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Abstract: Objective To explore the influence of high fluoride exposure on reproductive hormones in male living in 

endemic fluorosis villages in China. Methods A cross sectional study was conducted in Tongxu county in Henan 

Province, China. Endemic fluorosis villages and control villages were selected by random sampling according to 

fluoride concentration in drinking water and the prevalence of endemic fluorosis. Local male residents aged from 18 

to 50 years old who were born and grew up in the investigated villages were recruited as subjects by cluster 

sampling. Fasting blood and urine samples were collected. The serum level of GnRH was detected using ELISA. 

The serum level of luteinizing hormone (LH), follicle-stimulating hormone (FSH), estradiol (E2), and testosterone 

(T) were determined by chemiluminesence immunoassay (CLIA). Results The serum levels of FSH were 7.82 

mlU/ml, 10.20 mIU/ml and 9.57 mIU/ml in male from defluoridation villages (DFPG), high fluoride villages (HFG) 

and control villages (CG) respectively. FSH level in male from DFPG was significant lower than that from HFG and 

CG (P<0.05). The serum levels of E2 were 33.67 ng/mL, 29.17 ng/mL and 28.99 ng/mL in DPFG, HFG and CG 

respectively. E2 level in male from DFPG was significant higher than that from HFG and CG (P<0.05). Serum levels 

of E2 in CG were associated with LH (r=0.343, P=0.000), age (r=0.195, P=0.015), and inversely associated with 

serum FSH (r=-0.237, P=0.003), whereas this correlation was not observed for serum E2 level in DFPG and HFG. 

Conclusion Long-term fluoride exposure in drinking water may influence the reproductive hormones in males living 

in endemic fluorosis villages. 

[Zhou T, Ding Z, Xi Y, Yang RP, Duan LJ, Li SH, Cheng XM, Hou JX, Wen SB, Liu J, Chen J, Cui LX, Ba Y. 

Environmental fluoride exposure and reproductive hormones in male living in endemic fluorosis villages in 

China. Life Sci J 2012;9(4):1-7] (ISSN:1097-8135). http://www.lifesciencesite.com. 1 

 

Key words: fluoride, reproductive hormone, hypothalamus-pituitary-testis, male 

 

1.Introduction 

Fluorine is a necessary element to human 

body and plays a key role in the prevention and 

control of dental caries. However, fluoride has a 

tendency to accumulate in the organisms if the 

exposure persists over time, even at low 

concentration (Kebsch et al., 2007). Dental and 

skeletal lesions are the major clinical feature of 

endemic fluorosis, which is an important public 

health concern worldwide and caused by chronic 

persistent fluoride exposure through ingestion or 

inhalation and most commonly occurs as a result of 

high fluoride levels in drinking water or industrial 

exposure from fumes or dust. It is currently estimated 

that approximately 43 million children have dental 

fluorosis and over 2 million adults have skeletal 

fluorosis in China (Yang and Heng, 2009). Excessive 

fluoride intake can also affect hormone secreting and 

soft tissues such as liver, kidney, brain, reproductive, 

pancreas and so on (Tiainen et al., 2011; Susheela et 

al., 2005; Ma et al., 2008; Lu et al., 2010). Many 

researches have been conducted to explore the 

relationship between fluoride ingestion and 

reproductive structure or function since 1980. The 

reported reproductive toxic effects include increases 

in numbers of abnormal spermatozoa, loss of 

spermatogenesis in rats, decreased sperm quality and 

quantity in rats and mice, and decreased reproductive 

output in mice. Our previous studies also showed that 

exposed to fluoride in drinking water suppressed rats 

reproductive ability by affecting sperm quality and 

quantity, sperm structure and reducing activity of the 

enzymes (Jiang et al., 2005; Xu et al., 2005). 

The neuroendocrine system of the 

hypothalamus-pituitary-gonad (HPG) axis regulates 

reproduction in vertebrates and can be influenced by 

chemicals, therefore affects the reproductive system. 

Ma et al. observed in the experiment in male rats that 

fluoride could affect hormone levels of each layer of 

the hypothalamus-hypophysis-testis axis, and then 

may disturb the reproductive endocrine function (Ma 

et al., 2008). However, most of the studies used 

mailto:bayue1963@hotmail.com
app:ds:testosterone
http://www.lifesciencesite.com/


Life Science Journal 2012;9(4)                                  http://www.lifesciencesite.com 

2 
 

animal models, primarily rodents, and often gave 

high daily doses for short durations to evaluate 

structural or functional alterations in the male 

reproductive tract associated with fluoride (Rico et al., 

1991; Raymakers et al., 1990). Fewer studies 

involved in human populations. We conducted, here, 

a cross sectional study to explore the relationship 

between sex hormone levels and fluoride exposure in 

male residents who lived in the high fluoride areas. 

 

2.Materials and methods 

2.1.Location and population 

A corss sectional study was conducted in six 

villages of Tongxu county in Henan Province, China 

in 2011 by using simple cluster sampling method. It 

included three endemic fluorosis villages and three 

non-endemic fluorosis villages. Endemic fluorosis 

villages were defined as villages with fluoride levels 

exceeding 1.0 mg/L (Chinese water quality standard) 

in drinking water. Two of the three villages were 

conducted defluoridation project of drinking water at 

the end of 2008. Non-endemic fluorosis villages were 

defined as villages with fluoride levels of less than 

1.0 mg/L in drinking water. There were no significant 

differences in the natural environment, 

socioeconomic status, life styles, dietary habit, and 

other demographic characteristics among the six 

villages. A total of 354 male residents who were aged 

between 18 and 50 years and who were born and 

grew in the six villages were considered eligible for 

the study. Among them, 55 male residents were 

excluded from the study because of working in the 

cities as migrant workers over five years. A total of 

299 participants met the inclusion criteria in this 

study with participation rate of 84.5%. They were 

divided into three groups, HFG, DFPG and CG. 

Upon receiving their written consent, an in-person 

interview was conducted at the village clinics using a 

standardized and structured questionnaire to collect 

information on demographic factors, medical 

conditions, marriage status, and medication use 

including supplemental vitamins, reproductive 

history, smoking and alcohol consumption, the main 

source of heating and cooking fuel and dietary 

intakes. Each subject provided two 5 mL fasting 

blood samples and 50 mL of instant urine sample. 

Blood was collected in red top vacuum tubes, and 

placed immediately on ice. After centrifugation, 

serum and white blood cells were separated and 

frozen at -70℃ for subsequent analyses. All 

procedures were approved by the Institutional 

Review Board at Zhengzhou University, China.  

 

2.2.Detection of fluoride exposure levels  

The concentration of environmental fluoride 

exposure including air, drinking water, soil, 

vegetables, grain including wheat and corn, as well as 

fluoride levels in the urine samples were detected by 

fluoride ion selective electrode (Shanghai Exactitude 

Instrument Company, China). 

 

2.3.Detection of serum hormone levels 

All the serum samples were stored in a 

-70°C freezer and had no thaws prior to assay for 

hormone levels. GnRH was determined by ELISA. 

LH, FSH, E2 and T were detected using CLIA. The 

CLIA test kit and Chemiluminescence Apparatus 

were provided by Autobio Company (LUmo 

Luminometer, Autobio Labtec Instruments Co. Ltd., 

Zhengzhou, China). Each sample was run in 

duplicate and 10% of total samples were retested 

randomly. The intra- and inter-assay coefficients of 

variation were less than 10% for these assays.  

 

2.4.Data analysis 

The database was established using Epidata 

3.0 software (Epidata 3.0 for windows, Epidata 

Association Odense, Denmark) and all the data was 

doubled entered into the database by different people. 

Kolmogorov-Smirnov test and Levene test were used 

to inspect the normality and homogeneity of variance 

of all data. Fluoride level in urine and hormone levels 

of LH, FSH and T in serum was logarithmically- 

transformed to achieve approximately normal 

distribution, and the transformed values were used in 

data analyses. Differences of fluoride in urine and 

hormone levels of LH, FSH and T in serum among 

different groups were examined by analysis of 

variance (ANOVA). Non-parametric test (Kruskal 

Wallis) was used to estimate the differences of serum 

GnRH and E2 levels among different groups. 

Separate multivariate linear regression models were 

used to estimate the mean change in E2 and T levels 

in different groups in relation to an increase of one 

standard deviation in serum levels of GnRH, FSH, 

LH and various personal characteristics including age, 

urine fluoride level and so on. . All statistical tests 

were two-sided with 0.05 as a cutoff for significance. 

Statistical analyses were performed using the SPSS 

software, version 12.0 (SPSS In., Chicago, USA). 

 

3.Results 

3.1.Distributions of select variables in different 

groups 

As shown in Table 1, there were 299 local 

male residents were enrolled in the study (41 in HFG, 

79 in DFPG and 179 in CG respectively). The mean 

age was 43.73 years in HFG, 40.94 years in DFPG 

and 41.03 years in CG. There was no statistical 

significance among the three groups (P>0.05). We 

compared the body weight, height, drink alcohol rate, 

smoking rate, the mean marriage age and the rate of 
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no pregnant history within one year without taking 

any contraceptive measures after marriage and no 

statistical significances were observed among the 

three groups (P>0.05 respectively). But prevalence of 

dental fluorosis in HFG and DFPG were higher 

compared with CG (P<0.05 respectively). 

 

Table 1. Distributions of select variables in different 

groups 
 HFG (n=41) DFPG (n=79) CG (n=179) 

Age(years)* 43.73.00±9.64 40.94±8.83 41.03±8.74 
P value 0.357 0.951  

Body 
weight* 

69.18±10.25 71.41±10.47 70.70±11.32 

P value 0.522 0.683  

Height* 167.64±5.85 168.30±6.54 168.39±5.38 

P value 0.654 0.047  

Drink 

alcohol(n)# 
44.4% 58.2% 48.6% 

Yes 20 46 87 
No 25 33 92 

P value 0.739 0.177  

Smoking& 73.3% 68.4% 66.5% 
Yes 33 54 119 

No 12 25 60 

P value 0.476 0.886  
Dental 

fluorosis^ 77.8% 65.8% 20.7% 

Yes 35 52 37 
No 10 27 148 

P value 0.000 0.000  

Marriage 
age* 

22.37±2.56 23.14±3.08 23.43±3.60 

P value 0.911 0.471  

No pregnant 

history 

within one 

year after 
marriage$ 

35.0% 29.8% 19.4% 

Yes 26 52 137 

No 14 20 33 
P value 0.056 0.174  

* Values are means±SD 

# Drink alcohol means drinking at least once a week 

on the average 

& Smoking means at least once a day and continuous 

smoking a month or more 

^ Dental fluorosis were examined using Dean
’
s 

method 

$ The rate that one’s wife was not pregnant when 

living together without taking any contraceptive 

measures 

The two P values in each line represent HFG and 

DPFG compared with CG respectively 

 

3.2.Determination result of environmental 

fluoride 

The results of fluoride concentration in 

drinking water was shown in Table 2, which were 

2.44 mg/L, 0.36 mg/L and 0.37 mg/L in HFG, DFPG 

and CG respectively, it was higher in HFG than that 

in DFPG and CG (P<0.05). No significant 

differences were observed between DFPG and CG 

(P>0.05). We also assayed environment fluoride 

include air, soil, vegetables and grain. No statistical 

significances were observed among the three groups 

(P>0.05 respectively). 

 

Table 2. Water fluoride concentration (mg/L) of 

different areas 
Group n Sx   t P 

HFG 

DFPG  

13 

8 

2.44±1.88 

0.36±0.30 

 

4.75 

 

0.000** 
CG 16 0.37±0.15  4.96 0.000* 

*：HFG Vs CG；**：HFG Vs DFPG 

 

3.3.Results of reproductive hormones and urine 

fluoride 

Fluoride level in urine in different groups 

was: HFG> DFPG> CG, and there was significant 

difference in every two groups (P<0.05 respectively) 

(Tables 3-2). We compared levels of serum GnRH, 

FSH, LH, E2, and T in all the participants from the 

six villages (Tables 3-1 and Tables 3-2). Compared 

with HFG and CG, the serum level of FSH was 

significantly lower in DFPG although all of them 

were within the ranges considered normal (P<0.05 

respectively) (Tables 3-2). However, no statistical 

significance was observed between HFG and CG 

(P>0.05). Serum level of E2 in DFPG was slightly 

higher compared with HFG and CG (P<0.05 

respectively). No significant differences were 

observed among HFG, DFPG and CG for serum 

GnRH, LH, or T (P>0.05 respectively) (Tables 3-1 

and Tables 3-2).  

 

Tables 3-1. Reproductive hormone levels in 

individuals (Median (P25,P75)) in DFPG, HFG and 

CG 
Group n GnRH 

 (ng/mL) 

E2 

(ng/ml) 

CG 179 23.51(20.24, 27.21) 28.99(20.24, 33.92) 

DFPG 79 21.45(24.07, 26.62) 33.67(29.25, 42.98) 
HFG 41 23.58(21.72, 26.85) 29.17(20.01, 44.53) 

x2  1.039 9.611 

P  0.595 0.008 

 

Tables 3-2. Urine fluoride and reproductive hormone 

levels in individuals ( Sx  ) from DFPG, HFG and 

CG 
Group n Urine F  

(mg/L) 

LH 

(mIU/ml) 

FSH 

(mIU/ml) 

T 

(ng/ml) 

CG 179 1.00±0.48 6.51±4.95 9.57±6.27 4.29±1.30 
DFPG 79 1.37±0.67 6.48±5.14 7.82±7.29 4.41±1.36 

HFG 41 2.64±1.40 6.37±4.87 10.20±9.68 4.45±1.21 

t  104.318 0.048 4.857 0.396 
P  0.000 0.954 0.008 0.674 
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3.4.Association of E2, T with serum GnRH, FSH, 

LH and personal characteristics 

 Serum levels of E2 in CG were associated 

with LH (r=0.343, P=0.000), age (r=0.195, P=0.015), 

and inversely associated with serum FSH (r=-0.237, 

P=0.003) (Table 4), whereas no significant 

association was observed for serum E2 level in DFPG 

and HFG (Table 5 and Table 6). However, serum T 

in HFG was inversely associated with serum FSH 

level (r=-0.503, P=0.047) (Table 6). 

 

Table 4. Separate multivariate linear regression 

models of E2 and T with HPG hormones, Age 

and Urine F in CG 
  β t P 

E2     

 GnRH -0.063 -0.902 0.368 

 LH 0.343 4.655 0.000 

 FSH -0.237 -2.976 0.003 

 T 0.012 0.165 0.869 

 Age 0.195 2.459 0.015 

 Urine F -0.101 -1.429 0.155 
T     

 GnRH 0.056 0.754 0.452 

 LH -0.049 -0.592 0.554 
 FSH -0.123 -1.430 0.155 

 E2 0.013 0.165 0.869 

 Age -0.153 -1.805 0.073 
 Urine F 0.007 0.091 0.928 

 

Table 5. Separate multivariate linear regression 

models of E2 and T with HPG hormones, Age and 

Urine F in DFPG 
  β t P 

E2     

 GnRH 0.065 0.522 0.603 
 LH -0.085 -0.531 0.597 

 FSH -0.068 -0.432 0.667 

 T 0.093 0.713 0.478 
 Age 0.101 0.793 0.430 

 Urine F -0.017 -0.144 0.886 

T     
 GnRH -0.154 -1.368 0.176 

 LH -0.280 -1.933 0.057 

 FSH 0.000 0.001 0.999 
 E2 0.079 0.713 0.478 

 Age -0.227 -1.976 0.052 
 Urine F 0.072 0.656 0.514 

 

Table 6. Separate multivariate linear regression 

models of E2 and T with HPG hormones, age and 

urine F in HFG 
  β t P 

E2     

 GnRH -0.011 -0.065 0.948 
 LH 0.007 0.027 0.978 

 FSH 0.161 0.607 0.548 

 T -0.095 -0.541 0.592 
 Age 0.229 1.326 0.194 

 Urine F -0.098 -0.595 0.556 

T     
 GnRH -0.144 -0.926 0.361 

 LH 0.253 1.019 0.315 

 FSH -0.503 -2.062 0.047 

 E2 -0.090 -0.541 0.592 

 Age -0.121 -0.709 0.483 

 Urine F -0.092 -0.579 0.567 

 

4.Discussion 

 Endemic fluorosis is a major public health 

concern in China due to the excessive consumption 

of fluoride through drinking water, brick tea, and 

coal-burning. Most of the fluorosis cases in Henan 

province are caused by the high concentration of 

fluoride in drinking water. In view of the influence of 

tea and coal consumption against chronic fluorosis, 

the fluoride levels in indoor and outdoor air, 

vegetables and crops were determined in the six 

villages. We found that most of the families cooked 

the meal using wheat straw and cornstalk as the 

sources of energy both in endemic fluorosis villages 

and control villages because of relatively 

undeveloped economy. The fluoride levels in indoor 

and outdoor air were all lower than the national 

standard and also no differences were found in 

different villages. Fluoride level in grain, vegetables 

also had no significant differences in all six villages. 

The results above showed that consumption of 

fluoride in drinking water is the major exposure 

pathway in the investigated villages. As for the 

fluoride concentration in urine, it was lower in male 

from DFPG compared with that form HFG, but 

higher compared with that form CG (P<0.05 

respectively). It suggested that body fluoride level 

still remains relatively higher even if the 

defluoridation project has been implemented for two 

years. As we know, about half of the absorbed 

fluoride is quickly incorporated into developing bone 

and teeth, where nearly all of the body’s fluoride is 

found (Padula and Macmillan, 2005). The absorbed 

fluoride by the skeleton is most efficient in children 

and decreases with age (Maudsley et al., 2004), but 

this process can continue up to age 55 (Merviel et al., 

2005). Considering that endemic fluorosis is a public 

health issue in China and that the weight of the 

evidence in human beings and animals associates 

fluoride exposure with reproductive effects, we 

decided to assess these effects in male residents 

living in endemic fluorosis villages including villages 

which have been implemented defluoridation project 

for two years. Moreover, the present study was 

performed in a population exposed to fluoride levels 

lower than those previously reported in experimental 

or epidemiological investigations. 

The activity of the hypothalamic-pituitary- 

gonadal (HPG) axis is controlled by GnRH (Filicori 

et al., 1984). GnRH is a hypothalamic neuronal 

secretory decapeptide that plays a pivotal role in 

mammalian reproduction (Ramakrishnappa et al., 

2005). The result showed that there was no 
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significant difference in serum GnRH level in each 

group, similar to the previous study result (Ma et al., 

2008). Because the process of hormone regulation is 

very complicated, GnRH aslo widely exists in 

reproductive tissues which extra-hypothalamic- 

pituitary axis such as didymus, prostate, ovary, 

mucous membrane, placenta and so on (Xu et al., 

2010). Thus, GnRH may be maintained the normal 

level in serum by some pathways of regulation.  

The LH and FSH, secreted by the pituitary 

gonadotropes, are dimeric protein hormones and act 

on the gonad in a sequential and synergistic manner 

to initiate sexual maturation and maintain cyclic 

reproductive function (Crawford et al., 2009; Wu et 

al., 1991). Serum FSH and LH were determined in all 

of the subjects in this study. It is interesting that FSH 

serum level of individuals in DFPG was significantly 

lower than that in HFG and CG, while no statistical 

significance was found between HFG and CG. 

Considering the government gave priority to the 

villages with high fluoride level in drinking water 

(most exceeding 4.0 mg/L), fluoride has been 

accumulated in vivo for several decades and the 

impact of fluoride on human body may still exist 

although the urine fluoride concentration was slightly 

lower compared with HFG after implementation of 

defluoridation project. The higher prevalence of 

dental fluorosis in DFPG also suggested that the 

higher fluoride concentration in drinking water 

before implement of defluoridation oproject. Chen et 

al. believed that testicle injury appears firstly the 

change of FSH level and then implicate interstitial 

cell and subsequently make the change of LH level 

(Chen et al., 2002). But we did not find any 

significant difference in serum LH level among of 

different groups. Regulation of LH and FSH 

hormones is facilitated through a complex interplay 

of multiple mechanisms not only including a direct 

action of hypothalamic GnRH, but also direct and 

indirect actions of gonadal-derived steroids and 

peptides (Wu et al., 1991), the change of FSH in 

DFPG may be not enough to influence the LH level 

under that condition with fluoride concentration in 

drinking water around the level of this study. In 

contrast, Deogracias et al. observed the increase of 

serum FSH in high-fluoride-exposed group (HFEG) 

(Ortiz et al., 2003). But in his study, HFEG was 

defined as working in a fluoride industry that 

produced fluorhydric acid and aluminum fluoride 

besides exposed to fluoride in drinking water (3.0 

mg/L). It is more easily to absorb the gaseous 

fluoride by respiratory system, so different exposure 

way and the higher exposure concentration may be 

responsible for the different result. Similar to 

pituitary hormones FSH in this study, serum levels of 

gonadal steroid hormones E2 in DFPG individuals 

were significant difference compared with HFG and 

CG, while no statistical significance was found 

between HFG and CG. But E2, is exactly opposite to 

FSH, the concentration was increased in DFPG. It 

suggests that E2 can feedback negatively on the 

pituitary hormone, such as FSH. PAK et al. believed 

that gonadal steroid hormones, such as T and E2, can 

feedback negatively on the hypothalamus and/or 

anterior pituitary to regulate reproduction in 

mammals (Pak et al., 2001). Melnyk et al. also 

observed in their animal experiment that E2 

treatments were associated with decreases in mean 

FSH concentration (Melnyk et al., 1992). The 

findings of Kemeter et al. suggested that not only the 

E2 but also other steroids and/or nonsteroidal ovarian 

inhibiting factors could inhibit FSH and LH and both 

FSH and LH are negatively correlated with E2 in 

female monkeys (Kemeter et al., 1984). But if the 

effect of fluoride on male reproductive hormones is 

as endocrine disruptor, it is unclear so far. Both 

Deogracias (Ortiz et al., 2003) and our results suggest 

the existence of a fluoride-induced endocrine 

disruption over the hypothalamic- pituitary-testis 

axis.  

In this study, we found Serum levels of E2 in 

CG were associated with LH, age, and negatively 

associated with FSH, whereas no significant 

association was observed for serum E2 in DFPG and 

HFG. It suggests that the normal regulatory 

relationship between gonadal steroid hormone and 

anterior pituitary hormone may be affected when 

long-term excessive intake fluoride in drinking water 

even if the fluoride concentration in drinking water 

has decreased to normal (<1.0 mg/L) by 

defluoridation project for two years. We did not 

observe any correlation between urine fluoride and 

any of all the selected reproductive hormones after 

controlling for age. Deogracias et al. also did not find 

any correlation between urine fluoride and same 

hormones in the individuals exposed to fluoride in 

drinking water and individuals exposed to fluoride 

both in drinking water and in occupational 

environment (Ortiz et al., 2003). The results above 

suggest that long-term exposure to fluoride in 

drinking water may modify the relations of 

reproductive hormones of hypothalamic-pituitary- 

testis axis and this modification may not be directly 

correlated with urine fluoride level. 

 

5.Conclusion 

This study provide the preliminary evidence 

that long-term exposure to fluoride in drinking water 

may induce endocrine disruption over the 

hypothalamic-pituitary-testis axis by affecting 

regulation of reproductive hormone levels. There has 

some limitations in this study, such as relative fewer 
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samples in the HFG, thus chance finding cannot be 

excluded. Cluster sampling method and detailed 

questionnaire were used to make up and avoid the 

chance finding. Further limitation of this study is we 

did not have enough power to detect dose-response/or 

effect relationship between fluoride level and 

reproductive hormones. Further studies should be 

based on larger samples, and should explore in 

greater detail the dose-response/or effect relationship 

between fluoride concentration in drinking water and 

reproductive hormones in male living in endemic 

fluoride areas. We have conducted a population- 

based study in several endemic fluorosis villages with 

different fluoride concentration in drinking water 

under the support by national natural science 

foundation of China and it is still under study.  
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Abstract: In this research, Amir kabir and mirza koochak khan’s agro-industry in west side of karoon river were 
considered and original drain of each unit was selected and at three station, beginning of the drain (first station), 
middle of the  drain (second station) and end of the drain (third station), nine selected units parameters including 
(oxygen solution, temperature, Ph, BOD5 COD, phosphate nitrate, Ec, Tarbidity) were measured. For a year, above 
reviews were performed in each season at three station of original drain of both units agro-ingustry. Then by using 
customary methods, a qualitative index of Sewage was measured at three stations of each unit’s drain for every 
season. Finally annual qualitative index was measured for sewage of each unit. After statistic analysis of results, It is 
observed that: we had been faced to reduction of sewage’s qualtative index along with original drains of both units 
of agro- industry from first station towards second station and finally third station. It means that. in all seasons in 
both drains, the quality of ending drain of sewage was always lower than that in beginning of drain. Also during the 
different seasons of year, meaningful changes were observed in sewage quality of original drainages of both  units. 
Sewage qualitative index was reduced in both units during autumn and winter.  In research, it was observed that this 
fact can be because of not only the sometime cultivation season of sugar can’s cuttings and start of harvesting in 
different farms but because of operation including fertilizing and spraying , in another word with starting the season 
harvesting of cane’s production farms of sugar cane also are starting to act , so the sewage of mentioned units 
directly is shed to original drain. All of these factors cause a full of sewage’s qualitative index in meaningful limit 
during autumn and winter forwards spring and summer. In this research , correlation coefficients between sewage’s 
qualitative index and each one of chemical physical nine units parameters were measure and based on those 
coefficients , simple Regresion equations between sewage’s qualitative index and each factors were written , also 
multilateral RegResion relation between sewage’s qualitative index and all factors were presented.  
[Ashraf Jazayeri. Effluent quality index and the regression equations and correlation coefficients its with the 
physico-chemical parameters in the West Karun Agro-Industry. Life Sci J 2012;9(4):8-11] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 2 
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1.Introduction 

In IRAN,   sugar cane Agro- industries are the 
oldest of these units because of the old record of 
sugar plants cultiration such as sugar cane and beet 
and also because of the proper climate conditions of 
khuzestan province. have been already a notice center 
regarding this situationand along recent two decades 
in spite of construction and development of seven 
units of sugar cane agro- industry over the province, 
repeatedly the sugar cane’s sub cultivation level has 
been increased in area and so that dependent 
industries and farms also are developing. Although 
this factc auses employment and economical 
development, but unfortunately it also causes 
expanded environmental pollutions in different parts 
of climate and soil. It is noticed that sugar cane is a 
plant with high water use, so sugar cane agronomy 
will be followed high rate of drains. Sewage resulted 
from farms of suger cane  production and dependent 
industries also must be added. 

Agricultural development to meet the growing 
demand for food, is inevitable. According to reports, 
the Food and Agriculture (FAO 2002) people 
suffering from hunger are quantitatively and 
qualitatively.The three air pollution, water and soil 
can be seen and today, have caused environmental 
crises.EPA studies indicate that annual industrial and 
agricultural effluent to surface water shed area, times 
the dangerous pollutants into aquatic form above, 
although the quality of surface waters including 
rivers and wetlands case, but studies done Qualitative 
evaluation and research so far on the status of 
agricultural and industrial wastewater has been done. 
Thus, knowledge of the status of the current effluent 
quality, predicting the likely effects of their 
discharges to water resources, and environmental 
management strategies in order to improve the 
effluent quality, conduct research of this kind is 
necessary. 
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The research on sugarcane agro waste units, 
including Amir Kabir and Mirza small West Karoon 
Khan took to achieve the following objectives: 
1 The physicochemical parameters measured in the 
effluent West Karun Agro-Industry 
2 effluent quality index in West Karun Agro-Industry. 
 
2. Materials and Methods 

The names of both culture and industry in West 
Amir Kabir and Mirza Kochakkhan Karoon River in 
Ahwaz and Khorramshahr are located 45 km road. 
The drainage system of open drainage is discharged 
to HOROLAZIM. In this experiment, three stations 
in the drainage were considered: 
  The first station (early drainage), the second 
station (the drain) and the third station (end drain). 
Then during the year as a seasonal sampling was 
conducted. 9 was used to measure factors. Mean 
values for three months each season, as these factors 
were considered, measured temperature, PH, 
dissolved oxygen, turbidity and electrical 
conductivity at the sampling location and by portable 
devices carried by the effluent samples in clean 
plastic containers 500 and 1000 volumes by ml of 
cold (4 °C) or chemical solutions to established and 
used to measure nitrate, phosphate, residual oxygen 
remaining biological and chemical oxygen was 
transferred to the laboratory. After examination 
during the four seasons, with the help of diagrams 
raw results of qualitative factors and Table 9, the 
effluent quality index was calculated at each station 
in different seasons.  

Overall quality indicators in four seasons, the 
annual index will result. Finally, by performing 
statistical analysis (tests, ANOVA, Duncan, simple 
regression and multiple regression) and MINITAB 
software and EXCELL results were analyzed and 
evaluated. 
  
3. Results 
3.1. The results of physico-chemical parameters 
measured in Amirkabir unit was as follows 

Dissolved oxygen during all seasons from the 
beginning to the end of the drainage decreased. The 
maximum amount of dissolved oxygen in the first 
station (early drainage) and in winter to the 6/8 mg 
per liter and the lowest dissolved oxygen levels in the 
third station (end drain) in summer to the 2/4 mg per 
liter were observed. 

Furthermore, the amount of dissolved oxygen in 
winter with an average 26.8 mg maximum in summer 
and 73.4 mg was the minimum. 
Effluent temperature changes significantly during 
drainage. The highest temperature in the third station 
(end drain) was observed. Duncan test, two groups of 
spring and summer had the highest average 

temperature in the first class and second class with 
the lowest in autumn and winter temperatures were 
observed. 

PH changes during drainage from the beginning 
to the end of the drainage was not significant, but 
with the Duncan test for different seasons, the 
average of two classes of PH rate was observed. The 
first class consists of autumn, winter and spring and 
summer was the second class. 
 
Table 1: Agro-industry effluent quality index 
Amirkabir 

Season 

state 

spring sumer Autumn Winter 

1 42.47 41.44 38.17 40.23 

2  41.66 38.22 37.45 39.33 

3  39.86 37.28 36.87 38.18 

Mean  41.33 38.98 37.49 39.24 

 
In the study of biochemical oxygen remaining in 

all seasons throughout the drainage, increasing trend 
was observed. Maximum BOD5, the third station in 
autumn and minimum in summer was the first 
station. 

 In addition, Duncan test at different seasons of 
the mean BOD5, showed a mean of three classes. 
First class fall (maximum) second class winter and 
spring and summer were in third grade. 
 The rate of oxygen chemical residues in all seasons 
during the main drainage to the drain end, the 
increase was seen. Lowest COD COD highest in 
spring and autumn in the first station was at the third 
station. 
 
Table 2: Agro-Industry Effluent quality index 
Mirza Kochakkhan 

Season 

state 

spring sumer Autumn Winter 

1 43.44 44.22 39.39 40.19 

2  43.63 42.86 38.47 39.14 

3  41.92 39.91 38.24 38.43 

Mean  42.99 42.33 38.70 39.25 

 
 Duncan test for the year showed an average rate 

of COD in three groups. The first autumn, the second 
group in winter and spring and summer were the third 
group. Electrical conductivity during drainage was 
consistently increased in all seasons, the highest 
electrical conductivity at the end of drainage (Station 
III) was observed. Duncan test for different seasons 
of the electrical conductivity showed a mean of three 
classes. First class summer, spring and in the second 
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class, third class, autumn and winter, which showed 
the lowest electrical conductivity.  

Drainage of nitrate during the growth was 
observed in all seasons. The highest nitrate in winter 
was the first station. In addition, Duncan test for 
nitrate levels in different seasons showed the class 
average. The first class in spring and summer and 
autumn and winter were the second class.Summer 
(the highest rate of phosphate), spring, autumn and 
winter (low phosphate levels), the turbidity in the 
main drain and the highest turbidity showed an 
increasing trend in the third station (end drain) in 
summer and lowest turbidity in the first station ( early 
drainage) was observed in winter.  

The Duncan test showed three classes mean for 
Kdrvt during the year, in first class during the 
summer (highest turbidity) in the second class, third 
class in autumn and spring and summer (with the 
lowest turbidity) was observed. 

 
Table 3: Evaluation of regression equations and 
correlation coefficients (r2) between quality 
indicators and physico-chemical parameters 
(Parameters= x and qualitative indicators= y) 

X PH  EC  turbidity 

W

QI 

x13.2-2.56 

=y 

4.8 = %
2r  

x00106.0 +7.37 

=y 

3.7 = %
2r  

x188.0+4.38

=y 

3.2 = %
2r  

 

X DO  T  Nit 

WQI x764.0-

7.44 =y 

30.5 = %
2r  

x262.0 +2.34 

=y 

34.2 = %
2r  

x504.0+38=y 

13.9 = %.
2r  

 

X phosphate BOD5  COD 

W

QI 

X6/34-4.38 

=y 

16.9 = %
2r  

X678.0 +8.41 

=y 

46.5 = %
2r  

X273.0+6.42

=y 

47.7 = %
2r  

 
 
3.2. Physico-chemical factors measured in units 
Mirza Kochakkhan results were as follows 

Spring and summer (minimum DO) showed 
effluent temperature) and the second class in autumn 
and winter (minimum temperature of effluent) were 
shown.the trend was increasing. 
  Duncan test showed three classes of first-class 
autumn (maximum amount of COD), second class, 
third class winter and spring and summer (lowest 

COD) showed. Electrical conductivity during 
drainage Duncan test also showed an increasing trend 
in average three classes, first class summer 
(maximum electrical conductivity), second class, 
third class in spring and autumn and winter 
(minimum level of electrical conductivity) were 
shown. 

Nitrate and phosphate showed an increasing 
trend during drainage, Duncan test for nitrate seasons 
of spring and summer showed two classes 
(maximum) in autumn and winter (minimum nitrate) 
of phosphate was observed that the mean of four 
classes, respectively, in summer (Most phosphate), 
spring, fall and late winter (low phosphate) showed.  

Turbidity levels increased during the drainage of 
the face lift and drainage at the end of the turbidity 
maximum (station III) was observed. Duncan test of 
means showed three classes of first-class summer 
(highest turbidity), Class II, Class III in the spring 
and autumn and winter (lowest turbidity) was 
observed. 

Results of qualitative indicators on both units 
and the culture industry showed that the quality index 
had decreased during the drainage process. During 
the season, there were no significant differences in 
changes in quality indicators, so that the highest 
quality of qualitative indicators in the spring and 
summer and lowest in autumn and winter. Between 
two cultures in Amir Kabir and Mirza Kochakkhan of 
annual effluent quality index was not significantly 
different. 
 
4. Discussion  

Qualitative analysis of variance in each agro 
during different seasons was significant at 1% level. 
The main reason for this change, direct or indirect 
effects of climatic conditions on the physicochemical 
factors. For example, temperature change, the change 
in water temperature and the change in the amount of 
dissolved oxygen.Seasonal fluctuations in rainfall on 
factors such as EC and turbidity was effective.  

In addition, the beginning of autumn, the harvest 
started sugarcane, sugar factories, as well as the 
activity starts.  

On the other hand, the new culture and the 
whole operation is performed in the autumn planting 
and harvesting, causing severe loss of agricultural 
waste is a qualitative indicator.Using correlation 
coefficients between physico-chemical factors 9 and 
the effluent quality was observed that temperature, 
dissolved oxygen, COD and BOD5 having the highest 
correlation coefficients, were the most effective 
factors in the effluent quality index change.  

Furthermore, simple regression equations for 
individual factors as independent variables and 
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dependent variables were presented as indicators of 
effluent quality: 
 
WQI=62.6+0.42PH-0.003EC+0.017Turb-0.066Do- 

0.29T-1.96Nit+100Phos+0.15BOD5-0.13COD 
 

PH = pH 

EC = electrical conductivity 

Turb = turbidity 

DO = dissolved oxygen 

T = temperature 

Nit = nitrate 

Phos = phosphate 

BOD5 = residual biochemical oxygen 

COD = chemical oxygen remains 
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ABSTRACT: Background: Prostate cancer is a major health problem throughout the developed world. 
Immunohistochemistry plays a very important role in the diagnosis of minimal prostatic adenocarcinoma and to 
exclude one of its benign mimickers, but it should always be interpreted in the context of the H&E appearances. In 
some cases of minimal prostate cancer morphologic features do not allow a diagnosis of carcinoma. In such 
situation, the presence of AMACR and the absence of basal cell marker (p63) confirm the presence of prostate 
cancer. In addition,Ki-67 a proliferating marker have a strong relationship with Gleason's grading, which has an 
important relationship with the prognosis of prostate cancer. The aim: Assessing the usefulness of 
immunohistochemical analysis with Alpha-methylacyl-CoA racemase (AMACR) and p63 to confirm the diagnosis 
of minimal prostate cancer. Also , detection of the prognostic role of ki67 in minimal prostate cancer detection and 
its association with p63 expression in prostate cancer. Methods: 50 needle biopsy specimens, including 30 with 
small foci of prostatic adenocarcinoma and 20 benign prostate (≤ 1mm or <5% of needle core tissue) were stained 
immunohistochemically with AMACR, P63 and Ki67 antibodies. Results: Of 30 cases of small foci of prostatic 
adenocarcinoma, 27 (90%) expressed AMACR; all malignant glands were negative for basal cell staining p63 
(nuclear stain). All benign glands were recognized easily by basal cell marker (p63) positivity. There was focal 
positive staining with AMACR in 2 benign cases showing atrophy. A statistical significant correlation was observed 
between ki67 expression and increased Gleason's grade (p=0.02). Cytoplasmic expression of p63 was high in high 
grade prostate cancer, and it was associated with higher frequency of ki67 positive cells in prostatic 
adenocarcinoma. Conclusions: Immunostaining with the p504s and p63 could improve the diagnostic performance 
and helped in avoid carrying out new biopsies in small foci of prostatic carcinoma detection. An important 
relationship with the prognosis of prostate cancer was noticed through the strong relationship of Ki-67 marker with 
Gleason's grading. Therefore, we propose that this marker can be applied along with other prostate cancer prognostic 
factors.  
[Hayam E.Rashed,Kateb M.I,El.,RagabA.A.,SoheirS.Shaker. EVALUATION OF MINIMAL PROSTATE CANCER 

IN NEEDLE BIOPSY SPECIMENS USING AMACR (P504S), P63 AND KI67. Life Sci J 2012;9(4):12-21] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 3 
 
Key words: Prostate cancer, AMACR(P504S),P63 gene, KI67 marker, needle biopsy 
 
1.INTRODUCTION 
     Prostate cancer incidence increased in most high-
income countries, the increased detection was due to 
more frequent digital rectal examination, PSA, 
incidental diagnosis due to the increasing use of 
transurethral resection of the prostate (TURP) and 
developments in diagnostic techniques such as 
transrectal ultrasound (TRUS) imaging and fine 
needle biopsies. (Cremers et al. 2010). 
The diagnosis of prostatic adenocarcinoma, 
especially in needle biopsy samples, can occasionally 
be challenging, either because they only show small 
foci of prostatic adenocarcinoma, or because of the 
difficulty in distinguishing prostatic carcinoma from 
benign mimickers (Hameed and Humphrey, 2006). 
The difficulty in the diagnosis of prostatic 
adenocarcinoma is mostly seen with minimal 

(limited<1mm) carcinoma in needle tissue (Thorson 
and Humphrey 2000). 
     Many major and minor histologic features 
important for the diagnosis of minimal prostatic 
carcinoma should be assessed specifically at low- and 
high-power magnification. The first of the major 
criteria is an infiltrative growth pattern which 
frequently presents as the presence of small 
malignant glands between larger, more complex (and 
often paler), benign glands. This is because the 
invading glands usually don't elicit a desmoplastic or 
inflammatory response, which characterizes many 
other types of invasive carcinoma. The second most 
common pattern of infiltration was a haphazard or 
disorderly arrangement of glands, with random 
dispersion of glands in stroma, without availability of 
benign glands as a reference point. On occasion, the 
invasive glands formed a column spanning the width 
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of the needle core, uncommon patterns of growth are 
cords of cells, single cells and cribriform glands 
(Epstein, 1995).   
    These infiltrative growth patterns are a hallmark of 
moderately to poorly differentiated; Gleason's score 5 
to 6 adenocarcinoma of the prostate and were found 
in 82% of the minimal carcinoma (Thorson et al., 
1998). 
    It was proposed that well-differentiated, Gleason's 
score 2 to 4 adenocarcinoma should not be diagnosed 
in prostate needle biopsy tissue (Epstein, 2000).Since 
in the vast majority of cases, this represent an under 
grading of the carcinoma in the whole gland 
(Thorson et al., 1998).  
     In a very small minority of cases, there are well 
differentiated, Gleason's score 2 to 4 carcinoma that 
are by definition, well circumscribed closely packed, 
pale, small acini (Epstein, 1995).   
     The second of the major criteria is absence of 
basal cells in the atypical glands (Cleary et al., 1983). 
Nuclear atypia in the form of nuclear enlargement 
and nucleolar enlargement is the third of the major 
criteria (Thorson et al., 1998). The major criteria 
don't include a quantitative threshold 
for the number of glands required to establish a 
diagnosis of malignant neoplasm. Most urologic 
pathologist believed that 3 glands constituted typical 
lowest numeric cutoff (Grignon, 1998). 
     Minor diagnostic criteria are intraluminal wispy 
blue mucin, pink amorphous secretions, mitotic 
figures, intraluminal crystalloids, adjacent high-grade 
PIN, amphophilic cytoplasm and nuclear 
hyperchromasia. These minor diagnostic attributes 
are not specific for carcinoma but are useful for 
prompting in-depth study of the glands harboring 
these changes, with a view toward assessment of the 
aforementioned major diagnostic criteria (Algaba et 
al., 1996). 
    P63 gene is expressed in the regenerative epithelial 
compartment of several organs, and shares extensive 
homology with p53 (Yang et al., 1998). Prostate 
requires p63 expression for its development and it is 
expressed like in breast, in myoepithelial cells 
surrounding normal acinar glands; therefore p63 is 
routinely used to evaluate the presence of normal 
basal cells thus distinguishing between benign and 
malignant glands (Reis-Filho et al., 2003; Hameed et 
al., 2005). 
    In adenocarcinoma, p63 tends to be under-
expressed (Di Como et al., 2002) and in prostate 
cancer specifically, negative immunohistochemical 
staining of p63 is clinically useful tool for identifying 
benign mimickers (Signoretti et al., 2000). Other 
studies have identified p63 as important in signatures 
of advanced disease, with lower expression 
associated with disease progression and the 

development of lethal prostate cancer (Bismar et al. 
2006; Mucci et al. 2008).  
    Alpha-methylacyl-CoA racemase (AMACR), 
formerly known as P504s, is a mitochondrial and 
peroxisomal enzyme involved in the beta-oxidation 
of branched fatty acids and bile acid intermediates 
(Ferdinandusse et al., 2000). AMACR is a marker 
that selectively labels adenocarcinoma of the prostate 
and it is proposed as a positive marker in prostatic 
adenocarcinoma (Molinié et al.,2006). 
     Several benign mimickers of prostatic 
adenocarcinoma, including atrophy, atypical 
adenomatous hyperplasia, crowded benign glands, 
nephrogenic adenoma and mesonephric hyperplasia 
can stain negatively with basal cell markers. 
Although the absence of staining is in most cases 
usually only focally seen in scattered glands, a 
negative basal cell marker immune-stain alone does 
not exclude a diagnosis of benignancy. AMACR 
expression can also be identified in high-grade PIN, 
prostatic atrophy, atypical adenomatous hyperplasia 
and benign prostatic glands, and accordingly a 
diagnosis of prostatic adenocarcinoma should not be 
based solely on a positive AMACR immunostain, 
and basal cell markers should always be run with 
AMACR. The use of AMACR and basal cell markers 
can greatly facilitate the distinction between prostatic 
adenocarcinoma and its benign mimickers, especially 
when only limited tissue is available for staining 
(Hameed and Humphrey, 2006).  
      The Ki67 is a nuclear protein and it is the most 
widely recognized marker of proliferating cells. The 
antigen detected by ki67 antibody is localized 
primarily in nucleoli and is present only in 
proliferating cells. Its content increases during the S 
and G2-phases .The antigen appears to be degraded 
after mitosis, thus it could not be detected in resting 
(G0) cells (Revelos et al., 2005). Many studies have 
shown that Ki67 is associated with increased tumor 
aggressiveness and metastases (Cowen et al., 2002).  
   We aimed in this study to confirm or rule out small 
focal prostatic carcinoma in limited biopsy material 
using AMACR and p63.Also, detection of ki67 as a 
prognostic role in limited carcinoma and its 
correlation with p63 expression in prostate cancer. 
 
2.MATERIALS AND METHODS: 
2.1.Materials: 
2.1.1.Subjects: 
   Patients (carcinoma group)with age range from 
from 52 to 81 years (mean = 69.58.2)and  control 
group with age range from 49 to 82 years (mean = 
65.410.1) obtained from the department of 
pathology, Faculty of Medicine, Zagazig University 
during the period from 2010 to 2012.  
were chosed for this study. 
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- Criteria of choosing cases: 
Serum PSA level before biopsy ranged 2.3 to 21 
ng/ml (mean 8.02 ng/ml), and from 4 to 150 ng/ml 
(mean 37.02 ng/ml) for the control and carcinoma 
groups, respectively. 
2.1.2.Samples: 
A total of 50 prostate needle biopsy specimens, 
including 30 prostate needle biopsy specimens with 
small foci (≤ 1 mm or less than 5% of needle core 
tissue) of prostatic adenocarcinoma and 20 benign 
prostates  
The diagnosis of prostate cancer was established 
from: 
* Examination of multiple levels of H&E-stained 
sections and was confirmed by absence of basal cell 
staining (p63) and/or positivity for AMACR (P504S). 
All radical prostatectomy specimens from cases with 
a small focus of prostate carcinoma in needle biopsy 
specimens showed residual prostate cancer. No false-
positive cases were found in follow-up radical 
prostatectomy specimens.  
  *Morphological evaluation:  
Thirteen specimens of prostatic adenocarcinomas 
were intermediate grade Gleason (5-7) and 17 were 
high grade Gleason (8-10). 
 
2.2.Methods: 
2.2.1.Immunohistochemical Analysis 
   Immunohistochemical staining was carried out 
using streptoavidin-biotin immunoperoxidase 
technique (Dako-cytomation, CA). Three to five 
micrometer thick sections, cut from formalin fixed 
paraffin embedded blocks, were deparaffinized in 
Xylene and rehydrated in graded alcohol. The 
mounted sections were immersed in ready to use 
Dako target retrieval solution (PH 6.0), then boiled in 
this solution in a microwave for 20 min and then 
washed in phosphate buffer saline (pH 7.3).Then 
blocking of endogenous peroxidase activity by 6% 
H2O2 in methanol was attained. The slides were then 
incubated over night using a polyclonal anti-AMACR 
antibody (1:2000 dilution; DakoCytomation), Ki-67 
antibody (clone MIB-1, 1:50 dilution, overnight 
incubation; DakoCytomation) and incubated with a 
1:600 dilution of the 4A4 mouse monoclonal 
antibody (Lab Vision Corporation, Santa Cruz), 
which binds to all isoforms of p63. After a buffer 
rinse, bound antibodies were detected with the 
DAKO Envision System. Slides were counterstained 
with hematoxylin, and rinsed again. The slides were 
allowed to air dry and were cover slipped with 
permanent mounting media. Negative controls, in 
which the primary antibodies were replaced by PBS, 
were carried out for each primary antibody. 
Squamous cell carcinoma for p63 and human 
tonsillar tissue for ki-67 were used as positive 

controls. For AMACR, prostate carcinoma was used 
as positive internal control. 

- Immunohistochemical Evaluation: 
Evaluation of ki67:: 
  Each slide was evaluated at×40 magnification in 
order to find areas with maximum positive nuclei. 
Then these areas were examined at ×400 
magnification and the percentage of positive nuclei to 
total nuclei was calculated. In this study, at least 500 
cells were counted and only the cells that were 
definitely positive were considered. The tumors were 
divided into five groups regarding the percentage of 
positive cells. Cases in which the percentage of 
stained cells was less than or equal to 2% were 
considered negative. Cases with Ki-67 index of less 
than or equal to25% were considered 1+, 26-50% as 
2+, 51-75% as 3+ and 76-100% as 4+ (Minner et al., 
2011).  

- Evaluation of AMACR and P63: 
    All glandular tissue that was seen on the whole 
needle biopsy section was taken into consideration 
for each case. The percentage of glands 
(extensiveness) that stained for the 
immunohistochemical markers (AMACR and P63) 
was evaluated in a semiquantitative fashion using the 
following scale: negative, <10%, 10%-50%, 50%-
90%, and >90% as previously described (Abrahams 
et al., 2002; Diaz et al., 2000). The intensity of the 
P63 was classified as negative, weak, moderate, and 
strong (Shah et al., 2002). The AMACR staining 
intensity was graded as negative, weak (weak non-
granular cytoplasmic staining), moderate (granular 
staining with weak or moderate intensity), and strong 
(granular staining with strong intensity) (Zhou et al., 
2004). 
2.2.2.Statistical analysis 
   The results of the study were statistically analyzed 
using SPSS version15 statistical program. Data were 
expressed as mean SD for quantitative variables, 
numbers and percentage. For categorical variables, 
student t test was used. For statistical analysis of 
Gleason's grading Spearman's statistical test was 
used. P< 0.05 was considered the significant limit. 
3.RESULTS 
3.1.Staining results with AMACR and p63 

AMACR expression in malignant glands had much 
more extensive and intensive staining results than 
benign glands (P<0.001). Prostatic carcinoma showed 
a brown cytoplasmic granular staining pattern of 
AMACR in the malignant glands and cells (Fig 2B, 
3C1, 3C2, 4C). Out of 30 cases of small foci of 
prostatic carcinoma 27 (90%) expressed AMACR 
(p504s), of 27 cases, AMACR positivity was detected 
in more than 90% of the malignant glands in 22, 50% 
to 90% of malignant glands in 3, and 10% to 50% of 
malignant glands in 2 (Table1). Eighty six percent of 
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the positive samples with AMACR had moderate to 
strong staining intensity (Table2). All benign glands 
adjacent to the malignant glands were recognized by 
absence or very low level of AMACR expression. 
There was focal positive staining with AMACR in 2 
benign cases showing atrophy. Out of 30 cases of 
adenocarcinoma,one case showed weak focal p63 
nuclear staining.It may represent out-pouching from 
high-grade PIN or alternatively, flat, high grade PIN 
(Table1). 

 
Table (1): Extensiveness of AMACR & 

p63immunohistochemical staining in malignant glands. 

 AMACR P63  
(nuclear stain) 

NO. % NO. % 
>90% 22 73.3 0 0.0 

50-90% 3 10 0 0.0 
10-50 2 6.7 1 3.3 

<10% 0 0.0 0 0.0 
0% 3 10 29 96.6 

Total 30 100 30 100 

 
Table (2):  Intensity of immunohistochemical staining in 

malignant glands. 

 AMACR P63  
(nuclear stain) 

NO. % NO. % 
Negative 3 10 29 96.6 

Weak 1 3.3 1 3.3 

Moderate 11 36.7 0 0.0 
Strong 15 50 0 0.0 
Total 30 100 30 100 

Benign glands adjacent to cancer were identified in 
23 cases. Among these 23 cases, none showed 
positive staining for AMACR in benign glands. 
Virtually all cells in the basal layer of the epithelium 
in normal glands stained strongly for p63. The 
staining was confined exclusively to the nuclei of 
basal epithelial cells. No staining was observed in the 
secretary epithelial cells or in the stroma (Table3, 4) 
(Fig 1B, 1C). 
 
Table (3):Immunohistochemical staining extensiveness 

of benign glands in carcinoma plus control groups. 
 AMACR P63 

 (nuclear stain) 
NO. % NO. % 

>90% 0 0.0 39 90.7 
50-90% 0 0.0 3 7 
10-50 2 4.6 1 2.3 
<10% 0 0.0 0 0.0 

0% 41 95.4 0 0.0 
Total 43 100 43 100 

 
Cytoplasmic staining for p63 was observed in tumor 
cells, which is a rare  
expression pattern for p63 protein which is normally 
absent in prostate adenocarcinoma and that usually 
exhibits strong nuclear staining in basal cells of 
benign prostate gland. We observed higher levels of 
cytoplasmic p63 expresison in high grade prostatic 
adenocarcinoma, also higher levels of cytoplasmic 
p63 were associated with higher frequency of Ki-67 
positive cells. But it was statistically un significant (P 
= 0.076) (Fig 2C, 3B). 
 

Table (4):Immunohistochemical staining intensity of 

benign glands in carcinoma plus control groups. 
 AMACR P63  

(nuclear stain) 
NO. % NO. % 

Negative 40 93.1 0 0.0 
Weak 2 4.6 0 0.0 

Moderate 1 2.3 2 4.6 
Strong 0 0.0 41 95.4 
Total 43 100 43 100 

 
Table (5): Frequency of the Ki-67 labeling index in 

relation to differentiation and Gleason's grade 

Ki-67 
labeling 

index 

Gleason grade Sum 
Poorly 

differentiated 
tumors 

Moderately 
differentiated 

tumors 
NO. % NO. % 

<2 1 5.9 8 61.9 9 
<25 8 47.1 4 30.8 12 

26-50 3 17.6 1 7.7 4 
51-75 2 11.8 0 0.0 2 
76-100 3 17.6 0 0.0 3 
Total 17 100 13 100 30 
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3.2.Ki-67 immunoreactivity results: 
    In studied specimens of benign prostatic tissue, 
only (1/20) specimen (5%) was positive for Ki-67 
immunostaining. It has been shown that Ki-67 is 
significantly up-regulated in prostate cancer (P = 
0.023) as compared with benign prostatic lesions 
(Fig 3D).In poorly differentiated carcinoma, one 
case (5.9%) was negative, whereas 8 cases (47.1%) 
 

 
were +1, 3 case (17.6%) +2, two cases (4.8%) 3+, 
and three cases (17.6%) 4+ (Table 5). Of 13 cases of 
moderately differentiated tumors eight cases 
(61.5%) were negative, while 4 cases (30.8%) were 
indexed as 1+ and one case (7.7%) as 2+. 
Consequently a statistical significant correlation was 
observed between Ki-67 positivity and increased 
Gleason's grade (P = 0.02) (Table 5). 
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4.DISCUSSION 
   Prostate needle biopsy is the preferred method for 
diagnosing of early prostate cancer. It has low 
morbidity and provides specific information on the 
grade and extent of the tumor.  
   However, histologic confirmation of prostate 
carcinoma sometimes remains challenging in biopsy 
samples. The difficulty with needle biopsy stems not 
only from the small amount of tissue available for 
histological examination, but also from the fact that 
biopsies often identify only a few malignant glands 
(small focus carcinomas  ) or several histological 
benign mimics of cancer (Molinié et al. 2006). 
Diagnostic difficulty in indeterminate cases concerns 
1.5%–9% of prostate biopsy (Iczkowski et al. 2002). 
   AMACR is used as a confirmatory stain for 
prostate cancer in conjunction with morphology and 
a basal cell–specific marker. Using AMACR as a 
positive marker alone might be misleading because 
weak expression of AMACR might be seen in 
benign glands and expression of AMACR is seen in 
high grade prostatic intraepithelial neoplasia (PIN) 
(Jiang et al. 2001) and atypical adenomatous 
hyperplasia (AAH) (Yang et al. 2002). Therefore, 
using AMACR as a positive marker along with basal 
cell-specific negative marker (p63) will enhance the 
diagnostic accuracy in minimal prostate cancer and 
reduce the chance of misdiagnosis (Srigley, 2004; 
Epstein, 2004). 
    In our study, only 3 cases of carcinoma group 
(10%) showed negative immune reaction with 
AMACR, and 83.3% of malignant glands showed 
>50% staining. Eighty six percent of the positive 
samples with AMACR had moderate to strong 
staining intensity. We also detected focal positive 
immune-stain with AMACR in two benign cases 
showing atrophy. This is due to the fact that the 
reverse transcriptase-polymerase chain reaction and 

quantitative IHC have shown that benign prostate 
epithelium also expresses AMACR mRNA and 
protein, respectively, but at very low level (Rubin et 
al. 2002).We consider only circumferential, diffuse 
or apical, granular, cytoplasmic staining of luminal 
cells that can be identified at x100 magnification as 
positive, while the adjacent benign prostatic glands 
should not show more than weak, partial (non-
circumferential) staining as described in study done 
by Hameed and Humphrey (2006). 
   Jiang et al.,(2002) found that strong immune 
reaction for AMACR was consistently present in 
94.5% of cases of prostate carcinoma and high-grade 
prostatic intraepithelial neoplasia. However, 
contrary to prostate carcinoma no expression was 
detected in most of the cases of benign hyperplasia. 
In another study, 71% of cancer cases showed 
positive immune-staining with AMACR, but 
variable intensities and percentages of cells were 
present. About 71%–100% of prostatic 
adenocarcinoma stained with AMACR (Yang et al., 
2002; Jiang et al., 2002; Beach et al. 2002; Boran et 
al. 2011). In contrast to prostatic adenocarcinoma, 
about 0%–21% of benign prostatic glands stains for 
AMACR (Beach et al. 2002;Hameed et al., 2005; 
Boran et al. 2011). 
   Some variants of prostatic adenocarcinoma, 
including the atrophic, foamy gland and 
pseudohyperplastic variants can be AMACR 
negative. The sensitivity of AMACR in detecting 
these variants was found to be 70% (Farinola and 
Epstein 2004), 68% (Zhou et al., 2003) and 77% 
(Zhou et al., 2003) respectively. Accordingly, one 
should not render a diagnosis of benignancy based 
solely on a negative AMACR immune-stain 
(Hameed and Humphrey 2006). 
    Invasive prostatic adenocarcinoma lacks basal 
cells so using IHC to confirm their diffuse absence 
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in suspicious foci is a very useful diagnostic tool. 
Several studies showed that p63 is selectively 
expressed by basal cells in normal prostate gland. 
(Signoretti et al., 2000; parsons et al., 
2001;Weinstein et al., 2002; Davis et al., 2002; 
Molinié et al., 2006) found that there was persistent 
basal cell staining with p63 in 1%–100% of atrophic 
and benign lesions, and a total absence of basal cells 
after p63 staining in prostate cancer. In another 
study, 97% of prostate tumors were completely 
negative for p63, and only a small percentage of p63 
positive cells were detected (Signoretti et al., 2000).   
    Only complete absence of basal cell staining in all 
of the glands in a particular focus of concern, will 
support a diagnosis of carcinoma, as almost all of 
the mimkers of prostatic carcinoma can, at least 
focally in some glands, be negative with basal cell 
marker immune-stain (p63). In our study, there was 
only one subject with malignant glands that had 
positive p63 reaction in outer basal cells. It may 
represent out pouching from high grade PIN or flat, 
high grade PIN. All benign glands in our study 
showed strong p63 nuclear stain in outer basal cell 
layer, but no stain was observed in the secretory 
epithelial cells or in the stroma.  
   The expression of high levels of p63 exclusively in 
epithelial basal cells and the complete lack of 
prostate development in p63 null mice indicates that 
p63 expression is involved in the control of prostate 
growth and differentiation. Moreover, it strongly 
emphasizes the hypothesis that the basal cells 
represent prostate stem cells. Loss of p63 expression 
in secretory epithilum appears related to the process 
of differentiation as basal cells progress into the 
overlying epithelium and develops into secretory 
cell (parsons et al., 2001). 
     When small atypical glands identified by routine 
H&E staining are negative for basal cell markers and 
positive for AMACR/P504s, a malignant diagnosis 
is established. The main value of AMACR immune-
staining is that it appears to provide additional 
diagnostic value beyond that of a negative basal cell 
marker immune-stain (Browne et al., 2004). Also 
there might be other explanations for a negative 
basal cell immunostaining, including the type of 
marker used as well as the fixative and antigen-
retrieval methods used for the specimen (Varma et 
al., 1999). 
    Differences in p63 expression are associated with 
cancer progression or a poor prognosis for several 
cancer sites, including over-expression in the ovaries 
and oral squamous cell carcinoma (Lo Muzio et al., 
2005;Marchini et al., 2008), down-regulated 
expression in the upper urinary tract and prostate 
(Zigeuner et al., 2004;Bismar et al.,2006;Mucci et 
al.,2008) and aberrant cytoplasmic expression in 
lung adenocarcinoma (Narahashi et al., 2006).  

     In our study, there was a predominantly 
cytoplasmic staining for p63 positive tumor cells, 
which is a rare expression pattern for p63 protein 
which is normally absent in prostate 
adenocarcinoma and that usually exhibits strong 
nuclear staining in basal cells of benign prostate 
gland. This expression was high in high grade 
prostate cancer, also higher levels of cytoplasmic 
p63 were associated with higher frequency of ki67 
positive cells in prostatic adenocarcinoma, but it was 
statistically insignificant (p=0.076) this in contrast to 
Parsons et al.,(2001) who found that the majority of 
prostate adenocarcinomas do not express p63 except 
some tumor cells in high grade prostatic carcinomas 
representing less than 1% of cells in those carcinoma 
specimens showed very weak nuclear staining and 
there was a strong correlation between the 
expression of p63 in these tumor cells and Gleason 
grade (p<0.0001). 
    Dhillon et al.,(2009)found that significant 
association between cytoplasmic expression of p63 
in prostate tumor tissue at the time of diagnosis and 
fatal prostate cancer and higher levels of 
cytoplasmic p63 were also significantly associated 
with increased proliferative activity (ki67) 
(p=0.0026). This difference in the significance of the 
result may be due to small number of our cases but 
Dhillon et al.,(2009) study were conducted on 298 
men. 
   Our findings are in contrast with two studies done 
by Bismar et al.; (2006) and Mucci et al., (2008) that 
reported an inverse association between p63 
expression (as part of a genetic signature) and 
prostate cancer progression. Bismar et al., (2006) 
generated 12-gene signature for aggressive prostate 
cancer that included p63 based on its under-
expression in metastatic cancer compared to benign 
tissue and localized disease. 

The nuclear localization of p63 is essential for its 
role as a transcription factor. Similar to p53, 
alterations in nuclear-cytoplasmic shuttling may lead 
to cellular mislocalization, which disrupts regulation 
of cell cycle checkpoints and apoptosis, contributing 
to the initiation or progression of cancer (Hood and 
Silver 2000;Fabbro and Henderson 2003). In 
patients with lung cancer, inflammatory breast 
carcinoma and colorectal carcinoma, the 
cytoplasmic sequestration of p53 is associated with 
metastasis and poor long-term survival (Moll et al., 
1996). The localization shift may arise from 
disruptions in the nuclear transport pathway (Hood 
and Silver 2000), such as those mediated by the 
murine double minute-2 gene (Mdm2) where 
laboratory data show that p63-induced apoptosis is 
reduced when Mdm2 exports two isoforms of p63 
(TAp63α and TAp63γ) from the nucleus to inhibit 
their transcription and pro-apoptotic activity 
(Kadakia et al., 2001). In our study, higher levels of 
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cytoplasmic p63 are associated with increased 
proliferation, this is in agreement with Dhillon et 
al.,(2009) who stated that, the mis-localization and 
imbalance in p63 isoforms may alter p63 stability 
and function and thereby disrupt cell cycle arrest and 
apoptosis, which may have prognostic significance 
for cytoplasmic sequestration of p63 and the 
progression of prostate cancer. 
   The management of patients with prostate cancer 
depends on an accurate assessment of the biological 
potential of the tumor.   Unfortunately, the current 
examination techniques are mostly inadequate for 
correct clinical staging, and assessment of the tumor 
grade may vary due to subjectivity of the observer. 
Therefore, the search for additional prognosticators 
of the cancer behavior is the subject of intense 
ongoing investigation. Ki-67 is one of the most 
reliable markers of cell proliferation. Ki-67 was up-
regulated in prostate cancer and PIN and was 
associated with Gleason grades. High ki-67 
expression was a predictor of poor prognosis after 
radical prostatectomy (Nikoleishvili et al., 2008). 
   In this current study, the Ki67 was significantly 
up-regulated in prostate cancer (P<0.023) as 
compared with benign prostatic tissue. This finding 
is in agreement with Nikoleishvili et al., (2008) who 
found that this marker was highly expressed in 
prostate cancer as compared with BPH (P=0.019). 
   Ki-67 marker was positive in 21 out of 30 tumors 
in current study (70%). Forty nine percent of poorly 
differentiated tumors and 38.5% of the moderately 
differentiated tumors were positive for Ki-67 in this 
study. This is in agreement with Nilsson et al.,(1988) 
who showed a significant correlation between 
positive cases of Ki-67 and tumor cell 
differentiation. The present study also showed a 
statistical significant correlation between Ki-67 
marker and increased Gleason's grading with 
increased number of stained cells (P=0.02) and this 
is in consistent with Madani et al., (2011). 
     In conclusion, immunohistochemical analysis 
with an AMACR (P504s) and p63 provides a simple 
and easy assay that can be used as a routine test, 
which overcomes the problems of studying limited 
carcinoma in prostate needle biopsies and increase 
its diagnostic accuracy. The diagnosis of these small 
foci of prostate cancer in needle biopsy specimens is 
one of the major diagnostic challenges in surgical 
pathology. Ki-67 marker was shown to have a strong 
relationship with Gleason's grading, which has an 
important relationship with the prognosis of prostate 
cancer. Cytoplasmic expression of p63 was high in 
high grade prostate cancer. Also it was associated 
with higher frequency of ki67 positive cells in 
prostatic adenocarcinoma. The mislocalized 
cytoplasmic expression of p63 was associated with 
higher proliferative activity, and may suggest an 
oncogenic role in prostate cancer progression. 

   
5.REFRENCES 
1-Abrahams NA, Ormsby AH, Brainard J. 

Validation of cytokeratin 5/6 as an effective 
substitute for keratin 903 in the differentiation 
of benign from malignant glands in prostate 
needle biopsies. Histopathology 2002; 41: 35– 
41. 

2-Algaba F, Epstein JI, Aldape HC, et al. 
Assessment of prostate carcinoma in core 
needle biopsy: definition of minimal criteria 
for the diagnosis of cancer in biopsy material. 
Cancer 1996; 78: 376-381. 

3-Beach R, Gown AM, De Peralta-Venturina MN, et 
al. P504S immunohistochemical detection in 
405 prostatic specimens including 376 18-
gauge needle biopsies. Am J Surg Pathol 
2002; 26: 1588–96. 

4-Bismar TA, Demichelis F, Riva A, et al. Defining 
aggressive prostate cancer using a 12-gene 
model. Neoplasia 2006; 8: 59–68.  

5-Boran C, Kandirali E, Yilmaz F, Serin E, Akyol 
M. Reliability of the 34βE12, keratin 5/6, p63, 
bcl-2, and AMACR in the diagnosis of 
prostate carcinoma. Urologic Oncology: 
Seminars and Original Investigations 2011; 
29: 614–623. 

6-Browne TJ, Hirsch MS, Brodsky G, Welch WR, 
Loda MF, Rubin MA. Prospective evaluation 
of AMACR (P504S) and basal cell markers in 
the assessment of routine prostate needle 
biopsy specimens. Hum Pathol 2004; 35: 
1462–8. 

7-Cleary KR, Choi HY, Ayala AG. Basal cell 
hyperplasia. Am J Clin Pathol 1983; 80: 850-
854. 

8-Cowen D, Troncoso P, Khoo VS, Zagars GK, Von 
Eschenbach AC, Meistrich ML, et al. Ki-67 
staining is an independent correlate of 
biochemical failure in prostate cancer treated 
with radiotherapy. Clin Cancer Res 2002; 8: 
1148–54. 

9-Cremers RGHM, Karim-Kos HE, Houterman S, et 
al.Prostate cancer : Trends in incidence, 
survival and mortality in the Netherlands, 
1989–2006 European Journal of cancer, 
Volume 46, Issue 11, July 2010, Pages 2077-
2087, 2010. 

10-Davis LD, Zhang W, Merseburger A, et al. p63 
Expression profile in normal and malignant 
prostate epithelial cells. Anticancer Res 2002; 
22: 3819 –25. 

11-Dhillon PK, Barry M, Stampfer MJ, et al. 
Aberrant Cytoplasmic Expression of p63 and 
prostate cancer mortality Cancer Epidemiol 
Biomarkers Prev. 2009 February; 18(2): 595–
600.  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 
 

20 

 

12-Di Como CJ, Urist MJ, Babayan I, et al. p63 
expression profiles in human normal and 
tumor tissues. Clin Cancer Res 2002; 8: 494–
501.  

13-Diaz JI, Pow-Sang JM, Mora LB, et al. 
Cytometric analysis of Fas and Bcl-2 
expression in normal prostatic epithelium and 
prostate cancer. Urol Oncol 2000; 5: 149 –54. 

14-Epstein JI. Diagnostic criteria of limited 
adenocarcinoma of the prostate on needle 
biopsy. Hum Pathol. 1995; 26: 223-229. 

15-Epstein JI. Gleason score 2-4 adenocarcinoma of 
the prostate on needle biopsy: a diagnosis that 
should not be made [editorial]. Am J Surg 
Pathol 2000; 24: 477-478. 

16-Epstein JI. Diagnosis and reporting of limited 
adenocarcinoma of the prostate on needle 
biopsy. Mod Pathol 2004; 17: 307–15. 

17-Fabbro M, Henderson BR. Regulation of tumor 
suppressors by nuclear-cytoplasmic shuttling. 
Exp Cell Res. 2003; 282: 59–69.  

18-Farinola MA, Epstein JI. Utility of 
immunohistochemistry for alpha-methylacyl-
CoA racemase in distinguishing atrophic 
prostate cancer from benign atrophy. Hum 
Pathol 2004; 35: 1272–8. 

19-Ferdinandusse S, Denis S, IJlst L, Dacremont 
G,Waterham HR, Wanders RJ.Subcellular 
localization and physiological role of alpha-
methylacyl-CoA racemase in humans. J Lipid 
Res 2000; 41:1890–1896. 

20-Grignon DJ. Minimal diagnostic criteria for 
adenocarcinoma of the prostate. J Urol Pathol 
1998; 8: 31-43. 

21-Hameed O, Humphrey PA. 
Immunohistochemistry in the diagnosis of 
minimal prostate cancer Current Diagnostic 
Pathology  2006; 12: 279–291 

22-Hameed O, Sublett J, Humphrey PA. 
Immunohistochemical stains for p63 and 
alpha-methylacyl-CoA racemase, versus a 
cocktail comprising both, in the diagnosis of 
prostatic carcinoma: a comparison of the 
immunohistochemical staining of 430 foci in 
radical prostatectomy and needle biopsy 
tissues, Am J Surg Pathol 2005; 29 (5): 579–
587. 

23-Hood JK, Silver PA. Diverse nuclear transport 
pathways regulate cell proliferation and 
oncogenesis. Biochim Biophys Acta. 2000; 
1471: M31–41. 

24-Iczkowski KA, Chen HM, Yang XJ, et al. 
Prostate cancer diagnosed after initial biopsy 
with atypical small acinar proliferation 
suspicious for malignancy is similar to cancer 
found on initial biopsy. Urology 2002; 60: 
851– 4. 

25-Jiang Z, Woda BA, Rock KL, et al. P504S: a new 
molecular marker for the detection of prostate 
carcinoma. Am J Surg Pathol 2001; 25: 1397-
1404. 

26-Jiang Z, Wu CL, Woda BA, et al. P504S/alpha-
methylacyl-CoA racemase: a useful marker for 
diagnosis of small foci of prostatic carcinoma 
on needle biopsy. Am J Surg Pathol 2002; 26: 
1169-74. 

27-Kadakia M, Slader C, Berberich SJ. Regulation 
of p63 function by Mdm2 and MdmX. DNA 
Cell Biol. 2001; 20:321–30. 

28-Lo Muzio L, Santarelli A, Caltabiano R, et al. 
p63 overexpression associates with poor 
prognosis in head and neck squamous cell 
carcinoma. Hum Pathol 2005; 36: 187–94.  

29-Madani SH, Ameli S, Khazaei S, Kanani M, 
Izadi B. Frequency of Ki-67 (MIB-1) and P53 
expressions among patients with prostate 
cancer. Indian J Pathol Microbiol 
2011;54:688-91 

30-Marchini S, Marabese M, Marrazzo E, et al. 
DeltaNp63 expression is associated with poor 
survival in ovarian cancer. Ann Oncol 2008; 
19: 501–7.  

31-Minner S, Wittmer C, Graefen M, Salomon G, 
Steuber T, Haese A, et al. High level PSMA 
expression is associated with early PSA 
recurrence in surgically treated prostate 
cancer. Prostate 2011; 71: 281-8. 

32-Molinié V, Hervé JM, Lugagne PM, et al. 
Diagnostic utility of a p63/ alpha-methyl 
coenzyme A racemase (p504s) cocktail in 
ambiguous lesions of the prostate upon needle 
biopsy. BJU Int 2006; 97: 1109 –15. 

33-Moll UM, Ostermeyer AG, Haladay R, 
Winkfield B, Frazier M, Zambetti G. 
Cytoplasmic sequestration of wild-type p53 
protein impairs the G1 checkpoint after DNA 
damage. Mol Cell Biol 1996; 16: 1126–37.  

34-Mucci LA, Pawitan Y, Demichelis F, et al. 
Testing a multigene signature of prostate 
cancer death in the Swedish Watchful Waiting 
Cohort. Cancer Epidemiol Biomarkers Prev 
2008; 17: 1682–8. 

35-Narahashi T, Niki T, Wang T, et al. Cytoplasmic 
localization of p63 is associated with poor 
patient survival in lung adenocarcinoma. 
Histopathology 2006; 49: 349–57.  

36-Nilsson S, Nordgren H, Karlberg L, Harvig B, 
Busch C, Hall T, et al. Expression of 
estramustine-binding protein (EMBP) and the 
proliferation-associated antigen Ki-67 in 
prostatic carcinomas. Scand J Urol Nephrol 
1988;110:31-7.    

37-Nikoleishvili D, Pertia A, Trintsadze O and 
Gogokhia N. Expression of p27 (ikp 1), cyclin 
D3 and ki-67 in BPH, prostate cancer and 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 
 

21 

 

hormone-treated prostate cancer cells. Int Urol 
Nephrol 2008; 40: 953-959. 

38-Parsons JK, Gage WR, Nelson WG, et al. p63 
Protein expression is rare in prostate 
adenocarcinoma: Implications for cancer 
diagnosis and carcinogenesis. Urology 2001; 
58: 619 –24. 

39-Reis-Filho JS, Simpson PT, Martins A, Preto A, 
Gartner F, Schmitt FC. Distribution of p63, 
cytokeratins 5/6 and cytokeratin 14 in 51 
normal and 400 neoplastic human tissue 
samples using TARP-4 multi-tumor tissue 
microarray, Virchows Arch 2003; 443 (2): 
122–132. 

40-Revelos K, Petraki C, Gregorakis A, Scorilas A, 
Papanastasiou P, Tenta R and Koutsilieris M. 
p27 (kip1) and Ki-67 (MIB1) 
immunohistochemical expression in radical 
prostatectomy specimens of patients with 
clinically localized prostate cancer. In Vivo 
2005;  19: 911-920. 

41-Rubin MA, Zhou M, Dhanasekaran SM, et al. 
Alphamethylacyl coenzyme A racemase as a 
tissue biomarker for prostate cancer. JAMA 
2002; 287: 1662–70. 

42-Shah RB, Zhou M, LeBlanc M, et al. 
Comparison of the basal cell-specific markers, 
34_E12, and p63, in the diagnosis of prostate 
cancer. Am J Surg Pathol 2002; 26: 1161– 8. 

43-Signoretti S, Waltregny D, Dilks J, et al. p63 is a 
prostate basal cell marker and is required for 
prostate development. Am J Pathol 2000; 157: 
1769–75.  

44-Srigley JR. Benign mimickers of prostatic 
adenocarcinoma. Mod Pathol 2004; 17: 328–
48. 

45-Thorson P, Arcangeli C, Keetch DW, et al. 
Diagnostic features and follow-up of minimal 
carcinoma in prostate needle biopsies. Mod 
Pathol 1998; 11: 543-551. 

46-Thorson P, Humphrey PA. Minimal 
adenocarcinoma in prostate needle biopsy 
tissue. Am J Clin Pathol 2000;114: 896–909. 

47-Varma M, Linden MD, Amin MB. Effect of 
formalin fixation and epitope retrieval 
techniques on antibody 34betaE12 
immunostaining of prostatic tissues. Mod 
Pathol 1999; 12: 472–8. 

48-Weinstein MH, Signoretti S, Loda M. Diagnostic 
utility of immunohistochemical staining for 
p63, a sensitive marker of prostatic basal cells. 
Mod Pathol 2002; 15: 1302– 8. 

49-Yang A, Kaghad M, Wang Y, et al: p63, a p53 
homolog at 3q27-29, encodes multiple 
products with transactivating, death-inducing, 
and dominant-negative activities. Mol Cell 
1998; 2: 305–316. 

50-Yang XJ, Wu CL, Woda BA, et al. Expression of 
alphamethylacyl-CoA racemase (P504S) in 
atypical adenomatous hyperplasia of the 
prostate. Am J Surg Pathol 2002; 26: 921-925. 

51-Zhou M, Jiang Z, Epstein JI. Expression and 
diagnostic utility of alpha-methylacyl-CoA-
racemase (P504S) in foamy gland and 
pseudohyperplastic prostate cancer. Am J Surg 
Pathol 2003; 27: 772–8. 

52-Zhou M, Aydin H, Kanane H, et al. How often 
does-methylacyl-CoA-racemase contribute to 
resolving an atypical diagnosis on prostate 
needle biopsy beyond that provided by basal 
cell markers? Am J Surg Pathol 2004; 28: 
239–43. 

53-Zigeuner R, Tsybrovskyy O, Ratschek M, Rehak 
P, Lipsky K, Langner C. Prognostic impact of 
p63 and p53 expression in upper urinary tract 
transitional cell carcinoma. Urology 2004; 63: 
1079–83. 

 

 
 
7/2/2012 



Life Science Journal 2012;9(4)                                                    http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  22 

Paradoxical TRAIL Activity in Acute Promyelocytic Leukemia (APL) Cell Line AP-1060 
 

Yiwu Sun, Hongbao Ma 
 

Department of Medicine, Brookdale University Hospital and Medical Center, Brooklyn, NY 11212, USA 
yiwu_sun@hotmail.com 

 
Abstract: TRAIL as a member of TNF ligands is involved in the anti-tumor mechanisms by its cytotoxic activity 
inducing apoptosis, and has been explored as a tumor target reagent in the therapy of different tumors. In acute 
promyelocytic leukemia (APL), TRAIL was used to be token as a crucial molecule that was up-regulated by retinoic 
acid and induced the blast cell to differentiation and apoptosis. However, our findings indicated that AP1060 cell, an 
APL cell line, produced a high level of TRAIL, and its growth and proliferation depended on the auto-secreted 
TRAIL. Furthermore, the above phenomenon may be related to the TRAIL-mediated NF-kB activation. It suggests 
that there may be a new therapy approach to the subtype of APL. 
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1. Introduction 
          TNF-related apoptosis-inducing ligand 
(TRAIL) belongs to the superfamily of TNF ligands 
and is composed of 281 amino acids and has 
characteristics of a type II transmembrane protein. 
TRAIL has five death receptors including TRAIL-R1 
(DR4), TRAIL-R2 (DR5), osteoprotegerin, and two 
decoy receptors. TRAIL is not only required for 
natural killer cell-mediated immune-surveillance 
against the tumor progression and metastasis (Takeda 
2002), but also for Fur and dendritic cell-mediated 
innate and adaptive immunity in suppression of 
tumor progression (Schmaltz 2002, Taieb 2006). 
Alpdogan TRAIL induces apoptosis in tumor cells by 
binding to the death receptors DR4 and DR5 
(Sheridan 1997). Once trimeric TRAIL cross-links 
with the receptor DR4 or DR5, there is an 
aggregation of the death domains, which leads to 
recruitment of the adaptor molecule FADD and 
activation of caspase 8-mediated cascade. Caspase 8 
is responsible for initiating activation of caspase 3, 
ultimately committing tumor cells to undergo 
apoptosis (Kischkel 2000, Rudner 2005). In some 
cases, the mitochondrial type II pathway is involved 
in TRAIL-induced apoptosis (Song 2008). TRAIL-
R3 (DcR1) and TRAIL-R4 (DcR2), which do not 
contain a cytoplasmic domain (DcR1) or contain a 
truncated death domain (DcR2), functions as a 
TRAIL-neutralizing decoy-receptor to protect normal 
cells from TRAIL-induced apoptosis in physiological 
mechanisms (Avi Ashkenazi 1999). 
           Unlike its other homologous ligands such as 
TNF-A and FasL, TRAIL exerts a cytotoxic activity 
against the majority of tumor cell lines, while it 
spares normal tissues (Kelley and Shankar 2004, 
Younes 2003). In mouse, the TRAIL deficiency made 
mice suffer from a greater than 25% increased risk of 

developing lymphoid malignancies after 500 days of 
age or enhances lymph node metastasis of squamous 
cell carcinoma (Zerafa 2005, Grosse-Wilde 2008). 
During the last few years, the anti-tumor activity of 
TRAIL has been reported in hematologic 
malignancies, including multiple myeloma cells and 
Philadelphia chromosome-positive leukemia in which 
it was shown that TRAIL was able to induce 
apoptosis (Chen 2001, Uno 2003). In acute 
promyelocytic leukemia (APL), Studies have 
documented that APL blasts are sensitive to TRAIL-
mediated apoptosis and that retinoic acid induces 
TRAIL expression and thereafter killing of the 
leukemic cells (Altucci 2001). A phenomenon that 
AML blasts, including APL blasts, are resistant to 
TRAIL-mediated apoptosis is seemingly related to 
the expression of TRAIL deco receptor on these cells 
(Riccioni 2005). However, Soucek reported that a 
combination treatment with all-trans retinoic acid 
(ATRA) and TGF-beta1 led to the enhancement of 
ATRA-induced suppression of cell proliferation, 
which is accompanied by inhibition of ATRA-
induced apoptosis and increasing of anti-apoptotic 
molecules (c-FLIP(L) and Mcl-1) in human leukemia 
HL-60 cells (Soucek 2006). 
          We found that AP1060 cell, an acute 
promyelocytic leukemia cell line (Sun 2004), highly 
expressed TRAIL during the characterization of this 
cell line that was developed from a multiple-relapse 
patient clinically-resistant to both ATRA and arsenic 
trioxide (ATO). In this tentative study, we observed 
the effects of auto-secreted TRAIL on AP1060 cell. 
 
2. Material and Methods  
          Cell Culture: AP1060 cell line was established 
from the patient who had relapsed for the fourth time 
after achieving an initial, transient clinical response 
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on ATO therapy. The cells were incubated in Iscove's 
modification of Dulbecco's medium (IMDM, 
Invitrogen, USA) containing 10% FBS and 10ng/ml 
G-CSF (Amgen, Thousand Oaks, CA, USA). HL60, 
NB4 and Jurkat cells were maintained in RPMI-1640 
Medium supplemented with 10% fetal bovine serum 
(FBS) and penicillin/streptomycin (Invitrogen, USA). 
The incubator was set at 37°C and 5% carbon dioxide 
(CO2). 
          All-trans Retinoic acid (ATRA, Sigma, USA) 
dissolved in ethanol to a concentration of 1mM and 
stored at -20. The dose of the induced differentiation 
was referred to Y Sun et al.19 The percentage of 
viable and non-viable cells was determined by the 
exclusion or uptake, respectively, of the vital trypan 
blue (Life Technologies) from/by a minimum of 200 
cells manually counted using a hemocytometer under 
microscopic observation. Specific inhibition of 
TRAIL-induced cell death was performed using 
TRAIL and DcR1 neutralizing monoclonal antibody 
(R&D, USA), and the respective no-neutralizing 
antibodies were used as control. The evaluation of 
cytologic features by Wright’s stains and the 
performance of the nitroblue tetrazolium (NBT) test. 
          RNase Protection Assays: RNA was extracted 
from the cultured cells using Trizol (Invitrogen, 
USA). The RNase protection was performed with 
5ug RNA with the human apoptosis detection kits 
(hApo2, hApo3d and hApo5, Parmingen, USA) as 
specified by the manufacturer. In brief, RNA was 
hybridized overnight with the vitro-translated 32P-
labeled probes. Following hybridization, samples 
were treated with RNases A and T1 plus proteinase 
K, phenol chloroform extracted, and ethanol 
precipitated. The protected fragments were resolved 
by electrophoresis on a 6% acryl amide-urea gel and 
exposed on a Phosphor Imager screen (Molecular 
Dynamics, Inc. USA) for12 hours at -80℃ to 
quantify the intensity of the bands. Relative amounts 
of message were corrected for RNA loading by 
comparison with the GAPDH band intensity for each 
sample.  
          Western blot analysis: The total protein was 
prepared from the control cells and treated cells with 
RIP buffer （ 150 mM NaCl, 1.0% NP-40, 0.5% 
sodium deoxycholate, 0.1% SDS, 50 mM Tris, pH 
8.0 and 1x Roche protease inhibitor cocktail. Equal 
amounts of protein were electrophoresed in 10% 
polyacryl amide gels containing 0.1% SDS and then 
transferred to nitro-cellulose membranes (Bio-Rad 
Laboratories, Hercules, CA). The membranes were 
probed with an antibody directed against the TRAIL 
(1:1000 antibody dilution), and antibody binding was 
detected with the ECL chemiluminescence system 
(Amersham Life Science Inc., Arlington Heights, IL). 

          Evaluation of apoptosis: Sub G1 cells were 
detected by Propidium iodide (PI). Briefly, 106 cells 
were washed and fixed in a suspension of 70% 
ethanol on ice and stored at -20°C overnight. 
Following fixation, the cells were centrifuged and 
resuspended in 1 mL of Hank’s balanced salt solution 
(HBSS). One ml of 0.2 M Na2HPO3 - 0.1 M citric 
acid buffer, pH 7.8, was then added and incubated at 
room temperature for 10 min. After centrifugation, 1 
mL of HBSS containing 20 mg/ml of propidium 
iodide and 5 Kunitz units of DNase-free RNase was 
added to the cells, followed by incubation for 30 min 
at room temperature. The TUNEL (terminal 
deoxynucleo-tidyl transferase-mediated deoxyuridine 
triphosphate [dUTP] nick-end labeling) assay was 
performed by use of the cell death detection kit 
(Invitrogen, USA). DNA strand breaks generated by 
cleavage of genomic DNA during apoptosis can be 
identified in this assay by labeling free 3-OH termini 
with fluorescein isothiocyanate (FITC) -conjugated 
dUTP. Within 1 hour, the cells were analyzed at 
488nm in a FACSCAN cytometer (Becton Dickinson 
Labware).  
          Electrophoretic mobility shift assay (EMSA): 
Nuclear extracts were prepared from AP1060 cells as 
previously described (Haas 1998), in which protein 
concentration 1 to 5mg/mL determined by the 
bicinchoninic acid protein assay (Pierce Chemical 
Co). The oligo nucleotide containing the prototypical 
NF-kB binding site from murine Igk, 5’ -CA-
GAGGGACTTTCCGAGA-3’, was radio-labeled 
with [32P]dCTP (>3000Ci/mmol, Amersham). The 
specificity of binding was verified using excessively 
unlabeled consensus oligonucleotide (x10) 
corresponding to the above sequence as a competitor 
in the binding reaction. The DNA binding reaction 
contained 5ug protein and 10 cpm radio-labeled DNA 
probes was performed as described (Haas 1998). 

Following incubation, the samples were loaded onto 
a 5% native polyacrylamide gel (acrylamide/ 
bisacrylamide at 40:1 in 0.3x TBE) for 
electrophoresis resolution. The intensity of each 
protein/DNA complex was determined by using a 
Molecular Dynamics Phosphor Imager.  
 
3. Results  
          Highly expressed TRAIL in AP1060 cell: In 
order to explore the mechanism of AP1060 cell 
immortalization, we examined the expression level of 
the apoptosis molecules in the different myeloid cell 
lines (NB4, HL60 and AP1060), which belong to 
human promyelocytic leukemia cells and could been 
induced to differentiation with Retinoic acid, by 
apoptosis detection kits. It was found AP1060 cell 
expressed high level of TRAIL and significant level 
of its receptors (DcR1, DcR4 and DcR5) comparing 
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with NB4 and HL60 (Fig.1). A great amount of 
TRAIL was also detected in AP1060 cell cultural 
medium with immune-precipitation, and no mutation 
was detected in its cDNA (data not shown). 
 

 
 
Fig 1. Expression of the apoptosis gene set. Cells 
were cultured for 72 h in the presence of medium. 
Total RNA from growing cells was analyzed for 
distinct mRNA species using multi-probe RNase 
protection assay system with the Apo2, hAPO3d and 
Apo5 multi-probe template set. Free probe and other 
single-strand dRNA molecules were digested with 
RNases. The RNase-protected probes were purified, 
resolved on denaturing polyacrylamide gels, and 
imaged by autoradiography. Bands of house-keeping 
genes (L32 and GAPDH) were included for 
normalizing signals. The high expression of TRAIL 
presented in AP1060 comparing with NB4 and HL60 
both of which could be induced to differentiation 
with ATRA. 
 
 
          Down-regulation of TRAIL by Retinoic acid: It 
was commonly reported that TRAIL was increased in 
both of transcriptional and protein level in ATRA-
induced differentiation. We also observed the mRNA 
expression of TRAIL by RNase-protected probes in 
Apo3d set. The cells were treated with 100 nM 
ATRA and 1 uM ATRA which was able to stimulate 
the terminal differentiation of virtually 100% of cells 
into neutrophilic granulocytes in both of NB4 and 
AP1060 cells. ATRA treatment sharply decreased the 
expression of TRAIL, and did not significantly 
modulate the expression of TRAIL receptors (Fig. 2). 
We did not encounter the imagine that the TRAIL 
was up-regulated by ATRA treatment in both of 

AP1060 and NB4 cells. The TRAIL manifested same 
pattern at protein level in ATRA treated AP1060 and 
NB4 cells (Fig. 3). 
 

 
 
Fig 2. Analysis of possible genes involved in 
apoptosis during the induced differentiation with 
Retinoic acid. 100nM and 1uM ATRA stimulated 
cells to differentiate into 100% neutrophilic 
granulocytes which was determined with nitroblue 
tetrazolium (NBT) test. The expression of TRAIL 
was dramatically down-regulated by ATRA treatment 
in AP1060 cell. 
 
 

 
 
Fig 3. TRAIL protein expression is consistent with 
mRNA levels. Cells were treated with 1 uM ATRA 
to be induced into terminal differentiation. 100 ug 
total protein per lane was loaded for electrophoresis. 
After 96 hours induction, the trace of TRAIL was 
seen in AP1060 cell. 
 
 
          Bio-activity of TRAIL: It was known the 
Jurkat cell, a lymphocytic leukemia cell line, was 
very sensitive to TRAIL, which could efficiently 
induce the cell apoptosis, and used for the evaluation 
of TRAIL activity. 2.5 x 105/ml AP1060 cells were 
incubated for 48 hours, and the supernatant was 
collected as the condition medium for TRAIL activity 
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assay. The 2.5 x 105 /ml cells were plated in the 
above condition medium. 24 hours later, The viable 
and dead cells were counted by Trypan blue staining. 
The percentage of dead cells in the condition medium 
was more than 15% contrast to 3.2% in control 
medium.  
          Inhibition of proliferation by Neutralizing 
TRAIL: AP1060 cells were cultured in the medium 
supplemented with TRAIL-neutralizing monoclonal 
antibody as indicated in following figure 4. The cell 
growth was obviously inhibited by neutralization of 
TRAIL with its specific antibody, which 
corresponded to the increasing dose of the antibody. 
Respectively, we did not observed significant 
inhibition effect on AP1060 cell by neutralizing 
DcR1 with its specific antibody (Fig. 4 B). The 
AP1060 cells, which were cultured for 5 days in the 
neutralization treatment and control, were stained 
with Wright’s, and presented in figure 5. 
 

 
 

 
 
Fig 4. Neutralizing Tests. A. Inhibition of cell 
proliferation by Neutralizing TRAIL. B. The cell 
growth did not be significantly affected by the 
neutralization of DcR1. 2.5 x105 AP1060 cells were 
seeded in IMDM containing 10% FBS, 20ng/ml G-
CSF and the indicated dose of neutralizing 
monoclonal antibodies. 400ng respective no-
neutralizing antibodies were added in control. All 
cells were cultured with antibody for 5 days. The 
viable cell was determined by Trypan blue.  
 
          Apoptosis induced by neutralizing TRAIL: 
Cell cycle was detected by Flow cytometer to analyze 
the cause of the inhibition of AP1060 proliferation as 
described in Methods. AP1060 cells were treated 
with TRAIL neutralizing antibody for 5 days and 
stained in propidium iodide, and analyzed for cell 
cycle distribution flowcytometrically using CFlow® 

software. The population of the cells in sub-G1 phase 
is increasing with the successively incremental dose 

of neutralizing TRAIL antibody comparing with the 
control that was treated with 400 ng/ml no-
neutralizing TRAIL antibody (Fig. 5). These results 
were confirmed by TUNEL assay. The percentage of 
the cells containing FITC labeled DNA fragments 
was raising in TRAIL neutralizing antibody 
treatment, which was consistent with the its sub-G1 
cell cycle distribution (Fig. 6). Simultaneously, we 
did not find any significant effect of neutralizing 
DcR1 on AP1060 cell (Fig. 5). It indicated that the 
treatment with TRAIL neutralizing antibody made 
AP1060 cell undergo apoptosis. 
 

 
 

 
 
Figure 5. AP1060 cells cultured for 5 days. A. treated 
with TRAIL no-neutralizing antibody (400ng/ml). B. 
treated with TRAIL neutralizing antibody 
(400ng/ml).  
 
          Modulation of NF-kB activation by 
neutralizing TRAIL: 2.5 x 105 cells were plated and 
incubated respectively with 400 ng/ml TRAIL 
neutralizing or no-neutralizing antibody for 96 hours. 
The translocation of NF-kB was measured by EMSA 
as described in methods and presented as Figure 7. It 
was indicated that the activity of NF-kB was 
markedly inhibited following the treatment of TRAIL 
neutralizing antibody. 
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Figure 6. Flow cytometric cell cycle analysis 
demonstrates sub-G1 accumulation after the treatment 
with TRAIL neutralizing antibody. The cells were 
cultured with the indicated neutralizing antibodies 
(ng/ml). The no-neutralizing antibodies (400ng/ml) were 
used in controls. A. DNA Histograms of cell cycle 
(from single experiment). The relative number of cells 
displaying an apoptotic, sub-G1 DNA content, is given 
between the marker bars. Cells were treated respectively 
with 400 ng/ml antibody. B. Dose response. Apoptosis 
was determined by flow-cytometric detection of nuclear 
DNA fragmentation. C. TUNEL assay. Bars in B and C 
represent the mean of cells displaying a sub-G1 DNA or 
FICT labeled DNA content from three independent 
experiments.  

 
 

 
Figure 7. Inhibition of NF-kB activation by 
neutralizing TRAIL. Nuclear extracts were prepared 
from AP1060 cells incubated for 96 hours with 
TRAIL no-neutralizing antibody (-) and neutralizing 
antibody (+). The excessively competent reaction was 
presented as control (c). The presence of NF-kB was 
determined by EMSA using a radio-labeled probe 
containing the prototypical NF-kB site.  
 
4. Discussions  
          The retinoic acid therapy has been established 
over twenty years and is only successful model in 
which the patient is cured by inducing the malignant 
cells to differentiate terminally. A variety of studies 
about the cellular and molecular characters during the 
RA-induced differentiation has been carried out to 
explore it mechanism. It is used to be believed that 
Retinoic acid-induced apoptosis in acute 
promyelocytic leukemia cells is mediated by TRAIL 
that is induced by retinoic acid (Altucci 2001). 
However, our findings suggest that TRAIL may play 
a different role in RA-induced differentiation. 
          The myeloid leukemia is commonly 
characterized by an arrest of granulocytic 
differentiation and failure of apoptosis. It was early 
indicated that the initiation of differentiation required 
the transcriptional activation of specific genes 
leading to proliferation arrest and cell cycle exit 
(Rousselot 1994). The evidence that TRAIL was 
highly expressed and dramatically down-regulated 
after retinoic acid treatment was found not only in 
AP1060 cell line but also in APL specimens 
(Riccioni 2005). It does not support the hypothesis 
that TRAIL is related to the ATRA-induced 
differentiation and apoptosis of APL cells. In 
addition, our previous data of the genes expression 
profile of RA-induced differentiation of AP1060 
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presented an intricate gene-reprogramming network 
in which deregulated growth, increased cell survival, 
processed differentiation were hallmarks (Sun 2011). 
For example, the inhibition molecules of apoptosis 
such as BCL related protein 2, were up-regulated 
while the apoptosis-inducing molecules (TRAIL, 
SIAH1) were down-regulated. It is consistent with 
the results of the experiments that were conducted in 
HL60 cells with the combination treatment of retinoic 
acid and TGF-β (Soucek 2006). 
          Our results indicated that 1060 cell expressed a 
wild type and bio-effective TRAIL. It is interesting 
how APL1060 cell could escaped from the TRAIL 
attack. Many studies have reported that the 
expression of TRAIL decoy receptors is involved in 
the mechanisms of resistance of several tumor cell 
types to TRAIL, including breast cancer, myeloma 
and osteosarcoma (De Almodovar 2004, Shipman 
and Bouralexis 2003). Ricconio also ascribed such 
resistant phenomenon in APL cells to the expression 
of death decoy receptors (Riccioni 2005). However, 
in this study the protection of decoy receptors had not 
been wiped off by neutralizing DcR1 that expressed 
mainly in AP1060 cells. Furthermore, it was more 
surprising that AP1060 cells underwent a apoptosis 
after the treatment with TRAIL neutralizing antibody. 
It implies that the auto-secreted TRAIL is necessary 
for the growth and proliferation of AP1060 cells. In 
fact, it was reported that TRAIL could stimulate the 
proliferation of leukemia cells and activated NF-κB 
(Ehrhardt 2003, Degli-Esposti 1997). NF-kB 
activation is mediated not only by the truncated 
decoy receptor TRAIL-R4 (DcR2), but also by the 
death receptors, TRAIL-R1 and -R2 (Degli-Esposti 
1997, Harper 2001). Here, the result of EMSA 
showed that the activation of NF-kb was inhibited by 
a treatment with TRAIL neutralizing antibody. 
Therefore the activation of NF-kB leads the 
transcription of genes that antagonize the death 
signaling pathway. In other hand, the activation of 
NF-kB mediated by TRAIL-R1 and TRAIL-R2 
depended on the inhibition of apical Caspases 
(caspase 8 and FADD) (Ehrhardt 2003, Harper 2001). 
Sensitivity to TRAIL-induced apoptosis was also 
modulated by inhibition or activation of NF-κB 
(Harper 2001). We wonder whether the deficiency of 
Caspase-8 or dysfunction of FADD may harbor in 
AP1060 cell line and offer it a bio-feature that 
TRAIL could not kill it but stimulate its proliferation. 
          In cancer therapy, the apoptosis resistance of 
tumors is a commonly challenging issue whatever in 
physiological self-defending system or chemotherapy 
including APL-retinoid-induced differentiation. Our 
findings enlighten us to explore the clinical relevant 
features of APL and the differential strategies of 
therapy.  

 
Corresponding Author: 
Dr. Yiwu Sun 
Department of Medicine 
Brookdale University Hospital Medical Center 
Brooklyn, NY11212 
E-mail: yiwu_sun@hotmail.com 
 
References 
1. Takeda K, Smyth MJ, Cretney E, et al. Critical 

role for tumor necrosis factor-related apoptosis-
inducing ligand in immune surveillance against 
tumor development. J Exp Med 2002; 195: 161-
169. 

2. Schmaltz C, Alpdogan O, Kappel BJ, et al. T 
cells require TRAIL for optimal graft-versus-
tumor activity. Nat Med 2002; 8: 1433-7.  

3. Taieb J, Chaput N, Menard C, et al. A novel 
dendritic cell subset involved in tumor 
immunosurveillance. Nat Med 2006; 12: 214-9. 

4. Sheridan JP, Marsters SA, Pitti RM, et al. 
Control of TRAIL-induced apoptosis by a family 
of signaling and decoy receptors. Science 1997; 
277: 818-821. 

5. Kischkel FC, Lawrence DA, Chuntharapai A, 
Schow P, Kim KJ. Endogenous FADD and 
caspase-8 to death receptors 4 and 5. Immunity 
2000; 12: 611-620. 

6. Rudner J, Jendrossek V, Lauber K, Daniel PT, 
Wesselborg S. Apoptosis - results from dose-
response studies. Oncogene 2005; 24:130-140. 

7. Song JJ, Lee YJ. Differential cleavage of Mst1 
by caspase-7/-3 is responsible for TRAIL-
induced activation of the MAPK superfamily. 
Cell Signal 2008 May; 20 (5): 892–906. 

8. Avi Ashkenazi, Vishva M Dixit. Apoptosis 
control by death and decoy receptors. Current 
Opinion in Cell Biology 1999, 11:255-260. 

9. Kelley SK, Ashkenazi A. Targeting death 
receptors in cancer with Apo2L/TRAIL. Curr 
Opin Pharmacol 2004; 4:333-339. 

10. Younes A, Kadin ME. Emerging applications of 
the tumor necrosis factor family of ligands and 
receptors in cancer therapy. J Clin Invest 2003; 
21:3526-3534. 

11. Shankar S and Srivastava RK. Enhancement of 
therapeutic mechanisms and clinical implications. 
Drug Resist Update 2004; 7:139-156. 

12. Zerafa N, Westwood JA, Cretney E, Mitchell S, 
Waring P, Iezzi M, Smyth MJ. Cutting edge: 
TRAIL deficiency accelerates hematological 
malignancies. J Immunol. 2005 Nov 1; 
175(9):5586-90 

13. Grosse-Wilde A, Voloshanenko O, Bailey SL, 
Longton GM, Schaefer U, Csernok AI, Schütz G, 
Greiner EF, Kemp CJ, Walczak H. TRAIL-R 



Life Science Journal 2012;9(3)                                 http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  28 

deficiency in mice enhances lymph node 
metastasis without affecting primary tumor 
development. J Clin Invest. 2008 Jan; 
118(1):100-110. 

14. Chen Q, Gong B, Mahmoud-Ahmed S, Zhou A, 
Hsi ED, Hussein M, et al. Apo2L/TRAIL and 
Bcl-2-related proteins regulate type I interferon-
induced apoptosis in multiple myeloma. Blood 
2001; 98:2183-2192. 

15. Uno K, Inukai T, Kayagaki N, Goi K, Sato H, 
Nemoto A, et al. TNF-related apoptosis-inducing 
ligand (TRAIL) frequently induces apoptosis-
inducing ligand (TRAIL) frequently induces 
apoptosis in Philadelphia chromosome positive 
leukemia cells. Blood 2003; 101:3658-3667. 

16. Altucci L, Rossin A, Raffelsberger W, Retmair 
A, Chomienne C, GrH. Retinoic acid-induced 
apoptosis in leukemia cells is mediated by 
paracrine action of tumor-selective death ligand 
TRAIL. Nature Medicine 2001; 7:680-686. 

17. Riccioni R, Pasquini L, Mariani G, Saulle E, 
Rossini A, Diverio D, Pelosi E, Vitale A, 
Chierichini A, Cedrone M, Foa R, Lo Coco F, 
Peschle C, Testa U. TRAIL decoy receptors 
mediate resistance of acute myeloid leukemia 
cells to TRAIL. Haematologica 2005 May; 
90(5):612-624. 

18. Soucek K, Pacherník J, Kubala L, Vondrácek J, 
Hofmanová J, Kozubík A. Transforming growth 
factor-beta1 inhibits all-trans retinoic acid-
induced apoptosis. Leuk Res 2006 May; 
30(5):607-623. 

19. Sun Y, Kim S H, Zhou D-C, Ding W, Paietta E, 
Guidez F, Zelent A, Ramesh K H, Cannizzaro L, 
Warrell Jr RP, Gallagher RE. Acute 
promyelocytic leukemia cell line AP-1060 
established as a cytokine-dependent culture from 
a patient clinically resistant to all-trans retinoic 
acid and arsenic trioxide. Leukemia 2004 Jul; 
18(7): 1258–1269. 

20. Haas M, Page S, Page M, Neumann FJ, Marx N, 
Adam M, H.W. Loms Ziegler-Heitbrock, Dieter 
Neumeier, Korbinian Brand. Effect of 
proteasome inhibitors on monocytic IkB-α and β 
depletion, NF-kB activation, and cytokine 
production. Journal of Leukocyte Biology 1998 
Mar; 63:395-404. 

21. Rousselot P, Hardas B, Patel A, Guidez F, Gaken 
J, Castaigne S, Dejean A, de The H, Degos L, 

Farzaneh F, et al. The PML-RAR alpha gene 
product of the t(15;17) translocation inhibits 
retinoic acid-induced granulocytic differentiation 
and mediated transactivation in human myeloid 
cells. Oncogene 1994 Feb; 9(2):545-551. 

22. Sun YW, Muhammad KI, Hakimi N. Genes 
Reprogramming During ATRA-induced 
Differentiation of Acute Promyelocytic 
Leukemia Cells. Life Science 2011; 8(4):1058-
1067. 

23. De Almodovar CR, Ruiz-Ruiz C, Rodriguez A, 
Ortiz-Ferron G, Reo JM, Lopez-Rivas A. Tumor 
necrosis factor-related apoptsis-inducing ligand 
(TRAIL) decoy receptor TRAIL-R3 is up-
regulated by p53 in breast tumor cells through a 
mechanism involving an intron-p53-binding site. 
J Biol Chem 2004; 279:4093-4101. 

24. Shipman CM, Croucher PI. Osteoprotegerin is a 
soluble decoy receptor for tumor necrosis factor-
related apoptosis-inducing ligand/Apo2 ligand 
and can function as a paracrine survival factor 
for human myeloma cells. Cancer Res 2003; 
63:912-916. 

25. Bouralexis S, Findlay DM, Atkins GJ, Labrinidis 
A, Hay S, Evdokiou A. Prgressive resistance of 
BTK-143 osteosarcoma cells to Apo2L/TRAIL-
induced apoptosis is mediated by acquisition of 
DcR2/TRAIL-R4 expression: resensitisation 
with chemotherapy. Br J Cancer 2003; 89:206-
214. 

26. Ehrhardt H, Fulda S, Schmid I, Hiscott J, 
Debatin KM, Jeremias I. TRAIL induced 
survival and proliferation in cancer cells resistant 
towards TRAIL-induced apoptosis mediated by 
NF- B. Oncogene 2003; 22:3842–3852. 

27. Degli-Esposti MA, Dougall WC, Smolak PJ, 
Waugh JY, Smith CA, Goodwin RG. The novel 
receptor TRAIL-R4 induces NF-kappaB and 
protects against TRAIL-mediated apoptosis, yet 
retains an incomplete death domain. Immunity 
1997; 7(6):813–820. 

28. Harper N, Farrow SF, Kaptein A, Cohen GM,  
MacFarlane M. Modulation of tumor necrosis 
factor apoptosis-inducing ligand- induced NF-κB 
activation by inhibition of apical caspases. J Biol 
Chem 2001 Sep 14; 276(37):34743-34752. 

 

 
 
12/22/2011 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

29 
 

The Relationship between Principal’s Emotional Intelligence and Leadership Styles in Primary Schools 
 

Mojgan Mirza1 and Ma’rof Redzuan2 

 

1 & 2: Department of Social and Development Science, Faculty of Human Ecology, University Putra Malaysia, 43400 
Serdang, Selangor, Malaysia 

1E-mail: Mirza_KLA@yahoo.com , 2 marof@putra.upm.edu.my 
  
Abstract: There are various studies done on relationship between emotional intelligence and leadership, only a few 
of them were took part in educational organizations by focusing on view point of the Bass & Avolio’s leadership 
styles and Bar-On’s theory of emotional intelligence. This research made an attempt to prepare an empirical 
research-evidence for supporting the proposed link between school principal’s emotional intelligence and leadership 
styles. Collected data (n=268) were analyzed by using. The Pearson’s correlation coefficient. The result indicated 
statistically significant relationship between principal’s emotional intelligence and leadership styles. This significant 
relationship resulted that the higher level of the principal's emotional intelligence is linked to the transformational 
leadership style. In contrast, transactional and laissiez-fair leadership styles were not positive associated with 
emotional intelligence. Consequently, school programmer should be focused on the especial training methods to 
enhance principal's emotional intelligence level whereby they can develop the transformational leadership style 
qualities. These development qualities concerns about transforming the present condition and followers 
requirements. 
[Mojgan Mirza and Ma’rof Redzuan. The Relationship between Principal’s Emotional Intelligence and 
Leadership Styles in Primary Schools. Life Sci J 2012;9(4):29-33] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 5 
 
Keywords: Emotional intelligence, Transformational, Transactional, Laissez-faire, Principals, School 
 
1. Introduction 

 In the 21th century, a significant amount of 
research and attention has been given to identifying 
relationship between emotional intelligence 
regarding, leadership (Dulewicz & Higgs, 2003) and 
leadership styles (Boss, 1990; Golman, 1998). 
Emotional intelligence has gained much popularity as 
an absolute necessity for effective leadership (Sosik 
& Megerian, 1999; Anand & Udaya Suriyan, 2010). 

Effective leaders have a quality that sets 
them apart from ineffective leadership; they have the 
ability to understand why people do what they do 
when they do it (Hartley, 2004). This ability is called 
emotional intelligence. Emotional intelligence is so 
important in the work environment because the 
ability to gauge oneself and one’s coworkers 
emotionally fosters the necessary social skills to 
succeed in a professional context (Dong & Howard, 
2006; Ruestow, 2008). Human service leaders with a 
high level of emotional intelligence demonstrated 
less subjective stress and better physical and 
psychological well-being (Ogińska-Bulik, 2005). In 
addition, researchers have revealed that managers 
with high emotional intelligence obtain results from 
employees that are beyond expectations, developing 
and using talents crucial for organizational 
effectiveness (Barbuto & Burbach, 2006; Anand & 
UdayaSuriyan, 2010) .With this in mind, and the 
increased popularity of emotional intelligence, 
researchers began to study the connection between 

emotional intelligence and leadership effectiveness 
(Golman, 1998; Golman, Boyatzis & McKee, 2002; 
and Caruso & Salovey, 2002). Dulewicz and Higgs 
(2003) identified common emotional intelligence 
elements that have been linked to effective 
leadership characteristics. Moreover, close to ninety 
percent of success in leadership positions is 
attributable to emotional intelligence (Chen, Jacobs, 
and Spencer, 1998: Anand & UdayaSuriyan, 2010). 
The leadership characteristics have been described 
by Boss (1990a, b) into three well-known styles of 
leadership; Laissez-faire, transactional, and 
transformational leadership. Any leader can use any 
style, and a good mix that is customized to the 
situation is generally the most effective approach.  

According to McColl-Kennedy (2002) the 
style of leaders is a considerable function as a 
particular important in achieving organizational 
goals. Leadership style refers to a leader’s behavior 
(Boss, 1999). The leader’s style is also considerable 
important in being able to evoke performance among 
subordinates (Barling, Weber, & Kelloway, 1996; 
Zacharatos, Barling & Kelloway, 2000; Berson, 
Shamair, Avolio & Popper, 2001) and as playing a 
key role in developing effective behaviors for 
mentors (McColl-Kennedy, 2002). In an 
organization, Leaders expected to feel and display 
emotion (McColl-Kennedy, 2002) and emotional 
intelligence contributes to effective leadership in 
organizations (George, 2000). Emotionally 
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intelligence leaders know how to manage their 
disruptive emotions so that they can keep their focus, 
thinking clearly under pressure (Golman, 2002). By 
studying the relationship between emotional 
intelligence and leadership styles, research aimed to 
contribute to the leadership literature and to test 
emotional intelligence applications for leadership. 

Carmeli (2003) pointed out that the literature 
suggests that managerial skills in general and 
emotional intelligence in particular, play a significant 
role in the success of senior managers in workplace.  

Chi and colleagues (2007) have been aimed 
to study the relationship among leadership styles and 
emotional intelligence affected to salespeople’s job 
performance. Results showed that emotional 
intelligence of salespeople was moderating the 
relationship between leadership styles and job 
performance. However, the relation between 
leadership styles and job performance that moderated 
by emotional intelligence was significant negative 
correlate, can assumed that salespeople need to be 
more recognize and concentrate by leader as used 
transformational leadership styles, not only 
exchanged reward to attain the goals as transactional 
leadership styles. 

Connelly and Ruark (2010) have been 
argued that leader emotional displays are important to 
consider both within and outside of 
transformational/charismatic paradigms and must 
look beyond positive and negative affect. 
Accordingly, they examined the effects of emotion 
valence as moderated by leadership style 
(transformational vs. transactional) on follower 
satisfaction, evaluations of the leader, and creative 
task performance. Findings showed differential 
effects of positive and negative emotions for different 
leader styles for evaluations of transformational 
leadership and leader effectiveness and for follower 
performance. Additionally, positive emotions with 
higher-activating potential resulted in more desirable 
outcomes than those lower in activating potential, but 
the reverse was true for negative emotions.  

Charbonneau and Nicol (2002) investigated 
the relationship between emotional intelligence and 
leadership in adolescents group. Their study results 
demonstrated that some aspects of emotional 
intelligence are associated with leadership in 
adolescents. They concluded that managers who 
scored high on the Bar-on (1997)’s emotional 
intelligence inventory were perceived by their 
subordinates as displaying more transformational 
leadership behaviors. 

Mandell & Pherwani (2003) examined the 
predictive relationship between emotional 
intelligence and transformational leadership style. A 
significant predictive relationship (p ≤ .05) was found 

between transformational leadership style and 
emotional intelligence. Lastly, no significant 
difference (p > .05) was found in the transformational 
leadership scores of male and female managers. 

Palmer and his colleagues (2001) stated, 
emotional intelligence has fast become popular as a 
means for identifying potentially effective leaders 
and as a tool for nurturing effective leadership skills. 
Their findings indicate that EI may be an underlying 
competency of transformational leadership style. 

Barling and colleagues (2000) Investigated 
whether emotional intelligence (EQ) is associated 
with use of transformational leadership in managers. 
They showed that three aspects of transformational 
leadership (i.e. idealized influence, inspirational 
motivation, and individualized consideration) and 
constructive transactions differed according to level 
of emotional intelligence. In contrast, active and 
passive management and laissez faire management 
were not associated with emotional intelligence. 

Goleman and colleagues (2002) have argued 
that emotional intelligence is crucial component of 
leadership effectiveness, particularly as leader deal 
with teams. Emotionally intelligent leaders serve as a 
transformational influence over team members.  

Sivanathan and Fekken (2002) resulted that 
the followers perceived leaders with high emotional 
intelligence as more effective and transformational. 
They found that emotional intelligence conceptually 
and empirically linked to transformational leadership 
behaviors. Hence, they concluded that having high 
emotional intelligence increased one’s 
transformational leadership behaviors. 
2. Material and method 

This study employed a correlational cross-
sectional quantitative survey design as it defines the 
relationship between the primary school principal’s 
emotional intelligence and leadership styles. 
According to Smith and Glass (1987), such an 
approach provides the researcher with information 
regarding not only the direction of the relationship 
between two variables, but also the magnitude of the 
relationship. 

The sample population of research consisted 
of all primary school (337 schools)'s principals in 
Golestan-Iran during 2010-2011 school years. 
Principals were identified as individuals who worked 
within educational organization and lead teachers. 
About 300 principals considered as real sample size. 
Then, based on real sample size and proportional 
fraction of principals of the cities within area study, 
principal sample sizes of the cities were computed.  

The quantitative data for the study was 
gathered utilizing; 1) the Emotional Quotient 
Inventory (EQi) (Bar-On, 1997) to ascertain the 
emotional intelligence of the school Principals, 2) the  
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leadership behaviors (Bass, 1990a,b) to ascertain the 
well-known styles of principal’s leadership. Then, 
collected data (n=268; male=126, female=142) were 
used in the analysis process. The Pearson’s 
correlation coefficient and Guilford’s rule of thumb 
(r < .20; negligible, r = .20 to .40; Low, r = .40 to 
.70; moderate, r = .70 to .9; high, r > .90; very high 
relationship) were used for determining the strength 
and direction (positive or negative) of the 
relationships between two metric variables such as; 
IV= principals' emotional intelligence and 
DV=leadership styles. Pearson’s method and 
Guilford’s rule no indication is reflected on the 
significance of the relationship. Hence, t-test 
statistical method applied to analysis differences 
between groups of subjects. 
3. Results     

The result of the statistical analysis of the 
hypothesis testing done with the aim of defining the 
relationship between emotional intelligence-its sub-
scales and different leadership styles-its sub-scales 
are stated as follows. 

Table 1 shows the results from testing of the 
hypothesis of the research by using the Pearson’s 
statistical method. The result indicated a statistically 
significant relationship between principal’s emotional 
intelligence and leadership styles at 99% (p≤.01) of 
the confidence level. This significant relationship is 
positive-high magnitude, between principal’s 
emotional intelligence and transformational 
leadership style (r=.765**, p<.01), negative-moderate 
magnitude between principal’s emotional intelligence 
and transactional leadership style (r= -.555**, p<.01), 
and negative–low relationship between principal’s 
emotional intelligence and laissez - faire style (r= -
.334**, p<.01). It is concluded that most of the 
components of emotional intelligence have 
significant moderate-positive relationship with the 

transformational leadership components (Table 1). 
Findings is confirmed the Megerian and Sosik 
(1996)'s theoretical linkage between emotional 
intelligence and transformational leadership style. In 
addition, it is supported by Robbins (2001) and 
Anand (2010) "an important component of 
transformational theories of leadership is the 
emotionally appealing aspect of leader behaviour". 
Moreover, Results is also supported by Charbonneau 
(2002) and Sivanathan and Fekken (2002) and 
Goleman and colleagues (2002)’s study that 
principals who got high emotional intelligence were 
displayed more transformational leadership 
behaviors. In contrast, active and passive 
management and laissez faire management were not 
associated with emotional intelligence. In other 
words, the emotional intelligence components and 
total (TEQ) has significant negative correlation with 
transactional components and laissez-faire leadership 
styles. This research finding is supported by Barling 
and colleagues (2000), "Management-by-exception 
active and passive and laissez faire management were 
not associated with emotional intelligence". 

Finally, the result of the analysis indicated 
that the higher level of the principal’s emotional 
intelligence is linked to the principal’s 
transformational leadership style and principals with 
lower level of emotional intelligence are linked to 
laissez-faire style of leadership. In other word, a 
principal who shows a high level of emotional 
intelligence more like to display positive response to 
transformational style of leadership. In addition, the 
emotional intelligence level helps transformational 
principals to think positive in their attitude which in 
turn makes them to feel comfortable with their work 
relationships. Moreover, the good relationship with 
more experience makes the principals to express 
their thoughts and ideas clearly.   

 
Table 1: Pearson’s correlation coefficient between principal’s emotional intelligence (EQi) and different leadership styles  

Subscales Emotional intelligence 
Leadership styles 

IP IAP SM AD GM TEQ 

     Idealized Influence (attributed) .506** .502** .557** .478** .453** .670** 
     Idealized Influence (behavior) .458** .439** .410** .393** .386** .554** 
     Inspirational Motivation .435** .419** .451** .412** .380** .558** 
     Intellectual stimulation .439** .441** .473** .409** .412** .580** 
     Individualized consideration .442** .400** .499** .438** .519** .613** 
Transformational Leadership .585** .570** .616** .547** .553** .765** 
     Contingent reward -.351** -.340** -.204** -.312** -.295** -.397** 
     Management-by-exception (active)  -.338** -.313** -.400** -.255** -.365** -.447** 
     Management-by-exception (passive) -.226** -.197** -.299** -.166** -.235** -.301** 
Transactional leadership -.445** -.414** -.432** -.358** -.433** -.555** 
Laissez - Faire -.264** -.395** -.204** -.207** -.183** -.334** 

IP=interpersonal, IAP=intrapersonal, SM=stress management, AD=adaptability, GM=general mood, TEQ=Total 
Emotional Intelligence, **=correlation is significant at .01 level 
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4. Conclusion 
The aim of this study is to determine the 

relationship between the emotional intelligence level 
of primary school principals and their different 
leadership styles. Although it is stated that there is an 
important relationship between emotional 
intelligence and leadership behaviors, any research 
trying to determine this relationship for primary 
school principals has not been made. Therefore, it is 
important to determine the relationship between 
these two variables in schools. Principals are 
individuals who worked within educational 
organization and lead teachers. In addition, the 
principal is typically the person held accountable for 
all decisions within a school. Moreover, there is 
relationship between the effective leadership 
behaviors and academic success of school. 
Accordingly, success is higher in schools where 
principal’s emotional intelligence is developed. One 
of the important subjects affected by emotional 
intelligence is behavioral styles of leaders. 
According to the results got from this research, as 
long as the level of primary school principal’s 
emotional intelligence and its sub-scales increase, it 
becomes an increase tendency also in 
transformational leadership style. In other word, 
principals with high level of emotional intelligence 
would like to behave transformational styles and 
with low level of emotional intelligence would like 
to show transactional and laissez – faire styles in 
their behaviors as a leader of schools. Results of this 
research is supported by Charbonneau (2002)’s study 
that principals who scored high on the Bar-on’s 
emotional intelligence were perceived by their 
subordinates as displaying more transformational 
leadership behaviors. Consequently, principals 
working in the schools need the emotional 
intelligence skills to work more effectively to 
important knowledge to their teachers as well as to 
maintain a cordial relationship with others in the 
school. This gives a training idea about the relevance 
of emotional intelligence and leadership styles in the 
schools. Therefore, educational programmers should 
be thinking about the especial training methods to 
enhance level of the principals' emotional 
Intelligence whereby they can improve leadership 
qualities.    
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Abstract: In order to search for effective hepatic protectant and antineoplastic drugs, methods 
using ursolic acid as the lead compound, eighteen novel  compounds were designed and  
synthesized by modified at  the C-3 and the C-28 positions of  ursolic  acid (UA). 
The structures of the der ivatives were conf irmed by IR, MS, 1HNMR,13C NMR 
andelemental analysis. Effects of the derivatives on in  vi tro  growth of  3  cell 
l ines (HeLa, SKOV3 and BGC-823)  were determined by MTT method. The 
resul ts  show that compound 9and11 has high ant ineoplast ic  act ivi ty. So the 
resul ts  of  this  thesis wil l  benefi t  the further  invest igating on the modif ication 
and ant i-tumor  activity  of  pentacyclic  tri terpenes. 
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1. Introduction 

Ursolic acid（UA） , a pentacyclic 

triterpenoid which is a member of 
cyclosqualenoid family, derived from berries, 
leaves, flowers, and fruits of medicinal plants 
such as Etiobotrya japonica, Rosmarinus 
officinalis and Glecheoma hederaceae[1]. 
Ursolic acid is really a versatile compound 
which possesses anti-tumor[2,3], 
anti-inflammatory[4,5], anti-HIV[6] and 
anti-angiogenic effects[7] in chick 
chorioallantotic membrane (CAM). Several of 
these effects of ursolic acid are mediated 
through suppression of the expression of 
lipoxygenase ,COX-2, MMP-9[8], and iNOS, 
some of which are genes regulated by 
NF-κB[9]. In addition, UA could act on almost 
all steps in the whole cancer process: initiation, 
promotion, progression and metastasis.  

It was proved that the ester 
functionality at C-3 or a hydrogen donor 
group at C-3 and/or C-28 is necessary for the 
cytotoxic activity0. Based on above analysis, 
eighteen UA derivatives have been designed 
and synthesized. Most of the derivatives have 
an ester functionality at C-3. And some of 
them have been evaluated against three cancer 
call lines (HeLa, SKOV3 and BGC-823).The 
resul ts  show that  compound9and11has 
ant ineoplast ic  activity  against 
HeLa,SKOV3and BGC-823. 
 

2. Experimental 
2.1 General 

UA (98%) was purchased from China 
Chengdu Scholar Bio-Tech.Co., Ltd. Unless 
otherwise indicated other reagents were all 
analytical grade, purchased from commercial 
suppliers and used without further purification. 
The melting points were determined on an 
electrically heated X-4 digital visual melting 
point apparatus and are uncorrected. IR 
spectra were recorded on a ThermoNicolet 
470FT spectrometer. 1H-NMR and13C-NMR 
spectra were measured on Bruker 
ARX-300MHz spectrometer at room 
temperature, with TMS as the internal 
standard. ESI-MS were determined with 
Thermo-Finnigan LCQ equipment. 
2.2 Methyl N-[3β- 
butyryloxyl-urs-12-en-28-oyl]-2-amino-3-(4`
-hydroxy)-phenyl propionate (4) 

To a stirred solution of UA(100mg, 
0.22mmol) in THF(40mL) and a small amount 
of DMAP, was added n-butyric anhydride 
(139.20mg, 4.4mmol) at room temperature. 
TLC method was used to decide the end of 
reaction. The crude material was concentrated 
by vacuum distillation. The solids was added 
ethanol (3mL) and concentrate the solution, 
this was done twice. Dissolve the solid in 
warm methanol then the solution was added 
ether (6-10mL) to the solution would give a 
precipitate. The mixture was filtered through 
Buchner funnel dried at room temperature to 

mailto:mengyanqiu@hotmail.com
http://www.lifesciencesite.com/


Life Science Journal 2012;9(4)                                   http://www.lifesciencesite.com 

35 
 

give raw compound 2.  
The raw compound 2 was purified by 

silica gel chromatography with a gradient 
elution of petroleum ether/ ethyl acetate (6:1, 
v/v), to yield compound 2 (92.9mg, yield: 
80.2%); m.p.183~184°C; 1H NMR(300MHz, 
CDCl3):δ 5.23 (s, 1H, H-12), 4.50 (1H, t-like, 
H-3), 2.31~2.26 (m, 2H, -CH2CO), 2.19 (d, 
1H, J=11.4 Hz, H-18), 1.08 (s, 3H, CH3), 

0.97~0.92 (s, 9H, CH3×3), 0.86～0.85 (s, 9H, 

CH3×3), 0.78 (s, 3H, CH3); IR (KBr): 3440, 
2927, 1732, 1692, 1460, 1384, 1255, 
1186cm-1; ESI-MS m/z: 525.5 (M-H)- 
Elemental analysis (%, found) C, 77.68 
(77.52); H,10.28 (10.33). 

Compound 2 (80mg, 0.1519mmol) 
was dissolved in CH2Cl2 (3mL), the oxalyl 
chloride was added and stirred for 24h. 
Concentrate the crude material by vacuum 
distillation, then residue was dissolved in 
cyclohexane (2mL) to eliminate the unreacted 
oxalyl chloride. This was done twice to give 
compound 3. Compound 3 was dissolved in 
CH2Cl2 (2mL) and alkalified to pH 9-10 with 
Et3N. The mixture solution was stirred for 5 
min and appropriate amino (0.6076mmol) was 
added at room temperature. The reaction 
completion was decided by TLC. The mixture 
was evaporated under reduced pressure to 
remove CH2Cl2, water (3mL) was added and 
acidified with 2M HCl to pH 3 to doposit the 
solid. Filtered the mixture, the filter cake was 
wash by water and dried to give white powder. 

Compound 3(80mg，0.1519mmol) was 

dissolved in CH2Cl2 (2mL) and alkalified to 
pH 9-10 with Et3N. The mixture solution was 
stirred for 5 min and L-tyrosine methyl ester 
hydrochloride (140.77mg, 0.6076mmol) was 
added in at room temperature. The reaction 
completion was decided by TLC. The mixture 
was evaporated under reduced pressure to 
remove CH2Cl2, water (3mL) was added and 
acidified with 2M HCl to pH 3 to doposit the 
solid. Filtered the mixture, the filter cake was 
wash by water and dried to give white 
powder.The residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/acetone (3:1, v/v), to yield 
compound 4(43.4mg, yield: 40.6%); 
m.p.118-121°C; 1H NMR (300MHz, 

CDCl3):δ6.733~6.966 (m, 4H, Ph-H)，6.426 (d, 

1H, NH), 5.272 (t-like, 1H, H-12), 4.483 (m, 
1H, H-3), 4.691 (m, 1H, NHCH), 3.678 (s, 3H, 

OCH3), 3.042~3.075 (m, 1H, Ph- CHa)，

2.937~2.970 (m, 1H, Ph- CHb)，2.289 (s, 3H, 

CH3CO), 1.057 (s, 3H, CH3)，0.946 (m, 6H, 

CH3×2), 0.899 (s, 3H, CH3), 0.840 (m ,9H, 
CH3×3), 0.606 (s, 3H, CH3); ESI-MS m/z: 
704.3 (M+H)+. Elemental analysis (%, found) 
C, 76.37 (76.40); H,9.57 (9.69); N, 2.14 
(2.07). 

 
2.3 General procedure for the synthesis of N-[3β- 
acetoxy-urs-12-en-28-oyl]-amine compounds 
5,6,7,8,9 

To a stirred solution of UA(200mg, 
0.44mmol) in THF(20mL) and a small amount 
of DMAP was added acetic anhydride 
(1347.1mg, 13.2mmol) at room temperature. 
TLC method was used to decide the end of 
reaction. The crude material was concentrated 
by vacuum distillation. The solids were 
dispersed in water, then acidified to pH 3-4 
with 2M HCl. The mixture was filtered 
through Buchner funnel, washed with water to 
neutrality, and dried at room temperature to 
give raw compound 2. 

The raw compound 2 was purified by 
silica gel chromatography with a gradient 
elution of petroleum ether/ ethyl acetate (10:1, 
v/v), to yield compound 2 (185.4mg, yield: 
84.5%); m.p.285~288°C; 1H NMR (300MHz, 
CDCl3):δ 5.23 (s, 1H, H-12), 4.50 (t, 1H, H-3), 
2.20 (d-like, 1H, H-18), 2.04 (s, 3H, CH3CO), 
1.07 (s, 3H, CH3), 0.95 (s, 6H, CH3×2), 
0.86~0.81 (m, 9H, CH3×3), 0.76 (s, 3H, CH3); 
IR (KBr): 3445, 2926, 1735,1694, 1460, 1383, 
1246 cm-1. Elemental analysis (%, found) C, 
77.23 (77.06); H,10.11 (11.10). 

Compound 3 was reacted with oxalyl 
chloride following the above steps (see 3.2) 
2.3.1N-[3β-acetoxy-urs-12-en-28-oyl]- 
3-aminopropanol acetate (5) 

Compound 3 (80mg， 0.1519mmol) 

was reacted with 3-aminopropanol (45.63mg, 
0.6076mmol) following the method of 
compound 4. The residue was purified by 
silica gel chromatography with a gradient 
elution of petroleum ether/acetone(3:1,v/v), to 
yield N-[3β- 
butyryloxyl-urs-12-en-28-oyl]-3-aminopropan
ol (37.3mg, yield: 42.0%); m.p.103-107°C; 1H 
NMR (300MHz, CDCl3):δ 6.219 (m, 1H, NH), 
5.311 (m, 1H, H-12), 4.500 (t, 1H, H-3), 3.586 

(m, 2H, CH2OH)，3.523(m, 1H, NHCHa), 

3.103 (m, 1H, NHCHb), 2.277 (m, 2H, 

CH2CO), 1.090 (s, 3H, CH3)，0.944 (s ,9H, 
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CH3×3)，0.864 (m, 9H, CH3×3); ESI-MS m/z: 

584.8 (M+H)+. Elemental analysis (%, found) 
C, 78.36 (78.43); H,10.80 (10.91); N, 2.29 
(2.41). 

To a stirred solution of 
N-[3β-acetoxy-urs-12-en-28-oyl]-3-aminoprop
anol (102.2mg, 0.1839mmol) in THF(40mL) 
and a small amount of DMAP, was added 
acetic anhydride (0.5629g, 5.516mmol) at 
room temperature following the general steps. 
The residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/ ethyl acetate (6:1, v/v), to 
yield compound 5 (76.4mg, yield: 69.5%); 
m.p.83-85°C; 1H NMR(300MHz, CDCl3): δ6.069 
(br, 1H, NH), 5.327 (s, 1H, H-12), 4.492 (t-like, 1H, 

H-3), 4.107(m, 2H, CH2OCOCH3), 3.387～3.420 (m, 

1H, NHCHa), 3.062～3.115 (m, 1H, NHCHb), 2.071 (s, 
3H, OCOCH3), 2.052 (s, 3H, CH3COO), 1.092 (s, 3H, 
CH3), 0.857 (m, 9H, CH3×3), 0.949 (s, 6H, CH3×2), 
0.766 (s, 3H, CH3); ESI-MS: 598.9 (M+H)+. 
2.3.2N-[3β- acetoxy-urs-12-en-28-oyl]- 
4’-morpholinopiperidine (6) 

Compound 3(100mg,0.20mmol)was 
reacted with 4-(Piperidin-4-yl)morpholine 
(102.4mg, 0.6mmol) following the general 
steps. The residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/acetone (10:1, v/v), to yield 
compound 6 (59.6mg, yield: 45.8%); 
m.p.120-122°C; 1H NMR(300MHz, CDCl3): δ5.218 
(s, 1H, H-12), 4.499(t, 1H, H-3), 3.71 (br, 1H, NHCH), 
2.047 (s, 3H, CH3CO), 1.09 (s, 3H, CH3), 0.96 (s, 6H, 

CH3×2), 0.88～0.86 (m, 9H, CH3×3), 0.83 (s, 3H, CH3); 
ESI-MS: 651.8(M+H)+. 
 
2.3.3N-[3β- acetoxy-urs-12-en-28-oyl]- 
5’-methyl-2’- thiozolamine (7) 

Compound 3 (80mg， 0.1604mmol) 

was reacted with 2-amino-5-methylthiazole 
(54.94mg, 0.4812mmol) following the general 
steps. The residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/ ethyl acetate (2:1, v/v), to 
yield compound 7 (28.8mg, yield: 30.2%); 
m.p.203-205°C; 1H NMR(300MHz, CDCl3): δ6.840 
(s, 1H, NH), 6.840 (s, 1H, Ar-H), 5.228~5.505(m, 1H, 
H-12), 4.496 (m, 1H, H-3), 2.052 (s, 3H, CH3CO), 

1.083 (s, 3H, CH3), 0.962 (s, 6H, CH3×2), 0.870～
0.849 (m, 12H, CH3×4), 0.823 (s, 3H, CH3); ESI-MS: 
595.4(M+H)+. 
2.3.4N-[3β- acetoxy-urs-12-en-28-oyl]- 4’- 
methyl piperazine (8) 

Compound 3 (100mg，0.20mmol) was 

reacted with N-methyl piperazine (60.10mg, 
0.60mmol) following the general steps. The 
residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/ acetone (3:1, v/v), to yield 
compound 8(51.9mg, yield: 44.7%); 
m.p.91-93°C; 1H NMR(300MHz, CDCl3): δ5.221 (s, 
1H, H-12), 4.497 (t, 1H, H-3), 3.634 (brs, 3H, NCH3), 

2.155～2.399 (br, 8H, N(CH2×4))，2.049 (s, 3H, 
CH3CO), 1.072 (s, 3H, CH3), 0.940 (s, 6H, CH3×2), 
0.853 (m, 9H, CH3×3), 0.745 (s, 3H, CH3); ESI-MS: 

581.8(M+H)+，582.8(M+2H)+. 
2.3.5 
N-[3β-acetoxy-urs-12-en-28-oyl]-morpholin
e (9) 

Compound 3 (145mg，0.29mmol) was 

reacted with morpholine (69 mg ,0.88 
mmol)following the general steps. The residue 
was purified by silica gel chromatography 
with a gradient elution of petroleum ether/ 
acetone (6:1, v/v), to yield compound 9(65 mg, 

52.0%): mp 174～177 ; ℃ 1H NMR(600MHz, 

CDCl3): δ5.22 (s, 1H, H-12), 4.51～ 4.48 

(t-like, 1H, H-3), 3.64 ～ 3.59 (m, 8H, 

N(CH2CH2)2O), 2.04 (s, 3H, CH3CO), 1.07 (s, 
3H, CH3), 0.98 (s, 3H, CH3), 0.94(d, 3H, J=6.2 
Hz, CH3), 0.89 (s, 3H, CH3), 0.87(d, 3H, J=6.2 
Hz, CH3 ), 0.84 (s, 3H, CH3), 0.75 (s, 3H, 
CH3); 

13C NMR (CDCl3, 75 MHz): 
δ175.1(C-28), 170.7 (CH3COO), 138.3(C-13), 
124.8(C-12) 80.6(C-3), 66.6(CH2OCH2), 
55.0(C-5), 54.6(C-18), 48.2 (CH2NCH2), 
47.2(C-17), 45.8(C-9), 41.8(C-14), 39.1 (C-8), 
38.4(C-19) 38.4(C-20), 37.9(C-4), 37.9(C-1), 
37.3(C-10), 36.6(C-22), 32.97(C-7), 
30.15(C-21), 28.1 (C-23), 27.8 (C-15), 
27.1(C-2), 24.9(C-16), 23.2(C-27), 23.1(C-11), 
21.0 (CH3CO), 20.9(C-30), 17.4(C-6), 
17.1(C-29), 16.5 (C-26), 16.4(C-24), 
15.2(C-25).IR (KBr): 3431, 2921, 1733, 1637, 
1452, 1376, 1248, 1117 cm-1..ESI-MS: 
568.5(M+H)+. 
2.3.6 
N-[3β-propionylox-urs-12-en-28-oyl]-morp
holine (10) 

3β-propionyloxy-urs-12-ene-28-oic 
acid was prepared from ursolic acid 1 (50 mg, 
0.11 mmol) and propionic anhydride under the 
similar conditions as preparing Compound 2. 
The solid was purified by flash column 
chromatography [petroleum ether/ethyl 
acetate(6:1)] to give an amorphous solid (19.5 
mg, 45.8%). 

According to the same method as 
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compound 9, compound 10 was prepared from 
3β-propionyloxy-urs-12-ene-28-oic acid (100 
mg, 0.20 mmol) and morpholine  (69 mg, 
0.88 mmol) through 3-O- propionylursolyl 
chloride 7. The solid was purified by flash 
column chromatography [petroleum ether/ 
ethyl acetate(6:1)] to give 10 as an amorphous 

solid (36.2mg, 31.1%): mp129～131 ;℃  1H 

NMR(300MHz, CDCl3): δ5.22 (s, 1H, H-12), 
4.50(t, 1H, J=7.9Hz, H-3), 3.64 (br, 8H, 
N(CH2CH2)2O), 2.32 (q, 2H, J=5.7Hz, 
CH2CO), 1.14 (d, 3H, J=7.6Hz CH3CH2COO), 
1.08 (s, 3H, CH3), 0.97(s, 3H, CH3), 0.94(d, 
J=6.2Hz, CH3), 0.89(s, 3H, CH3), 0.86(d, 
J=6.2Hz, CH3), 0.83(s, 3H, CH3), 0.75(s, 3H, 
CH3); ESI-MS: 582.7 (M+H)+. 
2.3.7 N-[3β- butyroxy 
-urs-12-en-28-oyl]-morpholine (11) 

Compound 3 (100 mg, 0.19 mmol) 
reacted with morpholine(66.2 mg, 0.76 mmol) 
following the general steps. The residue was 
purified by silica gel chromatography with a 
gradient elution of petroleum ether/ acetone 
(6:1, v/v), to yield compound 11(17.1mg, 

15.1%): mp243～257 ; ℃ 1H NMR(300MHz, 

CDCl3): δ5.22 (s, 1H, H-12), 4.50 (t-like, 1H, 
H-3), 3.64 (br, 8H, N(CH2CH2)2O), 2.28(t, 
2H, J=7.2Hz, CH2CO), 1.08 (s, 3H, CH3), 
0.97(s, 3H, CH3), 0.95(d, J=6.4Hz, CH3), 
0.91(s, 3H, CH3), 0.89(d, J=6.4Hz, CH3) 
0.86(s, 3H, CH3), 0.83(s, 3H, CH3), 0.75 (s, 
3H, CH3); IR(KBr): 3436, 2965, 1731, 1637, 
1458, 1384, 1184, 1119cm-1 ESI-MS: 
596.5(M+H)+. 
2.3.8N-[3β-hydroxy-urs-12-en-28-oyl]-morp
holine (12*) 

A mixture of 9 (40mg, 0.07mmol) and 
4 N sodium hydroide (0.2 mL) in a 1:1 
mixture of CH3OH and THF(2 mL) was 
stirred at 40  for 12 h . After concentrated ℃
under reduced pressure, the residue was 
dispersed by water, then filtered and the filter 
cake was washed with water to pH 7, 
evaporated in vacuo to give white solid. The 
solid was purified by flash column 
chromatography [petroleum ether/ ethyl 
acetate(6:1)] to give compond 12* as an 

amorphous solid (34.8 mg, 93.3%): mp 126～

129 ; 1H NMR (600MHz, CDCl℃ 3): δ5.22 (s, 

1H, H-12), 3.64 ～ 3.59 (m, 8H, 

N(CH2CH2)2O), 3.21～3.20 (m, 1H, H-3), 

1.08 (s, 3H, CH3), 0.99 (s, 3H, CH3), 0.95 (d, 
3H, J=6.2Hz, CH3), 0.91 (s, 3H, CH3), 0.88 (d, 

3H, J=6.3Hz, CH3), 0.78 (s, 3H, CH3), 0.75 (s, 
3H, CH3);

 13C NMR (75MHz, CDCl3): δ175.4 
(CONH), 138.6 (C-13), 125.8 (C-12), 79.0 
(C-3), 66.8 (CH2OCH2); IR(KBr): 3449, 2925, 
1628, 1455, 1395, 1116cm-1 ESI-MS: 526.4 
(M+H)+. 
2.3.9N-[3β-ethoxy-urs-12-en-28-oyl]-morph
oline (13) 

To a solution of comppund 12* (80mg, 
0.15mmol) in anhydrous DMF (3 mL) were 
added sodium hydride(100 mg) and ethyl 
bromide (0.5 mL) with stirring at room 
temperature, and the mixture was heated at 
70  for 3 h. After removal of DMF under ℃
reduced pressure, the residue was dispersed by 

water, then acidified to pH 4～5 with dilute 

hydrochloric acid, filtered and the filter cake 
was washed with water to pH 7, evaporated in 
vacuo to give white solid. The solid was 
purified by column chromatography. 
[petroleum ether/ ethyl acetate(6:1)] to give 
compound 13 as an amorphous solid (36.5 mg, 

43.3%): mp 197～199 ; ℃ 13C NMR (75MHz, 

CDCl3): δ175.4(C-28), 138.6(C-13), 
125.5(C-12), 86.7(C-3), 66.9(CH2OCH2), 65.2 
(OCH2CH3), 55.8(C-5), 54.9 (C-18), 
48.5(CH2NCH2), 47.6(C-17), 46.1(C-9), 42.1 
(C-14), 39.5 (C-8), 38.7(C-19), 38.7(C-20), 
37.0(C-4), 37.0(C-1), 34.3(C-10), 34.3(C-22), 
33.1(C-7), 30.5 C-21), 29.7(C-23), 
28.2(C-15), 27.1(C-2), 23.8(C-16), 
23.3(C-27), 23.2(C-11), 21.2 (C-30), 
18.3(C-6), 17.4 (C-29), 16.9(C-26), 
16.5(CH3CH2O), 15.6(C-24), 15.4 (C-25). IR 
(KBr): 3431, 2923, 1623, 1459, 1387, 
1118cm-1; ESI-MS: 630.6(M+H)+. 
2.3.10N-[3β-propoxy-urs-12-en-28-oyl]-mor
pholine (14) 

Following the procedure described for 
compound 13, compound 12* (80mg, 0.15 
mmol) and propyl bromide(0.5 mL) led to 
crude compound 14. The solid was purified by 
flash column chromato -graphy [petroleum 
ether/ ethyl acetate(6:1)] to give compund 14 
as an amorphous solid (32.1 mg,37.8%): mp 

206～ 210 ; ℃ 1H NMR(300MHz, CDCl3): 

δ5.22 (s, 1H, H-12), 3.64 (br, 8H, 
N(CH2CH2)2O), 3.64 (br, 1H, CH3CH2CHaO), 

3.23～3.20 (m, 1H, CH3CH2CHbO), 2.74～

2.72 (m, 1H, H-3), 1.08 (s, 3H, CH3), 0.98(s, 
3H, CH3), 0.96(d, J=6.4Hz, CH3), 0.90(s, 3H, 
CH3), 0.87(d, J=6.4Hz, CH3), 0.85(s, 3H, 
CH3), 0.83(s, 3H, CH3), 0.77 (s, 3H, CH3), 
0.69 (s, 3H, CH3); IR (KBr): 3424, 2925, 
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1627, 1458, 1384, 1118 cm-1; ESI-MS: 
568.5(M+H)+. 
2.3.11N-[3β-benzyloxy-urs-12-en-28-oyl]-m
orpholine (15) 

Compound 15 an amorphous solid was 
prepared from compound 12*(80mg, 0.15 
mmol) and benzyl bromide (0.5 mL) under the 
similar conditions as preparing compound 13 

(yield 39.6%):mp 60 ～ 62 ; ℃ 1H 

NMR(300MHz, CDCl3): δ7.34～7.29 (m, 5H, 

Ar-H), 5.22 (s, 1H, H-12), 4.67 (d, 1H, 
J=11.9Hz, PhCHa-O), 4.43(d, 1H, J=11.9Hz, 
PhCHb-O), 3.64(br, 8H, N(CH2CH2)2O), 2.93

～2.91(m, 1H, H-3), 1.07 (s, 3H, CH3), 0.99 

(s, 3H, CH3), 0.96(d, 3H, J=6.3Hz, CH3), 0.93 
(s, 3H, CH3), 0.87(d, 3H, J=6.3Hz, CH3), 0.84 
(s, 3H, CH3),. ESI-MS: 616.5(M+H)+. 
2.3.12N-[3β-benzoyloxy-urs-12-en-28-oyl]-
morpholine (16) 

To a solution of 12*(80 mg, 0.15 
mmol) in THF (4 mL) were added benzoyl 
chloride (0.05 mL) and a small amount of 
DMAP, and the mixture was heated at reflux 
for 3 h. After removal of THF under reduced 
pressure, the residue was added water(3 mL) 

and CH2Cl2(3 mL),then acidified to pH 8～9 

with 10% aqueous K2CO3, standing and the 
layers were separated. The organic layer was 
washed with saturated NaCl, dried over 
MgSO4, and concentrated. The residue was 
purified by flash column chromatography 
[petroleum ether/ethyl acetate(8:1)] to give 
compound 16 as an amorphous solid (16.4 mg, 

17.1%):mp 243～257 ; ℃ 13C NMR(75MHz, 

CDCl3): δ175.4 (CONH), 166.3 (PhCO), 
133.5 (C-13), 132.7 (C-4`), 130.9 (C-1`), 
129.5 (C-2`, 6`), 128.4, 128.3 (C-3`, 5`), 125.2 
(C-12), 81.6 (C-3), 66.8 (CH2OCH2); 
IR(KBr): 3415, 2925, 1717, 1636, 1453, 1392, 
1274, 1115, 712cm-1. ESI-MS: 630.6(M+H)+. 
2.4 General procedure for the synthesis of 
3-Oxo-urs-12-en-28-oic acid ester 
compounds 18,19,20 

To a stirred solution of UA(100mg, 
0.22mmol) in DMF(4mL) and a modicum of 
anhydrous potassium carbonate (60mg), 
bromoalkane (139.20mg, 4.4mmol) was 
dropped slowly to this mixture at room 
temperature. TLC method was used to decide 
the end of reaction. The crude material was 
concentrated by vacuum distillation. After 
dilution with ethyl acetate (4mL×3), the 
mixture was washed with saturated NaCl 

solution (2mL). The organic phase was dried 
over anhydrous magnesium sulfate. Filtration 
and evaporation of solvent at reduced pressure 
gave compound17. A solution of pyridinium 
chlorochromate (PCC, 142mg, 0,6639mmol) 
in CH2Cl2 was added dropwise to compound 
17 in CH2Cl2 and refluxed for 2h. Filtered it 
through Buchner filter by using filter paper 
and silica gel. The filter cake was wash by 
water and ethyl acetate (7mL×3). The organic 
phase was dried over anhydrous magnesium 
sulfate. Filtration and evaporation of solvent 
an reduced pressure gave a while solid, which 
was purified by silica gel chromatography.  
2.4.1 3-Oxo-urs-12-en-28-oic acid propyl 
ester (18) 

UA (100mg, 0.22mol) was reacted 
with bromopropane (108.23mg, 0.88mmol) 
following the general steps to give compound 
17 (93.0mg, yield:84. 9%), 1H NMR(300MHz, 
CDCl3): δ 5.302 (s, 1H, H-12), 3.947 (t, 2H, 

OCH2C2H5)，3.200 (brs, 1H, H-3)，2.20 (d, 1H, H-18), 
1.075 (s, 6H, CH3×2), 0.987 (s, 3H, CH3), 0.943 (s, 3H, 
CH3), 0.914 (d, 3H, CH3), 0.864 (d, 3H, CH3), 0.777 (s, 
3H, CH3). Compound 17 (110.2mg, 
0.2213mmol) was reacted with PCC (142mg, 
0.6639mmol) following the general steps. The 
residue was purified by silica gel 
chromatography with a gradient elution of 
petroleum ether/ ethyl acetate (24:1, v/v), to 
yield compound 18 (91.8mg, yield: 82.8%); 
m.p.105-107°C; 1H NMR(300MHz, CDCl3): δ 5.260 

(s, 1H, H-12), 3.951 (t, 2H, OCH2C2H5)，2.510 (m, 1H, 
H-2a), 2.400 (m, 1H, H-2b), 2.20 (d, 1H, H-18), 1.080 
(s, 6H, CH3×2), 1.038 (d, 3H, CH3), 0.943 (s, 3H, CH3), 
0.938 (s, 3H, CH3), 0.867 (d, 3H, CH3), 0.802 (s, 3H, 
CH3). 
2.4.2. 3-Oxo-urs-12-en-28-oic acid ethyl 
ester (19) 

UA (100mg, 0.22mmol)was reacted 
with bromoethane (95.9mg, 0.88mmol) 
following the general steps to give compound 
17 (85.8mg, yield: 80.56%), IR (KBr): 3446, 
2927, 2871，1724,1456, 1384, 1230 cm-1. Compound 
17 (102.9mg, 0.2126mmol) was reacted with 
PCC (137.5mg, 0.6378mmol) following the 
general steps. The residue was purified by 
silica gel chromatography with a gradient 
elution of petroleum ether/ ethyl acetate (25:1, 
v/v), to yield compound 19 (77.08mg, yield: 
75.1%); m.p.89-89°C; IR(KBr):2975, 2924, 1705, 
1454, 1384 cm-1. 
2.4.3 3-Oxo-urs-12-en-28-oic acid butyl 
ester (20) 

UA (200mg, 0.44mmol) was reacted 
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with n-butyl bromide (241.2mg, 1.76mmol) to 
give compound 17 (193.6mg, yield:85.8%), IR 
(KBr): 3550, 2928, 1717, 1459, 1382, 1200, 
1182cm-1..Compound 17 (154.3mg, 
0.3009mmol) was reacted with PCC (259.4mg, 
1.2036mmol) following the general steps. The 
residue was purified by silica gel 

chromatography with a gradient elution of 
petroleum ether/ ethyl acetate (20:1, v/v), to 
yield compound20 (102.8mg, yield: 66.8%); 

m.p.139-140°C; IR(KBr): 2929, 1720, 1457, 1382，
1271 cm-1. 
  

. 

 
Scheme 1. Synthesis of Ursolic acid derivatives 

 
2.4.4 N-[3- Oxo-urs-12-en-28-oyl]- morpholine (21) 

To a solution of 12*(44 mg, 0.084 
mmol) in THF (2 mL) and CH2Cl2 (15 
mL)were added celite (150 mg),PDC (99.1 mg, 
0.336 mmol). The mixture was stirred at room 
temperature for 2h,filtered and the filter cake 
was washed with CH2Cl2 (2 ×5 mL), then 
evaporated in vacuo to give white solid. The 
solid was purified by flash column 
chromatography [petroleum ether/ ethyl 

acetate(4:1)] to give compound 21 as an 

amorphous solid (6.7 mg, 15.2%): mp 106～

108 ; ℃ 1H NMR(300MHz, CDCl3): δ5.25 
(s,1H, H-12), 3.64 (br 8H, NH(CH2CH2)2O), 
1.09(s, 3H, CH3), 1.06(s, 3H, CH3),1.04(s, 3H, 
CH3), 1.00(d, 3H, J=6.3, CH3), 0.95 (s, 3H, 
CH3), 0.87 (d, 3H, J=6.3, CH3), 0.81 (s, 3H, 
CH3); ESI-MS: 524.5 (M+H)+. 
3. Results and discussion 
3.1 Synthesis of UA derivatives 
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The paper focused on ursolic acid as a 
lead compound, 18 derivatives were designed 
and synthesized by three routes. These 
structure modification in the three routes were 
all done at the positons C-3 and C-28. 

Compound 2 was synthesized through 
reaction of UA with n-butyric anhydride, 
acetic anhydride or propionic anhydride in the 
presence of DMAP; Afterward, oxalyl 
chloride was added to a solution of compound 
2 in methylene dichloride to give compound 3. 
Then compound 3 was treated with 
corresponding amines in the presence of 
triethylamine to give compound 4-11. Ethers 
13-15 prepared from 12* with ethyl bromide, 
propyl bromide and benzyl bromide in 
presence of sodium hydride in anhydrous 
DMF, respectively. Similarly, compound 16 
was synthesized from 12* with benzoyl 
chloride by using the same method of 
preparing compound 2.UA was reacted with 
appropriate bromoalkane or morpholine in the 
presence of potassium carbonate in DMF then 

these compounds were oxidized by PCC or 
PDC, to give compounds 18-21. (Scheme 1) 

Reagents and conditions: (a) 
(CH3CH2CH2CO)2O, (C3H7O)2O or Ac2O, 
DMAP, THF, r.t.; (b) CH2Cl2, (COCl)2, r.t.; (c) 
Et3N, HR2, r.t.; (d) C2H5Br or C3H7Br or 
C6H5CH2Br or PhCOCl; (e) R5Br, K2CO3, 

DMF; (f)PCC, CH2Cl2. 
All the target compounds were purified 

by a silica gel column with petroleum 
ether/ethyl acetate or petroleum ether/acetone 
as eluents. Their structures were characterized 
by means of mp, IR, MS, 1HNMR, 13CNMR 
and elemental analysis. 

 
3.2 Bioactivity 

Some of antitumor activities of 
compounds were evaluated in vitro using the 
MTT method against HeLa, BGC-823 and 
SKOV3 cell lines with UA as the positive 
control. The results are summarized in  

Table 1. 

 
 

Table 1. Inhibitory activity of ursolic acid and its derivatives on different cancer cell proliferation 

Comp. 
IC50(μmol·L-1)a 

HeLa SKOV3 BGC-823 

1 >10 >10 >10 
4 >100 >100 >100 
5 >10 >10 9.20± 
6 >100 >100 >100 
7 >100 >100 >100 
8 >10 >10 >10 
9 2.16±0.26 ntb >10 

10 >10 >10 >10 
11 >10 >10 9.7±1.01 

 12* >10 nt nt 
13 >10 >10 nt 
14 >10 >10 >10 
15 >10 >10 cell growth 
16 >10 >10 nt 
18 nt nt nt 
19 nt nt nt 
20 nt nt nt 
21 >10 >10 nt 

VP-16c 2.37±0.99 5.62±2.11 5.01±2.85 
a The agent concentration that inhibited HeLa cells growth by 50%; 
b Not tested; 
c Etoposide. 
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Abstract: Tourism has many definitions that most of them are surveyed in economical aspect. Tourism is described 
as a social activity that includes human behavior, using resources, interaction with other people, economic and 
environment. Tourism industry is one of important phenomenon in three last millennium, in half past century with 
increasing growth has more influences in economical dynamism and growth and cultural interactions between 
countries. As, most of scientists know this century as tourism century. In last year’s, tourism is known as a industry 
without smoke and more income in universal business and also important element in improving and adjusting 
commerce balance and payment balance in most of countries. This industry is considered as a unique industry and 
has more fans. considerable growth in tourism in fifty last year, shows abundant importance of economical and 
social aspect of this phenomenon.so in this research, in addition to defining tourism basics and different definitions, 
we say symbols of this industry to recognizing different types and knowing existent capacities in this industry, use 
this without smoke industry optimally. Method of this research is library studies.  
[Mohammad Ebrahim Alinejad, Zahra Razaghi. Tourism and its history. Life Sci J 2012;9(4):42-46] (ISSN:1097-
8135). http://www.lifesciencesite.com. 7 
 
Keywords: Tourism, Development, Approach 
 
1. Introduction 

Travel from one place to another place is a 
problem that always is considered by people. 
Although tourism is affected by different agents such 
as security, facilities and different journey incentives. 
This phenomenon has been existed between people. 
Tourism theory results from differences in social 
structure and if there are two different things in 
where ever, undoubtedly understanding will be 
created for other kind. So, these attractions are 
incentives for journey and movement. If we want to 
know tourism role in economical and cultural 
development in country, we should have previous 
recognition from international tourism industry and 
methods. These recognitions are generalized to some 
extent and are accepted by most of people. Although 
theorists such as “john lee” changed some of these 
viewpoints (Law, C. M. 1992). 
1.1. Tourism definition: 

Tourism is introduced for the first time in 
1811 Gregorian year in English magazine (sporting 
magazine). tourism consists of two parts : “ tour “ 
word means circulating, journey, travel and trip and 
suffix “ ism” that points to literal, religious and 
philosophical thought or institution. So, tourism 
means an institution that it’s thinking base rely on 
travel and journey. In Webster dictionary, tourism is 
a travel that is done to a destination and then return to 
his / her residential place. (Mowforth, M. and Munt, 
I. (2003). in Longman dictionary, tourism means 
recreation and journey for entertainment. In larros 
dictionary, tourism means journey for recreation 
(pleasure or satisfaction). Greece stem of this word is 

“tour nest “. That has been entered from Greece to 
Spain, then to France and then entered to English. in 
fourteenth Gregorian century, “ tour “ word means “ 
shift “ or “ service duration “, in fifteenth century 
means “ circulating movement “ and in seventeenth 
century means “ take a trip to around “ and was used 
as “ tourist “ and “ tourism” in nineteenth and 
eighteenth century. Tourism not only in English and 
French languages, but also in most of live languages 
in world has similar conception with a little 
difference. in French language, tour in according to 
shift, means “ movement “, “ journey “ and “ 
circulation “. This circulation can be around world or 
around an axis. (Oppermann, M. and Chon, K. S. 
(1997)). This word has stem in Latin word (turns) 
that means circulating, going and coming between 
destination and starting point that has been entered 
from Greek to Spanish and French and at last has 
been entered to English. Also, tourism word and 
“tourism “and “tourist” expressions were used by 
nations society for the first time in 1937. in Persian 
words dictionary, tourism is defined as below : in 
different points of world, traveling and recognition, 
journey is done for recreation and amusement and a 
trip that traveler go to destination and then return to 
his or her residential place. In first definitions, has 
been emphasized on distance dimension and travelers 
are categorized according to their distance from their 
residential location. American tourism national 
commission (1973) in tourism definition inside of 
country considers fifty miles that consist of all of 
journeys except travel for working. (Pearce, D. G. 
(1979)). First writings about tourism concentrate on 
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historical dimensions of this phenomenon in tourism 
and journey encyclopedia. By passing times, usual 
and specialized definitions of tourism have been 
changed. (SETE (1993)). Although first definitions 
emphasize on tourism as an economical producer, 
last definitions cover complete and extended concept. 
Probably, new viewpoints are created because of 
human knowledge increase in tourism dimensions; 
because it has been proved that tourism is multi 
dimension and so complex phenomenon. (Poria 
Yaniv.et.al.2003). In 1993 march, United Nations 
statistics commission accepted presented definition 
by tourism world organization. According to this 
definition, tourism means: set of personal activities 
that travel to places out of their living and working 
place for recreation and amusement and doing other 
activities and don’t remain in that place more than 
one year. This definition considers tourism demand. 
Definitions that consider tourism presentation, 
concentrate on presented products and services. 
Although definitions related to demand dimension 
rely on tourist behavior and what they want and 
search (Harry G. Matthews. 1991). in other definition 
of tourism world organization, defined tourism as 
below : tourism is activities that a person do in trip 
and in a location out of his or her ordinary place in a 
condition that this travel isn’t more than one year and 
is done with recreation, rest, sport, visiting relatives 
and families, working, mission, participating in 
seminars and conferences, treatment, studying and 
research, religious activities, business or these kinds 
of activities. According to Murphy, one of well-
known definitions is a definition that presented by 
United Nations organization conference about travel 
and tourism in 1963 and then accepted by travel 
formal international syndicate that was the base for 
tourism world meeting. In other definition, tourism is 
a provisional movement to a location out of person’s 
living or working place. As travelers do some 
activities in that duration in destination and special 
facilities are provided for their needs. Holden 
describes tourism as social activity that consist of 
human behavior, using resources, interaction with 
other people, economic and environment. This 
definition can be known as conceptual development 
in using natural resources and interaction with 
environment. morgen rout relies on tourist consumer 
role in tourism definition and he believes tourism is a 
travel that people far from their living place 
provisionally to prepare their living, cultural and 
personal needs as cultural and economical services 
and goods consumer. (rezvani, 1374). In geographical 
dimension, tourism is spending holidays or 
recreations that need night absent in ordinary 
residential location. (skinner, 1999 ; 280) tourism in 
social dimension can convert world to worldwide 

village according to extensive cultural and 
economical communications. In addition to society’s 
national awareness, can provide suitable base about 
living style, beliefs and customs for linking and 
strengthening of people and their more correlation. 
According to social dimension, tourism definition is a 
common season between native habitants ordinary 
living and unusual tourism living. koltmann in his 
definition concentrates on distance dimension and 
economical aspects. he defines tourism a short-term 
trip that begin from one point and then return to that 
point and visit different places in travel duration 
according to special program and tourist spend more 
exchange costs (Michael, 1989). or in another effort, 
by considering experiment dimension and conscious 
selection and according to authority, tourism is 
provisional and mandatory travel that is shaped for 
using novel views and new experiments in partly 
long journey(according to distance dimension). Also, 
tourism is activities that are hold in attracting and 
lodger process between tourists, travel agencies, 
starting point countries, host government and local 
people. in sociology viewpoint, tourism (circulating, 
traveling, journeys, and tourism) is a ancient 
phenomenon and has more importance in new shapes 
and dimensions and in economical and social and 
improving cultures. This definition shows that tourist 
is a person that visits a country except his or her 
residential countries, in every reason despite working 
that is paid for it. A visitor is a tourist that resides in a 
night or a passenger does his visit in daytimes. But 
this definition has a defect and this defect is 
inattentive to internal tourists that have big volume of 
tourists. So, technical and correct definition is a 
definition that is presented by Britain tourism 
meeting: “tourism is a provisional and short term 
movement to places to out of locations that reside or 
work ordinary and consist of activities that do in their 
residential duration and also consist of every 
movement such as daily visits and journeys. the other 
definitions, tourism is translated and its Arabic 
meaning is journey and spending persons holidays in 
a place except permanent residential location for 
pleasuring. Journey in far pasts (or in underdeveloped 
countries) is considered as luxurious activity and is 
done with traditional methods by amateur people.  
In tourism definition, all of agents that affect tourism 
should be considered. These agents are: 

A) Tourist  
B) Services suppliers and goods that are needed 

for tourism.  
C) Government: governmental politics about 

tourism. 
D) Host society: dictionaries and incentives, 

tourism attractions.  
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According to different views and different definitions 
about tourism can find two viewpoints between these 
definitions and also, extract two dimensions, so 
tourism has two main economical and social 
dimensions. Its economical effects can be seen in 
national and international level in gaining exchange 
income, balancing income promotion, attracting 
funds and using it in healthy financing, creating jobs 
and using dull income and preventing from exchange 
exit. In new notion ism for tourism, two main 
thinking are created: first, a thinking that is called 
political and economical thinking. This thinking 
viewpoint relies on this hypothesis that tourism has 
close relations with historical and cultural 
backgrounds and economical dependencies and 
colonialism patterns. The other thinking corresponds 
to economical aspects of tourism. That is resulted 
from application processes. In this thinking emphasis 
is on economical importance of tourism industry for 
all of people and beneficiaries countries and 
efficiencies improving methods and minimizing its 
losses effects. This application viewpoint is 
optimistic and believes that most of economical 
problems can be solved by good management and 
suitable criterions. 
2.1. Political and economical approach: 

According to this approach, creating tourism 
industry is influenced by determined political and 
economical agents and the other aspects don’t have 
more importance. Among these cases can pointed to 
facilities varieties in destinations, different kinds of 
holidays or even tourist feeling about journey 
experience. Total political and economical analyses 
about tourism effects are with negative viewpoint. 
Despite of considerable economical benefits for poor 
countries cause poor stability and inequality. 
3.1. Application approach: 

An analyzed and extended method in 
tourism that approved in economical aspects, consist 
of tourism divided to main element or three stages: 
One stage is dynamic that consist of movement to 
destination and return from it. Second stage is static 
that consist of residential and third stage explain 
basic economical and physical and social and cultural 
effects on environment. These cases are surveyed by 
alister matison and jefry wall as a complex of related 
parts in tourism. although its economical values have 
feedback links in all of system and this shows that 
tourism is a system or in other words tourism consist 
of balanced or related that this interaction give 
totality to tourism subject and also give them 
hierarchy.  
4.1. Tourism history: 

People journeys in far pasts was done for 
obtaining food and prevent from danger and etc that 
they went to places with suitable conditions and 

weather that gradually business incentives and goods 
exchange were added to above reasons and by 
extending ancient kingdom territory, governmental 
formal trips were begun. In government duration, 
kingdom families in Egypt, journeys were done by 
recreation and business incentives. Tourism history in 
Europe corresponded to pilgrims trips in middle 
centuries. contebory great church pilgrims in England 
knew their trips as a religious trips and also knew it 
as a experiment in their weekend. pilgrims began 
activities that can see them today, such as : souvenirs 
from journeys, accounts in other countries banks (that 
in middle centuries lambards and Jacobs international 
networks were their founders) and also using 
different kinds of shipping (such as Santiago and 
compestella shrine pilgrims used England vine ships 
in middle centuries to transform vine to vigo port in 
Spain.) Also, pilgrims have important place in 
tourism industry. In sixteenth century in England, 
holding great tours was so prevalent. Eighteenth 
century was the gold era for great tours. Noblemen 
and gentlemen were sent to around Europe tours for 
achieving experiments. In west and especially among 
Muslims, pilgrimage tourism has important place and 
in the beginning of Islam, Muslims went to Hajj. 
Ancient Greece did great considerable activities for 
extending journeys and tourism. in that time, 
journeys were done through sea channels and people 
benefit from journeys and visiting ancient cities and 
ancient celebrations and Olympic matches, as in 170 
Gregorian year (guest director) book was issued that 
consisted of ten volumes. In roman kingdom, 
journeys and tourism domain had great extension. 
For example, Romans went to journeys for 
participating in sport or religious or visiting new and 
historical places in Egypt and Greece or for shopping, 
Egypt converted to a place for selling and buying and 
recreation place for gentlemen. Also, in ancient china 
and Japan, gentlemen and their guests had trips to 
good weather regions and other visual places for 
recreation in summer. In middle centuries era, 
(Gregorian fifth to fourteenth centuries) business and 
journeys were unimportant and albeit journeys were 
done by permissions from Christ church for 
pilgrimage. In the end of that era, journeys converted 
to an organized and dense phenomenon, as the great 
networks of charity organizations and high classes in 
society persuade this kind of journeys. These kinds of 
solely religious journeys found social and 
recreational identity and etc. in that time, in second 
half of Gregorian thirteenth century, marc polo wrote 
a book about his trip to Asia and this book is 
considered as the most important informational 
reference for west about living that time east living. 
in 1975 Gregorian year “serjan medvil  wrote  
journey  book about journey explanation to near and 
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far points of world and translated to several 
languages. First tourists (pilgrims caravan) that was 
social, was done in fifteenth century and someone 
were responsible for these organized social journeys 
by accepting complete services for Jerusalem 
pilgrimage. In renaissance era (fourteenth to 
seventeenth century), most of journeys was done with 
gaining knowledge and experiments. For the first 
time, journey permission was issued in first Elizabeth 
era (England princess) that had three years 
credibility. In that period, journey caravan were 
created with organized structure and was named 
“grand tour that tourists had journeys for achieving 
knowledge, new experiments and familiarity with 
different customs with those tours. As tomas fognet 
in 1778 Gregorian year issued trip director book 
(grand tour) and was considered as the most 
expensive book in its duration. In industrial 
revolution (1750 – 1850) social recreations was 
created. Deep social and economical changes in that 
era, cause social changes and changes in jobs and 
extending middle class in society. And this class had 
more situations for journey and recreation. Usually 
these journeys were done in weekends. In the end of 
nineteenth century workers had yearly holidays and 
spend their holidays near seas. In that era, some of 
eras that was especially for wealthy class recreations, 
were extended and new installments were created and 
prepared essential space for journeys and tourism for 
other classes. Our land Iran, with ancient and stable 
culture and consisted of different tribes and nations 
and different weathers and also having historical and 
cultural and natural attractions is ready for this 
activity.  
As before revolution dawn, in Iran, different cultures 
with unique characteristics were created.as west 
historians said, governors had lessons that should 
learn from them. These characteristics, converted 
Iran to one of attractions between world nations for 
internal and external tourist. Because of great 
historical and cultural and natural endowments, this 
country has been noted by alien tourists. According 
to historians such as gezanfono herodet, Greeks and 
Romans that had journeys for business and trips to 
Iran and had interactions and communications with 
Iranians. after Islam advent, famous tourist such as 
ebnehoghel, yaghot hamavi, moqadasi, ebne batote, 
abodalf, had journeys to Iran and wrote their different 
visits from Iran and other countries in famous books 
such as soratolarz, ahsanoltaghasim fe 
marefatealeghlim, majomlbadlan and etc. European 
tourist and non Muslims that had trips to Iran were 
benyamin todelay, marc polo, o driks, joseph 
barbaro, pitter dolavaleh, zan sharden, engilber 
tekempefer, taverneih, antonne sherly, madam div 
lofoa, henry rener dalmani, pier loti, ozen flanden, 

lorens kel hart, goerge and etal. new technology such 
as airplane lines, computers and satellite 
communications and etc cause living, working, 
games and recreations methods change in 
contemporary era. Because of different reasons 
technology progress causes journeys and tourism 
increase between different classes in society. Because 
of this phenomenon could increase promotion time 
and increase incomes, reinforce communications and 
present effective methods of transportations. As 
tourism and journeys are considered as one of great 
resources of income. It is accepted that tourism 
industry consists of extensive activities. Tourism 
consists of parts and subparts like transportations, 
attractions, reception and rest places, hand artifacts 
and other similar activities. These parts are main 
supporters of product and services for people and 
tourism groups that leave their homes for spending 
holidays and weekends. This phenomenon is 
considered as the biggest cultural and social and 
environmental activity that prepares international 
tourists familiarity background with different cultural 
experiments. tourism consist of activities that have 
effects in production, marketing and consuming 
sections and abundant products such as automobile 
rent, hotel, artifacts and etc. Today, new jobs are 
considered as the biggest result of tourism industry. 
New jobs candidates need new skills and educations. 
Providing education costs and tourist projects need 
approved budget.  
5.1. Different kinds of tourism: 
Tourism have different and extensive kinds and can 
divide according to different agents that we point to 
some ofthem, in below : 
Vans smith named six different tourism kinds as 
below: 
1. Ethnic tourism: These kinds of tourism is done 

for surveying native people living method. 
ethnic tourism purpose recognizing different 
ethnics and participating in their experiments.  

2. Artistic tourism: artistic tourism wants to 
recognize other nation’s arts and awareness of 
them.  

3. Historical tourism: this kind of tourism is called 
legacy tourism and visit museums and places 
and historical constructions and today, and 
allocated most part of tourism to itself.  

4. Nature- oriented tourism: this kind of tourism 
emphasize on natural and environmental 
attractions and going to beautiful nature and 
pleasuring from natural attractions. 

5. Recreational tourism : this kind of tourism rely 
on participating in sport activities, using hot 
mineral water streams, sun bath, and also 
resting in a quiet and beautiful place.  
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6. Working tourism: main purpose of this kind of 
tourism isn’t resting or recreational activities. 
But doing part of work and journey. 
Specification of this kind of tourism is 
participating in conferences, meetings or 
scientific, research and specialized seminars. 
Kinds of tourism are according to below: 

1. Recreational tourism  
2. Treatment tourism 
3. Cultural tourism 
4. Social tourism  
5. Sport tourism 
6. Religious and pilgrimage tourism 
7. Commercial and business tourism 
8. Political tourism 
The other kinds of tourism can be divided 

according to place: a) tourism according to 
destination: 1. Rural tourism 2. Urban tourism. 3. 
Tribe and ethnic tourism 4. Tourism in nature 5. 
Coastal and sea tourism 6. Mountain tourism 7. 
Space and air tourism 8. Environmental tourism 
(forest, mountain, desert, depth of sea, agricultural 
places, caves and etc) 9. Electronic tourism 10. War 
tourism. Similarity between all of tourisms is human 
agent that leave their main living place to create 
variety and progress in other place.  
2. Discussions  

Tourism progress and develop day by day 
and in every year, millions of people and tourism 
with different customs and preferences trip from one 
place to place in world and affect universal economic 
completely and cause to be an important resource for 
economic development and financial balance in one 
hand and by creating different jobs and improving 
income level of different classes of social life, affect 
tourist countries on the other hand. Economical, 
social, cultural and ecologic influences and creating 
different jobs is the most important income of 
tourism extension in world. In a realistic viewpoint, 
its role in development and growth of a country is 
considerable and have undeniable role in improving 
living level quality and affect their economic and 
culture. Tourism results are so complex and 
sometimes inconsistent and symbolize in different 
dimensions unexpectedly. So, different dimensions 
identity and aspects should be analyzed. Although we 

can’t deny positive aspects of tourism industry, it 
may be a tool for economical, human growth, peace 
promotion and international responsiveness between 
different ethnics.  
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Abstract: The study was carried out in Benue State of Nigeria by the use of questionnaires administered to 200 
women farmers in HIV prevalent and non prevalent areas. Frequencies and percentages were used to explain 
descriptive data while t-test was used to analyse the inferential statistics. The awareness and knowledge of HIV 
among women farmers was average, and there was no behavioural change towards sex as almost all respondents shy 
away from the use of condoms. There is significant difference in farm size in the prevalent areas (t = 2.982 P < 0.05) 
as compared to non prevalent areas. The non-prevalent areas had a higher mean score than the prevalent areas. The 
results obtained from the study showed that there was a general decrease of agricultural productivity in HIV 
prevalent areas than non-prevalent areas. In conclusion, the two study areas, which represent the prevalent and non-
prevalent areas, HIV was established to be high in both transmission and prevalence. Over 70% of the respondents 
are sexually active, the study indicates that the rate of promiscuity is high and among the respondents as unmarried 
residents has had at least 3 sexual partners. The knowledge and use of condoms is low. Only 7% and 6% of 
respondents in non-prevalent and prevalent areas have used condoms. The epidemic has severely affected and 
worsens the economic situation within the respondents, and has therefore placed demands on women who are both 
agricultural workers and caretakers. 
[Oladele O.I. HIV/AIDS, Women Farmers, and Livelihood Activities: A Comparative Analysis of Productivity 
in Prevalent And Non-Prevalent Areas of Benue State, Nigeria. Life Sci J 2012;9(4):47-50] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 8 
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Introduction 

Agriculture is the largest sector in most African 
economies of which women are active participants. 
With the tripartite burden of child bearing, domestic 
chores and agricultural activities, women are 
sandwiched between several constraints in the 
production process, this include official 
underestimation of female agricultural labour, lack of 
inputs, lack of mobility and time, lack of healthy and 
living conditions, lack of health education and access 
to affordable health care facilities. Benue state, a state 
generally acclaimed by observers as Nigeria’s ‘Food 
Basket’, is involved in the production of crops such 
as Yams, Cassava, Soya beans, Maize, Rice, Millet 
and Groundnut; livestock and fisheries. NAERLS and 
PCU (2001) estimate the land area (’000ha) devoted 
to yam to be (224.05), Rice (135.86), Soybean 
(82.00), Cowpea (26.40), Sorghum (110.9), while 
production estimates (’000 metric tonnes) for yam is 
(2789.4), Cassava (3554.35), Soybean (159.90), 
Maize (135.16), Rice (271.71), Millet (64.37) and 
G/nut (343.68) respectively. 

Agricultural commodity prices (N/kg) for yam 
tuber (58.34), Maize (57.61), Rice (63.78), Soybean 
(51.43), Groundnut (56.67), Fish (277.5). The state 
will soon lose the name ‘Food Basket ‘because of the 
presence of HIV/AIDS, which is spreading fast in the 
state and affecting farmer’s productivity. According 
to FMH (2001), Benue state has the highest HIV 
prevalence rate in the Country (13.5%). Women are 

agricultural workers, and account for a large portion 
of agricultural production in the state. They are 
actively involved in agriculture activities such as 
planting, weeding, harvesting and processing. The 
scourge of HIV/ AIDS is threatening this farming 
activity, which is very rampant in this part of the 
country. HIV/AIDS will have adverse effects on 
agriculture, including loss of labour supply and 
remittance income. The loss of farm workers at the 
crucial periods of planting and harvesting can 
significantly reduce the size of harvests. Individuals 
and their families feel the economic effects of 
HIV/AIDS first. The household impacts begin as 
soon as a member of the house starts to suffer from 
HIV related illnesses. Ayoola (1992) states the 
problem in this way: The decline in population has 
resulted in loss of labour force affecting especially 
agricultural based economies in areas of crops and 
livestock production. This illness also result in family 
members of the sick spending more time taking care 
of the sick which could have been spent in other more 
production activities. The finances of such families 
are also hard-hit, resulting not only from reduced 
productivity but also from money spent on medical 
bills taking care of the sick, which could have been 
re-invested into agricultural income generating 
activities. While it is logical that effect of HIV is 
negative on farmer productivity, there is paucity of 
empirical data. Hence, it would be important that this 
study proffer answers to the questions of 
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productivity, knowledge, perception of risks, 
preventive behavioural pattern, on HIV/AIDS by 
women farmers in the study areas. General objective 
of this study is to compare women farmers’ 
productivity in HIV prevalent and non-prevalent 
areas of Benue state.  
Materials and Methods 

The study area is Benue state of Nigeria, which 
was created in 1976. The population of the state 
according to 1991 census is 2, 753, and 077 people: 
and it is located on longitudes 7.56 degree and 10.00 
degree East and latitude 6.37 degree and 8.11 degree 
North. It is bounded in the North and West by 
Nassarawa and Taraba states respectively. In the East 
and South East by Kogi and Enugu states, and in the 
South by Ebonyi and cross River States. The mean 
annual rainfall is 2000 mm with its peaks during the 
months of June and September. There are two major 
tribes namely Idoma and Tiv. The people are 
predominantly farmers and are engaged in the 
production of crops such as Yams, rice, soybeans, 
maize, cassava pepper and millet. They are also 
engaged in livestock production such as sheep, goats 
and poultry. FMH (2001) report showed that Benue 
state has the highest HIV prevalence in the country. 
The target population of the study is all women 
farmers in Benue state. 

Benue state of Nigeria was chosen for this 
study because of the prevalence of HIV in the State. 
The state was divided into prevalent and non-
prevalent areas. Based on FMH (2001), the prevalent 
areas are Gboko, Otukpo and I high while the non-
prevalent areas are Oju, Aliade and Apa. The 
prevalent area has 75 villages with Gboko having 25 
villages, Otukpo 30 and Ihugh 20 respectively. For 
the prevalent areas, three villages were selected 
randomly from Gboko, Otukpo and 2 from Ihugh to 
give eight villages. The non-prevalent areas have 35 
villages in Apa, 15 in Aliade and 20 in Oju to give 70 
villages. Two villages from Oju, two from Aliade and 
four from Apa were randomly selected to give eight 
villages. Ten Percent of women from the selected 
villages of prevalent and non-prevalent areas were 
selected and interviewed. The instruments for 
collecting data for the study were questionnaires. 
They were highly structured to make responding to 
the questions less cumbersome for both interviewers 
and the respondents. Two hundred respondents were 
interviewed. The researcher drew up interview 
schedules and four field’s enumerators who were 
trained in interview techniques; and had to translate 
questions into the local languages administered them. 
Data from the respondents were subjected to both 
descriptive statistics such as frequencies and 
percentages were used to describe variables and their 

occurrence in the population for data organization 
and presentation.  
Results and Discussion 

The result on the demographic 
characteristics of women studied shows that majority 
are below thirty years (44% from non-prevalent areas 
and 41% from prevalent areas); married (64% in non-
prevalent and 32% in prevalent areas). In addition, 
majority are Christians (96% in non-prevalent areas 
and 98% in prevalent areas) cultivate farmlands that 
are between 1-5 plots (58% for both non-prevalent 
and prevalent areas) and without formal education 
(59% in non-prevalent area 50% in prevalent areas). 

Majority of women farmers (97% in non-
prevalent areas and 93% of respondents in prevalent 
areas) have heard about diseases that can be 
transmitted through sexual intercourse. A level of 
some awareness has been created on AIDS. This is 
probably due to the facts that AIDs is one of the most 
discussed issues today. The radio is still the most 
effective means of communicating messages on 
HIV/AIDS. Majority of respondents (97%) in the non 
prevalent areas admitted to have heard about AIDS 
campaign through the radio, 3% did not respond; 
while in the prevalent areas, 88% said their 
awareness was through the radio, 2% did not 
respond. This high awareness is because several 
farmers own the transistor radio. Among the 
respondents, 3% in the non prevalent areas have 
heard about AIDS through television, 97% have not 
heard through the television while in prevalent areas 
18% respondents have heard through television and 
82% admitted not to have heard about AIDs on 
television. The large proportion who has not heard 
through T.V may be because most rural areas are 
without electricity. 

Only few respondents (3%) in the non-
prevalent areas agreed to have heard about AIDs 
from health worker, as much as 97% did not while 
12% of respondents in the prevalent areas admitted to 
have heard about it through health workers, only 88% 
did not. Most respondents did not hear from health 
workers because they did not associate with 
community health centers because of lack of drugs 
and qualified staff. While more than half (85%) of 
respondents in non-prevalent areas did not respond, 
only 15% heard about AIDS through school/teachers. 
In the prevalent areas, 83% did not respond, 17% 
heard about AIDs through school. The little 
awareness is because school enrollment is very low, 
particularly among girls who receive limited 
education. While 59% of respondents in the non-
prevalent areas did not respond, 57 percent of 
respondents in prevalent areas did not respond. The 
number of respondents who first heard about AIDS 
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through friends/relatives was 41% in non-prevalent 
areas, while it was 43% in the prevalent areas. 

Very few women farmers heard about AIDS 
in the church as most of them could have heard from 
other sources before. Those who heard about AIDS in 
the church could probably be during funeral church 
services for victims; this accounts for 9% in the non-
prevalent areas and 19% in the prevalent areas. 
Ninety one percent of respondents in the non-
prevalent areas did not respond. Likewise, 81% in the 
prevalent areas did not respond. Very few 
respondents have heard about AIDS in their work 
place. This accounts for 17% of respondents in the 
non-prevalent areas and 10% in prevalent areas.  
The result on mode of transmission of HIV/AIDs 
among the respondents shows that almost all the 
respondents (91%) in the non-prevalent areas agreed 
that AIDS can be contacted through sexual 
intercourse, 9% did not respond. In the prevalent 
areas, 88% of respondents admitted that AIDs could 
be contacted through sexual intercourse, only 12% 
did not respond. Half (51%) of respondents in the 
non prevalent areas have never used condoms during 
sexual intercourse, 6% have used condoms, 43% did 
not respond while in the prevalent areas, as high as 
80% of respondents have never used condoms, 5% 
have used condoms, 25% did not respond. Most of 
the respondents are not using condoms not because of 
the traditional belief that women should produce as 
many children as possible, but these rural women 
have not seen condoms before. There should be 
enlightenment campaign about the importance of 
condoms; Drama play such as “Condom Masquerade 
Dance” to raise and sustain their awareness to adopt 
condom usage for safer sex (SWAAN 1999). Blood 
transfusion is considered the source of HIV risk for a 
sizeable proportion of rural dwellers. About 34% of 
respondents in the non-prevalent areas perceived that 
AIDs could be transmitted through blood transfusion, 
66% of respondents did not respond. On the other 
hand, 32% of respondents in the prevalent areas 
agreed that it could be transmitted through blood 
transfusion, 68% did not respond. Thirty three 
percent of respondents in non-prevalent areas 
perceived that AIDS could be contacted by injection 
syringes by not using sterilized needles. In addition, 
67% did not respond while in the prevalent areas, 
40% perceived that the virus could be contacted 
through needles, 60% not respond. Breast-feeding by 
HIV infected mothers’ carries a significant risk of 
transmission. According to PPBA (2001), many 
children are infected parentally, that is they receive 
the infection from their mothers during pregnancy, at 
the time of birth or through breast-feeding. 
Respondents were asked if AIDs could be transmitted 
from mother to child. Ninety five percent of 

respondents in the non-prevalent areas did not agree 
that AIDS could be transmitted from mother to child; 
5% admitted that AIDs could be transmitted from 
mother to child. In the prevalent areas, 97% of 
respondents did not believe that a child through the 
mother could contact AIDS; only 3% admitted it 
could be transmitted from mother to child. Sharp 
objects used for circumcision can cause the spread of 
HIV/AIDs if not properly sterilized. In the non-
prevalent areas 6% of respondents perceived that 
AIDs could be contacted by circumcision; while in 
the prevalent areas only 10% agreed that AIDS could 
be contacted through circumcision. The sources who 
agreed with this transmission method are the few 
educated farmers. In the non-prevalent areas, 94& of 
respondents did not respond, also, 90% of 
respondents in the prevalent areas did not respond. 

Women farmers who have heard of AIDS 
were asked of their personal risk of contacting 
HIV/AIDS. They were asked to classify their risk as 
small or great. The data revealed that 75% of 
respondents in the non-prevalent areas said their 
chance of contacting AIDS is small, whereas, in the 
prevalent areas, 80% of respondents said their chance 
of getting HIV is small. On the other hand, while 6% 
of respondents in non-prevalent areas think their 
chance of getting AIDS is great; likewise, 12% of 
respondents in prevalent areas also think their chance 
of contacting AIDS is great or high. The reasons 
given by respondents for their perception of high risk 
of contacting AIDS shows that most of the 
respondents (60%) in non-prevalent areas believe 
they are at great risk because they do not use 
condoms, while in the prevalent areas; the number 
was as high as 65%. In the non-prevalent areas, 25% 
of respondents believe they are at great risk because 
their spouse has other sex partners. The same number 
of respondents reported prostitutes as the source of 
their risk because their partners frequent prostitutes. 
In the prevalent areas, the proportion was 30%. 
Respondents said they were at great risk because of 
using unsterilized needles for injection, these 
accounted for 9% in the non-prevalent areas while it 
was 3% in the prevalent areas. Respondents who 
agreed that they are at great risk because of untreated 
blood in the non-prevalent areas were 6% while it 
was 2% in the prevalent areas. NDHS (1999) stated 
that blood transfusion and injections are considered 
the source of HIV risk for sizeable proportion of 
women and men in Nigeria. 

Respondents who said their chances of 
contacting AIDS was small, were asked the reasons 
why they felt so. About 65 percent of respondents in 
non-prevalent areas said their risk of contacting the 
virus was small because they keep only one sex 
partner. While in the prevalent areas, the proportion 
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was 67%. About 15% of respondents in the non-
prevalent areas stopped sex while in the prevalent 
were 5%. Seven percent of respondents used 
condoms in the non-prevalent areas while it was 6% 
in the prevalent areas. 
Behavioural Change 

Respondents who have heard of HIV/AIDS 
were asked whether they have changed their sexual 
behaviour since they heard about the disease. About 
43% of respondents in the non-prevalent areas have 
not changed their sexual behaviour since hearing 
about AIDS while 66% of respondents in prevalent 
areas also have not changed their sexual behaviour. 
Though some of them wished they could change their 
sexual behaviour since they believed their greatest 
risk of becoming infected with HIV comes from their 
spouses, but could not because they are powerless in 
such matters. This agrees with Piot (2002) that 
gender inequalities make the impact of HIV fall 
harder on women because they lack complete control 
over their lives as they were taught to be obedient to 
men. Fifteen percent of respondents in non-prevalent 
areas stopped sex, while 5% of respondents in 
prevalent tare as also stopped sex. Seven percent of 
respondents began using condoms in the non-
prevalent areas while in the prevalent areas the 
proportion was 6%. Maintaining one sex partner, 
13% of respondents in non-prevalent areas 
maintained single partners; it was 12% in the 
prevalent areas. Seven percent of respondents ensure 
safe injection and blood transfusion in the non-
prevalent areas while it was 6% in the prevalent 
areas. 

Condoms are a warranty but not a total 
guarantee. Knowledge about condoms is unpopular 
among respondents. Eighty-seven percent of 
respondents in the non-prevalent areas have never 
used condoms; while 84% of respondents in 
prevalent areas have never used condoms too. Seven 
percent of respondents in non-prevalent areas have 
used condoms to prevent AIDS; while in the 
prevalent areas, 6% have used condoms too. 6 
percent and 10% of respondents in both non-
prevalent and prevalent areas did not respond to the 
question. Seventy-five percent of respondents in non-
prevalent areas did not receive money, gifts or 
favours in return for sex during the previous year. In 
the prevalent areas, it was 86%. Majority of 
respondents in this category are the married women. 
About 25 percent of respondents in the non-prevalent 
areas have received money or favours for sex; while 
in the prevalent areas, it accounted for 14% of 
respondents. Prominent among those who have 
received money and gifts for sex were unmarried and 
formerly married women. Significant difference in 
farm size was found between non-prevalent and 

prevalent areas. (t=2.982, P < 0.05). The mean score 
(6.1100) of respondents in the non-prevalent areas is 
higher than the mean score (4.5950) of respondents in 
the prevalent areas. Conversely, there was no 
significant difference between the amounts realized 
from farm produce in the non-prevalent and prevalent 
areas respectively. (t =1.24, P > 0.05). The mean 
score of amount realized in the non-prevalent areas is 
(103551.1) higher than the mean score (89735.0) of 
the prevalent areas. The study has clearly shown that 
farming as an enterprise was dominated by women 
aged 30 - 50 years with low literacy level, who are 
engaged in other income generating activities. 
Awareness and knowledge of HIV/AIDS among 
women farmers were average, and radio was cited as 
the major source of information; but no respondent 
admitted suffering from HIV/AIDS. There was a 
decline in agricultural productivity in the prevalent 
areas identified. Most respondents have not changed 
their sexual behaviour since hearing about AIDS. 
There is therefore the need to direct the campaign on 
HIV/AIDS 
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Abstract: Today, fish farming and breeding is considered as one of the most significant sources of protein supply in 
the world so that we can observe the remarkable improvements in this field. Artificial methods of fish breeding 
began in China and dates back to 3000 years ago. However, though the precedence of breeding fish in a pool is long, 
the artificial reproduction is a new experience. The first step in artificial fertilization was taken by a German 
scientist named Ludwick Jacobi. Despite the long experience of fish farming in the world, in Iran, it has been started 
in 1972 by reproducing Acipenseridae and in 1959 by reproducing rainbow trout. Industrial and economical growth 
as well as the need for supplying food for the growing population and the higher quality of fish protein compared to 
that of other kinds of meat has caused an increasing interest in the fish and fishing in the seas and water resources 
and has made it an important source of attracting foreign currency. Iran should also take the same actions 
considering the current policies. Therefore, reproduction of cold water fish should be taken into consideration as one 
of the most significant issues in this regard and all kinds of facilities should be provided for its optimal 
application[3].  There is a high potential in national waters of Iran in this regard few of which are currently being 
used. One reason for this is the lack of technical knowledge and required experience in fish farms management. 
Most farmers who engage in this occupation have suffered losses or have not used the available facilities properly 
due to the lack of sufficient technical and scientific knowledge. Regarding the above-mentioned issues, this study 
aims to signify the effective factors in the production of cold water fish farms and prioritize them based on decision 
making methods of AHP[4]. 
[Seyed Mohammad Shahroudi. Prioritizing the Factors Affecting the Management of Cold Water Fish Farming 
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Statement of the Problem: 

Cold water fish farms have highly been operated 
and their production in the unit of area is remarkably 
higher than that of comparable farms in Iran. This 
indicates that the destination is not known to the 
managers of such farms. In other words, strategic 
purposes, ideals and, in some cases, operational 
purposes have been defined and considered. 
Currently, the organizations established for 
reproducing cold water fish do not know where to go. 
In case the managers of these farms know the factors 
effective in the operation of their farms and consider 
their preference and priority in their planning, they 
would have a much better function[5]. 

Factors which are considered effective in 
management of cold water fish farms are, on one 
hand, social, cultural, legal, technological, 
competitive, economical events and trends which can 
bring profit or loss for the farms in the future. On the 
other hand, management, marketing, operational 
activities are also among the factors affecting the 
management of fish farms. 

These factors are generally borrowed from the 
studies carried out by others and the content of books 
and scientific articles but the question remains 
whether the same factors are effective in the farms of 

Qazvin Province or not. These factors are of different 
degrees of significance, hence this study signifies the 
general as well as particular factors which affect the 
cold water fish farm management in the Province of 
Qazvin through asking questions from the experts in 
fishery organization, professionals and farm owners 
of the province and then prioritizes them based on 
Analytical Hypothetic Process. Prioritizing the 
factors affecting the management of cold water fish 
farm management means considering the preference 
of one over another in the process of the operation, 
application of which brings about a better economical 
result. This issue results in gaining higher profits in 
return to the expenditure spent. 
Significance of the Study 

This study is significant and essential in 
several aspects. Some of these issues are explained 
below: 
Allocation of Limited Resources 

The global population has currently reached 
above 5 billion and considering the annual production 
of 4 billions of tons of food, the annual per capita 
portion would be 8 tons which means less than 2.2 
kilograms a day and this would be possible only 
when a fair distribution is practiced worldwide 
which, of course, is not. 98% of the food is prepared 
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through agriculture and the remaining 2% from water 
resources. Farming lands are limited and include 3 to 
5% of the earth; while 71% water-covered part of the 
earth is not properly used. Considering the existing 
limitations and the impossibility of the improvement 
of agricultural lands, man should think of supplying 
the food from water resources. One way, is to 
reproduce the fish and this needs a desirable 
appropriate management all over the world[6]. 
National Policymakers 

Concerning the frequent recommendations 
of the physicians to consume fish frequently, the 
policy makers have set the expansion of fish 
production of different species at a national level and 
have issued various kinds of certificates and licenses 
in this regard. Gaining knowledge about the factors 
affecting the management of such farms helps the 
policymakers to plan much more appropriate and 
accurate plans so that the production would conform 
to the needs of society and this be done on time. 
Fishery Organization of the Province 

It is necessary for the Fishery organization 
of the province to know based on what parameters to 
evaluate the function of the farms and with what 
degree of significance to consider which factors as 
more determining. This research can help this 
organization in some respects. 
Farm Owners of the Province 

It is important for the farm owners of the 
province to know which factor is preferred in the 
management of the farms and results in a better 
functioning. Rather than the instances mentioned 
above, the following issues should also be taken into 
consideration in discussing the significance of the 
study. 
Purposes of the Study 

The main purpose of this study is to 
determine the priority of the effective factors in the 
management of cold water fish farms of the Province 
of Qazvin. This would be carried out through the 
following steps: 
 Determining the primary factors; 
 Determining the secondary factors; 
 Prioritizing through Analytical Hierarchy 
Process (AHP)[6]. 

Other than the main purpose of the study 
which is to be achieved through this study there are 
other secondary purposes which result from this 
study. These purposes include: 
- Scholarly Purposes: the result of this study 
can promote the knowledge of national and 
provincial policymakers as well as the farm owners; 
these results can also be applied in the next studies. 
- Applicable Purposes: the results of this 
study can be used in the following cases: 

1. Future programs and plans at a national level by 
the Ministry of Construction Crusade and 
Fishery Management Organization; 

2. Future provincial plans for the development of 
fish farms; 

3. (By the farm owners) for the improvement of the 
products. 

Research Questions: 
This study deals with two questions: 
Q1: What are the effective factors in the management 
of cold water fish farms in the Province of Qazvin? 
Q2: Which level of preference can be given to 
different effective factors in the management of cold 
water fish farms of Qazvin Province? 
Operational Definition of Key Terms: 

Several terms have been applied in this 
study every one of which is defined in this section. 
The definitions of the key terms of the next chapters 
are provided in this section to have coherence in the 
definitions provided. 
- Aquatic species farming: includes the 
farming of the living beings such as the fish, oyster, 
crustacean, and aquatic plants[7].  
- Farming: is interfering in the process of 
reproduction and breeding of the aquatic species with 
the purpose of promoting the production including 
reservation, nutrition, protection against the hunters, 
etc. Every cold water fish farm consists of several 
pools, related installations and administrative 
establishments. 
- Farm Management: if management is 
considered as the ability to utilize the resources in the 
best and the most profitable manner, then it can be 
specifically described about the farms. The farm 
management plans to help the activity of farming 
through its appropriate decisions for the purpose of 
maximizing the revenues according to the purposes 
of administer or the family (farm owners). 
- Farming Plan: includes drafting the method 
or the structure of the organization and using the 
available resources for the considered farm. Taking 
action without having a plan means the decision 
makingin an accidental, haphazard manner. 
- The factors of production are the four main 
factors including: land, labor, capital, management. 
- Marketing of the products of aquatic species 
farming includes the result of the function of all acts 
of production and service of aquatic species farming 
from the beginning point to the delivery of the 
product to the consumer[8]. 
Statistical Community 

The statistical community includes all 
individuals and objects, etc. which share at least one 
guild. The statistical community can be either limited 
or unlimited. With regard to the title of the study, it is 
evident that the researcher seeks to explore the 
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effective factors in the management of cold water 
fish farms in Qazvin Province based on the opinions 
of the experts. The experts of the statistical 
community include a limited community as follows: 
- The owners of cold water fish farms of 
Qazvin Province who, considering the requirements 
of receiving the license for establishing a fish farm 
can possess the qualifications required in this study to 
call them experts. 
- Specialists of the Fishery Organization of 
Qazvin Province who are qualified as specialized 
individuals in the area of issuing license, 
establishment, breeding and function of the fish farm.  
The individuals who are qualified based on these two 
clauses include 32 individuals whose judgments as 
technicians of the province in the scope of the study 
have been applied. 
The qualifications of these individuals regarding 
individual specifications are as follows: 
1. 22 , i.e. 68.75%, of the experts were among the 

specialists of the Fishery Organization of the 
province and 10 or 31.25% of them were among 
the managers or the experts of cold water fish 
farms of the province. 

2. Among the experts, 21 or 65.62% had a bachelor 
degree, 10 or 31.25% had a master degree and 
just one individual with the portion of 3.125% 
had a PhD degree. It should be added that the 
experts of the farms all had a bachelor degree 
and higher degrees belonged to the specialists 
from the Fishery Organization. 

3. 15 persons, i.e. 48.87% of the experts, had 5-10 
year record of service and 17, i.e. 53.125%, had 
served more than 10 years in the area of fish 
farms or Fishery Organization. 

4. All experts are male. 
Statistical Sample: 

Regarding the fact that AHP method[9] has 
been used in this study and the judgments of the 
experts are significant, this study sets to use the 
judgments of the experts of the statistical community 
instead of sampling, and related questionnaires have 
been completed by all experts. In other words, in this 
study instead of sampling, a census is used. 
Domain of Study: 
Spatial Domain of the study 

This study has been performed within the 
boundaries of Qazvin Province including all fish 
farms and fishery management of the province. The 
Province of Qazvin with the climatic conditions 
mentioned before is on of the regions which are 
suitable for developing the farming of fish in Iran and 
has the privilege of easy access ways and other 
features which make it a suitable place for fish 
farming. 
Temporal Domain of the Study 

This study has been carried out within the 
years 2004-2005. All the activities of data collection 
and related analyses have been completed within 15 
months. 
Subject Domain of the Study 

The subject of the study is to define and 
prioritize the effective elements in managing cold 
water fish farms in the province of Qazvin using 
AHP based on the judgments of the experts in the 
province. 
Design of the Study: 

Regarding the scientific classification of the 
studies, this study is of applied type. In definition, an 
applied research seeks to achieve a scientific 
destination and focuses on the prosperity and welfare 
of the public and the desirability of the activity. The 
findings of applied studies are to a high degree time- 
and space- dependent. 

The method used in this study is a survey 
method. A survey includes the observation of the 
phenomena with the purpose of giving meaning to 
several aspects of the data collected. Surveys include 
two phases: 
Close and careful observation of the parameters that 
are to be investigated in the society; 
Collecting data and giving meaning to what has been 
observed. 

In other words, a survey is a research process 
that is implemented to collect data on the subjects 
such as what a group of people know, what they 
think, or what they do. A survey has 3 objectives: 
1. Description – discovering the existing realities or 

what exists. 
2. Explanation – using terms in order to convey 

your purpose to the others. 
3. Discovering – investigation. 

Relying on the definition of a survey, this study 
has first considered the numerous effective factors in 
the management of cold water fish farming in order 
to describe the present situation. When the factors 
were explored through field study or judgment of the 
experts, the analysis and prioritization was performed 
using an AHP method [9]. Therefore the research 
method in this study can be defined as a survey with 
a descriptive-analytical purpose. Since the 
exploration of the factors is of little effect, 
exploration can not be directly described as a 
purpose. 

Concerning the direct definitions given about 
descriptive, analytic, and explorative research in the 
literature on research methodology, the present study 
can be described as a descriptive-analytic research. 
Instrumentations 

The instrumentations used in this study for 
collecting data were 4 questionnaires used in 
Analytical Hierarchy Process: 
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1. First questionnaire – this questionnaire includes 
one question in which the experts have been 
asked to present up to 10 major factors effective 
in the management of fish farms without giving 
them any priority. 

2. Second questionnaire – the major effective 
factors were extracted from the first 
questionnaire and after assigning the factors 
which had the highest frequency in the 
judgments given by the experts, these factors 
were included in the second questionnaire and 
presented to the experts. In this questionnaire, 
the experts were asked to exclude from the 
provided list those factors they assumed as 
irrelevant and add to the list those factors they 
assumed the list lacks while they can be 
considered as effective factors. This 
questionnaire contained two questions. 

3. Third questionnaire – after the extraction of the 
main effective factors from the questionnaire, in 
this questionnaire the experts were asked to 
present the secondary factors or parameters for 
each main factor, the experts had to present one 
parameter or more. 

4. Fourth questionnaire – the next step was to draw 
a hierarchical tree for the problem based on the 
data collected from the third questionnaire. In the 
fourth questionnaire, the experts were asked to 
compare each factor or parameter with a higher 
factor as a pair. In every comparison made, the 
expert specified the preference they made 
between two parameters or factors. 

Variables of the Study 
The variables of the study are as follows: 

dependent variable, the management of cold water 
fish farms is the dependent variable; and independent 
variable, the factors effective in the management of 
cold water fish farms or the parameters of 
prioritization of the model . 

The study mainly deals with qualitative 
variables; hence, in order to record them, we can take 
advantages of non-numerical methods and then 
convert them based on Saaty’s scale. The scale used 
in this study is a rank-based or ordered scale of AHP 
model. 
Validity and Reliability 

Before using the instrument, its validity and the 
reliability should be established scientifically. The 
instrument is valid if it measures the quality it has 
been designed to measure. It is reliable if it measures 
consistently. 

In order to explain the validity of the 
questionnaires, considering the following two issues 
would be sufficient: 
 AHP questionnaires, in many works, have been 
used as a way of obtaining a hierarchical tree and are 

nearly accepted as the standard of this method by all 
researches of this field of study. 
 These four questionnaires have been 
distributed only when they have been approved by 
some faculty members and their validity has been 
declared. 

For the approval of the reliability of the 
questionnaires, the consistency of the components 
has been checked. In AHP, a consistency test has 
been systematically performed between the answers 
through the application of software; if the consistency 
rate of each table of pair comparisons is more than 
0.1, it would be said that there is no consistency in 
the judgments and the comparisons should be 
repeated. Therefore, after each conclusion, the 
consistency rate is calculated by the software and 
presented below each result. 
AHP Model of Research 

Analytical Hierarchy Process (AHP) was first 
introduced and used by Professor Thomas Al Saaty 
(the Professor of Pitsburc University), and the first 
book on this issue was published by him in 1980.  
AHP is a method of decision making. It is used when 
the decision is to be made among several options or 
several qualitative and quantitative factors. Just as we 
can differentiate physical relations and measure them 
– for example meter for length and second for time –
so abstract relations can be differentiated.  Feelings 
and perceptions permit us to develop the relation 
between the elements of a problem and determine 
which element has the most influence on the desired 
solution[10]. 

In dealing with real and tangible subjects, such 
as repairing a car, the degree of the effect of a 
variable is understood through our faculties, for 
example hearing the voice of the defective function 
of the engine or seeing the leakage, etc. 

The process of measuring the effect of the 
priorities is performed to solve the problems. 
Therefore, in order to determine the degree of the 
effect from various components of a system, some 
measurements should be exercised based on a 
criterion with its units such as gram, second, meter 
and dollar. However, these criteria limit the nature of 
the ideas that we can examine. 

Social, political and other qualitative factors can 
not be evaluated in a rational and acceptable way in 
terms of physical measurement. (However, in dealing 
with such issues there is a method that enables us to 
measure intangible qualities as well.) 

AHP or Analytical Hierarchy Process is an 
analytic approach that enables us to measure 
intangible and impalpable characteristics as well and 
overcome the problems of decision making. 
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AHP is a demonstrable and comprehensible 
method without the complexities of other methods of 
decision making. 

AHP is a method which relies on the 
mathematic(6) knowledge which generally includes 
all the thoughts related to a problem. This method is 
constructed upon the experiences of the user and is 
completed and supported by the explanation and 
interpretation of the judgments so that finally a 
proper understanding and a comprehensive 
perspective to the problem would be achieved. 

In AHP, after the definition of the significant and 
essential factors, the attempt is made to create a 
rational balance among various effective criteria and 
their influence on each other be understood before 
the final decision and through pair comparison. 

In this paper attempt is made to present the 
components of AHP and the way of its application in 
a quite simplistic manner[10]. 
The Advantages of AHP 
- Being simple and applicable; 
- Compiling and systematizing the very 
mental process of decision making and as a result, 
facilitating a proper and accurate judgment; 
- Flexibility with regard to different problems 
and in various grounds; 
- Creating appropriate environment and 
conditions for the improvement of the definitions and 
supervision through discussion in a decision making 
group (combining, analysis and adjusting the 
contradictions among them); 
- The possibility of analyzing the sensitivity 
of the results and examination with low costs; 
- Doing the numerical calculations and 
specifying the priority of the options and alternatives 
based on numerical values (a method for measuring 
qualitative values in the form of figures); 

- The access of the manager to the data related 
to the evaluation standards and determining the 
percentage of the confidence in the data and 
information obtained by the decision maker (by a 
fixed rate or comprehensiveness) and the weight of 
each of the criteria as a side advantage of the method. 
Hence, AHP consists of the principles which include: 

1. Designing a Hierarchy 
The description of a complicated problem, about 
which the decision should be made as a hierarchy 
for which it’s better to use a tree called the tree of 
decision making and is a graphic description of 
the problem and is composed of three levels. 
 

2. Determining the Priorities 
Pair comparison of the factors in order to 
determine the relative significance of the factors 
in each level of the hierarchy. 

3. Calculating the Results 

Combining and integrating the comparisons made for 
the purpose of a general evaluation of the decision; in 
short, in this method, the decision maker or the 
decision making group assigns a goal and when the 
goal is specified as the subject of the decision 
making, various options or alternatives which are 
significant in the process of decision making are 
listed and then various criteria are compared in pairs 
among the options, after that based on a series of 
mathematic rules such as normalization we can 
determine the priority of the choice. 
The Defects of AHP 

This method applies too many mathematical 
operations and hence great care is needed to be made 
in the application of this method. Moreover, too 
many phases should be carried out for the 
performance of the operations; however, the 
application of the software has removed these defects 
as well.  
Applicable Example of AHP Model (Finding the 
location for chain store)  

Imagine that we are going to select a 
location among three alternatives of A, B and C in 
order to establish a store. Four criteria of culture of 
the people, income, population, and residential area 
are involved. The solution of this problem can be 
explained through the following steps: 
- building a hierarchy; 
- estimating the weight; 
- system consistency. 
The first step is to provide a graphic presentation of 
the problem in which the objective, criteria and the 
alternatives are illustrated. 
Estimating the weight 

In AHP, the elements of each level are 
compared with their counterpart elements in the 
higher level in a binary Format and their weight is 
calculated; such weights are called relative weight. 
Then, through combining the relative weights, the 
final weight which is called the absolute weight, is 
determined for each alternative. 

First, the locations are separately compared 
regarding culture, income, population, residential 
area and easy communication and the weight of each 
is specified regarding these criteria. 

In such comparisons, the decision makers would 
use verbal judgments. These judgments are 
transformed into quantitative amounts from 1 to 9 
which are presented in the following table: 

A. Now, the locations regarding culture are 
compared and their values regarding this criterion are 
estimated. Imagine that the decision maker selects the 
preference of A to B between equal and moderately 
preferred, and then the value of the judgment is 2. 
However, if the preference of location A to location 
C is between very strongly preferred and extremely 
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preferred, then the numerical value of this judgment 
would be 8; and if the preference of B to C is 
between strong and very strong, the value would be 
6. This judgment can be shown as illustrated in table 
2. 
 In comparison of pairs, the preference of each 

element to itself equals one. 
 If the preference of A to B equals 2, the 

preference of B to A would be ½. 
B. The weight of each alternative of pair comparison 
matrix is estimated through approximate methods  
First step: the values of each column are added. 
Second step: Each element in the pair comparison 
matrix is divided to the total of its column so that the 
pair comparison matrix would be normalized. 
Third step: The estimation of the average of the 
elements of each row. 

Hence, observe that regarding culture, 
location A (with the preference of 0.593) is the best 
location. Moreover, based on the estimations made 
above, the locations are now compared regarding 
income, population and the residential area and their 
weight are estimated regarding these criteria. When 
all these calculations have been carried out for 
locations A, B and C, based on an arithmetic mean 
method, the results of the calculations are presented 
in table. 

The results of the above table can be 
explained in the following way: Location A is the 
best regarding culture, income, population and 
residential area; however, for example location B 
might be the best regarding income, and location C 
might be the best regarding population. The final 
decision should be made when the weight of each 
criterion is determined. 

After calculating the weight of the locations 
in relation to all constraints, the weight of the criteria 
should be determined; in other words the portion of 
eachh one of the criteria in specifying the best 
location should be determined. To do this, the criteria 
should be compared in pairs. The results are 
presented in table 8. The weight of the criteria is 
estimated through arithmetical average method which 
is displayed in the following way: 
Culture:   0.355 
Income:   0.359 
Population: 0.169 
Residential area: 0.117 

As can be observed, the criterion of income 
possesses the largest weight. 
C) The estimation of the final weight of the 
locations 
Now that the weight of the criteria is estimated with 
regard to the objective and the weight of the locations 
is estimated with regard to the criteria, it’s the time 

for the way of combining these weights to be 
explained for the estimation of the final weight. 
The following table displays the weight of the 
locations with regard to the criteria which have 
previously been calculated and would be briefly 
explained in the following way. 

Then, regarding the relative weights 
estimated, the final weight for each alternative would 
be obtained in the following way. 

 
Final weight of location A = (0.355*0.593) + 
(0.395*0.702) + (0.169*0.740) + (0.117*0.629) = 
0.660 
Final weight of location B = (0.355*0.341) + 
(0.359*0213) + (0.169*0.113) + (0.117*0.629) = 
0.289 
Final weight of location C = (0.355*0.066) + 
(0.395*0.085) + (0.169*0.147) + (0.117*0.629) = 
0.151 

 
Therefore the preference of the locations 

would be as follows: As can be observed, location A 
is the best choice. 
Data Analysis and Interpretation of Research 
Tests 
Research Question: 

What are the effective factors in the management 
of cold water fish farms in the Province of Qazvin? 

In order to find the answer to this question, three 
first questionnaires of this research were designed 
and the data were collected using these 
questionnaires.  

In questionnaire (1) the specialists (the experts in 
research) were asked to signify the ten major factors 
effective in management of cold water fish farms in 
the Province of Qazvin. After collecting the 
questionnaires and extracting the factors indicated in 
it, the following results were obtained.  

After the collection of the data of questionnaire 
(1), questionnaire (2) was designed and distributed. 
In this questionnaire, ten major factors about which 
there was a high degree of agreement, was presented 
to the experts and asked to write in the first column 
the factors which are essential but are not included 
among these ten factor, and in the second column 
exclude those factors which are redundant from 
among the factors presented by the researcher. 

The data collected from questionnaire (2) were 
extracted and the results are as follows in table 12. 

Regarding the judgments of the experts in 
questionnaire (2), 14 percent alteration was observed 
in the factors in comparison to questionnaire (1). 

In questionnaire (3) the results obtained from 
questionnaires (1) and (2) were presented to the 
experts and they were asked to signify the sub-
parameters related to each factor (major parameter) 
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which were classified in three groups. The results of 
the completion of questionnaire (3) by the experts are 
demonstrated in the following tables. 
Research Question 2: 

What is the priority of the effective factors 
in the management of cold water fish farms of the 
Province of Qazvin? 

When the questions were distributed and the 
answers to questionnaires (1), (2) and (3) were 
gathered, questionnaire 4 (the last one) was compiled 
based on the data collected from three previous 
questionnaires and then were delivered to the experts 
to be completed. 

In order to answer the questionnaires of the 
last questionnaire based on AHP method, the experts 
needed to be informed about the basic issues, then the 
questionnaire which included: 
 The diagram of hierarchical tree of decision 

making; 
 Questionnaire with Saaty spectrum. 

Was distributed and completed by the experts. 
The data collected from the questionnaire was 
entered in the file of Expert Choice Software the 
results obtained from the analysis of the data in the 
format of AHP group decision making, in which a 
geometric mean relation was used, are demonstrated 
in the following tables. 
When the estimations were made, the weights of the 
major parameters were compared with the purpose 
and the result was as is presented in table 16. 
 
Results 

Efficient attention to the management of 
cold water fish farms can result in changes and new 
directions in the industry of aquatic species farming. 
This study seeks to specify and prioritize the 
effective factors in the management of cold water 
fish farms in the province of Qazvin. After the 
determination of these factors and the designing of 
the related hierarchy, the results obtained from 
prioritizations were as follows: 
1. First, three major factors of economic(5) factors, 

technical-engineering factors and management 
factors were compared with each other and then 
they were prioritized. The result of this 
prioritization was as follows: 

 Management factors at the first level of priority; 
 Technical-engineering factors at the second level 

of priority; 
 Economical factors at the third level of priority. 

This means that management factors with the 
significance ratio of 47% are to be considered as the 
most significant effective factors in the management 
of fish farms. Technical factors with 39% and 
economical ones with 14% come next. It should be 
noted that based on the opinions of the experts, 

focusing on management factors are more significant 
or in other words, in order to come to a higher degree 
of exploitation and a better production, the role of 
management factors should be taken into 
consideration in all phases of production. 
2. Parameters or the secondary factors related to 

economical factors included: marketing, access 
to the regional power supply, the facilities of 
local investment, economic access to skilled 
manpower and the transportation facilities. 
Based on the judgments of the experts the levels 
of priority were classified as follows: 

 First level of priority is given to local facilities of 
investment; 

 Second level of priority is given to the 
transportation facilities; 

 Third level of priority to the access to the 
regional power supply; 

 Fourth level of priority to economical access to 
skilled manpower; 

 Fifth level of priority to marketing. 
It should also be mentioned that the three first 
priorities possess 70% of significance and the 
two last factors only possess 21% of 
significance. 

3. Among three factors of secondary position 
considering the major factor of technical-
engineering nature it was observed that: 

 Design and construction of the pools with 42% 
significance were at the first level of priority; 

 Location with 33% at the second priority; 
 Safety and emergency with 25% at third level of 

priority. 
This indicates that in several phases of 

construction to exploitation of cold water fish 
farming the highest attention should be directed 
toward design and structure of the pools. This factor 
can also be classified into five secondary factors 
which can be prioritized in the following way (the 
prioritization of third level of parameters): 
 Constructing a diverting dam with the 
significance ratio of 29%; 
 Observing the gradient of the pool with the 
significance ratio of 24%; 
 Appropriate deposit cleaner with the 
significance ratio of 20%; 
 Protection wall with the significance ratio of 
15%; 
 Appropriate concrete canal with significance 
ratio of 12%. 
Location is in the next level of significance. It is with 
8 secondary factors which can be prioritized as 
follows: 
 Estimating the critical discharge of the upper 
regions; 
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 Appropriate temperature of water in the place 
of establishment; 
 The length of the period of muddiness in the 
place of establishment; 
 Distance from the market; 
 Distance from the farms of upper regions; 
 Distance from the access road; 
 Observing the side distance from river; 
 Distance from the food supplies. 
 

The factor of safety and emergency is placed at 
the third level with 5 secondary factors which can be 
prioritized as follows: 
 Reflective pumps; 
 Pumping wells; 
 Ventilating pumps; 
 Alarm systems of the interruption of water flow; 
 Emergency power supply; 

 
4. There are 9 secondary factors regarding the 

major factor of management which can be 
prioritized as follows: 

 Specialty and experience; 
 Training courses; 
 Considering weather reports; 
 Using guide-tables; 
 Observing hygienic and quarantine issues; 
 Observing the weight of release; 
 Using modern methods of improving the 

production in the unit of area; 
The numbers of times of separation; 

 Recording the conditions of the farm during the 
period of farming. 
 

5. After the prioritization of secondary factors with 
regard to each major factor, the final phase of 
prioritization was carried out. This phase 
included the prioritization of each one of the 32 
secondary factors with regard to other factors. 
The priorities are as follows: 
If the priorities of factors are observed as 

determined above, we can claim that the farm would 
be productive and its management would be efficient. 
 
Other Results of the Study 

In addition to what was directly obtained 
from the analyses, some other issues are concluded 
during the study which can not be assumed as the 
direct implications of the findings of the research and 
are mainly considered as implicit results of the study: 
 Water is a gift of God, and reserving water and 

preventing it from being wasted is one of the 
issues that have frequently been focused. In 
modern management of farms, the fact that water 
is non-renewal has been taken into great 

consideration. It is necessary for us to take this 
fact into consideration in our country. 

 The manager should not merely care about 
marketing to the purchasing phase; he/she should 
also attempt to encourage the consumption of 
fish regarding new findings about the significant 
role of the aquatic species in nutrition, for 
example stressing the content of Omega 3 in 
fish. 

 Modern methods of farming in enclosed waters 
should also be taken into consideration and the 
management methods other nations should be 
used and defined as models of application. 
Two groups of suggestions are presented in this 

paper; the first group is derived from the results of 
this study and the second group is derived from the 
personal studies and experiences of the researcher. 
 
Suggestions Derived from the Study 
 The managers of the Fishery Organization of the 

Province and the officials of cold water fish 
farms should take the prioritization of the factors 
in consideration in the management of general 
affairs and improvement of their farms in order 
to have productive farms. 

 The officials of the farms should plan their 
activities based on the priority of each secondary 
factor and its role in programming the 
establishment, production and utilization, and 
maintenance. 

 Before issuing the license for the establishment 
of new farm, the provided prioritization can be 
observed. 

 In examining the conditions of each farm for the 
improvement of the management, the status of 
each factor that is to be changed should be taken 
into consideration. 

 
Suggestions of the Researcher 

Here, in addition to the suggestions derived 
from this study, there are some other suggestions 
made by the researcher which are not directly 
resulted from the present study but can be regarded as 
the implications of the study: 
 It is suggested that other factors be taken into 

consideration beside and parallel to the 
management factors but with a different degree 
of significance, so that it would be possible to 
have a productive farm and plan for the 
optimization of the management of farm affairs. 

 It is suggested that the man power who are to be 
employed in the farm be qualified enough to help 
the management of farm affairs in a proper 
manner. 
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 It is suggested that the future developments of 
the farms in the province be managed according 
to the prioritization offered so that exploitation 
of the resources be directed toward optimization. 

 Allocating the credits of the province to cold 
water fish farms based on the prioritization 
suggested here as the criteria of evaluation of 
farm conditions with different levels of 
significance. 

 
Suggestions for Further Research 

Regarding the limitations faced in the 
accomplishment of this study it is suggested that the 
following subjects be studied by other researchers: 
 Investigation of the effective factors in warm 

water fish farming in the province of Qazvin; 
 Comparative study of management of cold water 

fish farms in different provinces; 
 Determination of the level of significance of the 

effective factors in the management of cold 
water fish farms in the province of Qazvin 
compare with other factors; 

 Investigation and accomplishment of 5S in the 
cold water fish farms of the province of Qazvin; 

 Investigation of the results of the application of 
this prioritization in the improvement of the 
quality of products. 

 
Limitations of the Study 

Here the limitations faced by the researcher in 
the process of this study are presented. 

a) Dispersion of the farms around the province and 
the difficulty of contacting their managers; 

b) Non-cooperation of some of the experts of the 
Fishery Organization and farm owners; 

c) Lack of sufficient literature on the management 
of fish farms; 

d) The problems the experts had in completion of 
the questionnaires especially questionnaire (4) 
which required high degrees of skill and 
proficiency; 

e) Based on the analysis made, the factors have not 
been totally independent from each other and 
some degrees of dependence exist among them. 
In order to adjust this problem all respondents 
were informed and asked to fill in the 
questionnaires bearing such dependences in 
mind. This can not totally exclude the negative 
influence of the dependence between the 
priorities; however, it can cover them to a 
significant degree. This limitation can be 
observed in several articles and many authors 
assume the aforementioned solution as the most 
effective approach with regard to issues with 
limited numbers experts available. 

f) The error resulted from the act of making the 
figures of geometric mean round may affect the 
results achieved from the software. In this study, 
the figures are rounded to 3 decimal places.  

 

 

 
Fig 1. The hierarchy of the selection of a location for chain store 

 
  

 

The selection of the best place for establishing chain store 
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Table 1. The value of the preferences for pair comparisons 
Degree of 

significance 
Definition Description 

1 Equally preferred Both activities play an 
equal role in achieving 
the desired destination 

2 Moderately preferred The experience and the 
judgment support one of 

the activities to some 
degree 

5 Strongly preferred The experience and the 
judgment strongly 
support one of the 

activities  
7 Very strongly 

preferred 
One of the activities is 

focused much more than 
other activities and its 

prevalence is evident in 
practice 

9 Extremely preferred Evident preference of 
one activity over another; 
the highest possible order 

is verified 
2,4,6,8 For the states where the 

degree of significance is 
between the above-
mentioned values 

The preferences within 
the above-mentioned 

intervals 

 
Table 2. Comparison of locations  

Culture Location A Location B Location C 
Location A 1 2 8 
Location B ½ 1 6 
Location C 1/8 1/6 1 

 
       Table 3. Comparison of locations 

Culture Location A Location B Location C 
Location A 1 2 8 
Location B ½ 1 6 
Location C 1/8 1/6 1 
Total of each column 13/8 19/6 15 

 
       Table 4. Comparison of locations  

Culture Location A Location B Location C 
Location A 8/13 12/19 8/15 
Location B 4/13 6/19 6/15 
Location C 1/13 1/19 1/15 

 
      Table 5. Comparison of locations 

Culture Location 
A 

Location 
B 

Location 
C 

The average of the 
row 

Location 
A 

0.615 0.632 0.533 0.593 

Location 
B 

0.308 0.316 0.316 0.341 

Location 
C 

0.077 0.053 0.053 0.066 

Total 1.000 1.000 1.000 1.000 

 
Table 6. Comparison of Culture, Income, Population and 
Residential area 

 Culture Income Population Residential 
area 

Location 
A 

0.593 0.702 0.740 0.629 

Location 
B 

0.341 0.213 0.113 0.250 

Location 
C 

0.066 0.085 0.147 0.121 

 

Table 7. Comparison of Culture, Income, Population and 
Residential area 
 Culture Income Population Residential 

area 
Average 
of each 
line 

Culture 0.414 0.321 0.284 1.400 0.355 
Income 0.414 0.321 0.636 0.067 0.359 
Population 0.104 0.036 0.070 0.466 0.169 

Residential 
area 

0.068 0.322 0.010 0.067 0.117 

Total of 
each line 

1.000 1.000 1.000 1.000 ---- 

 
Table 8. Comparison of Culture, Income, Population and 
Residential area 

 Culture Income Population Residential 
area 

Location 
A 

0.593 0.702 0.740 0.629 

Location 
B 

0.341 0.213 0.113 0.250 

Location 
C 

0.066 0.085 0.147 0.121 

 
 Table 9. preference of the locations 

Final weight Location Preference 
0.660 A 1 
0.289 B 2 
0.151 C 3 

 
Table 10. results 
Rank Factor Frequency of 

the responses 
1 Management of the farm 23 
2 Training courses 19 
3 Location 18 
4 Estimating the food change index 18 
5 Design and construction of pools 17 
6 Technical and engineering factors 15 
7 The number of times of separation 12 
8 Taking economic factors into 

consideration 
12 

9 Safety and emergency 10 
10 Using modern methods of production 

development in the unit of area 
8 

 
Table 11.  the result of questionnaire (2) 

The judgments of 
the experts 

Factor Rank Factor 

Non-
effective 

Effective Management of the 
farm 

1  
 

Existing 
factors 

  Training courses 2 
  Location 3 
  Estimating the 

food change index 
4 

  Design and 
construction of 

pools 

5 

  Technical and 
engineering factors 

6 

  The number of 
times of separation 

7 

  Taking economic 
factors into 

consideration 

8 

  Safety and 
emergency 

9 
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  Using modern 
methods of 
production 

development in the 
unit of area 

10 

Frequency: 9 Marketing 1  
Factors 
added 

Frequency: 7 Proper access 2 
Frequency: 5 The facilities of 

regional 
investment 

3 

Frequency: 5 Obtaining the 
deposits 

4 

Frequency: 4 Water discharge 5 
 
Table 12. the result of first group of parameters from questionnaire 
(3) 

Major factor 
(parameter) 

Sub-parameters The frequency of 
the judgment of 

the experts 
 

Economical 
factors 

Marketing 14 
Access to the regional 

electricity power 
supply 

17 

The facilities of 
regional investment 

11 

Economical 
availability to the 
skilled manpower 

18 

Transportation 
facilities 

19 

 
Table13. the result of the second group of sub-parameters from the 
major technical-engineering parameters of questionnaire 

Frequency Sub-parameter Factor 
16 Construction of the 

diverting dam 
 

Design and 
structure of the 

pools 
18 Having an appropriate 

concrete canal 
15 Having proper deposit 

cleaning 
22 Observing the gradient of 

the bottom of the pools 
and height and the 

relation of the length to 
width 

19 Having the protective 
wall 

27 To have pumping wells  
Security and 
emergency 

considerations 

28 To have emergency 
power supply 

31 To have reflective pumps 
30 To have ventilation 

pumps 
27 To have alarm systems 

for the interruption of 
water flow 

18 Observing the side 
distance from the river 

 
 

Mechanical 29 Estimation of the critical 
discharge for upper 

regions 
26 The length of the 

muddiness in the 
establishment location  

22 Having a proper 
temperature in the 

establishment 

17 Distance from that access 
road 

20 Distance from the market 
19 Distance from food 

supplies 
22 Distance from the farms 

of the upper regions 
 

Table14 – The result of the third group of sub-parameters from 
questionnaire (3) 

Frequency Sub-parameter Major factor 
(parameter) 

17 Specialty and experience  
 

Management 
18 Training courses 
22 Using guide-tables 
29 Observing hygienic and 

quarantine principles 
31 Observing the releasing 

weight 
30 The numbers of times of 

separation 
29 Considering weather reports 
18 Using modern methods for 

the improvement of 
production in the unit of area 

15 Recording the details about 
the farm in the farming 

period 

 
Table 15. The geometrical mean of pair comparison of the first 
level 

 Management Economical Technical and 
engineering 

Management 1 4.615  

Economical  1 4.764 
Technical and 
engineering 

3.681  1 

 
Table 16. the result of prioritization 

Priority Normalized weight Main parameters 
1 0.47 Management factors 
3 0.14 Economical factors 
2 0.39 Technical and engineering 

 
Table 17. Priority of The effective factor in farm management  
Priority The effective factor in farm management 

1 Local facilities of investment 
2 Construction of deviational dam 
3 Reflective pumps 
4 Observation of the gradient of the bottom of the pool 
5 Transportation facilities 
6 Estimation of critical parameter of the upper region 
7 Pumping wells 
8 Access to the regional power supply 
9 Specialty and experience 
10 Appropriate water temperature in the location 
11 Appropriate deposit cleaner 
12 Ventilating pumps 
13 Training courses 
14 The length of the period of muddiness in the location 
15 Alarming systems for the interruption in the flow of 

water 
16 Considering the weather report 
17 Protection wall 
18 Economical access to skilled manpower 
19 Emergency power supply 
20 Appropriate concrete canal 
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21 Distance from market 
22 Application of guide-tables 
23 Observation of hygienic and quarantine issues 
24 Distance from the farms of the upper region 
25 Marketing 
26 Observation of the weight of release 
27 Distance from access road 
28 Application of modern methods for the improvement 

of production in the unit of area 
29 Observation of the side distance from the river 
30 Numbers of times of separation 
31 Distance from food supplies 
32 Recording the farm conditions during the period of 

farming 
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Abstract: Prototype (classless) based object oriented programming approach has several advantages for 
representing default knowledge and dynamically modifying concepts over traditional class based languages. Many 
modern languages like C#, JavaScript and others are in part or completely utilizing astounding features of 
prototypes. With this growing interest in adoption of prototypes a sheer need is emerging to redesign software 
metrics for prototype based languages. These paper highlights issues for prototype based software metrics for object 

oriented programming. 
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1. Introduction 

Espousing of prototype based features such as 
delegates in part or completely in modern languages 
like C#, JavaScript led towards consideration for 
prototype based approach for object oriented 
programming. When compared to class-based 
languages, prototype-based languages are conceptually 
simpler, and have many other characteristics that 
make them suitable especially to the development of 
evolving, exploratory and distributed software 
systems. Significant work has previously been done 
and many languages have already been designed 
implementing prototypes: SELF [1-4], KEVO [5-6], 
AGORA [7], GARNET [8-9], MOOSTRAP [10-11], 
CECIL [12], OMEGA [13] and NEWTON-SCRIPT 
[11] are such languages which represent another view 
of the object oriented programming. This approach is 
advantageous in sense that one does not need to rely 
so much on advance categorization and classification, 
instead the focus should be to make the concepts in 
the problem domain as tangible and intuitive as 
possible. In turn prototypes may give rise to a broad 
spectrum of interesting technical, conceptual and 
philosophical issues. Although interest in espousing 
prototypical features is increasing, yet no serious 
attempt has been made towards designing software 
metrics for prototype based languages till now.  For 
class based approaches various software metrics 
related to quality assurance have been proposed in the 
past and are still being proposed but none of them 
explicitly discuss prototype based language.  

Many metrics have been proposed explicitly in 
context of class based object-oriented programming 

such as class, coupling, cohesion, inheritance, 
information hiding and polymorphism. As the 
development of object-oriented software is rising, 
more and more metrics are required for object-
oriented languages but the applicability of metrics 
developed previously are mostly limited to 
requirement, design and implementation phase 
instead of data representation and nature of problems. 
According to Moreau [10-11] traditional metrics are 
inappropriate for OO systems for several reasons. 
First, the assumptions relating program size and 
programmer productivity in structured systems do not 
apply directly to OO systems. Second, the traditional 
metrics do not address the structural aspects of OO 
systems. Third, the computation of the system's 
complexity as the sum of the complexity of the 
components is not appropriate for OO systems. The 
Significance of software measurement along-with the 
increasing interest in prototypical features leads 
towards reconsideration of software metrics and to 
answers the questions associated with the effectiveness 
of applying traditional software metrics to OO 
systems.  

Functionally object oriented metrics can be 
divided into three categories from prototype 
perspective:  
1. Some metrics needs to be redesigned for 

prototype based languages. 
2. Some metrics needs no change as some features 

of class based and prototypes based languages 
are similar. 

3. For some metrics old day’s structural languages 
metrics can be used.  
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4. Some metrics are no longer needed for 
prototype based languages. 

5. Some new metrics needs to be presented for 
novel features of prototypes. 

 
Table 1: Comparison of Object Oriented and Prototype languages [13] 

No. Features Cass-Based Techniques Prototype based techniques 

1 Basis 
Mathematical concept – set of 

knowledge representation 
Knowledge representation through object 

observation 

2 
Object Modeling 

Parameters 

(i) defined an object by distinct 
parameters structure and state 
(ii) Object is not defined in an 

incremental fashion 

(i)defines an object by a single parameter 
prototype and doesn’t differentiate between 
structure (or meta data) and state (or data) 

of the object. 

3 
Organization of 

objects of a system 

Objects are organized into a 
hierarchical structure, called a class 

lattice 

Objects are not organized in any 
hierarchical structure – no class-latice 

4 
Tracing of changes 
to a specific object 

Not possible 
Possible since each change to an object is 

stored in a separate prototype 

5 
Knowledge sharing 

mechanism 
Inheritance mechanism, and it is static 

mechanism 
Delegation mechanism and it is dynamic 

mechanism 

6 
Fixation of 

Message Passing 
Pattern 

Message passing pattern is fixed at 
compile time 

Message passing pattern is fixed at run 
time 

7 
Retention control 

while message 
passing 

Control remains with the self class 
while the search goes to the next super 

class 

Control is passed to the next prototype with 
the search delegation 

8 
Flexibility and 

Efficiency 

(i) In case of simple inheritance 
and single parent delegation, both 
mechanism are equally powerful 

(ii) Otherwise it is less flexible 
and less powerful than the delegation 

mechanism 
(iii) Efficiency is predictable 

(i)In case of simple inheritance and single 
parent delegation, both mechanism are 

equally powerful 
(ii)More flexible and powerful than the 

inheritance mechanism 
(iii)Efficiency is not predictable. 

 
Type 1. Metrics to be redesigned: In the 

traditional object oriented systems knowledge sharing 
between object and classes is typically done by a 
mechanism called inheritance, initially used by the 
language Simula and later adopted by most of the 
modern object oriented languages. Every class 
contains a common behavior for a set of objects 
along-with the description of what characteristics are 
allowed to vary among objects. It is important to note 
that all instances of a class share the same behavior, 
but can maintain unique values for a set of state 
variables pre-declared by the class. There are a 
number of metrics available for object oriented 
systems to deal with inheritance. Some of such 
metrics are Attribute Inheritance Factor (AIF) [11], 
FAN-IN [9], Method Inheritance Factor (MIF) [2] 
and Number of Methods Inherited (NMI) [12]. Here 
AIF counts the ratio of the sum of inherited attributes 
in all classes of the system under consideration to the 

total number of available attributes for all classes. FIN 
is the number of classes from which a class is derived 
and high values indicate excessive use of multiple 
inheritances. MIF is the ratio of the sum of the 
inherited methods in all classes to the total number of 
available methods for all classes and NMI measures 
the number of methods a class inherits. 

Type 2: While on the other hand prototypical 
approach for sharing knowledge in object oriented 
systems is based on an alternative mechanism called 
delegation, appearing in several languages [7], 
[5],and [8]. In this approach the distinction between 
classes and instances is removed in sense that any 
object can serve as a prototype. To create an object 
that shares knowledge with a prototype, an extension 
object is constructed, which contains a list of its 
prototypes which may be shared with other objects. 
When an extension object receives a message, it first 
attempts to respond to the message using the behavior 
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stored in its personal part. If the object's personal 
characteristics are not relevant for answering the 
message, the object forwards the message on to the 
prototypes to see if one can respond to the message. 
This process of forwarding is called delegating the 
message. Keeping in mind this difference of sharing 
knowledge among objects and classes the traditional 
metrics being used for inheritance needs to be 
changed with more sophisticated metrics for 
delegation. For instance the prototypical version for 
above mentioned metrics can be designed such as in 
AIF instead of counting the ratio of inherited 
attributes/objects, number of delegated objects can be 
calculated. FIN is the number of classes from which a 
class is derived while in class-less languages 
prototype is used instead of classes so FIN can be 
redesigned for number of prototypes from which other 
prototypes are delegated. Similarly a prototypical 
version of MIF and NMI can also be designed.  

Type3: Source Lines of Code (SLOC or LOC) 
is one of the most widely used sizing metrics in 
industry and literature. Size is one of the most 
important attributes of a software product. It is not 
only the key indicator of software cost and time but 
also a base unit to derive other metrics for project 
status and software quality measurement. According 
to [7] survey on cost estimation approaches, size 
metric is used as an essential input for most of cost 
estimation models. SLOC is the traditional and the 
most popular sizing metric. Its long-standing tradition 
is due to the fact that SLOC is the direct result of 
programming work. In the early age of software 
development, most of software cost was spent on 
programming, and SLOC emerged as the most 
perceivable indicator of software cost. Unfortunately, 
SLOC has a number of shortcomings [3]. One 
significant deficiency is the lack of precise and 
methodical guideline for determining what SLOC 
means. Another feature lacking in SLOC counts, 
reducing its usefulness as an effective size measure 
for understanding a piece of code is that it doesn’t 
account for complexity of a line of code.  

These ambiguities of complexity between 
difference lines of code is addressed in the new metric 
of S/C (size/Complexity) described by Pant [3]. The 
S/C measure is based on the notion that, in a high-
order programming language, decision making and 
iterative statements are normally more complex than 
assignment statements. This metric count’s one for 
simple statements, one for each binder and one for 
each simple predicate. It also takes into account the 
number of mental paths within the control flow 
structure and allows for nested structures. Contrary to 

this notion prototype languages donot take advantage 
of such complex or nested structure instead all 
statements in the languages are used just like simple 
message passing statement and functionally same 
behavior is followed by most statements in prototype 
languages. This analysis implies that in prototype 
languages there is no need to use the enhanced 
version of SLOC and the older version of this metric 
can easily be deployed to measure size of the program 
as each statement uses equal level of complexity.  

Type 4 Metrics: There are many metrics in 
used to measure cohesion and complexity of classes 
such as attribute hiding factor[4], class cohesion[5] 
and class entropy complexity[6] etc. Hereby attribute 
hiding factor measures the ratio of the sum of 
inherited attributes in all system classes under 
consideration to the total number of available classes 
attributes. While class cohesion measures relations 
between classes and class entropy complexity 
measures the complexity of classes based on their 
information content. Dony, Malenfant & Cointe [2] 
outlined two primary arguments in favor of prototype-
based object oriented programming. First, it is easier 
to figure out concrete examples before generalizing 
concepts into abstract definitions. Second, classes add 
unnecessary constraints by preventing the 
customization of individual object instances as well as 
the inheritance of member data values. Although the 
first issue tends to be more of a philosophical or 
process-oriented distinction, the second issue 
regarding class constraints deals with a potential 
limitation in the available programming constructs 
that support the abstraction and encapsulation of 
concerns in software. In order to remove this 
limitation there is a sheer need to use classless 
approach which entails to omit the use of metrics used 
for measuring classes. 

Type 5 Metrics: One of the notable feature of 
prototype based languages is that the object system are 
dynamic in that the objects can be created, updated 
and destroyed during program execution and even the 
type of values can be changed [8,9]. Every object is 
self-describing and can be changed independently and 
each change to an object is stored in a separate 
prototype. In class based systems any object cannot be 
created or associated with class at run time. Although 
this might seem handy, it also means that you have to 
be very careful when you update a prototype object. 
You have to know the object dependency graph of the 
objects derived from the prototype object, in order to 
do a safe update. The object systems also support a 
part-owner hierarchy, by which objects can be 
grouped together [9]. For instance, the graphics in a 
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window are added as parts of the window. 
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Abstract: Optical burst switching (OBS) has been introduced as a short term implementable solution for future all-
optical networks. Its performance evaluation received a considerable attention and does not seem to be weaken. In 
prevalent studies, an OBS network is strictly divided into edge and core domains, while practically for future all-
optical mesh network deployments; this is not valid for most of nodes. In these networks, not only a few but 
probably majority of the nodes will have to combine both functionalities to provide flexible operation. Such nodes 
are termed herein joint edge-core OBS nodes. In this paper, an architecture of a joint edge-core OBS node is 
studied and  a new scheduling algorithm have been proposed to multiplex the local assembled traffic along with the 
transit traffic. Thorough simulations have been done on benchmark networks to show the significance of edge 
scheduling in joint edge-core OBS nodes.  
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In a prevalent number of OBS performance 
studies, it is taken for granted that an OBS network is 
strictly divided into the edge and the core part. This 
means that the network consists of the nodes only 
assembling packet traffic into bursts (edge nodes) and 
the nodes only switching the burst traffic along the 
transmission path (core nodes), see Fig. 1a. However, 
this assumption cannot be valid for practical future 
deployments in dynamically reconfigurable networks 
with mesh topology. In these networks, not only a few 
but probably majority of the nodes will have to 
combine both functionalities to provide flexible 
operation, as shown in Fig. 1b. Such nodes are termed 
herein joint edge-core OBS nodes. The Fig. 2 explains 
the difference between two kind of networks, the 
conventional and network consists of joint OBS nodes 
in addition with pure edge or core nodes. A 
significant challenge in their design is that the local 
traffic must be multiplexed on output wavelengths 
channels with the transit traffic cutting through the 
node and a mechanism is needed to control the 
channel. Otherwise, a high local load may cause high 
losses of the external traffic and, vice versa, too 
intensive transit traffic may greatly delay the 
transmission of locally assembled bursts. Both 
phenomenadegrade the performance of OBS. 
However, the increase of losses for transit traffic is 
expected to have more adverse effects. Burst. 

 
 

Fig. 1. OBS network with (a) separation of edge and 
core parts (b)joint node 
 
Bursts that are lost not only waste the reserved path 
bandwidth but also invoke the retransmission and 
reordering delays in higher network layers. These 
effects are well-documented in numerous studies on 
Transmission Control Protocol over OBS, see for 
example [4], [3], [5] and references therein. On the 
contrary, waiting in the transmission buffer, even 
when excessive, is easier to monitor and does not 
propagate out of OBS layer to such an extent, thus 
assuring more stability to particular end-to- end 
packet flows.  
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Therefore when contention for the channels 
occurs, transit traffic should be prioritized with no 
doubt. The issue of multiplexing of local and transit 
traffic in OBS has not been a subject of analysis. In 
several simulation studies, this fact was indeed 
assumed, the blocking of transit and vice-versa. The 
study gives many insights into the performance issues 
involved in the real implementation of OBS nodes.   
 
2. Materials and Methods  

2.1 Architecture of Joint Edge-Core Node 
Edge-core joint node of OBS network is a 

combination of both edge and core nodes. It can 
assemble data bursts (DB) with the edge node  
functions and forward the transit bursts to the next 
node with the core node function. Figure 2 shows the 
complete architecture of ECJN. Packets arriving from 
different traffic sources are classified according to 
their traffic class and destination address and 
distributed into corresponding assembly queues. The 
bursts are assembled in edge node, according to size, 
time for hybrid based burst assembly mechanisms. 
The locally assembled bursts are then forwarded to 
burst transmission queues (BTQs), where they are 
buffered electronically and wait for the availability of 
the output channel. When the scheduling module 
finds output channel, it reserves the channel and 
forwards burst control packet (BCP) to the destination 
node, and forwards the burst from BTQ to the 
scheduler buffer, where the bursts wait electronically 
until their transmission time is reached. On the other 
hand, while performing the functions of the core 
node, the transit traffic (BCP) arrives at routing 
module, if the destination of arriving bursts is current 
node, the bursts are forwarded to the burst 
disassembly module, which disassembles the bursts 
into IP packets and forwards IP packets to their 
destinations. If transit bursts need to be forwarded to 
the next nodes, information is sent to the scheduling 

module, which looks for the availability to reserve 
output wavelength channel. If channel is found after 
wavelength conversion (if required), the wavelength 
is reserved for incoming bursts, otherwise the burst is 
dropped. Components of edge-core joint node are 
discussed in detail. Components of edge-core joint 
node are discussed in detail.  
1) Classifier: The classifier receives the incoming 
packets from different packet sources,  retrieves the 
packet header to extract destination, class of service 
and quality of service information and forwards the 
packet to the relevant assembler queue.   
2) Burst Assembly: The burst assembly in a joint node 
is similar to the burst assembly in an edge node. After 
sorting of packets into assembler queues by the 
classifier, the burst assembly process starts from the 
arrival of first packet in each queue. The number of 
assembler queues depends upon the number of 
destination nodes in the network, and class of service. 
There exists one queue for each class of service for 
every destination node. The bursts are  assembled 
according to size, time or hybrid based burst assembly 
technique.  
3) Routing: The routing module in a joint node has to 
perform both edge and core node functions. As an 
edge node, when a new burst arrives, the routing 
module selects the most feasible path for the burst’s 
destination, from the existing pre-calculated paths, or 
calculates a new path on each burst arrival. The 
decision of selection or calculation depends upon the 
adopted routing strategy. After the routing decision, 
the burst is forwarded to the scheduler module of the 
selected path’s output link. In case of arrival of 
control packet of transit burst, while performing the 
function of core node’s routing module, next hop of 
the burst is retrieved from the routing table and the 
control packet is forwarded to the scheduler module of 
next hop’s output link. In case that the destination of 
transit burst is current node, the incoming burst is 

Fig. 2. Architecture of the joint OBS node 
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forwarded to the burst disassembly module, where the 
packets in the burst are disassembled and forwarded 
to the respective packet destinations.  
4) Burst Transmission Queues (BTQs): The locally 
assembled bursts dispatched from routing module to 
the scheduler module arrive into the burst 
transmission queues (BTQs) while the scheduler 
module searches for output wavelength for 
scheduling. Ideally there should be an infinite buffer 
availability for the delay traffic, but a higher load of 
transit traffic results in the loss of the locally 
assembled bursts in case the buer is full. Whereas, the 
transit bursts have no buering facility available. BTQs 
are further explained in channel scheduling in Section 
2.2.  
5) Scheduling: Scheduling in a joint node is a 
combination of scheduling in an edge node and the 
core node. The core node operates in all optical 
domain, at the arrival of a control packet, the 
scheduler module searches for the time slot to fit the 
burst on the output wavelength channel. If the 
wavelength is found possibly with the need of 
wavelength conversion), the output wavelength is 
reserved for arriving burst, starting from arrival time 
of the burst. Otherwise, if channel is not found, the 
burst is dropped due to the unavailability of optical 
buffers. At most, fiber delay line (FDL) components 
may be used but FDLs do not operate similar to the 
electronic buffers. As discussed in Section 4.1.4, the 
local burst data remains in the electronic domain 
during scheduling, therefore, rather than dropping the 
bursts, it is possible to buffer them until channel is 
available. The scheduler module searches for 
availability of channel, when it is found, the burst 
from the front of the queue is forwarded to the 
scheduler buffer, and channel is reserved for the 
considered burst after its offset time. Channel 
scheduling for the joint node is explained in detail in 
Section 2.2.  
6) Buffers: In the joint node, there are three locations 
which require electronic buffers.  
 Assembly queues  
 Burst transmission queues  
 Scheduler buffer  

The assembly queues themselves are buffers, 
packets are delayed until burst completion according 
to the burst assembly algorithm implemented. Burst 
transmission queues are the queues for local bursts, 
and scheduler buffer is the queue where local bursts 
are delayed from their control packet generation to the 
actual transmission. 
 

  
Fig. 3. Queueing diagram 

 

 
 

Fig. 4. Channel scheduling 
 

7) Control Packet Processing and Generation: The 
control packet for the transit bursts is received after 
opto-electrical conversion, and forwarded to the 
routing module. Control packet generation module 
generates the control packet for the local assembled 
burst after the wavelength reservation by scheduling 
unit. This control packet contains necessary 
information of preceding burst, for example, burst 
arrival time, burst length, burst destination, selected 
path index and class of service. The primary function 
of the control packet is to reserve the resources in 
advance for the incoming burst.  
2.2 Channel Scheduling  

Channel scheduling is used to allocate suitable 
output wavelength channels to incoming bursts. 
Scheduling in an egdge node is different than 
scheduling in the core node. The edge node is capable 
of buffering bursts in electronic domain if there is no 
output wavelength channel available. Whereas, the 
core node operates in the optical domain, and if 
scheduling algorithm fails to find any output 
wavelength channel for the burst, the burst is simply 
dropped. Fiber delay lines are proposed to be used as 
buffers in the core node, but they work differently 
than queueing buffers. Channel scheduling in a joint 
node is different than both edge and core node. In a 
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joint node, locally assembled traffic has to compete 
with transit traffic for output wavelengths. Similarly, 
the transit bursts coming from previous nodes have to 
compete for output resources with local traffic. The 
transit bursts are dealt as loss traffic and therefore, the 
burst is dropped if the scheduling algorithm remains 
unble to find a time slot for the burst to fit on output 
channel. While, the joint node is capable of buffering 
local assembled bursts. Figure 3 describes the 
queueing model of input traffic in a joint node. 
Arrivals of transit traffic go directly to wavelength 
channels, whereas, local bursts have buffers available. 

A new burst scheduling algorithm composite 
edge core scheduling with void filling (CECS-VF) is 
proposed to schedule both local and transit bursts. 
This algorithm is based on LAUC-VF, but it also 
takes into account burst transmission queues where 
local assembled bursts are waiting. 
 

 
 
2.3 Composite Edge/Core Scheduling (CECS-VF) 

The CECS-VF performs a composite scheduling 
of both local and transit bursts. This scheduling 
algorithm is different from general edge scheduler in 
the sense that it searches and reserves wavelength 
when there is the time to transmit burst control packet 
(BCP). EPMV-VF proposed in [ ], is an edge 
scheduler algorithm which reserves wavelengths in 

advance prior to BCP transmission time. And 
therefore, it keeps track of burst control packet time 
tcp, and transmits BCP when tcp occurs. This practice 
if implemented in composite scheduling technique 
will give priority to local traffic, and increase the loss 
rate of transit traffic. The offset time of local burst is 
already calculated in router module according to 
number of hops this burst have to travel, therefore, 
when the burst arrives, the scheduler finds for the 
available time slot for this burst to fit on the 
wavelength channel. The CECS-VF algorithm is 
explained in Algorithm II.1 and Algorithm II.2. 

CECS-VF, whenever there is an arrival, either 
local burst or control packet for transit burst, the 
BURSTARRIVAL method is called. The burst 
received from local router module, is inserted into 
BTQ, then the reference of the burst at front of the 
queue is retrieved. The scheduler module searches for 
availability of output channel after offset time of burst 
from burst start time tS[Bi] to burst end time tE[Bi] 
using LAUC-VF algorithm. As shown in the Figure 4, 
channel is searched for the time slot of burst size in 
time after current time plus pre calculated offset time 
of the burst. Five possibilities can occur, there can be 
no burst on the channel, burst can be scheduled in the 
void and contention may occur. In case of contention, 
the channel is supposed to be unavailable. If no 
channel is found for this time slot, the burst remains 
into BTQ. If a channel is found, it is reserved, BCP 
for the burst Bi is transmitted, and burst is moved 
from BTQ to scheduler buffer and statistics are 
updated. One more event is scheduled at the end time 
of scheduled burst tE[Bi], i.e., CHANNEL 
AVAILABLE. This event tells the scheduler that 
there is void available at this moment and output 
wavelength channel is available for scheduling. When 
scheduling the local burst, all output wavelength 
channels are traversed for availability, and selected 
according to LAUC-VF.  
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The CHANNELAVAILABLE is called 
whenever there is availability of void on output 
wavelength channel. If there are bursts in the BTQ, 
this module performs same functions as the 
scheduling of local burst is performed. 
 
3. Results and Discussion 
3.1 Simulator 

This section presents an overview of OBS 
simulator designed to facilitate the study of OBS 
networks. The simulator is built upon a general 
network simulator IKNSim was originally developed 
in 2004 [8], many protocols were added over the years 
to aid in the research work. The current version of the 
simulator is referred to as IBKSim. This simulator is 
capable of simulating tiny queueing models, single 
network nodes and able to asses the performance of 
bigger networks. Its modular structure provides high 
degree of flexibility and object oriented design 
approach facilitates extension on the development 
part. A detailed description about the simulator is 
beyond the scope of this document, and only 
fundamental concepts are covered here needed to 
simulate OBS networks. For the basic concept of 
IBKSim and the use of XML as configuration and 
logging language the readers are referred to [9]. The 
architecture of optical burst switched (OBS) networks 
has complex structure and components of OBS 
network have high degree of freedom in traffic 
pattern, arriving packet distribution, assembly 
techniques, service class, routing protocols, 
scheduling algorithms, buffering requirements, burst 
size, offset time settings and signaling protocols. So 
far, a vast literature on OBS is there and analytical 
modeling providing insights to individual components 
of OBS networks, but might scarcely cope with 
multiple factors that may arise in complete network 
scenarios [10]. Therefore, there coexists a need of 
simulation tools to evaluate the performance of 
complex network architectures such as OBS. The 
OBS module of IBKSim takes XML configuration file 
as input and generates logging file in the form of 
XML file. In the configuration file the user can 
describe the whole simulation scenario, such as, run 
time of simulation or number of specific events the 
simulation has to run, network, nodes, components 
within the nodes, links between nodes and internal 
links of components within a node. Figure 5. 
demonstrates a typical simulation flow of OBS 
network. After the start of simulation, packet sources 
connected to edge nodes start generating packets 
using packet size distribution and generate rate given 
in input configuration file. Packets are forwarded to 
burst assembler module which assembles packets into 

bursts according to given assembly scheme. 
Assembled bursts are forwarded to routing module, 
which looks up the routing table to forward the burst 
to relevant scheduler or the sink in case current node 
is destination for the burst. Scheduler module 
searches for the output wavelength, if found, the burst 
is forwarded to the routing module of next node. 
Simulation lasts until the input simulation time or the 
number of time the specific event is occurred. OBS is 
mainly composed of edge router and core router, 
which further contain many components having 
number of internal connections. Both edge and core 
router, and main components are discussed below. 

Joint Edge-Core Components: The joint edge-
core node (JECN), assembles the data bursts 
performing the function of edge router, and forwards 
transit bursts to the next nodes while performing the 
function of core router. Components in the simulation 
node of joint node are shown in 2. Packets arrived 
from different packet sources are assembled into 
bursts which are forwarded to the edge scheduler after 
routing decision by routing module. Transit bursts are 
received by routing module as well, which are also 
forwarded to scheduler module. The scheduler module 
of joint node differentiates between locally assembled 
bursts and transit burst, buffers the local bursts in 
BTQs, whereas, transit bursts are scheduled without 
buffering. Forwarded bursts are sent to the routing 
module of the next node, which after routing decision, 
forwarded to the channel scheduler. 
3.2 Discussion 

In this section, the behavior of ECJN is analyzed 
in terms of mixing of local and transit traffic using 
simulation environment described in Chapter 3. It is 
worth mentioning that higher rate of transit traffic 
causes increase in waiting time of local bursts in the 
burst transmission queues (BTQs), and vice versa, 
higher rate of local traffic causes higher burst loss of 
transit traffic. 

 

 
Fig. 5. sim Network 

 
Simulation Setup: Simulations of edge-core joint 

node are performed on a 5-node sample topology 
presented in Figure 5. In this topology, node 1 ,2, 3 
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are ingress edge nodes and node 4 is a joint node. All 
of the four nodes generate bursts which are destined 
to egress node 5. The local bursts assembled at joint 
node 4 compete for output wavelengths with transit 
bursts arriving from previous nodes. Figure 5: 5-node 
topology, with node 4 as a joint node. Packet arrivals 
to the nodes are Poisson with exponentially generated 
mean packet length of 40 kbits. Bursts are assembled 
using hybrid based burst assembly mechanism with 
time threshold of 100 micro second and size threshold 
of 1 Mbits. CECSVF explained in previously is used 
for wavelength scheduling. Burst transmission queues 
(BTQs) can buffer upto 1000 bursts. Following 
assumptions are taken:  
 The number of wavelengths on each link is 4 

with 10 Gbits capacity.  
 Full wavelength conversion is available at node 

4.  
 No re-attempt is performed when a connection 

is blocked.  
 
Calculation of offered network load and blocking 

probabilities are calculated using standard procedure. 
Total simulation time is divided into 20 intervals plus 
a warm-up or transient period and 95 % confidence 
interval is used to determine the accuracy of the 
output. 0:1 million bursts are generated for each 
simulation interval. Figure 6 plots the waiting time of 
local bursts as a function of offered transit load while 
the local load is fixed at 0:2, 0:3 and 0:5. It is 
observed that with the increase in transit load, the 
waiting time of the local bursts increases. Similar 
behavior is shown in Figure 7, which plots the BTQ 
size for local bursts. Figure 8 draws the mean 
blocking probability of transit bursts as a function of 
local load. It can be observed that with the increase in 
local traffic load, transit traffic is affected badly in 
terms of burst blocking probability. The results show 
that if both local and transit traffic has equal priority, 
both will effect the traffic of other. The usage of 
wavelengths can be restricted for both local and 
transit traffic to achieve a bargain between mean 
waiting time of local traffic and the loss rate of transit 
traffic. Mixing of local and transit traffic is studied in 
to control the output channel sharing by extending the 
basic mixed loss-delay queueing models and are 
solved by Markov chain techniques.  

 
4. Conclusion 

This paper introduced the requirement of an 
edgecore joint node (ECJN) in optical burst switched 
(OBS) networks. Architecture of ECJN is described in 
detail with functionalities of each module. A new 

scheduling algorithm, composite edge-core 
scheduling with void filling (CECS-VF) for 
multiplexing both local and transit traffic is proposed 
and the buffer requirements for the ECJN is 
discussed. The effect of high transit load on local 
assembled bursts, and effect of high local load on 
transit traffic is analyzed through simulations. 

 

 
Fig. 6. Waiting time of local bursts as a function of offered 

transit load 

 

 
Fig. 7. Mean BTQ size as a function of offered transit 

load 
 

 
Fig. 8. Mean blocking probability of transit bursts as a 

function of offered local load 
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Abstract: Scheduling systems are an integral part of edge nodes in modern communication systems. These nodes 
aggregate the incoming traffic flows and groomed traffic is sent to core network. The aggregation is done on the 
basis of scheduling criteria. In this work, we have analyzed a scheduling system where high priority traffic is 
exhaustively served. The modelling approach we have used is Markov chain modelling. It is assumed that buffers 
available are of finite nature. Important performance measures such as blocking and waiting probabilities and 
mean flow time have been analyzed to give an insight into the system behavior. To prove the accuracy of analytical 
modelling, all results have been simulated. 
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1. Introduction: 

In modern communication networks, edge 
node’s major functionality is to provide a fair service 
to all incoming flows which are using edge nodes as 
access points. This fairness is achieved using some 
scheduling mechanism. A lot of scheduling policies 
have been proposed and it depends upon the particular 
scenario which policy suits the system requirements. 
There are several mathematical treatments possible to 
model a scheduling system. In general, such a system 
is many queue single server queueing system. Many 
results from queueing literature can be extended to 
analyze such a system. It is very helpful to categorize 
the research in this context. The recent survey has 
been given by [35]. This categorization is based on 
type of service, switch over rates, and the system size. 
There are other categorizations, presented by [25]. 
The most common types of service are exhaustive, 
non-exhaustive or gated service. In exhaustive service 
there are also many flavors. In general, in exhaustive 
service, the server provides service to a particular 
queue till the queue is empty. In a gated service 
system, the server switches to a queue and serves 
exhaustively only those customers which were present 
in the queue at switch-over time. In non-exhaustive 
systems, the server serves only one customer in a 
queue but queues can be polled in many different 
fashion like in a cyclic manner or some pre-defined 
order [13]. The switchover time is also an important 
parameter. It is the time taken by server to switch to 
another queue after service completion. This time is 
usually very small as compared to service time and is 
ignored in many studies; however this can affect the 

performance of a scheduling system where it cannot 
be ignored in comparison with service time. The 
capacity of system is also an important parameter to 
take into account. Most of studies have assumed 
infinite queue capacities for modelling such 
scheduling systems. However, real systems always 
have finite capacities, therefore queues with finite 
capacities should be considered for true performance 
evaluations. Blocking probability, which is an 
important performance measure in real networks is 
only applicable when system has limited capacity. In 
literature, first study of multi-queue single server was 
done by [19]. The first study on communication 
networks was done in early 70s in order to model the 
time-sharing systems. Leibowitz in [16] first studied a 
cyclic queueing system with constant switch over 
times. Exhaustive and gated service with null switch-
over times have been analyzed by Cooper and Murray 
[5], [6]. Bux and Truong [3] gave a very general 
analysis for exhaustive service discipline with any 
number of queues. Models with asymmetric service 
were also presented by many authors like Lee [15]. He 
presented an analysis for two-queue system. Lee 
analyzed one queue for exhaustive service and limited 
discipline was used for the other queue. Kuehn [13] 
analyzed the round-robin queueing system. He derived 
results for GI/G/1 queues based on cylic service time 
and general switch-over rates. He also extended the 
results for batch service and re-transmission with 
constant bit-error rate [14]. All studies discussed 
above used infinite queue capacity. The models with 
exhaustive and non-exhaustive service discipline with 
finite queue capacity are not so common in the 
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literature. Single buffer systems were first discussed 
by Chung [4] and Takine [29], [30], [31]. Magalhaes 
in [20] used M/M/1/1 queues for a multi-queue 
system. Titenko [32] calculated moments of the 
waiting time for single buffer multi-queue system. 
Takagi [26] used M/G/1/n for finding Laplace 
transforms of cycle times with exhaustive service. 
Tran-Gia have done several studies in this regard 
[33], [34]. He used imbedded Markov chain for 
analysis of a non-exhaustive queueing system with 
finite buffers. In [1] authors presented a markov chain 
analysis of cyclic finite queue system, with non-zero 
switch-over times. A very good extension of early 
work was presented by Takagi [27]. In addition [35] 
covers a good overview of available models. Closed-
form solutions have been given by some authors but 
mostly these results are available for single-buffer 
systems. There are several ways to give priority to 
involved queues in a scheduling system [25], which 
includes schemes using more visits to higher priority 
queues or exhaustive/gated service of higher priority 
queues. These schemes are known as queue priority 
schemes. Manfield [21], [22] studied one exhaustive 
queue and n - 1 limited service queues. Message 
priority schemes are another form of priority schemes, 
in which priority is done within one queue [25]. A 
priority scheme in which the highest priority is served 
while visit to a queue was analyzed by [37], Karvelas 
and Leon-Garcia [12]. Regarding application areas, 
Nagle in [24] proposed and analyzed fairqueueing 
system which is mapable to many scheduling 
algorithms without any priority considerations. Ibe 
and Trivedi [11] purposed stochastic Petri Net models 
for exhaustive, gated and limited service queue 
scheduling discipline. Takagi [28] proposed three 
main areas in communication networks where polling 
models can be used for modelling scheduling policies. 
Bruneel and Kim [2], Grillo [9] and Levy [17] 
analyzed several examples of communication 
networks including ATM. In late 90s, people also 
studied many recent systems using multiqueue models 
like [38] and [36]. They analyzed polling systems 
involved in communications over IEEE 802.11 
WLANs. Bluetooth systems were studied using multi-
queue polling models by [23]. In this paper an 
exhaustive priority scheduling system with non-
negligible switchover time and queues with finite 
capacity is considered. The paper is originally 
presented in [10] and it is extended here with more 
results. and discussions. Additionally, background of 
the work is properly extended to have reference for 
future research. The system is a multi-queue single 
server system and is evaluated with very high switch-
over rate as compared to the service rate; therefore its 

effect is ignored when switch-over happens with a 
service in the current queue. However, when the 
server switches without any service the switch-over 
time has to be taken into account. The main quantities 
of interest are the mean number of customers, the 
mean waiting time, and the mean blocking in a queue. 
 
2.  Materials and Methods: 

 
       Fig. 1. Model for queueing system 
 

An n-queue single server system is used 
model scheduling problem under consideration. The 
size of queues is represented by si where (i = 0, 1, …,  
n - 1). Single server provides the service with 
exponentially distributed service time which is 
represented by µi  and it is the same for all types of 
customers. The arrival rate in different queues is 
shown by λi where index i serves for the same purpose 
as above. The server switches from one queue to the 
next and switch-over time is only taken into account 
when the server jumps to the next queue from an 
empty queue. It means that we are ignoring 
switchover time when a service takes place and server 
jumps to the next queue with a service in the current 
queue. Switchover rate is represented by ε. and it is 
also considered a single parameters for all queues. 
The queues are numbered ; 0; 1; 2 … :n - 1. And 
descending order is used to show priority. It means a 
queue with number 0 has the highest priority. The 
working of system is explained below. The server 
starts with the queue 0 and service all available 
customers exhaustively if queue is not empty, after the 
highest queue is empty it jumps over to the next queue 
in priority and serves one customer from it. After 
serving one customer it again polls the queue 0 for 
any available customer. If a queue is empty, the server 
switches to the next queue with delay of switch over 
time. The server keeps on going down to priority if all 
high priority queues are empty. As a thumb rule the 
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server jumps to the queue 0 after serving one in any 
queue and it goes down to lower priority queue if 
higher priority queues are empty. The switch over 
time is only used when the server switches over 
without serving any from the current queue.  
 
2.1 Analysis of Model  

To analyze the model consisting of a single 
server and multiple priority queues as described in the 
last section above, we take a vector T = [Q1;Q2; … 
;Qn; i], where i is used as queue index and is also used 
in diagram to show the queue being served. The 
process involved here is modelled then with the help 
of a Markov Chain. For an n-queue system n + 1 
parameters are used to represent a state of the Markov 
process in the steady state. To explain better using 
Fig. 2, we can draw the state diagram for a two queue 
system. Three parameters Q1,Q2,L are used, to 
represent the state as shown in Fig. First parameter 
describes the number of customers in queue in the 
first queue, second parameter represents the number 
of customers in the second queue and the last one 
describes the state of server. L = 1 shows first queue is 
being served which is having capacity s1 and L = 2 
shows the server is busy with queue 1. First two 
parameters range upto si +1, where si is the queue size 
and 1 shows an extra customer in with server. The 
state space is having three-dimensions and it is 
visualized as shown in Fig. The state space shown 
actually helps to understand the flow of process, 
however, it cannot be extended for more queues. 
Nevertheless, the same rules can be used to formulate 
the problem in computer programs to extend the 
Markov chain for large number of queues. The 
symmetry of the system also helps to generalize the 
rule of evolution of Markov process involved. Using 
state space, the state probabilities p can be calculated 
by solving a system of linear equations given by: 

 

Where  P = [p1, p2, …], is probability vector 
and Q is an infinitesimal generator matrix given 
by

 

 
 
Fig. 2. State space of a system with two queues 
 

Using state probabilities, the mean number of 
customers in a queue and the mean number of 
customers in the system can be found using equations 
below. Mean number of customers in the system: 

 
Mean number of customers in the queue: 

 
From above equations using Little’s law [18], it can 
be found Mean flow time (time spent in system) 

 
Mean waiting time (time spent in queue): 
 

 
 

State space is easy to extend to form a 
generalized system for n-queues. It requires now n + 1 
parameters to represent a state. It is not at all easy to 
draw state diagram for large number of queues, 
however, the same construction rules evaluated for 
two dimensional state diagram may be extended to 
formulate a system of linear equations for higher 
dimensions. The various performance measures can 
also be given in a general form as shown by equation 
given below. The mean number in the system and the 

(5) 

(4) 

(3) 

(2) 

(1) 
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mean number in queue are given by 

 
 

 
 

The waiting probability can be calculated 
using equation 8, which sums up all state 
probabilities, where a queue is neither empty nor full 
and blocking probability can be calculated by 
summing up all the state probabilities where a queue 
is full as given in equation 9. 
 

 
 
 

 
 

3. Results and Discussion:  
Various characteristics measures have been 

used to analyze the behaviour of presented system. 
Mean queue sizes, flow time, waiting and blocking 
probabilities have been studied using different arrival 
rates or total load to the system in this section. 
Additionally, the effect of arrival rates of lower 
priority queues on high priority queue has been 
demonstrated to show the validity of exhaustive 
priority scheduling. The model assumes ignorable 
switch over times as compared to service time. 

Maximum queue sizes for all the plots are same and 
equal to 10. For clarity and ease of understanding, all 
figures except Fig. 3 and Fig. 4 are plotted using three 
priority classes. All results have been plotted with 
simulations points on analytical curves. Fig. 3 and 
Fig. 4 are using a scheduling system with four priority 
classes. Fig. 3 shows the mean number of customer in 
all queues for varying arrival rates. It is clear that the 
highest priority queue has minimum number for all 
arrival rates. The mean number of customers in all 
queues grows slowly for low arrival rate or total load, 
but increases rapidly after a certain load for low 
priority queues which is different for different queues. 
However, the high priority queues continues to show 
the same steady behaviour. The low priority queues 
reaches to the saturation point, which is 
approximately equal to 1. The behaviour of exhaustive 
priority discipline is quite clear from the plot. The 
same conclusions can be drawn from Fig. 4. Here, all 
high priorities experience comparative blocking 
probabilities and low priorities approach to 1 much 
earlier for all different arrival rates. In Fig. 5. the 
mean flow time is plotted against varying arrival rates 
in all queues of the priority system. It is quite clear 
that low priorities face comparatively high flow time. 
The customer which are blocked are not included in 
the calculations of flow time. Fig. 6 depicts the same 
kind of behaviour where the difference is only that 
now customers blocked have been included in 
calculations. In Fig. 7, the mean flow time has been 
plotted against varying arrival rates. The arrival rate 
of the highest priority queue is fixed and we can easily 
observe that increase of arrival rate in lower priority 
queues does not much influence the flow time of 
highest priority queue. Next in Fig. 8 the mean 
waiting probability has been plotted against varying 
arrival rates in all queues. The same behaviour is 
observed as the mean flow time plot discussed earlier. 
The waiting probability increases and after a certain 
saturation point it tends to decrease for all queues. 
The decrease in lowest priority queue is most rapid, 
and the reason of that is the sharp increase in 
blocking probability which resultantly reduces the 
mean waiting time of waiting customers. Fig. 9 shows 
that only increasing the arrival rate in lower priority 
classes has negligible effect on highest priority which 
validates the exhaustive service scheduling again. In 
the last Fig. 10 switch over time has been plotted 
against blocking probabilities for a system of three 
queues with fixed arrival rate in all queues equal to 
0.3. It can be seen that increasing the switch over time 
has very little effect on the performance measures. 
Definitely this can only be assumed if the chosen 
switch over rate is much higher than service rate. 

(8) 

(9) 

(7) 
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Fig. 3. Effect of varying all arrival rates on queue 
sizes with maximum queue capacity = 10 for a four-
queue system. 
 

 
Fig. 5. Mean flow time E[Tf ] with maximum queue 
capacity = 10 for a three-queue system vs arrival rate. 
all rates are varied simultaneously and blocked  
customers are not taken for mean flow time 
calculations. 
 

 
Fig. 6. Mean flow time E[Tf ] vs arrival rates, where s 
= 10 for a three-queue system. Blocked customers are 
considered for mean flow  
time.

 
Fig. 7. Varying only λ1; λ2, mean flow time E[Tf ] of 
all queues with maximum queue capacity = 10 for a 
three-queue system. Blocked customers are not taken. 
 

 
Fig. 8. Waiting probability Pw vs arrival rates where 
all rates are varied simultaneously with s = 10. 
Blocked customers are included in calculations. 
 
 
 

 
Fig. 9. Varying λ1; λ2,  for Arrival rates vs blocking 
probability Pb s = 10 and system is a three-queue 
system. 
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‘ 

Fig. 10. Switch over time vs blocking probability Pb 
with maximum queue capacity = 10 and 

 λi = 0:3 ; i = 0; 1; 2 
 

4. Conclusion: 
In this paper, a Markov chain model is 

introduced to model an exhaustive priority scheduling 
system where the involved buffers are limited and 
switch over time is only considerable when it happens 
with empty queues. The Markov chain is extended to 
a system with few queues but it is computationally not 
feasible to extend the analysis for very large number 
of queues. However, the analysis presented a real 
insight into the system behavior under consideration.  
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Abstract: This study was carried out to evaluate the effects of replacing alfalfa hay with ensiled mixed tomato and 
apple pomace (EMTAP) on ruminal fermentation and apparent digestibility of diets. Six multiparous Holstein dairy 
cows in mid lactation were used in 3×3 Latin square design and fed alfalfa hay plus concentrate mixture with three 
levels replacement with EMTAP (0, 15, 30%) during 63 days. Results showed that, differences between treatments 
were significant. Feeding EMTAP resulted in a significant higher acetic and propionic acids and total volatile fatty 
acids concentration and significant (P<0.01) lower rumen pH. The substitution of EMTAP in dairy cow diets is 
associated with a better DM, OM, CP and NDF digestibility. It was concluded that, EMTAP can efficiently replace 
up to 30% alfalfa hay. The nutritive value of tomato and apple pomace could be improved when they are used 
together (50:50) in dairy cows diet.  
[Farzad. Abdollahzadeh, Rahim Abdulmalaki. The effects of some agricultural By-products on ruminal 
fermentation and apparent digestibility of Holstein dairy cow. Life Sci J 2012;9(4):81-85] (ISSN:1097-8135). 
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1. Introduction 
              Shortage of inexpensive feed resources often 
impose major constrains on the promotion of animal 
production. Considerable quantity of agro-industrial 
by-products are generated every year in most 
developed and developing countries. Introduction of 
alternative feedstuffs is an interesting challenge for 
animal nutritionists and it could overcome the 
problems of environmental and production costs. 
Ruminants which are able in converting waste items 
in to useful products such as meat, milk and skin, 
offers a feasible solution of using by-products and 
preventing pollution (Oni et al., 2008). Tomato and 
apple pomace are two alternative by-products that 
obtained from tomato paste and apple juice industrial 
production, respectively. These by-products are 
produced in huge amount annually. The chemical 
composition of final pomace is linked to the 
morphology of the original feed stock and the 
extraction technique used. Although tomato and 
apple pomace are varying from nutrient density, 
effective processing can improve their nutritive 
value. According to NRC, (2001) apple pomace (AP) 
is very low in protein (6.4% protein on DM basis), it 
also serves as a useful energy source because of high 
content of soluble carbohydrate for ruminants. 
Researches conducted on AP (Rumsey, 1978; 
Fontenot et al., 1977), showed that AP supplemented 
with natural proteins was comparable to protein 
enriched corn silage. In contrast, Elloitt et al. (1981) 
demonstrated that, tomato pomace (TP) have the 
potential to be a good source of protein, however its 
energy source may be limited due to the high fiber 

content.Previous researches reported different results 
from feeding TP and AP. The complementary 
composition of AP (low protein concentration) 
(Alibes et al., 1984; NRC, 2001; Pirmohammadi et 
al., 2006) and TP (high protein content) (Fondevila et 
al., 1994; Del Valle et al., 2006; Weiss et al., 1997) 
suggest to use those by-products together. Our 
previous observations (unpublished data) showed that 
processed TP with AP (ratio of 50:50) had more 
palatability and digestibility than processing with 
urea, wheat straw, NaCl and NaOH for sheep. The 
aim of the present study is to evaluate the effect of 
ensiled mixed tomato and apple pomace (EMTAP) 
on ruminal fermentation and diet digestibility in 
Holstein dairy cows. 
2. Material and methods 
2.1 Tomato and apple pomace and silage preparation 
              Fresh experimental samples of tomato 
pomace (TP) and apple pomace (AP) were collected 
from several factories in Urmia city (Iran). TP and 
AP were mixed together (50:50 on DM basis) and 
ensiled without any additive in a trench silo on a 
concrete floor. The mixed TP and AP silage 
(EMTAP) was sealed for 55 days, next fed as TMR 
diets in three levels replacement of alfalfa hay. 
Chemical composition of TP, AP and EMTAP was 
determined using the method suggested by AOAC 
(2000). Neutral detergent fiber (NDF) and acid 
detergent fiber (ADF) were determined using method 
of Van Soest et al. (1991). 
2.2 Dairy cow management 
               Six multiparous dairy Holstein cows were 
used in a 3×3 Latin square experimental design with 
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three 3-wk periods. They were kept in individual 
concrete tie-stalls and had free access to drinking 
water at all times. The daily TMR diets were given in 
two equal feeds at 08:00 and 20:00 h to provide 
approximately 10% feed refusal each day (as-fed 
basis). Feed refusal were removed and weighed 
before feed offered at 08:00 h. Body weight was 
recorded prior to morning feeding on 2 consecutive 
days at the beginning and at finish of each period. 
The experimental periods lasted 21 d, including 14 d 
of adaptation and 7th d of sampling and data 
collection. During the last 7th d of the experimental 
period collection and sampling of TMR diets, feed 
refusal, rumen fluid, blood, feces and urine were 
performed. Normal herd management practices were 
followed during the experiment. Daily feed intakes 
and milk production were recorded for individual 
cows throughout the experiment. 
2.3 Treatments and digestibility study  
              The dietary treatments consisted of three 
levels replacement of alfalfa with EMTAP and 
include diet 1 (control or 0% EMTAP), 2(15% 
EMTAP) and 3(30% EMTAP) on DM basis. The 
diets were formulated according to the NRC (2001) 
guidelines. Ingredients and chemical composition of 
the diets are reported in Table 1. To evaluate the 
diet’s nutritive value, the apparent digestibility was 
determined at 4th, 5th and 6th -day of each sampling 
period. Total feces were collected individually from 
each animal, sub sampled and stored (-20°C) for the 
subsequent laboratory analysis. 
2.4 Data collection, analytical methods and 
laboratory analyses 
              Samples of rumen contents were collected 
on 6th day of each sampling period, 3 h post feeding 
by esophageal tube connected to vacuum pump. The 
first 20-30 ml of ruminal fluid obtained was 
discarded prior to collecting samples to minimize the 
saliva contamination. Ruminal contents were 
squeezed through two layers of cheesecloth and 
immediately analyzed for pH using a Schott Titrator 
Titroline easy pH-meter. To inhibit microbial growth 
and NH3 volatilization the pH value was maintained 
less than 2.0. Five milliliters of strained rumen fluid 
were preserved by adding 1 ml of 25% H2PO4 to 
determine volatile fatty acids (VFA), and 10 ml of 
filtrate were preserved by adding1 ml of 1% H2SO4 to 
determine ammonia-N. Samples were frozen at 20°C 
and subsequently analyzed for ammonia-N using 
micro Kjeldahl method, (according to AOAC 2000 
recommendations) and VFA concentrations (acetic, 
propionic, butyric, Valeric, Isovaleric) by gas 
chromatography (mark Philips, Varian 3700, serial 
number pu4410, Varian Specialties Ltd., Brockville, 
Ontario, Canada) with a 15-m (0.53 mm i.d.) fused 
silica column (DBFFAP column; J and W Scientific, 

Folsom, CA) in Animal Nutrition Laboratory in 
Tehran University. Feces were collected and 
extracted through cheesecloth into a clean beaker; the 
urine samples were taken via vulva stimulation. 
Feces and urine pH was measured using a Schott 
Titrator Titroline easy pH-meter. For the estimation 
of DM intake and apparent digestibility, sample of 
feed offered, rejected feeds and feces were dried 
(60°C for 48 h), weighed and sub sampled to be later 
analyzed for chemical composition. The dried 
samples were grounded through a 1-mm screen and 
were assayed for DM, OM, (AOAC, 2000; #930.15) 
and CP (AOAC, 2000; #990.03). The organic matter 
(OM) was calculated as weight loss upon ash. Neutral 
detergent fiber (NDF) and acid detergent fiber (ADF) 
were analyzed according to Van Soest et al., (1991). 
Dry matter intake was calculated as the difference 
between DM offered and refused. 
 2.5 Experimental design and statistical analysis 
               Data collected from DM, OM and CP 
digestibility and pH (rumen, urine and feces) were 
statistically analyzed using the GLM procedure 
(SAS. 1998, Inst. Inc., Cary, NC). Level of 
significance was α = 0.05, and the Tukey test was 
used to test for all pairwise comparisons among 
means. The model used for this analyze was: 

Yijk= μ+ Ti+ Cj+ Pk+ εijk 

 
where Y is dependent variable, μ is the overall mean, 
T is treatment effect (i = 1, 2, 3 EMTPA levels), C is 
cow effect (j= 1 to 6), P is period effect (k= 1, 2, 3) 
and ε is random residual error term. Remaining data 
from VFA concentration and ammonia-N were 
analyzed as unbalanced completely randomized 
design. GLM procedure and Duncan test were used to 
compare differences between treatments. 

Elevation of plasma glucose, elevation of 
plasma cholesterol, and immunosuppression of 
humoral and cell-mediated immune responses 
(Taxton and Siegel. 1970). 

 
3. Results and discussion 
3.1 Ruminal fermentations  
              Concentration of total VFA profile, 
ammonia-N and pH in ruminal fluid at 3 h post 
feeding were used to observe the ruminal 
fermentation pattern (Table 2). Results from analysis 
of rumen fluids indicated that ruminal pH and VFA 
concentrations were different (p<0.05) among diets 
but ammonia-N was not affected. Data obtained 
showed that both levels of EMTAP resulted in higher 
acetic, propionic, acetic: propionic ratio and total 
VFA concentrations, but in lower ruminal pH 
(P<0.01). These trends are similar to those described 
by Rumsey, 1978; who worked on supplementation 
of AP with non protein nitrogen (NPN) in gestating 
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beef cows and fistulated steers, and Chumpawadee 
and Pimpa (2009), who worked on effect of some 
non forage fiber sources such as TP in beef cattle 
nutrition. The rate and extent of carbohydrate 
degradation in the rumen affected VFA production. 
Rumsey (1978) reported that feeding AP was 
associated with a slightly reduction of ruminal pH, a 
higher acetic to propionic acid ratio and lower 
proportions of ruminal branched-chain fatty acids. 
Same results were also observed by Oltjen et al. 
(1977) when compared AP with corn silage. Due to 
the high content of acids components of EMTAP 
(pH: 3.5), especially malic and citric acid (NRC, 

2001) a decrease of rumen pH was observed. At the 
same time its high amount of pectin (AP 15 and TP 
7.55 %) can represents a substrate for rumen bacteria 
to produce acetate (Del Valle et al., 2006). 
Concerning TP, present results are comparing with 
findings reported by Chumpawadee and Pimpa 
(2009), those authors observed that total VFA 
concentrations and ruminal acetate of animal fed TP 
were higher (P<0.05) compared with other (rice 
straw, palm meal, dried brawer gain, soybean hull) 
diets. The authors conclude that these results are due 
to high carbohydrate fraction in TP. 
 

 
 

Table 1. Ingredients and nutrient composition of experimental diets (DM basis) 
Diets (EMTAP levels)  

3 2 1   
30%EMTAP 15%EMTAP 0%EMTAP Ingredients 

18.41 33.35 45.67 Alfalfa hay 
30 15 0 EMTAP‡ 

9.92 10.23 10.25 Soy bean meal 
38.2 37.99 37.96 Barley 
0.99 0.57 0 Fat (Oil plant) 
1.54 2.09 5.4 Wheat bran 
0.44 0.27 0.22 Caco3 
0.5 0.5 0.5 Premix† 

 
(% based DM) 

 Nutrient compositions  
  

63.1 78.3 98 DM 
1.62 1.58 1.54 NEL (mcal/kg) 
15.5 15.5 15.4 CP 
35.1 35.2 35.4 NDF 
24.3 23.1 21.4 ADF 
0.5 0.6 0.6 Calcium  
0.4 0.4 0.4 Phosphorus   

51.59 51.65 54.33 Concentrate  
48.41 48.35 45.67 Forage 

‡EMTAP, ensiled mixed tomato and apple pomace; DM, dry matter; NEL, net energy for lactation; CP, crude 
protein; NDF, neutral detergent fiber; ADF, acid detergent fiber. †Premix supplied (on a concentrate DM basis): 
400.000 IU of vitamin A/kg, 100.000 IU of vitamin D3/kg, 100 mg of vitamin E/kg, 219 mg/kg of  Mn, 69 
mg/kg of Zn, 116 mg/kg of Fe, 23 mg/kg of Cu, 1.8 mg/kg of I, 0.6 mg/kg of Co, and 0.46 mg/kg of Se. 
 
3.2 Digestibility study 

Mean values of diets digestibility are shown in Table 3. The results showed that DM and OM digestibility 
tended significantly (P<0.05) to increase with add EMTAP in the diet. It was showed by several studies (Ibrahem 
and Alwash, 1983; Ojeda and Torrealba, 2001) that TP can improve the nutritional value of the diet, due to its 
content in more digestible protein (61.2 %) and ether extract (86.3 %). Rumsey (1978) reported that AP is similar to 
corn silage for total digestible nutrients content as pectin, pentosans and ether extract.(already reported before) 
Generally, the diets containing EMTAP respect to the presence of more nitrogen free extract (NFE), appreciable 
quantities of soluble carbohydrates (NRC, 2001; Hang and Woodams, 1986, Rumsey 1978) and pectin (Del Valle et 
al., 2006) in AP and TP, may lead to higher digestibility of DM and OM in control diet. 

 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  84

Table 2. Volatile fatty acids, ammonia-N and pH of rumen content, feces and urine pH in cows fed diets with 
different content of EMTAP. 

  
 Diets (EMTAP Levels) ‡   
 1 2 3   
 0% EMTAP 15% EMTAP 30% EMTAP   
Concentrations    S.E.M P value 
Total VFA, mmol/L  68.15c 83.7b 91.24a 0.56 <0.01 
Acetic, mmol/L  40.1b 51.75a 53.15a 0.29 <0.01 
Propionic, mmol/L  18.55b 20.2b 26.2a 0.35 0.04 
Butyric, mmol/L   8.6 9 9.55 0.18 0.25 

Valeric, mmol/L.  0.7  1.55 2.55 0.36 0.25 

Isovaleric, mmol/L  0.2 0.3 0.65 0.08 0.21 

Acetic: Propionic, mmol/L  2.03b 2.16b 2.57a 0.05 0.04 

Ammonia-N, mmol/L  6.98 7.3 7.45 0.11 0.35 

pH variations      

Rumen  6.55a 6.31b 6.01c 0.04 <0.01 

Faeces  7.3a 6.65b 6.59b 0.12 <0.01 

Urine.  8.5  8.28 8.23  0.09 0.19 

      

‡Diets,1= (control or 0% EMTAP); 2= (15% EMTAP); 3= (30% EMTAP); S.E.M = standard error of means; a,b,c 
Means in the rows with different superscripts are significantly different (P<0.05). 

  
Table 3. Nutrient digestibility and dry matter intake of cows fed diets differing in ratio of EMTAP. 

  
 Diets (EMTAP Levels) ‡   
 1 2 3   
 

0% EMTAP 
15% 

EMTAP 
30% 

EMTAP 
  

Item    S.E.M P value 
DM intake ( kg/d) 21.3b 23.7ab 24.5a 0.68 0.02 

DM 64.24b 66.59a 66.84a 0.6 0.03 
OM 68.30b 70.36a 70.21ab 0.5 0.04 
CP 66.19 66.25 66.24 0.14 0.94 
NDF 
 

58.02 
 

59.01 
 

58.60 
 

0.27 
 

0.08 
 

‡Diets; 1= (control or 0% EMTAP); 2= (15% EMTAP); 3= (30% EMTAP);  DM intake = dry matter intake 
(kg/d);S.E.M = standard error of means 
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Abstract: Tourism industry has been confronted with challenges like other activities and economical circles parallel 
with economic world crisis and different industries and jobs like tourism are goal and cause severe decline and 
downfall, this is right when according to WTO (tourism world organization) report, tourism is one of main economic 
activities after oil industries and constructing automobiles. And researchers declare in surveys that tourism industry 
include more than eleven percent of total world national gross production. Tourism world costs expenditures are 
2000 million dollar and countries share has been declined after economic world crisis of these numbers. This 
problem causes to influences on Tajikistan that has different tourism destinations such as remedial hot water 
resources and tourist journeys for remedy and recovering, is one of main purposes of tourism of this country. As 
formal statistics of tourism organizations in Tajikistan country shows negative growth of tourism entrance statistics 
to this country. 
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1. Introduction 

Tourism in ancient soviet countries after 
collapsing in first years of Tajikistan autonomy after 
1991 Gregorian year usually has positive growth and 
tourists in all parts of world, after collapsing ancient 
soviet irony walls, they interested in to have a 
journey to fifteen soviet countries and being familiar 
with people, culture and tourism destination of these 
independent countries, and came back to their 
countries with valuable experiments of journey, 
republic of Tajikistan also is one of historical 
countries and most important Persian language in 
middle Asia and mavaonahr countries (countries 
between sir sea and amo sea). this country has seven 
million people population and about 143100 square 
kilometer perimeter and also has neighbors such as 
Uzbekistan, Afghanistan And has hundred natural 
rivers, mountains, jungles, natural hot waters, 
different traditional arts and national and historical 
museums. Remedial tourism is one of income 
creating resources in Tajikistan. Remedial tourism, 
today in tourism markets has been allocated growing 
section of market to itself. (Bookman, Milica Z 
&Bookmam, Karla R, 2006). seven categories of 
these agents are influenced in remedial tourism 
affluence in international level : decrease in patients 
remedial cost, better quality of remedial services, 
shortening of prospect queue, increase in number of 
insurance incapable remedies in west countries, and 
special remedies. (Woodman, Josef, 2006). 

 
 

1.1. Tourism industry in economic viewpoint  
Economists know tourism industry as 

employment and capital production industry, and pay 
attention to this industry, so they believe that tourism 
correct development causes exchange increase in 
economic aspect. Economic science scientists believe 
that if a country can use special potentials in tourism 
destination in countries, these economic wheels will 
move. Host region is called to definite limitations in 
society that in addition to residential population and 
social and economic life, tourism focus is settled in it. 
(Ritchie, J. R. Brent. Et.al.2011)  

 
2.1. Tourism economic benefits  

Exchange entrance to country, employment 
in most of cases, retailer market dynamism, airport 
activity and transportation system, financial increase, 
increase in native productions and artifacts, increase 
in private section financing (in constructing hotels 
and other related services) and creating thousand 
employment situation and new entrepreneurship. 
“Mack gahan”, believes that thirty six percent of 
companies and industries profitability depends on 
their specifications and capabilities.  

 
3.1. Looking at tourism destinations in Tajikistan 

Different tourism destinations in Tajikistan 
and its originality can be surveyed in different 
dimensions, in the center of Dushanbe capital of 
republic of Tajikistan, we can name Tajikistan 
national museum and teacher kamaledin Behzad, 
valuable complex that ancient and antique and costly 
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things are kept in it, several art gallery and traditional 
marketing shops, artificial seas beside Height hotel 
and zoo with different species of animals and 
creatures and donated bears from Russia, hundreds 
rivers and seas coasts that are suitable for swimming 
in summer, Tajikistan national library and ancient 
building of national library that was named hakim 
abolqasem ferdosi, beautiful squares with huge 
statues from soviet times and autonomy era like 
esmaeel samani square, sadredine eyni, ebnesina and 
statues that were hanged on walls and they were 
Tajik writers such as khiam, jami, chekhof, lahoti and 
other famous writers. Tajikistan country with special 
natural and continental specifications, traditional and 
art buildings for tourism proponents, is a good 
destination and also is so important in international 
level because of geographical specifications and 
settled in Europe in east of Asia road (silk road). And 
on the other hand, properties can be reached from 
nature directly. (Such as natural resources) and 
processes converts this properties to outputs (such as 
products and services) for selling and exposing in 
market. But exploiting from different focal 
capabilities of tourism needs complete perception of 
economical and social systems of host region in one 
hand, and tourist’s needs and wants recognition and 
their coordinating with host region infrastructure on 
the other hand. different regions and more important 
cities of ancient saqad province, capital of khojand 
city in the north of Tajikistan that have historical 
specifications, sea, dam, powerhouse from soviet 
times, ancient museum, qaraqom sea that was 
constructed between three Tajikistan, Uzbekistan and 
** countries about fifty years ago. also, khojand 
museum have hundreds historical arts and ancient 
goods and international airport of khojand accepts 
flights even from Moscow and also has historical 
mosque (moslehedin) and historical market 
(Thursday market) and nature tourism probability 
(with fishing). Different regions of tourism and kolab 
city that emam ali rahman is president of this ancient 
city and also has airport and international flights from 
Russia. the other considerable regions are ecotourism 
destinations in Tajikistan and natural jungles beside 
rivers especially near some cities, with hunting 
probability of extinct animal species and special birds 
that some o European tourism are interested to this 
regions. Tourism is a complex process that is consists 
of national and international development agents and 
involved groups with government politics, 
programming and legislation. (Peterson, 
T.Guiden.et.al.2004) in addition to this, tens sport 
and international matches are hold annually in tens 
sport field that are interested by sport tourists, 
admissible excavating projects that are done by 
universities, are considered by ancient and historical 

tourists. qolbeh park and cable car in the center of 
doshanbe city also is considered by war tourists as a 
place of soviet war victors against Hitler German 
army has pictures museum and local historical arts 
that every year soldiers and armies pay 
regards(Bojanic, D.C. (1991).  

 
4.1. Surveying economic crisis on Tajikistan 
tourism  

According to increasing growth tourist in 
more than one decade after republic of Tajikistan 
autonomy from ancient soviet, transforming 
destination experiments is more important in tourism 
industry in more aspects, and also transforming a 
positive sample from destination has considerable 
important, because selecting destination priorities is 
influenced by people perception ideality of these 
destinations extensively, and despite of first fifteen 
years of autonomy of these republic, according to 
economic universal crisis, increasing oil price, 
increasing unemployment in world level, decreasing 
income per capita, entrance tourism declined from 
2008 years to now gradually to Tajikistan (Tefler, 
David and Sharply, Richard, (2008).  
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Figure1: Foreign passengers table to Tajikistan with 
negative growth to 35 percent in 2008 to 2011 
Gregorian years  
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Figure2: Tourism entrance Circle diagram to 
Tajikistan from 2008 Gregorian year to first six 
month of 2011 Gregorian year  
 
2. Conclusion: 

Tajikistan country, has been placed in a 
special region in middle Asia, is a country that has 
more abilities and capabilities, and more proponents 
take a trip in natural tourism, historical tourism, 
remedial tourism, sport tourism, war tourism, 
religious tourism and educational tourism section. 
Tajikistan for recovering declining entrance tourist to 
this country increase tourism facilities such as 
developing roads, transportation vehicles for tourists, 
reducing hotels fee, teaching officers, and internal 
tour leaders and sending tourism section specialists 
for reviewing different points in successful countries 
in tourism industry with successful strategies against 
rival countries with governmental budget devotion 
about study and executive and infrastructure affairs, 
takes steps in this country’s industry future that in 
addition to creating new jobs restricts work force 
recent migration to Russia and other countries. By 
increasing gross internal production (GDP) and gross 
national production (GNP) causes increasing income 

per capita in Tajikistan country. According to that 
ninety three percent of Tajikistan land is mountain, so 
can converted to Swiss in middle Asia in tourism 
aspect. And in addition can cause tourism activity in 
nature and mountain climbing, and hold mountain 
climbing international championship period in one 
period according to communist famous summit that 
was named in soviet times and today had been named 
esmaiel samani in Sassanid government, with tourism 
attraction incentive.  
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Abstract: Considering the fact that children are among the most vulnerable communities and since they can’t 

overcome adversity due to their young age and intellectual and physical immaturity, placing priority on their basic 
and natural rights is something obvious and is the natural and legal authorities’ responsibility. Since all human 
beings are subject to the rights and freedoms enshrined in the constitution without considering their race, color, 
gender, language, religion, and so on, children must have particular rights because they make the country’s future so 
that their welfare, liberty, happiness, and beliefs must be formally recognized and necessary facilities and 
equipments must be properly and healthily provided for their physical, mental, ethical and social growth in a healthy 
free environment. Children need adequate family and social security and special support including certain care 
before and after birth. Even children who are intellectually and physically disabled need special care and attention 
together with proper training appropriate to their disability status. 
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1. Introduction 

Considering the fact that children are among the 
most vulnerable communities, there is no doubt that 
they can’t overcome adversity due to their young age 
and intellectual and physical immaturity. Therefore, 
placing priority on their basic and natural rights is 
something obvious and is the natural and legal 
authorities’ responsibility. Since all human beings are 
subject to the rights and freedoms enshrined in the 
constitution without considering their race, color, 
gender, language, religion, and so on, children must 
have particular rights because they make the country’s 
future so that their welfare, liberty, happiness, and 
beliefs must be formally recognized and necessary 
facilities and equipments must be properly and 
healthily provided for their physical, mental, ethical 
and social growth in a healthy free environment. 
Children need adequate family and social security and 
special support including certain care before and after 
birth. Even children who are intellectually and 
physically disabled need special care and attention 
together with proper training appropriate to their 
disability status. The basic principle that children need 
love and affection has been proved by psychologists. 
If a child is not faced with love and affection since 
birth, his personality won’t grow perfectly or 
moderately and is prepared to move toward devious 
way and social disorder in future. Thus, in first step, 
parents must provide and environment full of love and 
affection with ethical, spiritual and material security 
for their children and most importantly, a child 
shouldn’t be separated from his or her mother except 
in very exceptional cases. In the second step the 
society and related authorities are responsible to 

provide a relaxing environment for children and their 
families without any concern, and to take good care of 
poor children and children without any family. If 
governments provide material help for poor families 
whose children need welfare, they not only won’t lose 
anything, but also will benefit from these children as 
country’s wealth who will make up any loss in future 
and since the field of their moral, cultural and mental 
growth has been provided, they will make a healthy, 
peaceful society. That’s why it is recommended that 
children must benefit from free but compulsory 
education. Legal system reflects the rights and duties 
of human beings in a society, and its supreme goal is 
to establish law and public order. So that everyone 
who doesn’t respect other people’s privacy and 
dignity will be punished and no abnormality or illegal 
behavior is tolerated in defending their rights. But 
depending on his physical and mental conditions, a 
child has some special rights in addition to the legal 
rights of every human being, which make it necessary 
for the laws to support them which is essential for 
their growth and development. With the formation of 
modern international law, child rights appeared in this 
system. Convention on “the Rights of the Child” was 
passed by the UN General Assembly in November 20, 
1989 and different countries joined the convention on 
“the Rights of the Child” by signing this treaty.  

Islamic Republic of Iran's accession to the treaty, 
citing the seventy-second principle of constitution, 
was realized in March, 1993 with the approval of 
Parliament and Guardian Council. Of course, in top of 
the single article of this law it is stated that the 
provisions of the Convention in any case and at any 
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time must not be in conflict with domestic laws and 
Islamic criteria. 

Article I of the convention on the Rights of the 
Child, defines child as all human beings under the age 
of 18.Thus, according to this convention everyone 
under18, is called a child and is supported by this 
treaty. In Iranian legal system, the child is looked at 
differently by the convention. The legal systems of 
different countries and consequently according to the 
convention of Child Rights, a child .i.e. anyone under 
18, is acquitted of any responsibility. But Iranian 
legislator, in Article 49 of the Islamic Penal Code 
adopted in 1991, states that: children are acquitted of 
criminal charges if they commit crimes. The first note 
of article 49 also defines child as: a person who hasn’t 
reached religious maturity yet. Iranian legislator, in 
the first note of article 1210 of civil code which has 
been modified in 1991, defines the age of religious 
maturity as: Maturity age for boys is 15 and for girls 
are 9 of Arabic lunar year. Considering the above 
mentioned articles and with regard to the contents of 
Child Rights Convention and top part of single article 
of Iran’s accession to international convention of child 
rights, which declares that the provisions of the 
convention must not be in conflict with domestic laws 
and Islamic criteria, in any case and at any time, and 
also based on the rules of Iran Legal system in 
superiority of domestic laws to international laws and 
treaties, it can be inferred that In Iran In case of 
committing crime. Children are just acquitted of 
criminal charges and that religious maturity is the age 
of criminal charge and responsibility in Iran. 
However, in international law system, everyone under 
the age of 18 is considered as a child and therefore is 
free from any responsibilities and charges 
(Abrahamian, Ervand.2008).  

Posing lack of responsibility to a child takes the 
right of agreeing to definite or indefinite contracts 
away from him according to the world convention of 
child rights. It includes marriage as a kind of contract. 

However, according to article 1210 of civil code, 
children under legal age can get married with their 
parent permission; unfortunately, some forced 
marriages at young ages, especially among girls who 
live in rural and nomadic areas are based on this law 
which causes social abnormal consequences in the 
future. World convention of child rights in several 
cases, while supporting children rights and expressing 
governments duties in ensuring the realization of these 
rights, has forbidden exploitation, sexual abuse, child 
trafficking, torture, execution, illegal arrest and 
detention of children in various forms. It also supports 
and protects them entirely against narcotics, social 
reconstruction, social insurance and services, abuse, 
plays and leisure time, military service, custody and 
education, freedom of opinion and expression, 

individual and group freedom, preservation of privacy, 
right to live, the right to use a lawyer, personal 
identity, citizenship and the rights related to early life 
and name selection. A look at Islam attitude and holy 
prophet, Muhammad’s (Peace be upon him) and 
infallible Imams’ lifestyles and religious orders and 
instructions indicates their support of child legal 
rights. Arabic pre-Islamic ignorance considered a 
female’s birth a shame and embarrasses for her father 
and had legitimized the innocent girls burying alive.  

But prophet’s lifestyle which was inspired by 
Islamic instructions, not only saved innocent girl from 
being buried alive, but also granted her the right of life 
and even the right to receive inheritance from parents 
as half much as her brother. It seems that the rights 
which Islam has considered for a child deserves more 
learning and decent audiences. But the limited circle 
of thoughts and ideas has been incapable of 
introducing the significance and honor of religious 
instructions to the world within the context of time 
and space and simultaneous with the progress of 
human knowledge. Examples of such limited cycle 
could be observed in the formation of the laws ruling 
Iranian law system in relation to infants and children 
which hasn’t reached adequate development and 
efficiency over time. Of course, the significance of 
new Islamic penal code, which is approved of by 
qualified authorities and will soon replace the 
previous one with a legal notice, must not be ignored. 
The new law, in a precious step about the age of 
criminal charge and responsibility, has distinguished 
mental and physical maturity from each other and has 
classified children in three age groups of up to 12, 12-
15, and 15-18. Iranian legislator has also dropped the 
separation of girls and boys for punishment in new 
penal code, and has defined child as anybody under 
the age of 18. In fact, legislator has realized the 
content of the first article of child rights convention by 
proper modification of law, which defines child as all 
human beings under 18 and therefore Iranian law 
system in support of children is in accordance with 
article 37 of the world convention of child rights about 
the prohibition of child execution. An affair which can 
lead to the honor of human rights in Iranian society 
and will promote the image of Iranian law system 
appropriately in international level. Child abuse refers 
to any deeds or abandoned deeds which cause physical 
or mental hurt and which has some lasting impacts on 
a child. Unfortunately, this disgusting phenomenon 
has been one of the issues of Iranian society recently 
which makes it necessary to investigate it (Frost, Nick. 
2004). In World Health Organization in definition of 
child abuse, it has remarkable and noticeable sides. 
According to this organization definition, child abuse 
is any physical or mental harm or threat to a child’s 
physical or mental health and prosperity and welfare 
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by parents or anyone who is responsible for looking 
after him. Based on this definition, child abuse can be 
studied in four physical, psychological, neglect and 
abuse dimensions. There are various reasons for this 
immoral phenomenon to appear the most important 
among which are:  

Parents’ unawareness of children rights, economic 
and financial problems and inability to meet children’s 
needs in family environment, addiction and its 
consequences, behavioral disorders and mental 
diseases, family problems such as divorce, problems 
between couples, children physical problems such as 
enuresis and like which mentally cause stress for 
parents, educational problems such as not meeting 
children educational needs, or children inability in 
achieving their parents expected successes and goals. 
Therefore, it must be admitted that child abuse could 
have negative consequences for both the child in 
future and the society. If serious pathological studies 
were done in the field of criminology on some 
criminals such as the murderer of children in Pakdasht 
in early 2001, it would be quite clear that the 
murderer’s main incentive for murdering 26 innocent 
children after being raped was due to the fact that he 
had been raped when he was 9. It was the most tragic 
and brutal murder of children in the history of Iran. 
Unfortunately, sometimes it is observed that an 
addicted father, or irresponsible mother, or a step 
parent without ethical or moral principles, commits 
crime against children which irritates public thoughts 
and consciousness and poses some questions on how 
to deal with such offenders legally. We must accept 
the fact that our legislators, unfortunately, have not 
identified any limit on how to defend children's rights 
and stuff like this, and if there are any laws, their 
implementation and effectiveness are not guaranteed 
and cannot be responsive to current conditions. 
Although the law of protecting children and teenagers, 
adopted by the Islamic parliament in 2001, has 
somehow defended the rights of children and has 
explicitly stated in article 1 that people under 18, are 
supported by laws, it is not comprehensive enough to 
respond to public conscience and to defend children 
rights. The above mentioned law, which was passed in 
9 articles, has forbidden any children abuse in its 
second article, but has not mentioned any instances of 
abuse or at least has not adapted it to WHO’s 
definition of child abuse. It seems that the stipulation 
of this law articles in determining punishment for 
perpetrators of child abuse is a good deed, but it can’t 
be a strong basis for preserving children rights in 
relation to child abuse.  

Article five of this law, classifies child abuse as 
public crime which does not require a private plaintiff 
and the prosecutor can cite it to be raised in court, 
leading to the issue of verdict against criminals. 

Comparative study of child abuse in terms of some 
developed countries laws shows that those who violate 
children’s rights encounter serious punishments. In 
Germany if someone who abuses children is over 25, 
they will be made sterile by the verdict of the court 
and medical commission. In Sweden, France and 
Spain similar legal citations are seen for child abusing 
that can be effective deterrent. 

Public law is a practical knowledge which 
determines the rights and duties of governments and 
people. Since it is the government duty to defend 
children’s rights, it is proper that this branch of law, 
with considering all aspects and noticing experts’ 
opinions in children affairs, propose a legislation that 
will pass and implement a comprehensive law about 
children rights so that human-oriented notion and 
protecting human rights will become practical in 
comprehensive plan of our country’s development and 
disgusting and immoral events such as child abuse and 
violation of innocent children’s rights will disappear 
in Iranian civilized and sophisticated society and the 
way will be paved for next generations to grow and 
promote better and to form a better and prettier 
country.  

According to Iran laws, a child is a person who 
has not entirely grown physically and mentally to 
participate in social and family affairs. Therefore, it is 
believed that in a certain age children will grow 
naturally and intellectually and will be prepared 
physically and mentally to take part in social and 
family life. According to Iranian civil code, childhood 
ends for girls when they are 9 and for boys when they 
are 15 in lunar year. But this age is not the same in all 
legal and political affairs and the legislator has, in 
fact, determined a certain age, with regard to the 
child’s understanding and recognition abilities and the 
importance of the matter and his action, which is 
actually the end of childhood for that certain issue. As 
it was mentioned before, physical and intellectual 
growth (full maturity) in all children is not the same 
and depends on different factors such as nutrition, 
environment, heredity and the way of maintenance 
and custody. At first and by a quick view of laws it 
seems that Iranian legislator considers the beginning 
of childhood from a child’s birth, but according to the 
rules and regulations about protecting and taking care 
of fetus, which exist in Islamic laws and the laws of 
Iran which are derived from Islamic jurisprudence, we 
might believe that the beginning of childhood 
according to Iranian laws is another time rather than a 
child’s birth date. 

In article (957) of Civil Code, Iranian legislator 
has stated that a fetus which has been defined as 
“Haml” owns civil rights provided that he is born 
alive. Therefore, although Iranian legislator generally 
believes that a person’s capability and qualification 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  92

for having certain rights is from the moment of his 
birth and will end with his death,  it has applied this 
potentiality to the period before birth and has 
emphasized that a fetus is entitled to civil rights since 
the time of formation. The fact that a fetus inherits 
from his dead parents in case of being formed at the 
time of his parent’s death and being born alive, 
confirms the fact that according to Iranian laws, the 
child’s life and his childhood begins from the time 
when the fetus is formed(Harvey, Colin J. 2005). 
According to Iranian Laws, childhood begins from the 
time when fetus is formed. So it’s necessary to 
determine the end of this period which is the end of 
children’s immaturity and dependence and the 
deterioration of domination and authority of their 
parents and other guardians. After the establishment of 
the Islamic Republic of Iran and the necessity of 
harmonizing customary laws with religious norms, 
thanks to the legislature's decisions, some of the laws 
were demolished and new laws were passed instead, 
and or some of the former laws were reformed 
including some articles of Civil Code. Reforming 
article (1210) of Civil Code and adding Note “1” to it 
in 1982 in one example. In this Note it is stated that: 

“The age to reach puberty is 15 for a boy and 9 
for a girl in lunar year.” Thus, in terms of Civil Code a 
girl who is 9 or a boy who is 15 in lunar year, is 
mature and can do all legal deeds and transactions and 
their criminal responsibility begins from this time. For 
instance, if a 10-year-old girl is involved with theft, 
she will be tried and punished based on the same law 
that a 40-year-old guy would be. Therefore, it is 
permissible to sentence a 9-year-old girl to death 
under the Iranian laws. Shiite famous jurists determine 
the age of criminal charges as 15 for boys and 9 for 
girls. The most important explanation for criminal 
responsibility is narrated by Hamze Ebne Hamra 
which was mentioned before.  This statement ( 
Hadith), is quoted in the book of Kafi with a little 
difference in context in comparison to former ones. Of 
course it seems that since these two statements 
(hadith) are quoted by the same Imam and narrated by 
Ebne Mahout, they have the same origin. The study of 
the origin of Hamze Ebne Hamran’s narration 
indicates that those of Ahmad Ebne Mohammed Ben 
Essa Alghasri and Abdol Aziz Alabdi are too weak. 
Hamze Ebne Hamran which is in the document of 
Hamran’s Hadith, hasn’t been approved by any of 
exalted scholars, either. However, only Shahid Sani 
has approved of this narration.  

There are different disagreeing opinions against 
the opinion of Shiite’s famous scholars which, 
although a little different from each other, all disagree 
with the famous scholars’ opinions. In many articles 
of the convention, it has been emphasized to support 
children’s rights. In second article of this convention it 

is stressed that all member countries, must respect and 
guarantee the rights which are considered by this 
convention for all children who live in their judicial 
realm without any discrimination of race, color, 
religion, language, political ideas and beliefs, 
nationality, ethnic and social status, property, 
disability, birth and or other personal characteristics of 
their parents or their legal guardians. They will also 
take all measures to ensure protection of children 
against all forms of discrimination and punishment, 
based on the status, activities, opinion expression and 
or beliefs of children’s parents, legal guardians or 
family members. The significance of children's 
interests in this convention is such that in all measures 
related to children which are taken by public or 
private social welfare institutions, courts, 
administrative authorities, or legal organizations, it is 
one of the most important considerations and the 
member countries make a commitment to guarantee 
the required protection and care of children’s welfare 
with regard to the rights and duties of their parents, 
guardians and whoever legally responsible for them. 
In this regard, appropriate legal and administrative 
measures will be taken; moreover, the engaged 
countries will also promise that institutions, services, 
and facilities provided for children care and protection 
will be in accord with the standards determined by 
qualified authorities especially in safety, health, the 
number of staff and the way of supervision and 
inspection(Bencomo, Clarisa. 2007). Above 
mentioned cases are among the duties of the 
government towards children which should be noticed 
in Iran, as well. A person under 18 who hangs out in 
the streets temporarily or repeatedly including a child 
who is still in touch with his family and has a shelter 
or one who knows the streets this home, and is in little 
or no touch with his family.  

Thus in domestic laws and regulations the age of 
18 and in some cases like the law of protecting women 
and children without any protector or guardian, which 
was passed in 1995, an older age is considered as the 
end of childhood which is due to intellectual growth. 
These points are actually in perfect harmony with the 
first part of article 1 of convention. Beside these cases, 
there is also the criterion of religious maturity in the 
rules and regulations of the Islamic Republic of Iran. 
According to Note 1, Article 1210 of Civil Code, age 
of maturity is 15 for boys and 9 for girls in lunar year. 
Articles 49 and 59 of Islam penal code states that 
reaching to religious maturity is adequate for 
punishment to be exposed. Note 1 of Article 49 is the 
law of “religious maturity”. An important point in this 
matter is that whether it means “yes” or “No”. 
Disagreements in judicial procedure, ultimately led to 
the issue of Supreme Court verdicts No. 13 dated 1995 
and No.8 dated 2000 and No. 7.1513 dated 2001 by 
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the law department of State Legislature which 
explicitly states that “age” doesn’t matter in maturity 
and that it is possible to resort to other resorts to 
approve of a child growth. Verdict of procedure unity, 
No. 518 dated 1996, refers to this matter. In relation to 
marriage age, as well, religious maturity is applied to 
verify the capacity and capability of getting married. 
According to Article 1041 of Civil Code, the marriage 
of a girl before the age of 13 and that of the boy 
before the age of 15 in solar year depends on the 
permission of their guardian on condition of 
considering interests and with recognition of righteous 
court. At present, the age of marriage for boys and 
girls has actually increased in Iran particularly in large 
cities and cultural growth and development has 
gradually has prevented marriage under the age of 18 
in small towns and rural areas. The above mentioned 
disagreements led to the modification of related laws 
in the new bill of Islamic penal code. In this bill, 
intellectual growth and gradual penal responsibility 
have been applied to verify children’s penal 
responsibility and to determine social responses.  

Article 90 of Islamic penal code, states that in 
crimes which require punishment or retaliation, 
whenever people under 18, do not comprehend the 
nature of the committed crime or there is doubt in the 
development or perfection of their wisdom, based on 
the crime, they will be sentenced to the punishments 
predicted in this chapter .  

 
2. Conclusion: 

Legal system reflects the rights and duties of 
human beings in a society, and its supreme goal is to 
establish law and public order. So that everyone who 
doesn’t respect other people’s privacy and dignity will 
be punished and no abnormality or illegal behavior is 
tolerated in defending their rights. But depending on 
his physical and mental conditions, a child has some 
special rights in addition to the legal rights of every 
human being, which make it necessary for the laws to 
support them which is essential for their growth and 
development.   

With the formation of modern international law, 
child rights appeared in this system. Convention on 
“the Rights of the Child” was passed by the UN 
General Assembly in November 20, 1989 and 
different countries joined the convention on “the 
Rights of the Child” by signing this treaty. Islamic 
Republic of Iran's accession to the treaty, citing the 
seventy-second principle of constitution, was realized 
in March, 1993 with the approval of Parliament and 
Guardian Council. Of course, in top of the single 
article of this law it is stated that the provisions of the 
Convention in any case and at any time must not be in 
conflict with domestic laws and Islamic criteria.  

Article I of the convention on the Rights of the 
Child, defines child as all human beings under the age 
of 18.Thus, according to this convention everyone 
under18, is called a child and is supported by this 
treaty. In Iranian legal system, the child is looked at 
differently by the convention. The legal systems of 
different countries and consequently according to the 
convention of Child Rights, a child .i.e. anyone under 
18, is acquitted of any responsibility. But Iranian 
legislator, in Article 49 of the Islamic Penal Code 
adopted in 1991, states that: children are acquitted of 
criminal charges if they commit crimes. The first note 
of article 49 also defines child as: a person who hasn’t 
reached religious maturity yet. Iranian legislator, in 
the first note of article 1210 of civil code which has 
been modified in 1991, defines the age of religious 
maturity as: Maturity age for boys is 15 and for girls 
are 9 of Arabic lunar year. Considering the above 
mentioned articles and with regard to the contents of 
Child Rights Convention and top part of single article 
of Iran’s accession to international convention of child 
rights, which declares that the provisions of the 
convention must not be in conflict with domestic laws 
and Islamic criteria, in any case and at any time, and 
also based on the rules of Iran Legal system in 
superiority of domestic laws to international laws and 
treaties, it can be inferred that In Iran In case of 
committing crime, Children are just acquitted of 
criminal charges and that religious maturity is the age 
of criminal charge and responsibility in Iran. 
However, in international law system, everyone under 
the age of 18 is considered as a child and therefore is 
free from any responsibilities and charges. Posing lack 
of responsibility to a child takes the right of agreeing 
to definite or indefinite contracts away from him 
according to the world convention of child rights. It 
includes marriage as a kind of contract. However, 
according to article 1210 of civil code, children under 
legal age can get married with their parent permission; 
unfortunately, some forced marriages at young ages, 
especially among girls who live in rural and nomadic 
areas are based on this law which causes social 
abnormal consequences in the future. World 
convention of child rights in several cases, while 
supporting children rights and expressing 
governments duties in ensuring the realization of these 
rights, has forbidden exploitation, sexual abuse, child 
trafficking, torture, execution, illegal arrest and 
detention of children in various forms. It also supports 
and protects them entirely against narcotics, social 
reconstruction, social insurance and services, abuse, 
plays and leisure time, military service, custody and 
education, freedom of opinion and expression, 
individual and group freedom, preservation of privacy, 
right to live, the right to use a lawyer, personal 
identity, citizenship and the rights related to early life 
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and name selection. A look at Islam attitude and holy 
prophet, Muhammad’s (Peace be upon him) and 
infallible Imams’ lifestyles and religious orders and 
instructions indicates their support of child legal 
rights. Arabic pre-Islamic ignorance considered a 
female’s birth a shame and embarrasses for her father 
and had legitimized the innocent girls burying alive.  

But prophet’s lifestyle which was inspired by 
Islamic instructions, not only saved innocent girl from 
being buried alive, but also granted her the right of life 
and even the right to receive inheritance from parents 
as half much as her brother. It seems that the rights 
which Islam has considered for a child deserves more 
learning and decent audiences. But the limited circle 
of thoughts and ideas has been incapable of 
introducing the significance and honor of religious 
instructions to the world within the context of time 
and space and simultaneous with the progress of 
human knowledge. Examples of such limited cycle 
could be observed in the formation of the laws ruling 
Iranian law system in relation to infants and children 
which hasn’t reached adequate development and 
efficiency over time. Of course, the significance of 
new Islamic penal code, which is approved of by 
qualified authorities and will soon replace the 
previous one with a legal notice, must not be ignored. 
The new law, in a precious step about the age of 
criminal charge and responsibility, has distinguished 
mental and physical maturity from each other and has 
classified children in three age groups of up to 12, 12-
15, and 15-18. Iranian legislator has also dropped the 
separation of girls and boys for punishment in new 
penal code, and has defined child as anybody under 
the age of 18. In fact, legislator has realized the 
content of the first article of child rights convention by 
proper modification of law, which defines child as all 
human beings under 18 and therefore Iranian law 
system in support of children is in accordance with 
article 37 of the world convention of child rights about 
the prohibition of child execution. An affair which can 
lead to the honor of human rights in Iranian society 
and will promote the image of Iranian law system 
appropriately in international level. Child abuse refers 
to any deeds or abandoned deeds which cause physical 
or mental hurt and which has some lasting impacts on 
a child. Unfortunately, this disgusting phenomenon 
has been one of the issues of Iranian society recently 
which makes it necessary to investigate it. In World 
Health Organization in definition of child abuse, it has 
remarkable and noticeable sides. According to this 
organization definition, child abuse is any physical or 
mental harm or threat to a child’s physical or mental 
health and prosperity and welfare by parents or 
anyone who is responsible for looking after him.  

Based on this definition, child abuse can be 
studied in four physical, psychological, neglect and 

abuse dimensions. There are various reasons for this 
immoral phenomenon to appear the most important 
among which are:  

Parents’ unawareness of children rights, 
economic and financial problems and inability to meet 
children’s needs in family environment, addiction and 
its consequences, behavioral disorders and mental 
diseases, family problems such as divorce, problems 
between couples, children physical problems such as 
enuresis and like which mentally cause stress for 
parents, educational problems such as not meeting 
children educational needs, or children inability in 
achieving their parents expected successes and goals. 
Therefore, it must be admitted that child abuse could 
have negative consequences for both the child in 
future and the society. If serious pathological studies 
were done in the field of criminology on some 
criminals such as the murderer of children in Pakdasht 
in early 2001s, it would be quite clear that the 
murderer’s main incentive for murdering 26 innocent 
children after being raped was due to the fact that he 
had been raped when he was 9. It was the most tragic 
and brutal murder of children in the history of Iran. 
Unfortunately, sometimes it is observed that an 
addicted father, or irresponsible mother, or a step 
parent without ethical or moral principles, commits 
crime against children which irritates public thoughts 
and consciousness and poses some questions on how 
to deal with such offenders legally. We must accept 
the fact that our legislators, unfortunately, have not 
identified any limit on how to defend children's rights 
and stuff like this, and if there are any laws, their 
implementation and effectiveness are not guaranteed 
and cannot be responsive to current conditions. 
Although the law of protecting children and teenagers, 
adopted by the Islamic parliament in 2002, has 
somehow defended the rights of children and has 
explicitly stated in article 1 that people under 18, are 
supported by laws, it is not comprehensive enough to 
respond to public conscience and to defend children 
rights. The above mentioned law, which was passed in 
9 article, has forbidden any children abuse in its 
second article, but has not mentioned any instances of 
abuse or at least has not adapted it to WHO’s 
definition of child abuse. It seems that the stipulation 
of this law articles in determining punishment for 
perpetrators of child abuse is a good deed, but it can’t 
be a strong basis for preserving children rights in 
relation to child abuse.  

Article five of this law, classifies child abuse as 
public crime which does not require a private plaintiff 
and the prosecutor can cite it to be raised in court, 
leading to the issue of verdict against criminals. 
Comparative study of child abuse in terms of some 
developed countries laws shows that those who violate 
children’s rights encounter serious punishments. In 
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Germany if someone who abuses children is over 25, 
they will be made sterile by the verdict of the court 
and medical commission. In Sweden, France and 
Spain similar legal citations are seen for child abusing 
that can be effective deterrent. 
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Abstract – Testing plays an important role in any project irrespective of the domain. The ability to test right before 
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testing team. The efficiency of a tester to cover all aspects of testing and ensuring 100% coverage determines the 
quality of the product. There could be number of factors that influence the test effectiveness. Organizations rely on 
the quality assurance team to strategize and plan the testing phase. Past experience in handling similar testing 
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[Venkatesh, Priyesh Cherurveettil, Thenmozhi. S, Balasubramanie. P. Predicting test effectiveness using 
performance models in Life Science IT projects. Life Sci J 2012;9(4):96-100] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 16 
 
Keywords- process, performance, test effectiveness, defects, metrics 
 
1. INTRODUCTION TO TEST EFFECTIVESS 

Test effectiveness or bug finding effectiveness of 
the test set can be found by dividing the number of bugs 
found during testing divided by the number of bugs 
found in the product. It is a key metric that IT quality 
assurance team will track for every release or change 
request that the team works on. It primarily covers the 
aspects around how the customer requirements and 
specifications are satisfied based on the effort spent in 
developing the system. Identifying the number of 
defects during test execution in specific phase of the 
project is critical. Domain experience is an important 
factor to understand the application or system. This will 
help to build the appropriate test strategy. 

Test effectiveness is a quality metric meaning 
how good is the product during testing. Test 
effectiveness is focused on the product quality and 
process quality as it is directly related to defects 
identified by the customer. It is the effectiveness to find 
the defects during core test execution across the 
different rounds of testing. It is applicable for any type 
of testing performed as part of the project life cycle. 
Each organization would interpret test effectiveness in 
different context. Some might include only production 
defects, some might include only accepted defects, and 
some might include rejected defects as well. The 
organizational definition should clearly articulate the 

operational definition and it should be explicitly 
mentioned in the statement of work. 
2. PROCESS PERFORMANCE MODELS IN 

ORGANIZATIONS 
Process Performance Models (PPM) is 

probabilistic, statistical and simulative in nature. It can 
predict interim and final outcome, it is a proactive 
measure of tracking the end goal instead of a reactive 
one. It can model the variation of factor and help us 
understand the predicted range or the variation of its 
outcomes. Mid-course correction can be made to 
achieve desired outcome. Interestingly, PPMs enable 
“What-if” analysis for project planning, dynamic re-
planning and problem resolution during project 
execution. We can run “what if” exercises holding one 
or more values constant. We can see the effect of 
tradeoffs between schedule, effort, defects, staff and 
functionality 
Software Engineering Institutes Capability Maturity 
Model 

Integrated (CMMI) standard recommends five 
maturity levels. Levels 4 & 5 are defined as the high 
maturity levels. Process performance models are the 
base for high maturity. Quantitative project 
management is referred to in high maturity levels. 
Though the focus on metrics starts at Level 2 and Level 
3 itself, statistical and quantitative management is 
covered in Level 4 & Level 5. Strong metrics handbook 
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across the different work types is a must for 
organizations. The ability to capture the metrics and 
analysis the metrics is the base to move to high 
maturity. Managing a project quantitatively involves 
predicting project outcomes bases on the project data. 

PPB is the base for process performance model 
(PPM). The PPM describes the relationships among 
attributes of a process and its work products. It is used 
to predict a value of a critical outcome that cannot be 
measured until later in the project's life. For example, 
predicting the number of delivered defects. A high level 
business objective (Y) would have multiple next level 
business objective (y’s). In turn, these small (y’s) would 
have project level measurement objectives. These small 
(y’s) are further drilled down to high level process 
measures (X). 

In any testing project, the test strategy and test 
plan are the most important steps. Based on the project 
context there could be exclusive test strategy for 
functional testing and integration testing. At each 
phase, the test plan and test design plays an important 
role. The way the test scenarios are thought through and 
the test cases are written matter. The domain experience 
of the team is critical. Most of the large customers 
outsource development part to a vendor and testing to 
another vendor. This would ensure the transparency in 
findings defects. Using PPMs, if it is a testing project, 
and test effectiveness has to be predicted, then test case 
execution process would critically influence test 
effectiveness. Manager will have to look at past data to 
see the various parameters than influence test case 
review. For example it could be test conditions or test 
scenarios or combination of both. Upper and lower 
specification limits for each of these have to be arrived. 

Typically process performance model are 
established to manage the Project Objective. PPM’s are 
used by Project manager during planning phase and 
throughout Project management life cycle. PPM helps 
in proactively identifying risks in achieving project 
objective and identifying the action plan. Before 
implementing corrective action, Project Managers use 
PPM to see the impact on the objective. If there are no 
risks, we go ahead and implement corrective 
action.PPM is used to check the implementation 
effectiveness of Corrective action. The organization 
uses PPM and PPB for estimating, analyzing, and 
predicting the process performance associated with the 
processes in the organization defined process and 
identify areas that require improvements and 
innovations. 
3. VARIABLES ASSOCIATED IN PREDICTION MODEL 

Based on brain storming session with the project 
team in the organization the different parameters that 
influence test effectiveness in a testing project were 
looked at. The team shortlisted following factors to start 
with, domain experience, technical experience, test 

effectiveness, defects identified during testing phase, 
testing review efficiency and usage of tools. 
Operational definitions for these parameters were 
baselined and data was collected from projects in a 
particular account against these parameters. Linear 
regression was performed against the data to find out 
which are the key variables that influences the test 
effectiveness. After many trial and error methods the 
below three variables were established as the x factors. 

1. Y – Test effectiveness – Total number of 
defects identified by the testing team / (Total 
number of defects identified by the testing 
team + total number of defects indentified by 
the customer) 

2. X1 – Life Science Domain experience – 
Average life science domain experience of the 
team, in person months 

3. X3 – TCEDD – Test Case Execution Defect 
Density - Defects attributed to test execution, 
identified during test execution review against 
effort spent for test case execution. 

4. TEST EFFECTIVENESS – REGRESSION EQUATION 
The project data collated for the x and y factors 

are as shown in the Table 3.1. Data points from 25 
projects in an organization were collected and 
considered for analysis. Projects factored in were 
similar in nature.  
 

Y X1 X3 
Test 

Effectiveness 
(%) 

Life Science Domain 
Experience (in 

months) 

Test Case 
Execution Defect 

Density 
95 30 0.620 
99 40 0.950 
80 10 0.110 
81 15 0.150 
96 35 0.800 
99 45 0.950 
85 22 0.250 
91 34 0.450 
100 50 0.990 
100 52 1.000 
95 31 0.890 
86 25 0.250 
81 10 0.110 
75 5 0.005 
100 48 1.000 
98 34 0.800 
80 16 0.300 
95 32 0.500 
92 24 0.450 
100 55 1.000 
93 32 0.450 
98 42 0.890 
76 13 0.450 
82 23 0.030 
80 19 0.050 
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Table 3.1 – Project data values 
 

 
 

 
 Figure 3.1 – Residual Plot 
 

Mirror pattern is not found in Figure 3.1, Residual 
Plot and hence no heteroscedasticity is found. The 
normal probability plot is approximately linear.  This 
would indicate that the normality assumption for the 
errors has not been violated.  

The p value for test case execution defect density 
is 0.01 which is < 0.05, also the domain experience p 
value is 0.0009 which is also < 0.05, null hypothesis is 
not valid, which means the variables selected have an 
impact to test effectiveness. 
 
Table 3.2 – Regression Equation 

Intercept 
Domain Experience 

(in months) 
Test Case Execution 

Defect Density 

74.63 0.3595 9.2573 

  
As shown in Table 3.2, domain experience has a 

positive influence on test effectiveness. As the team’s 
domain experience increases the test effectiveness 
increases. The influence of Test Case Execution Defect 
Density is positive. This means that when the values of 
Test Case Execution Defect Density are low the test 
effectiveness will be low and vice versa. The more the 
defects are identified the higher the test effectiveness. 
 

5. TEST EFFECTIVENESS – COMPONENTS OF 

PREDICTION MODEL 
Based on project data analyzed it is evident that 

test effectiveness is critically influenced by test case 
execution sub process and domain experience. Life 
science domain knowledge is referred to as domain 
experience. Organization base measurement group will 
provide the baseline data for these metrics. For test case 
execution sub process, the number of rounds of testing 
is considered as the parameter. First, second and third 
round of testing are the parameters factored. Metrics 
Council group will share the baseline values for these 
combinations. Baseline values will include lower 
specification limit (LSL), goal and upper specification 
limit (USL). The upper and lower specification limits 
for domain experience and test effectiveness defect 
density will be provided by the metrics group. Project 
team needs to choose the process that they would be 
following for test execution sub process. Project team 
will have to factor the average domain experience in the 
team. Based on the composition of sub process, project 
goal for TCEDD would be calculated. It is also 
important for the project team to justify why they have 
gone with a particular sub process and the rationale. 
Table 4.1 gives the sub process performance baseline 
for TCEDD. The values are represented by D1, D2, and 
D3 and so on. Organization Metrics team would have 
the actual baseline values for LSL, Goal and USL for 
these identified metrics. Based on the current project 
context, the parameters and rounds of testing chosen are 
shown in Table 4.2, Selected Sub process performance 
baseline. 
 
Table 4.1 - Sub process performance baseline 
Sub process Metric Parameter LSL Goal USL 
Test case 
execution 
review 

TCEDD 1 round of 
testing 

D1 D2 D3 

Test case 
execution 
review 

TCEDD 2 rounds of 
testing 

E1 E2 E3 

Test case 
execution 
review 

TCEDD 3 rounds of 
testing 

F1 F2 F3 

  
Table 4.2 – Selected Sub process performance baseline 
Sub process Metric Parameter Goal Comments 
Test case 
execution review 

TCEDD 3 rounds of 
testing 

F2  

 
6. TEST EFFECTIVENESS MODEL – PRACTICAL USAGE 

One of the current releases in design phase was 
considered for the practical usage of this model. The 
below steps will illustrate the prediction model. 

1. X factors baseline data was used as input.  
Domain experience goal is 32 months with 
LSL of 15 months and USL of 51 months 
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2. Sub process performance baseline data was 
reviewed and based on the current project 
context the below selection was made. As 
shown in Table 5.1 the sub process test case 
execution review was selected. Based on the 
project usage, 3 rounds of testing were 
selected for test execution. The goal, upper 
specification limit and lower specification 
limit are chosen from organization baseline 
report. 

 
Table 5.1 – Selected Sub process  

Sub 
process 

Metric Technol
ogy 

LSL Goal USL 

Test case 
execution 
review 

TCEDD 3 rounds 
of 
testing 

0.32 0.69 1.24 

 
3. Update the actual domain experience in the 

team and predict the test effectiveness. The 
predicted value is based on Monte Carlo 
simulation.  

 
TableTable 5.2 – Predicted Test effectiveness 
Average Domain 
Experience (in months) 

TCEDD (Defects/ 
Personday) 

Predicted Test 
effectiveness 

32 0.50 90% 

 
 

4. The data was compared against goal. The 
client goal for test effectiveness is 99% 
whereas the predicted value is 90%.  

5. Perform what-if analysis and look at various 
combinations of the x factors and analyze the 
predicted test effectiveness based on these 
factors. Based on the project experience 
choose the one which is close to reality.  

6. List down the assumptions considered when 
the final decision is made on the values of x 
factors. Ensure all the relevant assumptions are 
documented. As need be, the assumptions need 
to be validated with the relevant stakeholders 
before the baseline process. 

7. Understand the deviation and prepare 
preventive action plan 

 
Table 5.3 – Deviation Analysis 
Expected client 
test 
effectiveness 

Predicted test 
effectiveness 

Preventive 
Action 

Responsibility 

99% 90% List down the 
top three 
preventive 
action items 

Project 
Manager 

 
8. Estimated effort in person days for the project 

is 500 person days. Based on the predicted 
defect density and organizations standard 

effort distribution across phases, the defects 
that could be injected at each phase are 
predicted as show in Table 5.4 
 

Table 5.4 – Predicted-Actual Defects phase wise 
Phases Expected 

Injection 
Actual Defects 
Captured 

Remarks 

System test cases 
execution 

   

System integration 
test Execution 

   

 
9. Based on the actual data collated, keep 

updating Table 5.4 to compare the expected 
and actual defects captured. Based on the 
actual value in each phases, the predicted 
value for next phases are accordingly 
impacted. If there any specific inputs or 
considerations on the actual values, those are 
highlighted in the remarks column. 

10. Prepare the detailed defect prevention plan. 
Against each phase, list down the defect type, 
defect cause, root cause, preventive action 
planned, responsible person, target date and 
the status. Defect types could be incorrect 
functionality or missing functionality or 
incorrect user interface or missing user 
interface. Defect causes could be lack of 
knowledge, missing information or incidental. 
Root cause should be as detailed as possible to 
plan for preventive and corrective action. 5-
Why analysis can be used to identify the root 
causes. Defect prevention plan is an on- going 
document that need to be tracked very closely. 
It is meant both for planning and tracking 
defect prevention activities. This plan has to be 
revisited after completion of each stage. If 
defects detected during the completed stage 
fall under different defect types and defect 
causes not identified for preventing at that 
stage, then these new types need to be 
included in the on-going phases. 

 
8.  CONCLUSION 
Most of the customers demand 100% test 

effectiveness. It is a service level agreement in the 
statement of work as initiated by the clients. A metric 
that needs to be tracked on monthly basis and 
deviations with corrective actions are to be reported. 
Certain customers even demand penalty clauses based 
on the criticality of the project. Given the importance of 
testing, the ability to predict test effectiveness using 
process performance models plays a major role. Test 
effectiveness is directly related to the product defects in 
turn to customer satisfaction. Capability Maturity 
Model V1.2 recommends use of quantitative models to 
predict project outcomes. The practical implementation 
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of test effectiveness process performance model in life 
science project was demonstrated. This is an on- going 
process which managers should use day in and out. 
Predicting project metrics and quantitatively managing 
by pro-actively taking preventive actions is the success 
factor. This illustration gave the practical applicability 
of test effectiveness model in life science testing 
projects thus helping to reduce residual defects. 
 
Corresponding Author: 
Mr. Priyesh Cherurveettil 
Ph.D Part Time Research Scholar, School of 
Management Studies, Anna University: Chennai 
600025 Regional Office: Coimbatore, Jothipuram Post, 
Coimbatore – 641 047, Tamilnadu, India. Email: 
priyesh.cherurveettil@gmail.com 

 
REFERENCES 
[1] CMMI® Product Development Team, CMMI for 

Development, Version 1.2, CMMI-DEV, V1.2. 
Carnegie Mellon University, Pittsburgh, PA., 2006. 
Stephen H. Kan, Metrics and Models in Software 
Quality Engineering 2nd ed., 2002.  
Richard D. Stutzke, Estimating Software-Intensive 
Systems: Projects, Products, and Processes, 
Addison-Wesley, 2005. 

[2] Robert W. Stoddard, CMMI Process Performance 
Models and Reliability, Carnegie Mellon 
University, IEEE Reliability Society  Annual 
Technology Report, 2007. 

[3] Umesh Kumar Mishra, K. Harihara sudhan, Shalu 
Gupta. Establishing Process Performance Baselines 
and Models for Statistical Control of Software 
Projects, Proceedings of ASCNT-2011, CDAC, 
Noida, India. 

[4] Tim Kasse, Practical Insight into CMMI, 2nd ed., 
Artech House, 2008. 
Bill Self, Greg Roche and Nigel Hill, Customer 
Satisfaction Measurement for ISO 9000: 2000, 
2002. 
Michael Johnson and Anders Gustafsson, 
Improving Customer Satisfaction, Loyalty and 
Profit, 2000. 
Margaret K. Kulpa and Kent A. Johnson, 
Interpreting the CMMI: A Process Improvement 
Approach, 2nd ed., 2008. 
Tim Kasse, Practical Insight into CMMI, 2nd ed., 
2008. 

[5] CMMI® Product Development Team, CMMI for 
Development, Version 1.2, CMMI-DEV, V1.2. by 
Carnegie Mellon University, Pittsburgh, PA, 2006. 

[6] Dr.J.Venkatesh & Priyesh Cherurveettil, Using 
Application Performance models to achieve 
improved customer satisfaction, International 
Journal of Research in Management & Technology 

(IJRMT), ISSN: 2249-9563, Vol. 2 No.2, April 
2012. 

[7] Dr.J. Venkatesh & Priyesh Cherurveettil, 
Institutionalization of Process Performance Models 
in IT organization, International Journal of 
Emerging Technology and Advanced Engineering, 
ISSN 2250-2459, Volume 2, Issue 4, April 2012. 
Don Peppers and Martha Rogers, Managing 
Customer Relationships: A Strategic Framework, 
John Wiley & Sons, 2004. 

[8] Forrest W. Breyfogle III, Implementing Six Sigma: 
Smarter Solutions Using Statistical Methods, John 
Wiley & Sons, 2nd ed., 2003. 
 

 
 
8/29/2-12 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  101

Breviscapine Reduces the Acute Lung Injury Induced by Left Heart Ischemic Reperfusion in Rat through 
inhibition of the Expression of IL-6 and ICAM-1 

 
JI Mingli1, SONG Xiaorong2, QIAN Zhibin2, Wang Yuxia1, YANG Yuting2, QIIN Yu2, WANG Jiangang1, GUO 

Yong1  
 

1 Department of Pathophysiology of Xinxiang Medical University, 453003, Xinxiang, Henan, China 
2 Department of Functional Lab of Xinxiang Medical University, 453003, Xinxiang, Henan, China 

sxrong308@163.com 

 
Abstract: Objective To explore the effect of breviscapine on expression of IL-6 and ICAM-1 in rat with acute lung 

injury induced by left heart ischemic reperfusion，and the mechanism of breviscapine protecting respiratory 
function. Methods 60 rats were divided into 2 equal groups randomly: group 1 is treatment group (TG),group 2 is 
control group(CG).All rats were made left heart ischemia-reperfusion model by ligaturing the anterior descending 
branch 30min and loosing. Rats in this group were intravenous injected breviscapine (10mg·kg-1) when the 

myocardial ischemia had been for 10 minutes. While，the rats of CG were treated with normal saline. The same 
amount of rats in 2 groups were killed at 3 point in time: 30min after ligaturing (T1), 30min after loosing(T2) and 
60min after loosing (T3).All rats were recorded and observed respiration curve with BL-420 biological signal 
collect and analysis system, measured the expression of interleukin 6 (IL-6)and inflammatory cell adhesion 
molecules-1 (ICAM-1) with Immunohistochemistry, measured the expression of IL-6 in peripheral blood and 
bronchial alveolarlavage fluid with Enzyme Linked Immunosorbent Assay methods, and measured the activity of 
myeloperoxidase (MPO) in lung tissue with colorimetry. Results In T1, T2 and T3, the level of the expression of 
IL-6 and ICAM-1 in CG were higher than those in TG, the activity of myeloperoxidase in lung tissue of CG was 
stronger than that of TG, the expressions of IL-6 of CG were higher than those of TG in peripheral blood and 
bronchial alveolarlavage fluid, and the amplitude and duration time of respiration curve of TG was higher than those 
of CG. The comparisons were great. Conclusions Breviscapine can inhibit the expression of ICAM-1, which means 
that leukocyte adhesiveness/aggregation and release reaction of can be reduced in the pulmonary circulation, the 
expression of IL-6 can be decreased, and inflammatory cascade response will be reduced to protect respiratory 
function.  
[JI Mingli, SONG Xiaorong, QIAN Zhibin, Wang Yuxia, YANG Yuting, QIIN Yu, WANG Jiangang, GUO Yong. 
Breviscapine Reduces the Acute Lung Injury Induced by Left Heart Ischemic Reperfusion in Rat through 
inhibition of the Expression of IL-6 and ICAM-1. Life Sci J 2012;9(4):101-104] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 17 
 

Key words： breviscapine; left heart ischemic reperfusion； acute lung injury； inflammatory cell adhesion 
molecules 1; interleukin 6 
 
1. Introduction 

Breviscapine is a commonly used drug in 
clinical medicine for various types of coronary heart 
disease presently. The correlation studies (LIU et al., 
2010) of breviscapine pharmacological effect are 
mostly related to the following aspects: the inhibition 
of adhesion of platelet and erythrocyte, the decrease of 
the blood viscosity, and the dilating vessel. But the 
effect of breviscapine has not been systematically 
explored on expression of inflammatory factors in 
acute lung injury induced by left heart ischemic 
reperfusion. In our study, rat model of acute lung 
injury induced by left heart ischemic reperfusion is 
established, and being treated with breviscapine, to 
investigate the effect of breviscapine on expression of 
interleuki 6(IL-6) and inflammatory cell adhesion 
molecules 1(ICAM-1), to reveal the mechanism of 
breviscapine protective role of respiratory function 

against acute lung injury induced by left heart ischemic 
reperfusion, and to provide theoretical basis for the 
clinical application of breviscapine to treat acute 
respiratory dysfunction reduced by left ventricular 
dysfunction. 
2. Materials and Methods 
2.1 Laboratory animal 

Sixty healthy rats of both sexes, weighting 
250~350g, obtained from Experimental Animal Center 
of Zhengzhou University, were randomly divided into 
2 groups: the first group (n=30) is treatment group 
(TG), these rats in TG were treated by 
breviscapine.The second group is control group(CG), 
these ones in CG were not treated by breviscapine.  
2.2 Main reagents and instruments  

Breviscapine injection (Feixia Pharmacology 
Company, Harbin, China). BL-420 biological signal 
collect and analysis system (Chengdu TME 
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Technology Company, Chengdu, China). IL-6 ELISA 
Kit for Detecting, IL-6 poly-clonal antibody, ICAM-I 
poly-clonal antibody, SP kit (Zhongshan Company, 
Beijing). Myeloperoxidase kit (Jiancheng 
Bioengineering Institute, Nanjing).  
2.3 Methods  

Experimental operation according to Reference(JI 
et al.,2011) : external jugular vein cannula was placed 

after the rats were anesthetized with 4% chloral 

hydrate （ 1ml·100g-1 ） , and then left anterior 
descending artery was ligated for 30min, then blood 
supply was restored, then left heart ischemia 
reperfusion injury was caused, and the rats of TG were 

treated with breviscapine injection （ 10mg·kg-1）
through external jugular vein cannula when the 
myocardial ischemia had been for 10 minutes, 
however, the rats of CG were treated with normal 
saline. Rats’ diaphragm was exposed before chest 
experimental operations were carried, and the 
diaphragm was connected with BL-420 biological 
signal collect and analysis system through needle 
electrode for recording respiratory curve. These 
respiratory curve data was retained to comparative 
analysis. 5ml Peripheral Blood were sampled through 
external jugular vein cannula in 30min after ischemia 
(T1), 30 min after reperfusion (T2) and 60min after 
reperfusion (T3), then rats were sacrificed, their lungs 
were took out, bronchial pulmonary alveolus was 
lavaged immediately, then 5ml bronchoalveolar lavage 
fluids (BALF) were obtained, the level of IL-6 were 
measured in BALF by Enzyme Linked Immunosorbent 
Assay methods. Inferior lobe of right lung tissures 
were divided into two parts, one part was fixed with 
4% formaldehydum polymerisatum, and embedded by 
paraffin and sliced into 4 μm continuous sections for 
immunohistochemical staining to test the expression of 
IL-6 and ICAM-1, the other was homogenized to test 
the activity of Myeloperoxidase by colorimetric 
method. All data was retained and analysed using 
SPSS 11.0 statistical software, statistical methods 

include rank sum test and Independent t-test (size of 
test α=0.05). 
3. Results 
3.1 Comparision of expression IL-6 and ICAM-1 
between two groups  

The immune response products of IL-6, which 
are brown-yellow particles, were mainly located in the 
cytoplasm, these positive expressions of IL-6 protein 
in TG were obviously lower than those in CG at T1, 
T2 and T3 by rank sum test; The immune response 
products of ICAM-1, which are brown-yellow 
particles, were mainly located in the cytoplasm or 
membrane, these positive expressions of ICAM-1 
protein in TG were obviously lower than those in CG 
at T1, T2 and T3 by rank sum test. The above results 

were showed in Tab.1 ~ Tab.2 and Fig.1~ Fig.2 
(pictures of expression of IL-6 and ICAM-1 at T2 were 
selected and showed). 
 
Table 1. Comparison of the expression of IL-6 between 
two groups(n=10) 

Time n 
IL-6 

Z P 
- + ++ +++ 

T1        
TG 10 6 3 1 0 

1.972 0.039 
CG 10 4 3 3 0 

T2        
TG 10 5 3 1 1 

2.161 0.027 
CG 10 2 3 3 1 

T3        
TG 10 4 3 1 2 

1.984 0.046 
CG 10 2 2 4 2 

 
Table 2. Comparison of the expression of ICAM-1 
between two groups(n=10) 

Time n 
ICAM-1 

Z P 
- + ++ +++ 

T1        
TG 10 5 3 2 1 

1.985 0.042 
CG 10 3 3 3 1 

T2        
TG 10 4 4 1 1 

1.962 0.047 
CG 10 2 3 4 1 

T3        
TG 10 4 3 2 1 

2.216 0.031 
CG 10 2 3 3 2 

 

  
Figure 1. Comparison of expression of ICAM-1 in 
lung tissues (immunohistochemical chemical staining, 
×400). A: expression of ICAM-1 in lung tissue at 
reperfusion 30min of TG rats.B: expression of ICAM-
1 in lung tissue at reperfusion 30min of CG rats. 
 

   
Figure 2. Comparison of expression of IL-6 
(immunohistochemical chemical staining, ×400). A: 
expression of IL-6 in lung tissue at reperfusion 30min 
of TG rats. B: expression of IL-6 in lung tissue at 
reperfusion 30min of CG rats. 

A B 

A B 
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3.2 Comparison of the activity of pulmonary MPO 
between two groups The activity of pulmonary MPO 
in TG was significantly lower than that in CG at T1, 
T2 and T3 by independent t-test, which was showed in 
tab.3. 
 
3.2 Comparison of the activity of pulmonary MPO 
between two groups  

The activity of pulmonary MPO in TG was 
significantly lower than that in CG at T1, T2 and T3 by 
independent t-test, which was showed in tab.3. 
3.3 Comparison of the level of IL-6 in peripheral 
blood and bronchial alveolarlavage fluid between 
two groups  

Rats was obviously lower than that of CG rats 
at T1, T2 and T3 by independent t-test, which were 
showed in Table 4. The level of IL-6 in peripheral 
blood and BALF of TG was compared.  

 
Table 3. Comparison of the activity of pulmonary 
MPO between two groups(n=10, U·g-1) 

Group 
MPO 

T1 T2 T3 
TG 54.27±4.12 63.62±3.27 67.64±4.36 
CG 68.13±2.79 89.46±7.23 94.75±5.13 
t 12.126 16.131 13.271 
p 0.000 0.000 0.001 
 

 
 
Table 4. Comparison of IL-6 in peripheral blood and bronchial alveolarlavage fluid between two groups (n=10，
pg·ml-1) 

Group 
IL-6 in peripheral blood 

 

IL-6 in BALF 
T1 T2 T3 T1 T2 T3 

TG 29.37±2.14 32.42±3.23 43.64± 4.31 11.21±1.04 14.89±2.53 19.25±3.19 
CG 42.83±3.03 56.48±4.24 63.62±11.43 17.86±3.12 28.78±3.34 36.21±4.37 
t 11.479 12.541 13.649 15.329 14.153 11.306 
p 0.001 0.000 0.000 0.000 0.000 0.000 
 
3.4 Comparison of respiration curve between two 
groups  

The amplitude of respiration curve in TG was 
significantly higher than that in CG at T1,T2 and T3, 

the duration time of respiration curve in TG was 
obviously higher than that in CG at T1,T2 and T3, 
which were showed in tab.5. 

 
Table 5. Comparison of respiration curve between two groups  

Group 
Amplitude(mv) 

 

duration time (ms) 
T1 T2 T3 T1 T2 T3 

TG 159.93±4.31 147.65±7.12 141.36±3.45 375.00± 42.37 228.56±24.21 225.82±23. 16 
CG 109.82±3.01 82.45±4.21 65.67±3.13 165.00±17.33 98.00±14.31 76.54± 9.14 
t 15.160 22.735 19.273 18.017 14.524 15.182 
p 0.001 0.001 0.000 0.000 0.000 0.000 

 
4. Discussions  

ICAM-1 protein is mainly located in the 
surface of endothelial cells (Yokomura et al., 2001), 
which was hardly expressed on most tissues of human 
under physiological condition(Porter et al., 2009). 
When the expression of ICAM-1 was increased 
because of pathologic factors on endothelial cells, 
interactions between ICAM-1 and integrin located on 
surface of granulocyte cell occurred, which caused 
aggregation, adhesion and release of leucocytes, and 
the cytokines were released immediately (Sun et al., 
2011). The above process was molecular biological 
basis of inflammatory reaction(Lawson and Wolf, 
2009). In our study, the expression of ICAM-1 in lung 
cells of TG rats was less than that of CG rats, which 
suggested that breviscapine might reduce the 
expression of ICAM-1. 

MPO is the unique and stable reductase of 
neutrophil (Prokopowicz et al., 2012). The activity of 
MPO per unit weight of lung tissues, which is analyzed 
by colorimetric method, can reflect the number of 
neutrophils indirectly (Pawlus et al., 2010). The 
aggregation and adhesion of neutrophils result in 
inflammatory effectiveness in pulmonary circulation, 
which is considered as characteristic markers of early 
inflammatory injury (Gustapane et al., 2011). IL-6, 
which is mainly released by mononuclear 
macrophages, plays an important role in defense 
function, immune response, acute phase response, 
hematopoietic response, etc. In this study, the MPO 
activity of lung tissues of TG rats was significantly 
lower than that of CG rats, and the levels of IL-6 in 
peripheral blood and BALF of TG rats were obviously 
lower than those of CG rats, which suggested that 
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breviscapine might reduce the aggregation and 
adhesion of neutrophils, and the expression of pro-
inflammatory cytokines IL-6. It is well known that the 
level of IL-6 in peripheral blood was considered as a 
marker to reflect tissues damage, so it is thought that 
breviscapine might reduce lung tissue damage after left 
heart ischemic reperfusion, and protect respiratory 
function (Ramirez et al., 2009). The above conclusion 
was supported by the experimental results that the 
amplitude and duration time of respiration curve of TG 
rats were significantly higher than those of CG rats in 
this study. 

In a word, the mechanism of the effcet of 
breviscapine on acute lung injury induced by left heart 
ischemic reperfusion is that breviscapine can reduce 
the expression of ICAM-1, thus reduces the 
aggregation and adhesion of neutrophils, which 
reduces the expression of IL-6, and finally reduces the 
inflammatory injury in lung, and then respiratory 
function is protected. 
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Abstract: Periodontitis is a multifactorial inflammatory disease characterized by destruction of tooth supporting 
tissues. Environmental, genetic and   immune factors are involved in progress of the disease. Recently numerous 
studies have focused on the role of different cytokines in development of periodontitis.The aim of the present study 
was to estimate the serum level of IL-8, IL-12 and IL-33 in patients withchronic periodontitis, generalized 
aggressive periodontitis (GAP) and healthy individuals.A total of 96 subjects were included in the study of which 35 
patients had chronic periodontitis, 26 patients had generalized aggressive periodontitis and 35 persons was healthy 
group. 3ml blood obtained from each person and serum samples separated. Level of IL-8, IL-12(p70) and IL-33 
were determined by enzyme linked immunosorbent assay.Data analyzed with Kruskal-Wallis, Mann-Whitney 
testand SPSS Ver.16 software.The level of IL-12 increased significantly in chronic and aggressive patients than in 
health group (p=0.001). On the other hand, there was no significant difference at IL8 dose level between 
periodontitis patients and healthy group (p>0.05). The amount of IL-33 was no difference between patients and 
healthy group (p>0.05).There was a significant association between the level of IL-12 with chronic periodontitis and 
GAP. 
 [Mohammad Ayoub Rigi Ladez, Sirous Risbaf Fakour and Mohsen Karbasi. Evaluation of interleukin 8, 12 & 33 
serum level in patients with chronic periodontitis, aggressive periodontitis and healthy subjects. Life Sci J 
2012;9(4):111-117]. (ISSN:1097-8135). http://www.lifesciencesite.com. 19 
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Introduction: 
Periodontal disease is the most common inflammatory 
disease in human beings which is relatively hard to 
control.In some cases, in spite of satisfactoryoral 
hygiene, severe bone deterioration and generalized 
periodontitis occur. Other factors other than pathogen 
microorganisms of the oral cavity and accumulation of 
dental plaque are apparently involved in pathogenesis of 
this disease(1,6).  
Periodontitis is the inflammation of periodontium that 
goes beyond the gums and deteriorates the dental 
connective tissue. In fact, microorganisms cause 
periodontitis, but the clinical manifestation of this 
disease (its severity and extent) depends on the reaction 
of the host to the extent of intrusion of the bacteria. 
Periodontium immune cells release 
proinflammatorymediators in response to periodontal 
pathogens and their endotoxins(1). Among the many 
immunity and inflammatory mediators known in the 
gingival crevicular fluid (GCF) cytokines have attracted 
special attention(2,8,9). Cytokines are a group of 

inflammatory mediators that are produced in response to 
microbes and antigens and contribute to the interaction 
of immune cells, and proliferation and distinction of 
lymphocytes. Cytokines are mainly produced by 
activated T cells and antigen-processing cells. They 
affect the T cells and are, in fact, the cause of 
proliferation of helper T cells, which are divided into 
Th1 (T helper cells 1) and Th2 (T helper cells 2) cells. 
Th1 activates the cell immune system by releasing 
cytokines while Th2 mediateshumoral immunity 
response (HIR) by releasing cytokines. Since the 
cytokines are mainly produced by leukocytes and also 
affect other leukocytes, they are known 
asinterleukins(3,7,10).  
Production of cytokines (including interleukins) is 
stimulated by microbial factors and their contents are 
increased in the gingival crevicularfluid and tissues of 
patients with periodontitis. This phenomenon is more 
critical in patients with aggressive periodontitis. 
Measuring the content of these cytokines in a 
patientleads to a decisive diagnosis. Moreover, these 
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cytokines can also be considered as the target of 
medications intended to prevent progression of the 
diseases(4,11-14). Progression of aggressive 
periodontitis leaves irreversible effects, including 
premature tooth loss in early ages with a prevalence rate 
of 0.1%. If the disease is diagnosed early, its 
progression can be stopped by controlling the disease 
and prescribing medicines such as levamisole and 
colchicine(5,16-18). Since the level of all the 
interleukins (except interleukins 8, 12 and 33)has 
beenmeasured in the previous studies; the level of 
interleukin-12 has been only measured in chronic and 
aggressive periodontitis;  no decisive relationship has 
been found between interleukin-33 and 
periodontitis;and neitherinterleukin-8 nor interleukin-33 
has been analyzed in aggressive periodontitis; this study 
is an attempt to measure the serum content of the 
interleukins 8, 12, and 33 in patients with chronic 
periodontitis and generalized aggressive periodontitis 
that live inSistan and Baluchestan Province.  
 
Methodos: 
This is an observational case study. The statistical 
population includes patients with chronic and 
aggressive periodontitis who have visited the 
periodontics department of Zahedan Dentistry Faculty. 
The control group consists of individuals whovisited the 
dentistry faculty for other reasons anddid not suffer 
from periodontitis. Smokers, pregnant women, patients 
with any systemic diseases (such as diabetes or self-
immune diseases), and patients with viral, bacterial, and 
fungal diseases; patients with anti-inflammatory and 
antibiotic diseases; and patients who had consumed 
anti-inflammatory drugs (e.g. aspirin or ibuprofen), 
antibiotics, immunosuppressive drugs (e.g. 
cyclosporine), drugs that increase the size of the gum 
(such as calcium channel blockers), and antiepileptic 
drugs for the last 6 months are excluded from this study.  
By using a simple sampling method 35 samples were 
obtained (based on the number of visits and their 
availability).  
The information was analyzed using the SPSS software 
version 16 and the statistical analysis method introduced 
byKruskal-Wallis and Mann-Whitney, in order to 
examine the mean difference between the 
concentrations of serum interleukins 8, 12, and 33 in 
patients with chronic and aggressive periodontitis and 
healthy individuals.  
26 patients with aggressive periodontitis, 35 patients 
with chronic periodontitis, and 35 healthy individuals 
that had visited the periodontics department of Zahedan 
Dentistry Faculty were selected. In this study, due to the 
rarity of patients with aggressive periodontitis (26 
individuals) the required quorum was not achieved.  
Smokers, pregnant women, patients with any systemic 
diseases (such as diabetes or self-immune diseases), and 

patients with viral, bacterial, and fungal diseases; 
patients with anti-inflammatory and antibiotic diseases; 
and patients who had consumed anti-inflammatory 
drugs (e.g. aspirin or ibuprofen), antibiotics, 
immunosuppressive drugs (e.g. cyclosporine), drugs 
that increase the size of the gums (such as calcium 
channel blockers), and antiepileptic drugs for the last 6 
months are excluded from the study. A written 
explanation of the objective of the study was provided 
to each patient. This document, which included the 
ethical principles mentioned in the Declaration of 
Helsinki, was signed or fingered by the patients. The 
criteria for labeling the individuals as patients suffering 
from generalized aggressive periodontitis were as 
follows:  generalized loss of proximal connections of at 
least 3 permanent teeth in addition to the first molars 
and incisors;pocket depth and clinical attachment loss 
(CAL) of more than or equal to 5 millimeters in these 
teeth; deterioration of the bone surrounding these teeth 
that can be observed in pre-optical radiographstaken by 
parallel techniques(1,19). 
The criteria for recognizing patients with chronic 
periodontitis were as follows: pocket depth clinical 
attachment loss of more than or equal to 5 millimeters 
and in at least one tooth in the jaw quadrate bone; and 
manifestation of bone deterioration in radiographs. 
Moreover, the pocket depth and clinical attachment loss 
in healthy individuals had to be also less than or equal 
to ( ≤ ) 3 millimeters(20,21,25). 3 millimeters of venous 
blood was extracted from each person. The samples 
were kept in typical tubes without anticoagulants. After 
separating clot from serum, the samples were 
centrifuged. The obtained serum was stored at a 
temperature of C°− 20 . The cytokine content of the 
serum samples was measured by ELISA kits 
(Bioscience, San Diego, CA, USA). Using these kits, 
the levels of interleukin-8, interleukin-12 (P70), and 
interleukin-33 were measured. Protocols for preparing 
the kits and placing the serum samples into the plates 
were implemented according to the instructions of the 
manufacturer. After plotting the related standard curve, 
the concentration of the aforementioned interleukins 
was determined in terms of pg/ml based on the optical 
absorption capacity of ELISA plate wells by using an 
ELISA reader. Furthermore, treatment of the patients 
continued after sampling.  
For the purpose of this study, students carried out 
periodontal examination of the participants, extracted 
blood samples from their veins, centrifuged the samples 
and sent them to the laboratory. Moreover, the samples 
were examined by the biochemical laboratory staff 
using the ELISA test method. 
 
Results : 
96 subjects (50 male and 46 female) participated in this 
study. This population was divided into 4 age classes 
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and 60.2% of the subjects belonged to the 20-30 age 
grade (Table 1).  
 
Table 1: Frequency and percentage of the target 
population in terms of age class 
 
age class 
frequency 

20-
25 

26-
30 

31-
35 

≥ 36 Total 
Number 

Quantity 42 20 13 21 96 
Percentage 43.8 20.8 13.5 21.9 100 
 
 
The mean age of healthy individuals was equal 
to 73.86.27 ± , that of patients with chronic 
periodontitis was equal to 701.837.37 ± , and that of 
patients with aggressive periodontitis was equal 
to 443.469.23 ± . There was a significant statistical 
difference between the mean ages of the subject group 
and control group (P=0.001)(Table 2). 
Table 2: The mean distribution and standard 
deviation of the ages of the subjects based on their 
health condition 
 

Mean age 
 
Group 

Quantity  Mean Standard 
deviation 

P-Value  
(Kruska
l-Wallis) 

Healthy  35 27.6 8.73  
0.001 Chronic 35 37.37 8.701 

Aggressive 26 23.69 4.443 
 
 
35 healthy subjects and 35 subjects with chronic 
periodontitis participated in this study (18 male and 17 
female). The aggressive group consisted of 26 
individuals with 14 male and 12 female participants.  
In the current study, the mean concentration of serum 
interleukin-8 was mlpg /19.0045.0 ±  while 
the maximum concentration of this interleukin 

was mlpg /9.0 . The statistical difference between 
these values was not significant compared to the groups 
containing patients with chronic and aggressive groups 
(P=0.172) (Table 3).  
 

Table 3: Comparison of the level of serum interleukin-8 in healthy individuals and patients with periodontitis 
 
Mean  
value 
 
Group 

Quantity Mean value 
(pg/ml) 
 

Standard 
deviation 

Minimum 
serum level 
(pg/ml) 

Maximum 
serum level 
(pg/ml) 

P-Value 
(Kruksal-
Wallis) 

Healthy 35 0.045 0.19 0 0.9  
0.172 Chronic 35 0 0 0 0 

Aggressive 26 0 0 0 0 
  
 
No significant difference was observed betweenthe 
levels of interleukin-8 in patients with chronic 
periodontitisand healthy subjects (P=0.154) [Mann-
Whitney]. No significant difference was also observed 
between the levels of this interleukin in the aggressive 
and healthy groups (P=0.219) [Mann-Whitney]. There 
is no relation between the levels of interleukin-8 in 
groups with chronic and aggressive periodontitis (P=1) 
[Mann-Whitney].  
The mean and standard deviation of interleukin-12 in 
patients with chronic periodontitis and patients with 

aggressive periodontitis were mlpg /172.182.0 ±  

and mlpg /623.085.0 ±  , respectively. The 
aforementioned values are larger than those of the 
healthy group with a mean and standard deviation 
of mlpg /502.0194.0 ± . This difference was 
statistically significant (P=0.001). The maximum 
amount of serum interleukin-12, which belonged to 
patients with chronic periodontitis, was 5.2pg/ml (Table 
4).  
 
 

Table 4: Comparison of the level of serum interleukin-12 in healthy individuals and patients with chronic 
periodontitis patients 
Mean  
value 
 
Group 

Quantity Mean value 
(pg/ml) 
 

Standard 
deviation 

Minimum 
serum level 
(pg/ml) 

Maximum 
serum level 
(pg/ml) 

P-Value 
(Kruksal-
Wallis) 

Healthy 35 0.194 0.5017 0 2.3  
0.001 Chronic 35 0.82 1.172 0 5.2 

Aggressive 26 0.85 0.632 0 3 
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Comparisons showed significant relations between the 
levels of serum interleukin-12 in patients with chronic 
periodontitis and healthy individuals and the levels of 
serum interleukin-12 in patients with aggressive 
periodontitis and healthy individuals (P=0.001) [Mann-
Whitney]. However, no relation existed between the 
levels of serum interleukin-12 in the chronic and 
aggressive groups (P=0.119) [Mann-Whitney].  
The mean and standard deviation of serum interleukin-
33 in healthy individuals was mlpg /961.0269.0 ±  
and the maximum value for this group 

was mlpg /3.2 . On the other hand, in patients with 
chronic and aggressive periodontitis, the mean values 
and standard deviations were 

mlpg /058.1431.0 ± and

mlpg /573.0223.0 ± , respectively. However, no 
significant statistical difference was observed between 
these three groups (P=0.614)(Table 5). 
 

 
Table 5: Comparison of the level of serum interleukin-33 in healthy individuals and patients with 
periodontitis 
Mean  
value 
 
         Group 

Quantity Mean value 
(pg/ml) 
 

Standard 
deviation 

Minimum 
serum level 
(pg/ml) 

Maximum 
serum level 
(pg/ml) 

P-Value 
(Kruksal-
Wallis) 

Healthy 35 0.269 0.961 0 2.3  
0.614 Chronic 35 0.431 1.058 0 5 

Aggressive 26 0.223 0.573 0 2 
 
 
According to the abovetable5, the level of serum 
interleukin-33 in chronic and aggressive periodontitis 
groups does not significantly differ from that of the 
healthy group (P>0.05) [Mann-Whitney]. 
Age-based comparison of the level of serum interleukin-
12 in patients with chronic and aggressive periodontitis 
and healthy individuals indicated that a significant 
statistical difference existed among the age classes 20-
25, 26-30, and 31-35 (P<-0/05). Among the 46 subjects 
that belonged to the 20-25 age group patients with 
chronic periodontitis had the maximum mean and 
standard deviation ( mlpg /229.16.1 ± ). The  

 
statistical results of the group that included 21 subjects 
with more than 36 years of age did not suggest a 
significant relation (P=0.335) (Table 6).  
 
 
 
 
 
 
 
 
 

Table 6: Age-based comparison of the level of serum interleukin-12 in healthy individuals and patients with 
periodontitis 
 
 
 
         age class 
        (year) 

Group Number Mean value  
(pg/ml) 

Standard 
deviation 

P-Value 
(Kruskal-
Wallis) 

 
20-25 

Healthy 19 0.337 0.648  
0.002 Chronic 1 3.8 0 

Aggressive 22 0.768 0.484 
 

26-30 
Healthy 9 0 0  

0.001 Chronic 8 0.25 0.316 
Aggressive 3 1.6 1.229 

31-35 Healthy 4 0 0  
0.023 Chronic 9 1.156 1.654 

 
More than 36 

Healthy  3 0.133 0.231  
0.355 Chronic 17 0.735 0.849 

Aggressive 1 0.4 0 
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Age-based comparisonof the levels of serum 
interleukin-33 in patients with (chronic and aggressive) 
periodontitis and healthy individuals indicates that no 

significant relation exists between the group grades 
(P>0.05) (Table 7). 
 

 
Table 7: Age-based comparison of the level of serum interleukin-33 in healthy individuals and patients with 
periodontitis 
 
 
 
         age class 
        (year) 

Group Quantity Mean value  
(pg/ml) 

Standard 
deviation 

P-Value 
(Kruskal-
Wallis) 

 
20-25 

Healthy 19 0.179 0.404  
0.166 Chronic 1 1.2 0 

Aggressive 22 0.264 0.616 
 

26-30 
Healthy 9 0.033 0.1  

0.218 Chronic 8 0.562 1.144 
Aggressive 3 0 0 

31-35 Healthy 4 1.375 2.75  
0.462 Chronic 9 0.122 0.367 

 
More than 36 

Healthy  3 0.067 0.115  
0.848 Chronic 17 0.488 1.28 

Aggressive 1 0 0 
 
 
The results indicated that in the healthy and chronic 
periodontitis groups, the mean and standard deviation 
for men are more than women. That is to say, the mean 
value of men with chronic periodontitis is equal 
to mlpg /374.1122.1 ± . However, the female 
group with aggressive periodontitis had a mean and 
standard deviation of mlpg /773.0042.1 ± . The 
Kruskal-Wallis statistical test shows that there is no 
relation between the levels of interleukin-12 in all male 
and female groups (P>0.05).  
The results of the study indicated that no relation exists 
between the level of serum interleukin-33 and gender in 
the participant groups (healthy, chronic, and aggressive) 
(P>0.05) [Kruskal-Wallis].  
 
Discussion 

This study was aimed at determining and comparing the 
levels of serum interleukins 8, 12, and 33 in patients 
with chronic and aggressive periodontitis, and healthy 
individuals. The levels of serum interleukins 8 and 33 in 
patients did not differ significantly from those of 
healthy individuals. However, the level of serum 
interleukin-12 in patients with increasing gum 
inflammation was more than that of the members of the 
healthy group. 
Periodontal diseases manifest in the form of 
inflammatory-immune responses of the gum and 
periodontal tissues against periodontopathogenic 
bacteria, which are regulated by inflammatory 
cytokines. Factors other than the presence of pathogen 
microorganisms in the oral cavity and accumulation of 
dental plaque are apparently involved in the 
pathogenesis of this disease. Since in the periodontal 
diseases the periodontium is infl

amed, the level of inflammatory factors (including 
interleukins) is expected to be high(23,26).  
Interleukin-8 belongs to the family of supergene 
interleukins-8 that includes small peptides with 
chemotactic activity of certain types of leukocytes.  This 
interleukin is a proinflammatory cytokine that is 
released by a number of cells such as monocyte, 
lymphocyte, and endothelial cells. Interleukin-8 absorbs 
polymorphonuclear (PMN) cells into the inflamed 
region and contributes to the release of enzyme granules 
by these cells(22,24). According to the obtained results, 
the level of serum interleukin-8 in the healthy group 
showed a little growth, but the level of this interleukin 
was not increased for the chronic and aggressive groups. 

This indicates the lack of relation between the level of 
this serum interleukin and destruction of periodontal 
tissues. 
Interleukin-12 is known as a proinflammatory cytokine 
that is released by monocyte-macrophage cells in 
response to antigen stimulants (such as LPS) of gram-
negative bacteria. IL12 causes the production of INFγ  
by T cells and natural killer (NT) cells. In this study, the 
level of serum IL12 in the chronic and aggressive 
periodontitis groups was more than the level of IL12 in 
the healthy group. This indicates that a relation exists 
between the level of destruction of periodontal tissues 
and the increase in serum IL12. The increase in the level 
of IL12 follows the stimulation of dendritic cells by 
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P.gingivalis and A.actinomycetemcomitans bacteria. 
This increase plays an important role in the response of 
Th1 and production of INFγ . INFγ  affects the 
monocyte-macrophage cells and causes the production 
of IL12, IL1, and INFγ . These proinflammatory 
cytokines lead to the activation of osteoclasts and 
deterioration of bones by indirect stimulation of 
osteoblast cells(26).  
In the study conducted by Orozco et al. (2006) the level 
of IL12 (P70) in the serum obtained from patients with 
periodontitis was extremely low. Furthermore, the 
increase in the inflammation would decrease the level of 
IL12. In the current study, the serum level of IL12 in the 
chronic group had a considerable growth compared to 
the level of IL12 in the healthy group. The level of IL12 
in the aggressive group was also more than that of the 
healthy group. This difference was maybe causedby the 
small number of the individuals who had participated in 
the Orozco et al. research (10 patients with 
periodontitis) or the difference in the kits used for these 
two studies(27).  
In the study carried out by Sanchez et al. (2011) the 
serum content of IL12 (P70) in the patients with 
aggressive periodontitis was higher than that of the 
patients with chronic periodontitis or healthy 
subjects(26). In the current study, the level of IL12 in 
the aggressive group was also extremely more than that 
of the healthy group. 
In the research that was performed by Robati et al. 
(2011) in Iran (Ahwaz) no relation was found between 
the serum content of IL12 and aggressive 
periodontitis(21). This finding is contradictory to the 
results of our study. This difference can be attributed to 
the effect of various genetics, ethnicity, and races on the 
response of the immune system and the levels of 
interleukins.  
Interleukin-33 is a proinflammatory cytokine that 
increases the production of other cytokines (such as 
interleukins 5 and 13) by Th2 cells(28). It also leads to 
the activation of basophils, mast cells, NK cells, and 
Th2 cells. No substantial difference was observed in the 
serum content of interleukin-33 in the chronic group 
and that of the healthy and aggressive groups. No 
relation was also found between the level of IL33 and 
chronic and aggressive periodontitis.  
In the study performed by Bununeli et al. (2011) the 
plasma content of IL33 did not vary for the healthy and 
chronic groups. Therefore, these researchers concluded 
that the level of plasma IL33 cannot be useful in 
distinguishing patients with chronic periodontitis and 
healthy individuals(29). This result matches the results 
obtained from our study.  
In the current study, the serum content of interleukins 
varied for different ages. In the 20-25, 26-30, and 31-35 
age grades the level of IL12 was associated with 

periodontitis. However, in subjects with more than 36 
years of age no significant difference was seen. This can 
be attributed to the low number of subjects forming the 
healthy and aggressive groups who belong to this age 
group. The level of serum IL33 in the group grades 
under study was not relevant to the level of serum IL33 
in these three groups.  
There was also no considerable difference between the 
level of IL12 in male and female members of the 
healthy, chronic, and aggressive groups. Gender-based 
comparison of the groups did not show a relation 
between the levels of IL33. This shows that gender does 
not affect the content of blood interleukins.  
 
Conclusion: 
In the current study, the serum content of interleukins 8 
and 33 in patients with chronic and aggressive 
periodontitis was not significantly different from that of 
the healthy subjects. However, the level of interleukin-
12 was increased with the increase in the inflammation 
of periodontal tissues of the chronic and aggressive 
groups. Therefore, there can be a relation between the 
level of serum interleukin-12 (as a biomarker) and the 
level of destruction of periodontal tissues. Gender 
cannot affect the serum content of these interleukins as 
well.It is recommended to conduct more researches in 
the future on the serum contents of interleukins 8, 12, 
and 33 and other inflammatory factors of periodontal 
diseases. Furthermore, factors such as smoking, 
systemic diseases, and their effects on the level of 
interleukins present in the serum and gingival crevicular 
fluid should also be studied in the future studies.  
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Abstract:Land degradation in the Niger Delta region of Nigeria has been aggravated by deforestation with resultant 
losses of vital biodiversity. In this paper, we provided an assessment of land degradation with drivers of 
deforestation in selected states in the Niger Delta. Data were collected with multi-stage sampling procedure and 
analyzed using descriptive and Tobit regression methods. Results show that average age of the farmers is 51.55 
years with average years of education being 8 years. The farmers recognized a degraded land through the colour 
(20.79%), depth of the soil (4.4%) and performance of maize crop (71.73%). Deforestation is positively influenced 
by sex of the household heads, market distance, population per forest land, purchased land, sold land, fertile land 
and population density. Legislations for curtailing the pace of deforestation should be enforced with some hints on 
population control. 
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Introduction 
         Land degradation is a decline in land quality 
caused by human activities and it is a major global 
issue during the 20th century and will remain high on 
the international agenda in the 21st century (Eswaran et 
al.2001). It is a pertinent problem confronting 
sustainable agricultural production in many tropical 
regions of the world.  At least two distinct schools of 
thought have emerged regarding the prediction, 
severity, and impact of land degradation. One school 
believes that it is a serious global threat posing a major 
challenge to humans in terms of its adverse impact on 
biomass productivity and environmental quality 
(Pimentel et al., 1995; Dregne and Chou, 1994). 
Ecologists, soil scientists, and agronomists primarily 
support this argument. The second school, comprising 
primarily economists, believes that if land degradation 
is a severe issue, why is it that market forces have not 
taken care of it? Supporters argue that land managers 
(e.g. farmers) have vested interest in their land and will 
not let it degrade to the point that it is detrimental to 
their profits (Crosson, 1997).   
The importance of land degradation among global 
environmental problems cannot be over-emphasized 
because of its impact on world food security and 
quality of the environment. High population density is 
not necessarily related to land degradation; it is what a 
population does to the land that determines the extent 
of degradation. People can be a major asset in reversing 
a trend towards degradation. However, they need to be 
healthy, politically and economically motivated to care 
for the land, as subsistence agriculture, poverty, and 
illiteracy can be important causes of land and 
environmental degradation (Eswaran et al. 2001).  

Information on the economic impact of land 
degradation by different processes on a global scale is 
not available. Some information for local and regional 
scales is available and has been reviewed by Lal 
(1998). In Canada, for example, on-farm effects of land 
degradation were estimated to range from US$700 to 
US$915 million in 1984 (Girt, 1986). Land degradation 
can be considered in terms of the loss of actual or 
potential productivity or utility as a result of natural or 
anthropic factors; it is the decline in land quality or 
reduction in its productivity. In the context of 
productivity, land degradation results from a mismatch 
between land quality and land use (Beinroth et al., 
1994). 

Niger Delta is one of the most richly endowed 
and yet one of the least developed regions in Nigeria. 
The rich flora and fauna of the area have supplied the 
immediate source of livelihood for the people of the 
region for many generations. For so long, the people 
lived in harmony and there was evident balance in the 
ecosystem. Flooding and riverbank or coastal erosion is 
among the major environmental hazards that the people 
face. However, the region is endowed with enormous 
natural resource. Part of a World Bank’s report, 
following a visit to the Niger Delta in 1952 and 1953 
declared that the region had great prospects to feed the 
entire population of the then West African sub-region 
and had sufficient commodities for export. Some of the 
produce highlighted by the report includes palm oil and 
cassava, which are in abundance in some parts of the 
area (Eswaran et al., 2001; Iyayi, 2004; Omofonmwan, 
and Odia, 2009). 
Oil exploration and exploitation has over the last four 
decades had disastrous impacts on the physical 
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environment of the oil rich region. This massively 
threatens subsistence peasant economy, environment 
and the entire livelihood and basic survival of the 
people. It should be noted that while oil extraction has 
caused negative socio-economic and environmental 
problems in the Niger Delta, the Nigerian State has 
benefited immensely from petroleum since it was 
discovered in commercial quantities in 1956.  On the 
other scale, when considered in respect of it's negative 
impact on the socio-economic life and the environment 
of the immediate oil bearing local communities and its 
inhabitants, it has left a balance sheet of ecological and 
socio-physical disaster (Aluko, 2004; Mathew, 2004). 
In the Niger Delta, the negative impact of oil 
exploration is visible in the life of the people.  

Agriculture forms the most dominant 
economic activity of many communities in the area. 
The Federal Office of Statistics (FOS) in 1985 stated 
that crop farming and fishing activities account for 
about 90% of all forms of activities in the area. They 
also estimated that about 50%-68% of the active labour 
force is engaged in one form of agricultural activity or 
the other including fishing and farming. Agricultural 
technology has remained relatively unchanged over the 
years and over 90% of the farmers are subsistent 
farmers operating on traditional methods using basic 
tools.  

Farming techniques still remained the use of 
land rotation or bush fallow system characterised by 
land and labour being the principal inputs of production. 
The organic farming technique widely used is highly 
susceptible to environmental changes affecting the soil, 
water and or deforestation because it is not 
technologically inspired, but rather land and labour 
intensive. Oil extraction and production has led to 
adverse environmental impact on the soil, forest and 
water of the Niger Delta. Various harmful and toxic 
organic compounds when introduced into the natural 
environment during oil extraction such as during 
seismic work, oil spill, gas flares and several other 
forms of pollution, changes the geo-chemical 
composition of the soil, river and other components of 
the environment. This in turn affects agriculture and 
leads to a drastic decline in output in both fishing and 
farming activities. This has ultimately affected peasant 
agriculture in a variety of ways, which ultimately have 
caused problems of environmental refugees (Aluko 
2004; Uyigwe and Agho, 2007).  

The peasants are very reactive to these 
changes because of unavailability of modern farming 
and fishing techniques to meet the challenges of a 
declining soil and marine resources. The drastic fall in 
output of agricultural production leads to intensive 
exploitation of other fertile land. The long run effect of 
this is land degradation and migration of peasant 
farmers to other rural and urban areas, where pressure 

is exerted on the often inadequate and dilapidated 
infrastructure, leading to increased poverty. Apart from 
degradation and loss of farms, oil spills have led to 
extensive deforestation with no adequate replanting 
practices.  Mmom and Arokoyu (2009) submitted that 
mangrove forest deforestation is a product of the 
interaction of the many environmental, economic, 
social and political forces the Niger Delta region. As a 
result of deforestation, there are great concerns about 
rapid loss or decimation of biodiversity.  

Persistent deforestation has resulted in 
shortened fallow periods, and use degradation and loss 
of soil fertility and consequently erosion of the topsoil. 
The slash and burn agriculture traditionally practised 
by shifting cultivators in the area is based on 
ecologically sound principles and minimises threats to 
the forest by leaving land fallow over periods of time 
long enough for regeneration. But landless peasants 
who have been forced from their own lands, increase 
the number of people pursuing such a subsistence 
lifestyle. This contributes to deforestation through 
further encroachment on forestland and reductions in 
fallow times (Uyigwe and Agho, 2007; World Bank, 
2006).  

The out-migration of displaced rural farmers 
in some communities as a result of environmental 
degradation caused by oil extraction in the region has 
led to a significant percentage of the local inhabitants 
to remain in cyclical poverty and penury. This has 
meant greater environmental degradation as a result of 
the intensive exploitation of the few remaining fertile 
land in the region by the residents. The oil producing 
communities have basically remained dependent and 
underdeveloped, economically marginalized and 
psychologically alienated. The wealth derived from oil 
resource exploitation and exports benefit directly only 
the operators of the oil industry and the bureaucrats in 
government and no one seems to be concerned with the 
low status masses in the area.  

This study would provide answers to the 
following questions in the end: What are the features 
that farmers use to recognize a degraded land in Niger 
Delta? What are the causes of deforestation in Niger 
Delta? In the remaining parts of the paper, the materials 
and methods, results and discussions and 
recommendations are presented. The working 
hypothesis is that increasing population pressure is not 
significantly influencing farm-level deforestation. 
 
Materials and Methods 
The Study Area 

The Nigerian Niger Delta is bordered by the 
Atlantic Ocean to the south and Cameroon to the east. 
The land surface is estimated at 112, 160 square 
kilometers or about 12% of the Nigeria’s total land 
surface. The population is estimated at 35 million 
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housed in a state of Abia, Akwa Ibom, Bayelsa, Cross-
River, Delta, Edo, Imo, Ondo and Rivers State .The 
region spans over 20,000 square kilometers hosting 
about 25% of the Nigerian population (from 2006 
census, the total population of Nigeria is about 140 
million people). About 2,370 square kilometers of the 
Niger Delta area consist of rivers, creeks and estuaries 
while stagnant swamp covers about 8600 square 
kilometers. The region falls within the tropical rain 
forest zone. The ecosystem of the area is highly diverse 
and supportive of numerous species of terrestrial and 
aquatic flora and fauna and human life. As opined by 
Iyayi (2004), it is richest wetland in the world. The 
region is divided into four ecological zones namely 
coastal inland zone, mangrove swamp zone, freshwater 
zone and lowland rain forest zone. 

Method of Data Collection 
Because the Niger Delta produces a unique 

homogeneity in climate and cultural values, the random 
sampling approach was used to select three states 
where data were collected. The 3 selected states were 
divided into local government areas (LGAs). Three 
local government areas were selected from each of the 
states. A total of 150 questionnaires were administered 
in each of the 3 states. At the end, due to insufficient 
information, only 428 were considered good to be 
included in the analysis. In all, 147 questionnaires were 
administered in Abia state, 146 in Akwa Ibom state and 
135 in Rivers state. Also secondary data on population 
of the states were collected based on national 
population census of 2006. The total land area and 
forest land area were also collected from same 
publications of the National Bureau of Statistics (NBS). 

Method of Data Analysis 
       The data collected for this study were analyzed 
with the aid of descriptive statistics and tobit regression 
analysis. Descriptive methods were employed to 
summarize the socioeconomic characteristics of the 
respondents. The analytical techniques used for 
descriptive analysis are frequency distribution tables, 
percentages. The characteristics highlighted include 
age, household size, sex, marital status, educational 
status etc.  

Tobit Regression Analysis 
This is the statistical tool that measures the 

stochastic relationship between independent variables 
(regressors) and dependent variables (regressand). In 
Tobit analysis, the regressand can assume a value of 
zero. For the data that were used, some farmers did not 
deforest any forestland, thus compelling application of 
Tobit regression. The importance of the regression 
technique is that it establishes the proportion of the 
variation in the dependent variable that can be 

explained by independent variables (Gujarati, 2007). 
In this study, the endogenous variable is the forestland 
that was cleared in the past five years. The estimated 
model is presented as: 

ij
ij

ji vXD  


19



 .1 

Where Di is the deforested land areas (ha), Xj are the 
independent variables including population density, 
population per forest land, age of house heads (years), 
house head sex (male = 1, 0 otherwise), farming 
experience (years), marital status (married 1, 0 
otherwise), number of people contributing to finances, 
education (years of education), market distance (km), 
inherited land (ha), purchased land (ha), borrowed land 
(ha), rented land (ha), community land (ha), problem 
getting land (yes = 1, 0 =otherwise), land conflict (yes 
= 1, 0 =otherwise), sold land (yes =1, 0 =otherwise), 
fertile land (yes = 1, 0 = otherwise and jointly owned 
community land (yes = 1, 0 = otherwise). vi is the  
stochastic error term. 

Results and Discussions 
Socioeconomic characteristics of the respondents 

The socioeconomic characteristics of the 
respondents are presented in tables 1 and 2. Table 1 
shows the distribution of respondents according to sex. 
The table shows that 54.4% of the respondents are 
males, while 45.6% of the respondents are females. 
Proportion of females engaged in farming activities is 
high in the east when compared to the south-west 
where female farmers are engaged in processing 
activities. The table also shows the distribution of 
respondents according to marital status. This reveals 
that 87.1% of the farmers are married. Also according 
to the table, 5.8% are single, 1.4% are divorced. This 
implies that majority of them have reached 
marriageable age. According to table 4.7, 1.2% of the 
respondents did not respond. Also, 35.7% of the 
respondents have secondary education, 4.7% of 
respondents have university education, 17.3% of the 
respondents are not educated. The mean is 8.077103 
while the standard deviation is 4.87801. 

Table 1:  Socio-economic characteristics of the farmers 
Socio-economic 
characteristics 

Frequency % 

Gender 
Male 233 54.4 
Female 195 45.6 
Marital status 
Single 25 5.8 
Married 373 87.1 
Divorced 6 1.4 
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Others 24 5.6 
Education 
Primary 141 32.9 
Secondary 153 35.7 
NCE 13 3.0 
OND 12 2.8 
HND 10 2.3 
University 20 4.7 
None 74 17.3 
Age 
< 30 23 5.37 
30 < 40 69 16.12 
40 < 50 91 21.26 
50 < 60 106 24.77 
60 < 70 89 20.79 

70 50 11.68 
Total 428 100.00 

 Source: Survey data, 2006 

The table also shows the age distribution of 
the farmers. It reveals that only 5.37 percent of the 
respondents is less than 30 years old. Also, the highest 
proportion (24.77 percent) of the farmers belongs to 
age group 50<60 years. Similarly, average age for all 
the farmers is 51.55 years with standard deviation of 
15.04. This shows that the farming households are 
ageing.  

Indigenous knowledge for identifying degraded land 

Table 2: Features that farmer used to recognize a 
degraded land 

 Land features Frequency % 
Colour of soil 89 20.79 

Depth of soil 19 4.44 
Ease of tillage 38 8.88 

Intensity of weed  growth 71 16.59 

Type of weed most common 116 27.10 

Performance of maize crops 307 71.73 
Performance of root and tuber crops 161 37.62 

Performance of cash crops 68 15.89 
Texture of the soil 42 9.81 
Water drainage 99 23.13 

Type of soil 165 38.55 

Source :  Survey data, 2006 

Table 2 shows how farmers recognized a 
degraded land. 20.79% of the respondents recognized a 
degraded land through the colour of soil .4.4% of the 
respondents recognized a degraded land through the 
depth of the soil. 71.73% of the respondents recognized 
a degraded land through the performance of maize 
crops. This indicates that majority of the farmers 
recognized a degraded land through the performance of 
maize crops as a result of decrease in yield because 
maize does well in a fertile soil. 

Determinants of deforestation 
Average forest land cleared is 0.891355 ha. 

The kernel density graph of the deforested land is 

shown in figure 1. This reveals that land areas cleared 
by farmers are positively skewed. 

Figure 1: Kernel density estimate of deforested land 

Table 3: Tobit regression results of the determinants of 
deforestation 
Forest clear Coefficient Std. Err. 
Population density 14.84385*** 3.614335 
Population per forest land . 0103274* .0055817 
House head age . 0189594 . 0475595 
House head sex 3.148989**  1 .27783 
Farming experience . 016667 .0478119 
Marital status 1.330737  1 .761825 
Number of people contributing 
to finances 

.2196888 . 3577706 

Education .2439454 . 1551384 
Market distance .0719507** .0357592 
Inherited land .0750085 . 082371 
Purchased land .2974703*  .153391 
Borrowed land .730404 .488538 

Rented land .5273266 .4078519 
Community owned land . 1149553 . 1492038 
Problem getting land . 0948668 1. 419265
Land conflict .3540434 1 .324347 
Sold land 3.104828* 1 .777894 
Fertile land 4 .232547* 2.508531  
Jointly owned community land -1. 979196 1 .31834 

Constant -103. 5917  20.96902 
sigma 7.316039*** .649775 

Significant at 1% = ***, Significant at 5% = **, 
Significant at 10%=* 

 The sigma parameter is statistically 
significant (p<0.01). This means that the model 
properly fits the data. Population density is statistically 
significant at 1%. Variables that are statistically 
significant at 5% include house head sex, market 
distance. Other variables that are statistically 
significant at 10% include population per forest land, 
purchased land, sold land and fertile land. Population 
density has a positive relationship with the level of 
deforestation. This implies that an increase in 
population density will lead to an increase in the level 
of deforestation.  Therefore, the null hypothesis should 
be rejected. This was also documented by Palo et al 
(1987) who identified a strong positive link between 
tropical deforestation and population growth for 72 
tropical countries.  
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The coefficient of sex shows that male sex increases 
deforestation by 3.14898. If market distance increases 
by one unit, the level of deforestation will increase by 
0.0719507. If population per forest land increases by 
one unit, deforested land will increase by 0.0103274. 
Purchased land has a positive relationship with 
deforested land. This implies that an increase in 
purchased land will lead to increased deforestation. If 
sold land increases by one unit, deforested land will 
increase by 3.104828. If fertile land increases by one 
unit, deforested land will increase by 4.232547  
 
Conclusion 
         In this study, an attempt has been made to 
provide empirical analyses of deforestation and 
degradation in Niger delta. The findings will assist 
Nigerian policy makers to know the appropriate 
direction for policy formulation in order to ensure 
drastic reduction in the rate of deforestation and 
degradation in Niger delta. Land use policy in which 
ministry of environment and forest can take 
coordination role for integrating land sectoral policies 
in association with ministry of land is necessary. Also, 
policy and policy level integration in which department 
of environment under the ministry of environment and 
forest can take the lead into integrating environment 
and climate change issues into sectoral policies. In 
order to reduce the rate of deforestation and 
degradation in the Niger delta, policies should also 
encourage forest conservation bringing an end to 
unsustainable extraction and population contro  
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Abstract:The study seeks to determine the factors that influence public health care seeking behaviour 
based on the poverty status of households in rural areas. The primary data were collected with well-
structured questionnaire while the secondary data were obtained from the local government health records. 
Descriptive analytical methods, benefit incidence analysis and Multinomial logit regression were employed 
for data analysis.  The results show that average spending on health by households is N456.40, while the 
health subsidy accruing to household from government is N687.98. Benefit incidence analysis shows 
majority of government spending accrue to the poorest segment of the population. Also, the factors that 
significantly influence (p<0.05) households patronage of private clinics are years of education, presence of 
hygiene facilities and registration cost. Furthermore, age of household head, family size, presence of 
hygiene facilities, communication access (GSM), drug and registration cost will make household patronise 
chemist. Years of education of household head, registration cost and hygiene facilities will make household 
patronise self-care. Adequate education to alert households of the risks involved in inadequate decision 
regarding health problems and adequate funding of government hospitals were recommended, among 
others.  
[Onademeru, S. and A.S. Oyekale. Benefit Incidence Analysis of Public Health Expenditures and 
Households’ Caregiver Preferences in Ogun State, Nigeria. Life Sci J 2012;9(4):123-130]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 21 
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Introduction 
  The World Health Organization (WHO) 
defined health as a state of complete physical, 
mental and social well being, not merely the 
absence of disease or infirmity. In 1986, this 
definition was reformulated and health was 
defined as a resource for everyday life, not the 
objective of living. Individual health is a positive 
concept that emphasizes social and physical 
resources as well as physical and mental capacity 
(WHO, 1986). That is why people often say that 
“health is wealth” (FMOH, 2009). 

Health care in much of developing 
world has developed into two tier systems 
comprising a sophisticated and expensive 
hospital care system in urban areas, and a 
network of primary health care (PHC) clinics 
that complement the hospital system and offer 
basic preventive services to low income families 
in both urban and rural areas. The latter concept 
gained widespread support following the Alma 
Ata Declaration of 1977 where serious emphasis 
was placed on disease prevention. After approval 
of this approach, PHC system proliferated across 
developing world. All over the world, health 
promotion programmes are gradually focusing 

on the idea that providing knowledge about 
causes of ill health and choices availability will 
go a long way towards promoting a change in 
individual and household behaviour toward more 
beneficial health seeking behaviour (Ichoku and 
Fonta, 2006; FMOH, 2009).  

A range of factors could influence 
people’s health. Some of these may be fixed, 
while many are informed by socio-economic 
circumstances. There is also a growing 
acceptance that a wide range of social, economic, 
cultural and environmental factors, including 
poverty affect health. These may relate to living 
and working conditions and include experience 
of unemployment, quality of accommodation, 
level of education, social and community 
network and supports, the built environment and 
work environment as well as access to health 
care services (Onwujekwe et al., 2011). 

Million of people are trapped in a 
vicious circle of ill health and poverty. Over the 
past one and a half decades, the declining quality 
of life in Nigeria has received considerable 
attention in literature. Such studies have 
examined the incidence and dimension of 
poverty (NBS, 2005). The major conclusion 
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from these studies is that poverty is intense and 
widespread in the country. Thus, the way in 
which sick individuals or their caretakers in the 
home perceive their illness could determine what 
type of health care they will seek and how much 
money and household member’ time is 
committed for seeking treatment. Also, while 
seeking care in the health sector, the sick face 
choices that vary from government hospitals and 
health centres or clinics to mission institutions 
among others (Ogunbekun, 2004).   

In Nigeria where less than 6% of the 
population have access to modern health care 
services (Okojie, 1994), it suffice to say that 
health care delivery system is in shame and 
much serious effort needs to be exhibited by 
everyone involved in the health sector because it 
has taken many years of gross neglect. 
Inadequate funding, poor management of limited 
facilities and resources, social depreciation and 
economic depression of the people who have 
become underprivileged and deprived of their 
due share to enjoy good health are notable 
among the key contributing factors. Therefore, 
understanding the main determinants of health 
care demand behaviour can be vital in furthering 
knowledge of how changes in government policy 
will impact on individuals and their demand of 
health care services (FMOH, 2009; Okeke and 
Okeibunor, 2010). 
   The broad objectives of this study is to 
determine the factors that influence public health 
care seeking behaviour based on the poverty 
status of households. The specific objectives are 
to describe household access to public health 
services, compute the poverty status of the 
household in the study area, analyze the benefit 
incidence of government expenditure on primary 
health care, determine the factors that affect 
public health care seeking behaviour. 
 
Materials and Methods 
Study area and sampling 

The area of study is Ijebu North East 
Local Government. The local government came 
into being on the 13th of December 1996 having 
been carved out of Ijebu Ode Local Government. 
The local government area is made up of 10 
political wards. The predominant occupation of 
the people of the local government can be 
classified as farming, trading and civil service. 
The local government has 26 health care centres. 

The study involved the use of primary 
data with the aid of a well structured 
questionnaire. The secondary data were collected 
from the health department and finance 

department of the local government area to know 
government expenditure on health services. A 
simple random sampling technique was be used 
to sample 10 households each in all the 10 wards 
of the local government. Secondary data were 
sourced from the Health Department of the local 
government. 
 
Analytical methods 

The benefit incidence equation was 
used in the analysis of government expenditure 
on health. Multinomial logit regression model 
demand for health care from providers (self care, 
private clinics, government clinics, home nurses, 
religious centres, chemist, drug hawkers, 
traditional healers, quacks and herb sellers) in 
which the model assumes that household chooses 
the provider that gives highest level of utility 
was used to determine the factors that influence 
household behaviour in seeking health care. 
 
Poverty line computation 
This was embarked upon to categories 
households into different expenditure groups. 
The poverty status was used based on the 
headcount index using Foster, Greer, Thordecke 
(1984) poverty measure. The FGT is given by;  

 






 
  q

Z

YZ
nP 11  

P = poverty status of respondents 
Z = poverty line 
Y1=per capital expenditure of each poor 
household  
n = sample size 
q = number of household below poverty line. 

The FGT measure is calculated by 
taking the proportional shortfalls in expenditure 
for each poor person, raising the shortfalls to a 
power to reflect the concern for the depth of 
poverty, taking the sum of these for all poor 
individuals and normalizing the sum by the 
population size. The poverty line is an arbitrary 
divider of the poor and non-poor. The poverty 
analysis requires establishing a poverty line that 
was used in combination with welfare indicators. 
The poverty line is based on income or 
consumption/expenditure data. The proportion of 
the population below the poverty line provides a 
quick indicator of the scope of the poverty 
problem. Thus, from the analysis, households 
spending less than one-third of the mean per 
capital household expenditure (MHHE) are 
considered core poor, while moderately poor 
spend less than two-third of MHHE and the noon 
poor are those with equal or greater than MHHE. 
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Benefit incidence analysis 

The group specific benefit incidence of 
government spending on primary health care is 
given as; 

ij i

j

i

H S
X  = 

H
 

Where, Xj = value of total health subsidy 
charged to group i.e. expenditure groups 
Si = Government net spending on health 
i   = primary health care  
Hi = total number of registered patients  
Hij = Number of registered patients of group j  
Si  = Unit subsidy of providing health centre  
Hi 
j  = groups (poor and non poor) 
 
Household per capital expenditure = Total 
household expenditure 
           
Household size 
The total household per capital expenditure is 
calculated by finding the summation of the entire 
household’s per capital expenditure for the 
sample household studied. 
The mean per capital expenditure is calculated 
by dividing the total expenditure by the total 
number of household surveyed. 
Mean per capital household expenditure = Total 
household expenditure 
     
 Household Surveyed 
 
Multinomial Logit regression 

The household’s choice of medical 
providers is a discrete decision, which is 
consistent with qualitative choice models. In this 
qualitative choice situation, we presume that an 
individual/household can choose several 
alternatives: to seek self care treatment, private 
clinics treatment, government clinics, home 
nurses, religious centres, chemist, drug hawkers, 
traditional healers, quacks and herb sellers. In 
choosing to obtain medical services from whom, 
individuals and households consider a variety of 
characteristics of the alternative providers, such 
as proximity and quality. The decision is also 
affected by the characteristics of individual’s 
health status in the households, education, age, 
gender and so on. This can be elaborated upon 
with general descriptive with concepts from the 
standard micro economics theory of utility 
maximization. Utility in this instance, therefore 
depends upon the attributes of health care choice 

j which varies with both the choices and 
characteristics of the individual. 
An individual or household chooses among 
alternatives based on the utility of each 
alternative. More specifically, based on 
McFadden and Train (2000) we can posit that the 
utility of choice option j to individual or 
household I, Uij is: 

  ijHMVU ijijij    (1) 

V(MjHi) represents utility determined by 
observed data. 
M is a vector of provider characteristics. 
H is a vector of individual economic and health 
status. 
  is a vector of unobserved components. 
Where j denotes provider choice alternatives and 
 which will be treated as a random variable. 
Utility-maximizing behaviour implies that an 
individual/household I will only choose a 
particular alternative j if Uij > Ujk is also random. 
The probability of any given alternative j being 
chosen by an individual/household can be 
expressed as: 

 ikij UUPP  for all k < >   j  (2) 

By substitution of (9) 
P =P(Vij +  ij>Vik +  ij, for all k < >j) (3) 
Rearranging, 
P =P( ij-  ij) >( Vij –Vik), for all k< >j)    
By knowing the distribution of the random   ‘s 
the distribution of each difference  ij- ik for j, 
J<> k, and by using equation (3) calculate the 
probability that the individual/household will 
choose alternative j. 
Letting Xijj = (Mj Hi) and assuming V to be a 
linear function of components of X, we 
operationalize equation 3 as; 

ijXU ijjij     (4) 

Where j is a vector of coefficient values 

indicating the effect of the various Xij’s on 
individual i’s utility for option j. 

Assuming that each ij for all alternative j is 

distributed independently, identically in 
accordance with the extreme value distribution 
and given this distribution for the unobserved 
components of utility, the probability that the 
household will choose alternative j is  

Prob (optionj/Xij) = 
 
 ijkjk

ijj

XExp

XExp





 (5)

 

where k=1. The parameters of this model can be 
estimated straightforward using maximum 
likelihood methods. 
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Results and Discussions 
Socio-economic characteristics of respondents 

Distribution of some socio-economic 
characteristics of the respondents is in table 1. 
This shows that 82% of the household heads that 
were sampled were male while only 18% were 
female. It was observed that there was a 
dominance of male over female household head, 
in cases where there were female household 
heads, it was due to the fact that they were either 
divorced or widowed or single individual. 

The table shows that 78% of the 
household head sampled were married while 
only 22% of the household heads were not 
married. This shows that majority of the 
households survey are married. Table  shows that 
24% of the total household sampled have their 
household head less than or equal to 30 years in 
age, while 41% have their household head 
between the ages of 31-40 yrs.  Also 24% of the 
household heads are between 40 and 59 years 
while only 11% have their household heads 
above 60years of age. This shows that majority 
of the household heads in the study area are 
middle age individuals who are actually engaged 
in one activity or the other because the average 
age of household head is 40 years. 

The table further shows that 19% of the 
total household head samples only had primary 
education, 34% had up to secondary school 
education, 29% had tertiary education and 18% 
of the household head had no education formal 
education. Majority (63%) of the sampled 
household heads in the study area are educated. 
Also, 21% of the household head are traders who 
are involved in selling 27% are Artisans 25% are 
civil servants who work with the government, 
20% are farmers while 3% work with private 
establishments .The table shows that majority of 
the respondents are artisans and civil servants 

 
Table 1: Frequency and percentage distributions 
of household heads’ socio-economic 
characteristics 
Socio-economic 
variables 

Frequency Percentage 
Distribution (%) 

Sex   
Male 82 82 
Female 18 18 
Marital status   
Married 78 78 
Not Married 22 22 
< 30years 24 24 
31 – 40 41 41 
40 – 59 24 24 
> 60 11 11 
Primary 19 19 
Secondary 34 34 

Tertiary 29 29 
None 18 18 
Trading 21 21 
Artisan 27 27 
Civil Service 25 25 
Farming 20 20 
Others 4 4 
Private Establishment 3 3 

 
Table 2. Distribution of treatment venue among 
households 

 Frequency  Percentage 
Distribution 
(%) 

Cumulative 
Percentage 

Government 51 51 51 
Self care 10 10 61 
Private 15 15 76 
Chemist 24 24 100 
Total 100 100  

 
Table shows that 51% of the household 

patronise government hospitals, 15% private 
hospitals and 24% visits chemist and over the 
counter stores for treatment when they are ill. 
This shows that households prefer to go to 
government hospital when in need of treatment. 
However it is worth noting that a considerable 
visit of households to chemist gives room for 
concern. 
 
Table 3: Distribution of ailments that affects 
households 

Ailment Frequency Cumulative 
Malaria 70 70 
Others 30 100 
Totals 100  

Table 3 shows that 70% of the ailment that 
affects household is malaria while 30% 
constitute other ailments such as tuberculosis, 
dysentery etc. this shows that households in the 
sample area are more prone to malaria.  
 
Table 4:  Distribution of preferred treatment 
venues across marital status of household head 
 Marital Status Total 

Single Married 
Government Hospital 4 47 51 
Self care 5 5 10 
Private hospital 6 9 15 
Chemist 7 17 24 
Total  22 78 100 

 
Table 4 shows that 47 of married 

household heads patronise government hospital 
while 17% of married household heads prefer 
patronising chemists, 7 household heads that are 
single patronise chemist. This implies that 
married household have more confidence in 
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government hospitals and chemist shops in times 
of ill health of any member of the household. 
 
Poverty status of respondents 

Poverty status of respondents was based 
on the head count index using Foster, Greer, 
Thordecke (1984) poverty measure. This was 
done by taking the proportional shortfall in 
expenditure for each poor household, raising the 
shortfall to a power to reflect the concern for the 
depth of poverty, taking the sum of these for all 
poor individuals and normalising the sum by the 
population size. The degree of concern for the 
poverty was fixed at  equals zero. This gave the 
headcount index the respondents were categories 
into core poor, moderately poor and non-poor 
based on the mean per capita household 
expenditure on basic needs. The relative poverty 
measure was used. The categories are 

1. Those that spend less than 1 3 of the 

mean household per capita expenditure are 
referred to as core poor. 

2. Those that spent more than 1 3  of the 

mean household per capita but not more than 

2 3 of it are known as moderate poor group 

3. Those that spend more than 2 3  of 

mean per capita household expenditure are called 
non poor. 

From the survey, the mean per capita 
household expenditure is N7,003/month because 
there are average of 4 persons per household. 
However, two-third of that is N4668.7 which is 
the poverty line. 
 
Table 5: Poverty status category of the 
respondents 

Group Amount (N) Percentage 
Distribution (%) 

Core poor <2,334.37 20 
Moderate poor 2334.37 – 466878 40 
Non poor >4668  40 

     
 

The table shows that 40% of the 
households belong to the non poor group while 
20% are in the core poor group. Also, 40% of the 
respondents are moderately poor. This implies 
that about 60% of the total surveyed area are 
poor and do not enjoy better quality of the basic 
requirements. With almost more   than half of the 
household survey being poor, it confirms the 
growing concern of the increase in the number of 
poor. 
 
 

 
Table 5: Distribution of Treatment venue Across 
Poverty Status 

 Poverty status Total 
Non 
Poor 

Moderate 
Poor 

Poor 

Government 11 27 13 51 
Self care 16 8 7 31 
Private 11 4 - 15 
Chemist 2 1 - 3 
Total  40 40 20 100 

 
Table 5 shows that 11% of households 

who patronise government hospitals are non-
poor, 16% who prefer self-care are non-poor, 
11% who prefer private clinics are non-poor. It 
also shows that 40% of poor households 
patronise government hospital most, while only 
15% prefer self-care treatment. This shows that 
majority of poor households prefer to go to 
government hospital because of the low cost of 
health services. 
 
Distribution of Government Subsidy in the 
Provision of Health Care 

In order to determine government 
subsidy in the provision of health care, 
government expenditure account was used in 
estimating unit subsidies. Unit subsidy is based 
on actual expenditures by government. Thus, 
government unit subsidy represents the total 
amount of government spending per patient. 
It was calculated using the 

  ( )
i

poorpoor
i

S
H

H
   formula where 

si = Government spending in the local 
government 
Hi = Total number of required patients in the 
local government 
From the data obtained from the local 
government health authority in Ijebu North East 
Area, 
Total number of registered patient = 11,6144 
   
Total expenditure on health per annum = 
N7,990,142. 80 

Therefore, using 
Si

Hi
to calculate government 

unit subsidy 

Unit subsidy =   
Average amount spent by household on 
health/month = N456.40 

7,990,142.80 
687.98 

11,614 
N
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Total spending on health = N 687.98 + N456.40 
= N1144.38 
 
Table 6: Household and government spending on 
the health care  

Health spending  Amount 
(N) 

% 
Distribution 

Average household 
spending 

456.40 39.9  

Government unit 
subsidy 

687.98 60.1 

Total  1144.38 100.0 
 

From the table, it shows that 
government health care spending is higher than 
household health spending in the local 
government area. This implies that for every N1 
of government unit subsidy for proving health 
care to households, the household spend 0.60k in 
gaining access to the health care provided by the 
government.    

Specific benefit incidence of 
government spending on health case according to 
group. 

Benefit incidence of government 

expenditure is given by i
j ij

i

S
X H

H
  

Where Xj = value of health subsidy charged to 
group 

 ijH = number of patients registered of 

group g at the group level. 
government subsidy = N 687.98 
total number of patient = 11,614 
total health subsidy = 687.98 x 11,614 
 =N7,990,199.72 
Hi  = total number of patients (poor group) 
 = 11,614 x 0.60 
 = 6,968.4   ≈ 6,968 patients  
Hi  = total number of  patients (non-poor 
group) 
 = 11,614 x 0.4  
 = 4,645.6 ≈ 4,646 patients  
The benefit incidence of government spending 
on health care to the moderately poor group 

  ( )
i

poorpoor
i

S
H

H
    

Where   X(poor) = value of total health 
subsidy changed to the poor 
  H (poor) = Number of registered 
patients of the poor group 
  :- X(poor) = 6968 x 687.98 
  = N 4,793,844.64 

Benefit incidence of government spending on 
health care to the non poor 
Where: X(non poor) = value of total health subsidy 
changed to the non poor 
  H (non poor) = Number of 
registered patients of the non  poor group 
  :- X(non poor) = 4,646 x 687.98 
  N3,223,874.28 
 
 
Table 7: Benefit incidence of health spending by 
group 

Group Benefit 
incidence 

Percentage 
Distribution 

Poor 4,793,844.64 59.8 
Non poor 3,223,874.28 40.2 
Total 8,017718.92 100.0 

 
From the table, it is observed that the 

higher percentage of government spending 
accrues to the poor group. This is so because this 
group utilizes the services provided by the 
government most since they have the highest 
number of patients. This implies that the more 
the use of government provided facilities, the 
greater the benefit incidence of government unit 
subsidies accruing to the poor people in the 
society. 
 
Factors Explaining Households’ Health 
Facility Preferences 

From the Multinomial Logit regression 
analysis that was carried out to determine the 
preferred health care alternatives i.e. 
(government, self care, private clinic and 
chemist) in which government health centres 
stands as the reference, the following 
observations were inferred. It was observed that  
factors that  make households to prefer private 
clinics (heath centres owned by individuals 
,groups and specialists) are number of years of 
education of the household head, ownership  of 
means of transport e.g. car, presence of hygiene 
facilities(flush toilet and piped water) and ability 
to afford transport cost. 

It was observed that the total number of 
years of education of the household head 
exhibited a positive relationship with the 
patronage of private clinics in that the higher the 
level of education (access to further education 
from elementary to tertiary level) the higher the 
preference for private clinics to government 
owned hospitals. This can be attributed to 
increase in tastes, exposure and knowledge due 
to education. 
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It was observed that the ownership of 
means of transport by household makes them 
patronize private clinics because distance to their 
choice of clinics that gives them the utility they 
want is not a barrier. Though the presence of 
hygienic facilities were significant, they 
exhibited a negative relationship with private 
clinics  patronage i.e. the lower and lesser in 
number of hygiene facilities, the higher the 
tendency to patronize private clinics for proper 
check up. 

It  was observed that the significant 
factors that will make household to patronize 
chemist rather than government hospitals were 
age of household head, household size, presence 
of communication facilities, availability of 
hygiene facilities in the house and cost of 
transportation and drugs.  The result showed that 
the younger household head will patronize 
chemist because of little experience in family 
management and may not see the need for proper 
medical attention due to lack of experience and 
the rush for career development for successful 
living. Household with small number of 
members will also patronize chemist because of 
cost effectiveness. The presence of hygiene 
facilities such as fridge, flush toilets and piped 
water makes the hygiene status of household 
higher and this makes household not to patronize 
government hospitals but rather chemists in 
times of mild ailments. 

The higher the cost of drugs, the less 
likelihood of the patronage of government 
hospital and the higher the tendency to go to 
chemists for dispensing because it will be 
cheaper. It was observed that the factors that will 
make households patronize self-care (quacks, 
religious centres, traditional healers, hawkers, 
home nurses, and herb sellers) were the number 
of years of education of household head, 
presence of hygiene facilities and cost of 
registration for health care needs. 

The result showed that the lower the 
level of education of the household head, the 
more likely of the patronage of self-care. This is 
due to the low level of exposure and knowledge 
of the decision maker in the house. Many other 
households visit self-care medication due to the 
diabolical and mystical nature of their illness. 
High cost of registration will also make the 
patronage of self-care higher due to the inability 
of households to afford the cost. 
 
 
 

 Table 8: Multinomal logit regression of a health 
care provider 
 Private Chemist Self care 
Constant -7.2828 6.6094 -0.7707 
Household head age -0.0648 -0.0898 

** 
-0.0392 

Years of Education 0.8921** 0.0584 -
0.4084** 

Household size -0.0199 -
0.2579** 

0.1169 

Fridge 4.3983 4.3833 -2.4433 
Car  3.2739** 1.9678 1.2812 
GSM -1.8527 -

2.7144** 
0.8197 

Flush Toilet -5.4909 
** 

-
4.8699** 

8.9537** 

Piped Water -3.4273 -2.2461 -0.9480 
Transport Cost 0.0220 0.0347** 0.0103 
Registration cost 0.0040 -0.0030 -

0.0408** 
Drug -0.0046 0.0098** 0.0031 

Waiting time -0.0811 -0.0042 0.0285 
Severity of illness 0.1513 0.2579 0.5473 

Significant at 5%** 
 
Conclusion and Recommendation 

This paper shows that more households 
were using health care facilities provided by 
government. The study revealed that government 
subsidy is adequate in the provision of health 
care services and that poor households cannot 
conveniently access and utilize health care 
services provided by private owners because of 
high cost. It is recommended that there should be 
a better way of educating the public on their 
health needs and the way they should go about 
seeking treatments. This is very paramount 
because our results show that self care was used 
by many households which portends some risks. 
Also it was found that education reduces the 
tendency of indulging in self care by the 
households. Also, there is the need for better 
funding of public health care services in Nigeria 
because our findings show that the poor were 
benefiting more than the rich from such 
expenditures. Also, due to its expensiveness, 
private health centres were least patronized. The 
government needs to consider a workable health 
insurance that can stimulate demand for private 
health services in Nigeria. 
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Abstract:Result of studies conducted and predictions made by World Bank and other international organizations 

indicate that two third of world population will live in the urban areas in the third millennium. Urban living in Iran 

has experienced a rapid growth during past 4 decades.  Increased numbers of cities, wide spread migration from 

rural areas, and higher birth rate have significantly increased urban population.  Higher disposable income and 

reduced work hours have improved social welfare.  These changes have produced complicated and encompassing 

consequences in urban areas at national and local levels, including air and environmental pollution, densely 

populated urban areas, plus difficulties and inequalities in city and social services. Providing for social needs of 

various age groups in such circumstances and under heavy influence from world developments require extensive 

planning.  A part of this planning includes provision of additional public recreational spaces.  The complicated 

nature of urban living demands special focus on projects which may contribute to social welfare by increasing the 

available public areas including recreational parks. One such project is Hezar O Yek Shahr Recreational, Sports, and 

Cultural Complex in District 22 of Tehran Municipality.  This project is being implementing on a 150 hectare 

divided into seven zones assigned for recreation, tourism, sports, education, cultural activities, and public services.  

This project is one of a kind in Iran and Middle East. Hezar O Yek Shahr project is already under development at a 

total estimated cost of about $2 billion.  As an indication of the size of this undertaking, this project will require 

993,000 cubic meters of earth removal and 404,000 cubic meters of filling.  This complex will have various 

subdivisions for hotels, shopping centers, recreation area, water-park, and amusement center.  The amusement park 

alone will have 83 attractions.  It is estimated that 141961 visitors will visit this complex per day. Article 50 of Iran 

Civil Laws and article 172 of The 5
th

 Iran National Development Plan require environmental impact assessment of 

any project to be undertaken by any large production, industrial, service, and infrastructural unit.  In compliance 

with the legal requirements, the environmental impact of this large and significant project was assessment in this 

study by using Pastakia Matrix. This study examined the impact of 18 civil and infrastructural activities on 

environmental parameters in two phases of project construction and operations. The results of this study showed that 

the project implementation option had higher number of positive impacts.  Consequently, the implementation of this 

project is preferable over non-implementation option.  However, project implementation is supported as the final 

decision subject to implementation of certain management measurements.    

[Seyyed Rahim Moshiri, Ahmad Donyamali. Environmental Impact Assessment of Large Recreational, Sports, 

and Cultural Complexes in the urban Spaces, Case Study:Hezar O Yek Shahr Recreational, Sports, and 

Cultural Complex District 22 of Tehran Municipality. Life Sci J 2012;9(4):131-152] (ISSN:1097-8135). 

http://www.lifesciencesite.com. 22 

 

Keywords: Hezar O Yek Shahr Tourist, Recreational, and Sports Complex, City Tourism, Urban Living, 

Environmental Impact. 

 

Introduction  

Tourism has turned into an industry in many 

countries because of its contribution to national 

economy and national growth product.  Income and 

profit from tourism is so high in some countries that 

rival petroleum income in Iran. 

Tourism now ranks third in employment after 

petroleum and auto industries.  Governments, 

authorities, and economic experts show keen interest 

in tourism development aiming for a larger share of 

international tourism market. 

Tourism has turned into an important segment 

of economy during past several decades.  World 
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Tourism Organization has estimated that international 

tourism will reach 1.6 billion arrivals by 2020.  

Tourism industry is expected to take a significant part 

of international gross products because of its global 

reach. 

Recreation and entertainment centers play the 

same role industrial units had in nineteenth century.  

Recreation and amusement parks have cultural, 

economic, and social dimensions.  They provide 

backward and forward linkage to city services and 

industries including recreational equipment producers, 

construction and architectural companies, 

transportation industry, and service industries such as 

banks and insurance companies.  Large scale 

amusement parks have turned into global villages 

acting like crossroads for bringing people from 

different countries together.          

Iran has experienced rapid urbanization in 

recent decades.  Insufficient employment opportunities 

to attract the increasing flow of workers migrating 

from rural areas, petroleum based economy, and 

inability of active industries to compete in 

international markets as a base for increased 

production and further employment, has expanded the 

non-producing segment of economy to the detriment of 

national economy.  The non-producing segment 

engages in the risky and speculative business of 

buying and reselling properties to push prices higher 

for personal gains. 

The demand pull from this segment of 

economy has fashioned urban spaces in such a way 

that cannot provide the necessary products and 

services required by modern urban living.  The 

outcome of this shortcoming is wider inequality and 

disregard for citizens' rights.  The present 

circumstances require thoughtful space management to 

allocate urban spaces based on needs of society.  

Proper and efficient management of recreational 

spaces together with place marketing may improve 

living quality in urban areas and help expand urban 

economies. 

Planning experience in Iran shows that urban planners 

have always lagged in urban development for several 

reasons including lack of integrated management 

approach, segment oriented view instead of space-

place view, high population growth rate, high ratio of 

young population, elevated demands and expectations 

of citizens for city services, and economic changes. 

Living quality and life satisfaction now have 

new meanings.  Recreation centers and city tourism in 

metropolitan areas have to address residences' new 

multi dimensional demands.  These demands stem 

from different definitions people have about recreation 

and entertainment.  Understanding and paying 

attention to these differences can help urban planners 

in providing the required cultural and recreational 

spaces. 

Tehran Municipality has undertaken Hezar o 

Yek Shahr project to create the largest recreational and 

tourism complex in the Middle East.  This project is 

intended to address the extended culture changes that 

have occurred in Tehran in recent years.  It will 

address the needs of young generation and shortage of 

recreational spaces. This project will meet a part of 

recreational needs of residence, improve economic 

conditions in Tehran, and create a sustainable source 

of income for City.   

Hezar o Yek Shahr recreational and tourism 

projects will provide an amusement park in the Capital 

of Iran with extensive and diverse recreational and 

entertainment services that cannot be found anywhere 

in the Middle East.  This huge undertaking is made 

possible with the initiative and participation of Tehran 

Municipality.  It is intended to fulfill the cultural and 

recreational needs of Iranian people when visiting 

Tehran metropolitan. This project will be implemented 

in compliance with Islamic and Iranian values and 

principles.   The main objectives of this project are to 

attract domestic investment funds, create employment, 

and provide recreational and entertainment spaces. 

Three effective groups of factor should be 

considered in fulfilling the objectives of this project: 

 Effective factors in project design 

 Effective factors in project management   

 Effective factors in project implementation 

These three groups of factors should consider the 

following issues. 

 Residences demand and their living style 

 Investment potential of private sector in 

tourism development 

 Required legal support from public sector and 

city management.  

The following environmental factors should be 

considered in space relations of the project:   

 The extent of  using environment without 

harming natural resources and creating social, 

cultural, and economic problems 

 The balance between development and 

prosperity of a district (for example, directing 

private and public investment funds toward 

city tourism industry and the related 

producing services for attracting international 

and regional investments, away from non-

producing services in the intermediary and 

speculative business or irregular construction 

or industries that cannot compete in 

international market.)  

 Potential employment and income 

opportunities, urban development and 
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prosperity, infrastructure and public service 

development   

 Converting west entrance of Tehran into the 

most attractive recreational-commercial space 

Implementation of this project will produce a 

cultural space with positive and/or negative 

impacts such as:  

- environmental pollution 

- qualitative and quantitative changes in city 

infrastructures 

- traffic increase in the area and increased 

intercity traveling  

- changes in land and property values 

- zoning changes in district 22 and neighboring 

districts 

- population change in the area 

- life-satisfaction 

- quality change in city management services, 

and 

- changes in city revenues 

This study takes an analytical and future 

oriented approach for evaluation of the potential 

environmental impact of this project as one of the most 

important consequences of its implementation.   

 

Research Objective 

The most important objective in evaluation of 

the environmental impact of this project was gaining 

assurance about compliance of planned policies, 

objectives, and activities of this project with 

environmental terms, criteria, laws and regulations set 

by Government.  

An effective evaluation shall consider every 

critical and significant issue that may impact 

environment.  The evaluation report should present 

various rational and acceptable options that have the 

lowest negative environmental impact, consider every 

condition that may improve the quality of 

environment, and create the highest level of 

confidence and assurance among decision makers and 

the public.   

The environmental impact of this project is 

assessed by considering the following issues: 

- Removing or recovering from potential 

environmental damages  

- Increased public awareness 

- Using public opinions in decision making 

- Awareness about potentially dangerous 

environmental problems  

- Predicting critical and permanent 

environmental impacts 

- Striking a balance between long-term 

developmental objectives and the requirement 

to make resources available to the majority of 

people 

- Propose developmental program in line with 

environmental protection 

- Increased cooperation and coordination 

between public and private sectors 

- Complying with and inclusion of 

environmental criteria in national 

development plans 

- Identification of governmental responsibilities 

for environmental protection 

- Striking a balance between population growth 

and environmental resources 

- Maintaining the quality of renewable 

resources for maximum productivity with 

consideration given to keeping a proper life 

cycle 

- Provision of healthy and active life for society 

- Identification of correct methods of using 

environment 

- Understanding critical environmental 

problems that need further studies, reviews, 

controls, and cares. 

 

Environmental Impact Assessment 

Environmental impact assessment (EIA) is 

the process of formal reviews and studies to predict the 

potential impacts on environment, human health and 

social well-fare resulting from activities and 

performances of a project.  It is a systematic 

identification and assessment process to measure the 

consequences of carrying out a project, program, or 

plan on physical, chemical, biological, cultural, 

economical, and social aspects of the environment.  

Environmental impact assessment as a planning tool 

determines positive and/or negative impacts of a 

project on the environment.  

Environmental impact assessment develops 

and implements an environmental monitoring system 

by the help of suitable environmental criteria in order 

to provide enough control over implementation and 

operations of a project to minimize its potential 

damaging impacts. 

Tourism industry, like many other industries, 

may be harmful to environment if expanded without 

proper and logical planning.  Economic losses may be 

suffered because of land price increases, workforce 

changes, overloading infrastructure, inflationary 

pressures, and economic gap between different parts of 

a country.  Tourism expansion without proper plan 

may produce damaging consequences to the 

environment and historic heritage by producing 

negative cultural and social impacts, introducing 

changes in values, and promotion of social 

indecencies.   

Negative tourism impacts are not limited to foreign 

tourism.  Domestic tourism can also produce similar 

damaging impact if pursued without proper planning.   
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Tourism planning can decrease its negative impacts 

and create an opportunity for its sustainable 

development.  

Sustainable tourism development is defined 

as tourism industry growth by attracting additional 

tourists through the available resources in such a way 

that it addresses the economic, social, and cultural 

needs of a society while observing the related laws and 

regulations, fulfilling tourists' expectations, and 

supporting social unity, cultural identification, 

environmental safety, economical growth, social 

welfare, and tourists enjoyment (Mansoori, 2002, p. 

73). 

A sustainable tourism program should be 

always flexible and support changes.  New work 

procedures and approaches should never stand in the 

way of innovation, creativity, and experimentation.  

Such tourism program should adapt itself to 

environmental changes and fulfill tourists' new 

expectations and needs (Alvani, 1994, p.271).   

The main objective of a sustainable tourism program 

should be the provision of rational approaches for 

utilization of natural and human resources.  It means 

that such a program should prevent irrational use of 

resources.  Sustainable tourism development should 

protect environment and natural resources as well as 

historical and cultural heritage of a society.  It requires 

a well-defined set of policies to help the development 

of a tourism program that contributes to the overall 

development of the country (Mansoori, 2002, p. 73). 

Key environmental variables of the tourism 

industry can be studies and analyzed from four points 

of view (Iran Tourism Organization, 2002, p. 4): 

1) Physical impact on environment including the 

effects on soil, water, ecology, sound, and 

raining; 

2) Natural impact on environment including the 

effects on plants, animals, and natural 

habitats; 

3) Social and cultural impact including the 

effects on public health, employment, 

housing, and culture; and  

4) Impact on national development programs 

including the effects on agricultural, 

industrial, and service development, plus the 

effects on land preservation and use  

The following principles should be considered in 

environmental impact assessment in order to obtain a 

desirable outcome and provide for a controlled 

development of tourist recreational centers 

(Poorokhshoori, 2001, pp. 46-56 and Majnoonian, 

1997, p. 4):  

 Exclude geologically unstable areas (i.e. areas 

with high land erosion); 

 Identify candidate areas for development; 

 Minimize wind impact by considering height, 

shape, and position of buildings within the 

surrounding vegetation; 

 Design facilities and services with the lowest 

possible impact on environment; 

 Select environmental friendly materials and 

construction methods; 

 Exercise total control over proper garbage and 

waste disposal; and 

 Supervise sewage disposal to minimize 

environmental impact  

 Provide utilities to lowland areas wherever 

possible.   

 Position buildings, roads, and parking lots 

where there is the highest harmony with the 

surrounding area.   

 Select the height and position in such way that 

they do not stand out to obstruct the natural 

view.   

 Select construction material that conforms to 

local ecology.   

 Design buildings that fit the local habitat.   

 Procure construction material from outside the 

area.  .    

Tourism development without proper planning can 

damage social and environmental setting of the area in 

spite of all its benefits and advantages.  Environmental 

impact assessment of a tourism project can prevent 

serious social and environmental consequences.  A 

project shall not be approved unless it is changed to 

satisfy certain requirements.  Environmental impact 

assessment should consider all environmental, 

economic, social, and cultural impacts.  A highly 

profitable project may be unacceptable because of the 

problems it creates for environment and society. Such 

projects shall not be approved without revisions 

(Abdollah Zadeh, 2000, p. 95). 

 

District 22 as Project Location  

District 22 of Tehran Municipality is located 

northwest of Tehran at the downstream of Kan and 

Vardige Rivers.  The area is surrounded by central 

Alborz Mountain on the north, Kan River on the east, 

Tehran-Karaj Highway on the south, and Vard Avard 

manmade forest on the west.  District 22 neighbors 

districts 5 and 21 of Tehran Municipality.   

Alborz Mountain embraces Tehran like an 

arc.  It has been subject to urban development during 

past 30 years.  Tehran has expanded throughout the 

foothills of ALborz up to 1800-meter elevation line.  

High slops and raggedness of the area above this line 

has prevented further city expansion above this 

elevation.  The northern part of district 22 extends up 

to 1800-meter elevation line of southern foothills of 
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Alborz Mountain making it a suitable area for 

vegetation, plantation, recreation, and tourism. 

District 22 is the largest Tehran municipality 

district.  It was the first district with an approved plan 

with zoning for recreation, entertainment, and tourism 

before Tehran Comprehensive Plan was prepared.  It 

had been decided that projects for this area should be 

limited to projects for recreation and tourism 

attraction.  The first comprehensive plan devised in 

1999 kept the original plan for this district 22 intact.  

The revised comprehensive plan of 2007 reconfirmed 

the same original plan for district 22 with an additional 

plan to reduce population from 675,000 to 400,000 

(District 22 Comprehensive Plan, Bavand Consulting 

Engineers 1998). 

Various projects have been completed in the 

area since 1999 including access roads to green land 

areas of Technology and Chitgar Parks, man-made 

lake at Azadi Stadium, Kan and Vard Avar Rivers, 

Khargoosh Darreh Park, and southern foothills of 

Alborz Mountain.  The latter area was subject to 

residential developments before this plan.  The present 

municipality management has been careful not to issue 

permits for residential development in the area leaving 

it strictly for public, recreational, and entertainment 

land use.  

 

 Figure 1: 
Hezar O Yek Shahr Project Position within district 22, Tehran Province, 

north central part of Iran and Iran. 

 
               Source: Google Earth 

 

The proposed land for Hezar O Yek Shahr 

Park is located in west and northwest of Tehran 

stretching from 35.75 to 35.77 latitudes and from 

51.17 to 51.20 longitudes.  Tehran Park Project is 

located at North of Hemmat Highway, northwest of 

district 22 after Shahid Bagheri Residential Complex.  

The size of the project can be measured by the 

volume of earth removal and filling which are 

estimated to be 993,000 and 404.000 m
3
 respectively.  

This park will have an estimated 141,961 visitors per 

day. 

An important point of this project is its 

positioning.  According to the studies conducted on 

Land Preservation Plans in the district, District 22 

Comprehensive Plan, plus new Development Plans 

for Tehran, about 24 percent of land in Tehran are 

suitable for green zone (G).  The land selected for 

this project is located in zone G with the potential for 

recreation, tourism, entertainment, and vegetation 

(Research Center for Environmental and Energy 

Studies, 1381/2002). 
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Hezar O Yek Shahr Project will include various 

subdivisions as listed below.   

 Amusement Park 

 Commercial Center 

 Covered Water Park 

 Five Star Hotel 

 Four Star Hotel 

 Three star hotel  

 

The project design is fashioned after Islamic and 

Iranian architectural.  The construction of this project 

will take 5 years with the first project to be the 

amusement park.  Amusement Park has been 

organized into seven Diar (meaning land) and is 

expected to be completed within 2 years.  The 

number seven was chosen because of its importance 

in Islamic teaching.  The names of these diars were 

selected based on their usage and significance in 

Iranian literature.  Next three tables provides 

additional information about this project.   

 

Table 1: Project Subdivision  

Subdivisions 

Square 

Area 

(Hectare) 

Capacity Employment 

Amusement 

Park 
52.941 

47941 

Visitors 
5000 

Commercial 

and Shopping 

Centers   

95.802 

89815 

Stores  5988 

Water Park 
6.851 

6201 

Visitors  
650 

Parking Lots  10000 

Cars 

 

 

Table 2: Detailed Information of Hotels 

Hotels Rooms Number 

of Guests 

Number of 

Employees 

Square 

Area 

Three star 600 1200 600 1800 

Four star  400 800 400 1200 

Five star  300 600 300 900 

Total  1300 2600 1300 3900 

 

   Table 3: Name and Description of Diars in 

Amusement Park 

Diar Name Description 

1 Afarinesh The tail of earth and human 

creation based on Islamic 

and Iranian interpretation in 

attractive and different 

forms. 

2 Afsaneh va 

Qesseh 

A selection of Iranian myth 

and tails (such as Jamshid, 

Rostam, and Arash) and 

Islamic stories (such as The 

Prophet Nooh, peace be 

upon him)  

3 Tarikh An exploration into world 

and Iranian history 

4 Asre No A selection of materialistic 

and spiritual achievements 

in the new era.  

5 Ekteshafat Prediction of future and 

what can possibly happen 

6 Majaraha A variety of exciting and 

dangerous games with the 

help of new technologies 

based on myths.  

7 Jaddeh 

Abrisham  

A selection of the most 

important aspects and 

symbols of ancient 

civilizations enroute 

Abrisham Road. 
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Figure 2: Hezar O Yek Shahr Project Site 

 

Environmental Impact Analysis 

Impact analysis is a versatile scientific tool 

for identification, collection, and organization of 

information about environmental impact of 

developmental plans.  Environmental impact 

assessment of Hezar O Yek Shahr and option 

evaluation are the main part of this study.  The data 

related to the current location and the its predicted 

impacts on different environments are analyzed.  

Qualitative-quantitative information and 

environmental impact predictions are presented in the 

same scale.  The evaluation of different options will 

lead to selection of the best option. 

 

Assessment Methodology 

Developmental projects have different 

nature and therefore have different impact.  The best 

approach for identification and evaluation of 

environmental impacts of developmental projects is 

using complex methods such as checklists, matrixes, 

and other similar methods.  The evaluation team 

proposed different assessment techniques for this 

project based on various processes including decision 

making, impact identification, impact measurement, 

and impact interpretation.  These processes provide 

easier, certain, definite, and realistic access to the 

results of this project.  Evaluation team proposed a 

checklist for the whole project to be used with matrix 

method in consideration of different sub-projects and 

within the scope of the study.   

The evaluation process was divided into four parts 

conforming to Warner and Preston study (1973) in 

order to prepare an objective oriented checklist for 

this project,. 

1. Identification 

2. Measurement 

3. Interpretation 

4. Conclusion  

Objective-oriented Checklist with Patakia 

Matrix was selected for this study.  It was chosen 

because of its versatility, independence, 

specialization, objective orientation, classification, 

flexibility, and reliability in its prediction of 

environmental impacts and how it compares the 

possible outcome of those impacts. 

The following key questions were considered in 

prediction of possible environmental impacts of the 

project and its subprojects in order to obtain 

objective oriented and applicable results: 

1- Does project implementation involve earth 

removal and filling? 

2- Does project require service covering that 

may interfere with soil permeability? 

3- Does project involve building construction?   

4- Does project increase traffic and cause air 

pollution?  

5- Does project consume water, uses 

insecticide, and produces sewage and waste? 

6- Does project compete with vegetation 

growth and local ecology? 

7- Does project cause biota increase or 

decrease? 

8- Does project produce light and sound? 

9- Does project pollute surface and/or in 

ground water sources? 

10- Does project threaten human health? 

11- Does project endanger human safety and/or 

produce human hazard? 

12- Does project effect health, welfare, and 

security in local community? 

The potential impact from different phases of 

construction and operation were classified.  The 

environmental impacts of each class were grouped 

as negative, cumulative negative, non-recoverable 

negative or the like based on the negative impacts 

that they might have on environmental parameters. 

After analyzing and summarizing evaluation output, 

Source: Forrec, 2011, p. 15 

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

138 

 

the factors that may have the most critical impacts 

on environment were identified.    

Pastakia Matrix method analyzes activity matrix 

against environmental parameters.  This method was 

first proposed by Pastakia (1998) and uses certain 

standards as critical evaluation criteria. 

This method identifies various activities of the 

proposed project and assesses their impacts on each 

environmental parameter including physical, 

chemical, biological, ecological, social, cultural, 

economical, and technical parameters.  

Each environmental element was graded 

based on defined criteria and according to the 

prepared objective oriented checklists and 

prioritization of the identified impacts for the best 

use of this method.  After assessment and 

mathematical calculation by using the related 

software, the range of environmental impacts were 

divided from highly positive to highly negative. 

Finally, a management and monitoring plan, plus 

approaches for reducing the undesirable impacts 

were prepared based on the tables and diagrams of 

environmental elements and predicted impacts.   

 

Table 4: Pastakia Criteria 

Criteria Score Description 

A1 - Impact 

Significance  

4 National and/or 

international 

significance 

3 National or regional 

significance  

2 Regional significance 

but not within local 

terms   

1 Significant only for local 

conditions 

0 No significance 

A2 - Impact Range +3 Impact with highly 

beneficial and positive 

changes 

+2 Certain local 

improvement  

+1 Local improvement 

0 No local impact 

-1 Negative local impact 

-2 Highly damaging impact 

B1 - Impact Period   1 No changes 

2 Temporary  

3 Permanent  

B2 - 

Recoverability    

1 No change 

2 Recoverable 

3 Non-recoverable 

B3 - Cumulative 

Impact    

1 No change - Impossible 

2 No cumulative impact 

3 With cumulative impact 

 

Environmental Impact Checklist  
Evaluation team identified and classified the 

most important construction and operation activities 

of Hezar O Yek Shahr Project based on the 

applicable guidelines and using checklist and matrix 

methods.  This team identified the critical 

environmental factors that may be impacted by the 

project construction.  Next, the environmental 

impact of those activities were predicted and 

studied.  Table 6 provides a checklist of the 

identified and classified impacts of the proposed 

project on different environmental factors.  

 

 

Table 5: Impact Range Classifications  

Description Range Scores 

High beneficial and 

positive impact and 

changes 

+E +72 to 

+108 

High certain positive 

impact and changes 

+D +36 to 

+71 

Medium positive impact 

and changes 

+C +19 to 

+35 

Positive impact and 

changes 

+B +10 to 

+18 

Minuscule positive impact 

and changes  

+A +1 to +9 

No local impact and 

changes and/or Impossible 

N 0 

Minuscule negative impact 

and changes 

-A -9 to -1 

Negative impact and 

changes 

-B -18 to -

10 

Medium negative impact 

and changes 

-C -35 to -

19 

Certain negative impact 

and changes 

-D -71 to -

36 

High negative impact and 

changes 

-E -108 to -

72 
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The evaluation team discussed the resulting 

checklist, reviewed the predicted impacts, and 

classified projects based on their potential impacts 

during construction and operations.  The 

classification of the subprojects was based on the 

nature of the impacts, the extent of the impacts, the 

application of project, and its intended audience. 

 

Table 6 - Environmental Impact Checklist - Construction  
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Number of impacts 

on each project 
1 7 9 6 9 5 4 4 1 5 

 

Table 7 - Environmental Impact Checklist - Operations  

Environmental 

parameters 

Project activities 
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Number of impacts 

on each project 
2 3 1 7 2 1 15 14 17 

 

Table 8 - Environmental Impact Classification - Construction  
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Income and expenses              

Security and hygiene              

Conveniences             

Property value             

Tourism-industrial 

development  
            

Commerce              

Services             

Infrastructures             

Employment              

Living standards              

Views and perspective             

Social cultural 

improvement  
            

Public participation              

Local cultural 

identification 
            

Police Protection & Social 

Security 
            

Conveniences              

Tourism and Recreation              

Total Impact 8 7 7 9 5 9 5 16  3 11 8 

 

Table 9: Environmental Impact Classification - Operations 

Environmental parameters 

Impact type  

in
h

ar
m

o

n
io

u
s 

R
ec

o
v

er

ab
le

  

U
n

re
co

v

er
ab

le
  

T
em

p
o

ra

ry
  

P
er

m
an

e

n
t 

 

D
ir

ec
t 

 

In
d
ir

ec
t 

 

W
it

h
o
u

t 
 

cu
m

u
la

ti

v
e 

 

W
it

h
 

cu
m

u
la

ti

v
e 

A
v

o
id

ab

le
  

U
n

av
o
id

ab
le

  

B
en

ef
ic

i

al
  

Microclimate              
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Surface water volume               
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Surface water quality             

Underground water             

Underground water quality             

Air quality              

Air pollution              

Sound quality              

Sound pollution              

Vegetation type             

Animal species              

Areas under management of 
Environmental Protection 

Agency 

            

Natural habitats               

Disease carriers             

Population              

Literacy & specialization              

Income and expenses              

Security,  health, & hygiene 

increase 
            

Conveniences             

Property value             

Tourism-industrial 

development  
            

Commerce              

Services             

Infrastructures             

Employment              

Living standards              

Realization of 

comprehensive plan 
objectives  

            

Green space             

Tourism and recreation              

Views and perspective             

Social cultural improvement              

Public participation              

Total Impact 4 6 18 3 20 17 7 20 4 4 20 12 

 

The evaluation team judged the impacts of water-park, hotels, cultural complex, and shopping centers on 

the surrounding environment to be close to each other and therefore put them into one group.  The impact of this 

group as a special case was assumed to be the highest average of its members.  Various parts (Diars) of amusement 

park were also grouped together.  Maintenance activities and green space development were put into a separate 

group. 

The resulting checklists were analyzed after identification and classification of environmental impacts.  

Table 10 provides the results of this analysis. 

 

Table 10: Environmental Impact Analysis 
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Impact score 1 7 9 6 9 5 4 4 1 5 32.6 
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Impact score 2 3 1 7 2 1 15 14 17 --- 32.11 

 

According to this table, the total impact score of implementing this project on surrounding environmental 

parameters in construction period is 6 out of 32 and in operation period is 11 out of 32.  About 50% impact increase 

represents increased impact on surrounding environment, which may include positive and negative impacts. 

 

Table 11: Impact on Each Environment - Construction  
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Physical environment   4 4 3 2 3 3 3 - - 24 

Biological environment - 0 0 1 -      - - - - - 5 

Social-cultural 

environment 
1 1 2 1 2 2 1 1 1  13 

Economic-technical 

environment 
- - 1 1 6     5 13 

 

This table shows that the project activities during operations have the highest impact on social-cultural 

environment.  Economic-technical and biology environments receive the next highest impact.  Physical environment 

ranks third on impact received from the project during operations.  Social-cultural and economic-technical 

environments show the highest positive impact.  Green space development has the highest positive impact on 

physical environment. 

 

Table 12: Impact Analysis of Classification in Different Phases  

Project phase Number of 
projects and 

activities  

Negative impact 
on environmental 

parameters & 

elements  

Cumulative 
impact on 

environmental 

parameters & 
elements 

Non-recoverable 
impact on 

environmental 

parameters & 
elements 

Indirect impact on 
environmental 

parameters & 

elements 

Beneficial impact 
on environmental 

parameters & 

elements 

Construction 10 30.8 30.0 30.7 30.5 30.8 

Operation 9 34.4 34.4 34.18 34.7 34.12 

 

This table shows that the negative project 

impact is higher during construction than during 

operations.  The higher negative impact is attributed to 

earth removal, leveling, and site equipment.  The 

beneficial project impact is significantly higher during 

operations versus construction period.  

The evaluation team assessed the project and 

analyzed the checklists by considering the interactions 

and overlapping between various activities in different 

subprojects.  The result of analysis showed that this 

project had long-term beneficial and harmonious 

impact to the surrounding social, economic, cultural 

and technical environments.  These impacts are 

recoverable. 

 

Impact Matrix and Evaluation Results 
In order to understand the final result which is 

required for "go/no go" decision, the related scores 

were entered into a matrix with entries for impacts on 

physical, biological, social, economic, cultural, 
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environmental prolusion, and developmental plans.  

The numbers representing positive or negative impact 

on different options were summed up and multiplied 

by the related factors.  The sum shows the project 

impact on each environmental factor.  The total 

algebraic sum is used in the final decision making.   

Special attention should be made to the negative 

numbers in the table in order to decide on what 

approaches to take to reduce the impact.  These 

numbers shall be used in project management and 

monitoring. Project management shall improve 

positive impacts and reduce negative impacts obtained 

from the matrix.   

 

Project Implementation Option 
The next tables and bar diagrams show the 

result of the analysis performed on the impact of 

project activities on different environmental 

parameters during construction and operations for 

project implementation option.   

 

 

Table 13:  Impact on Physical-Chemical Environment (P/C) - Construction 

Project Implementation Option 

Criteria  

Activity impact on environmental parameters Code 
A1 A2 B1 B2 B3 ES R 

2 -1 2 2 3 -14 -B Transportation impact on air quality  P/C 1 

2 -1 2 2 3 -14 -B Transportation impact on sound quality P/C 2 

2 -1 2 2 3 -14 -B Transportation impact on traffic P/C 3 

1 -1 3 3 1 -7 -A Ground and concrete works impacts on water drainage   P/C 4 

1 -1 3 3 1 -7 -A Ground and concrete works impacts on land form P/C 5 

2 -1 2 2 3 -14 -B Ground and concrete works impacts on air quality P/C 6 

2 -1 2 2 3 -14 -B Ground and concrete works impacts on noise production  P/C 7 

1 -1 3 3 1 -7 -A Ground and concrete works impacts on surface water P/C 8 

0 0 1 1 1 0 N Ground and concrete works impacts on soil characteristics P/C 9 

0 0 1 1 1 0 N Access road impact on surface water P/C 10 

2 -1 2 2 3 -14 -B Construction material unloading impact on noise production  P/C 11 

0 0 1 1 1 0 N Access road impact on soil characteristics  P/C 12 

1 -1 3 3 1 -7 -A Sewage disposal impact on soil characteristics  P/C 13 

2 -1 2 2 3 -14 -B Construction work impact on noise production  P/C 14 

0 0 1 1 1 0 N Construction work impact on air quality P/C 15 

1 -1 3 3 1 -7 -A Construction work impact on land form P/C 16 

0 0 1 1 1 0 N Construction work impact on surface water P/C 17 

0 0 1 1 1 0 N Construction work impact on soil characteristics P/C 18 

 

Table 14:  Impact on Biological-Ecological Environment (B/E) - Construction 

Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

1 -1 3 3 2 -8 -A Deforestation impact on land ecosystem B/E 1 

0 0 1 1 1 0 N Deforestation impact on water ecosystem B/E 2 

1 -1 3 3 2 -8 -A Ground and concrete works impacts on vegetation habitat B/E 3 
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1 -1 3 3 2 -8 -A Ground and concrete works impacts on plant concentration B/E 4 

2 -1 3 3 2 -16 -B Ground and concrete works impacts on animal behavioral pattern  B/E 5 

0 0 1 1 1 0 N Ground and concrete works impacts on animal habitat  B/E 6 

0 0 1 1 1 0 N Construction work impact on land ecosystem B/E 7 

0 0 1 1 1 0 N Construction work impact on water ecosystem B/E 8 

1 -1 3 3 2 -8 -A Transport impact on vegetation habitat  B/E 9 

0 0 1 1 1 0 N Transport impact on animal habitat B/E 10 

 

Table 15:  Impact on Social-Cultural Environment (S/C) - Construction 

Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

2 -1 2 2 3 -14 -B Impact of supply & transport scraps, construction materials, equipments, 
machineries, and personnel on local traffic 

S/C 1 

2 -1 2 2 3 -14 -B Impact of noise prolusion on local community S/C 2 

2 +2 2 2 3 +28 +C Impact of employment and construction on people and local community 
participation  

S/C 3 

2 +1 2 2 2 +14 +B Impact of employment and construction on local population density S/C 4 

2 +1 2 2 2 +12 +B Impact of project hiring on local employment  S/C 5 

 

 

Table 16: Impact on Economical-Technical Environment (E/O) – Construction Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

3 +2 2 2 2 +36 +D Impact of transportation and equipment on economy E/O 1 

2 +2 2 2 2 +24 +C Impact of employment on income E/O 2 

1 0 1 1 1 0 N Costs involved in changing land zoning  E/O 3 

3 -2 2 2 2 -36 -D Construction costs  E/O 4 

2 -1 2 2 2 -12 -B Impact of demand for energy E/O 5 

3 +2 2 2 2 +36 +D Impact of material and equipment procurement on economy E/O 6 

 

Table 17: Impact on Physical-Chemical Environment (P/C) – Construction Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

2 -1 3 2 3 -16 -B Impact of operation process on air quality P/C 1 

2 -2 3 2 3 -32 -C Impact of operation process on sound quality P/C 2 

2 -1 2 3 3 -16 -B Impact of operation process on surface water quality P/C 3 

1 -1 3 3 2 -8 -A Impact of operation process on underground water quality P/C 4 

2 +1 3 2 2 +14 +B Impact of green land on air and sound quality P/C 5 

2 -1 1 1 1 -6 -A Impact of spillage and accidents on air and sound quality P/C 6 

2 -1 3 3 3 -18 -B Impact of spillage and accidents on surface water P/C 7 

2 -1 3 3 3 -18 -B Impact of spillage and accidents on soil characteristics  P/C 8 

1 +1 3 2 2 +7 +A Impact of green land on soil characteristics P/C 9 

 

Table 18: Impact on Biological-Ecological Environment (B/E) – Construction Project Implementation Option 

Criteria  Activity impact on environmental parameters Code 
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A1 A2 B1 B2 B3 ES R 

2 -1 3 3 2 -16 -B Impact of operation process on land ecology B/E 1 

2 -1 2 2 3 -14 -B Impact of operation process on water ecology B/E 2 

1 +1 3 2 1 +6 +A Impact of green land on land ecology B/E 3 

0 0 1 1 1 0 N Impact of green land on water ecology B/E 4 

1 +3 2 2 2 +18 +B Impact of green land on land  B/E 5 

2 -1 3 3 2 -16 -B Impact of operation process on vegetation habitat B/E 6 

2 -1 3 3 2 -16 -B Impact of operation process on animals B/E 7 

2 -1 2 3 2 -14 -B Impact of spillage and accidents on vegetations B/E 8 

2 -1 2 2 2 -12 -B Impact of spillage and accidents on animals B/E 9 

2 -1 2 3 3 -16 -B Impact of spillage and accidents on water ecosystem B/E 10 

2 -1 2 2 3 -14 -B Impact of spillage and accidents on land ecosystem B/E 11 

 

Table 19: Impact on Social-Cultural Environment (S/C) – Operations Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

2 +2 3 2 3 +32 +C Impact on future development plans S/C 1 

2 +3 3 2 3 +48 +D Impact on service provision S/C 2 

2 +2 3 2 3 +48 +D Impact on communities S/C 3 

2 +1 3 2 3 +16 +B Impact on hygiene indexes  S/C 4 

2 +2 3 2 3 +32 +C Impact on security and safety S/C 5 

3 +2 3 2 3 +48 +D Impact of guest services on tourism growth S/C 6 

2 +1 3 2 3 +16 +B Impact of shopping and convenience services on public welfare S/C 7 

3 +2 3 2 3 +48 +D Impact of recreational services on public temperament/happiness S/C 8 

 

 

Table 20: Impact on Economic-Technical Environment (E/O) – Operations Project Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

3 +2 3 2 3 +48 +D Impact on employment  E/O 1 

2 +1 3 3 3 +18 +B Impact on property and land prices E/O 2 

2 -1 3 2 2 -14 -B Impact on community energy consumption E/O 3 

2 +2 3 3 3 +36 +D Impact on different economic-technical activities E/O 4 

2 +2 3 2 3 +32 +C Impact on shopping centers on local economy E/O 5 

 

Table 21: Number and Range of Impact – Construction Project Implementation Option 

Environments  
Impact range 

Economic-technical  
(E/O) 

Social- 
cultural  

(S/C) 

Biological-ecological 
(B/E) 

Physical-chemical  
(P/C) 

Total score 

E 0 0 0 0 0 

D 2 0 0 0 2 

C 1 1 0 0 2 

B 0 2 0 0 2 

A 0 0 0 0 0 

N 1 0 5 6 12 

-A 0 0 4 5 9 

-B 1 2 1 7 11 

-C 0 0 0 0 0 

-D 1 0 0 0 1 

-E 0 0 0 0 0 
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Diagram 1: Impact Number and Range - Construction Phase Project Implementation Option 
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Table 22: Number and Range of Impact – Operations Project Implementation Option 

Environments 

Impact range 

Economic-technical 

(E/O) 

Social- 
cultural 

(S/C) 

Biological-ecological 

(B/E) 

Physical-chemical 

(P/C) 
Total score 

E 0 0 0 0 0 

D 2 4 0 0 6 

C 1 2 0 0 3 

B 1 2 1 1 5 

A 0 0 1 1 2 

N 0 0 1 0 1 

-A 0 0 0 2 2 

-B 1 0 8 4 12 

-C 0 0 0 1 1 

-D 0 0 0 0 0 

-E 0 0 0 0 0 
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Diagram 2: Number and Range of Impact – Operations Project Implementation Option 
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Non Implementation Option 
The future situation of this area is discussed in this section if project is not implemented.  The following 

tables and diagrams show the result of environmental impact analysis for construction and operations phases in non 

implementation option.    

 

Table 23: Impact on Physical-Chemical Environment (P/C) – Construction Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

0 0 1 1 1 0 N Transportation impact on air quality  P/C 1 

0 0 1 1 1 0 N Transportation impact on sound quality P/C 2 

0 0 1 1 1 0 N Transportation impact on traffic P/C 3 

0 0 1 1 1 0 N Ground and concrete works impacts on water drainage   P/C 4 

0 0 1 1 1 0 N Ground and concrete works impacts on land form P/C 5 

0 0 1 1 1 0 N Ground and concrete works impacts on air quality P/C 6 

0 0 1 1 1 0 N Ground and concrete works impacts on noise production  P/C 7 

0 0 1 1 1 0 N Ground and concrete works impacts on surface water P/C 8 

0 0 1 1 1 0 N Ground and concrete works impacts on soil characteristics P/C 9 

1 -1 3 3 1 -7 -A Access road impact on surface water P/C 10 

0 0 1 1 1 0 N Construction material unloading impact on noise production  P/C 11 

0 0 1 1 1 0 N Access road impact on soil characteristics  P/C 12 

0 0 1 1 1 0 N Sewage disposal impact on soil characteristics  P/C 13 

0 0 1 1 1 0 N Construction work impact on noise production  P/C 14 
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0 0 1 1 1 0 N Construction work impact on air quality P/C 15 

0 0 1 1 1 0 N Construction work impact on land form P/C 16 

0 0 1 1 1 0 N Construction work impact on surface water P/C 17 

0 0 1 1 1 0 N Construction work impact on soil characteristics P/C 18 

 

Table 24: Impact on Biological-Ecological Environment (B/E) – Construction Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

0 0 1 1 1 0 N  Deforestation impact on land ecosystem B/E 1 

0 0 1 1 1 0 N Deforestation impact on water ecosystem B/E 2 

0 0 1 1 1 0 N Ground and concrete works impacts on vegetation habitat B/E 3 

0 0 1 1 1 0 N Ground and concrete works impacts on plant concentration B/E 4 

0 0 1 1 1 0 N Ground and concrete works impacts on animal behavioral pattern  B/E 5 

0 0 1 1 1 0 N Ground and concrete works impacts on animal habitat  B/E 6 

0 0 1 1 1 0 N Construction work impact on land ecosystem B/E 7 

0 0 1 1 1 0 N Construction work impact on water ecosystem B/E 8 

0 0 1 1 1 0 N Transport impact on vegetation habitat  B/E 9 

0 0 1 1 1 0 N Transport impact on animal habitat B/E 10 

 

Table 25: Impact on Social-Cultural Environmental (S/C) – Construction Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

0 0 1 1 1 0 N Impact of supply & transport scraps, construction materials, equipments, 

machineries, and personnel on local traffic 

S/C 1 

0 0 1 1 1 0 N Impact of noise prolusion on local community S/C 2 

2 -1 2 2 2 -12 -B Impact of employment and construction on people and local community 

participation  

S/C 3 

2 -1 2 2 2 -12 -B Impact of employment and construction on local population density S/C 4 

2 -2 2 2 2 -24 -C Impact of project hiring on local employment  S/C 5 

 

 

Table 26: Impact on Economical-Technical Environment (E/O) – Construction Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

1 -1 2 2 2 -6 -A  Impact of transportation and equipment on economy E/O 1 

2 -2 2 2 2 -24 -C Impact of employment on income E/O 2 

0 0 1 1 1 0 N Costs involved in changing land zoning  E/O 3 

0 0 1 1 1 0 N Construction costs  E/O 4 

2 1 2 3 2 +14 +B Impact of demand for energy E/O 5 

3 -1 2 2 2 -18 -B Impact of material and equipment procurement on economy E/O 6 
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Table 27: Impact on Physical-Chemical Environment (P/C) – Construction Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES RV 

0 0 1 1 1 0 N Impact of operation process on air quality P/C 1 

0 0 1 1 1 0 N Impact of operation process on sound quality P/C 2 

0 0 1 1 1 0 N Impact of operation process on surface water quality P/C 3 

0 0 1 1 1 0 N Impact of operation process on underground water quality P/C 4 

2 -1 2 2 2 -12 -B Impact of green land on air and sound quality P/C 5 

0 0 1 1 1 0 N Impact of spillage and accidents on air and sound quality P/C 6 

0 0 1 1 1 0 N Impact of spillage and accidents on surface water P/C 7 

0 0 1 1 1 0 N Impact of spillage and accidents on soil characteristics  P/C 8 

1 -1 2 2 2 -6 -A Impact of green land on soil characteristics P/C 9 

 

 

Table 28: Impact on Biological-Ecological Environment (B/E) – Operations Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES RV 

0 0 1 1 1 0 N  Impact of operation process on land ecology B/E 1 

0 0 1 1 1 0 N Impact of operation process on water ecology B/E 2 

1 -1 3 1 1 -5 -A Impact of green land on land ecology B/E 3 

1 1 3 1 1 5 +A Impact of green land on water ecology B/E 4 

1 -2 3 1 1 -10 -B Impact of vegetation on land  B/E 5 

0 0 1 1 1 0 N Impact of operation process on vegetation habitat B/E 6 

0 0 1 1 1 0 N Impact of operation process on animals B/E 7 

0 0 1 1 1 0 N Impact of spillage and accidents on vegetations B/E 8 

0 0 1 1 1 0 N Impact of spillage and accidents on animals B/E 9 

0 0 1 1 1 0 N Impact of spillage and accidents on water ecosystem B/E 10 

0 0 1 1 1 0 N Impact of spillage and accidents on land ecosystem B/E 11 

 

 

 

 

Table 29: Impact on Economic-technical Environment (E/O) – Operations Non Implementation Option 

Criteria  
Activity impact on environmental parameters Code 

A1 A2 B1 B2 B3 ES R 

2 -2 2 2 1 -20 -C  Impact on employment  E/O 1 

2 -1 2 2 1 -10 -B Impact on property and land prices E/O 2 

0 0 1 1 1 0 N Impact on community energy consumption E/O 3 

2 -1 2 2 1 -10 -B Impact on different economic-technical activities E/O 4 

2 -1 2 2 1 -10 -B Impact on shopping centers on local economy E/O 5 
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Table 30: Total Number and Range of Impacts – Construction Non Implementation Option 

Environments  
Impact range 

Economic-technical  
(E/O) 

Social- 
cultural  

(S/C) 

Biological-ecological 
(B/E) 

Physical-chemical  
(P/C) 

Total score 

E 0 0 0 0 0 

D 0 0 0 0 0 

C 0 0 0 0 0 

B 1 0 0 0 1 

A 0 0 0 0 0 

N 2 2 17 10 31 

-A 1 0 0 1 2 

-B 1 2 0 0 3 

-C 1 1 0 0 2 

-D 0 0 0 0 0 

-E 0 0 0 0 0 

 

 

 

Diagram 1: Total Number and Range of Impacts - Construction  Non Implementation Option 
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Table 31: Total Number and Range of Impacts – Operations Non Implementation Option 

Environments  
Impact range 

Economic-technical  
(E/O) 

Social- 
cultural  

(S/C) 

Biological-ecological 
(B/E) 

Physical-chemical  
(P/C) 

Total score 

E 0 0 0 0 0 

D 0 0 0 0 0 

C 0 0 0 0 0 

B 0 0 1 0 1 

A 0 0 0 0 0 

N 0 1 8 7 16 

-A 0 0 1 1 2 
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-B 3 3 1 1 8 

-C 1 4 0 0 5 

-D 0 0 0 0 0 

-E 0 0 0 0 0 

 

Diagram 2: Number and Range of Impact – Operations Non Implementation Option 
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Conclusion and Final Selection  

The comparison between the number and range 

of impacts from construction and operations activities 

for implementation and non-implementation options 

shows that: 

1- Implementation option has 9 minuscule negative 

impacts, 11 ordinary negative impacts, and 1 

specific negative impact during construction. 

2- Non implementation option has 2 minuscule 

negative impacts, 3 ordinary negative impacts, 

and 2 medium negative impacts on region. 

3- Implementation option has 2 minuscule positive 

impacts, 2 ordinary positive impacts, and 2 

specific positive impacts during construction if 

environment protection provisions and 

regulations are observed. 

4- Non implementation option has only one 

minuscule positive impact. 

5- Non implementation option has 1 minuscule 

positive impact during operation on region. 

6- Implementation option has 2 minuscule positive 

impacts, 5 ordinary positive impacts, and 3 

medium positive impacts, and 6 specific 

positive impacts during operations on region. 

7- Implementation option has 2 minuscule negative 

impacts, 13 ordinary negative impacts, and 1 

medium negative impact during operations. 

8- Non implementation option has 2 minuscule 

negative impacts, 8 ordinary negative impacts, 

and 5 medium negative impacts. 

 

The total sum of positive and negative impacts 

shows that positive impacts from implementation 

option are higher than the negative impacts.  

Because this project is considered important as 

national and regional project, therefore, its 

implementation is prepared.  The evaluation team 

recommended the implementation of the project 

after making specific changes in the plan and 

provisions for management and monitoring systems.  
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Evaluation of Hepatotoxicity of Valproic acid in albino mice, Histological and Histoistochemical studies 
 

Ibrahim,M. A 
 

Department of zoology, Faculty of Science, Helwan University 
Basma_rw@yahoo.com  

 
Abstract: Background: Epilepsy is an abnormal functional state of the central nervous system that is 
characterized by uncontrolled nerve cell activity and clinicaly by convulsive seizure with or without loss of 
consciousness. Valproic acid is widely used antiepileptic medication and has sever toxic effect on liver , this 
study aimed to investigate the histopathological and histochemical changes due to the effects of therapeutic dose 
( 25mg/kg b.w.) of antiepileptic drug (Valproic acid) in albino mice. Material and methods: Forty mice were 
used, they were divided into four groups, one group serves as control group and the other three groups (A, B and 
C) administered the drug as follow: Group A received Valproic acid for 15 days, group B received Valproic acid 
for 30 days and group C, the recovery group (animals were administrated with drugs for 30 days then 
administration was stopped for another 10 days). The animals were sectioned 24 hours after the last dose, liver 
was taken for histopathological and histochemical studies. Results: The drug induces toxic effects on liver tissue 
which showed vacuolar degenerative changes, hypertrophied nucleus with fragmented chromatine, inflammatory 
cells aggregates and congested vasculature.Conclusion: Valproic acid has sever toxic effects on liver tissue and 
the toxicity was time related. Sort of recovery was recorded after discontinuation of the drug so its effect was 
reversible. 
 [Ibrahim,M. A. Evaluation of Hepatotoxicity of Valproic acid in albino mice, Histological and 
Histoistochemical studies. Life Sci J 2012;9(4):153-159] (ISSN:1097-8135). http://www.lifesciencesite.com. 23 
 
Key words: liver- tissue- valproic acid- hepatotoxicity. 
 
1. Introduction 

Epilepsy affects 5 -10 per 1000 of the general 
population. It is due to sudden, excessive 
depolarization of some or all cerebral neurons. This 
may remain localized (focal seizure) or may remain 
generalized seizure, it may also affects all cortical 
neurons. Bromide (1857) was the first treatment of 
epilepsy, but it use now obsolete (Bennett et al., 
2003). 

Valproic acid is a branched –chain carboxylic 
acid similar in structure to endogenous fatty acid 
(Bruni and Albright, 1993). It was approved for 
treatment of epilepsy either as monotherapy or in 
combination with other anticonvulsant drugs 
(Beatalden et al., 1979). It is also used in the 
treatment of a variety of neuropsychiatric illnesses 
as mania, bipolar affective disorder, migraine, 
headache, prophylaxis and several anxiety disorders 
(Owens and Nemeroff, 2003).  It elevates the 
whole brain gamma amino butyric acid (GABA) a 
major inhibitory neurotransmitter in the brain, and 
inhibits GABA degradation. (DeVane, 2003).  
Some severe side effect associated with Valproic 
acid treatment as encephalopathy which can be 
accompanied by hyperammonemia, (Schmidt, 
1984) other side effects as Hepatotoxicity, 
thrombocytopenia, platelet aggregation and 
pancreatitis (Kis et al., 1999). 

In (1991) Siemes and Nau found that the 
sever hepatotoxicity associated with Valproic acid 
is due to depletion of β-oxidation with increased 
synthesis of toxic unsaturated Valproic acid 
derivates. Another hypothesis lies in the possible 

Valproic acid induced depression of free radical 
scavenging enzyme activities. 

Raza et al. (2000) studied the effect of 
Valproic acid on mouse liver, they found that this 
drug caused marked alteration in liver cell 
morphology, which was proportional to the period 
of treatment. Valproic acid induces fatty 
degeneration of hepatocyte, swelling and increased 
number of kupfer cells. Prolonged time of 
administration produce inflammation of portal tract, 
albumious degeneration and necrosis of septa, 
.precirrhotic condition, cirrhosis, degeneration of 
hepatocyte and glassy eosinophilic homogenous 
cytoplasm. When the time of administration 
increase the portal tract invaded by small, rounded 
inflammatory cell, hepatocytes were swollen with 
large nuclei and increased amount of condensed 
chromatin. 

It was found that steatosis and necrosis of 
hepatocyte are the main histopathological changes 
in liver of albino rat induced by toxic dose of 
Valproic acid. (khan et al, 2005). 

EL-Deeb, (2006) studied the effect of 
Valproic acid on the exocrine part of pancrease 
when used alone and when given concomitantly 
with L-cartnitine. When animals treated with 
Valproic acid alone the result obtained,   showed 
variable degree of acinar degeneration and cellular 
infiltration between the acinar.  The collagen fibers 
around the blood vessels were increased. 
Ultrastucturally, there were dilation of rough 
endoplasmic reticulum and Golgi appretus, focal 
destruction of mitochondria, increased number of 
secondary lysosome, decreased or even depletion of 
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zymogene granules and nuclear changes. Fat 
droplets in the basal part of acinar cells, 
cytoplasmic vacuoles as well as DNA damage were 
also noticed. On the other hand, pancreatic section 
of animals that were treated with Valproic acid and 
L- carnitine showed marked reduction of the 
pervious cellular change and cytoplasmic 
organelles were slightly affected. So L–carnitine 
minimizes the adverse effects of Valproic acid on 
the exocrine part of pancrease. 

According to Khera (2005), the teratogenic 
effects of Valproic acid on rats, was in form of 
abortions, reduction in the number of live fetuses 
and defects of the tail, rib phalanx, cytotrophoblasts 
and suppressed proliferation of fetal capillaries, 
reduced diameter nearing obliteration of umbilical 
vessels with or without karyorrhexis of embryonic 
tissue .the lesion in the placental labyrinth were 
specific but in the embryonic tissues they were 
generalized. It was postulated that the vascular 
lesion in the labyrinth and umbilicus may have 
influenced embryonic development by reducing 
maternoembryonic  gaseous and nutritional 
exchange.                                                                       
As Epilepsy is an abnormal functional state of the 
central nervous system that is characterized by 
uncontrolled nerve cell activity and clinicaly by 
convulsive seizure with or without loss of 
consciousness. Valproic acid is widely used 
antiepileptic medication, the aim of this work is to 
investigate the toxicity of Valproic acid on liver 
tissue .The drug was stopped for a period to study 
the recovery possibility of this toxicity. 
 
2. Materials and methods: 
Drug used: 

Valproic acid is a white hydroscopic, 
crystalline powder very soluble in water. Each 100 
ml depakine syrup contains 5.7 gm sodium 
Valproate. Produced by Global Napi 
pharmaceuticals Egypt. The experimental dose used 
in this study is the therapeutic dose of Valproic acid 
(25) mg/kg b.w.  This dose was converted using 
conversion equation between different species 
(Paget and Bernes, 1964). 

 
Experimental animals: 
Forty adult female albino mice, each weighing 

25-35 gm. were kept in the laboratory under 
standerdized condition of temperature and were 
maintained on a standerd diet and water ad libtium 
for at least one week before the expermintal study. 
They were divided into four groups as follow: 

Group 1: The control group consists of ten 
mice. 

Group 2: Ten animals were treated 
intraperitoneal with Valproic acid for 15 days. 

Group 3: Ten animals were treated 
intraperitoneal with Valproic acid for 30 days. 

Group 4: Ten animals were treated 
intraperitoneal with Valproic acid for 30 days then 
left to recover for another 10 days.  
 
Methods: 
1- Histopathological preparations: 

Animals were sacrified by cervical 
dislocation, dissected and small pieces of liver were 
fixed, processed for light microscopic examination, 
sections were stained with Ehrlish H&E ( Bancroft 
and Gamble, 2002). The cytoplasm appeared pink 
and nuclei acquire a blue color.         
2- Histochemical preparation: 
a- PAS-Reaction 

The Periodic acid reaction (PAS), (Hotchkiss 
and Marmu, 1954) as applied for carbohydrate 
demonstration Fixation was carried out in 10% 
neutral buffered formalin, Paraffin section (5um 
thick) were brought down to water then placed in 
1% periodic acid for 5 minutes, washed for minutes 
in running water, rinsed in distilled water and 
treated with Schiff's reagent for 20 minutes Section 
were then transferred through freshly prepared 0.5 
%  sodium bisulfate for 3 changes, followed by 5 
minutes in running tap water, dehydrated, cleared in 
xylol and mounted in DPX. The positive materials 
appeared pink.       
b-Total proteins:- 

The total proteins were demonstrated by using 
the mercuric bromophenol blue method (BPhb) 
(Mazia et al., 1953). Small pieces of tissue were 
fixed in neutral 10 % buffered formalin. Staining 
was carried out in mercuric bromphenol blue stain 
and differentiated in 0.5% acetic acid. Tertiary 
butyl alcohol was used for dehydration the sections 
were then cleared in xylol and mounted in DPX 
Proteinic substance acquired deep blue color.     
 
3. Results 
1-Histopathological results 
Control group:   

A cross section of normal liver of mice shows 
that the hepatocytes are arranged in cords or plates, 
one or two cell thick, forming the normal liver 
cords radiating from the central vein. The space 
lying between the hepatic cords constitute hepatic 
sinusoid, which are lined with flattened endothelial 
cells and few phagocytic cells namely Von Kupffer 
cells. The nuclei of the later are spindle shape. The 
cytoplasm of the hepatic cells is pink in color with 
scattered basophilic granules. The nuclei of the 
hepatic cell are rounded in shape with granular 
chromatin material, some hepatocytes are 
binucleated. (Fig.1).     
Treated groups:- 

Histopathological examination of liver section 
in tissue of animals treated with Valproic acid for 
15 days, revealed partial distortion of liver 
architecture, accompanied with vacuolar 
degenerative changes seen focally in hepatocytes. 
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Focal areas of necrosis could be also detected 
(Fig.2) scattered focal aggregates of inflammatory 
cells seen in portal areas(Fig.2&3) and between 
hepatocytes. (Fig. 4). Congested portal vein (Fig.5) 
with enlarged atypical cells could be recognized in 
areas. (Fig.6) 

When animals were treated with Valproic acid 
for 30 days section in liver tissue showed, marked 
distorted hepatic architecture, In addition to 
scattered multifocal necrotic areas also were 
detected. Majority of hepatocyte showed 
vaculation, (Fig.7) accompanied with variation in 
nucleus regarding to size and shape, hypertrophied 
nuclei with fragmented chromatin could be also 
seen.(Fig.8) normal mitotic figure were 
occasionally seen (Fig.9) 

Sections in liver of mice treated with Valproic 
acid for 30 days then left for 10 days to recover 
showed mild improvement where normal lobular 
architecture could be identified in areas, 
hepatocytes were intact with vesicular nuclei. 
However mild focal necrosis, with congested 
dilated central vein was observed in areas, in 
addition to hepatocellular vaculation. (Fig.10)  
2-Histochemical Studies 
1- Polysaccharide:- 
Control:- 

In the liver section obtained from control 
mice, a markedly strong PAS reaction was clearly 
illustrated indicating their richness in 
polysaccharide. The reaction product was 
demonstrated in the form of intensely red color 
particles condensed together into massive patches 
located exclusively in the cytoplasm of the 
individual hepatocytes, since the nuclei have not 
acquired any PAS positive reactivity. Such 
reactivity was comparatively stronger in the 
peripheral than the inner (centrilobular) areas. 
(Fig.11).      
Treated groups:- 

Inspection of the polysaccharide content in the 
liver tissue of Valproic acid treated group for (15 
days) revealed mild to moderate loss of their 
content, where polysaccharide content appeared as 
small aggregates of fine granules dispersed in the 
cytoplasm of hepatocytes. Longer duration of 
Valproic acid administration (30 days) produced 
complete depletion of polysaccharide content. After 
10 days recovery, revealed no significant 
restoration of polysaccharide content, however with 
differences within liver areas, where focal areas of 
hepatocytes appears with traces of 
polysaccharide.(Fig.12&13&14). 
2-Total protein:- 
  Control group:-  

Using the mercuric bromophenol blue method, 
the protein content of liver cells of normal mice 
was demonstrated as numerous irregular blue 
particles against a lightly stained cytoplasm. These 
particles were scattered in all the cytoplasmic 

regions. The cells were limited by intensely stained 
plasma membranes. The nuclear   envelops, the 
nuclei as well as some chromatin element were also 
positively stained. (Fig.15).    
Treated groups:- 

In Valproic acid treated mice, the liver 
manifest, mild to moderate loss in the protein 
content in their hepatocyte the loss was time 
dependent, where 30 days treatment induce further 
loss than 15 days treated time, whereas the group of 
animal treated for 30 days, followed by 10 days 
recovery showed restoration to great extant, in 15 
days group, the cells membrane, nuclear membrane 
and nuclei attain high staining affinity, while some 
hepatocytes showed mild diffuse portentous 
material or few deeply stained large particles, 
meanwhile in 30 days moderate stain affinity were 
noticed in cell membrane, nuclear membrane and 
nuclei. (Fig. 16 & 17 & 18). 

 

 

Fig(1):A photomicrograph of liver section in 
control animal showing normal lobular architecture 
(H&E).  (X200) 

 
Fig(2):  A photomicrograph of liver section in 
animal treated with Valproic acid for 15 days 
showing vacuolated hepatocyte (thin arrow) focal 
necrotic area (thick arrow) partial distortion of liver 
architecture (H&E). (X200) 
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Fig(3 ): A photomicrograph of liver section in 
animal treated with Valproic acid for 15 days 
showing focal inflammatory cell aggregates in 
portalarea(arrow) (H&E).    (X100) 
 

 
Fig(4 ): A photomicrograph of liver section in 
animal treated with Valproic acid for 15 days 
showing focal inflammatory cell aggregates 
between hepatocytes area (arrow) (H&E). (X200) 
 

 
Fig(5): A photomicrograph of liver section in 
animal treated with Valproic acid for 15 days 
showing dilated congested portal vein (arrow) 
(H&E).  (X400) (X400) 

 
Fig( 6): A photomicrograph of liver section in 
animal treated with Valproic acid for 15 days 
showing enlarged atypical hepatocytes (arrow) 
(H&E). (X400) 
 

 
Fig(7): A photomicrograph of liver section in 
animal treated with Valproic acid for 30 days 
showing focal necrotic area (thin arrow), 
vacuolated hepatocytes (thick arrow) and marked 
distortion of liver architecture (H&E).  (X400) 
 

 
Fig( 8): A photomicrograph of liver section in 
animal treated with Valproic acid for 30 days 
showing variation in nuclear size and shape,(thin 
arrow) enlarged nucleus with fragmented chromatin 
(thick arrow) (H&E). (X400) 
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Fig( 9): A photomicrograph of liver section in 
animal treated with Valproic acid for 30 days 
showing normal mitotic figure (thin arrow)(H&E). 
(X400) 

 
Fig(10): A photomicrograph of liver section in 
animal treated with Valproic acid for 30 days  then 
left to recover for 10 days showing normal liver 
architecture, mild necrosis (thin arrow), dilated 
congested central vein (thick arrow) and  
vacuolated hepatocytes (arrow head)(H&E).  
(X400) 

 
Fig(11): Liver section of control animal showing 
normal polysaccharide content in hepatocytes 
(PAS)                 (X400) 
 

 
Fig(12): Liver section of animal treated with 
Valproic acid for 15 days showing moderate loss in 
polysaccharide content in many hepatocytes. (PAS) 
(X400) 
 

 
Fig(13): Liver section of animal treated with 
Valproic acid for 30 days showing sever loss in 
polysaccharide content in liver hepatocytes (PAS) 
(X400) 
 

 
Fig( 14):Liver section of animal treated with 
Valproic acid for 30 days then left for 10 days to 
recover showing sever depletion in polysaccharide 
content in most of hepatocytes (PAS)   (X400) 
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Fig(15): Liver section of control animal showing 
normal protein content in hepatocytes(Bphb). 
(X1000) 

 
Fig(16): Liver section of animal treated with 
Valproic acid for 15 days showing mild loss in 
protein content In hepatocytes (Bphb).  
(X1000) 

 
Fig(17): Liver section of animal treated with 
Valproic acid for 30 days showing moderate loss in 
protein content in hepatocytes (Bphb)  (X1000) 

 
Fig(18): Liver section of animal treated with 
Valproic acid for 30 days then left for 10 days to 
recover showing mild loss in protein content in 
hepatocytes (Bphb).   (X1000) 

4. Discussion: 
1. Histological studies 

The liver tissue of Valproic acid treated mice 
showed histopathological changes which include 
partial to sever distortion of liver architecture, 
congested vasculature, scattered to multifocal 
necrotic areas with focal aggregates of 
inflammatory cells, vacuolar degenerative changes, 
enlarged atypical hepatocytes, also variation in 
nucleus regarding to size and shape and 
hypertrophied nucleus with fragmented chromatin. 
However after a period of recovery mild 
improvement, where normal lobular architecture 
could be seen, with massive vacuolated 
hepatocytes.  

These results were in agreement with the 
finding of Khan et al., 2005who reported the 
histopathological changes of toxic dose of Valproic 
acid in liver of albino rats, these changes 
represented in partly distorted in the lobular 
architecture, in addition to foci of inflammatory cell 
infiltrate focal necrosis and congestion in the portal 
areas. It was postulated that Valproic acid aberrant 
metabolites or mediation of lipid per-oxidation 
might be the underlying mechanism of serious 
hepatic reaction. 

Vacuolar degenerative changes and  enlarged 
nucleus with condensed clumped chromatin 
material in hepatocytes due to administration of 
Valproic acid in our study have also been reported 
by Raza et al., 2000who found that when mice 
given sodium Valproate 0.71% weight / volume in 
drinking water for 7, 14, and 21 days caused 
alteration in liver cell morphology, in the form of  
degeneration of hepatocytes and glassy eosinophilic 
homogenous cytoplasm, also hepatocytes were 
swollen ,with large nuclei and increased amount of 
condensed chromatin. These changes were 
proportional to the period of treatment, so 
prolonged use of this drug should be carefully 
assessed. 

After 30 days administration of Valproic acid, 
hepatocytes revealed variation in shapes and size of 
nucleus. This may be confirmed by Isharwal et al., 
2009 who reported that Valproic acid treatment 
caused significant nuclear alterations in normal 
drug-filtering organs (liver and kidney tissue), this 
due to the fact of Valproic act as Histone 
deacetylase inhibitors and promising anticancer 
agents that change the acetylation status of histones 
and loosen the chromatin structure. 

Wiegand et al., (2009) reported that Valproic 
acid   may cause impairments in fatty acid 
metabolism and disrupt the urea cycle leading to 
hyperammonemia which is considerd  as marker of 
liver disease. 
2-Histochemical Studies 
1-polysacchride:- 

In the liver tissues, carbohydrate inclusions 
have been proved to be almost formed of glycogen. 
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These inclusions were markedly reduced as a 
consequence of Valproic acid treatment, being 
more pronounced with increase time of 
administration, after recovery period there were 
mild restoration of carbohydrate content in the liver 
tissue.   

These results were in agreement with the 
results of (Turnbull et al., 1983), who found that 
Valproate administration inhibit gluconeogenesis 
by 30-50% in isolated rat hepatocytes lead to 
decrease glucose deposition in hepatocytes,  this 
was explained in terms of the accumulation of 
Valproyl –CO A and its further metabolites in the 
matrix of hepatic mitochondria . 

Similar results were obtained by Thurstone et 
al., 1985, who reported that even a single dose of 
Valproate in the therapeutic range for man caused 
significantly reduction of the plasma glucose 
concentration. 

The present results were agreed to great extent 
with the result of Kesterson et al. (1984) who found 
that PAS positive material was not observed in the 
hepatocytes of the rats treated with Valproic acid 
and its metabolites. 
2-Total protein:- 

The present study indicated that protein 
content was depleted significantly in liver tissue 
and this depletion was directly proportional with 
duration, but after recovery period there was 
restoration of protein content. 

The pervious changes in the liver tissue may 
be coincide to great extent with the result of  
Thurstone et al., 1985 who observed that 
concentration of aspartate, glutamate and glutamine 
(amino acids) were reduced. All of this changes  
induced by valproate  metabolite which can be 
explained by decrease of  acetyl CO-A due to the 
accumulation of acid –soluble (non-acteyl) CO-A 
esters which would limit the activities of one or 
more enzymes in the pathway of fatty acid 
oxidation and the Krebs citric acid cycle. Decreases 
in acetyl Co-A would limit both ketogenesis and 
gluconeognesis.  

It can be concluded that the administration of 
Valproic acid produce hepatic injury. The results 
suggest that histopathological and histochemical 
changes are dependent upon the duration of 
exposure to the drug so prolonged use of these 
drugs should carefully assessed. 

All described changes induced by Valproic 
acid, were partially reversible, so kind of recovery 
could be detected after discontinuation of these 
drugs   
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Abstract- In this paper for optimal operation of a microgrid a model is represented including wind turbine, photo 
voltaic, generator diesel, battery bank, converter, critical load and controllable load. This Microgrid Management 
System (MMS) generates an optimum operation plan for a microgrid on next day. Modeled microgrid has ability of 
converting electric energy to main grid. At proposal model, uncertainty in predicting wind velocity is considered. 
Operation of this microgrid with purpose of reduction of cost is optimized. In this paper, the Particle Swarm 
Optimization Algorithm (PSO) is used for optimization. At the end of a model example for applying the results of 
the proposed model will be examined and analyzes the results. Results show that the model is an appropriate method 
for the operation of this microgrid. 
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Introduction 

Interconnection of small, modular 
generation and energy storage to low or medium 
voltage distribution systems forms a new type of 
power system, the microgrid (MG) [1]. Microgrids 
can be connected to the main power network or be 
operated autonomously, similar to power systems of 
physical islands. In other words, the microgrid 
concept assumes an aggregation of loads and micro 
sources (<500 kW) operating as a single system 
providing both power and heat.  

Currently, power in the entire world leaded 
to construct changes in order to reach to power grid 
simultaneously and also use of Distributed 
Generation (DG) dispersed. Many years ago, 
electricity was produced in large power plant and 
generation, transmission, distribution and providing 
electricity were done at there. But today production 
and consume are in a competitive space and 
equipments of this industry should move to its 
functions and activities in order that electricity 
industry has efficacy commercially. As a result this 
power market expelled from exclusion of few 
counties and thousands producers will substitute it If 
they accomplish this, the consumer will have the 
opportunity to choose their electricity supplier. Main 
reasons of different countries refer to production 
references of DG include higher efficacy, little 
pollution, flexibility at consuming fuel and reduction 
of need to development of transmission and 
distribution system. Distributed Generation (DG) has 

been available, such as solar systems, wind turbines 
fuel cell, small-scale gas turbine units. DG use local 
energy source which are Renewable Energy Sources 
(RES), for electricity production. Amount of 
converted energy compared with produced values 
from large central power plant are little. So they are 
consumed at its installment place. Most of percent of 
electrical energy is consumed at place of production, 
as energy is consumed or microgrid is generated. 
Integration of little and modular productions and 
energy store at low-voltage systems, from a new type 
of power system called microgrid [1]. At recent 
years, different researches about shapes and sizes of 
micrgrid were done [2, 3]. Also a lot of proposals 
about fundamental relations of exploitation between 
different sources at microgrid for solving the problem 
of consumption optimization for fuel are available in 
papers [4]. In this paper a microgrid which includes 
wind turbine and photovoltaic unit and a diesel 
generator and battery and a converter and critical and 
controllable loads was modeled. Also this microgrid 
according uncertainty of power wind unit was made. 
Optimization of proposed model in this paper was 
done by means of Particle Swarm Optimization 
(PSO).     

In the section 2 of this paper, we’ll explain 
the structure and the direction of energy current in a 
suggestive model. In section 3 it is presented the 
uncertainty in forecasting wind energy production. In 
section 4, we’ll explain suggestive model modeling 
and the extension of model by using the PSO 
algorithm. After that, a realistic case study is 
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presented in section 5. Finally, concluding remarks 
are given in section 6. 

Structure and direction of energy current in 
suggestive model 

 
The suggestive model of the microgrid is 

like to fig. 1 in this paper. 
 

 
Fig. 1. Structure and direction of energy current 
 

As it is observed in fig. 1, in this microgrid 

is a wind turbine ( wtP ), photovoltaic system ( pvP ), a 

diesel generator ( DGP ), a battery bank ( BP ) and 

converter DC/AC. In this microgrid output power 

from wind unit ( wtP ), output power from 

photovoltaic ( pvP ) as well as requested power 

provision are stored at batteries. In this model, 

batteries power ( BP ) and diesel generator ( DGP ) and 

requested power from controllable electrical loads 

( curtP ) covers emergency situation. Sizing this model 

was done by homer software and amounts and 
capacity of each unit, has been accounted. As we can 
see from fig.1, photovoltaic, wind unit and diesel 

generator provide power for critical ( loadP ) and 

controllable ( curtP ) loads. In this microgrid is used a 

battery bank in order to store output energy of wind 
and photovoltaic. Microgrid with a main grid 
exchanges the power. Also microgrid has ability of 
selling and buying the electrical energy. 

 

Wind turbine model 

In order to account and amount of wind 
turbine output power according to different velocities 
of wind during 24 hours and Cut-in and Cut-out 
velocity of wind turbine we can use Eq (1) [5]. 
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At above equation, rP  is indicator of 

generator rated power, ciV  is cut-in velocity, coV  is 

cut-out and rV is turbine rated velocity. 

Curvy of power-velocity of wind turbine is 
shown at fig.2. 

 

 
Fig. 2. Curvy of power-velocity of wind turbine  

 

 Model of photovoltaic panels 

Output power of photovoltaic panel is 
accounted by their relation between amount of 
sunlight on the panels and environment temperature. 

Output power from a photovoltaic panel is 
accounted by Eq(4). 
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pvP  is output power from photovoltaic panels, 

STCP  is maximum power of panel at STG, INGG  is 

amount of sun radiations, STCG is sun radiation at 

standard state ( 1000 2m

w
), K is thermal coefficient, 

CT is temperature of solar cell and rT  is environment 

temperature. 
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Model ling battery bank  

For charging and de charging the batteries in 
a microgrid, amount of being charged of a battery is 
accounted by Eq (5) [5]. 

t
U

tp
tsocttsoc
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bat 






 .
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)()(   (5) 

 

t is interval time or interval of two 

successive times at one hour, bat  is efficiency of 

being charged in a battery and this value reach to 

100% for de charge, busu  is DC bus voltage of 

microgrid, )(tPB  is batteries power, )(tSOC  is 

amount of charge in a battery at time (t) which its 
unit is ampere hour (Ah). 

maxmin ).1( SocDODSOC               (6) 

Eq (6) show how a battery is de charged and 

minSOC , maxSoc  is respective low limit and high 

limit of battery charge state. DOD is percent of 
battery charge. 

  

Diesel generator model 

In order to account the diesel generator cost, 
two important costs are considered [6]. 

1. Fuel cost, 2. Maintain and repairmen cost 

)7()()()( & tCtCtC fuelmoDG
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)(tC
GD  is diesel generator ( ), )(& tC mo  is 

maintain and repairmen cost of diesel generator ( ), 

)(tC fuel  is fuel cost at diesel generator 

( ), fuelrP , is fuel price (
L


), )(tPDG  is output 

power of diesel generator (Kw) and coefficients 
A,B,C are respective diesel generator at account part 
and given numerical results.  

Uncertainty in forecasting wind energy 
production  

Uncertainty in wind energy production is the 
characteristic of this natural energy, so when the 
utilization of networks, including the type of units is 
considering the issue of uncertainty is essential. If the 
location of wind units are geographically dispersed 
set of output changes greatly reduced the units and of 

course still has the problem of uncertainty 
considered. Fluctuations in power output of wind 
turbines in wind speed changes to come there, not 
completely random and are not completely 
predictable. For a long period activity of a wind farm, 
the prediction error is similar to a normal distribution 
function. In order for risk prediction error at issue 
reduced the utilization of the combined system, we 
can predict the errors at different levels, we 
calculated reliability. Prediction error of wind energy 
production, known as risk. For example, 95% said the 
level of probability that the prediction error is greater 
than the amounts of production risk is less than 5%. 
This method of production for the proposed wind 
energy to a specific level of reliability in production 
planning gains. Wind energy minus the predicted rate 
of production risk that can issue operating system 
should be used. Since the operator more willing to 
overestimate the production of wind generators is 
therefore a unilateral distribution curve is considered 
as normal distribution curve. The operator to 
determine the issue of risk needs to determine the 
production of a certain confidence level. The 
following equation estimates the high error level 
unilateral normal distribution curve with confidence 
level (α-100) % [7]. 

  )9(
100


   ee ZeP  

)10(~
ee Ze    

e~  represents the high-risk relationships, 

e producing an average forecast wind error standard 

deviation and e  are the wind forecasting error. 

Below a graphic expression of these equations with 
the confidence is level (α-100) %. 
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Fig.  3.  Level of confidence level on a normal 
distribution curve 

 

e~  is some probability that states that the 

prediction error is higher than e~  is less than% α. 

  )11(%~  eeP  

100% of the total area under the curve and the area 

eaten part hachure% (α-100) are. Z  Value for the 

reliability levels of 90%, 95% and 99% in Table I is 
given. 

 
TABLE I 

 Z VALUE FOR DIFFERENT CONFIDENCE LEVELS 

 

Z
 

 ee ZeP  
 

1.285 90% 

1.645 95% 

2.329 99% 

 
Mean error Mean error as a historical period is 

calculated. We have For N observation: 

)12(
1

1




N

i
ie e

N
  

 

  )13(

2

11

1







N

i
eie e

N
  

The ie  prediction error rate in sample i, e  and 

e  mean wind forecast error standard deviation 

error of prediction are wind. To enter risk production 
in the utilization plan, planners should first determine 
what level of confidence they need. The mean error 
and standard deviation can be recorded from the 
previous authentication information and relationships 
(12) and (13) come get. Values using the error mean 
value, standard deviation, and risk production value 

of Z  ( e~ ) relation (10) is calculated. Value 

obtained for ( e~ ) of the predicted value is low and 

this number as the output of wind generators will 
enter the optimization problem. Considering the 
above mentioned wind turbine output matching 
relationship (14) is considered. 

)14().~1( forcs
wtwt PeP   

The term 
forcs

wtP  represents an equivalent wind 

turbine production forecast and e~  is the production 

risk. 
 

modeling for optimal operation from microgrid 

Objective function of microgrid with regard to 
uncertainty at velocity prediction is defined as Eq 
(15) to least cost. 
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i is available units at grid.  
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(16) 
At this objective function each parameter is defined 
as following: 

)(tC pv  is photovoltaic unit cost ( ), )(tCwt  wind 

turbine unit cost ( ), )(tCbat  is batteries bank 

cost( ), )(tCDG  is diesel generator unit cost ( ), 

))(( tPC curt  is cost of cut strategy at  controllable 

loads ( ), )(tPexch is amount of bought or sold 

power )(kw and )(texch is price of bought or sold 

power )(
kw


. 

Account of photovoltaic unit cost 

Photovoltaic unit cost is accounted according to Eq 
(17): 

 

)()()( ,, tCtCtC pvmpvTpv             (17) 

At above equation, )(, tC PVT  is sum of panels buy 

cost and their installment cost at an hour (  ), 

)(, tC PVT  is account by means of Eq (18).     

2036520

)1(
)(,






n

pvT

C
tC


            (18) 

At above, C  is cost of buy and installment of 

panels at beginning of the project,   is interest rate 

and n  is age of project. 

)(, tC PVm  is repairmen and maintain of 

photovoltaic panels at interval of one hour ( ) and is 

accounted according to Eq (19) [5]. 
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(19) 
 

Account of wind turbine unit cost 

 
Wind unit cost is accounted according to Eq (20). 

)()()( ,, tCtCtC wtmwtTwt            (20) 

At above equation, )(, tC wtT  is sum of wind 

turbine sell cost and its installment cost at an hour 

( ) and )(, tC wtm  is repairman and maintain an 

hour ( ) of wind turbine, value of )(, tC wtT  is 

accounted by Eq (21) [5]. 

2436520

)1(
)(,






n

wtT

C
tC


     (21) 

C  is buy and installment cost of wind turbine at 

beginning the project,  is interest rate and n  is age 

of project. 
Cost of wind turbine maintains and repairmen are 

accounted by Eq (22). 
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(22) 

Account of battery bank cost 

 
Cost of battery is considered by Eq (23). 

)()()( ,, tCtCtC BatmBatTbat          (23) 

)(, tC BatT  is cost of battery bank buy and its 

installment at a hour ( ) and )(, tC batm  is buy and 

exchange cost. 

)(, tC BatT  is accounted by Eq (24). 

2436520
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)(,






n
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                   (24) 

Cost of charge and de charge is accounted by Eq 
(25). 
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(25) C  is buy and installment cost of batteries at 

beginning the project,  is interest rate and n  is age 

of project. 
 

Cost of cut strategy in controllable loads 

Cut strategy cost at controllable loads is accounted 
according to Eq (26) [9]. 
 

2..))(( curtcurtcurt PPtpC      )(            (26) 

 ,  are cost coefficients at cut strategy at 

controllable loads. )(tPcurt  is cutting power at 

controllable loads (Kw).  
 

Constraints of objective function for optimal 
operation from microgrid 

Constraints of objective function for optimal 
operation from microgrid are following: 

1. Constraint related to battery bank: charge 

state of batteries bank between minSOC  , 

maxSOC  is changing [9]. 

  maxmin SOCtSOCSOC            (27) 

2. Sum of photovoltaic unit power and wind 
turbine and exchange power with main grid 
and diesel generator power and batteries 
bank should be able to provide requested 
power from critical and controllable loads.  

  )28()(

)()()())()((

tPtP

tPtPtPtPtP

curtLOAD

DGexchwtconBpv



 

)(tPpv  is productive power by photovoltaic 

panels (Kw), )(tPwt is productive power by 

wind turbine (Kw), )(tPexch  is bought or 

sold power amount (Kw),  tPLOAD  is 

requested power by critical loads (Kw), 

)(tPcurt  is requested power by controllable 

loads (Kw), con  is converters outputs. 

If   0tPB , batteries are charging and if 

  0tPB , batteries are de charging. 

3. Limitations of maximum and minimum 
capacities of productive power of wind 
turbine unit and photovoltaic unit and diesel 
generator are the following, which: 

max,min, pvpvpv PPP                (29) 

maxmin DGDGDG PPP                (30) 
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max,min, wtwtwt PPP                  (31) 

min,pvP  and max,pvP  are low high limits of 

photovoltaic unit productive power. min,wtP and 

max,wtP  are low and high limits of wind turbine 

unit productive power. min,DGP  and max,DGP  are 

low and high limits of diesel generator 
productive power. 
4. Maximum limitation of microgrid power 

exchang with main grid is accounted by Eq 
(32) [10]. 

24:1:)( max  tPtP exchexch                  (32) 

5. High and low limits of critical and 
controllable loads are accounted by Eq (33) 
[1]. 

max)(0 curtcurt PtP                     (33) 

 

The software development of suggestive model 

According to objective functions and 
mentioned constraints for optimization as well as 
prediction of wind velocity, we need power plant units' 
features at microgrid, requested power amount, price of 
electricity buy and sell and bought and sold power 
amount. 

At fig.4 flowchart of optimization program 
was shown. 

As we can see at fig.4, at the first step according to 
wind speed and uncertainty at win production power 
and by environment temperature and sun radiation 
amount after the determination of initial input 
parameters and maximum production power of each 
source during 24 hours, after selecting the powers 
alternatively in each source, the cost function will be 
accounted and program is repeated until the best 
output power of each source be determined and the 
least cost be received. 

 

Optimization of suggestive model by using of PSO 
algorithm 

In this paper, the optimization of suggestive model 
is accepted by using PSO algorithm. 

PSO algorithm is applied for optimization: 
The first step: 
1) The production of initial population of articles, 

all of the articles accidentally are produced in limit 
which provides the bridles. 

2) Set the repetition number equal to 1. 
 
 

 
Fig 4. Flow chart optimization program 

 
The second step: 
1) Calculation of the value of objective function. 
2) Calculation of the amount of sufficiency. 
 Third step: producing the new articles. 
Fourth step: 
1) Consideration the constraints: if constraints 

aren't provided by an article, that part of article, 
which over step from the free bridle is produced 
accidently than that constraint will be produce finally. 

2) edit the repetition number: If the repetition 
number is smaller than its maximum, it goes to 
second step, if not, goes to fifth step. 

Fifth step: the result of optimization. 
Regarding to the explained stages, the flowchart of 

optimization by using PSO algorithm is as fig. 5[11]. 
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max
Iteration I

 
Fig. 5. Flowchart of optimization by using of PSO 

algorithm 
 

CASE STUDY 

In this section the optimum operation microgrid of 
suggestive model on a sample model is done for 
different parameters and the results of optimization 
are studied. 

Also in this section, input information related to 
available units at microgrid and necessary amount for 
optimization according to objective function of Eq 
(16) and constraints of Eq (26) to (33) and with 
regard to uncertainty at prediction wind velocity in 
order to receive the least cost, is represented. 

 

Input Data 

In table II to V and fig. 6 to 12, the internal data 
are brought for program performance. 

The used wind turbine in this model has the power 
2MW, which it used 6 wind turbine 2MW that have 
the same features. The values of parameters of used 
wind turbine in this paper are brought in table II. 

 
TABLE II. THE VALUES OF PARAMETERS WIND 

TURBINE 
 

 

Parameter Value 

Rated power 

 

200 Kw 

 rV  

 

13.8 (m/s) 

icV  

 

3.1 (m/s) 

icV  25 (m/s) 

wtC  190000 € 

 
 

Predicted wind velocity at 24 hours is as fig. 6. 
 

 
Fig. 6. The scenarios of predicted wind speed in 24 

hours of market day 
 

The uncertainty in forecasting wind energy 
production, the average error in predicting the 10% 
and standard deviation of the predicted 5% to be 

considered. Referencing Table (1) the amount of Z  

will be obtained, then using relation (10) the amount 

of production risk ( e~ ) will be obtained. Values of 
these parameters in Table III are given. 
 

 TABLE III  
VALUES FOR THE PARAMETERS GIVEN THE 

UNCERTAINTY IN FORECASTING WIND ENERGY 

e
 e  Z   ee ZeP    e~  

5% 10% 1.645 95% 0.1822 

 

Considering the amount of production risk ( e~ ) in 
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Table III, and using relationship (14) the amount of 
wind power production capacity with considering the 
uncertainty in predicting energy Wind is calculated. 

Fig. 7 shows production power amount of wind 
power plant according to wind turbine parameters 
amount and uncertainty at predicting the wind 
energy.  

 

 
Fig. 7. Wind turbine output power in 24 hours 

 
In order to account the photovoltaic panels output 
power amount by Eq (4), sun radiations and 
environment temperature at every hour of the day, is 
required [10]. The radiations amount and 
environment temperature shown at fig. 8 and 9. So 
received power amount by photovoltaic cells is 
according to fig. 8.  

 
Fig. 8. Amount of sun radiations during 24 hours of 

the day 
 
 

 
Fig. 9. Amount of environment temperature during 

24 hours of the day 
 

 
Fig. 10. Photovoltaic unit output power in 24 hours 
 
Also numerical amounts related to photovoltaic 

panels features at the microgrid are represented at 
table IV. 

 
TABLE IV. THE VALUES OF PARAMETERS 

PHOTOVOLTAIC UNIT 
 

Parameter Value 

STCP  
20 Kw 

 STCG
 

 

228 
(w/m2) 

K  

 

-0.004 

rT
 

25 oc  

pvC  

 (112 number) 

210000 € 

 
At this microgrid in order to store energy, 30 

batteries were used and numerical amounts related to 
battery bank features at this microgrid was shown at 
table V [5]. 

 
TABLE V. THE VALUES OF PARAMETERS BATTERY 

BANK 
 

Parameter Value 

Rated capacity 
of 30 battery 

 

1900 Ah 

 Productive 
energy 

 

228 Kwh 

Voltage every 
battery 

4V 
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Parameter Value 

 

DOD 80% 

bat  80% 

batC  

 (30 number) 

448000 € 

 
Amount of critical load for participants of 

microgrid during 24 hours of the day is as fig.11 [6]. 
 

 
 Fig. 11. Amount of critical load for participants of 

microgrid during 
 24 hours of the day 

 
Amount of bought or sold electricity price with 

main grid (power market) during 24 hours of the day 
shown fig.12. 

 

 
  Fig. 12. Amount of bought or sold electricity price 

with main grid during 
 24 hours of the day 

Features of controllable loads shown at table VI. 
 

TABLE VI. THE VALUES OF PARAMETERS 

CONTROLLABLE LOADS 

Parameter Value 

mincurtP
 

0 

 maxcurtP
 

 

20 Kw 

Parameter Value 

  

 

0.08 


 

0.001 

 
Also amount of other parameters of model shown 

at table VII. 
 

TABLE IV 
THE VALUES OF THE OTHER PARAMETERS  

 

Parameter Value 

)(min, kwPpv  0 

 )(max, kwPpv  20 

)(min, kwPwt  0 

)(max, kwPwt

)(min, kwPDG  

300 

0 

)(max, kwPDG  400 

)(max kwPexch  30 

con  80% 

)( yearsn  20 

  0.06 

A 0.3842 

B 0.0466 

C 0.0007 

 
Price of diesel generator fuel is 0.9 €/Lit and cost 

of diesel generator repairmen and maintain is 0.2 € at 
an hour. 

Applied to the parameter values for the PSO 
algorithm are in Table VII. 
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TABLE VII 
 THE PARAMETER VALUES FOR THE PSO ALGORITHM  

 

Parameter Value 

Population size 350 

Number of 
replications 

 

1500 

Acceleration 
coefficient C1 

 

2 

Acceleration 
coefficient C2 

2 

 

Retention Weight 
(W)   

1 

 
 

B. The program exit and analysis of results 
 

 
Fig.13. Programming of productive power from 

operation of microgrid  
 

The results of microgrid optimization 
according to uncertainty at predicting the wind 
velocity for optimal operation of microgrid in order 
to receive the least cost are shown at following 
figures. Fig.13 shows the production power amounts 
of every unit and also amount of sale and buy of the 
power with main grid and amount of cutting load at 
critical loads and amount of charge and de charge of 

batteries during 24 hours of the day.  
As shown at fig.13, amount of charging and 

de charging the batteries didn’t become less than 20% 
maximum charge. At first the full charge was 
assumed in the batteries. Negative amounts at 
exchange power show that microgrid is selling power 
to main grid and positive amounts show that 
microgrid is buying the power from main grid. 
At fig.14 the cost amount of every production unit for 
production power of fig.13 and penalty of cutting for 
controllable loads and buy and sale of microgrid 
power is represented. 
 

 
Fig.14. the cost amount of every production unit and 

cost of microgrid in 24 hours  
 

At fig.14 the least operation cost of 
microgrid during 24 hours is represented. Negative 
amounts of fig.14 related to power exchange with 
main grid are for sale and regarded profit. 

CONCLUSIONS 

In this paper a model from microgrid is represented 
including wind power production units, photovoltaic 
unit, diesel generator, battery storage units, critical 
and controllable loads. In this microgrid, exchange 
with main grid is executed. In this model, the 
objective function expresses least cost of microgrid 
operation according to uncertainty at wind energy. 
Also for solving the optimization problem, different 
constraints were used such as constraints related to 
productive units, constraints related to microgrid and 
constraints related to critical and controllable loads. 
Using wind turbine units and photovoltaic units 
because of least cost at operation can be effective in 
microgrid and other pointes of power system. Diesel 
generator system is used as support in order to 
provide remainder power. 

Also optimization was done by means of PSO 
algorithm. The results show efficiency of PSO 
algorithm.  
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Abstract: In this paper the development of a hybrid intelligent information system for the administration of massive Hajjis 

crow has been described. The main objective is to design an information system to manage the crowd during one of Hajj 

rituals, "Nafra" so as to avoid crowding disasters. The developed system incorporates data acquisition and processing via 

several thermal cameras deployed as sensors at strategic points on “Nafra” access roads. The sensors are linked to an 

analysis module, which in turn measures crowd flow and density in real time. The analysis results are fed into a fuzzy 

logic module to determine the priority of roads with respect to their widths and lengths. Then, the integrated decision 

support system generates decisions to the controllers in order for them to take the appropriate actions. Hybridization is 

done by integrating fuzzy logic, operations research and decision support to produce alternate decisions to the system 

controllers enable them to control the movement of the huge crowd. The paper illustrates different system components. It 

also describes the architecture of each component as well as the architecture of the entire system.  

A complete case study is illustrated with real snap shots of system screens in order to prove the system methodology. The 

results show solid decisions that help the authorities manage the huge pilgrim crowds. The system can contribute to 
provide complete safety for crowds during the “Nafra” event that attracts millions each year. 

[Mohamed Osama Khozium, A Hybrid Intelligent Information System for the Administration of Massive Mass of 

Hajjis] Life Science Journal 2012; 9(4):171-180]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 

 

Keywords: Hajj, Islamic informatics, hybrid crowd management, crowd density estimation, crowd monitoring, 

thermography. 

 

1. Introduction 

According to the Islamic faith, every able Muslim 

who can afford to do so must make the pilgrimage to 

Mecca, the holy city in Saudi Arabia, at least once in his 

or her lifetime. Known as the Hajj, the pilgrimage 

involves a number of sacred rituals, and represents  

a profound personal and spiritual journey for Muslims. 

This annual Hajj occasion brings around 3.0 Million 

Muslims of all countries, colors, and races in a unique 

opportunity of worshipping Allah collectively in large 

gathering at one place. 

Over the years, overcrowding and difficulties in 

crowd control have resulted in a number of accidents 
and fatalities during the Hajj. Despite many efforts and 

improvements for roads and footbridges, ensuring the 

safety of pilgrims continues to challenge especially with 

the annual increase of the number of pilgrims. The 

challenge has attracted many researchers who provided 

several methodologies for crowd monitoring and 

estimation of its density. However, even with the crowd 

control techniques, there are still many incidents during 

the Hajj, as pilgrims are trampled in a crush, or ramps 

collapse under the weight, causing hundreds of deaths.  

The main objective of this paper is to provide an 
integrated intelligent crowd management system allows 

for close monitoring and control of crowd movements of 

pilgrims and protection against accidents caused by 

overcrowding, and preserving a level of comfort during 

the movement to keep the sanctity of emotions at its 

best. 

The presented system incorporates data acquisition 

through the use of several thermal cameras deployed at 

critical points on the target route. The thermal videos 

will be fed into an analyzer to calculate the density of 

the crowd in each road in the target route. The crowd 

analysis will be fed into a fuzzy logic module along with 

pre-stored information about roads geometry to devise 

the status of each road individually. Then, the intelligent 

decision support system is triggered. It incorporates an 
operations research module that determines the pilgrims 

mass per minutes for each available road due to road 

parameters and possible time remains. It also 

incorporates a capacity weighted approach based on 

roads priority. The decision support system will generate 

different alternatives showing the closed roads, road 

priorities, and which group should move through which 

road. The alternatives will be used by the authorities to 

take the necessary actions. 

The system architecture is illustrated along with the 

information flow diagram as well as a detailed 
description of different system components. A complete 

case study is illustrated that traces the systems with  

a real example. The results show solid decisions that 

help the authorities manage the huge pilgrim crowds. 

This paper is divided into six sections. The first 

section is this introduction. The second section defines 

the problem under discussion. The third section surveys 

mailto:osama@khozium.com
http://www.lifesciencesite.com/
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some related work. The fourth section illustrates 

different system components. The fifth section, 

discusses a complete case study. And the last section 

concludes the work and discusses the future of the 

research. 
 

Problem Definition 

After the sunset of the ninth day of “Dhul-Hijjah” 

pilgrims go from “Arafat” to “Muzdalifa” during 

“Nafra”. The “Nafra” process includes the movement of 

3.0 Million Hajjis before sunrise using certain limited 
roads. Khozium et al. (2012) showed a map with plotted 

pedestrians’ roads on the “Nafra” route. Figure 1 shows 

a view of pilgrims during the “Nafra”. 

 
Figure 1: A View of Hajjis During “Nafra” 

 

Ben-Mahmoud et al. (2010) have shown that the 

number of pilgrims will dramatically increase in the next 

few years to reach almost 3.75 million Muslims. 

Moreover, managing millions of people gathered from 

diverse countries around the globe is not only a matter of 

placement them in the correct route. The gathered troops 
are different in nationalities and so in customs. Pilgrims 

coming from Gulf area prefer to move by cars or buses; 

pilgrims coming from India, Pakistan and Bangladesh 

prefer to move by walking together, and pilgrims that 

belong to Shi’a  also prefer to stay together. This makes 

the challenge more difficult in order to manage the 

moving of different troops together. 

To control pilgrims, the Kingdom Ministry of Hajj 

has established six establishments to provide services for 

pilgrims plus GCC and interior establishment. These six 

establishments are: 

 National “Tawafa” Establishment for South Asian 

Pilgrims  

 National “Tawafa” Establishment for Pilgrims of 

the Non-Arab African countries 

 National “Tawafa” Establishment for South East 

Asian Pilgrims 

 National “Tawafa” Establishment for Pilgrims of 

the Arabian Countries 

 National “Tawafa” Establishment for Pilgrims of 

Iran 

 National “Tawafa” Establishment for Pilgrims of 

Turkey and Muslims of Europe, Americas and 

Australia. 

Each establishment has around 100 offices; each 

office is responsible for around 5000 hajj and consists of 

a manager and a group of personnel. These 

establishments are responsible to provide 
accommodation, transportation and other services to 

pilgrims. These service providers are the main 

stakeholders of the intended system; they will be the 

controllers and users. Each establishment is responsible 

for half million hajj divides them into one hundred 

groups according to nationality, race and religious 

group. The establishment is responsible for moving 

these groups through different roads in the “Nafra” 

route. 

In the following text the author assumes that each 

establishment is responsible for twenty groups of Hajjis 
over one hundred who will move by walking using the 

pedestrians’ “Nafra” roads. Each one has 4000 Hajjis; 

total will be 80,000 Hajjis. Each of these groups is going 

to move as one block of Hajjis. 
 

Related Work 

Generically, crowd can be defined as a large 

number of people gathered together with or without 

orderly arrangement. Crowd management is defined as 

the systematic planning for, and supervision of, the 

orderly movement and assembly of people. Crowd 

management involves the assessment of the people 
handling capabilities of a space prior to use (Fruin, 

1993). 

Most major crowd disasters can be prevented by 

simple crowd management strategies. The primary 

crowd management objectives are the avoidance of 

critical crowd densities and the triggering of rapid group 

movement (Fruin, 1993). Helbing et al. (2007) showed 

that as crowd density rose, they identified  

the start of stop-and-go waves similar to those found in 

road traffic jams. This was followed by transition to  

a much more chaotic state, with outbreaks of panic as 
individuals lost control. This phenomenon – known as 

crowd turbulence – can trigger disasters. In the 

following paragraphs, some crowd control and 

management systems have been studied. 

Sirmacek and Reinartz (2011) have introduced  

a novel approach to detect crowded areas automatically 

from very high resolution satellite images. Although 

resolutions of those images are not enough to see each 

person with sharp details, they can still notice a change 

of color components in the place where a person exists. 

Therefore, they developed an algorithm which is based 

on local feature extraction from input images. They have 
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tested their algorithm on panchromatic Worldview-2 

satellite image dataset, and also compared with an 

algorithm result obtained from an airborne image of the 

same test area. The presented results indicate possible 

usage of the algorithm in real-life events. 

Deshpande and Gupta (2010) have proposed a 

computer based system combining fuzzy logic and 

Graphical Information System (G.I.S) to monitor and 

avoid the crowding disasters. They have proposed two-

step mode. The first step is pre-disaster planning 

incorporating the determination of sensitive locations 
and space management, evacuation paths using (G.I.S) 

and management related arrangements. The second step 

is real time analysis of crowds to detect a possible 

emergency. Their system contains two modules. The 

first is a fuzzy inference system to determine crowding 

situations and plan of action. The fuzzy interface 

depends on the number of pixels and shape of objects to 

determine the crowd density.  It also uses object 

characterization from the image to determine the speed 

of the crowd. The second is the determination of the 

shortest evacuation path for the current area under 

surveillance. The shortest path is determined with the 
help of G.I.S. and the overall crowding situation. Their 

proposed system follows certain steps: acquiring basic 

information, formation of evacuation network, and 

calculation and decision. 

Al-Habaibeh et al. (2009) have described a novel 

application of low-cost infrared system for estimating 

people’s density using infrared thermography. They 

have conducted their experiments inside Madina 

Mosque in Saudi Arabia. They designed a fusion of 

three sensors low-cost infrared sensor, light intensity 

sensor and temperature sensor. By taking one shot every 
one minute they have been able to predict the people 

density by plotting the number of warm infrared pixels 

which are found to be very representative to the density 

of people in the mosque. Because of the air condition 

inside the mosque, the temperature sensor has no use in 

their experiment which leaves a question about its role in 

the fusion system. In addition, the change in light 

intensity has caused significant source of error in their 

experiments. The obtained results did not give an 

indication about the critical crowd density level; 

however they only showed that in different prayer times, 
people are increasing in the mosque. 

The use of still images has been extended to 

analyzing the work from multiple cameras using 

information fusion. Andersson et al.  (2009) have 

presented a useful tool for estimating behaviors of a 

crowd derived from distributed and heterogeneous 

sensors. Their tool doesn’t need to identify specific 

persons or decide their exact positions in the scene but it 

aims to become aware of that something abnormal has 

occurred. The concept is used for automatically alerting 

operators when abnormal behaviors occur, or are about 

to occur. Yang et al. (2003) estimated the number of 

people directly from groups of image sensors. For each 

sensor, foreground objects are segmented from the 

background, and the resulting silhouettes are combined 

over the sensor network. A geometric algorithm is then 

introduced to limit the number and possible locations of 

people using silhouettes extracted by each sensor. 

Mahalingam et al. (2009) have presented 

a simplified method for tracking people in crowded 

scene from a video sequence. The method is based on 
computing the Minimum Mean Square Error (MMSE) 

between frames of the video sequence to identify people 

in subsequent frames. They have succeeded to handle 

small occlusions, varied lighting conditions and camera 

motions. Pini et al. (2004) have presented a system for 

crowd detection from a moving platform. The system 

uses slices in the spatiotemporal domain to detect inward 

motion as well as intersections between multiple moving 

objects. The system calculates probability distribution 

functions for left and right inward motion and uses  

these probability distribution functions to deduce a 

decision about inward motion or crowd detection.  
The system has succeeded to automatically detect  

scenes that contain crowd consisting of multiple 

pedestrians moving in opposite directions, even at  

a large distance 

Schubert and et al. (2008) presented a decision 

support system for crowd control. Decision support is 

provided by suggesting a control strategy needed to 

control a specific disturbance situation. Control 

strategies consist of deployment of several police 

barriers with specific positions and strengths needed to 

control the disturbance. The control strategies are 
derived for a set of pre-stored example situations by 

using genetic algorithms where successive trial 

strategies are evaluated using stochastic agent-based 

simulation. The optimal control strategy for the current 

situation is constructed by the best linear combination of 

pre-stored example situations. The optimal strategy is 

given as the same linear combination of associated 

strategies. So, their system is using a decision making 

algorithm where a current situation is compared to all 

simulated situations. A linear combination of control 

strategies, whose corresponding weighted superposition 
of simulated situations most closely resembles  

the current situation, is given as the required decision. 

 

System Components 

Figure 2 shows the information flow between 

different system components. The flow goes with the 

arrow’s direction through thermal cameras, video 

sequence analyzer, road selection module, fuzzy module, 

operations research (OR) module, decision support 

system module, and establishment status module. 
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Figure 2: Information Flow Diagram 

 

The thermography module (Abuarafah et al. 2012) 

uses a set of FLIR E60bx thermal camera deployed over 

an elevation about 10m above each pedestrian road in 

the route. The cameras will be connected to a controller. 

The controller collects different video sequences about 

each road in certain period of time and feeds the second 

module which is the video sequence analyzer with the 
collected video sequences and the necessary calibration 

information such as human temperature. The video 

sequence analyzer module calculates the crowd density 

in real-time in pre-defined steps; every step includes a 

specific number of frames pre-defined in system 

configuration. The less number of frames in the step will 

result in increasing the accuracy of calculating the 

average crowd ratio. The module will indicate the crowd 

density percentage in different colors. In addition the 

module infers the movement behavior from whether it is 

accelerating or decelerating. The road selection module 

will reject the closed roads, and marks other roads with 

critical or open road according to the crowd density that 

comes from the analysis module. The module then feeds 

the output to the next module. 

The next module is the fuzzy logic module (Ross, 

2010). This module manipulates the output of the 

analyzer in integration with road parameters such as 
road length and width to formulate the status of each 

road individually. The fuzzy logic module prioritizes the 

roads according to three parameters the crowd density 

on the road, the road length, and the road width. So, 

suppose that the crowd density is normalized among 

several roads; then the priority of them is arranged 

according to the shortest and widest one. The roads will 

be assigned a discrete number from 0 (lowest) to 10 

(highest) to describe its priority. 

Table 1summarizes the fuzzy module. 

 Table1: Fuzzy Module Rules 

Input 

Density 

0 - 100% 

 

Fuzzy Rules 

1. If (density is empty) and (length is short) and (width is 

thick) then (priority is high) 

2. If (density is full) and (length is long) and (width is 

thin) then (priority is low)  

3. If (density is medium) and (length is short) and (width 

is thick) then (priority is high)  
4. If (density is empty) then (priority is high) 

5. If (density is full) then (priority is low) 

6. If (density is medium) and (length is medium) and 

(width is medium) then (priority is average) 

7. If (density is medium) and (length is long) and (width 

is thin) then (priority is low) 

Length 

5.0 – 7.0 

km 

 

Width 

20 - 35 m 

 

Output 
Priority 

0 - 10 

 

 

 



Life Science Journal, 2012;9( 4)                                                                                            http://www.lifesciencesite.com 

171 
 

The output of the fuzzy module is fed to the operations 

research module which determines pilgrims mass per 

minute for each available road due to road parameters and 

possible time remains. 

The decision support component along with establishment 

status module works in a new approach which can be 

named capacity weighted using priority approach 

(CWP).This new technique uses the capacity of the 

establishment which depends on the remaining number of 

Hajjis and the priority of the roads for each establishment 

to achieve balance among the remaining Hajjis in the 
entire establishments. The approach is done in the 

following steps. 

1. A matrix is constructed with its columns represent 

the available establishments and its roads represent 

the available roads in the “Nafra” route;   

2. The matrix is initialized with the roads sorted 

according to their distance from the corresponding 

establishment, the closer the road from the 

establishment the higher rank it takes in the matrix. 

3. Table 1 shows an initial matrix assuming that there 

are six available establishments and four available 

roads in the “Nafra” route. For example, road 
number 4 is the nearest road to establishment 

number 1 then road number 3, road number 2, and 

road number 1 is the farthest one; 

4. From the road analysis module, the closed roads are 

excluded from the matrix. For illustration, road 

number four is assumed to be closed; 

 

 

5. From the fuzzy logic module, roads with priority less 

than 5 are excluded from the matrix. For illustration, 

road number three is assumed to be excluded.  

6. Table 2 shows the matrix after the exclusion of the 

roads Rd4 because it is closed and Rd3 because it has 

the low priority; 

7. The weight WX for the capacity or remaining groups 

of each establishment is generated with respect to the 

priority of the roads as follows: 

 

Where: W is the weight, x is the establishment number, Gx 
is the number of remaining groups in the establishment x, 

R is the row index in the matrix, and C is a coefficient 

factor = 0.2. For example to calculate the weight for 

establishment number three in row number 2, the weight is 

equal to 

 

Table 3 shows the calculated weights associated with 

roads in the matrix; 

8. The maximum weight for all the cells is selected. This 

means that the road associated to this weight will be 

assigned to the corresponding establishment. Then the 

next maximum weight in matrix is selected and the road 

associated to this number is assigned to the corresponding 
establishment, and so on until all groups are done. If two 

or more equal weights are found the left most one will go 

first. 

 

Table 1: Establishment/ Road Initial Matrix 

Est1 Est2 Est3 Est4 Est5 Est6 

Rd4 Rd4 Rd3 Rd3 Rd1 Rd3 

Rd3 Rd3 Rd2 Rd2 Rd2 Rd2 

Rd2 Rd2 Rd1 Rd1 Rd3 Rd1 

Rd1 Rd1 Rd4 Rd4 Rd4 Rd4 
 

Table 2: Establishment/ Road Matrix after Removing Closed and Low Priority Roads 

Est1 Est2 Est3 Est4 Est5 Est6 

    Rd1  

  Rd2 Rd2 Rd2 Rd2 

Rd2 Rd2 Rd1 Rd1  Rd1 

Rd1 Rd1     
 

Table 3: Calculated Weight for each Road 

Est1 Est2 Est3 Est4 Est5 Est6 

    (1.0G5)Rd1  

  (0.8G3)Rd2 (0.8G4)Rd2 (0.8G5)Rd2 (0.8G6)Rd2 

(0.6G1)Rd2 (0.6G2)Rd2 (0.6G3)Rd1 (0.6G4)Rd1  (0.6G6)Rd1 

(0.4G1)Rd1 (0.4G2)Rd1     
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Case Study 

In order to prove that the system generates the 

correct decisions to move Hajj groups, this section 

discusses a full case study with real numbers and snap 

shots of the system during its run. The following is the 

case study assumptions: 

The establishment under the study will be 

establishment number three i.e. x = 3; 

Period of time will be 10 minutes which is quite 

enough to pass easily one group (4 thousand persons) 

through the neck of each road. So, the time interval 

between different thermal video shots will be 10 

minutes; 

There are four pedestrians’ roads Rd1, Rd2, Rd3 

and Rd4 under study; 

Due to the location of establishment (3), the roads 

are sorted nearest to farthest as Rd3, Rd2, Rd1 and Rd4. 

Figure 3 shows a snapshot of the system including 

position of the four cameras and the position of the six 

establishments with 20 croups for each one. The right 

panel shows a video for each road and over each road its 

density is written in the main panel. 

 

 

Figure 3: Initial System Screen 

 

Figure 4 shows the system screen after the first period (10 minutes): 

  

Figure 4: System Screen after the First (10 Minutes) Period 



Life Science Journal, 2012;9( 4)                                                                                            http://www.lifesciencesite.com 

177 
 

 
Video sequences from the thermal camera are 

generated for each road; 

Crowd density of each road is calculated through 

the analyzer which equals to 75%, 8%, 58%, and 93% 

for roads Rd1, Rd2, Rd3 and Rd4 respectively;  

From the road selection module, the roads Rd2, 

Rd3 are open, Rd1 is critical and Rd4 is rejected because 

it is closed;  

From the fuzzy module, roads Rd1, Rd2 and Rd3 

have priority greater than or equal to 5; 
For establishment number three the roads can be 

sorted nearest to farthest as Rd3, Rd2, Rd1 and Rd4;  

From the OR module, the valid roads for 

establishment number three are sorted from the best to 

the worst by assigning weight for each road considering 

the location  and the remaining groups. The result will 

be this order Rd2, Rd3 and Rd1; 

From the decision support system, Rd3 will be 

assigned for establishment 3 after analyzing all roads for 

all establishments; 

One group from establishment 3 will move through 

Rd3, the remaining group will be 19.  

Figure 5 shows the system screen during the 

second period the system has directed establishment 3 to 
move through road 2 instead of road 3. The remaining 

groups will be 18 groups. 

 

 

Figure 5: System Screen after the Second (10 Minutes) Period 
In the third period no suitable road is available for establishment 3. Then the remaining groups are still 18 groups. 

 Figure 6 shows a snap shot of the system after the third period. Notice that, DSS generates no decision for establishment 3. 
 

  

Figure 6: System Screen after the Third (10 Minutes) Period 
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In the fourth period the DSS has directed establishment 3 to move through road 3, then the groups has been reduced 

to 17 groups. Figure 7 shows DSS for establishment 3 and number of groups becomes 17.  

  

Figure 7: System Screen after the Fourth (10 Minutes) Period 

 

In the last period the groups of establishment 3 has been reduced to be zero. See Figure 8. 

 
Figure 8: System Screen after the Last (10 Minutes) Period 

 

Table 5 shows a summary of the case study. Four periods are shown in the main columns in addition to the last 

period. Different steps during the running of the system are shown on different rows; the steps follow the information flow 

direction as illustrated above.   
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Table 4: A Summary of the Case Study 

Period = 10 

Minutes 

First period Second period Third period Fourth period Last period 

Roads  

Density % 

R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 

75 8 58 93 70 4 45 93 74 23 51 90 74 23 36 90 76 8 55 93 

Roads selected  by 

density <= 90 
R2 R3 R1(c) R2 R3 R1 R2 R3 R1 

R4 

(c) 
R2 R3 R1 

R4 

(c) 
R2 R3 

R1 

(c) 

Fuzzy priority R1 

5 

R2 

9 

R3 

6 

R4 

1 

R1 

6 

R2 

9 

R3 

6 

R4 

1 

R1 

5 

R2 

7 

R3 

6 

R4 

1 

R1 

5 

R2 

7 

R3 

6 

R4 

1 

R1 

4 

R2 

9 

R3 

6 

R4 

1 

Roads priority 

due to fuzzy =<5 
R2 R3 R1 R2 R1 R3 R2 R3 R1 R2 R3 R1 R2 R3 

Roads priority 

for Est.3 setup 
R3 R2 R1 R4 R3 R2 R1 R4 R3 R2 R1 R4 R3 R2 R1 R4 R3 R2 R1 R4 

Roads selected by 

DSS For Est.3 
R3 R2 ------- R3 R3 

Groups 

remained  

in Est.3 

19 18 18 17 0 

 

The case study shows solid decisions generated by 

the system. For example, Rd4 is rejected in the first 

period because it is closed by the massive crowd. Rd3 is 

assigned to establishment number 3 after sorting the 

remaining roads according to their priorities. Also, the 

case study shows accurate assignments of roads to other 

establishments. By noticing the remaining roads in the 

last period, almost all establishments have drained their 

groups through the decided roads by the system. Thus, 

this can ensure safe moving of the massive mass of 
Hajjis as well as balancing of their distribution so that 

nobody waits too long time. In addition, by moving 

groups as solid units, the system ensures that different 

customs among Hajjis are respected. 

 

Conclusion 

In this paper, a hybrid intelligent decision support 

system for the administration of massive mass of Hajjis 

has been introduced. Hybridization is done by 

integrating fuzzy logic, operations research and decision 

support to produce alternate decision to the system 

controllers enable them to administrate the movement of 
the massive mass of Hajjis in a way that ensures safety 

with compromised time of moving of the groups as well 

as respect the customs among Hajjis. 

New tech. has been proposed named capacity 

weighted priority. The technique shows solid 

generations of decisions during the movement of Hajjis. 

The technique is based on matrix calculations which 

keep its running cost minimal. A complete case study is 

discussed that proves the use of the CWP approach. 

Solid decisions have been generated by the system 

which will help authorities to administrate and control 
the massive crowd during the “Nafra” event. 

For future research the decisions that are generated 

by the system need to be measured with respect to their 

success to move different Hajj troupes. An adaptation 

module needs to be added to system to avoid decisions 

that have low success ranks. Adaptability will improve 

the decisions generated by the system and increase its 

usefulness to the controllers. 
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Abstract: This   study was carried on 61 calves from different farms at Sharkia governorate. From these calves 
25(healthy control calves) and 36 diarrheic dehydrated calves were used for this study. The calves had normal body 
temperature. The clinical signs of the diseased calves included a whitisg to yellowish diarrhea with foetid odour and 
highly moisture percent of faeces. Moderate and severe dehydration were recorded including varying degree of dryness 
of skin, sunked eyes, recumbency, sometimes coma and death occurred. 18 calves showed hyperpnea with standing 
position but need help to stand (moderate degree of dehydration and clinical acidosis). Other 18 calves showed 
lrecombency, a decrease of heart beats and respiratory rates (severe degree of dehydration and clinical acidosis). Blood 
analysis of diseased calves showed acidemia as well as a significant increase in erythrocytic count, haemoglobin 
content and packed cell volume with a non significant variation in Leucocytic count. Serum analysis showed an 
increase of the total protein, total solids, a significant increase of serum urea nitrogen and creatinine as well as 
hyponatremia, hypocholoremia and hyperkalamia. Thereapeutic trials: Antidiarrheal drugs as well as isotonic solution 
in moderate dehydration and hypertonic together with isotonic in severe dehydration were used for treatment. It could 
be concluded that diarrhea and dehydration in calves has a harmful effect on general health condition, gastrointestinal 
tract, body fluid, blood, serum and faecal contents. Hypertonic together with isotonic solution and antidiarrheic drugs 
safe the animal life and control this problem. 
[Abdel Khalek R. El-sheikh, Hayam M. Samy Morsy, Tarek H. Allam Abbas and Wafaa M. Abdelrazik. Clinical and 
Laboratory Examinations of Diarrhea and Dehydration in Newborn Friesian Calves with Special Reference to 
Therapy with Hypertonic and Isotonic Solution. Life Sci J 2012; 9(4):181-184]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 26 
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1. Introduction 

Diarrhea and enteritis syndromes represent the 
most serious digestive problems among the newborn 
calves causing economic losses to producers due to 
high morbidity and mortality rate, moreover, the causes 
of diarrhea are multifactorial included interaction 
between: calf, environment, nutrition and infectious 
agents (Don Hudson & Gene White, 2009). It causes 
varying degree of dehydration, gastroenteritis, body 
fluid loss and various body fluid changes (Roy1980, 
El-Sheikh 1987, , El-Sheikh et al., 2004,  Radostitis et 
al., 2007and Smith, 2009) so that this work was 
designed to evaluate the effect of diarrhea and 
dehydration on general health condition, body fluids, 
haematological picture and serum contents with special 
reference to fluid therapy with hypertonic and isotoic 
solution. 
 
2. Material And Methods 

This study was carried on 61 calves from 
different farms at Sharkia governorate. The calves aged 
from birth to 45 days and weighted from 24-50 kg. 
They were with normal body temperature and free 
from parasite. From these calves 25( healthy control 
calves) and 36  diarrheic calves with different Degrees 
of dehydration (Table 1) were  used for this study. 

Blood analysis: Total erythrocyte and leucocytic 
count, packed cell volume (PCV %), haemoglobin 
content (g/100 ml) were done according to Coles 
(1986). Blood pH was done by digital pH meter model 
201. 

Serum analysis: Determination of serum total 
protein (Henry, 1974), urea nitrogen (Tietz, 1990), 
creatinine (Henry, 1974) and chlorides (Kaplan and 
Pesce, 1996) were determined. Also, Serum sodium 
and potassium were determined by using flame 
photometer according method described by Hawk 
(1965).For determination of total serum solids: Serum 
sample (W1) was dessicated in glass dish at 107  oc till 
obtaining constant weight giving Dry matter DM (W2), 
then moisture content=(W1-W2), The DM%=(W2 
divided by W1)x 100, The moisture %=100-DM%. 
Also, The DM and Moisture % of  faeces was done by 
the previous method but usig faecal sample instead of 
seum sample. 

Lines of treatment: Avoid suckling in the first day 
then gradually introduced, in addition to Kaopectin® 
(antidiarrheal drug produced by Idpco Animal Health. 
It contains kaolin, pectin, peppermint oil, lemon oil, 
electrolytes and others, Each diseased calf received 100 
ml of kaopectin® daily for three successive days or till 
recovery). 
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Fluid therapy for moderated diarrheic dehydrated 
calves included: Normal saline 0.9 %, Glucose 5 %, 
sodium bicarbonate 2.6%: 500 ml of each intravenous, 
may be repeated every 12 hour when necessary. 

Fluid therapy for severe diarrhoeic dehydrated 
calves included: Glucose 5 % (500-1000ml), saline 
solution 7% (25 ml), sodium bicarbonate 8.2% ( 25 ml)  
injected slowly intravenous for each calf, may be 
repeated every 12 hour when necessary. 
 
Statistical analysis:  

The obtained data were analyzed by univariate 
analysis of variance according to Snedecor and 
Cochran (1969). For Mean separations, Least 
Significant Differences (LSD) and Duncan Multiple 
Range Test were used. Probability < 0.05 considered 
significant.  
 
3. Results: 

Clinical findings: The diseased calves were 
suffered from diarrhea which varied from whitish to 
yellowish in color, offensive to foetid or unpleaseant 
odour, soft to watery in consistency with highly 
moisture percent. The faces which soiled the buttock 
and tail may be tinged with mucous with or without 
tenesemus. The temperature was normal, while pulse 
and respiration rates were increased (Table 1). 

Dehydration and clinical metabolic acidosis were 
represented with a moderate to a severe degree. They 
were the most serious complication of diarrhea. 

Dehydration was manifested by varying degree of 
dryness of skin, sunken eyes, loss of body weight, 

recumbency, sometimes coma and death occurred in 
non treated cases. While acidosis were manifested 
clinically by increased respiration, loss of condition 
and weakness which varied from standing position 
with dullness, depression and inappetence to complete 
anorexia. 

Eighteen calves were found in standing position 
or need assistance to stand. These calves were dull, 
depressed, decreased or no appetite, increased 
respiratory rate, slight degree of sunken eyes and 
dryness of skin which persist for 5-10 seconds 
(Moderate degree of dehydration). Other18 calves were 
found recumbant with complete loss of suckling reflex, 
increase of respiratory rate as well as clear sunken eyes 
and dryness of skin which persist for 10-15 seconds 
(Severe degree of dehydration). 

Blood examinations of diseased calves revealed a 
significant increases of RBCs. count, PCV%, Hb  
content with non significant increases of WBCs. 

Serum of the diseased calves showed a significant 
increase in the level of serum total protein and  serum 
total solids, a highly significant increase of SUN and a 
significantly increases of serum creatinine. 

Serum electrolyte of diseased calves reveals a 
highly significant decrease of serum sodium, a 
significant decrease of chloride meanwhile the serum 
potassium level was significantly increased. 

From all examined calves three of diseased calves 
were dead after severe dehydration, coma, circulatory 
failure, subnormal body temperature as well as delayed 
and incorrect therapy. 

 
Table (1): Clinical findings of different degree of dehydrated diarrheic calves 

Items Control(25 Cases) Moderate (18 Cases) Severe (18 Cases) 

Skin elasticity/seconds Less than 2  Sec 4-6  Seconds More than 10 Sec 

Eye ball appearance Normal Moderate sunked Deeply sunked 

Capillary refilling time Less than 2  Sec 2-6 Sec 2-6 Sec 

Distention of jugular vein Good Good Collapse 

Scleral blood vessel Filled with blood Filled Empty 

Congunctival muc. membran Bright red colour Pale Pale & dry 

Rectal body temperature 38.5-40 39-40.5 36-38 

Extremities temperature Normal Warm Cold extremities 

Heart rates     beat/minute 85-100 120-140 50-88 bradycardia(Weak, irregular) 

Respiratory rates/min 25-36 33-53 40-70 irregular 

Corneal & anal reflexes Good Sluggish Very Sluggish or absent 

Suckling reflexes Normal Weak Weak or absent 

Dry matter % of faeces More 28.53+-0.27c 11.07+-0.04b 7.13+-0.13a 

Moisture % of faeces Less than71.97 88.98 92.87 

Calf demeanur Stand Stand with assistant Sternal or lateral recumbency 

Mental condition Normal Lethargy Coma & or Convulsion 

Body condition Good Good to moderate Poor 
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Table (2): Blood and serum contents of 15 healthy control calves and calves suffering from moderate (15 cases) 

and severe (15 cases) dehydration and dietetic diarrhea, before and after treatment. 
Items Control 

calves 
Moderate diarrhoeic dehydrated 

calves 
Severe diarrhoeic dehydrated 

calves 
Before 

treatment 
After treatment Before 

treatment 
After 

treatment 
RBCs million/Cu mm 7.44±.03a 7.99±.03 b 7.54±.03a 10.15±26c 7. 7±.04ab 
WBCs Thousand/Cu mm 7.64±.05 a 7. 91±.03 b 7.60±.02 a 7. 96±.03 b 7.64±.03 a 
Hb     gm/dl 9.77±.17 a 10.7±.20 b 9.57±.11 a 10.90±.29 b 9.60±.10 a 
PCV  % 33.53±.60 a 43.07±.64 c 36.40±.59 b 51.73±.76 d 36.73±.63b 
Blood pH 7.41±.007 c 7.24±.01 b 7.38±.007 c 7.13±.03 a 7.41±.003 c 
Total serum protein  g/dl 6.33±.06 a 6.8±.05b 6. 4±.02 a 8.12±.06 c 6.76±.05 b 
Total serum solid  g/dl 3.14±.06 a 5.20±.07 b 3.25±.03 a 6.17±.07 c 3.31±.04 a 

Serum urea nitrogen mg/dl 30.27±.83 a 37.10±.36 c 33.80±.38 b 37.60±.41 c 34.87±.24 b 
Serum creatinine mg/dl 1.64±.03 a 2.64±.08 b 1.62±.03 a 3.00±.04 b 1.63±.02 a 
Serum sodium m.Eq./L. 134.07±.41 c 117.67±.55 a 128.33±.45 b 116.87±.27 a 129.00±.48b 
Serum potassium m.Eq./L. 5.44±.03 a 6.43±.05 c 5.69±.03 b 7.21±.06 d 5.70±.03b 
Serum chloride m.Eq./L. 90.60±.65 c 71.93±.358 b 91.00±.218 c 69.13±.60 a 90.00±.49 c 
 
4. Discussion 

The observed clinical signs of diarrhea may be 
attributed to dietetic errors, suckling managements, 
fermentation of milk and formation of lactic acidosis 
causing irritation of the mucosa of the gastrointestinal 
tract leading to maldigestion, malabsorption, 
hyperperistaltic  and rapid passage of gastrointestinal 
contents resulting in a significant  decreases of DM% 
and a Significant increases of moisture % of the faeces 
(Table 1), Moreover, the increased respiratory rates 
with labored respiration may be attributed to the 
decrease of blood pH(Table 2) that stimulated 
respiratory centers in the medulla oblongata, leading to 
increase in the depth and rate of respiration 
(hyperpnoea) to eliminate the excess of carbon 
dioxide(El-Sheikh 1987, Radostitis et al., 2000) 
Elsheikh et al., 2004. Radostits et al., 2007, and  
Smith,  2009). They attributed dehydration and 
acidosis to loss of body fluids and electrolytes included 
bicarbonate, sodium, potassium and chlorides in 
faeces. The acidosis was manifested clinically by 
hyperventilation and increase the respiratory rates. 

The recorded tachycardia at the early stage of 
diarrhea(with moderate dehydration) and bradycardia 
with cardiac arrythemia at severe diarrhea and 
dehydration agree with Radostitis et al. (2000). They 
attributed tachycardia at the early stage to an increase 
in the heart rate to maintain the circulation, meanwhile 
at late stage the higher concentration of potassium in 
blood resulted in bradycardia and cardiac arrythemia or 
even death. 

The increases of Hb, PCVand serum total solids 
(Table 2) may be attributed to dehydration and the 
reduction of water content in the vascular space (Coles, 
1986, Radostitis et al., 2000). 

The recorded metabolic acidosis (Table 2) 
attributed by El-Sheikh (1987) to: 1.Excessive loss of 
bicarbonate in faeces. 2.Excessive production of lactic 
acid in body tissue by anaerobic glycolysis. 3, Organic 
acid production by abnormal gut flora. 4.Limitation of 
renal excretion of hydrogen ion. 

The slight increase in serum total protein and the 
significant increases of total serum solids may be 
attributed to the excessive loss of body fluids and 
concentration of some blood component. However, the 
protein loss by catabolism or by leakage into intestinal 
lumen was lowered in diseased calf (Scott et al., 2004) 

The elevation in both serum urea nitrogen and 
creatinine levels in enteric calves was previously 
reported by El sheikh(1987) and Deshpande et al. 
(1993). Furthermore, the serum urea nitrogen and 
creatinine levels were increased in severe than 
moderate dehydrated diarrheic calves. This increase 
may be attributed to hypovolemia, reduced renal 
perfusion rate and function as well as increasing the 
catabolism of protein by increasing the degree of 
dehydration (Schlerka and Baumgartner, 1995). 

The gradual decreases of serum sodium and 
chloride with gradual increases of serum potassium 
levels in diarrheic calves are supported by Kaneko et 
al.(1997) and Radostitis et al. (2000). They attributed 
this changs to the loss of sodium and chloride with 
intestinal secretion which associated with diarrhea. 
Tasker (1971) also added that the serum chlorides level 
usually follows sodium level because chloride was 
usually found in the form of sodium chloride. The 
increase of serum potassium level in diarrheic calves 
was attributed by Coles, 1986; Radostitis et al. (2000) 
and Scott et al. (2004) to:-1, Excessive excretion of K 
in scouring faeces17.5 times than normal. 2,Decrease 
renal tubular excreton of K. 3,The body made 
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compensatory mechanism by moving hydrogen ions in 
cases of metabolic acidosis and during catabolism into 
the intracellular fluids, this movement of hydrogen ions 
into cells would force the potassium ions to 
extracellular fluids resulted in hyperkalemia 

An improvement of general health condition and 
most determined data in diseased calves was occured 
after treatment as a results of improved plasma 
expansion and restoration of normal fluid balance 
(Constable, 2002 and Smith, 2009): 
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Abstract: Protozoan Toxoplasma gondi is an important cause of serious infections spreading among the human 
population and domestic animals in the world and the chronic phase in animals is after asymptomaticsyndromes. 
What's disease, acute infection, asymptomatic? In allcases of acute infection due to the persistence of parasite cysts 
observed, the disease is caused by the reactivation of cysts. Married women exposed to the disease could predispose 
them to disease, This study aimed at determining the level of IgG antibodies at the time of their marriage counseling 
has been done in Zahedan. During this descriptive – analytical study, 280 women referring to the Razmjoo 
moghaddam central laboratory of Zahedan from February 2009- to December 2009 were measured for IgG by 
ELISA method. Then blood samples were taken from them and the level of blood IgG antibody was measured by 
ELISA method and the results with obtained IgM measurement and their relationship with demographic issues, 
including those of residence, education level, were noted. Home cat care and pet at home, and how the meat is 
cooked were surveyed.28.2% of patients with type IgG antibodies were having significant positive correlation with 
the maintenance of home cats and how the meat was cooked. In other words, women who kept cats in their home 
and had half-cooked or raw meat to eat, showed increased positive antibody. The results of these studies indicated 
that a high percentage of susceptible women of childbearing in Zahedan city, were without a note of antibodies 
against Toxoplasma and thus they are susceptible to infection. Thus in order to prevent infection of susceptible 
pregnant women and prevent problems that may arise during pregnancy, awareness and control of pathogens 
associated with disease, education and health care practice, are recommended. 
[Hossein Ali khazaei, Mohammad Bokaeian, Mani Javadimehr , Gholam Reza Soleimani , Amin Khazaei , Behzad 
Narouie , Mohammad Jafari Modrak and Agheel Miri. Seroepidemiology evaluation of Toxoplasma IgG values in 
women at their marriage age and pathogenesis factors. Life Sci J 2012; 9(4):185-190]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 27 
Keywords: Antibody, Toxoplasma gondi, ELISA 
 
Introduction: 
Toxoplasma gondi was found for the first time in 1908 
at the Pasteur Institute in Tunis by Nicolle and 
Manceaux in a North African rodent, called 
Clendactylus gondi  and was named after it(1). The 
condition of the intracellular protozoan is one of the 
main causes of serious infections in humans and in 
domestic animals with worldwide distribution. 

Remember this is a chronic disease after disappearance 
of the acute phase of  
 
infection and also because of the persistence of the 
parasite to form cysts is observed and hence the 
reactivation of the disease is seen (2, 3).That cats are 
definite veintraepithelial host and protect the sexual 
cycle of the parasite. Other contaminated domestic 
animals have non-sexual cycle outside intestine, and are 
also considered as secondary hosts (4, 5). This disease 
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transmits in different ways such as gastrointestinal, 
placenta to the fetus during pregnancy, transmit 
randomly to laboratory workers, organ transplantation, 
through skin abrasions and conjunctivae tissue wounds 
and blood transfusion (6, 7).Contamination, especially 
in women during pregnancy can cause health problems. 
Their fetus is contaminated and susceptible to infection 
and miscarriage, premature birth and congenital 
anomalies, and the disease such as corioretinitis is 
caused (8, 9, and 10). There is fetal risk of congenital 
infection, depending on the time of mother's pregnancy. 
If it happens at the last period of pregnancy, most of the 
symptoms of disease occurred in child   are seen as 
subclinical (11, 12).In order to prevent the effects of 
disease before pregnancy, giving counseling before 
marriage about awareness of routine laboratory tests can 
benefit them. Whether they are susceptible to acute or 
chronic infection therapeutic measures can belinked in 
the treatment so that non-immune individual can be 
benefited from special health care facilities before 
pregnancy (13). 
 
Methods: 
Women referred to Central Laboratory for marriage 
consultation during October 2010 –January 2011 were 
studied by descriptive and cross-sectional study. 
Given the prevalence of disease with 35 percent, 
obtained by studies conducted in different parts of the 
country and with regard to statistical formulae, the 
accuracy of samples as0. 07, and with 95%confidence 
interval, 280samples were determined. Demographic 
data collected through questionnaires were completed 
by each personandthen2mlof peripheral blood samples 
was collected with heparin and IgG levels were 
measured by ELISA method, using commercial kits. 
Results obtained were analyzed and evaluated by using 
SPSS 17 statistical software and chi-square Test was 
used to find out the significant relationship among 
results. 
 
Results: 
The average age of women who were referred to 
University Central Laboratory, for marriage counseling 
was 21.73 years, and the highest age frequency 
calculated was 20 years. Education level of most of 
them (41.1%)was high school degree, and the least had 
primary school qualifications, if not uneducated, that no 
statistical significant relationship between antibody 
reactivity with the educational level was 
observed(P=0.65).Serum test results, of them 
determined showed that 28.2 % individuals, had IgG 
antibody and71.8% of them had no antibodies. 
Therefore, the prevalence of IgG antibody positivity 
among women who are going to be married was 
estimated as 28.2%.Those who (50%) kept catsin their 
home, have had positive IgG. The statistical analysis 

revealed statistically significant positive relationship 
between the two variables. This means that the group 
that was dealing with cats, the likelihood of positive 
IgG was approximately 3.5 times equal to the groups 
that had no dealings with cats (P= 0.014) (Table and 
Figure1).While18.1%ofpeople who have had their home 
domestic animals, were IgG positive that showed no 
significant statistical correlation between the 
maintenance of petat home and test IgG 
responses(P=0.93) )(Figure2).In addition,57.1% of 
people, who ate half-cooked meat, were IgG positive 
with the positive relationship between these two 
variables was statistically 
significant.(P=0.002)(Figure3). 
 
Discussion: 
Toxoplasma infection is relatively common parasitic 
disease between humans and warm-blooded animals. 
This is a wide spread disease worldwide and its 
prevalence in different parts of Iran is different, and the 
exposure to different people, especially women, the 
possibility of miscarriage, premature delivery and 
congenital malformations in children who are born is 
imminent. It is necessary to obtain a level of awareness 
for safety of women and girls susceptible and non-
immune to Toxoplasmosis at the age of marriage. Using 
this method, it was found that 28.2% of them have anti-
Toxoplasma IgG antibodies have confirmed that this is 
the point, that 28.2% of women in Zahedan already 
"been infected with Toxoplasma and there is no need to 
re-evaluate and follow up them during pregnancy. 
In addition,71.8%of these are such individuals, who 
were not safe at the age of marriage, and are not safe 
during pregnancy, stand for the chances of acute 
toxoplasmosis infection .If these women decide to 
marry after getting their test results and within short 
time after they are pregnant, they have  to take urgent 
action to prevent pregnancy complications to make sure 
that their baby remain immune to congenital 
toxoplasmosis. In a research similar to that of marriage 
on women in different areas of country, the reports vary 
according to geographical and environmental 
conditions, and predisposing environmental factors 
provided the results of these investigations, and these 
results are consistent. 
In a similar study conducted on women during  
marriage in different areas of Iran, the reports provided 
varied, according to geographical and environmental 
conditions, and predisposing environmental factors, and 
these results are in consistent with our present study. In 
many countries, studies conducted on  pregnant women 
,no global study was done on IgG-positive cases prior to 
marriage, and Globally, only one study is available 
through Medline, Mr. Hashemi and his colleagues study 
conducted  on Ghazvin unmarried women , in 2010 , 
showed that34%of them have had positive IgG(15) and 
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in studies similar to these results, in women at the age 
of marriage in Ardabel City 3.42%, and in high school 
girls in Julfa 21.8% (17), in women of reproductive age 
25% in Ahvaz City(18), in girls at Ahvaz University of 
Medical Sciences 4.6%(19), in girls at girls high school 
in the six areas City of Isfahan18.4%(20),In unmarried 
women of the total population of Isfahan Province 
41.4% (21),girls among different regions of area 10to 
21percentpro rata to age, dietary habits, and exposure to 
domestic cats(22) ,this rate in Mazandaran women 
introduced to laboratory before marriage, 
74.6%(23),and girl students in different fields of 
Kerman University of Medical Sciences, 16% (24),have 
been  reported, and these results suggest that differences 
are due to  climatic conditions, socio-economic status 
and literacy levels and other environmental 
predisposing factors such as , living with cat sand pets, 
and  how to cook meat are some of data involved in the 
study of the researchers are consistent with the present 
study results. In this study the relationship between IgG 
positive IgM results obtained in previous measurements 
in the study population was found(14)  and it was 
shown  that 10 people who were IgM positive, had IgG 
positive titers.(Table 1). 
In other words, one third of study population who have 
had positive IgM, were IgG negative, that this suggests 
that in recent weeks they have been affected by disease, 
and if pregnancy occurs during this time follow up and 
further investigations are needed and may be based on 
reports of researchers, about 50% of untreated pregnant 
women, can spread infection through the placenta to 
their fetus (2, 20) 
In the study of Mr. Baillargeon JP similar findings in 
women referred Health Center in Urmia City this level 
was 32% for IgG and 6% for IgM (25). 
In Oormiey city these  levels on women on the verge of  
marriage were reported  as 32.8% for IgG and 4% for 
IgM   (26) and among unmarried  women aged 35-14 
years in Kashan, 96.4% for IgG and 3.6%  for IgM were 
positive, and of those infected with the parasite were 
detected (27).Girls in  Ardebili referred to Ardabil 
laboratory health centers for tests before marriage, in 
1381 ,  34% were reported to have a positive IgM and 
4% of them have  anti-Toxoplasma IgG positive for 
Gondi ,that these  differences in the reports are relating 
to different methods of disease transmission, climate, 
cultural traditions and food, and laboratory methods 
(28). 
In this study the age range of study subjects between 
13-43 years with a mean age of21.73 was achieved 
among the positive IgG levels, and age relationship was 
not statistically significant. Because the people may be 
infected by parasites in the body after two to three 
weeks, in the chronic form, cysts formed for a long time 
even to end of life in the heart, brain and other tissues, 
including muscle are likely to gain strength. In addition 

to among the factors of educational level and the 
residency status due to which IgG was positive, 
significant relationship was not observed. Non-
significant relationship of amount of IgG with 
demographic factors dealing with the toxoplasma 
epidemiology has been reported by many studies.(16-
18,21,25,28).This in some studies a significant 
relationship with age, occupation, education level, place 
of residence is reported that with increasing age, 
contamination has been common. Hashemi and 
colleagues study the highest risk to people without jobs 
(38.3%) and lowest (22.6%) were allocated to High 
School students (15).In an another study carried out in 
the city of Ahvaz, the lowest IgG level (6.4%) was 
observed in educated girls with high health behavior 
(19).Similar findings, among high school girls aged 14-
19yearsfromdifferent parts of the city of Isfahan were 
observed. This rate increased with age and the results 
were proportionally variable to urban defined range. So 
in some areas of town IgG positive rate was up to the 
border of 27.5% and the lowest was 14.5% (20).The 
situation among girls of different areas of the city the 
age varied proportionally from 10 to 21 percent (21) and 
in different cities of Mazandaran Province this amount, 
was 74.6% that infection rate increased with increasing 
age and it  was more in  illiterate women, and major 
difference among the rate of positive cases in rural and 
urban residents, and also in employed and unemployed 
was not seen(23). In girl students of different subjects at 
Kerman University of Medical Sciences, Kerman, a 
positive serologic test for significant relationship 
between living and not living in dormitories was 
observed (24). 
The above results obtained are similar to this study 
results. The survey on predisposing factors of pollution 
in the study cases show 28.2%ofwomenin Zahedan, 
have been infected maybe due to factors such as stray 
cats in the city because of this reason city is 
contaminated by pollution and to have a need for further 
investigation on population and rate of contamination 
with parasite and contact with cats. 
In this study 50% of the subjects were keeping cats in 
their home. Similar findings in women referred to the 
city of Urmia health centers (25) and high school girls 
in Julfa were also observed (17).While this relationship 
has not been established in other studies(18,19).Tourkan 
and colleagues study (30) done over rate of infection in 
owners of domestic cats and others without contact with 
cats showed some of both groups had a positive IgG, it 
shows that they were previously infected with this 
parasite, and none of them were negative for IgM and 
significant interface between Toxoplas main fection and 
a history of keeping cats at home was not observed. 
Thus we can say that somehow infected cats often 
frequented their homes and the excreted acolytes by cat 
led to pollution of water, vegetables, cooking utensils 
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and food in their home and individuals in our study had 
a similar situation. Differences resulting from various 
studies conducted in Iran indicate that climatic 
condition, socioeconomic status and educational level 
and abundance of cats and how to live well, are 
associated with them. So through train in gand raising 
their awareness we can prevent them from getting 
infected. 
About people who ate raw vegetables or vegetables 
were not properly cleaned and disinfected, possible 
contamination of cat oocytes was increased (29), and in 
the city of Zahedan, according to its desert condition 
improper growing of vegetables and imported ones, are 
possible. The vegetables were imported from 
neighboring provinces or vegetables were not well 
disinfected and cleaned, contamination was possible by 
means of cat oocytes. The researchalsofoundthat18.1% 
of subjects had domestic animals like sheep and cats, at 
their home, with positive IgG, which is similar to 
studies made by other researchers(16-19, 25,28) and in 
all studies, no statistical significant relationship between 
maintenance of domestic pet animals at home and level 
of IgG positive was seen. Although it was possible that 
these animals had no direct role in pollution and 
because of the supply of water and forage contaminated 
accidentally by soil contaminated with oocytes, the 
disease has spread. 

In this study it was found that 57.1% of people who 
consumed half-cooked meat had IgG positive with as 
statistically significant relationship between these two 
variables. These results are similar to other similar 
studies that have been reported (16, 20, 22, 24, 25, and 
27). While other studies that have been conducted (17-
19, 24), did not reveal such relationship. 
The difference in these reports may be related to several 
demographic factors including low levels of awareness 
about the way they spread disease, buy contaminated 
meat from itinerant people, lack of hand washing and be 
cyst attached to it and eat it when contact with 
contaminated hands, lack of sufficient heat to cooking a 
meal and consuming half cooked and get used to tasting 
the food before cooking is complete. Thus, adopting 
practices that promote health and raising the level of 
awareness about the occurrence and prevention of 
infection are recommended. Further studies on 
predisposing factors of disease are under way. 
Screening the women during marriage for infection 
should be given serious health priorities. 
 
Conclusion:  
The results of this study indicate that a large number of 
Zahedanian women during marriage did not show a note 
of antibodies against Toxoplasma and as result, they are 
susceptible to infection during pregnancy. Therefore, by 
adopting correct and improved practices we can 

improve their living conditions, and prevent infection 
and awareness and control of pathogens associated with 
disease is recommended. Education and health care 
should be exercised in them. 
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Table 1 - Relationship between Anti-Toxoplasma IgG and IgM levels in the population studied. 
 

Total negative positive IgG 
 IgM 

15 5 10 positive 
245 186 59 negative 
20 10 10 suspicious 
280 201 79 population 
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Figure 1: Relationship between positive and negative for IgGand maintenance of cats at home  
  
  
  
  
  
  
  
  
  

 

 

 

 

 
Figure 2 : Relationship between the rate of positive and negative IgG and individuals who maintain domestic pet 

animals at home 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 : Relationship between positive and negative IgG and method of meat consumption 
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Abstract: Today, the consequences of human intervention in the environment are more evident than any time 
before. Development has been synonymous with the nature and environment protection and in economic indexes of 
national accounts, such as gross domestic product, taking natural and environmental resources into account is so 
important. Energy is a basic need for economic development and providing welfare and comport for human life. 
Regarding what was said, the only way to human is using new clean green and renewable energies. Therefore in this 
study, in addition to a brief introduction on hydrogen energy and cell battery, the condition of these kinds of 
renewable energies in Iran will be discussed. 
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1- Introduction 

In the 1980s, scientific evidence revealed that green 
house gases produced by human activities created 
some dangers for the global climate. Therefore public 
opinion sensed the necessity of establishing periodic 
international conferences and forming a treaty to 
solve this problem. In 1997, climate changes 
convention with the goal of fixing greenhouse gases 
concentration in the atmosphere up to the level that 
prevents dangerous intervention of human activities 
in climate wrote "Kyoto protocol". Under this 
protocol, industrial countries were obliged to reduce 
greenhouse gases [1, 2]. 
The ultimate objective of this convention was fixing 
greenhouse gases concentration in the atmosphere up 
to the level that prevents the intervention of human 
dangerous activities in climate. Such a level must be 
achieved in the determined time frame work so that 
ecosystems naturally adapt themselves with weather 
changes and it is assured that food safety is not 
threatened and economic development is not 
hampered. Thus, renewable energies are getting more 
and more share in global energy provision system. 
Renewable energy resources are alternately available 
and are not transportable or savable. For this reason 
they cannot be used as a fuel specially in 
transportation. So far the most common fuel for 
transportation in many countries in the world has 
been gasoline and diesel. Cars consuming gasoline or 
diesel generate harmful materials and pollutants with 
complicated chemical compounds. Although different 
measures have been taken to reduce them in the 

developed countries, they haven’t helped much to the 
important issue of pollutants decrease. When fossil 
fuels are incompletely burnt with different hydro 
carbons, carbon monoxide, a poisonous material, is 
produced. Some unburned carbon atoms in fuel 
compounds and solid carbon particles are 
accumulated and exited as smoke and when subjected 
to sunlight, it is mixed with nitrogen monoxide 
compounds resulted from combustion and produce 
azoth [4]. 
Clean fuels have natural physical and chemical 
properties that make them cleaner than gasoline. 
These alternative fuels produce less unburned hydro 
carbons while combusting and the resultant materials 
produced by their burn have less chemical activities 
to produce other poisonous materials. Moreover, 
using alternative fuels reduce the formation and 
accumulation of carbon dioxide. Noticing technical-
economic aspects of alternative fuels and their wide 
availability in Iran as well as increased consumption 
of hydro carbon liquid fuels in Iran which has caused 
a lot of damage to public budget and the environment 
has turned attention to introducing alternative fuels 
and studying about possibility of using them. 
 

2- Hydrogen fuels features 
Hydrogen is an abundant element on earth. It dose 
not exit in its pure form in the nature. So it is 
obtained from other elements by different methods. 
Hydrogen is the most important alternative as the 
new energy. This material compared to other fuels 
can turn other energies by much cleaner combustion 
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and higher efficiency. Nowadays using hydrogen in 
different industries is an urgent need. Hydrogen is 
widely used in chemical, food, metal and mineral 
industries, with the industrial development in the 
world and increased demand for energy, the world 
has encountered two important problems, namely in 
creased environmental pollution and the limitation of 
fossil fuels reserves. Since today one of the biggest 
problems of the world is pollutants caused by fossil 
fuels, hydrogen possesses some advantages in this 
regard. There fore noticing positive environmental, 
economic aspects of hydrogen, the world is driven 
toward steady development using hydrogen energy 
[1, 2]. 
Among advantages differentiating hydrogen from 
other fuel alternatives, abundance in consumption, 
insignificant production of pollutants, returnable 
production cycle and reduction of greenhouse effects 
can be named. 
At present different countries in the world are 
investing in this section. Energy production seems 
one of the biggest challenges of the future. Thus 
using hydrogen to produce electricity seems essential. 
For this reason many countries are working on 
turning generators fuels into hydrogen fuel. Using 
hydrogen along with fuel cell is promising a bright 
perspective for the future. Hydrogen energy system, 
due to its independence from initial energy resources 
is also a permanent renewable infinite energy. Also it 
is predicted that in a near future, hydrogen production 
and consumption as an energy resource will spread 
all over the economic world; however, it must not be 
expected that hydrogen, at the beginning of its 
introduction to the world can compete with other 
energies in terms of price. On the other hand the role 
and share of gas fuel in the future is increasing with 
the movement toward the simultaneous production of 
heat and electricity in smaller power plants [1, 2]. 
In the future hydrogen and fuel cell can play a key 
role in controlling pollution in cities. Electric engines 
and fuel cell are suitable alternatives for combustible 
engines. In fact if hydrogen is provided from fossil 
fuels, fuel cell automobiles can result in zero 
pollutants in air. Total decrease in pollutants depends 
on the fact that if hydrogen is produced by fossil 
fuels or wind power or water – electricity power. 
Hydrogen as the best alternative and the most 
economical fuel cell automobiles has received a 
suitable position. Hydrogen is the simplest fuel to be 
used in fuel battery cars and increases their 
efficiency, with regard to producing hydrogen from 
natural gas (CNG) resources, its price is less than 
diesel and gasoline. Due to CNG resources available 
in the world and CNG distribution infrastructures in 
most countries as well as high efficiency of CNG 

transformer and its low environmental – natural 
damage, the use of  CNG and changing it into 
hydrogen has attracted a lot of attention. The most 
important advantage of using hydrogen as a fuel is 
the fact that it produces water vapor and nitrogen 
oxide after combustion [1, 2]. 
 

3- Hydrogen production technology 
Hydrogen is obtained from different sources 
including initial energy resources (Finite resources 
like petroleum), secondary energy resources 
(produced by initial energy sources such as gasoline) 
and renewable resources (produced naturally without 
human intervention like wind, such, water). Scientists 
call hydrogen the final fuel. At present hydrogen 
produced in industry is used as a chemical product. 
Hydrogen sale is less than %10 of its production in 
the world. In other words, %90 of the produced 
hydrogen is consumed in place. 
Today hydrogen can be obtained by processes such 
as water electrolyses, CNG reforming and fossil fuel 
oxidation. At present more than %90 of the total 
produced hydrogen in the world is gained by fossil 
fuels and it is mostly used in oil industry and 
refinement. 
Hydrogen is mostly used as a by product and now a 
small amount of the produced hydrogen is used as 
energy. Further study and research is required in 
order to optimize and diversify hydrogen production 
methods. Advanced methods are required to separate 
pollutants in order to decrease hydrogen price and 
increase its efficiency. Hydrogen is produced in big 
refineries, industrial are as and can be distributed 
easily to rural are as and customers homes [1, 2]. 
 

4- Fuel cell – hydrogen technology 
Currently noticing energy crisis, fossil fuels 
restriction and problems caused by fossil fuels 
pollution, using new energy resources has attracted 
much more attention. For this reason a new viewpoint 
for using hydrogen due to its unique features has 
gained ground. 
Using hydrogen as a fuel can decrease environmental 
pollutants and remove sulfur and carbon oxides 
caused by fossil fuels. The above – mentioned factors 
have put fuel cell cars in the center of attention. This 
technology, due to non – production of pollutants like 
nitrogen oxide, carbon monoxide and unburned 
hydrocarbons is a unique one. 
Fuel batteries are kinds of energy trans formers that 
turn chemical energy directly into electrical energy. 
Fuel batteries act as a battery but unlike batteries, 
they keep working as long as they receive fuel and 
don't need recharge and their by products are water 
and heat. 
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Hydrogen needed for fuel batteries can be provided 
by different resources such as hydro carbon resources 
like petroleum, CNG, coal,… and renewable 
resources like wind, sun. 
Common classifications for fuel battery based on 
type of their electrolyte are as follows: 

- Polymer Fuel Cell (PEMFC) 
- Alcoholic Fuel Cell (AFC) 
- Phosphoric Acid  Fuel Cell (PAFC) 
- Melted Carbonate Fuel Cell (MCFC) 
- Solid Oxide Fuel Cell (SFC) 
- Metabolic Fuel Cell(DMFC) 

Fuel cell consists of 2 electrodes and 1 electrolyte 
between them. Oxygen moves on cathode and 
hydrogen moves on Anode and produces electricity, 
water and heat. 
Today these are enough attempts for the presence of 
Fuel cell in power plant industries, Transportation, 
and commercial stage. 
Efficiency and the spreading Of Fuel cell cars are 
proper than common cars. 
They also provide the decentralized production of 
energy as the 4th generation of power plants in 
future. 
The possible uses of Fossil Fuel like Methanol and or 
natural gas in Fuel cell are other advantages of their 
system. 
Today all car producers invest on commercial 
production of Fuel cell cars, these Fuel cell can be 
posed as a generator of energy for buses, boots, 
planes and even bicycles. In a small scale, they can 
be used in mobiles, phones and portable computers.  
Fuel cell production technology like any other 
technology at the beginning might be quite 
expensive, but later in mass production and high rate 
of demand and technological development, its price 
will considerably decrease. 
Fuel cell generally has many advantages as below: 
High productivities, less chemical thermal and 
Audio, flexible installation, high safety, low 
Maintenance during and cost; division of 
administrative load, flexible in consumption of fuel, 
and possible thermal recovery. They have also other 
potential advantages. It produces carbon dioxide and 
less Nitrogen oxide against per KW produced 
Electricity and lack of presence of many moving 
parts Fuel cell can apply different gases such as 
natural gas, propane, gases produced from waste 
materials, Methanol and hydrogen as fuel. They even 
can be used for emergency light, housing electricity. 
Iran has faced with two problems one is high Fuel 
consumption and another problem is lack of proper 
development in technology at car industries and 
power plant. And lack of attention to problems 

caused by environmental pollutions has increased this 
problem. 
There for, producing Fuel cell can be a proper 
remedy for continuous development. 
With certain consideration to this technology 
different research centers in Iran including Iran new 
energy organization has performed many projects. 
 

5- Projects in Iran  
 
5-1- energy pilot independent from Network based 
on solar Hydrogen and fuel cell 
- Year start 1996 
- Year and 2005 
- place of implementation Taleghan sit Independent 
pilot from network with converting solar energy to 
electrical energy will provide production and 
hydrogen saving as energy carrier. This carrier can be 
converted to electrical energy and fulfill the ultimate 
user [3, 5]. 
Basic elements of this pilot are as follows: 
Photolytic 10 KW capacity (Figure 1) 
Electrolysis with 5 kw and Nominal production 
capacity 1 normal m/hr hydrogen (Figure 2)  
Hydrogen tank (Figure 3) 
Fuel cell system with 1.2 KW capacity (polymer – 
like) (Figure 4) 
At present this pilot has lunched in Talegan energy 
site and is at data obtaining process. 
Trained results: 
- Practical feasibilities of photovoltaic system 
connection to hydrogen production systems. 
- Presentation of independent energy system from 
network based on solar energy, hydrogen and Fuel 
cell. 
- Analyzing application of solar hydrogen system 
independent firm network. 
- Analyzing performing hydrogen as energy carrier. 
 

 
 Figure 1, Photolytic 10 kw capacity Power Plant 
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Figure 2, Electrolysis with 5 kw and Nominal production 
capacity 1 normal m/hr hydrogen 
 

 
Figure 3, Hydrogen tank 
 

 
Figure 4, Fuel cell system with 1.2 KW capacity 
 
5-2- pilot installation of Hydrogen semi – industry 
with 200 kw capacity and purchasing and 
installation of Electrolyze device 30 normal per m 
(150 kw) and liquid making Equipment and other 
spare gas Analyzing systems. 
Data started: 2001 
Forecasting of date ended 
Place Taleghan  
Project goals: 
- Hydrogen production with: 
- Hydrogen storage with capacity of 20 m and 100 
bar force  
- Production of electricity with using of Fuel cell 
systems. 
- Lunching a unit for hydrogen filling 

Project description  
The design of energy pilot accustomed with ecology 
which is performing in Taleghan energy site, is done 
with the aim of hydrogen Energy and providing 
conditions of recognizing bassinets of this energy 
carrier.  
This pilot is consisted of production units (water 
electrolyzed), storage (gas – like under high 
pressure), transferring (hose line) and hydrogen 
consumption (Fuel cell), which hydrogen production 
unit consists of 2 electrolyzing device with 2 capacity 
30 Nm/hr and 40 nm/hr and receive the needed 
electricity from worldwide network. The hydrogen 
produced in this stage, is prepared for entering to 
liquidation cycle (with capacity of 20 lit/hr) after 
purification processes with 99/95 purity, produced 
hydrogen, first will be stored in a 20 m tank under 
operative pressure of 10 Bar. And then will be saved 
in 20 m tank under operative pressure of 10 Bar [5]. 
Hydrogen, in this stage is prepared for Application in 
Fuel cell (25 Kw) and lastly for ultimate users. In 
case for transferring of (H) we can replace some parts 
of hydrogen in the mentioned tank with special 
cylinders. 
 
5-3 performing feasibilities studies – Analyzing 
Fuel cell attraction in Iran 
Year started – 2002 
Year ended – 2004 
Place – Tehran 
Project description 
Guiding committee of new energies organization has 
defined the feasibility studies – Fuel cell attraction 
and strategies for technological development in the 
country in order to respond to substance trap 
questions and strategic of Fuel cell technology area 
[5]. 
For this reason guiding committee of Fuel cell has 
separated into 3 substantial stages: 
1. Knowing the Fuel cell technology and its related 
bases  
2. Collection of technological development strategy 
of Fuel cell in the country. 
3. Determination of Approaches of Fuel cell 
technological development strategy. 
Project results 
- Obtaining the suitable energy generator  
- Developing Fuel cell Technology in transportation 
industries, power plants, and countries portable 
strategy 
  - Determination of Fuel cell Technology place for 
comparing with other competitors  
 
5-4- Studies about saei peik power plants in the 
country by Fuel cell 
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Year started 2004 
Year ended 2004 
Place Tehran 
Project Description 
In this research the electricity of off – peak will 
produce by use electrolyzed and hydrogen. 
Hydrogen will be kept in Hydrogen tank and during 
peak hour, this hydrogen will be converted by Fuel 
cell to electricity and enter the network [5]. 
Obtained results:  
Application of Fuel cell for energy preservation 
during peak – off in power plants. 
 
5-5 Marking planets of z – polar Thermoplastic 
polymer for polymeric Fuel cell 
Year started 2005 
Year ended 2006 
Place: Esfahan 
Project Description  
Fuel cell is made is made of 2 – polar plates elements 
and the performance procedure in Fuel cell has a 
direct effects on efficiency and exist system. There 
are different ways to make 2-polars plate and based 
on the selection of certain way, different materials 
will be used [5]. 
In this project the aim is attain the technology of 
making Thermoplastic polymeric 2-polar plates. 
In this procedure, thermoplastic polymer will mix 
with smoke particles and or Graphite and then in 
pressed molding device be molded to specific desired 
form. 
Obtain results: 
Attaining the Technology of making Thermoplastic 
polymeric z-polar plates for polymeric Fuel cell  
 
5-6 Providing 25 KW Fuel cell 
Year started 2006  
Year ended 2007  
Place: Taleghan site  
The used Fuel cell system consists of 2 stack with 
capacity of 25 Kw, the durability of this system has 
estimated around 5000 hrs. The output electricity of 
these system is around 36 – 57 w DC and produced 
water in this system is 80 ml/min. figure 5 and 6 
show the implements of this project [5].    
Obtain results:  
- To obtain experience of electricity to network.  
- Exploiting and data gathering for studying the 
problems and finding the solution. 
- Knowing the procedure of performance of Fuel cell 
system for applying in Fuel cell making. 
 

 
Figure 5 Implements of 25 KW Fuel cell project 
 
 

 
Figure 6 Implements of 25 KW Fuel cell project 
 
 
5-7 Hydrogen – burn of peykan engine  
Project Description  
The application of Hydrogen gas different advantages 
such as, burning without co, coz and unburned 
hydrocarbons flam, low energy needed for flaming, 
high rate of flam high penetration speed, 
Approaching to Auto cycle suitable thermal value 
and thermal efficiency [5].  
- In this project the following steps for hydrogenising 
paykan engine are considered: 
1- Essential changes on Peykan Engine  
2- Designing and making mixer of air and (H) 
3- Improving sparkling system 
4- Improving timing of  
Obtain results  
The transferring of technology of using hydrogen fuel 
in automobiles 
Localized the referred technology 
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Figure 7 Implement used in 7 Hydrogen – burn of peykan 
engine project  
 

6- Conclusion 
According to the referred materials there is a serious 
effort in Iran to use fuel cell and hydrogen energy 
.and the policies for development and completion of 
plants are searched and under exploration and we 
hope in the coming future we witness a multilateral 
improvement in this field through hydrogen planets 
and fuel cell’s in Iran. 
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Abstract: Philidalphia(Ph) chromosome [t(9;22)(q34;q11)] which results in the production of BCR-ABL fusion 
protein, with deregulated tyrosine kinase activity, is a hallmark of chronic myelod leukemia(CML)  and present in a 
high risk group of acute lymphoblastic leukemia(ALL). This BCR-ABL tyrosine kinase has been specifically 
targeted by tyrosine kinase inhibitors (TKI) which have profoundly modified the treatment and prognosis of the 
diseases harboring this genetic abnormality. Consequently, the rapid and accurate detection of BCR-ABL is of 
utmost importance in the diagnosis and optimal management of leukemias. Currently applied techniques are RT-PCR 
and cytogenetic analysis, which are costly, time-consuming, and require specialized laboratories. We utilized a 
recently developed immunoassay that qualitatively identifies the presence of BCR-ABL proteins in the leukemic cell 
lysate. The BCR-ABL is captured and detected by a cytobead assay and analysed by flow cytometry. We aimed at 
evaluating the effectiveness of this technique in detecting BCR-ABL in ALL patients and identifying CML cases 
among CML-suspected patients. The assay was conducted on 100 peripheral blood and bone marrow samples of 20 
healthy controls, 55 patients suspected of having CML and 25 ALL patients. Results were compared to those 
obtained by conventional karyotyping and fluorescence in situ hybridization (FISH). BCR-ABL protein was positive 
in 35/55(63.6%) of CML suspected cases and 15/25(60%) ALL cases with 100% concordance with cytogenetic 
analysis data. The procedure was simple and feasible and proved to be reliable in rapidly identifying CML cases and 
Ph+ALL allowing for their prompt management.  
[Nihal M Heiba.  Rapid Detection of Bcr-Abl Fusion Proteins by Immunobead Assay Flow Cytometry in 
Leukemia Patients. Life Sci J 2012; 9(4):197-203]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 29 
 
Key words: BCR/ABL, flow cytometry, acute leukemia. 
 
1-Introduction   

The molecular analysis of recurrent 
chromosomal abnormalities (e.g. rearrangements, 
deletions) has provided valuable insight into the 
pathogenesis of hematological malignancies. A 
paradigm is Philidalephia (Ph) chromosome, caused by 
the reciprocal translocation between chromosome 9 
and 22, t(9;22)(q34;q11), resulting in the BCR-ABL 
fusion gene which encodes a cytoplasmic protein with 
deregulated tyrosine kinase activity responsible for 
leukemogenesis.(1,2)  Three fusion proteins of different 
sizes may be produced (p190, p210 and p230) 
depending on the breakpoint site within the BCR gene. 
The oncoprotein product phosphorylates many cellular 
targets, leading to the activation of intracellular 
signaling pathways such as Ras(3) ,Jak/STAT(4) and 
Akt/PI-3kinase(5) pathways, which induce abnormal 
proliferation, resistance to apoptosis, modification of 
cellular adhesion and genetic instability. 
The Ph chromosome represents a hallmark of chronic 
myeloid leukemia (CML) as it can be found in almost 
all cases (95%). Furthermore, the introduction of the 
use of BCR-ABL tyrosine kinase inhibitor (TKI) 
(imatinib mesylate), that specifically targets the ATP-
binding site of ABL kinase domain, in the treatment of 
CML has modified the natural history of the 
disease.(6,7) 

As far as acute lymphoblastic leukemia 
(ALL) is concerned, the new 2008 WHO classification 
now recognizes B-ALL with t(9;22)(q34;q11) as one 
of seven genetic entities.(8) It can be identified in 2-5% 
of childhood, in 25-30% of adult and about 40% of 
older ALL patients. It is incorporated into risk 
stratification as its presence is associated with a very 
unfavorable prognosis(9,10) ,as well as risk- adapted 
therapy as TKI, in combination with chemotherapy or 
alone, is nowadays utilized upfront as first-line therapy 
for Ph+ALL.(11-14) 

Therefore, it is of utmost importance in the 
diagnosis of both CML and ALL to demonstrate the 
presence of Ph chromosome or its transcripts. 
Molecular techniques, by real time qualitative 
polymerase chain reaction (RT-PCR) and cytogenetic 
analysis by conventional karyotype and fluorescence 
in situ hybridization (FISH) to identify BCR-ABL 
oncoproteins and Ph+ translocation respectively, 
represent the methods currently used.(15) These 
techniques, although reliable, are costly, time 
consuming and require specialized staff; criteria which 
are usually confined to specialized regional 
laboratories. A novel method for the detection of 
BCR-ABL fusion proteins using bead-based flow 
cytometric immunoassay has been produced and is 
available for research use only. The method utilizes a 
principle very similar to a classical ELISA test, where 
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the BCR-ABL proteins are immunocaptured on bead 
coupled with anti-BCR capture antibody, subsequently 
detected using a secondary anti-ABL1 detection 
antibody, producing a Sandwich complex comprised 
of both capture bead and detection fluorophore, to be 
read out by flow cytometry. The assay was performed 
on a cell lysate to allow for the detection of the intra-
cellular proteins.(16) 

The rapid-turnaround time, ease and 
specificity of this assay, coupled with the availability 
of flow cytometry in many laboratories and its 
established role as a cornerstone in the diagnosis and 
classification of hematologic malignancies, render this 
method very attractive for evaluation as it can be run 
in parallel to routine immunophenotyping. On the 
basis of the above considerations, we aimed, in the 
present study, at testing the effectiveness of the BCR-
ABL proteins immunobead-based flow cytometric 
assay to rapidly and reliably identify Ph+ ALL cases 
among ALL patients and CML patients among CML-
suspected cases. 
2. Subjects and Methods 

The presence of BCR-ABL protein was 
investigated in 100 freshly obtained peripheral blood 
(PB) or bone marrow (BM) samples. Those consisted 
of 20 healthy controls, 55 patients representing with 
neutrophilia and/or thrombocytosis suspected of 
having CML (age range=35-65 years) and 25 newly 
diagnosed ALL cases (17 adults and 8 children) 
attending Hematology/Oncology Units of Armed 
Forces Hospitals, Eastern Province, KSA over a period 
of 24 months. 

All patients were subjected to thorough 
history taking, complete physical examination and 
radiological investigations (U/S and CT-scanning). 
Peripheral blood and/or bone marrow samples were 
drawn from the 55 patients suspected of CML for 
complete blood count (CBC), peripheral smear and 
BM aspirate microscopic examination, neutrophil 
alkaline phosphatase (NAP) scoring (Sigma, St Louis, 
USA), followed by detection of Ph chromosome by 
conventional G-banding and FISH analysis and the 
flow cytometric immunobead assay for the presence of 
BCR-ABL proteins. 

Diagnosis of the 25 denovo ALL patients was 
established by morphological, cytochemical and 
immunological criteria according to FAB and WHO 
classifications. PB and BM aspirate samples were used 
for CBC, microscopic smears examinations and 
cytochemical staining. Immunophenotypic analysis 
was performed on Coulter Epics-XL flow cytometer 
(Coulter electronics, Hielaeh, FL, USA) by staining 
BM/PB cells with various combinations of fluorescein 
isothiocyanate (FITC), phycoerythrin (PE) and 
phycoerythrin cyanin 5 (PC5) labelled monoclonal 
antibodies against the following antigens: CD2, CD3, 

CD5, CD7, CD10, CD13, CD14, CD19, CD20, CD33, 
CD34, CD45, HLADR and MPO (Coulter electronics, 
Hielaeh, FL,USA).(18) Conventional G-banding and 
FISH analysis were used to detect t(9;22)(q43;q11), 
followed by immunobead assay for BCR-ABL 
proteins.  

It should be noted that care was taken to 
include all the cases proved to be Ph+ by cytogenetic 
analysis in the study.  

Detection of BCR-ABL oncogene or its 
transcript using: 
I. Cytogenetic analysis by: A) conventional G-

banding, which was done by classic techniques and 
interpreted according to International System of 
Human Cytogenetic Nomenclature (ISCN19) using 
chromoscan, applied imaging system (CytoVision). 
B) FISH analysis, using fluorophore-labeled single 
stranded DNA sequence probe homologous to 
t(9;22)(q34;q11) (TelVysion).(17) 

II. Flow cytometric immunobead assay (CBA): was 
done utilizing the BCR-ABL protein kit (BD-
Biosciences) which qualitatively identifies the 
presence of BCR-ABL fusion proteins in the cell 
lysate of examined sample. By lysis of leukemic 
cells , the oncogene proteins are released and are 
recognized by anti- BCR antibody coupled to a 
bead and a PE-labeled anti-ABL antibody, to be 
detected as the bead population mean fluorescence 
intensity (MFI) using a Coulter Epics-XL flow 
cytometer. 
The manufacturer’s instructions were followed:  

1) Preparation of mononuclear cells concentrate 
(MNCs) using ficole-hypaque (in cases of 
suspected CML) or whole blood/marrow 
specimen lysate using lysing solution (in cases of 
ALL) containing at least 25x10⁶ cell/mL. 

2) Performing of cell pretreatment: 250 µL of 
pretreatment buffer (obtained by dilution of1X 
Stock pretreatment A and Stock pretreatment B) 
were added to each sample, incubated on ice for 
10 minutes and washed once using phosphate 
buffer saline (PBS). 

3) Lysing the leucocytes (to release the intra-
cellular BCR-ABL protein): 100µL of lysing 
solution (prepared by diluting 50X Stock BD 
lysate treatment reagent in BD pharmagin cell 
lysis buffer) were added to each sample, 
incubated for 15 minutes and centrifuged 
at20,000g for 10 minutes at 4°C. The supernatant 
(cell lysate) was not discarded. 

4) Performing the bead immunoassay: 50µL of cell 
lysate were combined with 50µL of capture 
beads (ant- BCR antibody coupled) and 50µL of 
detector reagent (PE-labeled anti-ABL antibody), 
incubated for 2 hours in the dark at room 
temperature with shaking sufficient to maintain 
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constant agitation. Washing was performed with 
CBA wash buffer and samples were resuspended 
in 300µL of the wash buffer. 

5) Acquiring the data: on Coulter Epics XL flow 
cytometer after performing the cytometer set up 
according to the manufacturer’s guide lines. The 
average MFI from normal healthy subjects was 
calculated, and a sample was considered positive 
for the presence of BCR-ABL fusion protein if its 
MFI was >2SD of PE-MFI of normal peripheral 
leucocytes. 

3. Results 
The results of the present study are presented 

in Tables 1-2 and figure 1.  
This study was conducted on 100 subjects 

divided as follows: 20 healthy controls, 55 patients 
suspected of having CML and 25 denovo ALL cases. 

The 55 patients suspicious of CML were 34 
males and 31 females (M: F ratio=1.6:1) with age 
ranging from 35-65 years. Their clinical data are 
shown in (Table1). Complete clinical, radiological and 
laboratory investigations proved them to be 20 non-
CML and 35 CML patients. According to clinical and 
laboratory criteria, the CML patients were further 
subdivided into 31(88.6%) chronic phase (CP) and 4 
(11.4%) accelerated phase (AP) cases. The presence of 
AP cases accounts for the high upper level of blast 
count ranges noted in the PB and BM of CML cases. 
All 35 CML cases were Ph+ by conventional 
karyotyping and FISH analysis. 

Regarding the 25 denovo ALL patients, they 
were 17 adults and 8 children with age ranging from2-
52 years and M: F ratio of 1.5:1. In the samples 
collected from these patients, the leucocyte count 
(TLC) ranged from 18.2-60.8 x10⁹/L with leukemic 
blast cells constituting 19-88% in the PB (absolute 
blast count=6.7-48.9 x10⁹/L) and 45-95% in the BM 
(Table 1). Immunophenotypically, only one patient 
was T-ALL and the remaining 24 were B-ALL, which 
were further subdivided into 13 common ALL 
(cALL), 5 pre-B ALL and 6 pro-B ALL. By 

cytogenetic analysis (G-banding and FISH analysis) 
15 cases were Ph+ (14 adults and 1 child). Of note, 2 
of the adult B-ALL cases were proved to be originally 
CML cases in blast crisis (BC). 

As previously mentioned, care was taken to 
recruit all CML and ALL cases established to be Ph+ 
in this study. 

The 20 healthy control subjects were 
cytogenetically examined for Ph+ chromosome by G-
banding and FISH analysis and were proved negative 
(Table 2). The binding of the peripheral leucocytes of 
those 20 healthy subjects to the immunocapture beads 
was used to determine the analytical detection limit of 
the presence of BCR-ABL oncoproteins by flow 
cytometric immunobead assay (CBA). The MFI value 
from the normal cellular samples was 12.2±3.4, giving 
a cut-off value between positive and negative set at 
24.3±2.2, as calculated by mean±2SD (Figure 1A). 

When the 55 patients suspected of CML were 
tested by CBA for BCR-ABL fusion proteins, the 
results were 100% concordant with those of 
cytogenetic analysis, being negative in the 20 non-
CML cases and positive in all 35 CML cases (Table 
2). The CML cases expressed varying MFI, 21 with 
low MFI and 14 with high MFI,  the highest being 
noted in the accelerated phase (AP) cases and the 
newly diagnosed patients (Figure 1B and 1C). 

Similarly, fully concordant cytogenetic 
analysis and CBA results were observed in the 25 ALL 
cases included in the study (Table 2). 15 of the 25 
(60%) studied cases proved to express Ph+ by G-
banding and FISH, as well as being positive for BCR-
ABL fusion protein by CBA, all with high MFI, 
including the B-ALL blast crisis of CML (Figure 1D). 
The CBA positive cases were 14/17 (82.3%) adults, 
and only 1/8 (12.5%) childhood cases. Regarding 
immunophenotypic distribution, 10/13 (77%) cALL, 
2/5 (40%) pre-B ALL and 3/6 (50%) pro-B ALL 
expressed the BCR oncoprotein, while the single T-
ALL case studied was negative for it (Table 2). 

 
Table (1): Clinical and laboratory data of CML-suspected cases and ALL patient 

 Non-CML (n=20) CML (n=35)* ALL (n=25) 
Age (years) 35-58 38-65 2-52 
Sex (M: F) 14:8 (1.5:1) 22:13 (1.7:1) 15:10 (1.5:1) 
TLC (x10⁹/L) 30.1-63.0 35.2-230.4 18.2-60.8 
Hb (g/dL) 9.8-14.9 8.4-12.6 8.5-12.1 
Platelets (x10⁹/L) 263-845 108-634 18-201 
%Blasts in PB 0 1-18** 19-88 
%Blasts in BM 0-1 5-21*** 45-95 
Absolute blast count (x10⁹/L)   6.7-48.9 
NAP score 11-201 0-56 - 
IPT: B-ALL 
        T-ALL 

 2 (BC) 24 
1 

Ph+ FISH 0 35 15 
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*: CML cases were 31 CP (chronic phase); 4 AP (accelerated phase) which account for the high blast count in PB 
(**) and BM (***). 
Table (2): Results of flow cytometric immunobead assay (CBA) compared to Ph+ by FISH analysis in all 
studied samples          
 Ph chromosome (FISH) BCR-ABL (CBA) 

Negative Positive Negative Positive 
Low MFI High MFI 

Healthy controls(n=20) 20 0 20 0 0 
Non-CML (n=20) 20 0 20 0 0 

CML (n=35) CP (n=31) 0 31 0 21 10 
AP (n=4) 0 4 0 0 4 

ALL (n=25) 

cALL (n=13) 3 10 3 0 10 
Pre-B ALL (n=5) 3 2 3 0 2 
Pro-B ALL (n=6) 3 3 3 0 3 
T-ALL (n=1) 1 0 1 0 0 

 
A.                                                              B. 

             
 
 
C.                                                                 D. 

       
 

Figure (1): Representative data of BCR-ABL protein flow cytometric immunobead assay in healthy controls 
(1A); low MFI CML case (1B); high MFI CML case (1C) and B-ALL case (1D) 
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4. Discussion 

Philadelphia (Ph) chromosome or 
t(9;22)(q34;q11) results in the BCR-ABL fusion gene, 
which encodes cytoplasmic proteins with constitutive 
tyrosine kinase activity. It is present in 95% of patients 
with CML and in a high risk subset of patients with 
ALL (2-5% of childhood ALL and 25-30% of adult 
ALL).(18,19)  The BCR-ABL fusion protein has been 
successfully targeted for therapy by tyrosine kinase 
inhibitor (TKI), imatinib mesylate, which selectively 
induces growth inhibition  and apoptosis of BCR-ABL 
positive cells.(20) Consequently, the detection of BCR-
ABL Aberration is of utmost importance for the 
diagnosis, classification and treatment of leukemia 
patients. 

Conventional approaches to BCR-ABL 
detection are limited to karyotyping and FISH analysis 
or RT-PCR techniques, all of which are time 
consuming and require specialized facilities. 

A novel simple flow cytometric immunobead 
assay for the detection of BCR-ABL fusion proteins in 
cell lysates has been developed, which utilizes a bead 
bound anti-BCR catching antibody and a fluorophore 
conjugated anti-ABL detection antibody.(16) We aimed 
at evaluating this technique in detection of BCR-ABL 
protein in ALL patients and its differentiating power 
among CML suspected cases by comparing its results 
with those of conventional karyotyping and FISH 
analysis. 

As far as CML is concerned, Ph+ is a 
hallmark of the disease, and its definitive diagnosis 
requires t(9;22)(q34;q11) demonstration. In the present 
study, 55 patients suffering from neutrophilia and/or 
thrombocytosis suspected of having CML were 
investigated. 35/55 of those patients were 
cytogenetically proved to be Ph+, and expressed BCR-
ABL proteins positivity by flow cytometric 
immunobead assay (CBA), displaying 100% 
concordant results between the two techniques (35/35 
cases). Our data are similar to those obtained by 
Weerkamp et al. (16), who demonstrated the positivity 
of BCR-ABL proteins in 19/19 CML cases studied by 
CBA and RT-PCR, and those of Lucas et al. (21), who 
studied 110 suspected CML cases and 70/110 were 
positive for BCR-ABL proteins by CBA and RT-PCR 
(70/70 cases, 100% concordance). 

Pandey et al.(22), were able to detect BCR-
ABL by CBA in 65 CML patients out of 75 cases 
proved Ph+ by FISH analysis, (65/75) with 88% 
concordance value. This difference in resullts could be 
due to the fact that in cell samples containing high 
frequencies of mature myeloid cells, protein instability 
problems may be encountered as a result of protease 
activity.(21) In an attempt to reduce this proteolytic 

activity present within mature neutrophils which could 
influence the CBA assay sensitivity, we chose to use 
MNCs of CML patients rather than lysate. Another 
step to decrease this interference could be the addition 
of protease inhibitors at several steps of the assay.(16) 

We noticed a difference in the levels of MFI 
of BCR-ABL protein detected by CBA in the CML 
patients included in our study; 14 expressed high MFI 
while 21 expressed lower MFI. This variability in the 
degree of BCR-ABL expression is also present in 
previous studies.(16,21) Of interest, this high positivity 
was noted in all 4 AP cases and newly diagnosed CML 
patients, which could be attributed to the fact that the 
transcript and protein levels of BCR-ABL are elevated 
in primitive CML progenitors relative to more mature 
cells.(23) Furthermore, it has previously been shown 
that the degree of decrease in BCR-ABL transcript 
level within the first 3 months of TKI treatment can 
predict subsequent clinical outcome.(24) Therefore, this 
observation regarding the BCR-ABL MFI variability 
needs further evaluation, as it might pave the way to 
the use of a feasible, rapid and readily available test 
for monitoring disease course, response to therapy and 
prediction of clinical outcome. 

Fifteen (14 adults and 1 child) of the 25 ALL 
studied cases proved positive for BCR-ABL by both 
cytogenetic analysis and CBA, with 100% 
concordance. Similar results were described by 
Weerkamp et al.(16) However, Raponi et al. (25) 
demonstrated lower sensitivity of the CBA, as they 
were unable to detect the fusion protein (proved 
positive by RT-PCR) in 2 steroid treated patients due 
to the very low leukemic cell count (blast cells 
constituting 2-2.3% of total cell count). Practically, 
this should not be a hindrance to the denovo diagnosis 
and classification of ALL, as virtually, no ALL 
patients at diagnosis has very low number of marrow 
or blood leukemic cells. 

Therefore, in the study at hand, we have 
documented an absolute correlation between the 
expression of BCR-ABL protein using CBA and Ph 
chromosome detection by cytogenetic analysis. CBA 
successfully differentiated CML patients from cases 
with neutrophilia and/or thrombocytosis suspected of 
having CML. Since most patients with neutrophilia 
and/or thrombocytosis do not have CML, a rapid and 
simple screening test for BCR-ABL protein could be 
clinically useful. In ALL cases, CBA was able to 
identify the higher risk group of Ph+ ALL patients. 
The assay was reliable, applicable, relatively rapid, 
being successfully completed within 4 hours. It could 
easily be run in parallel to routine 
immunophenotyping.The availability of such a method 
capable of detecting the presence of BCR-ABL protein 
has important implications as it can document the 
effective transduction of the molecular transcript. 
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Furthermore, the BCR-ABL antibody was developed 
against a non homologous region of ~80 amino acids, 
encoded by exon-1 in order to detect all known BCR-
variants (p190, p210 and p230) irrespective of the 
breakpoint in BCR-gene.(16) 

The development of specifically targeted TKI 
against BCR-ABL kinase has had profound impact on 
the management of diseases harboring this genetic 
aberration. Indeed, TKIs have modified the natural 
history of CML.(6,7) Moreover, recent studies were able 
to induce hematologic remission with oral TKI, no 
chemotherapy and partly at home in ALL patients with 
Ph+.(11-14) This therapeutic approach to CML and Ph+ 
ALL patients requires the accurate and rapid 
identification of BCR-ABL fusion proteins in order to 
allow timely implementation of a targeted therapeutic 
strategy. Criteria currently unmet in many places, as 
the already utilized molecular techniques are 
expensive and require specialized staff. Furthermore, 
FISH largely depends on the availability of intact and 
informative interphase nucleii, and RT-PCR is 
hindered by the inherent variability in amplification 
and standardization of quantitation.(26) On the other 
hand, flow cytometry has long been established as a 
cornerstone in the diagnosis and classification of 
hematologic malignancies. Therefore, the possibility 
of utilizing such a rapid, simple, reliable and readily 
available technique opens the way to offering much 
required approach for diagnostic and therapeutic 
causes.(27) 

In conclusion, the flow cytometric 
immunobead assay is a fast, easy and reliable 
technique for the specific detection of BCR-ABL 
protein in leukemic cells, with highly concordant 
results with currently used molecular methods. It can 
be used as a rapid and simple screening test for CML 
suspected cases, which could economize time and cost, 
as most patients will be negative and will not require 
further detailed investigation. In acute leukemia, it 
could contribute to its faster classification. Therefore, 
CBA could allow, in both diseases, CML and Ph+ 
ALL, for earlier diagnosis, prompt clinical and 
therapeutic management. It awaits further evaluation 
regarding its possible role in monitoring of clinical 
outcome and minimum residual disease. 
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Abstract: The purpose of this investigation was to examine the demographic variables of length of teaching 
experience and age, affects self esteem, job satisfaction and organizational commitment of faculty members of 
educational colleges in Mysore (India). In addition, the study aimed to find out the relationship between the three 
variables i.e. self esteem, job satisfaction and organizational commitment of faculty members of educational 
colleges in Mysore. This research has been designed with a descriptive model. The study was carried out on all the 
faculty members who are working in educational colleges, affiliated to the University of Mysore in Mysore. The 
sample for the present study was drawn using stratified random sampling technique. About 165 survey 
questionnaires were distributed in 2012.Multiple follow ups yielded 134 statistically usable questionnaires. For 
collecting data, three standard measures of Rosenberg self esteem scale (1965), a job satisfaction scale developed by 
Singh and Sharma (1999) and organizational commitment questionnaire (OCQ) developed by Mowday, Steers, and 
Porter (1979) were used to confirming the research hypotheses; and for analyzing the obtained data, the statistical 
methods of one way ANOVA, Pearson's Correlation Coefficient and DMRT (Duncan’s Multiple Range Test). The 
findings of the study indicated a significant difference between length of teaching experience and age of faculty 
members with reference to their self esteem. But with regard to job satisfaction and organizational commitment 
there was no significant differences. Test statistics revealed that teacher’s self esteem, job satisfaction and 
organizational commitment were mutually related. Based on the results of this study, self esteem was found to be 
negatively related to job satisfaction and organizational commitment. These findings are important since previous 
research has not tested these variables together. 
[Cherabin M, Praveena K.B, Mohammad Azimi H, Qadimi A, Shahani Shalmani R. Self Esteem, Job Satisfaction 
and Organizational Commitment of Faculty Members of Secondary Level Teacher Training Programme in 
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1. Introduction 

Universities are the most important centers of 
research and educational activities in every country 
and faculty members at Universities are among the 
most significant players in the educational system and 
the most principled elements of development in all 
countries. Also, training expert human resources is 
achievable through reinforcement of academic 
education. Therefore, we must try to identify different 
motivating and stimulating factors and also variants 
that form these factors and their effects, and study and 
analyze them.  
 This research studies the self esteem, job 
satisfaction and organizational commitment among 
faculty members of secondary level teacher training 
program in Mysore. 
 One of the elements that are considered for the 
survival of organizations by managers or 

organizational heads is Human Resource. In a general 
view, success in any organization depends on efforts 
and job satisfaction of organization at staff. The 20th 
century has been called the century of anxiety and 
psychological disorders and one of the duties of 
managers; is considering their staff/employees' mental 
health. Managers should always consider self-esteem 
and job satisfaction as two important elements in the 
mental hygiene of the staff.  
 The relationship between job satisfaction and 
self-esteem and job satisfaction and organizational 
commitment has been pondered over for decades by 
many different professionals. These groups of 
professionals include Psychologists, Sociologists, 
academic professors, and people from the business 
community. Organizational commitment and job 
satisfaction are widely studied factors in management 
literature which are the precursors of employee’s 
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performance. These factors are even more important 
to study in academic institutions, especially 
universities and colleges which are the sources of 
human resources and solely responsible for educating 
the intellect of nations. Teacher is the central element 
in educational systems holding various important 
responsibilities. The overall performance of 
universities depends upon the teachers and ultimately 
their level of commitment and job satisfaction. Thus 
understanding their behavior and attitudes needs more 
attention in organizations (Tsui & Cheng, 1999).  
 Faculty members are the main structure of every 
university. Colleges and Universities need 
experienced teachers as one of the principles for 
education in order to the raise of scientific level of 
students. Job dissatisfaction and low self esteem 
among faculty members could threaten their physical 
and mental health and life quality and could prevent 
achieving individual and social development. Faculty 
member’s self esteem, job satisfaction and 
organizational commitment in higher education have 
been given little attention by researchers. The study 
presented here aims to be an incentive to the 
development of more studies in this thematic area. 
2. Literature Review 
2.1 Self Esteem 

Self-esteem has long been considered an 
essential component of good mental health and has 
drawn many researchers’ attention in recent years. In 
the field of psychology, a positive attitude toward the 
self has been accepted historically as a marker of 
healthy psychological functioning (Neff, 2003). 
Self-esteem is composed of person’s self assessment 
and a combination of his/her self- concept of 
characteristics and abilities (Flouri, 2006; Osborn, 
1997; Pope & McHale, 1988).The concept of 
self-esteem is one that is difficult to clearly define. To 
some it is confidence in our ability to think; 
confidence in our ability to cope with basic challenges 
of life; confidence in our right to be successful and 
happy; feelings of being worthy, deserving, entitled to 
assert our needs and wants, achieve our values, and 
enjoy the benefits of our efforts (Hooks, 2003). 
Self-esteem is generally defined as “a personal 
judgment of worthiness that is expressed in the 
attitudes the individual holds towards himself” 
(Coopersmith, 1967). 

In basic terms, self-esteem is an internal 
belief system that an individual possesses about one’s 
self. The concept of self-esteem has been researched 
by several social scientists. Self-esteem means truly 
loving and valuing oneself and is a personal 
assessment of worthiness. People with high 
self-esteem appear poised and confident and are less 
influenced by others. This is different from being 
self-centered, conceited, or obnoxious. Building 

self-esteem is an ongoing process. It reaffirms that you 
have accepted yourself as you are, but continue to 
work on capitalizing on your strengths (Robins, 
Gosling, & Trzesniewski, 2002). 

An individual with high self-esteem feels 
good about him/her and can face the challenges of life 
more effectively. High self-esteem provides the basis 
for success and coping with daily life in a rapidly 
changing environment. Self-esteem affects the way we 
relate to ourselves, to others, and to life in general. It 
affects the way we learn, work, and build relationships. 
Our personal success or failure lies in our self-esteem. 
If we believe we can, we do. If we believe we can’t, 
we don’t even try. If you have high self-esteem, you 
are willing to try new things, develop closer 
relationships, maintain self-confidence, and remain 
flexible (Potter, Gosling, & Trezesniewski, 2001). 
Orth, Meier, and Robins (2009) show that individuals 
with low self-esteem are prone to depression because 
they lack sufficient coping resources, whereas those 
with high self-esteem are able to cope effectively and 
consequently avoid spiraling downward into 
depression. 

Self-esteem is often divided into “global” 
self-esteem and “specific” self-esteem; global 
self-esteem refers to the degree to which people like 
themselves as a whole, while specific self-esteem 
refers to the degree to which people like a specific part 
of themselves (Sanford & Donovan, 1984).College 
effectiveness is largely determined by the teachers in a 
particular college. Even in this era of technological 
progress, computers, televisions and videos have not 
replaced the teacher. Teachers who have a high level 
of self-esteem manifest themselves in the classroom as 
confident, relaxed and have a respectful attitude 
towards students. Teachers who have a high level of 
self-esteem are more likely to be flexible and 
exploratory in their approach to teaching. 
2.2 Job Satisfaction 

Job satisfaction does not have only one 
description. It has been defined in several ways by 
many authors and researchers. According to Spector 
(1986) job satisfaction is an attitude that illustrates the 
quality of people's feelings in connection with their 
job, generally or in connection with its different 
aspects. Weiss (2002) defined job satisfaction as the 
emotional reactions concerning the duties of 
employees. According to Ivancevich and Matteson 
(2005), job satisfaction stems from various aspect of 
the job such as pay, promotion opportunities, 
supervisors, and co-workers. Other dimensions such 
as policies and procedures, work group affiliation, 
working conditions and fringe benefits were found to 
be part of the five core dimension.  

Lester (1982) defined teacher job satisfaction 
as the extent to which a teacher perceives and values 
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various factors such as evaluation, collegiality, 
responsibility and recognition. Teacher job satisfaction 
refers to a teacher’s affective relation to his or her 
teaching role and is a function of the perceived 
relationship between what one wants from teaching 
and what one perceives it is offering to a teacher 
(Zembylas & Papanastasiou, 2004). 

Woods and Weasmer (2002) suggested that 
when teachers are satisfied, the rate of attrition is 
reduced, collegiality is enhanced, and job performance 
improves. When teachers perceive a lack of support 
for their work, they are not motivated to do their best 
in the classroom, and that when teachers are not 
satisfied with their working conditions; they are more 
likely to change schools or to leave the profession 
together. Some other variables have significant 
interactions with teacher’s job satisfaction, namely; 
gender, age, experience and position. 
2.3 Organizational Commitment 

There is a relationship between the 
perceptions and behavior of individuals. Individuals 
are influenced by their qualities, by the features of the 
people, the events which are perceived and by the 
atmosphere by which the processes are realized.  

The study of commitment to the organization 
is important, because organizational commitment can 
influence employee’s creativity, innovativeness, 
adaptation, and reduces withdrawal behaviors, such as 
delay and turnover (Clugston, 2000; Riketta, 
2002).Organizations can achieve a competitive 
advantage through committed employees. 
Communication plays an influential role in the degree 
to which an employee is committed to organizational 
goals and values. Research indicates that employees 
who accurately receive information from their 
supervisors about their work environment, are better 
informed, feel an integral part of the organization, 
therefore the higher their commitment to the 
organization (Sias, 2005). 

For enhancing quality of education, 
organizational commitment provides a suitable 
background and is a vital factor in educational 
environments. Organizational commitment has been a 
difficult multidimensional phenomenon to define 
(Meyer & Herscovitch, 2001) and it relates to 
constructs of productivity, organizational performance 
and service quality (Oshagbemi, 2000). Organizational 
commitment is a strong desire to maintain 
membership in the organization (Hackett & Lapierre, 
2001; Mowday, Porter, & Steers, 1982).Organizational 
commitment is a psychological stabilizing or obliging 
force that binds an individual to courses of action 
relevant to the target of the organization (Bentein, 
Vandenberghe, & Florence, 2005; Meyer & 
Herscovitch, 2001) and it is a form of loyalty to the 
organization (Lambert, 2004).  

One of the key factors that affect 
organizational commitment is human resources 
management practices. Herrbach (2009) states that 
training opportunities, assignment to new roles and 
provision of flexible working conditions are 
associated with organizational commitment and more 
specifically, these practices are strongly associated 
with the willingness to remain in the organization. 
3. Research Methodology 
3.1 Purpose of the study 

The purpose of this investigation is to 
examine how certain demographic variables of length 
of teaching experience and age, affect self esteem, job 
satisfaction and organizational commitment of faculty 
members of educational colleges in Mysore. In 
addition, the study aimed to find out the relationship 
between self esteem, job satisfaction and 
organizational commitment of faculty members of 
educational colleges in Mysore. 
3.2 Hypotheses 
For the purpose of the study, the following research 
hypotheses were directed: 
1. There is significant difference between the 

following categories of teachers with reference to 
their self esteem (A) Teachers of different length 
of teaching experience (B) Teachers of different 
age groups. 

2. There is significant difference between the 
following categories of teachers with reference to 
their job satisfaction (A) Teachers of different 
length of teaching experience (B) Teachers of 
different age groups. 

3. There is significant difference between the 
following categories of teachers with reference to 
their organizational commitment (A) Teachers of 
different length of teaching experience (B) 
Teachers of different age groups. 

4. There is significant relationship among job 
satisfaction, self esteem and organizational 
commitment of teachers. 

3.3 Sample and sampling design  
       Statistical range of population for this 
research consists of all 343 faculty members from 36 
colleges of education, affiliated to the University of 
Mysore, Mysore.  

In this research, Stratified Random Sampling 
Method was used. Sample size was calculated 
according to the table provided by Morgan and Corgis. 
Regarding the statistical range which is 343 number of 
sample is 186. Among 186 faculty members 73 were 
male and 61 were female teachers. 
3.4 Measures used 
In this research the following three tools were used: 
3.4.1 Self Esteem Scale 

Rosenberg Self-Esteem Scale (RSES) was 
used to measure self-esteem. The RSES is a 10-item 



Life Science Journal 2012;9(4)                             http://www.lifesciencesite.com 

http://www.sciencepub.net/report                                            reportopinion@gmail.com 207

self report measure of self-esteem based upon 
satisfaction of one’s self and life. The instrument 
consists of five positive items and five negative items 
and need to be scored accordingly by reversing the 
value of either the positive or negative item responses. 
Typically, each item is answered on a four point Likert 
scale ranging from "strongly disagree" to "strongly 
agree”. In this study the Cronbach’s alpha was found 
to be 0.81. 
3.4.2 Job Satisfaction Scale 
  This scale developed by Singh and Sharma (1999) 
has been used for measuring job satisfaction. The 
scale incorporating 30 items of both, intrinsic and 
extrinsic of the job. (1) Job intrinsic statements 
(factors lying in the job itself.i.e.job concrete and job 
abstract factors) (2) job Extrinsic statements (factors 
lying outside the job i.e. Psycho-social, Economic and 
Community/ National growth). The scale has both 
positive and negative statements. The positive 
statements carry a weightage of 4, 3, 2, 1, and 0 and 
the negative one a weightage of 0,1, 2, 3 and 4.The 
total score gives a quick measure of 
satisfaction/dissatisfaction of a worker towards his/her 
job. In this study the Cronbach’s alpha was found to 
be 0.84. 
3.4.3 Questionnaire of Organizational Commitment  

In this research organizational commitment 
was measured using the organizational commitment 
questionnaire, developed by Mowday, Steers, and 
Porter (1979).According to Mowday, Steers, and 
Porter (1979), the OCQ provides a fairly consistent 
indicator of employee commitment levels for most 

working populations. It is the most frequently used 
instrument for the measurement of organizational 
commitment. Responses to the 15-item OCQ are 
measured on a 7-point Likert-like scale which ranged 
between 1="strongly disagree" and 7="strongly agree". 
In this study the Cronbach’s alpha was found to be 
0.86. 
3.5 Procedure 

The researcher selected the required number 
of education colleges as per the sample, to collect the 
necessary data. The researcher visited and 
administered the questionnaires personally to faculty 
members. Further classifications were given for the 
question and doubts raised by them. The responses of 
the faculty members on all the three tools were scored 
as specified in the tools.  
3.6 Data Analysis 

The data was analyzed with the help of 
computer software SPSS (Statistical Package for 
Social Sciences). The data analysis here presented in 
different tables. In analysis of data one way ANOVA, 
Pearson's Correlation Coefficient and DMRT 
(Duncan’s Multiple Range Test) were used.  
4. Results 

The following results have been observed 
regarding each hypothesis of the study: 
Hypothesis 1: There is significant difference between 
the following categories of teachers with reference to 
their self esteem 
H1a: Teachers of different length of teaching 
experience 

 
Table 4.1 Mean scores and standard deviation with respect to self esteem of teachers with different length of 

teaching experience 
Experience in years N Mean S.D F Valve P Value 

      1-10 years  51 21.16 2.61 

2.830 .041 (S) 
11-20 years  58 21.10 3.01 
21-30 years  18 23.17 2.50 
above 30 years  7 21.86 2.54 
Total 134 21.44 2.84 

       Note:  S-Significant at 0.05 level. 
 
 One way ANOVA revealed a significant difference in the mean self esteem scores of teachers with different 
lengths of teaching experience. F value of 2.830 was found to be significant at .041 level. The mean values obtained 
for teachers with 1-10, 11-20, 21-30 and above 30 years are 21.16, 21.10, 23.17 and 21.86 respectively. Further, 
DMRT (Duncan’s Multiple Range Test) indicated that teachers with experience of 21-30 years had maximum self 
esteem than teachers with experience of 1-10, 11-20 and above 30 years. In this context, the hypothesis that there is 
significant difference between teachers of different length of teaching experience with reference to their self esteem 
is accepted. 
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Figure 4.1 Mean scores with respect to self esteem of teachers with different length of teaching experience 

 
H1b: Teachers of different age groups 
Table 4.2 Mean scores and standard deviation with respect to self esteem of teachers of different age groups 

Age group (in years) N Mean S.D F valve P value 

      less than 30 years 19 21.42 2.12 

6.646 .000 
31-44 years  72 20.63 2.93 
45-54 years  34 22.53 2.33 
above 55 years 9 23.89 2.71 
Total 134 21.44 2.84 

             Note:  S-Significant at 0.05 level. 
 
 One way ANOVA revealed a significant difference in the mean self esteem scores of teachers with different age 
groups. F value of 6.646 was found to be significant at .000 level. The mean self esteem scores obtained for teachers 
with <30, 31-44, 45-54 and above 55 years are 21.42, 20.63, 22.53 and 23.89 respectively. Further, DMRT 
(Duncan’s Multiple Range Test) indicated that teachers with above 55 years had maximum self esteem than teachers 
in the age groups of 30, 31-44, and 45-54 years. In this context, the hypothesis that there is significant difference 
between teachers of different age groups with reference to their self esteem is accepted. 
 

 
Figure 4.2 Mean scores with respect to self esteem of teachers of different age group 

 
Hypothesis 2: There is significant difference between the following categories of teachers with reference to their job 
satisfaction 
H2a: Teachers of different length of teaching experience 
 

Table 4.3 Mean scores and standard deviation with respect to job satisfaction of teachers with different length o f 
teaching experience 

Length of teaching experience (in years) N Mean S.D F Valve P Value 

      1-10 years  51 76.20 8.47 

1.450 .231 (NS) 
11-20 years  58 75.28 11.27 
21-30 years  18 79.00 13.60 
above 30 years  7 83.14 14.99 
Total 134 76.54 10.91 

               Note: NS-Not significant at 0.05 level. 
 
 Length of teaching experience of teachers did not have significant influence over their job satisfaction as the 
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ANOVA revealed a non-significant difference among teachers with different length of teaching experience in their 
mean job satisfaction scores (F=1.450; =.231).  The mean job satisfaction scores of teachers with 1-10, 11-20, 
21-30 and above 30 years are 76.20, 75.28. 79.00, and 83.14 respectively, which were statistically same, contributed 
for the non-significant differences. In this context, the hypothesis that there is significant difference between 
teachers of different length of teaching experience with reference to their job satisfaction is rejected. 
H2b: Teachers of different age groups 
 

Table 4.4 Mean scores and standard deviation with respect to job satisfaction of teachers with reference to age 
groups 

         Note: NS-Not significant at 0.05 level. 
 

One-way ANOVA revealed a non-significant difference among teachers belonging to different age groups 
(F=0.219; P=.883).  The mean job satisfaction scores of teachers belonging to <30 years, 31-44, 45-54 and above 
55 years are 76.21, 75.96, 77.65 and 77.67 respectively, which were statistically same, contributed to the 
non-significant difference. In this context, the hypothesis that there is significant difference between teachers of 
different age groups with reference to their job satisfaction is rejected. 
Hypothesis 3: There is significant difference between the following categories of teachers with reference to their 
organizational commitment 
H3a: Teachers of different length of teaching experience 
 
Table 4.5 Mean scores and standard deviation with respect to organizational commitment of teachers with different 

length of teaching experience 
 

Experience (in years) N Mean S.D F Valve P Value 

      1-10 years  51 78.80 16.40 

.416 .742 
11-20 years  58 78.76 13.68 
21-30 years  18 76.89 16.95 
above 30 years  7 84.43 12.82 
Total 134 78.82 15.09 

            Note: NS-Non-significant at 0.05 level. 
 

Length of teaching experience of teachers did not have significant influence over their organizational 
commitment scores as the ANOVA revealed a non-significant difference between teachers with different length of 
teaching experience in their mean job satisfaction scores (F=0.416; =.742). The mean organizational commitment 
scores of teachers with 1-10, 11-20, and 21-30 and above 30 years are 78.80, 78.76, 76.89 and 84.43 respectively, 
which were statistically same, contributed for the non-significant difference.  In this context, the hypothesis that 
there is significant difference between teachers of different length of teaching experience with reference to their 
organizational commitment is rejected. 
H3b: Teachers of different age groups 
 

 
 
 
 

Table 4.6 Mean scores and standard deviation with respect to organizational commitment of teachers with different 
age group 

 
Age groups (in years) N Mean S.D F Sig. 

      less than 30 years 19 76.21 10.53 

.219 .883 (NS) 
31-44 years 72 75.96 8.60 
45-54 years 34 77.65 11.67 
above 55 years 9 77.67 22.39 
Total 134 76.54 10.91 
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Age group (in years) N Mean S.D F valve P value 

      less than 30 years 19 80.16 22.94 

.177 .912 (NS) 
31-44 years old 72 78.58 11.84 
45-54 years old 34 77.91 14.65 
above 55 years 9 81.33 21.33 
Total 134 78.82 15.09 

                   Note: NS-Non-significant at 0.05 level. 
 
 One-way ANOVA revealed a non-significant difference among teachers belonging to different age groups 
(F=0.177; P=.912) in their organizational commitment scores.  The mean job satisfaction scores of teachers 
belonging to <30 years, 31-44, 45-54 and above 55 years are 80.16, 78.58, 77.91 and 81.33 respectively, which were 
statistically same contributed for the non-significant difference. In this context, the hypothesis that there is 
significant difference between teachers of different age groups with reference to their organizational commitment is 
rejected.  
Hypothesis 4: There is significant relationship among job satisfaction, self esteem and organizational commitment of 
teachers  
 
Table 4.7 Correlation coefficients between job satisfaction, self esteem and organizational commitment  

Variable 1 Variable 2 Correlation 
coefficient 

df Significance 

     
Job Satisfaction Self Esteem .083 132 .341 
Job Satisfaction Organizational 

Commitment 
.388 132 **.000 

Self Esteem Organizational 
Commitment 

-.127 132 .143 

     
             Note:  **Correlation is significant at the 0.01 level 
 

When correlation coefficients were calculated for 
teachers, it was found that only job satisfaction was 
significantly and positively correlated with 
organizational commitment (r=.388; P=.000), however, 
self esteem was found to be independent of both job 
satisfaction and organizational commitment.    
5. Discussion 

The purpose of this investigation was to 
examine how certain demographic variables (teachers 
of different length of teaching experience and teachers 
of different age groups) affect self esteem, job 
satisfaction and organizational commitment of faculty 
members of educational colleges in Mysore. In 
addition, the study aimed to find out the relationship 
between self esteem, job satisfaction and 
organizational commitment of faculty members of 
educational colleges in Mysore. 

This study revealed that there is significant 
difference between teachers of different length of 
teaching experience and self esteem. The finding of 
this study is consistent with the findings of (Lee, 
1992). Results of this study also showed that there is 
significant difference between ages of faculty 
members with reference to their self esteem. As age 
increased, self esteem of the teachers increased 
enhanced. This finding is consistent with previous 
studies (Alasker & Olweus, 1992).However; the 

findings of the current study do not support the 
previous researches done by (Erdwins, Mellinger, & 
Tyer, 1981; Trimakas & Nicolay, 1974). 

Test statistics revealed that teachers of 
different length of teaching experience did not 
influence job satisfaction. Bishay (1996) indicates that 
in many professions, increased length of teaching 
experience may lead to boredom and dissatisfaction 
with an occupation. About differences between length 
of teaching experience and job satisfaction, according 
to Cetin (2006) and Mathew (2007), non significant 
difference has been found in job satisfaction based on 
the experience variable. However, the findings of this 
study contradicts the findings of (Bishay, 1996; Blood 
et al., 2002; Crossman & Harris, 2006; Lambert et al., 
2001; Poppleton & Risborough, 1991; Reyes, 2001).  

One-way ANOVA revealed a non-significant 
difference among teachers belonging to different age 
groups (F=0.219; P=.883). The mean job satisfaction 
scores of teachers belonging to 30 years, 31-44, 45-54 
and above 55 years are 76.21, 75.96, 77.65 and 77.67 
respectively, which statistically contributed for the 
non-significant difference. The result of this study 
supports the findings of (Leafy et al., 2005; Steers, 
1977). Contradicting these findings are several of 
researches. Some studies such as (Angle & Perry, 
1981; Ross & Reskin, 1992) revealed that increasing 
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in age have been found to increase job satisfaction. 
One way ANOVA testing revealed that there 

is no significant difference between teachers of 
different length of teaching experience with reference 
to their organizational commitment. About differences 
between work experience and organizational 
commitment, the findings of this study is in agreement 
with the findings of some studies like (Cetin, 2006; 
Singh & Shifflette, 1996; Sharma, 1994) which 
revealed teachers with varied experience were not 
different in their organizational commitment. 
However findings of the study contracts with the 
findings of a study by (Bashir et al., 2011; Kumar & 
Pathaik, 2004; Reyes, 2001) which revealed that there 
are significant difference between organizational 
commitment and length of teaching experiences.  

From the data collected we found that there is 
no significant difference between ages of faculty 
members with reference to their organizational 
commitment. These findings are in agreement with 
previous studies (Cohen, 1992; Demiray, Curabay, & 
Curabay, 2008) who reported that there are no 
significant differences between age and organizational 
commitment. Findings of the study contrasts with the 
findings of (Cramer, 1993; Dunham, Grube, & 
Castaneda, 1994; Harrison & Hubbard, 1998; 
Hellman, 1997; Kacmar, Carlson, & Brymer, 1999; 
Lok & Crawford, 1999; Loscocco, 1990; Mathieu & 
Zajac, 1990; Meyer & Allen, 1997; Mowday et al., 
1982; Sekaran, 2000). 

Test statistics revealed that teachers self 
esteem, job satisfaction and organizational 
commitment were mutually related. The relationship 
between job satisfaction and organizational 
commitment is very crucial now-a-days, because 
people these days do not prefer to stay with the same 
organization for long. Employers normally expect that 
people with higher levels of job satisfaction will have 
higher levels of organizational commitment. The 
reason why satisfaction will lead to the commitment is 
that a higher level of job satisfaction may lead to good 
work life and reduction in stress. Similarly, if 
employees are highly satisfied with their work, 
co-workers, pay, and supervision and derive high level 
of overall job satisfaction with their jobs, they are 
more likely to be committed to the organization than if 
they are not satisfied. The focus on these two key 
concepts cannot be over stated because job satisfaction 
and commitment are primary determinants of 
employee turnover, performance, and productivity 
(Okpara, 2004). Kalleberg and Mastekaasa (2001) 
found that previous research on the relationship 
between job satisfaction and organizational 
commitment has not shown any consistent and easily 
reconcilable findings, the majority of research 
investigating this relationship indicates that there is a 

significant relationship between job satisfaction and 
organizational commitment (Aranya, Lachman, & 
Amernic, 1982;  Boshoff & Mels, 1995; Harrison & 
Hubbard, 1998; Johnston et al., 1990;  Knoop, 1995; 
Kreitner & Kinicki, 1992; Morrison, 1997; Norris & 
Niebuhr, 1984; Ting, 1997).The results of this study 
support the findings of researchers mentioned above.  

Based on the results of this study, self esteem 
was found to be a negatively related with job 
satisfaction and organizational commitment. The 
findings of this study are consistent with the findings 
of (Lerner et al., 2011).Findings of the study contrasts 
with the findings of (Alavi & Askaripur, 2003; Lopez 
& Greenhaus, 1978). Alavi and Askaripur (2003) state 
that a decrease in job satisfaction may be due to a 
decrease in self-esteem, and thus, organizations should 
increase their employees' self-esteem, which, in turn, 
will increase their job satisfaction (Alavi & Askaripur, 
2003). According to this study, one of the best 
methods for increasing self-esteem in personnel is to 
increase their job satisfaction in all its dimensions. 
6. Conclusion 

The purpose of this investigation was to 
examine how the demographic variables of length of 
teaching experience and age, affect self esteem, job 
satisfaction and organizational commitment of faculty 
members of educational colleges in Mysore (India). In 
addition, the study aimed to find out the relationship 
between self esteem, job satisfaction and 
organizational commitment of faculty members of 
educational colleges in Mysore. 

From the above results we can conclude that 
there were significant differences between age and 
length of teaching experience of faculty members with 
reference to their self esteem. 

From the above results we can conclude that 
non significant differences were found between length 
of teaching experience and age of faculty members 
with reference to their job satisfaction. It was also 
found out that there were no significant differences 
between length of teaching experience and age of 
faculty members with reference to their organizational 
commitment. 
7. Educational Implications 
1. Findings can improve organizational performance, 

quality of education and development of human 
resources. 

2. Finding of this study can play an illuminating role 
in opening the eyes of policy as well as decision 
makers on possible disadvantages of their system, 
i.e. regarding facilities, quality, etc., and on how 
they could be minimized. 

3. The findings of the present research could be 
employed as a trigger by heads of Universities and 
colleges to pay more attention to the nature of 
interaction they have with the faculty. 
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4. The findings in the present dissertation could also 
give the faculty a better idea of themselves, etc., 
and they could be encouraged to take measures 
that would diminish their weakness. 

5. Theoretically, the findings will motivate 
theoreticians to pay more attention to variations 
among different countries when introducing 
theories, as well as instruments regarding the 
variables analyzed in this research. 

8. Recommendations 
The following recommendations were made on the 
basis of the results of the study: 
1. The differences between faculties job satisfaction, 

self esteem and organizational commitment in 
urban, suburban and rural colleges should be 
explored. 

2. Since the data of this study were collected from one 
city in Mysore, the generalization of the findings is 
limited. Therefore, it is necessary to expand the 
data sources to include the larger populations, 
specially a national sample, in India. It would be 
interesting to see whether the same variables will 
have an impact on faculty member’s self esteem, 
job satisfaction and organizational commitment of 
other cities and other levels of the educational 
system. 

3. Because there wasn’t more research about faculty 
members self esteem job satisfaction and 
organizational commitment, this research revealed 
that job satisfaction and organizational 
commitment are significantly and positively 
related. So, another research is needed for study 
about relationship between faculty member’s job 
satisfaction, self esteem and organizational 
commitment. 

4. Research as well as scientific cooperation and 
collaboration with different countries, particularly 
those which are labeled as developed, as a means 
of identifying weaknesses in each country, should 
be conducted. 
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Abstract: Background: Administration of the glycoprotein IIb/IIIa inhibitors, including eptifibatide is an effective 
adjunctive treatment strategy during primary percutaneous coronary intervention (PPCI) for ST-segment elevation 
myocardial infarction. Recent data suggest that the intracoronary administration of these drugs during PPCI may 
increase the efficacy of them. Methods: A total of 40 ST-segment elevation myocardial infarction patients 
undergoing PPCI within 12 hours of symptom onset were randomized to either intracoronary or intravenous two 
boluses of eptifibatide (0.180 µg/kg) each 10 minutes. The primary endpoints of the trial were enzymatic infarct 
size, myocardial reperfusion measured as ST-segment resolution (STR), and post-procedural Thrombolysis in 
Myocardial Infarction (TIMI) grade flow of infarct related artery. The secondary endpoints were intra-procedural 
adverse effect (arrhythmia) and no-reflow phenomenon, in-hospital mortality, reinfarction , hemorrhage and post-
procedural global systolic function. Results: Post-procedural TIMI grade 3 flow was achieved in 95% and 90% of 
the intracoronary (IC) and intravenous (IV) groups (P=0.61). The enzymatic infarct size assessed by the area under 
the curve of creatine phosphokinase-mb (CPK-mb) in the first 48 hours after PPCI  (µmol.L-1.h-1)  was similar in the 
IC and IV groups with 7206 (IQR, 5346.75 to 10384.50) versus 7294 (IQR , 10384.50 to 10384.50), P=0.87. 
Complete STR was achieved in 55% and 40% of the IC and IV groups (P=0.27). No deaths, urgent 
revascularizations, reinfarctions, or TIMI major bleeding events were observed among the both groups. Conclusion: 
Although, the IC administration of eptifibatide is safe, but does not add a benefit in comparison to the standard IV 
route. 
[Morteza Safi MD, Mohammad Hasan Namazi MD, Hosein Vakili MD, Habibollah Saadat MD, Ramin Khameneh 
Bagheri MD, Javad Ramezani MD, Mostafa Ahmadi MD, Amin Sahebi MD. The Comparison of Intracoronary 
Versus Intravenous Eptifibatide Administration during Primary Percutaneous Coronary Intervention of 
Acute ST-Segment Elevation Myocardial Infarction. Life Sci J 2012;9(4):215-222]. (ISSN: 1097-8135). 
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Keywords: Primary percutaneous coronary intervention, ST elevation myocardial infarction, Eptifibatide, 
Intracoronary, Intravenous. 
 
Introduction 

Primary percutaneous coronary intervention 
(PCI) is the treatment of choice in the management of 
acute ST-segment elevation myocardial infarction 
(STEMI). It has been constantly observed that, 
despite restoring good epicardial flow with PCI, 
myocardial perfusion at the cellular level remains 
impaired in nearly 50 % of STEMI patients.1 This is 
attributable to embolisation of the coronary thrombus 
into the distal vasculature, producing microvascular 
plugging, vasospasm, interstitial oedema and cellular 
injury. With Doppler guidewire technology, it was 
estimated that an average of 25 embolic events 
occurred during primary PCI for ST-segment 

elevation myocardial infarction. 2,3,4 There is 
consequently less salvage of infarct size, reduced left 
ventricular function and poorer clinical outcomes. 
There have been efforts to identify mechanical and 
pharmacological strategies to improve myocardial 
perfusion after primary PCI. Compared with systemic 
administration of intravenous pharmacotherapies, 
highly localized administration of intracoronary 
pharmacotherapy may be associated with a several-
hundred-fold increase in the local concentration of an 
agent in the epicardial artery and microcirculation. A 
number of pharmacotherapies, including adenosine5,6, 
calcium channel blockers7, vasodilators8,9, 
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antithrombotics10,11, and antiplatelet12-14 agents have 
been used to treat microvascular dysfunction. 

This led to the development of a new class 
of antiplatelet drugs, termed glycoprotein IIb/IIIa 
inhibitors (GPIs), which are the most potent 
inhibitors of platelet aggregation and have been 
repeatedly shown to improve clinical outcomes in 
acute STEMI when administered intravenously 
during primary PCI. 15 

Platelet receptor occupancy studies have 
demonstrated that if there are fewer GPIIb/IIIa 
receptors free and available for cross-linking with 
fibrinogen, then myocardial perfusion is improved. 16 
In recent years, randomized trials have demonstrated 
that glycoprotein inhibitors administered by the 
intracoronary route are safe and effective in reducing 
infarct size and providing better clinical outcomes 
than when given intravenously, without a significant 
increase in major bleeding. 14, 15There were no 
adverse events during its administration. The 

intracoronary strategy was not associated with any 
significant delay in revascularization compared with 
the intravenous route. 14 

The absolute number of GPIIb/IIIa receptors 
available for cross-linking is reduced among patients 
with successful restoration of myocardial perfusion 
and ST-segment resolution in an STEMI population. 
17 Thus, the hypothesized mechanistic basis for 
intracoronary administration of GPIIb/ IIIa inhibitors 
is that high local concentrations of the drug would 
lead to fewer GPIIb/IIIa receptors being available for 
cross-linking with fibrinogen in the coronary 
microcirculation and therefore promote clot 
disaggregation with a minimal increase in systemic 
drug concentrations. This greater blockade of 
GPIIb/IIIa receptors would in turn reduce the 
incidence of microcirculatory thrombosis, improve 
myocardial perfusion, and ultimately improve clinical 
outcomes. 14, 16 
 

 
Table 1. Baseline Characteristics of the 40 Patients Randomized To Intracoronary or Intravenous Administration Of 

Eptifibatide. 

Patients’ baseline characteristics Intracoronary Group (n=20) Intravenous Group (n=20)  P  
Age (year) 53.9±10.6 58.60±7.0 NS 

Male gender, n (%) 17 (34.7) 17 (34.7) NS 

Cardiovascular risk factors, n (%) 
  Hypertension, n (%) 
  Hypercholesterolemia, n (%) 
  Diabetes mellitus, n (%) 
  Family History, n (%) 
  Smoking, n (%) 

 
4 (20) 
5 (25) 
9 (45) 
4 (25) 
11 (55) 

 
5 (25) 
6 (30) 
6 (30) 
2 (10) 
11 (55) 

 
NS 
NS 
NS 
NS 
NS 

Ischemic time( min)   NS 

Angiographic, n (%)  
 No. of diseased vessels 
          1 
          2 
          3   
  Infarct-related artery 
         LAD 
         LCX 
         RCA 
  TIMI flow grade, n (%) 
          0 
          1  
          2 
          3   
  Thrombus present, n (%) 

 
 
8 (40) 
7 (35) 
5 (25) 
 
14 (70) 
1 (5) 
5 (25) 
 
18 (90) 
2 (10) 
0 
0 
18 (90) 

 
 
8 (40) 
5 (25) 
7 (35) 
 
11 (55) 
0 
9 (45) 
 
17 (85) 
2 (10) 
1 (5) 
0 
19 (95) 

 
 
NS 
NS 
NS 
 
NS 
NS 
NS 
 
NS  
NS 
NS 
NS 
NS 

Procedural, n (%) 
   Thrombus aspiration 
   Balloon predilatation 
   Postdilatation 
   DES 

 
15 (75) 
10 (50) 
13 (65) 
12 (60) 

 
13 (65) 
9 (45) 
12 (60) 
14 (70) 

 
NS 
NS 
NS 
NS 

DES: Drug Eluting Stent 
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We hypothesized that intracoronary 
administration of eptifibatide during primary PCI for 
ST-elevation myocardial infarction would be safe and 
would be associated with higher rates of myocardial 
reperfusion and smaller myocardial infarct size. 
 Patients and Methods 
 Study Design and Population 

In the present study, the investigators 
randomized 40 STEMI patients, presenting within 12 
hours of symptom onset, to either intracoronary or 
intravenous two boluses of eptifibatide. STEMI was 
defined as chest pain suggestive of myocardial 
ischemia for at least 30 minutes before hospital 
admission, and an ECG with new ST-segment 
elevation in 2 or more contiguous leads of 0.2 mV or 
more in leads V2 to V3 and/or 0.1 mV or more in 
other leads. The use of this drug was strongly 
encouraged based on the existing guidelines.  

The exclusion criteria were as below: 
1- Patients presenting with STEMI after 12 hours 
from symptoms onset. 
2- Patients presenting with vasospastic angina 
(determined by resolution of ST segment elevation, 
and relief of symptoms after intravenous 
administration of nitroglycerin). 
3 -Patients presenting with non-STEMI. 
4-Contraindications for antiplatelets such as bleeding 
disorder including gastrointestinal bleeding, 
hematuria, or known any bleeding tendency either 
inherited or acquired. 
5- Thrombocytopenia (Platelet count<100.000/cm3). 
6- Recent (<6 months) Stroke. 
7- Intracranial hemorrhage at any time in patient's life 
or any known intracranial malformation. 
8- Cardiogenic shock. 
9- LBBB change in ECG. 
Patients’ baseline characteristics are listed in Table 1. 
Treatment      

 All patients received 325 mg of 
acetylsalicylic acid orally and a 600-mg loading dose 
of clopidogrel 30- 60 minutes before PCI. And a 
maintenance dose of 75 mg/day for 4 weeks to one 
year were administered after PCI.  A bolus and a 
maintenance dose of unfractionated heparin were 
administered and titrated to achieve an activated 
clotting time 250 seconds. 

Two boluses (each 180 µg/kg) of 
eptifibatide were administered in both groups. 
Coronary guiding catheters were used to administer 
intracoronary eptifibatide. When the wire had crossed 
the occlusion, the first dose was administered, and 
after 10 minutes the patient was received the second 
dose. Thrombus aspiration was performed using 
Export catheter, if it was necessary. Stenting was 
performed for all of the patients. Intra-aortic balloon 
pump (IABP) was not used for any patient. 

End Points    
The primary endpoints of the trial were 

enzymatic infarct size, myocardial reperfusion 
measured as ST-segment resolution (STR), and post-
procedural TIMI grade flow the infarct-related artery. 
The secondary endpoints were intra-procedural 
adverse effect (arrhythmia) and no-reflow 
phenomenon, in-hospital mortality, reinfarction and 
hemorrhage (major or minor) using TIMI criteria, and 
post-procedural global left ventricular systolic 
function, using global ejection fraction. 
 ECG Analysis 

For evaluation of the ECG end points, a 12-
lead ECG was acquired at the time of presentation 
and at 90 minutes after primary PCI. STR was 
assessed by comparing the ST-segment elevation in 
the infarct-related area on the ECG after PCI with the 
ECG at presentation.STR indirectly indicates the 
myocardial reperfusion. In our study, STR was 
categorized as complete (≥70%), partial (30% to 
<70%), or absent (<30%).18 
Infarct Size 

The infarct size was measured indirectly by 
the area under the curve of the cardiac creatine 
kinase-mb (CPK-mb) release, derived from 
measurements 0, 6, 24 and 48 hours after PCI. 
Angiographic Analysis 

 "TIMI Grade Flow" is a scoring system 
from 0-3 referring to levels of coronary blood flow 
assessed during percutaneous coronary angioplasty: 

 TIMI 0 flow (no perfusion) refers to the 
absence of any antegrade flow beyond a 
coronary   occlusion. 

 TIMI 1 flow (penetration without perfusion) 
is faint antegrade coronary flow beyond the 
occlusion, with incomplete filling of the 
distal coronary bed. 

 TIMI 2 flow (partial reperfusion) is delayed 
or sluggish antegrade flow with complete 
filling of the distal territory  

  TIMI 3 flow (complete perfusion) is normal 
flow which fills the distal coronary bed 
completely. 19 

A single observer reviewed all angiographic and 
ECG data. 
In-hospital Clinical Course    

In-hospital clinical course was obtained 
from the central personal records database, hospital 
records, and interviews with the patients and/or their 
general practitioners. Mortality was considered 
cardiac unless an unequivocal noncardiac cause of 
death was established. Reinfarction was defined as 
recurrent symptoms suggestive of ischemia with new 
ST-segment elevation and/or elevation of the levels 
of cardiac markers. 20  
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 Major or minor hemorrhage was determined 
using Thrombolysis In Myocardial Infarction (TIMI) 
criteria, including: 
 A) Major criteria: intracranial hemorrhage, or 
clinical bleeding associated with loss of >5 mg% of 
hemoglobin (or hematocrit decrease by > 15 points or 
by 10-15 points with clinical bleeding).  
B) Minor criteria: loss of > 3gm% of hemoglobin (or 
hematocrit decrease by < 10 points) with clinical 
bleeding or loss of > 4 mg% of hemoglobin (or 
hematocrit decrease by 10- 15 points) with no clinical 
bleeding. 
 Clinical bleeding will be defined as: large 
hematoma, gastrointestinal blood loss, retroperitoneal 
bleeding.   

All patients prior to discharge will undergo a 
conventional transthoracic echocardiographic 
examination (TTE), to assess the global left ventricle 
systolic function (LVEF) by 2D eyeballing approach. 
Statistical Analysis 

Due to the lack of normal distribution of 
data and small sample size in each group, quantitative 
data were described by median and inter-quartile 
range and compared by Mann-Whitney U test. 
Categorical data were described by frequencies and 
percentages and analyzed by chi square and Fisher 
exact test. AUC was calculated by trapezoidal rule. 
Significance level was determined at P<0.05. 
Statistical analyses were done by SPSS version 20.  
Results  

Angiographically apparent thrombus was 
noted in 95 (IV group) and 90 percent (IC group) of 
cases. More than 95% of arteries had a closed artery 
(TIMI grade 0/1 flow) before PCI, as noted in table 1. 
No deaths, urgent revascularizations, or reinfarctions 
were observed among the 40 patients of both groups. 
There were no TIMI major bleeding events. One 
TIMI minor bleeding events were noted in whom 
were treated with intracoronary eptifibatide. No 
adverse events including arrhythmias were noted 
during intracoronary eptifibatide administration.  
 Postprocedural TIMI grade 3 flow was achieved in 
95% and 90% of the intracoronary and intravenous 
groups, respectively (P=0.61). (Table 2) 
 

Table 2. Post-procedural TIMI flow grade of 
infarct related artery. 

Post-
procedural 
TIMI flow 

grade 

Intracoronary 
Group (n=20) 

Intravenous 
Group (n=20) 

P 

3, n(%) 19 (95) 18 (90) 0.61 

2, n(%) 1 (5) 2 (10) 0.85 

 
The enzymatic infarct size assessed by the 

area under the curve of CPK-mb in the first 48 
hours after primary PCI  (µmol.L-1.h-1)  was similar 

in the intracoronary and intravenous groups with 
7206 (IQR, 5346.75 to 10384.50) versus 7294 (IQR 
, 3797.25 to 11803.50), P=0.87. Also, the other 
enzymatic criteria were similar in the IC and IV 
groups: peak CPK-MB (U/L) was 277 (IQR, 187.75 
to 498.75) versus 257.5 (IQR, 115 to 420), P=0.48; 
and time to peak CPK-MB (hour) was 6 (IQR, 6 to 
16.5) and 6 (IQR, 6 to 12), P=0.84. (Table 3 and 
figure 1, 2, 3) 

 Median STR was 71% (inter-quartile range 
40 to 72 %) in the intracoronary group versus 63.5% 
(inter-quartile range, 50 to 75%) in the intravenous 
group; (P=0.75). The primary end point of complete 
STR was achieved in 55% of the intracoronary group 
and 40% of the intravenous group (P=0.27). 
Therefore myocardial reperfusion was similar in both 
groups. (Table 4, and figure 4) 

Global LV systolic function which assessed 
by ejection fraction (2D eyeballing approach) in 
transthoracic echocardiographic examination before 
discharge, was 45 % (inter-quartile range35 to 47.25 
%) in the IC group versus 40 % (inter-quartile range, 
38.5 to 45 %) in IV group; (P=0.21). (Table 5) 
 

Table 3. Enzymatic Infarct Size in both groups. 
 Intracoronary 

Group (n=20) 
Intravenous 

Group (n=20) 
P 

Time to peak 
CPK-MB, h 

6 
(6 to 16.5) 

6 
(6 to 12) 

0.84 

Peak CPK-MB, 
U/L 

 

277.0 
(187.75 to 

498.75) 

257.5 
(115 to 420) 

0.48 

AUC48 CPK-
MB, µmol.L-1.h-1 

 

7206 
(5346.75 to 
10384.50) 

7294 
(3797.25 to 
11803.50) 

0.87 

AUC: Area under the Curve 
CPK-mb: Creatine PhosphoKinase-mb 

 
 

Figure 1. Time to peak CPK-mb (hour) 

 
CPK-mb: Creatine Phosphkinase-mb 
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Figure 2. Infarct size according to Area under Curve 

(AUC) of CPK-mb during the first 48 hours after PCI 

 
 

Figure 3. CPK-mb serum level changes the first 48 
hours after PCI. 

 

 
 
 

CPK-mb: Creatine Phosphokinase-mb 
 

Table 4. Distribution of myocardial reperfusion as 
assessed by ST-segment resolution (STR) 

 
Post-PCI  STR 

Intracoronary 
Group (n=20) 

Intravenous 
Group 
(n=20) 

P 

Median 71 (40-72) 63.5 (50-75) 0.75 

Mean ± SD 55.95± 25.7 61.35± 
15.25 

 

Absent (<30% ), 
n (%) 

3 (15) 1 (5)  

Partial (30- <70 %), 
n (%) 

6 (30) 11 (55)  

Complete  (≥70 %), 
n (%) 

11 (55) 8 (40) 0.27 

STR: ST resolution 
 
 
 

 
Figure 4. Distribution ST-segment resolution (STR) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5. Ejection fraction (EF) in both groups before 
discharge (P=0.21) 

 Intracoronary 
Group (n=20) 

Intravenous Group  
(n=20) 

Median EF (%) 45 
(35.0- 47.25) 

40 
(38.5- 45) 

Mean EF (%) 40.80± 9.39 42.00± 5.876 

EF: Ejection Fraction 
 
Discussion 

 Mechanisms underlying impaired 
myocardial perfusion after restoration of epicardial 
blood flow are likely to be multifactorial such as 
oxygen free radicals, cellular and interstitial edema, 
endothelial dysfunction, vasoconstriction, and 
thromboembolism. 21,22 The increased concentration 
of Gp IIb/IIIa inhibitors like Abciximab, Eptifibatide, 
Tirofiban are shown to improve the outcomes of PCI 
safely and efficaciously in terms of reduction in 
infarct size, peri-procedural MI and improved TIMI 
flow. 16 

Depending on the relation of inflow and 
outflow and the size of the ischemic area, the local 
eptifibatid concentration can vary substantially. 
However, even in situations with restitution of 
normal flow and perfusion in the infarct-related 
artery, intracoronary drug bolus administration will 
result in very high local concentrations, which might 
be much higher than the usual intravenous 
application that might more reduces platelet 
aggregation. 23Another potential mechanism of high 
local concentration benefits might be related to the 
anti-inflammatory properties of GP IIb/IIIa inhibitors. 

These considerations are supported by experimental 
data showing a dose-dependent platelet 
disaggregation. Concentrations that produced 
complete platelet disaggregation also induced partial 
displacement of platelet-bound fibrinogen, which 
might play a role in the clinical setting.25 

0 6 24 48  Hour(s) 
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The angiographic and electrocardiographic 
end points are well established for the assessment of 
perfusion at the epicardial and microvascular levels. 
The sensitive ECG assessment at a later measurement 
reflected improved tissue perfusion. 26 

 In our study, the STEMI patients 
undergoing primary PCI, intracoronary 
administration of eptifibatide is not superior to 
intravenous administration, with respect to the 
primary endpoints: improving myocardial reperfusion 
as assessed by STR, the enzymatic infarct size 
measured by the area under the curve of CPK-mb in 
the first 48 hours after primary PCI, and post-
procedural TIMI grade flow of infarct related artery. 
 The other findings of the present investigation were 
associated without significant differences in moderate 
and/or severe bleeding complications, deaths, urgent 
revascularizations, or reinfarctions, and adverse 
events (during intracoronary eptifibatide 
administration) including arrhythmias, between two 
groups.  

 Also we recognized that if balloon 
postdilation was necessary, it could be performed 
safely, with minimal risk of no-reflow phenomenon.  

 Recently the use of intracoronary versus 
intravenous was compared in some trials and studies; 
which had different results. For example, in CICERO 
(The Comparison of Intracoronary Versus 
Intravenous Abciximab Administration during 
Emergency Reperfusion of ST-Segment Elevation 
Myocardial Infarction) Trial, 534 patients of STEMI 
undergoing PPCI with thrombus aspiration within 12 
hours of symptom onset, were randomized to either 
intracoronary or intravenous bolus 
of abciximab (0.25 mg/kg).No difference was noted 
in ST resolution between intracoronary versus 
intravenous groups. 
However, intracoronary administration was ssociated 
with improved myocardial perfusion assessed by 
myocardial blush grade and a smaller enzymatic 
infarct size. 18 
  Similarly, in the Intracoronary Eptifibatide (ICE) 
Trial, the intracoronary bolus administration of 
eptifibatide during PCI in patients with acute 
coronary syndromes resulted in higher local platelet 
glycoprotein IIb/IIIa receptor occupancy, which was 
associated with improved micro-vascular perfusion 
demonstrated by an improved Corrected TIMI Frame 
Count. 27 

The Randomized Leipzig Immediate 
Percutaneous Coronary Intervention Abciximab IV 
Versus IC in ST-Elevation Myocardial Infarction 
Trial showed that intracoronary bolus administration 
of abciximab in primary PCI is superior to standard 
intravenous treatment with respect to infarct 
perfusion (according to ST-segment resolution at 90 

minutes). In this study, each group contained 77 
patients. 28 

In the RELAX-AMI Trial, the angiographic 
perfusion grade after PCI was similar between the 
intravenous abciximab group and previously 
published results, whereas the intracoronary 
abciximab group had nonstatistically significant 
higher perfusion grades. 29 

 A retrospective analysis of angiographic 
and clinical outcomes among 59 patients who 
received intracoronary eptifibatide as part of clinical 
management of primary PCI for STEMI between 
January 2001 and March 2005 showed intracoronary 
eptifibatide can be administered safely during 
primary PCI and is associated with few adverse 
events. 14 

 Intracoronary bolus application of tirofiban 
was not associated with reduction in MACE rates, 
and enzymatic infarct size compared to intravenous 
administration in patients with STEMI who 
underwent primary PCI. At six months the incidence 
of MACE was 6.25% in IV group and 11.1% in IC 
group (p=0.45). Peak creatine phosphokinase (CPK) 
levels between IV and IC groups were also 
statistically non significant (2657±2181 U/L in IV 
group and 2529±1929 U/L in IC group) (p=0.92). 30 

 For the AIDA STEMI trial, 2065 STEMI 
patients undergoing PCI, from July 2008 to April 
2011, were randomized to receive abciximab by an 
IV infusion or directly into the blocked coronary 
artery for 12 hours.  Intracoronary bolus 
administration of abciximab does not add a benefit in 
comparison to the standard IV bolus, with respect to 
the combined primary study endpoint consisting of 
death, reinfarction or new congestive HF within 90 
days. Although previous research suggested 
intracoronary dose during PCI could boost 
concentration of abciximab at the treatment site, limit 
heart tissue destruction and improve blood flow, the 
AIDA STEMI researchers did not find a difference in 
blood flow or infarct size (assessed by AUC CK-
Release, P=0.74), early ST resolution (P=0.37) 
between the two routes.  The IC route might be only 
related to reduce rates of new congestive heart 
failure. 31 

As seen, the results of the comparison 
between intracoronary and intravenous GP IIa/IIIb 
inhibitor administration during primary PCI in 
STEMI patients, diffusely vary in many studies and 
trials. This is, might be, the reason that the AHA and 
the ACC in the updated 2011 guidelines for PCI, 
noted that in pateint undergoing primary PCI with 
abciximab, it may be reasonable to administer  
intracoronary abciximab (class IIb). But it is not 
emphasized for other GP inhibitor drugs. 32  
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 Although in our study, all angiographic, and ECG 
measurements were blinded, interventionalists were 
aware of the group assignment. Thus, a potential 
investigator bias cannot be ruled out entirely. Another 
important problem was the inadequate number of 
patient in each group, which was due to wide range 
of exclusion criteria. 

Confirmation of the results with respect to 
clarification of the long-term effects on infarct size, 
myocardial reperfusion, ventricular size and function 
and, more important, on clinical outcome requires a 
larger trial.  
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In order to examine the effect of spraying plant growth inducers on performance and performance components of 
corn in the double-cross 704 corn, a test in the form of a randomized complete block design under condition of a 
farm with eight replications and six treatments of plant growth inducers, Marmarine, HB_101, auxin, cycocel, 
ethephon and control was performed. Analysis of variance of data showed that characteristics of the number of rows 
of grain, number of grains per row, number of grains per maize, grain weight per maize, weight of 1000 grains, cob 
weight, grain performance and harvest index were significant at the 5% level. The Marmaryn , HB-101 and auxin 
treatment led to increase in the number of rows of grain, number of grains per row, number of grains per maize, 
grain weight per maize, weight of 1000 grains, cob weight, grain performance and harvest index. So that the greatest 
value was related to Marmarine treatment, then HB_101 treatment and eventually auxin treatment. Also, Cycocel 
did not indicate any significant effect on the performance and performance components of corn except for reducing 
the weight of 1000 grains. Ethephon decreased grain number per row, number of grains per maize, weight of 1000 
grains and cob weight, but its impact on the performance was not statistically significant. 
[Ahmad Karimi, Mehdi Tajbakhsh, Reza Amir nia, Ali-Reza Eivazi, Korosh Karimi. Effects of Inducing Plant 
Growth on performance and performance Components of Corn (Zea mays L.). Life Sci J 2012; 9(4):223-229]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 32 
 
Key words: performance components, inducing plant growth substances, and corn. 
 
Introduction 

Corn (zea mays L.) has the maximum 
production among grains, and in terms of area under 
cultivation has the third place after wheat and rice 
(Tajbakhsh, 1375). Corn is one of the cheapest and 
purest sources of organic material for industrial use. 
In starch factories, animal feed, sugar syrup and oil 
are extracted from the corn starch. Today, more than 
500 types of product of the second degree are 
obtained from corn (Noormohammadi et al, 1380). 
Performance in the corn is about grain production per 
unit area and grain weight, from which grain weight 
is more stable, and large difference in performance is 
usually a result of change in number of grains. On the 
other hand, Ten percent of the total dry substance of 
the grain is provided by remobilization of stored 
substance in the vegetative organs, although this 
value is low, but regardless of daily fluctuations in 
photosynthesis, this photosynthetic substance is really 
essential in keep the grain dry substance constant 
during the stage of filling of the grain (Duncan et al, 
1965). Also, the cereal grain only includes some parts 
of the produced biomass. High performance in a 
variety of new products is in relation to their 
biological function, provided that the biomass of 
produced organs, and their distribution is for grain 
production, which in turn is depended on the high 

development of photosynthetic apparatus and roots in 
the vegetative phase and rapid increase in dry matter 
production in reproductive phase (Kuchaki & 
Banayan, 1373), and the absorption rate of nutrients 
in maize is reduced after flowering (Fathi and 
Ismailpoor, 1379). Experimental results show that the 
mobility of stem reserves, which includes the surplus 
products of photosynthesis before the grain filling 
stage, has contributed largely to the grain 
performance. This is very important particularly in 
the occurrence of tensions such as dryness and high 
temperatures in the stage of grain filling (Austin at el, 
1980 at el, 1976 and Gallagher).  

Due to what mentioned above, using 
inducing produce plant growth substances may 
provide these conditions for high performance and 
production. Plant growth regulators which are used 
on financial products have a direct or indirect 
influence on final fruiting, product quality or both 
(Mojabi, 1373). Indole Aceto Nytryl is a hormone 
first extracted from the leaves and stems of organic 
plants of Cruciferae family (Jones et al, 1952). The 
Auxin term is derived from a Greek word means the 
growth, and along with longitudinal growth, may also 
affect other processes. But its impact on the 
longitudinal growth is of more concern (Fathi, 1378). 
The plant response to auxin is changing from the 
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effect on cell metabolism to coordination for physical 
structure of plants including falling leaves and the 
plant aging, and its cellular effects includs an 
increase in proton exchange, membrane load, and 
potassium absorption (Marre, 1977) and the effect is 
on phytochrome with red lights (Kuchaki and 
Sarmadnya, 1377). Also, it is transported through the 
phloem, and has an important role in the formation of 
ectopic root and fruit development and tillering of 
plants (Shabestari and Mojtahedi 1369; Artec et al, 
1980). Research reports show that the application of 
cycocel can change number of tillers, and increase in 
number of tillers is done through the response to the 
daylong, preventing from the biosynthesis, and auxin 
transport or change in Osylylate or nutrents (Lungw 
at el, 1982). In response of wheat to leaf consumption 
of cycocel, despite the general reduction in plant 
height and lodging rates, no significant increase in 
grain performance is observed (Sarkar et al, 2002). 
Cycocel increases the production of short inter-nodes 
and the vascular bundles (Prakash and 
Ramachandran, 2000), and by affecting the 
performance factors, increases the grain performance, 
and fertilizer capacity of the plant (Fabebri et al, 
1986). In cereals, it increases the number of spikes 
per area unit, spike length and grains per spike 
(Shabestari and Mojtahedi 1369; Ma and Smith, 
1992), causes lag in aging of lower canopy leaves 
(Green, 1985), and by creating thicker and darker 
leaves, increases photosynthesis (Myhre et al., 1973). 
Ethephon increased tillering in cereals, and since 
these tillers are competing on photosynthetic 
materials and minerals absorbed, the number of 
sterile spikelets are increased, and cycocel treatment 
of cereals, increases the number of grains per spike, 
but often decreases the grain size (Shokoufa and 
Imam, 1384). Ethephon by-releasing Ethylene 
significantly affects plant growth and development 
(Davis, 1988), stimulates seed germination 
(Khajehpour, 1377), is effective in fruiting, increases 
tillering and rooting in cereals (Foster et al, 1992), 
and has a direct impact on performance factors 
(Farrahi Ashtiani et al, 1378; Bulman and Smith 
1993). Marmarine is substance induces natural 
growth and is extracted from marine algae 
(Ascuphyllum nodusom), and contains more than 
sixty kinds of food elements, enzymes, organic acids 
and plant growth inducer (Dadkhahipoor, 1386). In 
the United Kingdom, the algae are used as fertilizer 
and growth inducer in various products such as 
potatoes and cabbages, in tomato increases the period 
of flowering and fruiting, and makes the earth free 
from aphids (Dawes, 1981). The existence of 
hormone compounds like auxin, gibberellin, phenyl 
acetic acid and citokenin in brown algae has been 
proved. The amount of corn, rice, tomatoes, potatoes, 

peppers, oranges, and pineapples is significantly 
increased by using this type of growth inducers. Also, 
the production of rice is increased by increasing 
algae. Especially in the agricultural environment 
Syanvfys·h the power of the flooding and the amount 
of rice to 20 percent increase. (Blunden .1972).  
 
Materials and Methods 

 In this experiment, corn grain (Double 
Cross 704) with the effect of five growth inducers 
including ethephon, indole acetic acid, cycocel, H. B. 
_101, and Marmarine, and control group (without use 
of growth inducers) formed the experimental 
treatments.  
 
The method of testing: testing was performed with 6 
treatments and 8 replications in the form of 
randomized complete block design under field 
conditions, in the agricultural research stations in 
Urmia Sa'atlou, in 1387. 
 
Farm operations: land where the experiment was 
performed was tillaged deeply by the moldboard 
plow in the Mid April 2008, and after surface 
rotivator, the farm was plotted. Plots area was with 
dimensions of 4 × 3 m and plot number was 48. The 
inner plots were ploughed by the shovel. The seeds 
were cultured in plots in four rows and with row 
spacing of 60 × 22, and with 75 thousand plants per 
hectare and depth of 7 × 5 cm. In order to ensure 
germination and a nearly complete count of sprigs in 
each plot, three seeds were placed in each planting 
hole, and after emergence, and removing the risk of 
Agrevits, in each hole, the two plants was eliminated 
and a plant was kept safe. Fertilizers were used 
according to soil analysis results. 360 kg per hectare 
of urea in three stages (one-third before cultivation, 
one third in the stage of having three to four leaves, 
and one third in the phase of tasseling), and 100 kg 
per hectare of di-ammonium phosphate and 200 kg 
per hectare of potassium sulfate were used evenly in 
all treatments before cultivation. Combating the 
weeds was performed regularly during the growing 
season, and in order to prevent drought stress in 
plants, watering was done regularly and accurately 
between once in 7-10 days during the whole growing 
season. According to the test plan, one week before 
and after pollination, the growth inducer substances 
treatment was performed twice and in solution form 
sprayed to leaves and the tested characteristics were 
measured and noted after treatment till the harvest. 
Inducer substance and plant growth regulators 
(treatments) concentration was under field conditions 
and was as follows: Indole acetic acid 20 ppm, 
cycocel 100 ppm, ethephon 33 ppm, Marmarine 1.5 
liters per thousand liters of water and HB _101 100 
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cc per thousand liters of water (according to the 
instructions on the manufacturer and its use on 
products crops and cereals). Acquired data were 
analyzed by the Mstat_c software, and variance and 
mean were compared with LSD test at the five 
percent level of probability. 
 
Discussion and Result 

Results of data analysis (Table 1) showed 
that application of plant growth inducer substances 
on the performance and performance components is 
effective in the corn. The characteristics were rows of 
grains, grains in rows, number of grains per maize, 
grain weight per maize, weight of 1000 grains, cob 
weight, and grain performance, and harvest index 
was significant at the 5 % level. 
 
The number for rows of grains in maize 

Plant growth inducer treatment on the 
characteristic of the number for rows of grains in 
maize indicated highly significant statistical 
difference in (p < 1 %). Maximum increase was 
related to Marmarine, and then HB_ 101 and finally 
auxin treatment (Figure 1). Usually the number of 
rows per maize under genetic control mechanisms 
was always even and usually between 8, 16 and 24 
(NoorMohammadi et al, 1380). This characteristic is 
under genetic control, and less control factors affect it 
significantly (Kuchaki and Banayan, 1373). 
 

 
 

Plant growth inducer treatment on the 
characteristic of number of grains in rows per maize, 
and number of grains per maize indicated highly 
significant statistical difference (p < 1 %). Maximum 
increase in number of grains in rows per maize was 
related to Marmarine, and then HB_ 101 treatment. 
But this characteristic was decreasing dramatically in 
ethephon treatment, and cicocel decreased it more, 
but it was not statistically significant (Figure 2). The 
same results with a minor change were observed in 
the characteristic of the number of grains per maize. 
So that Marmarine treatment caused the maximum 
increase, and Etephone decreased it significantly, and 
cicocel decreased it insignificantly (Figure 3). 
Growth inducers do not cause the accumulation of 
dry matter in grain, but affect the division pattern of 
dry matter, which depending on environmental 
conditions may have positive or negative effects on 
the grain performance (Ma and Smith, 1992).  
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Any increased duration of grain filling, 
increases the grain performance and has a large 
correlation with grain performance. Deficiency in 
maize pollen is rarely responsible for the lack of 
fertile eggs, but the main cause is usually late 
tasseling because of shortages of water, food 
elements, moving carbohydrates and nitrogenous 
substances (Kuchaki and Banayan, 1373). The use of 
algal growth inducing substances causes increased 
flowering and fruiting period in the tomato (Davies, 
1988). Number of spikelets per spike is increased by 
the use of Indole Acetic Acid in cereals (Shabestari 
and Mojtahedi, 1369; Sarkar et al, 2002). A factor 
that negatively affects production of maize in 
flowering time is reduction in net assimilation rate at 

the time of flowering till grain filling, and possibly 
lack of food or water and very high density will 
exacerbate the negative impact (Kuchaki and 
Banayan, 1373). 

 
Weight and length of the cob 

Weight and length of the cob indicated 
highly significant statistical difference in plant 
growth inducer treatment (p < 1 %). Weight and 
length of the cob in cicocel treatment did not indicate 
significant difference, but Ethephone caused 
significant difference in these two characteristics. The 
maximum increase was related to Marmarine, and 
HB_101 treatment, and then Indole Acetic Acid 
treatment (figures 4 and 5). 

 

 
 

Cycocel and different levels of nitrogen 
makes a significant increase in performance of wheat 
grain for the increase in the number of grains per 
spike, increase in the length of spikes, and increas ein 
the number of spikes per area unit (Shokoufa and 
Imam, 1384). Ethephon increased tillering in cereals 
and for the competition on photosynthetic substances 
and mineral absorption, the number of sterile 
spikelets is increased (Shabestari and Mojtahedi, 
1369). Lack of carbohydrates, proteins, and possibly 
hormonal factors associated with dryness, lack of 
light in dense environments, cloudy days or nitrogen 
deficiency causes growth stop and death of fertilized 

eggs at the tip of the maize, On the other hand, 
photosynthesis with water absorption and 
assimilation of food, is provider of energy supply for 
the performance (Kuchaki and Banayan, 1373). It 
appears that Marmarine treatment by affecting 
duration of pollination period and the effective 
pollination, by enriching the plant by the nitrogen 
substances, hormones and vitamins, increases the 
number of grains per row and maize, and the length 
and weight of cob. Also the impact of HB_101 
treatment can be justified because of its effect on 
increasing the speed of nutrient transport.  
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Grain weight per maize and weight of 1000 grain 
Grain weight per maize and weight of 1000 

grains indicated highly significant statistical 
difference in plant growth inducer treatment (p < 1 
%). Grain weight was increased respectively by 
Marmarine, HB_101 and indole acetic acid treatment, 
and dencrease by ethephon and cycocel. Also, 

increase in weight of 1000 grains by Marmarine, 
HB_101 and auxin treatment, and increase in this 
characteristic by cycocel treatment, and no significant 
difference by applying ethephone, expalins largely 
the effect of grain growth inducers used in this study 
(Figures 6 and 7). 

 

 
 
The harvest index and grain performance 

The harvest index and grain performance 
indicated highly significant statistical difference in 
plant growth inducer treatment (p < 1 %). The 
maximum grain performance increase (economic 
performance) was related to Marmarine, and then 
HB_101, and finally indole acetic acid. Other 
treatments decreased the performance insignificantly. 

Also, the harvest index indicated the same results as 
the grain performance (Figures 8 and 9).  

Performance in the corn is about grain 
production per unit area and grain weight, from 
which grain weight is more stable, and large 
difference in performance is usually a result of 
change in number of grains Fathi and Ismailpoor, 
1379).  

 
 

The number of grians formed, compared 
with the weight of 1000 grains, increases or decreases 
the grain performance mostly, and grain filling by 
photosynthesis substances in maize begins when the 
grain number is determined. Therefore, the number 
and size of grains per maize is severely affected by 
water, nutrients and light (Kuchaki and Banayan, 
1373). In the condition that the leaves have a high 
amount of sucrose, the vascular sheath cells have a 
higher osmotic potential, and makes the loading 
easier. It seems that the intensity of photosynthesis is 
reduced by reducing the rate of acceptance by the 
target, and allocation of capacity consumed by 
photosynthetic substances, access to substances and 

photosynthetic rate substance in this area is 
controlled. The hormones by affecting the formation, 
development and the loss of flowers and seeds, have 
an important influence on the relations between 
source and destination of plants. And may have 
effects on speed of transfer, and by having impact on 
the target requirements (demand) indirectly affect the 
transfer speed (Kuchaki and Banayan, 1373). Indole 
acetic acid treatment of cereals causeslateral buds to 
defeat, therefore reduces the production of tillers, 
improves the growth of main stem, and finally 
increases the number and weight of grain in cereals 
(Sarkar et al, 2002). Environmental stresses such as 
food shortages or radiation, especially 10-14 days 
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before pollination, significantly reduce the number of 
grains per maize (Kuchaki and Banayan, 1373), on 
the other hand, the factors that control the transfer to 
destination assimilation have also control on the 
distribution of photosynthetic substances. The effect 
of hormones on enzyme activity and flexibility of the 
target cells have a great impact on the distribution of 
photosynthetic substances (Kuchaki and Sarmadnia, 
1377). Having large amounts of nitrogen and mineral 
elements and the presence of growth hormones such 
as auxin, jiberlin, phenyl acetic and citokenin in the 
algae such as Ascuphyllum nodusom is now proved, 
and by using them, the production of various 
products, including corn, potatoes, peppers, tomatoes, 
pineapple and orange has significantly increased 
(Blunden, 1972). The test of three year effect of 
etephone on grain performance in barley indicated 
that the number of grains in spike is increased, but 
their size is often reduced (Shabestari and Mojtahedi, 
1369). Also with the increase in cycocel 
consumption, the weight of 1000 grain is reduced 
(Lungw et al, 1982). Mobilization of stem reserves 
(including surplus products of photosynthesis before 
the grain filling stage), is largely involved in grain 
performance in grain filling stage (Austin et al, 1980; 
Gllangher et al, 1976). The harvest index indicates 
the ratio of grain performance and biological 
function, and is acquired from the ratio of grain 
performance to the biological function (Kuchaki and 
Sarmadnia, 1377), so it is rarely influenced by the 
environment (Fathi, 1378), on the other hand, ninety 
percent of the corn grain dry matter is provided 
through photosynthesis during the grain filling, and is 
depended on leaf area index, leaves long-term 
activities (particularly upper leaves), the high rate of 
photosynthesis and photosynthetic substances that is 
transported to the beads (Kuchaki and Sarmadnia, 
1377). The remained ten percent of the corn grain dry 
matter is provided through remobilization of stored 
substances in the vegetative organs; although this 
value is low, but regardless of daily fluctuations in 
photosynthesis, these photosynthetic substances are 
vital to keep grain dry matter increase during the 
grain filling stage (Duncan et al, 1965). According to 
the results obtained, it appears that the to increase 
production and higher grain performance in maize, 
plant growth regulators and growth inducers can be 
used a week before and after pollination, so that 
Marmarine by increasing pollination period, 
insemination and duration of grain filling, and more 
and faster transfer of photosynthetic substances to the 
grain, leads to increased number of grains per row 
and maize length, weight of 1000 grain and 
eventually grain performance in the corn. HB_101 
also increases the grain performance by increasing 
the number of grains, maize length and weight of 

1000 grain. Increase in photosynthesis in the leaves 
for the rapid absorption of nutrients in the stage 
before and after pollination, even grain filling by 
Calcium and sodium ions, which in turn increases the 
storage of sugar in the plant, and increased speed and 
duration of grain loading and unloading, can be 
considered as factors of this effect. Indole acetic acid 
also increases the effective transfer of photosynthetic 
substances to the grain, and so increases the relative 
number of grains and weight of 1000 grains in the 
corn. Undesirable effect of cycocel and ethephon on 
grain performance in corn can be caused by plant 
type and the time of their application. However, for 
widespread use of these substances, further research 
is required. The valuable note in this study is 
increased performance in an important crop such as 
corn by application of natural growth inducers 
(Marmarine and HB_101), which in addition to 
achieving the goals of sustainable agriculture, can be 
a starting pint for new researches about other 
important crops. 
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Abstract: Eleven patients with proximal types of imperforated anus (mean age 15 Y) were evaluated clinically by a 
single examiner and by rectal manometric studies. All were males with problems related to fecal continence. It was 
found that local examination alone is enough to put a plan for further management with no need for Manometric 
evaluation. 
[Jamal S. Kamal. Rule of Rectal Manometry in Late Management of Fecal Incontinence in Patients Treated By 
Posterior Sagital Anorectoplasty. Life Sci J 2012; 9(4):230-233]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 33. 
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1. Introduction 

Patients underwent repair of imperforate anus 
may suffer from variable degree of fecal incontinence 
depending on the type of anomaly and the operative 
approach. Low anomalies treated via the Pena’s 
posterior sagittal approach usually had better 
continence. In normal children, voluntary urinary and 
fecal control achieved after training, by the age of 3-4 
years, therefore assessment patients treated for their 
imperforate anus, advisable to be done beyond this 
age1. Post operative assessment is directed towards 
assessing the strength of sphincter muscles, site of new 
anus and quality of life. The capacity of the sphincters 
and its distribution are evaluated by rectal 
manometry,electromyography, endosonography and 
magnetic resonance imaging,2 while quality of life 
assessed by direct interviewing. Although not 
universally agreed, several scoring systems were 
described to clinically evaluate the results of treatment 
like; the Kelly’s and the pena’s (Krikcenbeck) scoring 
system.3 In this study we reviewed a group of patients 
with proximal types, treated by Pena’s approach and 
had difficulties in fecal control.  

Aim of the study 
To determine the efficiency of clinical 

examination alone and wither there is role of ano-
rectal manometry in the management of fecal 
incontinence in patients with proximal types of 
imperforate anus treated by posterior sagittal ano-
recoplasty (PSARP). 
2. Material & Methods 

Eleven male patients with different proximal 
types of imperforate anus, treated by Pena’s PSARP 
and having defecation problems were evaluated by 
clinical examination and rectal manometry, their mean 
ages15 years (range 7.5 to 28 years ).The PSARP was 
done primarily in 9 cases, and as a secondary 
procedure in 2 patients. (Initially treated via 

abdomino-perineal approach and had obvious 
mislocation of the rectum), 4 patients had recto-vesical 
fistula(R-V), 4 with recto-bulbar urethral fistula (R-U) 
and 3 cases had supra levator imperforate anus without 
fistula. The clinical examination was done by a single 
examiner, at least 2 hours from last the cleaning. It 
includes; the site of the neo-anus, presence of soiling 
and digital rectal assessment of the sphincters. A score 
was given to each item; 1 when the neo-anus is 
central, 0 if mislocated, a score of 1 for absence of 
soiling and 0 when soiling present. On Digital rectal 
examination; voluntary squeeze by the patient is given 
a score of 1 when it is tight grip, 0.5 when it is weak 
and 0 when there is the absence of griping. Rectal 
manometry was done with the catheter introduced 5 
cm from muco-cutaneous junction. The resting 
pressure (RP), squeeze pressure(sq p) in mmHg are 
measured(The squeeze pressure measured twice and 
the average was taken),then the Recto Anal Inhibitory 
reflex (RAIR) recorded after inflating the balloon up 
to 25 ml of water. The manometric evaluation was 
given a score of 1 to each positive Resting rectal 
pressure, rise of squeeze pressure and presence of 
Recto Anal Inhibitory Reflex (RAIR) and a score of 0, 
in their absence. Table (1) 
3. Results 

Seven patients had obvious soiling, four with 
mislocated neo-anus. Voluntary anal grip was good in 
2, weak in 7 and no voluntary finger grip in 2 patients. 
All patients had positive resting anal pressure of 27.4 
mmHg (range 23-39.9 ) and positive rise of squeeze 
pressure of 52.4 mmHg (range 31- 72 ) with positive 
Recto Anal inhibitory Reflex(RAIR) in 2 patients 
(18%). In the 2 patients with no voluntary grip RP was 
24.5 &39.9 mmHg and their sq P 65 & 72 mmHg. In 
both patients the soiling was due to impacted feces, 
one with recto-vesical and the other had high 
imperforate anus without fistula. 
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 No relation seen between the type of imperforate 
anus, clinical assessment and,manometric studies. 
When our score applied, The best results was seen in 

cases with recto-urethral fistula but there was no 
relation between the clinical and manometric score. 
(Table 2). 

 
Table(1): Summary of the Clinical & Manometric Evaluation. 

 Demographic data  Clinical findings  Manometric findings 

NO Sex Age Type Soiling R site  Vol grip S R P mmHg Sq P mmHg RAIR S 
 1 M 8.5 y  R- v  +  

 0 
 Ecc lt  
 0 

 Weak 
 0.5 

0.5  26.5 
 1 

 37  
 1 

 _  
 0 

 2 

 2 M 9.5 y  R-v  +  
 0 

Ecc dn 
 0 

 Non 
 0 

 0  24.5  
 1 

 65  
 1 

+  
 1 

 3 

 3  M 8 y  R-v  +  
 0 

Cent  
 1 

 Weak 
 0.5  

1.5  19.2  
 1 

 46.7  
 1 

 _ 
 0 

 2 

 4  M 9y  R-u  +  
 0 

 Cent  
 1 

 Weak 
 0.5 

1.5  30.9  
 1 

 50  
 1 

 _ 
 0 

 2 

 5  M 7.5y  R-u  _ 
 1 

 Cent  
 1 

 Weak 
 0.5 

2.5  15.3  
 1 

 40  
 1 

 _ 
 0 

 2 

6 M 11y H,no F  +  
 0 

 Cent  
 1 

 Weak 
 0.5 

1.5  36.8  
 1 

 50.3  
 1 

 +  
 1 

 3 

7 M 17 y H,no f  _ 
 1 

 Ecc up  
 0 

 Good 
 1 

 2  39.1  
 1 

 49  
 1 

 _ 
 0 

 2 

 8  M 21y  R-u  +  
 0 

Cent  
 1 

 Weak 
 0.5 

1.5  25.4  
 1 

 70.6  
 1 

 _ 
 0 

 2 

 9  M 19y H,no f  +  
 0 

 Cent  
 1 

 Non 
 0 

 1  39.9  
 1 

 72 
 1  

 _ 
 0 

 2 

10 M 26y  R-u  _ 
 1 

 Ecc up 
 0 

 Good 
 1 

 2  21.3  
 1 

 31 
 1  

 _ 
 0 

 2 

11 M 28y  R-v  _ 
 1 

 Cent  
 1 

 Weak 
 0.5 

2.5  23  
 1 

 65  
 1  

 _ 
 0 

 2  

                        R site : Rectal site, Vol grip ; Voluntary grip, RP : Resting pressure, Sq P : Squeeze Pressure, 
S: score, RAIR : Recto Anal Inhibitory Reflex, R-V Recto vesical fistula, R-U : Recto urethral fistula, H no f : High 
without fistula, Ecc lt : Eccentric to left of patient, ECC dn ; Eccentric downward, Ecc up : Eccentric upward, Cent : 
central 
 
Table (2) The Score results of Clinical & Manometric evaluation. 
Type NO. of cases Mean clinical score Mean Manometric score 
R-U  4  1.87  2 
R-V  4  1.125  2.25 
H.no fist  3  1.5  2.3 
R-U: recto Urethral Fistula, R-V: Recto Vesical Fistula, H.no Fist : High type without Fistula 
 
 
 
4. Discussion 

Imperforate anus is a form of ano-rectal 
malformations, it occur in 2-2.5 per 10,000 live 
births,with significant variations in the prevalence 
between regions throughout the world.4 It occur in a 
range of spectrum and classified into different types ( 
Krikinbeck classification).5 Due to lack of national 
registry of birth defects, the incidence in our society is 
not known but it has been reported in association with 
other anomalies.6-8 The management of these 
abnormalities starts from the neonatal period in a 

single or multiple stages. The principal stage is the 
rectal pull through, with the widely accepted approach 
is the posterior sagittal, described by Pena’ in 1982.9-11 
Although several techniques described, fecal 
continence and voluntary bowel control, markedly 
improved after the introduction of this approach. 12,13  

Complications like; constipation, fecal soiling, 
mucosal prolapse and mislocationof the neo-anus are 
known to occur, particularly in high types. 14,15The 
presence of sacral anomalies may further enhance 
these complications.16,17 Fecal soiling could be either a 
true incontinence due to sphincter muscle hypoplasia, 
or false incontinence as a result of constipation, the 
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difference between the two, can be done through local 
examination(impacted feces), contrast enema(hypo 
motile colon), endosonography and rectal 
manometry18-20 Quality of life and social acceptance 
are highly affected by disturbance in fecal control. 
Different scoring systems were described for 
assessment of defecation problems and quality of life, 
like the Kelly’s & Krinckenbeck (Pena’s score) for 
small children and the Bai score for age 8-16 Y. The 
scores on these systems are based mainly on patients 
and parents councelling.The Kelly’s score includes 
digital assessment of the sphincter muscles strength 
and rectal manometry, included in Holschneider 
scoring system. local examination and the site of the 
neo- anus was not included in these systems. The 
functional outcome score can be considered as an 
index of management of defecation disorders in 
children with anorectal malformation. 3,21  

Colonic and rectal manometry is done for 
evaluation of patients with chronic constipation, it 
measures endo colonic and rectal pressure.22 Patients 
with ano-rectal malformation are known to have 
motility disorders which is segmental in low 
anomalies and more generalized in the high types.23,24 

Early post operative evaluation by ano- rectal 
manometry may give realistic information about the 
future continence so that a plan for further 
management can be started.25-27 The long-term 
functional outcome in children with anorectal 
malformations is significantly lower than normal 
controls, however it improves at adolescence with 
proper management of constipation that’s why regular 
follow-ups are required for proper care.21,28,29 

 In our patients, the resting and squeeze pressure 
were in the highest score according to Holschneider 
scoring system in spite of having defecation problems. 
Their age and having a common problem, would allow 
easy Personal counseling and local examination, this 
would eliminate the need for further assessment by a 
other methods, this was also suggested by Tsuji et al.30 

 

5. Conclusion 
Local Clinical examination, by a single examiner 

may be adequate in evaluating and putting a plan for 
further management in patients with complications 
following PSARP. 
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Abstract: Introduction: Multiple sclerosis (M.S) is one of the most common chronic diseases of the central 
nervous system. The chronic nature of the disease, lack of prognosis, lack of any definitive cure and affecting the 
individual in the young age will cause several mental disorders in patients, including depression and low rate of 
happiness. Objective: Evaluation the effect of aquatic exercise programs on depression and happiness levels of the 
patients with multiple sclerosis (M.S). Methodology: In this quasi-experimental research, 40 patients with M.S. 
with grades 1 to 4 were randomly divided into two experimental and control groups. The exercise program was 
performed for the experimental group for eight weeks, three sessions per week with 50-60 percent of the maximum 
heart rate. The depression and happiness rates were evaluated using the Beck Depression questionnaire and the 
Oxford Happiness questionnaire at intervals before and after the exercise. Analysis of the data was performed by 
independent t test, and the data normalization was evaluated using the Kolmogorov-Smirnov test. Results: The test 
group, regarding the depression level (p < 0.001) and happiness level (p < 0.002) after exercise had significant 
changes compared to the pre-exercise time. Thus, the mean differences for depressions and happiness levels of these 
two groups were obtained respectively as 4.65 and -7.80. Conclusion: Regular aquatic exercise provides more 
productive emotional communications and also causes the improvement of depression and increased happiness in 
M.S. patients. Hence, doing these exercises is recommended as an effective non-pharmacologic therapy method in 
addition to drug therapy. 
[Mohammad Bagher Toorang. Evaluation of Golshan Shabestari and Raz mashahed’s characteristics. Life Sci J 
2012;9(4):234-240] (ISSN:1097-8135). http://www.lifesciencesite.com. 34 
 
Key words: Multiple sclerosis, Aquatic exercise, Depression, Happiness 
 
Introduction 

Multiple sclerosis (M.S) is one of the most 
frequent chronic and progressive diseases of the 
central nervous system that is considered as the third 
cause of neurological disabilities. In this disease, the 
immune system of the patient's body shows 
inflammatory reaction against his nerve tissue and 
causes demyelinating of the tissue (1). The 
prevalence of M.S. disease is geographically different 
and increases more from the equator towards the 
hemispheres (North and South). The disease has 
infected more than 3.5 million people worldwide. In 
Iran, 57 individuals out of every 100 thousands 
people are affected by this disease (2). 

The most common involving age of this 
disease is between 20 and 40 years old; right the 
years in which the individual has the most family and 
social responsibilities, and actually in the 
reproductive age. As a result, the productive forces of 
the society are harmed and the damage is related 
to all people who live in the community (3). 

The disease prognosis is unclear and the 
patients experience a variety of physical and mental 
disorders due to disease complications; such 

disorders strongly affect the patient's daily 
functioning, social and family life, functional 
independence and the individual's program planning 
for the future and as a whole, will severely impairs 
the person's well-being feeling. 

About 80% of patients will develop some 
degree of disability, and only the condition of 1 out 
of every 5 patients remains constant and the does not 
lead towards disability. It can be concluded from the 
mentioned items that the disease can cause symptoms 
and mood and mental disorders due to the chronic 
nature of the disease in the patient (4). 

Given the high levels of depression and low 
rate of happiness in M.S. patients, using the 
diagnostic tests and treatment methods other 
than common medicines therapy to reduce these 
symptoms seems to be necessary (5), since the 
common drug treatments are not effective in all 
patients with multiple sclerosis, and on the other 
hand, the medicines have many side effects such as 
fatigue and psychological imbalances, for which 
there is no known cure completely effective to 
overcome such complications (6). 
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The findings in conjunction with recovery of 
the damages show that the observed damages in M.S. 
patients can be due to reduced physical activity levels 
in these patients compared to the time they were 
completely well and healthy. This is not yet clear that 
how much these damages in M.S. patients can be 
recovered. The damages resulting from the progress 
in the disease process will not likely to be reversed by 
exercising. 

Meanwhile, the injuries that have progressed 
as a result of deactivation are likely to be reversible. 
According to all the research conducted on highly 
improving in patients with M.S. after physical 
exercising, it appears that the major part of damages 
occur as a result of inactivity rather than the 
irreversibility of the damaged tissue. Therefore, 
exercising is a vital tool for recovery of the patients 
with M. S. (7). 

American Physical Therapy Association 
(APTA) has suggested a foundation of exercising 
methods for the patients that also include the patients 
with M.S. One of these proposed strategies is the 
aquatic therapy program (8). 

Given the prevalence of balancing- motor 
problems in patients with M.S., water will provide 
the adequate support for performing movements that 
are difficult to be done on the ground (9). Buoyancy 
and viscosity features of the water can help in motion 
and cause increased muscular strength (8). 

Increased body temperature is also one of 
the main problems of M.S. patients during physical 
activity, and it is believed that water can partly 
prevent the increase in body temperature, and hence, 
the patient will exercise and work better (10). Of 
water activities, aquatic exercise training can be 
mentioned. 

Given the prevalence of this disease in Iran 
and the positive effect of physical activities on the 
mood of M.S. patients, in this study, the researchers 
are to investigate the changes in depression and 
happiness of patients with M.S during a period of 8 
weeks aquatic exercising. 
Methodology 

This is a quasi-experimental type study. The 
statistical population consists of a hundred of women 
with M.S. who have been diagnosed by M.S. by a 
neurologist physician; they have been all under 
pharmaceutical treatment and have medical files in a 
valid specialized clinic. 

Among the statistical population, 40 people 
were randomly selected as the research sample; they 
were divided into two groups, including the test 
group (20 subjects) and the control group (20 
subjects) based on the selecting inclusion criteria 
with features such as disease grade based on 
Expanded Disability Status Scale (EDSS) of 1 to 

4, the mean duration of the disease as 6.5 years and 
the age range between 20 and 50 years old. 
Patient inclusion criteria for participation in this 
study were as: 

1. Definite M.S. diagnosis approved by a 
neurologist physician 

2. Having a measure of Expanded Disability 
Status Scale (EDSS) from1 to 4 

3. Age range from 20 to 50 years old 
4. Affected by no other diseases (epilepsy, 

cardiovascular, respiratory, skin, etc.) 
5. Not pregnant 
6. The ability to participate in exercise training 

regularly 
Exclusion criteria for project were as the following: 

1. Not performing at least two thirds of the 
number of exercise sessions 

2. Relapse of M.S. during intervention 
3. Becoming pregnant 
4. Changing the patient's medicines during the 

8 weeks intervention 
Procedure 

To perform the study, the patients gathered 
in the exercise place one day before starting the 
exercise program, and after the descriptions about the 
way of training, both test and control groups 
participated in the pre-test. At this stage, the 
Expanded Disability Status Scale test was measure 
and recorded by a specialist neurologist using the 
Krutz Physical Disability Scale, which determines a 
score between 0 and 10 for M.S. patients (depending 
on the amount of damage to the CNS).  
Also, both experimental and control groups 
completed the depression and happiness 
questionnaires. 
Depression 

Depression levels were measured in this 
research using the Beck Depression Inventory. 
The reliability coefficients test-retest based on 
intervals between performing times and the 
population type were in the range of 48/0 to 86/0 
(Beck et al., 1988). 
This questionnaire includes 21 items. Each item has 4 
options that are scored based on 0 to 3. It determines 
different degrees of depression from mild to 
severe. The maximum and minimum scores on this 
test are respectively as 63 and 0. 
Happiness 

Happiness measurement in this study was 
performed using the Oxford Happiness questionnaire. 
Argayel et al. (2002) have reported the reliability of 
the Oxford questionnaire using the Cronbach's alpha 
coefficient as 0.90 and the test-retest reliability over a 
7-week period as 0.78.  
The test consists of 29 four-option statements.  
Thus, the highest score that a subject can get on the 
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scale is 87, which represents the highest level of 
happiness and the lowest score on this scale is zero 
that suggests the subject's dissatisfaction of life and 
the person's depression. The normal score in this test 
is between 40 and 42. 
The attribute of the selected aquatic training 
program 

A. The kind of exercise trainings and their 
duration 

The patients in the experimental group performed the 
aquatic exercise training for 8 weeks  
as 3 sessions per week at 28 ° C, while the control 
group patients did not participate in any training 
program during this period, and were only similar to 
the test group regarding the social and group 
activities. Meanwhile, these training programs were 
leading and guiding by aquatic sports and swimming 
teachers. 

B. Aquatic exercise sessions schedule 
Warming up 

Each session was beginning with warming-
up, including walking in the water (the correct way 
had been instructed to the patient) and performing 
gentle stretching movements for 10 minutes within 
the water. 

The main activity (each session objective) 
The basic trainings related to each session consisted 
of kinetic and stretching exercises and movement 
within the water in the first eight sessions for 40 
minutes, in the second 8 sessions for 50 minutes and 
in the third 8 sessions for 60 minutes were provided 
to the patients. During the training period, with 
making the movements more difficult and using the 
combined movements and shortening the resting time 
interval between periods, the exercise pressure was 
applied (the over-load principle). 
Cooling 

At the end of each training session, for 5 to 
10 minutes, the subjects were performing the 
stretching movements to return to the initial state by 
slow walking and doing simple movements with low 
intensity. 

C. The exercise intensity 
The subjects were performing the aquatic 

selected aerobic training program with the intensity 
of 50 to 60% of maximum heart rate, which had been 
obtained in the preliminary test. The exercise 
intensity was measured during each session by Polar 
heart rate monitor.  
Statistical methods 

After completion of the exercise period, the 
subjects completed the depression and happiness 
questionnaires as the post-test. 

Immediately after the preparation of the 
questionnaires results, the obtained and required data 
was extracted form the related sheets and was entered 

into the SPSS, v.16 software table for statistical 
analysis. 

The percentages, means, standard deviation 
and the graphs drawing were used to show the results. 
The normalizing of data was performed by 
Kolmogorov-Smirnov test. 

The independent t test at alpha level of 5% 
was used to compare the difference between the pre-
tests and the post-tests of the two groups. 
Results 

The descriptive results of the subjects are 
presented described in Table 1. The findings obtained 
from both groups in pre-test and post-test in 
conjunction with depression and happiness are 
provided respectively in Tables and Figures 1 and 2 
is: 

Table 1: Descriptive results 

Variable 
Group 

Control Test 
The individuals mean age 30.4 35.45 

The mean age of disease onset 35.80 30.05 
The mean duration of M.S. 5.45 7 

 

 
Figure 1: The comparative depression test of the two 

groups of subjects 

 
Figure 2: The comparative happiness test of the two 
groups of subjects 
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Table 2: The comparative depression test of the two groups of subjects 
Variable Group Stage Mean and standard deviation Means difference T value P value 

Depression 
Control 

Pre-test 15.55 ± 2.394 

4.65 
1.597 0.08 

Post-test 16.1 ± 2.552 

Test 
Pre-test 16.45 ± 2.327 

20.107 0.001 
Post-test 12.35 ± 2.183 

 
Table 3: The comparative happiness test of the two groups of subjects 

Variable Group Stage Mean and standard deviation Means difference T value P value 

Happiness 
Control 

Pre-test 38.90 ± 11.07 

7.80 
1.671 0.111 

Post-test 37.10 ± 12.94 

Test 
Pre-test 32.15 ± 15.73 

0.002 -3.64 
Post-test 38.15 ± 17.63 

 
In general, the most common symptoms and 

problems caused by M.S. are mental psychological 
and social complications, which are created due to 
the primary or secondary symptoms and problems, 
meaning the symptoms that are caused directly due to 
the loss of myelin sheath in special nerves such as 
visual disturbances as well as complications caused 
by early symptoms such as paralysis, inactivity, etc. 
(2). On the other hand, the disease is a mental - 
physical experience and can be a stress- causing 
event in patients' lives. The chronic disease implies 
on the separation between past and present and 
changes the image of the person from himself and 
creates an unfamiliar situation. The women with 
a chronic illness may face with some problems in 
combining and matching with the new identity (due 
to the illness) (11). 

Since the disease has no definitive cure, the 
patients should rely on methods that only reduce the 
disease symptoms. Exercise meanwhile increasing 
the behavioral reinforcement through participation 
the individual in group activities will strengthen the 
individual's positive behaviors and prevents him from 
disappointment, frustration and depression and help 
him to be a healthy and self- thriving person 
regarding the psychological aspects. 

In conducted research on patients with M.S. 
that have been fully described by Charcot since 1877, 
the mood (mental) disorders have been always 
described associated with the disease (12). 
In 1996, Petajan et al. performed a study entitled as 
"Effects of Aerobic Exercise on the Health of Patients 
with M.S" (with EDSS score from 1 to 6). 
They reported the significant improvement of mental 
health aspects in their own results. 
The scores of depression, anger and fatigue of the 
participants in the exercise have significantly reduced 
(13). 

Sutherland et al. (2001) by conducting a 10-
week (30 sessions) of aquatic exercise on patients 
with M.S. evaluated the effect of this exercise 

training course on the life quality of these patients. 
The results indicated increase energy and reduced 
fatigue and pain (14). The results of these studies are 
consistent with the present research. 

Oken et al. (2004) conducted a research in 
the United States to investigate the influence of Yoga 
and aerobic exercise on the mood of patients with M. 
S. 

In this study, the subjects have been 
definitely diagnosed with M.S. (EDSS ≤ 6/0) and 
have been randomly divided into three groups until 
the end of 6 months. 

1. Weekly yoga and exercise at home group 
2. Weekly training by use of fixed bicycle 

associated with exercise at home group 
3. Control group 

No significant change was seen in mood 
related to the yoga exercise (15). 
Freeman et al. (2004) in their research entitled as 
''group exercise classed in patients with M.S." 
performed a guiding study on 10 volunteers covered 
by M.S. Society in London. Holding group exercise 
training classes in a short term had the greatest 
impact on the health outcomes. Although the 
psychological aspects had been also improved, but 
they were in lower range (P = 0.48) (16). 

Reiberg et al. (2005) reviewed the impact of 
exercise therapy in patients with M.S. on daily 
activities and health-related quality of life in a case 
study. The results showed that exercise therapy had a 
significant impact on the power of the muscles 
functioning, exercise tolerance functions and 
activities related to mobility and as well as a partially 
effect on mood. No harmful effects due to exercise 
have been reported in the conducted studies (17). 

The results of these three studies are in 
disagreement with this research. One of the reasons 
may be the different types of exercise training. Thus, 
in this study, the aquatic exercise followed by 
the soothing advantage of the water has been used. 
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Tedman (2005) performed a research in the UK 
entitled as "study the depression in patients with 
motor neurological diseases and other diseases due 
to neurological disabilities on 40 patients with motor 
neurological diseases and 92 patients with multiple 
sclerosis. He found that the depression was associated 
more significantly with multiple sclerosis than other 
motor neurological diseases (P = 0.001) (2). 

Researchers at the University of Utah (2006) 
studied on patients with M.S. in a different way. 
Having knowledge on the physical and mental 
benefits of exercise, they decided to find out how the 
patients with M.S. respond to exercise. After 15 
weeks of aerobic training, their study showed that 
some changes have occurred in some of the factors in 
M.S. patients, including more positive attitudes and 
less depression (18). 

In their study, Rampello et al. (2007) 
reviewed and compared the effects of tow kinds of 
aerobic exercise training and neurological 
rehabilitation programs for 8 weeks on the life quality 
of people with M.S. They used the 54-question 
specific life quality questionnaire to measure the 
quality of life in patients before and after the training 
period. 

The results of this study showed that both 
training programs have caused improved quality of 
life in patients, although the improved aspects of the 
life quality were different in both groups. The aerobic 
training showed a significant increase in 
understanding of public health, energy and vitality. 
The training program of neurological rehabilitation 
had a contradictory impact and had reduced the 
vitality due to its threatening for mental health (19). 

Macually et al. (2007) conducted a research 
on effects of persistent physical activities and their 
relationship with health and happiness on patients 
with M. S. The results indicated that the individuals 
participating in persistent exercises were working 
harder and doing the practices made them feel better 
compared to the people who had no exercise training 
and increased their happiness rate (20). 

Since doing physical activity has increased 
the patients' happiness rate in this study, their results 
are consistent with each other. 
Ghaffari et al. (2008) conducted a quasi- 
experimental study aiming to determine the effects 
of muscular progressive relaxation technique on 
depression, anxiety and stress in patients with M.S. in 
Tehran. 

The method in this study included a session 
for making the samples familiar with the objectives 
and method of intervention and 63 sessions of 
performing the technique by the test group during 
two months, while no intervention was done for the 
control group. 

Data collection tools included the 
demographic data questionnaire, depression-anxiety-
stress-21 (DAS -21) questionnaire and self-reporting 
checklists. 

66 subjects participated (33 subjects in the 
control group and 33 subjects in the test group) in this 
study. The mean scores of depression, anxiety and 
stress showed no significant differences  before the 
intervention; however, one month and two months 
after the intervention, the difference between the 
experimental and control groups in the anxiety and 
stress scores became statistically significant (P 
<0.05). Also, no significant differences were found in 
the depression and anxiety scores in three times of 
measurements between the two groups, but this 
difference was significant in mean scores of stress in 
three times of measurements between the two groups 
(P <0.008). Consequently, implementation of this 
technique could lead to decreased depression, anxiety 
and stress in patients with M.S. (21). 

Mccullagh et al. (2008) evaluated the effect 
of aerobic exercise on depression in M.S. patients 
with mild disabilities in a study. 

Thirty patients diagnosed with M.S. with the 
ability to move without help were studied. The 
patients were influence by the exercise trainings for 3 
months twice in a week. The control group was 
reviewed monthly and their program was unchanged. 
24 subjects completed the program, and according to 
the three-month changes, the test group had more 
improvement in decreased depression rate. Then, a 
three-month training program improved the quality of 
life and depression in participants (22). 

George Jeling et al. (2009) concluded that 
the exercise had a positive effect on the M.S. patients' 
immune system, maintaining their strength, balance 
and functioning as well as maintaining their readiness 
in mental health and social work. They also showed 
that exercise affected on reduced depression due to its 
contravention with immune system cytokine in M.S. 
(23). 

Strod et al. (2009) conducted a research 
about the effect of regular exercise programs on 
depression in patients with M.S. 
The purpose of this study was to compare depression 
in the patients having regular exercise trainings with 
those did not participate in such activities. 

121 patients with M.S. participated in this 
study with the age range of 25-65 years old that lived 
in Australia. The depression levels were measured 
using the Beck Depression Inventory. 
52 participants 2 times a week and at least for 30 
minutes per session and 69 subjects participated 
in normal physical activities. 

People who were exercising, reported less 
depression, which was compared with the people 
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having no activity; the results showed that physical 
activity had benefits for patients while the people 
without exercise were excluded such advantages (24). 
George Jeling (2010) wrote in a book entitled as 
"Overcoming M.S.: The aerobic exercises are very 
useful in breaking the cycle of fatigue and depression 
in M.S. patients, but they require a discipline. It has 
been observed recently that these people used to 
exercise less than other individuals. Other research 
suggests that exercising regularly will reduce the 
prolonged incapability by increasing the neuronal 
shielding through production of neuronal growth 
factor by fluctuation in cytokines and stress 
hormones changes (25). 

Soltani et al. (2010) performed a study 
entitled as "Reviewing the impact of a course of 
aerobic activity in water on the quality of life in 
patients with M.S. In this research, some exercises as 
three times a week for 8 weeks were performed, 
while the control group had no exercise. 
It was concluded that doing aerobic exercises in the 
water significantly improved the quality of life in 
M.S. patients (2). 

Kargarfard et al. (2010) reviewed the 
changes in quality of life and fatigue in patients with 
M.S. after 8 weeks of aquatic exercises in their study. 
The findings showed the statistically significant 
effect of exercise in water (aquatic exercises) in 
improving the mental status (P = 0.01), vitality (P = 
0.000) and energy (P = 0.03). Since this research 
includes aquatic aerobic exercises for 8 weeks and 
studies the happiness rate, which changes will cause 
improved mental state and increased patients' vitality, 
it seems that its results are consistent with their 
research results (26). 

Motl Robert et al. (2010) conducted a 
research on clinical, psychological, and physical 
activity manifestations among adults with recurrent 
reducing M.S. (RRMS). 

In this study, the relationship between 
clinical and mental manifestations such as depression 
and pain rate and exercise training was studied. There 
were 269 participants in this project. The research 
instruments consisted of a questionnaire and an 
accelerometer. 

It was concluded that there is an indirect 
relationship between exercise training and clinical 
and psychological manifestations such as depression 
in RRMS patients that means increased physical 
activity reduces depression in these patients (27). 
Although in most conducted studies the training 
program has been other than the aquatic exercises, 
but in many studies, the effects of aquatic exercises 
on patents' mood and enhanced happiness levels in 
people in different age ranges of other patients (other 
than M.S.) have been studied that all have supported 

the ability of aquatic exercises in increasing the life 
satisfaction. 

Based on the results of this study, it appears 
that aquatic exercises have the ability to reduce the 
depression level and increase the happiness rate in 
patients with M.S. They also demonstrated more 
ductility level than other exercises. 

It seems that improvement in patients' 
mental- psychological status is affected by the 
followings during aquatic exercises program: 

1. Getting out of the uniform environment at 
home and engaging in a happy environment 
that makes the subjects to forget the feeling 
of being sick for a while. 

2. Communicating more with others and 
performing group exercise, which improves 
their social functioning. 

3. The effect of water relaxation factor 
4. Learning aquatic exercises and the ability to 

float in water that makes the participants 
experiencing the power sense. 

5. Increased endurance, improved functionality 
and ability to perform more activities will 
increase their self-confidence. 

 
Conclusion 

In general, this study will reveal that the 
depression levels of patients with M.S. have 
decreased at the end of aquatic exercises program and 
their happiness rate has increased. Thus, it is 
recommended to the relevant experts to use such 
exercises as a complementary method besides the 
drug therapies to improve the M.S. patients' situation.  
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Abstract: In the present study, the behavior of the different isotopes activity concentrations for three different rock 
samples (siltstone, shale and sandy dolomite) as well as in the different leachates of these rocks were studied at 
different time intervals, using a HP-Ge spectrometer. The activity concentration of 238U for the leachates gradually 
increases while that for 235U is nearly constant. The results revealed that the solubility gradually decrease from 235U 
to 234U, 238U and 226Ra respectively. The reason for the higher 234U concentrations in leachates is due to α- recoil 
process which enhances the mobilization and solubility of the decay product of 234U relative to the parent (238U).Also 
the238U activity concentration percent in leachates to that in origin samples increases towards equilibrium state due to 
the growth of the 234Th. It is noticed that the238U% of siltstone and shale are very close and higher compared to 
dolomite which is much less in spite of the higher activity of the dolomite rock sample. The ratio (234U/238U) for the 
first measurement of the leachates was considered at zero time as 1.09±0.17, 1.4±0.21 and 1.6±0.18 for siltstone, 
shale and sandy dolomite respectively. The enrichment of 234U is accordingly related to the crystal damage and 
leaching, which are the main mechanisms for the (234U/238U) disequilibrium. The variations in the activity ratio 
((238U/235U ) are related to the increase in the activity concentration of 238U with time and also to very little variations 
in 235U.The solubility for Ra, Th, and K are very low and mainly remain in the residuals.  
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1. Introduction 

Uranium, the heaviest naturally occurring 
element on the earth, plays an important role in daily 
life because of its use in nuclear power plants. It 
comprises three natural isotopes (234U, 235U, and 238U) 
with relative isotopic abundances of 0.0054%, 
0.720% and 99.275%, respectively [1]. These values 
may have small variations depending on the 
geographic origin of rocks due to natural isotopic 
fractionation, nuclear reactions or anthropogenic 
contamination. Precise measurement of the isotopic 
composition of uranium is of importance for the 
nuclear industry as well as in environmental and earth 
sciences. In earth sciences, interest is centered on the 
observation of the parent/daughter pairs in the U and 
Th decay series, which are present in natural samples 
in radioactive equilibrium. In case of environmental 
sciences, soil and sediments are the most suitable 
materials that preserve any remains of 
anthropogenically altered uranium [1].  

238U/235U isotope ratio has changed dramatically 
during earth history from about 3.3 to the present-day 
value of 137.88 [2, 3and 4].The natural variations, 
observed on earth today, must have been produced by 
chemical reactions that fractionate isotopes [5, 6, and 7]. 

Knowledge of the 234U/238U activity ratio in the 
ecosystem provides information about the 
mechanisms and processes of uranium transport and 
origin. It is estimated to be greater than one. Some 
factors are suggested to influence the uranium isotope 

ratio; the age of rocks, rock types and climate 
differences. In rocks older than a few million years, 
234U/238U activity ratio should be in secular 
equilibrium [8].  

However, the highly energetic alpha-decay of 
238U damages a mineral’s crystalline lattice and 
allows 234U to be more mobile during weathering of 
rocks by meteoric waters. Increased physical 
weathering and the resulting decrease in grain size 
increase the mineral surface area (per unit volume). 
This increases the number of alpha recoil fractures 
that are exposed to the surface of the grains, which in 
turn allows for an increased rate of 234U removal [9]. 
The rate of this removal is expected to decline with 
time as the more labile uranium is removed first, 
leaving the less- mobile uranium in the mineral 
crystalline lattices [10]. Rock type determines rock 
weathering rates. Where dolomite weather the most 
rapidly one is followed by shale and sandstones. 
Climate differences have been hypothesized to affect 
the 234U/238U activity ratio [11, 12]. 

The separation of radionuclides from any ore 
material passes through two steps. The first step is the 
leaching or dissolution of radionuclides by either acid 
or alkaline solution or then separation (filtration) of 
the solution (leachate) from the solid (residual).The 
second step is the precipitation of radionuclides from 
the leachate. 

In the present study, the radionuclides were 
measured for the original rock samples (shale, 
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siltstone, and sandy dolomite) and their leachates 
(solution after leaching processes) by HP-Ge detector 
at three time intervals starting directly after leaching 
processes (zero time ) to follow-up their radionuclides 
distribution. Siltstones are usually characterized by 
strong to very strong radioactivity due to their 
composition and can be more radioactive than shale. 
The high radioactivity for sandy dolomite may be due 
to the presence of phosphate or organic matter[13] 
Thus, the main aims of this study is to determine the 
concentration of dissolved 234U, 238U, 235U isotopes 
and the ratios( 238U/235U and 234U/238U) with their 
possible variations . 
2. Samples Preparation 

Different rock samples were collected from 
different sedimentary rocks, at west of WadiNaseib 
area, Southwestern Sinai, Egypt. 20 rock samples of 
each type were chosen, crushed and grounded to 
mesh 60 and then quartered to obtain representative 
sample of each rock type, they were packed in 200 ml 
marinelli beakers and sealed for measuring, after 28 
days. These samples were prepared for gamma-ray 
spectrometric analyses by HP-Ge spectrometer. 

Leaching processes were carried out on 100 g 
from each sample, using 30% H2SO4 and the 
leachates were separated (filtered) and packed in 200 
ml marinelli and prepared for measuring the activity 
concentration (Bq/l) for different radionuclides  
Gamma-ray Spectrometric Analysis 

The gamma spectrometer was used to measure 
the activity concentrations for the different uranium 
isotopes in three different rock samples. In addition 
the behavior of the isotopes concentrations in the 
different leachates of these rocks was studied at 
different time intervals. 

The work was carried out, using a closed-end 
coaxial gamma-ray detector (n-type) made of high 
purity germanium (HP-Ge) in a vertical configuration 
(Pop- Top cryostat configuration) cooled with liquid 
nitrogen. The used HP-Ge (EG&G Ortec Model 
GMX60P4) has a resolution of 1.10 keV at the 5.9 
keV gamma transition of 55Fe and 2.3 keV at the 1.33 
MeV gamma transition of 60Co. The detector has a 
photo-peak relative efficiency of about 60 % of the 3" 
 3" NaI(Tl) crystal efficiency. The spectrometer has 
a peak-to-Compton ratio of about 56 to 1 at the 1.33 
MeV peak transition of 60Co. Energy calibration of 
the detector was performed, using standard point 
sources. 

The efficiency calibration was performed by 
using threewell-known reference materials obtained 
from the International Atomic Energy Agency for U, 
Th and K activity measurements: RGK-1, RGU-1 and 
RGTH-1[14, 15]. The IAEA reference materials are 
similar to the examined rock samples Absolute 
efficiency calibration of the gamma spectrometry 

system was carried out, using the radionuclide 
specific efficiency method in order to reduce the 
uncertainty in gamma-ray intensities, as well as the 
influence of coincidence summation and self-
absorption effects of the emitting gamma photons [16]. 
The sample containers were placed on top of the 
detector for counting. 

The 238U concentration was determined by 63.3 
keV and confirmed by 1001 KeV,then the same 
geometry and size were used for both the samples and 
the reference materials [17]. The different 
concentrations of each rock sample were measured 
for about one day. The first measurement of the 
leachates was considered at a time (t = 0) and was 
measured directly after the leachates were prepared 
Each leachate was measured for an accumulation time 
between 2 &3 days and the measurement was 
repeated at different time intervals to study the 
behavior of the isotopes concentration with time. An 
empty cylindrical plastic container (polyethylene 
marinelli beaker) was measured, for a counting period 
of 3 days in order to collect the background count 
rates. 

Uranium-238 activity was determined indirectly 
from the gamma-rays emitted by its daughter 
products (234Th and 234mPa) whose activities are 
determined from the 63.3 and 1001 keV photo-peaks, 
respectively [18]. The uranium-235 activity was 
determined directly by its gamma- ray peaks; 143.8, 
163.4, 185.7, and 205.3 keV[19, 20, and 21]. The 234U 
activity was determined directly from the gamma-
rays emitted from this nuclide at energy of 53.2 
keV[22, 23]. 

The specific activity of 40K was measured 
directly by its own gamma-ray at 1460.8 keV. The 
specific activity of 214Pb was measured, using the 
295.2 keV and 351.9 keV, while the specific activity 
of 214Bi was measured, using the 609.3 keV. The 
mean specific activity of 232Th was measured, using 
decay products in secular equilibrium; the 338.4 
keV&911.2 keV from 228Ac and 583 keV& 2614.4 
keV from 208Tl. 
3. Results and Discussions 

The activity concentrations of the individual 
radionuclides were measured for three rock samples 
and at different time intervals starting directly after 
the leachates were prepared. The results are presented 
in Tables 1, 2 and 3. The activity concentration of 
238U for the leachates gradually increases from 
1143±22.54 to 1971±23.34 Bq/l for siltstone, while 
that of shale it increases from 1079±21.42 to 
1921±30.39 Bq/l and for sandy dolomite, it increases 
from 1506±30.45 to 2924±78.96Bq/l. The activity 
concentrations of 235U for the different samples are 
nearly constant with time. The reason for the higher 
234U concentration value is due to alpha-recoil 
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process, which enhances the mobilization and 
solubility of the decay product (234U) relative to the 
parent (238U). After the alpha-particle has been 
emitted, the uranium is often stabilized in solution [24, 

25].Fig. (1) indicates that there is an increase in the 
activity towards secular equilibrium with time for 

238U and234U. 
Table (4) indicates the solubility (%) of different 

radionuclides for rock types measured directly after 
the leachates were done at time (t = 0). It is clear that, 
the solubility of 235U is greater than that of 234U, 238U 
and 226Ra. Fig (2) illustrates these solubility variations 
in the radionuclides for the selected rock types. It is 
clear that the activity of 238U (%) = [(238U activity 
concentration in leachate / 238U activity concentration 
in rock sample) *100] for different rock types. In 
leachates it increases with time towards equilibrium 
state due to growth of 234Th (Table 5). The activity 
(%) in siltstone & shale is very close when compared 
to sandy dolomite. Solubility in sandy dolomite is 
much less than that of siltstone & shale in spite of the 
high activity in the original sandy dolomite sample 
(Fig.3). 

234U/238U activity ratios in the original samples 
were 0.85±0.15, 0.94±0.16 & 1.03±0.01 for siltstone, 
shale and sandy dolomite respectively.The ratios for 

first measurement of the leachates were considered at 
t = 0 for siltstone, shale and sandy dolomite samples 
as 1.09±0.17, 1.4±0.21, and 1.6±0.18 respectively. 
The enrichment in 234U is accordingly related to the 
crystal damage and leaching, which are the main 
mechanisms for the 234U/238U disequilibrium [12, 26].  

The activity ratio of 238U/235U is assumed to be 
nearly constant (21.7).This is because that the 
uranium was thought to be too heavy to undergo 
significant isotope fractionation. The ratios between 
238U and 235U for siltstone, shale and sandy dolomite 
in leachate samples are shown in Table (6) and Fig. 
(4). The differences in these ratios were interpreted as 
a result of the preferential leaching, oxidation and 
reduction (redox) processes .This variation is related 
to the increase in the activity concentration of 238U 
with time and very little variation in 235U. In case of 
siltstone, activity reaches almost secular equilibrium 
for 234Th in about two half –life times. This may be 
attributed to the fact that the solubility of 235U is more 
than that of 238U as shown in Table (4). In addition, it 
is higher in siltstone & shale than that of sandy 
dolomite rock. It is noticed in this table that, the Ra, 
Th and K solubility are in low percent (5.77%, 2.22 
% &1.11%) respectively. This is expected that the 
major remain activities will may be in the residual.  

 
Table (1): Activity concentrations (Bq/l) ofradionuclides for siltstone leachate at different time intervals  

Radionuclides Original sample Zero Time After21 days After10 days After7 days 

238U 5373±63.14 1143±22.54 1643±35.95 1832±33.34 1971±23.34 

235U 245±4.69 91±1.29 96±1.66 94±1.60 98±1.32 

234U 4544±785.12 1235±194.17 1891±344.98 1804±316.78 2158±197.45 

226Ra 6824±18.01 394±3.41 245±3.14 294±2.88 270±2.05 

214Pb 4958±6.92 5.5±0.26 45±0.92 48±0.84 46±0.65 

214Bi 5011±5.62 5.4±0.22 38±0.75 41±0.72 42±0.48 

232Th 50±2.36 1.1±0.11 1.3±0.12 1.7±0.13 3.4±0.22 

40K 315±6.12 3.5±0.19 3.7±0.27 3.6±0.22 N.D 

238U/235U 21.9±0.42 12.6±0.31 17.1±0.48 19.5±0.49 20.1±0.36 

234U/238U 0.85±0.15 1.09±0.17 1.15±0.21 0.98±0.17 1.09±0.10 
 
Table (2): Activity concentrations (Bq/l) ofradionuclides for shale leachate at different timeintervals 

Radionuclides  Original sample Zero Time After18 days After11 days After6 days 

238U 5843±61.64 1079±21.42 1671±29.62 1868±22.65 1921±30.39 

235U 268±0.66 97±1.24 97±1.39 98±1.30 98±1.85 

234U 5496±916.58 1522±227.62 1537±372.74 1788±220.23 1920±259.88 

226Ra 6297±14.34 487±3.71 515±4.12 547±2.94 540±3.88 

214Pb 4891±20.86 22.6±0.46 173±1.66 231±1.30 236±1.74 

214Bi 4976±27.64 22.6±0.46 161±1.27 207±1.01 213±1.34 

232Th 35.8±1.27 1.7±0.16 1.1±0.10 1.5±0.09 2.3±0.19 

40K 213±5.11 4.2±0.20 4.4±0.26 3.8±0.18 4.1±0.26 

238U/235U 21.8±0.24 11.1±0.26 17.05±0.26 19.06±0.34 19.6±0.48 

234U/238U 0.94±0.16 1.4±0.21 0.92±0.22 0.96±0.12 1±0.14 
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Table (3): Activity concentrations (Bq/l) ofradionuclides for sandy dolomite leachate at different time 
intervals  

Radionuclides  Original sample Zero Time After 18 days After9 days After6 days 
238U 20417±167.01 1506±30.45 2047±45.00 2796±44.45 2924±78.96 

235U 941±13.09 172.8±2.13 157±2.46 168±2.85 167±3.65 

234U 20998±2453.70 2489±273.56 2903±489.62 2659±392.21 3544±829.55 

226Ra 47299±50.53 1064±6.57 713±5.95 1217±6.85 1421±11.15 

214Pb 38503±18.23 71±0.88 352±2.97 455±2.64 494±4.78 

214Bi 38913±14.66 61±0.88 351±2.33 429±2.17 511±4.39 

232Th 22.2±2.06 1.2±0.11 0.06±0.01 0.25±0.03 0.41±0.08 

40K 112.8±11.09 1.3±0.14 N.D N.D 6.6±0.63 

238U/235U 21.7±0.35 8.7±0.21 13±0.35 16.6±0.39 17.5±0.61 

234U/238U 1.03±0.01 1.6±0.18 1.4±0.24 0.95±0.14 1.2±0.29 
 
Table (4): Solubility (%) of radionuclides for rock types measured directly after theleachates was prepared at 

(t = 0) 
Radionuclides Siltstone (%) Shale (%) Sandy dolomite (%) 

238U 21.27±0.49 18.47±0.42 7.37±0.16 

235U 37.14±0.88 36.19±0.05 18.36±0.34 

234U 27.18±6.35 27.69±6.20 11.85±1.90 

226Ra 5.77±0.05 7.73±0.06 2.25±0.01 

214Pb 0.111±0.01 0.46±0.01 0.184±0.00 

214Bi 0.108±0.00 0.45±0.01 0.157±0.00 

232Th 2.2±0.24 4.75±0.48 5.41±0.70 

40K 1.11±0.06 1.97±0.11 1.15±0.17 
 
Table (5): 238U%of different rock types at different time intervals [(238U% = 238U activity concentration in 

leachate / 238U activity concentration in rock sample)*100] 
Accumulated time in days siltstone shale sandy dolomite 

0 21.27±0.49 18.47±0.42 7.37±0.01 

21 30.58±0.76 28.6±0.59 10.02±0.02 

32 34.1±0.02 31.97±0.51 13.69±0.02 

39 36.68±0.61 32.88±0.63 14.32±0.04 

 
Table (6): The activity ratio (238U/235U) for siltstone, shale and sandy dolomite of leachates at different periods  

Accumulatedtime in days  238U/235U 
Siltstone Shale Sandy dolomite 

0 12.6±0.31 11.1±0.26 8.7±0.21 

21 17.1±0.48 17.05±0.26 13±0.35 

32 19.5±0.49 19.06±0.34 16.6±0.39 

39 20.1±0.36 19.6±0.48 17.5±0.61 
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Fig. (1): The activity concentrations (Bq/l) for different rock samples at three timeintervals 
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Fig. (2): The solubility (%) for different radionuclides of different rock types starting afterleaching process 

was prepared. 
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Fig. (3): Increasingofactivity (%) for 238U with time for different rock types 

 

 
Fig (4): The activity ratio (238U/235U) for siltstone, shale and sandy dolomite at three time intervals 
 
Conclusions 

The radionuclides concentration was determined 
by gamma-spectrometry for three different rock 
samples and in their leachates at three time intervals 
to follow-up their distributions. The absolute 
efficiency calibration was performed by using 
threewell-known reference materials. 

The activity concentrations for238U and234U 
increase towards secular equilibrium with time, while 
that of 235U, it is nearly constant. The activity of 238U 
(%) in siltstone & shale is very close when compared 
to sandy dolomite. Solubility in sandy dolomite is 
much less than that of siltstone & shale in spite of the 
high activity in the original sandy dolomite sample. 

234U/238U ratios were obtained where most 
samples exhibited isotopic ratios are higher than one 
in leachates. This is related to the crystal damage and 
leaching, which are the main mechanisms for the 
234U/238U disequilibrium. In this study, the deviation 
of 238U/235U activity ratio has been observed .This 
variation is related to the increase in the activity 

concentration of 238U with time with very little 
variation in 235U. In case of siltstone, activity reaches 
almost secular equilibrium for 234Th in about two half 
–life times. Ra, Th and K solubility are in low 
percent. This is expected that the major remain 
activities are in the residual.  
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Abstract: Background: Helicobacter pylori are well recognized as a major cause of gastrointestinal illnesses 
and gastric cancers. Therefore, the current study aimed to assess different methods for detection of H. pylori in 
the oral cavity (saliva and dental plaque) and in gastric biopsy among patients with gastric affection, as well as, 
detection of H. pylori antigen in stool, moreover, to evaluate the antibiotic susceptibility testing of the isolated 
strains.  
Methods: Specimens were obtained from Endoscopy Unit, Internal Medicine Department, Faculty of Medicine, 
Beni Suef University Hospital, Egypt. Thirty patients were subjected to detailed history and different sampling; 
gastric biopsy, oral and stool samples. The oral and gastric samples were processed and cultured. Thereafter, 
microscopic examination and rapid urease tests (RUTs) were conducted. H. pylori antigen detection was carried 
out in the stool samples, as well as, susceptibility testing to several antibiotics for all isolates identified.  
Results: The selected patients had a mean age of 36.23 + 6.317 years. They included 17 males (56.7%) and 13 
females (43.3%). 90% of the cases were found positive by culture of the gastric biopsies, while, 96.7% were 
positive in oral cultures. 92.5% of the gastric samples showed positive results by microscopic examination, 
however, RUTs were positive in 63.3% of the gastric samples and in 73.3% of the oral samples, meanwhile, 
66.7% of patients were found positive by testing their stool for H. pylori antigens. The prevalence of resistance 
among gastric and oral isolates to Amoxycillin, Amoxycillin/Clavulinic acid, Ampicillin/Sulbactam, 
Clarithromycin , Tetracycillin and Metronidazole were; (3.7 and 17.2 %), (11.1 and 24.1 %), (11.1 and 20.7 %), 
(11.1 and 24.1 %), (25.9 and 37.9 %) and (96.3 and 100 %) respectively.  
Conclusion: There is an evidenced association between gastric affection and oral H. pylori recognition that, 
even exceeds stool detection of H. pylori antigen. Moreover, continuous evaluation of antibiotic susceptibility 
should be carried out and clinicians should be aware about it to select the appropriate empiric regimen for H. 
pylori eradication. 
[Nermin H. Ibrahim , Azza Abdulazim Gomaa, Mohamed Ahmed Abu-Sief, Tamer M. Hifnawy  and  Mervat 
Abd El-Baseer Tohamy The use of different laboratory methods in diagnosis of Helicobacter pylori 
infection; a comparative study Life Sci J 2012; 9(4):249-259]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 36 
 
Key words: H. pylori, gastric diseases, antibiotic susceptibilities, RUT, Oral H. pylori 
 
1. Introduction 

Helicobacter pylori is a gram-negative 
bacterium that colonizes the gastric mucosa, and is 
associated with chronic gastritis, peptic ulcer 
disease, mucosa-associated lymphoid tissue 
lymphoma and gastric adenocarcinoma. 
Investigators found that chronic H. pylori infection 
is in approximately one-half of the world’s 
population and is etiologically linked to 63% of all 
stomach cancer or approximately 5.5% of the 
global cancer burden, and approximately 25% of 
cancers associated with infectious etiology. They 
also suggested it would nearly double between the 
years 2005 and 2050 if no sufficient measures were 
taken to eradicate such infection (Megraud et al., 
1993, NIH Consensus Development Panel, 1994, 
Mbulaiteye et al., 2009 and Ford and Axon, 2010).  

Around the world, the prevalence of H. pylori 
infection ranges from 20% to over 90% in adult 
populations. Infection rates average at about 30% in 
Western populations (Breckan et al., 2009 and 

Sykora et al., 2009), while, infection rates in Asian 
countries and in developing countries are higher and 
range from 60% to 90% (Prinz et al., 2005). 
Moreover, Mohammad et al. 2008 found that, the 
overall prevalence of H. pylori infection was 72.38% 
among Egyptian school children. 

 Although H. pylori was first isolated nearly 
30 years ago (Marshall and Warren, 1983), the 
process of infection, reinfection or human 
transmission remains unclear and there are few 
reports of its prevalence in the oral cavity of 
individuals with periodontal disease and gastric 
diseases (Riggio and Lennon, 1999). Many 
researchers have assumed that the primary 
extragastric reservoir for H. pylori is the oral cavity 
and may be the source of infection and transmission. 
The first documentation of the presence of H. pylori 
in the oral cavity was reported in 1989, when the 
bacterium was cultured from the dental plaque of 
one of 29 patients with H. pylori associated gastric 
disease (Krajden et al., 1989). Since then, some 
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reports indicated that Helicobacter may be present 
in oral cavity which can serve as a reservoir for 
bacteria and a source of gastric reinfection.  H. 
pylori have also been detected by culture and PCR 
in both dental plaques and saliva (Veerman et al., 
1997, Alm et al., 2000, Fritscher et al., 2004 and 
Sayed et al., 2011). 

Several diagnostic strategies for H. pylori are 
available. They can be divided into two groups: 
invasive and noninvasive tests. All invasive test 
methods are based on endoscopic examination 
during which biopsy specimens are obtained for 
direct (histological analysis, isolation) or indirect 
(urease test) diagnosis of H. pylori infection. 
Noninvasive methods reveal the presence of H. 
pylori by measuring the activity of urease (urea 
breath test), then by confirming the presence of 
antibodies in the serum. Meanwhile, other 
noninvasive tests were also evaluated in several 
studies including, detection of H. pylori antigens in 
stool and presence of H. pylori in the saliva 
(Ozdemir et al., 2001, Viara et al., 2002 [a] and 
Viara et al., 2002 [b]).  

However, culture and identifying H. pylori in 
gastric biopsy, still, the most definite method for 
identification. Nevertheless, it requires experience, 
accuracy and dexterity, as identification and 
culturing may sometimes be difficult and tedious 
process. In addition, the erratic distribution of H. 
pylori could also lead to flawed results. Microscopy 
and RUT can be highly specific if strictly 
performed, but they are based on biopsy specimens 
and thus are theoretically prone to sampling error, 
as in the case of culture (Yoshida et al., 1998).  

On the other hand, noninvasive tests for H. 
pylori are important in primary care, both for initial 
diagnosis of H. pylori infection and for 
confirmation of eradication. Current guidelines 
recommend noninvasive testing for diagnosis and 
treatment follow up of young dyspeptic patients 
without alarming symptoms as a primary care 
setting by using low-cost noninvasive tests (Vaira 
et al., 2002 [a]), including oral cavity bacterial 
isolation and identification. Therefore, determining 
the type of strain prevalent in the oral cavity or 
saliva, it could be easy to diagnose the strain 
colonizing the gastric mucosa as reported by Li et 
al., 1996 who demonstrated that same strain was 
present in both niches. Consequently, saliva 
specimens may potentially be reliable, and could 
serve as an effective and valuable noninvasive 
specimen to diagnose and monitor the efficacy of 
eradication therapy (Tiwari et al., 2005 and Sayed 
et al., 2011). 

Resistant strains of H. pylori are now widely 
prevalent in the United States and Europe, and 
eradication therapy with current regimens fails in 
10% to 20% of patients (Vakil et al., 1998 and 
Megraud et al., 2012). In vitro antibiotic sensitivity 
for H. pylori should be done to guide the selection 

of antibiotic and to predict the clinical response to 
treatment aiming at successful eradication (Hunt et 
al., 2000). 

Therefore, the current study aimed to assess 
different methods of detection of H. pylori in saliva 
and dental plaque of the oral cavity and in gastric 
biopsy among Egyptian patients with gastric 
affection, as well as, detection of H. pylori antigen 
in stool. Moreover, the investigation also evaluated 
the antibiotic susceptibility testing of the isolated 
strains in the present study.  
 
2. Subjects and Methods 

In the present study, specimens were obtained 
from Endoscopy Unit, Internal Medicine 
Department, Faculty of Medicine, Beni Suef 
University Hospital, Egypt, during the period from 
December 2008 to April 2009. Detailed personal 
history (including age, sex, occupation, smoking, 
etc.), patients complaints, family history, past 
history (especially any previous gastric complaint) 
as well as blood group type were recorded for each 
patient.  
1- Selection criteria 

The selected group of this study consisted of 30 
patients referred for gastroscopy with upper GIT 
symptoms at the endoscopy unit. All subjects were 
more than 21 years of age and had received no 
previous treatment for ulcer or gastritis. Individuals 
who had received antibiotic treatment in the last 2 
months, with history of alcohol abuse, having 
chronic debilitating disease, pregnant and lactating 
females were excluded from the study. The 
individuals who were included in the study showed 
good oral hygiene, although small amounts of supra-
gingival plaque could be visually detected at the 
time of sampling, and proven to be with gastric 
affection in the form of ulcer, erosion or gastritis 
shown by gastroscopy. All individuals signed an 
informed consent in order to be included in the study 
group. Scientific Research Ethical Committee of 
Beni Suef Hospital approved the study. Control 
group of 20 (13 males and 7 females) individuals 
were included in the present study. They were free 
from any upper GIT symptoms, did not take any 
treatment for gastritis or ulcer before and had no 
antibiotics for the previous 2 months.  
2-Sampling: 
a- Oral specimens (saliva and dental plaque) were 

collected from each volunteer before undergoing 
an upper gastric endoscopy. The samples were 
collected from the patients and the control group, 
in sterile containers for performing culture for H. 
pylori. The dental plaque sampling was 
conducted using cotton swab and placed in a tube 
containing the saliva collected and treated as a 
single specimen. Unstimulated salivary flow was 
collected in amount of 1-2 ml in long tubes that 
can accommodate the dental plaque swabs 
(Tiwari et al., 2005). After centrifugation 
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(14,000 x g) for 10 min, the supernatant was 
transferred into a fresh microtube and stored at 
70ºC for future analysis (Kignel et al., 2005). 

b- Gastric biopsy: two biopsies of the gastric 
antrum were collected, during upper gastric 
endoscopy, under complete aseptic condition in 
2 sterile cups sized 2x2 cm3 containing 1 ml of 
sterile saline (Bayerdorffer et al., 1989). One 
specimen was used for doing rapid urease test 
(RUT) and the other was used for direct Gram 
staining and culture of H. pylori. During 
endoscopic examination, patients were 
evaluated for the presence of gastritis, gastric 
ulcers or erosion to undergo the current 
investigation. 

c- Stool samples were collected for performing 
stool antigen of H. pylori from the selected 
group as well as the control group. 

 
3- Microbiological examinations: 
The microbiological part of this work was 
performed at the Medical Microbiology & 
Immunology Department, Faculty of Medicine, 
Beni Suef University.   

a- Rapid urease test (RUT):  
This test was performed directly on the unprocessed 

gastric biopsies and oral samples, using urea 
soft agar tube, by dipping the sample into the 
soft agar. The agar was inspected at 30 minutes, 
1, 2 and 24 hours for a colour change from 
yellow to pink indicating a positive result 
(Logan and Walker, 2001). 

b- Stool antigen detection:  
This was done for stool samples using “The One 

Step H. pylori Antigen Test Device (feces)”, 
which is a qualitative test using immunoassay 
for detection of H. pylori antigens in human 
feces specimens providing results in 10 minutes.  

 c- Gastric biopsy processing:  
Processing was done for biopsy specimens used for 

culture of H. pylori. A sterile automated 
mechanical homogenizer (house developed) 
with a speed of about 60-100 run/minute was 
used for gastric biopsy specimens processing for 
2-3 minutes to mince the biopsy into very small 
pieces. This was followed by centrifugation at 
6000 x g for 20 minutes (Logan and Walker, 
2001).  

i. Supernatants from the homogenized tissues: 
were used for direct Gram stain  

ii. Deposits from the homogenized tissues: were 
used for culture of H. pylori, freshly prepared 
blood agar plates (containing citrated sheep 
blood and made selective by addition of Dent 
supplement ‹Oxoid; Basingstoke, Hampshire, 
England›) were used to perform the culture of 
H. pylori and were incubated at 37ºC for 3-7 
days under microaerophilic conditions. Colonies 
were identified as H. pylori by its colonial 

morphology, typical appearance on Gram stain 
as well as catalase, oxidase and urease tests. 

iii- Cultures were performed on saliva and dental 
plaque specimens: Culture and identification of 
H. pylori were performed as mentioned above. 

 iv- Antimicrobial susceptibility testing for H. 
pylori: Antibiotic sensitivity of the isolates was 
determined using the Kirby-Bauer antibiotic 
testing (KB testing or disk diffusion method) as 
recommended by the Clinical and Laboratory 
Standards Institute (CLSI, previously called 
NCCLS) (2006 guidelines). In this method, a 
microbial suspension equal to 4 McFarland 
turbidity (12×108CFU/ml)  was prepared and 
cultivated on Muller-Hinton agar (Merck, 
Germany) supplemented with 10% sheep blood 
(Mishara et al., 2006) , using the following 
antibiotics; Amoxycillin (AML), 
Amoxycillin/Clavulinic acid (AMC), Unasyn 
(Ampicillin/Sulbactam) (SAM), Clarithromycin 
(CLR), Tetracycillin (TE) and Metronidazole 
(MTZ). 

4- Statistical analysis: 
Data were collected and analyzed statistically 

using Statistical Package for Social Sciences 
program (SPSS v16). The following tests were used 
in this study: mean, standard deviation, T test for 
independent samples, ANOVA test (analysis of 
variance). Significance levels: P>0.05 insignificant, 
P<0.05 significant and P<0.001 highly significant.                                 
 

3. Results  
 The current investigation included 30 
patients their ages ranged between 20 and 60 years, 
with mean age of 36.23 + 6.317 years. The highest 
prevalence of H. pylori infection was noted among 
31-40 Yrs age group as shown in table 1. The tested 
cases included 17 males (56.7%) and 13 females 
(43.3%). Moreover, 20 volunteers were enrolled as 
the control group, their ages ranged between 21 and 
68 with mean age of 41.1+13.1Yrs, including 13 
(65%) males and 7 (35%) females. 
 
Table (1): Comparison between different age groups 
among the studied cases: 

Age group (Yrs) No Percent 
21-30 7 23.3 
31-40 16 53.3 
41-50 6 20 
51-60 1 3.3 
Total 30 100 

 
Risk factors were assessed in the current study 

among the 30 patients with gastric affection 
including blood groups, smoking habit and 
occupational stress. All patients had occupational 
stresses; however, 50% of them were smokers. 
Regarding blood groups, 50% of the tested group 
was from the O group type, followed by A group 
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(26.7%) while, the B group patients represented 
23.3% and none were from AB group blood type 

(Figure 1). 

   

 
 
 
Out of the 30 patients examined, 27 (90%) 

were found positive by culture of the gastric biopsy. 
On the other hand, oral cultures were positive in 29 
cases representing 96.7%. The correlation between 
the culture results is shown in table 2. 
On comparing the culture results of the oral 
samples with the control group, it showed high 
significance (p ≤ 0.001); as the cultures of the oral 
samples of the control group were positive in only 
40% of the specimens (Figure 4). Specificity and 
sensitivity of the oral culture results compared with 
gastric cultures were 50% and 96.4% respectively.    
 
Table (2): Results of culture of H. pylori in 
different specimens: 

Oral  specimens' 
 culture 

Gastric biopsies' culture Total 
Positive Negative 

       Positive 26 (96.3%) 3 (100%) 29(96.7%) 

       Negative 1 (3.7%) 0 (0%) 1 (3.3%) 

        Total 27 (90%) 3 (10%) 30 (100%) 
 

Direct microscopic examination was 
performed on the gastric biopsies showing positive 
results in 25/ 27 culture positive specimens 
representing 92.5%. Specificity and sensitivity of 

the results compared with gastric culture were 100% 
and 93.1% respectively.    

Rapid urease test was performed on the gastric 
biopsy samples as well as oral specimens; it was 
found positive in 63.3% of the gastric samples and 
in 73.3% of the oral samples, meanwhile, 
represented 70.3% out of the 27 positive gastric 
cultures, and 75.8% out the positive 29 dental and 
saliva samples (table 3, Figure 2). The control group 
showed positive results of RUT in their saliva and 
dental samples in only 40% of the volunteers, which, 
when compared with the cases showed evident 
statistical significance representing p≤ 0.01 (Figure 
4). Specificity and sensitivity of the RUT of gastric 
biopsies results compared with gastric culture were 
100% and 77.1% respectively, nevertheless, RUT of 
oral samples when compared with oral culture, they 
showed  specificity and sensitivity of 100% and 
80.5% respectively. 
     
Table (3): Results of Rapid Urease Test (RUT): 
RUT of oral 
Specimens 

Gastric biopsy RUT   
   Total Positive Negative 

       Positive 15 (78.9%) 7 (63.6%)   22(73.3%) 
       Negative 4 (21.1%) 4 (36.4%)     8 (26.7%) 
       Total 19 (63.3%)  11(36.7)   30 (100%) 
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Figure 1: The distribution of risk factors among the tested group. 

               Figure 2: The results of RUTs versus culture results of gastric and oral samples.  
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The H .pylori isolates from gastric and oral 
samples were subjected to oxidase, urease and 
catalase tests. Among the isolates from gastric 
biopsies oxidase test was found positive in 25/27 
(92.6%) gastric isolates, while, 28/ 29 (96.7%) 
oral yields were found positive by the test.  

Urease test showed positive results in all 
gastric yields; however, it only gave positive 
results in 26 /29 (89.7%) isolates taken from oral 
samples. In addition, catalase test was found 
reactive in 23/27 (85.2%) gastric isolates, similarly 
in 25/29 (86.2%) oral H .pylori isolates (Figure 3).  
     

 
Figure 3: The results of biochemical reactions 
among the tested isolates.  
 

Twenty patients were found positive by testing 
their stool for H. pylori antigens representing 
66.7%. On comparing the cases with the control 
group it showed high significance (p ≤ 0.001) 
(Figure 4). The correlation between the stool 
antigen results and gastric culture is shown in Table 
4. Specificity and sensitivity of the stool antigen 
compared with gastric culture were 60% and 71% 
respectively.    
 
 
 
 

Table (4):  Results of stool antigen detection 
compared with gastric biopsy culture: 
Gastric biopsy
 results    
 

Results of stool antigen Total 
positive Negative 

       Positive 18 (90%) 9 (90%) 27 (90%) 
       Negative 2 (10%) 1(10%) 3 (10%) 
        Total 20 (66.7) 10 (33.3) 30 (100%) 
 

 
Figure 4: The correlation between the positive 
results of patients’ specimens and the control group 
samples. The values are expressed in % of positive 
results. ***P < 0.001**P < 0.01. 
 

All the isolates from gastric biopsy and oral 
specimens were subjected to antibiotic sensitivity 
testing on Muller Hinton sheep blood agar to the 
following antibiotics: amoxycillin, amoxycillin 
clavulinic, ampicillin salbactam, clarithromycin, 
tetracycline and metronidazole.  

The isolated strains of gastric biopsy samples 
showed high sensitivity to amoxicillin followed by 
clatithromycin, while, showed least sensitivity to 
metronidazole (3.7%).  
Meanwhile, the oral isolates showed the highest 
sensitivity to amoxicillin, amoxicillin clavulinic and 
clatithromycin. The strains were completely resistant 
to metronidazole (Table 5, Figure 5). Antimicrobial 
resistance was not statistically significantly 
associated with sex or age (p >0.05).   
 

Table (5):  Antibiotic susceptibility patterns of gastric and oral isolates: 

  
Gastric strains  
(Isolates number=27) 

Oral strains 
(Isolates number=29) 

  Sensitive Resistant Intermediate Sensitive Resistant Intermediate 

AML 
NO % NO % NO % NO % NO % NO % 
  26 96.3     1 3.7 0 0 24 82.8 5 17.2 0 0 

AMC 15 55.6 3 11.1 9 33.3 15 51.7 7 24.1 7 24.2 
SAM 14 51.9 3 11.1 10 37 11 37.9 6 20.7 12 41.4 
CLR 16 59.3 3 11.1 8 29.6 13 44.8 7 24.1 9 31.1 
TE 13 48.2 7 25.9 7 25.9 11 37.9 11 37.9 7 24.2 
MET 1 3.7 26 96.3 0 0 0 0 29 100 0 0 

AML: Amoxycillin, AMC: Amoxycillin clavulinic, SAM: Ampicillin salbactam, CLR: Clarithromycin, TE: 
Tetracycline, MET: Metronidazole. 
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Figure (5): A. Antibiotic sensitivity pattern of the gastric isolates, B. antibiotic sensitivity pattern of the oral strains 

 
On comparing the oral and gastric isolates, 17 

(65.3%) showed good matching regarding their 
colony morphology, biochemical reactions and 
antibiogram. However, 5 (19.2%) yields showed 
minor differences in 2 or 3 of the tested antibiotics, 
meanwhile, 4 (15.3%) of them were completely 
different in 4 or more of the tested reactions, 
antibiogram and/ or colony morphological 
characters. 

 
4. Discussion  

H. pylori have been designated as key 
organisms in the etiology of chronic gastritis, peptic 
ulcers (Megraud, 1993) and gastric cancer (NIH 
Consensus Development Panel, 1994 and 
Mbulaiteye et al., 2009) and their suppression and 
elimination has been considered the gold standard 
therapy for infectious gastric diseases.  

The current study included 30 patients with 
upper GIT symptoms proven to be with gastric 
affection in the form of ulcer, erosion or gastritis 
shown by gastroscopy, subjected to Outpatient 
Clinic of Internal Medicine and Endoscopy Unit, 
Faculty of Medicine, Beni Suef University. 

Ages of the study participants ranged between 
20 and 60 years, with mean age of 36.23 + 6.317 
years. There was association between 31-40 Yrs 
age group and infection density, though it did not 
reach statistical significance (Table 1). These 
results were comparable to European studies which 
reported correlation between age and gastric 
affection (Breckan et al., 2009 and Jackson et al., 
2009); however, these studies found increased 
prevalence of gastritis and H. pylori colonization 
with increasing age. 

A higher level of gastric affection and H. 
pylori isolation was observed among male patients 
(56.7%) rather than females (43.3%). This may be 
due to the poor oral hygienic conditions and 
tobacco smoking. This was in agreement with 
Lindella et al., 1991 who stated that there is an 
epidemiological evidence of an association between 

cigarette smoking and gastritis. Our results also 
agreed with those reported by Khulusi et al. 1995 
who assessed the same risk factors (sex and 
smoking), nevertheless, many studies contradicted 
these findings and found no such relation (Roma et 
al., 2009 and Zhang et al., 2009). 

In the present study, 50% of the tested group 
was from the O blood group, followed by A group 
(26.7%) while, the B group patients represented 
23.3%. None of the patients were from the AB group 
(Figure 1). Though the highest prevalence was 
among the O group patients, it did not reach 
statistical significance among the patients or in 
relation to H. pylori infection. The same finding was 
reported by Demir  et al., 2009 and Petrovic et al., 
2011 who stated that different ABO blood groups 
may show insignificant rates in the colonization 
numbers of the bacteria (p value > 0.05). However, 
this contradicted with Bhuiyan et al., 2009 who 
stated that children with blood group "A" were more 
susceptible to H. pylori infection than those with 
other ABO blood groups. In the current study, the 
cause of  higher incidence among the O group 
patients were not clear and the etiology of gastric 
affection is unknown, nevertheless, some studies 
have justified these findings by similarities between 
blood cell surface proteins and surface proteins on 
bacteria that live in the intestines of normal humans. 
Patients with blood type O have antibodies against A 
and B antigens, so, they have antibodies against 
these surface proteins. Helicobacter and other 
bacteria in the gut have type A and B surface 
proteins. Therefore, antibodies that react strongly 
with Helicobacter cause more swelling and 
inflammation, more stomach pain, more belching 
and more ulcers (Araya et al., 2000 and Alkout et 
al., 2000). 

It was observed in our study that psychological, 
occupational stress and smoking were considered as 
a risk factor of peptic diseases caused by H. pylori 
infection. This was consistent with the findings of 
Levenstein, 1998 who reported that psychological 
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stress and smoking probably functions most often 
as a cofactor with H. pylori.  In addition, four 
studies conducted in European populations among 
adults in the United Kingdom revealed that, male 
gender, increasing age, tobacco use and lower 
socioeconomic status were all significantly 
associated with positive H. pylori colonization 
(Jackson et al., 2009). Therefore, H. pylori may be 
inadequate as a sole explanation for peptic ulcers. 

 Different diagnostic measures were 
performed in the current investigation and 
compared with the mostly used method for 
diagnosis; culture of gastric antral biopsy on 
selective media. They included RUT, microscopic 
examination, and culture of oral (dental plaque, 
saliva) samples, biochemical reactions for the 
positive isolates as well as stool antigen detection. 

The present findings showed high positivity 
rate of H. pylori colonization in both gastric and 
oral samples in the examined group, in a percentage 
of 90% and 96.7% respectively (Table 2). On 
comparing the culture results of the oral samples 
with the control group, it showed high significance 
( p ≤ 0.001) (Figure 4). Specificity and sensitivity 
of the oral results compared with gastric culture 
were 50% and 96.4% respectively. These results 
may justify the question raised by many studies, 
whether the oral cavity is a reservoir for gastric H. 
pylori infection or not (Loste et al., 2006 and 
Bṻrgers et al., 2008). Our results were comparable 
to those of another study done in Egypt as well; it 
revealed 100% prevalence in patients with gastric 
affection and showed specificity and sensitivity of 
50% and 100% respectively (Sayed et al., 2011). 
This same study found also high significance when 
compared patients with gastric pathology with 
another group with no gastric affection (p ≤ 
0.0017). However, many other studies showed 
much lower rates of H. pylori colonization among 
dyspeptic patients, patients with gastric pathology 
and even among the control group with no gastric 
complaints (Souto and Colombo, 2008 and Silva et 
al., 2009).   

These contradictions in the current findings 
from other investigations may be explained by local 
environmental factors which influence the 
establishment and composition of the plaque 
needed for microbial adhesion to tooth surfaces. 
Environmental conditions are not uniform and the 
microbial composition at the site depends on the 
outcome of a variety of host-microbial and 
microbial-microbial interactions (Scheie, 1994).  

 The higher prevalence of oral H. pylori in 
rural community, such as presented in the current 
investigation, may be explained by the 
characteristics of the patients investigated, little 
access to standard medical and dental care, close 
contact, overcrowding, poor sanitation, low level of 
education and low level of socio-economic status 
(Al Asqah et al., 2009) or may be due to iatrogenic 

transmission during the poor dental care service 
(Madinier et al., 1997).        

For patients undergoing upper gastrointestinal 
endoscopy, RUT is considered to be a cheap and a 
reliable test that allows screening of H .pylori 
infection (Perri, 2003). In the present study, 19 
isolates (70.3%) out of the 27 positive gastric yields 
were found reactive by RUT, meanwhile, it was 
positive in 22 (75.8%) out the positive 29 dental and 
saliva samples (Table 3, Figure 2). On comparing 
the culture results with the control group, it was 
statistically significant (p≤ 0.01) (Figure 4). 
Specificity and sensitivity of the RUT of gastric 
biopsies results compared with gastric culture were 
100% and 77.1% respectively, nevertheless, RUT of 
oral samples when compared with the oral culture, 
they showed  specificity and sensitivity of 100% and 
80.5% respectively. These results were comparable 
to those of Pajares et al.(1998) who found that the 
sensitivity and specificity of the rapid urease test 
ranged between 80 and 90%. Negative RUTs in our 
study may be explained that patients were in acute 
phase of ulcer bleeding (Schilling et al., 2003), or 
patients were on acid reducing drugs since recent 
use of the latter can cause false negative results. 
RUTs should be carried out 4 weeks after the 
completion of therapy (Yakoob et al., 2008).   

In the present study, H. pylori yields from 
gastric biopsies as well as oral samples had 
undergone several biochemical reactions; urease, 
oxidase and catalase tests. The results of oxidase test 
were positive in 92.6% of the gastric biopsy samples 
and in 96.7% of oral samples. While, urease test 
were 100% positive in gastric biopsy samples and 
89.7% in oral samples. However, catalase test was 
85.2% positive in gastric biopsy samples and 86.2% 
in the oral samples (Figure 3).  

The results of “The One Step H.pylori Antigen 
Test Device (Feces)” revealed that 20 out of the 30 
patients were found positive by testing their stool for 
H. pylori antigens, representing 66.7%. On 
comparing the cases with the control group it 
showed high significance (p ≤ 0.001) (Figure 4). 
Specificity and sensitivity of the stool antigen 
compared with gastric culture were 60% and 71% 
respectively. This was different from the findings of  
Forné et al.(2000), Manes et al.(2001)and Krausse 
et al.(2008) who stated that H. pylori stool antigen 
represents a sensitive test and suitable for detecting 
H. pylori infection with sensitivity similar to that 
obtained with other standard tests. Also these results 
were different from those of Vaira et al., 2002 [b] 
who reported that the stool antigen detection of H. 
pylori had a sensitivity of 94% and a specificity of 
97% before and after treatment. However, Gulcan et 
al., 2005 found similar results with a percentage of 
61% of the selected group; nevertheless, the 
specificity and sensitivity were higher than the 
current findings. These discrepancies in the results 
may be due to the variability in the tests used and/or 
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following certain antibiotic treatments that the 
patients did not reveal, which may cause the level 
of H. pylori antigens to decrease to the 
concentration below the minimum detection level 
of the test (Soll. 1990, Anand et al.1996 and 
Cutler. 1996). 

Treatment of H. pylori infection is becoming a 
very relevant problem especially in the developing 
countries. Although different therapeutic regimens 
are currently available, treatment failure remains a 
growing problem in daily medical practice. Several 
factors could play a role in the eradication failure, 
but the most relevant are antibiotic resistance and 
patient's compliance. In our study, it was found that 
H. pylori strains were almost completely resistant to 
metronidazole in both gastric biopsy and oral 
isolates. This came in accordance with Torres et al. 
(2001) who reported that resistance to 
mertonidazole is even more prevalent in the 
developing countries, where up to 95% of isolates 
may be resistant. Resistance to metronidazole may 
be explained by the frequent use of nitonidazole 
derivatives (metronidazole, ornidazole) in treatment 
of amebiasis and giardia infections which renders 
the bacteria resistant against the drugs (Zwet et al 
1994).  Regardless of the reason, it is now clear that 
metronidazole should not be included in treatment 
regimens for H. pylori in Egypt (Sherif et al., 
2004).  

In the present study, the resistant rate was the 
least among isolates treated with amoxicillin among 
gastric yields (3.7%), while, it was higher among 
oral strains (17.2%). Whereas Kato (2002) reported 
0% resistance to amoxicillin, higher resistance rates 
were reported in a study done in Iran (11.6 %) 
(Milani et al., 2012). On the other hand, resistance 
to clarithromycin was found to be 11.1% in gastric 
biopsy samples and 24.1% in oral samples, these 
findings agreed with the result reported by Fijen 
(2003) who stated 9.1% resistance rate among 
subjects of African descent. Resistance to 
clarithromycin is becoming more prevalent in some 
European countries, where the prevalence may be 
as high as 17% (Romano and Cuomo, 2004 and 
Megraud et al., 2012).  

Moreover, it was found that H. pylori were 
less susceptible to tetracycline, about 48.2% 
sensitivity rate in gastric biopsy samples and 44.8% 
in oral samples. This susceptibility to tetracycline 
was in a disagreement with Kim et al (2003) 
findings. They reported that H. pylori resistance to 
tetracycline was only 6.8% of the isolated strains. 
However, higher resistance rates have been 
reported in other studies from Iran (Milani et al., 
2012). Interestingly, in the work of Van der 
Wouden et al., 1999 isolates exhibited cross-
resistance to metronidazole, and the cross-
resistance could be transferred to tetracycline-
susceptible H. pylori strains, which may be 
comparable with our findings.  

Amoxicillin clavulinic and ampicillin 
salbactam showed moderate sensitivity rates among 
the isolates with better susceptibility among the 
gastric isolates rather than oral yields in the 
following order; 55.6, 51.9% in gastric strains and 
51.7, 37.9% in oral isolates. Antimicrobial resistance 
showed no statistical significance in association with 
certain sex or age groups, which agreed with the 
work of Milani et al., 2012 who concluded the same 
results in their study. 

Many characteristics were different between 
the gastric and oral isolates regarding colony 
morphology, biochemical reaction and it was even 
clearer in their antibiotic susceptibility patterns. This 
may be explained by the environmental 
inconsistency between the oral and gastric habitats 
and colonization and biofilm formation. This 
variability may affect the genetic presentation of the 
bacteria or their gene expression as suggested by 
many studies (Cole et al., 2004, Pattiyathanee et al., 
2009 and Andersen and Rasmussen, 2009).  
 
5.  Conclusion and Recommendations 

In conclusion, there is no one non invasive test 
enough to diagnose H. pylori infection and 
subsequently follow up of treatment outcomes, 
nevertheless, saliva and dental plaque culture 
propose a good prediction tool associated with 
gastric affection caused by H. pylori infection, with 
fairly good specificity and sensitivity, that was 
found better than that of stool antigen detection in 
the current study. Moreover, appropriate eradication 
of H. pylori is necessary as many gastric cancers 
could be prevented by elimination of H. pylori. 
Antibiotic susceptibility patterns vary widely in 
different time and place, therefore, continuous 
evaluation should be carried out and clinicians 
should be aware about it to select the appropriate 
empiric regimen for H. pylori therapy.       
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1. Introduction 
              Regard to information technology 
development many databases have been developed to 
store the related data. Analyses of these databases to 
mine hidden rules have incremental importance [1]. 
One of the noticeable techniques help managers to 
make good decisions is data mining. This technique 
makes great tools available for users during current 
decay to extract meaningful information and useful 
patterns from databases [2], and this knowledge 
should be exact, readable and easy to understand [3]. 
But in spite of vast area of applications for data 
mining it still needs some manual operations, not 
automatic, to complete [3]. One of the important data 
mining techniques is association rule finding. It can 
extract hidden rules and dependent properties which 
have important role in decision making [1]. Apriorri 
Algorithm is the most famous one to extract 
association rule mining. But this algorithm has a 
major weakness which cannot calculate the minimal 
value of support and confidence and these parameters 
is estimating intuitively [3]. There are several 
algorithms to improve performance and accuracy of 
Apriorri. In traditional algorithms of association rule 
mining both of support and confidence parameters 
minimal value is chosen by the user try and error and 
this has an important effect on algorithm performance 
[1]. This approach can also produce many rules in a 
large database, millions, which probably many of 
them are not useful; it can be implied that it doesn't 
have enough efficiency [20]. So we need a method to 

find best values of support and confidence parameters 
automatically specially in large databases. Main goal 
of this paper is to presenting an optimal method to 
find suitable values of minimum threshold for 
support and confidence efficiently. This aim is 
achieved using particle swarm optimization (PSO) 
algorithm. PSO as an optimization method [5, 6] can 
be used for optimization of association rule mining 
[4]. A special type of PSO, named Binary PSO, is 
used for our work regard to its efficiency for local 
and large interval domains [21]. 
2. Literature Review 
              Because of long runtime of Apriori 
algorithm to find association rules, its operational 
efficiency has a considerable importance. Several 
papers have presented different association rule 
mining algorithms to improve Apriori algorithm. 
Savasere et al. [8] developed Partition Algorithm for 
association rule discovery which is basically different 
form classic algorithm. This algorithm first scans the 
database to find strong item sets. Then support value 
is calculated for all item sets. Validity hint of 
Partition algorithm is that any strong item set appear 
in a section at least one time. Park et al. [22] 
introduced DHP at 1995. DHP is a derivative of 
Apriori plus some extra controls. It uses hash table to 
restrict candidates. DHP has two main properties: 
effective make of item sets and efficient reduction of 
database size by dropping adverse attributes. 
Toivonen et al. [23] presented sampling algorithm at 
1996. This algorithm is about finding association 
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rules according to reduce database operations. DIC 
algorithm by Brin et al. at 1997 [9] splits database 
into some parts called start point. It determines 
support value for item sets belong to each start point 
and so extracts the patterns and rules. Bender search 
algorithm [10] by Lin et al. developed at 1998 can 
discover rules from most frequent itemsets. Yang et 
al. offered an efficient hash based method named 
HMFS which combines DHP and Bender search 
algorithms results in reduction of database scan and 
filtering repeated itemsets to find greatest repeated 
itemset [11]. This can shorten overall computation 
time for finding greatest repeated itemset. Genetics 
algorithm has been applied to association rule mining 
during recent years. [12] Utilizes weighted items to 
distinguish unique itemsets. Value of different rules 
is determined using weighted items in fitness 
function. This algorithm can find suitable threshold 
value for association rule mining. Saggar [13] et al. 
presented a method for optimizing extracted rules, 
using genetics algorithm. The importance of the work 
is that it can predict rules with negative value. 
              Kuo et al. [1] in 2011 developed a PSO 
based method for automatic finding threshold value 
of minimal support. Their work shows that basic PSO 
can find values faster and better than genetics 
algorithm. Gupta [3] also offered a method at 2011 
for automatic finding of threshold value using 
weighted PSO. His results show high efficiency of 
PSO for associative rule mining. This approach also 
can gain better values of threshold in comparison 
with previous ones. 
3. Basics 
3.1 Association rule mining 
              Agrawal et al. raised associative rule mining 
idea at 1993 [14]. A positive association rule 
presented as if A→B which A and B are subsets of 
itemset(I) and each itemset includes all of the items  
{i1,i2, …,in}; It can be shown that in database D= {T1, 
T2, . . ., Tk} a customer buys B product after buying A 
one if A∩B≠Ø. Association rule mining should be 
based on the following two parameters: 

1. Minimum support: finding item sets with 
the value above threshold 

Support(A → B)=P(A B)=  (1) 

2. Minimum Confidence: finding item sets 
with the value above threshold 

Confidence(A → B) =p(B|A)= (2) 

Better rules have greater support and confidence 
value. Most famous algorithm for association rule 
mining is Apriori, offered by Agrawal et al. It 
repeatedly determines candidate itemsets using 
minimal support and confidence to filter itemsets for 
finding repeated ones with more frequency [1]. 

3.2 Particle Swarm Optimization Algorithm 
              PSO algorithm first developed at 1995 by 
James Kennedy, Russell C. Eberhart. It uses a simple 
mechanism inspiring from simultaneous motion of 
birds and fishes fly and their social life. This 
algorithm has successful applications recent years [5, 
6]; mainly neural network weighting and control 
systems and everywhere that genetic algorithms can 
be use. PSO is not only a tool for optimization but 
also a tool for human social recognition 
representation. Some scientists believe that 
knowledge will optimize in effect of mutual social 
behaviors and thinking is not only a private action, 
indeed it is a social one. There are some entities in 
search space of the function which we are going to 
optimize it, namely particles [15]. PSO as an 
optimization algorithm provides a population based 
search which every particle change its position 
according to the time. Kendy in 1998 represented that 
each particle can be a possible answer that can move 
randomly in problem search space. Position change 
of each particle in search space is affected by 
experience and knowledge of itself and its neighbors 
[16]. Suppose we have a d dimension space and i'th 
particle from the swarm can be present with a 
velocity vector and position vector. Position change 
of each particle is possible by change in position 
structure and previous velocity. Position of each 
particle is xi and it has information about best value 
which has reached yet, named pbest. This 
information is obtained from particles attempt to 
reach the best answer. Also any particle knows the 
best answer obtained for pbest from others in the 
swarm, named gbest. Each particle tries to change its 
position in order to reach the best solution using the 
following parameters: 
xi current situation, vi the velocity, destination 
between the current position and pbest, destination 
between current position and gbest. 
So the velocity of each particle changes as follows: 

 (3) (pbesti - xi
k ) + c2r2  . 

(gbest  –  xi
k  )Vi

k+ 1 = wvi
k + c1r1 .            

Which Vi
k is the velocity of each particle in k'th 

repeat, w is the inertia weight, c1 and c2 are learning 
coefficients, r1 and r2 are random variables in the 
[0,1) interval with the unique distribution, xi position 
of each particle i in the k'th repeat, pbesti which is 
pbest of i'th particle and gbest which is gbest of the 
group. Maximum of velocity (Vmax ) is to prevent 
velocity from increasing unlimitedly [17,18]. Position 
of each particle is determined as follows: 

Xi
k+1 = xi

k + vi
k+1     (4) 

Equations 1 and 2 are form primitive version of PSO 
algorithm. PSO algorithm is so easy and has low 
computational, speed and memory load. It is using to 
solve continues problems while our work needs 
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discrete version of the PSO. One of the discrete 
versions is binary PSO which has developed by 
Kennedy and Eberhart at 1997 [6]. They did a small 
change on the algorithm to support discrete quantities 
also. Velocity is used as a probabilistic threshold 
value here and can be 0 or 1. Xj

i, value of j'th bit from 
binary vector, shows the i'th particle position. So the 
following describes Binary PSO function [7]: 

Xi
j[t]= (5) 

Which σ is a random number with the uniform 
distribution in [0,1] interval. s(.) is also the Sigmoid 
function described as follows: 

 S(z)=        (6) 

Velocity change in Binary PSO is the same way as 
standard PSO. 
 
4. Method 
              Research steps of this paper are as the Figure 
1. This is composed of two main parts: Data 
Preprocessing (Steps 1 to 4) and Data Mining (Step 5 
and 6). First we describe data collection (Step 2) and 
preprocess it (Steps 3 to 4) and then we use the 
algorithm to mine association rules (Steps 5 and 6). 
In the part one we prepare the database to apply the 
algorithm. First we preprocess it in order to make it 
ready to change to binary form. After converting it to 
the binary form, well form for using with binary 
PSO, we will generate primary population in order to 
find gbest. Then we apply PSO to find minimum 
threshold value of support and confidence using 
particle movement funded optimal values. Having the 
best threshold we can use it for association rule 
mining resulting into better results. Hardest part of 
the research is to collect data and prepare it. Data is 
the primitive thing used in data mining. So it is 
important for good data mining to access and 
implement suitable data [19]. Data used for this paper 
is from Foodmart 2000 Database in the format of 
Microsoft SQL Server 2000, Sales_fact_1997 table 
[1,3,24]. 

There are 86837 records from sale activity of a 
supermarket. Each record contains 8 properties. Our 
sample includes of 4000 random records. We have 
used optimal binary PSO to improve positive and 
negative rule production. Each particle represents a 
positive rule; consist of a predecessor and a 
successor. Figure 2 shows a particle; orange color is 
predecessor and blue one is successor. Every box 
represents a field from database. Containment of the 
boxes presents the value of a field in the database in 
the binary format. 
 

 
Fig1. Steps of the proposed method 

 

 
Fig2. Presentation of a particle 

 
For example Fig. 3 shows a rule with the 

following specifications: 
IF(product_id = 53  AND store_id =1)→(   
customer_id = 3,   store_sales = 3)  
 

 
Fig3. Example of a particle in the database 

 
Implementation of the proposed method has been 

done using R2010b version of MATLAB software. 
Movement representation of the particles toward the 
best goal is prepared form MATLAB also. Guiding a 
particle from the swarm population to an optimal 
answer is done by the fitness function. The particle 
with the greatest value of fitness usually supposed as 
the best particle [1] and [3]. In the proposed method 
A and B are collections of properties participating at 
predecessor and successor obtained from decoding 
respective particle according to what is explained. 
We calculate support and confidence values as 
follows: 
In order to producing rule in the form of if A   → B, 
two criteria form cost(p)function has been used to 
evaluate association rules quality. 

 
           (7) 
 
              (8) 
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After sending the particles to the fitness function, 
particle with the greatest fitness level will be used to 
move other particles toward the most optimal rule. 
Fitness function is defined as follows: 
Fitness= α1*Support +α2*Confidenss –α3*NA 
Which NA is the number of properties used in the 
rule and coefficients, α1,α2,α3, is used to parametric 
control of fitness function and customized by the 
user. First and second parts of this function is related 
to support and confidence values. It is essential to 
take into account both parts simultaneously. Because 
only one of support or confidence values cannot be a 
criteria for quality assessment of produced rules. It is 
evident that the more the value of both factors 
simultaneously the better the quality of the rule. We 
know that long rules will probably result to low 
quality productions also. So we try to produce 
relatively short, readable rules with more concept and 
quality which has special importance in data mining 
[3].= First n particles are creating quite randomly, 
each one representing a rule. Then fitness value of 
each one will be evaluated using the function noticed 
before. Binary PSO search algorithm will run until 
reaching the end condition; i.e. the best particle has 
founded and support and confidence value of it can 
be used as minimal support and minimal confidence. 
So we can utilize them for mining better and more 
association rules. 
5. Results and Discussion 

Running proposed method on the sample noticed 
before, 4000 random samples from Sales_fact_1997 
tables of Foodmart 2000 database, showed 
satisfactory results. We set the PSO algorithm 
parameters as follows: 
 

Table 1. PSO Algorithm Parameters 
α 1 α2 α3 Learning rate of 

C1,C2 

Repeat 
Numbers 

0.8 0.8 0.2 2 7 
After running the algorithm for five 

population sizes, Table 2 was obtained: 
We compared our results with those 

obtained from latest reference, reference [3]. Results 

were so better. Fig. 4 compares confidence acquired 
by two algorithms and Fig. 5 compares acquired 
support. Red curve is our proposed algorithm while 
blue one is from [3]. X axis is the population size. 

Obtained results form proposed algorithm 
will lead to better association rule mining, because of 
fine tuned minimum support and confidence. So we 
can conclude that proposed algorithm can improve 
the performance of association rule mining. 
 

 
Fig. 4- Confidence compare of two algorithms 

 

 
Fig. 5- Support compare of two algorithms  

  
  Table 2. Results of the proposed algorithm  

Runtime 
(sec) 

Discovered  
support 

discovered 
confidence 

number 
of rules 

Population 
Size 

State Optimal Rule 

92 0.005 1 350 5 1 a3=9642 --> a5=3   
129 0.155 1 700 10 2 a8=1 -->  a5=2  
220 0.155 1 1050 15 3 a8=1 -->  a5=2   
314 0.0025 1 1400 20 4 a4=129 a6=4.9 a8=2 -->  a5=2   

401 0.0073 1 1750 25 5 a4=188 a8=2 -->  a5=3  
471 0.32 0.93 2100 30 6 a8=3 -->  a5=3   
562 0.005 1 2450 35 7 a4=120--> a5=2   
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6. Conclusion 
         Main disadvantage of association rule mining 
like Apriori is the intellectual computation of 
minimum support and confidence. Using the binary 
PSO algorithm, it is possible to compute both 
parameters quickly and efficiently. Results show 
improvements in comparison with previous methods. 
So we propose to add a prior computation to 
association rule mining before starting the task to 
determine minimum support and confidence. Future 
works can focus on improving PSO algorithm speed 
and considering negative rule mining in addition of 
positive rules. Because negative rules has the same 
importance of positive rules for managers. It is 
possible to suggest new methods to association 
mining of negative also. 
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Abstract: A metabolic disease technically refers to altered metabolism, but as used in this context refers to 
conditions which have their origin in nutrition or management as contrasted to infection. There are a number of such 
conditions which can occur with sheep and goats, but seldom represent a major constraint under commercial 
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1. Introduction 
              In a broad interpretation the term "disease" 
includes anything which affects the well being of the 
animal., however, most people think of disease in a 
more restricted sense as those due to infection. The 
broader interpretation may include infectious and 
parasitic disease, as well as nutritional or metabolic 
disorders, toxic plants, and in the case of the Angora 
goat, a largely unique problem of "offshear" or freeze 
losses. The Angora often exhibit symptoms of "ill 
thrift" which is apparently predisposed by their high 
nutritional requirements. For this reason they may be 
slow to recover, even after disease or parasites are 
removed as a problem.  
 
2. Acidosis  
              Refers to overloading on grain in an animal 
which is not adapted to this type of feed. The result is 
a high acidity of thedigestive system which can kill 
the animal, but more frequently cause the animal to 
go off feed for a variable period of time. There is 
little reason or logic to free choice feeding of goats 
on high grain rations, and thus little reason to incur 
this problem except for the case of accidental access 
to feed. 
 
3. Bloat  
             Bloat is an extended rumen filled with gas 
which can result in death. It usually results from 
consuming fresh legume forage which also rarely 
occurs with the Angora under range conditions. 
Goats are less subject to bloat than some other 
species such as cattle, and they do not have a high 
dietary preference for or access to legumes such as 
alfalfas or clovers. There are two types of bloat 
which may have different origins. These are free gas 
bloat or frothy bloat. If observed early enough, some 
types of bloat can be treated by passing a stomach 
tube to release the gas. Prevention is more important 

and consists of altering the type of feed and/or by the 
use of anti-bloat agents in the feed. Rumensin which 
is often used with goats as a coccidiostat tends to 
reduce bloat. Other compounds in this group 
probably have similar properties. Poloxalene is a 
commonly used bloat retardant or can be used for 
treatment. It should be effective if taken regularly 
(daily), but the method of administration (i.e., in feed 
or salt) can present problems. It can be used to treat 
frothy bloat when given as a drench or directly into 
the rumen as an injection or by stomach tube. 
 
4. Grass tetany  
              Grass tetany results from an electrolyte 
imbalance as a result of consuming fast growing 
highly succulent forage. The condition is rarely 
observed in Angora. An affected animal will die 
unless they are treated, but most can be saved by 
providing electrolytes in the form of glucose 
solutions (containing magnesium) in the vein. 
 
5. Milk fever 
              Milk fever is a similar condition with the 
lactating animal which is producing a large volume 
of milk. Thus this problem appears to be rare in the 
Angora. It is caused by a rapid lowering of blood 
calcium as calcium is deposited in the udder 
following parturition. It can be treated by the use of 
electrolytes such as calcium gluconate in the vein or 
possibly under the skin or in the peritoneum. The 
author has not observed white muscle disease in the 
Angora, but it may well occur in areas which have 
low selenium levels in the soil. It is due to a 
deficiency of vitamin E or selenium or a combination 
of these. It can be treated or prevented by providing 
these as supplements in the feed, or injection. 
Selenium should only be used as directed, as it can be 
toxic.  
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6. Posthitis 
             Inflammation of the prepuce is a condition 
which will frequently be observed in goats. It is 
restricted to the male as it represents a scabby 
ulceration over the sheath or prepuce. It may result in 
an inability of the animal to extend the penis or 
urinate. The condition tends to result from one or 
more of three situations. One of these is a high 
protein feedstuff in which the excess nitrogen is 
excreted in the urine as urea which changes the pH of 
the urine causing irritation of the tissue of the 
prepuce or sheath. A second condition is that the 
animal spends a lot of time around barns or 
contaminated bed grounds resulting in unsanitary 
conditions which may predispose infection of this 
area. The third condition is the presence of a specific 
organism belonging to the Corneybacterium (C. 
renale) group which is often found in the urine or 
under unsanitary conditions. This condition may be 
found in either intact males or in wethers and can at 
times represent a high infection rate. Testosterone 
implants have been used in some countries to combat 
the problem as it causes the wethers to extend their 
penis and reduce the irritation from the urine or the 
threat of blockage. This material is not available to 
livestock producers in the United States. Another 
preventative is not to overload the animal on protein. 
However, under some grazing conditions a high 
protein intake can occur from natural vegetation. 
Antibiotics in the feed, such as terramyacin or 
aureomycin as used in feedlot rations, will tend to 
reduce the likelihood of infection and to reduce the 
problem. This solution is somewhat impractical for 
the grazing animal. Treatment is possible, but is time 
consuming and may be slow to yield results. It 
consists of cleaning the infected area and removing 
the scab if the animal is unable to urinate. A good 
antiseptic solution, such as iodine scrub or hydrogen 
peroxide or a mild chlorine solution can be used. The 
use of a medicated antibiotic ointment applied to the 
area and in some cases an injection of an antibiotic is 
sometimes advisable. 
 
7. Urinary calculi  
              waterbelly or urolithiasis can also be a 
problem of Angora males. It can occur on the range, 
but under production conditions it tends to be 
restricted to potential breeding males which are 
receiving a high level feeding of formulated rations. 
It is also often seen in wether goats kept around the 
barns or in pens as lead animals. It is caused by 
formation of stones or calculus which blocks the 
urinary tract preventing urination and can cause 
rupture of the bladder. It can largely be prevented, 
but treatment has limited value. For young males to 
be fed in confinement, special rations should be 

formulated. The problem often results from animals 
being fed high phosphorus feeds such as rations 
containing grains (sorghum) and oil meals 
(cottonseed meal) and alfalfa. This problem can 
largely be prevented by insuring that the calcium to 
phosphorus ratio is 2 to 2.5:1. This may require the 
addition of calcium supplements such as Calcium 
Carbonate to the ration. With valuable males it may 
also be advisable to include in the ration 0.5% 
ammonium chloride or 0.6% ammonium sulfate to 
acidify the urine. Potassium chloride may also have a 
similar effect, but would be preferable only if the 
ration tended to be low in potassium. Also salt 
(sodium chloride) should be included in the ration to 
insure that the animals drink plenty of water. The 
latter practice reduces the concentrations of 
chemicals in the urine and the tendency for calculus 
formation. It is important to insure that the animals 
have access to water (not frozen) on a continuous 
basis as calculi cases often show up during or after a 
period of water deprivation. The condition may be 
treated by surgical intervention, but this course of 
action has little value for goats since the cost would 
exceed the value of the animal. In some cases the 
initial blockage occurs in the urethral process (the 
small filiform appendage at the end of the penis). If 
this is the case it is possible to extend the penis and 
clip this off with no adverse effect to the animal. Any 
more drastic surgery would require veterinary 
assistance and likely leave the animal useless for 
breeding purposes. If detected in the very early stages 
some cases may be reversed by administration of 
urine acidifying agents. One of these is methionine 
hydrochloride, administered orally as a paste, or a 
solution of ammonium chloride used as a drench. The 
latter material could potentially be toxic or caustic 
and should be used with care. Relaxing drugs (such 
as Atropine) may be used to assist in passing stones. 
If treatment is to be effective, an early diagnosis must 
be made. The symptoms include dribbling of urine, 
sand or crystals around sheath, obvious signs of 
discomfort including biting or kicking at the sheath 
or belly. 
 
8. Swelling disease 

 Waterbelly or ventral edema may 
sometimes be confused with urinary calculi, but it has 
totally different physiological explanation. It is 
largely due to anemia or fluid loss in the tissue with 
the excess fluid accumulating along the underline or 
in the legs (the lower part of the body). Affected 
animals do not normally appear sick, but the 
condition is usually evident to the observer. It is 
rarely fatal, but is certainly an indication that all is 
not well with the animal. This condition is almost 
totally restricted to reasonably high producing 
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Angora goats indicating that it is nutritional or 
physiologic in origin, and is associated with the high 
level of mohair production. It appears often to be 
increased or predisposed by parasitism, low protein 
intake or some type of stress such as shearing. 
Prevention should call for insuring that the animals 
are not suffering from a high level of parasitism and 
that they are receiving an adequate level of protein 
and to minimize stress. Hypoproteinemia may not 
necessarily result only from a low protein content in 
the ration, but also from a high protein (or a specific 
amino acid) requirement of the animal as a result of a 
high level of fiber production. An iron deficiency is 
sometimes considered to be a predisposing factor. 
The condition is often seen in young males being 
developed for breeding purposes, but since this 
condition is a strong clue that the animal may be 
"over bred or otherwise unsuited" for their 
environment, it may not be desirable to use this type 
of animal for breeding purposes at least as a stud 
animal, even if they recover. Treatment consists of 
removing the above mentioned predisposing 
conditions and in extreme cases treatment with a 
diuretic (such as lasix) to encourage the animal to 
pass the excess fluid accumulation. A complete or 
total explanation for this condition is not available at 
present.  

 
9. Pregnancy toxemia 
              Ketosis, twin lamb or kid disease or 
pregnancy disease is often listed as a metabolic 
disease. It is due to incomplete breakdown of fat 
among pregnant animals requiring a great amount of 
energy (glucose) during late gestation. The writer has 
not observed this as a problem with Angoras but it 
presumably can occur. The small amount of fat on 
Angoras and their tendency to abort partially protect 
them from pregnancy toxemia. Prevention would 
consist of providing adequate energy during late 
pregnancy. Treatment might consist of oral 
administration of molasses or propylene glycol.  
 
10. Abortion  
              Abortion occurs more frequently in Angora 
than other types of farm or ranch livestock. Goats in 
general and the Angora in particular, are highly 
predisposed to this problem. It is generally realized 
that this condition is related to nutrition, primarily a 
deficiency of size or energy or to stress which 
disrupts normal feeding. This problem was discussed 
more thoroughly in the chapter on reproduction. 
 
Toxic Plants: Due to the nature of their grazing 
habits and conditions under which they are raised, 
toxic plants are one of the major problem areas for 
Angora goat producers. Discussing this problem is 

made more difficult by the realization that toxicity is 
a relative term in that most feedstuffs or forages can 
have adverse effects at some time or some place or in 
some amounts. For instance, some favorite feedstuffs 
can cause trouble. Alfalfa may cause bloat and a 
condition known as "red gut," and in some cases a 
high estrogen content interferes with reproduction. 
Small grain forages carry a threat of producing 
"swellhead" or photosensitization. Sorghum forages 
carry a threat of prussic acid poisoning. Overfeeding 
on grain carries the threat of acidosis or 
enterotoxemia. Cottonseed or cottonseed products 
have the potential, under some condition, of causing 
gossypol toxicity. Toxic plants are present on almost 
all rangelands, and the ability to use these lands is 
based on the premise that animals will not eat these 
plants or will not eat them in sufficient amounts to 
cause trouble. Many toxic plant problems result from 
overstocking (sometimes intentionally for control of 
noxious plants), forcing the animals to utilize plants 
which they might otherwise ignore. Additionally, 
goats may be included in grazing programs in the 
belief that they are less likely to graze toxic plants or 
are more resistant to them or that goats may be used 
in some causes to remove plants (leafy spurge) which 
constitute a problem with other livestock species. It is 
important for individual producers to know the 
potentially troublesome plants in their area, the 
likelihood of their causing problems and the 
symptoms they produce. There are a number of 
reviews of toxic plants (see James, et al., 1980, 
Sperry, Dollahite, Hoffman and Camp, 1977 and 
Rowell, undated) which collectively list 
approximately 100 plants which have the potential of 
causing problems, and still do not list some of those 
which can be a threat to goats. Many of the more 
common plants found on rangelands are listed as a 
threat under some conditions. These include most 
types of oaks, mesquite, white brush, black brush, a 
variety of milk weeds, and number of plants in the 
nightshade or Solanum group, etc. Fortunately the 
writer has had little experience with many of these 
potential problems. In many cases a good source of 
information may be obtained from producers who 
have had long experience running goats in a given 
area. Some of the plants have not been reported to 
cause trouble with goats, but they are listed in the 
belief that this may reflect the fact that goats are not 
routinely produced in areas where these plants are 
present. The current tendency for goats to move into 
new areas may result in losses in the future. 
Admittedly, this list does not contain all potentially 
toxic plants and tends to emphasize the plants found 
on the range lands of the Southwest. In addition to 
this listing, a few individual plants or conditions or 
groups of plants will be discussed in more detail. 
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Losses due to toxic plants are more likely to be 
observed on overstocked ranges, or when hungry 
animals are turned to pastures where toxic plants are 
a threat. A number of poisonous plants cause 
photosensitization or "swellhead" (sensitivity to 
light). These conditions are usually due to liver 
damage, but some plants result in this condition 
without evidence of liver damage. If caught in the 
early stages and removed to shady or protected areas 
some of the affected animals will recover, depending 
on the amount of liver damage. More importantly, if 
producers become proficient in identifying the early 
symptoms they may be able to take protective action 
(ie. move to pens or to new pastures) before heavy 
losses occur. A number of plants are nitrate 
accumulators (pigweed, carelessweed, kochia, etc.) 
and thus can be toxic. These tend to be those found 
around barns or pens where the soils have a high 
level of fertility, but the problem can also be 
encountered under field conditions. Care should be 
exercised in allowing hungry animals access to the 
areas or type of plants mentioned. Nitrates or their 
byproducts bind with hemoglobin in the blood to 
reduce the oxygen carrying capacity. There is little 
warning of toxicity and death may be the first 
evidence, but occasionally labored breathing, 
particularly after being stressed may be seen. Some 
plants are also selenium accumulators, but these are 
not common in areas where Angoras are normally 
produced.  
 
11. Oak  
              Oak poisoning is rare in goats as many 
Texas ranges have some type of oak as an important 
forage for goats, and goats may be included in the 
range management program to control or utilize oaks. 
Problems are rare, but heavy losses are known to 
have occurred in cases where goats are forced to live 
almost exclusively on oak forage. Since most parts of 
the oak plant are low in feed value, losses may have 
been due to a combination of starvation and 
poisoning. Observed losses have been mostly with 
broadleaf type of oak such as scrub oak or blackjack 
oak. Early growth or buds of shin oak are known to 
be dangerous to cattle, and potentially goats as well. 
The problem with oak is tannins or tannic acid, and 
the feeding of an anti-acid such as calcium oxide 
(slaked lime) has been shown to be beneficial in 
preventing losses in cattle. It is usually administered 
in a salt or mineral mixture at 8 to 10%. In theory, 
animals such as the goat which rely heavily on the 
oak as a feed source might benefit from routine 
administration of calcium oxide. The writer has made 
repeated attempts to demonstrate such a benefit 
without success, but in those cases no death losses 
were encountered even in the control groups. 

However, since the tannin in these plants interferes 
with protein digestion (and perhaps energy sources as 
well) a good response can usually be obtained by 
providing protein and energy to animals utilizing the 
oak plant extensively.  
 
12. Hydrocyanic or prussic acid  
              Hydrocyanic or prussic acid poisoning 
represents a threat with certain groups of plants. The 
plants most commonly put into this category are the 
various forms of sorghum. However, other plant 
including chokecherry, plum, flax, mountain 
mahogany, and elder also fit into this category. These 
plants represent major threats after they are wilted or 
damaged by drought or freezing, and should not be 
used under these conditions without testing. Sodium 
thiosulfate or methylene blue are specific antidotes 
for hydrocyanic acid poisoning, but have little value 
because the time available for administration is short. 
Some specific plants with which producers in Texas 
should be familiar with before exposing goats to 
them are Guajillo, Coyotillo and Sacahuista. Guajillo 
is an important leguminous forage plant for goats, but 
animals existing almost exclusively on this plant 
develop "limberleg" or "wobbles" of the rear legs. 
Fortunately the condition is slow to develop and 
heavy losses can be prevented by close observation 
and removal to other areas or management system as 
soon as symptoms appear. Coyotillo also produces a 
condition sometimes called "limberleg", but the 
problem is much more acute than with Guajillo. 
Producers are able to use rangelands where this plant 
is present by developing a population of animals 
which either do not eat the plant or which have 
developed a tolerance for the plant, and exercising 
caution in introducing new or naive animals to these 
areas. The entire Sacahuista plant is toxic, but 
problems primarily occur when sheep or goats 
consume the blooms or seed heads. These plant parts 
are highly toxic, but are not a threat except at certain 
seasons of the year (summer or fall). This plant 
causes photosensitization or swellhead and animals 
exposed to the plant should be observed carefully at 
critical times in order that appropriate action can be 
taken. It is possible to run goats on pastures where 
Sacahuista is present depending on the stocking rate, 
amount of Sacahuista present, the amount and quality 
of alternate forage available and with careful 
management at critical times. 
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Abstract: This study was carried out to evaluate the effects of feeding ensiled mixed tomato and apple pomace 
(EMTAP) on blood metabolites and chewing behavior of dairy cow. Six multiparous Holstein dairy cows in mid 
lactation were used in 3×3 Latin square design and fed alfalfa hay plus concentrate mixture with three levels 
replacement with EMTAP (0, 15, 30%) during 63 days. Results showed that, differences between treatments were 
significant. Feeding EMTAP resulted in higher glucose, cholesterol, BHBA, triglyceride, and total protein (P<0.01) 
concentrations then control diet. Data showed that, total eating time (hours per day) was not significantly (P > 0.05) 
affected by treatments, but time spent eating, ruminating and total chewing activity per daily intake (kg) of DM and 
NDF decreased significantly with increasing EMTAP in diet. It was concluded that, EMTAP can efficiently replace 
up to 30% alfalfa hay. The nutritive value of tomato and apple pomace could be improved when they are used 
together (50:50) in dairy cows diet.  
[Farzad abdollahzadeh, Rahim Abdulkarimi. The effects of some agricultural By-products on blood metabolites, 
chewing behavior and physical characteristics of dairy cow diets . Life Sci J 2012;9(4):270-274] (ISSN:1097-
8135). http://www.lifesciencesite.com. 39 
 
Key words: blood metabolites; chewing behavior, agricultural By-products. 
 
1.  Introduction 
              Ruminants which are able in converting 
waste items in to useful products such as meat, milk 
and skin, offers a feasible solution of using by-
products and preventing pollution (Oni et al., 2008). 
Tomato and apple pomace are two alternative by-
products that obtained from tomato paste and apple 
juice industrial production, respectively. These by-
products are produced in huge amount annually. The 
chemical composition of final pomace is linked to the 
morphology of the original feed stock and the 
extraction technique used. Although tomato and 
apple pomace are varying from nutrient density, 
effective processing can improve their nutritive 
value. According to NRC, (2001) apple pomace (AP) 
is very low in protein (6.4% protein on DM basis), it 
also serves as a useful energy source because of high 
content of soluble carbohydrate for ruminants. 
Researches conducted on AP (Rumsey, 1978; 
Fontenot et al., 1977), showed that AP supplemented 
with natural proteins was comparable to protein 
enriched corn silage. In contrast, Elloitt et al. (1981) 
demonstrated that, tomato pomace (TP) have the 
potential to be a good source of protein, however its 
energy source may be limited due to the high fiber 
content. Previous researches reported different results 
from feeding TP and AP. The complementary 
composition of AP (low protein concentration) 
(Alibes et al., 1984; NRC, 2001; Pirmohammadi et 
al., 2006) and TP (high protein content) (Fondevila et 
al., 1994; Del Valle et al., 2006; Weiss et al., 1997) 
suggest to use those by-products together. Our 

previous observations (unpublished data) showed that 
processed TP with AP (ratio of 50:50) had more 
palatability and digestibility than processing with 
urea, wheat straw, NaCl and NaOH for sheep. The 
aim of the present study is to evaluate the effect of 
ensiled mixed tomato and apple pomace (EMTAP) 
on blood metabolites and chewing behavior of dairy 
cow. 
 
2. Material and methods 
             Fresh experimental samples of tomato 
pomace (TP) and apple pomace (AP) were collected 
from several factories in Urmia city (Iran). TP and 
AP were mixed together (50:50 on DM basis) and 
ensiled without any additive in a trench silo on a 
concrete floor. The mixed TP and AP silage 
(EMTAP) was sealed for 55 days, next fed as TMR 
diets in three levels replacement of alfalfa hay. 
Chemical composition of TP, AP and EMTAP was 
determined using the method suggested by AOAC 
(2000). Neutral detergent fiber (NDF) and acid 
detergent fiber (ADF) were determined using method 
of Van Soest et al. (1991). Six multiparous dairy 
Holstein cows were used in a 3×3 Latin square 
experimental design with three 3-wk periods. They 
were kept in individual concrete tie-stalls and had 
free access to drinking water at all times. The daily 
TMR diets were given in two equal feeds at 08:00 
and 20:00 h to provide approximately 10% feed 
refusal each day (as-fed basis). Feed refusal were 
removed and weighed before feed offered at 08:00 h. 
Body weight was recorded prior to morning feeding 
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on 2 consecutive days at the beginning and at finish 
of each period. The experimental periods lasted 21 d, 
including 14 d of adaptation and 7th d of sampling 
and data collection. During the last 7th d of the 
experimental period collection and sampling of TMR 
diets, feed refusal, rumen fluid, blood, feces and 
urine were performed. Normal herd management 
practices were followed during the experiment. 
              On the morning of last day in each sampling 
period, blood samples were taken from the jugular 
vein of each cow 3 h after feeding and placed into 
vacuum tubes. The blood samples gently kept in ice, 
and then were centrifuged at 1500 g for 15 min to 

separate the serum. The serums were transferred into 
storage pipe and labeled with data and animal 
identification and stored at 20°C until analysis. 
Concentration of plasma glucose, cholesterol, 
triglyceride, BHBA, albumin, urea, ammonia-N, total 
protein, calcium, phosphorus, were measured by 
using an auto analyzer Spectrophotometer, mark 
Unico, model S 2100 SUV, serial number 2165168, 
Japan. Sodium and potassium were measured by 
Flame photometer, model PFP7, Serial number 
12377, Genewey factory, England.  
 

 
 

Table 1. Ingredients and nutrient composition of experimental diets (DM basis) 
 

Diets (EMTAP levels) 
 

3 2 1   

30%EMTAP 15%EMTAP 0%EMTAP Ingredients 
18.41 33.35 45.67 Alfalfa hay 

30 15 0 EMTAP‡ 
9.92 10.23 10.25 Soy bean meal 
38.2 37.99 37.96 Barley 
0.99 0.57 0 Fat (Oil plant) 
1.54 2.09 5.4 Wheat bran 
0.44 0.27 0.22 Caco3 
0.5 0.5 0.5 Premix† 

 (% based DM)  Nutrient compositions  
  63.1 78.3 98 DM 

1.62 1.58 1.54 NEL (mcal/kg) 
15.5 15.5 15.4 CP 
35.1 35.2 35.4 NDF 
24.3 23.1 21.4 ADF 
0.5 0.6 0.6 Calcium  
0.4 0.4 0.4 Phosphorus   

51.59 51.65 54.33 Concentrate  
48.41 48.35 45.67 Forage 

‡EMTAP, ensiled mixed tomato and apple pomace; DM, dry matter; NEL, net energy for lactation; CP, crude 
protein; NDF, neutral detergent fiber; ADF, acid detergent fiber. †Premix supplied (on a concentrate DM 
basis): 400.000 IU of vitamin A/kg, 100.000 IU of vitamin D3/kg, 100 mg of vitamin E/kg, 219 mg/kg of  Mn, 
69 mg/kg of Zn, 116 mg/kg of Fe, 23 mg/kg of Cu, 1.8 mg/kg of I, 0.6 mg/kg of Co, and 0.46 mg/kg of Se. 

 
The feces and urine pH were measured 3 h 

after morning feeding for two consecutive days on d 
3 and 4 of each sampling period.  Feces were 
collected and extracted through cheesecloth into a 
clean beaker; the urine samples were taken via vulva 
stimulation. Feces and urine pH was measured using 
a Schott Titrator Titroline easy pH-meter. Animal 
behaviors were monitored visually for 24 h period on 
day 5 of each sampling period. The assumption was 
that the particular chewing activity persisted for the 

entire 5-min period between each visual observation 
(Beauchemin et al., 2003). Chewing activities were 
expressed as total hours on 24 hr period per unit of 
DM and NDF intake by dividing minutes of eating or 
ruminating by the mean daily nutrient intake. 

Collected data were statistically analyzed 
using the GLM procedure (SAS. 1998, Inst. Inc., 
Cary, NC). Level of significance was α = 0.05, and 
the Tukey test was used to test for all pairwise 
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comparisons among means. The model used for this 
analyze was: 

Yijk= μ+ Ti+ Cj+ Pk+ εijk 

where Y is dependent variable, μ is the overall mean, 
T is treatment effect (i = 1, 2, 3 EMTPA levels), C is 
cow effect (j= 1 to 6), P is period effect (k= 1, 2, 3) 
and ε is random residual error term. 
 
3. Results and discussion 
              Blood metabolite concentrations are shown 
in Table 2. Feeding EMTAP resulted in higher 
glucose, cholesterol, BHBA, triglyceride, and total 
protein (P<0.01) concentrations. In contrast, urea, 
albumin, calcium, phosphorous, sodium and 
potassium were not affected significantly (P > 0.05) 
by treatments. The results obtained are in good 
accordance with our expectations. Increasing the 
presence of soluble carbohydrates and digestible 
nutrients in AP (Rumsey, 1978) and high amount of 
protein (21.75) and fat (13.4) in TP resulted in higher 
concentration of blood metabolites. There was high 
correlation between rumen and blood ammonia-N, as 

well the volume of rumen ammonia-N directly 
related to rumen degradability of diet protein. As 
above mentioned, TP has high content of not 
degradable proteins. In contrast with our results, 
Belibasakis (1995) reported that, replacing maize 
silage and soya bean meal with alone TP at 13% DM 
of dairy cows diet did not affect significantly same 
blood metabolites. While, in present study we saw 
significant differences. This inconsistency may be 
due to use of EMTAP in our study.  Mean value of 
eating and ruminating times as well as particle size 
distributions for the diets are given in Table 3. Total 
chewing time (hours per day) varied from 13.58 to 
12.09 with ruminating time varying from 7.30 to 
6.13, for control and EMTAP diets, respectively. 
Data showed that, total eating time (hours per day) 
was not significantly (P > 0.05) affected by 
treatments, but time spent eating, ruminating and 
total chewing activity per daily intake (kg) of DM 
and NDF decreased significantly with increasing 
EMTAP in diet.  
 

 
Table 2. Blood metabolites concentration of cows fed diets with different content of EMTAP. 

                                           Diets (EMTAP Levels)  
  

 1 2 3   
 0% 

EMTAP 
15% 

EMTAP 
30% 

EMTAP 
  

Item    S.E.M P value 
Glucose, mg/dL 79.55b 90.89b 118.8a 4.76 <0.01 
Ammonia-N, mg/dL 6.87 6.88 6.92 0.02 0.12 
Urea, mg/dL 30 33.67 34 1.72 0.33 
Cholesterol, mg/dL 86.95 b 124.8 b 139.8a 9.30 0.01 
Triglycerides, mg/dL 9.69c 11.43b 13.2a 0.47 <0.01 
BHBA, mg/dL 6.15b 8.25b 8.68a 0.31 <0.01 
Calcium, mg/dL 8.44 8.68 8.96 0.53 0.48 
Phosphorus, mg/dL 5.35 5.48 5.71 0.31 0.59 
Sodium, mEq/L 136 136.33 136.5 1.57 0.98 
Potassium, mEq/L 3.7 3.85 4.10 0.21 0.4 
Total protein, g/dL 6.7b 8.5b 9.28a 0.37 <0.01 
Albumin, g/dL 4.05 4.33 4.64 0.24 0.26 
Diets; 1= control or 0% EMTAP; 2= 15% EMTAP; 3= 30% EMTAP; S.E.M.= standard error of mean; a,b,cMeans 
in the rows with different superscripts are significantly different (P<0.05). 
 
              Dietary fiber plays a fundamental role in 
ruminant DM intake and stimulates chewing activity 
and rumen fermentation. The fiber of by-products has 
different physical and chemical properties from 
forage NDF (Zhu et al., 1997), in particular their 
particles have smaller dimensions and higher density 
(Firkins et al., 1991). Chewing activity is usually a 
good indication of rumen health because chewing 
stimulates saliva secretion. The influence of the diet 
treatments resulted in linearly decrease in proportion 
of particles on the sieves (PSPS) with increasing 

amount of EMTAP in the diets (Table 3). Lower 
ruminating and total chewing time for the diets 
containing EMTAP compared to the control, 
reflected their low peNDF and particle size 
distribution. According to our results, Beauchemin et 
al. (2003) reported that dietary peNDF were 
moderately associated with ruminating time but not 
with eating time and increasing ruminating time 
rather than increasing eating time may be a more 
efficient means of improving ruminal pH status. The 
pef value for the EMTAP containing diets (59 to 65, 
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15 and 30% EMTAP, respectively) was significantly 
(P<0.01) smaller than that of the control diet (pef: 
73), because a large amount of these diets included 
concentrate and EMTAP, which almost entirely 
passed through the 19 and 8-mm sieve. Generally, 
total chewing time decreases as forage NDF 
(Beauchemin, 1991) or particle size (Grant et al., 

1990) in the diets decreases. According to our results, 
Chumpawadee and Pimpa (2009) reported that, the 
use of non forage fiber sources (such as TP) caused a 
decrease of chewing time due to the smaller particle 
size and lower peNDF. 
 

 
Table 3. Particle size distribution and physical effectiveness factors of diets differing in ratio of EMTAP. 

  
 Diets (EMTAP Levels)   
 1 2 3   
 0% 

EMTAP 15% EMTAP 30% EMTAP 
  

Item    S.E.M P value 
      
Eating activity      
h/d 6.28 6 5.96 0.11 0.16 
Min/kg DM 17.73a 15.22b 14.63b 0.57 0.01 
Min/kg NDF 50.11a 43.22b 41.68b 0.80 P<0.01 
Ruminating time      
h/d 7.30a 6.47b 6.13b 0.23 0.02 
Min/kg DM 20.61a 16.41b 15.05c 0.28 P<0.01 
Min/kg NDF 58.24a 46.60b 42.87c 0.73 P<0.01 
Total chewing time      
h/d 13.58a 12.47b 12.09b 0.19 P<0.01 
Min/kg DM 38.34 a 31.62 b 29.68 c 0.22 P<0.01 
Min/kg NDF 108.35a 89.82b 84.55c 0.14 P<0.01 

TMR offered, % DM retained on 
sieves. 

     

19 mm 35a 29b 26c 0.16 P<0.01 
8 mm 38a 36b 33c 0.13 P<0.01 
Pan 27a 35b 41c 0.07 P<0.01 
pef †  73a 65b 59c 0.05 P<0.01 
PeNDF, % of DM‡ 25.84a 22.88b 20.71c 0.09 P<0.01 
† Physical effectiveness factor determined as the proportion of dry matter retained by both sieves of thePenn State 
Particle Separator 
‡peNDF measured as the NDF content of the TMR multiplied by the pef. 
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Abstract: Children with idiopathic nephrotic syndrome (INS) may be at risk for metabolic bone disease (MBD) 
because of biochemical derangements caused by the renal disease, as well as the corticosteroid effects on bone. We 
studied 70 children with INS for clinical, biochemical, and radiological evidence of MBD. These patients were 
divided into two groups: 55 frequent relapsers (FR; group I), and 15 infrequent relapsers (IFR; group II). Thirty 
healthy children matched for age and sex constituted the control group. Bone mineral density (BMD) of these 
children was evaluated by the Achilles Express Quantitative Ultrasound (QUS) device. Univariate and multivariate 
analyses were performed to analyze factors predictive of low BMD T- score. We observed that nephrotic children 
had significantly lower mean BMD T- scores compared with controls (-1.99 ± 0.74 versus -0.39 ± 0.87; P = 
<0.0001). Also, children in group I were found to have significantly lower mean BMD T- scores compared with 
group II (-2.1± 0.67 versus -1.31± 0.64; P = <0.0001). We also observed that 32.7% of group I had osteoporosis 
compared to none of group II (P= 0.01). Significantly higher doses of steroids over longer duration of therapy were 
administered to group I compared with group II (P = < 0.0001 and 0.0004 respectively). On multivariate analysis, 
the only factor found to be predictive of a low BMD T-score was greater cumulative steroid dose (P= 0.02). We 
concluded that children with INS are at risk for MBD, especially those receiving higher doses of steroids. Regular 
BMD evaluation and appropriate therapeutic interventions are recommended for these children. The role of 
prophylactic therapy in such patients needs to be further investigated. 
[Naglaa F. Boraey, Ahmad Addosooki, Mohammad A. Mohammad; Marwa M. El-Sonbaty, Safinaz E. El-Toukhy. 
Metabolic Bone Disease in Children with Idiopathic Nephrotic Syndrome. Life Sci J 2012; 9(4):275-280]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 40 
 
Key words: Metabolic bone disease, Nephrotic syndrome, Bone mineral density, Osteoporosis. 
 
1. Introduction 
            Children with idiopathic nephrotic syndrome 
(INS) may be at risk of metabolic bone disease 
(MBD) (Gulati et al., 2003).  Patients with nephrotic 
syndrome and normal renal function frequently have 
abnormalities in calcium and vitamin D metabolism 
(Grymonprez et al., 1995). 
       Glucocorticoid (GCS) drugs, mainly prednisone, 
remain the sheet anchor of therapy in children with 
INS. These drugs are often prescribed on a long-term 
basis, and are associated with a number of side 
effects. The most common and serious, however, is 
bone loss leading to osteoporosis (Cohen and Adachi, 
2004). In fact, they are considered the number-one 
cause of secondary osteoporosis (Dore, 2010). Bone 
loss occurs even with low-dose GCS therapy, but is 
most rapid and extensive at prednisone doses ≥5 mg 
per day or equivalent. Loss of bone mass is most 
rapid during the first year of GCS therapy and 
significant reductions can be seen as soon as 3 
months after starting therapy (McIlwain, 2003). Up to 
50% of chronic GCS users develop bone loss leading 
to fracture, especially of spine and neck of femur 
(Saigal et al., 2006). 

        Thus, children with INS are prone to MBD 
because of both biochemical derangements caused by 
the renal disease itself, in addition to GCS therapy 
(Gulati et al., 2003). However, the propensity of 
steroids to cause osteoporosis and fractures is often 
neglected (Srinivasulu et al., 2010). 
        The data that have been published on BMD in 
children with nephrotic syndrome (NS) who have 
been treated with GCS are equivocal and there is still 
conflicting evidence on the risk of low bone mass in 
these children. Whether nephrotic children are prone 
to MBD is of therapeutic significance because these 
children would merit prophylactic therapy with 
calcium and vitamin D. Therefore, we conducted this 
study to evaluate the prevalence of MBD in children 
with nephrotic syndrome with normal renal function, 
and to study the effect of different variables, 
including cumulative dose of received 
corticosteroids, on the BMD of these children.  
2. Patients and methods 
        This retrospective cross sectional study was 
conducted at the Pediatric Nephrology Clinic, Sohag 
University Hospital, Sohag, Egypt. We recruited 70 
children (47 males, 23 females), aged 4- 14 years 
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previously diagnosed to have INS according to the 
criteria of the International Study of Kidney Disease 
in Children (ISKDC, 1981). The following patients 
were excluded: (1) those with abnormal renal 
function defined as GFR less than 90 mL/min/1.73m2 
calculated by the Schwartz formula (Schwartz et al., 
1987). (2) those who have a regular follow up period 
less than 12 months. (3) those who received 
corticosteroid therapy for less than 6 months period, 
or in a dose less than 5mg prednisone per day. (4) 
those with clinical evidence of malnutrition or 
systemic diseases. (5) those receiving calcium and 
vit.D supplementation. In addition, 30 children 
matched for age and sex with no history of renal 
disease were taken as controls. Informed consent was 
obtained from parents of all children prior to their 
participation in the study. 
        All of the children with INS were treated 
according to the standard protocol according to Pais 
and Avner (2011). The initial therapy, consisted of 
daily prednisone 60 mg/ m2 /day (80 mg daily max) 
for 4 weeks, followed by 40 mg/m2/day given every 
other day as a single daily dose for at least 4 wks. The 
alternate-day dose was then slowly tapered and 
discontinued over the next 1-2 months. Relapses were 
treated with 60 mg/m2/day in a single morning dose 
until the child entered remission (urine trace or 
negative for protein for 3 consecutive days). The 
prednisone dose was then changed to alternate-day 
dosing as noted with initial therapy, and gradually 
tapered over 4-8 wk. Patients who responded well to 
prednisone therapy but relapsed <4 times in a 12-mo 
period were considered infrequent relapsers (IFR; 15 
patients), and those who relapsed ≥4 times in a 12-mo 
period were considered frequent relapsers (FR; 55 
patients). 
        The medical charts of the patients were reviewed 
for date of diagnosis of NS, duration of the disease, 
duration of GCS therapy and cumulative dose of 
received steroids. A careful clinical history and 
physical examination were performed, and urine and 
blood samples were drawn from all children to 
measure serum albumin, calcium, phosphorus, 
alkaline phosphatase, calcitonin, 25(OH) vitamin D, 
intact parathyroid hormone (PTH), and urinary 24 
hours proteins. 
Bone scanning: 
        Although, the dual-energy x-ray absorptiometry 
(DXA) scan is considered the "gold standard" in 
measuring BMD, DXA scanning is not readily 
available to all patients. Quantitative ultrasound 
(QUS) is another bone scanning technique, 
introduced in the early 1990s. The Achilles Express 
Quantitative Ultrasound (QUS) device combines 
broadband ultrasound attenuation (BUA) and speed 
of sound (SOS) to reduce random measurement errors 

and provide better precision in estimating fracture 
risk. Tissue attenuation is determined by the change 
in ultrasound intensity measured between 2 
transducers (National Kidney Foundation, 2003).  
The Achilles Express combines BUA and SOS into a 
measure called the stiffness index (SI), which is then 
compared with those in age-matched controls to 
determine a "T-score equivalent '' (Achilles Express 
Ultrasonometer, 2001). The advantages of this 
technique over DXA scanning are: it is less 
expensive, it does not involve irradiation exposure, 
and is relatively rapid (DeHart and Gonzalez, 2004). 
Because of their portability, the QUS device might be 
a more convenient and clinically useful screening and 
monitoring tool compared with DXA (Grabe et al., 
2006). 
        Bone densitometry in this study was estimated 
by The Achilles Express Quantitative Ultrasound 
(QUS) device (Lunar Corporation, USA, 2001). Each 
one of the patients and controls received QUS of each 
calcaneus (QUS- dominant and QUS-non dominant) 
using the Achilles Express. QUS measurements were 
performed in duplicate by the same investigator, with 
the child's heel positioned in the system as required, 
and the mean value was calculated. According to the 
WHO diagnostic guidelines (1994), normal bone 
mass was defined as a T-score >-1, low bone mass 
(osteopenia) was defined as a T-score <-1 and >-2.5, 
and osteoporosis was defined as a T-score <-2.5. 
Statistical analysis: 
        Statistical analysis was performed using 
STATA intercooled version 9.0. Data were presented 
as mean ± SD or number (%) when appropriate. 
Results were analyzed for statistical significance 
using Student’s test for continuous variables and chi-
square test for discrete variables. The correlation of 
BMD T-score with other parameters was studied by 
using Pearson’s correlation coefficient method. 
Subsequently, multivariate analysis was performed 
using multiple regression analysis to evaluate factors 
predictive of a low BMD T-score. P value less than 
0.05 was considered statistically significant. 
3. Results: 
        The patients under study comprised 23 girls and 
47 boys, with the means of age and age at the onset of 
nephrotic syndrome being 8.73 ± (2.98) yrs and 3.73 
8.73 ± 2.98 yrs and 3.73 ± 1.84 yrs respectively. 
Thirty healthy children constituted the control group. 
The demographic, clinical and biochemical 
characteristics of both groups are presented in (Table 
1). Out of all studied parameters, serum albumin was 
significantly lower, while serum PTH, 24 hours 
urinary proteins and BMD T-score were significantly 
higher in nephrotic patients than controls. Other 
clinical and biochemical parameters were similar in 
both groups.  
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Table (1): Demographic, clinical, and biochemical parameters of cases and controls. 
 Cases (n = 70) Controls (n=30) P value 
Sex 
    Female 
    Male 

 
23 (32.9%) 
47 (67.1%) 

 
14 (46.7%) 
16 (53.3%) 

 
0.19 

Age (year) 8.73 ± 2.98 9.07 ± 2.99 0.60 
Age of onset of NS (year) 3.73 ± 1.84   
Duration of disease (year) 5.03 ± 2.78   
Duration of therapy (year) 3.31 ± 2.19   
Cumulative dose of steroids (gm) 15.16 ±10.34   
S. calcium (mg/dl) 9.25 ± 0.66 9.45 ± 0.40 0.13 
S. phosphorus (mg/dl) 4.67 ± 0.74 4.95 ± 0.48 0.06 
S. alkaline phosphatase (IU/l) 176.89 ± 60.82 193.07 ± 60.08 0.22 
S. 25(OH) vit. D (nmol/l) 68.1 ± (23.9 73.67 ± 29.54 0.32 
S. parathormone (pg/ml) 53.01 ± 28.03 28.75 ± 14.60 <0.0001* 
S. calcitonin (pg/ml) 7.36 ± 2.11 7.41 ± 3.29 0.89 
S. albumin (gm/dl) 3.95 ± 0.65 4.65 ± 0.55 <0.0001* 
24 hours urinary proteins (gm/24hrs) 0.57 ± 0.35 0.29 ± (0.15) 0.0001* 
T- score -1.99 ± 0.74 -0.39 ± 0.87 <0.0001* 
 Data are expressed as no (%) and mean ± SD 
 
   Of 70 nephrotic children, 55 children were 
frequent relapsers (FR; group I) and 15 were 
infrequent relapsers (IFR; group II). There were no 
differences between the two groups in regard to age, 
age of onset of NS, sex distribution, and duration of 
the disease. FR children received higher cumulative 
doses of steroids over longer duration of therapy 
(Table 2). Serum albumin was lower, while serum 
PTH and 24 hours urinary proteins were higher in 

group I. However, serum calcium, phosphorus, 
alkaline phosphatase, 25(OH) vit.D and calcitonin 
were similar in both groups. BMD T-score was 
greater in group I (mean -2.1) than group II (mean -
1.3) (P = <0.0001). Eighteen of 55 patients in group I 
(32.7%) had osteoporosis compared to none of 15 
patients in group II (P=0.01). Osteopenia was 
similarly observed in both groups. 

 
Table (2): Demographic, clinical, and biochemical parameters of FR and IFR children. 
 Group I 

(FR; n = 55) 
Group II 

(IFR; n=15) 
P value 

Sex 
  Female 
  Male 

 
17 (30.9%) 
38 (69.1%) 

 
6 (40%) 
9 (60%) 

 
0.51 

Age (year) 8.85 ± 3.05 8.27 ± (2.76) 0.50 
Age of onset of NS (year) 3.74 ± 1.90 3.63 ± (1.65) 0.93 
Duration of disease (year) 5.15 ± 2.93 4.57 ± 2.10 0.48 
Duration of therapy (year) 3.78 ± 2.19 1.60 ± 1.03 0.0004* 
Cumulative dose of steroids (gm) 17.75 ± 10.09 5.64 ± 3.16 <0.0001* 
S. calcium (mg/dl) 9.18 ± 0.68 9.51 ± 0.53 0.09 
S. phosphorus (mg/dl) 4.65 ± 0.81 4.74 ± 0.39 0.66 
S. alkaline phosphatase (IU/l) 175.09 ± 58.93 182.47 ± 62.61 0.67 
S. 25(OH) vit. D (nmol/l) 69.94  ± 23.30 64.00 ± 21.76 0.38 
S. parathormone (pg/ml) 58.36 ± 29.11 33.4 ± 8.99 0.002* 
S. calcitonin (pg/ml) 7.24 ± 2.16 7.66 ± 1.50 0.48 
S. albumin (gm/dl) 3.73 ± 0.48 4.77 ± 0.50 <0.0001* 
24 hours urinary proteins(gm/24hrs) 0.65 ± 0.35 0.27 ± 0.14 0.0001* 
T- score -2.1 ± 0.67 -1.31 ± 0.64 <0.0001* 
T-score < -2.5 (osteoporosis) 18 (32.7%) 0 (0%) 0.01* 
T-score <-1 and >-2.5 (osteopenia) 30 (54.5%) 8 (53.3%) 0.93 
  Data are expressed as no (%) and mean ± SD 
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Nephrotic children had significantly lower 

T-scores compared to the control children (-1.99 ± 
0.74 versus -0.39 ± 0.87, P= <0.0001) (Table 1). 
Among the patients group, T-scores were 
significantly lower in FR (group I) than IFR (group 
II) (-2.1± 0.67 versus -1.31± 0.64, P= <0.0001) 
(Table 2). T-scores of the three studied groups are 
presented in Figure (1). 

Multivariate analysis was performed to 
identify factors predictive of a low BMD T-score 
among our nephrotic children. We observed that the 
only factor found to be predictive of a low BMD T-
score was greater cumulative steroid dose (P= 0.02) 
(Table 3). The correlation between T- score and 
cumulative dose of steroids is presented in (Figure 2). 
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Figure (1): Comparison of T-scores in FR, IFR 
nephrotic children and controls. 
 

 
Table (3): Multivariate Analysis for Factors Predictive of Low BMD T- Score 
 
Predictor 

Unstandardized 
Coefficient 

t P 
[95% Conf. Interval] 

lower upper 
Male sex 0.20 1.14 0.26 -0.15 0.54 

Age 0.15 0.69 0.49 -0.28 0.57 

Age at onset -0.20 -0.89 0.37 -0.66 0.25 

Duration of disease -0.13 -0.59 0.56 -0.56 0.30 

Duration of therapy 0.10 0.73 0.47 -0.17 0.37 

Cumulative dose of steroids -0.06 -2.49 0.02* -0.12 -0.01 
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Figure (2): Correlation between T-score and 
cumulative dose of steroids. 
 
4. Discussion: 
        This study revealed that nephrotic children had 
significantly higher levels of PTH compared to the 
control group (P= <0.0001). Raised PTH levels were 
reported in adult nephrotic patients with normal renal 
function by Goldstein et al. (1977). In nephrotic 
children, Freundlich et al. (1986) reported modest 
hyperparathyroidism, but Grymonprez et al. (1995) 
found no difference in PTH levels between nephrotic 
children and controls. However these studies included 

children with nephrotic syndrome not receiving GCS 
that have a proved effect on PTH. GCS suppress 
intestinal calcium absorption and decrease renal 
calcium reabsorption, resulting in the development of 
secondary hyperparathyroidism (Iwamoto et al. 
2005). Among nephrotic children, FR patients were 
found to have significantly higher PTH levels than 
IFR patients which can be explained by the longer 
duration of disease and higher doses of GCS received 
by the FR children. This result is consistent with that 
observed by Mohamed and Abdel-Latif (2011), but 
contrasted to that reported by Gulati and colleagues 
(2003). 
         In this study, lower BMD T-scores were 
observed among nephrotic children compared to the 
controls (P = < 0.0001).  This finding is supported by 
results of Lettgen et al. (1994), Fujita et al.  (2000), 
Gulati et al. (2003) and Basiratnia et al. (2006). It has 
been shown that NS results in a number of 
biochemical and metabolic disturbances that may 
occur even with normal renal function and before 
GCS therapy (Grymonprez et al. 1995).  Moreover, 
children treated with GCS are prone to the complex 
direct and indirect effects of these drugs on bone 
formation and resorption. These effects are much 
more complicated than was previously thought. GCS 
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reduce bone formation through decreasing osteoblast 
number and stimulation and decreasing synthesis of 
matrix constituents. They also increase bone 
resorption through decreasing serum calcium, 
osteoprotegerin and adrenal androgens and increasing 
PTH levels (Saigal et al., 2006). Now, reduced bone 
formation rather than increased bone resorption is 
thought to be the predominant effect of 
glucocorticoids on bone turnover (Dore, 2010). 
         Our result contrasted with those of Polito et al. 
(1995), Morin et al. (1996) and Esbjorner et al. 
(2001).  Although Esbjorner and coworkers found no 
difference in BMC between their patients and the 
control group, they observed reduced bone turnover 
and lower growth rate in nephrotic patients compared 
to the controls. Also, Leonard and associates (2004) 
reported that GCS therapy was not associated with 
bone loss at the lumbar area after correction for body 
mass index. However, they were in agreement with 
the effect of steroids on bone mineral and quality not 
captured by bone mineral content. This discrepancy 
might be explained by the fact that some of these 
studies included patients not receiving GCS at the 
time of investigation, and others included patients 
receiving calcium and vitamin D treatment which 
might have counteracted the demineralization effect 
of steroids.  
        Comparing BMD values in the two groups of 
nephrotic children, we observed that FR children had 
significantly lower T-scores compared to IFR 
children (P = <0.0001). Although mean duration of 
disease was similar in both groups, duration of 
treatment and cumulative dose of administered 
steroids were significantly higher in FR patients (P = 
0.0004 and < 0.0001 respectively). Gulati et al. 
(2003) reported that FR nephrotic children had 
significantly lower z scores compared with IFR 
children. They also observed that osteoporosis 
affected 20 of 70 FR children (28.6%) compared to 
6.7% of IFR children, a result which is consistent 
with ours. 
        On multivariate analysis, we observed that the 
only factor that was predictive of a low BMD score 
was the cumulative dose of steroids (P =0.02). 
Patients' age, sex, age of onset of nephrotic 
syndrome, duration of disease and duration of steroid 
therapy were not correlated to BMD T-scores.  This 
result is supported by that of Gulati and coworkers 
(2003) who reported that cumulative dose of steroids 
was predictive of a low BMD score. However, older 
age at onset of nephrotic syndrome was also a 
predictive factor for low score in their study. Our 
result is also consistent with Basiratnia and 
colleagues (2006) who found that higher cumulative 
steroid dose was associated with lower BMD in 
relapsing nephrotic children. The correlation of low 

BMD score with steroid therapy has been also well 
documented in patients with asthma and rheumatoid 
arthritis (Bouvard et al., 2010). 
        Our result is contrasted with those of Leonard 
(2007) who reported that intermittent treatment with 
high-dose GCS during growth was not associated and 
maturation in SSNS. GCS-induced obesity was 
associated with increased whole-body BMC and 
maintenance of spine BMC. It is also contrasted to 
the results of Mishra and associates (2009) who 
found that the majority of patients had normal BMD 
and was uninfluenced by cumulative dose of 
prednisolone, when other co-variants were adjusted. 
        Thus, we concluded that children with INS who 
are on steroid therapy are at risk for MBD. Children 
received higher doses of steroids had significantly 
higher PTH levels, and lower BMD T- scores. 
Greater cumulative steroid dose was the only factor 
observed to be predictive of low BMD T-scores (P 
=0.02). Regular BMD evaluation and appropriate 
therapeutic interventions are recommended for these 
children. The role of prophylactic therapy in such 
patients needs to be further evaluated.   
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Abstract: Divorce is an effect of several complicated psychosocial causes. It is an obvious reason for the underlying 
conflicts, lacking the balance and harmony of a relationship, which lead couples through a decision making process 
to end up their marriage. In all cultures, divorce has not been welcome. Reviewing statistics and studies on its causes 
that strived to find solutions for its reduction, indicates the significance of divorce and the traces of its negative 
effects left on various aspects of the human society. Divorce, either directly or indirectly, affects the mental health of 
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the aim of this study to identify the consequences of divorce.  
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1. Introduction 
              Marriage is historically the most initial and 
globally widespread behavioral pattern of human 
social institution (1). Appropriate family relations are 
the building blocks of appropriate social relations. 
The more inmate ties are appropriate, the more 
family, and subsequently society, is firm and stable 
(2). If the family is the core social institution, then 
the roots of a healthy society lay in the healthy 
families. Divorce is one of the most important 
damages to a family. Experts believe that the process 
of divorce, in majority of the cases, includes: minor 
disagreements, serious arguments due to recurrence 
of such minor disagreements, separation or 
disinclination of one partner to the other, repeated 
long-term sheer offs and exhaustion caused by them, 
dispute, emotional divorce and ultimately legal 
divorce (3).One of the partners usually endure more 
emotional involvement and suffering during the 
process of divorce. It is also believed that effects of 
divorce are more damaging to women than men (4).  
Divorce precedes neither easily nor quickly. In 
average, it takes at least two years for both partners to 
recover and regain the energy to found the bases of a 
new relationship on the ruins, remaining from the 
previous marriage (5). People try different ways like 
isolation, escape, oversleeping, work overload, time 
killing with friends, violence, ignorance and weeping 
to deal with the problems resulted from divorce 
during this two-year-period. Therefore, this key 
period determines the pathway of an individual’s 
future that may lead to personal progress, 
development and perfection; or failure, adversity and 
collapse. Divorce is sometimes capable to transform 
love into hatred, trust into distrust, and support into 
aggression or vengeance (6). 

2. Divorce in Iran 
              Divorce rate is increasing in Iran day by day; 
and there has never been such a tremendous collapse 
risk and its negative effects, threatening the core of 
the family as it exists today (7). The newest statistics 
regarding divorce rate in Iran indicate a growth (8). 
This growth has recently been more aggressive, so 
that in 2009, comparing to 2008, it is reported as a 
13.8% growth (9). At the moment, Iran is placed in 
the fourth row of the of the divorce rate table among 
the countries of the world (10). 
              Passing through a divorce can be classified 
into three major stages: pre-separation, transition and 
restoration, and convalescence and renovation. 
People's experience of the first stage is diverse. 
Anger and loathing, frustration, surprise and 
perplexity are of those emotions that people may feel 
in this stage. Duration of this stage may likewise vary 
from person to person; and may take weeks, months 
or even years. The second stage—transition and 
restoration—for the majority of people, is the same 
experience during divorce, although its severity may 
differ from a person to another as well.  The second 
stage—transition and restoration—for the majority of 
people, is the same as divorce experience, although 
different individuals, experience a degree of faint and 
sever. In this stage, couples can experience shock and 
damages in dealing with changes, grief of loss and 
unforeseen practical problems (11). 
3. Different aspects of damages caused by divorce 
              According to Paul Bohannan, a number of 
major transitional stages in life style and attitude 
should be experienced, if a couple decides to divorce. 
He believes the divorce process consists of six 
overlapping stages or experiences, which may all 
cause difficulties and tensions, affecting couples, 
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children, relatives and friends. These six stages are 
the emotional, legal, economic, co-parental, 
community and psychic divorces. 
 
3.1. The Emotional divorce 
               Official divorce statistics are not fully 
indicating couple’s dissatisfaction of their marriage, 
for emotional divorce rates are greater than legal 
ones, which means some men and women lead cold, 
empty and silent lives together, but do not legally 
plea for divorce (12). In fact, some of the marriages, 
which does not end up with divorce, transform into 
marital relations empty of love, companionship and 
friendship that continue due to regular flow of time-
consuming life (13). For Paul Bohannan, the 
emotional divorce, is the first stage of the divorce 
process and expresses the substitution of alienation 
emotion instead the marital relation, which is 
deteriorated. (14).Although a couple may continue 
the relation as a social group, but they are not 
attracted to each other and there is no trust left among 
them anymore. In the emotional divorce, the couple 
hurt one another due to feelings of sadness and 
despair that they experience (15). Emotional divorce 
implies the lack of trust, respect and love; couples 
instead of supporting each other tend to hurt their 
partner and decrease his or her self-esteem; and to 
exclude their partner, they look for any kind of 
excuse to prove a disadvantage or shortcoming of 
him or her (16). Emotional divorce describes a 
relationship, in which the partners seem good and 
intimate in social environments, but in private are not 
able to tolerate each other (17). So in emotional 
divorce, couples just live under the same roof, while 
their relationship is completely disconnected or is no 
longer desirable and satisfactory (18). 
 
3.2. The Legal Divorce 
               According to common law of every country, 
dissolution of marital relationship in permanent 
marriage, either based on mutual consent or not, is 
plead by the couple's legal representative or by the 
court to be declared (19). 
 
3.3.The Economic divorce 
              When a family is broken down, the assets 
and properties must be necessarily divided into two 
shares. 
 
3.4.The Co-parental Divorce 
            Some decisions are made about the custody or 
visitation rights with children, their next meeting, and 
the financial or parental responsibilities of each 
parent toward children. 
 
3.5.The community Divorce 

               It refers to some changes that occur in 
relationships with friends and acquaintances. This 
means that divorcee have to handle with individual 
reactions of those, who are aware of divorce. 
 
3.6. The Mental Divorce 
             Through which individual breaks the 
emotional linkage and have to face the necessity of 
independent life. There is no empathy left, when the 
marriage is broken. None of the parents constitute a 
relation, because both of them feel lonely, which is a 
trauma for both of them. 
 
4. Men and women after divorce 
              Mahnaz Akhavan Tafti study shows that 
women are more vulnerable to the social 
consequences of divorce. Economic problems have a 
similar impact on men and women, but women are 
more concerned about their economic future than 
men. Women, more than men, suffer from emotional 
and mental problems. Concern about the future of 
children, are more observed among mothers rather 
than fathers. Women show more concern on what 
people may think about their divorce than men do. 
Both men and women are weary of remarriage, but 
optimistic about the future. None of them show 
interest to consult to friends and are both reluctant in 
this case (20). Some consequences of divorce on the 
individual, family and social level briefly include: 
 
4.1.Individual Level 
4.1.1.The concerns of the future 
             After divorce lonesome is a feeling that 
women experience more than men. This concern is 
mostly about whether they will be able to find a 
partner again? Fear and despair of not being able to 
live without a husband, taking care of children single 
handedly and finding a job. These real concerns are 
the result of some realistic doubts about financial, 
labor market problems, raising children and change 
in personal and social life issues (21). 
 
4.1.2.The Guilt 
              According to some experts, guilt is the most 
important feeling experienced by divorced of parents. 
The concerns about the happiness of children, in 
addition to their uncertain future, result various 
reactions that severs the guilt experienced by 
divorced parents (22). 
 
4.1.3.The Loneliness 
              Divorced men and women may feel alone 
after a while, because they left the safe environment 
of the family, despite of all its problems and have to 
face the problems of life and divorce alone. Studies 
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show that loneliness after a divorce is experienced by 
women more than men. 
 
4.1.4.Physical and psychological problems 
              The absence of a partner and loneliness after 
divorce, causes the majority of women suffer from 
different physical and mental disorders and 
discomforts after separation (23). The mental 
problems, of course, are far more harmful than 
physical ones. The severity emotional divorce is 
equal for parents, but other conditions can change the 
fact. Therefore the greater loss that is felt by divorced 
women is a result of socioeconomic inequality of two 
genders in the open society. Divorced women, due to 
the lack a certain social position, are dependent to 
their family: father or brothers. The opportunity to 
remarry of divorced men and women also depend on 
their different socioeconomic status. As a matter of 
fact “divorce” is considered a socioeconomic threat 
to women (24). 
 
4.1.5.Duality of roles 
              During the divorce, women, regarding their 
relation with their children in addition to economic 
difficulties, are faced with the difficulty of fulfilling 
two roles. Divorced woman must act the both roles of 
parents, as a mother and a father. It is valid about the 
divorced man who has the custody right of the 
children (25). 
 
4.1.6.Economic issues 
               Economic issues are more outstanding 
among divorced women. These issues affect women 
with low education and vocational skills severely. 
The reaction of other family members to divorce and 
separation is different. In some cases, they are 
worried about the economic dependence of divorcee 
to them. Divorce can affect socioeconomic status of a 
person such as his or her career. Many divorced 
people (whether male or female) lose their jobs after 
the divorce (26). 
 
4.1.7.Social isolation and impaired social identity 
              Divorced parents are underprivileged by 
social isolation, impairment of social relations during 
marriage, lack of communication with external 
environment, loss of a confident and empathic person 
and lack of private place to live as their house. The 
attitude of community toward divorcee women, in 
some cases, is so negative that makes them feel that 
they entirely lost their social position. A divorced 
person is neither single nor married anymore. 
Therefore the community cannot define an 
appropriate position for divorced people and develop 
negative attitude toward them. They seem like people 
who do not want to face the realities of life; and has 

preferably given priority to following their own 
desires rather than the interests of the institution of 
the family (27). In fact, a very negative assessment of 
divorce leads to a generalized negative assessment of 
a divorced couple (28). 
 
4.1.8.Crime and delinquency 
              A divorced person is suddenly faced with 
lack of sexual gratification, since one of the functions 
of marriage is to meet such desires. Thus a probable 
increased sexual drive may lead to an unhealthy 
sexual relation, if the person does not have the 
opportunity to remarry. The probability of worsen 
circumstances especially increases when the divorced 
person is not capable to handle his or her own 
financial problems and ultimately he or she is driven 
to sexual and financial corruption (29). 
 
4.2. Family Level     
              Children are the most vulnerable and 
defenseless members of the family who perceive their 
parents as their only supportive and protective 
guardians (30). Parent’s argument is not only the 
cause to unbalance the secure environment of the 
family that affects children’s physical and mental 
health, but also is considered as serious threat to the 
security of the society (31).  Research results that are 
generally agreed by everyone indicate of long-term 
effects of divorce on mail children (32). Male 
children are vulnerable to psychological, social and 
educational impairments (33). Male children are 
more sensitive to their parent’s relation and their 
divorce and usually react more disobedient and show 
destructive behavior, but female children quickly 
adapt themselves with the new situation and do not 
complain. The perhaps suppress their dissatisfaction 
(34).   It usually takes two years of girls to find a 
compromise with the new environment, but boys 
need more time to adapt. Generally children express 
their disturbance through crying; however male 
children may show aggression, violence and 
decreasing educational performance and female 
children tend to be isolated and depressed. Parents 
apply more control over the children with the same 
gender. That means fathers do not take easy on their 
sons but are patient with daughters, while mothers are 
more kind to sons and are rigid with daughters. 
However, both boys and girls are equally in need of 
love and attention from their parents. But divorced 
parents generally deal with female children more 
affectionately. Therefore, their adaptation is slower 
than female children (35). Statistics confirm the point 
that the root of most delinquencies of children and 
teenagers lays in the disintegration of their warm 
family. The crime and suicide rates, among children 
of divorced parents, have dramatically increased (36). 
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These children are more vulnerable to sexual abuse 
and addiction is more prevalent among them. Studies 
on causes of delinquencies among children of 
divorced families indicates that the lack of mother 
figure within the family causes children to be unable 
to adapt, act deviant and finally escape from the 
family environment (36). However, existing of a 
family is helpful for children, when disputes and 
arguments within the family are not in a level that 
may affect children. Otherwise, the family itself turns 
to be a source for mental and psychological tensions 
and problems of the children living in that family. 
Some studies show that divorce is not the cause for 
mental problems of the children, member to that 
family, but it is the constant disagreement of parents 
which creates a chaotic environment in the family 
prior to divorce, which ultimately leads to divorce, 
triggers misbehavior, mental or psychological 
disorder of the children. It is believed that divorce or 
separation, by itself, does not harm any member of 
the family; but underlying factors and problems that 
lead the family to the point of divorce are the main 
causes for mental and psychological problems 
children and even for parents (37).          
 
4.2.1. Creating an urgent family 
              Divorce raises an urgent need for another 
family. One of the parents, mainly the mother of the 
family, due to financial problems, has no choice but 
to reside in her parents’ house, tolerating any kind of 
circumstances after divorce.  Although the majority 
of divorced women is literate and can have a job, but 
they steel feel to be a burden and dependent (38). 
 
4.3. The community level 
              Divorce can increase the social damages like 
addiction, sexual abuse and other violent behaviors. 
On the other hand it is an effecting factor on 
increasing suicide rates. It shakes the very basic 
building blocks of the society that can ultimately lead 
to devaluation of the family and social values in a 
society (39). Studies show that unpleasant divorce 
experiences form negative radical and generalized 
attitudes among couples so that they feel that they 
must either avoid the opposite sex for the rest of their 
lives, or quickly jump to another relation escaping 
lonesome after divorce. Although both of these 
approaches seem to be normal reactions, but both of 
them are traumatic (40). 
 
5. Conclusion 
                 In the present study, the negative effects of 
divorce are pointed out on the individual, family and 
community levels. It must not be forgotten that 
divorce is not always a bad event. Divorce is a 
solution in some cases that continuation of a marriage 

either is harmful for the couples or at least does not 
meet the necessary requirements of a satisfactory 
mental, physical and social healthy relationship 
between them. Despite of the fact that divorce was 
considered very ethical, but today we all see that it is 
widely used as a solution and the new generation is 
no longer concerned about divorcing and it seems 
this social phenomenon is going to find its proper 
place in the society. Therefore increasing divorce rate 
is not totally a sign to derangement, but there are 
some times that it is positive. To cope with divorce, 
seeking help from mental health professionals and 
self-help groups consisting of divorced people can be 
helpful. Sometimes we see that, even when the 
couples are determined to divorce, counseling can 
change their decision. Some problem-solving 
techniques and conflict resolution skills can be useful 
to avoid effecting damages of divorce. For this mean 
it seems necessary that couples receive some 
consulting services that enable them to deal with the 
issue of divorce properly by reducing the pressure 
and tension between them, helping them forgetting 
the past, exonerating each other and break up the 
relation while they have both forgiven one another. 
Both courts and consultants must remind them to 
avoid any hostile behavior toward each other after 
divorce. 
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Abstract: Nowadays it's believed that most of the accidents in industries are due to inconsideration and mistakes 
made by worker rather than errors in equipment and machines. So it seems that implanting an appropriate HSE 
culture would be a useful step toward a decrease in workplace accidents. Obviously developing an HSE culture first 
corrects individual behaviors then decreases human errors. Although implantation of an HSE culture deals with a 
number of factors, based on the results of the current study, management is the key factor. In fact values, incentives 
and behavioral patterns that show commitment to work methods and abilities of an HSE culture, are the main 
material which build the HSE culture. This study mainly discusses HSE cultures including commitment, leadership, 
policy, strategic objectives, organization, documentation, resources, risk assessment and management, planning, 
stability and revision and auditing. In this study, 175 employees of Arvandan Oil and Gas Company were chosen by 
Morgan table out of 320 employees then the questionnaires were distributed among them. Reliability and perpetuity 
of the questionnaire was calculated through Cronbach's alpha (0.971). Data from the questionnaire was transferred to 
data bank and statistical analyses were conducted by SPSS19 software. The desirability of the HSE culture was 
classified in a 5-point range using Likert's scale, ranging from "completely desirable" to "completely undesirable". 
Results of T and Friedman test showed that cultural elements of HSE are in a desirable level in Arvandan Oil and 
Gas Company. 
[Almassi, Zia addin, RamazanMirzaei, Mahnaz nasrAbadi, Hedayat Allah Kalantari, Alireza Ghaseminejad. HSE 
(Health, Safety and Environment) culture assessment via HSEMS (Health, Safety and Environmental 
Management System) (Case study in Arvandan Oil and Gas Company). Life Sci J 2012; 9(4):286-293]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 42 
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1-Introduction 

Management system all around the world 
underwent great deal of change during this half 
century. These fundamental changes happened 
because of the limitations toward using natural 
resources and also because of the great cost of human 
resources, so that organizations tried to not only a 
responsible for their owner's profits but also gain a 
good situation in this competitive world of now. 
Traditional methods for increasing the efficiency 
concentrate on increasing production, profit and the 
result. In those methods the basis for production was 
the predictions on the market according to the current 
state of the market. These predictions always are 
accompanied by an inevitable error. Additionally, 
depreciation in equipment and machines affects 
production. So, big industries, which have a long life 
and different risks, are complicated to change (in their 
production technology) because of high fixed starting 
costs. On the other hand, after a while these 

equipment start to increase wastage and error risk. So 
regarding the human resources which is the inevitable 
part in dangers, to operate new equipment safety 
actions should be taken so that if managerial views 
changes risks could be lowered anyway. 
2-Literature review 

Safety has been defined differently by 
organizations and individuals. HSE culture was first 
used by International Nuclear safety Advisory Group 
in 1986 in IAEA's report on Chernobyl's incident. 
International Nuclear safety Advisory Group stated 
that "the term HSE culture refers to general topics, 
individual sacrifices and responsibility of all the 
people involved in any action affecting the safety in an 
atomic site". 

Atomic Sites Monitoring Committee defines HSE 
culture as: "HSE culture is a direct result of values, 
views, perceptions, qualifications and group or 
individual behavioral samples that show commitment 
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to HSE and makes the manners and safety 
management's efficiency in an organization. 

Cooper 2005 defined HSE culture as a result of 
objective interaction between individuals, tasks and 
organizations and a level of effort in which all the 
individuals try to improve safety[4]. 

In their researches, Cox, Lee, and Wilpert stated 
that HSE culture is the result of values, views, 
perceptions, efforts and behavioral patterns of those 
whose manners and commitment to health defines 
organizational health[10]. 

Also a number of scientists defined HSE culture 
as a collection of ideas, norms, views, roles and 
professional and social customs which are made of the 
efforts individuals do to prevent danger[13]. 

Richer et al defined it as "definition of 
experiences and interpretation of learning from work 
and safety which guides individual acts in the case of 
danger[19]. 

Regarding different definitions   of HSE culture 
Wigman et al defined it this way: "HSE culture is the 
value or preference given to safety in any level and by 
any individual". HSE culture refers to the area in 
which individuals or groups commit to safety issues, 
efforts for continuous learning, consistency and 
correction and also learning form mistakes. Any 
organization trying to have a perfect HSE system 
should first implant an HSE culture which means 
safety should be a part of action from the designing 
phase until the end. Safety must be a routine. It could 
only happen if management truly believes in the 
importance of HSE and acts on the basis of this 
belief[21].  
3. Studying views on HSE 
3-1- Descriptive models 

In this models viewer only observes the behavior 
and doesn’t judge them. Description could be quality 
type (case study) or quantity type (statistical analyses). 
[1] 
3-2- Prediction models 

These models study the cause and effect 
relationships in organizations. In these models, 
different mathematical or statistical models are used 
which causes a better perception of the researcher 
about the cause and effect relationships. Generally not 
only prediction models aren’t ahead of descriptive 
ones but also their made of descriptive models 
because first a good interpretation of what happened 
must occur then the causes can be identified. Since 
calculating all the variables affecting a behavior is 
hard, efficient prediction models are hard to find. 
Prediction models are usually resulted from repetitive 
observation but due to the unique properties of 
organizations are doubtful. An example of prediction 
models is Hathron's model. In this study the main 

purpose was to find the cause and effect relationship 
between manners and efficiency[5]. They didn't find 
any result, in other words there was no relationship 
between manners and efficiency. Another problem 
with prediction models is that they seem unrealistic. 
For example take analyzing the effects of cash 
benefits on the HSE culture; if only employees' daily 
life is considered then the perfect relationship could 
not be found, because other organizational and 
individual factors affect this relationship. Additionally 
creating such a model requires observing the effects of 
all the variables. To overcome this problem some 
certain situations should be specified. So if the 
benefits are doubled or cut behaviors may change. But 
in real workplaces it's hard to change the benefits on a 
short term run just to change the safety behaviors. 
3-3-Prescriptive models 

These models (AKA normal models) prescribe a 
situation as the best situation and a behavior as the 
best behavior. In other words in a certain situation, 
prescriptive models tell the individual what to do. 
While the human relation theses say in which class to 
put the individual on the basis of what he/she does. 
Good prescriptive models come after the results of 
prediction and descriptive models. Prescriptive 
statements have a d good knowledge about the cause 
and effect relationships in any system. 
Different prescriptive models 
1. Cox model 

Cox et al 1997 developed their model. In this 
model, organizational variables like management, 
policy, and HSE objectives affect environment and 
work procedures like danger assessment and this 
finally affects behaviors like responsibility. According 
to this model, managers and their actions are the main 
cause of any change in system. 
2. Cooper model  

In 2000 cooper developed a model which was 
similar to Geller's and its foundation was the 2-way 
certainty model by Albert and Androa. Regarding this 
model there is an interaction between mental, 
environmental and behavioral factors of HSE culture. 

According to this model, organizational culture 
results from interactions between individuals (mental 
factor), tasks (behavioral factor) and organization 
(environmental factor). This model implies that 
individuals are affected forcibly by the environment 
and there is mutual effect between them. According to 
this model HSE culture could be assessed by 
questionnaire, just like behaviors can be assessed by 
behavior check lists and environment through 
monitoring and revision[2]. 
3. HSE culture's ladder model 

The best way to understand an HSE culture is 
culture' ladder. Each step consists of unique properties 
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which is direction of last step. This ladder is like a 
map showing the situation form the HSE culture 
aspect and shows where the next step is headed. The 5 
steps are as below:[6]  

 Pathological 
 Reactive 
 Calculative 
 Proactive 
 Generative 

1. Pathological: in this level no attention is paid to 
health, safety and environment and only rules are 
followed. HSE culture is not understood properly. 
2. Reactive: in this level HSE culture is taken 
seriously but only in the time of danger. People say 
stuff like "it's dangers career, be careful" or "people 
who have the accident are the ones who were 
responsible for it".[8] 
3. Calculative: organization has a system. The 
HSEMS is implanted successfully and HSE is taken 
seriously and the concentration is on numbers and 
statistics. Data are collected and analyzed and 
monitored. In this level there still are some casualties 
which make everyone surprised.[5,14] 
4. Proactive: in this level previous incidents aren’t the 
bases for decision. Not only previous accidents are 
prevented but also probable accidents in future are in 
the center of attention. In this level people are actually 
involved in HSE. People working in HSE are 
decreased and their only role is consulting. When the 
organization climbs the ladder trust and understanding 
is increased and people are more responsible. 
5.Generative: generative organizations are of high 
standard organizations and try to act beyond the rules 
and regulations. These organizations have an honest 
act towards deficiency and use it for improvement not 
to blame. They don’t expect prefect work they need 
better work. Management knows that employees trust 
it and are in touch with it[11]. 
4-HSEMS 

In each system the thoughts determine the 
intervals after which a system will achieve the 
objectives. International companies found their 
experiences and background in HSE as the main factor 
in controlling dangers in the industries[20,18]. 
1. HSE is a part of management system in any 
organization which like any other system consists of 
planning, execution, controlling and correction. There 
are inputs like equipment, material, money, time, 
labor and facilities… processes like strategic planning, 
guiding and leading, managing, recognition and 
determining, analyzing and assessing, improving the 
behaviors… and they all lead to some outputs. But the 
output could be damage or danger if the system is not 
designed properly. 

In 1974, OGP was established by companies 
cooperating in oil production and their members were 
introduced in the UN and EU[16]. 

Adding EMS to OHS and SMS, these two 
which only covered safety and health were completed 
and covered HSE. 

OGP guidelines introduced some elements 
for HSE to implant and maintain this system. HSEMS 
consists of 7 elements[15]. Table (1) is shown in end 
of article. 
1- Leadership and commitment 

Senior management makes sure that the 
objectives are achieved through providing the 
resources needed for HSEMS. Management should 
make sure the necessity of HSE in understood for 
everybody and the actions are supported. 
HSEMS must be supported according to the items 
below: 

 Believing that the company wants to improve 
HSE 

 Motivating the staff to improve their HSE 
actions 

 Responsibility towards HSE 
 All levels are involved in developing 

HSEMS 
 Committing to an effective system in 

HSEMS[6] 
2- Policy and strategic objectives  

Management must define and document the 
objectives and policies. And make the followings 
happen: 

 Consistency with the main company 
 Consistency with productions and their 

effects on services and goods 
 Consistency with other policies 
 Having the same value as other objectives 

and policies 
 Committing to rules and regulations  
 If there no standard, setting a rational 

standard and applying it 
 Committing to lower the risk involving in 

HSE to a minimum 
 Committing to efforts that improve HSE 

performance 
3- Organization, resources and documentation 

This item contains the followings: 
3-1-organizational structure and responsibilities: 

Execution and performing a successful HSE 
program is amongst the responsibilities of 
organizations and all levels of management and 
leadership must get involved in it. This must be 
considered while designing the structure and 
allocation of the resources. To successfully implant 
HSE plans, organizational chart must contain all 
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responsibilities, tasks, authorities, and 
communications including: 
 Providing labor and resources needed for 

HSEMS 
 Making sure that every plan is consistent with 

HSE policy before even starting the plan' 
 Gathering information about HSE topics and 

interpreting them 
 Recognizing and recording corrective steps and 

improvement opportunities 
3-2- resources 

Senior management must make sure that 
there are adequate resources in order to achieve 
HSEMS goals. Resource allocation needs to be 
revised periodically. 
3-3 documents 

Following documents have got to be provided and 
controlled by the company: 
 Policy, objectives and plan for HSE 
 Determining and recording the responsibilities 
 Explaining the HSEMS's elements and their 

interactions 
 Connecting and explaining other documents 

related to the HSEMS 
 Recording the results of risk and HSE 

assessment 
 Developing ground rules related to HSE 
 Procedures must be developed for special key 

actions 
 Explaining reaction plans and responses in the 

cases of potential danger 
4- Risk management and assessment 

There is some risk in any human action. This 
section is devoted to: 

Recognizing HSE risks and assessing them for 
every action, service or production and also 
developing risk lowering steps. Company must have 
practical methods to systematically identify risks and 
their effects and equipment needed in risks. 
Identification range must cover all actions from the 
beginning. Danger recognition must include the 
followings: 
 In designing, building and developing stages 

(capital, activity improvement) 
 In the normal and abnormal situations which 

involve emergency stops, repairing, and 
maintenance 

 Potential incidents and situations which follow 
the following: 

 Sabotaging the monitoring system  
 Human factors including: destruction in 

HSEMS 
 Potential risks and effects of theirs[9] 

5- Planning and operation control 

 This section is devoted to posture of planning 
the activities related to risk lowering (through 
assessment and management of risks). This 
part consists of programming for the new and 
current activities and managing the changes 
and developments needed to confront new 
situations. Company should embody HSE 
objectives in long-term programs. These 
programs include: 

 Clarifying the objectives 
 Clarifying the responsibilities in order to 

achieve the objectives in every level 
 Incentive plans and motivating the staff to 

learn about HSE culture 
 Processes in order to recognize good 

individual and group activities related to HSE 
 Assessment and pursuit mechanisms[8] 

6- Execution and perpetuity 
This section explains about how the activities 

should be executed and continued. Tasks and activities 
must be clear before planning step. These activities in 
every level are as following 

 Improving guideline objectives and planning 
senior section's activities ni accordance with 
HSE policies 

 Providing and constituting procedures must 
be done by management and leadership 

Management must be responsible for developing 
and approving tasks in accordance with procedures. 
Also management must make sure that controlling 
limitations aren’t violated. Stabilizing the processes, 
management must guarantee the adequacy of HSE 
actions 
7- Verification and revision 
1-7 Verification 

First the areas in need of verification should be 
recognized. Verification must include HSEMS and its 
range of action and its accordance with other 
executive actions. Verification must become a part of 
normal monitoring, so organization must consider the 
followings: 

 Labor necessities and the properties of a 
verification team 

 Monitors mustn’t be involved in monitored 
actions in order to have a fair judgment 

 The documentation and monitoring methods 
which could include using questionnaires, 
check lists, interviews or direct observance 

 Accordance or non-accordance of HSEMS 
elements with necessities defined 

 HSEMS's effectiveness in achieving 
executive norms 

2-7 Revision 
Senior management must revise the HSEMS 

regularly in order to make sure that its plans are still 
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effective. Revision must include the following but 
shouldn’t be limited to these: 

 Probable needs to change in policy and 
objectives and situations and permanent 
commitment to them 

 Allocation of resources in order to implant 
and maintain HSEMS 

 Places and sites according to risk assessment 
to confront emergencies[14] 

5-Methodology 
Form objective aspect this study can be 

categorized as: historical, descriptive and 
experimental. Also by its very nature it is: 
fundamental, theoretical and practical. As current 
study tries to improve practical knowledge in a certain 
area (organizational performance and happiness), in 
other words it's practical, this study is a practical type, 
and it's a descriptive type considering data gathering 
method and in descriptive type it can be categorized as 
padding because the main objective is to understand 
the best work situation in order to gain competitive 
advantages. 
5-1-Hypotheses: 

1) Commitment and leadership and HSE culture 
are in a good level in this organization 

2) Policy and strategic objectives in HSE 
system are in a good level 

3) Resource allocation and documentation and 
HSE culture are in a good level in this 
organization 

4) Risk management and risk assessment and 
HSE culture are in a good level in this 
organization 

5) Planning and HSE culture are in a good level 
in this organization 

6) Execution and perpetuity and HSE culture 
are in a good level in this organization 

7) Verification and revision and HSE culture are 
in a good level in this organization 

6-Population and sampling 
Topic territory: since the HSE matter is 

important both in private and governmental section, 
this study could be used in all organizations. All the 
organizations that share a property are a population. 
The population is all the staff  in Arvandan Oil and 
Gas Company. The locality: this study was a case 
study in Arvandan Oil and Gas Company. The time 
territory: this study was conducted in 90-91. 175 
people were chosen out of 320 according to the 
Morgan's table so that their staff number and names 
were taken and 175 people were chosen randomly. 
Questionnaires were distributed and 160 were 
completed properly by staff with different college 
degrees. The questions were about automation system 
governing the organization. 

7-Reliability 
One of the most important properties of 

measurement tools is reliability. Reliability shows the 
stability and consistency of the concept in question 
and helps users to judge the measurements. Reliability 
implies the extent to which the measurement tool 
results the same in the same situation. Cronbach's 
alpha is the most commonly used tool to assess the 
reliability. 

Cronbach's alpha is weak below 0.6, 
acceptable on 0.7 and good above 0.8. The more it's 
closer to 1 the better it is (Danaeefard 1383, p489-
490). Cronbach's alpha for a questionnaire is 
calculated by SPSS software. 

According to the table below the Cronbach's 
alpha is 0.971 which is above 0.7 so it's acceptable. 
 
Table(2): Reliability Statistics 

Cronbach's Alpha N of Items 

.971  63 

 
8- Analysis of the data form questionnaire  
To analyze the hypotheses, H0 and H1 hypotheses are 
used which are stated as below:  

H0: the element in question is in a desirable shape 
in HSE culture 
H1: the element in question is not in a desirable 
shape in HSE culture 
This study is done by one-sample test and test 

value equals 3 which means sig Is 3 and the mean is 
said to be above or below 3 that shows desirability and 
undesirability respectively. If sig is below 0.05 and 
both minimum and maximum are positive, then the 
element in question is above 3 and it's in a desirable 
level. If sig is above 0.05 element in question's mean 
equals 3 and it’s undesirable so management should 
try to improve it. In the table (3) in end of article the 
means for HSEMS elements are calculated by SPSS 
software. 

To analyze the hypotheses through one-sample 
test, the means of 7 elements of HSE is compared to 
the number 3 in table (4) that is shown in end of 
article. 
Analyzing hypothesis no.1 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. Then it can be concluded that the leadership 
and commitment are in a desirable level in Arvandan 
Gas and Oil Company and senior management has 
developed appropriate procedures consistent with 
commitment in every level. 
Analyzing hypothesis no.2 
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As you can see in table 4, according to the sig that is 
below 0.05 this hypothesis is approved and this aspect 
is in a desirable level. Hypothesis H0 is approved. 
Then it can be concluded that the policy and strategic 
objectives are in a desirable level in Arvandan Gas 
and Oil Company. The objectives are firstly smart and 
secondly consistent with each other. Also the activities 
are in consistency with the policy and emphasize the 
permanent improvement. 
Analyzing hypothesis no.3 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. This hypothesis shows that resource 
allocation and documentation which are a part of HSE 
culture are in a good level in Arvandan Gas and Oil 
Company. It shows that responsibilities and 
organizational structure are properly implanted. Also 
management's agents are doing great in managing 
HSEMS to improve HSE culture. 
Analyzing hypothesis no.4 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. This hypothesis shows that risk 
management and risk assessment are in a good level in 
Arvandan Gas and Oil Company which means all 
potential dangers are recognized and all the risks are 
assessed for the activities, productions and services 
and also development plans are conducted to lower the 
risks. Also after assessing the risks all the people 
involved and then all the organization is told about it. 
This element is amongst the strong points in HSE 
culture. 
Analyzing hypothesis no.5 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. This hypothesis shows that planning in HSE 
culture is in a good level in Arvandan Gas and Oil 
Company. This element shows that the organization 
has taken good steps towards reacting in the cases of 
emergency. The staffs are well trained through taking 
classes and participating in maneuvers. People are 
committed in the situations of danger. Amongst the 
strong points of planning in HSE culture is real 
integrity in capital, so that HSE is taken into account 
in every step, designing, buying and installing the 
equipment. 
Analyzing hypothesis no.6 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. This means that execution and perpetuity in 
HSE culture are in a good level in Arvandan Gas and 

Oil Company. Also correction is a part of the plan. 
Perpetuity is perfect in the company to make sure that 
plans are being continued just well. Identifying 
inconsistencies resulting from wrong decisions by the 
management or error in equipment or mistakes made 
by human resources, and the effort to correct them is 
being followed appropriately. Reports are done 
regularly and they are being taken care of 
systematically. Perpetuity of health in an organization 
shows that the organization cares about the human 
resources as the most valuable capitals. 
Analyzing hypothesis no.7 

As you can see in table 4, according to the sig 
that is below 0.05 this hypothesis is approved and this 
aspect is in a desirable level. Hypothesis H0 is 
approved. Revision and verification are in a desirable 
level in HSE culture meaning that periodic revision of 
the performance, effectiveness and consistency are in 
HSEMS. Procedures are regularly verified to 
guarantee permanent improvement. 
Results and suggestions 

Oil industry as the key industry in Iran (and 
also because of its complexity and, due to various 
dangers) needs a strong system which can identify and 
assess and control danger and also value the human 
resources as its main capital. In the Oil industry 
HSEMS is a necessity for all the Oil Companies 
which follows some objectives including: lowering 
casualties, profitability, social responsibility, and 
satisfactory. Achieving these objectives is impossible 
through classical management theories (like Taylor). It 
needs an organizational culture which is known as 
HSE culture. So it's necessary to understand and 
realize how important HSEMS is in improving HSE. 
Industrial environments, because of their very nature 
are in serious danger and the more technology grows 
the more dangers become more serious. In the year 
1977, 250 million incidents happen all around the 
world, 350 thousand of which resulted in death. 
According to the reports of Universal Health 
Organization in 1994, 8 out of 10 labors were working 
in developing countries, 5-10 % of which had access 
to safety and health services. In that very year, 120 
million incidents happened in these countries, 200 
thousand of which resulting in death. In traditional 
safety engineering, safety in considered as preventing 
unsafe actions but new technologies has considered 
safety guards as naturally safe systems. Regarding the 
fact that human resources are the inseparable part of 
the system and also the main capital, and regarding 
that human resources aren’t mistake free, human 
resources must be the focal point. Following 
suggestions are in direction with implanting a 
successful HSEMS: 
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 Resources must be allocated effectively in an 
organization (resources needed to maintain 
production equipment and resources needed to 
confront danger, verification and revision of the 
HSEMS, and improving new plans. 

 Qualifications and competences are valued in 
an organization. People ought to be trained in 
accordance with their tasks. 

 Adequate monitoring should be placed on 
contactors. They have to be assessed in the 

terms of consistency with HSE necessities in 
before, during and after contract. 

 Communications within and beyond the 
organizations must be appropriate in the cases 
of danger 

 There is enough documentation and there are 
documents for each and every action. 

1.  

 
 
Table (1): the elements of HSEMS 

HSE elements Definition 

Leadership & commitment Commitment in senior levels down to junior levels and proper organizational 
 culture is the key to success  

Policy & strategic objectives Desires and would, principles and ideals regarding HSE aspects 

Resource allocation &  
documentation 

Organizing people, allocating the resources and documentation for 
 a better HSE performance  

Risk management & 
 assessment 

Identifying and assessing risk for productions, services and also steps towards 
 improvement 

Planning Planning the steps and reactions toward emergencies 

Execution & perpetuity Execution and perpetuity and the state of correction steps 

Verification a revision Periodic verification and revision in systems performance and its  
effectiveness and consistency 

 
 
Table (3): One-Sample Statistics for HSEMS 

 N Mean Std. Deviation Std. Error Mean 

Commitment and leadership 160 3.2687 .83281 .06584 
Policy and strategic objectives 160 3.6713 .62459 .04938 
Organization, resources and documentation 160 3.3020 .64825 .05125 
Assessment and risk management 159 3.4061 .80837 .06411 
Planning 160 3.4896 .73864 .05839 
Implementation an monitoring 160 3.7187 .63654 .05032 
Review 160 3.6479 .66167 .05231 

 
Table(4):One-Sample Test for HSEMS 

 

Test Value = 3 

t df 
Sig. 

(2-tailed) 

95% Confidence Interval of the  
Difference 

Mean 
Difference Lower Upper 

Commitment and leadership 4.082 159 .000 .26875 .1387 .3988 
Policy and strategic objectives 13.59 159 .000 .67125 .5737 .7688 
Organization, resources and documentation 5.893 159 .000 .30200 .2008 .4032 
Assessment and risk management 6.335 158 .000 .40611 .2795 .5327 
Planning 8.384 159 .000 .48958 .3743 .6049 
Implementation and Monitoring 14.28 159 .000 .71875 .6194 .8181 
Review 12.38 159 .000 .64792 .5446 .7512 

 
 
 

 
 



http://www.lifesciencesite.com                                      )                    4(9;2201 Life Science Journal 

 

293 
 

Resources 
2. Taghdisi, H. Alizadeh, M.S," Integrated 

Management System HSE",Printing, Publishing 
Knowledge Poewe, 1387 

3. Danai fard M, Alvani M, Azar A., (1383), 
"qualitative research methodology in 
management: a comprehensive approach," 
Publishing Saffar , Tehra 

4.  Rezaeian. ALI," Principles of Organization and 
Management", Thirteenth Edition, SAMT 
Publishing 1388 

5. Sarmad Z, Bazargan A, Hejazi, A., "Research 
Methods in the Behavioral Sciences," Thirteenth 
Printing, Agah Publishing Tehran(1385) 

6. Cooper MD.toward a model of safety culture. 
Safety science.2000:36(2):111-36 

7. Correll M, Andrewartha G. meat industry survey 
of OHS culture.2001 

8. Corvalan CF, Kjellstrom T, smith KR. Health, 
environment and sustainable development.  
Identifying links and indicators to promote action.  
Development.1999: 10:656-60. 

9. Goldstein G, Helmer R, Fingerhut M. the WHO 
Global strategy on occupational health and safety. 
African Newsletter. 2001:11(3):56 

10.  Grander RL. Benchmarking organizational 
culture: organizational culture as a primary factor 
in safety performance.  Professional safety.  
1999:44(3):26-32 

11. Guidelines for the Development and Application 
of Health, Safety and Environmental Management 
System. Report No: 6.36/210. July 1994 

12.  Hajji Sophocleous GV. Development of 
performance – based codes, performance criteria 
and fire safety engineering methods. International 

journal on engineering performance – based fire 
codes. 2001:2(4):127-42  

13. Monnery N. the costs of accident and work 
related ill-health to cheque clearing department of 
financial services organization safety science. 
1998: 31(1):59-69 

14. Neto ASV, BarrosoACO.GoncalvesA.knoledege 
basis in safety culture for researchers and 
practitioners. 

15. Probst. TM, srtarda AX. Accident under reporting 
among employees: testing the moderating 
influence of psychological safety climate and 
supervisor enforcement of safety practices. 
Accident analysis and prevention. 
2010:42(5):1438-44. 

16. Reason J. Achieving safe culture: theory and 
practice.  Work and stress.  1998: 12: 293-306 

17.  Reason JT. Managing the risk of organizational 
accident 1997. 

18. statistical of yearbook of the social security 
organization of Iran. 1383 

19. statistical of yearbook of the social security 
organization of Iran. 1388 

20. Wilpert B. organizational factors in nuclear 
safety. Frontiers science series.2000:2:1251-68. 

21. Wiengman DA, VON Haden TL, Gibbons AM.A 
review of safety culture theory and its positional 
application to traffic safety. Improving traffic 
safety culture in United States: 2007:113.  

22. Wiegmann DA. Zhang H, VON thaden T, 
Sharma, G Mitchell A.A synthesis of safety 
culture and safety climate research. Disponible en 
http://www.humanfactors uiucedu/reports and 
papers pdfs/techreport/02-03 pdf accessed Sep 16. 

 
 
9/7/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

294 

The Relationship between Locus of Control and Marital Satisfaction of Couples 

Askari Asghari Ganji (Corresponding author) *, Drshokouh Navabinezhad ** 
 

* Department of Psychology, Sari Branch, Islamic Azad University, Sari, Iran 
Tel: 0037494244521, E-mail: asghariganji@yahoo.com 

** Faculty Member, Tarbiat Moallem University, Tehran, Iran 

 
Abstract: The goal of the present research is to examine the relationship between locus of control and 
marital satisfaction of couples. The method of this research is descriptive one and of correlation kind. 
Statistical population includes the married students of Islamic Azad University of Sari. Research sample 
includes 62 couples who were selected by multi-step clustered sampling method. Research tools include 
locus of control (Rotter) and marital satisfaction (Enrich). Data was analyzed using of the methods of 
descriptive statistics and deductive statistics (The agreed correlation coefficient, X2 square, and T-test). 
The findings showed that there is a significant relationship between internal locus of control and marital 
satisfaction of the couples. Also, results showed that there is no significant difference between the gender 
and the kind of locus of control, gender and level of marital satisfaction of the couples. Regarding the 
finding of the research, couples who suffer from decrease and dissatisfaction in marital relationship, have 
external locus of control, therefore, for improvement of marital relationship problems and having a 
coordinated, attractive and satisfactory marital relationship, it is suggested to replace internal control 
instead of external control.  
[Askari Asghari Ganji, Drshokouh Navabinezhad. The Relationship between Locus of Control and 
Marital Satisfaction of Couples. Life Sci J 2012; 9(4):294-298]. (ISSN: 1097-8135). 
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Introduction 

 One of the important goals of marriage is 
will attain the marital satisfaction .marital 
satisfaction is the most important issue in marital 
life which has the highest effect on the stability 
and failure of couples lives. Couples agree that 
they will attain their two main goals in the 
marriage having satisfactory marital relationship 
and mental agreement with the spouse. Although 
most individuals emphasize more on having 
marital relationship, satisfactory marital 
relationship and mental agreement are 
considered as two inseparable components in a 
successful marriage.  

 Therefore, a successful marital relationship 
is formed when satisfactory sexual relationship 
and mental agreement shall be created 
continually and interwoven to each other among 
the wife and husband (Ellis and Harper, 1995, 
page 45). 

By starting the marriage and creating 
marital relationship, sexual satisfaction and 
marital satisfaction change into important 
variables in association with the marriage 
quality. Sexual satisfaction and marital 
satisfaction are regarded as one of the most 
important factors in affectionate stability of 
couples (Fisher & Nulty, 2008). marital 
relationship plays a fundamental role in intimate 

relationships resulted from the marriage and 
shared life (Crowe &Read Lee, 2000). Glasser 
and Glasser (2007) believe that marital 
relationship is a way by which the couples can 
really feel intimacy, sincerity and connection. 

Multiple factors can be effective in 
formation of sincerity between the couples. 
Some of them are attachment, caring and sexual 
problems. Results of Faro jinn’s investigations 
showed that attachment, caring and marital 
relationships had exclusive portion in intimacy 
levels of couples.  

 Closeness to the spouse is also assumed as 
the first necessary component to establish a 
romantic relationship. This finding that 
satisfaction with marital relationships had an 
exclusive portion in intimacy of romantic 
relationship is concordant and congruent with 
William et al. (2007) suggestion including the 
relationship between satisfaction with marital 
relationships and intimate relationships (Oliya et 
al, 2011). 

 Some regard marital satisfaction as the 
result of general satisfaction with the shared life, 
satisfaction with marital relationships and 
affectionate and exciting satisfaction (Shackel 
Ford, 2001, page27). Satisfactory marital 
relationship is the mandatory component of 
long- term marital life. The frequency or the 
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length of this relationship is not important, but it 
is important that the parties have satisfactory 
courtship. In an unsuccessful and unhappy 
marriage, it is possible marital relationship still 
exists but it is not satisfactory for both of them 
or the other partner (Glasser & Glasser, 2007, 
111).  

 Also, other studies in respect of sexual 
relationship show that sexual satisfaction is 
highly related to marital satisfaction (Baron, 
2006). 

Hunt (1974) believes there is a relationship 
between general marital happiness and sexual 
satisfaction. Happy couples are more satisfied 
with their sexual life compared to unhappy 
wives and husbands and they have more sexual 
relationship.  

 Although happy wives and husbands have 
not stated satisfactory marital relationship as the 
best reason for their happiness, however, most of 
them are generally satisfied with their sexual 
relationship. %70 of them have expressed that 
they often agree with their spouses about sexual 
problems (Oliya et al, 2011 29). Also, the results 
of Morokoff and Gillillands investigations 
(1993) showed that there is a relationship 
between marital satisfaction and several aspects 
of sexual function. More importantly, sexual 
satisfaction of husband and frequency of marital 
relationship has a positive relationship with 
marital satisfaction. Generally, the more are 
negative exciting reaction and disasters faction 
with frequency of sexual intercourse, marital 
satisfaction will be lower. In view of Carlson 
and Dink Mayer (2002), sexual relationship of 
wife and husband is a barometer and shows ups 
and downs of marital relationship. Sexual 
relationship of wife and husband is the 
manifestation of their lives. However, marital 
relationship includes that part of marital life 
which misunderstanding is occurred about it 
very much. But the important problem is that 
how does a satisfactory marital relationship 
change into an unhappy and dissatisfied 
relationship which is often determined by 
bilateral disgust? For most couples, the reason 
for decrease in sexual relationship after several 
years is lieu of a closed secret. Public opinion of 
couples shows that the more time passes, sexual 
interactions will become lower and the most 
rapid decrease occurs during the first four years 
after marriage. This decrease in frequency of 
sexual interaction over time is also true about 
couples who live together but they have not 
married. Surprisingly, the investigations show 
that full- time working and part-time working 

has no negative effect on sexual life of couples 
(Baron, 2006 p. 450). It is possible marital 
relationship has an undesired effect on their 
sexual satisfaction in different ways. Some of 
these effects are so delicate that there is an 
association between poor marital relationship 
and poor sexual relationship (Crowe and Reed 
lee, 2000, p. 35). 

 At the beginning of the shared life, the 
couples rarely experience sexuality problems. In 
continuing the relationship, it is possible 
external factors such as job and offspring create 
a disturbance in couple’s relationship. In this 
case, wife and husband feel that they have 
physically less access to each other. If one of the 
partners has less tendency towards sexual 
relationship, the other may feel harm and 
attempts to conduct his/ her spouse towards 
sexual relationship. If lack of interaction 
continues, the couple’s relationship becomes 
morepolar and the wife and husband will 
experience disappointment, unsuccessful, 
damage and harm. In this case, if one of the 
partners has more tendency, it is possible, he/she 
blames the other because of the lack of sexual 
intimacy. The outcome of this behavior can be 
lack of the couple inclination towards starting 
the marital relationship.  

 This incorrect cycle can be continued until 
they reach the crisis and seek for solving the 
problems, some couples continue the life with 
these same conditions (Roughan & Jennkins, 
1990, 129). 

 In belief of Morokoff & Gillilland (1993), 
decrease in marital relationship of couples is 
often formed because of the existence of a 
problem in their affectionate relationship. 
Problematic affectionate relationships affect 
affectionate states of couples and healthy sexual 
performance is affected by it. Life events and 
conditions such as death of a close person, 
disease of a family member, occupational stress, 
baby birth or anxiety and problems, all can have 
an effect on starting sexual problems.  

 Also, some feelings such as treachery, rate, 
hostility, disturb banc, lack of self- confidence 
and envy can have negative effect on sexual 
relationship. In view of Crowe and Reedly 
(2000), factors which are effective on decrease 
in sexual relationship, include politeness and 
courtesy, continuous coarseness, wife and 
husband or marital relationship within the 
framework of <Parent-Child> or <Patient-
nurse>, illegal relations, in balance in 
dominance and brevity, dispute on slight issues 
about lack of sexual sexuality tendency and 
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inability to close bedrooms door. Also, the 
results of Honar-parvaran research (2006). 
Showed that totally, %30 of women had 
complete satisfaction with sexual relationship, 
%4 of them had no satisfaction with it and %14 
performed sexual activity just for the spouse 
satisfaction. The reasons for dissatisfaction 
included respectively disturbed family 
relationship, lack of paying attention to woman 
needs and inclinations, lack of sexual 
coordination and similarity, the effect of daily 
problems and difficulties, lack of sexual 
knowledge, poor affectionate relationship with 
the spouse, the existence of guilt feeling during 
sexual intercourse, negative attitude about 
sexual problems, lack of pre-caress, tormenting 
sexual demand, man’s inability to satisfy the 
wife, fear from sexual dissatisfaction of the 
spouse, undesired sexual experiences before 
marriage. 

 In addition, in view of Glasser & Glasser 
(1998), the secret of decrease in sexual 
relationship is due to application of external 
locus of control by one couple or both couples 
against his/ her spouse.  

 No factor destroys sexual relationship 
faster and more crucial than seven destructive 
factors of external control (Criticism, blame, 
complaint, grumbling, threat, punishment and 
bribe). In view of them, couples who have 
decrease in sexual relationship and sexual 
dissatisfaction are involved in external control. 
The emergence and occurrence of it in marital 
relationship deteriorates sexual intimacy and 
marital satisfaction.  

 The assumption of external control is that 
if we feel dissatisfaction in sexual relationship, 
we are not responsible of such a feeling by 
ourselves but our spouse, the others, chance and 
out- of- control events are guilty. Also, in view 
of Glasser, for having a successful and 
satisfactory sexual relationship in marital life, 
exerting internal control (support, 
encouragement and assurance, listening, 
acceptance and friendship, respecting and 
negotiation) is necessary.  

 Regarding to theoretical patterns and 
findings of the present research, this general 
question is proposed that how should wife and 
husband behave to each other to achieve a 
satisfactory and consistent marital relationship? 

 The present research is in order to respond 
the above-mentioned question. 

 
Research Hypotheses 

 1-There is a significant relationship 
between locus of control (internal-external) and 
level of marital satisfaction of couples.marital 

 2-There is a significant difference between 
the gender and level of marital satisfaction.  

 3- There is a significant difference 
between the gender and kind of locus of control. 

 
Method and Material 

 Participants and Research design. The 
method of study is descriptive and of correlation 
kind. Statistical population of this research 
includes all married students who were studying 
in Islamic Azad University, Sari branch, 
provided that they have at least three years 
marital life up to 2011. Sample volume was 
selected based on Koch ran formula as 62 
participants (31 women and 31 men) by multi-
step clustered sampling method. 

 Instruments: For assessment of locus of 
control, Rooter’s locus of control scale was 
used. Different researches have reported the 
validity of this scale between %70 to %81.  

 Also, for measurement of marital 
satisfaction, 47questions short from of Inrich’s 
marital satisfaction questionnaire was used. 
Olson et al. have reported the validity of this 
questionnaire as 0.22 by calculation of alpha 
coefficient. 

 Performance approach: Referring to 
departments and official sectors of Islamic Azad 
University, Sari branch, two questionnaires of 
locus of control and marital satisfaction were 
available for 31 couples. 

 Each respondent answered the 
questionnaire individually and along with his / 
her spouse. For data analysis, descriptive 
statistical method (frequency, percentage, mean, 
standard deviation) and deductive statistical (the 
agreed correlation coefficient, X2 khi–square and 
T–test) were used for comparison of 
independent means. For testing research 
hypotheses, significance level of at least %5 was 
selected. 

 
Results 

 Statistical analysis of data by testing three 
hypotheses of research at confidence level of 95 
percent was led to the following results. 

 First hypothesis: There is a significant 
relationship between level of marital satisfaction 
of couples with internal locus of control and 
external locus of control. (Table 1) 
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Table 1. Results obtained from the correlation 
between locus of control and marital satisfaction 
in couples. 

 Locus 
of 
control 

Total 

 
Internal 
control 

External 
control 

 

The observed frequency less 
then marital satisfaction mean 
The expected frequency 

40 
 
46.2 

12 
 
5.8 

52 
 
52.0 

The observed frequency 
The expected frequency 

70 
63.8 

2 
8.2 

72 
72.0 

The observed frequency 
The expected frequency 

110 
110.0 

14 
14.0 

124 
124.0 

 
 Regarding to that the value of the 

obtained agreed correlation coefficient(x2= 6.37, 
df=1, p<0.05) is more than the corresponding 
value in the table (3.84), therefore, zero 
hypothesis(Ho) is rejected. That is, there is a 
significant relationship between internal locus of 
control of couples and their marital satisfaction. 
Second Hypothesis: There is a significant 
difference between gender and locus of control. 
(Table 2) 
 
Table 2. Results obtained from comparison of 
locus of control of couples by gender separation. 
 Locus of control Total 

 
Internal 
control 

External 
control 

 

The observed frequency 
gender = woman 
The expected frequency 

60 
 
58.6 

6 
 
7.4 

66 
 
66.0 

The observed frequency 
The expected frequency 

50 
51.4 

8 
6.6 

58 
58.0 

The observed frequency 
The expected frequency 

110 
110.0 

14 
14.0 

124 
124.0 

 
As it is observed, the value of the observed 

X2 square from the above mentioned table 
(p<0.05, df = 1, X2 = 0.37) is less than the 
corresponding value in the table (3.84). 
Therefore, zero hypothesis (Ho) is not rejected. 
That is, there is no significant difference 
between two women and men groups in terms of 
locus of control. Third hypothesis: There is a 
significant difference between gender and level 
of sexual satisfaction of couples. (Table 3) 
 
Table 3. T-test results for comparison of means 
of respondent’s scores in marital satisfaction 
test. 
Significance 
level of two 
ranges 

T Df 
Standard 
Deviation 

Mean Number Gender 

   34.89 171.15 64 Female 
0.106 1.64 60 24.4 183.83 60 Male 

 
Regarding to the calculated T-value in the 

above mentioned table (T = 1.64, df/ = 60, 

p<%5), the obtained significance level of 0.106 
is more than %5. 

 Therefore, zero hypothesis (Ho) is not 
rejected. On the other hand, there is no 
significant difference between gender and 
marital satisfaction of couples.  
 
Discussion 

 In this research, the relationship between 
functions of locus of control and marital 
satisfaction of couples was examined. Research 
findings show that there is a significant 
relationship between internal locus of control 
and marital satisfaction of couples. In expressing 
this finding, it can be said that couples with 
internal locus of control enjoy satisfactory 
marital relationship and subsequently, they are 
satisfied with their marital life, while couples 
with external locus of control suffer from 
decrease in marital relationship and marital 
dissatisfaction. And there are signs of criticism, 
blame, insult and humiliation, threat, 
punishment and in their marital relationship 
abundantly.  

 This finding is consistent and concordant 
with the studies and researches of Glasser 
&Glasser (1998, 2007), Ellis & Harper (1995), 
Baron (2006), Hunt (1974), Fisher & Nulty 
(2008), Morokoff & Gillilland (1993), as well as 
in domestic studies and investigations, with the 
researches of Honar–parvaran (2006), Oliya et 
al. (2011).  

 Generally, the results related to each of the 
two kinds of internal control and external control 
in this research represents this fact that except 
for marriage of two internal control, other 
marriages are not followed by appropriate and 
desired marital satisfaction and sexual 
satisfaction. While in marriage of two external 
control, it can be said that because of seven 
factors of internal control affection (support, 
appreciation, listening, acceptance,confidence, 
respect and negotiation) which the couples have 
in marital relationship, their sexual satisfaction 
and marital satisfaction will increase and 
stabilize and this is the best association and 
confirms the similarity in internal locus of 
control.  

 The second finding of this research showed 
that there is no significant difference between 
gender and level of marital satisfaction of 
couples. The previous studies on marital 
satisfaction generally show that the status of 
individual’s gender doesn’t predict marital 
satisfaction of couples (Garry, 1994, cited in 
Oliyaet al 2011). 
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 But this feeling has a physical root in men. 
It should be considered that despite of what they 
want, women are emerged through physical 
manifestations as well as despite of what they 
claim, men stop at the level of physical 
relationship. Also, one of the other findings of 
this research is that there is no significant 
difference between locus of control and gender. 
Also, the third finding of this research represents 
that there is no significant difference between 
locus of control and gender.  

 It is recommended that more researches 
shall be performed in respect of this hypothesis. 
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Abstract: Gastric cancer is one of the most frequently diagnosed malignancies in the world. The gene expression 
profile and molecular grouping of gastric cancer has been a challenging task due to its inherent complexity and 
variation among individuals.We sought to the correlation between the single nucleotide polymorphisms in extron 6 
A58G site of CDH17 gene and gastric carcinoma.The method of the polymerase chain reaction - conformation 
polymorphism single-strand (PCR-SSCP) was used to detect genotype, combined with DNA sequencing was used to 

check the correctness of genotype.①The genotype frequencies of CDH17 in extron 6 A58G site: A/G type has 52 
cases (76.47%), G/G type 11 patients (16.18%), A/A type 5 cases (7.35%). The allele frequencies of CDH17 in 

extron 6 A and G were 45.59%, 54.41% respectively.②The genotype frequencies and allele frequencies of CDH17 
in extron 6 A58G site has no significant correlation with the gender, age, size, invasion depth, macroscopic 

appearance, histologic type and differentiation of gastric carcinoma (P＞0.05). The genotype frequencies of CDH17 

in extron 6 A58G site has correlation with lymph node metastasis and TNM grade of gastric carcinoma（P＜

0.05).③The allele frequencies of CDH17 in extron 6 A58G site has no significant correlation with the gender, age, 
size, invasion depth, macroscopic appearance, histologic type, differentiation, lymph node metastasis and TNM 

grade of gastric carcinoma(P＞0.05). The genotype frequencies and of CDH17 in extron 6 A58G site has correlation 
with lymph node metastasis and TNM grade in patients with gastric carcinoma. 
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YuFeng Zhang. Correlation between the Single Nucleotide Polymorphisms of CDH17gene and 
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1. Introduction 

Gastric cancer (GC) is a world health burden, 
ranging as the second cause of cancer death 
worldwide[1]. Etiologically, GC arises not only from 
the combined effects of environmental factors and 
susceptible genetic variants but also from the 
accumulation of genetic and epigenetic 
alterations[2].In the world's wide gastric carcinoma’s 
death rate only below lung cancer, colorectal and 
breast cancer. It’s five years survival rate is below 
20%[3]. Single nucleotide polymorphisms are the 
third generation of genetic markers, are the most 
important genetic change in humans. SNPs have 
characters of large quantity, stabilization and 
feasibility for detecting[4]. Many SNP sites have 
correlation ship with gastric carcinoma. CDH17 gene 
is a special member of cadherin superfamily. It is a 
gastric cancer related gene, which has its own 
characteristics in mediated cell adhesion[5]. We 
explored the correlation between the single 
nucleotide polymorphisms in extron 6 A58G site of 
CDH17 gene and gastric carcinoma. 

2. Material and Methods  
Clinical materials  

The peripheral venous blood samples were 
collected from 68 unrelated patients with gastricl 
carcinoma in Henan province, China. The time of 
collecting samples were from December 2009 to 
April 2010. All patients with gastric carcinoma had 
treatments in the first affiliated hospital of 
Zhengzhou University. 1 mL Blood samples were 
collected from patients before surgery. 
Method to identifying SNP genotypes  

 DNA extraction kits of spin column type was 
used to extract DNA. The method of the polymerase 
chain reaction - conformation polymorphism single-
strand (PCR-SSCP) was used to detect genotype, 
combined with DNA sequencing was used to check 
the correctness of genotype. 
Method of statistical analysis   

SPSS17.0 statistical software package was used. 
About unordered categorical datas, analyse them by 
χ2 test, Odds ratio(OR) and 95% confidence 
interval(95%CI) were used to express risk degree(OR 
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600bp 

 
200bp 
159bp  
100bp 

M   1   2   3   4    5   6 

M：DNA Marker（600bp 至 100bp）；
1-6 samples  

  G/G 

  A/G 

  A/A 

and 95%CI were computed by Logistic regression 
model). About ordered categorical datas, analyse 
them by rank sum test, the mean ranks were used to 
express risk degree. Using two-sides probability test 
when there were two kinds of side tests. Significant 
level was 0.05. Method of Bonferroni was used to 
mutiple comparision. 
3. Results  

The result of genomic DNA extracted   
Genomic DNA extracted by uv spectrophotometry 

identification evaluation, the A 0D260 of sample 
DNA is greater than 1.1 and A OD 260/ 280nm all in 
between 1.7-1.9. 
The result of PCR   
PCR products by 1.5% agarose gel electrophoresis, 

automatically gel imaging system observations. 
With DNA marker in the 159bp can saw a clear 
strip (Fig1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
The result of polyacrylamide gel electrophoresis   

  PCR products after the thermal deformation by 
polyacrylamide gel electrophoresis, then silver stain 
the gel observaed .According to results observed to 
judge genotype (Fig 2)        

 
       M  1               2               3             4 

 
 
 
 
 
 
 

M：DNA Marker（200bp 至 600bp）；1、2、 3、
4 samples 
 
The result of DNA sequencing   

Select 10 cases have representative samples 
(including the belt type unexplained sample) for 
DNA sequencing. According to the result observed to 
judge genotype(Fig 3). Arrow signed for this single 
nucleotide polymorphisms (SNPs). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The result of statistical analysis  
The correlation between the single nucleotide 
polymorphisms in extron 6 A58G site of CDH17 
gene and gastric carcinoma. 
 

The genotype frequencies of CDH17 extron 6 
A58G site: A/G type has 52 cases (76.47%), G/G 
type 11 patients (16.18%), A/A type five cases 
(7.35%). The allele frequencies of CDH17 exon 6 A 
and G were 45.59%, 54.41% respectively. he 
genotype frequencies and allele frequencies of 
CDH17 extron 6 A58G site has no significant 
correlation with the gender, age, size, invasion depth, 
macroscopic appearance, histologic type and 
differentiation of gastric carcinoma (P＞0.05). The 
genotype frequencies of CDH17 extron 6 A58G site 
has correlation with lymph node metastasis and TNM 

grade of gastric carcinoma（P＜0.05）(Table 1). 
 
Table 1. The correlation between CDH17gene in 
extron 6A58Gsite and clinicopathologic  
parameters 

Clinicopathologic 
parameters 

n 

Genotype 

χ2 P 
G/

A      
                            

 
G/G      
                      

  
A/A 
                     

Gender   
male  

41 31 7  
0.062 0.970 

 female 27 21 4  
Age (year) 

＜50  
11 8 2 1 

0.111 0.946 
≥50 57 44 9 4 

Tumor size(cm)  

＜5 
23 18 4 1 

0.473 0.789 
≥5 45 34 7 4 

Macroscopic 
appearance 

Protrude typ 
12 9 2 1 

1.214 0.786 
Ulcera type 42 32 7 3 
Infiltrating type 14 11 2 1 

Histologic type 
adenocarcinoma 

41 32 5 4 

1.277 0.865 adenocarcinoma 
and mucinous 
carcinoma 

16 12 3 1 
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    mucinous carcinoma 11 8 3 0 
Invasion depth 
≤muscular layer 

26 21 2 3 
0.207 0.902 

 ＞muscular layer 42 31 9 2 
Differentiation degree 

well differentiated 
7 4 2 1 

1.137 0.566 
   moderately 
differentiated 

9 6 2 1 

poorly 
differentiated 

52 42 7 3 

lymph node metastasis     
no 

31 21 9 1 
1.957 0.036 

    yes 37 31 2 4 
TNM stage  

stageⅠ  
7 5 2 0 

4.053 0.032 stageⅡ  28 23 4 1 
stageⅢ  21 16 4 1 
stageⅣ  12 8 1 3 

 
4. Discussions  
   CDH17 namely cadherin 17, also known as LI - 
cadherin or liver - intestine cadherin located in 
8q22.1[6]. Its a special member of cadherin 
superfamily, which has its own characteristics in 
mediated cell adhesion[7].Reserch has confirmed that 
LI - calcium sticky protein not through serial protein 
to connect with cytoskeleton actin , likely to be 
directly connected with the cytoskeleton .It has a 
important synergy effect on the adhesive attraction of 
the Classic calcium sticky protein. In normal tissue it 
take part in the integrity maintenance of the liver and 
intestinal epithelium cells[8] . Normally LI - calcium 
sticky protein expressed in liver cell and the intestinal 
mucosa ,in gastric mucosal surface is not expressed. 
Along with the progress of gastric cancer, LI - 
calcium sticky protein expression shows ascendant 
trend, in advanced intestinal-type gastric carcinoma 
LI – calcium expressed more than the early. LI - 
calcium sticky protein expression is more, the tumor 
is deeper infiltrated, the possibilities of lymph node 
metastasis is higher[8-13].  
     Nowtimes the study about the correlation between 
the SNPs of CDH17 gene and the carcinoma is not so 
many. Liu QS et al [14]results showed that a well-
differentiated gastric cancer cell line had higher 
CDH17 expression. Down-regulation of CDH17 
inhibited proliferation, adherence, and invasion of the 
poorly differentiated BGC823 gastric cancer cells in 
vitro, and induced cell cycle arrest.they confirmed 
that CDH17 silencing could obviously slow the 
growth of gastric cancer derived from BGC823 cells. 
Taken together,they have demonstrated that CDH17 
maybe a positive regulator for proliferative, adhesive, 
and invasive behaviors of gastric cancer. Wang[15] et 
al research 164 patients with HCC patients 99 cases 
with cirrhosis of the liver and 293 example of healthy 
people found: LI - calcium glue CDH17 (651C > T 
protein. 35A > G) IVS6 + the T - G single figure is a 
genetic sensitive factor of hepatocellular carcinoma 

in China crowds. Inoue M[16]et al study showed the 
grade of BilIN independently correlates with LI-
cadherin expression in biliary intraepithelial lesions 
of ICC without hepatolithiasis.Lee NP[17], et al have 
reported aberrant expression of CDH17 in major 
gastrointestinal malignancies including hepatocellular 
carcinoma (HCC), stomach and colorectal cancers, 
and its clinical association with tumor metastasis and 
advanced tumor stages. Furthermore, alternative 
splice isoforms and genetic polymorphisms of 
CDH17 gene have been identified in HCC and linked 
to an increased risk of HCC. CDH17 is an attractive 
target for HCC therapy. Targeting CDH17 in HCC 
can inhibit tumor growth and inactivate Wnt 
signaling pathway in concomitance with activation of 
tumor suppressor genes. Weimann A et al[18] using 
immunohistochemistry detected LI-cadherin in 
esophageal adenocarcinoma (n = 16),.in 
adenocarcinoma, the expression of LI-cadherin was 
significantly weaker or absent. 

Lee HJ,et al [19]reported  expression of CDH17 
was up-regulated in gastric cancer tissues. using 
immunohistochemistry showed that CDH17 was an 
independent prognostic factor in patients with stage I 
or node-negative disease. So CDH17 is a promising 
prognostic marker for early stage gastric cancer. Su 
MCet al[20]  using immunohistochemistry showed that 
CDH17 Fewer than 1% of carcinomas outside the 
digestive system were positive for cadherin-17.the 
results show that cadherin-17 is a useful 
immunohistochemical marker for diagnosis of 
adenocarcinomas of the digestive system.Yasui W et 
al[21] expression of CDH17 were associated with an 
intestinal phenotype of gastric cancer. Ge Jet al[22] 
reported the expression of CDH17 is associated with 
the intestinal-type gastric carcinoma. Positive 
expression of CDH17 was significantly associated 
with the depth of gastric wall invasion, lymph node 
metastasis  and stages of gastric carcinoma. The 
expression of CDH17 was significantly lower in 
diffuse-type carcinoma than intestinal- or mixed-type 
carcinoma. The patients with CDH17 expression 
associated with poor prognosis of gastric carcinoma,. 
The survival rate of patients with CDH17expression 
was the lowest. Dong WG et al[23] investigated 
expressions of Li-cadherin in gastric cancer by 
immunohistochemistry and semiquantitative 
polymerase chain reaction (PCR), and correlated this 
with clinicopathologic parameters in 91 cases of 
gastric cancer. the expression level of Li-cadherin 
mRNA was correlated to differentiation and lymph 
node metastasis, and the expression level of Galectin-
3 was related to TNM staging, differentiation and 
lymph node metastasis. On Spearman correlation 
analysis, a definitive negative correlation was found 
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between the expression levels of Li-cadherin in 
gastric cancerous tissues.  

Sakamoto N[24] analyzed gene expression 
profiles of HT-29 cells treated with EGFR ligands 
and identified 6 genes up-regulated by epidermal 
growth factor (EGF) and Transforming growth factor 
(TGF)-α treatment. Significant correlation was found 
between LI-cadherin expression and advanced T 
grade and N grade. Both EGFR and LI-cadherin 
expression was more frequently found in GC cases 
with an intestinal mucin phenotype than in cases with 
a gastric mucin phenotype. These results indicate that, 
in addition to the known intestinal transcription factor 
caudal type homeobox 2 (CDX2), EGFR activation 
induces LI-cadherin expression and participates in 
intestinal differentiation of GC.But we only finded 
G/G, G/A, A/A subtypes in gastrical carcinoma. 

 
CONCLUSION:  

The results suggest that the expression of CDH17 
or CDX2 may be an important feature of gastric 
carcinoma. A combined detection of CDH17/CDX2 
co-expression may benefit us in predicting the 
prognosis of gastric carcinoma. 

For LI - calcium sticky protein gene explicit son 
6A58G sites polymorphism and gastric carcinoma 
research did not see the relevance of reports. This 
experiment chose 68 cases of gastric cancer patients 
in Henan province as the research object, the results 
show: the genotype frequencies of CDH17 extron 6 
A58G site has no significant correlation with the 
gender, age, size, invasion depth, macroscopic 
appearance, histologic type and differentiation of 
gastric carcinoma . the genotype frequencies and of 
CDH17 extron 6 A58G site has correlation with 
lymph node metastasis and TNM grade in patients 
with gastric carcinoma. This research conclution is 
agreed the findings of Ko[25] et al that LI - calcium 
sticky protein expression and gastric cancer 
pathological staging was associated with the lymph 
node metastasis. Gastric carcinoma lymph node 
metastasis and stomach TNM staging is closely 
related to the prognosis of patients with stomach 
cancer, and therefore may consider LI - calcium 
sticky protein as gastric lymph node potential transfer 
risk and the tumor 5-year survival rate judgment with 
gastric carcinoma patients. 

Tan IB[26] et al have reported that intrinsic subtypes 
of GC, based on distinct patterns of expression, are 
associated with patient survival and response to 
chemotherapy. classification of GC based on intrinsic 
subtypes might be used to determine prognosis and 
customize therapy. Zhang J et al [27] reported Liver-
intestine cadherin (CDH17) is a novel member of the 
cadherin superfamily implicated in gastric cancer 
progression. RNA interference mediated by 

recombinant lentivirus vectors expressing artificial 
CDH17 miRNA was applied to induce a long-lasting 
down-regulation of CDH17 gene expression in 
BGC823 cells. The expression levels of CDH17, 
tumor cell motility, migration potential, and pro-
liferation were measured by flow cytometry, real-
time RT-PCR, Western blot analysis, 
immunofluorescence staining, wound healing assay, 
and MTT assay, respectively. Results show that four 
recombinant plasmid expression vectors encoding 
pre-miRNA against CDH17, pcDNA-CDH17-miR-
SR1, -SR2, -SR3, and -SR4 were constructed 
correctly and down-regulated the CDH17 mRNA 
levels by 5.5, 57, 91, and 98%, respectively, in 
BGC823 cells which had an overexpression of 
CDH17. They packaged the recombinant lentiviral 
vector for CDH17 RNA interference with pcDNA-
CDH17-miR-SR4 which had the highest interfering 
efficiency and succeeded in construction of the stable 
transfectants. Of note, more than 90% knockdown of 
CDH17 expression in BGC823 cells was obtained by 
miRNA technique. The CDH17-miRNA-transfected 
cells showed significant decrease in cell proliferation, 
cell motility, and migration in comparison with the 
control cells. Thus, They proposed that CDH17 may 
be an oncogene up-regulating invasive features of 
gastric cancer cells and could be a hopeful target for 
the control of gastric cancer progression. 

   To sum up, the genotype frequencies and of 
CDH17 extron 6 A58G site has correlation with 
lymph node metastasis and TNM grade in patients 
with gastric carcinoma. This will help to evaluate 
gastric carcinoma patients lymph node metastasis and 
5-year survival rate.  
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Abstract – The basis for pesticide use in agriculture is that costs related with pesticide pollution are to be reasonable 
by its benefits, but this is not so apparent. Regarding the benefits by simple economic analysis has improved 
pesticide use in agriculture and thus produced pesticide persuaded public harms. This paper effort to explore the 
research gaps of the economic and social concerns of pesticide use in developing countries, predominantly with an 
example of India. We contend that although the negative sides of agricultural development. We assume that, if these 
difficulties are grasped and accounted for, the remunerations from the current use of pesticides could be remunerated 
by the costs of pollution and ill human health. This paper also explains different pathways and mechanisms for 
disregarding. In view of prospective and overall negative impacts of pesticide use, we recommend alternate ways of 
controlling pests such as unrestricted unified pest management along with education and training activities.  
[Venkatesh. J, Priya. S, Balasubramaniam. M, Aarthy. C, Thenmozhi. S, Balasubramanie. P. Continuing Issues in 
the Use of Pesticides for Procuring Life in Developing Countries. Life Sci J 2012; 9(4):304-308]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 45 
 
Keywords: cost-analysis, developing countries, interdisciplinary, integrated pest management, relegation, 
pesticides. 
 
1. INTRODUCTION 

Pesticide use in agriculture offers yield benefits. 
Also pesticide use is likely to raise risks to human 
health, the natural environment, and social capital. The 
profits of pesticide use in agricultural crop production 
are often estimated by the yield increase gained versus 
the cost of buying inputs like seed, fertilizers, pesticide, 
and labor. But genuine valuations must take broader 
social and environmental influences into account. First, 
pesticide use may reduce people’s well-being and, 
because of sickness, result in loss of yield, wages, and 
an increase in medical expenses. Second, deprivation of 
the environment or ecosystems also ultimately raises 
costs. There could be substantial costs of, for example, 
bioaccumulation, bio intensification, pest resistance and 
resurgence, mishandling of toxic chemicals and its 
effects for contamination of ground water, among 
others. This paper tries to explore the research gaps of 
the fiscal and social significances of pesticide use in 
developing countries, mainly with an example of India. 

We hypothesize that, if these difficulties are recognized 
and accounted for, the benefits from the contemporary 
use of pesticides could be compensated by the costs of 
pollution and ill human health. We argue that 
traditional economics “generalized the complex world” 
in valuing benefits of pesticide use, which increased 
pesticide use and thus pesticide-induced public 
troubles, and marginalized third world subsistence 
farmers. 
2. INTRICACY OF PESTICIDE USE 

The Brundtland Report has already addressed the 
prominence of economic development without 
humiliating the environment and ecological reliability. 
But the use of certain pesticides may damage both 
environment and ecology and has major allegations for 
our common future. Then why are toxic chemical 
pesticides still in use despite its social and 
environmental impacts? It is highly doubtful that we 
can find a simple answer due to the related nature and 
intricacy of agricultural change. Valuing benefits of 
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insecticide use through simple economic analysis may 
raise pesticide use in crop production. The economic 
study weighs the predictable costs and benefits of 
pesticide use and claims that pesticide use is valuable. It 
maintains that pesticide use has reformed food 
production and the benefits of production far overweigh 
negative externalities caused to human beings and the 
environment. This position claims that the technologies 
embody the positive values to the human society, with 
population growth, hunger, deficiency, and starvation 
providing the basis for the dispute. 

Pesticide use cannot be viewed out of perspective, 
but rather should be addressed from a complete system 
perspective. Several studies argue that insecticide use 
produces overall low economic returns if social and 
ecosystem health impacts are accounted for. As 
deliberated earlier, the estimates of benefits are, first, 
predictable and confined; second, do not take into 
account environmental influences like pollution of 
natural resources and ecosystems disturbances. It does 
not admit long term low dose recurrent exposures to 
pesticides and its connections to hormone interruption, 
reduced intelligence, reproductive aberrations, and 
cancer. In addition, clearance of outdated insecticides is 
likewise a major health threat; and possible linkages 
among pesticide use, international transport, and arctic 
ruin are emerging issues. Third, public health effects 
and social consequences (like suicide stabs by 
consuming pesticides, unintended poisoning by polluted 
foods, etc.) of pesticides are also not sufficiently 
considered. Moreover, the estimate does not arrest the 
physical and psychological pain and distress 
experienced as a result of critical and long-term 
illnesses. Furthermore, the causes of hunger and 
starvation in developing countries can, in fact, be 
elucidated by an interface of many biophysical, 
political, economic, and social factors and forces that 
are moderately external to these countries. A recent and 
straightforward example is the ambitious Millennium 
Development Goals that have been prepared almost 
exclusively by advanced nations and thrust upon 
developing countries without sufficiently addressing 
their interests, capacity, and viability of the goals. This 
efficiently amounts to goals set for the poor, uprights 
set by the rich. 

We recommend perceiving the pesticide problem 
through an interdisciplinary perspective. 
Interdisciplinary is an approach to studying a specific 
complex problem at different levels with specific 
theories/methods, and tries to find the best possible 
solution to the problem. For example, growth of, or 
overview of concepts like IPM, Integrated Crop 
Management, Integrated Plant Nutrient Management 
System, etc. have, to some extent tried to diminish their 
respective problems by addressing both a communal 
and biological approach. These concepts are envisioned 

to recognize optimum levels of insecticide usage with 
respect to human society as a whole. Because of the 
intricate nature of pesticides impacts, a simple benefit 
cost analysis is an inadequate measure of pesticide 
efficiency. Interdisciplinary complete systems analyses, 
taking a multitude of interrelating factors into account, 
while assessing the costs of pesticide use, are needed. 
We believe that crediting values for a multitude of 
interacting impacts (for example, human health, 
environmental and ecosystems, etc.) is difficult and 
much more subject to disagreement as the true costs of 
these impacts may not be computable in a single 
monetary unit. However, different methods established 
in a wide range of corrective sciences are rarely 
grouped for estimating the costs of pesticide pollution. 
Here, we are not only suggesting a group of people 
working together and to just adding different ideas from 
different disciplines, but rather we are proposing to a 
compromise through developing a well-defined 
theoretical perspective on cost effectiveness analysis by 
mutual proficient respects and creative tension. 
Otherwise, the estimates for complex problems are 
always underrated. Despite the enduring vestibule for 
interdisciplinary to study any complex phenomenon; 
the development within the academic world has 
advanced in the opposite direction, which might have 
enhanced adverse health and ecological concerns 
relegating existence farmers, especially in developing 
countries. 
2.1 Insecticide Use and Relegation: 

It is evident that increased pesticide inputs 
have a negligible effect on total agricultural produce. 
But pesticide use causes 5 million poisonings and 320 
thousand deaths and about 620 thousand chronic 
illnesses every year worldwide. The majority of these 
are informed in developing countries. Moreover, it is 
said that these emerging nations use only one-fifth of 
the pesticides useful in the world and the numbers of 
victims due to pesticides are further undervalued as 
many such cases are not described. Millions of farmers, 
millions of other people living in farming groups and 
the uncountable consumers are unprotected to the 
chemical insecticides through gasping polluted air, 
drinking polluted water, consuming contaminated food, 
etc. Irrespective of the normal realism, farmers from 
developing nations continue to use pesticides at an 
increasing rate. Before looking at the probable reasons, 
it is valuable mentioning how the World Bank has 
defined the reality of agrarian society of developing 
countries. It demonstrates the harsh reality of the rural 
scrap for livelihood and existence. Farmers are directly 
or indirectly forced by strangers to use chemical 
pesticides on their farms. Farmers in developing nations 
are often not well educated, trained, or conscious of 
danger, and they also lack assets and have limited 
power to control the outside forces like markets and 
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trade liberalization, universal policies, treaties, etc. The 
agrarian pest control system, which was established and 
advertised as a fractional by the outsiders, has in fact, 
locked farmers in pesticide technology. The responsible 
use of insecticides requires the capacity to read and 
follow label directions. Farmers also often lack the 
possessions to purchase equipment and supplies 
specified on the label to properly apply a pesticide. Pest 
identification is lacking and risks from pests are often 
not properly judged. Pesticide and application 
equipment disposal is too often determined by 
government or aid agency use of surplus goods from 
elsewhere and often not well suited to solve the 
problems at hand. We briefly discuss regional and 
global outsiders that are likely to augment pesticide use 
and intensify marginalization, and secondly, we try to 
elaborate the pathways of marginalization (Fig. 1) by 
ruin of human health at local level. 
2.2 Macro-level Forces for Relegation 

There is a deceptive lack of proper institutions 
prevailing the production and sales of insecticides in 
developing countries. Pesticides are some of the most 
toughly regulated chemicals in the world. But emerging 
countries lack laws and regulations that appropriately 
regulate pesticide imports/exports and use. The 
countries having such mechanisms may still lack strict 
execution. Additionally, export of chemicals banned in 
Western countries to developing countries without 
acceptable warnings and insurances would cause people 
to become downgraded. 

Indeed, developed nations have, in the past, 
intentionally or otherwise, dumped highly toxic and 
deceased chemicals into less developed countries as aid. 
For instance, more than 74 metric tons of highly toxic 
and obstinate chemical pesticides were donated by 
multinational companies to India, essentially becoming 
an ecological time bomb that could go off in the near 
future. The ingredients of this ecological time bomb 
include DDT, dieldrin, and chlorinated organo-mercury 
compounds. A global investigation of DDT levels in 
human tissues exposed higher levels in Africa, Asia, 
and Latin America than in Europe and the United 
States. The use of these compounds has been either 
excluded or limited in many developed countries; 
however, still many industries from these countries 
market these products to the developing world. For 
example, from 1997 to 2000, the US pesticide 
companies disseminated over 30,500 metric tons of 
pesticides banned from use in the United States. Frey 
has examined the problem of the flow of pesticides 
from developed countries to less developed countries in 
terms of improved human and environmental health 
risks, and social and economic costs, and argued that 
political-economic forces characterized the increased 
flow to the less developed countries. Furthermore, 
while there is easy access to information about these 

toxic chemicals in the developed world, very few 
farmers in developing countries are well informed or 
made aware of the risks. It is also a fact that farmers in 
developing countries adopt considerably fewer safety 
insurances while using pesticides. In spite of this, there 
are numerous companies advertising chemical 
pesticides through the media in developing countries, 
but very few promoting safety precautions while 
handling and applying pesticides. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Effect of Pesticide Consumption 
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similar range of costs. This cost appears very small 
compared to the increase in farm production, thus when 
a farmer is faced with a choice between the pollution 
costs and rises in farm production, they underestimates 
pesticide’s effects and continues to use pesticides 
without proper safety provisions. The costs of pesticide 
pollution for the society is likely to be significantly 
higher than the costs assessed in many studies because 
most of them consider only a fraction of the full effects 
of pesticide use. For example, the World Development 
Report 2008 of the World Bank, which is regarded as a 
key document of global action for development, 
recommends a new vision to reform agricultural 
production at household level through aids to inputs 
like chemical pesticides. Such a policy move is likely to 
increase use of pesticides in the future, causing yet 
more hostile concerns. 
2.3 Micro-level Pathways for Relegation: 

Now let us consider mechanisms that cause farmers 
to be disregarded by pesticide use. These are site-
specific, therefore, related even within a country, local 
environment, or household. Ruin of the local 
environment may lead to marginalization. For micro-
level mechanisms of marginalization, three pathways 
are discussed, namely: decay in health and yield, direct 
and indirect economic loss, and in extreme cases, 
changes in household social behaviour. 
2.4 Decline in Health and Productivity: 

It is predictable that agricultural work related to 
insecticide use carries significant risk for injury and 
illness, and it is only recently that these matters have 
been addressed. As conversed earlier, pesticide use is 
associated to acute and chronic illness, suicide attempts, 
professional destroying, and lead to significant death 
and disease. Mortality is a complete health tragedy, but 
in case of illness, a farmer is unable to work with full 
energy; and, either takes rests at frequent intervals or 
takes bed rest with total loss of labor. In addition, 
sickness may decrease administrative or analytical 
skills of farmers affecting the decisions-making 
process. Thus, labor output loss due to pesticide-related 
illness, loss of time and labor of family member(s) 
nursing the fatality, and leisure time loss are some of 
the micro-level health-related ways of relegation. 
2.5 Financial Loss: 

The World Bank acknowledges that out-of-pocket 
payments for health services specifically hospital care 
can make a difference between a household being poor 
or not. The medical expenses, transportation costs, 
value of time on traveling, and dietetic expenses due to 
illness are the payments when a person is offended with 
pesticide poisoning. Similarly, cost of defensive 
clothing, gloves, mouth and nose protection, etc., add 
prevention costs against pesticide risks. Additionally, 
crop losses/damage due to failure to look after the farm, 
costs related with hiring labor due to inability to work 

on the farm, and any income unavoidable due to illness 
further increases the total losses and marginalizes the 
weak groups. 
3. TACTICS TO DIMINISH PESTICIDE USE IN 

AGRICULTURE 
Illiteracy of pesticide induced developmental 

problems and the public evils have triggered serious 
damage to human society, therefore, during 1960s, at its 
very early stages, a new concept of pest control called 
Integrated Pest Management emerged. This was 
actually recognition of the public evils of pesticide use. 
The initial objective of Pest Management changed to 
the concept of pest control to that of crop and eco-
health. Nowadays, Pest Management is alleged to 
enhance capability of local people for decision making 
in response to context-dependent pest problems, and 
also to their capability for adaptive management. Only 
a few scholars have deliberated the environmental and 
ecological aspects in evaluating the Pest Management 
benefits. Cuyno et al. measured Pest Management 
induced reduction not only to pesticide usage and yield, 
but also to risks to humans, birds, aquatic species, 
beneficial insects, and other animals. Recently, van den 
Berg and Jiggins broadly characterized the benefits of 
Pest Management into two types: instant and 
progressive. They argue that the changes of the Pest 
Management concept, from pest control to crop health 
and the recognition of its capabilities for managing 
agro-ecosystems, should now look beyond the 
immediate effects to broader developmental impacts 
such as revolution, community agenda setting, or policy 
changes. Yet, the adoption and coverage is not 
sufficient to meet the universal objective. Pest 
Management is knowledge exhaustive and ideally 
planned for literate farmers of the developing world. 
This could be a reason why some researchers have 
suggested reviewing the Pest Management curriculum 
and implementation strategies.  

Pest Management programs such as FFS in 
developing countries are often donor-driven, which 
might not last for a long time. At first, the trained 
individuals are socially varied and physically scattered 
so they could not often disseminate the practices learnt 
in FFS; second, farmers face peer pressure for pesticide 
use on the farm as the neighbors always apply it to 
minimize crop failure risks; third, “top-down” approach 
has been used for picking entities for the IPM 
programs. Therefore, a “bottom-up” approach-the 
community Pest Management program-is suggested for 
introduction of Pest Management in low-income 
countries. Community Pest Management is a approach 
for viable agriculture development where farmers act 
on their own edge and analysis, identify and resolve 
applicable pest and crop-related problems, conduct their 
own local Pest Management research and education, 
establish or adapt local organizations that augment the 
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influence of farmers in local decision making, employ 
problem solving and decision-making processes, create 
opportunities for all farmers in their societies to develop 
themselves, and promote a justifiable agricultural 
system.  

Although the methodology for impact assessment 
of the FFS is still under development, benefits to 
participants from instantaneous and developmental 
impacts of IPM training are likely to be higher than the 
costs of involvement. For other countries, studies such 
as Kishi et al., van der Hoek et al., Konradsen et al. 
have suggested either a shift from highly toxic 
pesticides to less toxic or to control the disposal of 
highly toxic pesticides. But in Nepal, farmers have been 
using relatively less toxic pesticides frequently without 
defensive measures. So, the adoption of community 
Pest Management as an alternative to chemical control, 
along with refining the population to make them aware 
of the safe handling of pesticides and safety gear and its 
impacts to health and environment, are the possible 
options to reduce pesticide use. Current national 
strategy of IPM-FFS extension approach is to curtail 
chemical pesticide use by altering cultivation practices 
(intercropping, rotation, fertilization, etc.); using natural 
control agents, selective breeding, etc. But for its long 
term sustainability, we should also look at the 
institutionalizing FFS groups, exploring continuous 
economic sources, involving crews of experts in 
training/evaluation, launching public-private 
partnership for extension and research, and searching 
markets for nontoxic agricultural products. 
4. CONCLUSION 

The supremacy of simple economic analysis for 
estimating benefits of pesticide use seems to have had 
improved public troubles. If these public evils are not 
recognized and accounted for through a holistic systems 
view in the analysis of economic returns, susceptible 
communities or societies may be constantly 
marginalized. The paper mentions significant 
importance to substitute’s ways of controlling pests, for 
instance Pest Management, along with education and 
training events. In a situation where the entire earth has 
become one via globalization and trade liberalization, it 
would be very useful to get farmers accustomed with 
ecological management of the local agro-ecosystems 
with a major focus on pesticide-induced unplanned 
developmental problems. And it also allow farmers to 
be up-to-date of the changes in market demands, 
opportunities, and threats arising from worldwide and 
national rules, principles, policies, treaties, etc. 
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Abstract: Objective: To explore the diagnosis, etiology, clinical feature and treatment of advanced esophageal 

carcinoma with no obvious superficial mucosal alteration. Method: Between December 2004 to December 2009, we 

treated eight patients who suffered advanced esophageal cancer but were not found obvious superficial mucosal 

alteration by fiber-esophagoscopy. The bulging mucosa was smooth and biopsy examination showed chronic 

mucosal inflammatory. Without definite diagnosis, the patients (five men and three women) underwent 

esophagectomy in our department. Clinic data and tumor characteristics of them were analyzed retrospectively. 

Result: Two patients died after the operation, while the other six recovered uneventfully. Postoperative histological 

examination confirmed six squamous carcinoma (SCC) and two adenocarcinoma (ADC) and the tumor originated in 

the lamina propria mucosa, muscularis mucosae or submucosa, while mucous epithelium found no tumor cells. Until 

now, one patient is still alive more than five years, one survived about five years, three survived less than five years, 

and another one had been dead within two years. Conclusion: As the symptom of this kind tumor is mild and the 

diagnosis is difficult before surgery, the surgeons should be patient when they encounter these patients. Long time 

follow up is very important. 

[Jiang Z, Yang Y, Li XN, Zhao S.  Advanced esophageal carcinoma without obvious superficial mucosal 

alteration. Life Sci J 2012;9(4):309-311] (ISSN:1097-8135). http://www.lifesciencesite.com. 46 
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1. Introduction 

Esophageal carcinoma meanly originates 

from the mucosal epithelium. The mucosal alteration 

is always obvious under the fiber-esophagoscopy or 

upper gastrointestinal barium meal, especially in 

advanced esophageal carcinoma. But in clinic, there 

are a small number of patients having no obvious 

superficial mucosal alteration that can lead to 

misdiagnosis or missed diagnosis. The cases are rarely 

reported in medical literature. In this text, we will 

analyze our patients’ data and explore this issue. 

 

2. Material and Methods  

From 2004 to 2009, we treated a total of 936 

cases with advanced esophageal carcinoma and 

underwent esophagectomy with lymph node 

dissection on them. Eight patients (5 men and 3 

women) were found no significant changes on the 

surface of the esophageal mucosa, accounting for 

0.85%. The mean age was 59.7 years (range from 49 

to 72 years). None had received preoperative 

treatment, including irradiation and chemotherapy. 

One case had no subjective symptom, while four 

suffered progressive dysphagia sensation for 7-

10months (mean 8.5 months). Other three patients 

complained retrosternal pain in chest after eating for 

1-7 months (mean 6 months).  

All these eight patients underwent fiber- 

esophagoscopy performed by an experienced 

endoscopist. He found unilateral esophageal wall 

bulging in five cases with lumen stenosis. Three 

cases showed esophageal wall circular stenosis, 

companied with mucous membrane stiffness and 

poor expanding ability. However, all eight cases’ 

mucosa were smooth and in normal color. The 

endoscopist couldn’t found pallor, congestion or 

ulcer mass under the high solution endoscope. Their 

biopsy examination indicated chronic mucosal 

inflammatory. To make the clearly diagnosis, another 

fiber- esophagoscopy biopsy was taken in 5 patients, 

in which we still couldn’t found mucosal tumor tissue. 

Other three patients took the endoscopic 

ultrasongraphy (EUS), which showed the lesions 

were hypo-echoic changing, seemingly originating 

from the sub mucosa or muscularis. 

Upper gastrointestinal barium meal showed 

five cases’ esophageal lumen external pressed 

changing with the esophageal mucosa surface smooth. 

We also performed preoperative computed 

tomography scan which indicated five cases could 

see that tumors were related to the esophagus and the 

mass were close to the esophagus lumen or the wall, 

while the other three showed wall thickening. 

Because of the indeterminate performances, we 

considered five patients of esophageal carcinomas, 

while the other three were misdiagnosed as 

esophageal leiomyoma. 
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One case’s tumor was located at the upper 

thoracic esophagus, three were at the middle thoracic 

esophagus and others were at the lower thoracic 

esophagus. We took some tissue of the mass and sent 

the intraoperative frozen section which indicated 

tumors, so all eight patients underwent surgical 

resection by left transthoracic approach, including 

subtotal esophagectomy with stapled anastomosis 

after aortic arch in four cases and esophagogastric 

resection, staple anastomosis under the aortic arch in 

three cases. One case underwent hand-sewn 

anastomosis at the left neck. The surgery procedure 

was successful. 

 

3. Results  

There were two in-hospital deaths after the 

operation. One patient had a sequence of pneumonia, 

respiratory failure while another patient died as a 

result of ananastomotic leak that led to mediastinitis 

during the hospital stay. The other six recovered 

uneventfully. All the resected specimens with intact 

mucous membrane were fixed in formalin, and cut 

into 5mm sections along the mid portion of the tumor. 

Then they were stained with hematoxylin and eosin 

and examined by light microscopy to find the 

relationship between the tumor and the epithelia of 

mucous membrane. All lymph nodes were examined 

at the long axis. Histological examination confirmed 

six of squamous carcinomas (SCC) and two of 

adenocarcinoma (ADC). Five patients had para-

esophageal lymph nodes metastasis and one case had 

perigastric lymph nodes metastasis with no 

cervical lymph node metastasis. According to the 

TNM (UICC 2009) classification, the tumors were 

categorized as the followings: one patient was at 

Stage Ⅰb (T2 N0 M0), 3 at the Stage Ⅱb (T2 N1 

M0), 2 patients at Stage Ⅱa (T3N0 M0) and 2 at the 

Stage Ⅲa (T3N1M0). The tumor originated from 

lamina propria mucosa, mucosae muscularis or 

submucosa, while the epithelium of superficial 

mucous found no obvious lesion or tumor cell.  

One month later, all of them took four cycle 

neoadjuvant chemotherapy:Oxaliplatin (130mg/m2) 

and Tegafur (500mg/m2), which repeated every 21 

days. All patients were followed up regularly at our 

hospital with routine physical and laboratory 

examination after discharge. Until now, one case still 

be alive more than 5 year, one patients survived 

about five years, three cases survived less than 5 

years, and one patients had been dead within 2 years.  

 

4. Discussions  

As we all know, esophageal carcinoma is a 

major cause of cancer-related deaths around the 

world (Parkin and Bray, 2005), the depth of the 

tumor penetration is a crucial factor determining the 

prognosis of patients with carcinoma (Tachibana et al, 

1999, Ando et al, 2000, Ando et al, 1999). The 

majority of the carcinoma mucous membrane has 

obvious pathological changes, especially in advanced 

esophageal cancer. However, the tumor originated 

and grew from the lamina propria mucosa, mucosae 

muscularis and submucosa, mucous membrane has 

no obvious alteration in these eight cases. The reason 

of these particular cases is associated with tumor 

growth pattern (Ohno et al, 1991). Tumor originates 

in the lamina propria mucosa or submucosa and 

grows in a down growth pattern locating on one side 

of the wall. They don’t grow into the lumen, but in 

contrast to the submucosa and muscularis. Cancer 

cells grow and reproduce in the submucosa and form 

a submucosa mass which oppresses the esophageal 

membrane wall. They further invade the esophageal 

muscle. At last, it can be seen the distant metastasis 

of lymph or invasion of vessels. As a result of this 

growth, the membrane surface is often smooth withor 

without pale color, so we can’t find any significant 

changing in esophageal mucous membrane surface. 

They were called late submucosal esophageal cancer 

which is extremely uncommon type. 

Esophageal peristalsis is less affected by 

early lesion and the contra-lateral esophageal wall 

can still expand without causing serious difficulty in 

swallowing. So the dysphagia sensation of this type is 

slight, the average medical history is 10 months or 

more. The mucous membrane can be motivated 

which is similar to the esophageal leiomyoma.  

The diagnosis rate of upper gastrointestinal 

barium meal is more than 95% in terminal cancer 

patients. X-ray characteristics can be the followings: 

The tumor is hemispherical with the ramp-like filling 

defect because part of the tumor is located in one side 

wall with smooth surface and clear boundary，this 

can easily be mistaken as leiomyoma. As the cancer 

cells infiltrate surrounding tissue in varying degrees, 

the dynamic observation of X-ray barium meal 

examination shows lack of obvious "acute angle" 

sign with local stiffness and peristalsis limited. If 

there is no obvious mucosa bulging to the esophagus 

lumen, x-ray diagnosis is more difficult. CT scan can 

determine the relationship between the esophageal 

wall and its surrounding tissue, but the CT scan 

examination can’t be used in the qualitative diagnosis 

of the tumor. 

Long-term prognosis of early esophageal 

cancer surgery is fine, but these patients’ 5-year 

survival rate after surgery is not high, probably due to 

the delay in diagnosis and tumor biological behavior. 

Ohno have also reported that the esophageal 

submucosal cancer has poor prognosis. 

Esophageal mucosa with no significant 

changing in esophageal cancer is easy to 
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misdiagnosis and missed diagnosis. No pathology in 

this group has been preoperative taken. Through 

intraoperative frozen sections or postoperative 

paraffin sections, we can obtain a pathological 

diagnosis. Vigilance is the key to prevent 

misdiagnosis and missed diagnosis, especially the 

patients who are more than 40 years old from 

esophageal cancer-prone areas, as well as the patients 

whose esophageal barium meal and CT scan are 

positive. They shouldn’t easily be let go. Gastroscopy 

or fiber -esophagoscopy should be repeated more 

than one time if the result is not satisfied. When 

taking a pathological specimen, the biopsy forceps 

should take deeper than ordinary, trying to get to the 

esophageal submucosa. EUS contributes to the 

identification of esophageal leiomyoma or 

submucosal cancer (May et al. 2004). Patients with 

positive findings of esophageal barium meal or CT 

examinations should be persuaded to take surgery. To 

some patients who refuse surgery, we should 

establish a strict follow-up study. In other 10 patients 

(this 8 cases not included), the surface of the 

esophageal mucosa was normal at first, but after 

months of observation, the esophageal mucosa grew 

into the typical esophageal cancer. 
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Abstract: This paper examined Semi- Settled Pastoralists’ knowledge and Utilisation of HIV/AIDS Prevention 
Techniques in South West Nigeria. The derived savannah areas of Oyo and Ogun states of Nigeria were selected for 
the study due to high concentration of semi-settled pastoralists who are distributed within 5 and 10 Local 
Governments Areas (LGAs) in Ogun and Oyo States respectively. Fifty percent of the LGAs were randomly 
selected from each state. Ninety-four semi-settled pastoralists’ households were randomly selected from 1,174 in 
Ogun State, while 236 households were selected from 2,942 in Oyo State. An adult respondent was selected in each 
of the households to give a total of 330 respondents for the study. Structured interview schedule was used to collect 
data relating personal characteristics, sources of HIV information and utilisation of HIV/AIDS prevention 
techniques. The result shows that the mean age of the respondents in Ogun State, Oyo State and across the states 
were 36.3, 38.7 and 38.0 respectively. Across the states, about 83.0% of the semi-settled pastoralists were below 
51years of age. In terms of knowledge on HIV/AIDS prevention techniques were presented. Semi-settled 
pastoralists had high knowledge on 15 items. These include, sharing syringes / needles (�̅ = 0.9), sharing of spouse 
(�̅ = 0.9), sharing tattooing instrument (�̅ = 0.9) and screening blood before transfusion (�̅ = 0.8). On the other 
hand, semi-settled pastoralists had low knowledge about items such as HIV can be transmitted through air (�̅ = 0.1), 
HIV transmission through food (�̅ = 0.1), pre-marital sex (�̅ = 0.2) and use of condoms (�̅ = 0.4) among others. 
Semi-settled pastoralists had high utilisation in 10 HIV/AIDS prevention techniques across the states. These include, 
screening of blood before transfusion (�̅=0.8); usage of new needles for tattooing (�̅=0.7); usage of new syringes 
and needles for injection (�̅=0.7) and use of personal blade / razor for cutting my nails (�̅ =0.7). 
[Oladele O.T, Olujide, M.G, Oladele O.I. Semi-Settled Pastoralists’ Knowledge And Utilisation Of Hiv/Aids 
Prevention Techniques. Life Sci J 2012;9(4):312-318] (ISSN:1097-8135). http://www.lifesciencesite.com. 47 
 
Keywords: Pastoralists Information Sources, HIV/AIDS Prevention Techniques, Nigeria 
 
Introduction  
         HIV/AIDS is one of the greatest natural 
challenges that has given humans concern in recent 
times. It started in the mid-1980s in Africa and it has 
evolved from a medical curiosity to a worldwide 
human tragedy and international emergency 
(UNESCO 2007). Idoko (2004) calls it a disease 
starting as a single infection at the point of contact 
and then progressing to a wasting disease known as 
AIDS. According to UNAIDS/WHO (2007), 38 
million people were living with HIV in 2004 and 20 
million had died in the sub-Saharan Africa. It is a 
developmental disaster and a security crisis with 
social impact more devastating than any war. It has 
reduced life expectancy by 15 years in sub –Saharan 
Africa and created more than 14 million orphans. Its 
impact is wide reaching and even in those parts of the 
world where the epidemic has been relatively slow to 
evolve, there are worrying signs of its gathering 
strength.  It has spread nearly everywhere beyond the 
first so-called high-risk groups, today principally 
affecting vulnerable populations: the poor, the 
marginalized, young women and children. It both 
thrives on and fuels inequalities. The worldwide 
epidemic of HIV/AIDS has dramatically affected 

livelihoods in rural areas of the developing world, 
especially in Africa. In response to this, there has 
from the 1980 been research on how AIDS affect 
agricultural systems and livelihood in Africa, by 
mechanisms such as sale of capital assets to meet 
medical and funeral costs and removal of adult labour 
(Gilespie 1989, Barnett and Balarkie 1992, Barnett 
and Whiteside 2003). More recently, the two-way 
nature of linkages between HIV/AIDS and rural 
livelihood has received more attention (Loevinsolin 
and Gillespie, 2003).  
          However, there has been very little research on 
linkages between HIV/AIDS and livestock-related 
livelihoods and especially the pastoralists (White and 
Robanson, 2000) whose livelihood is shaped by their 
dependence on livestock. This is despite the fact that 
pastoralists represent a significant proportion of the 
rural population in many countries where the effects 
of HIV/AIDS have long been felt, such as Kenya and 
Uganda. Salma (2010) pointed out that in Nigeria, 
living in the rural areas has left the rural dwellers 
inadequately informed about HIV/AIDS and how the 
virus is contracted. This can be attributed to the fact 
that pastoral communities have limited access to 
information and where this is available; it may not be 
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properly packaged and delivered. Anecdotal 
evidences suggest that pastoralists are highly 
susceptible to HIV/AIDS due to the factors such as 
casual sexual networking, frequent conflict with other 
pastoralists and crop farmers along the pastoral 
corridor (that usually involve shedding of blood), 
tattooing practices, using of knives for body 
scarification for medicinal purposes and being a 
socially marginalised (isolated) group that are not 
usually the reached in many health intervention 
programmes. The migratory pattern of semi-settled 
pastoralists was identified one of the major factors 
that make semi-settled pastoralists susceptible to HIV 
risk (Abdulrazaq and Jibril, 2008). Prevention will 
help reduce the loss of lives and adverse social and 
economic effects on the nation. The general objective 
of this study is to ascertain the knowledge and 
utilisation of HIV/AIDS prevention techniques 
among semi-settled pastoralists in south west Nigeria. 
  
Materials and Methods 
       The study area is south west Nigeria The western 
zone lies between latitude 50 N and 90 N with an area 
of 114, 271 square kilometres. This comprises of 
Oyo, Ogun, Ondo, Osun, Ekiti. This area is rich in 
green vegetation populated. It has rainforest, swampy 
and it is also a savanna region. It has a large 
population density that supports market opportunities. 
This area produces foodstuffs, and cash crops for 
local consumption and export to other parts of the 
country as well as abroad. The cash and staple crops 
in the area include cocoa, kolanut, cassava, maize, 
palm tree among others, while the area ‘import’ cattle 
from the north. There are six states in the southwest, 
they are; Ekiti, Lagos, Ogun, Ondo, Osun and Oyo. 
These states share homogenous culture and tradition. 
The inhabitants of this region are direct descendants 
of Oduduwa-the progenitor of Yoruba race. It has 
heterogeneous population of Yoruba, Tiv, Agatu, Ibo, 
Hausa and Fulani (Igbinosa, 1994). The main 
occupation of majority of the indigenes in the area are 
farming and trading. The abundance of savanna 
region especially in Oyo and Ogun states of 
southwest favours the rearing of ruminant animals in 
the area. Pastoralism is practiced majorly by the 
Fulanis and Hausas. The population of this region is 
about sixty million (Nigeria Population Census 
Reports 2006). 
         The semi-settled pastoralists in the south west 
Nigeria are the population of the study 
           The study was carried out in South west 
Nigeria. Oyo and Ogun states were purposively 

selected for the study due to high concentration of 
semi-settled pastoralists in the two states in south 
west Nigeria (Ogunsumi, and Ogbosuka, 2009 and 
Francis, 2000). In Oyo state, the concentration of 
semi-settled pastoralists is highest in 10 local 
government areas (LGAS) (Saki West, Saki East, 
Atisbo, Kajola, Oorelope, Olorunsogo, Itesiwaju, 
Iwajowa, Irepo and Iseyin); while in Ogun state, the 
concentration of semi-settled pastoralists is highest in 
5 LGAS (Odeda, Yewa North, Yewa South, Imeko 
Afon and Abeokuta North). 
             Fifty percent of the LGAS where the semi-
settled pastoralists’ concentration is highest was 
selected using simple random sampling method. 
House listing revealed a total of 4116 semi-settled 
pastoralists’ households in the study area. Eight 
percent of the households were randomly selected to 
give a total sample size of 330 respondents. An 
interview schedule for semi-settled pastoralists was 
developed, validated and employed for data 
collection. The interview was organised in sections to 
reflect specific objectives namely; personal 
characteristics, semi-pastoralists’ knowledge of 
HIV/AIDS prevention techniques and utilisation of 
HIV/AIDS prevention techniques. The respondents 
were asked to state their actual age, sex marital status, 
educational status religion, social organisation they 
belong and their level of language understanding. On 
Knowledge of HIVAIDS prevention techniques, 
respondents were asked to respond to appropriate 
questions using yes and no. The scoring was Yes = 1; 
No = 0 for positively constructed questions while it 
was reversed for negatively constructed questions. 
Respondents were asked to indicate which of the 
HIV/AIDS prevention techniques they make use. The 
scoring was Utilised = 1; Not Utilised = 0 
 
Results 
        Table 1 presents the personal characteristic of 
respondents; Table 2 shows the distribution of 
respondents based on knowledge of HIV/AIDS 
prevention techniques, while the Distribution of 
respondents based on utilisation of HIV/AIDS 
Prevention Techniques in Table 3. Table 4 shows the 
Chi-square analysis of respondents’ personal 
characteristics and utilisation of HIV/AIDS 
prevention techniques and Table 5 presets the 
correlation analysis of relationship between semi-
settled pastoralists’ knowledge and utilisation of 
HIV/AIDS prevention techniques. 
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Table 1 Personal characteristic of respondents 
Variables description Ogun  n=94 Oyo n=236 Pooled data 
Variables  Response options 
Age (Years)     
≤ 20  3 (3.2) 23 (9.7) 26 (7.9) 
21-30  29 (30.9) 50 (21.2) 79 (23.9) 
31-40  38 (40.4) 73 (30.9) 111 (33.6) 
41-50  16 (17.0) 41 (17.4) 57 (17.3) 
51-60  7 (7.4) 34 (14.4) 41 (12.4) 
≥ 61  1 (1.1) 15 (6.4) 16 (4.9) 
��  36.3 38.7 38.0 
Sex     
Male  47 (50) 118 (50) 165 (50) 
Female  47 (50) 118 (50) 165 (50) 
Marital status     
Single  6 (6.4) 21 (8.9) 27 (8.2) 
Married  88 (93.6) 215 (91.1) 303 ( 91.8) 
Religion     
Islam  94 (100) 236 (100) 330 (100) 
Educational status     
Non formal  74 (78.7) 110 (46.6) 184 (55.8) 
Quranic  19 (20.2) 93 (39.4) 112 (33.9) 
Primary  1 (1.1) 23 (9.7) 24 (7.3) 
Quranic and Primary  0 (00) 1 (4.0) 1 (0.3) 
Secondary  0 (00) 8 (3.4) 8 (2.4) 
NCE and above  0 (00) 1 (4.0) 1 (0.3) 
 
Level of language understanding 

    

Hausa language     Speak 1 (1.1) 116 (49.2) 117 (35.5) 
 Speak and Read 0 (00) 11 (4.7) 11 (3.3) 
 Cannot speak 93 (98.9) 109 (46.2) 202 (61.2) 
Fulfulde language    Speak 92 (97.9) 205 (86.9) 297 (90) 
 Speak and Read 0 (00) 17 (7.2) 17 (5.2) 
 Cannot speak 2 (2.1) 14 (5.9) 16 (4.9) 
 Yoruba language    Speak 93 (98.9) 147 (62.3) 240 (72.7) 
 Speak and Read 0 (00) 14 (5.9) 14 (4.2) 
 Cannot speak 1 (1.1) 75 (31.8) 76 (23.0) 
English language     Speak 1 (1.1) 19 (8.1) 20 (6.1) 
 Speak and Read 0 (00) 18 (7.6) 18 (5.4) 
 Cannot speak 93 (98.9) 199 (84.3) 292 (88.5) 
Membership of social organization     
Miyetti Allah    Not a member 70 (74.5) 137 (58.1) 207 (62.7) 
 Ordinary member 20 (21.3) 85 (36.0) 105 (31.8) 
 Executive member 4 (4.3) 14 (5.9) 18 (5.5) 
Al-Haya Not a member 85 (90.4) 222 (94.1) 307 (93.0) 
 Ordinary member 2 (2.1)  4 (1.7) 6 (1.8)  
 Executive member 7 (7.5) 10 (4.2) 17 (5.2) 
Boroge Not a member 85 (90.4) 220 (93.2) 305 (92.4) 
 Ordinary member 4 (4.3) 4 (1.7) 8 (2.4) 
 Executive member 5 (5.3) 12 (5.1) 17 (5.2) 
Fulani Hausa    Not a member 83 (88.3) 215 (91.1) 298 (90.3) 
 Ordinary member 6 (6.4) 9 (3.8) 15 (4.5) 
 Executive member 5 (5.3) 12 (5.1) 17 (5.2) 
Fulani(Kastina Kano) Not a member 92 (97.9) 218 (92.4) 310 (93.9) 
 Ordinary member 1 (1.1) 14 (5.9) 15 (4.6) 
 Executive member 1 (1.1) 4 (1.7) 5 (1.5) 
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Table 2 Distribution of Respondents based on knowledge of HIV/AIDS prevention techniques 
ITEMS Ogun 

n=94 
Oyo 
n=236 

Total 
n=330 

Mean  SD 

Sharing of spouse with others. *100.0  89.4 92.4 0.9 0.265 
Pre-marital sex.  14.9 17.4 16.7 0.2 0.373 
Mutual faithful monogamous sexual relationship.  83.0 57.6 64.9 0.7 0.478 
Avoidance of Sexual promiscuity.  98.9 62.7 73.0 0.7 0.444 
Use of condoms.  36.2 39.4 38.9 0.4 0.487 
Sharing barbing materials.  92.6 64.8 72.7 0.7 0.446 
Sharing syringes / needles.  97.9 94.1 95.2 0.9 0.215 
Sharing tattooing instrument.  98.9 88.1 91.2 0.9 0.284 
Screening blood before transfusion.  85.1 80.9 82.1 0.8 0.384 
Sharing of toothbrush or chewing stick.  59.6 82.2 75.8 0.8 0.429 
Traditional ceremonies and practices such as scarification or 
circumcision.  

68.1 60.6 62.7 0.6 0.484 

Traditional forms of birth deliveries and medical practices.  44.7 67.8 61.2 0.6 0.488 
Pregnancy by HIV infected women.  95.7 57.6 68.5 0.7 0.465 
HIV transmission through food.  2.1 14.4 10.9 0.1 0.312 
HIV cannot be transmitted through drinking water.  34.0 33.5 33.6 0.3 0.473 
HIV can be transmitted through air.  1.1 11.9 8.8 0.1 0.284 
HIV can be prevented by avoiding things that can attract 
curse. 

8.5 30.9 24.6 0.3 0.431 

Transplanting of an organ of an infected person is evidence of 
love towards the AIDS patient.  

00 25.0 17.9 0.2 0.384 

Reuse of unsterilised ear piercing instruments is a sign of love 
among siblings.   

1.1 33.1 23.9 0.2 0.427 

HIV can be transmitted from infected woman to infant through 
breastfeeding.   

94.7 67.8 74.5 0.8 0.431 

Application of microbicides before sex can prevent sexually 
transmitted diseases. 

77.7 36.9 48.5 0.5 0.501 

HIV can be contracted through hand shake with infected 
person. 

97.9 71.6 79.1 0.8 0.407 

Insect bite and especially mosquito can transmit HIV. 97.9 65.3 74.6 0.8 0.436 
HIV can be spread through contact with sweat of an infected 
person. 

75.5 53.4 59.7 0.6 0.491 

Sharing plate/food with infected person can predispose one to 
HIV infection. 

92.6 58.9 68.5 0.7 0.465 

 
Table 3 Distribution of respondents based on utilisation of HIV/AIDS Prevention Techniques 

HIV/AIDS Prevention Techniques   Percentage Mean 

 Ogun 
n=94 

Oyo 
n=236 

Total n=330  

Avoid sharing of spouse with others *96.8  44.2 71.8 0.7 
Avoiding pre-marital sexes  93.6 45.2 71.8 0.7 
Usage of condom during sex with multiple partners  28.7 48.3 42.7 0.4 
Usage of new syringes and needles for injection. 98.9 64.4 74.2 0.7 
 Usage of new razor blade during barbering.  61.7 74.2 70.6 0.7 
Medical check-up at hospital for HIV status 92.6 64.0 72.1 0.7 
Usage of new needles for tattooing.  89.4 67.4 73.6 0.7 
Screening of blood before transfusion.  89.4 74.2 78.5 0.8 
 Use of personal blade / razor for cutting my nails.   96.8 63.6 73.0 0.7 
Avoiding the use of commercial nail cutters common tools for cutting nails. 87.2 65.3 71.5 0.7 
Avoid consulting traditional medical practitioners. 80.9 51.3 59.7 0.6 

*Percentage 
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Table 4 Chi-square analysis of respondents’ personal characteristics and utilisation of HIV/AIDS prevention 
techniques 
Variables Df χ2 p value Decision 
Age 5 14.59 0.01 S  
Level of education 5 30.11 0.00 S 
Sex 1 1.22 0.98 NS 
Marital status 1 0.56 0.45 NS 
Level of understanding Hausa 
language 

2 78.79 0.00 S 

Level of understanding Fulfude 
language  

2 9.68 0.00 S 

Level of understanding English 
language 

2 14.20 0.00 S 

Level of understanding Yoruba 
language  

2 45.53 0.00 S 
 

 
Table 5 Correlation analysis of relationship between semi-settled pastoralists’ knowledge and utilisation of 
HIV/AIDS prevention techniques 
Variables r-value p value Decision 
Knowledge of HIV/AIDS prevention techniques 0.263 0.000 S 
 
Discussion 
       The results from the study covered the personal 
characteristics in Table 1, distribution of Respondents 
based on knowledge of HIV/AIDS prevention 
techniques in Table 2,, Chi-square analysis of 
respondents’ personal characteristics and utilisation 
of HIV/AIDS prevention techniques in Table 3, 
distribution of respondents based on utilisation of 
HIV/AIDS Prevention Techniques in Table 5. Table 
6 presents respondents’ levels of utilisation of 
HIV/AIDS prevention techniques and correlation 
analysis of relationship between semi-settled 
pastoralists’ knowledge and utilisation of HIV/AIDS 
prevention techniques in Table 7 
        Age distribution of respondents as indicated on 
Table 1 shows that the mean age of the respondents 
in Ogun State, Oyo State and across the states were 
36.3, 38.7 and 38.0 respectively. Across the states, 
about 83.0% of the semi-settled pastoralists were 
below 51years of age. This implies that majority of 
the semi-settled pastoralists are in their active 
reproductive age, wherein the possibility of 
heterosexual activities is high. The UNAIDS (2003) 
sentinel survey in Nigeria reported a high record of 
3.1% rate of HIV/AIDS infection among the age 
bracket of 15-49years. 
       About 6% and 9% of the respondents were single 
in Ogun and Oyo States respectively, however less 
than 10.0% of the respondents across the states were 
single. Ismail (2003) reported that pastoralists in 
general get married at around the age of 25 while 
Sodiya, Adedire and Lawal-Adebowale (2009) 
indicated that male and female pastoralists 
respectively are married by the age of 30. Dennis, 
(2007) found that those who get married at a younger 

age of about 25 years have less knowledge about 
HIV/AIDS than unmarried women and are more 
likely to believe they are at low-risk of becoming 
infected with HIV. However, High Beam Research 
(2011) affirmed that a married woman among the 
pastoralists is expected to display appropriate 
modesty whenever the subject of marriage arises, for 
marriage confers on her a special status. Thus early 
marriage makes them to be less prone to HIV/AIDS 
infection. One hundred percent of the respondents 
were Muslim. This confirms the assertion of Frank 
(2011) that over 90% of the pastoralists were 
Muslims and that it is, in fact, rather difficult to 
discover any pastoralists who admits not being 
Muslim, no matter how lax their practice may be. 
About 1% and 13% of the respondents in Ogun and 
Oyo States have a least primary school education 
This corroborates the findings of Ashimolowo and 
Otufale (2010) that 82.6% of pastoralists are illiterate 
in Ogun state while in Oyo state Adekoya and 
Oladele (1998) found that 100% of the women 
agropastoralists in Oyo state do not have formal 
education. About 2.7% of the respondents across the 
states had at least secondary school education and 
above. The low educational status could be 
favourable to the spread of the virus HIV among 
pastoralists (IRIN, 2011). Oladeji and Oyesola (2000) 
observed that education plays an important role in 
communication, as it affects coding and decoding of 
information.  
        The Table further reveals that about 95%, 77% 
and 39% of the respondents across the states could 
speak Fulfulde, Yoruba and Hausa languages 
respectively. Fulfulde which is not one of the three 
major Nigerian languages (Hausa, Yoruba and Igbo) 
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identified by UNESCO (2003) was the most popular 
language among the semi-settled pastoralists. 
However, less than 8.0% of the respondents across 
the states could speak and read Fulfulde, Yoruba, 
Hausa or English languages. Table 1 show that 
Miyetti Allah was the most popular organisation to 
which 37.3% of the respondents across the states 
affirmed their membership. The level of membership 
in social organisation was very low among the 
respondents. This may be due to the fact that there is 
no specific form of social organisation associated 
with pastoralism. The pastoralists are often organised 
in tribes, with the household (often including the 
extended family) as a basic unit for organisation of 
labour and expenses (HighBeam Research, 2011). 
      In Table 2, 25 knowledge items of HIV/AIDS 
prevention techniques were presented. Semi-settled 
pastoralists had high knowledge on 15 items. These 
include, sharing syringes / needles (�̅ = 0.9), sharing 
of spouse ( �̅ = 0.9 ), sharing tattooing instrument 
( �̅ = 0.9 ) and screening blood before transfusion 
(�̅ = 0.8). On the other hand, semi-settled pastoralists 
had low knowledge about items such as HIV can be 
transmitted through air (�̅ = 0.1), HIV transmission 
through food (�̅ = 0.1), pre-marital sex (�̅ = 0.2) and 
use of condoms ( �̅ = 0.4 ) among others. The 
respondents in Ogun State had the knowledge score 
ranged between 11 and 18, and the mean score was 
15.3 while in Oyo State the knowledge score ranged 
between 7 and 19, and the mean score was 13.5. The 
respondents in Ogun State (60.6%) had higher 
knowledge of HIV/AIDS prevention techniques than 
those in Oyo State (52.5%). Across the States about 
fifty six percent of the respondents only had high 
knowledge of HIV/AIDS prevention techniques while 
the mean score was 14.0. Salma (2010) pointed out 
that in Nigeria, living in the rural areas has left the 
rural dwellers inadequately informed about 
HIV/AIDS and how the virus is contracted.  
       Table 3 presents distribution of respondents 
based on utilisation of HIV/AIDS prevention 
techniques. From 11 techniques on utilisation of 
HIV/AIDS prevention technique items, semi-settled 
pastoralists had high utilisation in 10 HIV/AIDS 
prevention techniques across the states. These 
include, screening of blood before transfusion 
(�̅=0.8); usage of new needles for tattooing (�̅=0.7); 
usage of new syringes and needles for injection 
(�̅=0.7) and use of personal blade / razor for cutting 
my nails (�̅ =0.7).This may be due to the fact that all 
these HIV/AIDS prevention techniques support 
personal hygiene which is naturally esteemed high by 
the semi-settled pastoralists. Meanwhile, Moussa and 
Konfe/Tiendrebeogo (2008) identified personal 
hygiene as one of the HIV/AIDS prevention 
techniques. However, respondents had low utilisation 

of condom during sex with multiple partners (�̅=0.4). 
This agrees with Adelore, Olujide and Popoola 
(2006) that the usage of condom as a means of 
preventing HIV infection is low in the rural area of 
southwest Nigeria. Specifically, the respondents in 
Ogun State had high utilisation in all the HIV/AIDS 
prevention techniques than those in Oyo State except 
for usage of new razor blade during barbering (61.7% 
and 74.2% in Ogun and Oyo States respectively) and 
age of condom during sex with multiple partners 
(28.7% and 48.3% in Ogun and Oyo states 
respectively). The table further shows that majority 
respondents in Ogun state (87.2%) had higher 
utilisation HIV/AIDS prevention techniques than 
those in Oyo state (41.5%). However, across the 
states 55.5% of the respondents had high utilisation 
of HIV/AIDS prevention techniques, while 44.5% of 
the respondents had low utilisation. The mean 
utilisation score was 9.2, 7.0 and 7.6 in Ogun State, 
Oyo state and across the states respectively. Table 4 
shows that among the personal characteristics of the 
respondents, ages (χ2=14.59, p< 0.05), level of 
education (χ2=30.11, p<0.05), understanding of 
Hausa language (χ2 =78.78, p<0.05), level of 
understanding of Fulfulde language (χ2 =9.68, p< 
0.05), understanding of English language (χ2=14.20, 
p<0.05) and level of understanding of Yoruba 
(χ2=45.53, p<0.05) are significantly related to 
utilisation of HIV/AIDS prevention techniques. This 
may be due to the fact that Hausa and Fulfulde 
languages are the most popular languages among the 
semi-settled pastoralists. Yoruba and English 
languages may be the popular languages of 
presenting information on HIV/AIDS prevention 
techniques in the study area, of which their 
understanding will determine the acquisition and 
utilisation of such knowledge. This agrees with 
Oladeji and Oyesola (2000), who viewed that 
education, plays a major role in information 
communication and consequently the acquisition of 
knowledge and utilisation of prevention techniques. 
Similarly, UNESCO (2003) is of the opinion that in 
multilingual country such as Nigeria, language issues 
have to be considered in any HIV/AIDS prevention 
programme. However, there was no significant 
relationship between sex (χ2=1.22, p>0.05) and 
marital status (χ2=0.56, p>0.05); Differences in sex 
and marital status may not count if knowledge is not 
available or acquired. The result in table 5 shows a 
significant relationship (r=0.26, p=0.000) between 
knowledge and utilisation of HIV/AIDS prevention 
techniques. This could be attributed to the fact that 
there must be awareness before adoption. This agrees 
with UNESCO (2003) that ignorance is a major 
reason why HIV infection is out of control, which 
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implies that if knowledge increases utilisation may do 
as much. 
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Abstract: Looking at valuable tissues, it is noticed that cultural spaces have the most important position in urban 
identity.   City identity is the resultant of all forces for changing the city to a cohesive physical-social arena and to 
strengthen cultural-social prestige and structural phenomenology of urban identity using the effects of these arenas. 
What creates the urban identity is the coordination between architectural and urban spaces with the performance and 
the content of physical-social phenomena in a city.  Cultural performance spaces are among the most important of 
these spaces which have the important and valuable role in the hierarchy of urban identity. This study investigates 
the importance and clear position of the spaces with the cultural using for strengthening and promoting the urban 
identity. This research in regard to implementation process is qualitative, descriptive and then analytical. The 
investigation and the concepts are based on library and documentation methods. The results indicate that cultural 
spaces can be considered as one of physical-social phenomena of a city. Despite of different problems in the design, 
cultural spaces should be built in coordination with the framework determined in the principles of urban identity. 
Hence in creating these spaces, a suitable design of the city identity can be imaged by benefiting from past 
experiences and new thinking. Whatever systematic principles of urban and architectural design have more effective 
communication with urban identity structure, the stability of urban identity will be provided. 
[Shadi Babaei, Nasim Fazeli, Behnam Ghasemzadeh. Cultural spaces in urban identity. Life Sci J 2012;9(4):319-
324] (ISSN:1097-8135). http://www.lifesciencesite.com. 48 
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1. Introduction 
     Urban  competitiveness  imposes  new  agendas 
on the cities of the future: work is now being done on 
how to improve the interaction between urban 
regeneration, economic  growth  and  social  renewal  
in  order  to  achieve more  comprehensive 
development  of  the  city.  The greatest challenge is 
to integrate place-identity, urban sustainability and 
globalization (Gospodini, 2004; Massey, Jess, 1995). 
Hence, the importance of mental and immaterial 
aspects of urban identity is based on commonalities, 
history, city history and people; and mental and 
emotional requirements for citizens.  
     The function of urban cultural spaces and its 
ability to meet citizenship cultural requirements not 
only is not considered by attitude on special areas of 
cultural activities and the type and number of them 
but also needs attention to the interrelationship of 
cultural elements and urban space in its totality. 
Along with changes in physical/social dimensions of 
urban spaces and their effective resultants, their 
related cultural elements are also changed. From old 
times, cultural spaces have been places for the 
communications and social/cultural interactions. 
      However, the importance of these spaces was 
different in various societies and has changed over 
time but the need for them has always been felt. 
Cultural function spaces are among public buildings 
that in the entire world are considered as the model of 

urban area and architectural index of that period. City 
development is coordinated with the development of 
its cultural spaces. It is important that over time, the 
function of cultural spaces should be balanced with 
their own problems which are the dynamics of 
cultural spaces. Among the issues raised in this 
context, the following cases can be pointed: no 
capitation and specified criteria for cultural spaces, 
no certain criteria for locating cultural spaces and 
their neighborhood and lack of construction 
regulations for cultural spaces that all should be 
considered. 
     City identity is an inherent and internal state that 
affects on city body; therefore, it distinguishes the 
body feature of the cities dependant on a special 
culture and worldview from other social culture and 
structure. In fact, body identity is formed in a mutual 
context. After formation of city body, it causes 
continuous developments and consequently the 
dynamic changes in concepts and identity 
components of a land will become mutual in 
interactive context (Habib, Naderi and 
Forouzangohar: 2008).  
      Cultural spaces in contemporary urban design and 
construction have important role in organizing and 
making the urban structure qualitative. Hence, it is 
necessary to study the characteristics of spaces which 
promote the urban identity. Urban spaces can provide 
sustainability development in architecture and urban 
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construction by promoting social and cultural 
relations. This study seeks an answer to this question: 
in fact, what is the role and position of cultural spaces 
in urban identity structure? and how can indicate it in 
urban body structure? 
 
2. Research Objectives:  

 Recognition of cultural spaces positions in 
giving identity to the urban structure 

 Investigating the effect of cultural spaces in 
qualitative promotion of urban spaces 

 
3. Research Questions: 

 How can help to sustainable development of 
urban socio/cultural body by distinguishing 
the role of cultural spaces in urban identity 
structure? 

 Is there any relationship between cultural 
uses exist in urban identity structure and 
cultural development of the city? 

 Do cultural spaces play important and 
distinctive role in the continuity of urban 
spaces structure and promoting its quality 
level? 

 
4. Methods  
     This research in regard to research performing 
process is qualitative and in regard to goal is 
descriptive and then analytical, and in regard to the 
results is developing. Library and digital studies have 
been used for gathering information from reliable 
sources and documents (diagram 1). The scope of this 
research study is investigating the cultural spaces in 
urban identity. In this study, urban identity is 
investigated as independent variable in dealing with 
cultural spaces and the relationship between 
expression and interpretation is the variables 
dependant to these two variables. 

Diagram 1- Data collection process 
 

 
 

5. Cultural spaces and urban identity 
5.1 The relationship between the city and cultural 
context 
      There is a causal relationship of primitive culture 
between civic life and cultural context of the city. But 

its space reflections which are cultural events center, 
are more emphasized. But in this area, there has not 
been a comprehensive and common view part to 
draw the relationship between cultural context and 
the city. In superior sectoral area, mainly it is dealt 
with city identity and natural- historical- cultural 
structure of the city. (Superior sectoral) is identifiable 
and forms the civic life in relationship principles 
between culture and the city and the ratio between 
both of them in this area. Amid sectoral area 
recognizes what flows in the city space and creates 
cultural-behavioral patterns; and  sectoral area  also 
points out on what occurs at the locations. There is no 
more dynamic than cultural spaces in the topic of 
civic context and civil life. Perhaps, this fact can be 
shown by concrete examples of streets that lost. 
      Obviously, the existence of cultural spaces in 
each city scope and area has outer effects that reflect 
in amid sectoral spaces, but these  amid sectoral 
elements are only effective when have outer 
condition effects and the cultural spaces are 
considered more important because of  these same 
condition effects. 
5.2 The identity of the city 
      One of human social needs is sense of security 
and belonging. In this regard, the identity and identity 
elements cause calmness; create confidence and 
having a desire to continuous effort along with 
feeling of security in human life (Movasaghi and 
Airamlou, 2006). Identity is a part of each human 
personality which makes his/her individual identity 
and a place to recognize himself / herself. In fact, 
there is a deeper relationship between individual and 
the location than uniqueness or the experience of that 
location (Rezazadeh, 2001). By evoking public 
memories, the identity in the city creates a fixation in 
citizenship and leads them to urbanization which is 
more active than just getting settled. So although, city 
identity is the effect of citizenship culture but affects 
on the process of citizenship education and can cause 
criteria related to partnership and judgment of 
observers and residents can be codified (Nofel, 
Kalbadi and Pro Jaffar, 2009). Overview of the 
concepts related to identity indicates that regard of 
the identity has both immaterial and spiritual; and 
material and physical aspects. Different aspects of 
identity cannot be considered separate and 
independent from each other, they impact on each 
other, moreover, each object not only has an identity 
but also this identity connects to the traits result from 
that object action and introduces spiritual attributes 
which has manifested in its appearance and body 
(Naghizadeh, 2006). What displays in public mind is 
belonging or not belonging to collective and 
sustainable identity. In this view, a work with identity 
 is a work in the line of collective identity such as a 
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historical monument in a historical tissue; and non-
identity work  is a work that its identity is in conflict 
with collective identity, like a modern building in a 
historical tissue. An architectural work can reveal a 
collective identity (religious, land, race, …)  or 
simply to express the characteristic and identity of its 
manufacturer and designer  independent of collective 
norms (Hojjat, 2005). 
     Identity as an objective-subjective concept is not 
only a complex topic but also the most important 
factor to reach urban sustainability (Tavakoli and  
Zarabadi,2009). 
       Since architecture is related to environmental 
characteristics of human, it has had an important role 
in maintaining and promoting identity and considered 
as a symbol of differences and local priorities from 
the past. Thus, one of the main axes of making local 
identity coherent is the regard of architectural 
heritage and urban design of each area; and its 
occurrence in the artificial environment (Mir 
Moghtadaie, 2004). Urban space as a physical 
structure is for social interactions which are 
accessible to urban community members. The factors 
for making urban identity should be identified based 
on constituents components of that space character, 
constituents components of a city character are: 
natural, artificial and human components (Behzadfar, 
2007).  
     Identity means distinguishing from alien and 
similarity to own. The identity of a dynamic city 
affected by time and while maintaining itself, 
remains the same. The sense of identity and fixation 
to the city is always along with sense of unity and 

awareness of the presence of plural components. So, 
the semantic field in urban body 
<similarity/differences> gives the definition of 
identity. Identity is an oriented and a multi-value 
concept. In other words, when the body of the city 
has valuable cultural identity, implicitly refers to the 
desirability of identity. The concept of identity in 
connection with the city and urban construction is an 
issue which several scholars have always offered 
theories in relation to it. Due to the nature of the 
subject, obviously those who have specially 
considered social areas and environmental 
psychology have more shares. The concept of 
identity in connection with city bed and urban 
construction is a topic which several scholars have 
always offered theories in relation to it. The city 
identity will be meaningful when has been 
objectively manifested in the physic of the city and in 
fact the outer body and physic of the city is the 
symbol of urban identity to the special. 
       Urban identity is a functional and systematic 
structure in the city and a discipline in architecture of 
a city with identity.  An identity which is a growth 
criteria for the city, in other words, when a city or 
community is developed, a part of its identity traits 
are changed during the development; and a new 
organization will be obtained. Urban identity should 
be discussed in this structure as a criteria for 
development and a factor to promote environmental 
quality for providing participation and security fields 
for individual (conceptual model 1). 
 

 
Conceptual model 1- Macro abstract model in regard to authentication (Komeili, 2008) 

Understanding the identity process 
(the relationship between human 
and the body) 

Human as identifiers 
The body as a subject to 
identify 

Focus, sense, belonging, memory 
Language, race, literacy, customs, 
memory 

Natural elements, artificial 
elements 

 
5.3 Cultural spaces 
     The space will have identity when from one side 
to be considered as an independent and objective 
thing and on the other side as an objective thing for 
acting and treating in it; and finally the objectivity 
resulted from its conception can be adapted with our 
mentalities (Behzadfar, 2007). The most effective 
factors on sense of place are considered in two 
groups of meanings and activities. There are identity 
and beauty in meanings group and social interactions, 
sense of society and satisfaction in activities level.   
     Moreover, the quality of relationship and previous 
experiences are also effective in sense of place. Other 
factors such as selection quality, the relation with 
place and personal/social characteristics of users are 

also the factors influencing on sense of place 
(Falahat, 2006, page 7). 
Undoubtedly, culture and cultural spaces should be 
considered  as the most important and richest source 
of identity, in this regard people achieve  identity  by 
relying on components and several cultural elements, 
in other words cultural background also makes 
differences and coherence in the space (Behzadfar, 
2007).  Unlike traditional look at development of 
cultural spaces which is mainly summarized in 
physical aspect of urban construction, today urban 
planners’ view in development of cultural spaces 
besides attempting to necessary constructions and 
continuing construction of cultural collections is 
based on new definition. This definition emphasizes 
on the importance of mental and immaterial aspects 
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of culture element including:  commonalities, 
background, history of the city, people of the city, 
emotional and mental requirements of citizenships, 
the role of metropolitan management in constructing 
culture or   development of necessary facilities and 
preparation in developing public culture. More 
attention to the immaterial element of urban 
construction like urban aesthetic and answering to 
general needs of people such as calmness, sense of 
security and social respect and individual rights of 
citizens; and more specific needs like culture and art 
are some characteristic of this viewpoint. Material 
and spiritual investment for long-term cultural 
efficiency and more positive and deeper influence on 
citizens mentality for further flourishing of the 
potential forces and macro level of creativity in 
different generations of society is also a definition of 
development in cultural spaces. Other important part 
of development in cultural spaces is attention to 
cultural roots in all fields including in the scope of 
urban structures.  
       Cultural and physical identity means the 
descriptions and features that differentiate the body 
of city identity from general body and reveal this 
distinction with the issues related to general structure 
of the city (conceptual model 2). 
     From social standpoint, cultural spaces are 
suitable places for the formation of social institutions, 
promotion of cultural values, development and 
strengthening of social relations; and safeguarding of 
human values and national and local identities. The 
form of cultural spaces in Islamic cities is defined 
based on meaning and the body of the city gains its 
identity from this content which influenced by 
theoretical foundations of Islamic architectural art in 
which the ratio of format and content like the ratio of 
spirit and body are also detected in the foundations of 
worldview. In social standpoint, cultural spaces in the 
cities are suitable places for the formation of social 
institutions, promotion of cultural values, 
development and strengthening of social relations; 
and safeguarding of human values and national and 
local identities.  
      Cultural function of urban space and the ability to 
respond to cultural needs of citizens cannot be 
studied just with attitude on special spaces of cultural 
activities and their type and numbers but requires 
attention to the interactions of cultural elements and 
urban spaces in its generality. The related cultural 
elements are changed along with transformation in 
social and physical dimensions of urban space and its 
effective vectors (Rahnamaie and Abbaszadeh, 
2011). Cultural spaces can be called as signs which 
identify different parts of the city that observer 
cannot find his/her way into it (Rapoport, 1990). 

     Urban spaces are not only the arena of expression 
and occurring community culture but also provide the 
beds for production, cultural consumption and 
cultural signs exchange; and are also the performer of 
cultural functions besides economic exchanges. In 
aesthetic, social, economic and symbolic aspects, 
cultural functions have an important and lasting 
impact on the form and function of the cities (Evans, 
2001). 
 

Conceptual model 2:   Effective dimensions on 
cultural spaces in urban identity (source: authors) 

 
 
5.4 Factors for  giving urban identity: 
     The identity of the city should be recognized  on  
the  basis of  constituents  components  of  that space 
character; among the components forming the 
character of a city are: natural, artificial and human 
components which each of them has its special 
characters and variables. 
Among the variables of these components, the 
following cases can be pointed:  

 Natural components: mountain, river, hill, 
plain . 

 Artificial components: single buildings, 
road, neighbourhood, square, urban blocks. 

 Human components: culture, language, 
religion, custom, literacy (Behzadfar, 2007). 

5.5 Physical-space identity 
     Physical tissue and place- space structure  of the 
cities form one of the most important dimension of  
identity in the cities, because the formation of urban 
physical tissue affected by ideas, beliefs, activities 
and cultural level of the society. Thus, the 
recognition of this part of the cities can result in more 
recognition of other social, economic and cultural 
dimensions. Actually, physical tissue provides visual 
recognition of urban identity so has more importance 
among other urban dimensions. 
The most important dimensions are considered in 
physical identity, briefly are: formation of the city 
(residential history and the emergence of the city and 
evolution process over time), physical features and 
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structure of the city (organization system map, size, 
density and spatial distribution of urban phenomena), 
archeological and old places (tombs, fire-temples, the 
shrines, schools, bridges, cemeteries, buildings, 
monuments and etc.), access traits ( urban and 
suburban communication network ),  performance 
characteristics of the elements and constituent 
component of physical tissue of the city( recognition 
of old neighborhoods, tourism axes, open and public 
areas of the city), demonstration of city architecture 
and construction (urban facades, construction 
methods, architectural style, scale and …), mobility 
characteristics of the city (the effect of time factor in 
visual aspects of the city, sound and smell) (Nofel, 
Kalbadi and Pro Jaffar, 2009). 
5.6 The relationship between identity and 
environment 
     Environment consists of a set of behavior setting 
which placed inside each other and have common 
interfaces. The main elements of these behavioral 
settings are behavior index pattern and physical 
environment. After referring to "quality without a 
name" that cause buildings and cities to be survived, 
Alexander said that for defining this quality in 
buildings and cities, the work should be started with 
understanding these subjects that identity of each 
space results from continuous frequency of special 
patterns of the events in that place (Alexander, 2006). 
Rapoport considers the environment as the result of 
meaningful communication. In his view the 
environment can be seen as a series of 
communication between objects and objects, objects 
and people, and people and people. They have pattern 
and structure (Rapoport, 2005). 
What blazons a work in public view with or without 
identity is belonging or not belonging of work to 
collective and sustainable identity. In this viewpoint, 
with identity work is a work which its identity is in 
the line of collective identity, like a historical 
monument in a historical tissue; and without identity 
work is a work which its identity is in conflict with 
collective identity like a modern monument in a 
historical tissue. An architectural work can be the 
result of a collective identity (religious, land, racial) 
or only independent from collective norms expresses 
character and identity of its own  planner and  
manufacturer (Hojjat, 2005). 
     Since traditional architecture is the manifestation 
of sustainability principles which architects and so 
architecture are formed through it, is known with 
identity. The principles such as unity, wisdom, 
honesty, contentment, architecture for dynamic and 
transient identities come and go in other arts and 
literature; and leave some works. But mixing 
identities and in other words without identity is only 

considered in architecture due to naming of the work 
and get together buildings (Hojjat, 2005). 
6. Results 
     Each city in its components and organizational 
form including social body and behaviors and 
cultural activities, has some characteristics which 
determine its identity. So, identity promotion with 
cultural areas is in fact a type of valuation or quality 
determination which establishes a full connection 
between space and person’s mental reserves from 
direct experiences to culture and tradition.   In 
recognition of city identity, architecture of cultural 
spaces has often similar characteristics, so, in 
designing the cities it is necessary to organize their 
spaces through appropriate and coordinate way. 
Cultural spaces in the cities are the places for holding 
face to face meetings, political protests or even public 
celebration, so, include the concepts like citizen 
participation and civil society.  
      Civil life or civilization is not also apart from 
people, their participation and human social 
relationships but its constructive symbolism is the 
cultural spaces existed in the cities. The recognition 
of the quality of impact of the spaces with cultural 
function in urban identity requires understanding the 
processes of evolution in the structure of urban space. 
With designing urban cultural spaces such that 
environments with identity are made, personal 
identity of citizenship can be promoted and also the 
attendance rate of citizenship and their interactions 
increased. 
 
7. Conclusion 
      It can be said that architecture and urban 
construction has a mission to preserve ancient 
cultural values in its nature and therefore is 
considered as an element to give identity to cultural 
structure, as an obligation standardization is seen in 
the culture and architecture of the world. Human 
activities in social, cultural and political arenas 
guarantee the survival of collective life and sense of 
citizenship which is manifested and developed in the 
city through cultural spaces. Therefore, it can be 
stepped in strengthening the cultural spaces to 
promote urban identity by applying the following 
cases: 

1- Maintaining and orienting the cultural 
spaces in urban structure. 

2- Strengthening the development in cultural 
areas of the city through existing cultural 
spaces. 

3- Maintaining cultural components and 
preservation of physical-social security. 

4- The role of cultural spaces in providing 
continuity of social physical structure. 
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5- The impact of cultural spaces as the 
elements for giving  identity  in  urban  
body. 

6- Identity construction particularly for new 
and ancient areas, cities and metropolitans. 

7- Determining the rights of citizenship to 
discuss city pattern and cultural structural 
identity. 

8- Clear defining of cultural spaces at different 
scales in various structures.  

9- Defining of cultural identity in physical 
context. 
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Abstract: The aim of this paper was to describe the anti-angiogenesis properties of the two tumstatin synthetic 
peptides, T3 and T7, which corresponded to 69-88, 74-98 respectively of amino acid sequence of tumstatin, on 
infantile hemangioma endothelial cells in vitro. The MTT assay results demonstrated that the tumstatin peptides, T3 
and T7, could inhibit the proliferation of hemECs in the culture media with 0.025 volume fraction of FBS in a dose 
dependent manner. When the volume fraction of FBS in the culture media rose, it was deduced that more gowth 
factors exerted their effect promoting proliferation to the extent that the difference between different dose groups 
were covered up. Additionally, it was observed in the tumstatin peptides groups that the cell morphology had 
changed, the cells became contracted and sparse compared with the control group.Further, the cell cycle assay 
demonstrated that the two tumstatin peptides could arrest the cell cycle at the G0/G1 phase in the hemECs.This 
results were consistent with the prior MTT assay results, and showed the reasonable cause why the two peptides 
could inhibit the hemECs proliferation. Moreover, it was demonstrated that the two tumstatin peptides could inhibit 
the migration of hemECs by the in vitro wound healing assay. 
[Liu YL, Hou TJ, Liu WH, Sun J, Liu YM, Liu HR, Ruan P. The anti-angiogenesis properties of two tumstatin 
synthetic peptides in infant hemangioma. Life Sci J. 2012;9(4):325-329] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 49 
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1. Introduction 

Infantile hemangioma (IH), a benign 
vascular tumor, is the most common tumor of infancy, 
with an incidence of 5%~10% at the end of the first 
year. There is increased risk in premature neonates 
under the weight of 1500 g. The abnormal growth of 
blood vessels, was considered to be the main 
pathological process of infantile hemangioma. Thus, 
it should be reasonable that the disease--infantile 
hemangioma could be treated by the same therapeutic 
strategy used to treat tumor by anti-angiogenesis 
theory. 

Vascular basement membrane (VBM) is an 
important constituent of blood vessels providing 
structural support. VBM was also speculated to 
modulate capillary endothelial cell behavior 
especially during sprouting of new capillaries. During 
matrix re-organization, several short protein 
fragments are generated from VBM by proteases. 
Some of these fragments were identified as inhibitors 
of angiogenesis. At present there are about 25 
endogenous angioinhibitors in clinical trials and 
many more in preclinical studies for the treatment of 
cancer. These angioinhibitors fall into two general 
categories: (a) antibodies or small molecules that 
target pro-angiogenic factors of tumor cells such as 
VEGF, bFGF or PDGF, and (b) endogenous 

angioinhibitors such as thrombopondin-1, angiostatin, 
interferons, endostatin and some of the non 
collagenous (NC1) domains of Type IV collagen that 
target vascular endothelial cells. Tumstatin (the NC1 
domain of α3 chain of type IV collagen) and its 
deletion mutant tum-5 possess anti-angiogenic 
activity. It was demonstrated that the anti-angiogenic 
activity of tumstatin and tum-5 is independent of 
disulfide bond requirement. This property of tum-5 
allowed researchers to use overlapping synthetic 
peptide strategy to identify peptide sequence(s) 
which possess anti-angiogenic activity. Among these 
peptides, only the T3 peptide (69–88 amino acids) 
and T7 peptide (74–98 amino acids) inhibited 
proliferation and induced apoptosis specifically in 
endothelial cells.  

In this work ， we tried to identify the 
properties of T3 and T7 peptide on the cultured infant 
hemangioma endothelial cells. It was observed that 
the changes of the cultured infant hemangioma 
endothelial cells on its proliferation and apoptosis on 
the condition that the synthetic tumstatin peptide T3 
and T7 was appplied. It was desired that this work 
should shed light on the prevention and control of the 
infantile hemangioma by providing the experimental 
base for the new therapeutic strategy. 
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2. Materials and methods 
2.1 Synthetic peptides 

T3 peptides covering 69–88 amino acids of 
tumstatin, LQTFTTMPFLFCNVNDVCNF, T7 
peptides covering 74–98 amino acids of tumstatin，
TMPFLFCNVNDVCNFASRNDYSYWL, and the 
corresponding scrambled peptide, 
SRNLSFYASCYPEWNNSRSCNLNYV were 
purchased from ChinaPeptides Co.Ltd. (Shanghai, 
China). 
2.2 HE staining  

The hemangioma tissues deriveded from 
surgical resection specimen of Chinese infant 
cavernous hemangioma patients was resected, fixed 
in 10% neutral formaldehyde for 12 hours, followed 
by decalcification, dehydration, rendering 
transparency, paraffin embedding, slicing, spreading, 
drying. It was then stained by hematoxylin solution 
for 5 min, differentiated in 0.5％acid alcohol for 5 s, 
rinsed with diluted ammonia for 30 s, counterstained 
with 0.5％ aqueous eosin for 2 min, cleared and 
mounted in neutral resin.  
2.3 Isolation of endothelial cells and cell culture 

Primary cultures of hemangioma endothelial 
cells (hemEC) were established from Chinese infant 
hemangioma patients. These hemEC were selected 
for the studies because they are derived from typical 
proliferating hemangioma, exhibit clonality and 
cryopreserved cells at low population doublings are 
available. All properties we have examined have 
remained constant over several generations in culture. 
Briefly, ECs were isolated from hemangiomas by the 
method described previously by Eileen Boye, et al 
[1].Tissue samples of infant hemangioma were 
digested with trypsin, the cells were resuspended in 
EBM-A (EBM131 (Clonetics, USA), 20% heat-
inactivated FBS (MinhaiBio, China), 2 mM 
glutamine, 100U/ml penicillin, 100 mg/ml 
streptomycin, 0.5 mM N-6,2’-O-dibutyryladenosine 
3’:5’-cyclic monophosphate, 1.0 mg/ml 
hydrocortisone (Sigma,USA) and grown to 
preconfluence. The ECs were purified from such 
primary cultures using Ulex europaeus I lectin-coated 
magnetic beads (Vector Laboratories Inc., USA), 
then, were grown in EGM-2 (Clonetics) on AF-
coated dishes (Cascade Biologics), with 10% heat-
inactivated FBS, in 5% CO2 at 37 °C. Prior to 
specific experiments, cells were cultured in the 
absence of serum and supplemental growth factors 
for 12−24 hours. Collection and handling of all 
human material was according to guidelines of Ethics 
Committee of the First Affiliated Hospital of 
Chengdu Medical College on Human Studies and 
Clinical Investigation for protection of research 

subjects，and informed consent was obtained from 
all subjects. 
2.4 MTT assay 

Cells were trypsinized, seeded at 1×103 
cells/well in 96-well plates, and treated with T3、T7 
peptide at various concentrations (0, 15, 30, 45, and 
60 μg/mL) in the culture media with various volume 
fraction of FBS (0, 0.025, 0.05, 0.10). Twenty-four 
hours later, the effects on cell growth were examined 
by MTT assay: 20 μL of MTT (Sigma,USA) solution 
(5 mg/L in PBS) was added to each well, and the 
cells were incubated for 4 h at 37 °C. The adherent 
cells were subsequently solubilized with 150 μL 
dimethyl sulfoxide (DMSO). The absorbance (OD) at 
490 nm was recorded using an ELISA reader 
(BioTec,USA).  
2.5 Cell cycle assay 

Cells were treated with T3, T7 and the 
corresponding scrambled peptide (34 μg/mL). After 
24 h of incubation, the cells were washed in PBS and 
fixed in 70% ethanol overnight at 4 °C. Propidium 
iodine (10 g/mL) supplemented with RNaseA (200 
g/mL) was added to the cells for 30 min (at 37 °C) 
prior to FACS analysis. 
2.6 In vitro wound healing assay 

Subconfluent cells were detached and 
5×105cells were seeded in six-well tissue culture 
plates.After 24 h, the cells ， which grown to 
confluence to form a monolayer，were cultured in 
serum-free medium for 24 h. Scratch wounds were 
created by scraping confluent cell monolays with a 
steril pipette tip to make an approximately 0.8mm 
gap.The cells scraped down were washed by serum-
free medium,and the cells were then treated with 
T3、T7 and the control peptide (34 μg/mL in each 
group) or with out peptide in the medium with 10% 
FBS. After 48 h, migration was quantified by 
counting cell number that had advanced into the cell-
free space from 10 randomly chosen 
segments(0.8mm/segment) along with the initial 
wound border.  
2.7 Statistical analysis 

SPSS11.0 for Windows (SPSS Inc) was 
used to analyze the data. Pearson's chi square test and 
t-test were used to compare the statistical significance 
of the differences in data. A level of P<0.05 was 
considered statistically significant. 
3 Results 
3.1 Histologic appraisal of hemangioma 

The histologic appraisal of infant cavernous 
hemangioma tissues includes the following 
characters：grossly large dilated blood vessels and 
large vascular channels, less well circumscribed, with 
a single layer of endothelium. These thinly walled 
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vessels resemble sinusoidal cavities filled with blood 
cells such as figure 1. 

 

 
Figure 1. The histologic appraisal of infant cavernous 
hemangioma tissues. The hemangioma characterized 
by grossly large dilated blood vessels and large 
vascular channels, less well circumscribed, with a 
single layer of endothelium filled with blood cells. 
 
3.2 Effects of tumstatin peptides on proliferation 
of hemECs 

The MTT assay was used to measure the 
viabilities of hemECs after a 24-h treatment of 
tumstatin peptide (T3, T7), and the corresponding 
scrambled peptide (control peptide). The results show 
that peptide T3, T7 significantly inhibited the 
proliferation of hemECs in the condition that the 
hemECs were cultured in culture media with 0.025 
volume fraction of FBS,compared with the control 
peptide group(P<0.05), in a dose dependent manner. 
While in the culture media with 0, 0.05, 0.10 volume 
fraction of FBS, there were no significant difference 
among the different dose groups (Figure 2).  
3.3 Effects of tumstatin peptides on cell cycle of 
hemECs 

To study the effect of tumstatin peptide 
treatment on proliferation at different phases of the 
cell cycle, we treated exponentially growing cells 
with tumstatin peptides T3, T7 and control peptide 
for 24 h. Conventional DNA FCM showed that 
43.6% of the hemECs treated with control peptides 
were found in G0/G1 phase, 26.3% in S phase, and 
the remaining cells in G2/M phase. However, 
treatment with T3, T7 peptide resulted in an 
accumulation of cells in the G0/G1 phase. After 
treatment with T3, T7 peptide, the fraction of G0/G1 
DNA content increased to 60.7%, 57.7% respectively 
compared with the control peptide group and the 
contro group(P < 0.05), indicating that tumstatin 
peptides could arrest the cell cycle at the G0/G1 
phase in the hemECs (Table 1).  
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Figure 2. Effects of tumstatin peptides on 
proliferation of hemECs. Peptide T3, T7 significantly 
inhibited the proliferation of hemECs in the condition 
that the hemECs were cultured in the culture media 
with 0.025 volume fraction of FBS, compared with 
the control group(P<0.05). While in the culture 
media with 0, 0.05, 0.10 volume fraction of FBS, 
there were no significant differences among those 
peptides. 
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Table 1. Effects of tumstatin peptides on the hemECs 
  cycle distribution of by flow cytometry assay. 
Groups G0/G1(%) S(%) G2/M(%) 
T3 peptide 60.4±2.1﹡† 17.4±2.3 21.6±3.4 
T7 peptide 57.7±1.8﹡† 20.9±1.9 21.5±3.0 
Control peptide 43.6±3.1 26.3±2.7 30.4±2.9 
Control 40.5±2.5 29.4±3.2 30.3±4.5 
*P < 0.05 vs Control peptide, †P <0.05 vs Control 

 
3.4 Effects of tumstatin peptides on migration of 
hemECs 

Peptide T3, T7 could significantly inhibited 
the migration of hemECs compared with the control 
group and control peptide group(P<0.05) at a dose of 
34 μg/mL added into the medium with 10% FBS in 
the corresponding group for 48 h, while there were 
no significant differences between the T3 peptide 
group and T7 peptide group, the control peptide 
group and control group (Figure 3). This results 
indicated that the tumstatin peptides—T3 and T7, 
have the potential capability to inhibit angiogenesis 
of infantile hemangioma through inhibiting the 
migration of hemECs. Additionally, it was observed 
in the tumstatin peptides groups that the cell 
morphology had changed—the cells became 
contracted and sparse compared with control group, 
which is according with the results of the MTT assay. 

 
Figure 3. Effects of tumstatin peptides on migration 
of hemECs. Peptide T3,T7 significantly inhibited the 
migration of hemECs compared with the control 
group and control peptide group(P<0.05) after added 
into the medium with 10% FBS at a dose of 34 
μg/mL in the corresponding group,while there were 

no significant differences between the T3 peptide 
group and T7 peptide group, the control peptide 
group and control group. 
 
4 Discussion 

Angiogenesis is involved in various 
pathological disorders including infantile 
hemangioma as well as other tumor. To inhibit 
angiogenesis, a number of inhibitors have been 
identified, and certain factors such as angiostatin [2], 
endostatin [3], canstatin [4], arresten [5], and tumstatin [6] 
are tumor-associated angiogenesis inhibitors which 
are potentially generated in vivo. Tumstatin and its 
deletionmutant tum-5 possess powerful anti-
angiogenic activity. As one of the endogenous 
angiogenesis inhibitors (EAIs), tumstain’s roles in 
tumor are remain to be fully elaborated. It was 
demonstrated that EAIs are part of a balance 
mechanism regulating tumor angiogenesis, serving as 
intrinsic microenvironmental barriers to 
tumorigenesis [7]. T3 and T7 peptide are synthetic 
peptides according to the different segment of tum-5 
peptide sequence, and both been reported that could 
inhibited proliferation specifically in endothelial 
cells[8]. However, the role of tumstatin on the 
infantile hemangioma have not been demonstrated to 
date. And understanding the mechanisms in cellular 
fate of the hemangioma will help to establish more 
effective eradicating therapies.As the most common 
tumor of infancy, there still exists many obstacles in 
the treatment process of hemangioma. At present, 
many infant and young children suffered from this 
disease still could not been rescued because of the 
limited effect of the treatment methods of infantile 
hemangioma including surgical operation and 
pharmacotherapy such as steroidal hormone, etc[9,10]. 
The abnormal growth of blood vessels, was 
considered to be the main pathological process of 
infantile hemangioma. Thus, it should be reasonable 
that the disease—infantile hemangioma could be 
treated by the same therapeutic strategy used to treat 
tumor by anti-angiogenesis theory.As were reported, 
tumstatin could inhibit the proliferation of endothelial 
cells, specially on the dividing cells. Due to the 
superiority of specificity and targeting effects 
compared with traditional therapy, tumstatin have the 
potential applying value to become a novel drug in 
the treatment of infantile hemangioma . 

In the present study, we demonstrate the 
anti-angiogenesis property of two tumstatin synthetic 
peptides, T3 and T7, which corresponds to 69–88、
74–98 respectively of amino acid sequence of 
tumstatin, on infantile hemangioma endothelial cells 
in vitro. The MTT assay results demonstrated that 
tumstatin peptide (T3, T7) could inhibit the 
proliferation of hemECs in the culture media with 
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0.025 volume fraction of FBS in a dose dependent 
manner. When the volume fraction of FBS in the 
culture media rose, it was deduced that more gowth 
factors exerted their effect promoting proliferation to 
the extent that the difference between different dose 
groups were covered up. Additionally, it was 
observed in the tumstatin peptides groups that the cell 
morphology had changed, the cells became 
contracted and sparse compared with the control 
group.Further, the cell cycle assay demonstrated that 
the two tumstatin peptides could arrest the cell cycle 
at the G0/G1 phase in the hemECs.This results were 
consistent with the prior MTT assay results, and 
showed the reasonable cause why the two peptides 
could inhibit the hemECs proliferation. Moreover，it 
was demonstrated that the two tumstatin peptides 
could inhibit the migration of hemECs by the In vitro 
wound healing assay. 

It has been reported that the T3 peptide and 
T7 peptide could induced apoptosis specifically in 
endothelial cells. We also tried to identified the 
property of those peptides on the hemECs apoptosis. 
But there was no difference being found between 
those peptides and control groups in the apoptosis 
detection assay by a annexin-v-fluos staining 
kit(Roche). So, there is much more work to be done 
to explain the results. Interestingly, it has been 
reported that a synthetic peptide fragments of 
tumstatin, peptide 21 (MPFLFCNVNDVCNFASRN 
DYS), couldn’t demonstrated its effect on apoptosis 
of HUVEC-12 cells in the TUNEL assay[11]. 
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Abstract: The nutrition program affects rumen health, which influences hoof health. Ration formulation involves a 
balance between acid and buffer production. The risk of SARA can be minimized by considering the feed 
ingredients used to formulate the ration, along with the environment and management specific to that dairy. The 
formulation balance should be shifted toward additional peNDF and less or slower fermenting NSC sources when 
the cow’s environment (heat stress abatement, stall comfort, degree of over-crowding, etc.) or management (DM and 
ration accuracy, feed availability, etc.) is not as comfortable or reliable as desired. Farm management should strive 
to ensure that the consumed ration is extremely similar to the formulated ration.  
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1. Ration Preparation 
              Forages in general, and haylages in 
particular, have a large potential for variation. The 
degree of variation at a given dairy depends largely 
on the management of cropping and harvesting 
systems. One advantage that bunker silos have over 
upright silos and bags is that ensiled feed from a 
given load or field is spread over a larger area of the 
silo. Thus, changes in forage DM or chemical 
measurements occur more gradually than in other 
storage systems. However, variation can still occur 
across the height of a silo. To estimate this potential 
variation, 11 corn silage and 9 haylage bunker silos 
from 9 dairies located in central New York were 
evaluated. Samples were collected on 6 dairies with a 
backhoe, on 2 dairies with a loader bucket, and on 
one dairy with a face shaver. Sample collection was 
designed to reflect the feed that would be obtained if 
a feeder obtained a loader bucket of feed from a 
region (upper, middle, or lower) of the silo as 
compared with a bucket obtained from the entire 
height of the silo face. Silos above (n = 15) 
approximately 4 m in height were split into thirds for 
sampling, while those less (n = 4) than approximately 
4 m were split into halves. The vertical trench was 
dug to a depth of about 0.2 to 0.3 m. Experimental 
feed within each section was thoroughly mixed with 
a silage fork and then subsampled to obtain a sample 
approximately 5 to 10% the size of the removed 
silage pile. This sample was then again thoroughly 
mixed with the silage fork and finally sampled for 
analysis of DM, ADF, NDF, CP, lactate, and VFA 
with wet chemical procedures (Dairy One, Ithaca, 
NY). The entire approximately 3-L sample was 
ground for analytical procedures. Sorting of the 
ration by the cow can result in the consumption of a 
very inconsistent ration. Typically, long particles are 

selected against, resulting in some meals having a 
much greater grain content than intended (Martin, 
2000; Leonardi et al., 2001; Leonardi and 
Armentano, 2003). It seems likely that sorting could 
result in SARA. Cows with experimentally induced 
SARA preferentially consumed alfalfa hay over 
alfalfa pellets or the TMR, apparently in an attempt 
to modify SARA (Keunen et al., 2002). In a related 
experiment, consumption of free choice sodium 
bicarbonate did not differ between SARA and control 
time periods (Keunen et al., 2003). It seems unlikely 
that cows would preferentially sort long particles 
from the TMR to ameliorate SARA, since SARA has 
been routinely documented in herds via 
rumenocentesis (Oetzel et al., 1999), and sorting is a 
common occurrence in dairy herds. Free choice hay 
may be beneficial to cows with SARA, but cows 
have exhibited varying preferences when offered 
different forages (Coppock et al., 1974). Thus, the ad 
libitum availability of TMR and hay could be 
deleterious to production in high-producing cows. 
Sorting can be minimized by avoiding excessive 
amounts of long material in the TMR. Added hay or 
straw should not be longer than 2.5 to 5 cm (Hall, 
2002; Shaver, 2002). Wetter rations help the various 
feeds to stick together, thus making it more difficult 
to sort. Water, or wet feeds such as wet brewers 
grain, can be added to reduce ration DM to less than 

50%, or to a level that acts to reduce the sorting 
problem (Shaver, 2002). Palatable feeds are less 
likely to be sorted than unpalatable feeds (Leonardi 
and Armentano, 2003). Feed should be available ad 
libitum to encourage maximum DMI. The amount of 
refusals is an economic concern, potentially 
increasing feed costs by 10% if one were to offer 
110% of the normally consumed ration and then 
discard the orts. Orts should not be fed to young 
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heifers since they may be contaminated with manure 
and spread Johne’s disease as well as other 
pathogens. Orts have been successfully fed to far-off 
dry cows when their approximate analysis is known 
and they are fed as a ration ingredient at a set amount 
per dry-far cow (W. C. Stone, unpublished 
observations). Another approach would be to limit 
orts to 1 to 3% in an attempt to minimize feed costs 
and to ensure that, even if diets are being sorted, the 
prepared ration and essentially all long feed particles 
are consumed. A potential problem with this 
approach, however, is that animals would consume 
all available feed, and then exhibit slug-feeding when 
fed again. Slug-feeding can result in acidosis. In fact, 
it has been used as an experimental protocol to 
induce acidosis (Owens et al., 1998). An alternative 
approach would be to feed for a high refusal rate, but 
then refeed the orts. In this system, cows are fed at 
approximately 106 to 108% of actual intake. A 
refusal of this level, along with steps taken to 
minimize sorting, ensures that the orts are very 
similar to the original ration. It also allows cows to be 
fed on a consistent schedule without the concern of 
wasting leftover feed. Refusals are then incorporated 
into the lactating cow TMR as an ingredient and 
refed to the lactating cows. Refusals from pens are 
then thrown away or fed to dry-far cows on a rotating 
basis by pen such that feed is never more than 3 d old 
in any pen. Mixing of orts and new TMR will not be 
successful if forages or any concentrates are prone to 
heating, as in the summer months. Refusals should 
not be refed to lactating cows if the feed has heated 
or the quality is noticeably different than the original 
TMR. The use of TM preservatives (e.g., propionic 
acid) and Lactobacillus buchneri inoculation of 
forages at ensiling may also make this program more 
successful by improving aerobic stability of the TMR 
(Kung et al., 2003). Feed should be pushed up 
frequently, usually 8 to 10 times per day, to 
encourage intake and minimize sorting. Feed should 
be pushed up more frequently throughout the day the 
first several hours following feeding, when the 
majority of feed is generally consumed by cows 
(Robinson, 1989). 
 
2.Ruminal contractions 
              Grant and Colenbrander (1990) fed lactating 
cows alfalfa hay that was chopped fine, coarse, or 
medium (a mix of fine and coarse), and measured 
production, chewing, and ruminal parameters. Milk 
fat content, rumination, and rumi nal pH all increased 
with increasing forage length. Salivary flow rates 
(Cassida and Stokes, 1986) were multiplied by the 
time spent eating, ruminating, and resting for each 
forage type. The salivary bicarbonate equivalent 
concentration (Erdman, 1988) was multiplied by the 

total salivary flow, yielding the additional 
bicarbonate available to animals fed the medium (161 
g of bicarbonate) and coarse (182 g of bicarbonate) 
rations. Bicarbonate is typically supplemented at 0.8 
to 1% of ration DMI (Erdman, 1988), which would 
amount to approximately 180 g of bicarbonate, 
essentially the same additional amount as produced 
by the coarse ration. Milk fat increased from 3.2 to 
3.8, and rumen pH increased from 5.4 to 6.25 when 
cows were fed the coarse as compared with the fine 
hay. One would not expect this degree of response in 
milk fat and rumen pH when feeding supplemental 
bicarbonate at this level, particularly with alfalfa-
based rations (Erdman, 1988). Nørgaard (1989) 
investigated the effect of physical form of the diet on 
rumen motility and chewing activity. A diet 
consisting of 80% concentrate and 20% forage was 
fed to 3 lactating cows in a 3 × 3 Latin square design. 
The forage was all barley straw, but the physical 
form was varied across treatments as follows: 4% 
long straw (LS), 16% pelleted straw (PS); 10% LS, 
10% PS; and 20% LS, 0% PS. Increasing the LS 
from 4 to 20% of the diet resulted in linear increases 
in the time spent eating, ruminating, total chewing 
time, and the number and length of rumination 
periods. The frequency of primary contraction cycles 
of the reticulorumen at rest and during eating also 
increased linearly as the percentage of LS in the diet 
was increased from 4 to 20%. There was a 
significant, positive linear correlation between the 
time spent ruminating and the frequency of primary 
contraction cycles at rest (Nørgaard, 1989). Volatile 
fatty acids are eliminated from the rumen primarily 
by absorption, while only a small quantity flow into 
the omasum (Bergman, 1990). Reticulorumen 
contractions mix the ruminal contents, enhancing the 
absorption of VFA by the ruminal epithelium, 
increasing the flow rate of digesta to the omasum, 
and dispersing saliva throughout the rumen (Hungate, 
1966). Increasing the frequency of reticulorumen 
contractions should increase the rates of VFA 
absorption and passage, and ruminal saliva 
dispersement. Each of these processes should result 
in an increase in ruminal pH, either through a 
reduction in ruminal VFA concentrations, or the 
buffering of acid. The change in reticulorumen 
contractions caused by the increased amount of long 
fiber in the Nørgaard study (1989) may be the reason 
that the increased amount of coarse fiber used by 
Grant and Colbrander (1990) resulted in an 
unexpectedly large increase in ruminal pH. It should 
be noted, however, that the significant differences in 
ruminal contraction cycles observed by Nørgaard 
(1989) were between a ration mostly void of 
physically effective fiber (4% long straw) and one 
containing 20% long straw. Smaller differences in 
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reticulorumen contraction cycles would be expected 
to occur if additional long fiber was added to a ration 
already containing an adequate or nearly adequate 
amount of fiber. Nonetheless, increased reticulo-
ruminal contractions may be an additional benefit of 
long fiber that is not normally considered in ration 
formulation. 
 
3.Chewing and NDF  
              The amount of rumination per unit of NDF 
for specific forage is often the same at different 
feeding rates (Woodford et al., 1986; Beauchemin 
and Buchanan-Smith, 1989). For example, Woodford 
et al. (1986) increased the amount of alfalfa hay fed 
to cows so that rations contained 28, 36, 45, or 53% 
hay; rumination was essentially the same at 63.2, 
60.6, 60.7, and 59 min/kg of NDF. However, total 
chewing (ruminating and eating) per unit of NDF 
across forages is not constant (Mertens, 1997). 
Mertens (1997) indicated that total chewing within 
and across forage types varied, with straw providing 
the greatest amount of total chewing per unit of NDF. 
A small amount (0.25 to 0.45 kg/d) of straw added to 
the TMR may be particularly useful when one wants 
to increase total chewing without displacing much of 
the other ration ingredients. 
 
4. Number of ration ingredients. 
               The composition of feed ingredients is 
inherently variable. Feedstuff variability in DM or 
carbohydrate composition increases the risk of SARA 
as animals consume an inconsistent diet. St-Pierre 
(2001) indicated that the portion of the total variance 
of the TMR in a nutritional component (e.g., NDF) 
contributed by a given feedstuff increases by the 
square of the amount of the feedstuff. Thus, a diet 
formulated to contain multiple ingredients will likely 
be much more consistent than one designed around 
only a few ingredients. The variance can be further 
reduced by formulating with accurate ingredient 
analyses, and by selecting feedstuffs that are 
relatively consistent. 
 
5.Dietary buffers  
              Sodium bicarbonate should be supplemented 
to corn silage-based diets at the rate of approximately 
0.8 to 1% of ration DMI. It is less likely to be 
beneficial in alfalfa-based rations (Erdman, 1988). 
Added buffer may be more likely to be beneficial in 
scenarios similar to those in the “increased risk of 
SARA” column. 
 
6.Management-Related Problems 
              Management-related problems, such as free 
stall overcrowding, inadequately bedded or otherwise 
uncomfortable stalls, and excessive parlor holding 

times may also alter feed intake patterns and animal 
behavior. Batchelder (2000) noted that cows kept in a 
pen with 30% more cows than free stalls ruminated 
less throughout a 24-h period than cows kept in a pen 
with one stall per cow. Of course, an attempt should 
be made to alleviate the environmental or 
management-related condition that is altering normal 
bovine behavior. If the problem is not corrected, 
dietary alterations can be made to increase ruminal 
pH. The degree of dietary adjustment depends on the 
severity of the environmental insult. An example of 
these changes would be to increase NDF and reduce 
NSC by approximately 2 to 3 percentage points, and 
to increase forage NDF and herds with management-
related cow behavior problems. 
Substituting some fibrous by-product feeds for higher 
starch containing feeds would reduce the risk of an 
increase in ruminal lactic acid levels. Rumen VFA 
production could be further reduced by replacing a 
portion of carbohydrate with added fat. 
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Abstract: Goats are known to be both more able and more willing than some species to select and consume a wider 
variety of material and to select those plants or plant parts having higher nutritive value.The type of nutrients 
required by all animals is essentially the same and these are energy (carbohydrates, fat), protein, minerals, vitamins 
and water. Although fat is shown here as an energy source there does appear to be a limited requirement for fat 
itself, but this is not considered to represent a problem. These nutrients provide the raw materials or resources for 
body maintenance, muscular activity, growth (meat production), reproduction as well as milk and fiber production. 
Nutrients interact to serve different functions which will be reviewed briefly. Energy is obtained from dietary 
carbohydrates (sugars, starch and fiber) and fats. Protein is the nutrient which might be considered the second most 
limiting for both fiber and milk production in the Angora goat. Vitamins are a group of compounds which are 
required in minor amounts. Generally these are grouped as the fat soluble vitamins (A, D, E and K) or the water 
soluble vitamins (C and the B complex group).  
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1. Introduction  
              Both magic and mystery are sometimes 
attributed to the goat in respect to nutrition or feeding 
habits. Actually the animal is merely a small 
ruminant, and except for size, it functions much as 
any other ruminant Devendra, (1978). The same basic 
principles of nutrition apply to the goat as other 
ruminant species, and these principles will be 
reviewed only briefly in this discussion. However, 
the goat in general, and especially the Angora, does 
have some unique aspects which warrant mention. 
Many perceive the goat to be a scavenging or "tin 
can" eating animal which can survive on almost 
anything. By contrast research has shown the Angora 
to have a high nutritive requirement relative to other 
domestic ruminants. At the same time it has been 
reported that the goat has a superior ability to digest 
poor quality forages. Likewise different breeds of 
goats have been reported to have a low or a high 
requirement for protein. Clearly some of these 
contradictions need to be resolved before a logical 
treatment of the subject on the nutrition of the goat 
can proceed. The apparent controversy relating to the 
digestive ability of the goat appears to be explainable. 
The ability of a ruminant species to digest forages is 
greatly influenced by the time these materials remain 
in the digestive tract. In animals with a large rumen 
capacity, such as a beef cow, the feedstuffs remains 
in the tract for a longer period of time than some 
other animals such as a deer and certain types of 
goats which have a low volume of the digestive 
system. The latter apparently make up for this by 
being more selective grazers thus consuming a higher 

quality diet and in some cases passing ingested 
material through the digestive system at a more rapid 
rate. Thus they often consume a larger amount of 
material relative to body weight (Huston, 1978). This 
can have the effect of showing the animal to have a 
reduced ability to digest structural carbohydrates, but 
to work to the animal's overall advantage. 

Goats are known to be both more able and more 
willing than some species to select and consume a 
wider variety of material and to select those plants or 
plant parts having higher nutritive value. 

Problems tend to be encountered when the 
ability of the goat to be selective is restricted such as 
a monoculture or a restricted variety of plant species 
which does not meet their nutrient requirement. The 
apparent inconsistency relating to protein 
requirements appears to be explained in that at 
maintenance or subsistence levels goats appear to be 
able to maximize the recycling of nitrogen (urea or 
ammonia) and thus to survive on a low level of 
protein. However, the protein requirements for 
production of meat, milk or fiber does not appear to 
be less for the goat than for other species and may 
actually be higher. This is almost certainly true of the 
Angora. The apparent ability of the goat to recycle 
nitrogen (Bryant et al., 1979) suggests that this 
animal may have a superior ability to utilize 
nonprotein nitrogen. Some studies suggest that this is 
the case, but this is not currently being exploited by 
the industry. Other unique aspects of the Angora have 
to do with the demands associated with fiber 
production. The Angora goat is an animal breeding 
success story in that they produce a high level of 
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fiber relative to body size and feed consumed. 
Selection for high fiber production has certainly 
elevated their requirements for protein, energy, and 
possibly other nutrients. On a world basis, large 
differences exist within the Angora in inherent levels 
of mohair production. Thus, one would expect 
differences in nutrient requirements related to 
different levels of fiber production. Observations 
strongly suggest that the goats found in some areas 
such as Turkey and Lesotho normally receive a lower 
quality of ration, but at the same time have a lower 
genetic potential. Apparently the Angora found in the 
U.S. has the highest genetic potential for fiber 
production and the problems rising from this. Most of 
the discussion to follow will be based on data and 
experience obtained under Texas conditions. 
Although the Angora goats in Texas may well have 
unusually high nutritive requirements, they are often 
run on ranges which after long use by goats do not 
have the quality or nutrient content to meet their 
requirements. The result is a goat which is almost 
perennially undernourished unless they are 
appropriately supplemented. It has been estimated 
that the normal weight for mature Angora does is on 
the order of 85 pounds, whereas, many does found in 
market channels tend to weigh on the order of 65 
pounds. It may be argued that these are culled 
animals, and that herd does are larger, but it is 
obvious that only a small percentage of the does ever 
reach optimum size. The first result of under-
development is reduced reproductive performance. In 
addition death losses among these underdeveloped 
does may increase due to nutritional, parasitic or 
climatic stress. Although reduced by poor nutrition, 
fiber production will continue until the animal dies of 
starvation and the quality, or more properly fineness, 
of the fiber will improve under conditions of poor 
nutrition. However, this statement applies to diameter 
only as length and weight will be reduced and the 
fleece will often be matted and difficult to shear or 
process. 
 
2.Required Nutrients 
              The type of nutrients required by all animals 
is essentially the same and these are energy 
(carbohydrates, fat), protein, minerals, vitamins and 
water. Although fat is shown here as an energy 
source there does appear to be a limited requirement 
for fat itself, but this is not considered to represent a 
problem. These nutrients provide the raw materials or 
resources for body maintenance, muscular activity, 
growth (meat production), reproduction as well as 
milk and fiber production. Nutrients interact to serve 
different functions which will be reviewed briefly. 
 
 

3.Energy  
              Energy is obtained from dietary 
carbohydrates (sugars, starch and fiber) and fats. The 
Angora goat is a ruminant with a large microbial 
population in the rumen. The microbial population 
requires carbohydrates for growth. They ferment both 
fibrous and grain based diets into compounds called 
volatile fatty acids (acetate, propionate and butyrate) 
that are readily absorbed through the rumen wall to 
be utilized by the host animal for energy. Grain based 
diets are more readily fermented in the rumen than 
fibrous based diets and thus tend to produce more 
energy. The fiber in immature plants is more readily 
fermented than mature plants. Thus, most grazing 
animals go through an annual cycle of weight loss 
and weight gain associated with season-based 
changes in maturity and availability of forages. They 
exhibit a cycle of depositing excess energy in the 
form of body fat during the spring season and 
gradually mobilize their stored fat during the fall and 
winter when feed supplies are scarce. Unfortunately, 
Angora goats store relatively little body fat, and for 
this reason the Angora is more susceptible to 
nutritional stress at the time of unfavorable feed 
conditions. This does not mean that Angoras will not 
fatten, but that due to their high nutrient requirements 
a higher quality diet is required to permit fat 
deposition. Fats are a concentrated form of energy 
(2¼ times energy of carbohydrates) and therefore, 
adding fats to the ration is a very efficient way of 
increasing caloric density of the diet; however, there 
are some adverse affects of fat addition. 
Polyunsaturated fatty acids are apparently inhibitory 
to microbial growth, resulting in reduced 
fermentation of fiber in the rumen. Not more than 3 
to 5% unprotected dietary fat appears to be well 
tolerated by ruminal micro-organisms. Whole 
cottonseed (20% fat) has been used successfully as an 
energy supplement for Angora goats, but high levels 
may cause a reduction in fiber digestibility. It is 
recommended that whole cottonseed be limited to no 
more than ¼ the total diet. 
 
4.Protein 
              Protein is the nutrient which might be 
considered the second most limiting for both fiber 
and milk production in the Angora goat. Proteins are 
made up of amino acids. The animal's tissue level 
requirement is for individual amino acids. The two 
main sources of amino acid supplies to the animal 
are; microbial protein synthesized in the rumen and 
dietary proteins and amino acids which escape 
ruminal degradation. If energy is not limiting, rumen 
micro-organisms appear to provide sufficient protein 
for maintenance, slow growth, and early pregnancy. 
Animal fibers (wool, mohair, etc.) are pure protein. 
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Thus, a high-producing Angora goat has a high 
protein requirement, compared to other ruminant 
species, and will respond to increased dietary protein 
with increasing fiber production up to 20% of the 
ration Sahlu and Fernandez (1992). However, it may 
not always be desirable to feed for maximum fiber 
production. Thus, the choice of level of protein in the 
ration or in the supplement is an economic as well as 
nutritional consideration. Complete rations are 
seldom formulated to contain more than 16% protein, 
but in commercial practice goats are seldom fed 
complete rations. Most feeding is in the form of 
energy or protein fed as a supplement to range 
forage, and under these conditions, protein 
concentrates of 20 to 40% are generally used. The 
kind or quality of protein consumed by ruminants, 
including the Angora, is not considered to be 
particularly important. This is a general statement to 
which there are some exceptions. The very young kid 
may function as a pre-ruminant and thus respond to 
good quality protein. Animal fibers such as mohair 
contain a higher percent of the sulfur containing 
amino acids (methionine and cystine) than other body 
tissues, and the availability of these amino acids at 
the tissue level frequently limit fiber production. 
Unfortunately, if these are fed in the ration they are 
normally broken down in the rumen and do not reach 
the tissue level where they might be directly used as 
building blocks for fiber synthesis Malechek et al., 
(1972). Mohair production appears to be dependent 
on and limited by the rate of synthesis of these sulfur 
containing amino acids. It is important that goat 
rations contain an adequate level of available sulfur. 
The term available is important. In most cases browse 
makes up an important part of the diet of the goat. 
Many of these plants contain tannic acid, or other 
compounds such as lignin, which tie up much of the 
protein, rendering it somewhat indigestible. The 
result may be not only a protein insufficiency, but a 
deficiency of sulfur as well if the sulfur is 
unavailable. If goats are fed nonprotein nitrogen 
(such as urea) then the need for sulfur for protein or 
fiber synthesis is obviously important. The 
recommended level of sulfur is usually expressed as a 
ratio of nitrogen to sulfur. This is normally stated as 
something on the order of 15:1, but there is reason to 
believe this should be no higher than 12:1 for fiber 
producing animals. In the case of goat feeds it should 
be this high or above. Qi, et al. (1992), estimated that 
the total ration should contain .23-.29% sulfur. The 
preferred source of sulfur would likely be in the form 
of s-containing amino acids, elemental sulfur or in 
the sulfate form such as ammonium,potassium, 
calcium or sodium sulfate. In the normal scheme, 
amino acids presented at the tissue level for meat, 
milk and fiber production are derived mainly from 

microbial protein synthesized in the rumen and 
dietary protein that has escaped degradation in the 
rumen. Production efficiency would potentially be 
improved if a significant proportion of these feed 
proteins could get through the rumen without being 
degraded. This would be especially true with respect 
to mohair production if the protein feeds used were 
made up of high quality protein, rich in limiting 
amino acids such as methionine. It is more important 
that these sulfur containing amino acids are fed in a 
form which prevents rumen degradation. It has been 
shown that fiber production (wool or mohair) can be 
increased by as much as 20% through the use of 
rumen by-pass proteins (see Figure 5-1). At present 
there are methods of coating amino acids or 
protecting proteins to increase the amount which 
escape ruminal degradation. Although this can be 
done on a laboratory scale, it has not yet been used 
extensively in practice. Some proteins found in 
nature tend to be slowly digestible, and a portion of 
these tend to get through the rumen intact. This is 
true of some of the browse (tannic acid containing 
forages) species utilized by goats with the result that 
the browsing goat may produce more mohair than a 
non-browser. Unfortunately many of these proteins 
are poorly digested and thus may not become 
available even past the rumen. The end result is that 
some browse species or protein supplements may 
stimulate fiber production, without beneficially 
affecting other body functions. Thus it may not be 
desirable to attempt to stimulate additional fiber 
production by this route unless overall nutrition is 
satisfactory. Some protein concentrates (blood meal, 
fish meal, meat meal or feather meal) are poorly or 
slowly digestible and thus have some rumen escape 
properties. Fish meal not only has escape value, but is 
also high in the sulfur containing amino acids and has 
been shown to be useful to increase fiber production. 
Since a small amount of readily soluble protein is 
necessary for microbial digestion of fibrous materials 
in the rumen it may often be desirable to provide at 
least a low level of readily available protein to 
stimulate ruminal action even when protein is 
available from other sources such as browse. Another 
option to increase fiber production can apparently 
result from a high level of protein feeding. This 
would not only supply any protein or amino acid 
needs, but may result in some spill over from the 
rumen thus providing a form of ruminal by-pass. 
Although a response from feeding a high level of 
protein or a high level of bypass protein can be 
expected it may not always be economic. In general it 
is more financially remunerative to use the most 
economical source of natural protein. Where protein 
supplements are comparable in price a mixed protein 
supplement might be preferable. There appears to be 
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an opportunity to make greater use of non-protein 
nitrogen (NPN) with goats than is being done at the 
present time. This statement is based on economic 
consideration and it is not meant to imply that the 
animals will actually do better on NPN sources.  
 
5.Vitamins 
              Vitamins are a group of compounds which 
are required in minor amounts. Generally these are 
grouped as the fat soluble vitamins (A, D, E and K) 
or the water soluble vitamins (C and the B complex 
group). Ruminants are thought to be able to 
synthesize all except the fat soluble vitamins. 
Vitamin D is produced by the action of the sunlight 
on plant or animal tissues. A and E are widely present 
in plant or forage materials. Thus, vitamin 
deficiencies are unlikely with goats under normal 
grazing conditions. Vitamin A is the one most likely 
to prove limiting, but this will occur only under 
extreme conditions such as in young animals which 
have not experienced a growing season when green 
forage was available. Because of the remote 
possibility of a deficiency it is probably advisable to 
include Vitamin A in feed supplements for goats at 
the rate of 5000 I.U. or more per pound of ration. The 
cost is normally negligible. Where producers have 
knowledge of, or suspect that, a Vitamin A 
deficiency exists or where past history has shown a 
response to this nutrient, injections of Vitamin A 
would provide a quick response. A limited number of 
tests under Texas range conditions have not shown a 
response to injections of Vitamin A.  
 
6.Minerals 
              Minerals are required by all animal species, 
and certainly the Angora goat is no exception. A 
number of mineral elements are required in relatively 
small amounts and deficiencies of almost any mineral 
can be serious. It is a mistake in management to 
allow mineral deficiencies to limit production since 
these can usually be provided at low cost. Very little 
research has been conducted on the mineral 
requirements of Angora goats, and even if this was 
not the case, results would tend to be area specific. 
The minerals which are considered essential for 
animals fall into two categories known as 
"macrominerals" (calcium, phosphorus, potassium, 
etc.) or those required in relatively large amounts and 
"microminerals" which are required in small 
amounts. There are a large number in the latter class 
which are considered essential. These are often 
required in such small amounts that they are difficult 
to study. Micromineral requirements are too complex 
to attempt to discuss at this point. Generally 
producers should be concerned about the minor 
elements only if they live in an area which is known 

to be low in specific elements such as iodine, 
selenium, etc. On the other hand many producers will 
choose to use a broad spectrum trace mineral mixture 
as a form of insurance. A large amount of research or 
experience might be required to conclusively confirm 
or deny that a response to some mineral elements 
might be obtained. When goats are managed on range 
or pasture the only major (macromineral) element 
with much likelihood of being deficient is 
phosphorus, but goats, like sheep, appear to have the 
ability to conserve phosphorus. A limited amount of 
research indicates that they are less likely to respond 
to supplemental phosphorus than are cattle. However, 
most dry range forages, especially grasses, are at 
least borderline in their phosphorus content for goats. 
When this is compounded with soil or moisture 
conditions which contribute to low phosphorus 
content, a deficiency of phosphorus for Angora is a 
real possibility or even probability. Thus provision of 
supplemental phosphorus could be recommended 
under many conditions. Many browse plants are high 
in mineral content and this, compounded by a habit 
of highly selective grazing, provides goats with some 
protection against mineral deficiencies. Fortunately 
most protein supplements contain a significant level 
of phosphorus or if this is not the case phosphorus 
should be added in the formulation of supplements. 
Still the provision of additional phosphorus during 
the non-growing season (for forage) should be 
considered good insurance. Two common sources of 
phosphorus are bonemeal and di- or monocalcium 
phosphate. The other mineral that might deserve 
special mention in connection with Angora goat 
nutrition is that of sulfur. This was discussed earlier 
in connection with protein. However, it is probably 
desirable that any mineral fed to goats should contain 
sulfur. Although information on the mineral 
requirements of the Angora goat is sketchy there is 
little evidence that mineral deficiency is a major 
problem or explains poor performance with this 
animal. In fact, it would be good news if we could 
identify a mineral element which when offered to the 
goat would markedly improve performance.  
 
7.Water 
              Water is also a critical nutrient which should 
not be ignored. Goats can live with low intakes of 
water, especially when consuming green forage. 
However, they perform better when given access to 
clean and safe water. Still it may occasionally be 
possible or desirable to run goats in areas where 
water supply is restricted. This can be more easily 
done with goats than with other species such as 
cattle. It may be possible to run non-lactating goats 
on green forage without water, and even for lactating 
goats hauling water may not be a major chore. Goats 
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are often less willing to drink from foul or 
contaminated water sources such as earthen tanks. 
When Angora goats are forced to drink from earthen 
tanks they should be observed carefully for bogging. 
They are more likely to become trapped than other 
species especially when they have a full clip of 
mohair which may become weighted with mud or 
water. 
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Abstract.: Purpose: This review examines various examples of collaboration in PBL implementation, particularly 
between academic and practice entities. Methods: The updated integrative review (IR) approach according to 
Whitemore and Knalf (2005) was utilized to guide this search and understand the extent to which PBL is 
collaboratively implemented in nursing education for pre-registration programme.  Findings:  Collaboration 
emerged as a consistent theme – whether between academics and practitioners in the supervision and guidance of 
nursing students, between faculty members and real patients in facilitating PBL group tutorial sessions, between 
inter-professional students in PBL learning, or between nurses of different specialties in developing PBL scenarios.  
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1.Introduction 
   Nursing educators worldwide are charged 
with the task of preparing a nurse workforce that is 
responsive to dynamic population changes that are 
increasing in complexity. Problem-based learning 
(PBL) as a pedagogical approach that has been 
proposed as a solution to address the challenge of 
producing nurses that are critical thinkers, life-long 
learners, and more equipped to handle the challenges 
of their ailing communities (Rideout, 1994). The 
approach arose from critiques of predominantly 
lecture-based courses taught in medical schools in the 
1950s and 1960s. It was argued that such methods of 
teaching lacked relevance to future physician practice 
in that it did not encourage teamwork, inquiry skills, 
problem-solving and critical thinking skills, nor was it 
effective in linking theory of practice (Tavakol & 
Reicherter, 2003). The World Health Organization 
echoed such concerns, especially from the standpoint 
of rapid technologic and information growth: “The 
explosion of scientific information makes traditional 
curricula increasingly irrelevant, because they are 
based on what is known today, to the exclusion of how 
to learn what will be known tomorrow” (Kantrowitz, et 
al., 1987; WHO, 1993 in Tavakol & Reicherter, 2003).  
The development of PBL began at medical schools at 
Case Western University in the United States in the 
1950s and at McMaster University in Canada in 1965 
(Tavakol & Reicherter, 2003). 

While there are many variations to PBL 
implementation, there are shared elements and core 
components that work together to foster integration of 
knowledge from a variety of disciplines. Students are 
given a carefully crafted, ill-defined problem scenario 
(much like the type that would be encountered in the 
practice setting), and engage in an analytic process of 

progressive inquiry by initiating and developing 
appropriate hypotheses (Biley & Smith, 1998). The 
teacher’s role shifts from that of a content expert to 
that of a facilitator of group learning process and 
provider of guidance in eliciting critical learning 
objectives. Working in groups, students integrate their 
previous knowledge and then explore the various 
aspects of the problem scenario using formal and 
informal resources (Biley & Smith, 1998). They 
subsequently bring their findings back to the larger 
group, which solidifies and stimulates further learning. 
As students become life-long learners, the process 
strengthens important skills such as: critical thinking, 
teamwork, self-direction, communication, and problem 
solving (Biley & Smith, 1998).   

Nursing education literature is rich with case 
studies and evaluations of PBL implementation 
experiences, suggesting that this student-centered 
approach has increasingly established a strong place in 
nursing. The effective implementation of PBL is 
crucial to ensuring the successful integration of theory 
and practice for students. This depends on well-crafted 
problem scenarios, trained facilitators, supportive 
guidance, translation of classroom learning into the 
practice setting, and available resources (human, fiscal, 
informational, and infrastructural) to support all of 
these endeavors. When compared with traditional 
lecture-based approaches, PBL has been seen as a 
resource-intensive endeavor because it requires: a 
much lower teacher-to-student ratio, a strong capacity 
in crafting problem scenarios, adept facilitation skills, 
adequate infrastructural support for students’ self-
directed learning process (including library resources, 
internet connectivity, and in some cases even 
simulation / skills labs or standardized patients), and 
appropriate student assessment methods.  
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At North West University’s Mafikeng 
Campus (NWU-MC) in South Africa (a historically 
disadvantaged university), nurse educators have 
implemented PBL for third- and fourth-year nursing 
students since 2002. In a  qualitative study conducted 
in 2008 exploring the experiences of nursing students 
regarding PBL (Rakhudu 2008) and   Internal and 
External programme evaluation  of PBL in 2008 
(NWU 2008), NWU-MC students voiced their desire 
to have improved integration of PBL insights in the 
clinical practice setting. This has prompted an 
examination of the nursing education PBL literature 
around the topics of collaboration and better 
integration of theory and practice.  
  This literature review examines various 
examples of collaboration in PBL implementation, 
particularly between academic and practice entities. 
Framework. 

The updated integrative review (IR) approach 
according to Whitemore and Knalf (2005) was utilized 
to guide this search. Integrated review is described as a 
specific type of literature review that summarizes past 
theoretical and empirical literature to provide a more 
comprehensive understanding of a phenomenon 
(Whitemore and Knalf (2005).  The overall goals of IR 
framework include defining of concepts, reviewing of 
theories, reviewing of evidence, and analyzing 
methodological issues. For this publication, the aim 
was to search for evidence for best practice in 
collaboration in implementing problem based learning 
in nursing education. 

1. Method. 
This review focused broadly on exemplars of 
collaboration in PBL implementation in nursing. 
Articles included in the review adhered to the 
following inclusion criteria: 

1) Problem-based learning (PBL) as a 
teaching method or central focus 

2) The study demonstrated some level of 
collaboration between distinct entities 
3) Participants were students, clinicians, 
and/or educators – all nursing-related 
4) The study was published in the last 12 

years (since 1999) 
5) The study was available in English  

Initially, a broad search of published studies was 
conducted using PUBMED, CINAHL , and 
MEDLINE..  The following search words “problem-
based learning”, “collaboration”, “nursing education” 
and related terms were used in this search. The 
searches identified 114 citations. Other papers were 
located from the reference sections of these articles 
and by searching recent electronic or paper. These 
results were then scanned to eliminate articles that 
only described isolated PBL implementation 
experiences or that offered commentary or critique on 

methodology and research related to PBL. While 
initially the focus of the search was on the education of 
nursing students, it was decided that including other 
entities of collaboration might provide more insight on 
the topic. This process yielded a total of 19 articles 
spanning 1999 to 2010. These included 1 systematic 
review of PBL utilization in clinical teaching and 18 
other articles describing collaborations of varying 
configurations and aims. 
3. Results and Discussion 
1. PBL in the clinical setting. 
  The only systematic review found in this 
search (Williams & Beatti, 2008) investigated the use 
of PBL by clinicians as a method of clinical teaching 
in undergraduate health professional programs. 
Authors sought to answer the following questions: 1) 
What is the clinician’s understanding of the term 
PBL?; 2) Is PBL utilized or applied as a strategy for 
teaching in the clinical setting?;and 3) What facilitates 
or impedes the implementation of PBL in the clinical 
setting? (Williams & Beatti, 2008). Five qualitative 
studies spanning 7 years (1998-2005) were found to 
meet inclusion criteria, though only one of these 
studies focused exclusively on nursing education. This 
systematic review confirmed that PBL is indeed used 
as a teaching strategy in the clinical setting. Although 
the studies were heterogeneous in nature, a common 
theme was that application of PBL in the clinical 
setting was heavily influenced by clinician perceptions 
of PBL in relation to knowledge, preparation, and 
understanding of the teaching approach. Specifically, a 
lack of understanding of the basic PBL principles 
interfered with the teaching process, which led 
clinicians to revert to more traditional teacher-centered 
methods, thus undermining the more student-centered 
facilitation of critical thinking (Williams & Beatti, 
2008). A number of barriers to PBL implementation in 
the clinical setting were noted, namely: poor 
understanding of PBL on the part of clinicians, 
irregular communication between clinicians and 
lecturers, unclear role perception, high staff turnover, 
lack of coordination between clinical experiences and 
PBL content, lack of PBL training/preparation for 
clinical teachers, lack of support of students in the 
clinical setting, time management, and competing 
demands of patient and clinical environment (Williams 
& Beatti, 2008). Authors also noted a number of 
proposed solutions to address some of these barriers, 
including: regular and focused communication 
between the lecturer and clinician; appointment of a 
clinical teaching associate to create a 
student/faculty/expert nurse triad in the clinical setting; 
matching clinical experiences and PBL tutorials; 
providing PBL training to all teachers and clinicians; 
and gravitating toward a process of “supported 
participation” rather than self-directed learning in the 
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clinical setting to facilitate PBL (Williams & Beatti, 
2008). They further concluded that more research is 
needed to identify best practices in PBL 
implementation in the clinical setting. O’Neill, Willis, 
and Jones (2002) investigated the student experience in 
linking PBL and clinical experiences at the University 
of Manchester in the United Kingdom. At this 
particular university, a PBL approach was introduced 
in 1994 through an integrated course throughout 
students’ clinical clerkships. Third- and fourth-year 
students were asked to respond to an open-ended 
question on the end-of-module course evaluation. Data 
from these questionnaires and from six focus groups 
were analyzed by theme. Authors found that students 
used a process of elaboration to link their learning 
from PBL into the clinical setting. This was 
accomplished through two main ways: encountering an 
appropriate patient (outside the PBL group), bringing 
their experiences back to the PBL group for discussion 
(inside the PBL group). The process was facilitated by 
the following factors: proper match between the 
clinical clerkship and the PBL case content, the role of 
the tutor in the facilitation process, and the self-
directed initiatives of the student.  
2. PBL collaboration for the clinical education of 
nursing students.  

Seven of the 19 articles in this review 
described exemplars of PBL collaboration with the aim 
of clinical education of pre-registration nursing 
students. Examples involved nursing institutions and 
health service organizations in Europe (Finland, 
Brussels, Sweden), Australia (New South Wales), the 
United States (Washington DC), and Canada 
(Ontario). Nursing students were at the center of all of 
these exemplars, and two articles described inter-
professional collaborative learning with other health 
professions students (physiotherapy, medical and 
nursing students in Goelen et al., 2006; medicine, 
occupational therapy, physical therapy, social work, 
and nursing students in Solomon et al., 2003).  

Ääri et al. (2008) describe a collaborative 
partnership between Turku University of Applied 
Sciences and Turku Health Care Department in 
Finland. At this institution, PBL had been 
implemented in nursing education since 2004, and it 
was necessary to enhance the students’ clinical 
learning. Authors decided to pilot an initiative where 
tutorial PBL small group sessions would be carried out 
in the long-term care practice portion of the curriculum 
(this was the students’ first clinical experience). 
Clinical mentors of the nursing students were initially 
given a 20-hr mentor’s training which covered the 
basics of PBL and evidence-based nursing. One PBL 
cycle consisting of two 2-hr tutorial sessions (each 
group consisting of 8-9 students) was carried out 
during the four-week clinical practice and held near 

the practice wards.  
During these sessions, clinical mentors 

(registered nurses) and university faculty worked 
together as tutors to promote student learning. A self-
reported pre- and post-test questionnaire was 
administered to the students before and after the 
clinical practice experience. Results of the 
questionnaire showed that that there were significant 
differences in PBL learning skills as well as in 
interactions with old patients before and after the 
intervention. Other notable results were a high level of 
student satisfaction and increases in both “own attitude 
towards long-term care” and “interest in work in long-
term care.” Authors concluded that this intervention 
was a positive one for all parties involved and pointed 
to collaboration between teacher and clinical mentor as 
an important factor in creating the best possible 
clinical practice learning environment for nursing 
students. They also suggested a number of practical 
considerations for other seeking to implement PBL 
tutorials in clinical, namely that: 1) the scenario must 
be fruitful and current for both students’ learning goals 
and for clinical practice; 2) there must be adequate 
space for small group work and information-seeking 
activities (e.g. internet) near the ward; 3) the teacher 
must arrange the tutorial group work schedule in 
collaboration with the mentors; 4) the nurse 
administration of clinical practice must be involved 
and must see it as professional development for 
clinical nurses as well; 5) teacher and mentors of 
clinical practice must be capable of collaboration; and 
finally 6) the journal / notes of the tutorials that 
indicate the process and outcome of the small group 
work can be very informative to other nursing staff of 
the ward (Ääri et al., 2008). 
 Another collaborative teaching effort, 
described in Curtis (2007), took place in Australia and 
focused on mental health nursing. Mental health 
professionals in New South Wales, Australia were 
concerned that they were having difficulty recruiting 
newly-graduated nurses to their specialized area of 
nursing, citing the perceived lack of preparation by the 
tertiary sector, students’ prejudices and anxieties about 
mental illness, perceived lack of support during 
clinical placement, and the quality of the clinical 
placement itself. The need to address these issues 
brought about collaboration between academics at the 
University of Wollongong (UOW) and clinicians in the 
local Area Health Service. Collaborators decided to 
focus their efforts on the intensive clinical workshops 
designed to prepare 2nd- and 3rd-year bachelor of 
nursing students for entry into their 4-wk mental health 
clinical placements. Consultation with clinicians about 
student competency during mental health clinical 
placements revealed that students not only took too 
much time to adjust to the mental health clinical 
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environment, but also that they needed more skill 
development prior to clinical placement. It was 
decided to adopt a combination PBL / role-play 
approach to these pre-clinical workshops, organized 
across a 2-wk period.  

The 2-day workshops were co-facilitated by a 
mental health clinical nurse consultant working in an 
emergency department and an academic with a 
background in mental health, alcohol, and other drug 
nursing; both were experienced facilitators. In 
consultation with other mental health clinicians, the 
facilitators developed the problem scenarios and 
compiled supporting documentation that addressed a 
variety of mental health conditions as well as practice 
issues that come into play in the mental health setting 
(legal issues, ethical issues, dual diagnoses, etc.). The 
“consumers/clients/patients” in the role-plays were 
played by experienced clinicians and caregivers who 
were coached and debriefed by the facilitators. 
Students working in small groups were able to practice 
their interview skills in the first phase of the PBL 
process and were given feedback. In addition, they 
were given an introduction to their clinical placement 
sites and were able to ask any questions they had. 
When the clinicians left, the students were assigned to 
formulate and write up a mental status assessment 
based on the information obtained during the scenario.  

They were also asked to identify gaps in their 
knowledge and learning objectives and then seek 
information overnight in order to formulate a nursing 
care plan for the next day. They were then asked to 
write an initial nursing report and present their 
consumer/client/patient to another group of students 
during a mock staff shift handover. Evaluations were 
collected from students at three time points: 
immediately after the workshop, after their mental 
health clinical placements, and for a selected number 
of students who were known to have chosen a career in 
mental health nursing upon graduation. The workshops 
were consistently rated highly, and were said to be 
very useful in increasing student confidence and 
knowledge preparation prior to the clinical placement. 
Responses after the clinical placements confirmed the 
usefulness of the workshop in preparing students for 
“what to expect.” Clinicians who were surveyed found 
the workshop experience to be valuable because they 
allowed them to contribute to the students’ learning 
and showcase the mental health nursing field. The 
recent graduates who chose mental health nursing also 
corroborated the usefulness of the workshops in 
inspiring them to pursue mental health. The author 
concluded that this collaborative teaching approach 
was a successful intervention in bridging the gaps 
between institutes of learning and of professional 
practice, and pointed out that there was a 5-fold 
increase in new graduates choosing to begin their 

career in mental health in the two years since 
introducing the workshops. 

Three other studies (Holaday & Buckley, 
2008; Ehrenberg & Häggblom, 2007; Staun et al., 
2009) described strategies that made use of PBL 
principles in the clinical learning environment as a 
way to bridge theoretical knowledge to the practice 
setting. All involved collaborations between academics 
and clinical nurse preceptors / supervisors in order to 
support student learning in accordance with the PBL 
principles of self-directed learning, reflection, and 
critical thinking.  

In Holaday and Buckley (2008), nurse faculty 
at Trinity University in Washington DC, the Catholic 
University of America in Washington DC, and George 
Mason University in Fairfax, VA decided to work 
together to come up with an educational strategy that 
effectively addressed their challenges of faculty 
shortages, larger class sizes, competition for clinical 
sites, and limited educational resources. The model 
they developed has the following tenets: 1) students 
construct their own learning objectives for their 
clinical experiences based on individual learning needs 
and guidance from course objectives while clinical 
faculty help monitor their knowledge gained and 
modify the objectives as needed (through an ongoing 
clinical log); 2) the learning experience is completely 
embedded in the clinical setting where actual patient 
case situations encountered by students are used; and 
3) guided by clinical preceptors, students choose an 
actual patient case encountered during their clinical 
experience, follow categorical guidelines, and develop 
written case situations that are then used for PBL 
tutorials. Clinical experience and tutorials occur 
concurrently, and students are assessed on their 
participation and progress in both domains. Although 
outcome data of this model is still forthcoming, 
authors note that it has been a rewarding and ongoing 
collaboration of nurse educators committed to teaching 
excellence.  

Two examples from Sweden (Ehrenberg & 
Häggblom, 2007; Staun et al., 2009) highlight similar 
collaborative strategies in linking PBL with clinical 
education. In Staun et al. (2009), educators and 
clinicians employ the use of “patient-centered training 
in student-dedicated treatment rooms,” where the 
nursing student (alone or in pairs) take responsibility 
for patients placed in a student-dedicated room, 
performing all nursing care with the guidance and 
support of supervising clinical staff. The students 
followed the same patients for several days (rather 
than on their supervisors), and a logbook was kept to 
guide communication, assessment, and joint reflection 
between student, clinical supervisor, and lecturer. This 
approach was found to be highly satisfactory by most 
participants – both for staff and for students, with 
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students feeling that their time in clinical education 
had been used efficiently. The process of supported 
student reflection was cited as an important strategy to 
bridge the theory-practice gap (Staun et al., 2009). 
Ehrenberg and Häggblom (2007) described a similar 
guided reflection strategy to enhance clinical 
education. This intervention had the objective of 
improving nursing students’ integrated learning during 
clinical education, ability to actively search for 
knowledge, reflect critically, and improve the clinical 
learning environment. Central tenants in this 
intervention were: 1) PBL as an educational method; 
2) guided reflection; and 3) a supervision model 
supporting nurse preceptors. Nurse preceptors were 
supported by training in PBL, reflection, and 
techniques for literature search in nursing research. 
Each student was assigned to a nurse who was his/her 
personal preceptor during the whole 11-week clinical 
placement. This nurse preceptor supervised the student 
in the clinical environment and supported his/her self-
directed learning. An additional part of this 
intervention involved a head nurse preceptor who was 
responsible for a small group of students from 
different clinical units. In collaboration with the 
clinical lecturer, this head preceptor arranged weekly 
meetings with the group of students to discuss 
problems and issues from the clinical field. Every 
other week, students were to bring patient scenarios 
from their units, which formed the basis for integration 
of theoretical and practice knowledge. The clinical 
lecturer held a joint appointment at the university and 
at the hospital, supported the head preceptor, the 
personal preceptors, as well as the students through the 
entire process and oversaw assessment processes. 
Students and staff perceived the utilization of PBL 
principles in this supervisory model to be positive 
overall. Authors emphasized the need for strong 
collaboration between health care clinics and the 
university as well as adequate training and support of 
all parties involved, especially in the central tenants of 
PBL. They concluded that when integrated into the 
clinical setting, PBL can engage students in authentic 
situations and prepare them for their professional 
careers by training them to be life-long learners.  

The two remaining articles that describe 
exemplars of PBL collaboration with the aim of 
clinical education of pre-registration nursing students 
focus on inter-professional collaborative learning with 
other health professions students. Goelen et al. (2006) 
described inter-professional learning with 
undergraduate physiotherapy (3rd year), medical (2nd 
year), and nursing students (3rd year) in Brussels, 
Belgium, while Solomon et al. (2003) described inter-
professional learning with undergraduate medicine, 
occupational therapy, physical therapy, social work, 
and nursing students in Ontario, Canada. Both used 

real patients to enhance the PBL process.  
In Goelen et al. (2006), the educational 

module consisted of 5 2-hr seminars given at 2-wk 
intervals during 10 consecutive weeks, with a total of 
177 students divided into control groups of 8 single-
profession students and intervention groups of 8 
students evenly distributed from 3 professions – 
nursing, medical and physiotherapy. The triggers for 
PBL were a stable Parkinson’s patient interviewed by 
the students in the 2nd seminar, and a recent stroke 
patient interviewed in the 4th seminar. In the first 
seminar, was an introductory orientation seminar 
where students familiarized themselves with each 
other and prepared for the patient interview process in 
the next seminar. The 3rd ad 5th seminars were 
dedicated to student presentations of their work on the 
educational goals derived from seminars 2 and 4. Pre- 
and post-module evaluations were conducted using the 
Luecht et al. (1990) Interdisciplinary Education 
Perception Scale (IEPS) to assess student attitudes 
toward inter-professional cooperation in relation to this 
particular intervention (Goelen et al., 2006). In the 
intervention groups, authors found a significant 
improvement in overall attitudes of male students, as 
well as in attitudes pertaining to competency and 
autonomy of individuals in one’s own profession. No 
significant improvements were found in the control 
groups, and authors found no adverse effects of the use 
of real patients in the educational module – in fact the 
patients valued the opportunity to contribute to 
teaching and brought more complexity, empathy, and 
humanity to the educational experience for students. 
Authors concluded that the inter-professional PBL 
module using real patients had the potential to improve 
attitudes pertaining to inter-professional collaboration 
and could have important implications in their ultimate 
future practice in health care.  

Solomon et al. (2003) describes a similar 
incorporation of real patients in inter-professional PBL 
education. In this initiative, 10 senior-level students 
representing 5 professions (medicine, occupational 
therapy, physical therapy, nursing, and social work) 
were recruited to participate in an 8-week course on 
rehabilitation issues in HIV at McMaster University. 
Two tutorial groups of 5 each met weekly for 2 hours 
per session. Two experienced tutors interested in HIV 
(one a physician and the other an occupational 
therapist) from the Faculty of Health Sciences at 
McMaster University were recruited to participate as 
facilitators. In addition, two persons with HIV-AIDS 
(PHAs) who were experienced educators were asked to 
participate as resource tutors and were given training 
in PBL and basic facilitation skills. Their role was to 
provide insight from the perspectives of a PHA and 
prompt students to consider various aspects of the 
problem. Students were required to keep a weekly 
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journal and participated in semi-structured qualitative 
interviews within two weeks of the conclusion of the 
course. A broad theme that emerged from both the 
journals and the interviews was that students saw 
many benefits of the involvement of PHAs in the 
tutorial process – they provided a perspective on the 
lived experience and a context for learning, challenged 
assumptions and values, and acted as knowledge 
resources to guide students in their self-directed 
learning. Some students worried about offending the 
PHA tutors, but were able to work through these 
anxieties as the course progressed. Authors concluded 
that the involvement of PHAs in small-group PBL 
settings was perceived positively by students and 
created a more relevant learning text while addressing 
some of the issues of stigma in health professional 
students.  
3. PBL collaboration for the training and 
professional development of clinical nurses. Another 
seven of the 19 articles in this review described 
exemplars of PBL collaboration with the aim of 
strengthening the capacity of clinical nurses. Price & 
Price (2002) uses examples from midwifery and gives 
an informative review of helpful frameworks that can 
be used in maximizing the clinical practice 
environment as a learning opportunity for students and 
clinical nursing staff alike. Celia & Gordon (2001) 
describe a PBL effort at a hospital in Philadelphia, 
USA used to train novice nurses as they enter the acute 
healthcare setting. Five other studies (Badeau 2010, 
Blackford & Street, 1999; Kim et al., 2007; Matthews-
Smith et al., 2001; and Williams et al., 2002) describe 
examples of PBL being used for the training and 
professional development of clinical nurses in various 
settings around different topics (cardio-pulmonary, 
ethical decision-making, communication and cultural 
diversity, and geriatrics). All of these articles illustrate 
fruitful collaboration between academic institutions 
and practice institutions to further professional 
development of nurses.  
 Price & Price (2002) point out that PBL is 
traditionally implemented in the classroom setting, 
where issues of patient safety and competing demands 
on time are not a primary concern. The previous 
section of this review examined a number of examples 
where these issues were circumvented through strong 
collaboration between academics and clinicians 
committed to enhancing nursing student learning.  

They argued that in order for PBL to be 
implemented effectively in the clinical environment, 
the approach must be adapted to bridge the learning 
differences between the two contexts. For example, the 
clinical supervisor takes on a modified facilitator role 
and must be mindful of problems and learning issues 
that are thematic and apply to more than one client so 
that short patient stays does not disrupt learning.  

Authors emphasize the difference between the 
clinical supervisor role and that of the classroom PBL 
facilitator. Because of the demands of the practice 
environment, the clinical supervisor cannot afford to 
adopt an entirely nondirective role. S/he must 
continually assess the practitioner / learner’s comfort 
level and competence in the practice environment. 
When using patients as foci of learning, inquiries must 
be handled discretely so that patients do not perceive 
that the student learner is unprofessional or 
incompetent. As an example, casting the parent as an 
expert to his/her child’s disease process is much more 
helpful than asking naïve questions about what the 
parent might assume the student nurse should already 
know about the child’s care. Echoing other studies, 
Price & Price agree that the process of reflection (on 
the part of both the supervisor and the learner) is an 
invaluable tool in promoting learning in the clinical 
setting. They further conclude that having a structured 
experience, framework-guided training, an 
appropriately tailored clinical supervisor role, and 
consistent monitoring and evaluation of group process 
are keys to successful adaptation of PBL in the 
professional development of staff and student learners 
alike (Price & Price, 2002).  
 Celia & Gordon (2001) was the only study in 
this review that described a PBL experienced used to 
train and orient novice nurses to the acute setting. This 
initiative, which took place at the Hahneman 
University Hospital in Philadelphia, USA (an acute 
tertiary-care teaching facility), represented a 
collaboration between the hospital’s Staff Education 
and Training Department, the Staff Development 
Instructor, and Director of Nurse Recruitment and 
Retention, as well as the Medical College of 
Pennsylvania / Hahnemann University School of 
Nursing (which offered the program for graduate 
credit) (Celia & Gordon, 2001). Funding for the 
program was provided in the form of salaries for the 
new nurses as well as a flat rate of pay to cover 
training and participation for the nurses serving as 
trainers. The curriculum was designed to give novice 
nurses a comprehensive overview of acute and chronic 
health problems and patient management issues, while 
developing expertise in resources-seeking, clinical 
reasoning, self-directed learning skills. Thirteen PBL 
cases were developed, and novice nurse groups (14 in 
the first class and 12 in the second class divided into 2 
groups) met on 2 non-consecutive days over a 6-wk 
period. Instructors and clinical nurse specialists 
reviewed the PBL cases for accuracy, realism, and 
clinical relevance, and a PBL consultant helped with 
the actual construction of the cases. Each PBL case 
was completed over an 8hr period with a 3-4hr 
sessions devoted to researching learning issues. A 
summative assessment was used in which learners 
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were given a similar PBL scenario to complete in a 
week’s time, and evaluated orally in a 45-minute 
session on his/her ability to think critically. Orientation 
to the clinical unit, supervised clinical practice, as well 
as skills labs were incorporated as other aspects of this 
comprehensive orientation program. Post-course 
surveys showed that participants strongly agreed that 
the PBL format was useful as a learning tool for 
novice nurses transitioning into acute care. Novice 
nurses expressed the desire to have PBL as a regular 
part of their clinical education and would have 
preferred to have PBL in their undergraduate curricula. 
Nurses also noted that they could relate the PBL cases 
to patients they were seeing in the clinical units. 
Authors concluded that this PBL-based orientation 
program aimed at preparing novice nurses for tertiary 
care successfully supported novice nurses through the 
transition into acute care delivery. Preceptors and 
supervisors noted improved self-direction and critical 
thinking skills of program graduates (Celia & Gordon, 
2001).  
 A number of other articles described PBL as a 
useful tool in nursing staff professional development. 
In Kim et a., (2007), a collaborative effort between 
nursing faculties in a university and clinical nursing 
leaders in an affiliated hospital in Seoul, Korea 
resulted in a pilot PBL program for continuing 
education of nurses. Two PBL packages in cardio-
pulmonary nursing were developed and piloted in 
collaboration with nurse faculty after the need for PBL 
education was identified at a workshop involving the 
two stakeholders. The scenario development team 
consisted of 4 head nurses and 3 nurse faculty 
members who were experts in cardio-pulmonary 
nursing. The implementation consisted of 6 weekly 3-
hr sessions with 45 nurses not previously exposed to 
PBL, divided into 5 groups according to their clinical 
backgrounds. Upon evaluation, participants noted a 
number of perceived advantages of PBL, including: 
self-motivation, active attitude, enhanced self-
confidence and presentation skills, comprehensive 
approach, use of evidence-based practice, cooperative 
learning, and self-reflection. They also noted the 
following disadvantages: time-consuming, lack of 
direction, different learning outputs depending on 
abilities of group members. Based on these findings, 
the authors concluded that PBL is strongly 
recommended as a continuing education approach if 
tailored to the learning needs of clinical nurses. 
Additionally, the collaborative development of the 
program with school researchers and hospital nurses 
was seen as a positive educational strategy for 
evidence-based research and practice (Kim et al., 
2007).  
 Two other articles (Williams et al, 2002 and 
Badeau 2010) described similarly successful outcomes 

from using PBL as a strategy for professional 
development of nursing staff. Williams et al. (2002) 
described PBL at the New Mexico Veterans 
Administration (VA) Health Care System as a strategy 
to enhance the ethical decision-making of nursing 
staff. Eighteen primary care nursing staff (10 
registered nurses, 5 licensed practical nurses, 1 nursing 
assistant and 2 health technicians) volunteered to 
participate in this pilot study, facilitated by a nurse 
manager. The PBL case used was adapted with 
permission from a case used in one of the nursing 
courses at the University of Phoenix. The pre- and 
post- test evaluations found that participants shared 
knowledge and demonstrated improved scores in 
decision-making and critical thinking skills. The 
authors further concluded that PBL is an appropriate 
learning and teaching strategy for ambulatory care 
nurses, and noted an increased awareness of ethical 
issues in the clinical environment (Williams, et al., 
2002). In Badeau (2010), an initiative headed by the 
vice president of nursing and the director of innovation 
and knowledge at Joseph Brant Memorial Hospital (a 
Southern Ontario community hospital in Canada) and 
funded by the Nursing Secretariat (through the 
Ministry of Health and Long Term Care in Ontario) 
gave rise to a PBL professional development program 
for nurses. The program provided nurses the 
opportunity to spend time away from their regular 
responsibilities and further their education. The PBL 
program took place on site and occurred once every 
week during a regularly scheduled 11.25-hr day shift 
for a 6-wk period, with groups of no more than 8 
participants. McMaster University School of Nursing 
was also requested to assist in the planning and 
development of the PBL opportunity for nurses and to 
serve as PBL group facilitators. The program planning 
committee consisted of a clinicians and educators who 
assessed organizational learning needs, identified 
desired outcomes, developed program objectives, 
developed participation criteria, selected program 
participants, assigned PBL groups, assigned 
facilitators, selected program topics, and developed 
problem scenarios, learning packages, and evaluation 
forms.  Anecdotal evidence suggests positive outcomes 
related to the professional development of nurses, 
including: self-reported improvement in 
communication, conflict-management, research, and 
critical thinking skills. Authors further conclude that 
evidence-based nursing can be operationalized through 
PBL approaches to professional development of 
nursing practice (Badeau, 2010). 
 Two additional articles that used PBL in the 
professional development of nurses were guided by the 
assessment of specific nursing educational needs. In 
the case of Blackford & Street (1999), the PBL 
initiative arose out of an assessment of nursing issues 
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in caring for children and families of non-English 
speaking background (NESB). The issues of 
communication and cultural differences were 
increasingly impacting nursing care at the Royal 
Children’s Hospital in Melbourne, Australia. Twenty-
six nurses from clinical areas with high NESB client 
intake participated in the initial research into nursing 
educational needs. Six of these nurses (2 clinical 
educators, 1 unit manager, and 3 experienced nurses, 
all from different units) the participated in the follow-
up collaborative effort to develop clinical-derived PBL 
packages that were subsequently piloted and 
incorporated into graduate nursing curricula, and into 
day-long / 2 half-day in-service education workshops 
in clinical areas. The nurses involved in this effort 
expressed enthusiasm of the PBL approach in the 
hospital setting in promoting learned across clinical 
areas, and their collaboration set the stage for further 
education on nursing units (Blackford & Street, 1999). 
In Matthews-Smith et al., (2001), collaboration 
between the Scotland National Board of Nursing, 
Midwifery, and Health Visiting and the University of 
Glasgow gave rise to a training and educational needs 
assessment around geriatric issues. Focus groups and 
individual interviews with nurses caring for older 
adults (22 hospital nurses, 15 nursing home nurses, 14 
home care nurses), and group discussions with older 
adults formed the basis for the needs assessment. The 
assessment yielded rich information that formed the 
basis of a 9-scenario PBL module around various 
content, skills, and process areas deemed to enhance 
geriatric nursing care. The final educational module 
was embedded in the research findings from the needs 
analysis and consultation with the clinical areas. The 
authors offer this framework as an exemplary approach 
to: being attentive to diverse needs of nurse adult 
learners, promoting deeper approaches to learning, and 
enhancing critical thinking skills (Matthews-Smith et 
al., 2001).  
4. Collaboration to enhance the PBL process.  

The final three articles in this review focus on 
studies that highlight examples of collaboration to 
enhance the PBL process itself. Niemer et al. (2010) 
outlines a collaborative process for PBL scenario, 
while Carrega & Byrne (2010) describes the use of 
PBL to teach clinical education skills, and Conway et 
al. (2002) highlights challenges of PBL 
implementation across nursing cultures.  

It is often acknowledged that a fruitful PBL 
learning experience is highly dependent on the quality 
of the PBL scenario itself (Roberts & Ousey, 2004; 
Duch, n.d.; White, 2005). The effective PBL scenario 
must first engage students’ interest, motivate further 
self-directed learning, and relate to the real world 
(Duch n.d. in Niemer et al., 2010). It must require 
students to make decisions or judgments based on 

facts, information, logic, or rationalization; further, it 
must be open-ended (not limited to one correct 
answer), connected to previously-learned knowledge, 
and embody controversial issues that will elicit diverse 
opinions (Duch n.d. in Niemer et al., 2010). Based on 
these principles, Niemer and colleagues put together a 
10-member PBL scenario development team 
consisting of 2 pediatric, 2 obstetrics / newborn, 3 
medical-surgical, 2 psychiatric, and 1 skills / 
simulation nurse faculty at Northern Kentucky 
University in Kentucky, USA. Through a series of 3 6-
hour workshops, participants worked together to 
develop a set of PBL scenarios that were clinically 
relevant, amenable to theoretical analysis and problem-
solving by nursing students. The first workshop 
focused on orienting participants to PBL and 
solicitation of appropriate actual patient care 
experiences. The second workshop took these patient 
care experiences to a theoretical level appropriate for 
students. The third and final workshop focused on peer 
review and finalization of the PBL scenarios. At the 
end of this time-consuming, yet creative process, 10 
PBL scenarios and templates for implementation were 
developed. Authors noted positive evaluation from 
students in the eventual course that used these PBL 
scenarios.  

Carrega & Byrne (2010) provide an example 
of PBL as a teaching strategy to enhance the skills of 
experienced nurses in a nursing education Master’s 
program. At a Southeastern University in Georgia, 
USA, a PBL assignment was used to better prepare 
future nurse educators / clinical faculty. Masters level 
students were in the 2nd of a 4-semester program and 
were given an assignment involving PBL scenarios 
that described clinical learning situations of pre-
registration nursing students. By having the graduate 
students create a teaching plan for each PBL scenario, 
the assignment provided a way to assess their 
creativity and problem-solving abilities in helping 
facilitate the learning of a hypothetical future student. 
Despite the need for further research into the 
effectiveness and long-term knowledge acquisition, the 
authors concluded that PBL can be used as a strategy 
to better prepare future nurse educators for clinical 
teaching, and perhaps in their guidance of students’ 
self-directed learning and critical thinking skills in the 
clinical environment (Carrega & Byrne, 2010).  

The final article in this literature review 
focuses on broader issues of cross-cultural 
implementation of PBL (Conway et al., 2002). This 
article explains a collaborative effort between the 
University of New South Wales, nursing faculty at the 
University of Newcastle, and the Australian Federal 
Government (AusAID) to help enhance nursing 
education in the Maldives at the Maldivian Institute of 
Health Sciences. The Australian PBL curriculum was 



 Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com  

352 

 

delivered offshore with University of Newcastle 
faculty of nursing staff visiting the Maldives for 1- to 
6-wk teaching visits. Through the PBL implementation 
process, it was very apparent that there were 
significant differences between the Australian and 
Maldivian understandings and practices in nursing. In 
addition, there were remarkable differences between 
beliefs and attitudes about illness and health care 
practices in the capital (Male) and in the smaller 
islands of the Maldives. There were religious, political, 
language, and cultural concerns that impacted on the 
PBL content. Authors cited that the implementation 
success was only possible because of close 
collaboration with the community of health-care 
providers in the Maldives, continuous communication, 
mutual understanding, sharing information 
reciprocally, and being creative, innovative, and 
flexible. Authors concluded that PBL has the potential 
to be a powerful tool for changing cultures and caution 
nurse educators to ensure that such program delivery is 
culturally relevant rather than conflicting with the 
cultural values and realities of nursing practice in the 
host culture. Programs must be designed in alignment 
with cultural and contextual circumstances so that 
learner capacity may be strengthened effectively 
(Conway et al., 2002).  
Collaboration as a common theme and lessons 

The present review has summarized 19 peer-
reviewed articles that examine the uses of PBL as an 
approach to further nursing education. Collaboration 
emerged as a consistent theme – whether between 
academics and practitioners in the supervision and 
guidance of nursing students, between faculty 
members and real patients in facilitating PBL group 
tutorial sessions, between inter-professional students in 
PBL learning, or between nurses of different 
specialties in developing PBL scenarios. In many of 
the studies, PBL was cited as an effective approach to 
bridging the gap between theory, practice, and research 
and enhancing important skills necessary for nurses to 
take better care of their patients – students were able to 
better integrate their classroom learning in the clinical 
setting through reflection, experienced nurses were 
able to enhance their practice through professional 
development opportunities, and PBL modules were 
seen as a way to respond to research-derived learning 
needs of professional nurses. Conway et al. (2002) 
emphasized a final lesson of being mindful of cultural 
and contextual relevance when implementing PBL.  
4. Conclusion, recommendations and Implications 
for the South African context 
 These articles shed light on a number of 
implications for the resource-limited South African 
context (particularly at NWU-MC). It is clear from the 
literature that collaboration can take many forms, but a 
central aim unites all of efforts. The central aim or 

motivation for collaboration can range anywhere from 
the need to develop effective PBL scenarios (as in 
Niemer et al., 2010), to the need to transition novice 
nurses into practice in a tertiary care setting (as in 
Celia & Gordon, 2001), to the need to better prepare 
students for the mental health nursing clinical 
placement (as in Curtis, 2007), to the need to address 
learning needs of nurses caring for geriatric patients 
(Matthews-Smith et al., 2001), to the need to better 
integrate classroom learning and clinical learning for 
nursing students (as in Ääri et al., 2008; Holaday & 
Buckley, 2008; Ehrenberg & Häggblom, 2007; and 
Staun et al., 2009), to the need to enhance inter-
professional attitudes (as in Goelen et al., 2006). In 
order for NWU-MC to develop an effective model for 
collaboration centered on PBL, it must decide on its 
central collaborative aim. This will drive whether or 
not NWU-MC decides to focus its efforts on nursing 
students, practicing clinical nurses, or on enhancing 
existing PBL processes. This central aim will depend 
on available financial and infrastructural resources, 
institutional priorities and mandates, availability and 
willingness of prospective stakeholders, and current 
human resource capacity.  

As NWU-MC moves toward collaboration in 
PBL, it may be helpful to develop research efforts to 
identify important PBL stakeholders (especially those 
at the managerial level) as well as priority educational 
needs facing the nursing profession as a whole (similar 
to those undertaken in Matthews-Smith, 2001 and in 
Blackford & Street, 1999). As NWU-MC moves 
forward in collaboration, it must keep in mind the 
cross-cultural lessons from Conway et al. (2002) 
especially since the PBL approach is a new system of 
teaching and learning for this rural context. 
Furthermore, NWU-MC must keep in mind the 
differences between classroom learning and clinical 
learning (as outlined in Price & Price, 2002). 
Ultimately, to ensure success, special attention must be 
paid to the training of all collaborating parties in PBL, 
piloting new interventions before scale-up, and careful 
evaluation of interventions.  
 The nursing education literature is rich with 
numerous examples of PBL implementation. The use 
of this pedagogical strategy in the clinical setting 
among collaborative partners is still relatively new 
because of inherent challenges of bridging the theory-
practice-research gap and the demands that the clinical 
setting poses. This examination of the literature has 
provided a number of tangible exemplars for 
collaborative implementation of PBL involving 
nursing students, nursing educators, nurse managers, 
clinicians, and researchers. As NWU-MC in South 
Africa gravitates toward a more collaborative approach 
to the implementation of PBL, lessons learned from 
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these exemplars can provide much guidance and 
insight.  
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Abstract:Objective: Evaluating the effect of antenatal betamethasone on the biophysical profile and Doppler indices 
of umbilical and middle cerebral arteries. Materials and Methods: Twenty-five preterm labor singleton pregnancies 
(gestational age, 26-34 weeks) were studied prospectively. These patients received two consecutive doses of 
betamethasone 24 hours apart to accelerate pulmonary maturation. Fetal biophysical profile (BPP) and Doppler 
assessment were performed twice, on admission and 48 hours after administration of the first dose. The mother 
recorded fetal movement before, during and after the study periods. Comparison was made between biophysical 
profile score, fetal movement and Doppler indices of the umbilical and middle cerebral artery before and after 
betamethasone administration. Continuous data were compared by paired t test and dichotomous data were 
compared by McNemar test between pre and post treatment evaluations. The statistical significance was set at 0.05 
levels. Results: Twenty-five women–median age, 26 (19-42) years; median of gestational age, 32 (26-34) weeks–
which were referred to Imam Sajjad hospital, Yasuj from August 2010 to December 2011 were enrolled into the 
study. There was significant different in fetal movement before and after betamethasone administration (p=0.004). 
The frequency of BPP scores ≤8 increased from 13 to 21 subjects (p=0.039) at post treatment evaluation which was 
significant statistically. There was statistically significant difference in the reduction of umbilical artery PI (0.10) 
(95%CI: 0.01-0.19) and RI (0.07) (95%CI: 0.08-0.06)), but these changes were not important clinically. The mean 
changes of MCA PI and RI were 0.01 (95% CI:-0.16-0.19) and -0.01 (95% CI:-O.08-0.06), respectively. 
Conclusion: After betamethasone administration, fetal movement, BPP scores and umbilical artery indices were 
decreased, while MCA Doppler indices were not affected. 
 [Soghra kazardoost, Parichehr pooransari,Masoome mirzamoradi, Hashemi Mohammad Abad Nazir. The effect of 
betamethasone on fetal movement, biophysical profile and fetal circulation in preterm fetuses. Life Sci J 
2012;9(4):354-356] (ISSN:1097-8135). http://www.lifesciencesite.com. 54 
 
Keywords: Betamethasone, Biophysical profile, Doppler indices, fetal movement 
 
Introduction 

 Preterm birth is associated with significant 
prenatal morbidity and mortality rates. The overall 
preterm delivery (PTD) rate is 8.1% (1). The use of 
prophylactic maternal corticosteroids to enhance fetal 
lung maturity in women at risk of PTD has currently 
been carried out (2). Biophysical assay is a useful tool 
for the assessment of the fetal well being. Previous 
studies have shown that antenatal steroid 
administration may suppress fetal activity and change 
the biophysical score (3). Sometimes this transient 
changes may result to un warranted iatrogenic 
delivery. Doppler velocimetry of the brain circulation 
and umbilical for evaluation of the well being of the 
fetus in the uterus has been used (4, 5). We have also 
been want that used this technique in healthy preterm 
fetus, because that can differentiate between fetal 
distress and suppression of biophysical profile due to 
steroid effect. Therefore we studied onset and duration 
of betamethasone administration on biophysical profile 
and Doppler indices of healthy fetus. These 

information can decrease management errors due to 
misinterpretations of biophysical profile data.  
 
Materials and Methods 

Thirty one single fetus pregnancies at high 
risk for preterm delivery who were admitted to the 
obstetrics unit of Imam Sajjad hospital, Yasuj from 
August 2010 to December 2011 with 26-34 weeks 
gestation were enrolled into the study. Six of these 
patients were excluded from the analysis due to 
spontaneous delivery prior to completion of all the 
examinations or incomplete data. The median age was 
19-42 years. The main indication for hospital 
admission and steroid use was third trimester vaginal 
bleeding, previous preterm delivery, uterine anomaly 
and false labor due to urinary infection. Usually, any 
patient who was admitted to the hospital with a 
gestational age of less than 34 weeks received steroids. 
Informed written consent was obtained from all 
patients. Before baseline examination, an 
ultrasonography examination was performed for the 
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biometry and estimated fetal weight. All of the 
examinations were done after breakfast at 8-12 midday 
to control the fetal circadian rhythm. The gestational 
age was calculated based on the last menstrual period 
(LMP) which agreed with the second trimester 
ultrasonography examination. 

Karyotypic suspicion of medication of 
magnesium sulfate and narcotic analgesics that might 
interfere with the biophysical profile and Doppler 
studies were excluded from the study. All of the 
examination was carried out by one person. Both 
arteries were sampled at the lowest feasible incident 
angle. 

After completion of the base line examination 
(0) the patients who were eligible for the study 
received two doses of 12 mg betamethasone, 24 hours 
apart. BPP scores and Doppler flow velocimetry wave 
forma of umbilical and middle cerebral artery were 
performed at 0 and 48 hours after the first dose of 
betamethasone administration. Fetuses were included 
if their initial biophysical profile scores were equal to 
or higher than 8. 

0 or 2 points were assigned for each 
component of the biophysical profile, the non stress 
test, fetal movement, fetal tone, breathing movements 
and amniotic fluid volume. Fetal heart rate tracing was 
recorded daily for 30 min before the biophysical 
profile was obtained and evaluated and interpreted as 
reassuring or non-reassuring as proposed by ACOG. 

Doppler studies were performed immediately 
after the biophysical profile scores. Peak systolic 
velocity, pulsatility index (PI), resistance index (RI), 
S/D ratios of both the middle cerebral and umbilical 
arteries were obtained. 

The data were analyzed using SPSS version 11.5, 
continuous data were compared by paired t test and 
dichotomous data were compared by MCNemar test 
between pre and post treatment evaluation. The 
statistical significance was set at 0.05 level. 
 
Results 
  Twenty five women with the median (range) 
age of 26 (19-42) years were enrolled into the study. 
The median (range) of gestational weeks at delivery 
was 32 (26-34) weeks. 

The mean reduction of umbilical artery PI 
was 0.10 (95% CI: 0.01-0.19) and of the umbilical 
artery RI was 0.07 (95% CI: 0.01-0.12). The mean 
changes of MCA PI and RI were 0.01 (95% CI: -0.16-
0.19) and 0.01 (95% CI: -0.08-0.06), respectively 
(Table 1). 

In nine (36%) subjects, fetal movement 
decreased 48 hours after steroid treatment (P = 0.004).  

The frequency of a higher or equal to 6 BPP 
score increased from 2 to 3 subjects (P=1.0) and the 
frequency of a higher or equal to 8 BPP score 
increased from 13 to 21 subjects (P = 0.039) at post 
treatment evaluation. 
 
 Pre treatment Post treatment    PV* 

 N = 25  
 UA PI  1.09 ( + 0.32) 0.99 ( + 0.34) 0.025 
UA RI  0.62 ( + 0.11) 0.55 ( + 0.16) 0.019 
MCA PI 1.99 ( + 0.61) 1.98 ( + 0.72) 0.875 
MCA RI 0.84 ( + 0.13) 0.85 ( + 0.19) 0.823 

* paired t test    

MCA: Median Cerebral Artery; UA: Umbilical Artery; 
PI: Pulsatility Index; RI: Resistance Index   
 
Discussion 

In this study, it was observed that 
administrating betamethasone for the mother may lead 
to a significant but temporary decrease of biophysical 
profile scores in healthy preterm fetuses. In a study 
performed by Rotmensch et al., a profound 
suppression was observed on the biophysical profile 
scores at 48 hr of steroid use (5) which was consistent 
with our findings. The mechanism causing the 
suppression of biophysical activities by steroids are not 
clear. The ability of synthetic glucocorticosteroids in 
suppressing neural activity has been documented (6); 
furthermore, glucocorticoid receptors are widely 
expressed in cerebral cortical tissues, mid brain and 
subcortical nuclei which may partly explain the 
suppression. Jackson et al. also obtained the same 
results. They showed that the administration of 
betamethasone decreases fetal movement and 

breathing and as a result the biophysical profile scores 
may be decreased. In their study, amniotic fluid was 
also decreased, but this result was not obtained in our 
study (7). 

Biophysical monitoring using the biophysical 
profile scores has been shown to decrease both 
mortality and morbidity in the at risk fetus. This is the 
most commonly used tool in at risk fetuses and also in 
the high-risk pregnancy monitoring (8). By 
suppression of the multiple fetal biophysical 
parameters, antenatal steroids may result in a 
significant clinical confusion (9). 

Another modality for evaluation of the fetal 
status is Doppler velocimetry of the umbilical and fetal 
cerebral circulation (10). In a previous study carried 
out by Cohlen et al., corticosteroids had no effect on 
Doppler indices obtained from fetal, placental or 
uterine arteries (11). This finding has been 
subsequently confirmed by others (12, 13). In our 
study, the middle cerebral and the umbilical artery 
Doppler indices decreased, although not clinically 
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significant. These findings suggest the reliability of 
this modality for the assessment of fetuses previously 
exposed to antenatal steroids. Doppler studies have the 
potential to differentiate the steroid-induced changes in 
the fetal biophysical profile from those due to fetal 
compromise (14). The fact that antenatal steroid usage 
is rising, subsequently leading to an increase in the rate 
of abnormal biophysical profile highlights this matter 
as a notable clinical consideration (15). Until new 
monitoring tools or algorithms are added, the decision 
regarding the delivery of preterm fetuses exposed to 
antenatal steroids should be cautiously made. 
 
Conclusion 

We demonstrated that betamethasone 
administration can cause a remarkable, but 
impermanent reduction in fetal body movement. This 
result is particularly outstanding for the biophysical 
profile score obtained after 72 hr of steroid 
administration. Misinterpretation of the post steroid 
biophysical depression as an evidence of fetal 
compromise could lead to the unwarranted delivery of 
a preterm fetus but MCA and umbilical artery Doppler 
indices can detect the difference between the two 
compromised and non compromised fetus groups. 
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Abstract: Today, wireless communication systems will be built for cooperation rather than for more coexistence. 
Cooperative communication is a hot topic of current research and many researchers believe it to be the next big step 
after multiple-input multiple output systems. The important idea is that multiple nodes cooperate in order to increase 
the link quality, reliability and data rate of the system. In the future, the density of active nodes competing for a 
common wireless channel in cellular as well as access or ad hoc networks will increase significantly. Therefore, 
node cooperation is an efficient means of achieving these gains. 
[Monire Norouzi, Alireza Souri, Mohammad esmaeel Akbari. A new review on Cooperative diversity in wireless 
networks. Life Sci J 2012;9(4):357-361] (ISSN:1097-8135). http://www.lifesciencesite.com. 55 
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1. Introduction 

Cooperative diversity is a wireless 
transmission technique so as to overcome fading. It is 
a diversity technique which is obtained using signal 
relaying nodes. The relay nodes transmit its received 
signal from the source node to the destination node, 
which receives two non independent signals from the 
relay and the source node. Cooperative diversity is a 
virtual multiple antenna technique which exploits 
multiple antenna signal processing. It has recently 
been proposed as a promising technology to achieve 
spatial diversity in wireless networks. Single antenna 
nodes in wireless networks share their antennas and 
transmit cooperatively as virtual MIMO systems. 
Thus spatial diversity can be achieved and multipath 
fading can be effectively mitigated. 

Cooperative diversity networks technology 
is a promising solution for the high data rate coverage 
required in future cellular and ad-hoc wireless 
communication systems. There are two main 
advantages of this relaying technology. The low 
transmit power requirements and the spatial diversity 
that can mitigate fading. Cooperative diversity 
networks combine the usual power saving with the 
spatial diversity provided by the antennas of separate 
nodes. The basic idea is that between the transmitter 
and receiver nodes, there can be another node, which 
can be used to provide diversity by forming a virtual 
multi antenna system. In regular cooperative-
diversity networks, in addition to the direct link all 
relays participate in sending the source signal to the 
destination. 

By enhancing diversity, cooperation in 
wireless networks allows increasing the transmission 
reliability and extending the radio coverage without 
the need of implementing multiple antennas at the 
terminals. In wireless networks, antenna diversity 

technique has been commonly used to combat the 
deleterious effect of the fading. These techniques 
require the terminals to be of reasonable size so as to 
support multiple antennas, a requirement that proves 
to be unfeasible for future wireless terminals which 
are expected to be small and light. Recently 
cooperative diversity in wireless networks have 
gained much interest in the wireless research 
community due to its ability to mitigate fading 
through achieving spatial diversity, while resolving 
the difficulties of installing multiple antennas on 
small communication terminals. Basic idea is in 
addition to the direct signal from source to the 
destination, multiple cooperative nodes (relays) 
collaborate together to relay the signal from the 
source node to the destination node. As a result the 
destination can receive multiple independent copies 
of the same signal and can achieve diversity through 
the establishment of a virtual antenna array. Other 
benefits are expansion of the radio coverage without 
using high power levels at the source, increase of 
connectivity and higher capacity. 
 
2. Important issues in the area 
2. 1 System modeling taking interference into 

consideration: In network scenario, cooperative 
relay system can suffer from co channel and 
adjacent channel interference. Hence, the effect of 
this interference needs to be addressed. 

2. 2 Power optimization based on link condition: 
Wireless nodes generally have limited battery 
power. If relay based systems have some feedback 
mechanism, then power can be allocated based on 
link condition. Such dynamic allocation of power 
may save battery power or boost the data transfer 
rate and hence an important area to be 
investigated.  
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2. 3 Full duplex operation of relays: Relay 
operation in half- duplex mode creates system 
bandwidth expansion. Full-duplex relay operating 
in single frequency can solve this problem. Hence, 
further investigation is necessary for full duplex 
relay operation. 

2. 4 Spectral efficiencies: Orthogonal 
transmission from relays to receiver in different 
time slots effect the spectrum efficiency. Relays 
can interact with the receiver using orthogonal 
codes to avoid bandwidth expansion. Therefore, 
issues of orthogonal code design for distributed 
relay nodes may be addressed in future.     

2. 5 Complexity performance trade off: Relays 
can process the signal in non-regenerative 
(Amplify and forward-AF) or regenerative mode 
(Decode and forward-DF) depending on their 
functionality. Non-regenerative mode of operation 
puts less processing burden as compared to 
regenerative mode; hence often preferred when 
complexity and latency are important issues. 
Scope exists in future for non-regenerative mode 
of relay operation. Noise amplification is a major 
issue in non regenerative mode of operation. 

2. 6 Multi-hop communication: The research 
community has increased its attention towards 
wireless multi-hop communication due to its 
envisioned application of Ad-Hoc networks, 
sensor network, and range extension of cellular 
networks. 

2. 7 Modeling of relay links in various 
environments: Radio propagation suffers with 
path loss, shadowing and multi-path fading which 
depends on regional geography. Statistical 
behaviors’ of various propagation environments 
are available in literatures. Relay links can be 
modeled in such propagation environment. 

2. 8 Diversity combining techniques for relay 
systems: Most of the system models were 
considered selection combining and maximum 
ratio combining at the receiver. In future, other 
type of diversity combining techniques such as 
equal gain combining, switch combining etc, can 
be incorporated in relay based system. 

2. 9 Node cooperation with cross-layer design: 
Node cooperation is a powerful technique to 
improve the performance of wireless sensor 
network. Sensor nodes are powered by small 
battery that may not be recharged easily. So 
reducing energy consumption is an important 
issue for such type of network. Protocol layering 
in network design provides modularity for 
network protocols that facilitates standardization 
and implementation. Investigation of cross-layer 
optimization is another issue. 

2. 10 Bidirectional user cooperation: In user 
cooperation, users terminal not only have to 
transmit its own data, but also other users data by 
sharing some of the resources. Extension of work 
for bidirectional user cooperation may be 
addressed. 

2. 11 Base station cooperation: in traditional 
cellular system, user terminals communicate with 
a parent base station. User near the outskirts of 
cell can see other neighboring base stations and 
become an active source for generating interfering 
signals. To overcome this problem, neighboring 
base stations can also cooperate with parent base 
station and form joint decoding of received 
signals. Relay cooperation can be extended for 
base station cooperation. 

 
3. Focus of research 

Cooperative diversity combining techniques, 
fading channel modeling, performance of amplify 
and forward protocol, performance analysis of MRC 
and generalized selection combining techniques with 
an input threshold. 
 
4. Research for selection of research issue  

The next generation wireless systems are 
supposed to handle high data rate as well as large 
coverage area. It should consume less power and 
utilize bandwidth efficiently. At the same time, the 
mobile terminals must be simple, cheap and smaller 
in size. In wireless environment, the quality of 
received signal level degraded due to path loss and 
shadowing from various obstacles in propagation 
path. In addition to this, signal quality suffers from 
fading due to constructive and destructive 
interference of multipath components which makes it 
difficult for the receiver to extract the message 
correctly. Effect of fading can be suppressed by 
diversity technique in which replicas of signal is 
provided to the receiver. Receiver can make a 
decision on behalf of these replicas; hence, reliability 
of reception can be improved. Diversity can be 
achieved with the help of multi-antenna systems 
where multiple antennas are installed at 
transmitter/receiver. However, implementing 
multiple antennas at wireless terminal is not practical 
due to size; cost and weight constraints .Cooperation 
among nodes creates spatial diversity in wireless 
network, even if individual nodes do not use antenna 
arrays for transmission and reception. Here, diversity 
gain can be translated into robustness against fading 
for same transmit power or substantially reduced 
transmitted power for same level of performance. 
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5. Literature review 
Cooperative diversity networks technology 

is a promising solution for high data rate coverage 
required in future wireless communication systems. 
There are two main advantages of this technology; 
the low transmit RF power requirements, and the 
spatial diversity gain [1]. In this paper, 
comprehensive analyses of the incremental-best relay 
cooperative diversity, in which limited feedback from 
the destination terminal, e.g., a single bit indicating 
the success or failure of the direct transmission. If the 
destination provides a negative acknowledgment via 
feedback; in this case only, the best relay among _ 
available relays retransmits the source signal in an 
attempt to exploit spatial diversity by combining the 
signals received at the destination from the source 
and the best relay. The best relay is selected as the 
relay node that can achieve the highest signal to noise 
ratio at the destination node. Here the receiver has to 
wait for the retransmission of signals from the best 
relay. It will take additional time. So for delay 
sensitive applications, this would not be a good 
solution. While the relay is responding for the signal 
from the receiver, it can’t respond for any signals 
coming from some other nodes. In this paper, the 
channel is Rayleigh faded and combining scheme 
used was MRC. So the receiver should add up all 
branches coherently. It consumes lot of power 
because each branch requires sufficient power for 
processing the signal passing through it. Moreover 
for no coherent modulation schemes, it won’t give 
better performance. End to end performance of two-
hop transmission systems with relays over Rayleigh 
fading channel is mentioned in [2].Here only one 
relay is considered. If the relay misbehaves, 
performance of the system becomes very poor. 
Authors won’t mention about the combining 
techniques. Modulation scheme used is BDPSK. It is 
possible to use MRC in this system for better 
performance. In [3], low complexity cooperative 
diversity protocols that combat fading induced by 
multipath propagation in wireless networks are 
mentioned. This paper deals with single relay system 
and combining technique used at the receiver end is 
not given. It is possible to use MRC in this for better 
performance. In [4], selection combining in 
cooperative relaying networks over 

Rayleigh fading channel is given. This 
combining technique is useful when the transmitter 
uses no coherent modulation schemes. For coherent 
modulation schemes it won’t give better performance. 
Because co phasing is not done in selection combining 
scheme, so any phase variations occurred during 
channel transmission are not cancelled at the receiver 
end and it may lead to degradation in the performance. 
Also selection combining scheme considers only one 

branch signal for processing. In [5], generalized 
selection combining for amplifies and forward 
cooperative diversity networks are given. Here the 
performance of the combiner under Rayleigh fading 
channel with amplifies and forward protocol using 
BPSK modulation scheme is mentioned. This system 
is applicable for no coherent communication systems 
only. It is possible to use MRC in this system for 
better performance. 

In [6], comparison of diversity combining 
techniques for Rayleigh fading channels is 
mentioned. Here basic combining techniques like 
Selection combining (SC), equal gain combining 
(EGC) and maximum ratio combining techniques 
(MRC) are given. Each has its own advantages and 
disadvantages. For no coherent communication 
systems SC is preferred where as for coherent 
modulation schemes, MRC is used. Moreover MRC 
requires channel state information such as channel 
attenuation and phase variations. Both EGC and 
MRC require co phasing, but performance of EGC is 
poor compared to MRC. In [7], analysis of 
generalized selection diversity systems in wireless 
channels under rician fading channels is given. It is 
applicable only for microcellular and picocellular 
environments. In [8], performance analysis of linear 
diversity combining schemes on Rayleigh fading 
channels with binary signalling and guassian 
weighting errors are given. Here the error probability 
performance of MRC,EGC SC and GSC diversity 
schemes for i.i.d Rayleigh fading channels with 
guassian channel estimation errors are explained. In 
this case the power consumption at the receiver side 
will be more. In [9], Sensitivity to timing errors in 
EGC and MRC techniques over Rayleigh and 
Nakagami-m fading channels are given. Here the use 
of these two techniques causes high power 
consumption at the receiver end. In [10], MRC and 
GSC diversity combining with an output threshold is 
mentioned. This system checks the combined output 
SNR and if it is less than a predetermined threshold, 
it tries to increase the SNR by combining branch 
signals. This system has a limitation that each time 
after processing all branch signals, combiner should 
verify the output SNR. 

In [11], performance analysis of adaptive 
decodes and forward cooperative diversity networks 
with best relay selection are given. Here, from the 
receiver end, a feedback signal is given to the relay 
side, if the information has not been properly 
received. The relay which has highest SNR will 
retransmit the information to the receiver. Since this 
system uses decode and forward (DF) technique, it 
consumes time for decoding the signal received from 
the source. So for delay sensitive applications this 
system will not give better performance. The authors 
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in [12]-[18], authors mentioned the performance of 
cooperative diversity with amplify forward and 
decode and forward protocols in Rayleigh and 
Nakagami fading channels using various combining 
schemes. In [19], [20] performance of decode and 
forward and hybrid decode amplify and forward 
protocols are given. 

In [21], [22] the performance of generalized 
selection combining (GSC) scheme with input 
threshold have been mentioned. Here the receiver 
tries to use acceptable diversity paths by comparing 
the SNR of each path against a certain threshold. In 
my work a new method is suggested at the receiver 
end. Signals from various relays, which are above 
certain threshold SNR are combined using MRC 
technique. Performance the analysis of input 
thresholded MRC (IT MRC) under Rayleigh fading 
channel in cooperative communication networks. 
That is the relay signals greater than the threshold are 
combined effectively using MRC with an input 
threshold, So that the power at the receiver side may 
be saved effectively. 
 
6. Conclusion 

Need for high performance wireless 
communication systems are one of major goals of 
today’s research. MIMO techniques are a solution for 
high performance. From the implementation point of 
view, there are still difficulties in accommodating 
multiple antennas in many types of wireless terminals 
and therefore the benefits promised by MIMO are yet 
to be fully exploited. 

Cost of antennas and complexity makes 
MIMO difficult to get accepted. Instead of using 
separate antennas we can use nodes in the network as 
antennas which in turn use the cooperation of sender 
and nodes to avail multi antenna structure and so is 
known as cooperative communication. 

We can achieve same performance output 
from optimized cooperative schemes as that of 
MIMO systems. Hardware complexity and cost are 
less in cooperative communication. This concept has 
applications in various wireless standards. 

6.1. Need for high performance wireless 
communication systems with fewer electronics and 
lower power consumption. 

6.2. Disadvantages of common MIMO 
systems and achieve the same performance output 
from optimized cooperative schemes. 

6.3. Applicability to various wireless 
standards. 
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Abstract: This study on Passive design considerations for the solar orientation focuses residential buildings for its 
application in retrofitting the developments is proposed for energy conservation by the government and private 
sectors. This study integrates the experimental findings on test rooms at main orientations as a PhD dissertation for 
implementation in the residential sector in addition to many other identified features. Different practical 
environmental data is calculated for climatic consideration in architectural and urban design. The standard house 
planning and its configuration is presented in relation to orientation for the thermal control. The results of 
experimental study and simulations showed the SW an optimum orientation for heating and cooling requirements. 
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1. Introduction 

Solar access is the key factor affecting any 
building and it varies seasonally at a given 
geographical location hence there is a need to heat or 
cool the building within the available variations of 
sun at different orientations (Brophy at el., 2000). 
Thermal comfort, solar exposure and daylight in any 
built locality is affected by the buildings’ orientation, 
form with the glazing ratio of each facade, adjacent 
topography and surrounding structures. It has been 
concluded in the literature review that, N-S 
orientations were performing better than the E-W. 
The planning of access roads on a site influences 
solar access considerably because it controls the plot 
orientation. 

For urban design of housing, it is justified to 
divide innumerate climates into a limited number of 
zones , though it is difficult to classify (Sodha et al., 
1986). Temperature is an important aspect of climate 
and has been used to grade climatic zones in the 
world on a scale of climatic archetypes as given in 
the following Table1. 
 
Table 1 Climates are characterized by the 
temperatures. 

Climate type Temperature range 
Hot over 30 ° C 
Tropical with averages above 20° C  
Subtropical 4 to 11 months above 20° C 
Temperate 4 to 12 months at 10° to 20° C 
Cold 1 to 4 months at 10° to 20° C 
Polar 12 months below 10° C 

Source: www.maps of world.com, accessed on 1st 
November, 2009. 

The rate of heating and cooling of the 
surface of earth is the main factor determining the 
temperature of the air above it and the solar 
radiations have an indirect effect on the air 
temperature (Das, 2006), (Tzonis et al., 2001). 
Temperature difference on the earth’s surface causes 
significant variations locally. Climatic conditions get 
changed by the variation of temperatures of land and 
sea on earth’s surface. The diurnal and seasonal 
temperature variations are affected by the sky 
conditions (Olgay, 1963). The building envelope gets 
hotter when they are exposed to solar radiations, and 
the temperature inside the buildings vary than the 
outside air temperature due to the thermal properties 
of the envelope materials (Fry and Drew, 1964). 
Temperature is also affected by the altitude and 
orientation of a location. Pakistan has a variety of 
climates and climatic zones like very cold, humid, 
arid range in addition to hot and very hot. The 
southern parts of the country receive heavy rains. The 
northern part is outside the monsoon belt. The 
extreme northern areas are dry and experience very 
cold winters with heavy snow fall but mild summers. 
However, July and August 2010 showed a significant 
climate change in the northern and western parts of 
the country. The city of Lahore has the changing 
seasons which set a difficult task for the building 
designers. 

For a building designer and architect, all the 
parameters of weather are important including wind 
speed and its direction, sunshine hours, solar 
radiations and the relative humidity of the air in order 
to apply thermal considerations. Therefore, for 
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thermal comfort estimation of cooling or heating 
loads in buildings are important. 

Pakistan has a wide diversity of habitat due 
to the large variation in climate and landform.  The 
climates vary from hot, dry desert, temperate in 
northwest, and arctic in the north (Figure 1). Pakistan 
has the cold mountainous area, the high desert of 
Baluchistan and the hot desert of the Indus and the 
warm humid breezes of the coastal areas. Five 
different climatic regions have been recognized in 
Pakistan due to diverse climatic conditions and 
through the seasonal extremes of the climate, as 
shown in Figure 3.4b, classified by ENERCON, 
(1990). 

 
 
Figure: 1Climatic zones of Pakistan.  
 

Source: ENERCON, Manual (1992), 
Islamabad. 

Each zone also has its own architectural and 
cultural variations. Lahore is located in the Zone 4, 
which is characterized by the high summer of May 
and June when midday temperatures rise well past 
the forties. During the cold weather of December and 
January, the night time temperatures fall close to 
freezing. 

 
Figure 2 Maximum and minimum temperatures 
recorded in Lahore.  

Source: Enercon, Building Energy Codes for 
Pakistan. 

The Earth’s orientation affects the amount of 
solar radiation received at different latitudes on earth. 
Figure 3.2 demonstrates the positions of the Earth in 
its orbit and it varies from declination angle of 
+23.5o on 22nd June (summer solstice position) to -
23.5 o on 22nd December (winter solstice). The zero 
declination angle on both, 21 March and September 
22 (Equinox positions), is important to understand 
the building design problems. 

 
Figure 3 Relative positions of the Earth and Sun 
throughout the year.  

 
Source: Solar Passive Building, book 

published in Oxford Pragamon Press, 1986. 
 

Figure 4. Global solar radiation Map of the World. 
Source of images: Gordon Weyn and Energy Sector  
 

Assessment for USAID/Pakistan June, 2007 
and Jan Kreider, Advanced Solar Design, College of 
Engineering and Applied Science, Department of 
Civil, Environmental and Architectural Engineering, 
University of Colorado at Boulder, USA. 
The climate of earth is determined by the energy 
input from the sun. The solar geometry and the 
energy flows from the sun are important at a location 
on earth with regard to passive design technique. 

It may be depicted from this map (red spot) 
that the annual average solar irradiance of about1900 
to 2200 kWh/m2, is falling on the latitude of Lahore 
as shown in Figure 4.  
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The latitude of Lahore varies from 310 15’ to 310 
45’and Longitude from 7401 to 740 39. Lahore is 
situated at an elevation of 213 meters (712 feet) 
above the mean sea level. 

Though the principal climatic elements of 
any location are solar radiation, temperature, 
humidity, wind, precipitation and special 
characteristics such as lighting, earthquakes, dust 
storm and so on when human comfort and building 
design  are considered (Konya, 1980) but it may also 

be stated that the rate of recurrence of certain amount 
of climatic data for example monthly mean minimum 
and maximum temperatures, their diurnal range, 
monthly mean, maximum & minimum relative 
humidity and wind direction and velocity for any 
location must also be collected and analyzed. The 
average minimum and maximum temperatures in 
different months of the year in Lahore are shown in 
the Table 2. 
 

 
Table 2 Average Minimum and Maximum temperatures in different months  
of the year in Lahore. 
Months Average max. 

Temp.  
Average min. 
Temp. 

Months Average max. 
Temp. 

Average min. 
Temp. 

January 19.8oC  5.9oC July 36.1oC 26.9oC 
February 22.0oC 8.9 oC August 35.0 oC 26.4oC 
March 27.1oC 14 oC September 35.0 oC 24.4oC 
April 33.9oC 19.6oC October 32.9 oC 18.2oC 
May 38.0 oC 23oC  November 27.4 oC 11.6oC 
June 40.4 oC 27.4 oC December 21.6 oC 6.8oC 
 
2.  SUNSHINE HOURS IN LAHORE 
It is an established fact that the duration of daylight 
varies over different Latitudes and various seasons on 
earth. The sunshine hour is the time between sunrise 
and sunset at any latitude on any day. Sunshine hours 
recorded for the year January 2008 to August 2009 
by the Meteorological Department, Lahore are shown 
in the Table 3.0 The total sunshine hours in 2008 
were 2720.80, indicating the comparative severity of 

the sun shine in the different months of a year in 
Lahore. The greater hours of sunshine in 2009 in 
summer season indicate that a higher cooling load 
requirement in the buildings as compared to heating 
requirements in the winter season in Lahore. The 
greater number of sunshine hours can be related to 
the low cloud cover in the respective months and 
availability of less cloudy hours which is associated 
with low humidity in the air. 

 
Table 3.0 Total sunshine hours in the year 2008 and 2007 ( metreological department) 
Date Jan. Feb Mar Apr May June July Aug Sep Oct Nov Dec 
2008 199.9 204.3 264.2 261.9 269.9 204.5 202.5 211.3 255.6 248.9 221.4 176.4 
2009 185.2 220.3 238.5 276.2 310.5 308.7 252.9 228 - - - - 
Source: Meteorological Department, Lahore.  
 

It is clear from the above table 3 that the 
sunshine hours are the maximum in the month of 
May. The buildings can be oriented according to the 
sun path sun in the respective month for the desired 
amount of sunshine. 
 
3. IDENTIFIED FEATURES OF HOUSE PLAN 
CONFIGURATION 

 For the sustainability, the form of 
residential plans in Lahore are studied, the essential 
elements of planning are identified after wide survey 
of the new and older developments in and around 
Lahore. The houses are found whether at large or 
small scale, contain essentially some architectural 
spaces to be designed or planned in different 
configuration. They are listed in the following Table 
4. 

 
Table 4 Essential architectural design components 
of a house. 
Essential 
Features/zones 

Optional 
features/components 

Car –Porch Terrace 
T.V Lounge/Living- 
room 

Verandah/s 

Drawing- room Powder- room 
Dining- room Study- room 
Bed- room/s Store- room 
Bath room (attached) Dressing- room 
Kitchen, (dry and wet) Pantry 
Stair- case Laundry 
Servant- quarter Guest- bed 
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Unlike other buildings, the residential 
buildings are occupied in one way or the other for 
whole of the 24 hours and therefore they must be 
considered for thermal comfort for the whole day and 
night. There can be a number of orientations in any 
locality and the components/zones in a house can 
face any orientation.  Windows being the main 
recipient of solar load are more important in 
orientation. In general practice, windows are 
provided for the view and aesthetic consideration of 
the facades by the professionals and the users. Day 
lighting, ventilation and solar loads are not given 
priority in design. 

The orientation can be related to the 
sustained house plan configuration in Lahore, as 
follows: 
1- Almost all the residences are comprised of a 
number of zones and each zone in a house planning 
can have different temperature profile due to different 
exposure to sun resulting in a different heating or 
cooling load and therefore each zone can have an 
independent heating and cooling system.  
2- The different temperature profiles result in 
different solar- loading conditions imposed by 
outside environmental conditions through the 
building envelope. The loads are mainly due to the 
sun and its orientation facing each zone. Other loads 
are internal loads from the artificial lighting, 
occupants, air leakage and ventilation. All these loads 
are lower in comparison to the other building types. 
3- Residential buildings usually are of smaller 
size single or double story houses in practice in 
Lahore. Multi- family houses are similar to the 
single- family detached house which has exposed 
walls in all the four directions. In some cases various 
zones in a house plan may have certain exposure to 
the sun which might not be the desired orientation. 
As the Architectural Design is dictated by aesthetical 
consideration which may impede the integration of 
passive features when they are without quantification. 
It is essential that each zone in a plan configuration 
should have proper load calculation (ASHRAE 
2002).  
4- The flow diagram including essential and 
optional features of a typical house form are shown in 
Figure 5. The main entrance to the house is 
essentially attached with the car porch. The drawing 
room and the guest rooms are approached either 
through a lobby or passage directly linked with the 
TV lounge/ living room. The living room and the 
dining room are connected with the kitchen so that 
guests from the drawing room can reach the dining 
room with maintaining the house privacy 
requirements. The bed rooms including master and 
the children bed are designed together and have a 
direct social link with each other. 

5- The plan configuration contains the 
architectural spaces exposing to different 
orientations. Despite the guidelines for the energy 
efficient house design, each zone in a house plan 
configuration does not seem to have the desired 
orientation because of the typical house form and 
space organization. Therefore, a quantitative 
knowledge regarding the positioning and laying the 
living spaces in a house plan can be given priority 
with relative effect to the solar exposure. 

Figure5:Identified essential features of a typical 
house plan configuration 

The flow chart of activity is shown in the 
above figure which attained its form due to the social, 
cultural and functional needs of the society. The 
guest room essentially has to be placed near the 
entrance lobby. The living room has acquired a 
central location as it is assumed to be the center of 
activities in a residence.  The bath rooms are attached 
to the bed rooms mostly through a dressing room. 
Thus each component or zone in the plan 
configuration has a special character attached with its 
space and function and need a special solar exposure 
for the indoor thermal comfort. 
 
3.1 SUN PATH  CHART FOR LAHORE AND 
PLAN CONFIGURATION 

The Sun Path Diagram (SPD) is the 
graphical projection of the arc of sun through the sky 
on to a horizontal plane. The horizon is represented 
by the outer most circle and the observation point in 
the center (Figure 6). The solar radiations greatly 
vary with the weather, latitudes and altitude. Pakistan 
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Powder 
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Dress and Bath 
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is located between the 25o N and 35o N latitudes 
where the percentage of the direct solar radiations are 
very high (ENERCON, 1992). The direct radiations 
affect the buildings greatly by entering through the 
windows. The SPD can be used for any latitude to 
determine the position of sun in terms of angles of 
altitude and azimuth angle at any hour of the 21 day 
of each month. SPD for Lahore, Pakistan is shown in 
the Figure 3.7a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure6: SPD for Lahore, Pakistan. 
Source: ENERCON Design Manual, 1982. 
 

The altitude angles are represented by 
concentric circle spaced at 10 degrees interval. Zero 
degree represents the outer circle and 90 degrees is 
the center point. The radial lines represent the 
azimuth angles. Twenty first day of each month is 
denoted by the elliptical curved lines superimposed 
on the concentric circles. Each sun path line is 
marked with twice path of two months as it is 
composed of two halves. Cross lines at right angles to 
the circles show hours of the day listed at the upper 
most line of sun paths. 
 

 
Figure 7: Sun altitude against the Azimuth Angles for 
32o N, Lahore. 
Source: University of Oregon, Solar Radiation 
Monitoring Laboratory (2008). 

 
For finding the position of sun in Lahore, 

32o N latitude, mark the sun path line of month and 
locate the time line perpendicular to it. On the 
crossing of these lines, the altitude angle can be read 
on the concentric circles. Following this point 
towards the radial lines, reading on the outermost 
circle gives the azimuth angle as described above for 
the summer and winter solstice dates. The minimum 
and maximum altitudes attained by the sun paths on 
32 0N latitude are 34.5o and 81.5o.    

The sun’s rays have an altitude of 0° at 5:00 
a.m., on 21st June as shown in the SPD for the 
latitude of Lahore. The sun’s azimuth angle at 6.00 
am is 62o E/W and 118o E/W on 21st June and 21 
December respectively. It has an altitude of 12o 
according to SPD at 6.00 a.m, in Figure 3.7b on the 
summer solstice day; whereas, the altitude angle 
reaches 81.5 at 12 noon on the same day. The 
Altitude angles for summer and winter solstice 
positions in Lahore are shown in Figure 3.6. The 
azimuth angles for the summer and winter solstice 
positions are S62o E/W and S118o E/W. The azimuth 
angles east ward in the morning and westward in the 
afternoon. The SPD is the appropriate way for 
determining the position of sun at any hour or any 
day of the year. The SPD is composed of two paths 
of summer and winter solstice positions of sun. 
Therefore, each line of sun path is marked with two 
Roman numbers on the SPD. 

As the city of Lahore lies in the northern 
hemisphere, theoretically, the solar radiations on 
south facades receive three times more radiations in 
winter months than other orientations of facades. 
Whereas, in summer period, the south facades receive 
the lesser amount of radiations than eastern or 
western facades except north facing façade of a 
building as the sun never goes to the north orientation 
(SPD, Figure 3.7a). Amount of sunlight is greater in 
summer due to longer sunshine hours than in winter 
therefore sunlight is distributed towards east, west 
and south orientations of a building.  The impact of 
solar radiations on four cardinal directions and the 
horizontal surface of a building are shown in the 
Table 5. 
 
Table 5 Impact (BTU/ sq.ft/day Radiations on 
different orientations of a building at 32o N Latitude 
Season East  West  North  South  Roof 
Summer 1207 1207 452 563 2596 
Winter 620 620 140 1606 954 
Source: Crowley and Zimmerman, 1984. 
 

It is evident from the above table that the 
solar radiations are greater in winter on south 
orientation and lesser on east and west orientation 
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whereas in summer, the impact is reverse. Similarly, 
in winter season the impact of solar radiations 
increases from 8.00 am to the maximum at 12 noon 
and then deceases at 4.00. p.m. However, the west 
exposure is more troublesome for buildings in 
summer due to higher afternoon temperatures 
combined with the effect of radiations. 
 
4.IDENTIFIED SOLAR ALTITUDE ANGLES 
FOR LAHORE 

The Solar Altitude Angles for 32oN latitude 
calculated by the author for the location of Lahore 
and the value for important dates are reproduced in 
Table 6. 
 
Table 6 Solar Altitude Angles at noon for the 
solstice and equinox positions  
at 32o N, Lahore. 
Month and 
Date  

Ka (solar 
altitude 
coefficient) 
(Butler 2002) 

Altitude of Sun 
at noon due 
south in degrees 

21st January 69.5 37.5 
21st March 
and 21st 
September 

90.0 58 

21st April 101.5 69.5 
21st June 113.5 81.5 
21st 
September 

90.0 58 

21st October 78.5 46.5 
21st 
December 

66.5 34.5 

 
As a rule of thumb, the sun’s altitude on 

equinox at noon (21 March and 21 September), is 90 
minus the latitude of the given site. This information 
of altitude angle on the site can be helpful in 
designing shading device with south orientation on 
these dates. The altitude of sun is the smallest on 21 
December and the earth’s axis is tilted away from the 
sun for northern hemisphere (Figure 8).   
 
 
 
 
 
 
 
 
 
Figure 8 Calculated altitude angles for solstice 
positions of sun in Lahore. 
 
 

5. ANALYSIS THROUGH SIMULATION  
While incorporating the sun path chart and 

the weather data for Lahore, simulations were also 
conducted to verify the experimental data and results. 
The house plan configuration simulated was as 
shown in Figure 9. 

 
 
 

Figure 9: Simulated house plan configuration 
 

The results of the study showed that 
significant part of energy can be conserved by 
appropriate control of heating and/or air conditioning. 
The results of experimental study and simulations 
showed the SW an optimum orientation for heating 
and cooling requirements. 
 
CONCLUSIONS  

As evident from the above theoretical 
considerations for a passively designed energy 
efficient house design in Pakistan, it is very important 
for the building design professionals and researchers 
to incorporate the solar data provided in this study for 
the buildings sustainability. 

Although the passive design guidelines are 
available for different climatic zones in the world but 
the key information for controlling the sun in either 
summer conditions or for winter seasons are not 
available in the country particularly for the fast 
growing cities. Many studies in the literature review 
have demonstrated that the sun affects the 
temperatures inside the buildings depending upon the 
orientations. Thereby, these orientations affect the 
heating and cooling of those spaces for thermal 
comfort inside. Local climatic conditions are required 
to be known especially the ambient temperature 
behavior which affects the indoor temperature 

Winter Solstice 
angle 
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profiles in various zones of a house configuration. In 
which windows, their respective sizes, site conditions 
and material of building envelop with respect to sun 
orientation are very important. 

This study on Passive design strategy for the 
solar orientation focuses new or old buildings for its 
practical application in retrofitting the existing 
residences and development of new urban settlements 
by government and private sectors. The study for 
orientation in occupied houses has the limitations  
due to the lack of control of various environmental 
factors by the occupants. Therefore a complete 
passive design solution regarding solar data is 
suggested for the architects or building professionals 
for the adaptation of orientation in house plan 
configuration.  
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Abstract: Human development is the latest approach in developmental concept.  Its objective is to "increase human 

choices" with the intention to improve living quality.  This approach focuses on human and uses education as its 

main tool for human development.  The idea is that a training individual acquires abilities and competences that turn 

that individual into an asset to be utilized for achievement of defined objectives.   

What is important in training programs is to indentifying specific qualities that may introduce individual and social 

changes to bring about improved quality of life.  This article searches for training concepts that may promote 

educational, economic, social, and cultural equality.    
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Introduction 

Human development is a more advanced 

form of development concept if we look at it as 

social-economic point of view or as a social-

economic improvement program.  Human 

development adds humanistic dimension to the 

original development concept.  Development concept 

was initially directed toward increased production.  

Yet today, it is directed toward improvement of 

human life (Nazari, 2006). 

Development specialists and professional 

societies have proposed various approaches for 

providing better living conditions as a part of the 

national development programs.  Education is the 

most important element of the human development 

program that is able to provide changes in human 

prospect and behavior.  Education is used to increase 

economic growth, improve living quality, provide 

knowledge, train skills, create jobs, and increase 

national production.  That is why education has 

achieved its special standing in current societies.     

The role of education as a basic human right 

and value in personal development is now publically 

accepted.  Education is likened to the heart of society.  

Social pleasure and renewal depend on education 

(UNESCO, 1998).  

In the first UN report on development program 

published in 1990, human development was proposed 

as "the process of increasing human choices."  This 

definition was changed in 1997 report to: "human 

development is a process to expend life improvement 

by providing better choices" (Mashayekh, 2006).  

The important point in this definition is the increased 

human choices based on individual's needs as the 

focal point of development process (Poorfar & 

Ahmadi, 2008). 

 

Table (1): Development Classification (Khalili 

Tirtashi, 2001) 

Economic 

Development 

Economic Growth: National Growth Product 

Growth 

Human Resource 
Development 

Human as operant in production process; 
human as a means   

Welfare Oriented 

Approach 

Human as the beneficiary of development 

process and not as the operant  

Basic Needs 
Approach 

Provide the required goods and services for 
deprived   

Human 

Development 

Extended production and distribution of 

product and services plus applications of 
human empowerment; human as the target 

 

Human development has four basic components:  

1) Productivity: Productivity improvement in 

human development means creating an 

environment where individuals are able to utilize 

their abilities in the best possible way.  The focus 

is on the quality of development in line with 

quantitative growth.   

2) Equity: Equity is equal access to opportunities.  

It means that people should be able to share 

opportunities and equally benefit from them. 

3) Sustainability: The availability of choices and 

benefit from opportunities should be guaranteed 

to the future generations. 

4) Empowerment: Empowerment represents a 

social environment that people can share to 

obtain better living conditions (UNDP, 1995). 

Human Development and Human Asset 

Assets can be divided into three general categories: 

http://www.tvu.ac.ir/
mailto:ensiehzahedi@yahoo.com
http://www.lifesciencesite.com/
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1) Natural assets: including natural resources, 

plants and animals, soil and mineral reserves, 

fresh water resources, and the like; 

2) Material assets: including production 

equipment, machineries, facilities, bridges, 

railroads, and the like; and 

3) Human assets: including knowledge, skills, 

experiences, vigor, innovation, and the like.  

Human development emphasizes on the human assets 

and this represents a fundamental change in social 

priorities.  There are two justifications for this change 

of priority:  

1) The return on investment in human assets is 

at least equal to the return on other 

investments.  

2) Investment in human assets may produce 

savings in material asset and natural resource 

utilization in certain cases (Griffin and 

McKinley, 1996). 

Investment in education produces direct benefit at 

individual and social levels.  Direct benefits of 

education at individual level show up in form of 

additional salaries and wages.  Indirect benefits of 

education are represented as reduced crime, increased 

hygiene, better child rearing, and proper family 

management.  Direct social benefits of investment in 

education can be observed as increased productivity 

and higher level of national wealth resulting from the 

transfer of knowledge and skills within educational 

system.  Indirect social benefits of investment in 

education may include reduced health costs, lower 

crime rate, and increased benefits from population 

control (Mohsenpour, 2006). 

A trained individual has higher social and 

scientific skills, accountability, cultural awareness, 

and the like.  Such a person may turn into a 

development agent.  Human development creates a 

bidirectional relation between its two elements, i.e. 

development for human and human for development.  

At one end, development produces additional benefits 

to humans and more humans benefit from it.  And at 

the other end, development is the result of human 

thoughts and actions.  The relationship between 

human development and education is that the 

advancement of human thoughts and actions is the 

outcome of education.  And, education has been the 

only past and present means for human to institute 

development.  This relation can be illustrated as 

follows (Nazari, 2006): 

  

  Education 

 

Developed Human 

 

Developed Society 

 

Human asset is the manifestation of individuals who: 

1) has deep and sufficient knowledge about a given specialty; 

2) is innovative and creative with the ability to apply the learnt skills to a given specialty in an entrepreneurial 

way; 

3) observes professional responsibility and has desirable work discipline; 

4) has a sense of cooperation and practice patience with others; and 

5) believes in natural resources as "a means to understand how a society values its surrounding environment" 

(Ta'iee, 1997). 

6)  

Human Development and Education 

Jaques Delour, Director of UNESCO Educational Commission, stated four education principles for achievement of 

human development in 21
th

 century (UNESCO, 1998): 

 Learning to know; i.e. learning, advancement, reasoning, retention, and other human abilities. 

 Learning to do; learning to acquire certain skills and competences to apply to various situations. 

 Learning to live together or with others: learning how to participate in group projects, how to deal with 

crisis, how to respect group values, how to reach mutual understanding, and how to maintain peace. 

 Learning to be: learning how to benefit from opportunities created by education. 

The main role of education in human development is to generate opportunities for advancement of these four 

competences that are also known as: 1) individual competence, 2) cognitive competence, 3) communication 

competence, and 4) productivity competence (Ayrton Senna Institute ,2005). 
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Figure 1- The Four Competences of Human Development 

Source: Ayrton Senna Institute ,2005 

 

Philosophy of Education  

Based on the Four Components of Human 

Development 

1) Liberating School of Education 

Education is liberating, idealistic, and optimistic 

about human perfection and tries to provide human 

serendipity.  According to Paolo Freire, founder of 

liberating school of education, human being lives in a 

"becoming" state and this is what differentiates human 

from animals.  Human being accepts his imperfection 

and, therefore, relies on education as a tool for 

achieving perfection.  Freire believed that education 

governs the human revitalization process and helps 

him to change from "being" state to "becoming" state.  

Consequently, a dialogue oriented education provides 

a base for liberation.  Dialogue in Freire's line of 

thinking has two dimensions, namely, thinking and 

action.  He believes that living a human life means 

understanding the world and taking actions to change 

it (Sha'bani Varaki, 2004). 

2) Critical Rationalism School of Education 

Carl Popper is the founder of critical rationalism 

school of education.  This school was developed 

during several decades of 20
th

 century.  Critical 

rationalism school of education attempts to train 

responsible citizens as its objective.  It tries to 

internalize cognitive and moral ideals in individuals' 

mind and conscience.  Democracy, in this approach, is 

the best model for social management.  This approach 

emphasizes on staying away from filling students mind 

by resorting to memorization of classroom materials 

within the educational curriculum.  This approach, 

instead, encourages learning though judicious 

criticism.  It develops a problem seeking eye and a 

creative mind to search for proper solutions to 

theoretical and practical problems intended to 

internalize cognitive and moral ideals in the students 

(Paya, 2007). 

3) Humanistic School of Education 

In this approach, human being is not an object to 

be made.  It is, rather, a unique being in the process of 

becoming and reaching out to higher positions.  In this 

approach, individuals are responsible for learning and 

discovering meanings and concepts (Mahdian, 2006). 

Personal development and creating positive individual 

characteristics are more important in humanistic 

school than transferring raw educational materials to 

the students.  The focus of this school is mostly on 

education with two parts: (a) transfer of basic training 

materials such as mathematics, physics, literature, and 

the like, and (b): teaching intellectual frameworks, i.e. 

how a person should think about issues and how he 

should evaluate them (Mahdian, 2006).  

4) Self-Belief and Assertiveness School of 

Education 

Salter (1949) and Wolpe (1958) were two 

researchers who concentrated on assertiveness and its 

training.  Assertiveness has been the focus of attention 

during past two decades which shows the importance 

of this aspect of social interaction.  Educational 

systems later applied this concept to its programming.  

There are several definitions for assertiveness skills.  

Lange and Jakuboski (1976) defined this skill as: 

"assertiveness includes asking for own rights and 

expression of own thoughts, feelings, and beliefs in a 

proper, direct, and honest way so that the rights of 

others are respected" (Hargie, et. al, 2005). 

5) Cooperative School of Education 

Society needs citizens with certain characteristics 

in order to promote cooperation in different social 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

372 

 

subjects.  People need to acquire certain skills, 

attitudes, and knowledge in order to learn how to 

cooperate with each other.  Cooperation is possible 

with the required awareness, effective skills, and 

constructive attitudes.  

A training program of cooperation should include 

subjects such as: a) how to define a problem; b) how 

to analyze a problem; c) how to identify objectives; d) 

how to have effective interpersonal relationships; e) 

how to make group decisions; f) how to live together; 

and g) how to live up to group spirit (Sarkar Arani, 

2000). 

6) Quality School of Education  

"Education for all" World Declaration of 1990 

pointed out that the poor quality of education needed 

improvement and recommended that education not 

only should be available to all but also should be made 

more suitable.  This declaration makes quality of 

education a prerequisite for achieving equality.  Of 

course, quality alone is not sufficient but it should be 

considered as the heart of education.  A complete 

definition of quality in education was gradually 

proposed by considering special characteristics of 

students (e.g. health and motivation), processes (i.e. 

teachers), content (i.e. curriculum), and systems (i.e. a 

set of proper resources).  

This concept was further developed by UNESCO.  

One of the first manifests issued by UNESCO to 

support quality education in "learning for doing" was 

published with the title "World of Education for 

Today and Tomorrow: A Report from International 

Commission on Education Development by Edgar 

Faure".  This report made a statement that: "The 

objective and content of education should be 

constructive and innovative in order to provide for 

manifestation of new social and democratic 

qualifications" (EFA report, 2005). 

7) Competency School of Education 

International organizations have accepted and 

emphasized competency based education fundamental 

for sustainable development.  UNESCO considers 

vocational training as an important element of a 

sustainable development.  About 80 percent of jobs in 

the world require certain levels of technical and 

professional trainings.  Iran is not an exception. 

Many developed countries recognized several 

decades ago that vocational training was the main 

requirement for human development.  They put top 

priority for technical-professional training and took 

actions to increase this part of educational system both 

qualitatively and quantitatively.  These countries have 

tried to find solutions to several problems confronting 

this area of education including the position of 

technical-professional training, interaction of 

vocational schools with users, and the costs of this 

type of training.  The outcome of solving these 

problems was economic development, reduced 

unemployment, and the like.  

Two actions are to be taken in order to improve 

education efficiency (Dehghan, 2002).  

1) Production and transfer of knowledge for 

training skills. 

2) Establishment and transfer of norms and values 

which are required for development and 

creating a suitable personality system for it. 

The first group of actions focuses on training 

different skill and expertise to interested individuals 

with the intention to transfer the knowledge and 

scientific heritage accumulated through generations.  

This heritage has to be transferred from one generation 

to another and its accumulation should provide the 

basis for creation and production of additional 

knowledge.  Realization of this task requires suitable 

educational coverage and comprehensive general and 

specialty education.  The growth of this type of 

education depends on the realization of this task within 

higher education or technical and professional 

education.   

Education system acts as a basic element of 

economic growth for the first group of actions.  Japan 

is one industrial country that has been able to create 

the highest level of change in social, economic, and 

technical structures through education.  Japan reached 

to the present level of industrial growth by rapid 

development of its educational system and extending 

the reach of higher education to include the whole 

world.  Reliance in education for economic growth has 

a long history in Japan and started in 17
th
 century 

(Azkia, 2000, p. 62). 

Extending a general education to the whole society 

cannot produce the special skills, efficient 

professionals, and specialty knowledge that are 

required for training creative individuals who can 

generate and push through development programs.  

For realization of the first group of actions, it is 

necessary to pay attention to the quality of education 

along with quantitative growth.  

A quality education and learning system shall 

pay attention to educational indexes such as creation of 

opportunity and motivation, development of internal 

and sustainable motivation, and the development and 

generalization of expressional values in the learning 

process.  The additional aspects to be considered in a 

quality education are the type of learning adopted 

including critical, questioning, or student oriented 

education in a cooperating educational environment 

versus competitive or individual oriented education 

system in a participatory and not authoritative 

education management system (Dehghan, 2002, p. 19).   

The second group of actions is directed 

toward the establishment of a personality system 

suitable for development.  The educational system 
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shall provide the required personality system with 

proper values, norms, intellectual ideas, and cognitive 

structures as a prerequisite for development.   

Discussion and Conclusion  

Objectives for technical and professional training 

school shall consider national educational objectives 

and the following issues: 

1) Education as an agent for change and 

development.  Michael Todaro believed that 

development programs in the past, especially 

during 1950s and 1960s, have traditionally been 

based on a national economic capacity for 

production and maintenance of an annual 

increase of 5 to 7 percent in national gross 

product and an assumption that the national 

economy to remain static at the initial economic 

conditions for a long time (Todaro, p. 86).  Some 

scholars have reasoned that development is multi 

dimensional and shall include changes in 

infrastructure, social institutions, social attitude, 

values, and behavior, toward providing social 

equality and eradicate poverty (Saha, 1994). 

2) Education and Economic Development.  

Education and development has commonly been 

keyed to economic development.  Economic 

development models have been dominating since 

the time of economic growth theorems proposed 

by Adam Smith, John Stuart Mill and others 

since eighteenth century.  Economic development 

theorems share one common point: human 

dimension is an agent of development but it is not 

the only agent.  The role of human dimension in 

development is represented by the quality and 

skills of workforce. 

The relationship between education and 

development is defined based on the same 

assumptions made by human asset theorem.  This 

theorem states that any improvement in health, 

skills, and motivation of labor could improve 

worker productivity.  Consequently, education is 

an influential agent in national economic 

development so long as it is able to provide 

quality improvement in a society.       

3) Education and Social Development.  The side 

effects of education on development may be 

overlooked if focus rests merely on economic 

dimension of development.  The social aspects of 

development have equal importance as economic 

aspects.  Social dimensions of development 

include quality of life, renewal of attitude, values, 

and believes, and fulfillment of the basic human 

needs.  Economic development may not be as 

effective so long as these issues remain 

unresolved.  Examining how education may 

affect or not affect these issues could provide a 

wider prospective of the relation between 

education and development.  

3.1 Education and modernization.  Most of 

research into modernization is based on the 

definition proposed by Inkeles and Smith 

(1974).  They tried to make the concept of 

"modern individual" more practical.  

According to their definition, a modern 

individual is: 

- Willing to accept new experiments and 

is ready for social change; 

- Is aware of various attitudes and 

believes but tend to have own views.  

He is realistic in his views and 

emphasize on present and future. 

- Believes that any individual can be 

effective and, therefore, tends to make 

long term plans. 

- Trusts social entities and individuals.  

Respects others' stand and competence. 

- Highly values technical skills; pays 

lots of attention to technical training. 

- Understands the logic behind 

production and industry. 

The main point of Inkeles thinking is that 

the path toward development cannot be 

crossed without modern individuals.  The 

followers of the modernity school believe 

that a modern individual is made by 

participating in modern entities with 

education and industry topping the list.          

3.2 Education, quality living, and basic human 

needs.  Providing for the quality of life and 

fulfilling the basic human needs are aspects of 

social development.  A major part of 

population cannot effectively participate in 

the development process when there is a 

major discrepancy in the distribution of 

material products creating shortage of 

sufficient food, shelter, and clothing, (Saha, 

1994, p. 88). 

The relation between education and a 

quality living based on fulfilling basic human 

needs is almost similar to modernization 

because both emphasize on the changing 

individual.  The difference is that 

modernization focuses on social-mental 

changes and living quality based on fulfilling 

basic human needs considers physical and 

social conditions of population.  The effect of 

education on physical and social conditions is 

indirect and lower compared to its effect on 

attitudes and values (ibid)      

4) Education and Political Development.  Political 

development may be in form of highly 

consolidated policy making at the top echelon 
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with high cohesion and low dissension, or in 

form of participatory policy making with 

collective decision making and voting.  Policy 

development may include socialization of 

politics, preparation for political leadership, 

policy integration, and policy awareness.  

Political development in form of participating 

politics and sharing political power provides the 

reason for linking education to economy and 

social development (ibid p. 89)       

5) Technical and professional training versus 

Technological changes.  Many courtiers have 

experienced rapid technological changes.  

Computers and other new technologies act as 

generating agents that constantly produce new 

products for users and introduce changes work 

procedures. 

Companies and institutions in developed and 

developing countries use new technologies to 

improve workers' productivity and increase their 

competitiveness in international markets 

(Rumberger, 1981) 

Technology changes are only one of the factors 

that affect the demand for trained workers.  Other 

factors are: 

5.1 Changes in demand for goods and services.  

Production of some good and services require 

more trained workers. 

5.2Labor cost changes which depend on other 

production factors such as capital.  Managers 

may change labor cost by substituting factors 

related to production, work, and services.   

5.3 Changes in international competitive trend 

which may affect the structure and volume of 

export and import.  This issue may change 

domestic production and the need for 

vocational training.  

5.4 Changes in work structure and organization.  

Work may be organized in different ways.  

Work organization may increase or decrease 

the levels and types of skills required for a 

given work.  Workers also need different 

levels and types of skills for performing their 

duties the best possible way in a given work 

organization. 

5.4.1Changes in employment arrangement and 

structure - Employment arrangement varies 

from one country to another and from one 

period to another.  Industrial countries 

changed their economy from agriculture to 

industry during the second half of 20
th

 

century.  They changed their base of economy 

to services during the last part of 20
th

 century.  

Technological advancements have expedited 

economic transformation and the changes in 

economic structure by developing new 

machineries, increasing products and 

services, and improving human assets. 

Changes in the required work skills have 

affected the demand for skills training and the 

type of skills.  For example: service sector 

requires higher skills than industry and 

agriculture sectors.  Service sector 

advancements and its expanding employment 

have increased demand for skilled workers in 

the industrial world.             

5.4.2 Changes in the required occupational skills.  

Technological advancements have created 

a debate about whether technology 

increases or decreases the required skill 

levels of jobs.  This debate started from 

the initial days of technological 

advancement and is still subject of debate 

in research and political arenas.  

Technological trends will not remain the 

same in the future   the types and 

capabilities of a technology changes 

through time.  Past technologies produced 

machineries with capability to reduce 

physical needs of work.  Present and 

future technologies produce machineries 

with higher capabilities to substitute 

intellectual needs of work (Rumberger, 

1981). 

Technological changes affect the 

demand for trained workforce by affecting 

work influencing factors.  New 

technologies can change the demand for 

products and services by improving 

productivity and lowering prices through 

introduction of new products and services.  

Technology can reduce the cost of 

investment and labor by by introducing 

productivity improvements.  Advanced 

communication, transportation, and 

production techniques have increased 

international competitions by extending 

the markets for products and services in 

both developed and developing countries.  

Technology changes have facilitated the 

formation of new organizations that 

provide work related information to 

workers for better decision making and 

targeting their efforts.   

6) Individual Maturity - There is a link between 

individual personality and technical and 

professional training.  This type of training 

affects individual aptitudes, capabilities, and 

characters.  Technical and professional training is 

required for building a modern and sustainable 

society with economic and social growth.  

Societies are mandated to provide an 
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environment that can provide for balanced and 

systematic growth of individuals as their basic 

right.  Such an environment should enable 

individuals to strengthen their spiritual and 

personal values, and increase their capacity and 

abilities for better understanding, judgment, 

critical thinking, and expression of views.     

Tremendous technical and scientific 

advancements of the past decades and the 

anticipated future advancements represent the 

characteristics of the present era.  That alone can 

justify why technical and professional training 

should be a part of education.  Vocational 

training should pave the way for achieving social, 

cultural, and economic growth.  It should 

advance individual capabilities to help them 

increase their contributions toward achieving 

social objectives. 
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Abstract: The design and development of an appropriate simulator for C2 complex systems is field of research. 
Researchers in this field are trying to create simulation models to describe the behavior of C2 complex systems. Like any 
other application softwares, the design and development of C2 complex systems simulator needs a methodology to make 
analysis, design, and development more accurate and produce a high quality software simulation. C2 simulator software 
usually models and simulates C2 complex systems using multi agent approach. However, the multi agent simulator is 
basically different from the agent based business applications. Therefore for developing former one we need a special 
methodology. In this paper, a methodology based on Capra cognitive framework for modeling and simulating C2 complex 
systems has been proposed. This methodology determines the main steps for the analysis, design, and development of C2 
simulator. In addition, since the proposed methodology utilizes the basic concepts of complex systems, it may be used for 
modeling the main concepts and components of other complex systems such as ant colony and stock market. 
[Kamal Mirzaie and Mehdi N. Fesharaki. A Methodology for Developing C2 Complex Systems Simulator. Life Sci J 
2012;9(4):377-386] (ISSN:1097-8135).  http://www.lifesciencesite.com. 58 
Keywords: Bio-cognitive, Capra Framework, Command and control (C2), Complex system, Methodology, Multi Agent 
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1. Introduction 

Today, the design and development of an appropriate 
simulator for complex systems modeling is one of the 
fields of research [1-5]. Researchers in this field are trying 
to extract the  appropriate  concepts,  providing 
frameworks  and  computational  methods  and 
mechanisms  in  order  to  create simulation models  to  
describe  the  behavior  of  complex systems. A complex 
system is made of many components and as a result of the 
interactions between them, the emergent behavior would 
appear [6-8]. 
Living  systems  such  as  cells,  organizations, society,  
and  the  earth  in  which  there  is  the concept of  life and 
evolution are all examples of  complex  systems.  In 
modern biocognitive, the main feature of living systems is 
life and life process is intertwined with cognition in such a 
way that they are inseparable and synonymous. In this 
view, all actions and reactions of living systems with the 
environment are cognitive. The living systems can be 
biological or social. In living systems, there are 
interactions between components for survival and 
evolution. The  living  system  is a complex system that  
adapts with  its  surrounding  environment throughout  its  
life  for  survival  and  evolution. Adaptation means  how  
a  system  responds  to the  changing  environment  and  
adapts with  it [9].  
The  modeling  of  complex  systems  usually leads  to  a  
simulation  software,  in  which researchers can simulate 

and  test  their models and theories [10]. Multi agent 
systems (MAS) are a suitable approach for complex 
systems modeling [11-12]. Today, there are different 
methods, frameworks, architectures and methodologies 
that use the concept of MAS. It should be noted that many 
of the methodologies proposed based on the concept of 
multi agent systems are mainly for developing agent based 
business applications. It means that the main motivation 
for these methodologies is to design and develop the 
business application that is used in the real environment 
and not for an artifact which can be a simulation software. 
On the other hand, few methodologies that are available 
for designing and developing complex systems simulation 
are mainly based on ecology and biological viewpoints 
and have not taken much advantage of engineering 
principles. For example, Aumann has proposed a 
methodology for developing simulation models of 
complex systems [13]. This methodology has three parts: 
The first part of this methodology places the modeling 
process in the context of general research planning and 
thus emphasizes the process of synthesis. This part 
combines the constituent pieces of knowledge into a 
unified description of the entities and processes comprising 
the system to be modeled. The second part involves 
operationalizing this synthetic description into a 
composition of smaller models specified over three scalar 
hierarchical levels. The hierarchical structure of the 
decomposition also structures the explanations given about 
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system behaviors in that the “mechanism” for a behavior 
arises at the lower levels while its “purpose” is found at 
higher levels. The third part of the methodology involves 
using model assessment to explicitly establish the veracity 
of the links between the implemented model, the model 
design specification, and the synthesis. 
As the design and development of multi agent simulation 
software is not completely the same as multi agent 
business applications, in this paper, we propose a special-
purpose methodology for designing and developing C2 
(Command and control) complex systems simulator. The 
proposed methodology is based on Capra’s framework. 
This methodology is used for simulator application 
development to explore capabilities efficiently for 
overcoming C2 complex systems. C2 is a concept for 
military operations. Command refers to the intelligent and, 
usually, human decision-making process. Control refers to 
the process of actual execution of the decisions [14-16]. 
C2 complex systems have been analyzed and modeled 
with variety of methods and approaches in various papers 
and reports [17-20]. On the other hand, C2 components 
cover the entire battlefield, so its modeling can help to 
examine the behavior of forces and analyze the efficiency 
of scenarios. 
The paper is organized as follow. First, multi-agent 
systems, agent-oriented methodologies, frameworks and 
tools are introduced. Then Capra’s framework and the 
proposed methodology are explained. The main ideas of 
this methodology have been derived from Capra’s 
framework. It should be noted that the term framework in 
multi agent frameworks and Capra cognitive framework 
are referring to two different issues. In the former, 
framework is a software with which multi agent systems 
are designed and implemented. Multi agent frameworks 
are special software for developing multi agent systems. In 
the latter, framework is a kind of cognitive perspective for 
understanding biological and social phenomena. Having 
explained the proposed methodology, we will use it to 
describe modeling and simulation of C2 complex systems. 

2. Multi agent Systems and Agent Oriented 
Methodologies 

 The concept of agent is a powerful and convincing way to 
describe a software entity that can act with a certain degree 
of autonomy in performing its duties. Although the agent 
concept is easily understandable, it has different 
definitions and interpretations in the papers and books on 
artificial intelligence. In some definitions, any object can 
be an agent and some others have narrowed this definition. 
Russell and Norvig, for example, define agent as an entity 
that senses and percepts the environment using sensors and 
based on this perception acts on the environment with 
actuators [21]. 

In general, the agent concept is a tool for understanding 
complex concepts.  The concept of multi agent systems is 
formed when a set of agents interact with each other for 
problem solving. In other words, such systems solve a 
problem with a data oriented approach. That is, this 
approach is based on holistic thinking. However, top-down 
approach or reductionism can be used to analyze, design 
and develop multi agent applications [22]. There are 
various definitions and interpretations for multi agent 
systems. But, most authors and researchers assume multi 
agent systems as a system that consists of several agents 
interact with each other to achieve a certain goal [22-24]. 
Today, multi agent systems are used as an advanced 
method for simulation of the real world. This type of 
simulation provides the test bed for examining theories 
raised in different areas such as psychology, sociology, 
economics and military [10]. 
 

2.1 Agent-oriented Methodologies 

Taking advantage of software engineering principles in the 
design and development of multi agent systems is very 
important. We need a methodology for analysis, design, 
and development of multi agent systems. Using the 
methodology, each of the main phases of software 
engineering (analysis, design, development, and 
maintenance) is divided into smaller steps. Nowadays, 
different agent oriented methodologies have been 
proposed for analysis, design and implementation of multi 
agent systems. Some of these methodologies are as 
follows: Gaia [25], MaSE [26], MESSAGE [27], AUML 
[28] and Tropos [29]. 
Gaia is a general methodology that supports both the 
micro-level (agent structure) and macro-level (agent 
society and organization structure) of multi agent system 
development. In the analysis phase, this methodology 
finds roles and interactions between agents in two separate 
steps. Roles consist of four attributes: responsibilities, 
permissions, activities, and protocols. Design phase 
consists of three steps: The first step is to map roles on to 
agent types, and then to create the right number of agent 
instances for each type. The second step is to determine 
the service model needed to fulfill a role in one or more 
agents. The final step is to create the acquaintance model 
for the representation of communication between the 
agents. 

MaSE  is similar to Gaia with respect to generality 
and supporting the application domain. The MaSE 
methodology is divided into seven phases in a logical 
pipeline. The first phase, capturing goals, transforms the 
initial system specification into a structured hierarchy of 
system goals.  The second phase creates use cases and 
sequence diagrams based on the initial system 
specification. Refining roles, the third phase, create roles 
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that are responsible for the goals that are defined in first 
phase. Generally speaking, each goal is represented by one 
role, but a set of related goals may also map to one role. 
The fourth phase, creating agent classes, maps roles to 
agent classes in an agent class diagram. The fifth phase, 
constructing conversations, defines a coordination protocol 
in the form of state diagrams that define the conversation 
state for interacting agents. In the sixth phase, or 
assembling agent classes, the internal functionality of 
agent classes which is based on the type of agent 
architectures is created. System design, the final phase, 
creates actual agent instances based on the agent classes. 
The final result is presented in a deployment diagram. 
AUML methodology is based on UML that extends UML 
for analysis and design of multi agent systems [30]. This 
methodology has tools for the representation of the agent 
class, describing the interaction protocol between agents, 
the internal behavior of an agent, describing the role, and 
has also a deployment diagram. As AUML methodology 
takes advantage of UML for modeling, it can be a 
modeling language as well. In addition to AUML, there 
are some other special purpose languages based on UML 
such as AML [31]. AML is used for specifications, 
modeling, and documentation of multi agent systems. 
Tropos is an agent-oriented software methodology created 
by a group of authors from different universities in Canada 
and Italy. One of the noticeable differences between 
Tropos and other methodologies is its strong focus on 
requirements analysis. This methodology consists of five 
phases including Early Requirements Analysis, Late 
Requirements Analysis, Architectural Design, Detailed 
Design and Implementation [29]. 
 

2.2 Agent based Frameworks 

In order to implementing the theoretical concepts of multi 
agent systems, it needs an intermediate layer. This layer 
provides fundamental components to manage the resources 
of agents. With this layer, developing an agent based 
applications becomes much simpler, because it provides 
facilities such as, agent identity, autonomy, 
communication, mobility and life cycle management. 
These facilities are supported by the agent based 
frameworks. Sometimes frameworks are called "platform" 
[23]. Cougaar , JADE , JACK, and RESTINA  are 
examples of frameworks ([32- 34]. 
Cougaar is a Java-based architecture for the construction 
of large-scale distributed agent-based applications. In other 
words, the goal of Cougaar is to provide developers with a 
framework to implement large-scale distributed multi 
agent applications. For this goal, Cougaar supports key 
functions such as Directory Services, Messaging, and 
Conflict Management. 

JADE framework is a Java based agent platform used for 
developing multi agent systems. Similar to Cougaar, this 
framework has facilities such as Directory Services, 
Messaging, and Mobility. JADE, in other words, is utilized 
for developing multi agent distributed applications, and as 
a middleware, provides a set of services and Graphics User 
Interface (GUI) for debugging and testing the programs. In 
recent years, this framework has been extensively used in 
academic and industrial organizations [35]. 
RETSINA is developed by the Robotics Institute of 
Carnegie Mellon University. RETSINA is developed in 
C++ but is platform independent. Agent systems can be 
run on a number of different platforms and hosts 
(including handheld systems) and can be implemented in a 
number of languages. This framework has Directory 
Services, Messaging, and Semantic Interoperability. In 
Semantic Interoperability, which is a shared dictionary, the 
meaning of content is defined by KQML messages. 
Agent based frameworks can be used for developing 
business applications. Thus, if the purpose of designing 
multi agent systems is developing business applications, 
agent based frameworks are suitable. These frameworks 
are mostly used in a real environment. 
 

2.3 Multi agent Simulation Toolkits 

Agent based frameworks such as JADE and Coagaar are 
mostly knowledge based systems. Knowledge in these 
frameworks is represented by one of the methods such as 
logic, rule, or a method that is supported by a given 
framework. However, some of the knowledge for 
modeling and simulation of complex systems such as C2 is 
implicit and cannot be represented by explicit knowledge. 
Multi agent frameworks, on the other hand, focus on 
modeling individual agents rather than social agents. To 
simulate complex systems with multi agent approach, each 
agent is described with a set of important and influential 
parameters. Therefore, simulation toolkits for agent-based 
modeling and simulation of complex systems are 
presented. These toolkits can model and simulate wide 
range of subjects including such as medicine, geology, 
sociology, and computer science. Examples of multi agent 
simulation toolkits are SWARM [36], RePast [37], and 
NetLogo [38]. 
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SWARM is one of the first general purpose multi agent 
simulation toolkits that has been developed at the Santa Fe 
Institute to study complex adaptive systems. This toolkit 
has been designed and developed based on swarm 
intelligence. The goal of SWARM project was making a 
general purpose simulator for the simulation of artificial 
life. SWARM environment is made of many objects. An 
object in Swarm has three main characteristics: Name, 
Data, and Rules. An object's Name consists of a unique ID 
tag that is used to send messages to the object. The Data 
are whatever local data the user wants to have in the agent 
(e.g. internal state variables). The Rules are a set of 
functions that handle any messages that are sent to the 
object, including the "step" message.  
RePast is a free open source toolkit created at the 
University of Chicago. This toolkit has a set of software 
libraries for constructing, running, and visualization. 
RePast borrows many concepts from SWARM agent-
based modeling toolkit so they are similar in many cases.  
NetLogo was originally designed for simple educational 
purposes but now many researchers use it as well. Many 
colleges have used it as a tool for teaching agent-based 
modeling. NetLogo environment enables exploration of 
emergent phenomena. It comes with an extensive models 
library including models in a variety of domains such as 
economics, physics, biology, chemistry, psychology, 
system dynamics, and many other natural and social 
sciences. Furthermore, NetLogo enables the quick and 
easy authoring of models. It is particularly well suited for 
modeling complex systems over time. Modelers can give 
instructions to hundreds or thousands of independent 
"agents", all operating concurrently. This makes it possible 
to explore the connection between the micro-level 
behavior of individuals and the macro-level patterns that 
emerges from the interaction among many individuals. 
In addition to these toolkits, some other simulation tools 
have been introduced [39]. 
 

2.4 Agent Based Distillations 

Agent based distillations (ABDs) represent an emerging 
technology within the field of combat simulation. 
Generally, distillations can be defined as a simulator 
attempting to model warfare scenarios by implementing a 
small set of rules that allow agents to adapt within each 
scenario [40-41]. Distillations are far less detailed than 
traditional simulations and rely on sensible global behavior 
to emerge naturally, while traditional models require 
explicitly this behavior to be programmed. This simplicity 
gives distillations the characteristics of speed, 
transparency, ease of configuration, and the ability to use 
the systems with minimal training. Today, there are a 
number of ABD systems such as ISSAC [42], EINSTein 

[43], MANA [44], CROCADILE [40] WISDOM-I, 
WISDOM-II [45] and ACOMSIM [46]. 
 
3. Capra Cognitive Framework 

 The living systems that can be biological or social are 
assumed by many researchers as complex systems [47]. 
Hence, theories and frameworks for living systems can be 
utilized for understanding and modeling complex systems. 
In a living system, there are interactions among 
components for survival and evolution. Likewise, a 
complex system has many components and interaction 
between them forms an emergency complex behavior. In 
the study of living systems, we can use Capra cognitive 
framework. Capra has presented a unique framework for 
understanding the biological and social phenomena in four 
perspectives. Three out of four perspectives is about life 
and the fourth one is meaning. The first perspective is 
pattern that includes various relations among system 
components. The organization pattern of a living system 
defines the relation types among the system components 
which determines the basic features of the system. 
Structure, the second perspective, is defined as the 
material embodiment of system pattern. The Structure of a 
living organism evolves in interaction with its 
environment. The third perspective is the life process 
integrating the pattern and the structure perspectives [9].  
When we try to extend new understanding of cognition to 
the social life, we immediately encounter many misleading 
phenomena - rules of behavior, values, goals, strategies, 
intentions, designs and power relations - that often do not 
have a role in non-human world, but they are essential for 
human social life. For expanding life to the social domain, 
meaning perspective is added to three other ones. Thus, we 
can understand social phenomena from four perspectives: 
pattern, structure, process, and meaning. Culture, for 
instance, has created and preserved a network (pattern) of 
communication (process) with embedded meaning. 
Material embodiment of culture includes art and literary 
masterpieces (structure) that transfer meaning from one 
generation to another. 
According to Capra cognitive framework, any complex 
phenomena can be discussed and studied in four 
perspectives. In order to close these four perspectives to 
the terminology of complex systems modeling, we replace 
"pattern" with "network" and "structure" with "agent".  
Pattern perspective is the relationship between 
components, thus network is a good terminology. 
Structure is a set of features that evolves during life. These 
features together will make the agent concept. Therefore, 
Capra cognitive framework is redefined in four 
perspectives: network, agent, process, and meaning (Fig. 
1). 
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Fig. 1:  Redefinition of Capra 's Conceptual Framework 
for Complex System Modeling 

 

4. The Proposed Methodology 

Generally, methodologies such as Gaia, MaSE, and Tropos 
are suitable for developing agent based business 
applications in order to produce high quality software. 
These applications provide services for users in a real 
environment. 
For designing and developing complex systems simulator, 
we need a more specific and appropriate methodology 
because the main purpose of simulator software is 
complex systems modeling. With this software, the 
behavior of complex systems is investigated under 
different conditions or capabilities. So, simulation 
software (exploratory application) is different from 
business applications.  
One common approach for C2 complex systems modeling 
is multi agent approach. In this approach, main 
components of a C2 complex system are mapped to 
agents. Multi agent systems model and sometimes predict 
the behavior of C2 complex systems. 
In redefinition of Capra cognitive framework (Fig. 1), 
agent, network, and process were determined as main 
perspectives for understanding and modeling complex 
systems. Mapping the meaning on to these three 
perspectives gives us the main capabilities of C2 complex 
system. 
Our methodology focuses on exploratory application 
software in C2 complex systems. The proposed 
methodology has three main phases including analysis, 
design, and development (Fig. 2). If necessary, these three 
phases can be repeated many times spirally and the 
modeling and simulating will improve in each iteration. 
 

 

Fig. 2: Three main phases of proposed methodology 
(Spiral) 

In the analysis phase of the proposed methodology, C2 
complex system is defined and investigated from different 
aspects. It is usually necessary to acquire specialized 
knowledge from experts in that field. For this purpose, we 
can use questionnaires, interviews, or special tables. In 
defining a problem, three main questions must be 
answered: 
1- What are the main components of a C2 complex 
system? Main components are autonomous and have the 
ability to affect and be affected. For example, in the 
complex system modeling of ant colony, ants are the main 
components. 
2. What kinds of relationships are there between the main 
components? In other words, how the autonomous 
components use sensors and actuators to form 
relationships? Determining the relationships and network 
types is very important in C2 complex systems since it 
leads to information sharing and situation awareness. In an 
ant colony, for instance, communications and relationships 
are formed by estigmergy and pheromone. 
3. What process is going to the run in a C2 complex 
system that uses main components and their relationships 
for evolution? The most important part of this process is 
decision making for survival. For example, in ant colony 
system, ants are more likely to choose the path with more 
pheromones. This type of decision making leads to 
relatively optimal decisions. 
In the design phase, the concepts defined in the analysis 
phase are modeled and designed based on three 
perspectives including agent, network, and process. But 
the main question is which perspective is better to start? 
Regarding that the process perspective combines and 
intertwines network and agent perspectives to create 
meaning, therefore it is suggested that the first step in this 
phase be "process" design and modeling. It should be 
noted that the main cycle of simulator is based on process. 
This cycle determines main stages of simulation. 
After designing the process, agent is modeled by main 
properties. In order to have modeling and simulation closer 
to reality, main properties of agent should be used for 
modeling. For example, in ant colony simulation, main 
properties for ant agent can be pheromone production, 
pheromone detection, and mobility. 

Analysis 

Development

Design 
 

Validation Verification Meaning 
 

Process 
 

Agent Network 

http://www.lifesciencesite.com


Life Science Journal 2012;9(4)                                                                                http://www.lifesciencesite.com 
 

382 
 

What makes agent powerful in multi agent systems is the 
relation between agents. It means that agents have relation 
and communication with each other for achieving a given 
goal. Relationships and interactions between agents 
depend on the type of agent. In simple reactive agents such 
as ants, communication is achieved by stigmergy and for 
cognitive agents such as human by conversation. These 
relations form networks of agents. So, the third step of 
design phase is modeling the relation among agents. These 
relations can be a set of constraints such as hierarchy in 
organizations, or a set of rules. For example, if agent A is 
within the vision range of agent B, then agent B sees agent 
A. This vision relation is a link from agent B to agent A.   
Three steps of design phase in our proposed methodology 
are summarized as follow (Fig. 3): 

First step: process design and modeling 
Second step: agent design using main properties 
Third step: determining and modeling necessary 
networks for describing the relation and 
communication between agents. 

 
 

 
Fig. 3: Main phases of the proposed methodology with 
three steps of design phase 

Of course, after performing these three main steps for the 
first time in the design phase respectively, each step can go 
back to one or two steps before for revision. For example, 
when certain networks are determined, some properties of 
agents might be added, revised, or redefined. In the end, a 
model is designed based on agent, network, and process 
perspectives. 
After the design phase was repeated enough, development 
phase begins. In the development phase, we decide 
whether the existing multi agent toolkits, such as SWARM 
and NetLogo, are suitable for developing. If not, what 

Analysis Phase 
Determining main components, 
relationships, and process 
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Selecting multi agent toolkits or 
programming languages and 
developing 
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First step:      
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Third step: 
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programming languages such as Java, C, Matlab are 
appropriate for developing simulator? 
Since the proposed methodology emphasizes the main 
concepts and components and relationships between them, 
it is based on ontology. It means that this methodology 
determines what concepts, and components should be used 
for C2 complex systems modeling.  In other words, this 
methodology expresses the meaning perspective (the forth 
perspective in Fig. 1) as ontology in agent, network, and 
process perspectives. This ontology determines general 
principles for simulator architecture. It also offers 
guidelines for the design and implementation of actual 
systems. For example, what principles and structures 
should be used for network design? What features are 
more important for agent design? What kinds of processes 
are suitable for modeling a given complex system? In 
brief, this methodology explores the capabilities. With this 
explanation, the proposed methodology emphasizes 
accuracy. 

5. Developing a C2 Simulator Using the Proposed 
Methodology 

The emergence of NCW theory is due to the Information 
era. NCW or Network Centric Warfare refers to the 
organization of services and how to fight in the 
information age [48]. NCW has made structural and 
process changes in C2, in a way that C2 is a decentralized 
and distributed system of command agents. C2 is a key 
concept in military environments and many researchers 
assume it as a complex system. C2 complex system has 
been modeled with different methods [18, 20, and 49]. 
Some researchers have paid attention to general aspects of 
C2 and some other to its specific ones. For example, Mofat 
and Lauren have assumed C2 as fractal process. Thus, all 
processes of C2 at different levels of command and control 
have the same and recursive structure [19, 50]. On the 
other hand, since C2 is a universal concept and covers the 
entire battlefield, most battlefield modelings are about C2 
complex system. Today, many researchers use Complex 
Adaptive Systems theories (CAS) for modeling the 
battlefield or C2 complex system. In this approach, 
battlefield is a CAS that adapts and self-organizes with its 
environment. ISSAC [42], EINSTein [43], MANA [44], 
WISDOM-I, WISDOM-II [45] and ACOMSIM [46] are 
ABDs that have been designed and developed based on 
this approach. In most of these simulation environments, 
there has been some attention to agent, network, and 
process perspectives for modeling either implicitly or 
explicitly. WISDOM-II is an explicit example. However, 
for designing and developing these simulators, a special-
purpose methodology has not been used. 
We have used our proposed methodology for designing 
and developing the C2 complex system simulator. In the 
analysis phase, available ABDs were analyzed. Also, 

specialists in the related field were consulted for better 
understanding of the subject. In this phase, combatant 
(people) was detected as the main component of the 
battlefield. Communications and interactions among 
combatants are formed by vision, communication, and 
hierarchical networks. Also, friendship and enmity among 
people are considered as a relation. Another relationship 
between people in the battlefield is engagement. In tactic 
level, OODA  is a general process for decision making. In 
OODA process, each combatant observes the environment 
(Observe) and from the observation knowledge is made 
(Orient). The decision is made based on knowledge 
(Decide), and finally this decision is executed (Act). It is 
noticeable that OODA is one of the common processes for 
C2 specification. 
In the design phase, the defined concepts are modeled 
based on agent, network and process perspectives.  As a 
process perspective in redefined Capra cognitive 
framework (Fig. 1), MOODA [51] was used for 
developing C2 simulator. MOODA is the extended OODA 
and models decision making in this simulator. Observe, 
orientation, decision, and action are four main stages of 
MOODA process that are included in four modules. These 
modules make simulator engine. MOODA process has 
strengthened the learning concept with internal and 
external feedback loops (Fig. 4). 
 
 

 

Fig. 4: The MOODA loop  

 
Agents that model combatants in battlefield simulation can 
be represented by vectors of properties.  These vectors 
include personalities and characteristics properties (Fig. 5). 
Tendency to friends and attacking the enemies are 
examples of agents' personality properties. The 
characteristics properties can be radius of vision, firing 
range, communication range, and rank of agents. 
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Characteristics Properties  Personalities properties 
Fig. 5: Personalities and characteristics properties of 
Agents 

Agents interact with each other in a battlefield simulator 
and graph can be suitable to model these interactions. 
Since in the analysis phase, vision, communication, 
hierarchy, friendship, enmity, and engagement have been 
determined as main relations between agents, therefore six 
graphs model them in the design phase (Fig. 6). 
 

 
Fig. 6: Six graphs for modeling necessary networks 
 
After designing and modeling battlefield in agent, 
network, and process perspectives, simulator development 
phase begins. In this phase, MATLAB programming was 
found suitable, because the relations between agents have 
been modeled with graphs and graphs in turn can be 
represented by adjacent matrixes and agents by vectors. It 
should be noted that the main data structure in MATLAB 
programming is Matrix.    

6. Conclusion 

Today, complex systems modeling and simulation such as 
C2 is one of the challenges for researchers in different 
fields. This modeling often leads to simulator software. 
Like any other software, C2 simulator developing needs a 
methodology. As software simulators are different from 
business applications, we need a special methodology for 
their design and development. In this paper, a 
methodology was proposed based on Capra cognitive 
framework for C2 complex systems modeling and 
simulation. This methodology suggests what concepts, and 
components should be used for C2 modeling and what 
kind of relationship is there between them. That is, the 
proposed methodology is based on ontology.  
The main emphasis of this methodology is on design phase 
that models C2 complex systems based on agent, network, 
and process perspectives. It results in an appropriate 

architectural design for C2 simulator and therefore high 
quality simulator software would be made. Using the 
proposed methodology, we have designed and developed 
C2 complex system simulator and explored agents' 
decision making for engagement. In addition, this 
methodology can be used for determining the main 
concepts and components of modeling other complex 
systems such as ant colony and stock market. 
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Abstract: This paper reports - on the basis of a questionnaire survey of the largest Iranian contractors - a 
perspective of construction risk, and the effective actions taken for the management of such risks, particularly 
those of time and finances. The study, the first inIran, focuses on the assessment, allocation and management 
of construction risks. The paper also presents two types of riskmanagement methods: preventive, which are 
effective at the early stages of the project life, and mitigative, which are remedialactions aimed at risk 
minimization during construction. The research found that contractors show more willingness to accept 
risksthat are contractual and legal-related rather than other types of risks. The research results also indicated 
that the application of theformal risk analysis techniques in the Iranian construction industry is limited.  
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1. Introduction 
Risk analysis and management are important parts 
of the decision making process in a construction 
company. The construction industry and its clients 
are widely associated with a high degree of risk due 
to the nature of construction business activities, 
processes, environment and organization. 
Risk in construction has been the object of attention 
because of time and cost overruns associated with 
construction projects. Risk has been defined in 
various ways. Although Porter [17], Healy [10], 
Barrie and Paulson [2] and Perry and Hayes [16] 
have expressed risk as an exposure to economic 
loss or gain arising from involvement in the 
construction process; Moavenzadeh and Rosow 
[13] and Mason [12] have regarded this as an 
exposure to loss only. Bufaied [5] and Boothroyd 
and Emmett [4] describe risk in relation to 
construction as a consideration in the process of a 
construction project whose variation results in 
uncertainty in the final cost, duration and quality of 
the project. In order to emphasize the major 
objectives of survey on risk management actions, 
risk has been defined as the probability of 
occurrence of some uncertain, unpredictable and 
even undesirable event(s) that would change the 
prospects for the profitability on a given 
investment. 
Recent economic conditions in Iran tend to force a 
certain attitude towards risks. As a result of 
economical recession, the number of business 
failures generally increases. Such situations can 
explain the desire to share the risks of financial 
failure. However, it should be recognized that all 

risks are rightfully the owner's, unless transferred 
or assumed by another party for fair compensation. 
The principal guideline in determining whether a 
risk should be transferred to another should be 
based upon whether the party assuming the risk has 
both the competence to assess the risk and the 
expertise necessary to control or minimize it. 
Insofar as risk analysis and management is 
important to the activities of the construction 
industry, little is known regarding the industry's 
response and the techniques employed for risk 
analysis and management in the Iranian 
construction industry. This can be attributed to 
three main factors: 
a) the Iranian economy depends largely on the oil 
revenues and the construction industry represents a 
small percentage of the GDP; specifically 2±3% of 
the total GDP and 5±6% of the non-oil sector in the 
1990s [7]; 
b) very limited research has been undertaken in the 
area of construction; and 
c) almost all the work force in this industry consists 
of mainly Iranian and some non-Iranian. 
The objective of this paper is to present an attitude 
of a typically large Iranian contractor towards 
construction risk. The paper is concerned with the 
assessment and allocation of risk as well as the 
contribution of each risk type to project delay. The 
paper also investigates thebest contractual 
arrangements and the most effective approaches 
towards preventing or minimizing construction 
risks (i.e., mitigating losses). 
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2. Questionnaire design 
 
This paper is based on a survey that comprised of 
three parts. The first part is intended to provide 
insight into the current attitudes of the Iranian 
contractors towards construction risk identification 
and allocation; the second part is concerned with 
the significance of different risk categories; and the 
third part is related to the practical actions for 
managing these risks. To ensure obtaining 
complete and meaningful response to the 
questionnaire, an interview was conducted with 
each respondent to explain the objective of the 
study and to get input towards the questionnaire 
design, especially towards identifying risk types 
and management actionsfor controlling these risks. 
Accordingly, all experts have participated in the 
questionnaire design and then, responded to the 
questionnaire. The questionnaire survey was 
designed in a concise and precise way in order to 
obtain all the necessary information in a multiple 
choice format.The investigation was undertaken by 
collecting the responses to a questionnaire through 
guided interviews with major contractors in the 
Iranian construction industry. All contractors in 
Iran depending on their contract size are divided 
into four major ranks, as per the Central Tendering 
Committee governmental classification [8] , where 
Rank 1 designates the largest contractors and Rank 
4 represents the smallest contractors. To ensurethe 
respondents' sufficient professional qualifications 
based on their positions, work experience and 
educational background, only contractors 
belonging to Ranks 1 and 2were included in the 
survey. A total of 61 large contractors in Iran were 
surveyed; 15 of Rank 1 and 46 of Rank 2 [8]. This 
sample represents 94% of all contractors in Ranks 1 
and 2. 
The overall response to the survey comprised a 
total of 35 completed questionnaires, giving 
approximately 57% response rate. However, four of 
the returned questionnaires were incomplete and 
therefore only 31 returned questionnaires could be 
used for analysis. The effective response rate of 
51% is considered acceptable and relatively high in 
the construction industry. In fact, this result has 
been achieved by guiding the whole questionnaire 
process through personal interviews with the 
respondents. The respondents are recognized 
experts in their respective organizations (mostly, 
directors and partners) with at least 10 years of 
construction experience. 
 
3. Construction risk allocation 
 
There are different types of risks associated with 
the construction activities. These are physical, 
environmental, design, logistics, financial, legal, 
political, construction and operation risks [16]. 
Table 1 illustrates 26 risk types included in the 

questionnaire without any particular order. These 
risk types were generated based on: a) an extensive 
literature review, especially the work of Perry and 
Hayes [16], Fisk [9], Akintola and Malcolm [1] and 
Thompson and Perry [19]; and b) consultation with 
the key local experts who participated in the 
survey. 
The responses to each question were divided into 
two groups: risk allocation and risk significance. 
For risk allocation, the respondent must select the 
party actually taking the risk from one of the 
following three options: owner, contractor or 
shared by both the owner and contractor. The 
results of this part of the survey are summarized in 
terms of percentages of the total number of 
respondents who chose the appropriate selection, as 
given in Table 1. For example, the first row of 
Table 1 shows that the risk allocation due to 
permits and regulations is attributed to owner, 
contractor and shared categories, 74%, 12% and 
14%, respectively. 
To better understand the distribution of risk types 
between the owner and/or contractor, the author 
assumed a minimum response rate of 70%. Table 2 
shows the risk allocation using such an assumption 
for all the risk types listed in Table 1. 
According to the survey, a total of 13 construction 
risks were allocated to the contractor, ranging from 
availability of labor, material and equipment 
(response rate 97%) to inflation (response rate 
70%). A total of four construction risks were 
allocated to the owner, rangingfrom delayed 
payment on contract (response rate 77%) to scope 
of work definition (response rate 71%). Responses 
in favor of sharing the risk ranged from change 
order negotiations (response rate 76%) to financial 
failure of any party (response rate 72%). Five risk 
questions pertaining to risk allocation have 
undecided results. 
 
4. Significance of risk 
 
The degree of impact for each risk type was 
included in the questionnaire under the heading 
“Significance.'' The questionnaire was designed to 
examine practitioners' observations and judgments 
in determining the relative significance of each risk 
category. Although the degree 
of impact varies from project to project, the 
questionnaire is expected to elicit a general 
assessment of the significance of risk. Each 
respondent was required to rank each risk on a 
scale from 1 to 10 by considering its contributions 
to project delays. Rank 1 is assigned to arisk that 
would give the lowest contributions to delays while 
Rank 10 is allotted to a risk that would cause the 
highest contribution to delays. The rank range of 1 
to 3 denotes risks that are not significant; 4 to 7 
indicates significant risks and 8 to 10 shows very 
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high significant risks, as listed in the last columns 
of Table 1. 
The findings of the survey concerning the relative 
significance of the risks in the local construction 
practice are summarized in Table 3. The figures 
within the table represent the number of 
respondents who gave the relative contribution rank 
to each risk. For example, there are three 
respondents who ranked the risk permits and 
regulations, with the highest rank value of 10. 
In order to quantitatively demonstrate the relative 
significance of the risks to project delays, a 
weighting approach is adopted. The principle is that 
the risk with the highest contribution rank would be 
assigned the largest weight. The figures in brackets 
in Table 3 are weighted scores for each risk at 
different contribution rank. Each individual's 
weighted score is obtained by multiplying the 
number of respondents with the corresponding 
weight. The figures in the last column of the table 
give the total weighted scores for each risk. 
Fig. 1 shows the relative significance of the 26 
risks obtained from the survey results in the 
ascending order. 
 
5. Risk management actions 
 
Managing risks means minimizing, controlling, and 
sharing of risks, and not merely passing them 
o onto another party [9]. The methods of 
managing risks are retention, transfer, mitigation, 
and prevention of risks or any combination thereof. 
In the survey, two kinds of management actions are 
presented to the respondents: preventive action and 
mitigative action. Preventive actions are used to 
avoid and reduce risks at the early stage of project 
construction, yet they may lead to submitting an 
excessive high bid for a project. Mitigative actions 
are remedial steps aimed at minimizing the effects 
of risks. The survey presents seven preventive and 
six mitigative actions. 
These actions were generated based on: 
(a) related research work on construction risk 
management, and 
(b) input, revisions and modifications from local 
experts. The methodology was similar to the one 
adopted for generating the risk types described in 
the previous section. 
 
5.1. Preventive actions 
 
Thompson and Perry [19] conclude that risk 
management is most valuable at an early stage in a 
project, for example at the proposal stage, where 
there is still some flexibility available in design and 
planning to consider how the serious risk might be 
avoided. Table 4 represents the number of 
respondents who gave the different degrees of 
effectiveness for each of the seven preventive 
methods. The degree of effectiveness ranges from 

very high (5), to very low (1), or inapplicable (0). 
In order to quantitatively demonstrate the relative 
degree of effectiveness between the methods, a 
weighting approach is adopted. Based on the same 
procedures used in the previous section, each 
degree of effectiveness stands for the value of its 
relative weight between all the options. The figures 
in brackets within the table are weighted scores for 
each method and the last column shows the total 
weighted scores. 
The first preventive method recommended by the 
respondents is produce a proper schedule by getting 
updated project information and the last 
recommended preventive method is transfer or 
share risk to/with other parties. 
 
5.2. Mitigative actions 
 
Whilst some project delay risks can be reduced 
through various preventive actions at early stages, 
the delay of progress still occurs in many projects 
during the construction process. A recent industry 
study has indicated that over 80% of projects 
exceed their scheduled time even with the 
employment of software techniques for project 
development [20]. When delay happens, 
contractors can adopt various mitigative actions to 
minimize the effects of the delay. 
Table 5 represents the six mitigative methods being 
proposed to the respondents. The figures within the 
table represent the number of respondents who 
gave different degrees of effectiveness for each of 
the methods.In order to quantitatively demonstrate 
the relativedegree of effectiveness between the 
methods, a weightingapproach was adopted as 
shown previously in thispaper. The figures in 
brackets within the table areweighted scores for 
each method and the last columnshows the total 
weighted scores. 
The first mitigative method recommended by 
therespondents is coordinate closely with 
subcontractors,and the last recommended 
mitigative method is changethe construction 
method. 
 
6. Implications of findings 
 
6.1. Risk allocation and significance 
 
Table 2 demonstrates that half of the survey risks, 
i.e.,13risks, were allocated to the contractors. This 
shows that the contractors accepted or shared most 
of the risks identified in this paper. They held the 
owner responsible for only four risk types, i.e., only 
15% of all construction risks. 
The risk, availability of labor, material and 
equipment, received 97%, the highest response rate 
in favor of the contractor. This might be attributed 
to the fact that subcontracting is a typical practice 
in the Iranian construction industry. However, the 
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conditions in the subcontracts normally do not 
include clauses stating the number of workers that 
subcontractors should provide at the site. 
Subcontractors normally allocate their manpower 
to different projects in a selective manner so as to 
achieve maximum profit for their own business. 
Thisleaves the main contractor less control over the 
number of workers at the site. 
Labor disputes recorded 96%, the second highest 
allocation score in favor of the contractor. Yet, it 
was the least significant risk category between the 
survey risks (Fig. 1). This result is expected since 
the construction industry in Iran is not influenced 
by any power group, i.e., no labor unions exist. 
Thus, there is no fear from general labor strikes that 
would paralyze the Iranian construction industry. 
Both coordination with subcontractors and 
productivity of labor and equipment risk categories 
gained 94% of allocation score in favor of the 
contractor. In fact, not only did contractors 
designate them as their responsibilities, but most 
researchers also support this position. [14] 
The risks that accompany safety and accidents were 
overwhelmingly considered to be a part of the 
contractor's responsibility. Only three differing 
opinions were identified for this category. In fact, 
contractors are better able to control such risks by 
supervising the application of safety precautions 
inside the construction sites. Moreover, the 
existence of insurance premiums for accidents and 
injuries can mitigate some of these risk 
consequences. 
Quality of work and accuracy of project program 
are the other two risk categories that were 
consistently allocated to the contractor, since the 
contractors are in a better position to control these 
risks. 
Contractor competence is conceded industry-wide 
as a risk to be borne by the contractor. This risk 
was ranked as the seventh highest significant risk 
category that a contractor in Iran could face (Fig. 
1). Actually, current sluggish economic growth and 
highly competitive market in Iran have forced 
contractors to reduce or even ignore their profit so 
as to remain competitive. 
Defective materials risk category is one of the 
major dispute sources in Iran, since the quality of 
project finishing in Iran is normally high and the 
special material is commonly acquired from 
overseas. 
Two risk categories which can ruin a contractor 
who is trying to perform under a lump sum contract 
were reported by the respondents as risks that 
Iranian contractors should bear. These two risks are 
differing site conditions and adverse weather 
conditions. This result reflects the fact that most 
owners of the construction projects in Iran are 
legally protected from liability of these risks by 
assigning some exculpatory clauses in their 
contracts. These risk categories increase the 

probability of uncertain, unpredictable and even 
undesirablefactors in the construction site. 
However, adverseweather conditions received the 
second least significantrisk category among the 
surveyed risks. It is well knownthat Iran weather is 
extremely hot during summer,causing significant 
delay to the progress of a project,especially in 
critical activities such as concreting. As aresult, 
Iranian contractors are expected to pay 
specialattention to the cost effects of weather 
conditions, e.g.,working in night shifts. 
Allocating actual quantities of work to the 
contractorrepresents a trend in the attitudes of 
contractors toassume more risk for the quantities of 
work in the bidding process as well as in 
submission of the inprogresswork payment 
schedules. This attitude is important inthe 
performance of a lump sum contract, since the 
priceis based on a predefined amount of work. 
The last risk category that was recorded in the 
contractor's side is inflation. Contractors considered 
thisrisk category as an oscillating risk category 
where itsthreat increases when inflation increases 
and viceversa. 
Concerning the risks that were allocated to the 
owner,the highest response record was 77% for 
delayed payment on contract. This risk category is 
one of the mostdebated ones. Under the law, this 
item can be claimed aspart of loss and expense. 
[11] 
Permits and regulations, changes in work and scope 
ofwork definition were allocated to the owners with 
74%,72% and 71%, respectively. Allocating 
changes in workrisk category to the owner reflects 
a trend in whichcontractors are not very much 
concerned with obtainingpayment for a change in 
the work, since the cost impactof change orders can 
be claimed later. 
Change order negotiations risk category joined 
theshared risks. This means that contractors in Iran 
feelconfident to engage in negotiations for such 
risk category, thus such risk is suitable to be 
shared.War threats risk category also joined the 
shared risks.Recently, the unstable political events 
in the PersianGulf region reflect the greatest 
unpredictable cost overburden that a contractor 
could face. As a matter of fact,the Iranian 
government is a major client for large contractors 
and government projects are large enough tokeep 
an awarded contractor busy for a number of 
years.Such matters could adjust the contractor's risk 
premiumtaken through long-term plans, and impose 
a trend ofsharing such an unpredictable risk with 
the owner. 
Financial failure was awarded the highest 
significancerank of the survey risks (Fig. 1). 
Financial risks to contractors include whether the 
contractor has enough cashflow on time to enable 
him or her to progress with thework, or financial 
failure of the owner or subcontractors. [1]This 
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result might be attributed to the recessionaryperiod 
that Iran has been experiencing in the 1990s. 
More contractors are currently failing. As a matter 
of fact, four of the biggest construction companies 
in Iran (representing 21% of Rank 1 total 
contractors( closed their operations or filed 
bankruptcies in 1998 and 1999. As the probability 
of financial failure increases contractors, 
understandably, prefer to share this uncontrollable 
risk. However, as the economy of the country 
improves, the significance of this risk is expected 
to decrease. 
The survey results also show that contractors suffer 
from insufficient or incorrect design information. 
This result was obtained from ranking the defective 
design risk category as one of the five most 
significant risks to project delays. This risk joined 
the undecided risks, despite the fact that major 
allocation percent was heading towards owners 
who were in a better position to supply sufficient 
and accurate drawings on the design and services. 
Delayed dispute resolution came in the undecided 
risks, despite the fact that allocation of percentages 
reflected that contractors were more willing to 
become involved in dispute resolution. 
Table 6 presents a summary for the analysis of the 
risks allocation and significance results. 
 
6.2. Risk management actions 
 
According to the survey results (Table 4), produce 
a proper program using subjective judgment and 
produce a proper schedule for resource 
procurement by getting updated project information 
are the two most effective risk preventive actions. 
Judgment or subjective probability uses the 
experience gained from similar projects undertaken 
in the past by the decision maker to decide on the 
likelihood of risk exposures and the outcome [18]. 
Judgment and experience gained from previous 
contracts may become the most valuable 
information source for the use when there is limited 
time for preparing the project program. 
Construction, however, is subjected to a dynamic 
environment, that is why risk managers must 
constantly strive to improve their estimates. Even 
with near perfect estimates, decision making about 
risk is a difficult task. Thus, depending only on 
experience and subjective judgment may not be 
enough, and updated project information should be 
obtained and applied. Consequently, a significant 
number of respondents, 90%, considered getting 
more updated project information at the project 
planning stage to be the most effective risk 
preventive method. 
Make more accurate time estimation through 
quantitative risk analyses techniques such as 
Primavera Monte Carlo program [15] was not 
considered to be a very highly effective preventive 
method for reducing the effects of risks. This tends 

to support Birch and McEvoy [3], that the approach 
of risk analysis is largely based on the use of 
checklists by managers, who try to think of all 
possible risks. Insufficient knowledge and 
experience of analysis techniques, and the 
difficulty of finding the probability distribution for 
risk in practice could be the two main reasons for 
such a result. 
Add risk premiums to time estimation were not 
recommended by the practitioners to be an 
effective preventive method. Risk premiums in 
construction projects take the form of contingencies 
or added margins to an estimate to cover 
unforeseen eventualities [6]. The amount of the 
premium varies between projects and is mostly 
dependent upon the attendant risk and decision 
makers risk attitude. Yet, this result was expected 
since taking into consideration such risks' 
premiums would increase the priced bid and would 
consequently decrease the probability of gaining 
the bid due to the highly competitive Iranian 
construction industry market. 
The survey also indicated that the method of 
transfer or share risk is considered to be ineffective 
for preventing risks where it recorded the lowest 
weighted effectiveness score (Table 4). As a matter 
of fact, the development of the subcontracting 
system in the local construction industry brought a 
considerable increase in the number of 
subcontractors with multiple specializations in a 
construction project, where many of them have 
very limited technical and financial ability. 
However, most general contractors need to 
establish a long-term working relationship with a 
particular subcontractor and material vendor. Since 
thelong-term transaction relationship between the 
parties should prevail, a very few general 
contractors could exercise the practice of shifting 
risk to subcontractors. 
On the other hand, the most effective risk 
mitigative method was coordinate closely with 
subcontractors (Table 5). Despite that this shall be 
recorded as a recommendation from general 
contractors; it may hold an explicit announcement 
that subcontractors bring additional risks to general 
contractors. These risks include uncertainties 
related to a subcontractor's technical qualifications, 
timeliness, reliability, and financial stability [3], 
causing a time and/or cost increase during 
construction. This mitigative method was recorded 
as one of the most five significant risks in the 
Iranian construction industry (Refer to Fig. 1). 
Increase manpower and/or equipment were the 
second most effective mitigative method for 
minimizing the impacts of delay while change the 
construction method was rarely used as a mitigative 
method. This could mean that the number of 
workers on site is one of the mostimportant 
variables to project progress, since construction 
projects generally include many labor-intensive 
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operations. In fact, as pointed out before, shortage 
of manpower in subcontractors' firms is one of the 
most serious risks to project delays. Therefore, 
increasing the work force normally speeds up 
progress, subject to the availability of materials and 
supervisors, physical constraints of the site, and 
construction sequence. 
Tables 7 and 8 summarize the findings of the 
survey on the effectiveness of preventive and 
mitigative methods. 
 
7. Conclusions 
 
This paper described the current views and 
practices of major contractors in Iran regarding 
allocation and significance of 26 risks presented in 
a questionnaire survey (Table 1). It also 
investigated the differing effectiveness of various 
preventive and mitigative riskmanagement actions 
being utilized in the local industry (Tables 4 and 5). 
The survey presented the experience of the largest 
Iranian contractors towards construction risk 
according to the CTC governmental 
classification.Although, it is generally recognized 
that the risk should be transferred to the party that 
is in the best position to deal with it, the survey 
indicated that Iranian local contractors are often 
responsible for most risk factors. Contractors 
considered themselves responsible to take care of 
the risks associated with physical and 
environmental problems. The risks of this type 
include differing site conditions and adverse 
weather conditions. The study also showed that the 
use of risk analysis techniques for managing and 
controlling construction risk is generally low 
among the largest Iranian contractors, with the 
exception of subjective judgment and practical 
experience. 
The attitudes toward risks that are determined by 
economic conditions are also discussed. Financial 
failure has been considered to be the most 
significant risk category a contractor could suffer 
from in Iran. Actually, due to the reduction of oil 
revenues and the current unstable political 
situation, there are a few government projects left 
for bidding by large contractors.  This may put 
some large contractors in a position where they 
barely recover the office overheads. It also forces 
the contractors to bid in a highly competitive 
construction industry market. Therefore, they 
should normally minimize their markups to 
maximize their chances of winning projects, and 
they may not take into consideration any risk 
premiums or contingency allowance in an estimate. 
Such situation might have been quite different if 
this survey had been conducted in the 1980s since 
responses are affected by the economic and 
political conditions of a country.The findings also 
indicate that coordination with subcontractors as 
well as increase of manpower and equipment are 

considered to be the most effective risk mitigative 
methods utilized in the Iranian construction 
industry market. This result has highlighted the fact 
that subcontracting work agreements hold the key 
to mitigate the losses of delay impacts that a 
general contractor has to bear in Iran. 
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Table1:Percentage of respondents towards risk allocation and significance 

Types of risks 
Risk allocation Risk significance 

Owner Contractor Shared Not (1-3) Significant 
(4-7) Very (8-10) 

Permits and 
regulations 74% 12% 14% 10% 61% 29% 

Scope of work 
definition 71% 16% 13% 29% 32% 39% 

Site access 52% 22% 26% 16% 65% 19% 
Labor, material 
and equipment 
availability 

0% 97% 3% 0% 19% 81% 

Productivity of 
labor and 
equipment 

0% 94% 6% 0% 32% 68% 

Defective design 52% 16% 32% 0% 23% 77% 
Changes in work 72% 10% 18% 13% 65% 22% 
Differing site 
conditions 21% 73% 6% 6% 84% 10% 

Adverse weather 
conditions 6% 71% 23% 32% 68% 0% 

Acts of God 15% 10% 75% 55% 26% 19% 
Defective 
materials 0% 74% 26% 16% 58% 26% 

Government acts 23% 35% 42% 19% 65% 54% 
Accuracy of 
project program 3% 84% 13% 3% 45% 52% 

Labor disputes 0% 96% 4% 42% 52% 6% 
Accidents/Safety 0% 90% 10% 29% 65% 6% 
Inflation 7% 70% 23% 23% 55% 22% 
Contractor 
competence 16% 75% 9% 6% 19% 75% 

Change order 
negotiations 21% 3% 76% 3% 87% 10% 

Third party 
delays 16% 58% 26% 3% 19% 78% 

Coordination 
with 
subcontractors 

0% 94% 6% 3% 19% 78% 

Delayed dispute 
resolutions 29% 16% 55% 6% 65% 29% 

Delayed 
payment on 
contract 

77% 9% 14% 0% 16% 84% 

Quality of work 0% 85% 15% 6% 39% 55% 
Financial failure 7%% 21% 72% 0% 10% 90% 
Actual quantities 
of work 18% 72% 10% 6% 39% 55% 

War threats 26% 0% 74% 32% 26% 42% 
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Table 2: Results of risk allocation 
Risk allocation Risk description Risk allocation Risk description 

Contractor 

Labor, material and 
equipment availability 
Labor disputes 
Productivity of labor and 
equipment 
Coordination with 
subcontractors 

Owner 

Delayed payment on 
contract 
Permits and regulations 
Changes in work 
Scope of work definition 

 

Accidents/Safety 
Quality of work 
Accuracy of project 
program 

Shared 

Change order 
negotiations 
Acts of God 
War threats 
Financial failure 

 

Contractor competence 
Defective materials 
Differing site conditions 
Actual quantities of work 
Adverse weather 
conditions 

Undecided 
 
 

 

Site access 
Defective design 
Government acts 
Third party delays 
Delayed disputes 
resolution 

 
 
 
 
Table 3: Contribution of risks to project delays (risk significance) 

Types of Risks 

Contribution rank to delays Total 
weighte
d 
scores 

1 2 3 4 5 6 7 8 9 10 

Permits and 
regulations 1 (1) 2 (4) 0 (0) 14 

(56) 1 (5) 1 (6) 3(21) 5 (40) 1 (9) 3 (30) 172 

Scope of work 
definition 0 (0) 0 (0) 9 

(27) 1 (4) 3 
(15) 

3 
(18) 3(21) 5 (40) 0 (0) 7 (70) 195 

Site access 2 (2) 0 (0) 3 (9) 5 
(20) 

8 
(40) 3(18) 4(28) 4 (32) 0 (0) 2 (20) 169 

Labor, material and 
equipment 
availability 

0 (0) 0 (0) 0 (0) 0 (0) 3 
(15) 0 (0) 3(21) 9 (72) 3 (27) 13 

(130) 265 

Productivity of 
labor and 
equipment 

0 (0) 0 (0) 0 (0) 2 (8) 3 
(15) 

4 
(24) 1 (7) 10 (80) 4 (36) 7 (70) 240 

Defective design 0 (0) 0 (0) 0 (0) 0 (0) 2 
(10) 

4 
(24) 1(7) 8 (64) 4 (36) 12 

(120) 261 

Changes in work 0 (0) 0 (0) 4 
(12) 

4 
(16) 

4 
(20) 

5 
(30) 7(49) 6 (48) 0 (0) 1 (10) 185 

Differing site 
conditions 0 (0) 0 (0) 2 (6) 8 

(32) 
6 
(30) 

7 
(42) 5(35) 2 (16) 0 (0) 1 (10) 167 

Adverse weather 
conditions 2 (2) 1 (2) 7 

(21) 
10 
(40) 

7 
(35) 

4 
(24) 0(0) 0 (0) 0 (0) 0 (0) 125 

Acts of God 3 (3) 2 (4) 12 
(36) 0 (0) 4 

(20) 
4 
(24) 0(0) 3 (24) 0 (0) 3 (30) 143 

Defective materials 2 (2) 0 (0) 3 (9) 1 (4) 8 
(40) 

5 
(30) 4(28) 4 (32) 2 (18) 2 (20) 183 

Government acts 2 (2) 2 (4) 2 (6) 7 
(28) 

5 
(25) 

3 
(18) 5(35) 1 (8) 3 (27) 1 (10) 163 

Accuracy of project 
program 0 (0) 0 (0) 1 (3) 4 

(16) 
6 
(30) 1 (6) 3(21) 6 (48) 4 (36) 6 (60) 220 

Labor disputes 7 (7) 0 (0) 6 
(18) 

5 
(20) 

6 
(30) 1 (6) 4(28) 2 (16) 0 (0) 0 (0) 125 
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Accidents/Safety 0 (0) 7 
(14) 2 (6) 5 

(20) 
6 
(30) 

3 
(18) 6(42) 0 (0) 2 (18) 0 (0) 148 

Inflation 2 (2) 0 (0) 5 
(15) 

6 
(24) 

2 
(10) 1 (6) 8(56/) 3 (24) 3 (27) 1 (10) 174 

Contractor 
competence 1 (1) 0 (0) 1 (3) 2 (8) 1 (5) 0 (0) 3(2!) 14 

(112) 3 (27) 6 (60) 237 

Change order 
negotiations 0 (0) 0 (0) 1 (3) 7 

(28) 
6 
(30) 

7 
(42) 7(49) 0 (0) 2 (18) 1 (10) 180 

Third party delays 1 (1) 0 (0) 0 (0) 2 (8) 2 
(10) 

8 
(48) 5(35) 6 (48) 4 (36) 3 (30) 216 

Coordination with 
sub contractors 1 (1) 0 (0) 0 (0) 0 (0) 4 

(20) 0 (0) 2(14) 12 (96) 8 (72) 4 (40) 243 

Delayed dispute 
resolutions 0 (0) 1 (2) 1 (3) 2(8) 7 

(35) 
2 
(12) 9(63) 4 (32) 2 (18) 3 (30) 203 

Delayed payment 
on contract 0 (0) 0 (0) 0 (0) 2(8) 0 (0) 0 (0) 3(21) 4 (24) 9 (81) 14 

(140) 274 

Quality of work 0 (0) 1 (2) 1 (3) 2(8) 0 (0) 4 
(24) 6(42) 13 

(104) 2 (18) 2 (20) 221 

Financial failure 0 (0) 0 (0) 0 (0) 1(4) 1 (5) 0 (0) 1(7) 6 (48) 2 (18) 20 
(200) 282 

Actual quantities of 
work 2 (2) 0 (0) 0 (0) 1(4) 1 (5) 1 (6) 9(63) 4 (32) 7 (63) 6 (60) 235 

War threats 5 (5) 1 (2) 4 
(12) 0(0) 3 

(15) 1 (6) 4(28) 3 (24) 3 (27) 7 (70) 189 

 
 

 
 
Fig. 1. Results of the survey on risk significance 
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Table 4: Relative effectiveness of preventive methods (survey results) 
 

Preventive method 

Effectiveness of preventive methods Total 
weighted 
scores 
 

V.high 
5 

High 
4 

Moderat 
3 

Low 
2 

V.Low 
1 

In appl 
0 

Utilize quantitative risk 
analyses techniques for 
accurate time estimation 

6 (30) 10 (40) 8 (24) 3 (6) 3 (3) 1 (0) 104 

Depend on subjective 
judgment to produce a proper 
program 

15 (75) 11 (44) 5 (15) 0 (0) 0 (0) 0 (0) 134 

Produce a proper schedule by 
getting updated project 
information 

15 (75) 13 (52) 2 (6) 1 (2) 0 (0) 0 (0) 135 

Plan alternative 
methods/options as stand-by 8 (40) 12 (48) 6 (18) 0 (0) 2 (2) 3 (0) 108 

Consciously adjust for bias 
and add risk premium to time 
estimation 

4 (20) 8 (32) 12 (36) 2 (4) 4 (4) 1 (0) 96 

Transfer or share risk to/with 
other parties 1 (5) 11 (44) 7 (21) 4 (4) 5 (5) 2 (0) 85 

Refer to previous and 
ongoing similar projects for 
accurate program 

8 (40) 12 (48) 8 (24) 5 (5) 2 (2) 0 (0) 116 

 
 
 
 
Table 5: Relative effectiveness of mitigative methods (survey results) 

Preventive method 

Effectiveness of preventive methods Total 
weighted 
scores 
 

V.high 
5 

High 
4 

Moderat 
3 

Low 
2 

V.Low 
1 

In appl 
0 

Increase manpower and/or 
equipment 15 (75) 8 (32) 6 (18) 2 (4) 0 (0) 0 (0) 129 

Increase the working hours 6 (30) 16 (64) 9 (27) 0 (0) 0 (0) 0 (0) 121 
Change the construction 
method 1 (5) 8 (32) 10 (30) 4 (8) 2 (2) 0 (0) 77 

Change the sequence of work 
by overlapping activities 7 (35) 15 (60) 7 (21) 2 (4) 0 (0) 6 (0) 120 

Coordinate closely with 
subcontractors 19 (95) 9 (36) 3 (9) 0 (0) 0 (0) 0 (0) 140 

Close supervision to 
subordinates for minimizing 
abortive work 

12 (60) 10 (40) 5 (15) 3 (6) 1 (1) 0 (0) 122 
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Table 6: Summary of the findings of the survey on risk allocation and significance 
Type of risk Summary of results 

Permits and regulations 

Its owner should be responsible for this risk. 
Contractors do not think of this risk as animportant 
one. The relative significance placed it as the eighth 
one from the last 

Scope of work def. 
This risk belongs to the owner and is expected to stay 
that way. This was a risk with amid-level significance 
 

Site access/right of way 

This risk should be either a shared or owner 
responsibility. This risk was considered tohave low 
importance, as it ranked seventh in relative 
significance 

Availability of labor, material and equipment 

This risk scored the highest in allocation to the 
contractor. The significance of this riskplaces it within 
the top five most important risks in the Iranian 
construction industry 

Productivity of labor and equipment The results overwhelmingly assigned the contractor to 
be responsible for this risk 

Defective design 

Contractors assigned high significance for this risk 
This risk should be either owner's responsibility or 
shared. Its significance was highespecially for 
contractors working for a lump sum contract 

Changes in work 
Differing site conditions 

The owner is responsible for this risk. Its significance 
was ranked in the lower-mid range 
Surprisingly, this risk was allocated to contractors. 
This means that contractors inIran are acting as the 
insurers of the owners. However, its importance was 
low as therelative significance placed it as the sixth 
from the last 

Adverse weather conditions 
The survey indicated that the contractor must assume 
this risk. This risk was determinedto be the second 
lowest significant risk of the survey 

Acts of God The view of contractors is that this risk should be 
shared. It was determined to be of little significance 

Defective materials 

This risk was found to be the responsibility of 
contractors since they are most certainly inthe best 
position to handle it. This risk ranked in the lower-mid 
range of significance 

Government acts This risk should be either shared or contractor 
responsibility. It was found to have lowsignificance 

Accuracy of program Contractors assign this risk to themselves. They 
ranked it in eighth position of significance 

Labor disputes 
Contractors are responsible for this risk, and it is 
expected to continue as such. However,its significance 
was the least among the surveyed risks 

Accidents/Safety 
Contractors believe that they have sole responsibility 
for this risk. Yet, its relative significance placed it in 
the least five significant risk categories 

Inflation 

The survey showed that this risk depends on the 
economic condition of the country. 
Currently, the inflation rate is low, so contractors are 
more willing to accept this risk 

Contractor competence 
Contractors assumed responsibility for their 
competence and ranked this risk as having high 
significance 

Change order negotiations This risk is usually shared and is expected to remain 
that way. The level of significance was in the lower-
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mid range 

Third party delays 
This risk should be either a shared or contractor 
responsibility. This risk is considered to be important, 
as it was assigned in the upper mid-range 

Coordination with subcontractors 

The survey results overwhelmingly assigned the 
contractor responsibility for this risk, and it is 
expected to continue this way. This risk was 
considered as one of the top five most significant risk 
categories 

Delayed dispute resolution 

The results of this survey indicated that this risk 
should be either owner or shared responsibility. 
Contractors assigned a relatively high significance 
level to this risk 

Delayed payment on contract 

The results indicated that owners should assume this 
risk, and that they will continue to do so. 
This risk is considered to be extremely important by 
contractors as it was ranked second in relative 
significance 

Quality of work 
Contractors consistently assign this risk to themselves 
as they only can handle this task. They also ranked it 
as a significant one 

Financial failure 

The survey showed that contractors must assume this 
critically important risk, assigning it the highest 
significance rating. Yet, this risk is a result of 
economic conditions. While in a recessionary period, 
the significance increases and the contractor desires a 
risk sharing approach 

Actual quantities of work 
Contractors seem to remain in favor of assuming this 
risk. This risk was considered important as it was 
ranked eighth in relative significance 

War threats 

This risk just came in the middle range of relative 
significance of surveyed risks. Its significance may 
decrease as the political circumstances in the Persian 
Gulf region become more stable. A shared 
responsibility was the best approach 

 
 
Table 7: Summary of the findings of the survey on risk preventive methods 
Preventive method Summary of results 

Application of risk analysis techniques 
This method was not considered one with very high 
efficiency in preventing risks. It wasranked as the third 
recommended method to be employed by practitioners 

Depend on subjective judgment 
This method was considered the second highest 
effective method for preventing risk. Yet,it cannot be 
regarded as a formal technique 

Utilize updated project information This method was the best recommended preventive 
method to be utilized at the early stages 

Plan alternative methods as stand-by 
This method was rarely used as it was assigned the 
fifth recommended preventive methodfrom the 
contractor's point of view 

Add risk premium to time estimation 
This method is of moderate effectiveness as a 
preventive method and is rarely taken intoaccount by 
Iranian local contractors 

Transfer or share risk 
General contractors did not consider this approach as 
an effective method as it was rankedas the last 
recommended preventive method 

Refer to similar projects 
The survey revealed that this method was considered 
of moderate effectiveness as it wasranked in the fourth 
place among the surveyed preventive methods 
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Table 8: Summary of the findings of the survey on risk mitigative methods 
Mitigative method Summary of results 

Increase manpower and equipment 

This method was considered as the second effective 
method for mitigating losses. It reflects the fact that 
shortage of manpower is one of the most serious risks 
to project delays in Iran 

Increase the working hours 

Productivity is the main item adversely affected by 
this approach. The survey showed that contractors 
consider this method as a relatively effective 
mitigative method 

Change the construction method 
The practitioners have considered this method as the 
lowest effective remedial method to be employed for 
mitigating risk impacts 

Change sequence of work by overlapping activities 

The survey results indicated that this method was 
moderate in its effectiveness as a mitigative method. 
However non of the respondents gave it the very low 
effectiveness category 

Coordinate closely with subcontractors 

The contractors have considered this method to be the 
highest effective remedial method for mitigating the 
losses encountered in a construction project. Thus, 
local subcontractors could be holding the key to 
projects delays 

Apply close supervision of abortive works 

This approach was ranked as the third effective 
mitigative method to be followed for minimizing 
losses. However, it unfolds the fact that most local 
subcontractors have lack of technical ability to fulfill 
contracted works 
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Abstract: In the present study, the morphological and morphometric characterization of two species of digenetic 
trematodes infecting the large intestines of the common chameleon Chamaeleo chamaeleon (Reptilia: 
Chamaeleonidae) were described by means of light microscopy as a first description. 30 and 37 out of 115 (26.1 % 
and 32.1%) of this lizard species were found to be naturally infected with Postorchigenes sp. (Trematoda: 
Lecithodendriidae) and Malagashitrema sp. (Trematoda: Homalometridae) respectively. Postorchigenes sp. 
possesses a body which is oval, spinulate with an oral sucker bigger than acetabulum. The prevalence of 
Postorchigenes sp.  reported from the present study were agreed with the previous studies carried out by Kennedy et 
al. (1987) who described a three species of digenea from seven species of lizards in Idonesia. Malagashitrema sp. 
possesses oral sucker larger than acetabulum. The presence of Malagashitrema sp. proved that Malagashitrema is a 
genus with species linked to Chamaeleo spp. These trematodes adapted to different areas, making their presence are 
possible in different geographical regions in the world and appears to be a species adapted to Chamaeleo spp. 
[Kareem Morsy; Nadia Ramadan; Salam Al Hashimi; Medhat Ali; Abdel-Rahman Bashtar.  First description of the 
adult stages of Postorchigenes sp. (Trematoda: Lecithodendriidae) and Malagashitrema sp. 
(Trematoda:Homalometridae) infecting the common chameleon Chamaeleo chamaeleon (Reptilia: 
Chamaeleonidae) in Egypt. Life Sci J 2012;9(4):400-405] (ISSN:1097-8135). http://www.lifesciencesite.com. 60  

 
Key words: Digenea - Postorchigenes sp. - Malagashitrema sp. - Chamaeleo chamaeleon - Light microscopy. 

  
1. Introduction  

 Chameleons (family Chamaeleonidae) are a 
distinctive and highly specialized clad of lizards. 
They are distinguished by their zygodactylous feet, 
their separately mobile and stereoscopic eyes, their 
very long, highly modified, and rapidly extrudable 
tongues, their swaying gait, the possession by many 
of a prehensile tail, crests on their distinctively 
shaped heads, and the ability of some to change 
color.  

The original description of Malagashitrema 
aphallosum (Capron et al., 1961) led to the creation 
of a new subfamily, Malagashitrematinae (Capron et 
al., 1961) that the same authors incorporated in the 
family Allocreadiidae Stossich, 1903. Yamaguti 
(1971) placed the mentioned subfamily within 
Homalometridae (Cable et Hunninen, 1942), 
including parasites exclusive to chameleons, with a 
single genus Malagashitrema (Capron et al., 1961). 
Up to the present, only two species of this genus 
have been described: the type species, M. 
aphallosum in Chamaeleo spp. (C. verrucosus, C. 
oustaleti, C. lateralis, C. brevicornis, C. pardalis) in 
Madagascar (Capron et al., 1961 and Brygoo, 1963a) 
and M. cameroonense Fischthal, 1976 in African 
chameleons (C. cristatus and C. africanus) 
(Fischthal, 1976). The detection of M. aphallosum in 
C. parsonii Cuvier, 1825 represents a new 

identification of this digenean species in a Malgache 
chameleon, furnishing new data about the 
morphometry of this parasite (Capron et al., 1961). 
Postorchigenes is a genus of family 
Lecithodendriidae which includes digenenetic 
trematodes with large acetabulum and vitteline 
glands extends laterally at the two sides of the body 
in the anterior region. Some Postorchigenes species 
were reported in 7 species of lizards in families 
Gekkonidae, Agamidae, Lacertidae and Scincidae 
from Indonesia (Kennedy et al., 1987). There are 13 
genera of lizard in Family Gekkonidae from 
Southeast Asia (Belliars, 1969), among these, 7 
species of 5 genera were reported in Thailand, 
Cosymbotus platyurus, Gehyra sp, Gekko gecko, 
Hemidactylus frenatus, H. gamoti, Phyllodactylus 
melanostictus, P. siamensis (Nabhitabhata J; 
Personal communication). Since no data are 
available for helminth parasites from Egyptian 
reptiles specially Chamaeleo  chamaeleon so the 
present paper gives the first  information about 
trematode parasites infecting this reptilian species by 
the determination of the prevalence, intensity and 
habitat of two digenetic trematodes in common 
chameleon Chamaeleo chamaeleon collected in 
South Sinai, Egypt. Also this study describes the 
worms recovered morphologically and 
morphometrically by means of light microscopy.  



http://www.lifesciencesite.com)                                                          42012;9( Life Science Journal 

 

401 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1-8: Photomicrographs of the adult Postorchigenes sp. 1, 2 Whole mount preparations 
of the adult worm which is oval in shape terminated at the excretory opening (EO) and 
with a large anterior oral sucker (OS), median ventral sucker (VS), two oval testes (T) 
located laterally, a branched ovary (O) above the ventral sucker, lateral vitelline glands 
(VT), uterus (UT) which fill most of the posterior body region (Scale bar, 1mm). 3 High 
magnification of the anterior body showing the oral sucker (OS), a branched ovary (O), 
and the lateral vitelline glands (VT). (Scale bar, 0.4mm) 4-8 High magnifications of: 4 oral 
sucker (OS) (Scale bar, 0.3mm), 5 ventral sucker (VS) (Scale bar, 0.3mm), 6 Tesis (T) 
(Scale bar, 0.4mm), 7 Eggs (E) (Scale bar, 0.4mm), 8 Excretory opening (EO) (Scale bar, 
0.4mm).  
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Fig. 9-12: Photomicrographs of the adult Malagashitrema sp. 9 Whole mount preparations 
of the adult worm which terminated at the excretory opening (EO) with an anterior oral 
sucker (OS) nearly equal in size with a ventral sucker (VS) situated at the anterior third of 
the body, two ellipsoidal testes (T) enclosing ovary (O) in between, lateral vitelline glands 
(VT), uterus (UT) which fill most of the posterior body region (Scale bar, 0.3mm) 10-12 
High magnifications (Scale bar, 0.2mm) of : 10 Anterior body showing oral sucker (OS), 
Pharynx (PH) and the lateral vitelline glands (VT). 11 ventral sucker (VS), 12 Excretory 
canal (EB) terminated at the excretory opening (EO).  
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Fig.13: Line diagram of the adult worms of: a Postorchigenes sp. (Scale bar, 1mm). b Malagashitrema 
sp. (Scale bar, 0.3mm).  Oral sucker (OS), ventral sucker (VS), pharynx (PH), intestinal caeca (IC), testis 
(T), ovary (OV), uterus (UT), vitelline follicles (VT), excretory bladder (EB), excretory (EO)  and genital 
openings (GO). 
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2. Material and Methods 
Lizards were collected by hand or noose from 

south Sinai, Egypt during the period of 2011. Each 
lizard was killed within 8-24 hrs after capture with an 
intraperitoneal injection of a dilute solution of sodium 
pentobarbital or exposure to chloroform and fixed in 
10% formalin and then stored in 70% ethanol. The 
flukes collected from the stomach and intestines were 
washed out with normal saline (0.7% NaCl). The 
worm washing processes are repeated several times to 
remove any mucus or debris from their surface, then 
flukes were fixed in 5% formalin, flattened by 
repression and stained in acetic acid Carmine for 45 
min, washed in tap water, dehydrated through a 
graduated series of alcohol (50 %, 70 %, 90 %, 100 
%), cleared in xylene, mounted in Canada Balsam, 
and examined under the microscope. Taxonomic 
identifications of the digenean worms were based on 
Yamaguti (1971). Illustrations of the presented new 
species were made through the aid of a drawing tube. 
3. Results 

Thirty out of 115 (26.1%) of the common 
chameleon Chamaeleo chamaeleon (Reptilia: 
Chamaeleonidae) were found to be naturally infected 
with the digenetic trematode Postorchigenes sp. 
belonging to family Lecithodendriidae and 37 out of 
115 (32.1%) of the same lizard species were found to 
be naturally infected with Malagashitrema sp. 
(Trematoda: Homalometridae). The two species of 
digenetic trematodes were described for the first time 
in Egypt from this host species. 
Postorchigenes sp.  
Taxonomic summary 

Type-host: Chamaeleo chamaeleon (Family: 
Chamaeleonidae). 

Site of infection: infecting the intestine of the host 
lizard. 

Type-locality: South Sinai, Egypt. 
Prevalence: 290 lizard samples were examined for 

digenean parasites, 30 (74.1%) fish were infected. 
Materials deposited: Slides were deposited at 

Zoology Department museum, Zoology Department, 
Faculty of Science, Ain Shams University, Egypt. 

Description: Body oval, spinulate 0.8 - 1.7 
(1.3±0.2) mm long by 0.60 – 1.40 (1.0±0.2) mm wide 
(10 specimens).  Oral sucker larger than acetabulum 
0.13- 0.18 (0.15±0.02) mm in diameter. Acetabulum 
small, pre-equatorial 0.08-0.12 (0.09±0.02) mm in 
diameter. Prepharynx absent, esophagus short, ceca 
extending posterior to testes 0.08 - 1.4 (1.1±0.2) long 
by 0.14-0.19 (0.15±0.02) mm wide. Testes oval, 
nearly symmetrical, post-acetabulum, in middle level 
of the body 0.17-0.22 (0.20±0.02) mm in diameter. 
Cirrus pouch on left side of acetabulum 0.29-0.35 
(3.1±0.2) mm long by 0.10-0.16 (0.12±0.02) mm 
wide. Genital pore posterolateral to acetabulum. 

Ovary on right side of acetabulum, branched 0.25-0.32 
(0.26±0.02) mm long by 0.20-0.25 (0.21±0.02) mm 
wide. Vitelline glands extending transversely across 
the entire body between pharynx and acetabulum. 
Uterus occupying hind body and bifurcation. 
Excretory vesicle V-shaped. 
Malagashitrema sp.  
Taxonomic summary 
Type-host: Chamaeleo chamaeleon (Family: 
Chamaeleonidae). 
Site of infection: infecting the intestine of the host 
lizard. 
Type-locality: South Sinai, Egypt. 
Prevalence: 290 lizard samples were examined for 
digenean parasites, 37 (74.1%) were infected. 
Materials deposited: Slides were deposited at Zoology 
Department museum, Zoology Department, Faculty of 
Science, Ain Shams University, Egypt. 
Description: Body large, smooth, 2.2- 3.7 (2.4±0.2) 
mm long by 0.90 -1.30 (1.1±0.2) mm wide (10 
specimens). Oral sucker larger than acetabulum, 0.35-
0.42 (0.39±0.02) mm in diameter. Prepharynx absent, 
esophagus short, ceca wide straight, terminating near 
posterior extremity, 1.62-2.12 (1.9±0.2) mm long by 
0.22-0.30 (0.27±0.02) mm wide. Acetabulum in 
anterior half of body. Testes slightly lobed, 
symmetrical, partly in acetabulum zone, 0.38-0.45 
(0.42±0.02) mm in diameter. Cirrus pouch pre-
acetabulurn 0.39-0.50 (0.41±0.02) mm long by 0.10-
0.15 (0.13±0.02) mm wide. Ovary in between lobes of 
testes 0.22-0.30 (0.23±0.02) mm in diameter. Vitelline 
follicles numerous, in extracecal fields, in anterior 
third of the body. Uterus occupying posttesticular 
region. Excretory bladder tubular. 
4. Discussion 

Thirty (26.1%) and thirty seven (32.1%) of 115 
Chamaeleo chamaeleon harbored two new helminthes 
representing 2 species, these are Postorchigenes sp. 
belonging to family Lecithodendriidae, and 
Malagashitrema sp. of family Homalometridae. Many 
studies were carried out to determine the prevalence of 
digenetic trematodes and helminth parasites in 
different lizard hosts (Yamaguti, 1958; Al-Barwari 
and Nassir 1983; Kennedy et al., 1987; Goldberg et 
al., 1993; 1994; Didyk et al., 2007; Yildirimhan et al., 
2011). The prevalence of Postorchigenes sp. (26.1%) 
reported from the present study were agreed with the 
previous study carried out by Kennedy et al. (1987) 
who described a three species of digenetic trematodes 
from seven species of lizards from Idonesia. Also they 
found that prevalence and intensity of P. geckonum 
and P. ovatus were similar in males and females of 
each host species examined except for the gecko 
Gehyra mutilata, in which females had a significantly 
higher prevalence of infection of both parasites than 
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males and this difference is possibly due to differential 
food preference. 

The presence of Malagashitrema spp. proved 
that Malagashitrema is a genus with species linked to 
Chamaeleo spp. These trematodes adapted to 
different areas, making their presence are possible in 
different geographical regions in the world and 
appears to be a species adapted to Chamaeleo spp. 
(Casanova et al., 1994). In the 298 specimens of the 
ten chameleon species analyzed by Capron et al. 
(1961), M. aphallosum was detected with a general 
prevalence of a 2,340% 1,340% in Chamaeleo 
oustaleti, 0.670% in Chamaeleo lateralis and 0,330% 
in Chamaeleo verrucosus.  

In the only specimen of C. parsonii analyzed 
by the above-mentioned authors, as well as those 
species of chameleons from which only a few 
specimens were analysed (l of Chamaeleo minor, C. 
rhinoceratus and C. boettgeri; 2 of C. guentheri and 
Chamaeleo sp.; 25 of C. pardalis), M. aphallosum 
was not detected. In a larger sample (627 
chameleons), Brygoo (1963a) detected the digenean 
in 3,820% of the hosts, amplifying the host range 
with two new species, C. pardalis and C. brevicornis, 
with a prevalence of 7,01 % and 4,00% respectively. 
The absence of this parasite in C. parsonii in 
Brygoo's study (1963a) could be due to the low 
number of individuals of this species analyzed (n=8). 
The presence of Malagashitrema in most of the 
examined Chamaeleo lizards by previous studies in 
addition to our identification supports the hypothesis 
formulated by Brygoo (1963b) refering to the 
endemic character of this trematode species in 
Chamaeleo spp. 
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Abstract: The combination of hypertension and proteinuria such as preeclampsia during pregnancy markedly 
increases the risk of prenatal mortality and morbidity.  24hour urine protein estimation is the gold standard for 
assessment of proteinuria. This study was undertaken to determine whether an 8hour & 12hour protein estimation 
correlated with that of a formal 24hour collection. The study population included 65 pregnant women over 20 weeks 
gestation with hypertension admitted for assessment of proteinuria in Bandar Abbas Dr. Ali Shariati hospital. Urine 
samples were collected over 24hours with the first 8hours, next 4 hours, and remaining 12 hours collected in 
separate containers. The urine volume, and total protein levels were measured in the 8, 12, and 24 hours samples and 
compared each other. Of 65 patients 35 had no proteinuria, 27 had mild proteinuria and 2 had severe proteinuria. 8 
hour sample predicted significant proteinuria with sensitivity of %63, specificity of %91 positive predictive value of 
%86 and negative predicative value of %82. Total protein values for 8 and especially 12hour sample correlate 
positively with values of 24hour sample for patients with proteinuria.  
[Minoo Rajaei, Parvaneh Pazouky, Maryam Azizi Kutenaee, Laila Haghani, Pouneh Nekouei, Mitra Ahmad Soltani, 
Soghra Fallahi. Use of 8-hour and 12-hour Urine Sample for Prediction of Significant Proteinuria. Life Sci J 
2012;9(4):406-408] (ISSN:1097-8135). http://www.lifesciencesite.com. 61 
 
Keywords: Pregnancy, Proteinuria, Preeclampsia 
 
1. Introduction 

Hypertension is among the fatal triad of 
maternal mortality rate (1). Proteinuria is a sign of 
worsening hypertensive disease, specifically 
preeclampsia (2, 3). Significant proteinuria is defined 
by 24hour urinary protein exceeding 300 mg per 
24hour, or persistent 30mg/dl (1+ dipstick) in random 
urine samples (1, 4). The 24hour urine collection has 
been the gold standard for making the diagnosis of 
significant proteinuria in patients with pregnancy 
induced hypertension (5).  The test takes the 24hours 
to complete, which leads to delay diagnosis and 
inaccurate results as the result of incomplete 
collection. This precludes the use of a shorter 
collection period or the use of a random urine sample 
for protein concentration measurements, the latter of 
which would be the most practicable. The degree of 
proteinuria may fluctuate widely over any 24hour 
period, even in severe cases (6). Therefore, a single 
random sample may fail to demonstrate significant 

proteinuria (7). This study was undertaken to 
determine whether an 8hour & 12hour protein 
estimation correlated with that of a formal 24hour 
collection. 
 
2. Material and Methods  

This is a cross-sectional study on pregnant 
women over 20 week gestation with the diagnosis of 
Pregnancy Induced Hypertension. The study 
population included 65 pregnant women in Bandar 
Abbas Dr. Ali Shariati hospital. Patient's urine was 
collected over 24hours in the first 8hours, next 
4hours, and remaining 12hours collected in separate 
containers. The urine volume and total protein and 
creatinine levels were measured in the 8, 12, and 24 
hours samples and compared. The first lab test was 
dipstick test, and then trichloroacetic acid 12.5%. 
First sample: First, six cc of the 8hour urine were 
taken. Second sample: the remained sample of 8hour 
sample plus 4hour sample was added and six cc of 
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the result solution was considered as the second 
sample. Third sample: the 12hour sample was added 
to the 24hour sample and six cc of the solution was 
examined as the third sample. Proteinuria was 
defined as 100 mg or more protein in the 8 hour 
sample, 150 mg in 12hours and 300 mg in 24hours 
sample. The amount measured was multiplied by 3 
and by 2 respectively. Pearson’s correlation 
coefficient, specificity, positive predictive value and 
negative predictive value were determined. The 8 and 
12hour results were compared with the 24hour results 
by use of simple regression analysis. The Pearson’s 
coefficient was 0.873 and 0.890 respectively.  
 
3. Results  

Table 1 and 2 summarizes the results of the 
study. Of 65 patients 35 had no proteinuria, 27 had 
mild proteinuria and 3 had severe proteinuria.  

 
Table1.  Cases characteristics 

 
Table 2. Comparing 8 hour and 12 hour random 
urine collection 

12 
hour 
urine 

8 
hour 
urine 

Random Cases 

28 
(43%) 

22 
(33%) 

35 
(53%) 

Proteinuria cases (%) 

24 19 22 positive 
4 3 13 False positive 

37 
(56%) 

43 
(66%) 

30 
(46%) 

Non proteinuria cases 
% 

32 32 23 Negative 
5 11 7 False negative 

82% 63% 75% Sensitivity 
88% 91% 63% Specificity 
85% 86% 62% PPV 
86% 82% 76% NPV 

 
Eight hour sample predicted significant 

proteinuria with sensitivity of %63, specificity of 
%91 positive predictive value of %86 & negative 

predictive value of %82. 12hour sample predicted 
significant proteinuria with sensitivity of %82 
specificity of %88 positive predictive value of %85 
negative predictive value of %86. 
 
4. Discussions  

There remains considerable variation in the 
use of methods for assessing the amount of protein 
excretion as well as doubts about many of the 
techniques used (8-11). However it is acknowledged 
that estimation of urinary protein excretion over a 
24h period is the reference, or gold standard, method. 
This approach, however, is considered by many to be 
impractical in some circumstances, particularly in the 
outpatient setting, because of the difficulties 
associated with obtaining a complete collection. In a 
study of elderly patients, Mitchell et al. (12) had to 
discard >20% of the samples returned because they 
were considered to be incomplete; Chital et al. (13) 
In their study had to discard 10% of the samples 
received for similar reasons. The need for a 24h 
collection is a result of the high degree of variation in 
the urinary protein concentration during the course of 
the day. Several authors have investigated the 
variation in protein excretion during the day and 
found that values can vary from 100% to 500%. 
Factors, including (a) variation in water intake and 
excretion, (b) rate of diuresis, (c) exercise, (d) 
position, and (e) diet. The variation may be further 
exacerbated by pathologic changes in blood pressure 
and renal architecture (6). Although the dipstick 
technique is fast but it can only measure albumin in 
the urine and it can make false negative results. It can 
even have the inter-rater error of measurement (14). 
Meyer and colleagues detect a 34% negative 
predictive value and 92% Positive predictive value 
for dipstick technique (7). Other studies have 
assessed the value of single voided and 2hour protein 
estimations... The quantitative assessment of single 
and 2hour protein specimens has been shown to be 
accurate when compared with to standard 24hour 
estimation and were both time and cost- effective. 
Samantha et al demonstrated moderate correlation 
between the standard 24hour urinary protein 
estimation and two hour estimation (15). Otero pinto 
et al   suggested that 8 and 12hour proteinuria can be 
used as a tool to perform and early diagnosis of 
preeclampsia (16). Our study shows that total protein 
values for 8 and specially 12hour sample correlate 
positively with values of 24hour sample for 
proteinuria.  
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Abstract: Intrinsically conducting polymers (ICPs) have been studied extensively due to their intriguing electronic 
and redox properties and numerous potential applications.  Polyaniline, its derivatives and composites has been 
recognized as ICPs. These polymers are attractive materials owing to good stabilities, easy synthesis, desirable 
conductivity; exhibits extraordinary electronic properties. Because of this they finds a wide variety of applications 
such as electromagnetic, interference shielding, energy storage, catalysis, chemical sensing, biochemistry, smart 
clothing, corrosion devices and microwave absorption industries. However, it is inherently brittle and poor in 
processability To improve these restrictions and extend it functions, the fabrication of it advanced composites has 
attracted a great deal of attention & various procedures have been adapted. The scaled–up assays in this area, offers 
a wide scope of scattered literatures frequently utilized for “experts in the field”. Assembling this ill–matched data 
was the main purpose our ventures in this article. Scince; Assays, gaps, particular themes in other papers overall 
assessed aligned in this review article & outlined in sub–topics such as fundamental concepts, engaging procedures, 
improvement methods and application trends for emerge literature approvable in advanced science & educational 
journals.  
[Alireza Valipour, Peyman Najafi Moghaddam , Bakhtiyar A. Mammedov. Some aspects of chemical procedures 
& application trends of polyaniline as an intrinsically conductive polymer. Life Sci J 2012;9(4):409-421] 
(ISSN:1097-8135). http://www.lifesciencesite.com.62 
 
Keywords: polyaniline, inherently conductive polymers, doping, processability, composites.  
 
1. Introduction  

1.1. Some fundamental concepts & research 
importance angle  
    With the discovery in 1970 of intrinsically 
conductive polymers (ICPs), an attractive subject of 
research was initiated because of the interesting 
properties and numerous application possibilities of 
ICPs  and  since the successful synthesis of 
conducting polyacetylene in 1977 by Shirakawa et al, 
ICPs have generated tremendous interest due to their 
potential applications in various fields such as 
electromagnetic interference shielding, energy storage, 
catalysis, chemical sensing, biochemistry, smart 
clothing, corrosion devices electrochromic display 
devices, separation membranes, anticorrosive coatings 
and microwave absorption industries.  
     ICPs are inherently conducting in nature due to 
the presence of a “conjugated electron system” in their 
structure. ICPs have a low energy optical transition, low 
ionization potential and a high electron affinity. A high 
level of conductivity (near metallic) can be achieved in 
ICPs through oxidation–reduction as well as “doping” 
with a suitable dopant. ICPs are a novel class of 
“synthetic metals” that combine the chemical, 
electrochemical and mechanical properties of polymers 
with the electronic properties of metals and 
semiconductors. Although a variety of ICPs have been 

synthesized and investigated, polyaniline (PANI) is 
known as having, probably the best combination of 
environmental stability, good conductivity and low cost. 
The field of PANI’s composites will be widely 
discussed & expand because from economic point of 
view, PANI is significantly superior to other ICPs, the 
aniline monomer is less expensive than the other 
monomers used for ICP. The synthesis of PANI is very 
simple, properties can be tuned easily, and it has 
numerous application possibilities . As a consequence, 
polyaniline , its derivatives and composites have very 
strong potential on a large scale for the industrial 
applications mentioned above and many of the other 
potential uses for it have yet to be explored because of a 
number of obstacles that need to be overcome. All these 
factors contribute to PANI being superior to other ICPs. 
     On the other hand, PANI is hygroscopic, 
mechanically weak and its processability is poor, it 
degrades before melting, it is insoluble in common 
organic solvents, it is soluble only in concentrated 
sulfuric acid under specific conditions. The common 
usage of this material has been restricted due to its 
insolubility, infusibility, modest environmental stability, 
and incompatibility with common polymers due to the 
rigid chain originating from an extended conjugated 
double bond which renders it unprocessable. However, 
limitations of  processability such as low mechanical 
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strength, poor flexibility have prevented PANI from 
making significant commercial impact. Special attention 
is paid to improve the processability of the PANI and 
several approaches have been developed, various 
procedures and improvement methods and processes, 
have been adapted. The scaled–up and reliable 
procedures for optimize electrical conducting & 
enhance processability offers a wide range of 
possibilities to preparation it composite materials for 
extend it functions & expand further applications. A 
wide range of procedures, composites, strategies for 
change reaction mediums for improvement of PANI’s 
composite restrictions that in various literatures were 
scattered outlined by disciplines of educational 
lituratures in this article [1,2].  
 
1.2. Aim of this review 

Since a vague signpost or a detour down a side 
trail could well have audience of journal lost and 
wondering, for help them that follow the development 
of article’s contents, was attempted clear signals in the 
form of clearly worded topic sentences, relevant support, 
reasonable interpretations of material, and logical 
conclusions authorized. In the other researches & 
review literatures, there are common literature 
procedure of hard approach, introducing  of total or 
few application aspects &  regretfully follow a lot of 
obscure sources  have been demonstrated, therefore in 
practice, mostly  utilized for “experts in the field”. 
Furthermore web texts of other review articles about 
application aspects of ICPs & PANI, accompanied in the 
way majority of nonscientific aims.   
   In this work, catching the attention of a wide 
audience will be purposed therefore in the first place, 
only useful references, i.e. mainly primary, facile 
available, reliable & essential sources have been 
referenced, interpreted the literature rather than just 
listing results and if two or more authors disagree, 
express who is correct, were avoided  topics that 
require hard–to–get documents such as patents, 
government reports or obscure journals Second, chief 
points of recent articles edited in a flexible & 
expandable literature with supported of trace engaging 
aspects of  PANI such as its  advanced composites, 
fundamental concepts based on recent approaches, 
terms of polymerization conditions, some of it 
applications and so on. In the third place, an enjoyable 
article was authored that research motivation aspects is 
overcome & supported by persuasive evidence, 
therefore any current interested to polymeric chemists in 
all levels can utilized it.  
  In the field of ICPs based on  PANI,  chief points  
including chemical, electrochemical, template, 
enzymatic, plasma, photo  and a number of other 
procedures. Which of this items is again subdivided 
such as, chemical polymerization is subdivided into 

heterophase solution, interfacial, seeding, metathesis, 
self–assembling, sonochemical etc. polymerizations. 
The rapidly expanding subjects of these procedures are 
generating many exciting new materials with novel 
properties. It is therefore, of immense significance to 
explore whether & applying of conducting polymers can 
lead to better performance in these already established 
areas, and whether reliable and scalable synthetic 
methods can be developed for the procedures of 
produce conducting polymer composites in order to 
provide the necessary materials base for both research 
and applications. The main objective of the present 
article is the matching of chief points from various 
literatures such as:  polymeric conductivity & 
processibility fundamentals, setups, procedures and to 
penetrate into exact application aspect  of them. The 
aim of this attempt was to produce/show derivatives, 
grafts, blends & composites of PANI companion in the 
way, provide specific application.  
   Since the various procedures, chemical 
improvements & processes, application aspects 
scaled–up, enormously expanded & overlapped in the 
available literature reviewed for this study as 
mentioned above, attempts only             “ useful 
& engaged of them, instanced to make this article to 
form clear ideas of investigate subject and for enhance 
visualization of interests in the field”.  In other word, 
these articles creates reader’s interest in the subject of 
ICPs based on PANI composites and provide them with 
enough & exact information about field’s topics to 
understand other expert research sources that have 
enough & exact experimental methods, results and 
discussion.   
 
2. General baseline  
   The ICPs polymers are conducting systems that 
have conjugated  electrons. Conjugated polymers 
consist of alternating single and double bonds, creating 
an extended network. The movement of electrons within 
this framework is the source of conductivity. However, 
dopant is required to increase the level of conductivity 
for this type of polymers. The ability of polymers to 
become electrically conductive was shown when a 
scientific breakthrough demonstrated that to become 
electrically conductive, a polymer must imitate a metal, 
which means that electrons in polymers must be free to 
move and must not be bound to atoms. Most polymeric 
materials are poor conductors of electricity because a 
large number of free electrons are not available to 
participate in the conduction process. In principle, an 
oxidation or reduction reaction is often accompanied by 
the addition or removal of electrons. Therefore, a 
polymer might become electrically conductive by 
removing electrons, a process described as ‘‘doping’’ .  
  Amongst the generation of ICPs, polyaniline (PANI) 
is one of the most promising candidates and a lot of 
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studies have been devoted to the polymer. The reason is 
that PANI is easy to synthesize and is rather 
environmental stable combined with a high conductivity 
(Figure 1). However, PANI in its conducting form is 
also intractable in nature. Subsequent developments to 
modify PANI into a processable form by means of 
counter ion induced processing, backbone substitution 
with alkyl chains etc. led to the use of PANI in a number 
of applications, usually in (nano)composites where 
PANI in dispersed form acts as a conductive filler. Upon 
mixing PANI with conventional polymers, the strong 

electrostatic interactions between PANI molecules 
results in a phase segregated morphology leading to loss 
of connectivity between the dispersed PANI particles 
and hence poor conductivity. Thus, a high(er) filler 
content is a prerequisite to achieve the necessary 
so–called ‘‘ percolation threshold’’. The downside of 
increasing the PANI concentration is a loss in physical 
and mechanical properties of the 
composite/blend(Figure1)[3]. 
 

 
 

 
Figure  1. Electrical conductivity of PANI as a ICPs (original Figure from[3]) 

 
2.1.  The course of aniline oxidation at various 
acidities 
  Polyaniline is typically prepared by the chemical 
oxidation of aniline or anilinium salts, such as aniline 
hydrochloride or aniline sulfate, in acidic aqueous 
medium, ammonium peroxydisulfate (APS) being the 
most common oxidant (Figure 2). Hydrogen atoms 
abstracted from the aniline molecules during their 
coupling to oligomeric and polymeric structures are 
released as protons, i.e., sulfuric acid is a by–product. 
The pH thus always decreases in the course of aniline 
oxidation. Such process is sometimes called a “falling 
pH” method of PANI preparation [4,5]. 
 PANI is a semi–crystalline, heterogeneous system with 
a crystalline (ordered) region dispersed in an amorphous 
(disordered) region as shown in Figure 3d. It is similar 
to a Quasi–Metallic Island surrounded by a 
non–metallic amorphous zone (Figure 3). The 
crystalline domains are metallic in nature, where 
conduction occurs through electron delocalization or 
hopping of the charge carrier due to the ordered 
structure. The conduction in the metallic region occurs 

by the hopping of charge carriers through the polaron 
structure [5]. 
 

1. Some approaches for the synthesis of PANI 
2.1 Interfacial polymerization 
  Water–soluble polyaniline can be prepared via the 
interfacial polymerization route in the presence of PSS 
dispersed in the water phase. In this setup, the aniline 
monomers and the PSS are dissolved in CHCl3 organic 
phase and the aqueous phases, respectively, with the 
reaction taking place at the interface. Polyaniline is 
formed at the interface where the aniline monomer and 
PSS are found within 10 min in a process by which 
aniline is protonated by the PSS in the presence of the 
oxidant, ammonium persulfate. During this oxidative 
polymerization of aniline, the PSS act as a proton 
source for the doping agent and provides the necessary 
counterions to the developing charged polyaniline. The 
excess sulfonic groups can improve water–soluble 
properties and the resultant polyaniline easily dispersed 
in aqueous solution(Figure 4.) [6].  

 



Life Science Journal 2012;9(4)                                           http://www.lifesciencesite.com 

412 
 

 
 
Figure 2.  Polyaniline (PANi) has three electrochemical states: leucoemeraldine, emeraldine, and pernigraniline. Not 
only are ions exchanged, but in aqueous electrolytes there is also proton exchange, since the different states have 
difference pKa. In water PANi is thus considerably more complex to use for actuators, since oxidation can result in 
either an expansion or a contraction, depending on pH [6].  
 
2.2 Rapid mixing of reactants 
  This is the simplest method for synthesizing PANI 
and in place of conventionally slow addition of the 
aqueous APS solution, the aniline monomer is mixed 
rapidly with APS solution. Here, the initiator molecules 
are consumed rapidly after the initialization of the 
polymerization reaction due to the even distribution of 
aniline monomer and APS molecules in the solution 
[7]. 
 
2.3 Sonochemical synthesis  
   Jing et al.(2007) has reported the synthesis 
of PANI similar to the synthesis procedure of 
conventional PANI. The acidic APS solution is 

added dropwise to an acidic aniline solution, 
and subjected to the ultrasonic irradiation which 
results to the high yield of PANI. It has been 
found that the excessive addition of aniline 
monomer or  APS could contr ibute to the 
continuous formation of the primary PANI 
products or  could lead the agglomeration of 
PANI. Unlike conventional procedure where 
irregular morphology of PANI is obtained, the 
sonochemical synthesis strictly prevents the 
further  growth and agglomeration and thus, 
generates uniform morphology of PANI 
[8].Figure 5 shows SEM images of dried–down 
polyaniline colloids [8].  

 

Physical terms Chemical terms 
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Neutral soliton  Free radical 
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Negative  soilton 
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Figure 3. some aspects of structure & dynamic of PANI (original Figures from [5] ).  

 

 
 

 
 
 
2.4. Electrophoretic synthesis 
  The first step of a reaction requires a preparation of 
conducting PANI through the chemical procedure using 
APS as oxidant. In the second step, a stock solution of 

PANI (1 mg/ml) is prepared in the formic acid and the 
colloidal suspension is prepared by adding 100 ml of 
the stock solution into acetonitrile for the preparation 
of an electrolyte. In the colloidal suspension, 

 



Life Science Journal 2012;9(4)                                           http://www.lifesciencesite.com 

414 
 

 

 
 
Figure 5 . Polymerization of aniline under ultrasonic irradiation . SEM photographs of the dried–down polyaniline 
colloids formed (a) without and (b) with ultrasonication (SEM Figures from [8] ) .  
 
    PANI dissociate into ions due to high dielectric 
medium which is offered by acetonitrile and thus, 
results to the formation of the positively charged PANI. 
The last step involves the electrophoretic film 
deposition where under the influence of applied voltage 
for a required time duration, positively charged colloid 
spheres of PANI in acidic colloidal suspension starts 
moving towards the negatively biased fluorinated tin 
oxide glass (FTO) electrode. This stepwise growth 
synthesis produces the uniform nanostructures of PANI 
on the surfaces of the FTO glass substrates [8].  
 
2.5. Kinds of  Doping   
2.5.1. Self–doping 
  ‘Self–doping’ is the most successful approach for 
increasing the solubility of conductive polymers in 
aqueous solution. When ionizable functional groups 
that form negatively charged sites are attached to the 
polymer chain to make the polymer conducting, it is 
referred to as ‘self–doping’ or when the group is an 
acid, ‘self–acid–doping’. The distinctive properties of 
self–doped conducting polymers are their water 
solubility, electroactivity and conductivity over a wider 
pH range (in the case of polyaniline), and thermal 
stability [9]. 
 
2.5.2. Secondary doping  
  It was shown that the effect of the secondary doping 
was based primarily on a change in molecular 
conformation of the polyaniline from compact coil to 
expanded coil. The secondary dopant is an inert 
substance solvent. Its function is to solvate the counter 
anions of the polymers; increase the repulsion between 
positively charged polymer backbones; decrease the 
aggregation and, therefore, increase the crystallinity 
and conductivity of the polymer films. The interaction 
between solvent molecules and polyalkylthiophene had 
been reported in the literature. The degree of 
conjugation in doped regio–regular polyalkylthiophene 

solutions related directly to the dielectric constants of 
the solvents [9]. 
 
2.5.3. Radiation doping  
  To improve the conductivity further, conducting 
polymers have been irradiated with x–rays, gamma 
radiation, and gamma and electron beams. When 
ionizing radiation interacts with polymer materials 
active species such as free radicals are produced, 
thereby initiating chemical reactions including 
crosslinking, chain scission, and grafting.  
 
            8nC
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The usage of radiation technology compared to 

chemical one has the advantages of pureness, no 
chemical catalysts, wider applications, easy process 
and commercial production [9].  

 
3. Measurement of electrical  conductivity  
  There are few methods for determining the surface 
resistivity of a material using common techniques such 
as the four–point probe method and the Van der Pauw 
method.  
 

 
 
3.1. Four–point probe method 
  Electrical conductivity measurements were 
performed by standard four–probe (4–point)  method. 
A Keithley source meter and a Keithley electrometer 
were used as constant D.C. source and volt meter, 
respectively. Low temperature conductivity 
measurements were made using Sumitomo cryogenic, 
as shown in Figures 6. 
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The conductivity (σ) was calculated from the relation (1). (1) 
Where I, V and d are applied current, measured voltage and the thickness of the pellet, respectively [11]. 

 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Chemical procedures  
4.1.  Combinatorial coupling of diazonium 
salts with polyaniline 
  The low solubility of conducting polymers in most 
solvents makes them ideal to perform combinatorial 
chemistry reactions on the polymer. Recently, 
combinatorial reactions have been used to produce 
conjugated polymers with success. To extend the 
method to conductive polymer modification, diazonium 
coupling with polyanilines was chosen as synthetic 
method (Figure 7.),the decrease in conductivity is only 
of one order of magnitude. Such decrease is a 
reasonable trade–off for the improved solubility [10]. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.2. Composite formation   
  The first and the most widely used conducting 
polymeric systems are the composites in which an 
insulating polymer matrix is filled with a particulate or 
fibrous conductive fillers such as a carbon or a metal to 
impart high conductivity. Applications for such 
composites are wide spread, these are used for 
interconnections, printed circuit boards, encapsulations, 
die attach, heat sinks, conducting adhesives, 
electromagnetic interference (EMI) shielding, 
electrostatic discharge (ESD), and aerospace 
engineering. into account, the following aromatic 
amines were chosen for a first trial. It is possible to 
couple type an amines (non activated) with type B 
amines (activated) to produce azo dyes terminated in 
–NH2. These azo dyes could be diazotized and coupled 
with PANI. The effectiveness of the diazonium salts 
coupling to PANI was tested.  

As the aspect of chemical industries such as 
corrosion fields, composites of polyaniline, have been 
extensively used as anticorrosive coatings on metals. 
However pure coatings of polyaniline and its 
derivatives suffer from poor mechanical properties and 
adhesion strength. To improve the anticorrosive 
efficiency, mechanical properties and adhesion strength, 
polyaniline composites were prepared and applied on 
various metals for corrosion protection. Composite 
materials nowadays play an increasingly important role 
due essentially to their lighter weight and better 
corrosion resistance  [10]. 
 
4.2.1. Conducting polymer composite of 
multiwall carbon nanotubes 
filled–polyaniline 
  Tubular composite of protonic acid doped 
polyaniline (PANI) with multi wall carbon nanotubes 
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(MWNT) can be synthesized by in situ chemical 
oxidation polymerization [11]. 
4.2.1.1. Composite formation mechanism  
  The formation of tubular composites is believed to 
arise from the strong interaction between aniline 
monomer and MWNT. The interaction possibly comes 
from the – electron interaction between MWNT and 
the aniline monomer. Such strong interaction ensures 
aniline monomer adsorbed on the surface of MWNT 
during the formation of tubular composite. MWNTs 
therefore serve as the template and the core during the 
formation of the tubular composites. Due to the random 
formation of MWNT bundles, there are some “special 
gaps” between individual MWNTs as shown in Figure 
8 [12]. 
 
4.2.2. Preparation methods of different polymer 
based conducting composites from polyaniline 
  The methods of preparation of polymer–conductive 
filler systems depend primarily on the type of polymer, 
its initial form and the properties of the conductive 
filler. All the methods of composite preparation are 
discussed below: 
4.2.2.1.  Melt mixing  
  This is a popular method of composite preparation. 
This process involves the mixing of different 
components with a polymer at a temperature beyond 
the melting point of the polymer. The melt mixing 
procedure has also been successfully employed to form 
elastomer–PANI composites. 
4.2.2.2.  Mill mixing 
 This method is based on the incorporation of filler 
along with other ingredients into the rubber 
matrix in an open mill or internal mixer.  
4.2.3. Solution/dispersion mixing 
 This method involves the dissolution/dispersion of 
PANI and a matrix polymer either in the same solvent 
or in a different solvent, stirring of the mixture and 
finally drying out of the solvent.  
4.2.4.  Composite preparation through in situ 
and/or graft polymerization  
  This method involves either: (a) preparation of both 

PANI and the counterpart of the composite 
simultaneously 
in the same medium; or (b)dissolution/dispersion of the 
counterpart of the composite in a suitable solvent/water 
and polymerization of aniline in that medium; or (c) 
dissolution/dispersion of PANI in a suitable 
solvent/water and preparation of the counterpart of the 
composite in that medium. 
4.2.5. Composite preparation through 
electrochemical polymerization 
  This method involves the dispersion of the 
counterpart of the composite either in water or in a 
solvent containing aniline, acid or dopant and potential 
cycling is then repeated at the working electrode. 
4.2.6. Composite preparation through thermal 
reflux method 
  Pd–PANI composite has been prepared by the 
thermal reflux method, where the reaction mixture 
containing PdCl2·5H2O and aniline in methanol/water 
(1/1.5) was refluxed for 3 h at a temperature of 50 ◦C. 
 
4. 2.7.  Composite preparation through sol–gel 
process 
  As discussed above, many researchers tried to find a 
solution for better processability of PANI such as 
mechanical blending, solution blending, 
electrochemical deposition, and chemical surface 
deposition. The solution blending method, one of the 
promising methods, is solubilizing polyaniline in a 
variety of solvents including non–polar solvents. With 
counter ions used for doping  polyaniline.  
4.2.7.1. Hybrid composite film formability 
  There are several factors affecting formation of silica 
gels, i.e., water contents, additives, gelation time, etc. 
but the most important factor of silica particle 
polymerization is the pH of the medium. Figure  8.  
illustrates the poly– merization of aqueous silica sol 
under different pH. The sol–gel process involves the 
hydrolysis–condensation reaction of TEOS including 
Eqs. (2, 3) [11]. 
 

 
[Hydrolysis]:  

Si (OEt)4 + H2O  (EtO)3 Si OH + EtOH  
 

[Condensation]: 
 Si OH + OH –       Si O–   +   H2O                           (2)  

 Si OH + OH Si        Si  O  Si     +   OH –      (3) 
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Figure 8.  Schematic diagram of (a) the formation mechanism for tubular composites of MWNT and PANI, (b) 
in–situ polymerization and proposed composite interaction[11]. 
 

 
 
Figure 9. The preparation of graft-copolymer – 
copolyanilinehydroxybenzaldehyde (CAHB) has been 
carried out by joint condensation of oligoaniline(OA) 
& oligohydroxybenzaldehyde (OAHB) containing 
active amine & aldehyde groups respectively[13]. 
 
4.2.8. Template polymerization 
  One of the most effective and simple techniques of 
nanostructure formation is template synthesis. In this 
synthesis the desired material with the required shape is 

synthesized within the pores of a template and the 
template is then dissolved, leaving the material with the 
shape of the pores of the template. The template 
method has been used both for chemical and 
electrochemical polymerization in order to obtain 
conducting polymer nanotubes Template–based 
methods have attracted great attentions as a viable 
technology enabling to manipulate a length and a 
diameter of nanowires (Figure10). 
 

 

 
Figure 10. Synthesis route of  PSMA & template [16] 
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     Recently, various approach has veloped to 
synthesis PANI in the presence of matrix and template . 
The chemical and electrochemical oxidation of aniline 
followed by photonic doping has been reported for 
obtaining the polymer in conducting form. For practical 
applications, a conducting polymer must be  
cost–effective to synthesize, have good chemical and 

electrical stability and be able to be easily processed. 
Many methods have been reported to obtain applicable 
materials. Compared with other methods, template 
polymerization methods require only regular apparatus, 
and the resulted conducting polymer materials are often 
orderly arranged. (Figures 11,12.)[16] .  
 

 

 

 
Figure 13. Coating processes of conducting polyaniline on to a flexible substrate such as textile fabrics & SEM 
observation of polyaniline coated fabrics (a,b) ( SEM Figures from [16] ). 
 
  Since the discovery of electrical conductivity in 
ionic polymers, various ionically ICPs or polymer 
electrolytes have been prepared for a wide range of 
applications. The most interesting property of ICPs is 
their high (almost metallic) conductivity, which can be 
altered by simple oxidation or reduction and also by 
bringing the material into contact with different 
compounds.  
    The first and most widely used conducting 
polymeric systems were composites in which an 
insulating polymer matrix was filled with particulate or 

fibrous conductive filler, such as a carbon or metal, to 
impart high conductivity. Applications for such 
composites are widespread; these composites are used 
for interconnections, printed circuit boards, 
encapsulations, die attach, heat sinks, conducting 
adhesives, electro–magnetic interference (EMI) 
shielding, electrostatic discharge (ESD) and aerospace 
engineering. Unfortunately, these conductive fillers 
will impart heavy weight, poor surface finish, poor 
mechanical properties and easy oxidative degradation 
to the end product.  
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The preparation of PANI composites with various 
materials has received great attention because of their 
unique properties and applications in various electrical 
devices. However, the main problem associated with 
the effective utilization of all intrinsically ICPs (ICPs), 
including PANI, is inherent in their lower level of 
conductivity compared to metal and their infusibility 
and poor solubility in all available solvents . Polymer 
composites containing PANI (matrixes) have received 
much attention because of the resultant combination of 
improved processability and fairly good mechanical 
properties coupled with good conductivity [16]. 
4.2.9. Polyaniline nanofibers 
  Nanofibers with diameters of tens of nanometers 
appear to be an intrinsic morphological unit that was 
found to “naturally” form in the early stage of the 
chemical oxidative polymerization of aniline. In 
conventional polymerization, nanofibers are subject to 
secondary growth of irregularly shaped particles, which 
leads to the final granular agglomerates. The key to 
producing pure nanofibers is to suppress secondary 
growth [17]. 
 
5. Application aspects  
5.1.  Conductive polymers for corrosion protection  
  The potential of conducting polymer coating for 
corrosion protection is a topic of current controversy. 
In general, efficacy of conducting polymers very much 
depends on how they are applied and on the conditions 
of the corrosion experiment, i.e. depending on the exact 
conditions a conducting polymer may have excellent 
protection capability or may lead to a disastrously 
enhanced corrosive attack ( Figure 14 ) [18].  
5.2.  Coating of conducting polyaniline  
  Coating of conducting polyaniline on to a flexible 
substrate such as textile fabrics and sheets can retain 
the flexibility of the fabrics and the electrical 
conductivity of the ICPs . The electrical conductivity of 
polyaniline coated textile structures can be assorted by 
varying the  oncentrations of monomer, dopant, 
oxidizing agent and the polymerization parameters 
such as time and temperature. However, the amount of 
polymer deposition i.e. thickness of the coated layer 
can directly influence the fabric electrical conductivity. 
The coating of such conducting polymer–metal 
nanocomposite on the substrates typically requires 
more than two steps including purification steps:  
5.2.1. Coating of the substrates with a conductive 
polymer   
5.2.2. Application of metal nanoparticles onto the 
conducting polymer shells. 
  It was reported that conducting polymer–noble metal 
nanocomposites can be synthesized by a one–step 
chemical oxidative polymerization using metal salts as 
an oxidant. It was demonstrated that chemical oxidative 
polymerization using metal salts such as hydrogen  

tetrachloroaurate(III),silver nitrate (AgNO3), 
palladium(II) chloride (PdCl2), which act both as an 
oxidant and as a source of metal atoms, yielded 
well–dispersed metal nanoparticles in/on bulk 
ICPs[19].  

Henry et al. and  Fujii et al.[17] suggested that 
PdCl2 acts as an efficient oxidant for pyrrole to form 
PPy–Pd composite in aqueous media (Figure 15).  
  The solution processability and film–forming 
capability are of critical importance for the applications 
of a polymer. Scince, polyaniline is insoluble in water, 
it has been known to have poor water processability, 
likely due to the irregularly shaped micron–sized 
morphology. Therefore, an adduct such as a water 
soluble polymer [e.g., poly(N– vinylpyrrolidone), PVP] 
is needed to form a polyaniline colloidal dispersion. 
However, polyaniline synthesized by either interfacial 
polymerization or rapidly mixed reactions exhibit 
excellent water dispersibility due to its uniform 
nanofibrillar morphology. For example, when purified 
by dialysis or centrifugation, polyaniline nanofibers 
readily. 

 
Figure 14.Conductive polymers for corrosion 

protection (original Figures from [18].) 

 
Figure 15. . Digital photographs of T–shirt (Cotton 
100 %) before (a) and after (b) PPy–Pd nanocomposite 
coating[17]. 

 
Figure 16.  facile syntheses of fibers coated with 
conducting polymer–noble metal nanocomposites in 
aqueous media disperse in water without any adduct.  
Casting such dispersion onto a substrate, a mat of a 
random nanofiber network is obtained. (Figure 15) 
[17]. 
5.3. Conductive polymer hydrogels  
  Hydrogels are polymeric networks that have a high 
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level of hydration and three–dimensional (3D) 
microstructures bearing similarities to natural tissues . 
Hydrogels based on conducting polymers [e.g., 
polyaniline (PANI),] combine the unique properties of 
hydrogels with the electrical and optical properties of 
metals or semiconductors thus offering an array of 
features such as intrinsic 3D microstructured 
conducting frameworks that promote the transport of 
charges, ions, and molecules. Conducting polymer 
hydrogels provide an excellent interface between the 
electronic transporting phase (electrode) and the 
ionic–transporting phase (electrolyte), between 
biological and synthetic systems, as well as between 
soft and hard materials . As a result, conducting 
polymer hydrogels have demonstrated great potential 
for a broad range of applications from energy storage 
devices such as biofuel cells and supercapacitors, to 
molecular and bioelectronics and medical electrodes 
(Figures  17,18) [ 20].  
  Other potential applications of these ICPs are in 

chemical, biochemical and thermal sensors, artificial 
nerves, drug release systems, antistatic clothing, ion 
exchange membranes, electromechanical actuators and 
‘smart’ structures.  Interest in ICPs has its origins in 
the possible commercial applications of these materials. 
The commercial applications are based on the promise 
of a novel combination of light weight, processibility 
and electrical conductivity. Some of conducting 
polymer can change their optical properties on 
applications of current or voltage and therefore may 
find useful applications as heat shutter and light 
emitting diode (LEDs)These polymers have following 
important applications and are used in Electrostatic 
materials Molecular electronics Conducting adhesives 
Electrical displays, Electromagnetic shielding 
Chemical biochemical and thermal sensors,  Printed 
circuit boards Rechargeable batteries and solid 
electrolytes, Artificial nerves Drug release systems, 
antistatic materials , Antistatic clothing. 

 

 
 
 6.7. Other applications of ICPs 
  Optical computers, Piezoceramics Ion exchange 
membranes, Active electronics (diodes transistors) 
Electromechanical actuators, Aircraft structures 'Smart' 
structures, Switches, Welding of plastics, Corrosion 
protection, Loudspeakers. 
 
6. Conclusions 
  This review has attempted to outline various aspects 
of plyaniline(PANI) as intrinsically conducting 
polymers (ICPs). All considered features present 
strengths and weaknesses for any specific application 
some advantages or problems need to be evaluated and 
some of fitted literatures of this article fundamental 
concepts, chemical structure of  monomers, kind of 
dopants, procedures & environment for polymerization 
are required for obtaining high quality composites 
represented. 
  The investigations of PANIs  composite materials 
are an active exploration of the research because of its 
low cost, easy polymerization of it monomers, and 
unique properties. Important progress in the 

preparation of it composites and application of PANI 
has been reported consistently in the literature within 
recent years.  

The choice of dopants, kind of functional groups 
on monomer derivatives, chemical structure  of other 
elements such as grafts or template, reactant 
concentrations, ratio oxidant/monomer and 
polymerization conditions such as ultrasonication,  are 
important to obtain a regular PANI structure with high 
possible molecular mass, size/nanosize of particles or 
immixing with other elements in its 
composites/nanocomposites. Low cost, easy 
polymerization and improvement  performance of 
PANI makes these polymers the most promising 
composite materials for application in different 
industrial fields.New procedures of alternative 
polymerization for blending that can improve the 
properties of PANI composites, should promote future 
development of PANI in different application fields. 
  PANI literatures not only have been widely studied as 
research field, but also education regards especially in 
the view point of audience motivation. However, in this 
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work some aspect that would enhance performance 
would be to overcome the educational broadening that 
is often observed.More recently, an increasing number 
of papers on ICPs and PANI composites have been 
produced. PANI is a competitive element in conducting 
polymers for the stability and low cost preparation of 
the imprinted composites, compared with other 
conductive polymeric products. Today there are already 
conducting composites commercially available for 
application in various devices.However, the main 
problem associated with the effective utilization of all 
intrinsically conducting polymers (ICPs), including 
PANI, is inherent in their lower level of conductivity 
compared to metal and their infusibility and poor 
solubility in all available solvents( weak 
processability). Polymer composites containing PANI 
(matrixes) have received much attention because of the 
resultant combination of improved processability and 
fairly good mechanical properties coupled with good 
conductivity.In other review literatures, education 
aspects, have not yet been thoroughly attended. Enough 
regards in these areas are only just beginning to emerge 
and there are several potential aspects to be explored 
that could produce progress in the next few years in 
chemical education fields. 
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Abstract: Many pregnant women worry about labor pain and they are mostly willing to perform cesarean delivery. 
Nowadays many pharmacological and non-pharmacological methods are used to reduce labor pain. The present 
study aimed to investigate the effect of changing a woman’s position in the active phase of labor on the level of 
feeling pain during the delivery. This clinical trial was performed on 400 pregnant women in the active phase of 
labor who were selected according to the purposive sampling method. Samples were asked to fill out the 
questionnaire and personal questions, after that they placed in a sitting position and then after 15 minutes they 
changed their position and placed in a supine position. Changing the position iterated every 15 minutes and the level 
of pain in lower back and abdomen were determined by a pain ruler and finally the results were recorded. Data were 
analyzed through independent T-test and Chi-square.The majority of women who were in sitting position had lower 
abdominal pain rather than who were in supine position and changing the position from sitting to supine intensified 
the pain more than before. There is a significant relationship between a woman’s position during labor and the level 
of feeling pain in lower back and abdomen in the active phase of labor (p=0/000). Sitting position can reduce lower 
back pain and also lower abdominal pain; it can also change the level of severe pain into the moderate one and the 
level of moderate pain into the mild one in the active phase of labor.  
[Dousti Rana. The Relationship Between A Woman’s Position During Labor And The Level Of Feeling Pain In 
The Active Phase Of Labor. Life Sci J 2012;9(4):422-425] (ISSN:1097-8135). http://www.lifesciencesite.com. 63 
 
Keywords: Sitting Position; Supine Position; Labor Pain 
 
1. Introduction: 

Delivery is a normal physiological process but 
many women during pregnancy are worried and have 
severe anxiety about the labor pain, so in order to deal 
with this fear, they are willing to perform cesarean 
delivery in a way the nowadays elective cesarean 
deliveryhas been increased. The main factor of labor 
pain is uterine contractions and cervical dilatation and 
the amount of pain depends on the intensity and 
duration of uterine contractions and also the rate of 
cervical dilatation. Many researchers try to reduce 
labor pain and in this way they want to help 
physiological delivery and also prevent the trend of 
increasing cesarean section that is due to fear of 
childbirth. Nowadays many pharmacological and non-
pharmacological methods are used to reduce labor pain. 
Given that drug use may be associated with 
complications for the mother and her fetus, tendency to 
use non-drug treatments to relieve pain and suffering is 
greater. There are various non-pharmacological 
methods that have been proposed to reduce labor pain 
including breathing exercises, muscle relaxation, 
lumbosacral massage, listening to music, showering, 
moving and changing the position during the delivery. 
There are many positions that are suitable for women 
in labor including lying, standing, sitting, squatting, 
running, walking and etceteras. Given that labor pain is 
a physiological process and these kinds of pain are 
completely normal, note that the health status of the 
fetus should be considered, so these women need to be 

carefully monitored. However, pregnant women in 
many hospitals of Iran (maternity unite) lie back on the 
bed and they pass labor stages in this position, and 
usually have no mobility and remain in the supine 
position. This position for a long time leads to uterine 
artery pressure. Consequently, the volume of blood 
returning to the heart decreases and this phenomenon 
leads to hypotension and sometimes placental 
dysfunction, and also fetal heart rate may decreases and 
as a result leads to cesarean delivery. The present study 
aimed to investigate the effect of changing a woman’s 
position in the active phase of labor (dilatation 5-8 cm) 
on the level of feeling pain during the delivery. Finally 
if we could achieve significant results, our method can 
be used as a simple and non-pharmacological method 
so that to reduce labor pain in labor centers.  

 
2. Methodology: 

In this clinical trial, among the pregnant women 
who were admitted in Hazrat-e Zeinab (PBUH) 
Hospital, 400 people were selected randomly. The 
sample size (using the formula to determine the 
volume) consists of two groups; they were 400 people, 
in total. Nulliparous women with no risk of term 
pregnancy (37-42 weeks), having a fetus and normal 
fetal heart rate that displayed the head of the fetus, 
ruptured membrane and had spontaneous onset of labor 
and also were in 5-8cm dilatation, and did not receive 
pain medication and oxytocin during labor, were 
selected too. Some people, who need intervention (like 
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cesarean section) and preferred special delivery system, 
were excluded. At first, we explained the process to the 
selected people and after that samples were asked to fill 
out the questionnaire and personal questions, then they 
placed in a sitting position and after 15 minutes they 
changed their position and placed in a supine position. 
Changing the position iterated every 15 minutes. We 
chose 15 minutes because during the active phase, the 
cervix is opened 2 cm per hour and pain increases with 
progression of labor. Therefore, the suitable time for 
changing the position is a time in which from 
accelerating the delivery phase, the increased pain can 
be measurable. In each position, we asked women to 
measure their pain with a ruler. The pain ruler is scaled 
from zero to ten and two ends of it are symbols of min 
pain to max pain. The intensity of pain that participants 
felt in their lowerback and abdomen from each 
position, and the pain that immediately started from 
each contraction was measured through pain ruler; 
researchers categorized the levels of pain from the 
following pain ranges: 
 
Max pain Mid pain Mild pain Min pain 

10-8 7-4 3-1 0 
 

In the present study, pain intensity of the 
participants was only compared to themselves; the 
selected women (placing in sitting or supine positions) 
every 15 minutes reported their intensity of pain and 

because of this we can assert that the accuracy of this 
research is outstanding. During the study due to the 
accelerated delivery, the pregnant women had vaginal 
examination because doctors wanted to know that the 
cervix is open or not. The information about the 
intensity of pain (in the lower back and abdomen) 
according to pregnant women’s position (sitting or 
supine position) in various cervical dilatations was 
collected. During the study, due to fetal distress and 
intolerance of a particular situation, ten women were 
excluded but the study continued with 400 remaining 
people. Then data were analyzed through independent 
T-test and Chi-square. 

 
3. Results: 

The age range for the participants were from 15 to 
39 and their mean age was 21/6 ±3/6. The education of 
these women was 50% a diploma. The comparison of 
pain intensity in lower back and abdomen (in both 
sitting and supine position) at 5 cm cervical dilatation 
are shown in table 1.  

By using Chi-square test we found out that there is 
a significant relationship between lower back pain in 
sitting position and lower back pain in supine position 
in 5 cm cervical dilatation (p=0/000). The Chi-square 
test also showed that there is a significant relationship 
between abdominal pain in sitting position and 
abdominal pain in supine position in 5 cm cervical 
dilatation (p=0/000).  

 
 
Table 1- the comparison of pain intensity in lowerback and abdomen (in both sitting and supine position), in 
Nulliparous women who are in the active phase of labor at 5 cm cervical dilatation. 

The intensity of abdominal pain The intensity of lower back pain Supine position 
 

 
            Sitting position 

Max          Mid           Mild          Min Max          Mid           Mild          Min 

% #         % #            % #          % # %  #         % #            % #          % # 
0 0 0      0 83    44 17     

9 
0      0 0      

0 
28/8  24 17/2   5 MIN 

0       
0 

81   145 19    34 0       
0 

0/5     
1 

89/1  
163 

8/2   15 2/2  4 MILD 

47/7  
72 

43/7   
66 

8/6   12 0       
0 

55/9    
95 

38/8   
66 

5/3  9 0      0 MID 

52/9  9 47/1   8 0      0 0       
0 

61/1   11 38/9  7 0      0 0      0 MAX 

χ 2 = 328/963                          p= 0/000 χ 2 = 339/666                          p= 0/000 

 
By using Chi-square test we found out that there is 

a significant relationship between lower back pain in 
sitting position and lower back pain in supine position 
in 6-7 cm cervical dilatation (p=0/000). The Chi-square 
test also showed that there is a significant relationship 
between abdominal pain in sitting position and 

abdominal pain in supine position in 6-7 cm cervical 
dilatation (p=0/000).   

The comparison of pain intensity in lower back 
and abdomen (in both sitting and supine position) at 6-
7 cm cervical dilatation are shown in table 2.    

 
 
 
 
 



Life Science Journal 2012;9(4)                                           http://www.lifesciencesite.com 

424 
 

Table 2- the comparison of pain intensity in lowerback and abdomen (in both sitting and supine position), in 
Nulliparous women who are in the active phase of labor at 6-7 cm cervical dilatation 

The intensity of abdominal pain The intensity of lower back pain Supine position 
 
       Sitting position 

Max          Mid           Mild          Min Max          Mid           Mild          Min 
% #         % #            % #          % # %  #         % #            % #          % # 

0 
0 

0  
0 

80 
4 

201 0 
 0 

0      
0 

100   1 0  0 MIN 

0       
0 

92/7  89 7/3    
7 

0       
0 

0  0 93/2   
55 

6/8   4 00 MILD 

72/1 15  27/4  59 5      1 0       
0 

68/6  
190 

28/2   
78 

2/9   8 0/41 MID 

78/6  
66 

16/7  14 4/8     
4 

0       
0 

77/8  49 20/6   13 1/6   1 0      0 MAX 

χ 2 = 323/ 217                          p= 0/000 χ 2 = 134/ 713                          p= 0/000 

 
The Chi-square test also showed that there is a 

significant relationship between abdominal pain in 
sitting position and abdominal pain in supine position 
in 8 cm cervical dilatation (p=0/000). In this research, 
there is not a significant relationship between education 
and the intensity of abdominal pain.   

The comparison of pain intensity in lower back 
and abdomen (in both sitting and supine position) at 8 
cm cervical dilatation are shown in table 3.    
 
3.3.2 The aeration rate was controlled by the 

oxygen concentration in exhust gas 
The simulation result of variations of compost 

indexes, are listed in Table 2. With developed 
dynamic simulation model, Air flow was adjusted so 
that outlet oxygen concentration in the exhaust gas 
remained a proper range to optimize the aeration 
costly. When the oxygen concentration was 
controlled the range from 10% to 18%, At the same 
conditions, the experimental results are shown in 
Figure 8. 

 
 

Table 3- the comparison of pain intensity in lower back and abdomen (in both sitting and supine position), in 
Nulliparous women who are in the active phase of labor at 8 cm cervical dilatation. 

The intensity of abdominal pain The intensity of lower back pain Supine position 
 

       Sitting position 
Max          Mid           Mild          Min Max          Mid           Mild          Min 
% #         % #            % #          % # %  #         % #            % #          % # 

0       
0 

0      0 0      0 0      
0 

0      
0 

0      
0 

0      0 0       
0 

MIN 

0       
0 

94/1  16 5/9    1 0 
0 

0       
0 

100       
3 

0       
0 

0       
0 

MILD 

82/7 
13 

17/3   
28 

0       
0 

0       
0 

94/8   
16 

4/6       
8 

6       
1 

0       
0 

MID 

98/6 128 1/4   3 0      0 0       
0 

95/5    
213 

4/5    10 0       
0 

0       
0 

MAX 

χ 2 = 163/5                             p= 0/000 χ 2 = 55/851                             p= 0/000 

 
Discussion: 

The results showed that the majority of women 
who participated in this research, in the active phase of 
labor, by changing from supine position to sitting 
position felt less pain on their abdomen, and the 
intensity of pain in sitting position is much less than 
supine position. In Shimada et al. the pain scores for 
those in sitting position was much less than those in 
supine position. Their result is similar to us, and we can 
conclude that the pain in sitting position is possibly in 
connection with the nerves of Sacroiliac joint or SI joint 
and their surroundings.  

According to the study that was carried out by 
Pierce et al. and was planned for evaluating the 
relationship between the decreased lower back pain and 
abdominal pain during the first stage of labor, the 
analyzed data showed that the majority of patients felt 
persistent and crampingpain in their abdomen and lower 

back while placing in supine position. These results are 
against our achievements. The present study proposed 
that sitting position can reduce pain in abdomen and 
lower back, and also this can change the intensity of 
pain from severe pain into the moderate one and the 
level of moderate pain into the mild one in the active 
phase of labor. These findings are in the path of 
Melzack et al.  

Melzack investigated the intensity of pain in 
sitting and supine positions. According to the study, 
35% of pregnant women had abdominal pain and 50% 
of them had lower back pain in sitting position, these 
finding were against the results of Molina et al. They 
reported that the position (sitting or supine) will not 
influence the intensity of pain.  

Robert et al. concluded that patients at 6 cm 
cervical dilatation prefer to place in sitting position, and 
at the end of the delivery, they would prefer side-



Life Science Journal 2012;9(4)                                           http://www.lifesciencesite.com 

http://www.sciencepub.net/researcher                                        researcher135@gmail.com 425

sleeping. Cherzanofsky’s research showed that vertical 
position of women had significantly shorter phase of 
maximum slop but the intensity of pain did not differ. 
These findings are against our results. Mendez et al. 
proposed that the intensity of contractions was 
significantly higher in standing position, lower 
frequency of contractions and uterine activities were 
greater in this position. Less pain was considered during 
the time of uterine contractions and patients felt more 
comfortable in supine position. These findings are on 
the path of our achievements. Bloom et al. in a 
randomized study (among 1000 women) could find out 
that, walking is neither safe nor risky. In fact, walking 
does not have any influence on the active phase of labor.  

Davim et al. did a research on the effect of non-
pharmacological methods and reducing the intensity of 
pain by changing the position, and they finally 
concluded that these methods are applicable and 
appropriate and they can at long last reduce the intensity 
of labor pain. We can certainly assert that their findings 
are in the path of our achievements. The significant 
issue that should be note in this research is that 
changing the position from supine to sitting had more 
effect on reducing the lower back pain than abdominal 
pain and on the other hand, if the dilatation is greaterand 
if the delivery is close, the intensity of pain will be 
lesser.  

Therefore, in the active phase of labor we should 
allow pregnant women to change their position from 
supine to sitting (vice versa) because in this way the 
intensity of pain will be lesser. Of course we had some 
restrictions in the head of us, including the effect of 
time (morning, noon, and night) and chronobiological 
effects on the intensity of pain. Learning about the pain 
ruler was after admissions to the hospital and in the 
onset of labor, so this may slightly reduce the accuracy. 
This research only focused on supine on the bed and 
sitting position on the chair, there are some other 
positions that may reduce the pain even better but we 
restricted ourselves to this but note that further 
investigation is needed too. Among the labor stages, we 
only focused on the active phase of labor at 5-8 cm 
cervical dilatation, but it should be better to research on 
the second phase of labor, too. We only selected 
Nulliparous women in order to integrate the sample 
size; further investigations can be based on Multiparous 
women.   

 
Conclusion: 

Sitting position can reduce lower back pain and 
also lower abdominal pain; it can also change the level 

of severe pain into the moderate one and the level of 
moderate pain into the mild one in the active phase of 
labor. 
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Abstract: In analyzing the issue raised, first the mood, morality and mystical morality were defined, and the Islamic 
and non-Islamic roots of asceticism, and mysticism were studied. Then, the reasons for developing the mystical 
morality, including anti oppression, introspection, popularity, political power and the equality of the morality with 
the mysticism, and the asceticism foundation were considered. Then, through comparing the specifications of this 
morality and the needs of the modern societies, it was found out that the mystical morality (with roots in asceticism 
and mysticism) is able to solve the spiritual problems and the ethical needs of the societies. Moreover, it was 
explained that the specification of tolerance and intolerance against the strictness of the religion methods is regarded 
as the superiority of the mystical morality.  
[Hassan Davoodi. Analyzing the Roots of Mystical Morality and Its Application in the Modern Societies. Life 
Sci J 2012;9(4):426-434] (ISSN:1097-8135). http://www.lifesciencesite.com. 64 
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1. Introduction 

Morality is the plural form of mood, which 
means: “the internal face and the egoistic determined 
figure, based on which the optional good and evil 
deeds and words are issued by a man without thought 
(Superson, Anita (2009).” the mystical morality has 
various definitions in the mystics and jurists’ 
literature. Based on the definitions of their scholars in 
their books and works: “the most significant 
characteristics of whom, is their morality…. Abu 
Bakr al-Kattani said that: mysticism is the wellness 
of the mood, the one who has a better morality than 
you, is superior to you in mysticism.” There are some 
differences between the mystical and Sufism 
morality, similar to the differences that exist between 
mysticism, and Sufism, regarding the meaning of 
knowledge. Saadi Shirazi, states some part of 

 
These differences as the following: 

The scholar, the ascetic, and the Sufi, are all children 
in this way there’s no man, except the divine mystic 
 
Based on the definitions of mood, morality, and 
“knowledge,” one can state that the mystical morality 
includes God’s recognition and knowledge, and 
issuing the words and deeds based on that. The 
mystical morality with the roots in asceticism, 
mysticism, and historical events and trends appeared 
at the end of the third century, in the presence of such 
mystics as Rabia al Adawiyah, Al-Fozail ibn Iyaz, 
Sahl al-Tustari, Ibrahim ibn Adham, Mansour Hallaj 
(Wainwright, William J.1976). Since recognizing this 
morality is impossible without knowing its roots, it is 
necessary to discuss this issue in detail in this article 
1.1. The Roots of Mystical Morality 

In this regard, researchers have stated 
different opinions. Some groups know the basis in the 
Islamic practices; while some other know it based on 
the non-Islamic practices. In order to achieve a 
suitable conclusion, both opinions should be studied. 
2.1. The Islamic Roots of Mysticism and Sufism 

Stating some samples from Quranic verses, 
the prophet’s tradition, methods, practices, and the 
behavior of the Prophet’s (PBUH) followers and 
companions, will determine the details, and the 
Muslim Sufis’ behaviors and deportments in this 
regard, and then we will find out their similarity and 
consistency as the result of adapting the fundamentals 
of their religions with these verses and traditions 
(Smith, M. 1944).  
3.1. The Quranic Verses: 

The Quranic verses know that quitting the 
worldly life for the eternal hereafter life the reason 
for God’s satisfaction. Moreover, they warn Muslims 
about the world’s unreliability, and invite them to 
abstemiousness and piety, to observe the divine 
virtue, and to ignore the worldly affairs. Moreover, 
they regard His satisfaction achievement as the best 
reward for the good men, and call on all the good-
hearted believers to follow this way, and believe that 
the only way to prosperity and happiness and to 
achieve the divine Heaven, is to ignore the deceptive 
religions, and to believe in the high thoughts of the 
resurrection, instead. Some of the Quranic verses 
have reminded some aspects of mysticism, and God’s 
secrets, which pay the attention of all the believers to 
their depth. When the Muslims paid attention to the 
wonderful, delicate, and revealed Quranic words, 
they found out that God has devoted life to the 
human by blowing his soul into their 
bodies(FAZLMUHAMMAD, RAHMAN 
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ANSARIRAHMAN.1977), and has denoted the 
warmth of love and friendship to their cold bodies, 
they felt God even closer to them than their jugular 
vein. They presented the familiar message of their 
God, and called on them for grace and kindness from 
the window of the divine mercy despite of all the 
negligible of the human existence, or when, they 
heard the divine thanks and grace like friendly 
speeches. Their enthusiastic souls were so restless, 
that became stranger not only from the world and its 
pleasures, but also from themselves. Through hearing 
his verses of mercy in describing the blessings, and 
the Heaven adornment, and eternal comfort, and 
enjoying them, and relaxing next to the black-eyed 
nymph, and wearing silk clothes, and staying in 
luxurious palaces, the true believers make the burned 
and thirsty Arabs, who lived in deserts and were 
annoyed and irritated by the violence of the ignorant 
traditions, familiar with the way of asceticism, which 
was like a lifeline that directed the lost Muslims 
toward it, fearlessly. Besides, these verses, there are 
some other verses which call the believers to hope 
and fear. Fear from the agony, and painful fire which 
was completely tangible for the Arabs at that time 
added on their fear and terror, and encouraged them 
to the ascetic worship to escape from this painful 
destiny and fearful warning. Some verses depicted 
the scenes, which delighted every thoughtful man 
with at least amount of imagination faculty so much 
that cried sometimes, and died at the moment. The 
fearful expressions, which set the man’s existence on 
fire, immediately, and make him cry and die of fear, 
have not been less in all this Heavenly Book.   Saleh 
Morry recited this verse, for some of the ascetics: 
“On the day when their faces shall be turned back 
into the fire, they shall say: O would that we had 
obeyed Allah and obeyed the Apostle!” he became 
unconscious when he heard this verse, when he 
became conscious again, he asked Morry to add 
something to this, since he saw himself sad. Then I 
recited that: “And if they want to quit there and 
return, they will be burned again.” He fell down and 
died. Yet, another clear sign in the Quran is about the 
people who think, and consider the earth and sky and 
the creatures in it, and find out the glory of its 
creator. They are the ones, who pray their God, while 
they are sitting down, or standing up, and are blessed 
and happy with the scent of his memory (Diana L. 
Eck.1993). A higher level is the verses, which call on 
people to humanity and obedience to God and His 
servants, and call them God’s servants. This ascent 
ladder pulls them so that it pours the love and 
affection like an elixir on their earthly existences, and 
makes them Heavenly in the process of this lovely 
worship (Shirazi, Mullā Ṣadrā, 2004). 
4.1. The Prophet’s Tradition 

The practical trainings of the Prophet 
Muhammad (PBUH), and his life, made the God’s 
verses very clear. The prophet was a good paradigm 
for the Muslim pious, and righteous. The prophet 
suggested the correct styles of the social life, 
especially supporting the truth, and fighting against 
oppression, considering the wife and children and 
managing the worldly affairs warned them on the 
extremes, and kept them away from laches and rigid 
and meaningless worship by negating the 
monasticism (  Goldziher, Ignác (1981).  The prophet 
(PBUH), did not accept the excess in asceticism, and 
worship, and called people on the middle way. 
Therefore, he banned Uthman ibn Mazun, from the 
ascetic radical deeds, and advised the person who had 
put the camel halter in his nose, and had given the 
control of it to another person in the Tawaf. 
Moreover, he prohibited ibn Omar, from long fasting 
in days and nights, and permanent prayers, and 
abandoning the life. The prophet (PBUH) is regarded 
as the full mirror of asceticism; it was the man who 
was known for his simple life, contentment, and 
God’s servant, and being kind with the God’s 
servant. He even left his wives, when they asked him 
more than they were expected to, and secluded him 
ascetically. Omar Ibn Al Khattab states that: I went to 
see the Prophet in this mood, and I saw him sleeping 
on a harsh mat, and when the figure of the mat was 
copied on his blessed body, said crying: “the pagan 
Kasra and Cesar are living in luxury, but the God’s 
messenger is living in this poor way?!. He said: 
“wouldn’t you like to own the hereafter, and they to 
own the world? (Alkhuli Muhammad Ali.1987).  
Aisha, the Prophet’s (PBUH) wife says: “Sometimes, 
there wasn’t any light in the Prophet’s house for forty 
nights, and there wasn’t any food, except the date, 
and water. In some of the Sufism resources, it’s been 
stated that the Prophet’s shirt and mat were not more 
than two Drachma, and when he buys new shoe laces, 
he asks for his old one, when he is praying, so that 
he’s not distracted by them(Alkhuli Muhammad 
Ali.1987).  The Prophet ignored going to the luxury 
houses, and warned the others as well. Hasan Basiri 
says that, “in the Prophet’s houses, one could touch 
the ceiling… There was a curtain in the Aisha’s 
house. The Prophet said: whenever, I look at it, I 
remember the world. Take it, and give it to someone 
else.” He closed stones on his abdomen because of 
starving, and he and his families did not eat anything 
for a couple of nights. Aisha says: “sometimes, the 
prophet (PBUH) did not eat anything for three days, 
and most of his food was the date and oat bread 
(Alkhuli Muhammad Ali.1987).  

5.1. The Prophet’s (PBUH) Pious Companions 
This bright light (the Prophet Muhammad 

(PBUH), started shining in the darkness of the desires 
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of the wealth and power owners of that time, for the 
righteous, so that, not only their ways, but also their 
souls and bodies were illuminated. These people, 
whose souls were illuminated by the beam of that 
light, went on the way, whose Prophet had gone. The 
samples of the Soffa companions’ lives, which are 
full of asceticism and poverty, shows the greatness of 
the believers who were highly interested in the divine 
blessing and prayed him; while sometimes, forty 
people of them had only one date to eat. It seems that 
the prophet’s prayer in the mystical interpretation of 
the Quranic term which says: “… don’t reject them” 
has been addressed them, then he said: “O’ God, give 
me a poor living and a poorly death, and raise me 
with the poor people in the Resurrection Day (Esmail 
Sieny Mahmoud ).  

Imam Ali (PBUH), whose life is a complete 
sample of asceticism and piety, is regarded as the 
most ascetic companion of the Prophet (PBUH). He 
says about the Prophet’s (PBUH) life: “He left the 
world, while he was starving, and entered the 
Hereafter calmly, and he never built a house, he ate 
his meals on the floor and did not ride on a horse 
without a packsaddle, and mended his clothes. 
During Imam Ali’s (PBUH) life, one can see some 
wonderful scenes of ascetic life as well. Mending his 
own torn shoes, and having oat bread on the table 
cloth, and eating salt instead of stew, wearing harsh 
woolen clothes, and spending long nights to worship 
and pray. Furthermore, when he was the Caliphate, 
he took a sack of food to the poor people’s houses at 
nights, sympathized with poor people and suffering 
people, and shortened his long sleeve, to accompany 
with the poor and suffering people. It is available 
among the people, in the historical books, and Imam 
Ali’s (PBUH) biography, that he was very strict with 
his family and his close connections. His anti-world 
sermons and orders as well as his ascetic lifestyle are 
like the proverbs. The other companions had also an 
ascetic lifestyle. Master Zarrinkoob has quoted from 
a famous historian: “wearing rough clothes, and 
eating less food, and going to the bazaar on foot, and 
wearing mended clothes, and wearing Tasoumeh 
instead of shoes. Tasoumeh: Baghdadi people 
attribute it to a pair of shoes which are mended, and 
the one who has some wounds on his feet and cannot 
wear normal shoes, wear them.  Abu Zar Ghaffari, 
did not permit anyone to collect money and wealth 
for more than one day. Hudhayfah bin al-Yaman 
said: “the best day of mine, is the day, when my 
family says that there’s nothing at home to eat. 
Khabbab ibn al-Aratt (73) was crying when he was 
about to die, because of the property he owned. When 
Salman Farsi was the Emir in Madaen (Ctesiphon), 
wove baskets in order to supply his life, and even, it’s 
been stated that he did not build any house for him 

and he slept in the shadow of the walls. In Kimya-e- 
Sa'adat, it’s been stated that: “… someone entered 
Abu Zar’s house. There was nothing at home. He 
said: isn’t there anything in your home? He replied: 
“there’s a home of ours, whatever we achieve, we 
send there. Ali (PBUH), bought a shirt for three 
Drachmas, and in terms of ascetic life, simple life, 
and in order to reject the self-glorification, shortened 
its sleeve. Sufyan Suri’s (D, 161) clothes and shoes 
cost less than two Drachmas.  
6.1. The Followers 

Some of the prophet’s (PBUH) followers, 
followed the Prophet in asceticism similar to his 
companions, and went on his way, and wished to be 
like him. Uwais Qarni was at his mother’s service, 
and didn’t find a chance to meet the prophet (PBUH); 
however, when he was informed that the prophet’s 
tooth has been broken, broke all his own teeth, 
because he didn’t know which of the prophet’s tooth 
has been broken. The leaders Imams (PBUH), who 
were the Prophet’s successors, denoted a complete 
paradigm of mystical and ascetic morality, to the 
society. Zayn al-'Abidin (PBUH), did not quit the 
night prayer neither at his homeland, nor in travel.” A 
nomadic man, cursed Hasan ibn Ali ibn abi Talib’s 
(PBUH) parents. Imam asked him “are you thirsty, or 
hungry? Why do you behave like this?” in reply, he 
cursed Imam again. Imam asked his slave to give a 
bag of Dinar to him, and apologize him since he did 
not have more than this at home to denote him… 
“The nomadic heard these words and said “ I bear 
witness on the son of the messenger of Allah, peace 
be upon him… narrating this, Hajvery, has known 
this kind of behavior as the scholars’ characteristics, 
whose behavior does not change against the insult or 
praise of the other people. About that honorable 
Imam, it’s been stated that he has gone to Mecca, on 
foot, for twenty times, and has offered his property 
for the sake of God, twice a year, and has divided his 
property three times a year with the poor people. 
Furthermore, al-Hajvery has some narrations about 
Imam Husayn’s (PBUH) benefaction. He has also 
stated about Imam Muhammad Sadiq (PBUH), that 
once, he was sitting with the people around him and 
was telling them: “Let’s swear allegiance on the issue 
that each of us who found salvation among us, 
intercedes the other on the Doomsday. They replied: 
O’ the son of the Messenger of God, you don’t need 
our intercession, because your ancestor is all the 
creatures’ intercessor. He said: I feel ashamed to look 
at my ancestor’s face, because of all I have done.” 
This sentence is seeing the self-errors, and this 
characteristic, is one of the perfection characteristics. 
in the furtherance he says: “If I express the sentence 
of the prophet Muhammad’s family, and count their 
magnanimities, not only this book, but also many 
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books cannot include even ten out of one hundred of 
them. Moreover, about the other followers: “Rabi ibn 
Khuthaym (63), became sick, he rejected to be cured 
and said: “neither the sickness, nor the doctor will 
remain. Saeed ibn Musayyab (d 94/95), said the Fajr 
prayer with the ablution of Isha prayer for fifty years, 
Hasan Al-Basri (d 110) had a unique ascetic humility 
in his behavior. 
7.1. The non-Islamic Roots of Mysticism and 
Sufism 

The most important issues in this regard, is 
that the Sufism is affected by the Christianity, 
Zoroastrianism, and the Iranian’s methods and 
opinions (especially in the era of conquests, and after 
that), Indian’s opinions, the Neo-Platonism, Greece, 
Mani, Gnosticism thoughts, and other divine and 
non-divine teachings(Dina Le Gall).  
8.1. Christianity 

It seems that what is stated in some of 
the Sufis’s methods and beliefs as their divine 
traditions, are just the “Christian monks, or the 
Jesus’s teachings” or at least the closest methods and 
ways to their tradition. For example, abstaining the 
non-vegetarian foods for the Sufis is the Christian 
monks’ beliefs (Hawting, Gerald R. (2000). Wearing 
woolen clothes, as well as a cassock, and cloak, are 
among the Christian monks’ traditions. The convent, 
as the cultural center of Sufis, is one of the gathering 
places of the Christian monks. Paying attention to the 
rosary is one of the remembrances of the Nasari 
Persians. The element of trust is regarded as one of 
the most significant elements of the Sufi’s thoughts 
among the Christian monks’ opinions. Being satisfied 
with the other’s aggrieve, which is regarded as the 
despising the self and achieving the sincerity in the 
Sufism’s narrations, is among the Jesus’s trainings.  

The lovely and sincerely prayer, which is regarded as 
the most significant opinion of “lovely Sufism” has 
been derived from the Jesus’s trainings, and it seems 
that the story in which the Jesus paid attention to the 
group who were worshipping God sincerely, is the 
origin for the lover Sufism’s narration that: I worship 
you not because of fear from the Hellfire, and not 
because of the interest in heaven, but because I have 
found you deserved to be worshipped; therefore, I 
worship you(Arberry, A.J. 1991). The notion of the 
divine love, for the Muslim Sufis, is among the 
Christianity trainings. In the Gospel of Matthew, it’s 
been stated that: “If I speak in the tongues of men and 
of angels, but have not love, I am only a resounding 
gong or a clanging cymbal. If I have the gift of 
prophecy and can fathom all mysteries and all 
knowledge, and if I have a faith that can move 
mountains, but have not love, I am nothing. The fact 
that what effects Maroof Karkhi’s parents (about 
200), have been Christian, and Junayd Baghdadi 

(297), both of whom are regarded as the cornerstone 
of Mysticism, has been trained by his Christina 
parents, have had in the Sufism’s thoughts, should be 
considered. Among the effects of the Christian’s 
monk on the Muslims, the narration of one of early 
Islam ascetics, named Uthman ibn Mazun; who was 
willing to sterilize himself like the Christian monks, 
and divorce his wife so that he spends more time to 
the austerity and more asceticism, and leave his 
children to worship God much more, but since the 
Prophet Muhammad (PBUH), the prophet, opposed 
him and guided him to change his mind, he didn’t do 
that.  

9.1. Zarathustra and the Iranian Thoughts 
Zarathustra’s effect, his trainings, and the 

Iranian’s thoughts and traditions, on the Muslim 
Sufis due to the conquests [the Arabs and Iranians 
wars] and blending the Muslims’ behavior with them, 
and the presence of a Persian man called Salman 
Farsi  (36, 37) beside the Prophet (PBUH) should be 
considered and investigated. The issue of the joiner, 
and presence, which is the desired destination of the 
lover Sufis, is one of the Avesta issues and its 
mystical specifications. Moreover, the issue of 
guardianship which gives the complete authority to 
the guardian to manipulate in the affairs since, 
because of his divine caliphate, can be regarded as a 
synonym for “Xwarrah” or “Farrah” appointed to the 
Zarathustra (Rabb, Muhammad ‘Abdu. 1971).  
Considering the issue of good and evil is regarded as 
the Zarathustra’s trainings, and the imagination of the 
good, which is related to the life, happiness, and the 
world’s prosperity, is inspired by the Zarathustra’s 
trainings, and of course, the mystic, and the Sufi’s 
happiness is derived from the same happiness. 
Therefore, “I’m happy in the world, because the 
world is happy with him. And one should add the 
belief in the invisible world, which has complete 
similarity with the Sufi and mystic’s opinions (Jamal 
Malik, John R. Hinnells). Among the historical 
samples, the effect of the Iranian culture on the 
Islamic Mysticism is the point, which is stated by Dr. 
Ghasem Ghani as the following: “… when the Arab 
Muslims won over the Iranians in the wars, and since 
the Iranians regarded them with contempt, and didn’t 
consider any value for them, and since they were 
defeated in the military battles, and engaged in a 
mental battle; the result of this mental battle was 
“Shiite” and “Mysticism(Field, Claud.1910). Since 
the effect of Salman Farsi’s words and deeds in the 
Islamic mysticism, enjoyed the both important 
currents of Sassanids’ era, which are 
“Zoroastrianism” and “Christianity” seems 
inevitable. In some of the Sufism sources,  about 
Salman Farsi, it’s written that; he was mistaken by 
the workers and porters, when he was the governor of 
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Madaen (Ctesiphon), because of his poor clothes, and 
sometimes he was ordered to take some loads, which 
was accepted by him with humility. Some sources 
narrate the Caliphate’s II chiding, of his simplicity 
and the issue that he was regarded as the Muslims’ 
disgrace (Boyce Mary.2009). Some of the European 
researchers believe that mysticism has its roots in 
Iran, and they tried to blend and combine Shahab al-
Din Suhrawardi (539-632) with the Zarathustra’s 
ones.  
10.1. Buddha 

The effect of Buddha’s thought in the Sufis 
relates to the roots of this thought. The one-thousand 
year trainings of Buddha in Balkh and the East of 
Iran, before conquering the India, show this influence 
(Burtt, E.A. 1955). The eightfold position of the 
mystical deportment and its stages has been regarded 
as the basis of this mystical deportment for the 
Muslim Sufis, and the mystical authorities. Probably 
the notion of abandoning the world and the Sufis’ 
austerity has derived from the Buddhist thought, and 
has prevailed among them. the method, which states 
that one should resort intuition, and spiritual travel, to 
achieve God, and the foot of intellect, and emotion is 
wooden and lame in the square of existence and 
understanding the God’s beauty beam, is stated the 
philosophers of the Alexandrian School, which is 
inspired by the Neo-Platonism thoughts, and this 
notion has not been free from the effect of the deep 
and heavenly philosophy of Buddha. In most of the 
Sufism’s narration, the story of Ibrahim Adham (161, 
162) the Emir of Balkh, who has left the monarchy 
suddenly and tended to mysticism, is similar to the 
narration of a Chinese prince. Narrating this story and 
the similarities completely, master Zarrinkoob 
concludes that “despite all, the imagination that one 
can appoint all the phenomena of mysticism and its 
expansion to the Buddhist influence is indeed 
unrealistic, and baseless.  
11.1. The Hindi Thoughts 

The effect of Hindi thoughts and the essence 
of Upanishad’s trainings (the stages of mystic’s travel 
to become Brahma), the collection of Hindus’ 
thoughts which is highly similar to the Sufis’ words, 
have been studied, and it seems that the mystical 
meaning of the minor self-destruction in the general 
existence has a Hindi origin.  

12.1. The Views of Plotinus, and Neoplatonism’s 
Thoughts 

Publishing the views of Plotinus, and the 
philosophy of the Neo-Platonism among the 
Muslims, has been effective more than anything else 
in mysticism and Sufism, and they have given the 
theoretical base to the mysticism thought, which 
includes practical asceticism, and the issue of 
pantheism won the attention of Sufisms’opinion in 

the philosophy of Neo-Platonism. As far as we know, 
the Neo-Platonism thought, results finally in the 
divine love, and any effort to perceive it, and 
submergence and the connection to the existence of 
God. This philosophy as well as the way to love God 
that are regarded as the mere way of mystical 
behavior for some groups of Sufis, are adapted by the 
Neo-Platonism philosophy. The issue of pantheism of 
Neo-Platonism and different analysis of that was so 
effective on the Muslims’ works, that the Muslim 
mystic scholars such as Al-Farabi, Avicenna, and Ibn 
Rushd (Averroes) weren’t deprived of this effect. The 
Philosophy of Illumination and considering it, which 
was later known as the wisdom of illumination, and 
Shahab al-Din Suhrawardi became its pioneer and the 
leader, is one of the Neoplatonism cultural effects.  

13.1. The Greek Thoughts, the Religions of 
Gnosticism and Mani 

Some of the European researchers believe 
that the Islamic mysticism is derived from the Greek 
thoughts especially Hellenism and due to the 
closeness of the Gnosticism opinions with mysticism 
and Sufism, it can be regarded as the effective factors 
on it. The Gnosticism thought believes that the 
creation of human is based on the three elements of 
material, self, and soul, and there’s a clear difference 
between the soul and the material. The result of this 
insight is the absolute pessimism in the world of 
material, and escaping from the world, and its 
manifestations and the tendency to asceticism, and 
austerity. This issue, as well is regarded among the 
first issues of mysticism  The effect of these trainings 
has been clearly observable in the Sufism’s opinions, 
and it seems that the theory of wisdom and 
knowledge in the first Sufis’ notions has been 
achieved from their connection with the Gnosticism. 
The Sufis’ word Sediq, which is attributed to the 
complete clergyman, is inspired by the Manichaeism. 
Of course, the Mani religion is a mixture of the 
Zoroastrian, Christian, Greek, and ancient myths 
religions. 
2. Summary 

Through studying the mysticism and Sufism 
foundations in Islam, and other religions, it seems 
that remembrance of some points and comparing 
those help us in more correct conclusion. One of 
these points is the mystic moderation for the 
abstemious Muslims: the asceticism and piety of the 
Muslims in the early Islam, was a moderate behavior, 
so that they worshipped God and stood against the 
hardships of life. For example, Umar bin al-Khattab 
governed large Islamic countries of in the asceticism 
and abstemious and leaving the world. It seems that 
when he was praying God and fighting against the 
world, imagined the map of war and fighting with 
Cesar and Kasra and he did not think only about one 
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aspect of life (isolation and Christian monk-like 
isolation). It is the just opposed point of the ascetic 
mysticism of the Muslims with the Christian 
monasticism and other similar religions. Ali ibn Abi 
Talib’s (PBUH) various wars in his short-term 
caliphate (35-45 AH) with the opponents as well as 
the exact and accurate management of the Islamic 
society and paying attention to the asceticism and 
mysticism and poor life of that Imam 83 are all the 
samples of the issue that the Islamic mysticism has 
roots in its scholars’ methods and basics. Therefore, 
we find out that the roots of asceticism and piety are 
so widespread in the Islamic trainings that have won 
the attention of many Muslim ascetics and destroyed 
any possibility of the tendency to the other religions. 
The life of the prophet Muhammad’s (PBUH) 
followers, especially the sinless Imams (PBUH) is 
the sequence of this way. The Sufis’ accurate 
attention to the tradition of those scholars in the 
books and works of their elders show this issue and 
confirm it. 
1.2. The Historical Roots of the Islamic Mysticism 
and its Effect on Forming the Mystical Morality 

The historical currents of the early Islam, 
and the appearance of the Bani Umayyah (41-132 
AH) have weird and wonderful effects in the creation 
of the asceticism and mysticism movements. These 
political-social revolutions resulted in the 
“introversion” which is the Islamic mysticism theme. 
The introversion, the theme of mysticism and 
asceticism: we observed that how “mysticism” was 
born from the thought of asceticism, worship, and 
fear of the punishment and hope in the Heaven. 
Furthermore, we understood that how the pious 
ascetic, formed its method in fighting with the power, 
and keeping the Sharia, and adding the knowledge 
and virtue. It seems that this isolation from the 
society of powerful men and the politicians, and a 
kind of getting out of the situation created at that 
time, are the result of rigidness, and strictness of 
some of the jurists. it means that except the thought 
and the way of Muslim Sufis, there are other groups 
of Muslims who pays attention to the exterior of the 
deeds more than the interior of them(Schimmel. 
A.M.1975). in their belief, for the believer, the 
apparent behavior of a Muslim and knowledge to the 
etiquette and Sharia practices are enough. In acting 
upon the God’s commands, and through using the 
Quran, they believed that any interpretation is the 
interpretation to the final judge, and determined some 
Hereafter punishment for it, and documented their 
words to the Prophetic Hadiths, and presented them 
as the executive provisions (Spencer 
Trimingham.1971). This group that was called as the 
“Jurists” in the history of the Islam, and are 
compatible with the administration system, accepts 

the commands issued by the Caliphs, and the 
governors, by justifying the Quranic verses, and 
sometimes presented in the governors’ court, and 
sometimes found positions, as the judge, or advisor, 
and of course, the Chief Judge. The Muslim Sufis, 
who are the followers of the ascetics and abstemious 
people of the early Islam, and the true-hearted who 
ran away from corruption, sin, and the protesters to 
the royal government of Bani Ummayyah, become 
more introvert to run much more from the deceptive 
appearances of the world, and more sincerity and 
purity and tended to the truth of mysticism which is 
“introversion”, and paid special attention to the depth 
of religious trainings, to fight against the superficial 
observers. This process of movement and choice has 
the historical backgrounds and events related to it, 
which are the roots of introversion current of the 
Sufis. By looking at and imagining the past events, 
such as Ali ibn Abi Talib’s fights with the cruelty, 
and his lack of success, and the event of Ashura as 
well, and the innocent martyrdom of the Prophet’s 
(PBUH) son, and the companions of that Imam, who 
have started their movements as the “reform and 
guidance “in the religion of his ancestor, and the 
successive uprisings such as the “Tavvabin 
Movement” (the movement of those who repented), 
which resulted in harder political despotism, and the 
too much injustice of Bani Ummayah, and such 
events, which continued until the fall of Umayyad, 
they isolated from the world with their first 
motivation, and started purifying the inner of 
themselves. This kind of lifestyle has been stated for 
one of the western scientists as the following: “for the 
strict Sufis, the internal life is a kind of final human 
destruction, which burns in front of the divine unity 
sunlight, which is out of the other’s achievement. “Of 
course, this analysis is in the field of Pantheism, 
which is clearer in the next centuries Sufis’ opinions 
(Arberry, A. J. (1992).  
2.2. The Reason of Propagation and Acceptability 
of the Mystical Morality 

Studying the roots of mysticism, Sufism, 
and its formation, in the historical process, it is 
necessary to study the other reasons of its 
acceptability and expansion, briefly. 
3.2. The Political-Social power of the Sufis, and 
the Attenuation of the Jurists  
1.3.2. The Political-Social Power of the Sufis 

In the fifth century, AH, the Sufis had some 
authorities in the political position, which was due to 
the credit and the value that they have found among 
people, and Emirs, and most of the governors tended 
to them. The story of how Sultan Mahmood and 
Shaykh Abul Hasan Kharqani faced each other and 
the issue that Shaykh did not accept the Sultan’s gold 
90 is one of the issues of mysticism and Sufi’s 
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position during this era. Furthermore, Baba Tahir’s 
advice to Tugrul Seljuk cannot be overlooked 
(Lewinsohn). Khwaja Nizam al-Mulk puts on a 
modest air in the presence of Abu Ali al-Farmadi, 
despite all his political power and authority (498), 
and sits down on the ground in his meeting and 
prefers his meeting and words to the others, even the 
jurists and scholars. The Khwaja’s sincerity is so 
much that he starts crying when he hears the 
Shaykh’s words, and changes completely. The lover 
Sufis and mystics, found so much credit that all the 
Emirs and ministers ask for intercession (Shah, 
Idries. 1971). Khwaja Abu Mansour Varqani 
(Tugrul’s minister), asks Abu Saeed and Qashiri, to 
be present at his corpse, so that he becomes 
successful in the questioning of the Hereafter at the 
first night in the grave, and Ibrahim Danial, one of 
the cruel governor at that time, accepts all the 
conditions of Abu Saeed just for a manuscript from 
Shaykh. He wanted that manuscript to be buried with 
him, so that it helps him on the Doomsday. At this 
time, the mysticism live in prosperity and are busy in 
their convents with Sama’ and prayer. They are 
respected by all the Mongols as well as less intolerant 
clergymen, and their community was welcomed by 
people, of course this attention, respect, and 
popularity caused some Mullahs to be jealous of 
them. When Ahmad Ghazali joins the Sufism, he has 
had some meetings, which are highly considered by 
the people, and these meetings and attention make the 
jurists angry and are destroyed by them; however, the 
people believed that the Sufis’s sentences are related 
to the religious secrets and truths, and offered some 
gifts and vows to them. Abdul-Qadir Gilani’s 
meetings (471-561), are so welcomed by people that 
Caliph Al-Mustanjid sometimes went to these 
meetings. The influence of these meetings was so 
much that cause many of the Baghdad Jews and 
Christians to convert to Islam.  

4.2. The Attenuation of the Jurists 
One of the reasons of the mystics and Sufis’ 

acceptability during the Seljuk’s era was the internal 
dispute of the jurists and scholars and involvement 
between their religions. They accused their opponents 
of heresy in a verbal and ideological conflict, and as 
the result, people turned away from them, and the 
society's belief became weak toward them. On the 
contrary, the Sufism and Mysticism were not strict in 
their beliefs, and they were very tolerant, and it was a 
good reason for people to welcome and respect them. 
Of course, the difference in understanding the 
religious opinions among the jurists and Sufis are 
considerable in the people’s welcome, and 
tendencies. In the Sufis’ beliefs, the direct divine 
understanding and recognition, without intellectual 
and verbal reasoning, and connection to God, do not 

need any means, and they have not been excluded in 
the deeds and worships. Naturally, in this difference 
of thoughts, the Sufis found more chance. The 
disputed issues, between these two groups were 
mostly based on the religion and Sharia axis. The 
jurists accused the Sufis, of the division between 
Sharia, and doctrine, and the mystics, believed that 
they are interested only in the appearance of the 
religion and ignorant of the content and the core of it. 
And people who hated these jurists’ behaviors tended 
to the Sufis. Ibn Arabi had communication with the 
Sufism and mysticism, in every city where he 
entered, and communicated with most of the scholars 
and jurists. He wrote some letters to Imam Fakhr 
Razi, and invited him to achieve the divine sciences 
from the training and following the formal sciences. 
The considerable point is the Abu Nasr Siraj. He 
believes that since in the juridical issues, the 
mysticism does not achieve the positions of the 
jurists, they refereed them (Burckhardt, Titus.1963).  
5.2. The Equality of Mysticism with “Morality” 
and Knowledge in Moral Ways 

In some of the Sufis’ works and books, the 
mysticism has been described as noble and generous 
morality. Muhammad ibn 'Ali al-Qassab, the 
Junayd’s master was asked: what is mysticism? He 
replied: “Sufism consists of noble behavior 
(AKHLAQ KARIMA) that is made manifest at a 
noble time on the part of a noble person in the 
presence of a noble people” and when the Shaikh is 
asked, why all the followers of sciences and schools 
are attributed to something, but the Sufis are not?! He 
replies: “because, it’s not possible to describe them 
with any kind of science, or school, but they are the 
mine of all the sciences, and desirable moods and 
“noble behavior” and they are always with God 
(Shah, Idries. 1971). the elders of these people 
emphasize that, Tariqat, is a practical fact, and no 
name is attributed to it. The Sufism shaikhs have 
talked a lot about the application of the words of 
morality, virtue, and its closeness with mysticism, 
and have given many results on this issue.  Abu Ali 
Gharmisni, believes that mysticism is equal to “noble 
behavior.” Abu al-Hossein Noori, has gone further 
and has named the moral characteristics one by one, 
and has regarded mysticism as one of them. Junayd, 
one of the scholars of mysticism, have named eight 
moral characteristics, and believes that they are the 
foundations of mysticism. These noble behaviors are 
regarded as the foundations of the practical morality 
of the Sufism.  Hajvery states one of the Imam 
Bagher’s (PBUH) Hadithes, in which he has defined 
the mysticism as the good morality. The Hajvery’s 
statement is as the following: “mysticism is good 
behavior, better behavior, makes one more Sufi 
(Nasr, S.H., 1996). In order to explain that what 
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points have been regarded by him, some minor notes 
should be stated. Abu Hamid al-Ghazali narrates one 
of the Khafif Shirazi’s narration (267-371), and then 
explains the moral ways of Sufis, and believes that 
following his noble behavior is one of the most 
significant thing in Sufism Tariqat, which means 
purifying the heart from the worldly viciousness, and 
avoiding the human characteristics, and the self-
obedience and conjoining with the divine and 
spiritual angels. The morality that is stated by the 
Sufi, and obligate himself to observe and execute it, 
is the divine morality, which is seen and heard in the 
tradition of the Prophet (PBUH), and are aware of its 
results and blessings. Therefore, it can be stated that: 
“the mystical morality is the same human and divine 
morality and values which are followed by the 
revival of the good and acceptable characteristics, 
and ejecting the mean ones.    
6.2. The Mystical Morality and the Moral Needs 
of the Modern Societies 

Among the mentioned notes, the following 
issues are compatible with the moral needs of the 
modern society: 

A. The mystical morality is against cruelty, and owns 
some stages at the time of the act, which is able to 
create the moral and value currents and help the 
society against oppression and inequality. 
Regarding the fact that the modern societies are 
seeking equality, and its accomplishments under 
the title of human rights, one can have a new 
approach to this kind of morality. 

B. The mystical morality has some thoughts for the 
managers of the society. This Tariqat can rare 
and train the individuals who are working on 
both morality and individual mysticism, and be 
effective and successful in the society of healthy 
people.  

C. The scholars and elders of this kind of morality, 
take the advantage of all the ways, and do not 
pay attention to only one religion and one way. 
In their beliefs, “the way to achieve God is as 
many as the number of people.”110 Although they 
have created from the religions’ thought, they do 
not have the bias and rigidness of the religious 
jurists and scholars; therefore, people are mostly 
tended to them.  

D. Based on the Sufis and mystics’ thought, the 
morality is equal to mysticism and Sufism, and 
has roots in their foundations. The scholars and 
elders of this thought, emphasize this point that 
morality is inseparable from the Sufism and 
mysticism. The Muslim mystics believe that 
they are the moral followers of the Muhammad, 
the prophet (PBUH). Contrary to the issue that 
some of the orient lists have named him, the 
prophet of war, sword, and violence, is the 

prophet of morality and kindness. Recently, the 
Muslim researchers have studied this point 
carefully, that the prophet not only has applied 
the sword and power, but also the spread of his 
religion has been indebted to his morality, and 
his righteous behavior. This is the most 
specification and the reason for his prophetic 
mission. As he stated: “I have appointed to 
prophecy to complete the generosity of 
morality.”  

3. Conclusion 
One of the most significant needs of the 

modern societies is “morality and the moral society.” 
The humanity retrospection in avoiding the morality 
and the human and divine values, and what exists 
among the people and some of the researchers of the 
modern world under the title of religion and morality, 
is the expression of religion and “juridical sentences 
and the clergymen’s behaviors.” As the writer 
believes, through study and more accuracy in the 
details of morality and updating the religions and 
their methods, one can substitute them as the purest 
religious thought, to the juridical and formal false 
imaginations, and of course the mystical morality 
should be introduced regarding its scholars and 
elders’ behaviors. And not the superficial, emotional, 
and one-sided interpretations of some ignorant 
people! In this way, one can modify the accusation of 
violence from religion to the mystical morality, 
regarding the aim and depth of its mission, because in 
this morality, the lover and the mystic think only 
about his own God, and does not interfere and pay 
attention to the individual behavior of people, he is 
not willing to punish others, and to enter their private 
policy. The mystic and Sufi, remembers the Almighty 
God, in his privacy and add to his knowledge in this 
way. He acts upon the Prophet’s (PBUH) words that 
“convey happy news and do not intimidate people… 
when you are talking about their God, don’t say 
something that scares them.” therefore, the mystical 
morality can be suggested as one of the best moral 
and spiritual needs to the mankind  
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1. Introduction 

The concept of distribution concern, above 
all, the itinerary covered by the goods from the 
moment in which they are furnished by the producers 
to the moment in which the end customers receive-
buy them; this itinerary includes, besides the 
producers and the consumers, the commercial 
intermediates (who, sometimes, play an important 
economic role). The distribution process includes, 
beside the transport of the products, the operations of 
purchasing, of consignment, of concession, of 
depositing and storage and a lot of other commercial 
operations. The objectives of the distribution politics 
can have both a strategic importance (for example, 
the image of the distribution channel) and an 
operative importance (for example, the increase in a 
short time of the turnover). These objectives include 
in their structure: 
 - The objectives of the economics-oriented 
distribution politics;  
 -The objectives of the supply-oriented 
distribution politics; 
 -The objectives of the psychology-oriented 
distribution politics. 
 Due to the place it occupies in the economic 
processes, the distribution performs an important 
economic and social role. 
 The main functions of the distribution 
process are: 
 -the change of ownership over the product 
through the purchasing agreement; 
 -the moving of the product, meaning the 
transport, storage, conditioning, handling and 
wrapping of the product; 
- The choice and the usage of the distribution 
channels; 
-the establishment of the itinerary (route) that will be 
followed by the product on the market. 
The distribution management can be defined as the 
complex process of planning, organization, 
coordination and control of all the flows of materials 
and products, with the information flows related to 

them, including the collecting and refund of the waste 
materials and defective products. The physical 
distribution can be defined, according to Peter 
Drucker, as being “another way of naming the entire 
business process”, or according to Philip Kotler being 
the “planning, manufacturing and control of the 
materials and end products from their origin to the 
place in which they are used, to satisfy the customers 
and to obtain a profit”. Sufficient literature exists 
about various aspects and facets of GrSCM. 
Comprehensive reviews on green design (Zhang et 
al. 1997), repairable inventory (Guide et al. 1997c, 
1999a), production planning and control for 
remanufacturing (Bras and McIntosh 1999; Guide 
2000; Guide et al. 1997b,c), issues in green 
manufacturing and product recovery (Guide et al. 
1996; Gungor and Gupta 1999), reverse logistics 
(RL) (Carter and Ellram 1998; Fleischmann et al. 
1997) and logistics network design (Fleischmann et 
al. 2000, 2001; Jayaraman et al. 2003) have been 
published. In addition, Bloemhof-Ruwaard et al. 
(1995) deal with interactions between operational 
research and environmental management, and Roy 
and Whelan (1992) discuss recycling through value-
chain collaboration. Min et al. (1998) and Lippmann 
(1999) discuss combined location-routing problems 
and elements for success in GrSCM, while 
Dowlatshahi (2000) develops a theory of RL. 
Sufficient literature also exists in the related areas of 
green purchasing (Zhu and Geng 2001), industrial 
ecology and industrial ecosystems (Bey 2001; 
Boustead 1979; Cairncross 1992; Frosch and 
Gallopoulos 1989; Graedel 2002; Hui et al. 2001; 
Kaiser et al. 2001; Klassen 2001; Min and Galle 
2001; Nasr 1997; Owen 1993; Sarkis 1998, 1999, 
2001; Sarkis and Cordeiro 2001; van Hoek 1999; 
Zhang et al. 1997; Zhu and Sarkis 2004). The aim of 
this paper is introduce a model for supply chain 
demand. Also, this paper investigated the role and the 
status of the transport system in the distribution 
management. 
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1. A Model for Supply Chain Demand 
The concept of management of the 

distribution line implies the responsibility of 
integrating the organizational unities into an sales 
channel of the products, starting from the upstream 
(from the producer), to downstream, attracting into 
this system, depending of the context, even the end 
costumer; this complex action implies the efficient 
coordination of the entire informational flow, of the 
material and financial resources, in order to ensure an 
optimal service for the clients and this way to 
enhance on the whole the competiveness of the 
distribution chain, (the distribution chain being 
considered as a unity).  If a company produces end 
products out of various components acquired from 
the suppliers, and then these products are sold to the 
clients, the situation represents a supply chain. In the 
paper it was mentioned the place of the supply chain 
management in the context of the advanced planning 
of the product distribution. The objective that 
governs all the efforts in a SCM is that of increasing 
the competiveness, a characteristic that, through that 
system, is extrapolated to the entire distribution 
chain. The elements that are specific to the supply 
chain are, in general, the following: the client; the 
planning; the acquirement of the material resources 
necessary for the manufacturing; the stocks from the 
distribution channel; the production; the transport. A 
supply chain management presents three levels of 
activity: strategy-oriented, tactics-oriented and 
operation-oriented. The specific components are: the 
planning, the source, the production, the delivery, and 
the refunds. The utility of a punctual and precise 
supply chain stands in its ability to distribute 
products, as much products as the market demands. 
This is, in fact, the practice of the Japanese system 
“Just in Time”, which allows the companies to reduce 
the stock of products they possess for a better 
efficiency. The supply chain management structure 
(SCM) has many levels, according to its main 
objective, the actions presented to be performed and 
the factors involved into the system. The fundaments 
of SCM are integration and coordination: the 
integration involves choosing the partners, network 
organizing and inter-organizational collaboration –
the distribution chain management.  The activity’s 
coordination along the distribution chain can be an 
excellent one through the usage of the greatest 
developments in the communication and information 
technology. It involves three dimensions: the 
technology, information and communication usage; 
the process’ orientation, the advanced planning. The 
supply chain management is interpreted as a greatly 
efficient and effective modern system – these 
characteristics being proved by the results of its 
implementation by some successful companies. 

SCM’s valorization necessitates, besides desire and 
interest, important informational, material, technical 
and financial resources. The advantages it generates 
justify in a significant way the effort involved into 
the implementation of SCM system. The 
management of the stocks which constitute inside the 
distribution channel, at the level of the distribution 
centers, of the storages and at the selling places raises 
a problem. The most important aspects of the stock 
management are related to the types of stocks which 
must be formed, the reasons they are constituted, the 
advantages generated by their existence, related to 
the effort implied by obtaining them. Considering the 
main features of stocks’ creation and possession, it 
was specified in the paper, besides the objective 
necessity that led to their creation, the managers’ 
orientation towards the optimization of the stocking 
processes, of the stocks’ level and of the elements 
associated to them. In order to do that, several 
variants of the Wilson model were presented, variants 
that lead to obtaining some positive results, 
optimization of the current stocks, of quantity of the 
order and supplying, of the level of replenishment of 
the stocks, of the costs involved in the storage 
process. On this line it was approached the question 
of the safety stock, for which it was recommended 
the IMPACT method. The running of the storage 
processes in conditions of increased efficiency and 
effectiveness leads to the enhancement of the 
competiveness and performance in the product 
distribution and in serving the customers. 
ANFIS is an adaptive network.  An adaptive network 
is network of nodes and directional links.  Associated 
with the network is a learning rule - for example back 
propagation.  It’s called adaptive because some, or 
all, of the nodes have parameters which affect the 
output of the node.  These networks are learning a 
relationship between inputs and outputs. Adaptive 
networks cover a number of different approaches but 
for our purposes we will investigate in some detail 
the method proposed by Jang known as ANFIS. The 
ANFIS architecture is shown below.  The circular 
nodes represent nodes that are fixed whereas the 
square nodes are nodes that have parameters to be 
learnt. 

Layer 1 Layer 2 Layer 3 Layer 4 Layer 5

   1w      1w   11fw

  X

       F

  Y  2w    2w    22fw

  A1

  A2

  B1

  B2

 
Figure1. Architecture of the ANFIS structure 
An ANFIS architecture for a two rule Sugeno system 
A Two Rule Sugeno ANFIS has rules of the form: 
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111111 ryqxpfTHENBisyandAisxIf   

222222 ryqxpfTHENBisyandAisxIf   

 

For the training of the network, there is a forward 
pass and a backward pass.  We now look at each 
layer in turn for the forward pass.  The forward pass 
propagates the input vector through the network layer 
by layer.  In the backward pass, the error is sent back 
through the network in a similar manner to 
backpropagation. An ANFIS system is a kind of 
adaptive network in which each node performs a 
particular function of the incoming signals, with 
parameters updated according to given training data 
and a gradient-descent learning procedure. This 
hybrid architecture has been applied to the modeling 
and control of multiple-input single-output (MISO) 
systems [4]. The architecture of the ANFIS is 
constituted by several layers (fig. 2). If we consider 
for simplicity two inputs x and y and two outputs f1 
and f2 for a first-order Sugeno fuzzy model, with Ai 
and Bj being the linguistic label associated with  x 
and y respectively, every node in layer 1 represents a 
bell-shaped membership function   or   with variable 
membership parameters. Usually we choose the bell-
shaped functions. Nodes of layer 2 output the firing 
strength defined as the product, where the set of 
nodes in this layer are grouped for each output j. A 
normalization process is computed in layer 3 giving 
the normalized  , and the Sugeno-type consequent of 
each rule with variable parameters pi, qi and ri  is 
implemented in layer 4 yielding  fj as the output of 
the single summation node   and finally the single 
node of layer 5 computes de overall output as a 
summation of all incoming signals. The learning 
procedure consists of two stages. In the forward pass 
training input data go forward the ANFIS 
architecture, and in the backward pass the error rates 
propagate backward, being the both the consequent 
and the membership parameters updated by gradient 
descent.  
Layer 1 
 
The output of each node is: 

2,1)(,1  iforxO
iAi   

4,3)(
2,1 


iforyO

iBi   

So, the )(,1 xO i is essentially the membership grade 

for x  and y . 

The membership functions could be anything but for 
illustration purposes we will use the bell shaped 
function given by: 
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Where iii cba ,, are parameters to be learnt.  These 

are the premise parameters. 
 
Layer 2 
 
Every node in this layer is fixed. This is where the t-
norm is used to ‘AND’ the membership grades - for 
example the product: 
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Layer 3 
 
Layer 3 contains fixed nodes which calculate the 
ratio of the firing strengths of the rules: 
 

21

,3
ww

w
wO i

ii


  

 
Layer 4 
 
The nodes in this layer are adaptive and perform the 
consequent of the rules: 
 

)(,4 iiiiiii ryqxpwfwO   

 

The parameters in this layer ( iii rqp ,, ) are to be 

determined and are referred to as the consequent 
parameters. 
 
Layer 5 
 
There is a single node here that computes the overall 
output: 
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i
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This then is how, typically, the input vector is fed 
through the network layer by layer.  We now 
consider how the ANFIS learns the premise and 
consequent parameters for the membership functions 
and the rules. 
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1. The Role and the Status of the Transport 
System in the Distribution Management 

The transports represent the costliest logistic activity, 
representing over 40 percent of the distribution costs 
of the majority of the companies; only in the United 
States these costs exceed 400 million dollars per year.  
The global transport costs exceed 2000 billion USD 
per year (Michigan State University). The transport 
expenses are raised proportionally to the other 
distribution costs and very fast; this is caused by 
some factors, as: the oil price, the lack of labor force, 
the increasing in the number of small orders and their 
frequency, the expansion of the exterior commerce, 
etc. 
 Resulting from the increasing 
interdependence between the companies, between 
various geographical areas, between the national 
economies and even between continents, the matter 
of the transports becomes especially important. Any 
kind of distribution activity necessitates, in a certain 
amount, a transport system. Under the circumstances, 
we can assert that the transports represent one of the 
components of the distribution, ensuring the 
connection between production and consumption, 
concurrently, the transport system manifests itself as 
a factor that links the economic national circuit and 
the international one. “The transports represent the 
circular system of economy, playing a vital 
importance into the optimum development of the 
economic activities, in general, and of the other 
components of logistics, in particular, any kinds of 
deregulations or malfunction of this process generate 
perturbations in the domain of production or of 
consumption.”  
In consequence, in the third chapter of the paper there 
were distinguished the elements that were specific to 
some ways of transport. It was proven that the 
transports are characterized by several main 
particularities, which are: 
- They are intermediary activities that ensures 
the product and materials’ flow towards the storages, 
from the storages to the places in which they are 
used, to the distribution centres and to the end users ; 
- They use special technical systems; 
- They provide services and they don’t create 
any material goods;  
- The transports’ infrastructure necessitates a 
lot of  space and this fact results into a special 
influence over the social and economic space , etc. 
In order to perform with efficiency and effectiveness 
the distribution activities, the transports must answer 
to some requirements, like: low costs, a great degree 
of flexibility, minimal pollution of the environment, 
the quantitative and qualitative integrity of the 
products; great mobility. All these requirements 
depend on the modes and means of transport, on the 

transport’s infrastructure, on the nature of the 
products, on the costs implied.  
The development of the process of transport 
presupposes the following stages: the dispatching; the 
initial terminal transport; the initial transhipment; the 
actual transport; the final transhipment; the terminal 
transport, the good’s arrival. Among the stages that 
are characteristic to the process of transport, the 
dispatching and the destination of the products are 
compulsive; these stages delimit this process from the 
spatial point of view. The other stages depend of the 
concrete conditions of the communication lines that 
compose the transport route, of the status of the 
goods of loading and discharge and of the types of 
means of transport. 
Nowadays the global economy, the systems of 
production are becoming more and more integrated, 
interdependent and connected to the product flow. 
This flow represent an integral and functional 
network composed by production commerce and 
services unities which cover all the components of 
logistics, from the ensuring of the materials, the 
products’ manufacture to their distribution on the 
market. The transport process takes care of the 
products’ flow on their entire distribution route. 
 The distribution system must be 
characterized by a high flexibility, according to its 
component of transport, in such a degree that it can 
adapt, at any time, to the nature of the goods that are 
transported. This requirement materializes into a 
series of measures, some of them being mentioned: 
- The practice of a competitive management;  
- The detailed knowledge of the area it 
covers;  
- The performing of the transport in due time;  
- The exact knowledge of the nature of the 
products and of the quantities that must be 
transported;  
- The usage of the most adequate mode of 
transport. 
The choice of the most efficient mode of transport 
and of the most economical means of transport 
available to this mode of transport presents a special 
interest. The choice implies the knowledge of the 
modes of transport that can be used and the means of 
transport that are specific to these. In order to do so, 
in the third chapter were presented some issues 
characteristic cu different ways of transport, in order 
to be ensured the necessary documentation for the 
distribution managers to choose the ways of transport 
considered the most efficient and effective. 

2. Conclusion 
The distribution process must be managed in such a 
way that it must ensure, in the first place, a unitary 
product flow, which must determine the improvement 
of the firm’s performances. One course of action, 
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oriented towards the shipment optimization, is 
represented by “the optimization of the volume of 
goods that must be distributed and transported”. To 
that effect the distribution managers must analyze the 
factors that contribute to the optimization of the 
product distribution chains from the supplying 
sources to the distribution sources and from them to 
the sales outlets or to the end costumers. Choosing 
the distribution chain (channel) represents the 
distribution management’s main objective; therefore, 
a fundamental analysis is necessary as a result of this 
action’s impact on the efficiency and effectiveness of 
the product distribution to the customers. The 
decision of choosing the distribution chain and of the 
way of transport is complex, due to the great numbers 
of potential options. 
The distribution managers must be informed, must 
quantize and monitor the volume of ordered products, 
transported and handled integrally. This allows those 
factors to optimize the distribution activities through: 
treating the shipment as a unity; improvement of the 
relationship with the transporters; the efficient 
coordination of the receiving and shipping of 
products; investments in the infrastructure and 
modern equipment; the increase of the circulation 
speed of the stocks; the appeal to third parties for 
services with a great degree of specialization; the 
creation of heterogeneous companies, etc. 
To create a rational system of itineraries (routes), it’s 
necessary to consider some requirements that are 
particular to the goods distribution, such as: 
-determining the consequences of small stocks;  
-designing urban sales outlets;  
-determining the variation of the report between 
volume and weight, according to the nature of the 
product; 
- Organizing and grouping the diversity of goods 
wrappings; 
- mentioning the restrictions of circulations specific 
to various transport routes; 
-identifying the program of storages, centers or 
shops, etc. 
There are some other actions that can be taken to 
ensure the optimization of the product distribution, 
such as: the automation, robotizing and complex 
mechanization of the loading and unloading of the 
merchandises, the usage of efficient procedures and 
techniques of prevention and protection against the 
deterioration and qualitative depreciation of the 
wrappings and products; the massive usage of 
modern techniques of shipping, storage and handling, 
etc. In the context of the approach of the possibilities 
of optimizing the distribution management both 
considering its components and on the whole, the 
optimization of the distribution network plays an 
important role, due to its impact to clients. The 

optimal solutions are unique for each type of 
distribution network, being the result of a procedure 
that is recommended by some specialists, which 
involves taking some steps; we mention some of 
them: 
-Evaluating the performance of the existent 
distribution network; 
-Designing the new network’s configuration and the 
data base’s implementation for its optimizing; 
-The identification of alternatives for each route;  
-The selection of the design needed for optimizing 
the distribution network and the design of the soft 
used in this optimizing; 
-The implementation of the network model in the 
calculation technique chosen, etc. 
In order to achieve the optimization of the 
distribution actions, it was suggested in the paper as a 
mathematic model to be used (the forth stage from 
above) the critical itinerary method (or the critical 
itinerary analysis –ADC in the specialized papers), 
along with the methods CPM or PERT, for which it 
was presented concretely the theoretical methodology 
in their implementation. The indicators through 
which it can be expressed the efficiency of the 
shortage of the performing of the distribution 
management’s constituent activities were also 
mentioned in the context. 
To draw a conclusion, we consider that the usage of 
CPM and PERT models in the distribution 
management, as tools of rendering efficient the 
activities in this field of activity is beneficial both for 
the product distribution system and for the whole 
economic activity particular to the members of a 
distribution channel. 
Another contribution of our own, which we consider 
to be very important for enhancing the efficiency of 
the distribution systems, is related to the optimization 
of the emplacement of the objectives particular to 
these, as the storages and distribution centers or 
another sales outlet – an action that must sensitize the 
management at the superior level of the 
organizations. To that effect there were presented 
three economic-mathematic models, with concrete 
exemplifications under the guise of case studies. 
Before presenting the case study’s solving, there 
were stated the criteria that must be considered in 
choosing the emplacement of de investment 
objectives, in this case the distribution objectives: 
economic criteria, functional-technological, social, 
restrictive-strategic criteria, natural factors (for which 
there were specified the elements of characterization 
and justification). The optimization models are 
included in the economic criteria that take precedence 
over the others. In the end of chapter six it was 
discussed the inverse distribution system, as 
representing an objective necessity for the modern 
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distribution management. Specialists in the domain 
approached the distribution process in their attempt 
of designing a total distribution system, starting with 
the producer and with the product flow from the 
producer to the end consumer. Nowadays the 
specialists’ preoccupations are related to designing an 
efficient inverse distribution system. The inverse 
distribution process, from the point of view of 
withdrawing a product from the distribution chain 
and even withdrawing it from its user, must be 
considered as being an integral part of the 
distribution strategy. This includes: 
- The rational design of the products’ physical 
distribution chains; 
- The implementation of an effective 
informational system, which allows the operative 
knowledge, in due time, of the products that must be 
withdrawn from the distribution chain; 
- The periodic revision of the systems and 
procedure of orders’ process; 
- the revision of the management systems and 
of the shipping and traffic, paying a special attention 
to the identification of the shipping data, the orders’ 
book, the products’ destination, the means of 
transport used, etc. 
Having the same goal, the clients’ localization and 
their direct notification represent essential factors in 
the product’s safe withdrawal. 
 The distribution activities involved into the 
flow of the products to be returned are integrated in 
the process and interdependent. The main objectives 
of the distribution system are: the cost’s minimization 
and the elimination of the service’ malfunction. If 
these objectives can be fulfilled, in each concrete 
circumstance, then this action, more and more 
frequent on the market, will be easy to perform. 
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Abstract: The present study aims to review the impact of internal marketing on customer orientation in the grade 8 
municipalities in Fars. Within the proposed research model, the effect of customer orientation as an exogenous 
variable on three variables of internal marketing, job satisfaction, and organizational commitment was studied and 
then Indirect effect of internal marketing on customer orientation and organizational commitment was surveyed. 
This study was a descriptive-survey research. Statistic population included employees of grade 8 municipalities in 
Fars Province forming a sample of 153. As the simultaneous effect of multiple independent and dependent variables 
was supposed to be measured, structural equations method (Confirmatory factor analysis and structural equations) 
using the Lisrel software was applied to analyze the data and test the hypotheses in the present study. The results of 
this study indicated that internal marketing affects customer orientation. The results also showed that there is a 
significant relationship between internal marketing with job satisfaction and organizational commitment, and 
hypotheses about the impact of job satisfaction on customer orientation and organizational commitment were 
confirmed. But the impact of organizational commitment on customer orientation was not confirmed.  Finally, 
indirect impact of internal marketing on customer orientation   and organizational commitment through job 
satisfaction was confirmed, but indirect impact of internal marketing on customer orientation through organizational 
commitment   was not confirmed. In addition to direct effects of these variables, their indirect impact on each other 
was also measured. 
[Masoud shahsavani, Hassan Soltani, Narges Samadpoor. A case study on grade 8 municipals of Fars Province. 
Life Sci J 2012; 9(4):442-446] (ISSN: 1097-8135). http://www.lifesciencesite.com. 66 
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1. Introduction 

Organization is the characteristic of the era 
we live in. Each organization is consisted of pillars 
that are necessary for the organization. These pillars 
include structure, technology, goals, capital, and 
manpower. Although the existence of each of these 
factors is important in shaping the organization, 
manpower is undoubtedly the most important pillar 
of each organization. Many management experts 
believe that human is the constant pillar of each 
organization, so the organization should pay a special 
attention to this pillar. Employees are internal 
customers of organization and paying attention to 
internal customers is now known as internal 
marketing in the marketing literature. Organizations 
that pay more attention to their employees usually 
have more customer-oriented employees with a 
higher job satisfaction and organizational 
commitment. Hence, the present research studies the 
impact of internal marketing on customer 
orientation.The objective of this study is to 
investigate the factors affecting customer orientation 
in grade 8 municipalities in Fars. These factors 
include internal marketing as an exogenous variable 
and job satisfaction and organizational commitment 
that affect customer orientation both directly and 
indirectly. Reviewing the research literature, 
definitions of variables will be provided and then the 

relationship between these variables will be discussed 
in the next section 
1.1. Conceptual model of research: 

To express the relationship between 
variables, conceptual model was used in this study. 
This model which is an adaptation of Liao research 
(2009) is shown in Figure1. 

 

 
 

                 Fig 1: Conceptual model of research 
 
2.1. Research background and hypotheses: 
1.2.1. Internal marketing: 

Internal marketing concept is rooted in the 
growth of service industries in the 1980s which was 
done in order to increase the quality of service sectors 
through surveying and monitoring the service 
delivery mechanism which is the staff. Internal 
marketing is based on the fundamental assumption 
that service providing in an effective and efficient 
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manner requires motivated and customer-oriented 
(Gronroos, 1981). This branch of marketing science 
is largely influenced by the quality management and 
marketing of services and emphasizes on importance 
and necessity of creating quality throughout the 
process of service providing. Internal marketing 
discusses the relationship between internal customers 
and suppliers of the organization in creating value for 
external customers. This can be manifested as a value 
chain and a tool to develop the quality of products 
and services and also interorganizational and 
intraorganizational relations (Ling, 2000). Next 
studies not only emphasized on the relationship 
between customer satisfaction and employee but also 
expanded the scope of internal marketing. In addition 
to the above relationship, it has been mentioned that 
employees are the internal customers of company and 
internal marketing was defined as considering the 
employees as internal customers and jobs were 
defined as internal products that provide the needs of 
internal customers in order to meet the goals of 
company. Internal marketing is the philosophy of 
treating employees like customers and design job 
activities so that they are consistent and compatible 
with human needs (Ahmed & Rafiq, 1995). Gronroos 
(1981) stated that the purpose of internal marketing is 
to get employees who are motivated and understand 
the customer. Finally, Liao defines the internal 
marketing as benefiting from a marketing method for 
managing all activities within the organization in 
order to create a more efficient internal environment 
and finally achieve the principle of customer 
orientation by employees. So, definitions and 
concepts of internal marketing in this study are 
known as processes that deal with entrustment of 
jobs, activities, views, strategies, etc to employees 
using internal marketing and state that understanding 
of internal marketing concept by employees is equal 
to employees' awareness of all activities undertaken 
by the organization in the field of internal marketing. 
Parasuraman & Berry (1991) believed that internal 
marketing is a process including employment, 
training, encouragement, and maintaining of 
competent employees through the provision of 
appropriate facilities that meet their needs. 
1.1.2.1. Job satisfaction: 

Job satisfaction is a complex concept that 
can have different meanings for different persons. 
Job satisfaction is often closely associated with the 
concept of motivation and is a pleasurable emotional 
state that a person obtains from doing a work. Job 
satisfaction is of a great importance, especially in 
service organizations, because job satisfaction is one 
of the reasons that motivate the staff to provide better 
services to customers (Hartline & Ferrell, 2001). Job 
satisfaction can be the result of the employees' 

investigation of their job or considering various 
aspects of job such as payments, benefits, leadership 
style, and communications (Burke, 1999). 
Consequently, internal marketing is essential to 
employ, motivate, encourage, and satisfy these 
employees. So, the first hypothesis can be stated as 
follows: Internal marketing has an impact on job 
satisfaction 
2.1.2.1. Organizational commitment: 

Porter et al (1974) raised organizational 
commitment as a one-dimensional structure and 
defined it as the loyalty of a person to an organization 
and his/her contribution in that organization. 
Mowday et al (1979) also defined organizational 
commitment as loyalty and contribution of a person 
to an organization. Hogg (1996) stated that internal 
marketing means to manage human resources 
through attraction and marketing and finally the 
expectation of increasing loyalty of employees to the 
organization and could be a way to increase 
employees' commitment to the organization. Also, it 
has been stated that internal marketing means the 
commitment of employees to the organization and 
implementation of marketing plan. Correct and 
successful application of internal marketing certainly 
affects the performance of employees and can lead to 
organizational commitment (Pierce and Morgan, 
1994). So, the second hypothesis can be stated as 
follows: Internal marketing has an impact on 
organizational commitment of employees. 
3.1.2.1. Customer orientation: 

The term Customer orientation has same 
meaning as considering the market, customer 
priority, and awareness of customer and can be used 
interchangeably. Narver & Slater (1990) stated that 
customer orientation means to direct and guide 
customer to understand the customer value chain in 
progressing and future transactions. Katle & 
Armstrong (1991) defined internal marketing as 
doing the act of customer orientation by the staff 
which is achieved by training and motivating 
frontline staff (line) and support staff (Staff) to do 
teamwork. So, the third hypothesis can be stated as 
follows: Internal marketing has an impact on 
customer orientation. 

4.1.2.1. Forth hypothesis: Dose Job satisfaction 
has an impact on customer orientation? 

 Siguaw et al (1994) found that job 
satisfaction is not relevant to customer orientation. 
According to Hoffman & Ingram (1992), job 
satisfaction is preferred to customer orientation. A 
study by Kelley (1992) also showed there is a job 
satisfaction and customer orientation. Curkovic et al 
(2000) stated that employee’s satisfaction is effective 
in customer oriented behaviors in the workplace. So, 
satisfied employees are more likely to have a better 
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mode and treat customers more considerately. Hence, 
keeping employees satisfied with their jobs creates 
customer oriented behaviors among employees 
(Gronroos, 1989).So, the forth hypothesis can be 
stated as follows: Job satisfaction has an impact on 
customer orientation. 
5.1.2.1. Fifth hypothesis: Dose Organizational 

commitment has an impact on internal 
marketing? 

Without loyal employees, it is not possible 
for a company to have loyal customers (With a long-
term relationship) (Reicheld, 1996). The main nature 
of customer orientation is exactly this: A long-term 
relationship with customers. Generally, committed 
employees work harder and more and are more 
willing to put more time to work, try more, and use 
their talents of the benefit of their organizations 
(Parasuraman, 1987). Consequently, a long-term 
relationship with customers can be achieved by 
committed workforce in a long term (Boshoff & 
Allen, 2000). So, the fifth hypothesis can be stated as 
follows: Organizational commitment has an impact 
on internal marketing. 

6.1.2.1. Sixth hypothesis:  Dose Job satisfaction has 
an impact on commitment of employees to their 
organization? 

Many research have been done on the 
relationship between job satisfaction and 
organizational commitment indicating that employees 
who are more satisfied with their job and 
organizations are more eager to remain in the 
organization, are more efficient, offer higher quality 
services, are more committed to the results of 
organizational performance, and make the customers 
more satisfied (Wagner, 2006). Research about the 
jobs that dealing with providing services show there 
is a positive relationship between job satisfaction and 
the quality services provided by employees. 
Employees who are more satisfied with their jobs 
offer better services to customers (Malhotra& 
Mukherjee, 2006). When managers treat their 
employees well, employees will consequently treat 
customers well and probably increase their 
commitment to the organization when they feel 
organization's commitment to themselves (Fuller et 
al, 2003). Recent research also shows that job 
satisfaction of employees affects organizational 
commitment of employees and their willingness to 
stay in the organization. Hence, it can be stated that 
there is a direct relationship between job satisfaction 
and organizational commitment of employees 
(Caykoylu et al, 2007). It is likely that job 
satisfaction of employees affect their commitment to 
the quality of services. However, Baterman & 
Strasser (1984) stated that there may be an inverse 
relationship. On the other hand, Curry et al (1986) 

stated that there is no relationship between these two 
concepts. So, the sixth hypothesis can be stated as 
follows: Job satisfaction has an impact on 
commitment of employees to their organization. 

7.1.2.1. Hypothesis 7, Hypothesis 8, Hypothesis 9 
Understanding the role of job satisfaction 

and organizational commitment of employees in an 
organization in essential to fully understand the 
relationship between the structures in this study. So, 
explaining that whether the levels of job satisfaction 
and organizational commitment mediates the exercise 
of effect of internal marketing on the principle of 
customer orientation or not can be of great 
importance. Additionally, job satisfaction may cause 
interruption in the relationship between customer 
orientation and internal marketing. This means that 
internal marketing may affect customer orientation 
through influencing job satisfaction and 
organizational commitment. In other words, 
employees who have a better understanding of the 
internal marketing will have a greater job satisfaction 
and organizational commitment. This will ultimately 
lead to behaviors that are more customer-oriented 
(Liao, 2009). In addition to direct effects of variables 
stated in the model and explained in the above 
hypothesis, indirect effects (the intermediate effect) 
of variables job satisfaction and organizational 
commitment as a mediator between internal 
marketing and customer orientation are expressed in 
hypotheses 7 and 8 and intermediate effect of job 
satisfaction among variables internal marketing and 
organizational commitment is also expressed in 
hypothesis 9. Hypothesis 7: Internal marketing has an 
impact on customer orientation considering job 
satisfaction.  Hypothesis 8: Internal marketing has an 
impact on customer orientation considering 
organizational commitment. Hypothesis 9: Internal 
marketing has an impact on organizational 
commitment considering job satisfaction. 
2. Material and Methods: 

Based on library research, theoretical 
foundations of research were defined at first. Data 
were collected from the answers of the respondents to 
the questions of a questionnaire containing 
demographic questions (gender, age, education level, 
and work experience) and 25 specialized questions. 
This questionnaire was adapted from a study by Liao 
(2009) with some modifications. Likert scale from 
completely disagree (1) to completely agree (5) was 
used in this questionnaire. Lisrel software was used 
for confirmatory factor analysis and path analysis. In 
order to confirm the validity of questionnaire, 
questionnaire was sent to some of experts and their 
evaluation of each question and hypotheses were 
asked. Finally, its face validity was confirmed by 
applying the comments. Since the structural 
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equations method was used in this study, it was also 
necessary to use confirmatory factor analysis at first. 
To determine the reliability of the questionnaire, a 
sample of 30 employees was selected and then its 
reliability was accepted by calculating Cronbach 
alpha coefficients (α=0.849). Since the objective of 
the present study was to identify the impact of 
internal marketing on customer orientation in the 
grade 8 municipalities in Fars, the employees of these 
municipals formed the study population, because they 
directly provide services to customers and clients. 
There are a total of 310 employees in the grade 
8municipals in Fars. The sample size was 153 
persons in this study and sampling was done by 
stratified random sampling. 
1.2. Data analysis: 

Structural equations method is one of the 
strongest and most appropriate methods of analysis in 
the behavioral sciences and social sciences. Analysis 
of covariance structures or causal modeling or 
structural equations model is one of the main 
methods to analyze the structure of complex data. 
Conformity factor analysis tests the hypotheses. This 
analysis is part of the measurement model which 
deals with the observed relationships between 
variables and factors. Conformity factor analysis is a 
hypothesis test model, in which the researcher begins 
his/her analysis with a previous hypothesis. This 
model which is based on a strong theoretical and 
empirical foundation, determines that which variables 
are correlated with which factors. Conformity factor 
analysis was done in this study and then structural 
equations model was run to investigate and test 
hypotheses within the research proposed model. 
According to Hair criterion (2010), conformity factor 
analysis has an acceptable fitness for this research. 
2.2. Model analysis: 

According to the output of Lisrel software, 
the main presented model is as follows, in which the 
relationships between variables (the measurement 
model and structural model) are shown. (Explanation: 
Since there were three questions for the variable job 
satisfaction in the questionnaire, this variable was not 
classified like others and all three questions directly 
used in the model analysis. So, Js1, Js2, and Js3 
denote question first, question second, and question 
third in terms of job satisfaction). According to the 
indices expressed in Table 1, it can be said that the 
model has an acceptable fitness. So, confirmation or 
rejection of hypotheses can be studied based on 
output model. In the analysis of structural equations 
model, each hypothesis is tested within a direction. 
Directions among the variables indicate the research 
hypotheses. After approval of the overall fitness of 
model, the value of the statistic t for each path 
indicates that the corresponding hypothesis is 

confirmed or not. If the absolute value of statistic t is 
greater than 2.093, the hypothesis will be found 
significant or confirmed. Table 2 shows that 7 
hypotheses are confirmed and 2 hypotheses are 
rejected. 

 
Table 1: Fitness indices of analysis model path 

 
 

Table 2: A Summary of hypotheses 

 
 

 
  Fig 2: Results of model analysis 
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                    1- According to Interior Ministry regulations, Iran's municipalities are divided into 12 ranks, from the smallest municipality with 2 staff which ranks 1 to the 
biggest one which ranks 12. Three main criteria are considered for the ranking of municipalities including regular and net income of municipality, population, and position in 
terms of divisions. Grade 8 municipalities of Fars Province studied in this paper are the municipalities of Fasa, Firoozabad, Neyriz, Abadeh, and Lar.    
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Abstract: Voluntary disclosure reduces information asymmetry between investors and stakeholders. In this study, to 
evaluate different decision-making styles, a cognitive and behavioural model is used. The field of this research are in 
the Processing "Brunswick Leans Model" is placed in behavioural accounting. This research uses a quasi-
experimental method. The research is conducted in 2012 in Tehran Stock Exchange (TSE.).  For purposes of this 
study, an Experimental group (176 respondents) and a control group (158 respondents) in is divided into four new 
ones, which represent the four dominant styles of decision-making, namely directive, analytical, conceptual, and 
behavioural. As an addition, investors are divided according to their brains’ dominant style of decision-making and 
cognitive complexity so that uncertainties about the tolerance level are classified. Evidence shows that those who 
have their left brain as more dominant are likely to use more items, on average, to process information. As an 
addition, Behavioural decision-making style uses lowest items to process information than other styles. Indeed, the 
results show that all styles in the Experimental group have less information asymmetry than the control group. These 
findings support the voluntary disclosure of information by companies to reduce the level of information asymmetry 
that the market offers. 
[Ghodratollah Talebnia; Zahra Poorzamani; Ahmad Yaghoobnezhad; Ali Bayat. Investors Behaviour and 
Information Asymmetry: an Experimental Research in Iran. Life Sci J 2012;9(4):447-457] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 67 
 
Keywords: Voluntary disclosure, decision styles, lens processing model, information Asymmetry. 
 
1. Introduction 

Information asymmetry occurs when one or 
more investors possess private information about a 
firm’s value. Asymmetry creates an adverse selection 
problem in the market as informed investors’ trade on 
the basis of their private information. These trading 
activities manifest themselves as unusually large 
imbalances in the observed order flow; therefore, the 
extent of information asymmetry among investors 
can be characterized as the probability that a 
particular buy or sell order comes from an investor 
with private information. In this section, a firm’s 
choice of disclosure quality that potentially 
influences the level of information asymmetry is 
discussed. This study combines the foundations of 
information asymmetry, information overload theory 
and the decision style theory to address a current 
problem. The environment in which investors must 
make decisions is rich with complex information 
about numerous investment opportunities. 
Unstructured information environment, such as 
voluntary disclosure, can affect an investor’s 
decision-making patterns. Many studies have 

documented the negative effects, which are resulted 
from a decision maker’s attempt to process more 
information than what is cognitively possible. 
Another study (Barber & Odean, 2008) finds that 
individual investors buy attention grabbing stocks. 
Those are the stocks that were in the news and 
experienced high abnormal trading volumes as well 
as extreme one-day returns. The researchers theorize 
that investors do not have the time to analyse all 
investment opportunities, therefore, they filter their 
search to the stocks that grab their attention. 
Consistent with this do-it-yourself trend, a recent 
study on investor decision-making reveals that 
accounting information is the most influential factor, 
followed by self-image/firm-image confidence, 
neutral information, advocate recommendation and 
personal financial needs (Al-Tamimi, 2006). 

One of the ways for disclosure quality to 
affect information asymmetry is by altering the 
trading behaviour of uninformed investors. 
According to the Investor Recognition Hypothesis 
(Merton, 1987), such investors are more likely to 
invest and trade in firms that are well known or that 
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they judge favourably. If higher disclosure quality 
increases a firm’s visibility and/or reduces the costs 
of processing the firm’s specific public information, 
then, higher disclosure quality will induce more 
trading in the firm’s stock by uninformed investors. 
Fishman and Hagerty (1989) make a similar 
argument. 

While a higher intensity of uninformed 
trading reduces the probability of trading against a 
privately informed investor, ceteris paribus, prior 
research indicates that greater uninformed trading 
attracts more informed trading. Kyle (1985) 
demonstrates that the amount of informed trading 
varies proportionately with the expected amount of 
uninformed and liquidity-based trading. The net 
result is that the relative amount of informed trading 
remains unchanged even as the expected amount of 
uninformed trading changes. However, to the extent 
that informed traders are risk averse and capital 
constrained, it is expected that the relative amount of 
informed trading will fall as uninformed trading 
increases. Accordingly, higher disclosure quality will 
be associated with relatively less informed trading, 
which, in turn, will reduce information asymmetry.  
Prior empirical literature also suggests that disclosure 
quality will be negatively related to the frequency of 
private information events. Gelb and Zarowin (2002) 
as well as Lundholm and Myers (2002) find that 
current stock returns reflect more information about 
future earnings when disclosure quality is higher. 
These results imply that by ‘‘bringing the future 
forward,’’ which means that more informative 
disclosures reduce the total set of information about 
future earnings that can be privately discovered about 
a firm. Since there is less information available to be 
discovered, in addition to the reduced search 
incentives discussed above, it is expected that the 
frequency of private information events will be 
declining in disclosure quality. The remainder of this 
paper is organized as follows. Section 2 contains a 
literature review while the research design is outlined 
in Section 3. Finally, the sample selection and 
descriptive statistics are provided in Section 4, 
followed by the empirical results in Section 5. 

2. Literature Review 
2.1. Information Asymmetry Studies 

It is often argued that firms might find it 
advantageous to provide additional pieces of 
information (i.e., voluntary disclosure) to investors 
and analysts through annual reports. This statement is 
based on the notion that information asymmetry 
between firms and (potential) investors, due to a low 
level of disclosure, increases cost of capital by 
introducing ‘adverse selection’ between buyers and 
sellers of the firms’ shares. The practice of ‘adverse 
selection’ tends to reduce liquidity in firms’ shares 

(Copeland & Galai, 1983; Glosten & Milgrom, 
1985). In order to attract investors, firms with limited 
liquidity must issue shares with a (substantial) 
discount. This discount reduces funds firms receive 
from the issue, and, thus, increases the cost of capital. 
By disclosing more information, firms are likely to 
reduce information asymmetry and, hence, attracting 
extended interests (liquidity) in the firms’ shares, 
which leads to lower cost of capital (Diamond & 
Verrecchia, 1991). Higher liquidity is regarded as an 
indication that a firm’s shares has become a more 
popular investment object due to the higher level of 
information disclosed by firms (Leuz & Verrecchia, 
2000). In this respect, it is desirable for a firm that its 
shares are liquid, so the firm is not constrained in its 
use of the stock market (Healy, Hutton & Palepu, 
1999; Lang & Lundholm, 1993). Furthermore, 
empirical research indicates that increased liquidity 
results in lower information asymmetry and cost of 
capital (Botosan, 1997; Botosan & Plumlee, 2002; 
Diamond & Verrecchia, 1991; Leuz & Verrecchia, 
2000). 

Botosan and Plumlee (2002) create three 
disclosure indices based on information from the 
annual report, other publications and investor 
relations. They find that, which is contrary to 
expectations, the overall disclosure level is not 
associated with a lower cost of equity capital. 
However, the coefficient on the annual report score is 
significantly negative. 

Sengupta (1998) measures the cost of debt 
over a three-year period, averaging the score for three 
consecutive years. He provides evidence that firms 
with high disclosure quality ratings from financial 
analysts enjoy lower costs of issuing debt. Using a 
sample of 173 new private debt issues, Mazumdar 
and Sengupta (2005) find that companies with 
consistently high ratings for voluntary disclosures 
have lower cost of debt. Healy et al. (1999) analyses 
whether firms benefit from expanded voluntary 
disclosure, by examining changes in capital market 
factors associated with increases in analysts’ 
disclosure ratings for 97 firms. Their findings suggest 
that a higher disclosure rating is followed by 
increases in stock liquidity, stock returns, 
institutional ownership and analyst following. 

Finally, Bailey, Karolyi and Salva (2005) evaluate 
the economic impact of the increased disclosure 
faced by non-U.S. firms when they list their shares on 
the U.S. markets. They find that there are increased 
volatility and volume reactions to earnings 
announcement after their U.S. listings. In addition, 
they find that individual firms’ disclosure 
environment, rather than changes in its market 
liquidity, ownership or trading venue, explains their 
findings. In conclusion, relevant studies based on 
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U.S. data, generally, indicate a negative association 
between the level of disclosure and estimates of the 
cost of capital. The studies on European data indicate 
that the level of disclosure is negatively associated 
with proxies for information asymmetry and cost of 
capital.  

 
2.2. Decision Style and Lens Model and behavioural 

accounting Studies: 
Rowe & Boulgarides (1983) defined a cognitive and 
behavioural model which indicates four decision 
styles, which are determined by classification into 
two dimensions: high cognitive complexity 
(thinking) or low cognitive complexity (action) and 
brain hemisphere dominance (either task or people 

orientation). Cognitive complexity measures a 
person’s capacity to cope with information. 
Cognitive complexity has also been equated to 
tolerance for ambiguity because these individuals are 
able to deal with information that is not sorted or 
structured. The other dimension in decision style 
according to this model is the brain dominance or 
the side of the brain with which people process the 
information. Brain dominance research helps 
towards the understanding of the dimension of 
decision-making style. The left side of the brain is 
the logical hemisphere. It focuses on the more 
technical aspects of the world. Conversely, the right 
side of the brain concentrates on the spatial, visual, 
or social aspects of our environment (Figure1). 

 
 Figure 1. The Cognitive-Contingency Decision Style Model 

          

  Left Brain Right Brain   

Cognitive 
Complexity 

Tolerance for 
 ambiguity 

Analytic 
logical, abstract 

thinker 

Conceptual 
broad, spatial 

creative thinker   

  Need for Structure 

Directive 
focused, rapid 

results 

Behavioural 
support, 

empathy, listens   
    
  Technical Social   

    
    Environmental Values   

Rowe & Boulgarides (1983) 

 
Vasarhelyi (1977) uses an instrument of his 

own design to classify subjects between analytic and 
heuristic. He defines cognitive style as how a person 
organizes information. He uses a panel of judges to 
review the subject’s analysis of financial planning 
cases in a laboratory experiment. He finds that the 
participants in a group, which he calls analytics, use 
more information in their decision process and enjoy 
using the computer for planning more than the group, 
which he calls heuristics. However, both groups 
perform equally well. 

Pratt (1980) criticizes the study by McGhee, 
Shields, and Birnberg (1978) because of its adverse 
findings. They point out several problems with the 
study, including the fact that the sample size is very 
small, which is only 24. Furthermore, they point out 
that the subjects have to make a large number of 
decisions in an unreasonably small amount of time. 
In addition, because the order of cue presentation is 
not randomized, the time pressure may have caused 
the first cues to be more heavily weighted than the 
latter cues (Payne, 2010). 
         Most   of  the  early  behavioural  decision  
making  research  in  accounting  was conducted  using  
lens model paradigm.  Using  the  Brunswick  (1952) 
lens model  as an  analytical  framework,  human  

judges have been  viewed as making decisions, 
judgments, or  predictions based  on  a  set    of  
explicit  cues  or pieces of information.  These 
judgments are made in an environment which is 
probabilistically related to a relevant environmental 
event or criterion (Libby and Lewis [1977]).  Such 
studies examine subject’s abilities to combine multiple 
cues into an overall judgment.  For example, Ashton 
(1974) investigated the cue utilization, consistency 
over time, and consensus of auditors’ judgment of 
hypothetical internal control systems.  In this study 63 
participating auditors were asked to  judge the strength 
of  an internal control  in  a  payroll  system  based  on  
six  preanswered  questions  (cues)  related  to  internal  
control evaluation.    The experiment was conducted 
twice.    The time interval between the experiment 
administrations ranged from forty-three to ninety-four 
days.   Ashton concluded that  the  judgments  of the  
sixty  three  auditors  were  found  to  exhibit  a  fairly  
high  level  of  consensus  and  consistency  over time.  
Ashton and Brown (1979) and Ashton and Karmer 
(1980) replicated Ashoton (1974) study.   

That led the two authors to suggest that if the 
objective of the research is to study judgment in 
general for the purpose of facilitating and improving 
such judgments in practical situations, then using 
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students as surrogates is justifiable.  However, if the 
objective of   the research is the direct implementation 
of judgment policies, then it’s desirable to use actual 
auditors as subjects. Other  studies  have  used  similar  
research  design  to  investigate  other  issues.    For 
example, Boatsman and Robertson (1974), Moriarity 
and Barron (1976, 1979), Hofstedt and Hughes (1977), 
and Firth (1980) examined materiality judgments of 
auditors.   Joyce (1976) analysed auditor’s allocations 
of time to categories of audit work related to accounts 
receivable.  Krogstad  et al.  (1984) investigated 
materiality  assessments  for  a  proposed  adjustment  
to  the  allowance  for  bad  debt  of  a  hypothetical 
company. 

The  introduction  of  lens  model  and  
policy  capturing  research  in the  mid  1970’s  has  
been    a significant  contribution  to  the  auditing  
literature.   This  line  of  research  has  introduced  
new  research techniques  and  methodologies  to  the  
literature  and  played  a  major  role    in  the  
acceleration  of  the behavioural research in auditing.  
However, lens model and policy capturing studies 
have been criticized of focusing on the overall 
judgment while ignoring the mental processes that 
produce this judgment and the alternative 
information processing methods.  Therefore,  one 
major  flaw  of  this  line  of  research  is that  it  
views  decision  maker  as  a  “black  box”  .    It  
assumes  that  the  decision  maker  consider  all 
available  information  in  his  judgment.    However,  
the  implication  of  different  mental  processes 
associated  with  different  decision  strategy  can  be  
an  important  factor  that  influence  the  decision 
outcome.  For example  Payne (1975) examines the  
hypothesis  that  people in  response  to  complexity 
employ  a  simple  non-  compensatory  decision  
strategy.   Payne found that when subjects faced with 
two alternatives, they are more likely to employ 
search strategy consistent with compensatory 
decision process.   However, when they are faced 
with six or eight alternatives, they are more likely to 
employ search strategy consistent with conjunctive 
or elimination by aspect decision process.   

3. Research Design and Methodology 
3.1. The Instrument 

This experiment is organized as follows. 
Respondents are provided with 23 items of financial 
and non-financial reporting of Experimental 
Corporation (SAIPA Co.). Saipa co. is a big car 
manufacturer and is accepted in Tehran Stock 
Exchange (TSE). Information on Saipa Co. contains 
16 items about voluntary discloser and 7 items about 
financial statements. After completing the 
demographic questions, respondents are presented 
with background information on Saipa Co., which 
represents a potential investment opportunity. Then, 

they are allowed to choose from a menu of available 
information (balance sheets, statements of operations, 
statements of stockholders’ equity, statements of cash 
flows, notes to the financial statements, analysts’ 
estimates, the stock’s current beta, historical stock 
prices and trading volumes and various financial 
ratios as well as other voluntary disclosure 
information. They are given the opportunity to view 
each piece of information as long as they like and 
return to a piece as many times as they like. They are, 
then, required to enter a hypothetical investment 
amount from $X. The instructions explain that their 
alternative investment is a free risk option yielding 
and that they should assume as if they were investing 
in a normal economy and a normal market. After the 
investment is entered, respondents are asked to rank 
the information pieces that they viewed according to 
how much these information influence their 
investment decision. Finally, the respondents are 
asked to complete the 20 questions in the Decision 
Style Inventory (Rowe & Boulgarides, 1983), which 
determine their level of intensity for each of the four 
decision styles.  

A pilot study is conducted among the faculty 
and staff at Islamic Azad University, Sciense and 
Research branch for the purpose of determining the 
reliability of the data. 43 people respond to the 
solicitation and go through the experiment. These 
respondents are asked to provide feedback on any 
problems that they encounter in the experiment and 
any problems they have in understanding the 
questions or instructions. All suggestions from this 
study are addressed. 

The instrument chosen is Alan Rowe’s DSI. 
Rowe and Associates have created an instrument for 
classifying humans according to their decision-
making styles. They call the instrument as the 
Decision Style Inventory (DSI). The DSI was created 
based on the classifications in the Cognitive-
Contingency Decision Style Model. This model 
refines the role/operative style shift of the Driver 
model to style dominance. The objective of the 
instrument, which the authors use in studying 
decision styles, is to examine the factors that 
contribute to a job’s success and, in turn, job 
satisfaction. The DSI is chosen because it appears to 
capture the importance of complexity of the 
environment and the cognitive complexity of the 
decision-maker as stated in a study by Schroder, et al. 
(1967). The DSI instrument has been found to have 
well over 90% face validity when conducting follow-
up interviews of respondents (Mann, 1982, as cited in 
Ideation & Starbird, LTD, 1990). Furthermore, Test-
Retest reliability with using of Pearson-baron rate has 
been reported at 73% consists with other prior 
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researches (Rowe & Boulgarides, 1983, as cited in 
Ideation & Starbird, LTD, 1990).  
 

3.2. Subjects and sample selection 
The Subjects of experiment are professionals 

investors in Tehran Stock Exchange (TSE), who are 
investing and accounting professionals (security 
registered representatives, stock brokers, Iranian 
Certified Public Accountants (ICPA), Certified 
Financial Planners (CFP), Chartered Financial 
Analysts (CFA) as well as professors of accounting 
and finance in the Iran universities. 
 

� ≥
� ��/�

� × �(1 − �)

(� − 1)�� + ��
�

� × �(1 − �)
= 150 

According to kokran formula, at least 150 
respondents should be selected for each experimental 
and control group, therefore, 595 Questioners are 
distributed among each member of the sample. 
Finally, 176 and 158 Questioners are collected from 
the experimental and control group respectively. 
Number of Questioners is summarized at Table 1: 
 

Table1.   Descriptive Statistic for Research Tool 
Experimental group Control  group Statistic for 

Questioners number percentage number percentage 
315 100 280 100 Total sent 

213 67.62 186 66.43 Total returned 

28 8.89 16 5.71 
Non-complete 
Questioners 

9 2.86 12 4.28 

Out of 3.5 
standard 
division 

176 55.87 158 56.43 
Useable 
Questioners 

 
3.3. Variables Measuring 
 
Information Asymmetry Index: applied a fuzzy 
model 
 
Information asymmetry of one decision-making style 
is an Average dispersion prices estimated by 
decision-makers (Piterson & plonberg, 2006). 

))(( isj PAverageAsymDisc   

Whereas: 

isP : Estimated Stock price by investors i with style s. 

A fuzzy sets approach is used to estimate 
Information asymmetry index (Ahlers, David M., and 
Vithala R. Rao, 1977, 1976, and 1978). Therefore, 
each investor is asked on estimated three prices: high 
(H), mod (M), and low (L). so we will have: 
 

                                      L≤Z≤M              for 
 
         for    M≤Z≤H 

 All of them are defined for    H-L≥2 

Average )(
3

1
LMH   

Variances )(
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Decision Styles 

In measuring a person’s decision style, DSI is 
used. The instrument determines one’s preferences 
when responding to a series of 20 statements. Each 
question of the DSI instrument has four possible 
answers. The answers are most like you, moderately 
like you, slightly like you, or least like you. The 
questions are weighted exponentially. The most like 
you answer is weighted 8, the moderately like you 
answer is weighted 4, the slightly like you answer is 
weighted 2, and finally the least like you answer is 
weighted 1. Each answer can only be used once. The 
responses are ordered by decision style. The first 
response is the directive, the second is the analytic, 
the third is the conceptual and, finally, the fourth is 
behavioural. The responses are put in columns and 
summed to obtain the level of dominance of each 
style. The total for each question is 15 (sum of 8, 4, 
2, 1) and the total for the whole instrument is 300 (20 
times 15). The maximum possible score for any one 
style is 160 (20 times 8) and the minimum is 20 (20 
times 1) (Rowe & Boulgarides, 1983). 
 
4. Hypothesis and Empirical Results  
4.1.  Descriptive statistic 

Table 2 reports the most dominant decision styles of 
the investors. The most common decision style is 
directive style, which is 36.93% and 36.08% for 
Experimental and Control group respectively.  
 

 
 
 
 
 

 
 

Table2:Investors by Most Dominant Decision Style 
Experimental group Control  group 

Dominant Style 
number percentage number percentage 

65 36.93 54 34.18 Directive 
58 32.95 57 36.08 Analytic 
32 18.18 23 14.55 Conceptual 
21 11.94 24 15.19 Behavioural 
176  100 158  100 Total 

Each respondent’s analytic and directive 
cores are combined to determine the level of left 
brain dominance. Respondents with scores of over 
mean (=162) are classified as left brain dominant. 
Likewise, each respondent’s conceptual and 
behavioural scores are combined to determine the 
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amount of right brain dominance.  Respondents with 
a score of over 138 are classified as right brain 
dominant. Two of the respondents’ scores are from 
the Experimental group while seven of the 
respondents’ scores are from the control group and 
the scores for both groups are even (162/138), which 
means that neither side is dominant. Table 3 
summarizes these numbers. 

Each respondent’s analytic and conceptual 
scores are combined together while the directive and 
behavioural scores are combined with each other to 
determine the level of cognitive complexity. A 
combined analytic/conceptual score of over mean 
(=152) is classified as more cognitively complex 
while a combined directive/behavioural score of over 
148 is classified as less cognitively complex. Five of 
the respondents’ scores come from the Experimental 
group and one of the respondents’ scores is from the 
control group and is even (152/148), which means 
that neither group has high or low complexity. Table 
3 summarizes these numbers. 
 

Table3: Investors by Most Dominant Combined 
Decision Style 

Experimental group Control  group Combined 
Dominant Style number percentage number percentage 

83 47.70 75 49.67 
Left brain 
dominant 

91 52.30 76 50.33 
Right brain 
dominant 

89 52.05 77 49.04 

More 
cognitively 
complex 

82 47.95 80 50.96 
Less cognitively 
complex 

 
Hypothesis about Information Processed by 
Investors 

The literature has shown that the more 
complex decision styles (Analytic and Conceptual) 
and Left Brain dominant styles (Analytic and 
Directive) are less likely to suffer from information 
overload than the less complex decision styles 
(Directive and Behavioural). Rowe and Mason 
(1987) find that the left brain dominant styles 
(Analytic and Directive) focus on the task in a 
decision environment. Therefore, they perform better 
in the area of finance than the right brain dominant 
styles (Conceptual and Behavioural) so these styles 
process more firm voluntary disclosure than others. 
This premise tested in an investing environment 
should answer the question as to how many 
information pieces an investor will view before 
making a decision. Therefore, it is hypothesized as 
follows: 
 

H1: There is a significant relationship between 
investor’s dominant styles and mean number of 
firm’s voluntary disclosure items viewed. 
 

Hypothesis H1 is subtracted to three sub-
hypothesis H1a, H1b, and H1c: 
 
H1a: Analytic and Directive (Left Brain) decision 
styles will have a higher mean number of firm’s 
voluntary disclosure items viewed than 
Conceptual and Behavioural (Right Brain) styles. 
 
H1b: Analytic and Conceptual (More Complex) 
decision styles will have a higher mean number of 
firm’s voluntary disclosure items viewed than 
Directive and Behavioural (Less Complex) styles. 
 

Hypothesis H1a is tested using two methods. 
First, it is tested by comparing the mean number of 
items viewed by each of the two groups. 
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Before the mean compared measurer, the "Levin” test 
is done and Fisher’F statistic is reviewed. 
 

 
 

Hypothesises H1a and H1b are tested using 
two methods. First, it is tested by comparing the 
mean number of items viewed by each member of the 
two groups. The respondents are grouped according 
to their brain dominance as determined by their DSI 
scores. An independent sample t-test, with the 
number of items viewed as the test variable and brain 
dominance as the grouping variable (Left or Right 
Brain), is run. The results reveal that from the 23 (16 
items for voluntary disclosure) items available, the 
left brain dominant styles actually view more items 
(mean = 14.53) than their right brain dominant 
counterparts (mean = 13.04) (Table4). Therefore, 
H1a is supported and it should be noted that the 
difference between the two means is statistically 
significant, which is at 0.05 (sig=0.992). 

Also, for testing H1b, cognitive complexity 
as the grouping variable (more or less complex), is 
run. The results reveal that from the 23 (16 items for 
voluntary disclosure) items available, the more 
complex styles actually do not view more items 
(mean = 13.77) than their less complex counterparts 
(mean = 13.76) (Table 4). Therefore, H1B is not 

rightleftH 22
1 :  

rightleftH 22

0 :  
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supported. However, it should be noted that the 
difference between the two means is not statistically 
significant, which is at 0.05 (sig=0.992). 
 
Table 4: Amount of  Voluntary Disclosure processed 

by different  decision styles 

Style N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

Levene's 
Test 

F_Fisher 
t df 

Sig. 
(2-

tailed) 

Left 83 14.5301 4.91225 .53919 .366 2.056 172 .041 

Right 91 13.0440 4.62100 .48441     

More 89 13.7753 4.69708 .49789 .187 .010 169 .992 

Less 82 13.7683 4.91734 .54303     

***, **, * Significant at 1%, 5%, 10% level respectively. 

 
Additionally, a one-way ANOVA test, with 

number of items viewed as the dependent variable as 
well as decision style (directive, analytical, 

conceptual, and behavioural) as the factor, is run. The 
results (Table 5) reveal no significant difference 
between the decision style groups (sig=0.251). This 
lack of variance in use of information among the four 
decision styles fails to support hypothesis H1. 
 
Table 5:Analysis of Variance of Number of amount 
of  Voluntary Disclosure processed by Decision Style 

 Sum of Squares df Mean Square F Sig. 

Between Groups 97.641 3 32.547 1.378 .251 

Within Groups 4061.245 172 23.612   

Total 4158.886 175    

 
Table 6 shows the results of a LSD test, 

which compares each style to the other three. There 
are no significant differences between most of groups 
but we have a significant difference between 
behavioural styles and directive and analytical styles. 

 
Table 6:Multiple Comparisons in amount of  Voluntary Disclosure processed by  different Decision Styles 

(I) style (J) style 
Mean  

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Directive analytical .33103 .87770 .707 -1.4014 2.0635 

conceptual .43125 1.04935 .682 -1.6400 2.5025 

behavioural 2.44762** 1.21969 .046 .0401 4.8551 

Analytical directive -.33103 .87770 .707 -2.0635 1.4014 

conceptual .10022 1.07003 .925 -2.0119 2.2123 

behavioural 2.11658 1.23753 .089 -.3261 4.5593 

Conceptual directive -.43125 1.04935 .682 -2.5025 1.6400 

analytical -.10022 1.07003 .925 -2.2123 2.0119 

behavioural 2.01637 1.36464 .141 -.6772 4.7100 

Behavioural directive -2.44762** 1.21969 .046 -4.8551 -.0401 

analytical -2.11658* 1.23753 .089 -4.5593 .3261 

conceptual -2.01637 1.36464 .141 -4.7100 .6772 

***, **, * Significant at 1%, 5%, 10% level respectively.    

 
Since the number of observations in 

behavioural style test is less than 30 cases, Therefore, 
Kruskal-Wallis test (test H) is used to test for 
significant mean differences. The results of this test 
are shown in Table 7. 

Kruskal-Wallis test results also confirm the 
statistical findings of the one-way ANOVA test. 

Because 
2  and sig of this test are 3.970 and 0.265 

respectively, the evidence to reject H0, which is 
based on the equal to average amount of information 
processed by the different styles, cannot be provided.  
 
H1c: Behavioural styles will have a lowest mean 
number of firm’s voluntary disclosure items 
viewed than other styles. 
 

Table 7. H -test  results about different styles of 
decision making in terms of information processing 

Style N Mean Rank Statistic Amount 

Directive 65 94.56 Chi-Square 3.970 

Analytical 58 90.34 df 3 

Conceptual 32 85.06 Asymp. Sig. .265 

Behavioral 21 69.88   

Total 176    

 
The Mann-Whitney Test is used to test H1c 

hypothesis. The results of this test can be seen in 
Table 8. U-test results indicate that at the 10% 
significance level of H0 can be rejected and the claim 
hypothesis is accepted. In other words, investors with 
behavioural style dominant use lower information 
than other styles in decision making.  
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Table 8. U - Test  results about Behavioural and 
Other styles of decision making in terms of 
information processing 

Style N 
Mean 
Rank 

Sum of 
Ranks 

Statistic  

Other style 
155 91.02 14108.50 

Mann-Whitney 
U 

1.236E3 

Behavioural 21 69.88 1467.50 Wilcoxon W 1.468E3 

    Z -1.790 

Total 
176 

  Asymp. Sig. (2-
tailed) 

.073* 

***, **, * Significant at 1%, 5%, 10% level respectively 

 
Information Asymmetry Hypothesis 

Prior empirical literature also suggests that 
disclosure quality will be negatively related to the 
frequency of private information events. Gelb and 
Zarowin (2002) as well as Lundholm and Myers 
(2002) find that current stock returns reflect more 
information about future earnings when disclosure 
quality is higher. These results imply that by 
‘‘bringing the future forward,’’ which means that 
more informative disclosures can reduce the total set 
of information about future earnings that can be 
privately discovered about a firm. Disclosure quality 
affects information asymmetry is by altering the 
trading behaviour of uninformed investors. 
According to the Investor Recognition Hypothesis 
(Merton, 1987), such investors are more likely to 
invest and trade in firms that are well known or that 
they judge favourably. If higher disclosure quality 
increases a firm’s visibility and/or reduces the costs  

of processing firm specific public 
information, then, higher disclosure quality will 
induce more trading in the firm’s stock by 

uninformed investors. Fishman and Hagerty (1989) 
make a similar argument. Therefore, the following 
hypothesis is put forth: 
 
H2: Before a firm’s voluntary disclosure, there is 
no significant difference in terms of information 
asymmetry between different styles. 

This hypothesis has two sub-hypotheses. To 
test these two hypotheses, there should be a sub-test 
of equality of variance tests ("Levin") between the 
experimental group and control group using Fisher's 
F statistic. It is noted that information asymmetry of 
one decision-making style is an Average dispersion 
prices estimated by decision makers. For example, 
information asymmetry theory is used to compare the 
style I and j group, which is designed as follows: 
 

jijiH ,
22

,0 :             

jijiH ,
2

,
2

1 :          

 
H2a: before a firm’s voluntary disclosure, 
Analytic and Directive (Left Brain) decision styles 
will have a lower information asymmetry than 
Conceptual and Behavioural (Right Brain) styles. 
 
H2b: before a firm’s voluntary disclosure, 
Analytic and Conceptual (More Complex) 
decision styles will have a lower information 
asymmetry than Directive and Behavioural (Less 
Complex) styles. 

Test results of "Levine" test for different 
hypotheses are summarized in Table 9. 

 
Table 9: different styles information asymmetry t-test and Descriptive Statistics before Voluntary Disclosure 
processed 

Hypothesis Style N Mean Std. Deviation Std. Error Mean 
Levene's Test 

F_Fisher 
Sig.  

H2a Left(Co.) 83 2.0253E3 226.07537 24.81500 .521 .471 

 right(Co.) 91 2.0017E3 242.13810 25.38297   

H2b more(Co.) 89 2.0417E3 227.52944 24.11807 1.083 .300 

 less(Co.) 82 1.9730E3 243.01851 26.83690   

***, **, * Significant at 1%, 5%, 10% level respectively. 

 
The results of Table 9 shows Sig "Levin" 

test for both hypotheses, which are 0.471 and 0.300 
respectively. Because this figure is smaller than the 
5% significance level, variance equality (H0) is not 
rejected. The Levine test results do not provide 
sufficient evidence to support the tests on H1. 
Furthermore, in 95% confidence level, the claim 
hypothesis is not accepted. Therefore, there is no 

significant difference between different styles about 
information asymmetry. 
 
H3: Voluntary disclosure by firms respect to 
decries information asymmetry between investors 
with different styles. 
 
Information asymmetry (variance of estimated prices 
by investors) is used between the experimental and 
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control group. This hypothesis has four sub-
hypotheses. To test these hypotheses, there should be 
a sub-test of equality of variance tests ("Levin") 
between the experimental group and control group 
using the Fisher's F statistic. It is noted that the 
information asymmetry of one decision-making style 
is an Average dispersion prices estimated by 
decision-makers. For example, information 
asymmetry theory is used to compare the style I and j 
group, which is designed as follows: 
 

jijiH ,
22

,0 :             

jijiH ,
2

,
2

1 :           

 
H3a:  After voluntary disclosure by firms’ 
Analytic and Directive (Left Brain), decision styles 
will have a lower information asymmetry.  

H3b: A voluntary disclosure by firms’ Conceptual 
and Behavioural (Right Brain), decision styles will 
have a lower information asymmetry.  
 
H3c:  After voluntary disclosure by firms’ 
Analytic and Conceptual (More Complex), 
decision styles will have a lower information 
asymmetry.  
 
H3d:  After voluntary disclosure by firms’ 
Directive and Behavioural (Less Complex), 
decision styles will have a lower information 
asymmetry.  
 
The results of "Levine" test for different hypotheses 
are summarized in Table 10. 
 

 
Table 10:different styles information asymmetry t-test and Descriptive Statistics in after and before Voluntary 
Disclosure processed 

Hypothesis Style N Mean Std. Deviation Std. Error Mean 
Levene's Test 

F_Fisher 
Sig. 

H3a Left(Ex.) 83 2.0253E3 226.07537 24.81500 11.027 0.001*** 

 Left(Co.) 75 1.9534E3 357.25513 41.25227   

H3b Right(Ex.) 91 2.0017E3 242.13810 25.38297 6.034 .015** 

 Right(Co.) 76 1.9246E3 352.25747 40.40670   

H3c More(Ex.) 89 2.0417E3 227.52944 24.11807 3.963 .048** 

 More(Co.) 77 1.8864E3 260.75390 29.71566   

H3d Less(Ex.) 82 1.9730E3 243.01851 26.83690 11.480 .001*** 

 Less(Co.) 80 1.9900E3 416.72922 46.59174   

***, **, * Significant at 1%, 5%, 10% level respectively. 

 
The results of Table 10 show Sig "Levin" 

test for all of the above hypotheses are 0.001, 0.015, 
0.048 and 0.001 respectively. Because these figures 
are smaller than the 5% significance level, variance 
equality (H0) is rejected. The Levine test results 
provide sufficient evidence to support the H1 tests. 
Furthermore, in 95% confidence level, the claim 
hypothesis is accepted. Therefore, there is a 
significant difference among the different styles on 
information asymmetry ex-anti voluntary disclosure 
by firms. 
 
Discussion and conclusion: 

Information asymmetry occurs when one or 
more investors possess private information about a 
firm’s value. Asymmetry creates an adverse selection 
problem in the market as informed investors’ trade on 
the basis of their private information. These trading 
activities manifest themselves as unusually large 
imbalances in the observed order flow; therefore, the 
extent of information asymmetry among investors 

can be characterized as the probability that a 
particular buy or sell order comes from an investor 
with private information. In this section, how a firm’s 
choice of disclosure quality potentially influences the 
level of information asymmetry is discussed. 

Evidence shows that people with dominant 
left side of the brain use more items, on average, to 
process information. In addition, Behavioural 
decision-making style uses the lowest items to 
process information. Indeed, the results show that all 
styles in the Experimental group have less 
information asymmetry than the control group. These 
findings support the voluntary disclosure of 
information by companies to reduce the level of 
information asymmetry the market offers. 

This finding is consistent with other 
decision-making style research findings. Vasarhelyi 
(1977) finds, in his study, that the analytics use more 
information than the heuristics, but donot outperform 
the heurists as expected. Driver and Mock (1975) 
find that, when the decision environment is less 
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complex and rapid processing is needed, less 
complex decision styles will outperform more 
complex styles. This result also seems to support the 
Al-Tamini (2006) findings. He notes that, if cognitive 
complexity is a learnt characteristic, then, an 
individual’s cognitive abilities should increase over 
time. As an addition, findings of this research about 
the relation between information asymmetry and 
voluntary disclosure are consistent with other related 
research findings, such as Schrand, & Verrecchia 
(2004) as well as Bailey, Karolyi, & Salva (2005), 
which state that voluntary disclosure has a negative 
relationship with information asymmetry. 
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Nerve Conduction Velocity of Sciatic Nerve in High Fat Diet Induced Obesity in Rats: Effect of Corn Oil and 
Omega 3 Fatty Acids Supplement 

 
Laila Ahmed El sayed, Samah Elattar, and Nashwa Eltablawy 

 
Department of Physiology, Faculty of Medicine, Cairo University, Cairo, Egypt  

omarattar1993@yahoo.com 
 
Abstract: Background: Obesity is a major susceptibility factor leading to the development of various conditions of 
the metabolic syndrome. In obese rats, slowing of motor nerve conduction velocity was observed. Fatty acids 
metabolism disturbance is very important in the occurrence of peripheral neuropathy. The aim of this work is to 
consider the role that balanced diets high in omega 6&9 PUFA (corn oil) or supplying rats with omega 3, play in 
modulating the impaired nerve function in obese rats. Methods: Thirty two adult male albino rats were randomly 
assigned to receive normal chow (NC) (n=8) or high fat diet HFD (n=24), for 12 weeks. After 12 weeks, body weight 
and body mass index(BMI) were measured and the NC group(n=8) continue their normal chow diet, Group 1 (NC) 
and served as a control group and the obese rats were randomly divided into 3 groups, 8 rats each: Group 2: Ob + 
HFD group, they continue their high animal fat diet, Group 3: Ob+HFD + corn oil group, they are obese rats 
received high fat diet containing corn oil and Group 4: Ob + HFD + Omega 3 group, they are obese rats, fed high 
animal fat diet supplemented with omega 3 (0.4 g/kg) daily. After five weeks, the final body weight was measured 
and BMI was calculated and blood samples were collected for measuring fasting plasma glucose level, insulin level 
and homeostasis model assessment of insulin resistance (HOMA-IR) test were evaluated. Plasma cholesterol, 
triglycerides and free fatty acids (FFAs) were measured. The rats were then killed and sciatic nerves were carefully 
dissected for measuring the nerve conduction velocity (NCV). Superoxide dismutase activity (SOD), 
malondialdehyde (MDA) and tumor necrosis factor alpha (TNFα) were estimated in the nerve tissue of the 4 groups. 
Results: The results of this study showed a significant increase of body weight (gm) and BMI (kg/m2) in high fat diet 
group (p< 0.05) after 12weeks of the start of the diet when compared to the control group (NC). There were 
significant elevations in the final weight (gm) and BMI (kg/m2), a significant elevation in insulin level (µIU/l) and 
HOMA-IR test, a significant increase in nerve malondialdehyde (MDA), and tumor necrosis factor alpha (TNFα) and 
a significant decrease in superoxide dismutase activity (SOD) and nerve conduction velocity (NCV) (m/s) after 
5weeks of high fat diet in (Ob+HFD) group, when compared to NC group. Changing diet composition for 5weeks in 
Ob+ HFD+corn oil and Ob+HFD+omega 3 groups, did not induce any significant variation in body weight, BMI, or 
fasting blood glucose level as compared to Ob+HFD group. Insulin level (µIU/l) and HOMA-IR test were 
significantly decreased in Ob+ HFD+corn oil and Ob+HFD+omega 3 groups compared to Ob+HFD group. Plasma 
cholesterol levels (mg/dl), triglycerides (mg/dl), and free fatty acids (FFA) (mmol/l) were significantly decreased 
after 5weeks diet in Ob+ HFD+corn oil or Ob+HFD+ Omega 3 groups when compared to mean values of Ob+HFD 
group. Tissue malondialdehyde (MDA) and tumor necrosis factor alpha (TNFα) were significantly decreased but 
superoxide dismutase (SOD) activity was significantly increased in Ob+HFD+corn oil and Ob+HFD+omega3 groups 
compared to Ob+HFD. NCV(m/s) in Ob+HFD+ corn oil group was significantly increased compared to Ob+ HFD 
and their values in Ob+HFD+ corn oil group showed no significant variation as compared to NC group. While there 
was a significant increase in NCV in Ob+ HFD+Omega 3 group as compared to Ob+ HFD group, there was still a 
significant decrease compared to NC group. Conclusion: The results of this study may have important clinical and 
speculative implications. Corn oil or omega 3 supplementation may be effective in obesity induced neuropathy. The 
mechanism of their effects is multifactorial including improving insulin sensitivity, correction of dyslipdemia, 
reducing oxidative stress and an anti-inflammatory effect. This possibility should be carefully considered and 
examined in future trials of essential fatty acid supplementation.  
[Laila Ahmed El sayed, Samah Elattar, and Nashwa Eltablawy. Nerve Conduction Velocity of Sciatic Nerve in 
High Fat Diet Induced Obesity in Rats: Effect of Corn Oil and Omega 3 Fatty Acids Supplement. Life Sci J 
2012;9(4):458-471] (ISSN:1097-8135). http://www.lifesciencesite.com. 68 
 
Key words: nerve conduction velocity, obesity, oxidative stress, inflammation, corn oil, omega3, insulin resistance. 
 
1. Introduction 

 Obesity is a pathological condition in which 
excess body fat has accumulated to the extent that it 
may have an adverse effect on health, leading to 
reduced life expectancy and/or increased health 

problems [1]. Obesity is a major susceptibility factor 
leading to the development of various conditions of 
the metabolic syndrome. A recent study from the 
World Health Organization approximates that, 
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globally, 1.6 billion adults are overweight with at 
least 400 million adults classified as obese [2].  

In obese rats, slowing of motor nerve conduction 
velocity was observed. Obese Zucker rats develop 
neural deficits independently of hyperglycemia [3]. 
Evidence for the development of neuropathic changes 
at the prediabetic stage, prior to development of overt 
hyperglycemia and diabetes mellitus, is emerging 
from both clinical [4] and experimental [5] studies. 
The pathophysiologic basis of this relationship is not 
well understood. A number of pharmacological agents 
that showed promise in animal studies have been 
withdrawn from clinical trials because of a lack of 
efficacy or adverse side-effects [6].  

The induction of obesity may be performed in 
animals by neuroendocrine, dietary or genetic 
changes. [7]. High-fat diet (HFD)-fed rats with 
alimentary obesity and hyperinsulinemia, develop 
nerve conduction velocity deficit, therefore, represent 
an ideal model for evaluating effects of changing 
dietary composition on manifestations of 
neuropathy[8]. The contributions of insulin resistance, 
hypertriglyceridemia and/or increased nonesterified 
fatty acids (NEFA), and hypercholesterolemia to this 
condition remain unknown [9]. 

Fatty acids metabolism disturbance is very 
important in the occurrence of peripheral neuropathy. 
Low plasma omega-6 and omega-3 fatty acids levels 
were associated with accelerated decline of peripheral 
nerve function with aging [10]. Evidence has emerged 
suggesting that both omega-6 and omega-3 fatty acids 
are also important for peripheral nerve health and 
function [11].  

The administration of unsaturated fatty acids 
especially omega-3 has gained considerable attention 
recently. The effect of omega-3 fatty acid on the 
treatment of coronary arteries atherosclerosis has 
been shown [12]. Consumption of Omega-3 fatty 
acids in animal models could be effective in restoring 
nerve conduction velocity [13]. Also, omega 6&9 
poly unsaturated fatty acids (PUFA) supplied from 
corn oil has also been reported to be beneficial in 
systemic diseases, such as hypertension [14], 
cardiovascular disease [15] and cancer [16], however, 
little is known about the possible benefits that dietary 
omega-3 or omega 6&9 may have for the nerve 
conduction disorders in obesity. In this study, we 
propose that the lipid changes associated with obesity 
might partially explain the reported neural 
dysfunction. We consider the role that balanced diets 
high in omega 6&9 (corn oil) or supplying rats with 
omega 3, can have in modulating the impaired nerve 
function in obese rats.  
2. Material and methods 
Experimental animals and groups 

Thirty two adult male albino rats of body weight 
80-100 gm, 3 to 4 weeks old, were included in this 
study. The rats were supplied by the Animal House 
Unit of Kasr Al-Ainy, Faculty of medicine, Cairo 
University, housed in cages at room temperature with 
normal light & dark cycle. The rats were randomly 
assigned to receive normal chow; control group (NC) 
[16] (n=8), and HFD [17] (n=24), for 12 weeks. The 
composition of the different experimental diets used 
is shown in table 1. 
 
Table 1: The composition of experimental diets 

Ingredients 
Contents (g/kg 

diet) 

HFD 
(animal 

fat) 

HFD (animal fat) 
+corn oil 

Control diet 
(NC) 

Carbohydrates    
 -Corn starch 100 100 480 
 -Sucrose 100 100 100 
Fats    
- Soybean oil 50 50 50 
- Animal fat 500 300 120 
- Corn oil  200  
Protein    
- Casein 190 190 190 

This study was carried out in the Physiology and 
Biochemistry Departments, Faculty of Medicine, 
Cairo University. After 12 weeks, the rats were 
classified into:  
Group 1: they are the normal rats, received normal 

chow and served as normal control. They 
continued free access to laboratory rat chow and 
tap water and received 4 mL of normal saline 
through gavage daily for another 5 weeks (NC). 
The HFD-fed rats were divided into 3 groups, 8 
rats each: 

Group 2: Ob + HFF group, they are obese rats those 
continue their high animal fat diet and received 
4 mL of normal saline through gavage for 5 
weeks.  

Group 3: Ob +HFD+ corn oil group, they are obese 
rats, received high fat diet. In this group of rats, 
corn oil was administered as 20% of the diet, 
replacing same percent of animal fat and 
received 4 mL of normal saline through gavage 
daily. Corn oil contains high omega 6&9 
polyunsaturated fat [18]. FA analysis of corn oil 
showed that corn oil contained mono 
unsaturated fatty acids (27.576%), poly 
unsaturated fatty acids (PUFA) (57.36%), 
omega 6 (58%) and omega 9 (28%), fatty acids 
in the percent shown in table 2 [19]. 

Table 2: The fatty acid analysis of corn oil 

 
Saturated fatty 

acids 
MUFA PUFA 

Omega 
3 

Omega 
6 

Omega 
9 

Corn 
oil 

12.948 27.576 57.36 1 58 28 

Values are expressed as weight percent (%) of total 
fat.  
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Group 4: Ob + HFD + Omega 3 group, they are 

obese rats, fed high fat diet rich in saturated 
animal fat for 5 weeks and received omega 3 
(0.4 g/kg BW) daily through gavage [20]. 
Each Omega-3 capsule contains Fish Oil 
(Omega-3 Docosahexaenoic acid DHA 12%, 
eicosapentaenoic acid EPA 18%) 999 mg, 
Vitamin E 1 mg, Gelatin (food grade) 371 mg 
α alpha tocopherol is included in the capsule to 
avoid auto-oxidation. 

Weight measurements:  
All rats were weighed in grams and naso-anal 

lengths were measured in cm at the end of the 12-
week study and at the end of the 5weeks of different 
diet trial. The body mass index (BMI) was calculated 
(by dividing the body weight in kilograms by the 
length in meters squared) [21] at the end of the study 
period (after 12weeks of NC and HFD and after 
5weeks of corn oil or omega 3 supplementation).  

Rats were fasted overnight for at least 6 hours 
and blood samples were obtained by introducing a 
fine heparinized capillary tube at the inner canthus of 
the eye into the venous plexus. The blood samples 
were delivered into centrifuge tubes to which 
anticoagulant was added then centrifuged at 10,000 
rpm for 20 minutes and plasma was separated and 
stored at -70˚C for measuring fasting blood glucose 
level, insulin level and HOMA-IR test were 
evaluated. Plasma cholesterol, triglycerides and FFAs 
were measured. The rats were then killed and sciatic 
nerves were carefully dissected for measuring of 
nerve conduction velocity, tissue superoxide 
dismutase activity (SOD), malondialdehyde (MDA) 
and tumor necrosis factor alpha (TNFα).  
Biochemical measurements 
Measurement of fasting plasma glucose level 

Plasma glucose in blood samples was measured 
using oxidase- peroxidase method [22]. 
Measurement of plasma insulin 

Plasma insulin levels were analyzed using 
enzyme-linked immunosorbent assay ELISA (Dako, 
Carpinteria, CA) according to the manufacturer’s 
instructions [23]. 
HOMA-IR test 

To estimate insulin resistance, the homeostasis 
model assessment for insulin resistance (HOMA-IR: 
insulin resistance index) [24] was used, calculated as 
the product of fasting insulin (in μIU) and fasting 
glucose (in mmol/l) divided by 22.5. A lower index 
indicates greater insulin sensitivity.  
FFA detection 

FFA was measured in plasma samples using 
Free Fatty Acid Quantification Kit supplied by 
Abcam USA according to manufacturer guide [25].  
 

Measurement of lipid  
Plasma total cholesterol was assayed as 

described by Siedel et al. [26], while the protocols of 
Jacobs and Van Denmark [27] was adopted for the 
determination of triglycerides (TAG). 
Measurement of MDA 

To measure the MDA concentration, 100 mg of 
sciatic nerve tissue in 1 mL PBS, pH 7.0 was 
homogenized with micropestle in microtube. 20 % 
TCA was added to nerve homogenate to precipitate 
the protein, and centrifuged. Supernatants were 
collected and thiobarbituric acid (TBA) solution was 
added to the supernatants. After boiling for 10 
minutes in water bath, the absorbance was measured. 
Concentration of MDA in supernatants of nerve 
homogenate was calculated using the standard curve 
[28]. 
Measurement of SOD activity 

Superoxide dismutase (SOD) activity in nerve 
homogenate was measured through the inhibition of 
nitroblue tetrazolium (NBT) reduction by O2

- 
generated by the xanthine/xanthine oxidase system. 
One SOD activity unit was defined as the enzyme 
amount causing 50% inhibition in 1 mL reaction 
solution per milligram tissue protein and the result 
was expressed as U/mg protein[29].  
Measurement of TNF- α 

 TNF-α was measured by in nerve tissues using 
ELISA (quantikine R&D system USA) according to 
the manufacturer`s instructions [30]. 
 Nerve conduction velocity measurements: 
Electrophsioloical Recording: 

The Sciatic nerve was mounted in a nerve 
chamber designed for recording of action potential 
from isolated nerve. It contains 15 stainless wire 
electrodes. The nerve was dissected free without any 
muscles remnants. About 2 cm of the nerve was 
positioned over the electrodes and embedded in 
paraffin oil to maximize signal amplitude and prevent 
drying. The proximal part of the nerve was stimulated 
by 2 platinum stimulating hook electrodes and the 
recording electrode was placed 1 to 2 cm apart from 
the stimulating one. 

Electrophysiological measurements were 
performed using an AD instruments Power Lab 4/25 
stimulator and Bio AMP amplifier followed by a 
computer assisted data analysis. Sciatic nerves were 
stimulated with square wave pulses of 200 µsec 
duration at 1-10 volts for conduction velocities. 
Conduction velocity is measured by dividing the 
distance between the stimulating and recording 
electrodes by latent period, which is the time elapsed 
between the application of stimulus until the peak of 
the maximum compound action potential(CAP) [31].  
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Statistical analysis: 
Data were analyzed using the statistical package 

SPSS version 15. Values were expressed as mean + 
standard deviation (SD). Comparisons between 
groups were done using analysis of variance 
(ANOVA) with multiple comparisons post hoc test in 
normally distributed quantitative variables while non 
para metrical Mann- Whitney test was used for non 
normally distributed quantitative variables. P-values 
less than 0.05 were considered as statistically 
significant [32]. 
 
3. Results 
Effect of 12 weeks of HFD on body weight and 
BMI in rats:  

The results of this study showed a significant 
increase of body weight (gm) and BMI (kg/m2) in 
high fat diet group ( p< 0.05) when compared to 
control group( NC) after 12weeks of the start of the 
diet, indicating presence of obesity in HFD group 
(Table 3, Figures1,2).  
Effect of 5 weeks of HFD (without 
supplementation) on body weight and BMI:  

The results reported a significant elevation in the 
mean values of final weight measurements (gm) and 
BMI(kg/m2) in rats after 5weeks of high animal fat 
diet (Ob+HFD), when compared to corresponding 
values of normal chow group(NC).(Table 4, Figures 
3,4) 
Effect of 5 weeks of HFD on plasma glucose, 
insulin, HOMA-IR in obese rats: 

Table 5 and figures 5-7 show that HFD yielded 
an insignificant elevation in the mean value of fasting 
blood glucose level (mmol/l), while there was a 
significant elevation in insulin level (µIU/l) and 
HOMA-IR test after 5weeks of HFD compared to NC 
group. This reflects the effect of HFD on induction of 
insulin resistance. 
Effect of 5 weeks of HFD on cholesterol levels, 
triglycerides and free fatty acids. 

When observing levels of plasma cholesterol 
levels (mg/dl), triglycerides (mg/dl), and free fatty 
acids (mmol/l) after 5weeks of high animal fat diet 
(Ob+HFD) in table 6 and figures 8-10, the present 
results recorded a significant elevation in their plasma 
levels compared to NC group, denoting the effect of 
obesity and HFD on dyslipidemia and elevation of 
plasma lipid levels. 
Effect of 5 weeks of HFD on oxidative stress and 
inflammation: 

Our results recorded a significant increase in 
nerve tissue malondialdehyde (MDA), and tumor 
necrosis factor alpha (TNFα) and a significant 
decrease in superoxide dismutase activity (SOD) after 
5weeks of high animal fat diet in obese rats compared 
to NC group (Table 7, Figures 11-13). This reflects 

impairment of antioxidant activity and the effect of 
HFD in obese rats on elevation oxidative stress and 
increased the inflammatory marker. 
Effect of 5 weeks of HFD on nerve conduction 
velocity in obese rats: 

Interestingly, the current results recorded a 
significant decrease in nerve conduction velocity 
(NCV) (m/s) after 5weeks of high animal fat diet 
(Ob+HFD), compared to values recorded from 
normal chow group of rats (NC) (p< 0.05) (Table 8, 
Figure 14). 
Effect of changing diet composition in obese rats 
on different parameters: Ob+ HFD+corn oil 
versus Ob+HFD+ Omega 3: 

When observing the values of final body weight 
(gm) and BMI measurements (kg/m2) in rats after 
changing diet composition for 5W, we can observe 
that there was no significant variation in these values 
in Ob+HFD+ corn oil group or in Ob+HFD+omega 3 
groups compared to values recorded in Ob+HFD 
group (Table 4 and Figures 3&4).  

Furthermore, as shown in table (5) and figures 
(5-7) there was no significant variation in fasting 
blood glucose level in Ob+HFD+ corn oil and 
Ob+HFD+ Omega 3 group compared to Ob+HFD 
group. As regarding the mean values of fasting 
insulin level(µIU/l) and HOMA-IR test after 5 weeks 
there was no significant variation between 
Ob+HFD+corn oil group when compared to 
Ob+HFD+Omega 3, however, the plasma levels of 
these parameters in the Ob+HFD+ corn oil and 
Ob+HFD+ Omega 3 groups were significantly 
decreased when compared to Ob+HFD. Thus, these 
results reflect that changing the formula of diet from 
HFD only to addition of corn oil or of omega 3 to 
HFD improved insulin sensitivity and decreased the 
exposure to insulin resistance condition.  

When observing levels of plasma cholesterol 
levels (mg/dl), triglycerides (mg/dl), and free fatty 
acids (mmol/l) after 5weeks diet (Ob+HFD+ corn oil 
or Ob+HFD+ Omega 3), table 6 and figures 8, 9 &10 
show no significant change in the mean values 
recorded between these 2 groups, but the mean values 
of these parameters in the 2groups were significantly 
decreased when compared to mean values recorded in 
Ob+HFD group. This indicates that the corn oil or 
omega3 protected against dyslipidemia. 

When nerve tissue malondialdehyde level 
(MDA), superoxide dismutase activity (SOD) and 
tumor necrosis factor alpha level(TNFα) were 
estimated after 5weeks of high corn oil diet 
(Ob+HFD+ corn oil), or high fat diet supplemented 
with omega 3 (Ob+HFD+Omega 3) in male rats, it 
can be observed that there was no significant 
variation in mean values of MDA, SOD activity or 
TNFα in Ob+HFD+ corn oil group compared to 
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Ob+HFD+ Omega 3 group, but the 2 groups showed 
significantly decreased tissue malondialdehyde and 
(MDA) and tumor necrosis factor alpha (TNFα) 
levels and significantly increased superoxide 
dismutase activity (SOD) when compared to 
Ob+HFD (Table 7, Figures 11-13). 

Regarding NCV(m/s) values, both in Ob+HFD+ 
corn oil and Ob+ HFD+Omega 3 groups, there was a 
significant increase compared to Ob+HFD and their 
values in Ob+HFD+ corn oil group showed no 
significant variation as compared to control group. In 
contrast in Ob+ HFD+Omega 3 group, there was a 
significant decrease in values of this group as 
compared to the control group and Ob+HFD+ corn oil 
(Table 8, Figure 14). 

 
Table 3: Body weight measurements (gm) and body 
mass index (Kg/m2) in rats after 12weeks of normal 
chow (NC) (n=8), high animal fat diet (HFD)(n=24), 
in male rats.  

 NC Group  HFD group 
Body weight (gm) 
Mean ± SD 

163.88 ± 11.52a 324.25 ± 28.07b 

BMI (Kg/m2) 
Mean ± SD 

5.93 ± 0.40a 11.69 ± 1.09b 

Results with different letters in the same raw are 
significant (p< 0.05)  

 
Results with the same letter in the same raw 

are insignificant (p>0.05). 

 
 

 
Figure 1: Body weight measurements (gm) and figure 2: body mass index in rats after 12weeks of normal 
chow(NC) (n=8), high animal fat diet (HFD)(n=24), in male rats. 
Results with different letters are significant (p< 0.05)  Results with the same letter are insignificant (p>0.05). 
 
 
Table 4:Final body weight measurements (gm) and 
body mass index(Kg/m2) in rats after 5weeks of 
normal chow(NC), high animal fat diet (Ob+HFD), 
high corn oil diet (Ob+HFD+corn oil), or high fat diet 
supplemented with omega 3 (Ob+HFD+Omega 3) in 
male rats. 
  NC 

group 
 Ob 
+HFD 

Ob+ corn 
oil  

Ob+HFD 
+Omega 3 

Final 
weight 
(gm) 

189.50 ± 
8.50a 

359.38 ± 
38.53b 

347.25 ± 
25.76 b 

358.13 ± 
26.16b 

BMI (kg/ 
m2) 

5.93 ± 
0.40 a 

11.96 ± 
1.62b 

11.70 ± 
0.55 b 

11.90 ± 
0.43b 

(n=8) 
Results are mean ± SD. 
Results with different letters in the same raw are 
significant (p< 0.05)  
Results with the same letter in the same raw are 
insignificant (p>0.05). 
 
 
 
 

 
Figure 3: Final body weight measurements (gm) in 
rats after 5weeks of normal chow(NC), high animal 
fat diet (Ob+HFD), high corn oil diet (Ob+HFD+corn 
oil), or high fat diet supplemented with omega 3 
(HFD+Omega 3) in male rats. 
(n=8) -Results with different letters are significant 
(p< 0.05).-Results with the same letter are 
insignificant (p>0.05). 
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Figure 4: Body mass index (kg/m2) in rats after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+HFD+corn oil), or 
high fat diet supplemented with omega 3 
(HFD+Omega 3) in male rats. 
n=8 
Results with different letters are significant (p< 0.05)  
Results with the same letter are insignificant 
(p>0.05). 
 
Table 5: Fasting plasma glucose level (mmol/l), 
insulin level(µIU/l) and HOMA-IR test after 5weeks 
of normal chow(NC), high animal fat diet (Ob+HFD), 
high corn oil diet rich in polyunsaturated fatty acids( 
Ob+HFD+corn oil), or high fat diet supplemented 
with omega 3 (HFD+Omega 3) in male rats. 
 NC 

group 
Ob+HFD Ob+HFD 

+corn oil 
Ob+HFD 
+ Omega 

3 
Glucose 
mmol/l 

4.69 ± 
0.37 

5.41 ± 
 0.30 

5.05 ± 
 0.18 

5.45 ±  
0.39 

Insulin 
µIU/l 

11.64± 
0.78 a 

20.59 ± 
1.20b 

11.68 ± 
0.74 a 

11.55 ± 
 0.76 a 

HOMA-IR 2.43 ± 
0.26 a 

4.95 ± 0.40 

b 
2.63 ± 
 0.23a 

2.80 ±  
0.31 a 

(n=8) 
Results are mean ± SD. 
Results with different letters in the same raw are 
significant (p< 0.05)  
Results with the same letter in the same raw are 
insignificant (p>0.05). 
 

 
Figure 5: Fasting plasma glucose level (mmol/l) after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet rich in polyunsaturated 
fatty acids ( Ob+HFD+corn oil), or high fat diet 
supplemented with omega 3 (HFD+Omega 3) in male 
rats. Results in the different groups are insignificant 
to each other (p>0.05). 

 
Figure 6: Insulin level(uIU/l) after 5weeks of normal 
chow(NC), high animal fat diet (Ob+HFD), high corn 
oil diet rich in polyunsaturated fatty acids( 
Ob+HFD+corn oil), or high fat diet supplemented 
with omega 3 (HFD+Omega 3) in male rats. 
Results with different letters are significant (p< 0.05)  
Results with the same letter are insignificant 
(p>0.05). 
 

 
Figure 7: HOMA-IR test after 5weeks of normal 
chow(NC), high animal fat diet (Ob+HFD), high corn 
oil diet rich in polyunsaturated fatty acids( 
Ob+HFD+corn oil), or high fat diet supplemented 
with omega 3 (HFD+Omega 3) in male rats. 
Results with different letters are significant (p< 0.05)  
Results with the same letter are insignificant 
(p>0.05). 
 
Table 6: Plasma cholesterol levels (mg/dl), 
triglycerides (mg/dl), and free fatty acids (mmol/l) 
after 5weeks of normal chow(NC), high animal fat 
diet (Ob+HFD), high corn oil diet (Ob+HFD+corn 
oil), or high fat diet supplemented with omega 3 
(Ob+HFD+Omega 3) in male rats. 
 NC 

group 
Ob+HFD Ob+HFD 

+corn oil 
Ob+HFD 

+ Omega 3 
Cholesterol  
mg/dl 

128.79± 
 2.86 a 

188.44 ± 
 6.3439 b 

140.86 ±  
5.36 c 

153.11 ±  
2.00 c 

Triglycerides 
mg/dl 

72.43 ±  
6.92a 

105.75 ±  
2.80b 

84.53 ±  
1.84 a 

81.25 ±  
1.64 a 

FFA mmol/l 0.17 ± 
 0.04 a 

0.52 ±  
0.04 b 

0.24 ± 
 0.02 a 

0.27 ±  
0.02a 

(n=8) 
Results are mean ± SD. 
Results with different letters in the same are 
significant (p<0.05)  
Results with the same letter in the same raw are 
insignificant (p>0.05). 
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Figure 8: Plasma cholesterol levels (mg/dl) after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+HFD+corn oil), or 
high fat diet supplemented with omega 3 
(Ob+HFD+Omega 3) in male rats. Results with 
different letters are significant (p< 0.05) Results with 
the same letter are insignificant (p>0.05). 
 

 
Figure 9: Plasma triglycerides (mg/dl) after 5weeks 
of normal chow (NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+HFD+corn oil), or 
high fat diet supplemented with omega 3 
(Ob+HFD+Omega 3) in male rats. 
Results with different letters are significant (p< 0.05). 
Results with the same letter are insignificant 
(p>0.05). 

 
Figure 10: Plasma free fatty acids (mmol/l) after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+HFD+corn oil), or 
high fat diet supplemented with omega 3 
(Ob+HFD+Omega 3) in male rats.  
Results with different letters are significant (p< 0.05). 
Results with the same letter are insignificant 
(p>0.05). 

Table 7: Tissue malondialdehyde level (MDA), 
superoxide dismutase activity (SOD) and tumor 
necrosis factor alpha level (TNFα) after 5weeks of 
normal chow(NC), high animal fat diet (Ob+HFD), 
high corn oil diet (Ob+HFD+corn oil), or high fat diet 
supplemented with omega 3 (HFD+Omega 3) in male 
rats. 
  NC group  Ob+HFD Ob+HFD 

+corn oil  
Ob+HFD 
+ Omega 
3 

MDA  
nmol/mg ptn 

111.36 ±  
5.51a 

173.10 ±  
7.07b 

148.51 ±  
3.93c 

156.30 ± 
 4.84c 

SOD activity 
U/mg ptn 

2.03 ± 
 0.17a 

0.45± 
 0.02b 

1.26 ±  
0.15c 

1.60 ±  
0.26c 

TNFα  
pg/ml 

112.15 ±  
2.07a 

234.89 ±  
4.78b 

187.79 ± 
 4.62c 

207.23 ±  
5.03 c 

(n=8) 
Results are mean ± SD. 
Results with different letters in the same raw are 
significant (p< 0.05)  
Results with the same letter in the same raw are 
insignificant (p>0.05). 

 
Figure11: Tissue malondialdehyde (MDA) after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+HFD+corn oil), or 
high fat diet supplemented with omega 3 
(HFD+Omega 3) in male rats. Results with different 
letters are significant (p< 0.05). Results with the same 
letter are insignificant (p>0.05). 

 
Figure 12: Tissue superoxide dismutase activity 
(SOD) after 5weeks of normal chow(NC), high 
animal fat diet (Ob+HFD), high corn oil diet 
(Ob+HFD+corn oil), or high fat diet supplemented 
with omega 3 (HFD+Omega 3) in male rats. 
Results with different letters are significant (p< 0.05). 
Results with the same letter are insignificant 
(p>0.05). 
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Figure 13: Tissue tumor necrosis factor alpha 
(TNFα) after 5weeks of normal chow(NC), high 
animal fat diet (Ob+HFD), high corn oil diet 
(Ob+HFD+corn oil), or high fat diet supplemented 
with omega 3 (HFD+Omega 3) in male rats.  
Results with different letters are significant (p< 0.05). 
Results with the same letters are insignificant 
(p>0.05). 
 
Table 8: Nerve conduction velocity (NCV) (m/s) after 
5weeks of normal chow(NC), high animal fat diet 
(Ob+HFD), high corn oil diet (Ob+corn oil), or high 
fat diet supplemented with omega 3 (HFD+Omega 3) 
in male rats. 

 (n=8) 
Results are mean ± SD. 
Results with different letters in the same raw are 
significant (p< 0.05)  
Results with the same letter in the same raw are 
insignificant (p >0.05). 
 

 
Figure 14: Nerve conduction velocity (NCV) (m/s) 
after 5weeks of normal chow(NC), high animal fat 
diet (Ob+HFD), high corn oil diet (Ob+corn oil), or 
high fat diet supplemented with omega 3 
(HFD+Omega 3) in male rats. 
Results with different letters are significant (p < 0.05)  
Results with the same letter are insignificant (p 
>0.05). 
 
 

4. Discussion: 
Obesity is a strong risk factor for developing 

dyslipidemia [33,34], diabetes mellitus [35], fatty 
liver [36], cardiovascular (CV) diseases such as heart 
failure (HF) and coronary heart disease (CHD) [37]. 

Feeding of (HFD) to rats was proved to be a 
useful model of putative effects of dietary fat in 
humans [38]. In the present study, obesity was 
induced in rats by using a high fat diet. Obesity was 
induced in 12 weeks. The weight of rats fed HFD was 
significantly more than that of rats fed the normal 
diet. Rat models are therefore useful tools for 
inducing obesity as they will readily gain weight 
when fed high-fat diets [39]. Many workers were able 
to induce obesity in rats using different formulas of 
high fat diets [40-42]. 

An evidence for insulin resistance was recorded 
in the present study. Although fasting blood glucose 
levels were not significantly different between NC 
rats and Ob+HFD fed rats, insulin levels were 
significantly increased in Ob+HFD fed rats compared 
to NC rats and HOMA-IR test showed a significant 
increase inOb+ HFD fed rats compared to NC rats. In 
agreement with our results, Oltman et al.[3] reported 
that obese Zuker rats are insulin resistant. Also 
Davidson et al. [43] reported that the obese Zuker 
HFD fed rats were not hyperglycemic; however, they 
were insulin resistant. 

In contrast, Watcho et al. [8] and Obrosova et al. 
[44] reported that a 16-week HFD feeding resulted in 
a modest (14.5%) increase in non-fasting blood 
glucose concentrations compared with the mice fed 
NC which they described as being consistent with 
increased serum insulin concentrations as well as 
insulin resistance and impaired glucose utilization 
previously described in this model[45]. Moreover, 
Ishii et al. [46] reported that after 16 weeks of age, the 
group on a standard diet showed an increase in serum 
glucose levels and a decrease in serum insulin levels 
compared with high fat diet fed rats. Unexpectedly, in 
the group on the high-fat diet, they observed a 
suppressed of the progression of hyperglycemia and 
hypoinsulinemia. This might be explained in part by 
different animal species, variable duration of diet or 
by measuring non fasting blood glucose level.  

We can see from these results that HFD fed 
obese rats developed insulin resistance, but did not 
developed diabetes or hyperglycemia. 

It was also recorded from the results of this 
study that HFD in obese rats resulted in dyslipidemic 
changes as illustrated by increasing serum levels of 
triglycerides, total cholesterol, free fatty acids as 
compared to control; a finding in accordance with that 
of Woo et al. [47], and Kamal and Mohamed [48]. 

Dyslipidemic changes occurs in obesity may be 
due to the increased triglycerides content of the liver 

 NC group Ob 
+HFD 

Ob+HFD 
+corn oil 

Ob+HFD 
+ Omega 3 

NCV m/s 
Mean ± SD 

8.28 ± 
0.44a 

6.49 ± 
0.43b 

7.85 ± 
0.33 a 

7.22 ± 
0.43 c 
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due to increased influx of excess non esterified fatty 
acids (NEFAs) into the liver[49]. Lipid alterations 
affect the structure and function of the nerve 
membrane and have been considered as contributory 
factors to oxidative stress in obesity [50]. 

In the present study, it was found that nerve 
MDA level was significantly elevated with a 
significant decrease in the enzyme superoxide 
dismutase activity in HFD fed obese rats compared to 
NC rats and this was an indication for increased 
oxidative stress in these obese rats. Increased 
production of reactive oxygen species as well as 
reduced antioxidant defense mechanisms have been 
suggested to play a role in both humans and animal 
obesity induced pathology [51,52]. 

Interestingly, oxidative stress, the key metabolic 
abnormalities previously thought to be caused 
primarily by high glucose and shown to contribute to 
diabetic neuropathy, clearly manifest in this Ob+HFD 
model of pre-diabetic neuropathy characterized by 
insulin resistance in the absence of overt diabetes or 
hyperglycemia. 

In this study, our obese rats also developed 
nerve disorder, demonstrated as NCV slowing. The 
finding that rats fed a high fat diet develop indices of 
neuropathy is consistent with studies of obese Zucker 
rats [3, 53], and also with clinical studies in which 
pre-diabetes and impaired glucose tolerance have 
been associated with an early-onset neuropathy [54, 
55]. It was previously suggested that impaired 
glucose tolerance can directly cause nerve injury [56], 
however, it appears that NCV slowing is simply a 
covariant with other factors related to obesity.  

This study shows that velocity of sciatic nerve 
conduction in obese rats could depend on dietary fat 
modification. The addition of omega 3 to high animal 
fat diet or consumption of corn oil rich in omega 6&9 
PUFA in addition to animal fat was associated with 
increased sciatic nerve conduction velocity in obese 
rats, whereas high animal fat diet in obese rats caused 
a significant slowing of sciatic nerve conduction 
velocity. In addition, we found that omega 6&9 
PUFA supplemented food (corn oil) induced a 
significant improvement of nerve conduction velocity 
compared to the enriching food with omega 3. These 
data show that omega 3 enrichment or corn oil could 
be associated with improved nerve conduction 
velocity in obese rats. 

The present study provides evidence of the 
therapeutic efficacy of omega 6&9 PUFA and omega 
3 on NCV deficits, in the model of neuropathy 
associated with obesity. It should be noticed that the 
improvement in NCV was not associated with weight 
reduction. As seen from the results of the present 
study, there is no significant change in final body 
weight or BMI between the obese groups fed HFD 

with animal fat, corn oil or supplemented with omega 
3 fatty acids. 

Some previous studies suggested an association 
between insulin resistance, compensatory 
hyperinsulinemia, and peripheral neuropathy in 
human. Also, higher insulin resistance was 
independently associated with the presence of cardiac 
autonomic neuropathy (CAN) in Korean type 2 
diabetes mellitus (T2DM) patients [57].  

In the present study it was shown that either 
omega 3 or corn oil supplementation was associated 
with improved insulin sensitivity and decreased blood 
insulin level and this may play a role in improving 
nerve conduction, however the exact mechanism for 
this relation is not clear and needs further 
investigations.  

One study provides evidence that insulin 
receptor substrate (IRS) proteins are expressed in the 
dorsal root ganglia (DRG) and could play an 
important role in the ability of insulin to support 
peripheral neurons. Elevated serine phosphorylation 
of IRS proteins reported in their study to be a major 
contributing mechanism underlying the effect of 
insulin resistance on neurons [58].  

Insulin resistance is an important risk factor for 
endothelial dysfunction, and impairment of vascular 
function of epineurial arterioles precedes nerve 
dysfunction in obese normoglycemia Zucker rats [59]. 
It has been shown that improving insulin sensitivity 
improves vascular resistance in obese Zucker rats 
[60].  

We can see from the results of the present study 
that dyslipidemia may be a contributing factor to 
reductions in peripheral nerve conduction velocity. 
This dyslipidemia was shown to be mostly corrected 
by dietary supplements and this correction appears to 
play a role in improvement of nerve conduction 
velocity, may be in part by a normalization of fatty 
acid composition of nerve membrane and eicosanoid 
synthesis, which is depressed in neuropathy and/or by 
a direct effect on incorporation of these fatty acids 
into the plasma membranes [61]. By changing 
membrane properties, omega 6&9 or omega 3 PUFA 
can modify the activity of transmembrane enzymes, 
such as Na,K- Atpase, which is implicated in the 
propagation of nerve impulses[62]. 

Our findings are consistent with studies showing 
that high dietary intake of fatty acids prevents the 
development and clinical progression of nerve 
conduction deficits in diabetic animals as well as in 
the general human population [63,11]. In diabetic 
rats, the administration of linoleic acid, an n-6 fatty 
acid, improved sciatic NCV [11]. In patients with 
generalized peroxisomal disorders, congenital 
diseases with impaired myelinogenesis, the 
administration of the n-3 fatty acids, DHA, 
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significantly improved myelin formation alleviating 
the symptoms in these patients [64]. 

PUFA are the major structural components of 
the neuronal membrane phospholipids [65] and 
therefore, their structural and chemical characteristics 
influence membrane functions, such as the activity of 
membrane bound proteins, signal transduction and 
also neurotransmission [66-68]. It was also reported 
that supplementation with sunflower oil, which 
contains high quantity of linoleic acid, restored NCV 
in diabetic rats, and this effect was accompanied by a 
modification of phospholipid fatty acid composition 
in nerve membranes [10].  

In particular, the electrophysiologic effect of the 
omega-3 fatty acids seems to be the result of specific 
modulation of ion currents, particularly of the 
voltage-dependent sodium current and of the L-type 
calcium currents across sarcolemmal phospholipids 
membranes [68].  

Mammals synthesize the long chain PUFA from 
linoleic acid [18:2(n-6)] and a-linolenic acid [18:3(n-
3)], which are the 2 precursors of (n-6) and (n-3) fatty 
acids families provided by the diet. Specific enzymes, 
desaturases and elongases, are involved in this 
pathway, but the conversion of precursors to long 
chain PUFA is generally low in humans. 
Consequently, the decrease in bioavailability of 
PUFA, affects the fatty acid composition of 
membrane phospholipids (PL) with repercussions on 
membrane protein functionality [69], eicosanoid 
production [70, 71], and peroxisome proliferator-
activated receptor (PPAR) regulation [72,73].  

It was suggested that the rate-limiting nature of -
6-desaturation contributes to the development of 
neuropathy. By passing the rate-limiting step by using 
gamma-linolenic acid (GLA) may have desirable 
effects and anti-inflammatory effects [74]. Because 
essential fatty acids (EFAs) and their metabolites are 
exceptionally important in both the structure and 
function of nerves [75], it seemed possible that 
neuropathy might be particularly responsive to PUFA 
supplementation.  

An important observation in the results of this 
study is that omega-6 fatty acids, supplied by corn oil, 
appear to have a beneficial effect on peripheral nerve 
function than omega-3 fatty acids, requires 
consideration. In fact, omega-6 PUFAs are generally 
more highly represented in the nerve membrane than 
omega-3 fatty acids and have major effects of excess 
than the n-3 fatty acids [76]. 

The beneficial effects of omega 6&9 or omega 
3PUFA may at least partially be related to inhibition 
of oxidative stress in peripheral nerve as evidenced in 
the present results by improving the antioxidant 
enzyme superoxide dismutase activity and decreasing 
oxidative stress marker MDA. 

Oxidative stress is closely linked to upregulation 
of 12/15-lipooxygenase (12/15LO), an enzyme 
converting arachidonic acid to 12-
Hydroxyeicosatetraenoic acid (12(S)-HETE), 15(S)-
HETE, and a number of derivatives of these acids. 
These lipid-like compounds undergo spontaneous 
lipid peroxidation, which leads to induction of 
oxidative nitrosative stress, activation of mitogen-
activated protein kinases (MAPKs), and 
proinflammatory response [77, 78]. MAPK activation 
has been demonstrated to play an important role in 
peripheral diabetic neuropathy [79, 80].  

It was demonstrated that reducing oxidative 
stress in epineural vessels improved vascular 
relaxation to acetylcholine as well as NCV [52, 81-
83]. The increase in superoxide in the aorta of high fat 
fed rats is likely due to increased NAD(P)H oxidase 
activity and/or expression, which has been linked to 
increased activity of angiotensin in obesity [84].  

Finally, the results of the present study show 
that diet supplemented with omega 3 or PUFA rich in 
omega 6&9 fatty acids induce an anti-inflammatory 
effect as indicated by decreased TNF alpha content in 
the sciatic nerve of the obese rats.  

Evidence for the importance of low grade 
inflammation in diabetic neuropathy is also emerging 
from both experimental and clinical studies [85,86].  

Our results are in agreement with Ferrucci et al. 
[87] and Kapoor and Huang [88] who reported from 
their studies that n-3 PUFAs and the gamma linolenic 
acid (GLA), an n-6 fatty acid, have been shown to 
have significant anti-inflammatory properties. PUFAs 
inhibit the production of proinflammatory cytokines, 
i.e., Il-1β, IL6 and tumor necrosis factor-alpha by 
activating transcription factors, such as the 
peroxisome proliferator-activated receptors and 
nuclear factor kB [89]. As inflammation is one of the 
main pathophysiologic processes involved in 
peripheral polyneuropathy, it could be extremely 
relevant in progression of axonal damage [90]. 

Studies in normal volunteers indicate that 
omega-3 fatty acid supplementation reduced the 
ability of monocytes to produce IL-1β upon 
stimulation with endotoxin. The effect was most 
pronounced 10 weeks after stopping the 
supplementation and suggests prolonged 
incorporation of omega-3 fatty acids into a pool of 
circulating monocytes [91]. The capacity of the 
monocytes from these donors to synthesize IL-1β 
returned to the pre-supplement level 20 weeks after 
ending supplementation. Similar results were 
observed for IL-1α and TNF [92]. 

Previous studies suggested that in patients 
affected by peripheral neuropathy, a supplementation 
with PUFA may positively influence the axonal 
degeneration of the nerve [10].  
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Conclusion 
The results of this study have important clinical 

and speculative implications. Based on our findings, 
we suggest that corn oil or omega 3 supplementation 
may be effective in treatment of obesity induced 
neuropathy. The mechanism of their effects is 
multifactorial including improving insulin sensitivity, 
correction of dyslipdemia which could reflect on fatty 
acid composition of the nerve membrane structure 
and function, reducing oxidative stress and an anti-
inflammatory effect. This possibility should be 
carefully considered and examined in future trials of 
essential fatty acid supplementation.  
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Abstract: Well testing is of great importance in petroleum engineering, to have a kind of firsthand knowledge and 
estimating formation permeability, wellbore damage/ skin, etc. These parameters are further required to estimate 
production rate from a well and at the same time gives an idea of its productivity. These reservoir related parameters 
calculation is strongly dependent on formation thickness. Any uncertainty in formation thickness leads to ambiguous 
results, which in turn influences further reservoir development studies. This study focuses on analyzing the impact 
of such uncertainties and highlighting their effect on the resulting estimations, while considering cases of gas, oil 
and multiphase flow reservoirs one by one. The obtained results in case of gas reservoir shows that uncertainty in 
formation thickness has strong influence on well test estimated data. 
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1. Introduction        

Conducting well test is of prime concern in 
the petroleum industry to check the potential of a 
reservoir(Shahin and Al-Awadly,2011). Usually 
when it is conducted the drilled well do not have 
sufficient facilities to handle produced fluid(s), which 
can be harmful to the living organisms, vegetation 
and the soil itself, due to which sometimes different 
methods have to be adopted to reduce such 
disadvantages, like, decomposing the produced 
hydrocarbons(Okoro, Agrawal and Callbeck,2012). 
Keeping in view such drawbacks, well test data need 
to be analyzed critically to rule out the chances of 
repeating such jobs.  

Reservoir thickness has strong influence on 
test data interpretation and can be measured by using 
well logs, coring techniques, etc. These methods have 
their own limitations thus owing to different range of 
uncertainties in formation thickness estimation. 
According to Siemek et al.(Siemek and Nagy,2004) 
in-accuracy in reservoir thickness can range from 
±5% to ±60%. While estimating, parameters based on 
conducted well test or in other words, during well test 
analysis, thickness plays a significant role in 
calculating different formation properties. This paper 
thus focuses on analyzing such variations and their 
extent on calculated results in case of gas reservoir.   
 
2. Parameters Affected by Formation Thickness 

Formation thickness (F.H), in term of 
petroleum engineering or production geology can be 
described as a thickness of oil or gas formation, from 
where they are produced. F.H directly and indirectly 

affects number of parameters and the following 
parameters have been included in this study: 
Permeability can be determined by using the 
following equation(Lee, Rollins and Spivey,2003). 

g,avg. g,avg..B
k 162.

h.
6

m


    (1) 

Further the radius of investigation, i.e., the distance 
from the well to which the pressure transient has 
moved can be estimated(Lee, Rollins and 
Spivey,2003) by using equation (2). 
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Similarly the drainage area can be calculated(Lee, 
Rollins and Spivey,2003) by using equation (3) 
through by using the value of radius of investigation 
obtained by using eq.(2). 

2
iA r      (3) 

The influence of uncertainty in formation thickness 
can be analyzed indirectly(Lee, Rollins and 
Spivey,2003;Chaudhry,2003) by using the following 
equation (4) and further details can be found as 
discussed by Lee et al.(Lee, Rollins and Spivey,2003) 
and the effective wellbore radius can be calculated by 
using the following equation(Lee, Rollins and 
Spivey,2003;Chaudhry,2003). 
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3. Case Study 
The following set of data (table 1) has been 

used to analyze the effect of formation thickness 
uncertainty on above discussed parameters: 

 
Table 1. Gas reservoir and well data 
 
h (ft)   59 
(%)   23 
Bg,avg.    0.59 
Ct,avg. (psia-1)  69.78 x10-6 
g,avg. (cp)  0.0313 
m   0.212 
b   1.427 
t(hrs)   50 
rw(ft)   0.254 
K 

KKK

 
K 

K Figure 1.Influence of F.H uncertainty on 
permeability,  effective wellbore radius and skin 

 
KK 
 
Considering 59 ft as the deterministic 

values, uncertainties have been incorporated and the 
resulting formation thickness estimations are given in 
table 2. These set of formation thickness values are 
used to calculate the effect of F.H on formation 
permeability, skin, radius of investigation, drainage 
area and effective well bore radius. 
 
Table 2. Deterministic and uncertainty incorporated 
 values of formation thickness 

h,ft 
(Deterministic value) 
               59 

                 h,ft 
(including uncertainty) 

23.6 
56.05 
61.95 
94.4 

 
 

4. Results and Discussion 
The obtained results using equations (1) to 

(5) are shown in the following figures 1 and 2: 
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Figure 2. Effect of uncertainty in payzone thickness on 

radius of investigation & drainage area 
 

The obtained results show that, inverse 
relationship exists between F.H and permeability, 
effective wellbore radius (rwa), radius of investigation 
& drainage area. While, a direct relationship exist 
between variation in F.H and formation damage. i.e., 
as the formation thickness increases skin increases. 

Further, the % deviation in the estimated 
parameters based on uncertainty with reference to 
deterministic values has been calculated using the 
following equation and the obtained results are shown 
in figure (3). 
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Figure 3. Percentage deviation in estimated parameters 

with reference to deterministic values   
 
The above figure shows that the pessimistic 

and optimistic values of formation thickness based on 
uncertainty have highest and same deviation in 

Deterministic estimates 

(6) 
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calculated permeability and drainage area values (-
150% to 4.76%). Similarly, comparatively it has lesser 
and similar effect on radius of investigation and 
effective wellbore radius (-58.11% to 2.4). The 
obtained results also show that the degree of 
uncertainty in F.H has least influence on skin values, 
with a deviation of -0.68% to 12.87%.     

 
5. Conclusion 

The uncertainty in formation thickness 
affects all other estimated reservoir parameters. This 
study shows that these variations can be significant, 
especially in case of permeability, in particular. Which 
is a very crucial parameter, because of its usage in 
reservoir deliverability analysis and fluid dynamics 
studies. Therefore, uncertainty in formation thickness 
should be dealt with great care to cope with sources of 
errors in a better manner during gas reservoir 
exploitation.    

 
6. Nomenclature 
A area 
b intercept 
Bg gas formation volume factor 
Ct total compressibility 
h formation thickness 
k permeability 
m slope 
ri radius of investigation 
rw wellbore radius 
rwa effective wellbore radius 

s  skin 
t  time 
 porosity 
 viscosity 
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Abstract: Formation thickness is of vital significance in estimating different reservoir parameters in oil reservoirs. 
Any error or uncertainty in formation thickness can contribute as tremendous source of error while estimating 
different parameters based on well testing, like, permeability, radius of investigation, etc.   In this second part of the 
study, a pressure-buildup test has been analyzed, while incorporating the uncertainties in formation thickness. The 
effect of these uncertainties has been included in different calculations like, permeability, skin-factor, radius of 
investigation, wellbore storage, etc. The results show that the uncertainty in formation thickness affects all the 
aforementioned parameters, though the degree of influence can be different.  
[Zahoor M. K., Khan A. Impact of Uncertainties in Formation Thickness on Parameters Estimated from Well 
Testing Part 2: Oil Reservoirs. Life Sci J 2012:9(4):475-477] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction        

As discussed previously in Part 1 of the 
paper(Zahoor and Khan,2012), based on literature 
survey conducted by Siemek et al.(Siemek and 
Nagy,2004), uncertainty in measured value of 
formation thickness (F.H) or pay zone (P.Z) can 
range from ±5% to ±60%. Furthermore, in previous 
study conducted by us (Zahoor and Khan,2012) well 
test data of a gas reservoir was analyzed while taking 
into account such uncertainties, while here the study 
has been extended to oil reservoirs.  

In this study, a pressure-buildup test 
conducted after a single constant rate flow has been 
analyzed while incorporating uncertainty in P.Z 
thickness value into effective oil permeability, radius 
of investigation, drainage area and skin-factor.  
 
2. Incorporating Uncertainty in Formation 

thickness into Various Parameters 
Payzone or formation thickness directly 

influences the permeability which in-turn effects 
other parameters calculated based on well 
test(Chaudhry,2004;Chaudhry,2003). This can be 
explained with the help of a flow chart as shown in 
figure (1), along with the equations selected from the 
work accomplished by Lee et al.(Lee, Rollins and 
Spivey,2003) to be used for their estimation during 
this study. 

 
3. Analyzing the Impact of P.Z Uncertainty on 

Welltest data Interpretation 
The following set of data has been used to 

analyze the effect of formation thickness uncertainty 
on above discussed parameters, as given in table 1.  

 
Table 1: Oil reservoir description and well 
parameters 
Reservoir and Fluid Properties 
  1.132 cp 
 39 % 
Bo 1.24 RB/STB 
p1hr 1647 psia 
Pwf  1187 psia 
h,deterministic value 107 ft 
Ct  20.4 x10-6 psia-1 
m 98.76 psia/cycle 
t 67 hours 
qo 489 Stb/day 
rw  0.254 ft 

 
From the deterministic value, using the 

minimum and maximum possible percentage 
uncertainty, the resulting values of payzone thickness 
becomes; 42.8, 101.65, 112.35 and 171.2 ft, which 
has been used to estimate different parameters 
calculated from well testing.  

 
4. Results and Discussion 

The obtained results using above mentioned 
data (table 1) and equations expressed in flow chart 
(figure 1) are shown in figures 2 and 3.  

This study shows that, decrease in formation 
thickness gives a resulting stimulation effect, as 
reflected by decrease in “s-factor”, shifting it to 
negative value from higher positive. Further, it is 
noticed that the relationship between formation 
thickness and the estimated parameters in case of oil 
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reservoir, is the same as in case of gas 
reservoirs(Zahoor and Khan,2012) and can be 
summarized as follows (table 2): 

Table 2: Influence of F.H on various parameters  
under consideration 
Parameter          Payzone thickness 
 
Permeability, 
Radius of investigation, drainage           Inverse 
Area, effective wellbore radius 
 
Skin-factor        Direct 
 

 Furthermore, in terms of magnitude the 
extent can be different in case of gas and oil 
reservoirs, but still the relative change is same, as  

 

shown in figure (4) in case of “s” estimation 
(even though the deterministic value of formation 
thickness is different in both cases, i.e., 59 ft(Zahoor 
and Khan,2012) and 107 feet respectively). The 
relative change is calculated by using the following 
equation: 

based on max.F. . . .

.

.H based on min.F.H

based on max.F.H.

s s
Re lative chang. e

s




 
The obtained relative change value in case 

of oil and gas reservoirs has also been plotted in figure 
(4) against their respective maximum formation 
thicknesses (94.4 ft in case of gas reservoir(Zahoor 
and Khan,2012) and 171.2 ft in case of oil reservoir).   

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 1: Flow chart and stepwise calculation procedure of calculating different F.H dependent parameters 
 

 
Figure 2. Estimated k, rwa and s-factor based on deterministic value and including degree of uncertainty in formation 

thickness    
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Figure 3. Estimations of “ri” and “A” based on 

different values of payzone/ formation thickness 
 

 
Figure 4: Estimated percentage deviation and relative 

change in “s”   
 

5. Conclusions and Recommendations 
Uncertainty in formation thickness 

measurement affects various parameters taken into 
account, during this study. So, special care should be 
taken in decreasing the magnitude of inaccuracy in 
formation thickness measurements to have more 
reliable results, based on which further reservoir 
studies can be conducted.  

Further it can also be concluded that if 
uncertainty in payzone thickness significantly effects 
the well test data interpretations in case of single 
phase flow, then the study should be further extended 

to multiphase flow reservoirs which are also 
commonly encountered. 

   
6. Nomenclature 
A area 
Bo oil formation volume factor 
Ct total compressibility 
h formation thickness 
k permeability 
m slope 
p pressure 
qo oil flow rate 
rinv. radius of investigation 
rw wellbore radius 
reff. effective wellbore radius 
s skin 
t time 
 porosity 
 viscosity 
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Abstract: While performing reservoir related studies either conducted by an engineer or a production geologist, one 
have to deal with number of uncertainties arising from different sources based on the manner by which different 
properties required to be used as an input while evaluating buildup well test data. Out of the required input 
parameters, payzone thickness have a kind of key significance, as most of the well test estimated data is directly or 
either indirectly depend on it. Most of the petroleum reservoirs have multiphase flow, so in this study buildup test 
data for multiphase flow have been analyzed while incorporating the payzone thickness uncertainty. 
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1. Multiphase Flow Buildup Test Data 

Interpretation 
In our previous studies (Zahoor and 

Khan,20121;Zahoor and Khan,20122) effect of 
uncertainties in formation thickness values on well test 
data interpretation for gas and oil reservoirs have been 
discussed. Here the study is extended to reservoirs 
producing multiphase flow. In a reservoir whether it is 
declared as gas or oil producing formation, 
encountering multiphase flow is a common 
phenomenon. In case of gas reservoirs; flow of gas, 
water and gas condensate might exists at a time and 
similarly as a general practice gas and water is 
produced with oil as a main stream in case of oil 
reservoirs. After drilling upto or through the pay, well 
test is conducted to have a prime knowledge of 
reservoir behavior, expected fluids flow rate and other 
fluid and reservoir properties. Payzone thickness has 
great significance in performing fluid in place 
calculations and also to estimate/predict various 
reservoir properties. Today, different techniques are 
available in the industry to measure payzone thickness 
as accurate as possible. But due to different limitations 
of these techniques accuracy of the measured value 
ranges between five to sixty percent, which has also 
been used in earlier research(Zahoor and 
Khan,20121;Zahoor and Khan,20122;Siemek and 
Nagy,2004). Here a research has been conducted to 
analyze the effect of such uncertainty on buildup test 
data interpretations, conducted on a well producing, 
gas, oil and water. 

In this study, the methodology proposed by 
Perrine (Perrine,1956) has been adopted, because of 
vast acceptability in such cases and has also been 
discussed number of time in the literature. Briefly, the 
respective approach can be described as below and 

further details can be found in literature(Lee, Rollins 
and Spivey,2003;Bourdarot,1996;Jun and 
Minglu,2011). 

Effective fluid (gas, oil and water) 
permeabilities can be calculated by using the following 
equations (1-3): 
 

 3
g t o s g g

g

1 6 2 .5 q q R 1 0 B
k

m h

  
  (1) 

 

o o o
o

162.5q B
k

mh


  (2) 

 

w w w
w

162.5q B
k

mh


  (3) 

 
While the total mobility and skin can be estimated by 
using eqs. (4 & 5). 

 3
o o w w gt o s g

total

162.6 q B q B q q R 10 B

mh

        (4) 

 

 1hr wf total

2
t w

p p
s 1.151 log 3.23

m c r

   
    

  

 (5) 

 
2. Mutliphase Fluid Flow Properties and Well 

Data: A Case Study  
The following is the well test and fluid 

properties used in this study, as mentioned in table 1: 
 
Table 1: Parameter used for analysis 
 
qgt   1332 MScf/d 
qo   1595 Stb/d 
qw   409 Stb/d 
Rs   240 Scf/Stb 
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o   0.524 cp 
g   0.0166 cp 
w   0.313 cp 
Bo,Bg, Bw  1.214, 1.579, 1.008 
co, cg,cw  0.0001, 0.00041, 9.8x10-6 psi-1 
,h (deterministic) 0.198 %, 55 ft 
Pwf, p1hr   1656, 1888 psia 
Sg, Sw   12.5, 38.2   
 

3. Results and Discussion 
The obtained results based on the above 

mentioned methodology are given in table 2, while 
incorporating uncertainty in formation thickness. 
 
Table2. Effect of pay zone uncertainty on  
well test Interpretation 
 
h          kg       ko      kw      total       s 
1. Uncertainty due to core analysis 
  
49.5    0.67   27.1    3.45   103.1   -3.2 
55       0.6     24.4    3.1     92.8     -3.12 
60.5    0.54   22.2    2.8     84.3     -3.07 
 
2. Uncertainty due to log analysis 
44       0.75  3.56     3.9     116      -3.23 
55       0.6    24.25   3.11   92.8     -3.13 
66       0.5    20.4     2.6     77.3     -3.03   
 
3.Uncertainty arising from geological 
 interpretation 
22       1.5     61.13  7.8     232      -3.58 
55       0.6     24.45  3.1     92.8     -3.13 
88       0.37   15.3    1.9     58        -2.891 
 

The obtained results show that the as the 
thickness increases, effective permeability of the fluids 
flowing in a reservoir decreases. As the mobility or 
total mobility is strongly based of these effective 
permeabilites, so as a result it also decreases. The same 
is the case with formation damage or skin. The 
negative sign with the skin factor “s”, shows 
stimulation, so in this cases the stimulating effect 
decreases with the increase in payzone thickness. 

 
4. Conclusions and Recommendations 

Inaccuracy in formation thickness 
measurement (IFTM) has strong influence on set of 
information derived from multiphase flow well test data 
(IMWTD). Generally, on most of the calculated 
parameters included in this study and earlier studies 
conducted by us (Zahoor and Khan,20121;Zahoor and 
Khan,20122), IFTM has inverse effect, i.e., as IFTM 
decreases, most of the significant paramaters value, 
increases.  

These set of studies show that uncertainty in 
formation or payzone thickness should be handled 

carefully to have better well test data interpretation and 
also the time to conduct such tests should be reduced, 
especially in the cases where there is lack of surface 
facilities to handle and process the produced fluids in an 
appropriate manner.    

 
5. Nomenclature 
B formation volume factor 
ct total compressibility 
g,o,w subscripts: gas, oil and water 
h formation thickness 
k permeability 
m slope 
p pressure 
pwf wellbore flowing pressure 
q flow rate 
qgt total gas produced 
rw wellbore radius 
s skin 
 porosity 
 viscosity 
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Abstract: There are several factors influencing the water quality based on its usage. The quality of drinking water is 
of the vital concern for human health and life. An essential attempt has to be done to develop a water quality index 
(WQI) corresponding with different conditions and characteristics of the relevant river or water body such as 
geographical, hydrological, discharge rate and pollution sources. The index is not specifically focused on human 
health or aquatic life regulations. However, a water index based on some very important parameters can determine a 
simple indicator of water quality. In the present study, the Taleghan water quality has been evaluated by available 
NSF water quality index. Subsequently, the nine present NSF parameters’ weights have been changed and modified 
using the analytical hierarchy process (AHP) method as well as experts’ opinions in the field in a way to satisfy 
local conditions. In the newly developed WQI, more weights are given to relation with these parameters it can be 
said that the factors like dissolved oxygen (Do), fecal coliform (F.c) and biological oxygen demand (BOD) when 
compared with NSF-WQI. 
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1. Introduction 

 The access to “closer and cleaner drinking 
water” is still a distant dream for about one-sixth of 
humanity on this planet (Harvey et al., 2002; 
Smedley and Kinniburgh, 2002). It is predicted that 
this increasing scarcity, and competition over water 
resources in the first quarter of the 21st century will 
dramatically change the way we value and use water 
(Mroczek , 2005; Maqbool et al., 2011). Assessment 
of surface water quality can be a complex process 
undertaking multiple parameters capable of causing 
various stresses on overall water quality. 

 The requirement of water in all forms of lives, 
from micro-organisms to man, is a serious problem 
today because many water resources have been 
reached to a point of crisis due to unplanned 
urbanization and industrialization (Singh et al., 2002; 
Dixit and Tiwari , 2008). Water quality degradation 
through different sources as well as different 
monitoring methods have been widely considered in 
the literature (Ali et al., 2004 ;Nakane and Haidary, 
2010; Bhatnagar and Sangwan, 2009; Taseli, 2009; 
Najafpour et al., 2008; Joarder et al.,2008; Rene and 
Saidutta, 2008; Monavari and Guieysse,2007; Jeong 
et al., 2010). Surface waters are most exposable to 
pollution due to their easy accessibility for disposal 
of wastewaters (Samarghandi et al., 2007). The 
consumption of different contaminants present in 
various industrial and agricultural sectors through 
biodegradation, or toxicity resistance to these 
pollutants by the microbial communities can provide 

information about pollutant exposure, metabolic 
diversity and the potential source of contamination 
and the potential for the ecosystem natural 
attenuation, thus may be a practical indicator of the 
water quality (Monavari and Guieysse , 2007). Both 
the anthropogenic influences such as urban, industrial 
and agricultural activities increasing exploitation of 
water resources as well as natural processes, such as 
precipitation inputs, erosion, weathering of crustal 
materials, degrade surface waters and damage their 
use for drinking, industrial, agricultural, reaction or 
other purposes (Jarvie et al., 1998; Simeonov et 
al.,2003; Mahvi et al., 2005; Nouri et al., 2008; 
Karbassi et al., 2008). Rivers play a major role in 
assimilation or transporting the municipal and 
industrial wastewater discharge constitutes a constant 
polluting source, whereas surface run off is a 
seasonal phenomenon, largely affected by climate 
within the basin (Singh et al., 2004; Karbassi et al., 
2007; Karbassi et al., 2008; Najafpour, 2008). Due to 
increasing problem of deterioration of river water 
quality, it is necessary to monitor the water quality in 
order to evaluate the production capacity (Mishra et 
al., 2009).  

Over the past few years, a number of different 
tests have been developed to determine the organic 
content of wastewater (Sawyer et al., 1994). Many 
environmental indices have recently been suggested 
by different organizations and institutes, so that at the 
last decade of the 20th century much interest has 
been created to improve control water quality indices. 
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One of the methods that has led to an improvement 
over the old indices is the comparison of these 
indices with each other. In this regard, the first 
comparison among quality indices of water was 
conducted by Ott in 1971; he compared two indices 
which had been created by Landor and Deninger and 
revised the quality indices in USA. Two indices 
which were presented by them belong to general and 
particular consumption indices. Such research has 
also been conducted in European countries. Brokel 
and Helmond proved through the results of their 
research about environmental indices that around 30 
indices can be applied throughout the world to 
classify water quality. They showed that all indices 
include between 3 to72 variables which have been 
selected from NH4+N, PO4 + P, NO3+N, PH and 
total solid (Ramirez and Solano, 2004). 

In Iran water quality indices are under 
consideration too, such as the research conducted by 
Tajrishi and Norouzian in 1998 using a fuzzy 
classification technique on the Karoon and Dez rivers 
whereby these rivers were zoned qualitatively 
(Norouzian, 1998; Parvizi et al., 2004). 

 
2. Material and Methods  
To analyze and interpret the kinds of parameters 

measured along the range of a river, there are various 
mathematical methods that are used such as water 
quality index. It is one of the simplest methods with 
wide applications. In this method a considerable 
amount of data resulting from measurements of water 
quality are converted to a single and dimensionless 
number in a rated scale with interpreted quality and 
conception.    

In general, water quality indices are divided into 
many methods (Sobhani, 2003), and the public 
indices is one of these methods which ignores the 
kind of water consumption in the evaluation process, 
NSF WQI, is among public indices (Ott, 1978) 
(Horton, 1965).  

Among the public water quality indices, NSF is 
the most applicable index in this regard. On the other 
hand, the parameters considered in this index are 
mostly the parameters that are measured in the river 
water quality monitoring programs and 
environmental assessment (Zandberg and Hall, 
1988). 

NSF Water Quality Index: 
A Water Quality Index for the United States of 

America was developed by the National Sanitary 
Foundation (NSF) in 1970 to monitor the variation 
trend in river water quality. It has been used 
throughout the USA by the executive agencies. This 
index represents the general water quality status of 
monitoring stations using 9 quality parameters. This 
index has the capability of being estimated using 

existing data from water quality parameters, if data 
for some parameters are lost. Parameters that are 
required for this index are as follows: fecal coliforms, 
B0D5, turbidity, pH, TSS, D0%, N03, P04 and ΔT. 
Measured parameters according to the sub-index of 
each of them are achieved on conversion curves. 
Then, to estimate the final index the following 
equations are used (NSF, 2003): 

 
 

qi= Sub-index of each parameters 
Wi= Weighting factor 
n= Number of sub-indices 
Table one shows the ranking criteria of NSF water 

quality index and, in Table two, the weights of the 
water quality parameters are presented. 

According to the book Field Manual for Water 
Quality Monitoring, the National Sanitation 
Foundation surveyed 142 people representing a wide 
range of positions at the local, state, and national 
level about 35 water quality tests for possible 
inclusion in an index. Nine factors were chosen and 
some were judged more important than others, so a 
weighted mean is used to combine the values so that 
field measurements could be converted to index 
values, respondents were asked by questionnaire to 
graph the level of water quality (0 through 100) 
corresponding to the field measurements (e.g., pH 2-
12). The curves were then averaged and are thought 
to represent the best professional judgment of the 
respondents. 

When test results from fewer than all nine 
measurements are available, we preserve the relative 
weights for each factor and scale the total so that the 
range remains 0 to 100. 

Taleghan with about 1300 square kilometers in 
area 36 degrees 12 minutes north latitude and 50 
degrees is 47 minutes North West of Tehran and part 
of Alborz province                ( Figure 1 ). 

 

 
Figure 1. Location of Taleghan Watershed 

 
In this study, sampling was done from 6 local 

streams in the study area. In order to consider the 
effect of flow quantity on the amount of different 
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parameters, sampling was done in two year (August 
2008 until July 2010).  

In Figure 3 the values of the final index for each 
station have been shown separately based on 
measuring results in the water considered, after the 
calculate with NSF modeling. 

 
3. Results 
In this study, sampling was done from 6 local 

streams in the study area. In order to consider the 
effect of flow quantity on the amount of different 
parameters, sampling was done in two year (August 
2008 until July 2010).  

In Figure 3 the values of the final index for each 
station in each season have been shown separately 
based on measuring results in the water considered, 
after the calculate with NSF modeling. 
 
4. Discussions  

Due to the lack of expert study and 
inspection of the water quality of most rivers of Iran, 
using water quality indices for particular 
consumption is considered as a simple method for the 
primary recognition of river water quality. Due to 
qualitative evaluation along the river, all the urban 
wastewater of Taleghan city enters the Taleghan 
River at stations 5 and  6.But river water is 
appropriate for drinking water and agricultural 
consumption at all stations is good. According to the 
aforementioned issues, to improve the river water 
quality it is necessary that the relevant authorities 
build a wastewater treatment plant for Taleghan city 
and, because of reduction in the dissolved oxygen 
downstream of the agriculture complex, 
manufacturing re-aeration structures such as concrete 

spill ways in the river can contribute to promote its 
power of self-purification. 

This table is based on an average of two years of 
design 

Quality Value 

Very good 90-100 

Good 70-90 

Medium 50-70 

Bad 25-50 

Very bad 0-25 

 
Table 1- Water quality value 

Water Quality Factors and Weights 

Factor 
     

Weight 

Dissolved oxygen 0.17 

Fecal coliform 0.16 

pH 0.11 

Biochemical oxygen demand 0.11 

Temperature change 0.10 

Total phosphate 0.10 

Nitrates 0.10 

Turbidity 0.08 

Total solids 0.07 

Table 2- Importance rate and parameters weight in 
NFSWQI 

(NSF water quality index ranking). 
 

Table 3- Water Quality monitoring along with 
Taleghan River 

 
Table 4- Water quality index (NSF result) 

 
Table 3- Water Quality monitoring along with Taleghan River 

Season Station 
Water Quality index Total 

result T DO NO3 Turbidity FC pH BOD PO4 TS 

Su
m

m
e

r 

1 93 59 95 73 91 92 15 75 53 72 
2 81 74 95 75 82 86 12 96 56 74 
3 67 72 95 73 70 85 16 94 55 66 
4 93 71 95 67 63 82 25 95 56 68 
5 93 58 95 60 55 88 40 92 48 69 
6 89 57 93 58 45 84 7 96 49 63 

Fa
ll

 

1 93 73 95 82 99 67 13 97 46 75 
2 93 71 94 78 91 68 7 98 51 73 
3 85 73 91 77 78 69 10 96 55 64 
4 89 59 92 76 65 58 20 98 50 66 
5 81 60 87 73 58 57 9 97 46 62 
6 89 71 91 70 49 54 18 96 47 64 

W
in

te
r 

1 93 56 91 56 99 90 11 95 67 74 
2 93 59 71 65 99 86 28 94 53 73 
3 89 60 67 62 80 84 12 96 57 68 
4 85 56 67 29 69 85 9 97 57 62 
5 85 42 86 24 63 84 23 98 50 61 
6 89 45 63 5 54 84 6 96 52 55 

Sp ri
n g 1 93 56 93 45 82 83 7 94 79 70 
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2 85 55 92 35 82 79 11 98 68 67 
3 89 54 90 37 67 82 14 98 70 66 
4 89 59 89 33 60 79 10 98 70 64 
5 89 52 87 27 56 80 11 96 67 62 
6 89 40 66 24 46 76 7 95 68 55 

 
 

Table 4- Water quality index (NSF result) 
Station Spring Summer Fall Winter 

1 Good Good Good Good 

2 Medium Good Good Good 

3 Medium Medium Medium Medium 

4 Medium Medium Medium Medium 

5 Medium Medium Medium Medium 

6 Medium Medium Medium Fair 
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Abstract: The objective of this study was to compare serum calcium, total protein, and uric acid levels between 
hypertensive and healthy pregnant women. In this cross-sectional study, 100 healthy and 48 hypertensive pregnant 
women with singleton pregnancy who were at ≥ 28 weeks of gestation were included and serum calcium, total 
protein, and uric acid levels were compared between these two groups. Hypertensive group consisted of 28 subjects 
with mild preeclampsia, 17 with severe preeclampsia. Mean (±SD) serum calcium level was 7.88 (±0.94) mg/dl 
(range, 6.94-8.82) in hypertensive and 8.28 (±0.77) mg/dl (range, 7.51-9.05) in control group (P = 0.01). Mean 
(±SD) serum total protein level was 6.023 (±0.91) gr (range, 5.32-7.14) in hypertensive and 6.13±0.77 (5.36-6.9) in 
control group (P > 0.05). Mean (±SD) level of serum uric acid was 5.32 (±1.41) mg/dl (range, 3.91-6.73) in 
hypertensive and 4.55 (±1.14) mg/dl (range, 3.41-5.09) in control group (P = 0.001). Mean serum Ca level was 
significantly lower in hypertensive pregnant women in comparison with healthy ones. Considering this factor in 
prenatal care is important.  
[Azin Alavi, Keramat allah Jahanshahi, Samie Karimia, Nasim Arabzadea, Soghra Fallahi. Comparison of serum 
calcium, total protein and uric acid levels between hypertensive and healthy pregnant women in an Iranian 
population. Life Sci J 2012;9(4):485-488] (ISSN:1097-8135). http://www.lifesciencesite.com. 73 
 
Keywords: Calcium; Uric acid; Pregnancy; Hypertensive disorder 
 
1. Introduction 

Hypertensive disorders in pregnant women 
are one of the major factors that cause high risk 
pregnancy and fetal and maternal morbidity. These 
disorders are most seen in primiparas and are reported 
in 10% of pregnancies. Early diagnosis of these 
disorders is a way of reducing maternal and neonatal 
morbidity/mortality (1-8). Epidemiological evidence 
suggests changes in the metabolism of calcium (Ca) as 
a responsible factor in the path physiology of 
preeclampsia. Hence, decreased in Ca intake may 
result in progression of preeclampsia to eclampsia (5, 
6, 9).  

There have been efforts to recognize a useful 
laboratory test to predict prognosis of hypertensive 
women in pregnancy. In a meta-analysis by 
Thangaratinam et al. on the level of uric acid during 
pregnancy, it was concluded that this factor is not an 
accurate predisposing factor. This finding agrees with 
the data reported by Cnossen et al. (10, 11). In another 
study, it was noted that severe preeclampsia and 
eclampsia were accompanied by decreased levels of 
serum Ca and total protein and on the other hand 
increased level of serum phosphorus (5). Likewise, 
lower serum Ca and higher uric acid levels were 
reported in pregnancy-induced hypertension (PIH) 
compared to normotensive women (6). A significant 
correlation between serum Ca and hypertension has 

been shown in PIH (7).  It has been reported that 
patients with high risk pregnancies (e. g., risk of 
progressive hypertension and those with low amounts 
of dietary Ca) can benefit from Ca supplementation 
(8). Regarding the aforementioned data we decided to 
measure the serum levels of Ca, total protein, and uric 
acid in a sample of hypertensive women in pregnancy. 
 
2. Material and Methods  

This cross-sectional study was done at 
Shariati Hospital, Bandar-Abbas, southern of Iran. 
One-hundred healthy pregnant women were entered 
into the study and were compared to 48 hypertensive 
pregnant women. All subjects were at 28 weeks of 
gestation or more at the time of entry and the subjects 
of the two groups were matched regarding age and 
parity and BMI. All cases had singleton pregnancy. 
Exclusion criteria were overt and/or gestational 
diabetes mellitus, nephropathy, glumerolopathy, and 
history of hypocalcaemia. 

Hypertension was defined as blood pressure 
(BP) over 140/90 mmHg which was measured in two 
separate occasions six hours apart. Hypertensive 
women were categorized as following. Preeclampsia is 
defined as blood pressure (BP) of at least 140/90 
mmHg after 20th week of gestation accompanied by 
proteinuria of at least 300 mg per 24 hours in 
previously normotensive women. The patients with 
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systolic blood pressure ≥ 160 mmHg or diastolic blood 
pressure ≥ 110 on two occasions with proteinuria equal 
or more than 2 grams in 24 hour urine sample or any 
of severe preeclampsia’s criteria including oliguria 
(urine volume less than 500 cc per 24h), 
Thrombocytopenia (platelet count less than 100000), 
raised liver enzymes; aspartate aminotransferase  
(SGOT) > 50 U/L or alanine aminotransferase (SGOT) 
> 60 U/L , epigastric pain, pulmonary edema, visual or 
brain function disturbance or intrauterine growth 
restriction of the fetus were considered as severe 
preeclampsia. Eclampsia is recognized by occurrence 
of seizure in preeclampsia that is not correlated with 
other causes. Predesigned checklists were used to 
gather required data. The checklist had two parts. The 
first part consisted of questions regarding age, 
gravidity, gestational age, underlying disease, cause of 
admission, and history of hypertension. The second 
part included data regarding results of measuring 
serum levels of Ca, total protein, uric acid, complete 
blood count (CBC), fasting blood glucose (FBS), and 
urine analysis which these blood samples were 
performed in third trimester of pregnancy (≥ 28 weeks 
of gestation) at time of admission before termination 
of pregnancy. All subjects were followed up for 48 hrs 
after delivery. Analysis of data was done using the 
SPSS Software for Windows (Ver. 16.0). The 
quantitative data were compared between the two 

studied groups by the student t-test.  Significant level 
was set as P < 0.05.  
 
3. Results  

Mean (±SD) age of control group was 26.6 
(±6.73) years and in hypertensive this figure was 27.96 
(±6.25) years. The oldest subject in control group had 
43 years of age and in hypertensive had 44 years of 
age. The two groups were not different in terms of 
their mean age (Table 1). Mean (±SD) gestational ages 
in control group and hypertensive were 38.37 (±2.12) 
weeks and 36.06 (±4.46) weeks, respectively (P = 
0.008). In hypertensive group, 28 subjects (53.9%) had 
preeclampsia, 17 subjects (32.7%) had severe 
preeclampsia, and three subjects (0.97%) were 
diagnosed by eclamptic. Mean (±SD) blood platelet 
levels in control group and hypertensive were 229×103 
(±72.3×103) vs. 191×103 (±80.5×103) (P = 0.005). 
Mean (±SD) hemoglobin levels were 11.61 (±1.99) 
g/dl in control group and 11.85 (±1.32) g/dl in 
hypertensive (Table 1). Mean (±SD) serum Ca levels 
in control group and hypertensive were 8.28 (±0.77) 
mg/dl and 7.88 (±0.94) mg/dl, respectively (P = 0.01). 
Table 3 presents the measured laboratory indices in the 
two groups. This study demonstrated very significant 
correlation between serum uric acid level and type of 
hypertensive disorder (p<0.05). 
 

 
Table 1. Mean serum calcium, protein and uric acid to separate the blood disorder 

 
Groups 

 
Control 

 
Mild preeclampsia 

 
Severe preeclampsia 

 
Eclampsia 

 
P value 

 
Number 

 
100 

 
8.28 ± 7.6 

 
6.13 ± 5.1 

 
4.54 ± 4.2 

 

 
Serum Ca levels 

(mg/dl) 

 
28 

 
7.88 ± 6.1 

 
6.28 ± 4.5 

 
5.04 ± 4.6 

 
0.01 

 
Total protein 

(gr/dl) 

 
17 

 
7.86 ± 6.6 

 
6.15 ± 4.8 

 
5.30 ± 4.5 

 
NS 

 
Serum uric acid level 

(mg/dl) 

 
3 

 
7.30 ± 6.7 

 
5.63 ± 4.7 

 
7.26 ± 5.2 

 
0.001 

Data are shown as mean±SD; NS: Not significant (Pvalue > 0.05) 
 
4. Discussions  

In this study serum Ca, total protein and uric 
acid levels in healthy pregnant women (100 cases) 
and hypertensive pregnant women (48 cases) were 
measured and compared Considering that mean of 
gestational age in control group was 38.37 (±2.12) 
weeks and in hypertensive group was 36.06 (±4.46) 
weeks, it can be concluded that pregnant women of 
this region postpone prenatal care for near the end of 
pregnancy except those who have disorders like 
hypertension. Serum Ca level difference was 
statistically significant between the two groups. Most 
studies on this issue confirm that high serum Ca level 

in pregnancy can lead to decreased incidence of 
preeclampsia (1, 5-7, 12-16). Multiple interventional 
studies have assessed the effect of Ca by prescribing 
variant types of Ca included diets in pregnant 
women. It has been noted that such dietary regimens 
can be effective in reducing BP and hypertensive 
disorders (8, 17-19). Ca supplements (1.5-2 gr as 
cacarbonate) have been prescribed for prevention of 
pregnancy disorders and their benefits have been 
proven in some investigations (20, 21). A study that 
reviewed 12 clinical trials also demonstrated that Ca 
supplements can lead to reduction in PIH in 
comparison with placebo (22). Other study 
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demonstrated that serum Ca level in healthy pregnant 
women did not have any statistically significant 
difference in comparison with pregnant women who 
suffered from hypertensive disorders and low level of 
Ca could not be the cause of hypertension and related 
disorders in pregnancy (10, 23-26). One of the causes 
might be diet consisting of calcium and territorial 
condition of Iran. The condition is sunny and the diet 
include dairy. A clinical trial consisted of 4589 
nulipar pregnant women in 13-21 gestational age 
showed that Ca has no more effect rather than 
placebo on PIH (27). Mehri et al.(28) and Eini et al. 
(29) established that serum Ca level has no obvious 
difference in hypertensive women compared to 
healthy ones  and Ca included dietary regimens 
cannot prevent from progression of preeclampsia. 
Vancho et al. reported that Ca included regimens are 
not useful for diminishing the severity of 
preeclampsia if the Ca level is not low as enough for 
presence of preeclampsia (30). Positive effect of 
mother’s serum Ca in breastfeeding ability 
amelioration has also been mentioned (9). We found 
that serum total protein cannot be a predictive factor 
for preeclampsia incidence, because its difference in 
the two groups was not significant. This observation 
is similar to that of Salari et al. study (23). But this 
result was in contrast to Shahverdi et al. finding (5). 
Difference observed with respect to serum uric acid 
level between the two groups was significant and its 
level was higher in hypertensive women.  In 
Almasganj et al. study, that serum uric acid level in 
healthy pregnant women was compared with 
hypertensive pregnant women, similar result was 
found. Significant lower platelet count in 
hypertensive women is the result of 
thrombocytopenia in patient with PIH. Abbasnik et 
al. carried out a study and compared blood platelet 
levels in preeclampsia and healthy pregnant women. 
They demonstrated that platelet level was obviously 
higher in healthy women than preeclampsia patients 
(31). Due to our findings we can conclude that serum 
Ca level in patients with hypertensive disorders is 
lower than healthy pregnant women and this result 
showed that hypocalcaemia can accompanied by 
hypertensive disorders during pregnancy. According 
to most studies, dietary regimens which include Ca 
can prevent hypertensive disorders, so administration 
of Ca supplements can minimize these disorders. 
Considering there are not enough studies assessing 
serum total protein levels and there was no difference 
between the two groups regarding this factor, serum 
total protein level cannot be a strong predictive factor 
to diagnose hypertensive disorders during pregnancy. 
Our study and another study (6) showed that uric acid 
levels are high in hypertensive patients. But 
Thangaratinam et al. (32) concluded from a meta-

analysis that uric acid level measurement in pregnant 
women is not a strong predictive factor. Different 
references declared that serum Ca level diminishes 
during the third trimester of pregnancy (1). On the 
other hand there is a rising necessity of Ca during this 
trimester. Considering high prevalence of 
preeclampsia in our country(33) and especially in our 
study area, Bandar-Abbas- Iran special attention to 
nutritional conditions of pregnant women seems 
warranted. According to what mentioned in this 
article and necessity of special attention on this issue, 
we suggest: 

1. Prospective studies with larger sample size 
and finding more factors for earlier diagnosis of 
hypertension in pregnancy. 

2. Special attention to nutritional condition in 
pregnant women particularly in geographical regions 
that prevalence of malnutrition is high. 

3. Educating pregnant women about nutrition 
during pregnancy and informing them about probable 
risks of inappropriate diet. 
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Abstract: Stability of power system is an important issue and should be considered and improved. Flexible AC 
Transmission Systems (FACTS) can be used to improve power system stability. Stability enhancement can be 
improved via damping of low frequency oscillations (LFO). Static Synchronous Series Compensator (SSSC) can be 
used for LFO damping. In this paper SSSC is used to damp out LFO and a supplementary stabilizer based on SSSC 
is designed. Genetic Algorithms (GA) is used to adjust the parameters of the proposed stabilizer. 
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1. Introduction 

With the practical applications of converter-
based flexible AC transmission system (FACTS) 
controllers [1] such as the static synchronous 
compensator (STATCOM) [2], static synchronous 
series compensator (SSSC) [3] and unified power- 
flow controller (UPFC) [4], modeling and analysis of 
these FACTS controllers in power-system operation 
and control is of great interest. Power-flow 
calculations are fundamental to the operation, 
planning and control of power systems. In recent 
years, significant work has been done in the modeling 
of the FACTS controllers in power flow and optimal-
power-flow studies [5–12]. 

SSSC is a voltage-sourced converter-based 
series compensator and was proposed within the 
concept of using converter-based technology 
uniformly for shunt and series compensation, as 
well as for transmission angle control. It has been 
successfully applied in power systems. In this paper, 
SSSC is used to increase power system stability. A 
supplementary stabilizer is equipped based on 
SSSC. The parameters of the proposed stabilizer are 
tuned by using PSO. 
 
2. Static Synchronous Series Compensator (SSSC) 

SSSC is one of the most important FACTS 
devices. It is installed in series with transmission line. 
This device has a voltage source converter serially 
connected to a transmission line through a 
transformer. It is necessary an energy source to 
provide a continuous voltage through a condenser 
and to compensate the losses of the VSC. A SSSC is 
able to exchange active and reactive power with the 
transmission system. But if our only aim is to balance 
the reactive power, the energy source could be quite 
small. The injected voltage can be controlled in phase 

and magnitude if we have an energy source that is big 
enough for the purpose. With reactive power 
compensation only the voltage is controllable, 
because the voltage vector forms 90º degrees with the 
line intensity. In this case the serial injected voltage 
can delay or advanced the line current. This means 
that the SSSC can be uniformly controlled in any 
value, in the VSC working slot. 

The Static Synchronous Series Compensator 
(SSSC) uses a VSC interfaced in series to a 
transmission line, as shown in the Figure 1. Again, 
the active power exchanged with the line has to be 
maintained at zero hence, in steady state operation, 
SSSC is a functional equivalent of an infinitely 
variable series connected capacitor. The SSSC offers 
fast control and it is inherently neutral to sub-
synchronous resonance. 
 

 
Figure 1: SSSC - A VSC interfaced in series to a 
transmission line 
 

As mentioned, Static Synchronous Series 
Compensator (SSSC) is placed in the group of series 
connected FACTS devices. As shown in Figure 2, 
SSSC consists of a voltage source inverter connected 
in series through a coupling transformer to the 
transmission line. A source of energy is required for 
providing and maintaining the DC voltage across the 
DC capacitor and compensation of SSSC losses. 
Figure 3 shows the model of SSSC which consists of 
a series connected voltage source in series with 
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impedance. This impedance represents the impedance 
of coupling transformer. The SSSC when operated 
with an appropriate DC supply (an energy source 
and/or sink, or suitable energy storage) can inject a 
component of voltage in anti-phase with the voltage 
developed across the line resistance, to counteract the 
effect of the resistive voltage drop on the power 
transmission. 

 
Figure 2: basic configuration of SSSC 

 

 
Figure 3: equivalent circuit of SSSC 

 
3. Test system 
 A multi machine power system installed with 
SSSC is considered as case study. The proposed 
system is shown in figure 4. The SSSC is installed in 
line 4 and system data can be found in [13].  

 
Figure 4: power system installed with SSSC in line 4 

 
4. Power system stabilizer 

An AVR (without supplementary control 
loops) can weaken the damping provided by the 
damper and field windings. This reduction in the 
damping torque is primarily due to the voltage 
regulation effects inducing additional currents in the 
rotor circuits that oppose the currents induced by the 
rotor speed deviation Δω. Adding supplementary 
control loops to the generator AVR or FACTS 
devices is one of the most common ways of 
enhancing both small-signal (steady-state) stability 
and large-signal (transient) stability. The Stabilizer 
can be used to add damping signal to the SSSC, 
where the output signal of the stabilizer is used as an 
additional input (vstab) to the SSSC. The stabilizer 
input signal can be either the machine speed 
deviation, Δω, or its acceleration power. The 
stabilizer is modeled by the nonlinear system 
depicted in Figure 5. 
 

 
Figure 5: Conventional stabilizer 

 
 The model consists of a low-pass filter, a general 
gain, a washout high-pass filter, a phase-
compensation system, and an output limiter. The 
general gain K determines the amount of damping 
produced by the stabilizer. The washout high-pass 
filter eliminates low frequencies that are present in 
the Δω signal and allows the stabilizer to respond 
only to speed changes. The phase-compensation 
system is represented by a cascade of two first-order 
lead-lag transfer functions used to compensate the 
phase lag between the excitation voltage and the 
electrical torque of the synchronous machine. 
 
5. Genetic Algorithms 
  Genetic Algorithms (GA) are global search 
techniques, based on the operations observed in 
natural selection and genetics. They operate on a 
population of current approximations-the individuals-
initially drawn at random, from which improvement 
is sought. Individuals are encoded as strings 
(Chromosomes) constructed over some particular 
alphabet, e.g., the binary alphabet {0.1}, so that 
chromosomes values are uniquely mapped onto the 
decision variable domain. Once the decision variable 
domain representation of the current population is 
calculated, individual performance is assumed 
according to the objective function which 
characterizes the problem to be solved. It is also 
possible to use the variable parameters directly to 
represent the chromosomes in the GA solution. At the 
reproduction stage, a fitness value is derived from the 
raw individual performance measure given by the 
objective function and used to bias the selection 
process. Highly fit individuals will have increasing 
opportunities to pass on genetically important 
material to successive generations. In this way, the 
genetic algorithms search from many points in the 
search space at once and yet continually narrow the 
focus of the search to the areas of the observed best 
performance. The selected individuals are then 
modified through the application of genetic operators. 
In order to obtain the next generation Genetic 
operators manipulate the characters (genes) that 
constitute the chromosomes directly, following the 
assumption that certain genes code, on average, for 
fitter individuals than other genes. Genetic operators 
can be divided into three main categories: 
Reproduction, crossover and mutation [14]. 
 
6. Design methodology 
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 The proposed supplementary stabilizer is 
designed based on the SSSC in the given test system. 
The performance index is considered as (3). In fact, 
the performance index is the Integral of the Time 
multiplied Absolute value of the Error (ITAE).   

dtΔωtITAE
t

0
 (3) 

 It is clear to understand that the controller with 
lower performance index is better than the other 
controllers. To compute the optimum parameters, 
different faults are assumed and then the best 
responses are chosen. It should be noted that GA 
algorithm is run several times and then optimal set of 
parameters is selected. The optimum values of the 
stabilizer parameters are obtained by using GA and 
summarized in the Table 1 
 

Table 1: Obtained parameters of stabilizer 
parameter K T1n T1d T2n T2d 

value 12.0 0.39 0.01 0.30 0.01 

 
7. Simulation result 
The proposed stabilizer is evaluated based on the test 
system. Large disturbance is considered to show 
ability of the proposed stabilizer. The simulation 
results are depicted in figures 6-8. Each figure 
contains two plots as: Solid: with stabilizer and 
dashed: without stabilizer. It is seen that the system 
without stabilizer contains insufficient damping and 
the responses are pendulous. But the stabilizer can 
greatly enhance power system stability and damp out 
the oscillations and the advantages of the proposed 
stabilizer are visibly seen. 
 

0 5 10 15
0.9999

0.9999

1

1

1

1

1

1.0001

1.0001

Time(s)

S
p
e
e
d
 G

1(
p
u
)

 
Figure 6: Speed G1 following 10 cycle three phase 

short circuit in bus 1 
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Figure 7: Speed G2 following 10 cycle three phase 

short circuit in bus 1 
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Figure 8: Speed G3 following 10 cycle three phase 

short circuit in bus 1 
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Figure 9: Speed G4 following 10 cycle three phase 

short circuit in bus 1 
 

8. Conclusion 
A supplementary stabilizer based on SSSC presented 
here. A two area power system assumed to show the 
ability of the proposed method. Non linear simulation 
results demonstrated that the designed stabilizer 
capable to guarantee the robust stability and robust 
performance under disturbances. Also, simulation 
results show that the PSO is a suitable tool to design 
stabilizer parameters. 
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Abstract: The foraminifers biostratigraphic study in Chidan area led to recognition of 2 biozones, In this study, 
eight different microfacies types have been recognized. These carbonate microfacies belonging to: open marine (A), 
bar/shoal (B), lagoon (C) and tidal flat (D). The depositional environment of the Asmari Formation is interpreted as 
a shallow carbonate ramp. 
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Introduction 
The Oligocene-Miocene Asmari Formation is famous 
as the most prolific oil producing sequences in the 
Zagros basin in the southwest of Iran. It has been 
recognized that some of the richest oil fields in the 
Middle East occur in the younger Cenozoic rocks of 
iran and Iraq(Ala et al., 1980; beydoun et al., 1992). 
The carbonate rocks of the Asmari Formation have 
been well studied( Lacassagne, 1963; Seyrafian, 2000; 
Vaziri- Moghadam et al., 2006). 
The Asmari Formation was deposited in the Oligocene-
Miocene shallow marine environment of the Zagros 
forland basin (Alavi, 2004) and is best developed in the 
Dezful embayment zone (a part of Khuzestan 
Province). Lithologically, the Asmari Formation 
consists of 314 m of limestone beds (motiei, 1993). 
 In the south of the Dezful embayment, its lithology 
changes to a mixed siliciclastic- carbonat deposit 
consisting of carbonate beds with serveral intervals of 
sandstone, sandy limestone and shale. This facies is 
attributed to the Ahwaz Sandstone Member (Motiei, 
1993). 
Most of the studies of the Asmari formation in this 
basin are related to subsurface data, while this study is 
focused on an outcrop. 
The main objectives of this research were focused on 
biostratigraphy of the Asmari Formation in Chidan area 
(SW Iran). 
 
Methods And Materials 
 
This paper is the first report on the biostratigraphy of 
the Asmari formation at the Chidan area. Two sections 

of the Asmari Formation were measured bed by bed, 
and sedimentologically investigated, Fossils and facies 
characteristics were described in thin sections from 160 
samples. Limestone classification followed the 
Dunham (1962) and Embry and Klovan (1972) 
nomenclature system. 
Foraminifers named base on Adams and Burgeois 
(1967), Loeblich and Tappan (1988).  
Samples were collected from an outcrop in the 
Khuzestan Province (Chidan area), which is 
representative of the entire thickness of the Asmari 
Formation. Thin sections were stained to distinguish 
calcite and dolomite. 
The foraminiferal assemblages of the Asmari 
Formation consist of various imperforate and perforate 
forms. This fauna is a good tool for biofacies analysis, 
recognition of paleoecology and lithostratigraphy. 
 
 
Previous Studied 
 
The Asmari Formation was named as a Cretaceous-
Eocene interval by Busk and Mayo (1918); it was 
defined as an Oligocene Nummulitic limestone 
(Richardson, 1924). Lees (1933) considered the age of 
the Asmari Formation as Oligocene- Miocene. He 
chose the type section in Tange gole torsh, located in 
southeast Masjed soleiman (SW Iran), and based on 
lithology features divided it into the following three 
members from base to top: The lower Asmari, middle 
Asmari and upper Asmari. James and Wynd (1965) 
carried out the first study of the biostratigraphic 
properties of this formation. And reviewed by Adams 
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and Burgeois (1967) designed four assemblages of 
Asmari Formation indicating Oligo-Miocene age. 
Recently published research on the Asmari Formation 
are: Seyrafian, 2000; Seyrafian et al., 1996; Seyrafian 
et al., 2003 and Vaziri Moghaddam et al., 2006; 
Parvaneh Nejad et al., 2012. 
 
Paleogeographic History 
 
The southwestern marginal active fold belt of Iran, the 
Zagros, is formed on the northeastern margin of the 
Arabian continental crust. the geological history of the 
Zagros belt is simply marked by relatively quiet 
sedimentation continuing from late Precambrian to 
Miocene time. The sedimentation was of platform-
cover type in the Paleozoic, miogeosynclinal from the 

Middle Triassic to Miocene, and synorogenic with 
conglomerates in Late Miocene-Pleistocene times 
(James and Wynd, 1965; Stockline, 1968; Berberian, 
1976).The belt was folded during Plio-pleistocene 
orogenic movements. 
The Zagros Paleogene succession can be divided into 
two cycles (Seyrafian, 2000). The first is the jahrum 
cycle, Dating from Paleocene to Oligocene times. This 
cycle comprises the deep Pabdeh Formation 
(containing of marl, shale and marly limestone) and 
shallow Jahrum Formation (dolomitic limestone and 
limestone). The second cycle is the Oligocene to early 
middle Miocene Asmari cycle. 
Overall, the Asmari Formation can be considered as a 
late transgression in the Zagros basin (

Motiei, 1993). 
 
 
Asmari Formation (Oligocene-Early Miocene) 
 
The formation in Khuzestan province (Iran) consist of 
340 m of thick, well-bedded limestones with shelly 
horizons. In the Ahwaz and Mansuri fields the basal 
third consists of calcareous sandstone and sandy 
limestone with minor shales, corresponding to the 
Ahwaz Member reported by James and Wynd (1965). 
Although the base of the Asmari Formation seems to 
be conformably overlying the Pabdeh Formation in the 
Fars Province, it is diachronous in Lurestan and 
Khuzestan Provinces. The reverse is true of the top of 
the formation, with a conformable  
contact with the overlying Gachsaran Formation in the 
latter two regions but a diachronous relationship in the 
Fars province. In southeastern Iran the Asmari grades 
into the marls of the uppermost part of the Pabdeh 
Formation, as revealed by wells drilled on Qeshm 
Island(SE Iran). 
The lower part of the formation has been dated as 
Chattian-Rupelian by Eames et al. (1962) and the 
middle and upper parts as early Miocene. The 
Oligocene to earliest Miocene Asmari limestones have 

also been encountered in the subsurface in the offshore 
northern Emirates and in an outcrop on Jabal Hafit 
(Abu dhabi) close to the Oman Mountains (Alsharhan 
et al., 1995). 
 
Geological Setting 
 
The Zagros Mountains are situated within the NE part 
of the southern neotethys ocean. 
Geographically the Zagros Mountains belong to the 
Alpian-Himalayan chain, but clearly do not fit into 
models for the Alps or Himalayas (Takin, 1972). Some 
of these difficulties were discussed by Stocklin (1968), 
who concluded that Iran had a peculiar type of Alpiane 
tectonics. 
The Study area is located in Khuzestan province, 152 
km from Ahwaz and east of Baghmalek (Figure 1). It is 
measured in detail at N 48˚ 33΄ 48˝ , E 49˚ 59΄ 50˝ at 
surface. 
In this area, the Asmari Formation is consists of 340 m 
of thick and cream thin-medium-bedded limestones 
and calcareous marl that the upper part of Asmari 
Formation are divided into two parts by coral 
limestone.  
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Figure 1. Location and geological map of the study area. 

 
 
 
Discussion And Results 
Biostratigraphy 
 
Biostratigraphic criteria of the Asmari Formation 
were established by Adams and Bourgeois (1967). 
Adams and Bourgeois (1967) designed four 
assemblage zones for the Asmari Formation (Table 
1). Recently, Laursen et al (2009) have established a 
new biozonation for the Asmari Formation (Figure 
2). 
Based on this biozonation, the sediments ascribed to 
the Miocene (Aquitanian) are in fact late Oligocene, 
chattian in age This was proved by the application of 
strontium isotope stratigraphy . 
From base to top, 2 foraminiferal assemblages were 
determined in study area (Figure 4). 
(1) Assemblage 1 consist of Meandropsina iranica, 
Elphidium sp. 1, Elphidium sp. 14, Dendritina rangi , 
Miogypsina sp., Bigenerina sp., Schlumbergerina sp., 
Valvulinid sp. 2, 
Quinqueloculina sp., Miliolid, Peneroplis sp., 
Triloculina trigonula., Discorbis sp., Reusella sp., 

Rotalia sp., Ammonia sp., Asterigerina sp., 
Amphistegina sp., Acervulina sp.,. 
This fauna corresponds to the Miogypsina- Elphidium 
sp. 14-Peneroplis farsensis Assemblage Zone of 
Laursen et al.(2009) and Elphidium sp.14 – 
Miogypsina Assemblage subzone of Adams and 
bourgeois (1967) and indicate a Aquitanian age. 
 (2) foraminifera of assemblage 2 include Borelis 
melo curdica, Borelis melo, Meandropsina iranica, 
Meandropsina anahensis, Miogypsina sp., 
Miogypsinoides sp., Dendritina rangi, Peneroplis sp., 
Peneroplis evolutus., Bigenerina sp., 
Schlumbergerina sp., Valvulinid sp. 2, 
Quinqueloculina sp., Miliolid., Pyrgo sp., Spirolina 
sp., Triloculina tricarinata, Triloculina trigonula, 
Discorbis sp., Reusella sp., Rotalia sp., Elphidium sp. 
1, Ammonia sp., Amphistegina sp., Acervulina sp.,. 
These foraminifera are correlated with Borelis melo 
curdica- B. melo melo and Borelis melo group- 
Meandropsina iranica Adams and bourgeois (1967). 
Therefore, the assemblage is attributed to the 
Burdigalian based on the content of foraminifers. 
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Figure 2. Biozonation of Asmari Formation in chidan area. 
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Table 1.  Comparison identified biozones of Asmari Formation in Chidan area with Adams & Bourgeois (1967), 
Laursen et al. (2009) 
 
 
 
Microfacies Types And Facies Interpretation 
 
Eight microfacies were defined from the Asmari 
Formation (Chidan area at Baghemalek, SW Iran), 
which were grouped into four facies associations 
representing subenvironments. 
 
Tidal flat Facies 
D: Limemudstone 
 

The microfacies mainly consists of micrite, lacking 
lamination and with rare bioturbation. In some 
parts,moulds of evaporates are observed. In some thin 
sections quartz grains are visible (Figure 3a). Similar 
present-day conditions are seen in hot and dry 
carbonate platforms with high evaporation, such as 
the Persian Gulf (Tucker and Wright, 1990). 
Observations indicate that this microfacies is 
deposited in an upper tidal flat to supratidal 
environment. 
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Figure 3. Microfacies types in the Chidan area. a: limemudstone, microfacies D. b: Miliolid/ Discorbis 
Wackestone,microfacies C1. c: Bioclast / Miliolid Packstone, microfacies C2. d: Bioclast/ Rotalia Wackestone, 
microfacies C3. e:Bioclast / Peloidal / Miliolid Grainstone, microfacies C4. f: Coral Boundstone, microfacies B2. g: 
Bioclast /Corallinacea Wackestone, microfacies B1. h: Intraclast / Miliolid / Bioclast Packstone – Wackestone, 
microfacies A. 
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Lagoon Facies 
 
C1: Miliolid/ Discorbis Wackestone 
The main feature of the microfacies is a relatively 
large amount of shell fragments in the matrix, mainly 
comprising Discorbis shells. Also, other shell 
fragments (bivalves, echinoderms) and miliolids can 
be seen (Figure 3b). This microfacies is associated 
with the lagoon of an internal ramp (Flügel, 2004). 
 
C2: Bioclast / Miliolid Packstone 
 
Porcelaneous foraminifera (Figure 3c) are the main 
constituents of this microfacies. Echinoderms and 
bivalves debris are present in small quantities. The 
existence of porcelaneous foraminifera and 
microfacies type packstone is related to a low-energy 
lagoon environment (Flügel, 2004). 
 
C3: Bioclast / Rotalia Wackestone 
 
The main constituent microfacies are Rotalia, 
echinoderms and bivalves debris (Figure 3d). 
Biodiversity is low. The microfacies has been 
associated with a lagoon of the internal ramp (Buxton 
and Pedley, 1989). 
 
C4: Bioclast / Peloidal / Miliolid Grainstone 
 
Peloid and foraminifera such as miliolids (Figure 3e) 
are the main constituents. Echinoderms debris and 
intraclast contents are low. Miliolids live in shallow 
saline to hypersaline waters (Gell, 2000). 
Considering the available allochemes, grainstone 
texture, intraclasts and low foraminifera diversity, 
this microfacies is associated with an inner ramp and 
a relatively limited environment with high-energy. 
 
Barrier Facies 
 
B2: Coral Boundstone 
 
This microfacies is formed by the growth of coral 
networks (Figure 3f). Echinoderms debris, miliolids 
and rarely Miogypsinoides can be seen. The skeleton 
space of coral is mainly filled by sparite and rarely 
micrite. This facies is formed in patch reefs and 
represents the mid - ramp environment (Buxton and 
Pedley, 1989). 
 
B1: Bioclast / Corallinacea Wackestone 
 
The main components of this microfacies included 
fragments of corallinaceans, bryozoans, bivalves, 

echinoderms and benthic foraminifera 
(Miogypsinoides, Rotalia, Discorbis). The matrix 
consists mainly of micrite. Red algae are discoidal. 
Patch reef corals are also observed (Figure 3g). The 
microfacies is equivalent to microfacies 5 reported by 
Buxton and Pedley (1989) and is associated with a 
mid - ramp environment. 
 
Open marine Facies 
 
A: Intraclast / Miliolid / Bioclast Packstone – 
Wackestone 
 
The bioclastic content of this microfacies is mainly  
composed of algal crust debris (Figure 3h), 
echinoderms, bivalves and foraminifera (miliolids 
and lesser numbers of Miogypsinoides, Rotalia, 
Discorbis); intraclasts are also seen. The microfacies 
texture is grain supported. Considering the diversity 
of existing allochemes, evidence of bioclastic 
smashing and disturbance, and the presence of 
micrite, this microfacies is attributed to an 
environment that was sometimes high energy 
(causing smashing and disruption of allochem) and 
sometimes low energy (leading to the micrite 
carbonate between allochemes) (Flügel, 2004). These 
are typical conditions of the mid -ramp. 
 
Sedimentary Environment In The Studied Section 
 
After studying the thin sections and identifying the 
microfacies, a facies profile was constructed (Figure 
4). The lack of reworked sediment and lack of falling 
and sliding facies indicates a gentle slope 
depositional environment during deposition and 
shows that Asmari Formation was deposited in a 
shallow carbonate platform with a gentle slope. 
Deposition of the Asmari Formation in the study area 
started with microfacies related to the middle ramp 
environment and transgressed to beach facies as 
water depth decreased. Accordingly, the Asmari 
Formation in the Chidan area was mainly determined 
by the internal ramp characteristics. In other words, 
most of the Asmari Formation sedimentary rocks in 
the study area were deposited on the inner ramp. 
Considering the type of carbonate sediments 
produced and the main locations of sediment 
accumulation in the study section, a reconstructed 
sedimentary model is provided in Figure 5. 
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Figure 4. Facies variation and biodiversity in the Chidan area. 
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Figure 5. Sedimentary model of the Asmari Formation, Chidan (Baghmalek) area 
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Conclusions 
 
The Asmari Formation in the study area is 
composed of limestone, and also the upper part of 
Asmari Formation is divided into two sections by 
limestone containing coral. 
foraminifers biostratigraphic study of the Asmari 
Formation(Chidan section)  led to recognition of 2 
biozones, including: 
1- Miogypsina- Elphidium sp. 14-Peneroplis 
farsensis Assemblage Zone (Aquitanian) 
2- Borelis melo curdica- B. melo melo Assemblage 
Zone (Burdigalian) 
The microfacie study based on foraminifers led to 
recognition of eight carbonate microfacies belong 
to four subenvironments. 
The depositional environment of the Asmari 
Formation is interpreted as a shallow carbonate 
platform with a low slope. The most part of the 
Asmari Formation in the Chidan area was 
deposited in an inner ramp environment. 
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Abstract: Shape Memory Alloys (SMAs) are types of Smart Materials (SMs) which are used in many industries 
nowadays. The high hardness value and the intelligence of these alloys have made the traditional machining 
processes not cost effective or incapable of machining ability these metals. The NiTi alloy is one of the SMAs, 
which are used in aerospace and medical industries. Electrical Discharge Machining (EDM) is a known method for 
the machining of shape memory alloys. In this research, the effect of input parameters of electrical discharge 
machining including the voltage (V), discharge current (A), pulse-ON-duration (μs), pulse-OFF-duration (μs), tool 
material and the dielectric on the material removal rate (MRR), tool wear rate and surface roughness has been 
investigated for NiTi alloy. Graphite tools and de-ionized water have been used for the machining operation, and the 
Taguchi’s method, LI8 orthogonal array and the ‘Minitab R.16.1.1’ software have been employed for the design of 
experiment. The results indicate that with the increase of discharge current, the tool wear, material removal rate and 
surface roughness increase. The increase of voltage causes the reduction of tool wear and material removal rate, but 
it has little effect on surface roughness. With the increase of pulse-ON-duration, the surface roughness increases and 
the material removal rate diminishes. Also the increase of pulse-OFF-duration, up to a certain time, leads to the 
increase of material removal rate and tool wear rate (TWR) and the reduction of surface roughness. 
 [Sabouni H.R, Daneshmand S. Investigation of the parameters of EDM process performed on smart NiTi alloy 
using graphite tools. Life Sci J 2012;9(4):504-510] (ISSN:1097-8135). http://www.lifesciencesite.com. 76 
 
Keywords: Electrical discharge machining; Shape memory alloys; Smart material; Graphite tool; Material removal 
rate; Tool wear rate 
 
1. Introduction 

Smart materials are types of materials that 
can detect external stimuli and environmental 
changes. These alloys enjoy properties such as high 
corrosion resistance, high electrical resistivity, good 
mechanical properties, fatigue resistivity and 
compatibility with body tissue, which make them 
suitable to be used in aerospace and medical 
industries [1, 2]. Nickel–titanium (NiTi) alloys are 
commonly used in shape memory applications, 
although many other kinds of alloys also exhibit 
shape memory effects. These alloys can exist in final 
product form in two different temperature-dependent 
crystalline states or phases. The primary and higher 
temperature phase is called the austenite state. The 
lower temperature phase is called the martensite 
state. The physical properties of the material in the 
austenite and martensite phases are quite different. 
The material in the austenite state is strong and hard, 
while it is soft and ductile in the martensite phase. 
The austenite crystal structure is a simple body-
centered cubic structure, while martensite has a more 
complex rhombic structure. With respect to its stress–
strain curve, the higher temperature austenite behaves 
similarly to most metals. The stress– strain curve of 
the lower temperature martensitic structure, however, 
almost looks like that of an elastomer in that it has 
plateau stress-deformation characteristics where large 

deformations can easily occur with little force. In this 
state, it behaves like pure tin, which can (within 
limits) be bent back and forth repeatedly without 
strain hardening that can lead to failure. The 
thermally induced shape memory effect is associated 
with these different phases. In the primary high 
temperature environment, the material is in the 
austenite phase. Upon cooling, the material becomes 
martensitic. No obvious shape change occurs upon 
cooling, but now the material can be mechanically 
deformed. It will remain deformed while it is cool. 
Upon heating, the austenitic structure again appears 
and the material returns to its initial shape. A related 
mechanically induced phenomenon called 
superelasticity can also take place. The application of 
a stress to a shape memory alloy being deformed 
induces a phase transformation from the austenite 
phase to the martensite phase (which is highly 
deformable). The stress causes martensite to form at 
temperatures higher than previously and there is high 
ductility associated with the martensite. The 
associated strains or deformations are reversible 
when the applied stress level is removed and the 
material reverts to austenite. High deformations, on 
the order of 5–8%, can be achieved. Changes in the 
external temperature environment are not necessary 
for the superelasticity phenomenon to occur [3]. 
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Figure 1. Phase transformation resulting from 
temperature in shape memory alloys without the 
application of force [4] 

 

Considering the importance of temperature 
change in these types of alloys and their high strength 
and hardness, the use of traditional techniques for the 
machining of these alloys is not cost effective [5]. 
One of the methods which are appropriate for the 
machining of these alloys and which do not depend 
on the hardness and strength of the workpiece is 
electrical discharge machining (EDM) [6,7]. EDM is 
the process of machining electrically conductive 
materials by using precisely controlled sparks that 
occur between an electrode and a workpiece in the 
presence of a dielectric fluid. The electrode may be 
considered the cutting tool. EDM differs from most 
chip-making machining operations in that the 
electrode does not make physical contact with the 
workpiece for material removal. Since the electrode 
does not contact the workpiece, EDM has no tool 
force. The electrode must always be spaced away 
from the workpiece by the distance required for 
sparking, known as the sparking gap. Should the 
electrode contact the workpiece, sparking will cease 
and no material will be removed. Sparking occurs in 
a frequency range from 2,000 to 500,000 sparks per 
second causing it to appear that many sparks are 
occurring simultaneously. The spark removes 
material from both the electrode and workpiece, 
which increases the distance between the electrode 
and the workpiece at that point. EDM is a thermal 
process; material is removed by heat. Heat is 
introduced by the flow of electricity between the 
electrode and workpiece in the form of a spark. 
Material at the closest points between the electrode 
and workpiece, where the spark originates and 
terminates, are heated to the point where the material 
vaporizes. While the electrode and workpiece should 
never feel more than warm to the touch during EDM, 
the area where each spark occurs is very hot. The 
area heated by each spark is very small so the 
dielectric fluid quickly cools the vaporized material 

and the electrode and workpiece surfaces. However, 
it is possible for metallurgical changes to occur from 
the spark heating the workpiece surface [8].Using 
this method; conductor or semiconductor materials 
can be machined. The advantage of this technique is 
that it does not need to apply mechanical force and it 
is indifferent to material hardness. Material removal 
is mainly a thermal process, and heat treatment is not 
needed subsequent to the machining operation. EDM 
is a complex process that includes many input and 
output parameters [9]. In this research, the impact of 
input parameters on output parameters in the 
machining of NiTi shape memory alloy has been 
investigated. The discharge current, pulse-ON-
duration, gap voltage, electrode polarity, electrode 
material, type of dielectric and the method of flushing 
are the input parameters that are adjusted prior to the 
machining operation. The output parameters include 
the material removal rate, surface roughness, tool 
wear rate and the machining precision. Selecting the 
optimum values for the off-line input parameters has 
a significant impact on the off-line output parameters, 
which is considered in the present investigation. So 
far, numerous research works have been carried out 
on the machining of NiTi SMAs by the EDM 
process. In 2004, Schvermann and Thisen conducted 
some research on the electrical discharge machining 
of nickel-titanium alloy using tungsten and copper 
tools and concluded that by changing the current and 
voltage, the depth of cracks and surface roughness 
can be affected [10]. In 2007, Chen et al. studied the 
effect of machining on Ni-Al-Fe alloy and found out 
that material removal rate is inversely related to the 
alloy’s melting point and thermal conductivity. They 
also investigated the impact of MRR on surface 
roughness and recast layers [11]. In this research, the 
impacts of input parameters of the EDM process 
performed on NiTi alloy using graphite tools and de-
ionized water as the dielectric on the output 
parameters are evaluated.  

 

 
Figure 2. Principles of material removal by the EDM 
process [8] 
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2. Test Equipment and Method 
The EDM specimens were performed on a 

die-sinking EDM machine model type 204-H, made 
by Tehran Ekram Co. in Iran.fig.3 

 

 
Figure 3. EDM machine (model: 204H) 

 
The workpiece material is NiTi60, with a 

density of 6.45 gr/cm3. The samples have been wire 
cut as plates from raw materials with dimensions of 
40 × 50 mm, and then they have been grinded. Table 
1 shows the mechanical and physical properties of 
NiTi60 material. The tools used in this research are 
made of graphite with dimensions of  φ = 8 ×
40 mm  . To avoid the problem of workpiece and tool 
surface not being parallel, and to consider the impact 
of surface roughness of tools on workpieces, the 
surfaces of all the tools were machined and grinded 
using abrasive grinding. To avoid the changes of test 
conditions, all the tests were performed in one day. 
To raise the accuracy of the tests and to prevent the 
effect of oil-based dielectrics in reacting with the 
workpiece surface, de-ionized water with an EC of 
less than 1ms (micro-Siemens) has been used in this 
investigation. A constant spray type flushing system 
was used in all the experiments. To measure the 
volumes of material removed from the workpiece and 
tool, an ‘AND’ balance (model: GR-300) with a 
precision of ±0.0001 gr was employed (Fig.4). The 
‘Mahr’ roughness measuring instrument (model: 
M300-RDI8) was used to measure the surface 
roughness of the workpiece. 

 
Figure 4. ‘AND’ balance (model: GR-300) used for 
weight measurements 

Table 1. Mechanical and physical properties of 
Nitinol-60 [12] 

6.45 G/cc Density 
754 - 960 Mpa Tensile strength, ultimate 

560 Mpa Tensile strength, yield 
15.5 % Elongation at break 

75.0 Gpa Modulus of elasticity 
0.300 Poissons ratio 

28.8 Gpa Shear modulus 
0.0000820 Ohm-cm Electrical resistivity 

0.00000380 Magnetic susceptibility 
0.320 J/g-°c Specific heat capacity 
10.0 W/m-k Thermal conductivity 

1240 - 1310 °C Melting point 
1240 °C Solidus 
1310 °C Liquids 
55.0 % Nickel, Ni 
45.0 % Titanium, Ti 

 
3. Design of Experiments 

Among the effective factors of an 
experiment, some are very important and the rest 
have lesser effects. By using the design of experiment, 
we are able to obtain some information regarding the 
factors that have a significant impact on the response; 
and from a large number of parameters, those 
needing further research can be selected. The 
controllable input parameters can be systematically 
altered and their impacts on output parameters can be 
evaluated and discussed. In this investigation, the 
Taguchi’s design of experiment method has been 
employed as one of the strongest techniques of 
design and analysis of experiments [13]. To optimize 
the number of experiments and to generalize the 
results to all the levels under investigation, the 
orthogonal array of LI8 (21 × 3� ) has been used. 
There are 18 experiments and 4 factors in this 
research. The factors or input parameters of this 
experiment include the current, voltage, pulse-ON-
duration and pulse-OFF-duration. In this research, the 
voltage factor has two levels and the other factors 
have three levels. The lowest and highest values of 
discharge current were considered as 10A and 20A, 
respectively; because at discharge currents less than 
10A, material removal rate is low, and at currents 
higher than 20A, surfaces with acceptable qualities 
are not obtained. With regards to equipment capacity, 
the voltages used in this research were 80V and 250V. 
Pulse-ON-durations of 35, 50 and 100 μs were 
chosen. At durations longer than 100 μs, flushing 
intensity diminishes and adversely affects the quality 
and rate of material removal. Pulse-OFF-durations of 
30, 70 and 200 μs have been chosen. The design 
factors and selected levels for each one of the test 
parameters have been listed in Table 2. The Minitab® 
16.1.1 software program has been used for process 
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analysis. The machining operation has been carried 
out at constant times, and the material removal rate 
has been determined by measuring the difference 
between workpiece weights before and after the 
machining process. Material removal rate (mm3/min) 
is determined from Eq. 1.  

 

MRR =
(�����)

��× �
× 10�   (1) 

 
In this relation, MRR is the volumetric 

material removal rate (mm3/min), w1 and w2 are the 
workpiece weights before and after machining, ρ� is 
the density of NiTi60 shape memory alloy, and t is 
the machining time (min). The tool wear rate 
(mm3/min) is obtained from Eq. 2:  

 

TWR =
(�����)

��× �
× 10�    (2) 

 
In this relation, TWR is the tool wear rate 

(mm3/min), T1 and T2 are the tool weights before and 
after machining, ρ

�
 is the density of graphite tools, 

and t is the machining time (min).The electrode wear 
rate (EWR) is obtained from Eq. 3. 

 

EWR= 
���

���
 ×100    (3) 

 
TWR: volume of material removed from the tool 
(mm3/min)  

MRR: volume of material removal from the 
workpiece (mm3/min) 

EWR: electrode wear rate (%) 

 
Table 1. Input parameters and selection levels 

Levels Factors 
- 250 30 Gap voltage (V) 

20 15 10 Discharge current (A) 
100 50 35 Pulse duration (µs) 
200 70 30 Pause duration (µs) 

Tool (+) Work 
piece (-) 

Electrode 

De-ionized water Dielectric 
 
4. Output Parameters of the EDM Process 
4.1 Analysis of Material Removal Rate 

Material removal rate is proportionate to the 
amount of consumed power. Research has shown that 
in iso-frequency circuits, power is obtained from Eq. 
4 [14]. 
 

P =
������ (�����)

�����
   (4) 

The performed tests have indicated that with 
regards to Eq. 4, for most alloys, the material 
removal rate increases with the increase of discharge 
current (Isp), reduction of pulse-OFF-duration (T0), 
reduction of discharge delay (Td) and the increase of 
pulse-ON-duration. The effects of discharge current, 
voltage, pulse-ON-duration and pulse-OFF-duration 
on material removal rate have been illustrated in Fig. 
5 for the NiTi SMA.  

 

 
Figure 5. Impact of input parameters of the EDM 
process on the MRR of NiTi SMA 
 

As is shown in Fig. 5, discharge current has 
the largest effect on material removal rate in NiTi 
SMAs. With the increase of discharge current, the 
amount of energy discharged with each pulse 
increases and a larger amount of workpiece material 
melts and evaporates. With the increase of discharge 
current up to 15 A, the rate of material removal for 
NiTi SMA using graphite tools has an ascending 
trend, and beyond 15A, it declines a little. The effect 
of voltage on MRR indicates that with the increase of 
voltage, material removal rate diminishes. With the 
increase of pulse-ON-duration from 35 to 50μs, MRR 
is reduced; and a further increase of pulse-ON-
duration from 50 to 100μs, leaves little effect on the 
rate of material removal. In principle, with the 
increase of pulse-ON-duration, the amount of pulse 
energy (obtained from Eq. 5) increases, and 
consequently, the material removal rate should 
increase; but this didn’t happen for NiTi SMA using 
graphite tools.  

 
W = V��. I��. (T� − T�)   (5) 
 

The increase of pulse-OFF-duration to 70μs 
leads to the increase of MRR; however, the material 
removal rate diminishes beyond the 70μs point. Fig. 5 
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shows that the minimum and maximum rates of 
material removal are obtained at pulse-OFF-durations 
of 30 and 70μs, respectively, which could be 
attributed to the eradication or the preservation of the 
plasma channel.  

 

4-2-Analysis of Tool Wear Rate 
According to Fig. 6, the most influential 

parameter on graphite tool wear in the machining of 
NiTi alloys is the discharge current. The increase of 
discharge current leads to the increase of spark 
energy and causes the tool to melt more. There is a 
linear relationship between discharge current and tool 
wear. With the increase of pulse-ON-duration up to 
50μs, graphite tool wear diminishes, and after 50μs, it 
increases with a mild slope.  
 

 
Figure 6. Impact of input parameters of the EDM 
process on graphite tool wear 
 

With the workpiece and tool attached to the 
negative (cathode) and positive (anode) poles of the 
apparatus, respectively, when the pulse is initially 
turned on, the plasma channel diameter is small, and 
the flow of electrons from the negative to positive 
pole results in the tool wear. With the increase of 
pulse-ON-duration, the plasma channel diameter 
gradually increases, and the positive ions (with sizes 
1847 times larger than electrons) become more active. 
This gradually reduces the movement of electrons 
towards the tool; and as a result of less energy and 
heat reaching the tool, the amount of tool wear 
diminishes. Therefore, with the increase of pulse-ON-
duration in the machining of SMAs using graphite 
tools, tool wear rate diminishes. Another parameter 
that affects tool wear is voltage. The increase of 
voltage from 80 to 250V results in the reduction of 
tool wear rate. With the increase of pulse-OFF-
duration from 30 to 70μs, the tool wear rate exhibits 
an ascending trend and increases, and as the pulse-

OFF-duration increases further from 70 to 200μs, the 
tool wear rate declines after reaching a maximum 
value. With the increase of pulse-OFF-duration, 
flushing improves and a new plasma channel forms, 
which at the onset of spark, has a strong material 
removal power on the tool. 
 
5. Analysis of Electrode Wear Rate 

Fig. 7 demonstrates the effect of discharge 
current, voltage, pulse-ON-duration and pulse-OFF-
duration on the electrode wear rate in the machining 
of NiTi SMA using graphite tools and de-ionized 
water as the dielectric. With the increase of pulse-
ON-duration, tool wear rate decreases and the 
volume of material removed from the workpiece 
increases. In the EDM process with positive polarity, 
when the pulse-ON-duration is short, the material 
removal mechanism is the flow of electrons from 
cathode (workpiece) to anode (tool), which causes 
more wear on the positive end (the tool). But with the 
increase of pulse-ON-duration, as a result of plasma 
channel expansion, the flow of positive ions from 
tool (positive pole) to workpiece (negative pole) 
becomes easier and tool wear diminishes. The 
increase of discharge current up to 15A causes a 
reduction in the electrode wear rate, and then with the 
further increase of discharge current to 20A, the 
electrode wear rate increases as well. The increase of 
voltage also causes the electrode wear rate to increase. 
Pulse-OFF-duration is another parameter that affects 
the electrode wear rate. With the increase of pulse-
OFF-duration, electrode wear rate decreases, which is 
due to the lack of electrical discharge.  

 

 
Figure 7. Impact of input parameters of the EDM 
process on electrode wear rate 
 
6. Analysis of Surface Roughness 

Fig. 8 shows the effects of input parameters 
of the EDM process on the surface roughness of NiTi 
shape memory alloy. Discharge current, pulse-ON-
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duration and pulse-OFF-duration greatly affect the 
surface roughness; while the impact of voltage 
changes on surface roughness is negligible. The 
increase of discharge current leads to the increase of 
spark energy and consequently, the reduction of 
surface roughness. In the iso-pulse circuit, the 
amount of spark energy is obtained from Eq. 5. 
 

 
Figure 8. Impact of input parameters of the EDM 
process on surface roughness of NiTi SMA 
 

In the machining of NiTi SMA using 
graphite tools and de-ionized water, the increase of 
voltage has little effect on surface roughness. The 
increase of pulse-ON-duration up to 50μs doesn’t 
have much of an impact on the surface roughness of 
the workpiece; however, with further increase of 
pulse-ON-duration to 100μs, because the diameter of 
plasma channel increases and the protons, which are 
larger than electrons by 1837 times, hit the 
workpiece, the surface roughness of the workpiece 
diminishes. The increase of pulse-OFF-duration leads 
to the increase of surface roughness.  

 

 
Figure 9. Surfaces of machined workpieces 

 
Conclusion 

In this research, the effects of input 
parameters of electrical discharge machining 
including the discharge current, pulse-ON-duration, 
voltage, pulse-OFF-duration, de-ionized water and 
graphite tools on the output parameters of the process 
such as tool wear rate, material removal rate, surface 
roughness and electrode wear rate were analyzed and 
evaluated for NiTi shape memory alloy. The 
Taguchi’s method and LI8 orthogonal array were 
employed for the design of experiment. The obtained 

results indicate that the most influential parameter on 
the increase of material removal rate is the discharge 
current. With the increase of discharge current, due to 
the increase of spark energy, both the MRR and 
TWR increase. Another effective factor is the pulse-
OFF-duration, whose increase up to an optimal value, 
results in the increase of material removal rate and 
tool wear, and whose further increase past the 
optimal value leads to the reduction of the latter 
parameters. The maximum rate of material removal 
for NiTi SMA is achieved with a discharge current of 
15A, voltage of 80V, pulse-ON-duration of 35μs and 
pulse-OFF-duration of 70μs. With the increase of 
pulse-ON-duration up to 50μs, the MRR and TWR 
both decrease, and as the pulse-ON-duration in 
increased from 50 to 100μs, the MRR and TWR also 
increase as a result of the expansion of plasma 
channel diameter. The minimum rate of graphite tool 
wear is achieved with a discharge current of 10A, 
voltage of 250V, pulse-ON-duration of 50μs and 
pulse-OFF-duration of 30μs. The increase of voltage 
results in the reduction of material removal rate and 
tool wear rate. The increase of voltage and discharge 
current up to 15 A leads to the reduction of electrode 
wear rate and consequently, the increase of material 
removal rate. The maximum value of electrode wear 
rate in the machining of NiTi SMA is achieved with a 
discharge current of 20A, voltage of 250V, pulse-
ON-duration of 35μs and pulse-OFF-duration of 
30μs. Surface roughness diminishes with the increase 
of discharge current and pulse-ON-duration, due to 
the intensification of spark energy. The maximum 
degree of surface roughness in the machining of NiTi 
SMA is achieved with a discharge current of 10A, 
voltage of 80V, pulse-ON-duration of 35μs and 
pulse-OFF-duration of 70μs.  
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Abstract: Although environmental costs are only one of the many costs incurred by businesses, they deserve 
management’s attention. For companies in the service sector with office environments, better insight into 
environmental costs can lead to them being reduced while environmental performance is improved with costs being 
offset through the recycling or sale of waste and improved costing of services It will also help with the justification 
of environmental improvement initiatives, and support of a company’s environmental policy, management system or 
data collection for public reporting. Environmental management accounting can be used as a tool to reap these 
benefits, and refers to “the process of identifying, collecting and analyzing information about the environmental 
costs and performance to help an organization’s decision making.”  
[Issa Heidari. Environmental management accounting with an emphasis on it cost. Life Sci J 2012;9(4):511-517] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 77 
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1. INTRODUCTION 

Environmental issues along with the related 
costs, revenues and benefits are of increasing concern 
to many countries around the world. But there is a 
growing consensus that conventional accounting 
practices simply do not provide adequate information 
for environmental management purposes. To fill in 
the gap, the emerging field of Environmental 
Management Accounting (EMA) has been receiving 
increasing attention. In recent years, environmental 
management accounting has been attracting 
increasing attention throughout the world 
.Environmental accounting is an inclusive field of 
accounting. It provides reports for both internal use, 
generating environmental information to help make 
management decisions on pricing, controlling 
overhead and capital budgeting, and external use, 
disclosing environmental information of interest to 
the public and to the financial community. Internal 
use is better termed environmental management 
accounting [1].For the purpose of this research, both 
internal and external uses are considered. The 
contribution of multiple disciplines provides a base 
for determination of environmental impacts and 
related costs. Specific details of that determination 
serve one or both of the uses. Impact of business 
activity on the environment is found in several forms. 
2. ENVIRONMENTAL MANAGEMENT 
ACCOUNTING  

Environmental management accounting is 
viewed as an extension of conventional management 
accounting. Management accounting is defined as 
measuring and reporting ‘financial and non-financial 
information that helps managers make decisions to 
fulfil the goals of an organization’ [16]. Birkin 
indicates that ‘EMA is a straightforward development 

of management accountancy’ [6]. Bennett and James 
(1997) explain that EMA can be seen as 
‘environment-related management accounting’, but 
does not have a bias towards financial information 
[4]. According to the United Nations Division for 
Sustainable Development EMA is ‘simply a better 
and more comprehensive approach to management 
accounting’ [23]. The UNDSD states:  

 The general use of environmental management 
accounting information is for internal organizational 
calculations and decision making. EMA 
(environmental management accounting) procedures 
for internal decision making include both physical 
procedures for material and energy consumption, 
flows and final disposal, and monetarized procedures 
for costs, savings and revenues related to activities 
with potential environmental impact .The 
International Federation of Accountants (IFAC) 
defines EMA as[17]. The management of 
environmental and economic performance through 
the development and implementation of appropriate 
environment-related accounting systems and 
practices. While this may include reporting and 
auditing in some companies, environmental 
management accounting typically involves life-cycle 
costing, full-cost accounting, benefits assessment, 
and strategic planning for environmental 
management  

The two definitions reveal that the 
development of EMA is set within an environmental 
management context. Management accounting has an 
important role to play in managing environment 
related issues. For example, management accountants 
have the expertise and skills to improve the quality of 
environment-related information, which can be 
applied to assist in decision-making in relation to 
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investment appraisal, capital budgeting and strategic 
management [11][18]. As EMA is a flexible tool, 
there are many other definitions existing in the 
literature differing in the scope or boundary of 
application. An important feature of EMA as 
reflected in some definitions is the focus of EMA on 
both monetary and physical aspects of organizational 
environmental impacts [8][13]. Being the focus of 
this study, EMA will be revisited and discussed in 

greater detail in this paper. However, some frequently 
used EMA definitions are summarized in Table 1 For 
the purpose of this study, EMA is defined as the 
generation, analysis and use of monetary and 
physical (or financial and non-financial) environment 
related information in order to improve 
organizational financial and environmental 
performance. 

 
Table 1 A summary of definitions of environmental management accounting  

Source Definition 
Birkin EMA provides a service to management that is rooted in the internal functions of the firm but is outward-

looking where appropriate…. EMA is a straightforward development of management accountancy. 
Bennett and 

James 
[EMA is] the generation, analysis and use of financial and non-financial information in order to improve 
corporate environmental and economic performance. 

Graff et al. In terms of management (or internal) accounting, EA (environmental accounting) is the way that business can 
account for the material use and environmental costs of their operations. Material accounting is a means of 
tracking material flows through a facility in order to characterize inputs and outputs for purposes of evaluating 
both resource efficiency and environmental improvement opportunities. Environmental cost accounting is how 
environmental costs – including those that are often hidden in general overhead accounts – are identified and 
allocated to the material flows or other physical aspects of a firm’s operations (as might be identified via 
material accounting). 

Bartolomeo 
et al. 

EMA is the generation, analysis and use of financial and related non-financial  
information in order to integrate corporate environmental and economic policies,  
and build sustainable business. 

UNDSD EMA thus represents a combined approach which provides for the transition of data from financial accounting 
and cost accounting to increase material efficiency, reduce environmental impact and risk and reduce costs of 
environmental protection. 

 
Burritt, Hahn and 

Schaltegger  
It is proposed that EMA be defined as a generic term that includes both Monetary Environmental 
Management Accounting (MEMA) and Physical Environmental Management Accounting (PEMA). 

UNDSD EMA is simply a better and more comprehensive approach to management  
accounting, with a particular focus on costs related to wasted raw materials and  
other environmental issues. Key points are:  
 y EMA focuses on costs internal to the company; EMA does not include costs to society or the 
environment for which a company is not held accountable.  
  EMA places particular emphasis on accounting for environment-related costs such as waste 
management costs and the lost value of wasted raw materials.  
  EMA encompasses not only cost information, but also information on quantities, flows and 
disposal of materials and energy.  
  EMA information is valuable for many types of management activities or decisions, but is 
particularly useful for environmental management.  
 EMA’s main use is typically for internal management and decision-making, but EMA information 
is increasingly being used for external reporting purposes in financial reports or annual environmental 
reports. 

Bouma and 
Correlje 

EMA can be regarded as a subset of environmental accounting which refers to accounting systems and 
techniques that provide decision-makers and management with financial and non-financial information 
about the firm or organisation and its environment. 

Bennett, 
Rikhardsson and 

Schaltegger  

EMA is understood here as environmental accounting which is specifically addressed to supporting the 
information needs of the organisation’s own management. 

Rikhardsson et al.  EMA is a form of technology. Not in the sense that a car or a computer is a technology, but in the sense of a 
managerial technology, which combines knowledge, methodology and practice and applies these to linking 
environmental management and economic results. Technology is often defined as putting knowledge to 
practical use, and EMA covers various tools and techniques of targeted information collection, analysis and 
communication and is thus a type of information management technology or managerial technology… it is 
important to emphasize that EMA covers a large set of different tools ranging from environmental cost 
accounting, to investment appraisal, budgeting, performance measurement and material flow accounting. 
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3. Environmental management accounting and the 
role of accountants 

Most business activities have environmental 
impacts. Almost all environmental impacts also have 
business costs, such as consuming raw materials, 
using utilities such as water and energy, and 
generating waste[20]. Environmental management 
accounting uses standard accountancy methods to 
identify, analyze, manage and reduce these costs in a 
way that can benefit both the business and the 
environment. In addition to financial costs, you can 
use environmental management accounting to 
identify other issues such as non-compliance, 
negative public relations and health and safety 
problems. The process also enables you to identify 
which activities have the biggest environmental 
impacts and costs. This enables managers to set goals 
and priorities for managing these activities and 
reducing their impact. 

 
4. The role of environmental management 
accounting in the development of management 
accounting for the environmental  

In response to criticisms of management 
accounting in general, a number of innovative 
management accounting techniques have been 
developed. These techniques have shifted the focus 
and impacted on the whole process of management 
accounting, including planning, controlling, decision 
making and communication [19][21]. EMA is also 
subject to the same influence. In 1998, the 
International Federation of Accountants (IFAC) 
issued a statement on management accounting 
concepts outlining the development of management 
accounting through four distinguishable stages with a 
different focus in each stage. The four stages are:  

 
  Stage 1 (pre 1950) – a focus on cost 

determination and financial control;  
  Stage 2 (by 1965) – a focus on the provision 

of information for management planning 
and control;  

  Stage 3 (by 1985) – a focus on the reduction 
of waste in resources used in business 
processes; and  

  Stage 4 (by 1995) – a focus on generation 
or creation of value through the effective use 
of resources (IFAC 1998b).  

 
The focus of management accounting has been 

extended from information provision   
Stage 2) to the reduction of resource loss (Stage 

3) and to the effective use of resources (Stage 4) [18]. 
The shift in focus has made management accounting 
an integral part of the environmental management 
process in contemporary organizations. In particular, 

the focus in Stage 3 is central to physical EMA in 
terms of accounting for the flows of natural resources 
(i.e. energy, water and other materials), whereas the 
focus in Stage 4 is parallel to that of EMA that 
considers benefits and costs with regard to eco-
efficiency.For most organizations having applied or 
implemented EMA, their main focus is on meeting 
the goals of Stages 1 and/or 2 with implemented 
practices ranging from simply adjusting existing 
accounting systems to adopting an integrated EMA 
system that links monetary and physical information. 
The International Federation of Accountants (2005) 
comments that the current EMA applications are 
continuing to move in the same direction as 
suggested in the development of management 
accounting. When inattention to environmental costs 
is justified to be ineffective, and the efficient use of 
resources proves to create value over the long run, 
EMA is part of the solution to problems with 
conventional management accounting, and fits in 
well with the trend of management accounting for the 
environment. 

 
5. Types of information included under 
environmental management accounting 

In practice, EMA adoption ranges from simple 
adjustments to existing accounting systems to 
implementation of a comprehensive EMA system 
that links conventional monetary and physical 
information systems. To implement EMA practices, 
both monetary and physical data on material uses, 
labor hours and other cost drivers are relevant and 
required. The two types of information monetary and 
physical – included under EMA are discussed below . 

 
5.1 Physical environmental information  

According to the International Federation of 
Accountants (IFAC) (2005), EMA places particular 
emphasis on the physical information related to the 
flow of energy, water, materials and wastes. It is 
because material purchase costs can be a significant 
cost driver, and many of the organizational 
environmental impacts are directly associated with 
the use of these resources and the generation of 
wastes. The physical information collected under 
EMA is therefore essential to the identification of 
many environmental costs, and allows an 
organization to assess and report the physical aspects 
of its environmental performance. This is true not 
only for manufacturing industries but also for service 
organizations. Resources such as energy, water and 
other materials are essential to support organizational 
activities and operations. To set measurable 
environmental targets and effectively manage 
environmental impacts, tracking and reducing the 
amounts of resources used and wastes generated is 
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necessary. Physical EMA requires an organization to 
trace resources/materials inputs and outputs and to 
ensure that the resources/materials are not left 
unaccounted for. The physical information collected 
can then be used to create environmental 
performance indicators (EPIs), which in turn help an 
organization set environmental targets and report its 
environmental performance. The IFAC (2005) states 
that physical information does not provide all the 
required data to effectively manage organizational 
environmental impacts, but it is the information that 
management accounting can provide for the purpose 
of environmental management.  

 
5.2. Monetary environmental information  

How monetary environmental costs (or simply 
environmental costs) are measured mainly depends 
on the intended use of the information. 
Environmental costs typically refer to the types of 
costs that are clearly driven by efforts to control or 
prevent environmental damages (e.g. the costs 
associated with cleaning up sites after production or 
wastewater treatment costs). According to the IFAC 
(2005), environmental costs under EMA comprise 
other monetary information needed to cost-
effectively manage organizational environmental 
performance. Examples include the purchase costs of 
natural resources (e.g. energy and water) and 
materials that are used or eventually become wasted. 
The IFAC (2005) explains that resource/material 
purchase costs are certainly considered in internal 
management decision-making, but they do not 
necessarily be considered as environmental costs. 
However, the costs are environment-related and this 
information is required to evaluate the financial 
aspects of organizational environmental management 
related to the use of the resources and materials. In 
this regard, physical EMA can be linked to monetary 
EMA by supplying the required information on the 
amounts of resources/materials used and wastes 
generated to assess the purchase costs. As mentioned, 
the intended use of information helps determine the 
environmental costs an organization would choose to 
trace. For organizations to determine relevant 
environmental costs that suit their operations and 
strategic planning, an introduction to environmental 
cost categorization is required. 

 
6. Research objectives  

The below diagram illustrates that the 
environmental cost is being hidden under direct 
labor, direct material and overheads. 
 
 
 
 

 

 
 
To accrue greater benefits from the 

environmental management accounting system the 
company should also identify opportunities that may 
generate revenue by selling waste by-products and 
integrating the environment with various other 
aspects of business management that support and 
implement the system. The firm should also 
determine the costs and savings that the system might 
generate, and identify the precise method for pricing 
products as per industry standards. Last but not the 
least; companies should also focus on designing more 
environmental friendly products and attuning the 
processes that might provide a competitive edge to 
the company over its nearest rivals [15].  

Most businesses have therefore become aware of 
the implication of environmental issues on its 
operations, services and products. The firms are 
aware that risks associated to environment cannot be 
ignored and form an integral part of running a 
business successfully by implementing innovative 
product designs, marketing concepts and managing 
the finances. On the other hand, ignoring 
environmental issues may result into adverse impact 
on the businesses. Oftentimes, government and other 
regulatory authorities impose fines and 
environmental taxes on companies that do not abide 
by the rules and damage the environment. Other 
punishments or losses include decrease of land value, 
devaluation of brands, loss of sales, boycotts by 
consumers, loss of insurance, legal notices and law 
suits, and damage of the company’s image in the 
market. Most of the businesses are affected by 
pressures due to environmental issues, and therefore, 
from the accounting viewpoint, the pressure is felt on 
external reporting, which includes disclosing 
environmental issues in financial or annual reports 
under separate accounts. Although, experts have 
differing views about the quality and nature of such 
accounts, most environmental issues cannot just be 
dealt through external reporting. However, it is 
important to mange environmental issues even before 
reporting them for which a sound environmental 
management accounting system is required.  
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7. Environmental management accounting and 
cost factor 

Some of the cost information that managers 
need to identify and project are environmental 
performance and the associated economic 
performance. EMA practitioners and researchers 
have developed various EMA methodologies and 
approaches that can be followed by various 
organizations. It has been seen and dealt with that not 
all emissions and waste can be reduced. Some of 
them are inevitable but it is financial best interest of 
the organizations to use the materials, water and 
energy in as much less quantity for achieving their 
goals. Proactive and preventive environmental 
management that can help reduce the amount of the 
waste generation, also treating the waste material for 
reuse can reduce purchase costs of the material not 
used or lost as wastes. Therefore, assessment of these 
costs allows the managers to better understand the 
potential monetary value of the environmental 
management for preventive measures. In operations 
related to manufacturing includes, the processing cost 
of raw material and other materials. This has been 
adjudged till the point that till the point it is 
converted into waste and emissions. The processing 
costs can also include the proportion of equipment 
depreciation also the labor costs that can be aided to 
generate the emission and waste rather than 
producing the final product.Waste and emission 
control cost covers the costs of handling, treating and 
disposing emissions and waste. It may also include 
compensation costs and remediation related to 
environmental damage. Also, any regulatory 
compliance costs related to waste and emission 
control. Environmental accounting system is often 
influenced by the end treatment of the data analysed, 
which might be used for reporting financial figures, 
evaluating the overall performance of the company or 
to analyze the role of the management in general. For 
instance, while using environmental accounting in 
terms of monetary analysis, it is important to take 
into account the environmental performance results. 
Thus, in the absence of an environmental accounting 
system, it would become difficult to collect the facts 
and information for making a corporate 
environmental report card. Such a reporting system 
would also rely heavily on the financial units of 
measurement. Additionally; the social costs are also 
taken into account. These costs are incurred by a 
company are those that represent the organization’s 
expenditure towards environment and society. For 
these costs, the businesses can not be held legally 
accountable. These costs are met by public funding 
and are mostly labeled as externalities. Although, 
calculating social costs can be difficult and often 
controversial, it is nonetheless, important for an 

organization to incur these costs, as these costs 
provide the precision to publish claims about 
environmental costs. 

 
8. Identify opportunities to cut environmental 
costs 

Once you have identified environmental costs, 
you should analyze them to see where they can be 
reduced or eliminated. The largest environmental 
costs are likely to include: 
 waste and effluent disposal  
 water consumption  
 energy  
 transport  
 consumables and raw materials  
 
Waste 

Waste production offers significant 
opportunities for savings because of its effect on: 
 costs of unused raw materials and disposal  
 costs of transport, storage and handling  
 possible penalties for compliance failures such 

as pollution  
 taxes for landfill  
 
9. The challenge for accounting – accounting for 
the environment 

Accounting is now facing the challenge to 
account for the environment through its traditional 
role of recording and reporting financial information 
and through its potential role to manage 
environmental performance. Long ago, Tinker and 
Niemark (1987) argued that society expects that 
organizations repair or prevent damage to the 
environment (i.e. manage and minimize their 
environmental impacts). Much of the challenge for 
accounting has now been reinforced further by the 
changing societal expectations and ever-growing 
pressure on improving organizational environmental 
performance. Due to the increasing community 
concerns over the environment, organizations have to 
face the fact that they do not have an inherent right to 
the environment (in particular the use of natural 
resources) and they have to fulfill a new ‘social 
contract’ that is emerging. Gray, Owen and Adams 
describe a society as essentially ‘a series of 
individual “social contracts” between members of 
society and society itself’. These contracts define the 
rights and responsibilities of the parties in that 
relationship and change the challenge facing the 
business organizations. Donaldson and Dunfee 
indicate that the business game is now ‘played by 
different rules and harbours different penalties and 
benefits than it did decades ago’ [10]. Organizations 
today are held responsible and accountable for a 
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variety of issues, including environmental issues. 
Failure to meet the expectations will result in the 
revocation of an organization’s ‘license to operate’ 
and affect its long-term survival [9][10]. The 
changing society expectations have brought about 
more and tighter environmental regulations. Gray and 
Bebbington argue that ‘without a “greener 
accounting” many environmental initiatives will 
simply not get off the ground’ [14].To manage the 
environmental issues, pressures, associated costs and 
potential cost savings, various types of expertise from 
the accounting discipline are required. Research and 
studies regarding how accounting can contribute to 
the environment are well documented [3][5]. They 
also indicate problems with conventional accounting 
in addressing these issues. Conventional accounting, 
in an economic/business context, involves 
identifying, measuring, and communicating 
economic information to facilitate informed 
judgments and decisions by users of information 
[12]. It seems that annual reports prepared by 
companies that adopt this objective should be 
primarily economic in focus. A review of the 
International Accounting Standards Board 
Conceptual Framework (or IASB Framework) 
reveals that conventional accounting does not usually 
give explicit, separate recognition to organization-
related environmental impacts and fails to provide a 
full account of the use of many resources, such as 
land, air and water. To manage the environmental 
issues, pressures, associated costs and potential cost 
savings, various types of expertise from the 
accounting discipline are required. Research and 
studies regarding how accounting can contribute to 
the environment are well documented. They also 
indicate problems with conventional accounting in 
addressing these issues. Conventional accounting, in 
an economic/business context, involves identifying, 
measuring, and communicating economic 
information to facilitate informed judgments and 
decisions by users of information  

 
10. CONCLUTION  

Accounting is now facing the challenge to 
account for the environment through its traditional 
role of recording and reporting financial information 
and through its potential role to manage 
environmental performance.The central theme of this 
paper is to illustrate the benefits of environmental 
management accounting system and find out how 
businesses can implement this system to garner better 
market value and position. Some of the major 
benefits of the environmental management 
accounting include aiding companies to take 
responsible decisions relating to issues such as 
allocating costs, capital budgeting or designing 

processes. Experts believe that companies can use the 
following steps to implement the accounting system 
in an effective manner. The first and the foremost 
step are to identify the opportunities so that 
unnecessary costs are eliminated that does not give 
any value to a product or process.  

Furthermore, companies need to find out the 
environmental costs from the account sheets which 
are often hidden under the overhead accounts, direct 
labor accounts or direct material accounts. It has been 
found that in most cases, environmental costs are 
hidden in different parts of the management 
accounting system. . The largest environmental costs 
are likely to include: 
• Waste and effluent disposal  
• Water consumption  
• Energy  
• Transport  
• Consumables and raw materials 
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Abstract: A group of bacilli phenotypically screened for synthesis and intracellular accumulation of PHAs granules 

by the use of Sudan Black B stain, eight strains were detected. Pair of specific PCR primers was designed and 

applied for genotypic detection of phaC synthase gene. Approximately, 760 bp DNA fragment was successfully 

amplified in the eight strains. Among the positive strains, Bacillus sp SW1-2, produced 36 g/L of the biopolymer 

during growth on modified E2 medium supplemented with glucose. Spectroscopic analysis by C
13

NMR and H
1
NMR 

revealed four narrow peaks (lines) (CH3; 21.2 ppm, CH2; 42.7, CH; 68.5 and C=O; 169.7 ppm) and 3 groups of 

signals (2.45, 2.58 and 5.2 ppm) identical and characteristic to polyhydroxybutyrate (PHB); respectively. 

Furthermore, the amplied PCR fragment, from genomic DNA of Bacillus sp SW1-2, was cloned in pGEM-T-Easy 

vector and sequenced with universal T7 and SP6 primers. The sequence showed 99% identity to phaC gene for 

polyhydroxyalkanoate synthase of many B. megaterium strains deposited in Genbank. While, showed 73% and 72% 

identity to synthases of Bacillus mycoides and Bacillus sp. INT005, respectively.  

[Mahmoud M. Berekaa. Genotyic Detection of Polyhydroxyalkanoate-producing Bacilli and Characterization 

of phaC Synthase of Bacillus sp. SW1-2. Life Sci J 2012;9(4):518-529] (ISSN:1097-8135). 
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Keywords: Polyhydroxybutyrate, genotypic, Bacillus megaterium, phaC synthase, NMR 

 

1. Introduction 

Polyhydroxyalkanoates (PHAs) are group of 

polyesters synthesized and intracellular accumulated 

by several microorganisms, especially when the 

carbon substrate is in excess to other nutrients 

(Sanger et la., 1977; Madison and Huisman, 1999; 

Kimm and Lenz, 2001; Steinbuchel, 2001; Shamala 

et al., 2003; Reddy et al., 2003). PHAs can be 

classified into different types according to the 

number of repeating units in the polymers. These 

polyesters are biodegradable and biocompatible 

thermoplastics (Madison and Huisman, 1999; Ojumu 

et al., 2004). Among PHAs, polyhydroxybutyrate 

(PHB) is the best known polyester due to its 

similarity to synthetic petroleum–based plastics 

(Mokhtari-Hosseini et al., 2009). PHB has many 

applications in medicine, veterinary practice, tissue 

engineering materials, food packaging and 

agriculture (van der Walle et al., 2001; Zinn et al., 

2001; Borah et al., 2002; Luengo et al., 2003; Chen 

and Wu, 2005).  

Currently, there are variety of methods for 

selecting polyhydroxyalkanoate (PHA)-accumulating 

bacteria. These include both phenotypic and 

genotypic detection methods. The first apply stains; 

Sudan Black staining (Schlegel et al., 1970), Nile 

blue A staining and direct staining of bacterial 

colonies by fluorescence (Spiekermann et al., 1999). 

While, genotypic detection methods based on the use 

of various polymerase chain reaction (PCR) protocols 

(Sheu et al., 2000; Solaiman et al., 2000; Shamala et 

al., 2003; Solaiman and Ashby, 2005). Indeed, 

genotypic methods have become a highly sensitive 

and precise tool for detecting and amplifying the 

gene encoding PHA synthase. 

Among PHB producer, members belong to genus 

Bacillus have been reported and extensively studied 

(Chen et al., 1991; Caballero et al., 1995; Labuzek 

and Radecka, 2001; Wu et al., 2001; Belam et al., 

2002; Borah et al., 2002; Satoh et al., 2002; Tajima et 

al., 2003; Valappil et al., 2007b; Valappil et al., 2008; 

Adwitiya et al., 2009; Reddy and mahmood, 2009; 

Gurunathan et al., 2010). Recently, molecular 

investigation on polymer production revealed that 

poly (3-hydroxybutyrate) biosynthesis genes are 

phbA, phbB, and phbC (PHB synthase); these genes 

have been cloned and expressed in E. coli and their 

genetic organization has been extensively reported 

(Madison and Huisman, 1999; Zhang et al., 2001; 

Enan and Bashandy, 2004). PHA synthases (phaC) 

are key enzymes in PHA producing polymer 

granules. These enzymes are classified into four 

classes according to genetic sequence- deduced 

primary structure, substrate specificity and subunit 

composition (Steinbuchel, 2001). Novel PHA 

synthase from Bacillus megaterium required PhaC 

and PhaR for activity in vivo and in vitro reported by 

(McCool and Cannon, 2001). PhaCBm showed 

greatest similarity to the PhaCs of class III in both 

size and sequence. Unlike those in class III, the 40-
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kDa PhaE was not required and the 22-kDa PhaRBm 

protein had no obvious homology to PhaE.  

The main objective of this study was the 

phenotypic as well as genotypic detection of PHAs 

production and intracellular accumulation by a group 

of bacilli isolated from soil and sewage samples. 

Production of PHB biopolymer from B. megaterium 

SW1-2 and chemical characterization of the produced 

polymer by C
13

NMR and H
1
NMR spectroscopy was 

closely investigated. Special emphasis was given to 

molecular characterization of phaC synthase of B. 

megaterium SW1-2 by use of specific primers. 

Degree of identity of the nucleotide sequence 

compared to corresponding sequences of phaC 

synthases of other bacilli was also reported.  

2. Materials and Methods 

Microorganism; enrichment and isolation 

Screening was carried out by enrichment 

and isolation of spore-forming bacilli from sewage 

and soil samples obtained from Dammam, Eastern 

province, Saudi Arabia. Samples were treated for 20 

min at 90 
o
C and subsequently cultivated on nutrient 

agar medium. Purified strains were cultived on 

modified E2 medium supplemented with glucose as 

carbon source. Screening for PHB accumulation was 

carried out by staining with Sudan Black (0.3% (w/v) 

in 70% ethanol). Bluish-black colonies indicating 

PHB production and thus used for further studies 

(Belma et al., 2002). Isolates were maintained on 

nutrient agar slant composed of (g/L): peptone; 5, 

beef extract; 3, NaCl; 2 and agar; 20. Stock cultures 

were subcultured at regular intervals of one month 

and stored under refrigeration. Potential PHB 

producing strain, Bacillus sp SW1-2, was 

molecularly identified by 16S rDNA analysis as 

previuosly described (Berekaa and Al Thawadi, 

2012). 

Growth and biopolymer production 

The bacterium was grown in 50ml aliquot of 

nutrient broth dispensed in 250ml Erlenmeyer flask 

and incubated at 37°C for 24h at 150 rpm. 1.5% 

inoculums of the overnight culture was used to 

inoculate modified E2 medium of the following 

composition (g/L): ammonium sulfate; 2.5, glucose; 

20, KH2PO4; 1.5, Na2HPO4; 3.5, MgSO4.7H2O; 0.2, 

beef extract; 0.5 and trace element solution composed 

of (g/L); H3BO3, 0.3; NaMoO4.2H2O, 0.03; 

CuSO4.5H2O; 0.01, CuSO4.5H2O; 0.01; NiCl2.6H2O, 

0.02; ZnSO4.7H2O, 0.1 and traces of ammonium 

ferric citrate. 50 ml of the medium placed in 250 ml 

Erlenmeyer flasks were inoculated with 750 µl of the 

pre-culture. At the end of incubation period, PHB 

was determined and the cell dry weight was 

estimated. 

Extraction of PHB from B. megaterium SW1-2 

PHB was extracted from the cell masses by 

using modified Hypochlorite method (Rawte and 

mavinkurve, 2002). For this purpose, B. megaterium 

cells were grown in 250 ml Erlenmeyer flasks 

containing 50 ml of the modified E2 medium. At the 

end of incubation period, one ml of cell suspension 

was centrifuged at 6,000 rpm for 15 min. Cell pellet 

was washed once with 1 ml saline and was re-

centrifuged. Subsequently suspended in equal volume 

of sodium hypochlorite (5.5% active chlorine) and 

incubated at 45
o
C for 60 min. This extract was 

centrifuged at 10,000 rpm for 20 min and the pellet of 

PHB was washed with water and twice with 

ethanol:acetone mixture (2:1). The pellet was again 

centrifuged at 10,000 rpm to get purified PHB. 

Determination of PHB yield was performed routinely 

by dry weight estimation. The ultraviolet (UV) 

absorption spectrum of the polymer was analyzed 

following its conversion to crotonic acid by treatment 

with concentrated H2SO4, and the absorbence was 

scanned between 200 and 350 nm with UV-1800 

spectrophotometer (Shimadzu Scientific, USA). For 

dry weight estimation, the pellet after extraction was 

dried to constant weight.  

Analysis of biopolymer 

Cell dry weight (CDW) 

After centrifugation of the culture medium, 

the supernatant was discarded and the cell pellet was 

washed with distilled water. The washed pellet was 

resuspended in 1 ml distilled water, transferred to pre 

weighed boats and dried to constant weight at 60
o
C.  

Characterization of extracted PHB by C
13

NMR 

and H
1
NMR analysis 

Extracted PHB biopolymer of B. 

megaterium SW1-2 was characterized by 

spectroscopy analysis. H
1
 NMR spectrum was 

recorded on a JEOL JNM-LA 500 MHz spectrometer 

30
o
C in CDCl3 as solvent. While, C

13
NMR spectral 

experiments were performed at 125.65 MHz with the 

following acquisition parameters: 32 k data point, 

0.967 s acquisition time, recycle delay 1 s and contact 

time 4.50 ms.  

Bacterial strains and plasmids 

Nucleic acid techniques 

Genomic DNA was isolated by the use of 

DNA isolation kit (QIAamp DNA Mini, QIAGEN) 

according to the manufacturer instructions, with some 

modification. Lysozyme (20mg/ml) in TE buffer was 

used for lysis of the cells by incubation at 37
o
C for 30 

min. Recombinant E. coli DH5a cells harboring 

recombinant plasmids were screened separately by 

blue-white selection utilizing LB-agar plates 

supplemented with ampicillin and IPTG. 

PCR Technique 

PCR reaction was carried out in a final 

volume of 50 ul using HotStar PCR Master Mix Kit, 
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according to the manufacturer instructions 

(QIAGEN). The PCR reaction contained 1 ul of each 

primer (10 pmol). The PCR condition was 1 cycle at 

95
o
C for 15 min followed by 35 cycles at 95

o
C for 55 

sec, 58 
o
C for 55 sec, and 70

o
C for 55 sec. The final 

extension step was carried out at 72
o
C for 10 min and 

PCR reaction was run in Eppendorf Mastercycler 

personal, Germany.  

Designing specific primers 

Pair of specific primer, corresponding to two 

conserved regions (Figure 1), was designed for 

amplifying Class IV phaC1 gene by aligning and 

analyzing Class IV PHA biosynthesis operon 

sequences belonging to the following Bacillus 

species: Bacillus megaterium1 AB525783, Bacillus 

sp. INT005 AB077026, Bacillus megaterium2 

AF109909, Bacillus sp. CFR13 HM370560, Bacillus 

megaterium3 strain BPK-3 GU190757, Bacillus 

cereus strain DC4 HM122247, Bacillus cereus strain 

DC3 HM122246, Bacillus cereus strain DC2 

HM122248. The primers designs were; forward 

primer P1:5'-GAT GTG TAT TTG CTT GAC TGG 

GG-3', reverse primer P2: 5'-AGC CAA TCG CCG 

ATT GAA GGA TA-3'). Primers were synthesized 

by metabion, Martinsried, Germany. 

Detecting PCR products 

Electrophoresis on 1% (w/v) agarose gels 

(1X TAE) was used for detecting PCR amplification 

products. Λ DNA/Hind III (0.2 μg/μl) was used as 

DNA size marker. Run conditions were 6.5 volts/cm 

for 2 and half hrs. The gel was stained with a 0.5 

μg/ml ethidium bromide solution and amplified DNA 

fragments were visualized under UV light and 

recorded with a GelDoc image digitalizer (Bio-Rad). 

DNA sequencing data analysis 

Analysis of nucleotide sequences was 

performed using BioEdit computer based program. 

Alignments and comparison of sequences were 

carried out using Blast program. The nucleotide 

sequencing data reported in this work submitted to 

the GenBank nucleotide sequence database and is 

listed under the accession number JQ755810. 

Cloning and Sequencing of the PCR Products 

To ligate the generated PCR products onto 

pGEM-T-Easy vector (Promega Co.), 2 ul was taken 

in a clean 0.5 ml tube to which 1 ul pGEM-T-Easy 

vector (50 ng) and 1 ul ligase buffer were added, 

followed by the addition of 2 U ligase enzyme. Final 

volume of the ligation reaction was adjusted to 10 ul 

by the addition of nuclease-free distilled water. The 

tube was incubated at 16
o
C for 16 h. Transformation 

of Escherichia coli DH5a competent cells was carried 

out according to Sambrook et al. (1989). 

Recombinant E. coli DH5a harboring the pGEM-T-

Easy vector was screened in selective LB/IPTG/X-

gal/Ampicillin/agar plates. Plasmids were prepared 

from some positive clones using the PureYield 

Plasmid Miniprep System (A1222, Promega, USA). 

Sequencing of the PCR products cloned onto pGEM-

T-Easy vector (four different clones) was carried out 

according to Sanger et al. (1977), using the 

MegaBACE 1000 DNA Sequencing System 

(Pharmacia/Amersham Co.). The chain termination 

sequencing reaction was conducted utilizing the 

DYEnamic ET terminator kit as an integral part of 

the MegaBACE 1000 DNA sequencing system. 

Sequencing reaction products were purified using 

DyeEx 2.0 Spin Kit (63206 QIAGen) and applied to 

MegaBace 1000 Sequencing machine. 

3. Results and Discussion 

Enrichment and isolation of PHAs accumulating 

bacilli 

A group of endospore-formers bacilli was 

subjected to phenotypic and genotypic detection of 

PHAs synthesis. Bacilli were selectively enriched and 

isolated from sewage and soil samples from 

Dammam, Saudi Arabia, by heat treatment and 

subculture on nutrient agar medium. Purified strains 

were phenotypically screened for PHAs synthesis and 

intracellular accumulation by cultivation on modified 

E2 medium supplemented with glucose as a sole 

carbon source. Eight strains revealed purple-blue 

colored colonies after stain with Sudan Black B. In 

accordance, Sudan Black staining (Schlegel et al., 

1970), Nile blue A staining and direct staining of 

bacterial colonies by fluorescence (Spiekermann et 

al., 1999) were used as phenotypic methods of 

detection. For genotypic detection of phaC synthase 

gene, pair of specific PCR primers was designed and 

applied. Approximately, 760 bp DNA fragment was 

amplified in the eight strains (Figure 2). Several 

genotypic methods applied various PCR protocols; 

using degenerate primers to detect and amplify the 

PHA synthase gene(s) have been reported (Solaiman 

et al., 2000; Sheu et al., 2001; Shamala et al., 2003; 

Solaiman and Ashby, 2005; Chien et al., 2007; 

Berekaa and Al Thawadi, 2012). Interestingly, 

successful application of polyphasic approach using 

combination of phenotypic and genotypic screening 

method was recorded by Chien et al. (2007). This 

polyphasic approach helps to overcome drawbacks of 

the individual detection method. 

PHB accumulation by Bacillus sp. SW1-2 

Among the positive strains a bacterium, 

previously isolated and identified as B. megaterium 

SW1-2 (Berekaa and Al Thawadi, 2012), was used 

for chemical and molecular analysis of PHB 

production. PHB was closely monitored during 

growth of Bacillus megaterium SW1-2 on modified 

E2 medium supplemented with glucose as a sole 

carbon source and in presence of beef extract. Results 

in figure 3 showed the growth and PHB accumulation 
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measured during a period of 96 hr. Obviously, 

maximum PHB production was attained (36% CDW) 

after 48 h. Amount of PHB was clearly decreased 

(15% CDW) at the end of incubation period. 

Similarly, B. megaterium OU303A, B. cereus SPV 

and other bacilli produces PHA co-polymer 

composed mainly of PHB during growth on modified 

E2 medium supplemented with glucose as a carbon 

source and in presence of traces of yeast extract 

instead of beef extract (Gouda et al., 2001; Law et al., 

2001; Valappil et al., 2007b; Adwitiya et al., 2009; 

Reddy and Mahmood, 2009; Berekaa and Al 

Thawadi, 2012), support the results presented in this 

work. Interestingly, monitoring of PHB production in 

B. megaterium cells indicated that it is produced 

during logarithmic phase and maximally accumulated 

just prior to the formation of spores and was 

degraded during the process of sporulation (data not 

shown).  

Chemical analysis of the polymer 

Preliminary analysis of polymeric material 

digested with concentrated H2SO4 and scanned with 

UV-Vis spectrophotometer revealed a sharp peak at 

235 nm characteristic of crotonic acid indicating the 

presence of PHB biopolymer (data not shown).  

Characterization of the extracted PHB 

C
13

 NMR analysis 

Furthermore, C
13

NMR analysis was used to 

determine the structure of the isolated polymer from 

B. megaterium SW1-2 grown on the modified E2 

medium (Figure 4a). Four narrow lines appeared 

which were identical to the C
13

NMR spectra of PHB, 

as reported previously (Doi and Abe, 1990). These 

four peaks were assignable to the methyl (CH3; 21.2 

ppm), methylene (CH2; 42.7 ppm), methine (CH; 

68.5 ppm) and carbonyl (C=O; 169.7 ppm) carbon 

resonance of PHB (Doi and Abe, 1990). This analysis 

thus confirmed the molecular composition of the 

polymer to be PHB. 

H
1
 NMR analysis 

The extracted polymer was dissolved in 1 ml 

CDCl3 followed by H
1
NMR analysis. Three groups 

of signals characteristic of polymer PHB were seen in 

the spectrum (Figure 4b). A doublet at 1.26 ppm 

represented the methyl group (CH3) coupled to one 

proton while a doublet of quadruplet at 2.45, 2.58 

ppm resulted from methylene group (CH2) adjacent 

to an asymmetric carbon atom bearing a single 

proton. The third signal was a multiplet at 5.2 ppm, 

which was attributed to a methyne group (CH). From 

the contribution of various groups to the NMR 

spectra, it was concluded that the biodegradable 

polymer accumulated in the bacterial biomass is in 

the form of PHB. 

 

 

 

Figure 1. Alignment of nucleotide sequence of polyhydroxyalkanoate phaC gene from B. megaterium SW1-2 as 

compaired to other sequences of phaC synthase gene from different bacilli. 

 
B. cereus DC4   CGTGGTTTTGATGTATATAT GCTTGATTGGGGCACATTTG GTTTAGAAGATAGTCATTTG 

B. cereus DC3   CGTGGTTTTGATGTATATAT GCTTGATTGGGGCACATTTG GTTTAGAAGATAGTCATTTG 

B. cereus DC2   CGTGGTTTTGATGTATATAT GCTTGATTGGGGCACATTTG GTTTAGAAGATAGTCATTTG 

B. sp INT005    CGTGGTTTTGATGTGTATAT GCTTGATTGGGGCACATTTG GTTTAGAAGATAGTCATTTG 

B. sp CFR13     CGTGGTTTTGATGTGTATAT GCTTGATTGGGGCACATTTG GTTTAGAAGATAGTCATTTG 

B. mega 1       CGTGGTTTTGACGTGTATTT GCTTGACTGGGGAACTCCAG GGCTTGAAGACAGCAATATG 

B. mega 2       CGCGGTTTTGACGTGTATTT GCTTGACTGGGGAACTCCTG GGCTTGAAGACAGCAATATG 

B. mega 3       CGCGGTTTTGACGTGTATTT GCTTGACTGGGGAACTCCTG GGCTTGAAGACAGCAATATG 

B. meg SW1-2             GATGTGTATTT GCTTGACTGGGGAACTCCAG GGCTTGAAGACAGCAATATG 

                ** ******** **.***:* ****** *****.**:  :* *  *:***** ** .**:** 

        Forward 

B. cereus DC4   AAATTTGATGATTTCGTGTT TGATTATATTGCAAAAGCAG TAAAAAAAGTAATGCGAACT 

B. cereus DC3   AAATTTGATGATTTCGTGTT TGATTATATTGCAAAAGCAG TAAAAAAAGTAATGCGAACT 

B. cereus DC2   AAATTTGATGATTTCGTGTT TGATTATATTGCAAAAGCAG TAAAAAAAGTAATGCGAACT 

B. sp INT005    AAATTTGATGATTTTGTGTT TGATTATATTGCAAAAGCAG TGAAAAAAGTAATGCGAACT 

B. sp CFR13     AAATTTGATGATTTTGTGTT TGATTATATTGCAAAAGCAG TGAAAAAAGTAATGCGAACT 

B. mega 1       AAGCTAGATGATTATATTGT AGATTATATTCCAAAAGCGG CGAAAAAGGTGCTGCGCACT 

B. mega 2       AAGCTAGATGATTATATTGT AGATTATATTCCAAAAGCGG CGAAAAAGGTGCTGCGCACT 

B. mega 3       AAGCTAGATGATTATATTGT AGATTATATTCCAAAAGCGG CGAAAAAGGTGCTGCGCACT 

B. meg SW1-2    AAGCTAGATGATTATATTGT AGATTATATTCCAAAAGCGG CGAAAAAGGTGCTGCGCACT 

                **. *:*******: .*  * :********* *******.*  .*****.**..****.*** 

B. cereus DC4   GCAAAATCGGACGAGATTTC TTTACTTGGTTATTGCATGG GTGGAACGCTAACTTCTATT 

B. cereus DC3   GCAAAATCGGACGAGATTTC TTTACTTGGTTATTGCATGG GTGGAACGCTAACTTCTATT 
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B. cereus DC2   GCAAAATCGGACGAGATTTC TTTACTTGGTTATTGTATGG GTGGAACGCTAACTTCTATT 

B. sp INT005    GCAAAATCGGACGAGATTTC TTTACTTGGTTATTGCATGG GGGGAACGCTAACTTCTATT 

B. sp CFR13     GCAAAATCGGACGAGATTTC TTTACTTGGTTATTGCATGG GGGGAACGCTAACTTCTATT 

B. mega 1       TCTAAATCTCCTGATTTGTC TGTTCTTGGTTACTGCATGG GCGGAACTATGACATCTATT 

B. mega 2       TCTAAATCTCCTGATTTGTC TGTTCTTGGTTACTGCATGG GCGGAACTATGACATCTATT 

B. mega 3       TCTAAATCTCCTGATTTGTC TGTTCTTGGTTACTGCATGG GCGGAACCATGACATCTATT 

B. meg SW1-2    TCTAAATCTCCTGATTTGTC TGTTCTTGGTTACTGCATGG GCGGAACCATGACATCTATT 

                *:*****  . ** :* ** * *:******** ** **** * ***** .*.**:****** 

B. cereus DC4   TATGCAGCGCTTCATCCGCA CATGCCAATTCGTAATTTAA TTTTCATGACAAGTCCTTTT 

B. cereus DC3   TATGCAGCGCTTCATCCGCA CATGCCAATTCGTAATTTAA TTTTCATGACAAGTCCTTTT 

B. cereus DC2   TATGCAGCGCTTCATCCGCA CATGCCAATTCGTAATTTAA TTTTCATGACAAGTCCTTTT 

B. sp INT005    TATGCGGCACTTCATCCGCA CATGCCAATTCGTAACCTAA TCTTTATGACAAGTCCTTTT 

B. sp CFR13     TATGCGGCACTTCATCCACA TATGCCAATTCGTAACCTAA TCTTTATGACAAGTCCTTTT 

B. mega 1       TTTGCTGCATTAAATGAAGA CTTGCCGATTAAAAACTTAA TTTTTATGACAAGTCCATTT 

B. mega 2       TTTGCTGCATTAAATGAAGA CTTGCCGATTAAAAACTTAA TTTTTATGACAAGTCCATTT 

B. mega 3       TTTGCTGCATTAAATGAAGA CTTGCCGATTAAAAACTTAA TTTTTATGACAAGTCCATTT 

B. meg SW1-2    TTTGCTGCATTAAATGAAGA CTTGCCGATTAAAAACTTAA TTTTTATGACAAGTCCATTT 

                *:*** **. *:.** .. *  :****.***..:**  *** * ** ***********:*** 

B. cereus DC4   GATTTCTCTGAAACAGGATT GTATGGTCCTTTATTAGATG AGAAATACTTCAATTTAGAT 

B. cereus DC3   GATTTCTCTGAAACAGGATT GTATGGTCCTTTATTAGATG AGAAATACTTCAATTTAGAT 

B. cereus DC2   GATTTCTCTGAAACAGGATT GTATGGTCCTTTATTAGATG AGAAATACTTCAATTTAGAT 

B. sp INT005    GATTTCTCTGAAACAGGATT ATATGGTCCTTTATTAGATG AGAAATACTTCAATCTAGAT 

B. sp CFR13     GATTTCTCTGAAACAGGATT ATATGGTCCTTTATTAGATG AGAAATACTTCAATCTAGAT 

B. mega 1       GATTTTTCGGATACAGGTTT ATACGGAGCATTCCTAGACG ATCGCTACTTTAATTTAGAT 

B. mega 2       GATTTTTCGGATACAGGTTT ATACGGAGCATTCCTAGATG ATCGCTACTTTAATTTAGAT 

B. mega 3       GATTTTTCGGATACAGGTTT ATACGGAGCATTCCTAGACG ATCGCTACTTTAATTTAGAT 

B. meg SW1-2    GATTTTTCGGATACAGGTTT ATACGGAGCATTCCTAGACG ATCGCTACTTTAATTTAGAT 

                ***** ** **:*****:** .** **: *:**. **** * * ...***** *** ***** 

B. cereus DC4   AAAGCGGTTGATACATTTGG AAATATTCCGCCAGAAATGA TTGATTTCGGAAACAAAGTG 

B. cereus DC3   AAAGCGGTTGATACATTTGG AAATATTCCGCCAGAAATGA TTGATTTCGGAAACAAAATG 

B. cereus DC2   AAAGCGGTTGATACATTTGG AAATATTCCGCCAGAAATGA TTGATTTCGGAAACAAAATG 

B. sp INT005    AAAGCGGTTGATACATTTGG AAATATTCCGCCAGAAATGA TTGATTTCGGAAACAAAATG 

B. sp CFR13     AAAGCGGTTGATACATTTGG AAATATTCCGCCAGAAATGA TTGATTTCGGAAACAAAATG 

B. mega 1       AAAGCAGTAGATACATTCGG AAACATCCCTCCAGAGATGA TTGACTTTGGAAACAAGATG 

B. mega 2       AAAGCAGTAGATACATTCGG AAACATCCCTCCAGAGATGA TTGACTTTGGAAACAAGATG 

B. mega 3       AAAGCAGTAGATACATTCGG AAACATCCCTCCAGAGATGA TTGACTTTGGAAACAAAATG 

B. meg SW1-2    AAAGCAGTAGATACATTCGG AAACATCCCTCCAGAGATGA TTGACTTTGGAAACAAGATG 

                *****.**:******** ** *** ** ** *****.**** **** ** ********..** 

B. cereus DC4   TTAAAGCCAATTACGAACTT TGTTGGTCCATATGTTGCTC TAGTAGATCGTTCAGAGAAT 

B. cereus DC3   TTAAAGCCAATTACGAACTT TGTTGGTCCATATGTTGCTC TAGTAGATCGTTCAGAGAAT 

B. cereus DC2   TTAAAGCCAATTACGAACTT TGTTGGTCCATATGTTGCTC TAGTAGATCGTTCAGAGAAT 

B. sp INT005    TTAAAACCAATTACGAACTT TGTTGGTCCATATGTTGCTT TAGTAGATCGTTCAGAGAAT 

B. sp CFR13     TTAAAACCAATTACGAACTT TGTTGGTCCATATGTTGCTT TAGTAGATCGTTCAGAGAAT 

B. mega 1       TTAAAGCCAATCACGAATTT CTATGGCCCATATGTAACGT TGGTGGACCGTTCGGAAAAT 

B. mega 2       TTAAAGCCAATCACGAATTT CTACGGCCCGTATGTAACGT TGGTGGACCGTTCGGAAAAT 

B. mega 3       TTAAAGCCAATCACGAATTT CTATGGCCCATATGTAACGC TAGTGGACCGTTCGGAAAAT 

B. meg SW1-2    TTAAAGCCAATCACGAATTT CTATGGCCCATATGTAACGT TGGTGGACCGTTCGGAAAAT 

                *****.***** ***** **   : ** **.*****:.*   *.**.** *****.**.*** 

B. cereus DC4   GAACGCTTCGCCGAAAGCTG GAGATTGGTTCAAAAGTGGG TTGGTGATGGTATTCCGTTC 

B. cereus DC3   GAACGCTTCGTCGAAAGCTG GAGATTGGTTCAAAAGTGGG TTGGTGATGGTATTCCGTTC 

B. cereus DC2   GAACGCTTCGTCGAAAGCTG GAGATTGGTTCAAAAGTGGG TTGGTGATGGTATTCCGTTC 

B. sp INT005    GAGCGCTTCGTTGAAAGCTG GAGGTTAGTTCAAAAGTGGG TTGGCGATGGCATTCCGTTC 

B. sp CFR13     GAGCGCTTCGTTGAAAGCTG GAGGTTAGTTCAAAAGTGGG TTGGCGATGGCATTCCGTTC 

B. mega 1       CAGCGGTTTGTTGAAAGCTG GAAGCTAATGCAAAAGTGGG TTGCTGACGGAATCCCATTT 

B. mega 2       CAGCGGTTTGTTGAAAGCTG GAAGCTAATGCAAAAGTGGG TTGCTGACGGAATCCCATTT 

B. mega 3       CAGCGGTTTGTTGAAAGCTG GAAGCTAATGCAAAAGTGGG TTGCTGACGGAATCCCATTT 

B. meg SW1-2    CAGCGGTTTGTTGAAAGCTG GAAGCTAATGCAAAAGTGGG TTGCTGACGGAATCCCATTT 
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                *.** ** *  ******** **.. *..* ********** ***  ** ** ** **.**  

B. cereus DC4   CCAGGTGAATCATACAGACA GTGGATTCGTGATTTTTATC AAAATAATAGATTGGTTAAG 

B. cereus DC3   CCAGGTGAATCATACAGACA GTGGATTTGTGATTTTTATC AAAATAATAAATTGGTTAAG 

B. cereus DC2   CCAGGTGAATCATACAGACA GTGGATTCGTGATTTTTATC AAAATAATAAATTGGTTAAG 

B. sp INT005    CCAGGTGAATCATACAGACA GTGGATTCGTGATTTTTATC AAAATAATAAATTGGTTAAG 

B. sp CFR13     CCAGGTGAATCATACAGACA GTGGATTCGTGATTTTTATC AAAACAATAAATTGGTTAAG 

B. mega 1       GCTGGTGAAGCTTATCGTCA GTGGATTCGTGACTTCTATC AACAAAATAAATTAATCAAT 

B. mega 2       GCTGGCGAAGCTTATCGTCA GTGGATTCGTGACTTCTATC AACAAAACAAACTAATCAAT 

B. mega 3       GCTGGTGAAGCTTATCGTCA GTGGATTCGTGACTTCTATC AACAAAATAAATTAATCAAT 

B. meg SW1-2    GCTGGTGAAGCTTATCGTCA GTGGATTCGTGACTTCTATC AACAAAATAAATTAATCAAT 

                *:** *** *:** .*:** ******* **** ** **** **.* ** *.* *..* **  

B. cereus DC4   GGTGAACTCGTTATTCGCGG ACAAAAGGTAGATCTTGCAA ATATTAAGGCGAATGTCTTA 

B. cereus DC3   GGTGAACTCGTTATTCGCGG ACAAAAGGTAGATCTTGCAA ATATTAAGGCGAATGTCTTA 

B. cereus DC2   GGTGAACTCGTTATTCGCGG ACAAAAGGTAGATCTTGCAA ATATTAAGGCGAATGTCTTA 

B. sp INT005    GGTGAACTCGTTATTCGCGG ACAAAAGGTAGACCTTGCAA ATATTAAGGCGAATGTCTTA 

B. sp CFR13     GGTGAACTCGTTATTCGCGG ACAAAAGGTAGACCTTGCAA ATATTAAGGCGAATGTCTTA 

B. mega 1       GGTGAACTTGAAGTTCGCGG ACGCAAAGTAGATTTGAAAA ATATTAAAGCTAATATTTTA 

B. mega 2       GGTGAACTTGAAGTTCGCGG ACGCAAAGTAGATTTAAAAA ATATTAAAGCTAATATTTTA 

B. mega 3       GGTGAACTTGAAGTTCGCGG ACGCAAAGTAGATTTGAAAA ATATTAAAGCTAACATTTTA 

B. meg SW1-2    GGTGAACTTGAAGTTCGCGG ACGCAAAGTAGATTTGAAAA ATATTAAAGCTAATATTTTA 

                ******** *::.******* **..**.*****  * ..** *******.** ** .* *** 

B. cereus DC4   AATATTTCCGGGAAACGTGA TCATATCGCTTTGCCATGTC AAGTAGAAGCATTACTAGAC 

B. cereus DC3   AATATTTCCGGGAAACGTGA TCATATCGCTTTGCCATGTC AAGTAGAAGCATTACTAGAC 

B. cereus DC2   AATATTTCCGGGAAACGTGA TCATATCGCTTTGCCATGTC AAGTAGAAGCATTACTAGAC 

B. sp INT005    AATATTTCAGGGAAACGTGA TCATATCGCCCTGCCGTGCC AAGTAGAAGCGTTGCTAGAT 

B. sp CFR13     AATATTTCAGGGAAACGTGA TCATATCGCCCTGCCATGCC AAGTAGAAGCGTTGCTAGAT 

B. mega 1       AACATTGCTGCTAGCCGTGA TCATATTGCGATGCCGCATC AAGTGGCAGCTTTAATGGAC 

B. mega 2       AACATTGCTGCTAGCCGTGA TCATATTGCGATGCCGCATC AAGTGGCAGCTTTAATGGAC 

B. mega 3       AACATTGCTGCTAGCCGTGA TCATATTGCGATGCCACATC AAGTGGCAGCATTAATGGAC 

B. meg SW1-2    AACATTGCTGCTAGCCGTGA TCATATTGCGATGCCGCATC AAGTGGCAGCTTTAATGGAC 

                ** *** * *  *..***** ****** **  ****. . * ****.*.*** **..*.**  

B. cereus DC4   CATATCTCTAGCACAGATAA ACAATATGTATGTTTACCAA CAGGGCATATGTCTATCGTT 

B. cereus DC3   CATATTTCTAGCACAGATAA ACAATATGTATGTTTACCAA CAGGGCATATGTCTATCGTT 

B. cereus DC2   CATATTTCTAGCACAGATAA ACAATATGTATGTTTACCGA CAGGGCATATGTCCATCGTT 

B. sp INT005    CATATTTCTAGCACAGATAA ACAATATGTATGTTTACCAA CGGGACATATGTCGATTGTT 

B. sp CFR13     CATATTTCTAGCACAGATAA ACAATATGTATGTTTACCAA CGGGACATATGTCGATTGTT 

B. mega 1       GCTGTTTCAAGTGAAGATAA AGAGTACAAATTGTTGCAAA CAGGTCACGTATCTGTTGTA 

B. mega 2       GCTGTTTCAAGTGAAGATAA AGAGTATAAATTGTTGCAAA CAGGTCACGTATCTGTTGTA 

B. mega 3       GCTGTTTCAAGTGAAGATAA AGAGTATAAATTGTTGCAAA CAGGTCACGTATCTGTTGTA 

B. meg SW1-2    GCTGTTTCAAGTGAAGATAA AGAGTATAAATTGTTGCAAA CAGGTCACGTATCTGTTGTA 

                 .*.* **:** ..****** * *.** .:**  **.*..* *.** ** .*.** .* **: 

B. cereus DC4  TACGGTGGAACAGCTGTAAA ACAAACATATCCGACGATTG GAAATTGGCTTGAAGAGCGT 

B. cereus DC3   TACGGTGGAACAGCTGTAAA ACAAACATATCCGACGATTG GAAATTGGCTTGAAGAGCGT 

B. cereus DC2   TACGGTGGAACAGCTGTAAA ACAAACATATCCGACGATTG GAAATTGGCTTGAAGAGCGT 

B. sp INT005    TACGGTGGAACAGCGGTAAA ACAAACGTATCCGACGATTG GAGACTGGCTTGACGAGCGC 

B. sp CFR13     TACGGTGGAACAGCGGTAAA ACAAACGTATCCGACGATTG GAGACTGGCTTGAAGAGCGT 

B. mega 1       TTTGGTCCAAAAGCAGTGAA GGAAACATATCCTTCAATCG GCGATTGGCTAGAAAAACGC 

B. mega 2       TTTGGTCCAAAAGCAGTGAA GGAAACATATCCTTCAATCG GCGATTGGCTAGAAAAACGC 

B. mega 3       TTTGGTCCAAAAGCAGTGAA GGAAACATATCCTTCAATCG GCGATTGGCTAGAAAAACGC 

B. meg SW1-2    TTTGGTCCAAAAGCAGTGAA GGAAACATATCCTTCAATCG GCGATTGGCT 

                *: ***  **.*** **.** . ****.***** :*.** * *..* *****:**..*.**  

                                 Reverse 

 
 

 

 

 



http://www.lifesciencesite.com                                       )                   42012;9( Life Science Journal 

 

825 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Agarose gel electrophoresis of PCR 

products from different bacilli (Lanes 1-6,8) and B. 

megaterium SW1-2 (Lane 7) with gene specific 

primer set and 1.0 kbp  DNA ladder (lanes 9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Growth and polyhydroxybutyrate (PHB) 

production by B. megaterium WS1-2 during different 

time intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4a. C
13

-NMR Spectroscopy of PHB 

biopolymer produced from B. megaterium SW1-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4b. H
1
-NMR Spectroscopy of PHB 

biopolymer produced from B. megaterium SW1-2. 
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Figure 5. Agarose gel electrophoresis (1%) of PCR 

products from B. megaterium SW1-2 (Lanes 1-2) 

with gene specific primers set and 1.0 kbp DNA 

ladder (Lane M). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Agarose gel electrophoresis (1%) of plasmid 

minipreps from B. megaterium SW1-2 cloned PCR 

product onto pGEM-T-Easy vector (Lane 1-3) and 

100 bp DNA ladder (Lane M). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Agarose gel electrophoresis (1%) of PCR 

fragment from B. megaterium SW1-2 (Lane 1-3) 

amplified with T7 and SP6 primer set and 100 bp 

DNA ladder (Lane M). 

 

Analysis of B. megaterium SW1-2 phaC synthase 

gene 

The PCR fragment amplified from genomic 

DNA of B. megaterium SW1-2 was cloned in pGEM-

T-Easy vector, transform into Escherichia coli DH5a 

competent cells. Recombinant E. coli DH5a harboring 

the pGEM-T-Easy vector was screened in selective 

LB/IPTG/X-gal/Ampicillin/agar plates. Plasmids 

prepared from some positive clones, isolated and 

purified (Figure 6). The presence of a cloned DNA 

insert was tested and verified by PCR amplification of 

the plasmid with T7/SP6 primers, which anneal to the 

vector region flanking the DNA insert (Figure 7). 

Several clones containing the DNA insert were then 

sequenced to ensure their uniqueness. Sequencing 

revealed that most of the amplified products were 

uniform and corresponded to phaC synthase of 

Bacillus sp. Nucleotide sequences corresponding to 

761 bp compared with the nucleotide sequences 

deposited in the GenBank database using the Blast 

family program (Figure 1). The sequence was 

deposited in GenBank under accession number 

JQ755810. Indeed, the sequence of phaC synthase 

gene of B. megaterium revealed very close identity to 

other phaC gene sequences from other bacilli. It 

showed 99% identity to phaC gene for 

polyhydroxyalkanoate synthase of Bacillus 

megaterium DSM319, Bacillus megaterium QM 
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B1551, and 98% to synthase of Bacillus megaterium 

WSH-002 (Liu et al., 2011). However, the sequence 

showed 73% identity to synthase of Bacillus mycoides 

strain DFC1 and the Bacillus thuringiensis serovar 

finitimus YBT-020 (Zhu et al., 2011) and 72% to 

synthase of Bacillus sp. INT005 (Satoh et al., 2002). 

In concurrence, successful application of different 

molecular approaches for detection of PHAs 

accumulation by a variety of bacteria was reported by 

many scientists (Sheu et al., 2000; Castano et al., 

2007; Chien et al., 2007). 

 

Conclusion 

        PHAs are synthesized and intracellular 

accumulated as granules in many bacteria. Results 

revealed that phenotypic detection of PHAs 

accumulating bacteria can be supported by genotypic 

detection method. This polyphasic approach satisfies 

the minimal industrial standards for screening 

potentially useful organisms for PHA production. Pair 

of specific conserved primers ( P1 and P2) can be used 

as universal primers to amplify partial segment from 

phaC gene of several bacilli among of them B. 

megaterium SW1-2. Indeed, the ability to produce 

PHB was confirmed by C
13

 and H
1
NMR spectroscopy. 

Furthermore, phaC synthase gene of B. megaterium 

SW1-2 showed 98%-99% identity to phaC gene for 

polyhydroxyalkanoate synthase of many Bacillus 

megaterium strains. However, the sequence showed 

73% identity to synthase of Bacillus mycoides strain 

DFC1 and the Bacillus thuringiensis serovar finitimus 

YBT-020 and 72% to synthase of Bacillus sp. 

INT005. Consequently, cloning of the whole synthase 

gene might allow for recombinant production of the 

biodegradable biopolymer to be used in the field of 

medical and environmental biotechnology. 
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1. Background 

The DEA Model measures the relative 
efficiency of public and nonprofit organizations 
having no market value. One of the main advantages 
in using the DEA Model is that it can measure the 
efficiency of a group without adopting predetermined 
fractional linear programming while evaluating the 
input and output factors. Many services such as banks, 
hotels, and food chains like Pizza Hut and 
McDonald’s and retail stores like Wal-Mart are 
composed of multi-branch firms. Numerous papers 
have explored the efficiency and relative efficiency of 
branches. Typically, these papers used the data 
envelopment analysis (DEA) methodology, its 
variants, various ranking methods, regression analysis 
and other indicators. Past literature on DEA has 
shown that DEA has been widely applied in 
measuring efficiency particularly in external 
benchmarking issues. DEA has been utilized for 
selection of partners for benchmarking in 
telecommunications industry (Collier and Storbeck, 
1993) and in travel management (Bell and Morey, 
1995). Collier and Storbeck (1993) used standard 
DEA approach, which calculate “technical” 
efficiencies for determining benchmarking partners. 
Bell and Morey (1995) used DEA to identify 
appropriate benchmarking partners that use a different 
mix of resources that are more cost efficient compared 
to that used by the firm. Other areas on external 
benchmarking using DEA are the banking and finance 
industry (Barr and Seiford, 1994) and grocery industry 
(Athanassopoulos and Ballantine, 1995). Wang et al. 
(2005) use a fixed and unified production frontier (i.e. 

the same constraint set) to measure the interval 
efficiencies. Jahanshahloo et al. (2004) solve interval 
efficiencies by analysis of sensitivity and stability in 
DEA with interval data. Post and Spronk (1999) 
present a performance measurement technique that 
combines DEA and interactive multiple goal 
programming and call it “a decision support tool to 
select performance benchmarks that are both feasible 
and desirable.” Donthu et al. (2004) while using DEA 
for benchmarking “marketing productivity” state, “We 
use DEA to identify benchmarks (role models) and set 
goals for improvement. These represent two very 
important steps of benchmarking.” Soteriou and 
Stavrinides (1997) and Soteriou and Zenios (1999) 
have proposed DEA as a technique for benchmarking 
of “service delivery system characteristics of bank 
branches.” Manandhar and Tang (2002) present a 
framework for simultaneous benchmarking of 
“performance of bank branches” using a modified 
DEA formulation DEA has been successfully used to 
provide bank branch benchmarks in line with three 
approaches (Paradi et al., 2004; Giokas, 2008): 
production, intermediation and profitability or profit. 

The remainder of this paper is organized as 
follows: Section 2 presents the DEA Method. Section 
3 presents a real-life case study of 15 restaurants that 
their efficiency is evaluated. Section 4 presents the 
Efficiency analysis. Section 5 gives a summary and 
suggestions.  
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2. Data envelopment analysis (DEA) 
The methodology of data envelopment 

analysis, initially introduced by Charnes et al. (1978), 
is a mathematical programming technique used to 
evaluate the relative efficiency of homogeneous units. 
This efficiency evaluation derives from analysing 
empirical observations obtained from decision-making 
units (DMUs), a term coined by Charnes et al. (1978) 
to define productive units which are characterized by 
common multiple outputs and common designated 
inputs. DEA can be used to measure the efficiency of 
each similar firm or decision-making unit (DMU), and 
it is a powerful tool to determine whether DMUs 
perform efficiently or inefficiently on the efficiency 
performance (Zhang et al., 2006). The objective of the 
DEA exercise is to identify the DMUs that produce 
the greatest amount of outputs by consuming the least 
amount of inputs. A DMU is deemed to be efficient if 
the ratio of weighted sum of outputs to the weighted 
sum of inputs is the highest. Hence, the DEA program 
maximizes the ratio of weighted outputs to weighted 
inputs for the DMU under consideration subject to the 
condition that similar ratios for all DMUs be less than 
or equal to one.  

Every decision-making unit (DMU) is 
measured relative to all other DMUs. A composite 
unit (hypothetical best practice unit) is composed of a 
subset of efficient DMUs. The efficient DMUs define 
a production frontier that envelops the observed data 
of inefficient DMU’s. The DMU being measured will 
be judged inefficient if the hypothetical composite 
unit requires fewer inputs to obtain the same output. A 
unit will be judged efficient if it requires the same 
amount of inputs to produce an output as the 
composite unit. Distance from the frontier determines 
how inefficient an individual DMU is. Inefficient 
DMUs can become efficient by increasing outputs or 
decreasing inputs in a fashion that causes them to 
resemble their efficient reference set. Golany and Roll 
(1989) generalize the main process of employing DEA 
to assess the performance of a group of organizations 
including decision-making unit decisions; input and 
output selection; data collection; assessment model 
choice; model administration; assumptions and the 
explanation of outcome. Oral and Yolalan (1990) 
proposed the reference aggregate of the inefficiency 
unit and the relative dual weight of the reference 
aggregate, which is helpful in identifying the local 
leader and analyzing local economies of scale. 

The relative efficiency of the multiple input 
and multiple output in DMU is typically defined as an 
engineering like ratio( weighted sum of the DMU 's 
outputs divided by weighted sum of the DMU ' s 
input),i.e. for the generic jth DMU: 
 

E� =
weighted sum of outputs

weighted sum of inputs
 

DEA model computes weights that give the 
highest possible relative efficiency score to a DMU 
while keeping the efficiency scores of all DMUs less 
than or equal to 1 under the same set of weights. The 
fractional form of a DEA mathematical programming 
model is given as follows: 
 

��������  � =
∑ ������
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���

∑ ������
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≤ 1       � = 1, 2, … . , �      �

= 1, … . , �        ��, �� ≥ 0           (1) 
 

Where Ur, the weight for output r; vi, the 
weight for input i; yrj, the amount of output r of DMU 

j; xij, the amount of input i of DMUj; t, the number of 
outputs; m, the number of inputs; n, the number of 
DMUs. The objective function of equation (1) seeks to 
maximize the efficiency score of a DMUj0 by 
choosing a set of weights for all inputs and outputs. 
The first constraint set of equation (1) ensures that, 
under the set of chosen weights, the efficiency scores 
of all DMUs are not more than 1. The second and 
third constraint sets of equation (1) ensure that no 
weights are set to 0 in order to consider all inputs and 
outputs in the model. A DMUj0 is considered efficient 
if the objective function of the associated (equation 
(1)) results in efficiency score of 1, otherwise it is 
considered inefficient. By moving the denominator in 
the first constraint set in equation (1) to the right-hand 
side and setting the denominator in the objective 
function to 1, (equation (1)) can be converted into a 
LP problem as follows: 

��������  � = � ������
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���

 

Subject to: 

� ������ = 1
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� ����� −
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Ur: the weight given to output r. 
Vi: the weight given to input i. 
Yrj: the amount of output r (r = 1,…,t) from DMU “j” 
Yrj0: the amount of output r (r = 1,…,t) from DMU 
“j0” 



http://www.lifesciencesite.com)                                                          42012;9( Life Science Journal 

532 
 

Xij: the amount of input i (i = 1,…, m) from DMU“j”. 
Xij0: the amount of input i (i = 1,…, m) from 
DMU“j0”. 
n: the number of DMU. 
t: the number of outputs. 
m: the number of inputs. 
 

The above constraints restrict the efficiencies 
of all of the DMUs ( j = 1, . . ., N) to have an upper 
bound of 1. The variables Ur (r = 1,…, n) and Vi (i = 1, 
. . ., m) are the weights to be derived for the 
corresponding output and input factors while 
maximizing the efficiency of the kth DMU. That is, 
DEA allows that individual DMUs may have their 
own preference structures and value systems, and 
thus, can determine their own weights. 
 
3. The case study 

Restaurants are characterized as a day-to-day 
high-risk business (Muller, 1999). Demand is highly 
randomized, and the arrival of customers is highly 
unpredictable. Moreover, other external factors have 
to be taken into account, such as seasonal fluctuations. 
The data set of our case study includes 15 restaurants 
in Iran. Iran has thousands of fast-food businesses and 
sales points selling hamburgers, pizzas, falafel, kebab, 
etc.  
 

In order to demonstrate the applicability of 
the proposed method, we performed a case study 
involving 15 restaurants belonging to one of Iran’s 
cities. The outputs, the inputs for our restaurant case 
study include the following: 
 
     (1) Inputs:           
V1- monthly working hours. 
V2-branch area (square meters). 
V3-years of experience as manager. 
 
    (2) Outputs:   
U1-monthly number of customers who bought 
something from the branch. 
U2-monthly sales in USD. 

 
An important issue in employing DEA is the 

appropriate selection of inputs and outputs. In this 
case study, the inputs and outputs were chosen by 
consulting experts. Table 1 includes the data (three 
inputs and two outputs) for 15 restaurants in Iran. For 
the data given in Table 1, we set bounds for various 
weights according to the DEA method. Then we ran 
the A&P super-efficiency model that ranks all the 
branches from 1 (the most efficient branch) to 15 (the 
most inefficient one). 
 
 

Table 1. Inputs and outputs for 15 restaurants 
Outputs Inputs              

U2 U1 V3 V2 V1 DMU Branch 
4100 3600 2 60 900 1 Tajmahal 
7450 7600 5 130 800 2 Noor 
6250 5400 8 90 1200 3 Eghbali 
4220 3855 6 35 1050 4 Yas 
8500 8560 4 55 950 5 Nemoone 
4000 4000 1 40 750 6 Khatam 
3950 3500 6 70 1100 7 Bahar 
2800 2400 8 25 950 8 Tiktak 
2450 1855 1 30 825 9 Good boy 
2700 2650 3 35 925 10 Khansalar 
2900 2750 5 38 1075 11 Deshlame 
2100 1500 1 40 950 12 Ponak 
4900 4700 9 100 1300 13 Ghasr 
5150 5200 10 110 850 14 Ghods 
2830 2600 2 170 1000 15 Baghgherdoo 

 
For example linear programming form for DMU 10 as 
follows: 
 
Max z = 2650u1+2700u2 
 
Subject to 
925v1+35v2+5v3=1 
3600u1+4100u2-900v1-60v2-2v3≤ 0 
7600u1+7450u2-800v1-130v2-5v3≤ 0 
5400u1+6250u2-1200v1-90v2-8v3≤ 0 
3855u1+4220u2-1050v1-35v2-6v3≤ 0 
8560u1+8500u2-950v1-55v2-4v3≤ 0 
4000u1+4550u2-750v1-40v2-1v3≤ 0 
3500u1+3950u2-1100v1-70v2-6v3≤ 0 
2400u1+2800u2-950v1-25v2-8v3≤ 0 
1855u1+2450u2-825v1-30v2-1v3≤ 0 
2650u1+2700u2-925v1-35v2-5v3≤ 0 
2750u1+2900u2-1075v1-38v2-5v3≤ 0 
1500u1+2100u2-950v1-40v2-1v3≤ 0 
4700u1+4900u2-1300v1-100v2-9v3≤ 0 
5200u1+5150u2-850v1-110v2-10v3≤ 0 
2600u1+2830u2-1000v1-170v2-2v3≤ 0 
 
u1≥ 0   u2≥ 0    v1≥ 0   v2≥ 0   v3≥ 0 
 
4. Efficiency analysis 

In evaluating restaurant efficiency, we 
calculated the efficiency scores for all 15 restaurants 
using DEA model. In this paper for calculate the 
efficiency scores used LINDO software. The scores of 
all the branches were computed. The results are 
presented in Table 2. According to the results, DEA 
model indicate that almost one- Seventh of the 
restaurants (2 of 15) were efficient, having an 
efficiency score one. In this case study, it was found 
that only Noor restaurant and Nemoone restaurant are 
efficient. All the other DMUs are inefficient. 
Inefficient restaurants are: Tajmahal (0.5289), Eghbali 
(0.5812), Yas (0.7807), Khatam (0.7189), Bahar 
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(0.3989), Tiktak (0.7252), Good boy (0.3528), 
Khansalar (0.4995), Deshlame (0.4930), Ponak 
(0.2646), Ghasr (0.4165), Ghods (0.6592), and 
Baghgherdoo (0.3311). These DMUs should improve 
their efficiency by increasing the values of their 
outputs given the existing levels of the inputs. Those 
with an efficiency score of one do not need to make 
such changes (Noor and Nemoone). 

This section highlights the managerial 
implications which can be inferred from the solutions 
obtained from the DEA model. Noor restaurant and 
Nemoone restaurant is the most efficient restaurant, 
with efficiency score of one. Ponak restaurant is the 
most inefficient restaurant, with an efficiency score 
only 0.2646 (from Table 2). It is also the last ranked 
observation (ranking 15 from Table 2). Next, 
managers need to identify the sources of inefficiencies 
for ponak restaurant and all the other DMUs that are 
inefficient.  

 
Table2: The scores and the ranking of the branches 

Rank Score DMU Branch 
8 0.5289 1 Tajmahal 
1 1 2 Noor 
7 0.5812 3 Eghbali 
3 0.7807 4 Yas 
1 1 5 Nemoone 
5 0.7189 6 Khatam 
12 0.3989 7 Bahar 
4 0.7252 8 Tiktak 
13 0.3528 9 Good boy 
9 0.4995 10 Khansalar 
10 0.4930 11 Deshlame 
15 0.2646 12 Ponak 
11 0.4165 13 Ghasr 
6 0.6592 14 Ghods 
14 0.3311 15 Baghgherdoo 

 
5. Summary 

This study is initiated by the authors because 
there is a lack of tools to measure restaurant 
efficiency. DEA has been proven to be a reliable, 
flexible and efficient tool in measuring restaurant 
performance. In summary, this paper presents a 
standard methodology for assessment and ranking of 
restaurants efficiency. The results indicate that data 
envelopment analysis is a Useful tool to evaluate the 
efficiency of Restaurants. Moreover, the results show 
that Noor, Nemoone and Yas are respectively the best 
restaurants Compared to other restaurants. All the 
other DMUs are inefficient. The structure and 
approach of this paper could be applied for other 
sectors in particular and other countries in general. 
The results of such studies would help policy makers 
and top managers to have better understanding of their 
sectors. The framework presented in this paper may be 
used by top managers to compare the performance of 
various units within an organization. The contribution 

of this study provides useful insights into the use of 
DEA as a modeling tool to aid managerial decision 
making in measuring restaurant efficiency. Reynolds 
and Thompson (2007) made a multiunit restaurant 
productivity assessment using three-phase DEA. 
Hadad et al. (2007) used DEA and some ranking 
methods to measure efficiency of restaurants and to 
rank them. Barros and Alves (2004) estimated total 
productivity changes and decomposed them into 
technically efficient changes and technological 
changes for a Portuguese retail store chain by 
implementing the efficient frontier approach and using 
the Malmquist productivity index (Caves et al., 1982). 
Their aim was to discover what practices best lead to 
improved performance throughout the whole chain. 
They ranked the stores according to their total 
productivity changes for the period 1999-2000. There 
are other multiple attribute decision-making methods 
such as ELECTRE, TOPSIS and VIKOUR, which 
could be applied for ranking the assessment and 
ranking of restaurants efficiency. Further research 
may be the application of these methods to the ranking 
of restaurants efficiency and the comparison of the 
results. 
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Abstract: Increased availability of appropriate software and hardware has built a new horizon in educational 
institutions in order to facilitate electronic learning, especially the development of global web net. Importance of this 
problem in medical sciences which is associated with human life is twice. Hence the aim of this study was 
phenomenology of scientific board’s views about electronic learning in Mazandaran University of Medical 
Sciences.In this descriptive study 40 scientific board members of Mazandaran University of Medical Sciences were 
enrolled. The method was based on goal and information was collected on basis of deep and semi-structured 
personal interview, and encoded and analyzed with Smith method. The results were grouped in 5 clusters and 15 
groups. The main extracted cluster included: information, public facilities, availability, organization, language and 
comment evaluation. According to some advantages of electronic learning, there is no doubt about necessity of 
electronic learning. But the most concern in using electronic learning is expressed in aspect of information and 
public facilities, availability and comment evaluation that prompt lack of tendency and affinity of scientific boards 
in using this method, mentioning that adaption of some existing processes in world and using other countries 
experiences in achieving the most comprehensive model in university from Educational Development Center is 
unavailable. (Abstract truncated at 212 words). 
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Introduction: 
      Electronic learning (e-learning) adoption of 
information technology tools in human education and 
training has created the possibility of learning 
anything in each field, for anyone, anywhere (Taran, 
2006). E-learning is presentation of education and 
educational program by electronic equipment. 
E-learning implements computer or other electronic 
devices in several methods for providing education or 
educational material that is mandatory for important 
evolutions in continual medical education. 
Continuing medical education is an important part of 
education, has global availability and opportunity to 
perform flexibile educational designs (Duplaga, 
Zielinski, Ingram, 2004). Physical educational and 
learning areas designed as university and class walls 
will no longer be necessary and it will be possible to 
access the science learning and teaching in anywhere 
in this world. Those universities which are not 
planning a prospective vision will be deferred in this 
way. It seems that medical universities have no 

choice except to pay importance to electronic 
learning in order to accomplish success in 
comparison with other universities in the world, to 
educate a wide range of students and also fulfill new 
needs (Ghanbari, Askari, Taheri, 2010). 
       Today's world is a world of information and 
knowledge; and information is based on the 
development and progress of any society. Since the 
nature of higher education is the exchange of 
information and knowledge, it’s reasonable to assume 
that changes in information technology, colleges and 
universities will change, and this seems to be 
unavoidable that these changes will lead to a re-
definition of the roles, needs and expectations of 
students and changes in performance and structure of 
the universities (DellaCorte, La Mura, Petrino, 
2005).The first and essential goal of electronic 
learning especially in Iran could be expressed like, 
“extension and creation in capability of education in 
our country with aid of information technology and 
communication and response to comprehensive need 
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for more quality and flexibility, leading to a better 
education with less cost”(Safavi, Bavaghar, Ghafari, 
2006). In Iran learning experience is limited. The first 
conventional virtual electronic university in Iran is 
opened by Shiraz University and it began to accept 
students practically in 2003. And now about 800 
students are studying in four fields consisting of 
Masters of Science in electronic commerce, 
Bachelors of Science in controlling and correction of 
utilities, functional electronics and law. The first 
electronic students in country were graduated from 
Shiraz University in winter of 2009(Safavi, bavaghar, 
Ghafari, 2005). 
       Presently, also other universities practice in this 
field in Iran. Then, many problems and questions 
may arise this field in worldwide are also highlighted 
in Iran and it is needed to explore these fields more 
deeply. On the other hand, because this issue is novel 
in the world and especially in Iran, there is need for 
re-assessment of the science from a perspective that 
is especially provided by e-learning services in 
medical sciences in concepts of recognizing fields, 
substructures and properties (Daraghi, ghazi, 2007). 
Functional experience in research field confirmed 
that there are still many refined obstacles for 
qualitative studies. Expression of the view from 
people applying this method could be effective in 
recognition of this issue and its understanding. In this 
situation, using descriptive methods in study would 
be more useful. Nowadays using descriptive method 
for assigning and assessment of the subjects which 
have not been recognized and present obstacles could 
provide valuable information in association with 
preferences and concepts of person about desired 
papers. Phenomenology is a descriptive method that 
studies or discusses people’s experiences, concepts 
and feelings. Research on the numbers of scientific 
boards can detect from perspective or aspects of this 
group about the experiences in using electronic 
methods and show that how could creating a bridge 
to fill the existing space between their experiences 
and their needs. Keeping this view and behaviors in 
mind provides a possibility to address the actual 
issue. It should be a searched concept and factors 
effecting use of in vivo e-learning in this group 
should be sought. In Iran behavioral perceptions and 
viewpoints of scientific board members also could be 
a base for researchers and politics for effective 
designing of programs to utilize the electronic 
learning in enormous community.  
       Keeping that background in mind, these 
experiences are important for medical education; aim 
of this research in specialized e-learning in 
Mazandaran University of Medical Sciences is to 
evaluate the phenomenology of scientific board 
members’ view. It is hoped that results of this 

research obtained from using this e-learning method 
would be effective as well as efficient for a detailed 
careful planning to keep responsible managers aware. 
Methods:  
       This descriptive study has been performed by 
modern descriptive phenomenology method. 
Descriptive phenomenology consists of a 
phenomenon that possibly defines a free pro-
hypothesis that has not been confirmed, includes its 
assessment, analyzing and description. 
Phenomenology emphasizes on depth of experiences 
and increases our understanding about experiences 
consisting of three phases including direct 
understanding, analysis and description (VanMannen, 
2006). Select value in statistical community has 
selected 30 males and 10 females based on aims and 
numbers of scientific boards in different colleges. In 
this descriptive study, required data was collected in 
one phase (40 interviews during 30 minutes 
individually). The main method for collecting data 
began by open semi-structured interview with a 
general question about the study for example, “What 
do you general information do you think is necessary 
for e-learning and also as a professor how do you 
define the education?”. All or recoded interviews 
plus non verbal message of participant noted by 
researcher during the interview such as tune, silence, 
laugh,… was noted immediately after finishing every 
session. From first to last interview participants were 
assured that all information will be confidential under 
any circumstances. Data were analyzed by using 
Smith method described as below: 

1- The first encounter to text: reading and 
review a case. 

2- Recognizing and marking the themes. 
3- Listing and categorizing the items  
4- Creating a table to summarize and finally 
5- Combining the cases to obtain the final 

result.  
To assure the accuracy of summarizing data, ideas 
from professors who had several descriptive 
researches, were used.  
Results: 
        It is apparent from this research that five 
significant categories obtained from analyzing the 
information from scientific board members interview 
about e-learning were general information, 
availability, organization, language, evaluation of the 
content. Secondary issues were classified in sub-set 
of main issues and some of the participants’ point of 
views which resulted defining the clusters and themes 
extracted clusters and themes are noted as following: 
1. Information and general facilities 

Themes of scientific board member’s statement 
in this category, consists of: the aim and importance 
of the lesson and its comments requiring hardware 
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and software, internet speed and contacts and 
necessary guide for discussion and questions. These 
themes have been shown in many cases of interviews 
that we review some of the participants’ view points 
on this topic: 

“Educational Development Center (EDC) in 
university has not introduced this course so that we 
could know what is the aim of this method, what 
should be educated with this method, what should be 
commented, and finally how should be this lesson 
intellectually interact with other lessons. ”  

“As I know, hardware facilities and especially 
software are not provided enough that this 
educational method could be implemented. Overall it 
has been studied that whether all of students use 
these enough facilities in this field or not? We have 
no high speed internet connection in college. We 
usually cannot open an email and respond it. How we 
can perform this educational method in presence of 
these problems? It’s necessary that this situation 
should be studied carefully and all of existing 
problems which may be an obstacle defined, then 
perhaps we could succeed.” 

“It is ensured that nowadays this method has 
developed in the world and maybe many countries 
have been using it, but in my opinion, a student is 
deprived from discussion in class and learning is just 
a theory more than being practical , especially for 
lessons in which we need to discuss and discussion 
involves the student to perform his role. Maybe this 
problem could be solved, but I have no information.” 

2. Availability  
Another research’s question is “What is your 

opinion on availability of details in education with 
electronic methods?” Statements such as: availability 
of related lesson by user or the rate of student’s skill 
to utilize this way can be concluded from extracted 
themes, student’s access to professor and dictionary 
for technical and hard terms are included in this 
category.  

The most statements are quoted below:  
“In my idea, student should be educated enough 

even in a lesson frame and the availability of texts 
and rate of necessary skill in this field should be 
evaluated. I don’t know how student can 
communicate with his professor; whether the 
possibility has been provided for a particular time 
other than working hours for both the professor and 
the student? Who should perform this coordination? 
If student is confronted with a problem and technical 
terms in text, how does he solve his problem? In 
general, when the perception of the subject is 
different in students, then how can they standardize 
it?” 

As about the possible obstacles, it has been 
considered that scientific board members were 

extremely stressed or concerned about the rate of 
students concept, availability of the text as the same 
and even better, proper and prompt response to 
unpredictable questions and this issue requires 
special notation and attention of managers in 
designing these courses. 

3. Organization 
This theme consists of two subsets: a) syllabus 

organization b)referring discipline and dissociations 
in syllabus and content 

Syllabus organization: this category showed 
that there is extreme concern in scientific boards 
member for achievement of electronic learning about 
organizing the syllabus and content. 

 Professor Number 16 said about this…. “Who 
can recognize that if the syllabus is organized 
correctly or not? Can the student recognize the 
correlation among different parts of a comment? If it 
creates a problem, how could it be understood? Is the 
main outline detectable with a sub-set and is it 
separable? When we explain and analyze clearly the 
syllabus and contents in the class, and the student 
again has a major problem in understanding the 
topic then imagine what about he would feel about 
the e-learning method” 

Professor Number 23 declared: “In my opinion 
use of e-learning method is creating dissociation in 
contents and syllabus and learning is interrupted. In 
my opinion, for us who are practicing in medical 
education section, using possibility of this method it 
is limited, because teaching is medicine is not 
confined and limited to a set of formulas like 
engineering and context cannot be justified. In 
medical fields expressing the cause and effect 
between phenomenons is very important such as 
disease diagnosis, and this kind of expressing and 
discussion is limited in e-learning. 

4. Language 
In face to face education, language has an 

important and identifiable role in maintaining 
effective communication. Whereas coordination of 
context and contents of topic being taught with 
expression of gestures and other body movements in 
students is required in face to face learning. 

This theme is categorized as: 
a) The type and method of speech b) structured 

speech with appropriate grammar 
Professor Number 36 said in the interview “I 

don’t know how to communicate with the student 
using this method and encourage him/her to make 
enough effort in learning the topic. Because the e-
learning is associated with speech text, in my opinion 
it is really hard to motivate and encourage the 
student to promote his educational skills in this 
method”. 
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According to Professor Number 7, “Scientific 
language concept is very important. The tone of 
teacher voice is also important that wouldn’t bore the 
students and encourage them”.  

Professor Number 24 says, “In my opinion, in a 
classroom the communication with the student is 
continuous, there is no need to state or express the 
contents and context regarding or observing the 
structural rules; but in this type of education method 
in my idea, it is necessary to observe and regard 
structural rules carefully because I think it is more 
formal. I don’t think that all of colleagues have these 
necessary skills. I think that someone else should be 
used for speech and whether this person has 
scientific qualifications? And also convincing this 
person for the speech section of e-learning is also a 
bit difficult.” 

5. Concept evaluation 
Identifying category in this theme consists of  
a) Concept evaluation b) Evaluation method 
Method of testing and evaluation of the students 

effects on learning and their inspiration, enthusiasm 
and motivation on learning. In fact, not only the 
students would like to know why and to what extent 
they have learned but also the professor would like to 
be aware of their students’ skills development, 
quality and quantity. On the other hand, evaluation is 
one of the most important educational management 
that content of evaluation and correct evaluating 
process provides a very useful information about 
designing and educational program performing.  

    Most professors have some ideas adressing 
this important issue. Some of the interviews on this 
topic are presented below: 

Professor number 31 “In my idea, examination 
and evaluation methods are not performed in this 
mehtod as they should be. I have a question and 
answer (Q&A) session in class. It seems that in this 
method it is impossible to have a Q&A. We should 
evaluate the students classically which seems to be 
unattractive”. 

Professor number 38 “Online examinations are 
my favorite and in my opinion, if the professors are 
trained about online examination and obtained the 
necessary skills, this would be very good and it is 
welcomed”. 
Conclusion:  
       This research showed that the most people in 
board have no positive viewpoints on e-learning and 
this could have an important aspect in volunteering 
the e-learning by scientific board members. Vajargah 
and Azadmanesh also believed that one of effective 
factors on lesson planning in scientific board is their 
belief and view about e-learning (Vajargah, 
Azzadmanesh, 2007). Then to assign the view of 
students and professors on e-learning could be 

associated with proper designing and basic 
technology which could prevent the failure of e-
learning design in performance of electronic 
functional learning (Moniee, 2004). An organization 
should be enable to ease and create positive view 
regarding information technology (IT) in order to 
create positive view on e-learning (Ho li, KhuoTsung 
Hseien, 2010). Findings showed that professors have 
been expressing their concern about having no 
necessary skills in using appropriate softwares, as 
both students and professors have some lack of IT 
skills. Tucker and et al., believed that educational 
staff of an organization should be educated 
completely on designing and implementing IT skills 
which is beneficial for successful performance in e-
learning in that organization. Educational staff should 
have necessary experience and capability in creating 
e-learning program and use of multimedia programs 
(Tucker, Zaugg, Tom, 2002). In this way Muirhead 
believes that most of teachers who had no skill and 
enough awareness of computer would have been 
confronted by several problems (Muirhead, 2000). 
On one hand, this research showed that most of 
professors have not been assured of software and 
hardware facilities and have considered this deficit as 
a large barrier to follow and developing an e-learning 
course in the university. Another studies have 
showed that identifying strengths and weaknesses, 
threats and existing opportunities in that environment 
which is considered to perform e-learning, such as 
identifying lecturer’s requirements, designing and 
efficacy of presented educational material, would be 
a guarantee for successful e-learning (Eslaminejad, 
Masood, Norzilah, 2010). In this research, most of 
the professors have declared the inability of board’s 
designing, syllabus organization, and even 
educational and content of e-learning. Research units 
need e-learning education and obtaining necessary 
abilities in order to increase awareness about e-
learning. Glava believes that university needs to 
increase work and functionality of teacher’s 
education with different educational history in field 
of use of educational technologies, increase skill in 
teachers and availability of IT facilities for teaching 
staff. Using of e-learning by teachers, is creating this 
concept that novel technologies are enable to develop 
the whole learning and education practices (Glava, 
Glava, 2010). Finally, following steps are suggested 
in performance of e-learning; proper infrastructure 
for the use of new educational technology, 
performing educational workshops in order to 
increase the ability of using the novel and up to date 
technologies, continuing to create sustained learning 
in teacher, creation of appropriate infrastructure in 
universities and colleges, elimination of structural 
and administrative barriers, inspire and motivate the 
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students and teachers in using e-learning and 
ultimately encouraging designers to optimize e-
learning based courses,  
        Finally, other studies designed to focus on other 
aspects of e-learning in universities and design 
appropriate models and the role of other variables 
affecting on operational process, which was also 
performed in this research, and helped to evaluate 
and understand the role of the present situation in 
education. Undoubtedly, understanding the facts, 
circumstances and existing prerequisites require the 
use of additional tools that could be found in other 
studies. 
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Abstrct: This research discusses Ratings of Iranian cement companies according to the analysis of their financial      
information. In this grading, it was determined how successful is the management of companies. In fact, Ratings    
companies is classifying them based on the ability of managers to maintain profitability of companies. In today’s 
competitive world in which the most important issue is survival of organizations, managers are required to adopt 
appropriate strategies through studying market and competitors accurately. This way, they would be helpful for the 
organization like an accurate and planned program. The grade, which is allocated to a company, may be related to 
different factors; however,  In this research, we have analyzed financial ratios and determined the grade and position 
of every 23 cement companies of Islamic Republic of Iran on profitability and determined their management level.  
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1. Introduction  

The present research has used financial ratios 
to determine the grade and management level of each 
company. While most business owners focus on 
providing exceptional products and services to their 
customers, they must also pay attention to the 
performance and health of their company. Financial 
ratios provide insight into the strengths and 
weaknesses of a business and give the managers 
indications of areas that need improvement. A  
thorough knowledge of which ratios to use and how to 
use them is a critical management skill. 
        The primary focus of every business is to make a 
profit, have enough liquidity to pay its bills and 
maintain control of borrowed funds. Several ratios 
give managers the tools to evaluate these areas and 
measure their performance. Businesses should 
constantly monitor these ratios to detect negative 
trends and identify areas that need improvement. 
However, it also helps for a manager to rank the 
performance of his company against major 
competitors and other businesses in the same industry. 
Two sources to find the average financial ratios for a 
wide range of industries are the Robert Morris and 
Associates Annual Statement Review, Almanac of 
Business and Industrial Financial Ratios, and the key 
business ratios published by Dun & Bradstreet. 
Managers should use the financial ratios that analyze 
profitability, liquidity and debt leverage to make the 
comparison and determine the ranking of their 
company relative to the industry averages [7]. 
A financial ratio (or accounting ratio) is a relative 
magnitude of two selected numerical values taken 
from an enterprise's financial statements. Often used 
in accounting, there are many standard ratios used to 
try to evaluate the overall financial condition of a 

corporation or other organization. Financial ratios may 
be used by managers within a firm, by current and 
potential shareholders (owners) of a firm, and by a 
firm's creditors. Financial analysts use financial ratios 
to compare the strengths and weaknesses in various 
companies.[4] If shares in a company are traded in a 
financial market, the market price of the shares is used 
in certain financial ratios. 
2. Purpose and types of ratios 

Financial ratios quantify many aspects of a 
business and are an integral part of the financial 
statement analysis. Financial ratios are categorized 
according to the financial aspect of the business which 
the ratio measures. Liquidity ratios measure the 
availability of cash to pay debt. Activity ratios 
measure how quickly a firm converts non-cash assets 
to cash assets. Debt ratios measure the firm's ability to 
repay long-term debt [8]. Profitability ratios measure 
the firm's use of its assets and control of its expenses 
to generate an acceptable rate of return. Market ratios 
measure investor response to owning a company's 
stock and also the cost of issuing stock. These are 
concerned with the return on investment for 
shareholders, and with the relationship between return 
and the value of an investment in company’s 
shares[2]. 
Financial ratios allow for comparisons 

 between companies 
 between industries 
 between different time periods for one 

company 
 between a single company and its industry 

average 
Ratios generally are not useful unless they are 

benchmarked against something else, like past 
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performance or another company. Thus, the ratios of 
firms in different industries, which face different risks, 
capital requirements, and competition, are usually 
hard to compare. 
3. Accounting methods and principles 

Financial ratios may not be directly 
comparable between companies that use different 
accounting methods or follow various standard 
accounting practices. Most public companies are 
required by law to use generally accepted accounting 
principles for their home countries, but private 
companies, partnerships and sole proprietorships may 
not use accrual basis accounting[8]. Large multi-
national corporations may use International Financial 
Reporting Standards to produce their financial 
statements, or they may use the generally accepted 
accounting principles of their home country. There is 
no international standard for calculating the summary 
data presented in all financial statements, and the 
terminology is not always consistent between 
companies, industries, countries and time periods. 
4. Literature  

There are different grading systems in 
various branches of economy in the western countries 
and Russia, one of which is the American System of 
CAML, which is used by supervisors in banks.  
The CAMEL ratings system is a method of evaluating 
the health of credit unions by the National Credit 
Union Administration (NCUA). The rating, adopted 
by the NCUA in 1987, is based upon five critical 
elements of a credit union's operations:[6] 

 (C) Capital 
 (A) Asset quality 
 (M) Management 
 (E) Earnings 
 (L) asset Liability management 
This rating system is designed to take into 

account and reflect all significant financial and 
operational factors examiners assess in their 
evaluation of a credit union's performance. Credit 
unions are rated using a combination of financial 
ratios and examiner judgment.  
5. CAMELS rating 

The CAMELS ratings or Camels rating is a 
United States supervisory rating of the bank's overall 
condition used to classify the nation’s fewer than 
8,000 banks. This rating is based on financial 
statements of the bank and on-site examination by 
regulators like the Federal Reserve, the Office of the 
Comptroller of the Currency and Federal Deposit 
Insurance Corporation. The scale is from 1 to 5 with 1 
being strongest and 5 being weakest. These ratings are 
not released to the public but only to the top 
management of the banking company to prevent a 
bank run on a bank which has a bad CAMELS rating 
[1]. 

It is a tool being used by the United States 
government in response to the global financial crisis 
of 2008 to help it decide which banks to provide 
special help for and which to not as part of its 
capitalization program authorized by the Emergency 
Economic Stabilization Act of 2008. 
6. Components 

The components of a bank's condition that are 
assessed:  

 (C) Capital adequacy, 
 (A) Asset quality, 
 (M) Management, 
 (E) Earnings, 
 (L) Liquidity and 
 (S) Sensitivity to Market Risk 
Based these features Credit rating agencies rate 

instruments proposed to issue by the respective 
company [3]. 

Another system was used by Smatov .A. K 
(1996), a researcher from Republic of Tajikistan, 
which determines the position of each company in an 
industry. The researcher divides grading into 5 groups:  
• Liquidity Ratios  
• Leverage Ratios  
• Profitability Ratios  
• Activity Ratios  
• Quality Management  

Mr. Smatov carried out grading of companies 
based on these Financial ratios [5].  
7. Methodology  

The statistical population of this research 
includes 23 companies listed in Iran Stock Exchange. 
The present research was carried out based on the 
grading criteria of Mr. Smatov in the Iranian cement 
companies and it was prepared according to the 
characteristics of Iranian cement industry. Using such 
grading in the other branch of industry is limited; 
however, it does not mean that it is impossible to use 
it for the other industry.  

In addition, we divided the following grading 
into 4 groups to determine the grade and position of 
the companies based on Smatov’s grading system:  

1. Companies with excellent management and high 
profitability ( 4.5 to 5)  

2. Companies with average management and 
average profitability (4 to 4.49)  

3. Companies with inefficient management and 
without profitability (3.5 to 3.99)  

4. Companies with poor/bankrupt and loss-making 
management; with a grade lower than(3.49)  

Profitability of companies determines management 
level. In the present research, management level refers 
to liquidity profitability and appropriate use of assets 
and investment. Consequently, economic profitability 
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of companies was evaluated by the following criteria based on the grading system:  
 
Table 1. Grading criteria for cement production companies 

Indicators limitation Higher ratings Criterion corrected  

Shareholders Equitys 
Assets 

 

> 0.5 5,0 -0,05=-1,0 

Current Assets 

Current Liabilities 
 

>1,5 5,0 -0,2=-1,0 

Inventory turnover ratio То  60 рўз 5,0 +30=-1,0 

Net Income 

Sales 
 

>25% 5,0 -6%=-1 

Growth in Income 

Growth in Sales 
 

>1.0 5,0 -0,1=-1,0 

ROA > 15% 5,0 -3,0%=-1,0 

ROE >40% 5,0 -8=-1,0 

Cost one dollar sold То 0,75 5,0 +0,05=-1,0 

Percent Direct cost of sales То 0,5 5,0 +0,04=-0,1 

Percent Direct costs to total costs То 0,7 5,0 +0,05=-0,1 
Quality Management (1*2*3*4) >5 5,0 -1=-1.0 

 
Choosing these criteria shows management quality. It can be stated that each of these criteria, by itself, 

indicates management level. An informed manager does not allow level of debits increases and profitability and 
sales of company products decrease. As, in the economic literature, such criterion indicates management level.  
Following formula is used to calculate the real grade of a company:  

A = Mb ± 
b – c 

Кi 
A=the grade was calculated 
Mb= Highest grade (maximum grade) 
b = Size of indicator 
C= Real size of indicator 
Ki= Correction criterion of indicator 
In addition, we used the following formula to calculate management level:  

R = ∑Кi 

N 
R = Factory grade  
∑ Кi  = Calculated grade for each criterion  
N = Number of criteria  
8. Research Result 

To show the grade of each ratio of the ratios used in this research, for instance in 2010, the ratio of the 
salary of stockholders to the assets of cement companies was 0.49, which is 0.01 less than 0.5:  

A = 
b – c 

=  5 - 
0,5 - 0,49 

= 5 -  0,3 = 4,7 
Кi 0,05 

The results showed that the ratio of the stockholders’ salaries to the assets of the factory in 2010 was 4.7. The 
following result was obtained to show the management level of companies:  

R = 
∑ Ki 

N 
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Management level  = 
4,7+2,9+3,8+5 

=  4,1 Ratings 
4 

 
The result shows that the grade is 4.1, which 

indicates the position and grade of Iranian cement 
companies in 2010.  The grades of the companies 
during 2008 - 2010 were as follows: 
 
Table 2- The grades of companies obtained during 
2008 – 2010 

Group of 
Companies R

an
ge

 

2010 2009 2008 

N
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P
er

c e
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P
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P
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c e
n
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Companie
s with top 

management and 
high profitability 

4,
5-

5,
0

 

4
  

17
,4

%
 

7
 

30
,4

%
 

0
 0,
0%

 

Companies with 
middle 

management and 
above average 

profitability 

4,
0-

4,
49

 

7
 

30
,4

%
 

5
 

21
,7

%
 

4
 

17
,4

%
 

 
Companies 

Patient 
management and 

No profitable 

3,
5-

3,
99

 

3
 8,
7%

 

5
 

21
,7

%
 

9
 

39
,1

%
 

 
Companies 
With poor 

management or 
Bankruptcy and 

the loss 

то
 3

,4
9

 

9
 

43
,5

%
 

6
 

26
,1

%
 

10
 43

,5
%

 

Total Х
 23

 10
0%

 

23
 10

0%
 

23
 10

0%
 

 
The results extracted from this table shows 

that companies management was at a lower level in 
2008, as 19 out of 23 companies were placed in 
Group 3 and 4; in other words, 82.6 percent of the 
companies had a poor management.  

However, the managers of companies had a 
good performance in 2009, as 7 companies were 
placed in Group 1. It can be stated that 12 out of 23 
companies were placed in Groups 1 and 2. It shows 
that the companies had successful managers and 

number of successful companies exceeds half of the 
sample companies. Nevertheless, in 2010, the 
managers could not continue and the number of 7 
companies, which used to be in Group 1 in 2009, 
descended to 4 companies. In 2010, totally, half of 
the companies, i.e. 11 companies were placed in 
Groups 1 and 2. Nine companies, 43.5% of them, 
were in Group 4. It shows that the companies are in 
an unpleasant situation.  

The following table shows the grades 
obtained from analyzing financial information of the 
sample companies and the grade of each company, 
which were determined during 2008 - 2010.  
 
Table 3 - The grade of each company during 2008 
– 2010 

Company Name 
Rank 

2010 2009 2008 

Tehran 4,0 4,4 3,9 
Bojnourd 2,9 2,1 2,4 
Dapab 4,4 4,5 3,6 
Dshststan 4,4 3,9 3,8 
Doroud 3,1 3,7 3,8 
Elam 2,8 3,7 2,6 
Fares 3,8 4,3 3,9 
Gharb 3,5 2,8 1,5 
Hormozgan 4,5 4,8 3,6 
Kerman  4,0 4,4 3,9 
Khzar  1,7 2,1 2,5 
Mazandaran 4,3 2,3 2,8 
Arrowmyh 3,4 3,9 3,3 

Sfyda Neiriz 4,5 4,6 4,3 

Sepahan 3,1 3,2 3,3 

Shmal 2,5 2,8 2,4 

Svfyan 2,5 3,9 3,5 

Gain 4,4 4,8 4,3 

Kurdistan 4,7 4,5 4,0 

Kash 3,8 4,7 3,8 

Caron 3,2 4,0 3,2 

Asfhan 4,4 4,5 4,2 

Hegmatan 4,5 4,1 2,1 

Iran 4,1 4,2 3,7 
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9. Summary  
In the present research, we studied Ratings 

of 23 Iranian cement companies. The results obtained 
based on the analysis of their financial ratios during 
2008 - 2010 showed that management of cement 
companies in Iran was in a favorable condition and 
their grades in 2008 - 2010 were 3.7, 4.2 and 4.1, 
respectively. However, the obtained results do not 
mean that all the companies enjoyed an excellent 
levsel of management. It can be stated that the 
Iranian. 
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Abstract: In this study, the role and importance of management accounting in organizations in achieving the 
organizational goals has been discussed. Management accounting in the world has enjoyed a rapid growth and 
dynamics and has regularly presented new intellectual products to the managers and leaders of the organizations. In 
addition, management accounting, as new business knowledge, can help the managers in successful interactions with 
one another with a variable environment through providing information. Managers in both profit and nonprofit 
organizations have an interaction with their own management accounting system. Sometimes, a manager uses the 
management accounting system for planning and decision making and in some other times, this system measures the 
performance and affects the managers’ behavior. Management accounting system is considered as a source of 
information for making planning decisions and at the same time it is considered as a part of control system of an 
organization. Management accounting helps to create value in an organization through improving decision making 
process and control of organizational members.  
[Issa Heidari. Management Accounting and its Role in Organizations Life Sci J 2012;9(4):545-550] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 82 
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1. Introduction 

Nowadays, the organizations are faced with 
severe complexities and changes due to the 
technological development in the industries and 
changes in production systems. These changes are to 
the extent that the management alone could not fully 
understand its environment in the organization. 
Therefore, it has become necessary to provide a 
system to help the management in specifying the 
problems, setting goals, precisely identifying the 
issue, defining possible solutions, evaluating 
solutions, and selecting, implementing, monitoring 
and evaluating the optimum solution. Management 
information system and decision support systems 
have been created and developed for this purpose. 
Management accounting information system has been 
also developed in the same field, so that it provides 
an important part of the information required by 
management. For these reasons, the manager cannot 
perform its duties efficiently, even by relying on 
personal information and experiences and the 
information reflected in the financial statements. 
Management accounting information system has been 
emerged, grown and developed with development 
and complication of the production system in order to 
help the management in decision making. The role of 
management accounting "is to prepare and provide 
relevant and useful information to help management 
in planning the activities, applying management 
control and rational decision making in achieving the 
organization's goals". Management accounting 
should not be considered as a set of fixed rules, 
because it tries to help the intra-organizational 

individuals in making decisions and is a reliable 
guide in determining future policies and planning of 
the organization. 
2. What is Management accounting? 
       Management accounting is a system of 
measuring and providing operational and financial 
information that guides managerial action, motivates 
behaviors, and supports and creates the cultural 
values necessary to achieve an organization’s 
strategic objectives. There are four key ideas 
contained in this definition of management 
accounting. These ideas capture the nature, scope, 
purpose, and attributes of management accounting. 
1. By nature management accounting is a 
measurement process. 
2. The scope of management accounting 
includes financial information, such as cost, and 
operational information, such as percentage of 
defective units produced. 
3. The purpose of management accounting is to 
help an organization reach its key strategic 
objectives. It is not meant for mandated financial and 
tax reporting purposes. 
4.  Good management accounting information 
has three attributes: 
 Technical—it enhances the understanding of 
the phenomena measured and provides relevant 
information for strategic decisions. 
 Behavioral—it encourages actions that are 
consistent with an organization’s strategic objectives. 
 Cultural—it supports and/or creates a set of 
shared cultural values, beliefs, and mindsets in an 
organization and society. 
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3. Definitions of management accounting: 
     Managerial accounting is concerned with 
providing information to managers- that is, to those 
who are inside an organization and who direct and 
control its operations. Managerial accounting can be 
contrasted with financial accounting, which is 
concerned with providing information to 
stockholders, creditors and others who are outside an 
organization [4] 

International Federation of Accountants 
(IFAC), has defined management accounting as 
follows: "Management accounting is the process of 
recognition, measurement, accumulation, analysis, 
planning, interpretation and relation of (financial and 
operational) information which is used by the 
managers to plan, evaluate and control the 
organization and to ensure accounting and how to use 
the respective sources". 

Institute of Management Accountants (IMA) 
defines management accounting as follows:  
"Management accounting is the process of 
identification, measurement, collection, analysis, 
preparation, interpretation, evaluation and internal 
control of the organization's activities to ensure the 
appropriate use of capital."  

According to the definition of Chartered 
Institute of Management Accountants (CIMA), The 
world's largest international source of management 
accounting, management accounting is defined as 
follows: 
    Management accounting is to apply the principles 
of accounting and financial management in order to 
create, preserve, store and increase value from the 
view point of public or private profit or nonprofit 
organizations [10]. Management accounting is the 
part of management which identifies, produces, 
provides and interprets the information associated 
with the following objectives[14]:  
 Helping to make strategic decisions and 
design organizational strategies  
 Long-term, medium-term and short-term 
planning of activities  
 Determining the capital structure and 
financing this structure 
  Designing motivational strategies for senior 
managers and stakeholders  
 Contribution to making the operational 
decisions  
 Control of operations and ensure of efficient 
use of resources  
 Measuring and reporting financial and non-
financial performance to the managers and the other 
stakeholders  
 Safeguarding tangible and intangible assets  

 Implementing processes of administration of 
organization, risk management and internal controls  
 
4. The importance of management accounting 
        Management accounting is one of the most 
important management tools in designing the 
required guidelines and planning to achieve the 
organizational goals. According to the type of 
activity, the organizations have different goals but at 
the same time they have also common goals in some 
cases, such as resource management and cost 
reduction of activities and services [12]. In today's 
world, technological changes and changes of 
customer tastes and the international market 
competition have made the organizations the 
dynamic units whose prerequisite for survival and 
excellence in this field have been made by them. 
Inevitably, these organizations choose systems 
through which they can provide their required 
information along with these changes. Since the 
management accounting does not follow a closed 
framework and accepted rules and principles, it has 
the required flexibility. Management accounting is 
responsible for providing the information required by 
managers in decision-making process, planning, 
leadership and control of normal activities as well as 
the possibility of measurement and evaluation of 
performance of sub-units, managers and other 
employees and ultimately helps in achieving the 
organizational goals, including profitability, cost 
price reduction, product diversification, risk 
mitigation, preeminence in the competition market, 
product quality, increase of productivity and 
efficiency. 
     Naturally, management accounting is a process 
and a system used to collect information and measure 
whose performance is represented as operational and 
financial information and its purpose, as an effective 
tool for managers, is to help the organization to 
achieve its great goals [8]. The role of management 
accounting can analytically be considered as creation 
of solutions to get the information in the past and 
present and future programs, derived from extra-
organizational and intra organizational factors which 
provides appropriate information and make it 
available to the management using tools as 
understandable models and interprets this information 
in a way that it would allow the assessment of the 
internal units and products and facilitates decision 
making by providing effective information in contrast 
to the problems beyond the enterprise and makes it 
possible to focus on future events through preparing 
the ground for strategic planning. Accounting 
management can play a highly valuable role in 
identifying and revising work procedures to control 
and review the activities and identifies the deviations 



ncesite.comhttp://www.lifescie)                                                          42012;9( Life Science Journal 

 

547 
 

occurred by comparing the predicted goals with 
actual performance, and analyzing and interpreting 
them, presents appropriate strategies to the 
management to improve the structure and activities. 
      It can be generally noted that management 
accounting is a system to measure and collect 
financial and operational information which leads 
management activities and motivational behaviors 
and creates and supports the cultural values needed to 
achieve strategic goals of the organization [2]. 
 
5. Key processes of management accounting 

Key processes of management accounting 
include the following items: 
Analysis: Endogenous and exogenous complications 
from past and present information and future plans 
are resulted from the internal and external 
environment of the company [7]. The role of 
management accounting is to design mechanisms to 
obtain financial information with a cost effective 
(cost - benefit) method and then to make the 
information available to the management at the right 
time [3]. 
Decision making: management accounting, in fact, 
plays an important role in providing effective 
information for the managers’ decision making on 
solving the existing problems [11]. 
Planning: One of the key and major tasks of 
management accounting is to focus on future 
events. In many companies, the historical data can be 
used to evaluate the changes in major operations and 
a guide for the strategic operations. Management 
accounting has an important role in providing the 
ground for planning of providing trivial activities in 
quantitative goals. 
Control: Although management accounting normally 
has no updated control on the operations of the 
organization, it can play an important role in 
determining and improving the mechanisms for 
reviewing and controlling the organization’s activity 
[9]. Comparing goals of planned and actual activities 
(what has happened), management accounting can 
detect the differences, investigate further 
commitments and then, present practical and useful 
suggestions to the managers. 
      Main topics of management accounting 
      All aspects of management accounting are 
practically influenced by several major topics, which 
include: 
a. Information: The need for information is 
usually considered as a driving force to the 
management accounting [6]. Management accounting 
information often satisfies two main purposes: 
 Facilitating decision making 
 Affecting decision making 

   Decision makers will be provided with information 
to help them choose the best solution. This 
information often affects the decision of 
managers. For example, imagine the annual budget of 
a profit organization. Although the budget is 
provided by management accounting, it must be 
finally approved by senior management of the profit 
organization. In addition, budget information affects 
the managers’ decision making. Because, at the end 
of the year, actual expenditure will be compared with 
budgeted amounts and any significant deviation will 
be analyzed. 
b. Behavioral effects: reaction of managers and staff 
to management accounting information often has 
important effects on the events of profit units. For 
example, what is the reaction of production manager 
to the approved budget? Or how does the information 
of the cost price goods affect the pricing of goods and 
services? Or ... All these questions are related to 
behavioral tendencies of people and their limitations 
in the related information. The more understanding of 
the management accountants of the employees’ 
behaviors; the more effective will be the provision of 
required information for them. 
c. Costs and benefits:   Information can be 
considered as goods. Information can be obtained or 
purchased and used as other goods. Information can 
be of high or low quality, can be presented timely or 
delayed, and finally can be relevant or irrelevant. 
Like other goods and services, providing information 
is costly and is expected to have benefits. Cost of 
providing accounting information in profit 
organizations usually includes salaries and benefits of 
management accounting staff, purchasing and 
computer operation costs and expenses spent by the 
data users for studying, and comprehension and using 
information. Benefits of information also include 
more effective planning, improvement of decision-
making, higher efficiency of operations and 
leadership and better control of operations. 
 
6. The purpose of management accounting in 
achieving organizational goals 
    Today, organizations have different goals and may 
be even qualified to a combination of goals. Thus, no 
comprehensive and uniform rule can be developed 
for all organizations [14]. The goals which are 
frequently emphasized by the organizations include: 
1. An acceptable level of profit (profitability) 
2.  Growth 
3.  Financial self-sufficiency 
4. Market Diversity  
5.  Social Services  
6.  Observation of social responsibilities 
    Regardless of which one of the above points are 
considered by the organizational objectives, the 
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management’s duty has been to ensure of achieving 
goals. 

Today, unstructured and unconsidered 
achievement of the goals involving changes in 
structural and technological elements and functional 
goals and patterns, makes the organization undergo 
crisis and stagnation for various reasons. Following 
factors have made it difficult for today’s management 
to develop the organizational goals: 
 As an open system, the organizations are 
exposed to serious effectiveness from the 
surrounding and internal environment. Factors and 
elements such as the increasing technological 
progress, economic developments, intertwined and 
complex commercial networks, difficulties in 
meeting the market needs and passing through 
winding path of competitions, have made the rules 
and regulations overseeing the function of the 
organization's goals achievement more difficult. 
 Today's organizations are faced with the 
phenomenon of conflict between the various 
components forming the whole system i.e. their 
subsets and subsystems. This conflict which occurs 
as a results of factors such as difference in perception 
and cognition, ideas and norms, goals and values and 
attitudes of managers, the interdependence of various 
sectors of the organization’s activity, confusion in 
roles and responsibilities and so, is an inevitable trait 
which must be controlled or resolved through 
management’s strategy. 
 As a dynamic phenomenon, the 
organizations are always subjected to 
changes. Mystery and key to escape from the 
problems and achieve goals of the organization in 
complex and difficult conditions is the rational 
management plan which will be possible by relying 
on reassuring data. Meanwhile, the management 
accounting system is one of the methods of providing 
information. Management accounting is a branch of 
accounting planned to meet the needs of the intra-
organizational managers and administrators which 
will provide a variety of information regarding 
different financial and operational issues. This 
information which is prepared in the form of detailed 
reports, is interpreted, translated and used by 
managers and other users. Actually, it is worth 
mentioning that the success of management 
accounting depends on how much managers’ 
decision making improves by presenting accounting 
information. Thus, providing information cannot 
merely help management in performing its duties, but 
the presented information must have the following 
features (e.g., relevance, timeliness, validity, 
importance, and comparability) to be used in decision 
making by the management. If management 
accounting fails to provide the information required 

by the management with the required quality to be 
effective in management decision making, the 
mentioned system will have no effect but imposing 
costs to the organization. Thus, the quality of the 
provided information is of high importance and 
should be particularly considered. 
Generally, the fundamental purpose of management 
accounting is to help the organization achieve 
strategic objectives. Realization of these goals meets 
needs of customers and the other shareholders. As a 
result, achieving these goals, the organization can 
preserve its position and distinguish itself from the 
other competitors. 
      Today most organizations face stiff global 
competition. To kee customers satisfied and meet the 
demands of other resource providers, contemporary 
firms must compete simultaneously on three 
dimensions: quality, cost, and time. These three 
elements form a strategic triangle. Each one is quite 
broad [13]. 
And it varies from one organization to another 
organization or from one product to another product 
(see figure 1). 
 

  
 
 
 
  
 
  

Figure 1: Elements of Strategy 
 

 Quality is the total experience of a customer 
with a product. It includes the 
Physical characteristics of a product, such as its 
features, and the reliability of 
performance of these features. Quality also includes 
service features such as after - 
Sale support and service, and the performance level 
at which these services are 
Performed by an organization [1]. 

 Cost includes the resources expended by 
producers and their support organize- 
tions such as suppliers and dealers. Production costs 
encompass the entire “value 
Chain,” that is, all parties from suppliers to after-
sales service and disposers or 
Recyclers that create value for customers. Cost also 
includes resources expended 
by customers. Customer’s cost includes the cost of 
maintaining and disposing of a 
product. This is often called their “cost of 
ownership .”  

 Time means that existing products must be 
available when a customer needs 

Cost Quality 

Time  
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them. Time also means that a firm develops products 
with new features or 
Innovative technologies rapidly and takes these 
products to the market quickly. It 
also encompasses the time it takes to complete a 
cycle of activities such as start to 
end of production. 
It should be noted that management accounting is not 
the goal, but it is important to achieve the goals of the 
organization. Management accounting helps the 
managers to assist the organizations in achieving the 
objectives and competitive advantage through 
collecting and disseminating information about the 
strategic elements. 
     Figure 2 captures this interactive relationship 
between organizational strategies, management 
accounting, and the daily activities of individuals in 
the organization. The information flows in both 
directions. 
 

 
 
 
 
 
 
 
 
 
 
 
Figure 2: Role of Management Accounting in 
Strategy Deployment 
 
In fact, providing the appropriate information, 
management accounting system helps the 
organization on quality, cost and time in order to 
achieve the organizational goals[2]. 
 
7. Accounting management and helping the 
managers 
 Perception of cause and effect relationships: 
Management accounting can help the management in 
what has caused the cost or why there is an empty or 
useless capacity for production. 
 Identifying activities that do not develop 
value added or are not efficient: Identifying 
inconsistent or repetitive activities or tasks that are 
not related to the customer needs, management 
accounting helps to redesign business processes. 
 Understanding the relationship between 
different components of a value chain: management 
accounting information can show the impact of 
intermediate or supplier’s activities on what the 
customer finally pays for a product. 

 Identifying the process bottlenecks inside or 
outside the company: management accounting can 
show what components of the business process 
(machine or human) limits the efficiency of system 
and can cause customer dissatisfaction. 
 Clarification of issues and changing the 
individuals’ understanding  
 Motivating managers and employees: 
Measurement of the components specifies 
the desirable behavior. People usually respond to 
these measurements 
 Change of trends and directions: criteria 
which are surely of evaluation type  
will cause changes in levels of trends and efforts. For 
example, time standard for performing an activity 
specifies a goal that is expected to be achieved by 
reasonable efforts of the employees. In case of 
success, they will revise their effort level and, 
consequently, they will have a better performance 
next time. 
 Change of relations: people tend to attribute 
success to their activities, but they attribute failures to 
the environmental factors. Research has shown that 
this attribution can change through management 
accounting criteria and finally can alter the behaviors.  
  
  
 
 
 
 
 
 
8. Conclusion 
    Since management accounting has no similarity 
with financial accounting, a manager can select the 
tools and techniques that likes. Sometimes, this 
selection is successful and in other cases, it depends 
on the strategy of the organization. However, 
selection of the accurate strategy for the organization 
is a major factor. In addition, through the 
development of technology in the industries and the 
changes in production systems, the organizations 
have been faced with so severe complexities and 
changes that the management could not alone have 
enough knowledge about its environment in the 
organization. Therefore, it is essential that a system 
should be created in which it helps the management 
in identifying problems, setting goals, determining 
the issue precisely, defining possible solutions and 
evaluating these solutions and selecting, 
implementing, monitoring and evaluating an 
optimum solution. Management accounting 
information system has been developed in the same 
field; so that it provides an important part of the 
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information needed by management. Thus, the role of 
management accounting includes 
preparation, measurement and collection of financial 
and operational information which leads management 
activities and motivational behaviors and creates and 
supports the cultural values needed to achieve 
strategic goals of the organization. 
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Abstract: The food industries in Iran is widely recognized as a 'sunrise industry', with a huge potential for uplifting 
the agricultural economy, creating large scale processed food manufacturing and food chain facilities and resulting 
in the generation of employment and export earnings.   Due to the importance of Food Industries in Iran this paper 
estimated and investigated the efficiency in this industry. The stochastic frontier approach is applied. The result 
showed that the measure of the   average technical inefficiency of the Iranian food industries was 26%. In other 
words, the food industries of Iran are only 74% technically efficient. The important factors that affect on efficiency 
in food industries of Iran are Education (ED), skilled (SK), specialization (SP) and workers insurance (IN). All the 
factors have the expected significance values and are consistent with theory.   
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1. Introduction 
              Food processing plays an important role in 
economic development. It can provide new outlets 
for agricultural output, raising the income of farmers, 
who tend to be poorer than non-farmers. The sector is 
sometimes involved in providing credit, seed, and 
technical assistance to producers in order to obtain 
higher-value crops. Furthermore, food processing 
generates employment, more so than many other 
manufacturing sectors because it is relatively labor-
intensive. Since food processing plants are often 
located in rural areas, they create jobs for rural 
households, where poverty is often concentrated. 
Finally, the food processing sector can play a role in 
improving nutrition through fortification and the 
supply of foods with longer shelf-life. As a result, 
this industry is one of the largest industries in Iran. 
Based on the 2010 reports by the Statistical Centre of 
Iran (SCI), the sector is ranked first in terms of 
employment (18.9 percent). Moreover, in terms of 
value-added, it is ranked third (19 percent). In 
addition, the development of these industries would 
increase the demand for agricultural products in food 
processing and reduce the level of waste. The 
importance equally lies in identifying the strength 
and the weakness of the food industry in presenting 
scientific solutions to researchers. It will also assist 
economic policymakers to reach their program goals 
quickly. Briefly, the importance of food industries is 
due to three important factors; 1) Priority of the Non-
oil Exports in Foreign Trade, 2) Respond to Nutrition 
of population, 3) Prevention of Wastage.  Over the 
last two decades the government has encouraged the 
expansion of agro-industries and food industries. The 
increment of productivity and efficiency are the best 

ways that can increase the firms’ profit in this sector. 
However the author have been studied related to 
determinants of productivity (Afrooz, et al. 2011) but 
unfortunately, there weren’t a robust research 
regarding to efficiency and it’s determinant in this 
sector.  Therefore this paper estimated the technical 
efficiency by using the stochastic frontier approach 
(SFA). 
 2. Literature review   
              There are two approaches that can be used to 
estimate efficiency, i.e. parametric and 
nonparametric. The parametric approach involves 
estimation of a SFA models, whereas the non-
parametric approach uses a linear programming 
method i.e. DAE approach. Parametric approach is 
preferred over the non-parametric approach because 
of its ability to relax the constant returns to scale 
assumption imposed under the latter approach, and 
application of mathematical forms as opposed to the 
linear programming of the nonparametric approach. 
In the usual stochastic frontier model it is 
acknowledged that the estimation of production or 
cost functions must respect the fact that actual 
production cannot exceed maximum possible 
production given input quantities,   (Aigner, Lovell 
and Schmidt 1977, and Meeusen and Broeck 1977). 
Kumbhakar, Ghosh and McGuckin (1991) and 
Battese and Coelli (1995) were the first to suggest 
that determining the factors responsible for 
inefficiency is an essential component of efficiency 
analysis. The important task is to relate inefficiency 
to a number of factors that are likely to be 
determinants, and measure the extent to which they 
contribute to the presence of inefficiency. 
Kumbhakar, Ghosh and McGukin (1991) and Battese 
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and Coelli (1995) suggested that under the 
assumption of truncated normal one-sided error term, 
the mean of the truncated normal distribution could 
be expressed as a function of certain covariates, a 
closed form likelihood function can be derived, and 
the method of maximum likelihood may be used to 
obtain parameter estimates, and provide inefficiency 
measures. Stochastic frontier approach has found 
wide acceptance within the agricultural economics 
literature and industrial settings (Battese and Coelli, 
1992; Coelli and Battese, 1996), because of their 
consistency with theory, versatility and relative ease 
of estimation. A number of studies examined the 
technical efficiency of manufacturing industries in 
developing countries (Nishimizu and Page, 1982; 
Abdulkhadiri and Pickles, 1990; and Chuang, 1996; 
Harris, 1993; Sheehan, 1997) and steel production 
(Wu, 1996). Some literature focused on stochastic 
frontier model with distributional assumptions by 
which efficiency effects can be separated from 
stochastic element in the model and for this reason a 
distributional assumption has to be made (Bauer, 
1990). Among others, an exponential distribution 
(Meeusen and Broeck, 1977); a normal distribution 
truncated at zero (Aigner, Lovell and Schmidt 1977); 
a half-normal distribution truncated at zero (Jondrow, 
et al. 1982) and a two-parameter Gamma or Normal 
distribution (Greene, 1990). However, these are 
computationally more complex, there are no priori 
reasons for choosing one distributional form over the 
other, and all have advantages and disadvantages 
(Coelli, Rao and Battese 1998). Ritter and Simar 
(1997) found that the requirement for the estimation 
of two parameters in the distribution may result in 
identification problems and several hundreds of 
observations would be required before such 
parameters could be determined. Further a maximum 
of the log-likelihood function may not exist under 
some circumstances. In general there are two types of 
panel data that can be adopted in measuring 
efficiency: time-invariant and time-variant. The 
former type of panel data model is specified in a way 
that the TE does not change over time (i.e. constant) 
but varies across firms, while the latter type of 
models allow the TE to vary across firms and through 
time for each firm. A number of studies have also 
attempted to estimate time-varying inefficiency. 
Cornwell, Schmidt and Sickles (1990) replaced the 
firm effect by a squared function of time with 
parameters that vary over time. Kumbhakar (1990) 
allowed a time-varying inefficiency measure 
assuming that it was the product of the specific firm 
inefficiency effect and an exponential function of 
time. This allows flexibility in inefficiency changes 
over time, although no empirical applications have 
been developed using this approach (Coelli, Rao and 

Battese, 1998). ML estimates of stochastic frontier 
functions for panel data with time varying 
efficiencies was estimated by Battese and Coelli 
(1995). More specifically, Battese and Coelli (1995) 
propose a stochastic frontier function for panel data 
in which inefficiencies are expressed as specific 
functions of explanatory variables. The model 
assumes firm effects to be distributed as truncated 
normal random variables, which are also permitted. 
In this analysis we use parametric approach, 
specifically SFA model to estimate the TE associated 
with the FI in Iran. 
 
3. Methodology   
              We used a time-varying inefficiency effects 
measure assuming truncated at zero of normal 
distribution by Battese and Coelli (1995) in this 
paper. Stochastic estimations impose  

   

             
( , ) it itv u

it ity f x e 
          (1) 

 

For time t = 1, 2, ..., T, y it output, x it  is a (1 × k) 
vector of inputs and β  is a (k × 1) vector of 
parameters to be estimated. The error term v it is 
assumed to be independently and identically 
distributed as N (0,σ2

v  ) and captures random 
variation in outputs due to factors  beyond the control 
of firms. The error term u captures INEF in 
production.  Coelli et al. (2005), assumed that: The 
error term ε = (vi – ui) and  ui is a non-negative 
random error which is assumed to account for  errors 
and other factors under the control of a firm. vi is the 
asymmetric random error which is assumed to be 
normally distributed as   N(0, σ2

v ) and accounts for 
measurement of errors and other factors beyond the 
control of the firm and also  vi is a two-sided random 
errors while ui is a one-sided EF component. The 
parameters of vi and the parameters of ui are assumed 
to be independent of each other. The error term uit 
captures INEF in production, specified by:  

          it it itu z w                               (2)   

 Where z it a (1 × m)  is the vector of explanatory 
variables, δ a (m × 1)  is the vector of unknown 
coefficients and wit a random variable such that uit is 
obtained by a non-negative truncation of the parent 
distribution N (zitδ,σ2

u). The condition uit in the 
equation (2) guarantees that all observations lie on or 
beneath the stochastic production frontier.  Following 
Battese and Coelli (1995; 2005), the variance terms 
are parameterized by replacing σ2

v and σ2
u with 

σ2=σ2
v+ σ2

u   and λ= σ2
u/ (σ2v+ σ2

u).  The value of 
λ=0 when there are no deviations in output due to 
INEF and λ = 1 implies that there is no deviations in 
output result from stochastic variations in the 
production possibility frontier. The firm or sub-sector   
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EF of the i-th firm or sub-sector   in the t-th period 
for the basic case can be defined as: 

( , )
exp( )

( 0, )
itit it it u

it it it

it it it

E y u x
TE e z w

E y u x
    


 (3) 

 
The EF measured must have a value between 0 and 1. 
The empirical stochastic frontier model is usually 
specified in (natural) logs, so in INEF term, u it can 
be interpreted as the percentage deviation of observed 
performance, y it from the firm’s own frontier. This 
model is estimated using Maximum Likelihood 
Estimation (MLE).  
4. Data sources 
              Annual data on output, value added, capital 
a, labor and factors that affect efficiency such as 
education of workers(ED), skilled of workers(SK) 
and specialty of workers (SP)for the food industries 
were compiled in the periods 1995–2006 from the 
Annual Survey of Manufacturing Industries published 
by the Statistical Centre of Iran. The variables were 
deflated by using price index of each group on the 
base year 1997 that was published by the Central 
Bank of Iran.   
Table 1. Tests of hypothesis for coefficient of the 
TEF  
 

Null hypothesis Log-
likelihood 

value 

Test 
Statistic 

λ 

Critical 
Value 

χ2  
0.95 

Decision 

H0: γ = δ0 =...= δ8=0 
(No technical  INEF 

exists) 
68.5 82.8 18.3 rejectH0 

 

5. Empirical results  
              In this study, the equation (1&2) is utilized 
simultaneously in the program FRONTIER4.1 ( 
Coeli ,1966) to measure INEF and determinants of 
INEF in total FI of Iran. The empirical equation can 
be defined as: 

  0 1 2ln ln lnit it it it itY K L v u      
 (4) 

 
i= (1, 2, 3……22) sub-sector      .t= (1995….2006) 
Where; Y, K and L are output, capital stock and 
labour respectively. vit is error term and  uit is  
measure of inefficiency that for the 22 sub-sector of 
food industries of Iran  over 12 years (panel data 
sets) are defined by equation (5): 
 

0 1 2 3 4 5 6 7 8it it it it it it it it it itu SK SP ED GN PW FS NC IN w                 

 
(5) 

i = (1, 2, 3……22) sub-sector,   t= (1995….2006)  
Where: SK is ratio of skilled workers to total 
workers, SP is specialization or ratio of engineers to 

total workers, ED is ratio of educated workers to total 
workers , PW is ratio of product workers to non-
product workers, IN is insurances per worker in each 
sub-sector, NC is nutrition cost per worker and FS  is 
firm size.   A formal hypothesis test was conducted in 
order to determine the random variables associated 
with the TINEF and the residual error term of the 
data sets. Table 1 shows the value of the test statistic 
λ over the critical value, meaning that the null 
hypothesis (H0) indicates that TINEF does not exists 
in the FI (γ = δ0 =...= δ8 =0) is strongly rejected, 
indicating that TINEF effects are present. 
 

Table 2. MLE of the production frontier and 
determinants of TINEF of FI 

Variable 
Expected 

sign 
Coefficient 

Stochastic Frontier 
Model 

  

Constant n
 

1.53*** 
Log-labor +

 
0.73*** 

Log-capital +
 

0.24*** 
INEF effects   

Constant n 1.005*** 
ED _

 
-0.57*** 

SP _
 

-1.13*** 
SK _

 
-0.51*** 

PW _
 

0.0003 
IN _ -0.18** 
NC _

 
-0.089*** 

FS _
 

-0.055*** 
Variance 

parameters 
  

2
u   0.13*** 

   0.78*** 

Mean Technical EF  0.74 
 *, **, *** denote statistical significance at the 10%, 
5%  and 1%, respectively 
 
          The estimation of TINEF for 22 sub-sector of FI 
is presented in Table (2) The results of the stochastic 
frontier model are presented in the first section of the 
table which shows the correlation between the total FI 
production value and the factors of production (i.e. 
labor and capital). Meanwhile, the results of the INEF 
effects model are presented in the second section of the 
tables showing the impact of Zi variables on the 
TINEF.   
 

       The estimated value of the variance λ (0.78) 
indicates that the INEF effects are likely to be highly 
significant in the analysis. The estimated average 
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TINEF is 26%. In other words, the Iranian FI of is 
only 74% technically efficient. The estimated 
coefficients in the TINEF model for the Education 
(ED), skill (SK), specialization (SP), workers 
insurance (IN), worker nutrition (NC) and firm size 
(FS), have the expected values and significance, 
meaning that an increase in ED, SK, SP, IN, NC and 
FS lead to increased production EF. The most 
striking result to emerge from the data is that fact that 
the values of all parameters were as expected. 
Specialization (SP), Education (ED) and skills (SK) 
were important determinants of the EF in the FI of 
Iran. In the other word, increasing human capital 
cusses decreasing inefficiency in FI of Iran. The 
specialization coefficient is -1.13 this means if the 
specialist worker   increase one percent inefficiency 
in FI will be decrease 1.13 percent. After 
specialization the educations level of workers and 
skilled of workers have more effect on efficiency 
than other factors. The educated workers (ED) 
coefficient and SK coefficient are   -0.57 and -0.51 
respectively that they are close together. The results, 
as shown in Table 2 indicate that the other factors 
that affect TINEF are IN, NC, FS and PW. The 
results show that there are significant relationships 
between TINEF and them except PW. The 
coefficients of the factors are -0.18, -0.089 and -
0.055 for IN, NC and FS respectively. Among these 
factors IN has more effect on TINEF. That means 
increase in social insurance and health insurance 
increases the efficiency of the workers.  The NC 
coefficient indicates that a weakly significant 
relationship was found between the nutrition of 
workers and TINEF. The average EF of the 22 sub-
sectors of FI   illustrated that the highest average of 
EF among all sub-sectors is related to sub-sector1514 
(Vegetable and animal oils and fats), while the lowest 
average of EF is for subsector 1517(Cleansing, 
sorting and packaging of dates), i.e. 0.94 and 0.53 
respectively. One of the main reasons for the high 
INEF in sub-sector 1517 is that the “Cleansing, 
sorting and packaging of dates” was a seasonal 
industry and manufacturers could not use production 
factors to their full capacity. 
6.Conclusion   
              As aforementioned, TINEF was estimated 
and the average TINEF of the Iranian FI measured 
was 26%.  In simpler words, the FI of Iran was 
technically and only 74% efficient.  The important 
factors affecting the efficiency of FI are the estimated 
coefficients in the TINEF model for the Education 
(ED), skilled (SK), specialization (SP), workers’ 
insurance (IN), workers’ nutrition (NC) and firm size 
(FS).  All the factors have the expected significance 
values and are consistent with the theory.  
Specialization (SP), Education (ED) and skills (SK) 

were shown to be the important determinants of the 
EF in the FI of Iran.  They particularly illustrate that 
increasing human capital will cause inefficiency in FI 
of Iran to decrease.  The highest average of EF 
among all the sub-sectors was indicated for sub-
sector 1514 (namely, vegetables and animal oils and 
fat), while the lowest average of EF was for sub-
sector 1517 (namely, cleaning, sorting and packing of 
dates), with 0.94 and 0.53, respectively.   
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Abstract: Motivation theories and their application constitute one of the broadest issues among researchers of 
organizational behaviour of which motivation is the most fundamental issue.Therefore, in this paper, four new 
theories of motivation are studied to explain the effects of these theories in organizations. The results show that 
applying these theories in the organization improves employee performance and job satisfaction, and that using 
these theories, can be justified, the rate of productivity, absenteeism and staff mobility, in the use and application of 
these theories needs to be carefully because the only motivating factor in the break back, will not be enough to boost 
performance. These theories are three needs theory, equity theory, expectancy theory and attribution theory.  
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http://www.lifesciencesite.com.  
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1. Introduction 
              Motivation is the desire to strengthen the 
effort to achieve a goal or objective. The overall 
motivation for all categories, including stimulant, 
desires, needs, and forces are similar, and attaining a 
goal can be achieved without enthusiasm. In order to 
encourage people to do the best with excellent results 
requires identifying the motivational force, and 
understanding how the motivational forces behave 
with such concepts, goals, and needs and their 
relationship with the concept of motivation. 
Motivation is the force that causes people to behave 
in a certain way. Motivating employees so that it 
leads to the highest level of organizational 
performance is an important management task, 
thereby enabling someone to reach a high level of 
motivation to decide to take action (Moorhead & 
Griffin, 2003). Subject motivation is the most basic 
issue of organizational behaviour issues under study 
and implementation is a means of motivation to 
respond to confusing questions about humans and 
human behaviour, such as why some employees in 
organizations have more than others and have better 
performance and why an organization’s employees 
do not have equal performance under the same 
conditions.Actually, motivation causes behaviour and 
direction is determined by their behaviour. 
Motivation for the consensus of the employees of the 
organization in respect of the organizational goals 
and the staff’s ability to facilitate the maximum 
output of employees in organizations is important in 
organization and management theories (Jahromi, 
2005). 
        For many people, motivation is not a personality 
trait that they possess. Motivation is the interaction 
with the situation and the individual. Thus, 
individuals differ in terms of motivational dynamics, 

and the amount and level of motivation, varies not 
only between individuals, but also at different times 
(Robbins, 2004). 
Motivation is of importance not only for economic 
organizations, but many psychologists (Glover & 
Bruning, 2008; Greenberg, 1989). Consider 
motivation as a factor for increasing the capacity of 
individuals. 
2. New theories of motivation  
             The 1950s was very rich in terms of 
presenting the concepts of motivation. During this 
decade, three major theories – Maslow’s hierarchy of 
needs (1954), MacGregor’s motivation theory (1960), 
and Herzberg’s hygiene theory (1966), were 
formulated. Although they constituted the 
cornerstone of theories that were presented later and 
practiced by managers, critics have attacked their 
credibility and trust (Frederick, 1966; Maslow, 1954; 
McGregor, 1960). Criticisms against the early 
theories of motivation will lead to changes in the 
concept of motivation. Many researchers (Adams, 
1965; Mcclelland, 1976; Vroom, 1964)  have found 
that previous models fail to easily explain the 
motivation of staff. In fact the difference between the 
content and the process of the separation of the two 
theories is that early theories of content tend to 
suggest reasons to describe the behaviour, whereas 
the new theories tend to have processes that describe 
the behaviour. Previous theories received wide 
recognition but could not gain enough credibility and 
trust. However, this does not mean that they will be 
forgotten when the new theories are introduced. This 
is because the new theories owe their existence to the 
documentation of the previous theories. Modern 
theories of motivation in the status quo are used by 
organizations and managers to raise staff motivation 
or to explain the staff’s motivation. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  557

3.Three Needs Theory  
              David McClelland’s theory (1976) has three 
motivation factors (three needs): 
A. Need to achieve success (trying to shine) 
McClelland thinks that successful people have 
distinguished themselves, and have always wished to 
do things to the best of their ability. These people 
choose challenging targets for themselves. They are 
personally responsible for their failure and success, 
and are not willing to accept and engage in work that 
has a high probability of failure. 
B. The need for power. (Tendency to manipulate and 
control others) These people are always trying to 
influence others. They prefer to work in competitive 
conditions and are always seeking to gain reputation. 
C. The need to belong (tendency to interact with 
others) 

 

     The shared friendship with others is the third need 
that researchers have considered and to which 
McClelland gave special attention. They always try 
to get others to accept and they like to work in 
collaboration and in activities that are not 
competitive. The aforementioned characteristics are 
listed in the table below for convenience (Mcclelland, 
1976). This theory in the organizational environment 
is extremely important. Especially the need to 
achieve success, which is also a personality trait. 
Those who feel the need to assume personal 
responsibility want to see results quickly, and tend to 
do commercial and entrepreneurial activities and 
manage business units; however, business success 
does not necessarily mean that a person is a good 
manager. Nevertheless, to develop friendship and 
gain power through a close relationship can result in 
successful management. In fact, the best managers 
are those who need to gain power and have little 
sense of belonging? 
4.  Equality theory 
      This theory was first proposed in 1965 by Stacy 
Adams. The main point of this theory is equivalent 
(fair treatment of individuals in the organization) to 
the inequality of the four sub-processes obtained. 
-How individuals evaluate their organizational 
behaviour with themselves. 
-How individuals evaluate their organizational 
behaviour with others. 
-How individuals compare the organization 
behaviour of another person and themselves. 
-The outcome is compared to the feeling of equality 
and inequality (Adams, 1965).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Equality theory  
 
        If someone offers a different reaction to 
inequality when a person makes sense of inequality, 

they have a different reaction, and may adopt one of 
the following six behaviours. 

Groups Characteristics 
Need to achieve 
Success. 
(McClelland1961)   

High personal 
responsibility, challenge, 
attracted to moderate risk, 
high creativity 

 
Need for power 

Due to the high position 
and reputation, attracted 
to competitive work, 
authoritarian, high self-
control 

 
Need to belong 

Due to feeling for others, 
attracted to cooperation 
work,establish 
relationships based on 
mutual understanding. 

Self-evaluation 

Another’s 
evaluation 

Compare with 
others 

Equality   

Inequality   

Change its input. 
 

Change its output 
 
 

Change their perception of the 
individual equality 

 
Change perception of others 

 
 

Change of subject.  
 

Quit job 
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1. Reduce the amount of activity. 
2. Change production rate. 
3. Revise their perception. 
4. Change the perception of others about themselves 
5. Change their comparison of reference  
6. Leave office. 
       In the equality theory, a member compares the 
level of their own activity, experience, education and 
competency with their rights and the reputation of the 
organization, even if this comparison can be 
generalized to others. Therefore, if the person 
observes oppression, inequality and injustice between 
their input and the output of others, they may suffer 
from stress. 
       This tension is caused and motivates people to 
look for something that they assume is inequality. 
Generally, the equality theory contains three 
important messages for managers: 
_ All members should be aware of the basis of 
payment 
_ All members have two views (tangible and 
intangible) of their rewards 
_ Members activities are based on their perception of 
reality (Adams, 1965). 
5. Expectancy theory 
       The expectancy theory is a complex motivational 
model. This theory is a very complete than theory of 
equality. The original theoretical model belongs to 
Kurt Lewin (1930). However, Victor Vroom (1964) 
used this theory in the workplace for the first time. 
He thinks that the expectancy theory is: How the 
work is done by others 
This theory has the following three variables: 
1. Effort and performance (the expected performance 
of individual effort) 
2. Performance and reward (expect to achieve results 
through individual performance) 
3. Outcome (the relationship between personal goals 
and rewards) 

In this theory, the motivation for work is related to 
the topic that people believe in doing the work and 
success, if the person is to reach an acceptable 
practice and whether they will receive an appropriate 
reward, and whether this reward meets their personal 
goals. 
          Thus, the four major steps in the expectancy 
theory include: 
1. What is the result of the work and reward for the 
individual? The result can be both positive (salary, 
security, marginal benefits) or negative (anxiety and 
stress, fear of dismissal and expulsion), however, 
what is important is that as a result the work is done. 
2. Do employees know the importance of work 
outcomes and results? If the work is important for a 
person, this gives a positive charge and they try to 
meet it. Conversely, if the work is not deemed 
important the individual thinks negatively, and does 
not do it. People sometimes think that this is natural. 
3. What kind of behaviour should people display to 
achieve important results? 
4. What kind of luck is important for a person at 
work? And, what is the role of competence and 
qualification?  
       Therefore, the idea of competence in the 
expectancy theory understands the relationship 
between effort and performance, performance and 
rewards, and, ultimately, the rewards and personal 
goals it provides. Victor Vroom’s (1964), 
motivational model was revised several times. One 
idea and a new issue – satisfaction – were presented 
by Porter and Lawler (1968). They claimed that a 
high level of performance in organizations leads to 
satisfaction, and that individual performance depends 
on both internal and intangible rewards (feelings 
about work, feeling successful) and on external or 
tangible rewards (salary and promotion) (Porter & 
Lawler, 1968; Vroom, 1964). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Expectancy theory 
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       Fig 3. Process of evidence 
 
6. Theory 
              Theory is an important factor in 
understanding social events and determining 
responsibility for human behaviour. In fact, this 
theory examines the cognitive processes that humans 
have interpreted the reason for their behaviour and 
others, and whether humans are responsible for the 
behaviour is related to personal characteristics or the 
surrounding circumstances. 
              The evidence theory is based on Kurt 
Lewiens (1930) work. In 1951, he claimed that 
human behaviour is formed from a combination of a 
series of external (fortune, environment) and internal 
(ability, effort and knowledge) forces. Shaver (1975) 
believes that the process of evidence occurs in three 
stages: 
1. When individual behaviour is observed in position 
(by him or others).  
2. When individuals determine that behaviour is 
random or premeditated and the intent. In this stage, 
the first phase of the behaviour reasons begins if 
thebehaviour is happening for no particular reason. 
However, if the behaviour is premeditated (intention) 
then it is guided to the next stage. 
3. When a person gives reasons for the behaviour, the 
effect of environmental factors or personal 
characteristics of each will be determined at this 
stage (Shaver, 1975) 

. 
7.Conclusion 
              Organizations can run multiple programmes 
and the aim is to increase staff motivation, increase 
productivity, efficiency, productivity and job 
satisfaction, and, the most important point is that 
these programmes are based on the theories of 
motivation. Motivational theories are criticized for 
simply being theoretical. Although management and 
daily operations are available, they are less practical. 
There should be no gap between the principles of 
motivational theories and the methods of their use of 
the board of directors, which is possible through the 
application of the concepts of motivation in an 
organization. All motivation theories have potential 
applications in the workplace.  

According to McClelland’s theory there is a high 
correlation between a need for success and good 
performance (Winter, 1992). A successful manager is 
one who possesses the following three conditions: 
– Power exercised in the interest of the organization 
– Paid relatively low and does not form friendships 
– Relatively little attention is paid to the spill and the 
need for strict control   
The equality theory is an appropriate guide for 
management reward systems.  These systems are a 
tool that managers can use to direct their employee’s 
motivation.  In this regard they use a series of 
programmes such as variable pay (skill-based, salary-
based). Under these programmes the amount received 
depends on the person to change his performance. 
This means that poor performance is equal to less 
wages and salary; however, strong performance is 
equal to the increase in wages and salary. 
Furthermore, this factor has a positive impact on the 
outcome of motivation in an organization. Another 
project that has an effect on employee motivation is 
flexible benefit plans. In conclusion, the application 
of the equality theory, for most employees, is that 
their motivation is influenced by the relative salary 
(the absolute salary). According to this theory, equal 
salary can have an important role in the motivation of 
employees. This plan is consistent with expected 
theory, which requires that organizational rewards are 
associated with individual goals. Therefore, each 
member of the organization selects a set of objectives 
that can provide its current needs. This project was 
implemented in the early 1990s in American 
companies and more than 80 per cent of its members 
use it. The expected theory has limited application 
because of its complexity (Muchinsky, 1977). This 
theory is ideal (House, Shapiro, & Wahba, 1974). 
According to Steers and Porter (1983) the research 
expectancy theory is a promising approach to 
understanding work motivation. They stated that this 
theory provides a suitable framework to deal with the 
complex behaviour of employees (Scott H.) in 
studying the relationship between structure and 
motivation (Steers & Porter, 1979). In a study by 
Scott Herrick (1973) the relationship between 
organizational structure and motivation was 
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examined. He found a strong negative correlation 
between power motivation and concentration. 
Therefore, organizations that are very concentrated 
have staffs who are less motivated. The whole 
expectancy theory is a good predictor of job 
satisfaction (Herrick, 1973). 
Most of the research results supported this theory 
because when people think that working in an 
organization is good it is likely to lead to a desired 
reward and they work very well. There is no doubt 
that the documents theory has promise for 
understanding organizational behaviour, because 
knowledge of attribution errors leads to better 
judgement. 
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Abstract: One of the biggest contemporary challenges of management in service industries is providing and 
maintaining customer satisfaction. Service quality and customer satisfaction have increasingly been identified as key 
factors in the battle for competitive differentiation and customer retention. Service quality brings many advantages 
to the company. It allows the company to differentiate itself from its competitors by increasing sales and market 
shares, providing opportunities for cross-selling, improving customer relations and thus, enhancing the corporate 
image. It results in the satisfaction and retention of customers and employees, thus reducing turnover rates. The 
purpose of this research is to survey relationship between service quality, customer satisfaction and behavioral 
intention in the private banks, to measure service quality we used an adaptation of the SERVQUAL scale. To test 
hypothesis used structural equation models and LISREL Software. Finally second and third hypothesis are accepted 
also research results suggest that dominant dimensions of Service Quality in the Private Bank Are: 1) 
Responsiveness., 2) Knowledge., 3) Tangibles and  4) Recovery.  
[Yones Rasoul Dasht, Alireza Fazli. The Survey Relationship between Service Quality, Customer Satisfaction, 
and Behavioral Intentions from Viewpoint of Customers in Arak Private Bank Branches. Life Sci J 
2012;9(4):561-566] (ISSN:1097-8135). http://www.lifesciencesite.com. 85 
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1. Introduction 
              In marketing contexts and activities, the 
concept of service quality and service satisfaction has 
been paid a lot of attention during the last decades. 
Marketing researchers have praised the advantages of 
satisfaction and quality and have named them as two 
criteria for competitive advantages of an organization, 
although the accurate nature of judgment of customers 
and the relationship between these two criteria are 
under a shadow of ambiguity. Tendency to offer high 
quality services has an important role in service 
industries such as insurance, banking, etc, because 
service quality is essential for existence and 
profitability of organizations. Nowadays, in fact, 
customer satisfaction and service quality are crucial 
affairs in most of service industries (1). Service 
quality may help an organization make it distinct 
among other organizations and achieve a stable 
competitive advantage. High service quality is a key 
factor for long-term profitability not only for service 
companies, but also for productive companies (2).  
2. A definition of the subject 
              Service sector plays a very important role in 
modern economy. Recent news show that although 
productive sector in the USA lost its more than 40 job 
positions for 40 continuous months during the last 
three months of 2003, but service sector achieved a 
remarkable profit during the same period. Whereas, 
service sector has allocated 80 percent of national 
gross production in 2002 and has attracted about 80 
percent of working power in the USA; so, the sector 

has been paid a great attention. Consequently, service 
managers and academic researchers have focused their 
efforts to understand the perception of customers 
about service quality and to know more about the way 
through which, these perceptions change to customer 
satisfaction and behavioral intentions. According to 
this orientation, a great interest is expressed to 
comprehend such these important structures such as 
service quality, customer satisfaction and behavioral 
intentions.  
              Mirral and Kamakura have indicated that 
behavioral intentions may be accurate forecasting 
factors for behavior, or may not be such forecasters. 
But if they are supposed so, the structure and concept 
of behavioral intentions will be important for service 
providers. Specifically, whether customer saves its 
repetitive commercial relation and whether stays with 
company for a long time or not? (3).  
              Offering better services to customers repeats 
purchases and develops positive verbal advertisements 
toward potential customers. Another direct effect of 
service quality is to increase the capability of 
organization to offer services more efficiently and 
effectively, because the organization has understood 
requirements and demands of customers, so it has 
reduced or eliminated unnecessary services. More the 
efficiency and effectiveness of services, the higher 
profitability of organization (1). Customer satisfaction 
is another important aspect of service organizations 
and enjoys higher relationship with service quality. 
Improving the quality of services will increase 
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probability of customer satisfaction. Participating, 
saving customers, creating bilateral rewarding 
relationship (link) between service provider and user, 
increasing customer tolerance toward service 
problems and positive verbal advertisement to 
advertize the organization are behavioral results of 
increasing customer satisfaction. In banking industry, 
there is also a relationship between service quality and 
customer satisfaction. Now, bank managers know that 
providing high quality services for customers is 
essential for success and existence of banks in 
competitive environment of today. Increasing the 
number of private banks and ever-changing and high-
competitive environment in which the banks provide 
their services, are the reasons for bank managers to 
change their conception about customer satisfaction 
and optimization of service quality. So, the researcher 
plans to consider the relationship between service 
quality, customer satisfaction and behavioral 
intentions in private banks in Arak.  
3. Importance and necessity of research 
              Customer satisfaction is an explicit factor for 
a successful marketing, and includes suitability of 
customer intentions about a service or article and real 
function of that service or article which includes 
customer services too. The companies which are able 
to make their customers satisfied, will be able to 
change them to loyal customers and will provide the 
possibility for those customers to buy their 
requirements from them for a long term (4). It is 
approved according to studies about behavior of 
customers that providing customer satisfaction will 
gradually create a feeling of loyalty and reliance in 
customers toward the organization. A loyal customer 
not only refers to his/her favorable organization to 
enjoy services or to buy requirements more and more, 
but also acts as a double factor to advertize products 
and services, and plays an important role to promote 
the level of profitability and to improve the image of 
organization in opinion of potential customers by 
recommending relatives, friends and others. 
According to studies of a research center, it is defined 
that 90% of dissatisfy customers will never return to 
use products and services of that organization. 
Furthermore, any dissatisfy customer explains his/her 
problems with that organization for at least 9 other 
people and 13% of these people continue to tell the 
subject to more than 20 other ones. Thus, during a 
very short time, the number of dissatisfy customers 
increases; some of whom maybe have not even heard 
the name of unlucky organization. It is obvious that 
these people will not like to use products and services 
of mentioned organization (5).In a study about giving-
up behavior of customers in service industries, it is 

concluded that near 60 percent of interviewees who 
had stated that they would restrain themselves to refer 
to an organization due to bad imagination, have not 
referred really. Among whom, 25% pointed at 
imperfect basic preference, 19% pointed at not 
pleasant confrontation of workers, 10% pointed at lack 
of favorable reaction of organization to remove 
imperfection of previous services and 4% pointed at 
immoral behavior of service providers.mThe 
companies which have attracted a great share of loyal 
customers, have increased the level of profitability by 
various measures such as rate of repurchases, 
advertisement and oral recommendation for products 
and less intention to change provider of products. 
Based on this direct relationship between customer 
loyalty and profitability of organization, the main 
attention of many organizations is focused on 
provision of circumstances to increase loyalty and 
reliability of customers. Promotion of service quality 
is an intelligent effort in this direction.  
4. A Review on Study Literature: 
 Fornell and Wernerfelt have performed a study 

about the relationship between market share, 
service costs and customer satisfaction. They 
understood that investigating critique of 
customers and effective management of their 
complaints has an enormous impression to 
improve customer satisfaction (6). Expanded 
studies of Buzzell and Gale about the effect of 
marketing strategies on the profit have provided 
undeniable evidences about bilateral relationship 
between service quality and profitability of 
organization. The studies showed that 
organizations which enjoy the greatest level in 
return of equity (ROE), are those organizations 
which offer services in higher quality. 

 Richheld and Sasser assessed the effect of 
withstanding against losing customers on 
profitability and defined the value to save more 
customers for different industries. The researchers 
showed that saving only 5% of customers will 
increase annual income of provider company as 
25 to 85% (7). 

 According to the model of Zeithaml & et al 
(1996) behavioral intentions can be defined by 
means of some criteria such as repurchase 
intention, oral advertisement, loyalty, plaintive 
behavior and prices. High service quality (in 
viewpoint of customer) will mostly result in 
desirable behavioral intentions, but low service 
quality will result in unpleasant behavioral 
intentions.  
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Table 1. According to performed studies, the effect of independent variable of service quality on dependent variable 
of customer satisfaction is classified as following: 

Independent variable Dependent variable Relationship Researchers Year 
Service quality Customer satisfaction Positive Parasuraman & et al 1985 
Service quality Customer satisfaction Positive Parasuraman & et al 1988 
Service quality Customer satisfaction Positive Cronin & Taylor 1992 
Service quality Customer satisfaction Positive Peter & et al 1993 
Service quality Customer satisfaction Positive Rust & Oliver 1994 
Service quality Customer satisfaction Positive Lee & et al 2000 
Service quality Customer satisfaction Positive Sivadas & Baker-Prewitt 2000 
Service quality Customer satisfaction Positive Cronin & Taylor 2000 
Service quality Customer satisfaction Positive Brady & Robertson 2001 
Service quality Customer satisfaction Positive Caruana & Malta 2002 
Service quality Customer satisfaction Positive Arasli & et al 2005 
Service quality Customer satisfaction Positive Olorunniwo & et al 2006 
Service quality Customer satisfaction Positive Gonzalez & et al 2007 
Service quality Customer satisfaction Positive Lin & et al 2007 

 

Table 2.  The effect of independent variable of customer satisfaction on dependent variable of behavioral intentions 
is classified as following:  

Independent variable Dependent variable Relationship Researchers Year 
Customer satisfaction Behavioral intentions Positive Zeithamel & et al 1996 
Customer satisfaction Behavioral intentions Positive Cronin & et al 2000 
Customer satisfaction Behavioral intentions Positive Guenzi & Pelloni 2004 
Customer satisfaction Behavioral intentions Positive Olorunniwo & et al 2006 
Customer satisfaction Behavioral intentions Positive Gonzalez & et al 2007 

  
Zeithaml & et al (1996) emphasized that 

behavioral intentions will be observable when the 
customer decides to accompany the organization or 
leave it (8). Burton & et al (2003) concluded that the 
experience of customer is related to behavioral 
intentions. The more positive experience of customer, 
the higher probability of customer intention to reuse 
services (9) 
 
5. Theoretical Framework of Research Model 
              Theoretical framework of this study is 
derived from the result of studies, some of which 
have been pointed in study literature. 
6. Analytical Model of Research 
              Analytical model of research is a structural 
model including some latent variables and causal 
relationship between them. Each of these latent 
variables is described by indicators measured by 
auditing and asking customers. Required data to 
assess the model is collected by means of a 
questionnaire and the answers of customers who have 
been recently users of the bank services. The model, 
at last, is assessed by structural equations method in 

which contemporary relationships between variables 
are considered in a causal framework. 
7. Study Theories 

Theory 1- Service quality has a direct effect 
on behavioral intentions. 

Theory 2- Service quality has a direct effect 
on satisfaction. 

Theory 3- Satisfaction has an indirect effect 
on behavioral intentions. 
8. Study Method 
              Whereas, the goal of this study is to achieve 
the relationship between variables in a multi-variable 
model and their effect on customer satisfaction; so, 
the study is a correlation study, and is also a 
measuring study because data is collected by 
sampling among society to consider distribution of 
qualifications of statistical society. The goal of study 
is research-application.  Statistical Society, Sample 
and Sampling Method: Statistical society in this study  
includes all customers of private banks in Arak. But 
because data collecting among the entire statistical 
society is actually impossible, a sample of statistical 
society was selected (even if possible, it was not 
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economical because of spent time, cost and other 
feasibilities). In this study, proportional classification 
sampling was the method to take sample. In this 
method, a random sample is selected in any sampling 
unit, proportional with the volume of unit.    
Indication guarantee according to qualifications as 
the base of classification of units is an advantage of 
this sampling method (10). Whereas, modeling 
methodology for structural equations is similar to 
some aspects of multi-variable regression to a great 
extent, it is possible to use definition principles of 
sample volume in multi-variable regression analysis 
to define sample volume in structural equation 
modeling (11). In multi-variable regression analysis 
the ratio of the number of samples (observations) to 
independent variables should not be less than 5. 
Otherwise, the results of regression equation will not 
be extendable. Proposed by Halinski & Feldt (1970) 
and Miller & Kunce (1973), the more conservative 
ratio is 10 observations for each independent variable 
and is (12).  

In viewpoint of James Stevens, 15 
observations for each forecasting variable in multi-
regression analysis by ordinary the least standard 
squares method will be a good tiptoe principle (11). 
So, generally sample volume in modeling 
methodology of structural equations can be defined 
between 5 and 15 observations for each measured 
variable.  In which: 5q≤n≤15q. Where, q is the 
number of observed variables (indicators of 
questionnaire) and n is sample volume.  

The questionnaire includes 19 indicators. 
So, if we consider even 10 observations for each 
indicator, at most 190 required samples will be 
calculated.  
 
9.Data Collection Tool 
              A nameless questionnaire has been used to 
collect data for the goals of this study. The 
questionnaire is completed by customers of private 
banks in Arak. Study questions are set as the 
questions of questionnaire. Based on the main goal 
and designed questions and also replies to questions, 
each indicator of questionnaire is a step to provide 
main goal of study. The questionnaire includes 19 
questions in this study.  
 
10.Validity and Reliability of Measuring Tool 
              Regarding that international questionnaires – 
approved and used by well-known experts and 
researchers of marketing and management – are used 
to prepare the questionnaire of this study; so, the used 
questionnaire as the tool to collect information has 
enough validity and is valid. To be assured of validity 
of questionnaire, it was offered to some experts such 

as management and commercial professors and also 
supreme managers and experts in banks, whose 
opinion confirmed the validity of questionnaire.  

The “reliability index” indicator was used to 
assess reliability of questionnaire, which amplitude 
was between zero and one. Reliability index equal 
with zero refers to unreliability and reliability index 
equal with one refers to complete reliability. 
Reliability is the rate of capability of a measuring 
tool to save stability during the time. The most 
important method for status scales (systematic) is 
Cronbach method or observation-meter method 
which is studied and offered by three researchers: 
Cronbach, Rajaratnam and Glazer, but it is known 
only in the name of Cronbach, and not only reveals 
an indicator to confirm measurement of groups and 
people, but also defines extendibility of these 
measures to other sizes (13). With initial distribution 
of 20 questionnaires, reliability index for 
questionnaire with 19 questions was calculated as 
0.96. Regarding that the least reliability index for 
research questionnaires is 0.70, it is considered that 
the obtained Cronbach’s Alpha is higher.  
 
11.Data Analysis Method: 

 Current research model is represented in 
figure 1. The model is a structural model including 
some latent variables and causal relationship among 
them. Any of these latent variables are described by 
indicators, measured through auditing and asking 
customers. At last, two groups of index are assessed 
between latent variables in methodology of structural 
equations: 

First: Gamma (γ) which refers to correlation 
coefficient between an exogenous latent variable and 
an endogenous latent variable. 
Second: Beta (β) which refers to correlation 
coefficient between an endogenous latent variable 
and another endogenous latent variable. Moreover, T-
Statistics which refers to significance of relationship 
between latent variables, will be calculated and 
achieved during analysis of structural equations. 

If T-Statistics between two variables is 
greater than 1.96 in 95% reliability level, zero 
hypothesis is rejected which refers to no relationship 
between two latent variables, and substitute 
hypothesis is accepted which refers to significant 
relationship between two latent variables. 

On the other hand, the measuring model 
describes the relationships between measured 
variables and latent variables used for approximate 
assessments. There are some indicators in measuring 
model for each latent variable. 
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In methodology of structural equations, 
coefficient λ is evaluated for each indicator. The 
coefficient is λx for exogenous latent variables and is 
λy for endogenous latent variables and introduces 
effective load between indicator x and related 
exogenous latent variable. Effective load shows a 
ratio of variance of indicator x, described by related 
exogenous latent variable. On the other hand, λy 

introduces an effective load between indicator y and 
related endogenous latent variable. In addition, T-
Statistics shows the significance of λx and λy. Figure 2 
illustrates the measuring model and an assessment of 
study models.  
 
12. Suitability of Study Model: 
              “Suitability” is fitness and efficiency of data 
for under examination model, namely if indicators of 

suitability show that the model is befitting, the data 
will be sufficient and enough to analyze and assess 
the relations in the model. During previous decade, 
various suitability tests are presented for structural 
equation models. Although different kinds of test, 
generally called suitability indicators, are being 
compared, developed and completed continually, but 
there is not yet any total agreement for even one 
optimum test and these indicators are classified by 
various methods (11). Table 1 shows suitability 
indicators for this study model. 
 
13. Test of Study Theories: 
              As it was mentioned in analysis method of 
data, the theories of study are tested in methodology 
of structural equations and by means of Gamma. 
 

 
Table 1. Suitability Indicators 

 
 

Theory T-Statistics Result 
Service quality has direct effects on behavioral intentions 1.85 Rejected 

Service quality has direct effects on satisfaction 2.09 Approved 
Satisfaction has indirect effects on behavioral intentions 6.95 Approved 

 
 
 

Chi-Square 241.97 
Root Mean Square Error of Approximation (RMSEA) 0.067 

Normed Fit Index (NFI) 0.94 
Non-Normed Fit Index (NNFI) 0.95 
Comparative Fit Index (CFI) 0.96 
Goodness of Fit Index (GFI) 0.86 

Adjusted Goodness of Fit Index (AGFI) 0.83 
P < 0.05 
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Synthesis of some medicinal and biological active (E)-2-arylidine-4-oxo-4-(4-(N-
arylsulfamoyl)phenylamino)butanoic acids and (E)-4-(3-arylidene)-2,5-dioxopyrrolidin-1-yl)-N-
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Abstract: Microwave irradiation of anhydride (E)-3-(3,4-dimethoxybenzylidene)dihydrofuran-2,5-dione 1 gives 
with N-aryl-4-aminobenzenesulfonamides (a and d) separable mixtures of (E)-2-(3,4-dimethoxybenzylidene)-4-oxo-
4-(4-(N-arylsulfamoyl)phenylamino)butanoic acids 3 and 6, and (E)-4-(3-(3,4-dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-arylbenzenesulfonamides 10 and 13, respectively. Also anhydride (E)-3-
(benzo[d][1,3]dioxol-5-ylmethylene)dihydrofuran-2,5-dione 2 gives with amines (a, b, d, and g), separable mixtures 
of (E)-2-(benzo[d][1,3]dioxol-5-ylmethylene)- 4-oxo-4-(4-(N-arylsulfamoyl) phenylamino) butanoic acids 16, 17, 19 
and 22, and (E)-4-(3- (benzo[d][1,3]dioxol-5-ylmethylene)-2,5-dioxopyrrolidin-1-yl)-N-aryl-benzenesulfonamides 
23, 24, 26, and 28, respectively. On the other hand, reaction of 1 with amines (b, c, e, and g) gives 
benzenesulfonamides 11, 12, 14, and 15, whereas compound 2 gives with amines (c and e) the corresponding 
benzenesulfonamides 25 and 27, as only products. Compounds 1 and 2 give, either in presence or absence of solvent 
DMF, with amine (f) the corresponding butanoic acids 8 and 21, respectively. Microwave irradiation of (g) with 1 
gives benzenesulfonamide 15 as an only product, whereas with 2, it gives a separable mixture of 22 and 28, whereas 
in DMF, it gives compound 28 as an only product. Reaction of 1 and 2 with (a-g) using the conventional thermal 
heating technique, gives the corresponding butanoic acid derivatives 3-7, 9 and 16-20, 22, respectively.  
Trials to react 1 and 2 with (f) were unsuccessful. The structural formulas of the products obtained 3-28 were 
assigned by their spectral analysis. Cytotoxic and antimicrobial activities of some prepared compounds have been 
studied and reported. 
[Boshra M. Awad, Shadia M. Abdallah, Halima A. Hefny, Mervat H. Abdou, Fatehia I. Abd-Elmonem and Noura A. 
Abd-Elmomem. Synthesis of some medicinal and biological active (E)-2-arylidine-4-oxo-4-(4-(N-
arylsulfamoyl)phenylamino)butanoic acids and (E)-4-(3-arylidene)-2,5-dioxopyrrolidin-1-yl)-N-
arylbenzenesulfonamides. Life Sci J 2012;9(4):567-577] (ISSN:1097-8135). http://www.lifesciencesite.com. 86 
 
Keywords: Microwave irradiation, butanoic acids, arylbenzenesulfonamides, antimicrobial and cytotoxic 

activities 
 
1. Introduction 

Microwave technology has become very 
important in many areas of preparative science and 
particularly in the area of synthetic chemistry. 
Microwave methods have become reliable, safe and 
relatively inexpensive1, 2. It proved to accomplish the 
reactions with excellent yields, high purity, assist 
cyclization, regioselectivity, and convenient working 
out3-12 than the conventional thermal heating 
technique. Moreover it proves to be more 
economically and environmentally safe (green 
chemistry) than thermal heating technique. 
Sulfonamides represent an important class of 
medicinally important compounds which are 
extensively used as antibacterial agents10-14. The 
synthesis of 1-aryl-6,7-dimethoxy-3,4-
dihydroisoquinoline-2(1H)-sulfonamides under 
microwave irradiation showed that the presence of 
sulfonamide group deepen the structure activity, 
where it is capable to inhibit the enzymes13.  

The aim of the present work is to synthesize 
some new 2-substituted methylene-4-oxo-4-
arylaminobutanoic acid and pyrrolidine-2,5-dione 
derivatives as antimicrobial and cytotoxic compounds 
in an efficient procedure, offered by microwave 
technique; short time with high yield and purity, and 
also to study the factors affecting the reactions such 
as structure of reactants, basicity of amines, and effect 
of solvent. 
 
2. Experimental 

(E)-3-(3,4-dimethoxybenzylidene)dihydrofuran-
2,5-dione 1 and (E)-3-(benzo[d][1,3]dioxol-5-
ylmethylene)dihydrofuran-2,5-dione 2 were 
prepared15 and reacted with different sulfonamides (a-
g); N-phenyl-, N-(4-methylphenyl)-, N-(4-
methoxyphenyl)-, N-(4-chlorophenyl)-, N-(4-
nitrophenyl)-, N-(1-naphthyl)-, and N-benzyl-4-
aminobenzenesulfonamides (1:1) using microwave 
irradiation and conventional thermal heating 
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techniques. The factors affecting the reaction such as 
structure of reactants, basicity of amines, effect of 
solvent, and technique, were also studied. The results 
obtained are given in Table 1. 
General remarks 

Microwave irradiation was carried out in a 
Galanz Microwave Oven, WP1000AP30-2, 
Chemistry Department, College of Women for Arts, 
Science and Education, Ain Shams University.  

Spectral measurements were carried out at 
Micro Analytical Centre, Faculty of Science, Cairo 
University, using: 
(a) FTIR: PERKIN-ELMER-1430, Infrared 

Spectrophotometer.  
(b) GCMS QP 1000 EX Shimaedzy; MS spectra. 
(c) Varian Gemmi (300 MHz); 1H-NMR spectra.  

Biological activity: Antimicrobial screenings 
were measured in the Botany Department, College of 
Women for Arts, Science, and Education, Ain Shams 
University, Cairo, Egypt. 

Cytotoxic measurements were carried out in the 
National Institute of Cancer, Cairo University, Cairo, 
Egypt. 
Solvent-free microwave irradiation technique 
General procedure 

 In a microwave oven (1000 watt, 30-80% of its 
total power) a grind equimolecular mixture of (E)-3-
(3,4-dimethoxybenzylidene)dihydrofuran-2,5-dione 1 
or (E)-3-(benzo[d] [1,3] dioxol-5-
ylmethylene)dihydrofuran-2,5-dione 2 and 
sulfonamide (a-g) was dry-irradiated in an open 
vessel for 2-20 minutes. The reaction progress was 
monitored by thin layer chromatography (TLC) until 
no more unreacting starting materials were observed. 
The reaction mixture was then cooled down to the 
room temperature and the product obtained was 
dissolved in chloroform followed by washing the 
organic layer several times with ice-cold dilute 
hydrochloric acid to remove the unreacted amine. 
Treatment of the organic layer with 10% ice-cold 
sodium carbonate solution followed by acidification 
of the aqueous layer with ice-cold concentrated 
hydrochloric acid precipitated the produced (E)-2-
(3,4-dimethoxybenzylidene)-4-oxo-4-(4-(N-
arylsulfamoyl)phenylamino)butanoic acids 3,6,and 8 
or (E)-2-(benzo[d] [1,3] dioxol-5-ylmethylene) -4-
oxo-4-(4-(N-arylsulfamoyl)phenylamino)butanoic 
acids 16,17,19, 21, and 22. Thoroughly washing of 
the organic layer with water followed by its dryness 
over anhydrous sodium sulfate and evaporation, gave 
(E)-4-(3-(3,4-dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-aryl)benzenesulfonamides 
10-15 or (E)-4-(benzo[d][1,3]dioxol-5-ylmethylene)-
2,5-dioxopyrrolidin-1-yl)-N-(4-

aryl)benzenesulfonamides 23-28, respectively. The 
products obtained were crystallized from the 
appropriate solvent and their structures were 
confirmed by their spectral data; IR, 1HNMR and MS. 
Yields of products are given in Table 1. 
Conventional thermal heating technique  
General procedure 

A homogenous equimolecular mixture of 1 or 2, 
and different sulfonamides (a-g) in ethanol was 
refluxed for 4-10 hrs. The reaction progress was 
monitored by TLC. The reaction mixture was then 
concentrated and the precipitate formed was filtered 
off to give the corresponding butanoic acid 
derivatives 3-7 and 9, or 16-20 and 22, respectively. 
The products were dissolved in chloroform then 
worked out in the same way as that given in the 
solvent-free microwave irradiation technique. Yields 
of products are given in Table 1. 
Biological activity: Antimicrobial screening 

The antimicrobial screening of compounds; 4, 5, 
7, 14, 17, 18, 20, 25, and 27, was carried out using the 
disk diffusion method, inhibition zone diameter 
(mm/mg sample) in DMSO as solvent. It showed that 
all derivatives examined have antimicrobial activity 
ranging from high to moderate values against; 
Bacillus subtilis (G+), Staphylococcus aureus (G+), 
Escherichia coli (G-), and Pseudomonas aeruginosa 
(G-).The results obtained are given in Table 2.  
Medicinal application: Cytotoxic activity 

Cytotoxic activity of compounds 8, 10, 12, 21, 
and 25 was tested by using Flouraciele as a reference 
drug, against human breast carcinoma cell line using 
the method reported by Skehan et al.16. The results 
obtained are given in Table 2.  
 (E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
phenylsulfamoyl)phenylamino)butanoic acid (3); 
White crystals from ethanol, mp 142-143 ºC, 10% 
yield in microwave and 65% yield in thermal. FTIR 
(KBr): υ (cm-1) = 3460-3300 (2NH), 3500-2500 (OH, 
acid), 1728 (CO, acid) and 1669 (CO, amide), 1267 
(SO2, asy.), and 1187 (SO2, sym.). MS: m/z = 497 
(M+, 1%, C25H24N2O7S), 294 (5, C18H16NO3), 248 (3, 
C13H12O5 or C12H12N2O2S), 233 (0.65, C12H11NO2S), 
176 (25, C11H12O2), 161 (15, C10H9O2), 139 (1, 
C6H5NOS), 133 (29, C8H5O2), 131 (32, C9H7O2), 119 
(12, C7H5NO), 115 (47, C4H5NO3), 102 (61, C8H6) 
and 62 (100, NOS). 1H-NMR (DMSO-d6): δ (ppm) = 
3.7879 (3H, s, H-1), 3.8048 (3H, s, H-2), 3.8307 (2H, 
s, H-7), 6.99 (1H, d, H-5), 7.0053-7.0466 (1H, q, H-
4), 7.0894-7.1047 (1H, d, H-3), 7.202-7.262 (5H, m, 
H-12), 7.3309 (1H, s, H-6), 7.499 (1H, s, H-8), 
7.5326-7.551 (2H, d, H-9),7.8567-7.8735 (2H, d, H-
10), and 10.3985 (1H, s, H-11). 
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Table 1: Comparison between yields of products resulted from the microwave irradiation and conventional thermal 
heating techniques 

Anhydride 1 Anhydride 2 

Microwave irradiation 
Conventional thermal 

heating 
Microwave irradiation 

Conventional thermal 
heating  

Butanoic 
acid 

Benzene 
sulfonamide 

Butanoic 
acid 

Benzene 
sulfonamide 

Butanoic 
acid 

Benzene 
sulfonamide 

Butanoic 
acid 

Benzene 
sulfonamide 

N-phenyl-4-
aminobenzenesulfonamide 
(a) 

3, 10% 10, 83% 3, 65% - 16, 33% 23, 50% 16, 55% - 

N-(4-methylphenyl)-4-
aminobenzenesulfonamide 
(b) 

- 11, 92% 4, 75% - 17, 30% 24, 60% 17, 67% - 

N-(4-methoxyphenyl)-4-
aminobenzenesulfonamide 
(c) 

- 12, 93% 5, 82% - - 25, 89% 18, 74% - 

N-(4-clorophenyl)-4-
aminobenzenesulfonamide 
(d) 

6, 13% 13, 65% 6, 45% - 19, 37% 26, 40% 19, 45% - 

N-(4-nitroyphenyl)-4-
aminobenzenesulfonamide 
(e) 

- 14, 93% 7, 40% - - 27, 92% 20, 36% - 

N-(1-naphthyl)-4-
aminobenzenesulfonamide 
(f) 

8, 75% 
8, 83%*  

- - - 
21, 69% 

21, 
85%* 

- - - 

N-benzyl-4-
aminobenzenesulfonamide 
(g) 

- 15, 82% 9, 55% - 22, 35% 
28, 52% 
28, 90%* 

22, 50% - 

 * (in presence of DMF)  
 
(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
(4-methylphenyl)sulfamoyl)- 
phenylamino)butanoic acid (4); White crystals from 
ethanol, mp 105-107 ºC, 0% yield in microwave and 
75% yield in thermal. FTIR (KBr): υ (cm-1) = 3500- 
3200 (2NH), 3500-2800 (OH, acid), 1700 (CO, acid) 
and 1687 (CO, amide), 1263(SO2, asy.), and 1156 
(SO2, sym.). MS: m/z = 510 (M+, 2%, C26H26N2O7S), 
492 (2, C26H24N2O6S), 464 (1, C25H24N2O5S), 403 (2, 
C19H17NO7S), 288 (2, C14H12N2O3S), 262 (46.5, 
C13H14N2O2S), 107 (100, C7H9N), 106 (74, C7H8N), 
and 92 (61, C7H8).  
(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
(4-methoxyphenyl)sulfamoyl)- phenylamino) 
butanoic acid (5); White crystals from ethanol, mp 
212-214 ºC, 0% yield in microwave and 82% yield in 
thermal. FTIR (KBr): υ (cm-1) = 3444-3263 (2NH), 
3600-2800 (OH, acid), 1727 (CO, acid) and 1646 
(CO, amide), 1233 (SO2, asy.), and 1155 (SO2, sym.). 
MS: m/z = 526 (M+, 0.04%, C26H26N2O8S), 508 
(0.03, C26H24N2O7S), 480 (1, C25H24N2O6S), 323 (1, 
C19H17NO4), 319 (0.05, C15H15N2O4S), 278 (17.5, 
C13H14N2O3S), 249 (8.5, C13H13O5), 248 (60, 
C13H12O5 or C12H12N2O2S), 247 (2, C13H13NO4), 122 
(100, C7H8NO), 115 (11, C4H5NO3), 92 (13, C6H6N), 
and 63 (22.5, HNOS).  

(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
(4-chlorophenyl)sulfamoyl)- phenylamino) 
butanoic acid (6); Yellow crystals from ethanol, mp 
144-146 ºC, 13% yield in microwave and 45% yield 
in thermal. FTIR (KBr): υ (cm-1) = 3446 and 3373 
(2NH), 3200-2500 (OH, acid), 1729 (CO, acid) and 
1669 (CO, amide), 1268 (SO2, asy.), and 1187 (SO2, 
sym.). MS: m/z = 530.9 (M+, 0.12%, 
C25H23ClN2O7S), 294 (2.3, C18H16NO3), 282 (0.14, 
C12H11ClN2O2S), 248 (3, C13H12O5), 247 (0.5, 
C13H13NO4), 176 (5.5, C11H12O2), 161 (2.5, C10H9O2 
or C9H7NO2), 126 (35, C6H5NCl), 115 (12, 
C4H5NO3), 101 (38, C8H5), and 62 (100, NOS). 
(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
(4-nitrophenyl)sulfamoyl)phenylamino)-butanoic 
acid (7); Brown crystals from ethanol, mp 188-190 
ºC, 0% yield in microwave and 40% yield in thermal. 
FTIR (KBr): υ (cm-1) = 3441 and 3300 (2NH), 3500-
2400 (OH, acid), 1732 (CO, acid) and 1660 (CO, 
amide), 1267 (SO2, asy.), and 1156 (SO2, sym.). MS: 
m/z = 541 (M+, 1%, C25H23N3O9S), 294 (2.5, 
C18H16NO3), 293 (0.5, C12H11N3O4S), 248 (2, 
C13H12O5), 176 (4, C11H12O2), 175 (2, C11H11O2), 161 
(1.5, C10H9O2), 138 (1, C6H6N2O2), 115 (7, 
C4H5NO3), 102 (29, C8H6), and 62 (100, NSO).  
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(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
(1-naphthyl)sulfamoyl)phenylamino)-butanoic 
acid (8); Pale violet crystals from ethanol, mp 130-
132 ºC, 75% yield in microwave, 83% in microwave 
with DMF, and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3475-3250 (2NH), 3500-2800 (OH, acid), 
1674 (CO, acid) and 1627 (CO, amide), 1261 (SO2, 
asy.), and 1154 (SO2, sym.). MS: m/z = 546 (M+, 
0.37%, C29H26N2O7S), 248 (0.48, C13H12O5 or 
C12H12N2O2S), 161 (2, C10H9O2 or C7H6N2O2S or 
C9H7NO2), 156 (2, C6H6NO2S), 142 (4, C10H8N), 128 
(0.54, C10H8), 115 (100, C4H5NO3), 102 (2, C8H6), 65 
(47, HSO2), and 62 (72, NOS).  
(E)-2-(3,4-Dimethoxybenzylidene)-4-oxo-4-(4-(N-
benzylsulfamoyl)phenylamino)-butanoic acid (9); 
White crystals from ethanol, mp 219-222 ºC, 0% 
yield in microwave and 55% yield in thermal. FTIR 
(KBr): υ (cm-1) = 3443 and 3300 (2NH), 3500-2800 
(OH, acid), 1731 (CO, acid) and 1660 (CO, amide), 
1264 (SO2, asy.), and 1160 (SO2, sym.). MS: m/z = 
510 (M+, 0%, C26H26N2O7S), 466 (0.01, 
C25H26N2O5S), 464 (0.01, C25H24N2O5S), 356 (0.12, 
C18H16N2O4S), 295 (100, C18H17NO3), 294 (99.5, 
C18H16NO3), 290 (1, C14H14N2O3S), 250 (27, 
C10H6N2O4S), 249 (87, C10H5N2O2), 247 (80, 
C13H13NO4), and 176 (100, C11H12O2).

 1H-NMR 
(DMSO-d6): δ (ppm) = 3.831 (3H, s, H-1), 3.85 (3H, 
s, H-2), 3.901 (2H, s, H-7), 4.035-4.056 (2H, d, H-
12), 7.070-7.098 (1H, d, H-5), 7.277 (5H, s, H-13), 
7.566 [(1H, d, H-3) & (1H, q, H-4)], 7.592-7.620 
[(2H, d, H-9) & (1H, imp, H-6)], 7.932-7.960 [(2H, d, 
H-10) & (1H, imp, H-8)], and 8.246 (1H, t, H-12). 
(E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-diox 
opyrrolidin-1-yl)-N-(4-phenyl)benzene- 
sulfonamides (10); Yellow crystals from benzene, 
mp 138-140 ºC, 83% yield in microwave and 0% 
yield in thermal. FTIR (KBr): υ (cm-1) = 3248 (NH), 
1766 and 1710 (2CO, imide), 1266 (SO2, asy.), and 
1160 (SO2, sym.). MS: m/z = 478 (M+, 18%, 
C25H22N2O6S), 463 (6, C25H22N2O5S), 401 (8, 
C19H17N2O6S), 400 (6, C19H16N2O6S), 328 (8, 
C16H12N2O4S), 294 (16, C18H16NO3), 247 (28, 
C13H12NO4), 176 (19, C11H12O2), 161 (8, C10H9O2 or 
C9H7NO2), and 149 (100, C9H9O2). 
(E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-methylphenyl)-
benzenesulfonamide (11); Brown crystals from 
benzene, mp over 300 ºC, 92% yield in microwave 
and 0% yield in thermal. FTIR (KBr): υ (cm-1) = 3247 
(NH), 1765 and 1707 (2CO, imide), 1277 (SO2, asy.), 
and 1158 (SO2, sym.). MS: m/z = 492 (M+, 32%, 
C26H24N2O6S), 491 (46, C26H25N2O6S), 322 (41, 
C19H16NO4), 288 (42, C14H12N2O3S), 176 (39, 
C11H12O2), 156 (44, C7H7NOS), and 107 (100, 
C7H9N). 1H-NMR (DMSO-d6): δ (ppm) = 2.203 (3H, 
s; H-13), 3.8 (2H, s., H-7), 3.852 [6H, s, (H-1) & (H-

2)], 6.48-6.52 (1H,d, H-5), 6.9-7.2 (2H, d, H-12), 
7.564-7.9 [(2H, d, H-9), (2H, d, H-8), (1H, q, H-4), 
(1H, d, H-3), and (1H, d, H-11)], and 10.3 (1H, s, H-
10). 
 (E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-methoxyphenyl)- 
benzenesulfonamide (12); Grey crystals from 
ethanol, mp 193-195 ºC, 93% yield in microwave and 
0% yield in thermal. FTIR (KBr): υ (cm-1) = 3244 
(NH), 1750 and 1707 (2CO, imide), 1388 (SO2, asy.), 
and 1161 (SO2, sym.). MS: m/z = 508 (M+, 13%, 
C26H24N2O7S), 480 (4, C25H24N2O6S), 479 (5, 
C25H23N2O6S), 322 (9.5, C19H16NO4), 306 (3, 
C14H14N2O4), 252 (4, C10H8N2O4S), 176 (8, 
C11H12O2), 122 (100, C7H8NO), 108 (13, C7H8O), and 
97 (10.5, C4H3 NO2). 

1H-NMR (DMSO-d6): δ (ppm) 
= 3.671 (2H, s, H-7), 3.776-3.886 [9H, s, (H-1), (H-
2), and (H-13)], 6.917-6.961 [(2H, d, H-12) and 
(1H,d, H-5)] 7.046-7.141 [(1H, q, H-4), (1H, d, H-3), 
and (1H, imp, H-6)], 7.549-7.593 [(2H, d, H-8) and 
(2H, d, H-11)], 7.875-7.897 (2H, d, H-9), and 10.044 
(1H, s, H-10).  
(E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-chlorophenyl) 
benzenesulfonamide (13); Yellow crystals from 
benzene, mp 115-118 ºC, 65% yield in microwave 
and 0% yield in thermal. FTIR (KBr): υ (cm-1) = 3241 
(NH), 1766 and 1707 (2CO, imide), 1270 (SO2, asy.), 
and 1157 (SO2, sym.). MS: m/z = 512 (M+, 20%, 
C25H21ClN2O6S), 484 (11.6, C24H21ClN2O5S), 478 
(11, C25H22N2O6S), 360 (14, C16H19ClN2O4S), 360 
(14, C16H9ClN2O4S), 322 (60, C19H16NO4), 176 (83, 
C11H12O2), 175 (20, C11H11O2), 161 (68, C10H9O2), 
156 (80, C6H6NO2S), 126 (46, C6H5NCl), 111 (21, 
C6H4NCl), 102 (24, C8H6), 92 (100, C6H6N), and 63 
(54, HNOS). 
(E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-nitrophenyl) 
benzenesulfonamide (14); Brown crystals from 
ethanol, mp 178-180 ºC, 93% yield in microwave and 
0% yield in thermal. FTIR (KBr): υ (cm-1) = 3240 
(NH), 1764 and 1711 (2CO, imide), 1277 (SO2, asy.), 
and 1159 (SO2, sym.). MS: m/z = 523 (M+, 0%, 
C25H21N3O8S), 477 (5, C25H21N2O6S), 361 (5, 
C15H11N3O6S), 320 (5, C13H10N3O5S), 175 (7, 
C11H11O2), 149 (100, C9H9O2), 138 (14, C6H6N2O2), 
and 63 (21, HNOS). 
(E)-4-(3-(3,4-Dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-benzylbenzene 
sulfonamide (15); White crystals from benzene, mp 
212-214 ºC, 82% yield in microwave and 0% yield in 
thermal. FTIR (KBr): υ (cm-1) = 3280 (NH), 1761 and 
1709 (2CO, imide), 1330 (SO2, asy.), and 1155 (SO2, 
sym.). MS: m/z = 492 (M+, 61%, C26H24N2O6S), 461 
(2, C25H21N2O5S), 356 (3, C18H16N2O4S), 322 (8, 
C19H16NO4), 290 (2, C14H14N2O3S), 251 (4, 
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C10H7N2O4S), 176 (44, C11H12O2), and 106 (100, 
C7H8N). 1H-NMR (DMSO-d6): δ (ppm) = 3.518 (2H, 
s, H-7), 3.771 (3H, s, H-1), 3.801 (3H, s, H-2), 4.092-
4.126 (2H, d, H-11), 7.48-6.52 (1H, d, H-5), 7.001-
7.182 (5H, s, H-12), 7.04-7.059 (1H, q, H-4), 7.059-
7.088 [(1H, d, H-3) and 1H, imp, H-6)], 7.252 (2H, d, 
H-8), 7.874 (2H, d, H-9), and 8.516-8.545 (1H, t, H-
10). 
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-phenylsulfamoyl)phenylamino)- butanoic 
acids (16); White crystals from ethanol, mp 196-198 
ºC, 33% yield in microwave and 55% yield in 
thermal. FTIR (KBr): υ (cm-1) = 3282 (2NH), 3600-
2500 (OH, acid), 1663 (2CO, acid and amide), 1243 
(SO2, asy.), and 1161 (SO2, sym.). MS: m/z = 480.5 
(M+, 0%, C24H20N2O7S), 462 (2, C24H18N2O6S), 248 
(32, C12H12N2O2S), 232 (37, C12H8O5), 160 (41, 
C10H8O2), 159 (14, C10H7O2), 156 (60, C6H6NO2S), 
130 (14, C9H6O), 115 (2, C4H5NO3), 102 (52, C8H6), 
92 (94, C6H6N), 65 (100, HSO2), and 62 (100, NOS). 
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(4-methylphenyl)sulfamoyl) 
phenylamino)butanoic acid (17); White crystals 
from ethanol, mp 192 ºC, 30% yield in microwave 
and 67% yield in thermal. FTIR (KBr): υ (cm-1) = 
3266 and 3110 (2NH), 3600-2200 (OH, acid), 1690 
(CO, acid) 1666 (CO, amide), 1242 (SO2, asy.), and 
1155 (SO2, sym.). MS: m/z = 494.5 (M+, 0.2%, 
C25H22N2O7S), 248 (0.2, C12H12N2O2S), 247 (0.2, 
C13H13NO5S), 160 (0.54, C10H8O2), 106 (45, C7H8N), 
102 (32, C8H6), 91 (16, C7H7), 77 (63, C6H5), 65 
(27.5, HSO2), and 62 (100, NOS). 1H-NMR (DMSO-
d6): δ (ppm) = 2.174 (3H, s, H-13), 3.65 (2H, s, H-6), 
6.048 (2H, s, H-1), 6.405-6.45 (1H, d, H-2), 6.998 
(1H, d, H-12), 7.389-7.399 (2H, d, H-8), 7.405-7.602 
[3H, m, (H-3), (H-4) & (H-5)], 8.010-8.048 (2H, d, 
H-11), 8.389-8.402 (2H, d, H-9), 10.01 (1H, s, H-7), 
10.6 (1H, s, H-10), and 12.4 (1H, broad, H-14). 
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(4-methoxyphenyl)sulfamoyl) 
phenylamino)butanoic acid (18); Pale grey crystals 
from ethanol, mp over 300 ºC, 0% yield in 
microwave and 74% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3436 (2NH), 3400-2600 (OH, acid), 1711 
(CO, acid), 1636 (CO, amide), 1248 (SO2, asy.), and 
1138 (SO2, sym.). MS: m/z = 510 (M+, 0%, 
C25H22N2O8S), 278 (23, C13H14N2O3S), 232 (4, 
C12H8O5 or C12H10NO2S), 175 (18, C10H7O3), 160 (9, 
C10H8O2), 122 (2, C7H8NO), and 93 (2, C6H5O).  
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(4-chlorophenyl)sulfamoyl) 
phenylamino)butanoic acid (19); White crystals 
from ethanol, mp 134-136 ºC, 37% yield in 
microwave and 45% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3450 (2NH), 3600-2500 (OH, acid), 1731 
(CO, acid), 1662 (CO, amide), 1251 (SO2, asy.), and 

1167 (SO2, sym.). MS: 514 (M+, 1%, 
C24H19ClN2O7S), 232 (5, C12H8O5 or C12H10NO2S), 
175 (2, C10H7O3), 160 (1, C10H8O2), 157 (0.82, 
C6H7NO2S), 127 (1, C6H6NCl), 92 (2, C6H6N), 65 (6, 
HSO2), and 62 (100, NOS). 
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(4-nitrophenyl)sulfamoyl)- 
phenylamino)butanoic acid (20); Brown crystals 
from ethanol, mp 140-141 ºC, 0% yield in microwave 
and 36% yield in thermal. FTIR (KBr): υ (cm-1) = 
3386 (2NH), 3400-2500 (OH, acid), 1731 (CO, acid), 
1662 (CO, amide), 1252 (SO2, asy.), and 1166 (SO2, 
sym.). MS: m/z = 525.5 (M+, 0%, C24H19N3O9S), 293 
(3, C12H11N3O4S), 278 (70, C12H10N2O4S), 277 (100, 
C12H9 N2O4S), 232 (95.5, C12H8O5 or C12H10NO2S), 
175 (67, C10H7O3), 160 (40, C10H8O2), and 93 (0.2, 
C6H5O).  
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(1-naphthyl)sulfamoyl)- 
phenylamino)butanoic acid (21); Pale violet crystals 
from ethanol, mp 130-132 ºC, 69% yield in 
microwave, 75% yield in microwave with DMF, and 
0% yield in thermal. FTIR (KBr): υ (cm-1) = 3302 and 
3227 (2NH), 3300-2800 (OH, acid), 1715 (CO, acid), 
1666 (CO, amide), 1256 (SO2, asy.), and 1150 (SO2, 
sym.). MS: m/z = 530.5 (M+, 0%, C28H22N2O7S), 159 
(0.37, C10H7O2), 156(2, C6H6NO2S) 142 (5.4, 
C10H8N), 128 (0.32, C10H8), 115 (100, C4H5NO3 or 
C9H7), 102 (0.85, C8H6), 65 (42, HSO2), and 63 (29, 
HNOS). 
(E)-2-(Benzo[d][1,3]dioxol-5-ylmethylene)-4-oxo-4-
(4-(N-(4-benzylsulfamoyl)- phenylamino)butanoic 
acid (22); White crystals from ethanol, mp 222-223 
ºC, 35% yield in microwave and 50% yield in 
thermal. FTIR (KBr): υ (cm-1) = 3297 and 3200 
(2NH), 3500-2200 (OH, acid), 1695 (CO, acid), 1664 
(CO, amide), 1243 (SO2, asy.), and 1161 (SO2, sym.). 
MS: m/z = 494.5 (M+, 0.54%, C25H22N2O7S), 262 
(31, C13H14N2O2S), 232 (94, C12H8O5), 160 (87, 
C10H8O2), 159 (24, C10H7O2), 106 (67, C7H8N), 102 
(77, C8H6), 91 (53, C7H7), 65 (69, HSO2), and 63 (33, 
HNOS). 1H-NMR (DMSO-d6): δ (ppm) = 3.856 (2H, 
s, H-6), 4.041-4.062 (2H, d, H-11), 6.126 (2H, s, H-
1), 7.042-7.069 (1H, d, H-2), 7.235-7.290 [8H, m, (H-
3), (H-4), (H-5) & (H-12)], 7.541 (1H, s, H-7), 7.585-
7.614 (2H, d, H-8), 7.930-7.959 (2H, d, H-9), and 
8.224-8.265 (1H, t, H-10).  
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
phenyl)benzenesulfonamides (23); Yellow crystals 
from benzene, mp 226-227 ºC, 50% yield in 
microwave and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3255 (NH), 1762 and 1704 (2CO, imide), 
1246 (SO2, asy.), and 1163 (SO2, sym.). MS: m/z = 
462 (M+, 70%, C24H18N2O6S), 370 (5, C18H12NO6S), 
306 (90, C18H12NO4), 232 (69, C12H8O5), 231 (7, 
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C12H9NO4), 160 (100, C10H8O2), 159 (47, C10H7O2), 
102 (98, C8H6), 92 (71, C6H6N), 65 (67, HSO2), and 
63 (40, HNOS).  
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
methylphenyl)benzenesulfonamide (24); Yellow 
crystals from benzene, mp 190-194 ºC, 60% yield in 
microwave and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3267 (NH), 1770 and 1706 (2CO, imide), 
1245 (SO2, asy.), and 1163 (SO2, sym.). MS: m/z = 
476 (M+, 20%, C25H20N2O6S), 160 (22, C10H8O2), 134 
(25, C8H6O2), 122 (36, C6H4NS), 106 (23, C7H8N), 
102 (33, C8H6), 97 (37, C4H3NO2), 91 (21.5, C7H7), 
62 (32, NOS), and 57 (100, C2H3NO). 
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
methoxyphenyl)benzenesulfonamide (25); Grey 
crystals from ethanol, mp 210-211 ºC, 89% yield in 
microwave and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3261 (NH), 1769 and 1704 (2CO, imide), 
1250 (SO2, asy.), and 1166 (SO2, sym.). MS: m/z = 
492 (M+, 10%, C25H20N2O7S), 463 (3, C24H19N2O6S), 
232 (2, C12H10NO2S), 231 (1.5, C12H9O4), 175 (2, 
C10H7O3), 160 (13, C10H8O2), 122 (100, C7H8NO), 
102 (8, C8H6), 92 (9.5, C6H6N), and 65 (14, HSO2).

 

1H-NMR (DMSO-d6): δ (ppm) = 3.67 (2H, s, H-6), 
3.834 (3H, s, H-12), 6.123 (2H, s, H-1), 6.791-6.801 
(1H, d, H-2), 7.031-7.194 [4H, m, (H-3), (H-4) & (H-
11)], 7.238-7.355 (2H, d, H-7), 7.645 (1H, imp, H-5), 
7.765 (2H, d, H-10), 7.875-7.897 (2H, d, H-8), and 
10.094 (1H, s, H-9).  
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
chlorophenyl)benzenesulfonamide (26); Yellow 
crystals from benzene, mp 122-124 ºC, 40% yield in 
microwave and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3244 (NH), 1760 and 1711 (2CO, imide), 
1257 (SO2, asy.), and 1167 (SO2, sym.). MS: m/z = 
498 (M+1, 7%, C24H18ClN2O6S), 306 (7, C18H12NO4), 
232 (100, C12H8O5 or C12H10NO2S), 175 (20, 
C10H7O3), 160 (37, C10H8O2), 159 (37, C10H7O2), 127 
(14, C6H6NCl), 102 (85, C8H6), 92 (24, C6H6N), 65 
(31.5, HSO2), and 63 (64, HNOS). 
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
nitrophenyl)benzenesulfonamide (27); Brown 
crystals from benzene, mp 178-180 ºC, 92% yield in 
microwave and 0% yield in thermal. FTIR (KBr): υ 
(cm-1) = 3251 (2NH), 1768 and 1711 (2CO, imide), 
1244 (SO2, asy.), and 1164 (SO2, sym.). MS: m/z = 
507.5 (M+, 3%, C24H17N3O8S), 370 (3, C18H12NO6S), 
278 (3, C12H10N2O4S), 232 (17, C12H10NO2S), 175 (3, 
C10H7O3), 160 (100, C10H8O2), 102 (72.5, C8H6), 92 
(15, C6H6N), 65 (20, C5H5), and 63 (32.5, HNOS). 
(E)-4-(3-(Benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N 

benzylbenzenesulfonamide (28); Yellow crystals 
from benzene, mp 212-214 ºC, 52% yield in 
microwave , 90% yield in microwave with DMF, and 
0% yield in thermal. FTIR (KBr): υ (cm-1) = 3219 
(NH), 1757 and 1697 (2CO, imide), 1261 (SO2, asy.), 
and 1170 (SO2, sym.). MS: m/z = 476.5 (M+, 4%, 
C25H20N2O6S), 371 (2.5, C18H13NO6S), 307 (4, 
C18H12NO4), 289 (2.5, C14H12N2O3S), 231 (3, 
C12H9N), 160 (19.5, C10H8O2), 106 (100, C7H8N), 102 
(16, C8H6), 91 (45, C7H7), 65 (36.5, HSO2), and 63 
(14, HNOS). 1H-NMR (DMSO-d6): δ (ppm) = 3.65 
(2H, imp, H-6), 4.048-4.104 (2H, d, H-10), 6.134 
(2H, s, H-1), 7.077-7.099 (1H, d, H-2), 7.283-7.295 
(5H, s, H-11), 7.593-7.601 [5H, m, (H-3), (H-4), (H-
5) & (H-7)], 7.895-7.947 (2H, d, H-8), and 8.314 (1H, 
t, H-9). 
 
3. Results and Discussion 

Microwave irradiation of anhydride (E)-3-(3,4-
dimethoxybenzylidene)dihydrofuran-2,5-dione 1 or 
(E)-3-(benzo[d][1,3]dioxol-5-
ylmethylene)dihydrofuran-2,5-dione 2 with N-
phenyl-4-aminobenzenesulfonamide (a) as an 
unsubstituted amine gave separable mixtures, 3 
(10%), 10 (83%), and 16 (33%), 23 (50%), 
respectively. This can be attributed to the low basicity 
of the reacted amine. Also with N-(4-chlorophenyl)-
4-aminobenzenesulfonamide (d) that containing the 
electron attracting chlorine atom, both anhydrides 1 
and 2 formed separable mixtures from 6 (13%), 13 
(65%) and 19 (37%), 26 (40%), respectively. These 
results can be ascribed to the low nucleophilicity of 
the nitrogen atom in the amido group, due to the 
presence of the electron withdrawing chlorine atom, 
which causes incomplete transformation of the 
resulted butenamide to the cyclic compound. 

However, microwave irradiation of anhydride 1 
or 2, with N-4-methoxyphenyl-4-
aminobenzenesulfonamide (c) gave the corresponding 
(E)-4-(3-(3,4-dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-
methoxyphenyl)benzenesulfonamide 12 (93%) or 
(E)-4-(3-(benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-methoxyphenyl) 
benzenesulfonamide 25 (89%) as only products. This 
can be attributed to the high basicity of the electron 
releasing methoxyl group in amine (c) which 
facilitates the intramolecular nucleophilic attack of 
the amido nitrogen on the carbonyl carbon. 

 On the other hand in spite of the low basicity of  
 N-4-nitrophenyl-4-aminobenzenesulfonamide (e) due 
to the presence of the electron attracting nitro group, 
both of anhydrides 1 and 2 gave the corresponding 
(E)-4-(3-(3,4-dimethoxybenzylidene)-2,5-
dioxopyrroliden-1-yl)-N-(4-
nitrophenyl)benzenesulfonamide 14 (93%) and (E)-4-
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(3-(benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-nitrophenyl) 
benzenesulfonamide 27 (92%), as only products. This 
could be ascribed to the microwave effects on the 
dipolar nitro group in amine (e) where microwave 
thermal and specific non-purely thermal effects, 
resulted from material-wave interactions17 led to 
further intramolecular nuchleophilic attack by the 
amido nitrogen on the carbonyl carbon. The greater 
the polarity of a molecule, the more pronounced 
microwave effects to enhance the formation of the 
cyclic product. The combination of these two 
contributions can be responsible for regiospecific 
selectivity and the formation of the cyclic 
compounds. 

Reaction of N-(4-methylphenyl)-4-
aminobenzenesulfonamide (b) with anhydride 1 gave 
(E)-4-(3-(3,4-dimethoxybenzylidene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-methylphenyl)- 
benzenesulfonamide 11 (92%) as an only product, 
whereas with anhydride 2 it gave a separable mixture 
from (E)-2-(benzo[d][1,3]dioxol-5-ylmethylene)-4-
oxo-4-(4-(N-(4-methylphenyl) sulfamoyl) 
phenylamino)butanoic acid 17 (30%), and (E)-4-(3-
(benzo[d][1,3]dioxol-5-ylmethylene)-2,5-
dioxopyrrolidin-1-yl)-N-(4-methylphenyl) 
benzenesulfonamide 24 (60%). These results can be 
explained on the basis of the anhydrides structure 
where in anhydride 2 the distortion exerted by the 2-
benzo[d][1,3]dioxol moiety, could decrease the 
complete coplanarity, that is necessary for ring 
closure, to form the corresponding pyrrolidine-2,5-
dione, to be an only product. 

On the other hand with N-(1-naphthyl)- 4-
aminobenzenesulfonamide (f), anhydrides 1 and 2, 
produced (E)-2-(3,4-dimethoxybenzylidene)-4-oxo-4-
(4-(N-(1-naphthyl)sulfamoyl)-phenylamino) butanoic 
acid 8 (75%) and (E)-2-(benzo[d][1,3]dioxol-5-
ylmethylene)-4-oxo-4-(4-(N-(1-
naphthyl)sulfamoyl)phenylamino)butanoic acid 21 
(69%), respectively, as only products. This result can 
be ascribed to the low nucleophilicity of the amido 
nitrogen towards further attack on the carbonyl 
carbon.  

However, microwave irradiation of N-benzyl-4-
aminobenzenesulfonamide (g), as a relatively high 
basic aliphatic amine, with compound 1 gave 
benzenesulfonamide derivative 15 (82%) as an only 

product, whereas with compound 2, it gave a 
separable mixture from 22 (35%) and 28 (52%). In 
presence of the aprotic solvent DMF, compound 2 
gave with amine (g), 28 (90%) as an only product. 
The presence of the aprotic solvent (DMF), caused 
the super heating effect in the microwave irradiation, 
where the energy transferred from large excess 
solvent molecules to the reaction mixture. The 
presence of solvent also slightly enhanced the yield of 
the products where microwave irradiation reactions of 
compound 1 or 2 with amine (f), in DMF gave the 
corresponding butanoic acids in slightly better yields 
8 (83%), 21 (75%) instead of (75%) and (69%), 
respectively. This result indicated that in such a case, 
no more agitation or molecules reorientation could 
take place by microwave irradiation, to allow further 
intramolecular nucleophilic attack by the nitrogen 
atom of amido group on the carbonyl carbon to form 
the cyclic compound (Schemes 1 and 2). 
Thermal conventional heating technique 

Conventional thermal condensation of 
anhydrides 1 or 2 with N-substituted aryl-4-
aminobenzenesulfonamides (a-e, and g) gave the 
corresponding (E)-2-(3,4-dimethoxybenzylidene)-4-
oxo-4-(4-(N-arylsulfamoyl)- phenylamino)butanoic 
acids 3-7 and 9, and (E)-2-(benzo[d][1,3]dioxol-5-
ylmethylene)-4-oxo-4-(4-(N-arylsulfamoyl)- 
phenylamino) butanoic acids 16-20, and 22, 
respectively.  

However, with amine (f), all trials carried out 
for its reaction with 1 or 2, under reflux or fusion, 
were unsuccessful. These results were attributed to 
the low basicity of amine (f).  

In general, the results indicated that microwave 
irradiation effects enhance the susceptibility of amido 
nitrogen towards further intramolecular nucleophilic 
attack to form the cyclic product, more than the 
conventional thermal heat technique (Scheme 3). 

Molecular structures of compounds 3-28 were 
assigned by their spectral analyses; IR, MS, and 1H-
NMR. Protons numbering of 1H-NMR spectra of 
some compounds are given in Figure 1. 

The most pronounced antibacterial activities 
with compounds 5, 14, 17, 20 and 27 could be 
attributed to the presence of carboxyl (COOH), 
methoxyl (OCH3), and nitro (NO2) groups. 

The results of cytotoxic activity of screened 
compounds showed low activity (Table 2). 
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Figure 1: Protons Numbering of 1H-NMR Spectra 
Table 2: Biological activities of some compounds 

 

Aِntimicrobial ActivityInhibition zone (mm/mg sample) 
Compound Bacillus subtilis 

(G+) 
E. Coli 
(G-) 

Pseudomonas 
aeruginosa (G-) 

Staphylococcus 
Aureus (G+) 

Cytotoxic 
activity 
IC50 µg/ml 

4 13 --- --- 13  
5 14 15 15 16  
7 13 13 --- ---  
8     20.7 
10     20.7 
12     16.7 
14 13 13 14 13  
17 16 12 --- 20  
18 18 13 --- 15  
20 16 14 --- 14  
21     18.9 
25 12 --- --- --- 19.7 
27 15 15 15 14  
Flouraciele     2.97 
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Conclusion 
Microwave irradiation effects enhance the yield, 

purity, regioselectivity, and cyclization, more than the 
conventional thermal heat effect. The distortion 
exerted by the 2-benzo[d][1,3]dioxol moiety, could 
decrease the probability of molecular coplanarity that 
is necessary for ring closure to form the 
corresponding cyclic products. Aprotic solvent 
(DMF), assists the super heating effect in the 
microwave irradiation where the energy transfers 
from large excess solvent molecules to the reaction 
mixture so that it facilitates the formation of the 
cyclic products and enhances the yields. Compounds 
containing carboxyl (COOH), methoxyl (OCH3), and 
nitro (NO2) groups showed high activity towards 
antimicrobial activities. Compounds that screened for 
cytotoxic activity IC50µg/ml showed low reactivity 
towards it. 
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Abstract: Emergency department is the first place that medical team gets contact with the patient. In order to have 
higher standards in traumatic patient care, continuous quality control is an essence and time is an important factor 
for this perspective in emergency department. Current study evaluates management of traumatic patients visiting 
emergency department (ED) in Imam Reza hospital by assessing length of stay and its effective factors such as 
Routine Trauma X-rays. Between April and December 2011, 300 traumatic patients visiting emergency department, 
Imam Reza hospital were randomly studied. Time needed to perform the routine trauma x-rays (lateral cervical 
vertebra, AP chest and AP pelvis radiographies), and the length of stay (LOS) in the ED were recorded. Mean 
physician and nurse first visit was 7.93±0.47 and 11.91±9.38 minutes, respectively. X-rays in was performed within 
70.30±53.08 minutes. Mean surgery and neurosurgery visits were obtained within 37.40±3.16 minutes and 
33.48±2.10minutes, respectively. The average LOS in the ED was 404±238.51 minutes. There was no significant 
difference in LOS in the ED according to age, gender and trauma severity. Total ED stay of trauma patients in our 
ED was found to be significantly longer than other advanced centers. Structural improvement of emergency 
department and diagnostic modalities availability could reduce LOS in ED.  
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1. Introduction 

Emergency Department (ED) of a hospital is 
the initial entrance for the majority of patients with 
emergency and non-emergency medical problems to 
the healthcare system. ED care is a proper 
opportunity to study the problems and differences 
due to the pervasive health problem of accumulation 
of patients in ED, where patients wait often for a long 
time to be examined by a physician for the initial 
evaluations, treatment and hospitalization (Andrulis, 
1991; Derlet and Richard, 2001). The crowding in the 
ED is accompanied by delayed antibiotic treatment of 
pneumonia, delayed thrombolysis in acute 
myocardial infarction and delayed prescribing of 
analgesic drugs for patients with severe pain (Pines, 
2006; Schull, 2004; Pines and Hollander, 2008; 
Pines, 2007; Fee, 2007).  

Lack of sufficient attention to trauma and 
traumatic patients leads to death or disability and 
composes destructive effects on the social economic 
structure of countries and is becoming an epidemic 
across the world (Aksoy , 2001). In order to have 
high standards in providing medical care to traumatic 
patients, continuous quality control is a necessity. 
Within the framework of quality control, traumatic 

patients should be determined and proper medical 
care algorithms be provided for these patients 
(Walters and McNeillI, 1990). In recent years, an 
algorithm called "advanced trauma Support, ATLS" 
has been applied by the American College of 
Surgeons. Reduction in preventable mortality and 
shorter hospitalization duration can only be achieved 
through improved quality of trauma care. "Time" is 
an important factor in managing multi-traumatic 
patients in the ED. 

Due to either insufficient medical knowledge or 
lack of the necessary facilities, services by 
emergency physicians for traumatic patients may 
often cause chronic or fatal and severe injuries for 
young patients or patients with relatively good health 
condition at the time of the incident, or when taking a 
proper action could have given them the best quality 
of life. Use of Radiology, guidelines and the patterns 
of traumatic patients increase the chance of 
diagnosis. Modern facilities gradually phased in EDs 
will lead to improved procedure of timely diagnosis 
(Oyar and Aktuglu, 2000). Given that traumatic 
patients, especially those in shock, will have 1 
percent increased mortality for every three minutes 
delay in the emergency intervention, in this study, we 
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intended to evaluate the quality of service to 
traumatic patients admitted to ED of Imam Reza 
hospital of Tabriz assessing the duration of patient's 
stay and determining the factors effective on it. 
2. Material and Methods  

In a descriptive-analytical study in the ED of 
Imam Reza hospital of Tabriz in 2011, the 
relationship between staying duration of traumatic 
patients in Imam Reza ED as a third-level trauma 
center,and the factors involved in it was studied. 

In this study, 300 traumatic patients were 
randomly selected and included in the study from 
among traumatic patients admitted to ED of Imam 
Reza hospital.  

In all cases, the start time of the Primary Survey 
and requesting other routine graphs of trauma 
(radiographs of lateral spinal column, anterior-
posterior chest and pelvis) was recorded and the 
interval was calculated. The time of requesting 
surgical and neurosurgical consultation and its 
conduction time were also recorded and the time 
interval calculated. Finally, the time of patient's 
discharge or un-discharge due to either decease, 
operating room, admission in intensive care unit 
(ICU),ward, or dispatched to another hospital were 
recorded. Selected patients were included in one of 
the following three groups: 

Group 1: Multiple traumatic patients with life-
threatening problems (respiratory airway, blood 
circulation), unstable Hemodynamic, and patients not 
responding to resuscitation in the Primary Survey. 

Group 2: Patients who have no life-threatening 
problems, but they need emergency surgery or ICU 
admission. 
Group 3: Patients with stable Hemodynamic who 
eventually need hospitalization (such as admission to 
operating room, ICU and ward). 
Ethical Considerations 

This study was in perfect compliance with 
privacy protection, and all patients' information is 
completely confidential and their name and 
specifications have never been revealed.  

The study data was collected through 
questionnaires and entered into SPSS software and 
assessed by t-test and chi square tests and the power 
of the test was calculated at the end. 

 
Table 1. Evaluation of findings between two genders 

 Gender 
P 

Male Female 
Age 35.76±18.77 37.07±19.46 0.65 
First Visit 7.86±0.5 8.28±1.27 0.73 
Nursing Visit 11.64±9.05 13.19±10.81 0.28 
Routine Trauma X-rays 70.53±47.50 70.25±54.27 0.97 
Suture and Dressing 51.97±5.65 45±9.70 0.58 
Splints 53.92±10.67 61.87±38.35 0.78 
Surgery Visits 40.76±3.73 21.55±3.43 0.02 
Neurosurgery Visits 34.09±2.33 30.67±4.83 0.53 
Final Decision 397.18±242.54 442.07±216.61 0.21 

Table 2. Evaluation of findings based onTrauma 
or CPR ward 

 Emergency ward P 
Trauma CPR 

Age 35.26 ± 18.98 37.84 ±18.62 0.28 
First Visit 8.62 ± 0.57 6.18 ± 0.78 0.02 
Nursing Visit 13.53 ± 0.65 7.82 ± 0.79 <0.001 
Routine Trauma X-rays 66.32 ± 2.71 80.36 ± 8.29 0.03 
Suture and Dressing 45.03 ± 4.27 63.51 ± 12.72 0.08 
Splints 43.18 ± 9.89 81.06 ± 25.08 0.10 
Surgery Visits 40.43 ± 4.19 29.83 ± 3.49 0.13 
Neurosurgery Visits 33.66 ± 2.27 33.04 ± 4.68 0.89 
Final Decision 410.67 ± 250.61 390.52 ± 250.40 0.51 

 
Table 3. Evaluation of findings based on the patients' 

age groups 
 Age Group 

P 
<14 14-55 >55 

First Visit 6.19 ± 1.17 7.73 ± 0.52 10.30 ± 1.57 0.07 
Nursing Visit 9.58 ± 6.90 12.10 ± 9.60 12.61 ± 9.71 0.32 
Routine Trauma X-
rays 

67.90 ± 52.58 72.90 ± 56.79 58.00 ± 23.37 0.23 

Suture and Dressing 30.00 ± 20.00 48.88 ± 4.55 85.00 ± 39.93 0.13 
Splints 34.16 ± 7.23 55/27 ± 12.40 71.12 ± 38.46 0.66 
Surgery Visits 28.68 ± 6.44 37.04 ± 3.36 45.35 ± 12.41 0.44 
Neurosurgery Visits 25.48 ± 4.32 32.93 ± 2.49 41.97 ± 5.58 0.15 
Final Decision 427.22 ± 252.58 399.97 ± 234.50 415.52 ± 253.63 0.79 

 
3. Results  

In the present study, 300 traumatic patients, 
including 248 men (82.7%) And 52 women (17.3%) 
were studied. 

The mean age was 35.76±18.77 years (Chart I) 
in the male cases and 37.07±19.46 years in the 
female cases (P= 0.650).In terms of age, patients 
were divided into three groups of under 14 years (31 
cases, 10.3%), 14 to 55 years (227 cases, 75.7%), and 
over 55 years (42 cases, 14%).  

As seen, most of the patients were dispatched 
from the hospital by an ambulance. 

At the time of reference, 215 cases (71.7%) 
were admitted in trauma section, and 85 cases 
(28.3%) in Cardiopulmonary resuscitation (CPR) 
section of ED due to their deteriorated condition. 

The mean duration of the first visit by 
emergency attendant or Resident was 
7.93±0.47minutes. The mean duration of the first 
action by the nurse was 11.91±9.38 minutes. The 
mean duration from the time of request to the 
conduction of simple graphs was 70.30±53.08 
minutes. The mean duration from the time of request 
to the surgical visit was 37.40±3.16minutes.The 
mean duration from the time of request to the 
neurosurgical visit was 33.48±2.10 minutes. 

Suture and dressing was requested in 88 cases 
(29.3%) where the mean duration from the time of 
request to application of suture and dressing was 
50.70±4.94minutes respectively. Splinting was 
necessary in 47 cases (15.7%) where the mean 
duration from the time of request to application of 
splint was 55.27±10.78minutes. 

Finally, out of the 300 patients, 34 (11.3%) were 
sent to the orthopedic hospital, 47 (15.7%) 
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hospitalized in the Surgery ward, and 139 (46.3%) in 
neurosurgery ward. 80 cases (26.7%) were also 
discharged after completing the assessments. 

The mean duration of request for transferring to 
orthopedic hospital was 475.05±223.75minutes. The 
mean duration of transferring to orthopedic hospital 
was 487.05±22.81minutes. The mean duration from 
the time of request to transferring to orthopedic 
hospital was 30.44±21.00minutes. The mean duration 
of making the final decision in all patients was 
404.97±238.51 minutes. 

Table 1 shows the different findings between the 
two genders. As seen, there is a statistically 
significant difference between the two genders in 

terms of neurosurgical visits and hospitalization in 
Neurosurgical ward. 

Table 2 shows the different findings among the 
admission areas. As seen in the table, the patients 
admitted in the CPR have had significantly shorter 
durations of visit by nurse, graphing and surgery 
visit. 

Table 3 shows the different findings based on 
different age classes. As seen in the table, there is no 
significant statistical difference in the variables under 
study among the different age classes. 

Table 4 shows the different findings based on 
the outcome of patients. As observed, there is a 
statistically significant difference in age and the time 
of the final decision among the four groups. 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 1. Age distribution of patients 

 
4. Discussions  

Patients often wait for a long time at the ED 
of hospital to get examined by a physician for the 
initial evaluations, treatment and hospitalization. 
"Time" is an important factor in managing multi-
traumatic patients in the ED. Since multi-traumatic 
patients require a systematic, standard and regular 
approach in a short timeframe, healthcare quality 
control, especially in such patients, is a necessity in 
order to offer an adequate and appropriate care to 
these patients (Waydhas, 2001).  

In the present study, assessing 300 traumatic patients 
admitted to ED of Imam Reza hospital, the quality of 
healthcare was studied regarding the elapsed time. In 
the current study, the mean durations to the first visit 
by physician and nurse were 7.93±0.47 and 
11.91±9.38minutes respectively; where the time of 
the first visit by physician and nurse to the patients in 
the CPR were 6.18±0.78 and 7.82±0.79 minutes, 
respectively that is significantly shorter than to the 
cases admitted to the trauma section of ED. This may 
be due to the badly dangerous condition of the CPR 
patients who are more in need of quicker attention. 
Some other factors such as less number of nurses in 
the trauma section, visits by first-year residents in ED 
who have less experience and lower agility in the 
evaluation of patients are also involved. 

In a study of healthcare quality management by 
Nast-Kolb et al, the duration of trauma team's arrival 
at trauma CPR room had reduced from 10 minutes to 
3. The goal of this action is for the leader in charge of 
the trauma team to arrive at CPR room before or at 
the time of the traumatic patient's arrival (Nast-Kolb 
and Ruchholtz, 1999).In order to achieve this 
objective, informing the ED about the patient before 
their arrival is a prerequisite and a necessary 
condition. 

The most effective factor on hospitalization 
duration of multi-traumatic patients in the ED is 
clearly the time spent for radiological studies. The 
ideal condition includes these routine radiological 

Table 4. Evaluation of findings based on the Patient's Outcome 
 Patient's Outcome P 

Orthopedy Ward Surgery Ward Neurosurgery Ward Discharge 
Age 31.14 ± 19.21 33.34 ± 16.57 39.18 ± 18.69 34.06 ± 19.66 0.045 
First Visit 10.26 ± 1.84 7.38 ± 0.91 7.39 ± 0.69 7.27 ± 0.86 0.32 
Nursing Visit 14.05 ± 10.89 10.78 ± 9.39 12.10 ± 9.55 11.27 ± 8.34 0.42 
Routine Trauma X-rays 72.08 ± 28.49 81.14 ± 52.20 72.74 ± 66.49 58.92 ± 28.30 0.11 
Suture and Dressing 37.11 ± 11.37 65.90 ± 22.77 55.34 ± 7.48 42.00 ± 5.54 0.34 
Splints 52.82 ± 17.76 75.09 ± 32.47 45.76 ± 15.41 46.50 ± 14.76 0.78 
Surgery Visits 47.85 ± 15.04 31.89 ± 3.97 34.76 ± 3.55 40.92 ± 7.64 0.50 
Neurosurgery Visits 40.18 ± 8.47 35.72 ± 4.27 34.19 ± 3.48 28.00 ± 2.45 0.37 
Final Decision 487.50 ± 224.81 563.08 ± 273.00 381.51 ± 195.13 317.75 ± 240.43 <0.001 
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studies in restoration room in the ED(Oktay, 2000; 
Eray, 2002; Oyar and Aktuglu, 2000) (13-15). 

In this study, the mean duration of performing 
routine radiographies of trauma was 
70.30±53.08minutes.In studies by Cebicciet al, 
graphies were performed in the range of 47±20 
minutes (Çebicci, 2008). The results of the above 
mentioned study are much lower than those of the 
current study. Similarly, Wayd has et al with the help 
of their quality improvement studies, reduced the 
duration of performing routine trauma graphies from 
24 minutes to 14. In this study too, the mean duration 
of conducting laboratory tests was reduced from 50 
minutes to 24 (Waydhas, 2001).  

The main reason for such delays in various 
studies is that there has been no automation system, 
nor personnel in charge of transferring the samples 
required for testing to the lab, conveying the patient 
to the radiology room and fetching the results of lab 
and radiology to the physician, and all of these are 
done by the patient's companions. Only in cases of 
patients in the restoration room of ED, a patient-
carrier is in charge of these tasks which, in case ED is 
crowded, are done only for some patients. 

Patient's staying in ED decelerates the course of 
action on ED patients, and leads to crowding due to 
the occupation of emergency beds by these people for 
a long time that reduces the capacity of admission, 
examination and attending the new patients(Rathlev, 
2007; Zintl, 1997).  

Other researchers have expressed this duration as 
short as between 31-75 minutes. However, such 
results are corresponding to the initial evaluations in 
the CPR and recovery stage, and do not include the 
time spent for additional evaluations, assessments 
and interventions (such as graphies and CT scan) 
performed in the ED (Zintl, 1997). 

Unlike the above mentioned findings in this 
study, the mean duration of making the final decision 
in all patients was 404.97±238.51minutes.There was 
no significant statistical difference in duration of 
staying in ED in terms of age, sex and severity of 
trauma based on the place of admission. One of the 
reasons for prolonged duration of making the final 
decision for the patients is the multitude crowding in 
this center as the main trauma referral center in 
Eastern Azerbaijan province, which makes it 
impossible to offer quick services to all patients. 
However, in this study, the amount of crowding in 
ED is not mentioned, because it may have a 
significant effect on the conduction of diagnostic 
evaluations. 

In the present study, duration of patients' 
hospitalization in the surgical ward, transferring to 
orthopedic hospital admission in Neurosurgical ward, 
and discharge time was significantly prolonged. 

Quick discharge of the patients with non-severe 
trauma is justifiable. One of the reasons of prolonged 
hospital stay of patients in the surgical ward is the 
lack of adequate number of visiting resident surgical 
freshmen. Besides, considering the fact that the 
majority of hospitalized patients have been admitted 
from Trauma section and not from CPR, the bustle in 
trauma section during most hours of the day can be 
one of the other causes to this issue. 

Due to the need for quicker hospitalization and 
treatment follow-up, Neurosurgical patients were 
hospitalized earlier than the other cases. However, 
due to presence of only one Neurosurgical resident in 
ED, delay in performing the CT scan and other 
assessments, and delay in getting the approval for 
surgery make it impossible to reduce this duration. 

In the case of transferring to Orthopedic hospital, 
insufficient number of staff to accompany the patient, 
lack of well-equipped vehicles to transport patients, 
and delay in getting the approval for the surgical and 
Neurosurgical issues can be mentioned as the causes 
of delay. 

 
Conclusion 

In this study, staying duration of traumatic 
patients is much higher than previous studies. 
Development and improvement of infrastructures of 
ED and diagnostic modalities can be helpful in 
improving the issue. 

 
Suggestions 

According to the results of this study and other 
studies, it is recommended to provide the possibility 
of fulfilling various modalities for trauma section of 
ED dedicating the ultrasound, CT scan and radiology 
sections to it to reduce the duration of traumatic 
patients' staying and making the final decision for 
them. 
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Abstract: Leiomyomas constitute the most common female pelvic tumor, becoming increasingly prevalent with 
age. Although transabdominal ultrasound is usually used for observation of the large uterine tumors outside the 
focal zone of the transvaginal transducer, but transvaginal ultrasound is the standard imaging modality for this 
purpose. Recently with introduction of transvaginal color Doppler ultrasonography some studies have been 
performed on uterine artery blood flow in myomatous uterins, however these studies are scanty. Our object in this 
study is the determination of probable particular effects of leiomyoma on blood flow in uterine arteries. In this 
cross sectional study 50 women with myomatous uterine and 50 healthy volunteer woman were enrolled in the 
study. Transvaginal color Doppler was used for observation of uterine arteries and vascularity of myomas. The 
mean uterine volume was significantly lower in control group (97.00 ± 37.71 cm3) than in cases (3S1.16 ± 
222.94 cm3). The mean peak systolic velocity (PSV) was significantly lower in control group (36.42 ± 9.28 cm/s) 
than in case group (49.34 ± 16.37cm/s). Significant correlation between uterus volume and PSV was not seen in 
control group but medium positive correlation between mean uterus and mean PSV was seen in case group. Mean 
pulsatility index (P1) was 1.59 ± 0.36 in case group and 2.40 ± 0.46 in control group. Significant correlation 
between mean uterus volume and mean pulsatility index (PI) in study group was seen. Mean resistance index (RI) 
was 0.74 ± 0.19 in case group and 0.85 ± 0.23 in control group. No correlation was found between uterine volume 
and number of myomas. Only in %34 cases myomas artery was detectable and mean myomas artery RI was 0.57 
± 0.18. We observed significant differences between uterine arterial Doppler indices in patients with myomatous 
uterins and control group. The presence of myomas result in uterine volume increasing and uterus Volume has 
significant correlation with PI decreasing. Also PSV has significant correlation with uterine Volume. This 
significant difference suggests that, we can use serial measurements in duration of treatment in monitoring 
response to medical treatment.  
[Fatemeh Ghaterh Samani, Roghaieh Jabbary, Omid Mashrabi. Study on uterine artery blood f low in 
myomatous uterus.  Life Sci J 2012;9(4):583-586] (ISSN:1097-8135). http://www.lifesciencesite.com. 88 
 
Keywords: Myomas; Peak Systolic Velocity; Vascular Impedance; Transvaginal Color Doppler Sonography 
 
1. Introduction 

Myomas are the most common pelvic tumor 
in women and its prevalence increases with increase 
of age. 25% of white women and 50% of black 
women over 30 years old have at least one myoma. 
Cause of myoma is not completely identified yet, but 
it is undoubtedly estrogen dependent (Callen, 2000).  
Most of myomas are symptomless and maybe 
indicated as various complaints such as bleeding, 
lower abdominal pain or sensitivity, urinary 
symptoms or constipation (Alcazar, 1997).  
With transvaginal color Doppler ultrasound method 
developed, evaluation of blood flow in pelvic organs 
has become possible. Many investigations have been 
carried out on cases of normal, infertile, and ovarian 
masses and endometrial abnormalities which have 
mostly been limited to benign lesions such as myoma 
(Alcazar, 1997).  

Studies have shown that vascular impedance 
decreases in myomatous uterine, and the flow rate 

increases. This is clinically determinant. 
Hysterectomy is the classic and selective treatment of 
symptomatic uterine myomas. Showing increased 
blood flow in uterine arteries of the myomatous 
uteruses, other therapies for myoma can be also 
considered, including GnRH and angiographic 
embolization. 

If peak systolic velocities (PSV), resistance 
index (RI) and pulsatility index (PI) of myomatous 
uterine have significant difference with healthy 
individuals, uterine artery embolization can be used 
as a method for treatment of uterine myoma and 
assist the surgical treatment (McLucas, 2002).  

If studies show that blood flow characteristics 
of myomatous uterins are different from the normal 
uterus can be PSV and RI and PI monitoring can be 
used for monitoring response to GnRH treatment.  

Previously, some studies have been performed 
on blood flow in the uterine arteries of myomatous 
uterine, but these studies are limited and further 
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studies in this area seem necessary. The aim of this 
study is to determine the rate of blood flow in uterine 
arteries of myomatous uterus. 
 
2. Material and Methods  

A case-control study was performed on 
patients with uterine myoma and normal women, and 
uterine artery flow in the myomatous uterus was 
reviewed. 50 patients with uterine myoma and 50 
healthy subjects were randomly selected.  
Patients with a history of HTN, diabetes, thyroid 
disorders, hormone therapy, pregnancy, smoking, and 
menstrual disorders and also, patients with sub 
mucous myoma, sub serous, corneal and degenerated 
myoma were excluded.  

Uterine size and Number of myomas were 
determined by transabdominal sonography.  

Transvaginal sonography and evaluation color 
Doppler was performed in lytotomic position with 
empty bladder by a Hitachi model EUB-52S vaginal 
with prub 7.5 MHZ device. 

Uterine morphology was reviewed by B-Mode 
and uterine volume was calculated with prolate 
ellipsoid method.  

Transvaginal color Doppler was used to observe 
the uterine arteries and vascularity of myomas.  

With color signals detected, spectral signals were 
measured using 1mm Sample Volume. PI, RI, PSV 
were drawn from FVU and calculated by computer.  

Uterine artery on its main body was evaluated 
near the outside edge of cervix on the surface of its 
inner hole. In the largest myoma, myoma indices 
were obtained from myoma vessels which had 
created color image on the edges or center of the 
myoma. 

Doppler wave forms were obtained during four 
consecutive cardiac cycles. In case of several 
different RI obtained in a myoma, the lowest RI was 
recorded. 
 
3. Results  

Color Doppler finding were shown in the 
table 1. There is a very weak relationship between 
PSV and uterine volume in the control group that was 
not significant (p<0.5)( Figure 1).There is a moderate 
relationship between PSV and uterine volume in the 
case group (R=0.362 and P=0.01)( Figure 1).There is 
a very weak relationship between PI and uterine 
volume in the control group that was not significant 
(P>0.05 and R>0.033) (Figure 2).There is a moderate 
inverse relationship between PI and uterine volume in 
the case group (P=0.01 and R=– 0.461) (Figure 
2).There is a weak correlation between uterine 
volume and number of myomas in the control group 
that is not significant (P>0.05 and R=0.106). 
Evaluating color Doppler of myomas, only 14 cases 

(32%) had visible arteries of myoma and mean RI in 
myoma artery was 0.57±0.18. 

 
Table 1. Color Doppler finding of patients in two 
groups  
 Group 

P 
Control Case 

Uterine Volume(cm3)  381.16 ± 222.93 97.00 ± 37.71 <0.001 
peak systolic velocity(cm/s) 49.33 ± 16.37 36.42 ± 9.28 <0.001 
pulsatility index 2.4 ± 0.46 1.59 ± 0.36 <0.001 
resistance index 0.85 ± 0.23 0.74 ± 0.19 <0.001 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1. Correlation between PSV and uterine 
volume in two groups 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Correlation between PI and uterine volume 

in two groups 
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4. Discussions  
Transvaginal color Doppler sonography is 

an established technique in the study of vascular 
impedance which enables evaluation of uterine 
perfusion in physiological and pathological 
conditions (Kurjak, 1992).  

Tsuda et al expressed that uterine volume in 
women with uterine myoma was 276.2±163.4 which 
significantly higher than that of control group (Tsuda, 
1998).  

Also in the study by Danisman et al, mean 
uterine volume in patients with myoma was 312 cc 
(Danisman, 1998).  

In our study, the average volume in patients 
with and without uterine myoma was 381.16±222.9cc 
and 97±37.71cc respectively which was significantly 
higher in the patients with myoma (p<0.001).       

In the study by Alcazer et al, the average 
number of myomas was 1.8 which had a significant 
relationship with patients' uterine volume (Alcazar, 
1997).  

In this study, the mean number of myomas was 
5.28 and had no correlation with uterine volume of 
patients. What distinguishes this study from the 
above mentioned one is the presence of small 
myomas in a large number of patients.  

In a study by Mclucas et al, mean PSV in 
patients with myoma was 47.4 cm/s(McLucas, 2002) 
and in a study by Alcazar et al, mean PSV in patients 
with and without myoma was 83.5±22.3 cm/s 
and70.2±15.4 cm/s  respectively which is 
significantly higher in the patients with myoma 
(Alcazar, 1997). 

In our study, mean PSV in patients with and 
without myoma was 49.3±16.3 cm/s and 36.4±9.28 

cm/s respectively (P<0.001) which is similar to 
Mclucas's study; and in comparison to Alcazar's 
study, PSV difference in both case and control groups 
was identical.  

Alatas et al expressed that uterine volume plays 
a greater role in uterine blood flow compared with 
the presence or status of vascularity of myoma 
(Alataş, 1997) and also,  Mclucas found a significant 
relationship between uterine volume and PSV. 
(McLucas, 2002) 

In our study, there was a significant moderate 
relationship between PSV and uterine volume.  

In the study by Alcazar et al, the mean PI for 
patients with and without myoma was 2.5±0.7 and 
3.4±1.3 respectively (P=0.007) (Alcazar, 1997). In a 
study by Kurjuh et al, mean PI in patients with 
myoma was 2.52±0.87 (Kurjak, 1992); and in the 
study by Alatas , it was significantly higher in the 
patients with myoma (Alataş, 1997). 

In our study, the mean PI in patients with and 
without myoma was 1.59±9.36 and 2.4±0.46 

respectively, which indicates the effect of presence of 
myoma on increasing of uterine blood flow.  

Sladkeuicius et al suggested that any increase or 
change in Doppler indices depends on increasing of 
uterine volume but not myoma size (Sladkevicius, 
1996). Tsuda suggested that there was a significant 
relationship between reduction of PI and uterine 
volume in myomatous uteruses (Tsuda, 1998). 

In our study, there was a moderate inverse 
relationship between PI and uterine volume in 
patients with uterine myoma.  

Sosić et al suggested that myoma size is the 
most important single factor affecting the visibility of 
myoma blood flow and RI (Sosić, 1996).  

In a study by Alatus et al, mean RI in patients 
with and without uterine myoma was 0.77±0.08 and 
0.82±0.06 respectively that was significantly lower in 
the case group (Alataş, 1997).  

In the studies by Kuvjah and Danisman, mean 
RI in patients with myoma was significantly lower 
than that in patients without myoma (Danisman, 
1998).  

In our study, similar to the results by Kurjau 
and Alatas, the mean RI in patients with myoma was 
significantly lower.  

Regarding the relationship between uterine 
volume and uterine artery Doppler indices, any action 
leading to reduction of the uterine volume is expected 
to cause change in Doppler indices as the reduction 
of systolic flow velocity and increase of vascular 
impedance.  

Methods which can be taken to reduce uterine 
volume include non-surgical treatment methods and 
surgical methods (myomectomy).  

Nonsurgical procedures include uterine artery 
embolization and treatment with GnRH agonists 
which can be applied as the selective or auxiliary 
treatment.  

With Color Doppler transvaginal sonography 
before treatment and then repeated assessment during 
therapy, response to treatment can be evaluated.  
 
Conclusion  

According to our results, presence of 
myoma leads to increased uterine volume and 
reduction of vascular resistance and increased uterine 
artery blood flow velocity. Reduction of vascular 
resistance and increased blood flow are in significant 
relationship with increased uterine volume.  
Increased blood flow in myomatous uterine raises the 
choice of nonsurgical treatment. Uterine artery 
embolization or treatment with GnRH agonists can be 
applied for a certain or pre-surgical treatment. With 
color Doppler sonography, response to treatment can 
be monitored as serial measurements of uterine 
volume and Doppler indices.  
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It should be noticed that interpretation of the 
color Doppler results in myomatous uteruses is 
different from healthy individuals. 
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Abstract: Stepped spillways are hydraulic structures that, because of their significant capacity in energy dissipation, 
have been widely used by designers. Flow mechanism over them is complex and many investigations have been 
performed to study that mechanism. The effect of some parameters such as the number of steps in energy dissipation 
has not been fully investigated. In this study the latest design criteria have been reviewed and then an algorithm has 
been developed to design the stepped spillways which are based on the effect of number of steps. Results show that 
the number of steps affects the energy dissipation. With increasing the number of steps energy dissipation increases 
and then decreases. Thus for specific discharge and spillway slope, the number of steps can be optimized for 
maximum energy dissipation. By reducing design discharge the optimum number of steps increases. Research work 
on this subject can be continued in the future and various aspects of the design parameters may be investigated 
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1. Introduction 

The main objective of application of stepped 
spillways in structureof a reservoir dam is the high 
impact it has on the rate of energy flow. The height 
of a reservoir dam and its spillway during the 
floodmakes the water flow over the spillway toward 
the downstream. At this time, high kinetic energy of 
water can cause severe erosion of the river bottom, 
scour or erosion under the floor slab concrete 
foundation and flat or pond overflow and eventually 
cause phenomenon of cavitation. 

High construction costs overruns smooth (or 
overflow of water slides Oji standard) due to the high 
volume of excavation is usually in place in the 
coastal basins of peace and tranquility of the pond for 
proper hydraulic jump, high jump and the depth of 
resistance to the wall with height, including technical 
reasons, instead choosing to use an overflow spillway 
steps are smooth. In this option, a flat section of the 
spillway will be replaced with steps. Steps as large 
roughness and the flow resistance and thus increase 
the energy flow are beneficial. Another reason to use 
the stair concrete spillway dam has been a roller or 
the RCC. This is why the attention of researchers and 
designers now overflow with stairs too much. The 
mechanism of such structures on complex and much 
research is being done in recognition of its world-
wide. New findings and changes in the previous 
design criteria, which sometimes are also associated 
with violations of the older theoryfaced with the 
problem and confusion and the different methods 
used to close in design. Also, recent studies showed 
that some overflow geometric profile of the stairs in 

the reports have remained unexplained or has not 
been provided a full report on them. From among 
these studies we can name Ohotsu et al. (2004) and 
Gonzalez et al. (2008). The aim of this study is the 
examination of a new method to design stepped 
spillways and the impact of number of the stairs on 
the energy wastage based on the design of the weir. 

Most researchers consider three different flow 
regimes based on the rate of energy dissipation 
mechanisms, namely a falling, non-falling as well as 
being second conversion (Chanson 1994, Chamani 
and Rajaratnam 1999). The falling type occurs inlow-
flow discharge and the large step height. Each step 
acts as a separate vertical drop waterfall and the 
stream moves on overflow as downstream collision 
jets sequence at the bottom of the stairs. Non-falling 
type occurs in larger overflows with and lower step 
height. Due to the high discharge current, the stairs 
are completely submerged below the water level. In 
this regime, a false bottom is formed which connects 
successive steps of the trailing edge. The eddy 
currents are formed in this false bottom. Major part 
of this energydissipate in this regime is created of 
spin currents under false bottoms. There are three 
distinct regions in this regime: 

Area with smooth flow and without air, the 
spreading area with quasi-uniform current and, the 
fully developed area or uniform flow. 

The flow is without air and smooth over the 
spillway. With the growth of turbulent boundary 
layer and reaching the water level, air 
entersdownstream steps and the turbulence hits its 
peak. In case of the spillway being lengthy, the 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  
 

588

current becomes foamy and will appear as white 
water. 

Note that uniform flow, in the real sense of the 
word,does not form on the spillway, because the 
rotating three-dimensional vortex formed below the 
triangular false floor space between the stairs creates 
a non-uniform flow rate. For this reason, some 
researchers use the term quasi-uniform in case there 
is a long length overflow (Ohotso et al., 2004). 

Since the aim of constructing spillways on the 
dam is to safely convey flood discharge to 
downstream, the stepped spillway design criteria with 
the maximum flood discharge, is anon-falling flow 
regime. Obviously, if the flood of overflow is 
relatively lower than the overflow design, there is 
possibility of creating falling regimes over the 
spillway. Conversion regime is a moderate situation 
which is accompanied with high dispersion of water 
droplets. Accordingly, many dynamic forces are 
exerted into the spillway structure, therefore,it is not 
recommended on its basis. 

Little research has been done on this type of 
flow regime in the world (Chanson and Gonzalez, 
2006). 
Materials and Methods 

The first criterion for starting the non-falling 
regimewas presented by Rajaratnam (1990). He 
presented starting thenon-falling flow regime for 8/0 
<h / dc. DC is the critical depth and H is the height of 
each step. These criteria are based on information 
from tests in the range of slopes 9/0 to 4/0 = h / 1. 1 
is the horizontal length of each step. The next 
relationship was presented by Chanson (1994b). This 
relationship was based on available data from tests 
for slopes of1/2 to 2/0 = h / 1 (11 to 51 degrees). His 
studies showed that for the non-falling flow regime to 
occur, the discharge amount must become higher 
than flow from a more critical characteristic 
value. This characteristic discharge for the onset of 
non-falling regime was presented as equation 1: 

In overflows with mild to moderate slopes, 
Chanson and Gonzalez (2006)divided the non-falling 
regime into the following two sub-parts: 
sk1 and sk2. Sk2 is for gentle slopes less than 19 
degrees and sk2 is for average slope more than 19 
degrees. The segmentation method is presented in 
Figure 1. Note that spillovers commonly called steep 
slopes greater than 25 degrees, average slopeswith 15 
to 25 degrees, and less than 15 degrees slopes are 
called soft.  

Ohotsu et al. (2004) marked the occurrence 
limit of non-falling regime with functions 2: 

 
 
 

 
Figure 1 - Determination of flow regimes on a 
stepped spillway. Note: NA-TRA is the boundary 
between falling regime and conversion regime; TRA-
SK, conversion towardnon-falling (Gonzalez and 
Chanson 2006) 
 

For the spillway of bridges withequal fixed 
slope having large number of steps with a fixed 
height (h) and horizontal length of the stairs (1), we 
can assume that the flow after crossingthe first few 
primary steps will be fully developed or uniform. In 
such a flow with constant average velocity (v) and 
normal depth (d)and assuming the uniform length for 
the overflow, we can write (Rajaratnam, 1990): 

 
where is the specific gravity of water, t isReynolds’ 
shear stress between the non-falling flow and the 
rotating flow below it. If we have: 

 
where f is Darcy-Visbach friction factor and p is the 
fluid special mass, by combining equations 3 and 4 
we can have the following: 

 
Where g is the acceleration of gravity and q is 
discharge per width of the spillway unit. For gradual 
changing S 
 

 
the energy equation as follows: 

 
The friction slope is sfin the above 

relationship. Note that in the above relations, the flow 
depth (d) is the net water depth without 
air. Previously, Chanson (1994a), by analysis of 
experiments conducted on the stepped spillway with 
steep slopes of 50 to 55 degrees, showed that the 
friction coefficient between ranges between 0.17 to 5 
and the average number was announced 1. Recently 
Chanson and Gonzalez (2006) showed that the 
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coefficient of friction is changing between 0.1 
and0.25, and its average is 0.2.As noted, this is 
because the flow is highly aerated over the spillway 
and energydissipate occurs because of water flow and 
therefore depth of the air should be deducted from 
total depth. It should be reminded that the air density 
is eight hundred times the less than that of water and 
itsshear stress impact will be far lesser. Thus we 
have: 

 
where C is the concentration of air bubbles 

and y90 corresponds to the depth in which the air 
comprises 90 percent. 

It is noted that the concentration of air 
bubbles at a certain point vary in different dyswith 
different values of c. Test results of Gonzalez et al 
(2008) show that the hyperbolic tangent function of 
the concentration distribution of air bubbles can be 
used here: 
In the above equation, k and D0 are obtained from 
the following relations: 

 

 

 

 
D0 is a parameter dependent upon the average 

concentration of air bubbles (C mean ). The spillway 
designers do not have the concentration distribution 
of air bubbles, so the researchers have tried to 
simplify the regression relationships provide for 
designers. From these relationshipsne can refer to 
Ohotsu et al. (2004) as follows: 

 
D= 0.3 for 5.70<a<190 
D=-0.00024a2+0.0214a-0.0357 
for190≤a≤550 
Friction factor is presented by the following equation 
Ohotsu et al. (2004): 

 

for 0.1≤  

 
A= -1.7*10-3a2+6.4*10-2a-1.5*10-1 

fmax=-4.2*10-4a2+1.6*10-2a+3.2*10-2 
for 5.70≤a≤190 
A= 0.452 
fmax=2.32*10-5a2-2.75*10-3a+2.31*10-1 
for 190≤a≤550 

 
The aeration locations (aeration start) from 

the spillway crest and the water depth at that point 
are obtained by the following relations (Chanson, 
19): 

 

 

 

 

 
 

Designer should check that the spillway 
length be larger than LI. In this case, the quasi-
uniform flow will occur over the spillway. Ohotsu et 
al.(2004) proposed the following relationship for the 
quasi-uniform flow: 

 
for 5.70≤a≤550 
 
that is: 

 
 
The remaining energy in quasi-uniform flow on the 
spillway is calculated as follows: 
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The remaining energy in spillovers on non-
uniform flow is calculated as follow: 

 

 
 
Relative energy dissipateis determined as follows: 

 
In this study, first,an algorithm for the 

design of spillway hydraulic regime of quasi-uniform 
is presented which is usable for related operators. The 
proposed method is based on the results of tests 
conducted worldwide on a large-scale physical 
models and can be safely used for the prototype 
design (Ohotsu et al, 2004).Then, based on 
thedeveloped algorithm, examination of the effect of 
number of steps on energy dissipate will be 
conducted; because as previously mentioned, in the 
available literature, choosing the appropriate number 
of steps for the better design of the spillway has gone 
untapped. 

Below, the step by step spillway design 
methodis explained: 
1 - Height (Hdam) and the spillway slope (a) are 
obtained from topographic and locational map; the 
discharge amount (Q) is estimated based on the flood 
with a given return period. An initial assumed width 
(W) of overflow is chosen. 
2 - The critical depth is calculated form this 
relationship: 
3 - The next parameter Hdam /d c is determined. 
4 - Height of stairs is chosen for the non-falling 
regime to occur such that 0.25 ≤ h / d c ≤ (h / d c) 
s where (h / d c) s is obtained from equation 
2. According to Chanson and Gonzalez (2006), in 
most stepped spillways in the building of Gabion 
dams and roller concrete dams, step heights in the 
executive area ranges from 0.2 to 0.9 meters that can 
be used as a criterion in selecting the proper height of 
stair design. 
5 - The amount h / d c is determined. 
6 - The amount of       is calculated from the 
relationship12. If the condition was established, the 

quasi-uniform flow has been produced and the 
friction factor is calculated from equation 10.  
7 - Flow depth is calculated using relationship 
5. Flow rate as is obtained as such:…. 
8 - The average concentration of air bubbles is 
calculated from equation 9 and y90 is obtained from 
equation 7. 
9 - Protective side walls heightis determined 
from h w=1.4 y90. The remaining energy of quasi-
uniform or non-uniform flow regime is calculated by 
relationship 13 or 14. 
10 - Residual energy with quasi-uniform or non-
uniform flow regime is determined with relationship 
13 or 14. 
11 - Relative energy dissipateis determined using 
equation 15. 

The proposed algorithm for the step by step 
design of overflow was formulated in the Excel 
spreadsheet. The purpose is to examine the effect of 
the number of steps on the energy wastage. The more 
energy is dissipated, the more will be reduced the 
amount of administrative costs for constructing 
energy depreciatingfacilities like peace pond.  
 
Discussion and Results  

Figure 2 presents changes in the energy 
dissipation curve on the vertical axis proportioned to 
the number of steps in the horizontal axis. From other 
influential parameters, one can mention the total 
spillway height, slope and discharge amount. In this 
figure, the spillway slope is assumed to have a 
constant 22 degrees, and discharge in the height and 
width unit hasbeen taken as changing.  That is, the 
ratio of BI BAAD H dam / d c changes from 59.71 to 
124.2. Figure 2 has been plotted based on the 
proposed algorithm for designing the stepped 
spillway. 

According to figure 2, corresponding to a 
constant rate of Hdam / dc, increasing number of 
steps causes the increase in energy dissipation to a 
certain extent, and then makes the relative energy 
dissipation reduce. The slope of the ascending part, 
however, is greater than that of the descending one. 

It can be seen that,corresponding to any 
Hdam /dc, of an optimized number of steps to 
maximize energy dissipation can be determined. 
Also, per a fixed number of steps with 
Hdam /dc reached from 59.71 to 124.2, the relative 
energy dissipation rises. 

According to figure 2, with reduction of the 
dam discharge or augmentation of the height of the 
spillway, the optimal number of steps also shows 
increases. 

This shows that although the current regime is 
assumed as non-falling, but with reduced flow and a 
tendency toward the falling regime, the optimal 
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number of steps increases. On the contrary, in higher 
discharge amounts with falling flow regime and all 
steps are submerged below water level, the optimal 
number of steps shows reduction. 

 

 
Figure 2 - Effect of number of steps in increasing 
energy dissipation 
 

According to Figure 2, the exact number of 
optimal steps per different flows is presented in Table 
1. In this table, discharge amount has been assumed 
as changing for 0.8 to 3.2 meters per second and it 
can be more easily expanded in an Excel spreadsheet 
for higher values; also, its corresponding energy 
dissipation and other parameters can be calculated 
based on this table. The spillway slope is assumed to 
be 22 degrees which can be modified to any desired 
changes in any given conditions and data in the 
project. 
 
Table 1 - Number of optimal steps per different flows 
over the spillway and the its energy dissipation 
amount 

 
 

Figure 3 variously displays the effect of 
number of steps in the relative amount of energy 
dissipation. In the horizontal axis,BI BAAD 
parameter has been used;that is, the ratio of the 
spillway height to critical depth. Each curve in Figure 
3 is related to a number of steps. It can be noted that 
the relative energy dissipation in a certain amount 
of H dam / d c reaches its maximum. That is, the 
ascending curves,energy dissipation correlates 
directly with the spillway height and inversely with 
the discharge amount.These relationships are 
reversed in the descending curves. Also, the 
maximum point of energy dissipation is seen in lesser 
than 40 steps; and in more than 40 the maximum 
point on the curves get paler. Such charts can help in 
better understanding these complex relationships and 
play an important role in designingsuch 
structures.Without drawing the graphs,one cannot 
make presumptions about the effectiveness of the 
steps. 
 

 
Figure 3 - Effect of the parameter H dam / d c on the 
energy dissipation per different number of steps 
 

In Table 2, for example, 10 overflow bridges 
are designed with different hydraulic conditions. 
Parameters involved in the design and other BI BAA 
Dparameters have been provided in 21 
columns. Also, according to figure 2 and 3, we can 
determine optimal number of steps based on 
maximum energy dissipation given different 
geometric and hydraulic conditions in the stepped 
spillway design which have not been discussed in 
previous studies of the subject. 

 
Conclusion 

Per a fixed ratio of Hdam /dc, increase in the 
number of steps in the stepped spillway will increase 
the relative energy dissipation to a certain extent and 
then decreases the relative energy dissipation; the 
slope of ascending part is higher than that of the 
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descending part. So, it can be concluded that per 
each H dam / d c there is an optimal number of steps 
to create the maximum energy dissipation. Also, per 
a fixed number of steps, with increasing H dam / d c , 
the relative energy dissipation is increased; this 
shows the beneficial effects of the increase in dam 
height and reduction of the discharge flow on the 
energy dissipation. The optimal number of steps 
shows increase with the increase in the dam height 
and reduction in the discharge flow. This shows that, 
although the assumed flow is of non-falling type, but 
with reduced flow and a tendency toward the falling 
regime, the optimal number of steps increases. On the 
contrary, in greater discharge flows, there is the flow 
regime is completely non-falling and all steps are 
submerged below water level, so the optimal number 
of steps shows reduction. 

 
Table 2 – Calculations in Excel spreadsheet for 
designing the stepped and determintion of its energy 
dissipation 
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Abstract: Background: Intermediate soft tissue tumors were included in the new WHO classification of soft tissue 
tumors. They were addressed as locally aggressive tumors with reports of their recurrence or even malignant 
transformation. This study was conducted to detect the immunoepxression of Beta Catenin and Platelet Derived 
Growth Factor in order to predict their potential for malignant transformation. Methods: Twenty three different 
intermediate soft tissue tumors were included as well as three recurrent cases diagnosed as fibrosarcoma. All lesions 
were prepared and were subjected to Beta Catenin and Platelet Derived Growth Factor antibodies. Results: From the 
26 selected cases, 9 were Juvenile fibromatosis, 5 were haemangiopericytoma. 9 were desmoplastic fibroma 3 of 
which showed recurrence and were diagnosed as Fibrosarcoma. All cases of jeuvenile fibromatosis, desmoplastic 
fibroma and fibrosarcoma, showed positive nuclear reaction to Beta Catenin antibody. Cytoplasmic reaction of 
Platelet Derived Growth Factor antibody were observed in 6 cases of juvenile fibromatosis and 5 cases of 
desmoplastic fibroma as well as the 3 cases that showed recurrence in the form of fibrosarcoma .Conclusion: 
Intermediate tumors have a benign clinical course, but their clinical behavior is unpredictable. 
[Amani N. Abd El-Latif and Ibrahim M. Zeitoun. The Role of Beta Catenin and Platelet Derived Growth Factor 
Antibodies in Head and Neck Intermediate Grade Soft Tissue Tumors. Life Sci J 2012;9(4):593-596] 
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1. Introduction 

  The WHO has a new classification of soft 
tissue tumors that was introduced in late 2002. As 
part of this new WHO classification, the Working 
Group has focused on the definition and the 
biological potential of lesions, that were addressed as 
‘intermediate malignancy’ or ‘borderline malignant 
potential.’ With this goal in mind, they recommended 
to divide soft tissue tumors into the following four 
categories: benign, intermediate (locally aggressive), 
intermediate (rarely metastasizing) and malignant [1]. 
The Intermediate (locally aggressive) and 
Intermediate (rarely metastasizing) tumors often recur 
locally and are associated with an infiltrative and 
locally destructive growth pattern [2]. 

β-Catenin is a multifunctional protein, which 
plays a very important role in cell adhesion and it is 
localized to the adherence junction on the cell 
membrane and free cytoplasmic . Mutation of the β-
catenin gene results in its stabilization and a 
significant increase in this protein within the cell. 
Mutations of β-catenin have been identified in various 
cancers such as colon cancer and more recently, in 
soft-tissue tumors [3]. The expression of PDGF and 
their receptors was demonstrated in a broad spectrum 
of human cancers [4]. 

Recent studies have mentioned that PDGF is 
also expressed in gliomas and sarcomas, which derive 
from cell types that are normally responsive to PDGF. 

Furthermore, it was mentioned that the increased 
expression of PDGF correlates with the degree of 
malignancy [4, 5]. 

The aim of this research is to study the clinical 
and pathological features of intermediate soft tissue 
tumors and to investigate whether β-Catenin and 
Platelet derived growth factor antibodies have a role 
in finding the liability of malignant transformation of 
these intermediate tumors. 
2. Materials and Methods 

Materials were obtained from patients who had 
undergone surgical excision of their tumors at 
Maxillofacial Department, Faculty of Dentistry, 
Alexandria University, Egypt, during the years 2010 
through 2012. 

A portion of the tumor was used for research 
after informed consent was obtained .All specimens 
were fixed in 10% formalin, embedded in paraffin, 
stained with haematoxylin and eosin for diagnosis. 

For immunohistochemical analysis, all sections 
were cut 5µm, embedded in superfrost plus slides. All 
sections undergo deparaffinization. Antigen retrieval 
was performed in a microwave oven using 10mµ 
citrate buffer. Endogenous peroxidase activity was 
blocked with 0.03% hydrogen peroxide containing 
sodium azide. Slides were incubated with non-
immune serum for 30 minutes and were then 
incubated with the primary antibody for overnight in 
a moist chamber,  
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The following antibodies, manufactured by Neo 
Markers for Lab Vision Corporation 
(Fermont.CA94538, USA) were used according to 
manufacturers' recommendations: 
i- Catenin Beta Ab-1 (cat #RB-090-R7) 
ii- Platelet Derived Growth Factor PDGFR (cat#RB-

o9o-R7)  
Positive and negative controls as well as oral 

fibroma that served as an endogenous control group 
were used. Biotinylated Rabbit anti-Mouse (1:200 w/ 
10% NRS) were incubated for 30 min. Slides were 
rinsed in PBS 3 X 5 min. each. Followed by the 
application of conjugated HRP Streptavidin (1:1000) 
incubate to 30 min. Brown color was developed using 
DAP working solution for 5 min, counter stained with 
haematoxylin for 15min, washed, dehydrated and 
mounted. 

Cellular localization for Catenin Beta was 
nuclear and cytoplasmic, while for PDGF was 
cytoplasmic only.  

Nuclear and cytoplasmic immunostaining was 
determined semi quantitatively.  
3. Results  

Twenty six selected cases of soft tissue 
intermediate tumors were collected from head and 
neck region. Female to male ratio was 1:1.625 with 
average age 16.5. 

The selected cases were diagnosed as follow: 
nine were Juvenile fibromatosis, five 
haemangiopericytoma, nine desmoplastic fibroma , 
three of which showed recurrence and were 
diagnosed as Fibrosarcoma (3 cases). 

Nuclear localization of Beta Catenin antibody 
was found in almost all the cases with different 
intensity; All cases of juvenile fibromatosis, 
desmoplastic fibroma and fibrosarcoma (Figs. 1-3 ) 

Cases of haemangiopericytoma and the 
endogenous control (intraoral fibroma) showed no 
reaction. 

 

 
Figure 1: Desmoplastic fibroma with +ve nuclear 

[beta]-Catenin antibody (X400) 
 

 
Figure 2: Photo microgram of desmoplastic fibroma 

with +ve immunohistochemical nuclear stain 
(-Catenin x400) 

 
Figure 3: Photo microgram of desmoplastic fibroma 

with +ve nuclear immunohistochemical stain 
(-Catenin x200) 

 

 
Figure 4: Photo microgram of desmoplastic fibroma 

with +ve immunohistochemical cytoplasmic 
& cell membrane stain (PDGFx400) 

 
Cytoplasmic reaction of PDGF were 

observed in 5 desmoplastic fibroma (Fig 4) including 
the 3 cases that showed recurrence, cases of 
fibrosarcoma, and 6 cases of juvenile fibromatosis. 
(Fig 5) 
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Figure 5: Photo microgram of desmoplastic fibroma 

with +ve immunohistochemical cytoplasmic 
& cell membrane stain (PDGFx400) 

 
4. Discussion 

On the basis of the microscopic findings it is not 
always easy to draw a presumptive line dividing what 
we call intermediate tumors from what we call Grade 
I fibrosarcoma. This distinction can, in theory be 
reasonably precise, but considerable possibilities of 
error must be taken into consideration. 

Immunohistochemistry (IHC) is presently the 
most important adjunct tool in the evaluation of soft 
tissue tumors because of its practicability and 
relatively low cost [6]. Furthermore, a small group of 
soft tissue tumors remains unclassified despite 
extensive ancillary studies except with IHC [4]. 

 This survey was performed on soft-tissue 
tumors to find out whether nuclear expression of -
Catenin, as determined by immunohistochemical 
staining would be relatively specific to and sensitive 
for tumors in this class. 

Our results showed the absence of nuclear 
localization of β-Catenin in normal fibroblast .This 
was in accordance with Kim et al. [7] who reported a 
cytoplasmic distribution of -catenin in fibroblasts 
without significant amounts at the cell surface, and no 
nuclear accumulation of -catenin in regular 
fibroblasts. 

The five cases of haemangiopericytoma showed 
no immunohistochemical reaction to β- Catenin. 
Studies conducted by other authors [8] recommend 
the use of other antibodies panel to distinguish 
endometrial stromal sarcomas from tumors with a 
predominant hemangiopericytomatous growth 
pattern. 

On the other hand, high-level nuclear expression 
of -Catenin was seen desmoid-type fibromatosis, 
Juvenile fibromatosis and fibrosarcoma. The findings 
presented in this study substantiate the significance of 
-catenin for soft tissue intermediate tumors and 
sarcomas as shown by the large nuclear accumulation 

which accentuate its role as an oncoprotein. This was 
in accordance with Kuhnen et al. [9] and Al-Daraji et 
al. [6]. In the contrary, other studies have mentioned 
that nuclear expression of -Catenin was seen in a 
very restricted subset of mesenchymal tumors [10, 
11].  

The role of -Catenin as an oncoprotein has 
been analyzed so far in a number of epithelial tumors; 
an increased expression was also shown in aggressive 
fibromatosis as a representative of mesenchymal 
tumors [12, 13]. 

The present study demonstrate the cytoplasmic 
accumulation of PDGF antibody in 5 cases of 
desmoplastic fibroma including the 3 cases that 
showed recurrence, cases of fibrosarcoma , and 6 
cases of juvenile fibromatosis. 

It is well known that tumor cells assign 
neighboring blood vessels to support their own blood 
supply for oxygen and nutrients and finally for 
intravasation (to enter into the blood vessels) and 
extravasation (metastatic spread) through promoting 
pathologic neovascularization/angiogenesis [14].This 
event is potentiated by tumor cells through the 
production of diffusible angiogenic factors [15].  

The expression of PDGF and their receptors was 
demonstrated in a broad spectrum of human cancers 
[16]. Furthermore, studies have mentioned that PDGF 
is also expressed in gliomas and sarcomas, Moreover 
it was suggested that the increased expression of 
PDGF correlates with the degree of malignancy [3,4]. 

 
Conclusion 

On the whole, intermediate tumors have a 
benign clinical course, but the clinical behavior is 
unpredictable and the relationship between 
morphology and clinical behavior is poor. 

In our opinion, it would therefore be more 
honest and practical for therapeutic purposes to 
consider desmoplastic fibroma and Grade I 
fibrosarcoma under the same heading, that is as well-
differentiated fibrous tumors having very slow but 
progressive growth and recurring locally when 
incompletely removed. 

Complete surgical resection is commonly 
accepted as a treatment of choice. Optimal adjuvant 
treatment for patient at high risk of recurrence or 
metastases is not known. Therefore, a close long-term 
follow-up has to be recommended even after radical 
excision. 
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Abstract: Chemotherapy, so far, of metastatic breast carcinoma is not curative using the currently available 
chemotherapeutic, hormonal or biologic agents. The treatment of metastatic breast cancer is aimed mainly at 
alleviation of symptoms rather than cure. The first choice of therapy is dependent on patient age, performance status, 
hormone receptor status, human epidermal growth factor receptor-2 (HER-2), involvement of the viscera, or 
enrollment of patients in investigational trials. Combination of chemotherapeutic drugs showed an advantage for 
survival, tumor response and time to progression, with adverse effects of these agents. It is very important, therefore, 
to balance between the benefits of treatment and the adverse effects and complication of therapy. 
[Ali M. Al-Amri. Management of metastatic breast cancer (MBC). Life Sci J 2012;9(4):597-601] (ISSN:1097-
8135). http://www.lifesciencesite.com. 91 
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Introduction 

Metastatic breast cancer is not curable by 
current treatment modalities, although temporary 
regression of the disease is attainable in about 65% of 
the patients. Clinical complete remission is observed 
in less than 20% of the patients but rarely of long 
duration. Median survival is of about 2 years. The 
goals of the treatment, therefore, is to palliate the 
symptoms of the patients and if possible prolongation 
of useful high quality life. Surgery and radiation 
therapy play a limited role in patients with metastatic 
breast cancer as to make a histological diagnosis or 
mastectomy to prevent local complications. Hormonal 
therapy, chemotherapy, monoclonal antibody therapy 
and combination of these agents have proved useful in 
the management of metastatic breast cancer. Since 
metastatic breast cancer is incurable and at present 
time there is no gold standard chemotherapy, we must 
emphasize early detection of breast cancer and to 
continue clinical researches to improve the outcome of 
metastatic breast cancer. 
Definition of MBC 

The staging of breast cancer changes with 
time to reflect the extent of the disease and the 
prognosis as well as to incorporate the increasing use 
of novel imaging and pathology techniques employed 
at diagnosis. The number of lymph nodes involved as 
strong prognostic factor contributed to these changes. 
Haggensen and Stout in 1943 said supra-clavicular 
lymph nodes make patients inoperable. In 1987 The 
American joint committee on cancer (AJCC) 
considered supra-clavicular lymph nodes as M1 to 
reflect poor prognosis.1 The American joint committee 

on cancer (AJCC) implemented a revision of the 
cancer staging containing important changes and 
additions in the TNM staging system for breast 
cancer. The rationale for changes and additions 
stemmed from continuing development in the field of 
breast cancer diagnosis and management. This 
revision defined metastatic breast cancer (stage IV) as 
any T, any N but M1. Metastasis to ipsilateral 
supraclavicular lymph nodes is no longer considered 
M1 metastasis.2  
Clinical trials and end points definition:  

Overall survival (OS) is defined as the time 
from randomization to death from any cause and has 
been regarded as the gold standard measure of clinical 
benefit. Progression-free survival (PFS) is defined as 
the time from randomization to tumor progression or 
death from any cause. Time to progression (TTP) is 
defined as the time from randomization to cancer 
progression.3,4,5 The outcomes from meta-analysis of 
phase III trials, total of 73 trials, only 12% 
demonstrated an OS and 52% reported significant 
outcome in the form of PFS or TTP. Similar outcome 
from another meta-analysis, total of 76 trials, reported 
only 19.7% of trials demonstrated OS gain. The third 
meta-analysis, total of 63 trials, only 13% 
demonstrated OS benefit. These findings indicate that, 
so far, lack of cytotoxic, biological, and endocrine 
therapy to clearly prolong overall survival.3, 4, 6, 7  
Preferred chemotherapy regimens 
 Metastatic breast carcinoma can be 
categorized from management point of view to 2 main 
subtypes: (1) Human epidermal growth factor receptor 
type2 negative {HER2-} and estrogen receptor 
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negative {ER} disease. There is no randomized phase 
III trials showing a survival benefit of combinations 
compared to sequential chemotherapy of the same 
drugs for this subtype of malignant disease. (2) HER2 
positive disease, data support the use of trastuzumab 
as a single agent or in combination with 
chemotherapeutic agents.  

Chemotherapy is indicated for patient’s 
refractory to hormonal manipulation, as an 
investigational studies, hormone-receptor negative and 
for those with an aggressive disease.8 Several 
chemotherapy regimens have been used (Table 1). 
Since their introduction in the 1980s, the 
anthracyclines, doxorubicin and epirubicin, have been 
considered to be among the most active agents for the 
treatment of MBC. Meta-analysis demonstrated that 
first-line treatment with anthracycline-containing 
regimens confer a marginal survival benefits 
compared with non-anthracycline-containing 
regimens.9 The taxanes, paclitaxel and docetaxel, have 
been developed in the 1990s and evaluated in the 
treatment of anthracyclines-pretreated MBC. 
Docetaxel significantly improved over all survival 
(p=0.0097), time to disease progression (p=0.001), 
and response rate (p<0.0001) compared with 
mitomycin c plus vinblastine.10 Docetaxel is the only 
single agent for which a survival benefit has been 
demonstrated in anthracycline-pretreated MBC.10 

Recently, 2004, Gemcitabine in combination 
with paclitaxel demonstrated time to progression 
benefit in patients with MBC and approved by FDA as 
first line therapy after adjuvant anthracycline 
chemotherapy or contraindication to anthracycline 
treatment .4,11 
Combination therapy 

There are ideal criteria which should be met 
when combination chemotherapy chosen for treatment 
of metastatic breast cancer. These criteria include: 

1. Single agent activity 
2. Distinct mechanism of action 
3. Preclinical evidence of synergy 
4. No cross resistance 
5. No overlapping toxicity 
However, all these criteria are rarely met and 

consequently many combination chemotherapies have 
failed to yield better result compared with sequential 
treatment and combination chemotherapy did not 
improve over all survival or quality of life compared 
to sequential therapy.12,13,14   A major reason for 
combination chemotherapy failure is related to dose 
intensity (mg/m2/week). The dose intensity should be 
reduced in combination treatment to avoid drug 
overlapping related toxicity and absence of synergistic 
activity. 

The treatment of metastatic breast cancer with 
combination chemotherapy prolong survival and 

improve quality of life but not curative. In addition to 
that, they are toxic, rarely compared in randomized 
trial and ranked by single parameter [response rate 
(RR), PFS and TTP] which unlikely to affect over all 
survival.4 Therefore, treatments associated with 
minimal toxicity may be preferred. 
Therapeutic advances 
Monoclonal antibody therapy 

New developments in the treatment of MBC 
do, however, mean that MBC is increasingly being 
managed as a chronic disease. Therefore quality of life 
and the convenient of treatment become important 
factors in the management of patient with MBC. 
Trastuzumab is a humanized anti-HER2 monoclonal 
antibody.HER2, a transmembrane glycoprotein, is 
over expressed in 20%-30% of human breast cancer.15  
Trastuzumab is effective and safe as a single agent 
first-line treatment of patient with HER2 positive 
MBC.16 When combined with taxane, they represent a 
rational designed combination treatment. Each 
component has single agent activity, distinct 
mechanism of action, evidence of synergy17, 
nonoverlaping toxicities and without cross-resistance. 
The result of this combination offers a survival 
advantage in patients with positive HER2 MBC.18  

Combining anti-HER2 therapy with cytotoxic 
agents as taxane improve the response of patients to 
treatment with minimal toxicity and improved survival 
and quality of life. Trastuzumab has been approved by 
the FDA as a single agent for the treatment of patients 
with HER2 positive metastatic breast cancer and who 
have received one or more chemotherapy regimens or 
in combination with paclitaxel as first line treatment.19  
Trastuzumab then has been approved by the FDA as a 
first-line treatment for MBC in 1998 in combination 
with paclitaxel. Nowadays, Trastuzumab-based 
therapy is the standard of care for HER2 positive 
MBC.4, 20  
Oral chemotherapy 

Capecitabine has a unique enzymatic 
activation pathway. The drug is preferentially 
activated to its cytotoxic metabolite, 5FU, within the 
tumor site. The drug level is at a median level of 3.2 
fold higher in the tumor tissues than in surrounding 
normal tissues.21 This difference is due to higher 
activity of thymidine phosphorylase in tumor cells 
than in non-malignant cells. Capcitabine as 
monotherapy, an intermittent regimen of 1,250 mg/m 
twice daily, day 1-14 of 21-day cycle is the standard 
approved regimen. It is approved in USA, Canada and 
the entire European Union for taxane-pretreated 
metastaic breast cancer. It is an oral convenient drug 
used as 2nd line treatment for MBC. The patient should 
be able to report any side effects, expectations of 
survival more than 3 months and performance status 
0-2. 
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Hormonal therapy or Chemotherapy or both 
Endocrine therapy and chemotherapy are the 

two major classes of systemic therapy used in the 
treatment of MBC. Combination of these majors type 
of therapy is not preferred due to many factors as 
illustrated in Table 2.21-25 Choosing therapy for patient 
with MBC requires an understanding of the natural 
history of the disease and careful evaluation of the 
patient. Multiple factors affect the choice of therapy as 
illustrated in Table 3. Premenopausal patients with 
MBC can be treated with tamoxifen or with ovarian 
ablation if tamoxifen used as first line therapy. 
Goserelin and tamoxifen has been used and reported 
as effective. However, postmenopausal patients, the 
options of hormonal therapy include aromatize 
inhibitors (anastrozole or letrozole), tamoxifen or 
exemestane.  

Bone metastasis secondary to breast 
carcinoma are important complications and a common 
causes of morbidity of these patients. These 
complications include bone pain, bone fractures and 
spinal cord compressions which can complicate the 
clinical course of metastatic breast carcinoma. These 
complications need adequate prevention and 
intervention to improve the quality of life of these 
patients. Bisphosphonate by inhibiting the oseolytic 
activity are effective treatment in preventing 
complications of metastatic bones diseases and need 
to be part of the treatment of metastatic breast 
carcinoma.26-29 A meta-analysis that included 
randomized trials of 12 studies of bisphosphonate 
treatment of patients with metastatic cancer of various 
malignancies demonstrated decreased the risk of 
skeletal related events (SRE) compared to placebo. 
There was no difference between pamidronate and 
zoledronate regarding SRE, pain reduction or survival 
in patients with MBC. However, zoledronate may be 
superior to pamidronate for reducing bony fracture, 
hypercalcemia of malignancy and reducing the need 
for palliative radiation treatment. In addition, 
zoledronate require shorter infusion time.30, 31  

The benefits of high dose chemotherapy and 
bone marrow transplantation as well as 
immunotherapy were not proved. Alternative therapy 
in the form of Arabic medicine (quotry, black seed, 
special food or water) delay treatment and no single 
study proved its benefit. Surgical intervention and 
radiotherapy have a limited role in the management of 
MBC as shown in Table 4.  
 
Conclusion 

Even though breast cancer is increasingly 
recognized as heterogeneous disease and of several 
important tumor subtypes with different natural 
clinical courses requiring different type of treatment, 
metastatic breast cancer is not curable by current 

treatment modalities, although temporary regression 
of disease is attainable in the majority of patients. 
Clinical complete remission is observed in less than 
20% of patients but rarely of long duration and still 
the median survival of about 3 years. The goals of the 
treatment, therefore is to palliate the symptoms of the 
patients and if possible prolongation of useful high 
quality life. Surgery and radiation therapy play a 
limited role in the treatment of MBC as to make 
histological diagnosis or to prevent complication. 
Hormonal therapy, chemotherapy, monoclonal 
antibody therapy or combinations of these treatments 
have proved useful in the management of MBC. 
Increased effort at early detection and continuing of 
clinical researches are most likely to result in 
improvement of the outcome of MBC. 
 
Table 1. Preferred chemotherapy regimens for MBC 

Other active 
agents 

Preferred 
combinations 

Preferred agents 

Gemcitabine 
Cis-
Platinum 
Etoposide 
Vinblastine 

CAF 
FEC 
AC 
AT 
CMF 
TC 
TAC 

Anthracyclines: 
Doxorubicin, 
Epirubicin.  
Taxanes: Paclitaxel, 
Docetaxel 
Capcitabine 
Vinorelbine 
C= cyclophosphamide; A= doxorubicin; F= 5FU; E= 
Epirubicin; T= docetaxel; M= methotrexate 
 
Table 2. Reasons why endocrine and chemotherapy 
combination not preferred32  

1. Hormone slows the growth of tumors and the 
tumors become less responsive to 
chemotherapy. 

2. Thrombosis like DVT doubled when both 
combined. 

3. Difficult to differentiate which one has 
conferred the benefit. 

4. Little known about the cytokinetic interaction 
of chemotherapy and hormonal therapy. 

 
Table 3. Factors affecting the choice of endocrine and 
chemotherapy32 

Endocrine therapy Chemotherapy 
Old > 35 years  
Good performance status 
DFI > 1 year 
ER/PR positive 
Non-visceral metastases 
Grade 1 
 

Young < 35 years 
Poor performance status 
DFI < 1 year 
ER/PR negative 
Visceral metastases 
Grade 3 
HER2 positive 
DFI: Disease free interval; ER: Estrogen receptors; 
PR: Progesterone receptors 
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 Table 4. Indications for surgical and radiotherapy 
Radiation ± steroids  Surgery 
Bony metastasis with 
complications 
Local recurrence 
Orbital Metastasis  
SVC obstruction 
Brain metastasis 
Symptomatic 
endobronchial tumor 

Investigation of a lesion 
Intervention of 
complication:   
Hemorrhage/Abscess   
Treatment of fracture 
Surgical decompression 
of spinal cord  
Solitary lesion 
SVC: superior vena cava. 
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Abstract: To evaluation of common infections in Intravenous drug users (IVDU). In a descriptive-analytical study 
that performed in Infection Diseases and Tropical Medicine Research Center of Tabriz form 2001-2011, 64 patients 
(63 male & one female) with IVDUs and had infectious signs were enrolled in to the study.  The mean age of 
studied patients was 37.05±9.35 years. Heroin was the principle drug consumed by 78.125% of IVDUs. The most 
common chief complaints of patients were referring to liver biopsy, cough and pain with 21.87%, 20.31% and 
20.31%, respectively. The most involved organs were liver (31.25%), lung (25%) and lower extremities (18.75%). 
Hepatitis 29.68%, skin infections 23.43%, pulmonary infections 21.87%, peripheral vascular infections 15.62%, 
AIDS 4.68%, endocarditic 1.56%, epididimorchitis 1.56% and drug toxicity 1.56% were the infectious etiologies of 
hospitalization in IVDUs.  The most infections cause of IVDU hospitalization was hepatitis, skin infection and 
pulmonary infections.  
[Zhinous Bayatmakoo, Roshanak Bayatmakoo, Parviz Saleh, Omid Mashrabi. Study on infectious causes of 
hospitalization in intravenous drug users. Life Sci J 2012;9(4):602-606] (ISSN:1097-8135). 
http://www.lifesciencesite.com.  
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1. Introduction 

Addiction is one of the important problems 
in today's world. Annually, about 5 percent of the 
world's population, Equivalent to 200 million people, 
uses narcotics (White and Comiskey, 2007). Annual 
statistics by World Health Organization show an 
increase of injecting addicts worldwide especially in 
developed countries (Hosseini, 2011). There were 
approximately 13 million injecting addicts in the 
world about 78 percent of which are in developed 
countries (Hughes and Rieche, 1995). There are 
different ways of using narcotics that injecting is one 
of the most dangerous ways; because this way of 
using narcotics leads to increased susceptibility to, 
and metastasis of infectious diseases including AIDS, 
hepatitis and other bacterial infections (Palepu, 
2001). Due to certain behaviors in the patient group, 
there is a possibility of simultaneous existence of 
several diseases in individuals, which leads to 
variation in their clinical symptoms (Mandel, 2010). 
Diagnosis and treatment of patients with injecting 
addiction is also very difficult due to various reasons 
including existence of non-infectious causes of fever 
such as toxins and impurities in the narcotics, self-
treatment before referring to a doctor, having HIV 
infection and related diseases, inappropriate use and 
arbitrary cut off of medications (Samet, 1990). Due 

to low acceptance of patients for treatment, mortality 
and morbidity in these patients are high. Infectious 
complications in injecting addicts are related to their 
environment and lifestyle (Mandel, 2010). Powder 
narcotics are dissolved in saliva or some water from 
any source, and injected by any available syringe into 
the vein or under the skin. Skin is not disinfected 
either, and is cleaned just by rubbing some saliva. In 
case of using a common syringe, some blood remains 
in the syringe and needle which is just diluted but not 
completely removed by rinsing with water; and in 
frequent use, this offers the best medium for 
transmission of infectious pathogens(Mandel, 2010). 
Given the importance of infections, especially 
metastatic ones in injecting addicts, and annual 
increase of the number of injecting addicts, this 
research has been conducted to determine the most 
common infections in this group of patients, in order 
to prevent the rate of infection and transmission of 
various diseases in the people at risk and also reduce 
disease mortality by the knowledge of the prevalence 
of infections and their complications, and with the 
diagnosis and treatment in one hand and changing 
patients’ habits and behaviors through counseling on 
the other hand. 
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2. Material and Methods  
In a cross - sectional descriptive-analytic 

study on injecting addicts admitted in infectious 
centers of Tabriz in 9 years during 2001-10, 64 out of 
80 injecting addict cases, suitable for the purpose of 
the study were selected and evaluated. Reviewing of 
clinical records of the patients, Necessary 
information was extracted. Variables under study has 
included: gender and age, type of injecting addiction, 
period of injecting addiction, the main complaints of 
patients, the status of acute phase responses, precise 
anatomic localization of lesion, criteria and evidences 
leading to the diagnosis, hospitalization period, and 
anti-biogram culturing results, status of screening for 
HBV, HCV, HIV infections, number of previous 
hospitalization, hospitalization costs, and procedure 
of discharge. 

 
Table 1.  Infections cause to hospitalization of 

patients. 

Causes of hospitalization 
Percent 

of 
frequency 

Cumulative 
Percent 

Skin and 
soft tissue 
infections 

Cellulitis 17.18 

23.43 
Abscess 4.68 
Necrotizing 
fasciitis 

1.56 

Pulmonary 
infections 

Pneumonia 17.18 

21.87 
Tuberculosis 1.56 
Lung abscess 1.56 
Empyema 1.56 

Peripheral 
vascular 
infections 

Septic 
thrombophlebitis 

1.56 

15.62 Hematoma 1.56 
Thrombosis 
(DVT) 

12.5 

Hepatitis 

Viral hepatitis C 
(HCV) 

21.87 

29.68 
Viral hepatitis B 
(HBV) 

7.81 

Endocarditic 1.56 1.56 
Epididimorchitis 1.56 1.56 
AIDS 4.68 4.68 
Drug Fever 1.56 1.56 

 
3. Results  

In this study, 63 male patients and one 
female patient with injecting addiction were studied. 
Mean age of patients was 37.05 ± 9.35 in the range of 
31-40 years. Addiction to heroin with 78.125% was 
the most common injecting drug in the addicts under 
study, and morphine with 9.37% was the next. 
Duration of addiction was 3 to 9 years with morphine 
and up to 12 years with heroin. During 
hospitalization, 40.62% of addicts were febrile, 
29.68% were leukocytosis and 35.93% had increased 

ESR. The main complaints of addicts under study are 
shown in Figure 1. Precise anatomic localization of 
lesions in the studied addicts is shown in Figure 2.  
3.125% of studied addicts were HIV-positive, 6.25% 
HBV-positive and 37.5% HCV-positive; the 
screening status of HIV, HCV and HBV is shown in 
Figure 3. Mortality rate of the addicts under study 
was 10.93%; 18.75 % were discharged with complete 
remission and 70.31% with partial recovery, and 
mean admission fee was $121 per person.  

Six of the patients studied had a history of 
hospitalization in the infection center. Most common 
infections among the addicts under study was 
hepatitis in 19 and dermal infections in 15 patients; 
detailed infections of the addicts under study are 
shown in Table 1. 
 
4. Discussions  

Due to certain behaviors, injecting addicts 
are susceptible to various infections. Among the 
underlying causes of infection in injecting addicts, 
the increase of Staphylococcus aureus as the normal 
skin flora, mucosa and nasopharynx, non-sterile 
injection techniques, use of contaminated equipment 
or injection drugs such as infected syringes or 
solvents, suppression of immunity due to HIV 
infection or use of narcotics, poor oral hygiene or 
impaired gag reflexes and cough caused by drug use, 
low socio economic condition, and sometimes, 
homelessness which exposes the addict to certain 
pathogens such as TB bacilli can be 
mentioned(Mandel, 2010).  

Among the most common infections in 
patients with injecting addiction, hepatitis with 
frequency of 32.7% was on top of the list in the 
current study, and among the types of hepatitis; 
hepatitis C with the prevalence of 23.1% was higher 
than all the other cases. In other studies, the 
prevalence of hepatitis C in injecting addicts reported 
high too(Young and Cheong, 1997; Devi, 2005).  

Hepatitis is considered as a common 
complication of drug injection, and viruses are 
known as the only factor of hepatitis in addicts. 
Studies by Lee & Lemon indicate that simultaneous 
infection of Hepatitis B and D was more common in 
addicts often demonstrating asFulminant form of 
hepatitis that leads to complete recovery for either 
viruses or death.  
Vaccination against hepatitis B in addicts protects 
them from both viruses (Lemon and Thomas, 1997; 
Lee, 1997). A study by Novick et al also showed that 
injecting addicts make about 42 percent of patients 
with hepatitis C and often they proceed towards the 
chronic hepatitis (Novick and Reagan, 1997). 
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As observed, the results by our study are in 
agreement with most other studies that seem to be 
due to use of contaminated shared syringes and the 
same risky behaviors among injecting addicts in 
different countries. Skin and soft tissue infection with 
22.3% was the second most common cause of 
hospitalization of addicts.  

In many other studies, this factor was the most 
frequent cause of reference of admitted addicted 
patients, and if outpatient centers were included in 
the study, it seems that most of the cases were related 
to skin and soft tissue infections, where, due to the 
superficiality of cases and outpatient treatment, or no 
consent of patients to get admitted, the admitted cases 
only include cases with deep infection and extensive 
gangrene or with poor general condition of the 
patient. From among skin and soft tissue infections, 
cellulitis with 66.7%, abscess with 25.1%, and 
necrotizing Faceit with 8.2% were of the important 
infections. In a study by Takahashi et al. patients with 
cellulitis were in a higher need for admission in 
comparison those with abscess(Takahashi, 2003), the 
fact which is in agreement with our study. 
Susceptibility to skin and soft tissue infections was 
due to repeated injections in the same area without 
disinfection, which leads to local ischemia and 
necrosis in the area. On the other hand, use of some 
substances as a solvent also increases the risk of 
infection, this substances cause the release of 

norepinephrine and vascular spasms which lead to 
damage to entimaeic vascular parts followed by 
vascular thrombosis and tissue infection. Skin and 
soft tissue infections vary from a simple abscess or 
cellulitis to life-threatening infections such as septic 
thrombophlebitis and fascia infection (Mandel, 
2010).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Screening of HIV, HBV and HCV between 

patients 
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Figure 1. The most common chief complaints of patients 
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Figure 2. The most involved organs in the studied patients 
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The pulmonary infections with incidence of 
19.3% were the third cause of reference of addicts, 
the most common of which were pneumonia and 
then, tuberculosis, lung abscess, and empyema with 
lower percentages. In similar studies, the most 
common pulmonary infections have been due to 
common pulmonary pathogens causing pneumonia 
(Fauci, 2008). Next to cellulitis, pneumonia has been 
the most common infection in injecting addicts which 
should be diagnosed by pulmonary emboli septic 
from right heart or peripheral vascular origin(Fauci, 
2008). The most common pathogens of Pneumonia 
were Streptococcus pneumoniae, Staphylococcus 
aureus, Pseudomonas aerogenosia respectively, 
which cause disease by hematogen. Lung abscess and 
necrotizing pneumonia are their other pulmonary 
demonstrations (Mandel, 2010). Pulmonary 
infections in injecting addicts are due to reduced 
clearance of secretions, aspiration,and reduced 
immunity, particularly along with HIV infection 
(Mandel, 2010). Pulmonary Tuberculosis is a major 
problem in injection addicts with and without HIV 
infection. Homelessness, poverty and bad conditions 
and unwillingness are some factors predisposing the 
disease (Mandel, 2010).  

Peripheral vascular infections with 13.4% the 
fourth cause of reference of addicts and DVT with 
71.6%, septic thrombophlebitis and hematoma, each 
with 14.2% were of the important factors. Due to the 
injection, Peripheral and central vessels suffer 
multiple damages as hematoma, thrombosis, septic 
thrombophlebitis, mycotic aneurysms and 
arteriovenous- intravenous traumatic fistula. In 
another study on young patients with DVT, it was 
found that they had a background of drug injection, 
and concluded that drug injection is an important 
cause of DVT in young patients(Syed and Beeching, 
2005). In our study, DVT is involved with most cases 
and the results are similar to other studies. AIDS, 
with 5.8%, is another one of the infections in addicts 
that the potential cause of acquisition of HIV 
infection in injecting addicts is due to the use of 
shared syringe and unsafe sexual contacts is in this 
group(Mandel, 2010). Similar studies on HIV and its 
relation to drug injection have been conducted, that 
provided statistics indicates an increase in AIDS 
patients due to drug injection in recent years. 
Endocarditis with 1.9% is one another infection 
diagnosed in these patients; in the studies conducted 
in Isfahan, 0.5% of the addicts suffered endocarditis 
(Abdali and Faiiaz, 2005). Statistics obtained in 
studies of other countries have indicated endocarditis 
as one of the common infections in addicts(Young 
and Cheong, 1997) and the most common cause of 
drug injection addicts has been attributed to infective 
endocarditis and the most common organism was 

related to Staphylococcus aureus (Mandel, 2010; 
Young and Cheong, 1997). The difference of 
prevalence in our study with other studies is due to 
the admission and treatment of patients with 
endocarditis in the heart wards.   1.9% of infection 
cases were due to epididimo-orchit that its lower 
percentage in this study and no report of it in other 
studies suggests that this infection is probably not 
related to drug injection. 
 
Conclusion:  

All patients were male with mean age of 37 
years. The most common drug injected was heroin 
with 92.3% and the commonest infections leading to 
admission were hepatitis, skin and soft tissue and 
pulmonary infections. Since most people are in 
sexually active age groups, there is a probability of 
transmission of sexually transmitted infections (STI) 
and particularly HIV also in the patients' partners and 
diagnosis and treatment of patients not only reduces 
morbidity and mortality, but also may help promotion 
of the community health. 
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Abstract: Multiple sclerosis disease (MS) is a chronic inflammatory demyelinating disease. The aim of this study 
was to evaluate cervical cord changes and to determine abnormal cervical cord prevalence in the patients with MS 
and their comparison with vasculitis patients. In a descriptive-analytic study carried out on 50 patients with MS, 40 
patients with vasculitis and 50 people as control group in Tabriz Razi hospital, we studied cervical cord changes and 
the prevalence of cervical cord abnormalities in the patients with MS and vasculitis. From 50 MS patients, only four 
people had diffused lesions in spine that were all related to Primary Progressive (P-P) type. From the 22 patients 
with MS, having spinal symptoms during the study, focal lesions were revealed in the cervical cord Magnetic 
Resonance Imaging (MRI) of eight people (36.4%) whereas the lesions were found in 28 patients with MS who had 
no spinal symptoms. Diffused lesions were also found in the cervical cord MRI of four patients (18.2%) who had 
spinal symptoms whereas the lesions were found in the 28 patients with MS who had no spinal symptoms. There 
was a meaningful and the reverse relations between EDSS mean and transverse cross-section of cervical cord. In 
every five patients with MS one patient had demyelinated lesions in cervical spine which was more obvious in 
progressive types and atrophy degree of cervical spine was more in the patients with P-P and Secondary progressive 
types compared to the patients with relapsing remitting.  
[Nikanfar M, Charsouei S, Miabi Z, Sha'afi SH, Hashemilar M, Farhodi M, Ebrahimi A, Khabbazi A, Rikhtegar 
Ghiasi R.  Evaluation cervical cord changes in the patients with MS and their comparison with vasculitis 
patients. Life Sci J 2012;9(4):607-613] (ISSN:1097-8135). http://www.lifesciencesite.com. 93 
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1. Introduction 

Multiple sclerosis disease (MS) is a chronic 
inflammatory demyelinating disease of the central 
nervous system (CNS) which usually affects optic 
nerve, brain, spinal cord, brain stem and 
cerebellum(Rovira and León, 2008 ; Valsasina, 
2005).  

Spinal cord is commonly involved in MS and its 
disorders contribute to a part of disabilities of the 
disease (Rovira and León, 2008 ; Valsasina, 2005). 
Recently spinal cord has been comprehensively 
studied and some studies show that patients with MS 
have a smaller cervical cord cross-section compared 
to the control group which is in relation with 
disability. Furthermore several spines Magnetic 
Resonance Imaging (MRIs) may provide information 
on the disease progression which is not available 
through brain MRI. There are reports on cervical cord 
atrophy in the beginning of the disease as it is 
detectable in the patients with clinically isolated 
syndrome (C. I. S) and these findings show the 
importance of early diagnosis in MS patients as 
atrophy is equal to irreversible destructive 
pathology(Tench, 2005; Lin, 2004). 

In cases with dubious or negative brain results or 
in MS onset associated with spinal symptoms, 
cervical cord MRI can play an important role in early 
diagnosis of MS (Simon, 2000; Lycklama, 2003; 
Grossman, 2000). 

The validity of cervical spine studies have been 
emphasized on in the studies carried out in different 
countries in spite of limitations and controversial 
reports. As there is no integrated information 
regarding the prevalence of cervical spine changes 
and the importance of this region to be studied in MS 
patients, we decided to study this subject in patients 
with MS, however in a small population. The aim of 
this study was to evaluate cervical cord changes and 
to determine abnormal cervical cord prevalence in the 
patients with MS and their comparison with vasculitis 
patients. 
 
 
2. Material and Methods  

In a descriptive-analytic study carried out on 
50 patients with MS, 40 patients with vasculitis and 
50 people as control group in Tabriz Razi hospital 
from 2007-2008, we studied cervical cord changes 
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and the prevalence of cervical cord abnormalities in 
the patients with MS and vasculitis. 

All the studied patients underwent cervical cord 
MRI with deep T1 and T2 weighted sequences and 
sagittal and axial sections were obtained using (1.5 
Tesla, Signa, the US) unit. The diagnosis of MS was 
made using Mac Donald criteria and all the selected 
patients with vasculitis showed brain involvement in 
MRI. 

All MRI images were reported by a neuro-
radiologist regarding having any parenchymal lesions 
or plaques in cervical cord, the number, size, 
position, being focal or diffused of the lesions 
specially inT2 view. Other lesions were studied based 
on the number of the vertebral segments involved. 
Transverse cross-sections of cervical cord in C4-C5 
level were measured by the software of the MRI unit. 
ِِDiffused lesion is defined as hyper signal areas with 
indefinite margins which are clearly distinctable from 
CSF. 

MS patients were selected using Mac Donald 
criteria. Patients with a history of neck trauma, 
degenerates and diseases of cervical cord and neck 
surgery were excluded from the study. 

 
Ethical considerations: 

No specific therapeutic intervention was done in 
this study. MRI was performed free of charge. 
Cervical cord MRI was performed for the patients 
with vasculitis and brain involvement without spinal 
symptoms. To avoid the probable complications of 
IV contrast, MRI was carried out without injection. 

 
Statistical analysis: 

All data were analyzed using descriptive and 
deductive statistics methods by SPSS Ver 11.5. The 
relation between qualitative data was evaluated using 
Chi-square test. And the relation between quality and 
quantity data were evaluated using T-test, Mann 
Whitney U-test, ANOVA and Kurksal Wallis tests 
and the relation between the variables were evaluated 
using Pearson and Spearman correlation coefficient. 
P<_ 0.05 was considered meaningful. 

 
 
3. Results  

From the 50 patients with MS, 30% were males 
and 70 % females. From the 40 patients with 
vasculitis, 22.5% were males and 77.5% female and 
there were 11 males (22%) and 39 females (78%) in 
control group. There was no meaningful difference 
regarding gender distribution between the three 
groups of patients with MS, vasculitis and the people 
of control group and all three groups were 
homogeneous regarding gender (P= 0.424). Gender 
distribution in different types of MS in patients is 

brought in table I. The mean age of the patients with 
MS was 33.86 ± 9.04 years in the range of 18-54 
years. The mean age of the patients with vasculitis 
was 35.10 ± 9.80 years and 34.23 ± 8.45 years for the 
people of control group. There was no meaningful 
difference regarding age between the three groups 
and all three groups were homogeneous regarding 
age (P= 0.535). The mean age of symptoms onset 
was 25.62 ± 5.55 years for patients with MS and 
29.65 ±  8.25 years in the patients with vasculitis 
which revealed a meaningful lower age for symptoms 
onset in patients with MS (P= 0.007). There was no 
meaningful difference between the different types of 
MS regarding symptoms onset age (P= 0.482). The 
mean time between symptoms onset and definite 
diagnosis in patients with MS was13.06 ± 8.03 
months and 8.17 ± 4.96 months in patients with 
vasculitis which was meaningfully less(P= 0.001). 

The most common onset symptoms in patients 
with MS were optic neuritis (42%), paresthesia 
(22%) and paraparesia (16%). 11 people (22%) of 
patients with MS had spinal symptoms (including 
paraparesia, urinary incontinence and Lehrmit 
sensory level) in the beginning of the disease and 22 
people(44%) within study period. The frequency of 
spinal cord MRI changes in patients with MS is 
brought in chart I (abnormal MRI means existence of 
focal or diffused demyelinated lesions.) 

The frequency of spinal cord MRI changes has 
been summarized in table I according to the MS type. 

From the 10 patients with demyelinated lesions 
in cervical cord, only six people had focal 
demyelinated lesions, 6 had diffused lesions and two 
people had focal and diffused demyelinated lesions. 
The maximum number of focal lesions was three and 
the maximum number of the involved spinal 
segments was two, mostly in C4 and C3 levels. Three 
segments were the most involved segments with 
diffused demyelinated lesions (mainly in C5 and C3). 
The frequency of focal lesions in cervical cord MRI 
is brought in table I according to MS types. 

From the total 50 the patients with MS, only four 
people had diffused lesions in spine that were all 
related to Primary Progressive(P-P) type. From the 
22 patients with MS, having spinal symptoms during 
the study, focal lesions were revealed in the cervical 
cord MRI of eight people (36.4%) whereas the 
lesions were found in 28 patients with MS who had 
no spinal symptoms. Diffused lesions were also 
found in the cervical cord MRI of four patients 
(18.2%) who had spinal symptoms whereas the 
lesions were found in the 28 patients with MS who 
had no spinal symptoms. 

The mean expanded disability status scale 
(EDSS) was 3.08 ± 2.15 in all patients with the 
maximum EDSS of 7.5 and the minimum of 1. There 
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was a meaningful statistical difference between 
EDSS and MS types (P< 0.0001) and this meaningful 
difference is seen in chart II. There was no 
meaningful difference between the time of being 
affected by MS and transverse cross-section of 
cervical cord (P= 0.45, r=-0.109). 

There were 40 patients with vasculitis including 
19 patients with systemic lupus erythematosis, 12 
patients with Behcet syndrome, seven patients with 
antiphospholipid syndrome and two patients with 
temporal arthritis in whose cervical cord MRI no 
parenchymal lesions were found. Cerebral symptoms 
in patients with vasculitis included seizure, blurred 
vision and stroke. The youngest patient with 
vasculitis was 20 years old and the oldest was 64. 
The youngest age for vasculitis symptoms onset was 
18 and oldest was 60. 

The mean transverse cross section of spinal cord 
in C4 and C5 was meaningfully less in patients with 
MS compared to the patients with vasculitis and the 
control group (P= 0.006) (Chart III) but there was no 
meaningful difference between the patients with 
vasculitis and the control group (P=0.999). But most 
and least transverse cross-section of spinal cord were 
84 mm2 and 66.40 mm2 for the patients with MS, 81 
.24 mm2 and 77.47 mm2 for the patients with 
vasculitis and 80.42 mm2 and 77.69 mm2 for the 
control group. The mean transverse cross section of 
cervical cord was meaningfully less in patients with 
P-P type MS compared to the other types (P<0.0001) 
which is brought in chart IV. The most and least 
transverse cross-sections of the cervical cord in P-P 
type were 77. 60 and 66.44 accordingly, in Secondary 
progressive(S-P) type 80.20 and 70.30, in Relapsing   
Remitting(R-R) type 84 and 73.60 mm2. 

The mean EDSS for the patients with MS having 
abnormal MRI was meaningfully more than patients 
with normal MRI (P= 0.004) which is shown in chart 
V. There was a meaningful and the reverse relations 
between EDSS mean and transverse cross-section of 
cervical cord (P<0.001 and r = -0.623) as disability 
degree increased when transverse cross-section of 
cervical cord decreased. This relation is shown in 
table II by MS types. 

The mean transverse cross section of cervical 
cord was 73.40 ± 4.38mm2 in nine patients with MS 
having abnormal MRI and 77.23 ± 3.48mm2 for the 
patients with normal MRI. The mean transverse 
cross-section of cervical cord was meaningfully less 
in the patients with abnormal MRI compared to the 
patients with normal MRI (P= 0.006). The mean 
transverse section of the cervical cord was 76.70 ± 
5.49mm2 in males and 76.74 ± 3.70 mm2 in the 
females having MS. 
 
 

Table 1. Gender distribution, Frequency of MRI changes of 
cervical spinal cord and focal lesions in the spinal cord 

of MS patients by different types of disease 
Local Lesions MRI Gender 

Negative Positive Abnormal Normal Female Male 
MS type 

6 3 3 28 8 23 Relapsing   Remitting(R-R) 
8 2 2 8 9 1 Secondary progressive(S-P) 
28 3 5 4 3 6 Primary Progressive(P-P) 

 
Table 2. Correlation of EDSS with cross-section of 
cervical cord by different MS types  

P_Value R MS type 
0.304 -0.191 Relapsing   Remitting(R-R)      
0.812 0.086 Secondary progressive(S-P) 
0.002 -0.881 Primary Progressive(P-P) 

<0.0001 -0.623 Total Ms Patients 

 
4. Discussions  

The frequency of demyelinated lesions in 
the cervical cord of the patients with  MS was 20% 
which was significantly more in the patients with 
progressive type compared to the relapsing-remitting 
type (P= 0.036). This 20% would definitely increase 
if spinal atrophy is also included. In the study of 
Filippi et al, from 96 patients with MS only 81 people 
had abnormal cervical cord images (Filippi, 2000). 

 
 

 

 

 

 
 
 

 

 

Chart 1.Frequency of MRI changes of cervical spinal 
cord in MS patients 
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EDSS in MS patients by different MS types 
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Chart 3. Mean cross-section of cervical cord (mm2) in 

the three groups under study 
 
 
 
 
 
 
 
 
 
 

 
 

Chart 4. Mean cervical spinal cord profile area (mm2) 
by different MS types 

 

 
 
 
 
 
 
 
 
 
 

Chart V. Mean EDSS and MRI result of cervical 
spinal cord in MS patients 

 
In two studies carried out in India and Thailand 

the frequency of abnormal MRI was accordingly 
reported as 93.75% and 86.66% and in the study 
carried out in Thailand the frequency of abnormal 
cervical cord MRI was 40% (Mani, 1999; 
Chawalparit, 2006). In the study of BOT, the 
frequency of focal lesions in entire spine was 
70.02%, for the diffused lesions 2.9% and 
combination of both lesions 9.6%. (Bot, 2004). 

In the study of Bonek, demyelinated lesions on 
the entire spine of the patients with MS were reported 
as 47-90% (Bonek, 2007). In the study of Chong et 

al, 29% of the spinal lesions in the patients with MS 
were in cervical and thoracic regions (Chong, 2006). 
The time of being affected by MS, the percentage of 
the MS types being studied, receiving medication or 
not, MRI unit power and evaluation degree of spine 
can affect prevalence rate. On the other hand 
according to the study of Bot et al, almost 50% of 
spinal lesions are missed when only cervical spine is 
studied (Bot, 2004). 

In our study 11 people had spinal symptoms in 
the beginning of their diseases which increased to 22 
people (two times more) during the study from which 
12 people (54.6%) had focal or diffused lesions in 
their spines. In the study of Bot et al 52% of the 
patients also had spinal symptoms during this study 
(Bot, 2004). 

The mean duration between the first symptoms 
of the disease and the definite diagnosis in this study 
was 13.06 ± 8.03 months for the patients with MS 
and 8.17 ± 4.96 months for the patients with 
vasculitis which was a meaningful difference. The 
early diagnosis of vasculitis compared to MS is due 
to different reasons such as vasculitis having broader 
systemic signs, being considered by physicians, MS 
having more subtle clinical signs and …. In the study 
of Bot et al the study duration was 18.4 months (Bot, 
2004). 

As mentioned before, in our study demyelinated 
lesions in the cervical spine of the patients with 
progressive type MS are meaningfully more than R-R 
type. 

In the study of Bonek et al, demyelinizated 
lesions were found in cervical spine 62%, i.e 50% for 
R-R, 60 % for P-P and 75% for S-P types (Bonek, 
2007). These differences are due to MRI power in 
diagnosing plaques, time duration between symptoms 
onset and definite diagnosis and other reasons. For 
instance, our patients being referred earlier, treated or 
our samples being few might have affected the 
current study. In Vaithianathar et al study, cervical 
spine MRI is mentioned to be able to differentiate 
between different types of MS as in progressive type 
vertical spine lesion are more frequent than R-R type 
(Vaithianathar, 2003). 

The mean EDSS of the patients in our study in P-
P, S-P, R-R types were accordingly 1.61, 4.90, 6.11 
which had meaningful relation (P<0.0001) which 
were in accordance with studies of Bonek, 
Vaithianathar, Benedetti and Zivadinov (Bonek, 
2007; Vaithianathar, 2003; Benedetti, 2006; 
Zivadinov, 2008). 

The mean EDSS had a meaningful relation with 
MRI results in our study (P= 0.004) as EDSS was 
much higher in the patients with abnormal cervical 
spine compared to the ones with normal cervical 
spine. These results are also in accordance with the 
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studies of Benedetti and Vaithianathar 
(Vaithianathar, 2003; Benedetti, 2006) which 
indicates that the result of cervical MRI could be 
helpful in predicting prognosis of the disease. 

The study of the mean and transverse cross-
section of cervical spine between different types of 
MS revealed that the patients with progressive, 
especially P-P, type MS have considerably lower 
cervical spine cross section compared to the R-R type 
patients which suggests that cervical spine atrophy is 
related to the progression of the disease. In the study 
of Bonek, total spine atrophy was reported in 13-41% 
of the patients (Bonek, 2007). But the most spinal 
atrophy was reported in S-P patients, which patient 
follow-up period would have caused this paradox.  

In the present study, R-R type MS patients show 
no significant difference regarding cervical spine 
cross-section with the control group. Bot, in his 
studies, found out that spinal disorders are more 
frequent in patients with early stage MS (Bot, 2004). 
Rashid, in his study, showed that R-R type MS has 
no meaningful impact on cervical spine cross-section 
(Rashid, 2006). In Agosta study, the grey matter of 
vertical spine showed atrophy in the patients with R-
R type MS compared to the control group (Agosta, 
2007). But in the study of Rovaris patients with R-R 
type MS had no diffused injuries in the cervical spine 
(Rovaris, 2008). But in the study of Uros Rot this 
was not confirmed (Rot, 2008). Therefore most of the 
previous studies confirm the results obtained from 
our study regarding the cross-section of cervical 
spine in the patients with R-R type MS. At the mean 
time it can be said that degenerative changes start 
from the beginning of the disease and the study of the 
spine using accurate methods such as MRS can 
reveal these changes sooner than conventional MRI. 
Therefore Blamire in his studies suggested that that a 
combination of MRI and MRS could provide a more 
complete picture of neuro-degeneration in the spine 
(Blamire, 2007). 

In the present study, 40 patients with vasculitis 
were also studied regarding cervical spine in whom 
no parenchymal lesions or obvious atrophy were 
found which is in accordance with the studies of 
Flippi, Mani and Rovaris (Filippi, 2000; Mani, 1999; 
Rovaris, 2002; Rovaris, 2000). 

It was concluded in Bot’s study that unlike MS, 
cord lesions are uncommon in inflammatory diseases 
and these findings can assist with differential 
diagnosis (Bot, 2002). Studies with paradoxical 
results also exist showing cervical spine changes in 
patients with vasculitis (Yesilot, 2007; Ilniczky, 
2007; Cakirer, 2003). 

In a study Mentzel showed that in some German 
patients suffering Wagener disease, there were 
posterior epidural masses in cervical spine (Mentzel, 

2003). In a report presented by Mimenza –Alvarado, 
it has been mentioned that that disorders of brain 
stem in the patients with lupus are one of the rare 
CNS involvements (Mimenza-Alvarado, 2002). And 
in another report presented by Campi on two patients 
having primary CNS angiitis, it was reported that 
most of these lesions were small, enhancing and 
mainly located in the posterior parts of the spine 
(Campi, 2001). 

Lin, in his study, suggested that the beginning of 
the disease (R-R MS) atrophy is limited to 
supratentorial area and in S-P stage there are some 
visible atrophies in the brain and cervical cord and 
the volume of brain and cervical cord is a valuable 
index of irreversible pathologic process in MS and 
considering the volume of supratentorial and lateral 
ventricles, cerebellum and brain stem is of great 
importance in evaluating the volume of all cervical 
cord in patients (Lin, 2003). Rashid suggested in his 
studies that there is a powerful relation between 
cervical spine cross-section and the total intracranial 
volume and that cervical spine cross section is 
smaller in females (Rashid, 2006). We studied the 
spinal cord separately from the other variables in our 
study and cervical spinal section had no meaningful 
difference in female patients compared to the males. 

Other issue is the existence of OSMS, optical 
spinal MS, in Asians. In a study carried out in Japan, 
one fourth of the patients with conventional MS had 
wide longitudinal lesions and it was shown in the 
study that wide longitudinal cord lesions were 
meaningfully more common in OSMS patients 
compared to conventional MS patients and wide 
longitudinal cord lesions were commonly located in 
upper and middle parts of the thoracic spine in OS 
MS patients (Lin, 2003). Chong in a study suggested 
that the Asian patients have bigger spinal lesions 
(Chong, 2006). In a study carried out in Japan by 
Jun-Ichi Kira, it was reported that MS in Asian 
population is defined by severe and selected 
involvement of optic nerve and spine and almost 15-
40% of MS types are optic spinal types in Japan 
which are associated with less brain lesions in MRI 
and longitudinal lesions in several vertebral segments 
(Kira, 2003). In the present study, also patients with 
MS had findings in their brains confirming MS. Only 
22% of the patients had spinal symptoms in the 
beginning of their diseases. At the mean time the 
maximum number of the spinal segments showing 
demyelinizated lesions was three segments. It should 
be considered that the patients with MS may refer to 
us only having spinal symptoms and cervical 
involvements in MRI. 

On the other hand the characteristic appearance 
of spinal lesions in the patients with MS can be 
helpful in differentiating MS from other diseases 
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when the lesions are atypical. For instance contrast 
agent absorption by leptomeninges, lesions 
occupying more than half of the cord width, and 
hypo-intense lesions in spine T1 have been rarely 
reported, but the physician should be suspicious 
about vasculitis diseases (Bot, 2004). No pathologic 
findings were found in the patient with vasculitis in 
our study in cervical spine so that we can compare 
their characteristics with the patients with MS, 
contrast agent was not used on the other hand. 

As for patients had been diagnosed by MS using 
McDonald's criteria, clinical findings and brain MRI, 
we were not able to evaluate the role of cervical spine 
MRI changes in approving or disapproving definite 
MS diagnosis but it is suggested in the study that 
when the spinal lesion, based on McDonald's criteria, 
is used, the number of patients not having MS criteria 
decreased from 35 cases to 16 (Bot, 2004). On the 
other hand in the mentioned study it was suggested 
that spinal lesions are independent of brain lesions 
and there is no powerful relation between brain and 
spine abnormalities. 

In the MS patients of our study, EDSS had a 
meaningful relation with the cervical spine cross-
section and in the patients with smaller cervical 
spine, disability degree was higher. Brain and spine 
tissue damage is one of the major causes of disability 
in MS patients and it has been shown in a study that 
the most brain and spine atrophy happens in the 
patients needing walking aid (Blamire, 2007) and in 
the study carried out by Blamire, using MRS, patients 
with EDSS= 2.5-7 had spinal atrophy (Blamire, 
2007). It can be concluded that neuronal injury in 
cervical spine is related to the functional disability 
degree in the patients with MS. The study of cervical 
spine cross section and the result of cervical MRI in 
MS patients also revealed meaningful relation 
between these two variables meaning that cervical 
spine cross-section of the patients with demyelinated 
lesions in cervical spine was smaller in the patients 
without these lesions which may be indicating that 
patients with cervical spine demyelinated lesions in 
their spine are more probable to have atrophy in 
cervical spine followed by disability regression in the 
future. 
Conclusion 

In this study, from every five patients with MS 
one patient had demyelinated lesions in cervical spine 
which was more obvious in progressive types and 
atrophy degree of cervical spine was more in the 
patients with P-P and S-P types compared to the 
patients with R-R. We found no pathologic finding in 
cervical spine parenchyma of the patients with 
vasculitis. It shows that using cervical spine MRI can 
be helpful in differentiating MS from the 
inflammatory diseases especially in uncertain 

conditions. On the other hand existence of 
demyelinated lesions and atrophy in the cervical 
spine of the MS patients can also be helpful in 
differentiating MS types, choosing medication type 
and predicting clinical status of the patient in the 
future. Administrating early treatment can also 
prevent demyelinated lesions and spine atrophy and 
EDSS increase rate. Although MS patients in our 
study were definitely diagnosed in advance, it can be 
said that cervical spine study especially in uncertain 
MS cases can help clinical findings and brain MRI 
and reduce the time needed for definite diagnosis and 
early treatment, disability degree and the speed of 
disease progression. It is accepted that an increase in 
the power of MRI unit, diverse and accurate imaging 
techniques such as MRS, total spine study and 
increasing the volume of study can affect the 
obtained results from this study. 
Suggestions: 

Based on the results obtained from this 
study, it is suggested that in evaluating imaging 
results of the patients with suspected MS, spine MRI 
specially cervical spine should be carried out. Also in 
uncertain cases which MS disease cannot be 
differentiated from other diseases such as vasculitis, 
spinal MRI should be used. It is also suggested that 
further studies with higher sample volume and total 
spine studies be carried out. 
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Examining the relationship between activities (components) of quality management and their impact on 
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Abstract: This study aimed at determining the relationship between activities (components) of comprehensive 
quality management and investigating direct and indirect effects of these activities (components) on quality outputs 
in small and medium industries. The objectives of this study are: 1. creating more understanding and insight about 
the mentioned variables; 2. determining the priority of the measured variables; 3. determining variables that have the 
greatest impact on quality outputs in this study; 4. utilizing the results in order to increase quality outputs in small 
and medium industries; 5. Raising the competitive ability given the importance to the variables, that have greater 
impact on quality outputs. Thus, some questionnaires were distributed among statistical population of the study 
which were 186 active small and medium companies located in industrial estates covered by industrial estates 
company of Kermanshah province in 2010. The studied model assumptions were tested that were the relationship 
between independent variables of total quality management such as leadership, quality tools and techniques, quality 
planning, human resource management, customer focus, process management, supplier management, continuous 
improvement and learning and their influence directly and indirectly on quality outputs using statistical method of 
structural equations. Findings support the relationship between quality management measures and their positive 
effect on quality outputs. 
[Yousef Jalilian, Omid Jalilian, Seyed Reza Hasani, Hamid Jalilian, Hossein Jalilian. Examining the relationship 
between activities (components) of quality management and their impact on quality outputs (case study of 
industrial estate Company of Kermanshah province). Life Sci J 2012;9(4):621-626] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 95 
 
Keywords: leadership, continuous improvement, customer-focused, learning, management process, total quality 
management 
 
Introduction: 

Total quality management is one of the most 
successful management philosophies that has met 
quality issues, and needs and expectations of the 
customer, organization and society. This management 
philosophy is interrelated multiple methods and 
techniques with a new integrated approach 
reasonably, such that its main axis is customers of the 
organization (both internal and external). 

This study sought to investigate the 
relationship between activities (components) of 
quality management and their impact on quality 
outputs in small and medium manufacturing 
industries covered central office of industrial estates 
Company of Kermanshah province. Thus, the impact 
of quality tools and techniques are analyzed and 
evaluated in terms of tool type or quality technique 
used in the company and its impact on quality outputs 
and also the impact that variables of quality planning, 
human resource management, customer-focused, 
supplier management and leadership on variables of 
continuous improvement, learning and process 
management that ultimately leads to the effect on 
quality outputs through information obtained from 

the questionnaire. Therefore, the aim of this study is 
to identify the relationship between activities 
(components) of quality management and describe 
their direct and indirect effects on quality outputs. In 
this chapter an overview of the study including: 
statement of the problem, review of literature, 
research objectives and importance, theoretical 
framework, hypotheses, research scope, model and 
keywords has been presented. 
 
Literature review 

Teriziovski et al found in a study that quality 
culture affects business performance and also found 
that personal factor has a greater share on customer 
orientation (Teriziovski et al, 2003, 580-595). Zahra 
Danial showed that training needs of nurses in the 
experimental group was significantly high. Also there 
is a significant difference between training needs and 
components of total quality management in providing 
nursing services (Danial, 1388, 117-120). Anderson 
et al found in a study that employee’s work has a 
considerable direct impact on customer satisfaction; 
and also there is no relationship between continuous 
improvement and customer satisfaction (Anderson et 
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al, 1995, 637-658). Mohammad Reza Sarmadi et al 
found in a study that in organizations based on total 
quality management, considering the customer is not 
regarded an instrumental attention; and manager and 
employees while paying particular attention to 
organizational goals are also committed to the ethical 
duties in the organization that clarity and honesty, 
privacy, confidentiality, trust and adherence to 
contracts and covenant promises can be mentioned as 
an example (Sarmadi et al, 2009, 99-110). Kaynak 
showed in as study that total quality management has 
a positive effect on the company’s performance 
(Kaynak, 2003, 405-435). Merino-Diaz found in a 
research that there is a relationship between total 
quality management and performance. However, 
variables of human resource have a greater share on 
performance (Merino-Diaz, 2003, 2763-2786). 

Hossein Sayadi Turanlu et al concluded 
during a study that in total, there is a significant 
difference between expectations and perceptions of 
the status quo and the optimal state of total quality 
management in Khorshid hospital of Isfahan. Also 
expect components of customer orientation, there is a 
significant gap in other components of total quality 
management (Sayadi Turanlu et al, 2008, 57-67). 

Teskouras et al found in a study that 
ISO9000 acceptance has no impact on the company’s 
performance (Teskouras et al, 2002, 827-841). Lee et 
al showed in a study that better quality results can be 
achieved through navigation channels and quality 
information and their analysis (Lee et al, 2003, 2003-
2020). Hossein Jalili Ranjbari demonstrated in a 
study that the establishment of quality management 
system of ISO9001:2000 has increase the satisfaction 
of employees and customers and reduced the amount 
of losses in the industry; in other words, the amount 
of customer satisfaction has increased from relatively 
low to high and employee satisfaction from relatively 
low to relatively high; the amount of wastes has also 
reduced on average 3.07 to 1.64 (Jalili Ranjbari, 125-
128). Curkovic et al found that total quality 
management affects performance; quality 
management may also affect the performance of 
company (Curkovic et al, 2000, 855-905). 

Agus and Sagir concluded during their study 
that total quality management has an indirect impact 
on financial performance through competitive 
advantage (Agus and Sagir, 2001, 1018-1024). 
Yadollah Hamidi et al found in a study that the 
results showed positive changes in organizational 
culture, teamwork, process-oriented and customer 
satisfaction in the studied population (Hamidi et al, 
2009, 37-43). Changiz Valmohammadi concluded 
during a research that: 

1. After the establishment of ISO9001:2000 
standard and receiving the corresponding 

certification, production and services companies 
move towards implementing continuous 
improvement activities in all organizational 
dimensions to achieve the implementation and 
deployment of effective and synergistic TQM by 
accurately performing the requirements and 
following ISO9004 standard guidance  

Uncertainties about concepts, standards and 
tools of TQM implementation and deployment are 
removed through this; and a clear framework is 
determined in order to implement this modern style 
of management in the country. 

2. The importance and priority of TQM 
criteria and elements must be considered in the TQM 
implementation and deployment that according to this 
approach, the most important one is focusing on the 
customer.  

3. by comparative investigation between 
ISO9000:2000 standards and various approaches of 
TQM, main criteria and sub-elements and also the 
priority of each of these criteria and elements have 
been identified from exports viewpoint. Therefore, 
organizations and companies performing TQM can 
use this self-assessment tool in order to measure and 
evaluate their activities in the early years of its 
implementation: after evaluation, the areas in which 
there is shortage are determined and taken 
appropriate action in order to eliminate them. Thus, it 
not only will help the organizations but also will 
increase the quality of their products and services, 
reduce costs, and provide operating costs, more 
effective use of accessibility and raw materials, 
equipment and human resource (Changiz 
mohammadi et al, 2004, 181-211). 
 
Importance and necessity of the research 

Basically, in today’s organizations many 
investments are done to achieve an acceptable level 
of industrial development and provide optimal 
services and requested by the customer; in this way 
obtaining an appropriate share of facilities and human 
resources of the country from global trade volume, 
not only is considered the necessity of industrial 
development but should be done in line with it. 

TQM as an important and effective tool with 
the provided mechanisms has provided an appropriate 
structure for utilizing experiences, talents, intellectual 
and rational ability and key resources of the 
organization and automatically helps the organization 
management to use the existing ability and potential 
capabilities of the employees in the future of the 
organization. TQM can also be used for productivity 
and coping with rapid changes of the environment 
and competing in national and international level. 
The future of global mark is in the hands of those 
companies which could understand and apply TQM, 
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because pulse and heart of business and servicing and 
producing is in the hand of customer; and a company 
is successful that recognizes the customer and 
estimates his needs and satisfies the customer with 
the help of financial-physical facilities and its human 
resources; and therefore the present study has been 
conducted relying on the studies and has considered 
an overall framework of QTM factors affecting 
quality outputs of manufacturing companies. 
 
Research objectives 
1. Creating more understanding and insight about the 
variables  
2. Determining the priority of the measured variables 
3. Determining variables that have the greatest impact 
on quality outputs of this study 
4. Utilizing the results in order to increase quality 
outputs in small and medium industries 
5. Enhancing competitiveness given the importance 
of variables that have a greater impact on quality 
outputs 
 
Research hypotheses 
1. Leadership has a positive impact on quality 
planning 
2. Leadership has a positive impact on human 
resource management 
3. Leadership has a positive impact on quality tools 
and techniques 
4. Leadership has a positive impact on learning 
5. Leadership has a positive impact on customer 
focus 
6. Leadership has a positive impact on supplier 
management 
7. Human resource management has a positive impact 
on quality tools and techniques 
8. Human resource management has a positive impact 
on learning 
9. Human resource management has a positive impact 
on process management 
10. Human resource management has a positive 
impact on quality improvement 
11. Learning has a positive impact on process 
management 
12. Learning has a positive impact on quality 
improvement 
13. Quality planning has a positive impact on process 
management 
14. Quality planning has a positive impact on 
continuous improvement 
15. Customer focus has a positive impact on process 
management 
16. Supplier management has a positive impact on 
process management 

17. Process management has a positive impact on 
continuous improvement 
18. Quality tools and techniques has a positive impact 
on continuous improvement 
19. Process management has a positive impact on 
quality outputs 
20. Continuous improvement has a positive impact on 
quality outputs 
21. Quality tools and techniques has a positive impact 
on quality outputs 
22. Human resource management has a positive 
impact on quality outputs 
23. Learning has a positive impact on quality outputs 
 
Statistical population and sampling method 

Statistical population of this study is all 
small and medium active companies located in 
industrial estate covered by industrial estate 
Company of Kermanshah province that based on 
performed investigations about 186 companies were 
identified as active companies. Since the statistical 
population is limited to 186 active companies and the 
questionnaires were distributed between two groups 
of managers' i.e. senior managers and quality 
managers of the organization, totally 308 applicable 
questionnaires were obtained for conceptual model of 
the research. 

In this study using the presented model, 
once the effect of independent variables (quality tools 
and techniques, leadership, quality planning, human 
resource management, customer focus, supplier 
management) were measured first on the mediator 
variables (continuous improvement, learning, process 
management) and then the effect of all independent 
and mediator variables on the dependent variable 
(figure 1). 

 
Data collection methods and tools 

In this study, questionnaire technology 
research has been recommended and used as the most 
appropriate method to collect the required 
information to examine the relationship between 
research variables. The questionnaire is composed of 
four parts: 
Part 1: including questions about demographic 
characteristics of the respondents 
Part 2: quality management activities include 8 
components with 37 questions 
Part 3: quality outputs include 4 components with 15 
questions 
Part 4: quality tools includes 10 questions 
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Figure 1. Conceptual model of the relationship between independent and dependent variables (Guan Jose Tari et al, 

2007, 458) 
 
Measurement scale 

In this study, Likert spectrum has been used 
to measure the attitude of respondents to questions, 

and after collecting the questionnaires the spectrum 
was graded or scored with numbers as follows: 

 

Answers  
Strongly 

agree  
agree  Fairly agree  No idea  

Strongly 
disagree  

disagree  
Fairly 

disagree  

Scores  1  2  3  4  5  6  7  
 

After allocating scores to the questionnaire 
terms, the total score respondent represents his 
attitude or reaction to the proposed issue. Therefore, 
it has been also named total score spectrum. 
Statistical methods of data analysis 

In this study, structural equations modeling 
have been used to investigate the relationship 
between components of the model. Meanwhile, the 
researcher has used structural equations modeling for 
confirmatory factor analysis. Lisrel software has been 
used to analyze the hypotheses; the structural model 
describes the causal relationship between variables. 

In this process, first a causal hierarchy is 
proposed in which some variables may be a possible 
cause of other variables, but certainly can not be its 
effect. In other words, the order of variables is such 
that the variable which is at the top of this hierarchy 
may be the cause of the variable in its lower-order, 

but it is unlikely that the lower variable is the cause 
of variable above it. 

The complete model of structural equation is 
in fact a mixture of path diagram and confirmatory 
factor analysis. The path diagrams play a 
fundamental role in structural modeling. These 
diagrams like computer flowcharts show the variables 
that connected together with lines representing causal 
flow. The path diagram can be considered as a means 
to show that which variables cause changes in other 
variables. All independent variables have arrows 
toward the dependent variable. Weighting coefficient 
is placed above the arrow. Note that besides showing 
the linear equation relationship with arrows, the path 
diagram has several other aspects as well in the 
structural equation. First, we must know the variance 
of independent variables to be able to test the 
structural equation model. Variances are shown in the 
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diagram by using the curved lines without arrowhead 
is specified. Such lines are considered as wires. 
Second, some variables are shown to the form of a 
circle (or oval) and some others to the form of a 
square (or rectangle). Circle or oval represents latent 
variables and rectangle or square represents the 
measured variables. A typical Lisrel model is 
composed of two parts: 
The measurement model 

The measurement model or section of 
confirmatory factor analysis indicated that how latent 
variables or hypothetical constructs have been 
measured in terms of more number of observable 
variables. In studies aimed at testing a particular 
model of the relationship between variables, model 
analysis of structural equations or causal models are 
used. In this model, data is as covariance or 
correlation matrix and a set of regression equations is 
formulated between variables. Then covariances of 
the measured variables are analyzed. 
The structural model 

The structural function part or path analysis 
defines the causal relationships between latent 
variables. In other words, the measurement model 
with (λy λx θδ θε ) parameters answers questions 

related to validity and reliability of the observed 
variables; and structural function model with (γ φ ψ β 
) parameters answers questions related to the strength 
or intensity of causal relationships (direct, indirect 
and total) between latent variables and the value of 
explained variance in the total model. 

Therefore, a Lisrel model provides the 
possibility for the researcher to evaluate measurement 
errors in a model and estimate structural parameters 
at once. On the other side, Lisrel enjoys more 
capabilities than other statistical tests such as 
regression and ANOVA techniques which only 
defines the relationships between the selected 
variables and is also superior to path analysis; 
because path analysis is a process consisting of 
successive separate stages based on multiple 
regressions while Lisrel analysis is continuous and 
powerful. Unlike Lisrel, since path analysis can’t 
specify the overall measurement errors between latent 
observable variables, it assumes that the observed 
measurements are equal with values of latent 
variables (while such an assumption is incorrect in 
practice). 
 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
     
 
 
 
  

Figure 2. The obtained model using the research results 
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A summary of results 
The proposed study here is a reflection of 

experimental results which demonstrates that there is 
a relationship between measures and their effects on 
qualitative results. Based on the previous studies in 
this field, the present article provides new results 
which indicate the importance of this relationship in 
the current statistical population and is different from 
the previous statistical population. The role of this 
study is to determine direct and indirect relationship 
between total quality management and qualitative 
results and their generalization.  

In the proposed model, 23 relationships has 
been listed that 19 of them are confirmed directly or 
indirectly and 4 cases are rejected (the relationship 
between suppliers management and process 
management, the relationship between learning and 
process management, the relationship between 
leadership and quality tools and techniques, the 
relationship between quality tools and techniques and 
quality outputs). In this regard, it can be stated that 
leaders play a vital role as triggers. They can make 
goals, investing for employing personal, creating a 
learning situation, and developing a cooperative 
relationship with customers possible. These measures 
affect process management; process management 
affects continuous improvement and continuous 
improvement affects qualitative results. 
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Abstract: Cloud computing is very emerging technology and have economical computation over the current 
infrastructure. Cloud computing provides the services on the basis of as you pay as you go. Privacy and security is 
still at top level risk in cloud data management environment. Privacy of the data is affected as cloud users have not 
fully aware about the location of the data kept on servers. Data segregation is another problem during the storage of 
data. Identity management is a big issue that is faced by the cloud users. In the research paper we will propose a 
model to improve the data security and privacy in the cloud environment. Single Sign On uses the different identity 
management methods to enhance the privacy and security of the cloud users like OAuth, OpenId, and SAML etc. 
Securing the identity management is very effective method to secure your authorization and access management that 
makes surety to providing the secure cloud data management environment. 
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1. Introduction 

The term Cloud Computing was coined in 2007, 
joint hardware and software deployment concept. 
From the history it is observed that although the word 
cloud computing is used in 2007 but the fact is that 
cloud computing concept established long time ago 
1960, at that time John McCarthy pointed out that 
"computation may someday be organized as a public 
utility"; exactly same as fragments the characteristics 
and features by using different service bureaus that 
uses earlier in the 1960s. An interesting fact is that 
genuine term "cloud" is originally copied from 
telephony in those broadcastings & 
telecommunications companies, those companies 
which till the 1990s era mainly provided the 
dedicated point-to-point data circuits, initiated new 
services offering comparably   at lower and much 
cheaper cost of “VIRTUAL PRIVATE NETWORK 
(VPN)” of almost same level of quality of service.  
Cloud computing does not bound the service in same 
borderline but they extend it up to the convers servers 
as well as network resources and infrastructure and 
then Software as a Service[11] [14], Infrastructure as 
a Service and Platform as a Service.  Now the cloud 
is symbol of a publically available service and 
computing resources from the cloud service provider 
end to the cloud service user end.  There many other 
aspects are also provides the wonderful result by 

using cloud computing services like economical cost, 
green computing etc. Cloud computing facilitate the 
cloud user to remote access that in independent to 
locations and elasticity in scalability of services. The 
user can get access all the cloud computing service 
though web browser by using the internet facility 
without taking the headache of managing resources. 

From the (Figure 1) it can be observed some 
demands by the different user and established a new 
concept that remote access to the application and data 
is the main desire of every end user. Users always 
want maximum resources with computing power this 
concept leads to the Software-as-a-Service (2000) 
Utility Computing. On the other developer always 
needed the platforms that provide them the facility to 
different kind of applications and web services. 
Developer is more conscious about the different 
application needed during the development process 
of different software. While the business always 
demanding the infrastructure that major component 
for any organization to run their business. All the 
above concepts and demands leads towards the cloud 
computing through the number of steps like Personal 
Computer (PC) (1970), World Wide Web (1989) Grid 
Computing (1990), Utility Computing(2000) and 
Cloud Computing (2007 ). 
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Fig: 01 Cloud Computing Environment 
 

From the (Figure 1) it can be observed some 
demands by the different user and established a new 
concept that remote access to the application and data 
is the main desire of every end user. Users always 
want maximum resources with computing power this 
concept leads to the Software-as-a-Service (2000) 
Utility Computing. On the other developer always 
needed the platforms that provide them the facility to 
different kind of applications and web services. 
Developer is more conscious about the different 
application needed during the development process 
of different software. While the business always 
demanding the infrastructure that major component 
for any organization to run their business. All the 
above concepts and demands leads towards the cloud 
computing through the number of steps like Personal 
Computer (PC) (1970), World Wide Web (1989) Grid 
Computing (1990), Utility Computing(2000) and 
Cloud Computing (2007 ). 

The term Cloud Computing may be defined as 
“Cloud computing is an emerging model of large 
scale computing technology that provides the 
different services like Platform as service (PaaS), 
Infrastructure as a service (IaaS) and Software as a 
service (SaaS) etc. through internet on demand from 
central remote servers to maintain data and 
applications typically through a measured service 
archetypal “pay-as-per-use [12]” business model. 
Another definition by NIST [1] 

“Cloud computing is a model for enabling 
ubiquitous, convenient, on-demand network access to 
a shared pool of configurable computing resources 
(e.g., networks, servers, storage, applications, and 
services) that can be rapidly provisioned and 
released with minimal management effort or service 
provider interaction. This cloud model promotes 
availability and is composed of five essential 

characteristics, three service models, and four 
deployment models”. 
Another definition by [2]  

Cloud computing paradigm that is abstracted 
model having virtualization of resources that can be 
dynamically-scalable and automatically manage the 
computing power, this paradigm provides the 
different software, storage, platforms as a service. 
These services are delivered through internet on 
demand external customers at the economically “go 
as you pay” mode. 

Cloud computing is a best promotion word 
intended for tool and technologies which facilitate the 
data access, computation power, software’s and data 
storage services. Physical locations of the cloud 
service provider and system configuration are 
invisible to the end user.  

Data is more important for company to his 
survival and business. Data security and privacy is 
the main issue in the cloud data management 
although cloud provides the different services to 
enhance the business for the companies. Cloud 
service providers implements the different techniques 
to provide the secure cloud services such as 
Infrastructure as a Service (IaaS), Platform as a 
service (PaaS), Software as a service (SaaS)[15], 
Communication as a Service(CaaS) and Database as 
a Service (DaaS) etc. Data security id needed with 
creation of data and continued till the data is destroys 
after archiving on the storage media. Data is stored 
and executed by using the different application 
services and infrastructure. By making sure the 
secure authentication and identity management 
service we can come over the most of the data 
security issues. Transportation of data must be only 
used in encryption format and using secure socket 
layer always over network [3].  
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Figure 02: Data Security Lifecycle 

 
Traditional company applications have for all 

time been extremely complicated as well as very 
costly. The amount plus variety of hardware and 
software and hardware necessary to run them are 
commonly terrifying. . Your requirement is complete 
team that can aware of the process of installment, 
configuration, running, testing, securing and update 
them. It is observed that when you proliferate these 
efforts through number of application. We infer 
clearly that why the companies having large and best 
IT sectors are not accomplishing services they 
required. Medium and small business doesn’t take 
any chances on this procedure. So the better way to 
eliminate similar kinds of pain is “Cloud 
Computing”. 

This paper is distributed in eight sections. 
First section is composed of introduction and presents 
the brief overview and needs of the cloud computing. 
In Section 2 discusses the literature review and 

related work. Section 3 addresses the problem 
description in detail. Sections 4 deals with the 
purposed solution of said problem and discusses the 
different authentication methods to improve it a best 
solution. In the last section presented the conclusion 
and future work about or purposed solution.  
2. Literature Review 

Untrusted Storage and Computation is major 
concern that is faced by the organization using could 
computing service.  Assumed that effort on 
conversion of solitary regular set data into alternative 
set which kept in the another set of procedures 
concerning the affiliates the first set called encryption 
[9] that make available a solution to computing on 
encoded information and data, but in cost perspective 
it is very expensive & costly for using in practical 
experiences. The literature review shows that related 
work is limited by space constraints. In the table data 
trust model and privacy models are discuss in detail.  

 
Table 1:  Trust and Data Privacy Model 

        Model 
Feature 

Full Trust No Privacy Compliance Based 
Trust 

Full privacy No trust 

Encryption No No Yes Yes Yes 
Third Party 

Involvement 
No No May/May Not Yes Yes 

Sensitivity Low Low Medium High High 

Data Processing Normal Normal Encrypted Isolated 
Container 

Isolated 
Container 

Data Storage Format Simple Simple Encrypted Encrypted Encrypted 
SSL Transformation Optional Optional Mandatory Mandatory Mandatory 

Encryption Site No Encryption No Encryption CSP End Customer Side Customer Side 
Key Sharing No Key  No Key  Yes  No No 
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Cloud service user have the utmost level issue 
of data privacy and security.in the cloud computing 
environment the privacy of the organizational data 
suffer badly as client does not know the location of 

the data servers. Data owned by an organization is 
completely by the hand of third party that is cloud 
service provider.  

 
Fig 03: Cloud Computing Security Concerns 

 
In the point view if we want to judge the 

security privacy and cloud computing issues it is 
clearly observed from the Figure 3 [5] that Cloud 

Computing Security mainly concerns with the data 
security, privacy and integrity. 

 
Table 2: Databases Used by Different Companies 

Service / Database MySql

IBM 
Informix 

Dynamic 

server

BLO B 

Microsoft 

SQ L 
Server 

Standard 

2005

DB2
Google  

Bigtable

Oracle  

Database  

Table
Storage (non-

Relational)

SQ L Azure, 

Force.Com ✔

IBM ✔

CISCO ✔

VMWARE ✔

Salesforce.com

GOOGLE Apps ✔

GOOGLE AppEngine ✔ ✔ ✔

MICROSOFT AZURE ✔ ✔ ✔ ✔ ✔

AMAZON EC2

AMAZON WEB SERVICES ✔ ✔ ✔ ✔ ✔  
 

In this table 2 we discuss the “Databases Used 
by Different Companies” and some cloud service 
provider comp[anise  may uses the more than one 
databases to facilitate the cloud  service user.  
Different cloud services provider provides the facility 
to enable a user to store his data by different database 
storage service. The cloud service provider 
companies may also provide the Storage as a Service. 
These data bases may be relation databases or non- 

relational databases. For example, Microsoft Azure 
facilitate his service users to use the Storage as a 
Service by providing different databases like MySQL, 
Microsoft SQL Server standard 2005 as relational 
storage database and BLOB and Table Storage 
(Non-Relation) formats. The most of the companies 
that provided the cloud computing services are 
started their work as a cloud service provider from 
2006 to 2008. We are  no here to discuss their life 
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but the purpose for the discussion is to elaborate the 
data remains occupied by cloud service providers 
after the termination of cloud services by the user. 
This time duration or backup is lasting form 0 to 90 
days. This is also a threat to cloud user that anyone 
can get access to their confidential data. 

 

3. Problem Statement 
Analysis of current security management 

approaches shows that the most of the companies are 
facing the problem of user credential mangment issue 
and data and services privacy and security is always 
reaming the sword over the head of companies.  
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Checkpoint-Software Blades 0 10 10 10 10 10 10 0 0 10 10 0 0 10

Cisco-Security Management Suite 0 10 5 5 10 0 0 0 0 10 5 0 0 10

Evidian- Identity and Access Management suite 10 10 10 10 10 10 10 5 10 10 0 5 0 5

IBM-Tivoli Suite 0 10 10 10 10 10 10 10 10 10 10 10 0 10

NetIQ- security  and Compliance Management 0 10 10 5 10 0 0 0 0 0 0 0 0 10

Novell_Identity and Access Management 0 10 10 10 10 5 10 10 10 10 0 0 0 10 Legends:

Oracle_Identity and Access Management 0 10 10 10 10 10 10 10 10 10 0 0 0 10

RSA- Security Suite 10 10 10 10 10 10 0 0 10 5 0 10 0 10 0 NO

Sun-Identity Management 5 10 10 10 10 10 10 10 10 5 0 0 0 5 5 Partial

Symantec-Control Compliance suite 0 10 10 5 10 5 0 0 0 5 0 0 0 10 10 Full

Fig 4: Cloud Computing Security Concerns Implementations [13] 
 

The above graph depicts that the credential 
management [13] is a very difficult task and most of 
the companies are not manage the credential of the 
cloud service users. The above diagram shows that 
only two companies Evidien Identity and access 

management suite and RSA security suite only 
managed the credential of the user companies. All the 
other companies does not support credential 
management. 

Fig 5: Cloud Computing Security Concerns Implementations 
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While the credential Metadata management is 
does not tackled by any credential management 
company. From above graph it very obvious that if 
the credentials are managed properly then IDM issue 
can be resolved easily. We can secure our service and 
database management by securing the authentication 
and identity management. This will also reduce the 
privacy and security threats. Moreover the 
transportation of the user credential over internet is 
also a big issue. We should minimize the 
transportation of cloud user credential over network 
to make sure the data privacy, data security and data 
management. 

There is an interesting situation is occurred 
when a cloud user is accessing the services of 
Window Azure and want o connect Google Docs. 
There is no such service that can be availed to access 
the Google docs by using the same login or 
authentication that is already working with Window 
Azure.  Now another problem stands that what take 

place if a same cloud user desires to get entrance to 
the different cloud services that are provides by 
diverse cloud provider e.g. if there is a condition in 
which cloud user is potentially using a service of 
Google docs from Google and that cloud user require 
to maintaining the databank using additional service 
facility that is make available by the other cloud 
service provider say Amazon simple DB or Oracle 
cloud. Then how user can be used in cooperation the 
both services commencing from the different cloud 
service provider?  If we think then simple solution is 
that addressed by the problem is to subscribe the 
environment of cloud service provider and then be 
able to get the access to the required service that is 
facilitated by the different cloud service provider. We 
have discussed the scenario that is relevant to the 
traditional cloud service provider and traditional 
cloud service user exists [7]. 
 

 
Fig 6: Cloud Computing Data and Services Access in Traditional 

 
4. Proposed solution 

The solution we are going to present is that we 
should use the mechanism that with subscription of 
the any cloud environment cloud server user can 
easily access the service of the other cloud service 
providers. In the given scenarios beyond the 
traditional cloud service provider environment there 
are different solution are existing.  So in this type of 
scenario working with traditional cloud computing 
environment we explain that each cloud service 
provider is using the same method. The subsequent 
method intended for the above concern are able to be 

solve through building one alliance on behalf of the 
dissimilar cloud service providers as well as through 
by means of the idea of Single-Sign-On. By means of 
SSO facility, the users are able to utilize the diverse 
services which are provided through similar cloud 
service provider, however, users not utilize dissimilar 
services provided through diverse cloud services 
provider. 

 
Secure Identity and Credential Management 

Identity and credential management security in 
cloud computing environment is of great importance 
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for secure businesses and free the cloud. It’s possible 
only  

 Eliminating password dependencies 
 Centralized Account Management 
 Accessing Controls 
 Securing Identities 

In order to achieve above goals, we need to highlight 
4 A’s  

 Authentication:   who is the user? 
 Authorization:  what is the user allowed to 

doing? 

 Account management:   what can the user 
access? 

 Audit Logging: where has the user been? 
Designing security around 4 A’s guarantees 

simple and secure credentials management in the 
cloud and then integrates with existing Domain 
Controller like ORACLE (Identity Management) and 
Windows Server (active Directory). Technologies, 
security standards related to the above problems are 
SSO, SAML, OpenID, OAuth [16] etc. 

 
Table 4: Comparison among SAML, Information Card, OpenID and OAuth Methods 

 
Identifiers  
Issuance 

Full 
Front 

Channel User 
Back Channel 
without user 

RP/SP 
Initiated 

IDP 
Initiated 

Registration Discovery 

SAML 

Allows for 
a variety of 
identifier 

types 

General 
XML-based 
syntax for 

communicating 
identity 

attributes 

Enhanced 
Client Profile 
to supports 
“smarter” 

clients than 
default 

browsers. 

Supported by 
the SOAP 
Binding, 

Communicate 
directly. 

Yes Yes No 

Optional 
cookie 

mechanism 
that RP/SPs 

discover 
IDPs. 

Information 
Cards 

IDPs, 
either 

self-issued 
or a third 

party 

CardSpace 
focuses on 

personal profile 
attributes (e.g. 
name, email, 

etc.) 

IMI facilitates 
all identity 

flow 
No back channel Yes No 

Manifested 
through the 

installation of 
managed 

cards into the 
Selector 

Implicit. 
RP/SPs 
request 
identity 

attributes of 
CardSpace 

OpenID 

Users are 
identified 

by a 
personal 

URI. 

OpenID SREG 
extension 
focuses on 

exchange of 
attributes 

typically at 
registration 

time. 

OpenID 
authentication 
protocol relies 

on redirects 
and HTML 

Form POSTs 
by browser 

OpenID 3.0 
introduce 

support for 
direct 

communication. 

Yes No No 

Implicit. 
RP/SP 

discovers 
IDP b user 

URI or 
email. 

OAuth 

One-time 
identifier 

and 
service is 
identified 
rather than  

the user 

OAuth token is 
for access to 
RESTful API 

services 

OAuth’s 
3-legged flow 
allows users to 
approve data 

flow b/w 
services. 

OAuth’s 
2-legged flow 
allows services 

that already 
authorized 

Yes 

Expected 
for 

OAuth 
v2.0 

Explicit. 
Identity 
services 

pre-register 
for a 

consumer key 
and secret 

Explicit. 
Service 
directly 

labeled and 
a cessed. 

 
Now we will try to explore all different ways of 

identity and credentials management along with their 
related issues and next step with the help of real 
world scenarios. 

In first way let suppose there is an ordinary user 
who wants to access a web application. He/she 
provides identity like email address and password for 
access. At another situation he needs to access 
another web application with some other identity and 
so on for third web application. So, there are two 
major issues with respect to credentials one is the 
security and other one is the convenience to use. So 
this way will not result the above said objectives.  
Above said two issues can be resolve by the help of 
user centric technology-Identity Provider. It’s a third 
trustable party whose basic purpose is to manage user 
credentials with security and establishing a trusty 

relationship over the cloud.  
Scenario is as under, A user wants to access a 

web site who requires identity, user asks Identity 
Provider to let it reply for access and it does. Same 
process for other many websites to whom he/she has 
access. There is a convenient to use, better security as 
credentials are not spreaded over different web sites. 
Securing identities are there but under trust 
relationship. Here the identity provider can also be 
known as Relying Party. 

 
Identity as a Service 

There is an enterprise user who needs to access 
cloud based application such as Salesforce, Google 
etc. Let’s suppose he is residing at a hotel room, At 
first he needs to establish a connection with the 
corporate network to authenticate user’s identity 
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given by Active Directory with the help of VPN. 
Then, throughcompany federated server gets access 
to cloud application by using SAML or OAuth 
protocols.[16] 

Now the driving force for IAM as a service is, as 
cloud applications are available over the internet and 
can be accessed at anytime from anywhere, then why 
he/she goes to VPN into enterprise server and then go 
to the cloud application? Is there any direct way 
through which can be used to provide all the below 
listed characteristics related to secure credentials 
management.  

 User Management and Provision: addition, 
deletion of user and use provisioning to 
different users. 

 Authentication: better ways to authenticate 
users like password etc 

 SSO Portal: 
 Role Management: 
 Compliance Reporting: Report of user who 

accessed service is sent to the related 
Enterprise. 

All above characteristics can be achieved by 
IAM as a Service over the cloud computing 
environment. There is no need to go in an indirect 
way. Just access IAM and through this interface let 
them access cloud based services. The word SaaS 
exist with convenience, cost saving and scalability 
but with some tradeoffs. Because all cloud computing 
providers like Google, Amazon, Salesforce etc.  are 
surprising and alarming with the lack of tools for 
managing user access to services. Confidentiality, 
Compliance requests and Auditing are top of user’s 
concerns and it should be after all accountable to stop 
from firewall. We must know with certainty who 
access the cloud based services when and what 
actions are performed. It is also seen that user use a 
week password and convenient which is easy to 
remember. Enforcing strong password requires 
frequent support for password reset.  Our concern is 
to set automated provisioning, SSO, string 
authentication, policy enforcement, monitoring, 
logging and auditing. 
 
SSO Portals for Enterprises 

Being a user of an enterprise that provides 
access to multiple web services from different cloud 
like Google, Salesforce, WebeX etc. Enterprise user 
needs to remember the user name and passwords in 
each case, which is difficult to remember and as 
already said that it’s a chance of week password. So, 
it’s a real problem that how to access these 
applications without providing credentials over the 
cloud which is a security risk, we need to have an 
SSO portal containing icons of different cloud 

applications. This SSO portal connects with 
Credential Manager for user authorization, 
authentication and access control with the help of 
Active directory. Now, one the main problem attach 
here with SSO portal to avoid unauthentic access to 
this page. To solve this, there is a concept of OTP 
(one time password) that with one or mlti factor 
password entries at the time of log on. 
So for, we presented different ways to secure 
identities, credential management, accessing 
mechanism along with some of the flaws in these 
approaches has been discussed above. Last way 
seems to be good in order to fulfill all criteria for a 
satisfied user as well enterprise for better control over 
most critical data. Now, the environment of client/ 
user machine in an organization has communicated 
with domain controller, KTC- a granted ticket service, 
and ADFS (active directory Federated service). Also, 
there is a cloud computing environment contains 
SaaS, PaaA and Iaas. There is an introduction of ACS 
which acts as a service party as well as relying party 
when communicate with ADFS and web apps over 
cloud respectively. 

Let’s consider a scenario in which a user comes 
in the morning and access machine, machine interacts 
with Domain controller to prove its identity. After 
then, user needs to access a web application over the 
cloud with HOMEGRAM. Web Applications are over 
the cloud demands user’s identification, credentials, 
rights and other data for access.  For this that web 
application interacts with the ACS, Here ACS acts 
like an Identity provider and there is a trusty 
relationship between these two parties. ACS contains 
an HRD document that contains all those enterprises 
who has a trusty relationship with ACS. From where 
an ACS check pushes back the user’s request to 
ADFS server. ADFS uses KTC for authentication. 
Ticket Granting Ticket interacts with Domain 
controller and sends some feedback in the form of 
ticket. A link has been established among TKT, User 
machine and ADFS. Domain controller generates an 
ST and send to KTC from where it reached to ADFS 
through client. It’s a SAML token containing user’s 
credentials and identity. Now this SAML token is 
signed by ADFS and send to its trusty relationship 
ACS. ACS validates the signature and removes the 
signature of ADFS and attaches its own signature and 
further redirects the user to again send to web 
application. As soon as web application receives ACS 
signatory SAML document, access rights are given to 
user. In this whole procedure, it is evident that all 
users related information remains centralized. There 
is no spreading of user’s credentials in an unsecure 
manner.  Fine grained Access Management and 
securing identities.   
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Fig 5: Federate Identity Management [16] 
 

The previously sated problems are able to be 
solved through developing a federation having 
customary cloud service providers that offer diverse 
services as diverse cloud service providers. By the 
means of supporting Single Sign On procedure, every 
user is able to get the access to entire services those 
offered through diverse cloud service provider that 
are associate with federation alliance. The ways out 
of customary cloud computing setting are able to be 
resolve through formulating a universal open cloud 
federation. The offers solution those are able to be 
observed as given below. As revealed in above 

diagram, we are taking an instance of the majority 
well-known cloud service provider of current time 
which is Amazon, Google as well as Microsoft SQL 
Azure. All of these 3 cloud service suppliers are 
associate with cloud federation, then they can be 
offer the entire services to e client those are listed as 
cloud computing alliance. For example we have 
assessed the matter of customary cloud setting that 
major part of this cloud federation is offering SSO 
among the user as well as diverse cloud suppliers 
those are the official members in this federation.  

Fig 4: Cloud Computing Access with SSO 
 
Security Issues Related to Cloud Computing 
federation 

There are important security issues that require 
to must be tackled when recognizing moving serious 
applications as well as critical data to public plus 

joint cloud computing settings. Cloud providers have 
to develop enough panels and controls to provide 
either similar or better rank security as compared to 
business. This cloud computing association offers 
huge conception for distributing services as of 
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diverse cloud service providers through immediately 
Single Sign On procedure. The diverse models 
intended for cloud service release (, PaaS IaaS, SaaS) 
may hazing dissimilar necessities of the client when 
it comes to security. Recognizing that who is 
accountable for what is very important earlier 
affecting something of value to a cloud [10], [7]. 

 
5. Conclusion and future work 

Our proposed model will be secure through 
using different authentication methods like SAML, 
OpenId and OAuth. Single Sign On provides the 
secure Identity management mechanism by using the 
new secure proposed model. The cloud data 
management is more secure less risky if we use the 
secure IDM and Authentication services and 
application through data is managed and execute by 
Single Sign On. Our idea about formulating a 
well-organized plus extra precise cloud computing 
federation alliance which is take away the 
complication of cloud client in a customary cloud 
situation. Through utilizing same kind of federation 
alliance be a worldwide method to offer diverse cloud 
services by single position as well as user could not 
require sign-on for diverse geographically and 
services level cloud for reason that of bringing in the 
Single-Sign-On federation as well as probing among 
clouds. Our proposed solution is focused for 
high-quality federation as well as spotlight on other 
area of this solution. The problem relating the 
implementation of safety standard and risk free 
federation is our future concern.  
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Abstract: Electrical Energy is the lifeline of domestic, industrial, agricultural and approximately every field of life. 

Generally available appliances at domestic and industrial levels are of Alternating Current (AC) nature that is they 

operate on Alternating Current. This type of Current can graphically be shown by pure sinusoidal wave. All of the 

appliances are designed to operate on pure sine wave but most of the electrical energy sources, converters and 

various types of Uninterruptible Power Supply (UPS) available in the market give the output which is not of pure 

sinusoidal wave shape and contains harmonics and interharmonics. These harmonics can cause overheating of the 

devices and many other problems that ultimately damage the device/appliance or at least decrease the life of 

electrical gadgets. This research is going to evaluate the shapes of these waveforms, their harmonics and then to 

establish a hierarchy among the sources on the basis of characteristics of their resultant output waveforms. For the 

purpose mentioned above, a very high range digital oscilloscope with ultra zoom capabilities has been used. It will 

provide ease to suggest a new buyer of the energy source in setting priority amongst the available alternatives 

qualitatively. 

[Abdul Rauf Bhatti, Yasir Saleem, Muhammad Amjad, Abdul Ghafoor Bhatti, Tahir Izhar, Muhammad Faisal 

Hayat. A Comparison of Output Waveforms of Different Alternating Current Sources and Uninterruptible 

Power Supplies of Various Brands. Life Sci J 2012;9(4):637-642] (ISSN:1097-8135). 
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1. Introduction 

Pure electrical energy is excessively 

essential for safe working and long life of all 

electrical and specially electronics appliances. At 

present, the world is attaining continuous availability 

of AC electrical energy through electrical power 

sources and electrical power converters, both locally 

made and of different international brands, but most 

of the companies are not taking care of the quality of 

electrical energy; rather they are concentrating on 

cheap rates due to the market competition. These low 

quality sources and converters produce output 

electrical waveform of impure sinusoidal shape 

although approximately all available appliances at 

domestic and industrial levels are designed to operate 

on Alternating Current having the shape of pure 

sinusoidal wave as shown in Fig. 1.  

Habitually, the commercial power systems 

were aimed on the basis of preceding engineering 

practices and information [1]. The impure sinusoidal 

waveform of low quality power sources contains 

harmonics and interharmonics in their output 

waveforms. So, it is the dire need of today to design 

not only cheaper but also energy sources of very high 

quality. This will be possible only when a buyer of 

these products will be well aware of their distorted 

output waveforms and their drawbacks enabling them 

more conscious than before about the product quality. 

So, as a thumb rule, whenever a selection decision is 

to be made among different alternatives, select not 

only the cheapest but also a more reliable source [2]. 

 
Fig. 1. Pure Sine Wave 

 

Previously, a lot of research has been carried 

out on harmonics, interharmonics and their hazards 

but the research in this paper is an effort to give a 

common man an idea about the selection of the 

choice of energy source or converter on the basis of 

these hazards. The experiments were performed on 

physically and practically existing sources and 

http://www.lifesciencesite.com/
mailto:bhatti.abdulrauf@gmail.com
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converters locally made and of different national and 

international companies and are mentioned in the 

paper by the names as Brand 1, Brand 2, and Brand 3 

and so on instead of real names of the companies. 

The actual record is kept with the authors. For this 

research, the authors used a very high range digital 

oscilloscope with ultra zoom capabilities and having 

different features required for the study of different 

aspects of output voltage. The UPS unit is a vital part 

of any computer system to promise constant 

stabilized voltage supply [3]. In any system linking 

power source, a distribution network and appliances, 

the characteristics of the system and user equipment 

interface are mutually dependent upon the design and 

operation of both [4]. Today’s user has neither 

enough technical knowledge nor much time to check 

and evaluate every appliance but it’s rather easy to 

choose the most suitable energy source or energy 

converter. This initial approach is a guide for advance 

research in this field to evaluate these sources and 

converters on the more technical basis which will 

become a complete guide for national and 

international manufacturers of these sources and 

converters. The comprehensive results of the research 

are briefly tabulated in Table 1. This work can be 

used for further R&D if we make deep analysis of 

sources and UPS on the basis of voltage regulation 

and efficiency respectively. 

 

2. Harmonics 

The electrical power system has been 

growing in complexity at a rapid rate in the last few 

decades [5]. System is becoming more and more 

polluted due to the intense use of power electronics 

converters and of low quality power sources which is 

a major cause of harmonics and interharmonics. 

Harmonics are the integral multiple of fundamental 

frequency that is 50 Hz in our case. The voltage 

driving the current through the load circuit is 

expressed in terms of frequency and amplitude. If 

load impedance does not change, the frequency of the 

current will be the same as that of the voltage. In a 

linear load (a resistor, capacitor or inductor), current 

and voltage will be of the same frequency. Provided 

that the characteristics of the load components do not 

change, the frequency component of the current will 

also remain unchanged. When we put up with non-

linear loads like switching power supplies, saturated 

transformers, capacitors which charge to the peak of 

supply voltage, converters and UPS used in diverse 

fields change the frequency of current [6]. This 

changing current results in complex waveform which 

is due to harmonic and interharmonic components. 

Fig. 1 shows pure sine wave having only fundamental 

frequency, but Table 1 shows the wave shapes of 

different sources which are not identical to the wave 

shown in Fig. 1 except that of Water and Power 

Development Authority (WAPDA) source at Sr. No. 

11 in Table 1. It means all the sources, except that of 

WAPDA, generate output voltage which contains 

harmonics or interharmonics apparent in the column 

named as “Types of contents” in Table 1. 

The Effects of Harmonics: 

Power system problems associated with 

harmonics are not common but it is probable for a 

number of unwanted effects to occur [7]. Harmonic 

distortion at high levels can become the basis of such 

effects as the increased transformer, capacitor, motor 

or generator heating, improper operation of electronic 

gadgets specially which relies on voltage zero 

crossing detection or is sensitive to wave form, 

wrong readings on meters, the wrong operation of 

protective relays, intervention with telephone circuits, 

etc. [7]. 

 

Elimination of Harmonics:  

Companies can solve the troubles of 

harmonics inside their operations through numerous 

techniques [8]. These can be eliminated or at least 

minimized using isolating transformers, using shunt 

and series filters and by the increasing number of 

pulses by rectifiers using 12-pulse rectifier or even 

higher pulse rectifier for better results etc. 

 

Interharmonics: 

Interharmonics are voltages or currents 

having frequency which is non-integral multiple of 

the fundamental supply frequency [9]. 

Interharmonics are present in the power systems 

which have recently appeared as more significant due 

to the extensive exercise of power electronic systems. 

The order of interharmonics is the ratio of the 

interharmonic frequency to the fundamental 

frequency. If its value is less than unity, the 

frequency is also referred to as a subharmonic 

frequency. 

 

The Effects of Interharmonics: 

The most common effects of the existence 

of interharmonics are variations in root mean square 

(rms) voltage magnitude and flicker, thermal effects, 

low-frequency oscillations in mechanical systems, 

turbulence in fluorescent lamps and electronic 

equipment operation [9]. In practice, the operation of 

any equipment that is synchronized with respect to 

the supply voltage zero-crossing or crest voltage can 

be disturbed. Telecommunication interference, 

acoustic trouble and saturation of current 

transformers (CT) may be the results of 

interharmonics. 

 

Elimination of Interharmonics: 
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Presently, there is no limit for the existence of 

harmonics that are non-integer multiples of the power 

frequency [10]. The interharmonics generated by 

some types of nonlinear loads limit the effectiveness 

of classical passive filter compensation, so active 

compensation must be incorporated for elimination of 

interharmonics [11]. 

3. Material and Methods 

As mentioned earlier, this paper is the 

outcome of practical work on different types of local 

made, nationally and internationally branded 

electrical power sources, converters and complete 

UPS using a very advance oscilloscope and 

measuring devices along with deep study of 

harmonics and inteharmonics related material. First 

of all, the output waveforms of different electrical 

power sources with complete information regarding 

their parameters have been plotted using digital high 

resolution and highly zoom capability oscilloscope. 

Their wave shapes are then categorized on the basis 

of frequencies. The summary of these results is 

presented in the Table 1.  

4. Results and Discussions 

The abridged results of research performed 

on different UPS, Converters and electrical 

generators of various brands are shown in Table 1. 

 

Table 1. A Comparison of different types of UPS, power converters and AC Sources 

 

To elaborate the results as tabulated above, 

some of the output waveforms for more 

understanding with detailed information are shown in 

the graphs below.  

The simplified waveform of Fig. 2 is also 

shown at Sr. No. 09 as Brand 6 in Table 1. 

Sr. 

No. 

Brand 

Name 

Source Type Model Rating Wave shape Frequency 

( Hz) 

Type of the contents 

01. Brand 1 Power Inverter A-1 600W 

 

81.32 interharmonic 

02. Brand 1 Power Inverter A-2 1kW 

 

178.6 interharmonic 

03. Brand 2 UPS 
Nil 

(Local) 
600W 

 

50.25 interharmonic 

04. Brand 3 UPS B-1 600W 

 

100.00 2nd harmonic 

05. Brand 3 UPS B-2 600W 

 

476.20 interharmonic 

06. Brand 4 Gas Generator 
Nil 

(Local) 
750kW 

 

48.36 subharmonic 

07. Brand 5 UPS 
Nil 

(Local) 
750W 

 

52.08 interharmonic 

08. Brand 6 
Petrol 
Generator 

C-1 5kW 

 

49.75 subharmonic 

09. Brand 6 Gas Generator C-2 5kW 

 

48.54 subharmonic 

10. 

Brand 7 UPS F-1 2.5kW 

 

70.42 interharmonic 

11. WAPDA 
Hydel Turbine 

Generator 
Standard 

Depends 
upon 

requirement 
 

50.00 No harmonic 
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Fig. 2. Output Waveform of  Gas Generator 

Fig. 2 shows the output waveform of a gas generator 

containing subharmonics, a type of interharmonics. 

This is a little bit better waveform as this is not more 

deviated from standard pure sine wave like that of 

WAPDA which is shown in Fig. 3 below. 

 

 
Fig. 3. Output Waveform of  WAPDA Power Source 

 

From Fig. 3 it is obvious that WAPDA 

generated electrical power has approximately pure 

sine wave like that in Fig. 1. It also has the frequency 

of 49.814 Hz which can be rounded to 50 Hz. During 

experiments, WAPDA supply at some locations was 

found having exactly 50 Hz frequency containing no 

content of harmonics and interharmonics. The 

resultant output for petrol generator is shown in Fig. 

4 which is better than that of the gas generator but 

deviating more from sine wave than waveform of the 

WAPDA source. Most computer systems are linked 

to the main supply by on-line static UPS units to 

assure uninterrupted stabilized voltage supply 

autonomous of mains interruptions [3]. Fig. 5 shows 

output waveform of the international company made 

UPS also shown at Sr. No. 4 as Brand 3 in Table 1. In 

its detailed information it can be clearly seen that 

output has 100 Hz frequency as encircled in Fig. 5 

that is it contains 2
nd

 harmonic, also having very 

distorted waveform deviated from that of ideal one.  

 

 
Fig. 4. Output Waveform of  Petrol Generator 

 

A second UPS of the same brand and of 

even same rating shown at Sr. No. 5 in the Table 1 

has output waveform having 476.20 Hz frequency 

which indicates the low quality standard of electrical 

sources. 

 

 
Fig. 5. Output Waveform of UPS 

 

Power electronic converters generate 

characteristic harmonics, non-characteristic 

harmonics and interharmonics [12]. Fig. 6 also shown 

at Sr. No. 2 as Brand 1 in Table 1 shows the output 

waveform of a power converter having the frequency 

of 178.6 Hz again made of an international company, 

means it also contains interharmonics, but from Table 

1, it is obvious that a power converter of the same 

company with different rating at Sr. No. 1 has 81.32 

Hz output frequency which again clearly reveals the 

low quality products having still not up to the mark 

level of standard instead of a very advanced era of 

electronics engineering.  
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Fig. 6. Output Waveform of  Power Inverter 

 

Table 1 shows the results of 11 different 

power sources, power converters and UPS of 

different local, national and international companies 

and research was done on even more than the shown 

in the Table 1, but to avoid surplus details and for 

simplicity of the paper only few of the samples have 

been discussed just sufficient to replicate 

investigation.  

From above discussion and waveforms of 

power sources, UPS and power inverters of different 

brands, it is obvious that more safe and suitable 

electrical energy source is of WAPDA in this 

research, 2
nd

 preference goes to Brand 7, very costly 

UPS if affordable, 3
rd

 for Brand 6 Petrol Generator 

then Brand 6 Gas Generator and rest should be 

avoided or should be kept in minimum use. More 

precisely, when we talk about UPS Brand 7 is best 

and in case of generators Brand 6 petrol generator is 

the best one. Moreover wave shapes and frequencies 

of power inverters are poorly deviated from those of 

WAPDA or any other ideal sine wave, so it is 

recommended to abandon the use of such inverters. 

This research is very useful for further R&D if we 

use the available data and get some more parameters 

like no load and full load voltage in the case of UPS 

and converters and input and output powers in the 

case of generators for the calculations of voltage 

regulation and efficiency respectively. The output 

waveforms and their frequencies obtained in this 

research are also very helpful for the designer of 

harmonic filters to design active and passive filters 

for different brands given in the Table 1. 
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Abstract: As the world population is getting older, health care for elderly becomes important. Distribution of 
specialties related to elderly health care is highly variable. To assess the distribution of specialties related to elderly 
and the aged population (i.e. over 65 yrs.) a prospective analytical study was designed from 1999-2009. During this 
10 year period ageing process was increasing, initially slow but rapid in the last years. Internists, cardiologists, 
neuro-psychiatrics, and neurologists in the beginning of period had an increasing trend and declined in the mid-
period then had decreasing trends. Orthopedic surgeons were almost increasing in all of the decade.In present, the 
number of geriatricians are fewer than 10 in the whole country, and health policy should move toward health care 
providing for elderly. Keeping in mind that aging process is increasing recently, number of specialists and 
physicians caring for elderly should also increase. (abstract: truncated at: 144 words). 
[Ali Alizadeh, Mirza Ali Nazarnejhad, Jahan Pour Ali Pour, Gholamali Javidan, Abdolazim Nejatizadeh, Syed 
Mohamad Moosavi, Tasnim Eghbal Eftekhaari. Population Aging Trend and Necessity of Geriatric Medicine in 
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Introduction: 
       The world population is getting older. With the 
increasing elderly population in coming decades, 
elderly health is one of the country's major health 
problems(http://www.behdasht.gov.ir/). World health 
organization (WHO) stated that active ageing is ‘the 
process of optimizing opportunities for health, 
participation and security in order to enhance quality 
of life as people age(http://www.who.int/). In the 
developed countries, 60 or 65 year old persons were 
considered aged population. Old age in many 
developing countries is seen to begin at the point 
when active contribution is no longer possible 
(Kowal et al. 2001 ).  
         There is not a unique accepted definition of the 
process of ageing (http://www.who.int/). WHO stated 
that each person that has 60 years or more is 
considered as aged person (Kowal et al. 2001). In 
2000, about 10% of world people were 60 years old 
or older (World Health Organization). The topic of 
World Health Day in 2012 is Ageing and health with 
the theme "Good health adds life to years". The focus 
is how good health throughout life can help older 
men and women lead full and productive lives and be 

a resource for their families and communities. 
((http://www.who.int/). The number of 60 years old 
or older people since 1980 has been duplicated. 
Usually 65 years is considered as beginning of old 
age, but other divisions like young old (65-74 years), 
middle old(75-84 years), and oldest old (older than 
84 years) existed(Peel et al 2004, World Health 
Organization, Vina et al 2007, Cassim et al 2007). It 
is estimated that until 2025 about one-third of 
Europe’s population will be aged 60 years and over, 
and there will be a also more rapid increase in the 
number of people aged 80 years and older(Argen et al 
2006).  
         According to the United Nations (UN), an acute 
demographic change in developing countries 
especially Asia is seen. WHO believes that each 
country with 8% of the elderly population is faced 
with the aging phenomenon. The proportions of 
ageing in developing societies are more seen than in 
developed societies (http://www.behdasht.gov.ir/, 
World Health Organization). Elderly population over 
60 years in Iran in 2007 was 7.3 % and forecast by 
2050 increase to 24.9 %. This phenomenon has been 
likened to a silent tsunami of Iran. Studies showed 
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that 15 % of physicians’ offices visits, 34% of 
outpatient treatment in hospitals and 89% of the 
elderly institutions and house maintenance includes 
elderly (>65) population. Generally, 60% of medical 
care costs are consumed by this age group 
(http://www.behdasht.gov.ir/). According to Iran 
Statistical Year Book), total population in 2007 was 
70,495,782 people and total population of 65 years 
and older people was 5,121,043. That is, ageing 
population was 7.26% (http://amar.sci.org.ir). Major 
chronic condition that affecting older people 
worldwide special attention is devoted to: 
cardiovascular disease, hypertension, diabetes, 
cancer, chronic obstructive pulmonary disease, 
musculoskeletal and mental health conditions 
(Kalache et al, 2003, Boutayeb et al, 2005).Always 
physician distribution issue has been main challenge 
in heath arena of countries (Koike et al,2009 ). 
Considering this fact, addressing the aging issue 
seems important and necessary more and more. In 
this study, the aim was to determine population aging 
trend between 1996 and 2009 across continuum and 
need of Geriatric Medicine in IRAN. 
Material and Methods 
Data Sources and Measures 
         Iran Statistical Year Book provided data on 
number of physicians and age of total population in 
country. Statistical Year Book includes data on all 
physicians who reside in the Iran, including 
geographic location, specialty, and demographic 
information (http://amar.sci.org.ir). At present the 
number of Geriatricians in the country is less than 10 
specialists and there is no specialized geriatic hospital 
in the country. Since 2008, gerontology course with 
65-70 students in MPH and 15 students in the Ph.D. 
degree was established in Iran. Also in recent years a 

residency course in geriatrics has in the Tehran 
University of Medical Sciences has been approved 
(http://www.behdasht.gov.ir). For this reason, only 
physicians who practiced in specialties that were 
more related to ageing population diseases, were 
selected which included: cardiology, internal 
medicine, neuropsychiatry, general surgery, 
neurology, and orthopedics. Peoples that were aged 
65 years old or more were selected as ageing 
population.  
 
Analytic Strategy 
          The distributions of geriatricians, and other 
medical specialties that involved with ageing people 
per 10,000 county elderly (≥65 yrs) residents were 
determined according to Iran Statistical Year Book. 
(http://amar.sci.org.ir) Also ageing population 
process was determined and suggested solutions for 
dealing with ageing phenomenon. 
  
Results: 
         Measurement of supply and distribution trend 
of medical specialist in the period of 1996-2009 in 
Iran demonstrated that numbers of medical specialists 
in the mentioned period of time varied and in general 
this trend will have large fluctuations in the next 
decade. Distribution trend was varied in various 
specialists so that numbers of internists, cardiologists, 
neuropsychiatrics, and neurologists in the beginning 
of period had an increasing trend and declined in the 
mid-period then they had decreasing trends. While 
distribution process of orthopedic population almost 
was increasing in all of the period. Maximum 
variability was related to distribution of the general 
surgeons which experienced consecutive increasing 
and decreasing trends (Table 1).  

 
Table1. Distribution of medical specialist’s population between 1996-2009. 

Type of medical 
specialist  

Period of time( between 1996-2009 years) 

199
6 

199
7 

199
8 

199
9 

200
0 

200
1 

200
2 

200
3 

200
4 

200
5 

200
6 

200
7 

200
8 

200
9 

Internal medicine 807 924 982 1080 1081 1002 942 843 852 933 1103 1102 1113 1012 
Cardiologist 293 410 419 450 451 370 389 432 473 511 599 604 557 543 

Neuropsychiatrics 226 46 248 309 310 303 320 367 400 422 508 509 385 446 
General surgery 848 970 986 976 975 820 802 833 865 909 1024 1024 923 794 

Orthopedic 382 454 470 481 482 395 451 482 536 561 695 702 670 640 
Neurology 239 259 375 421 423 286 301 247 198 276 383 398 233 232 

 
         In general ageing population process was 
increasing. This increase was initially slow but in the 
end of period was very noticeable, so that ageing 

population in 1967 was almost 1,800,000 people and 
up to 5,500,000 people in year of 2009 (Figure 1).  
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Figure1. Ageing population in Iran between 1996-2009 years 
 
          Variation process of proportion of ageing 
population to total population in Iran between 1956-
1966 and 1996-2009 has upward growth while 
between 1996- 1976 this process was declined, as this 

proportion in 1956 was %6.2 and up to 6.5% in 1966 
then between 1986-2009 this proportion increased 
almost form 5.5% to 7.3 % (Figure 2). 

 
Figure2. Variation process of ageing population proportion to total population in Iran between 1996-2009 
years 
 
            Results found that internists and general 
surgeons had partly similar variations on their 
numbers in decade of 1996-2009. Also cardiologists 
and orthopedic surgeons had similar variations but 
neurologists and neuropsychologists had significant 
disparity in their numbers in mentioned period of 
time. Almost all specialists were increasing at onset 
and decreasing in mid-period and then increased in 
the end of period and all of specialists had a decrease 

in their numbers at the end of mentioned time( Figure 
3). 
           Internists and general surgeons had a higher 
proportion than other medical specialists and 
neurologists and neuropsychiatrists had least 
proportion. In general the proportion of internist per 
10,000 population had decreased from 2 to 1.8 
between 1996 and 2009. Specifically this trend in 
1997-1998 and 2003-2006 were increasing but in 
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1998-2002 this trend was decreasing. The proportion 
of general surgeons per 10,000 populations had 
decreased from 2.1 to 1.4 between 1996 and 2009. 
Specifically this trend in 1997-1998 and 2003-2006 
were increasing but in 1998-2002 surgeons were 
decreasing. Proportion of orthopedic surgeons per 
10,000 populations in 1996-2009 was increasing and 
this proportion was increased from 0.94 to 1.46. 
However this distribution between 1999-2001years 
was decreasingly but in other of time this trends were 
increasingly. Cardiologist distribution trend between 

1996 and 2009 was raised from 0.72 to 1.8 per 
10,000. Although this trend was ascending but it has 
descended in some years specifically in 1998 and 
2001. Trend of distribution of neuropsychologist 
represent an increase over 1996(0.56 per 100000) and 
2009(0.99 per 10000). Also showed that proportion 
of neuropsychologist per 10000 populations in years 
of 1998-2002 were steady but for 2003 to 2009 were 
increasing. Neurologist proportion per 10000 
population aged≥65 years had several discrepancies 
(Figure 4). 

 

 
Figure 3. Variations in number of specialists between 1996-2000 years in Iran. 
 

 
Figure 4. Variations process of specialists Numbers per 10000 population aged≥65 in between 1996-2009 
years. 
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Discussion:  
           In general ageing population process was 
increasing in 1996-2009. This population in 1966 
was almost 1800000 people and up to 5500000 
people in year of 2009.variation process of 
proportion of ageing population to total population in 
Iran between 1996 and 2009 was increasing and 
increased from 6.2 % to 7.3%. However between 
1996- 1976 this process was declined. Elderly 
population over 60 years in Iran in 2006 was 7.3 % 
and forecast by 2050 increase to 24.9 %.  
          Today, Europe with at least 16% of the 
population over 65 years old has the highest 
proportion of older people in the world, higher than 
the US and other developed nations (Winkelmann-
Gleed 2010). 
            According to the United Nations Population 
Division, the number of persons aged 60 and over is 
also expected to increase significantly in many 
developing countries during the next decades. In 
India, the population aged 60 and over is forecasted 
to represent around 21% of the population by the year 
2050(Pascal et al 2004). Forecasting percentage of 
total population, age 65 and older show that the 
process of ageing population will rise about 0.04 
(4%) to 0.2 (20%) from 1900 to 2050 in the U.S. 
population (McGinnis et al, 2006). 
           In 2000, the proportion of population that is 
over the age of 65 was 12.7%, 16%, and 16.4% for 
US, UK, and Germany respectively (Wiener et al, 
2002). Also studies showed that ageing population 
(age 65+) growth is very faster than age <65 so that 
age 65+ between 2005 and 2020 rises to more than 
40% in Canada (Canadian Labour and Business 
Centre).  
           Comparison of this study with other similar 
studies show that although present process of ageing 
in Iran is less than other countries but in the future 
ageing population growth will be faster than other 
countries. 
             Almost all number of specialists had 
increasingly at onset and decreasingly in mid-period 
and then increasingly process in the end of period and 
all of specialist had decreased in their numbers at the 
end of mentioned period of time. While ageing 
population growth were increased continually at the 
same time, distribution of specialists per 10000 
population aged≥65 for internist, surgeon, and 
neurologist was declined between 1996 and 2009, at 
the same time neuropsychologist, orthopedics, and 
cardiologist has increased very sparingly.  
           Geriatricians’ number in U.S. between 2000 
and 2008 were increased from 5157 to 7412 
specialists and geriatricians’ proportion peer 10000 
elderly resident increased from 0.86 to 1.07 at the 

same period of time. There were 13.94 general 
internists per 10,000 older adults nationwide 
(Peterson et al, 2011). 
           The national study conducted by Nicola and 
Graham indicated that geriatric medicine, general 
medicine, cardiology, and general surgery 
respectively  have  most  admitted number of people 
aged 65 and above (Peterson et al, 2011). 
            Also comparison of geriatric medicine and 
other specialists related with ageing population 
problems demonstrated that our country has not 
enough specialists to provide health care for aged 
people because there are less than 10 geriatric 
specialists in country. However number of other 
related specialists with elder population has slower 
growth than other countries, while our population is 
getting older and it's forecasted that in 2050 ageing  
population will reach to 24.9%. 
Conclusion: 
          Similar to the rest of the world, the Iran is an 
ageing society. Thus policy makers in health scope 
will have to cope with the impact of an ageing 
society. With the increasing number of Iranians aged 
65 and older, ageing population will quadruple in the 
2050. Health care system in the future affected by 
different health care needs of elderly people. At 
present the number of Geriatricians in the country is 
less than 10 specialists. It is improbable that enough 
geriatricians could be trained and distributed across 
the coming years to meet the needs of the aging 
population in Iran, because at present fewer than 100 
students entered in gerontology and geriatric 
medicine course from 2008. Although focused solely 
on increasing the numbers of geriatricians is neither 
sufficient nor practical, it is possible that any solution 
to providing higher-quality care to older adults would 
benefit from an increase of the training of 
geriatricians. Thus more practical solutions should be 
considered by policy-makers, for better use of other 
providers in coordinating and providing care for the 
growing number of elderly adults. At present a key 
practical solution is distribution of family physicians 
more evenly across the country.  
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ABSTRACT: Employee retention is the leading problem, which all organizations are now facing in the 
international aggressive environment. While soaring employee turnover reflects on squat morale and be short of of 
motivation, entertainingly, seen from a different angle the nonappearance of turnover rapidly results in de-
motivation because the opportunity of lateral and forward-motivation is out of action from employees. It is in 
opposition to human personality to stay static, performing the similar duties day in day out, with no hope of change 
in regular or opportunities for improvement. Moreover, the routine methods of employee motivation such as 
financial rewards and perks have been not here at the back in preventing employee turnover. This article reports 
employee cross training as a significant motivational practice to retain employees, compared to other motivational 
factors like performance based reward, functioning situation, guidance, perks and perquisites. For this reason a 
survey was conducted on 100 executives and managers from 20 different companies. The results exposed that cross 
training significantly prevents turnover. 
[S. Arunkumar and Dr S. Parimala. EFFECTIVENESS OF EMPLOYEE CROSS TRAINING ON 
EMPLOYEE RETENTION. Life Sci J 2012;9(4):649-652] (ISSN:1097-8135). http://www.lifesciencesite.com. 99 
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1. INTRODUCTION: 

Employee retention means various things to 
various people in each organization. There is no 
particular description of employee retention. Several 
views mentioned by J. Leslie Mckeown are as under:  

 ‘Employee retention means stopping poop 
from leaving this organization.’ 

 ‘Employee retention is all about ‘keeping 
good people.’ 

 -’Getting our compensation and benefits into 
line with the marketplace.’ 

 ‘Stock options crèche facilities, and other 
perks.’ 

 ‘It’s got to do with our culture and how we 
treat people.’ 
 

In fact, the thought of employee retention arose in 
response to rising number of employee’s departure the 
organization due to a variety of reasons. 
 
1.1 DEVELOPING A RETENTION APPROACH 

IN AN ORGANIZATION. 
It is attractive to plan employee retention 

approach by an organization, which must cover 
subsequent aspects (J. Leslie. Mckeown): 

 ‘Recognize and prioritize key employees that 
present a existing or future retention risk’ 

 For each key retention cluster, explain 
reasons for deficient to retain them. 

 With each group, use interviews (entry, exit-
reasons for his taking the job and reasons for 
his staying. To ascertain what we need to do 
to retain the employees in that group such as 
loss of institutional knowledge, which may 
go to competitors? 

 Make the interviews with employee 
independently and remain them secret for 
best results. 

 Use the information that is composed to 
establish comprehensible, experimental 
retention goals for each group of employees. 
 

1.1.1 SEVERAL AREAS OF EMPLOYEE 
RETENTION, WHICH NEED 
PARTICULAR CONCENTRATION FOR 
ACHIEVING SPIRITED 
IMPROVEMENT, ARE:  

 A pleasurable work atmosphere. 
 Work content is linked with performance of 

goals. 
 Career and personal enlargement 

opportunities as long-term standpoint. 
 Reimbursement and performance associated 

rewards to be around 30% of total gross pay. 
 The organization culture based on vision, 

values and a mission. In addition how 
members do things, are in touch and act 
together. 

 Employee possession in the organization. 
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 Participation and empowerment by hopeful 
delegation of decision- making. 

 Equal opportunity among employees. 
 Employee centered practices. 

 
1.1.2 A FEW KEY PROSPECTS OF 
EMPLOYEES ARE:  

 Work-life balance. 
 Acceptance of their views and opinions. 
 Respect for the individuals. 

 
1.1.3 ASSOCIATION WITH THE MANAGER. 
 

 A Manager to be considered as a counselor 
and trainer, usually taking responsibility for 
each other’s happiness in relationship 
building. 

 Manager to place sensible, challenging, and 
significant goals for employees by 
association. 

 To implement a practical, challenging, and 
applicable performance appraisal process. 

 Plan and put into practice an individual 
enlargement graph for each employee. 

 To act as a bumper between any employee 
and other managers. 

 To take action as a representative of 
employees and play key management role. 

 
1.1.4 EMPLOYEES JOB AFFILIATION WITH 
COLLEAGUES. 

Despite the fact that it may be competitive 
but must make available first-class opportunities for 
extraordinary interaction, development skills and 
knowledge. To conclude, a unbeaten strategy starts 
with the management’s accurate way of thinking, 
which ensures that the approach adds value right 
through the organization, implementing processes 
genuinely, that the top management is totally involved 
and their eagerness in it is of critical significance. 
 
2. CONCEPT AND IMPORTANCE OF 
EMPLOYEE CROSS TRAINING: 

Employee retention is the most important 
problem, which every organization are now facing in 
the international aggressive atmosphere. While 
soaring employee turnover reflects on squat self-
confidence and be short of motivation, interestingly, 
seen from a different approach the nonappearance of 
turnover quickly results in de-motivation because the 
chance of lateral and forward-motivation is out of 
action from employees. It is in disagreement to human 
character to stay static, performing the comparable 
duties day in day out, with no expect of modify in 
regular or opportunities for development. Managers 
from time to time implement “Job enrichment” in a 

foolish way, by giving un-rewarded extra 
responsibilities to their supervisors and employees. 
This outcome in a feeling of mistreatment and has the 
reverse effect. An successful training method for 
motivation, is cross training, when implemented flat, 
increasing and descending. Department heads, 
assistants and employees be capable of cross-train 
either inside the department or in different 
departments. With support, employees can have a 
day’s training in the role of subdivision heads (“King 
for the day”). A department head can take a general 
manager’s role in his nonexistence. This is a structure 
of cross-training. A more sophisticated form of cross-
training is job rotation, which usually involves 
extended periods (from one month to six months). 
With job rotation, the employee’s role change. He is 
not considered as trainee, but is wholly responsible for 
certain jobs. Both cross training and job rotation 
create teams of employees who are more 
knowledgeable, confident of their professional 
expertise and can easily replace each other when 
needed. These techniques lead to great motivation 
throughout the company. 
 
3. EMPLOYEE CROSS TRAINING VS OTHER 
MOTIVATIONAL TECHNIQUE: 
 Motivation is the art of stimulating a front 
office staff member’s interest in particular job, 
project, or subject to the extent that he or she is 
challenged to be continuously attentive, observant, 
concerned and committed. There are various 
motivational techniques like recognition, 
communication, performance based reward, 
functioning situation, guidance, perks and perquisites 
etc. if we compare these with cross training 
motivational technique, we find that incentive pay can 
be used to influence employee behaviour. However, it 
is certain that any benefits gained in the short-term 
will be more than lost in the long-term. It is people’s 
nature to look at what you are doing for them today. 
What you did for them in the past is quickly forgotten. 
That may not be the way it should be, but that is the 
way it really is. Trying to retain employees after they 
have stopped learning is bad for the employee and bad 
for the company as well. Bad for the employee 
because they have stopped “growing”-stopped 
improving their unique value in the job market. Bad 
for the company, because it stifles the flow of new 
ideas, new insights and new views of the changing 
business environment. Your star employee, once a 
dynamo, once willing, able and eager to tackle any 
task, no longer shows that drive. The problem may be 
outside personal problems – whereupon you have the 
obligation to help him through that period. However, 
it is more likely that he is simply no longer learning at 
the rate he was. He is no longer stimulated and 
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challenged – he is bored. It is the time for him to 
move on, and instead of trying to hold him with pay 
and benefits, you should try to help him find a new job 
where he can continue to grow. 
 
3.1 METHODOLOGY: 
 A survey was conducted in different retailing 
organizations located at tamilnadu state to find out the 
effectiveness of cross-training on employee retention. 
 
3.1.1 SAMPLE: 

In total 100 employees (executives and 
managerial employees) of 20 retailing organizations 
situated in tamilnadu state participated in the study.87 
of them male and 13 were female. So far as their 
portfolios are concerned, 20 were HR 
Managers/Executives, 20 Finance 
Managers/Executives, 35 Production 
Managers/Executives and the rest 25 were Purchase 
Managers/Executives. 
 
3.1.2 DATA COLLECTION AND ANALYSIS: 

A survey instrument was designed to obtain 
the opinion of employees on cross-training. Prior to 
distributing the questionnaire to the employees, their 
consent was obtained. They were also assured the 
confidentiality of their responses. The filled in 
questionnaires were collected back after 15days from 
the date of distribution. The collection was through 
phone call reminders or personal visit to the place. In 
total 150 questionnaires were distributed from which 
100 have responded. Since, the organizations were 
located locally it was possible to obtain a good 
number of response through personal call and visits to 
the places. Through frequency tables the data were 
analyzed. 
 
3.1.3 RESULTS: 

This section presents the findings of the 
study. The survey is conducted with 100 employees of 

20 retailing organizations and their views are 
complied and analyzed. 
 
4. NO. OF COMPANIES PROVIDING CROSS-
TRAINING 

Results shows that most of the retailing 
companies do not provide cross training to their 
employees, out of 20 only 6 companies provides the 
cross training to the employees (see table 1). 
 

Table 1: Use of Cross Training 
Provide cross-training Not provides cross-training 
6 14 
 
4.1 INTEREST TO LEARN NEW SKILLS 
 When respondents were asked whether they 
are interested to learn new skills, most of them were 
found to be interested to learn the skills required for 
other jobs. Almost 89 employees are interested to 
learn skills and competencies required for performing 
other jobs (see table 2). This is an indirect indication 
that training can be a powerful motivator for most of 
the respondents. 
 

Table 2: Interest of employees to learn 
skill/competencies required for other jobs 

Interested Not interested 
87 13 
 
4.2 MOTIVATIONAL FACTORS: 

Respondent’s opinion about the different 
motivational factors on a three point rating (Strong 
motivator, average and weak motivators) was 
obtained. Results revealed that (see table 3) for most 
of the employees cross training, good working 
environment is the strong motivational factor as 
compared to other factors like incentives and 
empowerment. Almost for 75% employees the cross 
training is strong or average motivator. 

 
Table 3: Motivational factor for employees 

Motivational Factors Strong Motivator Average Motivator Weak Motivator 
Incentive/Money 18 22 60 
Job Security 21 26 53 
Good working conditions 30 26 44 
Employee empowerment 25 30 45 
Cross training 46 29 25 
 
4.3 EFFECTIVENESS OF MOTIVATIONAL TECHNIQUE: 

Out of 100 respondents, 50 were from the organizations where cross training has been implemented along 
with other motivational techniques. When those 50 respondents were asked to reveal their opinion on a three point 
scale, it was found out that employees feel cross training to be more effective and useful for them than other 
motivational techniques. Almost 90% of employees feel that cross training is effective motivational technique (see 
table 4). 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

652 

 An open ended question asking “overall what is your opinion about the cross training method?” revealed 
that almost all of the employees feels that cross training is effective because it provides more career opportunities to 
them and they enjoy and learn during the cross training. Cross training create the learning environment for 
employees and provide chance to recognize their hidden talent. It offers learning and opportunities for professional 
development. 
 

Table 4: Motivational factor for employees 
Motivational Factors Very effective Average effective Not effective 
Incentive/Money 08 13 29 
Job Security 10 15 25 
Good working conditions 18 20 12 
Employee empowerment 25 15 10 
Cross training 36 09 05 
 
Moreover, interaction with HR managers revealed that 
the cross training is giving better result than other 
motivational techniques. Because now organization 
can manage routines work if any key employee is on 
leave or left the organization. Retention percentage is 
also decreased.  
 
5. CONCLUSION: 

People enjoy best doing what they do best. A 
born salesman will not be happy doing account audits, 
despite the fact he may have spent many years getting 
an accounting education. Everyone is good at some 
things, and lousy at others. But most people do not get 
the chance to find out what it is they are good at. Give 
them that chance. 

Organizations can give this chance to their 
employees through employee cross training. 
Employee cross training is an effective motivational 
technique compared to other motivational techniques, 
because it prevents stagnation, offers learning and 
opportunities for professional development, improves 
understanding of different departments and the 
organization as a whole, leads to better coordination 
and teamwork, and finally removes differences, 
enmity and unhealthy competition. Therefore along 
with other motivational technique the organization 
needs to provide cross training to retain their 
employees. 
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Abstract: The nurses’ self-concept can be defined as information and beliefs that nurse have about their roles, 
values, and behavior which help individuals function at a higher level and use their learning experiences optimally. 
This study aimed to determine the effect of professional self-concept teaching on clinical performance perception of 
senior nursing students. A preliminary study was conducted to confirm the validity and reliability of the nurse self-
concept questionnaire (NSCQ) and 6-dimension scale of nurse performance (6-DSNP). The participants consisted of 
72 senior nursing students, sixty of whom agreed to participate in the study and complete the questionnaires. Then, 
the students were randomly categorized into case (n=24) and control (n=36) groups. The case group participated in 
the professional self-concept workshops for two days. Immediately (T2) and three months after the intervention 
(T3), the questionnaires were filled by both groups. The 6-DSNP score of the participants attending the workshop 
was significantly higher than that of the subjects in the control group (p<0.0001). Therefore, professional self-
concept teaching can significantly affect the clinical performance of nursing students. Therefore, incorporating 
professional self-concept teaching into the nursing program can be effective for their clinical performance, and help 
nursing students have positive attitudes towards their competencies. 
[Jahanbin I, Badiyepeyma Z, Ghodsbin F, Sharif F, Keshavarzi S. The impact of teaching professional self-
concept on clinical performance perception in nursing students. Life Sci J 2012; 9(4):653-659] (ISSN: 1097-
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1. Introduction 

 Self-concept as a dynamic structure is an 
important issue in the study, practice of education and 
psychology (Arthur and Randle, 2007). Self-concept 
defined as an organized entity of features, 
characteristics, feelings, images and abilities that the 
person attributes to himself or herself (Mlinar et al., 
2009) and predict sequential behavior (Cowin et al., 
2008). The association between self-concept and 
behavioral outcomes has its foundation in the 
expectancy values, which have direct and indirect 
relationships between self-concept and future plans or 
selections (Cowin et al., 2008; Mlinar et al., 2009), 
being used in a variety of contexts such as education 
and sport and among children, adolescents and adults. 
For example, athletes’ self-concept contributed to 
achieving championship performance. Positive self-
concept has been found to be related to following a 
healthy regimen by children suffering from asthma 
(Cowin et al., 2008). 

 Also, self-concept provides a basis for ones' 
professional self-concept (Kelly and Courts, 2007) 
Professional self-concept has been of interest to 
scholars from various disciplines for over 100 years; it 
impacts an individual's professional performance 
(Arthur and Randle, 2007). Its importance in the study 
of health care professionals has only recently begun to 

be recognized (Takase et al., 2002) and has been the 
focus of nursing research (Arthur and Thorne, 1998). 
 Nursing is a profession and developing a concept of 
oneself as a professional nurse is a critical issue in 
nursing education (Ware, 2008). Also, the self-
concept of nurses is an important concept for 
managers and clinicians to consider in the progress of 
the profession (Arthur, 1992).The nurses’ self-concept 
can be described as information and beliefs that nurses 
have about their duties, value, and behaviors (Takase 
et al., 2002) that help develop their professional values 
(Kelly and Courts, 2007). 

 Since people often make one profession 
more desirable, eligible or respectable than another, 
nurses have been concerned about their image for 
many years because they have been seen as obedient 
to medicine and the servants of the physician 
(Huffstutler et al., 1998). However, in such 
professions as nursing, which require working with a 
degree of equivalence and respect in health care 
settings, it is important that nurses have a professional 
self-concept which is compatible with that of other 
professionals (Arthur, 1992).  

 A positive self-concept can be acquired from 
positive self-evaluation, self respect, self-esteem and 
self acceptance (Arthur and Thorne, 1998) that help a 
person function at a higher level and utilize his/her 
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learning experiences in an optimal manner (Cowin 
and Hengstberger-Sims, 2006), control the effects of a 
stressful work environment, and influence on the 
patient care positively (Hensel and Stoelting-
Gettelfinger, 2011). Also the nurses’ self-concept has 
a stronger connection with their retention plans than 
job satisfaction (Cowin et al., 2008). For these 
reasons, there has been a considerable interest in 
defining and quantifying professional self-concept 
(Arthur an Thorne, 1998). 

 Clinical education is an essential part of 
nursing education and dynamic process, aiming at 
training competent professional nurses; it makes up 
half of the nurses educational period in training 
program (Salimi et al., 2005). Since empowering 
students can provide positive feeling in the 
professional activities, a serious mission of 
professional educational institutions is to prepare 
students (Kelly and Courts, 2007) and expected that 
they acquire professional abilities during their 
education because the quality of clinical performance 
provides credibility to nursing science (Hassani et al., 
2008). But various studies have shown that although 
nursing graduates possess scientific and theoretical 
basic knowledge, inadequate efficiency and lack of 
skill is seen in the clinical environment 
(Banaderakhshan et al., 2005). 

 After graduation, these students experience 
problems in taking care of patients at the beginning of 
their work. They do not consider professional 
standards in clinical experience and frequently make 
errors (Ghalje et al., 2008). This adversely affects the 
quality of nursing services (Parsa Yekta et al., 2005). 
 Nursing students are responsible for nursing care and 
patients’ education (Parsa Yekta et al., 2007) but to 
the best of our knowledge an interventional study has 
not been so far conducted on professional self-
concept. Environmental and communicative issues in 
the clinical setting have been studied by different 
researchers while the students’ attitude has not been 
paid attention to. Therefore, the researcher aimed to 
conduct an interventional study to find out the effects 
of professional self-concept teaching on the perception 
of the senior nursing student's clinical performance in 
Shiraz University of Medical Sciences.  
2. Material and Methods 
2.1. Design and Procedure 

 This study employed an intervention, pre-
post test follow up and control group design study 
aiming to investigate the effects of teaching 
professional self-concept on the perception of the 
senior nursing students’ clinical performance in Shiraz 
University of Medical Sciences. The participants filled 
out the questionnaires before (T1), immediately (T2), 
and three months after the intervention (T3) in both 
experimental and control groups. Institutional Review 

Board (IRB) approval for the study was obtained from 
the Ethics Committee of Shiraz University of Medical 
Sciences (ECSUMS). 
 
2.2. Participants 

 The study began with participants who were 
senior baccalaureate nursing students at a major 
university in Shiraz, Iran. The participants were 
recruited during a lecture in the last semester of their 
nursing studies. Each participant was given an 
information sheet explaining the purpose and process 
of the study and their voluntary participation. Issues 
regarding the participant’s rights to confidentiality, 
anonymity and freedom to discontinue at any time 
were explained and it was clarified that the findings of 
the study would be shared with the participant if 
desired. Written consent was obtained from each 
student. Sixty out of 67 students agreed to participate 
in the study and complete the demographic details 
(age, gender and GPA average), self-concept and 
clinical performance survey at T1. Then, the students 
were randomly assigned to experimental (n=24) and 
control (n=36) groups. To ensure equivalent groups, 
demographic information and the mean score for 
professional self-concept and perception of the 
students' clinical performance were compared and 
there was no statistically significant difference. The 
students in the experimental group participated in the 
workshop of professional self-concept that was about 
self, self awareness, self-concept, professional self-
concept, nursing self-concept and professional ethics 
for two days. Immediately (T2) and three months after 
the intervention (T3), the questionnaires were 
completed in both groups. 
 
2.3. Instruments 

 The nurses’ self-concept questionnaire 
(NSCQ, Cowin, 2001) and Six -Dimension Scale of 
Nursing Performance (6-DSNP, Schwarian, 1978) 
were utilized to collect attitudinal data on the senior 
student nurse's self-concept and their clinical 
performance for each period of data collection. 
 The NSCQ is a 36-item scale that measures six 
subscales of nurse self-concept containing self-esteem, 
care, staff relations, communication, knowledge and 
leadership identified by Cowin (2001). The NSCQ 
aims to measure the development and stability of 
dimensions in self-concept that relate specifically to 
the work of a nurse. All items are positively worded 
and there are six items in each factor. An 8-point 
Likert type scale is utilized ranging from 1 (definitely 
false) to 8 (definitely true). The NSCQ has evidence 
of theoretical and construct validity; its reliability has 
been published.  

 The Six-Dimension Scale of Nursing 
Performance (6-D Scale), a self direct tool including 
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52 four-point rating-scale items evaluates the nursing 
performance. The items are grouped into six 
performance subscales of leadership, critical care, 
teaching/collaboration, planning/evaluation, 
interpersonal relations and communication, and 
professional development. The validity and reliability 
of this scale has been approved by the developer 
(Schwarian, 1978). In both questionnaires, higher 
scores show better results. 

 For this study, NSCQ and 6-DSNP 
questionnaires were translated into the Persian 
language by three professors of Nursing and 
Midwifery College in Shiraz University of Medical 
Sciences. Then, it was back-translated from Persian 
into English by two other instructors of Nursing and 
Midwifery College to ensure clarity and content 
validity. As the Persian version of both questionnaires 
had not been used in Iran, they were piloted in a small 
scale study for feasibility and cultural suitability. The 
translated tools were piloted on 30 students who 
answered the Persian version. The surveys took 
between 15 and 20 minutes to be completed. The data 
analysis of the pilot sample did not reveal any 
unexpected findings, nor suggested any modification. 
 The internal consistency of the NSCQ, as measured 
by Cronbach's Alpha showed a good internal 
consistency. Cronbach's alpha scores for all the scales 
were adequate, with an overall Cronbach's alpha of 
0.96, and subscales ranging from .88-.97. The internal 
consistency of the 6-DSNP was again measured by 
Cronbach’s Alpha. The reliability was confirmed with 
total Cronbach's alpha of 0.97 and subscales ranging 
from .83-.91(Table1). 
 
 2.4. Data analysis 

All obtained questionnaires were allocated a 
code number (ranging from #1 to #60) that could be 
used to identify the responses for analyzing the pairing 
of T1, T2, and T3 results. Data relating to the two 
instruments were entered into SPSS version 11.5 
(Statistic Package for the Social Sciences) and 
examined by descriptive statistics, independent t-test 
and repeated measurement multivariate test for 
measuring the nurses’ self-concept and clinical 
performance in three different time periods. A 
significant P-value was set at 0.05. 
 
3. Results 

 The age of the participants ranged from 20 to 
24 years old with the mean of 21 years (SD 1.3). 57% 
(n = 34) were female and 43% male (n = 26), and the 
average GPA was reported 7% (n = 4) less than 13.99, 
81% (n = 49) in the range of 14-16.99 and 12% (n = 7) 
more than 17. 

 Baseline characteristics of the experimental 
and control groups revealed that they were similar 

with respect to age, gender and average GPA. The 
majority of the participants were between the ages of 
20 and 22 years (58.3% in the experimental group and 
69.4% in the control group); most of them were 
female (62.5% in the experimental group and 52.8% 
in the control group), and had a grade point average 
between 14-16.99 (75% in the experimental group and 
86.1% in the control group). There was no statistically 
significant difference in the demographic variables 
between the two groups (P>0.05). 

As shown in Table 2, assessing the results 
before the intervention using independent t-test 
showed that the two groups were almost similar in 
nurse self-concept and clinical performance and there 
was no statistically significant difference between 
them before the intervention (P>0.05). 
 
Table1.Cronbach's Alpha for NSCQ and 6-DSNP 

scales Cronbac
h's Alpha 

N of 
Items 

NSCQ (total scale) 0.97 36 
NGSC 0.96 6 
caring 0.88 6 
staff relations 0.91 6 
communication 0.92 6 
leadership 0.94 6 

knowledge 0.88 6 

6-DSNP (total scale) 0.97 52 
teaching/collaboration 0.86 11 
planning/evaluation 0.88 7 
critical care  0.90 7 
interpersonal relations and communication  0.91 12 

leadership  0.83 5 
professional development  0.85 10 

 
Table2. Comparison of NSCQ and 6-DSNP mean 
scores before the intervention in the two groups 

p-
value  

Control Case  Group  
Variable SD M SD M 

.685 49.3 190.8 38 195.6 Nurse  
self-concept 

.493 25.7 153.2 21.4 148.8 Clinical 
performance 

 
 Table 3 presents the mean and standard 

deviation of the total scores in groups before and after 
the intervention as measured by NSCQ and 6-DSNP. 
 At baseline, the highest self concept scores were 
related to communication and the lowest scores to 
self-esteem. Also, the results showed that the 
experimental group demonstrated higher scores across 
all subscales of the questionnaires immediately and 
three months after the intervention. 

 The mutual effect of time and group was 
significant for total nurse self-concept; based on the 
results while the experimental group's scores had 
increased significantly, the control group's scores rose 
slightly (Figure 1). 
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Figure 1. Graph of the Group by Time interaction 
effect for total nurse self-concept in both groups 
  

Comparison of the mean scores of the nurses’ 
self-concept from pre to post tests and follow up 
intervention in the groups as measured by NSCQ 
revealed four interaction effects from 6 self-concept 
subscales: self-esteem, care, knowledge, 
communication, while considering the mutual effect 
of time and group. 

 These results indicated that while the results 
of the self-esteem subscale for the experimental group 
had increased significantly, the results for the control 
group rose slightly. 

 The results regarding the mutual effect of 
time and group for care subscale showed a significant 
improvement in the experimental group and a 
reduction in the control group. 

 The results also revealed an interaction 
effect for the NSCQ subscale of knowledge, 
implicating that while the experimental group 
improved significantly from baseline to immediately 
after the intervention and then had a downward trend 
three months after the intervention but it did not reach 
the level before the intervention; the control group’s 
results remained stable over time. 

 A significant group by time interaction effect 
was observed for communication. The findings 
revealed that while the experimental group' 

communication increased over time, that of the control 
group decreased. Also, the mutual effect of time and 
group was significant for total clinical performance. 
The results showed a significant improvement in the 
experimental group and a reduction in the control 
group. (Figure2) 
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Figure 2. Graph of the Group by Time interaction 
effect for total clinical performance in both groups 
 

At baseline, the highest clinical performance 
scores seen in interpersonal relations and 
communication and the lowest scores in 
teaching/collaboration. 

 Comparison of the mean scores of clinical 
performance before, immediately and three months 
after the intervention in groups as measured by 6-
DSNP over time revealed an overall significant group 
by time interaction effect in all dimensions except 
critical care and leadership. 

 The results showed an interaction effect for 
teaching/collaboration, planning/evaluation, 
interpersonal relations and communication, 
professional development dimensions. It was indicated 
that while the experimental group’s scores increased 
significantly immediately after the intervention (T2), 
decreased slightly after three months (T3), and has not 
still returned to the level of (T1), the control group 
remained stable over time. 

 
Table3. Means scores of NSCQ and 6-DSNP subscales in groups at T1, T2 and T3 Scores 
 time T1 T2 T3 Time Group Time/Group 

      mean 
group  

M SD M SD M SD P 

NSCQ total 
 

case 195.6 38 225.4 27.1 222.2 29.6 < 
.0001 

.018 .005 
control 190.8 49.3 195 41.6 194.1 30.5 

Nuese self -esteem case 26.5 10 33.6 8.6 34.5 8.5 < 
.0001 

.161 .004 
control 27.2 10.5 28.9 9.6 29.1 8.3 

caring case 33.4 6.8 37.1 4.6 37 6 .012 .071 .012 
control 33.4 7.3 34 6.7 32.7 4.1 
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staff relations case 33.9 8 40 12.6 37.3 5.2 .028 .002 .122 
control 30.9 9.5 31.7 7.8 32.5 5.9 

communication 
 

case 37.3 5.7 39.6 4.6 39.2 5.7 .682 .022 .024 
control 36.9 7.9 35.2 7.2 34 6.8 

knowledge case 33.5 7.5 38.9 5.2 36.3 6.3 .022 .118 .022 
control 33.4 10 33.4 9.3 33.6 6.4 

leadership case 30.9 10.4 36.2 7 37.7 5.3 < 
.0001 

.05 .282 
control 29 12.5 31.7 9 32.1 7.7 

6-DSNP total 
 

case 148.8 21.4 173 21.9 167.7 17.4 < 
.0001 

.026 < .0001 
control 153.2 25.7 154 23.7 150.4 19.1 

teaching/ 
collaboration 

case 30 5.9 35.1 3.5 34.2 3.9 .001 .02 .003 
control 30.5 5.6 31.3 6.3 30 4.2 

planning/ 
evaluation 

case 19.3 3.5 22.2 3.1 22 2.8 .015 .276 .008 
control 20.3 4.6 20.3 4.7 20 3.3 

critical care  
 

case 19.4 4 22.3 3.7 22.3 3.3 .078 .29 .088 
control 20.3 5 20.2 4.1 20.5 6.3 

interpersonal relations 
and communication 

case 36.3 5.4 43.7 12.7 40.1 7.3 .025 .002 .005 
control 36.8 7.5 36 5.5 34.5 5.3 

leadership  
 

case 14.5 2.3 16.2 2.8 18.1 7.3 < 
.0001 

.006 .001 
control 14.5 3.5 15.2 2.4 16.3 5.3 

professional 
development 

case 29.3 4.6 33.5 3.2 32.7 4.2 .010 .231 .009 
control 30.7 5.5 30.9 4.9 30.4 4.8 

 
 4. Discussion 

Nursing is not a desirable profession and 
nurse educators are responsible to provide the 
graduates with high professional self-concept and also 
high quality and safe patient care. The results 
indicated an increase in the clinical performance 
before and three months after the intervention; it 
verifies the effect of the intervention on clinical 
performance for the experimental group while slight 
changes were found in the control group. 

 What is remarkable about the NSCQ results 
was the lowest mean scale score for self-esteem 
subscale .The result is consistent with that of Edwards' 
study (2010), showed that self-esteem levels were 
lowest at the end of nursing education. However, in 
two studies (Cowin and Hengstberger-Sims, 2006; 
Hensel and Stoelting-Gettelfinger, 2011) the highest 
mean score was obtained for self-esteem; Sasat et al. 
(2002) in their research also reported that perception 
of own self-esteem in undergraduate student nurses 
was compatible to the normal ranges. 

 The lowest mean score for the self-esteem, 
might be due to the fact that nursing students at the 
beginning of clinical training realize that hospitals are 
strongly physician-centered and based on the routines 
that have restricted the nurses directly and indirectly, 
so nursing students feel that their capacities would not 
be used and they should only perform the physicians’ 
orders, and could not do an intervention 
independently. This culture and structure as a hidden 
curriculum actually causes low self-esteem of nursing 
students. Also, Valizadeh et al. (2007) in their 

research reported that the feeling of worthlessness and 
lack of attention of the community to the status of 
nursing was apparent from the experiences of nursing 
students, leading to low self-esteem. 

 The mutual effect of time and group was 
significant to change in the scores of self-esteem and 
this effect was more in the experimental group. In 
Moshki's study (2008) on 144 students in Gonabad 
University of Medical Sciences aiming at evaluating 
the effectiveness of the training program by using self-
esteem, it was shown that educational programs cause 
empowerment, partnership and improve self-esteem 
and ultimately the mental health of the students. Also, 
the results of Unal's study (2012) revealed the effect 
of a course on self-awareness and communication 
techniques on nursing students' self-esteem, indicating 
a significant difference between the students’ self- 
esteem scores in pre-test and post-test measurements. 
Moreover, in Moattari's study (2005), it was revealed 
that teaching of problem solving has a significant 
effect on the nursing students' self-esteem. 

 The highest score observed in the 
communication subscale could be used to explain that 
even in nursing courses the principles of 
communication, barriers and ways to facilitate more 
constructive communication, are taught, so the 
students consider their abilities more valuable and the 
mutual effect of time group was significant, showed 
that professional self-concept teaching could be 
effective in the experimental group. 

 In knowledge self-concept and care self-
concept dimensions, the results indicated that not only 
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we can prepare nursing students with greater emphasis 
on increasing their knowledge and nursing care, but 
professional self-concept training can also be effective 
in improving the students’ theoretical and 
experimental skills. 

 However, in leadership and staff relations of 
nurses’ self-concept, the mutual effect of time group 
was not significant, indicated that the students should 
be trained more basically and coherently to play 
leadership role and make relationship with colleagues; 
there is probably a need for longer term trainings than 
our workshop program and perhaps the actual clinical 
environment can help more. 

 An important result obtained was that the 
mutual effect of time group was significant in total 
clinical performance but because of the reduction seen 
three months later, retraining is also required. The 
results of this study is similar to those of Zeraat and 
Ghafourian (2009) who used case and control groups 
of 30 students of Computer Engineering in Shiraz 
University, indicated that training the students on 
problem-solving skills caused empowerment and 
promotion of their educational self-concept . 

 The intervention could be effective in most 
dimensions of clinical performance except critical care 
and leadership. When evaluating the effectiveness of 
the professional self-concept on clinical performance, 
the problem being considered is that the time of 
workshop was limited and too much time was spent 
on lecturing; on the other hand, too little time was 
allotted to group discussion and practicing technique. 
That may not have been sufficient enough to help 
students improve in leadership and critical care. 
Ensuring that baccalaureate nursing students obtain a 
measure of leadership proficiency is still a challenge 
for nurse educators; further studies are needed to focus 
on this issue.  

 Additionally, in critical care subscale, 
practical procedures and working with mechanical 
equipment have been evaluated, showed that specific 
training in this dimension could be more effective.  

 The lowest score for teaching/collaboration 
of clinical performance reflects inadequate preparation 
of nursing students for patient education.  

 This is the first interventional study to 
examine the effect of professional self-concept on 
clinical performance perception of senior nursing 
students. It provides the evidence to support the notion 
that teaching professional self-concept can 
significantly affect the clinical performance of nursing 
students. Thus, it is concluded that incorporating 
professional self-concept teaching into the nursing 
program can be effective for their clinical 
performance, and help nursing students have positive 
attitudes towards their competencies. 

 More studies are required to determine the 
best way to improve students' professional self-
concept and designing better nursing curricula to 
increase clinical performance. 
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Teacher training, a national requirement  

Teacher education has a dynamic and key 
function in each society, because it is used to train 
those who are going to teach the next generation. 
Since teacher education's importance is obvious to 
everybody it is equally important to plan and 
implement it correctly. Menashri (1992) believes that 
the questions as to by whom and how student 
teachers are trained must be appropriately answered 
so as to produce an optimum outcome. It is clear that 
amongst these questions the question of 'who' (which 
refers to the trainer of the student teachers, either 
university lecturer or school teacher as trainer) has 
the greatest role in teacher education is the most 
important, because the other elements are dependent 
upon it. The teachers' contribution to developing the 
abilities of their students is well recognised world-
wide. Bottery and Wright (1997:239) also observe 
the importance of teacher education for society. 

The education and training of teachers are 
crucial to the quality of any society. Teachers are the 
gatekeepers of its traditions and culture and 
facilitators of its education.For teachers, above all 
professionals, must, almost by definition, be 
intellectually active, authoritative, lively, critical 
reflective, flexible and ever attentive to the constant 
and changing demands of the young and the society 
for which they are being prepared.  

So, when teachers are appropriately trained 
they can change their society, whereas ill-trained 
teachers are not aware of what is going on in their 
society and can negatively affect the attitude of their 
learners, as well as preventing them becoming decent 
citizens. This is also debated and noted by Bottery 
and Wright (1997:244): 

“Programmes based on the functional 
analysis of work roles are likely to produce teachers 
who are competent yet ill-equipped for further 
professional development, uncritical of educational 
change and largely ignorant of the wider cultural, 
social and political context in which the role of the 
teacher needs to be located. Such teachers will be 
neither experts nor reflective practitioners and 
lacking the background provided by education or 
training approaches based on the concept of 
professional expertise, will be professionals in name 
only.” 

It is then vital to be concerned with the 
teacher educators and teachers as trainers if we are 
looking for a sound teacher education. In other 
words, if these trainers were under any kind of 
unnecessary constraints how can we expect them to 
function appropriately? Trainers have been used to 
being well treated and respected, otherwise the 
public's expectations may not be achieved, and the 
future of the society could be jeopardized. The 
situation in the UK after the recent education reforms 
looks like to be of this sort - that is, at risk. The two 
countries of this study are very different places and 
their universities and teachers, like their societies, 
appear dissimilar to foreigners as compared to 
natives. In other words, the distinct way of life and 
cultures make for important education differences. 
For instance, teachers in eastern countries such as 
Iran are highly respected, whereas in the West they 
are treated and positioned differently. This thesis 
will, therefore, deal with teacher education in the UK 
and Iran, concentrating on a comparison of the 
teaching/learning process, with particular emphasis 
on strategies for oral production in English Language 
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Teaching for teacher education. On some cases of the 
Iranian experiences, he continues that on the Iranian 
experience. 

Teacher training as an essential factor of 
education in each society requires expertise with 
appropriate course content, which meets the needs of 
the trainees. The usefulness of university-based 
teacher education is well recognised and supported 
by many of those who have been involved in it such 
as Stones, Barton, Gilroy and Whitty, Cashdan, DES, 
HMIs and even the recent Tory government. 
However, there have been some practitioners who 
disagreed with this form of teacher education such as 
'the Hillgate Group and. the Institute of Economic 
Affairs' (Gilroy, 1992:11).  
 
Language Teacher education in Iran  

Language teacher education in Iran shows 
that the development of EFL teacher education in 
Iran goes back to nearly forty years ago, when more 
attention was given to higher education and in 
particular EFL instruction. According to Menashri 
(1992), the early attempts to use western education 
were made by sending students to European 
universities and the establishment of the first 
institution of higher education, Dar al-fonun in 1851. 
Gillett (1965), on a report to the Unesco, believes that 
Iranian teaching methods needs a lot of corrections 
and training. In 1965 Dickie an instructor from 
Unesco was sent to Iran. He was in Iran for two 
years. Dickie (1967) writes that he was associated (a) 
with the general organization of the scheme, 
particularly in matters of curriculum time-tables and 
organization of field studies in neighboring schools 
and village communities, (b) as a teaching member of 
the staff (up to 20 hours per week) he was 
responsible for the subjects "Principles of Teaching" 
(supervisors' course) and "Evaluation and Guidance" 
(degree course). In addition, two days per week were 
spent in village schools. He was assisted in these 
activities by a very able counterpart, Miss. 
Abolfotouh whom I would regard as competent to 
continue the work on the Instructional side as well as 
in the organization of practical work in village 
schools and communities. A manual for students has 
been prepared, entitled "Fundamentals in Primary 
Education". 

At that time for the future plans he writes 
proposals were being considered for establishing 
Mamazan (acity in the north of Iran) as an 
International Centre associated with the training 
programmes in literacy education in Iran. Plans are 
also being prepared for establishing correspondence 
courses for rural teachers. It is significant that formal 
recognition of Mamazan is an independent 
institution; operative from the beginning of the next 

academic year has been promulgated. This will open 
the way for further development. He describes 
everything in details, including different primary and 
essentials of teaching skills and methods of teaching 
foreign languages up to that time. 

A report consists of an analysis of the 
teacher education systems in the following ten 
countries done by UK NARIC / NRP work in 
partnership with the Refugee Council, West London 
Graduate Teaching Partnership and Newman College 
funded by the Training and Development Agency for 
Schools (TDA) describes the teaher training structure 
in Iran as Teacher training awards are offered by 
teacher training colleges (for those who wish to teach 
at pre-primary, primary or lower secondary level) and 
university faculties of education (for those who wish 
to teach at upper secondary or pre-university level). 
Due to the discrepancy in educational standards 
between urban and rural areas, special rural teacher 
training institutes have also been established. These 
are intended to encourage local students, particularly 
women, to train as teachers within their community. 
The institutes offer two year courses to students who 
have completed their lower secondary (guidance) 
education. Graduates are qualified to teach at primary 
level in rural schools. 

Those students who wish to train as lower 
secondary (guidance) school teachers undertake the 
two-year Associate degree (Kardani) and must 
specialize in one of the 13 subject areas covered by 
the secondary school curriculum. 

In order to train as an upper secondary 
school teacher, students must complete a four year 
Bachelor degree (Karshenasi) at the education faculty 
of a university or at the Teacher Training University 
(Tarbiat Moallem), which has branches in several 
cities. Students must specialize in one of the 
secondary education curriculum areas listed below 
and must also complete courses in teaching methods 
and educational psychology. 

About the recent reforms the mentioned 
study states that traditionally Iranian teachers have 
practiced a teacher-centered method of education, 
where lessons are delivered in a lecture style and 
students receive the information passively. There is 
little interaction between students and teachers within 
this system and learning by rote is common. 
However, following the reform programme instigated 
by former president Mohammed Khatami, more 
modern teaching methods have been introduced in 
Iran with moderate success. Greater interaction has 
been encouraged in the classroom and student-
centered teaching methods have been introduced. 
Quantitative assessment has given way to qualitative 
assessment and a more concise curriculum has 
enabled teachers to concentrate on delivering lessons 
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rather than preparing for exams. These changes are 
bringing Iranian classroom culture more into line 
with that of the UK and teachers who have received 
training and experience in the new methods are 
unlikely to face major problems when teaching in the 
UK.Teachers from disadvantaged rural areas may 
have more difficulty adjusting, as the reforms are 
more advanced in urban areas than in the surrounding 
countryside. 

 In 1981, the government took control over 
the education and new policies were adopted. 
According to Safi (1992) before the establishment of 
Dar al- moalemin and Dar al- moalemat in 1918, 
teachers in Maktabs and schools did not receive any 
education and were usually selected from among the 
best and the most studious students. Dehghan(1949) 
stated that without changing the system of education 
it was impossible to establish a comprehensive 
cultural program, to bring reform in institutes, and to 
educate qualified teachers. The development of 
higher education from the 1970s was closely 
associated with elementary and secondary education. 
According to Safi (1992), until 1966 various teacher-
training centers were established and different 
syllabuses were written. From 1970s on the rapid 
growth of population as well as the segregation of 
schools by gender led to an acute shortage of teachers 
(Menasheri, 1992).In the meantime, new syllabuses 
were written and new educational policies were 
adopted. 

Saadat (1995) says that there is no record 
available as to when exactly the training of English 
teachers first started in Iran. However, based on a 
historical review of teacher training in Iran ,Safi 
(1994) indicates that teachers attended special classes 
to learn educational principles and to promote their 
knowledge for the first time in Dar-ul-Fonun as early 
as 1910-11. From 1911, students were also 
dispatched to English-speaking countries to be 
trained as teachers. In 1918, Dar-ul-Mo'alemin— an 
institute for training male teachers— and Dar-ul-
Mo'alemat— an institute for training female 
teachers— were established. After the establishment 
of Dar-ul-Mo'alemin-e-A:1i or the Higher Institute 
for Teacher Training in 1927, the training of male 
highschool teachers was assigned to this institute. In 
1933, another institute was founded for training 
female high school teachers. In the same year, the 
institute advanced to an academic standing and was 
called Daneshsaray-e-A:1i, and after the 
establishment of the University of Tehran in 1934, 
the institute lost its independence and continued to 
work under the supervision of the University of 
Tehran. 

Gharabaghi(1991) and Zangeneh (1995)  
tried to evaluate one of the programs of the Ministry 

of Education of Iran which was designed to alleviate 
the problem of shortage of teachers by lowering the 
employment standards. He presented a historical 
analysis of the educational system of Iran, with 
specific references to the quantity of the teachers of 
English and the preparation of such teachers in Iran. 
It offered a better understanding of the issues 
regarding teacher training and provided clues that 
might aid in training better teachers. 

 
The last word 

Comparing what we have all over the world 
at the moment , we can see close relationship 
between the syllabus designed for the academic 
purposes in Iranian teaching training centers and up 
to dated EFL discussions. Most of the new books 
which are published in different famous publications 
around the world are available in Iran ( I do not say 
legally or illegally offset ! ). Iran is also one of the 
top article generators worldwide, and due to this 
Iranian scholars have always tried to be familiar with 
the latest innovations in ESL and EFL. Even among 
Iranian universities, we can see a hidden competition 
to show high levels of understanding of foreign 
language learning and teaching discussions.  

However, what we have as the output of the 
educational system of high school says something 
else. Under the pressure of the non-communicative 
goals of English language usage policies, the teachers 
and students in Iran seem to be on the wrong track.  

Studying three decades of foreign language 
learning and teaching in Iran and reviewing the charts 
and tables of the analysis of the final exams among 
high school students in different leves, Nargesy 
(2011) states that the general policies of writing 
academic books, designing curriculum, preparing and 
giving tests and other aspects of the process of EFL 
in Iran cannot show any traces of English language 
usage communicatively. Most of the students who 
can use English are those who have attended non-
governmental English Institutes. It seems that, not 
having suitable textbooks based on the last changes 
we have had in developing English textbooks 
worldwide, we are limited to teach just some groups 
of vocabulary and some grammar. The same study 
reveals that while a lot of countries begin learning a 
foreign language at low ages in elementary schools, 
we startthis process in our secondary education 
syllabus.  
 What seems to be the most essential need 
nowadays in Iran is trying to look differently and to 
make a balance between what we teach in our 
teaching training centers and what and how we teach 
in our schools as an overall applicable English 
knowledge.  
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Table 1: Iranian Teaching Awards and their comparability 
Primary Rural Teacher Training Certificate - Gavaahinaameh-

ye moallem roostayi 
VGCSE A*-C/BTEC First Diploma/SQA 
Intermediate 2 standard 

Primary/ 
Guidance level 

Teacher Training Certificate - Kardani Tarbiat 
Moallem (Associate Degree in Education) 

Certificate of Higher Education standard 

Senior Bachelor degree in Education - Karshenasi Tarbiat 
\Moallem 

Bachelor degree standard 

 
 Secondary Education 
Entry to 
Higher 
Education 

Pre-University Certificate- 
Peeshdaneshgahi 

Overall GCE Advanced / Scottish Advanced Higher 
standard (with the exception of English Language and to 
be considered with the High School Diploma) 

Entry to 
Higher 
Education 

National Entrance Exam - Kunkur Overall GCE Advanced / Scottish Advanced Higher 
standard (with the exception of English Language) 

Secondary High School Diploma (3 years) 
(Theoretical, Technical, Vocational) - 
Nazari, Fani Herfei, Kar Danesh 

A standard between GCSE and GCE AS level (with the 
exception of English Language), requires foundation 
year for entry to Higher Education 

Secondary High School Diploma (4 years) 
(Theoretical, Technical, Vocational) - 
Nazari, Fani Herfei, Kar Danesh 

Overall GCE Advanced / Scottish Advanced Higher 
standard (with the exception of English Language) 
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 Abstract: The increase in shareholders' wealth from the leverage of debts is an important principle that forces the 
managers of the companies to pay enough attention to the time of the financing. Financial experts look for an 
optimized combination of the capital to maximize the company's value and consequently, to maximize the 
shareholders' wealth. In this regard, they have considered the effects of tax-savings from interests of debts and the 
low rate of debts costs in comparison to other capital resources. Some theories have been proposed in this regard 
that mainly focus on the positive effects of usingleverage of debts in increasing the shareholders' wealth. This 
research intends to investigate the effects if financing on the equity turnover of the active companies in Tehran 
Stock Exchange. In this regard, the companies who have used loans or capital increase as a financing way in a 5-
year interval have been selected. The effects of two mentioned financing methods (loans and capital increase) on the 
ratio of their equity turnover have been tested on the basis of their financial reports. The results show that the 
ratio of total assets to the equity (leverage intent) is significant among the group of companies that have received 
debts and the group of companies that have increased their capital; but the ratio of equity turnover and the ratio of 
total assets, and the ratio of net profit to sales is not significant among the two groups of the companies. In other 
words, getting the loan by the active companies in Tehran Stock Exchange has not led to create a desirable financial 
leverage. 
[Zahra Rahmati, Amin Noshadi, Shahroch Bozorgmehrian. Studying the Variations in Ratio of Capital 
Resources toward the Equity Returnin Tehran Stock Exchange. Life Sci J 2012;9(4):664-669] (ISSN:1097-
8135). http://www.lifesciencesite.com. 102 
 
Keywords: Debt, Equity, Financing, Shareholders' Wealth 
 
1. Introduction 
      When they need new financial resources, the 
companies can borrow or they can transfer a part of 
their ownership. When deciding about new financial 
resources, the companies have to specify the costs of 
different sources of financing methods and determine 
the effects of each sources will put on their efficiency 
and their operational risks. Using proper methods of 
financing for profitable projects can play an 
important role in increasing the shareholders' wealth. 
The increase of shareholders' wealth is the final goal 
of profit associations. To gain more benefits and to 
increase the shareholders' wealth through changing 
the combination of capital structure, especially using 
borrowings for long-term periods is a solution for the 
companies to achieve their goals.  

Some financial experts believe that the 
company's value depends on the management 
performance not on its capital structure. They believe 
that making proper decisions about investments(and 
not making wise decisions about financing) can lead 
to gain more benefit and to increase in the 
shareholders. In contrast, most financial experts are 
persuaded that paying enough attention to tax savings 
due to the costs of debt interests and the low rate of 
debt costs in comparison to other sources will lead to 

the increase of company's value and the increase in 
shareholders' wealth by using debts in their long-term 
financing. Accordingly, the companies have to make 
a balance between the values of tax saving of interest 
and the different costs of bankruptcies; i.e. the 
regulation of debt ratio has to be done in a way that 
maximizes the company value. 

Indeed, these experts look for reaching the 
final goal of the company (i.e. maximization of 
shareholders' wealth) through decreasing the costs 
(i.e. minimization of financing costs). According to 
this theory, if the company can resort to tax savings, 
then it will be better for the company to use 
borrowing for its financing. Obviously, the company 
has to limit the rate of its debts due to the probable 
costs of financial crises or disorders. This research 
intends to investigate the effects if financing on the 
equity turnover of the active companies in Tehran 
Stock Exchange. 
2. Literature review 
      One of the first researches on capital structure is 
David Durand's 1952 research. Then in 1958, two 
financial professors (Franco Modigliani and Merton 
Miller) published an article that was the beginning 
point of wide discussions due to its theory on capital 
structure (known as MM theory) so that in addition to 
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Modigliani and Miller's own articles on 1959, 1963, 
1965, 1966, and 1969, several other researchers 
wrote articles to confirm or criticize MM theory, 
among which one can refer to David Durand (1959), 
Fred Weston (1963), Dawson, Breuer and Jacob 
(1965), Himms and Sprengel (1969), R. C. Merton 
(1969), and Jack Baker (1978).  

Modigliani and Miller first (1958) believed 
that the manner of capital structure has no effect on 
the company's value but later (1963) they accepted 
that tax savings due to debt interests will lead to 
increase in company's value; accordingly they 
suggested the companies to use maximum debts in 
the combination of their financial sources.  

In 1976, in a research on the capital 
structure in US, Scott and Martin showed that the 
type of the industry is a determining and effective 
factor on the national structure of the companies.  

Rimmers (1975) studied a big-size sample of 
active companies in 9 different industries of 5 
countries. The results showed that in France and 
Japan, financial structure is significant aamong 
different industries while in US, Netherlands and 
Norway such a difference between the industries is 
not significant. In yet another research on a sample of 
Railway companies, Warner (1977) concluded that 
the current value of debt bankruptcy costs is less than 
the increase of the value due to the debts. Brileyand 
Jarikom (1984) in their research on the desirable 
capital structure studied the effective factors on the 
financial structure of the companies. In this regards, 
the studied the effects of the main factors like trade 
risks on the financial structure of the companies. The 
results of this research that was conducted on 80 
companies showed that the type of the industry has 
an important effect in the ratio of company's debts. 
Additionally, Anderson (1990) studied the 
relationship between the financial structure of the 
companies and their technology. He concluded that 
the capital-based companies have a higher ratio of 
debts than the work-based companies.  
3. Hypotheses of the research 
    The profitability ratios measure the success of 
beneficiary units in gaining the net efficiency to the 
sales income or to the investments. Undoubtedly, the 
goal of the management is to gain maximal efficiency 
for the investments of shareholders in any beneficiary 
unit. Thus the rate of equity is the best criterion for 

assessing the success of beneficiary units in 
achieving the mentioned goal. The main question this 
research is going to answer is whether the financing 
methods have any effect on the ratio of equity of 
active companies of Tehran Stock Exchange. 

Referring to above- mentioned discussions, 
the main hypothesis of the research can be defined as 
follow: Financing methods affect the ratio of the 
equity return. 

The ratio of the equity return is obtained by 
division of net profit on the total equity. Few decades 
ago, DuPont Company offered a method for 
analyzing financial statements that is called DuPont 
system. According to DuPont system, the ratio of the 
equity return is the result of combining three other 
ratios. These three ratios include the ratio of sales 
income to total assets, the ratio of total assets to the 
equity, and the ratio of net profit to the sales income. 
Accordingly, three subsidiary hypotheses can be 
proposed as follow: 

a. Financing methods affect the ratio of sales 
income to total assets; 

b. Financing methods affect the ratio of total 
assets to the equity; 

c. Financing methods affect the ratio of net 
profit to the sales income 

4. Methodology 
    Conducting such a research requires gathering 
financial information of active companies in Tehran 
Stock Exchange. It is not possible to access such 
information merely through the financial reports of 
the companies. The needed information of the 
research has been collected from the financial reports 
of the related companies by confirmation of Tehran 
Stock Exchange Organization. Tehran Stock 
Exchange officially publishes the financial statements 
of the accepted companies in weekly, monthly, and 
annually terms. After data collection completed, we 
analyzed the data using suitable statistical methods, 
especially mean central mean.  
4.1. Separate data analysis for the companies 

In terms of the proposed hypotheses of the 
research, ratio of the equity return,the ratio of 
sales income to total assets, the ratio of total 
assets to the equity, and the ratio of net profit to 
the sales income are calculated separately. For 
example, the calculation results for Lamiran 
Company are shown in table 4.1.  

 
Table 4.1. Sample of information processing 

Lamiran Company 3 2 1 0 -1 -2 -3 
Ratio of the equity return 0.8015 0.3805 0.3873 0.546 0.4893 0.2356 0.2186 
Ratio of sales income to total assets 0.7278 0.6215 0.4959 0.3962 0.5974 0.529 0.5048 
Ratio of total assets to the equity 3.6867 2.701 2.4382 2.5377 2.894 4.5886 4.8132 
Ratio of net profit to the sales income 0.2987 0.2266 0.3203 0.049 0.2831 0.0971 0.0899 

 
5. Testing hypotheses 5.1. First hypothesis 
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    The first hypothesis was proposed as 
follow: Financing methods affect the ratio of the 
equity return. 

Its counterpart hypothesis can be proposed 
as follow: Financing methods don't affect the ratio of 
the equity return. 

In statistical terms, if dE is the mean of 
variations of the related ratio among the companies 
that have financed through capital increase, and if dD 
is the mean of variations of the related ratio among 
the companies that have financed through borrowing, 
we will have the followings for hypotheses zero (H0) 
and hypothesis 1 (H1) respectively: 
H0: dD≠dE 
H1: dD = dE 
 
5.2. First stage 

In this stage, the variations in post-financing 
period in comparison to pre-financing period have 
been studied for each group of the companies (i.e. the 
comparison of 2 periods of each group with the group 
itself). 
 
Table 2. Information relating to the mean return of 
the companies that have increased their capital 
Name of the 
Company 

ROI1 ROI2 D=ROI2-
ROI1 

Alborz Ceramic Co. 2.99 2.851 -0.139 
ARJ 0.391 0.076 -0.315 
Jam Daru 0.123 0.127 0.004 
Motogen 0.1 0.568 0.467 
Iranite 0.145 0.484 0.339 
Absal 0.84 0.904 0.064 
Alborz Carton 0.532 1.019 0.487 
Pichak 0.267 0.619 0.352 
Sepahan Cement 0.392 0.8 0.408 
ARG 0563 1.381 0.818 
Lamiran 0.11 0.135 0.245 
Gas and Glasses 0.315 0.523 0.208 
Naqshe Iran Industrial 
Group 

0.656 0.761 1.11 

Navarde Aluminum 0.448 0.674 0.226 
Team Production 0.61 0.943 0.333 
Pars Carpet 0.278 0.075 0.203 
Shahin Plastic 0.299 0.11 0.189 
Pars Daru 0.243 0.533 0.29 
Pastiran 0.431 1.35 0.919 
Pars Minoo 0.479 0.983 0.504 
Shahdiran 1.075 1.148 0.073 
BaftAzadi 0.534 0.896 0.362 
Tehran Gach 0.427 0.129 0.298 
Pars Khazar 0.413 0.342 0.071 
Pars Oil 1.238 0.588 0.65 
Mean 0.556 0.75 0.194 

 
a) The companies that have had capital increase 

Table 2 shows the mean of the ratio of 
equity return of each company in 3 years leading to 
financing (column ROI1) and the mean of 3 years 
after the financing (ROI2) and the variations between 

these 2 periods (column D). Additionally, the mean 
of each group of this information (AVG), variations 
(VARS) and standard deviation (STDS) are shown in 
the table.  
 
ROI1: the man of equity return in 3-year period 
before financing 
ROI2: the man of equity return in 3-year period after 
financing 
dD: return variation in period for each company 
VARSs: 0.17165 = d variance 
STDSs: 0.4143 = d standard deviation 
 
b. The companies that have borrowed 
ROI1: mean of 3 years before financing, mean of 3 
years after financing 
Variations of 2 periods for each company and 
variations' standard deviation 
ROI1 = 0.43 
ROI2 = 0.674 
db = ROI ∆ = 0.244 
STDSd = 0.496 
 
ROI1: mean return ratio of all companies' group 
before financing 
ROI2: mean return ratio of all companies' group after 
financing 
dD: variations' mean of two periods of whole 
companies of the group 

 

t =
d�

sd�
=

0.244

0.4962/√14
= 1/83 

 
t is obtained as 1.83, higher than t equal to 1.7709, 
which means the difference is statistically is 
significant. Therefore the ratio of equity return for the 
companies that have borrowed after borrowing is 
higher than before. 
 
5.4. Second stage 
      First, the equality for variances of two groups of 
companies are being tested and then the mean of the 
ratio variations are being compared in this stage. 
 
0.194  =dE 

VARSE= 0.172 
dD= 0.244 
VARSD= 0.246 

F =
VARS�

VARS�

 =
0.172

0.246
 =  0.65 

 
It can be seen that f is obtained as 0.65 which is 
lower than the tables value for (13, 24) at the level of 
0.1, which was equal to 1.9827. Therefore the 
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variances of both populations are equal in this level. 
So t-test is as follows: 

  

t =
d�  −  d�

SP√1/n� +  1/n�

 

SP=√
(��)������(����)�����

�������
 

 

t =
0.224 −  0.194

√
���(���) �/���(���)

�� � �� � �

 

t(n1+n2-2 ,a/2)= t(37,0/05)=1.6871 
 

t calculated as 1.6871 which is higher than the table's 
value , 0.05. It can be concluded that the difference in 
the level of 10% is not significant statistically. It 
means that the increase in ration of equity return in 
both groups of the companies is the same. 
Accordingly H0 is rejected and its counterpart 
hypothesis (H1) is confirmed 
 

 
 
5.5. Financial leverage and its application 
      How are the variations in financial leverage 
against the variations of pre-interest and pre-tax 
benefit? To answer this question, it is necessary to 
calculate the financial break-even point. Financial 
break-even point is some of pre-interest and pre-tax 
benefit against which the equity benefit gets zero. 
Financial break-even point can be defined as follow: 

EBIT = I +
D�

1 − t
 

Where:  
EBIT: pre-tax and pre-interest at financial break-even 
point 
I: interest cost 
t: tax rate 
DP: benefit of preferred shares 
 

For example, if the interest cost in Alpha 
Companyis equal to 20 USD and the interest of 
preferred share is equal to 10 USD, and the tax rate is 

equal to 50 USD, then the financial break-even point 
will be as follow:  
 

EBIT = 20 +  
10

50%
 = 40 

The variations of financial leverage degree can be 
calculated using Alpha Company assumptions at 
different levels of pre-tax and pre-interest benefit as 
follow: 
 
1) EBIT= 10 

 

DFL =
10

10 −  20 −  
��

��%

=  0/33 

 

Fig. 1. Variations of financial 
leverage degree 

 
a) Financial break-even point 

Financial leverage degree calculates the 
percentage of the benefit variations due to 1% 
variation in pre-interest and pre-tax benefit. But what 
is the application of this leverage? Using financial 
average degree, we can: (1) calculate the financial 
risk rate, and (2) specify the variation of each share 
against the specified variation of pre-interest and pre-
tax benefit. 
 
5.6. Effectiveness of financing methods on the 
equity return 
   The ratio of equity return is obtained by dividing 
post-interest and post-tax benefit to equity: 
 

Equity return ratio: 
���� � � � �

�
 

 
Where: 
EBIT: pre-interest and pre-tax benefit 
I: interest cost 
T: Tax 
t: income tax 
S: equities 
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The effectiveness of financing methods on the benefit 
(return) of equities can be explained by an example: 
Suppose Alpha Company needs 500,000 USD. The 
management of the company expects the return of 
company's assets to be 24%. In other words, pre-
interest and pre-tax benefit of the company will be 
….. USD 
The company can gain the needed capital through 2 
ways: 

a. Gains the whole amount of the capital by 
publishing and selling its common stock. 
The price for each share in the market is 10 
USD 

b. Gains 250,000 USD bank loans with 15% 
interest rate and gains the remaining over 
equity.  

 
For simplicity of the subject, it is given that none 

of the above- mentioned ways has side costs. The 
effects of these two methods on the ratio of Equity 
(ROE) can be as shown in table 3.  
 

Table 3. The methods of financing methods on equity return 
Explanation Financing method 

Just over 
equity 

Loans and 
common 

stock 
Pre-interest and pre-tax benefit 
(EBIT) 

120,000 120,000 

Subtracted: interest cost - 37,500 
Pre-tax benefit  120,000 82,500 
Subtracted: tax (60% tax rate) 72,000 49,500 
Post-tax benefit 48,000 33,000 
Ratio of the benefit to equity 500,000 

13.2% 
250,000 

9.6% 

 
       As shown in table 3, when the 50% of the needed 
capital is gained by borrowing, the rate of equity 
return is 3.6% more than when the whole capital is 
gained by selling common stock of the company. The 
reason of this difference is the tax savings of the 
interest cost. This issue shows the importance of 
financial leverage in increasing the capital 
profitability.  
 
6. Results of hypotheses test 
6.1. First hypothesis 
    Financing methods affect the ratio of the equity 
return. 
According to the results of the test as shown in tables 
1.4 and 2.4, calculated t is 0.05 lesser than the t of the 
table that was equal to 1.687 and this shows that the 
difference of the two groups is statistically 
insignificant. Accordingly, the variations of equity 
return are similar in both groups of the companies 
and thus financing method has not affected the equity 
return.  
 

6.2Second hypothesis 
     H0: Financing methods affect the ratio of sales 
income to total assets. 
       According to the results of the test as shown in 
tables 3.4 and 4.4, calculated t is 0.06 lesser than the t 
of the table that was equal to 1.6871 and this shows 
that the difference is statistically insignificant. 
Accordingly, the financing methods do not affect the 
ratio of sales income to total assets. Thus we can 
conclude that H0 is rejected and its counterpart, H1 is 
confirmed. 
 
6.3. Third hypothesis 
    H0: Financing methods affect the ratio of total 
assets to the equity. 
       According to the results of the test as shown in 
tables 4.5 and 4.6, calculated t is 1.99bigger than the t 
of the table that was equal to 1.9624 and this shows 
that the difference between the two groups is 
statistically significant. Accordingly, the financing 
methods do affect the ratio of total assets to the 
equity. Thus we can conclude that H0 is confirmed 
and its counterpart, H1 is rejected. 
 
6.4. Fourth hypothesis 
      H0: Financing methods affect the ratio of net 
profit to the sales income. 
According to the results of the test as shown in 
related tables, calculated t is 0.186 lesser than the t of 
the table that was equal to 1.6871 and this shows that 
the difference is statistically insignificant. 
Accordingly, the financing methods do not affect the 
ratio of net profit to the sales income. Thus we can 
conclude that H0 is rejected and its counterpart, H1 is 
confirmed. 
 
7. Conclusion and suggestions 
       The results show that the ratio of equity return of 
the companies of Tehran Stock Exchange is not 
affected by the financing methods. In other words, 
the ratio of equity returns of the companies whose 
whole capital is supplied by their owners is equal to 
the ratio of equity returns of the companies that have 
supplied some of their capital through borrowing.  
Due to the lower cost of borrowed capital, 
theoretically it is expected that the companies who 
have used borrowing method to supply all their 
needed capital have a lesser equity return than the 
companies whose capital is supplied by their 
shareholders in part. Understanding the reasons of 
undesirable usage of financial leverage of Tehran 
Stock Exchange companies needs more studies.  

Referring to the obtained results of the research, 
the following points are suggested to reach a better 
understanding of the performance of capital market in 
Iran: 
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1. It is necessary to specify the reason or reasons 
of ineffectiveness of financing methods on the 
equity return of Tehran Stock Exchange 
companies. 

2. To supply their long term financial resources, 
the companies have to choice among the 
different available methods. Thus such 
companies have to research to specify the 
decision- making criteria of the managers of the 
companies and their attitudes. 

3. The companies have to investigate the attitudes 
of the investors and share buyers and their view 
toward the balance sheet and their acquaintance 
with such an issue. 

4. The companies have to investigate the way of 
assessment and the decision- making criteria of 
the financers (especially the banks) for granting 
the loans to the companies. 

5. It is necessary to research about the way of 
recording interest costs by the companies that 
have supplied their needed capital through 
borrowing and to compare these ways with 
accounting standards. 
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Abstract: This study is to assign the relations between the life skills and the sport success among the athletic 
students. Method: By randomly selection of 391 athletic students, they answered the questionnaires based on 
sociology and the life skills. In order to analyze data, the descriptive and assigned statistics were used by Pierson’s 
correlative coefficient and Regression coefficient, and test. Results: Results show that there is an effective relation 
between life skills and their aspects, it means that there is a positive, meaningful relation between consciousness, 
sympathy, the effective relation, finding any way to solve the problem, the relations between people, making 
decision, the creative thinking, the critical thoughts, resistance to anxiety, and the success in sport. The results show 
that %21 of success in sport is assigned by life skills. Among 10 skills, there are skill relations to solve problems, 
and the resistance to anxiety predicts the success in sports. Conclusion: Regarding the relations between life skills 
and the success in sport, it is necessary to plan in order to progress the life skills to athletic students.  
[Yadollah Azadi. The Relations between the Life Skills and the Sport Success among the Athletic. Life Sci J 
2012;9(4):670-672] (ISSN:1097-8135). http://www.lifesciencesite.com. 103 
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Introduction 

Nowadays, sport is not the only way to 
succeed; instead there are some factors other than 
physical ability, professional skills. The special 
anxiety such as bad weather, injury, cheat, fire, 
spectators (Anshel et al. 2000) are all affective in the 
success of sport, hence it is necessary to learn some 
skills to decrease stress to succeed, and these skills 
are called life skills. 

The organs of world hygiene defined the 
skills of life in 1994 including: the skills of life 
means ability to behave sympathetically to face the 
problems of life (The organ of world hygiene, 2004). 
The different studies show that self-consciousness, 
self-confidence are the main factors of a person’s 
abilities, and failures. The skills of life are the middle 
to progress the foresaid factors of human’s life (The 
organ of world hygiene, (Qut. Fati. et al. 2006). The 
researchers of sport psychology mention some 
psychological skills such as imagination, 
concentration, the positive thought…. on sports 
(Talavon, et al. 2001). In the different studies, the 
skills of life are mentioned in the different fields, for 
example Ramsht and Farshad concluded that 
instruction of life skills increase the physical and 
psychological healthy to decrease the social problems 
(Qut. By poor sharifi et al. 2005) Bill (1996). The 
other studies show that the instruction of life skills 
increases self-confidence, dependability (Qut. Papiry, 
1996). The other studies which were done by pool 
and Ivanz (1998, Qut Aghajani 2001), they concern 
the importance of life skills in the field such as the 
educational, instructional, dependent progress, the 
social relations, knowledge of jobs, the providence of 

wage, the social and individual responsibilities, 
planning, decision, the knowledge of needs, 
anxieties, the preoccupations of mind. 

In Klingman’s (1998) study, there are some 
cases relating to life skills in the close relations, the 
educational, job problems, self-destruction behaviors, 
the social, hygiene life of teenagers in which they 
succeed by instructing life skills (Tarmian 1999). The 
instruction of life skills cause the psychological- 
social progress, this condition makes a person 
capable to face the life struggles, in order to 
sympathize people, society, environment leading to 
the psychological healthy. Therefore, the sports of 
life skills accelerate the person’s abilities to change 
their tendencies and behaviors. (Nasseri, 2005). In 
the other study, Nezoo (1990) introduced the skills to 
solve the problems which were important in the 
psychological, physical hygiene especially while a 
person faces the miserable events, the failures of life. 
The studies showed that they were based on special 
skills, and they did not concern the success in sport, 
besides the athletic students did not concern in this 
study, in which such hypotheses were mentioned: 

1) There is some relation between the life skills 
and the success in sport 

2) The success in sport are predictable by life 
skills 

 
Method  

The society and the statistical examples and 
the method of selection: the statistical crowd of study 
includes whole male and female, guidance school, 
and high school students who are chosen in the sport 
of different regions in the campaigns of Kermanshah 
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in 2010-2011. They are 3000 students, and there are 
395 persons who are randomly chosen, they 
answered the questionnaires of life skills. After 
gathering the questionnaires, there were four 
incomplete questionnaires; finally, 391 
questionnaires were analyzed.  

In order to analyze data, the method of 
Pierson’s: Correlation coefficient and Regression 
coefficient were used.  
Tools 

A) The Questionnaire of analyzing the life skills: 
this questionnaire includes 53 questions which 
were made in the region of five degree Likert 
including ten skills; self-consciousness, 
sympathy, the effective relations, the skills of 
relations among individuals, the skills to solve 
the problems, to decide, the creative thoughts, 
the critical thoughts, the skills to reinforce 
anxiety, and stress. Masoomi (2006) the 
permanence of questionnaire is %86. This 
study was done based on the method of  Alfa 
Cronbakh, %91 coefficient for whole  exams. 
In the cases of little measures, it means self-
consciousness %53, sympathy %68, the 
effective relations %67, the individual’s 
relation %68, the creative thought %62, the 
critical thought %63, the resistance anxiety 
%64, the resistance to stress %70.  

B) The registration from of Demography 
characters and prizes; this from is researcher- 
based including student’s gender, age, and 
degree.  

 
Findings  
Table 1: The correlative coefficient of life skills and 
the success of sport 

Factor 
Correlative 
Coefficient 

Level Number 

Life skills 0/483 0/0001 391 
Self-consciousness 0/231 0/0001 391 

Sympathy 0/293 0/0001 391 
Effective relation 0/176 0/0001 391 

To solve the problems 0/339 0/0001 391 
Individual’s relations 0/268 0/0001 391 

Decision 0/278 0/0001 391 
Creative thought 0/305 0/0001 391 
Critical thought 0/294 0/0001 391 

Resistance to anxiety 0/306 0/0001 391 
Resistance to stress 0/346 0/0001 391 

  
The results of table 1 shows that life skills 

(r-%483) and its aspects: self-consciousness 
(r=%231), sympathy (r=%293), the effective relations 
(r=%176), to solve the problems (r=%339), the 
individual’s relations (r=%268), decision (r=%278), 
the creative thought (r=%305), the critical thought 
(r=%294), resistance to anxiety (r=%306) resistance 
to stress (r=%346), as whole were in the level of 

0001/0P , and they were positively 

meaningful, it means those who gain more degree in 
the life skills, they will succeed in sport as well.  
 
Table 2: The results of Regression analysis to predict 
the success in the sport regarding life skills 
Predicted 

factor 
F P R 2R

 


 

T p 

Self-
consciousn

ess 

 
 
 
 
 
 

8/61
7 

 
 
 
 
 
 

0/00
01 

 
 
 
 
 
 

0/46
2 

 
 
 
 
 
 

0/21
3 

-
0/02

9 

0/50
3 

0/61
6 

Sympathy 0/07
3 

1/22
9 

0/22
0 

Effective 
relation 

0/04
1 

0/67
1 

0/50
3 

To solve 
the 

problems 

0/15
5 

2/62
4 

0/00
9 

Individual’
s relations 

0/06
1 

0/98
9 

0/32
3 

Decision 0/07
5 

1/23
6 

0/21
8 

Creative 
thought 

0/08
2 

1/35
0 

0/17
8 

Critical 
thought  

0/01
8 

0/26
8 

0/78
9 

Resistance 
to anxiety 

0/03
9 

0/59
6 

0/55
2 

Resistance 
to stress 

0/16
9 

2/70
2 

0/00
7 

 
Table 2 shows that the predicted regression 

of success in the sport would be meaningful based on 
ten skills (self-consciousness, sympathy, the effective 
relations, to solve the problems, individual’s 
relations, decision, the creative thought, the critical 
thought, the resistance to stress, resistance to 
anxiety), it is F=8/617,P<0.0001. Among such skills, 
the skills to solve the problems is PP=0.0009, 

155/0 , resistance to stress would be 

169/0,007/0  P , it predicts the success of 

sport by students life skills. Besides, R2=21/3 
includes 21 percent of sport success among the 
students who were assigned by life skills.  
 
Conclusion  

The finding of this study shows that there is a 
meaningful, correlative relation between life skills 
and success in sports.  

In means if athletes know about life skills they 
will succeed in the sport a lot. These finding 
accompany with those of Tatel et al. (2006) Naborz 
et al. (2000), Klingman. Specially, in the relation 
between degrees of life skills and the success of 
sports, there were positive, correlative, meaningful 
relations, it means those who show the skills such as 
self-consciousness, sympathy, the effective relations, 
to solve the problems, the individual’s relation, 
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decision, the creative thought, the critical thought, the 
resistance to stress and anxiety, they will succeed in 
the sports more. These finding accompany with those 
of  Moghadam et al. (2006), Shovartz et al. (2008), 
Ahmad; zadeh (1995) said Zaden Noosh Abadi 
(2001) Macli Land et al. (2000), Safarzadeh (2005), 
Hanton et al. (2004), Erlik (2003).  

The result show that the findings of regression 
with respect to the success of sport would be based 
on 10 skills of life, and they are meaningful, and 
%21/3 of success in the sports would be assigned by 
these skills, among them, the skill to solve the 
problems and to resist stress are able to predict 
success in the sports. It means if athletes are able to 
solve the problems in the different, the will have 
some skills to control and resist stress, hence, they 
will succeed in the athletic games.  

 
Suggestions  

Regarding the life skills (10 skills), there is a 
positive, meaningful relation between skills and the 
athletic success. It suggests, athletes learn the 
physical, technical, instructional skills of life as well.  
Regarding the results of study, coaches, and 
managers, athletic teams should know the life skills 
to avoid the athlete’s problems.  
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Abstract: Human resource has been exposed to many challenges and developments in recent decades. These 
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include strategic partner, functional export, Employee Advocate, human capital developer, This roles is to indicate 
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Introduction 

 Today’s, tourism becomes as an important 
motive forces of economical development around the 
world. At the present, tourism further than any other 
economical activities in the word cause investment 
move and many exchanges in a local, regional, 
national and international measures, and tourism 
costs were developing more and speedy than national 
unmixed product and services and goods world 
export (Mahalatti, 1998, p 208). 

If tourism Industry managed as well, it can be 
an integral part for other economical activities of a 
society, and it’s influence can increase in way of 
selling local production. Management genre and 
governmental great diplomacy have a considerable 
importance on tourism development. 

According to asters, tourism is a multi course 
science that if it is completed and developed without 
careful political analyzing, surely it cannot be 
completed (Birchil, 2005, International Tourism).  

Iran is a prepared country in order to tourism 
industry considered by the country tourisms and in 
the field of investment. 

International investors and invest owners have a 
considerable attention on Iran. But, why the Iran’s 
tourism industry are intangible and in active? One of 
the main reasons of great management weakness can 
be bestowed on regulations and governmental insight 
of managers in all surfaces of this industry that is 
create management system healthy and with special 
strategy cause growth and progress in that. 
Organizations in the new millennium In today's 
competitive conditions, Cannot get the competitive 

advantage with the rules of yesterday in today's 
business. But recreating the methods, systems, 
structure, technology, human resources and 
competencies can provide favorable conditions for 
sustainable competitive, changing the attitude of 
Today's organizations managers can be evaluated as a 
first step to achieving new competencies in human 
resource. experts in the field human resource strategy 
believe that the activities of human resources may 
lead to increase performance and can be considered 
as a source of sustainable competitive advantage 
(Wright, Danfvrd and Snell, 2001). Competence of 
human resources as a new approach in human 
resource management sought to provide opportunities 
to identify the talents, abilities and competencies of 
managers. Competence of human resources includes 
five dimensions: business knowledge, strategic 
management, information technology, employee 
relationships, quality of working life -family. This 
study sought to examine the relationship between the 
competence of human resources and features of 
organizational performance. 
2 Definitions of human resource competencies and 
performance 

Abbas-Pour (2010) says: “Today's transcendent 
organizations in order to achieve to purposes 
competitive advantage in a turbulent environment 
requires more attention to their human resource. In 
recent decades which seen the growth and maturation 
of thinking management in the field of 
Postmodernism, the superior believe is that 
organizational success depends on its human 
resources management and it’s also based on 
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strategic thinking”. 
Based on numerous advantages derived from 

the relationship between human resource 
management and organizational performance, many 
researchers and human resource managers Were 
encouraged to understand the VARIOUS types of 
competencies of human resource and indicating of it 
in order to raise the performance of their 
organizations (pin,2005).  

Competencies are applicable in different fields 
of human resource management from individual 
functions is included employment and performance 
management functions such as strategic planning, 
design organizational structure, organizational 
culture. Such reasons that human resources 
executives is not used Active form for strategic 
planning, can be the inability of managers to 
incidence competencies needed in the LIFE (Barney 
and Wright, 1998). 

Human resource professionals to perform the 
task in the role of strategic partner, need to regularly 
define and measure the required competencies. 
competencies to the knowledge, refers to skills, 
abilities or personality characteristics that directly 
affects his job performance. Competence can be 
described as combination of skills, attitudes and 
behavior that a person or organization have them 
(Slmr and Chyvv, 2004). 

in the other words, the ability in order to 
present, perform tasks with relative ease and with a 
high level of predictability is based on the quality at 
the right time. Performance management strategies 
tries to such issues as how to achieve management 
objectives. 

Performance management can be define as a 
strategic and integrated method for providing 
sustainable success in organizations by way of 
improve the performance of staff. 

Performance management is strategic because it 
pay attention to broad issues facing the organization, 
whether the organization in its environment act such 
that effective and if overall direction of organization 
is toward achieving organizational goals or not? 
Attention the above points Dslr (2005) that refers to 
performance management strategies, he considers 
some goal For this purpose: 

•Help to human resources to improve the 
performance 

•Developing and fostering of staff for career path  
•Using from the ideas of staff to improve the 

organization 
•Encourage and participation employee; 
•Collecting the information necessary to 

compensate staff 
•Discovery Improvable points and planning for 

their improvement 

3 Organizational competence dimensions 
Experts believe that managers to gain required 

competence, Characteristics and indicators is 
important. Therefore the basis in this research was 
based on five dimensions mentioned above.It is 
believed that the integration of human resource 
competencies together shows a perfect image from 
organizational managers levels. 

 In recent decades, various organizations, have 
begun to join to the knowledge process and new 
concepts such as knowledge work, knowledge 
management and knowledge organization, reports 
from the intensification of the process. Peter Drucker 
by applying these concepts reports from creating new 
types of organizations in which instead of arm 
strength, mental strength is the rule (Drucker, 1999, p 
79). Based on this theory in the future only 
communities can expect to develop that have more 
knowledge. Alvani (1380) tells the enjoyment of 
natural resources cannot be important as knowledge. 
Knowledge organization achieves to capabilities that 
is capable make a enormous power from little force 
(P. 283). 
4 Employee relations 

Refers to create competitive advantage through 
training, development and improvement of staff and 
with the help of diverse workforce, in order to 
improve competitive context of the organization 
(Ulrich, 1997).  
5 Information of technology 

Today, information technology is considered as 
an effective and most important part in organization 
theories. Research and study of Technology and its 
impact on organization and has a long history in 
management development. DeWitt and Jones (2001) 
say information technology is a basic instrument and 
in management and reduce of Uncertainties of 
management and producing processes. 
6 Quality of work-family life 

Formulate and develop policies and programs 
with the aim of achieving the balance between work 
and family life and also provide recommendations in 
order to identify and develop career of staffs (Payne, 
2005). The quality of work life has been proposed for 
the first time in the late 60 and these words 
encompasses a range of theoretical concepts with the 
aim of organizational problems adjustment. The 
quality of work life has dynamic and multifaceted 
structure that covers concepts such as job security, 
reward systems, training and career advancement 
opportunities and participation in decision making. 
7 Strategic of management 

Presence of human resource managers in 
long-term strategic decisions as well as it is 
participation in the formulation of business strategies 
(Payne, 2005). 
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The strategic role of human resources is 
focused on align the strategies and process of HR 
with business strategy. 

In order to play this role, HR tries by helping 
the realization of business strategies, become the 
strategic partner becoming of business strategies to 
human resource practices help to business through 
three ways. The first is that business can be flexible 
against changing, because the interval between the 
perceptions of strategy to implement of it is short. 
Second, businesses can better provide customer 
requests. Because customer service strategies are 
converted to specific policies and procedures. Third, 
business can do the financial performance through 
more effective enforcement strategies. 
8 Performance of organization 

Performance management is the area of human 
resources that could has the greatest contribution in 
improving organizational performance. The purpose 
of performance management strategies, increase 
organizational effectiveness, increase employee 
productivity and groups and gaining higher level of 
skill, competence and increase commitment and 
motivation of staff. Performance management can be 
defined as a strategic method for providing a 
sustainable success for organizations by means of 
improve the performance of staff. Performance 
management is strategic, because it pay attention to 
broad issues facing the organization, whether the 
organization in its environment act such that effective 
or if overall direction movement of organization is 
forward to organization goal or not? 
9 Theoretical of framework 

According to Skaran (2007) theoretical 
framework of research is theoretical relationships- 
based conception, between factors and Effective 
variable on the subject of research. The variables 
investigated in this research is derived from 
theoretical principles of research includes human 
resource competencies and organizational 
performance. Competence of human resources 
includes five dimensions: knowledge of business, 
information technology, quality of working life - 
family, strategic management, employee relations. In 
this of research to examine the relationship between 
the two variables, human resources competencies and 
mentioned aspects related to organizational 
performance is considered. Research model has been 
mentioned in Figure 1 
Dependent variables Independents variables  
(Human resource competences aspects  )  

Based on research model the following 
assumptions are developed: 

The main hypothesis: There is a relationship 
between competence of human resources and 
organizational performance 

First hypothesis: There is a relationship 
between business knowledge and organizational 
performance. 

Second hypothesis: There is a relationship 
between information technology and organizational 
performance. 

Third hypothesis: There is relationship between 
the quality of working life - family and 
organizational performance. 

Fourth hypothesis: There is a relationship 
between strategic management and organizational 
performance. 

 Fifth hypothesis: There is a relationship 
between organizational performance and employee. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Research Model 
 
10 Method of research 

Present study in terms of goal it follows, is an 
applied research in the field of human resources. 
Because it is findings solves specific problems within 
the organization and improves existing conditions. 
The current research in terms of data-collection 
method is descriptive and co relational research. 
Statistical population of research comprise of 
managers at different levels of studied organization in 
Tehran. The required data gathered by means of 
surveys from 145 managers, from studied population. 
This research has done at Tehran in 2011. 
Data-collection method, are library and field and has 
used Questionnaire instrument for data collection. 
Questionnaire that is support human resources 
competence and organizational performance is 
researcher made questionnaire. 

Of the 145 questionnaires were sent to the 
studied population, six questionnaires didn't return 
back and five questionnaires were excluded due to 
defects and gathering and analysis of data was 
conducted with 134 questionnaires. Based on Morgan 
table if the size of population is about 150, the 
sample size should be considered 108. With respect 
to the desired population was comprised of 145 
persons, And 134 questionnaires were received in 
this study. Then we can generalize the results to 
whole population with 95% confidence. The scale of 
data is considered distance-based, therefore, to 

Business 

Organizati
onal 

Employee 

Information 

Quality of 

Strategic 
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determine correlations between variables, the Pearson 
correlation was used. Also tools such as ANOVA, 
linear correlation test, stepwise multiple regression 
and ultimately to prioritize independent variables, the 
Friedman test was used. To calculate the internal 
coordination, measuring instrument that measure the 
various features. Initially 30 each prototype is 
considered as pre-test the coefficient of reliability by 
using Cronbach's Alpha obtained 91%. On the 
resulting alpha value the reliability of the 
questionnaire endorsed. Logical validity of the 
questionnaire from the two aspects, content and 
APPEARANCE validity in terms of Clarity and 
ambiguity and also adequacy of quantity and quality 
of items by experts, scholars and university 
professors were approved. Also for the construct 
validity, the Factor analysis instrument was used. 
This method as a data reduction technique is very 
advanced and technical. This method can use for 
determining the factor load for each of questions. In 
general, by applying this method, Relevance of 
questions for measuring of a factor or component can 
be determined. In this case it is called confirmatory 
factor analysis. Based on factor analysis, load factor 
of each dimension of human resource competencies 
is non-zero. 
11Findings 

Research is focused on explanation of the 
relationship between human resources competence 
aspects and organizational performance. In order to 
more understanding these relationships, analysis was 
performed with the development of hypothesis in this 
field. The resulting of main hypothesis and peripheral 
hypothesis shows in table 4 given correlation 
coefficients. 

Between human resource competences and its 
aspect with organization performance, corroborated 
the relationship between predictor variable and 
dependent variable. The most amount correlation 
with organizational performance is related to 
business knowledge and lowest is employee relations. 
 

 
*p<0/05.**p<0/01,N=134 
 

Also for checking the prediction rate of 
dependent variable based on the predictor variable 
variance was used from two-variable linear 
correlation and stepwise multiple regression.  

Which results in Tables 5 and 6 is visible. For 
this purpose the following hypotheses were tested. 
 
 12Result of linear correlation analysis 
H0: There is no linear relationship between hr 
competences and organizational performance 
H1: There is a linear relationship between hr 
competences and organizational performance 
 
Table 5 Linear correlation test 

independence 
variable 

Dependence 
variable 

B sig  
Test 

result 
hr 

competences 
aspects 

organizational 
performance 

495/ 000./ 
acceptance 

H1 

 
    According to table 5 obtained B value 
consolidated the linear relationship between tow- 
variables and is justifier the changes in organizational 
performance based on human resource competencies. 
 
13 The Stepwise multiple regression analysis 
results 

There is most commonly used method for 
building stepwise model selection method. in this 
method each time after inserting a variable into 
model, all variables already have inserted to model 
and is not meaningful predictor for model exclude 
from the model. It is means, the variables that theirs 
significance is reduced by adding other variables 
exclude from the model. In this method, the 
following hypotheses were tested: 

H0: There is no linear relationship between hr 
competences aspects and organizational performance. 
H1: There is a linear relationship between hr 
competences aspects and organizational performance. 
 
Table 6 final stages of the stepwise multiple 
regressions 

 
Independe
nt variable 

Dependent 
variable 

B Sig 
Result 

test 

The 
fourth 

stage of 
regressio

n D 

Intercept  
Business 

knowledge 
Information 
Technology 
 Quality of 

Life 
Strategic 

Managemen
t 

Employee 
Relations 

Organization
al 

performance 

429/
2  

321./  
204./  
207./  
070/- 

000/
.  

000/
.  

000/
.  

000/
.  

048/
. 

Aceptenc
e 

H1 
 

*p<0/05,**p>0/01,N=134 p>0/01,F=47/43,R2=/59 
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According to Table 6, the independent variable, 
one of the organizational achievements Aspects, for 
this reason it’s significant by inserting of other 
variables were missed, excluded from the model. It is 
mean; it has no significant linear relationship with the 
dependent variable. Positive and significant linear 
correlation between predictor variables, business 
knowledge, employee relations, information 
technology, quality of work life and strategic 
management has been fixed. Because the B 
calculated for the employee relations variable is 0.07. 
This variable has a negative linear relationship with 
organizational performance. The obtained linear 
relationship as follows: 

)strategic managment( 207+/ 
)employee ralations( 070/- 
) business knowledge( 321+/ 

)information technology( /204+ 
Organizational performance  429/2  

 
Coefficient of determination value in the fourth stage 
of this test is 0.59 (R2= 0.59) that is justifier of 
organization performance based on predictor 
variables. The value of F (F=47.43) has confirmed 
the goodness of model in the p>0/01 level. 
 14 Friedman analysis of variance results 
In order to checking of the Equality of priorities we 
used Friedman test. For doing of this test the follow 
hypothesis investigated. 
H0: The average Rank of each dimension of human 
resource competencies have significant differences 
with together. 
H1: minimum of average Rank of a pair of the HR 
competencies have significant differences with 
together. 
 
Figure 7 Friedman test results and ranking of 
predictor variables 

independent variablse 
Mean 
value 

rank 

Business knowledge 33/3 2 
Information technology 32/4 1 

Quality of life 56/2 4 
Strategic management 3 3 

Employee relations 79/1 5 
*p<0/05 Sig=/000, N=134, dF=4, x2=194/002 
 
Conclusion  

Based on exploratory factor analysis and 
confirmatory factor analysis, six factors have most 
effect on the HR competencies. Also, based on 
standard estimation model ” HR competencies”.  

The priority of main factors of this model 
respectively is: 

 Business knowledge, strategic management, 

quality of working life – family,employee relations. 
the results of this research in many aspects Is 
corresponded with other studies that is done in this 
field. For example, based on finding of Sung Leung 
and Khyralzman(2008). Dimensions of strategic 
management, business knowledge, and information 
technology are important factors affecting the 
"company performance". Also the findings of Bvsly 
and Pao (2004), has indicated, active managers in the 
field of human recourse knew the Business 
Knowledge competence as a main factor in creating 
of value added by HR functions 

Also all of researcher already have investigated 
HR competencies have emphasized, recognizing and 
identifying of HR competencies leads to better 
understanding of role and positions of human 
resource managers as strategic partners 

And by using of can estimate the HR manager 
performance and by Equipping of HR managers to 
strategic objectives achieve to organization objects. 

For example, Leung (2008) in his study 
concluded that improving human resources 
competences (including strategic management, 
business knowledge, talent management, employee 
relations, quality of working life - family and 
information technology) has a significant positive 
relationship with the success of human resources 
managers  

The thing, in relation to correlation study 
analyzing is resulted, 

fixed the relationship between predictor variable 
(HR competencies )and dependent variable 
(performance management). The other findings of 
this study indicate, there is significant relationship 
between business knowledge, information 
technology, quality of life, strategic management, 
employee relations and organizational performance. 
That correlation coefficient and it’s significant level 
individually (main and peripheral hypothesis ) is 
shown in table 4 proving linear relationship between 
predictor variable and dependent variable is resulted 
in main hypothesis and between HR competencies 
aspects and organizational performance, Through the 
two-variable regression and stepwise multiple 
regression. The obtained results is shown in figure 5, 
6. In stepwise multiple regressions, considering this 
the predictor variable has inserted to model based on 
correlation coefficient.  

Was determined that by inserting of variables 
with higher correlation. the variable employee 
relations, missed its linear correlation with 
performance management. 

Also the Variable quality of working life has 
negative partial correlation with organizational 
performance. 

It’s mean the it ‘relationship is negative. The 
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variance of organizational performance can be 
predicted based on HR competencies (B). Based on 
obtained Coefficient of determination can be said 
organization performance value dependent to the 
variables: strategic management, information 
technology, knowledge business, quality of life (up to 
95%). 

Considering that five aspect of HR competencies 
present a perfect imagination of manager’s 
competencies with together. The new findings of 
research proved, in discussed community, managers 
have more interested to gain HR competencies. Thus 
this has been effective in improving organizational 
performance. 

According to confirmation of relationship 
between "competence of human resources" and 
"organizational performance", should be seek ways to 
implement the "competence of human resources". 
Thus, by more increasing of the level of "competence 
of human resources", can improve "organizational 
performance" in the studied organizational sets. 
Obtained Proposals based on results from performed 
tests including the results is suggested. 

HR managers can be encouraged to design 
appropriate strategies for human resources. 

Accordance with design requirements, 
implement and evaluate some plans. 
 Based on obtained results, studied organization 
should use from managers in the field of human 
resource and they have education and Professional 
knowledge and academic in the field of human 
resources. 
 Also human resource managers have required 
knowledge in the field of business and financial 
problems 
 Based on obtained results (HR competencies), it 
is important, planning as Training programs for 
employee by managers. 
 In addition to human resource managers in order 
to use of desired Capacities of the employees with 
difference and inconsistent cultures, have to plan to 
accept this peoples. 
 Creating Physical and psychological heath 
programs for organization human resources. 
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Abstract: Panax ginseng is one of the most important medicinal plants in Asia, particularly Korea. Triterpene 
saponins (ginsenosides) are the main bioactive compounds in P. ginseng. The present study investigates the growth 
characteristics and variation of ginsenoside content in the leaves and roots of Korean ginseng (Panax ginseng) at 
different growth stages (from 1 to 6 years). Variation in ginsenoside content of both the leaves and roots was higher 
at the beginning of growth (1-3 years) and then increased with decreasing rates. Root fresh weight increased by 3.3, 
5.0, 2.2, 3.0, and 1.7 times for successive year intervals. In comparison, leaf fresh weight increased by 4.6, 2.6, 3.7, 
2.4, and 1.2 times for successive year intervals. Analysis of Korean ginseng leaves and roots indicated the presence 
of 10 ginsenosides (Rb1, Rb2, Rb3, Rc, Rd, Re, Rf, Rg1, Rg2, and Rh1) with the leaves containing higher levels of 
ginsenoside than the roots. All ginsenosides were maximally accumulated in the leaves during the early growth 
stages(1st and 2nd years), whereas maximum accumulation was recorded in the roots during the later growth stages 
(~5 years) Levels of ginsenoside Re, Rd, Rg1 and Rc were higher in the leaves than other ginsenosides at all growth 
stages. Rb1, Rc, and Rb2 ginsenosides levels exhibited wide variation in the leaves across each year  interval 
compared to the other 7 ginsenosides. Rb1 accumulated more in the roots than in the leaves of Korean ginseng. Of 
the 10 ginsenosides examined, Rf ginsenoside content in the roots exhibited wide annual variation, with a difference 
of 3.3 times between the highest and lowest content. Overall, ginsenosides levels were much higher in the leaves 
compared to the roots, with plant age also contributing to variation in the levels of ginsenoside compounds. 
 [Li X, Yan YZ, Kim YK, Uddin MR, Bae H, Kim HH, Park SU. Ginsenoside Content in The Leaves and Roots 
of Panax ginseng at Different Ages. Life Sci J 2012;9(4):679-683] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 105 
 
Keywords: Panax ginseng; ginsenosides; leaf; root; growth pattern 
 
1. Introduction 

Asian ginseng, which is commonly known as 
Korean ginseng (Panax ginseng C. A. Meyer, 
Aralaceae family), has a long history worldwide as a 
medicinal herb (Kee, 1999). Korean ginseng is a 
perennial herb that produces flowers and fruits in its 
third year of growth. Ginseng root is normally 
harvested between the fourth and sixth year of growth. 
For at least 2000 years, Korean ginseng has been 
valued as a medicinal herb in traditional Asian 
medicine. By the 1900s, demand for ginseng was 
greater than the available supply of wild plants, hence, 
Korea began commercial cultivation (Kee, 1999; Ang 
Lee et al., 2001). Since the beginning of the 20th 
century, the constituents of ginseng root have been 
investigated, and several classes of compounds have 
been isolated. Examples include triterpene saponins, 
essential oil-containing polyacetylenes and 
sesquiterpenes, polysaccharides, peptidoglycans, 

nitrogen-containing compounds, and various 
ubiquitous compounds, such as fatty acids, 
carbohydrates, and phenolic compounds (Tang et al., 
1992). 

Ginsenoside is a major compound of ginseng which 
has numerous physiological and pharmacological 
effects (Sticher, 1998). More than 150 naturally 
occurring ginsenosides have been isolated from 
different parts of ginseng plants (Christensen and 
Steve, 2008) with approximately 40 ginsenoside 
compounds identified in P. ginseng alone. While 
ginsenosides are distributed throughout parts of the 
ginseng plant, different parts of the plant exhibit 
distinct ginsenoside profiles, such that these parts may 
have different pharmacological activities (Attele et al., 
1999). The key physiological effect of ginsenosides is 
that it can influence central nervous system activity and 
functions as anti-cancer drugs (Shinkai et al., 1996, 
Iishi et al., 1997, Kubo et al., 1992, Attele et al., 2002, 
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Dey et al., 2002, Yun, 1996). In addition, ginsenosides 
can have other activities including its anticarcinogenic, 
immunomodulatory, anti-inflammatory, antiallergic, 
antiatherosclerotic, antihypertensive, and antidiabetic 
effects as well as antistress activity and effects on the 
central nervous system (Lu et al., 2009). 

Ginsenosides are specific types of triterpene 
saponins, and are thus members of a large group of 
plant glycoside compounds. In the 1960s, Shibata and 
others isolated 13 different saponins from Korean 
ginseng, and classified them according to RF values 
using thin-layer chromatography (Shibita et al., 1966). 
Subsequently, more than 40 putative ginsenosides have 
been isolated from ginseng roots. These ginsenosides 
are classified into two main groups: (1) the glycosides 
of 20(S)-protopanaxadiol (20[S]-dammar-24-ene-3b, 
12b, 20- triol) (Rb1, Rb2, Rc, Rd, Rg3 and Rh2, and (2) 
and the glycosides of 20(S)-protopanaxatriol (6a-
hydroxy-20[S]-protopanaxadiol) (Re, Rf, Rg1, Rg2, Rh1 
and R1) (Attele et al., 1999; Awang, 2000; Popovich 
and Kitts 2004). Ginsenosides are distributed in many 
parts of the ginseng plant, including the root, leaf, and 
berry. Different parts of the plant contain distinct 
ginsenoside profiles (Attele et al, 1999) which may 
exhibit different pharmacological activity. Several 
studies have isolation and quantified ginsenosides in 
different parts of ginseng; however, there have been no 
studies that have investigated differences in leaf 
ginseng content at different growth stages. In this 
study, we quantified the amount of ginsenoside in 
Korean ginseng leaves and roots of different ages 
(from 1 to 6 years).  
 
2. Material and Methods  
2.1. Plant Material 

Leaves and roots of different ages of Korean 
ginseng were collected at September of 2011 in field of 
Chungnam National University, Daejeon, Korea. 
Collected samples were freeze dried for 72h in freeze 
dryer and dried samples were ground into a fine 
powder (40-mesh) by mill. 
 
2.2. Extraction of ginsenoside 

Samples (approximately 5g) were extracted 

with 400 ml of 70% EtOH at 37℃ for three days in 
shaking incubator and repeat three times in same 
method. The extract was filtrated through filter paper 
(Whatman No. 42) and evaporated (Heidoph VV2011, 

40℃). The evaporated extract was resuspended with 
5ml of distilled water and freeze-dried the samples. It 
stored in room temperature and 1g sample resuspended 
in 20ml distilled water for HPLC analysis.   
 
2.3. HPLC analysis 

The 10 ginsenosides were analyzed using 
HPLC system of a model NS-4000 (Futecs Co., 

Daejeon, Korea) equipped with Softa Evaporative 
Light Scattering Detector (ELSD) 300s (SofTA, 
Thornton, Co, USA). The separation of ginsenoside 
was performed on a PRONTOSIL NC (250× 4.6mm) 
fractionation column, with a flow rate of 0.8 ml min-1. 

The sample was injected (20㎕) and applied gradient 

elution was as follows our previous work (Kim et al., 
2009). Identification and quantification of ginsensides 
were carried out by comparing the retention times and 
the peak areas respectively with those of ginsenoside 
standard or by direct addition of ginsenoside standard 
into the sample (spike test). Sample aliquots were 
filtered through a 0.45 μm poly(tetrafluoroethylene) 
filter prior to injection. All samples were run in 
triplicate. The standard chemical (ginsenoside Rb1, 
Rb2, Rb3, Rc, Rd, Re, Rf, Rg1, Rg2, Rh1) was purchased 
from canfo chemical, china.  

 
2.4. Statistical analysis 
  The statistical significance was evaluated by 
ANOVA using the SAS 9.2 Software (SAS, 2010); 
SAS Institute Inc., Cary, NC, USA)., followed by 
individual comparison using Duncan’s multiple-range 
test at p <0.05. 
 
3. Results  
3.1. Growth characteristics of the leaves and roots 
of Korean ginseng at different ages 

The growth patterns of the leaves and roots 
with respect to length, width, and fresh weight at 
different ages are presented in Table 1, while their 
morphological development is shown in Fig. 1. There 
was significant variation in all evaluated parameters for 
each year. Both leaf and root growth increased with 
increasing age. There was higher variation in leaf and 
root growth beginning during early development (1-3 
years). Root fresh weight increased by 3.3, 5.0, 2.2, 
3.0, and 1.7 times for successive year intervals. Root 
fresh weight was 5 times higher in the third year of 
growth compared to the second year of growth. A 
similar pattern was observed for growth in the length 
and diameter of roots. In comparison, leaf fresh weight 
increased by 4.6, 2.6, 3.7, 2.4, and 1.2 times for 
successive year intervals. The second year yielded 4.6 
times higher leaf weight than the first year of growth. 
A similar pattern was observed for growth in the length 
and diameter of leaves. 
 
3.2. Ginsenoside contents in the leaves of Korean 
ginseng at different ages 

Analysis of Korean ginseng leaves and roots 
showed that the leaves contained higher levels of 
ginsenoside than the roots (Table 2). Ten ginsenosides 
(Rb1, Rb2, Rb3, Rc, Rd, Re, Rf, Rg1, Rg2, and Rh1) 
were identified from the analysis of Korean ginseng 
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leaves (Table 2). Ginsenoside content varied 
significantly with ginseng age. Early ginseng stages 
showed maximum accumulation of all ginsenosides. 
The highest accumulation of ginsenosides was in the 
first year of growth, and this then generally decreased 
with increasing plant age. Of the 10 ginsenosides, only 
Rg1 had the highest accumulation in year 6. The levels 
of ginsenosides Re, Rd, Rg1, and Rc were much higher 
for all ages compared to the other 7 ginsenosides. Re, 
Rd, Rg1, and Rc levels were 56, 41, 32, and 28 times 
higher than the lowest levels of ginsenoside (Rf) in the 
first year. Rb1, Rc, and Rb2 ginsenoside levels varied 
widely across each year interval compared to the other 
7 ginsenosides. This difference, in Rb1, Rc, and Rb2 
content was 7.2, 2.8, and 2.7 times, respectively. Total 
leaf ginsenoside content in Korean ginseng varied 
significantly at different plant ages (Table 2). The 
range in total leaf ginsenoside was from 130.09 to 
83.47 mg/g D.W. The highest amount of ginsenoside 
accumulated during the first year, then decreased until 
the third year, and subsequently slightly increased from 
the fourth to sixth year. 
 
Table 1: Growth of leaves and root of Korean ginseng 
at different ages 

Age 

Leaf  Root 

Length 
(cm) 

Width 
(cm) 

F.W. 
(g) 

 
Length 
(cm) 

Diameter 
(mm) 

F.W. 
(g) 

1 3.90 f 2.08 f 0.14 e  13.24 f 4.75 f 0.74 e 
2 6.72 e 3.40 e 0.64 e  16.20 e 8.32 e 2.44 e 
3 8.52 d 3.94 d 1.66 d  22.54 d 12.14 d 12.24 d 
4 12.70 c 5.50 c 6.08 c  27.34 c 17.98 c 26.59 c 
5 17.10 b 7.70 b 14.79 b  29.30 b 25.80 b 79.33 b 
6 19.40 a 8.52 a 17.85 a  37.50 a 33.59 a 134.43a 

 
3.2. Ginsenoside contents in the leaves of Korean 
ginseng at different ages 

Analysis of Korean ginseng leaves and roots 
showed that the leaves contained higher levels of 
ginsenoside than the roots (Table 2). Ten ginsenosides 
(Rb1, Rb2, Rb3, Rc, Rd, Re, Rf, Rg1, Rg2, and Rh1) 
were identified from the analysis of Korean ginseng 
leaves (Table 2). Ginsenoside content varied 
significantly with ginseng age. Early ginseng stages 
showed maximum accumulation of all ginsenosides. 
The highest accumulation of ginsenosides was in the 
first year of growth, and this then generally decreased 
with increasing plant age. Of the 10 ginsenosides, only 
Rg1 had the highest accumulation in year 6. The levels 
of ginsenosides Re, Rd, Rg1, and Rc were much higher 
for all ages compared to the other 7 ginsenosides. Re, 
Rd, Rg1, and Rc levels were 56, 41, 32, and 28 times 
higher than the lowest levels of ginsenoside (Rf) in the 
first year. Rb1, Rc, and Rb2 ginsenoside levels varied 
widely across each year interval compared to the other 
7 ginsenosides. This difference, in Rb1, Rc, and Rb2 

content was 7.2, 2.8, and 2.7 times, respectively. Total 
leaf ginsenoside content in Korean ginseng varied 
significantly at different plant ages (Table 2). The 
range in total leaf ginsenoside was from 130.09 to 
83.47 mg/g D.W. The highest amount of ginsenoside 
accumulated during the first year, then decreased until 
the third year, and subsequently slightly increased from 
the fourth to sixth year. 

   
3.3. Ginsenoside contents in the roots of Korean 
ginseng at different ages 

Ginsenoside content in Korean ginseng roots 
varied significantly (Table 3). It is noticeable that the 
roots of Korean ginseng contained lower levels of 
ginsenosides compounds compared to ginsenosides 
content in the leaves except for Rb1 (Table 3). In the 
later growth stages (~5 years) the roots maximally 
accumulated all ginsenosides compared to the leaves, 
except for a few specimens. There was a greater 
accumulation of the ginsenoside Rb1 in the root 
compared to the leaf. The highest amount of Rb1 (15.92 
mg/g D.W.) accumulated in the fifth year of growth, 
and was 1.35 times higher compared to the highest leaf 
content of Rb1. In comparison, the lowest amount of 
Rb1(8.60 mg/g D.W.) accumulated in the root during 
the first year of growth, and was 5.2 times higher 
compared to that accumulated in the leaf. Rf 
ginsenoside levels exhibited wide annual variation 
compared to the other 9 ginsenosides. There was a 3.3 
times difference between the highest and lowest Rf 
content. There was significant annual variation in the 
total ginsenoside content in the root of Korean ginseng 
at different ages (Table 3). Ginsenoside content was 
much lower in Korean ginseng root compared to total 
leaf ginsenoside content. Total ginsenoside content in 
the leaf ranged from 130.09 to 83.47 mg/g D.W., 
whereas it ranged from 46.0 to 25.77 mg/g D.W. in the 
root. Ginsenoside accumulation was greater in the root 
during the later growth stages, which was the opposite 
of that recorded for the leaf. 
 
4. Discussions  

To the best of our knowledge, information about the 
ginsenosides content in the leaves and roots of ginseng 
at different plant ages has not been published. 
Ginsenosides are generally distributed throughout all 
the parts of the ginseng plant. We found that the 
highest total ginsenoside content accumulated during 
the first year of growth, then decreased until the third 
year, and subsequently slightly increased from the 
fourth to sixth year in ginseng leaves; however, the 
highest total ginsenoside content accumulated in the 
roots during the later stages of ginseng growth, which 
was the opposite of that recorded for leaf. Liu (1988) 
reported that total ginsenosides content increases with 
age in Asian ginseng roots, from 1.15% at 1-year-old to 
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4.85% at 6-year-old, which is supported by our results 
for total ginsenoside content in the roots. Court et al. 
(1996) investigated the influence of root age on the 
ginsenoside content of American ginseng, and found 

that ginseng harvested after just 3 years of cultivation 
contained lower amounts of ginsenosides than ginseng 
harvested after 4 years 

 
Table 2: Ginsenoside contents in leaves of Korean ginseng at different ages 

Age 
(Year) 

Ginsenoside content (mg/g D.W.) 
 

Rb1 Rb2 Rb3 Rc Rd Re Rf Rg1 Rg2 Rh1 Total ginsenosides 

1 11.81 a 9.61 a 1.51 a 18.41 a 27.35 b 36.73 a 0.66 c 21.26 ab 2.03 bc 0.74 c 130.09 a  
2 3.95 bc 8.51 a 1.32 b 15.26 b 33.80 a 34.05 b 0.68 bc 21.33 ab 1.97 c 0.79 c 121.65 a  
3 1.69 d 4.16 cd 0.82 d 6.69 d 22.06 cd 28.21 c 0.78 a 13.23 c 4.54 a 1.30 b 83.47 d  
4 1.64 d 3.60 d 0.85 d 6.94 d 24.79 bc 29.84 c 0.72 b 20.11 b 4.31 a 1.66 a 94.45 cd  
5 2.92 c 5.16 bc 1.04 c 9.86 c 19.39 d 33.59 b 0.71 b 20.14 b 2.27 bc 0.81 c 95.88 c  
6 4.31 b 5.75 b 1.12 c 11.50 c 22.60 c 35.08 ab 0.72 b 22.92 a 2.49 b 0.86 c 107.36 b  
 

Table 3: Ginsenoside contents in roots of Korean ginseng at different ages 

Age 
Ginsenoside content (mg/g D.W.) 

 
Rb1 Rb2 Rb3 Rc Rd Re Rf Rg1 Rg2 Rh1 

Total 
ginsenosides

1 8.60 d 1.35 f 0.28 f 3.49 d 1.78 c 6.66 c 0.84 f 1.85 f 0.43 c 0.49 e 25.77 e  
2 11.39 c 1.81 d 0.35 e 5.23 c 3.25 a 7.55 a 1.26 d 3.33 e 0.78 a 1.03 b 35.98 d  
3 12.24 b 2.75 c 0.47 c 7.10 b 2.75 b 6.91 b 1.46 c 4.67 d 0.63 b 0.88 c 39.86 c  
4 12.72 b 3.08 b 0.51 b 8.09 a 2.84 b 6.46 d 1.58 b 5.39 c 0.59 b 0.70 d 41.96 b  
5 15.92 a 3.77 a 0.57 a 8.35 a 1.81 c 6.23 e 2.19 a 6.47 a 0.41 c 0.28 f 46.00 a  
6 15.71 a 1.53 e 0.42 d 5.45 c 0.99 d 6.39 d 1.09 e 5.87 b 0.32 d 1.25 a 39.02 c  
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Abstract: The caper bush (Capparis spinosa L., Cappari daceae) has been introduced as a specialized culture in some 
European countries during the last four decades. The economic importance of caper plant (young flower buds, known 
as capers, are greatly favored for seasoning and different parts of the plant are used in the manufacture of medicines 
and cosmetics) led to a significant increase in both the area under cultivation and production levels during the late 
1980s. The main production areas are in harsh environments found in Morocco, the southeastern Iberian Peninsula, 
Turkey, and the Italian islands of Pantelleria and Salina. This species has developed special mechanisms in order to 
survive in the Mediterranean conditions, and introduction in semiarid lands may help to prevent the disruption of the 
equilibrium of those fragile ecosystems. 
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Introduction: 

Capparis spinosa is a perennial winter-
deciduous species that bears rounded fleshy leaves and 
big white to pinkish-white flowers. A caper is also the 
pickled bud of this plant. Caper bush is present in 
almost all the circum-Mediterranean countries and is 
included in the floristic composition of most of them 
but whether it is indigenous to this region is 
uncertain(Yang, Liu et al. 2008). Although the flora of 
the Mediterranean region has considerable endemism, 
the caper bush could have originated in the tropics, and 
later been naturalized to the Mediterranean basin The 
plant is best known for the edible bud and fruit (caper 
berry) which are usually consumed pickled. Other 
species of Capparis are also picked along with C. 
spinosa for their buds or fruits(Jiang, Li et al. 2007; 
Tlili, Khaldi et al. 2010). 
Plant 

The caper bush (Capparis spinosa L., 
Capparidaceae) has been introduced as a specialized 
culture in some European countries during the last four 
decades. The economic importance of caper plant 
(young flower buds, known as capers, are greatly 
favored for seasoning and different parts of the plant 
are used in the manufacture of medicines and 
cosmetics) led to a significant increase in both the area 
under cultivation and production levels during the late 
1980s. The main production areas are in harsh 
environments found in Morocco, the southeastern 
Iberian Peninsula, Turkey, and the Italian islands of 
Pantelleria and Salina. This species has developed 
special mechanisms in order to survive in the 
Mediterranean conditions, and introduction in semiarid 
lands may help to prevent the disruption of the 

equilibrium of those fragile ecosystems. (Germano, De 
Pasquale et al. 2002) 
        Capparis spinosa is highly variable in nature in its 
native habitats and is found growing near the closely 
related species C. sicula, C. orientalis, and C. aegyptia. 
Scientists can use the known distributions of each 
species to identify the origin of commercially prepared 
capers(Khanfar, Sabri et al. 2003). The shrubby plant is 
many-branched, with alternate leaves, thick and shiny, 
round to ovate in shape. The flowers are complete, 
sweetly fragrant, showy, with four sepals, and four 
white to pinkish-white petals, many long violet-colored 
stamens, and a single stigma usually rising well above 
the stamens (Rhizopoulou and Psaras 2003). 
Environmental requirements 

The caper bush requires a semiarid climate. 
Mean annual temperatures in areas under cultivation 
are over 14°C and rainfall varies from 200 mm/year in 
Spain to 460 in Pantelleria and 680 in Salina. In 
Pantelleria, it rains only 35 mm from May through 
August, and 84 mm in Salina. A rainy spring and a hot 
dry summer are considered advantageous. This 
drought-tolerant perennial plant has favorable 
influence on the environment and it is utilized for 
landscaping and reducing erosion along highways, 
steep rocky slopes, sand dunes or fragile semiarid 
ecosystems. 

Harvest duration of at least 3 months is 
necessary for profitability. Intense daylight and a long 
growing period are necessary to secure high yields. 
The caper bush can withstand temperatures over 40°C 
in summer but it is sensitive to frost during its 
vegetative period. The potential exposure of caper 
hydraulic architecture to cavitations has recently been 
proposed as an explanation for its susceptibility to 
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freezing conditions. On the other side, caper bush 
seems to be able to survive low temperatures in the 
form of stump, as it happens in the foothills of the 
Alps. Caper plants have been found even 1,000 m 
above sea-level though they are usually grown at lower 
altitudes. Some Italian and Argentine plantings can 
withstand strong winds without problems, due to caper 
bush decumbent architecture and the coriaceous 
consistency of the leaves in some populations(Ma, Lu 
et al. 2010; Wang, Shi et al. 2012). 

The caper bush is a rupiculous species. It is 
widespread on rocky areas and is grown on different 
soil associations, including alfisols, regosols and 
lithosols. In different Himalayan locations, C. spinosa 
tolerates both silty clay and sandy, rocky or gravelly 
surface soils, with less than 1% organic matter. It 
grows on bare rocks, crevices, cracks and sand dunes 
in Pakistan, in dry calcareous escarpments of the 
Adriatic region, in dry coastal ecosystems of Egypt, 
Libya and Tunisia, in transitional zones between the 
littoral salt marsh and the coastal deserts of the Asian 
Red Sea coast, in the rocky arid bottoms of the Jordan 
valley, in calcareous sandstone cliffs at Ramat Aviv, 
Israel, and in central west and northwest coastal dunes 
of Australia. It grows spontaneously in wall joints of 
antique Roman fortresses, on the Wailing Wall, and on 
the ramparts of the castle of Santa Bárbara (Alicante, 
Spain). Moreover, this bush happens to grow in the 
foothills of the Southern Alps (Verona, Italy) and is a 
common species on city walls in Tuscany (Italy) and 
on bastions of Medina and Valletta (Malta).Clinging 
caper plants are dominant on the medieval limestone-
made ramparts of Alcudia and the bastions of Palma 
(Majorca, Spain). This aggressive pioneering has 
brought about serious problems for the protection of 
monuments (Ma, Lu et al. 2010). 

The caper bush has developed a series of 
mechanisms that reduce the impact of high radiation 
levels, high daily temperature and insufficient soil 
water during its growing period. (Lam, Han et al. 2009; 
Zhang and Tan 2009) 

Caper bush has a curious reaction to sudden 
increases in humidity - it forms wart-like pock marks 
across the leaf surface. This appears to be harmless, as 
the plant quickly adjusts to the new conditions and 
produces unaffected leaves. 

It also shows characteristics of a plant adapted 
to poor soils. (Tesoriere, Butera et al. 2007)This shrub 
has a high root/shoot ratio and the presence of 
mycorrhizae serves to maximize the uptake of minerals 
in poor soils. Different nitrogen-fixing bacterial strains 
have been isolated from the caper bush rhizosphere 
playing a role in maintaining high reserves of that 
growth-limiting element. (Lam, Han et al. 2009). 
Propagation 

Capers can be grown easily from fresh seeds 
gathered from ripe fruit and planted into well drained 
seed-raising mix. Seedlings will appear in 2–4 weeks. 
Old, stored seeds enter a state of dormancy and require 
cold stratification to germinate. The seed of the genus 
Capparis is bitegmic. The testa is 0.2–0.3 mm thick, 
with all its cell walls somewhat lignified, some of them 
with distinct thickening; its tegmen consists of an outer 
fibrous, lignified layer four to ten-cell thick, with a 
lignified endotegmen composed of contiguous cuboid 
cells, with strongly thickened radial walls. Only the 
mesophyll between exo- and endotegmen is 
unlignified. Caper seed germination shows a 
dependence on the integrity of the covering structures. 
The viable embryos germinate within 3 to 4 days after 
partial removal of the lignified seed coats. (Caglar, 
Caglar et al. 2005)The seed coats and the mucilage 
surrounding the seeds may be ecological adaptations to 
avoid water loss and conserve seed viability during the 
dry season. 

Use of stem cuttings avoids high variability in 
terms of production and quality. Nevertheless, plants 
grown from cuttings are more susceptible to drought 
during the first years after planting. Caper bush is a 
difficult-to-root woody species and successful 
propagation requires careful consideration of biotypes 
and seasonal and environmental parameters. Rooting 
percentages up to 55 are possible when using one-year-
old wood, depending on cutting harvest time and 
substrate utilized.(Caglar, Caglar et al. 2005) 
Propagation from stem cuttings is the standard method 
for growing ‘Mallorquina’ and ‘Italiana’ in Spain, and 
‘Nocella’ in Salina. Hardwood cuttings vary in length 
from 15 to 50 cm and diameter of the cuttings may 
range from 1 to 2.5 cm. Another possibility is to collect 
stems during February through the beginning of March, 
treat them with captan or captafol and stratify them 
outdoors or in a chamber at 3–4 °C, covered with sand 
or plastic. Moisture content and drainage should be 
carefully monitored and maintained until planting. 
Using semi-hardwood cuttings, collected and planted 
during August and September, low survival rates 
(under 30%) have been achieved. Softwood cuttings 
are prepared in April from 25- to 30-day shoots. Each 
cutting should contain at least two nodes and be six to 
ten centimeter long. Basal or sub terminal cuttings are 
more successful than terminal ones. Then, cuttings are 
planted in a greenhouse under a mist system with 
bottom heat; 150 to 200 cuttings/m2 may be planted. 
(Caglar, Caglar et al. 2005; Ozcan 2008) 
Medicinal uses 

In Greek popular medicine, a herbal tea made 
of caper root and young shoots is considered to be 
beneficial against rheumatism. Dioscoride (MM 2.204t) 
also provides instructions on the use of sprouts, roots, 
leaves and seeds in the treatment of strangury and 
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inflammation(Ageel, Parmar et al. 1986; Tlili, Khaldi 
et al. 2010). 

Different flavonoids were identified in caper 
bush and capers: rutin (quercetin 3-rutinoside), 
quercetin 7-rutinoside, quercetin 3-glucoside-7-
rhamnoside, kaempferol-3-rutinoside, kaempferol-3-
glucoside, and kaempferol-3-rhamnorutinoside. Rutin 
is a powerful antioxidant bioflavonoid in the body, and 
is used as a dietary supplement for capillary fragility. 
Rutin has no known toxicity(Lam, Han et al. 2009; 
Tlili, Nasri et al. 2009; Yang, Wang et al. 2010). 
Capers contain more quercetin per weight than any 
other plant(Darwish and Aburjai 2010; Yang, Wang et 
al. 2010).  

Caper root bark and leaves may have some 
anticarcinogenic activity. In fact, the hydrolysis 
products of indol-3-ylmethyl glucosinolates have 
anticarcinogenic effects(Arena, Bisignano et al. 2008; 
Lam and Ng 2009). Although the consumption of 
capers is low in comparison with the intake of other 
major dietary sources of glucosinolates (white cabbage, 
broccoli and cauliflower) it may contribute to the daily 
dose of natural anticarcinogens that reduces cancer 
risk. Glucosinolates are also known to possess 
goitrogenic (anti-thyroid) activity. Also, rutin and 
quercetin may contribute to cancer prevention (Cao, Li 
et al. 2010). Selenium, present in capers at high 
concentrations in comparison with other vegetable 
products, has also been associated with the prevention 
of some forms of cancer. [18]Capers are good for 
people who suffer from mar disease(Tesoriere, Butera 
et al. 2007; Ramezani, Aghel et al. 2008; Daoudi, 
Aarab et al. 2012). 
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Abstract:During the last years, organizational performance of manufacturing organizations is considered to be a key for a 
country’s economy. As a result of high positive performance of manufacturing organization; the overall effects on the society 
have attributed the attention and the interest of organisational researchers. Armstrong and Baron (2003) highlighted the need of 
performance management as being strategic, integral (vertical, functional, human resource integration and integration of 
individual needs), focus on performance improvement as well as with the development. Gates and Otley (1999) further broaden 
the scope of performance measurement to include strategy development and the taking of action. In this study, researcher 
investigates the extent to which an organizational performance is affected by the actions of manufacturing leaders than by just 
implementing strong rules and regulations in the manufacturing organization. It was also examine whether differences in 
manufacturing organizational performance and actions of their leaders relate directly to manufacturing organizational 
performance or vice versa. There are number of tools and techniques available to measure organizational performance e.g. 
balance score card theory (BSC) by Kaplan and Norton (1992) based on stakeholder theory. The balanced scorecard approach 
was used as an operational tool, and it is employed to measure and improve operational performance of manufacturing 
organizations. According to Professor, Bob Kaplan, balance scorecard approach has further extended the measurement of 
organizational performance. Lipe and Salterio’s (2000) observed that the application of balance scorecard approach facilitates 
managers’ judgment, they further elaborate that balance scorecard approach improves managers’ judgement regarding what is 
actually essential without any overloading of information. Further according to Tomasello M et al (2005), humans are more 
skilled than other animals at discerning what others are perceiving, intending, desiring, knowing, and believing—allowing group 
decision based on mutual discussion. It is therefore expected that the performance of the manufacturing organizations in this 
study to be attributed to the ability to actually do the job of their subordinates by the manufacturing leaders and thus set an 
example for the workers and thus enhance the performance of the manufacturing organization. Based on the results of data 
analysis of 132 manufacturing organization leaders/workers, it was found that organizational performance measured using 
balance score card approach is negatively related to both strong rules and regulations than by the actions of manufacturing 
organization leaders. Researcher argues this is due to strong rules and regulations in manufacturing organizations and so 
subordinates own innovativity reduces and causes organisational performance at stack. On the other hand manufacturing leaders’ 
positive attitude has a significant positive relation between manufacturing organisational performance. Finally, it was also 
observed that manufacturing leaders educational background, related field experience positively influences the manufacturing 
organizational performance. Overall, results suggest that the more skilled and experience a manufacturing leader has, the more 
positive is the organizational performance. In a nut shell it can be concluded that manufacturing organizational performance is 
directly related to the actions of manufacturing leaders as well as the skills, experience and ability to do the job of his/her 
subordinate. A model for improving performance of manufacturing organizations has been developed as a result of data analysis 
of this study and is presented in this paper to enhance the performance of manufacturing organizations.  
[Syed Athar Masood, Mirza Jahanzaib, Khalid Akhtar. Do actions speak louder than words? An empirical investigation in 
terms of organizational performance in manufacturing organizations. Life Sci J 2012;9(4):687-693] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 107 
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1. Introduction: 

There is a large and growing body of 
evidence that demonstrates a positive link between the 
actions of manufacturing leaders and organizational 
performance. The emphasis is on actions of 
manufacturing leaders in manufacturing organizations 
that reflects the view that manufacturing 
organizational performance depends less on tangible 
resources, but rather on intangible ones, particularly 
actions of manufacturing leaders. Recruiting and 

retaining the best manufacturing leaders, however, is 
only part of the equation. The organization also has to 
leverage the skills and capabilities of its manufacturing 
leaders by encouraging manufacturing leaders’ 
positive actions and providing a supportive 
environment in which manufacturing leaders can 
freely apply their skills, knowledge and experience to 
enhance subordinates’ productivity.  In this study, 
researcher will assess the manufacturing leader’s 
actions that can lead to improved organizational 
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performance and identify the key elements of the 
actions of manufacturing leaders which are essential to 
make subordinates more productive. The researcher 
will also examine the effect of these actions of 
manufacturing leaders on productivity and 
subsequently the impact on organizational 
performance, for which evidence is now growing. The 
purpose of this study was to test the effects of 
organizational performance relationship with the 
actions of manufacturing leaders Based on a cross-
sectional study of manufacturing organizations 
performance and actions of manufacturing leaders , the 
paper tests whether the positive actions of 
manufacturing leaders  are a key to enhance 
manufacturing organizational performance or vice 
versa. The questionnaire for this purpose was designed 
to find whether the positive actions of manufacturing 
leaders are one of the factors to enhance 
manufacturing organizational performance. The 
findings of the study will have implications for 
manufacturing leaders as well as for the top 
management of manufacturing organizations wishing 
to formulate a strategy to enhance manufacturing 
organizational performance  based on manufacturing 
leaders’ characteristics. 

 
2. Literature review 

Pertaining to performance management, few 
comprehensive definitions have been considered. 
Glossary of Performance Terms (IDeA) highlight that 
it involves understanding and taking actions on 
performance issues at each management level of the 
organisation, it starts from individuals, to 
organisational teams and its directorates and ultimately 
leads through to the whole organisation itself. It also 
involves performance measurement, systems and 
processes. Performance management is basically deals 
with managing people and ‘the way people within an 
organisation operate and work together’. 
Organisational issues for example 
management/leadership styles, decisional issues, 
motivating people and persuading innovative ways, 
and risk taking are just a few variables to enhance 
organisational performance. 

The definition of performance management 
elaborates the depth of the subject highlighting some 
of the activities involved in managing performance, 
that require a range of multi skills and functional 
approaches. Performance management has developed 
from diverse origins. During the last decades, number 
of measurement and management tools and approaches 
has been designed by number of researchers. For 
example, financial management and particularly 
management accounting have been designed for 
assessing and monitoring the financial performance of 
organisations; Operations Management particularly 

focus on the  “shop floor” performance and it is mostly 
targeting on improving output and efficiency of  
manufacturing or service organisations; Strategy 
Management concerned  with the development of 
plans to achieve future goals and objectives. Personnel 
management have been developed for managing the 
performance of staff. It is not very old concept that 
performance management from these different fields 
has started to unite and identify the need for 
integration into a multidisciplinary loom to manage 
performance. Neely et al, (1995) defined performance 
measurement that it is a system of accounting the 
efficiency and effectiveness of actions. Neely, (1998) 

further described, the actions needed to quantify the 
performance of organisations by pinpointing the 
performance measurement system as comprising three 
inter-related factors:  

 Individual measures that quantify the 
efficiency and effectiveness of actions.  

 A set of measures that combine to assess the 
performance of an organisation as a whole.  

 A supporting infrastructure that enables data 
to be acquired, collated, sorted, analysed, 
interpreted and disseminated.  
This definition given by Neely, (1998) is 

assumed to be one of the exact and mostly cited 
definitions for performance measurement, others 
famous definitions of performance management given 
by e.g., Ittner, Larcker and Randall ( 2003), Gates, 
(1999) and Otley, (1999) have further widen the area 
of performance measurement and it also contain 
strategy development as well as taking of actions.    

A review of the literature by Archer and Otley et 
al, (1990-2003) identifies a number of reasons for 
managing performance as:  

 Strategy Formulation, it deals with the 
objectives of the organisation and in what 
ways organisation is planning to target these 
objectives.  

 Managing the strategy implementation plan in 
the organisation; it can be achieved by 
analysing the strategy implementation 
progress with the strategy of the organisation 
as planned in the beginning.  

 Challenging the assumptions made during 
implementation process, and it can be 
achieved by targeting the implementation of a 
planed strategy as well as to assure that its 
parameters are legitimate.  

 Checking the position where you are, by 
analysing performance achieved with the 
performance planned.  

 Conforming to the non-negotiable issues, this 
can be achieved by checking whether the 
organisation is fulfilling the minimum 
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standards require to survive in the market (for 
example, legal, social and environmental 
requirements, etc).  

 Properly communicate the strategy to all the 
organisational teams, it can be achieved by 
communicating the information regarding 
strategic goals/objectives the organisational 
teams are required to achieve.  

 Properly communication the strategy of the 
organisation with all the stakeholders of the 
organisation.  

 Give timely feedback to the organisational 
teams regarding how they are 
performing/achieving the organisational 
goals/objectives against the planned 
goals/objectives.  

 Reward the good performers in the 
organisation who are achieving the strategy as 
planned, to motivate others as well as to the 
good performers.  

 Evaluate the organisational performance 
against the benchmark of different 
organisations, units,  departments, 
organisational teams as well as against the 
individuals.  

 Provide information regarding management 
decision-making.  

 Give encouragement  for 
innovation/improvement in the existing 
process and self learning.  

As argued by Neely, Kaplan and Norton; 
performance management system is assumed to be 
interactive (Neely, 1998; Kaplan and Norton, 2001) 
because its main roles are to aid the execution of the 
business strategy and to question strategic 
assumptions. To measure organisational performance, 
managers who use the balance scorecard, as an 
interactive system are overloaded; are not able to 
interactively use the system (Weber and Schaeffer, 
2000). According to the research of (Lipe and 
Salterio’s, 2000, 2002), the application of the balance 
scorecard approach gives managers’ a clue in  
judgement, regarding what is essential; and it is 
basically not create the information overload. 
According to the survey of Nilsson and Kald’s(2002) 
about Nordic organisations, the strategic performance 
management systems (SPM) are applied both 
diagnostically and interactively. 

According to Watkin and Hubbard, (2003) 
'research has … constantly indicating that an 
organisational culture can have a direct affect of up to 
30 percent of the difference in top organisational 
performance measures'. Wiley and Brooks, (2000) also 
cited sufficient research … that analyse the linkage 
among employees work and its relative organisational 

performance success relative to that work'. They 
concluded that research as ' the more 
favourable/friendly organizational /leadership culture 
is in a work place, the more energetic and more 
productive the organisation workforce will be'. 

Organizational Performance Management (OPM) 
in the manufacturing organizations scenario is ‘the 
manufacturing organizational leader’s activities 
necessary to improve the product quality as well as 
organizational profit margin’. Organisational 
Performance Management (OPM) in the public sector 
is ‘the managerial activities necessary to promote well-
performing policy management and public service 
delivery’ (the Organisation for Economic Cooperation 
and Development; OECD, 1997:8). Organisational 
performance management in terms of government 
atmosphere refers to the functions /activities of the 
government as well its agencies/departments for its 
plan, implementation, review and evaluation of the 
programmes and projects for its effectiveness in terms 
of its policies’.  

This paper investigates the extent to which a 
manufacturing organisation performance is reflected 
by the actions of its manufacturing leaders. During the 
last years, organizational performance of 
manufacturing organizations is considered to be a key 
for a country’s economy. As a result of high positive 
performance of manufacturing organization, the 
overall effects on the society have grasped the 
attention and the interest of organisational researchers. 
Armstrong and Baron, (2003) highlighted the 
importance of performance management being 
strategic, integrated (vertical, functional, HR 
integration and integration of individual needs), 
concerned with performance improvement and 
concerned with development. Gates,  and Otley, 
(1999) further broaden the scope of performance 
measurement to include strategy development and the 
taking of action. In this study, researcher investigates 
the extent to which an organizational performance is 
affected by the actions of manufacturing leaders than 
by just implementing strong rules and regulations in 
the manufacturing organization. It was also examined 
whether differences in manufacturing organizational 
performance and actions of their leaders relate directly 
to manufacturing organizational performance or vice 
versa. There are number of tools and techniques 
available to measure organizational performance e.g. 
balance score card theory (BSC) by (Kaplan and 
Norton, 1992) based on stakeholder theory. 

To see what contributes to competitive advantage, 
Wright, (2010) and others acknowledge that internal 
resources be viewed as crucial to sustained 
effectiveness. Wright et al, (2001) and Penrose, (1959) 
presented the resource-based view (RBV) of the firm, 
and after wards it was also articulated by Rumelt, 
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(1984), Barney, (1991) and Dierickx & Cool, (1989). 
The RBV basically focus on the necessity for an 
organisation to take part as valuable group of resources 
and integrating them in innovative and productive style 
to assure organisational performance. It is to be noted 
that competitive advantage is not only dependent, as 
normally considered, for example, natural resources, 
technology employed, as well as economies of scale, 
since these are very simple and straightforward to 
reproduce. However, competitive advantage in terms 
of RBV is solely dependent on the valuable, rare, and 
hard-to-reproduce resources that exist in within an 
organisation. Human capital in a real sense is an 
‘invisible asset’ Itami, (1987).  
 
3. Methodology 

This research was quantitative in enquiry and 
it was focussed at exploring if manufacturing leaders 
actions i.e., whether the command of manufacturing 
leaders over the job of the subordinates, educational 
background of manufacturing leaders, strong 
knowledge of the job performed by the subordinates 
and manufacturing leaders experience, have a positive 
effect on manufacturing organisations performance or 
vice versa.  
From the literature review of organisational 
performance, it is evident that leaders strong 
knowledge, extensive experience and the leaders 
ability to perform subordinates job have a positive 
affect on the overall organisational performance  
Keeping in view of the facts from the literature of 
organisational performance, , a questionnaire was 
designed based on the consideration of manufacturing 
leaders ability to have a grasp on the job of 
subordinates, strong knowledge of the job and 
experience of the manufacturing leaders. The 
questionnaires were sent both by email and by post to 
the manufacturing leaders, i.e., managers, assistant 
managers and shop floor supervisors; and constant 
follow up of the questionnaire was done afterwards.  In 
sum a total of 132 developed questionnaires were 
emailed or posted to manufacturing leaders of twelve 
manufacturing organisations. In response to 132 
questionnaires, 104 questionnaires were returned 
completely filled, resulting a 78% response rate. The 
returned questionnaires were analyzed quantitatively 
using SPSS 17.  Summary of some of the data received 
from respondents is summarized in table-1 to 3. 

In term of years of service, respondents’ work 
experience in their respective organisations is 
tabulated and shown in table 2 as follows:- 

The respondents were requested to give their 
view in the form of either “Yes” or “No” to the 
questions, some of the questions asked from the 
respondents are summarized in table-3.  
 

Table 1. Summary of Type of Manufacturing 
Organisations from which Data was Collected 

Industry / Project No. of 
Participants 

Percentage 

Large Manufacturing 
Organisations employing 300 
or more employees 

76 57.57 

Medium Size Manufacturing 
Organisations employing 100 
to 300  employees 

34 25.75 

 Small to Medium Size 
Manufacturing Organisations 
employing 50 to 100 
employees 

22 16.66 

 
Table 2 Demographic Data 

No. of Years of Service No. of Participants Percentage 
0- 3 56 42.42 
3-5 26 19.69 
5-8 19 14.39 
8-12 31 23.48 
Total 132 100 

 
Table 3 Summary of the Questionnaire 

S. 
No. 

Questions 

 
1 

Do you think the manufacturing leaders’ strong 
knowledge about the job done by his/her subordinates has 
a positive effect on organisational performance? 

 
2 

Does manufacturing leaders’ related experience to the job 
performed by his/her subordinates’ have a positive effect 
on organisational performance? 

3 Do you think manufacturing leaders’ strong educational 
background have a positive effect on organisational 
performance? 

4 Does manufacturing leaders’ strong ability to do the job 
of his/her subordinates’ have a positive effect on 
organisational performance? 

5 Do you think manufacturing leaders’ who are considered 
to be role models have a positive effect on organisational 
performance? 

6 Does manufacturing leaders’ positive attitude towards 
his/her subordinates have a positive effect on 
organisational performance or to enhance manufacturing 
organisational performance? 

7 Do you think that by implementing strong 
rules/regulations in manufacturing organisations have a 
positive effect on manufacturing organisations 
performance? 

 

4. Analysis and Results  
Data collected from the respondents was 

analysed using SPSS 16.0. Summary of the results 
obtained from the respondents is shown in table-4 and 
graphically shown in figure-1. It is evident from the 
results of the data analysis that respondents were asked 
whether the manufacturing leaders’ strong knowledge 
about the job done by his/her subordinates has a 
positive effect on organisational performance. About 
81 percent of the respondents were in favour of the 
opinion. When the same respondent were asked 
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whether manufacturing leaders’ related experience to 
the job performed by his/her subordinates’ have a 
positive affect on organisational performance 
manufacturing, 65 percent of the respondents replied 
positively and  94 percent of manufacturing leaders 
also replied positively. Regarding manufacturing 
leaders’ strong educational background have a positive 
affect on organisational performance,  85 percent of 
manufacturing leaders’ were in favour of the opinion 
of strong ability of the manufacturing leaders’ to do 
the job of his/her subordinates’ have a positive affect 
on organisational performance,  92 percent of the 
manufacturing leaders’ responded in favour of the 
question about positive attitude of manufacturing 
leaders towards his/her subordinates have a positive 
effect on organisational performance, whereas  only 17 
percent of the respondents were in favour of the 
opinion regarding implementing strong 
rules/regulations in manufacturing organisations have 
a positive effect on manufacturing organisations 
performance. It is to be mentioned here that the 
respondents replied in a similar fashion regardless of 
organisational size, or with respect to the experienced 
they possessed.   (Neely et al, 1995) defined 
performance measurement as the process of 
quantifying the efficiency and effectiveness of actions. 
The results of data analysis of this study also indicates 
that manufacturing organisational performance 
(efficiency and effectiveness) is directly proportional 
with the manufacturing leaders’ attitude, experience, 
educational background and ability to do the job of 
his/her subordinates’. This can be stated that actions of 
manufacturing leaders, i.e., managerial skills, job 
related experience, educational background and ability 
to perform subordinates’ job) can have a positive 
impact on manufacturing organisation performance 
just as the idiom ‘actions speak louder than word’. 
From the results of data analysis of this study, a model 
has been developed to enhanced manufacturing 
organisational performance as shown in figure-2  
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Fig 1. Graphical Representation of Summary of 
Responses of the Questionnaire 
 
 

Table 4 Summary of Responses of the questionnaire  
S. 
No. 

Questions No. of 
Respondents 
responded 
as “Yes” 

No. of 
Respondents 
responded 
as 
“No” 

 
1 

Do you think the 
manufacturing leaders’ 
strong knowledge about 
the job done by his/her 
subordinates has a 
positive effect on 
organisational 
performance? 

107 25 

 
2 

Does manufacturing 
leaders’ related 
experience to the job 
performed by his/her 
subordinates’ have a 
positive effect on 
organisational 
performance? 

87 45 

 
3 

Do you think 
manufacturing leaders’ 
strong educational 
background have a 
positive effect on 
organisational 
performance? 

124 8 

 
4 

Does manufacturing 
leaders’ strong ability to 
do the job of his/her 
subordinates’ have a 
positive effect on 
organisational 
performance? 

112 20 

5 Do you think 
manufacturing leaders’ 
who are considered to be 
role models have a 
positive effect on 
organisational 
performance? 

126 6 

6 Does manufacturing 
leaders’ positive attitude 
towards his/her 
subordinates have a 
positive effect on 
organisational 
performance or to 
enhance manufacturing 
organisational 
performance? 

121 11 

7 Do you think that by 
implementing strong 
rules/regulations in 
manufacturing 
organisations have a 
positive effect on 
manufacturing 
organisations 
performance? 

23 109 

 
In the lights of data analysis and results 

obtained, a research model is being developed to 
enhance the performance of manufacturing 
organisations as  shown in figure 1.  
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

692 
 

 

Fig 1. Developed Model to Enhanced 
Manufacturing Organisational Performance 
 
 
 
5. Conclusion  

(Terziovski et al, 1999) concluded that 
manufacturing organisation performance is more likely 
to achieve better performance in employee relations, 
customer satisfaction, operational performance and 
business performance, with total quality management 
than without total quality management (Milé 
Terziovski, Danny Samson, 1999). However this study 
also found that affect of manufacturing organizational 
performance is dependent on the strong managerial 
skills of manufacturing leaders in addition to high 
educational back ground, more job related experience 
and ability to perform subordinates’ job. The results of 
this study indicates that manufacturing organisations 
performance will be high if manufacturing leaders 
have good educational background, possess good 
managerial skills, have job related experience and 
command over the subordinates’ job performed. This 
is in line with the idiom ‘actions speak louder than 
word’. The result of this study has been used to 
develop a model to enhance the performance of 
manufacturing organisations and is depicted in figure 
1. This model can be used in the selection of suitable 
manufacturing leaders to enhance the performance of 
manufacturing organisations. The developed model 
was the outcome of data obtained from manufacturing 
organisations; however it can also be used to enhance 
organisational performance of any type of organisation 
if tested successfully.  
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Abstract: Omar Khayyam (1047-1123) was born in the Seljuk period, one of the greatest eras of Iranian history in 
terms of the profusion of towering figures in different branches of learning. He was the man who, in collaboration 
with other astronomers, succeeded to devise the Jalalian calendar in the region of Malikshah (1073-1092), an 
enormous achievement indeed. Khayyam, in his Quatrains, challenged religious doctrines, alluded to the hypocrisy 
of the clergy, cast doubt on almost every facet of religious belief and appeared to have advocated a type of 
humanism.The draft sybaritic image of Khayyam after translation of Fitzgerald in the West that has led established 
pubs and wine called Omar Khayyam, often based on hedonistic approach of Rubaiyat For finding the effect of 
quatrain of Khayyam in the Europe, it needed to define some philosophical terms as Epicurism, Hedonism and 
materialism, then study the philosophical approaches of these quatrains in the west and analyzed them according of 
political and social situation of that era. This research, by referring to some methods of criticism, based on written 
historical events and the phenomenological model, tried to present the new theoretical point of view of relatively 
realistic message of Khayyam in the world. 
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Introduction: 

Philosophical approaches of Rubaiyat of 
Omar Khayyam in Europe and the West, often 
expressed during the translations of Rubaiyat from the 
original language. In most cases, these translations 
have reflected in the base of Fitzgerald’s free 
translations of quatrains and Epicurus attitude in unreal 
meaning. It should be noted that each of the 
translations that was made under affecting of 
Khayyam’s thought school, with regard to social and 
cultural infrastructure and its own period, just includes 
an explanatory of small corner of this school. Although 
a large part of these viewpoints, regardless of their trait 
and differentiation, in some general definitions, was 
expressed in the form of approaches of studying 
Khayyam. 

The draft sybaritic image of Khayyam after 
translation of Fitzgerald in the West that has led 
established pubs and wine called Omar Khayyam, 
often based on hedonistic approach of Rubaiyat. Thus, 
the aim of this article is determine to how extent 
altered and distorted image of Khayyam that has been 
engraved today in the minds of European and Western 
was because of Fitzgerald epicures realize of the 
Rubaiyat? Also what lead to change epicures realize to 
hedonistic? For finding the effect of quatrain of 
Khayyam in the Europe, it needed to define some 
philosophical terms as Epicurism, Hedonism and 
materialism, then study the philosophical approaches 
of these quatrains in the west and analyzed them 
according of political and social situation of that era. 
In addition, this research, by referring to some 

methods of criticism, based on written historical events 
and the phenomenological model, should be presented 
the new theoretical point of view of relatively realistic 
message of Khayyam in the world. 

For the first time about hundred and fifty 
years before Fitzgerald’s translation, quatrain of 
khayyam was published in Latin, then in German by 
Thomas Hayde in a book titled "ancient Iranian 
religious history” and Around 1818 AD, 
Hammerpurgustall, Austrian Orientalist, in his book 
titled “History of oratory Art “published twenty four of 
quatrains attached to selected work of two hundred of 
Persian poets in German. However no one, caused 
huge reflect on literature and social atmosphere of that 
period (Alavi,B, 1986).  

Despite of the translations was made in this 
period, introducing Khayyam in the global arena, 
returns to the nineteenth century and the free 
translation of the Rubaiyat by Fitzgerald. The Century 
which due to the global consequences of world wars in 
one hand and extend of thinking of materialism, 
secularism and church humanism, in the other hand 
has considered an admitted to the emergence and 
development base for Khayyam thoughts in the Europe 
and West. Fitzgerald’s translation during the 
nineteenth and twentieth century, for those readers 
who had a materialist view on poems, was considered 
a new reflection in Epicurus philosophy in unreal 
means and propagandizes a new version of Hedonism.  
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Reflect of Rubaiyat in the literary movements in 
the west: 

Researches in the area of study Khayyam 
indicate that several distinct and understanding, 
sometimes opposite with together, of Khayyam’s 
complex character are presented in Europe and 
particularly in the West.  However, each one of these 
interpretations includes an aspect of labyrinth 
character of Khayyam. This question is discussing 
now, that the European readers, were Believed on 
Khayyam whom Fitzgerald has offered in Victorian 
disposition and hedonist or Khayyam whom 
subsequently Nicholas depicted in Sufism on his 
translation(Sahbazi,H,1992)? 
 Many analysts have distributed theorists around 
global reflect of the Rubaiyat.In this way, some of 
them believe that results of European wars had caused 
this global distribution of Rubaiyat of Khayyam, some 
others, think that Rubaiyat was a resort and relieve for 
emotional suffering of those human who saw their 
traditional beliefs into question because of increasing 
natural science advances, more than before. Obviously, 
in such circumstances of the transition period of 
romanticism and modernism, literary mission of the 
Victorian era poets was palpable. Survey poets of 
poetry in this period of British Literature is a witness 
that the novels in this period are devoted to topics such 
as social concerns like unemployment, poverty, 
disease and death, also the poetry of this period was 
filled with regret themes such as, Depression, 
loneliness, and conflict between doubt and faith. 
Another obvious feature in the poetry of this period is 
despite aggressive, critical and even apostasy tone, 
which is in the sample can be found in the poems of 
Alfred Tennyson (1809-1892) (Tennyson, Alfred, 
Lord. 1991).  

Contrary to the manner which is seen in poetry 
poets like Alfred Tennyson, at that period, free 
translate of Fitzgerald was written affected by 
Rubaiyat of Khayyam as all facade mirror images of 
beautiful and ugly aspects of life. The mirror for 
reminiscent of some philosophical questions and 
unsolved mystery with critical and protest tone. 
Criticism because of completeness demand and 
protest, because of failure. While the achievement of 
these unanswered questions, is the sadness resulting 
from the questioning of religious belief and shake the 
foundations of faith, which sits on the mirror like rust. 
But Fitzgerald as Khayyam, rises to conflict with the 
contemplation sufferings, by invitation to joy, 
happiness and taking refuge in drink and forget 
sorrow. Perhaps, because of being so comprehensive 
and beyond of time and place the content of 
Khayyam’s Rubaiyat that Fitzgerald imaged by relying 
on internal states, has caused and provided this global 
fortune. Now the question has mooted here that critical 

look and protest tone of Fitzgerald at what extent look 
similar to the critical look and protest tone of 
Khayyam. 
 By studying and comparing the monotheist 
beliefs of Khayyam in his Epistles and philosophical 
works, and his inviting to contentment and 
magnanimity in Rubaiyat, it won’t far from the minds 
that construe his criticism from the aesthetic look 
which from Worship and devotion caused by sincere 
relationship with God, known him rightful for such 
criticism. Perhaps, if Fitzgerald dominated to Persian 
language and translated Rubaiyat by studying other 
science-Philosophical Epistles of Khayyam and 
attention to other moral aspects in the Rubaiyat 
regardless of inner and personal feelings, today, would 
provide more realistic understanding of Khayyam 
epicure citing to hermeneutics science. 
 Clearly, the draft sybaritic image of Khayyam 
after translation of Fitzgerald in the West that has led 
established pubs and wine called Omar Khayyam, 
often based on hedonistic approach of Rubaiyat. Thus, 
how extent altered and distorted image of Khayyam 
that has been engraved today in the minds of European 
and Western was because of Fitzgerald epicures realize 
of the Rubaiyat?  
     Along with a comprehensive spread of Fitzgerald 
translation throughout England and Europe, also 
impress of  the  literary societies in that period  from 
the thinking-philosophical  process, emergence of 
movement and literary circles is seen that  inundated 
the boundaries and gradually has found particular 
status in the west include America. 

Studies in this topic indicate that  most of 
dominant approaches in the field of study of khayyam, 
were related to mentioned activities of literary circles 
and affected by situation of  literature in that period 
that briefly mentione: 

 
● One of these movements was association of pre-

Raphaelite, which was founded by three students 
from Oxford University in the England in1848. 
Although, at the beginning this association was 
formed with the aim of evolution in the Arts and 
particularly in painting, However due to the 
tendencies  of members such as “Dante “Gbryyl 
Rastey”, ‘Svyynbrn” and “Michael Rastey“, to 
literature such as poem, led to literature(Bern 
J,2004).  

● In 1869 with the publication of a criticism article 
on  Fitzgerald Rubaiyat by “Charles Eliot Norton 
(and deliver 74 cases of the Rubaiyat on it), it 
seems that a new understanding and  another 
fictitious image of the Rubaiyat of Omar 
Khayyam was created, image based materialistic 
philosophy that merely represent an unworthy 
face of life. Then in 1899, a different naturalistic 
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picture of Rubaiyat of Khayyam was presented 
by “Mark Twain”( Verner Sh, 2004). He 
attempted to versify some quatrains, affected by 
Fitzgerald’s Rubaiyat and his personality, that in 
the critical sarcastic them applied to challenge the 
nature and humanism also defeat man against 
nature.He seems, by basing the issues such as 
senescence, human decay and death in his poems, 
has been in a philosophical transition. Transition 
from naturalism to existentialism. For instance: 

  
Sleep! For the sun scores another day 
Against the tale allotted you to stay 
Reminding you, is risen and now 
Serves notice, ignore it while you may 
 

●The poem “Love Song of Alfred Profrack” First 
published in 1915, is a dramatic narrative that 
despite accentuating the negative themes in the 
poem and using allegorical language, offers the 
classic form and symbolic perspective. Thus, it 
seems that in addition to the effect of Khayyam 
messages on the soul and mind of Elliott, his pen 
and writing has not been deprived of Khayyam. 
Even contradictory images in his poetry are a 
sign of paradox in the Rubaiyat. Within the 
poem, he relies on the main cultural depravity of 
materialistic society of West, paying attention to 
human distress that despite his knowledge of 
humility, vanity and banality of this material 
world, has condemned to live in it(Capleston 
F,1984). he also in his other poem “Devastated 
Land-1927” was imaging the declaim of the 
civilization that because of fading the beliefs, all 
human actions become meaningless as far as that 
death has no promises to restriction. In all of his 
works, he communicated the spirit of the 
Rubaiyat in the humanistic form and sense of 
seeking perfection, by particular symbolic and 
critical language. Even the Sanskrit prayer that he 
mentioned in the end of his collection, relates to 
desperately trying to fiend rescue way and earn 
peace also reminder this quatrain of Khayyam. 

 
I wish the rest were replaced or this far way were 

reached 
I wish after hundred thousand years, from the 

heart of ground we had a hope to grow as a grass 
Hence, it could be considered from these two 

works of Eliot as humanistic approach of Rubaiyat. 
Due to this subject that Eliot had known 

Khayyam since his teen, the period that his character 
and vision largely influenced by family traditions and 
beliefs also, indication teaching of the church was 
developed, certainly philosophical content of Rubaiyat 

had make toward new willingness in his philosophical 
and thought foundation (Kant I, 2010). 
 
Conclusion: 
     Studies indicate that over the past centuries 
especially after the second World War in the Europe 
and Western societies, focusing on a specific aspect of 
the Rubaiyat and index it by the readers and 
researchers, also trying to establish and match the 
opinion of Rubaiyat and humanism, has led to 
formation and strengthening of a hedonistic and 
nihilistic approach of Rubaiyat. Thus, today the name 
of Khayyam has known as a symbol of revelry and 
pleasure seeking and his Rubaiyat have known as 
denier thought, futile and bonvivant. 
 
For Instance from Khayyam Quatrains: 

And this delightful Herb whose tender Green 
Fledges the river’s lip on which we lean 
Ah, lean upon it Lightly! For who knows 
From what once lovely lip it springs unseen. 

 
It should be noted that this distributed 

widespread reflect of Rubaiyat, even compared to 
romantic and careful stylize Rubaiyat that Fitzgerald 
depicted, seems extreme and distorted form, which 
itself should rise infamous and lateral approaches. For 
example, Sufism interpretation of Nikolas from 
Rubaiyat in second half of nineteen century could 
consider from focusing on fatalist aspect of Rubaiyat, 
also delusory nihilism aspect of Rubaiyat is a 
psychological outcome of focusing on cynical and 
skepticism face of it. 

 
There was a door to which I found no key 
There was a veil past which I might not see: 
Some little talk awhile of me and thee 

 
There seem’d-and then no more of thee and me. 

 However it should be noted that what today 
has known as index of khayyam thoughts, is obviously 
reaction to abnormal social and political conditions 
and particular religious in that period. 

 
And, as the cock crew, those who stood before 
The tavern shouted- open then the door 
You know how little while we have to stay 
And, once departed, may return no more 
 
The review of Sufism history in Iran should 

consider, increasing of Sufism and austerity among the 
poor masses that has emergence in some protest 
method in the peak period of oppression and 
exploitations. Thus, could say that this kind of 
epicurism not only in the Khayyam period, also in 
such as Hafez era has emergence and considered as 
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progressive and opposition movement. While it seems 
to deliver, prescription for contemporary society will 
result retrogressive process. 

 
Alike for those who for to-day prepare 
And those that after a tomorrow stare 
A muezzin from the tower of Darkness cries 
Fools! You reward is neither here nor there! 

 
 Meanwhile it should not forget that such 

inference just based on the poems that some part of it 
was manifestation of suppressed thoughts of Khayyam 
or his contemporary’s unachieved wishes. Because not 
in scientic works and epistles of Khayyam could find 
evidence for this kind of epicurism, neither religious 
order of his era would provide this opinion. 

In summary, By Comparison of each of these 
philosophical roots with the criteria and principles of 
contemporary philosophical schools, should be 
introduced Rubaiyat of Khayyam (both genuine and 
non-genuine quatrains) as the Statute of the school of 
Khayyam, Comprehensive human thoughts and 
feelings  despite the distinctions and conflicts among 
them, generally were found at the same time and 
space. 
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Abstract: The scientific condition of the Arabian Peninsula before Islam and even at the beginning of Islam was so 
disappointing that the number of literate people did not exceed 16 0r 17 at the time of Muhammad. Then the first 
sparks of learning and literacy started with the Quran messages. In this way Quran verses and the Prophet’s tradition 
became the best guides and sources of inspiration for learning and literacy. This book from the one hand encouraged 
people to think and respect knowledge and make distinction between those who are literate and those who are 
illiterate (1), and on the other hand, broaden their view point toward learning and made them seek knowledge; since 
the first Ayah (verse) of Quran started with the words “read in the name of God who created you.” (2) It shows that 
the first steps of learning starts with reading; and knowledge changes the darkness of ignorance to the light of 
recognition and reading opens the gate of wisdom. Prophet Muhammad with the emphases on learning and literacy 
encouraged Muslims toward learning and increasing their knowledge and understanding. Because preserving the 
Suras (chapters) of Quran was very important to him, he had an especial concern over oral and written learning of 
these Suras among his followers in the mosque. Apart from its religious entity, mosque became an important place 
for learning and education and Muhammad is considered as the first teacher of Islamic society. (3) In addition to the 
encouragement found in holy Suras for literacy, establishment of the schools and universities which were done by 
Imams, created a kind of jubilee among Muslims in the history of Islam and made the act of establishing schools as 
important and valuable as making a mosque. For this reason after a short time several schools, Maktabs, and 
mosques opened in Islamic nations. And these schools had a considerable role in the progress and growth of Islamic 
civilization and helped Muslims come to the pick of their civilization in the first few centuries.  
[Hamid Alami. General Overview on Educational Institutions in Islamic Civilization. Life Sci J 2012;9(4):698-
702] (ISSN:1097-8135). http://www.lifesciencesite.com. 109 
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Discussion 

In order to study and analyze the ups and 
downs of educational institutions in Islamic 
civilization we need to divide it into different 
historical periods. Since dealing with the whole 
history of this notion is not possible in this research, 
the researcher tried to pay attention to a few 
educational institutions in this study. What is 
noticeable is that how such a rich culture and 
civilization could rise and improve in such a 
shocking speed and cause astonishment in a land 
where, according to historical references, there was 
no sign of culture and civilization, except for the 
Mecca that there were a few paintings of Jesus Christ 
and Holy Mary there was not sign of science and 
knowledge. (4) The reason behind this surprising fact 
in addition to its being from Muhammad and Quran 
was the universality of Islam. Islam was not limited 
to a specific land or nation; on the contrary it was 
universal as God promised to Muhammad “we 
assigned you as our messenger to all men.” (5) That 
is why people from different land and tribes joined 
Islam and could cause such a great advance in 
Islamic culture and civilization. The present research 
aims to answer the following questions: why mosque 
turned out to be the first educational and religious 

center? Where was the first learning institution at the 
time of Muhammad? What was the basis of education 
in Islam? What were the circles and how important 
they were? What were the angles and how could they 
appear in Islam?  
 
Research methodology 

The present research was done using library 
resources with analytical and investigative approach. 
 
Introduction 

It seems very important and crucial to 
conduct a research on scientific and educational 
institutions in order to get the sufficient information 
regarding the condition of science and education in 
Islamic civilization and at the same time to evaluate 
what they have done throw 14 centuries in a vast 
geographical scope from China to Spain. Since 
retelling the history of these institutions during such a 
long period of time and in numerous countries need 
volumes of books the present research as the title 
reveals tries to give a to the point and general 
definition of these centers. And also gives the names 
of some of the most important mosques and schools 
in Egypt, Iraq, and Iran. 
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Mosques 
An urgent need to have a meeting-place for 

social, political, and religious purposes made 
Muslims think of establishing places called mosques. 
So, from the beginning religious and praying 
purposes were not the only reasons for construction 
of mosques, but mosques acquired special attention 
and importance in Islamic civilization. Some of these 
important roles are as follows religious, social, 
judicial, governmental, educational, supervisor and 
control, and political center.  

In other words, in addition to worshiping 
and education nearly all the affairs in Islamic 
government were done in mosques. Moreover 
Prophet Muhammad (p.b.u.h) had not assigned any 
other place for those affairs. 

The first thing that Prophet Muhammad 
(p.b.u.h) did when he entered to Qobba (a place near 
Medina) was establishing a mosque for religious and 
political purposes. (6) Soon after the mosque in 
Medina became the first social and political center 
and a place for cultural meetings and Jihad. Later on, 
during the successors of Prophet Muhammad 
(p.b.u.h) when they conquered a land they established 
a mosque in the manner of Prophet Muhammad 
(p.b.u.h).  

Apart from the heavenly value of making 
mosques because of the simplicity of its structure 
mosque-makers never faced problems and for this 
reason a number of mosques were made in one city. 
Shahiri, the famous Iranian historian, estimated the 
number of mosques in Bagdad in the third century 
(lunar calendar) as about three thousand. (7) Even if 
we consider the figure exaggerated, it shows the 
importance of making mosques. When the number of 
the mosques in a city increased the main mosque 
which is called Jama became the most important one 
and played a more important role in social and 
political affairs and was distinguished from the other 
mosques.  

Al-Nabawi and al-Haram mosque in Saudi 
Arabia, Jama mosques in Koffe and Basra in Iraq al-
Aqsa and Qobba al-Sokhre in Quds, Palestine are 
among the oldest mosques in the Islamic world. 
Historical records show that schooling circles were 
active in all of these mosques and in addition to 
learning Quran pupils learned Hadith, Jurisprudence 
and literature. (10) Instructors and learners gathered 
in mosques and sit in a circle for discussion and 
debate and each learner could join the circle which 
interested him. Sometimes in special days in a month 
skillful instructor and learners gathered in Jama 
mosque of each city at scientific meetings and 
discussed the subject matters. The instructors of these 
institutes were controlled by Islamic governments 

and sometimes received pension and accommodation. 
For example in Omavi Jama mosque of Damascus 
there was a learning circle that its instructors received 
daily pension. (11) 

After a while, when the number of learners 
in mosques increased considerably, their needs 
increased as well and beside the mosques other 
accommodation and trading centers constructed 
together with schools, Maktabs, and libraries that 
provided students with their research materials. 

Instructors from different religions like 
Maleki and Shafeie each sat by an especific pillar in 
the mosque, and had their classes. And in this way 
circle became an educational method. In this method 
the instructor sat on a chair or pillow and the learners 
sat in a circle or semicircle facing him. (12) The 
semicircle method is still being used in Islamic 
schools for clergies (Hozeh) in Qum, Mashhad, Najaf 
and other active mosques in the Islamic world. One 
of the important characteristics of this method was 
that the classes were held in a certain place 
continuously. For example the circle of Hadith in 
Rosaphe Jama in Iraq was held on Fridays or Master 
Hanbali’s Hadith circle was held in Mansour’s Jama 
after Friday prayer. (13) 
 
Angle 

Angle or pillar is a part of the mosque that 
formed by the development of mosques and got 
especial attention in the history of education. All the 
instructors that held their classes in the mosque sat by 
a pillar leaning to it while facing to Mecca and the 
learners sat around them. Little by little if the 
instructor continued his classes under the same pillar 
for a long time that place was named after that 
instructor. For example Ibrahim ibn Muhammd 
Naghotieh 297 (lunar calendar) held his classes under 
a certain pillar for about fifty years or the angle of 
Imam Shafeie in Omar inb Aas was an important 
place for researchers for a long time. (14) It should be 
mentioned that the custom of sitting in angles started 
from Jama mosques of North of Africa and little by 
little entered the Islamic world and it is still in use. 
 
Maktab and Kottab 

They are the names of elementary Islamic 
schools where pupils could learn reading and writing 
and reciting Quran, for this reason Maktab Khaneh 
turned out to be a suitable place for teaching Quran 
and fundamental notions of religious studies. (15) 
With the development of Islamic nations and the 
necessity of literacy and education for children 
learning religious lessons became a public need and 
mosques become populated. Population of the 
mosques was not the only reason for separation of 
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Maktab and Kottab from mosques, the other reason 
was the age of the pupils. Since little children were 
under the religious duty-age there was the fear of 
contamination and disgrace for mosque as a holy 
place and also it might have caused problems for 
worshippers. This made the officials of Islamic 
society to make Maktab and Kottab a place for 
children to start learning. In some of the narratives it 
is said that Salman Farsi was the mastermind behind 
the idea of opening Maktab. (16) This is important 
for two reasons. First, Maktabs started their activity 
at the time of Prophet Muhamad; second, the opening 
of Maktab was the idea of a Persian. (17) 
 
Schools 

The development of schools in Islamic 
civilization School is a place with especial logic and 
purpose which had an important role in the history of 
education in Islam. Although school with its modern 
definition and function started in the fourth century 
(lunar calendar), its educational history dates back to 
previous centuries. (18) By keeping parts of the 
educational system of mosques in schools, scientific 
and educational activities continued outside mosques. 
And school as a great training center of Islamic world 
continued training researchers.  

The first schools, after a while, changed a lot 
and gave ideas for new schools. Schools which used 
new methodologies and new systems opened in the 
fifth century (lunar calendar). In Islamic civilization 
schools started their activities with two unique ways, 
with the supervision of government as state schools 
or organized by private sectors. Private schools were 
mostly houses that instructors and pupils met to 
study, as the name indicates, due to being private 
these is no record of the first private school. But for 
sure the instructor in case of being rich opened 
several schools or other people paid the expenses. It 
is reported that the first and the best of these schools 
were found in Neishabour, Iran. (19) According to 
the historians, regarding the quality of schools and 
mastery of instructors Neishabour came second after 
Bagdad. In the second half of the fifth century (lunar 
calendar) public schools started their activities under 
the supervision of Islamic rulers. These schools for 
their scientific system played an important role in 
Islamic civilization for their scientific advances and 
introducing new educational system. These schools 
under the supervision of Islamic state were important 
centers for propagating and introducing Islamic, 
political, and even cultural thoughts of the Islamic 
ruling system. Similar schools of the kind opened 
during the ministry of the mighty Shafi’i minister of 
Seljuk dynasty Khajeh Nezam al Molk Tousi 457 

(lunar calendar) and they were called Nezamiyeh. 
(20) 

With the help of Abbasi kings Nezamiyehs 
became famous worldwide. To prove this claim we 
can refer to Aboshameh, the Islamic historian, saying 
that “schools that Nezam al Molk built in 475 (lunar 
calendar) became famous all over the world, you 
could not find any city of village or even remote 
islands with little population ruled by Ibn Omar 
without one of those schools in them.” (21)  

Once this Iranian minister made great effort 
in building these schools, important cities of the 
Islamic world like Balkh, Amol, Neishabour, Harat, 
Esfahan, Basre, Marv, Mosel, Maghreb, and Andalus 
had similar schools in them. Egyptian Fatimid, 
following the Nezamiyeh system, carefully planned 
and built Maktab, school, learning center, and invited 
imminent instructors and scientists from other nations 
and made great advances and accomplishments.  

When Al Azhar with abundant facilities 
succeeded in gathering scholars and propagating 
Ismailism religion, Abbasid kings in order to 
propagate Sunni thoughts were obligated to support 
public Nezamiyehs. Since that time Nezamiyeh’s 
system and method of establishing schools received 
thorough attention from governments and as a result 
in any part of Islamic countries public schools were 
made with the same style. For example Nouriyeh 
School in Sham, and Ayyubid School in Egypt. 
Although it is not possible to talk about all the 
schools in Islamic Empire in the paper, the researcher 
introduces some of the most important ones. 
 
Great schools of the Islamic world 
1. Bagdad schools 

There is no authentic information about the 
time that private schools started their activities in 
Bagdad; but the first state school opened in the 
second half of the fifth century (lunar calendar). In 
475 (Lunar calendar) Khaje Nezam al Molk Tousi 
made the first school under the supervision of Islamic 
state called Nezamiyeh in Bagdad. Although it was a 
public school, common people could use it two years 
later. At the beginning only the followers of Shafi’i 
religion or those who were connected to the Abbasi 
royal family could enter these schools. During the 
early years there were no specialized courses of fields 
of study tought in those schools but later on they 
invited imminent instructors like Ghazali and started 
teaching different subjects. For example Khatib 
Tabrizi was the lecturer of literature and after him his 
student Abo Mansour Javalighi got the responsibility. 
Abol Barakat Anbary was the lecturer of the new 
field of NAHV. 
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 The other important school in Bagdad was 
called Mostansariieh which was built two centuries 
after Nezamiieh schools by Abassi king 
Almostansariieh in 630 (Lunar calendar). The priority 
of this school over Nezamiieh was that in latter only 
the thoughts and ideas of the one religion (Shafi’i) 
were taught but in the first one four different 
branches of Sunni were taught in four different halls. 
The amount of public donation, architectural beauty 
of the internal and external part of the school was 
remarkable and outstanding. 
 
2. Schools in Iran 
 Before opening of school it was tried a lot to 
solve the problem of educational system in Iran. As a 
result educational activities outside the mosques 
spread all over the country for all class of citizens. 
Although training centers and different educational 
institutes were active in Iran, they could not be called 
schools for sure. For example Hassan Ebn Fazl who 
was a famous religious instructor bought a house in 
Neishabour and taught pupils for several years till his 
death in 282 (lunar calendar). (22) This is a proof for 
educational activities outside mosques in Iran, though 
the word school was not commonly used for calling 
such places in Iran.  

Anyway, there is a record which shows that 
the first school in Iran and of course in the Islamic 
world was built in Esfahan by Imam Abobakr ibn 
Fork in 405 (lunar calendar). He also made another 
school in Neishabour and started teaching sciences 
there. Beihaghi school in Neishabour which was built 
by Abobakr ibn Hossein Beihaghi is considered as 
one of the oldest educational buildings in Iran. For 
many years Hadith and Jurisprudence were taught in 
this school. There was another famous school in 
Neishabour which was named after Abo Mansour 
Abd al Rahim ibn Mohammad Bishki 453 (lunar 
calendar) which was one of the richest school in Iran 
for its public donation. Saadiyeh school named after 
Amir Nasr ibn Saboktakin, Sultan Mohamoud 
Ghaznavid’s brother. Abosaad Ismail ibn Ali Monshi 
Estarabadi school was among other famous schools 
in Iran. Although there were scientific and training 
centers in Egypt thousands of years ago, training 
based on scientific system began during Fatimid 
dynasty 358-567 (lunar calendar). Fatimid dynasty in 
order to propagate Ismailism religion did not close 
the other Sunni circles and during their two hundred 
years of ruling the classes of other religions were 
open and active. There were two schools belonged to 
minister Walakhshi 532 (lunar calendar) and minister 
ibn Salar 544 (lunar calendar) which were very 
important in the history of Egyptian education. The 
presence of these two Sunni schools in Egypt of 

Fatimid dynasty is the proof for Fatimid’s tolerance 
with Sunni and other religious groups even the 
oppositions. The presence of these schools made the 
condition ready for the opening of Ayyobid schools 
in Egypt. Sala al Din Ayyobi 589 (lunar Calendar) 
who defeated Fatimid dynasty and conquered Egypt 
567 (lunar calendar) established a Sunni regime in 
Egypt. After coming to the thrown, following Khajeh 
Nezam al Molk in Bagdad and Iran and Nour al Din 
Zangi in Shaam established thirteen important and 
active schools in Egypt. Among them Salehiyeh 
school received especial attention and glory. 
 
Conclusion 

It can be concluded that the primary purpose 
of Muslims was based on literacy and preserving the 
Ayah of the Holy Quran either in written or oral 
form. This end chanced the role of mosques as a 
place for worshiping to an educational center. Since 
Islam emphasized on the importance of knowledge 
and science, soon after schools opened in all parts of 
the Islamic Empire. The number of Maktabs, schools 
and circles increased gradually. The second step of 
training Muslims was the practical worshipping and 
obeying Islamic rules and regulations presented by 
the Quran. Soon after, with the establishment of the 
first Islamic regime in Medina, Prophet Muhammad 
designed a new method of training and educational 
system which was systematized like other social 
sectors. Muslims newly established regime in Medina 
needed economic activity, trade with other tribes, 
preparing an agreement with them, signing a peace 
treaty, announcing war and other social and political 
affairs. This made Prophet Muhammad to think of 
literacy more than before. Meanwhile, the Quran 
emphasized that Muslims should keep a written 
document of their agreements instead of oral 
promises. (24) This emphasis was a clear message for 
the Islamic society to pay more attention to education 
and literacy. And this idea was considered by many 
rulers throughout history and followed day after day. 
There were many places assigned and associated with 
training and education in the Islamic world such as 
mosque, school, Maktab, learning circle and angle, 
libraries, hospital, castle, and house of scientists and 
many other communities that could be a subject for 
separate study. Here are some of the common 
features related to some of the schools and training 
places specialized to certain field of study: elaborate 
architecture, receiving considerable public donation, 
owning a lot of land and material property, using 
imminent instructors and finally giving scholarship 
and pension to pupils. 
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Abstract: Nonnegative Matrix Factorization (NMF) based methods have found use in the context of blind source 
separation, semi-supervised, and unsupervised learning. These techniques require the use of a suitable cost function 
to determine the optimal factorization, and most work has focused on the use of least square formulation which is 

prone to large noise and outliers. In this paper we developed robust NMF algorithm using 1R -norm which exhibit 

stability and robustness w.r.t. large noises. This algorithm is as efficient as the algorithms for least square 

formulations, avoiding the significant computational complexities routinely associated with 1R -norm formulations. 

The experimental show that 1R -NMF can effectively separate the observed that contain outliers better than standard 

NMF.  
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1. Introduction 

 During the past decades, blind source separation 
(BSS) has become a hot topic in the neural network 
community ( Hyvarinen,1999), signal processing 
community (Cichocki ,2006), etc. The aim of BSS is to 
recover the latent sources, without knowing the exact 
mixing channel. As BSS method needs only the 
observations, it is quite attractive for signal recovery 
and system identification. The technology of BSS has 
many underlying applications, such as signal 
encryption (Chen,2008), micro-array data analysis 
(Stadlthanner ,2007), and so on. 

On the other hand, many real sources are 
nonnegative, such as the natural images 
(Guillamet,2003, Berry,2007, Spratling ,2006) and the 
microarray data (Stadlthanner,2007) )and data analysis, 
e.g., text analysis (Dhillon ,2007), Brunet,2000) Also, 
in BSS-based signal cryptosystem, to obtain better 
decryption accuracy, the plaintext signals are often 
preprocessed to be nonnegative before encryption 
(Chen ,2008). Therefore, in these cases, BSS may be 
solved by the widely used nonnegative matrix 
factorization (NMF) scheme, which is a powerful tool 
for data representation. The aim of NMF is to 
decompose a given dataset (observations) into a mixing 
matrix and a feature dataset (sources), which are both 
nonnegative. 

 Generally speaking, NMF does not rely on the 
statistical features of the sources, such as 
independence, nonstationarity, etc. But to solve BSS 
by NMF practically, it often requires some constraints 
to conquer the non-uniqueness of the factorization 
(Amari,2006, Shahnaz,2006). In fact, the constraints 
are widely discussed in different applications of NMF, 

where the volume constraint shows great potential to 
generate a unique result. 

The rest of this paper is organized as follow. 
Section 2, describes the basic BSS and NMF model. 

Section 3, presents the rotational invariant 1l - norm , 

section 4, illustrated the 1R -NMF algorithm that used 

to separation , section 5, the performance measures that 
used, section 6 , the experimental results and discusses 
the points of our method compared to the standard 
NMF. Finally, section 7 concludes the paper. 
2. BSS AND NMF 
The simplest linear model of BSS is: 

VAXY                                           (1)  

 Where TI
ity  RY ][ is a matrix of observations, 

JI
ija  RA ][ is an unknown mixing matrix, 

TJ
jtx  RX ][ is a matrix of unknown hidden 

components or sources, and TIRV is a matrix of 

additive noise. The objective is to estimate A and X  

rely only on the observed Y . Practical BSS algorithms 
often need some prior knowledge and assumptions 
about the sources, such as independence (Hyvarinen, 
1999). 

When Y , X , and A  are nonnegative, then 
Eq.(1) is a typical perfect NMF model . Therefore, 
NMF algorithms can be used to solve BSS (Hyvarinen 
1999). Although there is the scaling indeterminacy of 
columns of A  in NMF/BSS, it does not affect the 
results essentially (Cichocki,2006). Thus, the columns 

of A  can be assumed to have unit length. This 
problem can be solved by choice a suitable cost 
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function and perform alternating minimization similar 
to Expectation Maximization (EM) approach 
(Cichocki,2006). 

There are many possibilities for defining the 
cost function D(Y ||AX), and many procedures for 
performing its alternating minimization, which lead to 
several kinds NMF algorithms as: multiplicative, 
projected gradient, and fixed point (Seung,1999, 
Cichocki,2006,and Dhillon,2005). 

The most widely known adaptive 
multiplicative algorithm for NMF is based on the 
squared Euclidean distance (expressed as the squared 
Frobenius norm) that defines as:   

 

tjixats
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Using a gradient descent approach for cost 
function Eq. (2) and switching alternatively between 
the two sets of parameters; we obtain the simple 
multiplicative update formulas: 
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The above algorithm Eq. (3)- Eq. (4), called 
often the Lee-Seung NMF algorithm (Lee,2001) in 
which this algorithm is sensitive to the presence of 
outliers and to avoiding this we will used Rotational 

1l - norm ( 1R -norm) as illustrated in the following 

section. 

3. Rotational 1l - norm  

The 1R -norm of a matrix was first introduced 

in (Ding, 2006) as rotational invariant 1l - norm and 

also used for multi-task learning (Argyriou,2007, 
Obozinski, 2006) and tensor factorization (Huang, 
2008). It is defined as: 
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While the Frobenius and 1l -norms are defined as: 
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In the Euclidean space, the Frobenius norm 
has a fundamental property rotational invariance. In 

comparison, the 1R norm has the following properties: 

(1) triangle inequality; (2) rotational invariance, as 
emphasized in (Ding ,2006). Clearly, the Frobenius 
norm is determined by the sum of the squared 
elements. In this case, the squared large elements 
dominate the sum. Consequently, the Frobenius norm 

is sensitive to outliers. In comparison, the 1R norm is 

determined by the sum of elements without being 

squared. Thus, the 1R norm is less sensitive to outliers 

than the Frobenius norm (Ding, 2006). Note that 1R -

norm is different from 1l sparsification: in 

sparsification 1l  is a constraint to the objective 

function while in 1R  is on the main objective 

function itself (also we used it as constraint to the 
objective function). 

The problem can be solved using a simple yet 

efficient algorithm called 1R -NMF ( 1R -norm, 

Nonnegative Matrix Factorization). 

4. An Efficient Algorithm 1R -NMF 

The problem in Eq. (1) can solved by consider the 
following objective function 

111
||||||||||||)||(D

RRR
AXAXYAXY  

R1
(7) 

In order to impose sparsity, we add 
1

||||
R

X and 

1
||||

R
A where ]05.0,01.0[,   are non- 

negative regularization parameters (Phan, 2009). 
By using a gradient descent approach for cost 

function Eq. (7) we obtain the simple multiplicative 
update formulas: 

02
DR1





ΛACX

X
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Where C  is a diagonal matrix with the i-th diagonal 
element as: 

||x||2

1

i
ii

c                     (10) 

By left multiplying the two sides of Eq. (9) by 
1-AC  

then we obtain: 

YAACΛ 1T1 )(2                                     (11) 

By substitute Eq. (11) into Eq. (9) then: 

YAACACX 1T1T1 )(                            (12) 

The above update rules can be derived by using general 
multiplicative heuristic formulas as:  
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Where   is hadamard (component-wise) product and 
  is over-relaxation positive parameter [0.5,2] which 
used to accelerate the convergence ( Cichocki,2006) 

.By the same rule we can define the update for A  as 
follow: 
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For NMF problem with sparsity constraints the 
above multiplicative algorithm Eq. (13)- Eq. (14) can 
be summarized in the following pseudo-code 

Algorithm 1R -NMF. 

 Furthermore, it would be very interesting to apply 

1R -NMF algorithm for inverse problems in which 

matrix A  is known and we need to estimate only 

matrix X  for ill-conditioned and noisy data. 
5. Performance Evaluation  
         In order to evaluate the performance and 

precision of 1R -NMF algorithm we used two criteria 

(Phan, 2009): 
1. Signal -to-Interference-Ratio (SIR). 

    Is used to evaluate the ratio between the 
power of the true signal and the power of the 
estimated signal 
















2
2

2
2
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||ˆ||
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2. Peak Signal-to-Noise-ratio (PSNR). 
         In contrast to SIR, the PSNR estimates the ratio 
between a maximum possible value of the normalized 
signal and its root mean squared error, that is: 
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Where R  is a maximum value of the signal and T  
is the number of samples.  
6. Simulations and Experimental Results: 

  We have conducted extensive simulations with 
experiments designed specifically to address, how 

robust is the 1R -NMF algorithm to noisy mixtures 

under multiplicative Gaussian noise, additive Gaussian 

noise. The multiplicative 1R -NMF algorithm and 

standard NMF algorithm have been extensive tested on 
many difficult benchmarks. Illustrative examples are 
provided to give insight into the multi-layer techniques 
(Phan, 2009). 

a. Example 1 
In this example the simulations were performed 

on the “X_5smooth” dataset (Phan,2009)which contain 
three sparse and smooth nonnegative signals .We 
considered the matrix X  with three nonnegative 
sources (truncating their length to the first 1000 
samples) shown in Fig.1. We mixed these sources with 

a random mixing matrix A of dimension 33 , whose 
elements were drawn independently from a uniform 
random distribution in the unit interval as displayed in 
Fig. 1. 

After using 1R -NMF to separate the mixture 

signals, the result of estimated signals shown in Fig. 2 
and the result of standard NMF in Fig. 3. The 
performance was evaluated with SIR is 36.1622dB and 

23.5268dB for 1R -NMF and standard NMF 

respectively. 
b. Example 2 

In this example we applied our 1R -NMF 

algorithm on a datasets (Phan,2009) (such as 
"Speech4", "SP_Ex1_Signals"," Speech8" and 
"X_10rand_sparse"). In which we take three sources 
from each dataset and we mix these sources with 
random mixture matrix with noise (5dB), the 
performance of our algorithm shown in Fig. 4, Fig. 
5and Fig. 6 and Table 1. 

Where in Fig. 5 the estimated speech (from 

"Speech4" dataset ) by 1R -NMF and its original in 

which there are scaling and permutation in the 
estimated speech, but this Figure cannot tell us the 
performance of our algorithm so, we can illustrated this 
performance through using Hinton histogram in which 
it used to compute and visualize the correlation matrix 

G of two matrices X and X̂ , for evaluating the 
performance of uncorrelated sources (Phan,2009) (if 

the sources are estimated perfect then G become 
diagonal matrix ).From Fig. 6 we can see that our 
algorithm is better than standard NMF. 

 
       Table 1 illustrated the performance of our 
algorithm in which SIR and PSNR is better than 
standard NMF but it take long time than standard 
NMF. 

Algorithm 1R -NMF 

 Input : 
TI

RY :input data, J :rank of approximation, 

                :over-relaxation, and  ,  sparsity degrees 

  Output: 
JI

RA and 
TJ

RX such that cost 

function (7) is minimized. 
1. begin  

2.        initialization for A  and X 
3.          repeat                                             /* update X 

and A */ 

4.             update X  by (13) 

5.             update A  by (14) 

6.               foreach ja  of A  do  

pjajaja ||||/   /* normalize to ℓ p unit 

length */ 
7.        until  a stopping criterion is met   /* convergence 

condition */ 
8. End 
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Fig 1: illustration of simulation experiments with 
three nonnegative sources and their typical mixtures 
using a randomly generated (uniformly distributed) 
mixing matrix (a, b, c) sources (nonnegative 
components) and (d, e, f) mixtures Signals. 

 
Fig 2: The estimated source by 1R -NMF and 

Original source with SIR = 36.1622 dB (with scaling) 

.  
Fig 3: The estimated source by standard NMF and 

Original source with SIR= 23.5268. 

 
Fig 4: Original source in left and mixture source with 
noise (5dB) in right 
 

 
Fig5: Original source in right and estimated source 

by 1R -NMF in left. 

 

 
Fig 6: Hinton histogram for G (a) correlation for 

standard 1R  NMF, (b) correlation for NMF. 
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Table1: Performance of 1R -NMF and NMF for four 

datasets with 4 layers (maximum 1000 iteration / 
layer). 

Noise 1R -NMF NMF 

PSNR SIR 
Run 
time 

PSNR SIR 
Run 
time 

Speech4 31.53 35.82 27.56 25.15 21.65 15.52 
SP_Ex1_Signal
s 

30.33 34.77 11.91 24.83 32.69 8.410 

Speech8 28.90 36.64 14.97 23.48 28.73 11.72 
X_10rand_spar
se 

27.22 27.23 9.921 24.80 26.54 8.052 
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7. Discussions 

       We have introduced the 1R -NMF algorithm 

which is flexible and robust cost function and forms a 
basis for the development of a new class of 
multiplicative algorithms for NMF. This algorithm 
allows us to reconstruct (recover) the original signals 
and to estimate the mixing matrices, even when the 
observed data are imprecise and/or corrupted by 
noise. Extensive empirical studies have been 
performed on group of signals from NMFLAB, to 
demonstrate performance of our algorithm. 
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Abstract: Due to high temperatures and pressures in the thrust chamber, regenerative cooling along with film 
cooling is one of the basic requirements for safe operation. This is ensured by controlling the rate of heat transfer 
from the walls of chamber through the coolant flow rate. For optimum performance of thrust chamber using efficient 
combustion, specific heat transfer rates through the nozzle section are required to guarantee the structure integrity of 
the chamber. Analytical procedures for the thermal design of thrust chambers are fairly limited and designers have 
to rely on  empirical  relationships  and/or  computational  methods  to  calculate  the  heat  transfer  rates. 
Experimental  correlations  are  usually  used  to  predict  heat  transfer  through  the  internal  wall however the 
exact mechanism of heat transfer is not fully understood. Here a comparison of analytical and empirical approaches 
has been made for a simplified geometry consisting of two concentric shells. The simplified geometry allows direct 
application of analytical approach and provides a test ground for the empirical approaches. Results for heat flux and 
hot side wall temperatures are also compared with a coupled numerical simulation using commercial software 
Fluent. While estimations for cooling fluid outlet temperature and temperature of outer wall of coolant shell are also 
compared with the experimental data. The comparison indicates that the analytical  method  for  the  heat  transfer  
calculation  matches  the  numerical  simulations  and experimental data reasonably well. 
[Iqbal M.J, Sheikh N.A., Ali H.M., Khushnood S., Arif M. Comparison of empirical correlations for the 
estimation of conjugate heat transfer in a thrust chamber. Life Sci J 2012;9(4):708-716] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 111 
 
Keywords: Heat transfer; Thrust chamber; Bartz correlation; Dual shell. 
 
1. Introduction 

The  modern  liquid  rocket  engine  thrust 
chambers  are  exposed  to  high pressure  and  high 
temperature environments. The flow in the thrust 
chamber is turbulent and supersonic. Reducing wall 
temperature at hot-gas side wall by 50-100oC could 
result in doubling the chamber life cycle,  which  is  
very  important  to  the  industry  of  spaceflight  due to  
the  expensive  cost  of manufacturing. Therefore, 
ways to enhance the cooling rate of thrust chamber is 
very important to the rocket engine while keeping the 
performance of chamber to its optimal level. The heat 
flux varies along the thrust chamber wall according to 
geometry and design parameters of thrust chamber. In 
a typical design maximum heat flux is found near the 
zone where the area is reduced to its minimum; while 
the lowest values are usually observed near the nozzle 
exit of the thrust chambers.   

Regenerative cooling is  the  most  widely  
used  method  of  cooling  a  thrust  chamber  and  is 
accomplished by flowing high-velocity coolant over 
the sides of the chamber hot gas wall to convectively 
cool the hot gas liner. The coolant is normally the fuel 
used for the chamber, as it takes the heat by cooling 
the liner and getting discharged into chamber through 
injector and utilized as a propellant. The heat flow 
through the chamber wall is usually very high ranging 
up to 20 MW/m2. The amount of heat that can flow 

into the coolant is controlled by many factors 
including  the  temperature  difference  between  the  
chamber  and  the  coolant,  the heat  transfer 
coefficient, the thermal conductivity of the chamber 
wall, the velocity in the coolant channels and 
geometrical design of the flow channels with the flow 
velocity of the hot gas in the chamber. However the 
flow rate of the coolant is usually limited to design 
constrains of the number of channels, channel velocity 
and chamber fuel requirements, as in most of the cases, 
the coolants are the propellant itself. In complex 
designs, the flow path is usually intricate and results in 
highly turbulent flows in the channel geometry. While 
the gas flow in the nozzle is also highly turbulent and 
supersonic. The optimal performance and structural 
integrity are highly difficult to obtain  at  times  and  
one  may  need  to  rely  on  extensive  
experimentation  to  obtain  required performance.   

Due to the intricate geometric configurations 
and temperature dependant physical properties of 
fluids involved generally empirical formulations have 
been adopted for heat transfer calculations. For  
practical  thrust  chamber  design  Rocket  Thermal  
Evaluation  (RTE)  code  [1]  and  Two Dimensional 
Kinetics (TDK) nozzle performance code [2] are 
commonly used. In addition to empirical heat transfer 
models a number of computational and experimental 
testing are also employed  to  optimize  the  coolant  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

709 

 

channel  design so  the  chamber  wall  temperatures  
can  be limited  without  influencing  other  critical  
parameters  [3,  4].  Several investigations of the 
regenerative cooling and optimization have been 
performed using numerical codes (for instance see 
Carlos et al. [5], Niu et al. [6], Han [7], Li and Liu [8], 
and Toyama [9]). However mostly the inner chamber 
gas flow and associated heat transfer is modelled using 
empirical formulations with very few exceptions 
including coupled regenerative cooling for simplified 
configuration (for instance see Li and Liu [8]).   

Further enhancements of the empirical one-
dimensional model for flows in a rocket engine with 
regenerative cooling are also introduced. For example, 
Carlos et al [5], highlighted the importance of 
temperature varying fluid properties in the estimation 
of maximum inner wall temperature of the gas side. 
Naraghi et al [9] approximated the heat conduction in 
the engine wall by modeling the channel walls as fins. 
Sailesh et al [10] used commercial software to estimate 
the temperature and pressure distribution of the gas 
side for heat transfer calculations.  

 The enhanced relationship is further used for 
calculating aspect ratios of the cooling channel at 
various mass flow rates and pressure drops by Boysan 
et al [11]. However the exact nature of the heat transfer 
is still unclear especially in the presence of film 
cooling often introduced in large scale systems. 
Merkle et al [6] and Naraghi et al [12] studied the 
three-dimensional flow in the regenerative cooling 
passages along with film cooling resulting in lower 
maximum wall temperatures than usual. For conjugate 
heat transfer extensive experimentation and numerical 
simulations have been used to develop empirical 
correlations such as Namkoung et al [7]. Despite 
extensive experimental and numerical simulations, the 
heat transfer physics in complex geometric 
configuration is not well understood. The flow physics 
is often turbulent and requires extensive computational 
resource to resolve before estimations for heat transfer 
could be made. On the other hand one-dimensional 
empirical correlations cannot take some important 
effects (such as geometric and flow physics effect on 
heat transfer) into account, thus ad hoc design methods 
are used before experimental testing can be performed.   

Understanding the heat transfer phenomena 
using first principles is important for safe design and 
optimal performance. The conventional designs often 
involve intricate paths for cooling channels to 
maximize the contact area between two sides but this 
limits the scope for understanding the physics. Here 
we propose a simplified geometry for coolant transport 
in a thrust chamber to study the heat transfer. The 
geometry involved two concentric shells (see Fig. 1) 
for gas side and coolant side respectively. This is the 
most simplified configuration with lowest area of 

restriction for the coolant (less than 4% for assembling 
using spot welds). One dimensional heat transfer 
model is used for radial heat transfer along the length 
of the chamber. Numerous empirical correlations for 
the estimation of heat transfer coefficient have been 
proposed due to complex flow physics, for instance 
Bartz Equation [13].  

(a)  
(b) 

 
Figure 1: a. Layout of the Dual shell thrust chamber b. 
Cad model of dual shell chamber.  

 
In the simplified geometry we test theoretical 

model for the estimation of convective heat transfer 
coefficient along with different empirical correlations. 
Results are compared with the numerical simulations 
using axi-symmetric geometry in commercial 
software. Temperature  of  the  coolant  at  the  exit  
from  the  chamber  is  also measured experimentally 
to validate the models. This allows a direct comparison 
between the experimental setup and analytical model 
in a realizable configuration. 
2. Analytical and Empirical Models  

Heat transfer in a regeneratively cooled 
chamber can be described as the heat flow between 
two moving fluids, through a multilayer partition as 
given below and shown in Figure 2. 

 tot g s cq q q q       (1) 

2.1 Gas Side Heat Transfer  
The heat transfer between the combusted 

gases and thrust chamber wall is through convection 
and radiation. 

 
,g g convq q   ( 2) 

In thrust chamber, before the combusted 
gases can transfer heat to the wall, the heat energy 
must pass through a layer of stagnant gas along the 
wall, boundary layer. This basic correlation for this 
complicated convective heat transfer can be expressed 
by the following equation: 
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 )(, wgawgconvg TThq 
 ( 3) 

The adiabatic wall temperature of combustion 
gas at a given location in the thrust chamber may be 
obtained from the following expression: 
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where recovery factor ‘r’ can be estimated for 
turbulent flows as: 

   33.0

rPr   (5) 

Conventional formulation for the calculation 
of gas side heat transfer coefficient is usually given in 
terms of several dimensionless parameters 
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In simplified form gh
can be calculated as 

follows 
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Determination  of  gas  side  heat  transfer  
coefficient  presents  a  very  complex  problem. 
Comparisons of analytical results with experimental 
heat transfer data have often shown disagreements. 
The differences are largely attributed to the initial 
assumptions for analytical calculations.  Based  on  
experience  with  turbulent  boundary  layer,  some  
relatively  simple correlations for the calculation of gas 
side heat transfer have been developed. Bartz 
Correlation [13] is a well known equation used for 
estimation of rocket nozzle convective heat transfer 
coefficients based on thermal properties of combusted 
gases and isentropic gas equations. Heat transfer 
coefficient can be estimated in terms of gas side wall 
temperature by using Bartz Correlation. 
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Apart from the Bartz correlation, based on the 
experimental studies of Ciniaref and Dobrovoliski [14] 
the relationship for convective heat transfer is also 
given as, 
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For initial benchmarking results for Bartz 

correlation is presented, however a comparison is also 
provided later. 
2.2 Coolant Side Heat Transfer  

The heat transfer between the coolant and 
thrust chamber wall is by forced convection. 

 )(, lwllconvl TThq 
 (11) 

The correlations used for coolant side heat 
transfer are principally based on the conventional 
Dittus-Boelter equation for turbulent, thermally fully 
developed flow for fluids with constant property 
values. The following correlation is generally used for 
regenerative cooling analysis as given in equation (12) 
[15]. 
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3. Solution technique  
The thermal flux received by the wall of the 

thrust chamber is the flux due to convection. Using 
equation (1), 

 tq
= cq

=
 wgawg TTh 

             (13) 

In steady state, this flux tq
 passes through 

the first metallic wall of thickness wint
 so that if wink

 
is the thermal conductivity of the wall material, we 
get: 

 
tq
=

 wlwg

win

win TT
t

k


 
             (14) 

In addition for coolant liquid, we know that: 

 tq
=

 lwll TTh                (15) 

where lh
 is determined using the Nusselt 

number (Eq. 12). The three relations given above 

determine the temperatures wgT
 and wlT

, i.e., wall 
temperatures along the gas and liquid sides 
respectively. For calculations, the length of thrust 
chamber is divided into small segments. Each segment 
is assumed to have a constant heat flux. Heat balance 

is calculated for each segment with inT
 at the inlet 

with outT
is the exit temperature of the segment. Heat 

taken by coolant in first segment is 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

711 

 

   
mC

qA
TT

pcool
iiniout 


 
  (16) 

For all the elements, 
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where pcoolC
is the mean specific heat of coolant and 

m is mass flow rate of coolant. The solution is 
obtained using an iterative procedure. The calculation 

starts with a guess value of wgT
 and is updated using 

the average of the newly calculated values and its 
previous value, mathematically: 
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Initially, using the assumed value of wgT
 at each 

station wgT
, gh

 and tq
 are calculated using equations 

(7) and (15) respectively. For different empirical 
correlations respective equations/models are used 
instead of equation (7). The calculated heat flux is 
used for the calculation of temperature distributions, 

i.e., wgT
, lwT

, wlT
 and lT

. An update value of wgT
is 

obtained by taking the average of previous and newly 

calculated value of wgT
. This new value of wgT

is 
used for next loop and procedure is continued until 
required convergence is achieved. Any values of 

wgT
can be assumed, however, clever guess of wgT

can 
reduce the number of iterations. The solution is 
obtained using MATLAB. The hot gas in the thrust 
chamber is assumed to be composed of 9 constituent 
species. Table 1 shows the molar fractions of the 
species used for the calculations.  

The properties of the constituent (such as heat 
capacity, viscosity etc) are averaged before using in the 
model and/or experimental correlation. The values of 
the temperature dependant properties are initially 
calculated using the guess values of the temperature. 
The values are continuously updated through the 
iterative scheme to obtain the steady state temperature 
at the wall of thrust chamber 
Table 1: Molar Fraction of species 

Species Molar fraction 

2O  
0.00137 

2N  
0.282 

2H  
0.1067 

CO 0.163 

2CO  0.069 

OH2  
0.344 

NO 0.00259 

OH  0.016 

H  0.129 

.  
Figure 2. A schematics of the Temperature gradient in 
a Thrust chamber 
 
3.1 Initial validation 

For initial validation of the code, a 
comparison is made for the prediction of heat flux on 
the gas side of the chamber. The details for the thrust 
chamber used for the comparison can be found in [13]. 
The designed chamber pressure is 3.818 kPa with 
propellants LH2/LO2 and mass flow rate of propellant 
18.599 kg s-1. The chamber uses LH2 for regenerative 
cooling. Figure 3 shows the comparison for the heat 
flux calculation using Bartz correlation and published 
data [13]. At the nozzle section (also shown in the Fig. 
3), peak value of heat flux is found 25.8 MW/m2 
compared to 28 MW/m2 found in [13]. 

 

 
Figure 3. Comparison of heat flux using Equation (8) 
and results published in Ref [13] 

 
Figure 4. Schematics of the thrust chamber with labels 
indicating different boundaries. Details of the 
boundaries are mentioned in Table 2. 
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Table 2. Details of the boundaries indicated in Fig. 4 
Section Designation Condition 

abfg plane Outer wall Solid SS 

bcgh plane Coolant zone Water 

cdhi  plane Inner wall Solid SS 

deij   plane Hot gas zone Ideal gas 

de     boundary Pressure inlet Pc=50 bar, Tc= 3000K 

ij      boundary Pressure outlet Pe= atm 

bc     boundary Coolant pressure outlet Pregout= 51 bar 

gh    boundary Coolant velocity inlet vin= 3.5m/s 

ej     boundary Axisymmetric axis 

af     boundary Convective heat flux hatm= 10 W/m2k 

It can be observed from Fig. 3 that the peak 
heat flux is reasonably well predicted. The variation in 
the heat flux along the nozzle section also matches 
with the data. However higher values of the heat flux 
are observed in the combustion chamber compare to 
the predictions of the analytical code. It is worth 
mentioning here that the combustion chamber was 
designed with corrugation pattern on the coolant side 
different from the nozzle section (see ref [13] for 
details). The result presented here uses the corrugation 
pattern of the coolant side for the nozzle section only. 
 
4. Thrust Chamber Geometry   

The  geometry  of  the  thrust  chamber  used  
for  this  work  is  a  simple  dual  shell.  The  outside 
diameter of the combustion chamber is 85mm with the 
length of the 195mm. The nozzle section starts 
immediately after the combustion chamber. The 
minimum diameter of the nozzle section is 18.2 mm 
located at a distance of 54.3mm from the start of the 
nozzle section. The total length of the nozzle section is 
126.2mm with exit diameter of 54.4mm. The geometry 
is purposely selected and built for this research work to 
study the heat transfer in a simplified configuration. 
The exact profile of the geometry shall be displayed in 
all the results in following sections. The thrust 
chamber has a total thrust of 205 N. The inner and 
outer shells are manufactured using stainless steel 
joined together using spot welds. The experiments are 
conducted at an experimental facility equipped with 
appropriate data acquisition and instrumentations. The 
chamber is designed to operate with UDMH and N2O4 
propellants. For the purpose of regenerative cooling, 
water is used with fixed flow rate of 1.0 kg/s. Details 
of the experiment, instruments and results are provided 
in forthcoming section. 

 
5. Numerical Simulations  

The numerical simulations are carried out 
using commercial software. The software solves 

conservation equations of mass, momentum and 
energy for compressible flow for the gas side, 
incompressible flow for the coolant side coupled with 
the conjugate heat transfer calculations. The simplified 
geometry can be approximated as two dimensional axi-
symmetric. The conservation equations for the 
problem are given below. The continuity balance is 
given by: 
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The axial and radial momentum equations are given 
below: 
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The energy equation is given as follow 
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The energy transport equation used by 
FLUENT in solid regions has the following form: 

hSTkhh
t





)()()( 



 
(21) 

For the turbulent flow with heat transfer, the 

Renormalization Group Theory (RNG) k  model 

is used. The RNG k model has an additional term 
in its  equation that significantly improves the 
accuracy for rapidly strained flows suitable in the 
current case. 

 
Table 3: Grid independence study 

 
Hot 
gas 

Inner 
wall 

coolant 
Outer  
wall 

Exit 
Ma. 

Outlet 
Temp 
(K) 

1 25×100 5×100 5×100 5×100 2.92 328.7 

2 50×300 10×300 10×300 
10×30
0 

3.1 328.9 

3 50×600 15×600 15×600 
15×60
0 

3.1 329.0 
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Figure 5. Contour plot showing variation of the steady 
state Temperature (K) in the thrust chamber along with 
coolant channel. 
 
5.1 Boundary Conditions and Zones 

The boundaries of the thrust chamber with 
different zones are mentioned in Figure 4. The 
chamber has two flow channels for gas and propellant 
flows respectively. While the solid wall separates the 
gas and liquid side and allows the heat transfer through 
conduction.  

Commercial software Fluent is used for 
coupled simulation of gas and regenerative cooling 
fluid. For the thrust chamber analytical engine 
parameters are used as input from CEA software [17]. 
CEA calculates the resultant temperature and pressure 
which can directly be used as inlet boundary 
conditions. DTRM model is used for radiation heat 
flux calculated. Turbulence model is used with peak 
value of y+(non-dimensional vertical height) less than 
120. Initially three different grid sizes were used to 
carry out Grid independence study. The results for 
nozzle exit Mach number and outlet temperature of 
coolant are shown in table 3 for three grids.  

It was noted that the variation in the outlet 
temperature and Mach no. is negligible for the case 2 
and case 3. Therefore case 3 mesh is selected for 
further calculations and comparison. 

The steady state variation in the temperature 
of the thrust chamber is shown in Figure 5. It can be 
noticed that the hot gases from the combustion 
chamber loses temperature as it flows through the 
nozzle section of the thrust chamber. The maximum 
heat transfer occurs in the region where the chamber 
diameter is reduced to its minimum. It is also seen that 
the hot gas loses temperature as the nozzle section 
expands after the throat. The coolant is introduced 
from the exit side. The heat transfer occurs along the 
nozzle section and resultant temperature on the coolant 
side increases as it comes out from the combustion 
side of the thrust chamber. 

Figure 6 and 7 shows the variation of heat 
flux and the temperatures of the wall at the gas side, 
coolant side and the outermost side of the thrust 
chamber. 

 
Figure 6. Variation of total heat flux along the length 
of the thrust chamber. 
 

 
Figure 7. Variation of temperature along the length of 
the thrust chamber for a) the wall on the gas side, b) 
the wall on the coolant side c) outer most wall. 

 
It can be observed from Figure 6 that the 

maximum heat transfer occurs near the throat region of 
the nozzle. In addition, highest temperature is also 
observed in the same region as seen in Figure 7. One 
may notice that the peak temperature is ~1200 K. For 
sustained working the peak temperature of the thrust 
chamber must be lowered to a safe limit. This can be 
controlled using the mass flow rate of the coolant. 
However in practice the mass flow rate of the coolant 
is controlled by the combustion process inside the 
chamber. Thus better estimation of the thrust chamber 
heat flux and wall temperatures is essential for the 
longer life of the chamber as well as for its better 
performance. 

 
Figure 8. Schematic of experiment conducted along 
with the locations of the instruments installed. 
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6. Experimentation 
For validation of the proposed technique, a 

specially designed thrust chamber was fired. For 
generating high temperature gases inside the chamber, 
UDMH and N2O4, are used as propellants. Water is 
used for the regenerative cooling. The thrust chamber 
is made up of high conductivity stainless steel inner 
and outer shell. Three thermocouples were installed on 
the chamber; first one on the outer body of thrust 
chamber almost at the center of the combustion zone, 
second one on outer side of the divergent part near the 
throat portion and the third one was directly measuring 
the temperature of the outlet water of the chamber in 
the outlet pipe of cooling fluid as shown in the figure 
8. Schematic diagram of experimental setup is shown 
in figure 8. After the hot test of the thrust chamber, 
temperature data obtained by the three thermocouples 
and pressure plots are shown in figure 9 and 10 
respectively. 

The thrust chamber develops a steady 
pressure of ~ 50bar right after the ignition is made. 
The test lasts for a little more than 25 sec. The whole 
duration of the test the thrust chamber experiences 
constant pressure indicating the controlled 
environment present for the data acquisition. Using the 
three thermocouples data, one can observe that the 
temperature variations become steady in first 5 sec of 
the test. The temperature measured in the experiment 
indicates that the coolant acquires water during the 
first few seconds of the test and remains fairly constant 
afterwards. This indicates the initial transients of the 
chamber settle down in a short period of time. Thus the 
heat transfer rates can be calculated from steady state 
conditions. 

Due to higher temperatures at the inner wall 
of the chamber and chances of perturbation of flow in 
the coolant channel, the data of inner wall temperature 
could not be monitored in this experimental setup. 

 
Figure 9. Thermocouple measured data for the 
temperature variations at the three locations labelled in 
Figure 8. 
 

 
Figure 10. Real time Pressure record data of the thrust 
chamber. 
 

However the temperature acquired by the 
coolant is used to calculate the total heat gained during 
the process. Also the analytical code as well as the 
numerical simulations produces temperature 
predictions for the coolant side. In next section we 
compare the results with experimental data. 
 
7. Results and discussion 

The results for the variation of heat flux and 
wall temperature on the gas side of the chamber are 
compared with the numerical simulations. Figure 11 
and 12 shows the comparison between the predictions 
using analytical code with numerical simulations for 
heat flux and gas side wall temperature respectively. 
As anticipated the variation of heat flux along the 
chamber length shows a peak around the throat region. 
Correspondingly highest temperature is also observed 
in the same region.  

The prime focus is the region where the gas 
accelerates to generate thrust for the chamber. The 
nozzle section is the most critical part of the chamber. 
High heat flux and resultant high temperatures may 
cause damage to the nozzle section. Thus any design 
calculations shall account the heat flux experienced by 
the chamber 

 
Figure 11. Comparison of temperature on the gas side 
of the thrust chamber. 
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Figure 12. Comparison of heat flux on the wall of the 
thrust chamber. 
 

. The temperatures in the nozzle section are 
high and slight deviation from the designed 
temperature may lead to structural damage. The 
comparison carried out here shows that different 
correlations predict highest temperature ranging from 
~1300-1150 K. One can observe that the peak 
temperature predicted using equation 7 matches well 
with the numerical simulations. While the predictions 
of commonly used correlation of Bartz (equation 8) 
shows ~20% higher temperature in the throat region. 

Apart from the peak temperature predictions, 
the variation in the temperature along the nozzle 
section and location of the peak temperature point 
varies in all the cases. The empirical correlation of 
Bartz (equation 8) predicts the peak temperature earlier 
compared to other formulations. Similarly Bartz 
predicts a slightly quick decrease in the temperature 
compared to numerical simulations, while the 
predictions using equation 7 matches well with the 
numerical simulations. One may also observe that 
using the simplified geometry the theoretical models 
are relatively best suited for the predictions of heat 
flux (see Figure 12). On the other hand the predictions 
using Bartz (equation 8) correlation are conservative 
predicting very high heat flux compared to numerical 
simulations. The predictions may well suit the 
designer’s guideline for safe operation of the chamber; 
however the predictions may not be entirely correct or 
representative of the system. 

 
Table 4. Comparison of wall temperature on the 

outer shell and coolant outlet temperature 
 Eq. 7 Experimental Fluent  
Max wall 
temperature  K) 

1102 - 1080 

Coolant exit 
temperature K 

315.5 315 330 

Outer wall temp 
of CC K 

306 309 321 

Outer wall temp 
of Divergent K 

300 307 300 

 
Comparison of wall temperature on the outer 

shell is presented in Table 4. Analytical predictions 
(using Equation 7) of the outer shell temperatures and 
coolant temperature show a reasonable match with the 
experimental findings. One may notice that the 
temperature of the coolant at the exit is 315 K in 
comparison with 315.5 K predicted by the code. This 
suggests that the analysis carried out here is valid and 
the predictions of the analytical method are reliable. 
The analytical predictions using equation 7 may be 
used for the design guidelines. However with the 
change in coolant flow configuration and net effective 
heat transfer area, the predictions of the analytical 
model using equation 7 may no longer remains 
reliable. A systematic study may reveal necessary 
modifications required for the correct form of the heat 
transfer. One the other hand, empirical predictions 
provide a conservative guideline for safe operations. 
But the entire physics may change with different 
geometrical features and flow physics.  
8. Conclusion 

Optimal design of thrust chambers requires 
correct estimation of heat flux experiences by the 
material of the chamber during operations. A number 
of empirical relationships have been proposed in the 
literature and can be used as a design guideline. 
However complete understanding of the heat transfer 
phenomena is a must for optimal and safe operations 
of the system. Here a comparison is made between the 
predictions of theoretical formulation and empirical 
relationships along with results using numerical 
simulations and experimentation. The geometrical 
configuration is kept simple to ensure validity of 
assumption and simplification of flow geometry. The 
dual shell configuration allows a direct comparison 
between the results of numerical simulations and 
analytical formulation. It is evident from the results 
that the heat transfer is dominated by the convective 
heat exchange between the hot gas and coolant. The 
form of the heat transfer coefficient is correctly 
estimated using analytical formulation. On the other 
hand other formulations show slight deviations. 
Although the deviations seem slight, but in the context 
of the geometrical configuration used for the study, the 
deviations are as high as 20%. One may notice that the 
empirical correlations predict higher temperatures, 
resulting in conservative design guideline for the 
chamber design. However this research work attempts 
to model the non-linear heat transfer problem using 
first principles. A parametric study using additional 
geometrical configurations may indicate the short 
comings in the analytical formulation. Rigorous study 
using numerical simulations and experimentation may 
yield correct relationship for heat transfer coefficient 
including possible geometric parameters. 
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Abstract:In this research we study the effect of accounting data behavior according to the business cycles in Tehran 
stock exchange. More over this research examines the behavior of accounting data according to the business cycles, 
by considering the special features of companies. The studied accounting data in clouded sales growth, gross profit 
margin changes, changes in profit before tax and net profit and total assets changes. The results of this research 
show that in Tehran stock exchange there are significant relationships between some of the accounting variables 
(sales growth and gross profit margin) with business cycles and no relationship is seen among some of the variables 
(such as total assets changes). Moreover this research's findings indicate that the relation between the accounting 
data and business cycles is affected by the size of company and cyclical or non-cyclical nature of company (special 
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Introduction: 

One of the developed countries features is 
that in these countries there are efficient financial 
market and institutions that also play an important role 
in the country's economy and lead to the economic 
growth and development. Dynamic financial markets 
are one of the essential and affecting elements on each 
country's economy. A dynamic market requires clear 
and reliable information to make appropriate decisions. 
Most of the used information in the financial markets 
are processed and reported by the accounting systems.  
The provided information via the accounting system 
that is a basis for predicting the exact future 
information is not enough, but also we must pay 
attention to the other factors like the economic 
condition of country (economic downturn or economic 
growth). 

The economic conditions can have different 
effects on the companies and affect the accounting 
data behavior. For example, in the economic 
downturn, we expect that the level of sales growth and 
the grass profit margin of companies and also the 
investing level of companies decrease and vice versa. 
In the period of economic growth we expect the 
reverse of this event. Therefore we can say that 
economic conditions have a different effect on the 
accounting data. So knowing the changes of 
accounting data behavior according to the business 
cycles can help investors and other decision makers in 
official markets in predicting the future accounting 
data more exactly, and leads to a better source 
allocation. On the other hand the effect of business 

cycles on the accounting variables may be different 
according to the special features of companies.  

In other words, the special features of 
companies such as cyclical or non-cyclical nature of a 
company or the size of company can affect the relation 
between the accounting data and the business cycles. 
For example in downturn condition the accounting 
data of non-cycling companies (such as food industry 
and public services) is not affected too much. While 
the accounting data of cyclical companies (such as 
(durable goods producers) is affected too much and in 
fact their sales, earnings and investing are decreased 
significantly. This research tries to show whether 
changing the economic conditions affect the 
performance of business companies, and whether this 
impact is different according to the special features of 
companies? This study provides an exact sight about 
the dynamic accounting data behavior in the major 
port of economy and provides a helpful guidance for 
analysts and the other users of financial data to predict 
the basic accounting variables. 

This study provides an opportunity for 
decision makers so that they can improve their 
prediction about the company's performance according 
to the major economic conditions. There fore based on 
the mentioned cases, the aim of this research is to 
examine the relation between the accounting data and 
the business cycles according to the special institute's 
features. In this direction, at first the background of 
this research will be stated and after that the 
hypotheses will be provided, that the research method 
and after that the test results, hypotheses and research 
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finding will be stated. Finally the limitations and 
recommendations will be provided.  

 
Research background: 

Up to now no research has been done about 
studying the accounting data behavior according to the 
business cycles in Iran. But in the international level 
many researches have been done. In a research which 
the title "business cycle and accounting variable", the 
way of accounting variables' movement was studied 
according to the major economic conditions. He used 
the board data in his study. The studied period was 
from 1978 to 2003. The results of Colingo's study 
show that the accounting variables such as sales and 
the stable assets growth are totally related to the 
business cycles; and these variables are more sensitive 
to the economic downturn that the economic growth. 
Of course the range of these changes was not equal in 
all industries. For example the effect of business cycles 
on the accounting variable is totally significant for the 
cyclical industry such as automobile industry. While 
for non cyclical industry such as drug industry, this 
effect is only significant for sales and investment, and 
it doesn't have any significant effect on the earnings.  

Johnson studied the relation between the 
business cycles and stock return and companies' 
earnings. The period of his study was from the years 
1970 to 1987 with the consolidated regression method. 
His result showed that companies' profit was affected 
by business cycles. And the profits' stability is 
significantly greater than the great depression, due to 
the creation of investment opportunities. Moreover the 
research result show that stock exchange's return in 
growth period is greater than the great depression. 
Liyo and Vasalou studied this topic that companies 
regarding risk indicators such as the ratio of book 
value to market value of the company's size, how they 
are affected by economic conditions? Their period of 
study was between 1976 and 1997 by using the liner 
regression method. The result of their research indicate 
that stocks with the ratio of B/M face with a good 
condition and also a good performance in the 
economic growth period and viceversa in economic 
downturn condition they have a poor state. Choordiya 
and Shiva Koomar in a research which its title is 
"profits, Business cycles and stock Returns", 
investigated the role of business cycles in asset pricing 
experiments. They believed that companies' profit 
were related to the business conditions. The period of 
their study was between 1972 to 1999 and they studied 
their research hypotheses by multiple variables 
regression method. Their research result show that 
there is relation between business cycles and 
companies' profit. Moreover, they indicate that there is 
a relationship between stock return and business cycles 
and in fact the business cycles have a basic role in 

assets pricing. Pers Koruz and Timerman investigated 
stock return's fluctuations in changing levels of 
business cycles. The result of their study show that the 
stock returns' fluctuations are significant in changing 
level of business cycles. Antonio, Lam and Padiyan 
investigated that whether business cycles' variables 
and profit biased behavior can explain the speed of 
trading in three main Europe markets. The result of 
their study show that the profit of trading speed in 
Europe markets is affected by the international trading 
condition.  

The behavior of the accounting data regarding 
the business cycles, the macroeconomic evidence 
suggests that consumption and investment behavior is 
highly correlated with the behavior of real GDP. 
Therefore it is expected that growth in sales and 
growth in total assets of the company is also actively 
associated with real growth. Zarnovit proved that the 
companies' profit and their changes are signifactly 
related to the real growth of GDP. Moreover Tilwer 
concluded that the change in earnings (profit margin, 
net profit before extraordinary items and net profit) is 
strongly related to the real concurrent and has a 
positive relations. Based on the mentioned cases, we 
can state the first hypothesis as follows: the first 
hypothesis: there is a positive and significant 
relationship between the accounting variables and the 
real GPP. The growth of real GDP will decrease in the 
downturn period, but in the period of development, the 
real GDP has a significant growth. So it is expected 
that in economic downturn condition, the growth of 
accounting variables such as the sales growth of 
companies and even for some of the industries it will 
be negative. Collinglo states that although the 
accounting variables reflect the real changes in the 
economic conditions, but it is expected that the impact 
of economic conditions on the variable accounting 
during the recession, is more than that of the growing 
economic period.  

Therefore we can state the second hypothesis 
as follows: 

The second hypothesis: the effect of the real 
GDP on the accounting variables in downturn period is 
more that of the growing economic period is more that 
of the growing economic period. The accounting data 
behavior may be affected by the special features of 
companies, regarding the business cycles one of the 
special features of companies, cyclical or non- cyclical 
nature of a company. In fact the changing range of 
business periods can be totally different regarding the 
kind of industry which the companies operate in it. 
The cyclical business companies are usually faced with 
a variable application for their products affected by the 
downturn and growing economic condition. For 
example the application for automotive companies will 
be decreased in downturn economic condition, because 
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people preserve their funds for more critical 
applications such as food and medicine and spend less 
for unnecessary purchases such as cars.  Then due to 
decrease in application, investment in these industries 
during a recession is more limited. In contrast, non-
cyclical companies have been affected by the 
economic boom and bust, and faced with a more stable 
condition. For example medicine and food industry are 
non-cyclical, because even if business conditions are 
deteriorating and revenue could decline, as people 
attempt to buy drugs and food. So because of stability 
of application for the non-cyclical companies, 
investment and earnings of these industries are 
affected less by the economic condition, and in fact 
don't decrease too much. Beckman, Dobius and Isakof, 
in an investigation about the relation between the 
special features of industry and stock return, found that 
the cyclical industrial output in j-7  66ص  countries is 
more than the non-cyclical industries. Regarding the 
mentioned cases, we can 8 tate the third hypothesis as 
follows: 

Third hypothesis: the susceptibility of the 
accounting variables to the business cycles for the 
cyclical companies is more than the non-cyclical 
companies.  

One of the special features of companies that 
can be effective in predicting the financial information 
in several economic condition, is the size of company. 
Gertler and Jil Christ in their study found that due to 
insufficient internal resources and less access to 
external sources, small companies have more limited 
investment in recession, so the performance of these 
companies is worse. In contrast, in term of economic 
growth and the relatively enough internal and external 
investment create a bed for investment for small 
companies and their performance will be improved. 
Because of the diversity of products, big companies 
have the ability to finance and new investment, so it is 
expected that in a recession period see less damage. 
The alone analysis clears the source of risks for 
accounting variables and also a related range to the 
size of company. Based on the mentioned topics, it is 
expected that small companies are more sensitive to 
changes of economic condition than big companies. 
Therefore we can state the fourth hypothesis as flows: 

The fourth hypothesis: the susceptibility of 
accounting variables to the business cycles is greater, 
for small companies than big companies. The method 
of the present research is quasi-experimental and its 
methodology is after the events. The purpose of this 
research is application study that the result of this 
study can be useful for a wide spectrum, such as 
investors, stakeholders, the management of stock 
exchange, financial analysts, government and 
researchers. 

 

Statistical Population: 
The statistical population of this research is all of 

the accepted companies in Tehran stock exchange the 
accepted companies in Tehran stock exchange. The 
sample was selected according to the following 
criteria: 

1- The company related to the industry is not a 
financial inter mediator. 

2- The company was accepted in stock exchange 
before 1998, and after that it didn't leave the 
stock exchange. 

3- The company's financial year end is on 29 
March (Persian data Esfand 29) 

4- The mentioned company's information is 
available and the trading halt should not be 
more than six months. 

 
Based on the mentioned criteria, 253 companies 

were selected as a sample which were related to 29 
different industries and 24 industries were cyclical and 
the other 5 industries were non-cyclical. The period in 
this research is from 1998 until 2007. 
 
Research Models: 

To test the research hypotheses, the following 
four models are used: 

In these models it Acct is the company's 
accounting variables, ∆GPP is the real percent of GPP 
growth, time is the time figurative variable, EXP is the 
figurative variable for the economic condition, which 
is one for the economic growth period and is zero 
economic downturn period, cyclical is a figurative 
variable, that is one for cyclical industries and zero for 
non-cyclical industries, size is a figurative variable for 
the size of company and are variables' coefficients. 

The accounting variable include the sales 
growth (∆Sales), change in percentage of gross profit 
margin (∆PM), change in profit before tax (∆EBT), 
change in net profit (∆NI) and change in total net 
assets (∆TA). 
 
Measurement of research variables: 

The dependent variables and the way of 
calculating them, the dependent variable of all models, 
are accounting variables, there are measured as follow. 
The annual sales growth of a company was measured 
with regard to the last year.  

Change in the percentage of gross profit 
margin (∆PM): this relation has been computed via the 
difference between the operating gross profit of a 
company divided by total salary of stakeholders in the 
previous period of the company. 

The change in earnings before tax (∆EBT): 
This relation has been computed via the change in 
earnings before tax of one period with the previous 
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period divided by total salary of stakeholders of the 
company. 

The change in the net profit (∆NI): this relation 
was obtained in the beginning of the period via the 
change in the net profit of a period divided by the total 
salary of the company's stakeholders. The total assets' 
growth of this relation has been computed via the 
change in the total assets of one period divided by the 
total assets in the beginning period of the company. 
The independent variables and the way of computing 
them, business cycles: what we mean by business 
cycles are the fluctuation in the economic activities 
and usually the national production. Every business 
period included the economic boom and bust stages. In 
this research the figurative variable has used to 
measure the economic boom and bust, that number one 
has been used for boom period and number zero has 
been used for bust period. Based on the mentioned 
cases, the economic boom and bust periods are as 
follows: 

 
1- From 1959 until 1971, the partial buts period. 
2- From 1972 until 1980, the partial buts period. 
3- From 1980 until 1983, the partial buts period. 
4- From 1983 until 1985, the partial buts period. 
5- From 1985 until 1991, the partial buts period. 
6- From 1991 until 1994, the partial buts period. 
7- From 1994 until 2002, the partial buts period. 
8- From 2002 until 2010, the partial buts period. 

 
The change in real GDP: this variable has been 

computed via the change in real GDP divided by the 
real GDP of the previous period. The aforementioned 
information were extracted from the site and library of 
the Islamic Republic of Iran's central bank. The 
cyclical and non-cyclical industries (companies). The 
cyclical industries are those which usually faced with a 
changing demand for their product and by the 
economic boom, the demand will increase and by the 
economic bust, the demand will decrease. In contrast, 
the cyclical industries faced with a stable demand and 
generally the change in the economic condition does 
not affect their products' demand. In this research, to 
define the cyclical and non-cyclical industries- Fama 

and French classification has been used. Fama and 
French classified food industries, drug industries, 
financial services, public utilities (water, electricity, 
telephone and gas industries) as the non-cyclical 
industries and the other industries as the cyclical ones. 
To measure this variable, figurative variable has been 
used, that number one has been used for cyclical 
industries and number zero has been used for non-
cyclical industries. 

The size of company: one of the other 
specific features studied in this research was the size of 
company. The researchers used different indexes in 
their studies to measure the size of company, such as 
the total assets logarithm, the number of personal and 
the total sales logarithm. In Iran the most appropriate 
index for size in the total sale, because it is partially 
based on the current price and less affected by 
inflation. To determine the small and big companies, 
first the average sales of the sample companies and 
then the sales of each company has been compared 
with the average sale. If the sales of company was 
greater than the average sales of companies, the 
company was classified as the major company and 
otherwise it was classified as the small company. To 
measure this variable, the figurative variable has been 
used and number one for small companies and number 
zero for big companies were used. 
 
The research's finding: 
The results of descriptive statistics: 

The results obtained from descriptive 
statistics for the dependent variable are provided in 
table (1). The descriptive statistics shows that the 
selected sample enjoys much diversity. For example 
the descriptive statistic about the change in sales 
indicate that the average and the median of change in 
sales is zero. 0% and 170% compared to the last year 
is 274 and also the maximum and minimum of change 
in sales weer o-, accordingly. The standard deviation 
of change was 69/ and /99 times more than 174. This 
statistics shows that sales also equals to 786 and to 
generalize these result to the society, it enjoys the 
necessary diversity. 

 
Table (1): descriptive statistics 

Statistics UTA UNI UEB T UPM Usual e 
Average 0.232 0.0382 0.052 0.154 0.274 
Median 0.160 0.050 0.050 0.080 0.170 
Maximum 10.60 12.110 12.110 32.900 69.740 
Minimum -0.770 -49.460 -45.580 -41.280 0.990 
Standard deviation 0.452 1.799 1.765 1.792 1.786 
The number of observation 1760 1750 1757 1760 1756 

 
The results of the first hypothesis testing: 

The first hypothesis of this research was 
mooted in such a way that there is a positive and 

significant relationship between the accounting 
variables and the real GDP. The result obtained from 
the first hypothesis testing are provided in table (2). As 
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one can see in table (2), the real GDP's unstable 
coefficient in error level 5 is not significant for any of 
the studied accounting variables. Therefore we can say 
that in Iran there is not a significant relationship 
between the accounting variables and the real GDP. It 

is worthy to mention that the changeable mark for the 
real GDP is position which is compatible with the 
predicted mark. 
 

 
Table (2): the result of the first hypothesis testin 

������ = �� + ��∆���� + ���������� + ������ + ���  

Wanson 
camera 

Determining the 
balance 

coefficient 

Time Acct ∆GDP The 
dependent 
variable 

Value t coefficient Value t coefficient Value t coefficient 

2.255 0.037 -2.24** -0.022 -10.27*** -0.207 1.577 1.614 ∆Sale 
2.060 0.064 -1.13 -0.016 -9.5*** -0.094 0.655 2.880 ∆PM  
1.999 0.002 -0.34 -0.004 - -0.017 0.233 0.540 ∆EBT 
2.092 0.000 -1.092 -0.029 0.08 0.000 1.640 9.388 ∆NI 
2.135 0.024 -0.006 -1.475 0.064* 3.137 1.519 0.807 ∆TA 

***, **, * are significant in error levels 1%, 5%, 10% accordingly. 
 

Examining the accounting variables effect of 
previous year's accounting variables indicates the 
effect of the previous year's accounting variable on the 
current year's ones, especially in relation with the sales 
variable, the operating profit margin and the total 
assets. Moreover studying the impact of time on the 
accounting variables shows that time is an affective 
factor on sales. The maximum balanced assigning 
coefficient for the 5 studied models, equals to 7 
percentage which is not too much considerable. Also 
the value of Watson camera for each of the 5 studied 
model is about 2 that indicates the non-existence of 
autocorrelation of auto correlation between data.  
The results obtained from the first hypothesis testing 
are in contrast with Collingo and Zaranovit's research 
results. 

One can guess several reasons to deny this 
hypothesis, such as unused capacity of the companies 
and the non-competitive market in Iran. 

The result of the second hypothesis testing: 
The second hypothesis of this research has 

examined the effect of the real GDP growth on the 
accounting variables in the economic bust period 

compared to the economic boom period and it has bee 
explained that the impact of the real GDP growth on 
the accounting variables in the economic bust period is 
more than that of in the economic boom period.  

The results obtained from the second 
hypothesis testing are provided in table (3). 

As one can see in table (3), the changeable 
coefficient EXP*∆GDP in each of the 5 studied 
models is negative that indicates the negative effect of 
recession on the accounting variables, but from the 
viewpoint of statistics, in the error level 5, just the first 
and second models (the change in sales and gross 
earnings margin) are significant and the other models 
(the accounting variables) are not meaningful.  

In other words, the accounting variables of 
the change in the total assets, profit before tax 
deduction and change in the net profit, compared with 
the economic boom period, are not more sensitive to 
the change in the economic condition in the economic 
bust period. 
And only the variables of the sales and the gross 
earnings margin are affected by the business cycles. 

 
Table (3): the results of the second hypothesis testing: 

������ = ��� + ������ + ���∆���� + ������ ∗ Δ���� + ���������� + ������ + ��� 

Wanson 
camera 

Assigning 
coefficient 

Time Acct EXP*∆GDP ∆GDP EXP 
The dependent 

variable 

2.200 0.060 -0.054 -0.185 -4.789 2.262 0.406 ∆Sale 

2.060 0.066 -0.044 -0.69 
-10.380 

(-1.660*) 
6.040 

(1.268) 
0.768 ∆PM  

2.000 0.002 -0.034 
-0.018  

(-1.318) 
-6.450 

2.900 
(1.070) 

0.574 
(1.251) 

∆EBT 

2.010 0.003 -0.026 
-0.001 

(-0.551) 
-6.755 

9.317 
(1.306) 

0.384 
(0.496) 

∆NI 

2.135 0.031 -0.030 
0.057 

(2.811*) 
-1.067 

0.612 
(1.093) 

0.220 
(1.306) 

∆TA 

***, **, * are significant in error levels 1%, 5%, 10% accordingly. 
The value of t is brought in the parenthesis. 
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It is compatible in relation with the variables 
of sales and the gross earnings margin [the results of 
this study are compatible with result of Collingo, 
Zarnovit and Tilver's research], but it is not compatible 
about the other variables. The non-impressiveness of 
profit before tax deduction and the accounting net 
profit via the business cycles that are accepted in 
Tehran stock exchange may be due to the profit 
management by using the non-operating items, such as 
selling the fixed assets, long-term and short-term 
investment, which leads to earnings stability before tax 
deduction and net profit and thus non-impressiveness 
of them of the business cycles. 

 
The results of the third hypothesis testing 

The third hypothesis of this research predicts 
that the susceptibility of the accounting variables 
toward the business cycles in the cyclical companies is 
greater than that of the non-cyclical companies. The 
results obtained from the third hypothesis testing are 
provided in table 4. As one can see in table (4) based 
on the value t, the unstable coefficient EX 
cyclical*∆GDP (B14) is not significant in relation with 
the accounting variables, ∆NI, ∆EBT, ∆PM, ∆TA in 

the cyclical industries in the economic boom period 
and only the variable ∆sales with error level 10% is 
meaningful. Also the coefficient cyclical*∆GDP 13 is 
not significant in relation with the accounting variables 
∆NI, ∆EBT, ∆PM, ∆T in the cyclical industries in the 
economic boom or bust period, and it is only 
meaningful in relation with the variable ∆sales with 
error level 90%. Therefore the third hypothesis is 
denied and we can say that the cyclical or non-cyclical 
nature of the companies does not have any 
considerable impact on the accounting variables, 
according to the changes in the business cycles.  

Generally, the result obtained from the third 
hypothesis testing of this research are compatible with 
the western finding such as Collingo, only in relation 
with the sales variable, and it is not compatible in 
relation with the other variable. Some of the main 
reasons that can be considered effective to deny this 
hypothesis in the economic environment of Iran, are 
price control and management and thus insignificant 
changelessness in the percentage of gross earnings 
margin and the operating profit in the cyclical and non-
cyclical industries. 

. 
Table (4): the result of the third hypothesis testing:  

������ = ��� + ������ + ���cyclical + ������ ∗ cyclical + ���Δ���� + ������ ∗ ∆����  

Wanson 
camera 

Assigning 
coefficient 

EXP* 
cyclical* 
∆GDP 

cyclical* 
∆GDP 

EXP* 
∆GDP 

∆GDP 
EXP* 
SIZE 

SIZE EXP 
Dependent 
variables 

2.10 0.002 
-12.410 

(-1.752*) 

-4.253 

(-1.710*) 

8.218 

(1.326) 

4.150 

(1.889 *) 

0.788 

( 1.897*) 

0.147 

(1.567) 

-0533 

(-1.469) 
∆Sale 

2.11 -0.001 
-13.423 
(-0.968) 

6.179 

(0.979) 

5.630 

(0.462) 

-2.859 

(-0.508) 

0.773 

(0.869) 

-0.309 

(-1.093) 

-0.323 

(-0.413) 
∆PM  

2.05 0.000 
-11.122 
(-0.793) 

3.626 
(1.158) 

5.910 
(0.486) 

-1.396 
(-0.509) 

0.779 
(0.841) 

-0.281 
(-1.530) 

-0.407 
(-0.506) 

∆EBT 

2.01 0.002 
-27.437 
(-1.280) 

16.190 

(0.981) 

10.876 

(0.576) 

-3.026 

(-0.207) 

1.427 

(0.366) 

-0.671 

(-1.280) 

-0.707 

(-0.770) 
∆NI 

2.08 0.022 
-4.696 

(-0.836) 

-0.571 

(-0.462) 

1.817 

(0.369) 

0.549 

(0.502) 

0.249 

(0.689) 

-0.003 

(-0.052) 

-0.055 

(-0.174) 
∆TA 

***, **, * are significant in error levels 1%, 5%, 10% accordingly. 
The value of t is brought in the parenthesis. 
 
The results of the fourth hypothesis testing: 

The fourth hypothesis of this research 
predicts that the susceptibility of the accounting 
variables toward the business cycles for small 
companies is greater than that of big companies. The 
result obtained from this hypothesis testing are 
provided in table (5). The changeable coefficient 
EXP*SIZE*∆GDP and the computed value t indicate 
that except for the accounting variable of the total 
assets changes (∆TA) in small companies, the other 
accounting variables don't have any susceptibility 
toward the change in the economic conditions 
(business cycles). Among the studied variables, the 
total assets changes (∆TA) in small companies are 

susceptible toward the business cycles. In other words, 
in economic boom period, the small companies' assets 
increase significantly that is indicative of the 
considerable increase of small companies investment. 
Studying the impact of change in the real GDP on the 
accounting variables based on the size of companies 
showed that by decreasing the GDP, the gross earnings 
margin and the profit before tax deduction of small 
companies will reduce significantly. In other words, 
recession has a considerable negative effect on the 
profitability of the small companies, while the 
mentioned impact is not too much considerable on the 
big companies. 
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Conclusion: 
The result of this research indicate that there 

is not a meaningful relationship between the most of 
accounting variables (∆EBT, ∆NI, ∆PM, ∆TA) and the 
business cycles. The result of this study show that 
among the studied variables, the sales changes are 
affected by the business cycles, and the change in the 
sales of companies is greater in the economic boom 
period, as compared with the economic bust period. 
The study of business cycles effect on the accounting 

variables based on the specific features of companies, 
such as cyclical or non-cyclical of them and their size 
showed that the range of impact is different according 
to the special features of companies. This study 
revealed that in the economic boom condition, the 
sales of cyclical companies takes a considerable 
change as compared to non-cyclical industries. In other 
words the sales of cyclical companies takes a 
noticeable increase, while the sales of non-cyclical 
companies doesn't take an expressive change. 

 
Table (5): the result of the fourth hypothesis testing  

������ = ��� + ������ + ������� + ������ ∗ ���� + ���Δ����  

Wanso
n 

camera 

The 
assigning 
coefficien

t of 
balance 

EXP* 
SIZE* 
∆GDP 

SIZE* 
∆GDP 

EXP* 
∆GDP 

∆GDP 
EXP* 
SIZE 

SIZE EXP 
Dependen
t variables 

2.12 0.024 
-0.583 

(-0.064) 

-0.172 

(-0.042) 

0.199 
(0.023) 

0.641 
(0.16) 

0.173 
(0.330) 

-0.369 

(2.13) 

-0.169 

(-0.349) 
∆Sale 

2.21 0.008 
26.950 

(1.517) 

-42.308 

(3.673**) 

-31.610 

(-1.908*) 

42.107 
(3.731 
***) 

-1.120 

(-1.028) 

1.938 

(3.27

0 

***) 

1.415 

(1.400) ∆PM  

2.11 0.012 
8.829 

(0.519) 

-29.711 

(-

4.226***

) 

-11.842 

(-0.756) 

29.545 
(4.293 
***) 

-0.608 

(-0.542) 

1.771 
(3.78

6 

***) 

0.806 

(0.781) ∆EBT 

2.11 0.011 
20.871 

(0.544) 

-40.239 

(-1.149) 

-32.726 

(-0.879) 

48.543 

(1.411) 

-1.135 

(-0.744) 

2.204 
(1.93

3 **) 

1.617 

(1.114) ∆NI 

2.08 0.013 

15.983 

(2.642***

) 

-0.229 
(0.107) 

-14.867 
(-

2.507***

) 

0.318 
(0.154) 

-1.081 
(-

2.643**
*) 

0.000 
(0.001

) 

1.022 
(2.745**

) ∆TA 

***, **, * are significant in error levels 1%, 5%, 10% accordingly. 
The value of t is brought in the parenthesis. 
 

The result of this study revealed that there is 
a meaningful relationship between the business cycles 
and the total assets changes of change of small 
companies. In other words, in the economic boom 
condition, the amount of small companies investment 
(the total assets changes) will increase significantly, 
while the total assets changes of large companies 
don't take a manifest change. Moreover studying the 
effect of change in GDP on the accounting variables 
based on the size of company showed that when the 
GDP decreases, the gross earnings margin and the 
profit before the tax deduction of small companies 
will take a considerable reduction. Generally the 
result of this research set forth limited evidence about 
the relationship between the accounting variables and 
the business cycles. Moreover the results of present 
study suggested that the effect of business cycles on 
some of the accounting variables is different 
according to the specific features of companies. This 
investigation provide us a more accurate insight about 

the dynamic behavior of the accounting data in the 
major economy structure and can affect the 
knowledge and perception of financial analysts and 
users while analyzing the financial statements and 
predicting the future information of companies and 
also it can be effective for optimized economic 
decision makings of the users in regard to the 
transition of organization that is based on the specific 
features of companies. 
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Abstract: This study aimed at investigating the effect of teaching English reading comprehension to Iranian students 
through concept mapping. In doing so, a pre-test and a post test were used. First 38 third grade high school female 
students in Karaj city were selected systematically and then they were divided into control and experimental groups 
randomly. The experimental group was thought  using concept mapping, while control group was not exposed to 
such kind of teaching technique and the students in this group were thought in common way of reading 
comprehension teaching. The exam was made by a teacher which covered knowledge and meaningful learning in 
English reading comprehension. The high cognitive questions (analysis, combining, evaluating) were used to 
evaluate meaningful learning. A t-test was used to verify or reject the hypotheses. Data analysis shows that concept 
mapping technique has a significant effect on English reading comprehension (t=3.388, df =36, p=0.002  
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Introduction 

Constructivism emphasizes on the active 
teaching methods which focus on student-centered 
activities and considers learning as a dynamic and 
internal process in which the learners acquire new 
knowledge through linking already learned 
information with the new one. Constructivists believe 
that the best teaching method is to determine what 
learners already learned first and then start teaching 
from that point ( Ausubel et al, 1978). 

One of the new educational strategies that is 
consistent with constructivism learning theory (Duffy 
et al, 1991) and meaningful learning ( Ausubel , 
1968, Novak, 1991, 1992) is concept map. Concept 
map was proposed as the results of Novak’s’ studies 
in Cornell University as an educational tool against 
rote learning in 1980s (Novak and Cannas, 2006). 
Novak’s work was based on the cognitive theory of 
Ausubel who stressed the importance of prior 
knowledge in being able to learn new concepts. The 
most important single factor influencing learning is 
what the learner already knows.  

Concept map is based on Ausubel’s 
meaningful learning theory and derived from advance 
organizer concept in Ausubel’s theory. According to 
Ausubel, the meaningful learning occurs when the 
learner can organize the information and link the 
prior knowledge to the new one in cognitive 
structure. Cognitive structure contains a set of 
organized principles, concepts and information that a 
person has already learned and fields of inquiry are 
organized like pyramid with the most general ideas 
forming the apex, and, more particular ideas and 

specific details subsumed under them. The most 
inclusive ideas-those located at the top of the 
pyramid- are the prominent and most enduring 
elements in the hierarchy. They process a longer life 
span in memory than do particular facts or specific 
details, which fall at the base of the pyramid. 
Cognitive structure emphasizes the Horner’s 
cognitive structure in the acquisition of new 
information. Present experience is always fitted into 
what the learner already knows. A cognitive structure 
that is clear and well organized facilitates the 
learning and retention of new information. 

A concept map includes knots (concepts and 
terms) that link lines and also link concepts which 
specify the relationship between the concepts. 
Concept maps includes concepts usually enclosed in 
circles or boxes of some kind, and the relationships 
between concepts or propositions which indicated by 
a connecting line and linking word. Linking words on 
the line specify the relationship between two 
concepts. The label for most concepts is a word, 
although sometimes we use symbols. Propositions are 
statements about some object or event in the 
universe, either naturally occurring or constructing.  
Propositions consist of two or more concepts 
connected with other words to form a meaningful 
statement. We call these statements the semantic 
units. In addition, the combination of concepts and 
the direction of linking line determine the map 
structure .e.g. hibernacula or non-hierarchical 
fashions (Yin and et al, 2005). 

The following diagram shows a concept map 
about reading comprehension teaching. 
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 Concept maps can be used in various stages 
of the curriculum designing ( Brulliard & Baron, 2000, 
Moen & Boersmn, 1997, Edmondson, 1995), before or 
in the learning process as an advance organizer ( 
Bruillard& Baron, 2000, Novak &Novak, 1998, 
Willerman& Macharg, 1991) and after learning as an 
evaluation tool ( Quinn et al, 2004, Rebich & Gautier, 
2005, Williams, 2004). 

Concept maps are used as a learning and 
educational tool in different scientific fields and they 
are suitable tools for presenting and organizing 
knowledge. Concept maps facilitate the meaningful 
and long-life learning knowledge through presenting a 
pattern and a framework (Novak & Cannas, 2006, 
Liaght, 2006). Although, concept maps have been used 
as a purposeful educational tool widely and 
successfully in different educational fields, mostly they 
have been used in the field of technical sciences, 
especially in first language and there are a few studies 
on second language. A lot of Iranian students have 
problem in English reading comprehension. Not only 
the high school students have this problem, but 
university students also do. In spite of the fact that 
students start Studying English from sixth grade and 
continue to the last year of high school, they use the 
meaningful learning techniques a little and the results 
of institutes exams, final exams, and national entrance 
exam show that the English level of students is low 
and the students are weak in English language. 
Although the studies show the positive effects of 
concept map on meaningful learning as an influential 
technique, effective steps have not been taken to apply 
this technique in official classes of teaching-learning. 
This study is an attempt to investigate the effect of 
concept map on English reading comprehension 
meaningful learning of students (as L2). 
Concept map as a teaching strategy 

Various methods have been proposed for 
teaching concepts, discovery method of Brunner and 
meaningful learning of Ausubel are the most 
recognized methods among them. Brunner emphasizes 
the studied issue structure and the necessity of active 

learning as the basis of real understanding and Ausubel 
(1968) emphasizes on the teacher’s role in learning 
and believe that knowledge is acquired through 
accepting information and concepts and the 
relationship between concepts. According to Ausubel, 
the most effective factor in learning is the prior 
knowledge and meaningful learning occurs when the 
learner links the new information with prior 
knowledge consciously. Ausubel proposed advance 
organizer for activating the learner’s mind to link the 
new information with cognitive structure. Novak 
supported the Ausubel perspective and specified the 
concept map as a strategy to access prior knowledge 
and as a tool to comprehend the text (Novak& Gowin, 
1984). 

Wang et al (2008) introduces concept map as 
an educational technique that links new information to 
prior knowledge structure and introduces conceptual 
understanding through meaningful showing of 
concepts. Concept maps in various ways, creating map 
by learner, creating map by teacher and students and 
presenting the map to the learners, can be used in 
teaching and learning. 

One of the common applications of concept 
map is its use as a tool for presenting educational 
materials. In this method, materials and key concepts 
are presented in an organized manner through concept 
map. Teachers can use concept map in various stages 
of teaching, i.e. before teaching as an advance 
organizer, in teaching process for presenting new 
information and clarifying concepts, after teaching for 
summarizing and reviewing and also for testing the 
learners’ achievements. Concept map helps teachers to 
specify the key concept of the content and their mutual 
relationship between them and present a summary and 
general image of topic to the learners. Concept map 
not only transfer main information through graphical 
representation, but also specifies the links, structures 
or characteristics which are not observable in the text 
and present them in a summarized form. So, map 
facilitates the meaning and retaining of information. 
Well organized maps facilitate meaningful learning 
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and consequently cause the long life use of knowledge 
in new situations and make it possible to keep 
knowledge for a long time (Novak, 1990, Novak and 
Wandrsee, 1991). The positive effects of concept map 
learning are: providing a framework of learning 
subject, specifying the important concepts and the 
relationship between them, facilitating learning, 
memorizing and remembering, specifying the 
important concepts which emphasized by teacher and 
prepare the learner’s mind like advance organizer. 
The studies have shown the positive effect of concept 
map on learning (Novak, 2003, Novak & Cannas, 
2006, Horton et al, 1993), on foreign language learning 
( Marriott and Torres, 2008, Bahar and Danservean, 
2001), on searching prior knowledge ( Gurltt et al, 
2007) , on on improving English reading 
comprehension (Dias, 2010, Conbn, 2008, Liu, 2010, 
Vakilifard & Armand, 2006) and on writing skill ( 
Ojima, 2006, Lee &Cho, 2010). 

Those whose first language is not English 
need techniques for better learning, longer information 
saving and the stored information in the new 
situations. Teachers also look for teaching techniques 
which activate students in the language learning 
process and increase their success. Among effective 
factors on language learning, the teaching strategies 
play an important role in learning. These strategies are 
a lot, but we just focus on prior knowledge and 
knowledge structure in improving English reading 
comprehension of second language of high school 
students and investigate the effect of concept map as a 
teaching strategy on English reading comprehension ( 
as L2). 
Research Background 

In the recent years the concept maps have 
widely been the research basis in various scientific 
fields and studies have shown the positive impact of 
concept maps on meaningful learning (Horton et al, 
1993, Novak & Cannas, 2006, Novak, 2010). A few 
studies have been done on concept maps in second 
language, especially on reading comprehension. Liu 
(2010) investigated the effect of creating concept maps 
with the help of computer on English reading 
comprehension of English bachelor students in Taiwan 
in which English was L2.  The findings of the study 
showed that not only concept map strategy improves 
reading comprehension, but also it improves the 
application of other reading comprehension strategies. 
Dias (2010) used concept maps for improving English 
reading comprehension of bachelor students in which 
English was their L2. The results of the study showed 
that concept map is an effective strategy to improve 
reading comprehension. The students not only learned 
how to use tools to create Cm, but also increased their 
independence in application of knowledge organizing 
methods. 

Conlon (2008)in a case study on Scottish 
students titled “ creating content concept map, new 
technology and new teaching concluded that the 
students enjoy their lessons with creating concept 
maps and believe in the effectiveness of concept map 
use in reading comprehension. Armand & Vahidifard 
(2006) studied the effect of concept map on French (as 
L2) reading comprehension. The findings of this study 
showed that the experimental group did better in 
reading comprehension in comparison to control 
group. Another study by Lee and Cho was conducted 
to investigate the application of group concept map on 
writing skill of Korean university students. The results 
suggested that the concept map improves the students 
writing skill incredibly in general and improves 
organizing, language usage and vocabulary in 
particular.  

Ojima(2006) in a case study investigated the 
effect of concept map as a pre-task on three Japanese 
students writing skill. The findings showed that 
concept map creating improves learners’ English 
writing skill on the basis of complexity. English was 
L2 in this study. Most of the studies on concept map 
have been conducted by academic researchers and 
have been their academic projects. These projects were 
dealing with a lot of conflicts because concept maps 
were used in official classes by teachers. 
Research Objectives and Hypotheses    

This study aimed at investigating the effect of 
teaching through concept map on English 
improvement and reading comprehension meaningful 
learning of EFL students. The research hypotheses are 
as the following:   

H1: Using concept map in teaching improves 
students’ English learning. 
H2: Using concept map strategy in teaching leads to 
meaningful learning of Students’ English reading 
comprehension. 
 
Project Plan 

This is a quasi experimental plan of post test 
with control group. The educational concept mapping 
strategy (independent variable) and meaningful 
learning and improvement (dependent variable) were 
considered as two variables of the study. They were 
tested by a teacher achievement test. Experimental 
group was thought through concept mapping, but 
control group was not exposed to teaching through 
concept mapping and the common reading 
comprehension techniques were used in class.  To 
control the external influential factors affecting the 
subjects, the students in experimental group were 
under the same conditions such as grade, field, 
previous school year average, gender, age, school of 
studying and teacher. 
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Sample of the Study   
Thirty eight female third grade high school 

students in Karaj city studying in the school year of 
2010-2011 were selected through purposive sampling 
and were divided into experimental and control group 
randomly. The purposive sampling was used because 
of the official limitations and preventing the problems 
that it may make for official educational plan. 
Study Tools 
1. Materials 

English book 3 was used as teaching material 
in this study. This book is a reading base book and 65 
percent of the book content is allocated to reading 
comprehension and vocabulary. The book contains six 
lessons and every lesson consists of a reading text of 
about 6-7 paragraphs, vocabulary, language function, 
grammar and pronunciation. This study focused on 
reading comprehension and teaching it through 
concept mapping. 
2. Concept maps 

A concept was made by the researcher with 
the help of Cm tools for every lesson. The maps were 
verified by a linguist and four expert of English 
teacher group. The maps were hierarchal type in which 
most general issues were on apex and detailed and 
special ones at the bottom of the pyramid. These maps 
used as teaching tools in experimental group.  
Testing tools   

An achievement test teacher-made test was 
used to measure the achievement and meaningful 
learning. The test questions were made on the basis of 
Bloom (1956) cognitive categorizing at the level 
knowledge, understanding, application, analysis, 
combining and evaluation. The questions were 
multiple choice, short answer, supplying, explanatory 
and concept map. Concept map and levels (analysis, 
combining, and evaluation) questions were used to 
measure the meaningful learning. To make the 
academic achievement test, the following steps were 
taken: 
1. Preparation the educational objective of each lesson  
2. Preparation of table of content of the book 
In this stage content portion of each section (reading,  

vocabulary, language function, grammar, and  
pronunciation) was specified on the basis of allocated 
time and volume in the book and each section portion 
was also determined in the test. 
3. Two dimensional table of specification of 
objective and content 

The table included two dimensions of 
objective and content which in each table raw the 
lesson sections and the Bloom’s cognitive classified 
levels were in columns and in each cell there was the 
section percentage of total score. To be sure of content 
validity of achievement test, the test items were made 
on the basis of table of objective-content and after 
making the test, the achievement test was verified and 
confirmed by five experts of English teaching group. 
The test reliability was calculated with Kuder-
Richardson which was 0.193, that indicates a good 
reliability of test. 
4. Evaluation Questions   

For evaluation, the test questions were 
reviewed and the necessary changes have been made. 
Also, in the beginning, the test was administered to 
two classes (40 students), item difficulty was 
calculated and weaknesses were reformed. 
Methodology    

The implementation of this study was done in 
three stages as the following: 
1. Preparation: in this stage the activities like teacher 
training, lesson plan, concept map creating, 
achievement test making, and sample selecting were 
accomplished. 
2. Pre-test: a teacher made test was administered to the 
selected subjects to be sure of their homogeneity 
3. Procedure:  
Concept map group 

English reading comprehension was thought 
through concept map technique in 12 sessions, each 
session 60 minutes. In the first session the students 
became familiar with concept map, concept map 
characteristics, how to make concept map and some 
concept map samples. In the following sessions the 
teaching process were shown in the following table: 

 
Stage time activities 
Text reading 15 Reading the text by teachers and some of the students in the class, all the students pay attention to the text, the 

teacher explains difficult words 
Focus questions 5 Teacher asks questions from the students about main topic, specifies main idea in one or two words, the teacher 

writes the ideas on the board and selects the best one as topic 
Highlighting text 
concepts  

15 Teacher asks students to specify the main concepts of the text and writes them on the board 

Map creating 10 Teacher creates the concept map through specifying the relationship between concepts and main idea 
Reviewing 
 

5 Summarizing and reviewing the lesson based on the map by teacher and map revising 

Concept mapping 5 Asking students to create the map in their notebooks 

 
In the next session the teacher asks students to create the map on the board for evaluation. 
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Control group 
The control group was exposed to the same 

lesson, but teaching techniques were different, i.e. the 
teacher used common techniques (reading the text and 
explaining it). 
Evaluation stage 

After teaching the entire book, the students of 
two groups participated in the final exam for 
measuring their achievement, their meaningful 
learning and reading comprehension of the book texts, 
the allocated time was 90 minutes. 
Findings 

To analyze the data and verify or reject the 
hypotheses, the mean, standard deviation, and 
independent t-test were used. Regarding the first 
hypothesis of the present study “using concept map in 
teaching improves students’ English learning”, the 
result of t-test for comparing two groups were shown 
in Table 1. Due to the fact that significance level of 
table (0.002) is less that α=0.5 (p<0.05), the research 
hypothesis, i.e. the effect of concept map on English 
learning improvement is verified. Since the mean of 
experimental group which was affected by 
independent variable was 13.96 and it was 10.95 for 
control group which was not affected by this variable, 
the mean difference can be referred to the independent 
variable. 
 
Table 1- the results of independent t-test for 
comparison of control and experimental groups  

Group N Mean SD T df Significance 
Experimental 18 13.96 3.28 3.388 38 0.002 

Control 18 10.95 2.12 

 
The results of t-test shown in table 2 were 

used to verify or reject the second hypothesis and 
compare experimental and control group, i.e. “using 
concept map strategy in teaching improves students’ 
English reading comprehension. According to the 
results, the significance level (0.0001) is less than 
α  , (� <  0.05), so the second hypothesis is verified, 
that is, the concept map has positive effect on English 
reading comprehension and meaningful learning. Since 
the mean of experimental group that affected by 
independent variable was 13.53 and mean of control 
group which was not affected by this variable was 
8.17, this mean the difference can be referred to the 
effect of independent variable. 
 
Table 2-the results of independent t-test for comparing 
the control and experimental groups in meaningful 
learning and reading comprehension 

Group N Mean SD T df Significance 
Experimental 18 13.53 4.39 4.426 38 0.001 

Control 18 8.17 2 

 
 

Results and Discussion 
The present study aimed at the investigating 

the effect of teaching through concept map on English 
reading comprehension and meaningful learning of the 
students. The findings showed that using concept map 
as a teaching strategy has a positive effect on 
meaningful learning improvement and English reading 
comprehension of students. The students in 
experimental group which were exposed to concept 
map strategy in class did better in the post test than the 
students in control group that deprived from such kind 
of instruction.  These results are in accordance with 
findings of Horton et al (1993), Dias (2010), Conlon 
(2010), Vahdanifard and Armand (2006), Ojima 
(2006) and Lee and Cho (2010). 

Teaching through concept map has positive 
effect on meaningful learning and reading 
comprehension for various reasons. First of all, the 
questions by teacher in class to specify main topic and 
general and detailed concepts, activate students in the 
process of learning. Also, the learners use reading 
strategies like listening, focusing, highlighting, 
classification and revising effectively. Using of 
strategies and activating the learner improve learning 
and reading comprehension. Secondly, creating a map 
by teacher provides a general idea of the text, key 
words, concepts sequence and the relationships 
between different parts of the text in the summarized 
form and this pictorial summary causes text reviewing, 
reciting and retaining of information. Thirdly, concept 
map works as a language and cognitive tool, as a 
language tool emphasizes on meaning relation of 
concepts and the way which relations between 
concepts improve meaning clarification and reading 
comprehension and possibility of language use. In 
addition, the connection between the already learned 
concepts and their usage in the map facilitates the 
meaningful learning because maps activate prior 
knowledge. As a cognitive tool, presents the concept 
map, main topic, important concepts and their relations 
with each other in a pictorial, summarized and 
organized form.  

The effectiveness of concept map is in 
accordance with most of the learning theories. 
According to the meaningful learning theory of 
Auzubel, concept map plays the role of an advance 
organizer. The advance organizer presented by teacher 
activates the mind of the students through connecting 
the prior knowledge to new information. Teacher show 
a pictorial summary of the topic and the relationship 
between concepts in a hierarchical form from the most 
general to detailed through concept map. This 
organizing, hierarchical structure and connection of 
prior knowledge to the new information facilitate 
meaningful learning because it is the same as the 
knowledge structure in the mind. Presenting the 
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concept map in the class as a cognitive tool causes 
reviewing and organizing of materials and on the basis 
of information processing theory, the reviewing, 
expanding and organizing not only causes information 
transfer, but also improves the mind status. The studies 
(Lee and Nelson, 2005, Roth and Roychoudhury, 
1993) and theoretical principles find concept map as 
an effective technique in which the visual reviewing of 
materials is provided easily and the map shows a 
comprehensive pictorial summary of concepts and 
their relations. On the basis of dual coding theory 
Pavia (1991), the information is decoded in the form of 
pictorial and verbal in the mind and when the 
information about a topic is decoded in these two 
ways, the mind processes are improved. Another 
advantage of concept map is that the pictorial 
summary of material prevents overload of information 
in the mind. To sum up, the present study showed the 
effect of concept maps on meaningful learning of 
English language, improving   reading comprehension 
and activating the learner in the learning process. On 
the basis of the findings of this study, it’s 
recommended that the students improve the English, 
especially reading comprehension through using 
concept maps and teachers also used concept map as a 
teaching strategy to help students to improve their 
reading comprehension. 
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Abstract: Flexible AC Transmission Systems (FACTS) are the well known and commonly used components in 
power system. These components are manly used to control of power system and also stability improvement. One of 
the benefits of FACTS devices is to damp out low frequency oscillations (LFO). One of the most important FACTS 
devices is Static Synchronous Series Compensator (SSSC) which is installed in series with line. In this paper SSSC 
is used to damp out LFO and a supplementary stabilizer based on SSSC is designed. Partial Swarm Optimization 
(PSO) is used to adjust the parameters of the proposed stabilizer. 
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1. Introduction 

With the practical applications of converter-
based flexible AC transmission system (FACTS) 
controllers [1] such as the static synchronous 
compensator (STATCOM) [2], static synchronous 
series compensator (SSSC) [3] and unified power- 
flow controller (UPFC) [4], modeling and analysis of 
these FACTS controllers in power-system operation 
and control is of great interest. Power-flow 
calculations are fundamental to the operation, 
planning and control of power systems. In recent 
years, significant work has been done in the modeling 
of the FACTS controllers in power flow and optimal-
power-flow studies [5–12].  

SSSC is a voltage-sourced converter-based 
series compensator and was proposed within the 
concept of using converter-based technology 
uniformly for shunt and series compensation, as well 
as for transmission angle control. It has been 
successfully applied in power systems. In this paper, 
SSSC is used to increase power system stability. A 
supplementary stabilizer is equipped based on 
SSSC. The parameters of the proposed stabilizer are 
tuned by using PSO. 

 
2. Static Synchronous Series Compensator (SSSC) 

SSSC is one of the most important FACTS 
devices. It is installed in series with transmission line. 
This device has a voltage source converter serially 
connected to a transmission line through a 
transformer. It is necessary an energy source to 
provide a continuous voltage through a condenser 
and to compensate the losses of the VSC. A SSSC is 
able to exchange active and reactive power with the 
transmission system. But if our only aim is to balance 

the reactive power, the energy source could be quite 
small. The injected voltage can be controlled in phase 
and magnitude if we have an energy source that is big 
enough for the purpose. With reactive power 
compensation only the voltage is controllable, 
because the voltage vector forms 90º degrees with the 
line intensity. In this case the serial injected voltage 
can delay or advanced the line current. This means 
that the SSSC can be uniformly controlled in any 
value, in the VSC working slot. 

The Static Synchronous Series Compensator 
(SSSC) uses a VSC interfaced in series to a 
transmission line, as shown in the Figure 1. Again, 
the active power exchanged with the line has to be 
maintained at zero hence, in steady state operation, 
SSSC is a functional equivalent of an infinitely 
variable series connected capacitor. The SSSC offers 
fast control and it is inherently neutral to sub-
synchronous resonance. 

 
Figure 1: SSSC - A VSC interfaced in series to a 
transmission line 

As mentioned, Static Synchronous Series 
Compensator (SSSC) is placed in the group of series 
connected FACTS devices. As shown in Figure 2, 
SSSC consists of a voltage source inverter connected 
in series through a coupling transformer to the 
transmission line. A source of energy is required for 
providing and maintaining the DC voltage across the 
DC capacitor and compensation of SSSC losses. 
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Figure 3 shows the model of SSSC which consists of 
a series connected voltage source in series with 
impedance. This impedance represents the impedance 
of coupling transformer. The SSSC when operated 
with an appropriate DC supply (an energy source 
and/or sink, or suitable energy storage) can inject a 
component of voltage in anti-phase with the voltage 
developed across the line resistance, to counteract the 
effect of the resistive voltage drop on the power 
transmission. 

 
Figure 2: basic configuration of SSSC 

 

 
Figure 3: equivalent circuit of SSSC 

 
3. Test system 

A multi machine power system installed with 
SSSC is considered as case study. The proposed 
system is shown in figure 4. The SSSC is installed in 
line 4 and system data can be found in [13].  

 
Figure 4: power system installed with SSSC in line 4 

 
4. Power system stabilizer 

An AVR (without supplementary control 
loops) can weaken the damping provided by the 
damper and field windings. This reduction in the 
damping torque is primarily due to the voltage 
regulation effects inducing additional currents in the 
rotor circuits that oppose the currents induced by the 
rotor speed deviation Δω. Adding supplementary 
control loops to the generator AVR or FACTS 
devices is one of the most common ways of 
enhancing both small-signal (steady-state) stability 
and large-signal (transient) stability. The Stabilizer 
can be used to add damping signal to the SSSC, 
where the output signal of the stabilizer is used as an 
additional input (vstab) to the SSSC. The stabilizer 
input signal can be either the machine speed 

deviation, Δω, or its acceleration power. The 
stabilizer is modeled by the nonlinear system 
depicted in Figure 5. 

 
Figure 5: Conventional stabilizer 

The model consists of a low-pass filter, a general 
gain, a washout high-pass filter, a phase-
compensation system, and an output limiter. The 
general gain K determines the amount of damping 
produced by the stabilizer. The washout high-pass 
filter eliminates low frequencies that are present in 
the Δω signal and allows the stabilizer to respond 
only to speed changes. The phase-compensation 
system is represented by a cascade of two first-order 
lead-lag transfer functions used to compensate the 
phase lag between the excitation voltage and the 
electrical torque of the synchronous machine. 

 
5. Partial Swarm Optimization 

PSO was formulated by Edward and 
Kennedy in 1995 [14]. The thought process behind 
the algorithm was inspired by the social behavior of 
animals, such as bird flocking or fish schooling. PSO 
is similar to the continuous GA in that it begins with 
a random population matrix. Unlike the GA, PSO has 
no evolution operators such as crossover and 
mutation. The rows in the matrix are called particles 
(same as the GA chromosome). They contain the 
variable values and are not binary encoded. Each 
particle moves about the cost surface with a velocity. 
The particles update their velocities and positions 
based on the local and global best solutions as shown 
in (1-2): 
Vm,n

new= w×Vm,n
old+ Γ1×r1×( Pm,n

local best-Pm,n
old)+ 

Γ2×r2×( Pm,n
global best-Pm,n

old) 
(1) 

Pm,n
new= Pm,n

old+ Γ Vm,n
new (2) 

Where: 
Vm,n = particle velocity 
Pm,n = particle variables 
W= inertia weight 
r1, r2 = independent uniform random numbers 
Γ1 = Γ2 = learning factors 
 Pm,n

local best = best local solution 
 Pm,n

global best = best global solution 
The PSO algorithm updates the velocity 

vector for each particle then adds that velocity to the 
particle position or values. Velocity updates are 
influenced by both the best global solution associated 
with the lowest cost ever found by a particle and the 
best local solution associated with the lowest cost in 
the present population. If the best local solution has a 
cost less than the cost of the current global solution, 
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then the best local solution replaces the best global 
solution. The particle velocity is reminiscent of local 
minimizes that use derivative information, because 
velocity is the derivative of position. The advantages 
of PSO are that it is easy to implement and there are 
few parameters to adjust. The PSO is able to tackle 
tough cost functions with many local minima. 

 
6. Design methodology 

The proposed supplementary stabilizer is 
designed based on the SSSC in the given test system. 
The stabilizer design by using PSO is presented in 
details by [15]. In this study the performance index is 
considered as (3). In fact, the performance index is 
the Integral of the Time multiplied Absolute value of 
the Error (ITAE).   

dtΔωtITAE
t

0
 (3) 

It is clear to understand that the controller with 
lower performance index is better than the other 
controllers. To compute the optimum parameters, 
different faults are assumed and then the best 
responses are chosen. In order to acquire better 
performance, number of particle, particle size, 
number of iteration, Γ1, Γ2, and Γ are chosen as 5, 12, 
40, 2, 2 and 1, respectively. Also, the inertia weight, 
w, is linearly decreasing from 0.9 to 0.4. It should be 
noted that PSO algorithm is run several times and 
then optimal set of parameters is selected. The 
optimum values of the stabilizer parameters are 
obtained using PSO and summarized in the Table 1. 

 
Table 1: Obtained parameters of stabilizer 

parameter K T1n T1d T2n T2d 

value 9.11 0.44 0.01 0.35 0.01 
 
7. Simulation result 

The proposed stabilizer is evaluated based 
on the test system. Large disturbance is considered to 
show ability of the proposed stabilizer. The 
simulation results are depicted in figures 6-8. It is 
seen that the system without stabilizer contains 
insufficient damping and the responses are 
pendulous. But the stabilizer can greatly enhance 
power system stability and damp out the oscillations 
and the advantages of the proposed stabilizer are 
visibly seen. 
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Figure 6: Speed G1 following 10 cycle three phase 
short circuit in bus 8 (Solid: with stabilizer dashed: 
without stabilizer) 
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Figure 7: Speed G2 following 10 cycle three phase 
short circuit in bus 8 (Solid: with stabilizer dashed: 
without stabilizer) 
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Figure 8: Speed G3 following 10 cycle three phase 
short circuit in bus 8 (Solid: with stabilizer dashed: 
without stabilizer) 
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Figure 9: Speed G4 following 10 cycle three phase 
short circuit in bus 8 (Solid: with stabilizer dashed: 
without stabilizer) 

 
8. Conclusion 
 A supplementary stabilizer based on SSSC 
presented here. A two area power system assumed to 
show the ability of the proposed method. Non linear 
simulation results demonstrated that the designed 
stabilizer capable to guarantee the robust stability and 
robust performance under disturbances. Also, 
simulation results show that the PSO is a suitable tool 
to design stabilizer parameters. 
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Abstract: For economic assessment of Sulfur application, the present research has applied Thiobacillus Bacterium 
and organic matter, during 2009 - 2011 for three years, in the calcareouse soil of the Research Field of Agricultural 
station of Gachsaran-Iran as the split- split plot experiment in the randomized complete blocks design with 18 
treatments on a Varity of Hiyolo 401 Canola in three replications. The treatments were: Sulfur (0, 400, 800 kg), 
Thiobacillus (0, 2, 4 kg) and organic matter (0, 20 tons) in hectare. The combine analysis of variance for three years 
mentioned factors on some properties as harvest index, biologic yield, seed yield, protein percentage, oil percentage 
and oil yield showed that the factors alone and together have a significant effect on the qualitative and quantitative 
economic yield of Canola plant. mean Comparisons of the main and interaction effects between factors showed that 
the most average of the seed and oil yield has been produced by treatments O2T3S2 which increased, in comparison 
to the control treatment, the seed and oil yield respectively 154% and 180%. Also, the economic consideration of the 
project results revealed that exerting this treatment will increase 5320000r (266$) profit in per hectare.  
[Jafar Gohargani, Meruzhan Galstyan, Abdolamir Moezzi. Economic Assessment and Effectiveness of Sulfur and 
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Introduction 

After the cereals, the oil seeds are the second 
food source of the world. These crops contain both the 
oil source of Fate Acid and protein. Among the oil 
plants, Canola is the plant with the high level in term 
of quality, quality and nutrition indexes. Also, it has 
been recognized as one of most important oil plants of 
the world and it is, according to the last published 
static by FAO, the third source of herbaceous oil in the 
world after Soya and Palm (Malakouti, et al. 2003). 
Capitation of the oil consumption in the world has 
been, differently, reported based on the nutrition habits 
of people. However capitation of edible oil of Iran has 
been estimated about 16(kg) and the internal need of 
the country is more than one million tons in which 
about 90% is imported. In term of agriculture, the oil 
plants are in a particular position (Malakouti, et al. 
2003).   

Sulfur plays an important role in increasing 
the yield and oil quality of Canola. In other words, it 
plays a significant role in the yield of Canola oil (for 
its participation in the product process of oil) as well 
as a modifier in the soil (Besharati Kalaye, 1999). 
Importance of this element in our country soil, which 
is dominantly limy, will be represented more than 
other elements. By participation in the structure of 
Amine Acides, Proteins, Vitamins and Anzims within 
the plant, Sulfur is one of elements with high 
consumption for plant, after Nitrogen, Phosphorous 

and Potassium., Canola plant has been regarded as one 
of the most important oil plants. Because of containing 
more than 40% proteins in its meal, Canola is taken 
into account as one of the most significant oil seeds of 
the world. Increase in the oil percentage of Canola 
plant is because of Sulfur consumption and its function 
in many fate Acides (Asghar, et al. 2004). In 
comparison with the cereals and legume, Canola needs 
more Sulfur because of the more protein in its seed 
(Malakouti, et al. 2003). The result of the different 
fertilizer experiments showed that the density of 
Glucosinolate and oil in seed as well as general yield 
of Canola in the applied varieties were increased 
noticeably (Lakhincni, et al. 1992). 

The Sulfurous fertilizers not only increase the 
yield and quality of oil products but also improve the 
consumption efficiency of the other fertilizers as 
Nitrogen and Phosphorus; consequently, reduce the 
production costs and increase the economic return for 
the producer. Based on the results of all farm data, per 
kilogram of the consumed Sulfur by fertilizers 
increased the yield of ground nut, Soya and Canola, 
respectively, 13/3, 8/9 4/5 kg (Lin, 1998). 

In our country, only 8-10 percent of the 
necessary oil seed is produced. If we continue the 
current trend, we should import about 1/3-1/4 million 
tons to provide the annual edible oil (assuming the 
percent capitation: 17-18 kg). This estimation has been 
regarded by assuming 200000 tons as the minimum 
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local product; therefore, we need, minimally, 1/5 to 2 
milliard dollars to import the raw oil, with regard to 
the price of 1000 dollar for per tons of edible oil within 
10 to 20 years in the future. (Malakouti, et al. 2003).  
 
Material and methods 

The present research was conducted in the 
Research Field of the Agricultural station of 
Gachsaran, Iran.within 2009-2011. 

At first we prepared composite soil samples 
from the field in the 0-30 cm depth and after drying the 
samples were analyzed for soil physical and chemical 
characters. Soil texture was determined using the 
hydrometric method, pH and electrical conductivity of 
the saturated paste, soil organic matters, total carbon 
and available P, K and neutralizing material were 
measured using standard methods. The experiment was 
performed was done with split-split plot experiment 
based on randomized complete blocks design with 
three replications.  

Treatments in this research were different 
combinations of three factors namely: 1- organic 
matter with two levels of O1=0, O2=20 t ha-1) as main 
factor, 2- Thiobacillus inoculants three levels of T1=0, 
T2=2, T3=4 kg ha-1 as sub factor and finally 3- three 
levels of Sulfur element with the three levels of S1=0, 
S2=400, S3= 800 kg ha-1 as sub-sub factor. Canola 
seeds were planted in 12 m2 plots, in the 7 rows with 6 
meters length and 30 cm space from each plot. To 
preventing of mixing and other problems two meter 
spacing was consider between replications. Before 
seed planting, the field was leveled carefully with 
tillage machinery in the all of plots. Nutrient elements 
based on the results of soil analysis were performed by 
triple super phosphate and urea, 50/50 kg ha-1 and 
mixed with the soil using disk harrow respectively 
(Klute, 1986). The Sulfur treatment (Sulfur element 
with the purity of 98%) and the organic matter as 
source of organic matter were used for each plot based 
on their treatments and mixed completely with soil. 
Canola seeds were inoculated with thiobacillus 
bacterium based on related treatment (0.5% applied 
Sulfur) before planting. During the different stages of 
plant growth, agronomic operations such as diseases, 
weeds and pests control were performed for all plots. 
During growing season, agronomic traits such as pods 
per plants, seed per pods, thousand seed weight and 
economic yield, oil, protein content and etc. were 
recorded (Naderi Arefi, et al.2006) . All data were 
analyzed with SAS and MSTAT-C software's.  

The combine analysis of variance in triennial 
data of the experiment showed that the effect of year 
on the properties of biologic yield, economic yield, 
percentage of oil and oil yield were significant at1% 
probability level (Table 1). 

The result showed that the effect of organic 
matter on the measured properties was significant and 
interaction between year × organic matter on the 
harvest index at 1% probability level and biologic 
yield at 5% probability level was significant but it did 
not significant of the other properties. The organic 
matters cause the improvement in the quantitative 
properties of plant by improving the physical 
properties of soil and possibility of growth and 
development of root as well as availability of the 
useful elements for plant (Azzizy, et al. 1994 and 
Malakouti, 2004). 

The results showed that the effect of 
Thiobacillus Bacterium as well as interaction between 
year × Bacterium and Bacterium × organic matter on 
all properties were significant but the protein 
percentage. 

The results showed that the interaction 
between year × organic matter × Bacterium on the 
properties of harvest index, biologic yield, economic 
yield and oil yield at 1% probability level were 
significant but it was not significant in the case of 
properties of protein and oil percentage. Some 
researchers concluded that Thiobacillus Bacterium 
eventually provides many static elements in the soil, 
through the mechanism of decrease in PH of soil, 
which increases the aerial organs of plant and, 
consequently, quantitative yield of plant (Jafarneijad 
2006, Haghighi, et al. 2004 and Kalbasi, et al. 1988). 
The results showed that the effect of Sulfur on all 
properties significant at 1% probability level and 
interaction between year × Sulfur on the biologic 
yield, economic yield and oil yield were significant.  

The results showed that effect of interaction 
between Sulfur and organic matter on the properties 
biologic yield, economic yield, protein percentage and 
oil yield significant at 1% probability level. The results 
showed that interaction between the year × organic 
matter× Sulfur on the properties of harvest index, 
biologic yield, economic yield and oil yield at 1% 
probability level were significant. But it did not 
significant in protein and oil percentage. Moreover, the 
interaction between Sulfur ×Bacterium ×organic 
matter on all the measured properties were significant 
at 1% probability level. 

 Also, the results of combine analysis of 
variance showed that the interaction between year 
×organic matter ×Bacterium ×Sulfur on the properties 
of harvest index, biologic yield and oil yield were 
significant at 1% probability level. The results of the 
research are agreement to the results of the other 
researches (Gohargani, et al. 2010 and Salimpour, et 
al. 2010). 

The average of triennial yield showed that the 
interaction between Thiobacilus Bacterium and Sulfur 
powder was able to influence the measured properties 
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(Table 2). The results show that the interaction 
between Thiobacillus bacterium and Sulfur powder in 
the treatment with out organic matter and 4 kg 
bacterium in hectare and 800 kg in hectare Sulfur, in 
comparison to the control treatment, caused 
respectively increase in harvest index (2/79%), 
biologic yield (3149 kg/ha), economic yield (662 kg/ 
ha) and protein (%0.5), oil (2/24%) and oil yield (313 
kg/ ha). 

The results of table 2 show that the 
interaction between organic matter, Thiobacillus 
bacterium and Sulfur powder was able to affect the 
measured properties significantly and the treatments 
(O2T3 S2), in comparison to the control treatment, had 
the most effect on the harvest index 4/91%, economic 
yield 1700 (kg/ ha), oil yield 817 (kg/ ha) and 
treatments (O2T3 S3) had the most effect on the 
biologic yield 9058 (kg/ ha) and 0.68% on the protein 
percentage and 4/5% oil. 

Some researchers (Morshedi, et al. 2007, 
Sayami, et al. 2006 and Gohargani, et al. 2010) 
reported that the simulations application of organic 
matter and Sulfur powder in the different Sulfur 
increased the yield and its components and oil quality 
in the different plants. Also, other researchers (Azzazy, 
et al. 1994, Malakoti, 2004 and Naderi Arefi, et al 
2006) reported that the simultaneous treatments of 
bacterium and Sulfur powder fertilizer had a 
significant effect on the qualitative yield of Canola 
product because of the bacterium role in absorption of 
the various elements by plant.  

Zhao, et al. (2001) and Matalebi Fard, et al. 
(2007), in their studies, reported that application of the 
pure Sulfur fertilizers increases the qualitative 
properties and yield of Canola plant. The above results 
corresponds to the experiments and results by Malaki, 
(2004), Kallbasi, et al (1988), Gohargani, et al (2010) 
and Jafarnejad, et al (2006). 

Sulfur fertilizers and bacterium together not 
only increase the yield and quality of the oil products 
but also improve the consumption efficiency of the 
other fertilizers as Nitrogen and phosphorous; 
consequently, reduce the product costs and increase 
the economic return for the producers (Salimpour, et 
al. 2010). 
 
Discussion 

The absorption capability of the tiny nutritive 
element by the plant is reduced in the place of the 
experiment performing because of its limy and alkaline 
soil (pH=8). Application of Sulfur decreases the soil 
pH and, consequently, increases the absorption 

capability of nutritive tiny element by the plant. Thus, 
increase in the absorption capability of nutrition 
elements as well as its effect in increasing the oil 
percentage and protein in the seed cause an increase in 
the qualitative and quantitative yield of the Canola 
seed. Sulfur has an essential role on the oil percentage 
and yield in the oil seeds, in particular Canola, but it 
should be changed into the sulfate ion for absorption. 
Unfortunately, with regard to the intensive decrease in 
the percentage of organic matters in Iran’s soils, the 
activity of this local bacterium also has been reduced; 
thus, application of animal manure increases the 
activity of this bacterium as well as Sulfur Oxidation.  

In this research, the program of combination 
of Sulfur fertilizers and Thiobacillus bacterium with 
organic matter caused the effectiveness on the 
qualitative and quantitative yield of Canola; thus, the 
triennial average of the means show that treatments 
(O2T3S2), in comparison to the control treatment, was 
accompanied by increase in the seed yield (154%) and 
oil yield (180%). By this increase, the yield in the 
calcareous soil with the same climate, like the place of 
experiment for Iran with 15000 ton in Canola seed will 
be 23100 tons in year.  

In this project, the economic assessment 
method was performed based on the detailed budgeting 
method the results of which are in the following part:  

 

ძGM= (R1+C2) – (R2+C1) 
R1= the income which is the result of performing the 
project. 
C2= the income without any cost payment. 
R2= the income which was lost by performing the 
project. 
C1= the cost which is because of performing the 
project. 

ძGM= (1960000+0)-(10780000+3500000)= 
5320000(r). 

 
Application of Sulfur with Thiobacillus 

bacterium and animal manure in Canola cultivation is 

economic because ძGM is positive. Also, the results of 
the project show that application of 400 (kg) Sulfur, 4 
kg Thiobacillus and 20 tons Organic matter ((O2T3 S2)) 
in hectare will increase the farmers benefit about 
5320000 (r) (266$). As the result, the pure profit of the 
yield increase in the 15000 hectare cultivation will be 
79/8 milliard (399000$) per year. 

The result correspond to the those of 
Malakuti, et al (2003), Hamedi, et al. (2005), 
Salimpour, et al. (2010) and Gohargani, et al. (2010). 
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Table 1   The results of analysis of variance for the important agronomic traits  

Source of variation Df 
Harvest 
 Index 

Biologic Yield Economic 
 Yield 

%Protein %Oil Oil Yield 

(ms) mean square 
Year 2 1.543ns 53864381** 1732742** 0.679ns 3.36** 335199** 
Year× repetition 6 1.527ns 1076283ns 15987ns 0.616ns 0.534ns 3260.89 
Organic matter 1 159.01** 578060446** 29183102** 8.32* 71.76** 6315458** 
Year× organic matter 2 22.83** 4781219.9* 36108ns 0.006ns 0.072ns 6513.90ns 
Error 6 0.875 741458.4 25100.84 1.057 0.512 3961.06 
Bacterium 2 14.522** 59250195.5** 2231406** 0.155ns 14.70** 535848.9** 
Year× Bacterium 4 7.017** 2150940.9** 82286.4** 0.004ns 0.915* 16147.88** 
Organic matter × Bacterium 2 11.909** 14142008** 166344** 0.835ns 3.47** 58681.46** 
Year× organic matter × Bacterium 4 4.275** 2493738.4** 34068.7** 0.002ns 0.567ns 7509.62** 
Error 24 1.040 442515.8 5815.05 0.316 0.269 1157.86 
Sulfur 2 6.625** 135528889.5** 4421596** 5.17** 26.82** 1016286** 
Sulfur × year 4 1.728ns 2875899.8** 160340** 0.0002ns 0.044ns 33123** 
Organic matter ×Sulfur  2 1.841ns 14819911.2** 441235** 0.816** 0.283ns 107425.5** 
Year× organic matter ×Sulfur 4 5.354** 1353899.9* 88856.5** 0.008ns 0.263ns 18725.15** 
Sulfur ×Bacterium 4 13.529** 7137284.25** 95136.4** 0.577** 1.611** 24766.78** 
Year ×Bacterium ×Sulfur 8 4.276** 2121619.9** 13767.5ns 0.005ns 0.114ns 2992.5ns 
Organic matter ×Bacterium× 
Sulfur 

4 3.874** 2642215.3** 94379.9** 0.590** 3.044** 
28391.35** 

Year× organic matter × 
Bacterium× Sulfur  

8 4.658** 1930386.6** 24230.7ns 0.002ns 0.169ns 
4568.92** 

Error  72 0.900 512812.97 14386.2 0.138 0.260 2885.90 
CV% 5.54 6.42 6.25 1.64 1.18 6.43 

ns, * and ** non significant and significant at the 5 and 1 percent level of probability respectively. 
 
Table 2. The effects of different treatments on the average of triennial yield components of canola 

 
Thiobacillus sulphur Harvest Index 

(%) 
Biologic Yield 
(kg.ha-1) 

Economic Yield 
(kg.ha-1) 

Protein 
(%) 

Oil 
(%) 

Oil Yield 
(kg.ha--1) Kg ha-1 

Non- Organic matter 

0 
0 14.82 7692 1101.5 22.41 41.19 453 
400 16.54 9250 1421 22.21 42.09 598 
800 17.92 9162 1476 22.66 43.33 640 

2 
0 16.66 7842 1297.6 21.87 42.03 545 
400 16.93 9985 1546.6 22.3 43.05 666 
800 17.98 10062 1705.3 22.78 43 732 

4 
0 17.22 8580 1386.6 22.48 42.31 586 
400 16.49 10037 1603 22.26 42.73 679 
800 17.61 10841 1763.6 22.91 43.43 766 

20 t ha-1 organic matter 

0 
0 18.59 10510 1794 22.48 43.05 772 
400 17.29 12823 2178.6 22.48 43.09 939 
800 20.76 11923 2245.3 23.04 43.62 979 

2 
0 20.08 9687 1930.3 22.61 43.04 831 
400 18.43 14266 2447 23.38 43.95 1075 
800 20.6 13936 2651 23.16 44.09 1169 

4 
0 17.01 11683 1985.6 22.37 43.21 858 
400 19.73 15876 2802 22.93 45.31 1270 
800 18.9 16750 2703.6 23.09 45.67 1235 
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Abstract: Present research has identified and ranked effective dimensions of Islamic Azad University brand. The 
research objectives were: (1) to develop a model for Azad University brand; (2) to identify the personification 
dimensions of Islamic Azad University brand; (3) to determine the order of dimensions effect on selection of Azad 
University; (4) to examine the relation between Azad University brand and selection of Azad University as the target 
university. 450 questionnaires were distributed to departments of Azad University, Tehran Central Campus for the 
required data. 421 returned questionnaires were used for this study. Collected data were analyzed by using SPSS 
software. Pearson and Spearman correlation, multiple regression, and Friedman test were used for data analysis. The 
proposed model was confirmed with a correlation of 0.707, an error rate below 0.01 at 0.99 degrees of confidence. 
Sincerity obtained the highest score among Azad University brand personality dimensions. Multiple regression 
results indicate that brand dimensions can account for about 67% of dependent variable total variance. The residual 
variance is affected by influencing variables outside the model. The average priorities of brand dimensions obtained 
from Friedman test ranked dimension priorities from high to low as: brand equity, brand value, obvious brand 
structure, and non obvious brand structure. 
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Brand Dimensions and Their Effect on Selection of Azad University.Life Sci J 2012;9(4):741-749] (ISSN:1097-
8135). http://www.lifesciencesite.com. 116 
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Introduction 

One of the current challenges of families, 
high school students, and university students in Iran 
is university selection for higher education. 
Institutions that help perspective college students to 
enter their preferred field of study at university have 
built up a successful business. There are many 
influential factors and parameters in selection of a 
target university. Some of these factors are brand 
name, geographical location, scientific level and 
ranking, tuition, experienced and competent faculty, 
as well as educational, research, and amenity levels. 

From the interviews conducted with 
university students, specialists, and faculties, it seems 
that hardworking top students rarely select Azad 
University as their top choice. The first problem of 
this research is to find out why Azad University is 
not being selected as the target university by top 
students. 

Azad University brand may have the 
potential to be selected more often by would be 
college students. The main questions in this research 
are: 

 What are the influencing factors of 
Azad University band?  

 What are the priorities of these 
factors? 

This research attempts to identify and rank 
various dimensions of Azad University brand in order 
to propose a solution to the study problems. 
 
Literature Review 
A. Theoretical Background: 

Various definitions have been proposed for 
brand. An old definition of brand has defined it as a 
trade name for an organization. A newer definition 
defined it as a symbol of organization reputation. 
American Marketing Association defined brand in 
1960 as a certain name, term, symbol, sign, or 
design, or a combination of them intended to 
differentiate products and services of a salesman or a 
group of salesmen from competitions (Esma'eel 
Pour, 1384/2005, p. 188). 
A brand, trade mark, or trade name may include 
(Ibid, p. 190):  

1) A brand name that can be verbalized. For 
example Tide, Chevrolet, and Peugeot;  

2) A brand mark that cannot be vocalized but 
is recognizable and a product can be 
identified by it. For example Mercedes 
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Benz logo or Islamic Azad University 
logo; and  

3) A trade mark that is the registered brand 
name or a part of which is protected by 
law.  

A brand name has two parts. The first part is 
its obvious structure and lies within marketing 
company domain. The obvious structure 
includes name, logo, color, design, and 
language. Many people focus on obvious 
structure when they hear a brand name. A brand 
name has a second part which is known as non 
obvious structure. This part of a brand name 
indicates that how the obvious part should be 
viewed. The most important non obvious 
structure of a brand name is its identity. A brand 
name remains powerful so long as it is loyal to 
its identity.  

Brand name identity can be depicted in a 
hexangular shape with each angle representing 
one brand name characteristic.  
1)  Body: the essence of a brand name or a 

combination of differentiable 
characteristics that can immediately be 
recalled by looking at the brand name. 

2)  Personality. When a brand name is 
personified, that quality is recalled when 
talking about that specific product and 
service. Examples are: idealistic Citroen or 
conservative Peugeot. 

3)  Culture. Represents the value system that 
acts as a source of inspiration and energy 
for a given brand name. For example, Opel 
is a product of California culture 
representing new scientific discoveries.  

4)  Relation. Brand name is a relation and 
often provides a non obvious opportunity 
for people interaction. For example, Lavash 
Kirit is at heart of mother-child relation. 

5)  Reflection. A brand name reflects the 
picture of its main customers. For example, 
the reflection of Coca Cola is young people. 

6)  Self-image. A brand name creates a link for 
buyers to identify themselves with. For 
example, a customer creates internal 
feelings of belonging to a sports club by 
buying Locust products, even if they do not 
have any sport affiliations (Kapferer, 
1385/2006, pp. 63-68). 

Crosno et al, (2009) believed that brand equity 
is made of many parts including brand association, 
awareness, perceived quality, loyalty, and other 
proprietary assets. Aaker (1991) proposed five 
elements for brand equity including brand awareness, 
loyalty, perceived quality, association, and 
proprietary assets. Farquhar (1989) stated that brand 

equity is the added value that a brand name gives to a 
product. Keller (1998) related brand equity to a 
differentiating effect which brand knowledge (i.e. 
awareness, implications, or associations) has on 
customer reaction. Aaker (1991) defined brand name 
equity as a collection of assets and liabilities related 
to brand name and brand mark that are added to or 
subtracted from the value of a company products or 
services (Ahmadi Nejad, 1388/2009, p. 66). 

Brand vitality or brand power shows the market 
recognition of a brand as perceived by customers. 
Brand capability, brand stature, or brand value is 
determined by relative performance of a brand based 
on validity and knowledge criteria (Cutler, 
1383/2004). 
 
B) Experimental Background 

Our search revealed that there has not been a 
study on Azad University brand within the 
framework defined for this research. A number of 
similar researches that were considered for this study 
are discussed below. 

Chirany and Khadang (1388/2009) defined a 
model based on Aaker model to identify effective 
factors in the brand equity of hygienic products in 
Gilan Province from young customer points of view. 
They found out that company image had the highest 
effect and brand name had the lowest effect on 
product selection (Chirany and Khadang, 1388/2009. 
P. 89).  

Kaffashpour, et al found out in a study that 
customer loyalty, satisfaction, commitment, trust, 
perceived quality, brand awareness, and brand value 
affected service company image (Kaffash Pour, et al, 
1388/2009, p. 137). 

Javaheri et al studied brand identity background 
and outcome for Hacoopian brand and found out that 
prestige, customer satisfaction and company 
communication had positive effect on brand name 
identity. Brand name identity had positive relation 
with repeat purchase, advertising, or word of mouth 
recommendations (Javaheri, et al, 1388/2009, p. 138). 
Ghafele Bashi study found significant direct relation 
between perceived brand class and perceived quality; 
perceived quality and customer expected value; and 
customer expected value and the desire to purchase. 
They found significant indirect relation between price 
and fair price; price and customer expected value; 
customer expected value and the desire for shopping 
(Ghafele Bashi, 1388/2009, p. 139). 

Rahmani study found positive relation 
between attitudinal loyalty and behavioral loyalty. 
This means that favorable attitude is associated with 
repeat purchase (Rahmani, 1387/2008, p. 4).  
Haghighi, et al studied the relation between brand 
name recognition and customer loyalty for Parsian 
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Bank. The result showed that brand name recognition 
had positive relation with customer loyalty. Customer 
satisfaction had positive relation with word of mouth 
support and customer loyalty, and had negative 
relation with customer desire to brand name change. 
Customer loyalty had positive relation with word of 
mouth recommendations. There was a positive 
relation between continued commitment and 
customer desire to trade name change (Haghighi, et 
al, 1388/2009, p. 43).  
 
Research objectives 

The primary objective of this research was the 
identification and ranking of Azad University brand 
dimensions. The following secondary objectives were 
pursued in this research:  

1) To develop a model for Azad University 
brand,  

2) To determine a personality dimension for 
Islamic Azad University brand,  

3) To study the relation between Azad 
University brand and its selection as the 
target university: and  

4) To prioritize brand dimensions on selection 
of Azad University.  

Research Variables  
Independent variable in this research is Azad 

University brand. The dependent variable is the 
desire to select Azad University as the target 
university. The independent variable is studied 
against:  

1) The obvious brand structure or brand 
elements,  

2) The non obvious brand structure or brand 
identity,  

3) The brand equity, and  
4) The brand value.  
This research included library research into 

specialized literature, knowledge, and experts' 
information. The following model was developed for 
the study of Azad University brand.  
Research Hypothesis 
The primary hypothesis of this research was that 
Azad University brand dimensions affected the 
selection of Azad University. The secondary 
hypotheses of this research were: 

1) Obvious brand structure of Azad University 
affects the selection of Azad University 

2) Non obvious brand structure of Azad 
University affects the selection of Azad 
University. 

3) Brand equity of Azad University affects the 
selection of Azad University. 

4) Brand value of Azad University affects the 
selection of Azad University. 

5) Brand equity of Azad University has the 
highest effect on the selection of Azad 
University. 

Research Methodology 
Research Method 

This research is practical for its objectives; 
is a survey, descriptive, and correlation study for 
its timing of data collection; and is a field study 
for its data collection methods.  

Data Collection Method 
This research has used two data collection 

methods. The first method was library research 
involving available books, articles, and internet 
sites. They were used to build a theoretical 
framework, develop hypothesis, and formulate 
hypothesis. The second method was field study to 
collect the required data by means of a 
questionnaire to test research hypotheses.  

Statistic Population 
The statistic population included all female 

and male university students at various 
departments of Azad University, Tehran Central 
Campus during academic year 2010-2011. Tehran 
Central Campus has 11 departments and 30,000 
students.  

Sampling Method  
Sampling method was stratified random 

sampling which was proportionately selected 
from the statistical population. The questionnaires 
were distributed among students from different 
departments. The departments at Tehran Central 
Campus were stratums in this research. 

 
Sample Size  

Base on a statistical population of 30000, the 
number of sample based on Krejcie and Morgan 
method was 379 and based on Chocran formula 
was 379.315, as shown below: Although the 
sample size was 379 according the above formula, 
but 450 questionnaires were distributed among 
students to increase accuracy of research findings. 
Finally, 421 questionnaires were received by 
researcher for final analysis. 

Assessment tool 
This research used a researcher made 
questionnaire for measurement and assessment of 
research variables. This questionnaire was made 
based on past scientific and research documents 
and backgrounds plus the experts' views. The 
questionnaire had 25 closed questions that were 
designed and developed using five Likert ordinal-
qualitative scales (completely against, relatively 
against, almost, relatively for, completely for) 
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Figure 1: Researcher Made Model for Azad University Brand Dimensions 
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Validity and Reliability 
Assessment tool was examined based on expert 
recommendations. Experts judged the 
questionnaire with content validity (face validity). 
This research used Cronbach Alpha to examine 
validity of a questionnaire through Statistical 
Package for Social Science (SPSS). 38 
questionnaires were distributed among statistical 
population. The reported Cronbach Alpha 
Coefficient was 0.909. The construct reliability of 
questionnaire was judged very high according to 
George and Mallery rule of thumb (2003) and a 
higher than 0.9 coefficient. 

Data Analysis Method 
The collected data from distributed questionnaires 
were analyzed in two descriptive and inferential 
statistical levels by using SPSS software. The 
present research used correlation test (Pierson and 
Spearman) to study the relationship between 
effective dimensions of Azad University brand. 
Multiple regression analysis was used to measure 
the degree of effects, and finally Friedman test was 
used to prioritize effective dimensions on Azad 
University brand.  

 
Research Findings 
Population Characteristics 

The demographic information of statistical sample 
is presented in table 1.  

 

Table 1: Population Characteristics of Statistical 
Samples  

Description Number Percent 

Gender  
Male  216 51.3 

Female  205 48.7 

Marriage 
status 

Married  164 39 

Single  257 61 

Employment  
Employed  254 60.3 

Unemployed  167 39.7 

Education  
Technician and B.S 179 42.5 

M.S. and higher 242 57.5 

Age  

25 and lower 182 43.2 

26 - 30 156 37.1 

31 and higher 83 19.7 

Descriptive Statistics 
Table 2 shows the frequency distribution of 

respondents based on their evaluations of obvious 
brand structure, non obvious brand structure, brand 
equity, and brand value. 71.5 percent of respondents 
evaluated Azad University brand as medium to high. 
Similarly, 79.3 percent of respondents evaluated non 
obvious brand structure, 85 percent brand equity, and 
85 percent brand value as medium to high.  

 
Table 2: Frequency Distribution of Respondents Divided by Dependent Variables 

Variable 
Very  
Low 

Low Medium High Very High Total Number 

Obvious  
Brand Structure 

Number  34 86 181 105 15 421 

Percent  8.1 20.4 43 24.9 3.6 100 

Non Obvious  
Brand Structure 

Number  9 78 234 91 9 421 

Percent  2.2 18.5 55.6 21.6 2.1 100 

Brand Equity 
Number  15 48 207 144 7 421 

Percent  3.6 11.4 49.2 34.2 1.7 100 

Brand Value  
Number  15 48 195 151 12 421 

Percent  3.6 11.4 46.3 35.9 2.9 100 

 
Inferential Statistics 

Research hypothesis are non-directional 
when we consider inferential statistics of the field 
and subject of study. Therefore, correlation 
coefficient and linear regression tables are used to 
test hypothesis. Pierson and Spearman correlation 
coefficients are used to measure the degree of 
correlation.  

Table 3 shows how selection of Azad 
University is related to obvious structure, non 

obvious brand structure, brand equity, and brand 
value of Azad University. Brand equity had the 
highest relation with the selection of Azad 
University (r=0.806), which is statistically 
significant at 0.01 level. Non obvious brand 
structure (r=0.489), obvious brand structure 
(r=0.427), and brand value (r=0.480) ranked in order 
in terms of correlation with the dependent variable 
at 0.01 significance level.  
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Table 3: Correlation between Azad University Brand 
Dimensions and Azad University Selection 

  
Selection of  

Azad 
University 

Obvious  
Brand 
Structure 
 

Pierson correlation 
coefficient 

0.427** 

Significance level 0.000 

number 421 

Non Obvious  
Brand 
Structure 

Pierson correlation 
coefficient 

0.489** 

Significance level 0.000 

number 421 

 
Brand Equity 

Pierson correlation 
coefficient 

0.806** 

Significance level 0.000 

number 421 

Brand Value  

Pierson correlation 
coefficient 

0.480** 

Significance level 0.000 

number 421 

 
Multiple linear regression analysis was used to 

measure the effect of each independent variable on 
dependent variable. Table 4 shows descriptive 
statistics resulting from multiple linear regression 
analysis. This analysis ranked brand elements based 
on their averages in order as obvious brand 
structure, brand value, brand equity, and non 
obvious brand.  

This research used a regression model and 
the enter method to predict the dependent variable 
based on four independent variables. 

Table 6 summarizes the values obtained 
from the model. Multiple R represents multiple-
correlation between brand dimensions and the 
dependent variable. The reported R was 0.823 
indicating a strong correlation between dependent 
and independent variables. R square or determination 
coefficient (R2) shows the degree of dependent 
variable changes and variances that can be clarified 
by the independent variables.  

Adjusted determination coefficient (R2 adj) 
adjusts the determination coefficient for higher 
reflection of goodness of fit. This number is used to 
interpret the determination coefficient. Since 
determination coefficient has been adjusted by 
degrees of freedom, hence, the reported 
determination coefficient in this research is 0.674. It 
means that the four brand dimensions (obvious brand 
structure, non obvious brand structure, brand equity, 

and brand value) can clarify 67% of the total variance 
of the dependent variable. The rest of variance 
depends on variables outside the model. Standard 
error of estimation was 9.872. It represents the 
strength of predictive regression equation. 
 
Table 4: Descriptive Statistics of Dependent and 
Independent Variables 

Variable Mean 
Standard 
Deviation 

Number 

Obvious Brand Structure 53.06 17.716 421 

Non Obvious Brand 
Structure 

50.43 13.776 421 

Brand Equity  52.35 14.340 421 

Brand Value  52.83 15.367 421 

Selection of Azad University 48.54 17.290 421 

 
Table 5: Considered Variables / Eliminated Variables 

Considered Variables Eliminated Variables Method 

Obvious Brand 
Structure, Non Obvious 
Brand Structure, Brand 
Equity, and Brand 
Value 

--------- Enter  

Dependent variable: Selection of Azad University 
 

Table 6: Summary of Goodness of Fit Statistics 

Multiple  
Correlation 
Coefficient 

Determination 
Coefficient 

Adjusted  
Determination 

Coefficient 

Standard 
Error of 

Estimation 

0.823 0.677 0.674 9.872 

Predictors: 
Obvious Brand 
Structure,  
Non Obvious 
Brand Structure,  
Brand Equity, and  
Brand Value 

Dependent Variable: 
Selection of Azad 
University 

 

Table 7 shows the result of analysis of 
variance with regression and residual as two source 
of variance for dependent variable. This table also 
shows sum of squares, degree of freedom, and mean 
square for each source of variance. Regression source 
represents information about changes of dependent 
variable resulting from research model. Residual 
source represents information about changes of 
dependent variable resulting from variables outside 
research model. 

F (Fisher) statistics shows the suitability of 
the regression model, i.e. if the independent variables 
can explain the changes in the dependent variable. 
The value of F statistics is 218.090 and is significant 
at error level below 0.01. The regression model with 
one dependent variable and four independent 
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variables is a suitable model and independent 
variables can explain changes in dependent variable.  

 
Table 7: Analysis of Variance 

Model Sum of Squares Degree of 
Freedom 

Mean 
Squares 

F 
Statistics 

Significance 
Level 

Regression  85012.525 4 21253.131 

218.090 0.000 Residual  40539.758 416 97.451 

Total  125552.283 420  

Predictors: 
Obvious Brand 
Structure,  
Non Obvious Brand Structure,
Brand Value 

Dependent Variable: 
Selection of Azad 
University 

 

 
Table 8 shows the regression effect of each 

variable in the model and their correlation. This table 
contains two forms of regression effects, i.e. 
standardized coefficient (Beta) and non-standardized 
coefficient (B). The regression effect indicates the 
proportional effect of each independent variable of 
the model. Variable comparison shows that the 
effects of four independent variables on dependent 
variable are significant and the order of effects from 
high to low is brand equity (0.704), non obvious 

brand structure (0.128), obvious brand structure 
(0.078), and brand value (0.029). As an explanation, 
an increase of one standard deviation in brand equity 
will increase the dependent variable by 0.704 
standard deviation.  
Table 8 shows three different correlations:  

1) Brand equity has very high zero-order 
correlation with dependent variable. Non 
obvious brand structure, brand value, and 
obvious brand structure have high zero-order 
correlation with the dependent variable. 
Therefore, the ranking of correlations are 
brand equity (0.806), non obvious brand 
structure (0.489), brand value (0.480), and 
obvious brand structure (0.427).  

2) Obvious brand structure and non obvious 
brand structure have relatively high partial 
correlations. Partial correlation is very high 
for brand equity and is low for brand value.  

3) Semi partial correlation is high for brand 
equity and is low for obvious brand structure, 
non obvious brand structure, and brand equity 
variables.  

 
 

Table 8: Regression Effect Coefficients 

Model 

Non Standardized 
Coefficients 

Standardized 
Coefficients 

t-value 
Significance 

Level 

Correlations 

B 
Standard 

error 
Beta 

Zero 
Order 

Partial 
Semi 

Partial 

Fixed value -9.764 2.216 -- -4.406 0.000 -- - - 

Obvious brand structure  0.076 0.031 0.078 2.440 0.015 0.427 0.119 0.068 

Non obvious brand structure 0.161 0.048 0.128 3.379 0.001 0.489 0.163 0.094 

Brand equity  0.849 0.040 0.704 21.034 0.000 0.806 0.718 0.586 

Brand value 0.033 0.043 0.029 0.761 0.022 0.480 0.037 0.021 

Dependent variable: Selection of Azad University 
 

Table 9 shows the relation between Azad University brand and its selection. The results indicate that there is a 
significant direct relations (r= 0.707) between the two variables.  

 
Table 9: Correlation between Azad University Brand and Its Selection  

 Selection of Azad University 

Azad University Brand  
Pierson correlation coefficient  0.707** 
Significance level 0.000 
Number  421 

 
Azad University Brand personality dimensions are presented in table 10. This table shows that Azad 

University Brand personality dimensions can be ranked based on their scores in order from high to low as: sincerity, 
competence, excitement, sophistication, and ruggedness. 
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Table 10: Azad University Brand Personality Dimensions 

No. Personality Dimension Number Range Minimum Maximum Total Score Average Score 

1 Sincerity  421 4 1 5 1002 2.38 

2 Excitement  421 4 1 5 923 2.19 

3 Competence  421 4 1 5 961 2.28 

4 Sophistication  421 4 1 5 856 2.03 

5 Ruggedness  421 4 1 5 852 2.02 

Friedman test results for prioritization of brand dimensions are shown in table 11. 

 
Table 11: Descriptive Statistics of Friedman Test 

Brand Dimension Number Mean Standard Deviation Minimum Maximum 
Percentile  

25th 50th 75th 

Obvious Brand Structure  421 53.06 17.0716 20 100 40 53.33 66.67 

Non Obvious Brand Structure 421 50.43 13.776 20 87 41.20 51.47 58.67 

Brand Equity  421 52.35 14.3400 20 100 45 55 60 

Brand Value 421 52.83 15.367 20 90 40 55 60 

 
Table 12 shows the average priorities of 

brand dimensions obtained from Friedman test. There 
are no significant differences between brand 
dimensions. The ranking of brand dimensions based 
on their score in order from high to low is: brand 
equity, brand value, obvious brand structure, and non 
obvious brand structure variables.  

 
Table 12: Friedman Analysis of Variance for Brand 
Dimensions 

Variable  Average Score  

Brand Equity 3.19 

Brand Value  3.06 

Obvious Brand Structure 3.05 

Non Obvious Brand Structure 2.70 

Discussions and Conclusions  
The number of respondents was 421 with 

almost equal proportion of females (216) to males 
(205). The sample included 164 married and 257 
single individuals. 42.5 percent of respondents had 
technical and bachelor's degree and 57.5 percent had 
masters or higher degree. About 60 percent of 
respondents were employed and the rest were 
unemployed. 182 respondents were 25 years of age or 
younger, 156 were in 26 to 30 age group, and 83 were 
31 years of age or higher.  

The results of Pierson linear correlation test 
showed that obvious brand structure (r=0.427), non 
obvious brand structure (r=0489), brand equity 
(=0.806), and brand value (r=0.480) are correlated 
with the selection of Azad University at error rate 
below 0.01 with 0.99 percent degree of confidence. 
Their ranking based on correlation intensity ordered 

from high to low is brand equity, non obvious brand 
structure, and obvious brand structure. The 
correlations confirm the dimensions of researcher 
made model.  

The results of analysis showed that brand 
equity had the highest effect on the dependent variable 
with regression coefficient of 0.704. In other word, the 
highest influencing factor in Azad University brand is 
brand equity. There is a significant correlation 
between Azad University brand and selection of Azad 
University with an intensity of 0.707 and significance 
level of 0.01. Therefore, the primary research 
hypothesis was confirmed.  
The significance level and correlation intensity 
between demographic specifications and research 
variables as determined by Spearman correlation 
coefficient are as follows:  
1) Azad University brand is directly correlated to 

respondents' age at significance level 0.030 and 
intensity level of 0.106. Thus, respondents with 
25 years of age or lower had more positive 
attitude towards Azad University brand;  

2) Azad University brand is directly correlated to 
respondents' employment status at significance 
level of 0.036 and intensity level of 0.102. Thus, 
employed respondents had more positive attitude 
towards Azad University brand;  

3) Azad University brand variable is indirectly 
correlated to respondents' education level at 
significance level of 0.021 and intensity level of 
-0.113. Thus, less educated respondents who 
were studying for technical and bachelor's 
degrees had more positive attitude towards Azad 
University brand; and  
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Single females of 25 years of age or younger had 
more positive attitude towards selecting Azad 
University. Similarly, employed respondents at 25 
years of age or younger who were studying for 
technical and bachelor's degrees had more positive 
attitude towards Azad University brand.   

Analysis showed that students attending 
departments at Tehran Central Campus of Azad 
University ranked Azad University brand personality 
dimensions in the order of importance from high to 
low as sincerity, competence, excitement, 
sophistication, and ruggedness. 

Multiple linear regression analysis measured 
the adjusted determination coefficient at 0.674. This 
means that brand dimensions can explain about 67% 
of total variance of dependent variable. Fisher 
statistics was 218.090. Therefore, it is possible to 
conclude that the regression model was a good fit and 
the independent variables can collectively explain the 
changes in dependent variable.  

Zero-order, partial, and semi partial correlations 
resulted from multiple regression showed that the four 
independent variables of obvious brand structure, non 
obvious brand structure, brand value, and brand equity 
have significant effects on selection of Azad 
University as the dependent variable.  

The ranking of independent variables effect on 
dependent variable based on their regression 
coefficients ordered from high to low was: brand 
equity (0.704), non obvious brand structure (0.128), 
obvious brand structure (0.078), and brand value 
(0.029). The average priorities of brand dimensions 
obtained from Friedman test showed no significant 
differences between brand dimensions. The order of 
brand dimensions from high to low was brand equity, 
brand value, obvious brand structure, and non obvious 
brand structure variables.  
Suggestions 

The following suggestions are proposed based on 
the research hypothesis and the results obtained from 
data analysis. 
1) Friedman test indicates that Azad University 

should focus on brand equity more than other 
dimensions to improve its brand;  

2) Respondents at age of 25 years or younger had 
more positive attitude toward Azad University 
brand. Therefore, Azad University should focus 
its marketing activities on creating positive 
attitude among older students; 

3) Employed respondents had more positive attitude 
toward Azad University brand. Therefore, Azad 
University should focus on employed individuals 
as its target market. 

4) Respondents who were working toward technical 
and bachelor's degree had more positive attitude 

toward Azad University brand. Therefore, the 
Azad University should focus on individuals 
who are interested in continuing education; 

5) Brand personality dimensions of Azad 
University in order of importance from high to 
low are sincerity, competence, excitement, 
sophistication, and ruggedness. Therefore, Azad 
University should focus on personifying its 
brand by sincerity and competence. The average 
scores for these two dimensions were 2.38 and 
2.28 (out of 5), respectively. These two 
dimensions made up approximately 50% of the 
total scores. Hence, any improvement in these 
two dimensions can elevate the position of Azad 
University brand personality; and  

6) The identified Azad University brand dimensions 
(i.e. obvious brand structure, non obvious brand 
structure, brand equity, and brand value) account 
for 67% of the total variance of selection of Azad 
University as the independent variable. 
Therefore, emphasizing on these dimensions can 
increase Azad University profitability.  
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Abstract: The in vitro activity of nano-silver versus those of fluconazole and natamycin was assessed against 264 
ocular fungal isolates. The activity of nano-silver against Fusarium spp., Aspergillus spp., and Alternariaalternata 
was 8 times, 32 times, and 2 times, respectively, greater than that of natamycin and 512times, 256 times, and 4 
times, respectively, greater than that of fluconazole. Nano-silver’s antifungalactivity was significantly superior to 
those of natamycin and fluconazole against ocular pathogenic fungi in vitro.  
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1. Introduction 

The problem of keratomycosis has become 
increasingly prevalent in corneal diseases that are 
responsible for vision loss in the developing world 
like china(1,2,3).Clinical studies indicate that 
keratomycosis constitutes about 46.7% to 61.9% of all 
cases of suppurative keratitis inpatients. Filamentous 
fungi, mainly Fusarium spp. or Aspergillus spp., are 
the most frequently isolated fungi in patients with 
keratomycosis and the most common ocular 
pathogenic fungi in China. To date, only fluconazole 
and natamycin are commercially available for ocular 
use in China. Fluconazole has high bioavailability 
against Candida spp., but Fusarium spp. And 
Aspergillus spp. are resistant to it (4,5,6). Natamycin 
is the only topical ophthalmic antifungal compound 
approved in the United States (7), but it penetrates the 
cornea and conjunctiva poorly and effective drug 
levels are not achieved in either the cornea or the 
aqueous humor (8) after topical application because it 
is poorly soluble in water. It is therefore useful only in 
the treatment of superficial keratomycosis. Due to the 
relative unavailability of effective antifungals, corneal 
lesions fail to resolve in many patients who receive 
antifungal treatment, some patients get vision loss and 
eventually perforation of the cornea, ultimately 
require penetrating keratoplasty, or even enucleation 
or evisceration (2,9). Therefore, it is very important 
and urgent to explore broad-spectrum antifungals to 
effectively suppress a wide variety of ocular fungal 
pathogens and to develop new antifungal eye drops to 
combat this vision-threatening infection.  

Since ancient times, the silver ion has been 
known to be effective against a broad range of 
microorganisms. Rencently there is an increasing use 
of silver as an efficacious antibacterial and antifungal 

agent in wound care products and medical devices 
(10,11,12,13) including dental work, catheters, and the 
healing of burn wounds (14,15,16). Additionally, 
AgNO3, as eye drops, have been utilized to prevent 
gonococcal ophthalmicneonatorum in newborns by 
pediatricians for centuries(17), and our experiment has 
demonstrated that Silver nitrate exhibited potent 
antifungal activity against ocular fungi in vitro. 18. 
Recent advances in nanotechnology have enabled us 
to produce pure silver, as nanoparticles, which are 
more efficient than silver ions(19). 
2. Material and Methods  

Two hundred sixty-four strains of fungi isolated 
from patients with keratomycosis from the Zhengzhou 
second hospital and the Henan Eye Institute in 
Zhengzhou, China, were investigated. These isolates 
were identified based on morphology by standard 
methods (20,21,22,23). They included 144 Fusarium 
isolates, 110 Aspergillus isolates, and 10 Alternaria 
alternata isolates. Candida parapsilosis ATCC 22019 
was used as quality control for each test. 

The antifungal agents tested in this study were 
nano-sliver (Nanux, korea; 2000ppm), natamycin 
(Yinxiang Biotechnology Co., Ltd., Zhejiang, China; 
minimum purity, 95%) and fluconazole (Pfizer. 
American, minimum purity, 100%) They were all 
dissolved in 100% dimethyl sulfoxide. The stock 
solutions were prepared at concentrations of 800μg/ml 
for nano-sliver, 1,600 μg/ml for natamycin and 25600 
μg/ml for fluconazole. Drug dilutions were made in 
RPMI 1640 (with L-glutamine, without sodium 
bicarbonate; GIBCO-BRL, Grand Island, NY) 
medium buffered to pH 7.0 with 0.165 M 
morpholinepropanesulfonic acid (MOPS; Serva, 
Feinbochemica GmbH, Germany). Final 
concentrations ranged from 0.0313 to 16μg/ml for 
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nano-sliver, from 0.0625 to 32μg/ml for natamycin 
and from1 to 512μg/ml for fluconazole. Then they 
were stored at -65°C until tested. 

A broth microdilution method was performed 
following the Clinical and Laboratory Standards 
Institute (CLSI) M38-A document (24), which 
describes a standard method for testing the 
susceptibility of conidium-forming filamentous fungi 
that cause invasive fungal infections, including 
Aspergillus species, Fusarium species, etc., to 
antifungal agents. Inocula were prepared in 
accordance with the CLSI M38-A document. The final 
inoculum was 0.4×104 to 5×104CFU/ml. Following 
incubation at 35°C for 48 h, the MIC was determined 
according to the CLSI M38-A document. For 
nano-sliver and natamycin the MIC was defined as the 
lowest drug concentration that prevented any 
discernible growth, and the MIC was defined as the 
lowest drug concentration that prevented 75% or more 
growth for fluconazole. 

The MIC range and mode, the MIC50(MIC for 
50% of the strains tested), and the MIC90(MIC for 
90% of the strains tested) were provided for the 
isolates with the SPSS statistical package (version 
13.0). For calculation, any high off-scale MIC was 
converted to the next higher concentration. 
3. Results  

The in vitro activities of nano-sliver, natamycin 
and fluconazole against the Fusarium spp. and 

Aspergillus spp. are summarized in Table 1 and Table 
2. Both the MIC50 and MIC90 of nano-sliver were 
both 1μg /ml for Fusarium spp. and 0.5μg /ml and 1μg 
/ml, respectively for Aspergillus spp. The MIC50 and 
MIC90 of natamycin were 4μg /ml and 8μg /ml, 
respectively, for Fusarium spp. and were both 32μg 
/ml for Aspergillus spp. The MIC50 and MIC90 of 
fluconazole were both 512μg /ml for Fusarium spp. 
and were 128μg /ml and 256μg /ml, respectively, for 
Aspergillus spp. 

When comparing the MIC90s of nano-sliver, 
natamycin and fluconazole, the activity of nano-sliver 
against Fusarium spp. is 8 times greater than that of 
natamycin and 512 times greater than that of 
fluconazole, the activity of nano-sliver against 
Aspergillus spp. is 32 times greater than that of 
natamycin and 256 times greater than that of 
fluconazole, and the activity of nano-sliver against 
Alternaria alternata is 2 times greater than that of 
natamycin and 4 times greater than that of 
fluconazole. And as shown in Tables 1 and 2, 
nano-sliver has activity against Fusarium and 
Aspergillus complexes. For each of these genera, this 
activity remains consistent and does not show 
significant interspecies variability. Therefore, 
nano-sliver’s effect was significantly superior to those 
of natamycin and fluconazole against main ocular 
pathogenic fungi in vitro. 

 

Table 1. In vitro susceptibilities of ocular Fusarium isolates to Nano-sliver, natamycin and fluconazole. 

Organism (no. of isolates) and 
antifungal agent 

MIC(μg /ml) 
 range (mode) 

MIC50 

(μg /ml) 

MIC90 

(μg /ml) 
Fusarium solani species complex (85)    

Nano-silver 0.25-2(1) 1 1 
natamycin 4-32(4) 4 8 
fluconazole 16-512(512) 512 512 

Fusarium moniliforme species complex (23)    
Nano-silver 0.5-2(1) 1 2 
natamycin 4-8(4) 4 8 
fluconazole 32-512(512) 256 512 

Fusarium avenaceum species complex (18)    
Nano-silver 0.5-2(1) 1 2 
natamycin 4-32(8) 8 8 
fluconazole 64-512(512) 512 512 

Other Fusarium isolates (18) 1    
Nano-silver 0.5-2(0.5) 0.5 1 
natamycin 4-8(4) 4 8 
fluconazole 256-512(512) 512 512 

Fusarium spp. (144)    
Nano-silver 0.25-2(1) 1 1 
natamycin 4-32(4) 4 8 
fluconazole 16-512(454.79) 512 512 

1 Includes 9 strains of Fusarium oxysporum species complex, 5 strains of Fusarium poae species complex, and 4 
strains of Fusarium lateritium species complex. 
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Table 2. In vitro susceptibilities of ocular Aspergillus and Alternaria alternata isolates to Nano-sliver, natamycin 

and fluconazole. 

Organism (no. of isolates) and 
antifungal agent 

MIC(μg /ml) 
 range (mode) 

MIC50 

(μg /ml) 

MIC90 

(μg /ml) 
Aspergillus flavus species complex (54)    

Nano-silver 0.5-1(0.5) 0.5 1 
natamycin 8-2(32) 32 32 
fluconazole 64-512(128) 128 256 

Aspergillus fumigatus species complex (14)    
Nano-silver 0.25-1(0.5) 0.5 0.5 
natamycin 4-32(4) 4 4 
fluconazole 64-256(128) 128 256 

Aspergillus oryzae species complex (15)    
Nano-silver 0.5-1(0.5) 0.5 0.5 
natamycin 4-32(32) 32 32 
fluconazole 64-128(128) 128 128 

Aspergillus versicolor species complex (13)    
Nano-silver 0.125-0.5(0.25) 0.25 0.5 
natamycin 4-32(32) 8 32 
fluconazole 32-256(128) 64 128 

Other Aspergillus isolates (14) 2    

Nano-silver 0.0625-0.5(0.25) 0.25 0.5 
natamycin 0.25-32(16) 8 32 
fluconazole 32-128(64) 64 128 

Aspergillus spp. (110)    
Nano-silver 0.0625-1(0.5) 0.5 1 
natamycin 0.25-32(32) 32 32 
fluconazole 32-512(128) 128 256 

Alternaria alternata (10)    
Nano-silver 0.25-1(0.5) 0.5 1 
natamycin 2-8(4) 4 4 
fluconazole 8-128(64) 16 128 

2 Includes 8 strains of Aspergillus niger species complex, 2 strains of Aspergillus candidus, 2 strains of Aspergillus 
nidulans, 1 strain of Aspergillus ochraceus, and 1 strainof Aspergillus wentii. 
 
4. Discussions  

Nano-sliver has been developed as a potent 
antibacterial, antifungal, antiviral, and 
anti-inflammatory agent. (25,26,27). Compared with 
other metals, silver nanoparticles show higher toxicity 
to microorganisms while exhibiting lower toxicity to 
mammalian cells (28). To date, the most promising 
applications have been shown in the medical fields, 
such as infection for wound and burn (29,30). 
Nano-sliver is available as an antimicrobial gel 
formulation for conventional topical antimicrobial 
agents, treatment (31). Some studies show that 
nano-sliver have the antimicrobial activity against 
bacteria and virus (32,33,34). The findings from our 
study indicate that nano-sliver is active against ocular 
fungal.  

In conclusion, in this study, nano-sliver exhibited 
potent in vitro activity against main ocular pathogenic 
fungi and was even more effective than natamycin and 
fluconazole. The results suggest that nano-sliver might 

to be a effective drug in the treatment of 
keratomycosis and that a prospective evaluation of 
efficacy and safety to further develop its clinical 
applications. 
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Abstract: Objective Surveying continuous nursing requirements for brain stroke patients after leaving hospital. 
Methods Questionnaires survey by conveniently selecting 136 stroke patients from medical wards of the Neurology 
Departments in third grade A-class hospitals in Zhengzhou. Results Most patients have strong requirements for 
continuous rehabilitation nursing. Requirements of continuous nursing knowledge for stroke patients out of hospital 
mainly are the fundamental knowledge related to the brain stoke, next medical rehabilitation instructions and 
nursing supporting. Conclusions Brain stroke patients have strong continuous nursing requirements after leaving 
hospital. It can guarantee that brain stroke patients receive complete and continuous nursing out of hospital with 
medical personnel’s working out nursing plan and developing health education based on requirements of the 
patients. 
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1. Introduction 

The brain stroke is a common clinical and 
frequently-occurring disease, and its incidence rate, 
case fatality rate and disability rate are in a leading 
place among diseases in China. In the US, the disease 
has become the third lethal disease and the first factor 
causing disability(Michael and Shaughnessy, 2006). 
In Chinese towns and countries, the stroke incidence 
rate is 200 per 100,000, case fatality rate per year is 
80-120 per 100,000, and recurrence rate comes to 
40%. Over 70% survivors have dysfunction in 
different degrees, of whom are severely disabled(Nan, 
2008). Which affect their daily life, and bring heavy 
burdens to their family and society. The brain stroke is 
of high disability rate, long course of disease, and 
slow recovery. The continuous nursing after leaving 
hospital is the key to improve patients’ life quality. 
This study is aimed at surveying the nursing for the 
stroke inpatients out of hospital, and provides 
reference bases to structure the continuous nursing 
mode from hospital, community to family for the 
stroke patients. 

 
2. Methods  

136 stroke patients were selected 
conveniently for questionnaire survey from the the 
wards of the Neurology Department in two third grade 
A-class hospitals in Zhengzhou from January to June 

2011. Inclusion criteria for patients: ① Conforming to 
diagnostic criteria revised in the 4th National 
Cerebrovascular Disease Academic Conference(Nan, 
2008), and diagnosed as brain stroke by the CT or 

MRI head inspection; ② The course of disease lasts 

within two weeks, with stable vital signs; ③ Having 
disfunction of limbs, without important viscera 

diseases such as severe heart and lung; ④ Glasgo 

coma scale (GCS) is larger than 8 points; ⑤ 
Voluntarily participating in the study. The exclusion 

criteria: ① Severe cognitive dysfunction; ② Having 

previous dementia; ③  Having previous psychiatric 

history; ④  Suffered from diseases of aphasia, or 
severe heart, liver and kidney. Totally 150 
questionnaires were released totally, 136 of which 
were valid at the valid rate of 90.7%.  

The data were collected by questionnaire 
survey, the researchers released questionnaires after 
the agreement of patients and their family members, 
and instructed patients or main caregivers in the 
uniform instructions to fill in the questionnaires. The 
questionnaires were taken back on the spot and 
checked by item, and the unfinished items were 
corrected.  

The questionnaires were self-designed on the 
basis of consulting of related literatures, and the 
questionnaire contained two aspects: requirements of 
continuous nursing knowledge and techniques for 
stroke patients after leaving hospital. the requirements 
of continuous nursing knowledge included ten items 
such as cause and symptoms of brain stroke, inductive 
and risk factors, complication prevention, sequelae, 
palindromia first-aid knowledge, medicine-taking 
knowledge, etc. The requirements of techniques 
included the following ten items: blood pressure and 
pulse measuring, blood sugar monitoring, effective 
cough method, limbs rehabilitation exercise, language 
recovering, injection method, etc. Four options were 
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set for each item, i.e. not required, not to matter, 
required, very required. The pilot test showed it was 
better validity for the questionnaires.  

The statistical analysis was done by SPSS 
(16.0 version) after data were collected. The general 
data for patients were described with frequency, 
percentage and mean; nursing requirements for 
patients were described with frequency, percentage, 
mean and standard deviation. 

 
3. Results  

There were 60 women and 76 men in the 
final sample. The mean age was 67.7±11.8 years 
(range 38~81years). 57.4% were retired, 11.4% were 
employed full-time, 13.2% were unemployed, 17.0% 
were employed part-time. 58.1% stroke patients on 
one occasion, 35.3% two to there times. A majority 
lived with family members (89.7%). Nearly half 
participants had another disease (Table 1). 

 
Table 1 Demographic data of patients ( n =136) 

Characteristics N % 

Gender 
    Female 
    Male 
Degree of education 

  Junior high school or below  
Senior high school or  
secondary school  
Junior college and above 

Employment status  
Retired  
Employed 
Unemployed 

Form of payment 
Self-supporting  
Medical insurance  
Others   

Living situation 
    Alone 
    With another person 
Number of hospitalization 
    One  
    Two 
    Three 
    More than four times 
Diagnosis type 
    Cerebral infarction 

Cerebral embolism 
Other type 

Complications 
High blood pressure  
Diabetes   
Heart disease  
Others  

 
60 
76 
 
85 
31 
 
20 
 
78 
40 
18 
 
16 
108 
12 
 
14 
122 
 
79 
34 
14 
9 
 
70 
38 
28 
 
47 
22 
11 
8 

 
44.1% 
55.9% 
 
62.5% 
22.8% 
 
14.7% 
 
57.4% 
29.4% 
13.2% 
 
11.8% 
79.4% 
8.8% 
 
10.3% 
89.7% 
 
58.1% 
25.0% 
10.3% 
6.6% 
 
51.5% 
27.9% 
20.6% 
 
34.6% 
16.2% 
8.1% 
5.9% 

 

As shown in Table 2, the survey shows that 
the patients are lack of knowledge and techniques of 
brain stroke rehabilitation, and most patients have 
strong requirements for continuous rehabilitation 
nursing. More than 70.0% patients either required or 
very required basic knowledge of stroke, 77.9% report 
that they need recovery knowledge. Requirements of 
continuous nursing knowledge for stroke patients out 
of hospital mainly are the fundamental knowledge 
related to the brain stoke, as well as medical 
rehabilitation instructions and nursing supporting, for 
example, Medicine-taking and diet knowledge. About 
the skill training requirements, above half indicate that 
they want to know how to perform limb exercise and 
language training. At the same time, most participants 
either required or very required basic nursing skill 
(Table 2). 
 

Table 2 Requirements of continuous nursing for 
patients out of hospital ( n =136) 

Items 
Vr 
(%) 

R 
(%) 

Nm 
(%) 

Nr 
(%) 

Rk 
Cs 
Irf  
Cp  
S  
Pfk  
Rk  
Mk  
Dk  
Mi  

Rs 
Ure  
Lre  
Lr 
Bpm  
Bsm  
Im  
Gtctn  
Cofn  
Rt  
Mrs 

 
16.2% 
14.0% 
14.0% 
16.2% 
14.0% 
23.5% 
14.7% 
19.9% 
16.2% 
 
14.7% 
28.7% 
22.1% 
22.1% 
20.6% 
19.1% 
13.2% 
13.2% 
19.1% 
22.1% 

 
54.4% 
56.6% 
56.6% 
58.8% 
58.8% 
54.4% 
44.9% 
36.8% 
44.9% 
 
55.1% 
51.5% 
52.9% 
55.1% 
51.5% 
44.1% 
43.4% 
47.1% 
52.9% 
44.1% 

 
13.2% 
12.5% 
14.0% 
8.8% 
10.3% 
10.3% 
19.1% 
16.2% 
19.1% 
 
14.7% 
7.4% 
11.8% 
11.0% 
13.2% 
16.9% 
22.8% 
17.6% 
15.4% 
19.1% 

 
16.2% 
17.6 
16.2% 
16.2% 
16.9% 
11.8% 
21.3% 
27.2% 
19.9% 
 
15.4% 
12.5% 
13.2% 
11.8% 
14.7% 
19.9% 
20.6% 
22.1% 
12.5% 
14.7% 

(Rk, requirements of knowledge; Rs, requirements of 
skills; Cs, causes and symptoms; Irf, inductive and 
risk factors; Cp, complication prevention; S, sequelae; 
Pfk, palindromia first-aid knowledge; Rk, recovery 
knowledge; Mk, medicine-taking knowledge; Dk, diet 
knowledge; Mi, mental instructions; Ure, usage of 
rehabilitation equipment; Lre, limbs rehabilitation 
exercise; Lr, language recovery; Bpm, blood pressure 
and pulse measuring; Bsm, blood sugar monitoring; 
Im, injection method; Gtctn, gastric tube and 
catheterization tube nursing; Cofn, cut and orificium 
fistulae nursing; Rt, respiratory training; Mrs, mental 
regulation skills; Vr, very required; R, required; Nm, 
Not to matter; Nr, Not required). 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  756

4. Discussions  
The stroke patients and their family members 

are generally lack of related knowledge and 
rehabilitation techniques. With aging of population 
and reform of medical system, the stroke patients have 
higher requirements for medical rehabilitation nursing 
and life services(Shi et al.,2010). The survey results 
show that the stroke patients have the stronger 
requirements for continuous nursing knowledge and 
techniques out of hospital. Continuous health 
education is an effective method. The nursing 
personnel may evaluate timely the patients’ health 
situations and nursing requirements when they are 
admitted to hospital, and work out continuous nursing 
plan out of hospital. After leaving hospital, medical 
care personnel offer instructions on purpose based on 
patients’ diet, drug taking, limb rehabilitation training, 
blood pressure and sugar control, etc. so as to improve 
patients’ self-care and self-training capability(Cai et 
al.,2010). Moreover, the medical personnel should 
also instruct the caregivers at home so that they can 
assist patients for limb exercise and daily life training. 

Currently, the Chinese medical security 
system is not yet perfect, and the treatment and 
nursing for brain stroke patients is proceeding mainly 
in hospitals, and the timely, effective and continuous 
recovering nursing is not available for most patients 
out of hospital, which results in recurrence or multi-
recurrence of the disease(Yin and Liu,2010). Owing to 
such reasons as hospital stay and expenses, the stroke 
patients mostly complete rehabilitation at home or 
community. It is suggested that patients continue 
recovering nursing by hospital or community medical 
personnel after leaving hospital to prevent recurring or 
multi-recurring of the brain stroke and resolve timely 
the patients’ problems or puzzles. By this way, the 
continuous hospital-community-family recovering 
nursing mode is structured to improve the stroke 
patients’ daily life and quality(Zhang et al.,2010).  

Systematical health education should be 
carried out, correctly evaluate patients’ condition, 
awareness, knowledge related to disease, psychologic 
status, etc. during patients’ hospitalization; implement 
continuous nursing technical instructions based on 
patients’ mastering of the disease-related knowledge, 
such as daily functional training, blood pressure and 
pulse measuring, blood sugar monitoring, insulin 
injection, etc., repeatedly demonstrating and imitating; 
help stroke patients master rehabilitation nursing 
techniques, and promote and assist patients to apply 
the techniques and knowledge to daily life. The health 
administrative departments in communities should 
improve the community service facility, work out the 
detailed training plans, develop all kinds of 
professional training, and invite extramural hospital 
rehabilitation specialists to make recovering 

knowledge lectures. By this way, they can help 
community nurses learn and accumulate rehabilitation 
knowledge and improve their recovering level. This 
will lay the solid foundation for structuring of the 
continuous hospital-community-family nursing mode. 

Our study identified the stroke patients have 
the stronger requirements for continuous nursing 
knowledge and techniques out of hospital. This 
indicates the continuous nursing out of hospital should 
be further strengthened. So, in combination with 
Chinese conditions we should actively develop the 
continuous hospital-community-family nursing based 
on the specific requirements of continuous nursing 
services by borrowing foreign family and community 
nursing service mode. 

Despite the limitations of our study, we 
believe that the data presented here will help to inform 
future research of interventions to meet requirements 
for continuous nursing and help to stimulate further 
work in this area. 
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Abstract: The various form of inflow of foreign capital (loans, FDI and portfolio) came in developing countries to 
bridge the gap between domestic saving and domestic investment and therefore, to accelerate economy growth. In 
India, many variables have been used in saving function. But in this study our aim is analyzing the long run effect of 
foreign capital inflow on domestic saving and not to estimate the saving function. In this paper much attention have 
been paid in past 10 years, relationship between foreign direct investment (FDI) , foreign portfolio investment (FPI) 
and domestic saving, the main purpose of the study has been determined whether in developing  country like India 
foreign capital inflow and domestic saving are complementary or substitute.  
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Introduction 

Capital flows have direct and indirect affect in 
macroeconomic. Capital flows affect a wide range of 
economic variables such as exchange rates, interest 
rates, foreign exchange reserves, domestic monetary 
conditions as well as savings and investments. Some 
commonly observed effects of capital inflows that 
have been documented in recent studies include real 
exchange rate appreciation, stock market and real 
estate boom, reserve accumulation, monetary 
expansion as well as effects on production and 
consumption. Empirical studies that have begun to 
appear on the subject assess the impact of capital 
inflows upon output growth (Gruben and McLeod, 
1996), differential macroeconomic effects of portfolio 
and foreign direct investment (Gunther, Moore and 
Short, 1996) and effects upon monetary conditions, 
savings and investment (Kamin and Wood, 1998). 

Capital flows can affect domestic investment in 
several ways. First, FDI contributes directly to new 
plant and equipment (“Greenfield” FDI). Second, FDI 
may produce investment spillovers beyond the direct 
increase in capital stock through linkages among 
firms. For example, multinational corporations 
(MNCs) may purchase inputs form domestic suppliers 
thereby encouraging new investment by local firms. 
FDI for mergers and acquisitions (M&A) does not 
contribute to capital formation directly unless the new 
foreign owners modernize or expand their 
acquisitions by investing in new technology. FDI may 
also “crowd out” domestic investment, if MNCs raise 
productivity and force local competitors out of the 
market. This is usually the case when MNCs use 
imported inputs or enter sectors previously dominated 
by state-owned firms. Finally, FDI, foreign loans and 
portfolio investment may reduce interest rates or 

increase credit available to finance new domestic 
investment. On this last point, a study by Harrison, 
Love and McMillan (2004) finds that FDI in 
particular eases the financing constraints of firms in 
developing countries and that this effect is stronger 
for low-income than for high-income regions. 

 
Foreign capital can have indirect impact on 

domestic investment through what Kose, Prasad, 
Rogoff and Wei (2006) call “collateral benefits”. To 
attract foreign investors governments of developing 
countries have to implement sound macroeconomic 
policies, develop their institutions and improve 
governance. 

Bosworth and Collins (1999) show that the 
impact of a one-dollar increase of FDI is an 81-cent 
contemporaneous rise in domestic investment and that 
of foreign loans is a 50-cent rise, while they do not 
find a statistically significant relationship between 
portfolio flows and capital formation. Find that 
aggregate foreign capital flows raise domestic 
investment, but the evidence on the different types of 
flows is more nuanced. 

Hajivassiliou (1987), using data for 79 
developing countries in the period 1970-82, and 
treating the demand for and the supply of loans 
separately, finds out that the demand for borrowing is 
positively determined by total debt service to export 
ratio, growth of GDP per capita, import to GDP ratio, 
interest and principal to export ratios and negatively 
by real GDP per capita. 

 The last decade has witnessed a tremendous 
increase in the mobility of international capital. 
Cross-country trends in capital flows reveal that 
private capital flows now dominate with official 
capital flows reduced to a trickle. Simultaneously, a 
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rise in portfolio capital has tilted the composition of 
international capital flows towards short-term 
investments, exposing individual countries to 
enhanced volatility and sudden withdrawal risks. 
These have been driven both by strong trends towards 
globalization, which has enabled pursuit of higher 
returns and portfolio diversification, and the market 
oriented reforms in many countries, which have 
liberalized access to financial markets. 

The data in table1 indicate foreign direct 
investment as a percentage of gross fixed capital 
formation in three developing countries such as India, 
China and Brazil.  
 
Table: 1 FDI inflows as a percentage of gross fixed 
capital formation (Percent) 
Year Brazil China India 

2001 23.8 10.3 4.8 

2002 20.0 10.0 4.7 

2003 12.0 8.3 2.9 

2004 17.0 7.7 2.8 

2005 10.7 7.7 2.8 

2006 10.5 6.4 6.8 

2007 14.5 6.0 6.3 

2008 14.7 5.3 9.6 

2009 9.9 4.0 8.4 

 Source: UNCTAD, World Investment Report, 2009, 
Annex Table 5, 
 

These countries have been selected because of 
faster growth rate of economic in the world during the 
last decade. According to data in Brazil and china 
FDI inflows to gross fixed capital formation was 23.8 
and 10.3 percent in 2001, which has been declined to 
9.9 and 4 percent in 2009 respectively. On the other 
hand  in India FDI inflows to gross fixed capital 
formation was 4.8 percent in 2001 and that has been 
raised to 9.6 percent in the year 2009.  

Comparison of the these countries in regard of  
amount  inflow of foreign direct investment reveals 
that FDI inflows in China, Brazil and India were 
Million US$ 46878, 22457 and 5478 in the year 2001 
respectively and that has been raised to Million US$ 
95000, 25949 and 34613 in 2009 respectively. The 
following chart indicates the china was more 
attractive than India and Brazil for foreigner to invest.  

Regarding table: 1 and chart: 1, it can be 
concluded the growth of domestic saving as a 
percentage of gross fixed capital formation is more 
that foreign capital inflow as a percentage of gross 
fixed capital formation   in China and Brazil during 
the year from 2001 to 2009. On the other hand the 
growth of foreign capital inflows as a percentage of 

gross fixed capital formation is more that domestic 
saving as a percentage of gross fixed capital 
formation at the same period. 

 

FDI Inflows from 2001 to 2009
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Chart 1. FDI Inflows 
 

 
Developing the Model 

For analyzing the impact of foreign capital 
inflow on saving rate, a number of studies in 
economic literature are based on cross-sectional data 
with a lot of explanatory variables. Similarly, in the 
case of India, many variables have been used in 
saving function, aim of these studies to examine the 
impact of different macroeconomic variables on 
saving rate of India. But in this paper, we have used 
simple model, because in this study our aim analysing 
the effect of foreign capital inflow on saving and not 
to estimate the saving function, so it is better to use 
simplest form [Sohan and Islam (1988)]. 

In India  average gross Domestic Saving (DS) as 
percentage of GDP is  30.2 percent from 2001 to 2010 
and average gross Domestic Investment (DI) as 
percentage of GDP is 30.9 percent during the same 
period, that’s means DI > DS, so we can concluded 
domestic investment is equal domestic saving plus 
Net Foreign Capital Inflows (NFCI) as following 
equation: 
 
DI= DS + NFCI   .... .... .... .... (1) 
 

To examine the impact of foreign aid on 
domestic saving, we have been hypothesized a simple 
linear saving function as follows: 

 
                       DS t =α+Β1 PC t + Β2 FCI t ........(2) 
 

Where; DS= Domestic Saving rate, PC= Per 
Capita GNP, FCI= Foreign Capital Inflows  

And t refers to the time period 2001-2010. 
We have divided foreign capital inflows into 

two parts. First Foreign Direct Investment (FDI) and 
second Foreign Portfolio Investment (FPI) and to 
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study their effect on domestic saving, following 
equation formulated for this purpose: 

 
DS =α+Β1 FPI +B2 FDI   .... .... .... .... (3) 
 

Where; DS= Domestic Saving rate, FPI = 
Foreign Portfolio Investment, FDI= Foreign Direct 
Investment 

Domestic saving rate is taken from various 
issues of Reserve Bank of India and per capita GNP is 
measured in constant market prices of India. The 
foreign capital inflows as measure by current account 
deficit are taken from RBI (Handbook of Statistics on 
Indian Economy, RBI, 2010). 
 
Research Methodology 

In what follows, we employ regression 
analysis to empirically examine the effects of capital 
inflows on domestic investment in developing 
countries. Before embarking on this analysis, 
however, it is useful to take a quick look at the 
summary statistics on net inflows of foreign resources 
to India. These data, presented in Table 2, which has 
been collected from Reserve Bank of India (RBI), the 
data reveals that Foreign Direct Investment (FDI) has 
been increased from Rs 18406 Crore in 2001 to Rs 
176304 in 2010 and Foreign Portfolio Investment 
(FPI) has been rised from Rs 12609 to Rs 153511 at 
the same period. Compound Average Growth Rate 
(CAGR) of FDI during the year 2001 to 2010 was 
35.5 percent, however the CAGR in the account of 
FPI was 23.5 percent at the same period. In the year 
2009 FPI has showed negative growth rate, which can 
be concluded, that foreign portfolio investment has 
been effected by the global economic and financial 
crisis.  
 
Table 2. Foreign Investment Inflow (Rupees Crore) 
Year Direct Investment Portfolio Investment Total 

2001 18406 12609 31015 
2002 29235 9639 38874 
2003 24367 4738 29105 
2004 19860 52279 72139 
2005 27188 41854 69042 
2006 39674 55307 94981 
2007 103367 31713 135080 
2008 140180 109741 249921 
2009 161536 -63618 97918 
2010 176304 153511 329815 
CAGR 32.5 23.5 28 

Source: *Total foreign investment as per balance of 
payments statistics (Handbook of Statistics on Indian 
Economy, RBI, 2010); 
 

Regarding chart2 domestic saving in the year 
2001 was Rs 297215 Corores, which has been 
increased to Rs 1425247 in 2010. 

 
 
 
 
 
 
 
 
 
 
 
 
Chart2: Growth of Domestic Saving in India 
 

Table 2 and chart 2 give a summary view of 
the overall consequences of development on 
investment in India. Three things are clear from these 
data. First, the share of FDI in investment increased in 
India. Second, the aggregate rate of investment 
increased in India. Third, the domestic saving rate 
showed a sharp growth. 

The results of the regression exercises show 
that FCI inflows and GNPPC had a significant 
crowding-out effect on saving by domestic from 2001 
to 2010. The results  reveals if GNPPC increase by 1 
unit, domestic saving (DS) increase by 36.12 units 
and if FCI increase by 1 unit, Ds increase by 1.55 
units. The regression results also show that saving by 
domestic was strongly and positively related to FCI 
and GNPPC.  
 
(1)        DS = -409126.32 + 36.12 GNPPC + 1.35 FCI 
                        (- 5.147)            (9.9)                  (3.5) 
           R2 = 0.98376072 
 

In the next step we divided FCI into two 
parts as Foreign Direct Investment (FDI) , Foreign 
Portfolio Investment (FPI) and their effect on 
domestic saving. The results of the regression 
exercises reveals  when FPI change by 1 unit then DS 
change by 2.05 units and if FDI changes 1 unit then 
DS changes by 6.16 units. The regression results also 
show that effect of FDI and FPI were positive on the 
domestic saving. But, the effect of FDI on the 
domestic saving is more that FPI.  
 
(2)        DS = 320329.849 + 2.05 FPI + 6.16 FDI 
                           (3.2)              (6.01)        (1.73) 
            R2 = 0.88017668 
 

The same conclusions can be drawn from the 
following regression equation: 
 
Log (DS) = α+Β1Log (FPI) +B2 Log (FDI)   
Or 
Δ(DS) = α+ Δ (FPI) + Δ (FDI)  
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Δ (DS) = 6.217727+ 0.279667 Δ (FPI) + 0.402153  Δ 
(FDI)    
R2 = 0.878832 
 

Where Δ denotes change from 2001 to 2010, 
the figures in parentheses are t-statistics, and 
statistical significance at 1% level. Increased FDI 
inflows crowd out saving by domestic more than FPI.  
 
Conclusion 

Domestic recourse mobilization is one of the 
vital determinants of economic growth. Indian’s 
saving performance is deprived as relative to 
successive countries in the region that had 
experienced sustained high growth. Therefore, India 
needs foreign capital to fill the gap between domestic 
saving and domestic investment. 

Our main conclusion is that FCI inflows to 
India have a fairly strong crowding-out effect on 
saving by domestic. However, since one unit of FCI 
inflows crowds out more than one (1.55) unit of 
domestic saving, aggregate investment in the India 
economy still rises above the domestic saving rate. 
But the same fact also implies that net inflows of FCI 
necessarily increase the share of foreign investors in 
aggregate investment. In this study the effect of FDI 
and FPI on the domestic saving has been examined. 
Since one percentage change in FDI then 0.4 percent 
change in domestic saving and by one percent 
changes in FPI, domestic saving will be changed by 
0.27 percent. 
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Abstract: In the global economy pattern which is based on knowledge and information technology, the intangible 
assets can be the most important factor in the organizations’ success in the field of competition. The physical and 
financial are replaced by intellectual capital in this pattern and it is considered as the source of value for 
organizations. Therefore, the key factor in organizations ‘success in compactions is identification and measurement 
of these intellectual capitals on time and managing it. So, first we explore the intellectual capital concepts and 
present the intellectual capital history then the intellectual capital according to theorists and three basic elements of 
intellectual capital including human capital, structural capital and relational capital are defined and the intellectual 
capital measurement methods are briefly presented and finally the intellectual capital management is discussed.  
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1. Introduction 

The competition expansion between 
organizations along with the information technology 
revelation has caused the change in the global 
economy growth. In this new economy pattern, the 
physical and financial capitals are replaced by the 
intellectual capital which is the most important capital. 

In the knowledge-based economy, the 
organizations act on the basis of the knowledge and 
the most successful organizations are those which use 
these intangible assets in the best way and faster than 
other organizations. Therefore, the present and the 
future success in the competition of organizations 
mostly depend on the management of this intellectual 
capital. 

According to traditional financial reporting, the 
value of a firm is summarized the balance sheet while 
nowadays, the real value of firm is more than tangible 
assets which are recorded on the balance sheet. 
Nowadays this value equal’s recorded tangible assets 
pals not recorded intangible assets.  

The increasing difference between real market 
value and its assets net book value on balance sheet 
which is intellectual intangible assets caused most of 
the organization look for a new method to measure the 
intangible assets in which the new apparent field of 
intellectual capital is focused. 
2. Intellectual capital theoretical aspects 

For better understanding of intellectual capital, 
first the organizations, assets are divided in to two 
categories as fallow: 

a. the physical and financial assets which are 
usually presented on balance sheet. 

b. intangible assets which are divided in to two 
categories: 

b1: the intangible assets which are recorded on 
balance sheet as intellectual properties like copy right, 
patent and goodwill. 

b2: the intangible assets which are called 
intellectual capital and are not recorded on balance 
sheet.[9] 

The intellectual capital is the available 
knowledge in an organization in especial time and is a 
kind of valuable asset which is known as intangible 
asset of organization. Intellectual capital is more than 
physical assets and is a kind of valuable asset that is a 
basis for understanding the intangible assets of 
organization. Those organizations which can manage 
these assets well, are in a better situation in 
companion to competitors. Intellection capital deals 
with the managing of these assets. Intellectual capital 
and knowledge management are the important factors 
in determining the value of organizations and long-
term planning. Intellectual capital helps organizations 
to use intangible assets to create value for 
organization. Intellectual capital includes market 
intangible assets, intellectual properties, human capital 
and structural capital which enable the organization to 
accomplish its activities and duties. 

 Therefore, the intellectual capital means the 
sum of individual’s knowledge in the organization and 
the use of this knowledge in managing and wealth 
making for organization. 
2-1-Intellectual capital history  

The intellectual capital was presented by the 
famous economist, Galbraith to explain the difference 
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between market value and book value of the 
organization for the first time. Of course, Peter 
Drucker used the term “knowledge employee” before 
him. [3] 

In 1995 the first organization which measures its 
intellectual capital was the biggest insurance company 
in Swidden called Skandia. Then the Canada 
commercial bank, one of the seven biggest American 
bank, provided a plain in which only the companies 
could receive loan that were valued on the basis of 

intellectual capital. Many studies have been conducted 
on intellectual capital from that time and in early 
2000. The first intellectual capital standard was 
published by Denmark and the first Intellectual capital 
record was reported.  
2-2- Intellectual capital definition  

There are definitions of Intellectual capital by 
famous theorists which are listed in the following 
table: 

 
Table 1-the Intellectual capital delimitation by theorists  
N Researcher Definition 
1 Smith.M,(2007) is a part of organizations assets that causes winning in the competition along with 

tangible assts  
2 Booking.A(1997) Intellectual capital is the combination of market values, human capital and structural 

capital 
3 Edvinsson (1997) Intellectual capital includes the assets that aren’t physical but are the source of value 

creation for the organization 
4 Svieby.K.E(1997) Intellectual capital is the immaterial values including employees merits, internal and 

external structure  
5 Pretty. R. and Guthire, 

J (2000) 
Intellectual capital in the economy value of two categories of assets: structural capital 
and human capital  

6 Sullivan.P(2000) Intellectual capital the knowledge that can be turned into profit  
7 Paplus(2003)  Intellectual capital is the difference between market value and book value of the 

organization 
8 Klein.D.A(1994) Intellectual capital is the intellectual ability that is used for more valuable asset 

making  
9 Bontis.N(1998) Intellectual capital is the researching and following the effective use of knowledge 

(final product)in comparison to information  
10 Roos.G(1997)  Intellectual capital all the processes and assets that are not recorded on balance sheet 

traditionally. Also, it includes those categories of intangible assets like: patents, 
copyright, etc that follow the modern accounting methods. 

11 Seetharaman. A(2002) Intellectual capital is resulted from the difference between market value of an 
enterprise and replacing expenses of the assets. 

12 Dierickx and Cool 
(1989) 

Intellectual capital is the process of knowledge inside the organization  

 
According to the above -mentioned definition 

by theorists in the table, it can be said that the 
intellectual capital consists of all knowledge resources 
that make value for organization, but are not recorded 
on balance sheet in traditional accounting. 

(E.g. experience, relationship with the 
customers, employees, skills) and also includes all 
intangible assets (e.g. patent, copy right) which are 
used in modern accounting. 
2-3- Main element of Intellectual capital 

Most of the theorists consider the Intellectual 
capital as the combination of three main elements, that 
is, human capital, structural capital and relational 
capital and believe that balance and cooperation 
between these three elements produce value for the 
organization the mentioned elements are explained 
below. 

2-3-1-Human capital  
Human capital is one of the principle 

categories of Intellectual capital. This category 
encompasses all knowledge held and contributed by 
the employees of an organization. There are a number 
of ways to describe this knowledge such as education, 
and experience.  

Human capital is the source of value 
producing. This capital is based on the individual’s 
talents in the organization and its amount depends on 
the knowledge of individuals in the organization. 

Human capital is the knowledge of a person 
to find the best solutions. That’s why when the 
experienced individuals quit the organization, the 
organizations quality decreases and the organization 
downgrades. Of Course the human Capital are not 
owned by the organization become if a programmer 
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write a program at home can “the organization claim 
that program belongs to the organization?” 
2-3-2- Structure capital  

The structure capital can be divided into two 
categories:  
a. Fundamental assets such as technology and working 
methods 
b. Intellectual properties such as technical knowledge, 
trading market and patents.  

Therefore, structure capital encompasses all 
nonhuman resources in the organization including 
guidelines, policies, organizational chart, operational 
plans.As its mentioned the human capital contains 
employees experience and knowledge in the 
organization which are at the service of the 
organization in the working hours. The structure 
capital is the ability and revisiting knowledge in the 
firm that is owned by firm and remains in the firm 
after the employees leave it. [14] 
2-3-3- Relational capital  

The relational capital is the existing 
knowledge in the marketing channels and the 
relationship with the customers. 

This capital encompasses the current value 
and the future of the relationship with customers. The 
customer satisfaction maintains the commercial 
relationship of the firm and improves the validity of 
the firm in the market. Of course relational capital 
growth requires the support of human capital and 
structural capital, that is, the structural and human 
capital help organizations to develop the relational 
capital and relational capital development also 
improves the performance of the firm. In fact, no 
value produced in market without relational structure. 
Overall the relational capital is an image of all assets 
that manage the firm relationship with it’s the outside 
environment. This capital contains the relationship 
with customers, stockholders, competitors and the 
society. [1] 

Therefore, the components of intellectual 
capital can be presented as the following: 

 
Diagram1-intellectual capital components 
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3. Intellectual capital measurement methods 

In the knowledge-based economy, the 
success of the organizations depends on the ability to 
manage the intangible assets (intellectual capital) and 
to be able to manage these assets, first they should be 
indentified and measured.many methods have been 
presented by theorists to measure the intellectual 
capital. Some of these methods are briefly explained: 
Intangible asset monitor 

According to this model, great part of the 
firm value referred to the knowledge-based intangible 
assets. it means that market value of a firm equals the 
equity plus three types of intangible assets, external 
structure, internal structure and individual 
capability.[17] 
Balanced scorecard (bsc) 

On the basis of this method, financial 
indicators alone are not enough to show the firm 
value. 

Because these indicators do not show the 
previous events of the firm. Balanced scorecard is 
used to balance the firm goals through considering the 
four aspects of financial, customer, internal processes, 

learning, and development. Therefore, a balance is 
made between the Rotors perceive indicators 
(financial indicators) and prospective in dictators 
customer, internal praxes [6]. 
 Intellectual capital index 

This index is a measurement method 
dependent on the individual thinking that tries' to link 
the Intellectual capital changes and the market value 
changes of the firm. Thus, if this index can not reflect 
the market value changes of the firm, it reforms 
itself.Therefore, this index helps managers to measure 
the Intellectual capital of the firm and judge about it 
and also it pares the way for the comparison between 
the organization and economy units.[12]. 
Skandia navigator 

The Swedish financial services firm Skandia 
provides an interesting example of a firm that may be 
showing the way to the future, by regularly valuing 
and reporting on their intellectual capital of the 
knowledge and expertise within the organization.  
On the basis of this model, Intellectual capital is 
divided into two types:  

1- Human capital  
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2- Structure capital 
Human capital is in the heads of employees. 

Structural capital remains in the organization.It should 
be mentioned that the structure capital itself is divided 
into customer capital, deriving from the relationship 
the company enjoys with its customers, and 
organizational capital schwas' guidelines, policies, 
organizational chart and operational plan  

At Skandia, human capital is further divided into 
several elements: 

Customer focus, process focus and renewal and 
development focus. In this model, the intellectual 
capital is a combination of human capital, i.e. the 
brains, skills, insights and potential of those in an 
organization and structure capital, i.e. things like the 
process wrapped up in customers, processes, 
databases, brands, systems, patent and trading marks. 
 
Value added intellectual capital  

Value added intellectual capital was 
developed by Ante public (2000 and 2003). He 
operates only in the realm of money and is genuinely 
interested in the economic value and efficiency of 
intellectual capital. 
In this model the added value is resulted from the 
difference between input and output [11]: 
Value added (VA) = output - input 

By input we mean the revenue derived from 
the goods and services sale and by output we mean all 
the expenses used for production of goods and 
services accepts salary cost and depreciation expense. 
Thus, the added value is:  
Value added (VA) = operating profit + salary costs 
+depreciation expense  

The value added coefficient of intellectual capital 
contains the following components: 

a. Value added capital coefficient (VACA): this 
coefficient shows the value added created as the 
result of physical assets usage which is 
presented as follow: 

VACA = 
VA 

= 
value added 

CA tangible assets 
 

b. Human capital coefficient (VAHU):This 
coefficient shows the value added by 
employees which is calculated as follow:  

 

VAHU = 
VA 

= 
Value added 

HU Salary costs 

c. Structural capital coefficient (STVA): This 
coefficient displays the value added resulted 
from processes and structure in the 
organization. Structural capital and efficient 

coefficient of structural capital is calculated as 
follow:  

Structural capital = value added – salary costs 

STVA = 
SC 

= 
Structural capital 

VA value added 
 
Therefore, on the basis of public model, 

intellectual capital is: 

VAIC = VACA + VAHU + 
STV
A  

Q-TOBIN Model  
Tobin's q was developed by James Tobin in 

1969 as the ratio between the market value and 
replacement value of the same physical assets. It is 
supposed that the market value of the firm equals the 
book value of the firm. If the market value reflected 
only the recorded assets of the company, Tobin's q 
would be 1. If Tobin's q is greater than 1, then the 
market value company's recorded assets. If Tobin q is 
Less than, the market value the recorded value of the 
assets of the company. This suggest that market may 
be under valuing the company.  

This suggests that the market value reflects 
some unmeasured or unrecorded assets of the 
company. High Tobin's q values encourages 
companies invest more in capital because they are 
“Worth” more than the price they paid for them. The 
high Tobin's q values in every firm show the 
investment ratio and technology. 
Auditing CI based on Broker Technology  

Broking evaluates the intellectual capital 
value of the organization through diagnostic 
assessment analysis and analyses the organizations 
response to twenty questions related to four 
components of intellectual capital. Intellectual capital 
encompasses four components:  

Market assets: trading marks, customers, 
distribution methods and trading cooperation's. 
Human assets: trading, knowledge and individuals 
capabilities. Intellectual properties: patent, copy right 
and trading secrets. 

Structural assets: contains a set of 
management processes.information technology, 
computer network and financial systems.[2]. 
4-Organization Intellectual capital Management  

Intellectual capital management movement 
began from Japan by Hiroki Itarni. Hiroki studied the 
effect of intangible assets on the Japanese firms 
management.Then, the perspectives of famous 
economists such as Penrose, Ernerflet, Ausubel on 
organization valuing based on employees knowledge 
and capabilities were presented. 

In recent years the direction of the economy 
implies the in human resources, research and 
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development and information technology.In fact the 
source of creating the economy value is producing in 
tangible assets and managing them which are called 
intellectual capital.  

Intellectual capital management helps the 
organizations to identify their capabilities, maintain 
and reconstruct them over time.  

Several models were presented for intellectual 
capital management. One of these models is 
intellectual capital model of Kim,D.Kumer. This 
model includes six stages:  

1. Management Responsibility: It means the 
intellectual capital manager should plan on the 
basis of the needs estimating of customers.  

2. Resource management: of organization.This is 
the science of allocating resources among 
various project or business units, maximizing 
the utilization of available personnel resources 
to achieve business gob.  

3- IC Indicator Development: To determine these 
indicators two principles are taken into account: 
first indicators should be measurable, practical 
and objective and second the intellectual capital 
indicators should be taken into account in the 
research and development process.  

4- Measurement and monitoring: After specifying 
the indicators, intellectual capital team of 
organization and research and development 
team monitor the indicators measurement. 
Indicators measurement is done in internal and 
external environment and statistical methods 
like regression is used to analyze the data. 

5- Communication: communication is the result of 
intellectual capital management which is 
published in the form of intellectual capital 
statement in the organization and is a common 
language among all members of the 
organization. 

6- Continuous improvement: Intellectual capital 
management in this stage tries to make the 
intellectual capital and permanent throughout 
the organization.[7] 

Therefore, intellectual capital management not 
only defines and measures the assets and knowledge, 
but also leads the control and continuous improvement 
directing of wisdom. In other word, intellectual capital 
management is the discovering development and 
improvement process of value in organization.  
Result  

In business a lot of organizations have 
concluded that correct measurement and management 
of intellectual capital can guarantee the survival of 

organization in competition and is an important factor 
for winning the game. Intellectual capital of an 
organization contains there components of human 
capital, structural capital and relational capital the 
correct managing of these capitals not only causes the 
effective internal dominance but also strengthen the 
external relationship of organization with customers 
creditors and benefic ivies.Thus, due to the intellectual 
capital importance, organizations should try to specify 
and measure these capitals and then manage them in 
the best way.  
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Evaluation of total quality management in library of Islamic Azad University in District 13 
 

Davoud SHoghpour 1, Zahra Gholami 2 
 

1. Department of Librarianship,Tbriz Branch, Islamic Azad University, Tbriz, Iran 
2. Department of Librarianship,Tbriz Branch, Islamic Azad University, Tbriz, Iran 

 
Abstract: The main objective of this study is to evaluate the level of total quality management in libraries of Islamic 
Azad University at district 13 in managers’ point of view in 2011. The research method was descriptive - survey and 
data collection tool was a questionnaire that researcher wrote with six components that included 42 items. After 
confirmation of their validity, reliability of the questionnaire was obtained through Cronbach’s alpha for all the 
components above 0.75. The study population of 22 individuals was library managers of Islamic Azad University at 
district 13 and results obtained based on data from the questionnaire. This analysis has been done helping 
descriptive statistics using SPSS software and the results showed that all components of total quality management 
(commitment, customer orientation, training, realism, collaboration and continuous improvement) are quite desirable 
and results indicate that TQM has distance to achieve the desired condition.  
[Davoud S Hoghpour, Zahra Gholami. Evaluation of total quality management in library of Islamic Azad 
University in District 13. Life Sci J 2012;9(4):766-770] (ISSN:1097-8135). http://www.lifesciencesite.com. 121 
 
Keywords: Total Quality Management, Islamic Azad University District 13 
 
1. Introduction 

One of the largest and most important concerns 
of various organizations is improving the quality of 
products and services and providing the customer 
demands of these organizations. Academic libraries 
are one of the centers that play an important role in 
promoting and improving quality level in different 
areas. Developed countries owe their development to 
the development of libraries and information centers. 
Every society invests and pays attention to improve 
quality, has better and more fruitful future. 
Organizations intend to satisfy their customers with 
minimal costs and effort regard to customer 
satisfaction in order to provide desire and high-
quality services. A smart action that does calm and 
steady in order to provide organization’s goals and 
satisfy customers called total quality management.  

Considering educational and cultural system in 
every society is important and improving its quality 
move society forward rapid development in all 
aspects. Therefore, it is necessary to develop the 
education and culture system, and its quality in every 
society. Besides social growth and development of 
nations, the place of libraries has also changed that 
these changes required revision the way to manage 
offices and organizations and applying scientific 
methods to manage them. Scientists believe that the 
goals of libraries have direct relation to the 
community's goals. In today’s societies a broad and 
deep changes have developed in different areas and 
universities are not exempt from this. The libraries 
and information centers in universities have been 
undergoing many changes. Given the current 
circumstances, satisfaction of users, is a public 
primary and universal acceptance principle. The 

satisfaction of users considered as one of the crucial 
indicators in improvement of service quality in 
academic libraries. Total quality is a principle which 
is then converted to utility. It means that at first, the 
idea of total quality should form in the minds of 
employees and after while mental concepts convert to 
actions and use as a tool to increase quality in 
organizations (Khadivi, 2002). Today, providing 
information services in college library for users has 
been developed and this development and provided 
information are one of measure of scientific progress 
so that in analysis of progress and development 
standards, development of academic library is 
considered as one of the major development indexes.  

Baroofi (1996) believes that managing libraries 
often keep pace with modern principles and 
management theories have had a profound impact on 
library management. Therefore, a new approach of 
total quality management is used in managing 
libraries and information centers in order to improve 
the quality of provided services, users and 
employees’ satisfaction, effective and efficient 
management, to develop libraries and finally to 
achieve the desired goals. In the current era of 
technological revolution, academic libraries are in 
charge of responding to needs of consumer groups, 
such as professors, staff, students, scholars, etc.  

Quality of the library using common patterns in 
the field of quality management has not long history 
in Iran. To date, few studies have focused on this 
issue which will be mentioned later. Khorshidi 
(2000) studied total quality management in higher 
education institutions in Iran that the goal of 
education is to provide a framework for performance 
indicators of higher education system. The results 
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indicate that the lack of a coherent system of 
continuous evaluation is an important issue in 
education institutions. Tabande (2004) studied on 
comparing current and desire situation of libraries at 
the University of Shiraz in applying total quality 
management (TQM) from managers and experts’ 
point of view. In this study, the reasons for this 
difference in attitude were identified that was lack of 
understanding of managers and experts about total 
quality management and ignorance about the 
philosophy of quality management. Noori (2005) 
studied on readiness of academic libraries of medical 
sciences in Tehran to implement Total Quality 
Management (TQM). The results of this study 
indicate that the average of total scores for all 
9concepts mentioned in University of Medical 
Sciences, Tehran University and Shahid Beheshti 
University was 7.5, 7.47 and 7.15 of the maximum 10 
points respectively. Moreover, the concepts of "sense 
of belonging", "relationship status", "organizational 
culture", "considering education" and "considering 
continues improvement" were evaluated as 
appropriate and "leadership", "employees 
participation" and "considering customers were 
evaluated as moderate and finally " remuneration and 
promotion status” were evaluated as weak  according 
to the scores obtained. Noori, according to this study 
concluded that TQM in libraries fundamental 
changes should be formed at first in the reward and 
promotion system and then in the categories of 
"considering customer", "employee participation" and 
"leadership". Akhshik (2007) studied on information 
technology management in libraries of Shahid 
Chamran University of Ahvaz and Jondi Shapour 
University according to EFQM1 Excellence Model. 
The total score of these libraries was calculated 403 
of 1000. The results indicate that overall, the quality 
of Information Technology Management at these 
universities is below average level. According to 9 
criteria of the model, highest scores were related to 
costumer results and the lowest scores were related to 
employees and society results. Barrionuevo, M. and 
Perez (2003) with the belief that university libraries 
in the 21st century has challenge of achieving 
excellence and based on the EFQM model and with 
the cooperation of a group of librarians of university 
libraries in Spain, wrote an epistle in order to 
evaluate services of academic libraries in the 
southern Spain. To prepare it, they evaluate different 
approaches to assessment and after implementing 
EFQM model in order to evaluate services of these 
libraries due to the comprehensive nature of this 
model, after applying changes on it, wrote an epistle 
in order to make it appropriate for evaluation of 

                                                
1 European Foundation for Quality Management 

library services. Melo and Sampaio (2003) studied 
some projects in a research called “Evaluation of 
performance quality of libraries” that ten years before 
that, they evaluated performance quality of services 
in academic libraries in Portugal and Brazil. They 
know evaluation of service quality of libraries as a 
concept that today has been accepted by all librarians 
and is a method to evaluate needs and user 
satisfaction and better performance of libraries. The 
main objective of this study is to evaluate the level of 
TQM in library of Islamic Azad Universities in 
district 13 that intend to develop libraries effectively 
by studying current situation of available libraries 
and analyzing their results. According to 
infrastructure scientific theories, variety of sciences 
have grown and flourished and scientific theories 
seem to be base of change and transformation in 
various aspects of human life. According to theories 
importance and development of different sciences in 
the shadow of emerging these theories, theoretical 
basics will be mentioned transiently. Quality is doing 
works correctly and continuously in all departments 
of an organization that means a factor that balances 
needs of customers and employees and financial 
objectives of the organization and also doing works 
correctly and continuously means providing needs of 
customers (Iranzadeh, 2001. 81). Quality is expressed 
or implied needs of customers (Iranzadeh, 2001, 
255). Total quality management means to improve 
quality with low cost (Khadivi, 2002, 339). From 
Stephen Robbins’ point of view, a comprehensive 
quality management has following features: 

1- Too much considering to customers 
2- Considering to continues improvement 
3- Quality improvement in all tasks 

organization do  
4- Accurate measurement or calculation 
5- Giving authorities to employees 
Akhshik (2007) studied on information 

technology management in libraries of Shahid 
Chamran University of Ahvaz and Jondi Shapour 
Medical Science University according to Excellence 
Model (EFQM). The total score of these libraries was 
calculated 403 of 1000. The results indicate that 
overall, the quality of Information Technology 
Management at these universities is below average 
level. According to 9 criteria of the model, highest 
scores were related to costumer results and the lowest 
scores were related to employees and society results.  
2. Materials and Methods 

According to the research objectives, this study 
is a descriptive survey and researcher objective of 
this study is objective and real description of a 
situation. Statistical population of this study included 
all managers of libraries of Islamic Azad University 
in distinct 13 that were 22 people. All managers of 
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libraries of Islamic Azad University in distinct 13 
were chosen as sample. 

The main tool for researcher in data collection is 
the questionnaire written by the researcher that is 
associated with TQM and its indicators and due to 
researcher literature and its parameter is related to 
commitment description, customer orientation, 
collaboration and cooperation, realistic, education 
and continuous improvement. Inferential statistics 
were used to analyze the findings. Data of received 
questionnaires were concluded and numbers and 
statistics were displayed at tables that are available in 
detail along with necessary descriptions in other 
section of the study.  
3. Research findings 

In this part of the statistical analysis, first, the 
distribution of statistical samples in terms of 
demographic variables such as education, gender, 
field of study and experience will be studied.  

 
Table 1: Frequency distribution of respondents in 
term of managers’ gender 
Gender Frequency Frequency percent 
Male managers 8 36.4 
Female managers 14 63.6 
total 22 100 
 

Table 1 shows that 63.6% of respondents in 
the statistical sample of this study are women 
managers with the highest frequency and others 
(36.4%) are male managers.  

 
Table 2: Frequency distribution of respondents in 
term of field of study 

Field of study Frequency Frequency percent 
Librarianship 17 77.3 
other 5 22.7 
total 22 100 

 

Table 2 shows that 63.6% of respondents in 
the statistical sample of this study with the highest 
frequency have librarianship degree and others 
(22.7%) are in irrelevant fields. 

 
Table 3: Distribution of work history of sample 
managers in the study 

Number 22 
mean 7.93 
Standard deviation 3.23 
Variance 10.46 
Curvature 1.04 
Elongation 1.53 
Minimum 2 
Maximum 19 

 
Based on data from Table 3, it is observed 

that mean is 7.93, standard deviation, 3.23, minimum, 
2, maximum, 19, Curvature, SK=1.04 and Elongation 
is KU=1.53 that demonstrates that most individuals 
have a history of more than 10 years. 

 
Table 4: Frequency distribution of respondents in 
term of education 
Field of study Frequency Frequency percent 

Assistant education 4 18.2 
Bachelor 16 72.7 
Master 2 9.1 
 

Table 4 shows that 72.7% of respondents in the 
statistical sample of this study with the highest 
frequency have bachelor degree and the lowest 
frequency (9.1%) is related to master. The diagram 4-
2 is also confirmed it.  

Now, in order to be informed of average 
performance of managers who have librarianship 
degree and distribution of their scores in each of the 
variables in this study, we tried to provide descriptive 
indicators of each of the variables in the table 5.  

 
Table 5: Descriptive indicators of variables in term of gender and totally 

Indicators 
 
variables 

Female managers Male managers Other field managers Librarianship managers total 
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commitment 46.29 6.71 48.38 7.11 47.21 7.22 50.55 3.68 47.55 6.99 
Customer orientation 38.00 10.78 46.51 11.40 42.66 11.50 45.10 14.11 43.03 11.84 
education 36.00 10.75 39.55 13.04 37.07 12.14 45.10 11.03 16.38 12.24 
realism 38.71 8.56 39.16 8.48 38.26 8.56 43.66 6.28 39.00 8.46 
participation 46.29 12.34 51.95 13.32 49.98 12.87 49.73 15.60 49.94 13.18 
Continues 
improvement 

34.58 10.81 33.14 13.61 32.98 12.21 37.45 15.20 33.63 12.67 

Total quality management 246.73 41.30 273.68 50.42 258.98 47.39 284.89 51.44 263 48.49 
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4.  Discussion  
The results of data analysis show the average of 

scores by individuals who tested given to indicators 
considering by researcher to measure commitment 
component indicate that this component with 
weighing average 3.53 is partly desirable and findings 
indicate that there is a gap to reach the desired level. 
In explaining these findings, it can be said that library 
managers are loyal to their own organization and are 
satisfy to be in such organization and the reason is that 
employees are not intended to absenteeism. The 
results indicate that employees spend their extra time 
in libraries rarely. 

The results of data analysis show the average of 
scores by individuals who tested given to indicators 
considering by researcher to measure customer 
orientation component indicate that this component 
with weighing average 2.84 is partly desirable and 
findings indicate that there is a gap to reach the 
desired level.  

The results of data analysis show the average of 
scores by individuals who tested given to indicators 
considering by researcher to measure participation 
component indicate that this component with 
weighing average 3.23 is partly desirable and findings 
indicate that there is a gap to reach the desired level. 
In explaining these findings, it can be said that library 
managers in providing scientific and research journals 
in the library, encouraging and providing continuing 
education and training staff have done fairly good job 
and now there is smaller gap to reach desirable level. 

 The results of data analysis show the average of 
scores by individuals who tested given to indicators 
considering by researcher to measure realism 
component indicate that this component with 
weighing average 3.39 is partly desirable and findings 
indicate that there is a smaller gap to reach the desired 
level. 

In explaining these findings, it can be said that 
managers are in desirable level in indicators of 
extracting statistics and information of accurate 
number of staff, books, journals and active members 
of libraries, extracting accurate percent of books and 
customers and extracting accurate statistics and 
information of equipments, technology and financial 
and construction resources available in the libraries. 
Decision making indicators also have been extracted 
based on accurate statistics and information and 
serious attempts have done to solve educational and 
financial problems.  

The results of data analysis show the average of 
scores by individuals who tested given to indicators 
considering by researcher to measure continues 
improvement component indicate that this component 
with weighing average 2.90 is partly desirable and 
findings indicate that there is a gap to reach the 

desired level. In explaining these findings, it can be 
said that managers have done fairly good job in all 
indicators of this component and there is gap to reach 
desirable level. 

Importance of realism in TQM in studies have 
done by Khorshidi (2000), Noori (2005), Akhshik 
(2007) were confirmed. 

The results of data analysis show the average of 
scores by individuals who tested given to indicators 
considering by researcher to total quality management 
components with weighing average 2.95 is partly 
desirable. The obtained average indicated that there is 
distance for total quality management components to 
reach desirable level. Therefore, it is necessary to 
library managers to attempt to reach the desired level 
in some components that their averages are in lower 
level that other components such as education, 
customer orientation and continuous improvement. 
Similarly, they should try to reach to desired level in 
other components of the total quality management 
using systematic and logical planning and try to 
stabilize them in desired level.  

Tabande (1383) studied on comparing current and 
desire situation of libraries at the University of Shiraz 
in applying total quality management (TQM) from 
managers and experts’ point of view and concluded 
that managers have better attitude to current situation 
of libraries in applying quality management and there 
is significant difference between managers and 
experts. In this study, the reasons for this difference in 
attitude, uninformed managers and experts of total 
quality management and their lack of understanding of 
the philosophy of quality management have been 
identified.  

Noori (2005) studied on readiness of academic 
libraries of medical sciences in Tehran to implement 
Total Quality Management (TQM). The results of this 
study indicate that the average of total scores for all 
9concepts mentioned in University of Medical 
Sciences, Tehran University and Shahid Beheshti 
University was 7.5, 7.47 and 7.15 of the maximum 10 
points respectively. Moreover, the concepts of "sense 
of belonging", "relationship status", "organizational 
culture", "considering education" and "considering 
continues improvement" were evaluated as 
appropriate and "leadership", "employees 
participation" and "considering customers were 
evaluated as moderate and finally " remuneration and 
promotion status” were evaluated as weak  according 
to the scores obtained. Noori, according to this study 
concluded that TQM in libraries fundamental changes 
should be formed at first in the reward and promotion 
system and then in the categories of "considering 
customer", "employee participation" and "leadership". 

Akhshik (2007) studied on information 
technology management in libraries of Shahid 
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Chamran University of Ahvaz and Jondi Shapour 
University according to EFQM Excellence Model. 
The total score of these libraries was calculated 403 of 
1000. The results indicate that overall, the quality of 
Information Technology Management at these 
universities is below average level. According to all 
criteria of the model, highest scores were related to 
costumer results and the lowest scores were related to 
employees and society results. 

Also, according to Lib Koval approach, Mir 
Ghafoori and Shafiei Roodposhti (2007) were 
measured level of service quality of Yazd University 
libraries including central library and educational 
institutions libraries in different dimensions of quality. 
The results showed that the quality of the library 
services is in desired level and there is a gap between 
users' expectations and understanding and this gap is 
deeper in dimensions of access to information and 
personal control. 

Melo and Sampaio (2003) studied some projects 
in a research called “Evaluation of performance 
quality of libraries” that ten years before that, they 
evaluated performance quality of services in academic 
libraries in Portugal and Brazil. They know evaluation 
of service quality of libraries as a concept that today 
has been accepted by all librarians and is a method to 
evaluate needs and user satisfaction and better 
performance of libraries. 

In one of the studies done, Serya and Ard (2006) 
evaluated library services (borrowing, reference 
services information services using computer) of 
Mahasarakham University in Thailand from users 
(bachelor students, faculty and library staff) point of 
view. The results showed that users believe that 
librarians responding and reliability of provided 
services are so important. Also, there is a relative 
difference between the available services and services 
that users expect. In other words, library should tries 
to reach desired situation for users. Library of Castle 
Green (2005) in London has evaluated institution 
situation, services provided to users, space and 
building and budget and finally has compared them to 
standards of academic libraries. The results indicate 
that these libraries are standard in all areas with the 
exception of facilities.  
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1. Introduction 

In current societies, some factors such as 
increasing poverty and social and economic injustice, 
population growth, increasing urbanization, have 
been made citizens and city manager facing many 
problems for city management. In addition, 
information and communication technology has made 
many changes in a wide range of societies today. It is 
more evident in cities and governments levels and 
includes electronic city, electronic government, 
electronic municipality, electronic citizen and 
electronic services and creating an electronic city can 
solve most of urban problems (Hadili and Zeynali 
Azim, 1389, p. 33-52). One of concepts has been 
studied widespread in advanced societies in recent 
decades and has been implemented successfully in 
some countries is electronic city and electronic 
municipality. In an electronic city not only citizens 
use virtual city, ministries and electronic 
organizations but also they do their routines such as 
daily purchases through network. It should be noticed 
that the electronic city is a real city has various 
citizens, offices, organizations and etc. In an 
electronic city that just certain communications and 
social interactions and provide a major part of their 
daily needs is done through the Internet. Most 
features of this informing network can be searched in 
the urban transport network and informing about 
disaster. When disaster occurs resorting to this 
system can manage occurred disaster as soon as 
possible. Electronics City is an undeniable need. 
Global approach was to be an informatics society and 

today a more advanced society is which can generate 
and exchange information faster and have more 
features (Zeynaly Azim et al., 2012).  
2. Electronic government 

Before the identification of electronic city, we 
should be familiar with the concept of electronic 
government because the electronic city is original 
base of forming electronic government. Information 
and communication technology and especially the 
Internet is the best tool to achieve electronic 
government (Magro, 2012, p. 148-161). Therefore, 
electronic government is a multidisciplinary and 
interdisciplinary concept that deals concepts of public 
administration, political science, communication and 
media studies, law, public policy, engineering and 
computer science, etc. There aren’t correct studies 
and understanding of what is electronic government 
and the way it impacts on structure and managing of 
public institutions, information and public service 
delivery, relationships between individuals and 
organizations and those govern people (Gregory G. 
Curtin, 2007, p.1-14). Electronic government means 
government initiatives to help local officials in order 
to provide online and accessible services via the 
Internet and email to the citizens. (Abuali, et. al., 
2010, p. 169-175) Information and communication 
technology is the only tool to achieve the goal. The 
aim is to provide better service to all stakeholders in 
the delivery of public services. Electronic city is a 
process of structural reform based on the polls as a 
strategic resource in all areas of government activity 
(Deprest and Robben, 2003, p. 4-5). Electronic 
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government is an opportunity for better relations 
between the government and the public in on hand 
and between private organizations and institutions on 
the other hand. There are many advantages in 
implementing electronic government such as quick 
and easy sharing of data and information, citizens 
quick and direct access to the required information, 
saving energy, time, resources and costs, increase 
efficiency and productivity, positive environmental 
impacts, improving accountability to citizens, 
increase government transparency and reduce 
corruption activities, simplify the process and reduce 
the bureaucracy of government (Gupta & Jana, 2003, 
p. 365-387).  
3-The concept of electronic city 

Internet is passing of industrial society that 
urbanization was expanding on it day by day. 
Moreover, the urban population was rising 
increasingly. Parallel to these developments in human 
society, information society emerged that emergence 
context of it was began by electronic city (Kastelz, 
1382). Today, it must be acknowledged that the 
world is changing dramatically. In the third 
millennium, information technology is as the main 
focus of change and development in the world 
(Behrouzian Nejad, 2011, p. 92-95). Electronic city 
development is a highly regarded subject around the 
world to expand opportunities for people living, 
working and fun. Creating electronic city has 
economic, social, cultural, and political influence on 
the city (Zangabadi et al, 2010). Electronic City is a 
city that has telecommunications and controls by 
department of and information and communication 
technologies to exchange information (Cohen et al., 
2001). In an electronic city not only citizens use 
virtual city, ministries and electronic organizations 
but also they do their routines such as daily purchases 
through network. It should be noticed that the 
electronic city is a real city has various citizens, 
offices, organizations and etc. In an electronic city 
that just certain communications and social 
interactions and provide a major part of their daily 
needs is done through the Internet. Most features of 
this informing network can be searched in the urban 
transport network and informing about disaster. 
When disaster occurs resorting to this system can 
manage occurred disaster as soon as possible 
(Sarafrazi and Memarzadeh, 1386, p. 7). In fact, in an 
electronic city, citizens access the all update services 
of offices, organizations and inner city places and the 
services they need to perform their tasks directly, 
seven-twenty four, stable, secure, reliable and 
Confidential (Jalali, 1384). Thanks to electronic city, 
participation in local government, improvement of 
local service increase operational performance and 
official would be easier (Building an Information and 

Technology Vision for Toronto, 2002, 2). Therefore, 
establishing electronic city causes reducing 
"population movement" in the real city. Separating 
city in two space (real space and virtual space), is 
kind of urban population movement management that 
tries to provide more peaceful and less expensive 
space and have urban and psychological security for 
citizens (Safari, Kanani Ahmad Begloo, 1386). 
3-1- electronic city model 

An electronic city has composed of different 
parts and components which have four parts. 

 Electronic life 
 Electronic organizations 
 Electronic government 
 Electronic infrastructure (Asgharizadeh at. 

el., 2008) 
1-Electronic life: lack of spending time for 

repetitive and useless activities, cost saving and pay 
attention to other issues such as family, culture, 
recreation and leisure times (Jalali, 1382) 

2-Electronic organization: electronic 
organizations in the electronic city should interact 
with each other and with citizens and should also be 
compatible with the latest technology. Organizations 
that do not match themselves with the change, for 
doing continental business will not succeed. This 
field can include the following: (Asghiarzadeh et al, 
2008) E-commerce, electronic procurement 
enterprise resource planning systems and customer 
relationship management.  

3-Electronic government: The term electronic 
government was raised in political literature of U.S. 
for the first time in 1997 so that re-engineering of 
government does through information technology 
(Chen, 2003). Electronic government makes new 
opportunities to direct and easy access to government 
and public services provided to citizens, which is 
interpreted as a kind of direct democracy. These 
services include voting in an election or referendum, 
local government services to develop schools and 
non-profit organizations that all of them are practical 
decentralization tools of public services from high 
level to local levels (Howard, 2001, 8).  

4-electronic infrastructure: electronic 
infrastructure is a platform for developing 
information technology including laws and 
regulations, human resources, culture and social 
conditions, and finally infrastructures of information 
and communication technology.  

3-2- Urban spaces in relation to electronic city 
Urban space is one of the elements of Spatial 

creating of city and forms and changes along with 
changing the history of nations during different eras 
(Tavasoli, 1387). In recent decades, the widespread 
use of information and communication technologies 
on urban interactions has led to the formation of 
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cyber space. Cyber means the boundary between 
human and machine, nature and culture, etc (Bel, 
1383). ICT plays a major role in forming today’s 
urban space and as a accelerate factor for the changes 
of economic, social and cultural life. We live in an 
era that rapid changes in information, knowledge and 
network society occurs. In the last twenty years, the 
technology has made remarkable progress and tools 
development and new applications are significant. On 
the other hand, city as a system has three subsystems 
include physical, functional and cognitive. Today, a 
new system called virtual space is also added that 
didn’t change reality of city system but people's 
subjective perception of the city has changed in the 
system (Fistola, 2001, 359-363). Virtual urban space 
can be classified as follows. 

1- Open, semi-closed and closed spaces 
2- Public, semi-private and private spaces 
3- Open, semi-closed and closed spaces 
4- Reciprocity of filled and empty spaces (open 

and closed - mass and space) gives the 
physical nature to the system. What used as 
open and close or space and mass in city is 
equal to accessible inaccessible space on 
cybernetic space.  

5- Public, semi-private and private spaces 
6- Public and private spaces are characterized 

by space boundaries and realms based on 
property boundaries and physical barriers. 
But in cyberspace, the boundaries and 
realms are related to activity of each space 
and how to access it. For example, some of 
the sites are private and need special code to 
enter, some are semi-public need the 
invitation and code to enter and some are 
public and available to the public (Rabiee 
and Bemanian, 1388).  

3-3- The necessity of creating electronic city in 
Tabriz 

There are different factors related to creating 
electronic city in Tabriz that these are all due to 
technology advances and information and 
communication technologies and getting relations 
more in societies and all point to the necessary of 
electronic city in Tabriz and are: 
 The close relationship between sustainable 

development and electronic city. Aspects of 
stable development have been created through 
the creation of electronic city such as reducing 
environment pollution, reducing traffic, 
increasing productivity and employment, 
improving urban stability, increasing citizen 
participation and etc that are features of 
electronic city (Hadili and Zeynali Azim, 1389, 
p. 33-55) 

 Increasing cities population, electronic city is be 
able to create new and update specialties that can 
serve people long-distance and it is important for 
creating new jobs.  

 Not creating mental sense of retardation among 
the people of the world 

 Reduction of administrative procedures and 
bureaucracy that hurt people and the employees 
of its structural problems.  

 Providing one-stop services to citizens and 
expedite service to the people 

 Contribute to stable tourism development by 
proper advertising in virtual space and introduce 
attractions such as cultural, historical and natural 
attractions in our country that due to the potential 
that we have in this area, we can improve our 
country's economy by attracting tourists. 

 Easy and public access to the necessary 
information and the appropriate distribution of 
urban services and the establishment of a fair and 
equal opportunity for the public. 

 Aligning the investments with city needs and 
updating the traditional and efficient structures. 

 Organizations and agencies better 
communication in order to reinforce integrated 
urban management.  
Increasing population, vehicle and domestic 

migration, metropolises are having a lot of problems. 
Thus, reducing the time and space costs of everyday 
living helps to improving the quality of people life 
and reduces urban accidents and inter-city travels. 
Therefore, it is not in vain if we say electronic city 
approach is an opportunity to finish many 
urbanization concerns (Ketabchi, 1390, p.67-73) 
3-4-Electronic citizen 

A citizen is an active member of the community, 
with rights and duties granted by the society 
(Biasiotti and Nannucci, 269-280). Increasingly, 
citizens expect governments for quick access to 
public services and on 24 hours, 7 days a week, 
easily and reliable. The ability to access the service 
can be from home, work or any other location. They 
opposed any restrictions on how to access services, 
e.g. computer, TV, website, mobile phone or wireless 
devices. Electronic citizens can do their jobs through 
websites and emails instead of going to the cities to 
do their jobs, attend meetings and access to public 
information and formal and official documents 
(Reffat, 2006, 1-13). Electronic Citizen is a beautiful 
phrase, but where the minimum infrastructure issues 
such as mindset preparedness and culture is 
respected. In our country, some activities have been 
done in order to electronic societies and related issues 
that it shows the authorities have understood the 
importance of the issue. Police centers + 10 kinds of 
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credit cards, new banking services, Bon Hekmat 
cards, Bon cards, books, etc are examples. Supply 
and distribution of fuel cards are also a great move to 
make citizens familiar with electronic services 
(Karbasi, 1386). Below are some definitions of 
electronic citizen. 

Electronic Citizen is someone who is familiar 
with information technology and can use electronic 
services of an electronic city in order to do daily 
activities such as recreation, education, 
communications and personal transactions. Electronic 
Citizen is a representative of the real citizen in 
electronic city who does not have his/her authority 
and just implement orders of real citizen. Electronic 
citizen identity is very important and to make an 
electronic citizen, a case can be created for him/her 
that electronic municipality can uses user data 
(Kargari and Khademi Zare, 1384).  

Electronic Citizens are able to use information 
technology in their daily affairs, and can receive their 
required services from related institutions and 
organizations by using electronic systems and 
devices (Singh, 2007, 477-490). Electronic citizen is 
someone who is familiar with information and 
communication technology, and knows culture of 
using electronic services of the city (Sahu, 2007, 477-
490). Given these definitions, electronic citizen 
experiences new life versus traditional citizen. Saving 
time and costs according to doing many tasks without 
need to leave home or workplace and also reduce of 
urban and inter-urban traffic costs are the futures of 
an electronic citizen. Learning electronic citizen 
skills increases citizens ability to use modern 
information technology and therefore they will be 
ready to use electronic government services and 
facilities. (Layne, 2001 ) 
4-Electronic municipality 

In fact, municipality is a set of mechanisms 
related to city and citizens whose goal is to provide 
spiritual and material needs (Ebrahimi and Irani, 589-
611). One of the important tools that enable 
municipalities to provide services to the citizens of 
community is to access to new information 
technologies. This new technology enables 
municipalities to provide information and services 
effectively to their communities, and to increase 
participation in local organizations. Also, 
municipalities are able to support local organizations 
more widely in order to achieve better business. To 
achieve this goal, municipalities need to make 
collective decisions to choose a strategic direction. 
To do this, the best strategy is electronic municipality 
(local government) (Local Government New 
Zealand, 2003, 1-23). It was first introduced in 
England in 2000 (Centre for Urban and Regional 
Development Studies, 2003, 1-56). Thus, the 

electronic municipality is an offers its services in the 
areas of municipal tasks to citizens using information 
technology quickly, available and securely (Layne 
and Lee, 2001). In such a system, citizens receive all 
services they need the best possible way and 
securely. Municipal also will control its and citizens’ 
activities using information technology and focusing 
on services and information and will be ensured to 
quality and availability of services offered by them 
(Akman at el, 2005). 
4-1-Electronic municipality objectives 

Electronic municipality has three main objectives 
that are: 

 Transforming services: Making them is 
easier, more responsive, more accessible and 
more affordable. This makes more service 
accessible for people with disabilities.  

 Renewal of local democracy: Councils able 
to manage and lead their communities more 
open, accountable, inclusive and better. 
Electronic municipality (electronic local 
government) can give citizens the 
opportunity to talk with each other, 
participating with local councils and access 
to local services and increase 
communication with their political 
representatives. 

 Promoting local economic vitality: Modern 
communication infrastructures, skilled 
workforce and promoting electronic 
business actively can help residents to 
improve and expand employment. 
Electronic city as a national strategy is an 
ambitious goal (Centre for Urban and 
Regional Development Studies, 2003, 1-56). 

4-2- Methodology for the formation and evolution 
of electronic municipality 

Electronic municipality generally has made up in 
four stages: emersion, promotion, interaction and 
integration. 

Emersion stage: 
The first action to create an electronic 

municipality is to provide strategic document based 
on field studies of facilities, current situation and 
comparative analysis of international experiences and 
activities in this field.  

Promotion stage: 
Many electronic municipalities around the world 

have started to work providing elementary services 
on the website and update infrastructure and teaching 
staff have done at this stage. 

Interaction stage: 
Next, websites and networks establish mutual 

communication and people can communicate with 
electronic municipalities easily.  

Integration stage: 
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At this stage, some services such as urban 
database are available to citizens through Internet. In 
the integration stage, most services are provided by 
the website and citizens can access to most urban 
services using local network or through the Internet. 
This is the ground for holding electronic 
municipality. Most of the top electronic cities in the 
world like Toronto, Berlin and Boston are in the 
beginning of this stage. Creating virtual organizations 
and agencies and remote working system are future 
plans of electronic municipalities that by 
implementing them people going to offices will be 
minimized and employees can do their office works 
in every places (Sarafrazi and Memarzadeh, 1386).  
5- Research methods and findings 

Statistical community includes Tabriz 
municipality district 2 employees that are 210 
individuals. The sample consisted of 100 Tabriz 
district 2 employees obtained from Morgan table. 
Sampling method is random and simple. Type of 
research is development- applied and main method is 
descriptive – analytical. This study, based on its 

nature, collects necessary information on the 
following two methods:  

1- Library and documental method in order to 
explain issues theoretically and collect information of 
official organizations and institutions  

2- Field studies in order to identify the 
characteristics of the study area, including visits to 
the study area  

In this study, information collects by 
observation, receipts, tables, databases, computer 
networks and etc. Data analysis was performed using 
SPSS statistical software.  
5-1- Research findings 

 Distribution of organizational strategy 
dispersion in district 2 municipality in order to 
develop electronic city 

According to Table 4-1, enterprise strategy 
average is 48.88 and its standard deviation is 14.33 so 
that minimum value is 11.36 and maximum value is 
75.  

 
Table 5-1- Distribution of organizational strategy dispersion in district 2 municipality for electronic city 
development 

Variable number Average Standard deviation Min value Max value 
enterprise strategy 100 48.88 14.33 11.36 75 

 
Figure 5-1- Distribution of organizational strategy dispersion in district 2 municipality for electronic city 
development 

Variable number Average Standard 
deviation 

Strategy along with strategic document and development policy to use ICT in city 100 3.28 0.86 
IT applications in the development of city 100 3.12 0.96 
A scientific model and specifying its implementation plan  100 3.10 0.90 
People welcoming to do usual affairs of virtual networks 100 3.07 1.04 
People are prepared to pay city service fees 100 3.06 0.88 
Culture and public awareness by municipal managers 100 3 0.63 
Prioritize urban and governmental services in city agenda 100 2.92 0.93 
Preparing experts to Infrastructure development in electronic city 100 2.91 0.93 
Adequate experts in municipality to develop electronic services 100 2.77 0.81 
An electronic signature to prevent citizens concern to access data and funds 
transfer service 

100 2.75 0.84 

City helps to re-engineering city structure to be coordinate with the Electronic city 100 2.47 0.72 
 

 Distribution of attitude dispersion toward electronic city in order to establish an electronic city.  
According to Table 5-1, average of attitude toward electronic city is 48.88 and its standard deviation is 14.33 so that 
minimum value is 11.36 and maximum value is 75. 
 
Table 5-8-Distribution of attitude dispersion toward electronic city in order to establish an electronic city 
Variable number Average Standard deviation Min value Max value 
attitude toward electronic city in 
order to establish an electronic city 

100 48.88 14.33 11.36 75 
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Figure 5-2- Distribution of attitude dispersion toward electronic city in order to establish an electronic city 
 
Variable number Average Standard 

deviation 
How much electronic networks development in municipality affects on 
promoting city attractions.  

100 4.20 0.90 

How much electronic networks development in municipality affects on 
organizing city traffics. 

100 4.19 0.96 

How much electronic networks development in municipality affects on 
reducing environment pollution. 

100 3.84 0.93 

How much electronic networks development in municipality affects on 
forming modern urban architecture. 

100 3.78 0.68 

How much electronic networks development in municipality affects on 
participating people in urban services. 

100 3.75 0.80 

How much electronic networks development in municipality affects on 
promoting citizens’ rights. 

100 3.74 1.02 

How much electronic networks development in municipality affects on 
eliminating false jobs in pathways. 

100 3.73 0.95 

How much electronic networks development in municipality affects on 
managing urban integration. 

100 3.67 0.81 

How much electronic networks development in municipality affects on 
reconstructing time-worn buildings. 

100 3.46 1.03 

How much electronic networks development in municipality affects on 
increasing modernization revenues. 

100 3.22 0.76 

How much electronic networks development in municipality affects on 
increasing revenues related to municipality taxes. 

100 3.20 0.66 

How much electronic networks development in municipality affects on 
reducing municipality dependency on density sale. 

100 3.76 0.86 

 
Providing electronic city model based on 

electronic city development in district 2 of 
municipality 

In order to provide electronic city in terms 
of electronic city development weighted coefficients 
were used and determined that electronic city 

Attitude toward electronic city in order to establish an electronic city
 

80.070.060.050.040.030.020.010.0

Attitude toward electronic city in order to establish an electronic city

 

Frequency

30
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0

Std. Dev = 14.33  

Mean = 48.9

N = 100.00
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development affects on following activities 
respectively. 

Banking activities (coefficient = 70.33), 
Activities related to service providing (coefficient = 
65.55), reducing bribery (coefficient = 58.8), 
reducing vehicle traffic and air pollution (coefficient 
=50.9), eliminating excess usage and developing 
green space (coefficient=43.2), official activities 
(coefficient=22.8) and getting information and news 
(coefficient=25.2) have most effects. Also, in this 
study, the minimum contribution is related to 
political and recreational activities. 

 
 

Variable Coefficient 
Banking activities, such as paying bills, 
take money from the account, money 
transfer, etc. 

70.33 

Activities related to providing services 
to citizens 

65.55 

Reducing bribery in municipalities and 
organizations 

58.8 

office activities, such as registering 
documents, passport application 

33.33 

Business activities, such as buying and 
selling goods, music, movies and food 

19.4 

Recreational activities, such as 
computer games, visiting museums 

8 

Getting Information: news, 
newspapers, magazines, weather 

25.2 

scientific activities: research about 
projects, finding essays, access to 
reliable sources  

15 

Educational activities: school, 
university and other institutions 

16.15 

Political activities: participating in 
elections, Announce to Parliament 

2.95 

Travel activities: booking travel tickets, 
booking hotels and renting car 

11.89 

Job search and job application: being 
aware of jobs opportunities, filling jobs 
application form 

5.73 

Treatment activities: going to doctor, 
getting Safety instructions 

7.63 

Decision-making activities: the best 
and the least crowded route in city to 
reach the destination 

9.9 

reducing vehicle traffic and air 
pollution 

50.9 

eliminating excess usage and 
developing green space 

43.2 

 
 
 
 

 
  

 
Figure 5-3- Providing electronic city model based on 
electronic city development in district 2 of 
municipality 
 
6- Conclusions 

In studying electronic city and electronic 
municipality and necessity of its development in 
developing community of Iran, and particularly in 
Tabriz, attention to four parts of electronic 
government include electronic city, electronic 
municipality and electronic citizen and education to 
overcome many of complex problems and to keep 
with global development is a need that there is no 
escape from it. Reducing air pollution and traffic as 
well as transparency of information and stages and 
doing services and rules and deal with bribery in 
municipality and avoid applying employees taste are 
of other advantages of electronic city. The aim of 
electronic city is to take advantages of electronic 
media and utilizing internet in order to facilitate 
citizens’ affairs. Electronics city is one of the origins 
of urban managers and citizens to provide and utilize 
urban services. Electronic city is a city where 
citizens’ affairs management include government and 
private organizations services do online, seven days a 
week, and 24 hours a day, with high quality, securely 
and using ICT tools and its usages. In other words, in 
an electronic city, all services citizens required 
provided trough information network. This eliminates 
the need for physical movement of citizens to access 
government services and private institutions.  

In this study, according to Table 5-1, enterprise 
strategy average is 48.88 and its standard deviation is 
14.33 so that minimum value is 11.36 and maximum 
value is 75. It shows there is no enterprise strategy in 
district 2 of Tabriz. 
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Creating intelligent cities is one of the main 
goals of information technology. Creating such cities 
has many benefits.  

In this study, according to Table 5-1, average of 
attitude toward electronic city is 48.88 and its 
standard deviation is 14.33 so that minimum value is 
11.36 and maximum value is 75. It shows there is no 
attitude toward electronic city in district 2 of Tabriz. 

Hence, it can be concluded that it’s not possible 
to have appropriate services in electronic government 
system to create electronic city and municipality 
without creating platforms in computer systems and 
without integrated link between them. Organizing all 
computer systems and services and information 
provided shows that electronic government system is 
not just a website but also is all computer systems; 
information and services related to these systems so 
that these systems must be integrated with each other 
and be able to communicate with each other and 
provide information and services needed by users. 
Based on current study findings about studying 
electronic city effect on creating electronic 
municipality in electronic city of Tabriz (district 2) it 
can be concluded that creating electronic city of 
Tabriz is along with holding electronic city of Tabriz 
and these are close together.  
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Abstract: Lead poisoning is a serious condition caused by increased levels of the heavy metal lead in the body. Lead 
interferes with a variety of body processes and is toxic to many organs and tissues including the heart, bones, 
intestines, kidneys, liver as well as reproductive and nervous systems. The present study aimed to evaluate the 
amleiorative effect of bee honey against lead acetate toxicity. Honey was administered orally at doses of 0.2, 0.4 and 
0.4 g/kg for one month. Lead treatment (200mg/kg, p.o) started 10 days before the honey treatment and continoued 
with honey for one month. Positive control group were treated with lead acetate for 40 days. Lead intoxication 
caused a significant increase in serum malondialdehyde (MDA), decreased glutathione (GSH), increased uric acid, 
urea and creatinine. Moreover, lead administration increased bilirubin and the enzymatic activiry of GOT, GPT and 
alkaline phosphatase. In addition, lead intoxication increased total cholesterol, HDL, LDL and triglycerides. Bee 
honey dose- dependently reversed the adverse effect of lead on liver and kidney function and decreased MDA level 
and noormalized GSH level. In conclusion, induction of oxidative stress and disturbing lipid metabolism may be 
responsible for the adverse cellular effects of lead and that these cellular events may mediate the hepatotoxic and 
nephrotoxic manifestations in lead intoxication. Also, the beneficial effect of honey is likely- partially- due to its 
antioxidant property and its modulatory effect on the metabolic processes. 
[Gehan A. M. Elmenofi. Bee Honey Dose-dependently Ameliorates Lead Acetate- mediated Hepatorenal 
Toxicity in Rats ] Life Science Journal 2012; 9(4):780-788]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 
123 
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1. Introduction 

Heavy metals including lead are naturally 
occurring elements that have a high atomic weight 
and a density at least five times greater than that of 
water and most of the heavy metal salts are soluble in 
water and form aqueous solutions and consequently 
cannot be separated by ordinary physical means of 
separation (El-Zahrani and El-Saied, 2012). Their 
multiple industrial, domestic, agricultural, medical, 
and technological applications have led to their wide 
distribution in the environment, raising concerns over 
their potential effects on human health and the 
environment (Tchounwou et al., 2012). Their toxicity 
depends on several factors including the dose, route 
of exposure, and chemical species, as well as the age, 
gender, genetics, and nutritional status of exposed 
individuals (Vassallo et al., 2011). During evolution, 
different organisms have developed diverse strategies 
to maintain an equilibrated relation with heavy metal 
ions present and available in the surrounding 
medium. Cells face two tasks, the first is to select 
those heavy metals essential for growth and exclude 
those that are not, and the second to keep essential 
ions at optimal intracellular concentrations (Cobbett 
and Goldsbrough, 2002; Perales-Vela et al., 2006). 
   Lead is a persistent metal and commonly 
present in our living environment. Even at low doses 
of developmental stages, lead exposure resulted in 
embryonic toxicity, behavioral alteration, and adult 

learning/memory deficit (Chen et al., 2012). 
Consistently, Gargouri et al. (2012) studied the effect 
of lead acetate exposure in drinking water to mothers  
during gestation, from the 5th day of gestation to day 
14 postpartum, revealing tha caused lead deposition 
was found  in the brain and cerebellum of newborns 
as well as cerebellum tissue damages and significant 
decrease in weight and protein content of these 
tissues. Oxidative stress and changes in antioxidant 
enzyme activities in brain tissues were also recorded 
(Gargouri et al., 2012). Moreover, lead induced 
deficits in learning and memory through 
overactivation of hippocampal serine/threonine 
protein phosphatases PP1 and PP2A (Rahman et al., 
2012).  
   In addition, lead acetate disturbed 
biochemical and hematological indices and induced 
nephrotoxicity and hepatoxicity through profound 
elevation of reactive oxygen species (ROS) 
production and oxidative stress, leading to increased 
lipid peroxidation level and depletion of intracellular 
reduced glutathione (GSH) level in kidney and liver 
(Ibrahim et al., 2011, Wang et al., 2011, Liu et al., 
2012). Consistently, lead acetate has been found to 
induce biochemical and histological abnormalities in 
blood, kidney, liver and brain tissues (Ozsoy et al., 
2011).  Ademuyiwa et al. (2005) reported a signifi-
cant positive correlation between blood lead and total 
cholesterol and LDL levels. Among studies of 
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inflammation, in vitro studies and a study of 
occupationally exposed workers found a relationship 
between lead and tumor necrosis factor-α (TNF-α), 
but not between lead and interleukin-6 (IL-6) 
(Valentino et al. 2007). 
   The health benefits of honey have long been 
realized by humans to treat a variety of ailments. 
Besides its sugar composition, honey consists of a 
number of bioactive compounds such as phenolic 
compounds, flavonoids, carotenoid-like derivatives, 
organic acids, Maillard reaction products, catalase, 
ascorbic acid, and other compounds which function 
as antioxidants (Bogdanov et al., 2008). Several 
therapeutic and medicinal effects such as 
antibacterial, antimutagenic, antiproliferative, 
hepatoprotective, hypoglycemic, and antioxidant 
effects have been ascribed to honey through last years 
(Erejuwa et al., 2010 a; Erejuwa et al., 2010 b; 
Ghashm et al., 2010). 
   The aim of the present study is to evaluate 
the protective effect of bee honey on lead-induced 
kidney and liver toxicity. 
 
2. Materials and Methods: 

Experimental animals: male adult Sprague 
Dawley rats (150-200 g) were kindly provided from 
our breeding center at NODCAR and kept for a week 
for acclimatization under normal conditions and 
constant temperature (25±1C°) with ad. libitum water 
and food until starting the experiment.  
Chemicals:  Lead acetate (C4H6O4Pb.H2O) was 
purchased form Sigma-Aldrich. 
Bee honey was purchased from the Egyptian market.  
   A total number of 40 rats was divided into 
five equal groups, the first is the negative control 
group, the second group is the positive control group, 
which is treated with lead  acetate 
(200mg/kg/day,p.o) for 40 days, the other three 
groups represent the combined treatment where the 
animals were treated with lead acetate (200mg/kg) for 
40 days and bee honey was administered of three 
doses (0.2; 0.4 and 0.8g/kg, p.o) concurrently with 
lead at the last 30 days. At the end of treatments, 
animals were sacrificed. Blood samples were 
collected in clean and dry tubes and centrifuged at 
3000 r.p.m for 10 min. for serum separation. 

   Determination of urea, creatinine, uric acid, 
bilirubin, total cholesterol, triglycerides, and high 
density lipoprotein (HDL) were analyzed 
colorimetrically using commercial available kits 
(STANBIO Lab. TX, USA). Low density lipoprotein 
was calculated mathematically by Friedwald’s 
formula (1972). The activities of GOT, GPT and ALP 
were determined according to Reitman and Frankel 
(1957). Determination of reduced glutathione and 
malondialdehyde levels were determined by HPLC 
methods according to the Jayatilleke and Shaw (1993) 
and Karatepe (2004) respectively.  
Statistical Analysis: 
   Data presented as means ± SE. One-way 
ANOVA followed by LSD test were used to evaluate 
significant differences from the control and lead-
treated group groups. Statistical processor system 
support (SPSS) for Windows software, release 10.0 
(SPSS, Inc, Chicago, IL) was used. 
 
3. Results: 
   Result in Table 1 depicted that lead 
treatment increased levels of uric acid, creatinine, 
urea and bilirubin compared to control group. 
Moreover, lead-treated animals exhibited high levels 
of total cholesterol, HDL, LDL and TAG (Table 2). 
Table 3 showed that lead acetate treatment 
significantly increased the enzymatic activities of 
GOT, GPT and ALP enzymes. Bee honey dose-
dependently attenuated the elevating effect of lead on, 
kidney and liver function parameters and GOT, GPT 
and ALP enzyme activities and normalized kidney 
and liver function and lipid profile (Tables 1,2 and 3). 
Figures 1,2 and 3 represent the correlations between  
doses of honey and the tested parameters. Figure 4 
showed that lead acetate significantly increased level 
of MDA and decreased the level of reduced 
glutathione in serum. Honey treatment antagonized 
the effect of lead acetate on both GSH and MDA 
levels in a dose-dependent manner. Figures 5 
represent the correlations between  doses of honey 
and the levels of glutathione (GSH) and 
malondialdehyde. 
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Figure 1: Relationship between the administered doses (0.2, 0.4, 0.8 g/kg b. wt.) of honey bee and the concentration 
of urea (mg/dl), creatinine (mg/dl), bilirubin (mg/dl) and uric acid (mg/dL) in serum of male albino rats. Each value 
is a mean of six rats. 

 

 
 
Figure 2: Relationship between the administered doses (0.2, 0.4, 0.8 g/kg b. wt.) of honey bee and the concentration 
of cholesterol (mg/dl), HDL (mg/dl), LDL (mg/dl) and triglyceride (mg/dl) in serum of male albino rats. Each value 
is a mean of six rats. 
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Figure 3: Relationship between the administered doses (0.2, 0.4, 0.8 g/kg b. wt.) of honey bee and the activities of 
GOT (U/l), GPT (U/l)and alkaline phosphatase ALP (U/l) in serum of male albino rats. Each value is a mean of six 
rats. 
 
Table 1: Effect of Lead Acetate, Bee Honey (0.2, 0.4 and 0.8 g honey /kg b. Wt) alone or in combination on 
Levels of Urea, Uric Acid, Creatinine and Bilirubin in Serum of Male Albino Rats. 

Experimental groups 
Urea Uric acid Creatinine Bilirubin 

(mg/dl) (mg/dl) (mg/dl) (mg/dl) 
Control 130.3 ± 0.687 1.98 ±0.049 0.710 ±0.052 0.423 ±0.017 
Pb – administered 
rats 

 ٭±1.14 152.3
2.73 

 ٭±0.049
 ٭0.047± 0.783 ٭±0.043 1.850

Pb+H1 administered 
rats 

128.8±0.70 1.80 ±0.051 0.672 ±0.031 0.323 ±0.004 

Pb+H2 administered 
rats 

 ٭123.3±0.49
1.61 

 ٭±0.029
 ٭0.012± 0.290 ٭±0.021 0.465

Pb+H3 administered 
rats 

 ٭120.8±0.60
1.13 

 ٭±0.204
 ٭0.005± 0.122 ٭±0.022 0.337

ANOVA (Doses of 
honey effect) 

F3,20= 342, 
P<0.000 

F3,20= 38,  
P <0.000 

F3,20= 514,  
P <0.000 

F3,20= 131,  
P <0.000 

►Correlation 
coefficient 

-0.82 -0.93 -0.81 -0.87 

Values are presented as mean ± standard error. (N=6) 
P <0.000: significant effect of administered doses of honey at d.f. 3, 20 and α=    0.0001 
► correlation coefficient between the administered doses of honey and the studied parameters. 
 significant difference in comparison with the corresponding controls at α= 0.05 ٭
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Figure 4. Effect of Lead Acetate, Bee Honey ( 0.2, 0.4 and 0.8 g/kg b.wt.) on the Levels of MAD and 
GSH in Serum of Male Albino Rats  
 
Table 2: Table 1: Effect of Lead Acetate, Bee Honey (0.2, 0.4 and 0.8 g honey /kg b. Wt) alone/ or in 
Combination on Levels of Cholesterol, Triglycerides, HDL and LDL in Serum of Male Albino Rats.  

Experimental groups 
Cholesterol Triglyceride HDL LDL 

(mg/dl) (mg/dl) (mg/dl) (mg/dl) 
Control 73.33±0.882 34.50±0.764 10.50± 0.764 60.2±1.30 
Pb – administered rats 78.50± 0.428٭0.70±65.2 ٭0.307 ±5.83 ٭0.910±40.83 ٭ 
Pb+H1 administered rats 72.50± 0.428 33.50±0.563 8.33± 0.4220.60±57.8 ٭ 
Pb+H2 administered rats 67.50± 0.764٭0.43±55.5 0.422 ±9.67 ٭0.307±30.83 ٭ 
Pb+H3 administered rats 61.50± 0.563٭0.73±47.0 ٭0.477 ±16.83 ٭0.882±26.67 ٭ 
ANOVA (Honey Effect) F3,20= 165,  

P <0.000 
F3,20= 70, P  
P <0.000 

F3,20= 132,  
P <0.000 

F3,20= 143,  
P <0.000 

Correlation coefficient -0.98 -0.95 +0.98 -0.98 
Values are presented as mean ± standard error. (N=6) 
P <0.000: significant effect of administered doses of honey at d.f. 3, 20 and α= 0.0001 
► correlation coefficient between the administered doses of honey and the studied parameters. 
 significant difference in comparison with the corresponding controls at α= 0.05  ٭
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Table 3: Effect of Lead Acetate, Bee Honey (0.2, 0.4 and 0.8 g honey /kg b. Wt) alone. or in Combination on Levels 
The enzymatic Activity of GOT, GPT and ALP in Serum Male Albino Rats  

Experimental groups 
GOT GPT ALP 
(U/l) (U/l) (U/l) 

Control 160.5±0.76 123.50± 0.764 229.50± 0.764 
Pb – administered rats 191.2±2.21٭2.320 ±261.50 ٭1.014 ±136.83 ٭ 
Pb+H1 administered rats 161.5±0.96 123.17± 0.477 231.50± 0.847 
Pb+H2 administered rats 153.3±0.67٭0.558 ±221.33 ٭1.346 ±101.67 ٭ 
Pb+H3 administered rats 143.8±2.50٭3.344 ±207.50 ٭1.520 ±111.33 ٭ 
ANOVA (Honey Effect) F3,20= 135,  

P <0.000 
F3,20= 111,  
P <0.000 

F3,20= 119,  
P <0.000 

Correlation coefficient -0.89 -0.71 +0.93 
Values are presented as mean ± standard error. (N=6) 
P <0.000: significant effect of administered doses of honey at d.f. 3, 20 and α= 0.0001 
► correlation coefficient between the administered doses of honey and the studied parameters. 
 significant difference in comparison with the corresponding controls at α= 0.05  ٭
 
 

y = -15.85x + 99.8

y = 7.71x + 25.81

20

30

40

50

60

70

80

90

100

110

0 0.5 1 1.5 2 2.5 3

MAD GSH

 
Figure 5. Relationship between the administered doses of honey and the concentrations of MAD and 
GSH in male albino rats, after 30 days of administration. 
 
4. Discussion: 
   The present study showed that lead increased 
urea, uric acid, creatinine and bilirubin levels, caused 
an elevation in the enzymatic activity of both GOT 
and GPT and disturbed lipid profile. This might 
indicate that lead exposure induced adverse effect 
upon liver and kidney function. Elevated liver 
enzymes may indicate inflammation or damage to 
liver cells. Inflamed or injured liver cells leak higher 
than normal amounts of certain chemicals, including 
liver enzymes, into the blood-stream, which can result 
in elevated liver enzymes on blood. Consequently, it 
is plausible that  inflamed or injured liver cell resulted 
in disturbed lipid profile. In accordance, a recent 

study indicated that oral administration of lead acetate 
increased the activity of blood enzymes: alanine 
aminotransferase, aspartate aminotransferase, alkaline 
phosphatase, lactate dehydrogenase and a decrease of 
creatinine level in rats (Ibrahim et al., 2012). In 
addition, the present study indicated that lead 
exposure induced a significant increase in both total 
cholesterol, triglycerides, HDL and LDL levels. 
Similar findings have been reported for lead-exposure 
by Peters  et al. (2012). whereas, Cocco et al. (1991) 
indicated that lead induced remarkable increase HDL 
but decreases in total cholesterol and LDL levels.  
However, another study of occupational lead 
exposure found a positive correlation between blood 
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lead and total cholesterol and LDL, but not between 
blood lead and HDL (Ademuyiwa et al. 2005). 
However, low doses of lead were associated with a 
decrease in total cholesterol and HDL and an increase 
in triglyceride levels (Skoczynska et al.,1993). 
   The elevated MDA and decreased GSH 
levels might indicate increased lipid peroxidation and 
oxidative stress. This effect might be interpreted that 
lead may induce metabolic dysfunction through the 
enzymatic  inhibition and/or  disturbing the 
oxidant/antioxidant status.  In good keeping to this 
interpretation, a recent study showed that lead 
decreased blood glutathione (GSH), GSH peroxidase, 
adenosine triphosphatase, and catalase but increased 
oxidized GSH, thiobarbituric acid reactive substance, 
and intracellular calcium in rat (Wang et al., 2011 and 
Flora et al., 2012). 
   Lead  exposure induced metabolic disorders 
and biochemical changes in the liver (Lazarenko and 
Mel'nykova, 2012). Consistently, a previous study 
indicated that lead exposure caused changes in lipid 
metabolism which indicated that lead intoxication 
resulted in induction of phospholipidosis in the 
kidney and brain. (Ademuyiwa et al. , 2005). In 
accordance, several studies demonstrated normalizing 
effect of honey on lipid parameters and its potential 
benefits on risks of coronary heart disease (Münstedt 
et al., 2009, Alagwu et al., 2011 and Nemoseck et al., 
2011). 
      It is worthy to note that the kidney is the first 
target organ of heavy metal toxicity because of its 
ability to reabsorb and accumulate divalent metals. 
The extent of renal damage by heavy metals depends 
on the nature, the dose, route and duration of 
exposure. In accordance, it has been reported that 
both acute and chronic intoxication cause 
nephropathies (Barbier et al., 2005; Shelley et al., 
2012), In addition, a previous study revealed that lead 
inhibits the spontaneous refolding of chemically 
denatured proteins by forming high-affinity 
multidentate complexes with thiol and other 
functional groups and inhibited the chaperone-
assisted refolding of chemically denatured and heat-
denatured proteins (Sharma et al., 2008).  
   From the obtained results, it is concluded 
that oral administration of  honey bee dose-
dependently showed significant suppression of lead- 
induced harmful effects on liver and kidney function 
and restored the normal lipid profile. Moreover, 
honey exhibited antioxidant potential against lead 
induced-oxidative stress.  This effect might be due to 
the antioxidant and the lipid metabolism-enhancing 
effect of honey. In accordance to the present findings, 
a previous study indicated that  honey exhibited a 
protective potential by improving the disrupted liver 
biochemical markers and alleviating the increase of 

lipid peroxidation induced by Aluminum chloride 
(Shati and Alamri, 2010). In addition, a previous 
study indicated that honey has a remarkable total 
antioxidant capacity and radical scavenging activity 
(Oddo et al., 2008, Cavuşoğlu  et al., 2009 and 
Küpeli et al., 2010). 
   In conclusion, oxidative stress and to lesser 
extent abnormal lipid metabolism have been 
implicated in the hepatotoxicity of lead. Whereas, 
oxidative stress is the main culprit in the 
nephrotoxicity of lead intoxication. The beneficial 
effect of honey is due to is ability to counteract the 
oxidative damage and protect liver and kidney tissues 
and restore the normal metabolic processes. 
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Abstract: Indonesia is characterized by an uneven population distribution, i.e., approximately 60 percent of the 

population is concentrated on Java Island (7 percent of Indonesia‘s land areas), and others live on the islands of 

Kalimantan, Sumatra, Sulawesi and Papua. In order to mitigate the overpopulation problem in Java, the Indonesian 

government created a transmigration program (transmigrasi) in the early 20th century to move people from densely 

populated areas (mainly Java) to more sparse areas. The Lampung Province in Sumatra has been one well-known 

destination of transmigration since the first migration in 1905. Focusing on the fishermen that migrated into the 

coastal area of Lampung Timur in the mid-1980s, this study aims described the transmigration-induced changes in 

their socioeconomic status (SES), community health, environmental conditions and quality of life. Focus group 

discussion with selected people and interviews with 179 heads of households (all are first generation) revealed that 

their SES and community health conditions generally improved after transmigration. However, certain kinds of 

environmental degradations happened after they settled in the area. In 1996 some people moved out to the elephant-

conservation area to seek for more fish, but they were forced to come back to the transmigration area after having 

social conflicts with the government. The perception of community health and environmental conditions, and QOL 

score with social conflict experience was worse than without social conflict experience, and the desire for further 

migration was higher in the former.[Nugroho, AS., Fujimura, M., Inaoka, T. Changes in socioeconomic status, 

community health and environmental conditions of fishermen by transmigration (transmigrasi) in Lampung 

Timur, Indonesia. Life Sci J 2012;9(4):789-798] (ISSN:1097-8135). http://www.lifesciencesite.com. 124 
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1. Introduction 

Human migration is natural, and academic papers 

have proposed several theories and models. A recent 

Human Development Report [1] stressed 

improvement in the quality of life (QOL), such as 

occupation, education, civil and political rights, and 

security and health care, but it is also true that 

immigrants have caused significant conflict with the 

indigenous population. Indonesia has a long history of 

migration programs (called transmigrasi in Indonesia) 

in the country. These programs were started during 

Dutch colonial rule in 1905 [2-4] to solve the 

overpopulation problem on Java Island (Java and 

Madura share only 7 percent of Indonesia's land, but 

they are inhabited by approximately 60 percent of 

Indonesia‘s population) as well as to reduce poverty in 

the country and to develop food production outside 

Java [5,6]. 

After independence in 1945, the Indonesian 

government continued the transmigration program [7], 

with various types of implementation. The 

transmigration in period (1945-1967) was understood 

as the displacement of families from an inner island 

(Java Island) to an outer island (Sumatra, Kalimantan, 

Sulawesi, Maluku and Papua Islands). After 1968, the 

Indonesian economy gradually developed under the 

New Order period (1968–1999), and many people 

participated in the program to fulfill their dreams. The 

number of people participating in the transmigration 

program has decreased since 1999. In fact, the 

transmigration program stopped for a while in 2000. 

According to the 2010 census in Fig. 1, roughly 20 

million people migrated from the inner islands to the 

outer islands [4,8,9], making Indonesia‘s 

transmigration program the largest voluntary land 

settlement scheme in the world [10]. 

 

 
      

Fig. 1. Distribution of total migrants, families  

            and descendants 
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In Sumatra, including Lampung, the 

transmigrants‘ manpower was used on various kinds 

of plantations, and the provinces of South Sumatra 

and Lampung developed as food-production areas and 

North Sumatra developed as a plantation area 

[4,11,12]. However, the transmigration program has 

created problems such as the accelerated deforestation 

of sensitive rainforests from the overuse of natural 

resources and the overgrazing of land [4]. For 

example, the transmigration area in Central 

Kalimantan showed that the peat land was 

unacceptable for rice cultivation, crops were destroyed 

by rodents, drainage and irrigation systems did not 

work properly; and the groundwater was highly acidic 

and inappropriate for drinking [7]. Some 

transmigration programs fail to improve the living 

standard of migrants and their quality of life, and 

instead create unsuitable farming systems, 

environmental degradation and cultural conflict [13]. 

The transmigration program was devoted to 

farmers and to fishermen to keep the border area and 

to reduce the density of fishermen on Java Island. In 

the 1908s, it became difficult for fishermen on Java 

Island to catch fish; their income decreased and they 

participated in the transmigration program to fish the 

outer islands. Fishermen migrants can cause problems 

for local fishermen in the way of unfair competition 

for the fishing catch and environmental damage [14]. 

Fishermen migrants will encourage significant 

environmental changes and they are more likely to be 

found in villages with lower environmental quality 

[14]. The lower environment quality will affect 

income levels, especially for the small fishermen who 

depend on the environment [15]. Decreasing the 

economic level will reduce their quality of life. 

Lampung Timur is an interesting research area that 

can describe this condition. 

This study aims to describe the changes in 

socioeconomic status, community health and 

environmental condition among the people who 

migrated in Lampung Timur from Java and Sulawesi 

as fishermen in 1984. People were asked about those 

conditions before migration (at their original village), 

immediately following their migration, and at the time 

of study. Then their perception of community health 

and environmental quality was compared to theirs and 

others responses. This study also aims to describe 

their quality of life (QOL) in the present condition 

 

2. Material and Methods  

Indonesia‘s Lampung Province has long history 

of transmigration from the first migration in 1905, and 

this province has accepted the most Indonesian 

migrants [4]. Lampung Timur has been the destination 

of the transmigration program since the 1970s; 

therefore it can demonstrate changes in socioeconomic 

status (SES), community health, and environmental 

condition, and evaluate their quality of life (QOL). 

Research has been carried out in the transmigration 

area in Muara Mas Gading Village in the Lampung 

Timur district (Fig. 2). As many as 534 households 

(2,000 people) have migrated into this area from Java 

and Sulawesi since 1984. The most interesting thing is 

that the majority of migrants were fishermen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Fig. 2. Research area of Muara Gading Mas   

                Village 

 

The social conflicts that have happened since then 

are also interesting. The fundamental conflict 

happened because the fishermen could not earn 

enough income fishing. In 1996 it became difficult to 

get fish around the transmigration area, and some 

migrants (84 households) moved again to the border 

of the Lampung National Zoo‘s conservation area 

(+10 km from their area), even though settlement was 

restricted [16]. Migrants had to fight with the forest 

police—the processes of conflict resolution started in 

late 2008, and the forest police ordered migrants to 

leave by the end of January 2009. Nevertheless, they 

refused to move out. After the negotiations on 

November 6, 2009, migrants agreed to return to the 

transmigration areas by November 26, 2009. More 

than half of the migrants have followed the agreement, 

but 40 households remain in the Lampung National 

Zoo‘s conservation area. The forest police burned 

their houses on July 15, 2010, and most of them 

returned to the migration area. Our research was 

carried out just after they returned to the migration 

area. 

The focus group discussion (FGD) included the 

head of the village, village secretary and staff, 

indigenous stakeholders, the head of fishermen‘s 

group, midwives, and school principals to share 

general information about the transmigration history, 

public health, sanitation and environmental conditions 

 

Muara 

Gading Mas 

Village 

Lampung Timur District 
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before migration (at original village), just after 

migration (1984) and at the time of the study (2010). 

Participatory research discussion started with a 

substantial amount of time spent on creative ways to 

explore the participants‘ experiences or situations 

[17]. Pictures, maps and diagrams were used to recall 

old information [18]. 

Questionnaires for household respondents were 

composed of three major questions about 

socioeconomic status (SES), community health and 

environmental conditions. The SES included 

household income, ethnic groups, and experience with 

social conflict, education history and occupation.  

Household income is the sum of income from all 

sources received by all members of the household 

each month. Income refers to wages, salaries, profits, 

rents, and any earnings received. Income can also 

come as unemployment or workers compensation, 

social security, pensions, interests, government 

support, and family financial assistance [19]. Free and 

serial recall was used to collect information. Free 

recall helped participants remember information with 

the list data [20], while serial recall helps participants 

remember events chronologically [21]. Specifically, 

the questionnaire above directed respondents to recall 

information before migration (in their original 

village), just after migration (1984) and at the time of 

study (2010). 

Perception questions differ from other types of 

survey questions that measure perception because they 

ask respondents to provide information on how they 

perceive matters such as their health status, 

environmental conditions and the effectiveness of 

programs. The questionnaires mentioned satisfaction 

level measures of how people evaluate their life as a 

whole rather than their current feelings. Participants 

responded using a 5 Likert scale with a given 

statement. For these questionnaires, respondents only 

expressed their perceptions before migration and at 

the time of study (2010). 

To determine the level of quality of life between 

migrants who have experienced conflict and those 

who have not, we retrieved data on quality of life 

using the method of WHOQOL-BREF in Indonesian 

(Bahasa) version [22]. WHOQOL-BREF is a multi-

dimensional, multi-lingual, generic profile that is 

standardized for sick and well populations in diverse 

cultures [23]. It demonstrates psychometric properties 

of internal consistency, reliability, content validity, 

and discriminant validity [24] and it is now the best 

instrument for cross-cultural use [25]. The 

WHOQOL-BREF sheet is also very efficient and 

effective, consists of 26 items that keep respondents 

engaged. In this study, the WHOQOL-BREF 

questionnaires were used for the respondents to 

describe their QOL in the second point of study 

(2012). 

In total, 179 people (household heads or 

representatives, 165 males and 14 females aged 41-91 

years) were interviewed August-September 2010. The 

research used purposive sampling for experience with 

social conflict (25 from 84 households) because they 

were living together, as refugees tend to do. Snowball 

sampling was used for groups without experience with 

social conflict (154 from 450 households). However, 

snowball sampling can be vulnerable to sampling 

error or biases because the randomness of the 

selection may result in a sample that does not reflect 

the makeup of the population [26]. Only 45 people out 

of 179 were interviewed in the second research period 

in January 2012 because of limited time. We should 

choose the same sample in the first research period. 

The low sample number can affect the reliability and 

validity in QOL level. All the data were analyzed with 

SPSS version 17 [27]. 

 

3. Results  

3.1 Socioeconomic status of the migrants 

As shown in Table 1, the migrants‘ average income 

(lowest column) before moving into Lampung was 

approximately 99,441 IDR/month, less than the 

minimum national standard at the time. Their income 

sharply increased after migration (259,776 

IDR/month), since the government provided each 

migrant household a house (5 x 6 m
2
), 800 m

2
 of land, 

a fishpond, food for one and one-half years at the 

beginning of resettlement in 1984, and agricultural 

and fishing equipment to every 20 households. 

Twenty-five years later, their average income 

increased to 554,469 IDR/month. The migrants‘ 

monthly household income average in IDR increased 

from year to year, but when compared to the currency 

exchange rate in USD, their income was classified 

below the standard of the national average income 

(GNP) [28,29]. 

When average income was classified by 

education, it was unexpectedly high among those 

without education in all three periods. However, this 

was because the fishermen followed their father‘s job 

without going to school. Most of them migrated into 

the area as fishermen, but their jobs have changed 

over 25 years. Eleven people who changed from 

fishermen to small industry owners had a higher 

average income than fishermen, although those 

migrants who became fishing port workers or 

transport service workers had a lower income. 

Ethnic group was expected to affect their income 

level because fishing gear differs (therefore the catch 

amount varies) by ethnic groups. However, the 

difference in average income by ethnic group was 

minor. The difference in average income for those 

who experienced conflict and those with no 

experience with social conflict were small before and 

after transmigration. At present, the average income of 
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the group with social conflict experience is smaller 

than the group without social conflict experience, 

probably because social conflict made their economic 

situation difficult after coming back to the 

transmigration area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Community health 

The community health of the migrants can be 

seen through disease events and health seeking 

behavior. Disease event data was captured by asking 

the respondents cross-check questions about the 

disease events in their household. Respondents were 

given a checklist of disease events that have happened 

in their life. The disease event list in the 

questionnaires used data from the sub-district hospital 

in the Labuhan Maringgai (Puskesmas) from 2007–

2009. As shown in Table 2, the communal pattern of 

disease events is similar in the three periods (before 

migration, just after migration and the study period). 

The most common disease events for transmigrants in 

2010 were viral or infection fever (32.4%), common 

cold or influenza (25.8%), and pertussis (allergy, 

common cough, dry cough) (25.8%). Other disease 

events included diarrhea, asthma, scabies, etc.  

In this research, health seeking behavior is 

described as the process from the recognition of 

symptoms to the use of particular health facilities. 

This method attempts to identify a logical sequence of 

steps and looks at social and cultural factors that affect 

this sequence. This is primarily an anthropological 

approach, with qualitative methods of investigation 

[30]. Table 3 shows that there were no health centers 

or doctors (63.7 percent) before migration. Fishermen 

drunk traditional medicine or went to traditional birth 

attendants (TBA) when they had health problems. 

They preferred TBAs or traditional healers because 

they did not trust health centers (28.5 percent).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

They started going to health centers after migration 

(30.7 percent), when the government built new health 

centers in the transmigration area.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In 1985, some people complained that they still 

found it difficult to go to health centers because they 

did not have enough money to pay for medical 

Table 1. Monthly average income by socioeconomic status (SES) in each period 

 

Average income per month 

Before migration 1985 2010 

Education 

Junior High School (2) 

Primary School (62) 

Illiterate (115) 

  

 65,000 IDR  

 78,064 IDR   

 111,565 IDR    

  

 200,000 IDR   

 237,903 IDR   

 270,260 IDR   

  

            450,000 IDR  

            530,645 IDR  

            569,130 IDR 

   

Occupation 

-Jobless 

-Fishing port worker 

-Small industry owners 

- Farmer 

-Transport service worker 

-Fishermen 

                                    

 25,102 IDR (42)                               

-                                   

-  

 133,333 IDR (6)                                  

-  

 127,177 IDR (124)  

  

                             -  

                                -  

 200,000 IDR (1)  

                                -  

                                -  

 258,595 IDR (178)  

 

         366,666 IDR (3)  

         487,500 IDR (8)  

        672,727 IDR (11)                                   

-  

        475,000 IDR (4)  

     555,228 IDR (153)  

Ethnic 

-Sundanese (56) 

-Bugis (69) 

-Javanese (54) 

 

97,678 IDR  

102,898 IDR  

96,851 IDR 

 

258,928 IDR 

263,768 IDR 

255,555 IDR 

 

           555,357 IDR 

           578,985 IDR 

           522,222 IDR 

With or without conflict 

     1. With conflict (25) 

     2. Without conflict (154) 

 

109,600 IDR 

97,792 IDR 

 

284,000 IDR 

255,844 IDR 

 

           526,000 IDR 

           559,090 IDR 

Average income   99,441 IDR              259,776 IDR           554,469 IDR 

International currency  

(average in year)a     1 USD = 1025 IDR       1 USD = 1110 IDR     1 USD = 8683 IDR 

GNP per capita                    540 USD                    510 USD               2500 USD 

                  Note: Figure in parenthesis indicates number of subjects in the category 

                   aSources: Bank Indonesia, 2012 and The World Bank, 2012 

 

    Table 2. Disease events (percent of the people  

                   per year) in each period 

Disease events Before 

migration 
1985 2010 

0. None 

1. Viral or infection fever 

2. Pertussis 

3. Common cold or influenza 

4. Diarrhea 

5. Scabies 

6. Asthma 

7. Gastritis 

8. Malaria 

9.  Pregnancy disease  

10. Typhus 

11. Eye diseases 

12. Kidney diseases 

13. Dengue 

14. Hepatitis 

15. Diabetes 

16. Tubercolosis 

25.4% 

29.5% 

16.0% 

16.0% 

3.7% 

3.7% 

2.0% 

1.2% 

0.8% 

0.8% 

0.8% 

0.4% 

0.4% 

0.4% 

- 

- 

- 

14.6% 

30.0% 

18.6% 

18.6% 

6.4% 

3.6% 

2.9% 

2.1% 

- 

- 

0.7% 

1.4% 

0.4% 

- 

0.7% 

2.1% 

- 

2.7% 

32.4% 

25.8% 

25.8% 

4.5% 

3.0% 

2.7% 

2.4% 

0.3% 

0.3% 

1.2% 

- 

- 

0.3% 

- 

0.6% 

0.9% 

              Note: Data calculation used multiple responses 
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treatment after migration (25.1 percent). Health 

insurance systems for the poor have been running 

since 2004, but they could not cover all medical 

expenses. The number of migrants who visited the 

health centers exceeded 58.7 percent, and the 

percentage that complained about the cost of medical 

treatment decreased in 2010.  

 

 

 

 

 

 

 

 

 

 

 

3.3 Perception of community health 

The perceptions of community health in the 

questionnaire were concerned with the level of access 

to health facilities and public health services before 

migration and at present. The data analyses were 

separated into groups of migrants with and without 

social conflict experience. The results of the t-test 

show that the variance and means of community 

health perception were significantly different in 

transmigrants (both groups) before and after migration 

(p< 0.05, Table 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The McNemar test of marginal homogenity in 

Table 5 was carried out to examine the difference 

between the perceptions of the groups before and after 

migration. The left side of the table shows there was 

no difference proportion in the perception of 

community health in the group with social conflict 

experience before and after migration (p >0.05). The 

perception of community health in this group was 

better in the transmigration area. On the contrary, 

significant differences proportions in community 

health perception in the group without social conflict 

experience before and after migration (p <0.05). The 

perception of community health in this group was 

better in the transmigration area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4 Environmental conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As shown in Table 6, the migrants settled in 

places with risks of tides rise (28.5 percent), and 

sediment (28.0 percent) before migration. The risk of 

tides rise would have happened due to the loss of 

mangroves trees, and river sedimentation could have 

been caused by natural sedimentation and 

resettlement. After migration, environmental problems 

such as water stagnation (19.1 percent) and 

deforestation (15.1 percent) became prominent 

because more mangrove trees were destroyed due to 

natural exhaustion and humans cutting them down for 

Table 4. Mean differences of community health   

               perception of transmigrants (both groups with  

               and without conflict  experience) in before  

               migration and present time (2010) 
 

Community 

health 

perception of 

transmigrants 

(both groups) 

Paired Differences 

Mean 

(Before 

migration) 

Mean 

(After 

migration) 

SD P 95% CI 

Lower Upper 

Time of 

before 

present study 

period 

-.68 -.08 1.07 .00* -.75 -.43 

*Significant different if p < 0.05  

Note: Data calculation uses t-Test and N is 179. Likert scale:  (-2) Very 

uncomfortable, (-1) uncomfortable, (0) not different, (1) comfortable, (2) very 

comfortable 

 

 

Table 5.  Perception of community health before and   

                after migration by the experience of social  

                conflict 
 

Community 

health 

perception 

 

Those with experience of 

social conflicts 

Those without experience of 

social conflicts 

N Mean SD P N Mean SD P 

Before 

migration 

25 -.24 .92 

.06 

154 -.75 .54 

.00* 
After 

migration 

25 -.64 .56 154 .01 .86 

*Significant different if p < 0.05 

Note: Data calculation used Mc Nemar test of marginal homogenity and N is 

179. Likert scale:  (-2) Very uncomfortable, (-1) uncomfortable, (0) not 

different, (1) comfortable, (2) very comfortable 

 

Table 6. Claims for environmental condition  

               (percent of the people per year)  
 

Environmental degradation 
Before 

migration 
1984 - 1995 2010 

0. None 

1. Risk of tides rise. 

2. Nonproductive land. 

3. Soil sediment. 

4. Poor water quality 

5. Mangrove degradation. 

6. Household garbage. 

7. Loss flora and fauna. 

8.  Forest clearing. 

9. Abrasion 

10. Water stagnation. 

11.Productive land 

28.5% 

28.5% 

1.0% 

28.0% 

3.1% 

- 

4.7% 

- 

2.6% 

0.5% 

- 

3.1% 

8.3% 

12.2% 

- 

- 

1.5% 

11.7% 

15.1% 

2.9% 

15.1% 

14.1% 

19.1% 

- 

1.0% 

4.3% 

- 

- 

2.9% 

1.4% 

28.0% 

1.9% 

0.5% 

19.8% 

40.1% 

- 

Cause of environmental degradation 

0. None 

1. Government policy.  

2. Resettlement/Transmigration 

3. Fisheries activities.   

4. Deforestation.  

5. Infrastructure 

6. Population growth. 

7. Abrasion. 

8. Natural 

9.  Harmful human activities 

10. Poverty problems 

32.4% 

- 

24.0% 

1.1% 

5.0% 

- 

1.7% 

- 

29.1% 

6.7% 

- 

10.3% 

5.9% 

22.1% 

- 

6.9% 

4.4% 

9.3% 

4.9% 

3.9% 

31.4% 

1.0% 

3.2% 

10.2% 

3.8% 

- 

4.3% 

7.0% 

11.8% 

7.5% 

3.2% 

41.4% 

7.5% 

Note: Data calculation used multiple responses 

Table 3. Health seeking behavior 

Reason 
Before 

migration 
1985 2010 

1. No health center available 

2. Don‘t trust health center  

3. Use traditional medicine 

4. No have medical treatment fee for hospital 

5. Lazy to go to the hospital 

6. Purchased medicine at local pharmacy 

7. Visited a health center 

           

63.7% 

28.5% 

4.5% 

3.4% 

- 

- 

- 

3.4% 

17.3% 

10.6% 

25.1% 

5.6% 

7.3% 

30.7% 

- 

0.6% 

8.9% 

19.6% 

6.1% 

6.1% 

58.7% 

      Note: Data calculation used multiple responses 
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firewood and fishing gear/anchors (31.4 percent). The 

loss of the mangrove trees was fatal because the 

transmigration area was close to the coast (50 m), and 

seawater could easily enter into the residential areas.  

In 2010, more people claimed water stagnation 

(40.1 percent) and coastal abrasion (19.8 percent) due 

to floods and clogged canals, and the village 

administration built artificial embankments to prevent 

severe abrasion. In addition, the number of 

transmigrants throwing their household garbage (28.0 

percent) in the canal, yards and public places 

increased, since there was no garbage disposal system 

and they did not care about the garbage. It is clear that 

household garbage can lead to a decline in water 

quality.  

 

3.5 Perception of environmental conditions 

The items regarding of environmental conditions 

in the questionnaire were concerned with the comfort 

level of environmental qualities before migration and 

at present. The results of the t-test (Table 7) show that 

the variance and means of environmental condition 

perception of transmigrants (both groups) were 

significantly different before migration and in the 

present study period (p< 0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The change of perception of environmental 

condition was examined in both groups (Table 8). The 

McNemar test of marginal homogenity also applies to 

determine the differences in perception of 

environmental conditions before and after migration, 

similar to the perception of community health 

calculation. The right table shows significant 

differences between the present study period and 

before migration in the group with social conflict 

experience (p<0.05). The mean shows changes in the 

negative direction of the group with conflict 

experience. On the other hand, the perception of 

environmental conditions among those without social 

conflict experience (Table 8, right) was significantly 

different before migration and at present (p<0.05). 

The mean shows the positive direction of the group 

without experience with social conflict. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.6 Impact of perception on the future desire 

People without experience with social conflict 

seemed to live comfortably in the transmigration area. 

However, 101 out of 154 (65.6 percent) had thoughts 

of moving to another location if they could get support 

from the government, e.g., adequate housing and 

appropriate environmental capacity to support their 

livelihood as fishermen, while this percentage was a 

little less than 84 percent (21/25) for those with 

experience with social conflict (Table 9). They were 

willing to move again to find a comfortable place to 

live or to find a job or a place with a lot of fish stock 

resources, and to improve their living standard (Table 

9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

The logistic regression in Table 10 is intended to 

examine in more detail the factors that influence the 

migrants‘ desire to move, including their perception of 

environmental conditions and community health, SES 

and the presence of social conflict. The logistical 

regression showed only one factor—a job (2010)—

that influenced their desire to move again to another 

area.  

A factor that directly correlates is the difficulty of 

looking for a good job in the new area. Fishermen 

migrants have only small-capacity fishing gear in 

comparison to another newcomer, so the catch is also 

less than that of immigrant fishermen. Environmental 

factors and health no longer influence their desire to 

move, because only those who experience social 

conflict perceive the environmental degradation and 

health (25 respondents), while 154 respondents in the 

Table 7. Differences of environmental perception of  

               transmigrants (both groups with and without  

              conflict experience) in before migration and  

               present time (2010) 

Environmental 

perception of 

transmigrants 

(both groups) 

Paired Differences 

Mean 

(Before 

migration) 

Mean 

(After 

migration) 
 

SD 

 

P 

95% CI 

Lower Upper 

Time of before 

and present 

study period 

-.68 .00 1.30 .00* -.87 -.48 

*Significant different if p < 0.05  

Note: Data calculation uses t-Test and N is 179. Likert scale:  (-2) Very 

uncomfortable, (-1) uncomfortable, (0) not different, (1) comfortable, (2) very 

comfortable 

 

Table 8.  Perception of environmental condition before  

                and after migration by the experience of social  

                conflict 

Environmental 

condition 

perception 

 

Those with experience of 

social conflicts 

Those without experience of 

social conflicts  

N Mean SD P N Mean SD P 

Before 

migration 
25 .36 .90 

.00* 
154 -.85 .58 

.00* 
After migration 

25 -.84 .55 154 .14 .86 

*Significant different if p < 0.05 

Note: Data calculation used Mc Nemar test of marginal homogenity and N is 179. 

Likert scale:  (-2) Very uncomfortable, (-1) uncomfortable, (0) not different, (1) 

comfortable, (2) very comfortable 

 

Table 9. The desire to move again to another place  

               and their reasons 
Those 

without 

experience 

of social 

conflicts 

 

 

 

Reasons 

 

Those with 

experience 

of social 

conflicts 

 

 

Reasons 

0 1 2 3 0 1 2 3 

No 42 0 0 0 No 4 0 0 0 

Yes 0 38 55 9 Yes 0 5 15 1 

No answer 10 0 0 0 No answer 0 0  0 0 

Note: Reasons are 0) No reasons, 1) To find a comfortable place, 2) To find a 

good job,  3) To improve living standard. 
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non-conflict group had not been influenced by their 

perceptions of the environment and health. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.7 Comparison of QOL scores with and without 

social conflict experience  

Social conflicts should have affected the QOL of 

the migrants. In the second research period, 

households (21 with and 24 without social conflict 

experience) were interviewed to determine the 

differences in QOL between the two groups.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 11 presents the results of the differences of 

means in each question and the reliability in four 

domains.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The highest means of the question items in both 

groups are at the level of body image and appearance 

(Q19) and spirituality (Q6). The reliability of the 

physical domain is below 0.6; therefore it is poor. The 

low reliability may be caused by a small number of 

respondents (<100 respondents). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 10. Logistic regressions of migrant’s desire to move with variables of  

                 perceptions at 1985 and 2010, their changes between 1985 and 2010,  

                 and SES at 1985 and 2010 

 Independent variables 
B S.E. Wald df Sig. Exp(B) 

Perception 

 

 

 

 

 

Environment condition (1985) 

Environment condition (2010) 

Environmental changes (2010 - 1985) 

Community health condition (1985) 

Community health condition (2010) 

Community health changes (2010 – 

1985) 

-.136 

-.174 

.056 

-1.152 

1.004 

-.823 

.483 

.446 

.400 

1.041 

1.020 

1.014 

.079 

.152 

.020 

1.225 

.970 

.660 

1 

1 

1 

1 

1 

1 

.779 

.696 

.888 

.268 

.325 

.417 

.873 

.840 

1.058 

.316 

2.730 

.439 

 

 

 

SES 

 

 

Ethnic 

Education 

Job (1985) 

Job (2010) 

Income (1985) 

Income (2010) 

.208 

.159 

-.102 

-.155 

.000 

.000 

.221 

.128 

.124 

.075 

.000 

.000 

.890 

1.537 

.667 

4.261 

.164 

.345 

1 

1 

1 

1 

1 

1 

.345 

.215 

.414 

.039* 

.685 

.557 

1.231 

1.172 

.903 

.857 

1.000 

1.000 

Social 

conflict 

Social conflict -1.548 .839 3.403 1 .055 .213 

Constant 
1.890 1.176 2.582 1 .108 6.622 

 

* Significantly different (p < 0.05) 

Note: Variable in the Equation (logistic regression) and dependent is migrant‘s desire move (no = 0, yes= 1) 

 

 

Table 11. Mean differences and reliability (Cronbrach’s alpha) between the with conflict and without  

                 conflict samples by four domains of the WHOQOL-BREF 

Domains Questions items (Q) 

With experience of social 

conflicts 

Without experience of 

social conflicts 

 α Md Mean + SD  α Md 

Mean + 

SD 

Physical 

Pain and discomfort (Q3) 

Dependence on medication and treatments (Q4) 

Energy and fatigue (Q10) 

Mobility (Q15) 

Sleep and rest (Q16) 

Activities of daily living (Q17) 

Working capacity (Q18) 

.41 

2.00 

1.00 

2.00 

3.00 

3.00 

3.00 

3.00 

1.86 + .72 

1.52 + .60 

2.10 + .94 

3.14 + .72 

2.90 + 1.04 

3.05 + .80 

2.90 + .70 

.59 

2.00 

1.00 

2.00 

3.00 

3.00 

3.00 

3.50 

1.71 + .75 

1.54 + .72 

2.08 + .65 

3.21 + .65 

2.96 + .80 

2.92 + .50 

3.38 + .71 

Physiological 

Positive feelings (Q5) 

Spiritual/religion/personal beliefs (Q6) 

Thinking, learning, memory and concentration (Q7) 

Body image and appearance (Q11) 

Self esteem (Q19) 

Negative feelings (Q26) 

.66 

3.00 

4.00 

3.00 

4.00 

3.00 

2.00 

2.86 + .65 

3.62 + .80 

3.19 + .40 

4.14 + .94 

3.38 + .86 

2.38 + .74 

.66 

3.00 

4.00 

3.00 

5.00 

3.00 

2.50 

3.38 + .49 

3.96 + .69 

3.38 + .49 

4.46 + .65 

3.50 + .72 

2.46 + .58 

Social 

Relationship 

Personal relationship (Q20) 

Social support (Q22) 

Sexual activity (Q21) 

.68 

3.00 

3.00 

3.00 

2.76 + .53 

2.86 + .65 

3.14 + .65 

.66 

3.50 

3.00 

3.00 

3.38 + .71 

3.38 + .49 

3.33 + .48 

Environmental 

Physical safety and security (Q8) 

Physical environment (infrastructures)(Q9) 

Financial resources (Q12) 

Oppurtunities for acquiring new information and skills (Q13) 

Participation and opportunities for recreation (Q14) 

Home environment (Q23) 

Health and social care, availabilty and quality (Q24) 

Transport (Q25) 

.78 

3.00 

2.00 

2.00 

2.00 

1.00 

2.00 

3.00 

3.00 

3.05 + .49 

2.19 + .75 

2.00 + .83 

2.00 + .70 

1.43 + .50 

2.19 + .92 

2.90 + .62 

2.57 + .67 

.69 

3.00 

3.00 

3.00 

3.00 

2.00 

3.00 

3.00 

3.00 

3.33 + .48 

2.71 + .95 

2.71 + .69 

2.58 + .58 

1.96 + .62 

2.54 + .77 

2.79 + .83 

2.75 + .94 

 

Note: Md (median) and α (Cronbrach‘s Alpha). Reliability (< 0.6 ―poor‖,  0.6 to < 0.8 ―acceptable, > 0.8 ―good‖) 
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Table 12 presents the results of the discriminant 

validity analysis by t-test. Significant mean 

differences were found between the group with and 

without experience with social conflict for the 

psychological, social and environmental domains.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The scores in the psychological, social, and 

environmental domains were influenced by the group 

with and without social conflict experience, but areas 

of the physical and general health and overall QOL 

were not affected. The physical domain and two items 

of QOL were not significantly different between the 

groups. On the other hand, the domains of 

psychological health, social relationships and 

environment were significantly lower in the group 

with social conflict experience than those in the group 

without social conflict experience. The average of 

each domain was below 60 (score 0-100), and the 

overall items of QOL and general health were below 

standard [31]. 

 

4. Discussions  

4.1 Change of Transmigration Program in 

Indonesia 

Millions of people have migrated from populous 

areas such as Java, Madura and Bali to the less 

populous areas of Sumatra, Kalimantan, Sulawesi, 

Maluku and Papua Islands [32-35]. Sumatra Island has 

turned into big cities, and many migrants, farmers 

especially, could increase their income by cultivating 

the land provided or by being employed by plantations 

in the new area. As for the fishermen, their income is 

essentially unstable, depending on their skills and the 

technology of fishing gear. 

The transmigration process had potentially 

tremendous impacts on the areas of migration in terms 

of resource-use and social relationships. In fact, social 

conflicts (different types of social conflicts than used 

in this study) occurred in transmigration areas such as 

Aceh, Kalimantan, Maluku, Papua and Lampung in 

2000-2005 [7]. In 2007, the government reorganized 

the transmigration program with local resettlement 

and developed an integrated city with comfortable 

transmigration areas that account for socio-economic 

development and improvement of environmental 

quality and quality of life. 

Fishermen transmigrants have different 

characteristics than farmer transmigrants that can 

influence their differences in SES, environment 

qualities, community health and QOL. Aspects of the 

environment qualities and community health cannot 

be separated from SES, which will ultimately 

determine the level of QOL. A correlation between 

fishermen in coastal areas and forest composition 

change, and they also observed interesting changes in 

the process of adaptation on the coast of East Sumatra 

[36].  

4.2 Impact of transmigration on SES of fishermen 

The migrants in Sumatra—including Lampung—

could raise the quality of education, level of economy 

and welfare [11]. An improvement of QOL was 

achieved partly through government support in the 

transmigration area [12]. An improvement in SES, 

especially income, is very important because it is their 

major concern and motivation for migration. 

Furthermore, their income correlates with community 

health and the environmental quality of the 

transmigration area [37-39]. 

By the time of study in 2010, the income of the 

fishermen had increased constantly (that means the 

amount of fish catch increased), although it was still 

within the low-middle income level [40]. However, it 

is difficult for them to rapidly increase their while 

relying on small-scale fishing. Their parents fished as 

an occupation, and that is all they have done since 

they were children, so they had a little chance to get 

an education before they migrated. Low education 

made difficult for the fishermen that migrated to look 

for a new occupation, although some people became 

small business owners and earned more money than 

fishermen. Later, the government established primary 

and secondary schools in the transmigration area. 

However, 10 percent of the households moved into a 

new area near the border of the conservation area in 

the 1990s to get more fish. While ethnic difference did 

not have a significant effect on their income, the Bugis 

had bigger fishing gear to catch fish farther from the 

shoreline. The Bugis from Sulawesi have the skills to 

use static fishing gear, while the ethnic Sundanese and 

Javanese from the Java Islands use dynamic fishing 

gear. 

4.3 Impact on transmigration on community 

health and environmental conditions 

Health facilities and services improved in the 

transmigration area after migration. Today, a few 

migrants still find it difficult to go to the health center 

because of medical treatment fees, even though many 

migrants go there when they have health problems. 

However, for the group without experience with social 

conflicts, the perception of community health 

increased after migration in transmigration area. On 

 Table 12. Discriminant Validity of the WHOQOL-BREF  

                  Assessment  

Domains 

With 

experience of 

social conflicts 

(Mean + Sd) 

Without 

experience of 

social conflicts 

(Mean + Sd) 

T value 
Sig (2 

tailed) 

Physical Mean  

Psychological Mean  

Social Mean  

Environment Mean  

38 .00 +  8.75 

50.76 + 11.50 

46.95 + 11.47 

34.05 + 10.75 

38.25 + 9.54 

58.67 + 10.87 

59.13 + 10.62 

43.67 + 11.26 

.248 

1.944 

4.025 

2.115 

.807 

.046* 

.001* 

.047* 

Items 

Overall QOL 

General health 

2.71 + .72 

2.76 + .89 

3.1 + .13 

  2.79 + .21 

-.439 

1.372 

.666             

.183 

*Siginificant direferent between with and without social conflict experience (p<0.05) 

Note: t-Test with Welch‘s method 
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the contrary, the perception of community health of 

the group with experience with conflict did not 

increase after migration. Nevertheless, health seeking 

behavior in the migration area is better than those in 

the conservation area. 

They realized that some environmental 

degradation such as water stagnation, abrasion and 

household garbage had become more serious, but they 

did not mention that these decreased their fish catch. 

Therefore, some people moved to the conservation 

area in 1996 not because of environmental 

degradation, but because of the will to get more fish. 

The perception of the environmental condition was 

also different between those with and without 

experience with social conflicts. The perception of 

environmental conditions of the group with experience 

with conflict did not increase after migration. These 

―bad feelings‖ about the environmental conditions in 

2010 significantly attributed to the desire for another 

migration, although the rate of willingness to move 

again (as far as government supports are provided) did 

not markedly differ between the two groups. 

The WHOQOL-BREF in both groups of 

transmigrants intended to give an overview of their 

QOL in the transmigration area. A limited number of 

respondents that took this test could not give the exact 

description of their QOL or if there was bias, but at 

least we can see the difference in the level of QOL 

between the groups with and without experience with 

social conflict. It is understood that except for 

physical domains, scores were by far lower in the 

group with experience with social conflicts than those 

without, while the generally low QOL score of each 

domain may reflect the characteristics of migrants 

such as low education level, low income and 

perception of environmental degradation. 

 

5. Conclusion 

This study subjected transmigrated fishermen, on 

whom little attention has been paid in the evaluation 

of transmigration program in Indonesia. In summary, 

SES of migrants, especially their income, improved by 

migration. The community health also improved with 

establishment of health seeking behavior in the 

transmigration area. While environmental 

degradations happened after settlement, however it 

was not the trigger for illegal migration to the 

conservation area. Perceptions of community health 

and environmental condition generally become better 

at present except for the groups with experience of 

social conflicts in the conservation area. This 

uncomfortable perception of environmental condition 

among those with experiment of social conflicts was 

related to the desire for another migration, but it 

seemed difficult because government support is hardly 

obtained at present. As expected, QOL scores of 

fishermen were generally low, especially among those 

experienced social conflicts. 
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Abstract: This paper is about minimizing intercellular movements of parts for the formation of manufacturing cells 
using GA approach. GA is a search technique based on the process of biological evolution and has been applied as 
an optimization method for the formation of manufacturing cells. Different GA operators and their importance in the 
optimization of cellular manufacturing have been discussed. A MAT LAB code has been developed for the 
calculation of different matrices and fitness values of chromosomes.  The initial population of possible solutions 
(chromosomes) is generated randomly and the fitness value of each chromosome is calculated using code developed 
for the purpose. The next population is generated by the application of genetic operators process is repeated till 
stopping criteria is satisfied. Total ten populations are generated by the GA procedure and fitness values of different 
generations have compared graphically with detailed analysis. It is evident that using GA has minimized the 
intercellular movements of parts which indirectly improves productivity, profitability and provide competitive edge 
to the manufacturing enterprise in global environment.  

[Mirza Jahanzaib, Syed Athar Masood , Shahid Nadeem, Khalid Akhtar. A Genetic Algorithm (GA) Approach for 

the Formation of Manufacturing Cells in Group Technology. Life Sci J 2013;9(4):799-809] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 125 
 
Key Words:  Cellular Manufacturing (CM), Crossover, Group Technology (GT), Genetic Algorithm (GA), 
Production Flow Analysis (PFA), Mutation  
 
1, Introduction  

  In Group Technology (GT), the manufacturing 
system is decomposed into manufacturing cells. 
Computer integrated manufacturing (CIM), flexible 
manufacturing systems (FMS) and many other 
automation programs have close association with GT. 
Group Technology is not only arrangement of 
machines into cells, but it also improves productivity 
of the organization by reducing movement of parts 
and work in process (WIP) Burbridge,John .L [2]. 
The reduction in response time to customer orders 
allows the companies to react quickly to changes in 
customer requirements and hence maintains a 
competitive edge in the rapid changes of market 
demands. 

The design of a cellular manufacturing cell is a 
complex process with issues related to both system 
structure and operation. The structural issues include 
the formation of part families and machine 
groupings, selection of tools and fixtures, selection of 
material handling equipment and identification of 
equipment layout. Operational issues include detailed 
design of product, policies related to maintenance 
and inspection, procedures for production planning, 
modification of cost control and reward systems and 

outline of procedures for interacting with 
manufacturing system. In this paper, focus is on 
structural issues, namely the identification of 
machine groupings and machines layout. Many 
criteria are used for the formation of manufacturing 
cells and significant is to minimize the intercellular 
movement of parts. Important to minimize 
intercellular movement in cell formation problem 
involves identification of families of parts and 
grouping of machines. Some approaches have been 
developed over the years however due to complex 
nature of the problem and variety of parameters; it 
still needs some approaches to find optimal solution. 
Methods to solve the problem can be classified into 
two parts, the design oriented approaches based on 
the design features of the parts and the production 
oriented approaches based on the routing information 
of parts. In this paper focus is on production oriented 
approaches. Some approach are Production Flow 
Analysis (PFA) Groover, M.P. [3]; Wemmerlov,U., 
and N.L. Hyer array based clustering Hierarchical 
clustering [4]; Non-Hierarchical clustering Apple, 
J.M [5]; Graph theoretic approach, Mathematical 
programming, Heuristics Offodile et.al[6]; and AI-
based approaches Morad, N [7]. AI implementation 
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offers advantages over traditional cell formation 
methods applied to cellular manufacturing systems. 
The focus of this paper is to investigate the viability 
of using genetic based approaches for optimization 
problems associated with cellular manufacturing 
systems. One of such problems is formation of 
manufacturing cells with minimum intercellular 
movement by using genetic algorithms approach. The 
motivation to use this technique in manufacturing 
system is due to the robustness of the algorithms and 
its ability to find solution even for NP-complete 
problems which are common in manufacturing 
systems. GA are different from traditional 
optimization and search procedures as: they work 
with a coding of parameter rather than the actual 
parameter; search from a population of points, not a 
single point; application of GA operators causes 
information from the previous generation to be 
carried over to the next; use probabilistic transition 
rules, not deterministic rules Goldberg, D.E [1]. 
Genetic algorithms produce a set of solution and 
hence are flexible, able to incorporate constraints as 
well as multi-objective criteria into the algorithm. 
Although the standard genetic algorithm (SGA) 
which uses binary representation of chromosomes, 
most applications based on GA depart from the bit 
string representation. An attempt was made by some 
researchers to address the problem Hassan; AMS 
Zalzala, Norhashima Morad; Y.Yin, K.Yasuda and 
L.Hu; K.Yasuda, L.Hu and Y.Yin; Y.Yin and 
K.Yasuda; Albadawi, Z., Bashir, H., Chen, M; Selim, 
H.M., Askin, R.G., and Vakharia, A.J; Fraser, K., 
Harris, H., Luong, L [8-15], but focus was on layout 
design, batch scheduling, material flows, multi 
objective and development of mathematical models. 
Some suggested use of AI based tools from human 
factor perspective, cell penetration problems, industry 
specific cases and optimization of two stage models 
Johnson, D.J., Wemmerlov, U; Suresh, G; 
Chipperfield, A., Fleming, P, Polheim, H., Fonseca, 
C; Wemmerlov, U. and Johnson, D.J; Y.Yin, C.Xu 
and L.Hu; Yi Kou, Jianjun Yang [16-21]. The 
purpose of this work is to minimize the intercellular 
movement of parts for the formation of 
manufacturing cells at precise level.  An optimized 
arrangement of machines can be formed to indirectly 
reduce material handling cost and improve 
productivity and to investigate the ability of GA in 
the optimization of cellular manufacturing systems in 
our environment and the benefits of using GA 
approach as compared to traditional optimization 
methods. 

 
 
 

2. Research Methodology 
 
  Genetic algorithms are very efficient search 

algorithms based on the mechanics of natural 
selection process. They have been used very 
successfully to solve a wide range of complex 
optimization problems. As the formation of 
manufacturing cells in cellular manufacturing is a 
complex problem GAs are suited to this problem. 
Genetic algorithms are very effective and flexible 
optimization tools as they produce optimal or near-
optimal solutions not a single solution like traditional 
optimization methods, hence GAs are flexible in 
nature. In the formation of manufacturing cells often 
we need to optimize more than one criterion thus 
optimization become very difficult and a lot of time 
would be required to solve problem in such cases. 
Traditional approaches are normally based on only 
one criterion to create machine cells and ignore other 
very important parameters such as processing time of 
parts and machine capacity. The processing time of 
parts, machine capacity and the number of parts 
required which should be known for the formation of 
manufacturing cells are totally ignored.   

   In order to overcome the shortcomings of 
traditional optimization methods and to achieve 
flexibility when solving complex optimization 
problems, a GA based fitness function is developed 
for the formation of manufacturing cells. The 
objective function used for the formation of 
manufacturing cells is to minimize the intercellular 
movement of parts shown in figure 1. 

 
  
    Figure 1 Genetic Operation Process     

 
  Different parts of project are being manufactured 

at shop floor. Manufacturing equipment includes 
turning machines, milling machines, drilling 
machines, rolling machine, shearing machine, 
hydraulic press and surface grinder. The machines 
are required to be arranged in manufacturing cells in 
such away that intercellular movement of parts is 
minimized to a certain level. At present the machines 
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are not arranged in manufacturing cells and different 
parts are processed on machines according to process 
plan sheets. As the production requirement of each 
part increases, there are problems regarding parts 
movements in machines and material handling. The 
routing information of each part from process plan 
sheet of the part is given in table 1.  

 
Table 1 Routing Information of parts 

 
 
 

  Since total number of parts = 30; total number of 
machines = 14; production requirement of each part = 
5, this means that total 150 parts have to be 
manufactured. Based on the routing information of 
each part a part-machine incidence matrix Eji is 
written as:                               
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10000010000110

00011000000000

00000000011000

01001001000000

00100100100000

10000000000001

00000011000001

00000000011000

10000100000000

00000011000000

00000010000000

01000000000000

00000011000000

00000000011000

00010000101010

00000000011000

00100001000001

00010000001100

00100000100000

00000000001100

00010000110010

11000000000000

00110100000100

01000100000000

00000010011000

00101100000000

00000101000011

00000011001000

00000011001000

   





































































































Eji

 

 
Where 
           j = part number; i = machine number 
  Eji is a 30*14 matrix which shows processing 

requirement of each part, i = 1; if part is processed on 
machine and zero otherwise. The objective function 
is to minimize the intercellular movement of parts. 
The objective of fitness function is denoted as ‘F’. 

  Intercellular movement of parts = 
 (production requirement of each part) 
(number of  

                                              movements of parts 
to each cell – 1) 

Production requirement of each part is 
represented by a matrix Nj , Nj is a 1*n matrix. 

 
  Xil is a machines*cells matrix and 

    









otherwise   0

     cellin  is i machine if   1
  

l
X il       



Life Science Journal 2013;9(4)      http://www.lifesciencesite.com 

http://www.lifesciencesite.com  802  lifesciencej@gmail.com 

   Eji is an n*m matrix and  










otherwise   0

  i machineon   processed is jpart  if   1
  jiE

 Yjl is a parts*cells matrix, and 

  In other words matrix Yjl shows cellular 
movement of parts.  

  If we represent intercellular movement of parts 
by F then combining the information given above in 
mathematical form [22]: 

 
 











n

j

k

l
jlj YNF

1 1

1      ……….  

1  
 Where       

   j = part number 
   i = machine number 
   n = total number of parts 
   l = cell number 
   m = total number of machines 
    k = total number of cells 
   Nj = production requirement 

of each part 
       Yjl = parts * cell matrix 

showing information whether the part is in  
 manufacturing cell or 

not. 
   Yjl = 1 if part in cell and zero 

otherwise.  

3. Parameter Settings and Method of Analysis

  For using Genetic Algorithm technique for the 
formation of manufacturing cells the parameters are 
set as: The initial population (chromosomes) is 
generated randomly; Integer based chromosome’s 
representation is used which inform length of 
individual equal to total number of machines; 
crossover probability = 0.7; mutation probability = 
0.07; the initial population size = 10; total no. of 
generations = 10; twenty percent elitism criteria are 
used i.e. 02 individuals with the best fitness values 
are automatically selected for next generation; the 
position of gene shows machine number and the 

Figure 2 Machines in manufacturing cell 

  It is shown that part 1 is being processed at 
machines 3, 4 and 7. Now machine 3 is in cell 3, 
machine 4 is in cell 2 and machine 7 is in cell 1. So 
total number of cellular movements for part 1 is 3 
and intercellular movements for part 1 are 2 
respectively. Similarly intercellular movements for 
other parts can also be found e.g. Intercellular 
movements for parts 3, 7, 11, 15, 22, 26, and 30 are 
2, 2, 0, 2, 0, 0, and 1 respectively. 

3.1 Calculation Methodology and Chromosome 
Representation 

  For the chromosome [2 1 3 2 3 1 1 2 3 3 1 2 3 
2], matrix X which shows information of different 
machines into manufacturing cells is written as: 

Xil is a machines* cells matrix 

which is three in this problem; generation gap 
(GGAP) of 0.1 is used for individuals/
chromosomes which are the weakest in the 
process of evolution i.e. only one chromosome is 
replaced by new one. The above mentioned 
parameter setting can be illustrated by following 
chromosome:
            [2 1 3 2 3 1 1 2 3 3 1 2 3 2]
  There are fourteen digits in the chromosome 
showing 14 numbers of machines; manufacturing 
cell 1 (C1) has machines 2, 6, 7 & 11; 
manufacturing cell 2 (C2) has machines 1, 4,8,12 
& 14, and manufacturing cell 3 (C3) has 
machines 3, 5,9,10 & 13 respectively shown in 
figure 2.



Life Science Journal 2013;9(4)      http://www.lifesciencesite.com 

http://www.lifesciencesite.com  803  lifesciencej@gmail.com 





















































01 0

1 00

01 0

001

1 00

1 00

01 0

001

001

1 00

01 0

1 00

001

01 0

ilX

  Eji is a parts*machines matrix; and A=Eji*Xil     
(parts*machine matrix)*(machine*cell matrix) 

  Matrix A is a parts*cells matrix showing number 
of parts movements to each manufacturing cell. 

  Yjl is 1 if part visits manufacturing cell and zero 
otherwise;    

  B = Yjl' ; matrix B is transpose of Yjl matrix to 
calculate no. of cellular movements of each part 

  Matrix C shows number of cellular movements 
of each part. 

D = C-1; matrix D shows number of inter cellular 
movements of each part 

E = D'; E is transpose of matrix D, transpose is 
taken so that it can be multiplied with matrix N 

N = matrix N shows part demand for each part 

F=N*E =140    
  For the chromosome mentioned above the total 

number of intercellular movements are 140 to 
manufacture thirty different parts of quantity five 
each. For easing the above mentioned calculation 
MAT LAB code has been developed and 
implemented. 

  Each population consists of ten 
chromosomes/individuals. Integer based 
chromosomes representation is used. Length of 
individual (LIND) = total number of machines: 

[2 1 3 2 3 1 1 2 3 3 1 2 3 2] 
  The chromosome shows that there are total 14 

machines, and integers 1, 2, and 3 show numbers of 
manufacturing cells. Gene value varies from one to 
total number of manufacturing cells which is 3 in this 
case shows cell number. Further gene position shows 
the machine number and chromosome machines 2, 6, 
7, and 11 are in cell 1, machines 1, 4, 8, 12, and 14 
are in cell 2, and machines 3, 5, 9, 10, and 13 are in 
cell 3. The initial population is generated randomly. 
Initial population is denoted by P (0) and consists of 
10 chromosomes. 
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3.2 Evaluation and Generation  

Evaluation of Generation 1 

  Objective function values for the initial 
population (10 randomly generated chromosomes) 
are calculated by using code The values are: 

[155, 150, 120, 145, 130, 140, 120, 120, 170, 
150] 

  Average value of fitness function = 140  
  The individuals in the current generation are 

used to create children that make up the next 
generation. Individuals in the current generation with 
the best fitness values are called elite children. Beside 
elite children genetic algorithm creates crossover 
children by selecting genes from a pair of individuals 
in the current generation and combines them to form 
children. the before and after crossovers are given 
below:  

  After crossover 

  Crossover enables the algorithm to extract the 
best genes from different individuals and recombine 
them into superior children. Another important 
genetic algorithm operator is mutation. In mutation 
random changes are applied to a single individual in 
the current generation to create a child. For example 

  Mutation increases the likelihood that algorithm 
will generate individuals with better fitness values 
otherwise algorithm could produce individuals whose 
genes were a subset of the combined genes in the 
initial population. 

Calculation for Second Generation 

 Fitness function values from generation 1 

[155, 150, 120, 145, 130, 140, 120, 170, 120, 
150] 

  Average fitness function value = sum of the 
individual values/number of individual 

  = 140 

  The steps to select individuals for 2nd generation 
in which 20% elitism criterion is used i.e. from 10 
individuals in the generation 02 individuals with best 
fitness value will selected in 2nd generation. These are 
called elite children. The remaining 08 individuals 
are obtained by universal stochastic sampling and 
then new children for 2nd generation are created by 
crossover and mutation operations and shown in 
figure 2. Crossover probability of 0.7 is used which 
means that the number of crossover children will be 
0.7*8=5.6 rounded off to 06, and the remaining 02 
children will be muted children. 

Table 2 Fitness values and selection probability of 
chromosomes of initial population. 

Number 
of 

individuals 

Fitness 
value 

Selection 
probability = 

individual fitness 
value/ sum of 

individual values 
1 155 0.110 
2 150 0.107 
3 120 0.085 
4 145 0.103 
5 130 0.092 
6 140 0.100 
7 120 0.085 
8 170 0.121 
9 120 0.085 
10 150 0.107 
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  In stochastic sampling selection probability of 
each individual is calculated and represented on 
scale. To select 08 individuals so 08 pointers will be 
drawn according to the method: Say 1st pointer 
position is 0.1 as it should be in the range of [0, 
1/8=0.125], Interval between pointers=total 
probability-position of 1st pointer/no. of pointers        

  =1.0-0.1/8 
  = 0.9/8=0.1125 

So, 1st pointer is at 0.1, 2nd at 0.225 and so on. 

0  0.110  0.217  0.302  0.405  0.497  0.597  0.682   0.803  0.888  1.0 

   1       2        3         4      5       6       7            8 

1    2         3      4     5         6      7     8     9     10 

Figure 3 Stochastic Universal Sampling 

By universal stochastic sampling individuals 
shown in figure 3, 10 are not selected and individuals 
1, 2, 4, 5, 6, 7, 8, and 9 are selected to perform 
genetic operators (crossover and mutation) to 
generate next population (generation).  

After crossover of chromosomes 3&4, 5&6, 7&8, 
and 9&10; and mutation of 5&6   

Evaluation of Generation 2  

  Fitness function value of each chromosome in 
generation 2 is calculated by using MAT LAB and 
method given above. The fitness values are: [120, 
120, 145, 125, 140, 140, 155, 140, 140, 155] 

Average value of fitness function for generation 2 
= 138 and comparison of generation 1 and 2 is shown 
in figure 4.  

Figure 4 Comparison of fitness values of generation 1 
and 2. 

  In the same way total 10 generations/populations 
are created by GA procedure and the fitness values 
are calculated for each chromosome in the 
generations. A generation gap (GGAP) of 0.1 is used 
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for generation number 6, 7, 9, and 10. This means 
that only 1 Chromosome is replaced by new 
chromosome in the selected individuals of 
generations 5, 6, 8, and 9 used to create generations 
6, 7, 9, and 10. The particular chromosome that is 
being replaced having largest fitness value and 
objective is to minimize the intercellular movements 
of parts so chromosome with largest fitness value is 
replaced by new one. 

4. Analysis and Discussion

  In the process of evolution from generation 1 to 
10 by using genetic operators and code, there is a 
random variation in the values of fitness function of 
chromosomes. During this process the weakest 
individuals tend to die over the period of time i.e. in 
the next generations. 

  Figure 4 compares the fitness values of 
chromosomes of generations 1, 5 and 10. It is clear 
that in the process of evolution by using GA the 
fitness value i.e. the intercellular movement of parts 
is decreasing. The process of evolution from 
generation 1 to generation 10 the chromosomes with 
the best fitness values tend to survive and the 
chromosomes with which least fit are replaced by 
new chromosomes by using different genetic 
operators. The use of different genetic operators 
enables the population size (number of 
chromosomes) to remain constant from generation 1 
to generation 10 and fitness values of different 
chromosomes can be compared as shown in figure 4. 
The areas of search space with better fitness values 
are identified. Generation 10 has chromosomes 1, 9 
with fitness value 75, chromosomes 2, 6 have fitness 
value 80 and the chromosome 7 has fitness value 85. 
These close fitness values (minimum number of 
intercellular movements) are very encouraging in 
making decisions where the best solution cannot be 
implemented due to economic constraints. The figure 

5 shows the effectiveness of GA in the formation of 
manufacturing cells. 

Figure 4 Comparison of fitness values of 
generations 1, 5 & 10. 

  Figure 5 shows the values of chromosome in 
each generation. It is evident from figure 5 that 
fitness values change randomly in the process of 
evolution. The figure 6 shows fitness values of elite 
chromosomes at each generation. As total number of 
generations are 10 and 20% elitism criteria has been 
used so figure 6 shows the fitness values of 20 elite 
chromosomes. For first two generations the fitness 
value of elite chromosomes is constant. Proceeding 
towards next generations in the evolutionary process 
there are random changes in the fitness values of 
chromosomes for generations 4, 5, and 6. For 
generations 7, 8, and 9 there are slight changes in 
fitness values of chromosomes with the fitness value 
decreasing all the time. Last generations 02 
chromosomes with minimum fitness value is 
obtained. 
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Figure 5 Fitness value of each chromosome in all 
generations. 

Figure 6 Fitness values of elite chromosomes at 
each generation. 

Figure 7 Lowest fitness values at each generation. 

  The figure 7 shows the lowest fitness value at 
each generation. For generation 1 the lowest value of 
fitness function is 120 and for last generation the 
lowest value is 75. Hence the value of fitness 
function i.e. the intercellular movement of parts is 
considerably reduced from generation 1 to 10. 

The figure 8 shows the average fitness function 
value at each generation. The average value of fitness 
function for generation 1 is 140 and in the process of 
evolution it has minimized to 92 for generation 10. 
Hence it is found that intercellular movements of 
parts are minimized by genetic algorithm approach. 
The plotted results show slow move towards the 
optimized value (minimum value of intercellular 
movement of parts). Although the process towards 
optimization is slow but it is encouraging that GA 
can produce optimized results for complex problems 
faced in modern manufacturing systems. 
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Figure 8 Average fitness values at each 
generation. 

5. Conclusion
  It is evident that genetic approach has minimized 

intercellular movements of parts i.e. for generation 1, 
the minimum value of intercellular movements is 120 
and in the process of evolution in the next 
generations the value of intercellular has minimized 
continuously reaching the minimum value of 75 for 
generation 10. Minimization of the intercellular 
movements will result in material handling cost 
reduction which indirectly improve productivity, 
profitability and give competitive edge to the 
manufacturing enterprise.  The set of solutions gives 
the flexibility required in manufacturing systems 
where certain things may happen which will not 
allow the best solution to be implemented due 
economic constraints and decision maker can choose 
other solutions which are not the best but good 
without having to run the program again. A small 
change in the value and position of gene in a 
chromosome causes significant reduction in 
intercellular movements of parts thus enabling us to 
make flexible decisions. Hence it is concluded that 
even changing the position of one machine in a 
cellular manufacturing system results in significant 
optimization results. The fitness value of elite 
chromosomes at first 02 generations is constant. In 
the evolutionary process for generations 3, 4, 5 and 6 
there are random changes in the fitness values of elite 
chromosomes. There are slight changes in the fitness 

values of elite chromosomes for generations 7, 8, and 
9. This shows that the implementation of GA
procedure in the formation of manufacturing cells 
gradually improves the search space until a minimum 
fitness value is achieved for last generation. The last 
generation has 02 elite chromosomes with the same 
fitness value. In this paper genetic algorithm 
approach has been used to minimize the intercellular 
movements of parts for the formation of 
manufacturing cells and the algorithm developed is 
for parts which are being processed on different 
machines. Development and modification of the 
algorithm to include alternative machines is a subject 
of further research. In this work fitness function is for 
one objective i.e. to minimize the intercellular 
movement of parts; a multi-objective genetic 
algorithm fitness function can be generated. By 
applying different genetic operators (different types 
of crossover, mutation, and reinsertion) and 
parameter settings in the evolutionary process, 
comparative effectiveness of the GA operators and 
algorithm can be checked and used for fine-tuning of 
solutions obtained from evolutionary process. Further 
research work is to minimize the backtracking 
movements of parts for the formation of 
manufacturing cells in cellular manufacturing 
systems. 
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1  Introduction. 
Stirling's formula for factorials in its 

simplest form is 

�! ~√2 � � �
�

�
�

�

  (1) 

This approximation is used in many 
applications, especially in statistics and in the theory 
of probability to help estimate the value of �!, where 
~ is used to indicate that the ratio of the two sides 
goes to 1 as � goes to ∞. In other words, we have 

lim
�→∞

�!

����/� ���
= √2 �. 

Stirling's formula was actually discovered 
by De Moivre (1667-1754) but James Stirling (1692-
1770) improved it by finding the value of the 

constant √2 �. A number of upper and lower bounds 
for �! have been obtained by various authors [4].  

J. Sandor and L. Debnath [7] found the following 
double inequality 

���√2 � ����

√�
< �! <   

���√2 � ����

√� − 1
 � ≥ 2       (2)  

After that, this formula and other similar 
estimations were established by Guo [3]. N. Batir [1] 
refined and extended the double inequality (2) to the 
form for � ≥ 1   

�� =
���√2 � ����

�� − (1 − 2����)
< �! <

���√2 � ����

�� − 1/6

= � �  (3) 
which is better than the Burnside's formula for  [2] 

�! ~√2 � �
� + 1/2

�
�

���/�

 (4). 

C. Mortici [5] discuss in the double inequality 
(2) and established an asymptotic expansion, leading 
to a new accurate approximation formula which 
provides all exact digits of �! , for every � ≤ 28 . 
Mortici's formula is stronger than the upper bound �� 
in the double inequality (3). 
In this short note, we will improve the lower bound 
of the double inequality (3) and  we will prove its 
upper bound by different method. Throughout this 
work, the logarithmic derivative 
of the gamma function 

Γ(�) = � �������
∞

�

 ��, 

 denoted by  

�(�) =
Γ′(�)

Γ(�)
, 

is called the psi or digamma function. One of the 
elementary properties of the gamma function is the 
functional equation Γ(� + 1 ) = � Γ(�), in particular 
�! = Γ(� + 1 ). 

In order to prove our main result we need 
the following Theorem 

Theorem 1. 
For � > 1 
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log � −
1

2�
−

1

12 ��
< �(�)    

< log � −
1

2�
−

2� − 1

2 ��
,         (5) 

where � is the Euler-Mascheroni constant. 

2 Main result 
Our main result is the following Theorem: 

Theorem 2. 
For � > 1 

���√2 � ��

�� − (2 � − 1)
< Γ(�) <

���√2 � ��

�� − 1/6
, (6) 

where � is the Euler-Mascheroni constant. 

Proof. 
Let the function  

�� (�) =
���√2 � ��

√� − �
Γ(�),    � > � > 0.       (7) 

It is clear that 
���

(�) < ���
(�),     ∀�� < ��,          (8) 

which means that �� (�) is increasing function w.r.t. 
�. Also, 

lim
�→∞

�� (�) = 1.      (9) 

Now 

�

��
�� (�) = � � (�) �

−1

2(� − �)
+ log �

− �(�)�        (10) 

There are two cases:  
The first case if we take 

log � −
1

2�
−

1

12 ��
< �(�), 

then we get for � > 1, � that 
�

��
�� (�) < �� (�) �

−1

2(� − �)
+

1

2�
+

1

12 ��
�

< �� (�) �
� − (1 + 6�)�

12 ��(� − �)
�

< 0
if � − (1 + 6�)� ≤ 0 , which satisfies if � ≥ 1/6 . 
Then the function �� (�) is decreasing function for 

� ≥ 1/6   and � > 1 . But  
lim
�→∞

�� (�) = 1,  

then we obtain 

�� (�) > 1,            � ≥
1

6
; � > 1        (11)  

Also, �� (�) is increasing function w.r.t. �, then 

�� (�) > ��/�(�) > 1,   � >
1

6
; � > 1 

which give us the following best upper bound of 
Sandor and Debnath's inequality 

Γ(�) <
���√2 � ��

�� − 1/6
,     � > 1.        (12) 

The second case if we take 

�(�) < log � −
1

2�
−

2� − 1

2 ��
, 

then we get for � > 1, � that 
�

��
��(�) > ��(�) �

−1

2(� − �)
+

1

2�
+

2� − 1

2 ��
�

> ��(�) �
(� − �)(2� − 1) − ��

2 ��(� − �)
�

> 0
if (� − �)(2� − 1) − �� ≥ 0 , which equivalent  

� ≤
�

1 +
�

2� − 1

≤ 2� − 1   ∀ � > 1. 

Then the function ��(�) is increasing function 

for � ≤ 2� − 1  and � > 1 . But  
lim
�→∞

��(�) = 1,  

then we  obtain 
��(�) < 1, � ≤ 2� − 1 ; � > 1.    (13)  

Also, ��(�) is increasing function w.r.t. �, then 

��(�) ≤ � ����(�) < 1,       � ≤ 2� − 1 ; � > 1 

which give us the following best lower bound of 
Sandor and Debnath's inequality 

Γ(�) >
���√2 � ��

�� − (2 � − 1)
, � > 1.       (14) 

In particular, if we put � = 1  in (6), we have for  
� > 1 

  �� =  
���√2 � ����

�� − (2 � − 1)
 < �!    

     <
���√2 � ����

�� − 1/6
 = � �        (15) 

It is clear that 1 − 2���� < 2 � − 1, which 
gives us that �� < �� < �! for � > 1. Then the lower 
bound of (15) is better than the lower bound of (3). 
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Abstract: Background: No consensus exists regarding the optimal treatment of ipsilateral femoral neck and shaft 
fractures. We report our experience of managing 13 patients with ipsilateral femoral neck and shaft fractures by using 
either cannulated screws or dynamic hip screws for the neck and retrograde femoral nail for the shaft. 
The purpose of this study is to evaluate the function; outcome and healing of that complicated fractures. Material and 
methods: A consent was taken from thirteen patients who sustained ipsilateral femoral shaft and neck fractures from 
January 2007 and March 2011 in El Minoufiya University Hospital in Egypt. 10 patients with fracture neck femur had 
been treated with cannulated screws while 3 patients were treated by dynamic hip screw. all fractures shaft had been 
treated with retrograde femoral nail.. The mean follow up period was 18 months with range from 12-36 months. 
Results: There were 10 males and 3 females. The average age was 31 years old with range of 19-45years. The mean 
follow up period was 18 months with range from 12-36 months. The average healing period of femoral neck fracture 
was 14 weeks and all femoral neck fractures united. Average union time for femoral shaft fractures was 19 weeks 
(range, 16–36 weeks). Three femoral shaft fractures needed bone graft at six months. Conclusions: The treatment 
methods used in the present study achieved satisfactory functional outcome in these complex fractures. The femoral 
neck fracture should preferably be stabilized first.  
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1. Introduction 

Ipsilateral fractures of the femoral neck and 
shaft were first reported in 1953(1).  

Combined fractures of neck femur and 
femoral shaft are the result of high energy trauma, 
such as motor vehicle accidents (MVA) and falls from 
heights. The fracture occurs when hip is axially loaded 
while leg is abducted.(2)  

A number of issues increase the difficulty 
and complexity of managing a combined femoral 
neck–shaft injury as compared with addressing either 
fracture alone. The optimal timing of fixation, 
sequence of fracture fixation, and implant selection 
must be considered, yet little data exist regarding the 
optimal management of these fractures. It is clear, 
however, that excellent reduction of both fractures is 
the goal of treatment of this injury pattern. (3-9) 

The ideal fixation strategy for high-energy 
ipsilateral femoral neck and shaft fractures remains 
controversial. Although a general consensus exists that 
early fixation of these injuries is appropriate, the 
prioritization of fractures and optimal implant 
selection in the operating room remain to be defined.  

Many implant options exist to manage the 
combined neck–shaft injury. These include antegrade 
femoral nailing with cancellous screws placed around 
the nail for the neck fracture, cephalomedullary 
nailing using the proximal interlocking screws for 
neck fixation, plate fixation of the diaphyseal fracture 
with cancellous screw or sliding hip screw fixation of 
the neck fracture, and retrograde intramedullary 

nailing for shaft fixation with cancellous screw or 
sliding hip screw fixation of the diaphyseal fracture. 
All these techniques have demonstrated varying 
degrees of success, with reported rates of femoral neck 
and shaft nonunions as high as 25% and 10%, 
respectively. No studies to date have conclusively 
demonstrated superiority of any particular devices on 
long term clinical outcomes. (10) 

Currently, there is no biomechanical evidence 
in the literature to support a particular construct 
combination from the numerous available options for 
ipsilateral neck and femoral shaft fracture fixation. 
 
2. Material and methods  

Between January 2007 and March 2011in El 
Minoufiya University Hospital in Egypt, 13 patients 
with ipsilateral fracture neck femur and femoral shaft 
fracture had been treated with either cannulated 
screws or dynamic hip screw for fracture neck femur 
and retrograde femoral nail for fracture shaft femur. 
Patients with neck and shaft fractures more than 
eighteen years of age were included. All 
peritrochanteric fracture ,iatrogenic neck  fractures 
and fracture proximal third femur were excluded . 
There were 10 males and 3 females. The mean age 
was 31 years old with range of 19-45years. 8 patients 
had non-displaced fracture neck femur (Garden I or II) 
while 5 patients were displaced (Garden III). All 
fractures shaft femur were displaced and 2 patients 
were open and had Gustlio-Anderson type I. Nine 
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patients had a femoral shaft fracture in the middle 
third and four in the distal third. According to the 
Winquist-Hansen classification, there were 2 patients 
type I,7 patients type II, 4patients type III. All 
fractures were treated emergently within 48 hours of 
the injuries. Two patients had associated injuries, one 
had ipsilateral fracture both bone leg which was 
treated by interlocking tibial nail while the second had 
fracture patella which was treated by tension band.    

Surgery was performed with the patient in a 
supine position with fractured limb on sterile 
radiolucent table and knee flexed 90 degree. With this 
positioning, movement of the C arm is free in both AP 
and lateral position around the hip and thigh.   

Fracture neck femur was fixed first, non-
displaced fractures neck femur (Garden I or II) were 
fixed by three cannulated screws without 
manipulation. Displaces fractures neck femur (Garden 
III) was reduced by gentle manipulation except in one
case were open reduction had been done. 

A midline incision from the upper pole of the 
patella to tibial tubercle, then medial parapatellar 
approach is done to expose intercondylar notch. Awl 
was placed 1cms anterior to attachment of anterior 
cruciate ligament, in midline of the shaft in both AP 

and lateral view. Guide wire is introduced and trial 
reduction is attempted by applying manual traction. In 
10 cases closed reduction had succeeded while in 3 
cases closed reduction had been failed, so open 
reduction had been done. All cases were fixed by 
retrograde interlocking nail femur.   

Operations were performed within a mean of 
48 hours following trauma 

All patients received perioperative antibiotic 
prophylaxis in the injection form 1 h before surgery 
until the seventh postoperative day followed by oral 
antibiotic until removal of stitches. On the second 
postoperative day, range of movement exercises was 
started. Non touch weight bearing was allowed using 
crutches after stitches removal.  

3. Results
The mean follow up period was 18 months 

with range from 12-36 months 
Patients were followed at monthly intervals 

up to six months, then at three monthly intervals up to 
one year, and then every six months up to the last 
follow-up. The follow-up study included both clinical 
and radiological evaluations.  

Table I: The function assessment system adapted from Friedman and Wyman, 1986 
Result Activities of daily living Pain Range of motion 

Good No limitation Nil Less than 20% loss of 

hip or knee 

Fair Mild limitation Mild to moderate 20%–50% loss of hip 

or knee motion 

Poor Moderate limitation Severe More than 50% loss of 

hip or knee motion 

Nine cases were good, three cases were fair and only one case was poor. 

The poor result was attributed to open 
reduction of the femoral neck and delayed union of the 
femoral shaft and the patient had more than 50% 
limitation of knee motion. 
Progressive weight bearing was allowed after the 
appearance of callus on radiographs. Postoperative 
radiographs follow up were done for all cases to assess 
accuracy of fracture reduction, progression to union  
and early detection of femoral head osteonecrosis. 

The average healing period of femoral neck fracture 
was 14 weeks and all femoral neck fractures united. 
Neither osteonecrosis of femoral head nor  fracture 
neck femur nonunion was observed. 
The shaft fracture is often highly comminuted, 
reflecting the high-energy nature of this injury. 
Average union time for femoral shaft fractures was 19 
weeks (range, 16–36 weeks). Three femoral shaft 
fractures needed bone graft at six months and on 9 
months follow up, those united without further 
interventions.  
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(a) (b) 

(c) 
Figure 1: (a) Preoperative radiogtraph of 25 years old male with RTA 

(b)and (c) Postoperatve  radiograph  6 months showing  complete  union at 6 months follow up. 

(a) (b) 
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(c)  (d) 

 

                
(e)                                                                          (f) 

 
Figure 2  (a) (b)  Preoperatve radiograph of 39 years old male with RTA 

(c) (d) (e) (f) Postoperatve radiograph  showing complete union at 9 months follow up. 
 
4. Discussion 

Ipsilateral fracture neck femur and fracture 
shaft femur represent complex fracture pattern so it is 
mandatory to do plain antero-posterior and lateral 
views of the hip to avoid miss diagnosis of fracture 
neck femur in each fracture shaft femur. The majority 
of the patients in the present series were young males 
with high-energy trauma, as also reported in the 
literature. Femoral neck fractures were most often 
basilar in the present series and in other series. (2)  

Although evidence has been presented to 
support fracture fixation in either sequence, the most 
devastating potential sequelae involve the 
management of the femoral neck fracture. Delayed 
fixation of displaced neck fractures has been shown to 
be associated with an increased risk of a vascular 
necrosis. Due to the lack of successful salvage options 
for femoral head osteonecrosis in the young adult, 

prioritization of formal reduction and internal fixation 
of the displaced neck fracture has been advocated  

Though there is confusion regarding which 
fracture should be managed first, there appears to be a 
general consensus regarding the seriousness of the 
complications involving femoral neck fractures so we 
stabilized femoral neck fractures first in all patients. 

There is still no consensus on the optimal 
treatment method for these complex fractures. In a 
meta-analysis of the reports published in the literature, 
the locked intramedullary nails or reconstruction nails 
yielded results that were superior to those for 
combinations of plates. The plate series was associated 
with more frequent infections and nonunion, while the 
nail fixations were complicated by rotatory 
malalignments and shortenings.  

The choice of the implant was influenced by 
the surgeon’s preference. Kao has found 
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reconstruction nailing to be technically demanding. It 
is difficult to achieve reductions in displaced femoral 
neck fractures in such complex injuries with 
reconstruction nailing, and varus nonunion or 
malunion can occur.(11) 

In our series, fractures with neck fractures 
were managed effectively with 2 devices. In all cases, 
anatomic neck alignment was maintained; fixation of 
the femoral neck was performed in all cases with a 
screw, before nail passage, and we feel that this was 
an important factor in preventing displacement of the 
femoral neck fracture during shaft fixation. 

Singh et al., stated that the  choice of the 
treatment method should be dictated primarily by the 
type of femoral neck fracture and the surgeons 
familiarity with the treatment method chosen. The 
femoral neck fracture should preferably be stabilized 
first, and a delay of 56 days does not affect the 
ultimate functional outcome. (1) 
Watson  and Moed also reported more femoral shaft 
non unions than expected in their series, requiring 
more revision procedures than femoral neck non 
unions to achieve union. (12) 

Bedi et al., stated that open reduction and 
internal fixation of a displaced femoral neck fracture 
followed by retrograde nailing of the femoral shaft 
allowed accurate reduction and uneventful union of 
both fractures in most patients. The use of a 
cephalomedullary device to address both fractures 
simultaneously led to a significantly higher rate of mal 
reduction of one of the fractures.(13) 

5. Conclusion
Fracture neck femur in ipsilateral fracture 

neck femur and fracture shaft femur differ from 
isolated fracture neck femur in that most of energy is 
absorbed by the fracture shaft lead to non displaced or 
partially displaced fracture which reflect on the 
incidence of union and oestonecrosis; while in isolated 
neck fracture almost all energy is absorbed by fracture 
neck which may result in markedly displaced fracture.  
Uses of cannulated screws or dynamic hip screw for 
fixation of fracture neck femur and uses of retrograde 
interlocking nail for femoral shaft fracture achieved 
satisfactory functional outcome in these complex 
fractures. 
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Abstract: Obesity is a major global epidemic problem. Obesity results from the combined effects of genes, 
environment, lifestyle and the interactions of these factors. The leptin receptor gene plays a critical role in the 
regulation of body weight. Genetic variations of leptin receptor gene may play a role in the pathophysiology of 
human obesity. In this study, the association between the LepR gene polymorphism and obesity in Jeddah population 
was evaluated by determine the distribution of alleles frequency of the leptin receptor GLN223ARG polymorphism 
in 180 volunteers (94 males & 86 females). Each gender was divided into 2 groups: Children and Teenager (6-17 
years old), and Adults (18-27 years old). As well as each group were divided into 2 sub-groups according to BMI 
obese and non obese (control). When comparison the obese and non obese groups, results demonstrated that no 
significant difference between genotype distribution and body mass index (BMI), weight, hip, waist and waist-hip 
ratio (WHR). In contrast, there was a significant increase in GG genotype (OR= 19.11, 95%CI: 0.95-384.95, P= 
0.01) compared to AA genotype, and GG genotype (OR= 25.24, 95%CI: 1.25-509.46, P= 0.006) compared to AG 
genotype in males children and teenagers, which suggests that genetic polymorphisms (GLN223ARG) of leptin 
receptor gene may play a role in prevalence of obesity in children and teenagers males group.  
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1. Introduction
Obesity is a major global epidemic problem and 

it is a complex disorder resulting from a net 
imbalance between genetic, energy intake and 
expenditure. Obesity results from the combined 
effects of genes, environment, lifestyle and the 
interactions of these factors (Bouchard, 1994 and 
Mantzoros, 1999). Obesity is the most common 
nutritional problem in the United States (Devlin, 
2002) and increasing in Kingdom of Saudi Arabia 
(KSA) (Al-Nozha et al., 2005). Previous studies in 
KSA, conducted from 1990 to1993, have shown an 
overall prevalence of obesity of 22.1% and 
approximately 53% of Saudi adults are either 
overweight or obese (Al-Nozha et al., 2005). Obesity 
rate in Saudi Arabia was much higher, especially 
among females (Al-Othaimeen et al., 2007). This 
indicates that health authorities need to address the 
problem, for example with a campaign for nutrition 
education and physical activity for the general 
population.  

Childhood obesity increases the risk of obesity 
in adulthood. Whitaker et al., (1997) found that 
obesity is an increasingly important predictor of adult 
obesity among older children. Moreover, overweight 
in adolescence predicts a broad range of adverse 
health effects (Must et al., 1992) Therefore, it is 
important to identify the cause of obesity, and to 
prevent obesity in childhood. 

The name leptin was derived from the Greek 
word ο: root leptos, meaning thin, because it 

induces weight loss when injected in mice (Mouzon 
et al., 2006). This name was proposed by (Halaas et 
al., 1995) for the fat-regulating hormone Leptin is an 
adipose-derived cytokine present in the circulation in 
amounts proportional to fat mass (Mergen et al., 
2007) encoded by the obese (Ob) gene localized on 
human and mouse 7 and 6 chromosomes, 
respectively. The Ob gene was first discovered in 
adipose tissue of the obese mouse through positional 
cloning. The full coding sequence contains 167 amino 
acids and represents a 21-amino-acid signal peptide 
and 146-amino-acid circulating bioactive hormone. In 
both human and mouse, the leptin gene is composed 
of three exons and two introns (Bagchi and Preuss, 
2007). 

The Ob gene is highly conserved among 
vertebrates. Mouse leptin shares 84% sequence 
identity to the product of the human Ob gene. When 
mutated Ob gene, the Ob gene is no longer deliver its 
appetite-suppressing message. The mice consequently 
develop a syndrome that resembles extreme obesity 
and type 2 diabetes in humans (Munsch and 
Beglinger, 2005). 

Leptin circulates in blood as a 16 kDa 
monomeric protein, (Munsch and Beglinger, 2005; 
Castracane and Henson, 2006; Mouzon et al., 
2006), which is mainly but not exclusively produced 
by white adipose tissue (WAT) as a negative 
feedback response to maintain body weight by 
regulating appetite and fat metabolism (Ahima, 2006; 
Prieur et al., 2008). Leptin acts as a signal to help the 
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body decide when it has eaten enough food to feel 
full. Leptin levels in WAT and plasma are related to 
energy stores, such that leptin increases in well fed 
state and decreases during fasting (Ahima, 2006). 
Leptin levels fits the criteria for a feedback signal 
from body energy stores to the brain as defined by 
Kennedy in 1953: leptin levels drop during 
starvation, when fat depots are depleted to support the 
organism's basic energy needs, and leptin levels rise 
during refeeding where fat depots are replenished 
(Kennedy 1953; Münzberg et al., 2005). 

The leptin receptor plays a critical role in the 
regulation of body weight, fat storage and energy 
homeostasis. In several studies it could be shown that 
LepR variations can lead to extreme obesity.  The 
leptin receptor is encoded by the diabetes (db) gene 
(Matsuoka et al., 1997). Were the first to isolate and 
describe the leptin receptor (LepR) in mice. The 
human LepR gene is found on chromosome 1p31, 
spans about 70 kb, and contains 20 exons 
(Thompson* et al., 1997). Leptin is predominantly 
produced by adipocytes, but leptin receptors are 
located in many tissues, in organs involved in energy 
storage, metabolism and digestion, such as skeletal 
muscle, adipose tissue, pancreas, stomach, small 
intestine, colon and liver. There are many peripheral 
tissues as sites of LepR, such as brain (the choroid 
plexus and hypothalamus), the lungs, kidneys, 
adrenals, ovaries, uterus and testes. LepR can be also 
found in tissue related to immunity, such as spleen, 
thymus, lymph nodes haematopietic cells and T-cells 
(Frühbeck, 2001; Margetic et al., 2002; Bjorbaek 
and Kahn, 2004; Bagchi and Preuss, 2007) 

Single Nucleotide Polymorphisms (SNPs) are 
the most common genetic variants. SNPs are a single 
base substitution of one nucleotide with another 
throughout the human genome, in both coding and 
non-coding regions. This type of polymorphisms is 
the most common variations among individuals 
(Venter et al., 2001). Several such polymorphisms 
exist in the leptin receptor gene including these at 
codons 109, 204, 223, 343, 492, 656, 976 and 1019. 
Were the first to identify a single nucleotide 
polymorphism in the coding region of the leptin 
receptor gene, GLN223ARG or Q223R. The 
GLN223ARG polymorphism, characterized by an 
adenine (A) to guanine (G) transition at position 668 
of codon 223 in exon 6 in the extracellular domain of 
LepR, results in an amino acid substitution (a 
glutamine with an arginine) (CAG to CGG) (Gotoda 
et al., 1997; Thompsonet al., 1997; Richert et al., 
2007). 

The GLN223ARG mutation has shown greater 
consistency in their association with obesity in 
different population studies. It has been suggested 
that the change of amino acid glutamine (GLN or Q) 

by an arginine (ARG or R) causes a change of electric 
charge from neutral to positive, which can affect the 
functional characteristics of the receptor and is 
thought to be associated with an impaired signaling 
capacity of the leptin receptor and with higher mean 
circulating levels of leptin. Numerous analyses of 
LepR SNPs have been published over the last decade. 
The SNP GLN223ARG (A>G) has been studied 
extensively in a wide range of populations, several 
studies have associated this variant with obesity but 
results were discordant (Matsuoka et al., 1997; 
Yiannakouris et al., 2001; Duarte et al., 2006; 
Duarte  et al., 2007; Constantin et al., 2010). 

   The GLN223ARG leptin receptor 
polymorphism investigated in this study results from 
the substitution of amino acid from glutamine (CAG) 
to arginine (CGG) in the extracellular domain of the 
receptor. This may results in altered leptin binding 
and therefore, receptor dimerization and signaling 
capacity of the leptin receptor. To investigate the 
frequency of the GLN223ARG alleles in Jeddah 
population, DNA extracted from blood samples, 
digestion of the PCR product with the restriction 
enzyme MspI for detection of the alleles of 
GLN223ARG and Statistical analysis. 

2- Materials and Methods  
Human subjects: 

This study was approved by the ethical 
Committee (unit of biomedical ethics) from King 
Abdulaziz University; all participants gave their 
written informed consent of their participation. The 
study included 180 participant (94 males and 86 
females) randomly selected from Jeddah city 
population, aged 6 to 27 years. The blood samples of 
the subjects were collected from King Abdulaziz 
University Hospital in Jeddah. All the participants 
underwent complete physical examination. At the 
time of blood collection, information was recorded 
for all subjects, including height and weight (waist 
(WC), and hip circumferences (HC) only for 
females). All volunteers were asked to answer a 
questioner about family history of obesity and genetic 
diseases. Exclusion of pregnant women and people 
who use any treatment course in this study. Each 
gender was divided into two groups: from 6-17 years 
old (Children and Teenager), and from 19-27 years 
old (Adults). As well as each group were divided into 
two sub-groups according to BMI (Healthy "control" 
and obese). Classification of BMI for adults over the 
age of 20 years according to the World Health 
Organization (WHO) (Healthy BMI < 25and Obese 
BMI ≥25), while the children and teens, BMI is age- 
and sex- specific which often referred to as BMI-for-
age. We used the BMI-for-age growth charts (for girls 
& boys) from Centers for Disease Control and 
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Prevention (CD) and the American Academy of 
Pediatrics (AAP). After BMI is calculated, the BMI 
number is plotted on the BMI-for-age growth charts 
to obtain a percentile ranking (Healthy BMI < 85th 
percentile and Obese BMI≥85th percentile). The 
practical works of this research were conducted at the 
Biology Graduate Studies laboratories, sixth building 
at King Abdulaziz University, Jeddah. 
 
Methodology: 
Genetic Analysis: 

Genomic DNA was extracted from whole blood 
which stored in EDTA coated tubes by using Qiagen-
QIAamp DNA Blood Mini Kit. The concentration of 
genomic DNA was determined by the quantitative 
method, which is based on the optical density 
measurement. Was quantified using 
spectrophotometric analysis using 6800 UV/Vis 
Spectrophotometer (JENWAY, UK). The purity was 
determined by calculation the ratio of absorbance at 
260 nm to absorbance at 280 nm (A260/A280). Pure 
DNA should have an A260/A280 ratio of 1.7 - 1.9. 
 
Amplification for GLN223ARG gene: 

Genotyping of the LepR polymorphism was 
carried out using the polymerase chain reaction-
restriction fragment length polymorphism (PCR-
RFLP) assay with previously described primer pairs 
(Sorli Guerola, 2008). Forward primer: 5'- TCC TCT 
TTA AAA GCC TAT CCA GTA TTT-3', and 
Reverse primer: 5'- AGC TAG CAA ATA TTT TTG 
TAA GCA AT- 3'. PCR amplification products were 
obtained using (QIAGEN HotStarTaq Master Mix 
Kit) a final volume of 50μl and prepared as [2μl 
genomic DNA (2μg/μl), 25μl HotStar Taq Master 
Mix, 19μl RNase free water, 2 μl of each primer] in a 
Thermal cycler (mastercycle personal, Eppendorf, 
Germany). The amplification conditions were as 
follows: initial denaturation at 95°C for 15 min 
followed by 35 cycle of denaturation at 94°C for 1 
min, annealing at 55°C for 1 min and extension at 
72°C for 1 min, followed by final extension at 72°C 
for 10 min. The PCR product was purified by using 
the isolate PCR kit (Bioline Inc., USA). The DNA 
bands were Visualized under UV light and 
photographed using gel documentation (Moecular 
Imager® Gel DocTM XR + Systems with Image LabTM 
2.0 Software, BioRad, USA). The ethidium bromide 
(fluorescent dye) intercalates between bases of DNA 
causing the visualization of the bands. The gel was 
then photographed. 
 
Genotyping of rs1137101SNP in GLN223ARG 
gene: 

The resulting DNA fragment was 368bp in 
length. The genotypes for this SNP were determined 

by restriction fragment length polymorphism (RFLP) 
procedure. They were prepared as follows: in a 
labeled clean and dry Eppendorf tubes 10µl of PCR 
product, 16.3µl of sterile, deionized water, 0.2µl of 
100X BSA, 2µl of 10X RE Buffer, and mixed by 
pipetting. Finally, 1µl of restriction enzyme (MspI) 
were added. The tubes were incubated for 4 hours at 
37 C followed by heat inactivation for 15 minutes at 
65˚C. After that, the genotypes were resolved after 
running it on 2% (w/v) agarose gels electrophoresis. 
 
Statistical Analysis: 
     Statistical analysis of the data was performed 
using the Statistical Package for Social Science 
(SPSS for windows, version 16) (SPSS Inc., Chicago, 
IL, U.S.A). Descriptive data were given as mean ± 
standard deviation (SD). Differences among groups 
were tested using t-test for unpaired data. The Fisher's 
exact test and Chi-square test were applied to test the 
association between genotypes and clinical groups. 
Contingency analysis was applied to calculate the 
odds ratio (OR) and 95% confidence interval (CI) to 
estimate the relative risk and strength of association 
for their various genotypes or their combinations. 
Statistical significance was defined as the probability 
of P value less than or equal 0.05 (Two-sided). 
Hardy-Weinberg Equilibrium was tested by 
goodness-of fit χ2 test to compare the observed 
genotypes frequencies to the expected genotypes 
frequencies among the obese and non obese, chi-
sequare test featuring one degree of freedom. 
 
3- Results 

Table 1 shows males' group data; there were a 
significant difference between the obese group and 
non-obese group in weight, BMI and waist (P< 0.05). 
Table 2 shows females' group data, which represents 
a significant difference between the obese group and 
non-obese group, in weight, BMI, hip and waist (P< 
0.05).  

Figure 1 shows the genotyping results of 
GLN223ARG leptin receptor polymorphism. A single 
band of 368 bp shows the presence of allele A 
(GLN/GLN), while the presence of 2 bands of 245 
and 123 bp shows the presence of allele G 
(ARG/ARG). There are 2 bands for the G allele 
because this product contains a digestion site for the 
MspІ enzyme, which is absent when A is present. 
Therefore, the PCR product containing the G allele is 
cleaved by MspІ and produces 2 bands of low 
molecular weight. 

Table 3 shows the distribution of genotype and 
allele frequencies for GLN223ARG polymorphism in 
males' children and teenagers group (6-17 years old). 
The obese group genotyping were 40.9 % (n=9) 
homozygous AA, 36.4 % (n= 8) heterozygous AG 
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and 22.7 % (n= 5) homozygous GG compared to the 
non-obese group (control) (45.7 % (n= 16) 
homozygous AA, 54.3 % (n=19) heterozygous AG, 
the GG homozygous genotype was undetected in this 
group. In obese group, the frequency of the A and G 
alleles were 59.1 and 40.9 respectively compared to 
control group (A and G alleles frequency were 72.9 
and 27.1 respectively). In contrast, there were no 
significant differences in alleles frequencies between 

obese and non-obese group in this age class (P= 
0.12). 

When comparing the obese and control groups 
results, the frequency of the homozygote GG were 
highly significant (P= 0.006) because there was no 
GG genotype in control group. There was an 
increased frequency of the A allele in control group 
(72.9) compared to obese group (59.1) and an 
increased frequency of the G allele in obese group 
(40.9) compared to control group (27.1). 

Table 1: Descriptive of males group data (n = 94). 

Age class Variables 
BMI class 

P value 
Non obese Obese 

6-17 (y) 
n= 57 

n 35 (61.4%) 22(38.6%) 

Age (Years) 12.9±3.31 13.52±2.80 0.46 

Weight (Kg) 37.97±12.42 67.37±21.57 0.00* 

Height (m) 1.47±0.18 1.53±0.14 0.18 

BMI (Kg/m2) 17.02±2.59 28.25±7.03 0.00* 

Waist (cm) 65±6.87 87.95±15.42 0.00* 

18-27 (y) 
n= 37 

n 19 (51.4%) 18 (48.6%) 

Age (Years) 20.21±1.61 20.94±2.5 0.29 

Weight (Kg) 16±8.79 99.17±18.36 0.00* 

Height (m) 1.71±0.05 1.73±0.05 0.45 

BMI (Kg/m2) 20.75±2.59 33.29±6.24 0.00* 

Waist (cm) 77.05±7.01 1.03±16.04 0.00* 

* Significance (P< 0.05)Values are expressed as mean ± standard deviation (SD), and were compared by t-test.BMI;
Body mass index. n; No. of sample. 

   When comparing AA and AG genotype the 
odd ratio (OR) was (0.75), this indicated there were 
no effect and association. When comparing between 
AA and GG genotype (P= 0.01) the odd ratio was 
(19.11), which indicated that the odds of obese is 
about 19 times higher in GG genotype compared to 
control (RR=12.47, 95% CI: 0.75-207.2). When 
comparing between AG and GG genotype (P= 0.006) 
the odd ratio was (25.24), indicated that the odds of 
obese are about 25-fold higher in GG genotype than 
control (RR=15.71, 95% CI: 0.94-261.9). 

      Table 4 shows the distribution of genotype 
and allele frequencies of the obese males were 50% 
(n= 9) homozygous (AA), 50% (n= 9) heterozygous 
(AG) and the homozygous (GG) genotype was 
undetected, compared to the non obese males 
(control), the results were 47.4% (n= 9) homozygous 
(AA), 42.1% (n= 8) heterozygous (AG) and 10.5 (n= 
2) homozygous (GG). In obese group, the frequency
of the A and G alleles were 75 and 25 respectively; 
compared to control group, the frequency of the A 

and G alleles were 68.4 and 31.6 respectively. In 
contrast, there were no significant differences in 
frequencies of alleles between obese and non-obese 
group in this age class (P= 0.53).  

When comparing the obese and non-obese 
groups results, the frequency of the homozygous AA 
and heterozygous AG (P= 0.86), the homozygous AA 
and GG (P= 0.47), and heterozygous AG and 
homozygous GG (P= 0.47) were not significantly 
difference. Also, the frequency of dominant model 
AA and AG+GG genotype were not significantly 
difference (P= 0.86). There was an increased 
frequency of the A allele in the obese group (75) 
compared to non-obese group (68.4), and an 
increased frequency of the G allele in non-obese 
group (31.6) compared to obese group (25). When 
comparing AA and AG genotype the odd ratio was 
(1.13) and AA and GG genotype the odd ratio was 
(0.2), this indicates –nearly- non existence for the 
effect and association.  
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Table 2: Descriptive of females group data (n = 86). 

Age class Variables 
BMI class 

P value 
Non obese Obese 

6-17 (y) 
n= 50 

n 33 (66%) 17 (34%) 

Age (Years) 13.05±2.61 12.24±3.23 0.34 

Weight (Kg) 38.52±10.93 54.82±17.53 0.00* 

Height (m) 1.46±0.13 1.44±0.12 0.51 

BMI (Kg/m2) 17.68±2.89 25.10±5.55 0.00* 

Hip (cm) 79.69±10.09 93.71±11.83 0.00* 

Waist (cm) 66.20±8.94 85.12±15.25 0.00* 

WHR 0.83±0.05 0.91±0.10 0.00* 

18-27 (y) 
n= 36 

n 19 (52.8%) 17 (47.2%) 

Age (Years) 21.37±2.73 21±1.93 0.64 

Weight (Kg) 50.42±8.33 78.41±12.45 0.00* 

Height (m) 1.58±0.04 1.59±0.05 0.63 

BMI (Kg/m2) 20.24±3.24 31.14±4.26 0.00* 

Hip (cm) 93.24±6.86 1.16±9.62 0.00* 

Waist (cm) 75.03±6.55 93.65±9.16 0.00* 

WHR 0.81±0.05 0.81±0.05 0.85 

* Significance (P<0.05). Values are expressed as mean ± standard deviation (SD), and were compared by t-test.  BMI; Body mass
index.WHR; waist-hip ratio.n; no. of sample. 

Figure 1: Photograph of a 2% (w/v) agarose gel showing the digested PCR products for GLN223ARG leptin 
receptor polymorphism genotyping. Lane M: DNA marker. Lane 1: Homozygous AA (GLN/GLN); genetype 
produce one band of size 368 bp. Lane 2: Heterozygous AG (GLN/ARG); genetype produce three bands of size 368, 
245 and 123 bp. Lane 3: Homozygous GG (ARG/ARG); genetype produce two bands of size 245 and 123 bp. Lane 
N: A negative control (- DNA). 

Table 5 shows the distribution of genotype and 
allele frequencies for GLN223ARG polymorphism in 
children and teenagers females group (6-17 years 
old). The obese group genotyping were 47.1% (n= 8) 
homozygous (AA), 35.3% (n= 6) heterozygous (AG) 
and 17.6% (n= 3) homozygous (GG) compared to the 
non obese group (control) which were 48.5% (n= 16) 
homozygous (AA), 36.4% (n= 12) heterozygous 
(AG) and 15.2% (n= 5) homozygous (GG). In obese 
group, the frequency of the A and G alleles were 64.7 
and 35.3 respectively, compared to control group the 

frequency of the A and G alleles were 66.7 and 33.3 
respectively. In contrast, there were no significant 
differences in frequencies of alleles between obese 
and non obese group in this age class (P= 0.84). 

When comparing the obese and control groups' 
results, the frequency of the homozygous AA and the 
heterozygous AG (P= 1), or the homozygous AA and 
GG (P= 1), and the heterozygous AG and the 
homozygous GG (P= 1) were not significantly 
difference. Also, the frequency of dominant model 
AA and AG+GG genotype were not significantly 
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difference (P= 0.92). The frequency of the G allele 
was increased in obese group (35.3) compared to 
control group (33.3), whereas the frequency of the A 
allele was increased in control group (66.7) compared 
to obese group (64.7). When comparing AA and AG 
genotype the odd ratio was 1 (95% CI: 0.27-3.66), 
AA and GG genotype the odd ratio was 1.2 (95% CI: 
0.22-6.34), and AA and AG+GG genotype the odd 
ratio was 1.06 (95% CI: 0.33-3.42), this indicated 
there were no effect and association.  

      Table 6 shows the distribution of genotype 
and allele frequencies for GLN223ARG 
polymorphism in adults females group (18-27 years 
old). The obese group genotyping were 47.1% (n= 8) 
homozygous (AA), 41.2% (n= 7) heterozygous (AG) 
and 11.8% (n= 2) homozygous (GG), compared to the 
non-obese group (control) were 42.1% (n= 8) 
homozygous (AA), 47.4% (n= 9) heterozygous (AG) 
and 10.5% (n= 2) homozygous (GG). In obese group, 
the frequency of the A and G alleles were 67.6 and 

32.4 respectively compared to control group, the 
frequency of the A and G alleles were 65.8 and 34.2 
respectively. In contrast, there were no significant 
differences in frequencies of alleles between obese 
and non-obese group in this age class (P= 0.86). 
When comparing the obese and non-obese groups' 
results, the frequency of the homozygous AA and 
heterozygous AG (P= 0.71), or the homozygous AA 
and GG (P= 1), and the homozygous GG and 
heterozygous AG (P= 1) were not significantly 
difference. Also, the frequency of dominant model 
AA and AG+GG genotype were not significantly 
difference (P= 0.76). 

Table 7 shows the comparison results between 
all obese children and teenagers (males and females) 
and all obese adults (males and females). There was 
an increased frequency of the GG genotype in obese 
children and teenagers (4 times) than obese adults and 
an increased frequency of the AA and AG genotype 
in obese adults. 

Table 3: Genotypes and Allele frequencies in males’ children and teenagers   
 

Genotypes 
Frequencies % 

P value OR  (95% CI) RR  (95% CI) 
Non obese (n= 35) Obese (n= 22) 

AA 45.7 (n= 16) 40.9   (n= 9) Reference 

AG 54.3  (n= 19) 36.4  (n= 8) a0.62 0.75  (0.23-2.39) 0.87 (0.48-1.56) 

GG 0 22.7 (n= 5) 
b0.01 19.11  (0.95-384.95) 12.47  (0.75-207.2) 

c0.006 25.24  (1.25-509.46) 15.71   (0.94-261.9) 
AG + GG 54.3  (n= 19) 59.1  (n= 13) d0.72 1.22   (0.41-3.58) 1.09 (0.69-1.73) 
Alleles 
A 72.9   (n= 51) 59.1  (n= 26) Reference 
G 27.1  (n= 19) 40.9  (n= 18) 0.12 1.86   (0.84-4.13) 1.51  (0.89-2.54) 
Data are presented as number of cases with frequency.OR: Odds Ratio.RR: Risk Ratio. CI:Confidence Intervals.a: AA vs. AG,  P-
value Person Chi-Square test.b: AA vs. GG,  P-value Fisher Exact  test.  c:AG vs. GG,  P-value Fisher Exact test.  d: AA vs. AG+GG, 
P-value Person Chi-Square test. 

Table 4: Genotypes and Allele frequencies in adults males group (18-27 Years old) (n= 37) 

Genotypes 
Frequencies % 

P value OR    (95% CI) RR    (95% CI) 
Non obese (n= 19) Obese  (n= 18) 

AA 47.4   (n= 9) 50   (n= 9) Reference 

AG 42.1   (n= 8) 50   (n=9) a0.86 1.13    (0.3-4.24) 1.06    (0.54-2.11) 

GG 10.5   (n=2) 0 
b0.47 0.2   (0.01-4.75) 0.24  (0.01-4.44) 
c0.47 0.18   (0.01-4.28) 0.22   (0.01-4.05) 

AG + GG 
52.6 

(n= 10) 
50 

(n= 9) 
d0.86 0.9  (0.25-3.27) 0.95  (0.51-1.78) 

Alleles 

A 68.4    (n= 26) 75   (n= 27) Reference 

G 31.6    (n= 12) 25    (n= 9) 0.53 0.72    (0.26-2) 0.79   (0.38-1.65) 

OR: Odds Ratio.RR: Risk Ratio. CI:  Confidence Intervals. a AA vs. AG, P-value Person Chi-Square test: AA vs. GG,  P-value 
Fisher Exact test.  c: AG vs. GG,  P-value Fisher Exact test.  d: AA vs. AG+GG,  P-value Person Chi-Square test. 
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Table 5 : Genotypes and Allele frequencies in children and teenagers females group (6-17 Years old) (n= 50) 
 

Genotypes Non obese  (n= 33) Obese    (n= 17) P value OR   (95% CI) RR    (95% CI) 

AA 48.5  (n= 16) 47.1  (n= 8) Reference  

AG 36.4     (n= 12) 35.3   (n= 6) a1 1     (0.27-3.66) 1   (0.48-2.1) 

GG 15.2       (n= 5) 17.6     (n= 3) 

b1 
1.2    (0.22-6.34) 1.15     (0.33-3.92) 

c1 1.2    (0.21-6.8) 1.13    (0.35-3.69) 

AG + GG 51.6      (n= 17) 52.9     (n= 9) d0.92 1.06   (0.33-3.42) 1.03     (0.59-1.79) 

Alleles 

A 66.7     (n= 44) 64.7    (n= 22) Reference 

G 33.3     (n= 22) 35.3     (n= 12) 0.84 1.09   (0.46-2.6) 1.06     (0.6-1.87) 

OR: Odds Ratio.RR: Risk Ratio. CI:  Confidence Intervals. a: AA vs. AG,  P-value Person Chi-Square test.  b: AA vs. GG,  P-value 
Fisher Exact test.  c: AG vs. GG,  P-value Fisher Exact test.  d: AA vs. AG+GG,P-value Person Chi-Square test. 

Table 6: Genotypes and allele frequencies in adults females group (18-27 Years old) (n= 36) 
Genotypes Non obese    (n= 19) Obese    (n= 17) P value OR       (95% CI) OR  (95% CI) 

AA 42.1   (n= 8) 47.1 (n= 8) Reference 

AG 47.4   (n= 9) 41.2    (n= 7) a0.71 0.78   (0.19-3.13) 0.88  (0.44-1.78) 

GG 10.5   (n= 2) 11.8   (n= 2) 

b1 1    (0.11-8.95) 1    (0.17-5.77)

c1
1.29    (0.14-

11.54) 
1.22    (0.21-7.04) 

AG + GG 57.9    (n= 11) 53    (n= 9) d0.76 0.81   (0.22-3.06) 0.91   (0.51-1.65) 

Alleles 

A 65.8   (n= 25) 67.6  (n= 23) Reference 

G 34.2    (n= 13) 32.4   (n= 11) 0.86 0.92   (0.34-2.46) 0.95  (0.49-1.82) 

OR: Odds Ratio. RR: Risk Ratio. CI:  Confidence Intervals. a: AA vs. AG,  P-value Person Chi-Square test.   b: AA vs. GG, P-
value Fisher Exact test.  c: AG vs. GG,  P-value Fisher Exact test.  d: AA vs. AG+GG,  P-value Person Chi-Square test. 

Table 7: Comparison genotypes between all obese children and teenagers and all obese adults. 

Genotypes 
Children and teenager 

(n= 39) 
Adults  
(n= 35 ) 

AA 43.6% (n= 17) 48.6% (n= 17) 

AG 35.9% (n= 14) 45.7% (n= 16) 

GG 20.5% (n= 8) 5.7% (n= 2) 

4- Discussion 
In this research, the distribution of alleles of the 

leptin receptor gene GLN223ARG polymorphism in 
obese subjects and compared this with those obtained 
from non-obese subjects was studied. The techniques 
used were PCR analysis of leptin receptor 
polymorphisms in DNA extracted from peripheral 
blood samples. PCR analysis was used for 
genotyping. The GLN223ARG leptin receptor 
polymorphism investigated in this study results in the 
substitution of amino acid from glutamine (CAG) to 
arginine (CGG) in the extracellular domain of the 
receptor. This may results in altered leptin binding 
and therefore, receptor dimerization and signaling 
capacity of the leptin receptor.However, such 

mutations are extremely rare and are not likely to be 
responsible for the obesity, because there are many 
factors that involved and contribute to the appearance 
of obesity (Ben Ali, et al., 2009). Data in the 
literature concerning the association between the 
GLN223ARG polymorphism and obesity are 
controversial among different ethnic population. 

In the current study, the results demonstrated 
that no significant differences with all parameters 
(weight, height, BMI, hip, waist and WHR) screened 
across genotypes in the obese group compared to 
non-obese group. Also, when the subject were 
divided into males and females, there was no 
significant differences in BMI and all parameters, 
which agree with two studies of obese males 
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(Echwald, et al., 1997; Gotoda et al., 1997), which 
detected no associations between GLN223ARG and 
BMI and leptin levels.  

In contrast, a recent study in Tunisian 
population found that the obese men whom carrying 
the ARG allele had lower BMI than those whom 
homozygous for GLN allele (Ben Ali et al., 2009). 
Also, our results disagree with Greek population 
study, which reported the presence of a weak 
association between GLN223ARG polymorphism 
and BMI (Yiannakouris et al., 2001). In Caucasian 
women (Quinton, et al., 2001) found that carriage of 
the A allele (AA and AG) was associated with a 
higher mean BMI than not carrying the A allele (P= 
0.009). In Saudi obese women) demonstrate that, GG 
and AG genotype had higher BMI and leptin levels 
were increased significantly (Daghestani, et al., 
2009). 

Childhood obesity increases the risk of obesity 
in adulthood. Whitaker et al., (1997) found that 
obesity is an increasingly important predictor of adult 
obesity among older children. Moreover, overweight 
in adolescence predicts a broad range of adverse 
health effects (Must et al., 1992). Therefore, it is 
important to identify the cause of obesity, and to 
prevent obesity in childhood. 

In this study, the subjects were subdivided 
according to age class into two groups' children and 
teenagers group, and adults group. The males children 
and teenagers results showed a significant increased 
in GG genotype in obese, an increased in GG 
genotype in females children and teenagers but not 
significant compared to non obese groups. This 
suggests that there was an association between 
GLN223ARG polymorphism and obesity in male 
children and teenagers but not in females, because 
males children and teenagers had a higher weights 
from 36 kg to 115kg with mean (67.37±21.57) and 
high BMI with an average (28.25±7.03) compared to 
females whom weights from 29 kg to 85 kg with 
mean (54.82±17.53) and BMI with an average (26 
±5.55). Our results disagreement with previous study 
conducted on children females and males carried out 
in Mexican adolescents Guìzar-Mendoza (2005), 
reported that no significant difference in genotypes 
frequencies for GLN223ARG polymorphism between 
obese and non obese children Another study in 
Japanese school children Endo et al., (2000), 
reported that the GLN223ARG polymorphism is not 
associated with obesity in Japanese school children 
because the difference between obese and non obese 
was not significant (). Also, Komşu-Ornek et al., 
(2012) stated that there were no differences in the 
genotype frequencies or allele distribution for 
GLN223ARG polymorphism among obese, obese 
with metabolic syndrome and lean Turkish children, 

which suggest that there was no association between 
GLN223ARG polymorphism and obesity in Turkish 
children. Same finding was reported by Pyrzak et al., 
(2009) confirmed no association between 
GLN223ARG polymorphism and obesity in children   

In the Kingdom of Saudi Arabia, several studies 
have been carried out and the numbers of obese 
individuals is rising in an alarming rate. In a national 
study on Saudi adults, 15.12% of the males and 
23.97% of the females were found to be obese, while 
32.82% and 29.09% respectively were overweight 
(EL-Hazmi and Warsy, 2002).  

In this study, results obtained from adult males 
and females showed that there was an increased 
frequency of the AA and GG genotype in obese 
females and an increased frequency of the AG and 
AA genotype in obese males compared to control but 
not significant. In contrast, Gotoda et al., (1997) 
reported that there was an increased frequency in AA 
and GG genotype on white British male population 
Also, AG and AA genotype was an increased in 
overweight and obese Caucasian women (Wauters et 
al., 2001). In Saudi women Daghestani et al., (2009) 
found that GG homozygote and AG heterozygotes 
genetype had higher frequencies among obese 
subjects (Recent studies (Changnon et al., 1999; 
Duarte et al., 2006; Duarte et al., 2007; Ben Ali et 
al., 2009) demonstrated that there was an increased 
frequency of the AG genotype in obese compared to 
non obese. In contrast, (Yiannakouris et al., 2001; 
Constantin et al., 2010) reported an increased in GG 
genotype in obese compared to non obese. 

This study showed no significant differences in 
genotypic distribution and allele frequencies of the 
GLN223ARG polymorphism between all adults 
obese and non obese subjects, which confirmed (Ben 
Ali et al., 2009) study. In the other hand, Duarte et 
al., (2006) conducted a study in Brazilian multiethnic 
subjects and found there was a significant differences 
in genotypic distribution in obese compared to lean or 
normal individuals in the co-dominant and dominant 
models, but not in the recessive model. Another study 
of Brazilian population conducted by Duarte et al., 
(2007), confirmed that the association of the 
GLN223ARG polymorphism with obesity was related 
to the co-dominant and dominant model (P= 0.05) 
and (P= 0.03) respectively, but not with the recessive 
model (P= 0.628) Also, Yiannakouris et al., (2001) 
reported a significant differences in genotype 
distribution of the GLN223ARG polymorphism 
which related to the co-dominant models (P= 0.02) 
and recessive model (P= 0.01) between normal 
weight and overweight-obese subjects in Greek 
population  
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Conclusion 
 Based on the results of this study, there was no 

association between leptin receptor gene 
GLN223ARG polymorphisms and obesity in females 
children and teenager, and adults males and females 
groups; while appeared a significant association in 
males children and teenager groups with too high 
risks may be due to overweight and obesity in this 
groups compared to others age groups. Together these 
results suggest a possible role for leptin receptor gene 
GLN223ARG polymorphisms in obesity in males' 
children and teenager groups and Recommended to 
conduct further studies on females' children and 
teenager age class and males' adults to identify the 
impact of this gene in Saudi society obesity. Further 
studies in a large samples may be helpful to 
investigate a more subtle effect of this gene in this 
serious phenotype. Such studies should also consider 
possible interactions of this LepR variant with other 
genetic polymorphisms. 
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Abstract: Patients with prosthetic heart valve are in need of anticoagulant therapy for protection against 
thromboembolic events. Warfarin therapy is monitored by Prothrombin time (PT) and International Normalized 
Ratio (INR). The clotting assays are invasive and may carry infection and prosthetic valve endocarditis. We try to 
use human saliva as noninvasive diagnostic fluid to access anticoagulant state. Our study was done in Cardiothoracic 
Department in Ain Shams University Hospital on 132 Patients had prosthetic valve (MVR, AVR or DVR) and under 
Warfarin therapy. We measure salivary TF activity by Quick one stage method; then calculate TF activity ratio and 
TF activity log to 10. The therapeutic value of salivary TF ratio ranges from (2.23 to 3.60) and salivary TF log to 10 
ranges from (2.364 to 2.560). There is strong positive correlation between both salivary TF ratio and salivary TF log 
to 10 with INR (2.00 to 3.50). Salivary TF activity ratio has wider range than TF log to 10, and needs each laboratory 
to make its control under standardized conditions. Thus, the measurement of salivary TF activity ratio is a reliable 
test for follow up of patients on oral anticoagulant therapy.  
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1. Introduction
Patients with prosthetic heart valve are in need 

of anticoagulant therapy. Warfarin is suitable for 
protection against thromboembolic events. Its activity 
has to be monitored by blood testing for Prothrombin 
time (PT) and International Normalized Ratio (INR). 
The target INR in patients with one or more 
mechanical heart valve ranges between (2.00- 3.50). 
Many medications and chemicals in certain foods 
may enhance or reduce Warfarin anticoagulant effect. 
Thus, close and repeated monitoring of the degree of 
anticoagulation is essential. In order to optimize the 
therapeutic effect without risking dangerous side-
effect such as bleeding. (1, 2) The clotting assays 
have many drawbacks. First, they are invasive, 
requiring some blood from the patient. Secondly, to 
perform coagulation of blood in a vial, this requires 
delicate handling, accurate timing and citration of 
plasma. Thirdly, the assay depends on additional 
product (Thromboplastin) which differs from the 
reference substance of WHO. To ensure accuracy, we 
have to calculate complicated INR. Fourthly, multiple 
blood samples may carry infection and prosthetic 
valve endocarditis when antiseptic measurements not 
taken well.  Finally, they indirectly reflect fibrino-
peptides and fibrinogen degradation products. (3) We 
aim to use noninvasive diagnostic technique to 
measure the state of anticoagulant. The use of human 
saliva as a diagnostic fluid offers advantage of being 
collected non-invasively by individuals with modest 
training. (4, 5) Tissue factor (TF) is the key initiator 
of coagulation cascade. Tissue factor (TF) is a 

lipoprotein that with factor VII makes a complex that 
initiates blood coagulation by the extrinsic pathway. 
(6) TF antigen is elevated in hypertensive subjects as 
compared with normotensive subjects. (7)Tumor 
derived tissue factor is associated with venous 
thromboembolic events in malignancy.(8) The 
circulating pool of TF in blood is associated with 
increased blood thrombogenicity in patients during 
cardiopulmonary bypass.(9).TF pathway is 
considered as the primary physiological mechanism 
initiating blood coagulation. Induction of Warfarin 
anticoagulation reduces TF activity with vitamin K 
dependent clotting factors. The plasma clotting assays 
of PT measure vitamin K dependent clotting factors 
by adding Thromboplastin neglecting the effect of 
TF. (10) Saliva is a unique body fluid being free of 
factors V and VII and has TF activity. Measurement 
of salivary TF activities by Quick one stage method 
can give a direct image of the anticoagulant state of 
the blood. (11)  
Aim of the study:  

  Use saliva as a biological fluid for 
monitoring TF activity and anticoagulant status. 

2. Patients & Methods:

A total of 132 Patients in cardiothoracic 
department after open heart surgery   for valve 
replacement using prosthetic valve (MVR, AVR or 
DVR) in Ain Shams University Hospital and under 
oral anticoagulant (warfarin) treatment after 
explaining the test for them and get their agreement 
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with written consent. Compared to 20 volunteers 
(control group); received no medication with normal 
liver function tests and normal PT (INR: 0.96-1.05) to 
compare their level of TF in saliva with those patients 
on oral anticoagulant. 

Citrated blood samples are taken for 
measurement of their routine follow up PT & INR. 
Samples were usually collected between the hours of 
8 to 11 A.M.  Salivary flow was stimulated by 
chewing of sterile cotton swan (under tongue) for at 
least 2 minutes. Mixed oral saliva was collected into 
17X100 mm plastic tube by hugging swab with the 
cover about 2 cm from the bottom of the tube and 
centrifugation at 500g for 15 min. at room 
temperature. 

TF was assayed by mixing 0.05 ml of saliva 
with 0.05 ml of 0.02 M. CaCl2 at 37◦ C for at least 5 
min. then add 0.05 ml normal plasma control using 
coagulometer (DADE BEHRING BFTII). The results 
of all TF assays represent the average of duplicate 
determinations. 

3. Results:
In the132 who are on oral anticoagulant we 

found that TF in second mean 294.6±98.45 and in 

the controlled group mean 107.3±11.93and there is 
a highly significant different between patient group 
and control group (p<0.001). (Table 1) 

(Table 1): PT and TF in patient and control groups: 

Patient group Control group 

PT sec. INR TF sec. TF sec 
Mean 30.912 2.774 294.596 107.331 
± (SD) 12.380 1.096 98.447 11.932 
We calculate TF ratio by this equation:  
TF Ratio = TF activity of the patient / mean of TF activity of control group (in sec) 
Then, calculate log to 10: 
Log to 10 of TF activity of patient in sec 
. (Table 2, Fig. 1) 

(Table 2): Comparison between TF ratio and TF log:  

TF Ratio TF log 

Mean 2.745 2.444 

± (SD) 0.917 0.153 

(Fig. 1)  Comparison between TF ratio and TF log. 

There is positive significant correlation between INR and both TF ratio and TF log to 10. (Table 3) 
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(Table 3): r test between INR and both TF ratio and TF log to 10. 
R test between INR & TF INR 

r test 
Significant (p) 

Ratio 0.796 p<0.001(highly sig) 
Log to 10 0.728 p<0.001(highly sig) 
Considering of therapeutic target of INR in patients after prosthetic heart valve were in between 2.00 and 3.50 (INR),  
sensitivity, specificity and efficacy of both TF ratio and TF log to 10 were done by doing ROC curve, revealed very 
high sensitivity, specificity and efficacy of both TF ratio and TF log to 10. (Table 4) 

 (Table 4): Sensitivity & Specificity of Salivary Tissue Factor as control of oral anticoagulant therapy with 
target INR form 2.00 to 3.50 

Cut off value Sensitivity Specificity Efficacy 

TF ratio to 
control 

Low 
(INR ≥ 2.00) 

2.229 86.21 % 83.33 % 84.11 % 

High 
(INR ≤ 3.50) 

3.600 86.36 % 97.44 % 95.00 % 

TF log to 10 

Low 
(INR ≥ 2.00) 

2.364 84.62 % 82.76 % 84.11 % 

High 
(INR ≤ 3.50) 

2.560 95.45 % 89.74 % 91.00 % 

The cut off value of TF ratio (2.229-3.600) and TF log to 10(2.364-2.560) is used in monitoring the therapeutic dose 
of Warfarin.  The cutoff value is indicator for the proper dose; the low cut off value is used in distinguishing under 
dose while the high cut off value is used for over dose. . 
There is no significant difference between the sensitivity, specificity and efficacy of TF ratio and TF log to 10. 

4. Discussion:
Patients after prosthetic heart valve replacement 

need to be on long life oral anticoagulant to avoid 
valve thrombosis. These have variable presentations; 
asymptomatic thrombosis, emboli, angina, 
hemodynamic compromise or shock from an 
obstructed valve. The number of prosthetic valves 
implanted is about figure of 60,000 per year. (12). 
Patients with mechanical valves are in need of long 
life oral anticoagulant. Patients with bio-prostheses or 
mitral repair may have other indications for long life 
anticoagulation, such as, atrial fibrillation (AF), heart 
failure, and impaired left ventricular function (ejection 
fraction 30%) (12) .The target INR is 2.00-3.00 for 
AVR, and 2.50-3.50 for MVR (13).  The high 
variability of the INR is associated with reduced 
survival after valve replacement. (12-14)    

So, accurate and reliable test as (PT, INR) is 
essential to evaluate these patients. It may be painful 
especially in children; also it may causes ecchymosis 
at the site of sample. Repeated tests may lead to loss 
of blood regularly especially if it was repeated at short 
interval. These drawbacks make patients reluctant to 
do test. If antiseptic measures are not probably taken 
during sampling, these may predispose endocarditis.   
Bettadapur et al. (13) found that 26%  had poor 
compliance for treatment and follow up after open 
heart surgery for valve replacement. The risk of major 
bleeding begins to rise when the INR exceeds 4.5 and 

rises steeply above an INR of 6.0 (12, 13).    So search 
for other reliable test with less side effects may be 
helpful for those patients to avoid over or under 
anticoagulation therapy .The analysis of saliva for TF 
activity may predict diagnostic application of saliva 
for monitoring  warfarin therapy(5) .  As a diagnostic 
fluid, saliva offers many advantages over plasma 
because it can be collected non-invasively. 
Furthermore, saliva may provide cost-effective 
approach for the screening of large population. Our 
study revealed that TF activity significantly reduced in 
patients on oral anticoagulant (294.6±98.45) compared 
to TF activity of control group (107.3± 11.93). T-test 
was highly significant, this result give us a hope for a 
promising reliable test to control oral anticoagulant 
therapy with the use of saliva (TF). 

The therapeutic value of salivary TF ratio ranges 
from (2.23) to (3.60) and salivary TF log to 10 ranges 
from (2.364) to (2.56). There is strong positive 
correlation between salivary TF activity ratio and INR 
(2.00 to 3.50). Also, salivary TF log to 10 correlates 
significantly with INR.  

So, measuring of tissue factor activity of saliva 
as a predictor test is highly specific (83.3%-97.4% for 
TF ratio) and (84.1%-95.0% for TF log to 10), with 
sensitivity (86.2%-86.4% for TF ratio) and (84.6%-
95.5% for TF log to 10).The efficacy of salivary TF 
activity is (84.2%-95% for TF ratio) and (84.1%-91% 
for TF log to 10). We prefer to use TF activity ratio 
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because of its wider range than TF log to 10. Salivary 
TF ratio needs each laboratory to make its control 
under standardized conditions. Thus, the measurement 
of salivary TF activity ratio is a reliable test for follow 
up of patients on oral anticoagulant therapy.  We hope 
to use the Nano technology in the future for making a 
strip to test salivary activity to be available for 
patients. This may be greatly helpful to save life for 
many patients die from valve thrombosis, thrombotic 
emboli or bleeding due to poor control of oral 
anticoagulant therapy. 
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1. Introduction
Homeownership has been connected to 

wide-ranging benefits in the literature (Boehm & 
Schlottmann, 1999; Hepp, 2010). Enormous amounts 
of money from the public and private have been 
invested in increasing the homeownership rate as an 
important strategy to regenerate distressed urban 
communities (Harkness & Newman, 2003a). This 
includes the 2 trillion dollar “American Dream 
commitment” of Fannie Mae, multimillion-dollar 
homeownership programs of the Enterprise Foundation, 
and the millions of dollars of programs under the 
control of U.S. Department of Housing and Urban 
Development (HUD) (Harkness & Newman, 2003a) 
just to name a few. 

However, as a result of the collapse of the 
subprime mortgage market in 2007, the widely 
believed benefits of homeownership and policies 
designed to encourage homeownership have come 
under great scrutiny. The perspective on promoting 
homeownership among low-income population as an 
unmitigated goal is no longer universally held (Lerman 
& McKernana, 2008). This paper thus focuses on the 
potential effects of homeownership on children’s 
academic outcomes. Does homeownership influence 
children’s educational outcomes? How big is the effect 
size? These questions are crucial in policy evaluation 
and future policy formulation. 

Our primary goal is to provide a critical 
methodological review of literature on homeownership 
and child academic outcomes with focus on the 
strengths and weaknesses regarding causal inference. 
We first build a conceptual framework on the relations 

between homeownership and child academic outcomes. 
In the body of the review, six empirical studies using 
different quasi-experimental techniques were critically 
analyzed and compared regarding their strengths and 
weaknesses of establishing causal inference.  A final 
comment on the quality of literature and future 
directions are also discussed. 

2. Conceptual Framework
2.1 Links between homeownership (T) and children’s 

academic outcomes (Y) 
The treatment (t) in this paper refers to 

homeownership. One can either be in the treatment (i.e., 
is a home owner), or in the comparison (i.e., is not a 
home owner, they could be renters, staying with others, 
or homeless). Homeownership has been linked to many 
positive child outcomes including better health, fewer 
behavioral problems, greater academic achievement 
(e.g., in math and reading), lower high school dropout 
rates, are less likely to be teen parents, higher level of 
educational attainment by age 25, and are more likely 
to graduate from high school (Boehm and Schlottman 
1999; Green and White, 1997; Haurin D., Parcel, & 
Haurin R., 2002) 

Homeownership can exert control on child 
outcome through several pathways including parenting 
practices and assets (Harkness & Newman, 2003a). 
There is some evidence on improved parenting of 
homeowners due to either their greater investment in 
their properties or residential stability. Homeowning 
parents are found to provide a more stimulating and 
emotionally supportive environment, which improves 
children’s cognitive abilities (Haurin, D., Parcel, & 
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Haurin, R., 2002). 
Another explanation is that homeownership 

improves life satisfaction and/or self-esteem for adults, 
which in turn produces a more positive home 
environment for children (Balfour and Smith 1996). 
Assets theory also stipulates homeownership as an 
important type of assets that can generate 
psychological benefits for adults (Sherraden, 1991). 
Additional explanations include the improved personal 
and management skills associated with home-owning 
experiences which are then transferred to children 
(Green and White, 1997).  

Homeownership can also have an impact on 
children’s academic outcomes through the effects of 
assets. Housing is the primary asset held by most 
American families and assets can be leveraged during 
times of need to benefit children. For example, 
homeowners can apply for home equity loans to pay 
for their children’s college education. Empirical 
evidence has linked net worth of equity to better child 
outcomes (e.g., college attendance) (Aaronson 2000; 
Boehm & Schlottman, 1999). Homeowners also enjoy 
some tax advantages, which could lead to better 
outcomes of their children. However, Harkness and 
Newman (2003a) argue that the effect of 
homeownership as a function of assets could have 
negative impact on children in poor families if the 
down payment and maintenance costs absorb resources 
that could have been invested on children.  

2.2. The existence of confounding covariates (Xs and 
Us) 
Despite the abundance of evidence in favor of the 

links between homeownership and child outcomes, 
estimating the true effect of homeownership is not an 
easy task due to its endogeneity. Homeownership is 
often associated with a collection of parental and 
neighborhood characteristics that are difficult to 
disentangle. Instead of benefiting from growing up in 
an owned house itself, children might benefit from the 
factors often accompanying homeownership.  

Demographic characteristics are important 
parental and household characteristics that could 
influence homeownership and child academic 
outcomes. It does not require much education to figure 
out the direct link between family income and 
homeownership. Family with higher income and more 
savings are more likely to purchase houses simply 
because they can afford it. And there is substantial 
evidence linking family wealth to child academic 
outcome directly (Duncan & Brooks-Gunn, 1997; 
Shanks, 2007).  

Parents’ education level may also attribute to their 
decision of purchasing a house, an activity that 
involves certain financial skills. Highly educated 
parents, on the other hand, may provide a more 

cognitively stimulating environment or have higher 
expectations, which in turn produce better academic 
outcomes of their children. There is also some evidence 
suggesting racial differences in home ownership and 
child outcomes (Coulson, 1999).  

Behavioral and psychological characteristics of 
the parents such as saving behavior, nurturing abilities, 
propensity to invest, and goal attainment (Hepp, 2010) 
are other parental level covariates. It is reasonable to 
believe that certain characteristics of the parents may 
lead them to purchase housing property since a home 
purchase is a large financial commitment. For example, 
homeowners could be more responsible and/or have 
better financial management skills than renters 
considering the duties associated with home 
maintenance and mortgage payments. Responsible 
parents may pay more attention to monitor their 
children’s behavior and bring up children with better 
outcomes. Or perhaps parents who are more involved 
with their children are also more likely to purchase a 
home. Unlike demographic characteristics, however, 
these personal traits of homeowners’ characteristics are 
most often not measured in surveys.  

Neighborhood characteristics are another 
constellation of confounding covariates. Homeowners 
are most often found in communities characterized by 
higher incomes, higher rates of homeownership, and 
greater residential stability (Harkness & Newman, 
2003a). The available amenities such as a good school 
in a community might attract parents to permanently 
settle down and buy a house there. Going to a good 
school is also likely to produce better academic 
outcomes of children. Neighborhood safety is another 
potential factor that can influence the relationship 
between homeownership and child outcomes. High 
crime rates in a neighborhood could reduce the market 
value of its prosperities and thus discourage parents to 
purchase houses there. Living in an unsafe 
neighborhood and being exposed to crimes at an early 
age could greatly affect children’s academic outcomes. 
In short, the observed and/or unobserved characteristics 
let it be parents or neighborhood, could lead to biased 
estimates of homeownership effects.  

2.3 Independent predictors of child academic outcomes 
(Ws) 
The existence of independent 

predictors—variables that influence child academic 
outcomes but are not associated with 
homeownership—can increase the precision of the 
treatment effect estimate. Since Ws are not associated 
with the treatment status, their existences will not bias 
the estimate of treatment effect. Some child 
characteristics that can arguably be Ws include child’s 
gender, cognitive and intellectual ability, physical and 
mental health status, motivations and other unobserved 
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characteristics that influence its academic outcomes. 
Peer influence, certain teacher and school 
characteristics may also add the explanatory power to 
child academic outcomes. For example, nurturing or 
more experienced teachers may lead to better students’ 
academic outcomes through adequate stimulation and 
proper teaching methods.  

However, it is much less evident that experienced 
teachers could have somehow affect parents’ decision 
of purchasing a house. Similarly, children who have 
positive peer networks at school (e.g., connected to 
pro-social peers, have little disruptions at school) may 
feel less distressed and thus function better 
academically.  But it is much less obvious that their 
peer relations would affect parents buying a house or 
not (though in some rare cases, it might be true).  

See Figure 1 for a graphic representation of the 
conceptual framework of the effects of homeownership 
and child academic outcomes. 

Figure 1. Conceptual Framework of the effects of 
homeownership and child academic outcomes. 

3. Methods
In this paper we present critical analyses of six 

empirical studies examining the causal relationship 
between homeownership and child academic outcomes. 
If multiple outcomes were examined in a single study, 
only child academic outcomes were reported in this 
paper. Techniques used in the selected studies ranges 
from statistical control in regression using longitudinal 
dataset, instrumental variable estimation, 
difference-in-difference, fixed effect, and differential 
effect. Studies using different methods were 
deliberately selected to provide a wide coverage and a 
comparison between methods.  

4. Discussion
4.1 “Statistical control” in multiple regressions 
Study 1: Boehm & Schlottmann (1999) 

This study uses the Panel Study of Income 
Dynamics (PSID) dataset, which collected data from a 
national representative sample of American families 
during the period between 1968 and 1992, to test 
whether homeownership by parents have an impact on 

their child’s highest educational attainment. The 
population of sample (POS) was restricted to children 
who left their parents’ households between 1975 and 
1982 to allow a 10-year interval in which to observe 
subsequent children’s outcome after leaving their 
parent (n=911). In other words, the analysis tested the 
relationship between homeownership by parents and 
family situation during the 7 year prior to the year in 
which the children left their parents’ home, and child 
highest education attained within the next 10 years 
period. Assuming correct function form, regression 
results should be able to be generalized to the whole 
POS.  

In regression analysis, controlling for selection 
bias depends heavily on statistical control to partial out 
the influences of covariates. In their study, Boehm and 
Schlottmann (1999) controlled a set of different family 
covariates, including family size, parents’ asset income 
and non-asset income, average house value, and 
parents’ educational background. According to our 
literature review, these are indeed very important 
covariates that could greatly influence homeownership 
status and child education outcomes. To improve the 
precision of estimate, they also included four child 
characteristics (i.e., gender, race, veteran status, and 
time disabled). They found that after controlling for 
other covariates, the regression coefficient of 
homeownership remained significant.  

This study has several strengths. It uses a national 
representative sample. More importantly, a clear time 
order was established for making any causal 
conclusions. In addition, the authors included some of 
the most important covariates into their model.  

However, the list of family characteristics they 
“controlled for” is no way an exhaustive list of 
potential confounders. The presence of systematic 
differences between homeowners and non-homeowners 
in terms of expectations, sense of responsibility, and 
other psychological and behavioral characteristics 
could distort or explain away the significant impact of 
homeownership found in this study. Other techniques 
are in need in order to control the systematic 
differences (i.e., selection bias).  

4.2 Instrumental variable estimation (IVE) 
Instrumental variable estimation represents one of 

such techniques. To put it simple, an instrument 
variable is a variable closely related to the treatment, 
but has no direct impact on the outcome variable (i.e., 
the only way for an instrument to exert control on the 
outcome is through the effect of the treatment). IVE 
approach carves out the influences of unobserved 
covariates (Us) on outcomes and is able to provide 
unbiased estimate of treatment effect, provided that the 
instrument is a valid one.  
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Study 2: Green & White (1997)— endogenous 
switching model 

In this often cited paper, Green & White (1997) 
examined whether homeownership by parents predicts 
their 17 or 18-year-old child’s schooling status. Three 
datasets including PSID, the Public Use Microsample 
of the 1980 Census of Population and Housing (PUMS), 
and High School and Beyond (HSB) were used to 
cross-validate homeownership estimates. Population of 
sample was restricted to children of PSID households 
who were 17 years old in any of the years 1980-1987; 
households that contained a 17 year old in 1980 in 
PUMS; and children of 18 years old in a follow-up 
survey in 1982 of the HSB data.  

The authors first tested three probit models with 
the above-mentioned datasets respectively. The 
dependent variable for all three models was the same— 
a binary variable equaling one if a 17 or 18-year-old is 
still in school or have already graduated from high 
school and equaling zero if they have dropped out of 
school. A set of household characteristics and 
homeownership status were entered as the predictors, 
with slight variations across three datasets, depending 
on the availability of relevant information in each 
dataset.  

More specifically, household explanatory 
variables (other than homeownership status) included 
race of the household head, family size, family income, 
household head’s educational level, marital status, and 
employment history in PSID sample. In PUMS, the 
length of tenure (i.e., the number of years the 
household has lived in its present housing unite) and 
housing quality were also included other than the 
fore-mentioned predictors in the PSID sample. The 
inclusion of tenure length and housing quality could 
help reduce the omitted variable biases. With the HSB 
data, some additional variables included were youth 
disability status and language spoken in their 
household. Three models yielded similar results by 
supporting the hypothesis that home-owning by parents 
have a statistically significant impact on whether their 
children stay in school.  

The authors were not completely satisfied with 
regression results and they were aware of the 
endogeneity of homeownership. In order to have a 
better control for selection bias, they estimated a 
bivariate probit (endogenous switching) model with 
PSID dataset, which explains both parents’ tenure 
decision and children’s stay-in-school decision. This 
procedure bears the spirit of instrumental variable 
estimation. The equations were shown below (copied 
from Barker & Miller, 2009).  

I* is parents’ propensity to purchase a house, Z is 
a vector affecting parents’ tenure choice (other than the 
instrument), P is an instrument that captures the relative 
cost of owning versus renting, whereas J* is child’s 
propensity of staying at school. The 
instrument—relative housing cost should affect parents’ 
propensity of home purchasing directly but not child 
education outcomes.  

The idea was that if there were uncontrolled 
unobserved covariates (Us) in their original probit 
model, the residual terms ε and μ should be correlated.  
And this would bias the homeownership effect 
estimates obtained in their earlier analysis. In order to 
rule out this selection bias, they estimate the Corr (ε0, μ) 
and Corr (ε1, μ) using full information maximum 
likelihood and found that the correlations were not 
statistical significant. Therefore, they concluded that 
selection bias is not a problem in their sample (i.e., that 
their regression estimates were most likely not biased).  

However, their conclusion may not be valid after 
all because the particular instrument variable, which is 
the ratio of the average user cost of owner-occupied 
housing to the average rent on rental housing in the 
year of the household most recent move, may not 
capture the full picture of the economic cost of 
home-owning. Other economic determinates of home 
purchasing such as local property tax rate, expected 
house price, and interested rates may also influence 
home purchasing and will be reflected in the residual 
term μ. Since these purely economic factors are 
uncorrelated to personal characteristics, the correlation 
estimate between ε and μ will most likely be smaller. In 
other words, the insignificant correlation in their 
analysis might be caused by the inability to include 
relevant instruments rather than the absence of 
selection bias.  

Instead of testing for the correlations between 
residuals, we could use regular IVE approach to first 
regress the treatment status on the instrument and 
covariates Xs; and then regress the outcome on the 
predicted value of treatment along with Xs and Ws to 
obtain unbiased treatment effect estimate for the 
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compliers. This could address the problems identified 
above and strengthen the internal validity. However, it 
limits the population of causal inference (POCI) to 
compliers, whereas in Green & White’s original paper, 
generalizability was not compromised (i.e., POCI is the 
virtually the same as POS). The question is whether to 
have a stronger internal validity with limited 
generalizability or have good external validity but to 
live with a strong assumption for internal validity.  

Other weaknesses of the probit estimates are that 
family wealth, home environment or neighborhood 
effects were not controlled for, and that the same 
functional form was assumed for the whole POS when 
different sub-groups (e.g., low and high income family) 
might have different functional forms.  

Study 3: Aaronson (2000) – Instrumental variable 
estimation 

With a critical attitude toward the assumptions 
made in Green & White’s work, Aaronson (2000) 
re-examined the PSID dataset utilizing instrumental 
variable approach. He expanded his sample to children 
who reached the age of 17 between 1975 and 1993 in 
the PSID dataset. The dependent variable, which 
measures whether the child graduated from high school 
by age 19, is also slightly different from Green & 
White’s study. He further matched PSID data to 
geocode database to capture some residential mobility 
of the family and their neighbors and tested how 
residential mobility influenced homeownership effects. 

Aaronson first estimated a probit regression 
including observable family characteristics (e.g., 
child’s gender, race, parents’ age, head’s education, 
family size, etc.) on the outcome variable and obtained 
homeownership effect comparable to that in Green & 
White’s study. He then added measures of residential 
mobility including frequency of residential moves, the 
duration of residential and neighborhood residence into 
the regression model, and found half of the 
homeownership effect obtained in previous model 
disappeared. This led him to question the distinctive 
contribution of homeownership. He suspected that the 
“effect” of homeownership could merely reflect its 
association with third factors such as residential 
mobility, home equity, or some other latent conditions, 
rather than its unique impact on the outcome.  

To address the endogeneity problem of 
homeownership, Aaronson utilized an instrumental 
variable approach. He constructed two instrumental 
variables: one is group average homeownership rate 
(formed by taking state-year average homeownership 
rates by race and income quintile using the March CPS 
surveys) for homeownership; the other one is 
residential mobility (measured by family mobility rates 
prior to the child turning age 5). He argued that average 
homeownership rates could pick up regional variation 

that is driven by housing costs, property tax rates and 
other secular trend in housing and would be unrelated 
to the error terms of child educational outcomes. As for 
residential mobility, he suspected pre-school moves 
would not influence child’s school progress. Two sets 
of two-stage regressions, one that includes the 
homeownership instrument and one that includes both 
homeownership and residential mobility instruments 
were tested with five samples: the full, the low and 
high income neighborhood, and the low and high 
mobility neighborhood samples. As expected, the 
estimates were smaller than the probit model tested 
earlier and were statistically insignificant after 
controlling for residential mobility (with one exception 
for low mobility neighborhood sample). For low 
mobility neighborhood sample, homeownership effect 
remained significant.  

Aaronson’s study, compared to Green & White’s 
article, has two major strengths. First, he utilized two 
instruments to control for the endogeneity of 
homeownership and residential mobility, which should 
be able to yield unbiased estimate provided the 
instruments were valid. The assumptions for the 
instrumental variable approach were comparatively 
weaker than that in Green & White’s article. The 
second strength is that he did not impose the same 
functional form on the whole sample; instead, he 
estimated homeownership effects with different 
sub-groups respectively (i.e., high and low income 
group, high and low neighborhood mobility group). 
Again, this requires weaker assumptions as compared 
to Green & White’s study in which they assumed a 
single function form for the whole sample.  

The validity of the two instruments, however, can 
be challenged. An instrument is not supposed to be 
directly related to the outcomes. It is plausible that 
frequent pre-school movement could influence 
children’s psychological wellbeing and cognitive 
ability, therefore disqualifies the residential mobility 
variable as a valid instrument. A good instrument 
should also be strongly related to the treatment. The 
partial R2 from the instruments ranges from .049 
to .088, not exactly the strongest predictor of 
homeownership.  

4.3 Difference-in-difference  
Study 4: Barker & Miller (2009) 

Barker and Miller used a “difference in difference” 
method to estimate homeownership effect on children’s 
reading and math test scores. They restricted their 
population of sample to families that changed from 
renters to owners or owners to renters. They argued 
that if an independent effect of homeownership exists, 
one would expect an improvement in test scores of 
children in families that move from renting to owning 
and a decline in test scores of children in families that 
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changed from owning to renting, holding other family 
characteristics constant.   

The authors looked into the Early Childhood 
Longitudinal Study (ECLS) data. The identified 
families with changes of tenure during the times that 
the child was in first grade and third grade. Descriptive 
statistics showed that children of homeowners 
consistently scored higher than children of renters, and 
children who moved from rental to owner occupied 
housing improved more than children who moved in 
the other direction. They then regressed the 
improvement in test scores from first to third grade on 
dummy variables indicating whether the family stayed 
as owners for the whole time, whether it moved from 
renting to owning, whether it moved from owning to 
renting, and whether it stayed as renters (always 
renting is the reference group). No significant 
homeownership effect was found.  

However, their findings should be interpreted with 
caution. First of all, the effective sample size was small 
because not so many families changed tenure within a 
three-years period (79% of the families were owners in 
1st grade and 82% were owners in 3rd grade, exact 
numbers were not provided in the article). Moreover, 
the analysis was restricted to those who changed tenure 
within a three-year period, which may be too short to 
detect any long-term effect of homeownership.  

The major problem with the DID estimate in this 
study is that the conditional independence assumption 
seems implausible. In the analysis, the effects of 
always-owners, owner-to-renter, and renter-to-owner 
were compared to the effect of always-renters. To get 
an unbiased DID estimate, there should be no 
unobserved covariates (Us) after differencing the effect 
of always-renters. This assumption may not hold. For 
example, families who switched from renting to 
owning could be more likely to move to a better 
neighborhood, they might decide to own because they 
were getting remarried or having another baby, or they 
might care more about their children and therefore they 
decided to purchase a house as the child gets older. 
Although the authors controlled several family changes 
during this period, it was unlikely that these change 
measures were exhaustive. In short, it takes a strong 
assumption to believe the observed homeownership 
effect is unbiased that it is not merely a reflection of its 
association with other covariates.  

In addition, the authors imposed same functional 
form for those who moved from renting to owning and 
those who moved from owning to renting by putting 
them into the same regression model. This may not 
hold because families who switched from owning to 
renting and those who switched from renting to owning 
could have very different experiences. In other words, 
they could be systematic differences between these two 
types of families and the relationships between the 

treatment, covariates, and the outcome for these 
families could be different.  

4.4 Fixed Effect  
Study 5: Boyle, Georgiades, Mustard & Racine (2007) 

An alternative method to control for 
family-specific and neighborhood-specific unobserved 
factors is fixed effect approach. Conditional fixed 
effect models allow identification of 
within-neighborhood and/or within-family variation in 
homeownership status. Utilizing fixed effect to control 
for family-specific factors requires sibling data and 
variation in tenure status within siblings. Such cases 
are difficult to identify. To our knowledge, no study has 
ever utilized fixed effect to control for family-specific 
unobserved factors to estimate homeownership effect 
on children’s educational outcomes. Studies that 
estimated neighborhood fixed effect do exist. Though 
not an ideal case, here we present one study that 
estimated homeownership effect when controlling for 
neighborhood-specific fixed effect.  
In this study, Boyle et al. (2007) examined a set of 
neighborhood and family characteristics on participants 
in 1983 (when they were between 4 and 16 years old) 
and their total years of education (excludes grades 
repetition) in 2001 when they were 22-34 years old 
from the Ontario Child Health Study (OCHS). They 
used three-level multilevel modeling since the data was 
nested (i.e., children nested within family, family 
nested within community). Homeownership (renting 
versus owning) was one of the several family 
characteristics included to predict child education 
attainment. Since homeownership was not their focal 
predictor and treated as a fixed factor at the family 
level, it was not possible to rule out family-specific 
unobserved characteristics for homeownership effect 
estimate. However, neighborhood-specific unobserved 
characteristics were controlled for provided that there 
were within community variation on tenure status. The 
results suggested that children living in renting families 
when they were young had lower educational 
attainment when they were young adults.  

The major problem with the estimate is that 
family-specific unobserved characteristics were not 
controlled for. It is possible that parents who owned 
were systematically different from those who rented in 
the same neighborhood. Although several family 
demographic, physical, behavioral and psychological 
characteristics were included in the regression analysis, 
there is no guarantee that additional confounders do not 
exist.  

4.5 Differential Effects  
Study 6: Harkness & Newman (2003b): IVE 

differential effects 
A common weakness of the afore-evaluated 
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studies is that their findings were based on samples that 
included families from across the income spectrum 
(Harkness & Newman, 2003b). To test if the benefits of 
homeownership differ across income levels, Harkness 
and Newman utilized differential effects approach and 
estimated homeownership effects in low-income and 
high-income groups separately using IVE. The 
population of sample came from the PSID data. 
Individuals who were born between 1957 and 1973 and 
who had family data available for each year when they 
were between ages 11 and 15 in the PSID data were 
included into the analysis. The two groups included 
children from families with parental earnings less or 
more than 150% of the federal poverty threshold for at 
least three of the five years the children were between 
age 11 and 15. Children’s educational outcomes were 
measured by whether they graduated from high school 
at age 20, years of education at age 20, and whether 
they had any post-secondary education at age 20.  

For instruments for homeownership labeled as 
highway stock (annual change in state’s per capital 
highway investment), cost ratio (ratio of owner to 
renter costs in census region), metropolitan area (ratio 
of median property value of median rent), and state 
homeownership rate were tested to compare their 
robustness. All four instruments significantly predicted 
homeownership in low-income group, but only two 
significantly predicted homeownership in high-income 
group. Two-stage regression results suggested 
significant homeownership effects for all three 
educational outcomes in low-income group; however, 
no significant effects were detected for high-income 
group after covariates and the instruments were 
included.  

The major strength of this study is that it does not 
impose the same functional form on low-income and 
high-income groups. Instead, IVE approach was 
utilized on each sub-group and differential effects were 
detected. Another strength is that four different 
instruments were used to provide comparisons among 
instruments.  

However, two instruments (highway stock and 
cost ratio) were not exactly valid instruments for 
high-income groups as they failed to predict 
homeownership within that group. Another weakness is 
that by operationalizing homeownership as years living 
in home-owning families, the authors assume the 
outcome changes as a linear function of 
homeownership. This might not be valid.  

5.0 Conclusion 
Based on our review, homeownership appears to 

have only small independent effect on children’s 
educational outcomes. A significant proportion of 
homeownership effect observed in cross-sectional 
studies can be explained away once other important 

covariates are included in the model. This is not 
surprising given the endogeneity of homeownership. In 
order to obtain an unbiased estimate of homeownership 
effect, future research should either adopt true 
experiment design or utilize appropriate 
quasi-experimental methods to deal with selection bias. 

If plausible instrument(s) could be constructed, 
IVE appears to be the best choice because the 
assumptions required to make valid causal inference 
are relatively weaker compared to other methods. 
Besides, it does not require much on the specific nature 
of the data and/or the original research design. Because 
of its efficiency, IVE is the most popular 
quasi-experimental method in homeownership 
literature. However, future studies should take caution 
in selecting instruments. The validity of instruments 
should be explicitly evaluated theoretically and 
empirically. Using multiple measures to construct an 
instrument or using multiple instruments seem to be a 
good way to cross-validate the results of IVE.  

When a plausible instrument does not exist, fixed 
effect may be a good choice when the data is nested. 
The ideal situation would be sibling data where one 
sibling lived with renting parents at one time and the 
other(s) lived with home-owning parents at another 
time. Theoretically, using fixed effect with sibling data 
should be able to eliminate the effects of unobserved 
family characteristics. However, the results should be 
interpreted with caution since other family changes 
over time that affect the educational outcomes of the 
siblings differently may be correlated with switches in 
homeownership.  Family changes (e.g., divorce, being 
laid-off, etc) that could be related to change of tenure 
and children’s educational outcomes should be 
controlled for when estimating homeownership effect.  

Another quasi-method that could be utilized to 
estimate homeownership effect, though less commonly 
applied, is difference-in-difference (DID). The 
endogeneity of homeownership makes the conditional 
independence assumption in DID vulnerable to 
criticism. When a panel of people who switch their 
tenure voluntarily (i.e., without any policy incentives) 
is used to obtain DID estimate, important family 
changes should be controlled for. Another way to 
implement DID is to utilize existing policy changes.  

When DID and fixed effect does not apply, 
propensity score matching (PSM) is another alternative 
to estimate homeownership effect. Compared to DID 
and fixed effect, PSM has little requirements on the 
data structure and can be easily implemented as long as 
a comparison group can be formed. To our knowledge, 
no study has ever utilized PSM to estimate 
homeownership effects on children’s educational 
outcomes. The validity of PSM largely relies upon 
whether all the important covariates are included at the 
first step to predict homeownership status. If one can 
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make the case that important covariates are included, 
then PSM seems to be a convenient and efficient 
choice.  

Evidence also suggests that homeownership 
effects differ across groups (e.g., low-income, 
high-income group). Future studies should take this 
into consideration and avoid imposing the same 
functional form for different groups of people.  
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Abstract: This paper is based on a quasi-experimental study which investigated the impact of Shared-book Reading 
(SBR) on the development of vocabulary and oral narrative skills of young Indigenous Malaysian children learning 
Malay as a second language. Sixty three (63) Orang Asli children from two first-grade classrooms participated in the 
study. One of the classes was randomly assigned to implement SBR sessions while the other served as wait-listed 
control.  Prior to the intervention, all students were assessed on a grade-appropriate literacy screening test (LINUS I), 
a Rapid-automatized naming task (RAN), and a Children’s Nonword Repetition Test (CNRep). After a five-week 
intervention, all students were assessed on vocabulary and storytelling. Results showed that experiences of SBR 
accelerated Orang Asli children’s oral Malay language production and increased their level of word-meaning 
knowledge. Specifically, the SBR group performed significantly better than the control group on the word-defining 
task. They also produced more coherent, higher quality narratives in a wordless picture story-telling task. They told 
the stories with greater verbal rate which contained significantly greater vocabulary diversity. These results 
altogether yield significant implications for the literacy instruction practices of Orang Asli children. 
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1.  Introduction 

The purpose of this paper is to report findings of a 
study which investigated the effects of an approach to 
teaching reading in the classroom, Shared-book 
Reading (SBR), on the oral and vocabulary 
development of young Indigenous Malaysian (Orang 
Asli) children learning to read Malay as a second 
language. The Orang Asli children who typically come 
from low-income backgrounds rarely attain the same 
levels of achievement in literacy as their non-
indigenous counterparts.  Despite the importance of 
oral Malay proficiency for Malay language learners 
(MLLs), literacy instruction practices for MLLs too 
often feature individual seatwork and teacher-directed 
whole class instruction, depriving MLLs of rich 
experience in oral Malay Language. It is not surprising 
that having few chances for extended use of the 
language Orang Asli children show low academic 
engagement and lag behind in reading achievement.  

In Malaysian public schools, language is treated 
as one of the core subjects with great emphasis on the 
attainment of phonics, vocabulary and grammar. Little 
opportunity is provided for interactive language that is 
comprehensible, interesting, and relevant to the 
students. Language teachers typically rely on simple 
tasks that require little opportunities for the students to 
respond using language that is authentic and purposeful. 

Round-robin reading is extensively practiced in 
language classrooms using graded readers to try to 
improve Malay Language pronunciation and oral 
reading accuracy instead of opting for proactive 
literature circles where children can connect their 
background experiences with the information-rich texts 
they read. 

The current language lessons are usually fast-
paced and cognitively low-level. The question-answer 
routine between teacher and student limits students’ 
opportunities to think and talk about the text, let alone 
to formulate and express their extended ideas to the 
class. The emphasis on phonics, spelling, accurate oral 
reading, proper Malay language pronunciation, 
vocabulary lists, grammar, and literal comprehension 
has probably been exacerbated by the perception of 
schools that these emphases are necessary to prepare 
students to pass high-stakes examinations (Assaf, 
2006). There is a reason to fear that the regimen in 
today’s schools inhibits the language development of 
Orang Asli children learning to read in Malay and may 
retard their cognitive development and undermine their 
motivation for school by taking the meaning and 
enjoyment out of learning (Gersten, 1996). 

To address the inadequacy of conventional 
literacy instruction for Orang Asli children and some of 
the limitations of research for this group of MLLs, 
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Shared-book Reading (SBR), an approach that 
promotes relaxed, supportive atmosphere of shared 
reading was employed in the current study aiming to 
promote Orang Asli children’s oral narrative and 
vocabulary development in the Malay language. Shared 
book reading can be defined as a practice that occurs 
between an adult and a child or children when reading 
or looking at a book. As such, it encompasses a range 
of methods that vary in complexity (Van Kleeck, 
Gillam, Hamilton, & McGrath, 1997; What Works 
Clearinghouse [WWC], 2006). Unlike traditional 
classroom instruction in which students spend 70% of 
their time passively watching and listening to the 
teacher (Simmons et. al, 1995), SBR is intended to 
allow children to experiment as they develop strategies 
for predicting and self-correcting (Anderson et. al, 
2002). 

SBR aligns itself well with the research by the 
Russian linguist, Lev Vygotsky which has shown that 
learning is most effective when it is collaborative. 
Shared reading enables children — especially second 
language children — to engage in genuine reading at a 
level beyond which they might not be able to do on 
their own (Hyland, 2005). While it has been clearly 
proven that social interactions play a role in shaping a 
child’s development, the trick is to ensure that these 
contacts will also help to bring about positive effects on 
their learning.  

The success of SBR in achieving that goal first 
came to light when researchers like Holdaway (1979) 
and Elley (1989) demonstrated that the intervention 
was capable of increasing phonological awareness and 
oral development amongst kindergarten children. Since 
then, studies have continued to demonstrate the power 
of SBR as a positive influence on learning to read 
among children. It has since shown to be a successful 
educational intervention that provides social 
opportunities, enabling the young second language 
learners gain confidence, share knowledge, self-correct 
and construct meaning cooperatively.   

A large amount of research explores positive 
effects of SBR on the more privileged, language 
mainstream classrooms (e.g. Blewitt & Rump, 2009; 
Evans et. al., 2008; Hindman et. al., 2008; Horner, 
2004; Pollard-Durodola et. al, 2011; Trivette & Dunst, 
2007; and Ukraneitz et. al., 2000). Nonetheless, studies 
of SBR with the underprivileged groups have also 
shown similar positive effects of the approach in 
improving and facilitating literacy skills of emergent 
young readers. In Davie and Kemp’s (2002) study, SBR 
facilitated more intelligible language of young children 
with mild to moderate disabilities in speech production. 
SBR also has shown to accelerate vocabulary 
development of Head Start (low-income) children in 
the United States (Hindman, Wasik & Erhart, 2010). In 
the study carried out by Mason et. al. (1990), SBR 

increased print concept awareness, letter knowledge, 
writing and reading abilities of at-risk preschool 
children. SBR has also improved language-delayed 
children’s expressive vocabulary (Whitehurst, 1994).  

However, to date, it seems there have not been 
any studies conducted on the effects of SBR on 
Indigenous Malaysian children’s second language 
learning. Although SBR is widely used in middle-class 
classrooms where teachers are familiar with the 
approach and teaching materials are widely available, it 
is probable that the effects of SBR can extend beyond 
regular mainstream classrooms and have significant 
implications for indigenous children’s learning of the 
second language. By improving the approach in 
teaching reading and getting students engaged in the 
activities, it seems it would follow naturally that the 
atmosphere in the indigenous classroom would become 
more inviting and cooperative, lending itself to higher 
levels of student participation and achievement. The 
centerpiece of this educational intervention is a series 
of a simple and engaging reading instruction that 
entails the use of giant-sized storybooks carefully 
selected to suit the children’s readability level as well 
as background knowledge where the teacher illustrates 
“skills in action” by directing attention to letters, word 
patterns, and conventions of print to the children 
(Hyland, 2005). 

The goal of this quasi-experimental research was 
to document instructional practices that could give a 
large boost to children’s capabilities of being active 
recipients of information and promotes them to be full 
participants in reading through questioning, labeling, 
elaborating and by joining in the reading as they wish 
(Hayden, 1986 in Hyland, 2005). The primary 
objective of the study was to measure the impact of 
shared-book reading in promoting emerging literacy 
skills of young Indigenous Malaysian children. The 
study was organized around the following research 
questions: 

1. What differences in vocabulary and oral Malay 
language proficiency, if any, were there among 
students assigned to the treatment and control 
groups prior to the implementation of Shared-
book Reading sessions? 

2. What differences in vocabulary and oral Malay 
language proficiency, if any, were there among 
students that were engaged and those not 
engaged in Shared-book reading sessions and 
activities? 

For the purpose of analysis, the research questions 
were posed as null hypotheses. 

Ho1: There was no difference in vocabulary and oral 
Malay language proficiency of students 
assigned to treatment group and control group 
prior to the implementation of Shared-book 
Reading sessions. 
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Ho2: There was no difference in vocabulary and oral 
Malay language proficiency of students who 
were engaged in Shared-book Reading activities 
and those who did not participate in Shared-
book Reading activities. 

2.0 Methods 
2.1 Research Design 

This study employed the nonequivalent 
control group design where the the level of significance 
(alpha) was set at 0.05. Pretests were administered to 
all participants prior to the treatment. The pretests were 
helpful in assessing students' literacy level prior to the 
intervention and also in testing initial comparability 
among groups. Posttests were administered to measure 
treatment effects. The total treatment lasted for 600 
minutes over a span of 5 weeks. In order to avoid the 
problem of the students becoming "test- wise", the 
pretest and posttest were not parallel forms of the same 
test. 
2.2 Participants  

Two Malay Language teachers and their first 
grade classrooms with predominant enrollment of 
Orang Asli children (N=63) in Kuala Langat 
(southwest district of the state of Selangor) participated 
in the study. Of all 63 students, 57 (90.48%) were 
Orang Asli, 2 (3.17%) were Malays and 4 (6.35%) 
were Indians. Because this study specifically targeted 
Orang Asli children learning Malay as a second 
language (MLLs), only the 57 Orang Asli children 
were included for data analysis. There were 27 MLLs 
in the SBR group and 30 MLLs in the control group. 
There were 49.10% boys (SBR: 17.54%, Control: 
31.56%) and 50.90% girls (SBR: 29.84%, Control: 
21.06%). The mean age of the MLL sample was 6.7 
years old. All students come from a household with per 
capita monthly household income of MYR 84.66 (USD 
29.19). 
2.3 Instruments 

A national standardized literacy screening test 
(LINUS 1) was used to obtain all students’ baseline 
literacy level prior to the intervention. Two other 
pretests, Children’s Nonword Repetition Task (CNRep; 
Baddely & Gathercole 1996) and the Rapid 
Automatized Naming task (RAN; Snodgrass 
&Vanderwart, 1980) were administered to assess each 
student’s working memory retrieval, lexical access and 
phonological encoding which are crucial components 
for successful language learning.  

Ten (10) giant-sized storybooks were selected 
from an established reading series with a wide range of 
themes (e.g. animals, vehicles, sports, celebrations, 
culture, and fiction). The books were also carefully 
organized to have different ranges of age-appropriate 
readability level, where the stories become slightly 
challenging in terms of text structures, vocabulary, 
syntax and length as the intervention progresses across 

time.  
All students were assessed with two posttests by 

the end of the intervention. The oral vocabulary test 
(developed by the researchers) primarily aimed at 
assessing students’ content-word transfer knowledge in 
which 40 words were cautiously selected from the 10 
storybooks used in the intervention. The storytelling 
task using Mayer’s (1965) well-established “Frog 
Where Are You?” story sought to elicit students’ oral 
narrative skills. 
2.4 Procedure 

To determine the impact of SBR on promoting 
students’ emerging literacy skills in L2, a non-
equivalent control group quasi-experimental design 
was selected for this study. The quasi-experimental 
design (Campbell, Shadish, & Cook 2002) allows the 
authors to use intact groups with no random assignment 
to the treatment or the control. 

The two identified MLL teachers received a one-
day training of SBR to familiarize them with the 
approach and the materials. The two sample classes 
were then randomly assigned to either treatment or a 
waitlisted control after the training to guard against 
selection bias. To ensure fidelity of implementation to 
ensure the intervention was implemented as designed, 
the researchers were present in the treatment 
classrooms during each session from beginning until 
the end.  

Except for LINUS 1 (which was administered by 
the schools), pretests were carried out for one week at 
both sites prior to the intervention where students were 
individually administered the CNRep (Badeley & 
Gathercole, 1996) and RAN (Snodgrass &Vanderwart, 
1980) tasks. Students’ responses were all audio-
recorded. 

After pretest data have been gathered, 10 SBR 
sessions were carried out one-hour per session, twice a 
week for five consecutive weeks, embedded within the 
Malay Language instruction period in the treatment 
classroom. Over the course of the treatment, the 
children were engaged in age-appropriate stories read 
by their Malay language teacher and involved in post-
reading activities both in whole-class and small-group 
modes. Treatment students played a more active role in 
class participation by role-playing and retelling the 
stories. The waitlisted control group continued to 
receive regular Malay Language instruction during the 
period of data collection.   

Posttests were administered after the 10 SBR 
sessions have been delivered. The posttests consisted of 
assessing students from both sites on their 1) oral 
vocabulary to test their knowledge transfer of content 
words from the storybooks read in SBR sessions, and 2) 
oral narrative skills based on a wordless picture story 
book. All students in both assigned conditions were 
administered and audio-recorded individually. The 
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waitlisted control group and their language teacher 
later received the teaching packet and materials after 
completion of data collection. 
2.5 Analysis 

A mixed method approach was employed in this 
study. Quantitative data gathered were organized, 
entered, and ultimately analyzed using the SPSS 
statistical analysis software. The study employed both 
descriptive and inferential statistical analyses. Multiple 
analyses of covariance (Mancova) were primarily 
employed in the quantitative analysis of this study. It 
was deemed appropriate for the study as it measures 
covariance between the pretests (as covariates) and 
posttests (as dependent variables) between the control 
and treatment classes. Alpha level of .05 was set as a 
priori in all related tests. Hierarchical regression 
analyses were also employed to determine the impact 
of SBR on students of differing levels of initial Malay 
Language proficiency. 

Qualitative data gathered (storytelling) were 
transcribed in verbatim and later coded using the 
Systematic Analysis of Language Transcripts (SALT, 
2010) conventions. Based on the generated coding, the 
qualitative data were later analyzed quantitatively using 
the same language software (SALT, 2010) to be 
included in the overall statistical analysis to seek for 
causal inferences. 

The storytelling transcripts were also graded 
qualitatively. Two native Malay Language speakers 
blind reviewed the transcripts and employed holistic 
scoring using the Narrative Scoring Scheme (NSS), an 
assessment tool that provides an index to student’s 
ability to produce a coherent story. The inter-rater 
reliability between the reviewers was 0.878. The NSS 
scores were also ultimately included as one of the 
dependent variables in the hierarchical regression 
analysis of this study. 
3.0 Results and Discussion 
3.1 Initial Malay Language Proficiency 

Table 1 summarizes the descriptive statistics of 
children’s performance on the three Malay Language 
proficiency pretests: LINUS 1, Rapid Automatized 
Naming (RAN, 1980) test and Children’s Nonword 
Repetition (CNRep, 1996) as well as Cronbach’s alpha 
reliability coefficients. Using the three pretest scores as 
dependent variables, a one-way MANOVA analysis 
found no significant main effect of the intervention 
condition, F (3, 53) = .386 p = .764, ηp

2 = .021, 
suggesting the initial Malay Language proficiency of 
the SBR and the control group was comparable. See 
figures 1 and 2 for a comparison of results for both 
waitlisted control and treatment groups on the RAN 
and CNRep. 

 
Table 1. Means (SDs) of Performance on Pretests 

Pretests Cronbach’s 
α 

SBR Control 

LINUS 1 NA 1.85 
(.77) 

1.67 
(.66) 

RAN .943 40.39 
(9.08) 

41.35 
(10.15) 

CNRep .794 29.70 
(4.79) 

28.47 
(5.86) 

 
3.2 Intervention Effects on Vocabulary 

Table 2 displays students’ performance on the 
Vocabulary test. The analysis of the score were divided 
into three components: 1) Vocabulary – Decoding, the 
proportion of words each student was able to decode 
correctly regardless of accuracy of meaning, 2) 
Vocabulary – Meaning, the proportion of words each 
student was able to define correctly regardless of 
ability to decode the words correctly, and 3) 
Vocabulary - Decoding + Meaning, the proportion of 
words each student was able to decode and define 
correctly. Using the pretest scores as covariates, a 
MANCOVA analysis was performed to seek for 
intervention effects on Vocabulary. Significant 
difference was found between the SBR and the control 
group on overall Vocabulary, F (3, 50) = 12.74, p = .00; 
Wilk’s Lambda = .57, ηp

2 = .43. Out of the three 
pretests, only the LINUS 1 covariate was significantly 
related to the combined Vocabulary outcome measures, 
F (3, 50) = 33.26, p = .00; Wilk’s Lambda .33; ηp

2 = .67. 
 

Table 2. Means (SDs) of Performance on Vocabulary 
Decoding, Meaning, and Decoding+Meaning. 

Measures SBR Control 
Vocabulary – 
Decoding 

26.37(20.35) 19.37(17.41) 

Vocabulary – 
Meaning 

40.52(9.529) 27.23(13.15) 

Vocabulary – 
Decoding + 
Meaning 

25.81(19.89) 18.50(16.56) 

 
Further analysis of each individual dependent 

variable, using a Bonferroni adjusted alpha level 
of .017, showed that there was no contribution toward 
Vocabulary – Decoding, F (1, 52) = 1.33, p = .255, ηp

2 
=.025 and Vocabulary Decoding + Meaning, F (1, 52) 
= 1.827, p = .182, ηp

2 = 034. There was treatment effect 
on Vocabulary – Meaning, F (1, 52) = 32.396, p = .00, 
ηp

2 =.384. The results suggest that SBR sessions have 
an impact on students’ learning of word-meaning but 
did not help improve students’ decoding skills.  

Findings of this study adds to the previous 
research that engaging children in shared-book reading 
sessions improves students overall vocabulary with 
significant results in learning of word meanings. The 
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conversation and extra-textual questions that 
accompanies the shared-book reading sessions have 
facilitated the young children learning of unfamiliar 
words (Blewitt et al., 2009). Children with lower initial 
Malay proficiency seemed to benefit more from SBR in 
learning new word meanings than those with higher 
initial Malay proficiency. See Figure 4.  

This result is unique in experimentally 
demonstrating children’s vocabulary growth based on 
their language proficiency. Typically, children with 
higher initial language proficiency tend to learn more 
than children with lower initial language proficiency. 
This striking effect may be due to the fact that shared-
book reading sessions call for the teacher to ask 
scaffolding questions facilitated children’s deeper 
understanding of word meanings.  

While there was a trend for the SBR students to 
read more new words, the difference was not 
significant, most probably because of the duration of 
the intervention was not long enough to obtain such 
results. However, the evidence that children’s word-
meaning knowledge increased over the course of 
treatment corroborates previous research 
demonstrations that young children learn vocabulary 
successfully from SBR (Ard & Beverly, 2004; Blewitt, 
Rump, & Coom, 2009; Biemiller & Boote, 2006; Elley, 
1989; Ewers & Brownson, 1999; Hargrave & Senechal, 
2000; Justice, 2002; Justice, Meier, & Walpole, 2005; 
Penno, Wilkinson, & Moore, 2002; Reese & Cox, 1999; 
Robbins & Ehri, 1994; Se´ne´chal, 1997; Se´ne´chal & 
Cornell, 1993; Se´ne´chal, Thomas, & Monker, 1995). 
3.4 Intervention Effects on Storytelling 

Table 3 displays the descriptive statistics of the 
language measures from the students’ storytelling in 
five categories: story length (number of words), 
vocabulary diversity (number of different words), 
verbal rate (time length; words per minute), story 
quality rating (NSS) and mazes (percent of mazes over 
total words) 1. MANCOVA analysis using pretest scores 
as covariates found a significant overall intervention 
effect, F (6, 47) = 10.843, p = .00; Wilk’s Lambda 
= .42, ηp

2 = .58. However, out of the three pretests, only 
the LINUS 1 covariate was significantly related to the 
combined storytelling outcome measures, F (6, 47) = 
3.38, p = .01; Wilk’s Lambda = .70, ηp

2 = .30.  
Further ANCOVA analyses using a Bonferroni 

adjusted alpha level of .01 found significant differences 
between the SBR and the control group on the story 
length, vocabulary diversity, verbal rate, and story 
quality rating, ps< .01. Compared to the control group, 
the SBR group took longer time to tell the stories, used 
more different words, produced more words per minute, 
and told better stories. Results for the total time of the 
storytelling and mazes produced were non-significant 
indicating that students’ performance did not 
significantly differ by treatment condition. SBR 

sessions helped improve young indigenous children’s 
Malay speaking skills in terms of the production of 
higher quality of story structure in oral narratives. The 
narratives produced by the SBR group were more 
coherent in terms of hierarchical thematic structuring 
and global plot organization. Narratives produced by 
the SBR students contained more detailed descriptions 
of setting, character development, conflicts, and 
resolution essential for advancing the plot in a logical 
order. SBR students regardless of overall NSS scores 
also expressed more mental states of characters (e.g. 
the boy got angry) and used more clear referents. SBR 
students’ ability to produce more coherent stories than 
their counterparts in the control classroom is no doubt 
because of active experience with the set of stories in 
SBR enabled them to obtain a better understanding of 
narrative structure.  

 
Table 3. Means (SDs) of Language Measures of 
Storytelling 
Measures SBR Control 
   
Number of 
Words 

199.07 (88.64) 81.20 (27.43) 

   
Number of 
different words 

70.78 (16.14) 48.80 (17.65) 

   
Time length 2.66 (.39) 2.46 (.49) 
 
Words per 
minute 
 
NSS 

 
74.16 (28.07) 
 
 
16.26 (3.17) 

 
34.34 (13.50) 
 
 
12.97 (2.83) 

   
Percent of 
mazes over total 
words 

7.07 (3.43) 8.63 (2.25) 

Shared-book reading sessions may also have 
promoted young Indigenous Malaysian children’s oral 
narrative skills because the acquisition in narrative 
competence is achieved through the combination of 
advancing language skills developed through sharing 
personal experiences, stories, and other text-level 
materials (Miller et al., 2006). In addition to the wide 
and deep reading experience, students have more 
opportunities to practice speaking in the Malay 
language in the shared-book reading sessions by 
sharing their understanding of the stories in the post-
reading activities (e.g. role-playing, group work, and 
making personal connections) which should improve 
their skill at expressing oral narratives.  

Shared-book reading not only improved children’s 
performance at a global narrative structure level but 
also at lexical and syntactical level. Although students 
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in both conditions took considerably the same amount 
of time to tell the story, the number of words produced 
by the SBR students almost doubled up that produced 
by the control group. Vocabulary diversity also doubled 
up in the SBR classroom indicating that exposure to a 
wide variety of stories made students more comfortable 
and confident to use different types of words in their 
narratives.  
3.5 Differentiated Treatment Effects with Varying 
Initial Language Proficiency 

To investigate if SBR influences learning of word-
meaning and oral narrative skills differently for 
children with varying levels of initial Malay Language 
proficiency, hierarchical regression analyses were 
conducted using the Vocabulary – Meaning and oral 
narrative scores (story length, vocabulary diversity, 
verbal rate, and mazes), as dependent variables, 
respectively. In each analysis, the LINUS 1 pretest 
score was entered first, followed by condition contrast: 
SBR vs. Control, and their interaction was entered last.  

For the Vocabulary – Meaning, a significant trend 
toward an interaction between initial Malay Language 
Proficiency and the SBR vs. Control contrast was 
found, p = .01. Students with lower levels of initial 
Malay Language Proficiency benefitted more from the 
SBR sessions than did the students with higher levels 
of initial Malay Language Proficiency, β = -.55. See 
Figure 1. 

 

 
Figure 1. Vocabulary – Meaning as a function of initial 
Malay language proficiency. 

 
Figure 2. Story length as a function of initial Malay 
language proficiency. 
 

For the oral narrative skills, result for the story 
length (total number of words) was consistent with the 
ANCOVA analysis where SBR vs. control contrast was 
significant, p = .00, but no significant interaction 
between initial Malay language proficiency and the 
SBR vs. Control contrast was found, p = .11. Figure 2 
shows that students in the treatment condition produced 
stories that were longer suggesting significant SBR 
effects on story length.  

In terms of vocabulary diversity (number of 
different words), consistent with the previous 
ANCOVA analysis, SBR vs. Control contrast was 
significant, p = .01. However, no significant interaction 
between initial Malay language proficiency and the 
SBR vs. Control contrast was found, p = .30. Figure 3 
show that students in the treatment condition 
outperform students in the control group regardless of 
initial Malay proficiency. 
 

 
Figure 3. Vocabulary diversity as a function of initial 
Malay language proficiency. 
 

 
Figure 4. Verbal rate as a function of initial Malay 
language proficiency. 
 

For the verbal rate (number of words per minute), 
consistent with the previous ANCOVA analysis, SBR 
vs. control contrast was significant, p = .00 but no 
significant interaction between initial Malay language 
proficiency and the SBR vs. Control contrast was 
found, p = .76. Figure 4 shows that students with 
varying initial Malay language proficiency gained 
almost equally from SBR sessions.  



Life Science Journal 2012;9(4)             http://www.lifesciencesite.com 

 
  

 
http://www.lifesciencesite.com  lifesciencej@gmail.com 

 
847 

 
Figure 9. Mazes as a function of initial Malay language 
proficiency. 
 

Result for the mazes (percent of mazes over total 
of words) was consistent with the ANCOVA analysis 
where the SBR vs. control contrast was non-significant, 
p = .07 but the interaction between initial Malay 
language proficiency and the SBR vs. Control contrast 
was significant, p = .04. Figure 5 shows that students 
with lower initial Malay language proficiency (L1-1 
and L1-2) produced more mazes than students with 
higher Malay language proficiency regardless of 
treatment condition, β = -.80. 

In brief, SBR can effectively increase Orang Asli 
first graders’ oral narrative skills and receptive 
vocabulary attainment.  
4.0 Conclusion 

The current study has implications for effective 
literacy instruction for young Indigenous Malaysians 
learning a second language. The results offer evidence 
that providing extensive oral language development 
opportunities by engaging students in free-flowing 
reading sessions accelerates L2 learners’ receptive and 
expressive language. The goal of listening, speaking, 
reading, and writing for authentic communication and 
self-expression is met in Shared-book Reading sessions. 

Despite the short duration of the project, lasting 
only about 10 hours in total over one month and a half, 
engaging in close-knitted, reading aloud sessions 
significantly impacted Indigenous Malaysian L2 
learners’ oral language and vocabulary development. 
SBR filled a gap in the Indigenous Malaysian 
children’s needs for opportunities to develop early 
literacy skills at par with their mainstream, non-
Indigenous peers. 
 
Note: 
Mazes refer to revisions or repetitions in spoken 
language. Children typically produce more mazes in 
contexts that are linguistically demanding such as the 
production of oral narratives (as opposed to 
conversational speech). 
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1.Introduction 
   Nursing educators worldwide are charged 
with the task of preparing a nurse workforce that is 
responsive to dynamic population changes that are 
increasing in complexity. Problem-based learning 
(PBL) as a pedagogical approach that has been 
proposed as a solution to address the challenge of 
producing nurses that are critical thinkers, life-long 
learners, and more equipped to handle the challenges 
of their ailing communities (Rideout, 1994). The 
approach arose from critiques of predominantly 
lecture-based courses taught in medical schools in the 
1950s and 1960s. It was argued that such methods of 
teaching lacked relevance to future physician practice 
in that it did not encourage teamwork, inquiry skills, 
problem-solving and critical thinking skills, nor was 
it effective in linking theory of practice (Tavakol & 
Reicherter, 2003). The World Health Organization 
echoed such concerns, especially from the standpoint 
of rapid technologic and information growth: “The 
explosion of scientific information makes traditional 
curricula increasingly irrelevant, because they are 
based on what is known today, to the exclusion of 
how to learn what will be known tomorrow” 
(Kantrowitz, et al., 1987; WHO, 1993 in Tavakol & 
Reicherter, 2003).  The development of PBL began at 
medical schools at Case Western University in the 
United States in the 1950s and at McMaster 
University in Canada in 1965 (Tavakol & Reicherter, 
2003). 

While there are many variations to PBL 
implementation, there are shared elements and core 
components that work together to foster integration 
of knowledge from a variety of disciplines. Students 
are given a carefully crafted, ill-defined problem 

scenario (much like the type that would be 
encountered in the practice setting), and engage in an 
analytic process of progressive inquiry by initiating 
and developing appropriate hypotheses (Biley & 
Smith, 1998). The teacher’s role shifts from that of a 
content expert to that of a facilitator of group learning 
process and provider of guidance in eliciting critical 
learning objectives. Working in groups, students 
integrate their previous knowledge and then explore 
the various aspects of the problem scenario using 
formal and informal resources (Biley & Smith, 1998). 
They subsequently bring their findings back to the 
larger group, which solidifies and stimulates further 
learning. As students become life-long learners, the 
process strengthens important skills such as: critical 
thinking, teamwork, self-direction, communication, 
and problem solving (Biley & Smith, 1998).   

Nursing education literature is rich with case 
studies and evaluations of PBL implementation 
experiences, suggesting that this student-centered 
approach has increasingly established a strong place 
in nursing. The effective implementation of PBL is 
crucial to ensuring the successful integration of 
theory and practice for students. This depends on 
well-crafted problem scenarios, trained facilitators, 
supportive guidance, translation of classroom 
learning into the practice setting, and available 
resources (human, fiscal, informational, and 
infrastructural) to support all of these endeavors. 
When compared with traditional lecture-based 
approaches, PBL has been seen as a resource-
intensive endeavor because it requires: a much lower 
teacher-to-student ratio, a strong capacity in crafting 
problem scenarios, adept facilitation skills, adequate 
infrastructural support for students’ self-directed 
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learning process (including library resources, internet 
connectivity, and in some cases even simulation / 
skills labs or standardized patients), and appropriate 
student assessment methods.  

At North West University’s Mafikeng 
Campus (NWU-MC) in South Africa (a historically 
disadvantaged university), nurse educators have 
implemented PBL for third- and fourth-year nursing 
students since 2002. In a  qualitative study conducted 
in 2008 exploring the experiences of nursing students 
regarding PBL (Rakhudu 2008) and   Internal and 
External programme evaluation  of PBL in 2008 
(NWU 2008), NWU-MC students voiced their desire 
to have improved integration of PBL insights in the 
clinical practice setting. This has prompted an 
examination of the nursing education PBL literature 
around the topics of collaboration and better 
integration of theory and practice.  
  This literature review examines various 
examples of collaboration in PBL implementation, 
particularly between academic and practice entities. 
Framework. 

The updated integrative review (IR) 
approach according to Whitemore and Knalf (2005) 
was utilized to guide this search. Integrated review is 
described as a specific type of literature review that 
summarizes past theoretical and empirical literature 
to provide a more comprehensive understanding of a 
phenomenon (Whitemore and Knalf (2005).  The 
overall goals of IR framework include defining of 
concepts, reviewing of theories, reviewing of 
evidence, and analyzing methodological issues. For 
this publication, the aim was to search for evidence 
for best practice in collaboration in implementing 
problem based learning in nursing education. 

 
2.  Methods 
This review focused broadly on exemplars of 
collaboration in PBL implementation in nursing. 
Articles included in the review adhered to the 
following inclusion criteria: 

1) Problem-based learning (PBL) as a 
teaching method or central focus 

2) The study demonstrated some level of 
collaboration between distinct entities 
3) Participants were students, clinicians, 
and/or educators – all nursing-related 
4) The study was published in the last 12 

years (since 1999) 
5) The study was available in English  

Initially, a broad search of published studies was 
conducted using PUBMED, CINAHL , and 
MEDLINE..  The following search words “problem-
based learning”, “collaboration”, “nursing education” 
and related terms were used in this search. The 
searches identified 114 citations. Other papers were 

located from the reference sections of these articles 
and by searching recent electronic or paper. These 
results were then scanned to eliminate articles that 
only described isolated PBL implementation 
experiences or that offered commentary or critique on 
methodology and research related to PBL. While 
initially the focus of the search was on the education 
of nursing students, it was decided that including 
other entities of collaboration might provide more 
insight on the topic. This process yielded a total of 19 
articles spanning 1999 to 2010. These included 1 
systematic review of PBL utilization in clinical 
teaching and 18 other articles describing 
collaborations of varying configurations and aims. 
 
3. Results and Discussion 
1. PBL in the clinical setting. 
  The only systematic review found in this 
search (Williams & Beatti, 2008) investigated the use 
of PBL by clinicians as a method of clinical teaching 
in undergraduate health professional programs. 
Authors sought to answer the following questions: 1) 
What is the clinician’s understanding of the term 
PBL?; 2) Is PBL utilized or applied as a strategy for 
teaching in the clinical setting?;and 3) What 
facilitates or impedes the implementation of PBL in 
the clinical setting? (Williams & Beatti, 2008). Five 
qualitative studies spanning 7 years (1998-2005) 
were found to meet inclusion criteria, though only 
one of these studies focused exclusively on nursing 
education. This systematic review confirmed that 
PBL is indeed used as a teaching strategy in the 
clinical setting. Although the studies were 
heterogeneous in nature, a common theme was that 
application of PBL in the clinical setting was heavily 
influenced by clinician perceptions of PBL in relation 
to knowledge, preparation, and understanding of the 
teaching approach. Specifically, a lack of 
understanding of the basic PBL principles interfered 
with the teaching process, which led clinicians to 
revert to more traditional teacher-centered methods, 
thus undermining the more student-centered 
facilitation of critical thinking (Williams & Beatti, 
2008). A number of barriers to PBL implementation 
in the clinical setting were noted, namely: poor 
understanding of PBL on the part of clinicians, 
irregular communication between clinicians and 
lecturers, unclear role perception, high staff turnover, 
lack of coordination between clinical experiences and 
PBL content, lack of PBL training/preparation for 
clinical teachers, lack of support of students in the 
clinical setting, time management, and competing 
demands of patient and clinical environment 
(Williams & Beatti, 2008). Authors also noted a 
number of proposed solutions to address some of 
these barriers, including: regular and focused 
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communication between the lecturer and clinician; 
appointment of a clinical teaching associate to create 
a student/faculty/expert nurse triad in the clinical 
setting; matching clinical experiences and PBL 
tutorials; providing PBL training to all teachers and 
clinicians; and gravitating toward a process of 
“supported participation” rather than self-directed 
learning in the clinical setting to facilitate PBL 
(Williams & Beatti, 2008). They further concluded 
that more research is needed to identify best practices 
in PBL implementation in the clinical setting. 
O’Neill, Willis, and Jones (2002) investigated the 
student experience in linking PBL and clinical 
experiences at the University of Manchester in the 
United Kingdom. At this particular university, a PBL 
approach was introduced in 1994 through an 
integrated course throughout students’ clinical 
clerkships. Third- and fourth-year students were 
asked to respond to an open-ended question on the 
end-of-module course evaluation. Data from these 
questionnaires and from six focus groups were 
analyzed by theme. Authors found that students used 
a process of elaboration to link their learning from 
PBL into the clinical setting. This was accomplished 
through two main ways: encountering an appropriate 
patient (outside the PBL group), bringing their 
experiences back to the PBL group for discussion 
(inside the PBL group). The process was facilitated 
by the following factors: proper match between the 
clinical clerkship and the PBL case content, the role 
of the tutor in the facilitation process, and the self-
directed initiatives of the student.  
2. PBL collaboration for the clinical education of 
nursing students.  

Seven of the 19 articles in this review 
described exemplars of PBL collaboration with the 
aim of clinical education of pre-registration nursing 
students. Examples involved nursing institutions and 
health service organizations in Europe (Finland, 
Brussels, Sweden), Australia (New South Wales), the 
United States (Washington DC), and Canada 
(Ontario). Nursing students were at the center of all 
of these exemplars, and two articles described inter-
professional collaborative learning with other health 
professions students (physiotherapy, medical and 
nursing students in Goelen et al., 2006; medicine, 
occupational therapy, physical therapy, social work, 
and nursing students in Solomon et al., 2003).  

Ääri et al. (2008) describe a collaborative 
partnership between Turku University of Applied 
Sciences and Turku Health Care Department in 
Finland. At this institution, PBL had been 
implemented in nursing education since 2004, and it 
was necessary to enhance the students’ clinical 
learning. Authors decided to pilot an initiative where 
tutorial PBL small group sessions would be carried 

out in the long-term care practice portion of the 
curriculum (this was the students’ first clinical 
experience). Clinical mentors of the nursing students 
were initially given a 20-hr mentor’s training which 
covered the basics of PBL and evidence-based 
nursing. One PBL cycle consisting of two 2-hr 
tutorial sessions (each group consisting of 8-9 
students) was carried out during the four-week 
clinical practice and held near the practice wards.  

During these sessions, clinical mentors 
(registered nurses) and university faculty worked 
together as tutors to promote student learning. A self-
reported pre- and post-test questionnaire was 
administered to the students before and after the 
clinical practice experience. Results of the 
questionnaire showed that that there were significant 
differences in PBL learning skills as well as in 
interactions with old patients before and after the 
intervention. Other notable results were a high level 
of student satisfaction and increases in both “own 
attitude towards long-term care” and “interest in 
work in long-term care.” Authors concluded that this 
intervention was a positive one for all parties 
involved and pointed to collaboration between 
teacher and clinical mentor as an important factor in 
creating the best possible clinical practice learning 
environment for nursing students. They also 
suggested a number of practical considerations for 
other seeking to implement PBL tutorials in clinical, 
namely that: 1) the scenario must be fruitful and 
current for both students’ learning goals and for 
clinical practice; 2) there must be adequate space for 
small group work and information-seeking activities 
(e.g. internet) near the ward; 3) the teacher must 
arrange the tutorial group work schedule in 
collaboration with the mentors; 4) the nurse 
administration of clinical practice must be involved 
and must see it as professional development for 
clinical nurses as well; 5) teacher and mentors of 
clinical practice must be capable of collaboration; 
and finally 6) the journal / notes of the tutorials that 
indicate the process and outcome of the small group 
work can be very informative to other nursing staff of 
the ward (Ääri et al., 2008). 
 Another collaborative teaching effort, 
described in Curtis (2007), took place in Australia 
and focused on mental health nursing. Mental health 
professionals in New South Wales, Australia were 
concerned that they were having difficulty recruiting 
newly-graduated nurses to their specialized area of 
nursing, citing the perceived lack of preparation by 
the tertiary sector, students’ prejudices and anxieties 
about mental illness, perceived lack of support during 
clinical placement, and the quality of the clinical 
placement itself. The need to address these issues 
brought about collaboration between academics at the 
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University of Wollongong (UOW) and clinicians in 
the local Area Health Service. Collaborators decided 
to focus their efforts on the intensive clinical 
workshops designed to prepare 2nd- and 3rd-year 
bachelor of nursing students for entry into their 4-wk 
mental health clinical placements. Consultation with 
clinicians about student competency during mental 
health clinical placements revealed that students not 
only took too much time to adjust to the mental 
health clinical environment, but also that they needed 
more skill development prior to clinical placement. It 
was decided to adopt a combination PBL / role-play 
approach to these pre-clinical workshops, organized 
across a 2-wk period.  

The 2-day workshops were co-facilitated by 
a mental health clinical nurse consultant working in 
an emergency department and an academic with a 
background in mental health, alcohol, and other drug 
nursing; both were experienced facilitators. In 
consultation with other mental health clinicians, the 
facilitators developed the problem scenarios and 
compiled supporting documentation that addressed a 
variety of mental health conditions as well as practice 
issues that come into play in the mental health setting 
(legal issues, ethical issues, dual diagnoses, etc.). The 
“consumers/clients/patients” in the role-plays were 
played by experienced clinicians and caregivers who 
were coached and debriefed by the facilitators. 
Students working in small groups were able to 
practice their interview skills in the first phase of the 
PBL process and were given feedback. In addition, 
they were given an introduction to their clinical 
placement sites and were able to ask any questions 
they had. When the clinicians left, the students were 
assigned to formulate and write up a mental status 
assessment based on the information obtained during 
the scenario.  

They were also asked to identify gaps in 
their knowledge and learning objectives and then 
seek information overnight in order to formulate a 
nursing care plan for the next day. They were then 
asked to write an initial nursing report and present 
their consumer/client/patient to another group of 
students during a mock staff shift handover. 
Evaluations were collected from students at three 
time points: immediately after the workshop, after 
their mental health clinical placements, and for a 
selected number of students who were known to have 
chosen a career in mental health nursing upon 
graduation. The workshops were consistently rated 
highly, and were said to be very useful in increasing 
student confidence and knowledge preparation prior 
to the clinical placement. Responses after the clinical 
placements confirmed the usefulness of the workshop 
in preparing students for “what to expect.” Clinicians 
who were surveyed found the workshop experience 

to be valuable because they allowed them to 
contribute to the students’ learning and showcase the 
mental health nursing field. The recent graduates who 
chose mental health nursing also corroborated the 
usefulness of the workshops in inspiring them to 
pursue mental health. The author concluded that this 
collaborative teaching approach was a successful 
intervention in bridging the gaps between institutes of 
learning and of professional practice, and pointed out 
that there was a 5-fold increase in new graduates 
choosing to begin their career in mental health in the 
two years since introducing the workshops. 

Three other studies (Holaday & Buckley, 
2008; Ehrenberg & Häggblom, 2007; Staun et al., 
2009) described strategies that made use of PBL 
principles in the clinical learning environment as a 
way to bridge theoretical knowledge to the practice 
setting. All involved collaborations between 
academics and clinical nurse preceptors / supervisors 
in order to support student learning in accordance 
with the PBL principles of self-directed learning, 
reflection, and critical thinking.  

In Holaday and Buckley (2008), nurse 
faculty at Trinity University in Washington DC, the 
Catholic University of America in Washington DC, 
and George Mason University in Fairfax, VA decided 
to work together to come up with an educational 
strategy that effectively addressed their challenges of 
faculty shortages, larger class sizes, competition for 
clinical sites, and limited educational resources. The 
model they developed has the following tenets: 1) 
students construct their own learning objectives for 
their clinical experiences based on individual 
learning needs and guidance from course objectives 
while clinical faculty help monitor their knowledge 
gained and modify the objectives as needed (through 
an ongoing clinical log); 2) the learning experience is 
completely embedded in the clinical setting where 
actual patient case situations encountered by students 
are used; and 3) guided by clinical preceptors, 
students choose an actual patient case encountered 
during their clinical experience, follow categorical 
guidelines, and develop written case situations that 
are then used for PBL tutorials. Clinical experience 
and tutorials occur concurrently, and students are 
assessed on their participation and progress in both 
domains. Although outcome data of this model is still 
forthcoming, authors note that it has been a 
rewarding and ongoing collaboration of nurse 
educators committed to teaching excellence.  

Two examples from Sweden (Ehrenberg & 
Häggblom, 2007; Staun et al., 2009) highlight similar 
collaborative strategies in linking PBL with clinical 
education. In Staun et al. (2009), educators and 
clinicians employ the use of “patient-centered 
training in student-dedicated treatment rooms,” 
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where the nursing student (alone or in pairs) take 
responsibility for patients placed in a student-
dedicated room, performing all nursing care with the 
guidance and support of supervising clinical staff. 
The students followed the same patients for several 
days (rather than on their supervisors), and a logbook 
was kept to guide communication, assessment, and 
joint reflection between student, clinical supervisor, 
and lecturer. This approach was found to be highly 
satisfactory by most participants – both for staff and 
for students, with students feeling that their time in 
clinical education had been used efficiently. The 
process of supported student reflection was cited as 
an important strategy to bridge the theory-practice 
gap (Staun et al., 2009). Ehrenberg and Häggblom 
(2007) described a similar guided reflection strategy 
to enhance clinical education. This intervention had 
the objective of improving nursing students’ 
integrated learning during clinical education, ability 
to actively search for knowledge, reflect critically, 
and improve the clinical learning environment. 
Central tenants in this intervention were: 1) PBL as 
an educational method; 2) guided reflection; and 3) a 
supervision model supporting nurse preceptors. 
Nurse preceptors were supported by training in PBL, 
reflection, and techniques for literature search in 
nursing research. Each student was assigned to a 
nurse who was his/her personal preceptor during the 
whole 11-week clinical placement. This nurse 
preceptor supervised the student in the clinical 
environment and supported his/her self-directed 
learning. An additional part of this intervention 
involved a head nurse preceptor who was responsible 
for a small group of students from different clinical 
units. In collaboration with the clinical lecturer, this 
head preceptor arranged weekly meetings with the 
group of students to discuss problems and issues 
from the clinical field. Every other week, students 
were to bring patient scenarios from their units, 
which formed the basis for integration of theoretical 
and practice knowledge. The clinical lecturer held a 
joint appointment at the university and at the hospital, 
supported the head preceptor, the personal 
preceptors, as well as the students through the entire 
process and oversaw assessment processes. Students 
and staff perceived the utilization of PBL principles 
in this supervisory model to be positive overall. 
Authors emphasized the need for strong collaboration 
between health care clinics and the university as well 
as adequate training and support of all parties 
involved, especially in the central tenants of PBL. 
They concluded that when integrated into the clinical 
setting, PBL can engage students in authentic 
situations and prepare them for their professional 
careers by training them to be life-long learners.  

The two remaining articles that describe 

exemplars of PBL collaboration with the aim of 
clinical education of pre-registration nursing students 
focus on inter-professional collaborative learning 
with other health professions students. Goelen et al. 
(2006) described inter-professional learning with 
undergraduate physiotherapy (3rd year), medical (2nd 
year), and nursing students (3rd year) in Brussels, 
Belgium, while Solomon et al. (2003) described 
inter-professional learning with undergraduate 
medicine, occupational therapy, physical therapy, 
social work, and nursing students in Ontario, Canada. 
Both used real patients to enhance the PBL process.  

In Goelen et al. (2006), the educational 
module consisted of 5 2-hr seminars given at 2-wk 
intervals during 10 consecutive weeks, with a total of 
177 students divided into control groups of 8 single-
profession students and intervention groups of 8 
students evenly distributed from 3 professions – 
nursing, medical and physiotherapy. The triggers for 
PBL were a stable Parkinson’s patient interviewed by 
the students in the 2nd seminar, and a recent stroke 
patient interviewed in the 4th seminar. In the first 
seminar, was an introductory orientation seminar 
where students familiarized themselves with each 
other and prepared for the patient interview process 
in the next seminar. The 3rd ad 5th seminars were 
dedicated to student presentations of their work on 
the educational goals derived from seminars 2 and 4. 
Pre- and post-module evaluations were conducted 
using the Luecht et al. (1990) Interdisciplinary 
Education Perception Scale (IEPS) to assess student 
attitudes toward inter-professional cooperation in 
relation to this particular intervention (Goelen et al., 
2006). In the intervention groups, authors found a 
significant improvement in overall attitudes of male 
students, as well as in attitudes pertaining to 
competency and autonomy of individuals in one’s 
own profession. No significant improvements were 
found in the control groups, and authors found no 
adverse effects of the use of real patients in the 
educational module – in fact the patients valued the 
opportunity to contribute to teaching and brought 
more complexity, empathy, and humanity to the 
educational experience for students. Authors 
concluded that the inter-professional PBL module 
using real patients had the potential to improve 
attitudes pertaining to inter-professional collaboration 
and could have important implications in their 
ultimate future practice in health care.  

Solomon et al. (2003) describes a similar 
incorporation of real patients in inter-professional 
PBL education. In this initiative, 10 senior-level 
students representing 5 professions (medicine, 
occupational therapy, physical therapy, nursing, and 
social work) were recruited to participate in an 8-
week course on rehabilitation issues in HIV at 
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McMaster University. Two tutorial groups of 5 each 
met weekly for 2 hours per session. Two experienced 
tutors interested in HIV (one a physician and the 
other an occupational therapist) from the Faculty of 
Health Sciences at McMaster University were 
recruited to participate as facilitators. In addition, two 
persons with HIV-AIDS (PHAs) who were 
experienced educators were asked to participate as 
resource tutors and were given training in PBL and 
basic facilitation skills. Their role was to provide 
insight from the perspectives of a PHA and prompt 
students to consider various aspects of the problem. 
Students were required to keep a weekly journal and 
participated in semi-structured qualitative interviews 
within two weeks of the conclusion of the course. A 
broad theme that emerged from both the journals and 
the interviews was that students saw many benefits of 
the involvement of PHAs in the tutorial process – 
they provided a perspective on the lived experience 
and a context for learning, challenged assumptions 
and values, and acted as knowledge resources to 
guide students in their self-directed learning. Some 
students worried about offending the PHA tutors, but 
were able to work through these anxieties as the 
course progressed. Authors concluded that the 
involvement of PHAs in small-group PBL settings 
was perceived positively by students and created a 
more relevant learning text while addressing some of 
the issues of stigma in health professional students.  
3. PBL collaboration for the training and 
professional development of clinical nurses. 
Another seven of the 19 articles in this review 
described exemplars of PBL collaboration with the 
aim of strengthening the capacity of clinical nurses. 
Price & Price (2002) uses examples from midwifery 
and gives an informative review of helpful 
frameworks that can be used in maximizing the 
clinical practice environment as a learning 
opportunity for students and clinical nursing staff 
alike. Celia & Gordon (2001) describe a PBL effort 
at a hospital in Philadelphia, USA used to train 
novice nurses as they enter the acute healthcare 
setting. Five other studies (Badeau 2010, Blackford 
& Street, 1999; Kim et al., 2007; Matthews-Smith et 
al., 2001; and Williams et al., 2002) describe 
examples of PBL being used for the training and 
professional development of clinical nurses in 
various settings around different topics (cardio-
pulmonary, ethical decision-making, communication 
and cultural diversity, and geriatrics). All of these 
articles illustrate fruitful collaboration between 
academic institutions and practice institutions to 
further professional development of nurses.  
 Price & Price (2002) point out that PBL is 
traditionally implemented in the classroom setting, 
where issues of patient safety and competing 

demands on time are not a primary concern. The 
previous section of this review examined a number of 
examples where these issues were circumvented 
through strong collaboration between academics and 
clinicians committed to enhancing nursing student 
learning.  

They argued that in order for PBL to be 
implemented effectively in the clinical environment, 
the approach must be adapted to bridge the learning 
differences between the two contexts. For example, 
the clinical supervisor takes on a modified facilitator 
role and must be mindful of problems and learning 
issues that are thematic and apply to more than one 
client so that short patient stays does not disrupt 
learning.  

Authors emphasize the difference between 
the clinical supervisor role and that of the classroom 
PBL facilitator. Because of the demands of the 
practice environment, the clinical supervisor cannot 
afford to adopt an entirely nondirective role. S/he 
must continually assess the practitioner / learner’s 
comfort level and competence in the practice 
environment. When using patients as foci of learning, 
inquiries must be handled discretely so that patients 
do not perceive that the student learner is 
unprofessional or incompetent. As an example, 
casting the parent as an expert to his/her child’s 
disease process is much more helpful than asking 
naïve questions about what the parent might assume 
the student nurse should already know about the 
child’s care. Echoing other studies, Price & Price 
agree that the process of reflection (on the part of 
both the supervisor and the learner) is an invaluable 
tool in promoting learning in the clinical setting. 
They further conclude that having a structured 
experience, framework-guided training, an 
appropriately tailored clinical supervisor role, and 
consistent monitoring and evaluation of group 
process are keys to successful adaptation of PBL in 
the professional development of staff and student 
learners alike (Price & Price, 2002).  
 Celia & Gordon (2001) was the only study 
in this review that described a PBL experienced used 
to train and orient novice nurses to the acute setting. 
This initiative, which took place at the Hahneman 
University Hospital in Philadelphia, USA (an acute 
tertiary-care teaching facility), represented a 
collaboration between the hospital’s Staff Education 
and Training Department, the Staff Development 
Instructor, and Director of Nurse Recruitment and 
Retention, as well as the Medical College of 
Pennsylvania / Hahnemann University School of 
Nursing (which offered the program for graduate 
credit) (Celia & Gordon, 2001). Funding for the 
program was provided in the form of salaries for the 
new nurses as well as a flat rate of pay to cover 
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training and participation for the nurses serving as 
trainers. The curriculum was designed to give novice 
nurses a comprehensive overview of acute and 
chronic health problems and patient management 
issues, while developing expertise in resources-
seeking, clinical reasoning, self-directed learning 
skills. Thirteen PBL cases were developed, and 
novice nurse groups (14 in the first class and 12 in 
the second class divided into 2 groups) met on 2 non-
consecutive days over a 6-wk period. Instructors and 
clinical nurse specialists reviewed the PBL cases for 
accuracy, realism, and clinical relevance, and a PBL 
consultant helped with the actual construction of the 
cases. Each PBL case was completed over an 8hr 
period with a 3-4hr sessions devoted to researching 
learning issues. A summative assessment was used in 
which learners were given a similar PBL scenario to 
complete in a week’s time, and evaluated orally in a 
45-minute session on his/her ability to think 
critically. Orientation to the clinical unit, supervised 
clinical practice, as well as skills labs were 
incorporated as other aspects of this comprehensive 
orientation program. Post-course surveys showed that 
participants strongly agreed that the PBL format was 
useful as a learning tool for novice nurses 
transitioning into acute care. Novice nurses expressed 
the desire to have PBL as a regular part of their 
clinical education and would have preferred to have 
PBL in their undergraduate curricula. Nurses also 
noted that they could relate the PBL cases to patients 
they were seeing in the clinical units. Authors 
concluded that this PBL-based orientation program 
aimed at preparing novice nurses for tertiary care 
successfully supported novice nurses through the 
transition into acute care delivery. Preceptors and 
supervisors noted improved self-direction and critical 
thinking skills of program graduates (Celia & 
Gordon, 2001).  
 A number of other articles described PBL as 
a useful tool in nursing staff professional 
development. In Kim et a., (2007), a collaborative 
effort between nursing faculties in a university and 
clinical nursing leaders in an affiliated hospital in 
Seoul, Korea resulted in a pilot PBL program for 
continuing education of nurses. Two PBL packages 
in cardio-pulmonary nursing were developed and 
piloted in collaboration with nurse faculty after the 
need for PBL education was identified at a workshop 
involving the two stakeholders. The scenario 
development team consisted of 4 head nurses and 3 
nurse faculty members who were experts in cardio-
pulmonary nursing. The implementation consisted of 
6 weekly 3-hr sessions with 45 nurses not previously 
exposed to PBL, divided into 5 groups according to 
their clinical backgrounds. Upon evaluation, 
participants noted a number of perceived advantages 

of PBL, including: self-motivation, active attitude, 
enhanced self-confidence and presentation skills, 
comprehensive approach, use of evidence-based 
practice, cooperative learning, and self-reflection. 
They also noted the following disadvantages: time-
consuming, lack of direction, different learning 
outputs depending on abilities of group members. 
Based on these findings, the authors concluded that 
PBL is strongly recommended as a continuing 
education approach if tailored to the learning needs 
of clinical nurses. Additionally, the collaborative 
development of the program with school researchers 
and hospital nurses was seen as a positive educational 
strategy for evidence-based research and practice 
(Kim et al., 2007).  
 Two other articles (Williams et al, 2002 and 
Badeau 2010) described similarly successful 
outcomes from using PBL as a strategy for 
professional development of nursing staff. Williams 
et al. (2002) described PBL at the New Mexico 
Veterans Administration (VA) Health Care System as 
a strategy to enhance the ethical decision-making of 
nursing staff. Eighteen primary care nursing staff (10 
registered nurses, 5 licensed practical nurses, 1 
nursing assistant and 2 health technicians) 
volunteered to participate in this pilot study, 
facilitated by a nurse manager. The PBL case used 
was adapted with permission from a case used in one 
of the nursing courses at the University of Phoenix. 
The pre- and post- test evaluations found that 
participants shared knowledge and demonstrated 
improved scores in decision-making and critical 
thinking skills. The authors further concluded that 
PBL is an appropriate learning and teaching strategy 
for ambulatory care nurses, and noted an increased 
awareness of ethical issues in the clinical 
environment (Williams, et al., 2002). In Badeau 
(2010), an initiative headed by the vice president of 
nursing and the director of innovation and knowledge 
at Joseph Brant Memorial Hospital (a Southern 
Ontario community hospital in Canada) and funded 
by the Nursing Secretariat (through the Ministry of 
Health and Long Term Care in Ontario) gave rise to a 
PBL professional development program for nurses. 
The program provided nurses the opportunity to 
spend time away from their regular responsibilities 
and further their education. The PBL program took 
place on site and occurred once every week during a 
regularly scheduled 11.25-hr day shift for a 6-wk 
period, with groups of no more than 8 participants. 
McMaster University School of Nursing was also 
requested to assist in the planning and development 
of the PBL opportunity for nurses and to serve as 
PBL group facilitators. The program planning 
committee consisted of a clinicians and educators 
who assessed organizational learning needs, 
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identified desired outcomes, developed program 
objectives, developed participation criteria, selected 
program participants, assigned PBL groups, assigned 
facilitators, selected program topics, and developed 
problem scenarios, learning packages, and evaluation 
forms.  Anecdotal evidence suggests positive 
outcomes related to the professional development of 
nurses, including: self-reported improvement in 
communication, conflict-management, research, and 
critical thinking skills. Authors further conclude that 
evidence-based nursing can be operationalized 
through PBL approaches to professional development 
of nursing practice (Badeau, 2010). 
 Two additional articles that used PBL in the 
professional development of nurses were guided by 
the assessment of specific nursing educational needs. 
In the case of Blackford & Street (1999), the PBL 
initiative arose out of an assessment of nursing issues 
in caring for children and families of non-English 
speaking background (NESB). The issues of 
communication and cultural differences were 
increasingly impacting nursing care at the Royal 
Children’s Hospital in Melbourne, Australia. Twenty-
six nurses from clinical areas with high NESB client 
intake participated in the initial research into nursing 
educational needs. Six of these nurses (2 clinical 
educators, 1 unit manager, and 3 experienced nurses, 
all from different units) the participated in the follow-
up collaborative effort to develop clinical-derived 
PBL packages that were subsequently piloted and 
incorporated into graduate nursing curricula, and into 
day-long / 2 half-day in-service education workshops 
in clinical areas. The nurses involved in this effort 
expressed enthusiasm of the PBL approach in the 
hospital setting in promoting learned across clinical 
areas, and their collaboration set the stage for further 
education on nursing units (Blackford & Street, 
1999). In Matthews-Smith et al., (2001), 
collaboration between the Scotland National Board of 
Nursing, Midwifery, and Health Visiting and the 
University of Glasgow gave rise to a training and 
educational needs assessment around geriatric issues. 
Focus groups and individual interviews with nurses 
caring for older adults (22 hospital nurses, 15 nursing 
home nurses, 14 home care nurses), and group 
discussions with older adults formed the basis for the 
needs assessment. The assessment yielded rich 
information that formed the basis of a 9-scenario 
PBL module around various content, skills, and 
process areas deemed to enhance geriatric nursing 
care. The final educational module was embedded in 
the research findings from the needs analysis and 
consultation with the clinical areas. The authors offer 
this framework as an exemplary approach to: being 
attentive to diverse needs of nurse adult learners, 
promoting deeper approaches to learning, and 

enhancing critical thinking skills (Matthews-Smith et 
al., 2001).  
4. Collaboration to enhance the PBL process.  

The final three articles in this review focus 
on studies that highlight examples of collaboration to 
enhance the PBL process itself. Niemer et al. (2010) 
outlines a collaborative process for PBL scenario, 
while Carrega & Byrne (2010) describes the use of 
PBL to teach clinical education skills, and Conway et 
al. (2002) highlights challenges of PBL 
implementation across nursing cultures.  

It is often acknowledged that a fruitful PBL 
learning experience is highly dependent on the 
quality of the PBL scenario itself (Roberts & Ousey, 
2004; Duch, n.d.; White, 2005). The effective PBL 
scenario must first engage students’ interest, motivate 
further self-directed learning, and relate to the real 
world (Duch n.d. in Niemer et al., 2010). It must 
require students to make decisions or judgments 
based on facts, information, logic, or rationalization; 
further, it must be open-ended (not limited to one 
correct answer), connected to previously-learned 
knowledge, and embody controversial issues that will 
elicit diverse opinions (Duch n.d. in Niemer et al., 
2010). Based on these principles, Niemer and 
colleagues put together a 10-member PBL scenario 
development team consisting of 2 pediatric, 2 
obstetrics / newborn, 3 medical-surgical, 2 
psychiatric, and 1 skills / simulation nurse faculty at 
Northern Kentucky University in Kentucky, USA. 
Through a series of 3 6-hour workshops, participants 
worked together to develop a set of PBL scenarios 
that were clinically relevant, amenable to theoretical 
analysis and problem-solving by nursing students. 
The first workshop focused on orienting participants 
to PBL and solicitation of appropriate actual patient 
care experiences. The second workshop took these 
patient care experiences to a theoretical level 
appropriate for students. The third and final 
workshop focused on peer review and finalization of 
the PBL scenarios. At the end of this time-
consuming, yet creative process, 10 PBL scenarios 
and templates for implementation were developed. 
Authors noted positive evaluation from students in 
the eventual course that used these PBL scenarios.  

Carrega & Byrne (2010) provide an example 
of PBL as a teaching strategy to enhance the skills of 
experienced nurses in a nursing education Master’s 
program. At a Southeastern University in Georgia, 
USA, a PBL assignment was used to better prepare 
future nurse educators / clinical faculty. Masters level 
students were in the 2nd of a 4-semester program and 
were given an assignment involving PBL scenarios 
that described clinical learning situations of pre-
registration nursing students. By having the graduate 
students create a teaching plan for each PBL 
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scenario, the assignment provided a way to assess 
their creativity and problem-solving abilities in 
helping facilitate the learning of a hypothetical future 
student. Despite the need for further research into the 
effectiveness and long-term knowledge acquisition, 
the authors concluded that PBL can be used as a 
strategy to better prepare future nurse educators for 
clinical teaching, and perhaps in their guidance of 
students’ self-directed learning and critical thinking 
skills in the clinical environment (Carrega & Byrne, 
2010).  

The final article in this literature review 
focuses on broader issues of cross-cultural 
implementation of PBL (Conway et al., 2002). This 
article explains a collaborative effort between the 
University of New South Wales, nursing faculty at 
the University of Newcastle, and the Australian 
Federal Government (AusAID) to help enhance 
nursing education in the Maldives at the Maldivian 
Institute of Health Sciences. The Australian PBL 
curriculum was delivered offshore with University of 
Newcastle faculty of nursing staff visiting the 
Maldives for 1- to 6-wk teaching visits. Through the 
PBL implementation process, it was very apparent 
that there were significant differences between the 
Australian and Maldivian understandings and 
practices in nursing. In addition, there were 
remarkable differences between beliefs and attitudes 
about illness and health care practices in the capital 
(Male) and in the smaller islands of the Maldives. 
There were religious, political, language, and cultural 
concerns that impacted on the PBL content. Authors 
cited that the implementation success was only 
possible because of close collaboration with the 
community of health-care providers in the Maldives, 
continuous communication, mutual understanding, 
sharing information reciprocally, and being creative, 
innovative, and flexible. Authors concluded that PBL 
has the potential to be a powerful tool for changing 
cultures and caution nurse educators to ensure that 
such program delivery is culturally relevant rather 
than conflicting with the cultural values and realities 
of nursing practice in the host culture. Programs must 
be designed in alignment with cultural and contextual 
circumstances so that learner capacity may be 
strengthened effectively (Conway et al., 2002).  
Collaboration as a common theme and lessons 

The present review has summarized 19 peer-
reviewed articles that examine the uses of PBL as an 
approach to further nursing education. Collaboration 
emerged as a consistent theme – whether between 
academics and practitioners in the supervision and 
guidance of nursing students, between faculty 
members and real patients in facilitating PBL group 
tutorial sessions, between inter-professional students 
in PBL learning, or between nurses of different 

specialties in developing PBL scenarios. In many of 
the studies, PBL was cited as an effective approach to 
bridging the gap between theory, practice, and 
research and enhancing important skills necessary for 
nurses to take better care of their patients – students 
were able to better integrate their classroom learning 
in the clinical setting through reflection, experienced 
nurses were able to enhance their practice through 
professional development opportunities, and PBL 
modules were seen as a way to respond to research-
derived learning needs of professional nurses. 
Conway et al. (2002) emphasized a final lesson of 
being mindful of cultural and contextual relevance 
when implementing PBL.  

 
4. Conclusion, recommendations and Implications 
for the South African context 
 These articles shed light on a number of 
implications for the resource-limited South African 
context (particularly at NWU-MC). It is clear from 
the literature that collaboration can take many forms, 
but a central aim unites all of efforts. The central aim 
or motivation for collaboration can range anywhere 
from the need to develop effective PBL scenarios (as 
in Niemer et al., 2010), to the need to transition 
novice nurses into practice in a tertiary care setting 
(as in Celia & Gordon, 2001), to the need to better 
prepare students for the mental health nursing clinical 
placement (as in Curtis, 2007), to the need to address 
learning needs of nurses caring for geriatric patients 
(Matthews-Smith et al., 2001), to the need to better 
integrate classroom learning and clinical learning for 
nursing students (as in Ääri et al., 2008; Holaday & 
Buckley, 2008; Ehrenberg & Häggblom, 2007; and 
Staun et al., 2009), to the need to enhance inter-
professional attitudes (as in Goelen et al., 2006). In 
order for NWU-MC to develop an effective model 
for collaboration centered on PBL, it must decide on 
its central collaborative aim. This will drive whether 
or not NWU-MC decides to focus its efforts on 
nursing students, practicing clinical nurses, or on 
enhancing existing PBL processes. This central aim 
will depend on available financial and infrastructural 
resources, institutional priorities and mandates, 
availability and willingness of prospective 
stakeholders, and current human resource capacity.  

As NWU-MC moves toward collaboration 
in PBL, it may be helpful to develop research efforts 
to identify important PBL stakeholders (especially 
those at the managerial level) as well as priority 
educational needs facing the nursing profession as a 
whole (similar to those undertaken in Matthews-
Smith, 2001 and in Blackford & Street, 1999). As 
NWU-MC moves forward in collaboration, it must 
keep in mind the cross-cultural lessons from Conway 
et al. (2002) especially since the PBL approach is a 



 

http://www.lifesciencesite.com     858   lifesciencej@gmail.com 

new system of teaching and learning for this rural 
context. Furthermore, NWU-MC must keep in mind 
the differences between classroom learning and 
clinical learning (as outlined in Price & Price, 2002). 
Ultimately, to ensure success, special attention must 
be paid to the training of all collaborating parties in 
PBL, piloting new interventions before scale-up, and 
careful evaluation of interventions.  
 The nursing education literature is rich with 
numerous examples of PBL implementation. The use 
of this pedagogical strategy in the clinical setting 
among collaborative partners is still relatively new 
because of inherent challenges of bridging the theory-
practice-research gap and the demands that the 
clinical setting poses. This examination of the 
literature has provided a number of tangible 
exemplars for collaborative implementation of PBL 
involving nursing students, nursing educators, nurse 
managers, clinicians, and researchers. As NWU-MC 
in South Africa gravitates toward a more 
collaborative approach to the implementation of PBL, 
lessons learned from these exemplars can provide 
much guidance and insight.  
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Abstract: Heavy metals pollution has become one of the most serious problems today and the use of plant biomass for 
the detoxification of industrial effluents for environmental protection and recovery of valuable metals offers a potential 
alternative to existing treatment technologies . Considering the fact that Cyperus laevigatus is resistant to polluted 
environmental and has the capability to accumulate heavy metals in its body, plant biomass itself can also be used to 
remove heavy metals from contaminated water by harnessing its natural properties. In this research the experimental 
design technique was used to optimize the biosorption of cadmium and lead ions by Cyperus laevigatus biomass from 
aqueous solutions, simulating industrial effluents. The removal of Cd+2 and Pb+2 was studied, separately, using the 
factorial design 23. The three factors screen were pH , temperature (T) and metal ion concentration (X) at two markedly 
different levels : pH (2.0 and 6.0) T (20 and 45 0C ) and X (20 and 800 mg l-1) . The most significant effect for   Cd+2 
and Pb+2 biosorption was ascribed to T . The interaction effect of X. pH and T.X also have a significant influence on the 
Pb+2 efficiency. A normal distribution was observed between the predicted values (model) and the observed 
(experimental).    
[Khairia M.Al-Qahtani Biosorption of Cd+2 and Pb+2 on Cyperus laevigatus: application of factorial design 
analysis] Life Science Journal 2012; 9(4):860-868]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 133 
 
Keywords: Cyperus laevigatus , Biosorption, Factorial experimental design. 
 
1. Introduction 

Water contamination by heavy metals, released 
into the environment as a result of different activities, 
is a very important problem in the current world. 
Considerable attention has been paid to methods for 
metal removal from industrial wastewaters because 
they pose series environmental problem and are 
dangerous to human health [1].Conventional 
techniques for removing dissolved heavy metals 
include chemical precipitation, carbon adsorption, ion 
exchange, evaporation and membrane processes [2]. 
However, these techniques have certain disadvantages 
such as incomplete metal removal, high reagent and 
energy requirement and generation of toxic sludge that 
require disposal [3].                                                                                                           

Due to the high costs of commercial adsorbents, 
the search for alternate and innovative treatment 
techniques has focused attention on the use of 
biological materials for heavy metals removal and 
recovery technologies (Biosorption).  This technique 
has gained important credibility during recent years 
due to its effectiveness in reducing the high 
concentration of heavy metal ions (from industrial 
wastewater) to very low levels.  It is considered a 
potentially viable method on both technical and 
economic grounds, because of its low operating costs 
[7] and the decontamination efficiency for highly 
diluted effluents.  Additionally, metal can be recovered 
from the biosorbent and reused.  Different types of 
biomass have been investigated for the biosorption 
characterstics of Pb2+ and Cd 2+ from aqueous solution 
[8].    The seaweed Sargassum sp was used [9] for 
removal of lead and cadmium ions from water.   

Moreover,Vecchio at al. [10] studied the removal of 
Cu2+, Pb2+ and Cd2+ ions by biosorption on bacterial 
cells.   Also,Srivastav et al. [11] used the aquatic plants 
for removal of lead and zinc ions from waste water.   
The adsorption of lead ions on nonliving Penicillium 
chrysogenum biomass was also investigated [12].   

Among the biological materials, Eichhornia 
crassipes (Mart.) Solms (widely distributed aquatic 
macrophyte) has been reported to have high metal 
binding capacities and promising results with regard to 
metal removal from wastewater [13].    It was reported 
that the ability of E.crassipes to accumulate metal ions 
was found to be in the order of Pb 2+> Cd2+> Cu2+= 
Zn2+ [14].   The adsorption capacity of Pb2+, affected 
by experimental parameters such as pH, contact time 
and concentration of Pb2+ solution, on to E.crassipes 
plant biomass was studied [15].   They found that the 
uptake percent of Pb2+   increased by increasing pH 
values.   

However, some authors have evaluated removal 
efficiencies of heavy metals by this species as a 
function of one-factorat-a-time.  Few studies employed 
the factorial design method for evaluating the influence 
of the operation variables on biosorption processes. 
The biosorption of Cd2+ and Pb2+ was optimized using 
23 factorial designs by Petemele et al.& Barros et al. 
[16,17]. The biosorption of Cr3+ and Cr6+ using 23 and 
24 factorial designs, respectively was studied [18, 19].  
Factorial design is employed to define the most 
important process variables affecting the metal removal 
efficiency [20].    It is also used to reduce the total 
number of experiments in order to achieve the best 
overall optimization of the system [21].    The factorial 
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experimental design methodology involves changing 
all variables from one experiment to the next.  The 
design determines which factors have important effects 
on the response as well as how the effect of one factor 
varies with the level of the other factors.  The 
determination of factor interactions could only be 
attained using statistical designs of experiments [21] , 
since it cannot be shown when the system optimization 
is carried out by varying just one factor at the time and 
fixing the other. 

The objective of this study was to establish how 
pH, temperature and initial concentration of lead and 
cadmium ions interacted and ultimately affected their 
removal efficiency from aqueous solutions by means of  
Cyperus laevigatus biomass. A factorial design 23 
scheme was used to study the removal of Cd+2 and Pb+2 
, separately, for the benefit of both the remediation of 
heavy metal pollutants from aquatic environment and 
the management of Cyperus laevigatus harvested from 
wetlands . 
 
2. Materials and Methods   
2.1. Biomass preparation 

A biomass of Cyperus laevigatus was used as 
biosorbent for the biosorption of Cd2+ and Pb2+.  
Samples of the biomass were collected from  industrial 
zone in Riyadh City .   They were washed several times 
using de-ionized water to remove soils , then dried in 
an oven at 60 ◦C for 48 hrs, chopped and sieved.  The 
particles with an average of 0.5mm were used for the 
experiments. 
2.2. Reagents and equipments 

Doubly distilled water was throughout employed.  
Initial solutions with different concentration of Cd2+ 
and Pb2+ were prepared by proper dilution from stock 
standards (800 g L-1 Cd2+ and Pb2+).  The pH 
adjustment of the solutions were made with aliquots of 
1.0 mol l-1 of HNO3 utilizing a pH/mV hand-held meter 
(Crison pH meter, PH 25)  
2.3. Batch biosorption procedure 

Batch experiments were carried out under the 
following conditions: 0.2 g of  Cyperus laevigatus 
biomass, 30 ml of Cd2+ and Pb2+ solution, and an 
agitation speed of 200 rpm.  The pH, temperature, and 
initial Cd2+ and Pb2+ concentration employed are 
shown in Table 1.  The experiments were carried out 
with the values of pH (2, 6) that were not influenced by 
the metal precipitation, as metal hydroxide [22].      
The maximum temperature employed in the present 
study was 45 o C, as the higher temperature damages 
the active sites in the biomass [23].      Samples were 
collected after 6 hours to reach equilibrium for the 
sorption system [18].      Control samples were made in 
absence of any metal.  Aliquots for analysis were 
filtered using glass filter provided with Whatman filter 
paper, and the residual Cd2+ and Pb2+ concentration 
was measured by Varian ICP-AES.  

Sixteen duplicate experiments were carried out: 
eight for Cd2+ and eight for Pb2+.  All possible 
combinations of variables, called factors in the jargon, 
were used, and a matrix was established according to 

their high and low levels, represented by ±1, 
respectively. 

 
Table 1 : High and low levels of factors  

Element  
 
*Factor 

Pb+2 Cd+2 
High level Low level High level Low 

level 

45.0 20.0 45.0 20.0 T (oC) 
800.0 20.0 800.0 20.0 X (mg/l) 

6.0 2.0 6.0 2.0 pH 

*T: Temperature ;  X : Initial concentration 
The removal efficiency (R) of Cd2+ and Pb2+ from aqueous solution 
was defined as: 

100.
C

CC
R F

                                  (1) 

Where:  C and CF are, the initial and final 
concentrations of Cd2+ and Pb2+, respectively. 
2.4 Statistical design of experiments (full factorial 
design)   

For studying the Cd2+ and Pb2+ biosorption on 
Cyperus laevigatus biomass, the removal efficiency 
(R) could depend on the acidity of the medium (pH), 
initial metallic ion concentration (X), and temperature 
(T).  Other variables such as biosorbent concentration 
and speed of agitation were kept constant.  A full 23 
factorial design and results for removal efficiency are 
shown in Table 2.  For treatment of data, the Minitab 
Statistical Software (release 14.1) was employed 
throughout in order to obtain the effects, coefficients, 
standard deviation of coefficients and other statistical 
parameters of the final model. 
 
Table 2 : Experimental factorial design results for Cd+2 and Pb+2 
biosorptin 

Element  
Factor 
 

Pb+2 Cd+2 
Removal 
efficiency      (%)*       
Average 

Removal 
efficiency            (%)*          
Average  T  X       pH 

68.2            68.4           
68.3 

69.2               68.5           
68.8 

 1        1        
1 

44.1            44.4           
44.2 

85.7               85.5          
85.6 

 1        1       
-1 

82.4            82.6           
82.5 

72.8               72.6          
72.7 

 1       -1        
1  

79.1            79.4           
79.3 

45.8               45.6           
45.7 

 1       -1       
-1 

25.4             25.6          
25.5 

21.3               21.7           
21.5 

-1        1        
1 

9.4              9.2             
9.3 

10.2                10.6           
10.4 

-1        1       
-1 

30.7            30.9           
30.8 

34.4               34.6           
34.5 

-1        -1       
1 

9.9              9.7              
9.8 

21.1               21.3            
21.2 

-1        -1      
-1 

*Experimental in duplicate  
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3. Results and Discussion 
Metallic ion uptake by a biosorbent in a batch 

system usually depends on several factors, such as 
acidity of the medium (pH), initial metallic ion 
concentration, time of contact between the metallic ion 
and the biosorbent, speed of shaking, etc.  The 
optimization of all those variables using the univariate 
procedure is very tedious and the best condition could 
not be attained, because the interactions among all the 
factors are neglected.  Also, it is not known if the set of 
other fixed variables were kept at other levels, the 
results would lead to the same optimization.  In 
addition, the total number of experiments to be carried 
out in the univariate procedure is much higher when 
compared with statistical design of experiments. 

In this study, the factors screened were pH, initial 
metallic ion concentration (X), and temperature (T), for 
removal efficiency of Cd2+ and Pb2+ by Cyperus 
laevigatus biomass using a batch adsorption system.  
Main interaction effect, coefficients of the model, 
standard error of each coefficient and the probability 
for the full 23 factorial designs for Cd2+ and Pb2+ are 
presented in Tables 3 &5, respectively. 

The codified mathematical model employed for 
the 23 factor design is: 

TXpHAXpHATpHATXApHAXATAAR o 7654321      (2) 

Where: Ao represents the global mean and Ai the 
other regression coefficients. 

Substituting the coefficients Ai in Equation (2) by 
their values from Tables 3 & 5 we get the following 
equations: 

TXpHXpHTpHTXpHXTRCd 39.001.223.143.506.888.686.24713.432   (3) 

TXpHXpHTpHTXpHXTRPb 01.075.577.147.732.452.115.2305.452   (4) 

The effects of the main factors (T, X, pH) 
represent deviations of the average between high and 
low levels for each one of them.  In case of Cd2+, a 
change in pH and T values from low to high level 
results in 16.125 % and 49.725 %   increase in the 
removal efficiency (Table 3).  If a variation from high 
to low is made for X , increases of  13.775 % in the 
removal efficiency are observed, respectively.  In case 
of Pb2+, T, X and pH exert an influence in their low 
levels, increasing removal efficiency by 46.3 %, 3.05 
% and 8.65 %, respectively.  It can be concluded that 
when the effect of a factor is positive an increase in the 
value of the removal efficiency is observed when the 
factor changes from low to high level.  In contrast, if 
the effect is negative, a reduction in removal efficiency 
occurs for the high level of the same factor.    

As can be seen from Tables (3&5), some main 
factors and their interactions were significant at 5% of 
probability level (p <0.05).  On the other hand, some 
effects were discarded, because they did no exhibit any 

statistical significance.  As such, the resultant models 
can be represented by: 

TXpHXTRCd 43.506.888.686.2471.432    (5) 

XpHTXTRPb 75.547.715.2305.452     (6)   

In order to better evaluate each factor and its 
interaction in case of Cd2+, Fig.1A, presented the 
normal probability plot of standardized effects.  The 
graph of Cd2+ could be divided in two regions: the 
region with percent below 50%, where the factors and 
their interactions presented negative coefficients (TpH, 
T.X, X), and the region with percent above 50%, where 
the factors presented positive coefficients (T, pH, X.pH 
).  All these factors and interactions which were 
represented as a square were significant figures while 
the effects represented by a circle were not significant 
(Fig.1A).   

Fig. 1B presented the Pareto Chart of 
standardized effects at p = 0.05. All the standardized 
effects were in absolute values (to verify which were 
positives and negatives, see Fig. 1A).  All the values 
that presented an absolute value higher than 1.000 (p = 
0.05), which were located at right of the line, were 
significant. The absolute standardized value of the 
effect of each factor and its interaction appeared at the 
right of each bar. 

  Analyzing the graphs of  Fig. 1A and the values 
of Table 3, it can be inferred that the T  was the most 
important variable of the overall biosorption procedure. 
The positive value of its coefficient meant that the Cd2+ 

uptake by Cyperus laevigatus  biomass was favored at 
high T values (T = 45.0).  In order to avoid a disruption 
of the  Cyperus laevigatus  biomass at T lower than 
45.0, this value was fixed for continuing the 
optimization of this work.  The second important factor 
for overall optimization of the batch system was the pH 
.  Only the achievement of this result emphasizes the 
merit of using the statistical design of experiments over 
the conventional univariate process of optimization of 
the system.  This information would not be acquired in 
a univariate of optimization in biosorption system.     
The third important factor affect the overall 
optimization of the batch system was the metallic ion 
concentration (X).  The negative coefficient value 
justifies that low metallic ion concentration led to high 
removal efficiency of Cd2+ ions . The fourth  important 
factor affect the overall optimization of the batch 
system was the interaction of two factors T.X which 
was more significant than the main factors X and pH .   

  In Table 4 is presented the analysis of variance 
for the factorial design 23 without the insignificant 
three-way interactions.  As can be seen, the main 
factors and two-way interactions were significant at 
5% of probability level (p < 0.05), as discussed above. 

 

 

 

 

(A) 
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Fig. 1: (A) Cd Normal probability plot of standardized effect at p=0.05. The dotted line at 1.000 divides the negative effects from the 

positive one. (B) Pareto plot of standardized effect (absolute value) at p=0.05 

 
Fig. 2: Normal probability plot for the removal efficiency of Cd+2. 

 

Table  3: Statistical parameters for 23 design (Cd+2) .  
Coefficient S.E of coefficient p Effect Term 

0.0047 3.212 43.713  constant 

 

0.0082 

0.0278 

0.0241 

 

3.212 

3.212 

3.212 

 

24.862 

-6.887 

8.063 

 

49.735 

-13.775 

16.125 

  Main factors 

T  

X 

pH  

 

0.0340 

0.0766 

0.0644 

 

3.212 

3.212 

3.212 

 

-5.438 

-1.238 

2.012 

 

-10.875 

-2.475 

4.025 

Interaction of two factors  

T.X  

T.pH 

X.pH  

0.550 0.388 0.39 0.78 
Interaction of three factors 

T.X.pH 

The effects and coefficients are given in coded units. P: probability and S.E.: standard error of coefficient. 
 

Table 4: Analysis of variance for removal efficiency of Cd2+ - full 23 factorial design (coded units) 
P F Adj MS Adj SS Seq SS d.f Source 

0.0150 

0.0583 

23.60 

1.14  

1948.23 

93.73 

82.56 

5844.68 

281.18 

82.56 

5844.68 

281.18 

82.56 

6208.43 

3 

3 

1 

7 

Main effects 

2-Way Interactions 

Residual Error 

Total 

d.f.: degree of freedom. Seq SS: sequential sum of squares, Adj.MS: adjusted sum of squares, F= factor F and p: probability. 
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Likewise, the results of Pb2+ biosorption (Table 5 
and Fig. 3) demonstrated that the T was the most 
important variable.  However, the positive value of its 
coefficient meant that the Pb2+ uptake by Cyperus 
laevigatus biomass was favored at high T values 
(T=45.0).  Accordingly, the T is proved to be a key 
condition affecting adsorption performance of the 
studied metals. This is in line with many authors [15, 
24, 25, 26].     The second important factor for overall 
optimization of Pb2+ biosorption was the interaction of 
two factors T.X which was more significant than the 
main factors X and pH .  The positive value of T.X 
coefficient meant that high metallic ion concentration 
with high T value would lead to an unexplained 
increase in the removal efficiency of Pb2+ that could 
not be explained using the univariate procedure of 
optimization of the system.     The third important 
factor affect the overall optimization of the batch 
system was the X.pH .  The negative value of its 
coefficient meant that the Pb2+ uptake by Cyperus 
laevigatus biomass was favored at low pH values (pH 
2.0).  In order to avoid a disruption of the Cyperus 
laevigatus  biomass at pH higher than 2.0, this value 
was fixed for continuing the optimization of this work. 
In Fig 2 B, though the interaction of two factors X.pH 
was significant, it acquired the least effect on the 
removal efficiency of Pb2+ compared to others.  The 
negative coefficient value of this interaction tells us 
that both factors should be decreased in order to 
achieve the highest response .  The analysis of variance 
(Table 6) for the factorial design 23, without the 
insignificant three-way interactions, indicated that the 
main factors and two-way interactions were significant 
at 5% of probability level (p < 0.05).  

Optimal conditions realized from the optimization 
experiment (observed values) were verified by 
comparing with calculated data from the model 
(predicted values).  Figs. 2 and 4 present the normal 
probability plot of predicted removal efficiency for 
Cd2+and Pb2+, respectively.  In both cases, it was 
observed how closely the set of observed values with 
the predicted ones, with correlation coefficients (R) of 
0.98 and 0.96 for Cd2+and Pb2+, respectively.     

Temperature has an influence on the biosorption 
of metal ions, but to a limited extent under a certain 
range of temperature, which indicates that ion 
exchange mechanism exists in biosorption to some 
extent [33].  In the present investigation, temperature 
has a significant effect on the biosorption efficiency of 
Cd2+ onto Cyperus laevigatus  biomass . However it 
was found that temperature (5-40 0C) had minor effect 
on the sorption level of Cd, Cu or Co by 
Saccharomyces cerevisiae [34].   Moreover, higher 
removal efficiency of Pb2+ was detected at high 
temperature condition (45 0C).  This revealed the 
endothermic nature of Pb2+ biosorption onto the studied 
plant biomass [35].  The adsorption of Cd2+ and Pb2+ 
onto carboxymethlylated lignin from sugarcane 
bagasse and Ulva lactuca biomass, respectively, was 
studied [16, 33]. They reported contrary opinion for 
our results . They found that the decrease in the 
biosorption of both ions with the rise in temperature 
may be due to either the damage of active binding sites 
in the biomass [23] or increasing tendency to desorb 
metal ions from the interface to the solution [36].   
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Fig. 3: (A) Pb Normal probability plot of standardized effect at p=0.05 . The dotted  line at 1.000 divides the negative 
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Fig.4: Normal probability plot for the removal efficiency of pb+2. 

 

Table  5: Statistical parameters for 23 design (pb+2) .  

Coefficient S.E of coefficient p Effect Term 

0.0073 5.200 45.050  constant 

 

0.0141 

0.0818 

0.0558 

 

5.200 

5.200 

5.200 

 

23.150 

1.525 

4.325 

 

46.300 

3.050 

8.650 

Main factors 

T  

X 

pH  

 

0.0387 

0.0791 

0.0468 

 

5.200 

5.200 

5.200 

 

7.475 

-1.775 

-5.750 

 

14.950 

-3.550 

-11.500 

Interaction of two factors  

T.X  

T.pH 

X.pH 

 

0.932 

 

0.001 

 

0.01 

 

0.02 

Interaction of three factors 

T.X.pH 

The effects and coefficients are given in coded units. P: probability and S.E.: standard error of coefficient. 

 

Table 6: Analysis of variance for removal efficiency of pb2+ - full 23 factorial design (coded units) 

P F Adj MS Adj SS Seq SS d.f Source 

0.0272 

0.0583 

6.87 

1.14 

1485.2 

245.6 

216.3 

4455.6 

736.7 

216.3 

4455.6 

736.7 

216.3 

5408.7 

3 

3 

1 

7 

Main effects 

2-Way Interactions 

Residual Error 

Total 

d.f.: degree of freedom. Seq SS: sequential sum of squares, Adj.MS: adjusted sum of squares, F= factor F and p: 
probability. 

 

Many studies concerning sorption of heavy 
metals by different biomaterials indicated that pH and 
temperature influence removal efficiency. It was found 
that the pH is one of the most important environmental 
factors in biosorption of heavy metal ions [27].  The 
pH value of solution strongly influences not only the 
site dissociation of the biomass ' surface, but also the 
solution chemistry of the heavy metals: hydrolysis, 

complexation by organic and/or inorganic ligands, 
redox reactions, precipitation, the speciation and the 
biosorption availability of  heavy metals.  It was 
demonstrated that the suitable pH ranges for the 
various metal ions were slightly different [28].  The 
results of the present research indicated that the highest 
removal efficiency for Cd2+ were attended at the higher 
pH value (pH=6.0) and at lower pH value (pH=2.0) for 

y = 0.96x + 1.8018

0

10

20

30

40

50

60

70

80

90

0 20 40 60 80 100

Removal Efficiency Observed (%) 

R
em

ov
al

 E
ffi

cie
nc

y 
Pr

ed
ict

ed
 (%

)



Life Science Journal, 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com     866   lifesciencej@gmail.com 866

Pb+2 . These results were concomitant with the findings 
of Southichak et al. [29].  They studied the effect of pH 
upon heavy metal adsorption by reed biomass in a wide 
range of pH and concluded that the maximum sorption 
was observed near neutral condition (pH = 6) for Cu2+, 
Ni2+, Cd2+  and Zn2+, while that for Pb2+  was from the 
acidic range (pH 2-4).  The adsorption of Pb2+  at lower 
pH was also observed in other biomaterials such as the 
biomass Zoogloea ramiiger [30] and fungus Mucor 
rouxii [31].   On the other hand ,Abdel-Halim et al.[15] 
studied the adsorption capacity of Pb2+, affected by 
Experimental parameters such as pH, contact time and 
concentration of Pb2+ solution, on to Eichhornia 
speciosa plant biomass.   They found that the uptake 
percent of Pb2+,   increased by increasing pH values.  
Moreover,Sekhar et al. [24] reported that Pb2+  removal 
by different organs of Hemidsmus indicus was 
unaffected by pH change. 

At lower pH, the adsorption of many heavy 
metals usually took place with low removal efficiency.  
This occurred because there was a high concentration 
of proton in the solution and this proton competed with 
the metal ions informing a bond with active sites on the 
surface the biomaterials.  These bonded active sites 
thereafter became saturated and was inaccessible to 
other cations [32, 22].   The biosorption characteristics 
of Cd2+ions from aqueous solution using the green alga 
(Ulva lactuca) biomass were investigated as a function 
of pH, biomass dosage, contact time, and temperature 
[26].   They found that the maximum biosorption of 
Cd2+ions was found at pH 5, 20 oC, 60 min and 20 mg 
l-1 of biosorbent.   

In the present research, the metal ion 
concentration has no effect on the biosorption 
efficiency of Pb2+ onto Cyperus laevigatus biomass.  
However, the results showed that the biosorption of 
Cd2+ increased by decreasing its initial concentration in 
the solution (10 mg l-1).  The sorption of Cd2+, Ni2+ and 
Zn2+ by Ca-treated  Sargassum sp. biomass was 
compared under low and high ionic strength conditions 
and an exponential decrease in the removal efficiency 
of the sorption system with increasing metal 
concentration was reported [37].  

Since there is no literature report on the 
adsorption of heavy metals by Cyperus laevigatus 
biomass using factorial design, the results obtained 
were compared with those of many different types of 
biomaterials. The effects of pH (4.0 and 5.5), initial 
metal concentration (5.0 and 10 .0 g l-1) and biomass 
concentration (0.4 and 0.7 g l-1) on biosorption of Cd2+ 
using Aspergillus niger was studied [17].  The 
biosorption process studied was modeled based on 23 
factorial designs. The most important factor was the 
biomass concentration. An increase in the removal 
efficiency occurred with an increase in biomass 
concentration and pH. However, the removal efficiency 
decreased with an increase in initial metal 

concentration .Although the biosorbent mass was 
constant in the present experiment, pH showed the 
same tendency in both cases. Moreover, the interaction 
effects X.pH have significant influence on Cd2+ 
removal efficiency.  The biosorption of Cd2+ and pb2+ 
onto sugarcane bagasse using 23 factorial designs was 
studied by Brasil et al. [19].  Three operating factors 
were analysed: temperature (30-50 oC), initial metal 
concentration (0.1 and 1.0 mol dm-3) and pH (5 and 6).  
The fixed parameters were time of exposition (8 h) and 
initial biosorbent concentration (0.2 g l-1).  The authors 
concluded that temperature is the most important factor 
in the single system (pb2+), while initial metal 
concentration was the most important variable for the 
binary system (Cd2+ and pb2+).  In the single system the 
adsorption increases with increasing temperature and in 
the binary one the adsorption decreasing with 
increasing initial metal concentration. This is coincide 
with  the results of the present study showed that 
temperature was the most important variable as  it 
acquired significant influence on the adsorption of  

pb2+ and Cd
+2.   

 

Conclusion 
The factorial experiment design method is 

undoubtedly good technique for studying the influence 
of major process parameters on response factors by 
significantly reducing the number of experiments and 
henceforth, saving time, energy and money.  The use of 
factorial design offers good and fast screening 
procedure and mathematically computes the 
significance of several factors in one experiment that 
predicts where the optimum is likely to be located. 
Besides, it allows the identification of the most 
important parameters for biosorption of metallic ions 
under tested conditions.  In the present research, the 
most significant effect for Cd2+ and pb2+ biosorption 
were ascribed to T   .  The interaction effects of T.X  
also has a significant influence on the Cd2+ and pb2+ 
removal efficiency .  

The normal probability plot between the predicted 
values (model) and the observed (experimental) clearly 
demonstrate how closely the set of observed values 
with the predicted ones, with high correlation 
coefficients.   In addition, the biosorption studies of 
Cd2+ and pb2+ onto Cyperus laevigatus biomass 
showed that this biosorbent was a powerful and low-
cost biosorbent for these metallic ions removal from 
aqueous solution opening the possibility of this 
biosorbent to be employed in the treatment of industrial 
effluents and agricultural waste waters before being 
delivered into the environment.  It is worthwhile to 
advise the metal industry sponsors to apply such 
experimental designs to maintain high efficiency and 
profit biosprbtion process. 
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Abstract: Goal and Purposes: Iranian older women population is growing and becoming older due to fertility 
decline and also success of health programs resulting in increases in life expectancy. As in the last two decades the 
population of elderly women increased from 3% to 4.1% and to 7 percent in recent census. It is expected that over 
the future decades this increasing trend continues due to the increasing number of elderly women worldwide and 
markedly increasing of life expectancy of women after 50 years, it is expected that women represent a larger number 
and proportion of Iran older people population. However, surprisingly, the statistics show that in 1976 to 2005 the 
population of the elderly women has declined in each decade. This situation occurred while life expectancy in men 
is usually less than women. Therefore in this paper we try to review the situation of Iranian elderly women in the 
Iranian population in terms of the elderly woman's health, education, family status, employment, quality of life, 
social isolation. Methods: This study is a review study that have been made with the views of experts by interview 
with experts, expert panel, group discussions and also extracting information from relevant books, and articles. 
Finally, the results were analyzed. Results: Considering the status of elderly women from various dimensions, 
including physical health, psychological, familial and social we find out that Iranian elderly women are not only 
vulnerable groups in term of their gender but also are in risk of different problems in elder years. This causes that 
this group threat double way in terms of quantity and quality of life. In this article we are going to evaluate Iranian 
older women from different dimensions aimed to attract focus of the politicians and decision makers to the elderly, 
especially elderly women. Future high quality national studies are required to be conducted in Iran to investigate 
physical, psychological and social aspects of Iranian older women. 
[Shirazikhah, Mousavi M.T., Sahaf R, Sarmadi M. Consequence of changes in the elderly people population: 
elderly women in Iran. Life Sci J 2012;9(4):869-877] (ISSN:1097-8135). http://www.lifesciencesite.com. 134 
 
Key words: elderly women, health, social status, familial status 
 
Introduction:  

Elderly population is a part of development 
in many societies. Women now comprise more than 
half of the elderly population worldwide, mostly 
living in developing countries. This ratio is projected 
to increase sharply in the future, because about two 
thirds of women in 59-45 years of their age live 
longer than men (24). 

Iran, the second largest country in the 
Middle East south of the Caspian Sea and north of the 
Persian Gulf. Iran has 5000 fascinating history. Iran 
has a population of around 78 million. The health 
status of Iranians has improved over the last two 
decades. In Iran, according to 2006 census, 
population of people more than 60 years is 7.3% of 
the total population and has increased more than 
doubled during the past 20 years. This increase was 
more than overall population growth during this 
period. In other words, country’s elderly population 
has grown over 100% in the five censuses from 1976 
to 2006 (1).  

Statistics show that by reducing the fertility rate in 
Iran, the population of women follow the entire 
population trend of the elderly structure such as in 
two decades the population of elderly women ratio to 
the total female population increased from 3% to 4.1 
percent and in the recent census increased to 7 
percent and is expected that this increasing trend 
continues in the coming decades (3 and 1).  

Currently at least in 35 countries in the 
world life expectancy of women has risen to more 
than 80 years. The lowest rates in developing 
countries are 50 years and in developing countries is 
60-70 years. Therefore, the increased longevity of 
women over 50 years in all regions is observed. (24)  
However, greater longevity cannot be interpreted to 
be healthier life because of health and disease 
patterns in men and women are very different. 
Greater longevity of women caused them suffer from 
chronic diseases such as osteoporosis, diabetes, 
hypertension, urinary incontinence, and arthritis more 
than men (4 and 25). 
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For secure health of seniors and meet their 
physical and mental needs worldwide, plans and 
policies are on development and planning step and in 
this regard attention to the gender dimensions of the 
elderly and especially elderly women is essential. For 
three main reasons, more attention to the health of 
elderly women will require for health development in 
the future:  
A: Increasing numbers of older women around the 
world  
B: significant increase of lifetime of women after 50 
years of age  
C: positive attitude of communities towards health of 
older people as people who can be a source of 
effective services to families and society. (24)  

Given the above, we also expect that most of 
Iranian elders be elderly women but surprisingly 
statistics form the years 1977-2005, show that the 
population of elderly women has declined in each 
decade. This happened while the life expectancy in 
men is usually less than women and it was 
anticipated that the number of women exceed men so 
more reflection on this subject is necessary (26). 

Considering the above findings it seems 
essential that survey performed in all aspects 
including health (physical, psychological and social) 
and other factors affecting health such as economic 
and cultural problems. Obviously, with understanding 
the effective factors may we could undertake next 
steps to improve the status of this group with more 
understand. 
Methods:  

This study was a review study that use 
regulated opinions of experts, expert groups and data 

extraction from published studies and ultimately 
results were analyzed. 

Research community is written 
documentation related to the topic of study such as 
official web site and resources in libraries of related 
centers and documents of Seniors Office of the 
Ministry of Health and other health care resources. 
For recognition and enforcement of these resources 
we consulted with experts in executive branches and 
geriatrics and gerontologists. 

Purposive sampling was based on 
dependence level and relation with the under study 
subjects and includes the key words among the 
available resources such as "elderly", "elderly 
women", "Senior Services", "healthy aging",, "Elder 
Abuse" and "protection of the elderly". 

For data collection, the views of experts, 
expert groups in the form of interviews, panel and 
group discussions and extract information from 
books, articles, and studies have been made and all of 
available library resources reviewed deeply and 
purposeful and finally, the results were analyzed. 
 
Results:  
Population of elderly women in Iran  

According to latest estimates of Statistical 
Center of Iran, (Table 1) in 1358 shows that the 
number of people aged 60 years and over in Iran was  
5,121,043 of which 2,654,833 (51.84%) were men 
and 2,466,210 were women (48.16%) respectively. 
These statistics reflect the high number of elderly 
men comparing to elderly women and looking closer 
we find this superiority in terms of the number until 
age of 90 and in oldest old women are more.

 
Table1: Population over 60 years by sex and age 2006 

Age Men&Women Men Percent Women Percent 
60-64 1464452 726449 50% 738003 50% 
65-96 1197550 622470 52% 575080 48% 
70-74 1119318 598231 53% 521087 47% 
75-97 694122 372570 54% 321552 46% 
80-84 445060 236980 53% 208080 47% 
85-89 127660 63992 51% 63668 49% 
90-94 39378 18792 48% 20586 52% 
95-99 16652 7754 46% 8898 54% 

&more100 16851 7595 45% 9256 55% 
Total 5121043 2654833 52 % 2466210 48% 

Source: data processed by the Iranian Statistics Center data, 2006 General Population and Housing census. 
 

The observed trend of sex ratio of seniors of 
60 years and older showed that the ratio of seniors of 
60 years and older in 1335 was that for every 100 
women, there was 111 men, and this number, during 
50 years and in 1385 has been reached to 108 (Table 
2). Above statistics show the number of women was 

never more than men in this age group while due to 
the higher increase in life expectancy in women (73 
years in women and 68 years for men in 1384) it is 
expected that the ratio of women to men in elders be 
more (2).  

 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com     871   lifesciencej@gmail.com 

Table 2: Sex ratio of 60 years and more, 70 years and more, 80 years and more in Iran during the period 1976-2006 

Year Age 1956 1966 1976 1986 1996 2006 
60&More 111 110 109 112 116 108 
70&More 107 110 112 98 113 113 
80&More 105 104 113 93 94 108 

Source: data processed by the Iranian Statistics Center data, 1956-2006 General Population and Housing censuses. 
 
Women and life expectancy: 
 
Graphs (1) the life expectancy of men and women in 

1976-2006 

 
 

Source: Management and Planning 
Organization - Statistics Center of Iran – 
2003According to Chart (1) life expectancy for 
women in Iran in 1956 was almost 40 years and the 
figure for men was 37 years and in 2001 is 72 years 
in women and 68 years in men.  

Estimated rate of change in the next few 
years is such that life expectancy for women has been 
consistently higher than men. Given the higher 
population and increased life expectancy for women 
it is expected to be more elderly women than men in 
the population. But population age pyramid clearly 
shows otherwise. (2)  

This is important because in proportion to 
Increases in life expectancy should other components 
of health status be considered in conjunction with this 
society group.  It seems that with studying this 
subject somewhat better judgments performed about 
the lack of conformity. 
 
Health status of elderly women:  

Based on the health and illness status survey 
in Iran in 2001, the most common diseases among 
women of more than 40 years, is hypertension, 
neurological disorder, and duodenal ulcers, 
respectively. (6)  

Hypertension in elderly women, both urban 
and rural areas is twice as higher in women than in 
men and the mean age of diagnosis time for women 
was more than men (62 and 67 years in rural and 

urban women and 61 men and 63 in urban and rural) 
(27 ).  

Now the risk of hypertension in women 70 
years and older increased to more than twice and in 
this age group the second common illness is cataract. 
(6) in the field of visual impairment, elderly women 
more than men have blurred vision in both eyes and 
blurred vision generally is more in rural areas than 
city. (27)  

In one research on heart disease in elderly 
men in Iran reported that, 17% and 25% of men and 
women have it and in hypertension 42% of elderly 
men 46% in women have been reported to have 
hypertension (19).  

It seem that men more than women suffer 
from heart disease & stroke but with age increase, 
these diseases involve women too and should 
considered them a major cause of death and disability 
of women (6).  

In another report announced that of the 
major reasons for hospitalization of women in cities 
is cardiovascular disease and in village is eye disease. 
Remember that the percentage of cardiovascular 
disease in the city is significantly higher than rural 
areas and is higher in women than men. The mean 
age at diagnosis time in rural and urban men is 
between 60-62 years and in women is between 63-66 
years (27).  

In the cause of death in 18 provinces in 
2001, three major causes of death in women aged 50 
years and more, regardless of death from old age, 
were cardiovascular diseases, cancer and incident and 
unintentional accidents. Ranked first is heart attack 
causes death from cardiovascular diseases and 
women have died more than men of these diseases 
(8).  

In a study in Iran on 53.2 of elders there was 
Hyper triglyceridemia Prevalence  (63.6% women, 
42.6% males)  and observed that this problem can be 
due to lack of nutrition and regular daily activities 
and prevalence of obesity in these people and due to 
this urban elderly women are more prone to obesity 
(21).  

Osteoporosis results in Iran show that 
women in the age group of 60-69 years 56.3% of 
women and 16.7 percent of men had osteoporosis. 
Also in 2001 the incidence of fractures due to 
osteoporosis in women was as one of the most 
common complications of osteoporosis in the femur 
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with about 4337 cases, 917 cases was in spinal 
column and 1806 was on the arm (7).  
Hip fracture (upper thigh), is one of the causes of 
disability and mortality among elderly people in the 
world. In a study that was conducted in 2001 among 
patients with upper femur fractures, prevalence rates 
of 67.7% of women (20).  

The prevalence of large and small joint pain 
in women of 50 years and more have been reported 
nearly 6 times more than men in this group (6).  

In another study it was shown that there is a 
clear relation between disability and gender such that 
Mean obtained scores in women, was in moderate 
disability, and in men, was in low levels of disability. 
(23). 

Having regard to the use of aids such as 
eyeglasses, canes, crutches, walker or wheelchair, 
hearing aids and artificial teeth men significantly 
more than women and urban more than rural people 
have the necessary aids (27).  

About drug use in elderly women aged 40-
69 years shows that taking medication of women is 
nearly two times more than men in this age group. (In 
women 27% and in men 16 %) 
And in aged 70 years and above shows that taking 
medication of women is 34.9& and in the men it is 
25.4%. (6) 

Research conducted by the Welfare 
Organization showed that in both physical problem 
(43.1% vs. 39.9%), mental and emotional problems 
(25.3% vs. 17.8%) were reported by older women 
more than men. In addition, it is also showed 
significantly higher regular medication dose-taker in 
women than men (46.5% vs. 43.2%). 

Above study of elderly people shows lack of 
health insurance (59.1% for men and 58.2% for 
women). Note that more than half of our country is 
without health insurance coverage. (9). 

According to a study by Jghtayy and Asadi 
in 1992 there were only 43/3 percent of seniors with 

Insurance and remain had no insurance and 
percentage of rural people was 74.9 percent. 

On smoking in Iran, in a study of it were 
39% of elders which 38.9% was male and 29/1% was 
women (21) as compared with 15% for men and 12 
% for women have been reported for industrial 
communities (22). The above statistics show that 
smoking prevalence in the Iranian society has more 
relative frequency. The results showed that although 
tobacco use in women is less than men, but with age 
increase, especially hookah smoking increases and 
this increase is observed among rural women more 
than urban women (6 and 10). 

 
Women and literacy: 

The results of the health status of elderly in 
1999 shows that the illiteracy rate among elderly 
women in Iran, especially rural women is 
significantly more than elderly men to as 79.1 percent 
of elderly women in urban and 95 percent of elderly 
women in rural areas were illiterate (10 ). 

The recent census results also show that the 
literacy rate in men aged 60 to 64 years and 65 years 
were 20.6% and 16.3%, respectively while in the 
same year, the rate for women was 5% for 60-64 
years and for 65 years and more was 3.5%. 
According to above statistics in 2006 the rate of 
literacy among men aged 60 to 64 years was 59.2% 
and in 65 years and more was 38.2%, i.e. about 3-
fold.  While rate of literacy among women aged 60 to 
64 years was 28.5% and in 65 years and more was 
16.1% or approximately 5.5 fold. 

Illiteracy rate among women over 60 years 
of age, despite the relative decline in recent census 
was 80.15 percent in recent census and is 
significantly more than men in this age group (56%). 
This rate, is especially among elderly women in rural 
than urban elderly (95% vs. 17.9 percent) (3). 

 
Table (3) literacy rates by sex and age (thousand) 

Sex and age group Oct 1985 Nov 1996 Nov2006 

Total Literacy rate Literacy rate Literacy rate 
60-64 19.16 27.11 43.78 

65&More 15/5 20/73 27.81 
Man. 71.02 84.66 88.74 

60-64 27.45 37.67 59.23 
65&More 22/53 29/74 38.28 

Woman... 52.07 74.21 80.34 
60-64 9.01 14.31 28.59 

65&More 7.22 10.47 16.15 
Source: Iranian Statistical Center Site- Census 2006 
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Graph (2) literacy rates by sex and age 

 
Women and family status:  

Census statistics in 1994 show that only 
49.75 percent of elderly Iranian women are married 
and have spouse while in married aged men it was 
nearly twice (90.22 percent) of married elderly 
women. (3) In 1994 in Iran 68.1% of elderly living 
with their husband or wife and children. 22.9 percent 
lived with their children. The rate of elderly women 
was only 12.8 percent and in elderly men was only 
2.5 percent. (11)  

Study showed that women more than men 
going to rest home. (60.6% women vs. 39.4% of 
men) (17). 1373 data in Iran shows that 68.1% of 
elderly live with a spouse or spouse and children, 
22.9 % are living only with children. The rate of 
alone elderly women was only 12.8% and of alone 
elderly men was only 2/5 percent. (9:10) 
Women and employment  

In Iran the most difficult economic issues 
and problems related to old people is economic and 
money problems. In 2006 from the total population of 
65 years and more than 33 percent were active 
economically. While in the 1996 census, 34.2% were 
active economically and of total active people, 93 
percent employed in the private sector and 5% were 
public sector wage earners, and 2% not stated their 
jobs. Of this 95 percent and 5 percent of elderly men 
and women are employed, respectively. As you can 
see the economic activity in this group comparing to 
10 years earlier reduced 1.5 percent and employment 
percentage of elderly men is much higher in older 
women. This factor and low literacy levels, caused 
the lack of independence and self reliance among the 
elderly women (Statistical Center of Iran, 2006).  

Employment status of the elderly is not only 
different in two genders but also have significant 
difference in city and village such that in the city 43 
percent of elderly men are employed, 36% are 
unemployed with incomes and 21% are unemployed 
with no income and in village 65 percent of elderly 
men are employed, 16% are unemployed with 
incomes and 19% are unemployed with no income. In 
the city 3 percent of elderly women are employed, 11 

percent are unemployment with income, 15% 
unemployed with no income and 71 percent are 
housekeepers but among rural women, 10 percent of 
elderly women are employed, 7 percent are 
unemployment with income, 13% unemployed with 
no income and 70 percent are housekeepers (12).  

In a study conducted in Tehran, 92.3% 
declared that they have a monthly pension and its 
frequency for men was 98.6% and for women was 
87.6%. (18)  
Quality of Life  

In Iran, a research on the elders of west of 
Tehran was carried out and showed that the average 
quality of life of elderly men (34/26 with SD of 
8/375) was better than quality of life of women 
(31/06 with SD of 9/212), respectively. (16)  

Orfila & et al examined in Spain difference 
between the quality of life in elderly men and elderly 
women. Based on research conducted in the country, 
health-related quality of life in women comparing to 
men was in a worse situation and this is associated 
with disability and chronic diseases in women. (15)  
Based on the researches in different areas, there are 
significant differences in quality of life of elderly 
men and women. These differences are from men’s 
more wealth, allowing them to remarry following the 
loss of a spouse, more social respect, and likewise. 
These opportunities are waiting for men more than 
for women. (18)  
Discussion:  

According to the census in 2006 in Iran, the 
population of people over 60 years was more than 5 
million and women, were 48.1 percent of this age 
group. With respect to the fact that female life 
expectancy is longer than male it is expected that 
population of women in this age group are more than 
men in this age group. But according to the last 
census (1335-1385) women has never been more than 
men in this age group and this needs to be 
investigated (3, 4 and 5)  

In most countries, life expectancy at 60 
years of age in both men and women is increasing 
(2). According to estimates, women reach 60 years of 
age have life expectancy of averagely about 20 years 
and this rate for men is 17 years. It is expected that 
this amount increased two years by 2020 (2) but the 
increase in life expectancy and the age length doesn’t 
means life is better and more healthy (1) an resultant 
of increase in life expectancy among elderly women 
is increased risk of physical and mental diseases in 
them. (11)  

Generally, the problems and threats of the 
health of elderly women can be divided into three 
categories:  
1. Physical problems  
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Increased risk of chronic diseases like 
hypertension, diabetes, osteoporosis, rheumatoid 
arthritis, dementia, and cardiovascular disease, as 
well as visual and hearing loss and other disabilities 
due to aging and menopause in older women.  

Research conducted by the Welfare 
Organization showed that physical problems (43.1% 
vs. 39.9%) were reported in elderly women more than 
men (9)  

Since the probability of disability increases 
with age (6), so this is not surprising that statistics 
show the number of women with disabilities among 
the elderly population is growing. Results of research 
in different countries, including developed and 
developing countries illustrating that women 
generally spend more of their life with motor 
limitations than men. (24). on disability rates among 
elderly Iranian women also statistics show that 
disability increases with age. (6)  

High prevalence of chronic diseases in 
elderly women deal with their loss of abilities so they 
need long-term care. In addition to impact of these 
diseases on increasing of mortality rate among 
elderly women, serious consequences on health status 
and life quality expected. These outcomes are in 
relation to issues such as menopause, osteoporosis, 
arthritis, urinary incontinence and cognitive 
impairment is sensory, and the prevalence of these 
problems increased with age and has extreme 
importance for old women. (31)  

Smoking in women is one of risk factors of 
the most common causes of death in women such as 
cardiovascular disease and cancer. Smoking 
prevalence in elderly women is less than elderly men. 
Tobacco use among elderly women is with increased 
risk of respiratory problems, drug use, unhappiness 
and dissatisfaction with social relationships. Even 
after a lifetime of smoking, the withdrawal of it 
benefits for elderly women as the risks of coronary 
events and mortality from smoking-related cancers, 
and chronic respiratory decreased immediately and 
over time will be removed. (24)  

So awareness of this stratum of society is 
necessary to prevent its consequences. Generally, 
aging is a biological, continuous, and irreversible 
process in humans, but can be postponed with care 
and appropriate methods in order to take advantage of 
long life with appropriate quality. Although most 
research focus on the dimensions of diseases and 
disabilities of this period but new studies go to 
healthy and successful aging and changing attitudes 
toward stereotypes of aging as a time for disease have 
senility.  

World Health Organization has emphasized 
the increasing longevity alone, without improving the 
quality of life in the last years of healthy life is not 

the final word and healthy life is more important than 
life expectancy. The term "healthy life expectancy" 
means the number of years a person can expect, to 
live with good health. The definition of "health" in 
aging ages and in various communities may be 
difficult, but at least provide health for older people 
so that they can provide acceptable quality of life, is 
essential (28). So the number of years women live 
after 60 years of age may be associated with health or 
with disability. Collecting statistics in developed 
countries shows that the number of years with health 
increased and years of living with disability is 
declining. (29) 
2. Mental - Psychological  

The obtained data show that depression and 
obsessive-compulsive in women is more than men 
and other disorders in elderly men is more than in 
women. (30). of psychological problems, depression, 
anxiety, sleep disturbances, dementia, and emotional 
problems in elderly women is prevail (4).  

Researches in Iran demonstrate the 
psychological problems of women at 25.3% vs. 
17.8% in men. Mirabzadeh research in Razi hospital 
in 2001 showed that 75% of elderly men and 60% of 
aged women live with their families without 
psychiatric disorder. (31)  

In Mohammadi and colleagues research, 
findings show that the prevalence of mental disorders 
is higher in women than men. And ratio of these 
disorders in women is 44.1% and 35.1% in men. 
Probably the lack of income, unemployment stressor, 
restriction of social relationships, and uniformity of 
life are among factors of increased incidence of 
mental disorder. (32)  

Given that the elderly suffer from physical 
activity and the ability to take care himself, physical 
and mental problems often result in hospital 
admissions for elderly. This admission can have a 
heavy cost for the elderly and ultimately for the 
health care system. (33)  
3. Social 

Social problems including poverty, isolation, 
lack of support from family, lack the necessary social 
support such as literacy, the enjoyment of rights and 
social security and pension insurance. 

Another important point is that older 
women, just when they most need support and help is 
coping with the hazards. Protection and support of 
elderly women in developing countries often 
performed by families and normally done by family 
women. But in more developed countries the 
percentage of elderly women lives alone is more, but 
there are more supportive social systems for them. 
(11)  

According to studies there are significant 
differences based on the quality of life in elderly men 
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and women can be seen. These differences are from 
wealth of man, allowing them to remarry following 
the loss of a spouse, more social respect, and 
likewise. These opportunities waiting for men more 
than for women. (18)  

Social isolation is more problematic for 
women. Because their life expectancy is generally 
higher than their husbands, and it makes them 
vulnerable in different fields. In such circumstances, 
women are more prone to trauma and dementia. (18) 
Older women typically have more diverse diseases 
and functional disabilities. Elderly, who are mainly 
women, not only are more vulnerable to the disease 
but also because often they lost their supportive 
relatives they could have lost the appropriate support 
of the support networks. The majority of the elderly 
population which are deposited in a nursing home are 
elderly women comprise 75 years and more.  

Likelihood of being widowed elderly 
women than elderly men in most parts of the world is 
higher. And continuing widowed elderly women in 
Iranian culture as a natural fact of life is accepted, 
while the choice of a spouse's pension for elderly 
widow men is regarded as a natural fact. This fact is 
very serious effects on physical health, race - 
emotional, and social needs. The negative 
consequences of that is more than economic and 
social consequences but to put them in more 
vulnerable situations in term of access to health 
services provider and Additional costs would be 
imposed on individuals and health systems. 

Older people who live alone, especially if 
they suffer disability, for meet material needs for 
themselves and their affairs have much difficulty and 
will have to rely more on their children and relatives. 
Life problems in urban communities and uncontrolled 
immigration in rural areas has led children to visit 
their elderly parents less and less every day and 
create a feeling of loneliness in the elderly 
increasingly. (5)  

Fewer women than men are prepared for 
independent living. Education trends and women's 
entry into the community in past years has led many 
elderly women without a spouse could not manage 
their financing needs, Transportation needs, and 
Provision of housing needs. (3)  

Women go to the nursing home because it is 
likely that older men are looking to remarry while 
widowed elderly women often remain widows. 
Widowed women more often playing more role of 
caring of other family members such as children, 
grandchildren or patients and generally elderly 
women are an important source of care in the family, 
while their activities are not often taken into account. 
(1)  

4. Other influential factors, including economic 
factors, political, and cultural factors also influences 
on women and have consequences on quality of life 
as well as health and increase costs of health care 
system. For example, poverty in old ages often 
reflects the economic situation was limited in the 
previous periods of the life and is a determinant 
health factor. Developed countries that have more 
accurate data on poverty are shows that older women 
are poorer than men but these statistics are not 
available in developing countries. Poverty is 
associated with inadequate access to food, and 
nutrition and health of elderly women usually reflect 
that their nutritional status is poor. For example for 
years, fertility and sacrifice their food to other family 
members can lead to chronic anemia in the elderly 
women.   

Another important factor is the education 
level and literacy among elderly women that is very 
low in developing countries and this has many effects 
on their health and their families.  
Studies in Iran show that mostly, elderly women 
relief through the maintenance of child care. Percent 
of employment in elderly women is very less than 
elderly men. The greatest source of economic support 
in the Iranian elderly women is economic help and 
support of their children. (9)  

With regard to relationship between 
education and employment opportunities and social 
status we can guess that the vast majority of elderly 
women are among the vulnerable groups of our 
country in terms of socio – economic manners and 
Consideration of their status should be the priority of 
aging issues (5)  

UN General Assembly on December 8, 1989 
noted that gender stereotypes associated with age 
discrimination causes the social and economic 
problems of elderly women became more acute every 
day. (13)  

In addition, the General Assembly meeting 
of December 23, 1994, was seriously called for 
various forms of activities of older women who 
usually do not endorsed by the government on its 
economic value should be considered and properly be 
evaluated. (14) 

Different manifestations of poverty are: lack 
of sufficient income and resources for sustainable 
livelihoods, hunger and malnourishment, inadequate 
hygiene, absence or lack of access to education and 
other basic services, increased virulence and deaths 
from disease, homelessness and lack of affordable 
housing, unsafe environments, and finally 
discrimination and social expulsion. Moreover, the 
lack of participation in decision making and 
participation in civic life, social and cultural 
manifestations of poverty are some manifests of 
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poverty. Poverty in its various forms is obstacle of  
access to services and poor individuals with lower 
social status, have fewer social opportunities 
(participation in many social activities such as travel 
or pay the entry fee is required to pay by money) less 
choice (in the case of services or products), less 
control over their lives. In summary poverty is not to 
meet basic needs including food, clothing, housing is 
health. 

The following causes of poverty among 
elderly women are more common:  
1 - Working at home is financially invalid. That 
means that disabled housewives are without 
insurance coverage but only in the dependence on 
their wives.  
2 - Many of the women due to pregnancy and 
lactation periods lost Years that they could be in the 
labor market and in fact, being a mother and be 
punished. 
3 - Early retirement by women leads to a reduction in 
pension in remaining of life.  
4 - Discrimination based on gender causes women to 
have fewer job opportunities.  
The above situation is caused not only our country 
but worldwide economic status of elderly women is 
lower than their male counterparts. (5) And elderly 
men and women overall have not been in similar 
situations. Before and after the elderly life women 
have difficulty compared with men so in formulating 
programs and performing necessary measures for 
their needs we cannot be indifferent to the gender 
discrimination. (35)  

What is certain is that old age alone is not 
problematic, but the degree of dependence in this age 
is of special importance and need for further 
investigations. Reasons that depend on older people 
include: 1- Disease 2- Failure 3 - mental and 
cognitive impairment 4– Spouse die 5- Poverty. 
Unfortunately, as noted above in all cases the 
situation is worse in elderly women than men.  
Overall, above findings implies that we pay attention 
to Problems for older women will. If we consider that 
women in the past few decades, in addition to their 
labor force participation continued their traditional 
role – i.e., housekeeping and child rearing - and also 
have continued steadfastly in the double task 
patiently we certainly ensured that the community is 
obliged to provide their health and welfare without 
hesitate. (5) 
Suggestions:  
1- Assessment of services needed by the elderly, 
according to sex and designing comprehensive and 
codified programs in providing comprehensive health 
services, to meet their needs 
2 - Awareness and sensitiveness of women about 
common problems associated with them and educate 

women about healthy lifestyles in the ages before the 
elderly  
3 - Considering the comprehensive insurance 
coverage (social security and health) for the elderly 
population, especially housekeeper women are very 
important.  
4 - Policies to support the elderly in small towns and 
villages and prevent their migration  
5 - Create a needed platform for elderly employment 
for their empowerment  
6 – Create platform to maintain traditional values, to 
strengthen family bonds, love and unity among 
family members and generations  
7- The awareness about the consequences and risks 
of aging in pre-old age and old age and providing the 
cultural context for this community group to provide 
opportunities for their marriage. 
8 - Providing opportunities to volunteer in elderly 
people, especially elderly women, in order to prevent 
their isolation.  
9 - Special protection of household caretaker women 
and developing insurance covers in this group.  
10 - Passed laws protecting the health of older 
women and support their families  
11 - Continuous assessment of health status of elderly 
women and the effectiveness of providing services to 
them to improve requirement health care and 
services.  
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Abstract: We developed an efficient protocol for in vitro shoot organogenesis and plant regeneration from 
Cymbalaria muralis leaf explant cultures. Leaf explants were cultured in media containing different concentrations 
of cytokinins. After determining the most effective cytokinin and cytokinin concentration, we tested the effects of 
various auxins at different concentrations on the regeneration efficiency and growth of shoots from excised leaf 
segments. Among the cytokinins tested, zeatin supplementation resulted in the highest shoot initiation efficiency, 
largest number of shoots per explant, and longest shoots after 6 weeks of culture. In this study, zeatin in combination 
with an auxin, naphthalene acetic acid, was highly effective for inducing shoot regeneration. Among the 
cytokinin/auxin combinations tested, supplementation of the culture medium with 1 mg/L zeatin and 0.1 mg/L 
naphthalene acetic acid resulted in the greatest number of shoots per explant (8.3), highest regeneration efficiency 
(93%), and longest shoot length (27 mm). Zeatin with 0.5 mg/L naphthalene acetic acid supplementation resulted in 
the second-highest values for each of these measures. The combined application of cytokinin and auxin might play a 
vital role in shoot organogenesis of C. muralis. 
[Thwe AA, Yeo SK, Chae SC, Park SU. In Vitro Shoot Organogenesis and Plant Regeneration of Cymbalaria 
muralis. Life Sci J 2012;9(4):878-881] (ISSN:1097-8135). http://www.lifesciencesite.com. 135 
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1. Introduction 

Cymbalaria muralis is an herbaceous 
perennial plant that belongs to the Figwort family, 
Scrophulariaceae. It is a small flowering herb that is 
native to the Mediterranean, widely naturalized in 
several temperate regions of the world, and typically 
grows on moist rocks and walls. It can be found in 
the cracks of old walls and is capable of climbing 
garden fences, reaching a height of over 3 feet. The 
flowers of C. muralis are hermaphroditic and are self-
fertile. There are 2 subspecies, of C. muralis: C. 
muralis muralis and C. muralis pilosa (Vis.) Degen. 
C. muralis contains the following iridoids: 
antirrhinoside, linarioside, antirrhide, linaride, 8-
epiloganic acid, macfadienoside and muralioside 
(Bianco et al., 1997). Iridoids are responsible for 
pharmaceutical activities such as neuroprotective, 
antinflammatory and immunomodulator, 
hepatoprotective and cardioprotective effects and 
occur widespread in nature, mainly in dicotyledonous 
plant families like Scrophulariaceae (Tundis et al., 
2008). 

While most plants normally reproduce 
sexually, some species can propagate vegetatively. 
Vegetative propagation may require any one of 
several techniques, depending on the plant species. 
However, regeneration systems based on tissue 
culture have been recently developed for 
economically important plants (Chandra et al., 2010; 

Debnath et al., 2006). In vitro techniques can 
improve these systems considerably through the 
application of nutritional and hormonal components 
under aseptic conditions. Plant proliferation using in 
vitro techniques is referred to as micropropagation 
because miniature shoots or plantlets are derived in 
the initial phase of the technique (Ekiert, 2000; 
Honda et al., 2001).  

Many methods for the regeneration of whole 
plants from excised plant tissue are available. 
Organogenesis is a developmental system in which 
shoots or roots (organs) are induced to differentiate 
from a single cell (or a group of cells). Plant 
regeneration by organogenesis typically involves 
induction and development of a shoot from explant 
tissue, followed by transfer to a different medium, 
induction of root formation, and plant development 
(Boudaoud, 2010; Fleming, 2006). The propagation 
of C. muralis is currently achieved either by stem 
cutting or by planting of seeds. Propagation from 
seed is difficult and takes time because the seeds are 
very small and have a low rate of germination. An 
efficient method for the regeneration of intact plants 
from tissue culture is essential for establishing a 
multiple micropropagation system and for use of such 
a system as a tool for genetic transformation. We 
therefore developed a method of plant regeneration 
and micropropagation from C. muralis leaf explant 
cultures. 
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2. Material and Methods  
Seed Sterilization and Germination  

Seeds of C. muralis were surface-sterilized 
with 70% (v/v) ethanol for 30 s and 2% (v/v) sodium 
hypochlorite (Sigma, St. Louis, Mo. USA) solution 
for 10 min, then rinsed 3 times in sterilized water. 
Ten seeds were placed on 25 mL of agar-solidified 
culture medium in petri dishes (100 × 15 mm). The 
basal medium consisted of MS (Murashige and 
Skoog, 1962) salt and vitamins (Sigma, St. Louis, Mo. 
USA) solidified with 0.7% (w/v) agar. The pH of the 
medium was adjusted to 5.8 before the addition of 
agar, and then sterilized by autoclaving at 121 °C for 
20 min. Seeds germinated after 2 weeks of culture in 
a growth chamber kept at about 70–80% humidity 
and at 25 °C under standard cool white fluorescent 
tubes with a flux rate of 35 μmol s-1·m-2 and a 16-h 
photoperiod.  
In vitro Plant Regeneration  

Leaf explants of C. muralis grown in vitro 
were aseptically cut into pieces that were 
approximately 0.7 × 0.7 cm. The basal medium 
consisted of MS medium solidified with 0.7% (w/v) 
plant agar. The medium was sterilized by autoclaving 
before use. To determine the optimal cytokinin 
concentration for shoot regeneration from leaf 
explants, the MS medium was supplemented with 0, 
0.1, 0.5, 1, and 2 mg/L 6-benzylaminopurine (BAP), 
kinetin (N6-furfuryladenine), 1-phenyl-3-(1,2,3-
thiadiazol-5-yl)-urea (TDZ), and zeatin. To improve 
shoot regeneration, the culture medium was 
optimized by testing the effect of different 
concentrations (0, 0.1, 0.5 and 1.0 mg/L) of indole-3-
acetic acid (IAA), indole-3-butyric acid (IBA), and 
naphthalene acetic acid (NAA) on shoot formation 
and growth. Cultures were maintained at 25 ± 1 °C in 
a growth chamber with a 16-h photoperiod under 
standard cool white fluorescent tubes (35 μmol s-1·m-

2) for 6 weeks. 
Rooting of Regenerated Shoots  

Regenerated shoots (~30 mm in length) 
were transferred to 1/2 MS medium in a Magenta box. 
The medium was solidified with 8 g/L plant agar and 
50 mL was placed in each culture vessel. Four shoots 
were cultured in each culture vessel. Regenerated 
shoots were incubated at 25 ± 1 °C in a growth 
chamber with a 16-h photoperiod under standard cool 
white fluorescent tubes (35 μmol s-1·m-2) for 4 weeks. 
After 4 weeks, the rooted plants were washed with 
water to remove agar, transferred to pots containing 
autoclaved vermiculite, and covered with 
polyethylene bags for 1 week to maintain high 
humidity. The plants were then transferred to soil and 
maintained in a growth chamber with a 16-h 
photoperiod and a day/night temperature of 18/20 °C 

for 2 weeks. These hardened plants were then 
transferred to the greenhouse for further use. 
3. Results and Discussion 
Effect of Cytokinins on shoot organogenesis  

A simple and effective protocol was 
developed for the in vitro plant regeneration and 
micropropagation of C. muralis. Cytokinins play an 
important role in plant organ initiation (Shani et al., 
2006; Perilli et al., 2010). In this study, we 
investigated the effect of different cytokinins on the 
efficiency of shoot organogenesis. Shoot 
development from leaf explants was successful only 
in media containing zeatin, TDZ, and the medium 
containing 1 mg/L BAP (Table 1). 

 
Figure 1. In vitro shoot organogenesis and plant 
regeneration of Cymbalaria muralis. (A) Shoot 
primordia emerging from a leaf explant after 3 weeks 
of cultivation on MS solid media supplemented with 
1.0 mg/L zeatin. (B) After 5 weeks of culture, fully 
developed shoots were produced from the leaf 
explant culture. (C) After 6 weeks of culture, shoot 
regeneration from the leaf explant culture (D) 
Plantlets were regenerated on 1/2 MS solid medium 
after 4 weeks in culture. Magnification A-B X5. 
 

The number of shoots and regeneration rate 
increased with increasing concentrations of TDZ 
(0.5–2.0 mg/L) and zeatin (0.1–1.0 mg/L). Among 
the media tested, the medium that contained 1.0 mg/L 
of the cytokinin zeatin produced the largest number 
of shoots from each explant (5.4), resulted in the 
maximum shoot length (13 mm) and had the highest 
regeneration efficiency (89%). As concentrations of 
zeatin increased above 1.0 mg/L, the number of 
shoots, shoot length, and regeneration efficiency 
decreased. No shoot regeneration was observed in 
media containing kinetin (N6-furfuryladenine) at any 
concentration. The regeneration efficiency was only 
20% in the medium containing 1.0 mg/L BAP (6-
benzylaminopurine), and there were very few shoots 
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per explant. After 3 weeks of culture on the medium 
supplemented with zeatin, formation of shoot 
primordia and small elongated shoots adjacent to the 
cut surface were observed (Figure 1A). Cells of the 
epidermis proliferated to produce shoots directly 
(direct shoot organogenesis) without an intervening 

callus phase. Regenerated shoots developed from 
shoot primordia within 5–6 weeks. After 6 weeks of 
culture, fully developed shoots were produced from 
leaf explants (Figure 1B). The addition of 1 mg/L 
zeatin resulted in the most robust shoot initiation. 
 

 
Table 1. Effect of cytokinins on shoot regeneration and growth from Cymbalaria muralis leaf explants after 6 weeks 
of culture on MS medium  

Cytokinin (mg/L) Regeneration %* 
No. of shoots per 

explant* 
Shoot length*       (mm) 

Control 0 -- -- -- 

BAP 0.1 -- -- -- 
 0.5 -- -- -- 
 1 20 2.0 ± 0.2 5.0 ± 0.04 
  2 -- -- -- 
Kinetin 0.1 -- -- -- 
 0.5 -- -- -- 
 1 -- -- -- 
  2 -- -- -- 
TDZ 0.1 -- -- -- 
 0.5 33 3.2 ± 0.3 5.0 ± 0.04 
 1 40 3.8 ± 0.2 4.0 ± 0.05 
  2 65 4.0 ± 0.2 4.0 ± 0.06 
Zeatin 0.1 67 3.5± 0.4 9.0 ± 0.05 
 0.5 74 4.2 ± 0.3 6.0 ± 0.08 
 1 89 5.4 ± 0.1 13.0 ± 0.07 
  2 83 4.8 ± 0.2 9.0 ± 0.07 

Regeneration frequency (%) = (No. of explants with root differentiation/all explants)  100 
-- No response 
* Values represent the mean ± standard deviation of 50 shoots 
 
Combined Effects of Cytokinins and Different 
Concentrations of Auxins  

To enhance shoot organogenesis, young leaf 
explants from in vitro-grown C. muralis plants were 
cultured for 6 weeks in media containing 1 mg/L of 
zeatin and various concentrations of one of the 
following auxins: IAA, IBA, or NAA. The 
combination of zeatin and 0.1 mg/L NAA resulted in 
a higher regeneration rate (93%), more shoots from 
explants (8.3), and longer shoot length (27 mm) than 
zeatin alone (Table 2). These results agree with those 
of Lainé and David (1994) who observed shoot 
formation from Eucalyptus grandis leaf explants 
cultured on medium containing a combination of 
zeatin and NAA. In the present study, zeatin 
combined with NAA also resulted in the development 
of numerous adventitious roots. C. muralis appears to 
have a very prompt response to auxin that may be 
associated with its creeping habit. This results in 
profuse adventitious root development together with 
shoot organogenesis (Figure 1C). Shoot regeneration 
capacity decreased with increasing NAA 
concentration (0.1 to 2.0 mg/L).  

At high concentrations of NAA, numerous root 
proliferations developed from the excised leaf 
segments, but no shoots were developed (data not 
shown). C. muralis cultured in media containing with 
the range tested of IAA and the medium containing 
0.1 mg/L IBA produced fewer and shorter shoots 
than explants cultured in zeatin alone. However, there 
was no regeneration response in media with IBA 
concentrations of 0.5 mg/L and 1 mg/L. Overall, the 
optimum combination of cytokinin and auxin for 
shoot regeneration in C. muralis was 1.0 mg/L of 
zeatin supplemented with 0.1 mg/L of NAA.  
Plant Micropropagation   

In vitro organogenesis is one of the key 
techniques associated with genetic transformation, as 
it permits the successful regeneration of transgenic 
plants after co-cultivation with bacteria. Therefore, 
the development of efficient regeneration protocols is 
the most critical step in genetic transformation 
experiments (Degenhardt-Goldbach et al., 2011). The 
regenerated plantlets were obtained after 4 weeks of 
culture on hormone free ½ MS solid medium in 
Magenta box (Figure 1D).  
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Table 2. Effect of MS medium supplementation with 1 mg/L zeatin and different concentrations of auxins on shoot 
regeneration and growth from Cymbalaria muralis leaf explants after 6 weeks of culture   

Auxin (mg/L) Regeneration % No. shoots per explant * Shoot length* (mm) 
Control 0 89 5.4 ± 0.1 13.0 ± 0.07 
IAA 0.1 67 2.7 ± 0.4  20.0 ± 0.08 
 0.5 50 3.5 ± 0.1 18.0 ± 0.05 
  1 33 2.3 ± 0.3 12.0 ± 0.08 
IBA 0.1 50 1.5 ± 0.2 19.0 ± 0.11 
 0.5 -- -- -- 
  1 -- -- -- 
NAA 0.1 93 8.3 ± 0.2  27.0 ± 0.12 
 0.5 75 7.7± 0.1  24.0 ± 0.09 
  1 45 2.0 ± 0.1 14.0 ± 0.08 

Regeneration frequency (%) = (No. of explants with root differentiation/all explants)  100 
-- No response 
* Values represent the mean ± standard deviation of 50 shoots 
 

In the present study, we optimized a rapid 
protocol for efficient shoot organogenesis and normal 
plant regeneration from leaf explant cultures of C. 
muralis. The plants regenerated by this method can 
be multiplied by vegetative multiplication (in vivo) 
for further use in landscaping, ground cover, or as 
medicinal plants. 
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Abstract: For the regeneration of shoots, leaf segments of Rehmannia elata were cultured on Murashige and Skoog 
(MS) medium supplemented with various concentrations of 6-benzylaminopurine (BAP) (1, 2, or 4 mg L-1) with or 
without 1-naphthalene acetic acid (NAA) used at 0.1 or 0.5 mg L-1. Regenerated shoots were obtained from the leaf 
cultures at all BAP concentrations with or without both concentrations of NAA. However, the highest shoot 
regeneration frequency (92.23%) and shoot number per explant (4.03 shoots) were obtained on MS medium 
supplemented with BAP (4 mg L-1) and NAA (0.1 mg L-1) solidified with Gelrite (4 g L-1). The survival rate was 
~70% when the rooted plants were hardened and transferred to soil. The continuous production of R. elata-
regenerated plants from leaf explants under these conditions could be used as a possible micropropagation system 
for this species.  
[Thi TMN, Thwe AA, Tuan PA, Chae SC, Park SU. Shoot Organogenesis and Plant Regeneration from Leaf 
Culture of Rehmannia elata L. Life Sci J 2012;9(4):882-885] (ISSN:1097-8135). http://www.lifesciencesite.com. 
136 
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1. Introduction 

Plant tissue culture is a useful tool that 
allows the rapid and large-scale production of new 
and true-to-type (i.e., genetically identical) plants 
using only a relatively small amount of space and 
supplies. Many plant species have been successfully 
cultured in vitro, such as Tagetes erecta L. (Vanegas 
et al., 2002), Torenia fournieri L. (Kanchanapoom et 
al., 2009) and Kalanchoe blossfeldiana Poelln. 
(Castelblanque et al., 2010) and they are suggesting 
the broad applicability and potential for plant tissue 
culture in plant propagation. 
  The genus Rehmannia of the family 
Scrophulariaceae contains 6 species of flowering 
plants that were originally discovered in China but 
that are also distributed in Japan and Korea. The root 
of this genus is particularly valued because of its 
medicinal properties. In particular, the root of 
Rehmannia contains a number of constituents, 
including beta-sitosterol; calcium; copper; glucose; 
glucosamine; histidine; mannitol; zinc; amino acids; 
and vitamins A, B, C, and D. Moreover, the root of 
Rehmannia has become popular for its usefulness in 
regulating deficient blood patterns (e.g., anemia), 
replenishing vitality, and strengthening the liver, 
kidney, and heart (Liang et al., 2009; Wang et al., 
2009). In addition, this herbal root is effective for the 
treatment of a variety of ailments such as diabetes, 
constipation, urinary tract problems, and dizziness 
and for body temperature regulation. It has also been 

regarded as an effective fertility enhancer. 
Rehmannia plants can be propagated from 

seeds or tuberous roots. However, propagation from 
seed is not an efficient method because the seeds 
show poor viability and are slow to germinate (15~30 
days), consequently delaying the root harvesting time 
(Park et al., 2009). A few studies have reported on in 
vitro plant regeneration and micropropagation in 
several species of the Rehmannia genus (Zhang et al., 
2008; Park et al., 2009). However, more studies are 
needed for an efficient plant propagation system for 
the production of beneficial medicinal compounds 
from plants in this genus.  

Rehmannia elata, commonly known as 
Chinese Foxglove, possesses large flowers that 
provide a nice accent in the host. Hence, in addition 
to the medicinal root, R. elata has commercial value 
as an ornamental or cut flower. However, to date, no 
report has been published on the shoot regeneration 
from leaf explants of R. elata. The present 
investigation was undertaken with the objective of 
developing an efficient protocol for the regeneration 
of R. elata from in vitro lea f culture. 
 
2. Material and Methods  
Shoot Organogenesis 

The plant materials for this study were 
obtained from R. elata plants maintained in the 
greenhouse. The leaves were thoroughly washed 
under tap water and surface sterilized with 70% (v/v) 
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ethanol for 30 s. Afterwards, the leaves were further 
disinfected with a 1% sodium hypochlorite solution 
or Clorox for 15 min. Next, the leaf explants were 
rinsed with sterilized distilled water to remove the 
residual Clorox. The explants were then cut 
aseptically into pieces approximately 7 × 7 mm2 in 
size, and 7 explants were placed on medium in a petri 
dish (100 × 25 mm) containing 25 mL of Murashige 
and Skoog (MS) basal medium (1962). The MS basal 
medium contained mineral salts and vitamins and 
was supplemented with 3% (w/v) sucrose as a carbon 
source and 0.8% (w/v) Phytagar (Gibco) as a 
solidifying agent. The pH of the medium was 
adjusted to 5.7~5.8 before adding the Phytagar and 
was sterilized by autoclaving it at 121°C for 20 min.  
 
Shoot Regeneration Procedure 

The culture medium for testing the 
efficiency of plant hormones in shoot induction and 
growth consisted of MS salts (Murashige and Skoog, 
1962) with 3% sucrose (w/v) and different 
combinations of 2 plant hormones at various 
concentrations. The first set of media contained 6-
benzylaminopurine (BAP) alone in 3 different 
concentrations (1, 2, or 4 mg L-1); the second set of 
media contained BAP (1, 2, or 4 mg L-1) in 
combination with NAA (0.1 or 0.5 mg L-1). 
Moreover, different concentrations of several gelling 
agents (6, 7, 8, or 9 g/L of Phytagar or 2, 3, 4, or 5 
g/L of Gelrite) were examined to evaluate the effect 
on shoot regeneration and growth. Cultures were 
maintained at 25°C ± 1°C in a growth chamber with a 
16-h photoperiod, under standard cool white 
fluorescent tubes (35 mmol s-1 m-2) for 6 weeks. The 
cultures were transferred to new medium every 3 
weeks. 

 
Rooting of Regenerated Shoots  

Regenerated shoots ~ 2 cm in length were 
transferred to a Magenta box containing 50 mL of 
MS medium solidified with 4 g L-1 Gelrite. The 
culture boxes were maintained in a growth chamber 
under controlled conditions for rooting. After 8 
weeks, the rooted plants were washed with water to 
remove the Gelrite, transferred to pots containing 
autoclaved vermiculite soil, and covered with 
polyethylene bags for 1 week to maintain high 
humidity. These hardened plants were then 
transferred to the greenhouse for further use. 
 
3. Results and Discussion 
 
Enhancement of Shoot Organogenesis by Plant 
Growth Regulators 

The ratio of auxin to cytokinin plays an 
important role in plant organogenesis and growth. In 

this study, we investigated the influence of various 
concentrations of BAP used alone or in combination  
with NAA and the effect of different gelling agents 
on the efficiency of shoot organogenesis. 
Regenerated shoots were observed from leaf cultures 
on MS medium containing BAP with or without 
NAA. 

The shoot regeneration rate increased with 
increasing BAP concentrations. However, a decline 
in shoot regeneration was observed when the BAP 
concentration increased to 4 mg/L (Table 1). The 
highest regeneration rate (69.17%), number of shoots 
per explant (2.17), and shoot length (1.43 cm) were 
achieved with BAP at 2 mg L-1 (Table 1). 
 
Table 2. Effect of Different Concentrations of BAP 
and NAA on Shoot Regeneration and growth from 
Leaf Explants of Rehmannia elata after 6 Weeks of 
Culture on MS medium 

-- No response  
* Basal medium consisted of MS salts and vitamins 
and 30 g/L sucrose solidified with 8 g/L Phytagar. 
** Based on 100 leaf explants per experimental 
condition.  
a Values represent the mean ± standard deviation of 
50 shoots.  
 

No shoot organogenesis was observed in 
BAP-depleted MS medium, indicating that BAP is 
important for shoot organogenesis in R. elata. 
Eckardt (2003) reported that cytokinin deficiency 
results in a major reduction in shoot development, 
thereby leading to dwarfism, late flowering, plants, 
enhanced root growth, and alterations in reproductive 
development. Furthermore, cytokinins are required in 
plant tissue to maintain both cell division and leaf 
primordium formation. Shoot organogenesis and 
regeneration capacity increased significantly when 
BAP was used in combination with NAA (Table 2). 

Plant 
hormone* Regenera 

tion rate** 
(%) 

No. of 
shoots per 
explant** 

Shoot 
lengtha 
(cm) 

NAA 
(mg 
L-1) 

BAP 
(mg  
L -1) 

0.1 1 76.63± 4.1 2.77± 0.3 1.33±0.1 

 2 82.53± 5.2 3.27± 0.3 1.50±0.2 

 4 86.40± 3.4 3.77± 0.2 1.73±0.2 

0.5 1 75.00± 4.8 2.72± 0.1 1.20±0.3 

 2 81.10± 2.8 2.83± 0.3 1.47±0.3 

 4 82.67± 4.2 3.03± 0.2 1.57±0.2 
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Table 1. Effect of Different BAP Concentrations  on Shoot Regeneration from Leaf Explant of R. alata after 6 
Weeks of Culture on MS medium. 
 

* Basal medium consisted of MS salts and vitamins and 30 g/L sucrose solidified with 8 g/L Phytagar. 
** Based on 100 leaf explants per experimental condition.  
a Values represent the mean ± standard deviation of 50 shoots.  

 
A high concentration of BAP combined with 

a low concentration of NAA resulted in the best 
conditions for maximum shoot organogenesis and 
regeneration. The highest regeneration rate (86.4%), 
number of shoots per explants (3.7) and greatest 
shoot length (1.73 cm) were obtained with BAP at 4 
mg/L combined with NAA at 0.1 mg/L, so that using 
a combination of cytokinin and auxin was better than 
cytokinin alone. According to Skoog and Miller 
(1957), interactions between cytokinin and auxin play 
a crucial role in the control of plant morphogenesis. 
Generally, in organogenesis protocols, a high 
cytokinin-to-auxin ratio induces shoots, whereas a 
high auxin-to-cytokinin ratio produces roots. 
Meanwhile, equal or nearly equal concentrations of 

these phytohormones are found to cause callus 
proliferation.  
 
Promoting Shoot Organogenesis by Gelling 
Agents 

For investigating the effects of different 
concentration of gelling agents on the shoot 
regeneration of R. elata, leaf explants were grown for 
6 weeks in MS basal medium containing mineral 
salts and vitamins, 30 g L-1 sucrose, 4 mg L-1 BAP, 
0.1 mg L-1 NAA, and various concentrations of 
Phytagar or Gelrite (Table 3). The number of shoots 
per leaf explant and the shoot growth were ~10% and 
~8% greater in media with Gelrite at 4 g/L than in 
that with Phytagar at 8 g/L.  

 
Table 3. Effect of Different Gelling Agents on Shoot Regeneration and Growth from Leaf Explants of R. elata after 
6 Weeks of Culture. 

 
* Basal medium consisted of MS salts and vitamins and 30 g/L sucrose. 
** Based on 100 leaf explants per experimental condition.  
a Values represent the mean ± standard deviation of 50 shoots.  

 

BAP concentration 
(mg L-1)* 

Regeneration rate** 
(%) 

No. of shoot/explant 
(shoots)** 

Shoot  lengtha 
(cm) 

0 -- -- -- 

1 57.47 ± 4.6 1.57 ± 0.2 1.10 ± 0.1 

2 69.17 ± 3.4 2.17 ± 0.3 1.43 ± 0.3 

4 55.23 ± 4.9 1.83 ± 0.4 1.27 ± 0.2 

Gelling 
agent* 

Concentration 
(g L-1) 

Regeneration rate** 

(%) 
No. of shoots per 

explant** Shoot lengtha (cm) 

Phytagar 6 54.27 ± 6.0 2.30 ± 0.2 1.23 ± 0.1 

 7 78.57 ± 5.4 3.17 ± 0.3 1.50 ± 0.2 

 8 84.33 ± 3.3 3.53 ± 0.2 1.77 ± 0.2 

 9 81.67 ± 3.5 3.47 ± 0.2 1.63 ± 0.2 

 10 77.83 ± 4.2 2.63 ± 0.2 1.33 ± 0.1 

Gelrite 2 65.70 ± 4.5 3.34 ± 0.2 1.60 ± 0.2 

 3 87.50 ± 3.2 3.60 ± 0.4 1.78 ± 0.3 

 4 92.23 ± 2.9 4.03 ± 0.3 1.96 ± 0.2 

 5 85.33 ± 3.1 3.74 ± 0.4 1.50 ± 0.2 
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This result is in agreement with a previous 
study by Park et al., (2009) who demonstrated that 
shoot organogenesis in R. glutinosa was more 
efficient on 3 g/L of Gelrite than on Phytagar 8 g/L 
used at the same concentration. In addition, a 
significant amount of research has shown that the use 
of Gelrite results in more efficient shoot 
organogenesis in Bacopa monnieri (L.) Pennell than 
the use of Phytagar (Shrivastava and Rajani, 1999). 
Moreover, Saito and Suzuki (1999) and Shrivastava 
and Rajani (1999) have reported the superiority of 
Gelrite over agar for the purposes of shoot 
regeneration in apples.  

In this study, we were able to optimize the 
shoot regeneration medium in R. elata by using MS 
salts and vitamins, 30 g L-1 sucrose, 4 mg L-1 BAP, 
0.1 mg L-1 NAA, and 4 g L-1 of Gelrite as a gelling 
agent. This protocol can be useful for efficient shoot 
regeneration and micropropagation not only in plant 
tissue culture but also in other plant transformation 
approaches, even though further studies are still 
necessary for in vitro shoot organogenesis in R. elata. 
 
Acknowledgements: This work was carried out with 
the support of "Cooperative Research Program for 
Agriculture Science & Technology Development 
(Project No. PJ906938)" Rural Development 
Administration, Republic of Korea.  
 
Corresponding author: 
Dr. Sang Un Park 
Department of Crop Science, Chungnam National 
University, 79 Daehangno, Yuseong-Gu, Daejeon, 
305-764, Korea  
E-mail:  supark@cnu.ac.kr  
 
 Dr. Soo Cheon Chae 
Department of Horticultural Science, College of 
Industrial Sciences, Kongju National University, 
Daehoe-ri, Yesan-kun, Chungnam, 340-720, Korea 
E-mail: scchae@kongju.ac.kr 
 
References 
1.  Vanegas PE, Hernandez AC, Valverde ME, 

Lopez OP. Plant regeneration via organogenesis 
in marigold. Plant Cell, Tissue and Organ 
Culture 2002;69:279-283. 

2. Kanchanapoom K, Buntin N, Kanchanapoom K. 
Micropropagation through adventitious shoot 
regeneration from leaf culture of Torenia 
fournieri Lind. Songklanakarin J. Sci. Technol 
2009;31(6): 587-590. 

3. Castelblanque L, Garcı´a-Sogo B. Pineda B,  
Moreno V. Efficient plant regeneration from 
protoplasts of Kalanchoe blossfeldiana via 
organogenesis. Plant Cell Tiss Organ Cult 
2010;100:107-112. 

4.  Liang H, Du J, Xu LD, Jiang T, Hao S, Bi J,  
Jiang B. Catalpol protects primary cultured 
cortical neurons induced by A_1-42 through a 
mitochondrial-dependent caspase pathway. 
Neurochemistry International 2009; 55:741-746. 

5.  Wang Z, Liu Q, Zhang R, Liu S, Xia Z, Hu Y. 
Catalpol ameliorates beta amyloid-induced 
degeneration of cholinergic neurons by elevating 
brain-derived neurotrophic factors. Neurosci 
2009;163: 1363-1372. 

6.  Park SU, Kim YK, Lee SY. Improved in-vitro 
plant regeneration and micro- propagation of 
Rehmannia glutinosa L. Journal of Medicinal 
Plants Research 2009; 3(1):031-034. 

7.  Zhang RX, Li MX, Jia ZP. Rehmannia glutinosa: 
review of botany, chemistry and pharmacology. 
J. Ethnopharmacol 2008;117: 199- 214. 

8.  Murashige T, Skoog F. A revised medium for 
rapid growth and bioassays with tobacco tissue 
cultures. Physiol. Plant 1962; 15: 473-497. 

9.  Eckardt NA. A New Classic of Cytokinin 
Research: Cytokinin deficient Arabidopsis plants 
provide new insights into cytokinin biology. The 
Plant Cell 2003;15: 2489-2492. 

10.  Skoog F, Miller CO. Chemical regulation of 
growth and organ formation in plant tissue 
cultures in vitro. Symp. Soc. Exp. Biol 
1957;11:118–131. 

11.  Shrivastava N, Rajani M. Multiple shoot 
regeneration and tissue culture studies on Bacopa 
onnieri (L.) Pennell. Plant Cell Rep 1999;18: 
919-923.  

12.  Saito A, Suzuki M. Plant regeneration from 
meristem-derived callus protoplasts of apple 
(Malus x domestica cv. 'Fuji'). Plant Cell  Rep 
1999;18: 549-553. 

 
 
 
9/6/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  886

Ranking effective factors of training in basis of sustainable agriculture promotion using TOPSIS method 
 

Ali Dadaras Moghadam 1, Nona Ghanaat 2, Adel Ranji*3, Babak Mohammadi Sharafshade4 
 

1. Department of Extension and education agricultural, Birjand Branch, Islamic Azad University, Birjand, Iran 
2. 

Department of Mechanics of Agricultural machinery, Science and Research Branch, Islamic Azad University, Zahedan, IRAN 
3.Young researchers club, Takestan Branch, Islamic Azad University,Takestan, Iran 

4.Irrigation Engineering Shahrood University of Technology Student 
planing.researcher@yahoo.com 

 
Abstract: This paper presents how the TOPSIS method is used in ranking the training methods that are used for 
sustainable agriculture. Sustainable agriculture is the adoption of eco friendly methods of agriculture that will aid in 
preserving the environment for future generations. This research is looking into how effective the factors of training 
for sustainable agriculture are in promoting it. The objective of this research is to find out which method is factor is 
more effective when it comes to the driving factor of the training on sustainable agriculture. Since this is a problem 
with multi decisions for the solution, the TOPSIS method is the best to use as it supports the evaluation of multi 
decision criteria. The TOPSIS method will be used side by side with the AHP method, this is because the weights of 
criteria will be gotten using the AHP method. The research will give both the qualitative and quantitative aspects of 
the research. The most important part of the assessment is to understand the TOPSIS method and criteria in order to 
analyze the effectiveness of the training that sustainable agriculture uses. The finding of the research was that the 
most effective factor that influences the training of sustainable agriculture is increase in crop yield. This is because 
the increase in crop yield will automatically lead to the other factors; for example, increase in crop yield will lead to 
improved economic status of the region and its people. The conclusion of the research is based on the most effective 
factor and the benefits it gives to the regions that decide to adopt sustainable agriculture.  
[Ali Dadaras Moghadam, Nona Ghanaat, Adel Ranji, Babak Mohammadi Sharafshade. Ranking effective factors 
of training in basis of sustainable agriculture promotion using TOPSIS method. Life Sci J 2012;9(4):886-890] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 137 
 
Keywords: TOPSIS, AHP, effective factors on training, sustainable agriculture 
 
1. Introduction 
     Sustainable agriculture is an integrated system of 
plant and animal production practices that depend on 
the principles of ecology that is the study of organisms 
and the environment around them (Miguel, 2006). This 
type of agriculture is a form of environmental 
awareness.  Some of the farming methods used has 
long-term negative effects on the environment, thus the 
need to promote sustainable agriculture (Hodgson, 
2011). For example, tillage will eventually cause soil 
erosion while irrigation without having proper drainage 
will damage the soil. Farmers who venture into 
sustainable agriculture have to be trained on how to use 
this method of farming. Lack of awareness at both the 
ground level and at the higher level translates that there 
is need for training for both the farmers and the people.  
      The statement of the problem here is how effective 
the training basis of sustainable agriculture is. Is it 
effective enough to influence a farmer to decide to 
practice sustainable agriculture? The assessment of this 
question will be done using the TOPSIS method to 
analyze the effectiveness of the training factors. Using 
the TOPSIS and AHP methods, the result was that an 
increase in crop yield was the most effective factor in 
the training basis of sustainable agriculture promotion. 

The main challenge that was faced is the discovery that 
TOPSIS has to be used hand in hand with the AHP 
method. In other words, TOPSIS method is 
interdependent to the AHP method. In conclusion, the 
research proved that the superior factor was increased 
crop yield as this will automatically lead to the other 
benefiting factors that are a result of sustainable 
agriculture. 
 
1.1 Theoretical framework 
      Sustainable agriculture can be used to enhance the 
economic status of a region and at the same time 
preserve the ecosystem as well as the environment. 
Most farmers see sustainable agriculture as a way to 
improve crop yield, increase their income and increase 
the diversity in the crops they grow (Cauwenbergh, 
2007). For the promotion of sustainable agriculture, 
there has to be training for both individuals and groups 
on methods that they can use to successfully adapt to 
sustainable agriculture. Sustainable agriculture should 
improve the quality of life; this is environmentally and 
in the approach of farming as the old methods that 
farmers are used to have long-term damage to the soil 
(Rosing, 2005). This way, the resources can be 
maintained for future generations to use. Training for 
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both the farmers and concerned government 
departments is important in the promotion of 
sustainable farming as this is what will determine 
whether to practice sustainable agriculture or not as 
they would have all the knowledge they need to make 
the decision. 
     There are factors that drive the decision to train 
trainees on particular things concerning sustainable 
agriculture. It is important for the government, 
especially the agricultural department, and farmers to 
have the required training for sustainable agriculture.  
It is important to train as this will give people the 
knowledge, skill, attitude and understanding required 
for sustainable agriculture. Environmental impact 
assessment and planning are the most important things 
that they should be trained about as this would help 
them to manage the natural resources. The driving 
factor that creates the need for training is the fact that 
there are no skilled people to implement environmental 
legislation and economic instruments that are 
appropriate enough to ensure sustainable development 
and protection of the natural resources. 
The other form of training is done through field trips. 
This is done for the trainees to see the actual impact of 
sustainable agriculture as well as the practical part of 
the training. Through the field trips, the trainees are 
taught ways and what to use in the farms. For example, 
if the trainees are taken to a farm, they can see how 
pesticides and chemicals are used. Here, they can learn 
how to use the chemicals and pesticides in the right 
quantity to avoid damages to the environment. Through 
the field trips, most trainees would understand what 
they did not understand verbally. 
 
2. Material and Methods  
    The methods that will be used in this research are the 
TOPSIS method and the AHP method. The AHP 
method has to be used as the TOPSIS cannot be used 
on its own unless the weight of criteria has been 
provided for the research. The TOPSIS method is 
usually used when one has multi-decisions to make 
from many or different alternatives to consider before 
reaching the final decision. The TOPSIS method 
considers three criteria to the decision (Lichtfouse, 
2009). These include qualitative benefits criteria; cost 
attributes criteria and the quantitative benefits criteria. 
This method also considers two estimated alternatives 
when coming up with the ideal solution; the ideal 
alternative, which is the option that has the best of all 
the benefits considered and the negative ideal 
alternative which has the worst  attributes values of the 
decision(Zhang, 2010). The final solution that will be 
decided upon when using the TOPSIS method should 
lie in between the ideal alternative and the negative 
ideal alternative. 

The AHP is an effective tool in the modeling and 
structuring of a multi-criteria problem. The method 
develops priorities for goals in order to get the different 
alternatives that are available (Kahraman, 2007). This 
value is achieved using pairwise comparison as it gives 
quantitative information that will be considered in the 
decision making stage. The pairwise comparison also 
offers the best basis for making an analysis on the 
present and the anticipated situation expansively 
(Grovera, 2005). The pairwise comparison uses all the 
alternatives available and compares them on the 
positive and negative attributes they have. The strategy 
selection is based on the qualitative criteria of each 
strategy. The numerical qualitative strategy has to be 
altered to numerical values to come up with the right 
decision or alternative options. There are steps that 
have to be followed to implement AHP successfully. 
Firstly, one has to identify the problem. In this step, 
one defines what the problem is and comes up with a 
goal to solve it. The second step is creating a hierarchy 
model for the problem at hand. The model should have 
the goals that one has set as well as the alternative 
goals and criteria. The criteria goals should always 
relate to the alternative goals (Bernroider, 2008). The 
AHP method should always have a hierarchy diagram 
that resembles a family tree. At the very top of the tree 
arrangement is the overall goal. It is then followed by 
criteria in the middle and finally the alternative goals at 
the bottom (Nguyen, 2005).  

The third step is to create a pairwise comparison 
matrix for each of the lower levels (n*n) using a 
relative scale of measurements. The pairwise 
comparison scale should range between 1-9 scale 
(Gafsi, 2006). It is done in terms of which element 
dictates the other. The final step of the AHP method is 
a summary of all the steps above, that is the pairwise 
comparison and having determined the consistency, 
one comes up with the equation that will help calculate 
the weights of criteria as well as develop a matrix 
judgment 
 

CI =  
CR = CI ÷ RI (Taskin, 2007). 
 
2.1 Input to TOPSIS method 
      The method usually considers that there are (m) 
alternatives and (n) attributes each having a score with 
respect to the relevant criteria of both (m) and 
(n).When the option is (i) and criterion is (j),the score 
of option in respect to the criterion is xij; then we have 
a matrix x= (xij) m*n matrix), considering that j is the 
better set of attributes and j’ is the less adequate set of 
attributes (Kulak, 2005). 
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2.2 The steps of TOPSIS 
     There are steps that one has to follow in order to 
come up with the best decision. The steps are as 
follows (Kulak, 2005): The first step of the TOPSIS 
methods is to come up with a normalized decision 
matrix. This step transforms the various attributes 
dimensions to non-dimensional attributes which will 
allow comparison across the criteria (Wang, 2005). The 
normalized data is: 
 
 Rij= xij/ (3x2ij) i=1,…, m: j= 1,…, n 

 
The second step is to come up with a weighted 

normalized decision matrix. Assume that we have a set 
of weights for each criterion, wj for j= 1,…n.  Multiply 
each column of the normalized decision matrix with its 
associated weight and the new matrix will be vij = 
wjrij. 
The third step of the TOPSIS method is to determine 
the ideal and the negative ideal solutions. The ideal 
solution is: A*= {V1*,…, Vn*}, where Vj*= {max(vij) 
if j € J; min (vij) if j € J’} 
 i i 
The negative ideal solution is: 
 
A’ = {v1’,…, Vn}, where 
V’ = {min (vij) if j € J; max (Vij) if j € J’} 
 i i 

 
The fourth step of the TOPSIS is to calculate 

the separation measures for each of the alternatives. 
The separation from the ideal alternative is (Fish, 
2008): 
Si* = [Ʃ/J (Vj*- Vij) 2]1/2   i=1,…, m 
 
The separation from the negative ideal alternative is: 
S’i= [Ʃ/j (Vj’ – Vij) 2]1/2          I = 1,…, m 

 
The fifth step is to calculate the closeness to 

the ideal solution, Ci* 
Ci* =Si’/ (Si* + S’i),     0<Ci* < 1 then select the 
option of Ci* that is closest to 1. 
 
Case Study 

The TOPSIS method is applied to the problem at 
hand. The effective factors of training in the basis of 
sustainable agriculture promotion as well as factors that 
determine the training for the promotion of sustainable 
agriculture is what we will consider for the case study. 
There are three main factors that influence a nation to 
consider sustainable agriculture. These factors are 
improving the general economic status of the region; 
this is both the nation or state and the farmer’s 
economic status, to preserve the ecosystem for the 
future generations to use and finally to increase the 
region’s crop yield and diversity of the crops they 

produce (Shavali, 2005). The main objective is to rank 
the factor that is most effective for a nation to decide to 
train on sustainable farming. The second objective is 
deciding which method and criteria for the decision-
making criteria would give the best ranked factor. This 
factor has to consider negative effects, positive effects 
and the cost. 

In most cases, the determinant factor is usually the 
cost of training that would influence the decision of 
whether to train for sustainable agriculture as a way of 
promoting it or not (Iskander, 2007). The other crucial 
factor that has to be considered is the positive and 
negative effects of sustainable agriculture. In this case, 
both short-term and long-term effects of the decision 
made have to be considered when making the decision. 
      In this instance, the two other remaining factors 
were considered for the TOPSIS method; preserving 
the ecosystem and increasing the crop yield. This is 
because when a nation decides to settle on the 
economic factor alone, they would most likely settle to 
use it as the topmost factor for training in the basis of 
promoting sustainable agriculture. This would not be 
right as there are other crucial factors that have to be 
considered as well. 
 
3. Applying the TOPSIS method 
     The three factors were considered in the TOPSIS 
method since they were used as the options that were 
considered when coming up with the decision of the 
most ranked factor. The economic factor (A), 
ecosystem factor (C) and the crop yield factor (B) were 
considered in the decision making process.  

For the application of the models, an expert 
team was formed. The experts determined the criteria 
that could be used. They used pairwise comparison 
matrices to calculate the criteria weights using the AHP 
method. At this stage, the AHP method had to be 
introduced as we could not assume or guess the 
weights of criteria. The weight of criteria had to be 
calculated at the evaluation stage of the research. They 
have to be based on the basis of objectives and the sub-
weights of criteria on their related criterion which will 
then be calculated using the AHP method so as to come 
up with the results of the weights of criteria and weight 
of sub-criteria (Luo, 2012). In this case, there were no 
sub-criteria weights. Using the weights of criteria that 
had been calculated using the AHP method, the experts 
followed the TOPSIS method steps to rank the 
effectiveness of the factors. The team of experts was 
considering the three major factors including 
economic, ecosystem and increase in crop yield. The 
factors had both positive and negative effects of 
settling on them. The weight of criteria that was used 
was derived using the AHP method. The tables below 
show the results of both methods starting with the AHP 
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then the TOPSIS method. The analysis in table 2 was 
arrived at using the TOPSIS steps. 
 
 
Table 1: Alternative weights obtained using the AHP 
method. 

Positive effects of the factors Weights 
A 174 
B 751 
C 74 

 
Table 2: Results obtained using the TOPSIS method. 

Alternative factors Si* S’i Ci* 
A 41.4 22 5 
B 83 40.5 83 
C 24.8 33.8 57.7 

 
4. Results  
       According to this information, the best alternative 
was the crop yield since the positive effects that it has 
will drive forth all other factors. If the crop yield 
increases, the economic status of both the region and 
the farmers will definitely increase. This is because 
when the crop yield increases, depending on what type 
of farming the farmers are practicing (for example if 
the crop yield of a horticulture farmer increases), this 
means that they have a lot of produce to sell thus 
increasing personal income and the nation’s as well 
(Min, 2009). If the farmer does not produce 
horticultural produce, the surplus crops they get can be 
sold within the region thus increasing personal income. 
Increase in crop yield would be ranked as the most 
effective factor of training in the basis of sustainable 
agriculture. There was a weakness involved however 
while using the TOPSIS method. One of the major 
challenges faced was that other methods like AHP 
method had to be incorporated to generate the weight 
of the criteria as it could not be randomly assumed. 
That was the only challenge faced during the research 
period. 
 
5. Conclusion 
        Sustainable agriculture is positive and has a lot of 
benefits for those implementing it. The major benefit 
that a region would get is economic growth for both the 
region and the farmers due to increased crop yield. The 
other benefit that will be experienced is the 
preservation of the ecosystem for future generations. 
Through the research findings, increased crop yield has 
been ranked the most effective factor that should be 
used in the promotion of sustainable agriculture. This 
factor is what should drive a nation to adopt and train 
both the required government officials and the farmers 
to practice sustainable agriculture. Crop yield is ranked 
the most effective factor as it automatically influences 
other factors that will aid in the promotion of 
sustainable farming. 

 
 
 
Recommendations:   
       The TOPSIS method cannot be used alone; it has 
to go hand in hand with the AHP method unless there 
is a provided weight of criteria that can be used in the 
TOPSIS method. For one to come up with an extensive 
qualitative and quantitative result the TOPSIS steps 
have to be carefully followed or one might risk having 
results that are not reliable. The use the AHP method 
should have been noted earlier as this would have made 
the whole research process easy. All alternative goals 
should be exhausted; this also includes the sub 
alternatives too so as to come up with the best solution 
for the problem. These two methods, TOPSIS and AHP 
will help one come up with the best and most effective 
solution to a problem that has alternative solutions. 
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Abstract: The use of aluminum alloys are of significant use in industry. Studying of design parameters of such 
products is important as not much work has been done for optimizing it. The generic formulation involves the flow, 
velocity, continuity fluid dynamics and shape related issues. The time for filling the mould and shape factor also 
play major role in performance of the casting process. In this paper, a simple shape is chosen, designed and mould is 
finalized. From casting and then design experiments with the stated parameters, an optimized design values have 
been obtained. The effects of each design parameter aid us to identify and prioritize them for improvement of the 
process. This give first rough cut estimate of the variables in sand casting process.  
[Syed Athar Masood, Mirza Jahanzaib, Khalid Akhtar. A Study for Analyzing Effects of Design Parameters in 
the Sand Casting Process of Aluminum Alloy. Life Sci J 2012;9(4):891-898] (ISSN:1097-8135). 
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Introduction: 

This paper is about experimental study of 
design parameters of Al alloys using casting 
processes. Casting processes by using aluminum 
alloy is of great significance in industry [1]. In sand 
casting process, metal is being melted and pouring 
into a preformed cavity called mold [2] and 
expandable molds are used in our case. Wood is a 
common pattern material because it is easily worked 
into shape [3]. These days pattern can be made in 
rapid and fast product manufacturing machines like 
Rapid Prototyping Machine [6]. In the typical mold 
for a sand casting there are set of channels through 
which a molten metal flows to the mold cavity is 
called gating system. Typical gating system consists 
of a pouring cup and a sprue receiving the poured 
melt, runner a channel through which the melt is 
supplied to the gates through which the molten metal 
enters the mold cavity. A gating system may include 
a riser a cavity connected to the gating system 
feeding the casting when it is shrinking. Air within 
the mold cavity and gases formed when a molten 
metal contacts the mold surface are removed through 
the vents. The interior cavities of a casting are 
formed by a separate inserts called cores. Cores are 
usually made of sand and backed [5]. A mold frame 
(flask) consists of two parts: cope (the upper part) 
and drag (the lower part). A mold cavity is formed in 
the process of pattern molding, when the pattern 
(commonly wooden) is embedded in sand in the flask 
forming an impression of the casting. After the sand 
packing the pattern is removed from the flask and the 
cores and the gating system are arranged. Cores, 

runner and gates are arranged in the drag; pouring 
cap and sprue are placed in the cope. Then the two 
parts of the mold are assembled and poured. After the 
metal has solidified and cooled to a desired 
temperature, the casting is removed from the mold by 
the process called shakeout [6]. The gating system 
(gates, sprues and risers) provides paths for the 
molten metal to flow into the mold as given in Figure 
1.  

 
Figure 1 Basics components of casting system 

 
Gates have to promote high volume, low 

velocity flow. Gating system consists of gate is the 
end of the runner in a mold where molten metal 
enters the mold cavity and consists of top and bottom 
gates. Also consists of Sprue is the vertical channel 
from the top of the mold to the gating and riser 
system. Also, a generic term used to cover all gates, 
runners and risers. Be formed straight, cylindrical and 
tapered. Also consists of Riser is a reservoir of 
molten metal provided to compensate for the 
contraction of the metal as it solidifies. There are 
single or more than two risers at the center [6,7]. The 
provision of a sprue base well at the bottom of the 
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sprue helps in reducing the velocity of the incoming 
metal and also the mould erosion. A general guide 
line could be that the sprue base well area should be 
five times that of the sprue choke area and the well 
depth should be approximately equal to that of the 
runner [6]. 

The function of a riser is to feed the casting 
during solidification so that no shrinkage cavities are 
formed. The requirement of risers depends to a great 
extent upon the type of metal poured and the 
complexity of the casting. The mathematical analysis 
has been collected from [5, 6, 7]. The casting 
experiment is performed and we measured the data 
i.e. gate diameter, height of mould, height of 
material, height of the mould box, pattern surface 
area and volume (from SolidworksTM software), 
length and diameter of sprue and riser positioning 
details etc.  After discussion and studying literature, 
we concluded to analyze the following: a) The gates 
(bottom or upper gate); b) Sprue analysis (whether to 
put it straight or parabolic); c) Riser details (only 
positioning) 

With this information, we describe the 
mathematical model and then use data to calculate 
and analyze. The analytical model related to the 
gating systems, sprue and risers influence the casting 
performance. It is necessary to analyze the casting 
using relationships, which has been discussed in 
literature [1] [2]. The bottom gate configuration is 
shown in figure 2.  
 

  
Fig.2: Bottom Gate 

 
 

The parameters for the bottom gate casting 
process are Ag=in-gate area, Am = cross-sectional 
area of casting, ht= filling height, As is gate area and 
hm is height of casting. The relationship for the 
bottom gate casting process is  
 

 
 

For the top gate casting process, the relation 
is  

Filling time for the mold =   

 

tp =  

 
To ensure that liquids melt is clean and degassed. 
Atmospheric gases can be introduced to the metal 
through aspiration. Aspiration occurs when pressure 
anywhere in the liquid falls below atmospheric 
pressure which most often in the vertical sprue [6]. 
The often condition is when sprue is tapered. The 
taper is required to avoid aspiration as shown in 
figure 3 can be calculated using Bernoulli's equation. 

The final equation is  
 

 
This equation provides an estimate of the maximum 
taper ratio required to prevent aspiration. If 
Bernoulli's equation is applied along the whole length 
of sprue parabolic shaped riser is generated. 
 

 
 

Fig.3: Geometry of Sprue for Casting [6] 
 
The above equation can be modified as 

 
d = c h-0.25   

 

Development of Parts and Experimentation: 
A split wooden or metal master pattern is 

made of the shape to be cast. One half of the pattern 
is positioned on a bottom board and surrounded by 
the drag flask (bottom) half of the molding. A parting 
compound, such as talc, is sprinkled over the pattern 
to facilitate separation of the pattern from the mould 
prior to pouring the liquid metal. It must be 
sufficiently strong to hold the mould shape. Often 
fine sand is placed against the pattern and then a 
coarser sand mixture is used to fill the rest of the 
drag. Fine sand provides a relatively good surface 
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finish on the cast part. The sand is packed tightly to 
ensure that the shape of the pattern is retained and 
excess sand removed. The drag is inverted and the 
top half, or cope, of the mould prepared in the same 
manner as the drag. A feeding system for delivery of 
the molten metal is formed in the cope. This typically 
consists of a pouring basin, a sprue (vertical metal 
transfer channel), runners (horizontal transfer 
channels) and in gates connecting the runners to the 
mould cavity. The feeding system can be made part 
of the pattern or can be carved into the split mould 
after the pattern has been removed. In addition to the 
feeding system, riser cavities are designed into 
strategic positions. 
These serve as reservoirs of molten metal which are 
fed into the casting as it cools to compensate for 
solidification shrinkage. The cope and drag are 
separated and the pattern removed. A core of sand 
mixed with resin or ceramic is placed in the mould to 
form the hollow of the pipe. The strength of the core 
must be higher than the rest of the mould to prevent 
damage from the inrush of molten metal. The cope 
and drag are reassembled and clamped together, 
ready for receipt of the metal. The metal is poured 
from a small ladle into the sprue, flows into the 
mould cavity and solidifies. Once solidification is 
complete the mould is broken and the cast part 
removed, all sand cleaned off and the riser and 
feeding system are cut away. To sand cast complex 
shapes, the sand must be sufficiently strong to hold 
the mould shape. 

One of the most common casting processes 
specified is Sand Casting [6]. This process is divided 
into two different methods, typically chosen by the 
foundry based upon size, quantity and alloy being 
cast. The two methods rely upon the same type of 
tooling (called patterns and core boxes), but utilize 
different sand systems. The size of castings produced 
in sand molds spans the full range of casting weights 
from ounces to tons. Low volume castings are 
typically produced by hand, with low pressure 
molding of the sand. The gating system that allows 
the molten metal to fill the mold can either be part of 
the pattern (preferably) or cut into the sand manually. 
By Software Solid Work, we can draw the next shape 
which is the pattern before the casting processes as 
shown in figures 4 below. 

After making the mould, we have the 
advantage of better dimensional tolerances and 
improved surface finish. Although the sand casting of 
simple shapes. We got three different shapes before 
and after the sand casting processes are pattern, top 
and bottom gates. By Software Solid Work, we can 
draw the previous shapes as shown in figures 5 and 6 
respectively. 

 
Fig.4: The Pattern used 

 
 

  
Figure 5 Bottom gate   
 

 
Figure6: The Top Gate 
 
Parameter Details and Analysis: 

During the experiment procedures, we took 
data (measured and calculated) and given dimensions 
after measured from experiment in Table.1. 
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Table 1: Data & Given Dimensions 
Diameter of ingate for bottom gate 17.55 mm 
Diameter of ingate for top gate 24.5 mm 
Filling height, ht 50 mm 
Height of casting, hm 50 mm 
Diameter of sprue (Large) 29 mm 
Diameter of sprue (Small) 12 mm 
Height of sprue, h 51 mm 
Height of riser, h 17 mm 
Height of sprue, hc 49.5 mm 
Diameter of riser 25.5 mm 
Height of riser, h 36.5 mm 
Thickness of riser, t  16.5 mm 

 
By Software Solid Work, we can calculate Am 
(Surface area) & volume of mold, 

Am =  15080.38 mm2, Volume = 49192.41 mm3 
 At bottom gate: 

Diameter for       

 

      Ag = 241 mm2 

  

  
  

  
  

 
 

tp = 4.86 s 
  

 At top gate 
 

Diameter for       
 

      As = 471.4 mm2 

 
hm = 50 mm,  ht = 50 mm 

 
Am = 15080.38 mm2,  g = 9810 mm / s2 

 

Vg =   

 
Vg = 990.45 mm3 

  

tp =     ,    tp = 1.6 s 

 

The time for the top gate is less, but the material will 
be more turbulent. We are studying the flow effects 
[6], we leave this part and suggested design is the 
bottom gate and further analysis is done on it.   

 
The parabolic type of sprue is recommended in most 
cases as it avoids the aspiration formed during 
casting process. This is given below: 
We have, 

Diameter of sprue = 29 mm 
  

 
  

 
 

 =  

  

 = 

 
hc = 49.5 mm, 

 
ht = hc + h 

 
ht = 49.5 + 17 = 66.5 mm 

 
It is appropriate to apply boundary conditions in 
order to design the parabolic sprue according to the 
details. We have boundary conditions as shown in 
figure 7. 
1) At h = ho , d = 29 mm 
2) At  h = ho + 51 mm , d = 12 mm 

 

 
Fig.7: Boundary condition 1 & 2 

 
At boundary condition 1:   
d = c h-0.25  

29 = c h-0.25 
c = 4 h0

-0.25 
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At boundary condition 2:   
12 = c (h0  + 51)-0.25  
12 = (4 h0

0.25 )(h0 + 51)-0.25  
ho = 831.02 mm 
c = 21.4  

  
So, required equation is 

 
d = c h-0.25 

d = 21.4 (831.02 + 51)-0.25  
d = 0.39 mm, this is optimal diameter with minimum 
aspiration or air trapped. 

 
The riser is the last part in the casting process which 
solidifies in the end. This also play major part in 
casting to avoid the casting defects during pouring 
and when material will come out from the riser. For 
big castings, more than one riser is needed, but in our 
case we follow the practice of actual casters (based 
on judgment). However, an analysis is given which 
will aid the designers in positioning and selecting the 
riser.  
We, have 

 Diameter of riser = 25.5 mm  
  

  
  

= 511 mm2  

  

Volume of riser = 511  = 26061 mm3 
 

h = height of metal in the mold = 17 mm  
 

ht = 36.5 + 17 = 53.5 mm,  hm = 50 mm  
  

Riser position and location are shown in figure 8 
 

 
Fig 8: Riser position and location 

 
t = thickness = 16.5 mm  

  
Location of the riser is also shown in figure 9.  

4.5  16.5 = 74.25 mm 
  

 
Fig.9: Riser Edge Effect 

 
This mean, single riser is enough if feeding length is 
less than 4.5 times plate thickness. Sprue length 
single riser = 51 mm < 4.5 t.  
 
Results and Discussion: 
Experiments (DOE) techniques enable designers to 
determine simultaneously the individual and 
interactive effects of many factors that could affect 
the output results in any design. DOE also provides a 
full insight of interaction between design elements; 
therefore, it helps turn any standard design into a 
robust one. Simply put, DOE helps to pin point the 
sensitive parts and sensitive areas in designs that 
cause problems in Yield. Designers are then able to 
fix these problems and produce robust and higher 
yield designs prior going into production [8]. 
For the formula of tp for bottom gate, the DOE 
(Design of Experiments) is performed as it 
significantly affects the process and has following 
steps: 
1. Start by choosing variables that affect the 
response, the inputs are (nominal values) 
Ag : Diameter of gate = 241 mm2 (calculated from 

experiment)  
ht : Filling height = 53.5 mm (measured from 

experiment)  
hm : Casting height = 50 mm (measured 
from experiment) 
 
2. Run the simulation eight times to get the gain (our 
output measure) for all the combination of +1’s and -
1’s of the three elements and this is what we get   
There are 3 variables, so there will be 23 = 8 effects 
to be analyzed. Here, we will make changes in full 
factorial design,  

For a value of d = 241mm2,   
  -1 correspond to 236 mm2  

+1 correspond to 246 mm2 
0 correspond to d = 241 mm2  
3. Make main effects table and take averages of -1 
and 1 and then calculate slope. The main effects are 
given below: 
a) Main effect of hm on tp in Table 2 as following: 
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Table 2: Main Effect of hm on tp 
d ht hm tp 
-1 -1 -1 14.45 
1 -1 -1 13.87 
-1 1 -1 11.30 
1 1 -1 10.81 
-1 -1 1  12.55 
1 -1 1 12.04 
-1 1 1 15.40 
1 1 1 15.15 

 
 Average tp for hm = -1 = 

 = 12.607 s 

 Average tp for hm = 1 = 

 = 13.785 s 

 The slope = 13.785 - 12.607 =  = 0.58875 

 
The graph of main effect of hm on tp as shown in 
figure 10 

 
Fig.10: Main effect of hm on tp  

b) Main effect of ht on tp is  
 Average of tp for ht = -1= 13.227 
 Average of tp for ht = 1 = 13.165 
 The Slope = 0.031 

  
The graph of main effect of ht on tp  in figure 11 as 
following:  

 
Fig.11: Main effect of ht on tp  

  
c) Main effect of d on tp is 
 Average tp for d = -1= 13.425 
 Average tp for d = 1 = 12.967 
 The Slope = 0.229 

  
The graph of main effect of d on tp in figure 12  

 
Fig.12: Main effect of d on tp  

 
d) Interaction Effect of d and ht is 
 Average tp for d = -1= 13.152 
 Average tp for d = 1 = 13.24 
 The Slope = 0.043 

 
The graph of interaction effect of d and ht on tp in 
figure 13  
 

 
Fig.13: Interaction effect of d and ht on tp 

  
e) Interaction Effect of d and hm on tp is 
 Average tp for d = -1= 13.157 
 Average tp for d = 1 = 13.235 
 The Slope = 0.039 

 
The graph of interaction effect of d and hm on tp in 
figure 14  
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Fig.14: Interaction effect of d and hm on tp 

  
f) Interaction Effect of ht and hm on tp is 
 Average tp for d = -1= 14.717 
 Average tp for d = 1 = 11.675 
 The Slope = 1.521 

 
The graph of Interaction Effect of ht and hm on tp in 
figure 15 as following:  

 
Fig.15: Interaction Effect of ht and hm on tp  

  
Interaction effect of ht and hm on tp is  
 Average tp for d = -1= 13.175 
 Average tp for d = 1 = 13.217 
 The Slope = 0.0212 

 
The graph of Interaction Effect of ht and hm on tp in 
figure 16 
 

 
 
 
 
 
 
 

 
Fig16: Interaction effect of ht and hm on tp  

 
The bove stated results, it is experimentally proved 
that the main factors effecting are the interaction of ht 
and hm, then hm and d. The ht and hm are the casting 
design related. We have analyzed for d and suggested 
the improved design of ‘d’, which has already been 
tested for different casting figures. Now, we have 
terms & coeffcients in Table 3 as follows 

 
Table 3: Terms & Coefficients  

Terms  Coefficients 
Constants 15.15 
hm 0.58875  
ht 0.031 
d 0.229 
d and ht 0.043 
d and hm 0.039 
ht and hm 1.521 
d ht and hm 0.0212 

 
The final govering equation covering all of the 
parameters is  
 

+ 0.039d 

*  
 

Contribution of all variables on the tp is shown in 
Pareto chart in figure 17 as follows:  
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Fig.17: Prioritized results using Pareto chart 

 
Conclusion and Recommendations: 

The sand casting process performed in the 
workshop has steps. The pattern has been made in 
SolidworksTM and separate experiments performed 
using bottom and top gate. Pattern is made in Solid 
works software and volume and surface area 
calculated there. Using standard mathematical 
routines, the experiment details are coded and 
calculations performed.  

Three types of calculations performed are gates 
(bottom or top), sprue geometry effecting the design 
and number of risers needed. It was shown that the 
bottom gate is better as it avoid casting defects 
reducing effects of turbulent flow (not studied), but it 
is experimentally found to be best solution for casting 
using bottom gate. The sprue geometry of the 
parabolic best fit and mathematically solved for our 
case of figure and reduces aspiration. The last is the 
number of risers needed for such analysis. It is only 
one riser needed for such part.  

Then DOE (Design of Experiment) was done to 
see the most contributing factors in casting design. 
The time for the bottom casting process is selected as 
this the major technique used in industry [6]. The 
number of variables in this routine is three and list of 
experiments performed are eight. The procedure is 
described in previous chapters and it is found that the 
interaction of ht and hm is the most contributing in the 
overall design of the casting. This means that the 
designer has to focus on the geometrical details of the 
casting process. This is followed by hm which is 
second contributing factor. The sprue diameter design 
‘d’ are third contributing factors in our case. This‘d’ 
is further used to design the casting diameter for our 
case and it helped to reduce the defects. A 

mathematical model has been developed for the case 
specific model of the casting and in this process, 
contributing factors have been highlighted. The 
Pareto chart is used to analyze the process which can 
help to understand the significance of various factors 
in given scenario. It is recommended that for the sand 
casting of aluminum, focus should be on the mould, 
mould temperature, furnace temperature, temperature 
of the aluminum outside the furnace, using flux like 
CaCO2 in order to remove the thick cream on the 
aluminum.  Use of parabolic sprue design is 
recommended in any casting type and number of 
risers depending upon the type of casting. The bottom 
gate is better option which improves the life of casted 
parts.   

The future work include using die casting as 
available in our workshop, use of some other design 
of experimental method and comparing with this to 
improve process. 
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Abstract: Osteoporosis is a common medical condition affecting over 5% of the population. It affects all bones, 
including those of the facial skeleton, which in turn might have an effect on facial dimensions and indices. We 
examined 196 healthy volunteer adults and 155 osteoporotic patients. Three longitudinal, transverse and diagonal 
measurements were taken and three indices were estimated. Osteoporosis was found to increased most of the 
dimensions in male and female patients. However, it decreases some parameters and indices that include upper facial 
length, total facial length, nasal width, upper facial index and prospective index. We also found that some of the 
studied parameters significantly changed in one gender, but did not change in the other. The parameters used in this 
study can be used as indicators of the effect of osteoporosis on facial dimensions. However, more studies are 
required to confirm the current findings considering the duration of the disease and the effect of treatment. 
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1. Introduction 

Studying the morphology of the human face is 
one of the interesting fields of anthropometric 
research. It is a well-known fact that facial features 
differ among different races and ethnic groups [1]. 
Cephalometry is one of the important parts of 
anthropometry, in which the dimensions of the head 
and face are measured. There are several factors that 
affect facial parameters which include age and gender 
[2-5]. Cephalometric results are used in forensic 
medicine [3], plastic surgery [6], oral surgery [6] and 
dentistry [7]. 

Osteoporosis is a common medical condition 
affecting over 5% of the population [8] with a 
significant socioeconomic burden [9]. In 1994, the 
World Health Organization (WHO) published criteria 
for the diagnosis of osteoporosis based on  bone 
mineral density (BMD) measurement at the spine, 
hip, or forearm with dual-energy X-ray 
absorptiometry (DEXA) [10]. With this classification, 
a patient with a BMD that is 2.5 SD or more below 
the mean BMD of a young-adult reference population 
(T score= -2.5 or less) has a diagnosis of 
osteoporosis. When the BMD is between 1.0 and 2.5 
SD below that of the reference population (T-score= -
1.0 to -2.5), the diagnosis is low bone mass 
(osteopenia), and when the BMD is 1.0 SD below the 
mean BMD of the reference population or greater (T-
score= -1.0 or higher), the BMD is called normal. 
Patients with a fragility fracture are classified as 
osteoporotic (clinical diagnosis) regardless of T-score 
[11].   

There is some evidence that radiological 
examination of the facial skeleton can be a cost-

effective adjunct to complement the early diagnosis 
and the follow up of osteoporosis [11]. Osteoporosis 
affects all bones, including those of the facial 
skeleton. It has been reported that patients with 
osteoporosis have hearing impairment and vertigo 
due to involvement of bones of the inner ear 
particularly in postmenopausal women [12-14]. Due 
to relatively high cost of DEXA, there have been 
some payment cuts for its use in osteoporosis 
diagnosis in the USA [15]. The case might be even 
worse in other countries with lower income. The 
current study prompts  to establish a cheap method 
that can be used to diagnose osteoporosis by 
comparing the mean facial dimensions and indices of 
normal male and female adults with patients with 
confirmed osteoporosis who have no other medical 
conditions using WHO criteria for the diagnosis. 
Comparison of facial indices of the normal and 
osteoporotic patients may help in early diagnosis  and 
follow up of the  future complications of the disease. 
2. Material and Methods: 

In total, 196 healthy volunteer adults with an 
average age of 56 years (108 males and 88 females), 
and 155 patients with osteoporosis (T score= - 2.5 or 
less for at least 6 months) with an average age of 59 
years (90 males and 65 females) participated in the 
study. The subjects are all native Egyptians, Resident 
in Mansoura, Egypt. All were otherwise healthy and 
selected randomly and showed no apparent facial 
deformities or scars.  

The measurements were carried out using the 
method described by Didia and Dapper [16]. They 
were taken by the same physician using Martin 
spreading caliber. Each parameter was measured with 
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the subject sitting and the head unsupported and 
placed in anatomical position with facial muscles 
relaxed and mouth closed and breathing quietly.  
- Landmarks: The landmarks used in the study are 

defined as follows (Figure 1): 
1. Nasion: the point on the root of the nose where 

the mid-sagittal plane crosses the nasofrontal 
suture. 

2. Subnasale: the point at which the nasal septum 
merges with the upper cutaneous lip in the mid-
sagittal plane. 

3. Menton: the lowest point on the lower border of 
the mandible in the mid-sagittal plane. 

4. Gonion: the most lateral point on the 
mandibular angel identified by palpation. 

5. Zygon: the most lateral point of the zygomatic 
arches.  

- Measurements: The taken measurements  
(parameters) (Figure 2)were: 
A. Longitudinal: 
1. Upper facial (Nasal) length (UFL): Nasion to 

Subnasale. 
2. Lower facial length (LFL): Subnasal to 

Menton. 
3. Total facial length (TFL) : Measured from 

Nasion  to the Menton. 
B. Transverse:  
1. Bizygomatic breadth (face width) (BB): 

Between the two Zygions. 
2. Mandibular (bigonal) width (MB): between 

the 2 Gonions. 
3. Nose Width (NB): Between the most lateral 

points on the wings (ala) of the nasal 
cartilage [17].  

C. Diagonal measurements:  
1. Gonion to Nasion (GN). 
2. Gonion to Subnasale (GS). 
3. Gonion to Menton (GM). 

- Indices: The following indices were calculated 
from the above parameters as follows: 

1. The upper facial index (UFI): the proportion 
of the UFL to the TFL. It was calculated as 
follows: UFI = UFL/TFL × 100  

2. The lower facial index (LFI): the proportion of 
the UFL to the TFL. It was calculated as 
follows: LFI = LFL/TFL × 100  

3. The prospective index (PI): It was calculated 
according to Jahanshahi et al. [17]  as follows: 
PI = TFL/BB X 100 

Statistical Analysis:  
All data were analyzed using students’t-test. P 

value ≤ 0.05 was considered statistically significant. 
3.Results: 

The results of the present study are shown in 
table 1 and figures 3,4. Table (1) shows the results of 
the t-test analysis in male and female volunteers 

separately to compare all the studied parameters and 
indices in our control and patients volunteers. A 
general look at the results shows that male controls 
tend to have larger measurements than female 
controls. When comparing controls with patients, 
there is a general trend in the female patients to have 
larger measurements in all the parameters and indices 
that was statistically significant except in the “Gonion 
to Subnasale” parameter, and upper and lower facial 
indices. The least prominent difference was observed 
in the bizygomatic parameter.  

In males, osteoporosis show variable effect on 
the parameters and indices. Similarly to female 
patients, osteoporosis increase all the parameters and 
indices except on upper facial length and its related 
parameters (nasal width, Gonion to nasion) and 
indices (upper facial index, prospective index) where 
osteoporosis decreases the measurements. These 
effects range from highly significant effect to non-
significant effect (Gonion to Menton).  

Additionally, apart from the nature of the effect 
(an increase or decrease), the extent of the effect of 
osteoporosis was variable when comparing male and 
female patients. For example, despite that 
bizygomatic breadth was the least affected parameter 
in female patients; it was one of the most affected 
parameters in male patients. 
4.Discussion: 

In the current study, we investigated the effect 
of osteoporosis on variable facial parameters and 
indices in the adults. The age range of this study (50-
60 years) is significant since the facial growth 
changes are maximum below 17 years [19, 20] and 
the incidence of the disease is commonly above 50 
years [21]. We found that the nature and extent of the 
effect of osteoporosis is variable within and between 
both genders. On analysis of the nature of mentioned 
changes, osteoporosis increases all facial dimensions 
in female patients to a variable extent. However, 
osteoporosis increases most of the dimensions in male 
patients and  decreases some parameters and indices 
that include upper facial length, total facial length, 
nasal width, upper facial index and prospective index. 
Collectively, these parameters and indices may reflect 
an effect on the size of the nose.  

It is difficult to explain why osteoporosis 
increases these dimensions in females while decrease 
them in males. This may be explained by the fact that 
postmenopausal osteoporosis is associated with sex 
hormone changes [11], Furthermore, we found that 
some of the studied parameters significantly change 
in one gender, but does not change in the other. This 
might be explained by difference in duration of the 
disease and the difference in medications used to 
manage it.  However, some parameters have similar 
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nature of change that was statistically significant in 
both genders.  

Therefore, these parameters can be used as 
indicators of the effect of osteoporosis on facial 
dimensions. However, more studies are required to 
confirm the current findings. We suggest that any 
future studies should take into consideration the 
duration of the diseases and the effect of the type of 

treatment used to manage osteoporosis on facial 
dimensions. 
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Figure 1: This figure shows the facial landmarks that were used in the current study. 

Figure 2: This figure shows the facial parameters that were used in the current study. 
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Table 1: This table shows the results of t-test analysis of all the parameters and indices which were used in the study. 
CTL= control (for males N=108, for females N=88), PT= patients (for males N=90, for females N=65), 
SEM= standard error of mean. 

Parameter or Index 
Male 

(Mean±SEM) 
P-value 

Female 
(Mean±SEM) 

P-value 

Upper Facial 
Length (cm) 

Control 5.47±0.05 
0.001 

4.58±0.02 
<0.0001 

Patients 5.23±0.04 4.90±0.04 
Lower Facial 
Length (cm) 

Control 6.38±0.06 
<0.0001 

5.64±0.06 
0.0005 

Patients 6.91±0.08 6.03±0.08 
Total Facial 
Length (cm) 

Control 11.86±0.08 
0.01 

10.23±0.06 
<0.0001 

Patients 12.15±0.08 10.94±0.09 
Upper Facial 

Index 
(percentage) 

Control 46.19±0.36 
<0.0001 

44.95±0.37 
0.97 

Patients 43.20±0.40 44.97±0.45 

Lower Facial 
Index 

(percentage) 

Control 53.81±0.36 
<0.0001 

55.05±0.37 
0.97 

Patients 56.80±0.40 55.03±0.45 

Prospective Index 
(percentage) 

Control 92.86±1.10 
0.001 

78.25±0.37 
0.001 

Patients 87.94±0.97 81.68±1.10 
Bizygomatic 
Breadth (cm) 

Control 12.93±0.19 
<0.0001 

13.08±0.07 
0.002 

Patients 13.90±0.10 13.48±0.11 
Bimandibular 
Breadth (cm)  

Control 11.14±0.07 
0.0001 

9.84±0.07 
<0.0001 

Patients 11.60±0.08 10.90±0.09 

Nasal width (cm)  
Control 3.98±0.04 

0.02 
3.28±0.05 

0.001 
Patients 3.84±0.04 3.51±0.04 

Gonion to Nasion 
(cm)  

Control 13.63±0.08 
<0.0001 

10.53±0.2 
<0.0001 

Patients 13.15±0.07 12.17±0.07 
Gonion to 

Subnasale (cm)  
Control 11.40±0.07 

<0.0001 
9.98±0.09 

0.1 
Patients 10.76±0.06 10.19±0.09 

Gonion to 
Menton (cm) 

Control 9.77±0.08 
0.3 

9.00±0.07 
<0.0001 

Patients 9.88±0.1 9.62±0.08 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
Figure 3: This graph shows the measurement of variable parameters in female controls and patients. UFL=upper 
facial length, LFL=lower facial length, TFL=Total facial length, BZ=bizygomatic width, BM=bimandibular width, 
NW=nasal width, GN=Gonion to Nasion, GS=Gonion to Subnasale, GM=Gonion to Menton. 
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Figure 4: This graph shows the measurement of variable parameters in male controls and patients.  UFL=upper 
facial length, LFL=lower facial length, TFL=Total facial length, BZ=bizygomatic width, BM=bimandibular width, 
NW=nasal width, GN=Gonion to Nasion, GS=Gonion to Subnasale, GM=Gonion to Menton. 
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Abstract: In this research, we evaluated earnings persistence based on the accounting standards. Therefore, two 
time intervals were considered, a 5-year period (1996-2000) before the execution of accounting standards and a 5-
year period (2001-2005) after the execution of accounting standards. To extract the necessary data, audited financial 
statements and existing software packages such as DENA SAHM and comprehensive stock exchange software 
packages were used. Research results show that accounting standards can affect earnings persistence. 
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Introduction 

Consecutive developments and rapid 
improvements occurring in the fields of activity and 
different types of economic units have intensified the 
necessity of preparation and supply of relevant and 
reliable information by economic units. One 
fundamental prerequisite for confidence of investors 
and creditors in the direction of productive economic 
activities and ultimately economic development is to 
provide information that may be useful in making 
financial, economic and business decisions.  

On the other hand, the net profit reported by 
business units which is one of the items and elements 
of financial statements is used in several methods of 
performance evaluation and value determination of a 
company. For this reason, a better image of financial 
condition of unit performance will be achieved if 
financial reporting system can provide the quantitative 
and qualitative information required by financial 
analysts and other users of financial statements for 
evaluating the profit quality. One method for 
measuring profit quality is earnings persistence. 
Considering the fact that observance of accounting 
standards based on the previous studies can help in 
earnings persistence and quality, this question is raised 
that if observance of those standards in Iran can lead to 
the same result as well. In this research, we examine 
that if earnings persistence is influenced by the 
accounting standards. 
Literature review 

In the study made by Chani et al. (2002) titled 
"A New Model for Public Financial Reporting", he 
provided some models for evaluating the financial 
condition of public organizations. He also believed that 

there were several indexes for evaluating financial 
condition that can be used in the public sector. 
According to Chani et al., the only prerequisite for 
using those indexes is the availability of comparable 
information provided through the same methods. This 
may only be done through matching the accounting 
methods. One of the most efficient ways is to codify 
accounting standards. 

Holtasen (2003) investigated and compared 
the quality of financial reports and accounting 
standards which are the basics for preparing financial 
statements. He then came to the conclusion that besides 
accounting standards, different motivations as well as 
influence of other organized elements will also affect 
the outputs of any accounting system and financial 
statement. Therefore, codification of accounting 
standards could not be considered as the only solution 
to improve the quality of financial statements in any 
economic sector.  

In a study made by Wallas (2004) titled 
"Investigating the Role of International Board of 
Accounting Standards in Coordinating the Accounting 
and Auditing Standards of Public Sector And the 
Differences of These Standards with Accounting 
Procedures of Different Countries", he came to the 
conclusion that one might hope to witness in the future 
the coordination of accounting and auditing standards 
of public sector in most countries and even equalization 
of accounting procedures among economic and public 
sectors. The point that will hinder the achievement of 
this goal in a short term is the difference on financial 
tools in economic sectors and different countries.  
Domestic Studies 
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In his paper titled "The Responsibility to 
Codify Accounting Standards; Government or Public 
Sector", Bozorg Asl (2003) evaluated the necessity of 
accounting regulations and experiences of developed 
and developing countries. He then considered two 
options for codifying accounting standards, 
government and public sector. 

In the study made by Kordestani (2004) titled 
"The Relation between Profit Quality and Market 
Reaction", he dealt with cash and unexpected profit 
changes in the companies of Tehran stock exchange 
market and evaluated profit quality based on earnings 
persistence, profit forecast capability and the relation of 
profit and operational cash flow using regression 
models. He showed that: 
1. Considering profit quality based on the earnings 

persistence, profit forecast capability and the 
relation between operational cash flow and profit 
elements, there was no significant relation between 
profit quality and market reaction to cash profit. 

2. Considering profit quality based on the profit 
forecast capability, the relation between operational 
cash flow and profit and the relation between 
operational cash flow and profit elements, there is 
no significant relation between profit quality and 
market reaction to profit increase.  

3. Considering profit quality based on the earnings 
persistence, profit forecast capability and the 
relation between operational cash flow and profit 
elements, there is no significant relation between 
profit quality and market reaction to cash profit. 

4. Considering profit quality based on the earnings 
persistence, profit forecast capability, the relation 
between operational cash flow and profit and the 
relation between operational cash flow and profit 
elements, there is no significant relation between 
profit quality and market reaction to unexpected 
profit changes. 

In a study made by Noravesh et al. titled 
"Investigating the Relation of Undertaken Items 
Estimation Error and the Quality of Undertaken Items 
and Profit Quality (Earnings Persistence", he concluded 
that there was a positive relation between the quality of 
undertaken items and profit quality. In another study 
made by Shourvarzi et al. (2008) titled "Stability of 
Profit Cash Elements", he came to the conclusion that 
the division of cash profit was the promising of 
stability or profit continuation in the next years. 
Foreign Studies 

Some of the researchers (Lipe, 1990) consider 
forecast capability specifically as the capability of 
previous profits to forecast future profits. Therefore, 

such forecast capability is related to the decrease of 
profit change deviations. In the study made by Chani et 
al. (2002) titled "A New Model for Public Financial 
Reporting", he provided some models for evaluating 
the financial condition of public organizations. He also 
believed that there were several indexes for evaluating 
financial condition that can be used in the public sector. 
According to Chani et al., the only prerequisite for 
using those indexes is the availability of comparable 
information provided through the same methods. This 
may only be done through matching the accounting 
methods. One of the most efficient ways is to codify 
accounting standards. High quality profit provides the 
ground for optimal allocation of resources as it helps 
policy makers to decide on the allocation manner of 
financial and human resources for economic 
development by providing financial information with 
actual value. In a study by Ricol (2004) and Richardson 
et al. (2005) titled "Investigating the Relation between 
Reliability of Undertaken Items, Earnings Persistence 
and Share Prices", they developed Oslavan's work 
(1996) and removed its disadvantages. 
Research Method 

Since this research is of correlation researches 
type, regression analysis is used to test the model. In 
regression analysis, the goal is to forecast the changes 
of one or more than one dependent variables by 
considering the changes of independent variables. 
Furthermore, since we want to evaluate earnings 
persistence based on accounting standards, two time 
intervals will be taken into consideration, a 5-year 
period (1996-2000) before the execution of accounting 
standards and a 5-year period (2001-2005) after the 
execution of accounting standards. To extract 
necessary data, audited financial statements and 
existing software packages such as DENA SAHM and 
comprehensive stock exchange software packages were 
used. 
Research Method 

In this research, correlation research method is 
used and the relation between dependent and 
independent variables is investigated using statistical 
methods such as regression and correlation test. On the 
other hand, this research uses previous data. Statistical 
society of this research includes the companies 
working in the stock exchange within 2006 to 2005. In 
this research, 6300 data were extracted by using Tadbir 
Pardaz software packages and the compressed files of 
stock exchange organization. Considering the model 
used to evaluate earnings persistence, research 
necessary data is as follows: 

 
 
 
 

5 tM B
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Where, EARN is the profit before 
unexpected items which is measured through dividing 
by average assets due to the effects of companies 
sizes. It was extracted by using the profit and loss 
statement of company. 

MV is the market value of each share which 
was extracted by using explanatory notes of 
company's financial statements. BV is the book value 

of each share which was extracted by using 
explanatory notes of company's financial statements. 
MV/BV is the ratio or market value to the book value 
of company shares and is used to identify the 
companies with a high growth. 
Results 

Table 5 shows the relation between the 
profits before unexpected items within 2 consecutive 
years. 

 
Table 1. The Relation between the Profits before Unexpected Items within 2 Consecutive Years 

Regression Statistics 
914/0  Correlation Coefficient 
836/0  Determination coefficient 
836/0  Modified determination coeffiient 
583/0  Standard Error 

1124 No. of Observations 

Variance Analysis 
  Freedom Degree Total Squares Average Squares F_value P_value 
Model 1 1944.095 1944.095 5724.265 0.0000 
Error 1122 381.58 0.340   
Total 1123 2325.153    

Estimation of Parameters 
 Estimation  Standard Deviation T_value P_value 
Fixed 0.405 0.042 9.579 0.000 
Profit of the Year T 0.948 0.013 75.659 0.000 

 
Based on the above model, it can be seen 

that profit is increasing each year and that the profit 
of each year is determined by the profit of the 
previous year up to 84%. 

 
Table 2. Regression between the profits before unexpected items within 2 consecutive years 

Year  Coefficient  Probability level F_value P_value Determination coefficient 

1997 
Year 0.388 0.000 

927.544 0.000 0.882 
Profit of the Year t1 0.962 0.000 

1998 
Fixed  0.669 0.000 

649.660 0.000 0.840 
Profit of the Year t1 0.865 0.000 

1999 
Fixed  0.303 0.031 

419.698 0.000 0.772 
Profit of the Year t1 0.930 0.000 

2000 
Fixed  0.366 0.005 

520.518 0.000 0.808 
Profit of the Year t1 0.926 0.000 

2001 
Fixed  0.299 0.038 

486.746 0.000 0.798 
Profit of the Year t1 0.944 0.000 

2002 
Fixed  0.398 0.008 

512.029 0.000 0.806 
Profit of the Year t1 0.954 0.000 

2003 
Fixed  0.551 0.000 

748.114 0.000 0.860 
Profit of the Year t1 0.884 0.000 

2004 
Fixed  0.696 0.000 

411.223 0.000 0.774 
Profit of the Year t1 0.871 0.000 

2005 
Fixed  0.458 0.003 

765.942 0.000 0.863 
Profit of the Year t1 1.030 0.000 

 
Based on the above table, each year it 

explains the levels of the next year, but the least 
explanation level has occurred in 1999 and 2004 and 

about 77% of profit level of each year has been 
explained by the profit of the previous year. But for 
the year 1997, we witness an 88% determination 
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coefficient which has been considered as an 
appropriate model for these years. 

Finally, they are omitted from the model 
based on standardization table and the following 
model is obtained.  

 
Table 3. Regression after omitting additional variables from the model 

 

Regression statistics  
0.917 Correlation  coefficient  
0.841 Determination coefficient 
0.841 Modified determination coefficient 

1260 No. of observations 

Variance analysix 

 Total squares Freedom degree Average squares F_value P_value 
Model  1964.234 3 654.745 1977.582 0.000 
Error  654.745 1121 0.331   
Total 2618.967 1125    

Estimation of parameters 
 Estimation Standard deviation T_value P_value 
Intercept 0.504 0.045 11.159 0.000 
MB -0.011 0.002 -4.500 0.000 
EARN 0.923 0.013 69.069 0.000 
STANDARD*EARN -0.020 0.006 -3.494 0.000 

 
The above model is statistically significant 

and expresses 84% of the profit levels. But before 
any conclusion based on the model, we must see if 
the above model is an appropriate model. 
Investigating the Appropriateness of the Model 

The following diagrams confirm relative normality 
of data and stability based on estimations diagram 
against residual is fixed variance. C-V=1.622 
expresses non-correlation of residual. Therefore, the 
estimated model is an appropriate model. 
On this basis, a model can be written as follows: 

Logarithm of the next year profit = 0.504 – 
0.011 X Ratio of market value to book value of each 
share + 0.923 X year profit logarithm – 0.020 X 
standard year X year profit logarithm 
 
The above model may be rewritten as follows: 
Next year profit logarithm (for the standard year) = 

year profit log. x 0.903 + ratio of market 
value to the book value of each share x 0.011 
– 0.504 

Next year profit logarithm (for the nonstandard year) 
= year profit log. x 0.923 + ratio of market 
value to the book value of each share x 0.011 
– 0.504 

In this model, in case of using accounting 
standards, changing each unit in the current year 
profit to a level of 0.903 will affect the profit of the 
next year and in case of not using accounting 
standards, changing each unit in the current year 
profit to a level of 0.923 will affect the profit of the 
next year. 

On this basis, observance of Iranian 
standards will have a negative effect on the profit. 
Based on probability level and its comparison with 
significance level, it can be said that the assumption 
Zero or the assumption that accounting standards do 
not have any effect on earnings persistence will be 
rejected at a level of 5% and it can be accepted with a 
95% confidence that Accounting Standards Affect 
on the Earnings Persistence. 
 
Summary & Conclusion 

The following hypothesis was tested in this 
study: Accounting standards affect earnings 
persistence. 

To evaluate this hypothesis, earnings 
persistence was investigated by considering the 
relation between the profit of each year and the profit 
of the next year. 
Considering the tests performed, it can be said that 
assumption Zero or the assumption that accounting 
standards do not have any effect on earnings 
persistence will be rejected at a level of 5% and it can 
be accepted with a 95% confidence that accounting 
standards affect on the earnings persistence. 
Furthermore, considering the evaluations made 
during 1996 to 2000 and 2001 to 2005, it was 
specified that the profit of companies in the first 
interval, i.e., when financial statements had not been 
prepared based on accounting standards, was more 
stable. 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

 

908 

 
 

Normal Prob. Plot; Raw Residuals

-2 -1 0 1 2

Residual

-4

-3

-2

-1

0

1

2

3

4

E
x
p
e
c
te

d
 N

o
rm

a
l V

a
lu

e

.01

.05

.15

.35

.65

.85

.95

.99

 
 

Predicted vs. Residual Values

-2 -1 0 1 2 3 4 5 6 7 8 9 10

Predicted Values

-4

-3

-2

-1

0

1

2

3

R
a
w

 R
e
si

d
u
a
ls

 
 

Diagram 10. Diagram of estimations vs. residuals for investigating variance stability 
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Abstract: Nursing students` clinical evaluation is an important subject in nursing clinical education. Some studies 
mentioned issues in nursing students` clinical evaluation that manifest in students` complaints and frequent meetings 
between students and instructors to discuss some problems in this area. Despite some efforts, this subject is still a 
major challenge for all people involved.  So we need to know much more about it, especially from the view of 
nursing students because they are the one who are evaluated and are at the center of the experience. The aim of this 
study is determining nursing students` experiences and perspective about their clinical evaluation. This is a 
descriptive qualitative study. Participants were selected in nursing and midwifery schools of 3 medical Universities, 
involving baccalaureate nursing students in 3rd and 4th year of nursing education. Sampling method was purposive 
and was continued to the point of data saturation. Totally 40 students participated in 6 focus groups. Content 
analysis was applied to analyze the data. During analysis 4 themes and 10 subthemes were emerged including 
evaluators` issues (professional characteristics of educator, self-evaluation, clinical nurses), evaluation necessities 
(tool proficiency, practical evaluation), evaluation process (goal-oriented evaluation, evaluation time and type) and 
emotional environment of evaluation (relationship, confidence).  Results showed many challenges nursing students 
confronted in clinical evaluation. They said they have issues with people participated in evaluation and their way of 
participation, strategies and methods used in evaluation, clinical evaluation planning and emotional environment in 
evaluation; which influence their clinical evaluation. It seems; considering the mentioned issues, clinical evaluation 
process needs an overall revise in order to correctly assess students` progress toward clinical learning objectives so 
facilitate the development of students into safe, ethical and accountable practitioners. 
[Pazargadi P, Ashktorab T, Khosravi S, Esmaili Vardanjani SA. Iranian Nursing Students’ Experiences and 
Viewpoints of Clinical Evaluation: a qualitative study. Life Sci J 2012;9(4):910-916] (ISSN:1097-8135).  
http://www.lifesciencesite.com. 141 
 
Keywords: Iranian Nursing Students; Experiences; Viewpoint; Clinical Evaluation; qualitative study 
 
1. Introduction 

Nursing education contains two processes; 
theoretical and practical. Clinical education is the 
most significant and an undividable part of nursing 
education, which can be considered as the heart of 
professional education. In clinical education the 
knowledge will come into practice, skills are taught 
and existing realities can be understood. Nursing 
education programmers consider clinical education as 
the most important part of nursing education. They 
believe, in clinical education, nursing students can 
improve their theoretical knowledge by working in 
real clinical conditions and facing various 
circumstances and difficulties (McCarthy & Murphy, 
2008; Elcigil & Sari, 2007). 

Evaluation is a basic part of clinical 
education (Gaberson & Oermann, 2007; Shokati et 
al., 2012). Assessing clinical performance prepares 
the data for a better judgment in nursing students` 

access to the clinical learning outcomes and their 
skills related to patient care standards. The final 
outcome in clinical evaluation is assurance of high 
quality and safe care of patients (Billings & Halstead, 
2009). Some important subjects should be considered 
in clinical evaluations; students should apply critical 
thinking in clinical conditions, they should behave 
and cooperate properly and prioritize the problems, 
they should have required knowledge of clinical 
methods and must perform patient care properly 
(Duers & Brown, 2009). Another important point is 
that nursing students deserve applying a valid and 
reliable evaluation in order to observe the presence of 
needed abilities of a novice nurse (Billings & 
Halstead, 2009). 

There are many issues in assessing clinical 
nursing skills that refer to the existence of various 
difficulties in this field (Coates & Chambers, 1992). 
Inconsistency of applied tools, disagreements in 
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evaluation process by clinical educators and lack of a 
proper framework for showing the students’ progress 
are some instances of discussed problems. Most 
nursing students believe that clinical evaluation 
cannot distinguish the level of their theoretical and 
practical knowledge. Some of them think that 
evaluation tools ignore the students’ skills. On the 
other hand, some studies represented the educator’s 
evaluation as one of the most important experienced 
problems in clinical educators. Current problems in 
clinical evaluation lead to some complaints by 
nursing students, reported arguments in clinical 
evaluation and numerous meetings among the 
students and nursing educators in order to talk about 
such problems (Elcigil & Sari, 2007; Gaberson & 
Oermann, 2007; Bourbonnais et al, 2008; Wood, 
1986; Sheikholeslami et al., 2012). 

The researchers have seen the students’ 
dissatisfactions due to their clinical evaluations as 
well. After announcing the results of clinical 
evaluation, many students complain about the 
evaluations scores. Regardless of all attempts, the 
clinical evaluation challenges still continue. As a 
whole, some issues like students’ repetitive 
objections, existing problems in current methods, and 
inconsistency of clinical evaluations are the main 
requirements of doing new researches in this field in 
order to achieve more recent information. Since 
nursing students are under evaluation and are at the 
center of the experience, it is required to pay more 
attention to their experiences and viewpoints. 

The qualitative method was applied in this 
research, because the researchers wanted to know 
about students’ experiences and viewpoints of 
clinical evaluation in their own words. The 
qualitative research is a valuable conceptual approach 
to describe the life experiences. It is said that the data 
obtained in a qualitative study are conceptual and are 
formed according to the participants’ concepts and 
views (Streubert Speziale & Carpenter Rinaldi, 
2007).  

In this research, nursing students’ clinical 
evaluation is determined on the basis of their own 
experiences and viewpoints. 
 
2. Material and Methods  

This research is a qualitative descriptive 
study. Some qualitative studies claim no particular 
disciplinary or methodological roots. Such studies 
prepare a short comprehensive description of an 
incident or event. It is suggested that the qualitative 
descriptive method is a preferable method whenever 
a direct description of an incident is required (Polit & 
Tatano Beck, 2010). 

Nursing students of nursing and midwifery 
schools of 3 medical sciences Universities formed the 

study population. Sampling was purposive and 
continued to the point of data saturation (Streubert 
Speziale & Carpenter Rinaldi, 2007). The chosen 
students were in the 3rd and 4th year of nursing 
education in order to be experienced enough in being 
evaluated. 

Data was gathered through semi structured 
focus group interviews using interview guide, sound 
recording and taking field notes. Focus groups were 
held, while one of the researchers worked as a guide 
and another one as an observer and note taker. This 
method was chosen because of obtaining proper data 
by the cooperation of participants. While being in the 
group, the students talk more comfortable and easier 
about the subject. On the other hand, the accuracy 
and precision of gathered data was emphasized by 
completing each others’ statements. It is said that the 
group dynamic can persuade people to participate 
more effectively in the interview (Halcomb et al, 
2007; Wong, 2008). 

The students’ experience was the center of 
the questions of interview guide. Firstly, a general 
question was asked; “What are your experiences of 
being evaluated”, then some detailed questions were 
asked in order to clear all vague part of students` 
statements, including “What is your experience of a 
good evaluation?”, “Have you experienced an 
evaluation by someone except for the educator?” and 
“How do you judge the applied evaluation methods 
during the clinical education?”. 

To hold the focus group meetings, 
participants were selected among volunteer students. 
The students’ spare time was chosen to do the 
interviews. Interviews were held in a class at school. 
Totally 6 focus groups were performed and the 
interviews lasted 60 to 75 minutes on average. After 
each focus group, as soon as possible, the recorded 
data was listened over and over, and then the 
interviews were transcribed verbatim and compared 
to the main records again. It was done for increasing 
the accuracy and precision of the data.  

Latent content analysis was applied to 
analyze the data. In this method, the researcher plays 
the role of an interpreter, who reviewed the data for 
finding its meaningful parts, then codifies, classifies 
and organizes them. This process continues in order 
to connect the meaningful patterns and structures. At 
this point, the meaningful units were distinguished 
first. Then the relevant codes were extracted and put 
into subgroups according to their similarities. The 
subgroups turned into the groups and finally, the 
themes were determined (Polit & Tatano Beck, 2010; 
Graneheim & Lundman, 2004). 

Trustworthiness of findings was examined 
via the credibility, dependability, conformability and 
transferability. Constant involvement with research 
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subject was considered. Interviews scripts, extracted 
codes and some subgroups were discussed with 
participants and qualitative research experts, and their 
opinions were considered. A combination of data 
collecting methods was used (group interviews and 
field notes). Also various participants were selected 
among students of the 3rd and 4th years from different 
schools. All accomplished activities, were recorded 
precisely. On the other hand, all obtained data were 
approved by 4 other students out of the study, having 
approximately the same condition as the participants 
(Streubert Speziale & Carpenter Rinaldi, 2007; 
Halcomb et al, 2007; Boswell & Cannon, 2007). 

Considering the ethical issues, the study was 
approved by ethical committee of medical sciences 
Universities. After offering the required information 
about the research goal and methods to the selected 
students, a written consent form was filled by all 
participants. They were assured that their information 
will be kept as a secret. Also they were told that they 
can leave the study whenever they want. All actions, 
i.e. recording the voice, were take place by the 
participants’ permission. All needed steps, including 
proper archiving of written or recorded documents, 
were considered to keep the data as a secret.  
 
3. Results  

The participants expressed their own 
experiences about the challenges in clinical 
evaluation. 4 themes and 10 subthemes were emerged 
through analyzing the data. The emerged themes and 
subthemes included the evaluators` issues 
(professional characteristics of educator, self-
evaluation, clinical nurses), evaluation necessities 
(tool proficiency, practical evaluation), evaluation 
process (goal-oriented evaluation, evaluation time 
and type) and emotional environment of evaluation 
(relationship, confidence). 
Theme 1. Evaluators` issues 

- Professional characteristics of educator 
According to students, the educator’s role is the most 
important one in clinical evaluation. They claimed 
that the educator should possess all required skills 
and information related to clinical education and the 
ward, in order to be a proper role model for the 
students who want to learn the clinical skills and 
must be evaluated by the educator. One of the 
students mentioned: 
“First the teacher should teach us the correct form of 
the work, and then asks for a proper performance.”  
The students also believed that the experience and 
expertise of the educator should conform to the 
clinical education and ward. According to their idea, 
lack of such a concordance has been the origin of 
many difficulties. On the other hand, constant 
presence and participation of the educator in the ward 

and proper acquaintance of students were other 
emphatic factors in their opinions. One of them 
mentioned the importance of educator’s presence as 
follow: 
“Sometimes we did our best during the teacher’s 
absence, but our grades have been in a way as we 
haven’t done anything at all.” 
Another student explained his satisfactory experience 
as follow:  
“One of the teachers knew all students well, worked 
with them and guided them. After the evaluation, our 
grades were less than what we expected but it didn’t 
bother us.” 
The students believed that the concordance in 
educators’ work is one of the necessities in clinical 
education and evaluation. Dissatisfaction of a student 
is obvious in her statement: 
“A teacher focuses on theoretical aspects, while the 
other one on simple practical works … their 
performance is not compatible.”  
Another student referred to the level of strictness 
among different educators:  
“We are classified during the clinical education. An 
educator is easygoing, while another is not … I mean 
different grades for the same performance, due to 
different observers only.” 
Honest grading and evaluation by the educators was 
pointed out by the students repeatedly. They 
complained about dishonest scoring. One of the 
students analyzed it interestingly:  
“One of the aims of evaluation is to persuade the 
unskillful and encourage the clever student. But 
getting the same grades would discourage all 
students. 16.5 or 17 don’t differ.” 

- Self-Evaluation 
In this aspect, the students claimed that they filled 
their evaluation forms, but they doubted its effect on 
their scores. One of the students said. 
“Some teachers ask us to grade ourselves, however 
they pay no attention to the scoring.”  

- Clinical nurses 
The students claim that if the clinical nurses want to 
take apart in education and evaluation, they should 
possess the needed skills and be aware of the 
students’ clinical objectives in order to harmonize 
their expectations.  
About the necessity of nurses’ awareness, one of the 
students said:  
“I think if anyone else except for the educators wants 
to take part in the process, he/she should know that 
what`s the reason of students’ presence in the ward 
… then ask for their help.”  
Another student referred to necessity of nurses’ 
abilities:  
“The clinical nurse should have enough information 
and know how to work with the students as well … in 
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this case it’s fair to want their opinion about the 
evaluation”. 
Theme 2. Evaluation Necessities 

- Tools proficiency 
Some students claimed that they have seen their 
evaluation forms at the beginning of their clinical 
course, but these forms played no role in their scores:  
“Evaluation forms are not considered important 
enough, finally most students get almost the same 
grades.”  
There were some other problems which were referred 
to by the students including incomplete forms, 
focusing on unimportant issues, having non-specific 
items, existence of unpractical items and not 
performing all mentioned items in evaluation form.  

- Practical evaluation 
The importance of practicality in evaluation was 
emphasized by the students, but they claimed that it 
had been ignored. According to the students, written 
homework was focused a lot, although it played no 
role in their clinical learning. Inefficiency of ward 
conferences was mentioned as well. The students 
believed that only the theoretical contents of the 
classes were repeated in such conferences. In order to 
solve this problem, some solutions were offered:  
“Practical aspects should be covered during ward 
conferences because in the future we are going to 
work there in the future, and I think practical 
activities are more useful than theoretical ones.”  
They agreed with offering case presentations in 
clinical courses and emphasized the necessity of 
patient education and nursing rounds during the 
clinical education. They also complained that their 
final examinations were based on written exams, and 
mostly their practical performance was ignored:  
“Unfortunately, the final written exam is the most 
important part of our evaluation at the end of the 
course.” 
Theme 3. Evaluation Process 

- Goal-oriented evaluation  
The students claimed that they received the 
objectives, lesson plans and evaluation forms at the 
first day of clinical course, but they doubted about 
achieving the mentioned goals at the end of the 
course. One of the students mentioned. 
“At first we receive a paper containing the goals, but 
during the clinical course there are not considerable 
changes in us and we usually don’t follow those 
goals.”  
Another participant said:  
“… They must consider our changes based on the 
goals in order to honest scoring, but a few teachers 
pay enough attention to these goals”. 

- Clarity of evaluation method 
Considering the method and its clarity has been 
another important discussion among the students:  

“… for example, I’m sure that I’ve done my best to 
do whatever the teacher asked, but my evaluation 
scores disagree this fact.”  
The students’ confusion is obvious in this field:  
“Eventually, we didn’t get what the evaluation 
criteria are, and where our scores come from!!!”  

- Time and type of evaluation 
Some students emphasized on the necessity of 
ongoing evaluation during clinical education and 
final evaluation immediately at the end of the 
internship.  
One of them complained about consequences of 
having no proper ongoing (formative) evaluation: “… 
but we were evaluated at the end of clinical course, 
either good or bad, there is no chance to change the 
problematic issues.”  
Another student who was satisfied with an educator’s 
evaluation method stated: “… although this educator 
evaluated us at the end of our clinical course, she 
mentioned our strengths or weaknesses at the end of 
each week”.  
Regarding problems in summative evaluation one of 
the students claimed: 
“A problem of final evaluation is that some educators 
tend to grade the students even one to two months 
after the clinical course. The educator should have 
done it at the last day of the course. Otherwise he/she 
may forget some important points of students` 
performances.” 
Theme 4. Emotional environment 

- Relationships 
Relationships and behaviors of people toward the 
student in the ward and its effects on the evaluation 
were emphasized by the students over and over.  
One of them described the crucial role of the educator 
as follow:  
“Other peoples’ behaviors toward the students 
depend on the student- educator relationship. How 
the educator introduces us is very important”.  
The clinical nurses’ behavior was also mentioned by 
the students. According to them, proper behavior of 
clinical nurses leads to a better atmosphere to 
promote the learning and better evaluation. Most 
students complained about the lack of such an 
atmosphere though.  

- Confidence 
Necessity of considering the students’ emotional 
condition and confidence was another discussed 
issue. Students believed that the educator’s support is 
an important factor in this field.  
The lack of such an atmosphere was explained as 
follow by a student:  
“Nobody thanks us, not even once. All teachers are 
looking for a shortcoming in our performance. This 
stressful condition bothers us so much.”  
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On the other hand, educator’s confidence, 
responsibility and enthusiasm were focused as well. 
One of the students mentioned: 
“I think teachers play the main role. If the teacher has 
no motive or incentive, the students will be the 
same.”  
Another student, who had worked with an 
enthusiastic educator, said:  
“… Believe it or not, the educator did all nursing 
works so enthusiastically that it persuaded us to do 
the same.” 
 
4. Discussions  

Four themes including the evaluators’ 
issues, evaluation necessities, evaluation process and 
emotional environment, were the obtained results of 
this study. These findings contain important points, 
which refer to students’ attention to the clinical 
evaluation process. 

According to the students, an educator 
should possess the knowledge, skill, recognition, 
constant presence, participation and consistency in 
working with students and being honest in scoring. 
However most of them complained about the lack of 
such circumstances. Some authors emphasized on the 
role of an educator as an evaluator in clinical courses 
and mentioned it as a difficult and challenging 
responsibility (Dolan, 2003). In a study performed by 
Viverais-Dresler and Kutschke (2001), studentss 
focused on the educators’ efficiency and knowledge 
in clinical education and they wanted to work with 
skillful and experienced educators. In another study, 
the students emphasized on the availability of the 
educator as the most important factor in their clinical 
education/evaluation (Elcigil & Sari 2007). Meskell 
et al. (2009) have focused on the educators’ 
participation in clinical circumstances in order to 
keep their own skills, and also on the importance of 
practical part of an educator`s role. Another 
important subject mentioned by students in a study 
was that different educators had different 
expectations and criteria which adversely affected 
their learning (Elcigil & Sari 2007). Although 
conformity, stability and honesty should be 
considered in evaluations, the challenge of objective 
evaluation in which educators` personal viewpoint 
effects students` evaluation, is still a major problem 
(McCutchan, 2010; While, 1991).   

Students, as those who are evaluated, should 
play an active role in their own evaluation. If it 
happens properly, they will know what they are 
expected to do, so they can recognize their strengths 
and weaknesses. In the present study, students 
claimed that their role has been ignored. However in 
a study it was cleared that there was no significant 
difference between the self- evaluation and the 

educators’ evaluation scores (Wiledman, 1989) 
which shows the students` ability in doing an honest 
self- evaluation. Also Belar et al. (2001) believe that 
self- evaluation is a proper method to determine 
students` clinical knowledge and skills, and the 
learner is a good source of information for his/her 
evaluation. 

To play their role properly, clinical nurses 
must have necessary competencies in nursing 
students` education/evaluation and must be familiar 
with the clinical course objectives and students` 
responsibilities in the ward. Some authors 
recommend that clinical nurses must have enough 
and proper resources to perform their educational role 
(Lillibridge, 2007). On the other hand, students` 
supervision by clinical nurses is difficult due to the 
time limitation, nurses` responsibilities in the ward 
and also their low educational skills (Drennan, 2002), 
but at the same time educators said that clinical 
associates provide the opportunity for observing 
more students at the same time (Shofer et al, 1996). 

Various methods should be applied in 
clinical evaluation. Studies emphasized on 
considering proper assessment tools along with other 
activities performed by the students (While 1991). 
Using assessment tools, written assignments, case 
presentations, ward conferences and ward exams 
were discussed by participants in the present study. It 
seems that students were aware of shortcomings of 
the tools. Paying little attention to assessment tools, 
using incomplete tools and existence of impractical 
items in the tools were considered by the students. 
There are studies regarding assessment tools. Walsh 
et al. (2010) said that in students` clinical evaluation, 
using an efficient tool is necessary, a vivid and clear 
tool to evaluate students` performances properly. 
However some authors believed that assessment tools 
generally have not the necessary consistency 
(Bourbonnais et al, 2008; Calman et al, 2002). 
McCutchan (2010) has mentioned the ambiguity of 
evaluation tools as well, and emphasized on the need 
for more researches in this area. 

Participants also were concerned of the 
theoretical trend in clinical evaluation. Inefficiency of 
assignments and taking theoretical exams in the 
clinical course were mentioned challenges in this 
area. Practical assignments, applying theoretical 
knowledge in practice, case presentations, nursing 
rounds and taking practical and applicable exams 
were desired requests of the students in the present 
study, while believed that evaluating the behavioral 
skills via written examinations and oral interviews is 
a poor  method (McCutchan, 2010). 

Clinical objectives, education/evaluation 
methods and providing feedbacks are among various 
factors affecting clinical evaluation. Participants 
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believed that there was not enough attention to 
clinical objectives and also to the methods of 
achieving them. Lack of clarity in evaluation 
methods was another issue discussed by the students. 
They also emphasized on the necessity of proper 
ongoing evaluation (formative evaluation) through 
the clinical course and on time and correct final 
evaluation (summative evaluation). The importance 
of assessing the students` achievements based on 
clinical course objectives during clinical evaluation is 
emphasized by some authors (While, 1991). In a 
research, students complained that they are not 
sufficiently guided by their educators during their 
clinical work (Elcigil & Sari, 2007). The necessity of 
formative and summative evaluation is emphasized. 
It is said that the goal of a formative evaluation is 
clarifying the problems during the learning process, 
but the main elements of the students’ performance 
will be considered for final scoring (summative 
evaluation) (McCutchan, 2010).  

Others relationship and behavior specially 
the educators and clinical nurses, the necessity of 
considering the students’ confidence, supporting and 
encouraging them and its impact on students’ 
learning and evaluation were some of the repeated 
points mentioned by the students, it was obvious that 
they were dissatisfied regarding this important 
subject. Lee et al. (2002) said that a good relationship 
with the student is the most significant characteristics 
of a clinical educator. Elsigill and Sarry (2007) 
believed that existence of a good relationship 
between the educator and students is effective in the 
success of students’ clinical performance. Also it is 
said that relationship problems, including tensions 
and educator’s ignorance, decrease the students’ 
interest. This condition may be continued to the point 
in which the student feels insecure and threatened 
(McCutchan, 2010). Students generally believed that 
positive feedbacks increase their confidence 
(Lo`fmark & Wikblad, 2001) and a supportive 
relationship is an important aspect of nursing 
education (McCutchan 2010). Assessing nursing 
students’ proficiency and motivating them to learn 
better in a positive environment have been considered 
by many researchers (McCutchan 2010). 
Conclusion 

The results of this study clarify various 
challenges of clinical evaluation in the view of 
nursing students. Results showed different factors 
affecting clinical evaluation. The students focused on 
the role of the people in clinical evaluation, different 
methods in clinical evaluation, the evaluation 
process, emotional environment and relationships in 
evaluation. 
           It seems; considering the mentioned issues, 
clinical evaluation process needs to be revised in 

order to correctly assess students` progress toward 
clinical learning objectives so facilitate the 
development of students into safe, ethical and 
accountable practitioners. 
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Abstract: For new medical products and new drugs, unanticipated side effects that rise after consuming the new 
product is a dominant factor in decision making. In this project, an artificial neural network (NN) engine is designed 
and developed by the authors to the aim of a medical risk assessment. Firstly, an appropriate NN system is designed 
and trained. We mostly concerned with the procedure of how the developed NN construction and training. The 
designed NN for this case has three layers of neuron. These three layers include an input layer, a hidden layer and 
finally an output layer, with 25 neurons in the hidden layer. The results from NN models can match the data used for 
training. 
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1. Introduction 

Medical and health risk assessment is one of the 
powerful used screening tools in the field of health 
promotion and is often the first step in multi-
component health promotion programs. Moreover, 
Risk/benefit assessment plays an important role in 
market of new drugs, medical devices etc. (Al-Awa et 
al., 2012; Maghrabi, 2012). Risk assessment I a 
crucial stage in medical risk management. For new 
products, unanticipated side effects that rise after 
consuming the new product is a dominant factor. In 
addition, FDAs focused on ensuring the appropriate 
use of products in medical practice. Some reports 
have focused on the human/economic costs of 
medication errors, as well as serious adverse events 
that have occurred even when a medical product has 
been used appropriately (Report to the FDA 
commissioner, 1999). Risks have different source, 
hence effective management of each is different (See 
figure (1)). 

In this work we are going to use Neural Network 
(NN) for medical risk assessment. NN is a system 
based on the human brain (www.makhfi.com). It is 
inherently multiprocessor-friendly architecture and 
without much modification, it goes beyond one or 
even two processors of the von Neumann 
architecture. It has ability to account for any 
functional dependency. No need to postulate a model, 
to amend it, etc. Neural networks are a powerful 
technique to solve many real world problems. They 
typically consist of many simple processing units, 
which are wired together in a complex 
communication network (www.nr.no; Zernikow et al. 

1998). There is no central CPU following a logical 
sequence of rules - indeed there is no set of rules or 
program (www.makhfi.com; Shahbaz et al., 2012; 
Yang et al., 2012). This structure then is close to the 
physical workings of the brain and leads to a new 
type of computer that is rather good at a range of 
complex tasks. 

 

 
Figure 1. sources of risk from medical products 

(Report to the FDA commissioner, 1999). 
 
Regardless of the prevention techniques 

employed, possible threats that could arise the health 
need to be assessed. Although the exact nature of 
potential disease or disasters is difficult to determine, 
it is beneficial to perform a comprehensive medical 
risk assessment of all threats that can realistically 
occur to the public health. Quantitative risk 
assessment employs two fundamental elements; the 
probability of an event occurring and the likely loss 
should it occur. Quantitative risk analysis makes use 
of a single figure produced from these elements 
(www.nr.no; Zernikow et al. 1998).. This is called 
the 'Annual Loss Expectancy (ALE)' or the 
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'Estimated Annual Cost (EAC)'. This is calculated for 
an event by simply multiplying the potential loss by 
the probability (Balabin &  Lomakina, 2009). In this 
paper, based on an available database, medical risk 
assessment performed on a typical fault tree. A NN 
system is designed and trained. This paper is mostly 
concerned with the procedure of NN construction and 
training. 

 
2. Fault tree  

For this work, in this section a simple fault tree 
could be considered as has been shown in figure 2. 
This is a typical fault tree to be applied for designing 
an artificial Neural Network. 

 
Figure 2. Typical fault tree 

 
3. Available Data Base 

Table 1 includes a part of the available data base, 
performed from our project on risk assessment. 
 

 
Table 1. Some sets of the fuzzy data base (32768 points) 

Frequency  
of set1 

Frequency 
 of set2 

Frequency 
 of set 3 

Frequency  
of set 4 

Frequency  
of set 5 

Overall frequency 

1.25  1.25 1.25  1.25  1.25 1.375 

1.25  1.25  1.25 1.25  1.75 1.425 

1.25 1.25  1.25  1.25  2.25 1.575 

1.25  1.25  1.25  1.75 2.25 1.625 

1.25  1.25  1.25 2.75  4.75 2.275 

1.25  1.75  1.25 3.25 3.75 2.275 

1.25  1.75  3.25 2.75 4.75 2.725 

2.25  2.75  3.25 1.75  4.75 2.925 

3.25 4.75  1.25 2.75 4.75 3.325 

4.75 4.75  4.75 4.75 4.75 4.62 
 

Table 2. Sample of the normalized training data base (32768 points) 

Set  1 Set  2 Set  3 Set 4 Set 5 Overall frequency 

0.0625 0.0625 0.0625 0.0625 0.0625 0.09375 

0.0625 0.0625 0.0625 0.0625 0.1875 0.10625 

0.0625 0.0625 0.0625 0.0625 0.3125 0.14375 

0.0625 0.0625 0.0625 0.1875 0.3125 0.15625 

0.0625 0.0625 0.0625 0.4375 0.9375 0.31875 

0.0625 0.1875 0.0625 0.5625 0.6875 0.31875 

0.0625 0.1875 0.5625 0.4375 0.9375 0.43125 
0.3125 0.4375 0.5625 0.1875 0.9375 0.48125 

0.5625 0.9375 0.0625 0.4375 0.9375 0.58125 

0.9375 0.9375 0.9375 0.9375 0.9375 0.905 
 
4. Data Normalization  

We normalize the data points to be within a 
specific range. Therefore, the data points are 
normalized to the range of [0,1] interval. Please note 
that, the raw data points could be used as they are all 
in the range of 1 to 5. 
5. The Neural Network Constructed 

This topology of the constructed neural network 
is shown in figure 3. The hidden layer includes 25 
neurons. 
6. The ANN Training Performance 

The Levenberg-Marquardt algorithm, as a 
powerful off-line batch training method for neural 
networks, is used for training. The learning rate is 
0.005. It’s run to epoch 300. The final fitness is 
0.000187721 (MSE). The performance of training the 
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assumed neural network is shown in figure 4. The 
Levenberg-Marquardt algorithm is used for this aim 
and the learning rate is 0.005. 

 

 
Figure 3. Applied neural network 

 

 
Figure 4. Training performance 

 
7. Conclusions 

Medical and health risk assessment is one of the 
most widely used screening tools in the field 
of health promotion and is often the first step in 
multi-component health promotion programs. 
Moreover, Risk/benefit assessment plays an 
important role in market of new drugs, medical 
devices etc.. In this paper, an artificial neural network 
engine is designed and trained to be applied for a 
systematic medical risk assessment. The designed 
neural network for this case has three layers of 
neuron, input layer, hidden layer and output layer, 
with 25 neurons in the hidden layer. The results from 
artificial neural network models can match the data 
used for training. The Levenberg-Marquardt 
algorithm is used for this aim and the learning rate is 
0.005. 
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Abstract: So far 279 lichen species belonging to 79 genera and 33 families have been reported from the state of 
Jammu & Kasmir. The taxa under lichen families Parmeliaceae and Physiaceae dominates the state. Genera such as 
Xanthoria, Cladonia, Lecanora and Caloplaca showed the maximum diversity of species. The paper presents 
occurrence and probable utilization of lichens for bioprospection in the state. 
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Introduction:  

Lichens comprise a unique group of plant 
that consists of two unrelated organism, a fungus and 
an alga, growing together in a close symbiotic 
association. Lichens are extremely biologically 
diverse (Galloway, 1992; Hawksworth, 2001), and 
functionally important in terrestrial ecosystems 
(Knops et al., 1991, 1996; Arseneault et al., 1997). 
The study of lichen remains quite neglected 
throughout the world, though they together with 
mosses form dominant organisms in ecosystem 
covering over 10% of the earth terrestrial habitats, 
particularly at higher elevations (Nash and Egan 
1988). Given the modern emphasis on biodiversity 
conservation (Heywood, 1995; Gaston & Spicer, 
2004), and the importance of biogeographical 
research in tackling major conservation issues, it is 
critical that biogeographical studies include diverse, 
though often neglected, components of the world’s 
biota (Klironomos 2002). Lichens are one example of 
a biological group that is often neglected in 
mainstream biogeographical and ecological study. 
Lichens with specific biological structures are known 
as the best bioindicator organisms of air pollution, 
due to susceptibility of species to pollutants, 
especially sulphur dioxide (Saxena et al 2007), and 
also as biomonitors for trace element and heavy 
metal accumulation and deposition in their thalli 
(Garty 2001). However, many lichen species can 
tolerate extreme environmental conditions, for 
instance variations in temperature, humidity and light 
(Hauck et al., 2007). As adaptations for life in 
marginal habitats, lichens produce a lot of (more than 
1,500) unique chemical compounds (Upreti and S. 
Chatterjee 2007). These organisms produce nalkane, 
unusual betaine and glycolipids, unsaturated, 
oxygenated, branched, and halogenated fatty acids 
(Torres et al 2003). Lichen substances have many 

medicinal roles, including antibiotic, antibacterial, 
antiviral, anti-inflammatory, analgesic, antipyretic, 
anti-proliferative and other activities (Upreti and S. 
Chatterjee, 2007; Dembitsky, 1992). 

The state of Jammu and Kashmir lies 
between the coordinates 32º 17” and 36º 58” North 
Latitudes and 73º 26” and 80º 30” East Longitudes 
and falls in the lichenogeographic zone constituting 
of mountainous to semi mountainous plains, Shiwalik 
ranges, mountains of Kashmir valley, Pir Panjal 
range of Ladakh and Kargil. Including Jammu and 
Kashmir the Himalaya is often called the “Hot Spot” 
of lichen diversity in India. The climate in the state 
varies from tropical, subtropical to alpine. This varied 
climate together with varied altitudinal range provide 
different kinds of substrates and niches for 
colonization and growth of lichens. The lichen 
collection in the state started during early thirties of 
last century where Smith (1931) identified and 
published some lichen species collected by Kashyap. 
However, more rigorous exploration in the state was 
started since early 50s and Sheikh et al (2006a) 
provided a historical account of lichen study in 
Jammu and Kashmir. Recently, workers like Negi 
and Upreti (2000) collected lichen specimens from 
Ladakh region of the Kashmir valley and reported 21 
species from the area. Sheikh et al (2006b) reported 
48 species from three districts of the Kashmir valley. 
Subsequently, Sheikh et al (2006a) listed a total of 
279 lichen species from whole Jammu & Kashmir. 
Sheikh et al. (2009) reported 30 lichen species from 
Surinsar-Mansar Wild Life Sanctuary of Jammu 
district. Though lichens are utilized for different 
purposes in other states of India but they are scantly 
utilized in Jammu and Kashmir. The manuscript 
provides the information as to how lichens can be 
used in the state. 
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Methodology: 
The study is based on the lichen specimens 

recently collected from different sites of Jammu & 
Kashmir and specimens preserved in lichen 
herbarium of National Botanical Research Institute, 
Lucknow(LWG); personal lichen collection of D. D. 
Awasthi (AWAS). The literature available on lichens 
of Jammu & Kashmir carried out by different 
workers (Smith 1931; Awasthi & K Singh 1970; 
Negi & Upreti 2000; Sheikh   et al 2006 a & b, 2009) 
from different localities in Jammu & Kashmir were 
thoroughly consulted. Regarding commercial use of 
lichens, research work carried out by different 
workers (Brij Lal 1988, 1990; Brij Lal & Upreti 
1995; Saklani & Upreti 1992; Upreti     et al 2005; 
Upreti & Chatterjee 2007 and Nayaka et al 2010) was 
consulted. 
 
Resuts and Discussion 

A total of 279 species belonging to 79 
genera and 33 families of lichen species have been 
reported fom the state of Jammu & Kashmir. Out of 
different districts of the state the Anantnag district 
shows the maximum diversity of lichens represented 
by 105 species. Baramulla and Srinagar district are 
represented by the occurrence of 70 and 57 species of 
lichens respectively. In areas of Leh, Pulwama, 
Jammu, Doda and Budgam districts there are 34, 22, 
20, 19 and 12 species of lichens respectively. Gilgit, 
Kargil and Udhampur districts are poorly explored 
for lichens as records of only 7, 5, and 1 species are 
available from these districts respectively. There are 
absolutely no collection available from frontier distict 
of Kupwara, Kathwa, Rajouri and Poonch. Lichen 
families Parmeliaceae and Physciaceae are the 
dominant families of the state, while Xanthoria, 
Cladonia, Lecanora, Caloplaca, Flavoparmelia, 
Phaeophyscia, Anaptychia, Dermatocarpon, 
Xanthoparmelia, Heterodermia, Peltigera, 
parmelina, Chrysothrix, Parmelia and Physconia are 
the dominant genera in the state. 
 
Lichens of medicinal importance 

In India the ethnomedicinal use of lichens 
has been carried out since the middle of the last 
century. Brij Lal(1988,1990); Brij lal & Upreti 
(1995); Saklani & Upreti (1992); Upreti et al (2005); 
Upreti & Chatterjee (2007) and Nayaka  et al (2010) 
provide information regarding the ethnomedicinal use 
of lichens in India. Nayaka et al (2010) listed 137 
species of lichens used in antimicrobial, anticancer, 
antioxidant, anti-inflammatory activities. Cladonia 
pyxidata (L) Hoffm., is used against the symptoms 
that include difficulty in breathing, anxious and 
nervousness, dryness of tongue, lips, throat and skin. 
Evernia prunastri (L) Ach., mentioned in 

Pharmacopia Universalis of 1846 bears antimicrobial 
and antioxidant activities. Everniastrum cirrhatum 
(Fr.) Hale commonly known as ‘Charila’ is the 
common lichen in temperate Himalaya and is used in 
Ayurveda and Unani system of medicine for stomach 
disorders, bronchitis, bleeding piles, scabies, leprosy, 
spermatorroea, amenorrhea, enlarged spleen, tooth 
ache, soreness of throat and wound healing. Besides, 
it has antibacterial and antifungal activities. The 
intestinal worms are treated by Flavoparmelia 
caperata (L.) Hale, and dried powder of the thallus 
can be applied on burns. Heterodermia diademata 
(Taylor) D. Awasthi is applied on wounds as plaste to 
protect from water and infection. The apothecia of 
Peltigera canina(L) Willd., popularly known as ‘dog 
lichen’, resembles dog teeth and are widely used in 
the treatment of dog bites and rabies. P. polydactyla 
(Neck.) Hoffm., is used as antiseptic  and applied on 
cuts to stop bleeding. Usnea longissima Ach., along 
with other ingredients is used in bone fracture. It also 
benefits urinary tract infection and stop swelling in 
female genitals. Xanthopaermelia stenophylla (Ach.) 
Ahti & Hawk is used in treating snake bites and is 
applied for the treatment of venearal diseases such as 
Syphilis. Xathoria parietina (L) Th. Fr. a yellow 
coloured lichen is used in jaundice. 
 
Dye yielding lichens 

A number of lichens, in particular belonging 
to the genera Xanthoria and Caloplaca are pigmented 
orange or red due to the presence of 
hydroxyanthraquinones. One of the widely spread 
anthraquinone is parietin. The lichen genera as 
Evernia, Lobaria, Ochrolecia, Parmelia, 
Umbilicaria, Xanthoria and Xanthoparmelia have 
different colouring compounds. Acarospora strigata 
(Nyl.) Jatta, Candellaria vitellina (Ehrh) Mull. Arh., 
Chrysothrix chlorina (Ach.) Laundon, 
Dermatocarpon miniatum (L) Mann, Evernia 
prunastri (L) Ach. Lecanora frustolosa (Dick) Ach., 
Lecanora muralis (Schreber) Rabenh., Parmelia 
saxatilis (L) Ach., Peltigera canina (L) Willd., P. 
praetextata (Flork) Zopf., Rhizoplaca chrysoleuca 
(Sm) Leuck. & Poelt, Xanthoparmelia mexicana 
(Gyeln) Hale, and Xanthoria parietina (L) Th. Fr. are 
the lichen species found in the state of Jammu and 
Kashmir and can be used for dye yielding. 
 
Lichens that can be used as food and fodder 

Lichens are extensively used in making 
spices, ingredients and flavouring agents for meat 
and vegetables and are a better option than 
adulterated and carcinogenic counterparts available in 
the market. Upreti (2005) mentioned a list of lichens 
exploited for food materials. The common lichen taxa 
exhaustly collected in other parts of India  for their 
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use as spices are Canoparmelia texana (Tuck) Elix & 
Hale, Everniastrun cirrhatum (Fr) Hale, 
Flavopunctelia flaventior (Stirton) Hale, 
Heterodermia diademata (Taylor) D. Awasthi, 
Heterodermia lecomela (L) Poelt, Parmotrema 
tinctorum (Nyl) Hale, Parmotrema reticulatum 
(Taylor) Choisy, Ramalina sinensis Jatta, Usnea 
orientalis Mot. and bear a promise in the state of 
Jammu and Kashmir as well. 
 
Pollution monitoring studies 

 Due to fast pace of urbanization, the rate of 
deforestation and vehicular activities have increased 
tremendously in the state. Lichens have a long history 
of use as biological indicators of air quality (Rao & 
LeBlanc, 1967; Vestegaard, 1986). The tolerance of 
lichens to most of the heavy metals and their slow 
growth rate, are among the main factors that make 
them good indicators of both organic and inorganic 
metal pollution. Among the different lichen species 
Phaeophyscia hispidula (Ach) Essl., has been used 
for conducting pollution monitoring studies in 
different parts of India. Being foliose lichen it is easy 
to collect and can be utilized for pollution monitoring 
(Shukla & Upreti, 2007). Phaeophyscia hispidula 
together with other members of the lichen family 
Physciaceae are well known for their  toxitolerant 
nature and are growing frequently in the different 
region of the state can be used for pollution 
monitoring. 
 
Ecological studies 

Lichens play a major role in balancing the 
ecosystem and are the pioneers in succession of 
community. They are proficient in indicating the 
climate of forest. Lichens usually grow on all kinds 
of substrata but certain lichens are host specific. 
Presence of Lobaria and Sticta species indicate the 
moist dense undisturbed forest area. Peltigera, 
Cladonia, Stereocaulon and Xanthoparmelia indicate 
the less erosive and animal trampling activities in the 
forerst. Usnea is related to old aged forest with better 
air quality. Members of family Parmeliaceae indicate 
the sunlit forest sites, however, members of 
Physciaceae indicate the dry forest with increasing 
anthropogenic activities. The coloured nature of 
Xanthoria is related to harsh exposed, open alpine 
areas with high infra red and UV radiation 
intervention. Besides this lichens are known to date 
surfaces near glacier snouts, landslides, old 
monuments, grave yards and river terrace formation. 
Only few studies regarding this aspect are 
accomplished in India. The biomonitoring technique 
commonly known as lichenometry was undertaken in 
Gangotri Glacier area. 
 

Conclusion 
The state of Jammu & Kashmir sustains an 

abundantly rich lichen flora. A good number of 
people live in the remote areas near the forests and 
have little knowledge about the possible uses of 
lichens, rather, are bent on cutting the forests and 
exploiting other forest resources which is a menace 
and drawback on our conservation policies and 
strategies. The information provided in the present 
paper can be used to establish small scale cottage 
industries for preparation of spices and dyeing 
material in remote areas. This particular practice may 
lead to employment generation at village level. This 
will in turn minimize the pressure on our forests and 
will act as a strategy for conservation of diversity 
indirectly. Lichens are promising sources of 
medicines, dyes, spices and perfumes. They can 
prove as a best alternative to artificial dyes which are 
carcinogenic and a lot of capital and human resource 
can be saved to channelize it in the development of 
state which otherwise is utilized against these fatal 
diseases.   

To avoid the overexploitation of this gifted 
resource the conservation measures as suggested by 
Upreti & Nayaka (2008) should be taken for 
sustainable use of lichens.  
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Abstract: Parkinson's disease (PD) is a progressive disabling neurodegenerative disorder characterized by severe 
difficulties with body motions and associated with autonomic dysfunction, depression, and dementia. Oxidative 
stress is thought to play an important role in the pathogenesis of PD and oxidative damage characterizes proteins, 
lipids, and DNA in the substantia nigra pars compacta (SNc) of PD patients. To date, L-dopa is the most effective 
medication for controlling PD symptoms, although long-term treatment can enhance oxidative stress and accelerate 
the degenerative process of residual cells. Thus, the inhibition of oxidation of L-dopa and the inhibition of reactive 
oxygen species formation are important strategies for neuro-protective therapy. Therefore, efforts are made not only 
to improve the effect of L-dopa treatment for PD, but also to investigate new drugs with both antioxidant and neuro-
protective effects. Hespiridin (HDN), a naturally occurring flavonoid presents in fruits and vegetables, has been 
reported to exert a wide range of pharmacological effects including antioxidant, anti-hypercholesterolemic, anti-
hyperglycemic, anti-inflammatory, anti-carcinogenic and neuro-protective actions. Chlorpyrifos (CPF) was used in 
this study as an animal model of PD. Model of CPF-induced Parkinsonism in rats produced neurotoxicity, oxidative 
stress, hyper-lipidemia, hyperglycemia and DNA damage. Seventy male rats were used in this study and divided into 
seven equal groups. After 6 weeks, the following groups were studied, control group, CPF group, HDN group, 
Sinemet group, CPF+HDN group, CPF+Sinemet group, and CPF+HDN+Sinemet group. Here in the present study, 
the treatment of parkinsonism with HDN alone or combined with sinemet provided a neuroprotection effect when 
given early in the course of the disease. In conclusion, HDN could be recommended as a disease-modifying therapy 
when given alone or mixed with L-dopa in course of Parkinson’s disease. 
[Hiam Rushdy A. Salem, Amira Abd El-Raouf Mohamed, Eman M. Saleh and Kamal A.F. Shalaby. Influence of 
Hesperidin combined with Sinemet on genetical and biochemical abnormalities in rats suffering from 
Parkinson’s disease. Life Sci J 2012;9(4):930-945] (ISSN:1097-8135). http://www.lifesciencesite.com. 145 
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1.Introduction 
     Parkinson's disease (PD) is the second most 
common neurodegenerativedisease after Alzheimer's 
disease (AD). According to many epidemiological 
data, the number of individuals affected by PD in the 
most populous nations worldwide is expected to rise 
and will double within the next several decades 
(Dorsey et al., 2007). This development constitutes 
an enormous public health challenge for the future 
concerning about the medical care and treatment cost 
(Löhle and Reichmann, 2010).Pathologically, PD is 
a neurodegenerative disease characterized, in part, by 
the death of dopaminergic neurons (DAergic) in the 
substantia nigra pars compacta (SNc). Clinically, PD 
has traditionally been defined by the presence of 
cardinal motor signs such as tremor, rigidity, 
bradykinesia, akinesia and postural instability. Other 
symptoms include fatigue, sleep abnormalities, and 
depression (Jankovic, 2008). Prominent pathological 
manifestations associated with degeneration of SNpc-
DAergic neurons include mitochondrial 
abnormalities (Dagda and Chu, 2009 ;Nishioka et 
al., 2010), excessive cytosolic dopamine (DA) 

oxidation, α-synuclein aggregates, 
autophagolysosome dysfunction, defects in the 
ubiquitin-proteasome system (UPS), oxidative stress, 
nitrosative stress, iron released from bound storage 
and a gradual loss of neuromelanin (NM) (Tofaris 
and Spillantini, 2005; Levy et al., 2009). 
     PD is associated with both genetic and non-
genetic contributing factors, with aging as the most 
prominent risk factor (Thomas and Beal, 2007). PD 
brains exhibit a reduction in mitochondrial complex I 
activity, which is both the rate-limiting step for 
mitochondrial respiratory chain activity and an 
important site for generation of reactive oxygen 
species (ROS). Reduction of complex I activity may 
lead to accumulation of ROS, which can further 
induce mitochondrial permeability transition, ATP 
depletion, and damage of DNA, lipids and proteins 
(Keeney et al., 2006).  
     The oxidation hypothesis suggests that the free 
radicals damage, resulting from DA’s oxidative 
metabolism through deamination by monoamine 
oxidase (MAO) enzyme, plays a role in the 
development or progression of PD. MAO activity 
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increases with the natural process of aging and can 
yield toxic products such as hydrogen peroxide, 
ammonia, and aldehydes (Bortolato et al., 2008;Naoi 
and Maruyama, 2010). Hydrogen peroxide normally 
is cleared rapidly by glutathione (GSH) but if it is not 
cleared adequately as in PD, it may lead to the 
formation of highly reactive hydroxyl radicals that 
can react with lipids of cell membrane to cause lipid 
peroxidation and cell damage. In PD, levels of 
glutathione are decreased, suggesting a greater 
oxidative damage (Bharath et al., 2002; Johnson et 
al., 2005).  
    Environmental factors have been shown to 
contribute to the incidence of PD by inducing 
mitochondrial dysfunction (Schneider and Zhang, 
2010). Pesticides represent one of the primary classes 
of environmental agents that associated with PD 
(Hatcher et al., 2008). Organophosphate (OP) 
compounds are potent neurotoxic chemicals widely 
used in agriculture, industry ,households and even as 
chemical weapons (Moreno et al., 2008).  
Chlorpyrifos (CPF)[O,O-diethyl-O-(3,5,6-trichloro-
2-pyridyl) phosphorothionate] is a  crystalline broad 
spectrum organophosphate insecticide utilized 
extensively in agriculture and for residential pest 
control throughout the world under the registered 
trademarks LORSBAN Insecticide and DURSBAN 
Insecticide (Saulsbury et al., 2009). CPF has been 
reported to exert their primary neurotoxic effects by 
inhibiting the acetylcholinesterase (AChE), the 
enzyme responsible for degradation of the 
neurotransmitter, acetylcholine (ACh), during 
neurotransmission. It phosphorylates the serine 
residue at the active site of AChE and thus inhibiting 
it causing accumulation of acetylcholine at the 
cholinergic synapses (Costa, 2006). 
    In addition to cause neurotoxicity, OPs are also 
related to a variety of physiological abnormalities 
including immunotoxicity (Galloway and Handy, 
2003), oxidative stress (Kamath et al., 2008;Wu et 
al., 2011), alterations in glucose homeostasis 
(Kamath and Rajini, 2007) and hyperglycemia 
(Joshi and Rajini, 2009). Also, some studies have 
shown that these compounds can also induce a 
disturbance in the lipid status, such as an increase of 
cholesterol and triglycerides levels that represents a 
risk factor for premature atherosclerosis (Ҫetin et al., 
2010; Lasram et al., 2009). However, there is little 
information in literature concerning the mechanisms 
involved in hyperlipidemia induced by OPs. 
    To date, 3,4-dihydroxyphenyl-L-alanine 
(levodopa/L-dopa) is the most effective medication 
for controlling PD symptoms, particularly those 
related to bradykinesia (Nagatsua and Sawadab, 
2009). However, the long-term treatment with L-
dopa can generate motor fluctuations, i.e. wearing off 

and dyskinesia (Schapira, 2008), since L-dopa and 
its metabolite dopamine (DA) can enhance oxidative 
stress and accelerate the degenerative process of 
residual cell lines (Blessing et al., 2003;Hattoria et 
al., 2009). L-dopa is a natural dopamine precursor 
that can cross the blood–brain barrier (BBB) to reach 
the brain where it is converted into DA by peripheral 
decarboxylase and stored in vesicles in order to be 
progressively released onto postsynaptic receptors. 
Peripherally, L-dopa is rapidly metabolized to DA by 
the enzyme aromatic amino acid decarboxylase 
(AADC) (Hardie et al., 1986).  
     Concomitant administration of inhibitors of extra-
cerebraldopa decarboxylase (IEDD) e.g. carbidopa 
(CD) which do not cross the blood–brain barrier, 
have permitted the peripheral conversion into DA to 
be blocked and allowed a fourfold reduction in the L-
dopa dose requirement as its plasma elimination half-
time has been shown to increase from 60 to 90 min 
(Leppert et al., 1988). The first marketed product 
containing a combination of levodopa and carbidopa 
was an immediate-release (IR) oral dosage form 
under the trade name of Sinemet and now it is the 
main treatment for PD (Goole and Amighi, 2009). 
    Efforts are made not only to improve the effect of 
L-dopa treatment for PD, but also to investigate new 
drugs with both antiparkinsonian and neuroprotective 
effects (Yuan et al., 2010). Nowadays, different 
natural supplements from plant origin are used as a 
complementary supplement in the treatment of many 
diseases by improving the efficacy of drug used or by 
minimizing the toxic side effect and so enhancing the 
state. Hesperidin (HDN), a flavonone glycoside, is an 
inexpensive and abundant byproduct of citrus 
cultivation (Susana et al., 2008). HDN was reported 
to have many biological effects including anti-
inflammatory, antimicrobial, anticarcinogenic, 
antioxidant effects and neuroprotective actions (Garg 
et al., 2001 ;Ebrahimi and Schluesener, 2012). It 
exhibits anti-oxidative properties by several different 
mechanisms, such as scavenging of free radicals, 
chelation of metal ions such as iron and copper which 
are of major importance for the initiation of radical 
reactions, inhibition of enzymes responsible for free 
radical generation and facilitation endogenous 
antioxidative defense system (Cai et al., 2006). 
     Hence the present study was aimed to investigate 
the protective efficacy of HDN as a complementary 
supplement combined with Sinemet to improve 
genotoxicity and biochemical abnormalities induced 
by CPF in the Swiss albino male rats. 
2.Materials & Methods 
2.1.Materials: 
2.1.1.Chemicals 
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-  Chlorpyrifos( CPF) was insecticide purchased from 
the Egyptian company for pesticides under the trade 
name “Drusban”.  
- Hesperidin (HDN) was purchased from Sigma-
Aldrich Company-Chemicals Private Ltd., India. It 
was suspended in distilled water and administered 
orally to rats.  
-  Sinemet was obtained as tablets manufactured by 
Global Napi Pharmaceuticals – Egypt under license 
from Merck & Corporate Inc., Whitehouse Station, 
New Jersey, USA. All other chemicals used in the 
experiment were of analytical grade. 
2.1.2 Experimental animals  
   Seventy adult male Swiss albino rats weighing 150-
200 g of the same age were used throughout this 
study. Animals were obtained from the animal house 
colony of National Research Center, Dokii, Giza, 
Egypt. Animals were maintained under standard 
conditions of ventilation, temperature (252C), 
humidity (60-70%) and light/dark condition (12/12h). 
The rats were housed in stainless steel cages and 
provided with free access to drinking water and food 
adlibitum.  
   Rats were orally administered their respective doses 
by gavage every day throughout the study. The local 
committee approved the design of the experiments, 
and the protocol confirms the guidelines of the 
National Institute of Health (NIH). 
    After two weeks of acclimatization, animals were 
divided into 7 groups (n=10).  
- Control group; rats were fed normally for 6 weeks. 
-Chlorpyrifos group (CPF); rats were orally 
administered with CPF (2mg/kg b.wt./day) for 
6weeks. 
-Hesperidin group (HDN); rats were orally 
administered with HDN (50mg/kg b.wt./day) 
according to the method of Balakrishnan and Menon, 
(2007) for 6weeks. 
-Sinemet group; rats were orally administered with 
sinemet (100mg/kg b.wt./day) according to Lindner 
et al., (1996) for 6weeks.  
-Chlorpyrifos plus hesperidin group (CPF+HDN); 
rats were orally administered with CPF (2mg/kg 
b.wt./day) for 6weeks then orally administered with 
HDN (50mg/kg b.wt./day) for another 6 weeks. -
Chlorpyrifos plus sinemet group (CPF+Sinemet); 
rats were orally administered with CPF (2mg/kg 
b.wt./day) for 6weeks then administered with sinemet  
(100mg/kg b.wt./day) for another 6 weeks.  
-Chlorpyrifos plus hesperidin and sinemet group 
(CPF+HDN+Sinemet); rats were orally administered 
with CPF (2mg/kg b.wt./day) for 6weeks then 
administered with HDN (50mg/kg b.wt./day) mixed 
with sinemet (100mg/kg b.wt./day) for another 6 
weeks. 
2.2. Methods: 

2.2.1.Toxicity studies 
   The procedure for the determination of LD100 and 
LD50 of tested CPF compound was carried out 
according to Reed and Muench, (1938). 
    A total of 60 adult male Swiss Albino rats were 
used to determine the LD100 and LD50 of CPF. The 
rats were divided equally into 6 groups representing 
doses from 0.25 to 8mg of CPF/ kg b.wt./day for 
6weeks with an increasing factor of 2. All animals 
were administrated by oral gavage with CPF at 
different doses. Mortality was recorded after 24 
hours, and the LD50 was calculated as follows: 
Log LD50= log LD next below 50% + (log increasing 
factor x proportionate distance). 
Proportionatedistance=

2.2.1.Biochemical analysis 
     At the end of the experiment, animals were 
anaesthetized and sacrificed by cervical dislocation 
after 24 hours fasting period from the final 
administration. Blood samples were collected in 
heparinized tubes and centrifuged at 5000 rpm for 10 
min to separate plasma samples. Plasma was 
separated by aspiration, transferred into micro-
centrifuge/eppendorf tubes and stored at -80ºC for 
evaluating of oxidative stress, lipid levels, and 
glucose. The brain was removed and cleared off 
blood and transferred immediately to ice cold 
container containing a sterile 0.9% NaCl and stored 
at -80ºC for the cholinesterase estimation and comet 
assay. Bone marrow samples were collected on slides 
by flushing at least one femur per animal with fetal 
calf serum for micronucleus assay: 
a-Blood analysis 
a.1.Estimation of lipid peroxidation: 

The quantitative measurement of lipid peroxidation 
in plasma was performed according to method of 
(Ohkawa et al., 1979). The malondialdyhyde (MDA) 
content, a measure of lipid peroxidation, was assayed 
in the form of thiobarbituric acid reacting substances 
(TBARS).  
a.2.Estimation of antioxidant enzymes: 

The activity of reduced glutathione (GSH) was 
assayed in the plasma according to the method of 
(Beutler et al., 1963). Total (Cu–Zn and Mn) 
superoxide dismutase (SOD; EC 1.15.1.1) was 
assayed according to the previous described method 
(Nishikimi et al., 1972). Catalase enzyme (CAT; EC 
1.11.1.6) was measured according to the method of 
(Aebi, 1984). Finally, Glutathione S-transferase 
(GST; EC 2.5.1.18) was measured according to the 
method of (Habig et al., 1974). 
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a.3.Estimation of total cholesterol, triglycerides, 
and glucose: 

Total cholesterol (TC) levels were assayed in 
the plasma according to the method of (Richmond, 
1973). Triglycerides (TG) levels were determined by 
enzymatic colorimetric methods according to the 
previous described method (Fassati & Prencipe, 
1982). Finally, plasma glucose levels were 
determined by an enzymatic method based on the 
oxidase/peroxidase system according to the method 
of (Trinder, 1969).  
b-Brain tissue analysis 
b.1.Estimation of acetyl cholinesterase (AchE): 
On the day of biochemical estimation, the entire 

brain was minced and homogenized with (10%w/v) 
cold phosphate-buffered saline (pH 7.4) by using a 
glass homogenizer. The homogenates were 
centrifuged at 5000 rpm for 5 min at 4° C to separate 
the nuclear debris. AchE (AChE; EC 3.1.1.7) was 
assayed by the method of (Henry, 1974). 
 
b.2.Cytogenetic studies: 
b.2.1.Bone marrow micronucleus (MN) assay: 
     To study micronucleus assay, rats were sacrificed 
24 h after treatment. Immediately after the animals 
were sacrificed, both femurs of the rat were removed 
and freed from the extra muscles. The epiphyses were 
cut and the bone marrow was flushed out by gentle 
flushing and aspiration with fetal calf serum (Valette 
et al., 2002).The cell suspension was centrifuged at 
1200 rpm for 10 min and the supernatant was 
discarded. A small drop of the re-suspended cell 
pellet was spread on clean glass slides and left till air-
dried. The bone marrow smears were made in five 
replicates and fixed in absolute methanol for 10 
minutes and stained with Giemsa at pH 6.8 (D’Souza 
et al., 2002).The number of micro-nucleated 
polychromatic erythrocytes (MNPCEs) and the 
percentage of micro-nucleated cells were scored from 
the smeared bone marrow slides. The micronucleus 
frequencies (expressed as percent micro-nucleated 
cells) were determined by analyzing the number of 
MNPCEs from at least 3000 polychromatic 
erythrocytes (PCEs) per animal. 
b.2.2.Determination of DNA damage (Comet 
assay): 
    The comet assay was performed according to 
reagent Kit for Single Cell Gel Electrophoresis Assay 
(Angelis et al., 1999). A small piece of brain tissue 
was placed into 1–2 ml of ice cold 1X PBS and20 
mM EDTA. Cell suspension was combined with low 
melting-point agarose (at 37°C) at a ratio of 1:10 
(v/v) and immediately 50 μl was pipetted onto Comet 

Slide. Slides were placed flat at 4°C in the dark for 
10 minutes. Slides were immersed in prechilledLysis 
Solution (2.5 M NaCl, 100 mM EDTA, 10 mMTris, 
and 1% Triton X-100, pH 10) for 1 h at 4°C in the 
dark. After lysis, the slides were transferred to a 
horizontal electrophoresis tank containing freshly 
prepared pre-cooled (4°C) alkaline electrophoresis 
buffer pH>13 (200 mMNaOH, 1 mM EDTA) and 
leaved for 20 min at 4°C in the dark for DNA 
unwinding. After DNA unwinding process, 
electrophoresis was carried out in the same buffer for 
30min at 0.7V/Cm (20–30 cm between electrodes) at 
4˚ C. Excess electrophoresis solution was gently 
drained and slides were immersed twice in dH2O for 
5 minutes each, then in 70% ethanol for 5 minutes. 
Samples were dried at ≤ 45°C for 10-15 minutes. 100 
μl of diluted SYBR Green I was placed onto each 
circle of dried agarose and placed in refrigerator for 
5minutes. After staining, the slides were dipped in 
chilled distilled water to remove excess stain and 
subsequently the covers lips were placed over the 
slides.The slides were examined under a fluorescent 
microscope. The length of DNA migration, image 
length, and DNA damage parameters were 
calculated. 
 
3.Results 
3.1. Single dose acute oral toxicity study of CPF  

Table (1):Acute lethal dose (LD100) and median 
lethal dose (LD50) of CPF in rats 

     Following administration of a single oral gavage 
dose of CPF, the rats were monitored daily for 
mortality. The results presented in Table (1) revealed 
that, the acute lethal dose (LD100) was 8mg/kg body 
weight, while the median lethal dose (LD50) was 
2mg/kg body weight for CPF after oral 
administration in Swiss Albino rats. 
3.2.Clinical signs:  
     No signs of toxicity were observed in the control, 
HDN, Sinemet groups. Toxic signs recorded in the 
CPF group include tremor, weakness, bradykinesia 
and death in animals Table (2). Animals in the 
CPF+HDN and CPF+Sinemet groups manifested 
mild tremor, improvement in the motor coordination 
and less number in death. 

 
 
 

Dose 
(mg/kg b. wt.) 

Number 
of animals 

Survivals 
(S) 

Deaths 
(D) 

Mortality 
% 

0.25 10 10 - - 
0.5 10 8 2 20% 
1 10 6 4 40% 
2 10 5 5 50% 
3 10 3 7 70% 
8 10 - 10 100% 
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Table (2): Effect of different treatment on the clinical signs in male rats through 6weeks. 
Treatment Week1 Week2 Week3 Week4 Week5 Week6 Total of 

death 
Total number 

of rats 
Control Clinical signs - - - - - - 0 10 

Number of death - - - - - - 

CPF Clinical signs Slow motion Slow motion & Tremor Slow motion & 
excessive  tremor 

6 10 

Number of death 1 - 1 1 1 2 

HDN Clinical signs - - - - - - 0 10 
Number of death - - - - - - 

Sinemet Clinical signs - - - - - - 0 10 
Number of death - - - - - - 

CPF+HDN Clinical signs Slow motion & 
excessive  tremor 

Mild tremor - - 1 10 

Number of death 1 - - - - - 

CPF+Sinemet Clinical signs Slow motion & 
excessive  tremor 

Mild tremor 2 10 

Number of death - - 1 1 - - 

CPF+HDN+ 
Sinemet 

Clinical signs Slow motion & 
excessive  tremor 

Mild tremor - 1 10 

Number of death - 1 - - - - 

 
3.3. Biochemical parameters 
    Concerning with the drugs used in this study, HDN 
treated group did not show statistically significant 
changes in MDA, GSH, TC, TG and glucose levels 
and SOD, CAT, GST and AchE activities compared 
to control group. Also, sinemet group showed no 
significant changes in SOD, CAT activities and TC 
levels compared to control group, however, GSH, 
MDA, GST, TG, glucose and AchE showed less 
significant changes (P<0.05) (Figures 1–9). 
3.3.1. Malondialdehyde (MDA) levels: 

The data summarized in Figure (1) indicated 
that, MDA levels were significantly increased 
(p<0.05) in rats received CPF alone or in 
combination with HDN and/or sinemet (CPF+HDN, 
CPF+Sinemet and CPF+HDN+Sinemet groups) 
when compared to control group. However, the same 
parameter of the latter three groups was significantly 
decreased (p<0.05) when compared to CPF treated 
group. Also, the positive effect of HDN was detected 
in CPF+HDN and CPF+HDN+Sinemet groups by 
decreasing in MDA level while, the sinemet did not 
show the same effect in CPF+Sinemet group 
comparing to control.  
3.3.2.. Superoxide dismutase (SOD) activity: 

  Figure (2) showed a significant increase (p<0.05) 
in SOD activity in groups treated with CPF, 
CPF+HDN, CPF+Sinemet and CPF+HDN+Sinemet. 
Also, the figure clarified the alleviation effect of 
HDN which exceeded the positive effect of sinemet. 
On the other hand, SOD activity was significantly 
sharp decreased in CPF+HDN, CPF+Sinemet and 
CPF+HDN+Sinemet treated groups compared with 
CPF-treated group. In addition, Figure (2) 
demonstrated the positive effect of HDN in 
CPF+HDN and CPF+HDN+Sinemet groups as 

detected by the significant decreasing (p<0.05) 
activity of SOD. 

 
Figure (1): Levels of MDA in the plasma of male albino 
rats in control and experimental groups. Data are 
represented as means ± SD; n=10 for each group 
Significance at p< 0.05. a Significant difference from 
control and other groups.b Significant difference from 
sinemet group and other groups. c Significant difference 
from chlorpyrifos group and other groups. CPF: 
chlorpyrifos; HDN: hesperidin. 

 
3.3.3. Catalase (CAT) activity: 

  The present study revealed that, CAT activity was 
significantly decreased (p<0.05) in rats received CPF 
alone or combined with sinemet and/or HDN when 
compared with the control group, while the same 
parameter was significantly increase (p<0.05) in the 
mixed groups (CPF+HDN, CPF+Sinemet and 
CPF+HDN+Sinemet) compared to CPF group as 
shown in Figure (3). 
3.3.4. Glutathione-S-transferase (GST) activity:  

Figure (4) demonstrated the positive effect of 
HDN in all groups containing it either alone or mixed 
with CPF and/or sinemet as detected by the 
significant increase (p<0.05) of GST activity 
compared to CPF-treated group. On the other hand, a 
significant decrease (p<0.05) was detected in the 
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activity of the same enzyme in CPF and Sinemet 
groups compared to the control group. 

Figure (2): SOD activityin the plasma of male albino ratsin 
control and experimental groups. Data are represented as 
means ± SD; n=10 for each group;  
Significance at p< 0.05. aSignificant difference from control 
and other groups.bSignificant difference from sinemet 
group and other groups. cSignificant difference 
fromchlorpyrifos group and other groups. 
CPF: chlorpyrifos; HDN: hesperidin. 
 

 
Figure (3): CAT activity in the plasma of male albino rats 
in control and experimental groups. Data are represented as 
means ± SD; n=10 for each group;  
Significance at p< 0.05. aSignificant difference from control 
and other groups.bSignificant difference from sinemet 
group and other groups. cSignificant difference 
fromchlorpyrifos group and other groups. 

CPF: chlorpyrifos; HDN: hesperidin. 
 

 
Figure (4): GST activity in the plasma of male albino rats 
in control and experimental groups. Data are represented as 
means ± SD; n=10 for each group;  
Significance at p< 0.05. aSignificant difference from control 
and other groups.bSignificant difference from sinemet 
group and other groups. cSignificant difference from 
chlorpyrifos group and other groups. 

CPF: chlorpyrifos; HDN: hesperidin. 
 

3.3.5. Reduced glutathione (GSH) levels: 
Figure (5) indicated that, CPF treatment led to a 

significant decrease (p<0.05) in GSH levels, while 
HDN showed significant recovery of this parameter 
(p<0.05) by enhancing its concentration in plasma. 
Treatment with HDN alone or mixed with CPF 
and/or Sinemet significantly alleviated the 
undesirable decreased levels of GSH comparing with 
CPF treated animals. It was also obvious that, the 
effect of HDN surpassed the traditional effect of 
sinemet. 

 
Figure (5): Levels of GSH in the plasma of male albino rats 
in control and experimental groups. Data are represented as 
means ± SD; n=10 for each group;  
Significance at p< 0.05. 
aSignificant difference from control and other 
groups.bSignificant difference from sinemet group and 
other groups. cSignificant difference from chlorpyrifos 
group and other groups. 
CPF: chlorpyrifos; HDN: hesperidin. 

 
3.3.6. Total cholesterol (TC) levels: 
   The data summarized in Figure (6) indicated that, 
TC levels were significantly increased (p<0.05) in 
rats received CPF alone or in combination with HDN 
and/or sinemet (CPF+HDN, CPF+Sinemet and 
CPF+HDN+Sinemet groups) when compared to 
control group. However, the same parameter of the 
latter three groups was significantly decreased 
(p<0.05) when compared to CPF treated group. Also, 
the positive effect of HDN was detected in 
CPF+HDN and CPF+HDN+Sinemet groups by 
decreasing in TC levels while, the sinemet showed 
the same effect in CPF+Sinemet group with less 
degree comparing to control. 
3.3.7. Triglycerides (TG) levels: 
    Figure (7) demonstrated the positive effect of HDN 
in all groups containing it either alone or mixed with 
CPF and/or sinemet as detected by the significant 
decrease (p<0.05) of plasma TG levels compared to 
CPF-treated group. On the other hand, a significant 
increase (p<0.05) was detected in the TG level in 
CPF and Sinemet groups compared to the control 
group 
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Figure (6): Levels of TC in the plasma of male albino rats 
in control and experimental groups. Data are represented as 
means ± SD; n=10 for each group; 
Significance at p< 0.05. 
aSignificant difference from control and other 
groups.bSignificant difference from sinemet group and 
other groups. cSignificant difference from chlorpyrifos 
group and other groups. 
CPF: chlorpyrifos; HDN: hesperidin. 
 

 
Figure (7): Levels of TG in the plasma of male albino rats 
in control and experimental groups. Data are represented as 
means ± SD; n=10 for each group; 
Significance at p< 0.05. aSignificant difference from control 
and other groups. bSignificant difference from sinemet 
group and other groups. cSignificant difference from 
chlorpyrifos group and other groups. 

CPF: chlorpyrifos; HDN: hesperidin. 
 
3.3.8. Glucose levels:  

The present study revealed that, glucose level 
was significantly increased (p<0.05) in rats received 
CPF alone or combined with sinemet and/or HDN 
when compared with the control group, while the 
same parameter was significantly decrease (p<0.05) 
in the mixed groups (CPF+HDN, CPF+ Sinemet and 
CPF+HDN+Sinemet) compared to CPF group as 
shown in Figure (8). 
3.4.Brain tissue  
3.4.1.Estimation of acetyl cholinesterase (AchE): 

The activity of AchEin brain tissues was highly 
significantly decreased in all CPF groups compared 
to the control group, while a significant increase (P < 
0.05) was detected in all sinemt groups compared 
with CPF-treated group Figure (9).Simultaneous 

treatment with HDN (HDN, CPF+HDN and 
CPF+HDN+sinemt groups) significantly abolished 
the inductive effect of CPF on AchE activity, this 
process expressed asenhancing the level of the 
enzyme in brain tissue (p<0.05). 

 

 
Figure (8): Levels of glucose in the plasma of male albino 
rats in control and experimental groups. Data are 
represented as means ± SD; n=10 for each group; 
Significance at p< 0.05. aSignificant difference from control 
and other groups.bSignificant difference from sinemet 
group and other groups. cSignificant difference from 
chlorpyrifos group and other groups. 

CPF: chlorpyrifos; HDN: hesperidin. 
 

 
Figure (9): AchE activity in the brain tissue of male albino 
rats in control and experimental groups.Data are 
represented as means ± SD; n=10 for each group; 
Significance at p< 0.05. aSignificant difference from control 
and other groups.bSignificant difference from sinemet 
group and other groups. cSignificant difference from 
chlorpyrifos group and other groups. 

CPF: chlorpyrifos; HDN: hesperidin. 
 
3.4.2.Cytogenetic studies: 
3.4.2.-Bone marrow micronucleus (MN) assay: 
    At the end of the treatment, there were no 
statistically significant changes in number of 
MNPCEs in HDN treated group compared with the 
control group. While, the comparison between the 
sinemet treated group and control group showed less 
significant changes in these parameters. On the other 
hand, CPF-treated group showed a sharp significant 
increase in the number of MNPCEs, indicating the 
occurrence of chromosome damages, compared with 
the control group Table (3). 
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Table(3): Results of bone marrow micronucleus 
assay in control and experimental groups 

Data are represented as means ± SD; n=10 for each group; 
Significance at p< 0.05. 
aSignificant difference from control and other groups.b 

Significant difference from sinemet group and other 
groups. c Significant difference from chlorpyrifos group and 
other groups. 
CPF: chlorpyrifos; HDN: hesperidin; MNPCEs: 
micronucleated polychromatic erythrocytes 

 
3.4.3.Determination of DNA damage (Comet assay): 
    Compared to the control group, there was a 
significant increase in the frequency (percentage) of 
MNPCEs in CPF-treated groups indicating the 
occurrence of chromosome damages, while 
comparing to CPF treated group, there was a 
significant decreased in the number of MNPCEs in 

all HDN and sinemet groups even those treated with 
CPF but the decrease in the CPF+HDN group was 
significantly sharp supporting that HDN was more 
effecting in treatment than sinemet.  
   In cytogenetics study, the DNA damage was 
assigned in the different groups by the comet assay. 
Following single-cell electrophoresis, the lengths of 
the comets (DNA tails) relied on the treatment, where 
longer tails indicating more DNA damage. Untreated 
control group and HDN group showed undamaged 
cell, most of the DNA is located in the head of the 
comet and no tails are evident,(Fig (10A) and (10B), 
respectively), which means no DNA damage is 
observed, while Fig (10C) illustrated the presence of 
less DNA in the tail (small tail length) in Sinemet. 
    On the other hand, Fig (10D) showed apoptotic 
cell, the nucleotide core is not distinguishable and 
comet tail was sharply longer after treatment of rats  
with CPF. For mixed groups, Fig (10E) showed a less 
significant damage of DNA in CPF+HDN treated 
groups, indicating the positive recovery impact of 
HDN to counteract the damage effect of CPF. Comet 
tails were substantially longer in CPF+Sinemet and 
CPF+HDN+Sinemet treated groups as shown in Fig 
(10F) and (10G), respectively. These results reflect 
the less effect of sinemet in ameliorating of the DNA 
damage.  

 

 
 
  

Number of   MNPCEs per 3000 
PCEs 

Groups 

(11±2.5) Control 
(115±20)ab CPF 
(10±2)c HDN 
(14±2.6)c Sinemet 
(23±3.4)abc CPF+HDN 
(46±8.4)abc CPF+Sinemet 
(30±4.3)abc CPF+HDN+Sinemet 
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4. Disscusion 
     The widespread use of pesticides and herbicides in 
the environment is of increasing concern because of 
their effects on the human health, wildlife, and 
ecosystems. Organophosphate (OP) pesticides are 
among the leading chemicals widely used for 
agricultural pest control throughout the world (Mehta 
et al., 2009).  
     Numerous experimental, epidemiological and 
clinical data showed the connection between both acute 
and chronic exposure to OP pesticides and damage to 
the nervous system (Lasram et al., 2009;SekarBabu et 
al., 2010). The neuro-toxic action of these compounds 
has been mainly explained by their ability to inhibit the 
activities of Ach E which is responsible for hydrolysis 
of acetylcholine playing a principal role in the 
transmission of neural impulses in the central and 
peripheral nervous system (Lotti, 2001).  
    An important causative role in the development of 
diseases of the nervous system has been played by the 
oxidative /antioxidative imbalance and disorders in 
lipid metabolism in the nervous tissue, as well as, a 
decrease in the number of the nervous cells (Oliveira 
and Di Paolo, 2010; Ziv and Melamed, 2010).  
   OP compounds have been reported to cause oxidative 
stress with consequent lipid per-oxidation and to 
induce apoptosis and necrosis in the brain under acute 
and chronic exposure (Üner et al., 2006; El-
Demerdash, 2011). Moreover, it has been reported that 
OP pesticides can cross the blood–brain barrier (BBB) 
and cause a loss of neurons in Particular regions of the 
brain that results in subsequent cognitive decline, 
impaired memory and attention, and motor function 
(Parran et al., 2005). These neuro-behavioral 
disturbances may eventually lead to Alzhimer’s 
disease, PD and other neuro-degenerative diseases 
(Kamel et al., 2007; Li et al., 2011).Epidemiologic 
studies reported that occupational exposures to OP 
insecticides are highly associated with increased risk of 
PD (Landrigan et al., 2005;Hancock et al., 2008).  
    One such OP which has spurred renewed interest is 
chlorpyrifos (CPF). CPF is an organophosphate 
insecticide known to produce oxidative stress in 
different human and animal tissues (Zama et al., 
2007;Uzun et al., 2010). In previous studies, it is 
reported that CPF causes oxidative damage and 
histopathological changes in various tissues such as 
brain (Giordano et al., 2007). Due to the fact that the 
OPs; particularly CPF, causes oxidative damage in the 
central nervous system, CPF was used in this current 
study to be injected in male rats which were used as 
CPF model of Parkinson's disease. Previous studies 
showed that exposure of male rats to OP pesticides 
induced oxidative stress, hyperglycemia, 
Hypercholesterolemia, hyper-triglyceridemia DNA 

damage and neurotoxicity in various rat tissues (Aly et 
al., 2010; Acker & Nogueira, 2012).  
    Reactive oxygen species (ROS) and its metabolites 
is the subject of intense research because of their active 
role in cellular physiology and pathogenesis of number 
of diseases. In healthy organisms, ROS production is 
counter balanced by antioxidant defense system to 
maintain an appropriate redox balance (Kruidenier and 
Verspaget, 2002). Organisms possess defense systems 
to escape the consequences of cell damage caused by 
ROS including enzymes such as catalase and 
superoxide dismutase and low molecular compounds, 
e.g., glutathione. Oxidative stress results when the 
balance between antioxidant systems and ROS is lost 
(Rao and Chhunchha, 2010). 
    Lipid per-oxidation is the process of oxidative 
degradation of polyunsaturated fatty acids and its 
occurrence in biological membranes causes impaired 
membrane fluidity and inactivation of a several 
membrane bound enzymes (Goel et al., 2005). MDA is 
one of the major oxidation products of peroxidized 
polyunsaturated fatty acids, and thus increased MDA 
content is an important indicator of lipid per-oxidation 
(Demir et al., 2011). In this study, MDA levels were 
increased in the CPF treated groups. So, in agreement 
with Gultekin et al., (2000), it might be due to potent 
lipid per-oxidation effects of CPF. 
    SOD and CAT are the most important defense 
mechanisms against toxic effects of ROS. SOD 
catalyzes the conversion of superoxide radicals to 
hydrogen peroxide and molecular oxygen, also termed 
as a primary defence, as it prevents further generation 
of free radicals. CAT converts hydrogen peroxide into 
water and molecular oxygen, and hence catalyzes its 
removal (Schneider and de Oliveira, 2004).  It has 
been reported that the increased activity of SOD is 
known to serve as protective responses to eliminate 
reactive free radicals (Celik and Suzek, 2009). Other 
studies reported that increased SOD activity may 
induce cell death through the accumulation of 
hydrogen peroxide (Saggu et al., 1989). The present 
study demonstrated that CPF intoxication induces an 
elevation in SOD activity as well as a reduction in CAT 
activity. Similarly, in the previous studies, it has been 
reported that SOD activity increased in rat tissues by 
OP pesticides exposure (Sarabia et al., 2009). 
(Tuzmen et al., 2007; Shittu et al., 2012) showed that 
chronic administration of CPF causes the decrease in 
pituitary gland and testicular CAT activities. The 
decline in CAT activity, observed in this study, could 
be due to the excess production of superoxide radicals 
(Eraslan et al., 2007) since superoxide radicals 
converts feroxy state of CAT to ferryl state, which is an 
inactive form of the CAT (Freeman and Crapo, 1982). 
The increase in SOD activity and decrease in CAT 
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activity could have been related to increased oxidative 
stress caused by CPF exposure. 
    GSH has been reported to act as free radical 
scavenger and also to replenish intracellular stores of 
endogenous antioxidants, or as thiol-reducing agents 
(Valko et al., 2007). During the metabolic action of 
GSH, its sulfhydryl group becomes oxidized resulting 
with the formation of the corresponding disulfide 
compound, GSSG (oxidized form) (Meister and 
Anderson, 1983). In the current study, a significant 
depletion of GSH was noted in the CPF treated group. 
The decrease in GSH level could be due to the presence 
of free radicals produced by CPF. These effects have 
been previously observed in vitro and in vivo studies 
(Maran et al., 2009). Verma et al., (2007) proved that 
rats exposed to CPF exhibited reductions in GSH levels 
and increases in lipid peroxidation in the brains and 
livers. Glutathione-S-transferases (GST) are 
detoxifying enzymes that catalyze the conjugation of a 
variety of electrophilic substrates to thiol group of 
GSH, producing less toxic forms (Mansour and 
Mossa, 2009). OP pesticides have been reported to 
significantly inhibit GST activity in various rat tissues 
(Khan and Kour, 2007). The results of the present 
study show a significant decrease in GST activity in 
CPF group which is in line with previous reported 
studies (Kalender et al., 2012).  The decrease in GST 
activity can be seen as a result of decreasing levels of 
GSH following CPF exposure (Rai and Sharma, 
2007). In the present study, the decreased GST 
activities and GSH level might reflect cellular 
oxidative stress due to CPF exposure. 
    In the current study, we reported the hyperglycemic 
and hyperlipidemic effects of CPF after an 
administration in rats. Evidence has been found to 
suggest hyperglycemia as a characteristic outcome of 
CPF poisoning (Rahimi and Abdollahi, 2007). 
Hyperglycemia in experimental animals following 
acute exposure to OPs appears to be rapid in onset and 
transient in nature (Lasram et al., 2008;Joshi and 
Rajini, 2012). Hypercholesterolemic and 
hypertriglyceridemic effects indicate the toxicity of 
CPF. Accordingly, (Acker & Nogueira, 2012) 
demonstrated that a single acute CPF administration in 
rats caused hyperglycemic and hyperlipidemic effects 
in rats.This increased level of cholesterol is attributed 
to the increased activity of 3-hydroxy-3-methyl-
glutaryl CoA reductase (HMG-CoA reductase) and 
increased incorporation of labelled acetate into 
cholesterol (Brunzell et al., 1983). 
   Neurotoxicity of OP compounds has been mainly 
explained by accumulation of acetylcholine (Ach), due 
to the inhibition of AChE activities, that produces 
cholinergic effects (Celik and Isik, 2009). AChE 
activity is known as biomarker of chronic toxicity in 
human (Singh et al., 2011) and experimental animals 

(Dwivedi and Flora, 2011) following pesticide 
exposure. The present study reported a significant 
decrease in brain AChE activity in the CPF group as 
compared to control. This result is in agreement with 
the previous studies that reported the inhibition of 
AChE activity in animals intoxicated with OP 
insecticides (Jintana et al., 2009; Catano et al., 2008). 
Darvesh et al., (2003) reported that the decreased 
AChE might be referred to the increase in lipid per-
oxidation inducing deformities of cellular membranes, 
and disturbing metabolic and nervous activity.  
   CPF-exposed animals were investigated in the 
current study for genotoxic effects using the comet 
assay and micronucleus assay. CPF-induced DNA 
damage was observed in brain tissues, as evidenced by 
a significant increase in the Comet tail length (µm) in 
the exposed rats, which is consistent with other reports 
(Shadnia et al., 2005;Atherton et al., 2009). In this 
context, a positive correlation was drawn between ROS 
generation and tail length in the exposed animals of 
this study. As shown the increase in the comet tail 
length due to DNA damage in CPF intoxicated rats 
may be due to the increase in the oxidative stress. 
Bagchi et al., (1995) examined that in vitro andin vivo 
administration of CPFresulted in two fold increases in 
DNA single strand breaks which may be due to the 
generation of ROS. CPF is known to inhibit P450 
enzyme system and results in free radical production, 
which causes DNA damage (Dinsdale and Verschoyle, 
2001). The current result was in agreement with Ding 
et al., (2012) who reported that the exposure of 
children to OP was associated with the increased 
generation of 8-hydroxydeoxyguanosine (8-OHdG), 
suggesting that exposure to OP may play an important 
role in DNA damage in children. In the present study, 
the results of CPF proved its toxic effect by causing of 
several changes like brain DNA damage, neurotoxicity, 
oxidative stress, hyperlipidemia, and hyperglycemia. 
In the present study, some clinical signs were observed 
in the CPF group. The deficit in the motor coordination 
and appearance of tremor were occured in the rats of 
CPF group as signs of toxicity. Also, a number of rats 
were dead by administration of this insecticide. This 
finding is similar to those recorded by Ambali et al., 
(2010). Recently, these results were confirmed by 
Ambali and Aliyu, (2012). This may be due to damage 
to the portion of the brain responsible for motor 
coordination, probably due to oxidative stress as 
exemplified by increased oxidative stress, 
hyperlipidemia, hyperglycemia and DNA damage in 
the group. Also, the locomotor deficits recorded in the 
CPF group may be partly due to either oxidative 
damage to the muscle or impairment of neuronal 
transmission as a result of paralysis of the 
neuromuscular junction apparently resulting from 
prolonged AChE inhibition, leading to accumulation of 
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ACh in the cholinergic receptors in the peripheral and 
central nervous system. The accumulation of ACh in 
the cholinergic receptors leads to muscarinic, nicotinic 
and central nervous cholinergic syndromes (Eaton et 
al., 2008). 
    Although L-dopa remains as the gold standard 
replacement symptomatic therapy, it could contribute 
to bad prognosis of PD. A number of papers have 
suggested that L-dopa promotes neurodegeneration and 
accelerates progression of PD by way of oxidative 
metabolism (Du et al., 2009; Muller et al., 2004). In 
the present study, sinemet treated group showed a less 
significant increase in DNA damage with slightly 
increase in the lipid peroxidation and decrease in the 
levels of GSH, GST and AchE, compared to control 
group. It also showed a less significant increase in the 
levels of glucose and TG with slightly increase in TC 
levels. Numerous studies reported exogenous L-dopa 
could contribute to neurotoxicity via either oxidative 
stress as it has the potential to auto-oxidize to quinone 
and semiquinone, generating ROS and depleting 
striatal GSH (Hattoria et al., 2009), or by induction of 
apoptosis, as evidenced by accelerated activity of 
caspase-3 and DNA damage by a mechanism 
independent of oxidative stress (Maharaj et al., 2005; 
Pedrosa and Soaresda-Silva, 2002). The quinone 
products of L-Dopa auto-oxidation could also bind to 
and deplete GSH levels, further reducing antioxidant 
defenses available to dopamine neurons. But, there 
were no changes in the activities of SOD and CAT in 
sinemet treated group compared to control group. 
Moreover, L-Dopa treatment showed a hyperglycemic 
effect in the plasma of fasted wister rats (Furman and 
Wilson, 1979). Also, in this study, the treatment of 
CPF-intoxicated rats with sinemet showed a less 
significant amelioration in the antioxidant activities, 
MDA and GSH levels compared to the CPF treated 
group.  

  Dopaminergic neurons oxidize dopamine by 
monoamine oxidase, a reaction known to cause 
production of superoxide and hydrogen peroxide. 
Consequently, dopaminergic neurons are in a perpetual 
state of oxidative stress, and this imbalance may lead to 
reduced levels of endogenous antioxidants. The brain is 
only 2–3% of the total body mass, but it consumes 20% 
of body oxygen. Cells in the brain are particularly 
susceptible to oxidative damage due to high levels of 
polyunsaturated fatty acids in their membranes and 
relatively low activity of endogenous antioxidant 
enzymes (Miller et al., 2009). Recent studies 
demonstrated that adding L-dopa to the mesencephalic 
cultures showed a decrease in the number of viable 
cells, reduction in neurite length, DNA damage, and 
distinct signs of oxidative stress (Mosharov et al., 
2009;Sabens et al., 2010). L-dopa toxicity was reduced 
in mesencephalic cultures obtained from parkin 

knockout mice that have increased content of 
glutathione (Casarejos et al., 2005). A reduction in the 
number of DAergic neurons was reported after direct 
intranigral infusion of L-dopa in rats (Reksidler et al., 
2009). Brain infusion or i.p. injection of the drug 
increased the levels of hydroxyl radical (-OH) and 
nitric oxide (NO) in substantianigra and the striatum 
(Itokawa et al., 2006;Golembiowska et al., 2008). 
There were signs of lipid peroxidation in the cortex in 
monkeys treated with L-dopa (80 mg/kg with 
carbidopa or entacapone) for 13 weeks (Zeng et al., 
2001; Lyras et al., 2002). Isobe et al., (2006) observed 
higher levels of 3- nitro-tyrosine (a marker of oxidative 
stress caused by ONOO-) in the cerebrospinal fluid 
(CSF) of patients treated with L-dopa (450 mg, 8 
weeks). Another effect of L-dopa therapy is an increase 
of homocysteine in the plasma level. Homocysteine 
levels correlate with the plasma levels of β-amyloid 
and α-synuclein, considered the systemic markers of 
neuro-degeneration (Obeid et al., 2009; Zoccolella et 
al., 2010). 
    Numerous neurodegenerative diseases such as PD 
are associated with neurodegeneration; describes the 
loss of neuronal structure and function. Nowadays, 
consumption of dietary flavonoids has been associated 
with reduced risk of neurodegenerative diseases in 
human (Weinreb et al., 2004; Sutherland et al., 2005) 
and considered as a neuroprotective agent against many 
neurodegenerative diseases in mice and rats (Zbarsky 
et al., 2005; Kumar and Kumar, 2010). The 
antioxidant properties of flavonoids depend on both 
metal-chelating properties and free radical scavenging 
of ROS (Haller and Hizoh, 2004). HDN, a naturally 
occurring methoxylated citrus flavonoid presents in 
fruits and vegetables and hence lipophilic in nature, has 
been reported to exert a wide range of pharmacological 
effects including antioxidant, antihypercholesterolemic, 
anti-inflammatory, anticarcinogenic and 
neuroprotective actions (Tommasini et al., 2005; 
Ebrahimi and Schluesener 2012). It is able to 
penetrate BBB and used as a potential antioxidant 
neuroprotective agent (Youdim et al., 2003;Hwang 
and Yen, 2008). Over all above data suggests that 
HDN can be added to the growing list of dietary-
derived polyphenolic compounds that exert beneficial 
actions in the central nervous system.In this study 
HDN was used as a neuroprotective drug alone and 
with sinemet in a CPF rat model of Parkinson’s 
disease. The direct protective effect of HDN has been 
described in the various cell types of the central 
nervous system, increasing neuronal progenitors 
survival, improving neurobehavioral alterations, 
attenuating oxidative damage and restoring antioxidant 
and mitochondrial complex enzyme activities (Nones 
et al., 2010;Gaur et al., 2011).  
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    In the present study, administration of HDN to CPF-
treated group showed an improvement in the levels of 
endogenous antioxidant enzymes (SOD, CAT and 
GST), GSH and AchE. Also, HDN significantly 
attenuated the oxidative stress along with lipid 
peroxidation (MDA) compared with CPF-treated 
group. HDN supplementation lowered the levels of 
plasma total cholesterol and triglycerides. 
Antihypercholesterolamic activities of HDN in CCl4 
induced hypercholesterolamic rats have been reported 
(Naveen et al., 2005). This observation was in line with 
previous studies that supplementation of HDN has been 
found to significantly lower the cholesterol level and 
triglyceride levels in nicotine-treated rats 
(Balakrishnan and Menon, 2007).  
     Hypocholesterolemic effect of HDN may be 
mediated via reduction in the HMG-CoA reductase 
activity (Lee et al., 1999). Moreover, HDN was 
recorded to ameliorate the hyperglycemic effect of 
CPF. This is in line with studies that reported the 
antihyperglycemic properties of HDN against diabetic 
complications in a rat model of type 2 diabetes mellitus 
(T2DM) by potentiating the antioxidant defense system 
(Abdel-moneim et al., 2011;Mahmoud et al.,2012).  
    Regarding to cytogenetics studies, HDN 
significantly decreased the genetic damage which 
visualized by the decrease in comet tail length in brain 
tissues and the number of MNPCEs in bone marrow 
compared with CPF-treated group. Moreover, HDN has 
a positive effect when combined with sinemet in 
CPF+HDN+Sinemet group by ameliorating the toxicity 
of CPF and the side effects of sinemet drug. On the 
other hand, HDN alone does not show any biochemical 
alterations or DNA damage which in turn indicating the 
protective nature of the product. Improvement of these 
results in CPF+HDN-treated rats in comparison to CPF 
intoxicated rats demonstrated the effectivness of HDN 
in the treatment of oxidative stress, DNA damage and 
neurotoxicity. This observation was in line with 
previous studies (Wilmsen et al., 2005;Balakrishnan 
and Menon, 2007). HDN treatment has been 
demonstrated to improve GSH levels in liver and 
kidneys and decrease in levels of 8-
hydroxydeoxyguanosine (8-OHdG), a product of DNA 
damage, in the urine of diabetic rats (Miyake et al., 
1998). A report by (Chen et al., 2010) showed that 
HDN was able to prevent tert-butyl hydroperoxide (t-
BuOOH)-induced cell damage by augmenting cellular 
antioxidant defense. HDN has also been reported to act 
as a powerful consumer of superoxide, singlet oxygen 
and hydroxyl radicals (Pradeep et al., 2008), 
contributing significantly to the intracellular 
antioxidant defense system. Recently studies 
demonstrated that HDN has powerful protective effects 
against DNA damage induced by gamma irradiation in 
mice by effectively scavenging the free radicals that 

produces damage to DNA (Hosseinimehr et al., 2009; 
Kalpana et al., 2011).   Further, Hosseinimehr and 
Nemati (2006) have also reported that HDN possesses 
strong anti-clastogenic activity against γ-irradiation 
induced bone marrow damage in mice by reducing the 
micronuclei frequency. ROS has the ability to 
propagate the initial attack on lipid rich membranes of 
the brain to cause lipid per-oxidation and hence threat 
neuronal survival. The neurons are highly vulnerable to 
oxidative insults due to low level of GSH (Dringen, 
2000). The present study recorded an increase in the 
content of GSH and decrease in the extent of lipid per-
oxidation with the treatment of HDN. These results 
were in concordance with earlier reports, where 
flavonoids had been used for the treatment of different 
type of brain diseases (Jungsook, 2006;El-Sayed et al., 
2008). It was also reported that HDN offers protection 
by terminating the lipid per-oxidation side chain rather 
than scavenging extracellular non-lipid radicals that 
initiate lipid per-oxidation (Heffner and Repine, 
1989).  
   Treatment with HDN was shown to have Uimpaired 
by CPF. This reaffirms the fact that oxidative stress is 
partly involved in the short-term motor coordination 
deficit induced by acute CPF exposure. HDN was able 
to improve the efficiency of locomotion partly due to 
its antioxidant and AChE restoration properties which 
ultimately improve neuronal activity. Moreover, HDN 
is a good hypo-triglycerolemic and hypo-
cholesterolemic agent (Steinberg and Khoo, 1977) as 
recorded in the present study. 
Long term treatment with a flavonoid 
(epigallocatechingallate) increased the life span and 
enhanced movement abilities in a transgenic 
Drosophila melanogaster model of PD (Ortega-
Arellano et al., 2011). Recently with respect to the 
brain, flavonoids, such as those found in berries and 
citrus, have been shown to be highly effective in 
preventing neurodegeneration in both animals and 
humans. Despite the need for these additional studies, 
the evidence to date strongly suggests that flavonoids 
represent precursor molecules in the quest to develop 
of a new generation of drugs capable of counteracting 
neuroinflammation and associated neurodegenerative 
disease (Spencer et al., 2012).  
 
Conclusion: 

In conclusion, Overall data suggested that HDN can 
be used as a therapeutical drug in neurodegenerative 
diseases by adding it to dietary-derived poly-phenolic 
compounds that exert beneficial actions in the central 
nervous system. Also, the results of present 
investigation suggest that HDN acts an efficient neuro-
protector against the neuro-degeneration induced by 
CPF of Swiss albino rats and it could be recommended 
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as a disease-modifying therapy when given with 
sinemet early in course of Parkinson’s disease. 
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1. Introduction 

MRP was first introduced in 1970's; thereafter, 
many researchers, papers, books, industries, 
companies and even different sciences have applied it 
(Dolgui et al., 2007). In manufacturing environments 
with complex product structures and multiple 
production stages, material requirements planning 
(MRP) systems are the most commonly used for 
production planning and material supply decision 
making. In some researches, the advantages and 
disadvantages of MRPs have been explained. (see 
Safizadeh et al., 1986; Harhen, 1988 ; Browne et al., 
1996).  Material requirement planning (MRP) is 
deployed in order to model integrated business 
systems. MRP is a computer-based information 
system designed to handle ordering and scheduling of 
inventories (e.g. raw materials, component parts, and 
subassemblies). It has been designed primarily for 
complex production planning environments. 
Significant benefits such as improved customer 
service, better production scheduling, and reduced 
manufacturing costs are some of the key benefits. 
MRP has evolved from a simplistic representation in 
the 1980s to today’s powerful and comprehensive 
versions, i.e. manufacturing resource planning 
(MRPII) and enterprise resource planning (ERP). 

In MRP systems, the master production schedule 
(MPS) represents a plan for the production of all end-
items over a given planning horizon. It specifies how 
much of each end-item will be produced in each 

planning period, so that future component production 
requirements and materials purchases can be 
calculated using MRP component- explosion logic. As 
such, the MPS has to be feasible so that components 
can be produced within the capacityavail able in each 
time period. It is clear that there is a role here for a 
planning tool that efficientlytakes capacityand the 
MRP explosion into account at the same time, a point 
made by Shapiro (1993).   

MRP determines the quantityand timing of the 
acquisition of dependent demand items needed to 
satisfy master schedule requirements. One of its main 
objectives is to keep the due date equal to the need 
date, eliminating material shortages and excess stocks. 
MRP breaks a component into parts and 
subassemblies, and plans for those parts to come into 
stock when needed. MRP relates each component or 
subassemblyto every other part and to the component 
as a whole. With computer technologyadvances, 
maintenance and repairs have become integrated 
within the system. MRP is sold for manufacturing 
applications, but it could potentiallybe useful in 
aircraft parts inventory.  Material Requirements 
Planning (MRP) has fallen into disfavor during the 
last ten years, as demonstrated by the extensive 
literature and conference material coming out of 
organizations like the American Production and 
Inventory Control Society (APICS) which discuss its 
shortcomings (Berger, 1987). MRP has received 
intense challenges of its e€ectiveness from Japan. In 
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batch manufacturing environment, material 
requirements planning (MRP), manufacturing 
resource planning (MRPII) or enterprise resource 
planning (ERP) has been recommended as the ideal 
system. Since the MRP release logic is deployed in 
MRPII and ERP systems, when they are used for 
production planning and scheduling, the scheduled 
outputs are identical. This research focuses on their 
roles in production planning and scheduling, therefore 
the use of these systems in batch manufacturing 
enterprises is referred as MRP-controlled 
manufacturing environment. The Materials 
Requirements Planning (MRP) approach, applied in 
production planning and management has some 
weaknesses. Despite several shortcomings, the MRP 
concept is still widely used in practice for materials 
planning and control. One of the major drawbacks is 
that MRP does not explicitly take into consideration 
any uncertainty inherent in the planning data (see 
Vollmann et al., 2005). 

Decision makers usually are more confident 
making linguistic judgments than crisp value 
judgments. This phenomenon results from inability to 
explicitly state their preferences owing to the fuzzy 
nature of the comparison process. Many studies have 
continually introduced the fuzzy concept to improve 
MCDM and solve linguistic and cognitive fuzziness 
problems. For example, fuzzy theory and AHP are 
combined to become the Fuzzy AHP (FAHP) method 
(Cheng, 1997; Cheng et al., 1999), which is a fuzzy 
extension of AHP, and was developed to solve 
hierarchical fuzzy problems. FAHPs are systematic 
approaches to the alternative selection and 
justification problem that use the concepts of fuzzy set 
theory and hierarchical structure analysis. FAHP can 
be applied to measure fuzzy linguistic cognition, and 
suffers form the disadvantage of unstable (i.e., non-
unique) results being obtained by different 
defuzzification methods, and the ordering of 
alternatives will arise ranking reversion 
(Gharakhani٫2012). 

The remainder of this paper is organized as 
follows: Section 2 discusses the Effective Factors in 
MRP implementation. Section 3 discusses the fuzzy 
AHP method. Section 4 outlines an empirical study to 
show the process of AHP method to priorities the 
Effective Factors in MRP implementation. Section 5 
carries our conclusions and suggestions. 
2. Effective Factors in MRP implementation 

Material requirement planning (MRP) is a plan 
for the production and purchase of the components 
used in making items in the master production 
schedule. It shows the quantities needed and when 
manufacturing intends to make or use them (Arnold٫ 
1998). The application of this popular tool in 
materials management has greatly reduced inventory 

levels and improved productivity.   Based on the 
previous literatures, we focus on eight Effective 
Factors in MRP implementation. The factors used in 
relevant literatures are as follows: 

Top management support, Formal project 
planning, Data Accuracy, Organizational 
arrangement, Education, Control policies and 
procedures, software / hardware Characteristics and 
employees’ individual Characteristics (Alberto 
petroni‚ 2002). 
3. The fuzzy AHP method 
3.1. Analytic hierarchy process (AHP) 

The AHP methodology, which was developed by 
Saaty (1980), is a powerful tool in solving complex 
decision problems.AHP integrates experts’ opinions 
and evaluation scores, and devises the complex 
decision-making system into a simple elementary 
hierarchy system. The evaluation method in terms of 
ratio scale is then employed to perform relative 
importance pair-wise comparison among every 
criterion. This method decomposes complicated 
problems from higher hierarchies to lower ones. In the 
AHP approach, the decision problem is structured 
hierarchically at different levels with each level 
consisting of a finite number of decision elements. 
The upper level of the hierarchy represents the overall 
goal, while the lower level consists of all possible 
alternatives. One or more intermediate levels embody 
the decision criteria and sub-criteria (Partovi, 
1994).Through AHP, the importance of several 
attributes is obtained from a process of paired 
comparison, in which the relevance of the attributes or 
categories of drivers of intangible assets are matched 
two-on-two in a hierarchic structure. 
3.2. Determining the evaluation dimensions weights 

This research employs fuzzy AHP to fuzzify 
hierarchical analysis by allowing fuzzy numbers for 
the pairwise comparisons and find the fuzzy 
preference weights. In this section, we briefly review 
concepts for fuzzy hierarchical evaluation. Then, the 
following sections will introduce the computational 
process about fuzzy AHP in detail. 
3.2.1. Establishing fuzzy number 

To deal with vagueness of human thought, Zadeh 
(1965) first introduced the fuzzy set theory, which 
was oriented to the rationality of uncertainty due to 
imprecision or vagueness. A major contribution of 
fuzzy set theory is its capability of representing vague 
data. The theory also allows mathematical operators 
and programming to apply to the fuzzy domain. A 
fuzzy set is a class of objects with a continuum of 
grades of membership. 

The mathematics concept borrowed from Hsieh, 
Lu, and Tzeng (2004) and Liou et al. (2007). 
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A fuzzy number Ã on R to be a TFN if its 
membership function is �Ã(�): R     [0, 1] is equal to 

following Eq. (1): 

μ
Ã

(x) =

⎩
⎪
⎨

⎪
⎧

                      
(� − �)

(� − �)
                   � ≤ � ≤ m                                                                                                              

(� − �)

(� − �)
                   � ≤ � ≤ u                                                                                                             

0                         ��ℎ������                                                                                                     (1)   

�  

 
From Eq. (1), l and u mean the lower and upper bounds of the fuzzy number Ã, and m is the modal value for Ã 
(as Fig. 1). The TFN can be denoted by Ã= (l, m, u).  

 
3.2.2. Determining the linguistic variables  

 
Generally, the decision-making problem is made 

under uncertainties, vagueness, fuzziness, risk, time 
pressure and some information is incomplete or 
missing. For example, it is difficult for decision 
makers to give an exact value to express their opinion 
on a company’s capability. They prefer to describe 
their feeling in the fuzzy term. The triangular fuzzy 
number is the simplest fuzzy number and is used most 
frequently for expressing linguistic terms in research 
(Chen, 2000; Deng, 2006). 

An appropriate linguistic variable set can help 
decision makers to give right judgments on decisions. 

Here, we use this kind of expression to 
evaluation dimension by nine basic linguistic terms, as 
‘‘Perfect,” ‘‘Absolute,” ‘‘Very good,” ‘‘Fairly good,” 
‘‘Good,” ‘‘Preferable,” ‘‘Not Bad,” ‘‘Weak 
advantage” and ‘‘Equal” with respect to a fuzzy nine 
level scale. In this paper, the computational technique 
is based on the following fuzzy numbers defined by 
Gumus (2009) in Table 1. Here, each membership 
function (scale of fuzzy number) is defined by three 
parameters of the symmetric triangular fuzzy number, 

the left point, middle point, and right point of the 
range over which the function is defined. (Note 1). 
3.2.3. Fuzzy AHP 

Fuzzy theory has been widely used for assisting 
in decision making where fuzziness exists in defining 
variables (Seo et al., 2004).  

AHP involves the principles of decomposition, 
pairwise comparisons, and priority vector generation 
and synthesis. Though the purpose of AHP is to 
capture the expert’s knowledge, the conventional 
AHP still cannot reflect the human thinking style. 
Therefore, fuzzy AHP, a fuzzy extension of AHP, was 
developed to solve the hierarchical fuzzy problems. In 
the fuzzy AHP procedure; the pairwise comparisons 
in the judgment matrix are fuzzy numbers that are 
modified by the designer’s emphasis. 

Then, we will briefly introduce that how to carry 
out the fuzzy AHP in the following sections. 

Step1: Construct pairwise comparison matrices 
among all the elements/criteria in the dimensions of 
the hierarchy system. Assign linguistic terms to the 
pairwise comparisons by asking which is the more 
important of each two dimensions, as following 
matrix Ã. 

 
 

Ã = �

1 ���� ⋯ �� ��

���� 1 ⋯ �� ��
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����

⋮
����

⋱ ⋮
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Where 

 

α���= �
9���, 8���, 7���, 6���, 5���, 4���, 3���, 2���, 1���, 8���, 1�, 2�, 3�, 4�, 5�, 6�, 7�, 8�, 9�,   1, i ≠ j
1                                                                                                                               i = j

� 

 
Step 2: To use geometric mean technique to define the fuzzy geometric mean and fuzzy weights of each criterion by 
Hsieh et al. (2004) 

r�� = �α��� ⨂ … ⊗  α� ��⊗ … ⊗ α����
�/�

 

w� � = r��⨂ [r��⨁ … ⊗ r� �⨁ … ⊕ r� �]�� 
 
Where ���� is fuzzy comparison value of dimension i to criterion j, thus, ��̃ is a geometric mean of fuzzy comparison 

value of criterion i to each criterion, ��� is the fuzzy weight of the ith criterion, can be indicated by a TFN, w� � =
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(lw�, mw�, uw�). The lwi, mwi and uwi stand for the lower, middle, and upper values of the fuzzy weight of the ith 
dimension. 
4. Data analysis

 
Data analysis is divided into three sub-sections: (1) 
Fuzzy AHP questionnaire design, (2) The calculation 
process of fuzzy AHP method, (3) analyzing the 
evaluation criteria of significance. 
4.1. Fuzzy AHP questionnaire design 

This research designed questionnaire for fuzzy 
AHP. This questionnaire composed of two parts; the 
first part outlines each criteria definition for easy 
understanding and response. The second part is a 
pairwise comparison to evaluate the importance of 
each criterion using Scale of fuzzy number that 
displayed in table 1.  
4.2. The calculation process of fuzzy AHP method 

This study uses an expert interview method. The 
objects were professional experts of the Iran khodro 
Company in Iran (15 experts). The evaluation factors 
symbols in this study are as follows: Top management 
support (A), Formal project planning (B), Data 
Accuracy (C), Organizational arrangement (D), 
Education (E), Control policies and procedures (F), 

software / hardware Characteristics (G) and 
employees’ individual Characteristics (H).  

Data collected from the experts was analyzed 
with the fuzzy AHP method. The steps were 
conducted as the following. 

We adopt fuzzy AHP method to evaluate the 
weights of different dimensions for the Effective 
Factors in MRP implementation. Following the 
construction of fuzzy AHP model, it is extremely 
important that experts fill the judgment matrix. The 
following section demonstrates the computational 
procedure of the weights of factors. 
 (1) According to the committee with fifteen 
representatives about the relative important of factor, 
then the pairwise comparison matrices of factors will 
be obtained. We apply the fuzzy numbers defined in 
Table 1. We transfer the linguistic scales to the 
corresponding fuzzy numbers. 
 (2) Computing the elements of synthetic pairwise 
comparison matrix by using the geometric mean 
method suggested by Buckley (1985) that is: 

 

α���= �α���
�  ⨂ α���

�⨂ … ⨂ α� ��
���  , for α��� as the example:  

���� = (1/6‚1/7‚1/8)⨂  (1/3‚1/4‚1/5) ⨂ ⋯ ⨂  (1/2‚1/3‚1/4)�/�� =(1/6 × 1/3 × ⋯ × 1/2) �/��  , (1/7 × 1/4 × ⋯ ×
1/3)�/��  , (1/8 × 1/5 × ⋯ × 1/4)�/�� 
= (0.680‚0.591‚0.534) 

 
It can be obtained the other matrix elements by the same computational procedure, therefore, the synthetic pairwise 
comparison matrices of the nine representatives will be constructed as follows:  

 
 A B  C D E F G H 
A 1 (0.680‚0.591‚

0.534) 
(1.258‚1.350‚
1.419) 

(3.543‚4.699‚
5.773) 

 

(2.632‚3.369‚
4.181) 

(4.047‚5.316‚
6.193)  

(3.007‚3.896‚
4.714) 

(0.625‚0.462‚
0.289)  

B (1.469‚1.692‚
1.873) 

1 (1.239‚1.140‚
1.079) 

(2.971‚3.856‚
4.712) 

(0.714‚0.556‚
0.409) 

(1.176‚2.103‚
2.984)  

(1.003‚1.053‚
1.218) 

(5.413‚6.389‚
7.143)  

C (0.803‚0.748‚
0.714)  

(0.807‚0.911‚
0.937)  

1  (5.487‚6.242‚
7.121) 

(0.269‚0.217‚
0.152) 

(1.905‚2.863‚
3.614) 

(0.723‚0.539‚
0.381) 

(1.922‚2.783‚
3.568)  

D (0.282‚0.211‚
0.167)  

(0.336‚0.261‚
0.214) 

(0.182‚0.158‚
0.141)  

1  (3.420‚4.286‚
5.121)  

(0.834‚0.691‚
0.476)  

(1.148‚0.861‚
0.612) 

(3.274‚4.161‚
5.081)  

E (0.368‚0.287‚
0.226)  

(1.402‚1.798‚
2.444) 

(3.717‚4.608‚
6.578) 

(0.292‚0.228‚
0.192)  

1  (1.259‚1.592‚
2.127)  

(4.685‚5.514‚
6.704) 

(0.980‚1.115‚
1.362)  

F (0.245‚0.182‚
0.161) 

(0.850‚0.475‚
0.335)  

(0.525‚0.349‚
0.276) 

(1.187‚1.443‚
2.101)  

(0.794‚0.628‚
0.470)  

1 (1.333‚1.813‚
2.341)  

(1.239‚1.674‚
2.114)  

G (0.329‚0.243‚
0.210)  

(0.997‚0.949‚
0.821)  

(1.383‚1.855‚
2.624)  

(0.871‚1.159‚
1.631)  

(0.213‚0.180‚
0.147)  

(0.747‚0.523‚
0.364)  

1 (0.514‚0.394‚
0.342)  

H  (1.621‚2.158‚
3.452)  

(0.184‚0.156‚
0.139)  

(0.520‚0.359‚
0.281)  

(0.305‚0.239‚
0.194)  

(1.020‚0.897‚
0.732) 

(0.807‚0.597‚
0.473) 

(1.923‚2.532‚
2.912) 

1  

 
 (3) To calculate the fuzzy weights of factors, the computational procedures are displayed as following parts 

 

r�� = �α��� ⨂α� �� ⊗  α� �� ⊗ … ⊗ α� �,���
�/�

 
 
= ((1 × 0.680 × ⋯ × 0.625) �/�, (1 × 0.591 × ⋯ × 0.462) �/� , (1 × 0.534 × ⋯ × 0.289) �/�)                  
= (1.669, 1.821, 1.877) 
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Similarly, we can obtain the remaining ���, there are: 
��̃ = (1.493, 1.663, 1.780) 
��̃ = (1.123, 1.157, 1.172) 
��̃ = (0.809, 0.742, 0.664) 
��̃ = (1.158, 1.232, 1.385) 
��̃ = (0.801, 0.732, 0.645)  
��̃ = (0.651, 0.606, 0.583) 
��̃ = (0.723, 0.667, 0.634) 

  
For the weight of each factor, they can be done as 
follows: 

 
��� = ��̃⨂(� �̃⨁� �̃⨁� �̃⨁� �̃⨁� �̃⨁� �̃⨁� �̃⨁� �̃)��            

= (1.669, 1.821, 1.877)⨂ (1/(1.877 + ⋯
+ 0.634)  ,1/(1.821 + ⋯
+ 0.667), 1/(1.669 + ⋯
+ 0.723))     

= (0.190, 0.211, 0.223) 
 

We also can calculate the remaining ���, there are: 
 

��� = (0.170, 0.193, 0.212) 
��� = (0.128, 0.134, 0.139) 
��� = (0.092, 0.086, 0.079) 
��� = (0.132, 0.149, 0.165) 
��� = (0.091, 0.085, 0.076) 
��� = (0.074, 0.070, 0.069) 
��� = (0.082, 0.077, 0.075) 

  
 (4). to apply the COA method to compute the BNP 
value of the fuzzy weights of each factor: To take the 
BNP value of the weight of A1 (Inadequate selection) 
as an example, the calculation process is as follows 
 
�����

=
[(��� − ���) + (��� − ���)]

3 + ���

                                

 

=
[(0.223 − 0.190) + (0.211 − 0.190)]

3 + 0.190
 = 0.208 

 
Then, the weights for the remaining factors can be 
found as shown in Table 2. Table 2 shows the relative 
weight of eight Effective Factors in MRP 
implementation, which obtained by FAHP method.  
4.3. Analyzing the evaluation factors of significance 

This study integrates fifteen questionnaires from 
expert interviews to find out the evaluation factors of 
significant, and then calculates the Weights of factors 
as shown in Table 2.The weights for each factor are: 
Top management support (0. 208), Formal project 
planning (0. 191), Data Accuracy (0. 133), 
Organizational arrangement (0. 086), Education (0. 

149), Control policies and procedures (0. 084), 
software / hardware Characteristics (0. 071), and 
employees’ individual Characteristics (0. 078) . From 
the fuzzy AHP results, we can understand the most 
important Effective Factors in MRP implementation 
are Top management support (0. 208) and Formal 
project planning (0. 191).Moreover, the less important 
factor is software / hardware Characteristics (0. 071). 
 

Table 1. Membership functions of linguistic scale 
(example)  

Fuzzy number Linguistic Scale of fuzzy 
number 

9 Perfect (8, 9, 10) 
8  Absolute (7, 8,9) 
7 Very good (6, 7,8) 
6 Fairly good (5, 6,7) 
5 Good (4, 5,6) 
4 Preferable (3, 4,5) 
3 Not bad (2, 3,4) 
2 Weak advantage (1, 2,3) 
1 Equal (1, 1,1) 

 
Table 2. The weights and rank of factors. 

Dimensions Weights BNP Rank  
(A) Top management 

support  
(0.190, 

0.211, 0.223) 
0.208 1 

(B) Formal project 
planning 

(0.170, 
0.193, 0.212) 

0.191 2 

(C) Data Accuracy (0.128, 
0.134, 0.139) 

0.133 4 

(D) Organizational 
arrangement  

(0.092, 
0.086, 0.079) 

0.086 5  

(E) Education (0.132, 
0.149, 0.165) 

0.149  3 

(F) Control policies and 
procedures 

(0.091, 
0.085, 0.076) 

0.084 6 

(G) software / hardware 
Characteristics 

(0.074, 
0.070, 0.069) 

0.071 8  

(H) employees’ 
individual 

Characteristics 

(0.082, 
0.077, 0.075) 

0.078 7 

 
5. Conclusion 

MRP is a commonly accepted approach for 
replenishment planning in major companies. The 
MRP-based software tools are accepted readily. Most 
industrial decision makers are familiar with their use. 
The practical aspect of MRP lies in the fact that this is 
based on comprehensible rules, and provides 
cognitive support, as well as a powerful information 
system for decision making (Gharakhani, 2011).The 
purpose of this study is Identifying and Prioritization 
Effective Factors in MRP implementation Using 
FAHP Approach. The survey results show that the 
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most important Effective Factors in MRP 
implementation are Top management support and 
Formal project planning.Moreover, the less important 
factor is software / hardware Characteristics. If Iran 
Khodro Company will implement Material 
requirements planning system the best way‚ it should 
much attention focused on the Top management 
support, Formal project planning and Education. 

In this paper‚ one major limitation is the 
evaluation effort required with this technique. In a 
decision-making process, the use of linguistic 
variables in decision problems is highly beneficial 
when performance values cannot be expressed by 
means of crisp values. The next limitation of this 
study it can be noted that this research has been done 
only in Iran Khodro Company and its results can not 
be fully extended to all companiesLack of necessary 
resources and time constraints of this project are 
another limitation.In this paper, we present AHP as a 
generalized method to ranking risk factors under a 
fuzzy environment. Future study can identify and 
ranking Effective Factors in MRP implementation by 
different methods such as ELECTRE, TOPSIS and 
VIKOUR. Further research can survey direct and 
indirect effects of each factor through dematel 
method. Researchers can identify and rank factors in 
implementing material requirements planning systems 
in other manufacturing companies. 
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Abstract:  Policy analysis is determining which of various alternative policies will most achieve a given set of goals 
in light of the relations between the policies and the goals. For an organization or any institution it is vital to 
determine which on strategies, plans or policies are better performed than others and finally policy makers can make 
better decisions towards organizational objectives or vision. The main purpose of this applied research is to 
investigate the critical success factors of policy analysis in the financial sector of Iran. To achieve this purpose, after 
detailed review of literature by using a questionnaire essential critical success factors of policy analysis in the 
financial sector have been identified and presented. Indeed, Critical success factors (CSFs) have been used 
significantly to present or identify a few key factors that organisations should focus on to be successful. Required 
data has been gathered by using viewpoints of study’s experts. Basic tool for data analysis are SPSS18.0. Results of 
this study can be very useful both in theoretical and applied viewpoints especially based on the research conceptual 
framework.  
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1. Introduction 

 Human societies seem complex. People who 
study them spend a lot of time comparing differences, 
and trying to figure out why people do what they do. 
This is the task of the social sciences, including 
psychology, sociology, political science, economics, 
and history. Even though the social sciences, in their 
current form, have only existed for about a century, we 
have made lots of progress toward understanding many 
pieces of the puzzle of human behaviour (Munger, 
2007).  

Policy analysis and policy analysts have an 
important role in the literature on public policy making. 
Usually when we talk about public policy making, 
policy analysis too attracts much attention as a 
complimentary part of it. From this point of view, 
policy analysis gets related to the policy making 
process.  Many authors in public policy making field 
not only consider the “issues” related to this field but 
also drag “selections”, “options” and “solutions” into 
the realm of analysis test. Hence, the policy analysis is 
accompanied by some actions whose axis is comprised 
of knowledge and awareness. This knowledge includes 
those inside the policy making process, as well as those 
for this process and those about this process.  

In this research the critical success factors of the 
policy analysis have been investigated. Critical success 
factors (CSFs) have been used significantly to present 
or identify a few key factors that organisations should 
focus on to be successful.  As a definition, critical 
success factors refer to "the limited number of areas in 
which satisfactory results will ensure successful 
competitive performance for the individual, 

department, or organisation” (Rockart and Bullen, 
1981).  Identifying CSFs is important as it allows firms 
to focus their efforts on building their capabilities to 
meet the CSFs, or even allow firms to decide if they 
have the capability to build the requirements necessary 
to meet critical success factors (CSFs). So, basic 
research question of this study is: what are the critical 
success factors of policy analysis in the financial 
sector? 

 
2. Policy Analysis 

Policy analysis is determining which of various 
alternative policies will most achieve a given set of 
goals in light of the relations between the policies and 
the goals. However, policy analysis can be divided into 
two major fields. Analysis of policy is analytical and 
descriptive; it attempts to explain policies and their 
development. Analysis for policy is prescriptive; it is 
involved with formulating policies and proposals 
(Munger, 2007).  

Policy analysis is methodologically diverse using 
both qualitative methods and quantitative methods, 
including case studies, survey research, statistical 
analysis, and model building among others. One 
common methodology is to define the problem and 
evaluation criteria; identify all alternatives; evaluate 
them; and recommend the best policy agenda per favor. 

Policy analysis is a process. More specifically, 
policy analysis is the process of assessing, and deciding 
among, alternatives based on their usefulness in 
satisfying one or more goals or values. Generally, the 
policy recommendation is made by one person, a 
decision is made by another entity, and enforcement of 
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the policy actually chosen is left to yet a third person or 
group (Munger, 2007).  

Policy analysts have some common concerns no 
matter where they are and what policy making area 
they are attracted to. These concerns include:  

 
 They have concerns about the social issues and 

the relationship between public policies and these 
issues. 

 They pay attention to the content of public 
policies. 

 They pay attention to whatever policy makers are 
doing or not doing and they like to ponder upon 
the inputs and the processes of policymaking 
field. 

 They pay attention to the results of a policy as 
outputs and outcomes.  
 
Besides the things said about the common 

characteristics of policy analyzers, it should be noted 
that the policy analyzer is a kind of experts in policies.  
She/he is the person who evaluates, investigates and 
interprets the policies whether based on the framework 
for policy making process or any other framework. 
From this point of view his job is a cognitive one. But 
the recognition of this cognitive job can be evaluated 
on two levels: Firstly, the level of personal 
characteristics; and secondly the level of 
methodological characteristics. In the personal 
characteristics level, regarding the special status of the 
public policies, particularly because it’s a cross 
sectional field, the policy analyzer should be equipped 
with a variety of knowledge tools so that not only he 
can mingle them with the other needed characteristics 
of the analysis field, but also be able to earn the 
standards regarding personal characteristics. Regarding 
the level of methodological characteristics, the policy 
analyzer should be an expert in questioning. This 
expertness is the product of the faith of the questioner 
in the necessity of the four aforementioned cognitive 
questions and using them skillfully to reach unbiased 
answers. The method which the policy analyzer 
chooses should be an all scientific method. However in 
policy determination and the adjustment of approaches 
and tactics based on the time and place there might be 
so much different factors that some of their scientific 
aspects may be daintier than unscientific aspects. In 
such a case, the analysis method should be based on the 
scientific foundation so that the resulted answers of 
policy analysis would have enough scientific accuracy.  

Personal and methodological characteristics are 
counted as complementary characteristics in the 
cognition of policy analyzer so that without a proper 
balance between these two it is likely that we end up 
with a person which is capable enough but without 
tools and methods or a person without enough 

capability with more than ten possible approaches 
available to him (Malek Mohammadi, Hamidreza, 
2010).  

 
3. Critical Success Factors (CSFs) 

Critical success factors (CSFs) have been used 
significantly to present or identify a few key factors 
that organisations should focus on to be successful.  As 
a definition, critical success factors refer to "the limited 
number of areas in which satisfactory results will 
ensure successful competitive performance for the 
individual, department, or organisation” (Rockart and 
Bullen, 1981). Critical success factors were introduced 
by John F. Rockart and the MIT Sloan School of 
Management in 1979 as a way to help senior 
executives define their information needs for the 
purpose of managing their organizations (Gates, 2010).  

Identifying CSFs is important as it allows firms to 
focus their efforts on building their capabilities to meet 
the CSFs, or even allow firms to decide if they have the 
capability to build the requirements necessary to meet 
critical success factors (CSFs). 

Success factors were already being used as a term 
in management when Rockart and Bullen reintroduced 
the concept to provide greater understanding of the 
concept and, at the same time, give greater clarity of 
how CSFs can be identified.  

CSFs are tailored to a firm's or manager's 
particular situation as different situations (e.g. industry, 
division, individual) lead to different critical success 
factors. Rockart and Bullen presented five key sources 
of CSFs: the industry, competitive strategy and 
industry position, environmental factors, temporal 
factors, and managerial position. Each of these 
factors is explained in greater detail below. 

 
3.1. The Industry 

An industry's set of characteristics define its own 
CSFs.  Different industries will thus have different 
CSFs, for example research into the CSFs for the 
business services, health care and education sectors 
showed each to be different after starting with a 
hypothesis of all sectors having their CSFs as market 
orientation, learning orientation, entrepreneurial 
management style and organisational flexibility 
(Barrett, Balloun and Weinstein, 2005). 

 
3.2. Competitive Strategy and Industry Position 

Not all firms in an industry will have the same 
CSFs in a particular industry.  A firm's current 
position in the industry (where it is relative to other 
competitors in the industry and also the market 
leader), its strategy, and its resources and capabilities 
will define its CSFs.  For example, in 2005 Caterpillar 
defined a new strategy to aggressively grow revenues 
over the long term.  As part of that new strategy, 
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Caterpillar defined several CSFs specific to the firm 
which were (Gordon, 2005): 

Organisational culture: "creating a culture that 
engaged employees, while focusing on safety and 
diversity"  

 
 Quality control: "accelerating the pace of 

quality improvement for its products, while 
focusing on improving new product 
introduction and continuous product 
improvement processes"  

 Cost focus: "implementing processes to 
become the highest-quality, lowest cost 
producer of our high-volume products in each 
hemispheric currency zone"  

 
Other firms in Caterpillar's industry may or may 

not have the same CSFs, and are unlikely to have the 
same complete set. 

 
3.3. Environmental Factors 

These relate to environmental factors that are 
not in the control of the organisation but which an 
organisation must consider in developing CSFs. 
Examples for these are the industry regulation, 
political development and economic performance of a 
country, and population trends.  For example, 
Ladbrokes, a UK bookmaker, will be establishing an 
international business in Italy where it has just 
acquired a business license, a requirement for foreign 
sports betting firms prior to establishing a business in 
the country. 

 
3.4. Temporal Factors 

Temporal factors are temporary or one-off CSFs 
resulting from a specific event necessitating their 
inclusion.  Rockart and Bullen (1981) state that 
typically, a temporal CSF would not exist and they 
give as an example of a firm which "lost executives as 
a result of a plane crash requiring a critical success 
factor of rebuilding the executive group".  However, 
with the evolution and integration of markets 
globally, one could argue that temporal factors are not 
temporal anymore as they could exist regularly in 
organisations.  For example, a firm aggressively 
building its business internationally would have a 
need for a core group of executives in its new 
markets.  Thus, it would have the CSF of "building 
the executive group in a specific market" and it could 
have this every year for different markets. 

 
3.5. Managerial Position 

A final primary source of CSF is managerial 
position.  This is important if CSFs are considered 
from an individual's point of view.  Rockart and 
Bullen (1981) give an example of manufacturing 
managers who would typically have the following 
CSFs: product quality, inventory control and cash 
control. In organisations with departments focused on 
customer relationships, a CSF for managers in these 
departments is customer relationship management 
(Mendoza et al., 2007).  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1. A general view and perspective to the Critical Success Factors (CSFs) (Amiri et al, 2011) 
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4. Research Methodology  
The method of this research are Applied 

Research as the objective, and in the view point of 
data gathering is Descriptive-Analytic (non-
experimental) that is implemented with the case 
study format. In this study, after appropriate 
literature review by using a standard questionnaire 
critical success factors for policy analysis in the area 
of financial sector have been identified and 
presented. The questionnaire has been extracted from 
the literature review and detailed focus on the 
research background.  

The area of study in this research is financial 
sector. For identify the critical success factors for 
financial sector, the number of 8 factors have been 
identified. The research population of this study was 
experts of the field that participated in the survey. 10 
experts have been identified and then the 
questionnaires have been distributed among these 
experts and finally required data has been and 
gathered.    

 
Validity and Reliability 

Validity and reliability are two necessary 
features for every measuring material such as 
questionnaire because these materials should analyze 
data and provide final conclusions for researchers. To 
sum up, validity means that a measuring material is 
used to measure the characteristics.  

In this study to measure the reliability the 
Cronbach’s Alpha has been used. The Cronbach’s 
Alpha the calculated for this research was 0.77 that is 
more than the mean acceptable alpha. Hence, the 
questionnaire is reliable (a> 0.7).  Also the validity 
of the tool of this study has been confirmed by using 
the viewpoints of the research’s experts. Using 
valuable comments of these experts valid 
questionnaire has been used in order to gather the 
required data.  

5. Findings 
First by literature review and some 

interviews with the experts initial CSFs was 
identified. Then by using a questionnaire that 
provided for gathering the experts viewpoint about 
the indentified CSFs and also increases the CSFs was 
distributed among the research population. Data that 
gathered from the statistical population by using 
statistical software including SPSS was analysed and 
finally number of 8 CSFs for policy analysis based on 
the expert’s response was identified. The importance 
of these CSFs was different as the view point of the 
respondents of the research was cited. Table 1 shows 
the critical success factors.  
 
Table 1. The final CSFs for SKM implementation 

for the service sector  
No. CSFs 
1 Organizational strategic planning 
2 Inspirational leadership 
3 Communication 
4 Organizational readiness for change  
5 Employees volunteering   
6 Organizational commitment  
7 Cooperation  
8 Knowledge sharing   

 
Hypothesis: “The identified CSFs (including 8 
CSFs) in this research are affecting on the policy 
analysis for the financial sector”.  

In this section of this research, the 
affectability of the identified critical success factors 
for the policy analysis for the financial sector based 
on the experts viewpoints is investigated. For this 
purpose the T-Test is runes and results of this 
statistical test in the table 2 are illustrated.  
 

 
 

Table 2. The results of affectability of CSFs for the policy analysis for the financial sector by using t-test analysis  

CSFs for CSR implementation T- Statistic df Sig* mean 
Test-
Value 

Confirm / 
Reject 

Organizational strategic planning 17.355 9 0.000 5.345 3 Confirm 
Inspirational leadership 14.125 9 0.000 4.609 3 Confirm 
Communication 22.435 9 0.000 5.038 3 Confirm 
Organizational readiness for change  17.163 9 0.000 4.569 3 Confirm 
Employees volunteering   12.760 9 0.000 5.112 3 Confirm 
Organizational commitment  20.370 9 0.000 5.021 3 Confirm 
Cooperation  11.879 9 0.000 4.886 3 Confirm 
Knowledge sharing   14.901 9 0.000 5.033 3 Confirm 

    *α=0.05 
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7. Conclusion 
Analysis the stated policies, strategies, plans, 

programs and etc. is a vital and key elements in the 
progressiveness of any complex or organization. To 
achieve a best way to analysis the policies 
determining the key effected factors is very useful 
and important. On the other hand Policy analysts are 
a set of people working in a variety of different fields. 
Since public policy making includes different areas 
such as health, education, environment, 
transportation, real estate and the like, policy analysts 
based on any one of the above-mentioned areas are 
performing their activities in different levels. On the 
other hand, any one of the different special fields, it is 
possible that the policy analyzer focuses on a special 
phase of the policy making circle. 

This paper aimed to investigate the critical 
success factors toward policy analysis with focus on 
the financial sector in Iran. To achieve this purpose, a 
framework consisted on the key factors have been 
extracted from the literature review. Then by using 
the expert’s viewpoints the confirmations of these 
basic factors has been applied. These essential factors 
or CSFs were including: Organizational strategic 
planning, Inspirational leadership, Communication, 
Organizational readiness for change, Employees 
volunteering, Organizational commitment, 
Cooperation and Knowledge sharing.  It is 
recommended to the both researchers and policy 
makers in the studies field that attention to this 
conceptual model identified in this research is very 
useful to get better and efficient activities. So, 
analysts in the studied filed recommended to have 
comprehensive approach to analysis main policies in 
the organizations. Also, future researchers 
recommended to investigate the critical success 

factors in the other field especially in the public 
sector organizations and firms.  
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Abstract: In this study, the structure, and surface morphology of dentin after ablation with ultra-short pulses (USPL) 
were evaluated using environmental scanning electron microscopy (ESEM) with EDAX analysis and scanning 
electron microscope micrographs. The dentin specimens examined were irradiated by (100, 300 and 400 mJ) of ultra 
short pulse laser . Based on EDAX results, it was possible to identify the suitable energy density as the ablation 
threshold for dentin. The results demonstrate that by selecting suitable parameters one can obtain efficient dentin 
surface preparation without evidence of structural changes and thermal damage, i.e., with minimized heat affected 
zones and reduced collateral damage, which characterized by formation of microcracks , grain growth and 
recrystallization in the heat affected zones. 
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1. Introduction 

Several approaches for localized, painless, rapid 
laser treatment of dental hard tissue have been the 
aim of different continuing researches (1-3). The hard 
dental structure comprises several layers, enamel, 
dentin, cementium and pulp. The dentin is the major 
constituent of teeth and consists of 70% 
hydroxyaptite crystals [Ca10(PO4)6(OH)2], 20% 
organic matter (collagen fibers) and 10% water. Its 
internal structure consists of dentinal tubules, which 
are essential for the sensation and growth of the tooth 
(4,5) . Dentin hypersensitivity is characterized by short 
sharp pain arising from exposed dentin in response to 
stimuli . The stimuli may be thermal, evaporative, 
tactile, osmotic or chemical. Most commonly, cases 
of dentine hypersensitivity are associated with 
erosion or gingival recession. Dentin hypersensitivity 
is one of the most common complications that affect 
patients after periodontal therapy and is reduced when 
the dentinal tubules are occluded. Several attempts 
have been performed previously to obtain closure of 
dentinal tubules using Nd:YAG laser treatment by 
inducing melting and resolidification of the dentin 
(5,6). Studies of dentin ablation with Er:YAG and 
Ho:YAG lasers have indicated several weaknesses in 
the surface preparation process expressed in heat 
accumulation, fissuring and slow material removal 
rates. The attempts to apply these lasers to certain 
procedures in dentistry, especially for caries therapy 
in order to replace conventional drilling, have not 
been fully successful. Due to the high absorption of 
Er:YAG radiation by water molecules in the dentin 
tissue, the preparation process results in micro 
explosions breaking the hydroxyapatite structure and 
leading to the appearance of microcracks (7). 

These microcracks could become initial points 
for the development of new carious lesions. 
Modifications of these systems (Er, Cr:YSGG) have 
been introduced in the dental practice in combination 
with water spray in order to improve the surface 
preparation by cooling the ablated region and 
increasing the ablation rate(8-10) . In recent studies, 
new ultra-short laser techniques for modification and 
structuring of dental hard tissue have emerged as a 
promising tool and an alternative to Er:YAG lasers 
(11-13) due to the advantages expressed in negligible 
heat and shock wave impact. The interaction of high-
intensity ultra-short laser pulses with materials is 
characterized by fewer thermal side effects. Studies 
of the surface topography evolution in dentin 
processed by femtosecond lasers revealed surface 
effects, such as sealing of dentinal tubules, 
microdrilling of human enamel and dentin for caries 
treatment. Depending on the dental treatment 
procedure to be performed, one could utilize different 
types of laser-induced physical effects to obtain 
maximum benefits. For example, the effect of melting 
is used for sealing dentinal tubules in order to reduce 
dentin hypersensitivity and pathogenic agents’ 
penetration. This procedure has so far been carried 
out by CO2, Ho:YAG and Er:YAG lasers; however, 
the thermal side-effect associated with the use of 
these conventional lasers like appearance of a heat 
affected zone in the order of micrometers, results in 
rough surface structuring with deep cracks (14,15). The 
present study was motivated to detect the 
microstructure of dentin surfaces after different 
energy levels of ultra-short pulse laser ablation. 

The review of literature revealed that the 
application ultra short pulse laser with duration <50 fs 
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for ablation of dental tissue, followed by examination 
with ESEM , EDAX analysis and different energies 
and their effect on dentin, has been rarely attempted. 
Few studies have been performed to compare the use 
of different number of femto second laser pulses 
(14,16). The purpose of our study was to obtain and 
understanding on the structure and morphological 
changes of the dentin surface after three different 
energies of ultra-short laser ablation of dentin.  

 
2. Materials and Methods: 
I- Preparation of the samples: 

A total of 30 of human molar teeth were extracted 
for periodontal diseases. The teeth were free from 
visible caries and other surface defects. Teeth were 
cleaned with a rotary brush and pumice and stored in 
saline and used within 6 months from time of 
extraction to inclusion in the study. The roots were 
sectioned 2 mm beyond the cemento-enamel junction 
.The occlusal enamel was removed by horizontal 
sectioning till reaching the dentin just below the 
dentinoenamel junction using the Isomet slow-speed 
diamond saw (Isomet 1000; Buehler, Lake Bluff, IL, 
USA). The dentin surface was abraded with 
decreasing grits of silicon carbide (SiC) paper (from 
#800 to # 1200) under water-cooling for 30 s/ paper. 

A standard superficial dentin surface of about 0.5 mm 
from dentinoenamel with standard smear layer was 
produced. 

 
II- Sample classification: 

The total 30 samples were classified into three 
main groups: 
Group I: 10 samples for ablation with100 mJ ultra 

short pulse laser 
Group II: 10 samples for ablation with 300 mJ ultra 

short pulse laser 
Group III: 10 samples for ablation with 400 mJ ultra 

short pulse laser 
III- Laser ablation condition: 

Dentin surfaces were ablated by Ultra short pulsed 
laser (USPL). Its wavelength range was around 2940 
nm in infra red region. Spot size was 3 mm. The 
beam was applied perpendicularly to the specimens, 
with the tested different energies of (100, 300, 400 
mJ). 
IV-Topographic evaluation: 

The Scanning Electron Microscopic (SEM) 
examination and microanalysis were carried out using 
QUANTA 200 scanning electron microscope attached 
with EDAX unit, with accelerating voltage 30 K.V. 
magnification 10x up to 400.00x  

 

Results: 

 

 

 

Fig.(1): Scanning electron micrograph showing dentin surface ablated with 100 mJ of USPL showing recrystalization 

and solidification 
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A(1ST point) B (2nd point) 

C (3rd point) D (4th point) 

Fig.(2): Four points EDAX microanalysis of first group showing highest carbon level and lowest calcium level  

Element Wt % At % 

C K 60.43 72.32 

O K 23.90 21.47 

P K 05.67 02.63 

CaK 10.00 03.59 

Table (1) :Mean of surface dentin elements , BY EDAX ZAF QUANTIFICATION , ablated with 100 mJ of USPL  

 
Fig.(3) : Scanning electron micrograph showing dentin surface ablated with 300 mJ of USPL showing crater 

like cavity 
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                        A (1st point)                                                         B(2nd point) 

C (3rd point)                                                                        D (4th point) 

Fig.(4): Four points EDAX microanalysis of 2nd group showing moderate carbon and calcium level  

 

Table (2): Mean of surface dentin elements , BY EDAX ZAF QUANTIFICATION , ablated with 300 mJ of USPL  

 

Element Wt % At % 

C K 48.92 62.79 

O K 28.83 27.78 

P K 07.73 03.85 

CaK 14.52 05.58 

 

  
             A                                                                 B 

Fig.(5) : Scanning electron micrograph showing dentin surface ablated with 400 mJ of USPL showing increasing of 

surface roughness and cracking. A at 100 magnification , B at 400 magnification 
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A ( 1st point) 
B (2nd point) 

C (3rd point) D (4th point) 
Fig.(6): Four points EDAX microanalysis of 3rd group showing lowest carbon level and highest calcium level  

 

Table (3) :Mean of surface dentin elements , BY EDAX ZAF QUANTIFICATION , ablated with 400 mJ of 

USPL 

 

Element Wt % At % 

C K 47.01 61.43 

O K 28.64 28.09 

P K 08.18 04.15 

CaK 16.17 06.33 

 
4. Discussion : 

The SEM micrographs of (first group )100mJ of 
USPL ablated dentin surface revealed a flat smooth 
without cracks surface with recrystalization and 
solidification of dentin (Fig. 1) . EDAX 
microanalysis( Fig.2 and Table 1) show highest 
carbon level and lowest calcium level .this evidence 
may be explained as lower USPL thermal effect on 
organic component of dentin tissue .The SEM 
micrographs of (2nd group) 300 mJ showed a 
development of a crater ( Fig. 3 ) without cracking . 

EDAX microanalysis (Fig.4 and Table 2) show lower 
carbon level and higher calcium level than first group. 
This evidence may be attributed to increase of USPL 
thermal effect on organic component of dentin and 
melting of non organic component. The SEM 
micrographs of (3rd group) 400 mJ showed a 
development of a crater with cracking (Fig. 5). 
EDAX microanalysis (Fig.6 and Table 3) show 
lowest carbon level and highest calcium level. In this 
study, this evidence may be attributed to high energy 
density of USPL show thermal side effect on organic 
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component of dentin. We can explain that 
thermomechanical ablation of dentin tissue, as Li et 
al., (17) mentioned in case of Er:YAG dentin ablation , 
by causing micro-explosions within inorganic 
structures in teeth. Then laser vaporizes water and 
other hydrated organic components until internal 
pressure causes the destructive explosion of the 
inorganic component before the melting point is 
reached. So increase of laser density may cause 
decrease in organic component of dentin and melting 
with rational increase to inorganic component of 
dentin. This results coincide with Daskalova et al., (16) 
who stated that As the number of pulses was raised , 
the presence of cracks at the bottom of the ablated 
crater was observed, heat is generated in a volumetric 
region in depth. After a certain number of pulses, a 
sufficient amount of heat per pulse is deposited in a 
cumulative manner leading to an increase in the local 
temperature and initiating a process of thermal 
ablation followed by formation of cracks at the cavity 
bottom.  
 
Conclusion: 
-Dentin ablation with USPL in lower energies led to 

development of a characteristic molten 
morphological layer. These findings can be applied 
to achieve sealing of the dentinal tubules necessary 
for the prevention and treatment of an early-stage 
carious lesions and to make the tissue more resistant 
to development of new caries.  

-There are a direct correlation between USPL energy 
level and thermomechanical ablation of dentin 
surface . So high energy levels of USPL should 
have restricted role clinically.  
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�0DWHULDO�PHWKRG���� :LWK� SXUH�ZDWHU� DV� EXIIHU� DYDLO� RI� DFHW\OFKROLQH�WUDQVIRUP�WR�OLTXLG����� :H� XVHG� RXU� � KRPHPDGH� GHYLFH� IRU� SURGXFLQJ�HOHFWURPDJQHWLF�ZDYHV�DQG�PDJQHWLF�ILHOG�)LJ������� 7KLV� GHYLFH� DOVR� HTXLSSHG� ZLWK� D� XQLWH� IRU�WHPSHUDWXUH�FRQWURO����� 6SHFWURSKRWRPHWHU� LQ� WKH� ,5� 89� DQG� 9LVLEOH�5DQJ�IRU�DEVRUSWLRQ�FDOFXODWLRQ����� $ �FF�VDPSOHU�ZLWK������SSP����� 7KH� HOHFWURPDJQHWLF� ZDYHV� UDQJHV� IURP� �+]��.+]�
�
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&RQFOXVLRQ�5HPDUNV�([WUHPHO\� /RZ� )UHTXHQF\� �(/)�HOHFWURPDJQHWLF� ILHOG�LQGXFHG� FXUUHQWV	� HOHFWURPDJQHWLF� ILHOG� LQ� ELRORJLFDO�V\VWHPV�GHSHQGLQJ�WR�WKH�ZDYHV�LQWHQVLW\�WKDW�PD\�EH�YHU\�VPDOO� DQG� VRPHWLPHV� UHJDUGOHVV�>�@� LQ� D� VSHFLDO� UDQJH� RI�WKH�ZDYHV� �,I� IUHTXHQF\� LQ� WKH�(/)� UDQJH� LQFUHDVHG�PRUH�WKH�QRWLFHDEO\�DEVRUSWLRQ�RI�ZDYHV�SUHVHQWHG>�@��0ROHFXODU�H[FLWDWLRQ� GXULQJ�KLJK� DPRXQWV� DEVRUSWLRQ�RI� UDGLDWLRQ� LQ�SK\VLFDO�ZRUGV� LV�D�SURRI�RI� LQFUHDVHG�RI�HQWURS\�DQG� WKH�LQFUHDVLQJ�RI�PROHFXODU�LPSDFWV�>�@��$OWKRXJK�KLJK�DPRXQW�RI�UDGLDWLRQ�DEVRUSWLRQ�PD\�WHQG�WR�VWUHVV��WLUHGQHVV�LQ�RQH�KDQG��LW�PD\�LQ�WXUQ�WHQG�WR�LQFUHDVHG�DFHW\OFKROLQH�DPRXQW��LQ� WKH� EUDLQ� RI� SDWLHQWV� LQ� RWKHU� KDQG�� LQFUHDVLQJ�$FHW\OFKROLQH� LQ� WKH� EUDLQ� FHOOV� RI� $O]KHLPHU� SDWLHQWV�FRXOG�WHQG�WR�UHODWLYH��UHOLHI��RI�WKH�$O]KHLPHU�GLVHDVH��2XU�VWXGLHV� VKRZV� � WKDW� WKH� EHVW� DEVRUSWLRQ� RFFXUUHG� LQ� WKH�ZDYH� OHQJWK�VHH� SOHDVH� )LJV�����RI���QP����QP� RQ� WKH�VSHFWURVFRSLF�VWXGLHV� WKDW�EHORQJV� � WR� WKH�ZDYH� IUHTXHQF\��.+]���ZLWK�������7�PDJQHWLF�ILHOG�DQG�WKH���PLQXWH�WLPH�RI� H[SRVXUH� �� :H� DJUHHG� WKDW� VRPH� ELRORJLFDO� DFWLRQ��UHDFWLRQ� PD\� EH� EHFDXVH� RI� HOHFWURPDJQHWLF� ZDYH�DEVRUSWLRQ�DW�WKH�WLPH�RI�H[SRVXUH�ZKLFK�WHQGV�WR�LQFUHDVHG�RI� WKH� DFHW\OFKROLQH� LQ� WKH� EUDLQ� FHOOV� RI� WKH� SDWLHQWV� WKDW�DUH� XQNQRZQ� \HW�� 7KH� ORZHU� OLPLW� RI� (/)� ZDYHV� DQG�H[FHHGLQJ� WLPH� RI� H[SRVXUH� GLG� QRW� WHQG� WR� LQFUHDVH�QRWLFHDEOH�DPRXQWV�RI�WKH�DFHW\OFKROLQH��$OVR�RXU�UHVHDUFK�VKRZHG�WKDW�WKH�ZDYHV�DEVRUSWLRQ�LQ�WKH�YLVLEOH�UDQJH�LV�QRW�VR�PDQ\�LPSRUWDQW��DV�DOO�)LJV�VKRZHG��EHFDXVH�LQ�DOO�(/)�ZDYH� OHQJWK� YHU\� ORZ� DPRXQWV� RI� WKH� DEVRUSWLRQ� RI�UDGLDWLRQ�LQ�WKH�ZDYHOHQJWK�JUHDWHU�WKDQ�WKH�89�RFFXUUHG���
5HIHUHQFHV����>�@��3ULFH��'�/���6LVRGLD��6�6���DQG�%RUFKHOW��'�5�� ���������*HQHWLF�1HXURGHJHQHUDWLYH�'LVHDVHV�� �7KH�+XPDQ� ,OOQHVV�DQG�7UDQVJHQLF�0RGHOV���6FLHQFH�����������������

>�@�� 9DVVDU�� 5��� DQG� %HQQHW�� %�'�� � ������� %HWD�VHFUHWDVH�FOHDYDJH� RI� DO]KHLPHU¶V� DP\ORLG� SUHFXUVRU� SURWHLQ� E\� WKH�WUDQVPHPEUDQH� DVSDUWLF� SURWHDVH� %$&(�6FLHQFH� ���������������>�@�� � /D)HUOD�� )�0�� � ������� &DOFLXP� G\VKRPHRVWDVLV� DQG�LQWUDFHOOXODU� VLJQDOOLQJ� LQ� DO]KHLPHU¶V� GLVHDVH�� 1DWXUH�5HYLHZV�1HXURVFLHQFH�������������>�@���*UHJHUVHQ��1���%URVV��3���DQG�$QGUHVHQ��%�6�����������WKH� UROH� RI� FKDSHURQH�DVVLVWHG� IROGLQJ� DQG�TXDOLW\� FRQWURO�LQ� LQERUQ�HUURUV�RI�PHWDEROLVP��3URWHLQ� IROGLQJ�GLVRUGHUV���-RXUQDO�RI�,QKHULWHG�0HWDEROLF�'LVRUGHUV��������������>�@�� 0DF&DOPDQ� &�� %ODVFKXN� 2:� ������� HIIHFW�HOHFWURPDJQHWLF�ZDYH�RQ�KXPDQ��(QGRFULQRORJ\��������������>�@��3ULFH��'�/���6LVRGLD��6�6���DQG�%RUFKHOW��'�5�����������*HQHWLF�1HXURGHJHQHUDWLYH�'LVHDVHV�� �7KH�+XPDQ� ,OOQHVV�DQG�7UDQVJHQLF�0RGHOV���6FLHQFH������������������>�@�� 9HUWHVV\� *�� 6]ROORV\� -� ������� +LJK� VHQVLWLYLW\�PDJQHWLF� ILHOG� PHWHU�� ,Q� 6LPXQLF� '� HG��� 0RELOH�FRPPXQLFDWLRQ� DQG� H[WUHPHO\� ORZ� IUHTXHQF\ILHOGV	�LQVWUXPHQWDWLRQ� DQG� PHDVXUHPHQWV� LQ� ELRHOHFWURPDJQHWLF�UHVHDUFK�>�@�5�3�� /LEXUG\�� '�(��&DOODKDQ�� -��+DUODQG�� (��'XQKDP��7�5��6ORPD�� 3�<DVZHQ��([SHULPHQWDO� HYLGHQFH� IRU� ���+]�PDJQHWLF� ILHOGV� RSHUDWLQJ� WKURXJK� WKH� VLJQDO� WUDQVGXFWLRQ�FDVFDGH��(IIHFWV�RQ�$32(/HWW����������������±������>�@��'H�6H]H�5��/DKLWWH�$��0RUHDX� -0��9H\UHW�%� �������*HQHUDWLRQ� RI� H[WUHPHO\� ORZ� IUHTXHQF\� PDJQHWLF� ILHOGV�ZLWK� VWDQGDUG� DYDLODEOH� FRPPHUFLDO� HTXLSPHQW��,PSOLFDWLRQV� IRU� H[SHULPHQWDO�ELRHOHFWURPDJQHWLFZRUN�%LRHOHFWURFKHP%LRHQHUJ� ������������
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Abstract: The Fuzzy logic method offers superior log estimation properties for a large class of well log functions 
and has been employed as a standard tool in formation evaluation of Oil production zones. However it suffers from 
spurious behavior in the vicinity of edge trends in log signals. In this article, we used The MULTI-RESOLUTION 
GRAPH-BASED CLUSTERIN (MRGC) Supervised framework for obtaining lithology properties from PEF & 
LITH logs that estimated in one of the Well (D) in the field since there is no core data in most wells. Estimations are 
performed from basic information and model logs of another well (A), including RHOB, NPHI, DT, PHIE, and 
NDS. Taking advantage of this framework, we show that it is feasible to recover log data from a relatively accurate 
method especially in inhomogeneous formation than the Fuzzy logic method. 
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Introduction 
In recent years, fuzzy logic and artificial neural 
networks have been widely used for reservoir studies. 
For example, several researchers (Saggaf & Nebrijs, 
2003; Cuddy, 1997; Nordlund, 1996; Bois, 1984) have 
applied neural networks and fuzzy logic in reservoir 
studies of several fields.   
Fuzzy logic was introduced in 1956 by Lotfi zadeh in a 
paper entitled Fuzzy set. In the fuzzy logic, a 
membership function is described which allows the 
membership of more than one class with different 
membership degrees.  
Most previous researchers (Olson and Brill, 1997; 
Bvbyk et al. 1999; Conte A. et al, 2006; Svtady Vieira, 
2008) have attempted to determine PEF and LITH logs 
but none of them have used MULTI-RESOLUTION 
GRAPH-BASED CLUSTERIN (MRGC) method. 
MRGC is one of the most important hierarchical 
methods. In this research, MRGC approach is presented 
to determine petrophysical parameters from well logs in 
order to create different resolution of the data.  In this 
study, two logs from an oil field are used. In well A, the 
PEF log is available and the LITH log is derived from 
core data. These information are  used to predict  the 
same logs in well D where PEF and LITH logs are not 
available.   

Methodology 
MRGC method uses model logs and associated logs to 
find a relationship between them to predict PEF and 
LITH logs, so the estimated logs can be propagated to 
the rest of the wells. 
The MRGS method is, in fact, a combination of 
artificial intelligence techniques and a hierarchical 
clustering method. This method uses KRI and NI index 
parameters which discern it from conventional methods. 

 WORKFLOW 
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Suppose there are 6 members, 3 clusters in a resolution 
and 2 clusters in a higher resolution. In this case, the 
MRGC method uses a parameter called KRI. In cross-
plots, especially in Neutron- Sonic where two points are 
close to each other and there is no resemblance between 
them, this method successfully distinguishes them. In 
this approach, the following indices are added to make 
the MRGC method more robust than other hierarchical 
methods: 

Neighborhood Index (Neighboring Index): This 
parameter substitutes the distance parameter. As 
mentioned before, when two points are close to each 
other, they can be easily separated if they have high NI.  
Unlike other hierarchical methods, depending on the 
facies' behavior, the user can specify the number of 
facies.  

KRI Index: It is a combination of NI, distance and 
weighted distance function M(x, y) which specifies the 
Neighborhood or the degree of membership for M. If it 
is low, it is affected by M; otherwise it has a high 
membership degree and is not affected by M. 

NI(X) = )exp(
1

1
.






n

N
anm              (1)                                                           

Where m the neighbor ranking, a is the resolution 
parameter.    
      

KRI=NI(x)M(x,y)D(x,y) (2)                                                     
            

In which M, is the weighting distance, D is the distance 
between x and y. 
First kernel or the center point which influences all of 
its neighboring members" is specified", and then all the 
members will be compared. The members that are 
influenced by the kernel affect other members as well. 
The boundaries are, therefore, specified where a 
member is affected by its previous member but cannot 
affect other members. So, the boundaries determine the 
Split point and distinguish different groups based on the 
parameters.  According to this method, the model logs 
(NDS, RHOB, NPHI, PHIE, and DT) are introduced 
into the facimage section of the software to get the 
clusters. The LITH log is then inputted as an associated 
log and the data are trained. 
 
 

 
 
Figure 1, at first, each log is divided into 2 clusters. Next, clustering is done based on the MRGC method with 
minimum of 6 and maximum of 15 clusters.  

 
Figure 1: Training the data's model logs as follow:  

Model log:"RHOB, NDS, DT, PHIE, NPHI  
Associated log: LITH log  
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Figure 2, 15 clusters have been selected to estimate the PEF log in Well A  as a  model, where the PEF log is 
available. The estimated PEF log showed correlation with the actual PEF log in well A. figure 3, the PEF log is 
propagated to the well D and the derived lithology is drawn.  

 

 
 

 
 

 

 

 
Figure 4, the results of FUZZY method is shown in 
which the RHOB, PHIE, NPHI, DT, and NDS logs are 
entered and the PEF log is estimated.  Clearly, the 

predicted PEF log in well A  with the Fuzzy method less 
accurate than the one predicted with the MRGC method 

where it shows a perfect correlation with the original 
log.  
 

Figure2.Estimated PEF LOG in A 
well in red Color which has been 
drawn  0 to 10 and it is having 
correlation with PEF log in A well 
in green color. 

Figure 3.Estimated PEF log in D 
well IN brown color which has 
been drawn 0 to 10 and it is 
having correlation with formation 
of lithology. 

Figure 4.Estimated PEF log by Fuzzy 
method in black color which has been 
drawn from 0 t0 10 compared  with 
estimated PEF log by MRGC method  in 
red color and available PEF log in A well. 
In pointed circle, Fuzzy method has not 
been operated perfectly and MRGC 
method has been correlated completely 
with available PEF log in A well. 
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Results and Discussion:  
The Lithology of formation is heterogeneous and is 
divided into dolomitic limestone, sandstone with 
Anhydrate and shale which is accurately estimated from 
LITH and PEF logs using MRGC method. The 
Formation is divided into seven zones A1, A2, A3, A4, 
A5, A6, and A7. 
Shown in Figure 5 from left to right, the first track is the 
derived lithology, the second track indicates LITH log 
which is computed from core data and the last track is 
the estimated LITH log from MRGC method which 
shows a very good correlation.  

Figure 3 shows well D where LITH and PEF logs are 
not available. The obtained lithology from predicted 
PEF log shows a good correlation with the obtained 
lithology from petrophysical logs in Well D. As it can 
be seen, the result of predicted  PEF log is very reliable, 
i.e., PEF number is 2 in the sandstone, 3 in shale, nearly 
3 in limestone and 5 in anhydrite.  
The estimated LITH log at well D in Figure 6 shows a 
high correlation with PEF log and the derived lithology.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. estimated LITH log by MRGC 
method in left track compared with 
LITH log obtained from Core in right 
track in A well.  

Figure 6.Estimated LITH  and PEF log 
by MRGC method in D well   
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Figure 7, well A and D are shown in a section which 
demonstrates a good correlation between them and the 
zone A6 is the sandstone reservoir zone.  
Figure 8, Cross plot of the PEF log and the sonic logs in 
well A is drawn, in which sonic log data are plotted in 
the horizontal axis from 40 to 140 microseconds. The 
colored data, green and yellow points, are the gamma 
ray log from 0 to 200 API, representing clean sands, 
shales and shaly sands respectively. 
 A linear relationship between DT and PEF logs is 
established as PEF= 9.70276-0.0906589DT and CC= 

0.82 which is a high correlation between these logs. As 
the transit time in the formation is decreased, the 
corresponding PEF log value is increased.  
In this case, the rocks are more condensate and porosity 
is decreased. The PEF log value approaches 5 to 5.5 
which is an indicative of limestone or anhydrate. 
However, when the sonic log transit time is increased, 
the PEF log reads a lower value and the formation is 
more porous. 

 

 
 

Figure 7. The section of A and B wells and the pointed correlation 7 Zones .           
 

The range 2 to 3 of PEF log refers to sandstone to shale 
and dolomite (Figure 8). The negative slope of the 
regression line indicates an inverse relationship between 
Sonic and PEF log. 

 Figure 9, the Cross-plot of PEF and neutron logs in 
well A is shown. Neutron log data are plotted from -0.1 
to 0.4 in the horizontal axis and the colored data refer to 
gamma ray from 0 to 200 API in which the green and 
yellow points are clean sands, shaly sands and shales 
respectively. The linear relationship between NPHI and 
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PEF logs is PEF= 5.76276-15.0999NPHI in which CC= 
0.69 shows a high correlation.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

As neutron log reads a lower value, the PEF value 
increases and the rock tends to be more condensate, 
with PEF reading 5 belongs to anhydrate and limestone. 
On the other hand, as neutron log increases, the rocks is 
more porous and the PEF value decreases which is 
between 2 and 3 for porous sandstones and shale. The 
negative coefficient of the regression line indicates an 
inverse relationship between neutron and PEF logs.  
In Figure 10, the Cross-plot of PEF and density logs in 
well A is shown. Density log data are plotted from 2 to 
2.9 g/cm2 in the horizontal axis and the colored data 
refer to gamma ray from 0 to 200 API in which the 
green and yellow points are clean sands, shaly sands 
and shales respectively. 
The linear relationship between RHOB and PEF logs is 
PEF=-10.4896+5.59337RHOB in which CC= 0.78 

shows a high correlation. AS the density log increases, 
the rocks become more condensate and the PEF value 
increases too, which refers to limestone and anhydrate. 
As the density log decreases, the porosity of formation 
increases.  
The PEF value decreases to 2 and 3 for porous 
sandstones and shale. The positive coefficient of the 
regression line indicates a direct relationship between 
neutron and PEF logs. 

Figure 11 is the Cross-plot of PEF and NDS logs in well 
A. The horizontal axis is the NDS log from -10 to 10 
and the PEF log is plotted on the vertical axis from 0 to 
10 and the colored data are gamma ray log. The NDS 
log value is negative in sandstones. 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. PEF and DT logs cross plot  in well A            Figure 9. PEF and NPHI logs Cross plot in well 

Figure 10. PEF and RHOB logs Cross  plot in well A              Figure 11. PEF and NDS logs Cross plot  in well A         
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The NDS log value is positive in Anhydrite, dolomite 
and shale and near 0 where pure lime and the PEF log 
reads 2 in sandstones. The linear relationship is as PEF= 
3.681140+3046690 * NDS and CC= 0.50, which shows 
a good correlation. 
The NDS log is the separation of the neutron – density. 
In order to be separated, they should be normalized and 
shown with the same scale. The equation below is used 
for this purpose (Liu, 2012): 

NDS=(RHOB-1.95)/0.06-(0.45-NPHI)/0.03                                                        
(3)                                                                                    

Figure 12, the Cross-plot of the estimated PEF log and 
the sonic log in well D is drawn with sonic log data 
plotted in the horizontal axis from 40 to 140 
microseconds. The PEF log data are drawn from 0 to 10 
in the vertical axis. Points where the transit time 
decreases show a more condensate rock such as 
limestone and anhydrate.  

At points where the transit time increases, the formation 
is more porous which tends to be sandstone and shale 
with green to yellow colors. The estimated PEF log in 
condensate formations reads 5 for porous rocks.    

 

 

Additionally, where Sonic log transit time increases, the 
estimated PEF log reads between 2 and 3 which is 
related to sandstone and shale. This is an indicative of 
the correctness of the estimated PEF log by the MRGC 
method. The linear relationship between sonic log and 
the PEF log is as: PEF =9.70276-0.0906589 * DT and 
CC =0.82, which is a high correlation between DT and 
PEF logs. 

Figure 13 is the Cross-plot of the estimated PEF and the 
neutron logs in well D in which the neutron log is 
plotted in horizontal axis from -0.1 to 0.4 mV and the 
estimated PEF log from 0 to 10. As the neutron log 
increases, the porosity increases as well and the 
estimated PEF log reads a low value between 2 and 3 
which is related to sandstone and shale. As the neutron 
log decreases, the PEF value reads between 5 and 6.  
The range between 5 and 6 shows a dense and less 
porous formation which is related to limestone and 
Anhydrite. This indicates that the estimated PEF log by 
the MRGC method is acceptable. The linear relationship 
between NPHI and PEF logs is as: PEF= 5.80432-
14.7678 * NPHI in which CC= 0.69 . 

 
 
 
 
 
 
 
 

 

 

 

 

Figure 14 the Cross-plot of the estimated PEF and the 
density logs in well D is drawn with the density log data 
plotted in the horizontal axis from 2 to 2.9 g/cm2 and the 
PEF log data are drawn from 0 to 10 in the vertical axis. 
As the density is increased, the formation becomes less 
porous and more condense and the estimated PEF log 
reads  

between 5 and 5.5 which relates to limestone and 
anhydrate.  
As the Density log reading decreases, the PEF reading 
is between 2 to 3 which shows porous formations like 
sandstone and shale rocks .This shows that the 
estimated PEF log by the MRGC method is excellent. 
The linear relationship between RHOB and PEF logs is 

Figure 13. PEF and NPHI logs Cross plot in well D Figure 12: PEF and NPHI logs Cross plot in D  well               
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PEF= -11.53916.07501 with a high correlation of CC = 
0.80. 

Figure 15 is the Cross-plot of the estimated PEF and 
NDS in well D. The NDS log is plotted in horizontal 
axis from -10 to 10 and the estimated PEF log from 0 to 

10. In NDS log, the negative points show sandstones 
and the estimated PEF log reads 2. The linear 
relationship between NDS and PEF logs is PEF 
3.669210.235632 with CC= 0.41. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
CONCLUSION 
To identify formation lithology, it is required to have 
PEF and LITH logs. However, these logs are not 
available in old wells. Additionally, there is a 
limitation of core data and lack of coring in all the 
wells for lithology identification purposes. 

In this study, the MRGC method is performed to 
estimate well logs. In this method, petrophysical data 
are grouped into a number of clusters based on NI 
and KRI indices. Compared to conventional methods, 
the introduced procedure is robust and shows 
superior results. 

This type of clustering is the advantage of the MRGC 
method in respect to other clustering techniques. In 
each obtained cluster from the MRGC method, a 
relationship between PEF log and the model logs and 
also, between LITH log and the model logs is 
derived.  

In this study, the formation is divided into 15 
different clusters using MRGC method, in which, for 
each cluster the majority of PEF and LITH logs are 
derived and the average value of each cluster is 
related to PEF and LITH logs.  For each average 
value, a number is defined which is the estimated 
PEF and LITH, so the MRGC method is more 
accurate.  As the number of clusters are increased, the 
estimated PEF and LITH logs are smoother.  
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Abstract: Online shopping is a new phenomenon in the field of E-Business and is certainly going to be the future of 
shopping in the world. Though online shopping is very common outside Malaysia, its growth in Malaysian Market, 
which is a large and strategic consumer market, is still not in line with the global market. The present research paper 
has used exploratory study to highlight the various factors and variables impacting the behavior of consumers 
towards on-line shopping in Malaysia. Data was collected from students’ samples in Malaysia. SEM (Structural 
Equation Model) was used to test the hypotheses and confirmed the fit of the model. The researcher found that there 
are three factors for explaining attitude and intention towards online shopping, which are privacy, security and 
subjective norm. The results show that if students worry about whether their information due to the process of online 
shopping will be used for other purposes, it will reduce their purchase attitude.  
[M. Zendehdel, L. Paim. Perceived risk of security and privacy in online shopping: A study of Malaysia 
context. Life Sci J 2012;9(4):983-987] (ISSN:1097-8135). http://www.lifesciencesite.com. 151 
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1. Introduction 
               With the rapid growth of the Internet, online    
shopping has become one of the most profitable e-
commerce on the Internet over the last decade 
.Electronic commerce has created significant 
benefits, but has also increased the likelihood or 
negative consequences of some risks that already 
exist in the offline environment and created some 
risks that are completely new. Understanding 
people’s perceptions of attitudes towards online risks 
is therefore, important for ecommerce(Gabriel & 
Nyshadham, 2008).This study addresses perceived 
risk of security and privacy with respect to online 
shopping services as trading platforms, which can 
remove any middlemen between the vendors and 
consumers and facilitate a safe and legal 
authentication mechanism as well as a secure 
transaction platform (Kayworth & Whitten, 2010; 
Martin & Camarero, 2008). Prior research suggests 
that perceived risk is an important factor influencing 
online consumer behaviour (Cunningham, Gerlach, & 
Harper, 2005; Pavlou, 2003; Salam, Iyer, Palvia, & 
Singh, 2005; Schlosser, White, & Lloyd, 2006). 
Previous studies have shown that perceived risk is 
derived from consumer uncertainty, especially in the 
case of Internet shopping (Bakos, 1997; Martin & 
Camarero, 2008). 

Similarly, Miyazaki and Fernandez (2001), 
found that perceived risk had a significant impact on 
online purchasing behaviour. Behaviour researchers, 
for the most part, defined perceived risk in terms of 
the consumer’s perceptions of the uncertainty and 

potential adverse consequences of buying a product 
or service (Littler & Melanthiou, 2006), and is 
frequently defined as the possibility of negative 
results (Das & Teng, 2004).According to 
Lallmahamood (2007), discussed perceived security 
and privacy as the user’s perception of protection 
against security threats and control of their personal 
data information in an online environment. In this 
study, perceived risk refers to the uncertainty that 
consumers face when they cannot predict the 
consequences of their online transaction behavior 
(Samadi & Yaghoob-Nejadi, 2009). Security and 
privacy is the negative result in online buying that is 
not found in traditional commerce (Corner & 
Thompson, 2005; Salo & Karjaluoto, 2007; Zhou, 
Dresner, & Windle, 2008). Miyazaki and Fernandez 
(2001) pointed out that the Internet security of 
Intimate details is the main barrier to consumer 
online shopping. Personal data being transferred to 
others without authorization, insecure transactions, 
and personal information being stolen by others are 
the aspects associated with the security and privacy 
of the Internet (Aldás-Manzano, Lassala-Navarré, 
Ruiz-Mafé, & Sanz-Blas, 2009; Polasik & 
Wisniewski, 2009). In present study, perceived risk 
focuses on users’ concerns about possible losses due 
to fraud, personal information being intercepted by 
others, the unauthorized use of personal information, 
and unprotected transactions as well as consumer 
behaviour researchers. In a number of studies, a 
significant negative impact of risk perception on the 
attitude towards online shopping or likelihood to 
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purchase online was found (Grabner-Kruter & 
Faullant, 2008; Jarvenpaa, Tractinsky, & Michael 
2000; Teo & Liu 2007). The influence of risk 
perception on consumer attitudes and intention may 
be different in situations that are dominated by 
different types of risk (Mandrik & Bao, 2005). The 
impact of risk factors on attitudes, intentions or actual 
usage of online-shopping has been investigated in 
several studies (Chang , Cheung , & Lai, 2005). 
Pavlou (2003) found that perceived risk has a 
negative effect on the intention to do e-commerce 
transactions. Kim (2008) also demonstrates that 
perceived risk has a strong negative impact on the 
intention to purchase via the Internet. As a result, in 
the online channel, perceived risk reduces 
consumers’ intention to conduct transactions. 
Consumers hesitate to utilize a retail store when they 
feel insecure and perceive risk related to purchase 
(Korgaonkar & Karson, 2007). Consumer’s fears 
their private information may be misused by some 
unauthorized person, and, thus, are reluctant to 
provide information on the Internet. Jarvenpaa and 
Tractinsky (1999) argued that a customer might be 
willing to buy from an online store if it is perceived 
to be of low risk even if they do not have a highly 
positive attitude towards the store. 
 

 
Figure 1. Research Model 
 
               Beside attitude refers to ‘‘the degree of a 
person’s favorable or unfavorable evaluation or 
appraisal of the behavior in question’’ (Fishbein and 
Ajzen, 1975). According to the TPB, attitude impacts 
users’ behavioral intention, which in turn influences 
their actual behavior.  When individuals form 
positive attitude towards online shopping, they will 
have a stronger intention toward adopting it, and thus 
they are more likely to use it. Subjective norm refers 
to ‘‘the perceived social pressure to perform or not to 
perform the behavior’’ (Ajzen, 1991). In other words, 
subjective norm is related to the normative beliefs 
about the expectation from other people. Many 
Internet users choose to shop online because their 
friends shop online too, and they recommend it to 

Them.  Research model (Figure 1) was adhered to 
observe the factors affecting online shopping which 
have demonstrated literature support.   
           Therefore, based on our earlier discussion, we 
propose the following hypotheses:   
H1: There is a negative relationship between 
perceived risk (privacy, security) and intention 
toward online shopping. 
H2: There is a positive relationship between 
subjective norm and intention online shopping. 
 
2. Materials and Method 
                 Present study used a questionnaire survey 
with two parts to test our theoretical model. The first 
part had questions measuring the constructs in the 
research model, while the second part had 
demographic questions about the participants. Each 
item corresponding to the constructs was measured 
using a seven-point Likert scale, with answer choices 
ranging from “disagree strongly” (1) to “agree 
strongly” (7), and most of these items were adapted 
from the existing literature while the scale items for 
subjective norm, , and attitude were adapted from 
Taylor and Todd (1995). In addition, the items 
measuring perceived risk were adapted from Lee 
(2009). 
                Survey approach was chosen to gather 
information directly from students in universities 
located in the Klang valley .students are potentially 
able of utilizing internet services and are believed to 
be the most frequent and active internet users 
(Zendehdel, Paim, Bojei, & Osman, 2011). Thus, it is 
significant for retailers and consumers’ behavior 
researcher to recognize Malaysian students’ 
population intention toward online shopping due to 
student’s role in online marketing in Malaysia(Sabri  
et al., 2008). Thus selecting students as our sample 
was appropriate. And cluster sampling method was 
used. Firstly, whole population (population of 
universities in klang valley) was separated into two 
clusters (public and private). Then, from the selected 
clusters the researcher chose four universities from 
each cluster through simple random sampling. Hence, 
students who enrolled in a broad range of courses in 
each faculty and institute were chosen.   
             Among 400 questionnaires that were 
dispersed, about 380 were returned, but only 375 
completely answered. Frequency distribution profile 
of respondents showed that 60 percent of the 
respondents were female while 40 percent were male. 
The majority of the respondents (55.2 %) fall in the 
age range between 20 to 25 years of age. 
Respondents having a monthly income ranging from 
less than RM 2400 were the majority income group 
(72.3 %). From the ethnic point of view, Malays 
comprised 52.4%, followed by Chinese and Indians 
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that composed 32.8% and 14. 4% of the study sample 
respectively.  
 
3. Result  
             In order to achieve the research aim and test 
the hypotheses, AMOS 16 was used to perform these 
analyses. Comprehensive instrument validation and 
reliability procedures were followed in order to 
validate the instrument empirically. For the 
constructs of perceived risk  (privacy, Security ) and 
attitude, intention, subjective norm), this study used 
CFA as a confirmatory test to measure validity and 
reliability, while other constructs were examined with 
SEM was used to test the model fit. “Structural 
equation modeling seeks to explain the relationships 
among multiple variables; it examines the structure of 
interrelationships. 

 
3.1 Analysis of the structural model  
               We assessed the overall goodness of fit 
using the chi-square test. The chi-square test assesses 
the adequacy of a hypothesized model in terms of its 
ability to reflect the variance and covariance of the 
data. The results of structural equation modeling 
obtained for the proposed conceptual model (Table 
1). Approximation (RMSEA) of 0.055. Generally, fit 
statistics greater than or equal to 0.9 for GFI, NFI, 
RFI, and CFI indicate a good model fit (Hairs et al., 
1998). In addition, RMSEA Values ranging from 
0.05 to 0.08 are acceptable (Hairs et al., 1998), 
indicating that our model fit was acceptable. The 
other fit indices, except AGFI, indicated that our 
proposed model obtained an adequate model fit.  
 

 
 
Table 1.Overall Fits of the Research Model 

Fit indices _²/df CFI NFI RMSEA AGFI GFI 

Observed 
value 

2.645 .942 .911 .066 0.85 0.90 

 
Recommended 

value 

 
<3 

 
>.9 

 
>.9 

 
<.08 

 
>.9 

 
 

>.9 

 
Table2. Results of Hypotheses Testing of this Study 

Hypothesis IV DV Coefficient (P-value) Remark 

H1 Privacy  Attiude .-.413 *** Supported 
H2 Security  Attitude -.327 *** Supported 
H3 Subjective norm  Attitude .470 *** Supported 

 
4. Discussion 

                 The results, as displayed in (Error! 
Reference source not found.), show that there 
is a significant negative relationship between 
perceived risk and attitude towards online shopping 
Therefore, H1-2 was supported by the data in this 
study. This is consistent with previous studies in 
which risk perception was found to have a significant 
negative impact on the attitude towards online 
shopping or likelihood to purchase online (Grabner-
Kruter & Faullant, 2008; Jarvenpaa et al., 2000; Teo 
& Liu 2007).The results show that if students worry 
about whether their information due to the process of 
online shopping will be used for other purposes, it 
will reduce their purchase attitude. Furthermore, this 
study found that if information security is not 
guaranteed, students will actually reduce 
consumption. Thus, online shopping managers must 
pay attention. The government must also protect the 
Privacy and security of consumers as one of the main 
roles it can contribute in growing internet shopping. 

               The results, as depicted in (table 2), show 
that the exogenous variable of subjective norm made 
a significant contribution in the prediction of attitude 
towards online shopping. Therefore, the significant 
relationship between normative and attitude H3 was 
supported.  This finding is consistent with Miniard 
and Cohen (1983),and Ryan (1982) who proposed 
that normative beliefs influence attitude formation, as 
attitude may be formed on the basis of information 
provided by an expert referent or expectations of 
other significant people. In addition, a few studies 
have examined potential relationships between 
attitude and subjective norms (Quintal et al., 2010), 
that is, students are likely to believe the opinion of 
others who are important to them (e.g., peers, family) 
when they decide whether or not to buy a product. 
The results also lend support to previous findings, 
indicating that purchase intention is positively 
influenced by subjective norm. This finding implies 
that when students find that people around them have 
adopted online shopping, they will be more willing to 
use it. 
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5. Implications 
               In terms of subjective norm they should 
build positive word of mouth to enhance the 
perception of friends and family members of current 
customers. In this respect, online shopping providers 
may use a positive word-of-mouth strategy to 
enhance the awareness of their services and promote 
their benefits. Further, from a managerial standpoint, 
identifying consumer risks is important and how to 
reduce these is of great importance to e-marketers, 
who need to ensure that security and privacy policies 
are appropriately defined, implemented, and 
communicated to the relevant stakeholder. Online 
shopping marketers could also look into the 
possibility of spreading and promoting security and 
privacy related information on the Internet. First, e-
commerce computer network security technologies, 
such as firewalls, virtual private networks, intrusion 
detection systems, and virus prevention techniques, 
should be used to strengthen online security. Second, 
e-commerce security management systems should be 
developed, including personnel management, security 
systems, tracking audit systems, maintenance 
systems, data backup systems, and regular cleaning 
of virus systems.  
                Finally, the managerial implications of this 
study are to provide online shopping companies with 
information security policy considerations, and to 
help companies to develop online marketing 
strategies using information technology regarding 
consumer behaviour and psychological impact. 
Future research can create an in-depth understanding 
of security perceived risk and consumer behaviour. 
This implies that controlling the risk of online 
shopping is particularly important for managers as 
they decide how to assign resources to retain and 
expand their current customer base. However, 
building a risk-free online shopping transaction 
environment is a difficult thing. Therefore, online 
stores need to search for risk-reducing strategies that 
might assist in inspiring high confidence in potential 
customers. This study suggests that they should 
consider focusing on the prevention of fraud, identity 
theft, and financial loss. For example, building secure 
firewalls to avoid intrusion, developing methods for 
strengthening encryption and authenticating websites 
are all measures that should be undertaken.   
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Abstract: The language to control objects is a primary requirement in design of a complex system. Context free 
grammar plays an important role in modeling control functionalities of a system by grammatical rules. This 
generates naturally the operation of a system by the language which having commands in the form of strings 
generated by variables which are nested inside variables arbitrarily deeply. The formal method Z is an ideal notation 
which is used for describing state space of a system and then defining operations over it. Consequently, an 
integration of context free grammar and Z will be an effective tool for increasing modeling power for a complex 
system. In this paper, we have given a procedure for integrating CFG and Z. Formal definition of a CFG is defined. 
Then derivation of a string and further development of formal language is formalized. The specification of this 
relationship is analyzed and validated using Z/EVES tool.  
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1. Introduction 

Machines are controlled by computer based 
systems and, of course, computers are controlled by 
software systems. When software is used in 
controlling a complex system, for example, safety 
critical system; its failure may cause a big loss in 
terms of wealth, deaths, injuries or environmental 
damages. Consequently, constructing correct 
software is as important as its other counterparts, i.e., 
hardware or electro-mechanical systems (Hall, 2002). 
Formal methods are mathematical based techniques 
used for specification of properties of software and 
hardware systems for insuring their correctness 
(Burgess, 1995). We can describe a mathematical 
model of a system and then it can be analyzed and 
validated increasing confidence of development 
(Gwandu et al., 1994). 

At the current stage of development in formal 
methods, it is not possible to develop a system using 
a single formal technique and as a result integration 
of approaches is required. That is why integration of 
approaches has become a well-researched area. 
Further, it is an open research area in computer 
science and engineering leading to development of 
automated computer tools and techniques. 

Design of a complex system, not only requires 
functionality but it also needs to model its control 
behavior. There are a large variety of techniques for 
software specification which are suitable for specific 
aspects in the process of the software development. 
For example, Z notation, Vienna Development 
Methods, B Method and algebraic techniques are 
usually used for defining data type while Petri nets, 

process algebras, automata and state-charts are best 
suited for capturing dynamic aspects 4. Therefore it is 
required to identify a relationship between static and 
dynamic modeling techniques for complete 
development of a system. 

Although integration of approaches is a well 
researched are (Beek et al., 2004; Hasan et al., 2007; 
Gervais et al., 2005; Araki et al., 1999; Akbarpour et 
al., 2002; Raymond, 2004) but there does not exist 
much work on formalization of structures which 
generates formal languages. Dong et al (2004, 2005) 
described the integration of Object Z and timed 
automata. Another piece of good work is reported by 
Constable (1997, 2000) has proposed a constructive 
formalization of some important concepts of 
automata using Nuprl. A relationship is investigated 
between Petri-nets and Z notation in (Heiner et al., 
1999; He, 2001). An integration of B method and 
UML is presented in (Leadinng et al., 2002,2002a ). 
Wechler, W. has introduced some important 
algebraic structures in fuzzy automata (Wechler, 
1978). In (John et al., 2002), a treatment of fuzzy 
automata and fuzzy language theory is discussed 
when the set of possible values is a closed interval [0, 
1]. Ito, M., has described automata and formal 
languages from the algebraic point of view.  
(Mansoor et al.,2007). Proposed, an algorithm to 
eliminate the useless productions of CFG.  

In this paper, a relationship between Z notation 
and CFG is checked and verified after removing 
inconsistencies. Formal construction is given using Z 
notation, and it is analyzed and validated using 
Z/EVES tool. The major objectives of this research 
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are: (i) identifying and proposing an integration of 
context free grammar and formal methods enhancing 
modeling power of complex systems and (ii) 
providing a syntactic and semantic relationship 
between Z and CFG. In section 2, an introduction to 
formal methods is given. In section 3, an overview of 
context free grammar is provided. Formal 
specification of context free grammar is described in 
section 4. Section 5 describes the modeling analysis. 
Finally, conclusion and future work are discussed in 
section 6. 
2  Formal Methods 

Formal methods are mathematical approaches 
used for describing and analyzing properties of 
software systems (Khan et al., 2011, 2011(a), 
2011(b); Zafar et al., 2012). These techniques are 
based on discrete mathematics such as logic, set 
theory and graph theory. Formal methods may be 
classified in several ways. Property and model 
oriented methods are two main classification of it 
(Brendan, 1998; Khan et al., 2007). Property oriented 
methods are used to describe software in terms of 
properties or constraints that must be satisfied. Model 
oriented methods are used to construct a model of a 
system’s behavior (Spivey, 1989; Ahmad et al., 
2011,; Ali et al., 2012, 2012(a)). Formal methods are 
used to improve quality of software systems by 
means of documenting and specifying in a precise 
and structured manner. Although formal methods are 
successfully applied in many research areas of 
computer science but at the current stage of their 
development, it requires an integration of formal and 
traditional approaches. 

Z notation is one of the most popular 
specification languages in formal method. The Z 
(Spivey, 1989) is a model oriented approach, which 
is based on set theory and first order predicate logic. 
It is also used for specifying the behavior of systems 
as an abstract data types and sequential programs can 
also be modeled using it. In this paper, Z is selected 
to be integrated with algebraic automata because a 
natural relationship exists between these approaches. 
The Z is based upon set theory including standard set 
operators, set comprehensions, Cartesian products, 
and power sets. On the other hand the logic of Z is 
formulated using first order predicate calculus. The Z 
notation is used in our research because it allows 
organizing a system in smaller pieces known as 
schemas. The schema defines the way in which state 
of the system can be modified. A promising aspect of 
Z is the mathematical refinement which is a stepwise 
verifiable transformation of an abstract specification 
into a concrete executable program. Once formal 
specifications in Z are written it can be refined into 
actually implemented system by the process of 
stepwise mathematical refinements.  

3  Context free grammar 
A context-free grammar (CFG) generates a 

formal language where a clause is nested inside 
another clause making a best use of recursion. Every 
production of a context free grammar is of the form: 
S → t, where S is a non-terminal consisting of a 
single character/symbol and t is a string which may 
contain only terminals or non-terminals on 
combination of both. Further, t might me an empty 
string. The notation: S → t is called a production or a 
rule. Context free grammar consists of such kind of 
rules which are applied one after other producing a 
parse tree. The tree ends with terminals which are 
leaves of the tree and each internal node is a non-
terminal which produces one or more further nodes. 
The left hand side of a production rule of a context 
free grammar is always a single non-terminal. 
Because all rules only have non-terminals on the left 
hand side and it can easily be replaced with the string 
on the right hand side of this rule. Further the context 
in which the symbol occurs is therefore not important 
and hence the grammar is called context free 
grammar. It is to be noted that the context free 
grammar(s) are always recognized by finite state 
machines having a single infinite taps. For keeping 
track of nested units, the current parsing state is 
pushed at the start of the unit and it is recovered at 
the end. The context free grammars are very 
important in designing and description of the 
programming languages and their compilers. The 
syntax of natural languages can also be analyzed by 
using it. 

The formalism of context-free grammar was 
developed by Noam Chomsky who described the 
linguistics in a grammatical form and finally 
converted into mathematical models providing a 
precise and simple mechanism for describing of 
languages. This way of description of languages 
makes the formalism producing rigorous 
mathematical studies. The context free grammars 
allow an efficient parsing of algorithms and their 
constructions in a simple way. Using the grammar, it 
can be determined whether a string can be generated 
or not. Further, the way of generation is also 
determined. On the other hand, context free 
languages have their own limitations. For example, 
some of the operators, which are well-defined in 
many models of automata theory, do not behave well 
in case of context free grammar. The intersection of 
two context free grammars, in general, is not context 
free, is an example of those operators. The 
complement of a context free language is not context 
free, is another example of it. However, union, 
concatenation and Kleene star operators produce 
context free language when applied to context-free 
language or languages. 
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4  Formal Specification of Context Free Grammar 
In this section, an integration of some important 

concepts of CFG and Z notation is given. It is 
mentioned that the definitions used are based on the 
book with title “Algebraic Theory of Automata and 
Languages” (Brendan et al., 1998). The set of 
structures used are: (i) CFG (ii) Derivation (iii) 
Derivations (iv) WorldOfCFG and (v) 
LanguageOfCFG. 

We start with the definition of context free 
grammar which is a 4-tuple (V,∑, R, S), where, V is a 
finite set of non-terminals, ∑ is the set of terminals, it 
is disjoint from V, this make the words for a 
language. S is the start non-terminal. R is the relation 
from V to (V ∑)*such that  w(V ∑)*: (S,w) 
R. In the specification denoted by CFG, we define the 
sets of non-terminal by V, set of terminal by Sigma, 
the set X denotes both the set of terminals and non-
terminals. The notation rules define the relation 
between V and seqX. The seqX, denotes the set of all 
sequences containing terminals and non-terminals. 
The predicate part defines, Sigma is a finite set of 
terminals, it is disjoint from the set of non-terminals. 
The production rules are defined by the relation 
denoted by rules such that if  a stringof type seqX 
then (s0, w) rules. Where s0 is the start non-
terminal used to represent the whole sentence or 
program. 
 

 
 
Invariants: 

1. The variable s0 must be an element of 
variables. 

2. The domain of rules relation is subset of 
variables. 

3. The terminals and non-terminals are disjoint 

sets. 
4. The entire set of alphabets is union of 

terminals and non-terminals. 
5. There exists at least one rule which contains 

start variable on the left hand side. 
6. Elements of all the rules are members of 

alphabets. 
Formal Construction of Productions 

In this section, we describe the formal 
specification of production rules. Production rule is 
substitution rule perform recursively to derive new 
string of terminal and non-terminal from the string of 
terminal and non-terminal. 

In the specification denoted by the Derivation, we 
specify the process of production of one string from 
another string of terminal and non-terminal. In the 
specification st1 and st2 are two strings of type seqX.  
We say st1 yields st2 if  aV, b, st3 and st4seqX 
such that: 

  
Thus, st2 is the result of obtained by the rule (a, b) to 
st2. 
 

 
 
Formal Construction of further Derivations 

The specification schema denoted by 
Derivations is the extension of schema Derivation. 
This specify the generation of one string of non-
terminals or terminals to the string of non-terminals 
or terminals. In the specification we consider two 
strings of non-terminals or terminals denoted by st1 
and st2. The schema Derivations call the schema 
Derivation in successive manner and develop the 
productions: st1st3 st3st4  s4st5 st5st2 
as specified. 

In many fields of computer sciences words 
generated from grammar to code certain programs 
used to functionalize a system. The schema denoted 
by WorldOfCFG is used to generate strings of 
terminals from the strings of non-terminals and 
terminals. Word of CFG is define to be a string of 
terminals of type seq Sigma generated by successive 
production from the string of non-terminals or 
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terminals of type seqX. For generating word 
WordOfCFG uses operation of schema Derivations to 
perform the desire production.  
 

 
 
Worlds generated by CFG 

 
 

 
Language generated by CFG. 

The set of words generated by a schema 
WordOfCFG is called a context-free language. In the 
specification LanguageOfCFG a sequence of 
terminal is denoted by w is of type seq Sigma belongs 
to the set language if there exist a set of derivations 
from s0 to w operated by the schema Derivations as 
specified in the following schema. 

 

 

5  Model Analysis 

As we know that there does not exist any 
computer tool that may guarantee about the complete 
correctness of a computer model. That is why we can 
believe that even the specification is written, in any 
of the formal languages, it may contain potential 
errors. That means the art of writing formal 
specification never assures the consistencies, 
correctness and completeness of the system to be 
developed. But, on the other hand, if the formal 
specification is checked and analyzed with computer 
tools it certainly identifies, if exist, the potential 
errors in syntax and semantics of the formal 
description of a system. The Z/EVES is one of the 
most powerful tools which we have used for writing 
validating and analyzing the formal specification 
written in Z.  
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Conclusion  
In this research, the approach of context free 

grammar is combined with Z notation which defining 
a relationship between fundamentals of these 
approaches.  At first, we have described formally the 
structures of context free grammar then formal 
models of derivation process from a string to a string 
of non-terminals or terminals is presented. Further we 
specified the process of production in sequence by 
using the schema Derivations. At the end we 
presented the formal model to generate the words 
from CFG and further its language. Formal proofs of 
the above models are presented under the certain 
assumptions. Formal models of few interesting 
algebraic structures and its variants are proposed by 
reusing the definitions of the abstract structures. The 
specification of this integration is verified and 
validated using Z/Eves tool. An extensive survey of 
existing work was done before initiating this 
research. Some interesting work (Wechler, 1978; 
Tuan, 2000, Bowen, 1996, Vilkomir, 2001) was 
found but our work and approach are different 
because of conceptual and abstract level integration 
of Z and CFG. Why and what kind of integration is 
required, were two basic questions in our mind before 
initiating this research. Since, CFG is best suited for 
modeling system’s behavior by using proper 
sequence of strings, while Z is an ideal one used for 
describing state of a system. This distinct in nature 
but supporting behavior of Z encouraged us to 
integrate Z with CFG. 

Most of the researchers have either taken 
some examples in defining integration of approaches 
or have addressed only some aspects of it. Further, 
there is a lack of formal analysis supported by 
computer tools. Our work is different from others 
because we have given a generic approach to link Z 
and CFG. A computer tool support is provided for 
analysis and validation of this relationship as well. 

Few benefits of using Z are: (i) Every object 
is assigned a unique type providing useful 
programming practice. (ii) Several type-checking 
tools exist to support the specification. (iii) The 
Z/Eves is a powerful free tool to prove and analyze 
the specification. (iv) the rich mathematical notations 
make it possible to reason about behavior of a 
specified system effectively.  
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Abstract: Current World Wide Web means to display pages to end user, while the Semantic Web is a vision of a 
next-generation network focuses on "Meaning" instead of merely pasting arbitrary text on a page. An intelligent 
software agents use information to organize and filter data to meet the user's needs. DAML+OIL and Web Ontology 
Language OWL are the current environments to create Ontology over RDF and XML structures which are used to 
represent data intelligently among different Ontologies. To assure quality and accurateness in Ontologies in the early 
design stage, we used the Z-specification which is a formal language based on discrete mathematics such as 
predicate logic, sets, relations and functions to specify the behavior of Semantic Web. Further, we applied a 
transformation from schemas written in Z-specification to OWL. The formal specification is described and validated 
using Z/EVES tool. A fundamental goal of this research is to transform a verified and validated specification to 
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1. Introduction 

The Semantic Web (Berners, et al, 2003) is 
an intelligent extension of current World Wide Web. 
It describes Web services in such a way that 
computers or intelligent software agents can 
understand the meaning of Web pages. It is still in its 
evolving period, challenges are still there to meet the 
goals. Semantic Web's developers are looking to 
XML and RDF to meet these challenges. 
DAML+OIL (Harmelen et al., 2001) and OWL 
(Dean et al., 2004) are the current environments over 
the top of XML and RDF. They are playing 
remarkable role in designing Ontologies and 
interacting among different Ontologies over the 
Internet. These languages are based on descriptive 
logic and they are designed to be decidable (World 
Wide Web, 2003). The Z-notation (Khan et al., 2008, 
2009, 2011) is a formal specification language based 
on descriptive logic, sets, relations and functions. 
Descriptive logic can be regarded as the subset of 
predicate logic. Therefore, Z is more expressive than 
other Ontology languages. Z/EVES (Meisels, 1997) 
is a proof tool for reasoning and checking Z-
specifications. In this paper we use Z-specification to 
specify and verify the requirements of the Semantic 
Web. In the idea we first specify system in Z-
specification then check its proof and syntax by 
Z/EVES tool. Further convert Z-model into OWL to 
design Ontology. The use of Z-specification and 
Z/EVES tool removes inconsistencies and 
ambiguities in Ontology. The transformation between 
Z-specification and OWL can confine the properties 

of Ontology that the OWL can not. As (Dong et al., 
2004) describes that the intrinsic homogeneity 
between semantic bases of ontology languages and Z 
implies that Z can be regarded as an ontology meta-
language and it can even capture properties that 
ontology languages cannot. Further, (Dong et al., 
2002) expresses that Z-specification can capture 
various requirements of Semantic Web services 
including ontology and service functionalities. The 
research of using the transformation of Z-
specification and Semantic Web has already been 
used. As (Dong et al., 2004(a)) use Z-specification on 
DAML+OIL to design and reuse ontology. As a 
forward approach proposed by J.S. Dong et al. 
(2002), they describe that the use of Z semantics to 
design Ontology would be easy to reduce Ontology 
flaws. In his technique they simply introduced a 
transformation of Z model into DAML+OIL to 
design Ontology and also provide some rules of 
transformation. The idea was simple but he left a 
reverse technique that is to transform the 
DAML+OIL to Z-specification for their future work. 
Further J.S Dong and his team propose the reverse 
technique in which they use Racer with Z-
specification and introduced that DAML+OIL can be 
re transformed into Z Model to check inconsistencies 
of Ontologies. The idea became complete here with 
forward and reverse transformations together to 
remove Ontology related flaws by the description 
logic. Dong et al. (2002) describe the combined 
approach of DAML+OIL, Z-specification language, 
RACER and Alloy, in the research they first apply Z-
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specification to design Ontology, next RACER is 
used to identify any inconsistency in Ontology, after 
that Alloy is used to trace origin of an error(s) and 
lastly Z-specification is used to express complex 
Ontology properties. The only problem seen in this 
approach is a long procedure. Whereas, this can be 
possible more efficiently with the integration of 
Ontology Web Language OWL and Z-specification. 
The OWL has more and extra efficient features over 
other ontology's based languages, W3C recently 
introduced OWL for Semantic Web which is on top 
of XML/RDF. 

In the paper we use OWL as Ontology 
language. The language OWL is derived from 
DAML+OIL which does not include qualified 
number of restrictions. The OWL can define 
symmetric properties and does not rename RDF-S 
primitives which increase the power of Semantic 
Web. The mentioned importance forced us to map Z-
specifications to OWL with the motivation from 
basic idea described by (Dong et al., 2002, 2004). 

The rest of the paper is organized as follows. 
In section 2, an introduction to formal method is 
given. In section 3 we describe an overview of 
Semantic Web, OWL, DAML+OIL, XML and RDF 
and further describe the conceptual model for Z 
approach to OWL. Section 4 consists of 
implementation and verification of model with 
Z/EVES tools and section 5 contains the conclusion 
of the study and a future work 
 
2. Formal Methods 

Formal methods are based on mathematical 
techniques and notations uses for describing and 
analyzing properties of software systems (Clarke et 
al., 1996; Khan et al., 2011(a); Zafar et al., 2012; 
Ahmad et al 2012; Ali et al., 2012). These 
mathematical techniques are based on discrete 
mathematics such as predicate logic, set theory, 
relations, functions, and graph theory. The process, to 
develop software systems using formal methods is 
shown in the Figure 1 (Liu et al.,1995 ). 

 
Figure 1. The Process of Software Development 

using Formal Methods 

The "Requirements" are the result of requirements 
analysis and are normally described in informal 
language. 'Specification1' represents the stage of 
transformation from requirements to formal methods. 
Further, the process from 'Specification 2' to 
'Specification n' corresponds to the stage of design. 
The process from 'Specification n' to 'Program' 
corresponds to the stage of implementation or coding. 
Validation and verification are the two basic 
principles that arise in system development. 
Validation addresses whether the produced system 
fulfills the requirements and verification check 
whether the software meets the requirements 
established in the previous phases. The aim of this 
approach is to demonstrate the process of 
development of a system from requirement to coding 
using formal specification. The use of this approach 
identifies errors and oversights early in the design 
life-cycle which are then easy to remove, with 
consequent high quality and cost saving software 
development. The Z-notation (woodcock et al., 
1996), is model-oriented approach, it is used for 
specifying the behavior of abstract data type and 
sequential programs. The Z-specification divides the 
specification of complex system in different states 
called schemas. The schema consists of three parts; 
schema name, schema signature and schema 
predicate. These schemas can be combined to 
produce the overall description of the system. The 
paper addresses schemas in the specification part of 
the paper. Z-specification cannot typically be 
executed by computers, but the standard tools are 
available which are used for checking syntax and 
proof of the specification, leads to quality of 
specification and this allows mistakes to be detected 
and corrected sooner in the design life cycle. 
 
3. The Semantic Web 

Semantic Web is a future of current Web in 
which information is given with well-defined 
meaning in such a way that computers or intelligent 
software agents can understand the meaning of Web 
pages (Berners et al., 2002. Allwood et al., (2008) 
describe that the Semantic Web is an evolving 
extension of the World Wide Web in which Web 
content can be expressed not only in natural 
language, but also in a form that can be understand, 
interpret and use by software agents, thus permitting 
them to find, share and integrate information more 
easily. Semantic Web is a combination of different 
Ontology over Internet in such a manner that they can 
understand, interpret data intelligently without human 
involvement. Where ontology is a data model 
represents a set of concepts within a domain and the 
relationships between those concepts (Yang et al, 
2008). Ontologies are represented by Ontology 
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languages such as DAML+OIL and OWL, which are 
based on top of XML and RDF. XML is a set of rules 
for defining and representing information as 
structured documents for applications on the Internet. 
RDF is a model for describing Web resources. 
Differentiating from HTML, HTML is aimed to 
deliver data to end user while XML is an extensible 
language: a language to describe other languages. 
XML is focused on syntax of the document rather 
than text. RDF defines resources on the Internet and 
provides interoperability between applications to 
exchange data. So that RDF uses XML to exchange 
description of Web resources. RDF Schema provides 
the built in vocabularies for RDF library. It is used to 
define properties of Web resources. DAML is a 
semantic markup language based on XML/RDF for 
Web services. DAML combined with Ontology-
Interface Layer is referred as DAML+OIL. By using 
existing classes and properties, new concept can be 
added. This enables the DAML+OIL to reuse the 
existing technology. In 2003, W3C proposed a new 
markup language for Semantic Web known as OWL. 
It is based on top of DAML+OIL. Main differences 
are, OWL does not include qualified number 
restrictions, further, it can define symmetric 
properties and does not rename RDF-S primitives. In 
other words, the power of Semantic Web is increased 
with OWL. It has three flavors: Lite, DL and Full 
with enhanced capabilities used according to demand. 
 
The semantic Web and Z-Specification 

While communicating over the Web, these 
Ontologies need to be proper functioning. If 
Ontologies are not properly defined then obviously 
wrong results will cause problems. Z-specification is 
a descriptive logic which can perform well for 
Semantic Web. We are providing the power of Z-
specification to built Ontology to meet the challenges 
in designing, testing and verification stages. 

 
3  Z-Specification towards OWL 

In the paper initially we specify the system 
using Z-specification. Further check their proof and 
syntax by using Z/EVES. After verifying we 
transform Z-model (encoded in ZML (Sun et al., 
2001) into OWL to design Ontology and after 
checking and testing, retransformation of OWL into 
Z-model (again encoded in ZML) to remove 
inconsistencies in Ontology. The above process is 
shown in Figure 2. 

 
Figure 2. The Process of Z Approach to OWL 
 
Transformation of Z-Specification to OWL 

In order to transform Z semantics in OWL, 
we go through an example of IT talk discovery 
system TDS. The TDS is an on line Web portal 
offering the service of information about seminars. It 
also offers IT related upcoming talks that may appeal 
a register user according to his personal interests or 
schedules. It can be categorize in four agents.  

 
 User's Calendar Agent 
 Distance Map Agent 
 User's Personal Agent 
 Talk Discovery Agent  
 
All these agents work collaboratively on 

behalf of human to extract the information about 
user's travel guide. In the next subsections we 
describe Z-specification in Z/EVES and then there 
corresponding OWL semantics to highlight the idea 
of transformation. 

 
Z Model for IT Discovery System and OWL code 

User's personal agent needs to consult with 
User's Calendar Agent to determine whether user is 
available or not. The calendar agent in IT Talk 
Discovery System can be defined in Z-specification 
as: 

 
[TIME, DATE] 
Where TIME and DTAE are of set types. The date 
and time can be defined as the schema DateTime.  

 
The Status defined by Z free type definition shows 
that either user is busy or not. 
Status ::= Free/Busy 
The Calendar schema is as: 
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Transformation of Date and Time type definition into 
OWL can be written as: 
<?xml version="1.0"?> 
<rdf:Description rdf:about="d:DATE"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
 <rdf:Description rdf:about="t:TIME"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
</rdf:RDF> 
Note: Code is simplified. Name spaces are omitted. 
 
Distance Map Agent 

After checking the availability of user, the 
user's personal agent needs to determine the distance 
between user's office and talk place. The Distance 
Map Agent outputs the distance for the user's 
personal agent. 
We define [PLACE] is of a set type. 

 
The OWL code can be written as: 
<rdf:Description rdf:about="d:dist"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#ObjectP
roperty"/> 
  </rdf:type> 
  <rdfs:domain> 
   <rdf:Description 
rdf:about="place:places"/> 
  </rdfs:domain> 
  <rdfs:range> 
   <rdf:Description 
rdf:about="r:R"/> 
  </rdfs:range> 
  <rdfs:domain> 
   <rdf:Description 
rdf:about="place:places"/> 
  </rdfs:domain> 
 </rdf:Description> 
 <rdf:Description rdf:about="r:R"> 
  <rdf:type> 

   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
Note: For simplicity, Namespaces and classes are 
omitted. 
 
User's Personal Agent 

User's personal agent keeps user's personal 
information i.e. user's profile, user's office location, 
interests etc. 
Z specification can be written as: 
[NAME, TOPICS] 
where NAME and TOPICS are of set type. 

 
The OWL code can be written as: 
<rdf:Description rdf:about="nam:NAME"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
 <rdf:Description 
rdf:about="office:PLACE"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
 <rdf:Description 
rdf:about="interest:TOPICS"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
 </rdf:Description> 
 <rdf:Description rdf:about="int:Interest"> 
  <rdf:type> 
   <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:type> 
  <rdfs:subClassOf> 
   <rdf:Description 
rdf:about="interest:TOPICS"/> 
  </rdfs:subClassOf> 
 </rdf:Description>  
 
Talk Discovery Agent 

Finally, Talk discovery agent outputs 
various results based on users interests. The Talk 
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schema is defined for a general talk type. Interested 
talks are recorded in interestedtalk for the user. 

 

 
 

The OWL code for Talk schema can be 
written as in user's personal agent 
<rdf:Description rdf:about="Int:Interested_Talk"> 
 <rdf:type> 
  <rdf:Description 
rdf:about="http://www.w3.org/2002/07/owl#ObjectP
roperty"/> 

  </rdf:type> 
  <rdfs:domain> 
   <rdf:Description 
rdf:about="p:Personal"/> 
  </rdfs:domain> 
  <rdfs:range> 
   <rdf:Description 
rdf:about="T:Talk"/> 
  </rdfs:range> 
 </rdf:Description> 
 
Implementation and verification 

We checked the schemas's proof and syntax 
by the tool Z/EVES, the snapshot of the proof is 
shown in Figure 3. 
 

 
 

 
Figure 3. Z/EVES Schemas for IT Talk Discovery 
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Figure 4. OWL code for IT Talk Discovery 

 
Further we transform schemas to their 

corresponding OWL code in Altova Semantic Works 
2008 which is shown in Figure 4. 

 
Conclusion 

In this paper, we have discussed an idea of 
designing Ontology, using Z-specification schemas. 
The verification is done by Z/EVES and further 
transformation is done into OWL code. To observe 
the approach, we have used an example of IT Talk 
Discovery System which is an on line Web portal 
offering the service of information about seminars 
and IT related upcoming talks that may appeal a 
register user according to his personal interests or 
schedules. We have shown, via an example, a one to 
one correspondence between Z-schemas and OWL 
code which provides an environment to transform Z-
schemas to OWL after removing an inconsistencies 
and ambiguities from a specification. 
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Abstract: The gastrointestinal tract (GIT) is one of the most interesting systems of reptiles. The present study aimed 
to study the anatomical, histological and morphometrical features of the gastrointestinal tract (GIT) of the lizard 
Scincus scincus and the snake Natrix tessellata. The wall of the different regions of the alimentary tract is built up of 
four layers, from outside inwards: serosa, muscularis, submucosa and mucosa. The oesophageal mucosa is formed of 
simple columnar epithelium in Scincus scincus, while in Natrix tessellata it consists of simple columnar ciliated 
epithelium with goblet cells. In the studied species, the mucosa of the stomach displayed numerous gastric glands 
which opened with gastric pits while, the mucosa of the intestine is consisted of simple columnar epithelium 
containing goblet cells. The intestinal glands are completely absent in the two species. There are great differences 
between the oesophagus, stomach and intestine histochemically in both species. Generally, the length of the whole 
gastrointestinal organs is sex-dependent.  No significant difference was found in between the organ lengths in both 
sexes of the studied species. In conclusion, variation in the structure of the GIT appears to be related to the difference 
in their habitats or their vital activities.  
[Ahlam M. El- Bakry, Ahmed M. Abdeen and Rasha E. Abo- Eleneen. Anatomical and Morphometrical Study of 
the Alimentary Canal of the Lizard Scincus scincus and the snake Natrix tessellate. Life Sci J 2012;9(4):1010-
1022] (ISSN:1097-8135). http://www.lifesciencesite.com. 155 
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1. Introduction 

Reptiles are always a matter of great interest in 
many fields of biological sciences. Recently, efforts 
of the present authors have been directed towards the 
reptilian gastrointestinal tract (GIT) in order to merge 
specific morphological merits that would be utilized 
as an identification key. The gut of various reptiles 
has been the subject for anatomical, morphometrical, 
histological and histochemical studies (Zaher et al., 
1987 a, b, c & 1989 a; Abo-Taira et al., 1989; Afifi 
et al., 1989 and Abdeen et al., 1992). Among lower 
vertebrates, reptiles always stimulate much interest 
when compared with the higher ones. 

 The gastrointestinal tract (GIT) is one of the 
most interesting systems of reptiles and its 
morphology, anatomy and histology have been 
studied extensively on lizards; Scincus officinalis and 
Scincus scincus (Family: Scincidae), El- Toubi, 1936 
and Biomy, 2010 respectively, Uromastyx aegyptia 
(family: Agamidae, El- Toubi and Bishai, 1958) and 
Chamaeleon vulgaris (family: Chamaeleontidae, 
Bishai, 1960). The previous authors showed how the 
morphological, anatomical and histological patterns 
of the alimentary tract organs are well adapted to 
perform their vital functions. Valuable informations 
were later on added to the subject through the study 
of other reptilian species; the amphisbaenian 
Diplometopon zarudnyi (Al- Nassar, 1976), the 
gecko Gehyra mutilate (Chou, 1977), the scincid 

lizard Chalcides levitoni (El- Taib et al., 1982) and 
the lacertid lizard Acanthodactylus ophedureus 
(Zaher et al., 1987 a). 

 Furthermore, combined anatomical and 
histological studies were carried out on the different 
species of lizards and snakes, as well as 
morphometrical investigations were done on the 
reptilian tract organs of some species in order to cast 
more light on the importance of the morphometric 
analysis as a valuable parameter for the identification 
of different species. In this respect different species of 
lizard were studied family Lacertidae as 
Acanthodactylus boskianus (Abo- Taira et al., 1988), 
family Geckonidae as Tarentola annularis (Abo- 
Taira et al., 1990) and Chalcides sepsoides (Zaher et 
al., 1990 b & c). Stimultaneously, great attention was 
directed to the anatomy and histology of snakes, 
family Colubridae as Natrix natrix (Przystalski, 
1980, Kozaric et al. 2011).   

 Abdeen et al. (1992) studied the distribution 
of carbohydrates, proteins and nucleic acids in the 
oesophageal and gastric mucosal epithelium of three 
colubrid snakes; Malpolon monspessulanus, Coluber 
florulentus and Tarbophis obtusus (Family: 
Colubridae). Several studies are carried out on the 
histochemical configurations of the reptilian gut 
mucosa (Zaher et al., 1991 a & b). Mahmoud 
(1975) resolved the distribution of carbohydrates and 
proteins in the mucosa of the ileum and rectum of 
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Mabuya quinquetaeniata and Chalcides ocellatus. 
Recently, in an attempt to creat a novel criterion for 
classification of reptiles, a regression analysis was 
applied relating to the snout vent with that of the 
alimentary canal in the gecko Tarentola annularis 
(Abo- Taira et al., 1990) and Mabuya 
quinquetaeniata (Zaher et al., 1990 a). These 
previous works have attracted our attention to design 
the present investigation which deals with the study 
of the anatomical, histological and morphometrical 
aspects of the alimentary tract of the two studied 
species; the insectivore lizard Scincus scincus 
(Family: Scincidae) and the water snake Natrix 
tessellata (Family: Colubridae). This investigation 
was done to cast more light on the correlation 
between the anatomical, histological as well as 
morphometrical configurations of the alimentary 
canal of Scincus scincus and Natrix tessellata in 
relation to their habitats. Also, to elucidate if such 
parameters could be considered with great importance 
in the field of taxonomy of reptiles.  

 
2. Material and Methods 
1- Animals:- 

Animal Family Habitat 

 
Scincus 
scincus 
(Fig. 1) 

 
Scincidae 

Restricted to sandy desert 
areas where it lives mostly 
under the sand but surfaces 
occasionally to run on the 
sand surface at night. It feeds 
on a variety of insects and 
captured from Sinai. 

 
 

Natrix 
tessellata 
(Fig. 4) 

 
 

Colubridae 

Never found far from water, 
often resting or crawling on 
the bottom of streams or 
irrigation canals. When 
distributed it invariably tends 
to escape by diving into the 
water. In suitable habitats, 
large populations can be 
found in a relatively small 
area. It feeds on fish and 
amphibian and collected from 
Faiyum.  

- The animals used were 10 adults of each sex of 
Scincus scincus and Natrix tessellata.  
 
2- Gross Anatomy:- 

All animals were sacrificed to remove the gut 
portions (oesophagus, stomach and intestine). These 
organs were anatomically examined and measured. 
3- Morphometry:-   

All animals were measured from the snout to the 
cloacal opening (snout-vent). Lengths of the 
gastrointestinal tract (GIT) of males and females were 
expressed as indices and percentages of the total tract 
length. 
4- Statistic Analysis 

Statistical significance of female values versus 
male ones was determined by the application of 

student test (Van der Waerden and Nievergelt, 
1956). T. test was also applied between the whole gut 
length and its organs as well as the snout-vent of both 
sexes of the two species studied. 
5- Histological and Histochemical Studies 

 For histological study of the alimentary tract, 
parts from different regions of the gut were taken, 
cleaned with saline and fixed in 10% neutral formalin, 
then washed and dehydrated in ascending grades of 
ethyl alcohol, cleared in xylene and embedded in 
paraffin. Sections were then cut serially at 5 µm 
thickness and stained with Ehrich’s haematoxylin and 
eosin (Mallory, 1944) and Masson trichrome stain 
(Drury et al., 1976). For histochemical study, the 
identification of polysaccharides (McManus, 1946), 
acid and neutral mucins (Mowry, 1956) and total 
proteins (Mazia et al., 1953) were adopted. The 
stained sections were examined and photographed 
using Leitz microscope (Germany). 
3. Results 
Anatomical Features (Figs. 2, 3, 5 &6): 

In Scincus scincus (Figs. 2 & 3), the alimentary 
tract starts with a transverse terminal mouth which 
surrounds a buccal cavity leading to a short pharynx. 
The oesophagus is a narrow elongated funnel tube 
opening directed into the stomach without any 
external constriction. The stomach is left- curved and 
slightly wider and longer than the oesophagus. The 
stomach is terminated by a narrow portion which 
opens into the intestine.  

In Natrix tessellata (Figs. 5 & 6), the 
oesophagus is subdivided into an anterior wide, 
funnel- shaped portion and a posterior narrower and 
extremely longer cylindrical one. The latter enters the 
visceral cavity dorsal to the pericardioperitoneal 
septum. The border between the oesophagus and the 
stomach is only indicated by the nature of the mucous 
membrane, i.e., there is no anatomical distinction 
between the oesophagus and the stomach. The 
stomach has a larger left convex and a smaller right 
concave curvatures. The stomach leads to the 
intestine. The intestine is distinguished into the small 
and large intestine. The large intestine is nearly 
straight and can be subdivided into two sections: The 
colon and the rectum. The latter opens into the cloaca. 
Morphometric observations (Tables 1 – 6 and Figs. 
49 – 52):  

The application of t- test on the morphometrical 
data collected from the alimentary canal of the two 
studied species Scincus scincus and Natrix tessellata 
showed that in Scincus scincus, there is a significant 
difference observed between the snout-vent of female 
(8.4 ± 0.28) and males (9.4 ± 0.15). The 
gastrointestinal tract (GIT) of females (12.7 ± 1.72) is 
always longer than that of males (11.7 ± 0.79) and 
there is no significant difference is detected in 
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between them (P > 0.05 level, student t- test) Table 
(1). In the studied lizard, the female oesophagus 
length (2.1 ± 0.29) is always longer than the male's 
oesophagus (1.6 ± 0.37). No significant difference is 
detected in between the stomach and intestinal lengths 
in both species. In both sexes, the longest and shortest 
organs are the intestine and the oesophagus, 
respectively. The length of the GIT and its organs, in 
females and males are diagrammatically represented 
in (Fig.  49). 

There is no significant difference is detected 
among the index values of the GIT organs in females 
and males except for the oesophagus (Table 2).The 
percentage ratios of the GIT organs of female do not 
significantly differ from those of males in stomach 
and intestine. However, there is a significant 
difference in the oesophagus (Table 3). These ratios 
increase progressively in both sexes through the 
oesophagus, stomach and intestine. Index and 
percentage values of the GIT organs in both sexes of 
Scincus scincus are diagrammatically represented in 
(Fig. 50), these values are resulted in two closely 
related curves for the index values, for females and 
males, and other opposing two for the percentage 
ratios. These two couples of curves enclose a single 
genometrically tetragonal area. 

The morphometric finding of the alimentary 
tract organs in both sexes of Natrix tessellata 
disclosed that there is a significant difference between 
the snout-vent length of females (85.3 ± 3.34) and 
males (74.8 ± 9.75). The GIT length of the females 
(80.3 ± 3.34) is always longer than that of the males 
(69.8 ± 9.75), and there is a significant difference is 
detected between them (P < 0.005 level, student t- 
test) Table (4). In both sexes, the longest and shortest 
organs are the intestine and the stomach respectively. 
There is a high significant difference between the 
length of the females and males stomach (P < 0.001 
level) and a significant difference appears also 
between females and males intestine (P < 0.05 level). 
No significant difference is detected between the 
length of the oesophagus in the two sexes (Table 4 
and Fig. 51).  

The morphometric data of the alimentary tract 
organs in both sexes of Natrix tessellata showed that 
there is no significant difference is detected between 
the index values of stomach and small intestine in 
females and males but there is a significant difference 
appears between the oesophagus and large intestine 
(Table 5).    

The percentage ratios increase progressively in 
both sexes of Natrix tessellata, through the stomach, 
oesophagus and intestine. There is a significant 
difference between the oesophagus and small 
intestine (P < 0.005 level, student t- test), but there is 
no significant difference appears between the stomach 

and large intestine in both sexes (P > 0.05 level, 
student t- test) Table (6). 

Index and percentage values of GIT organs in 
both sexes of Natrix tessellata are diagrammatically 
represent in (Fig. 52). The diagrammatical 
designation of the index and percentage values of the 
GIT organs in both sexes of the Natrix tessellta 
disclosed two closely related curves inclosing 
between the two tetragons of unequal areas. 
Histological and histochemical studies (Figs. 7- 
48): 

 The alimentary canal of Scincus scincus and 
Natrix tessellata consists of the usual known regions 
which are the oesophagus, stomach and intestine. The 
oesophagus, stomach and intestine of the two studied 
species are formed of the mucosa, submucosa, 
muscularis and serosa. The serosa represents the 
outermost layer of the wall in all GIT organs and 
consists of simple squamous epithelium. This layer is 
followed by the muscularis which consists of smooth 
muscles and is differentiated into an outer 
longitudinal and an inner circular muscle layer. In the 
oesophagus, both layers of muscularis appear, nearly, 
in the same thickness. However, in all other GIT 
organs, the outer longitudinal muscle layer is always 
less developed than the inner circular one.  

The muscularis mucosa is well represented in 
the oesophagus, as well as in the stomach. The 
oesophageal muscularis mucosa is built up of an outer 
longitudinal muscle layer which is arranged in several 
rows and an inner circular muscle layer which 
appears as a thin sheet. The muscularis mucosa is 
arranged in the form of a well-developed outer 
longitudinal muscle layer and well-developed inner 
circular one.  

The submucosa, is well developed throughout 
all the alimentary canal organs. It consists of an 
areolar connective tissue and is involved in the 
structure of the oesophageal, gastric and intestinal 
folds. The submucosa contains also blood vessels and 
capillaries in all gut organs. Although the previous 
layers are nearly similar, some differences are found 
in the mucosal coat of the oesophagus, the stomach 
and the intestine of Scincus scincus and Natrix 
tessellata which may be referred to their mode of 
feeding. 
1- The oesophagus 

Histologically, the oesophageal mucosa of 
Scincus scincus (Figs. 7 & 9), consists of a thin 
simple columnar epithelium and contains oesophageal 
glands, while it is thrown into many folds with 
variable lengths and wavy appearance in Natrix 
tessellata (Figs. 8 & 10). The mucosal epithelium of 
Natrix tessellata, is simple and formed of two types 
of cells, the elongated ciliated epithelial cells and the 
goblet cells. The goblet cells are a unicellular glands 
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and markedly numerous at the bottom of the 
oesophageal folds. The ciliated epithelial cells of the 
oesophageal mucosa scattered between the goblet 
cells.  

In Scincus scincus (Figs. 11 & 13), the 
collagenous fibres are scarcely distributed through the 
mucosa, while in Natrix tessellata (Figs. 12 & 14), 
the collagenous fibres are widely distributed through 
the mucosa layer.  

Histochemically, high contents of 
polysaccharides which represented by PAS- positive 
materials are found in the mucosa of both species. 
The submucosa is moderately stained in Scincus 
scincus (Fig. 15) while, in Natrix tessellata (Fig. 16), 
the submucosa is weakly stained. A mixture of neutral 
polysaccharides (PAS- positive) and acidic ones 
(Alcian blue positive) are strongly stained in the 
mucosa of both species in magenta colour (Figs. 17 & 
18). Using bromophenol blue stain the oesophageal 
mucosa of the two studied species shows high content 
of protein (Figs. 19 & 20). However, low protein 
content is found in the oesophageal glands of S. 
scincus (Fig. 19). 
2- The stomach 

Histologically, in both species, the mucosa of 
the stomach is mostly consisted of simple columnar 
cells with oval basally located nuclei. The gastric 
mucosal coat appeared thick due to the presence of 
the gastric glands. These gastric glands are embedded 
in the lamina propria and open into the gastric folds 
through the gastric pits. The glands consist mainly of 
a secretory portion, gland neck and gastric pit which 
open into the lumen (Figs. 21 – 28). 

Histochemically, the stomach mucosa of Scincus 
scincus is strongly stained with PAS indicating high 
content of neutral polysaccharides (Fig. 29), while the 
stomach mucosa of Natrix tessellata is moderately 
stained with PAS indicating the presence of moderate 
content of neutral polysaccharides (Fig. 30). On the 
other hand, the muscularis and the submucosa of the 
two species are moderately loaded with neutral 
polysaccharides. PAS- Alcian blue (pH 2.5), showed 
weak reaction in the mucosa, the muscularis and the 
gastric glands of Scincus scincus (Fig. 31), while 
PAS- Alcian blue (pH 2.5), showed strong reaction in 
the mucosa and the gastric glands of Natrix tessellata 
(Fig. 32). This reaction appeared magenta indicating 
high content of mixed neutral (purple) and acidic 
(blue) polysaccharides present in the mucosa. In 
addition, moderate magenta colour (mixed 
polysaccharides) was observed in the muscularis 
layer. Bromophenol blue stained materials indicated 
high protein contents in the mucosa of both species, 
while the submucosa appeared moderately stained. 
However, the low protein contents in gastric glands 
are weakly stained (Figs. 33 & 34). 

3- The intestine 
 Histologically, the intestinal mucosae of 

both studied species are thrown up into numerous 
elongated and deep folds lined with simple epithelia 
containing scattered goblet cells (Figs. 35 – 38). The 
intestinal glands are absent in the two species. The 
collagenous fibres are scarcely distributed through the 
muscularis layer of Scincus scincus and Natrix 
tessellata (Figs. 39 & 40), while these fibres are 
greatly distributed in the mucosa of both species 
(Figs. 41 & 42). 

Histochemically, PAS positive materials are 
represented in the muscularis and mucosa of Scincus 
scincus indicating moderate content of neutral 
polysaccharides (Fig. 43). However, strong PAS 
reaction (high content of neutral mucins) is indicated 
in the mucosa of Natrix tessellata (Fig. 44), while the 
muscularis is moderately stained with PAS.  

PAS- Alcian blue (pH 2.5), showed moderate 
magenta colour (mixed neutral and acidic mucins) in 
the mucosa of both species. The goblet cells are 
stained magenta for mixed mucins and blue for acid 
mucins in both species (Figs. 45 & 46), while in 
Natrix tessellata acid mucins predominate in the 
goblet cells (Fig. 46). Application of bromophenol 
blue, showed high protein contents in the mucosa and 
the muscularis layer of both species (Figs. 47 & 48). 
On the other hand, the goblet cells appeared weakly 
stained for protein in Scincus scincus and devoiding 
proteins in Natrix tessellata.   
 
Table (1): Lengths (cm) of the snout vent and 
alimentary tract organs in both sexes of Scincus 
scincus 

P Males Females GIT organ 
** 
  ns 
** 
ns 
ns 
ns 

9.4 ± 0.15 
11.7 ± 0.79 
1.6 ± 0. 37 
2.4 ± 0. 28 
5.2 ± 1. 36 
2.5 ± 0.6 

8.4 ± 0.28 
12.7 ± 1.72 
2.1 ± 0. 29 
2.7 ± 0.52 
0.3 ± 1.2  
2.6 ± 0.6 

Snout-vent 
 Alimentary tract 
Oesophagus 
Stomach 
Small intestin 
Large intestine  

The values are means ± standard deviation (n = 
10 0f each sex); ns: Non- Significant (student t- 
test, P > 0.05 level); **: Significant values 
(student t- test, P < 0.001 level). 
 
Table (2): Index values of gastrointestinal tract (GIT) 
organs in both sexes of S. scincus  

P Males Females GIT organ 
* 
ns 
ns 
ns 

7.3 ± 1.16 
4.3 ± 0. 61 
2.5 ± 0. 41 
4.7 ± 0.78 

6.6 ± 1.17 
4.4 ± 0.5 

2.4 ± 0.25 
5.4 ± 0.96 

 Oesophagus 
Stomach 
Small intestine 
Large intestine 

Index is the gastrointestinal tract length / organ length; 
Values are means ± standard deviation (n = 10 0f 
each sex); ns: Non- Significant (student t- test, P > 
0.05 level); *: Significant values (student t- test, P < 
0.05 level). 
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Table (3): Percentage ratios of the gastrointestinal 
tract (GIT) organs in both     sexes of Scincus scincus 

P Males Females GIT organ 
* 
ns 
ns 
ns 

13.6 ± 2.9 
20.8 ± 2. 54 
44.4 ± 5.3 
21.3 ± 3.2 

16.7 ± 2.35 
21.4 ± 3.16 
42 ± 4.42 
20.4 ± 2.3 

Oesophagus 
Stomach 
Small intestine 
Large intestine 

The values are means ± standard deviation (n = 10 0f 
each sex) Percentage ratio is the organ length × 100 / 
gastro-intestinal length; ns: Non- Significant (student 
t- test, p > 0.05 level); *: Significant values (student t- 
test, p < 0.05 level). 
 
Table (4): Lengths (cm) of the snout vent and 
alimentary tract organs in both sexes of Natrix 
tessellata 

P Males Females GIT organ 
* 
* 
ns 
** 
* 
* 

74.8 ±  9.75 
69.8 ±  9.75 
20.5 ± 1.96 
8.1 ±  0.74 

30.2 ± 8. 31 
11 ±  2.8 

85.3 ± 3. 34 
80.3 ± 3. 34 
21.6 ± 1.58 
10.4 ± 1.19 
36.6 ± 11.8 
11.7 ± 3.4 

 Snout-vent 
 Alimentary tract 
Oesophagus 
Stomach 
Small intestine 
Large intestine  

 The values are means ± standard deviation (n = 10 0f 
each sex); ns: Non- Significant (student t- test, P > 
0.05 level);   *: Significant values (student t- test, P < 
0.05 level); **: Significant values (student t- test, P < 
0.001 level). 
 
Table (5): Index values of gastrointestinal tract (GIT) 
organs in both sexes of Natrix tessellata 

P Males Females GIT organ 
* 
ns 
ns 
* 

3.2  ± 0.23 
8.6 ± 1.25 
2.5± 0. 19 
6.6 ± 1.3 

3.5 ± 0.69 
7.7 ± 1.39 
2.3 ± 0.4 

6.8 ± 1.45 

 Oesophagus 
Stomach 
Small intestine 
Large intestine  

Index is the gastrointestinal tract length / organ 
length.  Values are means ± standard deviation (n = 
10 0f each sex); ns: Non- Significant(student t- test, p 
> 0.05 level); *: Significant values (student t- test, p < 
0.05 level). 
 
Table (6): Percentage ratios of the gastrointestinal 

tract (GIT) organs in both sexes of Natrix 
tessellata 

P Males Females GIT organ 
* 
ns 
* 
ns 

29.6 ± 2.84 
11.6 ± 1.13 
43.2 ± 3.8 
16 ± 2.6 

26.9 ± 2.1 
12.9 ± 1.63 
45.5 ± 7.2 
14.5 ± 2. 

Oesophagus 
Stomach 

Small intestine 
Large intestine 

The values are means ± standard deviation (n = 10 0f 
each sex); Percentage ratio is the organ length × 100 / 
gastro-intestinal length; ns: Non- Significant (student 
t- test, P > 0.05 level); *: Significant values (student t- 
test, P < 0.05 level). 

 
Fig. 1: Photograph of the lizard (Scincus scincus) in a 

lateral view.  
Fig. 2: Dissected specimen of male Scincus scincus 

exposing the general viscera.Oesophagus (OES), 
Stomach (ST), Intestine (I), Testis(T), Rectum (R), 
Coloaca (C). 

Fig. 3: Dissected specimen of female Scincus scincus 
exposing the general viscera. Oesophagus (OES), 
Stomach (ST), Intestine (I), Ovary(O), Rectum (R), 
Coloaca (C). 

 
Fig. 4: Photograph of the snake (Natrix tessellata) in a 

lateral view.  
Fig. 5: Dissected specimen of male Natrix tessellata 

exposing the general viscera. Oesophagus (OES), 
Stomach (ST), Gall Bladder (GB), Intestine (I), Right 
Testis(RT), Left Testis(LT). 

Fig. 6: Dissected specimen of female Natrix tessellata 
exposing the general viscera. Oesophagus (OES), 
Stomach (ST), Gall Bladder (GB), Intestine (I), Ovary 
(O). 
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Fig. 7: T.S. of the oesophagus of Scincus scincus 

showing the structure of the mucosa (MU) and the 
submucosa (SM) of loose connective tissue. H.E., 
X 100. 

Fig. 8: T.S. of the oesophagus of Natrix tessellata 
displaying the columnar epithelial structure of the 
mucosa (MU). The submucosa (SM) is formed of 
loose connective tissue and thick muscularis layer 
(M) of striated muscles covered with serosa (S).   
H.E., X 100. 

Fig. 9: T.S. of the oesophagus of Scincus scincus 
showing the structure of the mucosa (MU), the 
esophageal glands (OG) and the submucosa (SM). 
H.E., X 200. 

Fig. 10: T.S. of the oesophagus of Natrix tessellata 
displaying the ciliated epithelial cell (C) and the 
goblet cell (GC). H.E., X 200. 

Fig. 11: T.S. of the oesophagus of Scincus scincus 
showing the columnar epithelial structure of the 
mucosa (MU) and the collagen fibres (CF) scarcely 
distributed in the submucosa (SM). Masson's 
trichrome stain., X 100. 

Fig. 12: T.S. of the oesophagus of Natrix tessellata 
showing the condensation of the collagen fibres 
(CF) in the muscularis (M) and the mucosa (MU). 
Masson's trichrome stain., X 100. 

Fig. 13: T.S. of the oesophagus of Scincus scincus 
showing the collagen fibres (CF) in the muscularis 
(M), the submucosa (SM) and the mucosa (MU). 
Masson's trichrome stain., X 200. 

Fig. 14: T.S. of the oesophagus of Natrix tessellata 
showing the collagen fibres (CF) are distributed in 
the mucosa (MU). Masson's trichrome stain., X 
200. 

 
Fig. 15: T.S. of the oesophagus of Scincus scincus 

denoting high polysaccharide content in the 
mucosa (MU) and the esophageal glands (OG). 
PAS, X 100. 

Fig. 16: T.S. of the oesophagus of Natrix tessellata 
showing accumulation of high polysaccharide 
content in the mucosa (MU). PAS., X 100. 

Fig. 17: T.S. of the oesophagus of Scincus scincus 
displaying high content of neutral and acidic 
mucins in the mucosa (MU) and showing high 
content of acidic mucins in the esophageal glands 
(OG) (in blue). PAS-Alcian., X 100. 

Fig. 18: T.S of the oesophagus of Natrix tessellata 
denoting high content of acidic mucins in the 
mucosa (MU). The muscularis (M) are moderately 
stained magenta. PAS-Alcian., X 100. 

Fig. 19: T.S. of the oesophagus of Scincus scincus 
showing high protein content in the mucosa (MU), 
the muscularis (M) and the serosa (S). The 
esophageal glands (OG) are moderately stained. 
Bromophenol blue., X 100. 

Fig. 20: T.S. of the oesophagus of Natrix tessellata 
displaying high protein content in the mucosa 
(MU). Bromophenol blue., X 100. 

Fig. 21: T.S. of the stomach of Scincus scincus 
disclosing the serosa (S), the muscularis (M), the 
submucosa (SM) and the mucosa (MU). H.E., X 
100. 

Fig. 22: T.S. of the stomach of Natrix tessellata 
displaying the serosa (S), the muscularis (M), the 
submucosa (SM) and the mucosa (MU). H.E., X 
100. 
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Fig. 23: T.S. of the stomach of Scincus scincus 

showing the mucosa (MU), the gastric pits (GP) 
and the gastric glands (GG). H.E., X 200. 

Fig. 24: T.S. of the stomach of Natrix tessellata 
displaying the mucosa (MU), the gastric pits 
(GP) and the gastric glands (GG). H.E., X 200. 

Fig. 25: T.S. of the stomach of Scincus scincus 
showing the collagen fibres (CF) in the serosa 
(S) and the mucosa (MU). Masson's trichrome 
stain., X 100.  

Fig. 26: T.S. of the stomach of Natrix tessellata 
showing the collagen fibres (CF) in the serosa 
(S) and the mucosa (MU). Masson's trichrome 
stain., X 100. 

Fig. 27: T.S. of the stomach of Scincus scincus 
showing the collagen fibres (CF) in the mucosa 
(MU). Masson's trichrome stain., X 200.  

Fig. 28: T.S. of the stomach of Natrix tessellata 
showing the collagen fibres (CF) in the mucosa 
(MU). Masson's trichrome stain., X 200. 

Fig. 29: T.S. of the stomach of Scincus scincus 
showing high polysaccharide contents in the 
mucosa (MU). The muscularis (M) is weakly 
stained. PAS., X 100. 

Fig. 30: T.S. of the stomach of Natrix tessellata 
showing moderate content of polysaccharides in 
the mucosa (MU). The muscularis (M) is lightly 
stained. PAS., X 100. 

 
Fig. 31: T.S. of the stomach of Scincus scincus 

displaying weak reaction of PAS-Alcian blue in 
the mucosa (MU) and the muscularis (M). PAS-
Alcian blue., X 100. 

Fig. 32: T.S. of the stomach of Natrix tessellata 
showing high content of neutral and acidic-
mucins in the mucosa (MU). The muscularis 
(M) appear moderately stained magenta. PAS-
Alcian., X 100. 

Fig. 33: T.S. of the stomach of Scincus scincus 
displaying high protein content in the mucosa 
(MU). The muscularis (M) is moderately stained 
while the gastric glands (GG) are weakly 
stained. Bromophenol blue., X 100. 

Fig. 34: T.S. of the stomach of Natrix tessellata 
displaying high protein content in the mucosa 
(MU) and the muscularis (M). The gastric 
glands (GG) are weakly stained. Bromophenol 
blue., X 100. 

Fig. 35: T.S. of the intestine of Scincus scincus 
showing the serosa (S), the muscularis (M) and 
the mucosa (MU). H.E., X 100. 

Fig. 36: T.S. of the intestine of Natrix tessellata 
displaying the serosa (S), the muscularis (M) 
and the mucosa (MU). H.E., X 100. 

Fig. 37: T.S. of the intestine of Scincus scincus 
showing the mucosa (MU) and numerous goblet 
cells (GC). H.E., X 200. 

Fig. 38: T.S. of the intestine of Natrix tessellata 
showing the mucosa (MU) and the goblet cells 
(GC). H.E., X 200. 
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Fig. 39: T.S. of the intestine of Scincus scincus showing the 

collagen fibres (CF) scarcely distributed in the 
muscularis (M). Masson's trichrome stain., X 100. 

Fig. 40: T.S. of the intestine of Natrix tessellata disclosing the 
collagen fibres (CF) in the muscularis (M). Masson's 
trichrome stain., X 100. 

Fig. 41: T.S. of the intestine of Scincus scincus showing the 
condensation of collagen fibres (CF) in the mucosa 
(MU). Masson's trichrome stain., X 200. 

Fig. 42: T.S. of the intestine of Natrix tessellata displaying the 
condensation of collagen fibres (CF) in the mucosa 
(MU). Masson's trichrome stain., X 200. 

Fig. 43: T.S. of the intestine of Scincus scincus disclosing 
moderate polysaccharide content in the muscularis (M) 
and the mucosa (MU). The goblet cells (GC) appear 
unstained. PAS., X 100. 

Fig. 44: T.S. of the intestine of Natrix tessellata displaying 
high content of polysaccharide in the mucosa (MU). The 
muscularis (M) is moderately unstained. PAS., X 100. 

Fig. 45: T.S. of the intestine of Scincus scincus showing 
moderate PAS-Alcian blue positive materials in magenta 
colour (neutral and acidic mucins) in the mucosa (MU) 
and the muscularis (M). The goblet cells (GC) are 
strongly stained with a mixture of Alcian blue (acid 
mucins) and PAS (neutral mucins). PAS-Alcian blue., X 
100. 

Fig. 46: T.S. of the intestine of Natrix tessellata showing 
mixed neutral (red) and acidic (blue) polysaccharides 
(magenta) in the mucosa (MU). Acid mucins 
predominate in the goblet cells (GC). PAS-Alcian blue., 
X 100. 

Fig. 47: T.S. of the intestine of Scincus scincus showing high 
content of protein in the muscularis (M) and the mucosa 
(MU). The goblet cells (GC) are devoid of protein. 
Bromophenol blue., X 100. 

Fig. 48: T.S. of the intestine of Natrix tessellata disclosing high 
protein content in the muscularis (M) and the mucosa 
(MU). The goblet cells (GC) are negatively stained for 
protein. Bromophenol blue., X 100. 
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Fig. 49: Histogram illustrating the snout-vent, mean 

length of the alimentary tract and its   organs in 
both sexes of Scincus scincus. 

0

1

2

3

4

5

6

7

8

OES ST SI LI

Fig. 50

M
e

an
 I

n
d

e
x

0

5

10

15

20

25

30

35

40

45

50

M
e

a
n

 P
e

rc
en

ta
g

e
 (

%
)

female

male

female%

male%

 
Fig. 50: Indices and percentage ratios of organ length 

relative to the length of the whole alimentary 
tract in both sexes of Scincus scincus. Note the 
tetragonal areas in between the two curves. 
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Fig. 51: Histogram representing the mean length of 

the snout-vent, alimentary tract and its organs in 
both sexes of Natrix tessellata. 
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Fig. 52: Indices and percentage ratios of organ 

lengths in relation to the total tract length in both 
sexes of Natrix tessellata. Note the two, more or 
less, similar tetragonal areas in between the 
curves. 
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4. Discussion 
Anatomically, in the two examined species, 

there is a relatively long and narrow oesophagus. It 
becomes gradually wider towards the stomach. The 
stomach is formed of an elongated straight sac. Stated 
previously, the insectivorous species Scincus scincus 
has no delimitation between the oesophagus and the 
stomach. This is a relevant adaptation to permit the 
passing of insect prey without any obstruction, similar 
to that found in Scincus officinalis (El- Toubi, 1936), 
Mabuya brevicollis (Zaher et al., 1989 b) and 
Scincus scincus (Biomy, 2010) displayed also the 
absence of such a constriction. The stomach is highly 
elongated and extremely narrow in the present lizard. 
The differentiation of the intestine of Scincus scincus 
is closely similar to that described in other members 
of scincidae (El-Toubi, 1936; Zaher et al., 1989 b 
and Biomy, 2010,). Also, the present finding 
indicates the absence of the oesophageal stomach 
demarcation in Natrix tessellata. This is also observed 
in other snakes, Coluber florulentus (Dehlawi and 
Zaher, 1989 and Abdeen et al., 1992). The 
disappearance of such anatomical limit in snakes is 
believed to be the major reason for facilitating the 
passage of prey which is swallowed occasionly from 
the oesophagus to stomach. As observed in several 
lizards and snakes, the stomach of both studied 
species displays a large left convex curvature and a 
small right curvature. Therefore, this gastric 
appearance is most likely a characteristic feature of 
order squamata. A similar observation was recorded 
in lacertilian and ophidian species (Bishai, 1959; 
Zaher et al., 1990 a & b and Afifi et al., 1990, 
Kozaric et al. 2011).  

 
The morphometric analysis: 

 The statistical analysis of the morphometric 
variabilities has got a special attention in the last few 
years. Good results were obtained for evaluation of 
sexual dimorphism in reptiles (Kminiak and Kaluz, 
1983) and for determination of some indices 
(Estrada and Rodriguez, 1984). Moreover, 
extensive studies were carried out by icthyologists 
using regression analysis and morphometric indices in 
the field of fish taxonomy (Botros et al., 1970; 
Lachner and Jenkins, 1971; Ezzat et al., 1979; 
Mahmoud, 1980, Kozaric et al. 2011). 

As demonstrated morphometrically, there is no 
statistical significant difference in between the 
gastrointestinal organs of the males and females of 
the two studied species. However, in Natrix 
tessellata, the small intestine of females was found to 
be longer than that of males. 

The present morphometric demonstration 
divulged that no differences were observed between 
males and females of S. scincus in all studied 

measurements. Except for the stomach of M. 
brevicollis which is longer in males than females all 
other morphometric aspects have no sex differences 
(Zaher et al., 1989 b). This may suggest that the sex 
relationships which inferred from the present data are 
not correlated with sex dimorphism in family 
scincidae. It is not surprising that the small intestine is 
the longest gut organ in S. scincus. This elongation is 
most probably to compensate the limited number of 
intestinal villi observed microscopically and 
consequently to increase the surface of absorption. In 
contrast, which in the present Scincus scincus, the 
oesophagus appears as the shortest organ. Since the 
mucosal folds of the oesophagus are highly 
convoluted, the shortening of this organ does not 
interrupt the oesophageal function. The present 
morphometric data disclose that in S. scincus the 
snout- vent represents 70 % of the alimentary tract 
length. This means that, when the snout-vent as an 
external element of an animal is measured, the length 
of the GIT and its organs, as an internal system can be 
estimated without the need for animal sacrifice. 
Furthermore, the illustrations of both index and 
percentage ratio of all tract regions of an animal 
always gives rise to a specific geometrical outline. 
This specific illustration may support the predicted 
species identification. In the present species (S. 
scincus), the resulted geometrical outline is a 
tetragonal area which is dissimilar to the hexagonal 
one obtained in the skink lizard M. brevicollis (Zaher 
et al., 1989 b). The present tetragonal outline is 
similar to that described in the lizards (Chalcides 
sepoides; Zaher et al., 1990 b & c and 
Acanthodactylus boskianus; Abo- Taira et al., 1988) 
and in the snake (Echis carinatus; Afifi et al., 1990).  

The morphometric analysis of N. tessellata 
revealed that the female GIT is more elongated than 
that of the male. In addition, the length of each 
alimentary canal organ except the large intestine is 
significantly higher in females than in males. Similar 
observations have been reported in other reptilian 
species (Przystalski, 1980 and Abo- Taira et al., 
1988). However, it seems likely that the correlation 
between the female sex and the length of GIT is a 
remarkable character of snakes. This sex- dependency 
is perhaps connected with the production of eggs in 
females (Przystalski, 1980). 

In the present species, both the stomach and 
oesophagus are shortest and longest GIT organs, 
respectively. Similar results were obtained by Zaher 
et al. (1991a) in Echis carinatus.  

 By considering the index and percentage of 
all GIT regions of N. tessellata none of the organs 
exhibits any significant difference between both sexes 
except for the index of the female large intestine 
which is slightly higher than that in males. Therefore, 
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both parameters (index and percentage) cannot be 
accepted as a base for differentiating the sex. In 
addition, these values are different from those 
reported in Chalcides sepoides (Zaher et al., 1990 b 
& c). However, such measurements are most 
probably related to the zone where the animal lives 
and where the nature and amount of food as well as 
ecological conditions differ from one zone to another. 

The combined representation of both index and 
percentage values in N. tessellata discloses a double 
geometrical design. Each of the resulting two areas is 
a tetragon and most likely a specific rule for snakes, 
since the geometrical description reported previously 
was a single hexagon in Mabuya brevicollis (Zaher et 
al., 1989 b) and also a single tetragon in 
Stenodactylus slevini (Zaher et al., 1989 a).   

Histologically, the oesophageal mucosa of 
Scincus scincus is formed of simple columnar 
epithelium and consists mostly of oesophageal 
glands, while the oesophageal mucosa of Natrix 
tessellata is simple and formed of two types of cells, 
the elongated thin ciliated epithelial cells and the 
goblet cells. Such a condition was also recorded in 
other reptilian species such as Chalcides levitoni and 
Mauremyes caspica (El- Taib et al., 1982 and El- 
Taib and Jarrar, 1983, Kozaric et al. 2011). The 
oesophageal mucosa of Scincus scincus, is nearly 
similar to that of Uromastyx aegyptius (Abo- 
Eleneen, 2010). In Natrix tessellata, such a structure 
is greatly similar to that described in Varanus 
niloticus (Abo- Eleneen, 2010) and in 
Acanthodactylus boskianus (Dehlawi and Zaher, 
1985a). The presence of the oesophageal glands in 
Scincus scincus is nearly similar to that of several 
reptiles such as C. vulgaris (Bishai, 1960) and turtles 
(Gabe, 1973). The oesophageal glands are mucous in 
nature and secrete mucin to help the oesophagus to 
convey food from the buccal cavity to the stomach. 

On the other hand, in Natrix tessellata, the 
oesophageal glands are completely absent. This 
observation was also recorded in C. levitoni (El- Taib 
et al., 1982), T. vermicularis (Heyder, 1974) and A. 
boskianus and P. rupestris (Dehlawy and Zaher, 
1985a & b). The presence of the goblet cells in the 
oesophageal mucosa of Natrix tessellata as well as of 
other reptiles, such as Ablephorous pannonicus 
(Greschik, 1917), Chamaeleon vulgaris (Bishai, 
1960) and U. philbyi (Farag, 1982), agrees with the 
basic task of the oesophagus which conveys food 
from the buccal cavity to the stomach. This function 
is facilitated by the mucous secretion of the goblet 
cells, which causes the inner surface of the 
oesophageal lumen to be viscous and thus facilitates 
the swallowing of the prey and its gliding through the 
oesophageal lumen to reach the stomach. 

The collagenous fibres of Scincus scincus are 
scarcely distributed through the mucosa while, the 
collagenous fibres of Natrix tessellata are widely 
distributed through the mucosa. This collagenous 
fibre gives the oesophagus its strength. 

Histochemically, the present study revealed the 
presence of exaggerated amounts of carbohydrates in 
the mucosal epithelium of both species. This finding 
is in agreement with that observed by Abo- Eleneen 
(2010) in Uromastyx aegyptius and Varanus niloticus. 
The oesophageal mucosa of Scincus scincus and 
Natrix tessellata showed accumulation of PAS and 
Alcian blue positive materials indicating the presence 
of mixed neutral and acidic mucins which help in 
producing mucous necessary for lubricating food. In 
S. scincus and N. tessellata, the oesophagus is richly 
supplied with protein particularly in the mucosa and 
muscularis. This indicates the importance of protein 
materials in constituting the contracting muscles. 
However, low protein content is found in the 
oesophageal glands of S. scincus showing that these 
glands are more responsible for the production of 
mucus which is mostly acidic in nature.  

The stomch mucosa of Scincus scincus and 
Natrix tessellata is consisted of gastric glands and 
gastric pits. In S. scincus (insectivorous), the gastric 
glands are represented with the oxyntic type while, 
these glands are represented with peptic cells in 
Natrix tessellata (carnivorous). A review to the 
published works of the history of the alimentary tract 
of reptiles shows a considerable controversy on the 
nature of the granular cells forming the glandular 
bodies of the gastric glands of the reptilian stomach. 
Smit (1962), Gabe and Saint Girons (1964) and 
Skoczylas (1970) reported that these cells play a role 
in the secretion of pepsin and hydrochloric acid. They 
termed them oxyntico-peptic cells. However, in U. 
aegyptia, which is purely herbivorous (El- Tobui and 
Bishai, 1958), termed these cells oxyntic cells. On the 
other hand, Bishai (1959) in Varanus griseus, which 
is purely carnivorous, termed these cells peptic cells. 
The same author identified such in the insectivorous 
C. vulgaris as oxyntic cells. In both species studied, 
the collagenous fibres are scarcely distributed through 
the serosa and the mucosa.  

Histochemically, the gastric mucosa is heavily 
loaded with mixed neutral and acidic mucins in 
Natrix tessellata while, the gastric mucosa is weak 
reaction with PAS- Alcian blue. The positive 
response of the gastric secretory portion cells of PAS- 
Alcian blue stain denotes the mucous nature of their 
secretions that facilitate the passage of digested food 
from the stomach to the intestine. Meanwhile, the 
presences of polysaccharides which play an important 
role in the production of energy are greatly 
represented in the mucosa. Moreover, the gastric 
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mucosa of both species shows heavy protein contents. 
The same results were recorded in Uromastyx 
aegyptius and Varanus niloticus (Abo- Eleneen, 
2010, Zaher et al., 1991c).  

The absence of the intestinal glands observed in 
the present work was similar to that found in Mabuya 
quinquetaentiata (Amer and Ismail, 1975), 
Acanthodactylus boskianus (Dehlawi and Zaher, 
1985 a), in Typhlops vermicularis and Echis 
carinatus (Heyder, 1974 and Afifi et al., 1990) 
respectively and in Uromastyx aegyptius and Varanus 
niloticus (Abo- Eleneen, 2010). 

As outlined microscopically, the intestinal 
mucosa of Scincus scincus and Natrix tessellata lacks 
granular crypts. This outcome is closely similar to 
that recorded in both lacertilian and ophidian species 
(Greschik, 1917). Moreover, the response of the 
mucous membrane cells and goblet cells in the 
intestinal wall indicates the abundance of mucous 
secretion. This may be considered as an adaptation for 
the intestine to perform well its role in water 
absorption (Bishai, 1960). The collagenous fibres are 
greatly distributed in the mucosa of both species 
studied. These fibres give the intestinal mucosa its 
strength and compactness which are associated with 
the mechanical properties. 

Histochemically, the intestinal goblet cells of 
the two species studied are strongly stained with a 
mixture of neutral and acidic mucins. The secretion of 
these cells is probably responsible for mucus 
secretion. However, acidic mucins are predominated 
in the goblet cells of Natrix tessellata. Meanwhile, the 
goblet cells of both species are weakly loaded with 
proteins, whereas high content of protein is found in 
the mucosa. Similar observations were reported in 
reptiles (Abo- Eleneen, 2010) and in mammals 
(Abdeen et al., 2008). 
 

In conclusion, it is obvious that the anatomy 
and morphometry as well as the histology of the 
alimentary tract in S. scincus and N. tessellata 
demonstrate certain specific characteristics of 
functional adaptation.  
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1. Introduction 

The land cover mapping is very valuable for 
planning, resources management, identification of 
environmental changes, identifying deforestation and 
forecasting. Many organizations require accurate land 
cover and land use information for a variety of 
applications. Several researchers point out the 
importance of land cover information such as [3] 
presents that the land cover information is required 
for different purposes e.g. Scientific research (e.g. 
Climate change modeling, flood prediction) and 
management (e.g. City planning, disaster mitigation). 
The approach of remote sensing is the biggest source 
of acquiring information on land cover and land use 
[15]. It is too hard to classify the remote sensing data 
manually [14]. Therefore computer aided techniques 
are used to extract information from remotely sensed 
data by means of classification.  The land cover and 
land use classification of satellite images are vital 
activities for extracting geospatial data for military 
and civil purposes like crop disease monitoring, flood 
disaster analysis and unreachable areas etc. Therefore 
[14] proposed the soft computing techniques used for 
image classification because these techniques are 
based on uncertainty e.g. ANN, fuzzy set theory and 
rough set theory. Classification of land cover and 
land use are important to the modeling of global 
changes and management of ecosystem [13]. 
According to the importance of classify land cover 
and land use which is related to modeling of global 
change and the management of other natural 
resources for this purpose there are some local and 
international organizations which are working for the 
monitoring and prediction of land cover and land use 

changes and promoting awareness among the people 
about the management of land resources, one of these 
is ICIMOD (International Centre for Integrated 
Mountain Development) ICIMOD is working for 
development of HKH (Hindu Kush-Himalayas) and 
monitoring the changes in mountain regions. The 
objective of this research is to analyze and evaluate 
and compare different algorithms for the 
classification of land cover and also evaluate and 
compare methods to overcome the problems which 
are faced during classifications. Constructing a 
mathematical modeling approach in which spatial 
operations of multi-dimensional spaces are integrated 
through incorporation of formal methods in [26]. The 
formal methods are the languages based on predicate 
logic, set theory and functions use for specification 
and verification of software and hardware systems 
[25-32]. 

The organization of the paper is as follows. We 
first discuss the background of the paper in section 2, 
examine the different approaches for the land cover 
and land use classification. Section 3, Discus the 
problems with remote sensing image classification 
and the approaches which are used to solve mix pixel 
problems and summarize our findings in Section 4. 

 
2  Background 

This research survey is about the land cover map 
classification. The different algorithms of land cover 
classification such as artificial neural network, fuzzy 
logic, maximum likelihood and linear mixing have 
been proposed. Land cover map can be generated by 
different ways but remote sensing has the strong 
ability to generate the land cover map. There are 
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many classification techniques exist such as the 
statistical algorithms and soft computing techniques. 
In statistical algorithm included discriminate analysis 
and the maximum likelihood classification 
techniques. The maximum likelihood, which assign 
each image pixel to the land cover class based on 
highest probability of membership [21]. The soft 
classification techniques such as an Artificial Neural 
Network (ANNs) and Fuzzy Logic are used for 
classification.  ANN may be more robust when 
distribution is powerfully non-Gaussian because 
Neural-network classifiers are nonparametric. The 
ANNs forming arbitrary decision boundaries in the 
feature space during training. The authors proposed 
ANNs and GIS for predicting the changes of Land 
use [1]. GIS can be defined as a powerful set of tools 
used to capture, store, and process, analyze and 
interpret Spatial data. GIS used in paper [1] to create 
a GIS layer which includes Digital Elevation Model 
(DEM) and resampling resolution to 90 m. The DEM 
is a digital representation of land surface geography. 
The land images acquired by different satellite in [11] 
authors used MODIS-MYD3Q1 satellite images for 
classification. The Moderate Resolution Imaging 
Spectrora diameter (MODIS) launched in December 
1999.  MODIS provides continuous global coverage 
every one to two days.  ANN based five models was 
presented to classify the MODIS image. The models 
used NDVI (Normalized Difference Vegetation 
index), EVI (Enhanced Vegetation Index), red (RED) 
and NIR reflectance as input. The NDVI is a simple 
graphical sign that used to analyze remote sensing 
measurements. The EVI was developed to improve 
the sensitivity of vegetation signal in high biomass 
areas and enhanced vegetation monitoring. New 
Supervised learning of ANNs [12] is proposed: the 
data were acquired by two different ways one was 
used optical detector and a second was used 
microwave radar. The optical detector is a device that 
measures a physical quantity of the light and the 
becomes a signal which can be read by an observer or 
by an instrument using the radar to microwave high 
frequency radiation. Its accuracy and ability to 
penetrate the clouds give it great navigation and to 
the achievement of images used. ANNs approach to 
classify land use land cover using ancillary data [10]. 
The ancillary data is the data from other sources than 
remote sensing that can be used to aid in the 
classification. Three approaches were presented [21] 
which used the data of IKNOS multispectral Satellite. 
The IKONOS satellite is publicly available with high 
resolution imagery up to 1 to 4 meter resolution.  
The common problem with remote sensing is the 
mixed pixel. The mixed pixel represents the area 
which occupies more than one feature of land cover. 
To solve the problems of mixed pixels in paper [18] 

authors proposed two methods maximum likelihood 
and Fuzzy Classifier the data were acquired from 
global land cover network. The classifications were 
performing in forestry, urban planning and Swana 
woodland (grassland). Similarly in [19] [18] the 
authors present the methods to estimate the 
components of land cover features to solve the mix 
pixels problems. In [23] the authors present 
Maximum a Posteriori (MAP) model to provide the 
solutions to the mix pixel problem. 
 

3   Approaches for land cover classification  
Several ways [12] in which classifies the image 

of land cover and land use such as statistical 
techniques and soft computing. The statistical 
technique such as the maximum likelihood method 
was used for the classification of land cover and land 
use based on multi-band data which acquired by the 
satellite. These techniques need distribution 
assumption of observed data, but generally the 
observed data do not satisfy the assumption so the 
using of statistical techniques failed in classification. 
However, the ANN BP recently has been applied for 
image classification, BP method as learning 
technique which does not need the distribution 
assumptions. 
In paper [14] presents the importance and advantages 
of ANNs for image classification, ANN is tool for 
pattern classification. ANN are may be more robust 
when distribution is powerfully non-Gaussian 
because ANN classifiers are nonparametric. ANNs is 
able of drawing arbitrary decision boundaries in the 
feature space, during training. The advantages of 
ANNs can thus be summarized as: 
 Ability of noise resistance 
 Tolerance to distorted patterns/image 
 Greater ability to recognize overlapping pattern 

classes with high  nonlinear boundaries or 
Partially or Degraded Image 

 Potential for parallel processing  
 Non parametric 

In consequence of above advantages the ANNs 
method generally can acquire more high precision of 
the output and this approach widely used in land 
cover and land use classification. 
 
a. ANNs and GIS applied to forecast land use 
changes [1]. 

In this paper author applied a spatial model for 
prediction of land cover changes. Combining ANNs 
and GIS, the model applied on the Lesvos NE Greece 
Island for the time period between 1975 and 1999 for 
predicting the pattern of growth of the island's urban 
areas and olive grove.  

The Feed Forward ANNs has been developed 
with one hidden layer. In the first step the data that 
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were collected imported into GIS and make different 
GIS layers, referencing to cartographic projection. 
The data included the transportation network, 
coastline vector, geological and soil data and DEM, 
classification information on land cover and 
population data for the years 1975, 1990 and 1999. 
The Hellenic Geodetic Reference system used and 
resample resolution of 90 m. In the second step, the 
ANNs trained using an independent data and applied 
for the years 1975 to 1990. The model used the year 
1975 data as input and the year 1990 data as output. 
The model is applied to forecast the changes in urban 
growth and pattern of olive cultivation in for the year 
1999.  

The accuracies of classification of urban and 
olive grove classes were 96% and 94% respectively 
for year 1975 and 96% and 93% for the year 1990. 
The back propagation algorithm used for training 
process the network trained after 500 iterations. The 
model was then applied to predict changes in urban 
land cover. The model produces two numbers within 
the range 0 and 1 the predicting urban growth class 
cells for the year 1999 as shown in Figure. 1.  The 
cell's value greater than 0.5 is representing the 
likelihood greater than 50% which shows belonging 
to the urban class. Similarly the model applied for the 
year 1999 to predict the olive grave patterns as a 
result the value generates a very low (between 0 and 
0.17). 

 

 
Figure 1. Result of the model [1] 
 

Thus the result shows that the model performs 
well in forecasting urban growth as compared to 
predict the changes in the pattern of olive cultivation. 

 
b. ANNs models for land use classification 
from satellite images [11]. 

In this paper author proposed ANNs Models to 
classify land cover images. The satellite image of 
MODIS-MYD13Q1 and data of 85 plots in Cordoba, 
Argentina were using the data that comprised 13% of 
the plots covered bare soil, 63.5 % were grown with 
soybean and corn with 23.5%. Five different ANN 
model of multi-layer feed-forward perceptron were 
developed shown in Figure.2. The input used by the 

four models were NDVI (Normalized Difference 
Vegetation index), EVI (Enhanced Vegetation 
Index), red (RED) and near infrared (NIR), the 
numbers of input neurons used by the fifth model 
were RED and NIR reflectance. The model one to 
four built with 3 neurons in the input layer and 6 
numbers of input neurons in the hidden layer. For all 
models the numbers of neurons in hidden layer were 
same. The results of all models were good for land 
use estimation; all models correctly classify the Soil, 
Corn and Bare Soil. The performance was quantified. 
All models evaluated the accuracy and Kappa 
statistic as shown in Table 1. 
 

Figure 2. Scheme of an ANN of the multilayer   
perceptron type [11].  

  
Ii. Input neurons,  
Oj Hidden neurons wh 
i, j Connection weight between Ii and Oj, wo 
k, j weight between Oj and the output layer 
Soybean(S),  Corn(C) and  Bare Soil(BS) 
(For 1 ≤ i≤n, 1≤j≤m). 
 
c. New supervised learning of ANNs for satellite 
image classification [12]. 

A new technique proposed consists of three 
layered ANNs using the concept of domain of 
recognition in the input space.  The multi band data 
were acquired by two different ways, one is by an 
optical sensor and second used microwave radar. The 
model has been used to classify the multiband data 
and assigned some categories. Recently the author 
proposed the same technique for the 7 band 
observation data which obtained by an optical sensor. 
In proposed work to improve the classification 
accuracy by using not only multiband data of an 
optical sensor but also used to process the data which 
obtained by microwave radar. For leaning designed 
two ANNs models, one model was learnt using seven 
bands TM data, and the other was learnt using eight 
band data by adding an Active microwave instrument 
(AMI) data to the 7 bands. However the result shows 
the classification of 8 band data was good and 
decrease unclassified pixel in the map as compared to 
those which construct using 7 bands data thus shows 
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that the classification ability of ANN depends on the choice of training data. 
 

Table 1. The Accuracy and kappa statistic of all models with different combinations of input data [11]. 
Models Overall Accuracy%          Accuracy Procedure/user (%) Kappa statistics(%) 
Model1 85.70 89.30/89.30 80.00/80.00 75.00/75.0 70.80 
Model2 83.30 89.30/86.20 60.00/66.70 100/100 65.30 
Model3 76.20 85.70/80.00 70.00/70.00 25.00/50.00 48.50 
Model4 81.00 92..90/81.30 40.00/80.00 00/80.00 7.90 
Model5 92.90 92.90/96.30 90.00/81.80 00/100 85.70 

 
d. An ANNs approach to map land use/cover 
using Land sat imagery and ancillary data [10]. 

In this paper author discussed the errors with 
remote sensing image classification. The accuracy of 
land cover feature classification depends on the 
spectral signature and on the methodology of 
classification procedure. Different land cover class has 
a many similar spectral features and unique signature. 
This confusion of interclass introduced spectral 
classification errors. In [8] [9] Applied ancillary data 
to improve the spectral classification accuracy. The 
ancillary data cannot use directly because statistical 
assumption of the statistical algorithm e.g. maximum 
likelihood. Therefore in [2] proposed a model to 
provide a new approach to classify spectral and 
ancillary information using ANNs. 

In the paper [10] the multilayer perceptron (MLP) 
applied for land cover mapping. In this research, the 
multilayer perceptron (MLP) was trained by back 
propagation (BP) algorithm. In the proposed work the 
data were acquired from the National Institute of 
Geography the data include a Landsat ETM+ image 
dated April 3, 2000, a digital model of elevation along 
with soil, land cover and land use, and digital maps of 
road network with a scale of 1:250,000. There are two 
classification models were designed. The first model 
trained the division of land cover and land use class for 
making spatial relationships between the land use, land 
cover map and the ancillary information. The first 
model creates a digital fuzzy map which shows the 
likelihood of the presence of each land cover and land 
use type through by each pixel. Similarly the second 
classifier used remotely sensed images and produced a 
fuzzy map using a spectral classification. Thus there 
were two fuzzy maps for each pixel which indicated a 
membership value. These maps were describing the 
likelihood of the occurrence of a land cover class from 
its spectral features, respectively. In [6] presents a 
model used AND operator to combine the two fuzzy 
map, the model calculates the minimum of two values 
of belonging. A final no fuzzy map has been generated 
and marks each pixel with the greater value of 
belonging. The MLP training process used the BP 
training algorithm. The data including the training set, 
the verification set, and the test set. The verification set 
shall apply to determine the best network and to stop  

 
the process of training in the case of over learning 
occurred. The test set was given the independent 
judgment of network performance when the network 
design process was completed. 

In the proposed work the image was divided into 6 
land cover and land use classes: 1) tropical forest, 2) 
mangroves, 3) wetlands, 4) agriculture (grasslands, 
pasturelands and croplands), 5) water and, 6) urban 
areas. There were nine inputs: six soils type, elevation 
distance to the road and distance to the coast to MLP 
for classification and 6 hidden nodes. The result of 
classification of the test set is 73% correctly classified. 
The spectral classification the MLP with 5 inputs 
bands 2, 3, 4, 5 and 7 and two hidden layers with 3 and 
4 nodes respectively. The classification results show 
good performance 82% accurate classification of the 
test set. The first classification result obtained using 
spectral information, classifying each pixel into the 
class which have the higher membership value. Table 
2 shows the errors for the classification of crop, water, 
Mangrove, Forest, Wetland and Urban areas 

As a summarize step, the ancillary maps combined 
with spectral fuzzy maps. The accuracy of the resulting 
map was verified with same verification data. Overall 

accuracy improved to 79%. The accuracy of different 
land cover classes’ improves significantly by using the 

ancillary. Both commission and omission errors 
reduce 25% but for the error of commission of the 
crop/pasture land and both commission and omission 
errors of urban area which remained the same as 
shown in Table 2. 

 

e. Land Cover Classification of IKONOS 

Multispectral Satellite Data [21]. 

The paper presents the maximum likelihood 
classifier. In the maximum likelihood classification 
each image pixel is assigned to land cover class based 
on highest probability of membership. The IKNOS 
satellite data were used. It is imaged over the part of 
Daejeon city, Korea. The image consisted of 399 lines, 
with 550 cells per line, a cell's size of about 4x4m and 
one near-infrared and three visible bands. In this 
research channel 1, 2, 3 and 4 of the images were used. 
Nine classes of the land cover features were acquired 
in the training sites for getting training datasets. 
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Table 2. Omission and Commission Errors of Land Class Classifications [10] 
Land use class Spectral Spectral Spectral + Ancillary Spectral + Ancillary 
Map Error of omission Err of commission Error of omission Err of commission 
Crop/pasture 0.53 0.29 0.20 0.31 
Water 0.02 0.02 0.06 0.00 
Mangrove 0.30 0.14 0.22 0.11 
Tropical forest 0.31 0.24 0.22 0.22 
Wetlands 0.23 0.52 0.23 0.23 
Urban AREAS 0.43 0.50 0.43 0.43 
 
The topographic map was used for calculation of 
classification accuracy. 

The steps for land cover classification are as 
follows. 
Step1. Identify the land cover classes within an image 
which is to be classified, for example water, grass, 
building, etc. 
Step2. Select pixel which is the representation of the 
desired set of classes.  
Step3. Estimate the parameters of the algorithm by 
using training data. These parameters will be used as 
properties of the probability model. 
Step4. Label every pixel in the image into their 
corresponding land cover type.  
Step5. Generate thematic maps. 

The maximum likelihood classification was 
applied to the IKNOS image. The overall accuracy of 
maximum likelihood classifier is 76.20% and kappa 
coefficient is 0.73 as shows in Figure 8. The same data 
is classified by using neural network and the overall 
accuracy is 79.00% and the kappa coefficient is 0.76. 

The same data are also classified by neuro fuzzy 
model. The overall accuracy of the model is 85.6 and 
the kappa coefficient is 0.83. The results of the three 
model shows that the performance of the neuro fuzzy 
model is better than neural network and maximum 
likelihood as shown in Table 3. 

 
Table 3. Performance of Maximum Likelihood, Neural 
Network AND NEURO-fuzzy methods [22].  
  Classification   Performance 
Method Overall Accuracy Kappa Coefficient 
Maximum Likelihood 76.2 0.73 
Neural Network 79.0 0.76 
Neuro-Fuzzy 85.6 0.83 

 
f. Comparison of maximum likelihood, Neural 
Network  and Neur-fuzzy classifier. 

The approaches which are used for classification 
of land cover and land use are summarized in (Table 
4). The comparison shows that the performance of all 
models of ANNs is good as compared to the statistical 
technique such as Maximum likelihood. There are 
some problems with statistical technique such as the 

integration of ancillary data and assumed normal 
distribution. 
g. Fuzzy logic applied in the remote sensing image 
classification [16] 

Fuzzy logic can be applied in remote sensing for 
the classification of images. The benefits of this 
method are that it does not need assumption about the 
statistical distribution of the data and provide more 
accurate results for image classification. This paper 
contains a hierarchical expert system for the 
classification of remote sensing. The model was tested 
for land cover classification. The data were obtained 
by Lansat 7 ETM+ over the Rio Rancho area. 8 
spectral bands, DEM and NDVI used as input. If the 
normal type rules are used then the number of rules 
would be very large for classification, so requires a 
long time for classification. To overcome this problem 
the Hierarchical structure is presented. All the classes 
were grouped together and each group would be 
further divided into subgroups. It was important to 
generate appropriate fuzzy rules by using the fuzzy 
expert knowledge The main problem of using the 
fuzzy expert system is the chance to lose some 
information. 

In the proposed work authors used an Adaptive-
Neural-Network Based fuzzy Inference to generate 
fuzzy rules. The system is tested on the images which 
are taken by Land sat 7 ETM+. There are 9 different 
land cover classes: water, vegetation, urban irrigated 
vegetation, barren, calichebarren, Basque, shrub land, 
natural grassland and juniper. The urban area is 
blocked by street and mixed with vegetation which 
creates a problem in classification, similarly natural 
grassland; shrub land and juniper are highly mixed so 
its classification is difficult, the result of the proposed 
model compared with that of maximum likelihood 
classifier and ANN algorithm 

The comparison shows that the result of the 
proposed work betters than the results of Maximum 
likelihood classifier and back propagation. The overall 
accuracy fuzzy system is 91.55% which is higher than 
maximum likelihood and back propagation algorithms. 
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Table 4. Comparison of different classification approaches. 
Technique  ANN Supervised ANNs Multilayer 

Perceptron 
Maximum 
Likelihood 

ANNs Back 
propagation 

Nuero-Fuzzy 

Approach  ANNs ANNs Probabilistic ANNs ANNs 
Classification Satellite Image Satellite Image Satellite Image Satellite Image Satellite Image 

Data Source Optical Sensor and 
microwave  radar 

Landsat ETM IKNOS Satellite IKNOS 
Satellite 

IKNOS Satellite 

Model 7 band and 8 band M1=Ancillary Data, 
M2=Spectral Data, 
M3= Combination of M1 
and M2 

MLC BP Multi-layer Neuro-fuzzy 

Accuracy accuracy of 8 band 
data better than 7 band 
data 

M1=73%, M2=82% 
M3=79% 

MLC=76.2 
Kappa=0.73 

BP=79.2  
Kappa =0.76 

The overall accuracy is 
85.2 the Kappa is 0.83 

  
Table 5. Classification matrix for the study area by using MLC [16] 

Actual 
class 

                                              Predicted classes Accuracy 
wt ui ziv br cb bq sb ng jp 

WT 0 225 1 0 0 0 0 0 0 0 
UI 0 863 0 22 16 0 50 0 8 89.99 
IV 0 20 506 0 0 0 0 0 0 96.20 
BR 0 53 0 786 384 0 10 31 85 58.27 
CB 0 0 0 18 74 0 0 0 0 80.43 
BQ 0 81 0 0 0 0 0 0 0 0 
SB 0 17 0 0 0 0 296 36 29 78.31 
NG 0 4 0 0 0 0 145 44 6 21.89 
JP 0 12 0 0 0 0 64 2 89 50.86 
                Average accuracy (%)=52.88 overall accuracy (%)=66.67  

 
Table 6. Classification matrix for the study area by using BP [16]        

Actual 
class 

                                 Predicted classes Accuracy 
wt ui iv br cb bq sb ng jp 

WT 223 0 1 0 0 2 0 0 0 98.67 
UI 0 852 1 55 0 0 43 5 5 88.84 
IV 0 1 522 2 0 1 0 0 0 99.24 
BR 0 12 0 1310 0 0 3 3 21 97.11 
CB 0 0 0 92 0 0 0 0 0 0 
BQ 0 0 0 0 0 81 0 0 0 100 
SB 0 19 0 2 0 0 327 25 5 86.51 
NG 0 4 0 36 0 0 99 57 5 28.36 
JP 0 8 0 45 0 0 47 12 63 36.00 
                    Average accuracy (%)=70.53 overall accuracy (%)=86.53  

 
Table 7. Classification matrix for the study area  by using Fuzzy System [16] 

Actual 
class 

                            Predicted classes Accuracy 
wt ui iv br cb bq sb ng jp 

WT 215 0 1 0 0 10 0 0 0 95.13 
UI 3 933 0 17 0 0 23 1 3 97.29 
IV 1 4 510 0 0 11 0 0 0 96.96 
BR 4 20 0 1271 35 0 5 6 8 94.22 
CB 0 0 0 10 82 0 0 0 0 89.13 
BQ 0 0 0 0 0 81 0 0 0 100 
SB 0 0 0 1 0 0 356 18 3 94.18 
NG 0 0 0 27 0 0 92 68 14 33.83 
JP 0 2 0 29 4 0 6 0 134 76.57 
                    Average accuracy (%)=86.37 overall accuracy (%)=91.55  

 
4.  Methods to solve the mix pixel problems. 

The mix pixel is the common problem of remote 
sensed images [12]. A mixed pixel represents the areas 
which occupy more than one variable. There are two 
situations in which the mixed pixel problem occurs. 
The first case is when the pixel attached with large  

 

 
area objects such as agriculture field. The second case 
is that when the object is relatively small compared to 
the spatial resolution of the scanner. Therefore, to 
accurately estimate the land cover sub pixel analysis is 
important there are different techniques are used to 
solve the mixed pixel problem supervised fuzzy c 
means classification, the spectral mixture model, the 
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nearest neighbor classifier and  multilayer perceptron. 
In different papers presented different techniques to 
solve the mix pixels problem.  

 
a. Maximum Likelihood and Fuzzy Classifier 
[18]. 

The spatial pattern of ground cover features 
information can obtained by Remote Sensing, but the 
imagery which is obtained by Remote Sensing have 
problems of class mixing within pixels. This paper 
presents the maximum likelihood and fuzzy classifier, 
which are used in urban planning, forestry, urban and 
savanna woodlands. The data for features extraction 
got from global land cover network. Eight detail land 
cover classes were mapped for the shire River 
catchment. First used maximum likelihood classifier 
this method involves the selection of training area 
which represent the eight land cover classes, Then 
signature of training area used to determine to which 
class were assigned to image pixels. Second use Fuzzy 
Convolution filter Classification. This method process 
completes in two steps the first step  involves filtering 
in which create a single classification layer into a 
window of pixel  and total weighted inverse distance 
of all the classes calculated then assigning the center 
pixel to the class which have largest total inverse 
distance. The pixel based classification approach 
maximum likelihood used in this paper provides 
results with 87% accuracy while fuzzy convolution 
provides 77% accurate results. This shows that the 
maximum likelihood classification performance is 
good when extracting land covers information from 
satellite imagery. The comparison of both 
classification methods is shown in Table 5.   

The comparisons of maximum likelihood and 
fuzzy classifier are summarized in (Table 8). The pixel 
based classification method maximum likelihood was 
used in this paper for the classification of forestry, 
urban planning and savanna woodlands. The maximum 
likelihood provides results with 87% accuracy while 
fuzzy convolution provides 77%.  This shows that the 
maximum likelihood analysis has the great ability of 
classification in the land cover with heterogeneous and 
higher resolution imagery. 

The accuracy of maximum likelihood is better 
than fuzzy convolution filter. The maximum likelihood 
classifier is useful in discriminating environments, 
which is well suited for application such as 
hydrological modeling.  

 
b. Sub pixel Estimation of land cover in 
remotely sensed image [19]. 

There were different approaches proposed to 
correctly estimate the components of land cover such 
as Spectral un-mixing, Unsupervised and Supervised 
Methods [18]. Spectral un-mixing technique was used 

to estimate the fraction of each component in a pixel 
using multispectral data. The linear mixing models 
were used to estimate the proportion of component 
spectra from training data. However, when the spectral 
characteristic of the categories within objective areas 
does not satisfy by the training data, large errors may 
be occurred with the result. The unsupervised 
estimation was used to overcome the problems of 
linear mixing model [20]. 
This method is good to solve the problem when the 
variation of pure pixel is small otherwise large error 
may be appeared in the results. 

In a paper [19] authors  proposed Semi-supervised 
estimation this method overcomes the problems of 
unsupervised estimation in which the variation of pure 
pixels is large, Semi-supervised estimate the 
component spectra depends on the surrounding 
information of pixels, it used the small size of initial 
training data and first step identifies pure pixel in the 
image as shown in Figure 3. 

Pure pixels which consist of a single class of 
features exist around a certain point in a feature space. 
If two classes are mixed within a pixel, It will show 
that the observed data will exist between the two 
classes and represent the intermediate characteristic of 
spectra. The pixel can consider is pure if it exists 
within a small distance from each features class center. 
The mean vector and covariance matrix are used to 
calculate the distance between pixel and category. 
Next use the pure pixels to predict adaptively the 
feature spectra in the surrounding areas of each mix 
pixels. When pure pixels exist in the surrounding area 
of only one class as shown in Figure 4, and then 
classify the cells into the same class with neighbors. 
When there are more than two categories of pure cells 
in the surrounding areas, then component spectra for 
each class and use for sub cells estimation. 

The result shows that the proposed method works 
well when the variations of pure pixels are large. The 
comparison of Supervised, Unsupervised and Semi 
Supervised methods based on sub pixel mapping as 
summarized in Table. 9. 

 

 
Figure 3. Determination of pure pixels [19]. 
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 Table 8. Comparison of maximum likelihood and fuzzy classifier. 
Technique Maximum Likelihood 

 
Fuzzy Classifier 

Approach Statistical 
 

Fuzzy Logic 

Classification Satellite images with mix pixels. 
 

Satellite images with mix pixels. 

Data Forestry, Urban, Swana Woodland 
 

Forestry, Urban, Swana Woodland 

Model Maximum Likelihood classifier Fuzzy Convolution Filter 
Accuracy 1. Overall accuracy 87% 

2. Accurately mapped individual classes in 
more details. 

3. Successful in heterogeneous environment. 

1. Overall accuracy 77% 
2. Not good to map individual classes in more 

detail. 
3. Misclassify pixels 

Advantages High Potential to classify higher resolution 
imagery. 

Good in homogeneous environment. 

 
c. Sub-pixel Mapping of Remote Sensing Image 
Based on MAP model [23]   

In this paper author proposed a new sub pixel 
mapping approach Maximum a Posteriori (MAP). 
The MAP model can be used to predict the location 
of class proportion within each pixel. The locations 
of the sub pixel in the central pixel identified by 
using the spatial arrangement of the different class 
fraction in surrounding pixels. The sub-pixel 
mapping algorithm is to be applied to high spatial 
resolution fraction images. The experiment is 
performed on artificial imagery and real imagery. 
The result shows that the model performs well 
against artificial imagery (Table.10) 

Similarly the performance of the model is good 
for real imagery and the result is compared with other 
classification method which shown in (Table.11). 
 

 

       The confusion matrix (Table.12) shows that the 
MAP model produces good result as compared to the 
maximum likelihood classifier. 

 

 
Figure 4. Sub pixel estimation for mixed pixel [19]

Table 9. Comparison of Supervised, Unsupervised and Semi Supervised 
Technique Linear Mixing Model Unsupervised Analysis Semi Supervised Analysis 
Approach Supervised Unsupervised Semi-Supervised 
Performance Depends on the training data The result is good 

when the variation of 
pure pixels is small 

Depends on the initial training data and 
the pure determination  

Limitation  When the training does not 
represent the spectral 
characteristic of the categories 
within objective  area 

When the variation of 
pure pixel is large  

When the class composition of every 
pixel is estimated , the spatial 
distribution of these class components 
within each pixel remains unknown 

 
Table 10. The accuracy static of the classification 

result of two methods [23] 
Method PCC Kappa coefficient 
Hard Classification 0.906 0.752 
MAP 0.987 0.861 
 

 
 
 

 
Table 11. The accuracy static of the classification 

result with MLC and MAP [23] 
Method PCC Kappa coefficient 
Hard Classification 0.813 0.832 
MAP 0.907 0.961 
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Table.12 The classification result by Confusion Matrix 
(R, L, V, U:  River, Lake, Vegetation, Urban) [23] 

Method  r l v u 
MLC R 89 89 7 2 

L 8 8 8 6 
V 3 3 66 21 
U 0 0 19 71 

MAP R 95 95 0 2 
L 2 2 6 8 
V 2 2 82 10 
U 1 1 12 79 

 
 Conclusion and Recommendations 

The increasing demand of land cover and land 
use information has raised the importance of 
classification and forecasting of land cover and land 
use. In this study a survey of current approaches of 
land cover mapping such as ANN, Fuzzy logic and 
Statistical techniques is done. The multilayer Feed 
Forward ANN used for the classification the overall 
results of this approach is good as compared to the 
statistical approach. ANN has the very strong ability 
to recognize mix classes. The performance of 
statistical approach is good as compared to the fuzzy 
classifier although Maximum Likelihood 
classification assumes a normal distribution. This 
approach can be used to produce a land cover map. 
Moreover, the survey included the study of different 
approaches such as ANNs, Maximum Likelihood, 
Supervised, Unsupervised and Semi Supervised to 
solve the mix pixel problems. The semi-supervised 
has the ability to solve the problems of mix pixels. 
The semi-supervised technique adaptively estimates 
the proportion of components where the object 
characteristics changes with the location of the mixed 
pixels. The majority of approaches discussed in this 
study are based on ANNs, Fuzzy logic, and 
probabilistic techniques. The ANNs and fuzzy set 
theory has the potential to overcome the limitation of 
probabilistic techniques such as maximum likelihood 
classifier and parallelepiped etc. In some cases e.g. 
when the spectral signature of the area is same the 
Maximum Likelihood produce good result as 
compared to ANNs and Fuzzy logic, however when 
the spectral signatures of the area are not same than 
ANNs and Fuzzy logic are better than Maximum 
Likelihood.  
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Abstract: The anti-spasm properties of Kelussia odoratissima Mozaffarian have been mentioned in Iranian 
traditional medicine and it is used to gastrointestinal disorders treatment. The plant leaf alcoholic extract cumulative 
effect of this plant on Wistar rats ileum contractions and expression of its probable mechanism was investigated in 
this research. Hydro-alcoholic extract was prepared by maceration method using 70% ethanol. Forty eight male 
Wistar rats (150-200 g) were randomly designated to 6 random groups with 8 rats in each, in this interventional 
research as following. Control group, cumulative concentrations of Kelussia odoratissima Mozaffarian extract 
receiving group, propranolol receiving group, naloxone receiving group, L-NAME receiving group, and sodium 
chloride receiving group. Ileum samples were taken from rat and subjected to 1gr tension in tissue-bath containing 
tyrode solution. Isotonic contractions was recorded following addition of potassium chloride (60mM), saline or 10% 
and 20% cumulative concentrations of Kelussia odoratissima Mozaffarian extract. In order to understand the above 
mechanism, ileum was incubated with L-NAME, naloxone or propranolol and also affected by different doses of 
calcium chloride. Then, the observed effect was recorded and the variation percentage was calculated. Statistical 
analysis was performed by parametric test, repeated measures, ANOVA and t test. Findings: 10% and 20% 
cumulative concentrations from alcoholic extracts of Kelussia odoratissima Mozaffarian could reduce contractions 
caused by potassium chloride (P<0.001). There was a significant different between extracts of 10% and 20% groups 
(P>0.05). Beta adrenergic receptor blocker (1µM propranolol), significantly decreased the contractions caused by 
potassium chloride (P-value=0.013) but nitric oxide inhibitor (100 µM L-NAME) and opioid receptor blocker (1µM 
naloxone) had no effect on this contraction. Calcium was also caused tissue contraction depolarized by potassium 
chloride and this contraction effect reduced by cumulative concentration (P<0.001). In general it can be concluded 
that Kelussia alcoholic extracts can inhibit ileum contractions of rat through the effect on voltage dependent and beta 
adrenergic receptors and it might be used to relieve intestinal spasms. 
 [Sedighi M, Rafieian-kopaei M and Noori-Ahmadabadi M. Kelussia odoratissima Mozaffarian inhibits ileum 
contractions through voltage dependent and beta adrenergic receptors. Life Sci J 2012;9(4):1033-1038]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 157 
 
Key words: Kelussia leaf, ileum, rat. 
 
Introduction: 

Plants can be a major source to supply drugs in 
traditional medicine (1). Among these plants, 
Kelussia odoratissima Mozaffarian from 
Umbelliferae family can be mentioned. Kelussia is a 
perennial, glabrous, erect and very aromatic and is 
harvested in April (2,3). Flavonoids have anti-
inflammation (4), anti-allergy (5), anti-diabetes, anti-
hyperlipidemic and anti-hypercholestrolemic (6,7) 
effects and improve spatial memory (8). Phthalides 
constitutes 70% of the plant essence with the effect of 
liver protection, prostaglandin F2α inhibition, cancer 
tumors prevention, epilepsy and liver disorders 
treatment and blood viscosity reduction (2, 10, 13, 
14). The ligastilid extracted from Kelussia leads to 
relax rat’s vessels (9). This plant is also used to cure 
some rheumatism disorders, common cold, cough, 
blood pressure, blood lipid and stomachache (15). 
But no research has been done concerning this plant 

effect on ileum motion activity. The smooth muscle 
motion activity can be changed by several factors. 
The contraction of smooth muscle can be affected by: 

1.  High increasing of extracellular potassium 
concentration and preventing the outward 
diffusion of potassium, depolarization, and 
subsequently contraction of smooth muscle. 

2. Opening the slow sodium calcium channels 
and calcium entry into the cell and 
beginning the contraction. 

3. Activating protein G binding receptors due 
to which, IP3 and DG are produced. IP3 
affects sarcoplasmic proteins and results in 
releasing calcium. 

4. Activating rhokinases (Rho) by arachidonic 
acid which dephosphorylate myosin 
phosphatase and pump calcium into 
sarcoplasmic reticulum. 
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In total it can be said, the factor that increases 
calcium concentration in cytoplasm and eventually 
deactivates myosin phosphatase, leads to contraction 
of the muscle and the factors that decreases cytosolic 
calcium and activates myosin phosphatase, leads to 
relaxation of the muscle (16, 17). 

In addition to investigation of Kelussia 
hydroalcoholic extract anti contraction effect on 
motion activity in this study, the probable mechanism 
of the extract cumulative concentration anti 
contraction effect on motion activity of rats was 
examined including possible involvement of beta 
adrenergic receptors by propranolol (1µM) inhibitory 
effect, opioid receptors by naloxone (1µM) and nitric 
oxide synthesis inhibitory effect by L-NAME (100 
µM). The effect of Kelussia hydroalcoholic extracts 
on ileum contractions of rats with the effect on 
voltage dependent receptors through calcium chloride 
(2 to 8mM) was studied cumulatively.  
 
Materials and methods: 
The applied materials: 

The propranolol and L-NAME were prepared 
from Sigma Co.(USA), naloxone and all of the salts 
used in this research were prepared from Tolid Daru 
Co. (Iran) and Merk Co. (Germany) respectively. 
The extraction method: 

In order to prepare Kelussia extract the 
maceration method used in this study. After cleaning 
and separating extra parts, 1000 g of this plant was 
dried, powdered and 70% ethanol was added to it. 
After 72 hours, the obtained mixture filtered by 
Buchner funnel and the resulting solution was 
evaporated in 35 ˚C in a Rotary evaporator and dried 
completely in an incubator with maximum 
temperature of 40˚C (18). Finally, 35 g extract 
powder was obtained from 500 g of initial Kelussia. 
This powder was maintained in a refrigerator until 
the time of using. 
Animals: 

Forty eight male Wistar rats (150-200 g) were 
taken from the Animals Unit of Shahrekord 
University of Medical Sciences, and then randomly 
divided to 6 groups with 8 rats in each. The rats were 
kept in 12 h daylight situation in 24-20˚C and freely 
feed and watered. But the night before the 
experiment, they were deprived of food (19). 
Ileum preparation and the procedure: 

In the test day, the rats anesthetized with 
chloroform, a 2 cm piece was separated from their 
terminal part of ileum (except the last 2 cm) and the 
contractions of this piece was recorded under 1gr 
tension in tissue bath (500 ml) containing tyrode 
solution (pH 7.4, 37˚C), air bubble continuous flow 
and 60 minutes adoption period by potassium 
chloride (60 mM). The cumulative concentration of 

extract (10% and 20%) added to tissue bath when the 
contraction reached to pan mode (20). The obtained 
variation percentage was recorded by isotonic 
transducer (Harvard, UK) and a recording machine 
(Universal Harvard Osilloghraph). In order to study 
the involvement of beta adrenergic receptors, nitric 
oxide and opioid receptors, the effect of extract 
cumulative concentrations on potassium chloride 
induced contraction was recorded after incubating 
tissue with 1µM propranolol (21), 100µM L-NAME 
(22), or 1µM naloxone. To determine the role of 
extracellular calcium in extract performance, first 
tissue should be put in tyrode solution with no 
calcium and high concentration of potassium chloride 
(60mM) and calcium chloride added to the bath 
cumulatively (2 to 8 mM) (24). Then the extract was 
exposed to cumulative concentrations for 5 minutes 
and its effect was recorded on paper by a recording 
machine. 

Composition of tyrode solution used in the bath 
(in mM) was: 
NaCl (136), KCl (5), CaCl2 (2), NaHCO3 (11.9), 
MgCl2 (0.98), NaH2PO4 (0.36) and Glucose (5.55) 
Data analyzing: 

Contraction pan resulted from KCL then, the 
percentages of relaxation resulted from saline or 
extract were calculated as mean ± SD (standard 
deviation). Statistical analysis was performed by 
parametric test, repeated measures, ANOVA and t 
test. 

 
Results: 
Comparison the effect of Kelussia extract 
cumulative concentrations on contractions caused 
by potassium chloride in rat ileum. 

Adding potassium chloride to tissue bath led 
to contraction due to potassium chloride on ileum in 
the entire period of experiment and after a short time 
contraction reached to pan mode in which contraction 
percentage of ileum was calculated. The variation 
mean of tissue contraction in response to saline was 
also calculated by adding saline after reaching tissue 
to the pan mode. Figure 1 shows that saline have low 
inhibitory effect on tissue contraction due to 
potassium chloride so that no significant difference 
observed between two groups. Additionally, although 
Kelussia hydroalcoholic extract cumulative 
concentrations (10% and 20%) has reduced ileum 
contraction caused by potassium chloride (60 mM) 
(P<0.0001), but no significant difference observed 
for contraction mean between 10% and 20% of 
Kelussia  (P>0.05). 
The effect of propanolol, L-NAME, and naloxone 
on extract inhibitory performance 

The NO synthesis stimulation may cause 
reduction of extract contraction performance. 
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Incubating ileum in the presence of L-NAME (nitric 
oxide synthetase enzyme inhibitor) for 20 minutes 
was compared to incubating it in the absence of L-
NAME with 15 minutes interval followed by washing 
tissue. But chart 2 indicates that the extract, has 
reduced the contraction effect of potassium chloride 
significantly (P-value=0.000) and there is no 
significant difference between the inhibitory effect of 
extract in the presence and absence of L-NAME (P-
value=0.703). 

 

 
Figure 1: Comparison of ileum contractions between 
tested groups receiving saline and potassium chloride 
(60mM). No significant difference was observed 
between two groups. The relaxation effect of 
Kelussia extract cumulative concentrations (10% and 
20%) on ileum contraction due to potassium chloride 
(60mM) in comparison with control group (*** 
P<0.0001, n=8,  ANOVA). 
 

Considering that the stimulation of opioid 
receptors makes intestinal movements reduced, so the 
inhibitory effect of extract on receptors in the 
absence of naloxone, was compared to the effect of 
extract on receptors when it was put in the presence 
of 1µM naloxone for 30 minutes with 15 minutes 
interval followed by washing tissue. Figure 2 shows 
that the contraction effect of potassium chloride 
significantly was reduced by the extract (P-
value=0.000), but there is no significant difference 
between the inhibitory effect of extract in the 
presence and absence of naloxone (P-value=0.516). 
Stimulation of beta adrenergic receptors also caused 
relaxation of small intestine. Effective materials may 
affect receptors and resulted in muscle relaxation. 
Incubating tissue without propranolol was compared 
to incubating it in the presence of 1µM propranolol 
for 30 minutes with 15 minutes interval followed by 
washing tissue. But figure 2 indicates that the 

contraction effect of potassium chloride significantly 
reduced by extract (P-value=0.000) and the inhibitory 
effect of extract in the presence and absence of 
propranolol was significantly different (P<0.001). 
 

 
Figure 2: Comparison of the anti-contraction effect 
of Kelussia hydroalcoholic extract concentration 
(20%) on contraction caused by potassium chloride 
(60mM), in the presence and absence of L-NAME 
(1µM, 30 min, n=8), propranolol (1µM, 30 min, n=8) 
and naloxone (1µM, 30 min, n=8). 
Propranolol+ext receiving groups and extract 
receiving group without propranolol was significantly 
different (**P<0/001, n=8). 
 

 
Figure 3: Comparison of calcium chloride 
cumulative concentrations (2, 4, 8 mM) on ileum in 
free calcium tyrode solution with high concentration 
of potassium chloride (60mM) in the absence of 
extract followed by incubating tissue in cumulative 
concentration of extract (10% and 20%) for 3 
minutes. 
Contraction responses of calcium chloride is dose 
dependent (** P<0.0001, n=8, ANOVA) and 
represents (P<0-001) significant different between 
groups with extract inhibitory response 10% and 
20%) in the presence of calcium chloride. 
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The effect of Kelussia hydroalcoholic extract on 
contraction caused by depolarized calcium 
chloride through potassium chloride 

Figure 3 shows that depolarized ileum of rat 
has contracted as of concentration dependant (2, 4, 8 
mM) in the presence of cumulative concentration of 
calcium chloride, in tyrode solution with high 
concentration of potassium chloride (60mM) but 
without calcium (n=8,P<0.0001). After washing 
tissue in free calcium tyrode solution and tissue 
resting for 20 minutes, repeating these steps in the 
presence of cumulative concentration of extract (10% 
and 20%) for 3 minutes, decreased the contraction 
effect in ileum caused by calcium chloride (P<0.001). 

 
Discussion: 

This study was aimed to investigate the anti-
contraction effect of Kelussia hydroalcoholic extract 
on ileum motion activity. The probable mechanism of 
the extract cumulative concentration anti-contraction 
effect on ileum activity of rats including possible 
involvement of beta adrenergic receptors, opioid 
receptors and nitric oxide synthesis inhibitory effect, 
as well as involvement of voltage dependent 
receptors in the effect of Kelussia hydroalcoholic 
extracts were also studied. 

Cumulative concentrations of Kelussia 
hydroalcoholic extract, reduced contractions caused 
by potassium chloride in the ileum of rat and tissue 
washing and changing solution bath didn’t remove 
the extract anti-contraction effect therefore; 
decreasing contraction in the presence of extract can't 
be due to exhausting muscle during contraction (25). 
Additionally, contraction occurred by potassium 
increasing out of smooth muscle cell along with 
depolarization despite adequate concentration of 
intracellular calcium ion. The major way for 
increasing calcium is opening voltage dependent 
calcium channels after depolarization. The existence 
of L type calcium channels has been proved in ileum 
smooth muscle of rat (26). Previous studies reported 
that contraction caused by potassium chloride is done 
by involvement of voltage dependent calcium 
channels (27). Considering the approval of L type 
calcium channels existence in smooth muscle of 
ileum, it seems that the observed extract effect is as a 
result of depolarization consequences inhibition and 
also increasing intracellular calcium prevention. 

To understand the above mechanism, ileum 
was incubated with L-NAME, naloxone and 
propranolol and also affected by different doses of 
calcium chloride. Nitric oxide causes ileum 
relaxation through cAMP pathway (28). Incubating 
tissue with L-NAME was not enable to reduce 
inhibitory performance of extract which represents 
NO has no involvement in it. In addition, naloxone 

inability to reduce inhibitory performance of extract, 
demonstrates opioid receptors has no involvement in 
it.  

Beta adrenergic receptors exist in rats ileum 
and their inhibitory effect has been proved (29). 
Propranolol has reduced extract inhibitory effect on 
contractions caused by potassium chloride in this 
research too, so probably the effective materials in 
Kelussia has activated receptors and relaxed muscle 
by affecting beta adrenergic receptors. Tissue 
depolarized by high concentration of extracellular 
potassium in free calcium tyrode, which is consistent 
with previous studies (30) and its contraction 
provided adding calcium to environment and the 
contraction level is depending on the environment 
calcium dose (31). The results also indicated that the 
extract inhibits calcium contraction performance in 
depolarized tissue so confirms calcium channels 
involvement in occurring extract inhibitory 
performance. 

E-ligustilide Phthalide, 3- e - butyldiene 
phthalide and z-ligustilide are main chemicals in 
Koohrang Kelussia (9). Inhibitory and relaxant 
effects of butylidenephthalide and its z isomer were 
determined in tissues of many parts of body like 
different blood vessels, intestine, respiratory and 
genital system and it seems that inhibition of voltage 
sensitive calcium channels play a role in it (32). It has 
been determined in other studies that phtalids in 
Kelussia leaf have inhibitory effects on prostaglandin 
F2α (33). Contraction effects of prostaglandin F2α 
occurs through activation of EP1 receptors. 
Stimulation of these receptors activates phosphatidyl 
inositol pathway and increases intracellular calcium 
(34). So the phthalides in Kelussia extract stops 
activating phosphatidyl inositol pathway and 
reduction of cellular calcium as a result obviates 
contraction caused by potassium chloride in ileum by 
prostaglandin F2α. The anti-contraction effect of 
flavonoids on guinea pig was also reported (35). So it 
can be suggested that voltage dependant calcium 
channels have main involvement, beta adrenergic 
receptors have small involvement and nitric oxide 
synthesis and opiod receptors have no involvement in 
occurrence of this inhibitory effect and the extract 
anti contraction performance can be as a result of 
mentioned flavonoids and phthalides through voltage 
dependant calcium channels and beta adrenergic 
receptors.  

General conclusion: Totally it can be 
concluded that alcoholic extracts of Kelussia leaf can 
inhibit ileum contractions of rat by affecting voltage 
dependant calcium channels and beta adrenergic 
receptors and can be used to relieve intestinal spasms.  
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Abstract: Soft shadow with respect to the sun’s position in virtual environments is a fascinating topic in outdoor 

rendering. A coherent mathematic formula to create shadow with respect to the sun’s position in specific location, 

date and time can make outdoor rendering as easy as indoor rendering. A target of this study is to propose a new 

coherent formula to do this. Outdoor rendering using a coherent formula will eliminate worrying about the sun’s 

position and shadow status during the daytime.  Low frames per second (FPS) in real-time rendering is a crucial 

problem in computer graphics, especially in soft shadow generation. A novel technique to create soft shadow in 

virtual environments is proposed. Geometric progression to select the color and a combination formula using 

sequence progression are proposed to determine the sample size. The new soft shadow generation, in addition to 

increasing FPS, enhances the quality of soft shadows. Finally, we strongly contend that the proposed technique can 

be used in commercial gaming and virtual reality systems. 
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1. Introduction 

Computer animation has become one of the 

most important components of online and off line 

games, advertisements and simulation in a virtual 

environment.  Shadows are the main components of 

outdoor rendering used to make scenes realistic. 

After smooth motion, shadows are the second main 

effect used in computer animation to reveal 

information about the distance between objects and to 

show the complexity of objects in the scenes. 

Unfortunately, shadowing is still an expensive 

component of animation and games, especially in 

real-time rendering. In computer games, shadows 

give the gamers feelings that trigger the sense that 

they are playing in the real world, resulting in 

maximum enjoyment. Games which lack shadows are 

not seen as attractive, especially since gamers' have 

had a taste of virtual games and their imagination 

now requires more and more realistic situations when 

they are watching cartoons or playing games. 

Soft shadow is another challenging factor in 

computer animation and computer games. Good 

quality and high frames per second are two 

components of soft shadow generation that require 

more improvement. Low rendering time required by 

projection shadowing leads us to extend this kind of 

shadow to create a high speed shadow generation 

method with respect to the sun’s position during the 

daytime. 

The sun’s position and its effect on shadows 

during the daytime is another factor to consider when 

attempting creating a more realistic scene. 

Calculating the shadow status during the daytime 

encouraged us to prepare this study. 

 

2. Previous work 

The first researcher who worked on shadow 

was Leonardo Da Vinci in 1460 (Rautenbach 2002). 

He focused on painting and static images. Hard 

shadows are types of shadows with a point light 

source, which have a sharp brim, and they include 

fully shadowed regions without any soft edges. Hard 

shadows will be generated by a point light source. 

Soft shadows are another kind of shadow which is 

caused by a wide light source. Soft shadows are more 

realistic for virtual environments. In the real world, 

most light sources are wide and wide light sources 

lead to the creation of soft shadow; as a result, the 

focus on soft shadow will be more appreciated. Soft 

shadows include two parts, umbra and penumbra. 

Umbra includes those parts of the shadow region 

which do not see any portion of the light source and 

are fully shadowed; it is like hard shadow. Penumbra 

is the other part of a shadow region which can see 

some portion of the light source. 

The first researcher who seriously worked on real-

time shadow generation was Crow (1977). He 

proposed shadow volume, which is a geometry based 

technique used to create hard shadow. Currently, 

shadow volume is still a famous algorithm used to 

create precise shadow, but the main drawback is that 

silhouette detection is expensive. Shadow mapping is 

mailto:shahinkey@yahoo.com
http://www.lifesciencesite.com/
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a widely used image based technique proposed by 

Williams (1978).  High speed rendering commonly 

uses this image based algorithm. Shadow maps suffer 

from aliasing and many improved algorithms have 

tried to remove aliasing but not completely been able 

to do so. (Scherzer, 2011)( Bittner, 2011)(Donnelly, 

2006)(Lauritzen, 2008)(Liang, 2011) (Rehman et al., 

2011) (Saba and Rehman, 2012). 

Projection shadow proposed by Tessman et 

al. (1989) is the third type of shadow. Projection 

shadows are convenient for flat surfaces. High-speed 

rendering is the most important reason behind their 

use in recent games and animations. It is not so 

difficult to cast projection shadow on arbitrary 

objects.  

Low speed rendering of soft shadow is a 

critical problem in computer graphics(Boulanger, 

2008)(Wyman, 2004)(Zhang, 2007)(Liu, 

2011)(Kolivand, 2013) Generating soft shadow using 

projection shadow with respect to the sun’s position 

in a specific location, and specific date and time is 

the main purpose of this study. 

The principle calculations of the sun's 

position have been very well known for a long time. 

The sun's position and the amount of sunshine has 

historically been a very attractive subject for most of 

researchers. For example Nawar et al. (1958) worked 

on the principle amount of sunshine in a day. 

Kambezidis et al. (1990) provided several functions 

to calculate the sun's position by focusing on factors 

such as light refraction. 

A coherent formula for shadow and the 

sun’s position in specific longitude, latitude, date and 

time can be used in virtual environments such as 

games and 3D animations. 

This paper presents a coherence formula to 

create exact shadow with respect to the real sun’s 

position in specific location, date and time that can be 

used in augmented reality to keep the virtual shadows 

without worrying about confusing between real 

shadow and virtual ones.  

 

3. Material and Methods  

3.1. The Sun’s Position 

Suppose that the earth is a sphere. Julian 

dating is a precise technique to calculate the sun’s 

position. The sun’s position relative to earth can be 

calculated for a specific longitude, latitude, date and 

time using Julian dating.  

Assume that f is a function sphere: 
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where 

t: Solar time  

ts: Standard time  

J: Julian date 

SM: Standard meridian  

LO: Longitude  

The solar declination is calculated as follows: 
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The time is calculated in decimal hours and 

degrees in radians (Kolivand et al. 2011) (Zafar 

2012). Finally, zenith and azimuth can be calculated 

as follows: 
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s : Solar zenith  

s : Solar azimuth  

l : Latitude 

 

3.2. Shadow Calculation 

To calculate the shadow on a plan f, very 

simple calculations are needed. L is light source, P is 

a point of occluder and S is the projection of P in the 

plan f. Figure 1 illustrates the generation of projection 

shadow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Shadow generation theory 

 

where  

 

),,( zyx lllL  : light source point 
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),,( zyx pppP  : point of occlude 

 

),,( zyx sssS  : projection of p 

 

),,( zyx nnnN  : normal vector of f 

 

),,( zyx eeeE  : a point of f 
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The equation of a straight line from L to S is: 
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Figure 2. Projection shadow 

 

3.3. Shadow Formula with Respect of the Sun’s 

Position 

To use the zenith and azimuth in specific 

location with radiance ρ of the sky dome the 

statements of (16) are used (Kolivand and Sunar, 

2012). 
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In this case xs, ys, zs are the sun’s position in 

specific location, date and time.  Therefore, to 

calculate the projection of each pixel of occluder on 

the f the triple of (17) are obtained. In the other word, 

the projection of pixel P= (px, py, pz) With respect to 

specific longitude, latitude, date and time is pixel S. 
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where 

ρ: radiance of sky dome 
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s : Solar zenith  

s : Solar azimuth  

ini x,y and z is i
th

 component of the normal 

vector of the plan 

d and c are defined in (12). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Projection shadow using new formula at 

8:12 am of the day on 6th November in Universiti 

Teknologi Malaysia (latitude: 1.26 and longitude: 

103.45) 

 

4. Soft Shadow 

Soft shadow will be produced if the light 

source is wide or there is more than one light source 

in the scene. Since most light sources in the real 

world are wide focus on soft shadow, using 

projection shadow due to low rendering time can be 

more beneficial (Bavoil, 2011). 

 

 

4.1 Soft Shadow Sampling 

Although soft shadow generation using hard 

shadow sampling is an old technique, improvements 

in projection shadow can produce a faster method to 

create soft shadow. This technique can be used for 

complex scenes and improves the quality of the 

results(Liu, 2011). 

To create some hard shadow samples of 

different color, the smallest sample is created with 

less diffuse illumination (Forest, 2006). The largest 

sample is created with high diffuse illumination. In 

our method, to have different colors of different 

samples, a geometric progression is used.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Projection shadow using new formula at 11: 

25 am of the day on 6
th

 November in Universiti 

Teknologi Malaysia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Projection shadow using new formula at 

4:55 pm of the day on 6
th

 November in Universiti 

Teknologi Malaysia 

In projection shadow, the amount of color 

and samplesize are calculated using the (18) and (19) 

formulas. 
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where  

0S =0.2 (can be changeable) 

nS is size of nth sample. 

  is distance between occluder and shadow receiver. 

  is distance between light source and shadow 

receiver. 

d is ratio between two consequent samples. 

q is a decimal number to control the amount of 

penumbra.  

0C  is darkness of umbra. 

nC  is color of n
th

 sample. 

 

In this case, the proposed technique is called 

hard shadow sampling using geometric progression. 

Figure 6 illustrates that to control the size of 

umbra and penumbra, the ratio of Ω and  is 

important. To contribute these main parameters 

/  in equation (18) is a convenient ratio. The 

sample size is related to the Ω. When Ω increases, 

sample sizes will be increased. On the other hand, 

when   increases the region of umbra will be 

decreased. This converse relationship improves the 

main problem of soft shadow algorithms when the 

distance between occluder and light source is small.  

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Soft shadow parameters. 

 

4.2 Blending of Hard Shadow Samples 

To create soft shadow, sample blending of hard 

shadow is common. The other contribution of this 

paper is to combine hard shadow samples using 

geometric progression to select the color and size of 

different samples in projection shadow. 

In traditional sample blending, when the 

number of light or number of samples increases, the 

FPS decreases slightly. 

The relationship between the number of hard 

samples and FPS is illustrates in Figure 7. The initial 

impression of Figure 7 is that almost half of the 

samples of traditional sample blending are required 

for geometric progression blending. This means that 

with each quality, the FPS of using geometric 

progression is higher than simple blending. FPS 

decreases slightly when the number of samples 

increases. A comparison between FPS without 

geometric progression and using geometric 

progression is shown in Figure 7. GP samples are the 

number of samples using geometric progression. 

Simple samples are the number of samples without 

the use of geometric progression. For example, to 

have good quality soft projection shadows like Figure 

8, sample blending using geometric progression 

requires 130 samples, compared to 255 for soft 

projection shadow without using geometric 

progression. 

The relation between the required number of 

samples with the same FPS in simple sample 

blending and sample blending using geometric 

progression is shown in Figure 7. 

Figure 8 illustrates the relation between 

sample size and Ωwhere Ωis the distance between 

occluder and shadow receiver. It shows that when 

occluder is near the light source, the sample size 

enlarges faster but when occluder is near the shadow 

receiver, the sample size enlarges slowly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Compare FPS for simple sampling and 

sampling using proposed algorithm. 

 

Using the proposed technique for samples 

size not only can improve the FPS but also affects the 

quality of shadow. As revealed in Figure 7, to create 

the same result as Figure 11 (Right) using traditional 

sampling, 780 samples are needed. 

A big drawback of projection shadow is the 

inability to have shadow on other objects. Stencil 

buffer can solve this problem as well as shadow 

volume. Figure 9 is the result of soft projection 

shadow using stencil buffer with 360 samples. Figure 

10 is the result of projection shadow using geometric 

progression and stencil buffer with 255 samples. The 

difference in quality can be seen in the comparison of 

9 and 10. 
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Figure 8. Relation between size of samples and Ω. 

 

5. Conclusion and Future Work 

Projection shadows are one of the well-

known algorithms used to create shadow. Although it 

is convenient only for flat surfaces, rendering time is 

low enough. Projection shadows are not only suitable 

for flat surfaces but also, with some calculations and 

using stencil buffer, can be used for casting shadow 

on arbitrary surfaces. High rendering speed is the 

main reason we have tried to improve it for 

generating soft shadow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Result of soft projection shadow with 360 

samples using simple sampling and stencil buffer. 

 

The sun's position is one of main factors in 

outdoor games. Outdoor rendering is widely used 

situation for game programmers. Combination of 

accurate position of the sun and shadows is necessary 

for mixed reality to cast shadows in precise position. 

Soft shadows are the most important 

shadows and this paper has accordingly focused on 

them. Soft shadows need big improvements, which 

can be implemented in a real-time environment. 

Although sample blending of hard shadow is a 

common way to create soft shadow, the stability of 

FPS is very important. FPS is compared using zero to 

256 samples without geometric progression and using 

geometric progression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Result of soft projection shadow with 256 

samples using geometric progression for choosing 

color samples and proposed formula to choose size 

sampling and stencil buffer. 

 

To choose color for different samples, to 

control the sample size in projection shadow and to 

create soft shadow, geometric progression is used 

with acceptable results. 

The new technique can be implemented in 

shadow volume to have shadow on arbitrary objects 

without using double blending. 

 

 

 

 

 

 

 

 

Figure 11. Left, simple sampling using 360 samples; 

Right, GP Sampling using 360 samples   
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Abstract: The main objective of the present study is to explore the differences between male and female school 
children performance in students’ psychosocial factors; general self-concept, science self-concept, self-efficacy, 
science self-efficacy, self-esteem, anxiety, and science anxiety among lower secondary school children. The 
participants in the study consisted of 680 lower secondary school children, 14 year olds (317 male and 363 female) 
at Tehran and Shahriar city, the province of Tehran, Iran. Five valid and reliable instruments were used to assess 
Self-concept Attribute Attitude Scale, State-Trait Anxiety Inventory, Coopersmith Self-Esteem Inventory, General 
Self-Efficacy, and Science Self-Efficacy. Descriptive statistics, and to compare male and female students in different 
variables, MANOVA was used. The results showed that, except for self-concept, there are significant differences in 
science self-concept, self-efficacy, science self-efficacy, self-esteem, anxiety, and science anxiety between male and 
female students. This study supports the previous finding that boys perform better than girls in the courses related to 
science. This worthy performance has been reflected in their science self-concept and has resulted in larger mean 
score in boys in this psychological variable rather than girls. 
[Sahranavard. M, Hassan. SA., Elias. H. Abdullah, MC. Universiti Putra Malaysia (UPM), 43400, UPM Serdang, 
Selangor Darul Ehsan, Malaysia. Life Sci J 2012;9(4):1046-1052] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 159 
 
Keywords: self-concept, self-efficacy, self-esteem, anxiety, gender, school children 
 
1. Introduction 

Students who believe in their abilities tend to 
perform more successfully (Bandura, 1993). One of 
the most important issues of development, education 
and academic achievement is to consider the student’s 
psychological dimensions in the curriculum. One of 
these dimensions is self-efficacy (first introduced in 
Bandura & Adams, 1977). Sue, Sue, and Sue (1986) 
stated that a person with high self-efficacy may 
engage in a more health-related activity when an 
illness occurs, whereas a person with low self-efficacy 
would harbor feelings of hopelessness, and following 
on from this, science self-efficacy is the belief in one’s 
own capability to study science, in terms of organizing 
and executing the skills and knowledge needed to 
manage science content and processes (Miller, 2006). 

Self-concept refers to the global 
understanding a sentiment has of him or herself 
(Fleming & Courtney, 1984). They also mentioned 
that it presupposes, but can be distinguished from self-
consciousness, which is simply an awareness of one’s 
self. It is also more general than self-esteem, which is 
the purely evaluative element of the self-concept. 
science self-concept is a term used to describe one’s 
perception of the self in relation to achievement in science 
(Byrne & Shavelson, 1987) and one’s confidence in 
science (Campbell, 1992). Self-esteem can generally 

be defined as the set of attitudes and beliefs that a 
person bears in relation to the outside world, which 
includes expectations of success/failure, the effort 
required for possible success and the reaction to 
possible failure (Coopersmith, 1967, 1981). 
Spielberger et al. (1983) state that anxiety is a 
psychobiological process involving stressors that 
evoke perceptions of threat, which culminate in an 
unpleasant emotional reaction. As its name would 
suggest, science anxiety in students is a debilitating 
fear of learning science but with the emotion 
processed on a cognitive level, and lastly, science 
anxiety manifests itself primarily during examinations, 
but is distinct from an apprehension towards 
examinations in general, since students who exhibit 
science anxiety often react normally in their non-
science subjects (Mallow, 1994). 

Therefore, Naderi, et al., (2009) indicated 
that there is no relationship between self-esteem and 
academic achievement (r =.074, P>0.05). And also, 
Kennedy (1996) states that science self-efficacy does 
not significantly influence academic achievement. 
Meanwhile, Milford (2011) conducted a study that 
showed the relationship was negative between self-
concept and academic achievement in science (i.e., 
countries with higher science self-concept tend to 
achieve lower on scientific literacy), while science 
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self-efficacy and science self-concept positively 
influenced science achievement. 

Moreover, one of the most remarkable 
findings from TIMSS 2007 regarding Iranian Eighth 
Graders is that male students’ science achievement 
scores have declined significantly (Sharanavard, et al., 
2013), while female students’ scores have shown a 
significant improvement compared to the scores of 
1999 and 1995 (in Martin, Mullis, Foy, & Olson, 
2008). Likewise, a study conducted by Comber and 
Keeves (1973) showed that girls consistently 
performed less well than boys in science 
(Sharanavard, et al., 2012). Similarly, Simpson and 
Oliver (1990) found that although, males achieved 
higher scores and possessed a more positive attitude 
than females, the females were significantly more 
motivated to achieve in science. Also, Tirri and 
Nokelainen (2011) show that females tend to attribute 
success to effort more than males. while totally the 
anxiety in girls is more than boys, but in science the 
anxiety of boys has a larger mean score than that of 
girls, while the research conducted by Spielberger 
(1972), report higher anxiety levels among females 
than males, vice versa.     

Çakır, Şahin and Şahin (2000), in their study, 
found out that the variable of gender did not influence 
science self-concept. A study conducted by Davis 
(1980), asserted that there are not statistically 
significant relationship between the sex of the students 
at each of the four grade levels and their anxiety 
toward science (at the .05 level). And also, he stated 
that students of both sexes in each of the grades nine 
through twelve are equally anxious toward science. 
Whereas, several studies, for instance, Qi and Zhang 
(2010) showed that the interaction of students’ gender 
and their self-esteem reached a significant level. And 
also they stated that the analysis of the interaction 
revealed that girls in the top and middle self-esteem 
groups score the teachers higher than the boys, while 
as for the low self-esteem group, the evaluation of 
girls and boys are quite similar. Besides, in the 
evaluation, the interaction of the students’ self-esteem 
and their gender reaches a significant level. Preckel et 
al., (2008) in their study about gender differences in 
gifted and average-ability students assert that in both 
groups, boys earned significantly higher test scores in 
academic self-concept. A study done by Mahyuddin et 
al. (2006) showed that girls have higher self-efficacy 
(t = –2.7; X = 35.5; SD = 4.5; p = 0.006) in the 
English language compared to boys. The under 
representation of girls in science classes can cause the 
excluded group to suffer a loss of self-esteem and self-
concept (Cohen & Cohen, 1980). Cipriani-Sklar 
(1996) revealed a significantly positive higher science 
self-concept in girls. The correlation of science self-
concept and science self-efficacy was higher for girls 

(r = .53) than for boys (r = .39), as was the correlation 
of science self-concept and science achievement (r = 
.53 for girls, r=.39 for boys) (Britner, 2002). Gender 
has been found to be a significant factor in many 
studies of science anxiety (Mallow, 1994; Mallow, 
1986).  

There is a statistically significant relationship 
between gender and a person's self-esteem for his or 
her physical abilities (Longmire, 2008). Qi & Zhang 
(2010) indicated that the students with low self-esteem 
score of the teachers, and girls from the groups with 
high and middle self-esteem have a higher evaluation 
of the teachers than boys. 

Based on to above mentioned and importance 
of the factors in academic achievement, this study 
generalized this information to specifically Iranian 
eighth grade lower secondary school students. Some 
studies obtained similar results and the other studies 
were showed different results. This study determined 
whether, the gender can influence on general self-
concept, science self-concept, self-efficacy, science 
self-efficacy, self-esteem, anxiety, and science anxiety 
among Iranian eighth grade lower secondary school 
students. 
2. Material and Methods 
2.1. Sample 

The sample for this study is selected from the 
total population of Eighth Grade students in lower 
secondary schools from large community schools in 
Tehran city as urban and Shahriar as suburban and the 
rural areas of Shahriar, during the academic year of 
2010/2011. For the present study, stratified sampling 
was used, and therefore the sample of this study 
involves two centrally-located school districts among 
21 districts of Tehran with 120 male and 160 female 
students, and also Shahriar lower secondary schools 
with 202 male and 198 female students. 
2.2. Procedure 

Data was collected by means of structured 
questionnaires and the questionnaires were applied in 
class. Based on verbal agreements of the training 
lecturers and participants, the questionnaire forms 
were distributed to the 680 participants and were 
asked to complete the questionnaires simultaneously 
at the start of a core lecture and return them to their 
lecturer Immediately after completing them. All 
completed questionnaires were passed on to the 
researchers. 
2.3. Measures 

All participants responded to Iranian 
translation of the instruments in this study which is 
listed below. They were translated into Persian and 
then the questionnaires were verified by the panel of 
lecturers and researchers to check the format, 
arrangement, appropriateness of the content and the 
language used in the instruments (Asghar-Nezhad, 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

1048 

 

Karimi Klwadapanahi, & HeydariI, 2004; Fathi-
Ashtiani, Ejei, Khodapanahi, & Tarkhorani, 2007; 
Fathi, 2006b; Hayati & Ostadian, 2008; Khodarahimi, 
2010).  
2.3.1. Self-concept Attribute Attitude Scale (SaaS); 

The SaaS instrument was developed by 
Campbell (1991). The response format is a five-point 
Likert scale. The first version of SaaS was developed 
by factor analyzing the data from 1300 high achieving 
high school students, with exploratory and 
confirmatory factor analyses determined for each 
sample. These factors were extracted by using the 
Principal Component Analyses with varimax 
iterations. The three factors that were produced from 
the factor analyses are math self-concept, science self-
concept, and general self-concept. In the present 
study, only general self-concept and science self-
concept were used which include 6 and 14 items 
relating to general self-concept, For example, I take a 
positive attitude toward myself and science self-
concept, for example, I have a lot of self-concept in 
science. A major contribution to the validity of the 
self-concept scales comes from the extensive factor 
analyses used in the development of the SaaS. Most 
items had factor loadings in excess of .60 (Campbell, 
1991). Alpha reliability values were calculated for 
general self-concept of 0.85 and a science self-concept 
of 0.89 were used, (Carmines & Zeller, 1979). In this 
study, the reliability coefficient for each subscale 
ranged between 0.87 for science self-concept and 0.61 
for general self-concept. 
2.3.2. State-Trait Anxiety Inventory (STAI); 

The STAI developed by Spielberger (1970a) 
contains self-report scales for measuring both state 
and trait anxiety. The S-Anxiety Scale (STAI Form Y-
1) used in this study consists of twenty statements 
designed to evaluate how a respondent feels at that 
particular time, for example, I feel calm in science. 
The T-anxiety (STAI Form Y-2) refers to the 
relatively stable-individual differences in anxiety 
proneness, i.e., the tendency of an individual to 
perceive stressful situations as a threat, and to then 
respond to these situations with a heightened S-
anxiety reaction (O'Neil & Spielberger, 1979) and 
used in this study consists of twenty statements, for 
example, I feel pleasant. The S-Anxiety Scale required 
the respondent to determine how he or she feels at a 
particular moment in time. Evidence bearing on the 
construct validity of the state scales was derived from 
a sample of 977 undergraduate students at Florida 
State University with a median r of .73 for females 
and .60 for males (Spielberger, Gorsuch, & Lushene, 
1983). Caldwell (1988) obtained an alpha coefficient 
of 0.94 for the S-Anxiety. T-Anxiety scores (Dreger, 
1978; Katkin, 1978). In this study, the reliability 

coefficient for each subscale ranged between 0.88 for 
S-Anxiety and 0.85 for T-Anxiety. 
2.3.3. Coopersmith Self-Esteem Inventory (CSEI); 

The CSEI measures general self-esteem. 
Coopersmith’s (1967) own inductive work examined 
CSEI scores as they related to other personality 
constructs. The present study has used the Adult Form 
of the CSEI, which is adapted from the School Short 
Form for children. The CSEI-A is a 58-item 
questionnaire completed by respondents by way of 
answering a five-point Likert scale. As Coopersmith 
(1967) claims, the questionnaire is designed to 
measure “the evaluation a person makes and 
customarily maintains with regard to him or herself”. 
The CSEI has been the subject of many validity 
research studies (Taylor & Reitz, 1968). For example, 
I spend a lot of time daydreaming.  A study by 
Kokenes (1978) confirmed the construct validity of 
the subscales used to measure of self-esteem that were 
proposed by Coopersmith. Test retest reliability for 
the CSEI was originally reported by Coopersmith to 
be 0.88 for a sample of 50 children in grade V and 
0.70 for a sample of 56 children, 12 years old (Azar & 
Vasudeva, 2006). In this study, the Cronbach’s 
coefficient alpha for CSEI was 0.86. 
2.3.4. General Self-Efficacy (GSE); 

General Self-Efficacy (GSE) developed by 
Sherer et al. (1982) is designed to gauge  self-efficacy 
in clinical, educational, and organizational settings 
(Chen, Gully, & Eden, 2001). The measure contains 
items assessing GSE and social self-efficacy, but only 
GSE items be considered in the present study. As 
Sherer et al. (1982) claim, these items tap a “general 
set of expectations that the individual carries into new 
situations.” The GSE Scale contains is 17-items, for 
example, When I make plans, I am certain I can make 
them, while the response format is a five-point Likert 
scale. The sum of item scores reflects general self-
efficacy, meaning that the higher the total score, the 
more self-efficacious the respondent. Convergent 
validity has been established in studies comparing the 
general self-efficacy scale and similar clinical 
measures (Sherer, et al., 1982). Reliability, measured 
with Chronbach’s alpha, was found to be .86 for 
General Self- Efficacy (Sherer, et al., 1982). In this 
study, the Cronbach’s coefficient alpha for CSE was 
0.79. 
2.3.5. Science Self-Efficacy Questionnaire (SSEQ); 

The SSEQ was developed by Smist (1993) to 
assess students’ self-efficacy in science by measuring 
beliefs about competence in school science tasks 
(Smist, 1993). The SSEQ-A is a 27-item questionnaire 
completed by respondents by way of answering a five-
point Likert scale. The SSEQ was developed to assess 
students’ self-efficacy in science by measuring 
students’ own beliefs about their competence to 
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perform or complete science-related tasks. This 
questionnaire includes physics, chemistry, biology, 
and laboratory. The researcher has used science 
totally. In the present study, only science self-efficacy 
was included which includes nine items related to 
science, for example, I can use a computer in science 
class.  In this study, the Cronbach’s coefficient alpha 
for SSEQ was 0.70. 
3. Results 

Data was analyzed by using statistical 
package for social sciences (SPSS 18.0). Besides 
descriptive statistics, MANOVA was also used in this 
study.  
3.1. Descriptive statistics; 

A perusal of table 1 reveals that the largest 
mean scores on self-efficacy for male students is 
192.16 with the SD of 25.4 and the smallest mean 
scores on science anxiety for male students is 21.24 
with the SD of 4.3. Also the largest mean scores on 
self-efficacy for female students is 185.82 with the SD 
of 24.91 and the smallest mean scores on science 
anxiety for female students is 20.30 with the SD of 
4.34.  
3.2. MANOVA 

To compare male and female students in 
different variables, MANOVA (Multivariate Analysis 
of Variance) was used. First, the important 
assumptions for the method such as, outlier and 
homogeneity of variance-covariance matrices were 
investigated.  

The results of normality show the distribution 
of science self-concept, self-concept and anxiety in 
boy and girl groups have non-normal distribution, but, 
the results of Shapiro Wilk show that all variables in 
two groups have normal distribution.  The results of 
statistics of skweness and kurtosis show that all values 
of this statistics are common range ±1. Therefore, the 
assumption of normality can be accepted (Meyers, 
Gamset, & Guarino, 2003). Based on the results of 
Mahalanobis distances, there was no multivariate 
outlier data.  The results of Box's Test shows that 
covariance matrix of dependent variables in different 
levels of independent variable of gender is not equal 
(p<0.001). Therefore, the assumption of equality of 
covariance of the matrix of dependent variables is not 
supported. The results of Levene’s test shows that the 
assumption of equality of variance for all of the 
dependent variables in two groups (boy and girl) can 
be accepted.  

Based on the results of Box’s Test, Pillai’s 
trace results is used instead of Multivariate Wilks’ 
lambda results, in order to report significance of linear 
combination of the dependent variables in different 
levels of gender. Since, significant level is smaller 
than α = 0.01, the null hypothesis stating that there is 
no significant difference between boys and girls in 

dependent variables can be rejected (F (7,672) = 5.182, 
P<0.0001). Consequently, there is significant different 
between two groups of boys and girls in dependent 
variables. 

Finally, based on the results of table 2, the 
investigation of performance of two groups in each 
variable shows that except for self-concept (p>0.05), 
there is significant difference in the other variables 
between two groups (p<0.05). Investigation of η 
coefficient for the significant variables shows that in 
science self-concept, science anxiety, anxiety, self-
esteem, self-efficacy, and science self-efficacy 
respectively 2.5%, 1.2%, 4.3%, 2.7%, 1.6% and 1.5% 
of variance is due to independent variable of gender.  
4. Discussion 

The Investigation of the results of descriptive 
statistics in two groups shows that mean of science 
self-concept for boys is more than girls. These results 
also are in line with other studies (Cipriani-Sklar, 
1996; Cohen & Cohen, 1980) indicated that science 
self-concept for boys is more than girls. While, some 
of other studies showed that this variable for girls is 
more than boys (Britner, 2002). Moreover, many 
studies showed that there is no difference between 
male and female students in science self-concept and 
science anxiety (Çakir, et al., 2000; Davis, 1980). This 
finding supports the old findings that boys perform 
better in the courses related to physics has been 
reflected in their science self-concept and has resulted 
in larger mean score in boys in this psychological 
variable rather than girls (Beaton, et al., 1996; 
Erickson & Farkas, 1991; Martin, et al., 2000).   

Investigation of the results of the mean of 
self-esteem for girls is more than boys.  This result is 
in line with other studies such as, (Qi & Zhang, 2010) 
indicated that this variable for girls more than boys. 
Although, in the other studies signified that self-
esteem for boys more than girls (Cohen & Cohen, 
1980)  The greatest effect of gender was on anxiety 
and self-esteem. The gender was determined 4.3% and 
2.7% variances respectively for those variables. Also, 
available evidences have supported gender differences 
in self-esteem (Sar-Abadani-Tafreshi, 2006). It could 
be said that the source of anxiety and self-esteem are 
different in girls and boys. If we accept that the ability 
in science is more important among boy groups, 
therefore, the amount of their science anxiety will be 
higher than that of girls but the source of anxiety or 
the feeling of self-efficacy in girls may be more 
related to the verbal domain.  

Finally, the mean of self-efficacy and science 
self-efficacy for boys is more than girls. In line with 
this result, Mahyuddin et al. (2006) showed that 
similar results in their study. It could be said that the 
culture influences the relation between self-efficacy, 
self-esteem and achievement. According to Bandura 
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(1997), multicultural societies possess lower self-
efficacy than individualistic ones. The investigation of 
cultural differences in social cognitive theory can 
serve as a sound basis for research. Understanding the 
relation between self-efficacy, self-esteem and 
achievement in Iran, as a more multicultural and 
traditional society than western societies, and 
comparing the results with previous research findings 
could pave the way for a better understanding of self- 
efficacy.  
5. Conclusion 

The results indicated that there is no 
statistically significant difference between boys and 
girls in the variable, self-concept however, in the 
science self-concept variable; the mean of the boys 
group is more than the girls. Therefore this finding 
supports the previous  finding that, boys perform 
better in the courses related to physics and its worthy 
performance has been reflected in their science self-
concept and has resulted in larger mean score in boys 
in this student’s psychological variable rather than 
girls. While, there are several demographic that could 
be affect the preference for the relationship between 
self-concept, self-efficacy, self-esteem, anxiety and 
gender which should be studied in the future, in the 
present study focused on gender only. Implication of 
the study was derived from the fact that student’s 
psychological factors are important indicators for 
quality learning outcomes, students who believe in 
their abilities tend to perform successfully.  If students 

can be enabled to be more aware of their abilities and 
the ways in which they are likely to achieve better, 
they can be encouraged to develop more effective and 
more flexible psychological factors. Future research 
should examine whether the present findings 
generalize to other samples and settings. In addition, 
there may be cultural differences that influence the 
concept of self as it relates to achievement. 

 
Table 1. Descriptive Statistics with respect to gender 

Dependent Variables  Gender Mean Std N 
Science self-concept Girl  46.49 10.05 364 
 Boy 49.68 9.86 316 
 Total  47.97 10.08 680 
Self-concept Girl  57.98 10.26 364 
 Boy 59.33 9.89 316 
 Total 58.61 10.11 680 
Science anxiety Girl  20.30 4.34 364 
 Boy 21.24 4.3 316 
 Total 20.73 4.35 680 
Anxiety Girl  46.20 10.86 364 
 Boy 41.51 11.18 316 
 Total 44.02 11.25 680 
Self-esteem Girl  47.06 10.9 364 
 Boy 43.57 9.79 316 
 Total 45.43 10.54 680 
Self-efficacy Girl  185.82 24.91 364 
 Boy 192.16 25.4 316 
 Total 188.77 25.32 680 
Science self-efficacy Girl 27.66 6.86 364 
 Boy  29.29 6.33 316 
 Total 28.42 6.67 680 

 
 

Table 2. Tests of Between-Subjects Effects with respect to gender 
Source Dependent Variable Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 
Gender Science self-concept 1719.047 1 1719.04 17.304 .000 .025 
 Self-concept 308.138 1 308.13 3.023 .083 .004 
 Science anxiety 150.655 1 150.65 8.042 .005 .012 
 Anxiety 3724.149 1 3724.14 30.711 .000 .043 
 Self-esteem 2063.023 1 2063.02 19.054 .000 .027 
 Self-efficacy 6804.681 1 6804.68 10.764 .001 .016 
 Science self-efficacy 449.588 1 449.58 10.234 .001 .015 
Error  Science self-concept 67355.869 678 99.34    
 Self-concept 69111.393 678 101.93    
 Science anxiety 12700.761 678 18.73    
 Anxiety 82216.635 678 121.26    
 Self-esteem 73408.747 678 108.27    
 Self-efficacy 428627.254 678 632.19    
 Science self-efficacy 29786.188 678 43.93    
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Abstract: Molecular characterization of acute myeloid leukemia (AML) allows prognostic stratification and 
assessment of the chances of durable treatment response. The presence of FLT3 internal tandem duplication (ITD) 
mutation as well as the allelic ratio (ITD-AR) and JAK2 V617F mutation may be associated with clinical outcome in 
patients with AML. FLT3-ITD and JAK2 V617F mutation status was determined for 194 patients with de novo 
AML. ITD-AR was calculated for patients with FLT3- ITD. Clinical characteristics and outcomes for patients with 
different FLT3 genotypes were compared. In the total group of 194 patients, FLT3- ITD mutation was detected in 34 
(17.5%) patients, 30 (18.8%) adults and 4 (11.8%) pediatric. JAK2-V617F mutation was detected in one patient 
(0.5%). Among the adult group, patients with FLT3/ITD had a significantly elevated diagnostic white blood cell 
count (WBC) compared to patients with FLT3 WT/WT genotype (p=0.02).Sixty three (61.2%) achieved complete 
remission (CR), 52 (82.5 %) were of the FLT3 WT/WT genotype and 11(17.5%) of the FLT3 WT/ITD genotype 
(p=0.75). Overall survival (OS) of patients with FLT3 WT/ITD group was shorter (28.5%) when compared with for 
the FLT3 WT/WT group (40.8%) although no significant difference was detected(p=0.2). The disease free survival 
(DFS) for patients with FLT3 WT/ITD genotype was (100%) compared to (86%) for patients with FLT3 WT/WT 
genotype, with no significant difference (p=0.3) between the two groups. In conclusion we found that FLT3-ITD 
mutation is a frequent finding in adult patients with de novo AML. There is a significant association between FLT3-
ITD mutation with high WBC count and a tendency towards a worse prognosis. The ratio of mutant to wild allele 
level may have a strong relation to the patient outcome. JAK2-V617F mutation is infrequent finding in de novo 
AML.  
[Magda M Assem, Magda M Noshy, Ghada M Elsayed, Hanan R Nassar, Gamal Thabet, Ghada M Sherif and Aida 
K Ahmad. FLT3 internal tandem duplication and JAK2 V617F mutations in de novo acute myelogenous 
leukemia: relation with induction chemotherapy and overall survival. Life Sci J 2012;9(4):1053-1060]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 160 
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1. Introduction 

Acute myeloid leukemia is being revealed as an 
increasingly heterogeneous entity as the molecular 
aberrations underlying it are defined. Such 
information is fundamental in assessment of the 
chances of durable treatment response. 
Morphological complete remission is now achieved 
in the majority of patients with current 
chemotherapeutic regimens, so the main determinants 
of prognosis are therefore those variables that 
influence treatment-related death or relapse risk (1).  

The Fms-like tyrosine kinase 3 (FLT3) genes 
encodes a class III tyrosine kinas that plays important 
roles in cellular proliferation and differentiation. To 
date, 2 types of FLT3 mutations have been found to 
induce autophosphorylation through ligand-
independent FLT3 dimerization, leading to 
uncontrolled hematologic progenitor cell proliferation 
and malignancy. One such mutation is an internal 

tandem duplication of the region between exon 14 
and 15 encoding the juxtamembrane domain; the 
other, in exon 20, is a point mutation in aspartic acid 
residue 835 (D835) within the activation loop of the 
second tyrosine kinase domain (2). FLT3-ITD 
mutation is a common finding in approximately 25% 
of younger adult AML patients. Many studies have 
found that FLT3-ITD mutation is associated with 
adverse prognosis (3). 

An acquired mutation in the JAK2 gene has 
recently been described in human myeloproliferative 
disorders (MPD). JAK2 is a cytoplasmic tyrosine 
kinase that plays an essential role in the signaling 
pathways of cytokines and growth factors. The 
mutation 1849 G>T, which leads to amino acid 
substitution of phenylalanine for a highly conserved 
valine (V617F), renders JAK2 kinase constitutively 
active and leads to cell proliferation in the absence of 
the growth factors (4). Now there is evidence in the 
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literature that patients with AML with an antecedent 
MPD often have JAK2 V617F mutations (5). 

 Only recently, a few patients with AML without 
previous hematologic disorders were found to have 
the JAK2-V617F mutation. It can be assumed that 
mutations of JAK2-V617F lead to a more aggressive 
subtype of leukemia because of the activation of the 
JAK2-STAT5 cascade which substantially alters 
apoptotic response, self-renewal and proliferative 
capacity of myeloid cells (6). It is of note that a high 
prevalence of co-operating mutations of FLT3, KIT, 
or N-RAS in AML patients with the JAK2 mutation 
has been reported. 

The aim of this study was to assess the 
frequency and the prognostic impact of FLT3-ITD 
and JAK2- V617F gene mutations on the outcome of 
patients with de novo AML. 
2. Patients and methods 
The study population 

DNA was available from bone marrow (BM) or 
peripheral blood (PB) samples at diagnosis from 194 
patients with de novo AML. All patients presented to 
outpatient clinic of the National Cancer Institute 
(NCI), Cairo University, in a six month period from 
May 2010 to December 2010. Thirty four patients 
were children (≤ 16 years) with a median age of 7.5 
(0.5-16) years and 160 were adults (> 16 years) with a 
median age of 40 (18-80) years. This study was 
approved by the local ethics committee at the 
university. No potential conflicts exist. 

All adult patients received the 3 and 7 protocols 
which consisted of adriamycin 30mg/m2 for 3 days 
and ARAC 100mg/m2 by continuous infusion for 7 
days. Further treatment of AML patients was 
according to their risk group. Patients with favorable 
risk group were treated with high dose ARAC 
containing usually HAM protocol( ARAC 1 gm/m2 
over 3 hours infusion every 12 hours day 1 to 3 and 
mitoxantrone 12mg/m2 short infusion days 3 to 5. If 
relapse occurred to these patients a second induction 
by HAM or AVVV protocol was given. Then if donor 
was available, an allogenic BM transplantation was 
carried out. For unfavorable risk group, allogenic 
BMT was carried out if a suitable donor was 
available, but if not HD-ARAC containing regimen 
was given for 3 cycles then autologous BMT was 
done. If relapse occurred for this group of patients 
they were treated with palliative care only. 

Pediatrics protocol consisted of two induction 
courses of ADE protocol (doxorubicin 50mg/m2 D 1, 
3, 5, ARAC 3.3 MG/KG D 1 to 10 and etoposide 
100mg/m2 D 1 to D 5). Intensification course was 
done by 4 cycles of MIDAC (ARAC 1gm/m2 every 
12 hours for 6 doses and mitoxantrone 8mg/m2 D 1to 
D3). For special subgroups of AML, special treatment 
was used. Patients with AML M5 have high risk of 

central nervous system disease, so they were given 
triple intrathecal prophylaxis (methotrexate 15mg, 
ARAC 40mg and dexamethasone 4mg) every 8 
weeks for a total 6 injections with induction 
treatment. If CNS disease was diagnosed at 
presentation, triple intrathecal injections was given 
until CSF is free then craniospinal irradiation was 
given to be followed by intrathecal injection of 
ARAC and dexamethasone every 8 weeks for 7 
doses. Patients with AML M3, induction treatment 
was consisted of ATRA 45mg/m2 oral daily in 
divided doses every 12 hours till complete remission 
or for maximum 90 days, and adriamycin 30mg/m2 
for 3 days for every month for 3 courses. These 
patients received maintenance treatment after 
complete remission with ATRA (45mg/m2 oral daily 
for two weeks every 2 years) and 6 mercaptopurine 
and methotrexate for 2 years. 
Morphologic analysis 

Peripheral blood and BM smears were stained 
by standard techniques for diagnosis of AML and 
assignment of French- American- British (FAB) 
subtypes (7). 
FLT3-ITD gene mutation analysis 

High molecular weight DNA was extracted from 
EDTA anticoagulated BM samples using of QIAamp 
DNA blood Mini Kit (QIAGEN).Earlier studies have 
showed that the location of ITD of FLT3 gene is at 
exon 14 and exon 15 (8). PCR amplification was 
performed on the 194 samples using the (11F): 5'-
GCAATTTAGGTATGAAAGCCAGC -3' and (12R): 
5'- CTTTCAGCATTTTGACGGCAACC -3'. In brief, 
1ul DNA was amplified in a volume of 25 μl 
containing 50 mM KCl, 10 mM Tris-HCl, PH 8.3, 1.5 
Mm MgCl2, 200mM dNTPs, 0.5uM of each primer 
and 1U Taq DNA polymerase (QIAGEN). The PCR 
consisted of an initial incubation step at 94 °C for 150 
seconds followed by 35 cycles at 94 °C for 30 
seconds, 57 °C for 60 seconds, and 72 °C for 120 
seconds, and a final elongation step at 94 °C for 30 
seconds and 60 °C for 10 minutes. The PCR product 
was analyzed on standard 3% agarose gel. A fragment 
of 328 base pair (bp) was produced from wild- type 
(WT) alleles. All patient with an additional higher 
molecular weight band was considered to be 
FLT3/ITD+. 
Semiquantitative analysis of FLT3-ITD gene 
mutation 

To calculate the allelic ratio (mutant/wild), 
densitometric estimations of ethidium bromide–
stained agarose gels with (BioDocAnalyze (BDA) 
software (Biometra), Germany) which is included in 
BioDocAnalyze gel documentation system was 
performed. The intensity of the mutant and the wild 
fragments were measured and then the ratio of the 
mutant to the wild allele was calculated (9). ITD-
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allelic ratio threshold (>0.4) was used to separate 
FLT3-ITD population into risk groups (10). 
V617F genotyping by amplification refractory 
mutation system (ARMS) 

Genomic DNA was analyzed for V617F JAK-2 
mutation as previously described by Jones et al (11). 
PCR primers were: forward outer (FO), 5`-
TCCTCAGAACGTTGATGGCAG-3`; reverse outer 
(RO), 5`ATTGCTTTCCTTTTTCACAAGAT-3`; 
forwardwild-type–specific(Fwt),5`-
GCATTTGGTTTTAAATTATGGAGTATaTG-3`; 
reverse-mutant–specific (Rmt), 
5`GTTTTACTTACTCTCGTCTCCACAaAA-3`. 
Amplifications were performed for 30 cycles with 
HotStar Taq polymerase (QIAGEN), an annealing 
temperature of 60°C, 25 ng genomic DNA, and 
standard amplification conditions, except that the 
final concentrations of the outer primers and the 
Mutant/wild-type–specific inner primers were 1μM 
and 0.5 μM, respectively. Products were resolved on 
3% agarose gels and visualized after staining with 
ethidium bromide. 
Statistical methods 

SPSS package version 17.0 was used for data 
management. Non-parametric ANOVA and t- test 
compared means of independent groups. Chi-square 
tested proportion independence. Kaplan-Meier 
method was used to estimate survival and log rank 
compared curves. P value ≤ 0.05 is significance. 
Endpoints 

Complete remission required a normocellular 
BM containing fewer than 5% blasts with evidence of 
normal maturation of other marrow elements, a 
neutrophil count of 109/L and a platelet count of 100 
> 109/L. Remission failures were classified by the 
clinicians as either partial remission (PR, defined as 
5%-15% blasts or fewer than 5% blasts but a 
hypocellular BM), resistant disease (RD, more than 
15% blasts in the BM), or induction death (ID; i.e., 
related to treatment or hypoplasia). Where the 
clinician’s evaluation was not available, deaths within 
30 days of entry were classified as ID and deaths later 
than 30 days after entry as RD. DFS was defined only 
for patients who achieved CR and was measured from 
the documented date of CR until date of relapse or 
death regardless of cause (death in first CR or 
relapse), censoring for patients alive in continuous 
CR. Overall survival was measured from the protocol 
on-study date until date of death, regardless of cause 
of death, censoring for patients alive (12). 
3. Results 
Frequencies, laboratory and clinical 
characteristics 

The study included 194 de novo AML patients, 
160 adults and 34 children. In the total AML group, 
FLT3- ITD mutation was detected in 34 (17.5%) 

patients. In the adult AML group, 30 (18.8%) were 
found to be FLT3-ITD positive, while in pediatric 
AML group; the mutation was detected in 4 (11.8%) 
patients. Details of clinical characteristics for the 
adult and pediatric groups are shown in table 1 and 2. 
In two of the 34 cases with FLT3-ITD more than one 
mutant allele was detected, and in one case no DNA 
PCR evidence of FLT3 (WT) allele was detected. 
This indicates that the mutant allele was predominant 
in three cases, figure1. Laboratory and clinical 
characteristics of adult patients in the FLT3 WT/WT 
and FLT3 WT/ITD genotype groups were compared 
in table 3. Patients with FLT3/ITD had a significantly 
elevated diagnostic white blood cell count (WBC) 
with a median of 36.5x109/L compared with 
19.4x109/L for patients with FLT3 WT/WT genotype 
(p=0.02). No significant difference was found when 
we compared other clinical and laboratory 
parameters. 

The mean value for the ITD-allelic ratio (ITD-
AR) was 1.2± 0.75 and median was 1.14(0.13 -3.7). 
When we used the threshold (0.4) for risk 
stratification of FLT3-ITD positive patients, only 
three patients were found to have ITD- AR the (≤ 
0.4). Statistical analysis of FLT3-ITD patients using 
ITD-AR threshold could not be done because of the 
small number of patients in the (≤ 0.4) group. Among 
the pediatric group FLT3- ITD was detected in 4 out 
of 34 patients (11.8%) which was a small number to 
compare among FLT3 genotypes. 

JAK2-V617F mutation was detected in one out 
of 194 AML patients (0.5%). This patient was fifteen 
years old male, with AML M1 with no hepatomegaly 
or splenomegaly. WBC count was 30x 109/L, 
hemoglobin level was 7.9 g/dl, and platelet count was 
13x 109/L, blast percentage was 80%. The patient was 
FLT-3 ITD negative. 
Clinical outcome 

Of the 103 adult patients, 63 (61.2%) achieved 
CR within 28 days of chemotherapy. Among these, 
52 (82.5%) were of the FLT3 WT/WT genotype and 
11(17.5%) of the FLT3 WT/ITD genotype. Although 
there was an apparent difference between the two 
groups, it was not statistically significant 
(p=0.75).Thirty two (24.8%) patients had treatment 
failure caused by an early death (death before 
evaluation of response) and 21 (16.2%) died within 7 
days after completion of therapy. The main causes of 
deaths were uncontrolled infection, febrile 
neutropenia and cerebral hemorrhage. Median follow 
up period for all adult patients was relatively short, 2 
months ranging from (0.03-15) months. Overall 
survival of adult patients with FLT3 WT/ITD group 
was shorter (28.5%) when compared with the FLT3 
WT/WT group (40.8%) although no significant 
difference was detected(p=0.2), figure 2. The disease 
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free survival for patients with FLT3 WT/ITD 
genotype was (100%) compared to (86%) to patients 
with FLT3 WT/WT genotype, with no significant 
difference (p=0.3) between the two groups, figure 
3.Overall survival for the pediatric group at 6 months 
period was 65.3±8.8 and DFS was 71.9±10.  
 
Table 1 Clinical and laboratory characteristics for the 
adult group at presentation 

 N=160 
Age(years), median, range 40 (18-80) 
Gender, (male) n. (%)  77 (48.1) 
Hemoglobin (g/dl), median, range 7.3 (2.5-13.2) 
Platelets (109/L), median, range 36(3-359) 
TLC (109/L), median, range 23(0.8-312) 
Percentage of bone marrow blasts, 
median, range 

55(1-94) 

FAB classification, n. (%) 
 Mo 
 M1 
 M2 
 M3 
 M4 
 M5 
 M7 

 
1 (0.7) 

19(12.8) 
64(43.2) 
23(15.5) 
34(23) 
6(4) 

1(0.7) 
Hepatomegaly, n. (%) 39(30.7) 
Splenomegaly, n. (%) 33(26) 
DFS 
 Mean ( months) ±SE 
 Percentage at 6 months, (95% 
confidence interval) 

 
10.6±5.7 

88.2 (9.6-11.6) 

Survival 
 Mean ( months)±SE 
 Percentage alive at 6 months, (95% 
confidence interval) 

 
2 ±4.3 

38.5 (1.6-2.4) 

Clinical outcome 
Percentage of complete remission, n. (%) 

 
63(61.2) 

 
We had only one patient with JAK2-V617F 

mutation who had achieved complete remission after 
induction chemotherapy, DFS was three months and 
OS was seven months. 
 
Table 2 Clinical and laboratory characteristic of the 
pediatric group at presentation  

 N=34 
Age(years), median, range 7.5 (0.5-16) 
Gender, percentage (male) 21(61.8) 
Hemoglobin (g/dl), median, range 7.1(2.6-10) 
Platelets(109/L), median, range 35.5(7-164) 
TLC (109/L), median, range 30(4.4-257) 
Percentage of bone marrow blasts, 
median, range 

70(1-96) 

FAB classification, n. (%) 
 Mo 
 M1 
 M2 
 M3 
 M4 
 M7 

 
1 (3.2) 
9(29) 

7(22.6) 
5(16.1) 
6(19.4) 
3(9.7) 

Hepatomegaly, n. (%) 13(46.4) 
Splenomegaly, n. (%) 12(42.9) 
DFS 
 Mean ( months)±SE 
 Percentage at 6 months, (95% 
confidence interval) 

 
7.7±0.9 

71.9 (6.1-9.2) 

Survival 
 Mean ( months)±SE  
 Percentage at 6 months, (95% 
confidence interval) 

 
7.5±8.8 

65.3 (5.8-9.2) 

Clinical outcome 
 Percentage of complete remission 

 
23 (85.2) 

 

 
Table 3 Clinical characteristics at presentation for adult patients in the FLT3 WT/WT and FLT3 WT/ITD genotype 
groups 
 FLT3 WT/WT 

N=130 
FLT3 W/ITD 
N= 30 

P-value 

Age(years) 
 Median, range 

 
40.5(18-80) 

 
38.5(18-65) 

 
0.29 

Gender, n. (%) 
 Male 
 Female 

 
61(46.9) 
69(53.1) 

 
16(53.3) 
14(46.7) 

 
0.53 

FAB subtypes, n. (%) 
 M1+M2 
 M3 
 M4+M5 

 
68(56.7) 
19(15.8) 
33(27.5) 

 
15(57.7) 
4(15.4) 
7(26.9) 

 
 
0.99 

Hemoglobin (g/dl), median, range 7.3(3.4-9.4) 6.9(2.5-11) 0.26 
Platelets (109/L), median, range 37(3-359) 29(4-193) 0.35 
TLC (109/L), median, range 19.4(0.8-257) 36.6(5.6-312) 0.02 
Splenomegaly, n. (%) 29(28.4) 4(16) 0.20 
Hepatomegaly, n. (%) 34(33.3) 5(20) 0.22 
Percentage of BM blasts, n. (%) 50(1-94) 65(6-90) 0.42 
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Figure 1: PCR detection of FLT3-ITD. The WT FLT3 genomic PCR product is indicated by the arrow at 330bp. 
Lane 1 is showing 100bp size marker, lane 2 is showing patient with FLT3 WT/ITD with two mutant alleles, lane 3 
and 7 is showing FLT3 WT/ITD with one mutant allele, lanes 4,5 and 6 is showing FLT3 WT/WT.  
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Figure 2: Comparison of OS between adult patients 
with FLT3 WT/WT and FLT3WT/ ITD mutation.  
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Figure 3: Comparison of DFS between adult patients 
with FLT3 WT/WT and FLT3WT/ ITD mutation.  
 
 

4. Discussion 
We examined the frequency and prognostic 

impact of FLT3-ITD and JAK-2 V617F mutations in 
194 patients with de novo AML. The overall 
frequency of FLT3 mutation was (17.5%) and JAK-2 
V617F mutation was (0.5%). The frequency of FLT3-
ITD in the adult group of patients was (18.8%) which 
was lower than reported for other ethnic population, 
in Germans (31%, 53%) (13-15) and in Japanese 
(28.0%, 47.4%) (16-17), but approximated to those 
reported by Colovic et al., (18) (17.7%). It is possible 
that studies using DNA banks slightly overestimate 
the true incidence of FLT3/ITD mutations because 

there may be bias toward availability of DNA from 
patients with higher peripheral WBC counts (19-20). 

In this study, FLT3-ITD mutation was detected 
in 6/25 (24%) of elderly adult (≥60years) patients and 
24/105 (22.8%) young adults (p>0.05). A higher 
frequency of FLT3-ITD mutation has been reported 
in elderly patients, although without these mutations 
having a prognostic impact (21). Whereas, Schnittger 
et al., (9) found that the median age of FLT3-ITD 
mutation was significantly lower than FLT3 negative 
patients.  

In agreement with previous studies (22), the 
frequency of FLT3-ITD was higher (18.8%) in adult 
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compared to pediatric AML patients (11.8%). This 
observation may partially explain why adult AML has 
a poorer clinical outcome than pediatric AML 

We found a significantly increased leucocyte 
count in adult patients with FLT3-ITD (p=0.02). This 
finding was consistent with some previous reports (17- 

18, 23-24). Although the effect of FLT3-ITD on inducing 
leukomogenesis was not directly proved, the ligand –
independent constitutive activation of FLT3 induced 
by ITD mutation could activate some downstream 
signal molecules including mitogen activated protein 
(MAP) kinase, signal transducer and activator of 
transcription 5 (STAT5), and serine-threonine kinases 
Akt, which contribute to cell proliferation and 
survival advantages (25-29). These findings might 
partially explain the close relationship between 
FLT3/ITD and higher WBC count. 

Furthermore, we found AML FLT3-ITD in all 
FAB subtypes but we could not reach a significant 
association with any FAB subtype. Previous studies 
demonstrated high percentage of FLT3-ITD in certain 
FAB subtypes, M3 especially the M3v group both 
with t (15; 17) (9, 30), M5 (15 -31) and M1 (32). In this 
work, we had a small number of patients in each FAB 
subgroup of the FLT3-ITD AML patients, with which 
we could not reach a significant association.  

In line with previous studies, there was no 
significant difference with respect to age, sex, or 
other clinical characteristics such as, splenomegaly or 
hepatomegaly (33).  

Previous studies indicated that FLT3 mutation 
had no influence on complete remission rates and 
overall survival especially young adults with normal 
karyotype (9,15,32,33). However, other studies have 
found that the presence of FLT3-ITD mutation and 
the relative level of FLT3-ITD allele have a major 
impact on long term outcome in predicting relapse 
from complete remission (12, 19, 34).   

When we analyzed the clinical outcome of adult 
patients with and without FLT3-ITD mutation, 
patients with FLT3WT/ITD had tendency toward 
lower CR rate and shorter OS when was compared 
with the FLT3 WT/WT group although, no 
significant difference between the two groups could 
be reached. Moreover, we found no difference in DFS 
between FLT3 genotypes because of the small 
number of patients who achieved CR with 
FLT3WT/ITD genotype.  

The prognostic impact of FLT3-ITD in this 
study was less pronounced than in other reports. The 
mutation status at diagnosis could not predict the 
clinical outcome and we could not evaluate the 
prognostic impact of the mutant allele. However, we 
cannot ignore that high level of mutant allele (> 0.4) 
in most of our ITD positive patients might explain the 
poor outcome of this group of patients.  

One possible explanation for the discordant 
results is that , a large group of our patients (41%) 
died during induction therapy (ID) and with that short 
median follow up period (2, 0.03-15) months, CR rate 
and the long term outcome (OS and DFS) was hard to 
predict. Our analysis suffered from low statistical 
power due to limited number of patients and short 
follow up period.  

 Another explanation could be related to 
differences in the cohorts and treatment regimens of 
various intensities. Our adult group of patients was 
heterogeneous with respect to cytogenetic which was 
not available, and age (above and below 60 years) 
and these two factors are very important for risk 
stratification. Moreover, recent studies have found 
FLT3-ITD positive patients are heterogeneous with 
respect to mutant level, number and size of mutant 
and with the potential interaction of FLT3-ITD with 
other molecular abnormality such as nucleophosmin 1 
gene (NPM1) (12).  

In this study, JAK2-V617F mutation was found 
in one (0.5%) patient who had AML M1 subtype, 
high WBC and BM blast count, anemia and 
thrombocytopenia. The frequency in our patients was 
similar to that of Levine et al., (35). Previous studies 
from the literature have shown that V617F mutation 
to be distributed mainly among the more immature 
AML M1 and M2 subtype suggesting a correlation 
with less differentiated AML (36). Although the 
mutation has been found in a small number of AML 
patients, a relatively high incidence of JAK2-V617F 
mutation was often seen in de novo and therapy-
related t(8;21) AML patients and was associated with 
high WBC count in AML (37). The small number of 
mutated cases in our study did not permit correlation 
with clinical or laboratory parameters. 

In conclusion, we found that FLT3-ITD 
mutation is a frequent finding in adult patients with 
de novo AML. There is a significant association 
between FLT3-ITD mutation with high WBC count 
and a tendency towards a worse prognosis. The ratio 
of mutant to wild allele level may have a strong 
relation to the patient outcome. JAK2-V617F 
mutation is infrequent finding in de novo AML.  
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Abstract: During recent years we have witnessed a burst of activity in leprosy research. By definition, leprosy is an 
infectious disease, the causative organism being cobacterium leprae. The leprosy bacillus is virtually non-toxic and 
may occur in large amounts in tissues with only moderate clinical symptoms. In fact, leprosy may to a great extent 
be regarded as an immunological disease since most symptoms arc due to immune reactions against antigens 
liberated from the leprosy bacilli. During recent years leprosy research has been centred, to a great extent, around 
studies of immunological phenomena since a better understanding of basic immunological mechanisms would 
provide a rational basis for improved treatment of patients with established disease, and for advancements in our 
understanding of the epidemiology of leprosy and its control. 
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1-Introduction 
1-1-The Course After Infection With 
Mycobacterium Leprae 

Figure 1 provides a schematic outline of the 
course after infection with M. leprae. This course is 
highly variable, and the figure points out several 
distinctive features of major importance for our 
understanding of the epidemiology of leprosy, its 
control, and variation in clinical picture in patients 
with established, chronic disease.  Only a minority of 
the individuals who have been infected with M. 
leprae go from infection 

to disease. Many of  them have probably gone 
through a subclinical stage limited multiplication of 
M. leprae terminating without development of any 
clinical symptoms at all.  Other individuals develop " 
indeterminate leprosy" with one, or a few, vague 
lesios that heal sponstaneously.  To the right in the 
figure, we see the individuals who develop 
determinate.  Persisting disease which is classified as 
a spectrum between the two polar forms.   

Lepromnatous (LL) leprosy is characterised by 
lack of resistance, exten8ive bacterial multiplication 
with large amounts of bacilli in the lesions which are 
multiple and tend to become nodular in appearance. 
The other polar group, tuberculoid (TT) leprosy, is 
characterised by one or a few well-defined flat 
lesions, being hypopigmented in dark skinned people, 
containing few or no detectable acid fast bacilli as 
evidence of marked resistance. 

The factors which determine whether an infected 
individual will develop no clinical symptoms of the 
infection or experience bacillary multiplication and 
eventual development of persisting, chronic disease 

are not well known. There is a great need for 
additional Information and for identification of risk 
factors favouring development of clinical disease 
after infection. 

The present epidemiology of leprosy is, to a 
great extent, the epidemiology of disease. There is a 
great need for development of new methods by which 
infection with M. leprae could be reliably diagnosed. 
This would make us able to study both the 
epidemiology of infection and the epidemiology of 
clinical disease, and to define risk! factors favouring 
progression from infection to disease, In tuberculosis, 
development of the tuberculin reaction has been of 
fundamental importance, providing an indicator of 
infection permitting determination of annual 
incidence rates of infection in various populations. 

A similar test is not yet available with regard to 
leprosy, but important information in this area was 
initially obtained by the lymphocyte transformation 
test (LTT) at the Armauer  Hansen Research Institute 
in Addis Ababa (1,2) and through studies of more 
refiner! lymphocyte stimulation tests (LST) 
measuring lymphocyte proliferation by recording the 
in corporation of labelled thymidin into newly 
synthesised DNA after stimulation of lymphocytes in 
vitro with various antigen preparations derived from 
M. leprae (3). 

The Iymphocyte transformation t('Sts provided 
evidence of immunological conversion in individuals 
coming from leprosy non endemic countries to work 
at leprosy hospitals in Ethiopia (1).  The frequency of 
conversion in this group is much higher than the 
probability of subsequent development of clinical 
signs of the infection. 
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Figure I. The course after infection with Mycobacterium leprae. Reproduced from M. Harboe, The Immunology of 

Leprosy, Chapter 4 in Textbook of Leprosy. R.C. Hastings, Ed. Churchill, Livingstone, London, 1985. 
 

So, further development of lymphocyte 
stimulation tests and corresponding delayed type 
hypersensitivity skin tests may result in methods for 
diagnosing infection with M. leprae, but at present it 
can not be foreseen how these tests might predict the 
probability of further development towards clinical 
disease.  It is particularly important in this connection 
that patients with multibacillary leprosy usually have 
entirely negative tests both in vivo and in vitro for 
cell mediated immune responses towards M. leprae. 

Extensive experiments have been carried out on 
various sensitive antibody assays, both with "global 
tests" demonstrating antibodies directed against a 
variety of different constituents of M. leprae (e.g. 
radioimmunoassay and ELISA tests for antibodies 
against total M. leprae sonicates), tests for antibodies 
against M. Leprae antigen 7 which cross reacts 
widely with other mycobacteria (4), and assays for 
antibodies against M. leprae specific antigenic 
determinants (5). 

There are still problems with regard to 
development of sufficiently sensitive but nevertheless 
specific assays, and with false negative results since, 
even in patients with multibacillary disease, there is a 
wide variation in antibody content in individual 
patients and some of them have only low antibody 
activity (4,.5,6). 

In experimental models, it has been 
demonstrated that there is a striking relationship 
between development of systemic infection after 
inoculation with M. leprae and, formation of an ti-M. 
lepra 7 antibodies ( 4). So it is e'xpected that antibody 
assays will turn out to be fairly reliable indicators of 
the total antigenic load in a given individual, and thus 

for thus extent of bacillary multiplication and 
probability of development of disease. 

The combined use of a test for cell mediated 
immune reactions and antibody response against M. 
leprae antigens is expected to provide the best 
information on the occurrence of infection with M. 
leprae and the tendency to further development of 
clinical disease. 

In patients with determinate, established clinical 
disease there is a wide variation in clinical 
appearance. The area between the polar groups 
denoted "B" for "Borderline" could also be seen as 
being denoted "B" for "Beware of reactions". In this 
area of the clinical spectrum, there is the greatest 
tendency for development of particular forms of 
reactions, denoted reversal reactions, due to delayed 
type hypersensitivity reactions against antigens 
1iberated from M. leprae in the tissues. 

The symptomatology depends greatly on the 
location of liberated antigen, the most severe results 
being extensive nerve damage due to local DTH 
reactions in nerves after release of antigen from M. 
leprae residing inside Schwann cells. Immunological 
studies of leprosy have, during recent years, been 
centred around the study of these reversal reactions 
providing improved understanding of their 
pathogenesis (3,7,8) and thus a more rational 
background for treatment.  

Patients with lepromatous (LL) leprosy are 
characterised by a profound, specific cel-lular 
immuno-deficiency, detectable both by in vivo and in 
vitro tests (9). This lack of cell mediated immune 
reactions against M. leprae is probably directly 
responsible for the lack of resistance, extensive 
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multiplication of M. leprae, and the great risk of 
relapse after treatment since this specific immuno-
deficiency persists after prolonged chemotherapy. 
Recent findings at the Armauer Hansen Research 
Institute in Addis Ababa have provided new insight 
into the mechanisms of this deficiency (10). 

The development of cellular immune responses 
after antigenic stimulation depends upon activation 
and proliferation of reactive cell clones. This 
proliferation in turn depends upon production and 
release of  cell growth factors being produced in 
some cells (particularly T helper cells) and affecting 
cells in the immediate neighbourhood. Interleukin-2 
(IL-2) is of main importance in this regard. 

In most instances, the addition of IL-2 to 
cultures of lymphoid cells from peripheral blood of 
patients with lepromatous leprosy exposed to M. 
leprae in vitro results in marked proliferation of 
lymphoid cells. This reconstitution of proliferation in 
response to M.leprae demonstrates clearly that 
patients with lepromatous leprosy do possess 
circulations M . leprae reactive T cells and that the 
lack of proliferation is due to deficient production of 
IL-2 (10). This demonstration of reversal of that 
specific immuno deficiency in vitro provided 
fundamental, new knowledge with regard to the 
mechanism of this immuno-deficiency. 

Experiments with local injection of IL-2 into 
leprous lesions are expected to he performed soon 
and will he an important new feature in attempts at 
immunologic intervention to correct this basic 
immuno-deficiency  which is of major importance for 
development of multi bacillary disease in the 
individual patient and for the total infectious load in 
the population. 
2-Influence Of Treatment On Leprosy Control 

The interaction between treatment and control 
is an essential issue in leprosy. At present, the major 
principle of leprosy control is to break the chain of 
infection by treating as many patients with 
multibacillary disease as effectively as possible and 
at an early stage.  In the years to come, it will be 
essential to carefully follow up the effect of the new 
multiple drug therapy (MDT) regimens 
recommended by WHO and to assess their impact on 
the leprosy endemic in the population.  

To assess the effect will be more difficult in 
leprosy than in tuberculosis since we have no 
practical means, at present, for direct determination 
of the annual incidence of infection in a population 
but would depend on observation of patients with 
established disease. The establishment of suitable 
epidemiological indicators is a matter of urgency. 

Based on observation during the disappearance 
of the: leprosy endemic in Norway (11 ), it app4'ars 
that age specific incidence rates would provide 

important information, but it is a complicated project 
to obtain such data.  Determination of the frequency 
and severity of deformity at the time of diagnosis is 
another obvious parameter  which provides essential 
information for our evaluation of the extent of 
infection at the population level, and is concerned 
with matters of immediate relevance to the patients 
themselves. 

The development of new technology is an 
obvious need has become a major problem during the 
era of dapsone monotherapy (12)  and it is not clear 
how the new MDT regimens will cope with this 
problem under realistic field conditions.  Dugs with 
bacteriocidal or  acteriostatic effect on M. leprae are 
very few indeed. There is thus a great need for the 
development of new drugs and for the introduction of 
new techniques for primary intervention.  

The development of a leprosy vaccine has been 
given top priority in the WHO Immunology of 
Leprosy (IMMLEP) Programme. Based on the use of 
M. leprae grown in vivo in armadillos, marked 
progress has been made in this area. However, it is 
not yet clear to what extent killed M. leprae will be 
able to induce protective immunity , that is, increased 
ability to limit bacterial multiplication. In humans, 
BCG must be given alive to induce protectivc 
immunity against tuberculosis. 

At present, there are several candidate vaccines, 
killed armadillo-grown M. leprae given alone, killed 
M. leprae given together with live BCG, and the use 
of another carefully selected cross-reacting 
mycobacterium. Work on vaccine development 
occurs step-wise and will ultimately lead to field 
trials to determine the efficacy of the selected 
vaccination procedures. The essential field trials will 
be expensive and difficult to carry out in a disease 
like leprosy with a long incubation period and low 
incidence rates. The matter is further complicated 
considering prior experience in tests for efficacy of 
BCG vaccination against tuberculosis and leprosy .In 
both instances, the protective effect of BCG varies 
considerably in different populations, and we would 
therefore also expect the effect of new leprosy 
vaccines to differ markedly in different populations. 
3-Trends In Tuberculosis Research 

With regard to tuberculosis, much of the current 
interest is directed towards the development of new 
technology for prophylaxis. The effect of BCG 
vaccination against tuberculosis has been extensively 
discussed for many decades. In my opinion, one 
major point appears: 

In some populations there is an indisputable, 
marked protective effect of BCG vaccination against 
subsequent development of infectious disease. fu 
other populations, the effect is less, or apparently nil. 
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The sad fact is that the smallest effect is 
obtained where an efficient vaccine is most nceded. 
In developing countries tuberculosis represents a 
major health problem, and there is an immediate need 
for improvements in strategies and techniques for 
tuberculosis control work (13). 

Research is active and greatly needed for better 
characterisation of the antigenic structure of 
mycobacteria and to learn more about mechanisms 
for induction of effective protective immunity. In the 
WHO Immunology of Tuberculosis (IMMTUB) 
Programme, priority has been given to exploring the 
new biological technology, including DNA 
technology, to develop new principles for vaccine 
production. 

These technologies have already proven to be 
very effective in the development of new  vaccines 
against diseases in which humoral immunity is 
essential for resistance. It is hoped that this 
technology will also result in the development of new 
vaccines capable of inducting protective cellular 
immunity which is what is needed in the two most 
important mycrobacterial diseases, tuberculosis and 
leprosy. 
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Abstract: The peoples and countries of the Third World are struggling to overcome the effects of centuries of 
colonial dependency and unequal world relationships. These effects can be seen clearly in the area of human health. 
For example, of the 1978 world total of 17 million early childhood deaths (i.e., those under five years of age) around 
97% took place in the Third World (1). If all the countries of the world had the same early childhood mortality rates 
as those of Northern Europe there would have been only 2 million such deaths. The relationship between such 
appalling health conditions health conditions and wider social structures is highlighted in the Six World Health 
Situation Report (1973-1977), prepared by the World Health Organization (2). 
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1- Introduction 

The most important social trends during the 
period of this report are reflected in the still low, and 
in some areas worsening nutritional level of the bulk 
of the population. The employment situation, 
including access to land has not improved in many 
countries and is partly, but not primarily, affected by 
continuing high rates of population growth, although 
there are signs of slowing-down of such growth in 
many ports of the world. The decline of rural life in 
many countries has led to unacceptable rates of 
urbanization and social and health problems on a 
mass scale in the world's cities and larger towns. 
Although some progress has been made in reducing 
illiteracy, a significant proportion of children in 
developing countries still do not attend primary 
school. The needs of women are being discussed to a 
greater extent than every before but there has been 
little practical achievement in this domain. 

The policy implications for the health sector 
which should arise out of the situation described 
above are considerable. Perhaps the most important 
of all is the explicit recognition now being given to 
the view that health development is a reflection of 
political, social and economic policy and planning 
and not merely an outcome of the application of 
health technologies. This recognition can be 
perceived as being at the heart of the intensive 
discussions now taking place, both among and within 
countries, about the political, social and economic 
links between health and development on the one 
hand, and the consequent health policies to be 
followed by government, on the other. It is worth 
nothing that it is the changing definition of 
development itself that is, something considerably 

more than the mere growth of national product - 
which is critical to the view that an increase in 
technological and economic capacities alone will not 
automatically produce health. A brief, health related 
historical exploration of the experiences of both 
industrialized and Third World countries is 
particularly important to an understanding of the 
present situation of health and disease in poor 
countries. The two basic points to be made are: one 
the countries of the Third World - the so-called 
developing nations - have not always been poor, or at 
least not in the sense that us implied by the terms 
"developing" or "underdeveloped" and, two, analysis 
of the historical experience of today's industralized 
countries in relation to improvements in the health 
status of their population leads to the conclusion that 
these were not especially dependent upon 
improvements in medical technology.  

 
2-HISTORICAL EXPERIENCE 
2-1-Third World 

As background to the discussion it should be 
borne in mind that at the time of Europe an expansion 
in to the rest of the world there was relatively little to 
choose between the technological capacities and 
standards of life of the life of the mass of the 
population of Europe and the countries to which 
Europeans were going. This point is fairly well 
understood in relation to countries such as India or 
China, or much of the Middle East. It is less 
appreciated with regard to Black Africa. Latin 
America is in a rather different situation in that in 
almost all of those countries the precolonial societies 
have been almost totally destroyed. 
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Rather than citing a greeting deal of materials 
from many different countries with regard to the first 
issue raised above - that is, what has been called the 
development of under development (3) - it might be 
more useful to draw upon the example of one 
particularly poor, particularly dependent African 
country. [At the same time, for subsequent issues of 
the Journal, we would like to invite in-depth studies 
and analyses based on Ethiopia and other African 
countries. For the present purpose of general 
observations, we hope that the example from Lesotho 
will sufflce.] Lesotho, a small country with a 
population of somewhat over 1 million, is completely 
surrounded by South Africa. Formerly a British 
territory, having the name Basutoland, the country 
came to independence in 1966. Lesotho is largely 
rural and even its capital city has a population of only 
about 50,000. Life expectancy at birth is put at 52 
years and infant mortality is probably underestimated 
at 106 per thousand. The pattern of disease is similar 
to most other third World countries in that it is 
shaped primarily by low incomes, in adequate diets, 
limited access to clean water, and a generally low 
standard of hygiene for the mass of the population. 
As in most countries the past emphasis on hospital 
medicine has been accompanied by neglect of 
preventive programmes and services (4). What is of 
interest here is not so much the distressing disease 
picture of Lesotho, but rather how Lesotho came to 
be this way. 

The Basutoland Kingdom was founded under 
Moshoeshoe in the early part of the nineteenth 
century. Its prosperity was such that "by the end of 
the 1830s the Basotho had stored reserve supplies of 
millet sufficient for between four and eight years, 
while in the mid-1840s white farmers 'flocked' to 
them to buy wheat" (5). This prosperity was based 
upon Mosheshoe's control of the land and cattle 
resources if the Caledon Valley. In 1869 Lesotho was 
forced to cede a large part of its territory to the white-
ruled Orange Free State. The loss of this territory 
coincided with the opening of the Kimberly diamond 
mines, and these events become a major stimulus for 
migration of the neighboring white-ruled southern 
African colonies of the Orange Free State and Cape 
Colony. At the same time Lestho continued to be a 
major supplier of grain to the diamond mines at 
Kimberly and the goldfields of the Rand. Lesotho 
was engaged in vigorous trade relations with her 
neighbours based upon the export of labour and grain 
and the import of manufactured goods. By the late 
1880s the tide began to turn against the Basotho 
people. The Afrikaners of the Orange Free State 
increased their production of agricultural goods and 
placed restrictive tariffs on Lesotho grain imports 
passing through their territory en route to the mines, 

the railways began to bring in cheap Australian grain, 
and the coming of rinderpest cattle disease decimated 
the Basotho herds. By 1903, with the collapse of the 
trade boom and the onset of drought, Lesotho was 
obliged to import North American wheat in order to 
feed herself.  

Increasing land pressure arising from the events 
described, plus growing population and soil erosion, 
coupled with the need for cash income for imports 
and colonially imposed hut taxes and school fees and 
by the early part of this century created a powerful 
stream of migratory labour from Basutoland to the 
mines and farms of South Africa. Furthermore, this 
movement was fostered by the policies of the colonial 
government, as indicated in the report of the 
(Basutoland) Resident Commissioner, Colonial 
Office Report No. 177, 1898/99 as follows: 

Though for its size and population Basitoland 
produced a comparatively enormous amount of grain, 
it has an industry of great economic value to South 
Africa, viz., the output of native labour. It supplies 
the sinews of agriculture in the Orange Free State; to 
a large extent in keeps going railway works, coal 
mining, the diamond mines at Jagesfontein and 
Kimberly, the gold mines of the Tansvaal and 
furnishes, in addition, a large amount of domestic 
services in surrounding territories. The number of 
men who received passes for labour during the year 
under review amounted to 37,371 These factors are 
the best rejoinder to those who argue that Basuto land 
is a useless native reserve. To others, who urge 
higher education of the natives, it may be pointed out 
that to educate themabove labour would be a great 
mistake. 

Primarily the native labour industry supplies a 
dominion want, and secondly it tends to fertilise 
native territories with cash which is at once diffused 
for English goods. From the 38,000 Lesotho nationals 
employed in South Africa at the turn of the century, it 
was estimated that around 150,000 were so employed 
by the late 19708 a total equivalent to about half the 
overall male labour force of the country.In addition, 
perhaps 100 of the female labor force was also 
outside the country. 

The outmigration of the country's young men has 
contributed to the rapid decline in the output 0£ 
agricultural crops. Between 1950 and 1970 the 
production of all grains fell by 41%. During the.same 
time period the country's population grew by about 
45%, putting additional pressure on available land. 
Increasing land pressure and soil deterioration 
encouraged further outmigration which, in turn, 
deprived Lesotho of manpower resources that could 
have been employed to reverse the pattern of 
diminishing agricultural outputs. Thus Lesotho, a 
"comparatively enormous" producer of grain in 1898, 
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had net imports amounting to one-fifth of its total 
consumption of cereals in 1970 (6). Food production 
is below requirements and this gap is growing while 
average food consumption is declining (7).  

The continuing poverty and dependence of 
Lesotho can be seen clearly from the results of a 1970 
study of the deployment of the labour force (8). It 
found that of a total population of over 1 million, 
only 216,000 were "adequately employed" (defined 
as earning U.S..9175 per annum). There were 
640,000 dependents and almost 300,000 either 
inadequately employed or under employed; Of the 
216,000 "adequately employed", 700/0 were engaged 
outside the country.The same study also makes 
apparent the gross overall poverty of the people of 
Lesotho. Of almost 5,200 families in Maseru (the 
capital city) in 1972/73, about one-fifth had a per 
annum income of less than U.S. $230; about three-
fiths between U.S. 230 and U.S,,;$1,150; and only 
one-fifth more than U.S..Bl,150. of all rural 
households 90% had a per annum income of 1f'-SS 
than U.S. $00 and only 2% more than U.S. $ 575 (the 
overall average was U.S. $250). The case of Lesotho 
isinstructive not because it is absolutely typical, but 
because it illustrates some of the most basic structural 
underpinnings of the development of 
underdevelopment, and con-sequent health problems 
of much of the Third World. Lesotho is today one of 
the poorest countries in the world, one of the most 
dependent, and one of the most completely integrated 
into the imperialist market system. It is one classic 
example of the development of under development. 

 
2-2-Industrialized Countries 

Until relatively recently the overall health status 
of the populations of the industrialized countries was 
not dissimilar to that of the poorest parts of today's 
Third World. For example, in the 1840s in Preston, 
Lancashire, northeastern England, Reverend Clay in 
his Report of the Commission for Inquiry into the 
State of Large Towns and Populous Districts found 
that the lowest social class grouping, "factory 
operatives", had an infant mortality rate of 312 per 
thousand, more than three times that of the highest 
social class grouping, the "gentry which had a rate of 
92 per thousand (9). Clay also calculated that of 
every 1,000 children born to the families of 
operatives only 112 survived to age 60, in contrast to 
451 children of the gentry.It is important to note that 
such disparities could not have been based upon 
differences in access to medical care, because at this 
time there was relatively little that medicine could 
positively accomplish, but rather upon the differing 
social and economic conditions of the classes 
concerned. 

More recent historical experiences are reflected 
in changes in infant mortality rates in New York City 
over the first three decades of this century (10). From 
1900 to 1930 these rates fell from 140 per thousandto 
around 55 per thousand, an overall fall of about 60%. 
Of that fall two-thirds occurred in the so-called 
"diarrhea-pneumonia" complex of childhood 
diseases. The most striking aspect of this rapid fall of 
infant mortality in New York City is that it occurred 
before there were any antimicrobial drugs, or 
vaccines with which to treat this particular disease 
complex. The sharp decrease in mortality resulting 
from control of the diarrhea-pneumonia disease 
complex in New York City took place in keeping 
with major social and political changes, particularly 
those leading to higher incomes for the poor, that 
were occurring in a society which had already 
reached a relatively advanced state of technological 
development. In addition, a number of more 
specifically public health related developments were 
taking place in areas such as nutrition, sanitation, 
education, visiting nurse services and well-baby 
clinics, etc. In the years since 1930 infant mortality 
has fallen in New York City from 55 per thousand to 
below 20. Studies of the effects of modern medical 
care (the last 50 years or so) on death rates indicate 
that despite the availability of powerful new drugs 
and more scientific medical procedures, improved 
socio-economic conditions still provide the basic 
preconditions for further significant and relatively 
rapid declines in infant (and more general) death rates 
(11 ). In any event, most scholars agree (12) that 
medicine per se had contributed little to the major 
improvements in health status which occurred prior 
to the 1930s. Rather, it was positive economic, social 
and political developments which led to improved 
diets, a cleaner environment, a better educated 
population etc., and thus more healthy people. In 
more recent years the experiences of countries such 
as China and Cuba have borne out the validity of this 
historical finding.  

 
3- SOCIAL-POLITICAL BASES OF ILL 
HEALTH 

In low income countries the major cause to the 
degree there is one major cause of early childhood 
death is malnutrition, which contributes to most other 
disease problems. A careful study of early childhood 
mortality in the Americas, where nutritional status is 
on average better than in Africa or Asia, showed that 
57% of the children who died before reaching the 
fifth year of life had malnourishment as an 
underlying or associated cause of death (13). The 
dominant role of birth weight has been firmly 
established, with biological variables such as age of 
mother, parity and pregnancy interval playing 
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relatively minor roles (14). Not surprisingly, in 
poorer countries anyway, birth weight is primarily 
determined by the socio economic position of 
families. As many as 400/0 to 50% of the infants 
born to poor families in the Third World have low 
birth weights, as compared to only 5% to 100/0 of 
those born to richer families. 

It is well known that many Third World 
countries, especially since their political 
independence, have experienced a fairly rapid fall in 
infant and child mortality rates, which in turn is 
linked to a significant growth of population. 
Although specific reasons for this fall are not 
precisely known, it is commonly thought to be 
primarily due to public health measures such as the 
international smallpox and malaria campaigns and 
possibly to increasing availability of supplies of clean 
water and improved nutritional status. Although 
death rates may have been affected by the smallpox, 
malaria, and other campaigns, the large fall that 
actually took place does not appear to be adequately 
explained by these alone. With regard to clean water, 
waste disposal and other aspects of sanitation, little 
has changed for the bulk of the population of the 
Third World which remains primarily rural; those 
who have migrated to the towns may have improved 
their position in this respect. With regard to the 
nutrition factor, it may be that its important 
contribution to falling especially) infant mortality 
rates has come about primarily through the more 
rapid availability of at least minimum quantities of 
foodstuffs at times of extreme food shortage and 
examine. Of course, famine still occurs in the Third 
World but no longer so regularly as during the 
colonial era -although recent African experience 
begins to call this observation into question. There is 
little evidence that average nutritional standards 
within much of the Third World are rising, within the 
context of relatively wide variations, but the very 
availability of national and international food stocks 
and the transport systems to move them quickly make 
it less possible under conditions of independent 
sovereignty to allow starvation to the point of 
immediate death. However, although fewer people 
may die outright from starvation many survive only 
at lowered nutritional and energy levels; thus 
undernutrition becomes a chronic process rather than 
an acute event. 

The importance of malnutrition as the primary 
cause of early childhood mortality, as well as the 
essentially socio-political basis of malnutrition, can 
be clearly demonstrated in the context of the 
experience of oneparticularly poor country, 
Bangladesh. Per capita income in Bangladesh is 
around US $ 25 and is badly distributed. 
Approximately 80Jo of the labour force is engaged in 

agriculture. The potential capacity of the land and its 
people to produce food is very great, although only 
part of that potential is being realized. A major 
constraint to increased production is limited effective 
economic demand for foodstuffs. A very substantial 
proportion of Bangladeshi families either do not own 
enough land, or in the case of tenants are not allowed 
to retain for themselves enough of their harvest, or 
else do not earn enough wage income so as to be able 
to keep themselves alive. The very large volume of 
food imports and external contributions coming into 
the country helps to avoid many immediate deaths 
from starvation, although it cannot prevent a 
permanent condition of malnourishment for millions; 
It has been estimated that only half the population 
enjoys an adequate caloric intake and even less 
sufficent protien consumption. Some 1976 data from 
a fairly typical thana (district) in Bangladesh, 
Companiganj, illustrate then prevailing situation (5). 
Almost certainly the situation has worsened during 
more recent years (6). 

Twenty-three percent of families have no land 
and no salaried income of any kind. Forty-eight 
percent have less than half an acre of land and less 
than US $3.60 per month salaried income. Thus, 
nearly half of the families of this thana do not have 
the resources within the family to support the family 
and are dependent upon income from casual labour, 
usually available only at the time of harvest. Fifty 
percent of families live off four percent of the land. 

Not surprisingly the health-related effects of the 
situation described are very serious. Given the 
prevailing nutritional picture even in "no.nnal " years 
any economic shock will immediately cause grevious 
damage to the weakest parts of the population. Thus, 
the economic and political crises experienced by 
Bangladesh in 1975 increased the crude death rate to 
around 26 per thousand from an earlier 14 per 
thousand. As would be expected the increase in 
mortality was felt most keenly by the children. Infant 
mortality rose from 128 to 142 per thousand live 
births and mortality in the one to four years age group 
from 23 to 55 per thousand. Of all deaths in 1975 in 
Companiganj thana, 50% were of children under the 
age of four. Of these deaths 30% were ascribed to 
"primary malnutrition ", 27% to chronic or acute 
diarrhoea or dysentery, and close to 20% to other 
preventable illnesses. The study goes on to report that 
those in the "low economic group ", had mortality 
rates three times those in the "high economic group ". 
In absolute terms high income group experienced a 
death rate of 9.7 per thousand, the middle income 
group 16.6 per thousand, and the low incomegroup 
31.3 per thousand.  

Inequalities of power, influence, opportunity, and 
the ownership and distribution of assets and income 
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lie at the root of the much discussed "Bangladesh 
crisis" In this the country is not unlike many others in 
the Third World, only more so. Of course, sufficient 
inequality can kill children in any national 
environment, but in low income countries the margin 
of safety is much narrower. Beyond that, in the 
international area, the wasteful affluence of the 
industrialized countries is linked not only in a 
lufntitative sense to the poverty of Third World 
nations, but also in more subtle relationships which 
encourage both internal inequality and continuing 
external dependency on the part of these nations. 

The socio-political bases of ill health in 
Bangladesh as in so many other countries are rooted 
in centuries of colonial exploitation, economic 
dependence and external control. The basic global 
inequaities created during those centuries continue 
despite political independence having been achieved 
by virtually all the people of the world. However, the 
particular patterns of development being followed by 
many of the newly independent countries, and in the 
case of the Americas by countries that have long been 
independent, have reproduced key areas of inequality 
which had been either initially created or encouraged 
during the colonial period. Land ownership is being 
concentrated in fewer hands with agricultural 
production oriented increasingly to market 
production, especially the global market for 
foodstuffs. Coupled with the loss of land by small 
holders is the breakdown of traditional family support 
systems which leave the weakest part of the family, 
the women and children, in the most vulnerable 
position. There are worsening life conditions for the 
mass of the population in many countries at the same 
time as a relative few appropriate the wealth of the 
nation to themselves. This process goes forward in 
the context of the general impoverishment of 
subsistence and other small peasants and farmers, 
rapidly growing and increasingly filthy urban 
environments, unemployment and underemployment 
of unprecedented proportions coupled with the 
importation of inappropriate capital intensive 
technologies, rates of illiteracy which often remain 
virtually constant together with growing university 
enrollments even in the face of graduate 
unemployment, and rapid population growth flowing 
out of continuing poverty and inequality.All of the 
above has led, inevitably, to increasingly militant and 
revolutionary reactions and, just as inevitably, in 
many countries to more and more unrepresentative 
and repressive regimes as the privileged struggle to 
protect their perceived interests. 

 

4- FROM GROWTHMANSHIP TO BASIC 
NEEDS 

The conditions described above have led to a re-
examination on the part of many development 
theorists and some governments of the very definition 
of development. From the end of World War II until 
the late 1960s the prescription to the economic 
problems of the Third World advanced by the 
dominant circles in the advanced capitalist countries 
was what some have called "growthmanship" (17). 
The solution to underdevelopment was seen to lie in a 
relatively rapid growth of national product coupled 
with some sort of modernization which would lead to 
gradual amelioration of the situation of the mass of 
the population. The approach implied, at least in the 
short and medium term, curtailment of investment in 
sectors considered as "non productive " -health, 
education, etc. -until the economy was strong enough 
to support such "costs ". Even a more equitable 
spread of income was suspect on the same grounds. 

By the late 19608 there was general dis 
illusionment in bourgeois economic circles with the 
appropriateness of pure growth models for 
developing as well as developed countries. Doubts 
about growthmanship as an appropriate model had 
been raised by the increasing volume of evidence 
pointing to the impossibility of repeating nineteenth 
century experiences in the conditions of twentieth 
century underdevelopment. Ithad also been perceived 
that, contrary to expectations and despite a certain 
amount of economic growth, the previous several 
decades had witnessed increasing impoverishment for 
a significant proportion of thepopulation of the Third 
World. In addition, and in sharp contrast, the 
experience of developing socialist countries, China in 
particular, in significantly reducing poverty and its 
effects was beginning to become more widely known 
in the non-socialist world. 

The decade of the 1970s saw a move away from 
growth of national product as the unique 
development indicator. This in turn, opened the way 
for the needs of the poor, especially as seen in terms 
of income redistribution, employment creation and 
the provision of "basic needs ", to emerge as the 
immediate goal of an increasing number of 
development programmes. In addition, the need for 
genuine community participation for the achievement 
of these goals came increasingly to be part of the 
common development perspective. All of this, in 
conjunction with the New Inter national Economic 
order (NIEO), has come to dominate contemporary 
development discussion. 

 
5-The New International Economic Order 
(Wealth) and Health. 
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As part of the current debate about political, 
social and economic relations between the developed 
capitalist countries and the underdeveloped countries 
little looms larger than the demand of the latter for 
the New International.economic Order (18). Its name 
makes clear what it is about. The leadership of the 
Third World is demanding a greater share of the 
benefits accruing from international economic 
relationships; in practice, an international 
redistribution of income among countries. The 
developed capitalist countries have responded with 
calls for a "new international development strategy, 
which while incorporating some (usually marginal) 
elements of the NIEO within it, concentrates 
primarily upon intra-national issues, especially the 
meeting of people's basic needs, including that of 
health care by the governments of the developing 
countries.  

The nations which persistently demand the 
establishment of the New International Economic 
Order have also committed themselves, formally at 
least, to basic changes in their own countries in the 
approach to health development. At the First 
International Conference on Primary Health Care 
they joined with all the other countries of the world in 
stating that "existing gross inequality in the health 
status of the people, particularly between developed 
and developing countries as well as within countries 
is politically, socially and economically unacceptable 
and is, therefore, of common concern to all countries 
(19). And further that "economic and social 
development, based on a New International 
Economic Order, is of basic importance to the fullest 
attainment of health for all and to the reduction of the 
gap between the health status of the developing and 
developed countries. The promotion and protection of 
the health of the people is essential to sustained 
economic and social development and contributes to 
a better quality of life and to world peace " (19). 
Within their organization the Group of 77 has stated 
that the "central element of the international 
development strategy of the Third United Nations 
Development Decade (the 1980s) should be the 
implementation of the New International Economic 
Order and in this context action needs to be taken to 
enhance the share of the developing countries in the 
international decision making for management of the 
world economy (20). Also, that within. the new 
strategy adequate attention should be paid to the 
eradication of mass poverty and to raising the living 
standards of people in the developing countries" (20). 

The major industrialized capitalist countries 
however, continue to oppose the basic concept of the 
NIEO in favour of a separate basic needs strategy 
which would be independent of any significant 
changes in the overall world order. In any event, it 

should be clear that achievement of the NIEO would 
not by itself guarantee either development in any real 
sense or improved health conditions for the world's 
poor. This flows from the fact that more material 
resources are not the unique basis of improved 
national health indices. 

It is true that, historically, improved levels of 
income have led to improved health status, at least in 
the sense that morbidity and mortality experience has 
shifted from the more acute to the more chronic 
diseases. As discussed above, this change is not 
especially related to specific health care (preventive 
or curative) programmes as such, but rather to overall 
improvement in living standards. It is also true that 
dependent capitalist "development" in the neocolonial 
states has led to a deterioration of the health status of 
the majority. Thus to be really effective, the NIEO 
would have to correspond with changes in the 
internal order of most of the developing countries. 

Primary Health Care 
Primary health care is a concept based on a 

redefinition of health, expressing national political 
committments to a "new health order" and its goal of 
"health for all by the year 2000". PHC is not some 
special activity separate from the overall 
socioeconomic or health care system, nor it is some 
perfect solution to all health problems arid the sole 
creator of "health for all ". At the very least, though, 
it offers the health sector an instrument for the 
organization of more relevant and effective health 
care systems. Thus, a reorientation of the health care 
system, away from its typical hospital bias in favour 
of a widespread network of fully utilized basic health 
services, is a minimum goal for any health ministry. 
An adequate primary health care strategy would be 
broader than only an extension of the services offered 
by the conventional Ministry of Health, or even the 
development of new types of community health 
activities. The intrinsic philosophy of PHC would 
find application in terms of overall economic and 
social policy, specific ministerial and programme 
activity in all sectors influencing health, and all 
aspects of the work of the Ministry of Health itself. 
Planning for health requires a conscious review of the 
effects on the health of the entire population, and 
especially on its more vulnerable groups, of all 
governmental and governmentally influenced 
decisions and activities. Thisimplies a democratic, 
interrelated and generally decentralized approach to 
health related planning and decision making, 
programme management and implementation, and 
administration. 

The PHC strategy in its more carefully 
elaborated form relates overall social change to such 
innovations as the use of village level workers or 
indigenous health practitioners in health 
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development. But many of these types of activities 
appear only as projects; that is, isolated activities 
carried out apart from conventional national health 
and other systems which continue to absorb virtually 
the whole of ministerial budgets. In the absence of 
changes in the whole of national health planning and 
delivery systems such projects cannot be expected to 
be successful. In fact, even apparently quite radical 
proposals directed toward the training of "bare-foot 
doctors " or other types of village workers, or 
concentrated activity directed towards scattered 
populations, avoid the more central question: the 
present unsatisfactory pattern of allocation of 
resources and resulting absence of care even for those 
who already have reasonably adequate physical 
access to, say, health or educational facilities. In 
some ways it appears that answers to long standing 
problems are being sought outside existing health, 
education and other systems thus reflecting either 
cynicism or disillusionment about the possibility of 
changing the way these structures now function. But 
such attitudes cannot be allowed to become the basis 
of two-tier systems, one for the minority with access 
to an expensive high technology system and one for 
the rest of the population. While village workers may 
well be potentially important instruments of change, 
they can only be so in the context of extensive 
political, social and economic adjustment at national 
and international level. At this moment there is at 
least as much possibility of the PHC strategy 
becoming in many countries nothing more than a 
dodge to avoid change, as of its becoming a positive 
instrument in the creation of change. 

It is important to note that despite the almost 
universal rhetorical support being given to the PHC 
concept (although different definitions of PHC are 
being offered), many/most governments and agencies 
remain tied to more traditional views of the causes of 
disease and the best ways of organizing scarce 
resource for disease control activities. These' more 
traditional views are often expressed in the context of 
continuing support for categorical disease control 
programmes, and opposition to the integration of 
such programmes into more generalized PHC: 
activities. (Sometimes, however, certain of the 
apparent intellectual struggle between "verticalists" 
an integrationists " seem to be based more on empire 
protection and building than anything else. A 
particularly pernicious defense of traditional 
categorical disease control programmes goes under 
the name, or concept, of "selective primary health 
care ". Such programmes are vertical in character and 
are distinguished from, say, unipurpose malaria or 
family planning programmes only by the fact that 
they combine several activities within structures 
which remain essentially vertical in character. Such 

programmes make a mockery of the integrated PHC 
approach to health development (21 ). 

Another important point in the PHC approach is 
community participation. Community control over 
local PHC activities offers, at least potentialy, the 
best bruarantee of their successful development. To 
besuccessflJI PHC will have to make use of 
technologies which result in services that are 
affordable to low income populations. It is precisely 
the fact of community development and control over 
limited resources,both those contributed directly by 
the local community itself and by higher levels of 
government, which offers the best assurance that 
appropriate technological choices will be made so as 
to assure the equitable and efficient use of those 
limited resources. There are many ways in which the 
community can participate in the different stages of 
PHC development and implementation, from the 
definition of problems and the setting of priorities 
through the planning and implementation of the 
entire range of locally based PHC activities. It is in 
the course of such participation that precise 
judgements could be made which would determine 
the nature, cost and utilization of PHC activities: 
judgements concerned with such activities as labour 
contributions to construction, the training of village 
health workers, collaboration with traditional healers 
and birth attendants, the creation of local social 
insurance funds, and so on. As already implied, it is 
the net results of such decisions which would 
determine the basic costs of PHC. 

Technical supervision of community level health 
services in PHC comes from the more specialized 
levels of the health system, primarily through 
guidance, education and that supply of appropriate 
information. Managerial control of PHC activities 
comes primarily from the community itself; for 
example, with reward to staff discipline, the supply 
and safekeeping of drugs, and community links with 
traditional healers andbirth attendants. In addition to 
its contribution to the management of PHC, the 
community can contribute financial resources in a 
large number of different ways, or its labour for the 
construction of clinics, pit latrines, and the 
development of sources of clean water. Labour and 
time can also be contributed to the control of 
mosquitoes, snails and other disease carriers. Another 
important form of labour contribution by the 
community is the community health worker. If these 
health workers come from the community in which 
they live and are truly chosen by it they are likely to 
have its support. 

 
6- CONCLUSION 

Deeper understanding of the bases of good health 
coupled with changed ideas about economic and 
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social development are inherent to the primary health 
care approach to "Health for All by the Year 200". 
The slogan of Health For All necessarily provides 
sufficient ambiguity of definition to allow 
governments to pursue their preferred course of 
action in reaching their chosen health goals. Of 
course, many variations of interpretation reflecting 
different levels of development could properly be 
expected, but other differences are based primarily 
upon the degree of willingness to genuinely pursue 
the PHC approach. Perhaps the most obvious 
distinction is between, integrated national approaches 
to health development of the type to be found, 
typically, in countries maintaining socialist 
perspectives and the piecemeal, project type activities 
which characterize most such efforts in capitalist 
countries within the Third World. In this latter 
approach, PHC is usually equated with community 
health workers and isolated low cost community 
programmes which are distinct from the overall 
health system of the country.This approach has 
contributed to the view that PHC is a type of second 
class medicine reserved for the poor. It need hardly 
be said that this approach is completely at variance 
with the expressed purposes of the Declaration of 
Alma Ata. It is not surprising that in countries in 
which decisions are taken by and in the interest of 
only a small part of the population, little progress has 
been made in implementing the primary health care 
approach to health development although this has not 
stopped many such countries from waving the banner 
of Health for All. It should be clearly stated that 
primary health care is not, in the first place, about 
medical care; rather, it is about overcoming under 
development and thereby achieving health for all. 
Obviously health for all cannot be achieved in any 
country in the absence of an end to 
underdevelopment. 

World Bank and other data indicate that in the 
absence of basic changes 600 to 1,000 million people 
will still be living in "absolute poverty "in the year 
2000 and hundreds of millions of other will continue 
to live below the "poverty line". The contradiction 
between these figures and the goal of health for all 
offers a stark and incompatible contrast. Of course, 
the fact that such predictions are offered does not 
mean either that they must come to pass or that they 
will necessarily encompass the population of any 
particular country.The first task in each country is to 
fight against the forces of inequality and oppression 
which are opposed to a successful outcome of the 
struggle for Health for All. In fact, throughout the 
Third World millions already engaged in that 
struggle, supported by progressive forces and 
individuals all over that world. As always -the 
struggle continues. 
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Abstract: The new technologies in assisted reproduction has provoked considerable discussions and debates across 
all segments of human society. These revolutionary procedures in ART has probed the outermost boundaries of what 
is scientifically possible and acceptable. Micro manipulation at the very earliest stages of human development is a 
very delicate and sensitive issue with potentially explosive ethical, social, medico-legal and religious ramifications. 
Hence the turbulent and not uncommonly hostile controversies that has since evolved. The Islamic Organization for 
Medical Sciences (IOMS), first addressed this issue on human reproduction in May 1983. Human reproductive 
cloning, an offshoot of ART, which is currently attracting a lot of public and media attention was similarly 
addressed at this 1983 seminar. Since the IOMS seminar, there has been a multitude of medico-Islamic 
jurisprudence seminars to discuss various contemporary issues related to ART. This essay attempts to present 
historical review on the reproductive technologies and Islamic Perspective.  
[Esmaeilzadeh M, Kazemzadeh F. Historical Review on the Reproductive Technologies and Islamic 
Perspective. Life Sci J 2012;9(4):1074-1078] (ISSN:1097-8135). http://www.lifesciencesite.com. 163 
 
Keywords: Historical Review, Reproductive Technologies, Islamic Perspective  
 
1-Introduction 

Dr. Edwards, an embryologist and Dr. Steptoe, a 
gynaecologist in the United Kingdom first pioneered 
the fertility technique called In Vitro Fertilisation 
Pre-Embryo Transfer (IVF – ET). In July 1978, they 
announced to the world the birth of the first test-tube 
baby, Louise Brown which was a landmark 
achievement in the science of reproductive medicine 
(1). Since then, a myriad of assisted reproductive 
techniques have surfaced, further refining and 
superseding earlier technologies. Assisted 
reproductive technologies (ART) refers to all the 
techniques involved in the management of infertility 
that require the handling and manipulation of 
gametes and embryos and treatment modalities to 
induce ovulation or spermatogenesis. Techniques of 
invivo assisted reproduction facilitate the fertilization 
of the gametes within the reproductive tract of the 
wife. This may be achieved through the procedures of 
intrauterine insemination (IUI), intratubal 
insemination (ITI) and gamete intra fallopian transfer 
(GIFT) (2). Mating of the gametes ocuur 
extracorporeally during invitro assisted conception. 
The modalities to facilitate the fertilization invitro 
followed by transfer into the reproductive tract 
include in vitro fertilisation and embryo transfer (IVF 
- ET), pronuclear stage tubal transfer (PROST), 
zygote intrafallopian transfer (ZIFT) and tubal 
embryo stage transfer (TEST) (3,4,5). More radical 
forms of micro-manipulation techniques have been 
recently developed to assist fertilization of men with 
severe infertility. These include intracytoplasmic 
sperm injection (ICSI) and micro injection of round 

spermatid nuclei into oocytes (ROSNI) (6,7) Since 
the introduction of IVF-ET technology, well over 
500,000 babies have been born. The probability of a 
successful pregnancy is dependant on a variety of 
factors including the age and the reproductive health 
of the wife and the husband. Eventhough reported 
success rates from ART programs can be very 
confusing and misleading, the probability of a 
successful outcome has improved from virtually zero 
to 30-50% at ART centers worldwide. These new 
technologies in assisted reproduction has provoked 
considerable discussions and debates across all 
segments of human society. These revolutionary 
procedures in ART has probed the outermost 
boundaries of what is scientifically possible and 
acceptable. Micro manipulation at the very earliest 
stages of human development is a very delicate and 
sensitive issue with potentially explosive ethical, 
social, medico-legal and religious ramifications. 
Hence the turbulent and not uncommonly hostile 
controversies that has since evolved. The Islamic 
Organisation for Medical Sciences (IOMS), first 
addressed this issue on human reproduction in May 
1983. Human reproductive cloning, an offshoot of 
ART, which is currently attracting a lot of public and 
media attention was similarly addressed at this 1983 
seminar. Since the IOMS seminar, there has been a 
multitude of medico-Islamic jurisprudence seminars 
to discuss various contemporary issues related to 
ART. This essay attempts to examine the various 
bioethical facets of ART and present an Islamic 
perspective of the infertility problem and the bio-
religio-ethics of ART. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1075 

1-1-Infertility In The Quran 
There are a few case scenarios depicted in the 

Al-Quran which helps us to gain a proper insight into 
the problem of infertility. The first illustrates the 
story of Ibrahim SAW and his wife Sara as revealed 
in Surah 51: 28-30. “And they (angels) gave him 
(Ibrahim) glad tidings of a son endowed with 
knowledge. But his wife came forward clamouring, 
she smote her forehead and said; “A barren old 
woman!” They said, “Even so has thy Lord spoken 
and He is full of wisdom and knowledge.” The aged 
Sara had willingly resigned to her destiny of being 
infertile but yet continued to be firm in her faith and 
true to her husband. She remained a complete, 
faithful woman in every other way. And she offered 
Hajar to Ibrahim SAW in marriage, so as to enable 
him to have children. She was ultimately blessed with 
a child, Ishaq SAW. As with the example of Ibrahim 
SAW, Zakaria SAW remained faithful and supportive 
of his infertile wife. In surah 21: 89-90, Allah says: 
“And (remember) Zakaria, when he cried to his Lord: 
“O my Lord! Leave me not without offspring, though 
Thou are the best of inheritors.” So we listened to 
him and granted him Yahya. We cured his wife 
(barrenness) for him. These three were ever quick in 
emulation in good works; they used to call on Us 
with love and reverence, and humble themselves 
before us.” Being infertile does not make one any 
lesser a man or woman. Like Zakaria SAW, one 
should beseech Allah for the blessings of offsprings. 
We pray and hope our children to perpetuate our 
family lineage and to continue to disseminate the 
teachings of God’s chosen prophets. The example of 
the earlier prophets and their wives teaches one to 
pray to God and endeavour to rectify the infertility 
disorder but if one is unsuccessful then one accepts 
the predestination ordained as Allah has clearly 
decreed in surah 42: 49-40 “To Allah belongs the 
dominion of the heavens and the earth. He creates 
what He wills. He bestows (children) male or female 
according to His will. Or He bestows both males and 
females, and He leaves barren whom He wills; for he 
is full of knowledge and power.” If the earlier two 
examples ended with the successful outcome of an 
offsrping, the final scenario narrates the story of 
Asiya who never consummated her marriage to 
Pharaoh. She remained childless till her martyrdom 
but she nurtured a prophet, Musa SAW, right from 
his infancy. Asiya, though childless, remained full of 
faith and potrayed a shining example of faith and 
fortitude to all believing woman when struck with a 
similar predicament. Allah says in surah 66:11; “And 
Allah sets forth, as an example to those who believe 
the wife of Pharaoh: Behold she said: O my Lord! 
Build for me, in nearness to Thee, a mansion in the 

Garden, and save me from Pharaoh and his doings, 
and save me from those that do wrong.” 
1-2-Infertility In The Hadith 

Suffice it to quote two very instructive sayings of 
the Propeht SAW which would have a very 
significant impact on our handling of the infertility 
issue. “Marry women who will love you and give 
birth to many children for I shall take pride in the 
great numbers of my ummah” (Sunan al Nasai) In his 
deliverance of the message of Islam, the Prophet 
SAW produced a generation of Muslims who were 
torch bearers of the true teachings of Al-Quran, who 
has since been decorated with the accolade of the 
unique Quranic generation. And in this hadith he 
emphasized the importance of the large numbers of 
his ummah. Besides quality of the believers, quantity 
is similarly an important denominator. A pivotal 
principle taught by the prophet vis a vis medicine and 
reproductive medicine is no exception is contained in 
the following hadith reported by Sahih Muslim; “For 
every disease there is a cure” Infertility has been 
recognized by the World Health Organisation as a 
disease with significant mental and psychological 
morbidity. And quite clearly, the Muslims have been 
exhorted to explore the various curative strategies to 
overcome this disease which afflict up to 15% of 
couples. 
1-3-Epidemiology Of Infertility In The Muslim 
World 

The reported population of Muslims in 1992 was 
1.25 billion (8). This statistic is expected to double in 
2020. Up to 80 million of the world population are 
affected by some form of infertility problem. And 
Muslims contribute up to 40-50% of the infertile 
couples. The rate of infertility is relatively higher in 
the Muslim world when compared to the developed 
west. A WHO report have shown that the rate of 
tubal occlusion in Muslim sub Saharan Africa was 
well over three times that of other regions with the 
exception of the Eastern Mediterranean (9). The 
patterns of male infertility is however less apparent 
but regional variation in varicocoele and other related 
condition have been reported. 
2- Bio-Religio-Ethics Of Assisted Reproductive 
Technologies In The Muslim World 

The teachings of the Quran and Hadiths have 
emphasized the vital role of the institution of 
marriage and the family structure. And inseparable 
from this is the act of procreation. To this effect 
Allah SWT says in surah 16: 72; “And Allah has 
given you wives of your own kind, and has given 
you, from your wives, sons and grandsons, and has 
made provisions of good things for you. Is it then in 
vanity that they believe and in the grace of Allah that 
they disbelieve?” It therefore follows that the 
prevention and treatment of infertility is encouraged 
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and becomes a medical priority because it will ensure 
an uninterrupted process of procreation (10). Islam 
enjoins the affected man and woman to seek medical 
treatment including contemporary ART, to fulfill 
their cherished hope of parenthood. Since marriage 
and purity of lineage is fundamental in the teachings 
of Islam, it is very important that this unadulterated 
inheritance of genes and heredity is preserved. Any 
method of ART practised must therefore guard 
against any mixing of the genes. Every newborn child 
must relate unequivocally to a biological and legal 
father and mother. Hence the premise to the practice 
of any modality of ART is to abide by the Shariah 
system of legally binding marriage through the union 
of the sperm and the ovum. 

2-1-Assisted Reproductive Technologies-The 
Islamic Paradigm 

The Islamic Organisation for Medical Sciences 
(IOMS) first addressed this issue of assisted 
reproduction in their Fiqh Medical Seminar in May 
1983. The IOMS seminar are always well attended by 
distinguished jurists, shariah experts, medical 
practitioners, scientists and specialists in other human 
sciences. Based on the conclusions of the Fiqh 
Medical Seminar of the IOMS and the opinions of 
other medical-shariah authorities in this area of ART, 
I have summarized the fundamental ground rules 
which must be adhered to diligently by any Muslim 
practitioner of ART. 1. The sanctity of the marital 
contract must not be violated at any point in time 
during the ART process. The Muslim practitioner of 
ART must guard jealously the purity and legality of 
the sperm and ovum of the couple. Since the union of 
the sperm and ovum is occurring one step beyond the 
act of sexual coitus, the fusion must take place within 
the jurisdiction of a marriage contract (11). 2. The 
dyad of the legal husband and wife must not be 
intruded by any third party. The involvement of a 
third person in the equation is totally unacceptable 
whether this take the form of a sperm, an ovum, an 
embryo or a uterus. Hence the widespread practice in 
ART facilities of sperm, ovum and embryo donation 
and the “rental” of uterus is incompatible with the 
Islamic injunctions related to human reproduction 
(11). 3. Once the marital contract has been terminated 
either due to divorce or death of the husband, assisted 
reproduction cannot be performed on the ex-wife or 
widow using sperm cells from the former or dead 
husband or using the previously cryopreserved 
embryos of the couple. The stored semen and 
cryopreserved embryo of her ex or dead husband now 
becomes alien to her and the latter to either party 
(12). 4. In ART programs, the excess pre-embryos 
produced can be frozen and stored in liquid nitrogen, 
a technique called cryopreservation. This can only be 
undertaken after the free informed consent of the 

couple is obtained. The excess pre-embryos continues 
to remain the property of the couple. It can only be 
transferred to the uterus of the wife and only during 
the validity of the marriage contract (13). 5. 
Cryopreservation should only be allowed in specially 
designated sperm and pre-embryo banks or ART 
centres accredited by the relevant health authorities. 
An accurate and full proof system of documentation 
must be in place to guard against mixing of lineages 
and commercialism. Confidentiality of information 
should not be breached and tight security procedures 
should prevent unauthorized access to records (14). 6. 
Credentialling of all staff participating in the ART 
program is of utmost importance to ensure the highest 
standards of professionalism, trustworthiness, 
integrity and responsibility. Strict adherence to 
evidence based reproductive medicine, clinical 
practice guidelines and a code of ethical ART 
practice by all related professionals would help to 
protect the infertile couple who are often very 
desperate, emotional and hence very vulnerable to the 
unethical and profit driven ART practitioner. Hence 
the latter three qualities of trustworthiness, integrity 
and responsibility often supersede the string of 
professional qualifications (15) 7. Many countries 
have now restricted the numbers of eggs or embryos 
which could be placed in a woman in any one cycle. 
The recommended clinical guideline in Malaysia is 
that no more than 3 eggs or embryos can be 
implanted into a woman in any one cycle. However, 
up to a maximum of 4 eggs or embryos maybe 
transferred if two conditions are met; firstly, the 
patient has undergone no less than 2 ART attempts 
which were unsuccessful and secondly, the patient is 
between 35-45 years of age. If the procedures of 
stimulating and monitoring egg production are 
closely monitored and the numbers of embryos 
implanted are restricted, then the likelihood of 
generating excessive multifoetal gestation would be 
minimized. However, if despite this, in excess of 
three foetuses are gestated, pregnancy reduction is 
permissible if the prospect of foetal viability is 
compromised or if the health or life of the mother is 
threatened. Multiple pregnancy of an order higher 
than twins presents an increased health hazard to the 
gravid mother and also for her fetuses which are 
more likely to be spontaneously aborted or to be 
delivered extremely prematurely with all the 
attendant complications of prematurity (16). 8. The 
abuse of infertility procedures maybe prevented and 
other related activities of ART maybe better 
monitored through acts of legislation. The Human 
Fertilisation and Embryology Act 1990 in the United 
Kingdom and Eire was an act of parliament which 
among others made provisions in connection with 
human embryos and any subsequent development of 
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such embryos and to prohibit certain practices in 
connection with embryos and gametes (17). The 
Ministry of Health is now at the stage of drafting 
laws to address the activities of ART in Malaysia. 9. 
There are various permutations of surrogate 
motherhood. In the first form, the surrogate is 
impregnated with the commissioning husband’s 
semen; carry the pregnancy to term and give away the 
baby to the commissioning couple. The 
commissioning couple may via IVF transfer their 
resultant embryo to the surrogate mother. They 
therefore remain the biological parents. Or the 
surrogate may be impregnated with donated semen or 
embryo and reared by the commissioning parents. In 
this last case scenario, there will arise 3 set of 
parents; the rearing parents, biological parents and 
surrogate mother. A case was brought up in the legal 
courts recently about the parentage of a surrogate 
child. Five individuals laid claim to the child. And 
the court ruled that none had legal parental claims to 
the child !Surrogacy in all its forms is not allowed in 
Islam (18). 
3-Pre-Implantation Genetic Diagnosis (PGD) 

Two hadiths related from the Prophet SAW has 
helped us to have a better insight into the science of 
genetics.“Select your spouses carefully in the interest 
of your offspring because lineage is a crucial issue” 
“Do not marry your close relatives because you will 
beget weak offsrpings” The second Caliph of Islam, 
Omar ibn El-Khattab, upon noting that a particular 
tribe intermarried with increased frequency, remarked 
to them:“You have weakened your descendants. You 
should marry strangers (people outside your tribe)”. 

The spirit of the exhortations of the Prophet 
SAW and his companion was to secure normal and 
healthy babies, protection of their early well being, 
endowed with the benefits of good genes from both 
parents and the prevention of congenital 
malformations and its consequent disabilities. A 
variety of inherited diseases may now be diagnosed 
in the pre-embryo stage prior to implantation into the 
uterus. Highly sensitive polymerase chain reaction 
(PCR) techniques have enabled the rapid 
amplification of minute amounts of DNA material 
from the embryonic cells. Fluorescent in situ 
hybridization (FISH) technology with combination 
chromosomal probes have made possible the genetic 
analysis of embryonal sex and various aneuploidies 
(19). Some of the potentially debilitating diseases 
which may be screened include Trisomy 13, 17 and 
21, cystic fibrosis, haemophilia, Marfan’s syndrome, 
incontinentia pigmentosa, x-linked immune 
deficiency, retinitis pigmentosa, fragile X syndrome, 
muscular dystrophy and Lesch-Nyhan disease. It is 
postulated that well over 200 diseases or conditions 
can be further isolated with ongoing PGD research 

(20).The First International Conference on Bioethics 
in the Muslim World held in Cairo from 10-13 Dec 
1991 examined very carefully this area of pre-embryo 
research (21). Collaborating this with the decisions of 
other scientific cum Islamic jurisprudence seminars, 
the following practice guidelines may be 
summarized: 

Cryopreserved pre-embryos may be used for 
research purposes with the free and informed consent 
of the couple. 

1. Research conducted on pre-embryos is limited 
only to therapeutic research. Genetic analysis of pre-
embryos to detect specific genetic disorders is 
permissible. Hence diagnostic aids should be 
provided for couples at high risk for selected 
inherited diseases. The treated embryo may only be 
implanted into the uterus of the wife who is the 
owner of the ova and only during the span of the 
marriage contract. 

2. Any pre-embryos found to be genetically 
defective maybe rejected from transfer into the uterus 
after proper counselling by the physician. 

3. Research aimed at changing the inherited 
characteristics of pre-embryos (e.g. hair and eye 
colour, intelligence, height) including sex selection is 
forbidden. 

4. sex selection is however permitted if a 
particular sex predisposes to a serious genetic 
condition. One of the first couple to use this 
technique of sex selection was hoping to escape a 
deadly disease known as x-linked hydrocephalus, 
which almost always affected boys. Embryonal sex 
selection would make possible the weeding out of 
other serious x-linked disorders including 
haemophilia, Duchenne muscular dystrophy and 
fragile X syndrome. 

5. The free informed consent of the couple 
should be obtained prior to conducting any non-
therapeutic research on the pre-embryos. These pre-
embryos should not be implanted into the uterus of 
the wife or that of any other woman. 

6. Research of a commercial nature or not related 
to the health of the mother or child is not allowed. 
7. The research should be undertaken in accredited 
and reputable research facilities. The medical 
justification for the research proposal must be sound 
and scientific and conducted by a skilled and 
responsible researcher. 
 
4-Conclusion(s) 

Contemporary technology in the realm of 
assisted reproduction has been a major breakthrough 
in the management of infertility. Undoubtedly, it has 
brought great joy and happiness to many previously 
infertile couples. Along with it, ART has created her 
own set of bio-religio- ethical problems and 
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dilemmas. The response to this new technique in 
human reproduction has ranged from categorical 
condemnation by the Roman Catholic Church to the 
multiple reproductive permutations of the libertarian 
philosophy. It is interesting to note that in this very 
difficult, painful and emotional issue Islam has 
presented a middle of the road solution, moderating 
between the two extreme views. Allah says in surah 
2: 143; “Thus we have appointed you a middle 
nation, that you may be witness against mankind, and 
that the messenger may be witness against you.” 

ART is Islamically acceptable and commendable 
provided it is practised within the husband and wife 
dyad during the span of the marital contract. 
 
References 
1. Steptoe PC, Edwards RG. Birth after the 

reimplantation of a human embryo. Lancet 
1978;2:366. 

2. Asch RH, et al. Birth following gamete 
intrafallopian transfer. Lancet 1985;2:163. 

3. Yovich JL, et al. treatment of male infertility by 
invitro fertilization. Lancet 1984;2:169-170. 

4. Yovich JL, et al. Pregnancy afet translaparoscopic 
zygote intrafallopian transfer in a patient with 
sperm antibodies.Lancet 1986;1:1329. 

5. Yovich JL, et al. The relative chance of pregnancy 
following tubal or uterine transfer procedures. 
Fertility and sterility 1988;49:858-864. 

6. Van Steirteghem, et al. High fertilization and 
implantation rates after intracytoplasmic sperm 
injection. Human Reproduction, 8:1061-1066. 

7. Sofikitis N, et al. Human pregnancies achieved by 
intra-ooplasmic injections of round spermatid 
nuclei isolated from testicular tissue of 
azoospermic men. Las Vegas, Nevada:AUA 
meeting Abstracts/PRISM Production, 0616. 

8. Serour GI, et al. Infertility: A health problem in 
Muslim world. Population Sciences. IICPSR 
1991 Vol. 10:41-58. 

9. Report of a WHO Scientific Group. Recent 
advances in medically assisted conception. WHO 
technical report series 820. Geneva 1992. 

10. Jad al-Haq ‘Ali Jad al-Haq (HE) Dar al-Ifta’, 
Cairo, Egypt 1225) 1980; 1;115: 3213-3228. 

11. Fedel HE. Assisted reproductive technologies – 
An Islamic perspective. Journal Islamic Medical 
Association. 1953; 25: 14-19. 

12. Serour GI, et al. Invitro fertilization and embryo 
transfer ethical aspects in techniques in the 
Muslim world. Population Sciences IICPSR 
1990; 9:45-53. 

13. Serour GI, Omran AR. Ethical guidelines for 
human reproduction research in the Muslim 
world. IICPSR 1992; 29-31. 

14. Aly A Mishal. Cloning and advances in molecular 
biotechnology: Islamic Shariah guidelines. 
FIMA Year Book 2002; 33-47. 

15. Consensus Workshop on Assisted Reproductive 
Technologies; Hospital Kuala Lumpur, Oct 1997. 

16. Musa MN, et al. Outcome of extremely premature 
infants in Damansara Specialist Hospital 1998-
2000. KPJ Medical Digest; April 2002; 9-12. 

17. Human Fertlilisation and Embryology Act 1990; 
Chapter 37. 

18. Pertowmah M. Surrogacy issues in the opinion of 
Islamic scholars. Journal Islamic Medical 
Association. 1993; 25: 9-13. 

19. Grifo JA, et al. Update in preimplantation 
diagnosis. Advances and problems. Current 
Opinions Obstet Gynae 8:135-138. 

20. Fact Sheet: Preimplantation Genetic Diagnosis. 
American Society for Reproductive Medicine. 
Dec 1996. 

21. Serour GI. Proceeding to the 1st international 
congress on bioethics in human reproduction 
research in the Muslim world. IICPSR 1992 Vol 
II. 

 
 
9/29/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  
 

1079 

Sexual Behavior And Knowledge Of Aids & Other Stds: A Survey Of Senior High School Students 
 

Esmaeilzadeh Mahdi1and Kazemzadeh Fariba2 

 
1. Department of Basic Science , Nikshahr Branch, Islamic Azad University , Nikshar,Iran 

Email: mehdi_dna@yahoo.com (Corresponding Author); Phone: +98 (0) 935 979 3491 
2. Department of Basic Science ,Nikshahr Branch, Islamic Azad University , Nikshar,Iran 
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1-INTRODUCTION  

Three or four years back, most people in 
Ethiopia never heard of AIDS. Those few who knew 
of AIDS felt that it was a problem of western 
societies where deviant sexual behaviors were 
practiced. It is now recognized, from a number of 
sero-surveys conducted since 1984, that HIV 
infection is also prevalent in Ethiopia. Sero-
epidemiological surveys carried out in 23 towns since 
1988 indicated that the prevalence rate of HIV 
infection was 16.9% among prostitutes, 13.0% 
among long distance truck drivers, 3.7% among 
blood donors, and 2.4% among scholarship winners 
(4). A sero-survey conducted in 1989 among 
prostitutes and long distance truck drivers in 8 towns 
(Adaitu, Asmara, Bahirdar, Diredawa, Metu, 
Nazareth, Nekemt, and Addis Ababa) has revealed 
that the prevalence rate in these towns increased by 
an average of over 60% in a year's time. Studies on 
Sill's also show that these are on the rise (1). The 
available evidence is clear in that the number of 
people infected with HIV will continue to grow until 
a vaccine and/or some other effective therapy for 
AIDS is discovered.  

Until such time, however, the only practical 
means of halting the spread of HIV infection is 
through behavioral changes. Behavioral changes can 
come about with extensive Information, Education 
and Communication (IEC) programmes. As is the 
case with many other countries, such is the strategy 
adopted in Ethiopia to prevent the spread of the 
disease. The Ministry of Health (MOH) through its 
National AIDS Control Program (NACP) established 
four years ago, is entrusted with the responsibility of 
launching an effective IEC program (5). 

Following the creation of NACP, extensive 
efforts have been made to inform and educate the 
public on HIV infection and AIDS. It has been some 

time now since an educational campaign has been 
launched. Several conferences and/or workshops 
have been held to inform the public on the extent of 
the problem of AIDS. In view of the IEC campaign 
which is still underway, the aim of this study is to 
assess the level of knowledge of AIDS and other 
STDs (Sexually Transmitted Diseases) of young 
people at a senior high school level. The information 
for the study is drawn from a pilot study carried out 
in March, 1990. 
2-METHODOLOGY 

The objective of the study was to collective 
information on what students at the senior high 
school level know about AIDS and other STD's. It 
involved a total of 116 students from the 9th to the 
12th grade, 30 each from grade 9, 10 and II and 26 
from grade 12. Their ages ranged from 13 to 19 
years, the majority (56.9%) being 15 and 16 (see 
table I). 

The students from the 9th to the 11th grade were 
randomly selected from Kefitegna (Higher) 12 Senior 
High School (SHS). It was not possible to include 
12th grade students from the same school, because at 
the time the study was carried out the students had 
already taken the ESLCE (Ethiopian School Leaving 
Certificate Exam), and were officially on vacation. 
Thus. volunteers from any other school were 
arbitrarily selected to participate in the study. 
Kefitegna 12 SHS became the study site because of 
easy access and cooperation of the school authorities.  

Information was gathered from the respondents 
using a standard questionnaire prepared by SBG/GPA 
in Geneva translated into Amharic. The questionnaire 
was prepared to cover a wide area of interest 
including, among other things, background 
characteristics; sources of information on health 
disease etc.; knowledge of AIDS and STDs; and 
sexual behaviors. 
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Before the administration of the questionnaire 
the respondents were told about the importance of the 
study for the development of IEC progrmmes and 
thus the need to answer the questions honestly. They 
were assured of the confidentiality of their responses. 
The information gathered was processed through the 
Statistical Package for Social Science (SPSS). 

There is a reasonable suspicion that there are 
variations among the background of students at the 
senior high school level in Addis Ababa. For 
instance. variations among students attending schools 
run by the state. religious institutions. and members 
of the international community .Such variations may 
have direct or indirect impact on how much 
knowledge and what attitudes students have on AIDS 
and STD's and. hence. on their sexual behaviors. As 
the bulk of the respondents for this study were 
selected from one government school (although most 
schools are operated by the state) the findings of this 
study may not be generalized to others. 

Nevertheless, as there is a general lack of such 
studies that particularly focus on students at the 
senior high school level, the findings presented in this 
paper should provide a useful clue about what young 
people know, think and do in the face of a growing 
danger of AIDS. It is an attempt to fill a gap in 
information. 
3-FINDINGS  
3-1-GENERAL INFORMATION 

Roughly an equal number of boys (49.1 %) and 
girls (50.9%) have provided information. More or 
less equal numbers of boys and girls were selected 
from each grade level in order to have a reasonable 
mix of both sexes. 
 
Table 1. Percent distribution of respondents by age 
and grade 
Age Grade All 

Grades 9th 10th 11th 12th 
13 33.3 - - - 3.4 
14 16.7 3.3 - - 5.2 
15 50.0 46.7 23.3 - 31.3 
16 13.3 33.3 43.3 11.5 25.9 
17 3.3 3.3 23.5 15.4 11.2 
18 3.3 6.7 3.7 42.3 13.8 
19 - 6.7 3.3 30.8 9.5 
Total 100 100 100 100 100 
N (30) (30) (30) (26) (116) 
 

89.6% of the respondents were Christians, 
5.2% Moslem and 5.2% others. 63% of, them either 
strongly agree and/or agree that AIDS is the most 
serious disease facing the; country, while 28.4% are 
not sure and 7.7% do not agree.  

37.9% (44) reported that they were  sexually active 
currently. Of the sexually active  respondents, 30 
were boys comprising nearly 53% of the total male 
respondents. 14 girls admitted to be sexually active 
and these constitute about 24% of the female 
respondents. 

Comparing the proportion of sexually active 
boys with girls, one might raise a question as to why 
fewer girls than boys reported being sexually active. 
This might suggest two things: Ethiop.J.Health Dev. 
Vol.4 No.2,1990 I) that girls perhaps do not normally 
admit sexual practices for cultural reasons, and 2) 
that boys at these ages and grades are perhaps more 
prone and daring to engage in sexual practices than 
girls. 
 

Table 2. Distribution of respondents who are 
sexually active by number of sex partner 

No. of sex 
partners 

Sex Both 
sexes Boy  Girl 

1 only - 7.1 2.3 
2 to 3 27.6 35.7 30.0 
4 to 5 27.5 35.7 30.2 
6 to 7 10.3 14.3 11.6 
8 and above 34.4 7.1 25.6 
Total 100* 100* 100 
N (29)** (14) (43) 
* Does not add "' to 100 due to rounding off 
** 1 boy did not respond 
 

The ages of the respondents at the time of first 
sex ranged between 12 and 18 years. Most (70.5%), 
however, had first sex between the ages of 14 and 16. 
The number of persons they have had sex with ranges 
between 1 and 5. Except one girl, all who are 
sexually active have had sex with more than one 
person. 60.2% of the respondents (over 70% of the 
girls and 55% of the boys) have reported to have had 
sexual relations with 2 to 5 persons. Over a third of 
the boys had sex with eight and more persons. 

The respondents who are sexually active were 
asked how often they and/or their sexual partners 
used a protective method, such as condoms, to avoid 
catching AIDS, getting other Sills, and being 
pregnant. The responses are given in table 3. 

It is interesting to note from table 3 that the 
majority of the respondents (boys as well as girls) 
used no protection at all. Most of the girls use 
protection to avoid pregnancy only sometimes. The 
table also depicts that down the list of priority is 
protection against AIDS. About 82% of the 
respondents (76.7% and 92.9% of the boys and girls 
respectively) never used protection against AIDS. 
3-2-SOURCES OF INFORMATION ON AIDS 
AND OTHER 
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The respondents were asked whether radio 
and/or television sets were available at home. All, 
except one. have a radio set, while only 40.5% have 
TV ..They were also asked what their major sources 
of information about AIDS and STDs were. They 
were given a long list of sources of information 
among which they were asked to choose the first and 
second major sources of information. Table 4 depicts 
the responses obtained. 

On the 1st count radio (33.6%). medical 
institution/personnel (18.9%). and TV (16.4%) 
followed by newspapers (22.4%), medical 
institutions/personnel (20.7), and TV (19.8%) were 
the three most important sources of information about 
AIDS.  

Major sources of information about other STDs 
included radio (14.7%), medical 
institutions/personnel (14.1%), and teachers/schools 
(10.3%), followed by medical institutions/personnel 
(28.5%), teachers/ schools (9.5%), and radio, 
newspaper, and TV (7.85% each). 

The mass media (which constitutes the first five 
items in the table) has been instrumental in the 

dissemination of information on AIDS and other 
STDs. 63.8% and 58.6% of the respondents 
mentioned the mass media as their 1st and 2nd major 
sources of information about AIDS respectively. 
With regard to other STDs, 7.1 % and 30.3% stated 
the mass media as the 1st and 2nd major information 
source respectively. 

An interesting observation from Table 4 is the 
relatively marginal role the family (including items 8 
to II), religious institutions, and educational 
institutions play in the dissemination of information 
about AIDS and other STDs. One would have 
thought that these social institutions, being the main 
agents of socialization, will have paramount 
contribution to the development of the knowledge of 
young people regarding major concerns such as 
AIDS. 

The findings indicate the contrary. This is 
perhaps a reflection of the conservative nature of 
these institutions in Ethiopia in matters of discussing 
sex with young people on the one hand and their own 
lack of general knowledge about AIDS and other 
STDs. 

 
Table 3. Percent distribution of use of protection to avoid catching AIDS, other STD and pregnancy by sex 

Response AIDS Other STD Pregnancy 
 1 2 3 1 2 3 1 2 3 
Never 76.7 92.9 81.8 53.3 57.1 54.5 56.0 28.0 47.7 
Sometimes 16.7 - 11.4 40.0 42.1 40.9 30.0 71.4 43.2 
Mostly 3.3 7.1 4.5 3.3 - 2.3 13.3 - 9.1 
Always 3.3 - 2.3 3.3 - 2.3 - - - 
Total 100 100 100 100 100 100 100 100 100 
N (30) (140 (440 (30) (14) (44) (30) (14) (44) 
1 = Boys 2 = Girls 3 = Both sexes  
 
3-3-KNOWLEDGE OF AIDS 

A total of 22 questions were asked to measure 
the respondents ' knowledge about AIDS. These 
questions included what the mode of transmission of 
the disease are, its symptoms, its effects, behaviors 
that increase the risk of the disease and preventive 
methods. The full content of the questions is listed in 
Annex, along with the frequency distribution of the 
responses to each question. The respondents were 
given '1' point if they answered a question correctly 
and '0' if not. A composite score, including the 22 
questions, was developed to reflect the over all 
knowledge of the respondents. 

The findings indicate that 32.6% of the 
respondents could not answer half of the questions 
correctly, while none of them gave correct answers 
for over 65% of the questions. 

Nevertheless, the majority of them (67.3%) have 
answered more than half of the questions. The overall 
average knowledge score is 10.85, i.e. , a correct 

response of slightly less than 50% of the questions. 
On the whole the result implies that the respondents 
have a somewhat modest knowledge of AIDS. The 
mean knowledge of AIDS score by sex and grade is 
given in table 5. 

Table 5 classifies the respondents according to 
two variables, sex and grade. Such a classification 
allows us to compare the two variables with respect 
to the level of knowledge of AIDS. Furthermore, 
mean scores on knowledge within a given grade can 
be compared across sexes, and within a given sex can 
be compared across grades. 

Looking at the means in Table 5, one might 
wonder whether the observed differences can be 
attributed to chance or whether sex and grade have 
any effect on the score. One of the statistical 
procedures commonly used to test whether there is 
significant difference in means is through the ANOV 
A (Analysis of Variance) (2). ANOV A was 
performed taking Knowledge of AIDS score as the 
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dependent variable and sex and grade as the 
independent variables. The result indicates that the 
means (for boys and girls as well as for the different 
grade levels) do not differ in a significant way (F 
7,108,=0.977). Other independent variables, such as 
religion and sexual experiences (whether the 
respondent is sexually active or not) assumed to 
affect the dependent variable were added along with 
sex and grade in the ANOV A, and the result 
indicates that the means are not significantly different 
(F7,105= 1.050). The finding, therefore, suggests that 
the respondents have more or less the same level of 
knowledge irrespective of sex, grade, religion and sex 
experience. 

A further examination of the frequency 
distribution (see Annex 1) of the responses for each 
of the knowledge of AIDS questions reveals some of 
the misconceptions and strong sides of the 

respondents. A substantial proportion of the 
respondents have a common misconception that HIV 
is transmitted by a mosquito carrying infected blood 
(79.3%) and by wearing clothes used by someone 
who has the AIDS virus (37.1 % ). 49.1 % have the 
misunderstanding that if a test for AIDS is negative it 
means that one cannot get AIDS in the future, while a 
good proportion of them believe that AIDS can be 
cured if diagnosed early (44%) and that a vaccine is 
discovered which can prevent people from getting 
AIDS (44%). A large majority of them, nevertheless, 
quite correctly know that a person can catch AIDS by 
having sex with someone who has the AIDS virus 
(93.1 %), that the chances of becoming infected with 
the AIDS virus are reduced by having sex with only 
one faithful partner (86.2%) and that the risk of being 
infected with HIV is increased by having many sex 
partners (87.9%). 

 
Table 4. Percent distribution of respondents by 1st and 2nd major sources of information about AIDS other STD 

Source of information AIDS Other STD 
 1st 2nd 1st 2nd 
1. Radio  33.6 9.5 14.7 7.8 
2. Newspaper/magazines 6.9 22.4 6.9 7.8 
3. Pamphlet/handouts 1.7 2.6 1.7 .9 
4. Books/journals 5.2 4.3 8.6 6.0 
5. TV 16.4 19.8 5.2 7.8 
6. Movies 2.6 .9 .9 .9 
7. Videos - .9 - .9 
8. Mother - - 5.2 .9 
9. Father - 1.7 - 3.4 
10. Brothers/Sisters - - 1.7 - 
11. Other family members 1.7 - 3.4 .9 
12. Friends/classmates 1.7 .9 2.6 - 
13. teachers/School personnel 2.6 3.4 10.3 9.5 
14. Health institutions/health personnel 18.9 20.7 14.1 28.5 
15. church/mosque/religious leaders .9 .9 - .9 
16. Others - 1.7 5.2 3.4 
17. None 5.2 1.9 3.4 3.4 
18. Missing 2.6 9.5 6.0 17.2 
Total 100 100 100 100 
N (116) (116) (116) (116) 
 

Table 5. Mean knowledge score by sex and grade 
Sex Grade Means 

9th 10th 11th 12th 
Male 1071 

(14)* 
11.60 
(15) 

11.13 
(15) 

10.15 
(13) 

10.93 
(57) 

Female 11.50 
(16) 

10.53 
(15) 

11.07 
(15) 

9.85 
(13) 

10.78 
(59) 

Means 
 

11.13 
(30) 

11.07 
(30) 

11.10 
(30) 

10.00 
(26) 

10.85 
(116) 

*Figures in parenthesis are number of respondents  in each category. 
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Table 6 mean STD score by sex and grade 
Sex Grade Means 

9th 10th 11th 12th 
Male 3.20 

(14)* 
3.10 
(15) 

3.04 
(15) 

3.42 
(13) 

3.18 
(57) 

Female 3.26 
(16) 

3.06 
(15) 

3.33 
(15) 

3.02 
(13) 

3.17 
(59) 

Means 
 

3.23 
(30) 

3.08 
(30) 

3.19 
(30) 

3.22 
(26) 

3.18 
(116) 

* Figures in parenthesis are number of respondents in each category 
 
3-4-KNOWLEDGE OF OTHER STD's 

The respondents were asked if they had heard of 
sexually transmitted diseases (STD) such as 
gonorrhea, syphilis, and genital herpes. All of them 
had heard of the first two, while none had heard of 
the third. In order to measure knowledge of STDs, 
the respondents were given 7 statements to which 
they responded. These included how STDs are 
transmitted, their effects, and methods of prevention. 
The full list of the statements is given in Annex 2 
along with the frequency distributions of the 
responses to each of the statements. They were given 
a Likert scale of five fixed alternative responses, 
ranging from 'definitely true' to 'definitely false', to 
choose from. If respondents correctly responded 
'definitely true' or 'definitely false' to a statement they 
were given 5 points, 4 points if they correctly 
responded 'probably true' or 'probably false', 3 points 
for uncertain, undecided or do not know responses, 
and 2 points and I point respectively if they 
responded 'definitely true' and 'definitely false' 
incorrectly. The points for each of the 7 statements 
were then added up and divided by 7 to establish 
composite STDs score to reflect the respondents over 
all knowledge of STDs. A respondent who gave 
correct answers for the 7 statements scored 5 points, 
while the vice versa obtained 1 point. 

The findings indicate that the majority of the 
respondents (69% ) did not know and/or were 
uncertain of STDs. Only 20.7% have somewhat 
adequate knowledge of STD while 10.3% have 
wrong perception. The overall average STD score is 
3.18, a middle position expressing uncertain and/or 
do not know responses. The distribution of the mean 
knowledge of STD score is given in Table 6.  

The means displayed in Table 6 seem to be 
similar , both across sex and grade. A mean score of 
3 points, expressing uncertain or do not know 
responses, is more or less evenly distributed in each 
of the categories. The result implies that on the 
average the respondents do not have a clear 
understanding of STDs.  

The ANOV A result also shows that there is no 
statistically significant difference in the means when 
STD score is taken as the dependent variable and sex 

and grade are taken as the independent variables. This 
means that sex and grade do not have statistically 
significant effect on the knowledge of STD score (F 
7.108= 1.456). The result was statistically 
insignificant when additional explanatory variables' 
religion and sex experience, were included along with 
sex and grade as the independent variables 
(F7.105=0.673). The finding, thus, implies that the 
respondents across the board, i.e., irrespective of 
whether they are girls or boys, lower or higher 
grades, Christians or Moslems, did not have adequate 
knowledge of STDs. 

A close observation of the responses furnished 
by the respondents (see Annex 2) indicates that most 
of them admitted to having no knowledge with regard 
to each of the STD questions. 52.6% either do not 
know and/or do not believe that the use of protective 
methods such as condoms can help avoid getting 
STDs On the other hand, 69% either do not know 
and/or erroneously believe that people who had STD 
earlier cannot catch it again. A large majority either 
do not know (35.3%) and/or have a misconception 
(42.3%) that gonorrhea can be transmitted from toilet 
seats. 71.6% did not know whether or not there is a 
cure for genital herpes.  
4-DISCUSSION 

The results of this study have generated useful 
information concerning what young people at one 
senior high school know, think and do at a time when 
the danger of AIDS is becoming an important agenda 
of discussion. The major source of information on 
AIDS, (63.8%) and other STDs (58.8%) for the 
respondents is the mass media, of which radio is the 
most important. Most (68%) believe that AIDS is the 
most serious disease facing the country at present. 
The finding has revealed that the students on the 
average have a modest (score of 10.85 out of a 
maximum of 22 points) knowledge of AIDS. 
Knowledge of STDs is low (score of 3.18 on the 
average) in that most (69%) have taken a 'do not 
know' position. 

Across the board, the respondents 1 knowledge 
of AIDS and other AIDS is more or  less similar .The 
respondents' sex, grade, religion, and current sex 
experience do not seem  to have significant effect on 
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their knowledge of; AIDS and other STDs. This is 
unexpected particularly in view of the assumption 
that one would expect more knowledge at least with 
an increase in grade levels, which is also correlated 
with age. The findings in this study do not confirm 
this expectation. Although the majority (62.1%) have 
had no sexual relationship yet, a substantial 
proportion (37.9 %) are sexually active. Almost all of 
the sexually active have had sex experience with 
more than one sex partner, the majority (60.2%) 
having experience with 2 to 5 partners. Moreover, 
most of them either never and/or only sometimes use 
protective methods against AIDS, other STDs and 
pregnancy. The figure is more so against AIDS 
(76.7% for boys and 92.9% for girls), which is down 
the list of their priority. It is quite puzzling to learn 
that almost all of the girls who are sexually active 
either never and/or only sometimes used protection 
against pregnancy. 

Such type of behavior is detrimental to the young 
people over time and puts them at risk. The evidence 
suggests that with such cautionless sexual behaviors 
(with respect to the already sexually active) and not 
too adequate knowledge of AIDS and STD, the 
students most likely to be vulnerable to HIV 
infections.  

In view of this, much more than what is being 
done is expected of IEC programmes in the way of 
developing young people's knowledge of AIDS and 
other STDs, and hence changing their sexual values. 
The strategy of changing young people's sexual 
behaviors with a view to creating sexual values that 
reduce the risk of AIDS and other STDs should not 
be limited to conveying relevant information through 
the mass media. The dissemination of information to 
young people should be expanded by incorporating 
other important institutions, such as the family, 

educational and religious institutions. These 
institutions, which function as basic socializing 
agents, need to assume the responsibility of creating 
desirable sexual values in young people. The 
evidence in this study has reveald that the role of 
these institutions has been insignificant so far. 

Among other things, the role of the educational 
institutions in the dissemination of IEC should be 
strengthened possibly through the introduction of 
effective sex education at least at the high school 
level. Moreover, IEC programmes should aim at 
encouraging parents and/or other older family 
members to discuss and influence their children 
and/or younger brothers and sisters sexual behaviors. 
This should, perhaps, be underscored particularly in 
view of the conservative nature of most Ethiopian 
families in matters of sex. The role of religious 
institutions, where moral values are instilled in the 
general population, should not be underestimated. 
The contribution of these institutions, however, will 
depend on how IEC programmes reach and equip 
them with the knowledge required to carry out the 
task. 
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ANNEX 1. Frequency distribution of respondents for 22 questions of knowledge of AIDS by correct and incorrect 
responses 
Questions Correct 

% 
Incorrect 
% 

1. Most people with AIDS virus will develop AIDS 76.7 21.5* 
2. Can get AIDS by shaking victims hands 83.6 16.4 
3. A person can be infected with the AIDS virus and not show signs of disease for many years 69.8 30.2 
4. Most people with AIDS will die of the disease. 82.6 12.9 
5. Can catch AIDS by sharing needles/syringes with someone who has the AIDS virus. 83.6 16.3 
6. A person who looks healthy but has the AIDS virus can pass it onto other people. 73.3 26.8 
7. A person can get AIDS by having sex with someone who has the AIDS virus. 93.1 6.9 
8. A pregnant woman who has the AIDS virus can pass it onto her baby. 86.2 13.8 
9. There is no cure for AIDS 64.7 34.5 
10. A person can get AIDS by wearing clothes used by someone who has the AIDS virus. 62.9 37.1 
11. AIDS can be cured if diagnosed early. 56.0 44.0 
12. The chances of being infected by the AIDS virus are reduced by having sex with only one 
faithful partner. 

86.2 12.9 
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13. A person can get AIDS by donating blood. 62.9 36.2 
14. Doctors have discovered a vaccine which can prevent people from getting AIDS. 56.0 44.0 
15. Having many sexual partners increase a persons risk of being infected with the AIDS virus 87.9 12.0 
16. There are tests that can show if a person has the AIDS virus. 83.6 16.4 
17. A person can get AIDS by being bitten by a mosquito which has already fed on a person 
with AIDS. 

20.7 79.3 

18. You can tell if a person has the AIDS virus by his or her looks. 40.5 58.6 
19. Use of a condom when having sex can prevent AIDS. 60.3 40.9 
20. The chances of becoming infected with the AIDS virus are increased by having sex with 
someone you do not know very well. 

55.2 43.1 

21. Once infected with the AIDS virus a person can infect others for the rest of his/her life 78.4 20.3 
22. If you take an AIDS test and it is negative it means that you can not get AIDS in the future.  49.1 49.1 
*Percent does not add up to 100 due to missing cases. 
 
ANNEX 2. Percent distribution of respondents for 7 statements of knowledge of STD 
 Responses 
Statements 5 4 3 2 1 
1. You can get syphilis from some one who does not show 
symptoms of the disease. 

27.6 25.9 25.9 7.8 7.8* 

2. Gonorrhea can be prevented by using condom. 12.9 24.1 28.4 10.3 18.1 
3. You can get gonorrhea from toilet seats. 20.7 21.6 35.3 6.0 14.7 
4. There is cure for genital herpes 3.4 6.9 17.6 9.5 2.6 
5.Untreated syphilis can lead to sterility. 37.9 19.0 26.7 8.6 7.8 
6. If a person had STD (like syphilis) he/she cannot catch it again. 18.1 19.0 31.9 10.3 19.8 
7. One can avoid getting STD like syphilis by using a condom. 24.1 18.1 29.3 5.2 18.1 
*Percent does not add up to 100 due to missing cases. 
 
KEY 
s = Definitely True 
4 = Probably True 
3 = Uncertain/Do not know 
2 = Probably False 
1 = Definitely False 
 
9/29/2012 
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Abstract: Background: Hepatitis C virus—autoimmune hepatitis (HCV/AIH) overlap syndrome had been described 
in the literature since the early 1990s with numerous case reports and proposed guidelines of management. However, 
definitive diagnosis for the syndrome remains controversial and there are still no formalized treatment strategies. The 
aim of this study was to test how hepatitis C virus (HCV)-associated autoantibodies differs from those of AIH in 
terms of titer and sub specificities and to find the best combination of antibodies in discrimination between the two 
conditions. Methods: Liver biopsy and blood samples were taken from clinically and serologically confirmed 
patients with chronic HCV infection (n=57) and patients suspected to have HCV/AIH overlap syndrome (n=21).HCV 
infection was determined by detection of anti-HCV antibodies using a third-generation enzyme immunoassay and 
active virus replication defined by quantitative measurement of HCV RNA. Antinuclear antibodies (ANA) and its 
pattern, anti-smooth muscle antibodies (ASMA), Anti-Actin antibody (AA), Antimitochondrial antibody (AMA), 
anti liver-Kidney microsome-1(anti-LKM1) and perinuclear staining of antineutrophil cytoplasmic antibodies (p- 
ANCA) were detected by immunofluorescence assay. Anti-soluble liver antigen (SLA) was measured by ELIZA. 
Serum protein electrophoresis was done for gamma globulin measurement. Results:  Statically significant difference 
regarding serum autoantibodies positivity and subspecificities were evident between chronic hepatitis C and 
HCV/AIH overlap syndrome patients. Elevated γ-globulins was the best test for selecting HCV/AIH overlap 
syndrome patients out of chronic HCV patients, followed by anti-actin, atypical p-ANCA, the homogeneous ANA 
pattern, the worse was ASMA. Positivity for AMA, anti-LKM-1 and SLA antibodies were not observed in all 
patients sera. The best combination was homogeneous ANA, anti-actin SMA and p –ANCA with sensitivity 85.71%, 
specificity 73.68%, and accuracy 76.92%. Conclusions: Serum autoantibodies positivity and sub-specificities should 
be used in differentiation between chronic hepatitis C and HCV/AIH overlap syndrome. The best combination was 
homogeneous ANA, anti-actin SMA and p–ANCA.  
[Khaled Metwally, Samia A. Abdo, Soheir Badr, Maryam A. Abdurrhman, and Nazek K. Saafan, Abear Mohamady 
Abdel- Bary and Manal H. Abbas. Serum Autoantibodies in Chronic Hepatitis C: Comparison with Hepatitis 
C/Autoimmune Hepatitis Overlap Syndrome in Egypt. Life Sci J 2012;9(4):1086-1091]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 165 
 
Keywords: HCV, AIH, overlap syndrome and autoantibodies. 
 
1. Introduction 

Worldwide, 130–170 million persons are 
living with chronic hepatitis C virus infection [1] 
which, if left untreated, can result in cirrhosis and 
liver cancer. Egypt has the largest burden of HCV 
infection in the world, and incidence rates have been 
estimated at 2.4/1000 person-years (165,000 new 
infections annually) [2]. Hepatitis C is the main cause 
of liver-related morbidity and mortality and 
represents a worldwide public health problem [3]. 
Chronically infected HCV frequently leads to 
autoimmune response including the production of 
autoantibodies and the coincidence of autoimmune 
diseases [4]. The diversity of autoantibodies in 
particularly non-organ-specific autoantibodies has 
been widely established in sera of patients with HCV-
related chronic liver disease. Anti smooth muscle 
(SMA) and anti- nuclear (ANA) antibodies have been 

detected in approximately one third of the cases [5,6], 
while antibodies to liver/- kidney microsomes type 1 
(anti-LKM1) have been found rarely (from 0% to 5%) 
[6, 7]. In addition to these “conventional” 
autoantibodies, patients with AIH have a wide range 
of other autoantibodies. Those most frequently found 
include perinuclear staining antineutrophil 
cytoplasmic antibodies (p-ANCA), and soluble liver 
antigen (SLA) [8].  
        Hepatitis C virus—autoimmune hepatitis 
(HCV/AIH) overlap syndrome has been described 
since the early 1990s [9]. Following the identification 
of HCV/AIH overlap syndrome, reports began to 
appear that a high proportion of patients who 
otherwise fulfilled criteria for AIH had evidence of 
HCV infection, suggesting that this virus might be an 
aetiological factor in the development of AIH[10].  
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       The diagnosis of AIH is based on the revised 
descriptive criteria for diagnosis of AIH reported by 
the International Autoimmune Hepatitis Group 
(IAHG) in 1999[11]. Whether the application of the 
AIH scoring system is useful in cases of AIH/overlap 
syndromes and furthermore, in cases of AIH with 
concurrent other liver disease has not been 
extensively validated so far[12]. However, some of 
the features that may support AIH diagnosis, such as 
elevated serum IgG, detection of autoantibodies and 
histologically evident interface hepatitis, can occur 
with variable frequency in a wide range of other liver 
disorders [13].  The problem arising in diagnosis 
makes the decision for clinical management difficult 
as corticosteroids, which constitute the treatment of 
choice in AIH are usually contraindicated in HCV as 
they can induce exacerbation of viral hepatitis, and 
the presence of AIH appears to predispose to severe 
adverse reactions during antiviral treatment with 
interferon-alpha. Such patients need to be treated with 
caution for the underlying diseases [12].  
       The aim of this study was to test how hepatitis C 
virus (HCV)-associated autoantibodies differs from 
those of AIH in terms of titer and sub specificities and 
to find the best combination of antibodies in 
discrimination between the two conditions. 
2. Materials and Methods 
     This was a cross-sectional case control study that 
included 78 patients attending an HCV out-patient 
clinic at Ain Shams University Hospital. Studied 
patients included 57 with chronic HCV infection and 
mean age ± SD of 31.6±0.8 years and 21 suspected to 
have HCV/AIH overlap syndrome with a mean age ± 
SD of 32.2±0.9 years. Informed consent was obtained 
from all subjects with approval granted by Ain shams 
Research and Ethics Committee “Ain-shams faculty 
of medicine federal number IRB00006444, prior to 
sample collection.  The diagnosis of chronic hepatitis 
C (HCV) was based on clinical and laboratory 
evaluation. Serologic evidence of chronic HCV 
infection as determined by detection of antibodies to 
HCV (anti-HCV) using a third-generation enzyme 
immunoassay(Abbott Diagnostics) and active virus 
replication as defined by the detection of HCV RNA 
using a quantitative HCV RNA serum detection using 
(Amplicor; Roche Diagnostic Systems). None of the 
patients had ever received treatment with pegylated 
interferon and/or ribavirin.  
         Complete data for calculation of the revised 
IAHG score were reviewed retrospectively [11].A 
pretreatment score of 10 points or higher, indicate 
‘‘probable’’ AIH. A pretreatment score of 15 points, 
indicate ‘‘definite” AIH. Exclusion criteria included 
patients with hepatitis B infection, excluded on the 
basis of immunoassay negativity for serological 
markers (HBsAg, HBeAg, anti HBs, anti HBc, anti 

HBe, and PCR DNA for HBV). Intake of alcohol or 
potentially hepatotoxic drugs was ruled out in all 
patients. 
      All patients were submitted to the following: full 
history taking, thorough clinical examinations with 
record of any sign of cirrhosis or autoimmunity, full 
blood chemistry including complete liver function 
tests, liver biopsy and abdominal ultrasonograghy to 
detect ascites and/or liver cirrhosis. 
Immunoflourescence measurements:   
       The standard indirect  immunofluorescence (IF) 
technique was used  for the detection of AMA, 
ASMA, anti-actin and anti-LKM-1  using a composite 
substrate comprising liver , kidney and stomach from 
rodents ( DiaSorin  Inc , USA) with titer ≥ 40 
considered positive results[14]. ANA test was 
performed by IF technique on HEp-2 cells (DiaSorin 
Inc, USA) with a starting dilution of 1/40 [15]. 
Atypical p-ANCA was determined by the method of 
Terjung et al.,[16] using fixed neutrophils (Immco. , 
USA) at a dilution of 1/20. 
Anti- soluble liver antigen (SLA) measurement: 
     Anti- SLA was detected by enzyme linked 
immunosorbent assay (ELISA) kit (Inova diagnostics 
Inc, USA) We had investigated reactivity of SLA 
positive sera against α-enolase and tRNP(Ser) sec 
using rat and primate liver homogenate and the 
recombinant antigens).  
Biochemical measurements: 
      Alkaline phosphatase, ALT, AST and total protein 
were measured by commercially available kits 
(Randox-UK).  
Gamma globulin measurement:   
    Serum protein electrophoresis was performed 
according to the method of Alper [17]. Level of 
protein fractions can be estimated by measuring the 
total serum protein and then multiplying that by the 
relative percentage of each protein fraction.  
Statistical analysis; 

Data was analyzed using SPSS statistical 
package version 15. Numerical data were expressed 
as mean, standard deviation. Qualitative data were 
expressed as frequency and percentage.   Correlation 
between different antibodies frequencies were 
evaluated by Pearson's χ2 test. Comparison of 
continuous variables was made by means of the 
Student’s t test.  
3. Results: 

Comparing  patients with probable AIH along HCV 
(HCV/AIH) overlap syndrome with the patients with 
only chronic viral infection, It was found that patients 
with AIH / HCV had significant higher levels of AST 
and ALT, and lower levels of ALP and low HCV load 
than the patients with only viral pattern (p<0.001). On 
the other hand, higher serum gamma globulin was 
observed among patients with HCV/AIH patients in 
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comparison to those with HCV infection (p <0.001). 
Non-significant difference was found regarding age 
and gender (Table 1).   

    Liver biopsy of chronic HCV patients showed, 
mild portal inflammation with lymphoid aggregates, 
mild periportal piecemeal necrosis, steatosis, bile duct 
damage, and apoptosis.  Portal fibrosis was detected 
in all of our patients in both groups. Patients with 
HCV/AIH overlap syndrome had mixed histological 
findings of chronic HCV with one of the following: 
Interface hepatitis (5 patients 23.8%), 
lymphoplasmocytic infiltrate in the portal tracts (10 
patients 47.6%), or hepatic rosette formation (6 
patients 28.6%). (Table 2). 
    Compared with HCV/AIH overlap syndrome, 
HCV-associated ANA and SMA exhibited ANA-

homogenous pattern and SMA-anti actin antibodies at 
a lower prevalence (0% with median titer 80(40-160) 
Vs. 47.61% with median titer 320 (160-640) and 
P<0.001) and (0% with median titer 40(40-80) Vs. 
57.14%, with median titer 320(320-640) and P 
<0.001) respectively. While p- ANCA positivity was 
detected in 24.56% of HCV patients and 52.38% of 
HCV/AIH overlap syndrome (P =0.004). Positivity 
for AMA, anti-LKM-1 and SLA Abs were not 
observed in all patients sera (Table-3).  
      Using autoantibodies in different combinations 
revealed that the best results were obtained when 
combining Homogeneous ANA, anti-actin SMA and 
p –ANCA with sensitivity 85.71%, specificity 
73.68%, and Accuracy 76.92% (Table 4). 

 
Table 1: Comparison between patients with chronic HCV and patients with HCV/AIH overlap syndrome 

Parameter Chronic HCV (n=57) HCV/AIH overlap syndrome (n=21) p-value 
Age 31.6±0.8 32.2±0.9 0.58 

Sex (M/F) 39/18 15/6 0.983 
AST  (U/L) 158.29± 10.22 173.61± 6.85 <0.001 
ALT (U/L) 142.29± 4.65 164.1± 6.69 <0.001 
ALP (U/L) 89.8± 0.50 73.2±0.44 <0.001 

PCR  (IU/mL) 846587.75±3878.25 451786.46± 2877.71 <0.001 
γ globulin ≥1.5 (g/dl) 0/57 21/21 <0.001 
M/F: Male/female, AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, ALP: Alkaline 
phosphatase, ANA:  
Antinuclear  antibodies 

 
Table 2: Liver biopsy in patients with chronic HCV and patients with HCV/AIH overlap syndrome 

Parameter Chronic HCV (n=57) HCV/AIH overlap syndrome (n=21) 
Fibrosis 57(100%) 21(100%) 

Portal-periportal  necroinflammation 55(96.4%) 20(95.23%) 
Lobular necroinflammation 50(87.71%) 18(85.71%) 

Interface hepatitis 0(0%) 5(23.8%) 
Intense plasma cell infiltrate 0(0%) 10(47.61%) 

Rosettes 0(0%) 6(28.57%) 
 
Table (3): Serum ANA, ASMA and p ANCA in Chronic HCV: A Comparison with HCV/AIH overlap syndrome 

Parameter Chronic HCV (n=57) HCV/AIH overlap syndrome (n=21) p-value 
 

ANA titer* 
Homogeneous ANA 

ANA-Positive chronic HCV 
(44/57 patients) 

80 (40-160) 
0 (0%) 

ANA-Positive HCV/AIH overlap 
(20/21 patients) 
320(160-640) 
10(47.61%) 

 
<0.001 
<0.001 

 
 

ASMA titer* 
Anti-actin ASMA 

ASMA-Positive chronic HCV 
(34/57 patients) 

40 (40-80) 
0 (0%) 

ASMA-Positive HCV/AIH overlap 
(16/21 patients) 
320(160-640) 
12(57.14%) 

 
 

<0.001 
<0.001 

p-ANCA 14(24.56%) 11(52.38%) <0.001 
*Reciprocal of the dilution; median (range). 

   ANA: Antinuclear antibodies, ASMA: Anti-smooth muscle antibodies and p-ANCA:  perinuclear anti-neutrophil 
cytoplasmic antibody 
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Table (4): Value of combined use of   autoantibodies in discrimination between Chronic HCV and 
HCV/AIH overlap syndrome 

Parameter Sensitivity specificity PPV NPV Accuracy 
ANA 95.24% 22.81% 37.04% 92.86% 42.31% 

Homogenous pattern 47.62% 100% 100% 83.82% 85.89% 
ASMA 76.19% 40.35% 32% 82.14% 50% 

AA-ASMA 57.71% 100% 100% 86.36% 88.46% 
p-ANCA 52.38% 75.44% 44% 81.13% 69.23% 

ANA + ASMA 90.48% 38.80% 35.19% 91.67% 52.56% 
Homogenous pattern +ASMA 90.48% 38.60% 35.19% 91.67% 52.56% 

Homogenous pattern +AA-ASMA 76.19% 100% 100% 91.94% 93.59% 
Homogenous pattern +p-ANCA 76.19% 73.68% 51.61% 89.36% 74.36% 

AA-ASMA+p-ANCA 71.43% 75.44% 51.72% 87.76% 74.36% 
Homogenous pattern +AA-ASMA 

+p-ANCA 
85.71% 73.68% 54.55% 93.33% 76.92% 

ANA: Antinuclear antibodies, ASMA: Anti-smooth muscle antibodies, AA: Anti-actin and p-ANCA:  perinuclear   
anti-neutrophil cytoplasmic antibody.PPV: Positive predictive value. NPV: Negative predictive value. 
 
4. Discussion: 

The diagnosis of true HCV-AIH overlap 
syndrome is often challenging, as the concurrent 
presence of serologic markers typically found in AIH 
and serologic evidence of HCV infection is well 
documented [5,18]. Autoantibodies such as 
antinuclear antibody, anti-smooth muscle antibody, or 
anti—liver and kidney microsomal 1 antibody have 
been reported in 9-38%, 5-91%, and 0-10%, 
respectively, of patients with chronic HCV infection 
[19]. Therefore, in order to definitively diagnose 
HCV-AIH overlap syndrome as a distinct entity, the 
existence of both diseases must be confirmed 
independently.  
        In the current study, on comparing autoantibody 
profile of HCV/AIH overlap syndrome patients with 
those in chronic HCV infection patients. Associated 
ANA, ASMA, and AA-ASMA exhibited a higher 
prevalence (95.24% vs. 59.65%, 76.19% vs. 59.65%, 
and 57.71% vs. 0%) respectively while, the 
concomitant positivity of ANA-Homogenous pattern 
and AA-ASMA was evident in 76.19% of HCV/AIH 
overlap syndrome patients and never in the sera of 
chronic HCV patients. The prevalence of 
autoantibodies detected in the present study was 
substantially in accordance with previous reports 
[20,21] which used the same immunofluorescence 
antibody screening dilution. Also, Rigopoulou and 
Dalekos [22] reported that the homogeneous ANA 
pattern is one of the Features of AIH in patients with 
chronic HCV.  
        The American Association for the Study of Liver 
Diseases has recommended the use of atypical p- 
ANCA for diagnosis of AIH since, occasionally, it 
may be the only autoantibodies present [23].  Indeed, 
it must be noted that p-ANCA in patients with AIH 
(atypical pANCA) differ from the classical p-ANCA 
by retention of the perinuclear staining (produced 

primarily on ethanol fixed cells) on formaldehyde 
fixed cells.  Zauli et al.[24] found atypical p-ANCA 
in 65% of patients with AIH and in 13 % of patients 
with chronic C with autoimmune features in 
accordance  to our results which revealed positivity 
rates of 52.38% vs. 24.56% respectively.  They found 
that all HCV patients with positive atypical p-ANCA 
showed ASMA with actin specificity, 10/12 (83%) of 
our anti-actin positive patients were also positive for 
atypical p-ANCA.  Using autoantibodies in different 
combinations revealed that the best results were 
obtained when combining Homogeneous ANA, anti-
actin SMA and p –ANCA with sensitivity 85.71%, 
specificity 73.68%, and Accuracy 76.92%. 
        Hypergammaglobulinemia was present in 100% 
of HCV/AIH overlap syndrome patients and in non of 
chronic HCV patients (p<0.001). Possible explanation 
of the above data was that since AIH is characterized 
by the presence of many kinds of autoantibodies the 
majority of them are of class IgG which result in 
elevation of γ -globulin concentration in patients sera 
while, HCV infection characterized by presence of 
one or 2 types of autoantibodies not enough to elevate 
IgG as high as in AIH. Hypergammaglobulinemia is 
well accepted to be a distinct feature of AIH, thus our 
result is in agreement with many investigators who 
collectively cited that serum level of γ -globulin rises 
in patients with AIH in comparison to HCV infection 
and healthy controls [25,26].   
          The mechanism by which, chronic HCV 
triggers autoantibodies (e.g. ANA and ASMA), is 
unclear. The virus may facilitate the expression of 
immunological abnormalities by stimulating the 
production of endogenous interferon [26]. 
Additionally, it may down regulate cell mediated 
immunity, exaggerating the humoral immunity with 
increased production of soluble CD23, which inhibits 
B cells apoptosis. CD23 has been found to be 
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elevated in; chronic HCV patients, systemic lupus 
erythematosus, Sjogren’s syndrome, and rheumatoid 
arthritis patients [27, 28]. It is possible that this 
immune dysregulation seen in patients with chronic 
hepatitis C (CHC) may be compounded by the use of 
interferon α in treatment of hepatitis C patients [29].  
       With the availability of highly sensitive assay 
techniques, some chemical tests become standard 
laboratory procedures in clinical practice for 
diagnostic and prognostic purposes. Therefore, in the 
present study biochemical parameters including 
serum AST, ALT, and alkaline phosphates were 
selected, there was significant association of 
aminotransferase with AIH, since this study showed 
that the highest concentration of aminotransferase 
AST and ALT were observed among patients with 
HCV/AIH overlap syndrome in comparison to those 
with HCV infection, this is probably due to the fact 
that AIH are aggressive form of the disease since the 
level of serum aminotransferase reflect severity of 
disease.  
      Histologic diagnosis of the overlap syndrome is 
another important consideration. Although no single 
histologic feature is pathognomonic of either HCV or 
AIH, distinct composite histologic patterns have been 
described for each entity. In general, patients with 
AIH are more likely to have severe lobular necrosis 
and inflammation, piecemeal necrosis, multinucleated 
hepatocytes, and broad areas of parenchymal 
collapse, whereas patients with HCV are more likely 
to have bile duct damage, bile duct loss, steatosis, and 
lymphoid cell follicles within portal tracts [30]. The 
combination of portal lymphoid aggregates and 
steatosis was found to have 91% specificity for HCV, 
whereas the pattern of lymphoplasmacytic portal, 
interface, and acinar hepatitis had 81% specificity for 
AIH [31]. In accordance with these findings, our 
results revealed that moderate to severe plasma cell 
infiltration of the portal tracts, Interface hepatitis and 
Rosettes were more common in patients with 
HCV/AIH overlap syndrome while, Portal-periportal 
necroinflammation and Lobular necroinflammation 
were more common in patients with chronic HCV 
infection.     
         To date, there are no standard guidelines on how 
to approach patients with HCV/AIH overlap 
syndrome [23].One management strategy is to 
determine the predominant entity in order to select the 
appropriate type of therapy[19,32].Chronic HCV-AIH 
overlap syndrome can be divided into autoimmune- or 
viral-predominant disease. Patients with autoimmune-
predominant disease have ASMA or ANA titers of 
equal to or more than 1:320 or have ASMA and ANA 
titers of equal to or more than 1:40, as well as 
histology findings that include piecemeal necrosis 
(interface hepatitis), lobular hepatitis, and portal 

plasma cell infiltrates. Patients with viral-
predominant disease have ASMA or ANA titers of 
less than 1:320 or have antibodies to LKM type-1 and 
hepatitis C viremia, as well as histologic findings that 
include portal lymphoid aggregates, steatosis or bile 
duct injury. Tissue damage is more focal in HCV and 
more diffuse in AIH liver histology [33,34]. 
5. Conclusions: 

In chronic hepatitis C, serum autoantibodies 
are common, but their sub specificities are distinct 
from those occurring in AIH. Elevated γ -globulins is 
the best single test for selecting HCV/AIH overlap 
syndrome patients out of chronic HCV patients,  
followed by anti-actin, atypical pANCA, ANA, and 
the homogeneous ANA pattern, the worse was 
ASMA. Using antibodies in different combinations 
revealed that the best results were obtained when 
combining 3 antibodies: Homogeneous ANA, anti-
actin SMA and p–ANCA. The absence of elevated γ-
globulin levels, the low autoantibodies titre, absence 
of both anti-actin and the homogeneous ANA pattern 
should favour diagnosis of chronic viral hepatitis. It is 
recommended that: if the diagnosis HCV/AIH overlap 
syndrome is suspected these auto-antibodies should 
be looked at before the type of treatment is 
determined. Corticosteroids and/or 
immunosuppressive treatment can be the frontline 
therapy for patients with the overlap syndrome with 
predominant immunological features of AIH.  IFN 
can be used as frontline therapy for patients with the 
overlap syndrome when the immunological features 
are more consistent with chronic HCV. 
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Abstract: Salinity is a phenomenon challenging the plantation and growth of grape in arid and semiarid 
regions. During the present research, tolerance of two grape cultivars (Soltanin and Fakhri) was evaluated 
against various sodium chloride salinity levels (zero, 50, 100, 150, 200 and 250 mM), which was 
conducted based on factorial experiment in the form of Randomized Complete Design (RCD) with three 
replications at Agricultural and Natural Resource Researches Center (ANRRC) of East Azerbaijan, during 
2011. Based on the obtained results, the cultivar and salinity levels were significantly effective on 
morphological and physiological traits. Moreover, the results from analysis of variance revealed the 
significant effects of salinity levels on rates of chlorophyll a and b; rate of chlorophyll a + b; 
photosynthesis and transpiration rate; stomatal conductance; dry weight of stem and root; concentrations of 
elements such as nitrogen, phosphorus, potassium, Chloride; plant height; leaf area; and relative water 
content (RWC). Furthermore, increased salinity levels led to significant decrease in values of majority of 
the abovementioned parameters. In contrast, the proline content, sodium and chloride concentrations 
increased as a result of increasing salinity. In addition, “Salinity × cultivar” interaction also proved 
significantly effective on traits such as plant height, leaf area, dry weight of stem, proline content, 
chlorophyll a and b, chlorophyll a + b, photosynthesis and transpiration rate, stomatal conductance, dry and 
fresh weights of stem and root, nitrogen and sodium content of leaf and RWC. More specifically, the 
lowest values for the abovementioned parameters were measured at 250 mM sodium chloride salinity level 
for Fakhri cultivar. Without salinity application Soltanin produced the best values for physiological and 
morphological indices. In general, Soltanin cultivar proved more tolerant against salinity than Fakhri 
cultivar did.  
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grape cultivars. Life Sci J 2012;9(4):1092-1101]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 
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Introduction:  

Salinity or increased concentration of soluble 
salts in cultivated soils is one of the main 
challenges for sustainable agriculture, with a 
decreasing effect on plant growth and 
specifically on horticultural crops yield. Roughly 
15% of lands in East Azerbaijan are considered 
as saline and brackish and are threatened by 
salinity. Unless their productivity and crop yield 
from them do not meet the economical 
expectations, cultivation in these lands should 
not be ignored due to limiting effect of salinity 
on plant growth. Undoubtedly, any research 
addressing the effect of salinity on the 
physiological characteristics of the grape will 
contribute greatly to a rational advance in grape 
production. As the salinity in most of the fertile 
lands such as regions surrounding the 
Orumiyyeh Lake is affected by sodium chloride, 
this experiment will be able to identify salinity 
tolerance rate for widely cultivated native grape 
species within the prospect to expand the 

planting area of grape in the province. 
Furthermore, in addition to fresh consumption 
and raisin production from grape, its leaves also 
are used to prepare various Dolmas (foods). As 
the mineral content of grape leaves is important 
for a human and plant balanced nutrition, it will 
prove highly useful to investigate the effect of 
various salinity levels on chemical composition 
of grape leaves also (1). 

In saline soils, concentrations of sodium and 
chloride in soil solution is generally higher than 
that of most of the other elements and it not only 
causes osmotic stress and specific ion effect, also 
leads to disorder in uptake of other elements as 
well as their translocation into aerial organs of 
the plant (nutritional diseases) and consequently 
decreases plant yield (2 and 3). The effects of 
salinity on both quantity and quality of grape 
have been researched in multitudes of 
investigations conducted in and out of the 
country. Salinity tolerance threshold for this 
plant reportedly is 1.5 dS.m-1, while at 2.5 
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dS.m-1 the plant growth decreases by 10% (4 
and 5). However, it’s worth consideration that 
cultivars of the species of a given plant vary 
greatly in terms of their tolerance against 
salinity.  

The first response of glycophytes plants in face 
of salinity stress is decreased and finally ceased 
growth of their leaves (name, year). Gomez et al. 
(2002) demonstrated that decreased total leaf 
area was the result of decreased number and size 
of the leaves, as such that the numbers of leaves 
were decreased to 11 (at 50 mM concentration) 
and 18 (at 100 mM), whereas their size 
decreased 29% (at 50 mM) and 46% (at 100 
mM), respectively. Moreover, in this research 
the salinity decreased the dry plant weight 
through decreasing branch length and total leaf 
area. Interestingly, the salinity affected more leaf 
area than branch length. 

Biomass of Asghari and Soltanin cultivars were 
decreased by 34 and 64% at 50 and 10 mM NaCl 
concentrations, respectively. At lower salinity 
level (25 mM), decreased percentage of dry 
weight of aerial organs, which was similar to 
decreased percentage of dry weight of roots, 
which suggests that branches and roots are 
equally susceptible against NaCl salinity. 
Growth of root was less affected by salinity at 
50, particularly 100 concentrations, than that of 
branches (name year). Singh (year) demonstrated 
that increasing salinity level led to decreased dry 
and fresh weights of aerial organs as well as 
number of stomatas and node interval.  

Estion and Harvey (35) conducted an in vitro 
experiment in order to determine the salinity 
tolerance in some grape cultivars and 
demonstrated that salinity tolerant cultivars 
maintain their growth rate to a relative extent, 
and are capable of dealing with metabolic 
disorders such as chlorophyll deficiency. Salinity 
experiments on cultivars such as Chavosh, 
Moshkeleh and Soltanin was conducted under 
laboratorial conditions and by using lateral 
seedling planting method. During the 
experiment, germination, growth, chlorophyll 
content and healthy of vegetative samples 
decreased as a result of increased concentration 
of NaCl and extended period of the treatment. In 
addition, it was found that salinity treatment 
caused various rate of necrosis in the samples 
dependent on the cultivar, NaCl concentration 
and treatment period. In general, Chavosh had 
the highest tolerance against NaCl salinity, 
followed by Soltanin and then by Moshkeleh.  

Salinity tolerance in fruit trees, particularly in 
grape tree, is heavily influenced by cultivar. 
Results from the research revealed that the 
capacity of cultivars to regulate the absorption of 
Na+ and Cl- determines their tolerance, i.e. the 
higher the capacity of plant in preventing the 
uptake of Na+ and Cl, the higher will be its 
tolerance. Salinity stress produces both short-
term and long-term effects. One or two days 
after the plant exposure to salinity, it takes only a 
few hours for the short-term effects to take place, 
during which a complete cessation of carbon 
assimilation is resulted. Whereas, the long-term 
effects after the exposure of plant to salinity for 
several days and decreased carbon assimilation, 
happens due to salt accumulation in the leaves 
(15).  

Study by Flexas et al. (19) on the response of 6 
cultivars of grapevine against sodium chloride 
salinity revealed that increasing salinity 
significantly increased the salt content of plant 
tissue. Curiously, this research investigated plant 
response with respect to growth, minerals 
content of tissues as well as gas trade-offs, and 
corresponding results showed that growth, dry 
matters of aerial organs, leaf area and total dry 
weight decreased significantly at all salinity 
levels. Growth measurement was achieved 
through measuring leaf area, leaf number, dry 
and fresh weights of plant and root; as well as 
through the measurement of gas trade-offs 
including leaf photosynthesis, stomatal 
conductance, respiration rate and intracellular 
concentration of CO2. 

Grapevine trees are relatively susceptible against 
salinity (18) and the main damages are caused by 
chloride ions (20). Mass (26) estimated the 
tolerable chloride concentration for Dogrilgs and 
Salt creek cultivars of grape to be 80 and 60 
M/m3, respectively. It is well established that 
grapevine response against salinity depends upon 
various factors such as combination of rootstock 
and scion, cultivar, irrigation system, type of soil 
and climate. Shani and Ben-Gal (28) believed 
that growth decline as a result of salinity is often 
attributed to such factors as ion toxicity and/or 
low osmotic potential, which are capable of 
influencing physiological and biochemical 
processes. For instance, study by Walker et al. 
(36) on Soltanin cultivar suggests that 
photosynthesis and stomatal conductance are 
heavily influenced by sodium chloride salinity 
and are directly connected to ratio of high 
concentration of Cl- to Na+ in the leaves. It’s 
worth mentioning that grapevine cultivars vary 
in their tolerance against salinity.  
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This research focuses on evaluating the tolerance 
of two grape cultivars against various salinity 
levels.    

 

Materials and methods:  

In order to investigate salinity effect on two 
widely cultivated grape cultivars in East 
Azerbaijan Province, a factorial experiment 
based on RCD, with three replications, was 
conducted at greenhouse of department of soil 
and water researches of ANRRC, in 2011. First 
factor was sodium chloride salinity in six levels 
(zero, 50, 100, 150, 200 and 250 mM), whereas 
the second factor included two grape cultivars 
namely Soltanin and Fakhri in four replications. 
Grape scions were planted in beds containing 
equal proportions of sand, perlite and vermiculite 
in 20-L vases. Each vase was supported on a 
saucer and the electric conductivity (EC) of both 
incoming and outgoing solutions was controlled. 
During the first two to three weeks after the 
plantation, the vases were nourished by half 
Hoagland nutrient solution. In order to create the 
desired salinity levels, another half of the 
Hoagland nutrient solution was salinized with 0, 
50, 100, 150, 200 and 250 mM concentrations of 
sodium chloride and their ECs were measured. 
After the establishment of scions, the vases were 
irrigated by the prepared solutions. In addition to 
EC, pH of leaching water of the vases was 
measured throughout the growth period. In case 
the salinity of leaching water was in excess of 
the salinity levels determined for this study, the 
beds were irrigated and leached by tap water. 
Throughout the growth period, measurement was 
done on growth parameters such as plant height, 
leaf area, dry and fresh weights of aerial organs 
and roots. In addition, the chlorophyll index of 
leaves was measured for at least three stages of 
plant growth by using chlorophyll Meter (SPAD-
504). Concentrations of elements such as N, P, 
K, Cl-, and Na were measured in leaf throughout 
the growth season, and in aerial organs and roots 
after the harvest. Moreover, the photosynthesis 
was measured using Photosynthesis Meter 
(Model Da-1000, Wallz Co., Germany), and last 
but not least, the measurement was conducted 

between 9 A.M and 2 P.M local time under a 
fixed light intensity.  

Chlorophyll a and b was measured using Arnon 
method. In this method, as little as a half gram of 
wet vegetative matter was chopped and 
thoroughly mashed in liquid nitrogen, in a 
porcelain mortar. As much as 20mL of 80% 
aceton was added to the sample, and then the 
mixture was put into centrifuge device with 6000 
rpm speed for 10 minutes. Supernatant was 
transferred into a glass balloon. Some of the 
samples in the balloon were read in 
spectrophotometer for chlorophyll a at 663nm; 
for chlorophyll b at 645nm; and for Carotenoids 
at 470nm. Finally, the following formulas were 
used to calculate chlorophyll a and b and 
carotenoids contents in mg/g of fresh weight of 
the sample. 

Chlorophyll a = (19.3 * A663 - 0.86 * A645) V/100W 

Chlorophyll b = (19.3 * A645 - 3.6 * A663) V/100W 

    

Stem height was measured by a ruler. The leaves 
were counted and then towards the end of the 
experiment Leaf Area Meter (Model 200) was 
used to measure area of the leaves. Using a 
0.0001 scale, dry and fresh weight of leaves and 
dry weight of stem and root were measured. In 
order to determine the dry weight, prior to 
weighing the samples were put in 70°C for 72 
hours to achieve the desired desiccation.   

Moreover, in order to estimate relative water 
content (RWC) of the leaves, two completely 
developed leaves were cut and removed from 
each of plants and 10 leaf disks, 8 mm in 
diameter each, was cut from the middle part of 
the blades. The disks were weighed and then put 
into lidded petri dishes containing distilled water 
and kept in refrigerator at 4°C under dark 
conditions for 24 hours. After removing the disks 
from distilled water, they were blot dried to 
remove the excessive humidity; then their water 
saturated weight was measured. Then, they were 
transferred to a 70°C for 48 hours before being 
weighed for their dry weights. The following 
equation was used to obtain RWC of the leaves.  

RWC =  × 100 

 

Temperature of the leaf was read and recorded 
using infrared thermometer (Hi 99550 Hana) 
from a distance as far as 4 cm from two 

randomly selected vases from each unit. 
Chlorophyll indices of the leaves were measured 
by using Chlorophyll Meter (SPAD – 502 – 
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Minolta Osaka Model, Japan), whereas Paquin 
and Lechasseur (1976) method was used to 
measure the proline content. 

As for measuring the proline density, 1 mL of 
the prepared alcoholic extract was diluted by 10 
mL of distilled water before applying 5 mL of 
Ninihydrin as reagent (the preparation method of 
Ninihydrin for each sample was: 0.125 g 
ninihydrin + 2 mL phosphoric acid 6 molar + 3 
mL of glacial acetic acid). Furthermore, the 
application of reagent ninihydrin was followed 
by adding as much as 5 mL of glacial acid acetic 
to the solutions, which were stirred for 45 
minutes in boiling water bath and cooled off 
before applying 10 mL of benzene for each 
samples (32 samples) and then were stirred so 
intensively that the proline entered benzene 
phase. Then the samples were left immobile for 
30 minutes. Some standards of proline were 
prepared with density ranging from zero through 
0.1 mM/mL (0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 
0.07, 0.08, 0.09 and 0.1 mM/mL) and finally the 
absorption rate of standard solutions and of 
samples were measured at 515 nm by using 
spectrophotometer. Data was analyzed using 
MSTATC software, whereas diagrams were 
drawn by Excel software.  

 

Results  

Based on results from Table of analysis of 
variance, the salinity levels had a significant 
effect on traits such as plant height; leaf area; 
fresh stem weight; proline content; chlorophyll a; 
chlorophyll b; chlorophyll a + b; photosynthesis 
and transpiration rate and stomatal conductance; 
fresh and dry weight of root; dry weight of stem; 
nitrogen, phosphorus, potassium, chloride, and 
sodium content of leaf; and RWC (Table 1).  

Interaction of “salinity × cultivar” was found to 
be significant on traits such as fresh stem weight, 
proline content, chlorophyll a, chlorophyll b, and 
dry stem weight. The highest plant height (19.5 
cm) was produced at control treatment, whereas 
the lowest value (8.45 cm) for this trait was 
measured at salinity level of 250 mM. Likewise, 
the highest leaf area (96.3 cm2) was measured at 
control treatment, whereas the lowest value for 
this trait was produced at 250 mM sodium 
chloride treatment. Moreover, the increasing 
salinity levels had a significantly decreasing 
effect on fresh and dry weights of both root and 
stem, while the lowest values for these traits 
were produced in 250 mM sodium level. In 
contrast, the increasing salinity caused a 

significant increase in proline content of grape 
leaf, while the highest value (35.5 mg/g) was 
measured in 250 mM treatment (Table 2). 

Moreover, increasing salinity level had a 
significantly decreasing effect on contents of 
chlorophyll a, b and of chlorophyll a + b, while 
the lowest values were found at 250 mM sodium 
chloride level. Likewise, photosynthesis and 
transpiration rate and stomatal conductance 
declined significantly in the face of increasing 
salinity levels, while the lowest values for these 
parameters were obtained at 250 mM sodium 
chloride salinity level. Furthermore, increasing 
salinity level led to a significant decrease of 
nitrogen, phosphorus and potassium content of 
leaf. Conversely, it led to a remarkable increase 
in the sodium and chloride content of the leaf. As 
for RWC, the highest value (88.78%) was 
produced at without salinity application 
treatment (control), whereas the lowest (36%) at 
application of 250 mM sodium chloride (Table 
2).  

Soltanin cultivar exhibited more efficiency with 
respect to quantitative factors such as plant 
height, leaf area, fresh and dry weights of both 
stem and root than Fakhri cultivar (Table 2). 
Similarly, highest values for traits such as 
Proline content, content of chlorophyll a, b and 
of chlorophyll a + b, photosynthesis and 
transpiration rate, stomatal conductance and 
RWC were more in Soltanin cultivar than in 
Fakhri cultivar. In addition, Soltanin cultivar had 
the highest concentration of nitrogen, 
phosphorus and potassium, whereas Fakhri had 
the highest content of sodium and chloride.  

The highest plant height (21 cm) and highest 
fresh stem weight (85 gr) belonged to Soltanin 
cultivar in control, whereas Fakhri produced the 
lowest plant height (6.5 cm) and lowest fresh 
stem weight (28 g) in 250 mM sodium chloride 
treatment. As for dry stem weight, the highest 
(21 g) and lowest (6.5 g) values were obtained in 
control and 250 mM sodium chloride treatment, 
respectively, while both belonged to Fakhri 
cultivar. Soltanin cultivar was able to produce 
the highest (35 mg/g) proline content in 250 mM 
sodium chloride treatment. It also produced the 
highest contents of chlorophyll a (6 mg/g) and 
chlorophyll b (3.8 mg/g) in the leaf in control, 
which decreased with the increasing salinity 
level. Furthermore, the highest rate of 
photosynthesis (9.5 µmol.m-2.s-1) happened in 
control in Soltanin cultivar, whereas the lowest 
rate (5.2 µmol.m-2.s-1) happened in 250 mM 
sodium chloride treatment and in Fakhri cultivar.  
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Discussion  

Presence excess salt in planting medium was 
found to be one of the main reasons for 
decreased number of root, while extreme 
condition such as a concentration as high as 200 
to 250 mM of sodium chloride in the planting 
medium practically stopped root development. In 
addition, increased osmotic pressure in the 
medium combined with the increasing salt 
presence had a decreasing effect on root 
development, which subsequently delayed their 
appearance. Furthermore, increased salt 
concentration in the medium would lead to more 
negativity of already negative osmotic pressure 
in the root growth zone as well as toxic effect of 
high salt concentration, which would not create a 
favorable condition for root growth. 
Interestingly, the increased salt concentration in 
the environment not only negatively influenced 
root development, but also stem development. 

Authors believe that total decrease in fresh and 
dry weights of stem may not relate to efficiency 
of leaf area to produce photosynthetic 
substances, rather to decreased number of leaves, 
or more specifically to decreased leaf area. The 
change in plants as a result of increased salt may 
reveal as plant’s failure to take up more ions 
under salinity stress condition or failure in quick 
translocation of ions to leaves and their 
distribution in the leaf cells. During low 
concentrations of salt, as the uptake or 
translocation of the ions are characteristically 
selective, root begins to take up sodium ion in 
consistence with increasing salinity; however in 
high salinity levels this mechanism fails as there 
is no practical root development. Consequently, 
grape is classified among the salt-absorbing and 
salt-storing plants in the face of increasing salts 
in its planting medium (17). 

Grape cultivars differed in their response against 
various salinity levels. In saline soils, vegetative 
growth and leaf development are influenced in 
the first place. Furthermore, the decreased 
growth and development of plants in saline soils 
is linked with increased osmotic pressure 
associated with presence of sodium, chloride, 
magnesium and sulfate ions, which ultimately 
makes water less usable by the plant (16).  

One of the remarkable effects of salinity is 
declined vegetative features such as plant height 
and leaf area of grape. Majority of the authors 
have related such a decline to mitigated 
photosynthesis due to increased salinity levels 
(150-200 mM). In this study, also the decreased 
chlorophyll index as well as decreased rate of 

chlorophyll a and b as a result of increased 
salinity level has led to decreased dry weights of 
leaf, stem and roots of cultivars. Under stress 
condition, there is a competition between aerial 
organs and root in uptake of photosynthetic 
substances, which negatively influence these 
organs (15).  

In this experiment, increasing salinity level had a 
decreasing effect on RWC of the leaves. This 
may be accounted for by status of stomatas and 
increased transpiration rate of the leaves. 
Osmotic regulation is an indication of response 
to osmotic stress and when there is a water 
limitation caused by salinity stress, osmotic 
potential is declined and this in turn causes the 
reduction of RWC of the leaves.  

Osmotic regulation depend upon the cultivar as 
well as on decreased rate of water potential and 
this is safe to say that one of the mechanisms of 
tolerance against salinity in grape is to maintain 
high RWC of the leaf. RWC is mainly positively 
correlated with leaf area, dry leaf weight, 
chlorophyll content and other growth indices. 
Furthermore, increasing salinity level had a 
decreasing effect on chlorophyll content of the 
leaf, while this was more evident in the leaves of 
grape soltani than in cultivar fakhri In contrast, 
increasing salinity stress had a significantly 
increasing effect on proline content of the leaves, 
while this was more evident in cultivar  fakhri  
than cultivar soltani It is known that salinity 
stress reduces chlorophyll content, because the 
glutamate which is the primary constituents of 
chlorophyll and proline is consumed in favor of 
proline production. Furthermore, salinity stress 
induce glutamate ligase enzyme to transform 
glutamate into proline. Another reason for 
chlorophyll reduction is the increased use of 
nitrogen for proline synthesis. Proline plays a 
key part in maintaining the osmotic pressure and 
cytoplasmic enzymes and protects cell 
membrane from any damage through absorbing 
free radicals. Different researchers also believe 
that decreased chlorophyll content may be due to 
inhibitory effect of ions accumulated in 
chloroplast, chlorophyll degradation by oxidative 
stress caused by salt, activation of chlorophylase 
enzyme by salinity ions and its negative effect on 
protophyzine. Increasing salinity level leads to 
decreased chlorophyll biosynthesis through 
increased salt. It causes a rise in leaf temperature 
and consequently the stomatas are closed due to 
water limitation stress caused by salinity, at the 
same time due to synthesis of abscisic acid in the 
root and its translocation to the stomatas. In 
addition, shrinking of the mezophyllic cells 
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contribute to synthesis of abscisic acid and its 
translocation to stomatal cells. Decreased 
stomatal conductance as a result of this 
phenomenon leads to a rise in leaf temperature, 
because, as a rule the leaves get rid of the 
excessive heat through doing transpiration.  
 
Conclusion  
Results from the study revealed that Soltani 
cultivar was more tolerant against salinity than 
Fakhri cultivar, because Soltani produced higher 
values for the majority of morphological indices 
such as plant height, leaf area, dry and fresh 
weights of stem and root than Fakhri did. In 
addition, other mechanisms including RWC and 
proline concentration makes it a tolerant cultivar 
for overcoming salinity stress, whereas Fakhri 
could not potentially employ this mechanism as 
efficiently as Soltani could, due to lower 
accumulation of proline. 
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Table 1. A
nalysis of variance on different characteristic of grape affected by sanity and cultivars. 
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Table 2. M
ain effect salinity on different characteristics of grape. 
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Is Lysosomal Enzymes Changes Important In the Pathogenesis of Liver And Kidney Injury Induced By Short 
and Long Term Administration of Some NSAID' Drugs in Rats? 
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Abstract: Moderate lysosomal membrane permeabilization is an important inducer of apoptosis. The objective of 
this study was to investigate the harmful hepatotoxicity and nephrotoxicity effects induced by short and long term 
administration of paracetamol, nimesulide, and lornoxicam drugs in rats. Results revealed that liver and kidney 
lysosomal enzymes activities (ACP, β-NAG and β-GAL) were significantly increased by paracetamol followed by 
nimesulide in acute study as compared with chronic study, while no changes were observed in lysosomal enzymes of 
lornoxicam group in both studies.  Serum liver enzymes activities (AST, ALT and γ-GT) and (urea and creatinine) 
levels were significantly increased by paracetamol followed by nimesulide and lornoxicam in chronic study as 
compared with acute study. Liver and kidney GSH levels and antioxidant enzymes activities were significantly 
decreased by paracetamol followed by nimesulide in acute study as compared with chronic study, while no changes 
were observed by lornoxicam in both organs either in acute or chronic studies. Liver and kidney MDA levels were 
significantly increased by paracetamol followed by nimesulide in acute study as compared to chronic study. These 
results demonstrated that liver and kidney functions were affected by oxidative stress greatly by paracetamol than 
nimesulide or lornoxicam in both studies. 
[Omaima Salah-Eldin, Samy A. Abd El-Azim, Kamal M. Eldeib, Maged M. Barakat Is Lysosomal Enzymes 
Changes Important In the Pathogenesis of Liver And Kidney Injury Induced By Short and Long Term 
Administration of Some NSAID' Drugs in Rats?] Life Sci J 2012;9(4):1102-1113]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 167 
 
Key words: paracetamol; nimesulide; lornoxicam; Hepatotoxicity; nephrotoxicity; lysosomal enzymes; antioxidant 

enzymes. 
 
1. Introduction 

Hepatotoxicity is the potential complication of 
most drug therapies prevalent in patients treated with 
nonsteroidal anti- inflammatory drugs (NSAIDs) 
(Bjornsson, 2010). NSAIDs are the most frequently 
prescribed therapeutic agents. Due to its over use, 
pronounced side effects occur, which range from 
mild, transient elevations in serum transaminases to 
pronounced hepatocellular and/or cholestatic injury 
sometimes leading to fatal fulminant hepatitis. Cases 
of reported hepatotoxicity are one of the important 
reasons resulting in withdrawal of some of the 
popular NSAIDs (Han et al., 2010). 

Paracetamol is a widely used analgesic and 
antipyretic drug and is safe at therapeutic doses but 
accidental or intentional overdose causes acute liver 
and kidney failure (Boutis and Shannon. 2001and 
Larson et al., 2005). Because of its clinical 
importance Paracetamol -induced acute toxicity has 
become an indispensable model for studying drug-
induced liver and kidney injury. At therapeutic doses, 
PAR is metabolized via glucuronidation and 
sulfuration reactions occurring primarily in the liver, 
and results in water-soluble metabolites that are 
excreted via the kidney. 

Nimesulide (N-(4-nitro-2-phenoxyphenyl) 
methanesulfonamide), an NSAID with anti-
inflammatory, anti-pyretic and analgesic properties, is 
one of the most prescribed drug with largest market 
as compared to other NSAIDs (Kalra et al., 2009). 
Reactive oxygen species (ROS) and resultant 
mitochondrial dysfunction has been implicated as a 
general mechanism in the toxicity of many NSAIDs 
(Han et al., 2010). Several groups have suggested that 
intracellular ROS generation may also constitute a 
conserved apoptotic event and cite ROS production as 
a critical determinant of toxicity associated with 
exposure to such drugs (Zhang et al., 2010). As 
mitochondria are the major site of ROS production, 
hence they may create adequate oxidative stress 
which may lead to organelle dysfunction, ultimately 
leading to cell death. Mitochondria have also been 
found to be frequently involved in the toxicity of 
many drugs and other xenobiotics and have been the 
subject of excellent reviews (Han et al., 2010). 

Lornoxicam, a new oxicam derivative, is a 
strong anti-inflammatory agent. Studies have shown 
that lornoxicam inhibits polymorphonuclear (PMN) 
leukocyte migration, superoxide release from human 
PMN leukocytes and nitric oxide release from 
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macrophages (Pruss et al., 1990; Berg et al., 1999 and 
Radhofer-Welte and Rabasseda, 2000). 

In chronic health problems where use of 
NSAIDs becomes imperative, it is logical to search 
for alternative/complimentary medicines which can 
reduce its toxicity. In cases of liver injury, 
antioxidants hold promise. 

The aim of the present study was undertaken to 
investigate the comparative biochemical changes in 
liver and kidney of rats induced by NSAIDs in vivo, 
and also to identify the drugs most commonly 
responsible for lysosomal enzymes dysfunctions in 
vitro. 

 
2. Materials and Methods 

Animals 
The animal studies were carried out in 

compliance with policies outlined in the ‘Guide for 
the Care and Use of Laboratory Animals’, published 
by the US National Institute of Health (NIH 
Publication No. 85-23, revised 1996). Experiments 
were carried out on adult male Albino rats aged 10-12 
weeks and weighing 150-200 g obtained from the 
animal house of the National Research Centre (Giza, 
Egypt). Rats were housed in groups of five per cage 
under controlled environmental conditions of 
temperature and humidity and exposed to a 12-h 
light/dark cycle. Unless otherwise indicated, animals 
were fed on normal laboratory chow and given tap 
water ad libitum throughout the experimental work. 
Experimental protocol 

Animals were divided into two main groups 
acute (4 days) and chronic (4 weeks), then, each main 
group was further subdivided into 4 subgroups as 
follows: I) Normal control (C) group: received 1% 
tween 80 in distilled water as a vehicle. II) 
Paracetamol-treated group (PAR): received 
paracetamol in a dose of 500mg/kg b.wt./day (Garba 
et al., 2009). III) Nimesulide- treated group (NIM): 
received nimesulide in a dose of 18mg/kg b.wt./day 
(Singh et al., 2003). IV) Lornoxicam- treated group 
(LOR): received lornoxicam in a dose of 
1.4mg/kg/day (Ayan et al., 2008). All groups were 
administered the different drugs for four days (acute 
study) and four weeks for the (chronic) one. 
Drugs and Chemicals 

Drugs: Paracetamol (N-acetyl p-amino phenol) 
obtained from Amiriya pharmaceutical industries; 
nimesulide (4-Nitro-2-phenoxymethane 
sulphonanilide) obtained from Sigma pharmaceutical 
industries; lornoxicam (Chlorotenoxicam) obtained 
from Delta pharmaceutical industries, Egypt. All 
chemicals for which source is not noted were of 
analytical grade from Sigma, Fluka, BDH, Park, and 
Riedel-de Haën. 
 

Assays 
At the end of the experimental period, the 

animals were fasted overnight and were then 
sacrificed by cervical decapitation (between 9:00 and 
11:00 am), 24 h after the last dose application. Blood 
samples were obtained from the Retro-orbital venous 
plexus (by means of fine capillary glass tube), in 
clean and dry heparinized centrifuge tubes (Becton 
Dickinson Co., Rutherford, NJ) and centrifuged (800 
x g, 15 min, 4 oC). The separated plasma was used for 
the colorimetric assay of Alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) 
activities (Reitman and Frankel, 1957), while plasma 
γ-glutamyl aminotransferase (γ-GT) was determined 
by kinetic colorimetric method according to Szasz 
and Persijn (1974). Plasma urea and creatinine 
concentrations were measured according to Mackcy 
and Mackay (1982) and Bartles and Bohmer (1972) 
respectively. 

Immediately after decapitation, rats were 
dissected for isolation of liver and both kidneys. The 
separated liver and kidneys were rinsed with ice-cold 
saline, blotted dry, weighed, and homogenized in ice 
cold normal saline using a Potter Elvehjem 
Homogenizer fitted with a Teflon plunger. 
Homogenates were sonicated at a low frequency (10 
kHz), centrifuged at 3,000 rpm for 15 minutes at 4oC 
to remove the nuclear debris using  (Sigma Lab. 
Centrifuge 3K30), fractions of the resultant 
supernatant were used for the assays of reduced 
glutathione (GSH) according to the method of Ellman 
(1979) as modified by  Ahmed et al. (1991), 
malondialdehyde (MDA) by the method of Buege and 
Aust (1978), the activity of catalase (CAT) was 
determined by the method of  Takahara et al.(1960) 
and protein content (Lowry et al., 1951). 

Cytosolic fractions of liver and kidney are 
prepared by centrifuging homogenates (30,000 r.p.m, 
15 min, 4oC), using (Sigma Lab. Centrifuge 3K30) 
and the cytosolic fractions were separated and used 
for superoxide dismutase (SOD) determination 
(Marklund and Marklund, 1974). 
Preparation of liver lysosomal fraction: 

Liver lysosomal fraction was prepared according 
to the method of Tanaka and Iisuka (1968). 1 gm of 
liver tissue was homogenized in 3 ml of 0.25 M 
sucrose buffer (pH 7.4). After homogenization the 
volume were adjusted to 6 ml with sucrose buffer. 
The homogenates were then centrifuged (820 xg, 15 
min, 4oC). The supernatant was separated and the 
sediment washed and recentrifuged under the same 
condition, then the supernatant was separated and 
added to the first supernatant. The whole lysosomal 
fractions were prepared by centrifuging the combined 
supernatant (14,000 xg, 15 min, 4oC). The sediment 
was washed and resuspended in 0.25 M sucrose 
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buffer and this step was repeated three times for 
isolating pure lysosomal fraction. After washing and 
purification, the sediment was resuspended in 0.25 M 
sucrose buffer to give 1 g liver weight per 1.25 ml 
sucrose buffer. 
Preparation of kidney lysosomal fraction: 

Kidney lysosomal fraction was prepared 
according to the method of Shibco and Tappel (1965) 
and  Meisner (1981). After the capsule and fat were 
removed, the kidneys were longitudinally divided, 
and then the cortex separated from the remainder of 
the kidney. The renal (cortex 0.4) gm was then 
homogenized in 3 ml 0.25 M sucrose buffer and 
centrifuged (2000 rpm, 5 min, at 4oC). The resulting 
supernatant fraction was centrifuged (9000 rpm, 15 
min at 4oC), the obtained supernatant was stored at 
4oC. The lysosomal pellets of every gram of kidney 
used were then resuspended in 2 ml of 0.25 M 
sucrose buffer pH 7.4 (Ngha and Ogunleye, 1983). 

The activity of the three lysosomal enzymes acid 
phosphatase (ACP), N-acetyl-β-glucosaminidase (β-
NAG) and β-galactosidase (β-GAL) has been 
measured in both liver and kidney according to the 
method described by Van Hoof and Hers (1968) as 
modified by Younan and Roseleff (1974). 
Statistical Analysis 

The results were expressed as the mean ± SE 
and analyzed for statistical significance by one-way 
ANOVA followed by Tukey’s post-hoc test for 
multiple comparisons, using SPSS program version 
10. Unless otherwise indicated, values were 
considered statistically significant at p< 0.01 and 
<0.05. 
 
3.Results 
Serum markers of liver damage AST, ALT and γ-
GT activities: 

Table (1) shows that the activities of serum 
enzymes AST, ALT and γ-GT were markedly 
increased by the administration of PAR, NIM and 
LOR in rats either after acute or chronic periods when 
compared with their control groups. The elevation of 
liver biomarkers was more pronounced in chronic 
study than acute one. Moreover, PAR-administration 
induces liver biomarkers enzymes more than NIM or 
LOR-administration in both studies. 
Serum creatinine and urea levels 

Serum creatinine and urea levels were markedly 
increased after administration of PAR, NIM or LOR 
after 4 days (acute) and 4 weeks (chronic) periods 
when compared with their control groups.  Another 
important observation was that the increases in these 
parameters were found to be higher in chronic than in 
acute study (Fig.1). 

 

Hepatic GSH, MDA levels, catalase and SOD 
activities 

Rats administered with either PAR or NIM 
resulted in significant reduction of the activities of 
CAT and SOD and the level of GSH, and significant 
elevation of the hepatic MDA levels compared to 
their control groups throughout 4 days and 4 weeks 
administration (PAR>NIM); and these changes were 
marked in acute than in chronic study. In contrast, no 
significant changes were observed in hepatic GSH 
and MDA levels, Catalase and SOD activities of 
LOR-administered groups either in acute or chronic 
periods when compared with their control groups 
(Fig. 2). 
Hepatic lysosomal enzymes (ACP, β-NAG and β-
GAL) activities 

Table (2) reveals that the activities of hepatic 
lysosomal enzymes ACP, β-NAG and β-GAL were 
significantly increased in PAR-administered groups 
followed by NIM-administered groups when 
compared to either acute or chronic control groups. 
More pronounced changes in these parameters were 
obtained in the acute study when compared chronic 
one. However, no changes in the activities of hepatic 
lysosomal enzymes were observed in LOR-
administered groups in both studies when compared 
with their control groups. 
Renal GSH, MDA levels, catalase and SOD 
activities 

 As indicated in figure (3) PAR, NIM or LOR 
administration to rats significantly reduced renal GSH 
level and the activities of the antioxidant enzymes 
along with the increased  levels of renal MDA 
compared to normal controls in acute and chronic 
studies. However, LOR-administered group showed 
no significant alterations in renal in the studied 
parameters when compared to control groups in acute 
or chronic studies.  
Renal lysosomal enzymes (ACP, β -NAG and β -
GAL) activities 

Renal activities of lysosomal enzymes ACP, β-
NAG and β -GAL were significantly increased after 
the administration of either PAR or NIM to rats when 
compared to their control groups throughout 4 days 
and 4 weeks treatment periods. A significant rise in 
renal activities of enzymes ACP, β-NAG and β -GAL 
were observed after PAR-administration in 
comparison with NIM-administration, in addition, 
PAR or NIM administration to animals was found to 
induce significant increase in these parameters  in 
acute than in chronic study.  However, the activities 
of renal lysosomal enzymes were not significantly 
altered after LOR-administration in both studies when 
compared with their control groups (Table 3). 
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Table (1): Effect of daily administration of paracetamol (PAR) (500mg/kg), nimesulide (NIM) (18mg/kg ) and lornoxicam (LOR) 
(1.4mg/kg ) for  4 days (acute) and 4 weeks (chronic)  on AST, ALT and γ-GT activities in (U/L) in rat serum in comparison with 
their normal controls (NC).    
 

 Acute Chronic 
 Groups 

   
parameter 

NC PAR NIM LOR NC PAR NIM LOR 

AST 
 38.34±1.9 64.01**± 

2.7 
63.89**± 

2.7 
57.97**± 

2.4 
38.28± 

1.9 
95.25**± 

2.9 
83.69**± 

3.1 
77.99**± 

2.6 

ALT 
 32.33±1.2 56.15**± 

2.1 
53.09**± 

2.6 
50.66**± 

1.9 
35.18± 

1.7 
79.52**± 

2.9 
72.04**± 

2.4 
68.8**± 

3.7 
 

γ-GT 
24.9± 

1.3 
63.71**± 

3.1 
58.94**± 

2.4 
42.43**± 

2.5 
23.5± 

1.7 
82.5**± 

4.2 
81.03**± 

3.9 
70.5**± 

3.6 
 

 
Table (2): Effect of daily administration of paracetamol (PAR) (500mg/kg), nimesulide (NIM) (18mg/kg ) and lornoxicam (LOR) 
(1.4mg/kg ) for 4 days (acute) and 4 weeks (chronic) on ACP, β-NAG and β-GAL activities in (nmol/ml/h) in rat liver 
homogenates in comparison with normal controls (NC). 

 Acute Chronic 

Groups   
      
parameter

NC PAR NIM LOR NC PAR NIM LOR 

ACP 1243.85±7
3.2 

7274.05**± 
406.7 

5698.63**± 
414.8 

1321.2± 
101.2 

1275.2± 
57.2 

3843.57**± 
164.9 

3217.28**±
139.8 

1296± 
49.7 

β-NAG 415.19± 
18.8 

1146.59**± 
50.1 

842.88**± 
58.6 

543.91± 
23.7 

452.81± 
15.9 

840.6**± 
56.8 

791.23**± 
61.01 

494.24± 
21.5 

β -GAL 238.31± 
10.9 

779.32**± 
42. 5 

766.55**± 
49.2 

250.94± 
13. 5 

283.51± 
12.9 

742.57**± 
32.2 

711.62**± 
31.4 

326.87± 
14.6 

 

 
Table (3): Effect of daily administration of paracetamol (500mg/kg), nimesulide (18mg/kg ) and lornoxicam (1.4mg/kg ) for 4 
days (acute) and 4 weeks (chronic) on ACP,  β-NAG and β-GAL activities in (nmol/ml/h) in rat kidney homogenates in 
comparison with their normal controls (NC). 

 Acute Chronic 
Groups   

                     
parameter

NC PAR NIM LOR NC PAR NIM LOR 

ACP 1309.91± 
91.4 

2695.53**± 
199.8 

2151.2**± 
153.7 

1522.37± 
117.28 

1337.14± 
76.6 

1741.73**± 
76.5 

1631.37*± 
75.5 

1480.00±
64.8 

β-NAG 387.89± 
20.2 

1532.95**± 
66.4 

934.92**± 
40.7 

494.07± 
33.6 

379.71± 
16.8 

994.23**± 
61.6 

787.98**± 
65.6 

449.94± 
19.9 

β -GAL 317.94± 
13.8 

705.13**± 
30.9 

615.6**± 
26.2 

336.72± 
19.9 

306.11± 
12.8 

476.878**± 
37.8 

454.38**± 
23.9 

322.62± 
13.1 
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Fig. (1). Changes in serum creatinine and urea levels in rats treated 
with either paracetamol (PAR), nimesulide (NIM) or lornoxicam 
(LOR) for 4 days (acute) and 4 weeks (chronic). 
The values presented as percentage of normal control ±SEM of 
eight rats in each group. 
(*) significantly different from normal control at p<0.05. 
(**) significantly different from normal control at p<0.01. 
 
 

 
 
Fig. (2). Changes in hepatic content of reduced glutathione (GSH), 
malondialdhyde (MDA) and the activities of catalase (CAT), 
superoxide dismutase (SOD) in rats treated with either paracetamol 
(PAR), nimesulide (NIM) or lornoxicam (LOR) for 4 days (acute) 
and 4 weeks (chronic). 
The values presented as percentage of normal control ±SEM of 
eight rats in each group. 
 (*) significantly different from normal control at p<0.05. 
(**) significantly different from normal control at p<0.01. 
 

 
 
Fig. (3). Changes in renal content of reduced glutathione (GSH), 
malondialdhyde (MDA) and the activities of catalase (CAT), 
superoxide dismutase (SOD) in rats treated with either paracetamol 
(PAR), nimesulide (NIM) or lornoxicam (LOR) for 4 days (acute) 
and 4 weeks (chronic). 
The values presented as percentage of normal control ±SEM of 
eight rats in each group. 
(*) significantly different from normal control at p<0.05. 
(**) significantly different from normal control at p<0.01. 

4.Disscusion 
Hepatotoxicity is a well known reason for drug 

withdrawal, or delay in the development of safe 
therapeutics. A number of researches elucidated that 
NSAIDs are highly liver specific, causing irreversible 
or reversible toxicity depending on the severity, in 
humans and animal models (Wallace et al., 2010). 
The present study showed that the activities of serum 
enzymes AST, ALT and γ-GT were markedly 
increased by the administration of PAR, NIM and 
LOR in rats either after acute or chronic periods when 
compared with their control groups. The elevation of 
liver biomarkers was more pronounced in chronic 
study than acute one. Moreover, PAR-administration 
induces liver biomarkers enzymes more than NIM or 
LOR-administration in both studies.  

The safety of the chronic use of PAR at 
therapeutic dose has generated a lot of hot debate 
(Watkins et al., 2006). At therapeutic doses, PAR is 
metabolized via glucuronidation and sulfuration 
reactions occurring primarily in the liver, and results 
in water-soluble metabolites that are excreted via the 
kidney. As a result of the metabolic conversion of 
PAR by the microsomal CYP-450 enzyme system, a 
highly reactive intermediate, N-acetyl-p-
benzoquinoneimine (NAPQI) is produced (Dahlin et 
al., 1984). NAPQI directly reacts with glutathione 
(GSH) and at overdoses of PAR, the depletion of 
cellular GSH occurs which is coincide with our 
results. This allows NAPQI to bind to cellular 
proteins and initiate lipid peroxidation, leading to 
hepatic injury (Dahlin et al., 1984; Kanbur et al., 
2009 and Wilhelm et al., 2009) and renal (31) injury, 
which subsequently alters the liver function tests 
(LFTs) (Nirmala et al., 2012; Sabir et al., 2012 and 
Salminen et al., 2012). 

The current study showed that NIM induced 
elevated levels of  serum activities of AST, ALT and 
γ-GT associated with adverse reactions in the liver, 
including hepatocellular necrosis, and/or intrahepatic 
cholestasis (Boelsterli, 2002a). Licata et al. (2010) 
found that 70% of the patients had liver damage 
attributable to NIM. Moreover, the number of patients 
with elevated aminotransferases during treatment 
with NIM is, however, increasing, and cases of 
fulminant and subacute hepatitis, sometimes fatal, 
have been documented. The formation of nitroso- or 
hydroxylamine reactive metabolites of NIM has been 
suggested to be responsible for the liver damage from 
the drug (Boelsterli, 2002b), like that of reactive 
metabolite injury from diclofenac, paracetamol and 
other hepatotoxins (Boelsterli, 2002a). However, 
there is no evidence to support this reactive 
metabolite hypothesis of cell injury by NIM. Ong et 
al. (2006) data confirm and extend earlier studies 
demonstrating a clear mitochondrial hazard 
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precipitated by NIM (Moreno-Sanchez et al., 1999; 
Mingatto et al., 2000 & 2002; and Moreno et al., 
2007). Reduction in mitochondrial ATP and other 
functions has been observed with NIM following 
administration of high doses of the drug to rats. This 
phenomenon is related to uncoupling of oxidative 
phosphorylation like that observed with acidic 
NSAIDs and might account for the development of 
liver injury by these drugs. Reduction in ATP may 
initiate apoptosis by these drugs (Rainsford, 2006 and 
Tripathi et al., 2010 & 2011). 

Our results of elevation of serum levels of 
aminotransferases by NIM are in accordance with 
Borku et al. (2008) a case report in a male kitten and 
many clinical studies of Betrosian et al. (2009).  

The current study showed that the increase in 
serum transaminases levels (AST, ALT and γ-GT) 
with treatment by LOR may be explained due to LOR 
has been approved to be eliminated predominantly by 
hepatic biotransformation. Its major metabolite is the 
pharmacologically inactive 5V-hydroxylornoxicam 
(Bonnabry et al., 1996), which accounted for up to 
95% of total intrinsic lornoxicam clearance and 
cytochrome P450 2C9 (CYP2C9) has been proved to 
be the principal CYP isozyme involved in the main 
metabolic pathway (Balfour et al., 1996 and 
Radhofer-Welte and Rabasseda, 2000). This might 
account for alteration of liver function tests by 
treatment with LOR. 

In the present study, we assessed the 
nephrotoxic effects caused by acute and chronic 
administration of different NSAIDs. Our results 
showed that serum creatinine and urea levels were 
markedly increased after administration of PAR, NIM 
or LOR after acute and chronic periods when 
compared with their control groups, and the rise in 
these parameters were found to be higher in chronic 
than in acute study (Fig.2). 

Plasma urea and creatinine levels were 
significantly increased in groups treated with PAR, 
demonstrating the deterioration of the renal function, 
in comparison with those of the control group. These 
findings are consistent with the results of a previous 
study in which PAR was administered to rats (Fouad 
et al., 2009 and Ghosh et al., 2010). The mechanisms 
involved in PAR-induced cell death in nephrotoxicity 
may differ from hepatotoxicity, as suggested by the 
fact that N-acetylcysteine can prevent in vivo PAR-
induced hepatic damage (Flanagan and Meredith, 
1991 and Kozer and Koren, 2001) but did not prevent 
renal cell death. PAR drug-induced nephrotoxicities 
are often associated with marked elevations in blood 
urea nitrogen, serum creatinine and acute tubular 
necrosis (Verpooten et al., 1998). These findings 
could be attributed to the ability of PAR overdose to 
induce an inflammatory reactions with increased 

production of α-tumor necrosis factor (TNF-α) in the 
renal tissue (Fouad et al., 2009 and Ghosh et al., 
2010). This is in agreement with a number of 
previous studies which showed that other nephrotoxic 
drugs can induce renal inflammation with increased 
generation of (TNF-α) (Kuhad et al., 2007 and Zager, 
2007). Moreover, PAR-induced nephrotoxicity may 
be explained due to this metabolic activation of PAR 
to the reactive metabolite, NAPQI (Hart et al., 1994).   

Nimesulide treated groups showed significantly 
elevated serum levels of urea and creatinine which 
were higher in chronic than in acute study, in the 
same time they were lower than in PAR groups in 
both studies when compared with their control 
groups. Our results are consistent with Borku et al. 
(2008), who reported a case of nimesulide-induced 
reversible acute biliary injury and renal failure in a 
three month old kitten.  The results revealed high 
serum levels of urea and creatinine. Renal adverse 
effects to this drug may be attributed to the inhibition 
of prostaglandin synthesis, an increase in renal 
vascular resistance with a concomitant decrease in 
diuresis, golmerular filtration rate (GFR), and renal 
blood flow acute reversible renal failure (Apostolou 
et al., 1997; Balasubramaniam, 2000 and Prevot et al., 
2004). 

The results of the current study revealed a 
remarkable increase in serum levels of urea and 
creatinine of LOR- treated groups in both studies 
(acute and chronic), which were found higher in 
chronic than in acute study, but still lower than PAR 
and NIM-treated groups when compared with their 
control groups. LOR had high therapeutic potency 
and less gastrointestinal side effect when compared to 
naproxen (Radhofer-Welte and Rabasseda, 2000). 
Pohlmeyer-Esch et al. (1997) investigated different 
doses of LOR (such as 0.06, 0.16 or 0.40 mg/kg/day) 
for chronic toxicity in rats. In their study, drug related 
and dose dependent toxicity of lornoxicam mainly 
included mortality, reduced body weight gain, some 
clinicopathological changes (such as anaemia 
resulting from blood loss), renal damage (renal 
papillary necrosis) and gastrointestinal mucosal 
lesions but none of these changes was present after 
the recovery period. Our study differs from 
Pohlmeyer-Esch et al. (1997) study by administration 
of higher doses of LOR by intraperitoneal route but 
not orally. We preferred the dose of 1.4 mg/kg for 
LOR since it was found to be fully effective to 
prevent hyperalgesia in rats (Bianchi and Panerai, 
2002). According to Sen et al. (2006) the use of LOR 
alone caused deleterious effects on gastric and renal 
systems on the fifteenth day which were indicated by 
histological lesions, where as the administration of 
lornoxicam and nitroglycerin together prevented these 
side effects. 
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The present results indicated in figures 3&5 
cleared that PAR-treatment to rats produces a 
significant elevation of hepatic and renal MDA levels 
in both studies which is more obvious in acute than 
chronic study.  These findings are consistent with a 
previous study (Wu et al., 2010). Previous studies 
have shown that the elevation of hepatic and renal 
MDA levels can be attributed in part to NAPQI which 
is the reactive metabolite product caused by PAR-
induced hepatotoxicity and nephrotoxicity, leads to 
GSH depletion and covalently binds to cysteine 
residues on proteins, which results in lipid 
peroxidation reaction (Dahlin et al., 1984). Moreover, 
the Increase in the levels of MDA in the PAR-treated 
group is in agreement with the findings of other 
researchers (Olaleye and Rocha, 2008; Sabir and 
Rocha, 2008; Bhadauria and Kumar, 2009; Kanbur et 
al., 2009; Wilhelm et al., 2009;  Fouad and Jresat, 
2012 and Sabir et al., 2012). Manimaran et al. (2010) 
stated that PAR reduced hepatic GSH by 60–90%, 
indicating inefficient detoxification of NAPQI and its 
eventual availability for interaction with the cellular 
macromolecules. Treatment with PAR caused a 
statistically significant decrease in hepatic and renal 
SOD activities. Reduction in the activity of SOD is 
likely to be a result of futile cycling of P450, caused 
by NAPQI which utilized reducing equivalent of 
NADPH with concomitant reduction of molecular 
superoxide anion radical (O2· –), hence there will be a 
reduction in superoxide dismutase activity (Bessems 
and Vermeulen, 2001 and Phil et al., 2012). 
Moreover, the present results agree with Fouad et al. 
(2009) who also indicate that increased production of 
TNF-α, the pro-inflammatory cytokine, in renal tissue 
that was observed in their study indicates that 
inflammation is also involved in the pathogenesis of 
PAR-induced nephrotoxicity and also agree with 
Cekmen et al. (2009) ,Ghosh et al. (2010) and Ahmad 
et al. (2012). 

Catalase is a crucial enzyme in cellular 
antioxidative defense mechanisms and efficiently 
degrades endogenously produced hydrogen peroxide. 
Catalase activity was found to be significantly 
decreased after a toxic PAR dose. Our results are in 
accordance with Mirochnitchenko et al. (1999), and 
Rajesh and Parames (2006) who reported that catalase 
activities were significantly diminished following 
toxic PAR dose (Fouad and Jresat 2012 and Sabir et 
al., 2012). This would allow for the accumulation of 
reactive oxygen species and hydrogen peroxide, 
which can exacerbate the hepatocellular damage 
initiated by NAPQI. Also increased reactive oxygen 
species (ROS) production, impairs mitochondrial 
respiration, causes ATP depletion, opens the 
mitochondrial permeability transition pore and makes 
the mitochondrial inner membrane abruptly 

permeable to solutes up to 1500 Da (James et al., 
2003 and Jaeschke and Bajt, 2006). These events lead 
to onset of the mitochondrial permeability transition 
(MPT), which is a common pathway leading to both 
necrotic and apoptotic cell death (Yang and 
Salminen, 2011). 

The present results of repeated dosing of PAR-
treatment to rats decreases their sensitivity to its 
hepatotoxic effects, which are associated with 
oxidative stress and glutathione depletion are in 
accordance with P J O'Brien (2000). 

Resistance to PAR hepatotoxicity and 
nephrotoxicity produced by repeated exposure to 
PAR is partially attributable to upregulation of 
hepatic glucose-6-dehydrogenase (G6PD) and 
glutathione reductase (GR) activity as an adaptive and 
protective response to oxidative stress and glutathione 
depletion. Ghanem et al. (2009) indicates that chronic 
ingestion of the drug (several tablets per day, for 
weeks) leads to development of tolerance to the toxic 
effects of PAR, usually delaying the onset of liver 
injury. Tolerance to PAR toxicity also occurs in 
experimental animals such as mice and rats and the 
mechanism is likely multifactorial (Shayiq et al., 
1999; Dalhoff et al., 2001 and Aleksunes et al., 
2008). As we mentioned before that PAR is 
metabolized in the liver mainly by glucuronidation 
and sulfation, thus generating the non toxic 
metabolites PAR-glucuronide (PAR-glu) and PAR-
sulfate (Thomas, 1993). PAR-glu excretion in bile is 
mediated by the canalicular multidrug resistance-
associated protein 2 (Mrp2) (Xiong et al., 2000). 
Basolateral efflux of PAR-glu in liver may also occur 
and has been linked to the expression of Mrp3 
(Manautou et al., 2004), an ATP-dependent 
transporter expressed on the basolateral domain of the 
hepatocyte (Crocenzi et al., 2004). Ghanem et al. 
(2005 & 2009) demonstrated that pretreatment with 
PAR led to a marked increase in the hepatic 
expression and activity of Mrp3 that was correlated 
with significant shift from canaclicular to basolateral 
efflux of PAR-glu and a decrease in its enterohepatic 
recirculation. Thus, increased expression of the 
basolateral Mrp3 transporter relative to the 
canalicular Mrp2 transporter is associated with a shift 
from biliary to basolateral and thereby urinary 
excretion of PAR-glu.  This decrease in enterohepatic 
recirculation is postulated to contribute to PAR-
decreased hepatotoxicity and nephrotoxicity by 
minimizing exposure to the liver and kidney and PAR 
activation to the toxic reactive metabolite. 

These alterations may contribute to explain the 
resistance to liver toxicity of the drug, in addition to 
other well characterized mechanisms (Shayiq et al., 
1999; Dalhoff et al., 2001 and Aleksunes et al., 
2008). 
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Rats treated with NIM showed a significant 
increase in hepatic and renal MDA levels in both 
studies which is obvious in acute more than chronic 
study. However, the hepatic and renal MDA levels 
still lower than PAR-treated groups. Also, our 
experimental result here showed significant decrease 
in hepatic and renal GSH level, SOD and CAT 
activities in acute study which increase gradually in 
chronic treatment but still significant lower than 
PAR-treated group when compared with their control 
groups. This finding is in agreement with Tripathi et 
al. (2010) (in vitro study) who stated that 
mitochondria are known to be a major source of 
intracellular ROS generation and are particularly 
vulnerable to oxidative stress. We suggest that 
oxidative damage synchronized with mitochondrial 
damage and subsequent apoptosis is the main cause 
of NIM-induced cytotoxicity in hepatic cells. Tripathi 
et al. (2011) indicated that NIM exposure caused 
significant alterations in the antioxidant level leading 
to oxidative stress. Roig et al. (2002) showed that 
NIM (5 mg/kg/ day) for 8 days reduced renal blood 
flow in dogs. Nimesulide injected acutely was shown 
to reduce renal blood flow in newborn rabbits (Prevot 
et al., 2004). In Al Suleimani et al. (2010) study, a 
combination of nimesulide and cisplatin (CP) 
exaggerated renal tissue damage, as demonstrated by 
histopathology in rats. 

LOR-treated groups showed insignificant 
changes in hepatic MDA levels, GSH content as well 
as hepatic SOD and CAT activities in both studies 
which indicate that LOR may cause liver damage 
without oxidative stress. These findings are in 
accordance with Ayan et al. (2008) which 
demonstrated that LOR can inhibit oxidative tissue 
damage in the trachea and the lungs induced with 
direct intratracheal application of peroxynitrite and 
with Sen et al. (2006) who also reported that CAT 
and GSH levels increased in LOR-treated group 
compared to those in control groups. It was 
demonstrated that oxicams are more reactive against 
ROS than NIM and ibuprofen in rats (Van 
Antwerpen, 2004) and moreover LOR appears to be a 
significantly better antioxidant than tenoxicam. It was 
stated that the antioxidant properties of lornoxicam 
might be related to its chemical structure. Bulbuloglu 
et al. (2005) concluded that the use of lornoxicam 
was effective in decreasing the oxidative stress of 
tissue during peritonitis. Based on these data, it is 
assumed that although LOR may cause liver and 
kidney damage but without ROS formation. 
According to Baliga et al. (2010) study, it was shown 
that LOR in a dose of 16 mg/day had an early onset 
of action and a better tolerability profile as compared 
to diclofenac 150 mg/day in the treatment of adult 
Indian patients with osteoarthritis. It could be 

therefore a safer and alternative option in the 
symptomatic treatment of patients with osteoarthritis 
with lesser dosing frequency.  They believe that this 
effect of LOR is not only a result of cyclo-oxygenase 
inhibition but also is attributable to its nitric oxide 
(NO) and superoxide inhibitory properties as 
mentioned in previous studies (Pruss et al., 1990 and 
Radhofer-Welte and Rabasseda, 2000). 

Our results in figures 4&6 concerning lysosomal 
enzymes are consistent with Khandkar et al. (1996) 
which suggest that PAR toxicity specifically induced 
the synthesis of the lysosomal enzymes and 
moreover, Bhadauria and Kumar (2009) suggested 
that PAR toxicity specifically induced the synthesis 
of the lysosomal enzymes in both organs (liver and 
kidney).The present results also showed NIM-treated 
groups produce significant increase in hepatic and 
renal lysosomal enzymes activities (ACP, β-NAG and 
β-GAL) in both studies but in acute more than 
chronic, on the other hand,  NIM-treated groups 
showed lesser significant lysosomal enzymes 
activities than PAR-treated groups when compared 
with their normal controls. As we discussed above 
that lysosomal enzymes may increase under 
pathological conditions and under the effects of some 
xenobiotics (e.g. drugs) which leads to labialization 
of the lysosomal membrane which leads to leakage of 
lysosomal enzymes (Khandkar et al., 1996 and Sabir 
and Rocha, 2008).  

However, LOR-treated groups in this study 
showed insignificant changes in hepatic lysosomal 
enzymes activities (ACP, β-NAG and β-GAL) in both 
studies when compared with their control groups.The 
reason for this normalcy may be attributed to the anti-
inflammatory effect of the drug, probably due to 
stabilization of the lysosomal membrane 
(Poonguzhali et al., 1998).  

Poonguzhali et al. (1998) showed that 
tenoxicam, which is a member of oxicams family 
produce stabilization of lysosomal membrane which 
may be attributed to the anti-inflammatory effect of 
the drug, probably. These findings indicate that LOR 
may exert the same effects as tenoxicam on liver and 
kidney lysosomal membranes. Also as shown above 
in the present results, LOR-treated groups showed 
insignificant changes in the antioxidant system which 
indicate that LOR does not produce ROS that may 
alters the stability of lysosomal membranes as well as 
the cell membranes. These alterations in lysosomal 
enzymes may contribute to explain the hepatotoxicity 
and nephrotoxicity under the effects of some 
NSAIDS drugs which leads to labiliazation of the 
lysosomal membrane which leads to leakage of 
lysosomal enzymes (Khandkar et al., 1996 and 
Bhadauria and Kumar, 2009).  
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Lornoxicam treated groups in this study showed 
insignificant changes in hepatic lysosomal enzymes 
activities (ACP, β-NAG and β-GAL) in both studies 
when compared with their control groups. 

The results concerning repeated exposure to 
PAR and NIM were consistent with those of Ghanem 
et al. (2005 & 2009) studies which indicate that the 
alterations in the antioxidant system in both studies 
(acute and chronic) may contribute to explain the 
resistance to liver and kidney toxicity of both drugs 
(PAR and NIM). 

Excessive lysosomal enzymes synthesis may be 
attributing to the membrane lipids damage. In the 
present study, a rise was found in the liver and renal 
lysosomal enzymes activity which appears to be a 
cause of increased membrane lysis and cell damage. 
This effect is exaggerated with changes in the 
antioxidant system in liver and kidney. 

 
Conclusions 

In conclusions, the present study showed that 
paracetamol is the most hepatotoxic and nephrotoxic 
drug than nimesulide and lornoxicam. Resistance to 
xenobiotic hepatotoxicity and nephrotoxicity 
produced by repeated exposure (chronic) is partially 
attributable to upregulation of antioxidant defense 
system activity as an adaptive and protective response 
to oxidative stress. Also, these results indicate that 
lornoxicam may induce hepatotoxicity and 
nephrotoxicity but not associated with oxidative 
stress. Among the treated groups studied, only 
lornoxicam showed that the least changes in most of 
the parameters measured in the current study. These 
findings suggest that LOR may hold potential as 
promising approaches for treatment of human with 
the least side effects than other NSAIDs. 
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ACP: acid phosphatase 
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ALT: Alanine aminotransferase 
AST: Aspartate aminotransferase 
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GR: Glutathione reductase 
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LFTs: liver function test 
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MPT: Mitochondrial permeability transition 
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NSAIDs: Non-steroidal anti-inflammatory drugs 
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ROS: reactive oxygen species 
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SE: standard error 
SOD: superoxide dismutase 
TNF-α: Tumor necrosis factor-α 
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Abstract: Benzopyrone and furobenzopyrone derivatives were designed to be synthesized and screened for 
antimicrobial and photosensitizing activities. Synthesis of benzopyrone derivatives (IVa-e and Va-d) was proceeded 
via etherification of hydroxy benzopyrone I and II with -bromoacetophenone derivatives IIIa-e followed by 
cyclization to achieve linear furobenzopyrone analogues (IVa-e and Va-d). Surprisingly, an angular furobenzopyrone 
derivative VIII instead of the linear analogue was synthesized in one step reaction from the condensation of hydroxy 
benzopyrone II with 3,4-dimethoxy--bromoacetophenone IIIe. This may be attributed to the presence of the two 
methoxy substituents which are electron donating group. All newly synthesized compounds were evaluated for their 
antimicrobial and photosensitizing activities by the paper disc diffusion method compared with xanthotoxin. Results 
showed that, compounds IVd, IVe, Vd, VIIa and VIII possessed antimicrobial and potential photosensitizing 
activity. Compounds IVe and VIII exhibited antimicrobial activity higher than that of xanthotoxin while the other 
three compounds were less active than xanthotoxin. Docking of the antimicrobial active compounds into 
topoisomerase II using MOE program was performed in order to predict the correlation between dock scores and 
antimicrobial activity of these compounds. 
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1. Introduction 

Photochemotherapy is used for treatment of 
hyperproliferative skin diseases, (psoriasis, mycosis 
fungoides or cavitary tumors). In skin diseases, a 
combination of psoralen 1 (Figure 1) and radiation in 
the interval of UV-A (320-400 nm), is called PUVA 
[therapy derived from psoralens (linear 
furocoumarins) and UV-A] [1].  

Furocoumarin and their derivatives are well 
known photosensitizing drugs for the treatment of 
some skin diseases (e.g., psoriasis, vitiligo, mycosis 
and eczema) [2-4], as well as bacterial, fungal [5] and 
viral infections [6-8]. Moreover, it was reported that 
psoralen derivatives had applications in the treatment 
of cutaneous T-cell lymphoma [9], human 
immunodeficiency disease [10,11] and prevention of 
organ transplants rejection [12]. 

Psoralen tricyclic moiety constitutes the basic 
chromophore of drugs employed in this therapy, in 
particular, 8-methoxy psoralen [8-MOP] 2, 5-Methoxy 
psoralen [5-MOP] 3 and to a lesser extent the 
synthetic 4,5′,8-trimethylpsoralen [TMP] 4, Figure 1 
[1].  

Photosensitizing drugs [13] used in 
photochemotherapy were proved to act through 
various mechanisms. Type I implies substrate photo-
oxidation by radical species. Both activated oxygen 
species (superoxide anion and hydroxyl radical) and 

radical species are formed by electron transfer photo 
exited furocoumarins. Type II involves generation of 
singlet oxygen by energy transfer process [14]. In the 
type III mechanism, the triplet photosensitizer may 
react directly with a substrate in an oxygen 
independent process [15]. The main biological and 
therapeutic effects of psoralens are generally 
attributed to type III mechanism, and in particular to 
photoreaction with DNA due to presence of olefinic 
double bonds [16,17]. 

This photo reactive process seems to take 
place in three phases: i Insertion between adjacent 
pyrimidine base pairs in the DNA duplex (occurs in 
the dark). ii Absorption of one photon by psoralen 
induces the formation of monoadducts with the 
neighboring pyrimidine via interaction of the 
respective carbon-carbon double bonds that both 
compounds have (two types of monoadduct, pyrone 
type and furan type). iii Monoadduct absorb another 
photon, inducing its other photo reactive double bond 
to interact with a thymidine on the opposite strand of 
DNA, therefore a diaddduct, that cross linked the 
DNA helix, is formed resulting in interstrand cross 
linkage. Cross linkage provokes more pronounced 
biological consequences, but repair of interstrand 
cross linkage is less effective than repair of the 
monofunctional adduct [18-20].  
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Linear furobenzopyrones are reported to 
induce bifunctional photodamage to the DNA of the 
cutaneous cells in a selective way, thus inhibiting 
DNA functions and as a consequence, the cell 
proliferation. The photodamages consist of the 
products of photocycloaddition between one molecule 
of psoralen and two pyrimidine bases of (biadduct). 
Therefore, 2,3 (furan side) and 5,6 (pyrone) double 
bonds of the furobenzopyrones are the two 
photoreactive sites responsible for the DNA 
photobinding and for the biological activity [20]. 

The therapeutic treatment, however, is 
accompanied by some undesirable side effects such as 
skin phototoxicity and risk of skin cancer. Skin 
phototoxicity is strictly connected with the 
bifunctional lesions in DNA which seems to be the 
main cause of the risk of skin cancer. On the other 
hand, monoadducts are reported to lack skin 
phototoxicity. 

It is reported that, genotoxicity is the 
undesirable side effect of linear furobenzopyrones and 
it is developed from the formation of DNA 
bifunctional adduct [21]. Therefore DNA 
monofunctional furobenzopyrone such as 6-
carbethoxy 5 [22], pyrido 6 [22], benzo 7 [23] 
analogues (Figure 1) have been designed and 
synthesized in order to prevent DNA interstrand cross 
link formation, consequently lack skin phototoxicity 
and at the same time maintain the photosensitizing 
activity. In a previous work, a phenyl substituent at C5 
in furobenzopyrones increased the photosensitizing 
activity [24]. 

Examination of the model of intercalation 
complex between furobenzopyrones and nucleic acid 
revealed that the C5 methyl of thymidine and the C5 
substitution of the furobenzopyrone are in close 
proximity. Thus, the presence of a methyl group in 
this position could lead to steric crowding not present 
in the demethyl case [25]. The results reported about 
TMP 4 and psoralen 1 lend further support to this 
interpretation [TMP showed ≈ 98% furan furan 
addition, while psoralen lacking a methyl at 5-
position, showed nearly ≈ 20% pyrone addition]. 

The previous information enforced us to 
design and synthesize new linear furobenzopyrone 
substituted at position 5 and 6 with methyl groups to 
act as monofunctional agents thus decrease the side 
effect (phototoxicity) of these novel analogues. 
2. Experimental 
2.1. General remarks 

Melting points were determined by open 
capillary tube method using Electrothermal 9100 
melting point apparatus MFB-595-010M (Gallen 
Kamp, London, England) and were uncorrected. 
Microanalysis was carried out at The Regional Center 
for Mycology and Biotechnology, Al-Azhar 

University. Infrared Spectra were recorded as 
potassium bromide discs on Schimadzu FT-IR 8400S 
spectrophotometer (Shimadzu, Kyoto, Japan). The 1H 
NMR spectra were recorded on a Varian Mercury VX-
300 NMR spectrometer at 300 MHz and *JEOL-
ECA500 NMR spectrometer at 500 MHz in 
dimethylsulphoxide (DMSO-d6) or CDCl3. Chemical 
Shifts are quoted in δ as parts per million (ppm) 
downfield from tetramethylsilane (TMS) as internal 
standard and J values are reported in Hz. Mass spectra 
were performed as EI at 70eV on Hewlett Packard 
Varian (Varian, Polo, USA) and Shimadzu Gas 
Chromatograph Mass spectrometer-QP 1000 EX. TLC 
were carried out using Art.DC-Plastikfolien, Kieselgel 
60 F254 sheets (Merck, Darmstadt, Germany), the 
developing solvents was chloroform/methanol 9.5:0.5 
and the spots were visualized at 366, 254 nm by UV 
Vilber Lourmat 77202 (Vilber, Marne La Vallee, 
France).  
2.2. Chemistry  

Starting compounds 3,4-Dimethyl-7-
hydroxy-8-substituted-2H-benzopyran-2-one  I, II 
[26-28] and -bromoacetophenone derivatives IIIa-e 
[29] were prepared according to reported procedures. 
2.2.1. General Procedure for synthesis of 3,4-
dimethyl-8-substituted-7-(3,4-disubstituted 
phenacyloxy)-2H-benzopyran-2-one (IVa-e and Va-
d): A solution of  I or II (0.01 mol) and -
bromoacetophenone derivatives IIIa-e (0.015 mol) in 
acetone (50 mL) was refluxed in presence of 
anhydrous potassium carbonate (2.76 g, 0.02 mol) for 
24 h. Acetone was distilled then the solid products 
were  filtered, washed and dried to yield 57-95%.  
2.2.1.1. 7-Phenacyloxy-3,4,8-trimethyl-2H-
benzopyran-2-one (IVa): Yield 84%. The crude 
product was crystallized from isopropanol. Mp 195 – 
196 °C. IR υmax/ cm-1: 3100 (CH Ar), 2964, 2872 (CH 
aliphatic), 1710, 1697 (2 C=O), 1606, 1568, 1556, 
1508 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.08 (s, 3H, 
CH3), 2.27 (s, 3H, CH3), 2.35 (s, 3H, CH3), 5.77 (s, 
2H, CH2), 6.98 (d, 1H, J=8.7 Hz, H-6 Ar), 7.48-7.70 
(m, 4H, H-3′,4′,5′ Ar and H-5 Ar), 8.02 (d, 2H, J=7.2 
Hz, H-2′,6′ Ar). MS (m/z) %: 322 (M+) 15.03%. Anal. 
Calcd. For C20H18O4 (322.35): C, 74.52; H, 5.63. 
Found: C, 74.59; H, 5.61.  
2.2.1.2. 7-(4-Methylphenacyloxy)-3,4,8-
trimethyl-2H-benzopyran-2-one (IVb): Yield 91%. 
The crude product was crystallized from isopropanol. 
Mp 249 – 250 °C. IR υmax/ cm-1: 3059 (CH Ar), 2922, 
2858 (CH aliphatic), 1710, 1683 (2 C=O), 1602, 1573, 
1500 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.07 (s, 3H, 
CH3), 2.27 (s, 3H, CH3), 2.34 (s, 3H, CH3), 2.39 (s, 
3H, CH3), 5.71 (s, 2H, CH2), 6.95 (d, 1H, J=8.7 Hz, 
H-6 Ar), 7.38 (d, 2H , J=7.8 Hz, H-3′,5′ Ar), 7.54 (d, 
1H, J=8.7 Hz, H-5 Ar), 7.92 (d, 2H, J=8.1 Hz, H-2′,6′ 
Ar). MS (m/z) %: 336 (M+) 8.99 %,. Anal. Calcd. For 
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C21H20O4 (336.38): C, 74.98; H, 5.99. Found: C, 
75.03; H, 6.06.  
2.2.1.3. 7-(4-Methoxyphenacyloxy)-3,4,8-
trimethyl-2H-benzopyran-2-one (IVc): Yield 75%. 
The crude product was crystallized from isopropanol. 
Mp 169 – 170 °C. IR υmax/ cm-1: 3070 (CH Ar), 2922, 
2843 (CH aliphatic), 1708, 1693 (2 C=O), 1602, 1575, 
1520, 1500 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.07 
(s, 3H, CH3), 2.26 (s, 3H, CH3), 2.34 (s, 3H, CH3), 
3.85 (s, 3H, OCH3), 5.68 (s, 2H, CH2), 6.94 (d, 1H, 
J=8.7 Hz, H-6 Ar), 7.09 (d, 2H, J=9 Hz, H-3′,5′ Ar), 
7.54 (d, 1H, J=8.7 Hz, H-5 Ar), 8.00 (d, 2H, J=8.7 Hz, 
H-2′,6′ Ar). MS (m/z) %: 352 (M+) 12.28 %. Anal. 
Calcd. For C21H20O5 (352.38): C, 71.58; H, 5.72. 
Found: C, 71.58; H, 5.76.  
2.2.1.4. 7-(4-Bromophenacyloxy)-3,4,8-trimethyl-
2H-benzopyran-2-one (IVd): Yield 80%. The crude 
product was crystallized from isopropanol. Mp 240 – 
242 °C. IR υmax/ cm-1: 3060 (CH Ar), 2964, 2872 (CH 
aliphatic), 1710, 1695 (2 C=O), 1606, 1579, 1554 
(C=C). 1H NMR (CDCl3) δ ppm: 2.19 (s, 3H, CH3), 
2.31 (s, 3H, CH3), 2.36 (s, 3H, CH3), 5.31 (s, 2H, 
CH2), 6.70 (d, 1H, J=8.7 Hz, H-6 Ar), 6.88 (d, 1H, 
J=8.7 Hz, H-5 Ar), 7.67 (d, 2H, J=8.7 Hz, H-3′,5′ Ar), 
7.88 (d, 2H, J=8.7 Hz, H-2′,6′ Ar). MS (m/z) %: 401 
(M+) 5.95%, 403 (M++2) 5.52%. Anal. Calcd. for 
C20H17BrO4 (401.25): C, 59.87; H, 4.27. Found: C, 
59.92; H, 6.04.  
2.2.1.5. 7-(3,4-Dimethoxyphenacyloxy)-3,4,8-
trimethyl-2H-benzopyran-2-one (IVe): Yield 71%. 
The crude product was crystallized from isopropanol. 
Mp 208 – 209 °C. IR υmax/ cm-1: 3060 (CH Ar), 2960, 
2860 (CH aliphatic), 1710, 1697 (2 C=O), 1602, 1571 
(C=C). 1H NMR (DMSO-d6) δ ppm: 2.07 (s, 3H, 
CH3), 2.27 (s, 3H, CH3), 2.34 (s, 3H, CH3), 3.82 (s, 
3H, OCH3), 3.86 (s, 3H, OCH3), 5.70 (s, 2H, CH2), 
6.93 (d, 1H, J=9.3 Hz, H-6 Ar), 7.11 (d, 1H, J=9 Hz, 
H-5′ Ar), 7.48 (s, 1H, H-2′ Ar), 7.54 (d, 2H, J=9 Hz, 
H-5 Ar), 7.72 (d, 1H, J=8.4 Hz, H-6′ Ar). MS (m/z) %: 
382 (M+) 36.11%. Anal. Calcd. For C22H22O6 
(382.41): C, 69.10; H, 5.80. Found: C, 69.08; H, 5.83. 
2.2.1.6. 3,4-Dimethyl-7-phenacyloxy-2H-
benzopyran-2-one (Va): Yield 85%. The crude 
product was crystallized from isopropanol. Mp 178 – 
179 °C. IR υmax/ cm-1: 3057 (CH Ar), 2912, 2860 (CH 
aliphatic), 1703, 1693 (2 C=O), 1624, 1614, 1581, 
1566 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.07 (s, 3H, 
CH3), 2.37 (s, 3H, CH3), 5.73 (s, 2H, CH2), 7.01 (d, 
1H, J=9 Hz, H-6 Ar), 7.05 (s, 1H, H-8 Ar), 7.58 (t, 
3H, H-3′,4′,5′ Ar), 7.70 (d, 1H, J=9 Hz, H-5 Ar), 8.04 
(d, 2H, J=10.2 Hz, H-2′,6′  Ar). MS (m/z) %: 308 (M+) 
18.14% . Anal. Calcd. For C19H16O4 (308.33): C, 
74.01; H, 5.23. Found: C, 74.13; H, 5.28.  
2.2.1.7. 3,4-Dimethyl-7-(4-methylphenacyloxy)-
2H-benzopyran-2-one (Vb): Yield 95%. The crude 
product was crystallized from isopropanol. Mp 173 – 

176 °C. IR υmax/ cm-1: 3007 (CH Ar), 2958, 2872 (CH 
aliphatic), 1708, 1695 (2 C=O), 1602, 1562, 1508 
(C=C). 1H NMR (CDCl3) δ ppm: 2.18 (s, 3H, CH3), 
2.36 (s, 3H, CH3), 2.45 (s, 3H, CH3), 5.34  (s, 2H, 
CH2), 6.78 (s, 1H, H-8 Ar), 6.94 (d, 1H, J=8.7 Hz, H-
6 Ar), 7.32 (d, 1H, J=8.4 Hz, H-3′,5′ Ar), 7.51 (d, 1H, 
J=9 Hz, H-5 Ar), 7.89 (d, 2H, J=8.4 Hz, H-2′,6′ Ar). 
MS (m/z) %: 322 (M+) 13.21%. Anal. Calcd. For 
C20H18O4 (322.35): C, 74.52; H, 5.63. Found: C, 
74.49; H, 5.65.  
2.2.1.8. 3,4-Dimethyl-7-(4-methoxyphenacyloxy)- 
2H-benzopyran-2-one (Vc): Yield 57%. The crude 
product was crystallized from isopropanol. Mp 167 – 
170 °C. IR υmax/ cm-1: 3072 (CH Ar), 2960, 2839 (CH 
aliphatic), 1710, 1689 (2 C=O), 1604, 1577, 1566, 
1508 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.06 (s, 3H, 
CH3), 2.36 (s, 3H, CH3), 3.86 (s, 3H, OCH3), 5.64 (s, 
2H, CH2), 6.99 (d, 1H, J=8.7 Hz, H-6 Ar), 7.01 (s, 1H, 
H-8 Ar), 7.09 (d, 1H, J=9 Hz, H-3′,5′ Ar), 7.69 (d, 1H, 
J=8.4 Hz, H-5 Ar), 8.01 (d, 2H, J=8.7 Hz, H-2′,6′ Ar). 
MS (m/z) %: 338 (M+) 1.07%. Anal. Calcd. For 
C20H18O5 (338.35): C, 70.99; H, 5.36. Found: C, 
71.08; H, 5.38.  
2.2.1.9. 7-(4-Bromophenacyloxy)-3,4-dimethyl-
2H-benzopyran-2-one (Vd): Yield 85%. The crude 
product was crystallized from isopropanol. Mp 219 – 
220 °C. IR υmax/ cm-1: 3064 (CH Ar), 2920, 2866 (CH 
aliphatic), 1710, 1697 (2 C=O), 1610, 1583, 1568, 
1535 (C=C). 1H NMR (CDCl3) δ ppm: 2.19 (s, 3H, 
CH3), 2.37 (s, 3H, CH3), 5.30 (s, 2H, CH2), 6.80 (s, 
1H, H-8 Ar), 6.93 (d ,1H, J=8.7 Hz, H-6 Ar), 7.52 (d, 
1H, J=8.7 Hz, H-5 Ar), 7.67 (d, 2H, J=7.8 Hz, H-3′,5′ 
Ar), 7.87 (d, 1H, J=7.8 Hz, H-2′,6′ Ar). MS (m/z) %: 
387 (M+) 0.15%. Anal. Calcd. for C19H15BrO4 
(387.22): C,  58.93; H,  3.90. Found: C, 59.02; H, 
3.94.  
2.2.2. General Procedure for synthesis of 5,6-
dimethyl-9-substituted-3-(3,4-disubstituted 
phenyl)-7H-furo[3,2-g]benzopyran-7-one (VIa-e 
and VIIa-d): Compound IVa-e or Va-d (0.01 mol) 
was added to solution of 2% potassium hydroxide in 
absolute ethanol (50 mL) and the mixture was 
refluxed for 18 h. Solution was concentrated and 
acidified with a cold solution of 10 % HCl . The 
precipitated product was filtered, washed and dried to 
yield 55-87%.  
2.2.2.1. 3-Phenyl-5,6,9-trimethyl-7H-furo[3,2-
g]benzopyran-7-one (VIa): Yield 87%. The crude 
product was crystallized from isopropanol. Mp 213 – 
215 °C. IR υmax/ cm-1: 3026 (CH Ar), 2920, 2825 (CH 
aliphatic), 1701 (C=O), 1629, 1593, 1566 (C=C). 1H 
NMR (DMSO-d6) δ ppm: 2.11 (s, 3H, CH3), 2.45 (s, 
3H, CH3), 2.49 (s, 3H, CH3), 7.42 (t, 1H, H-4′ Ar), 
7.53 (t, 2H, H-3′,5′ Ar), 7.76 (d, 2H, J=7.8 Hz, H-2′,6′ 
Ar), 7.90 (s, 1H, H-4 Ar), 8.39 (s, 1H, H-2 Ar). MS 
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(m/z) %: 304 (M+) 100%. Anal. Calcd. For C20H16O3 
(304.34): C, 78.93; H, 5.30. Found: C, 79.15; H, 5.36.  
2.2.2.2. 3-(4-Methylphenyl)-5,6,9-trimethyl-7H-
furo[3,2-g]benzopyran-7-one (VIb): Yield 83%. The 
crude product was crystallized from isopropanol. Mp 
222 – 225 °C. IR υmax/ cm-1: 3113 (CH Ar), 2966, 
2873 (CH aliphatic), 1708 (C=O), 1612, 1591, 1566, 
1510 (C=C). 1H NMR* (CDCl3) δ ppm: 2.24 (s, 3H, 
CH3), 2.43 (s, 3H, CH3), 2.45 (s, 3H, CH3), 2.62 (s, 
3H, CH3), 7.32 (d, 2H, J=7.65 Hz, H-3′,5′ Ar), 7.52 
(d, 2H, J=8.4 Hz, H-2′,6′ Ar), 7.78 (s, 1H, H-4 Ar), 
7.80 (s, 1H, H-2 Ar). MS (m/z) %: 318 (M+) 0.4%. 
Anal. Calcd. For C21H18O3 (318.13): C, 79.22; H, 
5.70. Found: C, 79.28; H, 5.79.  
2.2.2.3. 3-(4-Methoxyphenyl)-5,6,9-trimethyl-7H-
furo[3,2-g]benzopyran-7-one (VIc): Yield 58%. The 
crude product was crystallized from isopropanol. Mp 
236 – 238 °C. IR υmax/ cm-1: 3007 (CH Ar), 2926, 
2829 (CH aliphatic), 1710 (C=O), 1616, 1591, 1570, 
1508 (C=C). 1H NMR* (CDCl3) δ ppm: 2.23 (s, 3H, 
CH3), 2.45 (s, 3H, CH3), 2.64 (s, 3H, CH3), 3.87 (s, 
3H, OCH3), 7.05 (d, 2H, J=8.4 Hz, H-3′,5′ Ar), 7.55 
(d, 2H, J=8.45 Hz, H-2′,6′ Ar), 7.74 (s, 1H, H-4 Ar), 
7.76 (s, 1H, H-2 Ar). MS (m/z) %: 334 (M+) 1.19%. 
Anal. Calcd. For C21H18O4 (334.37): C, 75.43; H, 
5.43. Found: C, 75.48; H, 5.50.  
2.2.2.4. 3-(4-Bromophenyl)-5,6,9-trimethyl-7H-
furo[3,2-g]benzopyran-7-one (VId): Yield 72%. The 
crude product was crystallized from isopropanol. Mp 
265 – 268 °C. IR υmax/ cm-1: 3107 (CH Ar), 2928, 
2838 (CH aliphatic), 1705 (C=O), 1590 (C=C). 1H 
NMR (CDCl3) δ ppm: 2.26 (s, 3H, CH3), 2.47 (s, 3H, 
CH3), 2.63 (s, 3H, CH3), 7.51 (d, 2H, J=8.4 Hz, H-
2′,6′ Ar), 7.65 (d, 2H, J=8.4 Hz, H-3′,5′ Ar), 7.76 (s, 
1H, H-4 Ar), 7.82 (s, 1H, H-2 Ar). MS (m/z) %: 383 
(M+) 0.58%. Anal. Calcd. For C20H15BrO3 (383.24): 
C, 62.68; H, 3.95. Found: C, 62.71; H, 3.93.  
2.2.2.5. 3-(3,4-Dimethoxyphenyl)-5,6,9-trimethyl-
7H-furo[3,2-g]benzopyran-7-one (VIe):  Yield 63%. 
The crude product was crystallized from isopropanol. 
Mp 203 – 206 °C. IR υmax/ cm-1: 3092 (CH Ar), 2942, 
2843 (CH aliphatic), 1697 (C=O), 1620, 1593, 1560 
(C=C). 1H NMR (CDCl3) δ ppm: 2.26 (s, 3H, CH3), 
2.47 (s, 3H, CH3), 2.65 (s, 3H, CH3), 3.97 (s, 6H, 
2xOCH3), 7.03 (d, 1H, J=8.1 Hz, H-5′ Ar), 7.13 (s, 
1H, H-2′ Ar), 7.21 (d, 1H, J=9 Hz, H-6′ Ar), 7.78 (s, 
1H, H-4 Ar), 7.81 (s, 1H, H-2 Ar). MS (m/z) %: 364 
(M+) 2.05%. Anal. Calcd. For C22H20O5 (364.39): C, 
72.51; H, 5.53. Found: C, 72.49; H, 5.58.  
2.2.2.6. 5,6-Dimethyl-3-phenyl-7H-furo[3,2-
g]benzopyran-7-one (VIIa): Yield 77%. The crude 
product was crystallized from isopropanol. Mp 215 – 
216 °C. IR υmax/ cm-1: 3082 (CH Ar), 2929, 2860 (CH 
aliphatic), 1714 (C=O), 1627, 1606, 1577 (C=C). 1H 
NMR* (CDCl3) δ ppm: 2.24 (s, 3H, CH3), 2.47 (s, 3H, 
CH3), 7.43 (t, 1H, H-4′ Ar), 7.46 (s, 1H, H-9 Ar), 7.52 

(t, 2H, H-3′,5′ Ar), 7.63 (d, 1H, J=6.9 Hz, H-2′,6′ Ar), 
7.80 (s, 1H, H-4 Ar), 7.90 (s, 1H, H-2 Ar). MS (m/z) 
%: 290 (M+) 98.64%. Anal. Calcd. For C19H14O3 
(290.31): C, 78.61; H, 4.86. Found: C, 78.68; H, 4.91.  
2.2.2.7. 5,6-Dimethyl-3-(4-methylphenyl)-7H-
furo[3,2-g]benzopyran-7-one (VIIb): Yield 76%. 
The crude product was crystallized from isopropanol. 
Mp 251 – 253 °C. IR υmax/ cm-1: 3080 (CH Ar), 2960, 
2860 (CH aliphatic), 1690 (C=O), 1640, 1580, 1550 
(C=C). 1H NMR (CDCl3) δ ppm: 2.26 (s, 3H, CH3), 
2.45 (s, 3H, CH3), 2.49 (s, 3H, CH3), 7.35 (d, 1H, 
J=8.4 Hz, H-3′,5′ Ar), 7.49 (s, 1H, H-9 Ar), 7.54 (d, 
1H, J=7.8 Hz, H-2′,6′ Ar), 7.79 (s, 1H, H-4 Ar), 7.97 
(s, 1H, H-2 Ar). MS (m/z) %: 304 (M+) 100%. Anal. 
Calcd. For C20H16O3 (304.34): C, 78.93; H, 5.30. 
Found: C, 79.04; H, 5.31.  
2.2.2.8. 5,6-Dimethyl-3-(4-methoxyphenyl)-7H-
furo[3,2-g]benzopyran-7-one (VIIc): Yield 55%. 
The crude product was crystallized from isopropanol. 
Mp 197 – 198 °C. IR υmax/ cm-1: 3060 (CH Ar), 2931, 
2839 (CH aliphatic), 1697 (C=O), 1598, 1570, 1508 
(C=C). 1H NMR* (CDCl3) δ ppm: 2.17 (s, 3H, CH3), 
2.41 (s, 3H, CH3), 3.89 (s, 3H, OCH3), 6.77 (s, 1H, H-
9 Ar), 6.92 (d, 2H, J=8.4 Hz, H-3′,5′ Ar), 7.50 (d, 2H, 
J=9.1 Hz, H-2′,6′ Ar), 7.96 (s, 1H, H-4 Ar), 7.98 (s, 
1H, H-2 Ar),. MS (m/z) %: 320 (M+) 0.95%. Anal. 
Calcd. For C20H16O4 (320.34): C, 74.99; H, 5.03. 
Found: C, 75.03; H, 5.08.  
2.2.2.9. 3-(4-Bromophenyl)-5,6-dimethyl-7H-
furo[3,2-g]benzopyran-7-one (VIId): Yield 83%. 
The crude product was crystallized from isopropanol. 
Mp 242 – 245 °C. IR υmax/ cm-1: 3074 (CH Ar), 2924, 
2860 (CH aliphatic), 1708 (C=O), 1608, 1585, 1571, 
1508 (C=C). 1H NMR (CDCl3) δ ppm: 2.21 (s, 3H, 
CH3), 2.39 (s, 3H, CH3), 6.99 (s, 1H, H-9 Ar), 7.41 (s, 
1H,  H-4 Ar), 7.54 (d, 2H, J=8.4 Hz, H-2′,6′ Ar), 7.62 
(d, 2H, J=8.1 Hz, H-3′,5′ Ar), 7.87 (s, 1H, H-2 Ar). 
MS (m/z) %: 369 (M+) 3.92%. Anal. Calcd. For 
C19H13BrO3 (369.21): C, 61.81; H, 3.55. Found: C, 
61.90; H, 3.49.  
2.2.3. Synthesis of 3-(3,4-dimethoxyphenyl)-6,7-
dimethyl-5H-furo[2,3-h]benzopyran-5-ones (VIII): 
Previous procedure adopted for synthesis of 3,4-
dimethyl-8-substituted-7-(3,4-disubstituted 
phenacyloxy)-2H-benzopyran-2-one (IVa-e and Va-
d) was applied on reacting  3,4-dimethyl-7-hydroxy-
2H-benzopyran-2-one II and 3,4-dimethoxy--
bromoacetophenone IIIe except that reaction was 
proceeded for 18 h instead of 24 h. 
Yield 59%. The crude product was crystallized from 
isopropanol. Mp 169 – 171 °C. IR υmax/ cm-1: 3080 
(CH Ar), 2922, 2852 (CH aliphatic), 1691 (C=O), 
1612, 1550 (C=C). 1H NMR (DMSO-d6) δ ppm: 2.07 
(s, 3H, CH3), 2.36 (s, 3H, CH3), 3.79 (s, 3H, OCH3), 
3.86 (s, 3H, OCH3), 7.08-7.17 (m, 3H, H-2′,5′,6′ Ar), 
7.55 (s, 1H , H-2 Ar), 7.76 (d, 1H, J=8.7 Hz, H-9 Ar), 
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7.84 (d, 1H, J=8.4 Hz, H-8 Ar). MS (m/z) %: 350 (M+) 
16.72%. Anal. Calcd. For C21H18O5 (350.36): C, 
71.99; H, 5.18 . Found: C, 71.96; H, 5.22. 
2.3. Antimicrobial and photosensitizing activity: 

Nine benzopyrone derivatives and ten 
furobenzopyrone analogues (nine linear and one 
angular) were screened for antimicrobial and 
photosensitizing activity by the paper disc diffusion 
method [30] compared with xanthotoxin, as a 
reference compound, that has been clinically 
investigated. The tested organism used was Bacillus 
subtilus. 

In the preliminary test, employing strong 
condition (high concentration of the substance) was 
used for selecting the active compounds, even if 
weakly active, from the inactive ones. 
In another test, only active compounds were tested to 
determine the effect of concentration and the time of 
radiation (exposure to UV-A) on their 
photosensitizing activity, which was compared with 
xanthotoxin as a reference compound.  
Pre-experimental preparations: 
a) Nutrient agar medium: 0.3% of the beef extract, 
0.5% of peptone, 0.1% of dipotassium hydrogen 
phosphate and 1.5% agar. 
b) Broth culture of the organism: slant agar seeded 
with the tested organism (Bacillus subtilus), incubated 
overnight and the broth culture of the organism was 
prepared. 
c) Paper disc: Whattman no. 1 filter paper disc 
(5mm) were sterilized and impregnated with the 
different concentrations of the tested compounds 
which were dissolved in dimethylformamide (DMF), 
and allowed to dry overnight. Two concentrations 
were prepared from each of the tested compounds. 
Experimental 

0.02 mL of the prepared broth culture was 
added carefully in the sterile petri dishes then 10 mL 
of the liquefied nutrient agar medium were added, 
allowed to be mixed uniformly and solidified. The 
impregnated discs were arranged uniformly on the 
solidified agar layer. Each plate contained disc 
impregnated with DMF (neglect effect of the solvent) 
and another disc impregnated with xanthotoxin as 
reference compound. 

Two groups of plates were used, one as test 
plates was incubated in the dark at 37 oC for 3 h before 
irradiation to allow for diffusion of the tested 
compounds through the agar layer, and the duplicate 
plates were left in the incubator overnight as control to 
determine the antimicrobial activity. 

Covers were removed from the plates of the 
first group (tested petri dishes) and the dishes were 
exposed to U.V. lamp (365 nm) for 20 min. After 
irradiation, the plates were reincubated in the dark at 
37 oC overnight and examined for antimicrobial and 

photosensitizing activity by measuring the produced 
inhibition zones. Results are presented in Table 1, 
Figure 2. 

The experiment was repeated using the 
selected active compounds to study the effect of 
concentration and time of radiation on the 
photosensitizing activity. 
Two groups of discs were prepared. One group of the 
discs was impregnated with 0.01 mL (each disc 
contained 0.5 mg of the tested compounds) and the 
other group was impregnated with 0.02 mL (each disc 
contained 1 g of the tested compounds). Results are 
presented in Table 2, Figure 3. 
2.4. Molecular docking 
Docking procedure 

Docking studies of all the synthesized 
compounds were performed by molecular operating 
Environment (MOE) 2008.10 release of Chemical 
Computing Group, Canada. [31] The program 
operated under “Window XP” operating system 
installed on an Intel Pentium IV PC with a 2.8 MHz 
processor and 512 RAM. All minimizations were 
performed with MOE until a RMSD gradient of 0.05 
Kcal mol-1 Ǻ-1 with MMFF94 force field and the 
partial charges were automatically calculated. The 
score function, dock function (S, Kcal/mol) developed 
by MOE program was used for the evaluation of the 
binding affinity of the ligand. 
Preparation of the target topoisomerase II 

The X-ray crystal structure of the enzyme 
with benzopyrone ligand (PDB code 1AJ6) [32] was 
obtained from the protein data bank in PDB formate. 
The enzyme was prepared for docking studies. 
(i) 3D protonation for the amino acid side chain and 
Novobiocin. (ii) Deleting all water of crystallization 
away from the active site. (iii) Isolation of the active 
site, fixation to be dealt with as rigid structure and 
recognition of the amino acids. (iv) Creation of 
dummies around the active site. (v) Studying the 
interactions of the ligand (Novobiocin) with the amino 
acids of the active site. 
Preparation of compounds for docking: 

The 3D structures of the synthesized 
compounds were built using MOE and subjected to 
the following procedure: (i) 3D protonation of the 
structures. (ii) Running conformational analysis using 
systemic search. (iii) Selecting the least energetic 
conformer. (iv) Applying the same docking protocol 
used with Novobiocin. 
Docking running 

Prior to the docking of the benzopyrone 
derivatives, redocking of the native ligand bound in 
the topoisomerase II active site was performed to 
validate the docking protocol. The generated most 
stable conformer of each compound was virtually 
docked into the predefined active site of 
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topoisomerase II. The developed docked models were 
energetically minimized and then used to predict the 
interaction of the ligand with the amino acids in the 
active site of the enzyme. 
3. Results and Discussion 
3.1. Chemistry 

The targeted compounds VIa-e, VIIa-d, and 
VIII were synthesized as illustrated in Scheme 1. The 
intermediate compounds 3,4-dimethyl-8-substituted-7-
(3,4-disubstituted phenacyloxy)-2H-benzopyran-2-one   
IVa-e and Va-d were prepared following procedure 
adopted by Musajo et al.  [33] to avoid any probability 
for the opening of the sensitive pyrone ring. Reaction 
was processed via refluxing 7-hydroxy-2H-
benzopyran-2-one I or II with -bromoacetophenone 
derivatives IIIa-e in dry acetone containing anhydrous 
potassium carbonate. The new ether derivatives gave 
negative ferric chloride test. The proposed structures 
were confirmed by spectral and analytical data. The 
IR spectrum revealed absence of band corresponding 
to phenolic OH at 3300 cm-1 and presence of two 
bands at 1710-1703 and 1697-1683 cm-1 

corresponding to C=O of pyrone ring and ketone 
C=O, respectively. 1H NMR revealed presence of a 
singlet signal at  = 5.30-5.77 ppm assigned to CH2 
group confirming ether formation in addition to 
increased number of aromatic protons. MS spectra 
showed appearance of their molecular ion peaks. 

Cyclization of ether derivatives IVa-e and 
Va-d to the corresponding furo[3,2-g]benzopyran-7-
ones VIa-e and VIIa-d were achieved through reflux 
with alcoholic potassium hydroxide followed by 
subsequent acidification. The structures of the 
synthesized compounds were confirmed by spectral 
and analytical data. IR spectrum showed only one 
band at 1714-1690 cm-1 corresponding to C=O of 
pyrone ring. 1H NMR revealed disappearance of 
singlet peak assigned to CH2, two doublet peaks of the 
H-6 and H-5 aromatic protons, respectively and 
appearance of two singlet peak corresponding to H-4 
and H-2 at 7.41-7.96 and 7.76-8.39 ppm, respectively. 
Presence of these two singlet peaks instead of two 
doublets and one singlet peaks (in case of derivatives 
with unsubstituted 8- position) confirmed formation of 
linear furobenzopyranone. MS spectra showed 
appearance of their molecular ion peaks. 

Attempts for etherification of 3,4-dimethyl-7-
hydroxy-2H-benzopyran-2-one II with 3,4-
dimethoxy-ω-bromoacetophenone IIIe under previous 
conditions gave the angular 3-(3,4-dimethoxyphenyl)-
6,7-dimethyl-5H-furo[2,3-h]benzopyran-5-one VIII in 
one step reaction. Trials to decrease reaction time to 
obtain the ether derivative gave same product. The 
structure was deduced by spectral and analytical data. 
IR showed absence of band corresponding to phenolic 
OH present in starting compound. 1H NMR revealed 

presence of two singlets at 3.79 and 3.86, one singlet 
at 7.55 and two doublets at 7.76 and 7.84 assigned to 
3′,4′ methoxy groups, H-2, H-9 and H-8, respectively. 
In addition, absence of singlet signal assigned to CH2 
protons confirmed etherification followed by 
subsequent cyclization and formation of angular 
furobenzopyranone. MS spectra showed presence of 
molecular ion peak at 350. 
3.2. Antimicrobial and photosensitizing activity: 

The result of preliminary experiment showed 
that, linear furobenzopyrone derivative VIIa and 
benzopyrone derivatives IVe and Vd possessed 
antimicrobial and potential photosensitizing activity 
while compounds such as benzopyrone derivative IVd 
and angular furobenzopyrone VIII had antimicrobial 
activity only. Moreover, compounds IVe and VIII 
(both had dimethoxy substitution) exhibited 
antimicrobial activity higher than that of xanthotoxin 
while the other three compounds were less active than 
xanthotoxin. The rest of the prepared new compounds 
were inactive. 

The study of time and concentration effect on 
photosensitizing activity revealed that, increase in 
time of exposure to light increased photosensitizing 
activity in all tested compounds except for compound 
VIII while increase in concentration increased 
photosensitizing activity in all tested compounds. 
Benzopyrone derivatives (containing bromo 
substituent) IVd and Vd and linear furobenzopyrone 
derivative VIIa (contained unsubstituted phenyl at 
C3) possessed photosensitizing activity greater than 
xanthotoxin. 
3.3. Molecular docking 

Topoisomerases are enzymes that control the 
changes in DNA structure by catalyzing the breaking 
and rejoining of the phosphdiester backbone of DNA 
strands during the normal cell cycle. Topoisomerases 
became targets for cancer chemotherapy treatments as 
topoisomerase inhibitors block the ligation step of the 
cell cycle, generating single and double stranded 
breaks in DNA and subsequently lead to apoptosis and 
cell death. Topoisomerase inhibitors can also function 
as antibacterial agents [34]. Topoisomerase inhibitors 
are often divided according to which type of enzyme 
they inhibit to Topoisomerase I inhibitors and 
Topoisomerase II inhibitors. There are two subclasses 
of type II topoisomerases, type IIA and IIB. Type IIA 
topoisomerases form double-stranded breaks with 
four-base pair overhangs and able to simplify DNA 
topology, while type IIB topoisomerases form double-
stranded breaks with two base overhangs and do not 
simplify DNA topology [35]. Small molecules that 
target type II topoisomerase are divided into two 
classes: inhibitors and poisons. Inhibitors of type II 
topoisomerase as mitindomide work by inhibiting the 
ATPase activity by acting as a non-competitive 
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inhibitor of ATP. Poisons of type II topoisomerases 
such as Novobiocin target the DNA-protein complex 
and lead to increased cleavage, whereas others, such 
as etoposide, inhibit religation. Topoisomerase 
poisons are used as both anticancer and antibacterial 
therapies [36]. 

The binding affinity of the ligand was 
evaluated with energy score (S, Kcal/mol). The 
compound which revealed the highest binding affinity, 
minimum dock score, is the one forming the most 
stable ligand-enzyme complex. Length of the 
hydrogen bond and arene cation interaction were also 
used to assess the binding models. The results of 
docking studies: dock score, involved topoisomerase 
II active site amino acid interacting ligand moieties 
and hydrogen bond length for each compound and 
ligand are listed in Table 3, Figures 4-8. 
Analysis of the docking results revealed that: 
i) Novobiocin-topoisomerase II complex was 
precisely reproduced by the docking procedure as 
demonstrated by low root mean standard deviation, 
rmsd (0.6204) and dock score (-13.6636 Kcal/mol, 
Table 3), i.e. the docking protocol was valid. As 
shown in Figure 4, Novobiocin nearly fits in the 
active site forming various hydrogen bonding 
interactions with the active site residues: CO 
carbamate with Thr 165, Gly 77 and Asp 73 (2.02 Ǻ) 
through a water molecule, CO benzopyrone with Gly 
77 (1.82 Ǻ) through a water molecule, CO amide with 
Arg 76 (2.04 Ǻ) through a water molecule, NH2 

carbamate with Asp 73 (1.91 Ǻ) and Val 43 (2.30 Ǻ) 
through a water molecule and OH pyrane with Asn 46 
(2.05 Ǻ). Also Novobiocin forms arene cation 
interaction of benzene of benzopyrone with Arg 76. 
ii) From the dock scores, all compounds were found 
to have negative dock score ranging from -12.7145 to 
-11.0298 Kcal/mol. It means that most of compounds 
formed stable complex with enzyme. A significant 
correlation between dock scores and antimicrobial 
activity of the compounds was observed. For 
benzopyrone derivatives IVd, IVe and Vd (dock 
score, -11.0737, -12.0769 and -11.0759 Kcal/mol, 
respectively), linear furobenzopyrone derivative VIIa 
(dock score, -11.0298 Kcal/mol) and angular 
furobenzopyrone VIII (dock score, -12.7145 
Kcal/mol), the highest negative dock score among all 
tested compounds was estimated for the derivatives 
VIII and IVe (with dimethoxy substitution) that 
exhibited higher antimicrobial activity than 
xanthotoxin. Other tested compounds exhibited 
antimicrobial activity lower than xanthotoxin. These 
results were attributed to envolvement of 3′,4′-
dimethoxy groups in hydrogen bonding with amino 
acids in active site of the enzyme. 
iii) Inspection of the binding mode also 
demonstrated that all compounds showed from one to 

six hydrogen bonds and arene cation interaction with 
the enzyme active site residue. Thr 165, Gly 77, Arg 
76, Asp 73 and Val 43 are the amino acid residues 
involved in this interaction and Gly 77 is the common 
residue involved in this interaction (Table 3 and 
Figures 5-8). 

Regarding the angular furobenzopyrone VIII 
with lowest energy score (-12.7145 Kcal/mol), the 
most active compound, mediated four strong hydrogen 
bonds with Thr 165 (2.92 Ǻ), Gly 77 through a water 
molecule (1.74 Ǻ) and Asp 73, through a water 
molecule (1.74 Ǻ) through 3′-methoxy group and Thr 
165 through a water molecule (2.48 Ǻ), through 4′-
methoxy group (Table 3, Figures 5 and 6). 

Regarding the benzopyrone IVe with low 
energy score (-12.0769 Kcal/mol), the second most 
active compound mediated six strong hydrogen bonds 
with Thr 165 (1.84 Ǻ) through a water molecule, Gly 
77 (1.84 Ǻ) through a water molecule and Asp 73 
(1.84 Ǻ) through a water molecule  through 3′-
methoxy group, Val 43 through water molecule (3.61 
Ǻ) through 4′-methoxy group and Arg 76 (1.95 Ǻ) and 
through a water molecule (2.57 Ǻ) through CO 
benzopyrone (Table 3, Figures 7 and 8). 
 
Table 1: Preliminary screenining of substituted 
benzopyrone and furobenzopyrone derivatives as 
antimicrobial and photosensitizing agents. 

Compound Control*  Test**  
DMF --- --- 
IVa --- --- 
IVb --- --- 
IVc --- --- 
IVd 6 6 
IVe 17 18 
Va --- --- 
Vb --- --- 
Vc --- --- 
Vd 8 10 
VIa --- --- 
VIb --- --- 
VIc --- --- 
VId --- --- 
VIe --- --- 
VIIa 6 10 
VIIb --- --- 
VIIc --- --- 
VIId --- --- 
VIII 21 21 

Xanthotoxin 9 12 
*Disk contains 0.01 mL of the tested and reference 
compounds. 
**Disk contains 0.01 mL of the tested and reference 
compounds and time of radiation is 20 min. 
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Table 2: Antimicrobial and photosensitizing activity of substituted benzopyrone and furobenzopyrone derivatives.  
Comp. No. Control* Test** Test*** Test**** 

DMF --- --- --- --- 
IVd 6 6 12 18 
IVe 17 18 22 25 
Vd 8 10 14 19 

VIIa 6 10 14 17 
VIII 21 21 21 26 

Xanthotoxin 9 12 15 19 
*Disk contains 0.01 mL of the tested and reference compounds. 
**Disk contains 0.01 mL of the tested and reference compounds and time of radiation is 20 min. 
***Disk contains 0.01 mL of the tested and reference compounds and time of radiation is 40 min. 
****Disk contains 0.02 mL of the tested and reference compounds and time of radiation is 20 min. 
 
Table 3: Docking results 

Compound Energy score S 
(Kcal/mol) 

Binding amino acid Interacting function group Hydrogen bond 
length Ǻ 

Novobiocin -13.6636 Thr 165 (through water molecule) 
Gly 77 (through water molecule) 
Gly 77 (through water molecule)  
Arg 76 (cation-arene) 
Arg 76 (through water molecule) 
Asp 73 (through water molecule) 
Asp 73  
Asn 46 
Val 43 (through water molecule) 

CO carbamate  
CO carbamate  
CO benzopyrone  
Benzene of benzopyrone  
CO amide  
CO carbamate 
NH2 carbamate 
OH pyrane 
NH2 carbamate 

2.02 
2.02 
1.82 

 
2.04 
2.02 
1.91 
2.05 
2.30 

IVd -11.0737 Thr 165 (through water molecule) 
Gly 77 (through water molecule) 
Arg 76 (cation-arene) 
Asp 73 (through water molecule) 

CO acyloxy 
CO acyloxy 
Benzene of benzopyrone 
CO acyloxy 

1.82 
1.82 

 
1.82 

IVe -12.0769 Thr 165 (through water molecule) 
Gly 77 (through water molecule) 
Arg 76 
Arg 76 (through water molecule) 
Asp 73 (through water molecule) Val 
43 (through water molecule) 

3′-OCH3 

3′-OCH3 

CO benzopyrone 
CO benzopyrone  
3′-OCH3 
4′-OCH3 

1.84 
1.84 
1.95 
2.57 
1.84 
3.61 

Vd -11.0759 Thr 165 
Gly 77 (through water molecule) 
Gly 77 (through water molecule) 
Arg 76 (cation-arene) 

CO benzopyrone  
O acyloxy 
CO acyloxy  
Benzene of benzopyrone 

3.44 
2.06  
1.49 

  
VIIa -11.0298 Arg 76 (cation-arene) 

Val 43 (through water molecule) 
Phenyl at C2 
CO benzopyrone 

 
3.69 

VIII -12.7145 Thr 165 
Thr 165 (through water molecule) 
Gly 77 (through water molecule) 
Asp 73 (through water molecule) 

3′-OCH3 

4′-OCH3 

3′-OCH3 

3′-OCH3 

2.92 
2.48 
1.74 
1.74 
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Figure 2: The bar diagram showing antimicrobial and photosensitizing activity of the tested compounds and their 

comparison to solvent DMF and Xanthotoxin. 
 

 
Figure 3: The bar diagram showing effect of increase in time of radiation and concentration of solution on photosensitizing 

activity of the tested compounds and their comparison to solvent DMF and Xanthotoxin. 
 

 
Figure 4: 2D interactions of Novobiocin on the active site of Topoisomerase II 

 

 
Figure 5: 2D interactions of compound IVe on the active site of Topoisomerase II 
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Figure 6: 3D interactions of compound IVe on the active site of Topoisomerase II 

 

 
Figure 7: 2D interactions of compound VIII on the active site of Topoisomerase II 

 

 
Figure 8: 3D interactions of compound VIII on the active site of Topoisomerase II 
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4. Conclusion 

From the previous results of antimicrobial and 
photosensitizing screening we concluded that: 
The two methoxy groups (compounds IVe and VIII 
were active and even higher than xanthtoxin as 
antimicrobial) and their orientation towards carbonyl of 
benzopyrone (VIe was inactive) are important factors 
that enhanced antimicrobial activity. 

Benzopyrone derivatives containing bromo 
substitution needed longer time of exposure to light or 
high concentration to exhibit photosensitizing activity 
(compounds IVd and Vd were active as antimicrobial 
lower than xanthtoxin but exhibited photosensitizing 
activity higher than xanthotoxin on increasing time of 
exposure to radiation or increasing concentration of 
solution used). 

Substitution on phenyl ring present at C3 of 
linear furobenzopyrone derivative abolished activity as 
only compound VIIa (contained unsubstituted phenyl 
at C3) possessed antimicrobial activity less than 
xanthotoxin although the photosensitizing activity was 
good. 

Therefore, docking of the antimicrobial active 
compounds into topoisomerase II using MOE program 
revealed a correlation between dock scores and 
experimental antimicrobial activity of these 
compounds. Presence of two methoxy groups in 
compounds IVe and VIII provided hydrogen bonds to 
amino acids in active site of topoisomerase II enzyme 

and this may be the reason for their high antimicrobial 
activity.  
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Abstract: Phytochemical investigation of polyphenolic contents of Podocarpus gracilior Pilger and Ruprechtia 
polystachya Griseb leaves were resulted in isolation and identification of three and six known polyphenolic 
compounds respectively. In addition of a new polyphenolic compound isolated  for the first time from nature from 
R. polystachya which is identified as 4`-O-Galloyl-myricetin-3-O-α-L-rhamnopyranoside (4`-O-galloyl myricetrin). 
Identification of hydrocarbons in P. gracilior and R. polystachya leaves resulted in identification of 19 and 21 
compounds respectively. Concerning the composition of fatty acids content in P. gracilior it could be concluded that 
the unsaturated fatty acids (51.16%) represented higher percentage than that of saturated ones (38.87%). In the case 
of R. polystachya, the saturated fatty acids (70.58%) were dominated on the unsaturated ones (27.30%). The tested 
methanol extracts of P. gracilior and R. polystachya leaves showed antioxidant, antimicrobial and stimulatory 
activities to nitric oxide release from macrophage cell line. Methanol extracts of P. gracilior leaves had weak 
cytotoxic effect against MCF-7 cells (breast adenocarcinoma cell line) while methanol extracts of R. polystachya 
leaves did not show cytotoxic activity. 
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Phytochemical and Biological Investigation of Leaf Extracts of Podocarpus gracilior and Ruprechtia 
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1135] (ISSN: 1097-8135). http://www.lifesciencesite.com. 169 
 
Key words: Ruprechtia polystachya, Podocarpus gracilior, polyphenols, antioxidant, cytotoxic, antimicrobial and 

anti-inflammatory. 
 
1. Introduction: 
      Plants containing, flavonoids and/or tannins 
received considerable attention for their biological 
activities[1-4]. For example some species of 
Podocarpus genus (family Podocarpaceae) and 
Ruprechtia genus (family Polygonaceae) reported to 
have several biological activities like antioxidant, 
cytotoxic, anti-inflammatory, antiviral, antimicrobial 
activities. These biological activities were revealed 
for their contents of terpenoid, flavonoids and 
tannins[5-10]. So in this study it was interesting to take 
an overview of two interesting species growing in 
Egypt each from one of the previous mentioned 
families. Like Podocarpus gracilior (Family 
Podocarpaceae) (Pg) which was reported as 
antioxidant and detected to contain Taxol,[6&11] this 
could be used as anticancer. Another plant is 
Ruprechtia polystachya (family: Polygonaceae) (Rp) 
which has an inhibitory activity on the glucose-6-
phosphatase system, so may be used as antidiabetic 
drug[10].  
 
 2. Material and Methods: 
Apparatus 

JOEL GX-500 (500 and 125 MHz for 1H and 
13C NMR), NMR department, National Research 
Center (NRC), and NMR in Strathclyde Institute of 
Pharmacy and Biomedical Science, Glasgow, United 
Kingdom were used. The δ-values were reported as 

ppm relative to TMS in DMSO-d6 and J-values were 
in Hz. ESI-MS spectra were measured on Walters 
ACQUITY/TQD triple quadrupole, Center for 
Applied Research and Advanced Studies, Faculty of 
Pharmacy Cairo University. The UV analyses for 
pure samples were recorded on a Shimadzu UV 240 
spectrophotometer, separately as solutions in 
methanol and with different diagnostic UV shift 
reagents[12&13]. Rotary evaporator (Bűchi, G, 
Switzerland). Fractionation of the extracts was done 
by columns chromatography using polyamide 6S 
(Riedel-De Hän Ag, Seelze Hannover, Germany), 
isolation and purification of compounds were done 
on either cellulose (Pharmacia, Uppsala, Sweden) or 
Sephadex LH-20 (Fluka, Switzerland) columns of 
different dimensions and eluted with different solvent 
systems (Figures 1 and 2). Separation processes were 
followed up by 2D-PC and CoPC using Whatmann 
No. 1 paper with (S1) and (S2) as in table 1. 
Ultraviolet lamp (VL-215 LC, Marne La Vallee, 
France): It was used for visualization of spots on 
paper and thin layer chromatograms and follow up 
the columns fractionation on columns at 254 and/or 
365 nm and also with sprayed Naturstoff reagent[14]. 
Gas liquid chromatography TRACE GC ULTRA was 
used for analysis of both total fatty acids (TFA) and 
unsaponifiable matter (USM) using GC/MS HP 6890 
series (Agilent) MSD, Faculty of Agriculture, Cairo 
University according to the following conditions: 
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Capillary column HP6890 series (30 m x 0.25 mm 
i.d. and 0.25 µm film thickness); detector: MSD; 
carrier gas: Helium, with flow rate: 1 ml/min; injector 
temperature: 270ºC; detector temperature: 280ºC; 
initial column temperature: 70ºC, programmed by 
8ºC/min up to final temperature 270ºC within 20 min. 
GLC conditions for total fatty acids analysis: 
Capillary column: Thermo TR-FAME (70% 
cyanopropyl polysilphenylene siloxane) (30 m x 0.25 
mm i.d. and 0.25 µm film thickness); detector: flame 
ionization; carrier gas:  N2, with flow rate 30 ml/min; 
injector temperature: 200°C; detector temperature: 
220°C; initial column temperature: 140°C, 
programmed by 5°C/min up to final temperature 
200°C within 12 min. Fluostar Optima microplate 
ELISA reader and 96 well cell culture microplates 
were used for pharmacological studies. 
 
Plant material 

Leaves of Ruprechtia polystachya Griseb were 
collected from El-Orman garden, Giza, Egypt in 
April 2010. Leaves of Podocarpus gracilior Pilger 
were collected from El-Zohria garden, Cairo, Egypt 
in June 2010. Identification of the plants was 
confirmed by Dr. Trease Labeb, lecturer of 
Taxonomy, Department of Floral and Taxonomy, El-
Orman garden, Cairo, Egypt. 

 
Chemicals 

DPPH (1,1-diphenyl-2-picrylhydrazyl) was 
purchased from Sigma-Aldrich Co. (St Louis, MO). 
All other chemicals, solvents and reagents used in 
chromatography were of analytical grade. Authentic 
reference of phenolic compounds were obtained from 
Phytochemistry Laboratory, Department of 
Molecular and cell Biology, University of Texas at 
Austin (Austin, TX) and from Pharmacognosy 
Department, Faculty of Pharmacy, Helwan 
University, Helwan, Egypt. Authentic of fatty acids, 
hydrocarbons and sterols were obtained from Faculty 
of Agriculture Research Park, Giza, Egypt.  

 
Cell line and culture medium 

Human breast adenocarcinoma cell line (MCF-
7), purchased from ATCC, USA, and was used to 
evaluate the cytotoxic effect of the tested samples. 
Cells were routinely cultured in DMEM (Dulbeco’s 
Modified Eagle’s Medium), supplemented with 10% 
fetal bovine serum (FBS), 2 mM L-glutamine, 
containing 100 units/ml penicillin G sodium, 100 

units/ml streptomycin sulphate, and 250 ng/ml 
amphotericin B. Cells were maintained at sub-
confluence at 37ºC in humidified air containing 5% 
CO2. For sub-culturing, monolayer cells were 
harvested after trypsin/EDTA treatment at 37°C. 
Cells were used when confluence had reached 75%. 
Tested extracts were dissolved in dimethyl 
sulphoxide (DMSO), and then diluted thousand times 
in the assay. All cell culture material was obtained 
from Cambrex BioScience (Copenhagen, 
Denmark)[15].  

 
Extraction and isolation 

Powdered, air-dried leaves of P. gracilior (1050 
g) and R. polystachya (950 g) were separately 
exhaustively extracted with hot 80% MeOH (5×3 L), 
under reflux. The dry residues obtained of P. 
gracilior (140 g) and R. polystachya (170 g) were 
extracted with chloroform (3×1 L). The 2D-PC 
revealed that chloroform soluble portion contained 
limited polyphenolic contents, while they were 
concentrated in MeOH soluble portion. The aqueous 
residues of P. gracilior (120 g) and R. polystachya 
(150 g) were fractionated on a polyamide column (Ø 
5.5×120 cm) as illustrated in flow charts (Figures 1 
and 2). Three compounds were isolated from P. 
gracilior and seven compounds were isolated from R. 
polystachya (Figures 1 and 2). While the chloroform 
soluble portions concentrated under vacuum (12 g for 
P. gracilior and 15 g for R. polystachya) were used 
for identification of lipoidal matters in both plants. 
The chloroform extracts were saponified with 10% 
ethanolic potassium hydroxide under reflux[16]. After 
evaporation of the ethanol, the aqueous solution was 
extracted with chloroform. The collected chloroform 
was washed with water and dried over anhydrous 
sodium sulphate, evaporated and weighted 2.3 g 
(19%) and 3.5 g (23%) for P. gracilior and R. 
polystachya respectively then kept for further study 
by GLC (USM). The remaining aqueous layer after 
extraction with chloroform was acidified with 10% 
hydrochloric acid and the liberated fatty acids were 
extracted with chloroform and washed with distilled 
water, dried over anhydrous sodium sulphate, 
evaporated then weighted 5 g (42%) and 5.5 g (37%) 
for P. gracilior and R. polystachya respectively and 
were kept for further study of TFA according to 
Vogel method[17]. 
 



Life Sc

 

 
Table 1: 
S1 n
S2  
S3 n
 

 
Anti-tum

Cyt
against M
Assay. 
diphenylt
ability 
enzyme o
of the ye
formazan
Solubiliz
solubiliza
viable ce
soluble f
reduction
absorban
in serum-
well mic
concentra
37ºC, in 
incubatio

cience Journa

Solvent syste
n-Butanol – A
Acetic acid –
n-Butanol – Is

mor activity  
totoxic activity
MCF-7 cells 

MTT (3-[
tetrazolium b
of active 
of living cells
ellow MTT a
n crystals, acc
zation of the c
ation formaz
ells is directl
formazan dark
n of MTT wa
nce at 570 nm[

-free media, w
croplate, and t
ations of the 

a humidifie
on, media we

l, 2012;9(4)   

ems 
Acetic acid –W
– Water 
sopropyl alcoh

y for the extra
using the MT
[4,5-dimethylt

bromide) assay
mitochondrial

s to cleave the
and form a da
cumulated wit
ells results in 

zan crystals. 
ly proportiona
k blue color. 
as quantified 
[15]. Cells (0.5
were plated in
treated with 2
tested samp

d 5% CO2 a
ere removed 

  

Water (BAW)

hol – Water (B

acts was meas
TT Cell Viab
thiazole-2-yl]
y is based on
l dehydroge

e tetrazolium r
ark blue insol
thin healthy c
the liberation
The numbe

al to the leve
The extent o
by measuring

5X105 cells/ w
n a flat bottom
20 µl of diffe

ples for 48 hr
atmosphere. A
and 40 µl M

1128

BIW) 

sured 
bility 
-2,5-
n the 
enase 
rings 
luble 
cells. 
n and 
r of 
el of 
f the 
g the 
well), 
m 96-
ferent 
rs at 
After 
MTT 

 

solution / w
additional 4
adding 180 µ
was shacked
photometric 
nm using mic
were perform
average was 
percentage o
untreated cel
with cytotox
viability (Fig
 
 Antioxidant

Free r
mechanisms 
oxidation. T
radicals can 
activity of me
of P. gracilio

http://w

(4:1:5 v/v/v
        (15:85
(4:1:5 v/v/v

well were add
hrs. MTT c

µl of acidified 
d at room t
determination
croplate ELIS
med for eac
calculated. D

of relative via
lls compared 
xicity indica

gure 8)[15]. 

t activity 
radical scaven

by which 
he method o

be used to
ethanol extrac
or and R. pol

www.lifescien

v, upper layer)
5 v/v) 
v, upper layer)

ded and incu
crystals were 
isopropanol/ w
temperature, 

n of the absor
A reader. Trip

ch concentrat
Data were exp
ability compa

with the ve
ated by <10

nging is one 
antioxidants 

of scavenging
 evaluate th

cts obtained fr
lystachya. Eth

ncesite.com 

) 

) 

ubated for an
dissolved by

well and plate
followed by

rbance at 570
plicate repeats
tion and the
pressed as the
ared with the
ehicle control
00% relative

of the known
inhibit lipid

g DPPH free
he antioxidant
rom the leaves
hanolic DPPH

 

n 
y 
e 
y 
0 
s 
e 
e 
e 
, 
e 

n 
d 
e 
t 
s 

H 



Life Science Journal, 2012;9(4)         http://www.lifesciencesite.com 

 1129

(1,1-diphenyl-2-picrylhydrazyl): 0.1 mM 
DPPH/absolute ethanol. In the presence of an 
antioxidant radical scavenger, which donates an 
electron to DPPH, the deep violet color decolorize to 
the pale yellow non-radical form are which 
monitored spectrophotometrically at 515 nm[18]. In a 
flat bottom 96 well-micro plates, a total test volume 
of 200 µl was used. In each well, 20 µl of different 
concentrations (0-40 µg/ml final concentration) of the 
tested samples were mixed with 180 µl of ethanolic 
DPPH and incubated for 30 min at 37ºC. Triplicate 
wells were prepared for each concentration and the 
average was calculated. Then the absorbance at 515 
nm was determined photometrically by micro plate 
ELISA reader. Concentrations ranging from 0-25 
µg/ml standard ascorbic acid solutions were used for 
plotting a standard calibration curve[18&19]. 

 
Evaluation of anti-inflammatory activity  

Nitrite accumulation was used as an indicator 
of NO production using a micro plate assay based on 
the Griess reaction. The Griess reaction is based on a 
two-step diazotization reaction in which acidified 
nitrites generate a nitrosating agent that reacts, with 
sulfanilic acid to form diazonium ion. This ion is then 
coupled to N-(1-naphthyl) ethylenediamine to 
produce the chromophoric pink azo-derivative that 
can be determined spectrophotometrically at 540 
nm[20]. 40 mg Griess reagent (0.2% 
naphthylenediamine dihydrochloride, and 
2% sulphanilamide in 5% phosphoric acid) was 
dissolved in 1 ml deionized water. In each well of a 
flat bottom 96 well- micro plate, 40 µl freshly 
prepared Griess reagent was mixed with 40 µl cell 
supernatant after cell treatment with LPS 
(lipopolysaccharides). 25 µg/ml of the methanol 
extracts of both P. gracilior leaves and R. 
polystachya leaves were separately added and 
incubated for 48 hrs. The plates were incubated for 
10 min in the dark then the absorbances of the 
mixtures at 540 nm were determined using the micro 
plate ELISA reader. A standard curve relating NO in 
µM to the absorbance was constructed (Figure 9), 
from which the NO level in the cell supernatant was 
computed by interpolation. 

 
Antimicrobial study  

Gram positive bacteria (Staphylococcus 
aureus ATCC12600), Gram negative bacteria (E- coli 
ATCC117750), Yeast (Candida albicans 
ATCC26555) and Fungi (Aspergillus flavus) were 
used to test the antimicrobial activity of P. gracilior 
and R. polystachya methanolic extracts. The 
antimicrobial study of the tested methanol extracts 
was determined by applying modified disc diffusion 
method[21]. The extract residue was diluted with 

DMSO at concentration 1:5 w/v, then 20 µl was 
aseptically transferred onto sterile discs of Whatmann 
filter paper (5 mm diameter). Standard discs of 
tetracycline and amphotericin B served as positive 
controls for antimicrobial activity but filter discs 
impregnated with 20 µl of solvent (DMSO) were 
used as negative control. The diameters of the 
inhibition zones were measured in millimeters by the 
use of slipping calipers (Table 4).  
 
3. Results and discussion: 
Investigation of polyphenolic contents    

Methanol extracts of P. gracilior and R. 
polystachya leaves were separately fractionated on a 
polyamide column followed by successive separation 
on cellulose and Sephadex LH-20 columns yielded 
three and seven compounds in P. gracilior and R. 
polystachya leaves extracts respectively (Figures 1 
and 2). The isolated pure compounds were identified 
on the basis of acid hydrolysis, comparative PC, UV, 
ESI-MS, 1H-, 13C-NMR  and in some cases 2D-NMR 
spectroscopic analyses and comparing with previous 
reported data[10,12&22-34]. The known isolated 
compounds from P. gracilior leaves are identified 
(Figure 3) as P1: Apigenin 8-C-β-D-glucopyranosyl-
(1```→2``)-O-β-D-glucopyranoside (Vitexin 2``- O-
β-D-glucopyranoside) which is isolated for the first 
time from genus Podocarpus. P2: Quercetin 3-O-β-D-
glucopyranoside (Isoquercetin) which is isolated for 
the first time from P. gracilior but isolated before 
from P. fasciculus bark[35] and P3: II-4```, I-7-
dimethoxy amentoflavone (Podocarpusflavone B) 
which is isolated for the first time from P. gracilior 
but was isolated before from P. neriifolius, P. 
fasciculus, P. fleuryi, P. elongatus[35-40]. In the case of 
R. polystachya leaves extract we have isolated seven 
compounds (Figure 4) which are identified as  R2: 
Gallic acid, which is isolated for the first time from 
genus Ruprechtia, while R3: Myricetin-3-O-α-L-
rhamnopyranoside (Myricetrin), R4: Quercetin-3-O-
α-L-rhamnopyranoside (Quercetrin) R5: Quercetin-3-
O-α-L-arabinofuranoside, were isolated before from 
R. polystachya[10] as well as R6: Quercetin 3-O-β-D-
glucopyranoside (Isoquercetin) and R7: Quercetin 
were isolated for the first time from genus 
Ruprechtia. In addition, the new compound R1: 4`-O-
Galloyl-myricetin-3-O-α-L-rhamnopyranoside  was 
found in R. polystachya, this new compound was 
identified according to the following description  
(Figure 5). 
 
Characterization and identification of compound 
R1 which is isolated from R. polystachya: 

Yellow amorphous powder (35 mg). 
Chromatographic properties, Rf value: 0.40 (S1), 0.62 
(S2); dark purple spot under UV-light turned to 
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yellow fluorescence on exposure to ammonia vapors, 
it gave bluish green color and deep red fluorescence 
with FeCl3 and Naturstoff spray reagents, 
respectively. UV-spectral data λmax (nm) (MeOH): 
268, 291 (sh), 352; (+NaOMe): 275, 325, 390; 
(+NaOAC): 278, 329, 387; (+AlCl3): 277, 427; 
(+AlCl3/HCl): 277, 418. Complete acid hydrolysis 
gave rhamnose in aqueous phase, myricetin and 
gallic acid in the organic phase (CoPC). 1HNMR 
spectrum (500 MHz, DMSO-d6): δ ppm 6.88 (2H, s, 
H-2```/6```), 6.87 (2H, s, H-2`/6`), 6.33 (1H, d, J=1.8 
Hz, H-8), 6.16 (1H, d, J=1.8 Hz, H-6), 5.15 (1H, br s, 
H-1``), 3.94 (1H, br s, H-2``), 3.47-3.13 (Hs- 3``, 4``, 
5``, hidden by H2O signal), 0.80 (3H, d, J=6.0 Hz, H-
6``). 13CNMR (125 MHz, DMSO-d6): δ ppm 178.27 
(C-4), 170.83 (C-7```), 164.74 (C-7), 161.79 (C-5), 
158.02 (C-9), 156.93 (C-2), 146.24 (C-3`/5`), 145.87 
(C-3```/5```), 138.48 (C-4```), 136.98 (C-4`), 134.77 
(C-3), 123.24 (C-1```), 120.12 (C-1`), 109.23 (C-
2```/6```)108.43 (C-2`/6`), 104.53 (C-10), 102.39 (C-
1``), 99.22 (C-6), 94.09 (C-8), 71.75 (C-4``), 70.87 
(C-3``), 70.86 (C-2``), 70.52 (C-5``), 17.99 (CH3-
6``). Negative ESI-MS: m/z 615.29 [M-H]-, 463.17 
[M-galloyl]-, 317.06 [Myricetin-H]-. The UV-spectral 
data of compound R1 showed in the MeOH spectrum 
two characteristic absorption maxima at λmax 268 nm 
(band II) and 352 nm (band I), for flavonols. The 
enhanced UV absorbance of band II at 268 nm in 
MeOH in comparison with compound R3 gave the 
suggestion of the presence of gallic acid moiety in the 
structure[12&41]. The bathochromic shift and decrease 
in intensity of band I observed with NaOMe 
indicated 4`-O-substituted compound, while the 
bathochromic shift in band II with NaOAc was 
indicative of free 7-OH group. In addition to the 
strong bathochromic shift in band I remaining after 
addition of HCl to AlCl3 indicated the presence of 
free 5-OH group and the absence of a free 3-OH 
group[12]. Based on the chromatographic properties 
and the UV- spectral data, compound R1 was 
expected to be Myricetin 3-O-galloyl glycoside. On 
complete acid hydrolysis, R1 gave L- rhamnose in 
aqueous phase, myricetin and gallic acid in organic 
phase when compared with standards using PC 

(CoPC) suggesting myricetin 3-O-galloyl 
rhamnoside. A supporting evidence achieved from 
Negative ESI-MS spectrum that showed molecular 
ion peak [M-H]- at m/z 615 corresponding to M.wt. 
616 and molecular formula C28H24O16 together with 
the fragment ion peaks at m/z 463 (after the loss of 
galloyl moiety) and at m/z 317 for [Myricetin-H]- 
aglycone. 1HNMR spectra showed the characteristic 
three proton resonances of H-2`/6` at δ ppm 6.87, H-
8 at δ ppm 6.33 and H-6 at δ ppm 6.16 for myricetin 
aglycone. The presence of galloyl moiety in the 
structure was concluded from the proton resonance at 
δ ppm 6.88 (2H,s) assignable to H-2```/6```. The 
sugar moiety was simply identified as α-rhamnose 
from the anomeric proton resonance at 5.15 and 
doublet signal of CH3-6`` at 0.80 (6.0 Hz)[12]. The 
structure of compound R1 was finally confirmed by 
13CNMR spectrum that showed the characteristic 
signals at δ ppm 178.27, 146.24, 108.43 and 134.77 
for C-4, C-3`/5`, C-2`/6` and C-3 respectively for 3-
O- substituted myricetin compound. The presence of 
galloyl moiety was confirmed from the carbon 
resonance at δ ppm 170.83 for the carbonyl carbon 
(C-7```) and the typical four carbon resonances for 
the rest of galloyl carbons, the position of 
esterification by gallic acid was confirmed at OH-4` 
(not at 3` or 5`) from the slight up-field shift C-4` in 
comparison with compound R3, remaining of 
symmetrical structure in ring-B and finally from the 
decreasing of intensity of band I with NaOMe 
reagent as described before in the UV-spectral 
results. The 13CNMR also showed the typical 13C-
resonance for rhamnose moiety characterized by 
anomeric carbon at δ ppm 102.39 and CH3-6`` at 
17.99. Stereo-structure of the rhamnoside moiety was 
established as α-1C4-pyranose depending on δ and J-
values in 1H and 13C NMR spectra. Finally compound 
R1 was assigned by comparison with the 
corresponding published data of structural related 
compounds[12,23,41&42]. Thus compound R1 was 
identified as 4`-O-galloyl myricetin-3-O-α-L-
rhamnopyranoside (4`-O-galloyl myricetrin) which 
has been identified as a new natural compound. 
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Fig. 3: Structures of known isolated polyphenolic compounds of P. gracilior 
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Fig. 4: Structures of known isolated polyphenolic compounds of R. polystachya 

 
Investigation of Lipoidal Matter (USM and TFA) 

Identification of hydrocarbons in P. gracilior 
and R. polystachya leaves resulted in identification of 
19 and 21 compounds respectively (Table 2). n-
Nonane (38.91%) and n-Tetracosane (28.74%) 
represent the major hydrocarbons in P. gracilior and 
R. polystachya respectively. β-sitosterol and 
stigmasterol represent the two identified sterols in 

both P. gracilior and R. polystachya. As shown in 
table 3 concerning the composition of fatty acids 
content in P. gracilior it could be concluded that the 
unsaturated fatty acids (51.16%) represented higher 
percentage than that of saturated ones (38.87%). In 
the case of R. polystachya the saturated fatty acids 
(70.58%) represented higher percentage than that of 
unsaturated ones (27.3 %) (Table 3). 
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Fig. 6: Calculated SC50 of methanol extracts from 
Pg and Rp leaves using DPPH radicals 

 
Fig. 7: Absorbance of various drugs versus concentrations showing different antioxidant activities.
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Table 2: GLC analysis of USM of Pg and Rp leaves 
(as % of total USM) 

Identified compounds Pg Rp 
n-Nonane         (C9) 38.91 1.50 
n-Decane         (C10) 0.71 0.53 
n-Henedecane (C11) 0.84 0.30 
n-Dodecane     (C12) 2.90 13.57 
n-Tridecane     (C13) 1.23 1.36 
n-Tetradecane (C14) 2.15 2.62 
n-Pentadecane (C15) 0.89 7.15 
n-Hexadecane  (C16) 0.85 1.01 
n-Heptadecane(C17) 0.88 0.69 
n-Octadecane   (C18) 1.51 1.11 
n-Nonadecane  (C19) 3.17 10.07 
n-Eicosane       (C20) 2.02 3.35 
n-heneicosane  (C21) 10.83 0.51 
n-docosane       (C22) 0.83 0.40 
n-Tetracosane  (C24) 1.57 28.74 
n-pentacosane  (C25) - 0.79 
n-hexacosane   (C26)         3.67 2.04 
n-heptacosane  (C27) 1.47 0.64 
n-octacosane    (C28) 2.92 0.83 
n-Nonacosane  (C29) 0.37 0.56 
n-triacontane    (C30) - 8.07 
Stigmasterol 0.79 1.54 
β –sitosterol 1.05 1.31 
Total hydrocarbons 77.71 85.85 
Total sterols 1.84 2.85 
Unidentified compounds 20.45 11.3 

 

 
Fig. 9: A standard curve of sodium nitrite 

Table 3: GLC analysis of fatty acid methyl ester of Pg 
and Rp leaves (% of fatty acids) 

 
 

 
 

     
Fig. 8: Cytotoxic effect of different samples against MCF-
7 cells using MTT assay (n=4), data expressed as the 
mean value of cell viability (% of control) ± S.E. 
 

Identified compounds Pg Rp 
Isocapric (6:0) - 9.60 
Caprylic (8:0) - 3.48 
Capric (10:0) 1.05 - 
Lauric (12:0) 0.35 1.06 
Myristic (14:0) 0.43 21.54 
Palmitic (16:0) 30.75 25 
Hexadecenoic acid (16:1) 0.2 3.40 
Margaric (17:0) 0.85 1.32 
Stearic (18:0) 4.71 6.30 
Octadecenoic acid (18:1) 15.96 7.07 
Linoleic   (18:2) - 2.13 
Linoelaidic  (18:2) 14.44 13.37 
Octadecatrienoic acid (18:3) 20.83 1.33 
Arachidic (20:0) 0.73 2.30 
Saturated fatty acids 38.87 70.60 
Unsaturated fatty acids 51.16 27.30 
Unidentified compounds 9.97 2.10 

 
Biological study 
Antioxidant activity 
     The methanol extracts of both P. gracilior and R. 
polystachya leaves were proved to exhibit antioxidant 
scavenging affinity against DPPH as concluded from 
its     SC50     value    67.4  µg/ml    and    74.8  µg/ml   

 
 
respectively when compared with the standard 
antioxidant activity of vitamin C; ascorbic acid (SC50 
20 µg/ml), as shown in figures 6 and 7. 
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Fig. 11: The percentage of stimulation of Nitric 
oxide in LPS-stimulated RAW 264.7 cells 
supernatant after the treatment with the samples 
(25 µg/ml) for 48 hours compared with LPS 
treated cells, as measured by Griess assay. 

 
Fig. 10: The level of Nitric oxide in RAW 264.7 cells 
supernatant after the treatment with the samples 
(25 µg/ml) for 48 hours compared with LPS-treated 
cells, as measured by Griess assay. 

 
Anti-tumor activity 

Cytotoxic activity of methanol extracts obtained 
from the leaves of P. gracilior and R. polystachya 
were examined using MCF-7 (breast adenocarcinoma 
cell line). Activity was reported in terms of an IC50, 
which is the concentration (µg/ml) necessary to 
produce 50% inhibition. Using MTT assay, the effect 
of both plant extracts on the proliferation of MCF-7 
cells were studied after 48 hrs of incubation at 37oC. 
As shown in figure 8 the treatment of MCF-7 cells 
with the methanol extract from P. gracilior showed 
weak cytotoxic effect against MCF-7 as its calculated 
IC50 was 116.3 µg/ml while the methanol extract 
obtained from R. polystachya leaves did not show 
cytotoxic effect as its calculated IC50 was 160.7 
µg/ml[15]. 
 
Evaluation of anti-inflammatory activity using 
estimation of nitric oxide method 
        The   results indicated  that  LPS  induced   nitric  

oxide    production   up   to   12.5%   of   the   control, 
and that both of the tested samples (25 µg/ml) 
possessed a highly significant stimulatory activity 
against LPS- induced nitric oxide (P<0.001) to the 
extent 25 and 90% for both P. gracilior and R. 
polystachya extracts respectively compared to the 
control level, as shown in figures 9-11. Such 
stimulatory samples may be used in immune-
compromised patients to improve their immunity 
against various infections. 

 
The antimicrobial activity 

As shown in table 4, the methanol extracts of 
the leaves of P. gracilior and R. polystachya exerted 
marked effect against Gram –ve and Gram +ve 
bacteria. It showed that the activity on Gram -ve 
higher than Gram +ve bacteria. Methanol extracts of 
the leaves of P. gracilior and R. polystachya showed 
no antifungal activity. 

 
Table.4: Antimicrobial screening of the methanol extracts of the leaves of Pg and Rp (diameter of inhibition 
zone measured by mm) 

Microorganism Pg Rp TC AMP 

E. coli (G-ve) 15 (50%) 13 (43.3%) 30 (100%) - 
S. aureus (G+ve) 14 (48.3%) 11 (40%) 29 (100%) - 
A. flavus (fungus) 0.0 0.0 - 17 
C. albicans (fungus) 0.0 0.0 - 19 

     TC: Tetracycline, AMP:  Amphotericin B, -: No inhibition zone 
 
4. Conclusion: 
        In conclusion, the methanol extracts of the 
leaves of P. gracilior and R. polystachya contain 
various polyphenolic compounds. Their extracts 
have significant antioxidant and antimicrobial 
properties. The tested methanol extracts of P. 
gracilior     and      R.  polystachya    leaves     have  

 
stimulatory activity to nitric oxide release from 
macrophage cell line (so may be used in immune-
compromised patients to improve their immunity 
against various infections) thus have great 
potential as a source for natural health products. 
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Abstract: Background: Injury in developing and transitional economies is an important public health problem. 
Indeed, injury accounts for 9% of global mortality, with the majority of these injury deaths occurring in lower- and 
middle-income countries, result in both social and economic loss. Increased availability of motor vehicles is likely to 
raise the risk of traffic injuries. The inexperience and ongoing neurodevelopment of adolescents might leave them 
vulnerable to some health risks associated with economic change. The World Health Organization defines injuries as 
“the physical damage that results when a human body is suddenly subjected to energy in amounts that exceed the 
threshold of physiological tolerance – or else the result of a lack of one or more vital elements, such as oxygen”. The 
risk factors for injury vary depending upon its type. The majority of assaults involve younger people.  Risks of both 
unintentional and intentional injury have been shown to be related to socioeconomic status, with those at the greatest 
risk living in the most deprived areas. Objectives:1) To calculate injury rates among male secondary school students, 
2)To Identify the types of injuries and 3)To Identify possible risk factors associated with injuries. Subjects And 
Methods:This study followed a cross-sectional design. It was conducted in Abha City. 829 male secondary school 
students studying at a general governmental secondary school in Abha City were included in the study. Results: The 
prevalence of non-fatal injuries among male secondary school students was 49%.The Places of the majority of non-
fatal injuries were streets (89.9%) while schools and homes were reported by 4.2% and 1.2% of the 
students .Students who have more than five brothers were at 7.6 folded risk of having non-fatal injuries as compared 
to those who have no brothers. Students whose family income was between 5001 and 10000 or > 10000 SR/month 
were at 7 or 13 folded risk for non-fatal accidents, respectively as compared to those whose family income was 
below or equal 50000 SR/month. Students with history of psychic trouble or chronic diseases were at 4 and 5 folded 
risks respectively for having non-fatal injury. Smoker students were at double risk for non-fatal accidents than non-
smokers. Conclusions: Non-fatal accidents are a prevalent public health problem among male secondary school 
students in Abha, KSA. Road traffic accidents are the main reported among them. High-family income, large family 
size, smoking, chronic diseases and psychic troubles were significantly associated with non-fatal injuries. 
[Faten M. R. Ismaeil and Ali A.A. Alzubaidi. Prevalence, Types and Risk factors of Non Fatal Injuries among 
Secondary School Students in Abha City-KSA. Life Sci J 2012;9(4):1136-1142]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 170 
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1. Introduction 

Injury in developing and transitional economies 
is an important public health problem. Indeed, injury 
accounts for 9% of global mortality, with the 
majority of these injury deaths occurring in lower- 
and middle-income countries, result in both social 
and economic loss (1). Increased availability of 
motor vehicles is likely to raise the risk of traffic 
injuries (2). The inexperience and ongoing 
neurodevelopment of adolescents might leave them 
vulnerable to some health risks associated with 
economic change (3).  

The World Health Organization defines injuries 
as “the physical damage that results when a human 
body is suddenly subjected to energy in amounts that 
exceed the threshold of physiological tolerance – or 
else the result of a lack of one or more vital elements, 
such as oxygen”. Injuries can be classified into two 
distinct categories, those that are unintentional (e.g., 
falls) and those that are intentional (e.g., assaults) (4). 

Injuries can leave people with serious physical pain, 
disability and psychological trauma, which may 
require long-term care by families and health services. 
Consequently unintentional injuries place a 
significant economic burden on public services and 
society as a whole, with loss of work and school days 
impacting on businesses and individuals (5). 

Injuries kill more than 5 million people every 
year worldwide, accounting for nearly 1 out of every 
10 deaths globally. They affect people of all ages and 
socio-economic status of a nation (6). Unintentional 
injuries are a leading cause of death among children 
and young adults. Over 875,000 children <18 years 
of age die annually in the world as a result of injuries 
(7). Injuries are the leading cause of long-term 
disability, and healthcare costs in most industrialized 
countries (8).  

 The injury mortality rates of males are twice as 
high as that of females worldwide.(9)  In Qatar, A 
male to female death ratio of 3.4:1 for all types of 
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injuries leading to death. This could be due to the fact 
that boys are more aggressive and adventurous than 
girls (6). Blum and Nelson-Nmari (10) reported that 
among leading causes of death in people aged 15–29 
years are (unintentional injuries, violence, and 
suicide) (10). 

Patterns of injury change with physical maturity, 
with young men in particular, incurring trauma 
mainly from unintentional injuries, violence and 
traffic accidents (11). Consequently, health profiles 
change rapidly from early adolescence to young 
adulthood (3). 

Unintentional injuries accounted for around 
12,000 deaths in England and Wales in 2007. Self-
harm and assaults were also responsible for around 
100,000 and 43,000 hospital admissions in England 
in 2007/08 respectively (12). It was estimated that in 
UK the cost of interpersonal violence (e.g., assault) 
alone was £24.4 billion in 2003, with health services 
incurring a cost of around £2.2 billion (5). 

The WHO (13) reported that in the Kingdom of 
Saudi Arabia, the highest rate for disability-adjusted 
life years (DALYs) is that for unintentional injuries, 
being 7.6. It is more than double that of 
cardiovascular diseases, which ranks the second (3.1).  

The most common injuries were falls, road 
traffic accidents. Males were more affected by 
injuries than females (14).  

Patterns of injury change with physical maturity, 
with young men in particular, incurring trauma 
mainly from unintentional injuries, violence and 
traffic accidents. These injuries have their long-term 
disabilities of children, economic burden for 
individuals, and hardship for survivors and family 
care-givers (15).  

The risk factors for injury vary depending upon 
its type. The majority of assaults involve younger 
people (16). Furthermore, both children and older 
people experience higher rates of pedestrian road 
traffic accidents than other age groups. Risks of both 
unintentional and intentional injury have been shown 
to be related to socioeconomic status, with those at 
the greatest risk living in the most deprived areas (17). 
The etiology of injury involves a complex interplay 
between human and environmental factors. Patterns 
of injury vary according to demographic factors 
including age, sex, residence and socioeconomic 
status, all of which are difficult to modify (18). 
Adolescence, in particular, is an important period 
because it is the time when young people are 
experimenting with, and also establishing, their 
lifestyle, attitudes, concepts, beliefs and habits that 
may have long-term influences on their health (19).  

The rapid social, physical and mental 
development occurring during adolescence is 
important as many health behaviours, which become 

manifest in adulthood, have their origins during 
younger years (20). A number of theories offer 
different explanations for the relationship between 
development and risk-taking among adolescent. For 
example, biologically-based theories attribute risk-
taking behaviour to genetic predispositions and 
hormonal changes mediated through pubertal timing 
(21). 
Objectives: 
To calculate injury rates among male secondary 
school students  
To identify the types of injuries  
To identify possible risk factors associated with 
injuries. 
 
2. Subjects And Methods: 

This study followed a cross-sectional design. It 
was conducted in Abha City, which is the capital of 
Aseer Region in Saudi Arabia.  

We used a multi-stage sampling method to 
obtain a representative sample. We used school and 
grade as stratum, and then selected classes by cluster 
sampling in each stratum. In total, 829 male 
secondary school students studying at a general 
governmental secondary school in Abha City were 
included in the study out of 900 invited to participate 
in the study with a response rate of 92.1%. 

This study concentrated on male secondary 
school students since males are significantly more 
vulnerable to injuries than females. 
Operational Injury Definition: 

The injury in this study was defined as any 
injury meeting at least one of the following criteria: 
(1) an injury for which the student received medical 
treatment at the school nurse’s office, (2) an injury 
for which the student received emergency medical 
care from a doctor at a hospital or a private medical 
office, (3) an injury for which the student received 
first aid from his/her parent, or (4) an injury that was 
not treated but caused the student to miss a half day 
or more of school or regular activities. 

A self-administered questionnaire including 
Personal characteristic of student: Age, family size, 
birth order, scholastic year, nationality and parent’s 
education, father's job etc. And Variables related to 
injuries: occurrence of any injury within the past 12 
months, type (intentional, unintentional), mechanism 
(assault, fire/hot exposure, fall, road traffic accident, 
drowning, poisoning, etc.); site (home, school, 
outdoor) etc. was used to collect data which was 
analyzed using SPSS version 18. 

Prior to data collection, students were fully 
informed about the objectives of the study. Each 
student had the right to accept or refuse participation 
in the study. Students were notified that they do not 
have to declare their names on the data collection 
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sheet. The collected data was kept confidential and 
will be used only for research purposes. 

 
3. Results: 

The study included 829 secondary school 
students out of 900 invited to participate in the study 
with a response rate of 92.1%. Their socio-
demographic characteristics are presented in table (1). 
Their ages ranged between 15 and 22 years with a 
mean of 17.5±1.2 years. Second-year (science) and 
third year (science) students present 44.1% and 26.8% 
of the participants. Most of the students were Saudi 
(76.4%). Most of the students reported from one to 
five brothers (77.9%) and sisters (83.4%). First birth 
order was found among 23.5% of the students while 
second and third birth orders were reported among 
43.9%. Fathers of more than half of the students had 
university graduation (50.7%) and mothers of 40% of 
them had university graduation.  The fathers of 22.1% 
of the students were employees and of 19% were 
military or police persons. More than half of the 
students had private houses (53.8%) and more than 5 
rooms in the house (60.5%). The family income was 
more than 10000 in 45.4% of the students. 
 
Table 1: Socio-demographic characteristics of 
secondary school students (n=829). 
Characteristics No. % 
Age in years 
≤17 
>17 

 
418 
411 

 
50.4 
49.6 

Range (years) 
Mean±SD (years) 

15-22 
17.5±1.2 

 
 

Class 
1st 
2nd-Science 
2nd –Literature 
3rd-Science 
3rd-Literature 

 
151 
366 
12 
222 
78 

 
18.2 
44.1 
1.4 
26.8 
9.4 

Nationality 
Saudi 
Non-Saudi 

 
633 
196 

 
76.4 
23.6 

Number of bothers 
none 
1-5 
>5 

 
26 
646 
157 

 
3.1 
77.9 
19.0 

Number of sisters 
none 
1-5 
>5 

 
98 
691 
40 

 
11.8 
83.4 
4.8 

Birth order 
1st 
2nd - 3rd 
>3rd 

 
195 
364 
270 

 
23.5 
43.9 
32.6 

 
 
Table 2: Socio-demographic characteristics of 
secondary school  students (n=829). (cont.) 
Characteristics No. % 

Father`s education 
Illiterate 
Primary 
Intermediate 
Secondary 
University 

 
31 
90 
85 
203 
420 

 
3.7 
10.9 
10.3 
24.5 
50.7 

Mother`s education 
Illiterate 
Primary 
Intermediate 
Secondary 
University 

 
129 
143 
95 
130 
332 

 
15.6 
17.2 
11.5 
15.7 
40.0 

Father`s job (819) 
Manual worker 
Military and police 
Teacher 
Employee 
Physician 
Engineer 
Retired 
Business 

 
79 
156 
99 
181 
73 
40 
122 
69 

 
9.7 
19.0 
12.1 
22.1 
8.9 
4.9 
14.9 
8.4 

Type of residence 
Rent 
Private 

 
383 
446 

 
46.2 
53.8 

Income ( in SR/month) (819) 
≤5000 
5001-10000 
>10000 

 
146 
301 
372 

 
17.8 
36.8 
45.4 

 
The prevalence of non-fatal injuries among male 
secondary school students was 49% as shown in 
Figure (1), 
 

 
 

Most of these injuries were not intentional 
(73.2%) as displayed in figure (2). 

406, 49.
0%

423, 51.
0% Yes

No
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Figure (2): Distribution of students with history of 
accidents according to type of the accident (n=406).

 
 

Regarding types of accidents, 65.4% were car 
accidents, 14.7% were injuries during playing and 
10.1% were stabbing wounds. Suicidal attacks were 
reported by 7.6% of the students. Figure (3) 

 
Figure (3): Causes of non-fatal injuries among male 
secondary school students, Abha city (n=406). 
 
The Places of the majority of non-fatal injuries were 
streets (89.9%) while schools and homes were 
reported by 4.2% and 1.2% of the students as shown 
in figure (4).  

 
 
Figure (4): Place of injuries among male secondary 
school students, Abha city (n=406). 
 

Of students reported non-fatal accidents, 247 
(60.8%) had injured during accidents. The results of 

injury were wound (63.2%), fracture (17%) or both 
(19.8%). The place of emergency care was hospital in 
most of injured cases (80.6%) while it was home or 
school among 10.5% and 3.6% of the injured 
students, respectively 

44.2% of the injured students stayed one day or 
less in the hospital while 31.2% of them stayed more 
than 10 days. 
 
Factors associated with non-fatal injuries: 

Non-fatal injuries were reported among 58.9% 
of students aged over 17 years compared to 39.2% 
among those aged 17 years or less. This difference 
was statistically significant, p <0.001. It was reported 
among 61.6% of Saudi students compared to only 8.2% 
among non-Saudi students. This difference was 
statistically significant, p<0.001. Also, it was 
reported among 59.2% of students who have more 
than 5 brothers compared to only 15.4% among those 
having no brothers. This difference was statistically 
significant, p <0.001.  36.9% of students whose 
fathers are teachers and among 60.9% of students 
whose fathers are military persons or working in 
police had not fatal injuries compared to only 24.1% 
among those whose fathers are manual workers and 
among 30% of students whose fathers are engineers. 
This difference was statistically significant, p <0.001. 
Injuries were not significantly associated with 
student`s birth order. Non-fatal injuries were reported 
among 56.2% of students who fathers are university 
graduated and among 20% of students whose fathers 
are primary school educated. This difference was 
statistically significant, p <0.001. Similarly, non-fatal 
injuries were reported among 52.1% of students who 
mothers are university graduated and among 34.9% 
of students whose mothers are illiterate. This 
difference was statistically significant, p =0.001. 71.2% 
of students whose family income was >10,000 
SR/month had not fatal injuries compared to only 11% 
among students whose family income was 5,000 or 
less SR/month. This difference was statistically 
significant, p <0.001. 

As regard to the association between type of 
residence and non-fatal accidents non-fatal injuries 
were reported among 74.4% of students who has 
private house compared to only 19.3% among those 
who has rent house. This difference was statistically 
significant, p <0.001. Non-fatal injuries were 
reported among 51.8% of students whose family has 
private car compared to only 17.6% among those 
whose family has no private car. This difference was 
statistically significant, p <0.001. It also was eported 
among 85% of students who has nervousness and 
psychic trouble history compared to 33.2% among 
those who has no such history. This difference was 
statistically significant, p <0.001. Non-fatal injuries 

109; 
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297; 
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Intentional
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also were reported among all diabetic and epileptic 
students (100%) compared to 44.3% among those 
who has no history of any chronic disease. This 
difference was statistically significant, p <0.001. 
Non-fatal injuries were reported among 66.7% of 
students with both of hearing/visual weakness 
compared to 48.4% among those who has no audio-
visual problems. This difference was statistically 
significant, p =0.024.  Injuries were reported among 
77.5% of smoking students compared to only 40.6% 
among non-smokers. This difference was statistically 
significant, p <0.001. 

 
 
Table 3: Risk factors for non-fatal injuries among 
male secondary school students, Abha: Multivariate 
logistic regression analysis. 
Risk factors OR 95% CI 
Number of brothers 
None ® 
1-5 
>5 

 
1.0 
2.9 
7.6 

 
 
0.79-7.11 
1.66-
18.31* 

Family income ® 
≤5000 (n=146) 
5001-10,000 (n=301) 
>10000  (n=372) 

 
1.0 
6.8 
13.4 

 
 
1.62-11.02 
3.2-22.26 

History of psychic trouble 
No ® 
Yes 

 
1.0 
3.9 

 
 
1.29-9.32 

History of chronic diseases 
No ® 
Yes 

 
1.0 
4.6 

 
 
2.38-19.25 

History of smoking 
No ® 
Yes 

 
1.0 
2.1 

 
 
1.05-4.21 

® Reference category 
 

In the multivariate analysis, students who 
have more than five brothers were at 7.6 folded risk 
of having non-fatal injuries as compared to those who 
have no brothers. Students whose family income was 
between 5001 and 10000 or > 10000 SR/month were 
at 7 or 13 folded risk for non-fatal accidents, 
respectively as compared to those whose family 
income was below or equal 50000 SR/month. 
Students with history of psychic trouble or chronic 
diseases were at 4 and 5 folded risks respectively for 
having non-fatal injury. Smoker students were at 
double risk for non-fatal accidents than non-smokers. 
(Table 3) 
 
4. Discussion: 

Compared with a rate of 49 non-fatal injuries 
per 100 adolescents aged 15–22 in our survey, there 
were 22.1% injuries per 100 children aged 0-17 in 
USA (22), 11.2 injuries per 100 children aged 0–11 
and 17.1 injuries per 100 children aged 12–21 in the 
US, according to the 1997 NHIS (23). However, 

many of the potential risk factors assessed in our 
study were not assessed in the NHIS. The higher 
prevalence reported in our study could be attributed 
to the facts that the present study was conducted on 
only males and in the age of middle to late 
adolescents. In Qatar, Bender et al. (6) reported a 
male to female death ratio of 3.4:1 for all types of 
injuries. This could be due to the fact that boys are 
more aggressive and adventurous than girls.  
Similarly, in Riyadh, Gad et al. (14) reported 22.2% 
of children and early adolescents having had injuries 
in the previous 12 months. Males were more affected 
by injuries than females (26% vs. 18%).   

In the current study, suicidal attacks represent 
7.6 of non-fatal injuries among male adolescents. In 
Western world, a prevalence of 21.2% had been 
reported by Ross and Heath (61). Islamic regulations 
prohibit suicidal attacks; is the explanation for the 
difference between the two prevalence.  

Road traffic injuries are a major cause of death 
and disability globally, with a disproportionate 
number occurring in developing countries (24,25). In 
many developed countries, injuries are now the 
leading cause of death among children and young 
adults (26). In accordance with that, the present study 
revealed that car accidents were reported by 65.4% of 
students with non-fatal accidents (representing a 
prevalence of 32% among all male students). In 
Malaysia, the number of motor vehicle injury cases 
was gradually increased with age and reached its 
maximum that was 31.0% among the adolescents 
(27).  In Riyadh, Gad et al. reported a prevalence of 
road traffic accidents of 15% among children and 
early adolescents. This difference could be attributed 
to difference in age group between the present study 
and that of Gad et al. (14).  

Some researchers found that socioeconomic 
status (SES) was an important risk factor for injuries 
(28, 29). In our study, we found that non fatal injuries 
were more among students with higher family 
income compared to students whose family income 
was less. Increased availability of motor vehicles is 
likely to raise the risk of traffic injuries (2). While a 
study in China showed that low socioeconomic 
standard students with large family size had a higher 
risk of injury than high socioeconomic standard 
students and that socioeconomic background has a 
major impact on injury risk (30). In our study, 
students who have more than five brothers were at 
7.6 folded risk of having non-fatal injuries as 
compared to those who have no brothers. 

In this study, non-fatal injuries were reported 
more among students whose  mothers are university 
graduated than among students whose mothers are 
illiterate. Two other studies indicated that children of 
unemployed mothers were at greater risk (31,32). 
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In this study, current smoking, was associated 

with non fatal injuries These findings resonate with a 
study among South African school adolescents where, 
among boys, smoking and drunkenness  were found 
to be predictors for injuries (33),  

It is proposed that a number of personality 
factors may influence a personal  risk of becoming 
injured. Results from the present study showed that 
injured students had a significantly higher level of 
psychic troubles in comparison to non-injured 
students. These results are consistent with Andreas 
(2010) findings which found a relationship between 
injury and somatic trait anxiety (34). 

In this study, Non-fatal injuries were reported 
more among students with both of hearing/visual 
weakness compared to those who has no audio-visual 
problems. Several studies in the USA, Europe and 
Australia have reported details on the determinants of 
injuries at home. Having poor eyesight have been 
found to be significant predictors of injury-causing 
falls (35). 

In the current study, students with history of 
chronic diseases were at 5 folded risks for having 
non-fatal injury and this supports the results of a 
study of eight countries in Europe. This latter study 
followed epileptic cases and matched non-epileptic 
controls for nearly 17,500 person-months, and found 
that those with epilepsy reported more domestic 
accidents, more hospitalization and more medical 
complications compared with the controls (36). 
Another study showed that Patients with epilepsy or 
diabetes mellitus have slightly increased risks of 
traffic accidents as compared with unaffected persons 
(37). 
 
Conclusions: 

Non-fatal accidents are a prevalent public health 
problem among male secondary school students in 
Abha, KSA. Road traffic accidents are the main 
reported among them. High-family income, large 
family size, smoking, chronic diseases and psychic 
troubles were significantly associated with non-fatal 
injuries. 
 
Corresponding authors 
Faten M. R. Ismaeil  
Public Health and Community Medicine Department, 
Assiut University, MBBS, Family Medicine resident. 
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Abstract: Patulin mycotoxin on some biochemical parameters and histological changes on male rats' liver and effect 
of crude venom extracted from jelly fish Cassiopea Andromeda as a treatment. 50 Inbreeding weanling white male 
wistar lewis rats were divided randomly into 5 groups. Control group was gavage fed daily with distilled water; 
three treated groups were gavage fed daily dose with Patulin (0.2 mg/kg b.w.) for one, two and three weeks 
respectively. The last group was treated by Patulin for one week then injected intraperitoneally with single dose of 
crude venom (1.78 mg/20 g b.w.) for 24 hours according to LD50. Level of (AST) and (GGT) were increased 
significantly in serum of all treated groups compared with control group but level of (ALT) was increased 
significantly in treated group after one week only. Although the concentration of (TNF-α) was increased 
significantly and gradually in all treated groups, the concentration of ferritin was decreased significantly in treated 
three after three weeks only. Histopathological changes of rat liver coincided with biochemical changes. In 
conclusion, oral exposures of Patulin indicate that hepatic alteration was produced in manner related to dose 
duration and crude venom may used as new therapeutic approach to detoxify hepatocytes from Patulin. 
[Nagwa M. El-Sawi, Hanaa M. Gashlan, Sabry H. H. Younes, Rehab F. Al-Massabi and S. Shaker. Biochemical 
and histological studies on the effect of the Patulin mycotoxin on male rats’ liver and treatment by crude 
venom extracted from jelly fish. Life Sci J 2012;9(4):1143-1153]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 171 
 
Keywords: mycotoxin, patulin, liver, rat, Jelly fish crude venom. 
 
1. Introduction 

Huge quantities of food are wasted every year 
because they are invaded by toxic fungi or 
contaminated by fungal metabolic products. Over the 
past 15-20 years, toxic mold exposure has become 
hazardous and frequent.1 Mycotoxins are secondary 
metabolites produced by certain filamentous fungi, 
which can be produced in foods as a result of fungal 
growth.2 Fruits and vegetables are an important part 
of a balanced diet, but they may be colonized by 
moulds that produce mycotoxins3. In fruit juice, 
Patulin is considered to be the most important and is 
produced by several species of fungi including 
Penicillium expansum.4  

Many experimental studies have been carried 
out using crude venom extracted from jelly fish for 
the treatment of animal disease. Venoms are complex 
mixtures of many different components, whereas a 
toxin is a single pure compound. Toxins found within 
venoms often have novel, highly specific activities 
that have the way for the design of therapeutically 
useful molecules based upon the structural 
information obtained.5 The toxins of coelenterates 
have been detected to include bradykinnin and related 
polypeptides which have a kinin like action.6 BK 
have effective role in liver regeneration7,8 and 

enhanced prostaglandin synthesis9 which in turn 
improved hepatic function.10  

The work plan involves testing experimental 
animals for the influence of patulin mycotoxin on 
liver enzymes, some tumor markers, carbohydrate 
metabolism as reflected on liver function and 
structure. Additional attentions are given to crude 
venom extracted from jelly fish as treatment. 
 
2. Materials and methods   

Fifty white male Wistar Lewis rats each 
weighs (55-65 g) were obtained from the animal 
facility of King Fahd Medical Research Center, King 
Abdul-Aziz University, Jeddah, Saudi Arabia. The 
animals were conditioned at room temperature and 
commercial balanced diet and tap water was provided 
throughout the experiment. Animals were divided 
randomly into five groups (10 rats each in two cages) 
and were subjected to the following schedule of 
treatments: Control group was gavage fed daily with 
distilled water; three other treated groups were 
gavage fed daily dose with Patulin (0.2 mg/kg b. w.) 
for one, two and three weeks respectively. The last 
fifth group was treated by Patulin as treated one for 
one week then injected intraperitoneally with a single 
dose of crude venom from jelly fish (1.78 mg/ 20 g 
b.w.) for 24 hours according to LD50. Blood samples 
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were collected from the orbital sinus and stored at -
20°C until analysis was performed. Sera were used 
for the measurement of AST, ALT, GGT, TNF, 
ferritin and glucose. The animal was decapitated and 
the abdomen was opened. The liver was excised and 
washed in sterile saline solution. Small parts were 
taken for histological studies and other parts of liver 
were stored at -20°C for glycogen analysis. 
 
 
 

3. Results 
The biochemical and histological changes 

were studied in blood and liver of male Wistar Lewis 
rats as a result of administration of a daily dose of 
Patulin (0.2 mg/kg b. w.) and observed over a period 
of one (T1), two (T2) and three (T3) weeks compared 
to the control group. In addition to treated four (T4) 
using single dose intraperitoneally of crude venom 
extracted from jelly fish (1.78 mg/ 20 g b. w.) for 24 
hours after treated with Patulin for one week (Tables 
1, 2). 

 
Table 1: Effect of Patulin (0.2 mg/Kg b. w.) on Some Biochemical Parameters of Male Rats. 

      Groups 
Parameters 

Control 
 

T1 
 

T2 
 

T3 
 

AST U/L 35.146 ± 0.42 70.656±0.79** 72.404±0.87** 65.596±0.41** 
ALT U/L 41.073 ± 0.68 45.341 ± 0.97** 39.393 ± 0.71 N.S 40.528 ± 0.99  N.S 
GGT U/L 8.203 ± 0.21 9.834 ± 0.41** 9.539 ± 0.25** 9.899 ± 0.0.22** 
TNF Pg/ml 38.027 ± 0.97 53.925 ± 0.81** 60.680 ± 0.35 ** 93.588 ± 0.98 ** 
Ferritin µg/ml 1.617 ± 0.03 1.605 ± 0.06  N.S 1.539 ± 0.08  N.S 1.048 ± 0.06 ** 
Glucose mmol/l 3.495 ± 0.11 3.356 ± 0.14  N.S 4.127 ± 0.06  ** 3.974 ± 0.08 ** 

Data are expressed as mean ± SE.      Number of sample in each group is 10.         T1, T2, T3 = Treated group with Patulin   
Significant change in comparison between groups: 
**    Highly significant (P ≤ 0.01)           *      Significant (0.01± P ≤ 0.05)                N.S  Non significant (P > 0.05)  
 
Table  2: Effect of Crude Venom (1.78 mg/ 20 g b. w.) on Some Biochemical Parameters in Male Rats after Patulin 
(0.2 mg/kg b. w.) Hepatotoxicity 

Parameter Control  T 1 T 4 

AST U/L 
35.146 ± 0.42 70.656±0.79  51.253±0.71 

  **   
   

ALT U/L 
41.073 ± 0.68 45.341 ± 0.97 41.232 ± 0.84 

  ** 
  N.S   

GGT U/L 
8.203 ± 0.21 9.834 ± 0.41 8.819 ± 0.24 

  * 
  N.S   

TNF Pg/ml 
38.027 ± 0.97 53.925 ± 0.81 46.445 ± 0.67 

  ** 
     

Ferritin µg/ml 
1.617 ± 0.03 1.605 ± 0.06 1.607 ± 0.03 

  N.S 
 N.S    N.S    

Glucose mmol/l 
3.495 ± 0.11 3.356 ± 0.14 3.217 ± 0.08 

  N.S 
 N.S    N.S    

Glycogen µg/µl 
 0.052 ± 0.01 0.038 ± 0.004 0.037 ± 0.003 

  N.S 
 N.S    N.S    

Data are expressed as mean ± SE.     Number of sample in each group is 10. 
T1 Treated group with Patulin              T4 Treated group with Patulin + crude venom of jelly fish 
 Significant change in comparison between groups: 
**,    Highly significant (P ≤ 0.01)           *         Significant (0.01˂ P ≤ 0.05)                    N.S    Non significant (P > 0.05)  
First significant change as compared with T1,               Second significant change as compared with control. 
 
 
Histological results: The effect of Patulin on liver parenchyma 

varies in different weeks. In animal group of one 
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week (T1) (Fig. 2), there was evident hepatocytes 
vaculation and damage of cellular membrane 
(necrosis), while in group of two weeks (T2) (Fig. 3) 
the histological changes were less compared to those 
of one week (T1). Instead of vacuolation, scattered 
apoptotic cells were observed in groups of two weeks 
(T2) and three weeks (T3) (Fig. 4). The proliferation 
of bile ducts in group of three weeks (T3) was 
described to be associated with hepatic metabolic 

disturbance or toxic exposure.11 The nuclei showed 
marked variation in size, Pyknosis (small dark nuclei), 
karyomegally (large sized) and karyolysis 
(degeneration) were observed. The enlarged nuclei 
was observed mainly in animals given Patulin for two 
weeks (T2) and three weeks (T3) and also in jelly 
fish treated group (T4) (Fig. 5) which may as a result 
of hepatocytes toxicity. 

 

 
Fig. 1: Normal Hepatocytes 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2: Normal Hepatocytes & The effect of Patulin on liver parenchyma after one week (T1 Hepatocytes) 
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Fig. 3: Normal Hepatocytes & The effect of Patulin on liver parenchyma after  two weeks (T2 Hepatocytes) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4: Normal Hepatocytes & The effect of Patulin on liver parenchyma after three weeks (T3 Hepatocytes) 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1146 

http://www.lifesciencesite.com/
http://www.lifesciencesite.com/
mailto:lifesciencej@gmail.com


Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5: Normal Hepatocytes & The effect of Patulin on liver parenchyma after  one week (T1 Hepatocytes) & The 
effect of Patulin and crude venom on liver parenchyma after one week (T4 Hepatocytes) 
 
Discussion  

From the data in table (3), the level of AST and 
ALT were increased than the control group after 
administration of Patulin for one week (T1), serum 
transaminases levels in normal subjects are low and 
liver tissues is rich in both transaminases. So, the 

leakage of them into the serum is an indicative of 
hepatotoxicity (Westhuizen et al., 2001). El-Sawi et 
al., 2000 reported that the presence of nonfunctional 
plasma enzymes at levels elevated above normal 
values suggested an increase rate of tissue destruction. 

 
Table 3: Effect of Patulin (0.2 mg/Kg B.W) on Some Biochemical Parameters of Male Rats. 

       Groups 
Parameters 

Control 
 

T1 
 

T2 
 

T3 
 

AST U/L 35.146 ± 0.42 
 

70.656±0.79 ** 72.404±0.87 ** 65.596±0.41 ** 

ALT U/L 41.073 ± 0.68 
 

45.341 ± 0.97 ** 39.393 ± 0.71 N.S 40.528 ± 0.99 
N S 

GGT U/L 8.203 ± 0.21 9.834 ± 0.41 ** 9.539 ± 0.25 ** 9.899 ± 0.0.22 ** 

TNF-α Pg/ml 38.027 ± 0.97 53.925 ± 0.81 ** 60.680 ± 0.35  ** 93.588 ± 0.98 ** 

Ferritin µg/ml 1.617 ± 0.03 1.605 ± 0.06  N.S 1.539 ± 0.08   N.S 1.048 ± 0.06 ** 

Glucose mmol/l 3.495 ± 0.11 3.356 ± 0.14 N.S 4.127 ± 0.06  ** 3.974 ± 0.08  ** 

Glycogen µg/µl 0.052 ± 0.01 0.038 ± 0.004    N.S 0.038 ± 0.005   N.S 0.038 ± 0.004  N.S 

Data are expressed as mean ± SE.     Number of samples in each group is 10. 
T1, T2, T3 = Treated group with Patulin   Significant change in comparison between groups: 

  **   = Highly significant (P ≤ 0.01)   *     = Significant (0.01˂ P ≤ 0.05)  
   N.S = Non significant (P > 0.05)  
 

The level of AST remained elevated in two 
weeks (T2) group compared to that of ALT level. 

From the previous data a highly significant decline of 
AST level was found in three weeks (T3) group as 
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compared to two weeks (T2) group, but the level of 
ALT showed highly significant decrease in two 
weeks (T2) group compared with one week (T1) 
group which means gradual recovery of hepatocytes. 
This means that falling aminotransferase suggests a 
decrease in hepatocellular damage (Marshall and 
Bangert, 2004) which was proved in this study by 
improvement of histological changes in hepatocytes. 
However, the decrease in Patulin hepatotoxicity in 
appeared in (T2) and (T3) groups could be explained 
either by the possibility of metabolic conversion of 
Patulin into less cytotoxic compound or due to the 
adaptation of hepatocytes via detoxification process. 
Another explanation based on its excretion via urine 
or faces (Moss, 2002; Speijers, 2004). 

Otherwise, GGT is a key enzyme implicated in 
the homeostasis of intracellular reduced glutathione 
(GSH) and hence in the regulation of the cellular 
redox state. Besides, the extracellular cleavage of 
GSH by GGT leads to reactive oxygen species (ROS) 
production (Accaoui et al., 2000). Moreover, it is 
known that oxidative conditions occurring during 
inflammation that evoked by tissue damage can 
induce the expression of GGT (Zhang et al., 2006). 

The results of TNF-α concentration in serum 
rats summarized in table (3), pointed that the 
concentration was gradually increased between 
groups in manner related to the duration of treatment. 
These results are in agreement with those obtained by 
AL-Anati et al. (2005). TNF-α was reported to induce 
both necrosis and apoptosis of hepatocytes and the 
increased concentrations of TNF-α in serum indicated 
that the production of this cytokine may also be 
induced (Decicco et al., 1998). These findings 
indicated that several mycotoxins are able to 
modulate the production of cytokines in different 
organs and cell types (Bondy and Pestka, 2000; 
Oswald and Come´ra, 1998) which signified that 
Patulin treatment results in the ROS production in 
mammalian cells and ROS partially contributes to 
PAT- induced cytotoxicity (Liu et al., 2007).  

Ferritin is used for assessment of malignant 
disease and liver disorders (Sirus and Yusuf, 2006). It 
is a major iron-storage molecule in the human body 
cells and has thus been used for decades as a 
diagnostic indicator of iron concentration in liver and 
other tissues (Finch et al., 1986; Hasan et al., 2006). 
Intracellular iron can participate in the formation of 
free radicals, leading to liver cell damage. This may 
be prevented by the ability of ferritin to oxidize and 
store iron (Hagen et al., 2002). However, in liver 
diseases, redox is increased thereby damaging the 
hepatic tissue (Muriel, 2009).  

The data in the present work, table (3) 
revealed that Patulin induced highly significant 
decrease in the mean value of ferritin concentration 

in three weeks group (T3) only. While a non 
significant decrease in the mean value of ferritin 
concentrations were noticed after one and two weeks 
groups (T1, T2) which indicate that the interaction of 
free radicals, as a result of Patulin accumulation in 
(T3) group. Ferritin is probably also involved in the 
pathogenesis of some inflammatory diseases 
including hepatitis (Biemond et al., 1988). The 
decrease of ferritin level may be attributed to the 
induction of oxidative stress by Patulin (Liu et al., 
2007) leading to the distruption in iron homeostasis 
(Erikson et al., 2006) which resulting from impaired 
liver function (Ganz, 2009). 

Concentrations of ferritin in serum increase in 
a variety of conditions that include cancer, liver 
disease, inflammation, iron overload, or iron 
treatment (Tran et al., 1997). Hann et al. (2006) 
supported that increased serum ferritin levels are 
associated with an increased risk of primary 
hepatocellular carcinoma (PHC) which contradict 
with this work results. 

Carbohydrates serve numerous functions in the 
body, but the bulk of the carbohydrate ingested is 
used to derive energy for metabolism. The level of 
glucose in blood of normal animals, and 
consequently the amounts available to body organs, 
is closely regulated through the action of several 
hormones. When carbohydrate intake is high, excess 
glucose is converted to a glycogen, a glucose 
polymer, for storage, but the amount of glycogen 
storage is limited (Donaldson, 2001). 

Our results in table (3) revealed that the mean 
value of glucose concentration was not changed in 
Patulin treated group for one week (T1) but highly 
significant increased in treated groups for two (T2) 
and three (T3) weeks compared to the control group. 
These results were confirmed by Devaraj et al. (1983) 
in which Patulin is found to interfere with the 
carbohydrate metabolism. Otherwise, Sakithisekaran 
et al. (1989) and Wouters and Speijers (1996) 
demonstrated that via the gluconeogenesis which is 
stimulated by increase glucose-6-phosphatase and 
fructose-1, 6-diphosphatase activity. Patulin was 
proved to be diabetogenic by Devaraj et al. (1986) 
who explained the elevation of fasting blood glucose 
level through glucose tolerance test which revealed 
an elevated glucose curve and reduced insulin 
production. Also, Speijers (2004) reported that 
Patulin increase blood glucose level by 60 %. By 
looking to table (3), the mean value of liver glycogen 
concentration was slightly decreased but not 
significant in treated groups compared to control 
group. These results were in accord with the study by 
Suzuki et al (1974) who found depletion of glycogen 
in liver after citrinin toxicity. Also, Rastogi et al 
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(2000) reported that single doses of aflatoxin B1 
decreased liver glycogen. 

In addition, the present work was done to 
examine the protecting effect of crude venom 
extracted from jelly fish Cassiopea Andromeda 
against Patulin hepatotoxicity through bradykinnin 
content that was the effector peptide of kallikrein-
kinin system.From the obtained data, table (4) the 
serum level of AST, ALT and GGT enzymes showed 
highly significant decrease in (T4) group as 
compared to (T1) group and as previously reported in 
table (3), these transaminases and GGT were highly 
significant increased in (T1) group compared to 
control group. Crude venom extracted from jelly fish, 
Eutonina indicans was proved by Abdel-Rehim et al. 
(1996) to have no effect on liver enzymes activities 
which indicate its safty use in lab animals. So, 

decreased aminotransferases was indicator to reduced 
liver damage (Sanchro-Bru et al., 2007). This means 
that extracted crude venom of jelly fish Cassiopea 
Andromeda ameliorate the hepatotoxic effect of 
Patulin administrated for one week.  

On the other hand, only the level of AST was 
still highly significant increase in (T4) group 
compared with control group. This result was 
coincident with the studies done by Omran and 
Abdel-Rahman (1992); Assi and Nasser (1999); 
Pipelzadeh et al. (2006) who using crude venoms of 
different sources. This increase may due to the 
presence of AST in organs other than the liver. Thus 
AST level in rats has a limited value as specific 
endpoint in toxicological studies (Bondy et al., 2000). 
 

 
Table 4: Effect of Crude Venom (1.78 mg/ 20 g b.w) on Some Biochemical Parameters in Male Rats after Patulin 
(0.2mg/kg b.w.) Hepatotoxicity. 
Parameter Control T 1 T 4 

AST U/L 
35.146 ± 0.42 70.656±0.79 51.253±0.71 

  ** 
   

ALT U/L 
41.073 ± 0.68 45.341 ± 0.97 41.232 ± 0.84 

  ** 
  N.S 

GGT U/L 
8.203 ± 0.21 9.834 ± 0.41 8.819 ± 0.24 

  * 
  N.S 

TNF Pg/ml 
38.027 ± 0.97 53.925 ± 0.81 46.445 ± 0.67 

  ** 
   

Ferritin µg/ml 
1.617 ± 0.03 1.605 ± 0.06 1.607 ± 0.03 

  N.S 
 N.S N.S 

Glucose mmol/l 
3.495 ± 0.11 3.356 ± 0.14 3.217 ± 0.08 

  N.S 
 N.S N.S 

Glycogen µg/µl 
0.052 ± 0.01  

0.038 ± 0.004 
 

0.037 ± 0.003 
  N.S 

 N.S    N.S    
Data are expressed as mean ± SE.     Number of sample in each group is 10. 
T1= Treated group with Patulin   T4 = Treated group with Patulin + crude venom of jelly fish 
Significant change in comparison between groups: **,   = Highly significant (P ≤ 0.01)  
*     = Significant (0.01˂P ≤ 0.05)  N.S = Non significant (P > 0.05)  
First significant change as compared with T1,       Second significant change as compared with control. 
 

By the examination of the effect of jelly fish 
crude venom on Patulin toxicity in rats, the crude 
venom was found to decrease significantly the 
concentration of tumor necrosis factor-alpha (TNF-α) 
in (T4) group compared with (T1) group. This 
improvement may be attributed to the protective 
effects of crude venom bradykinnin and related 
polypeptide (Burnett and Calton, 1977). On the other 
hand, the bradykinnin was known to stimulate the 
release of prostaglandins (PGs) in a variety of animal 

tissues (Levant et al., 2006). PGs in turn was reported 
to improve the hepatic function and structure (Lkeya 
et al., 2002; Fouda, 2004; Rincon-Sanchez et al., 
2005) and required for liver regeneration and 
involved in the regulation of a number of cytokines 
(Rudnick et al., 2001) acting to limit TNF-α. The 
mechanisms by which prostaglandins limit TNF-α 
mRNA levels may underlie endogenous regulatory 
mechanisms that limit inflammation, and may have 
important implications for understanding chronic 
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inflammatory disease pathogenesis (Stafford and 
Marnett, 2007).  

Otherwise, the mean value of TNF-α was 
highly increased in (T4) group compared to control 
group. Increased serum concentration of TNF-α as 
one of the small peptide molecules which act as an 
important mediator in the regulation of the immune 
and inflammatory responses (Bouhet and Oswald, 
2005) indicated that organs or tissue other than the 
liver could be affected (Decicco et al., 1998). 

The obtained data from the present 
investigation (table 4) revealed that the mean value of 
ferritin, glucose and glycogen concentrations were 
not significantly changed in (T4) group compared to 
(T1) group and also control group. This phenomenon 
indicates that the Patulin had no effect on these 
parameters in (T1) group and parallel to each other 
on the same results of (T4) group. In the present 
study, it was observed that administration of Patulin 
(0.2 mg/kg b.w.) to laboratory rats, affects the 
histological structure of liver parenchyma. Individual 
variation regarding sensitivity to toxic effect was 
observed in different animals and similar observation 
was reported by El-Sawi and Habib (2004) as a sign 
of multi drug gene resistance. The effect of Patulin 
on liver parenchyma varies in different weeks. In 
animal group of one week (T1), there was evident 
hepatocytes vaculation and damage of cellular 
membrane (necrosis), while in group of two weeks 
(T2) the histological changes were less compared to 
those of one week (T1). Instead of vacuolation, 
scattered apoptotic cells were observed in groups of 
two weeks (T2) and three weeks (T3). The 
proliferation of bile ducts in group of three weeks (T3) 
was described to be associated with hepatic metabolic 
disturbance or toxic exposure (George et al., 2001). 
The nuclei showed marked variation in size, Pyknosis 
(small dark nuclei), karyomegally (large sized) and 
karyolysis (degeneration) were observed. The 
enlarged nuclei was observed mainly in animals 
given Patulin for two weeks (T2) and three weeks 
(T3) and also in jelly fish treated group (T4) which 
may as a result of hepatocytes toxicity (Fong et al., 
2004). 

The significant elevation of liver enzymes 
observed in the present study in treated groups could 
be explained in view of histological finding which 
showed cellular membrane damage especially in 
group of one week (T1) where the specific liver 
enzyme ALT was high. Its value was returned to 
normal level in groups of two weeks (T2) and three 
weeks (T3). This support histological observation 
where hepatocytes appeared with intact outlines and 
only focal apoptosis were observed.  The focal 
damage in hepatocytes of two weeks group (T2) 
could explain the sustained elevation of AST and 

GGT levels in this group. Similar association 
between biochemical finding and histological 
changes was reported in literature (Wu et al., 2007).  

TNF-α was a known cytokine secreted by 
many cell types including kupffer cells, and 
macrophages (Gonzalez-Amaro et al., 1994). In the 
present study Von Kupffer cells, a well known fixed 
phagocyte of liver, were found to be increased. TNF-
α was reported by Fong et al. (2004) to induces 
apoptosis in target cells that express TNF-α receptors 
on their cell membrane. Apoptotic hepatocytes were 
observed especially in groups of two weeks (T2) and 
three weeks (T3) where TNF-α was described to be 
significantly high in their serum. Apoptosis was 
reported to be an effective process for the elimination 
of unneeded, diseased or transformed 
cells (D’agostini et a.l, 2001). It causes cell death in a 
way that differs morphologically and biochemically 
from necrosis. Earlier studies 

Apoptosis was reported to be an effective 
process for the elimination of unneeded, diseased or 
transformed cells (D’agostini et a.l, 2001). It causes 
cell death in a way that differs morphologically and 
biochemically from necrosis. Earlier studies showed 
that the common core mechanism of apoptosis is a 
DNA fragmentation and nuclear morphological 
lesions, such as condensation and fragmentation 
(Schwartman and Cidlowski, 1993). In this study 
apoptotic hepatocytes showed dark stained cytoplasm 
and condensed small nuclei.  

The current study showed scattered apoptotic 
cells in groups of two weeks (T2) and three weeks 
(T3) which are in accord with what was reported with 
other mycotoxins such as ochratoxin A (Bokhari and 
Ali 2006). Also, Atroshi et al. (2000) reported that 
any given toxins may induce both apoptosis and 
necrosis, depending on the dose and period of 
administration and attributed the changes to the 
increase in reactive oxygen species (ROS). 

On the other hand, inflammation plays a role 
in classical chemical toxicity as follows: initial toxic 
injury produces focal tissue damage and necrosis in 
target organ (Luster et al., 2001). Necrosis and 
cellular vaculation were initially observed in group 
after one week (T1) of Patulin administration. The 
same authors reported that as a result of cellular 
damage (necrosis), tissue fixed macrophages, are 
activated and secrete inflammatory products 
including the proinflammatory cytokine tumour 
necrosis factor TNF-α, which is a central regulator 
that aids in tissue repair by stimulating apoptosis and 
cell proliferation as well as exacerbating cell damage 
by initiating an overly aggressive inflammatory 
process. The same was observed in the next groups of 
Patulin administration after two weeks (T2) and three 
weeks (T3) where apoptosis was dominant over 
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necrosis. The inability of the system to neutralize the 
excessive release of reactive oxygen species are 
responsible for cell damage or activating genes 
responsible for cell proliferation (Luster et al., 2001). 

To our knowledge, there is no detailed 
information regarding Patulin pharmacokinetics in 
human (absorption and metabolism) or toxicokinetic 
behaviour. Future studies were needed to investigate 
the cumulative chronic exposure to such mycotoxin. 
The question here, can the crude venom of jelly fish 
in the present work use as a new therapeutic approach 
for enhancing hepatocytes detoxification of 
mycotoxins? The present work recommended that 
different feedstuffs or fruit juices known to be liable 
for mycotoxin contamination must be carried out and 
checked periodically before popular consuming.  
 
4. Conclusions 

The present study indicated that the 
biochemical and histological effect of Patulin was 
time dependent. Variation in degree of response was 
observed in different animals in the same group. Also, 
the results were pointed to the potential protective 
effect of crude venom extracted from jelly fish 
Cassiopea Andromeda which can be useful to protect 
humans or animals against the adverse health effects 
of this mycotoxin. This study could be considered 
preliminary as there are no published studies dealing 
with Patulin hepatotoxicity on studied parameters.  
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Abstract: Extended F-expansion method is proposed to seek exact solutions of the Zhiber-Shabat (ZS) equation. As 
a result, many new and more general exact solutions are obtained. Interesting Jacobi doubly periodic wave solutions 
is obtained from the F-expansion (EFE) method with symbolic computation. It is shown that soliton solutions and 
triangular periodic solutions can be established as the limits of Jacobi doubly periodic wave solutions. In addition, as 
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1. Introduction  

 Conte and Musette [1], studied Zhiber-
Shabat (ZS) equation and obtained two kinds of 
solutions. Wazwaz [2] obtained six exact solutions of 
ZS equation by using tanh and extended tanh 
methods. Tang et al. [3] considered the existence of 
bounded travelling wave solutions of ZS equation 
and obtained several travelling wave solutions. 
Recently, Bin et al. [4] studied ZS equation using the 
bifurcation theory and the method of phase portraits 
analysis and obtained many solitary wave solutions, 
compacton solutions and smooth periodic wave 

solutions. Moreover, the 
G

G '

-expansion method is 

introduced to solve ZS equation by Borhanifar and 
Moghanlu [5] . 

In this paper, we will apply the extended F-
expansion method to study ZS equation  

0,=2uuu
xt eeeu             (1) 

 where  ,   and   are arbitrary constants. If we 

take 0==  , Eq. (1) reduced to the Liouville 

equation [6]. If we take 0= , Eq. (1) reduced to 

the sinh-Gordon equation [7]. And for 0= ,(1) 

reduced to the well-known Dodd-Bullough-

Mikhailov equation [8]. Moreover, for 0= , 

1=  , 1= , (1) reduced to the Tzitzeica-Dodd-

Bullough equation [8]. The previous equations plays 
an important role in many scientific applications such 
as solid state physics, nonlinear optics, dusty plasma, 
plasma physics, fluid dynamics, mathematical 
biology, nonlinear optics, dislocations in crystals, 
kink dynamics, and chemical kinetics, and quantum 

field theory. Moreover many authors have studied 
these equation (see for instance, [9]-[10]). 

It is known that many physical phenomena 
are often described by nonlinear evolution equations 
(NLEEs). Integrable systems and NLEEs have 
recently attracted much attention of mathematicians 
as well as physicists. Many methods for obtaining 
explicit travelling solitary wave solutions to NLEEs 
have been proposed. Among these are the tanh 

methods [11]-[12], 
G

G '

-expansion method [13]-[14], 

the exp-function method [15]-[16], Jacobi and 
extended Jacobi elliptic function expansion methods 
[17]-[18], the inverse scattering transform [19]- [20] 
and so on. Recently F-expansion method [21]-[25] 
was proposed to obtain periodic wave solutions of 
NLEEs, which can be thought of as a concentration 
of JEF expansion since F here stands for everyone of 
JEFs. 

In this paper, we apply the extended F-
expansion (EFE) method with symbolic computation 
to Eq. (1) for constructing their interesting Jacobi 
doubly periodic wave solutions. It is shown that 
soliton solutions and triangular periodic solutions can 
be established as the limits of Jacobi doubly periodic 
wave solutions. In addition the algorithm that we use 
here also a computerized method, in which 
generating an algebraic system. 
 
2. Material and Methods  

 In this section, we introduce a simple 
description of the EFE method, for a given partial 
differential equation . 

 
0.=),,,,( xttx uuuuG

 (2) 
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 We like to know whether travelling waves (or 
stationary waves) are solutions of Eq. (2). The first 

step is to unite the independent variables x  and t  
into one particular variable through the new variable  

),(=),(,=  Utxutx   
where   is wave speed, and reduce Eq. (2) to an 
ordinary differential equation(ODE)  

 0.=),,,,( '''  UUUUG  (3) 
 Our main goal is to derive exact or at least 
approximate solutions, if possible, for this ODE. For 

this purpose, let us simply U  as the expansion in the 
form,  

 

,=)(=),(
1=0=

i
i

N

i

i
i

N

i

FaFaUtxu 
 

 (4) 
 where  

 
,= 42' CFBFAF 

 (5) 

 the highest degree of 
p

p

d

Ud


 is taken as  

 

,1,2,3,=,=)( ppN
d

Ud
O

p

p




 (6) 
  

 

.1,2,3,=,0,1,2,=,1)(=)(  pqpNq
d

Ud
UO

p

p
q 


 (7) 

 Where A , B  and C  are constants, and N  in Eq. 
(3) is a positive integer that can be determined by 
balancing the nonlinear term(s) and the highest order 
derivatives. Normally N is a positive integer, so that 
an analytic solution in closed form may be obtained. 
Substituting Eqs. (2)- (5) into Eq. (3) and comparing 

the coefficients of each power of )(F  in both 

sides, to get an over-determined system of nonlinear 

algebraic equations with respect to  , 0a , 1a ,  . 

Solving the over-determined system of nonlinear 
algebraic equations by use of Mathematica. The 

relations between values of A , B , C  and 

corresponding JEF solution )(F  of Eq. (4) are 

given in Table 1. Substitute the values of A , B , C  

and the corresponding JEF solution )(F  chosen 

from table 1 into the general form of solution, then an 
ideal periodic wave solution expressed by JEF can be 
obtained.  

 

Table 1: Relation between values of ( CBA ,, ) and 

corresponding F  
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where sn )( , cn )(  and dn )(  are the JE sine 

function, JE cosine function and the JEF of the third 
kind, respectively. And  

),(1=)(),(1=)( 22222  snmdnsncn      (8) 

 with the modulus m 1)<<(0 m . 

When m  1, the Jacobi functions 
degenerate to the hyperbolic functions, i.e.,  

,,,  sechdnsechcntanhsn   

when m 0, the Jacobi functions degenerate to the 
triangular functions, i.e.,  
 

1.and,  dncoscnsinsn   

 
3. Results  
  In this section, we will apply the extended 
method to study ZS equation (1)  

0,=2uuu
xt eeeu                  (9) 

if we use )(=),(,=  Utxutx   carries Eq. 

(9) into an ODE  

0,=2' UUU eeeU        (10) 

if we use 
UeV =  carries Eq. (10) into:-  

0.=)(( 32''    VVVVV   (11) 

 Balancing the term 
'VV  with the term 

3V  we 

obtain 2=N  then    
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Substituting Eq. (12) into Eq. (11) and 

comparing the coefficients of each power of F  in 
both sides, to get an over-determined system of 

nonlinear algebraic equations with respect to  , ia , 

1=i , 1 , 2=i , 2 . Solving the over-
determined system of nonlinear algebraic equations 
by use of Mathematica, we obtain three groups of 
constants:   
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 Now, the solutions of ZS equation (9) can 
be written as follows:  
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 The modulus of solitary wave solutions 1u , 

2u , 16u  and 22u  are displayed in figures 1, 2, 3 and 

4 respectively, with values of parameters listed in 
their captions. 
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Fig. 1 (a) 

 
Fig. 1 (b) 

 
Fig. 1 The modulus of solitary wave solution 1u  (Eq. 

16) where 0.5=== m . 

Fig. 2 (a) 

 
Fig. 2 (b) 

 
Fig. 2 The modulus of solitary wave solution 2u  (Eq. 

17) where 0.5=== m . 

Fig. 3 (a) 

 
Fig. 3 (b) 

 
 

Fig. 3 The modulus of solitary wave solution 16u  

(Eq. 31) where 0.5=== m . 

Fig. 4 (a) 

 
Fig. 4 (b) 

 

 
 

Fig. 4 The modulus of solitary wave solution 22u  

(Eq. 37) where 0.5=== m . 
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3.1   Soliton solutions 

Some solitary wave solutions can be 

obtained, if the modulus m  approaches to 1 in Eqs. 
(16)-(43)  
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3.2  Triangular periodic solutions 

 Some trigonometric function solutions can 

be obtained, if the modulus m  approaches to zero in 
Eqs. (16)-(43)  
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(70) 

 Note: The solutions 31u , 32u , 36u , 44u  

and 49u  are the same as in Wazwaz [2]. And the 

solutions of the special equations in [2] can be 
obtained where the parameters are taken as special 
values as pointed in introduction.  
 
4. Discussions  

By introducing appropriate transformations 
and using extended F-expansion method, we have 
been able to obtain in a unified way with the aid of 
symbolic computation system-mathematica, a series 
of solutions including single and the combined Jacobi 
elliptic function. Also, extended F-expansion method 
is shown that soliton solutions and triangular periodic 
solutions can be established as the limits of Jacobi 
doubly periodic wave solutions. When m  1, the 
Jacobi functions degenerate to the hyperbolic 
functions and given the solutions by the extended 

hyperbolic functions methods. When 0m , the 
Jacobi functions degenerate to the triangular 
functions and given the solutions by extended 
triangular functions methods.  
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Abstract: The physical activity among adolescents varies greatly around the world according to the habits, cultures 
and environmental conditions. Therefore, the present study aimed to investigate the different physical activities 
among adolescent students in areas Jeddah, Saudi Arabia. Methods: This cross-sectional study was conducted 
during fall 2010 including 10 schools from four geographical areas. The participants were 530 male students from 
secondary-school Their ages ranged between 16-17 years. Measurements included anthropometric measures 
(weight, height, and waist circumference), physical activity (walking, jogging/running, biking, swimming, self-
defense, etc.) using a validated questionnaire. Results: Time in minutes spent per week in different types of physical 
activity by adolescents revealed non-significant difference in walking weekly, stairs use per day, jogging/running, 
biking and swimming, where as it was significant in minutes walking per time (p=0.013) and minutes 
biking(p=0.006). The P-value for the one-way ANOVA tests (according to school area) for the sum of all moderate-
intensity physical activity p=0.002; for the sum of all vigorous-intensity physical activity p=0.026, and for the total 
physical activity p=0.001. The P-value for the independent sample t-tests (according to clusters) for the sum of all 
moderate-intensity physical activity, p=0.000; for the sum of all vigorous-intensity physical activity, p=0.000, and 
for the total physical activity, p=0.000. Conclusions: It is concluded that the physical activity among student 
adolescents differ significantly from geographical area to another in Jeddah and the youth are suffering from 
inadequate physical activity. 
[Dina M. Qahwaji. Physical activity and life style among Male Adolescents in Jeddah, Saudi Arabia. Life Sci J 
2012; 9(4):1163-1172]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 173 
 
Key word: Adolescents, geographical regions, physical activity 
 
1. Introduction 

Recently there have some concerns over the 
change in the diets and health of adolescence. 
Historically, the focus has been on the provision of 
sufficient nutrients and energy in relation to current 
and future needs, but providing dietary balance and 
encouraging less sedentary lifestyles are now viewed 
as the main priorities. These issues are worthy of 
attention because poor eating and physical activity 
habits in childhood may increase the risk of health 
problems in later life (Collison, et al. 2010). 

Regular physical activity and proper dietary 
habits can maintain and improve the individuals’ 
physical and mental health and well-being. 
Furthermore, physical activity participation in youth 
can be an important way to boost energy expenditure 
and reduces weight gain. 

Some investigators recommended that children 
and adolescents should accumulate at least 60 
minutes of moderate to vigorous physical activity 
(MVPA) per day (Biddle  et al., 2004), but many 
studies revealed that no more than one third of the 
adolescents seemed to achieve this physical activity 
recommendations (Currie et al., 2004; Nilsson et al., 
2009). Also, a decline in physical activity from 
childhood to adolescence has previously been shown 
(Armstrong & Welsman, 2006, De Cocker et al., 

2011). In addition, the American Academy of 
Pediatricshas recommended that children spend no 
longer than two hours per day on sedentary activities 
(American Academy of Pediatrics, 2001). Improper 
feeding habits and physical activity in childhood may 
increase the risk of health problems in later life 
(Collison et al., 2010). 

Recently, many cities in Saudi Arabia have 
observed visible lifestyle changes. This is mainly due 
to rapid growth in major cities, increased use of 
technology, availability of high-fats and dense-caloric 
foods, and reduced occupational-work demands (Al-
Hazzaa et al., 2011). 

Major risk factors of non-infectious diseases 
are prevalent in Saudi Arabia including hypertension, 
hypercholesterolemia, inadequate intake of fruit and 
vegetables, overweight or obesity, physical inactivity 
and tobacco use. Most of these risks are closely 
related to improper diet and physical inactivity 
(WHO, 2010). Therefor, the present study presents 
the levels of physical activity and lifestyle habits of 
Saudi male adolescents from Jeddah. 
 
2. Material and Methods: 
Study sample 

A total of 530 adolescent students were invited 
to participate in this study from different schools in 
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geographic localities (South, East, West and North) 
from Jeddah one of the major cities in Saudi Arabia. 
A random sample with multistage stratified cluster 
technique was used to select the sample. The final 
number of sample size included 106, 105,161 and 158 
school students from the four geographic areas 
(South, East, West and North) of the city of Jeddah, 
respectively. 

The selected participants were free of any 
physical health problems. The data were collected 
during fall 2010. The study protocol and procedures 
were approved by the Deanship of Scientific 
Research (DSR), King Abdulaziz University.  
Anthropometric measurements 

Anthropometric data included body weight 
and height. Measurements were performed in the 
morning by a trained researcher. Body weight was 
measured to the nearest 100 g using calibrated 
portable scales. Measurements were done with 
minimal clothing and without shoes. Height was 
measured to the nearest centimeter using a calibrated 
measuring bar while the subject was standing without 
shoes. Body mass index (BMI) was calculated as the 
ratio of weight in kilograms by the height squared in 
meters.  
Physical activity questionnaires 

The questionnaire that was used for the 
assessment of physical activity was previously found 
to be valid (Al-Hazzaa et al., 2011b). The 
questionnaire collect information on frequency, 
duration and intensity of many light-, moderate- and 
vigorous-intensity physical activities during a typical 
week, covering as transport and household, fitness 
and sports activities domains. Activities include 
walking, jogging/running, swimming, cycling, self-
defense, weight training, households, as well as many 
sports activities such as volleyball, badminton, table 
tennis, basketball and soccer.  

Physical activities were classified into light-, 
moderate and vigorous-intensity activities based on 
metabolic equivalent (MET) values according to the 
compendium of physical activity 21 and the 
compendium of physical activity for youth.22 
Moderate-intensity physical activity includes 
activities such as normal-pace walking, brisk 
walking, recreational swimming, household activities 
and moderate-intensity recreational sports such as. 
Most household activities were given a mean MET 

value of 3 (moderate-intensity activity). Vigorous-
intensity physical activity and sports (MET value > 6) 
included such activities as stair-climbing, jogging and 
running etc. Physical activity levels were classified 
into three categories based on the total time per week 
spent in total physical activity, moderate- and 
vigorous-intensity physical activities.  
Data and statistical analysis 

Data were checked and entered into a 
computer using an SPSS (SPSS, Inc, Chicago, IL) 
data file. The maximum total time spent on physical 
activity per week was made 4 hours for each physical 
activity per day. Data were then analyzed using 
SPSS, version 15. Descriptive statistics were 
presented as means, standard deviations (or standard 
error) and proportions. 

A one-way ANOVA was used to test the 
differences in physical activity variables across 
different geographic areas (South, North, West, and 
East). Cluster Analysis is an exploratory tool 
designed to reveal natural groupings (or clusters) 
within our data. It can identify different groups based 
on various demographic and purchasing 
characteristics.  
 

3. Results: 
This study included 530 samples from schools 

from different geographical areas in Jeddah as 
follows: The numbers of students participating in the 
study from South, East, West and North were 106, 
105, 161 and 158, respectively (Table 1). Their ages 
ranged between 16.84 and16.91years with an average 
of 16.88±0.99 years, without a significant differences 
(p=0.929) between the four geographical areas in 
Jeddah. 

The standard waist/age ranged from 97.41 to 
97.55 cm, with an average of 97.50±2.83 cm, without 
a significant variation (p=0.978, F=0.067) among 
students from four areas in Jeddah. The 3rd parameter 
studied was body weight, which ranged from 96.83 to 
73.61, with an average 71.49±21.03 kg, without a 
significant difference between adolescents from 
different areas. Concerning the height and BMI it 
averaged 168.46±6.54 cm and 25.08±6.79kg/m2, 
respectively, without significant differences as shown 
in table (1) 
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Table 1. Anthropometric characteristics of the participants. One way ANOVA tests were used to compare the mean 
values according to the school area (total n = 530). 

 
Area N Mean ±SD F P-value Significance 

Age 

(Year) 

South 106 16.84 1.00 

0.151 0.929 NS 

East 105 16.85 0.92 

West 161 16.90 0.99 

North 158 16.91 1.05 

Total 530 16.88 0.99 

Standard waist/age 

South 106 97.41 2.89 

0.067 0.978 NS 

East 105 97.47 2.72 

West 161 97.53 2.75 

North 158 97.55 2.97 

Total 530 97.50 2.83 

Weight 

(Kg) 

South 106 73.61 22.28 

0.634 0.594 NS 

East 105 69.83 22.34 

West 161 70.88 19.78 

North 158 71.80 20.60 

Total 530 71.49 21.03 

Height 

(Cm) 

South 106 168.23 7.03 

0.975 0.404 NS 

East 105 167.61 6.28 

West 161 168.76 6.52 

North 158 168.89 6.41 

Total 530 168.46 6.54 

BMI 

(kg/m2) 

South 106 25.86 7.03 

0.626 0.598 NS 

East 105 24.76 7.47 

West 161 24.82 6.42 

North 158 25.05 6.53 

Total 530 25.08 6.79 

 

The p-value for the one-way ANOVA tests 
(according to school area) for age was p=0.929; for 
standard waist/age wasp=0.978, for weight p=0.594, 
for height p=0,404and for BMI p=0.598. Since the p-
value > 0.05 in all cases, this means that there is no 
significant difference for the following parameters: 
age, standard waist/age, weight, height and BMI 
according to the school area.  

Comparing the physical activity of adolescent 
students from the four different geographical areas 
were studied. As shown in tables (2, 3) walking per 
week ranged from 2.72 to 3.1, with a total average of 

2.98±2.5 without a significant difference between 
students from the four different areas (F=0.89, 
p=0.446), whereas the minutes walking per time was 
varied significantly (F= 3.64, p= 0.013) according to 
the area, and ranged from 25.29 to 33.08, with an 
average of 30.94±34.81. Other parameters such as, 
stairs use per day, Jogging/running, minutes jogging, 
biking, swimming and minutes swimming  were non 
significantly varied among students from the four 
geographical areas, it averaged 6.91±5.69; 2.12±2.18; 
24.71±33.68;1.08±3.56 ; 0.98±5.36 and 27.98±44.42, 
respectively.  

 
Table 2. Time in minutes spent in different types of moderate activity. One way ANOVA tests were used to compare 
the mean values according to the school area (total n = 530) 

 
Area N Mean ±SD F P-value Significance 

Walking frequency 

per week 

South 106 3.05 2.34 

0.890 0.446 NS 
East 105 3.10 2.50 

West 161 2.72 2.47 

North 158 3.13 2.63 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com  

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1166 

Total 530 2.98 2.50 

Minutes walking 

per time 

South 106 27.97 31.10 

3.640 0.013 Sig 

East 105 33.08 41.81 

West 161 25.29 28.04 

North 158 37.28 36.81 

Total 530 30.94 34.64 

Swimming 

South 106 0.76 1.31 

1.456 0.226 NS 

East 105 1.95 11.73 

West 161 0.71 1.36 

North 158 0.74 1.36 

Total 530 0.98 5.36 

Minutes 

Swimming 

South 106 30.75 42.17 

1.888 0.131 NS 

East 105 35.75 53.81 

West 161 23.98 46.20 

North 158 25.02 35.97 

Total 530 27.98 44.42 

Household 

Activity 

South 106 1.27 2.03 

4.897 0.002 Sig 

East 105 1.50 1.99 

West 161 0.82 1.54 

North 158 0.84 1.40 

Total 530 1.05 1.73 

Min household 

Activity 

South 106 12.99 22.87 

5.310 0.001 Sig 

East 105 17.26 27.71 

West 161 6.53 12.16 

North 158 13.46 26.59 

Total 530 12.01 22.91 

 
In addition, household activity and min 

household activity recorded a significant variations 
(p=0.002; p=0.001, respect.) among adolescents in 

different geographical areas in KSA, the values 
averaged 1.05±1.73 and 12.01±22.91, respectively 
(Table 2).  

 
Table 3. Time in minutes spent in different types of vigorous activity. One way ANOVA tests were used to compare 
the mean values according to the school area (total n = 530) 

 
Area N Mean ±SD F P-value Significance 

Stairs use per day 

South 106 6.92 5.86 

2.009 0.112 NS 
East 105 6.69 4.47 
West 161 6.23 4.83 
North 158 7.76 6.92 
Total 530 6.91 5.69 

Jogging/Running 

South 106 2.04 2.03 

0.516 0.672 NS 
East 105 2.05 2.19 
West 161 2.05 2.18 
North 158 2.30 2.28 
Total 530 2.12 2.18 

Minutes jogging 

South 106 24.41 37.96 

1.620 0.184 NS 
East 105 27.10 44.85 
West 161 20.20 23.24 
North 158 27.91 30.68 
Total 530 24.71 33.68 

Biking 

South 106 1.02 1.78 

2.444 0.063 NS 
East 105 1.88 7.31 
West 161 0.65 1.57 
North 158 1.03 2.05 
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Total 530 1.08 3.65 

Minutes biking 

South 106 13.08 25.81 

4.227 0.006 Sig 
East 105 18.94 53.82 
West 161 5.54 13.20 
North 158 10.99 24.12 
Total 530 11.33 30.81 

Self-defense 

South 106 0.27 1.06 

0.300 0.826 NS 
East 105 0.36 1.13 
West 161 0.24 0.93 
North 158 0.28 1.00 
Total 530 0.28 1.02 

Minutes self Defense 

South 106 5.42 17.21 

0.072 0.975 NS 
East 105 5.21 21.21 
West 161 4.96 19.85 
North 158 5.95 19.39 
Total 530 5.40 19.45 

Weight Training 

South 106 1.24 1.99 

0.902 0.440 NS 
East 105 1.46 2.35 
West 161 1.03 1.85 
North 158 1.25 2.20 
Total 530 1.22 2.09 

Min weight Training 

South 106 16.94 31.49 

0.436 0.727 NS 
East 105 12.48 23.93 
West 161 14.41 30.50 
North 158 15.55 31.53 
Total 530 14.87 29.80 

 
Moreover, the frequency of moderate activity, 

min moderate activity, frequency of vigorous activity, 
min vigorous activity, self-defense Min self-defense , 
weight training and minute weight training were also 
recorded a non-significant differences among the four 

areas, it averaged, 1.41±1.83; 25.64±32.88; 
2.24±2.21; 45.90±47.40; 0.28±1.02; 5.40±19.45; 
1.22±2.09 and 14.87±29.80, respectively. 
 

 
Table 4. Time in minutes spent in different types of physical activity. One way ANOVA tests were used to compare 
the mean values according to the school area (total n = 530) 

 
Area N Mean ±SD F P-value Significance 

Moderate 
Activity 

South 106 1.26 1.63 

1.511 0.211 NS 
East 105 1.35 1.72 
West 161 1.29 1.68 
North 158 1.66 2.13 
Total 530 1.41 1.83 

Min Moderate 
Activity 

South 106 28.68 32.82 

1.432 0.232 NS 
East 105 23.21 31.83 
West 161 22.39 27.69 
North 158 28.54 37.96 
Total 530 25.64 32.88 

Vigorous 
Activity 

South 106 2.29 2.03 

0.504 0.680 NS 
East 105 2.43 2.47 
West 161 2.22 2.21 
North 158 2.09 2.17 
Total 530 2.24 2.21 

Min Vigorous 
Activity 

South 106 47.57 48.69 

2.510 0.058 NS 
East 105 42.42 53.41 
West 161 39.67 38.46 
North 158 53.43 49.82 
Total 530 45.90 47.40 
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Figure 1: The sum of all moderate, vigorous intensity and total physical activity according to the school area. 

Minutes walking per time 

 

Minutes biking 

 

Household Activity 

 

Min household Activity 

 
 
Table 5: The sum of all moderate, vigorous intensity and total physical activity. 

 
Area N Mean ±SD F P-value Significance 

Sum of all moderate-
intensity physical 

activity (min/week) 

South 106 71.72 63.75 

5.013 0.002 Sig. 
East 105 86.09 70.73 
West 161 55.80 66.32 
North 158 75.75 62.51 
Total 530 70.93 66.35 

Sum of all vigorous-
intensity physical 

activity (min/week) 

South 106 108.25 79.04 

3.107 0.026 Sig. 
East 105 110.52 103.67 
West 161 88.73 67.46 
North 158 114.72 79.29 
Total 530 104.70 81.93 

Total physical activity 
(min/week) 

South 106 179.97 116.47 

5.305 0.001 H. Sig. 
East 105 196.61 147.27 
West 161 144.52 108.70 
North 158 190.47 121.60 
Total 530 175.63 123.98 

 
The P-value for the one-way ANOVA tests 

(according to school area) for the sum of all 
moderate-intensity physical activity p=0.002; for the 
sum of all vigorous-intensity physical activity 
p=0.026, and for the total physical activity p=0.001. 
Since the P-value < 0.05 in all cases, this means that 

there is a significant difference for the sum of all  
moderate-intensity physical activity; for the sum of 
all vigorous-intensity physical activity, and for the 
total physical activity according to the school area. In 
all variables, the West area seem to have the lowest 
values, and the following figures reflect the results. 
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Figure 2: The sum of all moderate, vigorous intensity and total physical activity according to the school area.

Sum of all moderate-
intensity physical activity 
(min/week) 

 

Sum of all vigorous-
intensity physical activity 
(min/week) 

 

Total physical activity 
(min/week) 

 
 

The cluster analysis was done and yields two 
groups. It is noted that the first group has high mean 
values for each of the sum of all moderate-intensity 

physical activity; the sum of all vigorous-intensity 
physical activity, and the total physical activity (table 
6). 

 
Table 6: The independent sample t-tests were done to test for the mean difference according to the two clusters. The 
results are summarized in the following table: 

 
Cluster Number of Case N Mean SD t P-value Significance 

Sum of all moderate-intensity 
physical activity 

High Level 126 145.02 82.18 
18.359 0.000 H. Sig 

Low Level 404 47.82 37.85 

Sum of all vigorous-intensity 
physical activity 

High Level 126 205.71 97.14 
21.859 0.000 H. Sig 

Low Level 404 73.19 41.21 

Total physical activity 
High Level 126 350.74 114.80 

29.563 0.000 H. Sig 
Low Level 404 121.01 59.25 

 
The P-value for the independent sample t-tests 

(according to clusters) for the sum of all moderate-
intensity physical activity, p=0.000; for the sum of all 
vigorous-intensity physical activity, p=0.000, and for 
the total physical activity, p=0.000. Since the P-value 
< 0.001 in all cases, this means that there is a highly 
significant difference for the sum of all moderate-
intensity physical activity; for the sum of all 

vigorous-intensity physical activity, and for the total 
physical activity according to the clusters and towards 
the high level and the following figures reflect the 
results. 
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Figure 3: Testing the relation between the two clusters (High and low) and the school area. 

 
 
Table 7: Testing the relation between the two clusters (High and low) and the school area. 

 

Cluster Number of Cases 

Total Low Level High Level 

n % n % 

School Area 

South 71 18 35 28 106 

East 79 20 26 21 105 
West 138 34 23 18 161 
North 116 29 42 33 158 

Total 404 100 126 100 530 

 

For testing the relation between the two 
clusters and the school area, the Chi-Square test was 
done and gives the value of  2= 13.472, with p-value 
= 0.003 . This means that there is a significant 

relationship between the two clusters and the school 
area, especially in the west area, were the percentage 
of the low level is higher than that of the high level, 
and the following figures reflect the results. 

 
Figure 4: Testing the relation between the two clusters (High and low) and the school area. 
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4. Discussion: 
Our data of this investigation generally 

indicate high prevalence of physical inactivity among 
Saudi adolescent. This result agrees with previous 
studies conducted in Saudi Arabia which showed that 
physical inactivity is becoming more prevalent 
among the Saudi population (Al-Refaee& Al-Hazzaa, 
2001; Al-Hazzaa, 2002; Al-Hazzaa, 2004a). In 
addition, In Saudi Arabia, there is increasing in 
prevalence of overweight and obesity among children 
and adolescents (Abalkhail, &Shawky, 2002; Al-
Hazzaa, 2007). At the same time, the proportion of 
inactive children and youth is high due to inability to 
engage most of youth in physical activity for enough 
duration and frequency (Al-Hazzaa, 2002; 2004a). 

 The decrease in the physical activity among 
adolescents from different areas in KSA may be 
attributed to changes in the life style of adolescents, 
which is common problem around the world. This is 
more so in enclosed communities specially in Arabic 
countries particularly Gulf region due to changes in 
the traffic means, increased tools of entertainments 
such as electronic games, videos, TV, internet etc.. 
All the above mentioned reasons, the adolescents 
spend several hours in sitting without movements 
which lead to obesity with different degrees and 
appearance of diseases not seen before in Arabic 
countries by this degree such as hypertension, heart 
diseases, diabetes mellitus among adolescents (Reilly 
et al., 2003; Speiseret al., 2005; WHO, 2010). Other 
investigators reported that major factors that 
contribute to youth inactivity in Saudi Arabia include 
on the use of cars rather than walking for short trip, 
including those to and from school (Al-Hazzaa, 
2006), and the poor quality physical education 
programs in schools. It is well known that a 
comparison between physical-activity studies from 
different population and settings is not without 
reservation.  

This phenomena of obesity in youth is a world 
health problem (Speiseret al., 2005) not only during 
youth stage but the obesity may extend to adulthood 
(Guoet al., 2002). Although the  recommendation for 
physical activity in children and youth is 60 minutes 
of moderate to vigorous intensity per day (Strong et 
al., 2005; Tremblay et al., 2011) some health benefits 
can happen with 30 minutes of physical activity per 
day (Janssen & Leblanc, 2010). 

It is believed that the high prevalence of 
inactivity in Saudi Arabia represents a major public 
health burden, as evident by the high population-
attributable risk of physical inactivity compared with 
many industrial countries (Al-Hazzaa, 2004b). The 
present study reported on the prevalence of the above 
lifestyle factors among adolescents from different 
areas in the city of Jeddah. Such findings of this study 

add to the existing evidence of high prevalence of 
physical inactivity among Saudi youth.  

Findings from the European Youth Heart 
Study using an accelerometer for physical-activity 
measurements showed that the great majority of 16- 
year-old boys (81.9%) achieved current health 
enhancing physical-activity recommendations 
(Riddoch et al., 2004). In the United States, results 
from the Youth Risk Behavior Surveillance indicated 
that only 18.4% of adolescents met these physical 
activity guidelines (Eston et al., 2010). Furthermore, 
more than 52% of Greek-Cypriot children and 
adolescents met the physical-activity guidelines 
(Loucaides et al., 2011). In Finland, almost half of 
15-16 year old adolescents  reported 60 minutes or 
more of total physical activity per day; however, 
when daily moderate- to vigorous-intensity physical 
activity was considered, lower proportions of the 
boys (23%) and girls (10%) were able to meet the 
recommended amount of daily physical activity 
(Tammelin et al., 2007).  

 
5.Conclusions and Recommendations 

Results from the present study confirm that 
low level of physical activity among Saudi 
adolescents, which is significantly affected by the 
schools areas. Programs designed to encourage 
increase physical activity and reduce sedentary 
lifestyle have been shown to improve health 
outcomes. A National strategy for physical activity 
should be developed and a preventive program should 
be initiated. Future researches are needed for further 
evaluation of other causative factors of sedentary 
behavior. Interventions providing knowledge, 
increasing consciousness of healthy benefits of 
physical activity and, lastly, supporting the 
adolescents in the adoption of healthy lifestyle. 
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Abstract: Aluminum is a ubiquitous element with known toxicity for both human and experimental animals. It has 
been implicated in the pathogenesis of several diseases. The present study investigates the possible hepatoprotective 
role of melatonin in modulating the toxicity and the oxidative stress induced by chronic exposure to aluminum 
chloride (AlCl3) in the liver of male rats. 40 male rats were divided into four groups (10 rats each): vehicle control 
group treated with alcoholic saline, AlCl3 group treated with 20 mg/kg of AlCl3,  melatonin group treated with 5 
mg/kg of melatonin, and melatonin+AlCl3 group treated with the previous doses of both AlCl3 and melatonin. Rats 
were treated orally once daily for 30 consecutive days. Alanine aminotransferase (ALT), aspartate aminotransferase 
(AST), alkaline phosphatase (ALP), total bilirubin, total lipids, total cholesterol, triglycerides, glucose and total 
proteins were measured in the plasma to assess the liver functioning. Liver specimens were also collected for 
histopathological examination and also for assessment of hepatic level of malondialdehyde (MDA), reduced 
glutathione (GSH) in addition to the activity of glutathione peroxidase (GPx), superoxide dismutase (SOD) and 
catalase (CAT). The results showed that the oral administration of AlCl3 caused significant (p<0.05) increases in the 
plasma level of the ALT, AST, ALP, total bilirubin, total lipids, total cholesterol, triglycerides and glucose while the 
level of total proteins was found to be decreased. Moreover, AlCl3 induced oxidative stress as indicated by a 
significant increase in the level of MDA with a concomitant decrease in the GSH content as well as in the activity of 
GPx, SOD and CAT in the liver tissue. Histological examination for liver sections revealed marked necrosis and 
degeneration of hepatocytes, centrilobular necrosis, congestion of the central vein, vacuolization of cytoplasm, 
infiltration of inflammatory cells, dilatation and congestion of the blood sinusoids. Pretreatment with melatonin in 
AlCl3-treated rats alleviated the previously mentioned alterations in the biochemical and oxidative stress parameters 
and restored their values toward the normal value of the control group. Moreover, it improved to a large extent the 
histological changes induced by AlCl3 in such a way that more or less normal architecture of the liver was observed. 
Therefore, the data obtained in the present study confirmed the deleterious effects of AlCl3 in the liver. Moreover, it 
can be concluded that these effects could be overcome or, at least, significantly minimized by the administration of 
melatonin.  
[Wessam M. Abdel-Wahab . AlCl3-Induced Toxicity and Oxidative Stress in Liver of Male Rats: Protection by 
Melatonin. Life Sci J  2012; 9(4): 1173-1182] (ISSN: 1097-8135). http://www.lifesciencesite.com. 174 
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1. Introduction 
          Aluminium (Al) is ubiquitous in the 
environment, it makes up close to 8% of the Earth’s 
crust by weight. It is released to the environment 
either naturally through weathering and erosion 
processes or from various anthropogenic sources. 
This element has a myriad of uses in daily life 
throughout the world and in particular in developing 
countries. It is alloyed with other metals and used in 
many industries including ship building, electrical 
building and motor vehicle industries. Exposure to Al 
is almost inevitable, humans are frequently exposed 
to Al by the inhalation of ambient air and the 
ingestion of food and water (Soni et al., 2001). 
Consumption of  processed food and water purified 
using Al-containing additives is the main route for 
this metal to enter the human body (Newairy et al., 
2009). Another source of exposure is the use of Al-
containing compounds such as antiperspirants, 
cosmetics, internal analgesics, anti-ulcerative 

medications, astringents, and antacids (Zhou and 
Yokel, 2005). Industrial waste water and particulate 
matters emitted from cement-producing factories also 
contain high amount of Al which results in 
environmental pollution (Fatima et al., 2001).  
          Aluminum has the potential to be toxic for both 
human and animals. It was included in the priority 
list of hazardous substances identified by The 
Agency for Toxic Substances and Disease Registry  
(ATSDR, 2007). It accumulates in various 
mammalian tissues such as the kidneys, liver, heart, 
brain and is related to cardiotoxicity, nephrotoxicity, 
neurotoxicity and hepatic dysfunctions (Reinke et al., 
2003). Intoxication with Al exacerbate reactive 
oxygen species (ROS) formation (Bondy et al., 1998) 
and has been found to cause oxidative damage of 
lipids, proteins and DNA (Gonzalez et al., 2007;  
Newairy et al., 2009). Salts of Al may inhibit 
enzymes like acid and alkaline phosphatases, 
phosphodiesterase and phosphooxydase (Ochmanski 
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and Barabasz, 2000). The toxicological effects of Al 
in humans include encephalopathy (Alfrey et al., 
1976), bone disease (Ward et al., 1978), anemia 
(Short et al.,1980). Furthermore, Al is possibly a 
contributing factor in the development of 
Alzheimer’s disease (Campbell, 2002). 
          Melatonin (5-methoxy-N-acetyltryptamine) is a 
natural compound of almost ubiquitous occurrence. 
Its presence has been demonstrated in all major taxa 
of organisms, as far as tested, including bacteria, 
unicellular eukaryotes, algae, fungi and invertebrate 
animals (Hardeland and Fuhrberg, 1996). Moreover, 
several studies dealt with melatonin in edible plants  
(Reiter and Tan, 2002). It is relatively nontoxic and 
highly lipophilic molecule that can easily cross cell 
membranes and blood-brain barrier (Hardeland, 
2005). It displays a wide spectrum of metabolic and 
physiological effects including hypothermic (Dolberg 
et al., 1998), analgetic, cardio-and neuroprotective 
effects (Lagneux et al., 2000), anti-apoptotic activity 
(Sainz et al.,1999) and antidepressive (Ergün et al., 
2008). Melatonin acts as a regulator for many 
physiological functions such as endocrine rhythm, 
antigonadotropic effects and stimulation of the 
immune system (Csernus and Mess, 2003). 
Melatonin is a very powerful endogenous antioxidant 
with a known ability to remove ROS and reactive 
nitrogen species (Mahieu et al., 2009). Moreover, 
metabolites of melatonin have been found to protect 
tissues against oxidative damage generated by a 
variety of toxic agents and metabolic processes (Tan 
et al., 2007). Melatonin upregulates several 
antioxidant enzymes, most frequently, glutathione 
peroxidase (Barlow-Walden et al., 1995) and 
sometimes glutathione reductase (Liu and Ng, 2000). 
It is also essential for avoiding radical formation 
through downregulation of prooxidant enzymes, in 
particular nitric oxide synthases (Storr et al., 2002).  
          Therefore, the present study firstly aimed to 
investigate the possible AlCl3-induced changes in 
enzyme activities, oxidative stress biomarkers and 
some biochemical parameters in the plasma and liver 
of male rats. Since there is always need for a 
successful therapeutic approach that might inhibit the 
initiation and progression of diseases, the present 
study also evaluates the potential hepatoprotective  
effect of exogenous melatonin in ameliorating these 
possible alterations. 
 
2. Material and Methods 
2.1. Chemicals: 
          All chemicals used in the present study were of 
analytical grade and were purchased from Sigma-
Aldrich Chemical Co. (St Louis, Mo, USA). AlCl3 
was dissolved in physiological saline while melatonin 
was dissolved just before use in a vehicle composed 

of 1% ethanol (96%) and 99% saline. All kits used in 
the present study were the products of Biodiagnostic 
Co. (Egypt), Biosystems CO. (Spain) and Randox 
Laboratories (United Kingdom). 
2.2. Animals and Experimental Protocol: 
          Forty male albino Sprague-Dawley rats 
(weighing 170-190 gm) were purchased from the 
animal house of the High Institute of Public Health, 
Alexandria University, Alexandria, Egypt. Rats were 
housed in stainless steel cages (5 rats/cage). The 
animals were kept under controlled conditions of 12 
h light-dark cycle, room temperature of 22-25ºC, 
relative humidity of 40-60%. The animals were 
allowed free access to standard pelleted food and 
water. After two weeks of acclimatization to the 
laboratory conditions, rats were randomly divided 
into 4 experimental groups (10 rats in each) as 
follows: Group 1 (vehicle control): was administered 
alcoholic (1%) saline, Group 2 (AlCl3): given AlCl3 
at a dose of 20 mg/kg bw (1/20 LD50 of AlCl3 as 
reported by Krasovskii et al., 1979), Group 3 
(Melatonin): administered melatonin alone at a dose 
of 5 mg/kg bw, Group 4 (Melatonin+AlCl3): given 
the previous doses of melatonin and AlCl3 in groups 3 
and 2. Doses were administered orally by gavage 
(since the main route of human exposure is the oral) 
once daily for 30 consecutive days. Melatonin was 
administered at 18:00, 30 minutes before the 
administration of AlCl3 since it is rapidly metabolized 
(Vakkuri et al.,1985). The doses of AlCl3 and 
melatonin were calculated according to the animal's 
body weight before treatment. All rats were handled 
in accordance with the standard guide for the care 
and use of laboratory animals.  
2.3. Blood Sampling: 
          At the end of the experimental duration, rats 
were fasted overnight, with free access to water. 
Under light anesthesia with diethyl ether, rats were 
sacrificed by cervical decapitation and the blood was 
collected into heparinized tubes. The collected blood 
was then centrifuged at 4000 rpm for 15 minutes, the 
obtained plasma was stored at - 20ºC till analysis. 
2.4. Preparation of Liver Homogenate: 
          One gram of the liver tissue was washed in ice-
cold isotonic saline containing 1 mM EDTA. The 
tissues were then homogenized separately in 8 mL of 
cold buffer (50 mM potassium phosphate buffer, pH 
7.4, containing 1 mM EDTA) using a Potter-
Elvejham homogenizer at 4°C. The crude tissue 
homogenate was then centrifuged at 8,000 rpm for 15 
main at 4°C and the supernatant was removed and 
kept at -20°C for estimation of malondialdehyde 
(MDA), reduced glutathione (GSH) and the activity  
glutathione peroxidase (GPx), superoxide dismutase 
(SOD) and catalase (CAT). 
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2.5. Biochemical Assays: 
          Alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) were determined 
colorimetrically according to the method of Reitman 
and Frankel (1957). Alkaline phosphatase (ALP) was 
assayed according to the method described by Belfield 
and Goldberg (1971). Total bilirubin was assayed 
according to the method of Walter and Gerade (1970).  
          MDA, as a marker for lipid peroxidation (LPO) 
was measured colorimetrically in liver homogenate 
according to the method of Ohkawa et al. (1979).  
The non-enzymatic antioxidant GSH in liver was 
determined by the method of Ellman (1959).  
          The activity of GPx was determined as 
described by Paglia and Valentine (1967).          
According to the method of Nishikimi et al. 1972), 
the activity of SOD was assayed. The CAT activity  
in the liver was assayed according to the method of 
Aebi (1984). 
          Total Lipids were assayed according to the 
method of Zollner and Kirsch (1962). Total 
cholesterol was determined after enzymatic 
hydrolysis and oxidation according to the method of 
Richmond (1973). Triglycerides were measured 
using the method of  Fossati and Principle (1982). 
          Glucose level in the plasma was measured 
according to the method of Trinder (1969). Total 
protein was assayed in plasma and liver homogenate 
according to Lowry et al. (1951).   
2.6. Histological Examination: 
          For histological examinations, small pieces of 
the liver were quickly removed and fixed in 10% 
neutral buffered formalin solution. Following fixation, 

specimens were dehydrated in graded ethanol, 
embedded in wax, sectioned to 5 microns thickness. 
The sections were stained with Haematoxylin and 
Eosin (Banchraft et al., 1996) and examined under 
Olympus BX41 light microscope.  
2.7. Statistical Analysis:  
          Data were analyzed using Statistical Package 
for Social Science (SPSS/Version 17.0) software. 
Significance was calculated using one-way analysis 
of variance (ANOVA). Values at p<0.05 were 
considered statistically significant. 
 
3. Results 
3.1. The Activity of Liver Function Enzymes in the 
Plasma 
          Data presented in Table 1 denoted that the 
administration of AlCl3 at a dose level of 20 mg/kg 
for 30 days induced a significant (p<0.05) increase in  
the activity of ALT, AST, ALP and the level of 
bilirubin as compared to the vehicle control group 
(by 83.1%, 80.8%, 51.3% and 144.2% respectively) 
indicating hepatic damage caused by AlCl3. No 
change in the activity of these liver marker enzymes 
and in the level of total bilirubin was observed in rats 
administered melatonin alone as compared to the 
vehicle control group. Exogenous melatonin, when 
administered 30 minutes prior to AlCl3, demonstrated 
a potent effect in protecting rats against AlCl3-
induced liver damage as evidenced by the reduction 
in the activity of these liver function biomarker 
enzymes compared to the AlCl3 group (Table1). 

 
Table 1. The activity of alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline 
phosphatase (ALP) and the level of total bilirubin in the plasma of rats treated with AlCl3 or melatonin or both. 

Experimental  
  group 

Parameter 
ALT (U/L) AST (U/L) ALP (U/L) Total Bilirubin (mg/dl) 

Control 45.6±2.65 78.2±4.10 162.3±8.21 0.86±0.06 
AlCl3 83.5±5.10a 141.4±7.64a 245.5±10.63a 2.10±0.10a 

Melatonin 43.0±3.85 74.5±3.89 157.6±5.82 0.80±0.04 
Melatonin +AlCl3 52.2±2.10b 92.1±5.71b 180.3±6.40b 1.05±0.06b 

            - Values are expressed as means ± SE, n=10 for each experimental group. 
                         - a 

Significant difference from control group (p<0.05).     - 
b
Significant difference from AlCl3 group (p<0.05). 

 
3.2. Hepatic MDA Level and GSH Content 
          Results presented in Table 2 indicated that the 
level of MDA, an end product of LPO, was 
significantly (p<0.05) increased in AlCl3-treated rats 
as compared to the vehicle control group. Conversely, 
hepatic GSH content showed significant (p<0.05) 
reduction in rats treated with AlCl3 at a dose of 20 
mg/kg bw as compared to the vehicle control group. 
Administration of melatonin alone resulted in an 
insignificant increase in the level of GSH when 

compared to the vehicle control group. Pretreatment 
with melatonin in AlCl3-intoxicated rats restored the   
values of MDA and GSH toward the normal value of 
the control (Table 2). 
3.3. The Activity of GPx, SOD and CAT in the 
Liver 
          The change in the activity of the enzymatic 
antioxidants namely GPx, SOD and CAT in liver of 
control and experimental animals are shown in 
Table 2. The oral administration of AlCl3 was 
associated with a significant (p<0.05) decrease in 
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the activities of these radical scavenging enzymes  
by 57.5%, 50.2% and 56.6% respectively compared  
to the vehicle control. Rats treated with melatonin 
alone showed an insignificant increase in the 
measured antioxidant enzymes compared to the 
vehicle control group. Administrating melatonin 
prior to AlCl3  enhanced the enzymatic antioxidative 
status as demonstrated by the significant (p<0.05) 
increase in the activity these enzymes in the liver in 
comparison with that of AlCl3 group.  
 
3.4. Level of Some Biochemical Parameters in the 
Plasma  
          The administration of AlCl3 for 30 days was 
associated with some alterations in the biochemical 

parameters in the plasma of rats in different 
experimental groups as shown in Table 3. Total lipids, 
total cholesterol, triglycerides and glucose showed a 
significant (p<0.05) increase (by 42.8%, 121.6%, 
81.2% and 84.7% respectively) as compared to the 
vehicle control group. On the other hand, total 
proteins showed significant (p<0.05) decrease by 
26.2% as compared to the vehicle control group. 
Administrating melatonin alone did not induced 
significant changes in these biochemical parameters. 
The toxic effect of AlCl3 was alleviated to a large 
extent by the pretreatment with melatonin as shown 
by restoring the values of these altered parameters 
toward the value of the control group (Table 3). 

Table 2. Changes in the level of malondialdehyde (MDA), reduced glutathione (GSH) content, protein content and 
the activity of the antioxidant enzymes glutathione peroxidase (GPx), superoxide dismutase (SOD) and catalase 
(CAT) in liver homogenate of rats treated with AlCl3 or melatonin or both. 

      - Values are expressed as means ± SE, n=10 for each experimental group. 
                - a 

Significant difference from control group (p<0.05).           - 
b
Significant difference from AlCl3 group (p<0.05). 

 
Table 3. Changes in the concentration of total lipids, total cholesterol, triglycerides, glucose and total proteins in 
the plasma of rats treated with AlCl3 or melatonin or both. 

 
Experimental group 

Parameter 
Total Lipids 

(mg/dl) 
Total Cholesterol 

(mg/dl) 
Triglycerides 

(mg/dl) 
Glucose 
(mg/dl) 

Total Proteins 
(mg/dl) 

Control 365.2 ± 9.4 81.32±3.11 74.6±2.60 97.43±3.83 6.91± 0.05 
AlCl3 521.5±12.1a 180.25±7.3a 135.2±6.65a 179.97±7.27a 5.10±0.07a 

Melatonin 352.1±10.2 74.60±4.49 77.5±3.85 102.43±4.30 7.00±0.09 
Melatonin +AlCl3 400.4±12.4b 102.31±5.39a 91.64±4.10b 110.77±1.97b 6.51±0.10b 

    - Values are expressed as means ± SE, n=10 for each experimental group. 
             - a 

Significant difference from control group (p<0.05).            - 
b
Significant difference from AlCl3 group (p<0.05). 

 
3.5. Histopathological examinations:  
          Microscopical examination of liver sections 
from the vehicle control group showed no evidence 
of histological abnormalities. The examination 
revealed regular hepatocytes architecture with 
distinct central vein, polygonal hepatocytes arranged 
in strands running radially from the central vein with 
blood sinusoids in between these hepatic strands 
(Figure 1). On the other hand, liver sections from rats 
administered AlCl3 showed distorted liver  
architecture. Marked necrosis and degeneration of 
hepatocytes, centrilobular necrosis and congestion of  
the central vein (Figure 2), vacuolization of 
hepatocytes, dilatation and congestion of the blood 

sinusoids (Figure 3) in addition to infiltration of 
inflammatory cells (Figure 4) were observed. No 
histological changes were observed in the liver of    
rats treated with melatonin alone indicating non-toxic 
effect of melatonin (Figure 5). Administration of 
melatonin at a dose of 5 mg/kg prior to AlCl3  
improved to a large extent the hepatic damage 
induced by AlCl3 as indicated by less degeneration 
and necrosis of hepatocytes, minimal vacuolization  
of hepatocytes, disappearance of congestion in the 
central vein and the blood sinusoids. The examined 
sections revealed more or less normal architecture of 
the liver (Figure 6). 
 

 
Experimental 

 group 

Parameter  
MDA 

(nmol/mg protein) 
GSH (nmol/ 
mg protein) 

GPx 
(U/mg protein) 

SOD 
(U/mg protein) 

CAT 
(U/mg protein) 

Protein 
(mg/g tissue) 

Control 0.34±0.03 47.26±2.42 74.10±3.01 68.71±3.81 58.50±3.10 156.9±4.2 
AlCl3 3.11±0.24a 18.71±1.17a 31.45±1.84a 34.22±2.56a 25.40±2.85a 113.5±3.3a 

Melatonin 0.40±0.04 51.15±3.21 79.51±4.30 74.10±3.30 63.75±3.40 160.0±6.2 
Melatonin +AlCl3 0.68±0.08b 38.32±2.83b 63.18±3.52b 58.81±3.92b 47.80±3.51b 143.7±5.0b 
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Figure 1: Liver section from vehicle control group 
showing normal histological structure: central vein 
(VC), hepatocyte (H), blood sinusoid (BS) (H&E x 
400).  
  

 
Figure 3: Liver section from AlCl3-treated group 
showing dilatation and congestion of blood sinusoids 
(DBS), vacuolization of cytoplasm (V) and 
degeneration of hepatocytes (DH) (H&E x 400). 
 

 
Figure 5: Liver section from melatonin group 
showing nearly normal liver structure (H&E x 400). 
 
 

 
Figure 2: Liver section from AlCl3-treated group 
showing congestion of central vein (CCV), 
centrilobular necrosis and degeneration (CND) and 
degeneration of hepatocytes (DH) (H&E x 400). 
 

 
Figure 4: Liver section from AlCl3-treated group 
showing infiltration of inflammatory cells (arrows) 
and vacuolization of cytoplasm (V) (H&E x 400). 
 
 

 
Figure 6: Liver section from AlCl3+melatonin group 
showing less pathological changes and improved 
liver architecture (H&E x 400). 
 

4. Discussion 
          Aluminum is broadly used in daily life 
throughout the world. The present study investigated 
the potential protective effects of melatonin against 

the possible toxic effects of AlCl3 on the liver male 
rats through the evaluation of some biochemical 
parameters and enzymes in the plasma in addition to 
LPO and oxidative stress in this organ. 
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          Exposure to high concentrations of Al can 
result in its accumulation in the liver and in turn to 
alterations in the liver function (Nikolov et al., 2010). 
Transaminases are intracellular enzymes, released 
into the circulation after damage and necrosis of  
hepatocytes (Sallie et al., 1991). The current study 
revealed a significant increase in the activity of ALT 
and AST in the plasma of AlCl3-intoxicated rats 
which may be a sign of impaired liver function. The 
obtained data are in agreement with the earlier work 
of Chinoy and Memon (2001) and El-Demerdash 
(2004). They found that exposure to AlCl3 caused 
necrosis to the liver with the subsequent release of 
AST from the injured hepatic cells to the plasma. 
Plasma ALT level increases when cellular 
degeneration occurs which in turn indicates the 
existence of liver diseases. ALP is a membrane-
bound enzyme related to the transport of various 
metabolites so it is a sensitive biomarker for liver 
disease (Lakshmi et al.,1991). In the present 
investigation, AlCl3 caused a significant elevation in 
the activity of ALP (Table 1). This observation is in 
agreement with the earlier findings of Ochmanski & 
Barabasz (2000) and El-Demerdash (2004). 
Furthermore, Esmaeili et al. (2009) reported a similar 
increase in the activity of ALP and they attributed it 
to severe damage to cell membranes or increased 
permeability of plasma membrane. Cell necrosis and 
subsequent release of  membrane bound enzymes into 
the blood circulation following Al intoxication could 
also explains its elevated level (Bansal et al., 
2005).The impaired liver function observed in the 
present study is thought to be mediated by LPO 
which causes damage to cell membranes. LPO of cell 
membranes leads to loss of membrane fluidity, 
changes in membrane potential and an increase in 
membrane permeability (Nehru and Anand, 2005), all 
of which lead to leakage of the enzymes from the 
liver cells. Moreover, Al shows high affinity for 
phosphate groups and binds to the phospholipid head 
through electrostatic forces, which may induce 
conformational changes in the lipid bilayer of the 
plasma membrane (Martin, 1986). Another possible 
mechanism for the observed elevation in the enzymes 
may be liver dysfunction and disturbance in the 
biosynthesis of these enzymes which all are 
indicative of liver damage and thus impaired liver 
function. The observed increase in the concentration 
of total bilirubin in AlCl3 group may be due to the 
fact that Al exposure can result in its accumulation in 
the liver which can be toxic to the hepatic tissue at 
high concentrations and may lead to the increase in 
bilirubin level (Gonzalez et al., 2007). Pretreatment 
with melatonin in AlCl3 intoxicated rats resulted in 
improvement in ALT, AST, ALP and total bilirubin 
indicating improved liver function and protection 

against AlCl3 toxicity. The hepatoprotective effect of 
melatonin can be attributed to its antioxidative effect. 
Melatonin may hamper AlCl3-induced LPO and in 
turn protects cellular membrane integrity from 
oxidative damage and prevents the leakage of hepatic 
enzymes (Carla et al., 2009). 
          Reactive oxygen species (ROS) have been 
implicated in the etiology of several diseases 
including atherosclerosis, inflammatory conditions, 
neurodegenerative diseases, cancer, diabetes mellitus, 
renal, pulmonary, cardiac diseases and the process of 
aging (Young and Woodside, 2001). It has been 
reported that the toxic effects associated with Al are 
related to the generation of ROS which results in 
oxidative damage to cellular lipids, proteins and 
DNA (El-Demerdash et al., 2004). LPO, as one of the 
main manifestations of oxidative damage, has been 
found to be a  major contributor in the pathogenesis 
of many diseases and in the toxicity of many 
xenobiotics (Anane and Creppy, 2001). The data 
obtained in the present study revealed elevation in the 
level of hepatic MDA as a marker for LPO. Several 
investigations reported that Al has the ability to 
potentiate iron-mediated LPO (Oteiza, 1994; 
Ohyashiki et al.,1998). Disruption in mineral balance 
through replacing iron ions with Al and the 
subsequent increase in the amount of the free iron can 
explain the increased LPO. The free iron ions  have a 
strong catalytic power to generate highly reactive 
hydroxyl radicals from hydrogen peroxide through 
Fenton’s reaction (Ward et al., 2001). These radicals 
are able to initiate LPO and cellular damage.  
          The body has antioxidative mechanisms to 
stabilize oxidative molecules, control lipid oxidation 
and keep these radicals in balance. When free 
radicals are generated, the body defends itself from 
these radicals by endogenous antioxidants (Halliwell, 
1994). However, when endogenous antioxidants 
become insufficient in defense against oxidants, 
exogenous antioxidants are needed to restore the 
balance. Endogenous antioxidants, either non-
enzymatic (as GSH) or enzymatic (as GPx, SOD and 
CAT) represents the first line of defense against free 
radical damage and are crucial for preventing or at 
least slowing the incidence and progression of 
diseases (Jacob, 1995). The findings of the present 
study showed that the administration of AlCl3 at a 
dose of 20 mg AlCl3/kg induced a status of 
oxidant/antioxidant imbalance as indicated by the 
increased MDA level with a concomitant depletion in 
GSH content and in the activity of GPx, SOD and 
CAT in the liver tissue. These findings are consistent 
with previous studies that reported Al intake to be 
related to alteration in the activity of tissue 
antioxidant enzymes and promotion of oxidative 
stress (Yousef, 2004; Nehru & Anand, 2005; 
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Newairy et al., 2009). AlCl3 induced free radicals and 
it may inhibit the antioxidant defense system. 
Orihuela et al. (2005) reported that high doses of Al 
are able to induce free radicals and resulted in 
reduced GSH synthesis by decreasing glutathione-
synthase activity. The reduction in the activity of 
GPx, SOD and CAT observed in the present study 
may be attributed to the reduced synthesis of these 
enzymes due to higher intracellular concentrations of 
Al and/or accumulation of free radicals. The 
inhibition of the activities of these enzymes may also 
be referred to the effect of Al in declining the 
expression of mRNA of endogenous antioxidants 
(Gonzalez et al., 2007). The data obtained in the 
present study illustrated that melatonin restored the 
oxidant/antioxidant balance as reflected by the 
decrease in MDA level and the stimulation of the 
antioxidants GSH, GPx, SOD and CAT in the liver. 
Melatonin and its metabolites are powerful 
antioxidants that can directly detoxify free radicals 
species via electron donation (Allegra et al., 2003; 
Reiter et al., 2007). It can also defend indirectly 
against oxidative damage by repair of the antioxidant 
system through enhancing the activities of a variety 
of antioxidative enzymes like GPx, SOD, and less 
commonly CAT (Rodriguez et al., 2004).  
          Findings of the present study showed that oral 
administration of AlCl3 induced a significant increase 
in plasma level of total lipids, total cholesterol and 
triglycerides (Table 3). Accumulation of AlCl3 in the 
liver may lead to a disturbance of lipid metabolism 
and in turn to the reported elevation in lipid profile. 
As mentioned above, administration of AlCl3 resulted 
in increased LPO and loss of membrane integrity 
which might be important determinants of altered 
lipid metabolism and are closely associated with 
hyperlipidemia and/or hypercholesterolemia in many 
animals and human studies (Sarin et al., 1997; 
Yousef, 2004). Al has been found to significantly 
affect various membrane-bound enzymes which 
confirm the assumption of loss of membrane integrity 
(Newairy et al., 2009). Pretreatment with melatonin 
improved the altered  level of total lipids, total 
cholesterol and triglycerides in the plasma of rats 
intoxicated with AlCl3. This anti-hyperlipidimic effect 
of melatonin may be primarily attributed to its 
antioxidant activity and the protection of  cellular 
membrane integrity from Al-induced oxidative 
damage (Carla et al., 2009). Another possible 
mechanisms for the effect of melatonin on lipid 
profile may be its action on the gastrointestinal tract 
and the inhibition of cholesterol and triglycerides 
uptake, the augmentation of endogenous cholesterol 
clearance mechanisms through increasing the activity 
of cholesterol-degrading enzymes and/or its effect on 
thyroid hormones which in turn affect lipid 

metabolism (Chan and Tang, 1995; Wakatsuki et al., 
2001).  
          In view of the current data, the administration 
of AlCl3 at a dose of 20 mg/kg resulted in an increase 
in the blood glucose level which may indicate 
disruption in carbohydrate metabolism. The observed 
increase in the blood sugar level in the present study 
is in agreement with the results of El-Demerdash 
(2004), Shati and Alamri (2010). This AlCl3-induced 
hyperglycemia may be attributed to enhanced 
breakdown of liver glycogen and its subsequent 
increased glucose production (Yousef, 2004 and  
Newairy et al., 2009). Moreover, it has been 
proposed that oxidative stress is a major pathogenic 
link to both insulin resistance and the dysfunction of 
the pancreatic β-cells through the formation of 
amyloid proteins, which not only prevents the release 
of insulin into the circulation, but also destroys the 
insulin secreting β-cells (Hayden, 2002). 
Pretreatment with melatonin in the intoxicated rats 
improved the hyperglycemic effect of AlCl3. 
Melatonin has been found to influence glucose 
homeostasis (Reis et al.,1996). The effect of 
melatonin on glucose may be explained by 
modification of insulin secretion and/or change in 
cell sensitivity to insulin. Melatonin acts on 
pancreatic islets and induces regeneration and/or 
proliferation of β‐cells in pancreas which leads to a 
decrement in blood glucose in diabetic rats (Kanter et 
al., 2006).       
          The data of the present work showed that Al 
intoxication caused a significant decrease in the 
plasma protein content. This result concord with the 
previous results of Chinoy and Memon (2001) and 
Newairy et al. (2009). The observed decrease in 
protein content might be attributed to higher 
intracellular concentration of Al in the liver which 
could result in reduced protein synthesis as well as 
reduced enzymes of protein synthesis (Tripathi et al., 
2009). Free radicals may also be implicated in the 
observed decline in protein content since exposure to 
the free radicals leads to protein fragmentation, 
protein peroxides generation, enzymatic oxidation 
and degradation of proteins (Albendea et al., 2007). 
Treatment with melatonin before AlCl3 significantly 
ameliorated the decline in the plasma protein content 
probably by scavenging the free radicals and 
improving the antioxidative status and in turn the 
process of protein synthesis. 
 
5. Conclusion 
          In conclusion, the present study indicated that 
oral administration of AlCl3 at a dose of 20 mg/kg 
daily for 30 days caused hepatic dysfunction, 
increase in lipid peroxidation and decline in the 
activity of antioxidant enzymes in the liver. It also 
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induced histological changes in the liver which all are 
attributed to free radicals production and oxidative 
stress. Administration of melatonin at a dose of 5 
mg/kg 30 minute prior to AlCl3 intoxication 
minimized its harmful effects and  protected the liver 
against its toxicity which may be due to the role of 
melatonin as an antioxidant. Therefore,  
supplementation with melatonin may be useful as a 
hepatoprotective therapy in cases of intoxication with 
aluminium. 
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1. Introduction 

     Tax on individuals and firms is based on the 
quantity of incomes from economic activities in Iran. 
Tax is taken by Iran Tax Affairs Organization based 
on rights of Iran. Many factors effect on taxation as 
situation, firm, quality of services and so on. 
Taxation in Iran generates particular unease among 
foreign firms because they appear to be arbitrarily 
enforced – tax bills are initially based on 'assumed 
earnings' calculated by the Finance and Economy 
Ministry according to the size of the company and the 
sector in which it operates. Factors such as the 
quality and location of a company's offices are also 
widely believed to have an impact on tax assessment. 
The Environmental Performance Index (EPI) is a 
method of quantifying and numerically 
benchmarking the environmental performance of a 
country's policies. This index was developed from the 
Pilot Environmental Performance Index, first 
published in 2002, and designed to supplement the 
environmental targets set forth in the 
U.N. Millennium Development Goals. 

    Pearce (1991), Repetto et al. (1992), Nordhaus 
(1993) or Grubb (1993) among others argue that it is 
possible to improve tax efficiency by means of an 
ETR, while others, as Bovenberg and Mooij (1994) 
argue that this is not possible, in general, because 
environmental taxes are likely to increase, rather than 
reduce, previous distortions.Parry (1995) points out 
the relevance of choosing a partial equilibrium or a 
general equilibrium approach to answer this question. 
Partial equilibrium models do not take into account 
the interactions between environmental taxes and 
previous distortions, and these effects tend to cause 
the double dividend to hold in partial equilibrium 

models but not in general equilibrium models. This is 
because the environmental tax eventually falls on 
labor income, so that labor taxes and emission taxes 
distort the labor market in a similar way.  However 
labor taxes are more efficient from the levying point 
of view because environmental taxes also distort the 
relative prices between polluting and non-polluting 
goods, which erodes the tax base. So, from a non-
environmental point of view, emission taxes are 
likely to cause a larger excess of burden. 

    Notwithstanding, the economic literature also 
describes some mechanisms that may cause a strong 
double dividend, or an employment double dividend 
to happen in a general equilibrium framework. An 
ETR could facilitate wage moderation and the 
reduction of labor market distortions in a situation in 
which imperfect competition has led to excessively 
high wages (Brunello, 1996; Carraro et al., 1996). 
Bovenberg (1994) and Carraro and Soubeyran (1996) 
show that, if the initial tax system is suboptimal from 
a non-environmental point of view, an ETR can 
simultaneously reduce pollution and unemployment. 
We can conclude that opportunities to get a double 
dividend typically arise when there exist some market 
failures or some imperfections in the tax system (see 
also Bovenberg and Goulder, 2002). For a survey on 
ETR and the double dividend, see Mooij (1999) or 
Goulder (1995). Given the difficulties to obtain clear-
cut theoretical conclusions, it makes sense to perform 
an empirical analysis to test the economic effects of a 
specific reform in a selected country or region, by 
means of a suitable applied model.  A number of 
authors, like Bovenberg and Goulder (1996), Bye 
(2000), Dessus and Bussolo (1998), Wender (2001), 
Xie and Saltzman (2000) or Yang (2001), have used 
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Computable General Equilibrium (CGE henceforth) 
models to assess the economic effects of an ETR. 
These models perform a disaggregate representation 
of all the activity sectors and the equilibrium of all 
markets, according to basic microeconomic 
principles.  In Spain, Gomez-Plana et al. (2003), 
Labandeira et al. (2003) and Manresa and Sancho 
(2005) use CGE models to simulate the effect of 
environmental tax reforms nationwide. The aim of 
this paper is considering the impact of tax ratio on 
environmental performance in Iran.  For do it, I have 
used regression analysis. This paper is organized by 
four sections.  The next section is devoted to research 
method. In section 3, empirical results are reported.  
Final section is devoted to conclusion. 
 
2. Material and Methods  

I have used the following model for considering 
the impact of tax rates on environmental 
performance: 

 

 
 

 is index of environmental 
performance,  is tax ratio or the share of tax 
incomes in GDP,  is vector of control variables as 
population, GDP growth and energy consumption (oil 
consumption per capita).   is error term. 
Data is collected by World Development Indicator 
(WDI) of 2011. 
1.2. Unit Root Tests  

If an OLS regression is estimated with non-
stationary data and residuals, then the regression is 
spurious. To overcome this problem the data has to 
be tested for a unit roots (i.e. whether it is stationary). 
If both sets of data are I (1) (non-stationary), then if 
the regression produces an I(0) error term, the 
equation is said to be counteracted.  The most basic 
non-stationary time series is the random walk, the 
Dickey-Fuller test essentially involves testing for the 
presence of a random walk. 
 

ttt uyy  1                                 (2) 

 
Although this has a constant mean, the variance is 
non-constant and so the series is non-stationary. If a 
constant is added, it is termed a random walk with 
drift. To produce a stationary time series, the random 
walk needs to be first-differenced: 
 

tt uy         (3) 

 
2.2. Augmented Dickey-Fuller (ADF) Test 

      The Dickey-Fuller test is used to determine if 
a variable is stationary. To overcome the problem of 
autocorrelation in the basic DF test, the test can be 
augmented by adding various lagged dependent 
variables. This would produce the following test:  

 
t

m

i
ititt uyyy  




1
1)1(   (4) 

The correct value for m (number of lags) can be 
determined by reference to a commonly produced 
information criteria such as the Akaike criteria or 
Schwarz-Bayesian criteria. The aim being to 
maximize the amount of  information. As with the 
DF test, the ADF test can also include a drift 
(constant) and time trend. 
       Common criticisms of these tests include 
sensitivity to the way the test is conducted (size of 
test), such that the wrong version of the ADF test is 
used. The power of the test may depend on: 
       -The span of the data, rather than the sample 
size. (This is particularly important for financial data) 
      -If  is almost equal to 1, but not exactly, the test 
may give the wrong result. 
      -These tests assume a single unit root I (1), but 
there may be more than one presents I (2). 
      -If the time series contains a structural break, the 
test may produce the wrong result. 
3.2. Engle-Granger test for Cointegration 

 To test for cointegration between two or more 
non-stationary time series, it simply requires running 
an OLS regression, saving the residuals and then 
running the ADF test on the residual to determine if it 
is stationary. The time series are said to be 
cointegrated if the residual is itself stationary. In 
effect the non-stationary I(1) series have cancelled 
each other out to produce a stationary I(0) residual. 
 

ttt uxy  10     (5) 

 
Where y and x are non-stationary series. To 
determine if they are cointegrated, a secondary 
regression is estimated: 

(0.10)            

56.0 1 tt uu
   (6) 

This produces a t-statistic of –5.60. If the critical 
value for this model is –2.95 (for example), we would 
reject the null hypothesis of non-stationary time 
series and conclude the error term was stationary and 
the two variables are cointegrated. 
 
4.2. The Granger Representation Theorem 

      According to this theorem, if two variables y 
and x are cointegrated, then the relationship between 
the two can be expressed as an error correction model 
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(ECM), in which the error term from the OLS 
regression, lagged once, acts as the error correction 
term. In this case the cointegration provides evidence 
of a long-run relationship between the variables, 
whilst the ECM provides evidence of the short-run 
relationship. A basic error correction model would 
appear as follows: 
 

tttt uxy    )( 110                    
 (7) 

 
Where τ is the error correction term coefficient, 
which theory suggests should be negative and whose 
value measures the speed of adjustment back to 
equilibrium following an exogenous shock. The error 

correction term 1tu , which can be written as: 

)( 11   tt xy is the residual from the cointegrating 

relationship in (4). 
 
5.2. Johansen’s Procedure 

     Intuitively, the Johansen test is a multivariate 
version of the univariate DF test.  Consider a reduced 
form VAR of order p:  

ttptptt uBxyAyAy   ...11  (5A) 

Where ty  is a k-vector of I (1) variables, tx is a n-

vector of deterministic trends, and tu is a vector of 

shocks.  We can rewrite this VAR as:  
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The error correction model (ECM), due to Engel and 
Granger (1987).  The Π matrix represents the 
adjustment to disequilibrium following an exogenous 
shock.  If Π has reduced rank r < k where r and k 
denote the rank of Π and the number of variables 
constituting the long-run relationship, respectively, 
then there exist two k r matrices α and β, each with 

rank r, such that    and ty   is stationary.  r 

is called the cointegration rank and each column of β 
is a cointegrating vector (representing a long-run 
relationship). The elements of the α matrix represent 
the adjustment or loading coefficients, and indicate 
the speeds of adjustment of the endogenous variables 
in response to disequilibrating shocks, while the 
elements of the Γ matrices capture the short-run 
dynamic adjustments.  Johansen’s method estimates 
the Π matrix from an unrestricted VAR and tests 
whether we can reject the restrictions implied by the 
reduced rank of Π.  This procedure relies on 

relationships between the rank of a matrix and its 
characteristic roots (or eigenvalues).  The rank of Π 
equals the number of its characteristic roots that 
differ from zero, which in turn corresponds to the 
number of cointegrating vectors.  The asymptotic 
distribution of the Likelihood Ratio (Trace) test 
statistic for cointegration does not have the usual χ2 
distribution and depends on the assumptions made 
regarding the deterministic trends.   
3. Empirical Results 

  In this section, I tested unit root test for the 
variables.  Co2 is I(1), Tax ratio is I(1), GDP growth 
is I(0), Oil Consumption is I(1) and population is 
I(2). 

Table1. Unit Root Tests 
 
Null Hypothesis: D(CO2) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=9) 
     

     
   t-Statistic   Prob.* 
     

     
Augmented Dickey-Fuller test statistic -7.047771  0.0000 

Test critical values: 1% level  -3.581152  

 5% level  -2.926622  

 10% level  -2.601424  
     
     

*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: D(T) has a unit root  

Exogenous: Constant   

Lag Length: 9 (Automatic based on SIC, MAXLAG=9) 
     

     

   t-Statistic   Prob.* 
     

     

Augmented Dickey-Fuller test statistic -2.963534  0.0513 

Test critical values: 1% level  -3.699871  

 5% level  -2.976263  

 10% level  -2.627420  
     

     

*MacKinnon (1996) one-sided p-values.  

 
Null Hypothesis: GROWT has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=9) 
     

     
   t-Statistic   Prob.* 
     

     
Augmented Dickey-Fuller test statistic -3.587297  0.0101 

Test critical values: 1% level  -3.592462  

 5% level  -2.931404  
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 10% level  -2.603944  
     
     

*MacKinnon (1996) one-sided p-values.  

 
Null Hypothesis: D(OIL) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=9) 
     

     
   t-Statistic   Prob.* 
     

     
Augmented Dickey-Fuller test statistic -5.708419  0.0000 

Test critical values: 1% level  -3.639407  

 5% level  -2.951125  

 10% level  -2.614300  
     
     

*MacKinnon (1996) one-sided p-values.  

 
Null Hypothesis: D(POP,2) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic based on SIC, MAXLAG=10) 
     

     
   t-Statistic   Prob.* 
     

     
Augmented Dickey-Fuller test statistic -3.426162  0.0149 

Test critical values: 1% level  -3.577723  

 5% level  -2.925169  

 10% level  -2.600658  
     
     

*MacKinnon (1996) one-sided p-values.  

 
 
           Table 2. Cointegration Test 
Sample (adjusted): 1975 2007    

Included observations: 33 after adjustments   

Trend assumption: Linear deterministic trend   

Series: CO2 T GROWT OIL POP     

Lags interval (in first differences): 1 to 1 
   

      
Unrestricted Cointegration Rank Test (Trace)   
      

      
Hypothesized  Trace 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
      

      
None *  0.585326  78.58336  69.81889  0.0085  

At most 1 *  0.488817  49.53471  47.85613  0.0345  

At most 2  0.409181  27.39080  29.79707  0.0924  

At most 3  0.210651  10.02469  15.49471  0.2788  

At most 4  0.065021  2.218632  3.841466  0.1364  
      

      
 Trace test indicates 2 cointegrating eqn(s) at the 0.05 level  

 * denotes rejection of the hypothesis at the 0.05 level  

 **MacKinnon-Haug-Michelis (1999) p-values   

      

 
 

Table 2 indicates cointegration test for the model.  
Result indicates that there is a long run relationship 
between environmental performance and tax ratio. 
 

Table 3. Estimation Results 
Method: Least Squares   

Date: 11/22/11   Time: 09:27   

Sample (adjusted): 1973 2007   

Included observations: 35 after adjustments  

White Heteroskedasticity-Consistent Standard Errors & Covariance 
     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
C 4.141045 0.642668 6.443521 0.0000 

T -3.102498 2.147938 2.375534 0.0141 

OIL 0.007869 0.003696 2.128912 0.0416 

GROWT 0.028545 0.013807 2.067450 0.0474 

POP -2.48E-08 2.01E-08 -1.233085 0.2271 
     

     
R-squared 0.789508     Mean dependent var 4.528254 

Adjusted R-squared 0.761443     S.D. dependent var 1.093238 

S.E. of regression 0.533963     Akaike info criterion 1.714583 

Sum squared resid 8.553494     Schwarz criterion 1.936776 

Log likelihood -25.00521     Hannan-Quinn criter. 1.791284 

F-statistic 28.13083     Durbin-Watson stat 0.473486 

Prob(F-statistic) 0.000000    
     
     

 
Table 3 indicates estimation results.  Results indicate 
tax rate decrease on CO2 emission, so increasing in 
tax rate increases environmental performance and 
Sustainable Development.  Energy consumption and 
economic growth have a positive effect on pollution.  
So these variables have a negative effect on 
environmental performance.  R-squared is 79%.  This 
means that the model has a suitable goodness of fit. 
 
4. Discussions  

            Tax bills are initially based on 'assumed 
earnings' calculated by Iran Tax Affairs 
Organization according to the size of the company 
and the sector in which it operates. Factors such as 
the quality and location of a company's offices are 
also widely believed to have an impact on tax 
assessment. The Environmental Performance Index 
(EPI) is a method of quantifying and numerically 
benchmarking the environmental performance of a 
country's policies. This index was developed from the 
Pilot Environmental Performance Index, first 
published in 2002, and designed to supplement the 
environmental targets set forth in the U.N. 
Millennium Development Goals. 

The aim of this paper is considering the impact of 
tax rates on environmental performance in Iran.  For 
do it, I have used regression analysis. I tested unit 
root test for the variables. Co2 is I(1), Tax ratio is 
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I(1), GDP growth is I(0), Oil Consumption is I(1) and 
population is I(2). Result of cointegration test 
indicates that there is a long run relationship between 
environmental performance and tax ratio.  Estimation 
results indicate that tax rate decrease CO2 emission, 
so increasing in tax ratio increases environmental 
performance and suitable development.  Energy 
consumption and economic growth have a positive 
effect on pollution. So these variables have a negative 
effect on environmental performance. So, taxation 
policies could improve environmental performance in 
Iran and this is an important on suitable development 
in Iran. 
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Abstract: Generally it is said that short story in Iran has begun by Yeki bud, yeki nabud (Once upon a time), penned 
by Jamalzadeh. Although this opinion seems to be true from the contemporary scholars’ point of view, by studying 
the oroginal story of Afshin and Bodelf in Tarikh-E Beyhaghi it is understood that Beyhaghi has selected the 
framework of telling stories in stories and has narrated the story in a way that owns all the features and elements of 
contemporary stories. This paper aims to display the artistic talent and writing capability of Beyhaghi in “Afshin and 
Bodelf” whose theme is “whilte lie.” This story which has a realistic framework was accomplished by Beyhaghi and 
mediated by “Ismael Ben Shahab” and “Ahmed Ben Abi David” (Hero narrator). The overall story is moving 
deductively. In this drama-like story, there are two kinds of internal and external descriptions. One of the most 
important features of Afshin and Bodelf is its dramatic form. In the end, dear readers will find out that writing story 
in Iran is beyond imitation western contemporary stories and is as old as a millennium.  
[Ayyoub Mansouri. Iranian 1000-year-old short story. Life Sci J 2012;9(4):1188-1193] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 176 
 
Keywords: short story, episode, theme, plot, angle of view, dramatic, hero, Ahmed, Afshin, Moetasim, scene, 
description  
 
1. Introduction 

 Tarikh-E Beyhaghi is a unique historical work 
of Persian literature which is very important in many 
aspects, but it has not been comprehensively studied. 
The commitment of Abolfazl Dabir to true research 
and his detailed and inductive approach have made 
his work as a literary-historical masterpiece. We 
think that Tarikh-E Beyhaghi (Truths and Lies 1999) 
is like a novel in which different stories have been 
beautifully narrated and stories have been expressed 
within stories and have been displayed like attractive 
episodes one after the other. One of these episodes is 
the short story “Afshin and Bodelf.” It should be 
noted that the equivalent term for “short story” in 
ancient literature is the term “anecdote” (Hekayat) 
which appears as an episode in the context of a long 
story and sometimes it is independent.” (FAZILAT 
MAHMOOD, NAROOEI SEDIGHEH. 2012). Edgar 
Allan Poe who is one of the greatest short stories 
writers in the world literature and as important as  
Anton Chekhov, Ernest Hemingway, William A. 
Henry, Guy de Maupassant and etc., As the father of 
short story, has counted the following features for 
this kind of literary genre which he himself called 
prose tale:  

 
 should be abridged enough to be read in half-to-

two hours  
 only talks about one issue 
 have the same effect on the readers 
 without additional terms that have no role in the 

story’s impression or plan 

 be perfect and comprehensive from the reader’s 
point of view (Love, quoted from several 
sources) 

 
Therefore, in this article it is attempted to 

study one of the factual stories of Tarike-E Beyhaghi 
with regard to the features of modern short stories 
and thus to argue the existence of short stories in Iran 
in 1000 years ago.   

 
1.1. Text:  

Tarikh-E Beyhaghi covers certain historical 
events in detail in a narrative style and the author has 
applied narrative tool that is dialogue and theoretical 
and dramatic description. Beyhaghi was a realist 
historian and a political analyst who used explicit 
characterization (description by the narrator or one of 
the characters) and implicit characterization 
(description by action and behavior in fiction and 
displaying the habits and states) and also other 
elements of the story to express an allegorical or real 
story. Therefore, his work’s narrative framework 
includes several structures or in other words it is a 
frame story which is a combination of core and long 
narratives and also short stories and episodes. In fact, 
these episodes, like the fact that speech brings 
speech, have been used like an example to analyze or 
explain a point or to convince the readers and to 
express historical events and their accuracy and to 
promote the overall action of a long story. The best 
example of this kind is the real story of Bubekr Hasiri 
and his son, and the story of Afshin and Bodelf is 
mentioned as an evidence to the saying “speech 
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brings speech,” so that at the end of Hasiri tale it is 
said: “… I have read a tale about the Caliph 
Moetasim which is similar to what I have narrated, 
but a bit more appalling, and I think it is necessary to 
be mentioned because the special book of history 
becomes more attractive with such events and the 
readers would enjoy it, since speech brings speech.” 
(Truths and Lies1999). Unlike novels, in short stories 
it is not possible to describe characters entirely 
because of time and space limitations. Therefore 
there are one or at most two main characters in short 
stories. In short story “Afshin and Bodelf” there are 
three dynamic characters (Karami Mohammad 
Hossein 2011).  

With regard to related explanations in this 
part, talent and writing capability of Beyhaghi in 
describing some elements of episode-like story 
“Afshin and Bodelf” will be displayed.  

 
2.1. Theme:  

The main theme of this story is “white lie” 
which prevents the murder of an innocent person; as 
mentioned before, this short narration approves of the 
main story that is the tale of “Abu Bakr Hasiri” and 
escape of his son and himself from the wrath of 
minister Ahmed Hassan Meimandi with mediation of 
“Bunasr Meshkan” chief of Epistle and deals with 
great leaders and government officials. (Truths and 
Lies 1999). Beginning of the story has a realistic 
setting. The main motive of the story is a telepathic 
feeling of anxiety or fear between two characters who 
are Moetasim, the round character and Ahmed Ebn 
ABi David, the protagonist. Although the main 
character of the story is described at the beginning of 
the story by Beyhaghi in a one-line statement which 
includes three sentences, the character of Ahmed, 
Moetasim and Afshin who are involved the most in 
the story, is processed inductively through their 
action and behavior; Antagonist with the help of 
Moetasim) achieves the ultimate goal (rescuing the 
innocent person from the hand of Afshin and his 
soldiers) after handling and fighting opposite forces. 
Then the story comes to an end with a natural falling 
and the reader feels relieved at the peak of anxiety. 
The most dynamic character, who tries to achieve the 
ultimate goal, is Ahmed Ebn Abi David. To clarify 
this issue, it’s better to summarize the story first: 
Antagonist, a guy named Ahmed Ebn Abi Davis, 
vizier of Moetasim, Abbasid Caliph has insomnia a 
night; as he tries he cant go to sleep and he severely 
feels upset and nostalgic. He calls his servant and 
orders him to saddle his horse and the servant makes 
him aware of his inappropriate order; finally after 
going to the bathroom and washing his face and 
hands, he rides a donkey which was saddled and goes 
to the Caliph’s court.  Amir who is intelligent asks 

him, “Abi Abdellah why are you late? I’ve been 
waiting for you a long time (Truths and Lies 1999). 
After investigation, it becomes clear that the Caliph, 
has handed Abodelf (Arab commander) over to his 
Iranian commander, Afshin. The reason is Afshin’s 
demand from Caliph to take an old revenge and the 
caliph agrees in order to keep his promise related to 
defeating “Babak Khoramdin” by Afshin. Vizier 
makes the Caliph aware of the risks of this command. 
Caliph who finds he can’t do anything to change the 
situation resorts to his vizier and asks him to take 
measures to prevent Bodelf’s murdering. He goes to 
Afshin’s house frantically to beg him not to kill an 
innocent person. He can’t convince him to stop in 
spite of all begging, requests, contempt, promises and 
advice, kissing hands and bowing and planning to 
kiss his feet. Finally, he prevents Afshin from killing 
Bodelf by telling a white lie so that, if he kills 
innocent Bodelf, the Caliph would kill him and then 
he returns to the Caliph’s court. Then, Afshin goes to 
the court angrily to know about the reason and the 
truthfulness of the command quoted on behalf of 
Moetasim. Caliph, who is confused, approves of his 
vizier’s lying inevitably (although he was satisfied 
with the result from the bottom of his heart) and 
Afshin returns empty-handed. “Afshin left while his 
demand failed and his limbs dead.” And when Afshin 
returned, Moetasim asked: “Oh! Abi Abdellah why 
did you prefer to give an untrue message?” Ahmed 
Abi David says: “Oh Amir Al-Moemenin (Chief of 
the righteous), I don’t like to kill a Muslim and I will 
be rewarded and God will pardon me for telling a 
lie.” And refers to some verses from Quran and the 
prophet (peace be upon him) to approve of his own 
action. Moetasim laughs and says “What you did is 
quite right (Truths and Lies 1999). This story 
revolves around themes such as inequality in Arab 
and Ajam thoughts at the time of this historical event, 
unjustly bleeding, shaking ideas of Abbasid Caliphs 
(in the history) and more important, white lie which 
is a reminder of popular Persian proverb, “white lie is 
better than seditious truth.”  
 
3.1. Point of view: 

The story that happened in the past and 
ended is narrated by Beyhaghi, with two mediators 
“Ismael Ebn-E Shahab” and “Ahmed Ben Abi 
David,” a hero. This form of narration is called first 
person narration, since “in this form, the main 
character of the story tells his own story himself 
using “I,” which is not necessarily the author.” That 
is in this story; Ahmed Ebn-E Abi David who is the 
main character of the story narrates the story himself 
as: “One night I Woke up at Moetasim court. As I 
tried I couldn’t sleep and I felt upset and nostalgic. I 
called a servant …” But the point is that Beyhaghi 



Life Science Journal 2012;9(4)                                http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com          lifesciencej@gmail.com  1190 

narrates this story from the language of this hero, 
where he says at the beginning of the story: “I heard 
fro Ahmed Ben Abi David” and since it is about 
history he has documented it as: “Ismael Shahab says 
I heard from Ahmed Ben Abi David _ and this 
Ahmed was a man who was more magnificent than 
the viziers with the judge that he had …” (Truths and 
Lies 1999). Therefore, the narrator is first person and 
at the same time the success of this hero, is the end of 
the story. The language of the story creates such a 
feeling that engages the mind very attractively. 
Physical movements of the narrator (Ahmed Ben Abi 
David) against the negative force of the story which 
represents the uncontrollable violence and ambition 
of antagonist (Afshin), narrator’s modest supplication 
and his extraordinary request, protests and wonderful 
changes of the heroes’ tone of voice keeps the text 
impenetrable to the end and engages the mind of the 
audience in this challenge.  

In plot of the story, the arrangement of 
related situations near each other and the 
concentration of the reader on them is significant, 
because the lead to the formation of a whole in his 
mind to be united and form a single action. The first 
question which arises in early scenes is that “What 
has happened?” It is the concern of the hero narrator 
and then passes to another character of the story 
(Caliph), who is himself one of the causes of crisis 
and incidents in the story. Of course this crisis-
making character becomes aware of his mistake and 
helps the protagonist to succeed. Since the matter is 
revealed (handing Bodelf over to Afshin to take a 
revenge) another important argument is raised which 
is asking about the “fate” of an important character of 
this story, Abodelf. This event and frequent actions 
of the narrator which is together with excitement, 
fear, and anxiety make the story very dynamic.  

In this story, minor characters such as 
servant, Salam, the narrator accompanying forces, 
guards of Afshin’s court, executioner, Moeatsim’s 
doorkeeper, etc. are not directing the audience’s 
attention towards the most important aspects of major 
characters, each of them belong to their own status 
which, like the status of three main characters( 
Narrator, Afshin, and Abodelf ), draw our attention to 
some consecutive questions. The overall movement 
of the story is from the part to the whole (inductive 
approach). Heroes are introduced and described 
mainly through their direct actions, except for some 
cases in which they are introduced by some people 
like the Caliph (introducing Afshin and Bodelf in 
second episode). This dramatic description which is 
idiomatically called implicit personification by the 
novelists is one of the strengths of the story.  

Using short sentences in the text, especially 
from the beginning, creates a stressful atmosphere in 

this story which is kept to the end of the story which 
is a natural falling, and the narrator’s questions have 
made this atmosphere more exciting and stronger. 
“style of this narrative story, is more similar to one 
kind of drama in which scenario is set by a speaker or 
writer based on a pre-determined adventure, and the 
term drama in Beyhaghi means such kind of narrative 
story.”(Junejo Imran N.et.al.2008). In this drama-like 
short story, there are two kinds of description: 
A. External description of characters and events  B. 
Internal description of the heroes. Narrator-hero 
narrates most crucial parts of the story with 
monologue or struggling with himself or his own 
ideas or mind. The story lacks any introduction or 
background context and the main cause of the event – 
Afshin’s malice towards Bodelf – is narrated by one 
of the main characters of the story (Caliph) who is 
himself a crisis-making character. The reason is that 
Beyhaghi didn’t mean to write just a story, but he 
planned to extract heart of the matter from outdated 
tales. What sometimes makes the story similar to a 
drama is using a special language for the narrator 
(narrative) and the heroes (dialogue) and setting the 
scenes and displaying those behaviors in succession.  
One of the features of Afshin and Bodelf is its 
dramatic image ; because numerous scenes of this 
story created by Beyhaghi are ready to be converted 
to an attractive drama or short movie ; on the whole, 
there are 14 consecutive single scenes in this drama-
like story including: 
 
1. The scene of Ahmed Ben Abi David’s discomfort 
after midnight and his dialogue with a servant named 
Salam 
2. The continuance of his discomfort, his taking a 
bath and his order to the servants to saddle the horse 
3. Going to the Caliph’s court with a saddled donkey 
4. Attending the court and asking for help from the 
doorkeeper and their dialogues 
5. Ahmed’s visiting and talking with Moetasim and 
planning to rescue Bodelf 
6. Riding a horse from the Caliph’s court to Afshin’s 
court, asking for permission to enter and facing his 
doorkeepers 
7. Visiting Afshin (the main part of the text) and 
wonderful dialogue and begging and request and 
changing the tone of voice from modesty to 
commanding 
8. A short dialogue with Bodelf about his health and 
his companions’ witness 
9. Confused and hasty return to Moetasim’s court, 
visiting the Caliph and expressing the events 
10. Afshin’s entering the court and arguing with 
Caliph and pretesting to his verdict and then 
returning 
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11. Caliph’s calling on giving untrue message and 
Ahmed’s response 
12. Doorkeeper’s going to Afshin’s court to return 
abodelf 
13. Returning home with Ahmed while keeping a 
distance 
14. Bodelf’s arriving at Ahmed’s house and 
expressing his gratitude to Ahmed (end of the story)  

 
Applying sentences which are suitable in 

different situations is very significant in this story; 
Narrator’s discomfort and the main first person is 
expressed from the beginning of the story with very 
short affirmative sentences and the narrator’s internal 
monologues. “One night at Moetasim era I woke up 
after midnight. As I tried, I couldn’t go to sleep and I 
felt sad and nostalgic and I didn’t understand the 
reason. I told myself what has happened. I called a 
servant who was always very close to me. His name 
is Salam, I ordered him to saddle the horse.”(Truths 
and Lies 1999). Beyhaghi was able to narrate the 
slow passing of time with few narrative sentences 
very easily, while he narrates all the time that is 
needed for Vizier Ahmed (Protagonist) to reach to 
Caliph’s court in detail using very short statements. 
Mentioning all events in detail in this setting in a 
short time and its description and explanation help 
this principle. Displaying these slow stressful 
moments is the pre-requirement for creating such an 
atmosphere and the author’s favorite sense. 
Moreover, the scene is described objectively and 
“displaying” the “objective” and explicit action of the 
hero is another artistic advantage of this section.    He 
said: “Oh! My Lord, it is midnight and tomorrow is 
not your turn, since the Caliph has said that you have 
to do certain task and you won’t get any load and if 
another person is intended, it’s not time to sit, I kept 
quiet and knew that he was right, but I felt discomfort 
and I was inspired that something had happened, I 
got up and called the servants loudly to light the 
candle, the I went to the bathroom and took a bath, I 
was worried to be on time, I put on clothes, and rode 
the donkey which was saddled and really I didn’t 
know where I was going… (Beyhaghi, pp.161,162).  
Detailed description and explanation of all the hero’s 
actions, while raising expectations, contribute to 
introducing him and on the other hand express his 
modes. An important point here is the frequency of 
the verbs. These verbs, apparently do not answer the 
question which is raised in the mind of the hero and 
consequently in the mind of the reader so that they 
increase his stress; and this is the first writing art of 
Beyhaghi in this story. The story gradually moves 
faster since the time Ahmed goes to the Caliph’s 
court. And since their visit it gets faster which is kept 
until the end of the story and even increases while 

Ahmed is visiting Afshin. The talent of the author in 
this regard is that he has rarely used the conjunctive 
“and” so that the rhythm of the sentences is kept fast; 
“He said: welcome, it’s open, get in. In I got, I saw 
Moetasim, hard thinking and doing nothing. I greeted 
him and he replied. He asked me, “Oh 1 Aba 
Abdillah, why are you late? I.ve been waiting for you 
a long time … He said: “Don’t you know what has 
happened?” “No,” I said. He said: “We all belong to 
Him and we surely return to him. Sit down to 
hear.”(Truths and Lies 1999).  

In this scene the author expresses the 
occurred events through the language of one of the 
characters, Caliph, with a flash back and introduces 
to main characters, Afshin and Bodelf. Another 
important point in this story is using short sentences 
with reference verbs which have reverse effect so that 
it indicates a long duration of time with anxiety and 
stress specially when the effort to rescue the innocent 
accused is useless so that his status does not change 
at all as if nothing has been done. In this regard, the 
author describes the behavior of main character, 
Ahmed, in detail through his internal monologues, 
and narrates the scene of visiting Ahmed with Afshin 
so long by using the conjunctive “and” that it seems 
it lasted much longer time. Only through this way of 
narration the author can illustrate the real character of 
Afshin in a miserable scene and emphasize it and can 
keep it in the mind of the reader. “As Afshin saw me 
het got angry and his face got yellow and red from 
wrath and the arteries rose up from his neck. I waited 
patiently and read a Hadith to amuse him, so that he 
shouldn’t tell the executioner to behead. Of course he 
didn’t look at me, I stood up, I started to speak 
another way and began to admire Ajam ( Persians) 
and preferred Persians to Arab. For the sake of 
Bodelf to rescue him. And I heard nothing. I said: Oh 
Amir, I have come here to ask you to forgive him to 
me like a lord. He said angrily: I won’t pardon him at 
all since grat Amir has handed him over to me. I 
kissed his shoulder again. It wasn’t useful, I kissed 
his hand again he saw I was going to kneel down and 
kiss …” (Truths and Lies 1999).  

The plan or the arrangement of the events in 
the story is called plot which shows how and why the 
events happen in the story. On the other words, plot 
arranges and combines the events in the story so that 
it seems quite logical to the reader…. In fact, plot is 
the way of narrating events with emphasize on cause 
and effect which shows in every literary work the 
cause of every event and also the consequences of 
every event.” Therefore the fourteen events are a plot 
to describe the events; and through direct dialogue 
between the characters the plot has developed. 
Regardless of internal monologue of the narrator, 
these dialogues begin by a character and are 
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interrupted by another one. This issue has made the 
atmosphere of the story very similar to drama: “As 
Afshin heard this matter, he was shocked and shaking 
and his limbs were dead and he said: Is this message 
really from our lord? I said: Yes, Have you ever 
heard that I’d ignore his commands? I called on my 
relatives to come. Thirty forty men appeared from 
different classes and ages. I told them: You are 
witness that I give the message of Amir Moetasim to 
this Amir Abolhassan Afshin…. Then I said: Oh, 
Ghasim! He said: yes? I said: Are you all right? He 
said: yes. I said: Are you Injured? He said: No.” 
(Truths and Lies 1999). Mentioning the adverbs of 
manner in the dialogues of the characters such as 
“softly,” “modestly,” “Kindly,” “hardly”  helps their 
mental performance. 
  
4.1. Internal monologues: 

Of the hero narrator have been mentioned 
sever times, which is another important point that 
offers necessary information about the scenes and 
characters and their narrative description; it also 
slows down the movement of the story. (). In the 
following example, the narrator’s belief to Ajam 
(Persian) is expressed in his own self: “I preferred 
Ajam (Persian) to Arab although I knew it was a 
great sin just for the sake of Bodelf in order not to be 
murdered.” (Truths and Lies 1999). Also the prose 
and diction and the style of these dialogues are 
remarkable which are appropriate to the heroes’ era 
(their narrators). “Since the aim of dramatic speech is 
to say to be performed and as the nature of this kind 
of speech is the language of individuals who speak 
themselves, therefore it has a feature which is applied 
in daily life.” (Dovsen, p.43). Therefore, the 
components of these dialogues are like the ordinary 
speech of the author’s era, used by aristocrats. 
Another point which is related to drama techniques 
and this story is benefiting it is “suspense” which is 
created by raising a question in every scene and 
finding an answer to it in the following scene. 
(Dawson,S. W.1970). Therefor all scenes of this story 
have “rising” and “falling.” This approach is more 
similar to a controllable internal voice (Corrigan 
Timothy. 2011) which is repeated like a motive and 
increases the emotional sense of the story: 
I was thinking that I shouldn’t arrive late so that they 
would bring Bodelf and kill him and everything 
would have gone (Narrator’s internal question). Some 
questions raised in the mind of the reader with some 
stress which in fact attracts him to read the rest of the 
story are as the followings: 

The forest herbs, which play important role 
for rural communities for example, the livestock 
totally dependent on them for fodder and as 
traditional medicines, have been hardly studied from 

diversity standpoint (Singh and Singh 1987). 
Quantitative information on the forest floor species of 
the Central Himalaya region is generally lacking 
except for studies done by Rawat and Singh (1989), 
and Singh and Singh (1992). Interestingly, most of 
the recent major field experiments addressed 
questions relating to species diversity which has been 
carried out in grasslands. But forest herbs of the 
Himalayan region remain poorly studied. In the 
present study we investigate herb species richness 
(spermatophyte) in terms of taxonomical diversity 
and species composition in relation to oak and pine 
forests in Central Himalayan forests. 

 
- Would the ideas of vizier Ahmed useful after 

consulting with the Caliph? 
- What would be the Caliph’s reaction to the lie of 

vizier Ahmed? 
- What would be the Caliph’s reaction to Afshin’s 

protest? 
- What would be the Caliph’s response? 
- What factor would inhibit Afshin from killing 

Bodelf? 
- How would vizier Ahmed justify his lie? 
- What would finally happen to Bodelf? 

 
Another point is the questions which are 

raised in every scene of the story which suspends the 
reader and attracts him to continue reading the story 
to the end which is more due to the narrator’s tone of 
voice and is called “dramatic irony.” (Dawson,S. 
W.1970) The story of Afshin and Bodelf has the 
following features of short story apart from its 
comprehensive book of Tarikh-E Beyhaghi: 
1. It has one main character. (Ahmed Ben Abi David) 
2. This character is displayed in one main action. 
3. It is a short story that according to Allen Poe can 
be read in one session (including 7 pages).  
4. The falling of the story has the most prominent 
role (rescuing an innocent person from death). 

If we compare all these distinctive features 
of this story, we conclude that: Afshin and Bodelf “is 
a short story in which the author illustrates a main 
character in an event through an organized and brief 
plot and this work on the whole induces a sinfle 
effect.” (John Green. 1989). Since Beyhaghi has 
written a history not a story, the mentioned factors 
are not originated from his dreams but are due to the 
procedures that he has applied to make the story of 
history more impressive. He has taken advantage of 
making up and trimming speech which is Beyhaghi’s 
exclusive art and distinguishes him from his era 
historians and even contemporary historians. Now 
with regard to these points and with reference to 
Allen Poe’s point of view about short story, this 
section of Beyhaghi’s book can be classified as a 
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short story and he can be called as one of the first 
authors of short story of Persian language.  
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1. Introduction 

Every country and nation tries to educate 
their children by their own education system, because 
it is believed, experience and knowledge have proven 
it, and that no nation can move ahead of its culture. 
Hence, in every country including Iran, there are 
regions in which the number of students in each 
grade is very small and occasionally there are only 
one or two students in each grade. According to the 
importance of this issue, education systems has 
established multi-grade classes in these region in 
order to educate the children and follow the 
educational justice(Wesmood, P (1997). The need for 
multi-grade classes is an inevitable reality in 
education system of our country. Environmental 
adverse conditions, shortage of students, manpower 
shortage, insufficient educational space, voluntary or 
forced migration, various financial and economic 
problems, distant villages, and lack of sufficient 
resources are factors that restrict the possibility to 
establish educational units with single-grade classes 
(Collingwood, I. (1992). Hence, familiarity of 
officials with multi-grade classes, the course of their 
development, principles of learning in these classes, 
and professional features and limitations of multi-
grade classes is essential. On the other hand, 
expansion of multi-grade classes from elementary 
schools to guidance schools requires more extensive 
research in order to identify and assess the problems 
of the existing problems of teaching in these classes. 
Providing more appropriate teaching methods, 
identifying and resolving the educational problems of 
teachers and holding on-the-job training courses, and 
comparative-analytical study of multi-grade classes 
in various countries around the world can be also 
effective in this regard. 

1.1. Definition of multi-grade classes: 
A class which is attended by students of two 

or more grades, taught by one teacher, and held in 
one classroom is called a multi-grade class and multi-
grade education is the opportunities in which students 
varying in age and ability all are trained in one class. 
Organizationally, multi-grade education can be done 
in many forms, from a set of common educational 
grades under the supervision of one teacher to 
educational units that are essentially devoid of any 
grading. Therefore, multi-grade schools are the 
opposite of traditional schools in which the students 
of each grade are educated in a separate classroom 
and with a special teacher. One of the requirements 
of success in multi-grade education is a set of 
teaching techniques and skills that make it possible to 
teachers to effectively teach the students varying in 
age and educational abilities (McEwan, P.J. (1998).  
1.2. The history of multi-grade classes: 
A) In Iran: 

With a little research in the history of 
education it can be found that multi-grade classes are 
as old as the onset of collective education. Before 
qualitative and quantitative changes in education and 
the development of new methods (classical and 
planned education in a modern form), education 
system was an education tailored to the current needs 
and values at any time and influenced and 
overwhelmed by governments, regimes, societies, 
sects, and even families. Isa Sedigh, in his book 
named "History of Iran's Culture", points out that the 
history of multi-grade education date back to the 
years 250 to 260 (According to Solar Hijri calendar). 
He mentions schools as one of the educational 
institutions in the past and writes, "School was an 
institution at which Quran reading and reading and 
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writing were taught. Schools were held in mosques, 
teacher's home, shops, and so on. Individual 
education was used in schools. The teacher first 
taught the older student and then asked them to teach 
smaller students what they had learned (WGTP 
(2005). After the development of modern education 
system, schools were considered informal and their 
number decreased with the establishment of a number 
of elementary schools until 1976 that there was no 
record of schools in official statistics. 
B) In the world: 

Prior to the Industrial Revolution and 
urbanization, multi-grade education was the most 
widespread form of education in North America. 
Oversight and assistance system, in which older and 
more advanced students helped other students and 
monitored their progress, are and old tradition. Multi-
grade education is still of great importance in many 
parts of North America and Europe, especially in 
villages and towns around big cities. Multi-grade 
education provides valuable services in counties and 
villages of Scotland, Canada, France, the U.S., and 
Scandinavian countries (Little, A. (1995)). There are 
more than 420000, 20000, and 1540 multi-grade 
single-room schools in China, Indonesia, and 
Malaysia. 8% of schools in Philippines and 37% of 
elementary schools in India have only one or two 
teachers. In 22% of schools in Mexico, students of 6 
grades are taught in a single classroom. Multi-grade 
education is very common in the Pacific island 
countries, in which small groups isolated from other 
people live.  The number of such schools (Multi-
grade classes) is increasing in most European 
countries (Murdoch, D., & Schiller, J. (200). 
A new survey in the Netherlands shows that 29% of 
all elementary grades have students varying in age. 
Another study in the North West of England also 
indicates that there is a kind of grouping of various 
ages in 66% of studied schools (Mohr, N., Dichter, 
A. (2001). 
1.3. Objectives of multi-grade classes: 
1- Providing a complete education with increasing 
the accessibility to it in rural and sparsely populated 
areas 
2- Continuity of educational services in small towns 
that are faced with shortage of students 
3- Efficient use of limited resources 
4- Improving the quality and effectiveness of 
education 
1.4. Benefits of multi-grade classes: 
1- Multi-grade education is an efficient and useful 
method to provide basic education in sparsely 
populated areas 
2- This method has a high efficiency in applying 
limited educational resources such as trained 
teachers, educational space, etc. 

3- Surveys and evidence indicate that this method 
gets students improved at math, foreign language, 
and science. 
4- Girl students have more access to educational 
places and facilities in this method. 
5- In this type of classes, students are taught how to 
learn and how to teach. 
6- Teacher and student can develop a constructive 
and dynamic relationship and students can even help 
their teacher in evaluating and applying appropriate 
educational strategies. 
7- Multi-grade education gives the opportunity to 
student varying in age to interact with each other 
(Nielsen HD.et.al (1993). 
1.5. The causes of using multi-grade classes in 
Iran: 
1- Adverse environmental conditions 
2- Distant villages and specific geographical factors 
3- Shortage of must-be-educated students in some 
villages and sparsely populated towns 
4- Shortage of educational space 
5- Shortage of manpower 
6- Voluntary or forced migration of villagers to big 
cities 
Hence, in order to cover all must-be-educated 
children and continue their education, establishment 
of education units with multi-grade classes, 
particularly in rural and sparsely populated regions is 
unavoidable. 
1.6. The causes of using multi-grade classes in 
Iran: 
1- Adverse environmental conditions 
2- Distant villages and specific geographical factors 
3- Shortage of must-be-educated students in some 
villages and sparsely populated towns 
4- Shortage of educational space 
5- Shortage of manpower 
6- Voluntary or forced migration of villagers to big 
cities 
Hence, in order to cover all must-be-educated 
children and continue their education, establishment 
of education units with multi-grade classes, 
particularly in rural and sparsely populated regions is 
unavoidable. 
B) Teaching a single course to all grades in a session 
one after another: In this practice, all grades are 
taught a single course in a session one after another. 
For example, the teacher teaches to the students of 
grade 1 and assigns their tasks and then start teaching 
math to the students of grade 2 and so it continues. 
Combination of axial and collective methods: This 
combination of the two previous methods. 
It is noteworthy to say that all three methods flexible 
enough. 
1.7. Problems, limitations, and disadvantages of 
multi-grade classes: 
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1- The intellectual and material attention and 
investment required to train teachers for these classes 
have not been spent and always the weakest and most 
inexperienced teachers have been appointed to these 
classes. 
2- Non-specialist persons allow themselves to be 
involved in planning for these classes. 
3- Some special problems of these classes are as 
follows: 
A) On top of these problems is the lack of time, as 
there are 123 hours-courses in a 5-grade class that all 
of them should be covered in this short time. 
B) Low experience and knowledge of teachers in this 
school on details. 
C) In appropriate age composition of students 
(varying from 6 to 15 years old), while all are present 
in one class and are encouraged or punished in one 
way.  
D) Family involvements of students 
E) The presence of boy and girl students in one class 
F) Lack of educational space and classrooms which is 
followed by some problems such as impossibility to 
divide the grades for teamwork independent teaching 
of teachers, impossibility to observe health issues, 
limitations in use of educational tools and 
edutainment. 
G) Lack of a rich environment and lack of 
coordination between school and family education. 
H) Outspoken critics of teachers due to poor living 
and educational conditions 
I) Lack of basic educational equipment 
Some of the limitations and peripheral problems of 
rural schools are as follows: 
A) Some teachers don't live in the village they are 
teaching it and have to commute and sometimes are 
inevitably absent. 
B) Closure on Thursdays 
C) Heavy responsibilities of teachers in multi-grade 
classes 
D) Disciplinary matters of learners in terms of 
emotional deficiencies, malnutrition, poor health, and 
other living conditions 
E) Seasonal migration of some families to other 
regions 
F) Dropout for reasons like migration, monetary 
factors, etc. 
G) Lack of supervision and cooperation of families in 
educational issues of their children 
H) Teachers' dissatisfaction because of tough 
conditions 
I) Non-compliance with the programs and class 
discipline 
J) Educational weakness and backwardness due to the 
problem in previous years 
K) Lack of information of teachers on hoe manages 
and teaches in these classes. 

1.8. A framework for curriculum reform: 
1- Determining the curriculum 
2- Reviewing the curriculum 
3- Analyzing the minimum learning potentials 
4- Identifying the relevant and shared skills and also 
direct and indirect teaching skills 
5- Adapting the curriculum with local conditions 
6- Providing appropriate educational tools and 
edutainment 
7- Testing and implementing the adapted curriculum 
1.9. Roles and responsibilities of teachers in multi-
grade education and their general traits: 

Teachers of multi-grade classes should be 
experienced and specialist and show a high level of 
some traits such as sacrifice, forgiveness, compassion 
and kindness, patience, diligence, competency, 
commitment, mastery of local language, having 
advanced skills in communication, efficient and 
effective management in the classroom, enthusiasm 
to work, and great perseverance. 
1.10. The necessity of multi-grade classes: 

Due to increased number of multi-grade 
classes and covering a significant number of 
elementary learners in such classes, continuous 
change and displacement of teachers, inability of 
parents to participate and cooperate in education, lack 
of time for teachers to plan, new approach of primary 
school textbooks and range of activities and also in 
order to cooperate with teachers in the process of 
teaching-learning, improve the education, prevent 
academic failure in multi-grade classes, increase the 
rate of progress, and strengthen the incentive of 
teachers to teach in these classes, the use of 
educational and edutainment software and CDs 
seems to be necessary. It is vital to provide the 
substrate for deepening in learning and academic 
promotion of students in rural and underserved 
regions through promoting and developing the 
culture of using computers and educational CDs and 
also dedicating to extracurricular activities. 
1.11. The objectives of multi-grade classes:  
1- Efforts to establish equal educational 
opportunities, especially in rural schools 
2- The use of computers as an adjunct teacher 
3- Optimal use of time in teaching the learners and 
saving the time of such classes 
4- Enrichment of educational programs and activities 
and deepening the learning process 
5- Accelerating the teachers and students access to 
large volumes of scientific and educational data, 
information, and materials in a limited time 
6- Improving the education in multi-grade classes and 
preventing the academic failure 
7- Making the educational environment attractive and 
providing educational facilities and tools 
commensurate with the progress of science and 
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knowledge in underserved and sparsely populated 
areas. 
8- Increasing the knowledge retention of learners 
 
1.12. Way of holding, reasons and necessities: 

A multi-grade class, based on the number of 
grades and students, can be held in different ways. 
For example, a couple more than one blackboards can 
be used in classrooms so that students can focus 
better or student can be place in form of a "U". 
Placement and sorting of student depend on teaching 
style and teacher's enthusiasm to use different 
teaching methods and the following 2 reasons can be 
mentioned for its necessity: 
1- Students reach cognitive and social development 
in these classes and also these classes reduce the anti-
social behaviors of students. 
2- Administratively, as the number of students in 
these grades is less, it is economically more 
affordable for the government. 

Running multi-grade classes is more 
sensitive and difficult than single-grade classes, 
because teachers should deal with students varying in 
age and try to make the class fun for everyone. 
Teachers and students need to have a friendly 
relationship with each other and the teacher should 
believe in abilities of students and emphasize on their 
positive points and avoid punishment and other 
things such as befooling the students or threatening 
them by the leverage of mark. In order to teach 
different grades in a classroom, one of the grades 
should be considered as the center of teaching and 
assign tasks for other grades.  
1.13. Disadvantages of multi-grade classes: 
1- Shortage of time 
2- Distraction of students 
3- Students varying in age 
4- Mismatch between textbooks and learning abilities 
of students in these classes 
5- Shortage of trained and qualified teachers to 
manage such classes 
6- Neglecting multi-grade education by teacher 
training centers and lack of training for teachers to 
deal with the problem of such classes 
Along with all these disadvantages, the following 
benefits can be cited for multi-grade classes: 
1- Cognitive, social, and emotional growth of 
students 
2- Providing the substrate for learning some courses 
like math 
3- Common teaching of some concepts 
4- Reviewing the material for higher-grade students 
and providing the substrate fore lower-grade students 
to learn. 

1.14. Your general comments about class 
management and interaction with students in 
multi-grade classes:  

Class management may differ by different 
methods of teaching. Students are graded and their 
tasks are assigned. In some cases, the teacher should 
use individual teaching and testing. When the teacher 
assigns the tasks, student interacts with each other 
two by two and also with the teacher. For example, 
there is an interaction between the teacher and 
students when the teacher is asking them questions. 
1.15. The arrangement of multi-grade classes: 

Depending to the interests and tastes of 
teacher, teaching style, learning abilities of students, 
and other conditions, the arrangement of these classes 
may vary. However, the following two forms are 
more common.  U-shaped method: This from helps 
the teacher to have a complete domination on 
classroom, especially the blind spots, so that all can 
easily have a eye contact with each other and with the 
teacher. In addition, the teacher can help the student 
who have auditory problems and get them involved 
in the process of teaching-learning by sitting them in 
the front rows and closer to the blackboard. 

With paying a little attention to above-
mentioned order, it can be found that this 
arrangement also has many advantages over 
conventional arrangements and is known as 
"triangular arrangement", provided that the number 
of rows is not much. If the number of learners is high, 
these rows are shortly repeated one after another and 
are pulled towards the back of classrooms (Nielsen, 
Dean. (1995). 
 
2. Discussions  

It can be concluded from the material 
discussed in this paper that given the circumstances 
in some regions like underserved areas, the use of 
multi-grade classes seems to be necessary. However, 
these classes have many problems, limitations, 
shortcomings, weaknesses, strengths, and benefits 
that the officials of education system should try to 
minimize weaknesses, limitations, and problems and 
reinforce the strengths.  
Here are some of proposed solutions: 
1- The need to strengthen teacher training centers and 
including a course titled "Multi-grade classes" in the 
curriculum of teachers.  
2- The use of assistant and semi-professional 
teachers, from local community if possible, to help 
teachers. 
3- The use of peer teachers. This means that student 
who has higher abilities can help the teacher to 
teaching other students. 
4- The use of parents who can participate more 
effectively in the process of teaching. This can 
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develop a close relationship between community and 
school. 
5- Providing special facilities and accommodations 
for these teachers and increasing their salary.      
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Abstract: Competitiveness is a key criterion for evaluation of success degree of countries, industries, and firms in 
political, economic, and commercial fields of competition. With rapid advances and changes in the world, 
innovative competitiveness has gained a special importance to speed up the development of the economy of 
industries. One of the consequences of globalization is the emergence of cross-regional economies which have 
increased their gross domestic production (GDP) compared with other countries and caused changes in production 
techniques in industries in order to produce new and modern products. Hence, some authors believe that regional 
changes and political and economic relations of countries with each other can speed up and develop the innovative 
competitiveness. Porter's Diamond model, conceptual frameworks, and the review of industries of developing 
countries were used in this study to precisely identify the components of competitiveness.  
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1. Introduction 

The challenge caused by global competition 
has increased the pressure on organizations to 
improve their skills, capabilities, and the quality of 
their services and products. Principles of total quality 
management (TQM) have been widely accepted 
throughout the world as a tool to improve 
organizational performance and the nature of 
organizations and deal with particular challenges of 
markets (Tan, P.K.L. 1997). Asian financial crisis 
which started in the middle of 1997 with Thailand's 
financial-cash crisis triggered a chain that affected 
almost all Asian countries. This crisis and conflicting 
changes that are raised have had several points and 
hints for improvement of economic and 
developmental situation in organizations and 
industries of Asian countries and caused extensive 
changes in the structure of these organizations. These 
changes have significantly affected the movement of 
total quality management. Principles of total quality 
management have been widely accepted throughout 
the world as a tool to improve organizational 
performance and the nature of organizations and deal 
with particular challenges of markets. 

Pattern of competitiveness through 
considering the enablers creates the foundations of 
improvement in different dimensions of organization 
and establishes a logical consistency in each of them 
by a systematic approach. On the other hand, it 
creates a synergy in organizational enablers by 
integrating the complex of enablers, resulting in 
improved capability of employees, increased quality, 
and access to new markets. Consequently, 
profitability of organization can be guaranteed by 
ruling out the competitive intelligence and driving 
strategies on organization. 

 
1.1. Competitiveness: 

Competitiveness has been defined as ability 
and desire to enter the competition. Economically 
speaking, Michael Porter defines it as efficiency and 
how an organization or nation uses its own human 
resources, capital, and natural resources (Porter, M. 
(1998a)). In a small scale, competitiveness is referred 
to a value that a product creates for the customer 
compared with a competing product which depends 
on two factors including the amount of utilities met 
from ownership or possession of a product for the 
customer and cost of ownership or possession of a 
product for the customer. Distinction in each of these 
two factors makes the organization competitive. If an 
organization sets its strategy based on offering more 
special and superior utilities than competitor to the 
customer, it has chosen the strategy of distinction and 
if an organization follows the strategy of offering 
non-competitive prices, it has chosen the strategy of 
cost leadership. Strategy of distinction improves the 
competitiveness using more utilities, while cost 
leadership strategy makes the organization 
competitive compared with competitor by reducing 
inutilities (costs) (like Chinese clothing 
manufacturers). Each of these strategies will make 
the organization competitive in a competitive market. 
In addition to proper response to competitive market 
of product and service, a successful organization 
should be accountable to capital market. Costs of 
these strategies for producer and operating profit of 
company for the shareholders must be acceptable for 
this purpose. Competitiveness has been defined as 
ability and desire to enter the competition. 
Economically speaking, Michael Porter defines it as 
efficiency and how an organization or nation uses its 
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own human resources, capital, and natural resources 
(Porter, M. (1998a)). In a small scale, 
competitiveness is referred to a value that a product 
creates for the customer compared with a competing 
product which depends on two factors including the 
amount of utilities met from ownership or possession 
of a product for the customer and cost of ownership 
or possession of a product for the customer. 
Distinction in each of these two factors makes the 
organization competitive. If an organization sets its 
strategy based on offering more special and superior 
utilities than competitor to the customer, it has 
chosen the strategy of distinction and if an 
organization follows the strategy of offering non-
competitive prices, it has chosen the strategy of cost 
leadership. Strategy of distinction improves the 
competitiveness using more utilities, while cost 
leadership strategy makes the organization 
competitive compared with competitor by reducing 
inutilities (costs) (like Chinese clothing 
manufacturers). Each of these strategies will make 
the organization competitive in a competitive market. 
In addition to proper response to competitive market 
of product and service, a successful organization 
should be accountable to capital market. Costs of 
these strategies for producer and operating profit of 
company for the shareholders must be acceptable for 
this purpose. 
 
       Customer values                 Nature of               Shareholders values 
                                                 Competition 

 
1.2. The concept of competitiveness: 

Views of various experts and scholars show 
that there is no uniform definition and interpretation 
of competitiveness. Generally, competitiveness can 
be defined as competencies and capabilities that a 
business, industry, region, and country possesses and 
can maintain them to produce a high return rate in 
manufacture parameters in the international 
competition and keep their human resources in a 
relatively high status. In other words, 
competitiveness is the ability to increase market 
share, profitability, increased the value added, and 
remain in a fair international market for a long period 
(Castellacci Fulvio. 2008). Competitiveness is a 
combination of assets and processes. Assets are 
whether blessings like natural resources or created by 
human like infrastructures. Processes convert the 

assets to economic benefits derived from product 
sales to customers and thereby create 
competitiveness. Competitiveness can be viewed 
from another perspective which is the sources of 
competitiveness. Competitiveness sources can be 
divided into three categories including technology, 
organization, and human resources. Competitive 
advantage obtained from human resources is more 
durable and sustainable than other competitive 
advantages and more time is required to allow 
competitors to imitate such competitive advantages. 
1.3. Porter's Diamond model: 

Michael Porter is a Harvard Business School 
professor and one of the most active researchers in 
the field of competitiveness studies. He wrote the 
book "Competitive Strategy" in 1980 and the book 
"Competitive Advantage" in 1985. Additionally, he 
published another book named "Competitive 
Advantage of Nations" in 1990, in which Diamond 
model is introduced. A variety of theories and models 
have been proposed to explain and interpret the 
competitiveness, Porter's Diamond model has a 
special importance and position among them. 
According to this model, four main parameters 
including internal factors, domestic demand 
conditions, relevant and supporting industries, and 
strategy, structure, and competition have a direct 
impact on competitiveness of countries and their 
industries. In addition, government and unforeseen 
events indirectly affect the competitiveness. 
Although this model has been the basis of many 
studies around the world and attracted the attention of 
many researchers, it has totally some weaknesses. 
Lack of emphasis on international issues and global 
markets and neglecting the displacement of 
production factors by multinational corporations and 
foreign direct investment are some these weaknesses. 
Additionally, government's role in underdeveloped 
countries is beyond an indirect effect. Hence, these 
points should be taken into account in assessment of 
competitiveness based on Porter's Diamond model. 
1.4. The role of technology in competitiveness: 

Competitiveness is a process through which 
any institution tries to excel others. In fact, it can be 
considered as an attempt by a firm, industry or 
country to catch up another firm, industry or country 
in the competition. At the international level, 
countries due to lack of financial, technical, and 
specialized resources should compete with each other 
in order to achieve wealth and benefit their society 
with prosperity. Therefore, acquisition of competitive 
capabilities has become one of the major challenges 
of countries in today's world at the international level. 
Various factors are prerequisite for the enjoyment of 
competitive power at the national and international 
level. These factors include standard of living, trade, 
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productivity, and investment. The combination of 
these factors determines the competitiveness of a 
country at the international level. Technology can 
play a key role in each of these factors. Necessary 
infrastructures for investment can be provided with 
the help of technology. Also, technology increases 
production efficiency and thereby the productivity. 
The following example can clarify the role of 
technology. 
1.5. Japan Wall (made of thinking and creativity): 

Geoffrey C. Lloyd, (1996), talked about the 
construction of Japan Wall in his memories of 
visiting a Japanese factory producing car clutch in 
1987. Unlike the Chinese wall which is based on 
tyranny, this wall is built of the glorious thoughts of 
factory's staff. "When I was viewing visiting the 
many wonders in production hall of this factory, I 
noticed one of the walls of this hall with a length of 
about 50 meters and a height of 8 meters covered by 
papers full of notes. Curiosity forced me to ask a 
question about it. In response, I found that these 
papers were the recommendations of employees for 
converting the production system into CAD/CAM 
(Computer-Aided Design/ Computer-Aided 
Manufacturing) and each employee had proposed 11 
written recommendations on average. Since the 
management believed that the success of this project 
owed for the proposals of employees at all levels and 
also in order to encourage and promote participatory 
management system and recommendations system, 
the largest longitudinal wall of this hall was adorned 
with the thoughts of employees.  In fact, many 
researchers introduce the recommendations system as 
the main system and tool for continuous 
improvement and the main core of all superior 
systems of quality and productivity based on such 
observations. Brady, J.E. & Allen, T.T. (2006)) state 
"Probably before the Six Sigma project, you should 
consider a recommendation system program and run 
it." According to Miller, it is the pure creation of 
thinking in a business that makes all committed to 
daily improvement. Recommendations system is one 
of the tools of pure production which is 
misunderstood and misused. Luis Arroyo, the 
director of advanced production of Sensormatic 
Company and the winner of Shingo Prize that the 
company he is working there has recently saved 1.7 
million dollars through the recommendations of 1200 
employees, believes that recommendations system is 
a critical and important component in helping us to 
implement the pure production. This system makes it 
easier for us to do basic tasks. Currently, 91.7 of 
registered enterprises in Tokyo Stock Exchange are 
implementing the recommendations system. 
According to Administrative Law America, all state 
institutions have a specific fund and administration to 

implement the recommendations system and the best 
offer or receives a plaque of appreciation and awards 
from the President of the US every year (Hahn, 
G.et.al. (1999). 
1.6. Value index: 

Competitiveness management is a 
conceptual model which establishes the balance 
between benefits and costs of supply and demand. 
Whenever this relation reaches the optimal point in 
practice, long-term success in business is guaranteed. 
This pattern is very valuable and provides an 
effective analytical basis for evaluating different 
management approaches and their impact on the 
success of the organization. But this pattern is too 
general to have a direct impact on management 
decisions. Value index has been developed for this 
purpose. Value index is a simple ratio which 
determines the value of a management decision from 
the perspective of theory. The concept of value index 
is very clear, but its calculation requires real data and 
sometimes filed study. This index shows the extent to 
which a management decision about quality (and 
even non-quality) can make an organization more 
competitive. If this pattern and its mechanisms are 
continuously the foundation of management 
decisions for a long time, the organization obtains the 
ability to enter in heavy competition and can 
powerfully stand the threatening and unavoidable 
environmental phenomena. Perhaps if the managers 
of Pan American and Swiss Air had shaped their 
decisions by this logic during the last few decades, 
their brand would be still in flight. 
1.7. Sustainable (fixed) competitiveness advantage 
in e-commerce: 

Although competitiveness and achieving it 
is considered the key for success and superior 
performance of organization, it should be taken into 
account that competitive advantage must be 
sustainable. Obtaining a temporary competitive 
advantage cannot be effective for the organization 
and will be lost easily. In e-commerce, in which 
technological environment is considered a crucial 
factor and is rapidly and constantly progressing and 
changing, competitive advantage becomes more vital 
and it is more difficult to be maintained and 
sustained. Hence, organizations should seek to 
achieve a way that leads them towards gaining a 
sustainable competitive advantage. Amit, R. and Zott, 
C. (2000) described the way to gain competitive 
advantage through the internet as the main and vital 
tool in e-commerce. At the beginning, companies are 
in the same competitive state. In this state, the use of 
the Internet and its applications are almost identical 
in different companies. This continues until this 
balance is disturbed. This balance is disturbed when 
an organization uses the internet advantage at a 
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higher level. Internet must have the ability to 
generate income or reduce operating costs to be 
considered a valuable resource. If this occurs and the 
Internet generates revenue or reduces costs or both, 
the organization achieves a temporary competitive 
advantage. Internet should have some features such 
as scarcity, difficulty of imitation, and difficulty of 
replacement to be fixed as a valuable resource. If 
these conditions exist, organization achieves a 
minimum of temporary competitive advantage. 
However, it should be noted that organizations 
cannot maintain their competitive advantage by 
meeting these conditions in todays electronic and full 
of turbulence world, unless there be obstacles to the 
transfer of replacement and imitation of the source. 
Since the Internet is a global media, aforesaid 
obstacles cannot be realized. So, how the Internet can 
be considered the source of sustainable competitive 
advantage when it lacks these obstacles? 
Studies show that competitive advantage is achieved 
when the Internet is applied as a supplement to other 
resources of an organization. The key point in e-
commerce is that the Internet should not and cannot 
be used as a substitute for traditional tools of 
competition, but it should be used alongside 
traditional tools and as a supplement, because the 
Internet is not inherently a competitive advantage 
(Amit, R. and Zott, C. (2000)).  
2. Discussions  

Competitiveness can be defined as 
competencies and capabilities that a business, 
industry, region, and country possesses and can 
maintain them to produce a high return rate in 
manufacture parameters in the international 
competition and keep their human resources in a 
relatively high status. This have not possible without 
the participation of all employees. Recommendations 
system is the most effective system which is known 
to attract the participation of employees and other 
individuals associated with the organization. Correct 
implementation of this system is the first and most 
important step in achieving superior systems of 
quality and productivity. Competitive advantage must 
begin within the organization and then continue. For 
sustainable and profitable exports, environment and 
the market must firstly be identified, new markets 
should be created, and finally they must be attracted. 
There are different strategies to make an organization 
competitive. Deployment of competitiveness and 
excellence model in the organization is one of these 
mechanisms which leads to competition at the 
international level. A distinction strategy is valuable 

when the customer is ready to pay much more money 
than production cost for its results in the product 
(good or service). In cost leadership strategy, this 
criterion emphasizes on the increase of product value 
(benefits-costs) from the perspective of the customer 
and the increase of marginal profit of manufacturer. 
These are the examples of the use of value-oriented 
attitude in improving the competitiveness of the 
organization. Nowadays, having a correct attitude to 
the concept of quality and understanding of its deep 
relationship with strategy and competitiveness are 
more important than the knowledge and skills of 
using the quality tools. We hope that the present 
paper is helpful in creation of this attitude. 
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Abstract: The present study aimed at investigating the main factors related to parents` domestic violence toward 
children. This research conduct through survey method and the questionnaires was used to do this study in Ahvaz 
city. The population was all high school students in Ahwaz and their parents with sample size of 384 that calculated 
by Cochran formula. The sample was selected from various parts of Ahwaz city through cluster sampling and 
questionnaires were given to them randomly. To evaluate each of these variables, items were designed using a Likert 
or other scale and the required data was collected through questionnaire technique. 
It is worthy to note that 55 questions of questioner related to independent variables including: social isolation and 
marital conflict statues were answered by parents and 40 questions relates to dependent variable namely parental 
violence towards children were responded by students, in this study child abuse and trauma Questionnaire (CTQ) 
(Bernstein et al, 1995) the social isolation scale (UCLA) of Russell (1976) Marital Conflict Questionnaire (MCQ) 
Sanaei et al (2000) were used. The results indicated the significant correlation between marital conflicts and social 
isolation with parents` domestic violence toward children so it is worthy hat the families and the competent 
authorities pay more attention to the issue in order to prevent, control and decreasing its negative consequences at 
family and society level. 
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1. Introduction 
      Domestic violence is a global scourge and as 
nation's longstanding problem and no country or 
society is except from violence is not (Segal: 213 
1999). Domestic violence is a problem which 
children are dealt with in all over the world and 
almost all children can experience Domestic violence 
to some extent and know it as a source of stress 
(Cummings, Korus and Pop, 2007). And its effects 
can be seen in other realms of social, educational, 
cognitive and psychological actions of children 
(Emery, Robert E.; Laumann-Billings, Lisa.1998). 
However, domestic violence against children seems a 
personal phenomenon at a glance, since its negative 
consequences disturb the order and health of society 
and it is the source of deviated behaviors such as 
misuse of narcotics and Alcohol, suicide, prostitution, 
escape from home, criminal behavior and sexual 
offenses, etc. necessitates the problem is considered 
as a very serious social damage. World Health 
Organization knows child maltreatment including all 
forms of physical or emotional abuse, sexual 
harassment, neglect, or negligent behavior, 
commercial or any other form of exploitation as a 
violence against children or child abuse which leads 
actual or potential harm child`s health, survival, 
evolvement or dignity (Emiko A Tajima. 2000). 
According to the World Health Organization statistic 
(2005) forty million children are exposed to all kinds 

of abuse in all over the world. Unicef also reported of 
killing 3500 children for physical violence and 
negligence, various statistics are estimated even in 
developed countries and the reality is more than 
formal statistics, any way, child abuse in any kind is 
unacceptable in any society is and considered a crime 
in many countries with  legal aftermath 
(Brown,1998). Belsky, J findings (1993) shows that 
social loneliness and parental social restrictions lead 
to violence and neglect the children. JOHN 
FANTUZZO.et.al (1997) in their research findings 
showed that family with lower education, job statues, 
and income employment likely are more tensioned 
relations and domestic violence. Rennison, C. M., & 
Welchans, S. (2000) show that low illiteracy, 
poverty, unemployment, confidence, antisocial 
behavior, lack of social support and social loneliness 
of parents, their spousal abuse as well as substance 
abuse are considered as influential factors on child 
abuse Sullivan, C. M., & Bybee, D. I. (1999) 
indicated in their research that families with single 
parent, depressed parent, history of alcohol 
consumption by mother, parental violence exposure 
in childhood, and low household income experience 
significantly greater child abuse. Tajima, Emiko A. 
2002 suggested that high family size, low education, 
parents` depression, social loneliness, lack of social 
support of parents, father`s job and housewife mother 
are the other precipitating factors in child abuse. 
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Researches (Davies, P. T., & Cummings, 1994; 
Grych J., and Fincham, 1990) indicated the 
relationship between the child's exposure to parental 
violence leads to emotional problems (depression, 
anxiety) and behavioral (aggression and delinquency, 
suicide) in children. Parents` violence makes children 
stressed, fearful and angry - and repeated exposure of 
Conflict experience can lead to behavioral problems 
(Cummings and Davies ,1944)  and Physical health 
problems in children (El-Sheikh, M, Harger, and 
Whitson, S,2001). Domestic violence is a potential 
threat for children and adolescent health and growth 
(chickti and Tooth, 1997). Parents` violence can 
influence children as a stress factor and longitudinal 
study predict high level of discord in 1 to 3 years old 
children after parents` conflict (Neyborz, forehand, 
and Bawo, 1997), (Katz, L.F., and Gottman, 1997). 
Due to the patriarchal family system in Iranian 
society and tribal or traditional subcultures, poverty, 
unemployment, lack of proper parenting practices, 
poor education, lack of social support from family, 
rising divorce rates, increasing trend to drug, large 
size family, loss of family religion believe and 
numerous other factors, the domestic violence against 
children is increasing day by day. These factors led to 
the emergence of adverse outcomes at the individual, 
family and social level, such as aggression, anxiety, 
low self-esteem, delinquency, running away, suicide, 
drug abuse, and several other social injuries. 
1.1. Research objectives: 
1. Prevalence rate and kind of parental violence 
towards children 
2. The relationship between social isolation and 
marital conflict and domestic violence towards 
children. 
1.2. Hypotheses 
1 – There is a significant relationship between the 
social isolation and parental violence towards 
children. 
2 - There is a significant relationship between the 
marital conflict and parental violence towards 
children. 
1.3. Theoretical Research 
                Since the parents` violence toward children 
is an effect of several causes and a theory explains 
just a specific aspect of it, a combination of theories 
of Blaksy`s environmental theory (1980), Bandura`s 
social learning theory (1978) has been used as the 
theoretical basis for this study. 
1.4. Environmental theory 

In "Blaksy environmental" theory, family 
external system or social formal and informal 
structures is considered important to explain family 
domestic violence matter. According to this theory, 
family`s social loneliness and their social percept 
support from their external environment is affecting 

factors on the incidence of violence against children 
(Blume, Thomas W. 1996). 
1.5. Social Learning Theory 

According to Bandura social learning theory 
(1978), behavior can be learnt through two ways: 
Either rewarding to actions (instrumental learning), 
or via deliberately or accidentally observation others' 
behavior (modeling). So the children, who somehow 
learn to be harsh, may continue the learned pattern 
till adulthood. Bandura also pointed to the underlying 
role of conditions such as socioeconomic status, 
population density, observing and experiencing 
parental violence in childhood and etc in the 
emergence of violence and aggression that can be 
used to explain the role of family aspect in child 
abuse (Boffey, Phillip M. 1983). 
1.6. Frustration -aggression theory 

According to Dollard frustration-aggression 
theory (1941), the frustration and failing is a result of 
stopping target-seeking behavior and is a cause of 
aggression. The violence may be directed to source of 
frustration or goals that are related to a primary 
source of frustration. The theory indicates the effect 
of frustration resulting from marital conflict on 
aggression toward children- as goals that relate to a 
primary source of failing  
1.7. Resource Theory 

According to William Goode source theory 
(1971), all the social systems (including family) have 
the authority system and anyone who access to major 
resources of family more than others can force the 
other members to obey his/her will. The mechanism 
of exerting authority is different based on the level of 
access of powerful person to other sources and the 
most powerful family member physical force resorts 
to exerting force via physical violence less than the 
others but the one with weak socioeconomic  status, 
physical force and applying it  is the only power 
source. 
2. Methods and variables measurement tools:  

This study is conducted via survey method 
using a questionnaire in Ahwaz city. The population 
is all high school students in Ahwaz and their parents 
in 2012; sample size was 384 calculated by Cochran 
formula. The number was selected by cluster 
sampling from various parts of Ahwaz and 
questionnaires randomly were given to them. To 
measure each variable, items were designed by Likert 
scale and the data was gathered through technique 
questionnaire (it is worthy to note that the 58 
questions of questionnaire refer to Independent 
variables: socioeconomic status, social loneliness, 
marital conflicts that have been answered by the 
student's parents). In the research Childhood Trauma 
Questionnaire (CTQ) (Bernstein, 1995) is used to 
measure child abuse. CTQ is a self-report instrument 
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used to measure the level of injury in childhood. 
CTQ measure the abuse in five subscale of emotional 
abuse (EA), physical abuse (PA), sexual abuse (SA), 
Emotional Neglect (EN) and Physical Neglect (PN). 
Due to cultural issues, the item relate to sexual abuse 
was omitted. Generally, 40 items were applied to 
measure the level of parental violence toward 
children. In the study, the questionnaire and Children 
Trauma scale (CTQ) (Bernstein et al, 1995), Duncan 
(1986) socioeconomic statues scale (SES), Russell  
(1976) social loneliness scale (UCLA), Sanaei et al 
(1379) Marital Conflict Questionnaire (MCQ) were 
used to measure variables. In this study, Duncan 
(1986) socioeconomic indicator was applied as the 
most widely used scale in the field of social research 
to measure the socioeconomic base, and three factor 
of job, income and education is assessed as a basis of 
social status. Marital Conflict Questionnaire (mcQ) is 
made based on Dr. B. Sanaei et al (2000) clinical 
experience to measure couples` conflicts. The 
questionnaire measures seven aspects of marital 
conflicts include decreased cooperation, decreased 
sexual relationship, increased emotional reactions, 
increased children support, increased personal 
relationship with her/his relatives, decreased familial 
relationship with his/her spouse relatives and friends, 
separating the fiscal affairs, in the study, the aspect of 
sexual relationship was omitted due to ethnic cultural 
sensitivity. Derived from Russell et al (1976) social 
loneliness (UCLA), in three aspects of familial, 
friendly, and neighborhood relationships were 
assessed in the form of Likert to measure the social 
loneliness. After respondents completed the 
questionnaire, data were analyzed using SPSS 
software at two levels of descriptive and inferential 
statistics. To measure the validity questionnaire, at 
first it was completed by subject, and then the 
validity coefficient was calculated by Cronbach's 
alpha to clarify items consistency. 
Table 1: Cronbach's alpha coefficients for the 
variables and dimensions 

 
3. Research Findings 

The findings show that the average and standard 
deviation for student age respectively are 16.01 and 
0.98, for father`s age variable are respectively, 46.63 
and 7.44, mother`s age variable, respectively, 40.21 
and 5.98 as well for family size variable, they were 
respectively 5.56 and 1.67. Also, the findings suggest 
that in parents sample 38.5 % of subject were male 
and 61.5% of them were female. Also, in students 

sample 34.1 percent of them were male and 65.9% of 
them were females. 
1.3. Describing the variable of parents` violence 
toward children and different aspects of it 
Table 2: Mean, standard deviation, minimum and 
maximum scores for the variables of parental 
violence towards children and its dimensions are 
listed. 
 

Variable items Mean Standard 
Deviation 

Minimum Maximum 

Parental violence 40 64.80 17.56 44 141 

Emotional 
violence 

12 
20.15 8.03 12 53 

Physical violence 6 8.01 3.78 6 25 

Emotional 
neglect 

12 
28.19 6.54 17 56 

Physical neglect 7 8.44 2.74 7 27 

 
As seen in the table above, the average and 

standard deviation were for variable of parental 
violence towards children, respectively, 64.80 and 
17.56, for the emotional violence variables, 
respectively 20.15 and 8.0, for the physical variable 
respectively 8.01 and 3.78, for emotional neglect 
variables respectively 28.19 and 6.54 and for physical 
neglect variable respectively, 8.44 and 2.74 
 
2.3. Testing hypotheses: 
             Hypothesis 1: there is a relationship between 
social isolation and parental violence toward 
children. 
 Table 3: Pearson correlation test results between 
social isolation and the extent of parental violence 
toward children 
.  

Independent variable 

dependent variable 

Number 
(n) 

correlation 
coefficient (r) 

significance 
level (p) 

Social isolation 384 0.24 0.001 

Relationships and socializing 
with relatives 

384 0.29 0.001 

Relationships and socializing 
with neighbors 

384 0.24 0.001 

Relationships and socializing 
with friends 

384 0.26 0.001 

Variable number of 
items 

statements Cronbach`s alpha 
coefficient 

Social isolation 18 0. 88 
Marital Conflict 37 0.79 
Parental violence towards 
children 

40 0.91 
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As we can see in above table, the results of Pearson 
correlation test shows there is a positive significant 
correlation between parents` general social isolation 
and parental violence toward children (P=0.001, r= 
0.24). Also, there is a positive significant correlation 
between the dimension of socializing with family and 
parental violence toward children (r=0.29 and 
p=0.001). But there is a positive significant 
correlation between the dimension of socializing with 
neighbors and parental violence toward children 
(r=0.24 and p=0.002). There is a positive significant 
correlation between the dimension of socializing with 
friends and parental violence toward children (r=0.39 
and p=0.001).Thus Hypothesis 1 is confirmed.  
Hypothesis 2: there is a relationship between Marital 
Conflict and violence toward children. 
 
Table 4: Pearson correlation test results between 
Marital Conflict and the extent of parental violence 
toward children 

.Independent variable 

dependent variable 

Number 
(n) correlation 

coefficient (r) 
significance 

level (p) 

Marital Conflict 384 
0.293 0.001 

decreased Partnership 384 

0. 275 

0.001 

Increased emotional 
reactivity 

384 0. 274 0.001 

Attracting child support 384 0. 245 0.001 

Personal relationship with 
their relatives 

384 0. 05 

0.25 

Relationships with family and 
friends wife 

384 0. 313 

0.001 

Separate Fiscal affairs 384 0. 06 

0.18 

Decreased relations 384 0. 177 

0.001 

 
As can be seen in the table above, the Pearson 
correlation test result shows that there is a significant 
positive correlation between the total marital conflict 
and parental violence toward children (r=0.293 and 
p=0.001). As well there is a significant positive 
correlation between the decreased cooperation and 
parental violence toward children (r=0.275 and 
p=0.001). Also, there is a significant positive 
correlation between emotional reaction and parental 
violence toward children (r=0.274 and p=0.001). 
There is a significant positive correlation between 

attracting child support and parental violence toward 
children (r=0.245 and p=0.001). There is not a 
significant positive correlation between thepersonal 
relationship with their relatives and parental violence 
toward children (r=0.05 and p=0.25), There is a 
significant positive correlation between Relationships 
with family and friends wife and parental violence 
toward children (r=0.313 and p=0.001). There is not a 
significant positive correlation between separating 
fiscal affairs and parental violence toward children 
(r=0.18 and p=0.06). There is a significant positive 
correlation between decreased relationship and 
parental violence toward children (r=0.177 and 
p=0.001). Thus, Hypothesis 2 is confirmed. 
 
4. Discussions  
* According to gained results it is clarified that the 
maximum and minimum variables of parental 
violence toward children are respectively emotional 
neglect, emotional coarseness, physical neglect, and 
physical coarseness.Alsoresults the research shows 
there is a positive significant correlation between the 
levels of parents’ generalsocial isolation and their 
violence toward children, namely more social 
isolation more violence against children, it is consist 
with Glass (1972), Blesski (1993), Moss (1986). 
* Also, the research indicates that there is a positive 
significant correlation between the levels of parents’ 
general marital conflicts and their violence toward 
children, namely more marital conflicts more 
violence against children, But there is not a positive 
significant correlation between the personal 
relationship with their relatives and separating fiscal 
issues and parents violence toward children. These 
findings are consistent with research findings from 
Berger (2005), William J., et al (2006), (Davies and 
Cummings, 1994; Grich and Fincham, 1990).Based 
on the results from multi variable regression, marital 
conflict have more effect than the other variables on 
dependent variable. 
*The overall research findings, this study could have 
an important achievement for practitioners, social 
planners of country mental along with formulating 
preventive primary and secondary plans against 
domestic violence against children and may not well 
pave the way for policy makers to task rules to 
decrease violence against children. 
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Abstract: In 39 patients with childhood-onset moyamoya disease, angiograms were reviewed for stenoocclusive 
lesions, and CT scans, MR images, or both were reviewed for the sites and extent of cerebral infarction. The 
relationship between the angiographic and CT/MR findings was examined. The prevalence and degree of 
stenoocclusive lesions of the posterior cerebral artery (PCA) significantly correlated with the extent of lesions 
around the terminal portion of the internal carotid artery (ICA). The prevalence of infarction significantly correlated 
with the degree of stenoocclusive changes of both the ICA and PCA. Infarctions tended to be distributed in the 
anterior borderzone in less-advanced cases. Our results indicate that progressive changes of the anterior and 
posterior circulations are associated with the distribution of cerebral infarction, culminating in a patchily 
disseminated infarction on CT and MR studies in late stages of the disease.  
[ZHANG Zhiying, WANG Li,WU Jun, XU Yuming. Analysis of Relationship between Brain Ischemia and 
Angiographic feature in Childhood Moyamoya Disease. Life Sci J 2012;9(4):1208-1211] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 180 
 
Keywords: brain ischemia; cerebral angiography; moyamoya disease 
 
1. Introduction 

Moyamoya disease is a rare cerebrovascular 
occlusive disorder of unknown origin (1–4). It is 
divided into two types according to whether the onset 
occurs in childhood or adulthood (5). The main 
features of moyamoya disease are bilateral 
stenoocclusive changes at and around the internal 
carotid artery (ICA) bifurcation along with a 
distribution of abnormal netlike vessels in the basal 
regions, called moyamoya (3). Although changes 
similar to those around the ICA can also be found in 
the posterior circulation, few reports have dealt with 
the posterior circulation in this disease (6, 7). In 
childhood-onset moyamoya disease, progression of 
cerebral infarction is considered to occur with an 
advancing stenoocclusive process. However, no 
large-scale study has been undertaken to evaluate how 
the severity of stenoocclusive vascular lesions in the 
anterior and posterior cerebral circulations is related to 
the development of cerebral infarction. Recent 
evidence indicates that the frequency of cerebral 
infarction positively correlates with the progression of 
posterior cerebral artery (PCA) lesions (7), but the 
relationship between the location and extent of 
infarction and the degree of stenoocclusive PCA 
changes remains to be defined.  

We studied the relationship between changes in the 
posterior and anterior circulations on angiograms and 
the frequency and extent of cerebral infarction on CT 
scans and MR images, or both, in 39 patients with 
childhood-onset moyamoya disease.  

 
2 Methods 

Between 1999 and 2011, 39 patients with children 
seen at our institution were confirmed to have 
moyamoya disease at angiography. 13 patients were 
male and 26 female; all patients were under 14 years of 
age (mean,8 ± 3 years) at the onset of symptoms.. The 
average interval from the onset of symptoms to 
angiography was 5 years. None of the 39 patients had 
any other underlying disease, consistent with a 
diagnosis of idiopathic moyamoya disease. The initial 
manifestations of disease were transient ischemic 
attack or cerebral infarction in 36 patients; the other 
three patients presented with intraventricular 
hemorrhage at the age of 6 years, thalamic hemorrhage 
at the age of 6 years, and putaminal hemorrhage at the 
age of 10 years, respectively. 

All 39 patients underwent cerebral angiography, 
including bilateral internal and external or common 
carotid arteriography, and unilateral or bilateral 
vertebral arteriography. All 39 patients were examined 
by CT (n = 39), and 27 additionally underwent MR 
imaging. All CT and MR studies analyzed were 
performed within 1 month of cerebral angiography.  

We applied two angiographic staging systems for the 
anterior and posterior circulations. We classified 
stenoocclusive changes of the supraclinoid ICA into six 
angiographic stages as defined by Suzuki et al (3): 
stage I, narrowing of the carotid bifurcation only; stage 
II, dilatation of the main cerebral arteries with 
appearance of moyamoya vessels at or around the 
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terminal part of the ICA (ICA moyamoya); stage III, 
partial disappearance of the middle (MCA) and anterior 
(ACA) cerebral arteries with intensification of ICA 
moyamoya at the base of the brain; stage IV, advanced 
stenoocclusive changes in the ICA (ACA and MCA are 
traced very dimly or in a completely different shape 
through the mist of the ICA moyamoya) with a small 
amount of ICA moyamoya; stage V, absence of the 
ACA and MCA with further reduction of the ICA 
moyamoya; and stage VI, blood supply only from the 
external carotid artery and almost complete 
disappearance of ICA moyamoya  

The leptomeningeal collateral circulation frequently 
develops from the cortical branches of the PCA and 
from the posterior pericallosal arteries. The 
leptomeningeal collateral circulation from the PCA was 
subjectively classified into one of the following four 
grades according to its extent: good, cortical branches 
in all three frontal, parietal, and temporal lobes being 
more or less opacified; moderate, cortical branches in 
two of the three lobes opacified; poor, cortical branches 
in either the parietal or the temporal lobe opacified; 
none, no substantial collateral circulation. 

CT and MR studies were reviewed to determine the 
location and number of cerebral infarctions. The 
number of infarctions was counted according to the 
regions involved, as described below. One continuous 
lesion involving two or more adjacent zones was 
regarded as two or more infarctions. Zones in the 
hemisphere were divided into the following eight 
regions: the territory of the ACA; the anterior half of 
the territory of the MCA (ant-MCA); the posterior half 
of the territory of the MCA (post-MCA); the territory 
of the PCA; the basal ganglia; and the thalamus. The 
ant-MCA and post-MCA were divided at the central 
sulcus, and the temporal lobe was included in the 
post-MCA. 

Angiographic findings and CT and MR images were 
evaluated by two radiologists blinded to the patients' 
identity. CT and MR images were interpreted without 
knowledge of the angiographic findings. When 
interpretations were inconsistent, the final evaluation 
was reached by consensus. The interobserver 
agreement between the two radiologists was good: 94% 
in the interpretation of CT scans, MR images, or both, 
and 84% in the interpretation of angiograms. 

The data were analyzed statistically by one of three 
methods: Spearman rank correlation, Mann-Whitney 
U-test, or Kruskal-Wallis rank test. Values of P < .05 
were considered statistically significant. 
3 Results 

Of the 39 patients, 22 (56%) were found to have 
stenoocclusive lesions in one or both PCAs; 35 PCAs 
(45%) in 78 sides showed stenoocclusive changes. The 
relationship between the ICA and the PCA stages of 
stenoocclusive lesions is summarized in Table 1. The 

degree of stenoocclusive PCA changes significantly 
correlated with ICA stage (Spearman rank correlation, 
P < .0001). Of the 19 sides with the most advanced 
stages involving the anterior circulation (ICA stages V 
or VI). 

Leptomeningeal Collaterals from the PCA 
Among the 78 sides, leptomeningeal collaterals from 

the PCA were seen in 42 sides (53%). These collaterals 
were scant in sides with ICA stage I and tended to be 
best developed in sides with ICA stage II or III. As the 
ICA stage advanced from III to VI, the degree of 
leptomeningeal collaterals from the PCA decreased 
significantly (Spearman rank correlation, P < .0001). 
Of seven sides with ICA stage VI, representing the 
most advanced disease, only one (14%) had collaterals, 
which were very poorly developed. Also, there was a 
significant negative correlation between the PCA stage 
and the degree of leptomeningeal collaterals from the 
PCA (Spearman rank correlation, P < .0001). (show in 
Fig 1).  

Brain ischemia 
Brain ischemia was demonstrated in 36 (46%) of 78 

hemispheres. There was a significant positive 
correlation between the ICA staging and the number of 
infarcted regions (Spearman rank correlation, P 
< .0001). Furthermore, except for the ACA territory, the 
more advanced the ICA stage, the more posterior 
regions were involved (Kruskal-Wallis rank test, P 
= .0005). 

The frequency of cerebral infarctions in the five 
regions other than the ACA territory significantly 
correlated with PCA stage. Furthermore, except for the 
ACA territory, the more advanced the PCA stage, the 
more posterior regions were involved (Kruskal-Wallis 
rank test, P < .0001). Among the 9 sides with PCA 
stage 2, and the ant-MCA and post-MCA regions were 
more frequently involved than in PCA stage 1.  
 
Table 1. Click on image to view larger version 

ICA stage of 
stenooclusive 
lesions (side) 

 PCA stage of 
stenoocclusion lesions 

1   2    3    4 

Ⅰ 4 3 1 0 0 

Ⅱ 8 7 0 1 0 

Ⅲ 36 15 6 15 0 

Ⅳ 13 4 3 5 1 

Ⅴ 4 1 0 1 2  

Ⅵ 3 0 0 2 1 

Total 78 30 10 24 4 

Note number indicate the nember of sides according to 
stage 
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Fig 1  

 
Fig 1 . A 7-year-old girl (diagnostic age group, 4–7 
years) who had recurrent transient left hemiparesis for 
5 years was diagnosed with Moyamoya disease, which 
manifested clinically as TIA. A and B, time-of-flight 
MR angiograms show advanced steno-occlusive 
changes at or around the terminal part of the right ICA, 
with poorly visualized ACA and MCA branches (ICA 
stage III, right). Moderate steno-occlusive changes at 
or around the terminal part of the left ICA with 
relatively good visualization of the ACA (small arrows) 
and MCA (large arrows) cortical branches (ICA stage 
II) are seen on the left. No steno-occlusive lesions are 
seen bilaterally in the posterior cerebral artery (PCA 
stage 1, bilaterally). C, Anteroposterior view of the 
vertebral angiogram shows no steno-occlusive lesions 
bilaterally in the PCA and well-developed 
leptomeningial collateral circulation to the anterior 
circulation. D, Left lateral external carotid angiogram 
shows dilated anterior branches of the middle 
meningeal artery providing transdural collaterals to the 
contralateral frontal region (large arrows), with the 
medial branches of the maxillary artery providing 
transdural collaterals to the right anterior basal region 
(small arrow). Two transdural collaterals can be seen 
on the right, and none are seen on the left 
(anteroposterior view of the left external carotid 
angiogram, not shown). E, T2-weighted MR image 
shows no infarction bilaterally. Note that in this patient, 
the steno-occlusive changes do not involve the PCA, 
even in the right hemisphere, where ICA lesions are 
advanced (stage III). 

 
4 Discussion 

Moyamoya disease is characterized by bilateral 
stenoocclusive changes at or around the terminal part 
of the ICA, with the development of abnormal netlike 
vessels, called moyamoya, at the base of the brain (3). 
Previous studies have focused on stenoocclusive 
changes of the anterior circulation, and PCA 
involvement is not included in the diagnostic criteria 
for this disease (8). Only a few studies have evaluated 
the posterior circulation (6, 7), even though the PCA is 
frequently affected in this disease. We found 
stenoocclusive changes of the PCAs in 58% of the 69 

patients, with involvement of 62 (45%) of 137 
hemispheres. The frequency is generally consistent 
with the findings of previous studies (6, 7). 

In our series, the frequency of PCA involvement 
positively correlated with the ICA stage. This finding 
agrees with the recent work of Yamada et al (7), 
although the frequency of PCA involvement we 
observed in hemispheres with the most advanced ICA 
stages was quite different from theirs. ICA stages V and 
VI in our study correspond to ICA stage 5 in the 
classification used by Yamada et al. In hemispheres 
with such advanced ICA stages, the frequency of 
stenoocclusive PCA changes was 95% among our cases, 
in contrast to 59% in the study of Yamada et al. 
Although we have no obvious explanation for this large 
difference, it might have resulted from the difference in 
age of disease onset between the two studies. In our 
study, all patients were under 15 years of age (mean, 6 
± 3 years) at onset, whereas the study of Yamada et al 
included patients with adult-onset disease, resulting in 
a mean onset age of 10 ± 12 years; the difference in 
onset age between the two studies is statistically 
significant (Welch's t-test; P = .006). We suspect, 
therefore, that vascular changes might progress faster 
in childhood (ie, the earlier the onset of disease, the 
faster PCA involvement may develop). Indeed, 
previous serial angiographic studies of patients with 
childhood-onset moyamoya disease have documented 
that the disease progresses up to adolescence but 
stabilizes or progresses very slowly after adulthood, 
and not all patients with moyamoya disease reach ICA 
stage V or VI (9). 

We classified stenoocclusive changes of the PCA in 
accordance with the classification for the anterior 
circulation proposed by Suzuki et al (3). Their 
classification was based on the relationship between 
stenoocclusive changes of the main trunk and the 
intensification of and decrease in moyamoya vessels. In 
brief, collaterals, including moyamoya vessels, initially 
develop as occlusive changes of the ICA progress, and 
moyamoya vessels subsequently decrease when 
occlusive changes of the ICA become extremely severe. 
Such serial changes have been documented by 
follow-up angiograms (3). Although our PCA staging 
was not based on serial angiographic findings, the close 
relationship between ICA and PCA stages in our study 
supports that disease severity progresses in the 
posterior circulation in a similar manner to that in the 
anterior circulation. With progression of disease, 
occlusive changes are thought to occur initially in the 
proximal part of the PCA, with subsequent 
development of the PCA moyamoya (PCA stage 2) 
followed by gradual progression of stenoocclusive 
changes in the PCA and intensification of the PCA 
moyamoya (PCA stage 3). Finally, when the PCA is 
completely occluded, cortical branches are unopacified, 
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and the PCA moyamoya vessels decrease (PCA stage 
4). 

Cerebral infarctions in the MCA territory, the PCA 
territory were closely associated with stenoocclusive 
changes in the PCA. Thus, when we see cerebral 
infarctions in the MCA territory, stenoocclusive 
changes in the PCA are highly likely. Stenoocclusive 
PCA changes are most probable, especially when the 
PCA territory is involved. 

The positive correlation between the number of 
infarcted regions and ICA and PCA stage indicated a 
gradual extension of infarction in this disease. We 
postulate that the progression of stenoocclusive PCA 
changes is closely related to such a pattern of 
development of cerebral infarction. 

Kuroda et al (9) found that the occurrence of 
cerebral infarction did not correlate with stenoocclusive 
ICA changes, but correlated with stenoocclusive PCA 
changes, although stenoocclusive ICA and PCA 
changes correlated with each other. In the present series, 
however, the frequency of cerebral infarction 
significantly correlated with the severity of both 
stenoocclusive ICA and PCA changes. This 
discrepancy between the present study and that of Scott 
et al may reflect large difference in the frequency of 
PCA involvement in the hemispheres with the most 
advanced ICA stages, as noted above (95% vs 
59%)(10). 

Conclusion 
We found that the severity of stenoocclusive lesions 

in the PCA correlated positively with the severity of the 
stenoocclusive ICA changes in childhood-onset 
moyamoya disease. Infarctions tended to be distributed 
in the anterior borderzone in the less advanced cases, 
while in the more advanced cases, lesions were 
additionally found posteriorly in the territory of the 
middle cerebral artery, the posterior borderzone, and 
the PCA territory.  
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Abstract: Intelligent Transportation System (ITS) is a collection of amazing achievement of information technology 
in transportation which has transformed quality of people’s lives as well as transportation management. Its use is 
essential given the increasing population and traffic increase. To take advantage of it is necessary to identify the 
main requirements of this system as its first architecture level given the area and location of its implementation and 
then the implementation conditions of next architecture levels is provided by determining the importance of each 
requirement and their components. This paper aims to determine and prioritize the requirements of architecture 
deployment of intelligent Transportation System in Iran and from the perspective of exports of this system in 
organizations in charge; thus, the statistical population is all export and specialists of ITS in seven organizations and 
companies involved and responsible in this field. For this purpose, 3 types of requirements have been introduced 
according to the research model: 1. the managerial structure; 2. Necessary contexts; 3. Technological requirements, 
and several indices have been proposed for each factor. The research method is descriptive-applied; and 
questionnaire and paired comparisons matrix have been used for collecting the required data, and SPSS software has 
been used for statistical analysis of information. The indices weights have been obtained using AHP method. In this 
study five research hypotheses have been proposed to investigate the existing and optimal conditions for deploying 
it; after the investigation, it was indicated that among the three introduced requirements in the model, the first and 
important priority in its implementation is managerial structure. It is worth mentioning that all three types of 
requirements are needed for implementing this project. 
[Mahdi Ahmadipanah, Omid Jalilian, Seyed Reza Hasani, Hamid Jalilian, Hossein Jalilian. Determining and 
evaluating the requirements of ITS (Intelligent Transportation System) implementation in Iran road 
transport. Life Sci J 2012;9(4):1212-1221] (ISSN:1097-8135). http://www.lifesciencesite.com. 181 
 
Keywords: intelligent transportation system, system requirements, system architecture 
 
Introduction 

Demand for travel is increasing every day, 
transportation becomes more widespread, and this 
leads to important issues such as congestion, 
increasing costs, accidents, wasting time and 
resources especially in roads and highways inside and 
around the cities [1]. Solving these issues is possible 
using this technology. Intelligent transportation 
system is a system that uses information and 
communication technologies to help handling the 
transport network. Tools of this intelligent system are 
used to avoid wasting time and sustaining lives of 
people besides improving the performance of the 
transport network [2]. These systems and services 
have been implemented worldwide. For example, 
navigation systems for vehicles are widely used in 
Japan while such system are not much common in the 
U.S.A tools of this system has three basic and central 
features including: information, communication, 
integration and cohesion that these three features help 
the transport executors to take more coordinated 

decisions. Transport policies and measures are trying 
to adapt endless demands, more mobility with less 
traffic congestion, protect the environment and 
ensure safe and efficient operation of transportation 
system which requires more efforts in a wider area. 
One of these ideas is the use of intelligent 
transportation systems that can create a new horizon 
for achieving sustainable and safe mobility in the 
communication and transport network. Its advantages 
include the following: 1. Reducing accidents; 2. 
Helping to reduce traffic congestion; 3. 
Environmental monitoring and protecting; 4. 
Operating efficiency and productivity; 5. Comfort 
factors; 6. Increasing safety; 7. Customer satisfaction; 
8. Saving energy (3). 

Achieving these advantages is an important 
necessity in Iran; therefore, it is necessary to apply it 
and its basic requirements of its architecture must be 
determined. Determining the requirements in the 
architecture model of intelligent transportation 
system causes creating an analysis on the strengths 
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and weaknesses of facilities and existing resources in 
order to evaluate the existing opportunities for its 
deployment and provide a solution for dealing with 
threats and facilitate the codification of the strategy 
necessary to achieve the system objectives. To use it, 
first, basic requirements of its architecture must be 
determined and prioritized which has been discussed 
in this paper. In studies conducted in this field in Iran, 
the researcher only faced on sample by investigating 
numerous theses and articles, which only defined 
intelligent transportation system and its indices, while 
this article has been dealt with its implementation 
part in Iran road transport and how we can be 
benefited from its advantages in our country, and 
what factors must be noted more. 

 
Literature review 
A: applying intelligent transportation system  

Intelligent transportation system covers a 
wide range of new tools of administrating the 
transport network and servicing passengers. Tools of 
this system which are known as telemetric transport 
rest on three main features of information, 
communication and integration. Collecting, 
processing, aggregating and supplying information 
are its basis. In recent years, a number of countries 
have created these national plans and have designed 
and supported many of these projects. The 
experiences of these countries have been used for 
those who are ready to launch new plans and its 
projects. 

At the national level, many countries have 
started this plan by establishing a collection of 
interested groups in public and private sector. 
Forming and maintaining this plan can greatly be 
facilitated by legislating or administrative orders at 
high governmental level [4]. 

Countries such as America, Canada, 
England, Australia, Japan and Netherlands are 
pioneering in the science and technology of 
transportation and traffic engineering, and have 
started initial studies on intelligent transport systems 
from 60s and 70s. in fact, these measures have been 
started after a few years of the need to perform 
management practices in the field of transportation. 
In these countries (and later in development countries 
such as south east Asia and smaller countries of 
Europe) the focus on infrastructural and hardware 
measure about traffic has come to an end long ago, 
and today the main emphasis is on performing 
projects and plans of system management 
improvement [5]. 

The important reference in evaluating this 
project for estimating costs and planning about 
implementing its programs is the U.S architecture 
documentation of intelligent transportation system 
which was presented in 1996 in order to provide the 
benefits than costs spent on its implementation. The 
activities performed in selected and world’s leading 
regions have been presented in table 1: 

 

Table 1: activities performed in the field of IT'S in selected and world’s leading regions 
row activity year location 
1 Compilation of the first program of intelligent transportation system 1967 U.S 
2 Implementation of intelligent control in five intersections 1972 U.S 
3 Euro-K 4 transnational institution with the aim of developing IT in 

transportation 
1985 Europe  

4 Establishment of Ertiko 5 transnational institution with the aim of compiling 
European standards and architecture of intelligent transportation system and 
determining Ertico goals for 2010  

1991 Europe  

5 Compiling architecture of intelligent transportation system 1992 U.S 
6 Developing principles of intelligent transportation system 1995 Japan  
7 Compilation of comprehensive plan of intelligent transportation system  1996 Japan  
8 Compilation of twenty-year strategy of the intelligent transportation systems 1996 U.S 
9 Comprehensive intelligent transportation system design and architecture  2000 Canada  
10 intelligent transportation system design and architecture 2001 China  
11 Realization of the intelligent way from  2004  Japan  

B: intelligent transportation architecture levels 
In the past, traffic control systems were used 

to provide one or two services and these services 
were usually provided independently from each 
other; while multiple services that are provided to 
users simultaneously, there is a risk that a number of 
sub-components of the system does not work in 
opposition to each other. Intelligent transportation 

architecture is needed to integrate system 
components and their cooperation and synergy which 
provide a framework for its design and 
implementation based on conditions and 
requirements. 

As shown in the multilevel model of figure 
1, its architecture is divided into different levels. It’s 
essential that traffic and transport managers 
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concentrate their attention on the system architecture 
in levels order [6]; these levels are considered a range 

for detailed engineering and design. 

 
 

 
 

Figure 1: architecture levels of intelligent transportation [6] 
 

According to researchers’ opinions, it’s 
essential that the first level of intelligent 
transportation architecture be started by determining 
and evaluating its criteria and indices from exports 
point of view [7]. 

 
C: the research model 

To deploy and implement intelligent 
transport for using its advantages it’s essential that 
main requirements of this system be identified as the 
first level of system architecture given the area and 
location of its implementation, and then the strategies 
for implementing next level of architecture be 
introduced given the importance of each requirement 
and their components. Figure 2 shows the research 
model including the requirements and their 
components in the deployment of this method. 

 
Research hypotheses 

Its implementation has caused new studies 
and consequently its development; its development 
has been concentrated in two areas of system 
management and tool and equipment [8]. 
The main issue of this study is to prioritize and 
determine the provided components in the analytical 
model and the two areas which will be implemented 
for roads and highways in Iran considering executive 
centers like Transportation Ministry, police and 
information centers. Given the condition of roads and 
traffic of highways in Iran and high waste of time and 

volume of accidents and also the need to implement 
intelligent transportation system; thus, the first 
hypothesis is: 

Hypothesis 1. In the existing and optimal 
situation, the most requirements in deploying 
intelligent transportation system are the factor of 
managerial structure.  
Since management is an integral part of human life 
today and has had significant effects on various 
organizations and systems and enhanced the 
efficiency of using new technologies, accordingly the 
second hypothesis is: 

Hypothesis 2. In the existing and optimal 
situation, the most important index of managerial 
structure indices is creating cooperation between 
executive units in the intelligent transportation 
system. 

Today, countries using intelligent 
transportation system emphasize on creating the 
necessary conditions for optimal use of it. For 
example a country like Japan has established an 
independent telecommunication unit from public 
telecom for the optimum use of its services. 
According, the third hypothesis is as follows: 

Hypothesis 3: in the existing and optimal 
situation, the most important index of necessary 
conditions is the condition of highways and roads in 
intelligent transportation system. 

In developed countries massive investments 
are used for using intelligent transportation and the 

Conceptual design and system details 

Applying functional capacities among 
organizations and system implementation 

Planning system architecture project 

Determining requirements of system structure 
and components  

Level 4 

Level 3 

Level 2  

Level 1  



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

 

1215 
 

latest technologies are used; and the have prevent 
accidents and wastes of time as much as possible, 
because which service has an efficiency and 
effectiveness compatible with its equipment. 
Accordingly, the fourth hypothesis is as follows: 

Hypothesis 4. In the existing and optimal 
situation the most important index of technological 
requirements is receptors and stabilizers in intelligent 
transportation system. 
Given that the four hypotheses above are considered 
from an overall view, it seams like asking you what 

your idea about the football team is. You’ll answer 
it’s a good team with tactic, and all lines have plan. 
But another question is raised, what features must a 
forward have? This is the personal opinion which has 
been asked separately from organizations, 
accordingly, the fifth hypothesis is as follows: 

Hypothesis 5. What is the priority of each 
requirements of intelligent transportation deployment 
in Iran roads for every organization? 

 
Figure 2. Analytical model of research, ITS implementation requirements [2] [9] 

 
Answering the questions lead to achieve the 

research objectives as follows:  
1. Determining implementation and deployment 
requirements of intelligent transportation system in 
Iran road transport 
2. Determining and prioritizing deployment 
requirements of road intelligent transportation system 
for changed organizations 
 
Research methodology 

This is a descriptive-applied study. 
Descriptive method has been used for describing its 
factors and indices in the statistical population; and 
the applied method has been selected since the 

research objective is applying the results in the 
statistical population. 

The statistical population of this study is all 
organizations and companies involved and 
responsible in its field. The number of organizations 
and companies is seven which has been listed in table 
1. All related experts and specialists are considered as 
statistical samples. Detecting exports and specialists 
of this system has been performed in by person 
visiting and the study by the researcher in desired 
organizations and companies; in each organization, 
available experts and specialists have been identified 
through organizational chart and the opinion of the 
organization managers; and after initial interview the 
researcher has found that they have been skilled in 
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the field of transportation and traffic in Iran besides 
having the knowledge of this system. Details and 
their number have been provided in table 2. 
Since this is an attitude survey study, the research 
based his work on questionnaire technique which has 
been used for collecting the required data. In order to 
identify important factors affecting the 
implementation of this system, by studying authentic 
and related books and articles and also obtaining the 
views of experts, the questionnaire was made with 
closed questions with five options (very much (5), 
much (4), medium (3), low (2), very low (1)) by the 
researcher. The five-opinion questionnaire was 
designed for evaluating indices of this system 
implementation in the existing and optimal situation 
in Iran using the perspective of selected organizations 
and companies. Also, questionnaire 2 was prepared 
and arranged for performing paired comparisons and 
prioritizing influential factors from specialized 
perspective for each organization and company. To 
determine the validity of questionnaires along time 
was spent on interviewing and contacting with the 
experts in the statistical population. 
 

Table 2: statistics of export/specialist in intelligent 
transportation in organizations and companies of 

statistical population 
Name of 
company/organization 

Number of specialist/ 
expert of intelligent 
transportation 

Road maintenance 
organization  

12 

Transport institute 10 
police 14 
Traffic control 10 

Arman Company 4 
Metra Cmpany 3 
Tehran Arg Company 3 
Total  56 

After ensuring the validity, the final 
questionnaire was given to 10 employees of statistical 
population and completed in order to determine its 
reliability. Then, its reliability was calculated by 
Cronbach’s alpha method using SPSS software. Its 
results are summarized in table 3. 

Table 3: the value of Cronbach’s alpha for each of 
key factors using SPSS software 

Number of 
factors 

Main factors Chronbch’s 
Alpha 

1 Managerial structure 
factor 

0.85 

2 Platforms and 
infrastructures factor 

0.89 

3 Technological 
requirements factor 

0.88 

Since the obtained coefficients are higher 
75%, the reliability of the questionnaire is acceptable. 
 
A: the mode of information analysis stages of the 
research 

In order to simply introduce how 
information has been analyzed, the model of 
information analysis stages of the research has been 
presented in figure 2. 

To determine implementation requirements 
of this system in road traffic, data were evaluated in 
the two required conditions (ideal) and existing 
condition. To this end, a questionnaire was designed 
qualitatively and prepared for analysis by ranking the 
options, 1 for very low to 5 for very much. 

The statistical sample has been divided into 
5 groups including road maintenance organization, 
companies, traffic control organization, transport 
research organization and the police. The 
questionnaire was distributed among those who had a 
complete or partial recognition to intelligent transport 
and its performance. 12 questionnaires were 
delivered for the road maintenance organization, 7 for 
companies, 6 for transport institute, 7 for Tehran 
control traffic organization and finally for police 
authorities. By testing the mean difference between 
groups, it was indicated that there was no significant 
difference between them. Thus, the groups were 
converted to one sample for ease in reviewing the 
statistical questions. 
 
B: statistical analysis  

Each of the questions 1 to 4 was tested for 
the situation in Iran using descriptive statistic 
method. Question 5 has been evaluated using AHP 
method. Question 5 is to determine the priority of 
requirements from the perspective of decision makers 
of each organization for that organization; actually it 
is ranking indices relative to each other that AHP 
method is suited for this purpose. This method wants 
the decision maker to compare indices with each 
other through paired comparisons matrix; and the 
final W vector in which the weight of each index is 
from 0 to 1 is obtained with a simple averaging 
process. In this method, a natural measure of 
adjustment degree of the decision maker comparison 
is calculated [10].  
 
Results 
1. B: evaluating the first question 
A. 1-B: evaluating the first question in optimal 
situation 

To test the first hypothesis, the calculated 
mean of optimal or required situation of factors for 
implementing this system is desired. The acceptable 
mean number is 3. Now considering that groups’ 
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mean is larger than the acceptable mean, therefore, 
the factor of managerial structure is a requirement for 
its implementation. Table 4 lists a summary of 
evaluating factors affecting implementation of 
intelligent transportation. 
 
Table 4: the results of evaluating the first question is 

the optimal situation 
factors Acceptance 

mean 
Optimal 
mean 

Factor 
rank 

The first factor of 
managerial structure 

3 4.71 1 

The second factor of 
conditions and 
infrastructures 

3 4.29 3 

The second factor of 
technological 
requirements 

3 4.45 2 

By comparing factors’ means, it was 
indicated that managerial structure factor with the 
mean of 4.71is the most important factor, next 
technological requirements factor with the mean of 
4.45 and the third one infrastructures factor with the 
mean of 4.29 for the implementation of intelligent 
transportation. 
 
B. 1-B: evaluating the first question, comparing 
the existing situation with optimal 

The evaluation of the first question has been 
performed for each factor by comparing the existing 
situation with optimal. The obtained difference 
represents the most requirements for that factor. 

Evaluating the mean of the first factor in the 
existing and optimal situation. 
 
 

Table 5: the first factor mean in the existing and 
optimal situation 

 Acceptance mean mean 
Existing situation  3 1.74 
Optimal situation 3 4.71 

To deploy this system, the first factor must 
be at least as much as 4.71 from 5 while in the 
existing situation it is less than the average of 1.74 
from 5. Evaluating the second factor mean in the 
existing and optimal situation  
 
Table 6: the second factor mean in the existing and 
optimal situation 

 Acceptance mean mean 

Existing situation 3 2.61 

Optimal situation 3 4.29 

To deploy this system, the second factor 
must exists at least as much as 4.29 while it is less 
than the average of 2.61 in the existing situation. 
Evaluating the third factor mean in the existing and 
optimal situation. 

 
Table 7: third factor mean in the existing and optimal 

situation 

 
Acceptance 
mean 

mean 

Existing 
situation 

3<  2.11 

Optimal 
situation 

3>  4.45 

To deploy this system, the third factor must 
be as much as 4.45 while it less than the average of 
2.11 in the existing situation. Diagram 1 shows the 
results of evaluating the three factors simply. 
 

 
 
Diagram 1. The existing and optimal situation of the triple factors in the implementation of intelligent transportation 
 

First factor 

Third factor Second factor 

Maximum situation 

 The required 
situation 

Average situation 

The existing situation 
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The result is that in terms of statistical 
population in the existing situation, none of the 
factors have the required conditions for implementing 
this system. 

 
C – B: evaluating the second question 

The most important requirement of 
managerial structure indices is the index of creating 
cooperation between executive units in intelligent 
transportation system. 
A – the evaluation of the second question in optimal 
and existing situation and comparing the existing 
situation with optimal one for each index of the first 

factor have been done using SPSS software and listed 
in table 7. 

The most important index in its 
implementation is an index which requires the most 
need in the necessary conditions and has the worst 
condition in the existing situation; because the 
research objective is attracting those who interested 
in the weakest indices in the current condition of Iran 
transportation which require the most attention. For 
an overall conclusion the distance of the existing 
situation with the required situation (optimal) is 
considered and the most distance suggests the most 
important index which must be taken into 
consideration. Table has been prepared to this end. 

 
Table 8: determining the distance between the existing and optimal situation in the first factor indices 

index 
Optimal 
situation 

rank 
Existing 
situation 

rank distance 
Attention 
priority 

Rules and regulations 8/4  2 42/2  2 38/2  4 
Communications and control 4/4  6 93/1  6 47/2  2 
Creating cooperation between 
organizations  

8/4  1 2/2  5 6/2  1 

Leading and commanding  65/4  5 21/2  4 44/2  3 
Strategy and objectives 7/4  4 4/2  3 3/2  5 
Trained human resource 8/4  3 52/2  1 28/2  6 

 
Based on the information in table 8 in 

optimal situation, the most important index of the 
managerial structure is creating cooperation among 
organizations. The most distance to reach the optimal 
situation is the third index, i.e. creating cooperation 
between units in the managerial structure factor. 

D –B: evaluating the third question  
What is the most important index of the 

second factor, i.e. platforms and infrastructures in 
intelligent transportation system? 

Descriptive statistics of the third questions 
in the existing situation has been presented in table 9. 

 
Table 9: the distance between the existing and optimal situation in the second factor indices 

index Optimal situation rank Existing situation rank distance Attention priority 
First index 3.99 2 2.62 3 1.37 3 
Second index 4.38 3 2 4 2.38 1 
Third index 4.315 4 3.2 1 1.115 4 
Fourth index 4.66 1 2.7 2 1.96 2 

 
Among the second factor indices, providing 

financial condition and compiling standards have the 
most requirements. 
E – B: evaluating the fourth question 

What is the most important requirement of 
technological requirement in intelligent transportation 
system? 

 
Table 10: the distance between the existing and optimal situation in the third factor indices 

index Optimal situation rank Existing situation rank distance rank 
First index 4.25 4 3 1 1.25 4 
Second index 4.55 3 2.4 2 2.15 3 
Third index 4.75 1 1.7 4 3.05 1 
Fourth index 4.6 2 1.8 3 2.8 2 

 
Therefore, the most important index of 

technological requirements which must be taken into 
consideration is the index of receptors and registrars 
in intelligent transportation. 
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C: determining the indices weights from the 
specialized perspective of each organization 

In designing this system besides identifying 
the impact of factors, the priorities of the involved 
and responsible organizations for the implementation 
of intelligent transportation must also be determined; 
so that targeting is done with a comprehensive view 
to provide the compatibility of units and their synergy 
besides their integrity. They also must prioritize 
executive indices based on their own requirements 
and use them as primary planning inputs [11]. 
Moreover, the required cooperation and integrity 
does not exist between related organization and their 
status in the system is not specified; and private 
sector must be used for designing this system [12]. 
For this reason, a survey was performed from 
specialists of each organization using paired 
comparisons matrix and the weights of indices have 
been determined with AHP method. Because of the 
lengthy calculations, the calculation process for the 
first factor indices of the Road Maintenance 

Organization has been presented; and for other 
factors and organizations, only results have been 
listed in table 14.  

Determining weights of the first factor 
indices from the perspective of Iran Road 
Maintenance Organization. First, the geometric mean 
of the corresponding entries to the paired 
comparisons matrices has been obtained for factor 
indices in table 11.  
 
Table 11: the geometric mean of paired comparisons 

matrices for the first factor indices 
 1 2 3 4 5 6 
1 1 1.54 1.46 1.34 1.7 1.87 
2 0.67 1 1.52 1.58 2.09 2.09 
3 0.66 0.65 1 2.07 2.008 1.86 
4 0.74 0.64 0.56 1 1.61 1.4 
5 0.58 0.47 0.49 0.61 1 1.2 
6 0.55 0.47 0.53 0.7 0.58 1 

Then weight of indices was obtained using 
geometric mean.  
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of group members must be trusted. To this end, the 
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comparisons. The studies have shown that if 
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Therefore, with 0.02 consistency rate in the 

judgment of specialists, thus, the priority of indices 
for Iran Road Maintenance Organization is as 
follows:  

1. Determining strategies and objectives  

2.  Creating rules and regulations 
3. Cooperation among the necessary 

organizations 
4. Communication and control 
5. 5. Determining leadership and command 

 
Table 12 shows weights of intelligent transportation indices in every organization or company. 

 
Table 12: weights of intelligent transportation system in each organization or country 

row Name of organization/company 
Results and priorities 

Managerial structure  Platforms factor Requirements factor 

1 Road maintenance organization 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and command 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-message radio 
-message boards 
-detectors 
-Telecom infrastructures 

2 Transport institute 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and command 
-Human resource  

-infrastructures 
-information feature 
-Customer request 
-standards 
 

- message radio 
-message boards 
-detectors 
-Telecom infrastructures 
 

3 Traffic control organization 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and command 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-detectors 
- message radio 
-Telecom infrastructures 
-message boards 
 

4 Tehran Arg company 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and command 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-detectors 
-Telecom infrastructures   - -message boards 
- message radio 
 
 

5 Metra consultation company 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and commanding 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-detectors 
-Telecom infrastructures   - -message boards 
- message radio 
 
 

6 The police 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and commanding 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-message radio 
-message boards 
-detectors 
-Telecom infrastructures 
 
 

7 

 
 
Arman Company 

-strategy and objectives 
-rules and regulations 
-cooperation among organizations 
-communication and control 
-leadership and commanding 
-Human resource 

-infrastructures 
-information feature 
-Customer request 
-standards 

-detectors 
-Telecom infrastructures   - -message boards 
 
- message radio 
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Discussion and conclusion 
Given that intelligent transportation is a 

technology that its implementation depends on 
environmental conditions and facilities; thus, in 
connection with its implementation, the opinions of 
in charge and executive organizations must be 
considered; and regarding the overall summary of the 
views of organizations involved in this system, cases 
and indices are considered for its implementation 
[13], this research has been conducted with this view 
and the following results have been presented. 

In the present study, four questions have 
been considered for evaluating factors and indices in 
the existing and optimal situation for its deployment 
in Iran; and AHP has been used for determining the 
importance and weights of important indices in the 
deployment of this system from the perspective of 
each organization. To select the most important 
among the three factors affecting its architecture in 
the situation in Iran by comparing the existing and 
optimal situation, it was indicated that managerial 
structure factor is more important than physical 
requirements and platforms, i.e. among the three 
proposed factors, the factor of managerial structure 
must be taken into consideration more than other 
factors. Therefore, by using efficient methods 
between involved and in charge organizations for its 
implementation, the required connection must be 
created to be able to coordinate other activities for 
implementing among organizations. Because by 
implementing this factor, other factors can be 
implemented as well. It should be noted that for the 
implementation of this system, all three factors in the 
provided model have been known as requirements of 
its implementation. 

The purpose of second, third and fourth 
questions is identifying the most important indices of 
factors; the result is 

1. Managerial structure factor as the most 
important factor for intelligent transportation 
is the index of creating cooperation and 
coordination between involved units in its 
implementation such as police, road 
maintenance, etc. 

2. The most important index in the second factor 
of this system has been the compilation of 
standards, and this result seems logical after 
an analytical evaluation, because the base of 
platforms is the presence of executive 
standards, and receptors and registrars must be 
designed and deployed considering these 
standards. 

3. The most important index of the third factor, 
i.e. technological requirements of intelligent 
transportation is receptors and registrars. 

The priority and importance of indices for 
each organization have been determined using AHP 
method which has been presented in table 12. 
According to results of this table in the dimension of 
managerial structure among the proposed indices for 
all organizations, the most attention must be paid to 
the index of creating cooperation between groups and 
organizations involved in intelligent transportation; 
thus for creating the ground for its implementation, 
the compilation of telecommunication and 
information standards must be considered, because 
other indices in the factor of grounds are related to 
this index. 

Because in the factor of physical 
requirements, the index of deploying electronic 
message boards has been more important. Therefore, 
the ground of the required planning and budgeting 
must be done for preparing the appropriate 
equipment.  
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Abstract: Background and objective: Endotracheal suctioning is an inevitable procedure in patient under 
mechanical ventilation. The most important complication of this procedure is hypoxemia. The aim of this study is 
effect of hyperoxygenation on hypoxemia during endotracheal suctioning. Method: This study is a clinical trial on 
30 patients under mechanical ventilation in ICU of Vali-e-Asr hospital in Zanjan that samples are selected based on 
study criteria. Results: Finding show that hyperoxygenation during endotracheal suctioning is necessary. Based on 
results of this study recommended this procedure and further study for distinct during of time of hyperoxygenation. 
[Moraveji M,, Soleiman Nezhad N., Bazargan M. Effect of hyperoxygenation for one minute on ABGs during 
endotracheal suctioning in ICU in Zanjan Vali-e-Asr hospital 2011. Life Sci J 2012;9(4):1222-1224] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 182 
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Introduction 

Using artificial airways such as intra-
tracheal tube is inevitable in patients that undergo 
mechanical ventilation with positive pressure due to 
different causes. By placing the tube within the 
trachea and the patient's inability to cough and 
removal of pulmonary secretions, which may be 
added as a considerable amount due to the disease 
process, performing the pulmonary secretions 
removal technique with suction help would be 
needed. Endotracheal tube suctioning is a stressful 
and uncomfortable process for the patients; however, 
it is essential for clearing the tracheobronchial tree 
from the pulmonary secretions. Suctioning has 
several side effects on different body systems, 
including: 
1. Respiratory system (Lung volume reduction, 

hypoxia, alveolar collapse and trachea infection 
and trauma) 

2. Circulation system (Bradycardia and 
hypotension) 

3. Nervous system (Increased intracranial pressure 
and decreased cerebral blood flow) 

Despite observing such complications, there 
is little evidence and conducted research on incidence 
and prevalence of these side effects and performing 
preventive measures in this regard (American 
Association of Respiratory Care, 2009, AARC). 

There are several different systems for 
tracheal suctioning, including: open suctioning 
system, semi-open suctioning system and closed 
suctioning system. 

In open endotracheal suctioning system, 
which is now used in Hazrat-e-Valiasr Hospital, the 
tracheal tube is removed at the place of Y piece from 
the ventilator and the suction catheter will be entered 

into the endotracheal tube. In this method, 
disconnecting the patient from the ventilator causes 
the reduced airways pressure equal to the 
atmospheric pressure. In the second method, which is 
called the semi-closed method, without disconnecting 
the patient from the ventilator, the suction catheter 
removes the patient's respiratory secretions through a 
lateral hole created by the help of an adaptor at the 
junction site of ventilator to the endotracheal tube. In 
this method, pressure reduction, and thus, the reduced 
volume of the lungs will be avoided partially. But in 
the final approach, which is called as the closed 
method, the suction catheter is continuously placed 
between the endotracheal tube and the Y piece, and 
without disconnecting the patient from the ventilator, 
the secretions are suctioned (Al-Megren, 2005). 

One of the important complications of 
endotracheal suctioning that other side effects may be 
due to the same problem includes the hypoxia 
induced by disconnecting the patient from the 
ventilator and applying negative pressure to remove 
the secretions. To reduce the hypoxia, methods such 
as hyperinflation and hyperventilation are used. On of 
the measures done to reduce the hypoxia induced by 
endotracheal suctioning in mechanically ventilated 
patients is hyper-oxygenation before and after 
suctioning of secretions. In this method, before and 
after endotracheal suctioning, the patient is given 
pure oxygen (100% oxygen). Hyper-oxygenation 
may be performed through equipments that are 
usually mounted on the ventilator or manually after 
disconnecting the patient from the ventilator (Demir, 
2004). 

Using high percentage of oxygen during 
endotracheal tube suctioning is not without risk for 
the patients. It has been proven that high percentage 
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of oxygen for even a short time can  
cause absorptive atelectasis in normal subjects. In 
patients with lung problems treated by high 
percentage oxygenation, the caused atelectasis and 
subsequent lung volume reduction will worsen the 
patient's condition. Thus, unnecessary use of pure 
oxygen for patients is dangerous. Control of oxygen 
saturation of arterial blood (O2sat) before and 
after endotracheal tube suctioning is necessary, and if 
the oxygen saturation rate of arterial blood reduces, 
treating the patients with high percentage oxygen 
considering its complications will be essential. 

Most ventilators have the opportunity to 
provide 100% oxygen at a predetermined time that 
will cause minimum hemodynamic side effects for 
the patient (Thompson, 2000). 

By reviewing the researches conducted on 
hyper-oxygenation, arterial blood oxygen saturation 
and other parameters included in the study of arterial 
blood gases, it was found that no specified and 
constant time has been recommended for performing 
hyper-oxygenation before and after endotracheal tube 
suctioning. Thus, in order to determine the effect of 
hyper-oxygenation period time before and after 
endotracheal tube suctioning and compare the 
influence of different period times on the arterial 
blood oxygenation rate, and ultimately help in 
determining the appropriate time for hyper-
oxygenation, the researcher intends to examine the 
effect of different period times of 100% oxygen 
administration on the parameters included in the 
study of arterial blood gases in a clinical trial in this 
study.  
Materials and Methods 

The current study is a clinical trial that was 
performed aimed at study of hyper-oxygenation 
period time influence on the study parameters 
of arterial blood gases (ABGs) in patients  
under mechanical ventilation in ICU ward of Hazrat-
e-Valiasr hospital. The study samples were 30 
patients, which were calculated using the Cochran’s 
sample size formula. The samples had the following 
characteristics: age over 18 years old, being 
mechanically ventilated for more than 48 hours, 
having mild to moderate respiratory failure, lack of 
hyperthermia, hematocrit rate greater than 25, 
sustained hemodynamic status and 7.5-8 endotracheal 
tube. 

Data collection tool was a recording data 
sheet, which is composed of two parts. In the first 
section, the demographic characteristics of the 
samples were collected and were recorded based on 
Demir, F. research factors including, sex, 
age, diagnosis, the airway type and the ventilation 
type. In the second section, the data were related to 
the measurement of arterial blood gases parameters, 

including PaO2, PaCo2, PH and O2sat that was 
performed using the arterial blood gases study device 
by Techno media 630 IE model. 

The content validity method has been used 
to determine the validity of the method of data 
collection (by 11 faculty members). The 
simultaneous observing technique was also used to 
determine the reliability. The reliability of the arterial 
blood gases analysis system was evaluated based on 
the manufacturer's instructions. 

The researchers selected the samples and 
performed the sampling according to their skills in 
ICU section and with the assistance of a qualified 
physician (for verification and identification of 
research samples and interpretation of data in ABGs). 
After taking the initial ABGs sample and its 
recording, in the case of endotracheal tube secretions 
and the need for its suctioning, the suctioning of the 
endotracheal tube secretions was performed by doing 
hyper-oxygenation with 100% oxygen for one minute 
before and after the suctioning. 

The ABGs results were interpreted and 
compared by the physician partner. Then, the data 
was entered into the SPSS software. The statistical 
analysis was performed by two descriptive and 
inferential methods (hypothesis testing, comparison 
of two dependent samples). 

The study exclusion criteria included the use 
of muscular paralyzing drugs and bronchodilator and 
changes in ventilator settings during performing the 
research. Written consent was taken from the 
conscious patients prior to performing the research, 
and in unconscious patients, the written consent was 
obtained from their relatives. Sampling was 
performed from the femoral artery. 
Results 

To achieve the research objectives, data was 
collected and examined using descriptive and 
inferential statistics as follows. First, to describe the 
studied variables, the means of arterial blood gases 
study parameters (PaO2, PaCo2, PH and O2sat) were 
measured before doing the suctioning of tracheal tube 
secretions and after hyper-oxygenation for one 
minute and were recorded in Table 1. 

 
Table 1: The means of study parameters of arterial 
blood gases of initial ABGs and ABGs after one - 
minute hyper-oxygenation and the tracheal tube 
suctioning 
Variables 

O2sat PaO2 PaCo2 PH 
ABGs turn 
ABGs0* 92.73 90.28 38.88 7.37 
ABGs1* 95.56 89.94 45.91 7.27 

ABGs0 *: ABGs before endotracheal tube suctioning 
ABGs1 *: ABGs 30 seconds after performing hyper-
oxygenation for one minute. 
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After recording the means, means 
comparison was performed that the following results 
were obtained: 

About the O2sat parameters, with P=0.015, 
PaCo2 with P=0.00 and PH with P0.006, there was a 
significant difference between the two samples. But 
in case of PaO2 parameter with P=0.92, no significant 
difference was observed between the two means. 
Discussion 

Regarding the measurement of study 
parameters of arterial blood gases immediately before 
performing tracheal tube suctioning, the means of 
parameters were measured. The results show that the 
research samples have no acute respiratory problems 
or there are no drastic changes in the values of PaO2, 
PaCo2, PH and O2sat. 

In this regard, hyper-oxygenation for one 
minute and the endotracheal tube suctioning of the 
patient were performed, and the ABGs were 
performed 30 seconds after suctioning. 

By examining each of the studied variables 
and comparing the means of variables, it was seen 
that the difference between variables is significant. 
Then, the result of this study shows that using hyper-
oxygenation during tracheal tube suctioning not only 
prevents the hypoxia induced by tracheal tube 
suctioning, but also leads to improvement of the 
initial situation of the patient O2sat. Prior to this, 
researchers such as Xu-Yang-Ping (2004) has found 
the effect of endotracheal suctioning on the patient 
O2sat, and in a research conducted by Wang et al., 
they recommended hyper-oxygenation in order to 
prevent hypoxia induced by suctioning the 
endotracheal tube secretions (Wang 2005). 

In a research conducted by Abbas Ebadi in 
Baqyiatallah Jamaran Hospital, he studied the effects 
of hyper-oxygenation, hyper-inflation and hyper-
ventilation on hypoxia induced by suctioning and 
concluded that the hyper-oxygenation not only 
prevents the hypoxia, but also it certainly is 
preferable to the other methods (Ebadi, 2009). 

Searching of the literature, we found that 
although the researcher have found the importance of 
hyper-oxygenation in reduction or prevention of 
hypoxia-induced following endotracheal tube 
suctioning and will recommend it, but they have not 
determined a specific time period for it. For example, 
Fernandez used a period time of two minutes for 
hyper-oxygenation in his study (Fernandez, 2004), 
and Demir selected the time of one minute to perform 
this procedure. 

The time period of hyper-oxygenation has 
not been also specified in Ebadi’s research. It should 

be noted that by review of conducted studies with an 
emphasis on performed hyper-oxygenation before 
and after endotracheal tube suctioning, the definitive 
effect of hyper-oxygenation on study parameters of 
arterial blood gases, particularly PH and PaCo2 has 
not been already determined, and no source was 
found to measure the effect of hyper-oxygenation on 
PH and PaCo2.  
Final result 

In patients undergoing mechanical 
ventilation, performing hyper-oxygenation for one 
minute during tracheal tube secretions suctioning 
leads to improvement of hypoxia and prevention of 
the hypoxia caused by this procedure. Although 
performing hyper-oxygenation increases O2sat, but it 
will not change the amount of PaO2 significantly, and 
despite of hyper-oxygenation, performing tracheal 
tube suctioning of secretions will lead to increased 
PaCo2 and reduced PH.  
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Abstract: Purpose: This is an analytical-descriptive study aimed at analyzing individual specifications of addicts 
who have gone to treatment centers of Tehran in the year 2006. Materials and Methods: Investigation members 
were all addicts admitted to treatment centers of Tehran, investigation method was random sampling, investigation 
place was rehabilitating drug addicts and NGOs, the number of all members was 256 and input assembling 
instrument was questionnaires comprising Demography and MMPI questionnaire. The results are derived from 
descriptive and deductive statistics and are analyzed by SPSS software. Results: The results demonstrate the fact 
that 19.1% of addicts are jobless, 38% are lessees, 2.3% are illiterate, 60.5% are single and 57.8% of them have an 
income of less than 2,000,000 Rials, reflecting the fact that unemployment has no relation with the tendency to 
addiction - Even those with high economic and educational position have a great tendency to addiction mirroring the 
failure of society’s supporting. Based upon MMPI, the amount of exposition to danger in addicts consists of 7.81% 
in mania, 28.12 % SC, 12.5% in paranoia, and 33.98% in unsociability, 12.5% mysterious, 57.42% in depression 
and 22.26 in self-assumption of illness, reflecting disorder in their personality. Conclusion: So, according to MPI, if 
the results of D, PD and SC in addicts are high and the L and K rates are low, treatment and consulting service is 
advised. 
[Moraveji M., Sahebalzamani, Bazargan M. Ascertainment of individual specifications of addicts admitted to 
Tehran Treatment Centers. Life Sci J 2012;9(4):1225-1231] (ISSN:1097-8135). http://www.lifesciencesite.com. 
183 
 
Keywords: addiction, characteristics, MMPI questionnaire 
 
Introduction: 
Identifying personality of the addicts receiving 
services in treatment centers of Tehran 

When talking about children’s disorders and 
problems, drug abuse (including natural and man-
made drugs) should be taken into special account, 
due to direct relation between addiction and health 
problems and developmental disorders in children, 
even in embryos. 

According to historical and anthropological 
researches, in ancient times, taking drugs was limited 
to only adults and there have never been any 
tendency among the young towards drugs. Drugs 
were taken by certain groups and on special 
occasions. The most important thing about this way 
of taking drugs was that they never resulted in 
addiction. 

Later on, when morphine, heroin, and 
cocaine came in some cases of addiction were seen 
among the young. However, by the midst of 1960s, 
the number of addicted were too small to attract the 
social attention in wide range.  

It was only in late 1960s that taking drugs 
was suddenly prevalent among the young and 
teenagers, and became a worldwide multi-aspect 
problem, spreading out from one continent to 
another. (Gysp D. Gnavr, 1987) 

Now, tens of years after prevalence of 

drug abuse, the question “does addiction have any 
age limit?” seems a warning one; the answers given 
angrily by parents, teachers and authorities are 
threatening. 

According to statistical reports, the starting 
age of addiction is estimated between 16 and 20, 
although young adults are more at risk. The average 
age of addiction in prisons is 29 and 27 in self-
introducing centers for rehabilitating drug addicts. 
Domestic researches have shown that most of 
country’s addicts are between the ages 15 and 27. 
(Zakariyaee, pp 12-13, 2003)  

According to 1381 census figures, taken by 
the Drug-fighting Center of NAJA, nearly 5% of 
addicts are under 15, about 31% are between 15 and 
30, 31 to 45% arrested or admitted addicts are 15 - 30 
years old. Such a growing trend towards addiction 
indicates that common methods of addict prevention, 
drug rehabilitation, or drug-fighting measures have 
not been effective. (Zakariyaee, pp 12-13, 2003).  
Considering the above facts, the purpose of this 
research is to study characteristics of the addicts, who 
go to addict rehabilitation centers in Tehran, based on 
short 71-question form of Minnesota Multiphase 
Personality Inventory (MMPI).  

In other words, the main question is this: “Is 
there any morphological model of addicts or not?” if 
any, how can it be expressed by demographic 
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factors? To find out, the following questions were 
brought up and investigated: 
1- Are personal, social, and familial characteristics of 
the admitted addicts different? 
2- How much anti-social are they? 
3- How much paranoid are they? 
4- How much depressive are they? 
5- How much maniac are they? 
6- How much hypochondriac are they? 
7- How much hysterical are they? 
8- How much neurasthenic are they? 
9- How much do they suffer from schizophrenia? 
10- Are their scores on L scale of MMPI test 
different? 
11- Are their scores on F scale of MMPI test 
different? 
12- Are their scores on K scale of MMPI test 
different? 
Method: 

This research is of post-event kind. The 
statistical community of the research includes the 
addicted men who go to self-introducing centers to be 
helped abandon the habit and return to their families 
and society. The Available 256 addicted men were 
selected. 
Tools of research: 

Minnesota Multiphase Personality Inventory 
(MMPI)Demographic questionnaire containing 
questions on personal, familial, social and economic 
background of addicts Hathaway, LR, and McKinley, 
JE designed MMPI test in Minnesota University in 
1943. The main form contains 556 questions and has 
been administered to both individuals and groups of 
people over 16 years old. This test measures present 
time and is formed of 9 questions and several/a few 
short forms. Its short 71-question form was used in 
this research to test personality traits of sample 
individuals. (Trole, p.207, 2002)  

The scales of Minnesota’s primary 
questionnaire tested the following characteristics: 
1) Anti-social; 2) Paranoia; 3) Depression; 4) mania  
5) Hypochondria; 6) Neurasthenia; 7) Hysteria; 8) 
Schizophrenia; 9) L scale; 10) F scale 11) K scale. 

Mac kin Canon designed the 71-question 
short form in 1948. In 1353 H.Sh. Okhovvat, 
Barahani, Shamlu, and Now’parast translated it into 
Persian. The form was used for a group of 30 addicts 
in Vanak Hospitalin in 1353 H.Sh and its reliability 
was confirmed for Iranian sample population. The 
71-question short form includes three scales of 
reliability: L, F and K. 
Data analysis:  

In order to analyze the data, descriptive and 
inferential methods were used. In descriptive statistic, 
according to sorts and specifications of the data, 
absolute and relative frequency distribution tables 

and one-dimensional and two-dimensional percentage 
tables were used. Inferential statistics included X² and 
Fisher test; and measurements were analyzed using 
SPSS software.  
Results: 
Question 1: 

The analysis of the addicts’ demographical data 
showed that from 256 cases: 
1) 49 cases were unemployed, 18 cases were workers, 

10 cases were employed, 169 cases were self-
employed, and 10 cases were college students. 

2) 98 cases lived in rented houses and 157 cases had 
their own houses. 

3) 6 cases were illiterate, 38 cases had finished 
elementary, 81cases were juniors, 101 cases had 
finished high school, and 30 cases had higher 
education. 

4) 155 cases were single, 82 cases were married, four 
cases were divorced, and 15 cases were 
separated. 

5) 148 cases earned less than 200,000 tomans a 
month, 57 cases earned between 200,000 and 
400,000, 25 cases earned between 400,000 and 
600,000, and 26 cases earned over 600,000. 

6) 89 cases were addicted to opium, 53 cases were 
addicted to heroin, 69 cases were addicted to 
crack, and 49 cases were addicted to other 
drugs. 

7) 141 cases used inhalation method, 38 cases 
injected drugs, 54 cases ate drugs, and 23 cases 
used a combination of different methods, e.g. 
both injection and inhalation. 
The following table shows the sample group is 

other demographical data (Table 1-1): 
 

Table 1-1: frequency distribution and percentage of 
the reasons of starting addiction 

statistical factors reasons 
number 

Proportion 
(percentage) 

egotistical 
companionship and peer 

groups’ pressure 
following adults 

curiosity 
disturbed familial situation 

education failure 
pleasure seeking 
drug availability 

emotional problems 
relief of physical pains 

unemployment 
love failure 

income surplus 
lack of entertainments 

to increase bravery 

26 
129 
14 
59 
91 
8 

46 
26 
88 
15 
31 
32 
7 

28 
12 

20.15 
50.39 
5.46 
30 

35.55 
3.12 
17.96 
10.15 
34.37 
5.85 
12.10 
12.5 
2.73 
10.93 
4.68 
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According to the above report on the cases, 
peer groups’ pressure had inclined more than 50% of 
the cases to drug, and surplus of income was the 
reason in 2.73% of them (7 cases), respectively the 

most and the least important reasons of tendency 
towards taking drugs. 
 

 
Table 1-2: occupations of the parents of the sample addicts 

occupation self-employed worker employed unemployed homemaker total 
parents no p.c no p.c no p.c no p.c. no p.c no p.c 
father 110 52 31 14 56 26 20 9 0 0 217 100% 
mother 0 0 8 3 14 6 0 0 222 91 244 100% 

 
The table shows that among all 256 cases, 

217 cases mentioned their fathers’ job and 244 
mentioned their mothers’. Most o fathers are self-
employed and most of mothers are homemakers. 
Among fathers, unemployment rate is the lowest. 
  

Table 1-3: health problem record of cases 
statistical index illness number percent 

heart disease 
digestive problems 

blood sugar 
pulmonary disease 

renal failure 
blood pressure 
mental disorder 

healthy 
total 

11 
9 
2 
5 
9 
7 
99 

114 
256 

4.29 
3.51 
0.78 
1.95 
3.51 
2.73 

38.67 
44.56 
100 

 
The above table shows high correlation 

between physical/ mental illnesses and drug abuse. 
  

Table 1-4: frequency distribution and proportion of 
the cases’ previous conviction record and addiction 

record among their family members 
previous 

conviction 
statistical index 

cases’ 
conviction 

close 
relations’ 
addiction 

distant 
relations’ 
addiction 

number 83 137 157 

proportion 
(percent) 

32.42 53.15 61.32 

 
  The above table indicates other dangerous 
factors leading to addiction, among which relatives’ 
addiction (61.32%) is the most dangerous.  
Furthermore, analyzing demographical data of the 
sample group and combining it with the results of 
subscales of MMPI Test made it obvious that: 

1) Lying scale is connected with accommodation 
and education. 

2) Correction scale is connected with 
accommodation, education, and marital status. 

3) Unfavorable scale is connected with 
occupation, accommodation, education, and 
marital status. 

4) Hypochondria scale is connected with 
occupation, accommodation, education, 
marital status, income, and consumption 

method.  
5) Depression scale is connected with 

occupation, accommodation, education, 
marital status, and consumption method. 

6) Hysteria scale is connected with 
accommodation and the kind of taken drugs. 

7) Antisocial scale is connected with 
accommodation, and the kind of taken drugs. 

8) Paranoia scale is connected with occupation, 
accommodation, and education. 

9) Psychological inadequacy (PI) is connected 
with accommodation, education, drug type, 
drug-taking method.  

10) Schizophrenia scale is connected with 
occupation, education, being married, and 
drug kind. 

11) Mafia scale has no connection with the 
demographical items.  

 Based on the results indicated on table 5-
1, which has been obtained after administering 
Fisher’s Precise Test, it’s seems that: 

a) Hs is the most important subscale of MMPI 
which has been comprehensive in 
discriminating meaningfulness of the 
connection among collected demographical 
data, having meaningful connection with 6 
items out of studied 7 ones. 

b) After Hs, there are D and Pt, which each has 
meaningful connection with 4 items, and 
then K, F, Pd, and Sc, which each has 
meaningful connection with 3 items, and 
finally, L, HY, and Pa, which each has 
meaningful connection with 2 items. 

c) Significantly, Ma has no connection with 
any of the items. 

 It seems that the results of this research 
are consistent with those of Dr. Jonaib Ahmadi 
(2003) on the addicts of Pirbanan center in Shiraz. 
  
Questions 2 - 12: 
 In order to show the addicts’ antisocial 
characteristics, paranoia, depression, mania, 
hypochondria, hysteria, psychological inadequacy, 
schizophrenia, lying, correction, and infrequency 
based on Minnesota Personality Inventory, their 
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psychological profile has been drawn as following. 
Significantly, the profile of all the addicts follows 
this model, whether addicted to opium, or heroin, or 
crack, or multi-drugs. 
 As it is seen, the direction of the profile 
indicates a kind of addiction-personality disorder that 
has the following specifications: 

1- F is higher than L and K. 

2- D is higher and Ma is lower. 
3- Hs and HY are lower than D. 
4- PT and PD are higher than PA. 

5- In general, there is a kind of acclivity and 
declivity from one factor to another, which 
confirms a kind of addiction-personality 
disorder. 

 
Table 1-5: two-dimensional table of MMPI subscales and demographical data of the sample addicts based on 

meaningfulness of the results of the Fisher’s Precise Test  
data demography of 

scales 
job accommodation education being married income drug 

kind 
drug-taking 

method 

L  + +     
F  + +    + 
K + + + +    

HS + + + + +  + 
D + + + +   + 

HY  +    +  
Pd + + +    + 
Pa + + +     
Pt  + +   + + 
Sc +  + +    
Ma        

 
Table 1-6: performance of the cases based on risk-taking limits 

scale of risk-taking little risky risky much risky total 
lying 100 39.06 155 60.54 1 0.39 256 100 

correction 25 9.76 177 69.14 54 21.09 256 100 
infrequency 203 79.29 46 17.96 7 2.73 256 100 

hypochondria 38 14.84 161 62.89 57 22.26 256 100 
depression 7 2.73 102 39.84 147 57.42 256 100 

hysteria 103 40.23 121 47.26 32 12.5 256 100 
anti-social 14 5.46 155 60.56 87 33.98 256 100 
paranoia 48 18.75 176 68.75 32 12.5 256 100 

psychological inadequacy 9 3.51 180 70.31 67 26.17 256 100 
schizophrenia 27 10.54 157 61.32 72 28.12 256 100 

mania 49 19.14 187 73.04 20 7.81 256 100 
 
Explanation: 

1 Considering the fact that single scores lack 
interpretative value, the above table was 
included in profile, based on standard 
measurement, in order to highlight the 
scores at the points of 30%, 50%, and 70% 
like standard profile.  

2 On mania scale, 7.81% of the cases have 
performed on the abnormal level, avoiding 
the society’s norms and laying in frontiers of 
personality disorder. 

3 On schizophrenia scale, 28.12% of the cases 
have performed on the abnormal level, 
avoiding the society’s norms and laying in 
frontiers of personality disorder. 

4 On psychological inadequacy, 26.17% of the 
cases have performed on the abnormal level, 
avoiding the society’s norms and laying in 
frontiers of personality disorder. 

5 On paranoia scale, 12.5% of the cases have 
performed on the abnormal level, avoiding 
the society’s norms and laying in frontiers of 
personality disorder. 

6 On antisocial scale, 33.98% of the cases 
have performed on the abnormal level, 
avoiding the society’s norms and laying in 
frontiers of personality disorder. 

7 On hysteria scale, 12.5% of the cases have 
performed on the abnormal level, avoiding 
the society’s norms and laying in frontiers of 
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personality disorder. 
8 On depression scale, 57.42% of the cases 

have performed on the abnormal level, 
avoiding the society’s norms and laying in 
frontiers of personality disorder. 

9 On hypochondria scale, 33.26% of the cases 
have performed on the abnormal level, 
avoiding the society’s norms and laying in 
frontiers of personality disorder. 

10 On infrequency scale, 2.73% of the cases 
have high scores that express idealistic and 
extravagant description of their jobs. 

11 On correction scale, 21.09% of the cases 
have high scores that express a kind of self-
defense.  

12 On lying scale, only 0.39% of the cases have 
high scores that express their effort to give a 
positive and unreal description of 
themselves. 

 It is emphasized again that none of the 
mentioned scales has interpretative value by 
itself unless they are interpreted in combination 
and based on psychological profile or the drawn 
one with acclivities and declivities on it. In this 
regard: 
1 The scale of D has allocated the highest 

degree to itself in psychological profile of 
the cases. This result is in accordance with 
the results of other researchers, i.e. high 
scores on D scale in most mental patients, 
including addicts, are observed. This shows 
a sense of inferiority and the need to satisfy 
desires immediately. Most of the people who 
get high scores on this scale are aloof, 
unsociable, and shy and do not show the 
necessary flexibility in social relations.  

2 The cases performance on a combination of 
Sc, D, and Pd scales indicates the 
accordance of obtained data with Greeve’s 
studies. In addition to the mentioned 
interpretation, such a combination shows 
clinical description of individuals who tend 
to be self-irritating, and revolt against 
parental and social discipline, regarding 
themselves as victims of their families. 
Unable to/avoiding internalizing its values 
and norms, they feel that they are separate 
from the others and don’t belong to the 
society they live in. 

3 In Pitle’s studies, too, in accordance with the 
results of this research, high scores have 
been obtained. 

4 When normalizing MMPI test on addicts, 
the research done by Okhovvat in Iran, also 
showed that the addicts’ scores on Sc, Pd, 
and D scales, anxiety graph, tendency to 

depression, feeling lonely, poor emotional 
relations, disgust and feeling inefficiency. 
Such a performance is higher than normal 
community is and lies at a critical point. 
These results have been shown I this 
research, as well. 

5 It’s noticeable that low scores of the cases 
on PA, HY, and MA scales are in 
accordance with primary normalizing MMPI 
test on addicts, done by Okhovvat and 
assistances. Their interpretation evidently 
shows lack of psychological defense when 
responding. In other words, addicts answer 
less defensively than ordinary people do. 
This is probably because of the fact that 
addicts, when taking tests, have a definite 
and known status as an addicted person and 
in fact they admit their problems; so they are 
less defensive when talking about their 
inefficiencies, weak points, and 
abnormalities. 

6 Persker is one of the researches who tried to 
place addicts in psychiatric defined 
categories. At the end of his studies, he 
concludes that 88.1% of the cases are socio-
panic, 6.8% are neurotic and 5.6% are 
psycho-panic. 

7 Hakimian adnd Rashan studied on 112 
heroin addicts who were confined to bed 
Belvir Hospital also confirmed the existence 
of speculative signs of psycho-panic in 
them.  

8 Okhovvat, Barahani, Tariqati, Gregorian, 
and Vahhabzadeh used MMPI test to study 
on 103 addicts. Confirming diagnostic value 
of the test, they reported that the studied 
addicts belonged to 20-40 age group, among 
which 61% were addicted to heroin, 20% 
were addicted to opium, and the remainder 
to other addictives. In that study, too, the 
sample addicts showed psych-panic and 
psycho-neurotic features. Their scores on 
scales of anxiety, tendency to depression and 
loneliness were the biggest numbers, similar 
to what we find in western societies. Their 
studies showed that Iranian addicted men 
have a lot of anxiety, feel strongly unsafe 
and inefficient, and care deeply about their 
physical changes. Early depression, deep 
emotional instability, hopelessness, 
loneliness, and feeling an obstacle between 
them and other people are some of their 
important results.  

9 As the obtained data in this research shows, 
co-morbidity is one of the serious problems 
of the sample addicts. This fact has been 
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proved through a number of researches. For 
instance, according to clinical observations 
in most cases there is a relation among 
taking drugs and some abnormalities, 
psychological disorders, and emotional, 
behavioral, and moral problems, such as 
behavioral, anti-social, and tow-polar 
disorders, depression, anxiety, and 
Posttraumatic stress disorder (PTSD). 
(Bovine, 1992; Weinstein, 1993; Bruner, 
1996; Kidrowkev, 1996; Kohn 1991; Kohn, 
1991; Kesller, 1996; Nelson, 1996; Glosney 
and Kumis, 1992; Soundson 1998, and Clark 
and Handrose, 1997)  

10 Furthermore, Kidrov (1996) and Nelson 
(1996) reported that existence of a disorder 
in addicts, such as depression, will be a 
practical diagnostic criterion for other kinds 
of disorder. Therefore, the prevalence of this 
co-morbidity has several other implications. 
In addition to addiction, addicts face 
accompanying illnesses and need more 
concise and longer clinical and medical care, 
which, in turn, makes their clinical 
developments critical and treatment period 
longer. (Schmitt and Biglu, 1996). 

 In serious works on drug abuse and 
psychological disorders (Tantle, Glants, and Meyers, 
2002) three models are presented for correlation 
between addiction and accompanying disorders:  

a) Psychological disorders resulting in drug 
abuse 

b) Drug abuse resulting in psychological 
disorders 

c) Risky factors resulting in both drug abuse 
and psychological disorders 
Recently Glants, Inburg, and Hinser (2002) 

have talked about a fourth model, combining the 
above three models and suggesting an interpretation 
to each cases of accompanying illnesses.  

11 Valance Dandle (1919) has done a research 
on effects of depression syndrome, drug-
distribution networks, and group activities 
on joint injection of drugs among street-
wanderers. The results show that depressed 
individuals are willing to take drugs and by 
residing in broad drug-distributing networks, 
show much more tendency towards joint 
injections. This hypothesis says that it is 
possible that the effect of depression on joint 
injection is practiced through drug-
distribution networks. 

12 A great number research, including Gudman 
and Kapidman (2000) Alabama Birmingham 
researchers, Jhanett Aderian and assistants 
(2002) has proved the relation between 

depression and drug abuse, which has shown 
in this research. 

13 Some of Iranian researchers including 
Khoshnevis (1974), Heidarian (1997), and 
Barmas (2003) have also reached the same 
conclusion. 

Conclusion and application of the results 
1 1- According to the researches done, 

including the result of this research, MMPI 
questionnaire is a proper criterion to 
diagnose psychological and personality 
disorders and is reliable and of high 
importance to be given to addicts.  

2 Based on obtained results and after checking 
other countries’ reports on this issue in 
different years, we can say that form of 
addicts’ personality follows approximately 
the same procedure in different nations 
through many years and resulted 
psychological profile of the addicts indicates 
that some of disorders can be regarded as 
risky factors of addiction. Even after 
diagnosing emotional disorders, therapists 
should examine cases for drug abuse. 

3 According to the results of this research and 
other available records, whenever in a 
specialist clinic, the scores of a case on Sc, 
Pd, and D scales are high and on K and L 
scales are low, it is necessary for clinical 
specialists to examine him/her for addiction 
as a co-morbid disease. 

4 According to the table 2, in chapter 4, about 
the reasons of the sample addicts’ tendencies 
towards drugs, and their demographical 
information, an individual with the 
following features is very likely addicted: 
Self-employed (whose parents are also self-
employed), having his/her own house, 
having finished at least elementary or at 
most high school, single, earning 4000000 
Rialls a month, with record of chronic and 
serious physical and psychological illnesses 
(esp. anxiety and depression), having 
addicted close/distant relatives, having 
conviction record, with easy access to drugs, 
under high influence of peer groups with 
distinguished (and usually defective) 
curiosity, aid without basic living skills.  

5 If the combination of the above 
demographical data, along with obtained 
data from MMPI test, esp. with high scores 
on Pt.D, Pd, Pd, Sc scales, psychological 
psychiatric, and clinical services related to 
drug abuse must be taken into account and 
geu available. 
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Recommendation 
1 Since addiction has followed approximately 

constant tendency during recent years, it is 
recommended in future researches instead of 
repetitive discussion about the reasons of 
taking drugs, risky and protective of drug 
abuse are investigated.  

2 Since most of previous researches have 
focused on social/group factors, future 
researches should focus on inter-person 
addiction factors. 

3 Regarding demography and specialist tests 
and questionnaire, clinical picture of 
addiction should be defined on different 
levels of hygiene, treatment, and referring. 

4 This research should be applied as new 
questionnaire format along with clinical 
interviews so that specialists can diagnose 
more accurately. 

5 Analysis of factors of drug abuse is 
necessary and must be done through 
modeling popular personality models.  
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Abstract: Crisis of maintaining, supplying and optimal operating and conservation of natural water resources is one 
of the largest hydrological problems in the country. In fact groundwater is part of surface water that either reaches to 
the surface naturally through springs or is extracted from groundwater tables (aquifers) by well, infiltration gallery 
etc. These waters are one of important sources of supplying drinking water and agriculture water that does not need 
treatment. Scientific and practical designing and planning for obtaining and feeding groundwater network can 
prevent destruction of these sources and stabilize them without causing any environmental damages. Our country, as 
one of regions with low water level and nearly hot and dry climate, needs protection of groundwater resources and 
construction of groundwater dams, including infiltration galleries, traditional aquifers and flumes, can help optimal 
operation of water, protection of groundwater and prevention of draught in agriculture sector.  
[Leila Sharifi, Mohamad Karami. Assessment of suitable Location for Construction of groundwater dams. Life 
Sci J 2012;9(4):1233-1236] (ISSN:1097-8135). http://www.lifesciencesite.com. 184 
 
Key words: groundwater dams, surface waters, operation, hot and dry climate. 
 
Introduction 

In many areas of our country, intensive changes 
occur in surface waters and winter seethe of water of 
rivers and streams decreases in summer and seasonal 
and permanent streams become dry paths, which 
causes intensive low water and economic and social 
problems. Considering weather fluctuations and 
climatic changes in some seasons of year in various 
areas, using watershed projects, water resource 
management and optimal operation of these natural 
sources by applied approaches is evaluated. An 
important step for solving problems of hot and dry 
climates is construction of groundwater dams in 
suitable points. Therefore, given the situation of 
groundwater tables, an appropriate method for 
obtaining stable productivity and development of 
agriculture is reclamation and regeneration of natural 
resources in the mentioned points. 

In dry and hot areas, groundwater always has 
great importance due to low precipitation levels and 
its resultant run-off and high level of evaporation in 
these points.  

From past till now, due to low water problems 
in arid areas, man has considered extraction of water 
from underground layers and has directed water to 
farmlands for drinking and agricultural purposes using 
well, infiltration gallery and modern method of 
groundwater dam construction.  

In arid and semi-arid areas with considerable 
potential for development of agriculture, increasing 
production, reforestation and reclamation of pastures, 
water is the most important for this development and 
in some seasons, floods cause much damage and 
destruction. Therefore, one of the most essential aims 

of this study is to examine groundwater dams, suitable 
place for them and their importance in agriculture, 
drinking water and development. 
 
Groundwater Dam Definition 

Groundwater dams are hydraulic structures that 
block natural flow of groundwater and store water 
underground. Groundwater dam is structurally 
different from normal dams and its height does not 
exceed river level. An underground reservoir is 
created by excavation of river bed and filling it with 
impermeable material and soils and creating 
impermeable layers against flow. 

 
History of Groundwater Dams in Iran and World 

History of using groundwater dams in Iran and 
all over the world dates back to old civilizations. For 
example, groundwater dams in Sardina Island were 
constructed in Roman era. In 1983, groundwater dams 
were constructed in bed of Boelivi River in small 
scale to prevent draught (World Water, 1984).  

In China, using groundwater dams along with 
other grand plans of water supply for stable 
development of rural areas in various scales and 
compatible with environmental conditions of each 
area was performed successfully. In Safavieh era in 
Iran, in order to increase water of mother well Kanat 
Vozoran in Meime, Isfahan, water of other kanats 
were deviated to it. But, now groundwater dams are 
used in most points of the world due to their benefits 
compared to surface dams. 
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Groundwater Dams Implemented in Iran 
In Iran, where precipitations average does not 

exceed 240 to 250 mm, groundwater reservoirs are 
limited and rainfall distribution is unequal at country 
level. History of groundwater dams construction in 
Iran dates back to 1370 which was performed in 
Kahnooj, Kermaan, by Jihad-e-Sazandegi Ministry in 
order to supply urban drinking water. This dam, which 
was constructed at 4% slope with clay core and 40 m 
width and 12 m height, had 1000 m3 storage volume. 
Other works done include: 

Koohrez, Damghaan, which was constructed in 
two phases: 1) from bottom to height of 4 m in form 
of brick wall with tar cover, and 2) other parts of wall 
to the ground level with compact clay. 

Toye-Davar groundwater dam, which is 
constructed with stone and mortar to 5 meters depth 
and rest of it is made of concrete. For protection of 
isogam layer, a 20 cm brick wall was built and gravel 
material was used inside dam reservoir.  

Dams currently under construction include 
dams in Makoo, Azabayejan-e- Gharbe and 
Kharanegh in yazd. One of the odests dams of world 
is constructed in Meime Isfahan and near Kashan. 
This groundwater dam is 9 meters high and able to 
store nearly 270,000 m3

 water for usage in irrigation 
and draught periods. There are some other dams under 
construction in the country now including 
groundwater dam Kharanegh in Ardakan, Yazd. 
Several groundwater dams have been operated 
recently. In other countries, including Thailand, 
Tanzania, China, Japan and Brazil, there are some 
constructed dams which are mentioned below. 
 
Purpose of Groundwater Dam Design 

Intensive reduction of water level in some 
points has caused water level to reduce over 100 
meters. One goal of groundwater dams is to collect 
groundwater and prevent it from being wasted and 
being mixed with saline water, and this way, level of 
groundwater can be elevated again which is performed 
in four areas: 
 
Drinking water supply 

1- Water resources management (such as 
blocking some springs or infiltration galleries 
and directing their water toward main spring 
or mother well) 

2- Preventing saline water from extending into 
groundwater, such as coasts and salt plains 

3- Environmental such as diffusion of pollution 
or nuclear radiations and their adverse effects 
on groundwater 

 
Groundwater dams have some benefits compared 

to surface dams, including: 

- Much lower construction cost 
- Dam is nearer to consumption point 
- Prevention of water reduction due to surface 

evaporation 
- Water of groundwater dams is cleaner due to 

disinfection of microbes and viruses that 
usually exist in waters behind dams. 

- Distribution of surface water by channels is 
more expensive. 

- Construction technology is much simpler. 
 
Design of Groundwater Dams 
Suitable Location 

First step in construction of groundwater dams 
is locating. Since groundwater dams can't be 
constructed in every place, the best location must be 
considered for construction according to 
characteristics and climate of the region. In order to 
locate suitable areas for construction of groundwater 
dams in the desired area, decision making support 
system has been used. This support system has been 
used in three phases. In the first phase, unsuitable 
areas for dam construction are identified using 
elimination measures and suitable site for construction 
of groundwater dams is determined. In the second step 
of decision making in each site, the most suitable 
canyon for groundwater dam construction is specified. 
In the third step, axes identified in the second step are 
compared to each other using hierarchical analysis 
method and by considering evaluation measures. 
Finally, the most suitable axes are identified for closer 
evaluations. 

Groundwater dams is many arid and semi-arid 
areas of the world have been paid attention in recent 
years for development of groundwater resources and 
prevention of water waste. Design implementation 
method is similar to sealing system of surface dams' 
foundations. The most important parameters in 
determination of water height on groundwater dams 
are discharge, dam height, initial hydrostatic level, 
hydraulic conductivity coefficient of aquifer, dam 
thickness and slope of aquifer bottom. 

The location should have following climatic 
conditions: 

It should have arid or semi-arid climate. 
Rainfall should be low or irregular or occur in 

seasons when it is not needed. 
Since groundwater dams should have more 

storage volume and less leakage by least cost, they are 
usually constructed with 3 to 4 meters height in a 
location where ground slope is less than 5%. This 
characteristic is seen in uniform and narrow rivers or 
valleys. 

In some cases, suitable natural conditions act 
like a groundwater dam and blocking effect of natural 
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barriers (such as protrusion of bed impervious layer) 
can play a significant role in locating and saving costs. 

In addition to the above topographic conditions, 
ground should have the folloing characteristics too: 

 
- Impervious bed with low distance from surface 
- Highly porous ground layers with sufficient 

thickness for storage of more water. 
- In tables with fine grained material, there is 

usually enough water inside soil void space but 
possibility of its operation is limited due to the 
risk of discharge reduction. 

- Least distance to consumption area 
- The stored water will not be polluted due to 

human activities. 
- Salt level of soil and annual precipitation 

should be examined. Presence of salt layers 
causes stored waters to become saline. 
Although recent researches in Adelaide, 
Australia, have shown that slow flow of fresh 
water limits its mixing with saline groundwater, 
evaluation of annual precipitation is important 
for maintain sufficient flow and preventing dam 
from being endangered. 

 
Dam Construction 

First step in dam construction is digging a ditch 
perpendicular to drain path or river bed, which is 
performed by human force due to low depth of 
implementation operation. In dry sand alluviums with 
low cohesion and sand areas, trenches walls can 
collapse due to instability of slopes, which makes 
digging problematic. Nevertheless, sand alluviums are 
suitable sites for dam construction because 
groundwater level is seen in them easily and they keep 
water level low by pumping. Time of groundwater 
dam construction is usually at the end of dry season 
when groundwater level is low and implementation 
operation is done easily. Materials used in dam 
construction are determined according to three 
parameters: 1) borrow material in area, 2) consumed 
costs, and 3) ease of performing work. However, 
various building materials are used in dam 
construction and only sealing dam walls is needed. 
 
Types of Dams in Terms of Construction and 
Placement on the Ground 
1 – Natural 

Impervious layers, as mentioned before, consist 
of stone or clay and water movement is slowed or 
stops in contact with them. These layers, like earth 
surface, have low and high points that result from fault 
motion, volcanoes, crustal motions etc. When 
groundwater encounters a high impervious layer 
during moving on earth slope, it stops moving and 

accumulates behind the impervious layer that acts as a 
groundwater dam.  
 
2 – Artificial 

These are man-made dams which are divided 
into two groups buried and semi-buried: a) buried: 1) 
near ground surface, 2) deep in earth. 

 
Types of Dams in terms of Material: 

In the following, two types of material used in 
dam construction are mentioned: 

 
Compact clay:  
         Using clay is a common method that does not 
need skilful human force. Clay is placed in low 
thickness layers and then is compressed. Because of 
groundwater flow, there is a possibility of clay surface 
corrosion. Therefore, plastic plates are used for 
protection of walls. Trench filling operation is 
performed by compressive tools and with suitable 
humidity. If groundwater storage reduces in dry 
season, crack can develop in dam. Thus, by 
constructing wall with suitable thickness in order to 
keep moisture in core area, this can be prevented even 
in long dry periods. 
 
Plastic or bituminized plates:  
        In this method, a plastic core is used for sealing 
whose plastic type is usually poly ethylene and in 
terms of material costs, is the lowest cost method. In 
using this method, it should be considered that 
materials such as mud must be used for covering two 
sides of the plate to prevent holes formed by sharp 
stones. Also, for protection against effects of 
contraction and expansion, temperature changes 
should be evaluated. If a hole is created in the plate, it 
can be patched with another plastic plate by a suitable 
cohesive material. 
 
Water Extraction 

Water extraction operation is performed by two 
methods: gravitational and well drilling. If operation 
point of people is downstream of dam and topographic 
conditions are present, water can be extracted from 
reservoirs gravitationally. In this method, water is 
extracted through a pipe which is on dam body and 
directs water gravitation force to downstream. The 
well which extracts water from groundwater dams is 
inside the reservoir and is drilled near rivers in order 
to prevent it from being degraded by floods (operation 
by well). 

 
Conclusions 

Groundwater dams can be a cost effective 
method for using groundwater due to their low cost, 
easy construction method, clean water storage and 
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many other benefits they have compared to surface 
dams and due to arid and semi-arid climate of Iran. 
Groundwater dam is constructed preferentially on an 
impervious layer to create larger volume of water. 
Groundwater dams can also be constructed on rivers 
without impervious layers, but they may store less 
water. Therefore, suitable locations for construction of 
groundwater dams are determined by interpretation of 
natural processes of region such as alluvial fans, 
valley of narrow seasonal rivers and lands with less 
than 8% slope. 

It is expected that construction of groundwater 
dams will be paid more attention in our country. 
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Abstract:

Purpose: To evaluate the visual outcome of patients with subretinal hemorrhage after deep periocular injection of
bevacizumab.Methods: Three patients having subretinal hemorrhage with poor vision were treated with at least one
deep periocular injection of bevacizumab (0.3 ml). Patients underwent a complete evaluation at the baseline and
follow-up visits. This evaluation included the Snellen best-corrected visual acuity, fundus biomicroscopy and ocular
coherence tomography.Results: The follow-up point ranged between 3 and 6 months. Improvement of vision was
observed, and they all had better visual acuity. The subretinal hemorrhage cleared in all eyes and no complications
were noted.Conclusion: Deep periocular injection of bevacizumab was safer and effective in the treatment of
subretinal hemorrhage. It can induce effective regression of retinal neovascularization and rapid clearance of the
subretinal hemorrhage It may enhance the absorption of hemorrhage with subsequent deferral from surgery. [Chih-
Yaun Yang, Kuang-Jen Chien, Tsung-Hsung Chang, Ren-Jy Ben, Jen-Hsiel Lin, Chi-Ting Horng. Treatment of the
Subretinal Hemorrhage by the Use of Deep Periocular Injection of Bevacizumab ---- A Safer Method. Life
Science Journal. 2012;9(4):1237 -1241] (ISSN:1097-8135). http://www.lifesciencesite.com.
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1. Introduction
Bevacizumab (Avastin, Genentech) is the first

Food and Drug Administration(FDA) approved
therapy applied intravenously as an adjunct for the
treatment of metastatic colorectal cancer﹝1﹞. It also
improves progression-free survival rates in patients
with previously untreated metastatic breast cancer.
Bevacizumab is a monoclonal antibody that binds all
isoforms of vascular endothelial growth factor A
(VEGF-A). It is a potent inhibitor of angiogenesis, and
has also been used effectively in the treatment of
neovascular ARMD (age-related macular degeneration)
﹝2﹞. Intravitreal injection of anti-VEGF agents has
been reported effective in inducing the regression of
new vessels in proliferative diabetic retinopathy (PDR)
﹝3﹞, and neovascular glaucoma (NVG)﹝4﹞.

Intravitreal injection of anti-VEGF drugs may
be considered a new therapeutic option for patients
with submacular hemorrhage. The clearing effect has
been attributed to bevacizumab ﹝ 5 ﹞ . Subretinal
hemorrhage is a complication of various ocular
pathologies such as ARMD, trauma, myopia and
retinal artery macroaneurysm. It may cause a sudden
loss of vision ﹝ 6 ﹞ . The rate of spontaneous
resorption is low, and the overall visual prognosis of

untreated subretinal hemorrhage is poor with patients
losing on average 3.5 lines of visual acuity after 3
years. Removing the subretinal blood clearly with
treatment of the underlying cause might allow for
better visual recovery. However, as clearing of the
media might take some time, we decided to evaluate
the outcome of the patients with subretinal
hemorrhage by means of deep periocular injection of
bevaciuzumab.

2. Material and Methods
Material

From January 2012 to August 2012,
consecutive cases with subretinal hemorrhage were
treated with deep periocular injection of bevacizumab.
Patients with a history of preoperative and
postoperative anticoagulant therapy, or with a history
of blood diseases associated with abnormal
coagulation were excluded. The study was approved
by the institutional research board of Kaohsiung
Armed Forces General Hospital. The procedures
were performed after informed consent for the
patients was obtained.

After proper disinfection using 5% povidone-
idodine and deep periocular injection of bevacizumab
(0.3 ml) was carried out under topical anesthesia.
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After treatment, patients were followed at regular
intervals. The Snellen best-corrected visual acuity
measurement, intraocular pressure, slit-lamp
examination and ocular coherence tomography. were
performed at each follow-up visit. Data including the
extent of the subretinal hemorrhage and the cleaning
of the subretinal hemorrhage were recorded.

Case Reports

Case 1 :
A 70-year-old female patient presented with

decreased vision in the left eye over a two-week
peroid. The best-corrected visual acuity(BCVA) in
the left eye was 0.05. The fundus of the eye showed
massive subretinal hemorrhage(Fig 1A). Optical
coherent tomography (OCT) suggested a large
pigmentary epithelial detachment (Fig 2A). The
patient was treated with a deep periocular injection of
avastin (0.3 cc) three times every month. Three
months later, no inflammatory cells were present in
the vitreous and the BCVA returned to 0.5. The color
fundus and OCT also revealed the normal images
(Fig 1B, Fig 2B).

Case 2 :
An 80-year-old female presented with sudden

diminution of vision in the right eye which she had
been experiencing for one month. The right eye was
0.1. The fundus revealed a subretinal hemorrhage
near the macula (Fig 3A). She received a deep
periocular injection of avastin (0.3 cc) two times
every month and the vision returned to 0.7 after four
months. At the same time, no apparent complications
were found. The subretinal hemorrhage had also
disappeared after the 4-month follow-up. (Fig 3B)

Case 3 :
A 70-year-old female patient presented with

decreased vision in the left eye over 1 week. Her
vision was limited to seeing only a counting finger.
We found a mild vitreous hemorrhage and a
subretinal hemorrhage in the posterior segment (Fig
4A). Then the patient was received with 0.3 cc
avastin by the deep periocular injection three times
every month. After regular follow-up for three
months, the VA had increased to 0.8 with normal
anterior and posterior segment findings (Fig 4B).

3. Discussion
Bevacizumab (Avastin, Genentech Inc. San

Francisco, CA), is a full length humanized
monoclonal antibody to VEGF; it was approved by
the Food and Drug Administration for the treatment
of colorectal cancer. It can inhibit both types of
VEGF receptors: VEGFR-1 and VEGFR-2﹝7﹞. It

has recently shown to enhance the clearance of
vitreous hemorrhage and to induce the involution of
retinal neovascularization with no reported
complication. It has also been tried in the treatment
of macular edema caused by the central retinal vein
occlusion﹝8﹞. Anti-VEGF substances have to be
injected intravitreally repeatedly and at relatively
short intervals of 4 to 6 weeks.

Vascular endothelial growth factor (VEGF)
plays an important role in many diseases of the
posterior pole that are characterized by macular
edema and/or intraocular neovascularization. Such
diseases include proliferative diabetic retinopathy
(PDR), diabetic macular edema (DME), neonascular
glaucoma, retinopathy of prematurity, choroidal
neovascularization (CNV) and retinal vein
occulusions. For example, bevacizumab resulted in
the marked regression of neovascularization and
rapid resolution of vitreous hemorrhage within
several months﹝3﹞. Bevacizumab may also offer a
therapeutic benefit including antipermeability and
antiproliferative effects. However, as with all
antiangiogenic compounds, intravitreal injections
have to be repeated frequently for as long as the
disease process is active, leading to high rates of
repeat injections﹝9﹞.

To our knowledge, subretinal hemorrhages
may occur from a variety of etiologies, including age-
related macular degeneration (ARMD), trauma,
intraocular tumors, sickle cell disease, retinal tear in
primary rhegmatogenous retinal detachments and
complications of scleral buckling procedures﹝10﹞.
It may damage the sensory retinal tissue by means of
the limitation of the passage of nutrition to the retina
﹝11﹞, shrinkage of the outer retinal layers owing to
clot formation, and the release of toxic substances
such as fibrin, iron, and hemosiderin ﹝ 12,13 ﹞ .
Toxic effects of subretinal blood can be evidenced 24
hours after the occurrence. The literature included a
few reports describing subretinal hemorrhage
management by surgery. Wade et al demonstrated the
subretinal blood clots were treated with pars plana
vitrectomy combined with internal drainage﹝14﹞.
Unfortunately, poor visual outcome was found.
Subretinal injection of recombinant tissue
plasminogen (tPA) during pars plana vitrectomy
followed by an intravitreal gas tamponade was
proposed by Haupert et al﹝15﹞. Until now, Chawla
er al. proposed that the intravitreal tPA and
perfluoropropane gas infusion for the treatment for
submacular hemorrhage. The tPA would
enzymatically liquefy the blood, which would then be
pneumatically displaced inferior in the subretinal
space without vitrectomy﹝16﹞.
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Characterization of the molecular and cellular
processes involved in vascular growth and cellular
and hypermeability has led to the recognition that the
angiogenic growth factor and vascular permeability
factor VEGF play pivotal role in the retinal
microvascular complications of subretinal
hemorrhage. Thus, VEGF represents an important
target for therapeutic intervention in this condition.
Recently reports attested to the benefit of
bevacizumab were used in the treatment of subretinal
hemorrhage.

Over the last decades, the use of intravitreous
injection (IVT) has gained increasing acceptance in
the therapeutic management of many intraocular
diseases, affecting the posterior segment. For
example, we can use the intravitreous injection of
antiviral agents in treating the cytomegalovirus
(CMV) retinitis. In addition, IVT injection of various
gases (SF6 or C3F8) has been used for the
management of retinal detachment in the setting of
pneumatic retinopexy. Recently IVT triamcinolone
acetonide (Kenolog) injection is under investigation
for a number of disorders, including macular edema
and retinal edema and retinal neovacularization
﹝17﹞.

The potential advantages of IVT injection have
been become more widely appreciated and the
number of possible applications has been grown.
With over 15,000 annual IVT injections worldwide,
bevacizumab is rapidly becoming one of the popular
methods in the treatment of many diseases. However,
questions have arisen regarding risks associated with
the route of administration. Several potential
complications of IVT can be vision-threatening and
even life-threatening. Surprisingly, systemic adverse
events were reported. Anti-VEGF agents gain access
to the systemic circulation following an intravitreal
injection. Systemic blockade can give rise to various
complications. These may include acute elevation of
systemic blood pressure, epistaxis, hemoptysis,
proteinuria, delayed wound healing after surgery, and
impaired reproductive function ﹝ 17,18 ﹞ . Other
severe problems included the cerebrovascular
accidents, myocardial infarctions, iliac artery
aneurysms, toe amputations and deaths ﹝19﹞. In
addition, as many as 5% of all patients using
systemic bevacizumab in combination with
chemotherapy may have an increased risk of
developing a serious or fatal thromboembolic event.

Ocular complications included increased
intraocular pressure, cataract, bacterial
endophthalimitis, tractional retinal detachment,
uveitis, rhegmatogenous retinal detachment and
vitreous hemorrhage﹝20﹞. Some of these problems
may be solved by lowering intraocular pressure

agents, topical steroids and even further surgery.
However, the possibilities of vision loss may be
threatening to the patients. For example, bacterial
endophthalmitis is an expected and dreaded
complication of any intravitreal injection. The rate
varies from 0.04% to 0.33% Sterile technique and
antisepsis with instillation of topical povidone iodine
5% into the conjunctival fornix prior to an intravitreal
injection may reduce the risk of endophthalmitis
﹝21﹞. We also cannot ensure the safety of IVT
injection. Another troubling complication is
tractional retinal detachment. After the IVT injection,
the neovacularization may regress. We found that the
resulting fibrous scar tissue led to the development or
progression of tractional retinal detachment. This
disease needed further complicated surgeries and the
outcome was always bad.

Risk assessment of IVT injection is complex.
Studies reporting risks for IVT cross a number of
indications and underlying pathologic conditions.
Moreover, the occurrence of complications directly
related to the toxicity of administration compounds
confounds estimations of the prevalence of
complications related to the IVT injection procedure
itself.

Another issue that has been addressed is the
legal problem resulting from complications occurring
with off-label therapy. Bevacizumab is not legally
approved for intraocular use in Taiwan. Intraocular
inflammation has been reported with intravitreal
injection of bevacizumab. The possibility of
myocardial infarction, stroke and even mortality may
impact the relationship between patients and
ophthalmologist. The doctors may be bothered by the
annoying medical disputes.
In our reports, the use of deep peri-ocular and sub-
tenon’s injection was a safer approach. No 
ophthalmological and systemic complications were
found. The pharmacokinetic characteristics of
compounds of peri-ocular injection remained
unknown and deserved further study. However, the
technique may be another alternative.

4. Conclusion
Deep periocular injection of bevacizumab was

effective in the treatment of subretinal hemorrhage
without safety concerns. It can induce the effective
regression of retinal neovascularization and rapid
clearance of the hemorrhage. It can be used as an
adjunctive with laser photocoagulation and to enhance
the absorption of subretinal hemorrhage with
subsequent deferral operation. This method was shown
to be safer than intravitreal injection. Deep periocular
injection may be another safe procedure.
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Fig.1A︰Fundus of the left eye showed massive
subfoveal subretinal hemorrhage.

Fig.1B︰The subretinal hemorrhage had disappeared
dramatically after deep pericular injection of avastin
for three months.

Fig.2A ︰ Optical coherence tomography showing
variable reflectivity of the retinal pigmentary
epithelium suggestive of choroidal neovascular
membrane with subretinal blood and large pigmentary
epithelial detachment

Fig.2B︰Optical coherence tomography showing
the relatively normal macular region after
3-month follow up.

Fig.3A. ︰ Red free image of right eye showing
submacular hemorrhage along with pigmentary
epithelial detachment.

Fig.3B. ︰ Color fundus showed normal appearance
after four months.

Fig.4A.︰Red free image of left eye showing vitreous
hemorrhage combined with subretinal hemorrhage.

Fig.4B.︰The color fundus revealed that the vitreous
hemorrhage and subretinal hemorrhage had absorbed
after three months.
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Abstract: Assessment of the efficacy of using intraumbilical vein (IUV) injection of Oxytocin in active 
management of the third stage of labor and reducing blood loss and length of the third stage. In a randomized 
double-blind clinical trial, 200wemen undergoing vaginal delivery without any risk factor for postpartum 
hemorrhage recruited. 100 assigned to receive 10 international units (IU) oxytocin diluted in 9cc ringer by IUV 
injection and 10cc ringer by peripheral vein injection and 100 assigned to receive 10cc ringer by IUV injection and 
10 international units (IU) oxytocin diluted in 9cc ringer by peripheral vein injection. Active management of labor 
(prophylactic injection of 20IU oxytocin after clamping of umbilical cord and controlled cord traction) was used in 
both groups. Pre delivery and post delivery hemoglobin level was assessed. The primary outcome was change in 
hemoglobin levels and duration of the third stage of labor. The third stage of labor was significantly shorter in IUV 
injection group (4.2 ± 4.1 minutes compared with 5.5 ± 4.5 minutes, respectively; p=0.03). An additional uterotonic 
agent in case group was needed less than the controlled group (P=0.03). Mean drop in hemoglobin levels in 
intervention group was 1.5±0.96 (95% CI 1.16-1.53) and in control group was 1.35±0.94 (95% CI 1.3-1.7) and there 
was significantly difference in this respect in two groups (p-value = 0 .228). IUV injection of Oxytocin with the 
active management of the third stage of labor significantly reduced the rate of additional uterotonic agents and 
duration of third stage of labor. The hemoglobin reduce in the intervention group was lower compared to the control 
group but this difference was not analytically meaningful. Need to manual removal of the placenta, Hb levels after 
24 hours after delivery, and placenta emersion time more than 15 minutes was lower in the group receiving oxytocin 
but the difference was not significant.  
[Farideh Movahed, Reyhaneh Ramazan Nejhad, Ezzatalsadat Haji Seid Javadi, Amir Javadi, Fatemeh Lalooha, 
Omid Mashrabi. Efficacy of intraumbilical vein (IUV) injection of oxytocin in active management of the third 
stage of labor. Life Sci J 2012;9(4):1242-1246] (ISSN:1097-8135). http://www.lifesciencesite.com. 186 
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1. Introduction 

Postpartum hemorrhage as a major cause of 
maternal death worldwide, and is the cause of 
approximately half of all maternal deaths in 
developing countries (Belghiti, 2011) and even in 
many developed countries, the postpartum 
hemorrhage is one of the major causes of admission 
of mothers to intensive care units(Mercier and Van 
de Velde, 2008). In countries with poor health 
services, the impact of bleeding in maternal mortality 
is also higher than this statistics. 

The Delivery hemorrhage is the cause of 
12% of all maternal mortalities (Rossi and Mullin, 
2012) and occurs in its highest rate after delivery. 
The common causes of postpartum hemorrhage, 
includes bleeding from the site of implantation of the 
placenta, genital and nearby organs trauma or both of 
them (Cunningham, 2010). 

Hemostasis of Placental implantation site is 
first established with the contraction of myometrium 

and thrombosis of the vessel lumens. As a result, 
parts attached to the placenta or large blood clots 
which impede efficient contracting of Myometrium, 
can disrupt hemostasis in the placental implantation 
site (Cunningham, 2010). 

In the third stage of labor due to a partial 
and transient placental detachment, some degree of 
bleeding is unavoidable and sometimes the placenta 
can not be separated the uterus. 

Prescribing oxytocin before the passing of 
placenta reduces the amount of bleeding 
(Cunningham, 2010). If there is a massive bleeding 
and placenta can not pass automatically, manually 
removing of the placenta should be carried out and 
stunning or anesthesia is required and aseptic surgical 
techniques must be used (Cunningham, 2010). 

By Using of Oxytocin as injection into the 
umblical vein, high concentrations of oxytocin 
reaches the placenta and causes the contraction of 
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uterus ,faster separation of placenta and reducing the 
time of the third stage of the labor(Harara, 2011). 
This method has been used in most studies in the case 
of residual placentas (Retained Placenta) which has 
also been beneficial. (Güngördük, 2010). 

With regard to the high prevalence of the 
iron deficiency anemia in our country finding a way 
to reduce the postpartum bleeding is necessary in the 
past studies it has been proven that oxytocin injection 
to the umblical vein reduces the labor bleeding and 
prevent the hemoglobin decrease after the delivery 
and the aim of this study is to evaluate the effect of 
the oxytocin injection to the umblical vein in 
management of the 3rd stage of the delivery and 
reducing the blood loss during this stage of the 
delivery. 
 
2. Material and Methods  

In a double blind randomized clinical trial in 
Ghazvin Kowsar hospital of the Qazvin medical 
university in 2011 we studied the effect of the 
oxytocin injection to the umblical vein in 
management of the 3rd stage of the delivery and 
reducing the blood loss during this stage of the 
delivery in the term pregnant women. 

We selected 200 pregnant women randomly 
amongst pregnant women attending to the 
gynecology ward of Qazvin Kowsar hospital and 
enrolled them to the study, then we divided the m 
randomly in to two equal groups .the patients was 
blind to the drug which used for them. Blood sample 
for checking the baseline hemoglobin was taken in 
the first stage. 

After the second stage of the delivery we 
injected 20 units of oxytocin solution in 1 liter of 
ringer serum with rate of 10 cc per minute 
intravenously. 

The intervention group received 10 IU 
oxytocin diluted in 10 ml Ringer's serum for 2 min in 
the umbilical vein proximal to the site of umbilical 
cord clamping and 10 cc of Ringer's serum as a 
placebo in a peripheral vein is injected from 
angiocath. 

The control group received 10 units of 
oxytocin diluted in 10 ml Ringer’s serum in a 
peripheral vein over 2 min and 10 ml of Ringer's 
serum as placebo in in the umbilical vein proximal to 
the site of umbilical cord clamping. 

If the placenta delivery takes more than 30 
minutes or if there is severe bleeding the placenta 
was removed manually. 

In addition, if a patient was suffering from 
uterine atony, the additional uterotonic drugs were 
used .these cases is recorded in our study. 

If the patient’s postpartum hemoglobin decline was 
sharper or had symptoms of acute anemia, 
transfusion was performed for the patient. 

All patients were monitored for up to one 
hour after delivery and their vital signs were 
monitored every 15 minutes. Patients were examined 
for Oxytocin complications including hypotension 
and cardiac arrhythmia, bleeding and uterine atony. 
Inclusion Criterias: 

37 to 42 weeks gestational age, singleton 
pregnancy, alive fetus with cephalic presentation, 
2500 to 4500 gr birth weight, parity 1 to 3, normal 
vaginal delivery. 
 
Exclusion criteria: 

Blood pressure equal to or greater than 
140/90, placenta previa, placental abruption, a history 
of bleeding after delivery in previous pregnancies, 
history of curettage or cesarean delivery or uterine 
scar, polyhydramnios, known uterine anomalies, 
abnormal placental adhesion, coagulation disorders, 
forceps or vacuum delivery, extensive episiotomy or 
vaginal and cervical tears that require extensive 
repairs in the operating room. 

We also compared the two groups for 
During the third stage of labor, percentage of residual 
placenta after 15 minutes, hemoglobin decrease 24 
hours after delivery, the need to manual or 
instrumental removal of the placenta, the need for 
transfusion, medical complications and the need to 
obtain additional uterotonic drugs. 

 
Ethical considerations: 

A drug used in this study, oxytocin which 
used in this study is routinely given to all patients 
after delivery and there is no complications recorded 
of its injection till now in the umblical cord. All 
injections were through the primary angiocath site. 
At the beginning of study written consent is obtained 
from all patients who are enrolled into the study. 
Problems and limitations: 

The best time for hemoglobin check for 
patients is 48 to 72 hrs after the delivery and since we 
could not admit the patients for 2 or 3 days all 
hemoglobin checks was in 24 hrs after the delivery 
The obtained data was coded and then entered into a 
computer and statistically analyzed by SPSS 
software. T-Test and chi-square test were used for 
data analysis. Significance level for tests was 
determined as 95% (P< 0.05). 
 
3. Results  

In this clinical trial, one patient in the third 
stage of labor in addition to 20 units of oxytocin 
injection of Ringer's serum, 10 units of oxytocin was 
injected into a peripheral vein and diluted to 100 
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patients and another 20 units oxytocin in Ringer's 
injection of serum, 10 units of oxytocin diluted was 
injected into the cord. 

We also compared the two groups for 
During the third stage of labor, percentage of residual 
placenta after 15 minutes, hemoglobin decrease 24 
hours after delivery, the need to manual or 
instrumental removal of the placenta, the need for 
transfusion, medical complications and the need to 
obtain additional uterotonic drugs. 
Mean age, gestational age, parity, gravidity, first 
Hemoglobin, the frequency of induction and 
episiotomy and birth weight in the two groups are 
shown in Table 1. 

Odds ratio of induction compared with 
control group (95% CI 0.4-1.45) was 1.3, which 
means the intervention group was under induction 1.3 
times more than 1 control groups were equal (Table 1 
and Figure 1). 
 
Table 1. Evaluation of parameter between two groups 
 Group 

P 
Case Control 

Age  25.28 ± 5.30 25.35 ± 5.57 0.890 
Parity 0 40 46 

0.632 1 32 31 
2 28 23 

Gravidity 1 41 46 
0.732 2 32 31 

3 27 23 
Gestational age 39.1 ± 1.1 39 ± 1.1 0.455 
Infant weight 3303.8 ± 366.3 3288 ± 435.7 0.782 
Primary Mother Hb 12.8±0.98 12.6±1.17 0.269 
Induction 23% 28% 0.517 
Episiotomy  66% 58% 0.244 

 
Table 2. Finding between two groups after 
intervention 
 Group 

P 
Case Control 

Manual separation of the 
placenta 

2(2%) 5(5%) 
0.445 

Need for transfusion  0 1(1%) 1 
Need to additional uterotonic 
drugs 

2(2%) 10(10%) 
0.033 

Third stage labor time 4.2±4.11 5.53±4.52 0.031 
Hemoglobin drop -

1.35±0.94 
-1.5±0.96 0.228 

placenta emersion time more 
than 15 minutes 

2(2%) 5(5%) 0.445 

Drug complication 0 0  - 
Hemoglobin 24 hour after 
labor 

11.5±1.2 11.1±1.3 0.065 

 
There were no statistically significant 

difference in the findings of the two study groups 
regarding gestational age, parity, gravidity, birth 
weight, induction and episiotomy rates found no 
statistically significant difference (p> 0.05) and both 
groups to review in the study were matched. 

Mean delivery time in the control group 4.11 
± 4.2 min (95% CI 3.38-5.02) and 4.52 ± 5.53 
minutes in the control group (95% CI 4.63-
6.42)which was significantly lower in the 
intervention group (P=0.031). 

In 2% of patients in the intervention group 
and 5% of control the placental enersion takes more 
than 15 minutes (p-value = 0.445) (Table 2). 

The mean hemoglobin 24 hours after 
delivery in intervention group was 11.5 ± 1.2 (95% 
CI 11.2-11.7) and in the control group was11.17 ± 
1.3 (95% CI 10.9-11.4) (p = 0.065) (Table 2 and 
Figure 2). 

Mean drop in hemoglobin levels in 
intervention group was1/5±0/96 (95% CI 1.16-1.53) 
and in control group was 1/35±0/94 (95% CI 1.3-1.7) 
and there was significantly difference in this respect 
in two groups (p-value = 0 .228) (Table 2). 

In 2% of control group and 10 % of 
intervention group there was a need for using the 
uterogenic agents that this number patient group was 
significantly lower in intervention group than control 
group(p = 0 .033) (Table 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Distribution of patient's hemoglobin before 

labor 
 
 
 
 
 
 
 
 
 

Figure 2. Distribution of patient's hemoglobin 24 
hour after labor 

 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

1245 

4. Discussion 
Oxytocin's role in accelerating the third 

stage of labor and its effect on the placenta and 
reduce bleeding after delivery is clear. Intravenous 
and intramuscular use of Uterogenic agents and 
oxytocin is approved in references. 

This study was based upon the hypothesis 
that injection of oxytocin in the umblical cord vein 
can reduce the third stage of delivery and the amount 
of the bleeding after the delivery 

From 1980s, few studies have been 
performed in this subject these studies have evaluated 
the uterotonic agents injection in the umbilical cord 
and they have concluded that "the drug can pass 
through the placenta and umbilical vein and reach 
uterine artery. Most of these studies have been cases 
where the placenta could not separate spontaneously 
and manual separation of the placenta was 
done(Belghiti, 2011). 

In our study, injection of oxytocin into the 
umbilical vein compared with peripheral intravenous 
injection and its results in the third stage of labor. 
The aim of this study was to compare the drug 
injection to umblical cord with its injection to 
umblical vein. 

In past studies, the drug is injected only in 
the cord and its effect was compared with placebo 
(Güngördük, 2010). 

If we assume that even a small percentage of 
the drug can reach the placenta from the cord, in any 
case much more uterotonic drugs is received by the 
intervention group to improve the results. 

Approximately all patients admitted for 
delivery has an intravenously open way to receive the 
drug, whether is it necessary to examine the effect of 
injection on the cord? In urgent situations where 
delivery is made and there is not an intravenous way 
to inject the drugs can we use umbilical cord vein as 
a way to access the placenta and injection of 
uterotonic agents to prevent uterine atony, bleeding 
and residual placenta. 

In our study, there was no statistically 
significant difference between two groups regarding 
gestational age, number of pregnancies, number of 
previous birth weight infants, episiotomy performed 
and results were similar for both groups. 

In our study and in the intervention group 
the time of the third stage of the delivery was 4.2 ± 
4.11 and in control group was 5.53 ± 4.52 minutes 
which was meaningfully lower in intervention group, 
as a result the oxytocin injection to the umblical cord 
can increase the speed of placental emersion This 
result probably reflects the higher speed access to the 
uterine oxytocin in the intervention group. 

In a study by Reddy and et al study, the third 
stage time of the delivery was 4.1 minutes in the 

group with oxytocin injection to the umblical vein 
and 9.4 minutes in the group with injection of normal 
saline in umblical vein (Reddy and Carey, 1989). 

Weeks and colleagues injected 50 units of 
oxytocin in the umbilical vein which this injection 
precipitate the placental separation (Weeks, 2010). 
Gungorduk and et al. conducted a study in 2010 in 
Turkey, with the aim of evaluating effect of injecting 
the oxytocin in the umblical cord and stated that the 
duration of stage 3 in the group receiving oxytocin 
into the umbilical vein was 4.5±1.6 minutes and in 
placebo group, 9.7±4.3 minutes which was 
significantly lower in the intervention group (P 
<0.001). (Güngördük, 2010). 

In our study, approving the above results the 
third stage of labor in the intervention group was 
significantly lower than control indicating greater 
impact of umbilical vein injection of oxytocin in the 
third stage of labor is accelerating. 

In our study the need to use additional 
uterrotonic agents was 2% in intervention group 10% 
in control group which was significantly lower in in 
the intervention group as a result the injection of 
oxytocin in umblical vein in the third stage of 
delivery reduces the uterine atony, need for using the 
additional uterotonic drugs to prevent the bleeding. 

In the study of Gungorduk and colleagues 
the need for uterotonic agents in the oxytocin 
receiving group was 1 person(0/5%) and in the 
placebo group was 7 persons(3.4%) that was 
significantly lower in the oxytocin group(p=0.03) 
(Güngördük, 2010). 

Reddy and colleagues stated 373 cc blood 
loss in the intervention group 135 cc in control group 
(8). 

In the study of Gungorduk and colleagues 
the amount of bleeding in the administration of 
oxytocin group was 195.3±81 cc and in placebo 
group, 288.3±134 cc, which was significantly lower 
in the group receiving oxytocin. (P <0.001) 
(Güngördük, 2010). 

In the study conducted by Gungorduk and 
colleagues (Güngördük, 2010) the oxytocin injection 
to umblical vein has been compared with the placebo 
injection to the umblical cord but we compared 
oxytocin injection to umblical cord with the injection 
of oxytocin to a peripheral vein to determine if 
reaching to the placenta in peripheral vein is faster or 
by the umblical vein. 

In our study the prescription of oxytocin was 
equal for both groups and the difference was only in 
the route of administration but the in the Gungorduk 
et al study (Güngördük, 2010), the intervention group 
received oxytocin while the control group did not 
receive oxytocin. We can conclude that in their study 
the intervention group receives more uterotonic 
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agents than the control group and the uterine also 
receive more uterotonic agents and this improves the 
results in the point of bleeding and the hemoglobin 
loss. 

We also should consider the laboratory 
faults in the measurement of the Hb and its better to 
use a method with the fewest faults after the delivery. 
Our study reveals that oxytocin injection to umblical 
cord has no advantages to its injection to the 
peripheral vein in reducing bleeding the third stage of 
the labor. 

The need to manual removal of the placenta 
in our study and in the control group was in 5 patients 
(but there were not significant difference between the 
two groups (p=0.445) 

The rate of placenta remaining in the study 
by Gungorduk after 15 minutes and the need for 
curettage was 1 person in placebo group and there 
were not case like that in the oxytocin receiving 
group that the difference was not meaningful between 
the two groups(p=0.49). 

In our study there was only one case who 
needed the transfusion in the control group and there 
were not significantly difference between two groups 
(p=1).  

In the study by Gungorduk and colleagues 
there also was just 1 case of transfusion requirement 
in the placebo group and two groups was not 
different analytically (p=0.49)( Güngördük, 2010). 
Conclusion 

With regards to the findings of this study we 
can conclude that the oxytocin injection to the 
umblical cord comparing with its injection to a 
peripheral vein has no advantages in reducing the 
postpartum hemorrhage whereas it can reduce the 
need for the use of other uterotonic agents and the 
time of the 3rd stage of delivery. The hemoglobin 
reduce in the intervention group was lower compared 
to the control group but this difference was not 
analytically meaningful. 

Need to manual removal of the placenta, Hb 
levels after 24 hours after delivery, and placenta 
emersion time more than 15 minutes was lower in the 
group receiving oxytocin but the difference was not 
significant. 
Recommendations 

With regards to the findings of this study we 
can conclude that the oxytocin injection to the 
umblical cord comparing with its injection to a 
peripheral vein has no advantages in reducing the 
postpartum hemorrhage whereas it can reduce the 
need for the use of other uterotonic agents and the 
time of the 3rd stage of delivery and these findings 
shows the advantages of this methods. So performing 
other similar studies with the population more than 
this study to evaluate the volume of the hemorrhage 

in the oxytocin receiving group and in the control 
group to eliminate the Hb measurement faults is 
recommended. 

In addition if the results of oxytocin 
injection to the umblical cord can be comparable with 
its injection to a peripheral vein and in the cases 
which there is need for injecting the uterotonic agents 
and the peripheral vein is not available the umblical 
cord can be used for injection and preventing the 
delivery hemorrhage and to facilitate the placental 
removal. 
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Abstract: Determining the relationship between maternal serum homocysteine level and severity of preeclampsia. 
In a cross-sectional descriptive-analytical study, maternal homocysteine level was assessed in patients with mild and 
severe preeclampsia. The mean level was assessed by electro-immunoassay enzyme test.  No significant difference 
was observed in age, parity and abortion history among pregnant mothers. The mean serum homocysteine level was 
5.5±1.6 in control group, 6.3±1.9 in mild preeclampsia and 8.9±4.1 in severe preeclampsia. The mean serum 
homocysteine level was significantly higher in women with severe preeclampsia than in control group (P<0.001), 
but no significant difference between normal pregnant women and those with mild preeclampsia (P=0.12). This 
study revealed a direct relationship between concentration of serum homocysteine and severity of preeclampsia. 
However, in mild preeclampsia, the concentration of serum homocysteine slightly changes with no significant 
difference. It is deducted that low homocysteine concentration makes slight changes to vascular endothelium.  
[Ezzatalsadat Haji Seid Javadi, Fatemeh Ghorbali, Mohammadreza Sarookhani, Amir Javadi, Omid Mashrabi. The 
relationship between the level of homocysteine in mother's serum and the intensity of preeclampsia. Life Sci J 
2012;9(4):1247-1249] (ISSN:1097-8135). http://www.lifesciencesite.com. 187 
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1. Introduction 

Preeclampsia is one of the most important 
factors for mortality during pregnancy. Etiology of 
preeclampsia is not yet clear, but what is certain is 
that a variety of disorders that lead to vascular spasm 
and endothelial dysfunction may play a crucial role in 
its occurrence (Cunningham, 2010). In its 
metabolism cycle, homocysteine is metabolized into 
cysteine or methionine, and these two need vitB2, 
vitB12, vitB6 and folic acid cofactors; hence, in cases 
of deficiency of the mentioned cofactors, 
hyperhomocysteinemia occurs (Cunningham, 2010).  

Thickening the intima layer of arteries, 
Hyperhomocysteinaemia reduces the elasticity of the 
lamina and hypertrophies the Smooth muscle tissue. 
Also, Thiolactone, metabolite of homocysteine, 
attaches to LDL of macrophages and produces 
atherosclerotic plaque in vascular intima layer (Tug, 
2003). Hyperhomocysteinemia causes oxidative 
stress, increased level of lipid peroxides, increased 
activity of antioxidants and reduced level of nitric 
oxide, which can lead to dysfunction of endothelial 
cells(Urmila, 2009).  

Homocysteine level in normal non-pregnant 
people is about 5-15 μmol/L, while it decreases to 3.3 
to 7.5 μmol/L during pregnancy (Cotter, 2001). This 
reduction may be the result of increased level of 

estrogen, Hemodilation, or due to increased 
consumption of methionine by the mother and fetus 
(Hoque, 2008).  

Given the above, the level of homocysteine 
is expected to be higher in patients with preeclampsia 
than normal pregnant subjects. The aim of this study 
is to determine the relationship between maternal 
serum homocysteine level and severity of 
preeclampsia. 
 
2. Material and Methods  

In a descriptive-analytical case-control study 
on 168 pregnant mothers referred to the Kawthar 
Hospital of Qazvin University of Medical Sciences, 
the relationship between maternal serum 
homocysteine level and severity of preeclampsia was 
investigated.  

All patients were divided into three groups: 
The first group (the control group) consisting of 60 
pregnant women without hypertension and with 
gestational age of 37 who were nominated for 
termination of pregnancy. The second group included 
55 pregnant women with mild preeclampsia, and the 
third group included 53 pregnant women with severe 
preeclampsia.  

Exclusion criteria: Occurrence of Chronic 
HTN (blood pressure greater than or equal to 90/140 
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prior to the 20 th week of pregnancy or before 
pregnancy without symptoms of mild and severe 
preeclampsia), anemia (Hb < 11), chronic hepatic 
diseases, renal diseases, a history of repeated 
abortions (More than 2 abortions), placental 
abruption, smoking, diabetes, anti-folate drugs such 
as Methotrexate and anticonvulsants.  

A 2cc blood sample was taken from all 
women under study after 8 hours of fasting and kept 
on EDTA anticoagulation. Immediately, the plasma 
was extracted and kept frozen till the test time. In this 
research, the homocysteine of blood was assessed 
using electroimmunoassay enzyme test (EIA) kit.  
The obtained data was coded and then entered into a 
computer and statistically analyzed by SPSS 
software. ANOVA test was used for data analysis. 
Significance level for tests was determined as 95% 
(P< 0.05). 
 
3. Results 

The mean age was 26.5 ± 5.8 years in the 
control group, 28.8 ± 6.3 in mild preeclampsia group, 
and 27.7 ± 5.8 years in severe preeclampsia group 
that there was no significant difference in the mean 
age of the patients under study among the three 
groups (P=0.11).  

The mean parity was 1.8 ± 0.9 in patients of 
the control group, 2.1 ± 1.5 in patients with mild 
preeclampsia, and 21.1 ± 1.4 in patients with severe 
preeclampsia that there was no significant difference 
in the mean parity of the patients under study among 
the three groups(P=0.4). 

The mean serum homocysteine was 5.5 ± 
1.6 μmol/L in the range of 3-10.3 μmol/L in control 
group patients, 6.3 ± 1.9 μmol/L in the range of 3-
12.1 μmol/L in patients with mild preeclampsia, and 
8.9 ± 4.1 μmol/L in the range of 5.3-27.8 μmol/L in 
patients with severe preeclampsia (Table 1).  

Serum homocysteine level in patients with 
severe preeclampsia were significantly higher 
(P<0.001); but there was no significant difference in 
the mean serum homocysteine level between patients 
with mild preeclampsia and the control group patients 
(P=0.12) (Table 1). 

 
Table 1. Age, parity and level of serum homocysteine 

between three groups of patients 

P_V 

Groups  
Sever 

Preeclampsia 
(n=53) 

Mild  
Preeclampsia 

(n=55) 

Control 
Group 
(n=60) 

0.11 27.7 ± 5.8 28.8 ± 6.3 26.5 ± 5.8 Age(year) 
0.4 2.1 ± 1.4 2.1 ± 1.5 1.8 ± 0.9 Parity 

<0.001 8.9 ± 4.1 6.3 ± 1.9 5.5 ± 1.6 Homocysteine 

 
4. Discussion 

In this study, the mean maternal serum 
homocysteine in the third trimester of pregnancy in 

pregnant mothers in the control group was 5.5 ± 1.6 
μmol/L that had decreased compared to non-pregnant 
people.  

Total maternal serum homocysteine level 
was increased in preeclamptic women and 
hyperhomocysteinemia was associated with severity 
of preeclampsia (Khosrowbeygi, 2011). 

Bergen, in the study "Department of Clinical 
Chemistry, Department of Public Health, Erasmus 
University Medical Centre, Rotterdam, Netherlands" 
showed that high homocysteine and low folate 
concentration in early pregnancy may adversely 
influence placentation and subsequently, affect the 
success of pregnancy and birth outcomes (Bergen, 
2012). 

Mislanova and et al. suggested that 
disordered placental folate-related metabolism may 
be one of the pathogenetic factors in preeclampsia 
(Mislanova, 2011). 

Different studies have confirmed that 
elevated tHcy is a risk factor for sub-fertility, 
congenital developmental defects, preeclampsia, and 
intrauterine growth retardation(Murphy, 2011). 

In the study by Walker at 1999, the mean 
serum homocysteine in pregnant women with normal 
pregnancies in the third trimester was 5.5 
μmol/L(Walker, 1999) that the same was in our study.  

In our study, the mean serum homocysteine 
was 5.5 ± 1.6 μmol/L in the control group patients, 
6.3 ± 1.9 μmol/L in patients with mild preeclampsia, 
and 8.9 ± 4.1 μmol/L in patients with severe 
preeclampsia.  

As is known, vascular spasm, endothelial 
destruction and dysfunction plays a vital role in 
occurrence of preeclampsia and 
hyperhomocysteinemia is one of the factors causing 
oxidative stress and endothelial cell dysfunction. In 
many studies, increased homocysteine level in 
preeclampsia has been proven, but fewer studies have 
proceeded to compare the homocysteine level in mild 
and severe preeclampsia.  

In the study by Urmila and et al. in 
India(Urmila,2009), and the study by İngec and et al. 
in the Ataturk University School of Medicine, Izmir, 
Turkey(İngec, 2005), they showed that there was no 
significant difference in homocysteine level between 
pregnant women with normal blood pressure and 
those with mild preeclampsia, but there was a 
significant difference between pregnant women with 
severe preeclampsia and those with normal blood 
pressure.  

In the study by Dudani and et al, there was a 
significant difference in homocysteine level between 
hypertensive pregnant women and those with mild 
preeclampsia (Dudani, 2006) which is inconsistent 
with our study.  
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Acilmis and et al. showed that maternal and 
fetal serum homocysteine levels were found to be 
significantly higher in severe preeclampsia group 
than in mild preeclampsia and control groups, 
suggesting that elevated level of serum 
homocysteine might be associated with severity 
of preeclampsia (Acilmis, 2011). 

As can be observed, in all studies, there is a 
direct relationship between homocysteine level and 
severe preeclampsia.  

In different studies, contradictory results 
have been obtained about the significant increase in 
homocysteine in mild preeclampsia. It may be 
concluded from the above discussions that low 
concentration of homocysteine slightly affects the 
endothelium and has a subtle role in occurrence of 
preeclampsia. More prospective studies are needed to 
clarify this issue. This important goal may be 
achieved by measuring serum homocysteine during 
the first trimester of pregnancy and follow up of 
patients in terms of affliction by preeclampsia. 
 
Conclusion 

This study revealed a direct relationship 
between serum homocysteine concentrations with 
severe preeclampsia. However, in mild preeclampsia 
the concentration of serum homocysteine changes 
trivially and there is no significant difference. It can 
be deducted that the low concentration of 
homocysteine makes trivial changes in vascular 
endothelium. 
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Abstract: Epilepsy is a disorder of brain electrical activity that may lead to recurrent seizures. Changes in serum 
levels of some trace elements such as Zinc and Copper can be observed in patients with Epilepsy. The aim of this 
study was evaluating the serum levels of copper and zinc in patients with epilepsy on long term treatment of 
anticonvulsant agents in Tabriz children’s hospital. In a case control descriptive –analytical study in the children’s 
diseases department of Tabriz children’s hospital we evaluated the serum levels of copper and zinc in patients with 
epilepsy and compared them with healthy subjects. The two groups were matched for age, gender, weight and 
height. The mean zinc level in children with epilepsy is 0.30 ± 0.13 and 0.93 ± 0.25 μg/ml respectively which was 
lower meaningfully in epileptic patients. The copper level in patients with epilepsy was 1.06 ± 0.36 μg/ml and in 
control group was 0.39 ± 0.21 μg/ml respectively which was significantly higher in the case group. Serum copper 
levels in epileptic children under drug treatment are higher than in healthy children. Also, serum zinc levels in these 
patients are significantly lower than in healthy people. The use of one drug or multiple drugs in the treatment of 
epileptic patients have made a significant difference in the levels of serum copper and zinc and also the serum level 
of Zinc in patient under treatment with Phenobarbital, Phenytoin, Carbamazepine, Valproate sodium, Clonazepam, 
Topiramate and Primidone was significantly lower and the serum level of Copper in patients winder treatment by 
Phenobarbital, Phenytoin, Carbamazepine and Valproate sodium was significantly higher.  
[Lida Saboktakin, Mohammad Barzegar, Amir Ghorbani Hagh Jo, Mohammad Emamalizadeh. Study on serum 
Copper and Zinc level of children with epilepsy during long term therapy with anticonvulsants. Life Sci J 
2012;9(4):1250-1254] (ISSN:1097-8135). http://www.lifesciencesite.com. 188 
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1. Introduction 

Epilepsy is a disorder of brain electrical 
activity that may lead to recurrent seizures. Type of 
seizure depends on the part of the brain involved and 
various causes can lead to the seizure. The absence of 
a specific cause for the seizures Epilepsy is called 
primary or idiopathic (Gaby, 2007). 

The exact mechanism of epilepsy is largely 
unknown. The routine treatment of the epilepsy is the 
using of the anticonvulsants agents. The use of such 
drugs mainly controls the disease or can reduce the 
times of the seizure, but in some patients, treatment is 
not effective or patient suffers repeated seizures. 
Recent researches have shown that a specific diet, 
micronutrients, and hormones are useful in the 
treatment of patients with Epilepsy (Sołowiej and 
Sobaniec, 2003). With regard to the fact that the Zinc 
is a regulator of the glutamic acid decarboxylase 
enzyme that has a major role in the production of the 
gamma amino butyric acid-an inhibitory 
neurotransmitter- and the deficiency of this enzyme 
can lead to epileptic disorders. Changes in serum 
levels of some trace elements such as copper can be 

observed in patients with Epilepsy. Besides these 
micronutrients to prevent or overcome the effects of 
certain deficiencies in the use of anticonvulsant drugs 
are effective (Tutor-Crespo, 2003). 

Barbeaus and colleagues examined the 
changes in serum levels of Zinc in patients with 
Epilepsy and stated that serum levels of zinc is low in 
these patients (Barbeau and Donaldson, 1974). Schott 
and colleagues showed that patients with epilepsy 
have a normal level of zinc and an elevated level of 
copper (Schott and Delves, 1978). Plum and 
colleagues in a study on patients with Epilepsy 
concluded that increased serum levels of copper in 
these patients (Plum and Hansen, 1960). 

In a study by the Tutor and his colleagues on 
49 patients with generalized and partial Epilepsy 
serum copper and zinc were compared to control 
subjects, it showed no difference in plasma levels of 
copper and zinc in these patients (Tutor-Crespo, 
2004). 

Sherifa and colleagues in a study on 70 
patients with epilepsy and 40 healthy children as 
controls Epilepsy showed that serum levels of Zinc   
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in patients on treatment (particularly with sodium 
valproate) is  high whereas Copper levels in these 
patients are low (Sherifa, 2004)  

With considering the fact that epilepsy and 
its frequents attacks have psychological and financial 
burden in the family and with regard to the previous 
studies result which has reported a variable results in 
the serum copper and zinc levels in these patients we 
designed a study to evaluate the serum levels of 
copper and zinc in patients with epilepsy on long 
term treatment of anticonvulsant agents in Tabriz 
children’s hospital. 
 
2. Material and Methods  

In a case control descriptive –analytical 
study in the children’s diseases department of Tabriz 
children’s hospital we evaluated the serum levels of 
copper and zinc in patients with epilepsy and 
compared them with healthy subjects. 

In this study, all children and adolescents 
with Epilepsy in 2010 during a visit to Children's 
Hospital and neurology clinic were enrolled in the 
study. 

Inclusion criteria included age under 18 
years, over one year duration of epilepsy, the top 25 
percentile in weight not using compounds containing 
copper and zinc in the past 6 months, not receiving 
other drugs but anticonvulsant drugs, no obvious 
intracranial pathology, absence of disease leading to 
recent surgery, Absence of seizures in at least 24 
hours before sampling, normal liver tests and renal 
tests, and other diseases were not. 

The control group has been selected from 
children attending in Children’s hospital general 
clinics to periodically controlling of the growth who 
had no known diseases. 

The control group was matched with the 
case group for age, gender, height and weight and 
had not used copper and zinc containing compounds 
in the past 6 months. For exact measurement of 
height and weight in children we used SECA weight 
and height meter. 

After overnight fasting venous blood 
samples was taken from the patient .the sample was 
centrifuged and serum was isolated in the laboratory 
and in Eppendrof tubes transported to the 
biochemistry laboratory of applied drug research 
center in -70° to measurement of serum levels of 
copper and zinc with atomic absorption 
spectrophotometry method.  

The serum Copper(sensitivity: 0.03 mg/l, 
detection Limit: 0.004 mg/l, Working Range: 0.018-
40. mg/l) and Zinc(sensitivity: 0.01 mg/l, detection 
Limit: 0.003 mg/l, Working Range: 0.01-30. mg/l) 
concentrations was determined by Atomic absorption 
methods, using CTA 3000 Atomic Absorption 

Spectrometer(ChemTech Analytical Instruments 
Limited, UK) equipped with Air/acetylene flame. 

In order to eliminate confounding variables, 
tests of liver and kidney were noted. The  National 
Center for Health Statistics (NCHS) standard curve 
was used to convert   weight and height to the 
standard Deviation Score (SDS). 
 
Statistical analysis: 

All data were analyzed using descriptive and 
deductive statistics methods by SPSS Ver. 15. The 
relation between qualitative data was evaluated using 
Chi-square test. And the relation between quality and 
quantity data were evaluated using T-test, ANOVA 
tests and the relation between the variables were 
evaluated using Pearson and Spearman correlation 
coefficient. P< 0.05 was considered meaningful. 
 
3. Results  

We studied the serum levels of copper and 
zinc in 50 epileptic patients with 50 healthy patients 
as control group. The two groups were matched for 
age, gender, weight and height. The demographic 
findings of both groups are shown in the table 1. 

The mean zinc level in children with 
epilepsy is   0.30 ± 0.13 and 0.93 ± 0.25 μg/ml 
respectively which was lower meaningfully in 
epileptic patients (figure 1). The copper level in 
patients with epilepsy was 1.06 ± 0.36 μg/ml and in 
control group was 0.39 ± 0.21 μg/ml respectively 
which was significantly higher in the case group 
(figure 2). Laboratory parameters of both study 
groups are shown in table 2. 

The family history of epilepsy and febrile 
convolution were positive  in 9% and 2% of epileptic 
patients, respectively that positive family history of 
epilepsy was significantly more in case group. 

Type of seizure and treatment and Response 
to treatment in patients with epilepsy upon gender is 
shown in table 3. 

Laboratory findings between two groups 
based on Type of seizure and treatment and Response 
to treatment were shown in table 4.  

The serum copper levels in patients with 
epilepsy had no linear correlation with laboratory 
parameters of study whereas the zinc levels of this 
group had a straight linear correlation with height 
percentile of patients(R=0.411,P=0.003) and an 
inverse linear correlation with the age of onset of 
epilepsy(R=-0.279,P=0.045).  

The serum level of Zinc and Copper of 
patients with epilepsy according to the type of 
medication used are shown in table 5 indicating the 
serum level of Zinc in patient under treatment with 
Phenobarbital, Phenytoin, Carbamazepine, Valproate 
sodium, Clonazepam, Topiramate and Primidone was 
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significantly lower and the serum level of Copper in 
patients winder treatment by Phenobarbital, 
Phenytoin, Carbamazepine and Valproate sodium 
was significantly higher.  

Onset of Epilepsy and treatment, Seizure 
count per month, Number of Drugs and Duration of 
treatment based on Type of seizure and treatment and 
Response to treatment were shown in table 6. 
 

Table 1. Demographics parameter of patients 
between two groups 

 Group  
 Case Control 

Gender 
Male 32 32 

1 Femal
e 

18 18 

Age 61.72 ± 39.99 61.52 ± 43.86 0.981 
Height 107.55 ± 20.41 109.56 ± 21.88 0.636 
Height Percentile-for-age 45.32 ± 21.82 53.90 ± 25.62 0.075 
Weight 19.85 ± 9.16 21.48 ± 11.49 0.434 
Weight Percentile-for-
age 

61.60 ± 20.51 63.15 ± 20.64 
0.708 

 
Table 2. Laboratory findings between two groups 
 Group 

P 
Case Control 

Copper 1.06 ± 0.36 0.39 ± 0.21 <0.001 
Zinc 0.30 ± 0.13 0.93 ± 0.25 <0.001 
Ceruloplasmin 0.37 ± 0.09 0.37 ± 0.09 0.699 
SGOT* 29.52 ± 6.43 26.96 ± 6.76 0.055 
SGPT¥ 11.44 ± 4.45 10.06 ± 3.34 0.083 
Alkaline Phosphatase 446.38 ± 164.90 474.31 ± 162.28 0.395 
GGT€ 10.94 ± 4.63 9.48 ± 3.18 0.069 
Total Protein 7.39 ± .66 7.57 ± .46 0.130 
Albumin 4.31 ± .36 4.44 ± .41 0.123 
Urea 23.22 ± 5.74 24.36 ± 5.59 0.321 
Creatinine 0.55 ± 0.12 0.54 ± 0.14 0.770 

*_ Serum Glutamine Oxaloacetice Transaminase      
 ¥_Serum Glutamine Pyruvate Transaminase    

€_Gamma-glutamyl Transpeptidase 

 
Table 3. Type of seizure and treatment and Response 
to treatment based on gender 
 Gender 

P 
Male Female 

Type of 
seizure  

Generalized 28 16 
0.631 

Partial 4 2 

Type of 
response 
to 
treatment 

Non 
responder 

10 8 

0.638 
Moderate 
responder 

17 8 

Complete 
responder 

5 2 

Type of 
treatment 

Single drug 12 6 
0.768 Multiple 

drugs 
20 12 

 
4. Discussions  

Epilepsy is an important disease with an 
incidence rate of 0.5% rising up to 3% in case of a 
history of one time convulsion, including a wide 
range of symptoms and etiologies (Barbeau and 
Donaldson, 1974 ).  Despite their low amount, 

micronutrients play an important role in metabolic 
processes and are effective in the development of 
central and peripheral nervous system. Deficiency of 
these micronutrients can lead to various health 
problems in central and peripheral nervous system 
(Motta, 1998 ). 

Different mineral elements are critical for 
normal functioning of the central nervous system and 
several studies have demonstrated that changes in 
different electrolytes of the body such as sodium, 
potassium, magnesium, and the trace elements such 
as copper and zinc are effective on incidence of 
convulsions and subsequently, epilepsy (Liu, 1998). 

Free radicals and decreased antioxidant 
activity may be effective in increasing incidence risk 
of convulsions and their recurrence; and 
micronutrients (copper, zinc and magnesium) may 
prevent the incidence and progression of convulsions 
and subsequent epilepsy by increasing the antioxidant 
activity (Ilhan, 2004). 

In our study, serum copper levels in 
epileptic patients undergoing treatment with 
anticonvulsant drugs were significantly higher than in 
control group; and in return, serum zinc levels in 
epileptic patients were significantly lower. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Distribution serum level of Zinc between 
two groups 

 
Motta et al demonstrated that prolonged use 

of anticonvulsant drugs decreases patients' serum 
copper levels, but has no effect on their serum zinc 
levels (Motta, 1998). 

Evaluating copper and zinc levels in 
epileptic patients, Verrotti et al demonstrated that in 
the group treated with anticonvulsant drugs only the 
serum zinc level was significantly lower than in 
control group, but no significant difference in levels 
of other elements (copper and magnesium) (Verrotti, 
2002). 

In our study, the serum level of Zinc in 
patient under treatment with Phenobarbital, 
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Phenytoin, Carbamazepine, Valproate sodium, 
Clonazepam, Topiramate and Primidone was 
significantly lower. 

Barbeaus et al demonstrated that serum 
levels of copper and zinc in epileptic patients is lower 
than in normal people (Barbeau and Donaldson, 
1974).Liu demonstrated that anticonvulsant treatment 
is associated with elevated serum copper level and 
ceruloplasmin (Liu, 1998). 

In our study, the serum level of Copper in 
patient's winder treatment by Phenobarbital, 
Phenytoin, Carbamazepine and Valproate sodium 
was significantly higher.  

Ilhan et al demonstrated that there is no 
significant difference between serum zinc level in 
epileptic patients and in normal people (Ilhan, 2004). 
Hamed et al demonstrated that levels of zinc and 
selenium in patients treated by anti-epileptic drugs, 
especially valproate, was higher than in the control 
group (Hamed, 2004). 

 

 

 

 

 

 

 

 

 
Figure 2. Distribution serum level of Copper between 

two groups 
 

 

Table 4. Laboratory findings between two groups based on Type of seizure and treatment and Response to treatment 
 Type of seizure 

P 
Response to treatment 

P 
Type of treatment 

P 
Generalized Partial Non responder 

Moderate 
responder 

Complete 
responder 

Single drug Multiple drugs 

Copper 1.08 ± 0.35 1.02 ± 0.46 0.720 1.15 ± 0.35 0.98 ± 0.38 1.08 ± 0.29 0.329 1.03 ± 0.31 1.09  ± 0.39 0.603 
Zinc 0.29 ± 0.12 0.40 ± 0.09 0.038 0.32 ± 0.15 0.30 ± 0.12 0.26 ± 0.07 0.565 0.30 ± 0.12 0.31 ± 0.13 0.781 
Ceruloplasmin 0.37 ± 0.09 0.43 ± 0.08 0.09 0.38 ± 0.09 0.38 ± 0.09 0.37 ± 0.06 0.90 0.35 ± 0.09 0.38 ± 0.08 0.24 
SGOT* 29.52 ± 6.22 29.50 ± 8.55 0.99 28.94 ± 5.80 30.29 ± 7.48 28.29 ± 4.82 0.70 29.33 ± 6.75 29.63 ± 6.36 0.88 
SGPT¥ 12.80 ± 4.56 9.83 ± 2.32 0.12 12.28 ± 3.98 13.33 ± 4.95 10.29 ± 3.45 0.27 11.56 ± 3.94 12.94 ± 4.69 0.29 
Alkaline Phosphatase 458.39 ± 164.18 358.33 ± 155.16 0.16 459.83 ± 131.81 417.96 ± 188.67 529.86 ± 144.94 0.27 434.00 ± 200.52 453.34 ± 144.19 0.69 
GGT€ 12.57 ± 4.37 15.67 ± 5.96 0.12 12.94 ± 4.18 12.79 ± 5.08 13.86 ± 4.91 0.87 14.06 ± 5.55 12.31 ± 3.99 0.20 
Total Protein 7.27 ± 0.67 7.03 ± 0.57 0.40 7.53 ± 0.37 7.07 ± 0.82 7.20 ± 0.40 0.08 7.13 ± 0.47 7.31 ± 0.75 0.37 
Albumin 4.12 ± 0.36 4.12 ± 0.43 0.99 4.26 ± 0.36 4.03 ± 0.33 4.16 ± 0.29 0.10 4.07 ± 0.30 4.15 ± 0.39 0.49 
Urea 21.49 ± 5.71 19.33 ± 6.12 0.39 21.29 ± 6.11 20.46 ± 5.70 24.57 ± 4.20 0.25 22.83 ± 5.23 20.29 ± 5.90 0.13 
Creatinine 0.45 ± 0.12 0.43 ± 0.13 0.66 0.42 ± 0.08 0.43 ± 0.12 0.55 ± 0.13 0.04* 0.42 ± 0.08 0.50 ± 0.15 0.04* 

*_ Serum Glutamine Oxaloacetice Transaminase      ¥_Serum Glutamine Pyruvate Transaminase   €_Gamma-glutamyl Transpeptidase 0.42 ± 0.08 
 

Table 5. Serum level of Copper and Zinc based on several drugs usages 
 Copper P Zinc P 

Phenobarbital 
No 0.48 ± 0.30 

<0.001 
0.85 ± 0.30 

<0.001 
Yes 1.11 ± 0.35 0.27 ± 0.10 

Phenytoin 
No 0.67 ± 0.42 

<0.001 
0.66 ± 0.37 

<0.001 
Yes 1.13 ± 0.41 0.31 ± 0.11 

Carbamazepine 
No 0.70 ± 0.45 

0.021 
0.64 ± 0.37 

<0.001 
Yes 1.06 ± 0.34 0.34 ± 0.16 

Valproate sodium 
No 0.67 ± 0.45 

0.005 
0.68 ± 0.38 

<0.001 
Yes 0.99 ± 0.36 0.35 ± 0.15 

Clonazepam 
No 0.71 ± 0.45 

0.233 
0.64 ± 0.37 

<0.001 
Yes 0.91 ± 0.35 0.30 ± 0.06 

Nitrazepam 
No 0.72 ± 0.44 

0.101 
0.63 ± 0.37 

0.148 
Yes 1.15 ± 0.53 0.31 ± 0.18 

Topiramate 
No 0.72 ± 0.45 

0.201 
0.62 ± 0.37 

0.007 
Yes 1.13 ± 0.58 0.22 ± 0.06 

Epilim 
No 0.73 ± 0.45 

0.986 
0.62 ± 0.37 

0.348 
Yes 0.72 0.27 

Thioridazine 
No 0.73 ± 0.45 

0.986 
0.62 ± 0.37 

0.404 
Yes 0.72 0.31 

Lamotrigine 
No 0.73 ± 0.45 

0.674 
0.62 ± 0.37 

0.522 
Yes 0.54 0.38 

Primidone 
No 0.71 ± 0.44 

0.154 
0.63 ± 0.37 

0.001 
Yes 1.01 ± 0.40 0.29 ± 0.11 

Vigabatrin 
No 0.73 ± 0.45 

0.232 
0.62 ± 0.37 

0.513 
Yes 1.27 0.37 

 
Table 6. Onset of Epilepsy and treatment, Seizure count per month, Number of Drugs and Duration of treatment based on Type of seizure and treatment and 

Response to treatment 
 Type of seizure 

P 
Response to treatment 

P 
Type of treatment 

P 
Generalized Partial Non responder 

Moderate 
responder 

Complete 
responder 

Single drug Multiple drugs 

Onset of Epilepsy 26.36 ± 27.59 38.17  ± 43.65 0.365 26.44 ± 30.77 26.92 ± 30.22 38.00 ± 27.04 0.656 24.78 ± 23.84 29.47 ±  32.66 0.596 
Seizure count per month 3.20 ± 2.74 - - 2.50  1.29 3.40 ± 3.78 - 0.666 2.33 ± 2.31 3.57 ± 2.99 0.545 
The Onset of treatment 26.77 ± 27.55 38.17 ± 43.65 0.381 27.56 ± 30.69 26.83 ± 30.20 38.00 ± 27.04 0.675 24.78 ± 23.84 30.03 ± 32.56 0.552 
Number of Drugs 2.00 ± 1.01 2.50 ± 0.84 0.254 2.44 ± 0.92 2.00 ± 1.02 1.43 ± 0.79 0.059 1.00  ±0.00 2.66 ± 0.75 <0.001 
Duration of treatment 32.16 ± 28.40 39.17 ± 24.89 0.569 26.78 ± 14.81 40.6 ±  35.96 24.14 ± 17.36 0.189 34.50 ± 31.43 32.16 ± 26.14 0.779 
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In our study, like the results of the above 

mentioned study, serum zinc levels in epileptic 
patients were lower than in normal people. 

Verrotti's study demonstrated that the use of 
Phenobarbital was more effective than Sodium 
Valproate reducing serum zinc level of patients 
(Verrotti, 2002). 

In this study, zinc and copper levels were 
0.27 ± 0.10 and 1.11 ± 0.35 respectively in patients 
treated with Phenobarbital, and 0.35 ± 0.15 and 0.99 
± 0.36 respectively in patients treated with Sodium 
Valproate that Phenobarbital was more effective than 
Sodium Valproate reducing serum zinc level of 
patients. 
 
Conclusion  

Serum copper levels in epileptic children 
under drug treatment are higher than in healthy 
children. Also, serum zinc levels in these patients are 
significantly lower than in healthy people.The use of 
one drug or multiple drugs in the treatment of 
epileptic patients have made a significant difference 
in the levels of serum copper and zinc and also the 
serum level of Zinc in patient under treatment with 
Phenobarbital, Phenytoin, Carbamazepine, Valproate 
sodium, Clonazepam, Topiramate and Primidone was 
significantly lower and the serum level of Copper in 
patients winder treatment by Phenobarbital, 
Phenytoin, Carbamazepine and Valproate sodium 
was significantly higher. 
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Abstract: Cesarean Section (CS) is associated with a high incidence of puerperal infections. The antibiotic 
prophylaxis in obstetric surgery may reduce infectious complications; nevertheless antibiotic prophylaxis only has 
proved to be effective in women with risk factors for the occurrence of infection. The aim of this study was to 
determine the suitable time for antibiotic injection in CS to decrease infectious side effects. In a clinical trial in 
2010, 750 patients, undergone elective cesarean section, were enrolled into the study. The population was divided 
into two groups: Group A, including 375 women to whom antibiotic prophylaxis was applied before skin incision 
and Group B, including 375 women to whom antibiotic prophylaxis was applied after umbilical cord clamping. The 
occurrence of endomyometritis/endometritis, wound infection, febrile morbidity, total infectious morbidity, and 
neonatal complications were compared. In patients of group A, 356 cases (94.9%) showed no side effects, 14 cases 
(3.7%) had wound infection, and 5 cases (1.3%) suffered endometritis. In patients of group B, 341 cases (90.9%) 
showed no side effects, 24 cases (6.4%) suffered wound infection, and 10 cases (2.7%) had endometritis (p=0.099). 
Injection of Cefazolin before skin incision and during clamping the cord shows no difference in incidence of 
infectious side effects of cesarean section, and similar results were acquired in the two groups.  
[Ezzatalsadat Haji Seid Javadi, Mehrnoosh Eshfahani, Omid Mashrabi. Compression cefazolin at cord clamping 
& before in section skin incision in decreasing the infectious complication in patients underwent cesarean 
section. Life Sci J 2012;9(4):1255-1257] (ISSN:1097-8135). http://www.lifesciencesite.com. 189 
 
Keywords: Cesarean Section (CS), Cefazolin, endometritis, wound infection 
 
1. Introduction 

Caesarean Section (CS), with 1.2 million 
operations a year, is the most common surgery on 
women in the United States of America, and uterine 
infection and wound infection are the cause of the 
most postoperative morbidities in 7 – 20% of the 
patients (Glick and Guglielmo, 1990). 

Cesarean section is associated with a high 
incidence of puerperal infections. The antibiotic 
prophylaxis in obstetric surgery may 
reduce infectious complications; nevertheless 
antibiotic prophylaxis only has proved to be effective 
in women with risk factors for the occurrence of 
infection (Figueroa Damián, 1995). 

The need for ICU (60 percent higher), 
hospitalization (x5 times) and mortality (x2 times) 
are increased in these patients. CS is the most 
important risk factor for infection post-delivery 
infections, so that women undergoing CS compared 
with women with vaginal delivery, show 5 to 20 
times more infectious complications (Glick and 
Guglielmo, 1990; Bertram, 2005). 

Administration of prophylaxis antibiotic 
may reduce the incidence of such cases up to 75 
percent, which applies to both elective and 

emergency caesarean section operations (Glick and 
Guglielmo, 1990; Di Lieto, 1996). 

Although antibiotics are more frequently 
used than cephalosporin, no best single agent has 
been found yet (Figueroa Damián, 1995).  

Then, the first-generation cephalosporins are 
the most commonly used drugs that can be 
administered intravenously before skin incision or 
immediately after clamping the umbilical cord. 
Cefazolin belongs to the first-generation 
cephalosporins family.  It is a derivative of 7-
aminocephalosporin acid with beta-lactam ring 
structure and renal-excreted. Cefazolin attaches to 
PBPs on the bacterial cell membrane and controls the 
construction of cell wall and is a bactericide 
(Bertram, 2005; Jakobi, 1988; Phelan and Pruyn 
1979).  

This drug is effective on gram-positive 
coccis including staphylococci and streptococci, and 
most strains of E.Coli and Klebsiella, and commonly 
used surgical prophylaxis (Bertram, 2005; Yildirim, 
2009). 

Our aim in this study is to evaluate the 
different effects of Cefazolin injections before skin 
incision and clamping the umbilical cord on the 
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incidence of infectious complications in cesarean 
section. 
 
2. Material and Methods  

In a trial in the Department of Obstetrics and 
Gynecology, Qazvin University of Medical Sciences 
in 2010 on 750 pregnant women candidate for 
termination of pregnancy by CS due to obstetric 
emergency, the results of administration of Cefazolin, 
injected before skin incision and clamping the 
umbilical cord, were studied on the incidence of 
infectious complications in cesarean section. 

Patients were enrolled in the study after 
obtaining informed consent, and randomized into two 
groups. Individuals with a history of allergy to 
Cefazolin, PROM for more than 6 hours, and also 
diabetic and obese patients, and those who were 
treated with antibiotics and corticosteroids for any 
reason during the week prior to surgery were 
excluded from the study. 

750 patients, undergone elective cesarean 
section in 2010 were enrolled into the study. The 
population was divided into two groups: Group A, 
including 375 women to whom antibiotic prophylaxis 
was applied before skin incision, and Group B, 
including 375 women to whom antibiotic prophylaxis 
was applied after umbilical cord clamping. The 
occurrence of endomyometritis/endometritis, wound 
infection, febrile morbidity, 
total infectious morbidity, and neonatal 
complications were compared. 

One week after discharge and at the day of 
removing sutures, patients were examined for wound 
and uterine infections. 
 
3. Results 

Mean age of the patients was 26.19 ± 5.31 
years in the test group (Group A) and 26.75 ± 5.62 
years in the control group (Group B), that there was 
no significant difference in age of patients between 
the two groups (Table I). 

Mean gravid of patients was 1.991.05 in the 
test group (Group A) and 2.12 ± 1.14 in the control 
group (Group B), that there was no significant 
difference in Gravidity between the two groups 
(Table II). 

The reason of CS in the patients in test 
group (Group A) and control group (Group B) 
included the lack of progress in delivery, repetitious 
CS, premature disposal of Meconium, Preeclampsia, 
infertility, breech demonstration, macrosomia, old 
age, multipara, and transverse presentation of face 
and brow, that there was no significant differences in 
the reason of CS between the two groups.  Of the 
total patients, 697 cases (92.9 percent) had no 
infectious complications, 38 cases (5.1 percent) 

suffered Wound infection and 15 cases (2 percent) 
had uterine infection. The frequency of postoperative 
complications is shown in Table III. 
 

Table I: Age distribution of patients between two 
groups 

Age 
Group 

Total 
Case Control 

<15 1(3%) 0(0%) 1(1%) 
15-20 35(9.3%) 41(10.9%) 76(10.1%) 
20-25 111(29.6%) 93(24.8%) 204(27.2%) 
25-30 113(30.1%) 100(26.7%) 213(28.4%) 
30-35 87(23.2%) 107(28.5%) 194(25.9%) 
35-40 24(6.4%) 28(7.5%) 52(6.9%) 
>40 4(1.1%) 6(1.6%) 10(1.3%) 

 
Table II: distribution of patient's Gravidity between 

two groups 

Gravidity 
Group 

Total 
Case Control 

1 137(36.5%) 135(36%) 272(36.3%) 
2 157(41.9%) 123(32.8%) 280(37.3%) 
3 39(10.4%) 75(20%) 114(15.2%) 
4 31(8.3%) 26(6.9%) 57(7.6%) 
5 9(2.4%) 11(2.9%) 20(2.7%) 
6 2(0.5%) 5(1.3%) 7(0.9%) 

 
Table III: Infection's complications of patients 

between two groups 
 Group 

Total 
Case Control 

Wound 
infection 

14(3.7%) 24(6.4%) 38(5.1%) 

Endometritis 5(1.3%) 10(2.7%) 15(2%) 

 
4. Discussion 

The only most important risk factor for 
postpartum maternal infection is cesarean section 
(Smaill and Gyte, 2010).  

The findings of this study show that 
injection of Cefazolin before skin incision and at the 
time of clamping the umbilical cord makes no 
significant difference in incidence of infectious 
postoperative complications. 

In a study by Wax(1997) at the University of 
Virginia, results similar to ours were obtained (Wax, 
1997). In this study, he compared the effect of 
injection of single dose of Cefazolin before surgery 
and after clamping the umbilical cord and observed 
no significant difference in the incidence of primary 
and secondary infectious complications (Wax, 1997). 

In a study by Cunningham in 1983 on 642 
patients, the results obtained were also similar to 
ours. He studied the effect of administration of 
Cefazolin before surgery and after clamping the 
umbilical cord and observed no significant difference 
in the incidence of infectious complications in neither 
of case and control groups (Cuningham,1993). 

In a double-blind interventional study by 
Skosolian at the Department of Medicine, USC, on 
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357 patients divided into two groups of case (group 
A) and control (group B), similar results were 
obtained on the incidence wound infection, while no 
significant difference was observed between the two 
groups of case (group A) and control (group B) in the 
incidence of uterine infection (Sullivan, 2007). 

In a study by Rouzi in 2000 in Saudi Arabia, 
they studied 440 cases of emergency and elective CS 
and expressed that Cefazolin injection is more 
effective in reducing most of infectious 
complications in cases of emergency CS (Rouzi, 
2000). 

In a study by Thigpen et al at the University 
of Mississippi Medical Center, results similar to ours 
were obtained where they stated that there was no 
difference in maternal infectious morbidity whether 
antibiotics were given before skin incision or at cord 
clamping (Thigpen, 2005).  

In the study of Dimitrov, the infectious 
complication incidence in patients receiving 
Cefazolin was 17.1% (Dimitrov, 2001). 

In our study, the incidence of infectious 
complications was observed in 7.06% of patients, that 
in comparison to the above mentioned study, better 
results were obtained in our study.  
 
Corresponding Author: 
Dr. Ezzatalsadat Haji Seid Javadi  
Department of Obstetrics and gynecology, Faculty of 
Medicine, Qazvin University of Medical Sciences, 
Qazvin, Iran. 
E-mail: mashrabi1383@yahoo.com  
 
References 
1- Glick M, Guglielmo BJ. Antibiotic prophylaxis in 

cesarean section. DICP 1990; 24(9):841-6.  
2-Figueroa Damián R, Ortíz Ibarra FJ, Labastida 

Domínguez VM, Villagrana Zesati R, García 
Benítez CQ, Arredondo García JL. Ceftriaxone 
vs. cefazolin in obstetrical surgical prevention. 
Ginecol Obstet Mex 1995; 63:302-7. 

3-Bertram G, Katzung A, Anthony J. Katzung and 
Trevor's Pharmacology. 6th edition, Hayyan 
culture publishing, New York, 2005; 393-95. 

4-Di Lieto A, Albano G, Cimmino E, Pontillo M, 
Gallo F, Micalef R, Paladini A. Retrospective 
study of postoperative infectious morbidity 
following cesarean section. Minerva Ginecol 
1996; 48(3):85-92. 

5- Jakobi P, Weissman A, Zimmer EZ, Paldi E. 
Single-dose cefazolin prophylaxis for cesarean 
section. Am J Obstet Gynecol 1988; 
158(5):1049-52. 

6- Phelan JP, Pruyn SC. Prophylactic antibiotics 
in cesarean section: a double-blind study of 

cefazolin. Am J Obstet Gynecol 1979; 
133(5):474-8. 

7-Yildirim G, Gungorduk K, Guven HZ, Aslan H, 
Celikkol O, Sudolmus S, Ceylan Y. When 
should we perform prophylactic antibiotics in 
elective cesarean cases? Arch Gynecol Obstet 
2009; 280(1):13-8.  

8-Smaill FM, Gyte GM. Antibiotic prophylaxis 
versus no prophylaxis for preventing infection 
aftercesarean section. Cochrane Database Syst 
Rev 2010; 1:CD007482. 

9- Wax JR, Hersey K, Philput C, Wright MS, Nichols 
KV, Eggleston MK, Smith JF. Single dose 
cefazolin prophylaxis for postcesarean 
infections: before vs. aftercord clamping. J 
Matern Fetal Med 1997; 6(1):61-5. 

10- Cuningham F, Leveno K, Roark M. 
Adminiatration of cefazolin priok skin incision 
& after at cord clamping in preventing 
infections morbidity. Obstet gynecol 1983;  
43(3):252-61. 

11-Sullivan SA, Smith T, Chang E, Hulsey T, 
Vandorsten JP, Soper D. Administration of 
cefazolin prior to skin incision is superior to 
cefazolin at cord clamping in preventing 
postcesarean infectious morbidity: a 
randomized, controlled trial. Am J Obstet 
Gynecol 2007; 196(5):455.e1-5. 

12- Rouzi AA, Khalifa F, Ba'aqeel H, Al-Hamdan 
HS, Bondagji N. The routine use of cefazolin in 
cesarean section. Int J Gynaecol Obstet2000; 
69(2):107-12. 

13- Thigpen BD, Hood WA, Chauhan S, Bufkin L, 
Bofill J, Magann E, Morrison JC.  Timing of 
prophylactic antibiotic administration in the 
uninfected laboringgravida: a randomized 
clinical trial. Am J Obstet Gynecol 2005; 
192(6):1864-8; discussion 1868-71. 

14-Dimitrov A, Pŭnevska M, Dikov I, Nikolov A, 
Kostov I. Prophylaxis with tercef of infection-
related complications after cesarean section. 
Akush Ginekol (Sofiia) 2001;42(2):33-7. 

 
 
9/26/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1258 

Comparison of hematocrit concentration after cesarean section between two methods: general anesthesia Vs 
spinal anesthesia 

 
Ezzatalsadat Haji Seid Javadi1, Shamsi Niazi1, Aamir Javadi2, Omid Mashrabi3 

 
1. Assistant professor of Obstetrics and gynecology, Department of Obstetrics and gynecology, Faculty of Medicine, 

Qazvin University of Medical Sciences, Qazvin, Iran. 
2. Faculty of Medicine, Qazvin University of Medical Sciences, Qazvin, Iran. 

3. General Medicine, Women's Reproductive Health Research Center, Faculty of Medicine, Tabriz University of 
medical sciences, Tabriz, Iran. 

Mashrabi1383@yahoo.com 
 

Abstract: Comparing hematocrit concentration after cesarean section (CS) between general and spinal 
anesthesia. In a clinical trial in 2010 in the Department of Obstetrics and Gynecology, Qazvin University 
of Medical Sciences on 200 pregnant women elected for pregnancy termination by CS due to obstetric 
emergency, hematocrit changes in patients with general and spinal anesthesia were studied before and 
after CS. Hct-Hb content was significantly reduced in patients with general anesthesia (4.2 and 1.6) 
compared to spinal anesthesia (3.2 and 1) (p<0.05). Mean hematocrit loss in spinal anesthesia was 
significantly lower than in general anesthesia (p=0.035). The results by the current study showed that 
hematocrit loss after CS in patients with general anesthesia is higher than in patients with spinal 
anesthesia. However, physicians should well consider the method of anesthesia, especially in high risk 
patients, to reduce the severity of postpartum hemorrhage and hematocrit loss.  
[Ezzatalsadat Haji Seid Javadi, Shamsi Niazi, Aamir Javadi, Omid Mashrabi. Comparison of hematocrit 
concentration after cesarean section between two methods: general anesthesia Vs spinal anesthesia. Life Sci J 
2012;9(4):1258-1260] (ISSN:1097-8135). http://www.lifesciencesite.com. 190 
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1. Introduction 

Postpartum hemorrhage still remains as one 
of the main causes of maternal mortality. With 
hospital delivery and availability of blood for 
transfusion, the maternal mortality rate has 
dramatically dropped down (Ueyama, 2010).  

Unfortunately, despite improving outcomes, 
the poor and minorities still lose their lives, highly 
and in a tragic way, due to hemorrhage and the 
subsequent problems. Among the diseases underlying 
or intensifying postpartum hemorrhage, general 
anesthesia and epidural anesthesia (halogenated 
agents) have also been mentioned (Cunningham, 
2010). 

Cesarean section (CS) is one of the most 
common surgeries in women (Van Houwe, 2006). 
The option of general or epidural anesthesia for CS 
depends on mother's desire and maternal-embryonic 
conditions (Soens, 2008). 

Postpartum hemorrhage is an emergency 
condition7 and the cause of 33% of maternal 
mortality cases (Vimala, 2006). In countries with 
high prevalence of anemia during pregnancy, even 
partial reduction of postpartum hemorrhage is 
clinically very important (Hong, 2003). 

Hong et al demonstrated that there is no 
significant difference in the hemodynamic and blood 

loss in patients undergoing CS with general or 
epidural anesthesia (p<0.05) (Hong, 2003). 

Evaluating 341 CS patients, Lertakyamanee 
et al (1999) demonstrated that the amount of blood 
loss in patients with general anesthesia was 
significantly higher (Lertakyamanee, 1999). 

Andrew et al demonstrated that halogenated 
drugs used for general anesthesia in CS increases the 
amount of blood loss during surgery (Andrews, 
1992). 

Gilstrap et al (1987) demonstrated that 
increased blood loss during surgery and after using 
halogenated compounds is due to reduced uterine 
contractions (Gilstrap, 1987). 

The aim of this study is to evaluate changes 
of hematocrit (Hct) in patients undergoing general 
anesthesia and spinal anesthesia before and after CS. 
 
2. Material and Methods  

A clinical trial in 2010 in the Department of 
Obstetrics and Gynecology, Qazvin University of 
Medical Sciences conducted on 200 pregnant women 
elected for termination of pregnancy by CS due to 
obstetric emergency, hematocrit changes in patients 
with general anesthesia and spinal anesthesia were 
studied before and after cesarean section 

After obtaining informed consent, patients 
were enrolled into the study and randomly divided 
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into two groups of A, with general anesthesia, and B, 
with epidural anesthesia for CS. 

Patients with heart problems, clotting 
disorders, anemia, preeclampsia, atonia, 
polyhydramnios, multipara and macrosomia were 
excluded from the study. Obviously, patients who 
had previously chosen the type of anesthesia were 
also excluded. 

HCT at the day of surgery and 24 hours after 
surgery was checked. The rate of Hct changes in both 
methods of general and epidural anesthesia was 
calculated in percentages and compared. 
 
3. Results  

In this study, 200 pregnant women elected 
for CS were studied in two groups of 100 patients. 
Mean age was 27.4±5.1 in group A (with general 
anesthesia) and 27.3±5.3 in group B (with spinal 
anesthesia), that there was no significant difference in 
age between the two groups of patients (p>0.05). 
Mean duration of surgery was 40.8±9 minutes for 
patients in group A (with general anesthesia) and 
42.7±9.2 for patients in group B (with spinal 
anesthesia), that there was no significant difference in 
duration of surgery between the two groups of 
patients (p=0.79). 

Parity, as one of hemorrhage risk factors, 
was not significantly different between the two 
groups of patients and two groups were quite similar 
(p=0.56). 

Mean hemoglobin and hematocrit before 
and after CS in patients of the two groups is shown in 
Table 1 and 2. According to the results, mean loss of 
hemoglobin and hematocrit in patients of group A 
were 1.6±0.1 and 4.2±1 respectively which was 
significantly reduced after surgery. In patients of 
group B, mean loss of hemoglobin and hematocrit 
were 1.05±0.2 and 3.2±0.5 which was significantly 
reduced after surgery. 

Mean loss of hemoglobin was 1.05±0.2 in 
group A and 1.3±0.1 in group B, that the loss of 
hemoglobin in patients with general anesthesia 
(group A) was significantly higher than in patients 
with spinal anesthesia (group B) (p=0.017). 

Mean loss of hematocrit in patients with 
spinal anesthesia (group B) was significantly lower 
than in patients with general anesthesia (group A) 
(p=0.035).  

 
4. Discussions  

Spinal anesthesia is the most common type 
of epidural anesthesia used in CS. Most physicians 
believe that in most cases, general anesthesia is more 
reliable for a rapid anesthesia for CS. Actually, the 
use of spinal anesthesia is increasing as an alternative 

to general anesthesia in all patients (except 
emergency cases)( Vimala, 2006). 

Analysis of data from this study showed that 
hemoglobin and hematocrit levels in both groups of 
general and spinal anesthesia had significantly 
dropped as compared with those before surgery 
(p<0.05). 
 
Table 1. Hemoglobin of patient at before and 
after surgery in both groups 
 Hemoglobin 

P 
(before/after) 

Before 
surgery 

After 
surgery 

General 
anesthesia 

12.9 ± 1.3 11.37 ± 1.3 
<0.001 

Local anesthesia 
12.9 ± 1.2 

11.85 ± 
1.42 

<0.001 

P(between two 
groups) 

>0.05 0.017 - 

 
Table 2. Hematocrit of patient at before and 
after surgery in both groups 
 Hematocrit 

P 
(before/after) 

Before 
surgery 

After 
surgery 

General 
anesthesia 

37.9 ± 2.7 33.7 ± 37 
<0.001 

Local anesthesia 38 ± 2..9 34.8 ± 3.6 <0.001 
P(between two 
groups) 

>0.05 0.035 - 

 
This means that surgery and postoperative 

hemorrhage lead to loss of hemoglobin and 
hematocrit after surgery, since 750-1000 ml of blood 
is usually lost during CS(Miller, 2004). 

Most researches on blood loss and reduction 
of hemoglobin and hematocrit levels after cesarean 
section show that patients with general anesthesia 
have less hematocrit after surgery; i.e. the blood loss 
during CS is higher in patients with general 
anesthesia. In these studies it is suggested that the 
halogenated compounds added to Nitro Oxide to 
reduce the patient's awakeness in general anesthesia, 
may increase blood loss by reducing uterine 
contractions (Afolabi, 2003). 

The results of the current study showed a 
significant difference in rate of hemoglobin loss after 
surgery (difference in the mean hemoglobin before 
and after surgery) in the two study groups (p=0.017) 
which is due to more blood loss in general anesthesia 
using halogenated compounds; since these 
compounds cause reduced uterine contractions, 
uterine relaxation and increased blood loss. 

Andrew et al(1992) demonstrated that 
halogenated drugs used for general anesthesia in CS 
may increase the amount of blood loss, and 
postoperative hematocrit level was lower in patients 
with general anesthesia(Andrews, 1992). The result 
of above mentioned study is similar to our study. 
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Besides, in the study of Hong et al (2003), it 
has been suggested that there was no significant 
difference in blood loss between patients with general 
and epidural anesthesia, which is unlike the results of 
the current study (Hong, 2003). 

Studies by Hood et al (1990) in the US have 
results similar to our study that halothane increases 
the blood loss by reducing uterine contractions 
(Hood, 1990). 

In the study of Gilstrap et al (1987), it has 
been suggested that the halogenated compounds 
which may increase blood loss due to the reduction of 
uterine contractions have been identified in this 
study, using which will decrease hematocrit level. 
This result is similar to our study; however, the loss 
of hematocrit observed in the above mentioned study 
was higher than in our study (Gilstrap, 1987). 

The results by the current study showed that 
hematocrit loss after CS in patients with general 
anesthesia is higher than in patients with spinal 
anesthesia. 

However, physicians should well consider 
the method of anesthesia, especially in high risk 
patients, to reduce the severity of postpartum 
hemorrhage and hematocrit loss. 

Patients also learn more about the types of 
anesthesia and their consequent complications and 
choose wisely. 
 
Conclusion 

Hemoglobin and Hematocrit content were 
significantly reduced in patients with general 
anesthesia (4.2 and 1.6) compared to spinal 
anesthesia (3.2 and 1) (p<0.05). Mean hematocrit loss 
in spinal anesthesia was significantly lower than in 
general anesthesia (p=0.035). The results by the 
current study showed that hematocrit loss after CS in 
patients with general anesthesia is higher than in 
patients with spinal anesthesia. 

However, physicians should well consider 
the method of anesthesia, especially in high risk 
patients, to reduce the severity of postpartum 
hemorrhage and hematocrit loss. 
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ABSTRACT: This paper is an endeavor to highlight/identify the areas of improvement in the production systems of 
typical public sector organizations in view of the implementation of Lean Manufacturing practices to improve 
Competitiveness. To serve the purpose, a survey has been conducted to get the consensus of managers belonging to 
various tiers of management of these organizations through responding to a questionnaire. This questionnaire, based 
on the importance of various features of Lean Manufacturing and their actual effective implementation in respective 
organizations, has been used to collect the data from which certain results have been inferred. The research signifies 
the fact that, although most of these public sector organizations enjoy the status of holding ISO Certified Quality 
Management System Standards, still there exists a capacity for Business Process Improvement in their production 
systems owing to various Lean Implementation Gaps and lapses. This can ultimately prove complementary to the 
policy of Continuous Quality Improvement and other principles of Quality Management System Standard.  
[Irfan Ghalib, Mujtaba Hassan Agha, Shafqat Hameed, Muhammad Abbas Choudhary. A Survey Of Lean 
Implementation Gap Analysis In Public Sector Organizations. Life Sci J 2012;9(4):1261-1269] (ISSN:1097-
8135). http://www.lifesciencesite.com. 191 
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1. INTRODUCTION 

Public sector organizations operate under resource 
constrained and less organizational, technological and 
managerial proficient environment (Thong et al., 
2000) as compared to their private sector counterparts. 
Moreover, public sector organizations have a 
hierarchical-command structure which is relatively 
more rigid (Gullege and Sommer, 2002), and a culture 
that places less emphasis on customer focus or 
alignment of business processes with customer 
expectations (Zaheer and Mushtaq, 2008). This study 
is an effort to bring into light the fact that in most of 
the public sector organizations, even if they claim to 
be registered with the prestigious ISO Quality 
Management System (QMS) Standards, still there is 
enough room to impart Lean Manufacturing Practices 
in the system to actually help and complement the 
QMS in vogue. 

According to Robitaille (2004), in truth, good lean 
practices complement a QMS, as efficient, well-
implemented supplier monitoring programs, for 
example, might initially incur costs but will ultimately 
reap benefits from more consistent and reliable vendor 
performance. This, in turn, results in fewer returns, 
fewer costly interruptions to production schedules and 
a decreased risk of defects reaching customers. 
Nevertheless, in public sector organizations, owing to 
the inefficiencies of performance in terms of poor 
quality, time and money wastages, inordinate delays, 
cumbersome channels and financial mismanagement 
(Zaheer and Mushtaq, 2008), there is an overwhelming 

chance that several important areas of production may 
certainly be overlooked with a point of view of Lean 
Standards. In fact, Hammer and Champy (1993) relate 
the fundamental rethinking and radical redesign of 
business processes to achieve Dramatic improvements 
with critical, contemporary measures of performance, 
such as Cost, Quality, Service, and Speed. At the same 
time, as emphasized by Donovan (2011) the superior 
Competitive Performance demands a holistic view 
based on broader perspective of the business to deal 
with poor delivery performance, long lead times, 
higher costs, lower market shares, and ever declining 
sales volumes.  

All these facts signify a need to eliminate the non-
value-added activities and waste generated in the 
existing production system by identifying the areas to 
be subjected to constant monitoring and improvisation 
in order to achieve superior competitive performance. 
For this purpose, a survey has been conducted by 
designing a questionnaire addressing some of the 
cardinal areas of Lean Manufacturing with 
representative questions, and collecting the opinion of 
the managers from different tiers of at least 10 diverse 
public sector organizations. The survey is a useful 
means to reveal the gap between the importance of a 
certain feature of Lean Manufacturing (in terms of 
their contribution to superior competitive 
performance) and their actual implementation status 
on ground. The outcome of this survey is a direct 
assessment of the status of organization that how Lean 
its existing business processes are, and to elucidate the 
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especial areas of consideration to be subjected to 
rigorous Business Process Improvement. 

 
2. LITERATURE REVIEW 
2.1. Definition of Lean: 

Lean Manufacturing, while known by many 
names, allows manufacturers to be fast and nimble 
enough to quickly react to changes in customer 
demand and perform it with little inventory (Donovan, 
2011). Public sector or private Sector, organizations 
are now more and more conscious of piling up of 
inventories on shop floor in the shape of raw materials, 
work-in-process inventory and over-production, 
considering it a hindrance to the smooth and 
streamlined flow of production.  

Lean is an American term created to define the 
application of some techniques derived from a study of 
the Toyota Production System. In essence, each 
activity is examined to identify and eliminate those 
wasteful activities that are not adding value. In 
addition, some activities may be combined or 
rearranged to make the flow more efficient. 
Increasingly, Lean practitioners are also creating value 
stream models that represent the flow of activities 
from the customer’s order to delivery (Harmon, 2011). 
Lean manufacturing is a generic process management 
philosophy, whose principles are pull processing, 
perfect first-time quality, waste minimization, 
continuous improvement, flexibility, building and 
maintaining a long term relationship with suppliers, 
autonomation, load leveling and production flow and 
visual control (Executive Development Ltd, 2007) 

Generally, ‘Lean’ is considered to be the newest 
trend in vogue mainly related to cost-reduction 
through elimination of non-value-added activities and 
is equally applicable to manufacturing setups, projects 
and proposals. Though facing sort of cynicism related 
to its implementation problems, certain high-profile 
high-success executions under the auspices of Toyota 
has made it quite attractive in the eyes of a 
considerable number of business owners.  

Overall, ‘Lean’ is understood as a means of 
elimination of waste, quality improvement, and 
production cost and time reduction. The other 
acknowledged aspect of this phenomenon is 
production flow improvement or smoothness of work 
through production line balancing. An initiative for 
smooth production flow automatically exposes quality 
problems and culminates into waste reduction. Lean 
implementation is therefore focused on getting the 
right things, to the right place, at the right time, in the 
right quantity to achieve perfect work flow while 
minimizing waste and being flexible and able to 
change (Executive Development Ltd, 2007). All 
efforts in ‘Lean Manufacturing’ focus on making 

things simple to apprehend, and become doable and 
manageable. 

 
2.2. Background and History: 

Frank Gilbreth, the motion efficiency expert, is the 
pioneer in identifying the concept of waste being built 
into jobs and then taken for granted. Frederick 
Winslow Taylor, the father of scientific management, 
established the phenomena of standardization and best 
practice deployment. In his famous book, ‘Principles 
of Scientific Management’ (1911), he elaborates the 
notion as "And whenever a workman proposes an 
improvement, it should be the policy of the 
management to make a careful analysis of the new 
method, and if necessary conduct a series of 
experiments to determine accurately the relative merit 
of the new suggestion and of the old standard. And 
whenever the new method is found to be markedly 
superior to the old, it should be adopted as the standard 
for the whole establishment". 

The advent of industrial revolution a century ago 
replaced craft production with mass production. Henry 
Ford is considered to be the manufacturing’s original 
‘Lean’ thinker. Ford (My Life and Work, 1922), 
propounded a description that covered the entire 
concept of waste. Ford’s continuous flow method 
proved highly effective in production of a single, 
repetitive item. With increase in diversity of demand, 
the concept loosened its relevance. The history marks 
the point as the induction of larger machines, 
particularly in North America, where larger batches of 
product were preferred to be manufactured. In 
contrast, Japanese producer Toyota was developing a 
paradigm supporting smaller batch production and 
just-in-time delivery i.e. producing only necessary 
units in necessary quantities at precisely the right time 
(Kinaxis Corp, 2011), and hence reduction in 
inventory and product cost with increase in 
productivity. The concept of ‘Lean’ stemmed from the 
business environment reigning the Post War economy 
of Japan. It occurred to Taiichi Ohno while visiting the 
US supermarkets that scheduling of work must be 
driven by actual sales rather than by production or 
sales targets. 
 
2.3. Characteristics of public sector organizations 

Johnson et al, (2005) have highlighted the role of 
public sector organizations in contrast with the private 
sector as engaged with multiple objectives and 
limitations regarding their ability to generate new 
revenue, with ultimate control over their existence 
held by publicly elected bodies. Kay (1995) further 
elaborates this aspect as for public sector organization, 
the added value or benefits are not retained by the 
firm, but instead are distributed to its member or the 
community. This presents the paradox of creating 
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knowledge and services and let them pass to the public 
for their good instead of maximizing private profit. 
McAdam and Donaghy, (1999) discuss the specific 
characteristics of public sector organizations as: 

 
 Rigid hierarchies. 
 Culture and values promoting continuity, 

predictability, and fairness instead of change 
and innovation.  

 Multiple stakeholders for many processes – 
boundaries cannot be crossed, stakeholders 
and processes often extend beyond the 
boundaries of a department or agency. 

 Sudden and dramatic changes in policy 
possible. 

 Overlap of initiatives. 
 Broader scope of activities – unrealistic 

expectations. 
 
2.4. ‘Lean’ as a Requirement 

Today, Lean supply chain performance must 
become the goal of every manufacturer. Creating the 
Lean supply chain by streamlining business and 
production processes to significantly reduce cycle 
time, decrease inventories, lower costs and increase 
customer service has become the mandate for survival 
(Donovan, 2011). Lean manufacturing imply 
identifying and eliminating non-value-adding activities 
in design, production, supply chain management, and 
order processing by analyzing the existing value 
stream and developing a Future State Implementation 
Plan. The idea of lean is founded on the following 
principles (Kinaxis Corp, 2011): 

 
 Define and pursue what is value in the eyes of 

the customer 
 Thorough analysis and identification of the 

value stream and eliminate waste 
 Value flow driven by the pull of the market 

demand 
 Participation and empowerment of employees 
 Continuously improve in pursuit of perfection 

 
2.5. Types of ‘Wastes’ 

The ‘Lean’ considers every such activity a waste 
that is non-value-added, hindering the process flow 
due to unevenness or causing overburden to the 
production system. The various writers and experts 
[(Donovan, 2011); (Harmon, 2011); (Executive 
Development Ltd, 2007); (Kinaxis Corp, 2011)] 
identify the following activities as deadly wastes: 

 
 Overproduction 
 Inventory 
 Waiting 

 Conveyance 
 Motion 
 Unnecessary Processing and Setup: 
 Defects 
 People’s Skills 

 
2.6. ‘Lean’ and QMS 

 Robitaille (2004) signifies ISO 9001 as an elegant, 
albeit generic, model that applies remarkably well to a 
diverse array of organizations, and hence a certificate 
signifies a commitment to quality. Robitaille (2004) 
further elaborates that it projects a level of excellence 
that helps maintain customers' confidence in a product. 
In fact, good lean practices complement a QMS. 
Efficient, well-implemented supplier monitoring 
programs, for example, might initially incur costs but 
will ultimately reap benefits from more consistent and 
reliable vendor performance. This, in turn, results in 
fewer returns, fewer costly interruptions to production 
schedules and a decreased risk of defects reaching 
customers.  

Puglielli (2008) explains the subject further to 
clarify the jurisdiction and need of the two concepts 
as, when a company is growing, compliance to the ISO 
QMS Standard is imperative to ensure that the controls 
they have in place are adequate to support their 
growing needs. But on the other hand, when a 
company stops any further growth with its systems and 
controls matured to full extent, the company is 
compelled to focus on ‘Lean’ initiatives independent 
of its QMS.  
 
2.7. Management Principles of QMS and Lean Best 
Practices  

Quality Management System encompasses the 
principles that are universal to industry and business. 
Though further varied definitions of these are possible 
to meet the requirements of a specific industry, still the 
element of generality is characteristic with Quality 
Management System. Only standard of quality has to 
be defined first by the organization itself and then 
those standards have to be met accordingly. Following 
are the eight management principles (Westgard, 2005) 
pursued by the Quality Management System: 

  
i. Customer-focused organization; the concept of 

Customer Satisfaction is central to ISO QMS. 
Organization is expected to cater for the 
customer needs both current and future.  

ii. Leadership; management commitment and 
vision provide direction to the whole 
organization helping greatly to focus on the 
relevant issues.  

iii. Involvement of people; complete participation 
of employees is must in successful 
implementation of ISO and maintaining the 
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gains of an ISO certification. Decentralization 
in this respect could be more beneficial to give 
a chance to employees to bring forward their 
underutilized skills and knowledge.  

iv. Process approach; management can use several 
quality and statistical tools and techniques to 
improve the processes as a set of interrelated 
activities transforming inputs into outputs, as 
identified by ISO. 

v. System approach; ISO believes in establishing a 
System as a collection of interrelated processes, 
easy to be directed towards specific objective in 
an efficient manner. 

vi. Continual improvement; ISO, as a system, is 
based on continuous improvement and 
innovation rather than a one-time exercise.  

vii. Factual approach to decision making; in-time 
decision making is must and mainly depends on 
accuracy of data collection and correct analysis 
as emphasized by ISO implementation process. 

viii. Mutually beneficial supplier relationships; ISO 
standards are designed to promote the abilities 
of organizations to create value and hence 
support profit making.  

 
As per Donovan (2011), Lean Manufacturing is 

attributed with quick response, lower inventories, 
higher profits, better quality and total customer 
satisfaction. Thus, superior world class competitive 
performance needs following practices to be 
rigorously followed to boost up the performance of the 
respective areas: 

 
a. Management’s commitment. 
b. Time Cycle reduction.  
c. Inventory reduction. 
d. Customer focus. 
e. Structured flow. 
f. Overall performance improvement in terms of 

periodic product design review etc. 
g. Employee participation. 
h. Quality planning and cost control. 
i. Information technology. 
j. Total preventive maintenance.  

 
Here it can be observed that the two approaches 

have a lot common and pursuing ISO certification 
doesn’t imply avoiding Lean. In fact, these two 
approaches offer diverse advantages and benefits to an 
organization without necessarily intersecting each 
other’s objectives and interests, instead 
complementing each other. The most important thing 
to learn is that the two approaches are not mutually 
exclusive. ISO certification should not prevent an 
organization from implementing Lean. However, ISO 
must provide the umbrella, directing towards broader 

goals and paving the way for gross waste elimination 
through Lean implementation and hence improving the 
value stream. The most important factors to be kept in 
focus, conducive to parallel implementation of the two 
approaches, are extensive training and significant 
cultural changes.  
 
3. METHODOLOGY  
3.1. Research Approach 

In this study, qualitative approach has been used to 
collect the data through a questionnaire, designed and 
derived from the Donovan (2011) model, and modified 
according to the needs of the ten Public Sector 
Organizations focused for the purpose. Managers 
belonging to diverse tiers of the Management of these 
10 organizations have been targeted to reach at a 
consensus in identifying the areas where the gaps and 
lapses actually occur with respect to the significance 
of that particular area, and the actual status of 
implementation.  
 
3.2. Questionnaire Type 

The current study has employed a questionnaire 
comprising of 20 closed ended questions for ease of 
answering, standardization and statistical analysis. The 
design of the questionnaire is such that each major 
area of Lean Manufacturing has been addressed with 
two representative questions to be answered. In total, 
there are 20 closed ended questions aiming at 
respondent’s feelings about the effective 
implementation of a Lean Manufacturing feature. The 
response is in two parts as follows, 

 
a. Feature’s Importance: in this part, the 

respondents were urged to assess all the 
features by using a 5 – point LIKERT scale, 
ranging from “1 – Insignificant” to “5 – Very 
Important”.  

b. Implementation in Organization: this part 
reflected the respondent’s opinion about the 
actual implementation level of that particular 
Lean Manufacturing feature in the respective 
organization.  

 
The questionnaire is divided into ten sections, each 

corresponding to a specific area or feature concerned 
with Lean Manufacturing, including, 
 

i. Productivity  
ii. Inventory 

iii. Structured Flow 
iv. Performance Improvement 
v. Employee Participation 

vi. Management 
vii. Quality 

viii. Customer Focus 
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ix. Information Technology 
x. Total Preventive Maintenance 

 
3.3. Sample Selection and Size 

Ten Public Sector Organizations with a cumulative 
strength of about 350 Managers, belonging to top, 
middle and lower levels, were targeted in this research. 
For a sample size of 112 respondents, 200 
questionnaires were distributed. Out of 200, 120 
questionnaires were received duly filled in all respect. 
Hence the response rate remained 60%. 
 
3.4. Brief Method to Calculate Lean 
Implementation Gap  

Following is the method to calculate the Lean 
Features’ Implementation Gap.  

 
a. There are ten dimensions of Lean 

Manufacturing. 
b. Each dimension is characterized by two 

representative questions.  
c. Response to these questions is divided into 

two sections i.e. ‘Importance’ and 
‘Implementation’. 

d. Response to ‘Importance’ and 
‘Implementation’ varies on a Likert Scale 
from 1 – 5.  

e. Lean Implementation Gap = Implementation 
– Importance. 

f. A negative number reflects an existence of a 
gap between the effective implementation of 
that particular feature as compared to its 
significance. A positive number represents a 
satisfactory status. 

g. Calculate gap for each question. 
h. Determine the average gap for all questions 

of a particular dimension. 
i. Calculate the average gap for all the ten 

dimensions. This should be the average Lean 
Implementation Gap for single respondent.  

j. The individual Lean Implementation Gap 
scores for all respondents might be calculated 
to determine the overall Lean Implementation 
Gap present in the system by taking their 
average.  

k. The dimension with the lowest average gap 
score will be the most Critical Dimension. 

 
4. RESULTS AND ANALYSIS  

A brief description of the response trend of 120 
respondents is as shown in the Table 1 

The response to brief remained healthy as an 
appropriate proportion of all the three major categories 
of Management has been obtained contributing 
towards a more reliable result to be inferred.  

 

 
Table 1. Response Rate 

Respondent’s Category Total Cumulative Percentage 
Managing Directors and Board 
Members 

12 12 10 

General Managers  36 48 30 
Assistant Managers and Managers 72 112 60 

Total 120 - 100.0 

 
The data generated by the response of all the 120 

respondents of the Questionnaire has been depicted in 
a graphical manner as shown in the Figure 1. The 
abscissa depicts the Lean Features, while ordinate 
depicts the average Lean Implementation Gap as a 
corresponding negative number, following the method 
as described earlier to calculate the overall Lean 
Implementation Gap for each Lean Feature. Each 
individual bar is topped by the relevant value for ease 
of comprehension. The graph encompasses the whole 
picture of the current status of the production systems, 
as depicted in the opinion of the respondents, 
illustrating in a comprehensive manner the areas where 
a gap between the significance of a particular Lean 
Feature, duly supported by the already implemented 
ISO Quality Management System Standard, and the on 
ground effective implementation actually occurs. This 
of course is a very simple and direct method to 
approach and attack the targeted area as elucidated by 
the graphical representation, and where the 
performance is clearly lacking and thus affecting the 
overall output of typical Public Sector Organizations.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the graphical presentation of the 

questionnaire response, as shown in the Figure 1, it 
can be observed that all the Lean Features bear a 
negative value that reflects a clear cut gap between the 
importance of that particular feature as per vision and 
opinions of the respondents and their actual experience 
regarding an effective implementation of that 
particular Lean Feature in their respective 
organizations. An overall Lean Implementation Gap 
comes out to be – 1.41, which proves the existence of 
a lapse between the goals and objectives pursued by 

Figure 1. Lean Implementation Gap  
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these Public Sector Organizations under the umbrella 
of the ISO Quality Management System Standard, and 
the actual on ground state of affairs.  

From Figure 1 the most critical and neglected Lean 
Manufacturing area turns out to be Productivity, 
which encompasses need for reducing the product 
cycle time and eliminating the non-value-added 
activities to bring down the production cost. The 
implementation gap for Productivity comes to – 1.8, 
which is greater than the overall Lean Implementation 
Gap rating of – 1.41. The second most critical category 
of Lean Feature is shared by two areas, i.e. 
Management, in terms of its commitment and efforts 
to produce an environment conducive to fostering 
Lean Practices, and Customer Focus, with respect to 
focus the customer feedback system and customer 
satisfaction, both of whom showed lean 
implementation gap of – 1.7. Employee Participation 
remains the third most critical Lean Manufacturing 
Feature with a score of – 1.6, which is reflective of a 
lapse or gap of what is emphasized in the Quality 
Management System Principles under the title of 
‘involvement of people’. It is significant to mention 
here that the other Lean Features also fall in the same 
category of neglect with a very minor difference in 
scoring and also in negative figure. Not a single Lean 
Feature has been found to achieve the status of 
‘rigorously implemented’ or otherwise seemed as 
satisfactory with a positive scoring figure. 

 
4.1. Pareto Analysis 
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Figure 2. Pareto analysis lean implementation gap 

 
Pareto analysis is an effective tool that can be used 

to elucidate the vital few factors from trivial many that 
may be source of the problem. Figure 2 shows Pareto 
analysis of the Lean implementation gap both in terms 
of individual lean feature ratings and their cumulative 
percentage. However, the Pareto analysis fails to 
establish any major lean features as contributing factor 
as the cumulative of seven of the ten Lean Features 
contribute 80% of the aggregate Lean Implementation 
Gap. 

Hence, all ten features are responsible for presence 
of lean implementation gap in the public sector 
organizations. 

 
4.2. Service Experience Wise Overall Lean 
Implementation Gap  

A graphical representation of the service wise trend 
of response towards overall Lean Implementation Gap 
is shown in Figure 3. The service axis has been 
divided into three categories according to the 
experience of the Managerial cadre, such as Assistant 
Managers & Managers representing the First Line 
Management, General Managers representing the 
Middle Management, and Managing Directors and 
Board Members as Top Management.  

Figure 3 reveals that Lean implementation gap 
exits in the view of all three cadres of service all but 
with varying degrees of severity. In Top 
Management’s view, the severity level of the problem 
is of the magnitude of – 1.35 which is closer to the 
view held by First Line Management scoring at – 1.3 
in magnitude. On the contrary, the Middle 
Management holds a more harsh view of the situation 
by scoring at – 1.6 of the magnitude. This difference in 
opinion is explained as the Middle Management, in 
contrast to the other two tiers of management, face a 
more tense situation for being responsible of both 
implementation and compliance to the business 
policies as dictated by the Top Management, without 
being given much liberty to influence it, and also to 
come out with results according to the expectations of 
the Top Management, despite of the resistance and 
other valid issues raised by the First Line Management 
and workforce. Therefore, Middle Management is 
found keener to eliminate the lean implementation 
lapses. 
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4.3. Priority Lean Features in Individual Service 
Cadre 

Figure 4, 5, and 6 illustrate the individual Lean 
Features that respective Management level feel have 
the highest impact on Lean implementation gap and 
need to be prioritized. This sort of graphical 
presentation is a great help in analyzing the difference 
of approaches in viewing the problem at different tiers 
of Management overall.  

The Figure 4 shows that for the Top Management’s 
feels that priority areas are Productivity, Information 
Technology, and Quality that need to be addressed 
first to eliminate the Lean Implementation Gap. This is 
mainly because Top Management is more conscious 
about the product cost, responsiveness in terms of lead 
times to meet the commitments and thereby increasing 
the market share. Information Technology is 
considered a very important tool that helps in timely 
decision making and therefore given importance. 
Quality of product is a chief concern and the illustrated 
outcome coincides with the achievement of ISO QMS 
certification which Top Management normally craves. 

Figure 5 reveals the general trend of the Middle 
Management, which seems more and more conscious 
of and sensitive to Top Management’s Commitment to 
pursue the Lean Manufacturing Process as Business 
Strategy in their respective organizations. Hence, to 
divert the attention of the Top Management towards 
some important issue of Lean Manufacturing and win 
their commitment on for long term is considered to be 
the primary achievement. The other two main 
priorities for Middle Management are employee 
participation and structured flow in the shape of 
balanced production lines.  
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Figure 6 explains the general trend of the First Line 

Management in viewing the problem of Lean 
Implementation Gap by prioritizing Productivity as the 
main area of concern and focus. This trend can easily 
be explained as the First Line Managers are normally 
heavily engaged in daily shop floor level production 
activities and are more and more sensitive and 
conscious about the in time completion of production 
targets. 

They envisage production to be directly and 
severely affected by exaggerated cycle times and other 
non-value-added activities. First Line Managers are 
also sensitive to management style and policies that 
regulate their organizations. This is especially true 
about the commitment of Top Management in 
pursuance of a Lean Manufacturing which typically 
needs drastic and radical steps to be taken within 
minimum possible time limit. Finally, First Line 
Managers put the Total Preventive Maintenance on 
priority since they cannot deliver without an assurance 
on the behalf of the maintenance department that the 
plant and machinery involved in the production would 
remain operational and precise with minimum chance 
of a surprise breakdown jeopardizing the whole 
production planning.  

Figure 4, 5, and 6 reveal that a problem or 
deficiency in implementing a Lean Feature is not 
necessary prioritized by all the tiers of Management 
equally. This reflects: 

 The presence of Lean implementation gap is all 
key features of the organization 

 The existence of lack of communication among 
various tiers of Management.  
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5. RECOMMENDATIONS  

A thorough analysis of the survey conducted by 
this study has revealed some very important aspects as 
discussed in the previous section, and following are 
the recommendations to address these hitherto 
neglected areas, especially in the public sector 
organizations:  

 The survey result has arrived at a 
consensus that Productivity is the area or prime 
importance to be focused for Business Process 
Improvement by controlling the product cost through a 
systematic and periodic review of cycle time and also 
through the identification and elimination of various 
non-value-added activities. The typical Public Sector 
Organizations, owing to their lack of initiative and a 
culture promoting rigidity and status quo, lags behind 
in utilizing the concept of ‘organizational learning’ 
and hence are suffering a heavy loss. 

 The survey report elucidates the lapses 
present at the end of Management to convey its firm 
Commitment to pursue Lean Manufacturing as a 
Business Strategy. The domain of Customer Focus met 
the same fate. It is pertinent to mention here that both 
the concepts use to be the primary, most emphasized 
and most highlighted principles of ISO Quality 
Management System Standards. The survey reveals 
both of these areas to be the potential improvement 
subjects through the implementation of the Best Lean 
Practices.  

 All the managers of the organizations 
under consideration have unequivocally declared the 
serious lapses in motivating and empowering the 
employees in order to win their participation and 
involvement in the improvement of the business 
processes and hence being a potential improvement 
area must be focused for rigorous improvisation.  

 The survey report has also been successful 
in highlighting the communication gap present among 
the various tiers of management while conceiving 

problems the respective organizations are suffering 
with. The responsibility lies mainly with the Top 
Management to actively promote and pursue a healthy 
environment of communication free from fear and 
rather rewarding for valuable suggestions. This would 
certainly deplete the communication gap with the 
organization and would surely keep it from becoming 
a typical ‘stove piped’ organization.  

 Total Preventive Maintenance coupled 
with the Cost of Quality has cropped up to be the 
major area of concern, since a faulty plant and 
machine not only destroys the quality of the product 
but also contribute to the cost of quality relying more 
and more on unnecessary inspection stages as well as 
in the shape of production of defective parts. The area 
needs a serious and thorough analysis that how and to 
what level of investment on the storage and 
availability of essential spares may guarantee smooth 
production.  

 Somewhat mix response is observed 
regarding maintaining an appropriate level of 
Inventory. But, over all, a hoard of various kind of 
inventories has unanimously been looked upon and 
considered a hurdle by most of the Managers. But its 
unnecessary occurrence needs to be addressed on 
immediate grounds.  

 The benefits of IT have been generally 
been accepted but its haphazard, discontinuous, and 
fragmented use has highlighted to be the cause of 
much commotion in the organization. this lapse in the 
concept of IT as an enabler and its failure in 
alleviating the load of unnecessary paper work has yet 
to be addressed.  

  
6. CONCLUSION 

This study has basically been conducted to clarify 
the potential areas of improvement in the production 
systems of typical Public Sector Organizations that 
suffer with organizational rigidity and lack of 
commitment and initiatives for continuous 
improvement. The study has remained successful in 
establishing the fact that even in Public Sector 
Organizations with status of ISO Certified QMS, 
serious lapses occur in the implementation of Lean 
Manufacturing Practices in their respective production 
systems in terms of the elimination of various kinds of 
wastes and the non-value-added activities. It has also 
been revealed that there is much in common between 
the ISO QMS Standards and the LEAN 
MANUFACTURING SYSTEM, particularly in terms 
of Leadership Commitment, Employee Participation 
and Involvement, Quality and Cost of Quality, and 
Continuous Improvement in the system to eliminate 
unnecessary activities etc. and in fact both the major 
approaches can compliment each other in enhancing 
the over all performance of the organization.  
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The study has also been successful in illuminating 
the existence of communication gap and the difference 
of views among various tiers of management, 
emphasizing the need that all the working groups 
should be on the same grid while undertaking a major 
reformation initiative.  

Finally, the study has elaborated in clear terms the 
need and potential of Business Process Re-design 
Initiatives and other Business Process Improvement 
techniques to establish Lean Production environment 
conducive to a streamlined, waste free production 
system.  
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ABSTRACT: In today’s digital era, Consumers information plays a very significant role for the companies. They 
are utilizing this information in different ways to cater the costumers with novel products and services. But the 
privacy of this information is of much more importance for the service providers as well as for the consumers.  The 
privacy and the protection of the Customers’ personal information is a growing concern for the consumers of the 
telecommunication services all over the world. The importance of telecommunications is apparent from the revenue 
this service generates for the world economy. There have been innumerable cases around the globe which 
demonstrated lack of security of customers’ personal data. The causes might be different apart from lack of 
investment in the sophisticated technology for this growing concern. The aim of this study is to analyse the privacy 
policy of the telecommunication companies, the laws related to customer data protection, different incidents related 
to customer’s privacy and the role of different data protection technologies to overcome this soaring issue.   
[Shafqat Hameed, Mujtaba Hassan Agha, Muhammad Abbas Choudhary. The Role Of Data Protection 
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1. INTRODUCTION 

    The mobile telecommunications sector is 
growing at a large scale in Pakistan. 
Telecommunications is not only one of the fastest 
growing sectors in Pakistan but also all around the 
world. It plays a significant role in global economy. 
Pakistan was the third fastest growing 
telecommunications market in the world in 2008 
(Wilson J, 2009) and it is estimated that in April 2011 
it has 108 million mobile subscribers (CIA, 2011). In 
Pakistan, cell phone coverage has been provided to 
approximately 90 percent of the areas and more than 
half of Pakistan’s population has access to a cell 
phone. 

With the evolution of technology, the privacy has 
been the most important issue for the customers 
associated with information technology. The aim of 
this study is to identify the significance of the 
customers’ privacy and their data protection and how 
the technology can be used to improve the privacy and 
to protect the customers ‘data? 

Every country possesses written laws for the 
protection of personal information and the limits under 
which the private information can be accessed or used 
are provided by the concerned authorities. Consumer 
privacy has become a crucial issue with the advent and 
evolution of the mass communications, electronic 
methods, telecommunications and Web. In 
telecommunications, Personal information includes 
call traffic details, service usage data i.e. email/ 
internet and customer information which includes 

name, address, fixed line number, mobile number, 
email address and all other contact details. And when 
personal information of costumers is misused or 
deficiently protected, its consequences can be identity 
theft, financial fraud, and other problems that 
collectively cost people, businesses, and governments 
millions of dollars per year. In the telecommunications 
sector, lack of privacy and data protection is a 
perturbing situation for the consumers which need to 
be addressed. The main objective of all the businesses, 
by and large, is to satisfy the customers at an optimum 
level.  

“Data privacy refers to the evolving relationship 
between technology and the legal right to, or public 
expectation of privacy in the collection and sharing of 
data about one's self. Privacy concerns exist wherever 
uniquely identifiable data relating to a person or 
persons are collected and stored, in digital form or 
otherwise”(Jericho Forum, 2007). 

In addition, early definitions of consumer privacy 
concentrate on two types of control: 1) control of 
presence of others in the marketing environment and 
2) control of transactional information (Goodwin 
1991; Jones 1991). These definitions of privacy were 
elaborated to include the information regarding the 
consumers’ knowledge about the organization’s 
information practices and privacy policy (Foxman and 
Kilcoyne 1993; Nowak and Phelps 1995).Consumers 
assert that they have a right to privacy in marketing 
situations, But consumer privacy is not considered 
absolute for the following reasons: 1) Conflicts of 
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consumer privacy with other consumer and marketer 
rights, 2) what represents consumer privacy is 
culturally, and individually determined 3) Moreover, 
who “owns” consumers‟ private information, the 
terminology differs in marketers and consumers 
(Foxman and Kilcoyne 1993; Milne and Gordon 
1993).Similarly ,The literature inquired the ethical 
dimensions of consumers‟ right to privacy and 
marketers‟ information practices. Researchers have 
examined the different associated justifications of 
regarding control of information, the privacy trade-offs 
that customers make with a firm and the application of 
several theories to explain perceptions of authority, 
trust, and equity regarding a firm’s information 
practices.  

It is legitimate for the consumers to question the 
companies about their concerns related to the services 
and the obligation of the service providers is to address 
their concerns. Data Protection and Privacy is a 
challenging problem for the telecommunication 
companies. It is not easy to manage and handle the 
large data of billions and trillions terabytes and even 
more. Undoubtedly, Technology has solved myriad 
problems and it will continue to do so in future.  It is 
evolving day by day as the solution of numerous 
problems which are encountered daily. Technology is 
also trying to provide solution for this issue of privacy 
and data protection. In this paper we will analyse in 
detail the role of different data protection technologies 
and privacy enhancing techniques to address this 
surging issue.  
2. Literature review: 
2.1. Concept of Privacy in Telecommunications 

The concept of privacy in telecommunications is 
not different from the concept of privacy in other 
spheres of life. Although, there is confusion regarding 
the interpretation of word Privacy, yet in literature this 
word has been defined in detail. (Rodríguez, 1997) 
defined the term privacy in four levels. 
2.1.1. Descriptive level 

In the descriptive sense privacy does not relates to 
explicit legal or moral connotation. This refers to the 
most primitive opinion of privacy. The   versions 
available in dictionaries are said to be of descriptive 
level. Which are based on two concepts, one is the 
concept of seclusion which is known as a “zero 
relationship”, and the other one is the concept of 
secrecy. 

 
2.1.2. Value level 

In a value sense, it is the individual who decides 
which aspects of his life he believes should not be 
shown to public eye. Moreover, the entire society 
should also form an opinion that to what extent the 
individual’s privacy should be respected, and what is 
the socially acceptable scope of privacy. 

2.1.3 Legal level 
In a strictly legal sense, the term privacy refers to 

the special sphere of privacy protected by law. Privacy 
also refers to the right to privacy in the strict sense. 
2.1.4 Interest level 

Sometimes the term privacy is often used to refer 
not to the right itself, but to the interests justifying the 
protection granted to some right.  

The role of the interests is played by privacy that 
lay behind the protection of other corroborative rights 
e.g. the secrecy of telecommunications 

Generally, privacy is defined as “the control over 
one’s seclusion and secrecy. In telecommunications 
privacy this definition can justify the recognition of 
the secrecy as a right, one’s freedom of action which is 
one’s freedom to express oneself freely in 
telecommunication as a medium of communication 
that is the utmost reason for the protection of secrecy 
in telecommunication industry (Rodriguez, 1997). 
2.2. Privacy protection approaches 

Quinn (2005) divided the approaches to privacy 
into two categories: 

2.2.1. Free market approach  
In this approach, the Commercial entities can do 

whatever they want but with the expectation that 
customers will choose to do business with those 
corporations which respect consumer privacy to an 
appropriate degree. And if few companies do not 
sufficiently respect privacy, then they would 
ultimately lose market share. This approach may be 
confined by limited competition of enterprises in a 
market, who are not offering favourable privacy 
options to the user, or the deficiency on the user’s part 
regarding the information about actual privacy 
practices. Moreover, the claims made by the 
organizations about the privacy protection may be hard 
for consumers to affirm. 
2.2.2. Consumer protection approach 

 In consumer protection approach, it is recognized 
that customers may have lack of time or knowledge to 
make any informed choices, or lack of reasonable 
alternatives available (Jensen and Pots,  2004) Mostly 
average person cannot comprehend the privacy 
policies and this approach justifies government 
definition of privacy and privacy standards. 
2.3. Privacy in location based services 

Problems associated with customer’s privacy are 
increasing for location tracking capabilities of mobile 
devices are increasing; customers’ perspective and 
preferences comprise personal information and 
unlawful usage that breaches user's privacy. Various 
methods have been suggested to protect user's privacy 
when using location based services which includes the 
methods of anonymizing servers, encryption of 
information blurring etc. Several methods for privacy 
quantification have also been proposed, for calculating 
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the balance between the advantage of providing 
precise location data and the disadvantages of personal 
privacy risking (Voulodimos and Patrikakis, 2009). 

Furthermore, Customers of such services can be 
allowed to choose to display more generic location 
information e.g. "In the City" or "Islamabad" or 
"Work" to whom they want to inform by displaying 
only selected information in location, like their exact 
address, to Family members and close friends.  

 
2.4. Data Protection 

 (Clark, 2008) defines data protection as an 
umbrella term which blankets a broad range of 
technologies for safeguarding data assets. Data yielded 
and controlled by upper-layer applications is the raw 
material of useful information. Loss of data is directly 
proportional to loss of revenue, the consequence of 
which is ultimately the loss of the enterprise itself 
(Clark, 2008). 

 Because data is very crucial for the viability of a 
firm, detecting the ways to restrict access to data and 
ascertain the integrity of the data is fundamental to an 
IT strategy. Data is ultimately stored on any form of 
storage media which includes solid state disk, optical 
media, and tape and in disk media in the form of 
storage arrays. Some examples include Network 
attached storage which processes files to upper-layer 
applications, but it is unable to do reliably without 
underlying safeguards at the block level, also includes 
redundant array of inexpensive disks (RAID), alternate 
pathing, data replication, and block-based tape backup 
(Clark, 2008). 

 
2.5. Customers’ Data to be protected in 
Telecommunications 

(Nut, A. 2008) It is vital for the success business to 
secure the data and information of the companies and 
customers. In the present world where identity theft is 
at rise small firms are regrettably not prepared to 
handle the responsibility of the data security.  

Some small businesses realize the significance of 
provision of secure storage for their customers' data. 
They have observed the consequences of improper 
storage of data. When customers get to know about the 
loss of their personal information, customers begin to 
think twice about doing business with that company 
(Nut, A. 2008). 

2.5.1 Kind of data to be protected 
Data Protection Commissioner Ireland (2008) has 

defined the kinds of data to be protected in 
telecommunications to be as follows: 
2.5.1.1 Detailed telephone record retention  

Detailed records of customer’s telephone calls may 
be kept for the required period to settle bills and 
payments but no longer than that. But few companies 

may require retaining personal details for a longer 
time. 

  

2.5.1.2. Storing and accessing information on 
terminal equipment i.e. “Cookies” 

Information can only be stored on or retrieved 
from a user’s computer or any terminal equipment 
after the individual allows this. Moreover, it is the 
right of individual to refuse the placing or accessing of 
this information. 

. 

2.5.1.3. Calling Line Identification 
It is lawful for telecommunication users to hide 

their contact number, which is invisible to other 
user.  It is not necessary for the users who make 
marketing calls to hide their phone number when 
making these calls. 

 

2.5.1.4. Location Data 
If the individual allows the processing of location 

or other traffic data then it may be accessed for 
providing the value added service to the customer.  

 

2.5.1.5. Public Telephone Directories 
Public telephone directories also provide the user’s 

personal information. The Individuals have the right to 
exclude themselves from the directory for protecting 
their privacy.  

 

2.5.2. Customer 
If the personal details of the customers are 

obtained for product marketing then web-mail and 
SMS marketing are only allowed to take place if a 
service is user friendly and an opportunity is given to 
object to these marketing messages.   

 
2.5.3. Consent 

For sending the marketing messages the consent of 
the individual is required if the person is not the 
customer. E.g. the individual must be asked that if he 
wishes to receive marketing material. 
2.6. Privacy Policy of Telecommunication 
companies in Pakistan 

Every telecommunication company provides its 
customers with privacy policy. Through the privacy 
policies the company describes the details to the 
customer that how the company will use the 
customer’s personal information. To whom the 
company discloses the customer’s personal 
information and the reasons for the disclosure are 
provide. Following are the privacy policies of the few 
telecommunication companies in Pakistan. 
2.6.1. Ufone GSM 
2.6.1.1. Personal Information 

The information or data that identifies the customer 
is a Personal Information. Ufone presumes that the 
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personal information provide to them is true, accurate 
in complete is all respects. The personal data with 
Ufone includes customers’ name, their birth date, their 
addresses, their telephone numbers, emails, credit card 
and their bank account details, occupation, details of 
references, PIN and passwords of Ufone account 
(Ufone, 2012). 

 

2.6.1.2. Use of Personal Information 
Ufone informs the customers that their personal 

information may be used for: 
 Affirming customer’s personal identity 
 Aiding customer to subscribe to ufone’s 

services. 
 Provision of the services which customers 

require 
 Managing the services like charging, billing 

and collecting debts. 
 Conducting suitable checks for credit 

worthiness 
 Understanding the needs of customers’ 

information and communication to provide 
them with a better and improved service. 

 The Promotion and marketing of Ufone 
services for the benefit of customer. 

Ufone pledges that it does not disclose customer’s 
personal information third parties e.g. other cellular 
service providers, banks and credit card companies 
and their agents which can ultimately lead to invasion 
to customer’s privacy. In contrast, company may 
affiliate with such agencies for the benefit of the 
customers to provide them with better services. And 
the company may reveal customers’ personal data to 
these agencies for marketing or any other purposes. 
Ufone aims to ensure that these organizations are 
obliged to and will protect customers’ personal data 
and information. Furthermore, Ufone may disclose 
customers’ personal information to:  

 Authorized representatives of customers’ 
 The agencies like Credit- reporting and fraud-

checking agencies 
 The companies related to Ufone. 
 Professional advisors, accountants and lawyers 

etc of Ufone. 
 Regulatory authorities and Other Government 

organizations authorized by law.  
 And those firms which manage Ufone’s 

business and corporate strategies. 
Moreover, Ufone may also reveal customers’ 

personal data for good if it considers its necessity as a 
legal requirement to protect and defend the rights and 
interests of its customers (Ufone, 2012). 

 
2.6.1.3. Information Security 

Ufone desires employees and contractors to 
perform their duties with responsibility in such a way 
that is coherent with Ufone’s legal responsibilities 
regarding customer privacy. Ufone is committed to 
respect the privacy of the customers’ on a priority 
basis and ensures that this personal information will 
not be disclosed to any outside Organizations other 
than those organizations working on behalf of Ufone 
(Ufone, 2012). 

 
2.6.2. Warid Telecom 

Warid shows its commitment to respect customers’ 
privacy and to abiding by the applicable data 
protection and privacy laws (Warid, 2012). 

 

2.6.2.1. Personal Information Collection 
Warid pledges to collect and use customers’ 

personal information only with their knowledge and 
consent. The personal information which Warid 
collects includes their name, address, birth date, 
gender, telephone and fax numbers, email address, and 
credit/debit card information. The personal 
information collected would be used only for 
providing the particular service to the customer. 

(Warid, 2012). 
 

2.6.2.2. Usage of Personal Information 
Warid uses customers’ information for various 

purposes which include: Customers’ order processing, 
management of their account; for delivery of service, 
for responding to complaints or account enquiries; 
administering debt recoveries; verification of their 
identity when required for example; to help the 
customers for data protection if they lose their 
password or PIN information (Warid, 2012). 

 
2.6.2.3. Disclosure of Information 

The customers information may be disclosed by 
Warid, to the companies designated as 'Warid 
Affiliates’; and in case that Warid experiences re-
organization or sold to a third party, in this case 
customers agree that any personal information we hold 
about them may be transferred to that re-organized 
entity or third party for the purposes. 

Moreover, Warid does not sell or pass your 
personal information to third parties without the 
consent of customers. The customer data can be 
revealed for the validation of credit card details or to 
obtain payment for billing   

 Warid can reveal customer’s data to comply with 
the legal requirement (Warid, 2012). 

 
2.6.2.4. Information Security 

Warid is aware of the customers’ increasing 
concern about the protection of their personal 
information and how they protect their data from 
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misuse. Warid is continuously reviewing and 
enhancing its procedures which include technical, 
physical and managerial procedures for the protection 
of customer’s personal data from unauthorized access, 
accidental loss or destruction. The technology used by 
Warid for data protection is secure sockets layer (SSL) 
technology, which helps to encrypt sensitive 
information such as customers’ finance related 
information (Warid, 2012).  

The communications on the Internet are not secure 
until they are encrypted as the data may route through 
different mediums and links before delivery. Warid is 
not responsible for loss of personal information which 
is beyond its control (Warid, 2012). 

 
2.6.2.5. Monitoring and recording of customer’s 
communications 

Prevention of crime is essential for any country.  
The law permits the Monitoring or recording of 
customer’s calls, emails, text messages and other 
communications for the security objectives (Warid, 
2012). 

 
2.6.3. Telenor 

The privacy policy of telenor also describes all of 
the above mentioned points. (Telenor, 2012). 

 
2.7. Data Protection Technologies 

Several telecommunication companies have used 
data protection technologies and privacy enhancing 
techniques to increase the efficiency of organization to 
protect the customers’ private data. Moreover, Data 
protection solutions and technologies can be 
categorized by the scope of defense they provide. 
Protection against component, link, or device failure is 
provided by lower level solutions; while protection 
against system, business application, or site failure is 
provided by higher level solution, as shown in Table 1. 

 
Table 1. Data Protection Mechanisms (Clark, 2008) 
Type of Data 

Protection 
Protection 

against 
Recovery time 

objective 
Recovery 

point objective 

RAID 
Disk drive 

Failure 
Instantaneous No data loss 

Mirroring 
Link, disk or 
array failure 

Instantaneous No data loss 

True CDP Data corruption 
Seconds – 
minutes 

No data loss 

Near 
CDP/Snapshot 

Data corruption 
Seconds – 
minutes 

Some data loss 

Synchronous 
Replication 

System/site 
Failure 

Seconds – 
minutes 

No data loss 

Asynchronous 
Replication 

System/site 
Failure 

Seconds – 
minutes 

Some data loss 

Disk to disk 
tape emulation 

Array Failure Minutes Some data loss 

Local Tape 
Backup 

Array Failure Minutes – hours Some data loss 

 

2.7.1. Hitachi Data Systems 
Telecommunications companies are in a dire need 

of more storage capacity due to enormous growth rate 
in this industry.  The increasing concern of 
telecommunication companies is the protection of this 
bulk of data, which is vital for their business which 
includes their (BSS) business support data, the content 
of customer for securing their data. 

However, Telecommunication operations demand 
heterogeneous storage systems because of 
geographically distributed telecom systems. Therefore, 
data protection in telecommunications becomes a 
challenging task because of its distributed nature. The 
Innovative data protection and management solutions 
for their telecom customers to help them recover and 
protect the data along with the data replication and 
data security offerings are provided by Hitachi Data 
Systems (Hitachi Data System, 2012). 

 
2.7.1.1 Hitachi data systems solutions for data 
protection (Benefits) 

 One of the benefits is that it protects following 
data which includes BSS data, customer 
content like rich media customer content and 
data centre customer content and it reduces the 
risk of financial loss with the help of high 
performance storage infrastructure and 
automation. 

 Another benefit is that it reduces management 
and training costs and increases IT efficiency 
having common interface for different 
operations like backup and recovery, de-
duplication, continuous data replication, 
application protection, virtualized backups, 
remote office protection etc.  

 Another benefit is that it replicates critical data 
disk-to-disk for speedy restore, testing, 
development and remote disaster recovery 
protection.  

 It helps in making effective use of existing 
infrastructure and reduces investment in storage 
with data reduction methods, for instance, de-
duplication and archiving. 

 It helps in improving protection, and recovery 
of important applications with advanced 
assessment, design and implementation 
services (Hitachi Data System, 2012). 

 
2.7.2. Yosemite File Keeper recommended by 
Safari Telecom 

File Keeper's technology protects every document 
a user edits at the time they save their documents to 
disk, wherever the documents are stored or the system 
is disconnected from the network (Safari Telecom, 
2010). 
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2.7.2.1 Challenges 
 The individual users manage a wide variety of 

critical information which is stored on servers, 
desktop and laptop. 

 Laptop computers are unreliable for data 
protection the reason may be hardware failure 
and theft, and the result is loss of critical 
information. 

 The users are unable to back up files when 
disconnected from the network.  

 
2.7.2.2 Solutions 

 This technology assists those users who are 
occasionally-connected by storing changed 
files on the local disk and then copying them to 
the file backup locations when users reconnect 
to their network. 

 This technology backs up files as they are 
created and updated. Reduces the financial 
effect of data loss by insuring that the updated 
versions of a user's data are protected. 

 The agents of this technology operate in the 
background and do not require direct 
interaction with the user. User data is 
automatically and continuously protected 
without affecting productivity of the end user. 

 Through this technology the users can rapidly 
and easily restore their own data, which 
increases their output. 

 
2.7.2.3 Results 

 Continuous file protection  
 Reduced financial impact as a consequence of 

data loss. 
 The Information stored on the most vulnerable 

and unreliable equipment in an organization's 
network is protected.  

 
3. METHODOLOGY  

The aim of this study is to measure the extent to 
which the customers’ are concerned about their 
privacy in the telecommunications. On the whole, 
approach is descriptive as well as quantitative in 
nature. Questionnaire tool is used as a base for survey. 
The questionnaire is prepared to collect data from 
different groups of people who are customers of 
different telecommunication companies. It is usually 
mailed to the informants to be answered. The data is to 
be used to analyze the effect of privacy protection on 
the customers. 

The questionnaire is created in English. Simple and 
accurate questions with specific answers were used. 
The survey questionnaire is comprised of 18 questions 
and it has been divided into three parts.  

 Continuous file protection  

 Part one is focused on the customer’s general 
information. It comprises of five questions. 

 Part two focuses on the customer’s view. This 
part comprises of eleven questions. 

 Part three is comprised of amalgamation of 
both and the customer views related to 
solutions to privacy. 

The questionnaire is composed of open ended as 
well as close ended questions. A five point Likert-type 
scale is used for closed ended questions to measure the 
degree of concern of customers related to privacy by 
looking for agreement of the respondents to the survey 
statements and questions. The respondent is supposed 
to put up a mark of 1 to a particular question if they 
strongly agreed to a particular question.  

However, if they strongly disagreed they put up a 
mark of 5 to a given question. For the open ended part 
of the questionnaire the respondents are supposed to 
describe their experiences regarding the 
telecommunications services and their views on 
privacy. 

The questionnaire was made on Google survey and 
the link was given to different people for giving their 
views regarding the privacy in their network.108 
questionnaires were filled and the data was collected 
based on the answers given by the customers of 
different telecommunication companies. 

 
4. RESULTS AND ANALYSIS  

The aim of this research was to identify the extent 
of privacy needed to the customers in their day to day 
communications via mobile phone. At present, five 
mobile telecommunication companies are operating in 
the country. The data is collected from the customers 
of different companies and from different cities. 

The key questions asked and their results are as 
follows: 

 
4.1. Which cellular network do you use?  
Table 2. Customers of telecommunication companies Data 

 Frequency Percentage Valid 
Percentage 

Cumulative 
Percentage 

Mobilink 12 11.1 11.1 11.1 
Telenor 15 13.9 13.9 25.0 

Ufone 54 50.0 50.0 75.0 
Warid 21 19.4 19.4 94.4 

Zong 6 5.6 5.6 100.0 

Total 108 100.0 100.0  

 
108 customers responded to the questions, out of 

which Ufone has the maximum number of customers 
numbering 54 then Warid with 21 customers, Telenor 
with 15, Mobilink with 12 and Zong having 6 
customers in the sample data. 
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Mobilink
11%

Telenor
14%

Ufone
50%

Warid
19%

Zong
6%

Users

Figure 1. Users of telecommunication companies of 
Pakistan  

 
According to the data, 50 percent of the customers 

in the sample are using Ufone, 19 percent Warid, 14 
percent Telenor ,11 percent Mobilink and 6 percent 
Zong. 
 
4.2. Are you satisfied with privacy given to you by 
your telecom network? 

The next question asked was related to the 
satisfaction level of the customers related to their 
telecommunication network. Following are the results: 

 
Table 3. Data of customer satisfaction related to 

privacy protection   
 

Valid 
Frequency Percentage Valid 

Percentage 
Cumulative 
Percentage 

1 6 5.6 5.6 5.6 

2 12 11.1 11.1 16.7 
3 54 50.0 50.0 66.7 

4 33 30.6 30.6 97.2 
5 3 2.8 2.8 100.0 

Total 108 100.0 100.0  

 
Out of 108 customers only three customers (all of 

Warid telecom) are extremely satisfied with the 
provision of privacy by the telecommunication 
companies. Maximum customers (54) are moderately 
satisfied with the privacy provided by the companies. 
Six customers are very dissatisfied with the privacy 
services. 

 
 

Not at all
satisfied

slightly
satified

moderately
satisfied

very
satisfied

Extremely
satisfied

6 12 

54 

33 

3 5.6 11.1 

50 

30.6 

2.8 

Customer Satisfaction level related to telecom network 

Customers' Satisfaction level Percentage

 
Figure 2. Customer Satisfaction Level 

 
 

4.3. I am satisfied with the privacy of the voice data 
of my network given to me? 

The next question was related to the privacy of 
voice data provided to the customers’ .For instance, 
the call records of the customers the talk time of the 
customers etc. Following are the results which are 
based on the sampling and research. 

 
 

Not at all
satisfied

Slightly
satisfied

moderately
satisfied

very satisfied Extremely
satisfied

12 

27 

39 

27 

3 

11.1 

25 

36.1 

25 

2.8 

Privacy of Voice Data 

Customers Percentage

 
Figure 3. Privacy of Voice data in Telecommunication 

companies 
 

36.1 percent of the customers are moderately 
satisfied with the privacy of the voice data provided by 
the telecommunication companies.25 percent are 
slightly satisfied and rest of the 25 percent are also 
satisfied with the privacy. Furthermore, 11.1 percent 
of the customers are not at all satisfied with the 
privacy.2.8 percent are extremely satisfied with the 
privacy of the voice data given to the customers. 
 
4.4. I should know at what time cellular company is 
monitoring my SMS, MMS in the mobile. 

Another question that was asked from the 
customers’ was on their concern regarding the 
monitoring (by the service provider) data which is 
textual form or in the form of pictures and videos. 
Following are the results. 

 
Table 4. Data privacy of SMS/ MMS according to 

the customers 
 

Valid 
Frequency Percentage Valid  

Percentage 
Cumulative 
Percentage 

1 6 5.6 5.6 5.6 

2 3 2.8 2.8 8.3 

3 18 16.7 16.7 25.0 
4 81 75.0 75.0 100.0 

5 0 - - - 

Total 108 100.0 100.0  

 
75 percent of the customers’ strongly agree with 

the statement that they should know when and why 
their data is being monitored.16.7 percent remained 
undecided about this matter. 2 percent disagreed with 
the statement whereas 5.6 percent of the population of 
sample strongly disagreed that they should not be 
provided with the information about the monitoring of 
their SMS and MMS data. 
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Figure 4. Customer views on SMS and MMS privacy  

 
4.5. I should know at what time my voice is being 
recorded by some other person?  

Next sequential question was based on the 
monitoring and recording of the customers’ voice. 
Following are the results and the data collected from 
the customer’. 

 
Table 5. Data of voice monitoring and recording 

 
Valid 

Frequency Percentage Valid  
Percentage 

Cumulative 
Percentage 

1 0 - - - 
2 9 8.3 8.3 8.3 

3 3 2.8 2.8 11.1 
4 15 13.9 13.9 25.0 

5 81 75.0 75.0 100.0 

Total 108 100.0 100.0  

 

 
Figure 5. User concerns on Voice Data Recording  

 
75 percent of the sample population strongly 

agreed with the statement that they should know when 
their voice data is being monitored/ recorded by third 
party. 14 percent agree with the statement, 3 percent 
disagree and there was no disagreement with the 
strategy of disclosing the information about the timing 
of the voice recording data. 
 
4.6. Are you satisfied with the customer service when 
you feel any complain of privacy? 

The next question that was asked in the 
questionnaire was based on the customer services that 
were given by the company to the customers that 
whether they are beneficial for the customers’ related 
to the privacy matters or not. Following are the results 
collected from the data. 

Table 6. Data of customer services provided by the 
telecommunication companies 

 
Valid 

Frequency Percentage Valid  
Percentage 

Cumulative 
Percentage 

1 24 22.2 22.2 22.2 

2 24 22.2 22.2 44.4 

3 36 33.3 33.3 77.8 
4 15 13.9 13.9 91.7 
5 9 8.3 8.3 100.0 

Total 108 100.0 100.0  

 

 
Figure 6: Customers’ services on privacy complaints 

 
According to the data collected, 34% of the 

customers are moderately satisfied by the customers’ 
services provided by the telecommunication 
companies. 22% are slightly satisfied, 22% are not at 
all satisfied, 8% extremely satisfied where as 14% are 
very satisfied with the customer services.  
4.7. Have you signed any network privacy agreement 
before getting the connection? 

The next question was based on the privacy 
agreement that was signed by the customers’ when 
buying the product or services by the 
telecommunication companies  

 
Table 7. Data of privacy agreement signed by 

customers 
 

Valid 
Frequency Percentage Valid  

Percentage 
Cumulative 
Percentage 

Don't Know 42 38.9 38.9 38.9 

No 48 44.4 44.4 83.3 
No, Don't Know 6 5.6 5.6 88.9 

Yes 12 11.1 11.1 100.0 

Total 108 100.0 100.0  

 

 
Figure 7: Data on privacy agreements signed by 

the customers 
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According to the data collected 44 percent of the 

customers express that they did not sign any privacy 
agreement when buying the services. While 39 percent 
of the customers’ don’t even know whether they 
signed the privacy agreement or not, 11 percent agree 
that they have signed the privacy agreement. 
 
4.7. Is the government efficient in inculcating the 
privacy of the customer in telecom sector? 

Moreover, Customers’ were asked about the 
measures taken by the government in inculcating the 
privacy as well as making the operations efficient and 
secure for the customers’ privacy. Following are the 
results of the data collected. 

 
Table 8. Data of measures taken by Government 

according to customers 
 

Valid 
Frequency Percentage Valid  

Percentage 
Cumulative 
Percentage 

Don't Know 24 22.2 22.2 22.2 

No 72 66.7 66.7 88.9 
No, Don't Know 3 2.8 2.8 91.7 

Yes 9 8.3 8.3 100.0 

Total 108 100.0 100.0  

 
According to the data collected 72 percent of the 

customers’ say that government is not efficient in 
inculcating the privacy in the telecommunication 
sector. 24 percent say that they don’t know about the 
measures taken by the government in order to make 
the communication secure for the customers. 

 

 
 

Figure 8. Customer views on measures taken by 
government in improving the privacy 

 
4.8. Do you feel any role of the technology in giving 
you the privacy in the network? 

The customers were also asked about their views 
regarding the role of technology in the provision of 
privacy to the customers. Following are the customers’ 
views regarding the role of technology for the 
provision of privacy. 

 
 
 
 
 
 

 
Table 9. Data regarding role of technology in 

enhancing privacy 
 

Valid 
Frequency Percentage Valid  

Percentage 
Cumulative 
Percentage 

Don't Know 21 19.4 19.4 19.4 

No 21 19.4 19.4 38.8 
No, Don't Know 0 - - 38.8 

Yes 66 61.1 61.1 100.0 

Total 108 100.0 100.0  

 
 

 
Figure 9. The role of technology in the view of 

customers 
 
According to the data, 61 percent of the customers’ 

view that there is a role of technology in the provision 
of privacy in the network, 19 percent say that there is 
no role of technology in the provision of privacy 
whereas 20 percent don’t know whether there is a role 
of technology in providing a privacy to the customers 
or not. 
5. CONCLUSION AND RECOMMENDATIONS 

Telecommunications is a very important 
technology which is widely used in Pakistan for 
different purposes. Therefore, the privacy is crucial for 
the safe and secure communication. We have collected 
the data from which it is evident that the customers’ 
are highly concerned about the privacy of their data. 
They are of the view that the permission should be 
sought before the usage of their information for 
various purposes.63.9 percent of the customers 
strongly recommend that there should be a proper 
coded method or data encryption for the transfer of 
information from one point to another and the third 
person should not be able to comprehend the language 
of the data transferred.97.3 percent of the customers 
recommend that there is a need of increasing the 
privacy of the customers. The customers’ also 
recommend that their suggestion should be valued and 
the choice should be given to the customers and they 
themselves should choose the level of the privacy they 
want from the service providers. Moreover, there must 
be strict controls followed by the company to ensure 
privacy of the clients. Any person accessing the data 
should be monitored and no data should b given to any 
third person without proper documentation in its 
support. Furthermore, every employee should not have 
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access to the private information of the customers of 
the company. This information should only be 
disclosed to government agencies.  The 
telecommunication companies should keep a vigilant 
eye over their employees so that they must not disclose 
the private information of the customers. The 
customers face different types of problems regarding 
privacy from different fronts which should be 
repressed and the higher technology should be 
considered an only mean through which the privacy of 
the customer data could be enhanced and protected. 
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Abstract: Vulvovaginal Candidiasis is a female genital system infection that occurs due to Candida species.Candida  
infection in the vagina can cause  a  smelly, thick, white – yellow discharge that might be accompanied by itching, 
irritation and swelling. It can also can make walking, urinating or sex very painful . The aim of this study is 
determining the prevalence rate of vaginal candidiasis infection in women referred to Kermanshah hygienic centers, 
Iran in 2010. This descriptive – analytic study was performed on 105 women referred to Kermanshah hygienic 
centers, Iran in 2010. All specimens were examined under direct microscopy and cultured on Sabouraud Dextrose 
Agar (SDA). Complimentary tests such as germ tube test and sugar assimilation test (API) were carried out to 
differentiate the Candida species. Statistical analysis was performed using the Chi-square test. Of 105 samples under 
experimnet, 10 cases (9%) in direct microscopy test and 30 cases (29%) by cultivation on Sabouraud Dextrose Agar 
were infected to vaginal candidiasis. The frequencies of the isolated Candida species include C.albicans with 28 
cases (70%), C.glabrata with 5 cases (12.5%), C.kruzi  with 3 case (7.5%), C.tropicalis with 2 cases (5%) and 
C.parapsilosis with 2 cases (5%). C. albicans was, by far, the most predominant yeast isolate. The culture of vaginal 
discharge should be warranted because the culture technique is more sensitive than direct smear.  
[Faraji R, Rahimi MA, Assarehzadegan M. Prevalence of Vaginal Candidiasis infection in women referred to 
Kermanshah hygienic centers, Iran in 2010. Life Sci J 2012;9(4):1280-1283] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 193 
 
Keywords: Vaginal candidiasis, women, Iran. 
 
Introduction 
             Vaginitis is the most common gynecological 
problem in women. The three infections most 
commonly associated with vaginal discharge are 
bacterial vaginosis (BV), vulvovaginal candidiasis 
(VVC) and trichomoniasis (1,2). Vulvovaginal 
candidiasis is the second most frequent infection after 
Bacterial vaginosis. Up to 75% of all women will 
experience fungal  vulvovaginitis  at  some point in 
the lives, and approximately 40-50%  will  
experience  a  second episode of this disease (3-5). 
Candida infection in the vagina can cause  a  smelly, 
thick, white – yellow discharge that might be 
accompanied by itching, irritation and swelling. It 
can also can make walking, urinating or sex very 
painful (6). Since the symptoms of vaginal candidosis 
are not specific to the infection, diagnosis cannot be 
made solely on the basis of history and physical 
examination. But the clinical diagnosis of vaginal 
candidiasis should always be confirmed by laboratory 
diagnosis. Unfortunately, up to 50% of patients with 
culture positive symptomatic vaginal candidosis will 
have negative microscopy. Thus, although routine 
cultures are not necessary if microscopy is positive, 
vaginal culture should be done in symptomatic 
women with negative microscopy (7). Common risk 
factors for vaginal candidiasis are recent antibiotic 
use, pregnancy, diabetesmellitus, oral-contraceptives 

and inadequate therapy (8). Among women with 
acute vulvovaginal candidiasis, Candida albicans 
accounts for 80–90% of the isolated fungal species, 
whereas other species are less frequent. Nevertheless, 
in recent years a significant increase in infections 
caused by non-albicans species of Candida has been 
suggested (3,8-10). The aim of this study is 
determining the prevalence rate of vaginal 
candidiasis infection in women referred to 
Kermanshah  hygienic centers, Iran  in 2010. 
 
Materials and Methods  
              This descriptive – analytic study was 
performed on 105 women referred to Kermanshah 
hygienic centers, Iran in 2010. We administered a 
questionnaire to obtain information about: age, 
occupation, education, symptoms, contraception, 
marital status and diabetes mellitus. Two sterile 
cotton-tipped swabs were used to collect discharge 
from high vagina and sent to the laboratory without 
delay. One of the two swabs was used to determine 
the presence of yeast by methyleneblue staining in 
direct microscopy, while the other was used for 
fungal culture (culture on sabouraud’s dextrose agar 
supplemented with 50 mg chloramphenicol). The 
diagnosis of VVC were based pesudohyphae 
identified by microscopic examination and whom 
candida grew on  high vaginal swab culture. Isolated 
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strains were identified using the germ tube test and 
API system 20C AUX (Biomerieux, France) (11,12). 
Statistical analysis was performed using the Chi-
square test and a p-value <0/05 was considered as 
significant. 
 
Results  
             105 women referred to Kermanshah hygienic 
centers, Iran  in  2010  were eligible for this study.    
 All women age was 18-55 years (9 ± 36). 81% of the 
women had irritation, 74% had itching and 87% had 
discharge were in relation with VVC. The above 
symptoms were seen in the most of the women and 
the symptoms of other cases were not relevant to 
VVC. Regarding the educational level 86% of 
women were illiterate and high school, and 14% were 
college educated. 81% of women were housewives, 
and the rest were working women. 50% of women 
have used of contraception devices such as: 
Intrauterine device (IUD), Hormonal and condom. 
80% of women were married and 20% were single. 
70% of women had diabetes mellitus. The prevalence 
rate of vaginal candidiasis infection according direct 
test and Mixture Culture reported sequently 9% and 
29% (Figure 1,2,3). Species of candida isolated in 
this patients consist of: C. albicans  with 28 cases 
(70%), C. glabrata with 5 cases (12.5%), C.Kruzi 
with 3 case (7.5%), C. tropicalis with 2 cases (5%), 
and C. parapsilosis with 2 cases (5%) that C. 
albicans was, by far, the predominant yeast isolate 
(Table1). In the present study we found a significant 
statistical difference between vulvovaginal 
candidiasis and age, education, symptoms, 
contraception, marital status, and diabetes mellitus, 
But we did not find a significant statistical difference 
between vulvovaginal candidiasis and occupation 
(Table 2). 
 

 
Figure 1. Pesudohyphae identified on microscopic test 

 
Figure 2. The growth of cells candida on Sabouroud 

Dextrose Agar 
 

 
Figure 3. Germ tube identified on microscopic test 

 
Discussions  
             Vaginitis is one of the most common 
conditions for which women seek medical care in 
many parts of the world. It is usually characterized by 
a vaginal discharge or vulvar itching and irritation It 
is usually characterized by a vaginal discharge or 
vulvar itching and irritation (2,13). Nowadays 
vaginal yeast infection is usually diagnosed on the 
basis of clinical symptoms, direct microscopic 
examination and vaginal culture. The microscopic 
examination of the clinical material is rapidly 
performed and may identify the presumptive 
etiologic agent, but vaginal culture is indispensable to 
confirm the diagnosis (8,14). 
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Table 1. Frequency of different Candida species 
isolated from women referred to Kermanshah 
hygienic centers, Iran in 2010. 

Candida species Positive cases   Percentage (%) 

C. albicans 28 70 

C. glabrata 5 12.5 

C. krusei 3 7.5 

C. tropicalis 2 5 

C. parapsilosis 2 5 

Total 40 100 

 
Table 2. Predisposing factors for infection in women 
referred to Kermanshah hygienic centers, Iran in 
2010. 

Predisposing 
factors 

positive 
cases (n) 

Percentage 
(%) Pvalue 

Age  
         ≤ 40 years 
         > 40 years  

 
22 
8 

 
73 
27 

 
0.041 

Occupation 
         Working 
         Housewife 

 
14 
16 

 
47 
53 

 
0.313 

Education 
         College 
  illiterate, high 
school  

 
11 
19 

 
37 
63 

 
0.0005 

Symptoms 
          irritation 
          itching 
         discharge 

 
85 
78 
91 

 
81 
74 
78 

 
0.001     

Contraception 
            Yes 
             No 

 
18 
12 

 
60 
40 

 
0.033   

Marital status 
            Married 
            Single 

 
24 
6 

 
80 
20 

 
0.032 

Diabetes mellitus 
             Yes 
              No 

 
20 
10 

 
67 
33 

 
0.005 

    

Qingkai, et al. found only 1 cases (0.3%)  
pseeudohypha by microscopic examination. 
Grigoriou, et al. strongly believed that diagnosis must 
be made thorough vaginal cultures. In our study, on 
the basis of microscopic examination and the vaginal 
discharge culture we had 9% and 29% prevalence 
rate, respectively. Based on this study and also 
similar studies, it could be said the discharge culture 
is more sensitive than the direct microscopy test. In 
this study as the other studies (8,15-18) the most 
separated species from the patients was C. albicans. 
The first step in establishing a yeast infection is 
bonding to the vaginal mucosa. It seems that C. 

albicans is more adhersive than other non-C. 
albicans species. This could be considered as one of 
the likely reasons that this species are predominant  
rather  than non-C. albicans species (8,17). But 
unlike other studies on the prevalence of non-C. 
albicans species as increasing species (12,19-21) a 
high rate of prevalence of non-C. albicans species 
was not achieved in our study. In this study most of 
the women with vaginal candidiasis infection were 

mainly categorized into an age ≤ 40 years. That 
maybe the reason is the activeness of the age of this 
group from the women of view of sexual, vaginal 
increase secretions, and the high amount of signed 
infection at the reproductive ages. We found a 
significant statistical difference between positive 
vaginal Candida culture and Marital status. That 
factors such as genital hygiene, menstrual cycle, and 
contraception are substantial. Also we found a 
significant statistical difference between vaginal 
candidiasis and contraception method, so that women 
who had used of hormonal contraception, IUD, and 
Condom were 60%, that can be related to low doses 
of hormones, vaginal increase secretions and the 
acidity of the PH of vaginal by IUD, and the 
sensitivity of vaginal epithelial cells to Condom. A 
significant statistical difference between vaginal 
candidasis infection and education was found in this 
study, which could be attributed to the observance of 
genital hygiene and recognize the risk factors of 
cause diseases. The symptoms often include burning, 
itching and discharge which have been proved by 
many relevant studies.18 In the present study, also 
we found a significant statistical difference between 
positive vaginal Candida culture and symptoms. In 
addition Peer, et al. showed that 25.4% of infected 
women with vaginal candidiasis infection did not 
present any clinical symptom. It can be concluded 
from the above points that vaginal candidiasis 
infection is not always accompanied by sever 
detectable symptoms and sometimes it does not 
demonstrate any sympton and sometimes it shows 
very mild symptoms. Different studies indicated that 
vulvovaginal candidiasis infection is more common 
in women with diabetes than in the normal 
population. The prevalence rate ranged from around 
7% to more than 50% (6,22,23) Similar to the study 
by Malazy, et al. we found a significant statistical 
difference between positive vaginal Candida culture 
and diabetes mellitus. Bohanon, stated that the main 
causes of this state of affairs is hyperglycemia. 
Increased glucose levels in genital tissues enhance 
yeast  adhesion and growth. Vaginal epithelial cells 
bind to Candida with greater propensity in diabetic 
women than in non-diabetic women . Furthermore 
diabetes mellitus plays an important role in 
prevalence vaginal Candida infection. 
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Conclusion 
              The present study involved only 105 women. 
There is need to perform similar study in large 
number and for a longer duration. But according to 
the results in this study C. albicans was, by far, the 
most predominant yeast isolate. Also The culture of 
vaginal discharge should be warranted because 
culture technique is more sensitive than direct smear. 
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Abstract: Marketing margins and price transmission between market chain has always been emphasized. Due to the 
importance of poultry in household food needs and a considerable number of product manufacturers in the country 
and its impact on policy makers and planners of the agricultural sector, the aim of this study transmission patterns in 
the market price of chicken meat in Iran. Monthly data for retail and wholesale prices was used during March 2001 
to April 2012. Causality test results parasite - Granger showed that for both wholesale and retail levels, two-way 
causal relationship exists between the markets and prices in both markets are accepting of each other. Pattern results 
in a torque on the eve of the transfer price is symmetrical as well as emphasize the results of the Wald test to test it 
out suggests that the transfer price in the short term and long-term price transmission is symmetric. 
 [Seyed Nematollah Mousavi and Neda Sedghi. The pattern of transmission in the market price of chicken 
meat in Iran. Life Sci J 2012;9(4):1284-1291] (ISSN:1097-8135). http://www.lifesciencesite.com. 194 
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Introduction 
Price theory, is one of the main base neoclassical 
economics. Prices, the most important determinants of 
income level of farmers, traders and exporters of 
agricultural products and the level of economic 
prosperity are the consumers. Moreover, the 
relationship between producer and consumer price 
levels, an indicator of market performance and the 
welfare of producers and consumers will lose from the 
policy perspective is also important. The analysis of 
agricultural commodity prices, both economically and 
politically important. In this regard, many agricultural 
economists in the process of price transmission from 
farm to market structure and associated retail sales have 
shown interest. (Hosseini and Nikokar, in 2006, 
Hosseini and Dor andesh, 2006; Brarsn and Kavas, 
1985 and Fraygvn et al, 1999).  
Studies show that the vast majority of agricultural 
products, farm goods to the place of consumption, 
marketing and sales centers, are in different stages and 
depending on the process that occurs in every stage 
leading to increased product prices to be processed 
ahead of time. These changes and price increases are 
sometimes logical and convincing, and only include 
costs that are spent during the construction process  But 
in some cases can be seen that the asymmetric price 
changes were increases in costs and the expected 
decrease or increase the prices of farm products, This 
change in consumer prices is symmetrical transmission 
(Soltani et al, 2008). 
If the economy to services and marketing should be 
efficient, they can transmit the price to be symmetrical, 
but there is any weakness in the market and profit-

seeking individuals looking to profit are false, 
Ultimately lead to the transfer prices are asymmetric 
and this is happening while the transfer price can 
influence the welfare of the producer and consumer 
welfare. Given the importance of agriculture and the 
necessity of the transfer pricing analysis, here we try to 
review the process to review the changes in prices of 
selected products manufacturing, the wholesale price 
and retail price, the transfer price and the presence or 
absence of symmetry in the assessed market price. 
Survey statistics showed a majority of households in the 
recipient's food basket, often paired or materials directly 
or indirectly from agriculture are provided. Various 
compounds in the food basket per household, there is 
evidence that a considerable part of this material is a 
protein containing material. The main sources of protein 
can be pointed to red meat (beef and sheep), white meat 
(chicken and fish), and soya. 
Among the items mentioned, the chicken is very 
important because in addition to its importance in terms 
of suitability for the position in a balanced diet, is 
economically important. Meat consumption pattern of 
households in the past three decades show that   
consumption of chicken meat has been rising more than 
other types. Azizi and Trkmanian study (2001) also 
showed that the share of expenditure in the period 1980-
2000 through chicken meat has been rising and 
consumption pattern is oriented toward the chicken. 
With respect to periodic changes during the year that 
sees the chicken as the transfer price of the product 
selected for review, were considered in this study. In 
2012 the number 17192 Farms with breeding broilers in 
the13 878 numbers of active poultry units and poultry 
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unit on 3314 has been estimated (Statistical Center of 
Iran). Total poultry meat in more than 17 200 units with 
a capacity of about 225 million pieces (about 900 
million pieces a year) is. 177 number of industrial 
slaughter of poultry slaughterhouses with 380 nominal 
capacities of thousand pieces per hour (about 912 
million pieces per year) are (Iran Statistics Center, 
2007). About 90 percent of farm and 75.8 percent of 
poultry slaughterhouses are privately owned 
(Department of Livestock Ministry of Agriculture, 
2004. The chicken meat, 22.5 percent of per capita 
countries provide the protein needs of Iran's chicken 
meat industry producing over 1400 Thousand tons and 
17.4 kg per capita production of over 15,000 units in 
recent years, producing an equal per capita consumption 
(the Department of Livestock Ministry of Agriculture, 
2006). Per capita consumption of poultry meat in 
1998reached more than 18 kg (Electronic Information 
Corporation's support ANIMAL, 2009).  
 
A review of studies: 
 
Kvtrvmanyds, Zfyryv and Rabatzys (2008) in their 
study to investigate asymmetric price transmission 
between producer and consumer prices in the import of 
wood and they began in Greece and the accumulation of 
Johansson and two dynamic (error correction model and 
a model of artistic (GETS)) was used and the results of 
Granger causality tests and asymmetric price 
transmission models exist in the market GETS Wood 
emphasized the import role in determining producer 
prices Granger causality tests and techniques vital to 
know and by the accumulation has also been approved.  
 
IL and Van Kramvn (2008) in a study of two 
econometric models, the threshold vector error 
correction and error correction vector Markov - 
switching were compared. Results showed that each 
model is appropriate for a specific type of non-linear 
transfer price and performance evaluation test at Monte 
Carlo techniques to estimate the two models was 
performed with the same data. Results showed both 
models to study the properties of transfer prices is 
consistent with economic theory, is appropriate. This is 
more than a threshold error correction model is used. 
 
Farzaneh Taheri, Reza Moghadasi and Seyed Nemat 
Allah Mousavi (2010) to examine the structure and 
transport market in the world market price of corn 
began to explain the threshold. Transfer test results for 
the period 1974-2005 showed that the transfer price of 
world market prices to the domestic market in the long 
term and short-term symmetrical and asymmetrical 
transmission of world market prices to the domestic 
market is the transfer prices.  
 

Zachary Farajzadeh and abdol Karim Ismaili (2009) 
the pattern of price transmission between world market 
and domestic market concluded that Iran's Pistachio, 
Pistachio between domestic and international prices and 
long-term two-way causal relationship exists. 
According to their data, and combined time-series 
analysis conducted in two parts. Results from analysis 
of combined data showed that transfer prices based on 
changes in the composition of pistachio as importer 
countries to reduce their number and to transfer the 
Iranian market and world market prices. 
 
Seyed Safdar Hosseini, Habib Ullah Salami and 
Afsaneh Nekokar (2007) to examine the price 
transmission in the chicken market in the years 2002  to  
2005, Iran began and concluded with Error Correction 
Model at all levels of poultry meat market in the long 
term and short-term asymmetric price transmission from 
poultry to the slaughter of poultry to retail price 
transmission elasticity of asymmetric and shows a live 
chicken in poultry prices more aggressively into the 
retail level transmitted to higher market prices are 
transmitted slowly. 
Bekas and Farto (2006) to study the transfer price of 
beef and pork market in Hungary, and the results would 
suggest the beef market in the short term and long term 
is symmetrical, but pig meat market in the short term is 
asymmetric and wholesalers and retailers may price 
changes, the interim profit gain. 
 
Goodwin and Hopper (2000) Relation between farm, 
wholesale and retail markets for pork in the United 
States using weekly price data for the period 1998-1987 
were reviewed. Convergence threshold was used in this 
study, no differences in the results important shows. 
 
Marzieh Gadami Kohestani, Afsaneh Nekokar and 
Arash Dor Andesh. (2010) examined the transfer price 
of chicken meat in Iran, using a threshold model in the 
years 2002-2009, and the results suggest that the 
transfer price of chicken meat in Iran asymmetric 
market regulation and policy, has no significant effect 
on the fluctuating price of chicken. 
 
Method 
In recent studies, several methods have been used for 
transfer pricing in various markets. Including the model 
of Hook and error correction model or ECM cited. 
Since this study is the use of monthly time series data, it 
is natural that some of the tests will be performed in this 
field. Granger causality test to check for such high 
prices from each other, Dicke Fuller unit root test to 
check the static data and Johansson convergence test to 
check the convergence between the variables 
considered. 
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If the variables are stationary time series, to review how 
the transfer price of the Hook (1997), the following 
relationship is used. Hook method to separate the effects 
of elasticity obtained from the farm show increase and 
decrease in price, assuming that with increased Pi and 
decreased with Pd are shown, the Hook method can be 
demonstrated as follows: 
 
 
(1) Pr1- Pr0 = α0t + α1 (∑ ∆Pij) + α2 (∑ ∆Pdj) + Et                                     
            
The above equation can be easily estimated with OLS 
and also interrupts the Akayyk test, Showartz or 
adjusted R2 is obtained. Coefficients α1 and α2 are 
positive and zero if the premise is true, the α1 and α2 
are equal, and the transfer price of the symmetric and 
asymmetric otherwise transfer price will be. Using the 
Wald test of this hypothesis is examined. 
If time series data with unit root tests Dicke Fuller was 
investigated and the static test, showed non-stationary, 
how to review transfer prices to other species. In this 
case should be investigated whether the data in the long 
run communicate with or not. Two common methods 
used for convergence tests, including tests of two-stage 
parasites - Granger and Uhansson is a multivariate test. 
If the data are non-convergent (with long-term data are 
not together), otherwise the model of Hook and error 
correction model (ECM) is used. 
Dynamic series based on mass approach using error 
correction model (ECM) in which asymmetric 
adjustment clauses into the equation, we can stipulate 
more appropriate for asymmetric price transmission 
were achieved. To test the first mass Engel and Granger 
approach has been used. Approach based on the Engel 
and Granger (1987) and the variables used in this study 
were static variables measured once and then 
subtracting from the following equation is used to 
investigate co integration:  
 

(2)       t
W
t

r
t pp µαα ++= 1                                     

                                                                                                                                                                                                                       
                                                                          

Where W
tp  and r

tp   respectively the market price and 
the wholesale and retail market and is the waste. The 
static method using the following equation residual 
sentences are examined. 
 
    (3)      ttt ερµµ +=∆ − 1   

                                                                                          The next step error correction model (ECM) Number 

(4) the changes in r
tp  to the changes in W

tp  and the 
error correction term (ECT) can be related, is estimated. 
ECT deviation from the long-run equilibrium among 

W
tp  and r

tp   the measures taken thus placing it in the 

ECM to r
tp   allow  to   not only react to changes in 

W
tp   the long-run equilibrium value of any distortions 

that may affect the course of the past instead of  is 
needed to be corrected. 
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In the above first order difference operator, +

1β  and −
1β   

to increase the coefficient values and world market 
prices, φ  the error correction coefficient K and L is the 

length of delay and  tγ  waste of sentences.  
Co integration analysis method of parasites - Granger 
static hysteresis sentences with symmetric price 
adjustment occurs. If you generally adjust quickly to the 
top and bottom is different, and this may lead to error is 
asserted (Abdvlay, 2000). For such a case, Anders and 
Granger (1998) model has been presented from other 
states under which asymmetry co integration while 
taking the test will pass. This test is based on deviation 
from the long-run relationship between (3) describes a 
process threshold (TAR) 3 is considered as the following 
equation: 
                                                                                           

(5)     tttttt II εµρµρµ +−+=∆ −− 1211 )1(  

In the above equation tI  is called the Heaviside 
indicator is expressed as follows (Abdvlay, 2000): 
 

      (6) 
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In addition to the function (5) can be considered as the 
adjustment process by which the adjusted amount is 
influenced by prior period. This index will be 
mentioned below (Abdulai, 2000): 
 

(7)                                                               
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Use the index (7) compared with the index (6), 
especially when the asymmetry is such that changes in 
one direction than another, is very useful (Enders and 
Granger, 1998). In this test mode, the deviation from 
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long-term relationship as a self-described process 
threshold torque (M-TAR2) is. 
Asserted error without disrupting the separate 
components, indicating the transfer is symmetric prices 
(Abdullahi, 2000) and to test for asymmetric price 
transmission costs, asymmetric error model stipulates 
Kramvn Van (1998) estimated that the following is 
doable. Convergence of correction obtained from the 
regression between Pr

t, Pf
t of equation (8) is obtained. 

 

                                                                                           
           (8)             ETCt = Pr

t-1-λ0 – λ1Pf
t-1  

That λ0, λ1 and ETC consists of two component 
coefficients are as follows: 
                                                                                           
      (9)           ETC = ETC+ + ETC-                 
The asymmetric error correction model can be 
expressed as an equation 10 is: 
 

   (10)    
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That ∆Pr = Pr

t – Pr 
t-1 is, L, K and n represent the length 

of the interruption to determine the optimal length of the 
interruption Akayyk  and Showartz statistics used to 
estimate the model with different lag be. Finally, the 
model is preferred that have much less Akayyk and 

Showartz statistics . −φ  , +φ  respectively the rate of 
retail price adjustment to negative shocks and positive 
marketing margin. 
Using the coefficients in equation (10) to test the 
transfer price in the short and long term will be large 

and the transfer price can also be tested. If  =  

  is established, there is symmetry in a 
transfer price. In other words, lower prices at the farm 

level and the change in price is the retail level. If −φ = 
+φ  is accepted, the transfer price in the long term is 

symmetric. 
 
 
Results and Discussion 
 
Using monthly time series data for retail and wholesale 
price of chicken meat is necessary first to analyze the 
static; therefore the unit root tests are used. Here, using 
the generalized Dicke Fuller was determined according 
to the following table. Retail price data after once 
difference are stationary at 1% of the wholesale price 
amounts after subtracting one of the 5% level are static. 
 

 
Table 1: Unit root tests to determine the static variable, the price of chicken meat 

 

price 
The significance 

level 
 

The critical 
values 

 

T-statistics in data 
 

T-statistics in the first 
order difference 

 

Retail price 
 

1% -3.485 

1.418 -3.113 5% -2.855 

10% -2.579 

Wholesale prices 

1% -3.485 

1.423 -2.964 5% -2.855 

10% -2.579 
Source: Research findings 

 
For estimating long-term relationship among the data, 
then it is necessary to use the Granger causality test, the 
relationship between the data set. As in Table (2) is 
observed in both equations is zero is rejected, it can be 

concluded that two-way causal relationship between 
retail and wholesale market prices for both beef and 
chicken are accept each other's work and influence on 
the market. 
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Table 2: causal relationship between retail and wholesale price of chicken meat 
 

Dependent 
variable 

 
T-statistics 

Test results (assuming 
zero: the absence of 

causality) 
 

Causality 
 

Retail price 
 6.188(0.0027) Is zero can be rejected 

Causality from retail to wholesale to be 
confirmed 

 

Wholesale 
prices 4.782(0.0099) Is zero can be rejected 

Causality from wholesale to retail to be 
confirmed 

 
Source: Research findings 

 
Necessary to analyze the relationship co integration, 
estimated long-term relationship between wholesale 
prices and retail are two parameters. The estimates 
presented in Table 3 are retail price and wholesale price 
as the dependent variable is incorporated as an 
independent variable. Wholesale price index shows that 
the influence on the wholesale price retail price is a high 
level where each unit increase in wholesale prices, the 

increase in retail price is 0.68 units. Statistic 2  

variable coefficients show significant levels of the 
independent variable, dependent variable changes as 
well as shows. After estimating the long-term 
relationship, residual values are calculated from a series 
of sentences in the wholesale and retail prices co 
integration variables through Granger parasite tests, 
threshold and threshold used torque.  

  
 

Table (3) long-run relationship between retail and wholesale price of chicken meat 
 

The 
dependent 
variable 

 

Independent variable 
 Statistics 

Intercept 
 Wholesale prices 

2R
 

D.W F Jarqu-Bera 
Coefficient 

 T-statistics Coefficient 
 T-statistics 

Retail price 
 -869.28 -12.19 0.68 212.49 0.99 0.8 45154.03 4.5(0.1) 

Source: Research findings 
 
 
 
As we know, the causality test, Parasitological Engel 
and Granger, the assumption of symmetry is the residual 
series of positive and negative sentences, while the 
expression pattern Abdulai 2000 under conditions of 
moderate price increases moderated in comparison with 
the pattern obtained under conditions with reduced 
prices is different. Thus, in examining the phenomenon 
of co integration, we consider this issue. In addition to 
these parasite methods - Granger, co integration test 

threshold and threshold torque can be provided by 
Enders and Granger 1998. Table 4 presents the results 
of the tests of time accumulation. The parasite test line - 
Granger static test sentences in the sterile waste of our 
long-term relationship between two variables in order to 
check the wholesale and retail prices have been 
expressed. Compare findings with data provided by 
Mac kinnon (1991) shows the level of 10% long-term 
relationship between wholesale prices and retail there. 

http://www.lifesciencesite.com
mailto:lifesciencej@gmail.com


Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

                                                             lifesciencej@gmail.com  
 

1289

The four default threshold and threshold torque are 

examined. Zero in the first test case   = 0  = 0 is 
expressed and affirmed the rejection means there is zero 
correlation between two variables is long term 
according to the assumptions and the values of 
individual test statistic t, only is expressed by two other 

findings. The other is to be rejected  
conversion process is a finite zero means that this 
assumption can be measured using a standard F test 
(Anders and Granger 1998). The third is to be expressed 

as  reject zero indicates there is a long 
term relationship in the shadow prices is assumed 
symmetry. 

The findings of the analysis table (4) explain. According 

to the results, assuming  threshold method is 
accepted. Thus, a threshold test based on the transfer 
price is symmetrical. The test statistic F 

 amount equal to 16.8 is normal and 
indicates the default is zero. So we can say that based 
on a threshold test, the long-term relationship, the 
wholesale price and retail price transmission between 
the two variables is symmetric. It compares the results 
with the table numbers have been provided by Enders 
2004. Findings in Table 4 show that the threshold 

method - the torque is zero and  and 

 also accepted. Therefore reflects both the 
symmetry of prices in the long relationship is long. 

 
Table 4: Results of the test co integration 

te
st

 
co

 in
te

gr
at

io
n 

Independent variable 
 Statistics 

ρ  1ρ  2ρ  

LM 

  
)Wald( F 

21 ρρ = 

)Wald( F 
 

021 == ρρ
 

Jarqu-Bera 

C
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T
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T
-s
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T
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si
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G
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 -0.407 -5.78 - - -  0.482(0.488) - - 11.41(0.003) 

T
hr

es
ho

l
d 

m
et

ho
d 

 - - -0.370 -3.90 -0.452 -4.28 0.57(0.45) 0.32(0.56) 16.80(0.00) 10.87(0.004) 

T
hr

es
ho

ld
 

m
et

ho
d 

- a
 

- t
or

qu
e 

 - - -0.200 -1.73 -0.089 -0.683 7.90(0.0057) 0.40(0.52) 1.74(0.17) 23.80(0.000007) 

Source: Research findings 
 
After analyzing the presence or absence of long-term 
relationship between wholesale prices and retail, with 
its corresponding error correction model in Table 5 is 
presented. Negative coefficients are negative and 
positive values of continuous variables disturbing 
components, show that two variables, wholesale and 
retail prices tend to converge in the long term and future 
periods if the deviation from equilibrium relation is a 
long-term, on its own The next period will be 
compensated. In fact, any deviation in relation to long-
term equilibrium disappears after a while. Calculations 
show that in the long term and short-term price 
transmission in Iran's chicken meat market is 

symmetric. Table (5) using the Wald test to test the 
transfer price paid. These results suggest that short-term 
and long-term zero is accepted and the transfer price is 
symmetrical. Are also reduced to less than wholesale 
prices on retail prices affect memory. In fact, for every 
10% increase in price, wholesale price, retail price 
increases of 7.1%. So we can say that wholesale prices 
will move more aggressively into the retail price. States 
could provide 98% of retail price changes to explain 
statistics and other data, are emphasized as well as 
confirming the desirability of the LM test for a break up 
through first and second, reached the conclusion that the 
first order correlation and not the second. 
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Table 5: Results of the test co integration 

 

 Coefficient 
Standard 
deviation 

 

T-
statistics 

va
ri

ab
le

 
 

Intercept 3.67 37.62 

incremental Series  of wholesale prices 0.71 0.011 

Reduction series of wholesale prices 0.74 0.021 

Uninterrupted series of first order decline in wholesale 
prices 0.037 0.02 

Incremental series of error correction -0.31 0.12 

Reduction series, including error correction -0.38 0.15 

St
at

is
tic

s 

F 1877.72  - 
2R  0.98  - 

LM 1.23(0.26)  - 

Jarqu-Bera 30.90(0.00)  - 

Wald (Symmetrical short-term transfer) 1.40(0.23)  - 
Wald (Equality clauses error correction coefficients: the 

transfer of long-term symmetric) 
 

0.06(0.80)  - 

Source: Research findings 
 

 
Suggestions: 
 
In this study, retailers and wholesalers in the market 
price of chicken meat in Iran spent. Required data from 
March 2001 to April 2012 were collected and used. 
Wholesale and retail prices have increased and the 
results of Granger causality tests indicate two-way 
causal relationship between retail and wholesale prices 
are. Also through the threshold and threshold torque is 

reached the conclusion that   and 

 was accepted and the existence of 
asymmetric price transmission is emphasized. Through 
the parasite - Granger found that long-term relationship 
between the level of 1% of wholesale and retail prices 
there. Values of the LM statistic represents the 
Autocorrelation between their first and second, that the 
results of the first and second interruption, the This is 
your first and second Autocorrelation test for symmetry 
or asymmetry as well as the pricing is done using the 
Wald test suggests symmetry in the short and long term 
is the price of chicken meat. According to Van Kramvn 
Tayvbadl method, in the period studied, there is a 
symmetric price behavior in the short and long term be 
recognized. The different results of the study Hosseini 

and Nikokar (2005) are similar but the result of long-
term is symmetry Hosseini et al (2008). So the 
government can transfer the pattern with respect to price 
and those involved in its planning and policy, policy 
action to stabilize prices in certain time periods. The 
findings suggest that the increase in wholesale prices 
with a severity greater than the wholesale prices are 
transmitted to the retail level that indicates weakness is 
part of marketing. Therefore recommended in order to 
maintain a symmetric price transmission cooperative 
consisting of wholesalers, retailers and even the dealers 
to be approached at different levels of the transfer 
market and eliminating unnecessary middlemen and 
market transparency, asymmetric price transmission 
sustained. Also supportive policies in order to increase 
bargaining power can be helped to overcome this 
problem, but price policies can be very useful because 
the portion of profits obtained from the intermediaries. 
Increased competition in the market for chicken meat is 
recommended whenever possible to reduce government 
interference and using appropriate mechanisms such as 
the development of futures markets and benefiting from 
an insurance company's services, risks in the field of 
manufacturers and retailers to at least reduced. It is 
noteworthy that the imperative necessity of government 
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intervention in infrastructure development is 
undeniable. 
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Abstract: Introduction: During the recent decades, Iran has suffered from drug abuse and its consequences. On the 
other hand, recently, the occurrence of injuries and those related to mortality have increased dramatically in Iran. 
We have conducted this study to examine substance use among patients attended to emergency departments. 
Methods: This cross sectional population-based study was performed from January-June 2008. In this study 318 
non fatally injured people who were referred to emergence departments of Sabzevar city were evaluated based on 
multi stage sampling. Abuse of amphetamines, marijuana, opium (opium and heroin) as illegal drugs and codeine 
and methadone as medical drugs were evaluated through standard methods. Extraction of opium and heroin was 
performed by using chromatography. Statistical analyses were perused using Chi-square, exact Fisher, logistic 
regression tests by using SPSS software. Significance level was considered as 0.05. Results: Mean±SD of age of the 
evaluated persons was 36.1±18.1 and 23% of them were female. From total number of injured cases, 36.5% of cases 
were driver, 10.7% passenger, 7.2% pedestrian, fall 41.8% and 3.8% violence. Prevalence of use of illegal drugs was 
31.1% and there was not any significant difference between the male and female groups. Among the illegal drugs, 
the maximum use was for opium and the minimum was for amphetamine and marijuana. The maximum prevalence 
of abuse was observed in pedestrians and was 39.1% and the minimum was observed in drivers and was 27.6%. 
There was not any significant relation between the type of injury and abuse of illegal drugs. Medical cases were 
23.6% among the total cases. Conclusion: Among the injuries the most frequent was accident and the prevalence of 
abuse of illegal drugs in the injured cases referred to emergency departments in Sabzevar city was relatively high. 
Our results are indicating that it is necessary to use precautionary strategies to reduce the abuse of drugs in 
Sabzevar.  
[Zardosht Roqhaye, Hashemian Masoumeh, Moghaddamhosseini Vahideh, Akaberi Arash. Substance Use Among 
Non-fatally Injured Patients Attended Emergency Departments in North-East of Iran; Sabzevar. Life Sci J 
2012;9(4):1292-1297] (ISSN:1097-8135). http://www.lifesciencesite.com. 195 
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Introduction 

Drug Abuse is one important health 
problems in the world. Based on the report by world 
health organization (WHO) in 2010, 153-300 million 
people with age ranging from 15-64 years old have 
used illegal drugs at least once during the last year. 
Furthermore it was reported 99000-253000 cases of 
death due to use of such drugs.(1) Death from use of 
these drugs likes the peak of an ice mountain, so that 
once use of such narcotic drugs can have serious and 
unpredictable affects and frequent use of such drugs 
can have functional and structural damages to the 
brain and a cause of cardiovascular diseases(2), 
gastrointestinal disorders(3), damage to other vital 
organs and hazardous sexual behaviors(4), affect on 
family relationships, reduction of visual acuity and 

violent behaviors.(5) Furthermore, the studies on 
abuse of drugs are implying the increase of referring 
of cases to emergency departments due to their 
various injuries. (6-8) According a report by drug 
abuse warning network (DAWN) in 2009, there were 
973591 cases of abuse of illegal drugs referred to 
emergency centers at USA urban areas. (9) On the 
other hand, injuries due to accidents are accounted as 
the main cause of referring to the emergency 
departments. Based on the estimations, there are 1.2 
million fatal cases per year which are killed through 
accidents all around the world. There are also 5 
millions of cases which are annually injured from the 
accidents. It is predicted that if there will not adopted 
any new precautionary strategies, the values will 
increase up to 65% within the next 20 years. (10) 
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Abuse of psychotropic, illegal and medical drugs is 
accounted as a risk factor with this regard. Based on 
the results of the studies in Spain in 2009, from all 
driving accidents, 34.4% of cases in men and 16.2% 
of cases in women were originated from abuse of 
drugs by driver. (11) This value amounts to 10.5% 
and 25% respectively in Shanghai (in 2010) and 
Norway (2011). (13,13) 

In recent years, there was a considerable 
increased rate of trauma, injuries and death due to 
drugs abuse in Iran. Injuries are accounted as the 
second cause of death and the first cause of missing 
the useful duration of life. (14) According to the 
studies in 12 Iranian provinces in 2005, the 
prevalence of death from accidents was 44 cases per 
100000. In 2004, the value was 14.5 cases in USA 
and 6.7 cases in Sweden per 100000 which are lower 
than that in Iran. (15,16) Sabzevar is one of the most 
important cities in the eastern part of Iran and is in the 
vicinity of Afghanistan and in the pathway between 
Mashhad and Tehran city which is capital of Iran. 
Therefore being as a subject of high prevalence of 
traffic and accident death and as well as entrance of 
narcotic drugs. Thus study of prevalence of drug 
abuse between the injured people referred to 
emergency departments of Sabzevar city is important 
and is the aim of the present study, of our knowledge, 
there are few studies in this field.  

 
Materials and methods 
Study design, setting and participants 

The present work is a cross-sectional 
population-based study. The subject population was 
the non fatal injured cases that were referred to the 
emergency departments in Sabzevar city from 
January to June 2008.Based on the number of injured 
cases in similar period in the year 2007, following an 
estimation of ratio of drug abuse to have significance 
level of0.05 in confidence level of 95% the number of 
cases was estimated to be 307. However we have 
evaluated 318 cases in this study based on multi-stage 
categorical-systematic sampling. For this purpose 
each emergency department was taken into account as 
a separate category and in each department the 
samples were selected and evaluated systematically.  

Each injured alive person with age higher 
than 12 years that was receipted in emergency 
department in Sabzevar city due to accident, falling or 
violence was included as a sample. To avoid 
including the false positive cases in our study, those 
people who received painkiller by the ambulance 
nurse or were dead before sampling or avoided to 
continue the sampling process were excluded from 
the study. The samples’ data was collected by using 
questionnaire including demographic questions such 
as sex, age, education, job, lodging (city or village), 

usage of tobacco, cause of injury, namely information 
on the accident (as a driver, passenger or pedestrian), 
falling and violence. 
Evaluation on abuse of drugs 

For detection of drug abuse, a sample of 5-
10 cc urine was taken from the case following 
hospitalizations in the emergency department. For 
unconscious ones or those without balance the sample 
was taken through inserting a catheter into bladder. It 
should be noted that the catheter was routinely 
inserted for these types of cases in the hospitals. The 
urine samples were then maintained in a refrigerator 
and submitted for analysis in laboratory after the 
treatment shift. All the laboratory analysis were 
performed by expert persons. For detection of type of 
drug, e.g. morphine, marijuana, amphetamine, 
standard test tabs. Thin layer chromatography 
(TLC)method was used for distinguishing between 
opium and heroin. In the present study, use of 
amphetamine, marijuana and opium was assigned as 
abuse of contraband drugs. However those cases with 
use of codeine and methadone were included in the 
medical group.  
Statistical analyses 

In analysis of data, ages of cases were 
categorized to three age groups: 12-29 years (young), 
30-59 years (middle-aged) and ages higher than 60 
(old). Pearson Chi-Square test and, if needed,Fisher’s 
exact test, was used to analysis the categorical data. 
Independent t-test was used for comparison of means 
of quantitative variables for two sex groups. For 
estimation of chance ratios, logistic regression 
method was utilized. The analyses were performed 
with SPSS15. Significance level was considered as 
0.05. 
 
Results:  

From total number of 318 cases studied, 73 
persons (23%) were female and 245 persons (73%) 
were male. Mean±standard deviation (SD) of age of 
the cases was 36.1±18.1 years. Mean±SD in the 
women and men groups were 44.4±18.1 years and 
33.6±17.3 years, respectively. Mean age in the 
women group was significantly higher than that in the 
men group (p<0.001). Cause of injury in 173 cases 
was accident (36.5% as driver, 10.7% as passenger 
and 7.2% as pedestrian). In the remaining 133 
(41.8%) and 12 (3.8%) cases the cause of injury was 
respectively falling and violence. 

Among the men, the most frequent cause of 
injury were respectively driving with 45.7% 
frequency (112 cases)and falling with 35.9% (88 
cases). These values in the women group respectively 
amount to 61.6% (45 cases) for falling and 21.9% (16 
cases) for passenger. Young persons had higher 
education level and also their referred to the 
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emergency department using ambulance were more 
frequent than those in other age groups (Table 1).  

From all cases studied 31.1% (99 cases) had 
illegal abuse of drugs. Among the illegal abuses the 
most frequent use was related to opium (28.9%), 
however abuse from marijuana and amphetamine was 
relatively much lower (Table 1). There was not 
observed any significant difference between the abuse 
of illegal drugs in men (with 31% frequency) and 
women (with 31.5% frequency) groups. The most 
abuse from the illegal drugs was in the 30-59 age 
range and there was not observed any significant 
relation between the age and type of injury with abuse 
of illegal drugs. From all cases evaluated, 75 persons 
(23.6%) had used medical drugs including codeine or 
methadon. The age group with age of higher 60 years 
had the most use of medical drugs which amounted to 
a frequency of 39.2%. The relation between use of 
medical drugs and age was statistically significant 
(p=0.015). Besides, the relationship between the type 
of accident and having abuse of amphetamine and 
methadone was statistically significant (Table 2).  

The Odds Ratio of illegal drug abuse in the 
aged group to that in the young group was OR=1.603 
(p-value= 0.706, CI95% for OR: 0.952, 2.701). The 
value amounts to OR=1.266 for the elderly group to 
that of young group (p-value=0.506, CI95% for OR: 
0.631, 2538). There was not observed any significant 
difference between the Odds Ratio of abuse from 
illegal drugs in various age ranges. The Odds Ratio of 
use of medical drugs in the aged group to that of 
young group was OR=1.125 (p-value= 0.697, CI95%: 
0.621, 2.040). The ratio was 2.625 for that of elderly 

group to that of young group (p-value=0.006, CI95%: 
1.312, 5.252). 

There was not observed any relation between 
the type of injury and abuse of illegal drugs in the 
smoking and non-smoking groups. However a 
significant relation existed between smoking and the 
abuse of illegal drugs such as opium, amphetamine, 
codeine and methadone. There was not seen any 
significant relation between the education level or 
lodging (city or village) and type of accident (car 
accident or other types).However a relationship 
existed between job and type of accident (p<0.001). 
The relationship was in the form that the accidents 
were most often in drivers (73.3% of total number of 
accidents) when compared to those had official jobs 
(33.3%).  

Discussion 
The present study is among the few 

researches performed in Iran on the two important 
social subjects with long-term side effects: drug abuse 
and injuries. Based on our results, 31.1% of non-fatal 
injured persons who referred to emergency 
departments had abuse of illegal drugs. Furthermore, 
23.6% of cases had use of medical drugs including 
codeine and methadone.  

Salvatore in his review on use of illegal 
drugs and prevalence of injuries in a period of time 
between 1996-2003, has evaluated the prevalence of 
abuse of illegal drugs in injured cases referred to 
emergency department. He used blood and urine 
sample for detection of drugs and the prevalence 
detected from analysis of these two samples in the 

Table 1. Frequency of evaluated variables versus sex and age in non fatally injured patients 
referred to emergency departments in Sabzevar 

Female Male 

Age groups(years) <30 30-59 60< p-value <30 30-59 60< p-value 

Cause of 
accident 

Driver 2 (11.8) 1 (2.7) 1 (5.3) 

0.141 f* 

74 (56.9) 34 (41.0) 4 (12.5) 

<0.001 

Passenger 4 (23.5) 11 (29.7) 1 (5.3) 8 (6.2) 9 (10.8) 1 (3.1) 

Piade 1 (5.9) 3 (8.1) 1 (5.3) 8 (6.2) 3 (3.6) 7 (21.9) 

Fall 8 (47) 21 (56.8) 16 (84.2) 31 (23.8) 37 (44.6) 20 (62.5) 

Injury 2 (11.8) 1 (2.7) 0 (0) 9 (6.9) 0 (0) 0 (0) 

Education 

Not educated 3 (17.6) 11 (29.7) 18 (94.7) 

f<0.001 

3 (2.3) 15 (18.75) 17 (58.6) 

f<0.001 
Primary education 2 (11.8) 18 (48.7) 1 (5.3) 20 (15.4) 32 (40.0) 8 (27.6) 

High school 11 (64.7) 7 (18.9) 0 (0) 101 (77.7) 25 (31.25) 4 (13.8) 

University 1 (5.9) 1 (2.7) 0 (0) 6 (4.6) 8 (10.0) 0 (0) 

Conditions 
in admission 

time 

alert 13 (76.5) 25 (69.4) 14 (73.7) 
F=0.900 

90 (70.3) 62 (75.6) 27 (84.37) 
0.428 Semiconscious 3 (17.6) 6 (16.7) 4 (211) 25 (19.5) 14 (17.1) 2 (6.3) 

Unconscious 1 (5.9) 5 (13.9) 1 (5.3) 13 (10.2) 6 (7.3) 3 (9.38) 

Way refer 

By self - - - 

0.198 

9 (7.0) 12 (14.6) 0 (0) 

0.003 other person 10 (58.8) 23 (63.9) 16 (84.2) 57 (44.2) 40 (48.8) 24 (75.0) 

Ambulance 7 (41.2) 13 (36.1) 3 (15.8) 63 (48.8) 30 (36.6) 8 (25.0) 

*f = Fisher's Exact Test
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studied persons was respectively 35-40%. The most 
frequent used drug were cannabis and cocaine. The 
first drug had a frequency of 9.2-34.2% of use.(17) In 
the present study the prevalence of abuse of the 
illegal drugs is in this range. Use of cannabis in this 
study was lower than of that in other studies but 
higher than use of opium and its derivatives. Based 
on a rapid situation assessment (RSA) study on abuse 
of drugs in Iran in 1998-1999, the most used drug was 
opium and its derivatives, heroine and cannabis. In 
the recent years based on the reports by governmental 
responsibities, the use of new industrial narcotic 
drugs is more commonly intended. However there are 
many regions in Iran with traditional and common 
use of opium and its derivatives.(18) 

By considering this fact that native and 
cultural variables have high impacts on consumption 
patterns of a population, it would be justify the 
difference between the abuse of opium and that of 
cannabis and amphetamine and the similarity between 
the abuse in non-fatal injured men and women in this 
study. However our results of abuse prevalence in 
injured persons are similar to those reported in other 
studies in this field. (17,19,20) 

In a study by Bogstranda in 2011, it was 
reported that although abuse of alcohol and illegal 
drugs in men was significantly higher that women, 
abuse of medical drugs was significantly higher than 
that in men group.(13) World health organization 
(WHO) in a report in 2010 announced that the abuse 
of drugs in men are higher than in women in 
relatively all parts of the world.(1) 

There was not observed any significant 
difference between abuses of illegal drugs in various 
age ranges groups. The most frequency of users of 
illegal drugs were elderly people in age range of 30-
59 years. From a epidemiologic research on drug 
abuse in Iran which has been performed in 2002, the 
most and least use of illegal drugs were respectively 
related to age groups of 25-34 and 55-65 years.18In a 
study by Pérez in 2009 abuse of drugs was higher in 
the age range of 18-39 years than that in age group 
with age higher than 40 years.(21) 

The main point of this study is high use of 
medical drugs and codeine in elderly age people 
(those with ages higher than 60 years). This fact 
could be due to a number of difficulties and physical 
pains in this age group which increase considerably 
theintend for use of codeine as a medical drug. The 
most frequent cause of referring the injured people to 
emergency persons was traffic accidents. Frequency 
of use of medical drugs and abuse of illegal drugs 
were higher in pedestrians than that in other injured 
groups. In approximately one third of accident cases 
(30.1%) there was an abuse of drugs. However it was 
not observed any relation between prevalence of 

accident and abuse of drug. On the other hand, 
Woratanarat in 2009 has found a significant relation 
between prevalence of accident and use of illicit 
drug.20However target population in the present 
study differs from that in the study by Woratanarat, 
because we have evaluated all types of injuries 
referred to emergency departments but in the study by 
Woratanarat only the drivers were studied. In a study 
by Drummer in 2011 performed in Australia, 35% of 
accidents were related to abuse of drugs, with most 
use of cannabis.21In a study by Péreza in 2009 in 
Spain, it has been observed abuse of drugs in 28.8% 
of accidents. In this study traffic accidents were the 
second cause of referring of people to emergency 
departments, the first one was violence.(21) 

Based on the main aim of this study, the 
results of various statistical analyses have shown a 
significant relationship between drug abuse and type 
of accident in the injured persons. In a review article 
by Salvatore in 2006, it was reported that in the 
previous studies it was not observed any relation 
between the abuse of illicit drugs and prevalence of 
injuries, however the results are reverse for use of 
alcohol.(17) 
Conclusions and implications for prevention 

In the present study, ratio of abuse of drugs 
in the injured people referred to emergency 
departments was relatively high, on the other hand 
comparable with the values reported in other 
published studies. It seems that one of the best 
strategies to prevent the long term effects from 
injuries and appropriate diagnosis and treatment of 
abuse of drugs is performing routine screening tests 
in the emergency departments. By this way 
therapeutic actions are applied accordingly on the 
injured patient. Besides, it is an aid to detect to 
diagnose and cure the abuse of drugs in the cases with 
long term use of such drugs. The results of this study 
have also indicated that there was a high use of 
medical drugs in the elderly persons. This fact reflects 
this point that it is necessary to take into account the 
health problems especially in this group of people. 
Executing training programs to promote their health 
knowledge is helpful for this purpose.  

 
Limitations and positive points of this study 
There were limitations in this study: 

There were cases which have received 
analgesic drugs by administration of nurse of 
ambulance. These cases were not taken into account 
in this study and can be a source of underestimation 
in the frequency of abuse of drugs.  
 
The highlights of this study 

- This study is among the few researches performed 
in Iran on the drugabuse in injured people.  
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- Evaluation of abuse of drugs was performed based 
on standard methods with a high level of precision.  
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Abstract: Improvement and development of country depends on progress of management system of the society, in 
which the role of manager and employees are very special. The main cause of existentiality of managers and their 
basic responsibility are playing managing roles, decision-making, adopted thinking methods, and their innovation in 
educational system, especially in school level. Thinking methods of managers require more effective and better 
using of financial and human resources. To achieve organizational objectives, manager is expected to use 
management principals, adopt appropriate methods, and have suitable human relations and qualified operation to 
form creative and productive organization, an environment without any stress and tension. In this paper we reviewed 
the different ways of relationship between leadership style of managers and creativity of primary school teachers to 
create a bed for selecting the best management methods and increase creativity of primary school teachers via a 
main question "is there any meaningful relation between leadership style of managers and creativity of teachers?". 
We concluded that manager and his management styles are the most important factors of each organization. If a 
manger wants to be successful, he should use the best leadership style to interest employees to work environment 
and strengthen motivation in all employees. 
[Homa Ghafourian. Educational creativity of teachers can be changed using a suitable management and leadership 
style of managers (standard-oriented and relation oriented). Life Sci J 2012;9(4):1298-1303] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 196 
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1. Introduction 

Significance of research: 
Today, due to the importance of management 

role in organization and increasing number and quality 
of organizations, an efficient manger with good 
management style is regarded as an advantage in 
competition world. It’s obvious that each organization 
requires an appropriate manager with good leadership 
style and best functionality. 

The importance of management style and their 
function in organization is one of the main objects in 
policy making of each country.  

Although managers can’t achieve organizational 
objectives without using motivated and powerful 
human resource, wise and skillful management and 
leadership can solve problems of today’s life.  

Ability of manager to use facilities of 
organization to achieve its objectives can reflected 
understanding of society from that organization.  Due 
to professional sensitivities and some benefits of 
management posts, their leadership styles and function 
is very important. This will improve organization and 
accelerates science and technology improvement. So, 
it’s important to focus on sensitivity and importance of 
relation-oriented and standard oriented leadership style 
and their effect on teachers to improve human 
resources.  

In another word, in educational environment 
such as schools, it should be enough notice on 

creativity and its improvement in children, because the 
base of creative thinking is formed in first years of the 
life and shows the importance of educational system. 

Studies of Abedi [1] showed that environments 
which require innovative and creative behaviors and 
reward its learners can lead to creativity in different 
educational areas. Educational systems should 
motivate individual in group and social level. It can be 
said that the role of educational system and teaching 
and training system, especially leadership style of 
managers and their attitude toward teachers, is 
effective in evolving creativity of managers. 

Finally, because of importance of creativity and 
its relation with management style, educational 
managers should be initiative in choosing leadership 
styles in educational environment to improve creativity 
of teachers and education of learners. 
Theoretical and practical definition of variables 

This study deals with relation between 
leadership style of managers and creativity of teachers. 
Leadership style and creativity as independent and 
dependent variable, respectively, were discusses. Both 
variables are quantitative and integrated. Their 
theoretical and practical definitions are as follow: 
Management style of managers 

Theoretical definition: leadership style is 
leadership pattern of manager to lead activity of others 
and organization [2]. 
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Practical definition: management style of 
managers is score acquired from Lutanz's leadership 
style questionnaire. 
Relation-oriented leadership style 

Theoretical definition: this style focuses on 
characteristics, motivations and individual needs of 
employees in organization. It is based on the 
hypothesis that organization status depends on 
individuals working in organization than accurate 
performance of organization provisions and following 
organization expectations. It should not be considered 
that relation oriented style put less emphasize on 
organization objectives than standard oriented style, 
but in this style the most attention is on character and 
motivations of individuals. In this management style 
people are allowed to choose the best way of fulfilling 
tasks based on their own abilities [3]. 

Practical definition: score of relation oriented 
leadership style in this research is taken from Lutanz 
leadership style questionnaire and using scores 3, 5, 8, 
10, 15, 18, 19, 24, 26, 28, 30, 32, 34, and 35. It is 
considered as a quantitative variable and integrated 
with interval scales. 
Standard oriented leadership style 

Theoretical definition: relying on rules, the style 
focus on organizational expectations and is based on 
the hypothesis that to reach organization objectives 
organizational tasks should be combined with 
appropriate guides and rules and employees should be 
asked to do their tasks. In this style, organizational 
rules are defined in a way that each person can do their 
own tasks and achieve expected results. Subordinates 
are forced to obey rules and manager determines these 
rules [3]. 

Practical definition: score of standard oriented 
leadership in this style is taken from Lutanz leadership 
style questionnaire and using scores 1, 2, 4, 6, 7, 9, 11, 
12, 13, 14, 16, 17, 20, 21, 22, 23, 25, 27, 29, 31, and 
33. It is considered as a quantitative variable and 
integrated with interval scales. 
Creativity  

Theoretical definition: a characteristic that is 
usually used to describe attitude. Important factors in 
defining creativity include flexibility in thinking, and 
undetermined thinking performance, but the most 
important think in creativity is initiation, initiation in 
solving a logic problem, a new process in chemistry, 
music, etc. From psychological view point, creativity 
is combination of new thinking using intuition of 
unknown resources [4]. 

Practical definition: score of creativity in this 
research is taken from Torrance creative thinking 
questionnaire and is discussed as a quantitative 
variable and integrated with interval scales. 

In this research, relations, results and viewpoints 
of relation between leadership style of managers and 

creativity of teachers are studied. Hence, managers and 
their leadership styles and the relation of these styles 
with creativity of managers are discussed. Leadership 
style of managers is relation-oriented and standard 
oriented. In relation oriented leadership style, 
managers focus on interpersonal and organizational 
relation, while in standard oriented leadership style, 
less focus is on human and interpersonal relations and 
mostly they rely on terms and conditions. In this 
research, relation between standard oriented and 
relation oriented leadership styles of managers and 
creativity of teachers are studied to determine if there 
is a meaningful relation between management style of 
managers and creativity of teachers. 
Introduction to organization 

Due to the expansion of societies and group life, 
people coordinate with each other to fulfill 
requirements and try to achieve their objectives. This 
coordination will cause formation of organizations; so 
organization is the born of group activities in which 
individuals gather together to achieve certain and 
common objectives. In addition to influence of a 
responsibility hierarchy, organizations use their 
mental, physical and material facilities to achieve a 
common objective to produce or serve needs of society 
[5]. 

Experts of organization science believe that to 
lead organizational activities and increasing its 
efficiency, some principles should be considered. Main 
principles include: 

1. The principle of unity of purpose 
2. The principle of unity of management 
3. The principle of division of labor 
4. The principle of flexibility 
5. The principle of decision-making 
6. The principle of coordination 
7. The principle of hierarchy 
8. The principle of field monitoring 
9. The principle of discipline 
10. The principle stability 
11. The principle monitoring and evaluating 
12. The principle authority and responsibility 
13. The principle common responsibility of 

group. 
14. The principle priority of public interests 

It can be said the main important factors that 
mostly influence internal environment of organization 
are as follow: 

1) Qualitative and quantitative features of human 
resources especially age, education, skill, marital 
status, etc. Complete recognition of human resources 
in organization is very important which is considered 
as weak or strength point of organization. Human 
resource capacities are case that is effective in 
determining or adjusting macro strategy of 
organization. 
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2) Type and nature of technology is one of the 
main factors in strategic decision making of production 
units. The importance of this factor in developing 
countries is more than developed countries because in 
these countries change or replacing new technology 
ensures costs but is influenced by foreign relations of 
the country. 

3) Place of organization in life cycle is one of 
the main factors in organization. Organization behavior 
depends on level of organization life. Managers and 
employees of organizations have special situations 
based on management style and working morale. 
These characteristics are influenced by organization 
structure and organization culture, and affect structure 
and culture of organization. If these interactions won’t 
be timely and appropriate, it will cause death of 
organization. Organizations have their own weak or 
strength according to their life cycle level. 

Relation between management of human 
resources and level of organization life are classified in 
5 levels: 

a) Core of the activity is formed by idea of 
Entrepreneur manager. 

b) In this level, areas of expertise grow, official 
structure of organization is formed and role of 
responsible or human resource manager emerges. 

c) Level of organizational growth: In this level, 
expertise management role is emerged and highlights 
professional attitude toward human resource 
management. 

d) Diversity of tasks necessitates focus and 
regional classification. In human resource management 
area employment, educational activities, welfare, rights 
and advantages coordinate with different parts of 
organization. 

e) Called strategic integration, recommends 
flexibility in movements and coordination of 
organizational units. In this level strategic management 
of human resources is necessary. 

4) Organization culture is general understanding 
of organizational situation by organization members. 
Organization culture is believes, norms, and dominated 
habits in organization that is formed in unconscious of 
employees and effect behavior of all employees. 
Norms and working habits of individuals in 
organization is sometimes constructive and sometimes 
preventive or destructive. 

5) There are many definitions of organizational 
structure, one of which is about level of complexity 
and degree of centralization of options. Based on this 
definition, complexity of organization, centralization 
or decentralization of decisions on organizational 
relations, especially work division or formation of 
tasks and responsibilities and awareness of flexibility 
in organizational structure should be recognized [6]. 
Introduction to management 

Management art is principle and scientific skills 
in lights of perception, insight and experience. 
Advocates of this view believe that working group, 
organizational condition and effective factors is very 
complex that makes control and predicting work 
results difficult. Complexity of management activities 
originates from psychological, sociological, cultural, 
economical and political issues. Solving problems in 
this complex situation necessitate insight, experience, 
conversance and scientific skills. Scientific methods 
are sometimes helpful and management theories also 
describe some complex aspects of organization, but 
management depends on situation and appropriate 
action. Scientific success in management depends on 
the fact that manager not only should have scientific 
knowledge, but be able to recognize how to use 
scientific knowledge in different situations and 
conditions.  
Duties of managers 

Management experts define duties of managers, 
especially managers who control affairs of macro 
organization, as set of actions and decisions to 
facilitate and coordinate work of other people. In this 
base, in macro organizations, macro group works in 
planning, coordinating and controlling, should be done. 
Manager has no more time to perform executive 
works, so, if management duties are defined as 
unexecuted performances, they can be classified 
according to Pour Sadegh [7]. The tasks include 
planning, organizing, staffing, leading, coordinating, 
reporting, and budgeting. 
Duties of managers in teaching and training 
organization 

If manager is defined as the source of 
organizational factors in coordinating accurate 
performance of plans, his duties can be known as 
complementary to main organizational principles. 
These duties, approved by many experts, are as follow: 

1) Planning and designing teaching and training 
2) Organizing 
3) Predicting 
4) Leading and managing 
5) Creating morality 
6) Accurate performance of requirements 
7) Observing discipline of employees 
8) Meeting and cooperation 

 
Common approaches in management 

In humanities and management science, using a 
theory or special approach, can express leadership 
style and performance of managers. Each theory and 
approach in humanities creates insights, limits and 
special ways. 
Administrative management theory (classic theory 
of organization) 
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Among industrial managers and administrative 
officials who try to describe their knowledge, Henry 
Fayol is well known and his analysis of organization 
activity and management has stable effect on thinking 
area of management. He described management tasks 
and determined some principles on it. 

Five function or management task include: 
planning, organizing, leadership, coordination and 
observing. Fayol believes planning and organizing is 
preparation to organizational operation. Coordination 
and observing is to evaluate real operation based on 
predetermined criteria. 
Different types of leadership style 

The way a leader uses his influence to achieve 
objectives is called leadership style. There are two 
management styles: 

a) Organization oriented style: relying on 
organization, this style focuses on organization 
expectations and is based on the hypothesis that to 
achieve organizational objectives, different guidelines 
and orders can be combined with organizational duties 
and ask employees to follow the instruction. If the 
employees follow clearly defined instructions and 
organizational roles, organization can achieve its 
objectives. 

b) Human oriented style: This style focuses on 
characteristics of human and individual needs and 
motives of employees. It’s based on the hypothesis that 
status of organization mostly depend on its individual 
than accurate performance of organizational rules and 
obeying organizational expectations. It believes the 
best way to achieve organizational objectives is 
focusing on characteristic and motives of individuals. 
They let individuals to choose the best way to do their 
tasks based on their own capacities. 
Leadership and behavior style of organization 

Organization behavior is closely related to 
leadership style because occupational replacement and 
human capitals is related to leadership style. 
Leadership style has always negative relation with 
dismissal and absence from work and can create 
compatible and incompatible process of organizational 
behavior [7]. 

In another word, organization behavior 
increases tendency to group work, decreasing conflicts, 
significant increase of group power to solve problems 
and help to create motivational system based on 
findings and realities of psychology, etc. [8]. 
Introduction to creativity 

Creativity is a mental process that is defined by 
creating new concepts or association among concepts 
or ideas. In one view, creative thinking is both 
innovative and proportional. Todays, creativity is 
creating a new thing. Although it seems a simple 
phenomenon, in fact it’s very complex and is studied 

in psychology, social psychology, artificial 
intelligence, philosophy, history, economic, etc. [1]. 

In last three decades, some experts try to have a 
comprehend definition of creativity. Guilford, after 
many researches, concluded that mental abilities of 
human can’t be summarized in one aspect, and call it 
intelligence or something like that. Using developed 
statistic methods and computers, he found that 
intellectual forces of human can be divided into 150 
separate factors, each can be measured separately. He 
believes some of these features are directly affecting 
creativity. These features include: 

1) Fluency of stream of thought 
2) Flexibility of intellectual forces 
3) Originality of think and decision 

Gilford believes these three features constitute 
divergent thinking or unusual thinking. People with 
divergent thinking are different in thinking and 
practice and are away of custom. Divergent thinking is 
scattering from a common place that is custom and 
tradition of society and convergent thinking is getting 
close to that point. Gilford believes creativity is 
divergent talent, offering objectives and new and 
unique solutions, new thinking and deviation from 
common believes. 

Torrance [9], one of the founders of creativity in 
U.S., defines creativity as: 

 Reviewing 
 Rectifying errors 
 Speaking and listening to a cat 
 Entering to deep waters 
 Exiting closed doors 
 Connecting tuning fork to sun 
 Eagerness to understanding 
 Being happy 
 Building exceptional palaces 
 Welcoming to future [4]. 

Individual differences in creativity 
Torrance [9], by preparing creative thinking 

tests based on intellectual test pattern, show that there 
are individual differences in creativity. Building on 
Guilford's work, Torrance developed the Torrance 
Tests of Creative Thinking in 1966. They involved 
simple tests of divergent thinking and other problem-
solving skills, which were scored on Fluency, 
Originality and Elaboration. Creative thinking test of 
Torrance [10] is also a psychometrics research tool 
used widespread in this major. This test show 
appropriate reliability but average validity. In the other 
word, there is less correlation between scores of the 
test in children and teenagers and creativity in adults. 
Creativity and academic progress 

Many researches have been carried out to find 
relation between intellect and creation. Results of these 
studies show there is not much correlation between 
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score of the test taken from creativity evaluation tools. 
Torrance [9] measured average correlation between 
scores of IQ test and scores of creativity test in 187 
researches as +0.20.  

Relation between academic progress test scores 
and creativity test is not significant, so creative people 
can’t be selected based on their academic scores. 
Furthermore, there is very little relation between 
classification of creative students and their scores. 
Torrance [10] reported that teachers are able to judge 
about creative abilities of their students and recognize 
them. Although there is little relation between 
academic progress and IQ scores, but it’s not expected 
to find creative people among people with less 
intelligence. 
Creativity theories 

Undoubtedly, heritage, intellectual and socio-
cultural factors are effective in talents and growth of 
creativity. It can be said that creativity is a talent taken 
from complex interaction of heritage and environment. 
Nowadays, psychologists have different ideas about 
role of training environment as effective factor in 
creativity. 

Freud believes that conflict is the cause of 
creation of new thoughts. He believes as conflict 
causes protective behavior or unusual behavior, it has 
the main role is creating new ideas and thoughts. When 
physical tendencies or tendency to invasion and attack 
get away from conscious part of mind due to conflict 
with social norms, they enter unconscious part of mind 
and start activity. These activities emerge as practical 
or artistic activities. As whole, Freud believes that: 

1. Conflict is source of creativity 
2. Creative thinking is the best form of free 

imagination and plays of childhood 
3. Creation of new thoughts and ideas  is 

effective in decreasing stress of conflict 
4. Creative people usually accept new thoughts 

and ideas, while unusual people never accept them 
5. Childhood experiences are effective in 

creating new thoughts and ideas. These thoughts are 
continuation of those experiences or replace them. 

Human theories on creativity mostly focus on 
positive aspect of human nature, his tendency to 
progress and development. Rogers believe that humans 
are naturally tended to grow and change positively. He 
defines the most important aspect of character as 
interaction between self and reality and between self 
and ideal self. 

He believes all people with complete role and 
functionality, are creative, because with complete 
action can show more compatibility in serious changes 
of environment. These people are so creative that can 
cope with sever changes such as war or natural 
disasters, their behavior is spontaneous and in replying 

strong stimulus of environment are changeable, 
expansible and thriving [11]. 

Some researchers use social view to measure 
creativity. Personality traits such as independency, 
self-confidence, attraction to complexity, aesthetic 
orientation, and risk accepting are used as scales of 
creativity. 
REVIEW OF LITERATURE 

In the research "Investigating Relation between 
Creativity, Emotional Intelligence and Self-Esteem" 
Mirzaee [12] found that there is a positive meaningful 
relation between creativity, emotional intelligence and 
self-esteem, increasing creativity will increase 
emotional intelligence and self-esteem and vice versa. 

Khanlou [13] in his research "Investigating 
Relation between Leadership Styles and Personality 
Traits of Managers and Organizational Health" found a 
meaningful relation between human and cognitive 
leadership style and eccentric personality traits with 
organizational health. When a manager uses human 
and cognitive leadership style and is eccentric, his 
organizational health will increase. 

Najafi [14], in his research "Investigating 
Relation between Thinking Methods of Managers and 
Their Functionality" found positive meaningful 
relation between divergent thinking method and duty 
oriented leader ship style. He also found meaningful 
relation between convergent thinking method and 
relation-oriented leadership style. Increasing divergent 
thinking method will increase technical leadership 
style and increasing convergent thinking method will 
increase human leadership style. 

Lawrence and Lorsh [15], in their research on 
observing methods and organizational health, study 
observing methods in plastic, food and cartoon 
industry. They found a meaningful relation between 
organizational health and observing methods. 

In a research on observing methods and their 
relation with functionality of employees and 
organizational health, Jeraldbell [16] found a 
meaningful relation between observing methods of 
managers and their functionality. Managers, who use 
organizational observing method, receive better 
functionality of their employees and save 
organizational health. 

In his research "Investigating Relation between 
Creativity and Emotional Intelligence and Efficiency 
of Managers", Robinson [17] found a positive 
meaningful relation between creativity, emotional 
intelligence and efficiency of managers. Managers 
with high creativity have higher emotional intelligence 
in work environment and organization, and their 
efficiency is higher than managers with lower 
emotional intelligence. 

Takmoora [18, 19] in his research on predicting 
creativity and emotional intelligence intellect found 
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that increasing intellect will increase emotional 
intelligence and creativity and vice versa and those 
with lower intelligence has lower emotional 
intelligence and creativity. 

In the research "Investigating Leadership Style 
of Managers and Their Functionality in Ohio 
University", Grill [20], found that managers with 
divergent leadership style, have higher cognitive 
functionality and managers with convergent thinking, 
mostly use human functionality. Technical 
functionality has no meaningful relation with 
leadership style of managers. 

In a research “Relation between Creativity and 
Leadership Style of Managers in Human, Cognitive 
and Technical Area” Lavan [21] found a meaningful 
relation between creativity and leadership style. 
Findings of the research show a positive meaningful 
relation between creativity and technical and cognitive 
leadership.  

Karlo [22] in his research on relation between 
leadership styles and function of managers and 
creativity and personality traits, found a meaningful 
relation between leadership style and personality traits. 
He found a positive meaningful relation between 
standard oriented leadership style and creativity. 

We concluded that manager and his 
management styles are the most important factors of 
each organization. If a manger wants to be successful, 
he should use the best leadership style to interest 
employees to work environment and strengthen 
motivation in all employees [23, 24]. 
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Abstract: Abstract: It is apparent that the biggest demographic and health transitions are related to aging 
population with an increase in the number of elderly people and disproportionate prevalence of chronic diseases 
with diminished quality of life (QOL). It is particularly important for policymakers and stakeholders to note that 
poor health is not an inevitable consequence of aging thus appropriate interventions are required. Because improving 
QOL is a major policy and lifestyle goal, understanding QOL has tremendous potential implications on designing 
social policies for well-being. In a cross-sectional study the QOL of 200 elderly people age above 60 were measured 
in Sari a typical city in Iran. SF-36 and GHQ-28 were used for data collection. The findings of this study have 
shown that the average QOL of elderly people is about 53.5%. More than half of respondents have found with 
possible mental illness. Those who were categorized with possible mental illness had statistically significantly lower 
QOL. Quality of life had significant relationship with both health and non-health related characteristics of 
respondents. It has concluded that mental health examination and support have high priority in improving and 
extending QOL of elderly people in Iran. A well coordinated program from all stakeholders with appropriate 
contribution of their role is recommended. 
[Heydari J, Rouhani S, Mohammadpour RA. Aging populations’ quality of life: An emerging priority for public 
health system in Iran. Life Sci J 2012;9(4):1304-1309] (ISSN:1097-8135). http://www.lifesciencesite.com. 197 
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1. Introduction 

After decades that public health 
interventions and programmes have been successful 
in the control of communicable diseases and their 
threats, as major killers of patients particularly 
children and vulnerable groups, we have seen that life 
expectancy has increased more than three decades 
(Siegel and Doner, 2007). As a consequence the 
number of elderly people during recent years is 
increasing steadily particularly in developing 
countries such as Iran. Therefore, it is apparent that in 
these countries the biggest demographic and health 
transitions are related to aging population with an 
increase in the number of elderly people and change 
in the pattern of diseases. These changes are usually 
accompanied with an increase in demand for services 
that addresses non-communicable diseases (Minh et 
al., 2012). This indicates the shorter period to address 
the challenges of population aging, and thus, would 
require cost-effective use of limited available 
resources particularly in developing countries to meet 
the needs of older people (Momtaz et al., 2012). 
However, Iran still has a relatively young population 
and elderly population account something about 6% 
of its total population, but it is predicted that for 
coming decades it will increase rapidly (Mortazavi et 
al., 2012). For example, the proportion of elderly is 

projected to double in less than 20 years (Jogataee, 
2005). It has also been predicted that by the year 
2050 when the number of country's population fail to 
double but the population of elderly age above 65 
will increase six fold (Mehryar, 2004).  

The rapidly increasing number of elderly 
people in developing counties like Iran will place 
unprecedented demands on aging services and the 
nation’s entire health care system. This is now an 
area of concern for policymakers and top managers 
of public health system of these countries who should 
react to it appropriately (Heydari et al., 2012). In 
developed countries, it has been mentioned that the 
growth of health care expenditure is largely due to 
substantial increase in aging population. This is not 
only because of increase in number and length of life 
of aging population, but because of disproportionate 
prevalence of chronic diseases with diminished 
quality of life (QOL) that require appropriate 
interventions. Therefore, it is particularly important 
for policymakers and stakeholders to note that poor 
health is not an inevitable consequence of aging. 
Nowadays there exist different public health 
strategies that could help elderly people and improve 
the quality of their life (CDC, 2009). But the 
prerequisite of any intervention to serve elderly 
people is a better understanding of their situation. To 
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respond the requirement for a better life for elderly 
people, the results of (QOL) measurement has 
significant effects on designing social policies for 
well-being (Elosua, 2011; Rouhani et al., 2012). QOL 
is defined as “an individual’s perception of their 
position in life, in the context of the culture and value 
systems in which they live and in relation to their 
goals, expectations, standards and concerns.”( 
WHOQOL-Group, 1993). It has also been viewed as 
“an overall sense of well-being, when applied to an 
individual. It denotes a pleasant and supportive 
environment when it is applied to a 
community.”(U.S. Department of Health and Human 
Services, 1998). Nowadays, improving the QOL of 
this fastest growing population group has become a 
global priority for policy (WHO, 2002). The 
understanding, measurement, and improvement of 
human experience have been major goals of 
individuals, researchers, communities and 
governments. The overall assessment of human 
experience has been commonly expressed by the term 
QOL across multiple disciplines including 
psychology, medicine, economics, environmental 
science, and sociology (Costanza et al., 2007). QOL 
as a general term is meant to represent either how 
well human needs are met or the extent to which 
individuals or groups perceive satisfaction or 
dissatisfaction in various life domains. Understanding 
QOL has tremendous potential implications because 
improving QOL is a major policy and lifestyle goal 
(Schuessler and Fisher, 1985). Nowadays research 
and policy interest for measuring and enhancing 
quality of life of elderly people is growing 
internationally. The underlying factors for this 
interest is mainly due to increasing numbers of older 
people, higher expectations of a good life within 
society, and policy interest in the potential for 
reducing public expenditure (Brown et al., 2004; 
Herrera Ponce et al., 2011). Give Iran’s population 
transition with an expected substantial increase in the 
number of elderly people as mentioned earlier; 
information related to quality of life of elderly people 
is limited. The findings of this research could be 
useful in designing intervention studies that could 
eventually lead to application of strategies to promote 
QOL in elderly people in the region as well as other 
area with the similar socio-demographic and 
economic backgrounds. 
 
2. Material and Methods  

This was a cross-sectional study carried out 
in early 2012 in Sari a typical city in the north of 
Iran. It was a household survey that continued till 
reach to the required sample size of 200 elderly 
people in their home. All respondents from both sex 
groups who were over age 60 entered in this study. 

Two questionnaire of health status measurement 
including SF-36 and GHQ-28 that their validity and 
reliability in the context of Iran were studied and 
confirmed before (Yaeghobi, 1995; Montazeri et al., 
2005, Mohammadpour and Yosefi, 2008)), have been 
employed for measuring the quality of life and health 
situation of elderly people. GHQ-28 is usually used 
for studying mental health situation but SF-36 is a 
generic instrument for measuring quality of life. The 
score of quality of life measured by SF-36 is based 
on percentile that bigger percent represent for better 
quality of life. It has 8 subscales as different 
components of health related quality of life of 
individuals. They encompass Physical Functioning 
(PF), Role Physical (RP), Bodily Pain (BP), General 
Health (GH), Vitality (VT), Social Functioning (SF), 
Role Emotional (RE), and Mental health (MH) 
(Tajvar et al., 2008). But for GHQ-28 with 4 Likert 
scale as the 0 represent for no problem and 3 is the 
indication of worst situation, therefore, the highest 
the score observed the worse is the respondent's 
mental health status. The overall score of this 
instrument rank from 0 to 84. Also score 23 in this 
instrument is the cut-off point in which respondents 
with score above that level are categorised as 
individuals with possible mental health problems and 
people with score below that level are categorized as 
people with no mental illness. For this instrument, 
there are also 4 subscales including A (Biological 
Health), B (Anxiety), C (Social), D (Depression). On 
each component there are 8 questions therefore their 
scores rank between 0 to 24 for each component 
(Mokhtari and Ghasemi, 2010). Collected data were 
entered in excel program and with the use of SPSS  
software package and using correlation coefficient, 
independent samples t test and chi-squared test, 
variables of study were analysed.   
 
3. Results  

We have measured the quality of life and 
mental health status of 200 elderly people on their 
living place in urban area of Sari in Iran. In terms of 
socio-demographic characteristics, they had different 
background. Table 1 shows socio-demographic 
characteristics of participants of this study. 

As table 1 indicates, elderly people 
participated in this study had relatively a mix socio-
demographic background. Quality of life of 
respondents measured by SF-36 on average was 
53.5% (S.D=19.4). Mental health status score of 
participants measured by GHQ-28 on average was 
25.9 (S.D=10.6). Quality of life of respondents and 
their health status in terms of their mental health are 
presented in two following graphs.  
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Table 1: Socio-demographic characteristics of elderly 
people in Sari-Iran 2012 
Socio-demographic 
characteristics 

Number Percent 

Age <70 years 90 45.0 
≥70 years 110 55.0 

Gender Male 78 39.0 
Female   122 61.0 

Coupling 
 

Couple 128 64.0 
Single   72 36.0 

Education 
 

Illiterate  73 36.5 
Literate 127 63.5 

Job 
 

Retired 115 57.5 
Others 85 42.5 

Housing 
 

Private 12 6.0 
Other 188 94.0 

Medical 
insurance 

Covered 17 8.5 
Uncovered 183 91.5 

 

 
Graph 1. Quality of life of respondents (overall & 
dimensional) measured by SF-36 in Sari-Iran 2012. 

 
As graph 1 depicts, average score of quality 

of life was 53.5% with lowest score on dimension VT 
(Vitality) and highest score on dimension SF (Social 
Functioning). 

As graph 2 indicates, in overall the mean 
score of the mental health status was above the cut-
off point 23 an indication of mental health problem of 
respondents. Respondents had better situation on 
dimension D (depression) while on other dimensions 
had almost similar status.  

Further analysis on mean score of GHQ-28 
has revealed that more than half of respondents 
(55.5%) were possibly mentally ill with mean score 
of 33.4 where the remaining had a mean score of 
16.5.  

Statistical analysis did not show any 
significant relationship between the score of GHQ-28 

and those socio-economic variables presented in table 
1. However there was statistically significant 
correlation between quality of life obtained by SF-36 
and some of those indicators so that, better quality of 
life was observed among those elderly people who 
were in younger age (P=0.01), not retired (P=0.007), 
literate (P=0.01), and those with health insurance 
coverage (P=0.01).  

 
Graph 2. Mental health status of respondents (overall 
& dimensional) measured by GHQ-28 in Sari-Iran 
2012. 
 

Also there was statistically significant 
relationship between the mental health status of 
respondents and their quality of life (P=0.000) so 
that, the group who were recognised with mental 
problems had lower quality of life (on average 
48.0%) compared to other group (mean score 59.2%). 
Overall and dimensional scores of quality of life and 
mental health status are compared in graph 3. 

 
Graph 3. A comparison of mental health status and 
quality of life of possibly mentally ill and non-illness 
participants in Sari-Iran 2012. 
 

As the above graph shows, not only total 
score of respondents measured by both instruments 
were quite different, but also on different components 
of each questionnaire they had the same situation. 
Statistical analysis has shown that except on one 
dimension of SF-36 (PF or Physical Functioning), on 
all other components, the difference between two 
groups was statistically significant (P≤0.05). Analysis 
on the scores of items of instruments also was 
performed that is presented in table 2.  
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Table 2: Correlation between scores (overall & 
dimensional) measured by two instruments 
(presented by 'r' & 'p value' in Sari-Iran 2012 

Variables/ 
'r' & 'p 
value' 

GHQ-28 A B C D 

SF-36 -.054 
.000 

-.236 
.001 

-.222 
.001 

-.158 
.025 

-.144 
.034 

PF -.048 
.499 

-.134 
.058 

-.089 
.209 

-.006 
.930 

.100 

.158 
RP -.169 

.017 
-.117 
.100 

-.148 
.037 

-.106 
.137 

-.137 
.053 

RE -.188 
.008 

-.130 
.067 

-.189 
.007 

-.069 
.335 

-.163 
.021 

VT -.233 
.001 

-.197 
.005 

-.208 
.003 

-.106 
.135 

-.173 
.015 

MH -.349 
.000 

-.253 
.000 

-.339 
.000 

-.196 
.005 

-.253 
.000 

SF -.139 
.049 

-.194 
.006 

-.067 
.344 

-.105 
.141 

-.057 
.421 

PAIN -.257 
.000 

-.262 
.000 

-.187 
.008 

-.273 
.000 

-.080 
.261 

GH -.255 
.001 

-.223 
.002 

-.152 
.032 

-.160 
.023 

-.145 
.040 

As table above reveals, in the majority of 
cases there were a significant correlation between 
scores measured by SF-36 and GHQ-28. In terms of 
overall scores the strongest correlation (negative) was 
between total score of GHQ-28 and mental health 
(MH) of respondents measured by SF-36 (r=0.4).  

 
4. Discussions  

Based on the finding of this research, the 
majority (55.5%) of elderly people who have 
participated in this study had possibly mentally 
illness. Expectedly the quality of life of this group 
was significantly lower than the other group. Also, as 
indicated in table 2, the strongest correlation between 
score obtained by GHQ-28 as an indication of mental 
health status and components of SF-36 was related to 
MH or mental health of respondents that is in the line 
with the finding of other authors (Failde et al., 2000). 
Therefore we can more confidently rely on the 
mental health situation of participants as being 
categorised. This situation indicates that appropriate 
intervention is required both for the treatment of 
elderly people's mental illness and for the 
improvement of their quality of life. In the other 
words in the case of Iran, it needs to be emphasised 
that not only the increasing number of elderly people 
as discussed earlier is an area of concern, but also 
taking the mental health statues of these population 
into account, adds the importance of appropriate 
interventions to change the situation. Although the 
overall quality of life elderly people in this study is 
low, they are more weak on the item of VT (vitality 
and happiness) the item that could be an indication of 
all aspects of their life either related to health or other 
features of their living conditions (Anastasia et al., 
2003; Wagert et al., 2005; Fagerström et al., 2007). 

Being vital, energetic and happy is not only related to 
other conditions of an individual's life but also can 
affect other dimensions of quality of life positively 
and result to a better level of life satisfaction as 
discussed by Beyaztas et al.,2012. The score of 
quality of life obtained in this study (53.5) is close to 
the finding of another study (Aghanori et al., 2012) 
that reported the quality of life of elderly people 55.7 
in other part of the country. They have concluded 
gender and lack of recreational facilities as important 
factors affecting quality of life of elderly people. 
However the mental health status of elderly people in 
our study was not associated with socio-demographic 
variables, but quality of life of studied population has 
statistically significant relationship with some of 
those characteristics including age, education, job, 
and insurance coverage. Therefore quality of life of 
respondents was not only associated with their mental 
health situation, but also with some of non-health 
related factors. Tajvar et al., 2008, have found age, 
gender, education and economic status as 
determinants of poor quality of life of elderly people 
in Tehran. Correlation between quality of life of 
elderly people and socio-demographic factors was 
also found in different studies in Iran 
(Abbasimoghadam et al., 2009; Tajvar et al., 2008; 
Vahdaninia et al., 2005; Rafati et al., 2004; 
Bazrafshan et al., 2008). Such finding was reported in 
both developed and developing countries as well. For 
instance in China (Qin, 2007) the author found that 
subjective quality of life of elderly people is related 
to both health and socio-cultural factors. Minh et al., 
(2010) in their study have found an association 
between socio-economic background and quality of 
life of older adults in rural area of Vietnam and 
Indonesia. In another study conducted among elderly 
people in US and Canada, it has been found that 
household income was associated with quality of life 
of elderly people in US but not in Canada (Huguet et 
al., 2008). Rodrigo et al., (2007) have found a 
negative correlation between stress and quality of life 
of elderly people in Nebraska. Netuveli and Blane, 
(2008) mentioned dementia and depression as major 
factors affecting the quality of life of elderly people. 
Our findings are potentially useful for policymakers 
and decision makers, as pointed out by other authors, 
(Qin, 2007; Brown et al., 2004; Herrera Ponce et al., 
2011), to understand that for helping elderly people 
and promoting their quality of life interventions must 
have a broader base and include other aspect of their 
daily life particularly their happiness and life 
satisfaction rather than a narrow perspective of health 
services. Such multifaceted interventions and 
programs require a good inter and intra-sectoral 
cooperation of related regional and national 
organisations. The thing that is usually rare in 
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developing countries particularly in Iran. Researchers 
on their interventional study of helping elderly 
people's quality of life in Tehran (Mortazavi et al., 
2012) have found that physical activity has 
significant impact on mental health and then on the 
quality of life of elderly people. Where providing 
opportunities for physical activities of elderly people 
such as walking programmes, jogging, and some age 
specific exercises seems to be quite possible in any 
country, but it is not very common among elderly 
people in Iran. Given the importance of physical 
activity on all aspects of health and well-being of 
elderly people more effort need to put in place to 
change the situation. 
5. Conclusion 

 Quality of life of elderly people in the 
studied population is low. Low level quality of life of 
elderly people is associated with both health and non-
health related factors. However, elderly people's 
quality of life was associated with both health and 
non-health related factors i.e. mental health and 
socio-demographic characteristics, but mental health 
of these people was not significantly different across 
different socio-demographic group. This means 
elderly people of all socio-demographic groups 
should be considered as candidate for mental health 
examination and assisted with appropriate mental 
health support. This could be a priority for public 
health system in Iran to invest more on mental health 
issues of elderly people in its entire primary health 
care network. Based on the finding of this research 
and existing literature, it is apparent that the quality 
of life of elderly people in Iran needs major 
improvement. It means adding life to years of elderly 
people and making their life with vitality and 
happiness is quite obvious. Improving the quality of 
life of elderly people and bringing vitality and 
satisfaction to their life require both social and health 
interventions. This demands a well coordinated 
program of all stakeholders with appropriate 
contribution of their role. Therefore, regional and 
national level organisations require investing more in 
this area of health as well as social services to help 
this vulnerable population. Appropriate attention 
should be paid to social programmes and services 
such recreational facilities and networking. 
Improving life satisfaction and happiness seems to be 
in the highest priority in improving quality of life of 
elderly people in Iran. 
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Abstract: Approximately 3-8% of pregnancies are complicated by preeclampsia (PE) and complications of 
pregnancy-related hypertensive disorders that are the third leading cause of maternal deaths. This study was 
conducted to assess the incidence of preeclampsia in women based on month and season of the conception in 
northwestern Iran. The present investigation is a descriptive analytic cross-sectional study including all pregnant 
women with singleton pregnancies admitted to the Urmia Medical Science University due to preeclampsia, 2007-
2008. From 2824 women with singleton pregnancy, 166 of them had preeclampsia and 2658 did not. In all cases, the 
onset of pregnancy was determined and the relationship between month (season) of pregnancy and occurrence 
of preeclampsia was studied. The general information, primary characteristics, and the history of the two groups 
were collected and compared. The age, gravidity and parity in the affected group were lower and difference was 
statically significant. Being nulligravid and having previous abortion was higher in the case group; and the 
difference was not statically significant. Preeclampsia incidence increased in cases of conception in warm and hot 
season’s esp. in summer. The average temperature of conception is higher in women with preeclampsia but the 
difference is not statically significant. Therefore, it is suggested to hold training classes for young couples in order to 
avoid such disorders.  
[Fariba Nanbakhsh, Farzane Broomand, Hamide Mohaddesi, Samieh Nefoozi, Pouya Mazloomi. Seasonal 
variation in the incidence of preeclampsia based on the time of conception. Life Sci J 2012;9(4):1310-1314] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 198 
 
Keywords: Seasonal variation; incidence of preeclampsia; timing of conception; northwestern Iran 
 
1. Introduction 

Preeclampsia (PE) is a multisystem disorder 
of pregnancy characterized by the presence of clinical 
signs including proteinuria (300 mg or greater in a 24-
h urine specimen and/ or protein to creatinine ratio of 
>0.30) and hypertension (defined as systolic blood 
pressure P140 mm Hg or diastolic blood pressure P90 
mm Hg) (Wellington and Mulla, 2012. Harapan et al., 
2012), that develops after 20 weeks of gestation. It has 
been estimated that PE affects 3–5% of pregnancies 
worldwide ،recently, it has been reported that PE com-
plicates 3–8% of pregnancies PE increases the maternal 
and fetal complication (Scott et al., 2003). It accounts 
for approximately 50,000 maternal deaths worldwide 
each year (Soroori et al., 2007).  

In the USA, approximately 5–7% of pregnan-
cies are complicated by PE and complications of preg-
nancy-related hypertensive disease, which are the third 
leading cause of maternal deaths (Wellington and Mul-
la, 2012. Cunningham et al 2010).  

Infantile outcome of PE pregnancies depends 
chiefly on the age of gestation in delivery and on the 
severity of the disease (Scott et al., 2003).  

Early diagnosis and close observation of women 
with PE is vital since the risk of placental abruption, 
acute renal failure, cerebrovascular and cardiovascular 

complications, disseminated 

intravascular coagulation, and even maternal death 
increases (Wellington and Mulla, 2012).  

Some well established risk factors for PE 
include nulliparity diabetes mellitus, nephropathy, 
collagen vascular disease, antiphospholipid antibody 
syndrome, molar pregnancy, fetal hydrops, multiple-
pregnancy, positive history of chronic hypertension, 
obesity, maternal infection, positive family history of 
PE, and fatal aneuploidy (Cunningham, et al, 2010,. 
Phillips, et al 2004), However the main etiology of PE 
is not clear, smoking has been found to decrease the 
risk of PE among underweight and normal-weight 
women but not in overweight women (Scott et al., 
2003).  

As many hypotheses have emerged to offer a 
causal framework for the disease, PE has been named 
the ‘disease of theories’ (Wellington and Mulla, 2012). 
Although there is no definitive answer for the cause or 
causes of PE, some basic causes may be genetic 
predisposition, thrombophilia, functional radiation in 
prostaglandin, endothelial injury, change in amount of 
nitric oxide (NO), increasing free radicals, abnormal 
invasion of erythroblasts, abnormal metabolism of 
calcium, or nutrition deficiencies(Scott et al., 2003).  

Because the main etiology is unclear and the 
theories about mechanisms and preventive factors in 
high risk patients are not completely proven and their 
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application is not desirably effective, so seeking 
unknown factors, like the season of conception, which 
affect the occurrence of PE is of importance. 

Phillips, et al studied the relation between 
seasonal variations in PE based on timing of 
conception. The goal of this study was to assess the 
occurrence of PE and its relationships with month and 
season occurrence of the conception. In this study 142 
women affected by PE were studied. The results 
showed that the conception in summer significantly 
increases the risk of PE Phillips, et al (2004). In case 
the relationship is strong, conception could be avoided 
specially in high risk women (Refsum et al 2004). 
They found the highest risk of PE in conceptions 
occurring in the summer, whereas there was no 
significant variation in the incidence of PE based on 
the timing of delivery.  

In Ghana, more cases of eclampsia have been 
noted in the rainy season. However; there are some 
studies that show no significant correlation between 
seasonal change and PE (Phillips, et al 2004).  

If there is a relationship between PE and the 
season of the conception, it is possible to avoid the 
pregnancy of women in the risk. This study was 
conducted to find the seasonal variation on the 
incidence of PE.  

 
2. Material and Methods  

The present investigation is a cross-sectional 
descriptive and analytic study including all pregnant 
women with singleton pregnancies admitted to the 
Urmia Medical Science University, I.R.IRAN 
(Motahhari hospital) due to PE in a one year period, 
March 21, 2007 to March 21, 2008. Their pregnancies 
were term (equal to or more than 37 weeks, ≥37weeks) 
as defined by the American college of obstetricians 
and Gynaecologists (ACOG). Women with multiple 
pregnancies, positive history of coagulative disease 
and anti phospholipids syndrome, history of chronic 
hyper tension, or chronic renal disease, and patients 
with incomplete records were excluded. The records of 
the study cases were assessed for the parameters of 
inclusion criteria and exclusion criteria then month and 
season of conception based and the age of pregnancy 
was calculated by LMP. This time was entered to the 
questioner and was studied. The registered information 
was parity, maternal age, date of birth, occurrence of 
hypertension (BP-140.90), PE (BP-140.90, and 1+ 
proteinuria dipstick or more than 300 mg protein in a 
24-hour urine analysis) and eclampsia (PE and 
convulsion). In this study 2824 women with singleton 
pregnancy were enrolled due to the criteria which 166 
of the contracted PE and 2658 did not. T-test, fisher, 
chi square test were used. The collected data were 
analyzed by SPSS 16. P value under 0.05 (p<0.05) was 
considered statistically significant. 

3. Results  
This study enrolled 2824 women with 

singleton pregnancies, 166 of them were affected by 
PE and 2658 were devoid of it. The general 
information, primary characteristics, and history of the 
two groups are indicated in the tables 1 and 2. The 
items of the two groups were compared. The age, 
gravidity and parity in the affected group were lower 
and difference was statically significant. Being 
nulligravid and having previous abortion was higher in 
the case group; and the difference was not statically 
significant. In this study the incidence of PE in women 
based on month and season of the conception was 
assessed. The frequency percent of PE began to 
increase from April to reach its peal in August. Then it 
decreased until March. However the difference was not 
statically significant (p=0.243) (Table 3 and Figure 1). 
The frequency percent of conception in the summer of 
the case group and conception in the autumn and 
winter of the control group was higher and the 
difference was statically significant (p<0.04). The 
conception in spring lacked significant difference 
(table 4 and Figure 2) also the frequency percent of 
conceptions in warm seasons (spring and summer) for 
the case group and conception in cold seasons(Autumn 
and winter) for the control group was higher and the 
difference was statically significant (p=0.038).  

 
4. Discussions  

This study assessed the relation between the 
incidence of PE and conception time. The ultimate 
result indicated significantly higher occurrence in 
warm season’s esp. in the summer. In particular, few 
studies have assessed this relation: Phillips and et al. 
(2004) conducted a study in USA enrolling 142 
primipar women with singleton pregnancy which were 
afflicted with PE and compared their conception time 
with 7762 primipara women with singleton 
pregnancies lacking the condition. This study showed 
the conceptions in summer and in June, August has the 
highest risk and in March has the lowest risk of PE. 
This relation was not dependant to other risk factors 
such as low age of mother. (Phillips, et al. 2004) in 
another study conducted is USA by Rudra and et al. 
(2005) 6680 cases of PE were included and their 
conception time was compared with unaffected cases. 
The study showed that conceptions in warm seasons 
(spring and summer) results in the highest risk and 
conceptions in cold was independent of other risk 
factors of PE (Bernstein et al. 1998). In another study 
by Tam and et al (2008) conducted in Hong Kong, 245 
women affected by PE were assessed. In this study 
once more conception in summer (especially in June) 
accompanied the highest risk of PE. The occurrence of 
PE in cold seasons was the least (Tam et al 2008). 
Abbasssalizadeh and et al. (2007) assessed 99 women 
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suffering from PE in comparison with 1917 control in 
Tabriz, Iran. The study concluded that the conception 
time in July and October is directly and significantly 
related to the incident of PE (Abbasssalizadeh et al. 
2007). Neela and et al supported the speculated 
relationship between increasing humidity and a lower 
temperature range with the increased incidence of 
eclampsia (Neela et al.2007).  

PE is significantly more common in the 
Jewish population. However, both populations 
demonstrate the same seasonal pattern, with higher 
incidence of PE in the winter months. 

In resuit suggest that climate and environmental 
exposure may have an important role in the 
pathophysiology of PE (Shental et al.2010). The 
seasonal distribution reveals that the incidence of PE is 
significantly higher during the dry season than during 
the rainy season, but probably is not directly related to 
meteorological factors but rather on the nutritional 
deficiencies caused by the low rate of precipitations 
(Elongi et al, 2011). Seasonal variation was minimal 
with the lowest prevalence detected in the fall (3.89%) 
and a peak of 4.1% in the winter. The highest monthly 
prevalence was found in January (4.4%). After 
adjusting for maternal age, race, and other potential 
confounders, women who were admitted in the fall for 
delivery were 6% less likely than women who were 
admitted in the winter to have PE : adjusted OR = 0.94, 
95% CI: 0.89-0.99 (P = 0.02). (Wellington and Mulla, 
2012)  

The findings have implications for future research 
related to the aetiology of pre-eclampsia as well as for 
clinical care (Immink et al.2008).  

Khojasteh and et al. (2012) found a relationship 
between the number of PE incidence and season. 
Therefore, precautions should be considered in those 
seasons in which the PE is increased. Attention to this 
prenatal care centers may help to decrease such serious 
side effects that endanger the health of both mother 
and fetus (Khojasteh and et al. 2012).  

As it is evident our results are in agreement with 
the results of other studies. Discovering seasonal 
variation of PE occurrence seems an ancient subject. 
Antique books indicate that Hippocrates was attentive 
to this relation at the first place. After 1756 Smalliean 
et al. assessed and presented the variation of PE 
occurrence due to season, temperature, and rainfall 
amount, also, Chesly and et al. (1984) showed that 
conceptions in June is more probable to result in 
pregnancy complicated by PE (Chesly et al. 1984).  

They explained that more weddings in this month 
and higher probability of primigravid pregnancies 
account for this fact (Khojasteh et al 2012), however, 
the main aetiology of the seasonal variation PE 
occurrence is not known properly. Some studies 
justification of the higher occurrence of PE in warm 

seasons (decreased plasma Volume in early times of 
pregnancy) (Refsum et al 2004. Van Beek et al, 1998. 
Silver et al 1998. Spaanderman et al, 2001. 
Aardenburg et al, 2003. Kristal-Boneh et al, 1997. 
Shapiro, 1981. Morimoto et al, 1974) variation in 
temperature and humidity are other mechanisms that 
have been suggested (Phillips et al, 2004. Tam et al 
2008. Subramaniam, 2007) circadian cycle change is 
another probable cause for this relation. The change 
has been introduced as reduced sunshine, and sub 
sequent decrease in vitamin D synthesis which result in 
altered calcium metabolism (Levine et al, 1997. 
Taufield et al, 1987. Zemel et al, 1990). Some studies 
have proposed variation in nutritional habits such as 
quantity of antioxidant intake in different seasons of 
year (Salvig et al, 1996. Chappell et al, 1999. Rajkovic 
et al 1997). 

The relation between delivery time and PE 
incidence were assessed in different studies and 
controversial results have been reported: some studies 
showed delivery in warm seasons increased the risk of 
PE (Tam et al,2008. Subramanian, 2007).  

Some other studies showed the same relation for 
cold seasons. This class of studies possess an 
outstanding percentage (6.7). In other studies (two 
studies in Kerman, Iran and Tehran, Iran) no such 
relation was found (Aali and Janghorbani, 1996). 
Considering the result of studies which indicate higher 
incidence of PE, it could be estimated that conceptions 
in warm seasons would increase the incidence of PE. 
Even though many of these patients deliver in preterm 
and estimating their conception date would be 
inaccurate (Phillips et al 2004). However, it can be 
proposed that PE occurrence is a multifactor event and 
seasonal variation could have a role in it. Ultimately, 
the interaction of different involved factors would be 
determining. Our study shows the obvious (apparent) 
trend which is independent of other influencing 
parameters. 

The trend indicates higher PE occurrence in 
conceptions of warm seasons and gradually decreases 
afterwards.  

 
5. Conclusion:  

PE incidence increases in cases of conception 
in warm seasons and summer in particular. The 
average temperature of conception is higher in PE 
cases but the difference is not statically significant. 
Therefore, it is suggested to hold training classes for 
young couples in order to avoid such disorders. 
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Abstract: A small percentage of pregnant women experience a severe form of nausea and vomiting called 
Hyperemesis gravidarum. To compare the rate of H. pylori infection between an Iranian samples of pregnant women 
who were suffering from hyperemesis gravidarum (HG) in their first trimester and control pregnant women without 
HG. In this cross-sectional study 30 pregnant women who suffered from HG and 30 controls were enrolled. H. 
pylori specific serum IgG was measured using ELISA method. IgG titers of more than 10, less than 10, and between 
5 and 10 U/mL were considered as seropositive, seronegative, and suspicious for H. pylori infection, respectively. 
No significant difference was seen between the two groups regarding age, gestational age, and gravidity. Twenty-
four patients (92.3%) in HG group had H. pylori infection, while this rate was only 7.7% (two patients) in control 
group (P < 0.001). No correlation was detected between IgG titers and either maternal age (t=2.4, P = 0.12) or parity 
(χ2 =0.2, P = 0.6). There was significantly higher rate of H. pylori infection in HG pregnant women in their first 
trimester in comparison to controls..  
[Fariba Nanbakhsh, Hamideh Mohaddesi, Fatemeh Bahadory, Javad Amirfakhrian, Pouya Mazloomi. Comparison 
of Helicobacter pylori infection between pregnant women with hyperemesis gravidarumand and controls. Life 
Sci J 2012;9(4):1315-1318] (ISSN:1097-8135). http://www.lifesciencesite.com. 199 
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1. Introduction 

Nausea and vomiting is a major complaint in 
70-80% of pregnancies. The typical onset is between 
4 and 8 weeks and continues until 14-16 week of 
pregnancy (Cunnigham et al, 2010). The condition is 
usually self limiting and peaks at around 9th 
gestational week. However, in up to 20% of cases, 
nausea and vomiting may continue until delivery. 
Nausea and vomiting occurs significantly more often 
in primigravidas and in women who were less 
educated, younger, non-smokers, obese, or those with 
a history of nausea and vomiting in a previous 
pregnancy (Jueckstock et al,2010).  

A small percentage of pregnant women 
experience a severe form of nausea and vomiting 
called Hyperemesis gravidarum (HG). More than 
59,000 pregnant women with HG are hospitalized in 
the US annually.  

 Asian populations tend to have higher 
incidence rates. For example, a Malaysian study 
identified 192 recorded cases (3.9%) out of 4,937 
maternities (Fejzo et al, 2008)  

HG is often associated with weight loss, 
ketonemia, ketonuria, dehydration, and acidosis from 
starvation, alkalosis from loss of hydrochloric acid, 
electrolyte disturbances and even hepatic and renal 
damage (Eliakim et al, 2000). 

Estimate of incidence of HG varies widely 
depending on diagnostic criteria sand different study 

populations. Some sources state a proportion of 0.5-
2% of all pregnancies, whereas others provide an 
incidence of 0.3-1.5% of all live births (Aytac et 
al,2007.ACOG 2004).  

HG can be associated with serious maternal 
and fetal morbidity such as Wernicke’s 
encephalopathy, fetal growth restriction, and even 
maternal and fetal death (Bailit, 2005).  

Although the pathophysiology for HG is not 
clear, many hypotheses have been proposed to 
explain the etiology and pathophysiology of HG 
including psychological factors, gastrointestinal tract 
dysfunction, endocrinologic changes, infections, 
immunological and metabolic causes, and anatomical 
factors. However, there is no single theory to provide 
an adequate explanation for all the manifestations of 
HG (Aytac et al, 2007. Karaca et al, 2004. Verberg, 
2005. Niebyl, 2010). 

A number of risk factors associated with HG 
have been reported including nulliparity, 
(Atanackovic, 2001) low maternal age(Eliakim et al, 
2000. Kallen, 2003), multiple gestation (Eliakim et 
al, 2000. Basso and Olsen, 2001. Schiff et al, 2004), 
metabolic disturbances, trophoblastic disorders,،fetal 
anomalies (Eliakim et al, 2000. Schiff et al, 2004), 
previous pregnancy complicated by HG,(Eliakim et 
al, 2000) female sex of the fetus (Basso and Olsen, 
2001. Schiff et al, 2004), psychiatric 
conditions(Atanackovic, 2001,. Swallow et al, 2004), 
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both high and low maternal pregnancy weight and 
lower socio-economic status (Eliakim et al, 2000. 
Schiff et al, 2004.. Rochelson et al, 2003). Smoking, 
on the other hand, has been associated with a reduced 
risk of HG (Kallen et al 2003. Schiff et al,2004). 

Chronic infection with Helicobacter pylori 
(H. pylori) may also cause HG. H. pylori are a gram 
negative, spiral shaped, microaerofilic bacterium that 
colonizes the gastric mucosa of the human being and 
is associated with type B gastritis, peptic ulcer and 
cancers (Graham 2000). The prevalence rate is higher 
in developing countries especially among those with 
low socioeconomic status (Soll 1996). It is estimated 
that 50-65% of the world population is colonized 
with this bacterium (Jaakkimainen et al, 1999), but 
despite this high prevalence, only a proportion of 
these people are clinically manifested, the reason 
may be related to host defense factors(Mobley 1997). 

Recently several studies have implicated H. 
pylori infection as a possible cause for HG. However, 
there are also reports that did not show any 
relationship between H. pylori infection and 
occurrence of HG. Nevertheless, no conclusive 
evidence has been adduced to suggest a direct causal 
relationship between H. pylori infection and HG. So, 
the role of H. pylori infection in HG is controversial 
(Karaca et al, 2004, Karadeniz et al 2006. Salimi-
Khayati et al 2003. Erdem  et al 2002. Wu et al 
2000). 

The purpose of the present study was to 
investigate any possible association between 
infection with H. pylori and HG. In the case of this 
association, eradication of H. pylori may help to treat 
HG in a group of Iranian pregnant women which is a 
problem in the first trimester of pregnancy.  
2. Material and Methods  

Sixty consecutive pregnant women in the 
first trimester of their pregnancy were entered into 
this cross-sectional study. Thirty women had HG 
(HG group) and 30 did not have HG (control group). 
The criteria for the presence of HG were pernicious 
vomiting (more than 3 times per day) without any 
obvious cause except of pregnancy, weight loss of 
more than 3 kg or 5% of body weight, and the 
presence of at least +1 ketonuria. Inclusion criteria 
for experimental group included having HG, age of 
15-45 years, gestational age < 20 weeks and 
exclusion of other causes of vomiting such as 
hyperthyroidism, molar pregnancy, infectious 
diseases, psychological disorders, multiple 
pregnancies and gastrointestinal disorders. Thirty 
pregnant women in their first trimester were entered 
as control group. Inclusion criteria for control group 
were the same as for HG group except for symptoms 
of HG. The control group was selected among 

asymptomatic pregnant women that were visited at 
the antenatal clinic of our hospital.  

Venous blood was obtained at the first visit. H. 
pylori specific IgG antibody titer was measured using 
by enzyme-linked immune sorbent assay (ELISA) 
method. IgG titer less than 10 U/mL was considered 
negative and a titer more than 10 U/mL was 
interpreted as positive. IgG titer between 5 and 10 
U/mL was considered as suspicious. Gestational age 
was determined using the date of the last menstrual 
period and was confirmed by ultrasonography. IgG 
measurement was done two times for all sera. 

Statistical analysis was performed using SPSS 
software for Windows (ver. 10.0). Descriptive indices 
including mean, standard deviation (SD), frequency, 
and percentage were used to express data. For 
comparison of categorical variables, the chi-squared 
test and for continuous variables, the student t test 
was applied. Significance level was set at P < 0.05.  

Informed consent was obtained from all 
participants. The study protocol was in accordance 
with the Helsinki Declaration and approved in ethics 
committee of Urmia University of Medical Sciences. 
3. Results  

Table 1 presents demographic characteristics of 
both groups. The age of the women in both groups 
ranged was 15-45 years. Mean (SD) age of HG group 
was 26.1 (±2.5) years and in control group was 25.03 
(±2.8) years (P = 0.4). There was no significant 
statistical difference between the two groups 
regarding demographic variables. 
 
Table 1. Demographic characteristics of patients and 
controls 
Parameters HG group Controls P value 
Age, year  26.1 (±2.5) 25.03 (±2.8) 0.478 
Gravidity 1.73 1.6 0.6 
Parity 0.7 0.6 0.44 
Gestational week 9.9 9.6 0.55 
H. Pylori 
seropositivity 

24 (92.3%) 2 (7.7%) 0.001 

 
Table 2 presents h. pylori seropositivity in 

the studied groups. Twenty-four patients (92.3%) in 
HG group had H. pylori infection, while this rate was 
only 7.7% (two patients) in control group (P < 0.001; 
χ2 =32.8).  
 
Table 2. H. pylori seropositivity in HG and control 
groups 

P value Total Controls HG group H.pylori 
serostatus 

 
 < 
0.001 

26 2 (7.7%) 24 
(92.3%) 

Positive 

17 16 
(94.1%) 

1 (5.9%) Negative 

17 12 
(70.6%) 

5 (29.4%) Suspicious 
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In Table 3, mean (SD) values of H. pylori specific 
IgG antibody titer has been depicted. Mean (SD) IgG 
titer was 23.34 (±13.9) U/mL (range, 4.7-62.6) in HG 
groups and was 6.09 (±4.5) U/mL in control groups 
(range, 1.4-21.7).  

One patient In HG group and 16 patients in 
control group had IgG titers of less than 5 U/mL. 
Borderline IgG titer (5-10 U/mL) was observed in 17 
cases (5 patients (29.4%) in HG group vs. 12 cases 
(70.6%) in control group; P < 0.001). 

We did not found any correlation between IgG 
titers and either maternal age (t=2.4, P = 0.12) or 
parity (χ2 =0.2, P = 0.6). 

There was no statistically significant difference in 
gestational age and gravidity between patients and 
controls (chi2 =0.44, p=0. 55).  
 
Table 3. Comparison of mean (standard deviation) H. 
pylori specific IgG titer between HG patients and 
controls. 
H. pylori specific IgG 
titer 

Max. Min. Mean 
(±SD)  

P 
value 

HG group 62.6 4.7 23.4 
(±13.9) 

 

Controls 21.7 1.4 6.09 (±4.5) < 
0.001 

Total 62.60 1.4 14.71  

 
4. Discussions  

It is estimated that H. pylori infection might be 
present in two-thirds of the world population. 
However, the pathogenic relationship between HG 
and H. pylori is not self evident because most of 
those infected with H. pylori do not complain of 
symptoms. In other words, the presence of H. pylori 
can be asymptomatic. Furthermore, the problems in 
diagnosis of H. pylori infection are more complicated 
during pregnancy since HG can mask an active H. 
pylori infection or HG may be worsened by 
superimposed H. pylori infection(. Karadeniz et al 
2006).  

A possible explanation for an association 
between H. pylori infection and HG could be an 
increased accumulation of fluid and a displacement 
of intracellular and extracellular volumes which 
occur in the early phase of pregnancy as a result of 
increase in steroid hormones. These physiologic 
changes results in a change of gastric pH levels 
which could lead to the manifestation of a latent H. 
pylori infection in the gastrointestinal tract (Frigo et 
al 1998. Kocak et al 1999). The results of this study 
show that the seropositivity of H. pylori in the HG 
group was significantly higher than in control group. 
Recently, it was shown that H. pylori seropositivity 
was significantly high in pregnant women who suffer 
from HG. Our findings are in accordance with the 
previous studies (Karaca et al 2004. Frigo et al 1998. 

Kocak et al 1999). However, some recent studies 
could not find such association. Thus this is one of 
the controversial issues in obstetric care (Jacobson et 
al 2003, Berker et al 2003). For example, Berker et 
al. reported insignificant difference between HG 
patients (70%) and controls (61.3%) regarding the 
presence of H. pylori infection using H. pylori 
specific IgG. Similar results were noted by Lee et a l. 
(Mobley 1997) who demonstrated the prevalence of 
H. pylori infection in HG patients to be 65%, while 
this figure was 66.7% in controls.  

Frigo et al. reported statistically significant 
differences between HG patients and asymptomatic 
ones regarding H. pylori infection (90.5% vs. 46.5%) 
(Frigo et al 1998). Kocak et al also found similar 
results (92% in HG patients vs. 45% in controls) 
(Kocak et al 1999). Salimi-Khayati et al. revealed 
significantly higher H.pylori seropositivity in HG 
patients (88.9%) than in control ones (40.7%) Salimi-
Khayati et al 2003).  

In a total of 12 studies reviewed regarding H. 
pylori infection in HG patients, 11 relied on the 
serologic assay of H. pylori infection, and the great 
majority of them showed significantly increased 
infection rate in HG patients. The authors of three 
studies were not able to demonstrate any meaningful 
difference in H. pylori infection rates between HG 
patients and controls (Jacobson etal 2003, Berker et 
al 2003).  

Several results were not able to demonstrate any 
significant differences between HG patients and 
asymptomatic ones as regards H. pylori IgG antibody 
seropositivity (Jacobson et al 2003).  

Aytac et al. did not found any significant 
difference between HG patients and control ones 
(41.1% vs. 40%) suggesting no causal relationship 
between H. pylori infection and HG (Aytac et al 
2007). Karadeniz et al. reported the prevalence of H. 
pylori IgG antibody was 67.7% (21 of 31) in the 
patients with HG and 79.3% (23 of 29) in controls (P 
= 0.31). There was no statistically significant 
difference in study and control groups for H. pylori 
IgG Ab and H. pylori SA in that study. (Karadeniz et 
al 2006). 

Two recent studies found no association 
between HG and Hp seropositivity, one conducted in 
two US populations with disparate Hp seropositivity 
and the other by Berker et al from Turkey (Jacobson 
et al 2003. Berker et al 2003). 
5. Conclusion:  

This study suggests an association between 
H. pylori infection and hyperemesis gravidarum. 
Serologic test, moreover, being a non-invasive, cheap 
and easy to use, we recommend its routine use in 
patients with hyperemesis gravidarum as well as in 
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women who desire to become pregnant in the near 
future. 
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Abstract: The aim of this paper is to study the social and cultural factors related to Tabriz citizen’s participation. 
The method of study is survey and the measurement tool for collecting data was questionnaire. The statistical 
population of this study includes the 15- 45 residents (male and women) in Tabriz who were 820000 people form 
whom we choose 680 people as samples. We categorized them in three age groups: 15-25, 25-25, 35-45. In this 
paper, there was a significant correlation between independent variables (social conformity, social trust, satisfaction 
from government, modernization, availability to mass communication media, age, gender, rate of following the 
culture, economical- social statutes of citizens) and dependent (participation). There was also significant and inverse 
correlation between modernization and participation. According to low rate of citizen’s participation, we can say 
that this situation is the result of structural limitations in cultural and political system in Iran. People’s linkage with 
society and relationship with it or dissociation from society, are all related with social and cultural environment of 
society. What lead the actions are the behavioral patterns and habits which can be found in society and different 
institutions of society.  
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1. Introduction 
Participation is a human right which leads to 

freedom, believe to people’s ego, mobilization of 
human being in social processes. These days, the social 
scientists discuss some issues such as development, 
justice and mutual rights in which the most important 
criterion for division and categorizing them is 
“participation” (Roushan, 2007: 4).  

According to the importance of citizen’s 
participation in development process and being aware 
from this fact that participation is an interaction and 
forms the social life bases and the social life is based on 
citizen’s participation in the way that human 
community can not be alive without citizen’s 
participation, in this paper we try to find answer to this 
question that how is Tabriz citizen’s participation? 
Which social and cultural factors are related to this 
fact? The aim of this study is to indentify the rate of 
citizen’s participation in Tabriz and find the related 
factors with it in different social and cultural fields.  

Ingelhart believes that high rate of 
participation in West refers to three factors: high level 
of education and political information, the altered 
dominant norms in women’s participation and changes 
in value priorities. He also states that variables such as 
education, social- economical status, level of 
information and skill, communicational skills, work 
experience and organizational networks affect the rate 
of participation.  

According to Oakley and Marsden, when 
participation equals informing people and making 

important decisions in development, participation can 
not be independent from control and responsibility of 
government. Lerner considers as a modernization 
criterion in society. He also emphasizes on 
psychological and mental variables which help to get 
modernization. Huntington believes that development 
and participation needs the formation of personality and 
modern person. He says that traditional person focuses 
on being quiet and does not want any changes in nature 
and society, while a modern person faces with different 
attitudes and procedures. The modern person accepts 
any changes and alternations and tries to adopt himself 
with them (Huntington, 1991:54). 

Almond and Powel stresses on the role of self 
reliance in modernization and citizen’s participation. 
From their point of view, modern person is an informed 
citizen and participant who not only has self reliance in 
decision making and does every thing independently 
and also accepts ideas and new believes, the citizen’s 
participation reflects their utilization from opportunities 
prepared by the institutions. Habermas calls it a public 
area in which the communicational action occurs.  

Public area is a social area of human life in 
which they can shape believes in contact with public 
believes. Public area is one of the modern criterions of 
modern world that is bourgeois society. He states that 
public area is basically a network of communication 
that is used for creating a social place to exchange the 
concepts among people and groups. Unlike the other 
institutions which are dominated externally or involve 
the internal power relations, public area promises the 
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participation principles and democratic regulation 
(Houlab, 1999:26). 
  Based on exchange theory, people are exact 
creatures who consider their profits and costs in 
different material and non material forms. Then, they 
act. Although this theory is not limited to individual 
actions and moves towards the collective actions, 
therefore, it considers the collective action as the final 
product of all people’s action. People argue the whole 
works based on profits and satisfaction and use it as a 
basis for participatory or non participatory action. 
People shows tendency towards participatory action 
when in a collective and participatory situations, it is 
possible to access the benefit rapidly and easily. 
Otherwise, they prefer to do act individually.  

According to the results of Yazdan Panah 
study, there was low formal participation rate 
(voluntary one) in non government organizations 
among Tehran citizens. It shows that most of 
participations were informal and social one such as 
helping the poor and participation in mornings. This 
study also shows that the subjects have experienced 
many individual confusion and powerlessness and they 
also faced with different obstacles in social 
participation.  

Based on these results, when there is high 
powerlessness and personal confusion, there will be 
low volunteer, conscious and purposeful participation 
in society. There are also family, economical, social 
obstacles which affected the rate of social participation 
(Yazdanpanah, 2007). The results of study among 
citizens of Tehran in zone 9 show that there is a 
relationship between powerlessness and citizen’s 
participation, while there was not a significant 
relationship between people’s tendency towards 
participation with municipality and getting benefit. The 
other results of this study show that there is a 
correlation between people’s awareness from 
municipality activities and the citizen’s participation. 
Between people’s trust to municipality and 
participation with it was correlation, too. We can also 
find a correlation between education level, gender and 
people’s tendency towards participation. The findings 
of study by Salahshour among some zones of Tehran 
reveal that the youth social participation was medium. 
The frequency of women participation was higher than 
men’s participation but the intensity of women’s 
participation was lower. Based on statistical analysis of 
this study we can see that there is a direct and 
significant correlation between sense of belongingness, 
social attachment, social satisfaction, using the mass 
media, social trust, age, social status and social 
participation. There as also adverse and significant 
correlation between confusion, alienation and social 
participation. There was a weak correlation between 
universalism, gender, rationality and social 
participation (Salahshour, 2006). Results of study by 
Alipour and his coworkers in some zones of Tehran 

show that there is a significant correlation between 
social trust (in three forms: individual, generalized and 
institutional) and organized social participation, 
although the rate and orientation of this relationship in 
both cases are different from each other. Also, the 
regression coefficients of some variables show that 
among the studied variables, generalized trust and 
social- economical status are the best predictors of 
social participation (Alipour, Zahedi, Shyani, 2009). 
In this research hypothesis as follow: 

1. There is a relationship between social solidarity 
and rate of citizen’s participation. 

2. There is a relationship between 
satisfaction form government and rate 
of citizen’s participation. 

3. There is a relationship between social trust and 
rate of citizen’s participation. 

4. There is a relationship between social- 
economical status and rate of citizen’s 
participation. 

5. There is a relationship between group 
participation and rate of citizen’s participation. 

6. There is a relationship between social alienation 
and rate of citizen’s participation. 

7. There is a relationship between modernism and 
rate of citizen’s participation. 

8. There is a relationship between citizen’s 
education level and rate of citizen’s 
participation. 

9. There is a relationship between following the 
social culture and rate of citizen’s participation. 

10.  There is a relationship between the citizen’s 
availability to communicational mass media and 
rate of citizen’s participation. 

Methodology 
The method of this study is survey and the 

measurement tool is questionnaire. The statistical 
population of this study includes the whole 15-45 year 
old citizens in different parts of Tabriz who were 
820000. The sample included 680 people which ere 
chosen through Cochran formula. We categorized them 
in three age groups: 15-25, 25-35, 35-45. 
We used researcher- made questionnaire that included 
54 questions about each of the different dimensions of 
participation. 

We examined the content validity by using 
reviewer’s evaluation of scale elements before data 
collection and Factor analysis for classifying 
participation scale elements in theoretical categories 
after data collection; so, we obtained the high validity 
of this study. 
We obtain high reliability by using alpha Cronbach.  
3. Results 

From 680 samples of this study, there were 
337 men, 343 women: 49.6% men and 50.4% women. 
In this study, we categorized the citizens to three age 
groups. In each group, 15-25, 26-35 and 36-45, we had 
225 people which were about 33.1%. we also divided 
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the citizens to employed and unemployed groups: 375 
(55%)0000 were employed and 306(45%) were 
unemployed, 14.7% workers, 12.1% technical job, 
8.2% employee, 12.6% seller, 7.4% professional job. 
About the subjects’ income we found out that 30% had 
low pay job about 3,000,000 Rial, 69% between 
3,000,001-6,000,000 Rial, 87% between 6,000,001-
9,000,000 Rial, 94.2% between 9,000,001-12,000,000 
Rial in a month. About 51.1% of subjects had low 
social status, 35.9% medium social status, 13% high 
social- economical status. mean of citizen’s 
participation, with 19.77 deviation standard, is 42.2 
which is in low level: average social solidarity among 
these citizens, with 12.50 deviation standard, equals 
52.63: average of modernization among these citizens 
are 65.62 and its deviation standard is 20.82: average of  
social alienation in these subjects is 19.57 and the rate 
following the culture is 77.92 whose deviation standard 
is about15.44: mean of satisfaction from government is 
about 61.62 with 19.13 deviation standard: the last one 
is trust among citizen’s which is about 72.09 and 17.64 
deviation standard. In this research, the independent 
variables were social solidarity, social trust, satisfaction 
from government, modernism, accessibility to 
communication mass media, age, gender, rate of 
following the culture, education level, income and 
economical-social status of citizens.  

In order to test the relationship between social 
solidarity, social trust, using mass media, modernism, 
collective actions, social alienation, following the 
culture, satisfaction from government, social trust and 
citizen’s participation we used R Pierson test. Results 
of these tests are shown in table1. 
 
Table 1: Pierson coefficient correlation test 

independent variables Citizen’s participation 

Social solidarity  
N=68 
R=0/202 
Sig =0.000 

using mass media 
N = 68 
R=0/14 
Sig=0.000 

Modernism 
N=68 
R=0/216 
Sig =0.000 

Collective actions 
N = 68 
R=0/06 
Sig=0.881 

Social alienation  
N = 68 
R=0/26 
Sig=0.507 

Following the culture 
N = 68 
R=0/321 
Sig=0.000 

Satisfaction from government 
N = 68 
R=0/252 
Sig=0.000 

Social trust 
N = 68 
R=0/146 
Sig=0.000 

 

We used T- Test to find the difference 
between gender and citizen’s participation. The result 
of study shows that there is a significant difference 
between men and women’s participation mean. That is, 
the rate of women’s participation is more than men’s 
one.  
 
 
Table 2: T-Test for comparing participation into gender 
groups 
statistics 
    Gender 

N  Mean  standard 
Deviation   

t sig 

Men 337 38.49 18.68 4.92 0.000 
women 343 45.84 20.15 4.92 0,000 

 
In order to find the difference between job 

status and citizen’s participation we also used T- test. 
The result of test shows that there was not significant 
difference between employed and unemployed citizen’s 
participation mean.  
 
 
Table 3: T-TEST for comparing participation into job 
status groups 
Statistics N  Mean  standard 

Deviation   
t Sig, 

Employed 374 39.89 19.96 3.387 0.001 
unemployed 306 45.01 19.17 3.4 0.001 

 
We used analysis of variance test to measure 

the difference between education level and citizen’s 
participation. The results of study show that there was 
not significant correlation between these two variables. 
In other words, education level does not have any affect 
on increasing or decreasing the participation rate.  
 
 
Table4: descriptive statistics of citizen’s education and 

participation level 
Education level  N  Mean  Standard 

deviation  
Min. Max. 

illiterate 62 41/13 15/90 12/50  
Reading and 
writing literacy 

70 42/44 18/45 12/50 87/50 

Elementary school 77 47/78 19/60 8/33 83/33 
Secondary  school  104 42/95 18/57 0 79/17 
High school 79 43/41 20/70 0 87/50 
Diploma  94 40/96 21/30 0 87/50 
Higher education  177 40/11 20/98 4/17 95/83 
Total  663 42/30 19/83 0 95/83 

 
We also used analysis of variance test to find 

out the relationship between these two variables. The 
results show that there is a significant correlation 
between participation and age groups of citizens.  In 
table 6, we have offered the results based on age groups 
(15-25), (26-35), (36-45).  
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Table 5: one way analysis of variance  test of citizen’s 
participation based on their age groups 

Citizen’s 
participation 

 Sum of 
squares 

Df Mean of 
squares 

F  Sig. 

Between 
groups 

7319/599 2 3659/799 
9.657 0.000 

Among 
groups 

244665/586 672 
387/967 

Total  26985/185 674 
 

According to significance of F- test, in order 
to follow up the significant differences in multi group 
analysis, we use LSD test. Result of this study show 
that the highest mean difference is observed in 15-25 
age group because it has low mean in comparison with 
the other age groups.  
 
Table 6: one way analysis of variance test of 
participation based on the citizen’s social- economical 
status 

 
citizen’s 

participation 

 Sum of 
squares 

df Mean of 
squares 

F  Sig. 

Between 
group 

4375.611 2 2187.805 

5.453 0.004 Within 
group  

251554.8 627 
401.204 

Total  255930.4 629 

 
According to significance of F- test, in order to 

follow up the significant differences in multi group 
analysis, we use LSD test. Result of this study show 
that the highest mean difference can be found in high 
and low social economical status.  

 
Table 7: one way analysis of variance  test of 

participation based on the citizen’s income 
Citizen’s 

participation 
 Sum of 

squares 
df Mean of 

squares 
F  Sig.  

Within 
group 

5358.484 
4 

1339.613 3.384 0/009 

 
According to significance of F- test, in order 

to follow up the significant differences in multi group 
analysis, we use LSD test. Results of this study show 
that the highest mean differences can be found among 
group with an income less than 3,000,000 Rial in a 
month.  

Results of regression analysis on factors 
explaining the citizen’s participation show that among 
the independent variables only 6 variables: following 
the culture, social solidarity, modernism, satisfaction 
from government, using media and social trust 
remained in the final model. These variables could 
explain 20% of variance changes in dependent variable. 
The final multi regression coefficient is 0.45 and its 
square is 0.20. Corrected R2 is 0.198. The real and 
correct percent of changes of dependent variable made 
by independent variable is 20%. Results of multi 
regression analysis can be written in standard form as 
follows:  

ipipi XXZY   2

*

21

*

1  

Yxxx  11 )(
 

Citizen’s participation = 0.239 (following culture) + 
0.155 (social solidarity) + 0.155(modernism) + 0.122 
(satisfaction from government) + 0.120 (using media) + 
0.109 (social trust) 
 

4.  Discussion  
Based on Parson’s theory, when in different 

social situations, the individual’s action are focused on 
the others, it leads to cooperation and solidarity with 
the others. There will be high solidarity when the 
individual’s actions are ethnical and collective one. In 
these actions, the responsibility, loyalty about the 
others, participation in society will be in high level.   

The results of this study verify the theories 
and findings of the last studies. Findings of this study 
show that rate of participation is affected by education: 
it means that when the education level and social-
economical status of people is high, there will be higher 
participation. This finding is inn harmony with theories 
of Lerner and Engelhard who believe that whenever the 
people’s education level; is high, they will have higher 
tendency towards participation. Engelhard believes that 
the large group belongs to the youth and educated 
people. Lerner also believes that there is a relationship 
between education factor and social participation. 
Huntington and Nelson state that when people belong 
to high social- economical status and class, there will 
be high social participation. Among different variables, 
the education level has had the highest effect on social 
participation. Findings of this study show that there is a 
significant correlation between social status of people 
and their participation.  

Theorists such as Engelhard and Putnam 
believe that trust encourages people to participation, 
collective and volunteer action. Findings of this study 
verify this theory. Data collected from the population of 
study also show that there is a significant correlation 
between social trust and participation(r=0.146). That is, 
when people trust their relatives, rate of participation, 
collective action and cooperation will be high. Daniel 
Lerner considers participation as one of the main 
variables in development and modernism. He also 
believes that the development potential will be present 
in a society in which the communication instrument s 
and social participation facilities are available there. 
Lipsit focuses on the correlation between increasing the 
education level, mass media and emerging the 
democratic participation institutions. From Habermas’ 
point of view, in a modern society, that is 
communication action in which the people are free 
from domination and can make their own world based 
on communicational- rational and democratic way. 
Communicational action is also formed in a public area. 
Public area, liberal dialogue and free from domination 
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are all necessities of participatory action. If person does 
not think that he/she is part of a society and feels that 
his/her  action does not have any effect in society and 
also feels powerlessness in facing with problems and 
solving them, he/she will never participate in collective 
actions.  
 
Recommendations 

According to low level of citizen’s participation 
in Tabriz (42%), we offer the following suggestions to 
increase the participation level: 

1. Since that participation means commitment and 
accepting social and individual responsibility, 
there should be necessary situation for 
increasing the participation rate.  

2. It seems that modern people do not have much 
tendency towards participation and the people’s 
participation is mainly traditional one. 
Therefore, because of expanding the modern 
believes among the citizens, their participation 
has decreased. It is necessary that the civil and 
participatory institutions are formed in NGOs in 
the way that the citizens can voluntarily 
participate in these institutions.  

3. Election right, liberty, rationality should be 
possible in society and people can participate in 
social affaires easily.  

4. Private section should be separated from public 
area in the way that citizens can participate in 
the active way. 
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Abstract: Thermoalkalistable lipases enzymes occupy a very important group used for bioremediation of 
environmental pollutants, act as biocatalysts and many other industrial application. One of the major industrial 
microorganism is the Bacillus sp. which are abundance in the desert localities. The aim of this research was to 
isolate, characterize of lipase producing bacteria from Khormah slaughter house wastes (SHW), Taif, Makkh, KSA, 
thermoalkalstable lipase production and its purification. SHW was found to be the most successful natural source for 
thermoalkalstable lipase production.  Twenty eight lipase producing bacterial isolates were isolated. One strain was 
selected as a best thermoalkalistable lipase producer identified by morphological, physiological and biochemical 
characteristics as Bacillus stearothermophilus KGSHW-1.The identification was confirmed by molecular biology 
technique. Different factors such as temperature, pH, incubation period, nutritional requirements, substrate 
concentration, inoculum size, vitamin requirements, effect of metallic ions, effect of incubation condition and bottle 
capacity were studied for improving thermoalkalstable lipase production. An optimum conditions for production of 
thermoalkalstable lipase by B. stearothermophilus KGKSA-1 was achieved at 60ºC, after 24 h. of fermentation at pH 
10. Beef extract, vitamin B6 were the best carbon source and vitamin source, while potassium nitrate served as a 
source for nitrogen. Tryptophan was served as best amino acids, substrate concentration 75 (%,w/v) inoculated by 1 
ml (7 x 1010 CFU.ml-1) under shaking conditions in 2.5% of 250 ml capacity. BaCl2 was induced the enzyme 
production. This enzyme was purified using acetone concentration 60% precipitation  and gel filtration column using 
Sephadex G200 and  100 respectively. The purification fold steps for precipitation by acetone, dialysis against 
sucrose, Sephadex G200 and Sephadex G100 were found 2.086, 1.43,14.9 and 39.8 respectively. Sodium dodecyl 
sulphate revealed that the monomeric lipase has 60 kDa of its monomeric lipase. These results show a great potential 
for the use of this produced enzyme in industry and other future studies. 
 [Bayoumi,R.A., Atta,H.M. and El-Sehrawy,M.H. Bioremediation of Khormah Slaughter House Wastes by 
Production of Thermoalkalistable Lipase for Application in Leather Industries. Life Sci J 2012;9(4):1324-1335] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 201 
 
Key words: Thermostable lipase, Alkalistable lipase, Nutritional requirements, Thermophilic bacteria, Slaughter 
house wastes. 
 
1. Introduction 

Lipases (Triacylglycerol hydrolases EC3. 1. 
1.3) are diverse group of enzymes that catalyze the 
hydrolysis of ester bonds in triacylglycerides to 
liberate fatty acids and glycerol, showing  activity on 
a great variety of substrates (Jaeger et al.,1999). Due 
to the fact that extracellular thermoalkalistable lipases 
are quite stable under extreme environments (pH, 
temperature…etc), substrate specificity and active in 
organic solvent, these enzymes occupy a very 
important place in the bioremediation of food wastes 
and generally considered as most important group of 
biocatalyst for biotechnological applications. Other 
applications include the pharmaceutical (resolution of 
racemic mixtures), dairy (hydrolysis of milk, fat), 
detergent (removal of oil/fat stains), cosmetic, 
oleochemical, fat processing, food flavoring, leather 
processing (removal of lipids from hides and skin), 
textile, paper industries, medical (diagnostic tool in 

blood triglyceride assay) industries and waste water 
treatment (degreasing of lipid clogged drains) 
(Posorsk,1984; Macrae and Hammond,1985; 
Sharma et al., 2001;Snellman and Colwell, 2004). 
Lipases can be naturally and readily found in the 
earth's flora and fauna. However, most commercial 
lipases are produced from microbes. Alkaliphilic 
microorganisms are widely distributed in nature and 
alkaliphilic Bacillus strains are often good source of 
alkaline extracellular enzymes (Abdul-Hamid et 
al.,2003; Littechild et al., 2007;Ghori et al., 2011).  

Microbial lipases are usually extracellular 
enzymes, which are produced by bacteria, fungi and 
actinomycetes. Bacterial strains are generally more 
used as sources of lipases because they offer higher 
activities compared to other microorganisms. 
Bacterial enzymes are often more useful than 
enzymes derived from plants and animals because of 
the great verity of catalytic activities available, the 
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high possible yields, ease of genetic manipulation, 
regular supply due to absence of seasonal fluctuations 
and rapid growth of microorganisms on inexpensive 
media. They are also more stable and safer than their 
production is more convenient. Microbial lipases 
have already established their vast potential regarding 
usage in numerous applications. Many 
microorganisms are capable of producing lipase and 
Bacillus sp. is the most widely studied group. 
Bacillus species lipases have been purified and 
biochemically characterized from many Bacillus 
species such as Bacillus subtilis, Bacillus pumilus, 
Bacillus stearothermoleovorans and their genes have 
been cloned and sequenced (Kim et al., 2002). 

Bacillus lipases attract attention because 
they have unique protein sequences and many 
uncommon biochemical properties (Kim et al.,2002). 
In contrast many bacteria other than Bacillus sp. have 
been studied for their lipase production ability 
(Gupta et al.,2004), among them are Arthrobacter sp. 
(Sharma et al.,2009), Pseudomonas sp. 
(Meghwanshi et al.,2006) and Staphylococcus sp. 
(Horchani et al.,2009).  One of the major industrial 
microorganism is the Bacillus species which are in 
abundance in the desert regions. Thermophilic 
bacteria is an important source of thermostable 
enzymes (Rahman et al., 2007;Zuridah et al., 2011; 
Patil et al., 2011) and desert environments are 
usually their favorable habitats. In Kingdom of Saudi 
Arabia (KSA), Makkah region Khormah governorate 
slaughter house throw huge amount of wastes. These 
wastes have been explored their potential as a source 
of thermophilic bacteria. Thermophilic organisms are 
defined as those that have their optimal growth 
temperature between 50 and 80ºC (Brown, 2005). 
Potential enzymes such as amylase, protease, 
xylanase and chitinase have been identified in 
thermophilic microorganisms including the lipase 
enzyme (Dominguez et al., 2005). 

In order to be used in industry, lipases need 
to be thermostable and maintain their activity in 
organic solvents (Nawani and Kaur,2001,2007). 
Thermostability is required since many processes use 
temperatures around 50 ºC due to the high melting 
points of the lipids that are used as substrates (Lima 
et al.,2003, 2004;Hasan et al., 2006,2007). Lipases 
are of significant important in leather industry. 
Degreasing of leather during its processing in an 
important use of lipases in tanning industry in the 
process of bating , removal of fat and protein debris 
by chemical processes in both polluting and laborious 
. Lipase can play distinct role in resolving such 
problems of leather industry and tanneries. Therefore, 
researchers in search of novel lipases with high 
catalytic rates from microbial sources (Ghori et al., 
2011).  

Because of the numerous potential uses of 
lipase enzyme, this study present a preliminary 
investigation on lipase produced from B. 
stearothermophilus isolated from Khormah 
governorate slaughter house wastes (KGSHW) as a 
local environment.  The most potent resultant culture 
was investigated to determine optimal bacteria lipase 
production which include temperature, pH, incubation 
period, nutritional requirements, substrate 
concentration, inoculum size, vitamin requirements, 
effect of metallic ions, effect of incubation condition 
and bottle capacity were studied for improving lipase 
production. Purification of the produced 
thermoalkalistable lipase under all optimal 
conditions. 
 
2. Materials & Methods 
Sample collection, sampling sites and bacterial 
isolation: 

Samples of fat, meat, water and polluted soil 
were collected from various locations at Khormah 
governorate slaughter house, Makkah, KSA. Samples 
were taken and transported in sterile plastic bags to 
laboratory and stored at 4ºC when not used 
immediately. The slaughter house wastes mainly 
included fatty and meat pieces were found to be 
attached to general viscera of slaughtered animal. 
They were dried at a temperature of 70ºC for 8 hours 
and kept in plastic bags at a refrigerator. 

One ml or one gram (from each site or 
samples) were suspended in 10 ml of sterile double 
saline solution. After shaking, 5 ml of each 
suspension was transferred  into a 250 ml Erlenmeyer 
flask containing 100 ml of an enrichment medium 
with the following composition:(g/L;w/v):Yeast 
extract,5;olive oil, 10 ml. The mineral salt solution 
contained (g/L): KNO3,2.0; KH2PO4,1.0; 
MgSO4.7H2O,0.5; ZnSO4.7H2O, 0.44 ; FeSO4.7H2O, 
1.1 and MnSO4.7H2O, 0.2. The pH of the medium 
was adjusted raised to 10 using 1 N NaOH. Plates 
were incubated at 60ºC  and growth checked every 
day for growth. Developed bacterial colonies were 
purified and transferred to the nutrient agar medium 
slants for storage. In addition, bacterial colonies were 
sub-cultured on nutrient agar medium plates for 
identification and lipase production. Nutrient agar 
medium containing (g/L): tryptone ,10.0, yeast 
extract,5.0; NaCl, 5.0;Agar-agar,20.0 
(Buchanan,1974). 
Construction of standard curve of lipase enzyme 

A stock solution of (200,000 µg/ml) of 
lipase (Sigma) was prepared in glycine NaOH buffer 
at pH 10. Descending dilutions were prepared. 
Lipolytic activity determination was performed by 
colorimetric assay according to (Castro-Ochoa et al., 
2005) with slight modifications.  
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Solution A: Stock solutions of para-Nitrophenyl 
laurate were freshly prepared in isopropanol at a 
concentration of 0.3% (w/v). This solution was 
emulsified by 3 min. sonication pulses of 0.3 s at 50 
watts using a Lab sonic 1510 sonicator (B. Braun). 
Solution B:  This solution is 0.1% (w/v) Arabic gum, 
0.4 % triton-X-100 (v/v) emulsified in 1 M phosphate 
buffer at 8 pH value. Then, 450 µl of a 1:10 dilution 
of solution (A) in solution (B) were pre-incubated for 
5 min. at the assay temperature before adding 50 µl of 
lipase concentration previously prepared. This 
mixture was incubated at 30°C for 30 min., and the 
reaction was terminated by addition of 50 µl of 0.1 M 
Na2CO3 and 450 µl of distilled water. Released p-
nitro phenol was immediately determined by 
measuring the absorbance at λ = 410 nm. Proper 
blanks were used to subtract the absorbance 
corresponding to the reaction mixture other than that 
produced by the specific hydrolysis of p-NP-
derivatives. One unit of lipase activity was defined as 
the amount of enzyme that caused the release of 1 
mol of p-nitrophenol (molar absorption coefficient 
4.6mM−1 cm−1) from pNP-laurate in 30 min under test 
conditions. 
Protein determination 
           Total protein content for all enzymatic 
preparations was determined by the method of Lowry 
et al., (1951) using Bovine Serum Albumin as 
standard. 
Production medium: 
      Czapek- Dox's (Dox,1910) mineral salt 
medium was found to be the most convenient  
medium for production of lipase enzyme. It was 
altered to contain (g/l); yeast extract,20 ; NaNO3,2 
;KH2PO4,1 ;MgSO4.7H2O,0.5 ;KCl,0.5  and CaCl2,1 
and supplemented with 1%  of fatty wastes. The pH 
values of all above media were raised to 10 by 6N 
NaOH before sterilization. 
 Screening and identification of thermoalkaliphilic 
bacteria 

Thermoalkaliphilic bacterial isolates, the 
subject of the present investigation were isolated from 
several localities around Khormah slaughtered house 
such as slaughter house wastes desert soil, polluted 
water. Lipolytic activity was detected on Czapek- 
Dox's mineral salt medium supplemented with 2% 
fatty wastes. Clear zones around the isolated colonies 
were detected which demonstrated lipase production 
(Akatsuka et al.,2003). Colonies with highest clear 
zone of hydrolyzing lipase on the plate were selected 
as potential lipase producing strain .Based on the 
lipase secretion on the Czapek- Dox's mineral salt 
medium supplemented with 2% fatty wastes agar 
plates , the best enzyme secreting organism was 
selected for lipase production. Identification of the 
thermoalkaliphilic bacterial isolate was carried out by 

morphological, biochemical and physiological 
characteristics. Identification was confirmed by 16s 
ribosomal DNA gene sequencing technique according 
to Woo et al., (2000). 
Cell growth determination  
 Biomass concentration was measured via 
turbidity at 600 nm and obtained values were 
converted to concentration by using a previously 
determined calibration curve. 
Fermentation technique 
 Ten gram of substrate was moistened with 
10 ml of diluents in 250 ml of conical flask. The 
flasks were autoclaved at 15 lb/inch2 pressure for 15 
min. The flasks were cooled at room temperature. 
One ml of bacterial inoculum was aseptically 
transferred to each flask. The flasks were then placed 
in an incubator at 60ºC for 48 hrs. The flasks were 
run parallel in triplicate. After 48 hrs. , 100 ml of 
buffer (pH  10)was added to each flask. The flasks 
were placed on rotary incubator shaker at 200 rpm for 
one hour. After one hour the ingredients of the flasks 
were filtered and centrifuged. The supernatant was 
used for estimation of lipase production.     
Parameters controlling the optimum production of 
thermoalkaliphilic lipase(s) enzyme 
Effect of incubation temperature on lipase 
production: 
 The most potent thermoalkaliphilic bacterial 
isolate was grown on Czapek-Dox's mineral salts 
medium supplemented with 2% slaughter house 
wastes at temperatures; 40, 50, 60, 65,70,75,80 and 
85°C for 48 hrs. The crude enzyme preparation was 
obtained by centrifugation at 1000 rpm, at 4 ºC for 15 
min. The crude enzyme was assayed by colorimetric 
technique. All the experiments were conducted in 
triplicate and the average values were reported.  
Effect of different pH values and buffers on lipase 
production 

 Production medium was prepared and pHs 
were designed at the following values:  7, 8, 
9,10,11,12 by using 6N NaOH and 6N H2SO4.For 
determination of the best buffer that promotes the 
highest yield of thermoalkaliphilic lipase(s). 
Production medium was prepared by using each of 
Glycine-NaOH buffer (0.2 M) (at pH values; 8.6, 9, 
9.2, 9.4, 9.6, 10, 10.4, 10.6), Carbonate-bicarbonate 
buffer (0.2 M) (at pH values; 9.2, 9.5, 9.8, 10.0, 10.2, 
10.3, 10.6, 10.7) and Boric acid-Borax buffer (0.2 M) 
(at pH values; 9.3, 9.5, 9.7, 9.9, 10.1). Selection of 
these buffers was dependent mainly on their ability to 
provide the proper alkaline pH range.  
Effect of fermentation period on lipase production 
 One ml of an 18 h. culture of Bacillus sp. 
was inoculated into sterilized 250 ml Erlenmeyer 
flask containing the lipase production medium. It was 
incubated for 6, 18, 24, 42, 48, 66, 72 hours.  
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Effect of nutritional factors of lipase production  
 To evaluate the effect of carbon sources on 

the lipase production, the following were added to 
lipase production medium at (1% w/v) glucose, 
galactose, xylose, ribose, rhamnose, melezitose, 
sorbitol, mannitol, inuline, sucrose, lactose, maltose, 
cellobiose, dextrine, starch, pectin, molasse and beef 
extract. All the carbon sources were sterilized 
separately through a 0.22 µm membrane filter and 
then added to the mixture.    

 Nitrogen sources were added to the 
production with an equimolecular amount . Different 
nitrogen sources were used to determine the favorable 
nitrogen source that fulfills the highest yield of 
thermoalkalistable lipases. The control was devoid 
from any nitrogen source. These nitrogen sources 
including ammonium chloride, ammonium sulphate, 
ammonium nitrate, ammonium molybdate, 
ammonium phosphate, sodium nitrate, sodium nitrite, 
urea, calcium nitrate, potassium nitrate and peptone. 
 Amino acids were supplemented to the 
production medium with equimolecular amounts to 
determine the optimum one(s) that fulfill the highest 
yield of thermoalkaliphilic lipases. These amino acids 
included lysine, ornithine, arginine, valine, 
phenylalanine, histidine, aspartic acid, tryptophan, 
glycine, threonine, alanine, serine, glutamic acid, 
cysteine, proline, citruline, methionine, cystine,  
asparagine and  glutamine. The control was devoid 
from any nitrogen sources.   
 The lipase production medium was 
supplemented with different vitamins individually to 
determine the best vitamin that can improve the 
production. The control was devoid from any vitamin 
supplement and the separately vitamins added were; 
Ascorbic acid, Nicotinic acid, Riboflavin, Myristic 
acid, and Vitamin B6, each vitamin was applied in 
concentrations of 25, 50, 100, 250, 500 ppm.                          
Effect of substrate concentration 
 The effect of different substrate 
concentrations on the productivity of 
thermoalkaliphilic lipases was observed. The 
production medium was supplemented with different 
concentrations of slaughter house wastes including: 
0.125, 0.250, 0.5, 1, 2, 5, 10, 20, 50 and 75 %( w/v).    
Effect of different metallic ions 

Different metallic ions were applied for 
studying their effects on the production of 
thermoalkaliphilic lipases by the two isolates to be 
either activators or inhibitors. Metal ions were 
supplemented separately in the form of EDTA, 
MgSO4, CuSO4, BeSO4, NiSO4, CaSO4, FeSO4, 
MnSO4, ZnSO4, Na2MoO4.2H2O, MnCl2, CaCl2, 
BaCl2, ZnCl2, CoCl2, MgCl2, CuCl2, FeCl3, and 
Na2S2O3 at concentration of 500ppm. The control was 

devoid of any metal ions and all previously 
mentioned optimum parameters were applied. 
Purification of thermoalkaliphilic lipases 

The crude enzyme preparation (1000ml) was 
fractionated with acetone organic solvent (20,40,60 
and 80 %) (Deutcher, 1993). The protein precipitate 
was re-dissolved in a minimal volume of double –
distilled water and the resulting enzyme was dialyzed 
overnight against the buffer (phosphate buffer pH8 
1.0M) at 6 ºC. The dialyzed sample was subjected to  
Sephadex G200. Fifty fractions were collected (each 
of 5 ml).Both enzyme activity and protein content 
were determined for each separate fraction (Soliman, 
2003). Fractions of the sharp peak obtained after 
applying sephadex G 200 column were collected and 
tested for their activity and protein content. The peaks 
exhibiting lipase activity were pooled together and 
used as a purified enzyme and applied on Sephadex 
G100 by similar technique. Crude of 
thermoalkalistable and this partially purified enzyme 
solution was used for investigating the effects of 
temperature, pH, various metal ions on enzyme 
activity and its application in leather industries well 
published in other paper.  
Sodium dodecyl sulfate polyacrylamid gel 
electrophoresis (SDS-PAGE)  

For the characterization of proteins and 
evaluation of the protein enrichment process SDS-
PAGE was performed in a discontinuous SDS-PAGE 
vertical slab gel electrophoresis apparatus as 
described by Laemmli et al., (1970) and Sambrook 
et al., (1989). 
 
3. Results and Discussion  
Standard curves and isolation of microorganisms 

Lipases are the special kind of esterases 
belong to subclass 1 of hydrolytic enzyme class 3 and 
have been assigned sub-sub class 3.1.1 due to their 
specificity for carboxylic acid ester bonds. The 
biological function of lipase is to catalyze the 
hydrolysis of triglycerols to give free fatty acids, 
diglycerols , mono-acylglycerols and glycerol. Most 
commercial lipases are produced from microbes 
(Jaeger et al.,1999). Lipase occurs widely in nature : 
however microbial lipases are commercially 
significant because of low production cost, greater 
stability and wider availability than other sources. 
Few review articles were published (Pahoja and 
Sethar,2002;Gupta et al.,2004; Aravindan et 
al.,2007; Patil et al., 2011) on lipase sources along 
with its industrial applications.  Lipases producing 
bacteria have been found in diverse habitats such as 
soil contaminated with oil , dairies, industrial wastes, 
oilseeds and decaying food, compost heaps, coal tips 
and hot springs. Vijayaraghavan et al.,(2011) 
mentioned that, several lipases from 
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B.thermocatenulatus (Schmidt-Dannert et al.,1996), 
B. thermooleovorans (Lee et al.,1999), 
B.stearothermophilus (Kim et al.,1998), B. subtilis 
(Eggert et al.,2000), B.megaterium (Jaeger et 
al.,1999;Ruiz et al.,2001, 2002;Jaeger and Eggert, 
2001,2002) have been well described.  
3.1. Construction of Standard curve of lipase 
enzyme 

The productivity of lipase enzyme was estimated 
by colorimetric assay method depending on the 
estrification effect of lipase enzyme on p-
nitrophenyle laurate and liberation of colored p-
nitrophenol which is directly proportional with the 
density of lipase enzyme. The assay was achieved on 
spectrophotometer with absorbance at 410 nm. 
Descending dilutions of lipase enzyme (SIGMA) 
were prepared covering the range of (3125 – 800 000 
µg protein / ml). The protein content was determined 
using the method of Lowry et al., (1951) where the 
samples were read at 750nm calorimetrically. 
However, data of this method covered the range of 
(0.1 - 1 mg/ml) using the protein of egg albumin. 
3.2.Localities of thermoalkaliphilic microbial 
isolates 

In view of the variety of applications, there 
has been a renewed interest in the development of 
source of lipases. Bacteria, yeast and moulds can 
produced lipase but the availability of lipase with 
specific characteristics is still a limiting factor 
(Kashmiri et al.,2006; Nwuche and Ogbonna,2011; 
Patil et al.,2011).Thus, this lead to the search for new 
lipases amongst the bacteria isolated from different 
waster and soil temperature. Twenty eight 
thermoalkaliphilic bacterial isolates were picked up 
from different soil, water and slaughter house waste 
samples on the isolation medium (A) according to 
(Lima et al., 2003) and nutrient agar medium 
(Shiriling and Gottlieb, 1966) at a temperature of 
60°C and pH value of 10. Based on the 
calorimetrically , it was found that only one out of 
twenty eight bacterial isolates were best lipase 
producers. All cultures were tested at 60ºC at pH 10 
for 48 hrs.   
3.3. Screening of thermoalkaliphilic lipase(s) 
forming bacterial isolates and selection for the 
most potent producing ones: 

All the purified bacterial isolates were 
allowed to grow on medium (B) which was deprived 
from agar. The pH value was adjusted at 10, and the 
incubation was performed at 60°C for 48 hrs. 
Screening  was achieved in three-way programs 
including monitoring of lipase production by all the 
isolated thermoalkaliphilic bacteria on the medium 
(B) which was supplemented with 1% of olive oil, 
1% of slaughter house wastes and 1% of oily 
restaurant wastes separately. Only the group that was 

supplement with slaughter house wastes had the 
ability to support the production of lipase enzyme by 
7 isolates out of twenty eight bacterial isolates. The 
isolate number (18) - obtained from sandy soil 
obtained from Khormah, Khormah governorate 
slaughter house waste and isolate number (1) - 
obtained from slaughter house wastes derived from El 
Khormah governorate shown to be the most potent 
lipase producing isolates. 
3.4.Identification of both the two most potent 
thermoalkaliphilic lipase(s) producing isolates 

The most potent thermoalkaliphilc bacterial 
isolates (SHW-1) was subjected to the common 
morphological, physiological and biochemical 
investigations such as: Cultural characteristics, Gram 
stain, spore stain, and utilization of many carbon 
sugars according to the identification keys described 
in Bergey's manual of systematic bacteriology 
(Whitman, 2009). For further confirmed 
identification of the most potent isolate viz  (SHW-1), 
16S ribosomal RNA gene sequencing technique was 
performed. The sequence of the PCR product was 
compared with known 16S rRNA gene sequences in 
the Gene Bank database by multiple sequence 
alignment on:  http://www.ncbi.nlm.nih.gov/genbank/ 
. The results showing the sequence of isolate (SHW-
1) had matching with genome of B. 
stearothermophilus  ste.a.ro.ther. mo'phi.lus. Gr. n. 
stear fat; Gr. n. therme heat; Gr. adj. philos loving; 
N.L. adj. stearothermophilus (presumably Intended to 
mean) heat- and fat-loving- with the sequence 
similarity of 99.2%. Massadeh and Sabra (2011) 
produced and characterized of lipase from B. 
stearothermophilus. 
3.5. Parameters Controlling lipase enzyme 
produced by the thermoalkaliphilic B. 
stearothermophilus KGSHW-18 

In order to improve growth and / or favor the 
enzyme secretion , the influence of some key variable 
such as medium composition, and culture conditions 
were assessed. On the other hand, some factors such 
as culture pH, culture temperature and the addition of 
lipid compounds seemed to have great influence on 
the behavior of the microorganism. The 
characterization of lipase is based on pH, temperature 
of the production medium and enzyme. Many 
bacterial lipases are well studied compared to plant 
and animals. The organisms are normally grown 
nutrient medium containing carbon source (oil, sugar 
and mixed carbon sources), nitrogen, phosphorous 
sources and mineral salts, whereas the production of 
lipases mostly depends on inducer such as 
triglycerides, bile salts and glycerol. Patil et 
al.,(2011) mentioned the characteristics of some 
bacterial lipases in pH, temperature and molecular 
weight from both gram positive and gram negative 
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bacteria. It is evident from the Patil et al., (2011) 
results that , pH range is between 4.0 to 10.0; 
temperature range is between 27 to 80 ºC, whereas 
molecular weight various from 11 to 176kDa. 
Enzyme stability , which includes thermostability, 
oxidative stability and resistance to undesired 
aggregation and precipitation, is critical in industrial 
applications of biocatalysts and in biotechnology all 
of these factors contribute to the "robustness" of a 
protein. 
3.5.a. Optimum incubation temperature and pH 

Lipases are active over broad pH and 
temperature range and they have molecular weight 
ranging from 94 to 840 kDa. From available literature 
it can be interoperated that generally lipases have 
neutral pH optima but the pH and temperature optima 
of lipases depends on the habitat of its sources. 
Lipases posses stability over a wide range from pH 4 
to 11 and temperature optima in the range from 10 to 
96ºC (Patil et al.,2011). Incubation temperature also 
plays an important role in the metabolic processes of 
an organism. Increasing temperature increased the 
rate of all physiological processes but beyond certain 
limits it started decreasing . A range of 40-85 ºC was 
employed in the present study. Maximum lipase 
production was achieved at 60 ºC. Data was recorded 
in table (1) explained that the production of 
Geobacillus stearothermophilus KGSHW-1. lipase(s) 
enzymes reached their optimal value 1350.73 (U/ml) 
at an incubation temperature 60°C. Cherif et 
al.,(2011) mentioned that, the increase in temperature 
seemed to have a negative effect on biomass 
production and also lipolytic activity. Decrease in 
lipase production can be associated to either decrease 
in cell growth or inactive nature of enzyme itself. 
Shafei and Rezkallah (1998) have reported similar 
results. Kim et al., (2000) reported a B. 
stearothermophilus that showed optimum growth at 
55 ºC , but showed almost no activity at the same 
temperature. On the other hand Sifour et al.,(2010) 
reported a B. stearothermophilus that produced high 
yields of lipase at 55 and 60 ºC. 

The effect of pH on the growth and enzyme 
production by Geobacillus stearothermophilus 
KGSHW-1 was assessed in a wide range of pH. 
Lipolytic productivities were found at maximum at 
initial pH 10, since the lipase yields reached up to 
1477.9 (U/ml) .Below and above this particular value, 
the enzyme productivity decreased gradually. From 
this result , it was concluded that the microorganism 
needs neutral  or alkaline pH values . For pH values 
outside this range, cell growth seems to be completely 
inhibited a fact which reveals the importance of 
studying this factor in cultures of G. 
stearothermophilus strain and the controlling the pH 
variations during its cultivation. Kim et al.,(2000) 

isolated of bacterial lipase from B. 
stearothermophilus characterized by pH,7.4 ; 
temperature 68 and its molecular weight 43kDa. The 
culture medium for Bacillus cells growth is usually 
neutral to slightly alkaline (Gupta et al.,2004;2005). 
As it was demonstrated in a previous paper, the 
enzymatic synthesis can be greatly associated with 
cell growth . Thus , the highest values of enzyme 
production, maximum at pH 10, were also reached in 
the same range of pH values where the 
microorganism showed optimal growth.  
3.5.b. Best buffer 

pH plays  a pivotal role in the biosynthesis 
of enzyme. Data recorded in table (2) showed that the 
usage of any of the three: Carbonate-bicarbonate, 
NaOH- Glycine or Borax- Sodium borate buffers had 
no positive effect on the productivity of lipase(s) 
enzyme by B. stearothermophilus  SHW-1  since the 
enzyme(s) yields were less than harvested by using 
6N NaOH for initial pH adjustment and used as 
control. The enzyme secretion was found to be high 
at pH 10. 
3.5.c. Optimum incubation period and substrate 
concentration 

Incubation period also affects the lipase 
production. Lipases are stable and rugged enzyme 
that act on lipids as well on wide variety of natural 
and artificial reactant since it has ability to catalyze 
diversified reaction (Patil et al.,2011). Lipases are 
often crucial to their application in industries and 
laboratories. Different lipases appear too specific in 
splitting various fatty acids. In this study it could be 
concluded from the results recorded in table (3) that 
the maximum lipase(s) productivity (1734.2 U/ml) 
was obtained after only 24 hrs. Beyond these 
maximum values, decline in the enzyme(s) 
productivity could be observed.  It might be due to 
the exhaustion of nutrients in the substrate , which 
resulted in the inactivation of enzymes. This finding 
is in accordance with Korn and Fujio(1997). 
Tsujisaka et al.,(1977) the specificity of lipase is 
controlled by the molecular properties of enzyme, 
structure of substrate and factors affecting binding of 
enzyme to the substrate. Lipases act on substrate in 
specific and non-specific manner, resulting in 
complete of hydrolysis of triglycerides into free fatty 
acids and glycerol or along with triglycerides, 
monoacylglycerides and diacylglycerides, fatty acids 
and glycerol's are also formed (Aravindan et 
al.,2007). It could be concluded best substrate 
concentration recorded in table (3) showed that the 
maximum lipase(s) productivity by B. 
stearothermophilus KGSHW-1 was obtained in the 
presence of (75%) of slaughter house wastes reaching 
(11205.84 U/ml). Similar results were obtained with 
Bacillus sp.(Gupta et al.,2004;2005). This study 
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revealed that enzyme secretion was associated with 
the growth of organism. Iftikhar et al.,(2011) 

isolated fifteen bacterial strains capable of producing 
lipase enzyme from oily products.  

 
Table (1):Relation of different incubation temperatures to lipases productivities by B. stearothermophilus KGSHW-1.  

Incubation 
temperature 

( C°) 

Lipase production 
(U/ml) Initial pH value Lipase production 

(U/ml) 

40 915.1 ± 0.001 7 980.52 ± 0.015 
45 950.2±002 7.5 1111.52 ± 0.015 
50 977.07 ± 0.003 8 1112.4 ± 0.020 
55 1200.2 ±002 8.5 1210.3±0.0015 
60 1350.73 ± 0.003 9 1332.63 ± 0.001 
65 1296.79 ± 0.004 9.5 1350.2±0.002 
70 1225.37 ± 0.013 10 1477.89 ± 0.001 
75 1123.68 ± 0.005 10.5 1350.2±0.002 
80 1043.59 ± 0.012 11 1366.3 ± 0.002 
85 1012.82 ± 0.012  

 
Table (2): Effect of using carbonate – bicarbonate, sodium hydroxide-glycine and borax-sodium borate buffer on lipases 
productivities by B. stearothermophilus SHW-1.  

Na2- 
bicarbonate 

Buffer 

Lipase 
production (U/ml) 

NaOH-
Glycine 
buffer 

Lipase 
production 

(U/ml) 

Borax-
sodium 
borate 
buffer 

Lipase production 
(U/ml) 

9.2 1012.82 ± 0.020 8.6 908.57 ± 0.001 9.3 918.7 ± 0.002 
9.5 1033.23 ± 0.015 9 1044.59 ± 0.03 9.5 1000 ± 0.013 
9.8 1086.08 ± 0.001 9.2 1055.33 ± 0.001 9.7 1035 ± 0.011 
10 1119.08 ± 0.0003 9.4 1142.64 ± 0.005 9.9 1056 ± 0.001 

10.2 1188.13 ± 0.002 9.6 1166.66 ± 0.002 10.1 1081 ± 0.002 
10.3 1212.09 ± 0.001 10 1255.17 ± 0.004 10.2 1116 ± 0.002 
10.6 1256.17 ± 0.004 10.4 1334.63 ± 0.001 Control 1605 ± 0.003 
10.7 1398.85 ± 0.002 10.6 1213.09 ± 0.002   

Control 1605.03 ± 0.004 Control 1605.03 ± 0.001   
 
Table (3): Relation of different incubation periods to lipases productivities by B. stearothermophilus W-1. 

Incubation period 
(hr) 

Lipase production 
(U/ml) 

Substrate 
concentration 

Lipase production (U/ml) 

6 1008.8 ± 0.001 0.125 1700.88 ± 0.004 
12 1250.2±0.015 0.25 1594.94 ± 0.003 
18 1366.3 ± 0.012 0.5 10378.62 ± 0.002 
24 1734.2 ± 0.002 1 4058.06 ± 0.004 
30 1724.2±0.015 2 1744.89 ± 0.005 
42 1709.4 ± 0.004 5 1380.33 ± 0.002 
48 1494.7 ± 0.002 10 2055.42 ± 0.003 
66 1428.1 ± 0.004 20 2329.99 ± 0.052 
72 1355.7 ± 0.002 50 7075.75 ± 0.003 
75 1222 ± 0.004 75 17205.84 ± 0.012 
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3.5.d. Best nutritional conditions  
The major factor for the expression of lipase 

activity has always been reported as the carbon 
source, since lipases are inducible enzymes (Gupta et 
al.,2004). These enzymes are generally produced in 
the presence of lipid  or any other inducer and 
glycerol (Ito et al.,1998; Sharma et al.,2009). After 
studying the efficacy of certain twenty various carbon 
source on the lipase(s) productivity by the bacterial 
strain, it was obvious that beef extract had a great 
inductive effect on B. stearothermophilus KGSHW-1 
productivity, where the lipase(s) yields reached 
(16275.52 U/ml). The effect of different organic and 
inorganic nitrogen sources on lipase(s) productivity 
by the thermoalkaliphilic bacterial strain was studied. 
Eleven different nitrogen sources were applied and 
the data shown in table (4) revealed that the 
maximum productivity of lipase(s) by the strain B. 
stearothermophilus KGSHW-1 was induced by 
potassium nitrate reaching (15024.67 U/ml).  Among 
twenty two amino acids introduced into the utilized 
production medium to grow the of thermoalkaliphilic 
strain, amino acid tryptophan was the best for 
optimum productivity of lipase(s) by B. 
stearothermophilus KGSHW-1 reaching (16275.52 
U/ml). All results were listed in table (4).  
3.5.e. Optimum inoculum size and incubation 
condition: 

The number of cells in inoculum had great 
influence on the production of lipase by G. 
stearothermophilus KGSHW-1.As the number of 
cells increased , it consumed majority of the substrate 
for growth purpose, hence enzyme synthesis 
decreased. It was obvious from the results recorded in 
table (5) showed that the optimum inoculum size 
applied for the best lipase(s) productivity from the B. 
stearothermophilus   KGSHW-1  was 1%(v/v) - of 7 
x 1010 CFU.ml-1 with lipase(s) yields of (95484.04 
U/ml). Shaking condition was more inductive for 
productivities of lipase(s) enzymes by B. 
stearothermophilus KGSHW-1 the enzyme yields 
reached (49611.33 U/ml). It was designed to 
determine the best revolution rate for optimizing 
productivity of lipase(s) enzyme by the 
thermoalkaliphilic   strain. Data recorded in table (5) 
showed that the best revolution rate to attain the 
highest productivity of lipase(s) by the B. 
stearothermophilus   KGSHW-1 was 60 rpm where 
the enzyme yield reached  70744.75 ( U/ml). 
3.5.f. Optimal vitamin requirement and metallic 
ions: 

The effect of applying of different vitamins 
separately on lipase(s) productivity by the 
thermoalkaliphilic bacterial strain was studied. Data 
recorded in table (6) showed that vitamin B6 was the 

best inductive agent B. stearothermophilus KGSHW-
1. The maximal lipase(s) productivity reached 
(28203.43 U/ml) at a concentration of 100 ppm. 
Results listed in table (6) showed that, the lipase(s) 
productivity by B. stearothermophilus W-1  had the 
highest yield by applying barium chloride where it 
reached the value 28486.77 (U/ml). The activity of 
lipases may be inhibited or stimulated by cofactors. 
Divalent cations such as calcium often stimulated 
enzyme activity due to the formation of calcium salts 
of long chain fatty acids (Macrae and 
Hammond,1985). Calcium stimulated lipases have 
been reported in the case of Acinetobacter sp. 
RAG1(Snellaman and Colwell,2004). In contrast , 
the lipase from Pseudomonas aeruginosa 10145 is 
inhibited by the presence of calcium ions. Further 
lipases activity is inhibited drastically by heavy 
metals like Ca+2,Ni+2,Hg+2 and Sn+2 and slightly 
inhibited by Zn+2 and Mg+2 (Patkar and 
Bjorkling,1994). 

Pseudomonas aeruginosa KKA-5 lipase 
hydrolyze castor oil in the presence of various metal 
chlorides. CaCl2 , AlCl2, CrCl3 and MgCl2 displays 
enhanced hydrolysis capability. When Cr+3 were used 
, hydrolysis of castor oil was four times faster than 
that of calcium and 1.6 times faster with regards to 
Al+3. The presence of chloride salts of 
Mg+2,Cu+2,Ca+2,Hg+2 and Fe+2 result in a profound 
increase in the hydrolytic  activity of the purified 
lipase. Interestingly , Hg+2 ions resulted in a maximal 
increase in lipase activity but Co+2 ions showed as 
antagonistic effect. The EDTA at concentration of 
150mM markedly inhibited the activity of lipase. 

Lipase activity was enhanced in the presence 
of K+ and Ca+2 and Mg+2 ions, but inhibited by Hg+2 
ions (Sharma et al.,2009;2001). The addition of 
Mg+2 did not significantly stimulate lipase 
production. While many other metal ions including 
Ca+2,Mn+2,Ba+2,Zn+2, metal ions, including Ca+2, 
Mn+2, Ba+2, Zn+2, and Cu+2 exerted inhibitory effects. 
However , lipase production was decreased slightly, 
to approximately 5% with the addition of K+ and 
30% decrease was observed in lipase production in an 
absence of potassium ions. The absence of 
magnesium ions (Mg+2) in the basal medium was also 
shown to stimulate lipase production. The lipase 
activity in presence of a metal ion whose activity was 
taken as 100% and the relative activities at 1mM of 
Cu+2,Hg+2,Pb+2,Co+2,Cd+2 and Li+ were 
0.44,24.4,36.2,49.1,64.2,90.0 and 98.2 % 
respectively. Annamalai et al.,(2011) found that, 
metal ions, Ni2+, Mn2+, Hg2+, Fe2+,Fe3+and Co2+ were 
slightly inhibited enzyme activity and no effect was 
found with Cu2+. 
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Table (4): Effect of applying various carbon, nitrogen and amino acid sources on lipases productivities by   B. 
stearothermophilus KGSHW-1. 

Carbon 
sources 

Lipase activity 
(U/ml) Nitrogen sources Lipase activity 

(U/ml) Amino acids Lipase activity 
(U/ml) 

Rhamnose 7800.76 ± 0.011 Sodium nitrite 14715.57 ± 0.004 Control 3859.32 ± 0.004 
Xylose 1366.3 ± 0.001 Pot. nitrate 15024.67 ± 0.003 Ornithine 1044.59 ± 0.071 

Galactose 10915.54 ± 0.031 Amm. nitrate 10539.38 ± 0.004 Histidine 935.35 ± 0.003 
Melezitose 8756.48 ± 0.004 Peptone 11079.38 ± 0.002 Arginine 1005.77 ± 0.002 
Mannitol 1788.003 ± 0.032 Amm. phosphate 9488.56 ± 0.002 Lysine 1046.76 ± 0.062 
Glucose 1738.2 ±  0.022 Sodium nitrite 14715.57 ± 0.004 Phenylalanine 1194.08 ± 0.032 

Cellobiose 1449.63 ± 0.003 Calcium nitrate 14366.81 ± 0.005 Alanine 1825.08 ± 0.007 
Maltose 899.56 ± 0.002 Urea 13130± 0.005 Aspartic acid 875.07 ± 0.003 
Ribose 9488.56 ± 0.003 Amm. chloride 14080.49 ± 0.004 Glycine 1635.25 ± 0.008 
Sucrose 1366.3 ± 0.003 Amm.molybdate 12555.56 ± 0.007 Cysteine 1025.97 ± 0.081 
Dextrin 6267.39 ± 0.002 Amm.sulphate 13199.78 ± 0.004 Threonine 1169.07 ± 0.072 
Starch 4017.72 ± 0.003   Citruline 1333 ± 0.002 
Inuline 2628.8 ± 0.004   Serine 1093.51 ± 0.005 
Pectin 2935.99 ± 0.003   Valine 1438.22 ± 0.046 

Sorbitol 3669.95 ± 0.003   Proline 1805.32 ± 0.073 
Lactose 3579.64 ± 0.0004   Tryptophan 16275.52 ± 0.064 

Beef extract 16275.52 ± 0.002   Glutamic acid 888.43 ± 0.009 
Sugar cane 

molasses 1399.83 ± 0.004   Methionine 1317.4 ± 0.002 
Cellulose 4660.66 ± 0.005   Asparagine 1585 ± 0.001 

 
Table (5):Effect of applying various inocula sizes, incubation conditions and shaking speed on lipases 
productivities by B. stearothermophilus KGSHW-1. 
 

Inoculum Size 
(%) 

Lipase 
production 

(U/ml) 

Incubation 
condition 

 
Lipase 

production 
(U/ml) 

Revolution speed 
(rpm) 

 
Lipase production 

(U/ml) 

0.25 5477.46 ± 0.018 Static 28488.77 ± 0.001 60 70744.75 ± 0.0095 

0.5 49619.33 ± 0.003 Shaking  
(100 rpm) 49611.33 ± 0.012 90 46959.41 ± 0.00 

1 95484.04 ± 0.012   120 44235.88 ± 0.002 
2 33095.93 ± 0.005     
4 30098.77 ± 0.017     
5 6928.05 ± 0.002     
10 8218.56 ± 0.039     

 
3.5.g. Optimum bottle capacity 

Data recorded in table (8) showed that the 
optimum productivity of lipase(s) by the strain B. 
stearothermophilus KGSHW-1  was in the 250 ml 
Erlenmeyer flask containing with 2.5% of its capacity 
where the enzyme yield reached (63378.33 U/ml). 
Data recorded in table (8) showed a summary of the 
optimal environmental and nutritional conditions for 
optimum productivities of lipase(s) enzyme by both 
the two thermoalkaliphilic B. stearothermophilus 
KGSHW-1 grown on slaughter house wastes. 
According to Davranov (1994) extensive and 
persistent screening for new microorganisms and 

their lipolytic enzymes will open new, simple routes 
for synthesis processes and consequently new and 
faster ways to solve environmental problems.  
3.6.Purification  and molecular weight of 
thermoalkaliphilic lipase 

A summary of the purification steps of lipase 
enzymes produced by both the two thermoalkaliphilic 
strain B. stearothermophilus KGSHW-1 were 
presented in table (9). The protein sample related to 
the strain B. stearothermophilus KGSHW-1 also was 
detected in one sharp band of molecular weight 60 
kD, compared with the utilized protein marker.  
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Table (6):Effect of applying different concentrations of various vitamins and metallic ions on lipases productivities by B. 
stearothermophilus KGSHW-1. 

Vitamin conc. (ppm) Lipase production (U/ml) Metallic Ion 
(500 ppm) 

 
Lipase production (U/ml) 

Nicotinic acid 

25 4019.72 ± 0.004 Control 16198.37 ± 0.091 
50 4188.54 ± 0.002 Na2MoO4.2H2O 13595.42 ± 0.061 

100 4267.94 ± 0.053 BeSO4 4109.2 ± 0.003 
250 4440.88 ± 0.004 CuSO4 17285.53 ± 0.004 
500 5210.57 ± 0.002 CaSO4 11646.04 ± 0.0095 
1000 5680.38 ± 0.002 NiSO4 27238.76 ± 0.0027 

Riboflavin 

25 6588.49 ± 0.0095 ZnSO4 5447.17 ± 0.003 
50 7133.35 ± 0.003 FeSO4 12679.64 ± 0.035 

100 10599.18 ± 0.012 MnSO4 12070.63 ± 0.084 
250 9535.09 ± 0.035 MgSO4 25145.73 ± 0.042 
500 11880.18 ± 0.092 FeCl3 8633.15 ± 0.00 
1000 12740.57 ± 0.002 MnCl2 13995.3 ± 0.017 

Vitamin B6 

25 19301.07 ± 0.053 CaCl2 7468.1 ± 0.053 
50 19512.29 ± 0.080 MgCl2 12928.62 ± 0.0095 

100 28203.43 ± 0.052 ZnCl2 4558.18 ± 0.014 
250 26410.73 ± 0.091 CoCl2 26169.33 ± 0.001 
500 26199.24 ± 0.002 BaCl2 28486.77 ± 0.003 
1000 26719.83 ± 0.006 CuCl2 14945.77 ± 0.002 

Myristic acid 

25 14366.81 ± 0.005 EDTA 16280.52 ± 0.002 
50 11080.38 ± 0.003 Na2S2O3 18730.26 ± 0.013 

100 9490.56 ± 0.003   
250 12366.78 ± 0.004   
500 11134.88 ± 0.004   
1000 13218.44 ± 0.007   

Ascorpic acid 

25 20793.92 ±0.015   
50 25268.7 ± 0.027   

100 14150.04 ± 0.038   
250 11999.52 ± 0.055   
500 17113.64 ± 0.069   
1000 17315.19 ± 0.003   

 
Table(7):Relation of bottle capacity to lipases productivities B. stearothermophilus KGSHW-1. 

Bottle Capacity Content vol. 
(%) Lipase Production (U/ml) 

1000 ml 
2.50% 15877.83 ± 0.001 

5% 20689.27 ± 0.009 

500 ml 
2.50% 13195.78 ± 0.041 

5% 24158.33 ± 0.002 

250 ml 
2.50% 63378.33 ± 0.064 

5% 15795.69 ± 0.003 

100 ml 
2.50% 6656.66 ± 0.012 

5% 9729.62 ± 0.093 
 
Table (8): A summary of the optimal environmental and nutritional parameters controlling the productivities of lipases 
produced by B. stearothermophilus KGSHW-1. 

Parameter B. stearothermophilus 
 KGSHW-1 

 
Parameter 

B. stearothermophilus 
 KGSHW-1 

Temperature (°C) 60 Substrate concentration  (%) w/v 75 
pH 10 Inoculum size  (%) v/v 1 

Incubation period (hrs) 24 Vitamin (ppm) Vitamin B6 
Carbon source Beef Extract Metallic ion  (500 ppm) BaCl2 

Nitrogen source Potassium nitrite Shaking/ Static conditions Shaking (60rpm) 
Amino acid Tryptophan Bottle capacity 2.5% of 250 ml capacity 
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Table (9):A summary of purification steps of lipase produced by B. stearothermophilus KGSHW-1. 

 Purification Step Volume 
(ml) 

Protein 
content 
(mg/ml) 

Total 
Protein 

(mg) 

Lipase 
Activity 
(U/ml) 

Total 
Activity 

(U) 

Specific 
Activity 
(U/mg 

protein) 

Purification 
fold 

Yield 
(%) 

CFF 500 0.436 218 6753.2 3376580 15489 1 100 
Precipitation by Acetone 100 0.704 70.40 22650 226502 32311 2.086 77 

Dialysis against sucrose 7 1.146 8.099 42703.41 298923.8 36908.72 1.44 8.4 
Sephadex G-200 5 0.0431 0.2155 9972.8 49863.75 231942 14.92 2.4 
Sephadex  G-100 5 0.0060 0.0253 3209 16045 617108 39.88 0.5 

 
4. Conclusion 

Most commercial lipases produced from 
microbes. In this study, thermophilic and alkaliphilic 
bacteria with lipase enzyme producer were identified 
from Khormah governorate slaughter house wastes, 
soil and water samples collected from different 
localities around this slaughter house. The slaughter 
house wastes diversity is large and that most 
microbiologists seek to isolate thermophiles and 
alkaliphiles from "hot" environments seems to be 
worth since these environment have proved to be the 
home for bacteria and useful enzymes. 
Morphological, biochemical , physiological and 
molecular biology techniques can be used to identify 
both the bacteria and the enzymes being expressed. 
The results obtained in this study permit to conclude 
that pH is a highly significant factor in growth of 
newly isolated B. stearothermophilus strain, with an 
optimal growth and lipolytic enzyme production at 
pH     and a wide range of temperature from (40to 
85ºC). The study of the characteristics of this lipase 
showed its potential for the use in many application , 
as it is thermostable , pH tolerant and can withstand a 
number of meta ions. 
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Abstract: Labor force which is qualified, innovative, dynamic and knowledgeable is the most important competitive 
advantage in organizations and rarest resource in today's knowledge-based economy. Offering different and distinct 
qualified products and services, reducing the costs, increasing the productivity, creativity and competitiveness are 
some advantages of qualified and knowledgeable human resources. Therefore, undoubtedly, the present era is the 
era of organizations, and trustees of these organizations are the human beings. Intellectual capital is raised as one of 
the most valuable resource in companies, and a key capital  in the growth of entrepreneurship.  Hence, today the 
necessity for development and development management is considered as a serious requirement in vast national 
level and the entrepreneurship area, and moving towards a knowledge-based economy has led to a change in the 
dominant paradigm in industrial economy. So that today we can see the emerging of knowledge-based and 
information-based economy whose foundation is based on intellectual capital. In the knowledge-based economy, 
intellectual capital is used to create value for the organization. In today's world, the success of any organization 
depends upon the ability to manage these assets. Today, we can see the growing importance of intellectual capital as 
an effective tool for increasing companies' competitiveness. Even intellectual capital measurement is necessary to 
compare different companies to determine their true value or improving their controls. This paper attempts to 
address intellectual capital, intellectual capital management objectives, measurable goals of intellectual capital, 
elements of intellectual capital, methods of measurement in organizations, interactions between organizations, 
quality management, human resources and quality, status, importance and necessity of capital management and 
human resource development, and through this study the place, importance and necessity of capital management and 
human resource development, new roles and functions of human resource management in the knowledge economy 
in the 21st century. The results suggest that in the present age, the availability of knowledgeable human resources 
are considered as the most important capability of the organization in acquiring competitive advantage, and also the 
main intangible asset, and the organizations believe that the employee must be regarded as the basis for improving 
quality and productivity in all organizational processes. Leading organizations by their efforts to attract, develop, 
retain and employ qualified and knowledgeable personnel ensure the competitive advantage for today and tomorrow. 
[Ali Atashi, Hossein Kharabi. Intellectual capital management, a paradigm to enhance the human resource 
management in knowledge-based economy. Life Sci J 2012;9(4):1336-1340] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 202 
 
Keywords: human resource management, knowledge-based economic, human resource development, human 
capital, intellectual capital. 
 
1. Introduction 

Human resource development is such as a coin 
with two sides. It means that as it emphasizes on 
strengthening human capabilities through investment, 
it also highlights the effective use of human 
capabilities in creating a cooperative framework for 
improving income and employment.  In fact, the 
human resource development is a continuous series 
of formal and informal activities which by making 
change in paradigms and subjective patterns and 
improving self-consciousness in persons and 
promoting their capabilities and leading them to self-
actualization, increases productivity, and maintain 
and improve an organization's competitive advantage. 
Research in the field of human resources, labor 

organizations seeking to increase their knowledge 
base progress of their human forces, and participation 
and consultation of their human forces in 
organizational affairs, enjoy much more synergy 
compared to static and traditional organizations 
which keep the channels between individuals closed, 
and make limitation for the information processes 
between their employees. 

Nonetheless, by the scientific and technological 
advances, gradually the economic activities of 
communities become more 'knowledge intensive' and 
knowledge-based economy is formed. One 
characteristic of the knowledge economics is 
expanded workforce that will deal with scientific 
instruments. This expansion of the work force is both 
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quantitative, that means the number of knowledge 
workers is increased, and qualitative which means the 
quality of the workforces is promoted. 
Knowledgeable workforce which is now the main 
body of human capital and intellectual capital in 
economic systems i now regarded as the most 
essential capital in the societies. The experiments in 
knowledge-based economies show that the 
intellectual capital significantly exceeds the financial 
and physical capitals. And in these societies, 
knowledge, science, and knowledge creation is the 
main factor in survival and development of 
organizations in competitive circumstances.  

Today, the words related to human resources in 
knowledge-based economy has differed, and in many 
of the scientific literature, the terms mental capital 
and mental power are used rather than labor force. 
According to the 1994 Human Development Report, 
United Nations Development Programme (UNDP), 
any action that strengthens the worldwide movement 
for development of human resource development, 
particularly in developed countries and developing 
countries is a human effort that is worthy. The 
concept of intellectual capital has always been 
ambiguous.  Therefore, researchers have attempted to 
define and measure the category that has not ever 
been measured. Different definitions of intellectual 
capital are presented in different sources: 

The term "intellectual capital" was introduced 
for the first time by John Kenneth Galbraith in 1969. 
Before that, Peter Drucker called "knowledge 
workers" to be used. In a simple definition, 
intellectual capital is the difference between market 
value and book value of a company's assets. 
According to this definition, intellectual capital is the 
processes and assets which are usually not reflected 
in the balance sheet. 
2. The history of human resource management 

If we study the history of human resource 
management, we will see the field has had many ups 
and downs in today's world. This field has found its 
place difficultly, and today it is to find the real 
position. But the general trend in human resource 
management is ? with development in management 
schools. As schools of management developed, 
human resource management has also been 
developed. Human resource management is primarily 
rooted in the neoclassical school. The school leaders, 
also known as behaviorism, are people like Maslow, 
Mayo, Owen, Burg, and more. Neoclassicals revised 
the classical concepts, and put the human rather than 
the technical aspects, as the dominant organizational 
aspect, and used the term Social & Technical which 
has both the technical aspects and the human 
dimension. Shortly, the history of development of 

human resource management is divided into six 
periods. 

1. age of welfare 
In this period (1910-1915), the traditional 

approach to human resource development, was in the 
least important place.  A unit which called welfare 
unit was in the organizations that only dealt with staff 
affairs. In this period, the human resource unit was 
expected to deal with the staff affairs, simple and 
public affairs activities that were in connection with 
the employee. 

2. Age of supervision on staff 
The period between first and second world 

wars, which is roughly correspond to the neoclassical 
school, in which the employee in their organizations 
are considered as an important issue to be paid 
attention to. The staff was not previously considered 
as a separate category. Issues such as insurance and 
retirement were introduced in this period. And issues 
related to the recruitment and retention of documents 
and records are related to that period. 

3. Personnel management age 
In this period (1940-1960), the concept of 

management went beyond the supervision. It means 
for human force, planning, evaluating, organizing and 
so on are performed.  In this period, in addition to the 
previous duties of employees' evaluation, payment of 
salary and incentive plans in payments system was 
also added to the human resource management 
function. 

4. Advanced management age 
In this period (1960-1980), in addition to the 

previous tasks, dealing with affairs such as employee 
disciplinary matters, manpower planning, recruitment 
and human resources were included in the tasks of 
human resource management. 

5. Entrepreneur age 
In this period (1980-1990), in general, a person 

is said to be entrepreneur who recognizes the 
opportunities and uses them in appropriate situations 
(Drucker, 2001). In this period, in addition to the 
previous tasks of human resource management, it 
was expected to identify, recruit, and train 
entrepreneurs, since the organizations owe their life 
to them because of their creativeness and 
innovativeness. It is said that in this period human 
resource management field has been a challenge 
issue. It means that if organizations are dealing with 
this scope well, good opportunities will be made, but 
if they have not appropriate interaction, it would be 
considered as a threat to them. In this period, in 
addition to the previous tasks, human resource 
management is involved with organizational 
strategies and tactics. 

6. Meta entrepreneurship age 
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In this period, no the strategy can not be 
compiled unless the human resource management 
unit confirms it, because the key factor of success for 
organizations is the human factor. In this period, 
human resource managers reach to the position of 
strategic partners to the organization. According to 
this, the second salary after the chief executive 
officer is paid to human resource manager.  So the 
subject of "Human Resource Accounting" is 
discussed. 
3. Importance and necessity of developing human 
resources 

The results of numerous studies on the role and 
importance of human resources in development of 
organizations and sometimes growth of societies 
insisted that any society is not developed, unless it 
deals with human resource development. The 
developed countries have developed organizations, 
and developed organizations have developed 
managers, and developed managers develop human 
resource of organizations. However, today, qualified 
and skilled manpower are considered as a valuable 
factor and endless resource for development of 
organizations and countries. So that during the last 
half century, a considerable part of the developed 
countries owe to the change in their skilled 
manpower. If in the past, labor, capital and land were 
considered the main factors of production, today, 
applying technology, human factors and increased 
productivity are considered as development factors. 

Valuable experiences of leading successful 
organizations on human values indicate the 
importance of human capital employed in 
organizations. At present, in all developed countries, 
the human force that has progressive features, 
ensures the organization's survival. If we want the 
effectiveness, expansion, permanentness, and 
survival, this unwritten rule should be written and 
applied by managers and company officials. 

They know the magnitude of their organization 
as those who work for them, the core of their 
business development is based on their staff, they 
know humans as the sources of creativity, innovation, 
power and beauty, and believe if the conditions for 
people working in their organization are provided, 
their abilities would be manifested. They believe that 
success or failure of any organization or institution is 
based on the loyalty and competence of its personnel. 
And finally think that if the organization does not 
deserve to keep its loyal and technical forces, or does 
not choose appropriate personnel to maintain their 
highest values, it will gently decline. Therefore, if an 
organization wants sustainable growth, survival and 
effectiveness in today's competitive arena, it should 
deals with development and optimization of its 
human resources in knowledge-based economy. 

4. Knowledge-based economics 
Knowledge economics or knowledge based 

economics includes all jobs, industries, and 
companies in which knowledge and capabilities of 
people are crucial in competitive advantage, rather 
than machines and technology capabilities. It is 
anticipated that from 19/5 million jobs that is to be 
created between 1998 and 2008 in the U.S., 19 
million is in the service sector. although the number 
of knowledge-based works in the service sector is 
higher, with the arrival of computers and 
microprocessor, manufacturing sector is more than 
ever dependent on the knowledge and human 
capabilities. Knowledge economy is the result of 
commercialization of information and 
communication technologies. 
5. Development of human resource management 
in the knowledge-based economy 

Knowledge-based economy has less reliance on 
physical accumulation of manpower, raw materials 
and money. In the past, integration of these resources 
was necessary to produce goods and services. Now, 
by what is called "demassification", we can achieve 
to the same functionality.  Labor, materials and 
money can be combined while being throughout the 
world. 

Scott (1996) believes that Human resource 
management in general and human resource 
professionals, in particular, should have unique 
conditions and characteristics to be able to lead the 
process of change in organizations. However, at 
present, human resource management is very slow in 
providing appropriate responses to environmental 
changes. The main problem is that human resource 
professionals have already done just tasks such as 
recruitment, compensation and so on.   This might 
have affected in the time of stability of lack of 
change, but with the arrival of the digital economy, 
human resource professionals need to revive and 
strengthen partnerships with other factors in order to 
make the company change. 

But how can human resource management 
consistent with the knowledge economy, and enhance 
the skills and capabilities of human resources? 

Ulrich (1999) raises three key questions to 
address this question: 

1) What is the work of human resource 
management? 

2) Who will do work of human resource 
management? 

3) How the technology will affect human 
resource management? 

In response to the first question it must be said 
that the knowledge economy, human resource 
management work is not restricted to traditional tasks 
of recruitment, training and development, 
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performance management and so on. In the 
knowledge-based economy, human resource 
management functions include those activities that 
are involved in traditional business functions (such as 
marketing and finance) and also nontraditional 
activities (such as knowledge management). 
Therefore, human resource management does not 
focus only on "people management".  Human 
resource management is now responsible for the 
management and development capabilities and 
abilities that people have created and for managing 
relationships that individuals should develop. 

In answer to the second question it must be said 
that many human resource professionals are still 
engaged in traditional activities of human resources, 
although some of these things are now left to the 
agents out of the organization (such as staffing), and 
or are done in digital form (including electronic 
human resources).  In addition, most traditional 
works of human resource management are now 
carried out by frontline managers and specialists in 
other areas (such as IT) or other parts of the 
organization.  In the knowledge-based economy, by 
development of human resources management, the 
responsibility of human resources should be shared 
among human resources managers, employees and 
individuals outside of the organization. 

And finally, "In answer to the third question, it 
should be noted that increasing and improving 
administrative efficiency, the technology allows 
human resource managers to use fewer personnel and 
play more valuable roles in the organization. The 
rapid development of e-service systems of human 
resources has caused to the fact that more 
information and in a more appropriate form be 
provided to employees and managers, in order to be 
used for human resources of the organization. 

New systems of human resource management in 
the knowledge economy of the 21st century, by 
providing content based on the knowledge that is 
interpreted and explained on the basis of employee's 
role in the organization, has made the employees to 
perform their duties properly and develop their 
abilities and capabilities. 
6. Concept and definition of intellectual capital 

Stewart believes that intellectual property is a 
collection of knowledge, information, intellectual 
property, experience, competition, and organizational 
learning, which can be used in order to create wealth. 
In fact, intellectual capital includes the entire staff, 
organizational knowledge and the ability to create 
value, and the leads to consistently competition. 
"Bentis" defines intellectual capital as a set of 
intangible assets (resources, capabilities, 
competition) obtained from organizational 
performance and value creation. 

Edvinsen and Malven define intellectual capital 
as "Knowledge and information applied to work to 
create value". 

Bentis and Holland in their article in 2002 
define intellectual capital as follows: intellectual 
capital indicates a reservoir of knowledge which 
exists in a specific part of an organization. In this 
definition the relation between  intellectual capital 
and organizational learning is focused. 

As a general definition, intellectual capital can 
be defined as: "Intellectual capital" indicates all 
intangible assets that are not physical and objective in 
nature, and determine the difference between market 
value and book value of their firms, they are 
Knowledge-based, are owned by their companies, are 
not regarded in the traditional balance sheet as an 
asset and can lead to value creation in organizations. 
All these features make the value obtained because of 
a purely local phenomenon and can not be bought 
and sold. 
7. Goals of Intellectual Capital management 

Measurement and management of intellectual 
capital is an effective tool for increasing 
competitiveness; understanding and managing these 
hidden assets have strategic role in the organization's 
global strategy.  Intellectual capital index allows 
managers to have an understanding of the impact of 
intellectual capital on a real strategy. Goal of 
intellectual capital management is to encourage, 
innovate, self-motivate, initiative, utilize and build 
knowledge-based organizations.  intellectual capital 
management  has a pivotal role in the in remaining 
competitive in today's market which is rapidly 
changing and unpredictable. Objectivesof intellectual 
capital management are: 

Develop a comprehensive strategy for trading 
intellectual capital; 

Development and implementation of intellectual 
capital for key projects; 

Acquisition the value of the triple markets; 
Intellectual Capital Management was 

established as an independent business. 
8. Elements of intellectual capital 

In general, scholars and practitioners of 
intellectual capital have consensus on three elements: 

1. Human capital, 
2. Structural capital, 
3. Relational capital. 

In this part we try to have more explanation 
about these elements. 

a. Human capital 
Human capital indicates the stock of knowledge 

in an organization.  Ross and his colleagues also 
argue that employees create intellectual capital 
through their intellectual competence and agility. 
Bruking believes that  human assets of an 
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organization, includes skills, assignment, problem 
solving skills and leadership styles. 
Stuart said that if in a learning organization, 
employees are regarded as the most important 
asset,  however, they are not still in possession of the 
organization, 
since they are people who have emotions and 
feelings. They can only be committed and loyal to the 
organization. 

b. Structural capital 
Structural capital includes organizational charts, 

operating instructions, processes, strategies, 
implementation plans, Generally, all that is valuable 
to an organization more than its material worth. More 
clear, Ross and colleagues believe that what remains 
in the organization after the workers go home after 
work is the capital of the Company. Infrastructure 
assets, such as technology, processes and working 
methods, and also includes intellectual property such 
as know-how, brand names and patents. Moreover, 
according to Stuart, capital structure  is  knowledge 
in information technology, and patent, design and 
trade names. If an organization has poor systems and 
working procedures, intellectual capital will not reach 
its maximum potential. However, organizations with 
a strong capital structure will have a supportive 
culture that allows people to get new jobs, get failed, 
and learn. Moreover, Chen and colleagues argue that 
capital structure can help the staff in support unit to 
achieve optimal mental performance and also helps 
the business performance. Structural capital is also a 
function of the human capital. Thus, structural capital 
and human capital interact with each other to help 
organizations to collaboratively shape, develop and 
operate assets of customers. 

c. Relational capital 
Stuart explains the main topic of customer 

capital is knowledge in marketing channels and 
relationships between customers.  Customer capital 
represents the potential of an organization for its 
external intangible factors. Moreover, Chen and 
colleagues classify capital in the form of customer 
marketing capabilities, strong market and customer 
loyalty. Fornell in result of his studies found that 
customers' consent can maintain a business 
relationship, reduce the flexibility of product cost and 
enhance a company's reputation. These studies 
provide further evidence of the importance of 
customer capital as a key component of an 
organization's intellectual capital. Development of 

customer capital depends on support of human capital 
and structural capital. In general, customer capital, 
which acts as a bridge and through a process of 
intellectual capital, is the main determining factor in 
converting intellectual capital into the market value, 
and consequently, business performance of the 
organization. New definitions have developed the 
concept of customer capital to relational capital, 
which includes the knowledge in all relationships that 
the organization have with customers, competitors, 
suppliers, trade associations and government. 
The goals of intellectual capital measurement 

By reviewing more than 700 articles on 
intellectual capital measurement, Maar et al. (2003) 
indicated that five main goal is for measuring 
intellectual capital, that we will refer to them in the 
following: 

To assist organizations in formulating their 
strategy; 

To evaluate the implementation of strategies; 
To help expand and diversify the company's 

decisions; 
Non-financial evaluation of intellectual capital 

can be related to the repayment plans and rewards of 
managers. 

To create a connection with the outside 
shareholders who have the intellectual capital. The 
first three goals of these series are related to the 
internal decisions, and their aim is maximizing the 
company's operating performance, in order to make 
earnings through the least cost, and continuous 
improvement in relations with customers and 
suppliers, and market share. The fourth is related to 
creating executive incentives. And the fifth one refers 
to making the motivation for stakeholders outside the 
organization. Many studies have shown that 
measuring intellectual capital is necessary and 
beneficial both for domestic and effective governance 
and for successful relationships with people outside 
the organization.  It is clear that if the primary 
purpose of profit-making companies is effective 
management of future cash flows, then final stimulus 
for the management of the cash flows of the 
intangible assets is also essential for them. Since how 
can you manage something that you can not 
measure? Therefore, the measurement intellectual 
capital, and in general, intangible assets is very 
important. 
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Abstract: This study sought to examine how performance aspects of human resources (selection, training, worker 
mobility, job security, job design, rewards, assessment of results and participation) communicate and impact on 
corporate entrepreneurship (risk-taking activities, pioneering, high innovation, and aggressive competition) with 
respect to the role of procedural justice and organizational citizenship behavior. This study shows that high 
performance of human resources has a positive relation with corporate entrepreneurship. Data analysis is done 
through collecting questionnaire from 93 managers of small and medium enterprises in Gilan using Pierson 
statistical test and multiple regressions. Research findings indicate that human resources are important for corporate 
Entrepreneurship prevalence and reach to a competitive power and maintain corporate development in a Long-term. 
In this regard, Procedural justice and organizational citizenship behavior is effective in corporate development in 
long-term and finally some practical solutions are listed for achieving the desired goal.  
[Ali Atashi, Hossein kharabi. Effect of high-performance human resource management in the corporate 
entrepreneurship. Life Sci J 2012;9(4):1341-1353] (ISSN:1097-8135). http://www.lifesciencesite.com. 203 
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1. Introduction  

Corporate knowledge and management has been 
changed fundamentally over the past 100 years. From 
the early 1980s, corporate showed much attention to 
innovation in order to accelerate changes. Nowadays 
corporate must have innovation to survive. So the best 
way is to encourage people to become an entrepreneur. 
It will become feasible through freedom and access to 
various resources to pursuit its goals better. In the era 
of global, regional, national business competitiveness, 
organizations environments is increasingly convulsive. 
The new field of scientific thinking announces that 
most successful organizations are those which take 
their important advantages from committed, versatile 
team players and all experts in all levels, not from 
absolute hierarchy. According to some researchers, 
corporate entrepreneurship is based on corporate 
ability for learning through new knowledge and 
exploiting current knowledge. These processes depend 
on Intellectual capital of the organization and 
especially on human and social capital. Increased 
competition in both local and global markets has 
revealed the significance role of entrepreneurship in 
the current corporate in order to develop competitive 
profit.  

One organization with high performance is an 
organization which values for its employees and treat 
them as the most valuable asset of the organization. 
Such an organization has effective and efficient 
performance and knows itself responsible against 
Suppliers, sellers and commercial partners and tries to 
create more values for Shareholders, Treat them with 

justice and respect to other shareholders and rules and 
environment. Organizations with high performance 
focus on costumer and continuous quality 
improvement and value human resources and variety 
and will become like a norm. Personnel factor and 
human resources increase the organization ability in 
achieving its goals. Some organizations have attracted 
efficient and devoted managers and employees and 
thereby could find global fame.  

In future, technological corporations will depend 
on employees who are willing to contribute to the 
effective organizational performances regardless of 
their formal role. Therefore, the increased performance 
of employees like organizational citizens behavior is so 
important and even is so vital for these organizations. 
Human as an organizational citizen is expected to work 
more than his/her role requirements and beyond 
official duties to serve the goals of the organization. In 
other words, the structure of organizational citizenship 
behavior seeks to identify, manage and evaluate the 
behavior of the employees who work in organization 
and organizational effectiveness improves. Unlike past 
that employees were expected to act in formal roles, 
behaviors beyond role are expected in new 
psychological contracts. Current researches consider 
these behaviors as organizational citizens behavior and 
do not accept ignoring them in evaluating employees’ 
performances and emphasis on a long-term partnership 
in the organization success. Perceiving injustice has 
devastating effect on the morale of collective work, 
because overwhelmed manpower efforts and employee 
motivation. Therefore justice is the key to the survival 
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and sustainability of staff development. Procedural 
justice has a positive correlation with corporate 
support, Interpersonal supports, innovation and pure 
competition for the organization. 

Research findings which have been obtained in 
administrative central organizations of Iran in 1386 
indicate that these organizations do not have a 
Favorable entrepreneurial state. The current state in 
these organizations has been traditional and non-
entrepreneurial. According to these findings in Iran 
and the importance of entrepreneurship and human 
resources management and also their unfavorable trend 
in Iran, there should be more effort to accomplish these 
two important issues in Iran. 

Therefore according to the current variable 
conditions staying in competitive markets and 
profitability besides addressing adequate skilled human 
resources organizational citizenship behavior and 
procedural justice in organizations has so many 
problems and is considered as a hard work. For 
promotion of corporate entrepreneurship to what extent 
are human resources important to reach a new 
competitive power and maintain organization 
development in long-term and does procedural justice 
and organizational citizenship behavior Influence on 
making organization development in long – term? The 
research findings can help managers in planning for 
high performance activities of human resource which 
can make and develop corporate entrepreneurship with 
procedural justice and Reinforcing organizational 
citizenship behavior. 
2. Review of literature 
1.2. Corporate entrepreneurship: 

Corporate entrepreneurship is an important 
component in organizational performance. This 
component plays an important role in innovation 
development average and medium-sized companies’ 
technologies. Entrepreneurship is increasingly a 
mechanism which not only supports the economy, but 
also makes Social, economical, benefits and a growth 
in the area. No doubt that contemporary organizations 
with this process of change and quick release of 
knowledge and information which caused the 
competition between companies and made it 
impossible to predict the future, confront Extensive 
international threats. Hence the survival of 
organizations needs solutions and ways of confronting 
problems and gaining knowledge and skill in every job 
which depend much on innovation, making goods, 
processes, and new approaches. Therefore the 
governments concluded that there is a need of 
entrepreneurship development for reaching an 
economic success in national and international levels, 
in the area of services and products in organizations. 
The research results in a Canadian university can be 
mentioned for the importance of entrepreneurship, it 

asserted that decreasing the power of entrepreneurship 
causes decreasing 85 percent of growth in a long-term.  

In fact, nowadays the role of the entrepreneur is 
an engine of economic development, champion of 
industrial development, investment encourager, The 
main option for technology transfer, option for fixing 
damage and market constraints, the main option for 
creating jobs. Entrepreneurship is a very important 
issue which many developed and developing countries 
pay so much attention to. One of the main branches of 
entrepreneurship, is entrepreneurship in organization 
has a significant contribution to the organization's 
success and excellence. Entrepreneurship is the 
dynamic process of generating incremental wealth. 
Those who make this wealth accept major and time 
financial risk and job commitment or make value for 
some services or products. Services or products may be 
new or Unique but the main point is the value that 
entrepreneur gives to it. Entrepreneur With proper 
understanding of skills and resources can make this 
value. Corporate entrepreneurship refers to perilous 
business by organization and Internal entrepreneurship 
which emphasizes within the organization as a place 
for entrepreneurial activities development. It is seen as 
a source of new and perilous business within the 
organization and it can be considered as challenge of 
organization for self-renewal in a broader realm 
through using new combinations of resources.  

Corporate entrepreneurship is a set of activities 
which makes exploiting the competitive advantages of 
innovation possible in an organization and it is an 
approach in institutionalizing innovation. In fact 
corporate entrepreneurship is considered as a window 
to exploit the competitive advantages, innovation and 
leadership for organizations. Successful men and 
women have superior characters in business world. Yet 
entrepreneurs should have other positive characteristics 
besides honesty. A person who wants to put big 
business must coordinate his employees, and issue that 
needs justice. Also he should recognize the staff 
Annoyance and solve injustice. Nothing can harm 
organizations more than apparent injustice. If someone 
in the same position of other people, is favored over 
them, or receives more financial rewards, deep 
differences will be create between them. An 
Entrepreneur should be a just judge. Our country needs 
brave, creative, innovative and risky organizational 
entrepreneurs in the public and private sections for 
reducing and relieving from economic problems like 
Inflation and unemployment to make a new plan In 
line with the organization and community 
development.  

According to Aktan and Biolet (2008) corporate 
entrepreneurship includes 4 aspects which are 
innovativeness, risk-taking, proactiveness, competitive 
aggressiveness. 
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2.1.1. Innovativeness: innovativeness means the 
most innovation which can be within product, services, 
or technology. Night (1997) considers development or 
Products Promotion and services and also principles 
and technologies as a part of corporate innovation. 

2.1.2. Risk-taking: risk-taking includes corporate 
orientations in order to reach new innovations for 
profit and corporate development with the lowest 
possible losses. 

2.1.3. proactiveness: this aspect is related to 
leadership in pursuing opportunities entering new 
markets. Leadership is an amount that organizations in 
issues like key areas of business, at the time of 
introducing products and services, using technology 
and administrative techniques try to lead competitors.  

2.1.4. Competitive aggressiveness: it is defined as 
the organization’s tendency in challenging or 
competing with competitors. In fact competitive 
aggressiveness is a response to threats. 

History, concept and theoretical principles of 
entrepreneurship date back to the 18th century. In that 
time, Richard Kanilon divided economic factors to 
three categories of ground, work force, and risk-taking 
economic factors. The incorporation of risk-taking 
concept with economic activities was the first step for 
the codification of theoretical foundations of 
entrepreneurship. Therefore some people call him the 
innovator of the word “Entrepreneurship”. Thence 
entrepreneurship concept has been changed so much 
and has gone beyond the economic area and has 
established a new paradigm with traversing the 
boundaries of creativity and innovation which cannot 
be explained except with the title of entrepreneurship. 
The history of entrepreneurship is in the table below 
(Table 1).  
2.2. High performance of human resources 

In today's highly competitive environment 
traditional sources of competitive advantage for 
organizations like technology, scores’ rights, the 
economic advantages, have lost their efficiency with 
globalization and other environment changes. So 
retaining and attracting talented, skilled and flexible 
employees as alternative options for these sources can 
help to develop the core competencies of 
organizations. Therefore managers use functions of 
human resource management. Haslid and Baker 1996 
believe that a human resource system which is 
designed and applied appropriately can be considered 
as an economic and valuable asset for an organization. 
In recent decade, academic studies argue that human 
resources which are unique resources for corporate 
potential make a continuous competition for 
organizations. Employees are the main source for 
organization and their value is in their rare, inimitable 
and non-replacement behaviors. 
 

Table 1: evolvement of entrepreneurship 
The emergence of theoretical concepts of 
entrepreneurship and the term entrepreneur 
The root of this word is French, it means broker or 
dealer 
Medieval: a player or a person who is responsible for 
big manufacturing projects  
17th century: a person who suffers Losses on fixed-
price contract with the government  
1725: Richard Kantilon : a person who takes the risk is 
different from a person who is the Provider of capital  
1803: Jean Baptist C: entrepreneurship benefit is 
distinct from capital benefit 
1876: Francis Valker: there is a difference between 
those who provide capital with those who Have the 
financial ability 
1934: Jozef Shompiter: an Entrepreneur is innovator 
and the creator of new technologies. 
1961: David Mc colland: Entrepreneur is an active 
person who takes the common risks 
1964: Piter Draker : Entrepreneur maximizes 
opportunities 
1975: Albert Shaprow: Entrepreneur is innovator and 
organizer of several social and economic mechanisms 
and takes the risk of bankruptcy risk. 
1980: Karl Wesper: Entrepreneur is different From the 
perspective of economists, psychologists, merchants, 
and politicians 
1983: Giford Pinchat: Inter –corporate Entrepreneur is 
an entrepreneur is a new established organization 
1985: Robert Histrich: Entrepreneurship is the process 
of creating something valuable and different through 
devoting sufficient time and effort, with financial, 
psychological and social risk, also receiving financial 
rewards and Personal satisfaction from the results. 
Mid-twentieth century: the theory of innovative 
Entrepreneur: The task of the entrepreneur is reforming 
and transforming production paradigm by exploiting 
the invention or more generally untried technological 
possibility for producing new products or producing 
old products in a new approach, opening new sources 
for accessing new material or new market of products 
with new industrial organization  

  
Haslid 1995 suggested that the companies with 

better performance choose to invest on complex ways 
of human resources for achieving a high performance. 
Because these companies have found that human 
resources are the most important asset of a company 
and they can fertilize productive capacities and 
Inherent capabilities of people. The complexity and 
importance of human resources activities has been 
increased so that in the current time even smallest 
organizations have a full-time manager for human 
resources circle. 
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In fact Human resources system is an important 
mechanism which according to it an organization’s 
information about its members is recognized and 
analyzed. Managers categorize and attract them 
according to employees’ performance and behavior in 
different parts of an organization. Recently, different 
studies about certain types of systems or HRM 
structures applied in the organization performance 
have been discussed and analyzed. Examples of this 
information have been observed in workds of Arthur 
(1992.1994), But (2002), Bikro Gerhardert( 1996), 
Dilery and Dati (1996), Den Harteg and Verburg 
(2004), Gatteri (2001), Hasild (1995), Ichonsky and 
Shav (1999) and Mc Daffi (1995). 

Some of the related systems are called HRM 
methods, High-involvement work systems (HPWs). A 
high performance system is able to identify a set of 
distinct but interrelated ways which as applied in order 
to choose, maintain and make motivation in a work 
force which has prominent features (i.e. specific key 
skills) and to use abilities in job activities and work-
related activities (Outcomes, the actual behavior of 
employees). All these approaches are Intermediate 
indicators of company performance (i.e. indicators 
upon which work force is able to control directly.) and 
provide an appropriate context for sustainable 
competitive advantage. Such systems play an 

important role in Increasing capabilities, commitment, 
and motivating employees and finally provide an 
appropriate context to improve organizational 
performance. Over several studies, the positive effect 
of HPWs on organizations performances is proved. 
High performance of human resources includes 
coherent proceedings which encourage organizational 
citizenship behavior, Staff and company skills in 
making decisions and cause encouraging employees, 
cooperation, exchanging knowledge and volunteering 
for work. 

Using an approach Based on resources, Dilery 
Vedati 1996 have discussed that the human resources 
performance facilitates employees’ works in the fields 
of education and job development. On the other hand 
from the control point of view Esnel 1992 has 
presented a theory that human resources performance 
depends so much on the employee performance 
showing. Both approaches do not provide the need of 
modern enterprises in the current competitive 
environment. So Bamberger and Mishalam 2000 
incorporated these two approaches into a coherent 
framework and valued the high performance of human 
resources so much. Three parts of the high 
performance of human resources according to the 
model of Bamberger and Mishalam 2000 are shown in 
the picture below (Figure 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 1: High performance human resource model 
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Based on the above model, the high 
performance of human resources includes three main 
parts of employment relations of human resources, 
work flows of human resources, and rewards of human 
selected staff, training, staff mobility, and job security. 
Assessments and rewards include performance 
evaluation, paying salary, and other benefits such as 
unlimited rewards. Work flows include job designing 
and encouraging in cooperation. 

The novel philosophy of human resources 
management, its structure and organizing in a modern 
form, all are the results of events and developments 
which have started with the industrial revolution in 
England and have continued till today. From the 
developments of the industrial revolution 1760, the 
labor movement 1786, scientific management 
movement 1885, industrial Psychology 1890, this issue 
was gradually accepted that human resources 
management is a specialized task like production and 
Sales which should be left to the expert. Raising the 
school of human relations (Neoclassical) was a 
reaction against the classics. Alton Mayo is known as 
the father of this school. The goals of operating 
systems with high performance are effecting on 
company performance through increasing employees 
and team productivity and gaining a higher level of 
skill, competence, commitment and employees 
motivation, enhancing the quality of work, and 
services, increasing the quality level of services to the 
customer, increasing benefit, more develops, and 
making more value for shareholders with the help of 
staff. The characteristics of corporate high 
performance are: Attractive choice, promoting 
employment security, making and developing teams, 
providing development and more training, revealing 
essential information, creating supportive cultures, 
reducing different situations, giving rewards according 
to the performance, promoting health and security, 
completing the strategies of human resources 
management.  

According to effect of human resources 
management’s methods on the company performance 
and through analyzing the responses of 968 American 
companies to a questionnaire, Hasild 1995 found that if 
the companies use way of workings with high 
performance so much, then the loss rate and flow of 
employees will decrease strongly and productivity and 
profits of company will increase strongly.  
3.2. Organizational citizenship behavior and 
procedural justice:  

1.3.2. Organizational citizenship behavior: 
citizenship behavior is a kind of valuable and useful 
behavior which people blurt voluntarily. So this kind 
of behavior which is called organizational citizenship 
behavior looks so important.  

According to organ 1990 organizational 
citizenship behavior means employee’s talent for 
promotion from the role that is assigned. This behavior 
is except the role for supporting and facilitating 
psychological and social implications which supports 
task performance in the organization. Organizational 
citizenship behavior represents contents such as 
chivalry, civic virtue, Self-sacrifice, deontology, and 
politeness. Organizational citizenship behavior is 
meta-role behaviors and spontaneous behaviors that 
put employees in such a situation that work beyond Job 
expectations and their job descriptions voluntarily. 
Employee perceptions of the fairness of payments and 
equality in organizational procedures and fairness of 
interpersonal behavior have an important role in 
encouraging and developing organizational citizenship 
behavior. Nowadays voluntary, useful and over-
expected efforts are known as organizational 
citizenship behaviors. Most managers want those 
employees who go beyond expectation, do behaviors 
which are not parts of their formal duties and generally 
have high organizational citizenship behaviors. The 
high performance of human resources causes incidence 
of long working relationship. Therefore employees 
have more time in organizational citizenship behaviors. 
If organizational citizenship behaviors degree is high 
in working texture, employees will have some 
innovations for the organization. On the other hand if 
organizational citizenship behaviors degree is low, 
then there will be no motivation and tendency for 
making creative Ideas in corporate entrepreneurship.  

2.3.2. Procedural justice: one of the main 
ambitions of human in history was to establish justice 
in society. Then various schools of thought on human 
and divine were suggested for defining and 
establishing it.. Procedural justice refers to the 
Perceived fairness of the procedures and processes by 
which outcomes are allocated. Therefore procedures 
are perceived when they are applied consistently and 
regardless of personal interests and based on detailed 
information, All of the participating interests be 
considered, Standards and ethical norms are observed.  

In fact, today’s organizations are miniatures of 
society and establishing justice in them is like 
establishing justice in society. For this reason, 
nowadays corporate justice such as other important 
variables in corporate behavior including corporate 
commitment and job satisfaction has found a special 
position in management literature. Studies show that 
procedural justice is related to cognitive, emotional 
and behavioral reactions of employees toward the 
organization (like corporate commitment). Therefore a 
process leads to a special outcome when it is 
understood unfairly. Understanding justice also 
depends on organization’s following the rules of 
procedural justice. For example a procedure that allow 
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participants to express their subjects, is more equitable 
than a procedure that prevent this action. Procedural 
justice has two aims: firstly protects people interests, 
so they gain something they deserve. So procedural 
just is associated with results such as satisfaction, 
agreement, commitment. Secondly procedural justice 
reinforces the person’s relationship with group, 
leaders’ reliance and commitment to the organization. 
Fair procedures can be a sign for people so that they 

feel valuable and respectful in the organization and it 
can promote balance and reliance in relation to others. 
It is important that group members believe 
organizational status is given to people Based on 
equality. Any idea that is made in inequality makes the 
organization unbalanced; in that case some corrective 
actions should be applied. Perceived procedural and 
interactional justice is the main anticipants of 
organizational citizenship behavior. 

 
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual Framework of the research and relations between variables 
 
3. Corporate entrepreneurship and human 
resources systems 

Many studies on direct relationship between 
human resources management and corporate 
entrepreneurship has been made n the last three 
decades. Corporate entrepreneurship is an important 
aspect of organization performance that HRM systems 
are expected to be effective like that. Since 
entrepreneurship capabilities need making networks 
with entrepreneurship capability or collaborative 
capability (both of them), using different sets of HRM 
approaches is recommended for promoting the special 
capabilities of entrepreneurship. So HRM system 
focuses on middle managers and entrepreneurship 
innovations in the organization. In fact managers are in 
the middle of these formal networks. Under these 
circumstances, entrepreneurship ideas are formed. So 
senior managers play an important role in the 
proceedings and successes of developing 
entrepreneurship innovation, from identifying 
opportunities to using them. Entrepreneurship is not a 
unique factor but consists of a few things. An 
entrepreneur organization have these features: pays 
attention to development, is more aggressive, has 
creativity, focuses its activities on the customer, can 
estimate the risks associated with each action, and then 
accepts the risks which probably cause the 
organization’s development and the increase of market 
share, is tolerable against frustrations and failures, and 
finally has a lot of efficient employees, i.e. those who 
have long-term and short-term strategies and believe in 
the organization existence.  

Haiton 2003 proved the positive effect of HRM 
on entrepreneurship performance in 99 American 
companies with more than 100-500 employees. He 

gathered the information related to 25 HR approaches. 
He found out the positive and significant relation of 
HRM approaches on entrepreneurship performance. 
Yet traditional HRM approaches do not have such an 
effect. Companies with less than 100 employees do not 
show a tendency to use formal HRM approaches. 
According to Pefi fer 1998 human resources play an 
important role in controlling the organization and the 
central effective components on organizational 
performance. So to understand how to manage human 
resources with the goal of maximizing Productivity 
and enhancing creativity (Due to cost control) is the 
main task of researchers.  

Working systems with high performance are 
organizations which are established base on 
Employees involvement and participation. In these 
systems, employees are known as the organization 
assets. So they do not look at the others as if they are 
without thinking. They allow employees to express 
their ideas for a better production and giving creative 
solutions for problems. So people feel they play an 
important role in the organization and are accepted as a 
main and key part of the organization. So they work 
with more motivation and their commitment will 
increase toward the organization, then they participate 
in the best way to improve organizational performance. 
Human resources approaches lead to the firm 
performance when they are incorporated to create and 
support the employees’ abilities. So the best definition 
for strategy of entrepreneurship human resources is: a 
set or sets of human resources approaches that 
probably enhance converting new knowledge into new 
products or services. HRM approaches effect on 
making networks especially networks leading to three 
capabilities of entrepreneurship, i.e. recognition, 

Procedural justice 

Corporate entrepreneurship 

Organizational citizenship behavior 

High performance human 
resources 
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evaluation and using opportunities. In entrepreneurship 
companies, managers show a tendency to Informal 
contracts with employees and use strategic approaches 
to attract skillful employees (In order to sustain 

business growth). Some of the researches about 
corporate entrepreneurship and human resources 
management which are used in this research are shown 
on the table below: 

 
Table 2: the previous researches on corporate entrepreneurship and human resources systems 
Author and 
research 
date 

Research area  Research summary 

Haiton 
2005 

corporate entrepreneurship, activities of 
human resources management 

Activities of human resources management are related to corporate entrepreneurship, 
two issues of personal acceptance of risk and encouraging voluntary offset losses are 
related to each other. 

Cook dand 
Hartog 
2006 

Working systems with high 
performance, broad performance and 
innovation in small companies 

KSAS is promoted by approaches such as training, job plan, and skills development. 
Since HPWS leads to enhancing KSAS of employees, helps them to influence on 
KSA and making motivation in them. The effect of prudent activities of employees, 
creativity and efficiency are issues that have attracted most experts’ attentions. 

Mason and 
Bart 2006  

Knowledge and activities of human 
resources management, small companies 

In most literatures, the positive relation between HRM and company’s performance is 
proved. Researches show that training is one of the main subjects of HRM in most 
small companies. But formal training is not considered so much in these companies. 
The ability of a company in attracting, motivating, and maintaining employees 
through competitive salary and appropriate rewards, provides an appropriate in 
running the performance and company development.  

Jack et.al 
2006 

Small entrepreneurial partnerships, 
human resources management 

The importance of HRM in entrepreneurship is not only effective in helping to shape 
strategies, but also is effective in making partnerships and healthy development of 
organizations 

Guy and 
Terembly 
2007  

High collaborative activities of human 
resources, procedural justice, corporate 
commitment, organizational citizenship 
behavior on specialized technologies of 
desertion. 

Procedural justice, Sustained and effective commitment and modestly organizational 
citizenship behavior due high collaborative activities of human resources are effective 
on tendencies for desertion from high professional skills. 

Oktan and 
Biolet 2008 

corporate entrepreneurship In corporate entrepreneurship, achieving greater economic potential needs more 
spending time and investment and should be reinforced constantly. In 
entrepreneurship, goals, strategies, processes, and values of the company are effective 
for the performance. 

Zang et.al. 
2008 

High performance of human resources, 
corporate entrepreneurship, 
organizational citizenship behavior,  

High performance of human resources has a positive effect on corporate 
entrepreneurship through enhancing organizational citizenship behavior 

Behrens 
2008  

Working systems with High 
performance, employees’ feelings, 
employment Status 

Employees’ feelings about corporate support, corporate commitment, corporate 
justice, with making decision and workload are related to job satisfaction and 
tendency to desertion. unsuccessful efforts for running working systems with high 
performance often lead to the low performance and satisfaction of employees and 
increased workload 

Machitla 
2008  

Activities of human resources 
management, corporate performance, 
corporate entrepreneurship 

HRM approaches has important effects on making networks especially those led to 
three entrepreneurial capabilities like recognition, evaluation and using opportunities. 

 
4. Research hypotheses 
4.1. Main hypothesis: 

There is a significant relation between the high 
performances of human resources and corporate 
entrepreneurship according to the role of 
organizational citizenship behavior and procedural 
justice.  
4.2. Subsidiary hypothesis: 

1. There is a significant relation between human 
resources employment and corporate 
entrepreneurship according to the role of 
organizational citizenship behavior and procedural 
justice.  

2. There is a significant relation between human 
resources training and corporate entrepreneurship 
according to the role of organizational citizenship 
behavior and procedural justice. 

3. There is a significant relation between human 
resources job design and corporate entrepreneurship 
according to the role of organizational citizenship 
behavior and procedural justice. 

4. There is a significant relation between human 
resources staff mobility (Variability) and corporate 
entrepreneurship according to the role of 
Organizational citizenship behavior and procedural 
justice. 

5. There is a significant relation between human 
resources job security and corporate entrepreneurship 
according to the role of organizational citizenship 
behavior and procedural justice. 

6. There is a significant relation between human 
resources results evaluation and corporate 
entrepreneurship according to the role of 
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organizational citizenship behavior and procedural 
justice. 

7. There is a significant relation between human 
resources rewards and corporate entrepreneurship 
according to the role of organizational citizenship 
behavior and procedural justice. 

8. There is a significant relation between human 
resources partnership and corporate entrepreneurship 
according to the role of organizational citizenship 
behavior and procedural justice. 
5. Research methodology 

Since this research studies the relation between 
the high performance of human resources and 
corporate entrepreneurship according to the role of 
two mediator variables in this relation. According to 
the goal, Application and method, data analysis is a 
correlation. Statistical population of this research is 
the managers of 600 small and average companies of 
Gilan province. The statistical sample of the research 
was obtained according to sampling formula from a 
limited society, managers of 93 small and average 
companies. in each company one of the managers 
was selected randomly and 110 questionnaire were 
given to managers and 93 questionnaire were 
analyzed, using SPSS software Pearson correlation 
analysis and Multiple regression were used for data 
analysis and test hypothesis.  
6. Data analysis instrument: reliability and 
validity 
6.1. Research instrument and its reliability 

Questionnaire is used for gathering information 
in this research. Questions are designed so that the 
respondent mark the options according to Likert’s 
five options range (seldom, few, average, much, too 
much) and a questionnaire which is used for 
gathering information is distributed to the 
respondents and constitutes questions related to 
dependent and independent variables. 

Corporate entrepreneurship questionnaire 
constituted 17 questions that Oktan nad Biolet 2002 
provided that according to the aspects which are 
discussed by Baringer and Belardon 1999, Hornsby, 
Koratko and Zahara 2002, Miler 1983, Kalanton, 
Kavsgil and Zaho2002, Antonik and Histrich 2001, 
Des, Lampkin and Kavin 1997, and Namen and 
Selvin 1993. A factor analysis was done for 
localizing this questionnare in Iran and determining 
its validity. Two questions were deleted from 17 
questions and the number of questions decreased to 
15.  

The high performance of human resources’ 
questionnaire constitutes 28 questions which were 
provided by Snel and Din 1992 and other researchers 
like Bay and Lavler 2000, Dilery and Dati 1996, and 
Zang et.al. 2008 used it. For detemining the questions 
reliabillity a Confirmatory factor analysis was applied 

which all the questions of this variable were 
confirmed. 

Procedural justice questionnaire constitutes 5 
questions provided by Terembly, Guy and Simred 
2001. For determining the questions reliability, a 
confirmatory factor analysis was applied that all the 
questions of this variable were confirmed. 

Organizational citizenship behavior 
questionnaire constitutes 5 questions provided by 
Mayer and Alon 1991, Poodsakf and Ahern and 
Macenzy 1997, and Wiliam and Anderson 1991 and 
Par and Temebly 2007 used it. for determining the 
questions reliability, a confirmatory factor analysis 
was applied that all the questions of this variable 
were confirmed. 

According to the contents mentioned above, the 
total number of questionnaire became 53. 
6.2. Research instrument validity 

Cronbach's alpha coefficient was calculated 
through SPSS software to determine the 
questionnaire validity. If Cronbach's alpha coefficient 
of the questionnaire is more than 70 per cent, it can 
be said that the questionnaire has acceptable validity. 
Cronbach's alpha coefficient for research variables 
are: 

Cronbach's alpha of independent variable, i.e. 
the high performance of human resources Is equal to 
93/9 %, Cronbach's alpha of dependent variable, i.e. 
corporate entrepreneurship is equal to 74/6 %, 
Cronbach's alpha of first adjuster variable, i.e. 
organizational citizenship behavior is equal to 90/9 
%, Cronbach's alpha of second adjuster variable, i.e. 
procedural justice is equal to 76/9 %, and Cronbach's 
alpha of all four variables is more than 70 per cent, it 
shows that questions validity is related to the 
variables.  

Cronbach's alpha of high performance of human 
resources’ components is As follows: 

Cronbach's alpha of human resources 
employment is equal to 88/6 %, Cronbach's alpha of 
human resources training is equal to 86/4 %, 
Cronbach's alpha of human resources job design is 
equal to 81/5 %, Cronbach's alpha of human 
resources evaluation results is equal to 76/6 %, 
Cronbach's alpha of human resources rewards is 
equal to 71/1 %, Cronbach's alpha of human 
resources partnership is equal to 83/1 %. Cronbach's 
alpha of all variables is more than 70 per cent and it 
shows that questions validity is related to 
components.  
7. The study of findings based on statistical test 

Using statistical test, the relation between 
dependent and independent variables (main 
hypotheses) and also the relation between the high 
performance of human resourses’ components and 
corporate  
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Entrepreneurship (subsidiary hypotheses) is 
determined according to the role of procedural justice 
and organizational citizenship behavior of the 

research. Statistical tables of hypotheses are as 
follows (Table 3): 

 
Table 3: Descriptive table for high performance of human resources and corporate Entrepreneurship 
Relation between variables 
(research hypotheses) 

Significant level of 
relation before entering 
adjustor variables 

Correlation intensity of 
variables before entering 
adjustor variables 

Significant level of 
relation after entering 
adjustor variables 

Correlation intensity of 
variables after entering 
adjustor variables 

high performance of human 
resources and corporate 
Entrepreneurship 

0.000 0.427 0.000 0.514 

Employees employment 
andcorporate Entrepreneurship 

0.006 0.284 0.000 0.466 

Employees training and 
corporate Entrepreneurship 

0.136 No relation 0.000 0.463 

Employees mobility and 
corporate Entrepreneurship 

0.002 0.319 0.000 0.484 

Employees job security and 
corporate Entrepreneurship 

0.031 0.224 0.000 0.472 

Employees design and 
corporate Entrepreneurship 

0.000 0.409 0.000 0.508 

Employees result evaluation 
and corporate Entrepreneurship 

0.010 0.265 0.000 0.464 

Employees rewards and 
corporate Entrepreneurship 

0.271 No relation 0.000 0.466 

Employees partnership and 
corporate Entrepreneurship 

0.000 0.370 0.000 0.556 

 
According to table 3 the result for statistical test 

of hypotheses is as follows: 
The result of main hypothesis test: high 

performance of human resources has a relation with 
corporate entrepreneurship according to the role of 
procedural justice and organizational citizenship 
behavior. 

The correlation intensity is 42/7 per cent between 
high performance of human resources and corporate 
entrepreneurship. Two adjustor variables of procedural 
justice and organizational citizenship behavior can be 
used for enhancing the intensity of this relation. Using 
these two adjustor variables simultaneously, the 
intensity of their relations will be enhanced to 51/4 per 
cent. 

The result of the first subsidiary hypotheses test: 
there is a relation between employment and corporate 
entrepreneurship according to the role of procedural 
justice and organizational citizenship behavior. 

Correlation intensity between employment and 
corporate entrepreneurship is 28/4 per cent. Two 
adjustor variables of procedural justice and 
organizational citizenship behavior can be used for 
enhancing the intensity of this relation. Using these 
two variables simultaneously, the intensity of their 
relations will be enhanced to 46/6 per cent. 

The result of the second subsidiary hypotheses 
test: there is a relation between training and corporate 
entrepreneurship according to the role of procedural 
justice and organizational citizenship behavior. 

Despite the lack of Initial correlation between 
training and entrepreneurship with entering adjustor 

variables of procedural justice and citizenship 
behavior, a correlation is created between training and 
corporate entrepreneurship and the intensity of relation 
is 43/3 per cent between training and corporate 
Entrepreneurship. 

The result of the sixth subsidiary hypotheses test: 
there is a relation between results evaluation and 
corporate entrepreneurship according to the role of 
procedural justice and organizational citizenship 
behavior. Correlation intensity between results 
evaluation and corporate entrepreneurship is 26/5 per 
cent. Two adjustor variables of procedural justice and 
organizational citizenship behavior can be used for 
enhancing the intensity of this relation. Using these 
two adjustor variables simultaneously, the intensity of 
their relations will be enhanced to 46/4 per cent. 

The result of the seventh subsidiary hypotheses 
test: there is a relation between rewards and corporate 
entrepreneurship according to the role of procedural 
justice and organizational citizenship behavior. Despite 
the lack of Initial correlation between rewards and 
entrepreneurship with entering adjustor variables of 
procedural justice and citizenship behavior, a 
correlation is created between rewards and corporate 
entrepreneurship and the intensity of relation is 43/6 
per cent between training and corporate 
entrepreneurship. 

The result of the eighth subsidiary hypotheses 
test: there is a relation between partnership and 
corporate entrepreneurship according to the role of 
procedural justice and organizational citizenship 
behavior. Correlation intensity between partnership 
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and corporate entrepreneurship is 37 per cent. Two 
adjustor variables of procedural justice and 
organizational citizenship behavior can be used for 
enhancing the intensity of this relation. Using these 
two adjustor variables simultaneously, the intensity of 
their relations will be enhanced to 55/6 per cent. 
8. Discussion  

Human resources management plays an important 
role in developing entrepreneurial companies despite 
the recognition of HRM importance in developing 
entrepreneurial companies, research in this area is 
limited and a few studies are devoted to the recognition 
of HRM strategic nature in small companies. The 
proposed theories about establishing HRM intersection 
and small and entrepreneurial companies reveal the 
importance of understanding the role of HRM in these 
companies. Some resources asserted that because of 
reasons such as Value or credit, Scarcity, lack of 
sustainability, the inimitable derived from 
heterogeneity, ambiguity and complexity of the 
resources; provide an appropriate context in shaping 
stable competitive advantage. Generally when HRM 
activities are Stable, they reinforce people so that they 
will have an effect like associates on ambitious actions 
of employees. The results that researchers mentioned 
can be cited for showing the relation between 
corporate entrepreneurship and human resources. 
Hornsby, Koratko and Montago 1999 introduced five 
important factors which relate HR activities to CE. 
These factors include opportunity to use rewards, 
Provision of management support for innovation, 
access to resources for innovation, corporate structure 
that leads to training and cooperation and personal 
risk-taking. Shever and Shever 1995 have asserted: 
Creating an entrepreneurial corporate culture features 
need reinforcing organizational citizenship behavior in 
employees and managers so that they can help the 
organization in achieving challenging targets.  

In this research, the relation between high 
performance of human resources and its eight 
components with corporate entrepreneurship was 
studied according to the role of two adjustor variables 
of procedural justice and organizational citizenship 
behavior. The results of statistical test of hypotheses 
indicate a positive and significant relation between the 
high performance of human resources and corporate 
entrepreneurship. In fact the main hypotheses of the 
research are confirmed. In the statistical test of 
research subsidiary hypotheses according to the 
statistical table 1, it is observed that six components 
(employment, employees mobility, job security, job 
design, results evaluation, and partnership) from eight 
components of high performance of human resources 
has a positive and significant relation with corporate 
entrepreneurship and there is no relation between two 
components of human resources training and rewards 

with corporate entrepreneurship. According to the 
statistical population of current research, i.e. small and 
average companies of Gilan province, it can be said 
that the reason for the lack of correlation of two 
components training and rewards is the Little attention 
of managers to employees training and rewards and 
other researchers have confirmed it. For example 
researches indicate that training is one of the main 
subjects of HRM in most small companies but formal 
training is not considered so much in these companies. 
Despite the positive effect of training on performance, 
in small companies, this effect is no so high because of 
the high cost of education.  

If management includes owners of an institution 
and encourages employees to a higher performance 
and does not pay attention to their payment, the 
organization’s members will criticize, and will have 
low trust and fidelity. The traditional system on which 
a person is evaluated should be corrected, In order to 
assess the performance of the team. Evaluating a 
person’s performance, determining hourly wage, 
personal motivations can force the team members to 
present a perfect performance. So in addition to the 
evaluating actions and giving rewards to employees 
(according to the role they played) management should 
evaluate the team’s works, run profit sharing system, 
share people in the action, give some gifts to the team 
members, and work in such a way that people will be 
encouraged, and work more and do their best efforts 
towards the commitment of the team.  

In the current research it is observed that a 
significant and positive relation is created between the 
high performance of human resources and corporate 
entrepreneurship by entering two adjustor variables of 
procedural justice and organizational citizenship 
behavior and correlation intensity increases 
significantly. Even if there is no correlation between a 
component like rewards or training from the high 
performance of human resources variable and 
entrepreneurship, there will be a correlation by 
entering the procedural justice and organizational 
citizenship behavior which indicates the positive 
importance and effectiveness of these two variables on 
high performance of human resources and corporate 
entrepreneurship.  

According to the high importance of high 
performance of human resources and corporate 
entrepreneurship and discussed contents and previous 
research results it is determined that high performance 
of human resources promotes the qualitative 
relationship between employees and organization, thus 
an innovation will be created. So it can be concluded 
that those organizations which look at their human 
resources as the main assets of organization, give the 
employees this option to express their ideas for a better 
production and presenting creative solutions to solve 
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the problems. If the human resources in organization 
understand fairness and equality in managers’ 
procedures, then they can do their tasks better and they 
will be motivated and relaxed. Managers should pay 
attention to the components of high performance of 
human resources in long-term for stable development 
of organizations through corporate entrepreneurship 
and make plan for them and invest on them and try to 
shape these components despite the procedural justice 
Fairness in employees and also the aspects of 
organizational citizenship behavior such as cooperation 
and generosity. So that by reinforcing these two 
variables in the relation of high performance of human 
resources and corporate Entrepreneurship, 
organizations can compete with their competitors 
without Bureaucratic formalities and in this changing 
era outpace other organizations and achieve a stable 
development. 
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ABSTRACT: Hiccups are involuntary severe spasmodic inspiration of diaphragm and inter-coastal muscles. 
However; from the point view of traditional medicine in Iran, it is defined as the upward movement of stomach 
material and consists of counteraction and expansion movements. It is a movement which exiles the wind from the 
stomach. Hiccups, if held continuously and be chronically, can lead to loss of job and the person suffering from it 
may face mental problems as well as depression in society. There are very few studies regarding hiccup etiology 
recorded in medicine; however, to cure the usual and short-lasting hiccups, some ways as metoclopromide, 
chlopromasins, Baclofen Gabapantin can be used. The cure usually lasts long and is not usually effective and is 
accompanied with chemical drug side effects. There are very comprehensive and various discussions regarding 
kinds, diagnosis, and treatment of hiccups in traditional medicine. However, the discussions have not been studied 
extensively. In the present study, Avicenna’s view and some other ancient scientists' views are under focus and it 
concentrates on hiccups derived from the interaction of huge liver inflammation and its treatments. The kinds of 
hiccups were also discussed. 
[M minae, Q Mohammadi, M somi, M Mosadegh, M Kamalinejad, A Nikbakht Nasirabadi. Hiccups due to 
hepatitis on the base of Iranian Traditional medicine. Life Sci J 2012;9(4):1354-1356] (ISSN:1097-8135). 
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INTRODUCTION 

Hiccups, which are experienced by infants, 
children, and adults, are a kind of strong and 
involuntary breath accompanied with counteractive 
and expanding movements [9].  

Its mechanism is not well recognized in medicine 
and its path physiology is not known. Transient 
hiccups usually occur after stomach distension and 
consumption of alcohol and they are usually cured 
spontaneously or by the use of local and simple 
procedures [2,7,8]. In Iranian traditional medicine, 
hiccups are considered as stomach ailments, and are 
kinds of winds coming out of stomach with 
counteraction and expansion movement of stomach 
[1,2, 3]. If transient, hiccups are not taken serious and 
don’t call for any treatment, yet if they last long and 
are chronically, they will be bothering and need 
immediate treatment [6]. 

Long-lasting hiccups are very rare; however, they 
can lead to job loss, depression, pneumonia, weight 
loss, and sleep disorder [7, 8] and are closely related 
with breath loss, inability to eat, aspiration 
pneumonia. Chronically hiccups can have various 
sources in medicine and may derive from neurologic 
and non-neurologic factors and can be observed in 
diseases such as brain tumour, prostates cancer 

abdomen surgeries, Mioclonose, Ml, Peptic Ulcer, 
Gastritis, Deodonitis, oesophageal reflex, and 
encephalitis. They are mostly treated with 
metoclopromid, Chlorpromazine, Balclofen, and 
Gabapanten [7, 8]. We can prevent depression and 
human mental problems by finding ways to treat and 
understand the cause of hiccups. Although there can 
be found a lot of information concerning hiccups in 
traditional medicine, few proofs can be observed 
regarding its analysis and application. Also, the 
suggested treatments have not been evaluated. In the 
present study, Avicenna's and some other ancient 
scientists’ views have been taken and the cures as 
well as kinds of hiccups are given with their 
treatment. 
METHODOLOGY 

 This is a descriptive study and was performed in 
a 6-month period in the library of Shahid Beheshti 
traditional medicine faculty of Tehran in 
2012.Avicenna's "canon" has been the focus of 
attention and other books like Exir-e-Azam, kholasat-
ol-hekmah of Aqili were also used to understand and 
explain even more. So, the related information were 
searched, extracted, and notes were taken. Then, the 
essential data were classified consulting related 
professors. In the end, kinds of hiccups and their 
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treatments were discussed and analyzed.Hiccups in 
traditional medicine: Avicenna considers hiccups as 
stomach deceases and defines it as various 
combinated movements of Tashannoje1 counteraction 
and Tamadode2 expansion in stomach cardia. It is a 
defensive movement such as a cough [1]. There are 3 
main causes for hiccups, namely, A) suffering of 
stomach cardia B) stomach cardia C) interaction of 
other organs.  
A) There are five kinds of hiccups deriving from 

stomach cardia suffering 
1) Coldness of stomach cardia: 

Hiccups can be caused from everything that 
cools down stomach cardia such as cold air, 
cold humor, cold drugs and foods and icy 
water [11].This kind of hiccups can be found 
in infants, old people and passengers in cold 
air as well as chronicle diseases. 

2) From stomach heat: in high fevers and 
eating hot foods. 

3) Stomach cardia: eating spicy foods like 
pepper, old wine or eating very sour things, 
and pouring infective humor such as 
corrupted food which burn after they are 
corrupt. Also, a pouring bile into the 
stomach cardia.  

4) Tamaddod caused by confinement of wind 
in the stomach cardia which leads to 
Tamadod: This is also high infants special 
after being fed with milk. 

5) Stomach cardia heaviness: It might be due to 
overeating or eating heavy food and pouring 
Lazej phlegm [2]. 

B) Hiccups derived from stomach cardia dryness 
This is of two kinds: 
1) Spasm severe dryness (Tashannoji) which is 

found at the end of severe fevers, extreme 
vomits, and long experience of hunger [11]. 

2) Transient dryness which is removed by a 
little wetness. 

C) Hiccups caused by the interaction of other 
organs 

This is of two kinds: 
1) From the interaction of a single organ like a 

huge liver inflammation, gastritis, and 
encephalitis. 

2) From the interaction of the whole body such 
as fevers which lead to headaches. Also, in 
the illness crisis. 

Hiccups and prognosis 
Hippocrates puts the view that hiccups can 

sometimes be a symptom of some diseases [4]. 
If hiccups are accompanied with red eyes, this is 

seen as bad prognosis and can be a sign of brain 

inflammation, or gastritis, or the inflammation of 
vogues nerve [1, 2]. 

Also, hiccups can be poor prognosis in hepatitis, 
after sever vomiting, especially hematemesis, heavy 
breathing, acute disease, and diarrhea.  

It is fatal; in Zahir. Hippocrates also believes if 
hiccups follow massive hemorrhage, it can be a 
prognosis of bad news [2, 5]. 

Lazej: A sticky wet material. 
Tashannoj: A Contractible Movement from Extreme 
to Center in Muscle, Tendon, Nerve. 
Tamadod: an extension Movement from center to 
both extreme in Muscle, Tendon, Nerve. 
Zahir: A kind of diarrhea same of chicken fecal. 

 
The causes of hiccups caused by interaction of 
liver 

 A feeling of pain and heaviness in RUQ is an 
important sign of liver inflammation and if they come 
with hiccups, it can be symptom of a huge liver 
inflammation [1, 2, 8]. This inflammation can be in 
superior or inferior part of the liver and is due to the 
pressure on stomach cardia. This is of 3 types: 

1) Blocking of inferior side of liver. 
2) Huge inflammation of inferior or superior 

side of liver. 
3) Mesenteric vein blocking  
Diagnosis of hiccups caused by liver 
inflammation are based on the following signs 
and symptoms [1] 
1) Fever 
2) Heaviness of RUQ 
3) Burning of RUQ 
4) Sub-coastal inflammation 
5) Dry coughs 
6) Thirst  
7) Painful RUQ 
8) Loss of appetite 
9) Redness of face and tongue 
10) Hiccups 
 

Hiccup treatment 
In Iranian traditional medicine, there are 

many various treatments for hiccups which we refer 
to some as following. Vomiting can sometimes treat a 
slight hiccup. One of the essential treatments of 
hiccups is Castrum (jond-e-bidastar) which is 
dissolved in water, water rose, or vinegar and taken 
by patients. This drug can treat sever and chronic 
hiccup, [6]. Of other drugs, chicory, seed, and root of 
chicory continually used in liver ailments can be used 
for treating hiccups caused by hepatitis [1]. In 
resources of traditional medicine, chicory and its root 
can open up the blockage of liver. 
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CONCLUSION  
Hiccups are stomach deceases and are defined 

as movements of stomach material in stomach cardia. 
The movement of stomach is to remove material. 
However, it is a respiratory disease in medicine. To 
cure this in medicine metoclopramide are used. 

These are mostly to prevent hiccups, yet in 
Iranian traditional medicine, treatment is done by 
removing the real cause. 

In common hiccups Castrum (jond-e-bidastar), 
Eyaraj-e-Figra, Artemisia Absinthiun, Indian Salt, 
Oxymel Urginea Maritina (sekanjabin-e-onsoli), 
Trigonella Foenum Graecum, combination of Costus 
Costus, crocus Sativa, Roses, are used. 

Also, holding breath, copping stomach, copping 
between shoulders, and long sleep is also 
recommended to treat hiccups. 

However, different kinds of hiccups caused by 
different factors require various treatments. In 
hiccups caused by liver inflammation, the 
inflammation needs to be treated first. Hiccups 
accompanied with heaviness and pain in RUQ can be 
sign of hiccups in interaction with liver 
inflammation. 

This study states that hiccups can be sign of 
some diseases and prognosis of them.With the careful 
study of its kind, one can treat and remove the very 
cause of them. 

It seems that hiccups caused by interaction of 
other organs have been ignored and the decease has 
become chronic due to not being diagnosed. 

Future studies on this field can shed light on fast 
and exact treatment of hiccups with knowledge of 
various kinds.   
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Abstract:This study first intend to identify a pattern of local leadership for government and non-government 
newspapers, and secondly, to compare the pattern of leadership in the government and non-government newspapers. 
For this purpose, first, all leadership models have studied and 134 parameters as parameters of local leadership 
model have received combining them with Islamic leadership model that is appropriate to the circumstances of 
Islamic republic of Iran. These indicators provided for 56 professors of media management and newspaper 
managers. After factor analysis, 68 statements were classified in four classes that the charismatic leader with 32 
statements, learning factor with 18 statements, values - ethnics factor with 12 statements and communications skills 
(empathy) with 6 statements were obtained. After implementing a questionnaire in pilot environment and calculating 
Cronbach's alpha, six statements were removed. And finally the charismatic leadership factor with 32 statements, 
learning factor with 16 statements, values - ethnics factor with 9 statements and communications skills (empathy) 
with 5 statements were obtained.  
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1. Introduction 
1. IntroductionIn 

The last phase of the research aimed to identify 
possible differences in the pattern of governmental 
and non-governmental leadership, the questionnaire 
distributed among employees of four papers were 
collected. The results of the analysis of the data 
shows that in all four dimensions Charisma, learning, 
values - ethics and empathy, there is significant 
differences between the patterns of leadership in 
government and non-government newspapers. The 
success of an organization in meeting its social 
objectives and responsibilities largely depends on its 
managers. If managers can perform their duties in an 
excellent manner, the organization reaches its goals. 
The goal of managers is to add value and achieve 
efficiency. For this purpose, managers do duties such 
as planning, organizing, staffing, leading and 
controlling (Iranzadeh and others, 2007, 56). The 
competent manager and professionals are expected 
that using the principles of management, deployment 
best methods, and good human relations and the 
appropriate management style can create a creative 
and productive organization in order to achieve 
organization goals and prepare an environment free 
from anxiety (Haghani et al, 2010, 164). 
2. Problem statement: 

Today, most organizations require rapidly 
changing to maintain their competitive position. To 

achieve this, organizations should have leaders and 
staff that are adaptable and work effectively, improve 
systems and processes continuously and are customer 
oriented. Considering in different organizations can 
find out that great leaders do make a big difference. 
Effective leaders are those that find out results in a 
certain time framework to be effective for the 
industry and their business. Today, attention devoted 
to the planning and process is not enough people 
develop programs and manage and implement 
processes. As a result, it is expected that future 
leaders pay attention to developing individuals in the 
organization more. Therefore, organizations need to 
have leaders who evolve organizations by the 
phenomenon with greater ability in order to survive 
and grow. These leaders are responsible, use their 
imagination and try to make their imagination come 
true, make followers motivated to be commitment 
and voluntary participation and give them energy and 
finally conduct organizations toward learning 
organizations that can identify environmental needs 
and provide tools for their coordination with it. Such 
leaders are called transformative leaders. 
Transformative leaders pervade in beliefs, values and 
goals of followers and have great influence on their 
followers. The followers of these leaders feel trust 
and loyalty (soltani, 1991, 18-19).  

Also, from point of view of Islam, leaders and 
their leadership style is important. Management and 
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leadership are part of a mission (mission is generally 
confined to the prophets) and the leader should 
accept sense of public commitment of the fate of man 
and society, focus on the evolution of greatest human 
traits, being far away self-centered and 
comprehensive following prophets as a principle. 
Otherwise, leadership and management will be 
instrument in economic and political power men and 
serves to increase their wealth and power. In Islam, 
the leadership and management is an obligation, a 
duty, a trustee and a huge responsibility on the 
shoulder of a divinely appointed and qualified and 
they have a heavy responsibility for it. Muslim 
leaders find themselves as same as their subordinates 
and their subordinates as same as themselves that are 
not different in term of human dignity and they are 
responsible for their leadership as a trustee and divine 
duty and they should consider this as a hard divine 
test. Leadership role (from Islam point of view) is to 
bring prosperity and actualize talent in divine way. 
Media management and specially newspaper 
management are no exception. However the media, 
despite many similarities with other educational 
institutions, has features that make it different from 
the other. Economically, the media should be able to 
provide financial and reinsurance. In term of human 
and institutional, media institution utilizing expert 
and efficient human resources in content production 
and processing needs to consider their educational, 
financial and psychological need and by coordination 
and continuity of human resources, nurture and 
encourage each employee to achieve maximum 
performance and personal development. Another 
interesting point is that, in addition to the common 
features among the media institutions, each media 
such as radio, TV and press has special features that 
these features according to specific requirements 
require norms and principles of management (Badiee, 
2007, 6-7). 

However, many management experts discussed 
about compatibility of west management with 
national culture in the developing countries. Some 
basic questions that can be investigated in relation to 
this subject is that despite an effort in the West to 
apply management models, why performance of 
organizations in these countries in comparison to 
developed countries is highly undesirable? Despite 
management courses in different levels of 
universities and institutes and development in most 
developing countries, why many managers do not 
have the necessary power to run and manage their 
organizations effectively? Why the knowledge and 
skills that managers learned in developing countries 
and is based on based on the ideas and experiences of 
western management, cannot make necessary 

functionality to allow managers to increase the 
effectiveness of their organization? 

Does today’s management system which 
originates in the theory of the West and is deeply 
influenced by the social context, is fully transferable 
to other countries? Is that comprehensive so that 
despite political, economic, social and cultural 
differences in countries can have the same function in 
all societies? (Labaf, 2004, 115) 

With regard to the results of research that has 
been done during last 30 years, it is clear that the 
main challenge faced by the Iranian media is media 
management. So, this study is intended by providing 
a model of leadership specific for local government 
and non-government newspapers, takes a step toward 
solving this problem. Therefore, since transformative 
leaders that have Islamic ethnics and are effective, 
are consider a strategic advantage for any 
organization and due to unique cultural and religious 
conditions in the country and since Islamic 
management is a school mission and school mission 
is to provide solutions that are consistent with the 
concept of justice (Afjei, 1999,10), The main 
question of this research is that: 

What is appropriate and load leadership model 
for newspapers in Iran? And how leadership style of 
government and non-government newspaper differ 
from each other?  
3. The necessity and importance of research 

The most important asset of any organization is 
its human capital, or intangible assets. Human 
resource leadership as the richest source of 
organizational requires effective leadership style. 
Manager should recognizing and diagnosing a variety 
of individual, environmental and organizational 
factors that among the factors are employee 
motivations and their career aspirations; uses an 
effective leadership style. Finally, the move would 
guarantee the effectiveness of the management and 
success of the organization in achieving its goals 
(Iranzadeh, 2007, 65).  

The concept of leadership and the need to 
design and use of local patterns is as important as 
leader Khamenei has often referred to this category: 

“I have repeatedly emphasized that we should 
take country spirit and content of Islam, not alienated 
school, Cultures were asked to speak and think the 
way they become popular in the world; they would 
have preferred it to other countries and peoples of 
other nations to accept the same. We should not give 
in others counsel about ourselves; we should follow 
what is good and our need and what is right 
according to our faith and that is, Islamic law and 
Islamic mortgage and Islamic way; what we have 
defined Islamic regime according to it and called 
religious democracy “. (Islamic revolution eader 
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remarks in a meeting with officials of the Islamic 
Republic of Iran – 2002/08/20) 

According to what is mentioned and due to most 
studies done in our country in field of newspaper 
management is more related to media economic and 
media ownership, this study firstly can help 
newspapers managers selecting appropriate local 
leadership patterns according to cultural and local 
conditions communicate more effectively and 
increase employee effectiveness. Secondly, given that 
this study focuses on national and religious culture, is 
considered as a complement to the field of leadership 
studies.  
3. Research objectives 

Ideal: Effective leadership in the media 
(emphasizing on leadership in the newspapers) 

Main: Design a local leadership model for 
newspapers 
Specific objectives 

1- Identify leadership patterns between 
government and non-government 
newspapers in term of charisma 

2- Identify leadership patterns between 
government and non-government 
newspapers in term of learning 

3- Identify leadership patterns between 
government and non-government 
newspapers in term of value-ethics 

4- Identify leadership patterns between 
government and non-government 
newspapers in term of communication skills 

 
3.1. Leadership 

Leadership and its impact on organizational 
effectiveness have a long history and have been 
reviewed and discussed by experts in this field; so 
that the leading experts have been selected different 
ways to recognize the relationship between 
leadership and organizational effectiveness and have 
proposed several theories based on it. Discussions 
started by personality theories. These studies 
discussed about the traits of great leaders that leader 
was described by internal characteristics who was 
born with them. These studies shown that personality 
traits may increase the possibility of successful 
leaders but no one can guarantee their success, 
behavioral theories focus on this issue was that 
effective leaders show what behaviors and in 
contingency theories, recognizing conditions and 
acting according to that, was the key of leaders 
success.  

In recent years and in informed return about 
judgments related to the personality theories of 
leadership and in new format under titles such as 
documents and theories of leadership, leadership 
theory of charisma, servant leadership, excellence 

leadership and transformational leadership theory, 
specific stimulus is performed. Characteristics of 
recent theories are that they are looking to include 
factors that are internal to motivate people to do so 
effectively. (Mortazavi et al, 1384, 169) 
3.2. Leadership style 

The way that leader use his power to achieve 
goals is called leadership style (Rezaeian, 2004, 18). 
Leadership style means knowledge and ability to 
perform certain tasks requiring skill in techniques and 
special tools for practical competence in behavior and 
activity. (Saatchi et al, 2010, 347) 

Leadership style is the way leaders influence on 
their followers through it and is continued behavioral 
pattern of manager that he/she shows when 
conducting organization and employees activities 
(Moshabaki and Doostar, 2006, 220) 

If the manager wants to be successful, his 
success is through the use of best management style 
that help mental health of the employees and make 
them independent on work environment and motivate 
all of them to work (Haghani et al,2010,165) 

Some of the leading models for local leadership 
model used in this study include: transformative 
leadership, servant leadership, spiritual leadership, 
charismatic leadership, participative leadership, 
emotional leader, powerful leadership, fatherly 
leadership, capability leadership and Islamic 
management. 
3.3. Islamic management 

In Islam, leadership and management is a duty, 
an obligation, a trustee and a huge responsibility that 
chosen and qualified people are in charge of it and 
they have a big responsibility. In Islam, managers 
and leaders find themselves as same as their 
subordinates and their subordinates as same as 
themselves that are not different in term of human 
dignity and they are responsible for their leadership 
as a trustee and divine duty and they should consider 
this as a hard divine test. Leadership role is to bring 
prosperity and actualize talent in divine way. Islamic 
management means managing Islamic affairs in an 
Islamic way. In other words, in Islamic management, 
not only affairs should be Islamic and be true in term 
of Islam, but they should be done Islamic, i.e. should 
done trough Islamic ways (Baher, 1991, 16). 

Islamic management is such management that 
both in term of epistemological foundations and 
ontological foundations and both the method and goal 
is based on the principles of holy religion and 
morality. Therefore, in Islamic management not only 
manager should have Islamic piety but also his 
management should be based on Islamic values 
(Baher, 1991, 16) 

Research Background 
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Looking at the history of the debates among the 
studies has done show that most of the arguments in 
this regard have the economic approach. In other 
words, the study of economics in the media is 
highlighted more than other dimensions of 
organization management. Picard studied government 
interference in the media market and investigated 
issue of how government can enhance social 
objectives conducting media market through 
regulation and subsidies and special favors 
(Rashkiyani, 2006, 50). In other research, Alexander 
studied on media industry and economic principles 
applied by them and provide an analysis of global 
integration of these industries. 

Also, Gershoon studied on the growth and 
increase of companies and media organizations 
emphasizing on environmental exploring and 
development strategy.  

Lavin and Wakman consider some of some of 
the factors that distinguish media organization from 
other organizations such as the nature of the product, 
types of employees, specific institutional variables 
and the unique role of the media organizations in the 
society (Rashkiyani, 2006, 50). 

However, about related research in the country, 
research investigation suggested that valuable and 
useful research has been done that have similarities 
with the subject. Among these categories, the 
research of Dr. Majid Tehranian, titled “Media 
Management” can be stated as scientific researchs in 
the field of scientific media management has been 
released in our country. (Rashkiyani, 2006, 51) 

He studied on how media manage in policy 
dividing media into three categories: the private 
media, the  public media and the governmental media 
and after providing some indicators to achieve media 
management “stable”, “growing” and “influence” 
refers to the most important problems in media 
management in Iran and considers these problems 
over years as: 

1- Passivity (leaders ignored the demands of 
the state and people) 

2- Lack of job dependence (weak in academic 
and scientific expertise among media 
managers) 

3- Illusion of importance (narcissistic 
professional media managers) 

4- Rent distribution (among the media 
managers) 

5- Drop off (communication management in 
Iran does not complete media management) 

6- Low productivity (both in products and in 
the media products and productivity 
indicators of human resources working in 
the media of Iran) 

7- Weakness of civil society institutions 
(managers are not relying on the audience 
and people)  

 
Other research is a research studied by Dr. Ali 

Asghar Mahaki titled press management in Iran 
(identifying current and optimal management model 
in Iran from journalists and media managers’ point of 
view and comparing their perspectives) has been 
developed as Master thesis at Allameh Tabatabai 
University in 1998. The results show that there is 
significant difference between current and desired 
organizational management in the press. 
4. Research method 
    This study combines quantitative and qualitative 
methods. First, the local leadership patterns designed 
using qualitative way and exploratory factor analysis 
and then using the navigation model of leadership, 
government and non-government newspapers have 
been compared with each other. 
4.1. Research questions 
Main question: 
What is appropriate and load leadership model for 
newspapers in Iran? And how leadership style of 
government and non-government newspaper differ 
from each other? 
Sub questions: 
Are leadership pattern of government and non-
government newspapers different in term of 
charisma? 
Are leadership pattern of government and non-
government newspapers different in term of learning? 
Are leadership pattern of government and non-
government newspapers different in term of value-
ethnics? 
Are leadership pattern of government and non-
government newspapers different in term of 
communication skills? 
4.2. Reliability and Validity 
Validity means that measurement tool measures 
desired characteristic not other characteristic and 
reliability means that if a measured subject be 
measured by the same tool and under the same 
conditions again, the results are somewhat similar, 
accurate and reliable (Poorkazem and Shakeri 
Navaee, 2004, 53). 
4.3. Content validity 
The result of Content validity of the measure tool of 
leadership style using opinions of some media 
management professors who had teaching experience 
or experience working in the national press – was 
confirm of received parameters.  
4.4. Structure validity 
For a more precise measure of credit of measurement 
tool, its structure validity was investigated. After that, 
the results of structure validity using confirmatory 
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factor analysis separately for each of the learning 
organization is shown in a Table and the load factor 
of each index factor, was analyzed. 
4. 5. Measuring reliability of measurement tool 
To measure reliability of measurement tool, 
consistency reliability of the questionnaire were used. 
This reliability is a test of the consistency of the 
respondents answered all questions in a measure or a 
questionnaire. Since questions are independent 

measures of the same concept, they are correlated 
with each other. The most commonly used test for 
internal consistency reliability is Cronbach's alpha 
coefficient that used for questions or multi measure 
classes. In this study, internal consistency reliability 
test was done using Cronbach's alpha coefficient 
which indicates high reliability of measurement tool. 
 

 
Table 1. Parameter 
Row Parameter Initial Alpha Deleted statements Final Alpha 
63 Charisma 0.67 - 0.67 
64 Learning 0.02 40 , 44 0.70 
65 Value-Ethnics -0.16 51, 52, 62 0.75 
66 Empathy -0.11 68 0.70 
 
4.6. Statistical population and sample size 

Statistical population of this study for designing a 
leadership model is 56 Media Management 
professors and people who have over five years 
management experience in the national press that was 
selected by snowball method. 

Also, the statistical population to compare 
leadership of government and non-government 
newspapers are all employees who are directly and 
indirectly associated with the manager of four 
government newspapers which respectively are: 

 Non-government newspaper A: 12 people 
 Non-government newspaper B: 9 people 
 Government newspaper A: 15 people 
 Government newspaper B: 11 people 

 
5. Data analysis 

After factor analysis, using varimax rotation, 
statements were grouped in four factors. The results 
show that after factor rotation, a total of 4 factors are 
explained 100% of the variance. The result of factor 
analysis shows that 36% of variable variance is 

explained by the first factor, 28% by the second 
factor, 19% by the third and 17% by the fourth factor. 
Totally, these four factors explain 100% of the 
variance. 
 
Table 2. Explained variance 
First Number Explained 

variance 
Cumulative 
percent 

1 36.022 36.022 
2 27.856 63.878 
3 18.834 82.712 
4 17.288 100.000 
 

In order to reduce the number of statements, 
minimum coefficient was assumed 8.0 that this 
increased the number of statements to 68.  
5.1. Reliability Analysis 

To measure the reliability of made tool, 
questionnaire was filled by 53 employees of both 
government and non-government newspapers that six 
statements were eventually removed. The results are 
as follows: 

Row Parameter Initial Alpha Deleted statements Final Alpha 
63 Charisma 0.67 - 0.67 
64 Learning 0.02 40 , 44 0.70 
65 Value-Ethnics -0.16 51, 52, 62 0.75 
66 Empathy -0.11 68 0.70 
 

In the final stage to identify possible 
differences in the leadership pattern of governmental 
and non-governmental newspapers, this questionnaire 
distributed among 47 people who work directly with 
the manager in four government and non-government 
newspapers and then collected. The results are 
presented as follows: 
5.3. The study of variables distribution 

To check variables distribution as normal or 
abnormal, we use Kolmogrof- Smirnof test. This test 

checks variable distribution and approximated normal 
distribution and significance or non-significance of 
differences between variable distribution and normal 
distribution. If significance degree (Sig) of 
Kolmogrof- Smirnof test is less than 0.05, it shows 
that there is significant different between variable 
distribution and normal distribution. In other words, 
variable distribution is abnormal. However, if 
significance degree is more than 0.05, it shows that 
there is not significant different between variable 
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distribution and normal distribution and variable distribution is normal. 
Scales Statistics Test values Distribution status 

Average Standard deviation Kolmogrof- Smirnof value Significance level 
Charisma 48.7 8.0 1.274 0.078 Normal 
Learning 45.7 5.4 1.371 0.047 Abnormal 
Value-ethics 55.5 8.1 1.235 0.094 Normal 
Empathy 53.6 10.5 1.031 0.238 Normal 
 

The results of Kolmogrof- Smirnof test 
show that there is significant different between the 
distribution of three variables charisma, value-ethics 
and empathy and normal distribution.  In other 
words, it can be said that these three variables are 
normal distributed. However, the results of 
Kolmogrof- Smirnof test for learning variable show 
that there is significant different between the 
distribution this variable and normal distribution 
(Significance value is less than 0.05).  So, 
distribution of learning variable is abnormal. 
One of the main assumptions of parametric tests to 
examine relations between variables is variables 
distributed normally. Therefore, according to the 
results of Kolmogrof- Smirnof test it can be 
concluded that to compare leadership pattern in 
government and non-government newspapers in term 
of charisma, value-ethics and empathy, parametric T 

test for two independent samples and to compare the 
difference of leadership pattern in two groups of 
government newspaper in term of learning, 
nonparametric Uman Whitney test can be used. 
There is difference between nominal two-sided T test 
of independent variables (government and non-
government) and dependent variables (Charisma, 
learning and empathy variables). This test compares 
average of two groups (government and non-
government) in term of dependent variable score and 
examines significance or non-significance degree of 
mean difference between the two groups. Uman 
Whitney test is like T test but since this test is 
nonparametric, averages convert to rating averages 
and rating average for two groups is compared.  

First question: Are leadership patterns in 
government and nongovernment newspapers 
different in term of the charisma? 

 newspaper numbers average Standard deviation T Significance 
Charisma Government 26 42.7484 4.20736 10.259 0.000 

Non-government 21 56.1343 4.72954 
 

According to the above table, the average 
for charisma variable in government newspaper in 
range from 0 to 100 is 42.7 and in non-government 
newspaper is 56.1. T value is 10.259 and its 
corresponding significance is 0.000. These results 
indicate that by acceptance 1% error and 99% 
confidence, observed different between averages of 

two groups is significant. So, it can be said that 
average score of leadership pattern in non-
government newspaper in term of charisma is 
significantly more than government newspaper. 
Second question: Are leadership patterns in 
government and nongovernment newspapers 
different in term of the learning? 

 newspaper numbers average uman Whitney Significance 
Learning Government 26 13.50 351.0 0.000 

Non-government 21 37.00 
 

According to the above table, the average 
for learning variable in government newspaper is 
13.5 and in non-government newspaper is 37. 
Significance according to uman Whitney test is 
0.000. These results indicate that by acceptance 1% 
error and 99% confidence, observed different 
between averages of two groups is significant. So, it 

can be said that average score of leadership pattern in 
non-government newspaper in term of learning is 
significantly more than government newspaper. Third 
question: Are leadership patterns in government and 
nongovernment newspapers different in term of the 
value-ethics? 

 newspaper numbers average Standard deviation T Significance 
Value-ethics Government 26 62.2032 2.68392 18.329 0.000 

Non-government 21 47.1487 2.93762 
 

According to the above table, the average 
for value-ethics variable in government newspaper in 
range from 0 to 100 is 62.2 and in non-government 

newspaper is 47.1. T value is 18.329 and its 
corresponding significance is 0.000. These results 
indicate that by acceptance 1% error and 99% 
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confidence, observed different between averages of 
two groups is significant. So, it can be said that 
average score of leadership pattern in government 
newspaper in term of value-ethics is significantly 
more than non-government newspaper.  

Fourth question: Are leadership patterns in 
government and nongovernment newspapers 
different in term of communication skills (empathy)? 

 newspaper numbers average Standard deviation T Significance 
Empathy Government 26 62.1368 4.72371 15.051 0.000 

Non-government 21 43.0688 3.74998 
 

According to the above table, the average 
for empathy variable in government newspaper in 
range from 0 to 100 is 62.1 and in non-government 
newspaper is 43.1. T value is 15.051 and its 
corresponding significance is 0.000. These results 
indicate that by acceptance 1% error and 99% 
confidence, observed different between averages of 
two groups is significant. So, it can be said that 
average score of leadership pattern in government 
newspaper in term of empathy is significantly more 
than non-government newspaper.  
 
6. Conclusions and recommendations 

This study was conducted to achieve two 
main goals; firstly, to identify a pattern of local 
leadership for government and non-government 
newspapers, and secondly, to compare the pattern of 
leadership between government and non-government 
newspapers. For this purpose, first, all leadership 
models have studied and 134 parameters as 
parameters of local leadership model have received 
combining them with Islamic leadership model that is 
appropriate to the circumstances of Islamic republic 
of Iran. These indicators provided for 56 professors 
of media management and newspaper managers. 
After factor analysis, 68 statements were classified in 
four classes that the charismatic leader with 32 
statements, learning factor with 18 statements, values 
ethnics factor with 12 statements and 
communications skills (empathy) with 6 statements 
were obtained. After implementing a questionnaire in 
pilot environment and calculating Cronbach's alpha, 
six statements were removed. And finally the 
charismatic leadership factor with 32 statements, 
learning factor with 16 statements, values - ethnics 
factor with 9 statements and communications skills 
(empathy) with 5 statements were obtained.  
In the last phase of the research aimed to identify 
possible differences in the pattern of governmental 
and non-governmental leadership, the questionnaire 
distributed among employees of four papers were 
collected. The results of the analysis of the data 
shows that in all four dimensions Charisma, learning, 
values - ethics and empathy, there is significant 
differences between the patterns of leadership in 
government and non-government newspapers. 

 The average score of leadership pattern in 
non-government newspaper in term of 
charisma is significantly more than 
government newspaper.  

 The average score of leadership pattern in 
non-government newspaper in term of 
learning is significantly more than government 
newspaper.  

 The average score of leadership pattern in 
government newspaper in term of value-ethics 
is significantly more than non- government 
newspaper.  

 The average score of leadership pattern in 
government newspaper in term of empathy is 
significantly more than non-government 
newspaper.  

 
7. Suggestions: 

1- It is suggested that the obtained leadership 
pattern implement in all the newspapers in the 
country that managers aware of point of view 
of those who work for them. This is important 
because managers’ understanding about 
leadership patterns often does not match with 
their employees. 

2- Something should prepare to increase security 
of employees of the public sector in term of 
job and employment conditions. So, they can 
show their own creativities and abilities more 
comfortable. 

3- It is suggested that managers of government 
newspapers force their employees to increase 
their knowledge using rewarding or publishing 
tools because, unlike non-government 
newspapers, government newspapers 
employees have not a concern about their job 
security even newspapers company give more 
financial such as loans to their employees. 
Although it has positive result, but causes 
some employees don’t effort to enhance their 
abilities. 

4- It is suggested that government newspaper 
boss should judge fairly about government 
managers and their performance and do not 
interfere their partisan interests. 
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5- It is suggested that newspapers managers - 
both government and non-government - effort 
more to empower their audience and increase 
the power of their readers. 
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Abstract: The aim of this purpose was to compare of the dangerous agents of injury in the three martial art fields: 
Karate, Kyokushin ka, Aikido. The present research is the lasting research that has been analyzed injuries in three 
last months. The samples of research include 90 Aikido players, 73 Kyokushin ka players, 70 Karate players (with 
mean and standard deviation age 15.9 ± 1.6 year, high 168.9 ± 6.3 cm, weight 58.5 ± 7.1 kg) from Shiraz clubs. The 
samples were selected availability and purposefully. The questionnaire of Destamp et al. (2006) was used to collect 
data and Χ2 test was used to analyze data. The results showed injuries in Aikido was (56.3 percent), Kyokushin ka 
(24.1 percent) and in Karate (19.5 percent). There were sprain injuries in Karate (31.2 percent), strain injuries in 
Kyokushin ka (29.6 percent) and bruised injuries in Aikido (32.3 percent). The injuries of lower organs were more 
than other organs in all three fields, in Aikido (68.4 percent), Kyokushin ka (34.9 percent) and Karate (41.3 percent). 
Also, the partners’ technical error in Karate (30.3 percent), Kyokushin ka (23.7 percent) and partners’ knockdown in 
Aikido (29.9 percent) were known as important mechanics of appearing injuries. Generally, few injuries in Karate 
(70.6 percent), Kyokushin ka (59.2 percent) and Aikido (60.5 percent) have been more than middle, violent, and 
very violent. The amount of injuries during exercise (80.6 percent) was significantly more than competition (19.4 
percent) in all three fields. The measure of injuries of dominant side in Aikido (51.4 percent) and Karate (45.9 
percent) were observed significantly further than non-dominant side position. However, there was not the significant 
difference in Kyokushin ka. Aikido is an encounter sport, nevertheless the control ways of Karate were done under 
the semi – encounter laws and it causes fewer injuries in this way.  
[Ghofrani Mohsen, Mousavi Seyyed Hamed. The comparison of injuries in boys’ amateur epical athletes in 
three fields: Kyokushin ka, controlling Karate and Aikido. Life Sci J 2012;9(4):1365-1371] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 206 
 
Key words: amateur epical athletes, Aikido, Karate, Kyokushin ka 
 
1. Introduction 

The martial arts have originated from China, 
Korea and Japan including many different fighting 
techniques without the use of any weapons. The key 
benefits of these exercises are self-defense, improving 
physical fitness, flexibility and self-confidence. Today, 
East Asian martial arts have been widely expanded 
among the world's young and adolescents. During 10-15 
years recently, these martial arts have been increasingly 
grown so that women apply these exercises for 
improving their health and defense skills efficiently (2). 
For example, in small countries like the Netherlands and 
Belgium, about nine-thousand boys and girls 
participated in Taekwondo and Karate and twenty-three 
thousand were included in other fields of martial arts in 
the Olympic torments and the world championship. The 
number of children participated in the U.S martial arts 
matches were about one-million children (18). Also, due 
to the dramatic movements in martial arts, children are 
keenly interested in these activities.(2) these exercises 
can be Karate ,Aikido, Kyokushin ka which have 
established favorably in the country. In one hand, the 
incidence of injuries in martial arts is an inevitable 
process like other crashing sports and athletes of these 
exercises are mostly susceptible to risky events. In the 

other hand, the high number of interested people in 
these martial arts along with particular rules and 
techniques have influenced on the number of injuries in 
this sports but it is not clarified the real differences of 
these exercises yet.  In addition, there have not been 
carried out any domestic studies in this regard. 
Researchers in a review study compared the distribution 
of the injury in the fields of Kyokushin ka , Aikido and 
Karate in terms of sex, type, mechanism and the areas 
of injury; the results of this study showed that generally 
in martial arts. The rate of injury in girls is lower than 
boys. Based on injury-based areas, the upper limb in 
Kyokushin ka, head and face in Karate and lower limbs 
in Aikido confront with the highest rate of injury; in 
terms of injury, sprain in kyokoshin ka and Aikido and 
nose-bleeding in Karate have been reported. Kicking in 
Kyokushin ka, fisting in Karate and doing cycling kicks 
in Aikido are mechanisms making the related injuries 
(8). The other research results in terms of 5 martial arts 
injuries showed that there is a significant difference 
between difference martial arts and their type and 
distribution so that the risky agents in Aikido 59%, 
Taekwondo 51%, Kong-fu 38%, Karate 30% and Tai-
chi 14% were reported. In addition, the risky agent of 
multi-injuries in Aikido is shown three-fold than Karate. 
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In the field of injury, sprain in Aikido, strain in 
Taekwondo and Karate, bruise in Kong-fu and Ti-chi 
have been known as the greatest injuries in this regard. 
Based on injury areas, it is obvious that the risky injury 
of hand and neck, hip, upper and lower limbs were 
higher in Aikido than Karate (25). German researchers 
also studied the prevalence of the injury in 15017 
martial-workers, 18 year old in 5 martial arts fields. 
Their results indicated that Taekwondo (36%) in 
compare to Karate (31%) and Judo (7%) had the highest 
degree of injury. Also, 95% of these injuries were in 
moderate level (2). Johnson studied the Karate-ka 
athletes and their injuries in a research and concluded 
that the head and neck injuries(51.3%), spinal 
injuries(23.7%), upper limbs injuries(10.5%), lower 
limbs injuries(7.9%) and other areas 6.6% were taken 
place in this regard (12). Boss evaluated 1284 martial 
arts athletes in 642 tournaments with their movies in a 
research and the results showed that from these 642 
tournaments, 182 cases refer to head injuries, 106 cases 
about muscular skeleton injuries, 91 subjects in the field 
of respiratory disorders, 83 cases for minor injuries, 173 
matches due to the end of tournaments period and 7 
matches were stopped for disqualification; he also 
concluded that the highest force happening on the head 
during tournaments is the main reason of these head 
injuries among athletes (5) the researches carried out in 
the field of martial arts injuries are at least limited and 
they have been carried out on few sport fields or the 
only age variable has been considered as the main 
parameter  of injury areas. The prevalence of fighting 
injuries in one hand and extra expenses and losing 
injured athletes forever in the other hand representing 
the necessity of reducing these injuries as possible; thus 
the sophisticated analysis of these injuries' type and 
risky factors in terms of health has been considered as 
the prevention planning of the injuries. Based on this, 
we have carried out and compared the most risky agents 
of Karate, Kyokushin ka and Aikido to show the lowest 
risk for athletes. 
2. Material and Methods  

The present study is based on a descriptive-
comparative and past-view research which has been 
studied injuries happened 9 months ago. The statistical 
sample of the study including all Karate-ka and 
Kyokushin ka-ka which firstly were active as randomly 
in Shiraz fighter clubs in 1389.' Few clubs were 
randomly selected, 70 Karate-ka and 73 Kyokushin ka-
ka (amateur).  

In other hand, because of confined number of 
participated clubs, all amateur Aikido (90 ones) were 
taken up randomly in the study. The range of the subject 
was between: 14-20 year old, 168+6.3cm, 58.5+7.1 kg. 
A balanced questionnaire form was applied to collect 
the related data (Destamb and et.al, 2006, questionnaire 
form)(9) this questionnaire was consisted of two parts: 
the first part relates to players personal background 
including age, height, weight, dominant position, 
activity period, practice hours per each session and the 
second part refers to the prevalence of injury in both 
practice and competition hours, injury mechanism, 
injury type and vulnerable areas to injury and the 
outbreak of injury in dominant and non-dominant 
positions. It is remarkably noted that the context 
authenticity of the questionnaire was submitted by 5 
professional sport physicists. In order to reach to 
internal reliability of the questionnaire of 30 athletes in 
Shiraz city during two-weeks, the related questionnaire 
was completed by the use of Cronbach alpha 
coefficient, 86%.  In this research, the intensity of the 
injuries was based on Desemb standard method (2006); 
due to the athlete's absence for the related injury. These 
are categorized into 4 groups: 

Low (not to have absence and continue activity), 
moderate (more than one session and lower than 8 days 
absence from activity), intense (absence from activity 8-
30 days) and very intense injury (absence more than 30 
days from activity). The data collecting method was that 
the researcher is being participated in the exercise 
location by the written permission of Aikido, 
Kyokushin ka and Karate federation; then, he gives 
questions to all the subjects and interview with athletes 
to complete the answers. It must be noted that, the 
diagnosis of all injuries was submitted by the related 
physician during tournaments.  In addition, only low 
injuries were recorded during exercises. In descriptive 
level, the statistical indices including the mean, criteria 
deviation, distributions and percents were used and 
inferential level, the comparison of injury prevalence in 
each field of Aikido, Karate and Kyokushin ka was 
assessed by K-test efficiently. It should be noted that, 
due to few cases lower than 5 and impossibility of 
inferential statistic; the results were stated as 
descriptive.' Also, Cronbach alpha coefficient was used 
to determine the internal authenticity of the questions. 
The low level of alpha (p<5%) was considered as 
significant have used SPSS 17 software and K-test and 
Excel for plotting diagrams.  

Table1. The background and practice degree per session and week. 
Practice per week (session) Practice per session (hour) Sport record(year) 

C.D Average C.D Average C.D Average 
Karate 1 3.6 0.5 1.8 1.2 2.7 

Kyokoshin ka 0.6 3.1 0.3 1.6 1.1 2 
Aikido 1.5 3.7 0.2 1.6 2.4 4.1 
Total 1.1 3.5 0.3 1.7 2 3.1 
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The results showed that in general 732 
injuries were recorded in three Karate, Kyokushin ka 
and Aikido. Sport fields; 471 injuries (523.3 injuries 
in each 100 athletes) in Aikido, 152 injuries (223.5 
injuries in each 100 athletes) in Kyokushin ka and 
109 injuries (181.65 injuries in each 100 athlete) 

were taken place in Karate. The K-test results 
representing that the degree of happen injuries in 
Aikido and per 100 people was significantly higher 
than Karate and Kyokushin ka (X2 = 448.46, 
P=0.000) (table.2) 

Table 2. The number of percent and happened injuries proportion 
Karate  Kyokoshin ka Aikido Total 

 Percent% Number Percent% Number Percent% Number Percent% Number 
Injury number 14.9 109 20.8 152 64.3 471 100 732 

Injury ratio per 100 people 19.5 181.65 24.1 223.5 56.3 523.3  

As shown in table3, the results indicated that in Karate, sprain injuries (31.2%), in Kyokushin ka strain 
(29.6%) and in Aikido (32.3%) bruise were the highest degree of injuries. In sum, sprain (28.7%), bruise (28.7%) 
and strain (20.5%) injuries were the most common injuries in the present study. (X2 = 695.8, P=0.000) 

Table3. Type of happened injuries 
Karate Aikido Kyokoshin ka Total  

Percent% Number Percent% Number Percent% Number Percent% Number 
Bruise 30.3 33 32.3 152 16.4 25 28.7 210 
Sprain 31.2 34 28 132 28.9 44 28.7 210 
Strain 6.4 7 20.8 98 29.6 45 20.5 150 
Break/cutting 11.9 13 1.7 8 14.5 22 5.9 43 
Nerve disorders 0 0 7.2 34 1.3 2 4.9 36 
Fracture 2.8 3 4.9 23 3.9 6 4.4 32 
Brain  stroke 4.6 5 1.3 6 0 0 1.5 11 
Dislocation 2.8 3 0 0 2.6 4 0.9 7 
Others 10.1 11 3.8 18 2.6 4 4.5 33 
Total 100 109 100 471 100 152 100 732 

 
Table 4 shows the injuries areas in the body. 

To compare the degree of injury in different areas of 
the body, other cases were eliminated from the 
related data. The statistical results indicated that the 
injuries of lower limbs (41.3%) in Karate, (X2=28.5, 
P=0.000), Kyokushin ka(34.9%), (X2=22.7, 

P=0.000), Aikido(68.4%), (X2=498.6, P=0.000) are 
higher than head and neck and upper limb injuries.' 
These results also showed that lower limbs injuries in 
Aikido are higher than Kyokushin ka and 
Karate(X2=355.12, P=0.000). 
 

Table 4. Injured areas of the body 
Karate Aikido Kyokoshin ka Total 

Percent% Number Percent% Number Percent% Number Percent% Number 
Head and neck 26.6 29 5.3 25 20.4 31 12 85 

Trunk/bulk 5.5 6 6.2 29 11.2 17 7 52 
Upper limbs 25.7 28 20.2 95 32.9 50 24 173 
Lower limbs 41.3 45 68.4 322 34.9 53 57 420 

Others 0.9 1 0 0 0.7 1 0.3 2 
Total 100 109 0 471 100 152 100 722 

Table 5. Mechanisms of injury 
Total Karate Kyokoshin ka Aikido 

number % number % number % number % 
167 22.8 11 10.1 15 9.9 141 29.9 Opponent kick 
77 10.5 33 30.3 10 6.6 34 7,2 Opponent's tech. Fault 
74 10.1 3 2.8 10 6.6 61 13 Insufficient warm-up 
67 9.2 29 26.6 2 1.3 36 7.6 Kick into opponent 
61 8.3 5 4.6 8 5.3 48 10.2 Lack of physical fitness 
49 6.7 7 6.4 36 23.7 34 7.2 Wrong techniques 
46 6.3 1 0.9 7 6.4 9 1.9 Hitting on the ground 
39 5.3 8 7.3 8 5.3 23 4.9 Getting Feet to feet 
29 4 1 0.9 28 18.4 0 0 Extra pressure 
26 3.6 1 0.9 9 5.9 16 3.4 Unsuitable surface of the mattress 
22 3 4 3.7 10 6.6 8 1.7 Previous damage 
16 2.2 0 0 0 0 16 3.4 Saloon Temp. 
14 1.9 0 0 0 0 14 3 Extreme tiredness 
45 6.1 6 5.5 8 5.3 31 6.6 Others 

732 100 109 100 152 100 471 100 Total 
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In particular, the mechanisms of injuries 
showed that in general and totally, the opponent 
kick(22.8%), opponent technical error(10.5%) and 
the lack of enough warm-up(10.1%) significantly are 
the highest mechanisms of the injuries 
(X2=377.6,P=0.000). the technical error of opponent 
in Karate(30.3), hitting on the ground in Kyokushin 
ka(23.7%) and opponent kick in Aikido (29.9%) are 
the highest mechanisms making the related injuries 
(table5). 

Figure 1 shows that there is a significant 
difference between the prevalence of injury in both 
exercise and tournament periods.' So, the greatest 
degree of these injuries relate to practice time (590 
injuries); that is, (X2=247.1, P=0.000) in Karate; 
practice time injuries (83 injuries) is higher than 
tournament time (26 injuries) (X2=29,8, P=0.000); in 
Kyokushin ka also the practice time injuries(115 
injuries) are significantly higher than tournament 
times(37 injuries), (X2=40,2, P=0.000), in Aikido 
also the practice time injuries(392 injuries) 
significantly are higher than tournament times(79 
injuries), (X2=208.P=0.000); the results also showed 
that the practice time injuries in Aikido are 
significantly higher than Karate and Kyokushin 
ka.(X2=293.61, P=0.000).  

Figure 11. Sensitivity analysis showing 
predicted model outputs as the indicated 
parameters(W0, Temp0, X0) altered from –60% to 
+60% of its default value. (a) Total materials 
reduction. (b) Total substrate use. (c) Maximum 
biomass concentration. (d) Maximum temperature. 
(e) Air flow accumulative quantity. (f) Moisture 
content profile. 
 

 
Figure1. The time of injury outbreak 

 
To compare the injury outbreak in dominant 

and non-dominant positions, the injuries happened in 
the middle areas of the body were eliminated from 
the data, and the comparison was carried out based 
on dominant and non-dominant positions in this 
regard. The results of K-test showed that the injured 
degree in dominant area (48.8%) is significantly 
greater than the lower part (X2=16.2, P=0.000). in 

Karate, there is a significant difference between 
injured degree in dominant position (45.9%) and non-
dominant position (21.1%), (X2=9.98, P=0.000). In 
Aikido and dominant position (51.4%) the injuries 
are significantly higher than non-dominant part 
(39.1%), (X2=7.89, P=0.005) while in Kyokushin ka 
the significant difference between the related areas 
(42.8% dominant position) and non-dominant part 
(32.9%) was not found (X2=1.95, P=0.162). 

 

 
Figure2. Injuries on dominant and non-dominant 

areas 
 

The information related to the injuries 
intensity is shown in fig.3. the statistical results 
representing that the greatest injuries were 
low(61.7%) which statistically significant (X2=347.9, 
P=0.000). also, the K-test results showed that these 
low level injuries in Karate (70.6%), Kyokushin ka 
(59.2%) and Aikido (60.5%) were greater than 
moderate, high and very high injuries (fig.3). 
 

 
Figure3. Intensity of injuries  

 
3. Results  
The obtained results from this study representing 

that the high degree of injuries prevalence in Aikido 
and other martial arts is considerably high; Aikido is 
a complete clashing sport while Karate controlling 
style is being fulfilled under semi-clash rules, and 
this makes that sport as the lowest dangerous fighting 
sport. We recommend Karate controlling style for 
interested individuals in this regard. Paying attention 
to some issues like warm-up, techniques recovery, 
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using protective wearing, confining practice hours 
and correcting rules can help to decrease any injuries 
in martial arts. 

 
4. Discussion 

The main purpose of the research is to study and 
compare the prevalence of injury in Aikido, Karate 
controlling style and Kyokushin ka in amateur male 
fighters. The results of the present study represented 
that the injuries happened in Aikido is significantly 
greater than Kyokushin ka and Karate which are 
matched to German researcher's results (2). As 
mentioned before, according to another study, the 
degree of multi-injuries in Aikido is three-fold than 
Shotoghan Karate style (25). Smith and et.al (2009) 
stated that the vulnerability to any damages relates to 
the activity of athletes. The results of the study 
representing that injury in sports like Aikdo are in 
high level. In contrast, controlling kicks make the 
lowest degree of injury (16).  Therefore, the degree of 
injury in Aikido is higher in compare to Karate and 
Kyokushin ka. In addition to these rules, the degree 
of injury in each sport field can be effective; the 
results of Makan and et.al (2006) showed that the 
importance of new rules in tournaments is one of the 
reasons of lowest injuries in prevalence and 
prevention of these injuries (15). Zetarouk and et.al 
(2000) also stated that Karate is being done under 
semi-fighting rules making the lowest injuries in this 
field (24). The sport background of each athlete can 
be effective factor in the prevalence of an injury. The 
results of the study showed that the risky sports like 
Karate is significantly increasing with athletes sport 
background (16, 23). In the present study, Aikido-ka 
athletes had the greatest sport background than 
Kyokushin ka and Karate-ka athletes which can be 
one of the reasons of injury prevalence; in this study 
it is specified that bruise injuries in Aikido,strain in 
Kyokushin ka and sprain in Karate are the most 
common injuries from the participants reported. 
Blocked attacks are the most common prevalence of 
these injuries. We consider these blockage skills as 
the most important abilities and using protective tools 
for preventing any damages is an essential parameter 
in this regard. The way of achieving joint techniques 
can be effective in the emergence of these injuries in 
martial arts. We believe that achieving these joint 
techniques lead to the high degree of muscular-
ligament injuries in martial arts. Moreover, the lack 
of power and balance in the muscles of the body may 
cause athletes to muscular-skeleton injuries because 
the lack of power and correct techniques are related 
together leading to increase the injuries of tendon and 
ligaments. In addition to these studies, they have 
been shown that the incidence of the strain with 
muscular stretches in the lower limbs of Karate-ka 

can happen due to kicking motions without of enough 
warm-ups (6, 9, 11, 21). It's suggested that practicing 
with enough warm-up can prohibit any injuries (6, 
21). The results of the present study showed that the 
lower limb is significantly known as the most 
common injury area in the body and Aikido athletes 
have faced with lower limbs injuries than Kyokushin 
ka and Karate athletes. In the recent study, the lower 
limb in Aikido, upper limbs in Kyokushin ka and 
head and neck in Karate have been reported as the 
most well-known areas of injuries. The high usage of 
feet techniques in Aikido is the high risk factor of 
injuries. About 80% of these applied techniques in 
Aikido are kicking by feet. According to this feature 
of Aikido techniques, it can be studied that due to the 
high usage of feet, knee to knee kicks and hitting to 
elbows, the degree of injury in Aikido amateur and 
professional athletes is happening highly in this 
regard. Also, in the study it is clarified that the lower 
limbs is in high-risk area in Kyokushin ka field, will 
carried out researches , the upper limbs are mostly 
exposed to the risk areas of injuries in Kyokushin ka 
(2, 5, 17, 25). The applied techniques and skills in 
sport fields can influence on the incidence of the 
injuries in each sport fields. The studies show that, 
using move-techniques can be essential factor in the 
incidence of upper limb injuries in Kyokushin ka (17, 
25). Of course, the high usage of feet can be a good 
reason for upper limbs injuries in this study. 
Completing researches in the field of Kyokushin ka 
used techniques can be impactful to solve this 
problem. 

In this study, the lower limbs in Karate were in 
high-risk area which matched to Destamb and et.al 
(2006) research (9). The lack of using protective tools 
such as calf-cover and feet-wear during exercise and 
tournaments by Karate-ka athletes increase the 
incidence of injuries. Also, kicking without enough 
warm-up can cause to muscular injuries in Karate.  
Those, using protective tools for feet and warming-up 
sufficiently can play key role in prevention of lower 
limbs injuries in Karate. The results of the study 
representing that technical faults of opponent in 
Karate, hitting on the ground in Kyokushin ka and 
opponent kick in Aikido are considered as the 
mechanisms of injury in this sport field. We consider 
the greatest injuries in Karate, ' the opponent 
technical fault'. The practice of feet and first 
techniques can reduce the related injuries. Mark and 
et.al(2011) and Arthur et.al(2006) also believe that 
the accurate judgments and heavy tools can decrease 
the degree of injuries in Karate.(16,17) we consider 
hitting on the ground due to techniques by male 
athletes  as the most essential factor of injuries in 
Kyokushin ka and wrong application of these 
techniques can increase the incidence of these 
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injuries, for Kyokushin ka athletes. The results are 
matched to other research findings. For getting score 
in Aikido, the kicks should be down heavily on the 
opponents. The studies showed that the rapid and 
heavy feet kicks as un-controlling kicks in Aikido 
have been down that they can lead to the incidence of 
injuries of Aikido athletes (7, 22, 23). Anyway, 
controlling techniques in Karate athletes, correcting 
Aikido rules and giving precise hitting techniques can 
be a great background for increasing injuries in 
Kyokushin ka athletes. Based on the injuries intensity 
, the greatest degree of injuries relate to low level 
injuries which is statistically significant Peter(2010) 
and Halabchi et.al(2007) reported the low level 
injuries among Karate athletes. The results showed 
that due to the controlling kicks, the degree of 
injuries is low and small in Karate (11, 20). 
According to the results of the present study, we take 
the lowest risks of injuries among low-experienced 
and non-professional individuals due to body mass 
and their low power and ability; we believe that non-
professional people are not able to kick heavily like 
professional ones, so the degree of injury is low. In 
addition, the results indicated that the greatest degree 
of injury takes place during practice and tournament 
times in three Karate, Kyokushin ka and Aikido 
fields significantly, and the injuries of Aikido is 
significantly higher than two other ones. The 
obtained results are matched to the results of Desamb 
et al. (2006) (9). Researches have called the increase 
of practice hours per week as a risky factor in the 
prevalence of sport injuries so that the vulnerability 
to injury in martial arts with two hours extra practice 
have been reported in this regard. In a study led by 
Arthur et.al (2006), they studied that there is a 
bilateral relationship between the number of session 
and practice hours with martial arts injuries (17). It is 
probably the high spending time on practice has been 
the exact reason for increasing injuries in martial arts. 
Unfortunately, we have not got the actual time spent 
by the subjects to explain the regular basis of 
spending time; therefore, the determination of 
practice hours and tournaments in martial arts and the 
study of its relationship with injuries are the topics 
which can reply to these problem; also, the former 
researches showed that using protective tools in 
necessary for fighters during tournaments, but this is 
not considered at practice hours sufficiently. 
According to this that only 60% of fighters use 
protective wearing, it can be concluded that this topic 
plays a key role in this regard. Due to the lack of 
enough supervision by coaches, the sample of the 
study didn't use these protective wearing because of 
doing easily practices and this makes injuries in high 
degree during practice hours. According to the 
present study, to avoid any injuries among fighters 

under 18 year old, practicing about three hours per 
week is reasonable. However, considering accurate 
practice approaches and using protective wearing can 
be effective in prevention of any injuries. The results 
of the present study representing that the percent of 
dominant position injuries was significantly great in 
Karate and Aikido but in Kyokushin ka there were no 
found any significant differences between dominant 
and non-dominant parts; but it seems that the 
incidence of injury in dominant part of body is due to 
an athlete's skills and abilities; even in the present 
study clarified that injury in the middle part of body 
than dominant and non-dominant is a little devoted to 
itself. This can be due to the natural martial arts 
because most kicks in Aikido and Karate hit to the 
lateral lobes than middle areas; also the subject 
studied that the expanded defensive mood through 
hands and feet come to the middle part of the body 
during the opponent attack. 
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Abstract: The purpose of this study and compared to the initial state of active and passive on aerobic power of 
maximal relativity and elite handball players' blood lactate. Quasi-experimental and experimental research is done. 
Statistical research, which Behbahan city's elite society Handball players selectively between the desires to 
cooperate with the plan was formed. The statistical study sample included 20 patients randomly assigned to two 
groups to be the primary mode of active (AR) and passive (PR) are divided. Three bouts of 2 minutes each Wingate 
test with 15 minutes played back to the initial state, in inequality; the AR group feet sedentary on ergo meter wheel 
with 65-55% of maximum heart rate while   PR group rested on the wheel. Indices for determining central tendency 
and dispersion, descriptive statistics and averages for comparing two groups; the t-test for comparison of three tests 
in a one-way ANOVA was used The results showed that the group returned to the initial state of the active group 
compared to the initial conditions were better off in relative peak anaerobic power, which was statistically 
significant. The data results in both groups showed significant blood lactate. 
[Gholamhasan jafarzadeh, Mohammad Nasiri. Comparison ofthe Initial State of Active and Passive on the 
Relative Peak Anaerobic Power and Blood Lactate Elite Handball Players. Life Sci J 2012;9(4):1372-1374] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 207 
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1. Introduction 

Fatigue when performing sports activities, one 
of the major barriers to successful implementation 
and sports activities. Hence, numerous studies in 
order to understand the different factors act; schemes 
to postpone fatigue have done.However, according to 
the type of exercise, one or several of these factors 
have a significant role in fatigue. 

For example, in endurance activities, evictions 
and glycogen storage are the most helpless and speed 
up the rate of oxygen supply is not consistent with 
glycogen analyze.As a result there is oxygen fraction, 
the accumulation of lactic acid causes fatigue and 
frustrate therefore, lactic acid response to heavy and 
fast sports activities is evident.  

Lactate disposal, delay fatigue and improve 
performance of the factors that affect their return to 
the initial state can be effective. Findings of early 
return to active and passive mode during periods of 
intense exercise repeated with different intervals on 
anaerobic power, heart rate and blood lactate has 
been investigated(Draper,2006) . 

In research, energy efficiency over the two 
periods with a maximal speed within 30 seconds of 
riding time, 4 minutes back to the initial state of 
active (AR) and passive (PR) was studied, the higher 
power outputs achieved during the second AR come, 
but no difference between blood 
lactate(Bugbanes,1996).  In another study, a 
significant increase in mean maximal aerobic power 

during a time of intense activity within 3 min with a 
return to the initial state was reported, while no 
significant difference in lactate(Mavrommataki, 
2006). Evaluation of lactate during exercise and Judo 
Brazilian national team during 5 minutes (4 place 
manually Wingate test) with a return within 15 
minutes when the initial state, but significant 
differences were observed in the decrease in lactate 
(AR) was observed(Francine,2003). 

Gayyny and Zafari (2005) results showed that 
both active and passive recycling program at minutes 
5 and 12, the changes in blood lactate caused by an 
exhaustive exercise, there is no significant difference. 
Elimination of lactate accumulation in the return to 
the initial state is close to lactate threshold occurred. 
And researchers seek to answer is whether the return 
to the initial state of active and passive on anaerobic 
power and blood lactate elite Handball players has a 
different impact?  

 
2. Methodology: 

Quasi-experimental and experimental research 
is done. The population of the city's elite research 
Handball players PA has formed. The sample was 
randomly assigned to two groups of 20 patients 
returned to the initial state of active (AR) and passive 
(PR) were divided. Three bouts of 2 minutes each 
Wingate test with 15 minutes played back to the 
initial state, with the difference that in the AR group 
during 15 minutes with 65-55% of maximal heart rate 
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and PR group as they sat down on the wheel Ergo 
meter the rest. Relative peak anaerobic power, resting 
blood lactate samples in each instance was measured 
3 minutes after each test. Questionnaire developed to 
measure the physical activity and bicycle ergo 
meterbe a model (Test Ergo meter Wingate) 894E 
measurement tools were used. Indices for 
determining central tendency and dispersion, 
descriptive statistics and averages for comparing two 
groups, independent t test comparing the average of 
three tests in a group of one-way ANOVA was used. 
 
3. Results: 
Table 1) Comparisonof the initial state of activation 
and inactivation on anaerobic power elite maximal 

relative Handball players. 

The relative peak anaerobic power 
(w/kg-1) 

Test period 
The third 

test 
The second 

test 
The first 

test 

12/2±3/11 35/2±6/11 1/2±8/11 
Back on the 
initial state 

*25/2±3/15 *6/2±6/13 15/2±9/10 
Return to the 
initial state of 

the active 

 *p <0/05 
Maximal mean anaerobic power relative to the initial 
state in the second test (6/2 ± 6/13) and third (25/2 ± 
3/15) was significantly higher than the return on the 
initial state in the second test (35/2 ± 6/11) and the 
third test (12/2 ± 3/11) has gone up   (p <0.01). 

 
Table 2) Comparison of the initial state of active and 
inactive on the blood lactate elite Handball players. 

Blood lactate (mmol / l -1) 
Test 

period The third test 
The second 

test 
The first test 

*55/1±80/4 *24/2±02/5 6/05±2/57 
Back on 

the initial 
state 

*3/7±1/27 *4/05±1/27 66/2±32/6 

Return to 
the initial 
state of 

the active 

 *p <0/05 
Blood lactate in both groups returned to the initial 
state in the second test (27/1 ± 05/4) and the third test 
(45/1 ± 7/3) and the group returned to the initial state 
on the second test (24/2 ± 02/5) and the third test 
(55/1 ± 80/4) came down and was statistically 
significant (p <0.01). However, the reduction in the 
initial state is back on the second and third test was 
much lower. 
 
4. Discussion : 

In the present study, 15 minutes back to the 
initial state is maximal and average relative 

improvement of the anaerobic Wingate test was the 
second and third. In the case of sequential anaerobic 
RA group than in the RP interval more than 15 
minutes, significant differences have been reported in 
previous studies (Francine,2003). While during the 
interval less than 6 minutes, a significant difference 
has been reported (Draper,2006). 

The second hypothesis, results showed that 
blood lactate in both groups returned to the initial 
state off the bottom and was statistically significant. 
(p< 0.0) However, the reduction in the group return 
to the initial state is to disable the second test was 
much lower. 

Ramazani is aligned with the research findings 
to mean that blood lactate is less active in the group 
return to the initial state.In a study on 20 elite 
swimmers were in the age group 12-14 and 15-20, 
Changes in blood lactate levels and heart rate 
returned to normal on two types of swimming 
(swimming with two intensity) and return on the 
initial state (sitting) were evaluated. 

Results showed that blood lactate levels during 
the swimmers return to the initial state are active with 
both the severity of the initial state (sitting) is 
lower.Reduction in blood lactate between the two age 
groups of 65-55 percent with only a return to baseline 
was significant. The relationship between heart rate 
and blood lactate in the two age groups 20-15 years 
and 65-55 with a highly significant (Ramezani,2001). 

In the present study, reduction in blood lactate 
levels in the RA group compared to the RP was 
observed that the main reason it can lactate oxidation 
by muscles active, inactive, liver and heart lactate 
turnover is over. In a study of blood lactate values of 
2 groups of 5 and 15 minutes of rest and activation 
was investigated. Wild group of 11 subjects 
participated in both. Bruce Cunningham for test 
evaluation and test VO2MAX extreme methods were 
used to maximal. Group plans to return to the initial 
state is running on a treadmill with a speed km / h 4, 
and the rest of the group sitting on the chair and the 
rest were inactive. Lactic acid and heart rate, subjects 
were measured on four occasions. Results showed 
that blood lactate measurements in both groups after 
5 and 12 minutes of returning to the initial state there 
is no significant difference (Gayyny and Zafari, 
2005). 
 
5. Conclusion: 

Quality can be converted back to the 
original state during rest and accelerate the disposal 
of waste generated at the time of intense activity, are 
crucial. Athlete with the principles of the initial state 
can return to their abilities to participate in this 
training to maximize competition. Until lactate levels 
within the muscle doesn’t return to its normal, the 
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person is fully prepared to participate in the next 
race. In this study, the researcher has tried to return to 
the initial state of a place in the competition to be 
held in tandem with short recovery intervals to 
measure. Because of the elite wrestlers used to 
achieve this goal  . The results indicate a significant 
impact on return to the initial state of the maximal 
anaerobic power and the blood lactate showed 
significant results in both groupswith this difference 
that results in an active return to the initial state was 
much better off returning to the initial state. Although 
the results of research hypotheses were significant, 
but suggests that the researcher to generalize to other 
disciplines or functional use it to further research in 
non-laboratory conditions is required. 
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Abstract: The migration to Next Generation Networks is a sea change, a fundamental transformation that is 
expanded all over the world. It provides converged services over IP. In fact, NGN operates at session layer of OSI 
model and is aiming to make IP environment deterministic. This is done through establishing end-to-end sessions 
among communicating parties. From functional architecture perspective NGN is divided into two mainly stratums 
which are defined separately, but the main focus in this paper is the IP Multimedia subsystem which is in the service 
stratum of NGN. IMS is the evolution of the core network vision, where both signaling and bearer are carried over 
the IP layer, contemplated in the early 2000s by the 3rd Generation Project (3GPP) and the 3GPP2 standards bodies. 
IMS was later extended by TISPAN for fixed services. It enables the attached end devices to support personalized 
experience involving simultaneous voice, data, and multimedia sessions. In this paper all the important IMS 
components are described, according to the TISPAN. In addition to the Core IMS functional architecture, some of 
its near neighbors which are related to IMS are discussed. In conclusion, it is inferred a key feature of IMS is that 
the IP network is extended all the way to the user equipment, making the core network access agnostic and enabling 
all-IP communications throughout. 
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1. Introduction 
The Next Generation Network (NGN) is 

intended to support a set of assured (and best-effort) 
end-to-end services over a network composed of 
heterogeneous sub-networks, and based on the 
Internet Protocol (IP). One of the main characteristics 
of the NGN architecture is the uncoupling of services 
and underlying transport functions (i.e. network 
technologies) (ETSI TS 102 855 V1.1.1 2011), 
allowing services and transport to be offered 
separately and to evolve independently (ITU-T Rec. 
Y.2011 2004; ETSI TS 102 855 V1.1.1 2011). 
Therefore, in the NGN architectures there is a clear 
separation between the functions for services and for 
networks, and open interfaces are provided between 
them. Provisioning of existing and new services can 
then be independent of the transport network and the 
access technology. In addition the "external" network 
services are allowed to use their native protocols as 
was specified in the NGN architecture and interwork 
with other networks over standardized interfaces and 
interworking modules. This facilitates the inclusion 
of more networks, from cable to 4G, within the NGN 
infrastructure. 

Other characteristics of the NGN defined by 
TISPAN concern the management of overall services 
and networks (Network Management) through an 
Operational Support System (OSS). ITU-T (SG-13), 
ETSI (TISPAN), IETF and 3GPP have defined NGN 
networks and services and the work on this subject is 
continuing. There are differences between the details 
of NGN definitions (including architectures) of the 

standards organizations; for example, ES 282 007 on 
the Core IMS Functionality of TISPAN is a subset of 
the 3GPP UMTS Architecture defined in TS 123 002 
and is restricted to session control functionalities. In 
turn the TISPAN session control was adopted by 
3GPP. 

The core IMS excludes Application Servers 
(AS) that host Access Functions (AF) and 
transport/media related functions such as the 
Multimedia Resource Function Processors (MRFP) 
and the IMS Media Gateway function (IMS-MGW) 
that is service or network specific. Nevertheless, 
there is a specific set of features and generally 
common understanding and convergence across the 
core functionality, and much of the work on 
standards is being pursued under the responsibility of 
the ETSI TISPAN WG (ETSI TS 102 855 V1.1.1 
2011). 

In the present paper the TISPAN definitions and 
terminology for NGN and IMS are more focused.  
 

1. 1. TISPAN NGN Architecture 
The NGN functional architecture described in 

the present document complies with the ITU-T 
Y.2012 general reference model for next generation 
networks.It is structured according to a service layer 
and an IP-based transport layer (ETSI ES 282 001 
V3.4.1 2009). 
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Figure 1. Y.2012 – NGN architecture overview 
Separation of services from transport in NGN 

 
The separation of services from transport, 

allowing them to be offered separately and to evolve 
independently, is the key cornerstone of NGN 
(Figure 1) (ITU-T Rec. Y.2011 2004). 

In figure 1 the user network interface (UNI), 
network interface (NNI), and application network 
interface (ANI) should be understood as general 
NGN reference points that can be mapped to specific 
physical interfaces depending on the particular 
physical implementations (ITU-T Rec. Y.2012 2006). 

 
1.1.1. The Transport Layer 

The transport layer comprises a transport 
control sub-layer on top of transport processing 
functions in the access and core networks (Figure 2) 
(ETSI ES 282 001 V3.4.1 2009; ETSI TS 102 855 
V1.1.1 2011). 
 

 
Figure 2: The two sublayers of the Transport Layer 

 
1.1.2. Transport Control 

The transport control sublayer consists of 
two subsystems: the network attachment subsystem 
(NASS) and the resource and admission control 
subsystem (RACS) (ETSI ES 282 001 V3.4.1 2009). 

1. NASS- The Network Attachment Subsystem 
(NASS) provides registration at access level and 
initialization of User Equipment (UE) for accessing 
to the TISPAN NGN services. The NASS provides 
network level identification and authentication, 
manages the IP address space of the Access Network 
and authenticates access sessions. The NASS also 
announces the contact point of the TISPAN NGN 
Service/Applications Subsystems to the UE. 
Network attachment through NASS is based on 
implicit or explicit user identity and authentication 
credentials stored in the NASS (ETSI ES 282 004 
V3.4.1 2010). 
This subsystem provides the following essential 
functions: 
 Dynamic provisioning of IP addresses and 
other terminal-configuration parameters 
 Authentication at the IP layer prior to or 
during the address-allocation procedure 
 Authorization of network access based on 
user profiles 
 Access network configuration based on user 
profiles 
 Location management at the IP layer  
Note: The user profiles mentioned above are related 
to the access subscription only (ETSI ES 282 001 
V3.4.1 2009; ETSI ES 282 004 V3.4.1 2010). 
2. RACS— Basically offers to Applications 
Functions (AF) the following functionality on a one 
per RACS resource reservation session request basis:  
 Admission Control: RACS implements 
Admission Control to the access and aggregation 
segment of the network. One can imagine various 
types of admission control going from a strict 
admission control where any overbooking is to be 
prevented, to admission control that allows for a 
certain degree of over subscription or even a trivial 
admission control (where the authorization step is 
considered sufficient to grant access to the service). 
 Resource reservation: RACS implements a 
resource reservation mechanism that permits 
applications to request bearer resources in the access 
and aggregation networks. 
 Policy Control: RACS uses service based 
local policies to determine how to support requests 
from. 
Applications for transport resources. Based on 
available information about resource availability and 
on other policy rules (e.g. priority of the application) 
RACS determines if a request can be supported and 
(if successful) RACS authorizes appropriate transport 
resources and defines L2/L3 traffic polices that are 
enforced by the bearer service network elements. 
 NAT transversal: RACS controls the 
transversal of far end (remote) NAT. 
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 NAT/Gate control: RACS controls near-end 
NAT at the borders of the NGN core network and at 
the border between a core network and an access 
network. 
RACS offers services to Application Functions (AF) 
that may reside in different administrative domains 
(Final draft ETSI ES 282 003 V1.1.1 2006). 
 
1.1.3. Transport processing functions 
Transport processing functions in the access and core 
networks include basic elementary functions 
supporting packet forwarding and routing, and more 
specific group of functions defined as functional 
entities (Figure 3) (ETSI ES 282 001 V3.4.1 2009). 
 

 
Figure 3. A detailed view of the transfer functions 
sub-layer 

 
1.2. The Service Layer 

The service layer consists of several key 
subsystems (Figure 4). The NGN needs to support a 
wide variety of application services. In the Service 
Stratum therefore, while IMS is at the heart of all 
emerging NGN standards, it is just one of a number 
of Service Control Subsystems.In addition to the 
Service Control Subsystems, the Service Stratum 
includes a number of common functional entities that 
can be accessed by more than one subsystem (ETSI 
TS 102 855 1.1.1 2011). In this document we focus 
on Core IMS in detail and some of other Subsystem 
and common components in NGN architecture which 
are connected to it. 
1. Core IMS subsystem— The IP Multimedia 

Subsystem (IMS) core component of the NGN 
architecture (Core IMS) supports the provision 
of SIP-based multimedia services to NGN 
terminals. It also supports the provision of 
PSTN/ISDN simulation services. 

2. PSTN/ISDN emulation subsystem 

3. Other multimedia subsystems (e.g. streaming 
subsystem, content broadcasting subsystem etc.) 
and applications. 

4. Common components (i.e. used by several 
subsystems) such as those required for accessing 
applications, charging functions, user profile 
management, security management, routing data 
bases (e.g. ENUM) (ETSI ES 282 007 V1.1.1 
2006, ETSI ES 282 001 V3.4.1 2009, 
Subscription Locator Function, Application 
Server Function, Interworking Function (ETSI 
TS 102 855  V1.1.1 2011). 
 

 
Figure 4. A detailed view of the service layer 

 
 
2. Introduction to IMS 

IMS was initially called IP Multimedia 
Subsystem — that is, the subsystem that manages 
multimedia services. This “subsystem” consists of the 
CN (Core Network) elements necessary for the 
provision of IP multimedia services (i.e., audio, 
video, text, chat, image, and a combination of them) 
delivered over PSNs (Packet-Switched Networks). It 
was soon realized that, in fact, this is the very center 
of the network, providing service control for multiple 
access networks. To reflect that, it is now referred to 
in standards documentation as the IM (IP 
Multimedia) CN Subsystem. However, the short 
reference of IMS remains the popular name for it. 

The real value of IMS emerged when it became 
clear that this subsystem can provide an integrated 
control layer for many types of access, combining not 
only Internet services with communications, but also 
Mobile and Fixed networks. IMS provides service 
ubiquity for roaming or nomadic users. This brings 
opportunities for Visited Networks as well as Home 
Networks. IMS defines the underlying standards, 
including standards for security, quality-of-service, 
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and interoperator accounting. (Copeland Rebecca 
2008).  

 
2.1. The Evolution of IMS (The TISPAN 
Approach) 

TISPAN is an ETSI group that evolved from the 
fixed network standards (TIPHON) to define IP 
standards for NGN (Next Generation Networking) 
and migration from Fixed Line networks. 

TISPAN work drove forward the idea that 
Mobile and Fixed connections can be converged not 
only with common transport, but also with common 
core components (Copeland Rebecca, 2008). 

TISPAN works closely with the 3GPP to bring 
about the fixed mobile convergence to the NGNs, it 
proposes to use 3GPP IMS for SIP-based applications 
but adds new components and functional blocks to 
handle non-SIP applications and other requirements 
of fixed broadband networks that are not addresses 
by the 3GPP IMS. 

The TISPAN Release 1 architecture which was 
published in December 2005 is based on the 3GPP 
IMS Release 6 architecture but is intended to address 
the wireline provider's requirements. 

The architecture uses a 3GPP IMS core where 
subsystem share common components, while 
allowing the addition of new components over time 
in order to cover new demands and service classes. It 
ensures that the network resources, applications and 
user equipment that are inherited from IMS are 
common, thereby ensuring user, terminal and service 
mobility. Release 1 concentrated on the architecture 
and functional components and not on the NGN 
applications. Release 2 is expected to address this gap 
by defining real-life NGN services such as media 
streaming and others (Khalid Al-Begain and et al 
2009). 

The TISPAN early definition of Core IMS, with 
elements that have been defined already by the 3GPP 
and endorsed by TISPAN, include some functions 
that have been added by TISPAN, such as AGCF 
(Access Gateway Control Function), A-BGF (Access 
Border Gateway Function), RACF (Resource and 
Admission Control Function), and others. The 
TISPAN architecture extends the architecture for 
tethered connections. It specifies the two principal 
connection types: (1) analog Fixed phones interfaces 
and (2) IP terminals with advanced multimedia 
capabilities. These types of terminals require two 
types of feature management: 

1. Emulation. For analog phone to be connected 
to the Core IP network, TISPAN developed 
emulation methods that retain almost all the PSTN 
features, and subscribers may not even notice that 
they connect to a new IP network. 

2. Simulation. For other terminals with 
multimedia capabilities, TISPAN defined the 
simulation method, where the same services can be 
delivered in a different way, with a different format, 
and with different user interfaces. 

TISPAN developed additional subsystems to 
complement Core IMS. In particular, the NASS 
(Network Attachment Sub-System) and the RACS 
(Resource and Admission Control Subsystem) are 
instrumental in the multi-access capability of IMS. 

TISPAN also has developed further the 
procedures at the network border, both on the access 
side and on the network interconnection side. The 
control of the border point is the role of the IBCF 
(Interconnection Border Control Function) that 
instructs the BGF (Border Gateway Function) to 
enforce security and routing across the border. The I-
BGF (Interconnecting BGF) connects to other IP 
networks. The C-BGF (Core BGF) connects the IP-
CAN to the Core network. The A-BGF (Access BGF) 
is a border gateway at the access side that applies 
border control between the CPE (Customer Premises 
Equipment) server and access networks. 

Network Address Translation (NAT) has always 
been an important issue with NGN where the 
connection is between elements that maintain 
different addressing plans. Interworking between 
private and public NAT zones and between IPv4 and 
IPv6 are facilitated at the border servers as well as 
security filtering of packet headers and payload. The 
IWF (Interworking Function) has been added to 
smooth out incompatibilities between 
implementations of SIP or translation of IMS 
signaling to non-IMS communication (e.g., H.323) 
(Copeland Rebecca, 2008). 

 
2.2. The IMS Architecture 

The IMS standards are maturing now with a 
wide range of functions and network elements. Some 
areas of functionality lend themselves to merging for 
all types of access and for “tethered” (Fixed) and 
“untethered” (Mobile) communications (Copeland, 
2008). 

The NGN IMS, also known as "Core IMS" is a 
subset of the 3GPP IMS which is restricted to the 
session control functionalities. Application Servers 
(AS) and transport/media related functions such as 
the Multimedia Resource Function Processor 
function (MRFP) and the IP Multimedia Gateway 
Functions (IM-MGW) are to be outside the "core 
IMS".  

Although essentially identical to the 3GPP IMS 
entities, NGN IMS functional entities might exhibit 
minor variations in behaviour, due to differences in 
access networks and user equipment. However, the 
NGN IMS architecture defined in the present 
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document remains compatible with 3GPP-defined IP-
connectivity access networks (IP-CAN) and as such 
can provide services to user equipment connected to 
both fixed broadband access and 3GPP IP-CANs 
(ETSI ES 282 007 V1.1.1 2006). 

Figure 5 provides an overview of the functional 
entities that compose the NGN IMS, the reference 
points between them and with components outside 
the IMS.  

 
2.2.1. Internal functional entities 
2.2.1.1 Call Session Control Function (CSCF) 

The CSCF is the session controller, the nerve 
center of Core IMS (Copeland Rebecca 2008). The 
Call Session Control Function (CSCF) establishes, 
monitors, supports and releases multimedia sessions 
and manages the user's service interactions (ETSI ES 
282 007 V1.1.1 2006; ETSI TS 102 855 V1.1.1 
2011). 

The CSCF can act as Proxy CSCF (P-CSCF), 
Serving CSCF (S-CSCF) or Interrogating CSCF (I-
CSCF) (ETSI ES 282 007 V1.1.1 2006; ETSI TS 123 
002 V9.2.0 2010; ETSI TS 102 855 V1.1.1 2011; 
ETSI TS 102 261 V1.1.1 2003). 

 

 
Figure 5. Overview of the functional entities 
compose the NGN IMS 

 
The Serving CSCF (S-CSCF) acts as a 

switching center with access to full user details. It 
connects sessions, maintains session state and links to 
appropriate applications, and subsequently produces 
charging records. It is responsible for the triggering 
of the subscribed applications in the right sequence 
and for management of mid-call events as well as 
orderly call termination (Copeland Rebecca 2008). 

The I-CSCF is mainly the contact point within 
an operator's network for all IMS connections 

destined to a subscriber of that network operator, or a 
roaming subscriber currently located within that 
network operator's service area (ETSI ES 282 007 
V1.1.1 2006-06; ETSI TS 123 002 V9.2.0 2010; 
ETSI TS 102 261 V1.1.1 2003). 

 It interrogates the HSS for locations of S-CSCF 
for users and routes to Home Networks. In case of 
transit the I-CSCF may have extra functionality for 
routing transit traffic (Copeland Rebecca 2008). 

The P-CSCF is the first contact point for the UE 
within the IM subsystem (IMS) (ETSI ES 282 007 
V1.1.1 2006; TS 123 002 V9.2.0 2010; ETSI TS 102 
855 V1.1.1 2011; ETSI TS 102 261 V1.1.1 2003). In 
convergence model, the Proxy CSCF (P-CSCF) acts 
on behalf of the SIP user as a proxy for sending 
messages to network servers, assisting in admission 
control, authentication, and resourcing. It fields all 
signaling messages, such as registration, re-
registrations, and session INVITE messages to the 
appropriate network servers. It also plays a key role 
in the Visited Network, routing messages between 
the user access side and the network border (Rebecca 
Copeland 2008). 

There are two points about CSCF In this paper 
which should be marked: 
 The P-CSCF defined in the present 
document encompasses ALG functionality required 
to interact with Network Address and Port translation 
functions located in the transfer plane, via the RACS. 
 The P-CSCF defined in the present 
document interfaces with the Network Attachment 
Subsystem (NASS) in order to retrieve information 
related to the IP-connectivity access session (e.g. 
physical location of the user equipment). 
 
2.2.1.2. Breakout Gateway Control Function 
(BGCF) 

The BGCF (Breakout Gateway Control 
Function) is the signaling server that determines 
where to exit the current network. The BGCF can be 
set up as an exit contact point on various internal 
network servers, and connects to several IMS nodes 
(Copeland Rebecca 2008). 

When the destination requires a PSTN breakout 
or connection to another IP network. The BGCF 
determines the next hop for routing the SIP message 
(ETSI TS 123 002 V9.2.0 2010; ETSI TS 102 855 
V1.1.1 2011; Copeland Rebecca 2008), for example, 
to a media gateway controller (Copeland Rebecca 
2008). The BGCF selects the network in which PSTN 
breakout is to occur and – within the network where 
the breakout is to occur - selects the MGCF (ETSI ES 
282 007 V1.1.1 2006; TS 123 002 V9.2.0 2010; ETSI 
TS 102 855 V1.1.1 2011; ETSI TS 102 261 V1.1.1 
2003). 
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2.2.1.3. Media Gateway Control Function 
(MGCF) 

The MGCF (Media Gateway Control Function) 
is the server that enables IMS to communicate to and 
from PSTN or ISDN by determining the media path 
and media management requirements (ETSI TS 102 
855 V1.1.1 2011; Copeland Rebecca 2008). 

The MGCF is responsible for controlling the 
media channels in an IMS-MGW (IMS Media 
Gateway) (ETSI TS 123 002 V9.2.0 2010; Copeland 
Rebecca 2008; ETSI TS 102 261 V1.1.1 2003) and 
the call state that relates to that media connection. It 
determines the next hop for the media path, 
depending on the routing number for the legacy 
networks (ETSI TS 123 002 V9.2.0 2010; ETSI TS 
102 855 V1.1.1 2011; Copeland Rebecca 2008). 

 It also performs protocol conversion between 
ISUP TCAP and the IMS call control protocols 
(ETSI TS 102 855 V1.1.1 2011; ETSI TS 102 261 
V1.1.1 2003; Copeland Rebecca 2008;ETSI TS 123 
002 V9.2.0 2010; TS 288 007 V9.2.0 2010). The 
Media Gateway Controller Function (MGCF) 
provides the ability to control a trunking media 
gateway function (T-MGF) through a standardized 
interface (ETSI TS 102 855 V1.1.1 2011; ETSI ES 
282 007 V1.1.1 2006). 

Such control includes allocation and 
deallocation of resources of the media gateway, as 
well as modification of the usage of these resources 
(ETSI ES 282 007 V1.1.1 2006).  

 The MGCF communicates with the CSCF 
(ETSI ES 282 007 V1.1.1 2006; ETSI TS 123 002 
V9.2.0 2010; ETSI TS 102 261 V1.1.1 2003) the 
BGCF and circuit-switched networks. (ETSI ES 282 
007 V1.1.1 2006; ETSI TS 123 002 V9.2.0 2010; 
ETSI ES 282 007 V1.1.1 2006), The MGCF performs 
protocol conversion between ISUP and SIP (ETSI TS 
102 261 V1.1.1 2003; ETSI ES 282 007 V1.1.1 2006; 
ETSI TS 123 002 V9.2.0 2010). It also supports 
interworking between SIP and non-call related SS7 
signaling (i.e. TCAP-based signaling for 
supplementary services such as CCBS). In case of 
incoming calls from legacy networks, the MGCF 
determines the next hop in IP routing depending on 
received signaling information (ETSI ES 282 007 
V1.1.1 2006; ETSI TS 123 002 V9.2.0 2010). 

In case of transit the MGCF may use necessary 
functionality for routing transit traffic. 

 
2.2.1.4. Multimedia Resource Function Controller 
(MRFC) 

The MRFC (Media Resource Function 
Controller) is the signaling controller element that 
interacts between the media processor and the 
requestors of media services (Copeland Rebecca 
2008).  

The Multimedia Resource Function Controller 
(MRFC), in conjunction with an MRFP located in the 
transport layer (ETSI ES 282 007 V1.1.1 2006; ETSI 
TS 102 855 V1.1.1 2011), provides a set of resources 
within the core network for supporting services. The 
MRFC interprets information coming from an AS via 
an S-CSCF and control MRFP accordingly (ETSI TS 
123 002 V9.2.0 2010; ETSI ES 282 007 V1.1.1 2006; 
Rebecca Copeland 2008). 

The MRFC, in conjunction with the MRFP, 
provides e.g. multi-way conference bridges, 
announcement playback, media transcoding etc 
(ETSI TS 102 855 V1.1.1 2011; ETSI ES 282 007 
V1.1.1 2006). 

 
3 The PSTN/ISDN Emulation subsystem (PES) 

The PSTN/ISDN Emulation Subsystem 
supports the emulation of PSTN/ISDN services for 
legacy terminals connected to the NGN, through 
residential gateways or access gateways(ETSI ES 
282 001 V3.4.11, 2009). 

PSTN/ISDN emulation functions as a 
subsystem within an NGN at the same level as the 
IMS. Consequently it uses the same general 
interfaces as the IMS to the Transport, Network 
Attachment and Resource and Admission Control 
subsystems and Support Functions. However the 
semantics are not always the same in every case 
(Final draft ETSI ES 282 002 V1.1.1, 2006). 

 
4. Application Server Types 

Three types of Application Server Functions 
(ASF) can be accessed by the IMS through the ISC or 
Ma reference point (figure 6). 
 SIP Application Servers (SIP AS); 
 The IM-SSF Application Server; 
 The OSA SCS Application Server. 
 

 
Figure 6. Application Server as a Value Added 
Services architecture 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1381 

 
A SIP Application Server may contain 

'Service Capability Interaction Manager' (SCIM) 
functionality and other application servers. The 
SCIM functionality is an application which performs 
the role of interaction management. The internal 
structure of the application server is outside the 
standards (ETSI TS 123 002 V9.2.0 2010; ETSI ES 
282 007 V1.1.1 2006). 

The purpose of the IM SSF is to enable access 
to IN service logic programs hosted in legacy SCPs. 
The IM-SSF functionality encompasses the emulation 
of the IN Call Model (BCSM) on top of SIP 
signalling, IN triggering and feature management 
mechanisms, emulation of the IN Service Switching 
Finite State Machine and interworking with INAP. 

The purpose of the OSA Service Capability 
Server is to provide access to OSA applications. The 
Service-CSCF to AS interface is used to forward SIP 
requests, based on filter criteria associated with the 
originating or destinating user (ETSI ES 282 007 
V1.1.1 2006). 

 The Interrogating-CSCF to AS interface is used 
to forward SIP requests destined to a Public Service 
Identity hosted by the AS directly to that AS (ETSI 
ES 282 007 V1.1.1 2006;ETSI TS 123 002 V9.2.0 
2010). 

 
5. User Profile Server Function (UPSF) 

The User Profile Server Function (UPSF) is 
responsible for holding the following user related 
information: 
 Service-level user identification, numbering 
and addressing information. 
 Service-level user security information. 
 Service-level user location information. 
 Service-level user profile information. 
The UPSF may store user profile information related 
to one or more service control subsystems and 
applications. 

The UPSF does not contain profile information 
related to IP connectivity subscriptions. Such 
information is held in the Network Attachment 
SubSystem (NASS). However, where it makes sense 
in the context of a particular business model, the 
UPSF may be co-located with the data base function 
of the NASS (ETSI ES 282 001 V3.4.11, 2009). 

The UPS (User Profile Server) is the equivalent 
of HSS in the TISPAN specifications. The UPS 

(or UPSF) contains user profiles and service 
subscription data similar to the HSS, but excludes the 
HLR location management (Copeland Rebecca, 
2008). 

 
 
 

6. Discussions  
From a user’s perspective, today’s networks 

have come a long way in fulfilling their purpose of 
enabling people and their machines to communicate 
at a distance. However, a key critical success factor 
(among many) is focused telecommunications 
industry attention on NGN service concepts and how 
these concepts can be realized in an NGN 
environment, from the edges to the core of the 
network.  

The target of NGN is to ensure that all elements 
required for interoperability and network capabilities 
support applications globally across the NGN while 
maintaining the concept of separation between 
transport and services. 

With IMS, mobile or nomadic customers can 
still have access to a wealth of personalized services 
independent of their mode of access. The increased 
popularity of this concept has brought about the need 
for a wireline access network architecture that can 
take advantage of core IMS concepts. 

An IMS–based architecture is one in which all 
services offered to a particular customer can access 
the same subscriber database. This enables a service 
provider to offer customers a consistent set of 
personalized services, independent of the access 
media they Use. 

Fixed IP networks include several access 
methods, namely xDSL, cable, or Metro Ethernet. 
Fixed wireless LANs are also in this category, with 
WLAN WiFi and WiMAX. The future integrated 
network must support all these access methods. 

Core elements definitions are reasonably stable 
now and able to process session requests from 
different access networks. Convergence work is 
continuing in various subsystems interfacing to Core 
IMS, in particular the charging functions and 
resource control. 

So to outline the answer of this question “Why 
IMS in NGN?” There are two points to describe: 
• IMS generally fulfills the NGN requirements for 
conversational services 
 –Managed, carrier operated telecom network 
 –IMS Release 6 becomes applicable to a range of 
access network types (3G RAN, WLAN) 
 –IMS is access technology independence 
• Telecom industry benefit 
 –Will enable simple and effective inter-working 
between Cellular and Wire line 
 –Growing IMS market, encouraging greater usage 
 –Wider choice of IMS suppliers 
 –Market stimulation, decreasing costs (thanks to 
shared development/deployment costs). 
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The Comparison of response inhibition, planning and reconstitution of thought in ADHD and normal 
children 

 
Esmail Kheirjoo1, Farnaz farshbaf manei sefat2, Sarvin ansar hosien3 

 
1. Azarbayjan Shahid Madani University, Iran  

2. Ph.D student of psychology, Mohaghegh Ardabili University  
3. MA/ Child and adolescent clinical psychology,Tabriz University 

 
Abstract: Attention deficit disorder/hyperactivity (ADHD) is the most common childhood disorders. In explaining 
ADHD is referred to deficits in executive functions. Hence, the objective of the current study is to compare some 
executive functions in ADHD and normal children. In this present study, 25 ADHD children of combined subtype, 
25 ADHD children of inattentive subtype and 25 normal children were selected. In this study, the children symptom 
inventory, Raven’s Coloure Progressive Matricies Test (RCPM), Stroop Color- Word Test, Tower of Hanoi puzzle, 
and Vygotsky’s test were used. In order to analyze data, the researcher used MANOVA and follow-up test. The 
results indicated that there is significant difference between response inhibition, planning and reconstitution of 
thought in ADHD and normal children. The result also indicates that the function of ADHD children with combined 
subtype were weaker than attention ADHD children with inattentive subtype. It can be concluded that ADHD 
children have deficit in executive functions. But it is necessary to note that there are different executive functions in 
subtypes of this disorder.  
[Esmail Kheirjoo, Farnaz farshbaf manei sefat, Sarvin ansar hosien. The Comparison of response inhibition, 
planning and reconstitution of thought in ADHD and normal children. Life Sci J 2012;9(4):1383-1388] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 209 
 
Key words: Response inhibition, Planning and reconstitution of thought, ADHD 
 
1. Introduction 

Attention deficit disorder /hyperactivity 
(ADHD) is the most common childhood disorders. 
According to Diagnostic and American Psychiatric 
Association’s and statistical Manual (DSM) 
estimated prevalence of this disorder in children 
between 3 to 7 percent (APA, 2000). This disorder is 
defined through three primary symptoms of 
Inattention, Hyperactivity and Impulsivity. In recent 
years, these three signs in the form of both individual 
behavior and the dimensions of inattention, 
hyperactivity/ impulsivity have shown by using the 
results of the factor analysis (Barkley, 2006). With 
respect to two dimensions, DSM considered three 
different subtypes including predominantly 
inattentive subtype (ADHD-I), Impulsivity subtype, 
and combined subtype (ADHD-C). The conducted 
research in behavioral, genetic, neuropsychological 
areas and the studies relating to Structural imaging 
and brain interaction, prefrontal lobe frontal and 
executive dysfunction support this disorder.  

Executive functions is an umbrella term covered 
many cognitive process which serve the targeted 
behaviors and actions (Barkley, 2006; Nig, 2006). 
From the point of view of Nero- psychology, 
executive functions are a part of activities that 
patients suffering from frontal lobe hurts are not able 
to do them (Tehranidost, 2002). Penington and 
Qzonoff (1996) by reviewing researches which were 
related to the executive functions of children 

suffering from ADHD, found out that about 15 to 18 
surveys have pointed to the significant differences 
between people suffering from ADHD and ordinary 
people in one or more executive function’s measures. 
Inhibition is main components which are under the 
umbrella of executive functions (Gorfein & 
MacLeod, 2007). Lack of inhibition is mostly related 
to attention’s constructions and impulsivity (Schachar 
et al. 2000). Many studies have shown that inhibition 
in people with this disorder is a failure. Lezak et al. 
(2004) defined this executive action as the ability to 
identify and organize the required steps and elements 
to accomplish a purpose or achieving a goal. Since 
the planning ability is a part of excellent actions of 
cortex prefrontal, it is believed that hurt or disorder in 
prefrontal areas and some areas of brain `s cortex is 
significantly related to the children’ s planning ability 
(Lezak et al. 2004; Fuster, 2008). In most researches 
that have measured planning ability in people who 
are suffered from ADHD, found out significant 
difference between their function compared with 
normal children (Nigg et al. 2002; Vilkat et al. 2005; 
Kopesky et al. 2005; Young, Toone , Tyson& Morris, 
2007). It is necessary to note that Geurt et al (2005) 
in their research found that there is not significant 
difference among subtypes. In addition, 
reconstitution of thought is one of the executive 
functions that referred to conceptual model of 
Barkely (1998). This empowerment is a goal-oriented 
creativity that enables individual to cross from 
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situations that be needed to problem solving. 
Functions of reconstitution of thought also includes 
of another competence entitled verbal fluidity 
(Barkely, 1998). Geurts et al (2005); and Shallice 
(2002) conducted a research. They found that there is 
no significant difference among two groups of 
reconstitution of thought. Barkely (2003, 2005) 
maintain that hyperactive children in response to the 
events have less ability to analyze and synthesize and 
so purposeful creativity reduce. Since different 
results cited in the relevant literature, therefore; the 
objectives of the present study is study executive 
functions such as response inhibition, planning and 
reconstitution of thought in ADHD and normal 
children.  

 
2. Methods 

The present study is causal- compare 
experiment. The study sample consisted of ADHD 
children with ages between 8 and 11 years old of 
Tabriz city. The sample consisted of 75 children 
which composed of 50 ADHD children. Among these 
50 children with ADHD, 25 individuals were ADHD-
C children and the rest were 25 ADHD-I children. In 
order to collect data, the researcher used the children 
symptom inventory and clinical interview in the 
present study. 25 normal children whom their age 
were between 8 and 11 years old were selected with 
respect to variables such as age, intelligence, gender. 
The sampling method of the ADHD children was 
available sampling and normal children (control 
group) were selected randomly. In this study, the 
children symptom inventory, Raven progressive 
matrices test, and Strop Color- Word Test, Tower of 
Hanoi puzzle, and Vygotsky test were used.  

 
2.1. Instrument 

Children symptom inventory (CSI-4): This 
inventory is behavioral rating scale which was 
developed by Gadow and Sprafkin (1984). In order to 
screening emotional and behavioral disorders of 
children, this inventory was designed and edited by 
Gadow and Sprafkin (2007). Children symptom 
inventory (CSI-4) consisted of two forms relating to 
parents and teacher. In this study, parents form was 
used which consisted of 97 items for screening 15 
emotional and behavioral disorders. Eremis (2009) 
reported the reliability of this inventory 0.72% and 
construct validity also was confirmed by Suveg 
(2009). In Tavakolizade research in Iran (1376) the 
validity of parent`s form got with test – retest method 
and it`s validity up holded by using expert `s ideas 
according to the correct translation and adapting it 
with the main content too. Raven’s Coloure 
Progressive Matricies Test (RCPM): This test is a 
non-verbal intelligence test and was originally 

developed by John C. Raven in 1936. In each test 
item, the subject is asked to identify the missing 
element that completes a pattern. Many patterns are 
presented in the form of a 4x4, 3x3, or 2x2 matrix, 
giving the test its name. Stroop Color-Word Test: In 
psychology, the Stroop effect is a demonstration of 
the reaction time of a task. When the name of a color 
(e.g., "blue," "green," or "red") is printed in a color 
not denoted by the name (e.g., the word "red" printed 
in blue ink instead of red ink), naming the color of 
the word takes longer and is more prone to errors 
than when the color of the ink matches the name of 
the color. The effect is named after John Ridley 
Stroop who first published the effect in English in 
1935. The effect had previously been published in 
Germany in 1929. The original paper has been one of 
the most cited papers in the history of experimental 
psychology, leading to more than 700 replications. 
The effect has been used to create a psychological 
test (Stroop Test) that is widely used in clinical 
practice and investigation. Tower of Hanoi Puzzle 
(TOH): is a mathematical game or puzzle. It consists 
of three rods, and a number of disks of different sizes 
which can slide onto any rod. The puzzle starts with 
the disks in a neat stack in ascending order of size on 
one rod, the smallest at the top, thus making a conical 
shape.The objective of the puzzle is to move the 
entire stack to another rod, obeying the following 
rules: 

 
 Only one disk may be moved at a time. 
 Each move consists of taking the upper disk 

from one of the rods and sliding it onto 
another rod, on top of the other disks that 
may already be present on that rod. 

 No disk may be placed on top of a smaller 
disk. 

 
With three disks, the puzzle can be solved in 

seven moves. 
 
Vygotsky Test: 

In order to how to measure reconstitution of 
thought, the researcher used Vygotsky Test. The aim 
of vygotsjy test is to show concept formation test, 
how to combine ideas and consider them to be 
rebuilt. The test is made of 22 wooden beads in the 
shape, color, size and height of the four types. The 
scoring of this test is performed by using the formula 
and record the running time and the number of test 
piece. Hashemi and Alipour (2000) calculated 
relaibility cronbach’s alpha 0.76% in their study. 
 
2.2. Procedure  

In order to identify ADHD children, from 
among 9-11 year-old boys who as children were 
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suspected of having the disorder, individuals were 
selected and after obtaining written consent from the 
parents and complete CSI-4 parent form and clinical 
interviews with children, and the disorder subtypes 
were determined. Then, the selected tests were 
performed on children and the results were 
registered. It is necessary to note that children's IQ 
was at lest 90 on the Raven test. In order to analyzes 
and interpret, the researchers used MANOVA and 
leasa significant difference (LSD) follow- up test.  
 
3. Results 

As it can be seen, the table (1) indicates mean 
and standard deviation different test-takers 
performance on Tower of Hanoi Puzzle (TOH), 
Stroop Color-Word Test, Vygtosky test.  

In order to investigate difference group’s 
performance in these tests, multiple analyses of 
variance (MANOVA) were used. As the table (2) 
indicates that there is significance difference between 
group’s performance on planning, response inhibition 
and reconstitution of thought. 

In order to pair sample comparisons on group’s 
performance Leasa Significant difference (LSD) in 
variables (including, planning, response inhibition 
and reconstitution of thought) were used. 

 
 
 

Table 1. Mean and Standard deviation different test-
takers performance of normal and ADHD Children 

Subjects Variables N Mean St. 
dev 

ADHD-  Numbers of 
errors 

25 4.48 2.46 

Planning Time off 
pattern 

25 84.08 52.76 

(Hanoi Puzzle) Number of 
moves 

25 15.24 6.75 

 Numbers of 
errors 

25 9.84 4.99 

Response 
inhibition 

Time off test 25 129.72 36.28 

(Stroop test) 
Reconstitution 
of Thought 

(VigotskyTest) 25 371.88 110.33 

  Numbers of 
errors 

25 16.16 9.85 

ADHD-
C 

Planning (Hanoi 
puzzle) 

Time off 
pattern 

25 146.8 76.26 

  Number of 
moves 

25 31.96 13.34 

 Response 
inhibition 
(Stroop test) 

Numbers of 
errors 

25 28.68 6.47 

 Time off test 25 178.12 52.95 
 Reconstitution 

of Thought 
(Vigotsky Test) 25 565.96 131.87 

 
 
 
Normal 

Planning 
(Hanoi puzzle) 

Numbers of 
errors 

25 0.24 0.435 

Time off 
pattern 

25 30.84 19.07 

Number of 
moves 

25 7.4 0.654 

Inhibition 
Response 
(Stroop test) 

Numbers of 
errors 

25 0.80 1.25 

Time off test 25 61.04 12.66 
Reconstitution 
of Thought 

(Vigotsky Test) 25 255.6 51/64 

 
 

Table 2. Multiple analyses of variance (MANOVA) in difference group’s performance 
 Trace Trace rate F Df Mean St. dev. Sig Co Eta 

Group Pillai’s trace 1.104 13.97 12 0.136 0.001 0.552 
 

Table 3. pair sample comparisons 
Dependent 

variable 
 Group A Group B Average 

differences 
Mean St. dev Sig 

 Number of errors 
(Hanoi puzzle) 

 

Normal ADHD-I 4.24 1.66 0.013 
ADHD-C 15.92 1.66 0.001 

 ADHD-I ADHD-C 11.68 1.66 0.001 
 Time off pattern 

 
Normal ADHD-I 53.24 15.59 0.001 

Planning ADHD-C 115.96 15.59 0.001 
 ADHD-I ADHD-C 62.72 15.59 0.001 
 Number of moves Normal ADHD-I 7.84 2.44 0.002 
 ADHD-C 24.56 2.44 0.001 
 ADHD-I ADHD-C 16.72 2.44 0.001 

 Numbers of errors 
(Stroop test) 

Normal ADHD-I 9.04 1.350 0.001 
 ADHD-C 27.88 1.35 0.001 

Response ADHD-I ADHD-C 18.84 1.35 0.001 
inhibition Time off test 

(Stroop test) 
 ADHD-I 68.68 1.35 0.001 

 Normal ADHD-C 117.08 10.68 0.001 
 ADHD-I ADHD-C 48.40 10.68 0.001 
 Reconstitution of 

thought 
(Vigostsky Test) 

Normal ADHD-I 116.28 10.68 0.001 
  ADHD-C 310.36 29.31 0.001 
 ADHD-I ADHD-C 194.08 29.31 0.001 
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As it can be seen, the above table shows 
components of number of errors and spent time on 
Stroop test in response inhibition. Based on the 
obtained results, there is significant difference 
between normal and ADHD children. The result also 
indicates that there is significant difference between 
ADHD-I children and combined subtype (ADHD-C). 
According to results, there are significant difference 
between normal children and ADHD children in 
components of number of errors (Hanoi puzzle), 
Time off pattern and Number of moves (Planning 
variable ).Also above results observed between 
ADHD-I and ADHD-C children. In general, ADHD 
children in comparison with normal children, had 
worse performance in each all third variables. This 
worse performance also observed in ADHD-C 
children in comparison with ADHD-I children. The 
result also indicated that there is significant 
difference among groups in reconstitution of thought 
at 0.01 levels.  

 
4. Discussion  

Attention deficit disorder / hyperactivity 
(ADHD) is the most common childhood disorders 
(Barkely, 2006; Fuster, 2008). The main core of 
many explanatory theories is deficit in response 
inhibition (Barkely, 1997, 2005, 2006; Nigg, 2006). 
In order to study response inhibition, the researcher 
used Stroop Color-Word Test. In general, the 
duration of card reading time and reading errors in 
the ADHD group was significantly more than the 
control group. Since children with ADHD are less of 
attention, so they spend more time reading. On other 
hand, reading out color card involves two functions: 
first, conceptual inhibition and second change to 
another field. Since this function requires attention 
and concentration, ADHD children spend more time 
on reading it. On other hand, reading color cards 
involves two performances: First refers to conceptual 
skill which comes from mind and second refers to 
changing into another area. Hence, since this function 
requires attention and concentration, ADHD children 
spend more time on reading it.These findings are 
consistent with the findings of Sergent et al (2002), 
Shouwiger et al (2007); Lasenberg et al (2007); 
Shalis et al (2002); Golden et al (2002). This subject 
of the present study can be supported by Barkely 
theory. The results also suggest that performance on 
ADHD combined subtype is worse than ADHD 
inattention subtype children. This result is consistent 
with the findings of Nigg et al (2002), Klerman et al 
(1999), Lokkod et al (2001). However, this result is 
not consistent with the findings of Murphy et al 
(2001), Guerts et al (2005). The results also indicate 
that there is significant difference in comparison of 
planning with ADHD children and normal children. 

These findings are consistent with the findings of 
Sergent et al (2002), Klerman et al (1999), Papa 
douplos et al (2005), Wilkat et al. (2005), but these 
findings are not consistent with Hokton et al. (1999), 
Skeres et al. (2004). On other hand, the result shows 
that ADHD children’s performance with combined 
subtype in proportion to inattention subtype is 
weaker. These findings are consistent with the 
findings of Brakley et al. (2005), Nigg et al (2005), 
Kopeski et al (2005), and Wikat et al (2005). 
However, Geurts et al (2005) conducted a research on 
subtypes by using meta-analysis. They found that 
there is not significant difference among subtypes. 
Barkely's theory (2008) is an explanation for this 
difference. The Barkley model is a system of 
hierarchy. Response inhibition locates at the top of 
the hierarchy and executive functions at the bottom. 
He believes that the response inhibition causes 
delayed response to an event. During delaying in 
responding, the actions of executive are formed. In 
other words, response inhibition leads to executive 
functions occur and keep them from interfering. 
Barkley (2005) stated that ADHD-C due to executive 
dysfunction in inhibition and planning recognized. 
The analysis of data indicated that there is significant 
difference among these three groups in reconstitution 
of thought. Meanwhile, these findings are not 
consistent with the findings of the Guerts et al 
(2005), Murphy et al (2001). These scholars did not 
see the significant difference between attention 
inhibition subtype and combined subtype. In 
explaining these findings, it can be found in Barkley's 
theoretical predictions. Response inhibition plays a 
crucial role for the formation of re-thinking. Barkley( 
2003 , 1998 ) stipulated that children suffering 
ADHD have less combination and analysis ability in 
responding events because of deficit in behavioral 
inhibition system , it means that these children are 
unable to create multiple projects for helping to 
purposeful behavior and so their creativity will 
decrease. As a result, the findings of the present study 
are consistent with Barkely’s Theoretical predictions. 
In general, the results of the present study suggest 
that performance of ADHD children compared with 
normal children in response inhibition tasks, planning 
and reconstitution of thought is weaker. It is hoped 
that in the further researches by use of large sample 
grope and control variables such as comorbid 
disorders with ADHD, executive function exactly are 
studied. 
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 Abstract: The aim of this research was to study the climbing effect into high altitude contribution as subsequent to 
supplement of Q10 coenzyme on Mallon-di-aldehyde rate in male mountaineers’ serum. Thus, 14 experienced and 
skilled male mountaineers (average 181 cm height, 25.5 years old, 75 kg, Body mass index 22, Percent of 
hypodermic fat 10 cm in Ave., VO2Max  80.5 lit/min, with experience of 5-15 years) were selected randomly and 
divided into 2 Experimental and Control groups. Before climbing, they consumed Q10 supplement and Placebo for 
14 days. Their blood samples were analyzed in 4 different altitudes; 1500m, 2800m, 4300m and 5671m during 
climbing to Damavand summit. The results were considered by special kits of laboratory and auto-analyzer machine. 
Data were analyzed by F Test (as variance test with repeating in related factor). The relation among Q10 supplement 
hasn't a meaningful relation with Mallon-di-aldehyde rate but altitude variations are in meaningful relationship for 
both of the groups.  
[Shahla Hojjat, Morteza Moghimi Oskouei, Mir Hamid Salehian. Contribution of Climbing up to High Altitudes 
Subsequent to Co-enzyme Q10 Completing on Mallon-di-aldehyde Variations in the Serum of Male 
Mountaineers. Life Sci J 2012;9(4):1389-1392] (ISSN:1097-8135). http://www.lifesciencesite.com. 210 
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1. Introduction 

Mountaineering is an exercise with useful 
benefits and effects such as increasing and improving 
in Hemoglobin rate or a great resistance in 
cardiovascular system. Also, there are other harmful 
and negative effects as particular disorders like acute 
mountain sickness (AMS) or high altitude brain 
edema. Some of the mountaineers face with 
following disorders and problems, too: Diarrhea, 
Headache, Vomiting and Oxygen deficit around of 
the site (Armstrang, 2000; Bahrami, 2004). In the 
summer of 1968, during of the Olympics games of 
Mexico-City, altitude contribution on athletes'' 
performance was noted by the media and reporters 
seriously (Fox and Mathius, 1992). Based on the 
reports, Hypoxia emanates from high altitude 
climbing and this event plays a considerable role to 
make oxidative stress (Dosek, 2007). Getting more 
and excessive exercises will increase the need for 
oxygen and hence your body will consume a lot of 
oxygen. Excessive oxygen consuming means more 
free radicals formation. This problem cause to 
damage and obliterate the cells and lastly physical 
fatigue at this time, our body begins to use from the 
anti-oxidants in our around to defend against the 
oxidants and free radicals. There is no problem if we 
provide our need for these substances well. But if the 
body faced with anti-oxidants deficit in inner site 

then we couldn't get any hope to save the cells 
against of oxidation danger (Safari, 2005). So, 
practice and exercise in high altitude could be 
effective to make free radicals (Cooke et al., 2008). 
Using anti-oxidative supplements such as vitamins 
and semi vitamins nutrients are very important 
factors basically (Subudhi et al., 2004). Due to the 
reports, anti-oxidant Q10 effects and vitamin E are 
considered for fighting against free radicals resulted 
from excessive exercises (Cooke et al., 2008). Co-
enzyme Q10 is a kind of dissoluble vitamin in the fat 
and it is available in all of the cells. In fact, co-
enzyme Q10 plays a great role for electrons' transmit 
in mitochondria site, oxidation cycle, ATP producing 
and a strong anti-oxidant in reproducing of other anti-
oxidants (Damia et al., 2001; CPDDP, 2007). In other 
hands, i.e., measuring index of Mallon-di-aldehyde 
states oxidative stress rate and free radicals in altitude 
and shows the peroxidation rate of the fats (Malek 
Zadeh 2004; Benzie, 2004). According to the studies 
in 2005 about of anti-oxidants and their relationship 
with oxidative stress and free radicals, it was found 
that anti-oxidants are as defensive factors and they 
reduce the cells as a resistant force against of free 
radicals and oxidative stress (Anjana, 2005). They 
prevent from the anti-oxidants' changes against 
oxidative stress. Also, they can create a balance 
among of the cells and play an important role as an 
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agent substance inside of the cells 
(Inhumanexperiment, 2008). Generally, they have 
two important roles as follows: 

1. To participate and provide of the oxygen in 
the cell and oxygen synthesizing with the cells during 
of the cell reactions and their activities. 

2. To maintain and protect of the cell against of 
oxidative stress effects and another oxidative factors 
in the cell (Inhumanexperiment, 2008). 

By the previous studies, Free radicals could get 
damage for the brain and blood cells and lastly cause 
altitude disorders like AMS (Benzie & strain, 1996). 
In athletes, Q10 shortage made metabolic stress as 
free radicals increasing in severe practices (Nazirolu 
et al., 2004). Due to the studies done in 2005 about of 
vitamin E effect on the serum of six mountaineers in 
Himalaya region(after climbing into Pomori 
summit,7161m , for 3weeks), it was shown that 
vitamin E as an oxidant can prohibit from 
mitochondria disorder arising from Hypoxia (12).  
Although Cook et al studied co-enzyme Q10 
contribution on exercised people and not exercised 
ones' performance, but they could conclude that short 
time consuming of the supplement can increase 
viscosity of inner muscles of Q10 and decrease 
oxidative stress. Also, MDA rate increasing during of 
the practice and after that would be possible (Cooke 
et al., 2008).  Another researcher man as named of 
Magalhase et al reported that Hypoxia and oxygen 
deficit have been made increasing the oxidative stress 
and free radicals in mitochondria of the cell and 
decreasing of oxidative phosphorylation capacity 
(Magalhase et al, 2005). Whereas Subdehi et al 
(2004) reported that anti-oxidants couldn't get any 
effects on oxidative stress indices and free radicals in 
high altitudes (Subdehi et al, 2004).  Contrastive 
results about anti-oxidants effects on mountaineers' 
practice in high altitudes are great reasons for the 
recent researcher to pay attention to this study and it 
encouraged me to study on possible effects of 
supplement Q10 consuming with climbing into 
Damavand summit on Mallon-di-aldehyde changes 
rate in the serum of male mountaineers. 

 
2. Methods 
Recent research is a semi-experimental study 

and 24 experienced male mountaineers with climbing 
record of 5-15 years, with no disorder at the height 
were chosen randomly. Some of them were chosen 
with following specifications: 

Anthropometric and physiological indices such 
as VO2max, BMI, Hypodermic, Fat, Age, size, 
weight, type and procedure in mountaineering sport, 
experience, knowledge and educational level about of 
the height and mountaineering, strength of body, 
cardio-vascular power, body fitness for 

mountaineering and activity on the height. They were 
divided into two groups based on anthropometric and 
physiological factors: experimental group (n=12) and 
controlling group (n=12). According to the team 
specialist and physician advice, experimental group 
consumed pure Q10 coenzyme made in Webber 
naturals Factory of Canada, with 100mg daily 
(consumed concentration was considered by the age) 
for two weeks before climbing into the height. 
Placebo group consumed placebo Dextrose with 
100mg in a day for two weeks before climbing into 
the height. 

Blood sampling was considered with 5cc rate in 
each stage under the completely controlling of 
nutrition in the test before climbing to the summit 
and during of the climbing and also with consuming 
of Q10 and placebo as follows:  
(from anticobital of the tests in 4 steps).  

For two weeks before climbing into the height 
in fasting status with 1500m. 

In the base camp of Damavand at the height of 
2800 m in fasting status. 

Before climbing into Damavand at the height of 
4300 m and in fasting status. 

After climbing into the summit in the height of 
5671m and backing. 

Blood samples of persons were taken to the 
laboratory after safe packing and freezing. They were 
put into the special kits such as blood sugar kit, Frap 
kit from Germany brand with 0.0001 as an accuracy 
and sensitivity. Expected results obtained through 
auto-analyzer machine (cell counter) from U.S.A 
manufacturer after the related experiments doing. 

 
2.1. Statistical methods 
Firstly, we used Kolmogorov- Smirnov test for 

data homogeneity and then it was used from F test 
(variance with test operation) at the following stage. 
Following test (Bonferroni Test) was also considered 
for meaningful data values. All the statistical 
estimations were analyzed by Spss16 with a<0.05, as 
a meaningful level. We used descriptive report to 
detect the statistics, data and individual species for 
the athletes. 

 
3. Results  

Test F (variance analyzing with iteration test 
evaluating) in stage 4 showed that there wasn't a 
meaningful difference between co-enzyme Q10 
completing and Mallon-di- aldehyde changes rate 
(P<0.05). But the altitude as independent factor and 
separated from Q10 co-enzyme showed a meaningful 
difference on Mallon-di-aldehyde changes rate 
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Table 1. Difference between co-enzyme Q10 
completing and Mallon-di- aldehyde changes in both 
groups 

Group  Control 
(N=7) 

  

Altitude 1500 m 2800 m 4300m 5671m 
Mallon-

di-
aldehyde 

2.5 ± 
0.18 

2.77 ± 0.2 2.9 ± 0.23 2.47 ± 0.18 

Group  Experimental 
(N=7) 

  

Mallon-
di-

aldehyde 

2.51 
±0.2 

3.5 ± 0.41 2.7  ± 0.19 2.51  ± 0.3 

P≥ 0.05  St. dev.  Mean 

Within 
group 

Within 
Altitude 

Control Experimental Control Experimental 

0.33 0.029 0.98 0.14 2.64 2.78 
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Figure. Co-enzyme Q10 completing and Mallon-di- 
aldehyde changes in both groups 
 
4. Discussions  

Due to the results from the recent research, it 
isn't observed any meaningful difference  between 
co-enzyme Q10 completing and Mallon-di-aldehyde 
changes rate of male mountaineers after climbing up 
to high altitude (Damavand summit, P<0.05). But 
there was a meaningful difference in Mallon-di-
aldehyde changes rate of the groups by increasing or 
decreasing of altitude and its effect as an independent 
variable. It was related to altitude effects without of 
the supplement interference at this case. Perhaps, 
relation of co-enzyme Q10 completing and Mallon-
di-aldehyde changes rate of male mountaineers after 
climbing up to high altitude isn't meaningful but it is 
meaningful among of altitude changes in blood serum 
which it isn't observed changes in fats peroxidation 
rate since it depends to stability, practice rate of 
people or cortisol hormone secretion in altitude 
(Damian et al., 2001; Armstrang, 2000). Studies have 
been shown that balance of oxidant and anti-oxidant 

decays in the body by altitude (Magalhaes et al., 
2005). (As oxygen deficit) Finally, signs of oxidative 
stress will be possible in the cells and body. 
Oxidative stress in altitude is a kind of oxygen 
reaction in the cell that it can get damage to the cell 
contents such as: lipid membrane, mitochondria, 
practical and structural proteins and even the cell 
nucleus and DNA (Magalhaes et al., 2005). Carl 
Marshal studies detected that people who they live in 
low altitudes or mountaineers face with Hypoxia 
states, have more stress hormones as cortisol whereas 
low altitude residents have more cortisol rate rather 
than people who  they live in high altitudes. Some of 
effective factors are: altitude diseases, to increase of 
climbing up speed, spent distance of altitude, stability 
time in altitude and physiological states (Armstrang, 
2005). Moreover, another problems and disorders 
such as water deficit, decomposition of protein, diet 
variation, unfavorable food situation, ultra violet ray, 
air pollution, low pressure site of oxygen and weight 
lost and etc., help to form (increase/decrease) 
oxidative stress and anti-oxidant power in the body 
(Armstrang, 2005; Magalhaes, 2005). In fact, 
measurement index of Mallon-di-aldehyde rate 
defines oxidative stress, free radicals producing in 
altitude and peroxidation rate in the fats (Benzie & 
Strain, 2004; Malek Zadeh, 2004). Peroxidation of 
the fats occurs when oxidative stress rate or free 
radicals producing in the cells increases 
Subsequently, this event breaks double bonds of the 
fats (Malek Zadeh, 2004). When we are dealing to 
mountaineering in high altitudes and since we are 
climbing from low sites to high ones, thus cortisol 
hormone secretion increases because of oxygen 
shortage and some of variations in central nervous 
system. This state is also increasing by stability rate 
and activity severe in altitude. So there is a direct 
relation between cortisol rate of plasma and duration 
time in altitude. More duration in altitude make to 
increase its rate.  It is possible that co-enzyme Q10 
could be an effective factor as ideal anti-oxidant on 
blood serum of male mountaineers and save and 
protect them against of damages into the cells and 
tissues. When exercise activity is in low or moderate 
level, there isn't any change in cortisol secretion rate 
but in inverse state, it differs. As above mentioned, it 
seems that increasing of cortisol secretion could be a 
general response to physical stress (Armstrang, 
2000).  So, it is possible that this study is adapted 
with other studies. In fact, cortisol hormone is 
responsible of the liver's fats conducting and using 
for quick energy making in the cells (MalekZadeh, 
2004). This research case hasn't any coordination 
with the studies dated on 2008 about Mallon- di-
aldehyde rate in sports (Inhumanexperiment, 2008). 
Since this study and other ones have been done in 
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normal conditions whether they are adapted with our 
new study or not, following cases could be effective 
factors in the fats peroxidation perfectly: Water 
deficiency, unfavorable food situation, glucose rate 
of the blood, air stiff, contamination, emotional state 
of a person, hormones' secretion, disorders in central 
nervous system as a result of high altitude 
(Armstrang, 2000). Hence, Q10 supplement hasn't a 
meaningful relation with Mallon-di-aldehyde rate but 
altitude variations are in meaningful relationship for 
both of the groups. Main reason is related to 
"Altitude" about of meaningful difference in Mallon-
di-aldehyde rate of the groups. At the end and after 
the recent study findings in a short conclusion, it was 
recognized climbing up contribution to high altitude 
subsequent to Q10 supplement on Mallon-di-
aldehyde variations rate of male mountaineers' serum 
obviously. The results showed that there is no 
evidence on meaningful relation between climbing up 
to the summit of Damavand and Q10 supplement 
consuming on Mallon-di-aldehyde variations rate. By 
supposing of altitude as an important and 
independent variable at this study, we could define a 
meaningful difference in Mallon-di-aldehyde 
variations rate subsequent to altitude variations. The 
aim of this research was to study the effect of Q10 
co-enzyme contribution on Mallon-di-aldehyde 
variations rate by climbing to Damavand summit and 
to detect of effective factors like altitude on Mallon-
di-aldehyde rate in male mountaineers' serum. 
Hopefully, we could detect other effective factors and 
decrease damages into human's body in mountain 
sites and altitudes. So, mountaineers will be able to 
improve and promote their abilities and sports 
activities against of Hypoxia, diseases and stresses 
from climbing to high altitudes.  
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Abstract: The aim of this study was to evaluate and compare the effectiveness of sport sponsorship among the 
selective teams of Iranian football premier league. All fans of three teams in football premier league were selected as 
a population size. By using a formula, 216 individuals for Esteghlal, 245 individuals for Traktor and 291 individuals 
for Persepolis were selected randomly. Smith’s questionnaire was used to collect the data and validity of it approved 
by 6 professional of sport management and the reliability by Choronbach alpha coefficient and obtained 0.73. 
Finally, 752 questionnaires were collected and analyzed. Data were analyzed by t test, ANOVA and Scheffe. The 
results showed that sport sponsorship among the selective teams was effective.  Furthermore, result of ANOVA 
showed that there is significant different between the effectiveness of sponsorship among the selective teams. It is 
recommended to the club managers to improve the enhancement factors of fan attendance, and they should inform 
the sponsors its effectiveness. 
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1. Introduction 
Many people consider that marketers are 

referring to buyers who know that they are trying to 
coax people into buying their goods. Others also 
think that all the propaganda activities of a company 
are as its marketing efforts. But the reality is that 
marketing is beyond of its definition than sale 
activities or even advertisement (11). In fact, 
marketing is the series of activities which is included 
in the case of goods and distribution that 
advertisement and sale are only part of it (Eshghi, 
2009; Amis et al., 1999). There are different 
definitions for marketing such as a group of related 
businesses, a business phenomenon, the economic 
process, the exchange or transfer of ownership of 
products, supply and demand adjustment process and 
many other meanings. Each of these definitions 
represent a corner of the marketing activities; today, 
experts define the marketing as the process of 
satisfying human needs and requirements (Rousta, 
2010). Philip cutler defines marketing as follows:  

"Marketing is defined as a social and 
managerial process by which individuals provide and 
meet their needs and demands through the process of 
production and exchanging goods with each other" 
(Eshghi, 2009; Amis et al., 1999). Marketing 
involves a range of activities and decisions (Eshghi, 
2009). A combination of marketing elements can be 
defined as follows: "a set of controllable marketing 

variables that companies combine them in target 
market and create the required response in their own 
compositions"(Kutler, 2010).  

In a general classification, they can be 
summarized in four groups:  
1. product, 2. Price, 3. promotion, 4. distribution 
(Eshghi, 2009).  

In today's markets, companies are seeking new 
methods and approaches to raise their potentiality of 
marketing being different than their opponents and 
competitors; thus, they are spending huge expenses in 
this regard. One of these methods is the sport 
financial support that companies make the in 
sponsorship for the related teams or sport event to 
reach to their ideal targets in the field of marketing 
(Grohs et al., 2004). The increasingly competition of 
markets and rising costs of traditional advertising 
tools has led to increased demand for sports 
sponsorship (Khosromanesh, 2009). Many 
researchers consider financial support as a 
communicative tool similar to advertisement, 
whereas financial supports act their performance 
combined with marketing communications. One of 
these differences is that the advertisements represent 
a clarified and direct message controlling by a sender, 
whereas this message is being less controlled in the 
field of financial supports and that communication is 
connected by the commercial brand and goods 
influencing on the audiences (Eshghi, 2009). 
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Experimental evidences show that the advertisements 
aware customers only through the aspects of 
commercial productions not social aspects. In other 
words, the advertisements do not have any emotional 
nature whereas the emotional response generated by 
an event plays a key role in the understanding of 
customers’ message (Cingiene & Gobikas, 2006). 
Financial support means providing or meeting any 
financial and production assistances into an activity 
through a commercial organization in the aim of 
reaching to commercial targets (Seyyed Ameri, 
2010). Exercise is one of the phenomena that 
companies and private factories support it a lot. 
Shunk defines the sport financial support as follows: 
"investment in sport entity (athlete, team, league or 
sport programs) to support overall organizational 
goals, commercial or advanced navigatory purposes 
(Seyyed Ameri, 2010). Team fanatics know their 
sponsor's productions attractive their similar 
productions (Grohs et al., 2004). In addition to media 
coverage and the fans, their emotional feelings 
towards the team increase the investment return 
(turnover) of financial supporters (Cingiene & 
Gobikas, 2006). In the other hand, financial support 
of sport through the large companies provides the 
success of the clubs and sponsors that both sides can 
benefit together (Grohs et al., 2004). Today 
businesses and industrial owners have found that 
financial support is as a powerful promotional tool 
for their businesses (Seyyed Ameri, 2010; 23). 
Financial support of sport also is the unique features 
of the sport economy (Shalbari et al., 2012). In fact, 
one of the most important elements binding the sport 
and economical events together is the sport financial 
support in the advertisement of fanatic and sponsor 
companies (Seyyed Ameri, 2010; Smith et al., 2008). 
Today, having sponsor is an integral part of income 
for the clubs (Grohs et al., 2004). Financial support is 
one of the most important sources of income in 
today's sports. It also benefits the owners and the 
goods and services that directly and indirectly 
contribute to the development of sport (Seyyed 
Ameri, 2010). One way of providing adequate 
funding for the particular activities like championship 
athletic activities is the use of funding companies and 
private factories (Seyyed Ameri, 2010; Nufer & 
Bühler, 2010).  Sponsored sports have risen 
dramatically in the past two decades and in most 
other major non sport companies such as shell, coca 
cola and Emirates and Dafone have been considered 
as an important part of marketing strategy. Variety of 
sports organizations and entities such as individual 
athletes, clubs and teams, events, leagues, unions, 
federations and competitions may be supported due 
to special targets and positions (Grohs et al., 2004). 
Sponsored sports have attracted the attention of 

domestic and foreign companies in Iran. The 
financial support of professional sports according to 
the sport in Iran is soaring. Today, most sporting 
events that are conducted in the country have a 
sponsor showing the growth of this industry as well 
(Eshghi, 2009); companies sponsoring on their teams 
are increasingly growing right now. The sport 
financial support is an appealing tool for companies 
attracting their customers’ purposes (McKelvey & 
Grady, 2008). In the season 2008-2009, Mary Brown 
chain restaurants was introduced as the main sponsor 
of Perspolis soccer club with USD3 billion 
contraction. Also, Iranian furniture market in the first 
half of the season with 500 million and Iranian 
mobile market with 800 million in the second half of 
the season were the supporters of Esteghlal soccer 
team; other teams in the premier league were not 
exception in this regard, for example, Iran Khodro 
factory was the sponsor of Qazvin Peykan football 
club with 4 billion in the same season (2008- 2009) 
(Eshghi, 2009; Grohs et al., 2004). Sponsors hope to 
raise the awareness of their customers through the 
investment in sport and hence they make a special 
value for their brands. Given that the agreement 
between the parties is unpredictable, so the risk of 
investing in sport is very height; for example, there is 
no any guarantee for the high rate of selling or the 
high rate of selling or the high perception of the 
customers (Seyyed Ameri, 2010). Due to the 
significant growth of sport sponsorship, the 
effectiveness of financial support is very important 
for the sport marketers and sponsors. Today, most 
organizations are looking to measure the 
effectiveness of their marketing activities and be able 
to make better decisions on it. Companies spending 
huge amount of money are seeking their investments 
back but how to evaluate the effectiveness of their 
marketing activities has become an issue. In spite of 
companies’ tendency towards sport financial support 
reaching to their goals, the impacts of these activities 
and their effectiveness have been less considered in 
this regard (Grohs et al., 2004). Many definitions 
have been proposed for effectiveness: the rate of 
reaching to organizational goals (Etzione), the degree 
of supplying the requirements or criteria evaluation 
of individuals outside the organization (Pfeffer and 
Salansyk; Hamidi, 2003).  The effectiveness of 
sponsor to devoted goals depends to financial sponsor 
sponsoree. Hans and Skatoien (1995) have identified 
four levels of sponsorship effectiveness:  

1. Being exposed to, 2. Attention, 3. 
Recognition, 4. Purchasing behavior (Shalbari et al., 
2012).  

Being exposed refers to the number of 
measurements that is being displayed by an 
organization or a commercial brand; for example, 
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exposed to the TV viewers will be calculated by 
multiplying the number of seconds. The second level 
of effectiveness is that how people pay attention to 
the brand or organization. The attention can be 
measured by the member of target market based on 
changes in the retention of the same market members. 
The third level of assessment of the effectiveness of 
financial support is the measurement of the cognitive 
effects.  

These effects can be evaluated in tests of 
recalling; for example, it can be asked that, which 
sponsor does support this event or team financially?  
Cognitive tests as a qualitative research are suitable 
for the evaluation of financial sponsor's effectiveness 
because they provide information that will allow 
researchers to pay to explain consumer behavior. Last 
level is the buying behavior. The most direct method 
to measure the effective ness of the sponsor is the 
purchasing behavior (Shalbari et al., 2012). Pits and 
Slatter (2004) have mentioned the amount of sales as 
a suitable tool for measuring the effectiveness of 
financial support. They consider any increase of sales 
and purchase intentions as a sign of success of 
financial support (Eshghi, 2009). Usually it is 
difficult to measure precise amount of sales due to 
the financial support. A solution to this problem is to 
examine the purchase intentions. So, we can say that 
the intention of purchasing is an appropriate 
replacement for sales (8). Harvey (2001) in a research 
titled, "the measurement of financial support effects", 
found that financial support increases the intention of 
buyers; he also stated that this increase is not only 
due to the production features, but also financial 
support plays a key role in this field. Gross et al 
(2004) in a research titled," the study of financial 
supporters effects", found that , the proportion 
between financial sponsors and events, the degree of 
displaying and the level of fans participation in the 
event have different impacts on the effectiveness of 
financial sponsors activities. Sin jin (2006) in a 
research titled, "the significance of financial support 
effectiveness among Lithuanian Basketball league 
financial sponsors, found that financial support has a 
positive impact on the sponsors of "Litous Witt" 
sales, whereas, this effectiveness was weak for the 
financial sponsors of Zalgiris. Nufer et al (2010) in a 
research concerning the effectiveness of financial 
activities from the world cup matches found that, the 
effectiveness was very profitable for some companies 
but others could not benefit a lot. They expressed, it 
seems that financial support is an effective 
communication tool. Eshghi (2009) in reviewing the 
effectiveness of financial support found a positive 
impact on the intention of fans purchasers of both 
Perspolis and Esteghlal football teams; The results 
showed that, financial support dose not influence on 

purchasing intention in two Esteghlal and Perspolis 
football teams. Ghilaninia (2010) in examining the 
structure of financial support found that the 
awareness of fans from sponsors and their impacts on 
purchasing intention has a positive and direct effect; 
Given to the important role of financial support in the 
creation of income for clubs and the expected return 
on investment and increased sales by club sponsors 
have been considered as the most vital factors of the 
present study and the comparison of financial support 
effectiveness among three fanatic teams of Iranian 
premier football league. So, this study aimed to 
answer whether the activities of financial sponsors in 
the field of supporting football clubs are effective, 
and if the effectiveness of financial supports among 
the selected premier football league have any 
differences or not.  

2. Methods  
The present research is descriptive- Comparative 

following the applied targets; the research 
community was consisted of three selected premier 
football league teams (Esteghlal, Perspolis and 
Traktor). Since the number of adherents of these 
three teams are coveted by millions, the infinite 
population size was considered. The sampling 
method is Random- class and to determine the 
sample size, the sampling size formula was used for 
the infinite population (Bal et al., 2009).  

 
 

In above – mentioned formula, Z in the 95% 
confidence interval is 1.96; the error rate is 
considered 0.05. Since the variance of fans was not 
determined among three selected teams in the present 
study, 30 questionnaires among fans of each teams 
was analyzed in a preliminary study and these were 
0.38, 0.40, and 0.43 respectively. Thus, the size of 
sample is 216 ones for Esteghlal, 245 ones Traktor 
and 291 ones for Perspolis was calculated the data 
collection tool of purchasing intention questionnaire 
is all the fans in which its reliability is 0.80 calculated 
by smith; after translation of questionnaire validity 
with surveys of 6 professor of sport management and 
its reliability using Cronbach's alpha coefficient as 
calculated, 0.73. After collecting the questionnaires, a 
total of 752 questionnaires were analyzed. First, for 
the study of normalized data distribution, the tilt and 
strain data were used in which the team of Esteghlal, 
1.783 (Skewness) and -1.028 (kurtosis), Traktor, 
1.183 (Skewness) and 1.28 (Kurtosis), and Perspolis, 
-1.113 (Skewness) and 0.713 (Kurtosis) were 
obtained. This data is necessary for normal 
distribution coefficients between – 2 and 2.  
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Therefore, the data distribution was normal' then, the 
single- sample t- test was used for assessing the 
effectiveness of activities sponsored by the fans were 
selected. To compare the effectiveness of the 
activities sponsored by the teams, the test of variance 
analysis (ANOVA) was used. 
 

3. Results  
The results of descriptive statistics that describe 

the demographic characteristics of Iran's football 
team is given in Table 1. 

 
Table 1. Results of descriptive statistics 

Components Groups  N Percentage 
Team Perspolis 291 36 

Traktor 245 33 
Estehlal 216 29 

History of 
fanatic 

Less than 1 
year 

18 2.4 

2-5 113 15 
6-10 115 15.3 
11-15 142 18.9 
Above than 
15 years 

363 48.3 

Age 18-25 414 55 
26-35 266 35.4 
36-45 58 7.7 
Above than 
46 

14 1.9 

Education Under 
diploma 

206 27.4 

Diploma 146 19.4 

 
B.A 171 22.7 
M.A and 
higher 

126 16.8 

Following- 
up 
All matches 

Yes 677 90 

No 45 10 

Total 
attendance 
in a season 

1-3 315 41.9 
4-6 194 25.8 
7-10 72 9.6 
Higher than 
10 

169 22.5 

 total 752 100 

As shown in Table 1, the largest number of 
supporters in the sample relating to Perspolis (36%) 
and the lowest number is Esteghlal team (29%). In 
terms of age, the largest number relating to a group of 
18-25 year old (55%) and the lowest rate is 46 year 
old (1.9%); the results show that 48.3% of the fans 
are higher than 15 year old. About 41.9% of these 
fans are present in the stadium only 1-3 times during 
a season. The table also shows %90 of fans follow 
their favorite team in all games (through media). 
The subject's educational level was found: 

27.4% diploma (Maximum) and 13.7% 
under diploma (minimum). Table 2 shows the results 
of the single- sample t-test. This test has been carried 
out for assessing the effectiveness of financial 
supporter activities among fans of the premier 
football league. 

Table 2. Results of single- sample t- test 

Tea
m 

Aver
age 

purch
ase 

behav
ior 

Aver
age 

differ
ence 

Stand
ard 

devia
tion 

T 
D
f 

Sig 
Low

er 
Upp
er 

Persp
olis 

4.097 1.097 0.973 
19.23

4 

2
9
0 

0.001 
0.98

5 
1.20

9 

trakt
or 

4.420 1.420 0.897 
24.78

3 

2
4
4 

0.001 
1.30

7 
1.53

2 

Esteg
hlal 

4.012 1.012 1.050 
14.16

2 

2
1
5 

0.001 
0.87

1 
1.15

3 

Total 4.178 1.78 1.248 
32.75

8 

7
5
1 

0.001 
1.10

7 
1.24

8 

 
Since the scale of research questionnaire was 

five worth, single – sample t- test, hypothetical mean 
value of average was considered 3 and the positive 
and significant difference of this hypothetical mean 
representing the high- level of selected teams 
purchasing intention from clubs financial productions 
(Habibpour & Safari, 2010). 

Since the most direct measuring effectiveness of 
sponsor is the buying intention indicating the 
effectiveness of financial support. As shown in Table 
2, the results of t- test is significant for each selected 
teams these results indicate the effectiveness of 
financial support activities in each function Iranian 
premier football league? 

Perspolis (sig= 0.001, t=19.234), Traktor (sig= 
0.001, t= 24.783) and Esteglal (sig= 0.001, t=14162). 

Also the data of fourth array in Table 2 show 
that all activities related to Iranian premier league are 
effective (sig= 0.001, t=32.758). In order to compare 
the effectiveness of carried financial Support for the 
selected football teams (Esteglal, Perspolis and 
Traktor), the one- way ANOVA was used. Given to 
the variance homogeneity test results (levene test), 
the inequality of variance assumption was rejected 
(statistic Leven =2.821, sig=0.06, df2= 749, df1=2), 
As a result of fist row of Table 1, analysis of variance 
output was established in Table 3. 
 
Table 3. Results of variance analysis test 

Variable 
Source 

of 
changes 

Sum of 
squares 

Df 
Mean 

Sq 
F Sig 

Buying 
production 
of 
financial 
sponsors 

Within 
group 

22.216 2 11.108 
11.745 0.001 

Between 
group 

70.8.351 749 
0.946 

Total 730.567 751 

 
According to the results of variance analysis 

test, the effectives of financial sponsors among the 
three selected Iranian premier football league 
(Esteglal, Perspolis and Traktor) has a significance 

difference. (F=11.745, sig=0.001  ˂  0.05). 
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If we want to compare the mean of unequal 
group size, the Scheffe method is the most 
appropriate in this field (Spss). Because of the 
inequality of groups size (the number of fanatics) in 
this research, the Schaffe follow – up test was used to 
compare two teams together. The result of Scheffe 
test is given in Table 4. 

 
Table 4. Result of Scheffe test 
Team 1 Team 2 Mean 

difference 
Standard 

error 
sig 

Traktor Esteglal 0.408 0.090 0.001 
Traktor Perspolis 0.323 0.084 0.001 

Perspolis Esteglal 0.085 0.087 0.623 

 
According to the results in Table 4, the 

effectiveness of financial support activities among 
Traktor and Esteglal football clubs is 0.408 mean 
difference, (Sig=0.001) and also between two Traktor 
and Perspolis football teams there is significant 
difference with 0.323 mean difference, (Sig=0.001). 
In case of Traktor and Esteglal, Traktor and pespolis, 
the mean difference is positive representing that the 
effectiveness of financial support activities in Traktor 
football club is significantly higher than two other 
teams. In comparison of financial support activities 
between Esteglal and Persepolis, there are no 
observed any significant differences in these teams 
(Sig=0.623, mean difference= 0.085). 
4. Discussion and conclusion 

The main purpose of this study was to 
examine the effectiveness of financial support 
activities among the fans of Iranian premier football 
league. The results of descriptive statistic showed 
that 41.9% of fans attend 1 to 3 times during a 
season, which is very low' because the attendance of 
fans increases ticket sales and in the other hand, the 
number of attendance in the stadiums expose the 
name and brand of financial sponsors to huge number 
of people there? (Shalbari et al., 2012). The 
increasing number of fans causes to increase the 
effectiveness of financial support activates among 
sport teams. These descriptive results must be an alert 
for all managers of clubs because financial supporters 
hope to increase their consumer's awareness in terms 
of their productions (Seyyed Ameri, 2010); however, 
when  they feel the lack of any investment in the field 
of sport is going to be ineffective, they immediately 
reject their finance in this regard; because again, one 
of the most important ways of providing sport budget 
especially sport championship activities refers to the 
support of companies and private factories (Seyyed 
Ameri, 2010; Smith et al., 2008). Managers should 
examine the effective factors of fans participation to 
be able to increase both the rate of selling tickets as 
wee; as effectiveness of financial sponsors; in one 
hand, the descriptive results show that 90% of fans 

follow their favorite team in all matches (through 
media). Given to the measurement of multiplying the 
seconds in viewers of TV relates to the degree of 
expose (Grohs et al., 2004), what the number of 
viewers gets high, the degree of expose is also 
increasing showing the raised effectiveness of 
financial support activities in this regard. The results 
of single- sample t- test showing the effectiveness of 
financial support activities in each selected and 
fanatic teams of Iranian football league. This finding 
is matched with the results of Nufer et al (2010), 
Eshghi (132009) and Gilanina (2010) researches.; of 
course this finding is also matched with the findings 
of Sin jin research (2006) in the Lithunian Basketball 
league, but the related results are not matched with 
Zalgiris Basketball club; the reason may refer to the 
differences of two football and basketball fields. 
Also, it may be due to the Zalgiris weak function in 
the basketball league. According to the present 
research findings, it is suggested to all managers of 
the clubs to aware these financial support activities 
effectively to all sponsors to make their sponsorship 
through the related activities and try to increase the 
expense of their contraction. Based on variance 
analysis test results, the effectiveness of financial 
support activities has a significant difference among 
three selected Iranian football teams. The results of 
Scheffe follow-up test showed that the effectiveness 
of financial support activates among Traktor and 
Esteglal and also Traktor and Perspolis is significant 
and in two cases the mean difference is positive 
indicating that the effectiveness of financial support 
activities in Traktor significantly is higher than two 
Perspolis and Esteglala football teams. These results 
are not matched to the finding of Eshghi (2009). 
Eshghi (2009) in examining the effectiveness of 
financial support activities among football funs found 
that the effectiveness of financial support on 
purchasing intention does not have difference in two 
Esteglal and Perspolis football teams. The reason for 
this mismatch may be the Traktor football club has 
not been studied in Eshghi's research (2009); it is 
suggested to examine a lot of football clubs to get the 
more precise results in this field. Traktor football 
club has a best position in the premier league 
arrangement table making the team superiorly better 
effectiveness of financial support activities among 
two other teams (Perspolis and Esteglal). (This 
research has been carried on the selected team fans 
during 2010-2011season). Although it is struggled in 
the present research to neutralize the research results 
with collecting questionnaires in different times of 
performance impact on a team in a special 
competition (win or lose in a match) and also the 
number of played competitions (when approaching to 
the end of- the season and the number of games 
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increasing, the fans get familiar with brands and 
logos of team sponsors more and more. The 
limitations of the research refer to the less number of 
clubs. It's suggested to all researchers to select the 
highest number of teams to overcome the present 
research deficiencies and try to distribute 
questionnaires in this regard. Also, commenting from 
financial supports and club managers in the field of 
financial support activities provide beneficial result 
in this regard. 
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1. Introduction 

 A stochastic process , associated with 
the convection-diffusion equation obey the stochastic 
differential equation  

   (1) 
 where  is the differential of a wiener 

process with unit variance. The above stochastic 
equation can be solved by finite difference method 
[7]. Although stochastic method do not suffer from 
the numerical diffusion on grid-based methods, they 
typically lose accuracy in the vicinity of interfacial 
boundaries. By Feymann-Kac theorem, equation (1) 
convert to -convection-diffusion equation [7]  

       (2) 
 subject to the initial and boundary 

conditions:  

         (3) 

 The convection-diffusion equation is a 
parabolic partial differential equation combining the 
diffusion equation and the advection equation, which 
describes physical phenomena where particles system 
due to two processes: diffusion and 
convection.Convection refers to the movement of a 
substance within a medium (e.g., water or air). 
Diffusion is the movement of the substance from an 
area of high concentration to an area of low 
concentration, resulting in the uniform distributed of 
the substance[2]. 

  The numerical methods for solving 
convection-diffusion model have been an active 
subject of research during the last thirty years [1, 4, 

15]. The development of the new techniques which 
can solve the model still attract substantial attention. 
Numerical grid-based methods such as the finite 
element method (FEM) [6, 16], the finite difference 
method (FDM) [9, 10, 11], the finite element method 
(FVM) [14] and spectral method [18, 19], were 
widely applied these last decades and remain most 
popular. However, the methods suffer from some 
limitations (difficulties on irregular or complex 
geometry and on mesh distortion or large 
deformation problems).This paper led to the 
development of a methods based on series expansion 
and piecewise constant functions. 

In this paper, we use two dimensional block 
pulse functions  to solve convection-
diffusion model.By applying  based on 
direct method, any PDEs convert to linear or 
nonlinear system of Algebra. We use operational 
matrices for partial derivatives. This method is 
simple and it's applicable for any PDEs. 

An outline of the paper is as follows:In 
section , we introduce  and their 
properties.In section  we present operational 
matrices for partial derivatives. Direct method for 
solving convection-diffusion equation are given in 
section . Error analysis for proposed method are 
investigated in section . Finally, in section ,we 
apply the proposed method on some examples 
showing the accuracy and efficiency of the method.  

 
2. Two dimensional Block-Pulse functions 
 
A set of two dimensional Block-Pulse 

functions  
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is defined in the region  and  
as: 

 

(4) 

 where  are arbitrary positive 

integers, and . There are some 

properties for  as following: 
The  are disjoint, orthogonal and 

complete set . 
We can also expand a two variable function 
 into  series: 
 

     (5) 
 through determining the block pulse 

coefficients: 
 

        (6) 

 
Also, for vector forms, consider the  

elements of  
 

    (7) 
 The two important properties of 2DBPF's 

are given as 
 (i):  

         (8) 
 where  is an  vector and 

. Moreover, it can be clearly 
concluded that for every  matrix : 

 (ii):  
            (9) 

 where  is an  column vector with 
elements equal to the diagonal entries of matrix . 
For simplicity, we use .  

 
Let , where 

, and  be the parabolic 
boundary of . If  are finite, 

 
 

If  are infinite, 
 

 
and 
 

      (10) 
 without loss of generality, set 

 and . The inner product 
 and norm  in  are defined as 

follows:  

          (11) 
  

      (12) 

 Let  be the projection operator defined 
on , where  is finite 

dimensional, as:  
     (13) 

 
First, we find an estimation of 

for arbitrary  
 Lemma 1 Let  be defined on 

 and  be projection operator defined by 
 then  

        (14) 

where  

for    . 
 

 Proof: The integral  is a 

ramp  on the subinterval  

with average value . 
The error in approximating the ramp by this 

constant value over the subinterval  is 
 

          (15) 

 hence, using  as least square of the error 
on , we have  

       (16) 

 

                        (17) 

 and on the interval  we have 
 

       (18) 

 
Operational matrix for partial derivatives 
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The expansion of function  over  
with respect to , 

can be written as 
 

      (19) 
Where 

, 

, and 
 

      (20) 

 
 

 (21) 

 

Now, expressing , in terms of 

the  as : 
 

 (22) 

 in which , is th component. Thus 
 

 (23) 

 where  is  matrix and is called 
operational matrix of double integration and can be 

denoted by , where 
 

 (24) 

 so, the double integral of every function 
 can be approximated by: 
 

 (25) 

by similar method , in 

terms of  as: 
 

 (26) 
 and 
 

 (27) 

 Now, we compute operational matrix for   

 Lemma 2 Suppose  and  
is defined on parabolic boundary  then 

operational matrix for  by 2DBPFs is 
approximated as:  

 (28) 
 that:  

 (29) 

where  is the following  
matrix as: 

 (30) 

 with  

 (31) 

 that  is initial boundary vector of . 
 Proof: By applying approximation 

 in  instead of  we have: 
 

 (32) 

 
and 
 

 (33) 

 
from  and  we can conclude: 
 

 (34) 
by the same method, operational matrix for 

 are given as follows. 

Lemma 3 If  and defined in 
parabolic boundary  then operational matrix 

for  and  by 2DBPFs are approximated as: 
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           (35) 
 

 (36) 
 where 
 

 (37) 
 
 

 (38) 

 and  are the following  
matrices: 

 

 (39) 

 

 (40) 

 and ,  are boundary vectors of 
. 

 
Direct method for solving nonlinear 

 
 
The results obtained in previous section are 

used to introduce a direct efficient and simple method 
to solve equations . We consider 
equations  of the form: 

 

 (41) 
 
 

                           (42) 

 
By substituting the equations (29), (37) and 

(38) into  and using boundary and initial 
conditions, we obtain a linear system with 

 as unknowns: 
 

 (43) 
Error analysis 
 Let the problem be of the form 

 

 (44) 

 where , ,  belong to 
. 
By using , the discrete approximation 

of  is :  

 (45) 

 where, for each ,  belongs 
to an dimensional subspace . 

 Theorem 1 Let  and  be in 
 and  be approximate solution by 

2DBPFs of   
 

 (46) 

 then  

 (47) 

 
 Proof: By using properties of projection 

operators, 
 

(48) 
  

(49) 
  

        (50) 

 
 

where  for 

, so by hypothesis of the theorem,  is a 
finite number and . So, if  then  

tends to zero. 
Numerical example 
 We present results of some numerical 

experiments to illustrate the effectiveness of the 
proposed method. To this end we choose convection-
diffusion equations taken from (Khojasteh Salkuyeh 
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2006) which are characterized by the fact of having 
parameter dependent solutions of the form  

 
 
where , are adjusted such that the 

condition  is satisfied.Initial and 
boundary conditions are in the case  

 
To show the efficiently of the present 

method we report absolute error which is defined by  
 (51) 

 at the point  where  is 
exact solution and  is numerical solution by 
2DBPFs. Error surface are plotted for showing the 
accuracy for two examples. 

 
Example 1 Parameters defining the problem 

(2)-(3) and the corresponding solution are 
. 

 
Example 2 Parameters defining the problem 

(2)-(3) and the corresponding solution are 
 

 
Table 1: Error between exact and numerical solution 
for example 1 (m=10)  

  
Exact 

solution 
Numerical 
solution 

Error 

0.0 0.0 9.9279e-1 9.8332e-1 9.4636e-3 
0.0 0.2 9.7372e-1 9.6366e-1 9.5508e-3 
0.0 0.4 9.5392e-1 9.4455e-1 9.3617e-3 
0.4 0.0 1.0072e-0 9.9972e-1 9.9715e-3 
0.4 0.2 9.6771e-1 9.7736e-1 9.8724e-3 
0.4 0.4 9.6771e-1 9.5803e-1 9.6771e-3 
0.7 0.0 1.0158e-0 1.0057e-0 1.0058e-2 
0.7 0.2 9.9573e-1 9.8576e-1 9.9573e-3 
0.7 0.4 9.7604e-1 9.6627e-1 9.7603e-3 
 
Table 2: Error between exact and numerical solution 
for example 2 (m=10)   

  Exact 
solution 

Numerical 
solution 

Error 

0.0 0.0 1.000e-0 9.9015e-1 9.8050e-3 
0.0 0.2 9.9980e-1 9.8989e-1 9.9030e-3 
0.0 0.4 9.9660e-1 9.8969e-1 9.9010e-3 
0.4 0.0 1.0005e-0 9.9059e-1 9.9050e-3 
0.4 0.2 1.0003e-0 9.9030e-1 1.0003e-2 
0.4 0.4 1.0001e-0 9.9010e-1 1.0001e-2 
0.7 0.0 1.0003e-0 9.9039e-1 9.9080e-3 
0.7 0.2 1.0001e-0 9.9010e-1 1.0006e-2 
0.7 0.4 9.9991e-1 9.8990e-1 1.0004e-2 

 

 
Figure 1: Error surface for example 1 

 
Figure 2 : Error surface for example 2 

 
3. Discussion 

 In this paper, we introduced a new 
numerical scheme for convection diffusion equation 
by two dimension block pulse functions and their 
operational matrices for partial derivatives. This 
method can be used for any linear and nonlinear 
partial differential equations. We can say that this 
method is feasible and the error is acceptable. the 
implementation of the present method is a very easy, 
acceptable and valid. We can use other piecewise 
constant functions for example Haar, Walsh and 
wavelets.  
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Abstract: Bicarbonate is the body's most important extracellular buffer. Bicarbonate loading increases the muscle's 
extracellular buffering capacity and ability to dispose of excess hydrogen ions produced through anaerobic 
glycolises. The aim of this study was to determine the effect of sodium bicarbonate supplement on skaters’ 
performance in young men. Sixteen skate players in the current study were selected and divided randomly into two 
groups: sodium bicarbonate (SB) and placebo (P).subject in the SB group orally ingested gelatin capsules that 
contained sodium bicarbonate at a dose of 300 mg·kg-1 b. w while subject in P group ingested  the same osmolar 
dose of cellulose 60min before 5oom speed trial . Blood samples were obtained before and one hour after consuming 
supplementation and two min after the 500m skate trial. Blood pH, lactate, standard bicarbonate (SBC) and 
performance of skaters were measured. The subjects were fast for 12-14h. Results indicated that there were 
statistically significant difference in Blood lactate and pH at the post exercise state between the placebo and sodium 
bicarbonate trial (p < 0.001). Resting blood concentration of bicarbonate increased following the ingestion of 
sodium bicarbonate (p<0.05) and the result also showed there were statistically significant changes in average 
skating speed (p<0.05). These data demonstrate that pre-exercise administration of NaHCO3 improves performance, 
possibly by facilitating the efflux of hydrogen ions from working muscles and thereby delaying the fatigue at sprint 
performance. We recommend ingestion of sodium bicarbonate to enhance sprint performance. 
[Ali Ojaghi, AbdolReza Yeganeh, Lamia MirHeidari, Mir Hamid Salehian. Effect of bicarbonate sodium 
supplement on skaters’ performance. Life Sci J 2012;9(4):1405-1409] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 213 
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1. Introduction 

Energy foods are used in order to improve sport 
beyond a balanced dietary. In most of sports such as 
intense anaerobic exercise, short term or strengthen 
long term sports, body strength against exhausting is 
an important aspect. Athletes who get exhausted in 
short time cannot act as well as who get exhausted in 
long time. Therefore sport coaches and athletes 
seeking a way to improve their function and avoid 
increased exhausting. Most athletes especially skaters 
use drugs or materials that they claim these drugs or 
materials have energetic features and avoid 
exhausting (MacArdel, 2009). During last decade 
sodium bicarbonate has been common for avoiding 
fatigue during intense short term sports such as 
swimming, speed running and weightlifting and it is 
claimed that this matter improve function by 
neutralizing produced acids through training (Adam 
et al., 2009). Among many types of skate sport, 500m 
skate is sprint and anaerobic activity which well over 
45 seconds needed for its finishing and it is said that 
in this type of sport and other powerful and 
strengthening activities, anaerobic glycolysis is the 
main energy source for muscle contraction that 
capacity of this system is limited as well as acidity of 

muscles increased and leads to gathering hydrogen 
ion inside muscles (MacArdel, 2009; Nielsen, 2003). 
Blood acidity increase avoids energy transfer and 
muscle contraction and enforce athlete to reduce 
intensity of his training (Kalis, 1998; Yunoki, 2000; 
Zoladz, 2005). There are reasons that using sodium 
bicarbonate before sport activities beside sever 
muscle contractions can reduce gathering H+ in 
skeletal muscle, blood and tissue water and delay 
exhausting (MacArdel, 2009; Wasserman, 1973; 
Shave et al., 2001). Benefits of using sodium 
bicarbonate in anaerobic activities that are 60-240 
seconds and ergogenic benefits of using sodium 
bicarbonate in strengthening and sprint activates can 
be seen in professional athletes (McNaughton et al., 
1992). More studies are done about different times 
and doses of using sodium bicarbonate in many sport 
protocols and its ergogenic effects on speed running 
and semi strengthening, rower, swimming, cycling 
are studied that function improving of athletes are 
reported (McNaughton et al., 1992). Nielsen et al. 
(2002) in studying reducing blood saturation by 
sodium bicarbonate in maximum training resulted 
that amount of acidosis is decreased after sodium 
bicarbonate injection by increase of blood buffering 
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and result in blood saturation of artery in maximum 
practice in return (Nielsen, 2002). In a study Fred et 
al. (2004) studied effect of using sodium bicarbonate 
on VO2 kinetics in heavy exercise. Survey samples 
include 20 athletes that are divided into 2 control and 
experiment groups. Subjects, training in different 
days by ergometer in two 6 minutes and consumed 
0.3 gram sodium bicarbonate per kilogram weight of 
body 1 hour before training. Using sodium 
bicarbonate increase PH significantly in blood before 
training in complementary group than control group 
(7.42, 7.51), by increase of blood PH, local flow of 
blood decreased and directed hemoglobin oxygen to 
active muscles that have low oxygen. Experiment 
results showed that oxygen diffusion is a factor 
during heavy training (Fred et al., 2004). Most of 
researchers have studied sodium bicarbonate in 
different doses from 100- 500 mg per each kilogram 
of body weight and said that sodium bicarbonate 
complement with doses less than 200mg per each 
kilogram of body weight change blood bicarbonate 
but don’t improve athlete function and doses more 
than 300 mg per each kilogram of body weight can't 
increase alkaloses, then most of researchers propose 
that sodium bicarbonate usable solution with a dose 
of 300 mg per each kilogram of body weight is better 
for improving body weight (Yunoki, 2000). Sodium 
bicarbonate using time before resistance sport 
activity from 30-150 minutes is different and may be 
effect on Alkaloses amount before sport activity. 
There are other studies that have not seen effect of 
sodium bicarbonate consumption in improving 
athletes. In this case Putteiger et al. (1996) 
considered amount of used sodium bicarbonate in 
speedy running. Subjects include 9 persons of cyclers 
that consumed 0.10 gram sodium bicarbonate and 
0.20 gram bicarbonate per each kilogram of body 
weight 1 hour before each test randomly. Practices 
program include 4 two minute time that done 
separately. Vein blood samples were gathered before 
training and in 3, 5, 10, 11 minutes after two minutes 
sprint training. Results showed that increase of 
0/2gr/kg bicarbonate using increase blood 
bicarbonate but don't improve function of 2 minutes 
sprint training (Potteiger, 1996). According to some 
contradictions in researches and because of lack of 
resemble study on skaters in inside and outside of 
country, researcher implement this study. 

 
2.Methods 
2.1. Subjects 

16 healthy 20-24 years old boy skaters will be 
selected as subjects. Firstly they were announced in 
different parts of Tabriz sport administrations and 
presence of researcher in skate mission, coaches and 
athletes.  After announcing readiness and arbitrary 

participation of skaters, their health and satisfaction 
were studied by questionnaire completion and 16 
skaters among 27 skaters were selected after 
confirming their health and readiness in order to 
cooperate with present study and after harmonization 
through questionnaire and based on their readiness. 
Then they were equally and randomly divided into 
two bicarbonate and placebo groups and were ready 
based on scheduled program in skate mission and 
implemented 500 m skate trial in a similar time. 
Subjects' selection parameter was their cardiovascular 
health, lack of diabetes, having skate training, lack of 
cigarette using and alcohol and all of stages of work, 
hardness and probable complications for subjects 
were explained. 

       
2.2. Blood samples and measuring variables 

5cc blood was obtained each time from elbow 
vein: 1. before complementary consumption, 1.5 hour 
after complementary consumption and 3.two minutes 
after 500m skate trial. Blood samples were poured in 
tubes including heparin and were sent to laboratory 
for analyzing. In order to measure blood parameters, 
enzymatic method were used. 

  
2.3. Analytical approach 

Firstly after natural assuring of measuring data 
by using K-S test, data related to any factors of 
sodium bicarbonate, lactate and blood PH were 
compared, in three stages including resting, 1hour 
after complementary using  and two minutes after 
finishing 500m skate trial, using repeated measuring 
test and if there is difference, LSD test in order to 
further analyze. Additionally, 500m skate test were 
compared in two groups using independent T test.  
 
3. Results 
          The results are shown by Figure 1-4. 
 
4. Discussion 
        Complementary consumption of soda causes 
significant increase of blood bicarbonate toward the 
relaxing state, but it is return to its relaxing amounts 
after 500 m skate. However, in placebo consumption 
step, after 500 m skating, blood bicarbonate levels 
were less than relaxing levels. These foundations 
may express ergogenic effect due to generating 
metabolic alkalosis, which may be helpful to improve 
the application levels by increasing buffering 
resources. Alkalosis reduction as compared with 
placebo, avoids the reduction of blood bicarbonate 
content to less than relaxing levels during extreme 
exercise. And this case can be appeared in rapid and 
simpler recovery. This foundation corresponds well 
with result of last surveys (MacArdel, 2009; 
MacArdel, 2009; Shave, 2001; Nielsen, 2002; Fred, 
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2004; Sostaric, 2006). Other results of this survey are 
like this, there is no difference in relaxing lactate 
levels pursuant the bicarbonate consumption. Two 
transitional proteins of band3 and MCT-1, are 
involved in lactate displacement and acid-base 
equilibrium establishment in two sides of erythrosine 
membrane, that are responsible for 5 to 10 and 80 to 
90 percent of lactate displacement respectively 
(Connes, 2004). By the effect of alkalosis, lactate 
existence amount from active muscle (Hood et al., 
1988), but in a survey, increase of lactate blood 
stream from muscle to blood was observed without 
any change in lactate accumulation grade. It is 

suggested that increase of lactate transfer by the 
effect of increasing ion grade is due to alkalosis 
induction (Hood et al., 1998; Messonnier et al., 
2007). So, by considering that relaxing lactate levels 
are constant except in pathologic conditions, lack of 
change in relaxing lactate amount is logical. There is 
also significant increase in blood lactate levels after 
doing 500 m skate. However alkalosis couldn't affect 
the amount of lactate existence to blood, this result is 
compatible with Cameron et al. (2010) and price et 
al. (2010) (Price & Simons, 2010; Cameron, 2010). 
 

 
Figure 1: plasma bicarbonate levels diagram in each stage during three times of measurement. 
*: Significant difference to pre-experiment and**: Significant difference to post-experiment (P<0.05). 
 

 
Figure 2. Plasma lactate levels in each stage during three times of measurement.*: Significant difference to post- 
activity (P<0.05). 
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Figure 3. Blood PH level diagram during three times of measurement.*: Significant difference to post- 
complementary (P<0.05). 
 

 
Figure 4. 500 m skate test time in each stage.*Significant difference to bicarbonate stage (P<0.05) 
 

It is imagined that, in the first minutes after 
exercise, stream H+ existence from muscle to blood, 
involves more speed than lactate, (Ball & Maughan, 
1997) and also it is observed about human that, speed 
of hydrogen ion stream is more than lactate (Bangsbo 
et al., 1993). Furthermore, lactate and hydrogen ion 
absorption by inactive muscles affect the amount of 
their existence from active muscles. (Bangsbo et al., 
1995) There are reports that lactate stream in the 
direction of extra cellular liquids, are independent of 
acid and alkalosis conditions in among tissues water, 
and are usually constant(Ball & Maughan, 1997). So 
this case could be helpful to justify the lack of 

difference among groups in blood lactate levels after 
500m skate performance. 

Also the results demonstrate that blood PH has 
been decreased in two steps of alkalosis, placebo. But 
this reduction was significant during placebo step. In 
another words, alkalosis could modify the blood PH 
reduction after extreme anaerobic activity. Inducing 
metabolic alkalosis causes insignificant increase of 
relaxing PH and controls the anaerobic glycolic that 
may causes the increase of involving speed of 
oxidative phosphrylation in the beginning of activity 
(Ball & Maughan, 1997). Proton and lactate 
production during maximum exercise is higher than 
buffer and metabolic capacity of inside the muscle 
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and its rejection in out of call. So, PH can be 
decreased up to 6/4 in muscle, and 6/9 in blood 
(Messonnier et al., 2007). Maybe in this survey, PH 
and lactate variations don't have the same pattern due 
high cooperation of glycolic in producing energy of 
500m skate. In the last part of result of this survey, 
skate performance in 500 m skate test is better than 
placebo consumption step. In this direction, there are 
a lot of evidences which prove that alkalosis can 
improve the intense short time activity (Adam et al., 
2009; MacArdel, 2009; McNaughton & Cedaro, 
1992; Messonnier et al., 2007). Finally, it is 
concluded that, inducing metabolic alkalosis can has 
positive effect on short time work out application, 
and also be helpful to reduce recovery time and to 
improve extreme exercise ability. 
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Abstract: In this human study, the effect of slopes changes of motion surface on four muscles fatigue of lower limb 
was investigated by surface electromyography. Zero, 10 and 20 degree slopes of a treadmill with constant speed of 5 
km/h were used. Seven mature men were selected. Each man as walked on the treadmill at each slope for five 
minutes time. Then, muscles signals were recorded before and after walking on treadmill by surface 
electromyography. Time period of between tests for each person on different slopes of treadmill was 48 hours. It 
was revealed that between fatigue rate of muscles, at zero degree slope, was not significantly different (P>0.05). 
But, at 10 degree slope, between fatigue rate of Tibialis and others was significantly different (P<0.05) and was 
increased. Also, at 20 degree slope, between fatigue rate of Quadriceps and others was significantly different 
(P<0.05) and was increased too. It is concluded that slope changes of motion surface can increase anterior muscles 
fatigue of lower limb.  
[Behzad Yasrebi, Karim Leilnahari, Seyed Esmaeel Hashemi-Aghdam, Mir Hamid Salehian. Surface slope 
enhances anterior muscles fatigue in lower limb. Life Sci J 2012;9(4):1410-1412] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 214 
 
Keywords: muscle, fatigue, electromyography, lower limb, slope 
 

1. Introduction 
 Muscles activity has potentially important 

effects on the muscles fatigue. The results of human 
studies, suggest that after continuous contractions of 
less than ultimate limit in Quadriceps, forces 
generated by electrical stimulation in low frequencies 
were decreased that, it was determined fatigue with 
low frequency (Moxham  et al., 1982). In affects of 
excessive practice on electromyography signal, 
concluded that average of fatigue rate was 8.6% and 
there was not significantly different in EMG 
amplitude and achieved significantly decrease in 
average of power frequency at more than 30 seconds 
range (Huner et al., 2003). Increase of muscles 
fatigue shift spectral model to low frequency 
(Sadoyama et al., 1981). Thus far, the effect of slope 
changes of motion surface on muscles fatigue of 
lower limb is not clear. Therefore, the results of the 
effect of muscles activity in cases reported in the 
literature regarding muscles fatigue may not be 
directly applicable to slope changes of motion 
surface. In this study, we investigated the effect of 
different slopes of motion surface on the muscles 
fatigue of lower limb. 

2. Methods 

Seven mature men, ageing 20-23 years old, 
height 170-180 cm and weighting 65-75 kg 
were chosen. In this study, selected muscles 
were Tibialis, Gastrocnemius, Quadriceps and 
Hamstring. The same athletic shoes for tests 
were used for all men (Roy et al., 2010; Kumer 
et al. 2003). Thus, two surface leads were used 
for each connection so as the distance between 
metal ports of leads was 2 cm. Before tests, 
ventricular location of each muscle was 
accorded to anatomical surface for each man. 
Then, the desired parts of ventricular muscles 
was completely shaved and cleaned by alcohol. 
Before and after tests, weight, height, blood 
pressure and body temperature of all men was 
recorded. It was emphasized that the men have 
not been any sport activity before the tests. 
Also, before starting the test, each man was 
seated on a chair to relax for five minutes. A 
standard wireless EMG system (Bluemyo, 
Germany) was used to record signals. EMG 
system's specifications were set to 8 input 
channels, input signal rate of ±5 V, channel 
amplification of 0.4- 50 v/v, sampling frequency 
of 1000 Hz per channel and wireless interface of 
Bluetooth class II. After the treadmill speed was 
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fixed on 5 km/h and the leads were connected to 
EMG, the first, each man was walked four steps 
and was stood in still position on the ground. 
Thus, muscles signals were recorded and saved. 
These signals were known as primary signals to 
muscles in rest position without fatigue. Then, 
each man was started walking on the treadmill 
at zero degree slope for five minutes. After that, 
immediately, the person was walked four steps 
and was stood in still position on the ground. 
Thus, muscles signals were recorded and saved. 
The same trend for each person at 10 and 20 
degree slopes were repeated. Time period of 
between tests for each person on different 
slopes of treadmill was 48 hours. Obtained 
signals with 1000 Hz frequency were recorded 
and seventy Butterworth filter was used for 
removing noise from signals. In this research, 
mean frequency was used to display muscles 
fatigue (Xu et al., 1998). Mean value and 
standard deviation of measured mean frequency 
were computed in each slopes. Paired-samples 
T- test was performed to compare the means of 
the outcome measures in rest and stress position 
(SPSS, Ver. 18).  
 
3. Results  
The results showed that the anterior muscles were 
fatigued compared with the posterior muscles of 
lower limb. Statistical analysis on mean of mean 
frequency in Gastrocnemius and Hamstring showed 
that, between before and after walking on treadmill 
were not statistically different at different slopes 
(P>0.05). However, Difference between before and 
after walking treadmill in Quadriceps at zero and 10 
degree slopes were not significant (P>0.05), but, at 
20 degree slope was significant and decreased 
(P<0.05). However, no significant difference were 
found between before and after walking on treadmill 
in Tibialis at zero and 20 degree slopes (P>0.05), but, 
at 10 degree slope was significant and decreased 
(P<0.05). These data are presented in figure. The 
positive effect of slope on rate of fatigue in lower 
limb muscles at motion on treadmill was shown. This 
was concluded based on the results from an 
experimental study on human model. The effect of 
motion on muscles fatigue has long been under 
investigation. Motion and exercise cause muscles 
fatigue from different ways such as summation of 
Lactate and decreasing blood oxygen rate (Dengler et 
al., 1998). In EMG studies, muscles fatigue has 
shown by mean frequency of recorded signals 
(Hangbo et al., 2003). However, in these researches, 
the relation between slope of motion surface and 
muscle fatigue was not showed. In this study, results 
revealed that, mean of mean frequency decrease in 

anterior muscles of lower limb by increasing slope. 
But, the outcome decrease in Quadriceps at 20 degree 
slope and in Tibials at 10 degree slope and rise to 
significant differences between before and after 
walking on treadmill. Thus, we may conclude that, 
slope increases, increase fatigue rates in anterior 
muscles of lower limb. This may indicate that, at 10 
degree slope, Tibialis does much more contraction, to 
do heel strike of stance phase. Also, at 20 degree 
slope, person bends his trunk forward for balance. So, 
it change body center of gravity site and it cause to 
change the path of force transmission from lower 
limb. At this time, Quadriceps endures much more 
pressure. Thus, it causes Quadriceps fatigue. The 
results of this study revealed a considerable effect of 
different slope on muscles fatigue by surface 
electromyography on human model. Similar positive 
effects have been reported in the literature at different 
position. The results from a study on males  muscle 
fatigue in middle-distance running showed the 
fatigue measured by EMG, at maximal effort both pre 
and post time trial is more related to sprint 
performance than endurance performance (Nummela 
et al., 2009). Furthermore, ITO Akihiko et al., 
showed to increase muscles fatigue in lower limb 
during running by electromyography and suggested 
relation between running figure and muscles fatigue 
(Akihiko et al., 2003). 
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Figure: Mean and Standard deviation of mean 
frequency in before and after walking on 
treadmill at zero, 10 and 20 degree slopes in 
Tibialis, Gastrocnemius, Quadriceps and 
Hamstring muscles 
 
4. Discussions  
The effect of slope of surface on the lower limb 
muscles fatigue in human model was studied. It 
was found that slope changes can enhance 
fatigue rates in anterior muscles of lower limb 
and also, surface electromyography can record it. 
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Abstract: The purpose of this study was to compare the specific physiological effects of general preparation phases 
on the injured muscle blood biomarkers in elite soccer players before the competition. Thus, 22 elite football players 
have participated in this study. During this study in two stages, the blood sample collection was done before and 
after the general preparation phase, then before of the competition and the pre-seasonal matches. The collected data 
were studied by using the statisticalmethod of correlated t test at significance level of 0.05 (α = 0.05). Results 
showed that there was no significant reduction in amount of the musculoskeletal masses of football players before 
and after of the various trainings phases (general and specific exercise ahead of the matches); and, there was indeed 
a significant reduction in amount of the bodymass values after different training phases than before the general 
preparation phase. In addition, there was a significant increasesin CPK values before and after the different training 
phases among the soccer players. And finally; there was a significant increases in LDH values before and after the 
different training phases in among the soccer players. 
[Gholamhasan jafarzadeh, Mohammad Nasiri. Comparing Impactof Two Types of The Exercising Preparation 
Programs On Indices of The Body Composition And Muscular Injuries Biomarkers Among Soccer Slayers. 
Life Sci J 2012;9(4):1413-1414] (ISSN:1097-8135). http://www.lifesciencesite.com. 215 
   
Key words: Biomarkers of the injured muscle; Rhabdomyolysis; Cretin kinas ,Musculoskeletal structural injuries 
 
1. Introduction 

Previous studies have proven that heavy, 
unusual and high volume sportive activities may lead 
to the musculoskeletal structural injuries (Clarkson et 
al,19912). These injuries may appear as muscle pain, 
swelling, weakness and loss of power (Sayers et 
al,2010). In structure terms, sportiveactivities cause  
weakening the Sarcomer and Sarcolemma to rupture 
which result to the intracellular proteins reduction 
and to increase specifically concentration of Cretin 
kinas (CPK) and lactate dehydrogenase (LDH) in the 
blood stream; also where damage is extensive, it 
causes the muscle tissue necrosis and even 
Rhabdomyolysis (proske,2001 & magal,2010). 
Recently, Epstein et al. have showed that there is a 
strong relationship between the anaerobic exercises 
and the serum level of Cretin kinas after exercises 
(Epstein et al,2006). The soccer is anaerobic exercise. 
On the other hand, the conducted exercises during 
various phases in this field are at high risk of 
infection to such damages, due to tiny muscle 
injuries.  

  
2. Methodology 

In this study, 22 elite soccer with the age 
characteristics of 26.42 ±0.81 years, body weight of 
76.18 ±1.93 kg, musculoskeletalmass of 38.30 ±0.99, 
the aerobic fitness level of 45.4 ±0.83 milliliters of 
oxygen consumption per kilogram of body weight, 

BMI (kg.m-2): 23.4 ±0.3, and the exercise 
experiences of 10.5 years, have participated. During 
this two- staged study, the blood samples were taken 
before and after the general preparation phase and 
before the seasonal matches.  

The study protocol had been developed based 
on non-linear period grading model, during which the 
individuals had to perform different exercises 
according to the training phases from 5 to 8 sessions 
per week. So the patterns of weekly exercise (micro 
cycle) were codified for 5 to 8 sessions per week. 
Accordingly, during the general preparation phase, 
the exercise volume would have been high, and as 
getting close to the competition phase, it would have 
proportionally lowered with higher density; in such a 
way that the highest micro cycle shock during the pre 
match phase (meso cycle) in the whole season of 
preparation training (micro cycle) would have been 
assigned to it.  

 
3. Results 

Results showed that there was no significant 
reduction in amount of musculoskeletal mass (t20=-
0.264, p=0.794), before and after different training 
phases (general and specific fitness and ahead of the 
competition); and there was a significant reduction of 
the body mass values after different phases of 
exercises compared to the pre-phase values of general 
preparation phase (t20=2.91, p=0.009). Furthermore; 
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there was a significant increases in CPK value before 
and after various training phases (t20=-35.47, 
p=0.000); and finally, there was a significant 
increases in LDH value before and after various 
training phases (t20=-39.00, p=0.000). 

 
Table 1.values of body composition and serum levels 
of the soccer players' CPK and LDH before and after 
phases of general and specific training, 
and ahead of the competition. 

 
Level 

Of 
sig 

 
t-

Values 

Standard deviation 
from average 

Average 
 

Variable 
After 

training 
phase 

Before 
training 
phase 

After 
training 
phase 

Before 
training 
phase 

0.000* 9.28 1.96 1.94 74.18 76.18 Weight(Kg) 

0.794* -0.26 1.14 0.99 38.41 38.30 
Musculoskeletal 

mass (Kg) 
0.000* 29.01 0.46 0.47 7.67 9.52 Fat mass(Kg) 

0.000* 2.94 0.299 0.3 23.18 23.40 
Body mass 

profile (Kg.m– 

2) 

0.001* -4.1 30.74 23.73 215.94 156.79 
Cretin kinas 

(IU/L) (CPK) 

0.001* -79.79 10.19 9.98 318.95 227.39 
lactate 

dehydrogenase 
(U/L) (LDH) 

* level of significance  in  p < 0.05 
 
4. Discussion  

According to this research's findings, it is 
clear that soccer players who perform different 
exercises during the various training phases (general 
and specific preparation before the competition) 
would have likely encountered the problems of tiny 
muscle injuries. Accordingly, the enzyme levels of 
CPK and LDH were also significantly increased 
which expresses/suggests that there is a damageto 
tiny muscle at the sarcomeres' location. Additionally; 
the amount of musculoskeletal mass of the  elite 
soccer players had been significantly reduced which 
can be involved  in incidence of muscle injuries. 
Siejo et al have described so when exercise intensity 
is proportional to the person's natural metabolism, the 
muscle tissue continues its activity function without 
significant changes in membrane permeability. 
However; when exercise intensity is increasing, the 
ATP production capacity would face disorders, and 
the created changes cause an increase of the 
membrane permeability which results to increase the 
CPK and LDH serums' activities (Seijo et al,1985).  
The results showed that sportive activities, especially 
the various exercising phases lead to increase levels 

of the Cretin kinas and lactate dehydrogenase serums, 
so these biomarkers are indication of the muscle 
injuries. Thus; these findings may indicate that the 
incidence rate of musculoskeletal injuries among 
team players specially soccer players are high, that 
could be an indication of more pressure on the 
players regardless of the same exercise intensity. 
Also, a relatively longer preparation period of soccer 
players is an effective factor ion this phenomenon.  

Consequently;thefootball coaches are 
recommended, especially the body building 
instructors who work in various leagues, to 
proportionate the activities Intensity and exercises of 
these athletes tailored to their ability level. And, since 
this tiny muscle injury has occurred in phases before 
entering athletic competitions, thus they are  expected 
to provide powerful and all-round soccer players' 
entry into the competition, by adapting an appropriate 
recovery measures.  
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Abstract: Based on epidemiological studies, incidence of asthma and obesity is rising in parallel and the obesity 
is associated with severe asthma and its poor medical treatment response. The changes in immune system function 
by means of some mediators like Leptin is effective in coincidence asthma and obesity. The aim of this study was 
evaluation of Leptin levels in children with asthma and its relation with treatment and the affected children’s Body 
mass index (BMI).  In a cross sectional descriptive analytic study in pediatric disease department of Tabriz 
university of medical sciences, we evaluated the serum level of Leptin in children with asthma.  The Leptin level in 
patients with asthma was 29.60 ± 29.25 and in control group was 6.34 ± 6.52 respectively which was significantly 
higher in the case group (P<0.001).  Serum level of Leptin in patients with periodic asthma was 9.26 ± 10.90 and in 
patients with persistent asthma was 36.74 ± 30.38 that Serum level of Leptin was significantly higher in patients 
with persistent asthma than periodic asthma (P<0.001) and also Serum level of Leptin in patients with severed 
persistent asthma was 46.97 ± 33.88 that significantly higher (P<0.001).  Mean of serum level of Leptin in patient's 
with good response to treatment was 9.26 ± 10.90, in patient's with moderate response to treatment was 22.74 ± 
21.12 and in patient's with poor response to treatment 40.01 ± 29.25 that significantly higher in patient's poor 
response to treatment(P=0.004).  In patients with asthma, a significant positive liner correlation was found between 
Serum level of Leptin with age, height, weight, weight Percentile-for-age and BMI. In patients of control group, a 
significant positive liner correlation was found between Serum level of Leptin with weight, Weight Percentile-for-
age, BMI, BMI Percentile-for-age and BMI z-score-for-age.   
[Lida Saboktakin, Nemat Bilan, Alireza Nikniaz, Mina Nazari. Study on serum Leptin level of children with 
Asthma. Life Sci J 2012;9(4):1415-1419] (ISSN:1097-8135). http://www.lifesciencesite.com. 216 
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1. Introduction 

Based on epidemiological studies, incidence 
of asthma and obesity is rising in parallel (Ford, 
2005) and the obesity is associated with severe 
asthma and its poor medical treatment response 
(Taylor, 2008). 

The cause of coincidence of asthma with obesity 
is not defined exactly but the possible mechanisms 
included; life style with low mobility, nutritional 
factors, hormonal factors, systemic inflammation and 
reduced respiratory capacity due to obesity, insulin 
resistance, and Gastroesophageal reflux. The changes 
in immune system function by means of some 
mediators like Leptin is effective in coincidence 
asthma and obesity (Jartti, 2009). 

Leptin is made by the adipose tissue cells and 
their serum level is associated with BMI and the 
thickness of skin folds especially in women. Leptin 
affects on production of different neuropathies by 
means of hypothalamus axis and this also affects 
energy production and consumption and 
neuroendocrine function, in the other hand Leptin is a 
modulator of the immune system and is a 
proinflammatory state in the body. 

Leptin causes to increase in production of TNF-α 
and IL-6 by adipose tissue cells and amplifies the T –

Helper cells and has a role in asthma pathogenesis by 
this mechanism.  

The association of Leptin and asthma have been 
evaluated in several studies, in a cross sectional study 
by Asood and colleague, it was found that the 
increased Leptin levels are associated with an 
increased incidence of asthma in women (Sood, 
2006). 

Camargo and colleague have shown that there is 
higher risk for asthma in 4 upcoming years in women 
who gain weight after the age of 18(Castro-
Rodríguez, 2007) and there is no significant relation 
between asthma incidence and the used calorie and 
physical activity (Camargo, 1999 ). 

Rodriguez and colleagues stated that overweight 
and obesity increase the risk of asthma in females 
from 6 to 11 years old up to 7 times (Castro-
Rodríguez, 2001). 

Mai and colleagues stated that the level of Leptin 
in overweight children with asthma is two times more 
than children with asthma with normal weight (Mai, 
2004). 

 
Culer and colleagues investigated the role of 

Leptin in childhood asthma, and stated that a Leptin 
level in children with asthma is high and there is not 
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a relationship between serum Leptin and obesity in 
these children (Guler, 2004). 

With regard to the fact that asthma and its 
recurrent attacks has a psychological and economic 
burden on the family and the serum levels of Leptin 
plays a role in childhood asthma and its response to 
medical treatment and the serum levels of Leptin is 
not measured in children with asthma yet, we 
designed a study to evaluate the Leptin levels of 
children with asthma and its relation with treatment 
and the affected children’s BMI. 
 
2. Material and Methods  

In a cross sectional descriptive analytic 
study in pediatric disease department of Tabriz 
university of medical sciences, we evaluated the 
serum level of Leptin in children with asthma.  
With simple sampling method, we studied all the 
children with asthma referring to pulmonology clinic 
of Tabriz children's hospital or Tabriz Azadi clinic 
after achieving the inclusion and exclusion criterias. 
The inclusion criterias include: 
1-Age below 12 yrs  
2-At least 1 year from the time of diagnosis  
3- No other underlying disease 
4- Lack of acute infection within past 2 weeks 
6 - Having a high BMI more than 5 percentiles of age 
and gender. 
7 - Not receiving other drugs (except anti asthma 
drugs) in the last 6 months 
Children with above criteria were enrolled to the 
study with informed consent 

We enrolled 50 children to the study with asthma 
after achieving inclusion and exclusion criterias as 
the case group and a group of 50 healthy children 
who were selected by age and Sex matched without 
acute and chronic inflammatory diseases or infections 
that had no drug using history as control group. 
Accurate measurements of weight and height are 
done by Seca stadiometer. 

After an overnight fasting (at least 8 hours), 
venous blood samples obtained from patients with 
Low-speed centrifugation serum was isolated in the 
laboratory and was freezes at -70 degrees Celsius in 
Eppendrof vials .Measurement of Serum Leptin was 
done with ELISA method using LDN Leptin ELISA 
Kits. 

The number of asthma attacks and asthma 
severity was determined based on GINA 2008 
protocol. 

NCHS standard curves were used for converting 
height and weight to standard Deviation Score (SDS). 
The BMI percentile in the case and control group was 
also defined with regard to the age and sex BMI 
percentiles. 
Statistical analysis: 

All data were analyzed using descriptive and 
deductive statistics methods by SPSS Ver. 15. The 
relation between qualitative data was evaluated using 
Chi-square test. And the relation between quality and 
quantity data were evaluated using T-test, ANOVA 
tests and the relation between the variables were 
evaluated using Pearson and Spearman correlation 
coefficient. P< 0.05 was considered meaningful. 
 
Table 1. Demographics parameter of patients 
between two groups 
 Group  
 Case Control 

Gender 
Male 31 31 

1 
Female 19 19 

Age 66.70 ± 33.05 65.44 ± 33.26 0.850 
Height 112.74 ± 18.23 112.09 ± 18.60 0.860 
Height Percentile-for-age 56.29  ±31.89 56.74 ± 32.51 0.944 
Height z-score-for-age 0.27 ± 1.15 0.26 ± 1.24 0.985 
Weight 26.05 ± 12.16 25.43 ± 11.26 0.791 
Weight Percentile-for-age 79.75 ± 23.79 79.15 ± 24.39 0.904 
Weight z-score-for-age 1.57 ± 1.61 1.59 ± 1.79 0.942 
BMI 19.54 ± 4.39 19.45 ± 4.33 0.917 
BMI Percentile-for-age 80.50 ± 24.79 80.88 ± 25.84 0.940 
BMI z-score-for-age 1.89 ± 1.87 1.96 ± 2.05 0.855 

 
Table 2. Evaluation of age, height, weight and BMI 
based on response to treatment in patients with 
asthma  
 Response to treatment 

P 
 Good Moderate  Poor 
Age 65.38 ± 32.49 86.14  ±41.32 62.73 ± 30.78 0.241 
Height 111.00 ± 16.30 119.07 ± 21.11 112.02 ± 18.64 0.613 
Height Percentile-for-age 53.45 ± 25.36 42.16 ± 36.05 60.81 ± 33.32 0.361 
Height z-score-for-age 0.14 ± 0.83 -0.32 ± 1.32 0.46 ± 1.21 0.246 
Weight 21.92 ± 10.16 33.79 ± 18.84 26.04 ± 10.56 0.114 
Weight Percentile-for-age 64.79 ± 25.21 66.34 ± 32.36 88.26 ± 17.52 0.004 
Weight z-score-for-age 0.67 ± 1.24 1.08 ± 1.94 2.03 ± 1.55 0.033 
BMI 17.14 ± 3.89 21.79 ± 6.01 20.05 ± 3.85 0.044 
BMI Percentile-for-age 61.20 ± 25.08 88.03 ± 17.93 87.11 ± 22.05 0.003 
BMI z-score-for-age 0.68 ± 1.52 2.14 ± 1.55 2.36 ± 1.89 0.022 

 
 
Table 3. Birth weight, Mother age at labor and Onset 

of asthma BMI based on response to treatment in 
patients with asthma 

 Response to treatment 
P 

 Good Moderate  Poor 
Birth weight  3.12  ±  0.49 3.07 ± 0.33 3.24 ± 0.43 0.510 
Mother age at labor  27.23 ± 5.07 23.29 ± 4.35 24.30 ± 4.70 0.122 
Onset of asthma  45.43 ± 18.20 45.86 ± 35.44 38.33 ± 30.85 0.687 

 
3. Results  

We studied the serum levels of Leptin in 50 
Asthmatic patients with 50 healthy patients as control 
group. The two groups were matched for age, gender, 
weight and height. The demographic findings of both 
groups are shown in the table 1. Thirty one of 
patients in each group were male and 19 of them 
were female (P=1). 

Mean age of patient's with asthma was 66.70 
± 33.05 month and in control group was 65.44 ± 
33.26 month (P=0.850). 

The Leptin level in patients with asthma was 
29.60 ± 29.25 and in control group was 6.34 ± 6.52 
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respectively which was significantly higher in the 
case group(P<0.001) (Figure 1). 

The family history of asthma was positive  in 
58% and 2% of asthmatic and non asthmatic patients, 
respectively that positive family history of asthma 
was significantly more in case group(P<0.001). 

Evaluations of studied parameter based on 
response to treatment in patients with asthma were 
shown in tables 2 and 3. 

Serum Leptin level of patients with asthma based 
on multi drug usage were shown in table 4. The 
demographic findings of both groups based on 
patient's gender are shown in the table 5. 

Thirteen of asthmatic patients had periodic 
asthma and 37 of then had persistent asthma that of 
37 patients with persistent asthma, 2 patients had 
mild persistent asthma, 13 patients had moderate 
asthma and 22 patients had severed persistent asthma. 
Serum level of Leptin based on asthma type was 
shown in figure 2 and serum level of Leptin in 
patients with periodic asthma was 9.26 ± 10.90 and in 
patients with persistent asthma was 36.74 ± 30.38 
that Serum level of Leptin was significantly higher in 
patients with persistent asthma than periodic asthma 
(P<0.001) and also Serum level of Leptin in patients 
with severed persistent asthma was 46.97 ± 33.88 
that significantly higher (P<0.001).  

In patients with asthma, a significant positive 
liner correlation was found between Serum level of 
Leptin with age (P=0.025 and R=0.317), height 
(P=0.006 and R=0.380), weight (P=0.003 and 
R=0.4127), Weight Percentile-for-age (P=0.007 and 
R=0.393) and BMI (P=0.033 and R=0.302). 

In patient's of control group, a significant 
positive liner correlation was found between Serum 
level of Leptin with weight (P=0.015 and R=0.344), 
Weight Percentile-for-age(P=0.017 and R=0.350) 
,BMI(P=0.004 and R=0.398), BMI Percentile-for-
age(P=0.016 and R=0.338) and BMI z-score-for-
age(P=0.005 and R=0.391).  

Mean of serum level of Leptin in patient's with 
good response to treatment was 9.26 ± 10.90, in 
patient's with moderate response to treatment was 
22.74 ± 21.12 and in patient's with poor response to 
treatment 40.01 ± 29.25 that significantly higher in 
patient's poor response to treatment (P=0.004) 
(Figure 2). 

 
4. Discussions  

Obesity leads to more severe asthma symptoms 
in children (Yuksel, 2012). Asthma is linked with 
obesity in adults, but our results do not support a 
significant role for Leptin, adiponectin or any other 
obesity-related biomarker studied in this association 
(Jartti, 2009). The prevalence of asthma and obesity 
is increasing concomitantly (Jartti, 2009). The 

prevalence of asthma and obesity is increasing 
concomitantly, but many aspects of this link are 
unclear (Jartti, 2009). 

Obesity is suggested as a risk factor for asthma, 
but the mechanisms are unclear (Mai, 2004). Obesity 
is not a factor in the ability to control asthma 
(Kwong, 2006). Adiposity is associated with poorer 
asthma control in female subjects. Adiponectin is 
associated with improved asthma control in male 
subjects (Kattan, 2010). 

 
Table 4. Serum Leptin level of patients with asthma 
based on multi drug usage  

  Leptin level P 

Ketotifen 
Yes 116.40 

0.002 
No 27.83 ± 26.71 

Theophylline 
Yes 116.40 

0.002 
No 27.83 ± 26.71 

cromolyn sodium Spray 
Yes 89.80 ± 37.62 

0.002 
No 27.10 ± 26.48 

Salbutamol Spray 
Yes 27.63 ± 26.95 

0.018 
No 76.95 ± 55.79 

Flixotide Spray 
Yes 24.55  ± 20.55 

0.202 
No 36.04 ± 37.09 

Serevent Spray 
Yes 32.28 ± 33.69 

0.781 
No 29.10 ± 28.76 

Hydrocortisone 
Yes 39.10 

0.747 
No 29.41 ± 29.52 

Atrovent Spray 
Yes 28.64 ± 32.59 

0.882 
No 29.94 ± 28.46 

Montelucaste 
Yes 0.30 

0.317 
No 30.20 ± 29.24 

Ventolin 
Yes 32.30 

0.927 
No 29.55 ± 29.55 

 
Obesity leads to more severe asthma symptoms 

in children. Moreover, Leptin, adiponectin, and 
ghrelin may play important roles in the inflammatory 
pathogenesis of asthma and obesity co-morbidity 
(Jartti, 2009). Moreover, Leptin, adiponectin, and 
ghrelin may play important roles in the inflammatory 
pathogenesis of asthma and obesity co-morbidity 
(Yuksel, 2012). 

Leptin is an obesity gene product secreted by 
white adipose tissue; elevated serum levels are found 
in obese adults and children. Recently, Leptin has 
also been found to be associated with allergic rhinitis 
(AR) (Quek, 2010). Leptin might be involved in the 
pathogenesis of asthma in the overweight children, 
and IFN-gamma might be a pathway in the process of 
leptin-induced inflammation (Mai, 2004). 

Leptin could aggravate airway inflammation 
featured by infiltration of neutrophils and 
enhancement of Th1 type inflammation (Cao, 2009).  
Leptin, via proliferation and activation of Th2 cells, 
may induce inflammation in asthma. It has also been 
demonstrated that Leptin mRNA expression and 
protein levels increase in response to inflammatory 
stimuli (Szczepankiewicz, 2009). 
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Levels of the adipocyte-derived hormones Leptin 

and adiponectin are significantly correlated with 
bronchial hyperresponsiveness (BHR) induced by 
exercise challenge in children with asthma (Baek, 
2011). Szczepankiewicz  and colleague demonstrate 
that increased serum Leptin levels have been 
observed in asthmatic patients (Szczepankiewicz, 
2009). Guler and colleague demonstrate that A 
significant difference was observed in serum Leptin 
levels between asthmatic and healthy children (Guler, 
2004). 

In our study, serum Leptin level in patients 
with asthma was 29.60 ± 29.25 and in control group 
was 6.34 ± 6.52 and serum Leptin level in patients 
with asthma was significantly higher than healthy 
patients. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Distribution of serum Leptin level in both 
groups 

 
Tanju and colleague show that Leptin levels 

correlated with the clinical severity of asthma and 
this was suggested to be associated with the severity 
of inflammation in asthma (Tanju, 2011). Data of 
Erel and colleague study demonstrate that the serum 
levels of Leptin and lipid profiles on allergic rhinitis 
and mild asthma were not different than those in 
controls (Erel, 2007). 

In our study, Serum level of Leptin was 
significantly higher in patients with persistent asthma 
than periodic asthma (P<0.001) and also Serum level 
of Leptin in patients with severed persistent asthma 
was 46.97±33.88 that significantly higher (P<0.001).  

Szczepankiewicz show that polymorphisms of 
the Leptin gene may be associated with asthma and 
higher BMI in asthmatic patients (Szczepankiewicz, 
2009). 

In our study and in patients with asthma, a 
significant positive liner correlation was found 
between Serum level of Leptin with weight (P=0.003 
and R=0.4127), Weight Percentile-for-age (P=0.007 
and R=0.393) and BMI (P=0.033 and R=0.302). 

Guler and et al show that there was no significant 
sex difference in serum Leptin levels among 
asthmatic children, whereas healthy boys had 
significantly lower Leptin levels than healthy girls 
(P=.019) (Guler, 2004). 

In my study significant difference was not found 
in Serum level of Leptin by patient gender in patients 
with and without asthma. 

The results of Quek and colleague study indicate 
that a higher serum Leptin level has stronger 
association with mild-to-moderate persistent asthma 
compared with allergic rhinitis. Hence, serum Leptin 
may be a stronger predictor for childhood asthma 
compared with allergic rhinitis. Among the asthmatic 
children, higher serum Leptin levels also showed 
stronger associations with female gender and being 
overweight (Quek, 2010). 

In our study, Serum level of Leptin significantly 
higher in patient's poor response to treatment and 
severed persistent asthma.  
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2. Distribution of serum Leptin level based on 
response to treatment in patient's with asthma 

 

Table 5. Evaluation of parameter based patient's gender in each group 
 Group 

Case Control 
Male Female P Male Female P 

Leptin 30.16 ± 25.33 28.69 ± 35.48 0.865 6.47 ± 6.42 6.13 ± 6.87 0.882 
Age(month) 70.45 ± 35.34 60.58 ± 28.78 0.310 67.68 ± 35.99 61.79 ± 28.81 0.549 
Height 114.32 ± 17.72 110.16 ± 19.22 0.439 113.06 ± 19.09 110.50 ± 18.17 0.641 
Height Percentile-for-age 55.79 ± 30.95 57.09 ± 34.21 0.891 55.65 ± 31.99 58.52 ± 34.14 0.765 
Height z-score-for-age 0.18 ± 1.07 0.41 ± 1.28 0.501 0.20 ± 1.26 0.36 ± 1.24 0.667 
weight 27.78 ± 12.18 23.24 ± 11.90 0.203 27.61 ± 12.20 21.88 ± 8.68 0.080 
Weight Percentile-for-age 84.07 ± 21.82 73.63 ± 25.67 0.145 82.20 ± 24.76 74.81 ± 23.84 0.317 
Weight z-score-for-age 1.92 ± 1.72 1.06 ± 1.32 0.073 2.10 ± 2.07 0.87 ± 0.93 0.009 
BMI 20.45 ± 4.51 18.06 ± 3.87 0.061 20.75 ± 4.59 17.33 ± 2.90 0.002 
BMI Percentile-for-age 85.37 ± 23.21 72.55 ± 25.85 0.076 85.19 ± 24.98 73.86 ± 26.35 0.134 
BMI z-score-for-age 2.38 ± 1.99 1.10 ± 1.35 0.017 2.61 ± 2.25 0.91 ± 1.07 0.001 
Birth weight  3.24 ± 0.44 3.10 ± 0.41 0.260 3.21 ± 0.44 3.07 ± 0.52 0.355 
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Conclusion 
The Leptin level in patients with asthma was 

29.60 ± 29.25 and in control group was 6.34 ± 6.52 
and significantly higher in patients with asthma. 
Serum level of Leptin in patients with periodic 
asthma was 9.26 ± 10.90 and in patients with 
persistent asthma was 36.74 ± 30.38 that Serum level 
of Leptin was significantly higher in patients with 
persistent asthma and also significantly higher in 
patients with severed persistent asthma. Serum level 
of Leptin was significantly higher in patients with 
poor response to treatment. 

In patients with asthma, a significant 
positive liner correlation was found between Serum 
level of Leptin with age, height, weight, weight 
Percentile-for-age and BMI. 

In patients of control group, a significant 
positive liner correlation was found between Serum 
level of Leptin with weight, Weight Percentile-for-
age, BMI, BMI Percentile-for-age and BMI z-score-
for-age.  
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Abstract: Evaluating predictive value of BPP and Non-stress test (NST) in determining immediate postpartum 
neonatal outcomes in PPROM patients.  In an analytic-descriptive study on 156 PPROM singleton pregnancies at 
gestational age of 34-37 weeks in Al-Zahra Center, Tabriz, during a 13-month period, BPP and NST were conducted 
on all patients before pregnancy termination. ABG analysis was conducted in all newborns, categorizing them into 
two groups: normal or abnormal (acidosis or alkalosis). Abnormal BPP was considered as total score ≤6. Predictive 
value of BPP and NST was evaluated accordingly.  In predicting immediate postpartum neonatal outcome based on 
ABG results, sensitivity, specificity, positive/negative predictive values, and accuracy of BPP was 52.9%, 91.1%, 
62.1%, 87.4% and 81.1%, respectively. There was a significant positive correlation between total BPP score and 
Apgar scores on minutes 1, 3 and 5.  In the same circumstances, sensitivity, specificity, positive predictive/negative 
predictive values, and accuracy of NST was 50%, 89.3%, 56.7%, 86.5% and 80.8%, respectively. Mean Apgar 
scores on minutes 1, 3 and 5 were significantly higher in cases with reactive NST result. Based on our results, 
although there was a significant relationship between fetal outcome of mothers with PPROM, and BPP and NST 
results, these two modalities may not be efficient in predicting final fetal outcome due to low sensitivity.  
[Shabnam Jafari Zareh, Shamsi Abbasalizadeh, Fatemeh Abbasalizadeh, Omid Mashrabi. Predictive value of 
biophysical profile in determining the immediate postpartum neonatal outcomes in preterm premature 
rupture of membranes (PPROM). Life Sci J 2012;9(4):1420-1424] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 217 
 
Keywords: Premature Rupture of Fetal Membranes; Newborn; Outcome Assessment 
 
1. Introduction 

Premature Rupture of Membranes (PROM) 
is a condition in which the curtains are torn at any 
time before the beginning of labor contractions. If 
this occurs before 37 weeks of pregnancy, it is 
defined as preterm PROM (PPROM) (Martin, 2005).  
In such situation, 85% of neonatal morbidity and 
mortality is due to prematurity. PPROM is associated 
with 30 to 40 percent of preterm deliveries and 
known as the main detectable factor of this condition.  
Other factors threatening the fetus in PROM or 
PPROM include infection, torn placenta, fetal 
distress, deformity, pulmonary hyperplasia and death.  
Fetal death is observed in 1% of followed up 
expectant PROM cases (Mercer, 1998).  

When PPROM occurs far after the term, the rate 
of maternal and neonatal morbidity and mortality 
significantly increase. Therefore, careful medical care 
in women with PPROM is of great importance 
(Kirpalani, 2006).  

Biophysical profile (BPP) is a non-invasive 
method to assess the health of the fetus before birth. 
In this method, the possibility of asphyxia and risk of 
fetal death are investigated (Manning, 1999).  
Evaluation of PPROM patients using BPP has been 
mostly performed for predicting the risk of maternal 
or fetal infection; yet, there is no unanimity about the 
efficacy of this method for this purpose (Del Valle, 

1992; Lewis, 1999; Vintzileos, 1987; Miller, 1990; 
Devoe, 1994; Hovick, 1989; Romero Arauz, 2005).  
Few studies have addressed the relationship between 
PPROM and BPP, according to which, contradictory 
results have been reported (Vintzileos, 1985; Ghidini, 
2000; Vintzileos, 1986).  

Regarding this fact, and given the importance of 
early prediction of neonatal outcome in PPROM 
pregnancies using a noninvasive test, we intended to 
evaluate the efficacy of BPP in predicting the 
outcome of such pregnancies. 
 
2. Material and Methods  

In a descriptive - analytical study, 156 
pregnant women with preterm premature rupture of 
membranes (PPROM) were studied.  

Non-stress Test (NST) and Biophysical Profile 
(BPP) and their value in predicting pregnancy 
outcome were determined in these patients. Place of 
research was Al-Zahra medical training of Tabriz. 
Study duration was 13 months from October 22, 2008 
to November 21, 2009 and basic data collection and 
data analysis has been done.  

Ratio estimation formula was used to determine 
the sample size. Given α= 0.05, d=0.04 and p=5% 
and the study power of 80%, the number of patients 
were estimated to be 150.  
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Mothers were selected using numbers randomly 
generated by a computer (simple random sampling). 
In this study, 156 women with singleton pregnancies, 
gestational age of 37-34 weeks and confirmed 
PPROM were studied.  

Immediately before the decision to terminate the 
pregnancy, biophysical profile (BPP) and non-stress 
test (NST) was done in all women; and after the 
termination of pregnancy, Umbilical Cord ABG  was 
determined for all infants.  

In this study, Abnormal BPP is considered as 
profile ≤ 6/10. According to the results of ABG of 
umbilical cord, infants were divided into two groups 
of normal and abnormal (with acidosis or alkalosis). 
Predictive value of the BPP and NST were separately 
calculated in this field. The correlation between 
infants' Apgar score and BPP score was also 
determined. Predictive value of the BPP and NST in 
the prognosis during hospitalization of infants was 
determined.  

Exclusion criteria included a history of systemic 
diseases such as hypertension, diabetes mellitus, 
cardiac or renal diseases and connective tissue, fetal 
abnormality and intrauterine growth retardation 
(IUGR), any signs of infection such as fever, 
maternal and fetal tachycardia, pain and abdominal 
allergy, and symptoms of placental abruption 
including vaginal bleeding and abdominal pain and 
having active labor and discretion of fetal meconium. 
All women were included in this study signing a 
written consent.  

No additional costs were charged on the people 
under study. For people with mental disabilities and 
those who were not able to read and sign the consent 
form, two first-degree relatives were assigned to fill 
the consent form.  

This study has been approved by the Ethics 
Committee of Tabriz University of Medical Sciences. 
The issues studied included gestational age, overall 
score of biophysical profile (BPP), non-stress test 
(NST) result, birth weight, first minute Apgar score, 
third minute Apgar score, fifth minute Apgar score, 
the arterial blood gas (ABG) analysis result, and 
pregnancy outcome. The obtained data is expressed 
as Mean ± SD, frequency and percentage.  

Statistical software used is SPSS™ ver.15. 
To compare quantitative data, Independent samples 
T-test or Mann-Whitney U-test were used. To 
compare qualitative data, Chi-square test or Fisher's 
exact test was used. Distribution of quantitative data 
was evaluated using Kolmogorov–Smirnov Z test. 
Spearman coefficient (rho) was calculated to 
determine the correlation. In all cases, p≤0.05 is 
considered significant. Sensitivity, specificity, 
positive predictive value, negative predictive value 

and accuracy of the tests are determined based on the 
following relationships. 
 
3. Results  

156 pregnancies with preterm premature 
rupture of membranes (PPROM) were studied. The 
mean gestational age was 35.5 ± 0.8 (34-37) weeks 
and the mean overall score of biophysical profile 
(BPP) was 7.5 ± 1.9 (2-10).  

Accordingly, BPP score in 56 (35.9%) was about 
8 to 10, in 71 (45.5%) cases was 6 to 8 and in 29 
(18.5%) of cases was 6 or less. 

The result of non-stress test (NST) was normal 
(reactive) in 126 (80.8) and abnormal (non-reactive) 
in 71 (45.5) cases. Mean birth weight was 2358.8 ± 
284.8 (1959-2876) g, mean first minute Apgar score 
was 1.7 ± 1.8 (3-10), mean third minute Apgar score 
was 7.9 ± 1.6 (3-10) and mean fifth minute Apgar 
score was 8.8 ± 1.3 (2-10). According to the results 
of arterial blood gas (ABG) analysis, 122 (78.2) cases 
were normal and 34 (21.8) cases were abnormal. 
Accordingly, the cases with abnormal ABG Included: 
metabolic acidosis: 16 (47.1%) cases, metabolic 
alkalosis: 6 (17.6%) cases, respiratory acidosis: 7 
(20.6%), and mixed disorder: 5 (14.7%) cases. All 
infants were discharged.  

The relationship between infant's ABG and NST: 
Frequency percentage of cases with non-reactive 
NST was significantly higher in the group with 
abnormal ABG (50% vs. 10.7%;P<0.001 , 
OR=8.4)(Table I)  

The relationship between infant's ABG and BPP: 
Frequency percentage of cases with BPP≤6 was 
significantly higher in the group with abnormal ABG 
(52.9% vs. 9%; P<0.001)(Table II).  

The relationship between infant's Apgar score 
and ABG: The mean Apgar score of infants regarding 
their ABG condition is summarized in Table 1. 
Accordingly, the mean Apgar scores at minutes 1, 3 
and 5 were significantly higher in the group with 
normal ABG(table III).  

The relationship between NST and BPP: 
Frequency percentage of cases with BPP≤6 was 
significantly higher in the group with non-reactive 
NST (43.3% vs. 12.7%; P<0.001)(Table IV).  

The relationship between NST and the Apgar 
score: The mean Apgar score of infants regarding 
their NST condition is summarized in Table 2. 
Accordingly, the mean Apgar scores at minutes 1, 3 
and 5 were significantly higher in the group with 
reactive NST(Table V).  

The relationship between BPP and the Apgar 
score: A moderate and significant positive correlation 
was observed between Apgar scores of minutes 1 
(rho=0.371, P<0.001), 3 (rho=0.349, P<0.001), and 5 
(rho=0.305, P<0.001).  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1422 

Determining the predictive value of NST 
based on infant's ABG, sensitivity, specificity, 
positive predictive value, negative predictive value 
and accuracy were 50, 89.3, 56.7, 86.5 and 80.8 
percent respectively. Determining the predictive 
value of BPP based on infant's ABG, sensitivity, 
specificity, positive predictive value, negative 
predictive value and accuracy were 52.9, 91.1, 62.1, 
87.4 and 81.1 percent respectively. 
 

Table I: Result of ABG at the base of NST results 

OR P-value 
NST 

ABG 
Non Reactive Reactive 

8.39 <0.001 
13(10.7%) 109(89.3%) Normal 
17(50%) 17(50%) Abnormal 

 
Table II: Result of ABG at the base of BPP results 

P-
value 

BPP 
ABG 

8-10 6-8 ≤ 6 

<0.001 
53(43.5%) 59(47.5%) 11(9%) Normal 

3(8.8%) 13(38.2%) 18(53%) Abnormal 
 
Table III results of neonatal Apgar at minute 1, 3 and 

5 at the bale ABG results 
Apgar ABG 

P-value 
Normal Abnormal 

Minute 1 7.9 ± 1.0 4.2 ± 0.8 <0.001 
Minute 3 8.5 ± 1.0 5.7 ± 1.0 <0.001 
Minute 5 9.3 ± 0.8 6.9 ± 1.3 <0.001 
 

Table IV: NST results at the base of BPP 

NST 
BPP P-

value 8-10 6-8 ≤ 6 
Reactive 16(12.7%) 59(46.8%) 51(40.5%) 

<0.001 Non 
Reactive 

13(43.3%) 12(40%) 5(16.7%) 

 
Table V: Results of neonatal Apgar at minute 1, 3 

and 5 at the base of NST results 

Apgar 
NST 

P-value Reactive Non 
Reactive 

Minute 1 7.4 ± 1.7 4.2 ± 0.8 <0.001 
Minute 3 8.2 ± 1.5 7.0 ± 1.7 0.001 
Minute 5 9.0 ± 1.1 8.0 ± 1.8 0.003 
 
4. Discussions  

In this study, the predictive value of 
biophysical profile (BPP) and non-stress test (NST) 
was examined in determining the immediate after 
birth consequences in pregnancies with preterm 
premature rupture of membranes (PPROM).  

Frequency percentage of cases with 
abnormal umbilical cord ABG in the group with 
BPP≤6 and abnormal NST group was significantly 

higher than that in the group with BPP>6 and normal 
NST group.  

Also, a moderate significant correlation was 
observed between overall BPP score and Apgar score 
at minutes 1, 3 and 5. Mean Apgar scores at minutes 
1, 3 and 5 in the group with normal NST were also 
significantly higher than those in the group with 
abnormal NST.  

Finally, sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy predicting the immediate after birth 
consequences in PPROM pregnancies based on ABG 
results of umbilical cord were calculated 52.9, 91.1, 
62.1, 87.4 and 81.1 percent respectively for BPP; and 
50, 89.3, 56.7, 86.5 and 80.8 percent respectively for 
NST.  

Although numerous studies have been done in 
this area, most studies have only examined the results 
in PROM pregnancies. On the other hand, the 
congenital or neonatal consequences have been 
limited to infection only. In this regard, based on the 
results, the related studies can be divided into two 
general categories:  
A) Studies introducing BPP and NST to be useful 
in this situation and recommending them:  

Vintzileo et al (1987) in a study on 13 
PPROM cases showed that frequency percentage of 
cases with worse neonatal or maternal prognosis is 
higher in the group with abnormal BPP and NST 
(Vintzileos, 1987).  

Hovick et al (1989) in another study showed that 
BPP can improve Apgar score and prevent infection 
predicting the fetal condition (Hovick, 1989).  

Fleming et al (1991) in another study have 
recommended using BPP to follow up the cases with 
PPROM (Fleming, 1991).  

Roussis et al (1991) in a study have studied 99 
PPROM cases. Sensitivity and specificity of NST 
predicting neonatal infection or chorioamnionitis 
were reported 75% and 95% respectively(Roussis, 
1991).  

Accordingly, using BPP and NST to predict the 
risk of infection in these patients has been 
recommended (Leeman, 1996).  

In the study by Arauz et al (2005), 75 patients 
with gestational age of 27-33 weeks with PROM 
were studied(Romero Arauz, 2005).  

All cases were under conservative treatment. In 
this study, it was shown that the prevalence of 
infection in cases with BPP≤6 was significantly 
higher than that in other groups.  

Sensitivity, specificity, positive predictive value 
and negative predictive value of BPP predicting pre-
birth infection, were reported 80, 85, 64 and 85 
percent respectively (Hannah, 2000).  
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B) Studies not recommending BPP and NST in 
this situation:  

Gauthier et al (1992) in a study on 111 
PPROM cases showed that, although cases with 
chorioamnionitis are significantly more in the group 
with abnormal BPP and non-reactive NST, none of 
them possess the sensitivity and specificity sufficient 
to predict the situation and therefore, should not be 
considered for this purpose (Gauthier, 1992).  

Del Valle et al (1992) in another study 
investigated the cases with prolonged PPROM. In 
this study, there was no significant correlation 
between chorioamnionitis or fetal infection and 
abnormal BPP (≤6) or non-reactive NST. Finally, it 
was concluded that none of the two tests have the 
needed efficiency in this group of patients (Del Valle, 
1992).  

Devoe et al (1994) in a study on 50 PPROM 
cases showed that the sensitivity of BPP is low 
predicting the neonatal outcome (Devoe, 1994).  

In another study, Carroll et al (1995) studied 89 
patients with PPROM. This study showed that 
intrauterine infection can lead to lower BPP score 
and non reactive NST; however, regarding low 
predictive value of these tests, none have been 
recommended (Carroll, 1995).  

In a study by Lewis et al (1999), 135 patients 
with PPROM were studied. In this study, BPP≤6 was 
considered abnormal. Sensitivity, specificity, positive 
predictive value and negative predictive value in 
predicting neonatal complications were reported 39.1, 
84.6, 52.9 and 75.9 percent respectively for BPP, and 
25, 92.6, 66.7 and 68.4 percent respectively for NST 
(Lewis, 1999).  

Ghidini et al (2000) in another study on 166 
PPROM cases showed that there is no significant 
relationship between the BPP score and incidence of 
acute infection, and this test is not recommended 
(Ghidini, 2000).  

According to the results by the studies 
mentioned, it seems that our findings are more 
consistent with the results of the second category, 
which means that although the abnormal results of 
BPP and NST infants have been associated with 
worse neonatal prognosis, use of these two modalities 
is not a reliable predictor of neonatal outcome.  

Should be noted that the studies mentioned in the 
first category either were some old reviews, or they 
had low sample size. More modern methods of 
support for pregnant mothers and infants after birth 
may have made the results by new studies distinct 
from previous studies (Vintzileos, 1987; Hovick, 
1989; Leeman, 1996; MacDonald, 2005).  

In the study by Arauz et al (2005), only patients 
with PROM have been studied and this led to 

improved results, and generally, prognosis (Romero 
Arauz, 2005).  

Bobby et al (2003) compared the two tests in this 
regard and concluded that despite NST is a simple 
method, it has high false positive cases. In this study, 
the sensitivity of BPP has been reported higher than 
that of NST (Bobby, 2003).  

In our study as well, the sensitivity of NST and 
BPP has been the main weak point of the two tests 
predicting neonatal outcome. Accordingly, these two 
tests are not recommended to predict the neonatal 
prognosis in these cases, although they may be 
helpful for follow-up and control.  
 
Conclusion  

Sensitivity, specificity, positive predictive 
value, negative predictive value and accuracy of 
biophysical profile predicting immediate after birth 
consequences in pregnancies with preterm premature 
rupture of membranes based on ABG results of 
umbilical cord were 52.9, 91.1, 62.1, 87.4 and 81.1 
percent respectively.  

There was a direct and significant relationship 
between overall biophysical profile score and Apgar 
scores at minutes 1, 3 and 5 of this group of infants. 
Sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy of NST 
predicting immediate after birth consequences in 
pregnancies with preterm premature rupture of 
membranes based on ABG of umbilical cord were 50, 
89.3, 56.7, 86.5 and 80.8 percent respectively. 

The mean Apgar scores at minutes 1, 3 and 5 
were significantly higher in the group with a reactive 
NST.  
 
Suggestions  

According to the results of the present study, 
sensitivity of biophysical profile and non-stress test 
predicting immediate after birth consequences in 
pregnancies with preterm premature rupture of 
membranes based on ABG results of umbilical cord 
is low.  
Therefore, the use of these two tests is not 
recommended in these groups of patients and for this 
purpose.  

However, due to the relationship between 
the neonatal prognosis and the results of BPP and 
NST, the use of these two tests is helpful and still 
recommended for monitoring the patients and 
following up the condition of fetus. 
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Abstract: About 20-80% of the world population is infected with Helicobacter pylori (HP) infection in 
developing countries can be acquired at an early age, and this may lead to chronic diarrhea, malnutrition and growth 
retardation. The aim of this study was evaluating the prevalence of HP infection in the students of Tabriz which was 
in the age range of 13 to 15 yrs old and its correlation with physical growth factors. In a cross sectional and 
descriptive analytical study in Pediatric medicine department of Tabriz University of medical sciences on students in 
the age range of 13 to 15 yrs old in Tabriz we evaluated the prevalence of HP infection and its correlation with 
physical growth factors. Of 806 adolescents, 386 of them were male and 420 of then were female. The mean age of 
the boys was 175.87 ± 4.72 months and girls was 175.32 ± 4.51 months (P=0.095). The stool HP antigen was 
positive in 35.2% of adolescents with a mean level of 0.65±0.48.The HP stool antigen level was 0.70±0.49 in the 
adolescents with low socioeconomic and 0.55±0.42 in adolescents with high socioeconomic group (P<0.001). There 
was a negative reverse linear correlation between the level of income and HP stool antigen titers (P<0.001, R=-
0.129). The HP stool antigen is higher in patients with lower socioeconomic level. There was a negative reverse 
linear correlation between the HP stool antigen titers and adolescent’s, Height Percentile-for-age, Height z-score-
for-age, Weight (K gr), Weight Percentile-for-age, Weight z-score-for-age, BMI ، BMI Percentile-for-age and  BMI 
z-score-for-age, but there was not a meaningful linear correlation between the HP stool antigen titer and age of the 
adolescents. 
[Lida Saboktakin, Mandana Rafeey, Ahamad Kousha, Siamak Mahmood Moradi. Study on prevalence of 
Helicobacter pylori infection in adolescents with failure to thrive to compare with control group. Life Sci J 
2012;9(4):1425-1431] (ISSN:1097-8135). http://www.lifesciencesite.com. 218 
 
Keywords: Helicobacter pylori Stool antigen; adolescent; Height; Weight; BMI 
 
1. Introduction 

Helicobacter pylorus is a spiral gram-
negative bacillus that causes gastritis, peptic ulcer 
and gastric carcinoma and has a role in etiology of 
MALT type lymphoma and has been identified as 
carcinogenic by the WHO (Tsar, 2006). 

About 20-80% of the world population is 
infected with Helicobacter pylori (HP) infection in 
developing countries can be acquired at an early age, 
and this may lead to chronic diarrhea, malnutrition 
and growth retardation (Tsar, 2006). 

Perri and colleague have stated that infection 
with Helicobacter pylori can cause malnutrition by 
releasing the certain cytokines and beside all of these 
Helicobacter pylori infection can cause growth 
deficiency like all other chronic diseases (Perri, 
1997). 

Protein exertioning enteropathies, gastroenteritis, 
malnutrition and iron deficiency anemia have been 
reported in children with Helicobacter pylori 
infection (Perri, 1997). 

Perri and colleagues studied 216 children in the 
range of 2–14 years which Helicobacter pylori 
infection was confirmed in them by Urea Breath Test 

(UBT) they concluded that Helicobacter pylori 
infection is more prevalent in large families and is 
more common in lower socioeconomic levels and is 
associated with impaired growth (Perri, 1997).  

Kuipers and his colleagues stated that there is a 
meaningful correlation between high titers of anti-
Helicobacter pylori IgG antibody and height growth 
retardation (Kuipers, 1993). 

Tatsuguchi and his colleague had stated that 
there is a reverse correlation between Gherlin levels 
and the severity of gastritis caused by Helicobacter 
pylori, this can cause loss of appetite and physical 
growth retardations in children(Tatsuguchi, 2004). 

In the other site the infection with Helicobacter 
pylori may cause impaired physical growth by 
causing the impaired absorption of trace elements (i.e 
Iron,Vit B12,Vit C, Vit A, Vit E, folate, Zinc and 
selenium) ( Cardenas, 2006). 

With considering the high and global prevalence 
of Helicobacter pylori infection which affects more 
than 50 % of world population and since this 
infection is majorly asymptomatic. We designed a 
study for evaluating the prevalence of Helicobacter 
pylori infection in the students of Tabriz which was 
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in the age range of 13 to 15 yrs old and its correlation 
with physical growth factors. 
 
2. Material and Methods  

In a cross sectional and descriptive 
analytical study in Pediatric medicine department of 
Tabriz University of medical sciences on students in 
the age range of 13 to 15 yrs old in Tabriz we 
evaluated the prevalence of Helicobacter pylori 
infection and its correlation with physical growth 
factors. 

With cluster sampling we enrolled 806 
students between 13 to 15 yrs old who have referred 
to Tabriz health centers for assessment of student 
health plan in 2010 after achieving the inclusion 
criterias and obtaining informed consent. 
Inclusion criteria include: 

1- No known history of growth hormone 
deficiency. 

2- No history of underlying, acute and chronic 
disease. 

3- No history of using of antibiotics in recent 4 
weeks. 

After achieving the inclusion criteria we studied 
the students and the required information such as age, 
weight, parent's familial relation, parental education, 
and family income level, the milk supply in the first 2 
years of life and during the first 2 years life was 
gathered. Accurate measurements of height and 
weight were performed with Seca stadiometer. 

Adolescent's height and weight percentiles were 
determined with NCHS curves. Stool specimens 
obtained and were examined with ACON 
Helicobacter pylori stool ELISA Kit for the presence 
or absence of Helicobacter pylori. 

Adolescents who the infection with HP was 
diagnosed for them were treated appropriately by the 
researcher. 
Statistical analysis: 

All data were analyzed using descriptive and 
deductive statistics methods by SPSS Ver. 15. The 
relation between qualitative data was evaluated using 
Chi-square test. And the relation between quality and 
quantity data were evaluated using T-test, ANOVA 
tests and the relation between the variables were 
evaluated using Pearson and Spearman correlation 
coefficient. P< 0.05 was considered meaningful. 
 
3. Results  

We studied 806 adolescents in the age range 
of 13 -15 yrs old in Tabriz that 386 of them were 
male and 420 of then were female. 
The mean age of the boys was 175.87 ± 4.72 months 
and the mean age of the girls was 175.32 ± 4.51 
which there was not significant difference between 
the mean ages in two gender(P=0.095). 

The stool Helicobacter pylori antigen was 
positive in 284(35.2%) of adolescents with a mean 
level of 0.65±0.48. the Helicobacter pylori antigen 
levels is shown upon gender in figure 1. 

 
Table 1. Demographic finding of patients based on 

gender 
Gender  

Male Female 
P 

Age(month) 175.87 ± 4.72 175.32 ± 4.51 0.095 
Height(cm) 170.40 ± 6.38 163.30 ± 4.55 <0.001 
Height Percentile-for-age 60.45 ± 25.36 59.02 ± 21.59 0.393 
Height z-score-for-age 0.34 ± 0.85 0.29 ± 0.68 0.277 
Weight(K gr) 61.01 ± 11.37 56.71 ± 9.14 <0.001 
Weight Percentile-for-age 62.61 ± 27.24 63.71 ± 25.25 0.554 
Weight z-score-for-age 0.43 ± 0.92 0.43 ± 0.80 0.979 
BMI 20.88 ± 3.18 21.28 ± 3.14 0.076 
BMI Percentile-for-age 57.67 ± 28.65 60.41 ± 26.70 0.160 
BMI z-score-for-age 0.21 ± 10.00 0.30 ± 0.87 0.146 

 
Table 2. Demographic finding of patients based on 

HP stool antigen titer 
HP stool antigen titer  

Positive Negative 
P 

Age(month) 175.74 ± 4.75 175.49 ± 4.54 0.465 
Height(cm) 163.45 ± 5.82 168.47 ± 6.24 <0.001 
Height Percentile-for-age 49.47 ± 23.99 65.27 ± 21.21 <0.001 
Height z-score-for-age -0.02 ± 0.76 0.49 ± 0.71 <0.001 
Weight(K gr) 48.43 ± 4.38 64.39 ± 8.33 <0.001 
Weight Percentile-for-age 38.78 ± 22.24 76.46 ± 17.08 <0.001 
Weight z-score-for-age -0.32 ± 0.71 0.83 ± 0.63 <0.001 
BMI 18.72 ± 2.32 22.37 ± 2.80 <0.001 
BMI Percentile-for-age 34.59 ± 24.17 72.43 ± 18.97 <0.001 
BMI z-score-for-age -0.53 ± 0.88 0.68 ± 0.65 <00.001 

 
The Helicobacter pylori stool antigen level 

was 0.70±0.49 in the adolescents with low 
socioeconomic and 0.55±0.42 in adolescents with 
high socioeconomic group respectively which was 
significantly higher in low socio-economic 
levels(P<0.001). 

 
Table 3.  History of infection and treatment for 

infection in parents, Abdominal pain, Anorexia and 
Diarrhea based on gender 

Gender  
Male Female 

P 

History of infection in 
parents 

13 23 
0.148 

History of treatment for 
infection in parents 

11 20 
0.158 

Abdominal pains 14 35 0.005 
Anorexia 16 23 0.379 
Diarrhea 4 4 0.590 
 

There was a negative reverse linear correlation 
between the level of income and Helicobacter pylori 
stool antigen titers(P<0.001 ,R=-0.129). 

There was a negative reverse linear correlation 
between the Helicobacter pylori stool antigen titers 
and adolescent’s, Height Percentile-for-age, Height z-
score-for-age, Weight(K gr), Weight Percentile-for-
age, Weight z-score-for-age, BMI  ،BMI Percentile-
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for-age and  BMI z-score-for-age, but there was not a 
meaningful linear correlation between the 
Helicobacter pylori stool antigen titer and age of the 
adolescents.  

The demographic findings of adolescents is 
shown in table 1 ,the mean weight  an height in boys 
was significantly higher than those of girls but there 
was not significant difference in Age، Height 
Percentile-for-age ،  Height z-score-for-age ،  Weight 
Percentile-for-age ، Weight z-score-for-age ، BMI  ، 
BMI Percentile-for-age  و BMI z-score-for-age 
 between boys and girls. 

The demographic findings of adolescents upon 
their stool antigen levels is shown in table 2 .this 
indicates that the  demographic parameters of 
adolescents other than age was significantly lower in 
adolescents with positive Helicobacter pylori antigen. 

History of infection in parents, History of 
treatment for infection in parents, Abdominal pains, 
Anorexia and  Diarrhea upon age and gender is 
shown in tables 3 and 4 respectively. These findings 
indicate that, except Abdominal pains that 
significantly high in female patients, there is not 
significant difference in other parameters between 
two genders of adolescents whereas these parameters 
are different between Helicobacter pylori antigen 
positive group and Helicobacter pylori antigen 
negative group. 

The demographic findings are shown in tables 5 
and 6 based on parents education levels and based on, 
History of treatment for infection in parents, 

Abdominal pains, Anorexia, Diarrhea and History of 
infection in parents in tables 7 and 8 respectively that 
indicates that the growth rate of adolescents with 
positive symptoms are worse than those of 
adolescents with negative symptoms. 

The Helicobacter pylori stool antigen levels is 
shown in figure 2 based on incomes and 
socioeconomic level and shows that the Helicobacter 
pylori stool antigen is higher in patients with lower 
socioeconomic level. 

 
Table 4. History of infection and treatment for 

infection in parents, Abdominal pain, Anorexia and 
Diarrhea based on HP stool antigen titer 

HP stool antigen titer  
Positive Negative 

P 

History of infection in 
parents 

23 13 
<0.001 

History of treatment for 
infection in parents 

19 12 
0.002 

Abdominal pains 46 3 <0.001 
Anorexia 37 2 <0.001 
Diarrhea 7 1 0.002 
 
 
 

4. Discussions  
Helicobacter pylori infection is probably the 

most common bacterial infection in the world (Czinn, 
2005). Approximately 50% of the world population is 
infected with Helicobacter pylori, with the highest 
prevalence rates in developing countries (Czinn, 
2005). These are conditions which usually occur in 
adult life. However, Helicobacter pylori are 
an infection which is mainly acquired in childhood 
(Rowland and Drumm, 1998).  

Helicobacter pylori was significantly linked to 
duodenal ulcer and gastric ulcers in the age group of 
10-16 years, but not in the age group of 9 years and 
under (Kato, 2004). 

The age at which children are most likely to 
become infected is still unclear, but findings in a 
number of cross-sectional studies suggest 
that infection is acquired before the age of five 
(Rowland, 1999). Helicobacter pylori infection in 
pregnant women may affect fetal intrauterine growth 
(Eslick, 2002). 

Helicobacter pylori infection was linked to age, 
sex and deprived socioeconomic environments, and 
was more frequent in children with recurrent 
abdominal pain and in those whose parents suffered 
from gastro duodenal disease (Leandro, 2005). 

Zhang et al showed that, the prevalence 
of Helicobacter pylori infection varies by geographic 
locations (Zhang, 2009). 

Rowland et al demonstrated that the overall 
prevalence of Helicobacter pylori in children is 10% 
in developed countries but can be as high as 30-40% 
in children from lower socio-economic groups 
(Rowland and Drumm, 1998). 

In our study, positivity rate of helicobacter pylori 
infection in the adolescents under study was 35.2% 
which had a significant inverse relationship with 
economic level of the family. 

The prevalence of infection is highest in children 
in the developing world where up to 75% of children 
may be infected by the age of 10(Rowland, 1999). 

The prevalence of helicobacter pylori infection 
in our study was similar to the results of the above 
mentioned studies. 

Chong et al indicate that screening for the serum 
IgG antibody to Helicobacter pylori is a practical 
method for diagnosing Helicobacter pylori infection 
in children, and that serial measurements of the 
Helicobacter pylori IgG antibody are useful for 
monitoring treatment of Helicobacter pylori because 
of its high sensitivity and ease of performance 
(Chong, 1995). 

The HpSA is an accurate test for the detection of 
Helicobacter pylori infection in all age groups of 
children (Kato, 2003). 
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Konstantopoulos et al demonstrated that, the 
HpSA performed as well as the 13C-UBT with 
excellent concordance between the two noninvasive 
tests. There was no age dependency of the stool test 
results, and changing the cutoff would not have 
improved accuracy. Thus, the HpSA test seems 
suitable to monitor the success of anti- Helicobacter 
pylori therapy (Konstantopoulos, 2001). 

In our study, stool antigen of Helicobacter 
pylori is studied evaluate the infection rate of 
Helicobacter pylori in adolescents under study. 

Helicobacter pylori infection seems to be the 
primary event for chronic malnutrition and diarrhea 
syndrome with failure to thrive (Guisset, 1997). 

Hp does not seem to be commonly associated 
with RAP in our patient population as Hp 
colonization was detected in only 23% of cases 

which was not significantly higher than the 
seroprevalence of anti Hp IgG antibodies in the 
controls (Bansal, 1998). 

In our study, infection rate of Helicobacter pylori 
was significantly higher in symptomatic patients. 

Czinn et al demonstrated that Helicobacter 
pylori infection is acquired during childhood with 
those of low socioeconomic means and having 
infected family members being at highest risk for 
early childhood acquisition (Czinn, 2005). 

Maherzi et al demonstrated that recurrent 
abdominal pain, anorexia, weight loss and family 
history of peptic diseases were significantly 
associated with HP infection (p<0.05) (Maherzi, 
1996). 

In our study, 90% of adolescents with abdominal 
pain, 95% of adolescents with anorexia and 5/87% of 

Table 5. Demographic finding of patients based on father Education level 
Education level  

1 2 3 4 5 6 
P 

Age(month) 176.02 ± 4.86 175.39 ± 4.49 175.80 ± 4.44 174.39 ± 4.06 176.44 ± 4.03 171.00 ± 1.41 0.037 
Height 166.52 ± 6.25 166.96 ± 6.85 166.36 ± 5.99 166.20 ± 6.78 169.63 ± 6.64 164.75 ± 4.60 0.450 
Height Percentile-for-age 59.27 ± 23.11 60.01 ± 24.08 60.50 ± 21.11 58.09 ± 24.84 70.44 ± 16.51 46.23 ± 18.20 0.463 
Height z-score-for-age 0.29 ± 0.73 0.34 ± 0.81 0.34 ± 0.69 0.28 ± 0.80 0.66 ± 0.67 -0.10 ± 0.47 0.436 
Weight 57.85 ± 10.11 59.66 ±11.15 59.42 ± 8.51 58.65 ± 10.02 61.19 ± 8.93 54.75 ± 6.72 0.282 
Weight Percentile-for-age 60.47 ± 26.83 65.42 ± 26.18 67.12 ± 21.14 62.72 ± 26.28 69.69 ± 23.27 57.04 ± 26.09 0.154 
Weight z-score-for-age 0.34 ± 0.86 0.51 ± 0.89 0.51 ± 0.68 0.41 ± 0.83 0.62 ± 0.75 0.20 ± 0.70 0.160 
BMI 20.76 ± 3.13 21.42 ± 3.34 21.34 ± 2.62 20.95 ± 2.81 21.32 ± 3.29 20.26 ± 3.60 0.176 
BMI Percentile-for-age 55.73 ± 28.48 62.01 ± 27.46 63.63 ± 21.98 58.95 ± 26.84 61.13 ± 29.60 54.45 ± 43.65 0.081 
BMI z-score-for-age 0.15 ± 0.95 0.35 ± 0.96 0.39 ± 0.71 0.26 ± 0.86 0.27 ± 1.15 0.16 ± 1.25 0.167 
Number of family members 4.80 ± 1 4.29 ± 1 4.00 ± 1 4.14 ± 1 4.13 ± 1 4.00 ± 0 <0.001 
HP stool antigen titer 0.70 ± 0.49 0.63 ± 0.48 0.59 ± 0.47 0.62 ± 0.48 0.60 ± 0.42 0.95 ± 0.64 0.255 

 
 
 

Table 6. Demographic finding of patients based on mother Education level 
Education level  

1 2 3 4 5 6 
P 

Age(month) 176.12 ± 4.81 175.02 ± 4.37 176.33 ± 4.16 173.84 ± 3.98 177.33 ± 2.52 176.50 ± 6.36 0.003 
Height 166.70 ± 6.29 166.28 ± 6.62 166.96 ± 7.49 168.94 ± 7.44 174.00 ± 8.54 168.50 ± .71 0.062 
Height Percentile-for-age 59.09 ± 23.28 59.50 ± 23.43 56.35 ± 25.47 67.13 ± 23.63 87.53 ± 15.41 51.18 ± 11.21 0.081 
Height z-score-for-age 0.29 ± 0.76 0.31 ± 0.75 0.24 ± 0.89 0.59 ± 0.86 1.41 ± 0.80 0.03 ± 0.28 0.035 
Weight 58.02 ± 9.96 58.95 ± 11.03 59.85 ± 9.43 63.63 ± 11.08 65.67 ± 5.51 55.00 ± 7.07 0.017 
Weight Percentile-for-age 61.79 ± 26.40 63.48 ± 26.35 65.14 ± 25.80 72.33 ± 22.78 85.23 ± 3.86 50.38 ± 16.67 0.092 
Weight z-score-for-age 0.37 ± 0.85 0.44 ± 0.88 0.48 ± 0.80 0.74 ± 0.82 1.06 ± 0.17 0.01 ± 0.42 0.080 
BMI 20.92 ± 3.04 21.18 ± 3.28 21.33 ± 2.75 21.95 ± 3.76 21.69 ± 1.10 19.36 ± 2.33 0.339 
BMI Percentile-for-age 57.55 ± 27.95 59.72 ± 28.04 64.22 ± 24.06 66.55 ± 23.80 71.22 ± 9.35 44.19 ± 29.15 0.242 
BMI z-score-for-age 0.21 ± 0.93 0.28 ± 0.96 0.38 ± 0.84 0.51 ± 0.90 0.57 ± 0.27 -0.17 ± 0.78 0.310 
Number of family members 4.78 ± 1 4.14 ± 1 4.04 ± 0 3.98 ± 0 3.67 ± 1 4.00 ± 0 <0.001 
HP stool antigen titer 0.69 ± 0.49 0.64 ± 0.49 0.63 ± 0.48 0.50 ± 0.39 0.23 ± 0.12 0.80 ± 0.85 0.078 

 
Table 7. Demographic finding of patients based on Abdominal pains, Anorexia and Diarrhea 
Abdominal pains Anorexia Diarrhea  

Yes No 
P 

Yes No 
P 

Yes No 
P 

Age(month) 175.12 ± 4.88 175.61 ± 4.60 0.472 174.33 ± 4.40 175.65 ± 4.62 0.083 175.63 ± 4.63 175.58 ± 4.62 0.979 
HP stool antigen titer 1.21 ± 0.29 0.62 ± 0.47 0.009 1.23 ± 0.24 0.63 ± 0.48 <0.001 1.15 ± .39 0.65 ± 0.48 <0.001 
Height 161.50 ± 4.93 167.04 ± 6.50 <0.001 162.22 ± 4.54 166.93 ± 6.55 <0.001 163.56 ± 4.32 166.73 ± 6.56 0.173 
Height Percentile-for-age 48.14 ± 23.12 60.45 ± 23.31 <0.001 47.16 ± 23.85 60.34 ± 23.28 0.001 52.62 ± 23.06 59.77 ± 23.47 0.931 
Height z-score-for-age -0.07 ± 0.72 0.34 ± 0.77 <0.001 -0.10 ± 0.75 0.33 ± 0.77 0.001 0.11 ± 0.69 0.32 ± 0.77 0.450 
Weight 48.81 ± 4.38 59.41 ± 10.44 <0.001 47.63 ± 3.87 59.33 ± 10.40 <0.001 49.63 ± 5.24 58.86 ± 10.48 0.013 
Weight Percentile-for-age 46.31 ± 25.89 64.28 ± 25.87 <0.001 38.44 ± 25.14 64.44 ± 25.65 <0.001 49.42 ± 26.91 63.32 ± 26.18 0.136 
Weight z-score-for-age -0.09 ± 0.87 0.46 ± 0.85 <0.001 -0.33 ± 0.84 0.46 ± 0.85 <0.001 0.06 ± 0.97 0.43 ± 0.86 0.228 
BMI 19.73 ± 3.07 21.17 ± 3.15 0.002 18.85 ± 2.90 21.20 ± 3.14 <0.001 20.03 ± 3.81 21.10 ± 3.16 0.344 
BMI Percentile-for-age 44.35 ± 27.17 60.05 ± 27.45 <0.001 35.45 ± 25.33 60.30 ± 27.25 <0.001 45.83 ± 29.71 59.23 ± 27.64 0.173 
BMI z-score-for-age -0.17 ± 0.91 0.29 ± 0.93 <0.001 -0.49 ± 0.92 0.30 ± 0.92 <0.001 -0.12 ± 1.11 0.26 ± 0.94 0.185 

 
 

Table 8. Demographic finding of patients based on History of infection and treatment for infection in parents   
 

History of infection in parents 
History of treatment for infection in 

parents 
 Yes No 

P 
Yes No 

P 

Age(month) 176.39 ± 5.43 175.54 ± 4.57 0.283 176.35 ± 5.25 175.55 ± 4.59 0.342 
HP stool antigen titer 0.93 ± 0.47 0.65 ± 0.48 <0.001 0.90 ± 0.49 0.65 ± 0.48 0.005 
Height 164.93 ± 5.96 166.79 ± 6.56 0.097 165.47 ± 6.17 166.75 ± 6.56 0.284 
Height Percentile-for-age 61.40 ± 21.12 59.62 ± 23.58 0.656 64.09 ± 20.91 59.53 ± 23.56 0.289 
Height z-score-for-age 0.37 ± 0.70 0.31 ± 0.77 0.647 0.45 ± 0.70 0.31 ± 0.77 0.300 
Weight 55.42 ± 11.79 58.92 ± 10.40 0.050 56.48 ± 12.17 58.86 ± 10.41 0.216 
Weight Percentile-for-age 59.96 ± 29.06 63.33 ± 26.08 0.451 60.14 ± 28.55 63.31 ± 26.12 0.510 
Weight z-score-for-age 0.38 ± 0.97 0.43 ± 0.86 0.751 0.38 ± 0.95 0.43 ± 0.86 0.787 
BMI 21.12 ± 4.68 21.08 ± 3.08 0.941 21.04 ± 4.78 21.09 ± 3.09 0.928 
BMI Percentile-for-age 51.63 ± 35.96 59.45 ± 27.20 0.098 50.59 ± 36.03 59.44 ± 27.26 0.081 
BMI z-score-for-age 0.07 ± 1.23 0.27 ± 0.92 0.215 0.03 ± 1.24 0.27 ± 0.92 0.166 
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adolescents with diarrhea were infected with 
Helicobacter pylori, the rate which was significantly 
correlated with patients' symptoms. 

Helicobacter pylori infection is not associated 
with specific symptoms in children; however, it is 
consistently associated with antral gastritis, although 
its clinical significance is unclear (Torres, 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Distribution of Helicobacter pylori antigen 

levels between two genders 
 

Ertem et al demonstrate that there was no 
significant association between Helicobacter pylori 
infection and height and weight percentiles, history 
of abdominal pain or family history of dyspepsia in 
the study group (Ertem, 2003). 

Malaty et al demonstrated that Helicobacter 
pylori infection prevalence increased with age (p < 
0.001) (Malaty, 1996). 

In our study, the rate of Helicobacter pylori 
infection increases with age, but this relationship was 
not significant. 

Bravo et al demonstrate that Helicobacter pylori 
infection caused significant growth retardation 
(Bravo 2003). 

In our study, the growth rate of adolescents with 
Helicobacter pylori infection which was significantly 
slower. 

Mera et al demonstrate that Helicobacter pylori 
infection had a significant and nontransient effect on 
height and weight (Mera, 2006). 

Helicobacter pylori infection is associated with 
growth delay, growth retardation, or both in affected 
children(Richter, 2001). 

Chronic Helicobacter pylori infection is 
accompanied by slowed growth in school-age 
Andean children(Goodman, 2011). 

In our study, mean weight, Weight Percentile-
for-age, and Weight z-score-for-age in adolescents 
with Helicobacter pylori infection were significantly 
lower. As well, other physical growth parameters in 

adolescents with Helicobacter pylori infection were 
significantly lower.  

The number of children (both boys and girls) 
falling below the 5th percentile of height-for-age was 
significantly higher in infected than non-infected 
children (P = 0.001), similarly for Z-scores for 
height-for-age below -2.0 (p = 0.003) (Mohammad, 
2008). 

Also in our study, Height Percentile-for-age, 
Height z-score-for-age, Weight Percentile-for-age, 
and Weight z-score-for-age in infected adolescents 
was significantly lower than in other adolescents. 

In the study of Fialho  and et al, 80% patients 
aged 8-14 years with Helicobacter pylori infection 
were <25th centile for height as compared  to 63% 
patients aged 8-14 years without Helicobacter pylori 
infection were <25th centile for height (p=0.01)( 
Fialho, 2007). 

Ertem and et al, show that a significant 
correlation was found between Low socioeconomic 
status and Helicobacter pylori infection in the 
children (Ertem, 2003). 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 2. Distribution of Helicobacter pylori antigen 
levels based on incomes and socioeconomic level 

 
Perri et al demonstrate that Helicobacter pylori 

infection was associated with growth delay in older 
children, poor socioeconomic conditions, and 
household overcrowding (Perri, 1997). 

Malaty et al demonstrated that Helicobacter 
pylori infection prevalence was inversely related to 
the socioeconomic class of the child's family (Malaty, 
1996). 

Malaty et al demonstrated that type of housing, 
whether owned or rented, number of family members 
living in the same household, water source, and type 
of community in which a child grew up were not 
found to be risk factors influencing Helicobacter 
pylori infection prevalence (Malaty, 1996). 
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Veldhuyzen van Zanten et al demonstrated that 
lower socio-economic status and/or a low level of 
education are associated with an increase in the 
prevalence of Helicobacter pylori infection 
(Veldhuyzen van Zanten, 1995). 

In our study, Helicobacter pylori stool antigen 
titers in adolescents from lower socio-economic 
levels were significantly higher. 

 
Conclusion 

The stool Helicobacter pylori antigen was 
positive in 35.2% of adolescents with a mean level of 
0.65±0.48. 

There was a negative reverse linear correlation 
between the Helicobacter pylori stool antigen titers 
and adolescent’s, Height Percentile-for-age, Height z-
score-for-age, Weight(K gr), Weight Percentile-for-
age, Weight z-score-for-age, BMI  ،BMI Percentile-
for-age and  BMI z-score-for-age, but there was not a 
meaningful linear correlation between the 
Helicobacter pylori stool antigen titer and age of the 
adolescents. 
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Abstract: Pleural effusion is one of the most common manifestations of cardiac and non cardiac disease all over 
the world. The first step in the evaluation of patients with pleural effusion is to determine whether the effusion is a 
transudate or an exudate, that diagnostic Light criteria have been widely used. Although, this criteria are sensitive 
for identifying exudates, but they misclassify 15% to 25% of transudate as exudates. N-terminal B-type Natriuretic 
Peptide(NT-proBNP) is a cardiac neurohormone specifically secreted from the ventricles in response to volume 
expansion and pressure overload. This study aims at Comparison of serum and pleural levels of NT-ProBNP in 
patients with acute dyspnea and pleural fluid referred to Emergency Department and evaluating diagnostic value of 
serum and pleural NT-ProBNP in diagnosis of heart failure. In an analytic-descriptive cross-sectional study, 43 
patients with acute dyspnea and pleural fluid in two groups (15 patients with CHF and 28 patients with other 
pathology) were analyzed in a 17 month period in Tabriz Emam Reza hospital. Samples of pleural fluid and serum 
were obtained from all patients on admission and NT-ProBNP was performed by electrochemiluminiscence 
immunoassay method. Also other biochemical analysis (albumin, total protein, cholesterol, triglyceride, amylase, 
LDH) were performed and gradient and ratio of this markers were accounted. The Mean ± SD serum NT-proBNP 
levels in CHF and non CHF patients were 15423 ± 3351 pg/ml and 4751 ± 1616 pg/ml, respectively; and plural NT-
ProBNP levels in CHF and non CHF patients were 14822 ± 3249 pg/ml and 3569 ± 1231 pg/ml, respectively. Using 
a cut-off value of 2350 pg/mL for serum and 1750 pg/ml for pleural samples, the accuracy of NT-proBNP for 
identifying pleural effusions from cardiac causes was 76%, the sensitivity and specificity  was 93.3% and 76.9%, 
respectively; The positive and negative likelihood ratio was 3 and 0.10 , respectively. The positive and negative 
predictive value was 60% and 95%, respectively. In this study Light criteria had 40% sensitivity and 78% 
specificity in identifying cardiac causes of pleural effusion. NT-proBNP is better than Light’s criteria and a useful 
marker for the diagnosis of pleural effusions from heart failure when measured in either serum or pleural fluid. 
 [Ali Taghizadieh, Alireza Aala, Amir Hossein Jafari Roohi, Mohammad Reza Gaffary, Peyman Moharramzadeh, 
Mahboub Pouraghaei, Amir Gaffarzad, Omid Mashrabi. Comparison of serum & pleural levels of NT-ProBNP 
in patients with acute dyspnea and pleural fluid referred to Emergency Department. Life Sci J 
2012;9(4):1432-1438] (ISSN:1097-8135). http://www.lifesciencesite.com. 219 
 
Keywords: B-type Natriuretic Peptide; Congestive Heart Failure; Dyspnea; Pleural Fluid 
 
1. Introduction 

Pleural effusion is one the most common 
presentations of both cardiac non cardiac diseases 
(Light, 2002). Heart failure, malignancies, 
pneumonia, tuberculosis and pulmonary embolism 
are most common causes of pleural effusion in 
adults(Porcel  and Light, 2006). Determining that 
the pleural fluid is  transudative or exudative is the 
first step in evaluating the patients with pleural 
effusion and finally making the diagnosis which 
mainly is made by Light’s criterias (Porcel, 2011) 
but in 15 to 25% of cases this leads to 
misclassification (Porcel, 2006). 

Burgess et al, have used Albumin gradient and 
Caderia et al have used Protein gradient >3.1 for 
determining the type of pleural effusion. Despite the 

use of both gradients, 10% of exudates are still 
misclassified as exudates. NT-proBNP measurement 
is one of the proven methods for diagnosis of heart 
failure in people with acute dyspnea referring to 
emergency department. NT-proBNP is a cardiac 
neurohormone secreting from cardiac ventricles in 
response to increase of volume and overload of 
cardiac ventricles (Porcel, 2007).  

Some studies have stated that a cut off value of 
serum and pleural fluid NT-proBNP levels is not 
equal in patients with heart failure in all ages and all 
races (Raymond, 2003). Considering the importance 
and emphasizing the differences in cut off values for 
age, race, sex, diseases and ... It seems that these 
numbers need to be reviewed for Iranian with 
considering the other indicators. Our aim of this 
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study is to evaluate the diagnostic value of serum 
NT-proBNP in the diagnosis of heart failure in 
addition to recommend a Cut off number with regard 
to the number of known cases to take an effective 
step in quick and easy diagnosis of heart failure and 
the approach to this disease especially in emergency 
room. 
2. Material and Methods  

In a cross sectional descriptive-analytic study on 
patients with acute dyspnea and pleural effusion in 
emergency department of Tabriz Imam Reza 
Hospital the diagnostic value of serum NT-proBNP 
in the diagnosis of heart failure were studied. 43 
patients with acute dyspnea who had pleural 
effusion on chest radiograph were enrolled to the 
study,15 of them had a pleural effusion due to heart 
failure (group A) and 28 of them were classified 
with pleural effusion with non cardiac causes(group 
B). Non-cardiac causes were included pulmonary 
thromboembolism, cancer, parapneumonic effusion, 
nephrotic syndrome, cirrhosis and had Chronic 
Myelogenous Leukemia with extramedullary 
hematopoiesis. After assessing of patients, clinical 
diagnosis of pleural effusion was established, 
without the knowledge of the laboratory results. 
Then with gathering of laboratory, 
echocardiographic and pathologic findings patients 
were classified as group A if they had cardiac 
pleural effusion and otherwise they were classified 
as group B. 

The diagnoses of heart failure in patients were 
made according to Framingham, echocardiography 
and American college of cardiology criterias. Other 
patients were followed up after admission in order to 
be enrolled upon their diagnosis. Of all patients with 
pleural effusion and acute dyspnea, and after 
providing necessary explanations for patients and 
their families regarding the goals and methods and 
after obtaining consent, 3 ml venous blood was 
taken and sent to the laboratory. Serum and pleural 
fluid samples were centrifuged at 4 ° C and were 
examined. 

Measurement of NT-ProBNP levels in serum 
was done using the electrochemiluminiscence 
immunoassay method and results were recorded as 
Pico gram per Milliliter (pg/ml). In this study, NT-
proBNP in addition to several other diagnostic 
markers in pleural fluid and blood were examined 
simultaneously, including Glucose, albumin, total 
protein, and lactate dehydrogenase, cholesterol, 
Triglyceride, WBC count, respectively. 

Exclusion criteria included patients with acute 
coronary syndrome, septic shock, and atrial 
fibrillation with rapid ventricular response. 
Ethical considerations:  

Informed consent for thoracentesis and blood 
sampling were obtained from all patients, 
regulations of ethical considerations related to the 
Medical University of Tabriz, was observed in all 
patients. This study has been approved by the 
Ethical Committee of Tabriz University of Medical 
Sciences. 
Statistical Analysis:  

We used descriptive analytical test (Mean ± 
SD), frequency and percentage for presenting 
descriptive data to compare qualitative data. Chi-
square test or Fisher's exact test was used. We also 
evaluated the normal distribution of laboratory data 
for studying their mean difference and due to their 
lack of normal distribution we used Non parametric 
u-Mann Whitney test. For studying the Relationship 
between serum and pleural fluid NT-proBNP 
Spearman test was used and we used ROC curve 
(Receiver operating characteristic curve) for 
determining the Cut off point for NT-ProBNP to 
diagnosing heart failure. In all cases, P-value less 
than 0.05 was considered significant. 

 
3. Results  

In this study 43 patients with acute dyspnea and 
pleural effusion assessed. 15 patients in Group A 
(CHF) and 28 in Group B (Non CHF). Non CHF 
patients included PTE (Pulmonary 
Thromboembolism), Cancer, Parapneumonic 
effusion, Nephrotic syndrome, Cirrhosis and one 
case with extramedullary hematopoiesis.  28 patients 
(9 patients in group A, 19 patients in group B) were 
male and 15 patients (6 patients in group A, and9 
patients in group B) were female (P=0.74). 

There is no significant difference between 2 
groups (A, B) in age, sex variables. 

In addition NT-proBNP, other diagnostic 
markers (Glucose, Albumin, Total protein, lactate 
dehydrogenase, cholesterol, Triglyceride, amylase, 
WBC count) in serum and pleural fluid were 
measured simultaneously and calculated their 
gradients and ratio (table 1 and 2). U-Mann Whitney 
test showed that only some variable [Plural Glucose 
(P=0.017) Plural WBC (P=0.012), Pleural/Serum 
Albumin (P=0.04), Serum-Pleural Albumin gradient 
(P=0.003), Serum-Pleural Protein gradient 
(P=0.003)] had significant deference between two 
groups. As regards plural Glucose affected with 
elevated serum glucose in diabetic patients, there is  
Based on recent recommended criteria 8 (53.3%) 
cases in Group A and 8 (28.5%) cases in Group B 
classified as transudate. No significant difference 
between 10 heart failure patients and 22 patients 
with non cardiac causes of pleural effusion, after 
exclusion of diabetic patients. 
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In group A (CHF), only 6(40%) cases 
classified transudate based on Light's criteria and 9 
cases (60%) classified as exudative fluids. Thus in 
our CHF patients,  the Light’s criteria had a 
sensitivity of 40% and specificity of 78% in 
diagnosing transudative pleural fluids due to CHF. 
In our study pleural fluid labeled as transudative, if 
all of 3 following criteria was met:  
             1) Fluid/Serum Protein level < 0.5 
             2) Fluid/Serum LDH level < 0.6 
             3) Fluid and Serum Albumin gradient >1.2 

The mean level of NT-proBNP in exudative 
effusions was 13905.49 ± 3527.86 pg/ml and in 
transudative effusions was 5255.82 ± 1560.44 

pg/ml(P-value=0.017). The cut off point was 
determined 3331 pg/ml for serum NT-proBNP level 
to diagnosing transudative pleural fluid with a 
sensitivity of 75% and a specificity of 63% 
(Figure1). Mean levels of NT-proBNP in pleural 
fluids was 11399.92 ± 3185.41 pg/ml and in the 
exudative effusions was 5180.64 ± 1591.29 pg/ml 
(p=0.102). 

Table 3 shows Serum and Pleural levels of 
NT-proBNP upon different diagnosis. There was a 
meaningful correlation between NT-proBNP serum 
(P=0.016) and pleural levels (P=0.008) in different 
diagnosis. 

 

Table 1. Serum and Pleural Fluid guardian analysis based on pleural effusion type and patients diagnosis 
 Transudative 

(n±16) 
Exudative 

(n±27) P 
Cardiac 
(n±15) 

Non Cardiac 
(n±28) P 

Blood glucose 1.02 ± 0.33 0.83 ± 0.33 <0.001 0.98 ± 0.32 0.86 ± 0.35 0.23 
Albumin 0.38 ± 0.12 0.71 ± 0.17 <0.001 0.49 ± 0.15 0.64 ± 0.24 0.04 
Pr 0.37 ± 0.09 0.65  ± 0.18 <0.001 0.45 ± 0.12 0.60 ± 0.22 0.017 
LDH 0.30 ± 0.15 1.06 ± 0.31 <0.001 0.87 ± 0.53 0.73 ± 0.14 0.05 
Chool 0.26 ± 0.18 0.49 ± 0.18 0.94 0.36 ± 0.22 0.43 ± 0.20 0.12 
TG 0.24 ± 0.09 0.20 ± 0.05 0.08 0.27 ± 0.12 0.19 ± 0.04 0.33 
Amylase 0.62 ± 0.27 1.5 ± 0.73 0.001 0.78 ± 0.12 1.4 ± 0.7 0.74 

Serum 
 

NT-proBN 0.72 ± 0.10 1.4 ± 0.34 0.12 0.98 ± 0.35 1.2 ± 0.34 0.98 
Blood glucose 0.43 ± 8.7 32 ± 13 <0.001 12 ± 14 25 ± 11 0.34 
Albumin 1.8 ± 0.45 0.95 ± 0.59 <0.001 1.7 ± 0.59 1.06 ± 0.64 0.003 
Pr 3.8 ± 0.59 2.1 ± 1.2 0.055 3.5 ± 0.87 2.3 ± 1.3 0.003 
LDH 621 ± 81 246 ± 213 0.063 527 ± 332 310 ± 123 0.18 
Chool 131 ± 84 85 ± 50 0.14 117 ± 65 94 ± 69 0.27 
TG 74 ± 18 100 ± 18 0.27 69 ± 17 102 ± 18 0.56 
Amylase 23 ± 4 13 ± 31 0.01 18 ± 7 9 ± 29 0.42 

Pleural Fluid 
 

NT-proBN 2505 ± 856 75 ± 417 <0.001 600 ± 877 1182 ± 505 0.95 

 
 

Table 2. Serum and Pleural Fluid analysis based on pleural effusion type and patients diagnosis 
 Transudative 

(n±16) 
Exudative 

(n±27) 
P 

Cardiac 
(n±15) 

Non Cardiac 
(n±28) 

P 

Blood glucose 118 ± 49 151 ± 72 0.085 164 ± 37 125 ± 50 0.066 
Albumin 3.1 ± 0.8 3.3 ± 0.5 0.33 3.4 ± 0.5 3.2 ± 0.7 0.48 
Pr 6.1 ± 0.9 6.3 ± 0.7 0.61 6.5 ± 0.6 6.1 ± 0.9 0.24 
LDH 876 ± 77 1117 ± 58 0.45 1092 ± 189 993 ± 126 0.89 
Chool 172 ± 76 163 ± 50 0.94 176 ± 48 161 ± 66 0.20 
TG 95 ± 72 126 ± 92 0.11 107 ± 12 119 ± 29 0.71 
Amylase 57 ± 21 68 ± 34 0.48 68 ± 25 61 ± 33 0.13 

Serum 
 

NT-proBN 13905 ± 3527 5255 ± 1561 0.017 15423 ± 3351 4751 ± 1616 <0.001 
Blood glucose 118 ± 53 119 ± 68 0.75 152 ± 71 100 ± 49 0.017 
Albumin 1.2 ± 0.5 2.4 ± 0.7 <0.001 1.6 ± 0.4 2.1 ± 0.9 0.10 
Pr 2.3 ± 0.7 4.2 ± 1.4 <0.001 2.9 ± 0.8 3.8 ± 1.7 0.0900 
LDH 254 ± 39 871 ± 177 <0.001 565 ± 241 683 ± 137 0.18 
Chool 41 ± 36 77 ± 32 <0.001 58 ± 10 67 ± 7 0.27 
TG 20 ± 12 25 ± 9 0.10 38 ± 20 16 ± 3 0.25 
Amylase 33 ± 28 81 ± 30 0.025 50 ± 7 71 ± 29 0.34 

Pleural 
Fluid 
 

NT-proBN 11399 ± 3258 5180 ± 1591 0.10 14823 ± 3250 3569 ± 1231 0.066 
 

Table 3. Serum and Pleural Fluid levels of NT-proBNP based on several diagnoses  

 Cardiac Failure PTE Cancer 
Parapunomic 

Pleural effusion 

Serum 
15423 ± 3351 
(1348-35000) 

7118 ± 4384 
(60-27544) 

1457 ± 951 
(27-9832) 

7260 ± 3875 
(58-35000) 

Pleural Fluid 
14822 ± 3249 
(1482-35000) 

6104 ± 3378 
(95-19907) 

1035 ± 450 
(206-4613) 

5024 ± 2985 
(6-25776) 

 

 
Table 4. Diagnostic characteristic of Serum and Pleural Fluid levels of NT-proBNP in two different cut of points  

 
Cut off point 

(pg/ml) Sensitivity Specificity PPV NPV 
Positive 

Likelihood 
Ratio 

Negative 
Likelihood Ratio 

Diagnostic 
Accuracy 

Odds 
Ratio 

2378 93.3% 67.9% 60% 95% 3 0.10 76% 29.5 Serum 
6412 80% 78.6% 66% 88% 3.8 0.20 79% 14.6 
1759 93.3% 67.9% 60% 95% 3 0.10 76% 29.5 

Pleural Fluid 2452 86.7% 75% 65% 91.3% 3.4 0.17 79% 19.5 
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Figure 1. ROC chart of Serum and Pleural Fluid 
levels of NT-proBNP in diagnosis of transudative 

pleural effusion 
 

Mean values of serum NT-Pro BNP was 
15423.13 ± 3351.68 pg/ml in Group A and 4751.72 
± 1616.95 pg/ml in Group B(P < 0.001). 

Mean values of Pleural NT-Pro BNP was 
14822.93 ± 3249.42 pg/ml in Group A and 3569.01 
± 1231.78 pg/ml in Group B(P-value < 0.001). 
These values calculated with U-Mann Whitney test, 
and then cut of values were calculated. 

The cut off number for pleural and serum 
levels for Nt-proBNP was calculated with ROC 
curve. Area under the curve for serum NT-proBNP 
with P<0.001 and 95%CI: 0.71-0.95 was 83.6%. 

Accuracy, sensitivity, specificity, positive and 
negative predictive value and positive and negative 
Likelihood Ratio to diagnose heart failure based on 
the Cut off point NT-proBNP serum & Pleural Fluid 
is shown in Table 4 (Figure 2). 

9 out of 15 patients with heart failure (60%) 
who was classified as exudate was diagnosed 
correctly based on NT-proBNP (2378 serum and 
1759 pleura), while only 5 patients (55%) based on 
albumin gradient, and 4 patients (44%) based on the 
protein gradient were classified correctly. With 
significant differences of some of the other variables 
between the two groups, the Cut off were calculated 
for each of the variables. 

Albumin gradient between serum and pleural 
fluid with Cut off point =1.2 had a sensitivity of 
73% and specificity of 57% and with a cut off 
point=1.45 had a sensitivity of 66.7% and a 
specificity of 75% for the diagnosis of heart failure. 

Spearman's test showed that, there is a positive 
statistical correlation in all patients with pleural 
effusion and serum and pleural fluid NT-proBNP 
(r=0.92, P<0.001) (Figure 2). 

We studied the serum and pleural levels of Nt-
proBNP in patients with acute dyspnea and pleural 
effusion who had the indication of thoracentesis. 
Serum and pleural fluid Nt-proBNP levels was 
higher in patients with heart failure in comparison to 
other patients.  In other word with the rise of Nt-
proBNP levels in serum the NT-proBNP levels in 
pleural fluid will also increase. NT-proBNP in 
serum and pleural fluid can determine the type of 
pleural effusion more accurately than the Light’s 
criteria and in cases which there is a 
misclassification of exudate or transudate nature of 
pleural effusion ,this marker can effectively identify 
the cause of pleural effusion  particularly in cases 
with pleural effusion due to congestive heart failure. 

In our study the lights criteria in diagnosing 
the pleural effusion due to CHF has a sensitivity of 
40% and a specificity of 78%  while NT-proBNP 
had a sensitivity of 93.35 and a specificity of 67.9% 
in diagnosing the pleural effusion due to cardiac 
causes with a cutoff point of 1759 pg/ml in pleural 
fluid and 2378 pg/ml in serum .In these values serum     
NT-ProBNP had a positive predictive value(PPV) of 
60%, negative predictive value(NPV) of 95%, 
positive Likelihood ratio(+LR) of 3 and, negative 
Likelihood ratio(-LR) of 0.1 in identifying of CHF 
patients(Figure 3). 

If we choose serum value of 6412 pg/ml, NT-
ProBNP have a sensitivity of 80%, specificity of 
78.6% , accuracy of 79%, PPV=66%, NPV=88%, 
(+LR)=3.8, (-LR)=0.2. 

For Pleural fluid NT-ProBNP value equal to 
1759 pg/ml  a sensitivity of 93.3%, specificity of 
67.9% , accuracy of 76%, PPV=60%, NPV=95%, 
(+LR)=3, (-LR)=0.1 in identifying CHF patients 
calculated. 

If we choose pleural value of 2452 pg/ml, NT-
ProBNP have a sensitivity of 86.7%, specificity of 
75%, accuracy of 79%, PPV=65%, NPV=91.3%, 
(+LR) =3.4, (-LR) =0.17. Correlation between Serum 
and Pleural Fluid levels of NT-proBNP was shown if 
figure 4. 
4. Discussions  

In our study the mean serum level for in 
patients with heart failure was 15423 pg/ml and in 
non cardiac patients was 3569 pg/ml. serum NT-
proBNP for diagnosing the heart failure has the 
highest sensitivity in cut off above 2378 pg/ml and 
highest specificity in cut off above 6412 pg/ml. 
Pleural NT-proBNP for diagnosing the heart failure 
has the highest sensitivity in cut off above 1759 
pg/ml and highest specificity in cut off above 2452 
pg/ml. 
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Roth BJ et al on their study showed that 
28% of the CHF pleural effusions were misclassified 
using the Light’s criteria as exudates (Roth, 1990). 
Skouras and colleagues evaluated the diagnostic role 
of BNP in heart failure and stated that high ratios of 
pleural effusions in non-cardiac effusions is as an 
effect of increased permeability of the pleura, local 
production or reduced removal of pleural cavity as 
well as that of BNP levels can not differentiate the 
transudate or exudate of pleural effusion(Skouras, 
2008). 
In a study by Procel and colleagues on 93 patients 
(53 patients with heart failure and 40 non-cardiac 
patients), Cut off point = 1500 pg/ml for NT-
proBNP in serum and pleural fluid with had an 
accuracy of 89% and 90% in detecting pleural 
effusions with cardiac causes. They stated that 
pleural fluid or serum NT-proBNP with cut off more 
than 1500 pg/ml is helpful in the diagnosing of heart 
failure (Porcel, 2007). 
In a study by Kolditz and colleagues, NT-proBNP at 
a cut off of more than 4000 pg/ml in serum and 
pleural fluid has a sensitivity of 88% and 92% 
respectively a 92% and 93% specificity and 
diagnostic accuracy of 91% and 92%respectively in 
the diagnosis of heart failure. All patients who 
incorrectly classified as Light criteria in this study 
were correctly identified by measuring NT-proBNP 
(Kolditz, 2006). 

Mueller and colleagues stated that most of 
the diagnostic accuracy of BNP for heart failure is at 
the  cut off = 295 ng/l (Pg/ml) (sensitivity 80%, 
specificity 86%, positive predictive value and 
negative predictive value 78% with 87% accuracy 
83% ). The highest Diagnostic Accuracy for NT-
proBNP was in cut off = 825 ng/l (Pg/ml) 
(sensitivity 87%, specificity 81%, positive predictive 
value and negative predictive value 84% with 84% 
accuracy% 84)they stated that BNP and NT-proBNP 
in patients with complaints of dyspnea can be very 
useful in helping to diagnose CHF (Mueller, 2005).  
Tomcsanyi and colleagues investigated the role of 
NT-proBNP in distinguishing  exudate or transudate 
nature of pleural fluid  and stated that median level 
for pleural fluid NT-proBNP levels in patients with 
heart failure was 6295 Pg/ml  and in non-cardiac 
patients 276 Pg/ml.  it was significantly higher (P 
=0.0001)in patients with heart failure and found that 
pleural fluid NT-proBNP levels can distinguish the 
two groups with high accuracy, while the Light’s 
criteria for transudative pleural fluid has a sensitivity 
of 93% and specificity of 43%. They suggested that 
entering the -level assessment of pleural NT-
proBNP in routine diagnostic panels can increase the 
diagnostic power of the different causes of pleural 
effusions in patients with such disorder. (Tomcsányi, 
2004). 

 

 
Figure 2. Comparing Serum and Pleural Fluid levels of NT-proBNP distribution in transudative or exudative 

pleural effusion 
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Gegenhuber and colleagues stated that the 
sensitivity, specificity and diagnostic accuracy of 
BNP levels in the Cut off point = 520 Pg/ml for the 
diagnosis of pleural effusion due to heart disease is 
97%, 89% and 93% and at the Cut off point = 2201 
Pg/ml is 77%, 100% and 88% respectively 
(Gegenhuber, 2005). 

 

 
Figure 3. ROC chart of Serum and Pleural Fluid 

levels of NT-proBNP in diagnosis of heart failure 
 

In systematic review conducted in 2010 by 
Surinder Janda and John Swiston assessing accuracy 
(diagnostic accuracy) the mean NT-proBNP levels 
in pleural fluid in effusion with cardiac origin was 
6140 pg/ml. The average sensitivity and specificity 
of pleural fluid NT-proBNP in the total of the 
studies was % 94 (95%CI: 97-90) and% 94 
(995%CI: 97-8) and mean levels of positive 
Likelihood Ratio was 15.2 (95%CI: 8.1-28.7) and 
negative Likelihood Ratio was 0.06 (95%CI: 0.03-
0.11), respectively. Area under ROC curve was 
equal to 0.98 (95%CI: 0.98-0.99) and diagnostic 
odds ratio was equal to 246 (95%CI: 81 -745) 
respectively. They concluded that NT-proBNP a 
level of pleural fluid is a very useful biomarker with 
high diagnostic accuracy distinguishing pleural 
effusion is of cardiac origin (Janda, 2010). 

 

 
Figure 4. Correlation between Serum and Pleural 

Fluid levels of NT-proBNP 
 

In the meta-analysis conducted by Zhou Q 
and colleagues in 2010 in China they stated that NT-
proBNP in pleural fluid, had a sensitivity of 95% 
(95%CI: 97-92), specificity of 94% (95%CI: 96-92) 
positive Likelihood Ratio 14.12 (51/19-
23/1095%CI:10.23-19-51) and negative Likelihood 
Ratio 0.06 (95%CI:0.04-0.09) and diagnostic odds 
ratio equal to 213 (95%CI:122-273)in diagnosing 
pleural effusion with cardiac origin (Zhou, 2010). 
 
Recommendations:  

According to the results of this study, NT-
proBNP when is measured simultaneously in serum 
and pleural fluid can help in determining the cause 
of the effusion more than Light’s criteria and it can 
be a simple and useful marker in detecting the cause 
of pleural effusion due to heart failure. Thus 
equipping emergency department’s laboratories for 
the measurement of these markers can be an 
important and effective step in the diagnosis and 
determining the patient's illness. 

Several cases to consider in future studies 
are recommended: 

 
1) Conducting comparative studies with other 

diagnostic modalities in patients with dyspnea 
and pleural effusion. 

2) Evaluating the prognosis of patients who were 
diagnosed and treated with this method 

3) Evaluation of this marker in the diagnosis of 
pleural effusion with other important causes 
particularly pulmonary embolism 
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Abstract: This paper examined Factors influencing beef purchase among consumers in Mafikeng. A descriptive 
research design was used for this study and from  a population of beef consumers in Mafikeng, a sample of  120 
respondents were selected  for the study. In order to ensure that all the people interviewed for this research are the 
consumer of beef, ten butcheries were selected from which twelve people from each butchery were interviewed. The 
results show that majority of consumers are married, and have a high education level with a middle income. The 
Mafikeng consumers mostly buy meat from butcheries, because they provide for best value for money. They only 
purchase their beef meat when pressed for time or looking for something extra special. And their main reason for 
buying beef is for household consumption. The consumers mostly buy fresh and dried beef. The most effecting 
factors for Mafikeng consumers to buy beef is because of the considerations on beef parts, price, more varieties for 
cooking, suggestions from known person and the beef colour quality. 
[Keketso R and Oladele O. Factors influencing beef purchase among consumers in Mafikeng, South Africa. 
Life Sci J 2012;9(4):1439-1443] (ISSN:1097-8135). http://www.lifesciencesite.com. 220 
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Introduction 

The study of consumer play an important role 
by helping firms and organizations to improve their  
marketing strategies, i.e. the consumer is the most 
important person to the market because the consumer 
takes into considerations the liking and the disliking of 
the consumer and produces the goods and services 
according to them (Becker, 2000). Hence consumer 
behavior refers to the study of individuals, groups, or 
organizations and the process they use to secure, use 
and dispose of a product, services, experience and 
ideas to satisfy needs and the impact that these process 
has on the consumer and society (Brester and 
Wohlgenant, 1991). Consumer behavior involve the 
psychological process that the consumer goes through 
in recognizing the needs, finding ways in solving these 
needs, making purchasing decision( e.g. whether or not 
to purchase the product, if so which brand and where, 
interpret information, make plans, and implementing 
these plans by engaging in compromising shopping or 
actually purchasing the product). 

In dealing with consumer behavior in relation 
to beef, it is important to know how beef is perceived 
by different marketing segments, and what the values, 
needs and expectations of these consumers are. It is 
also important to know how consumer attitudes are 
formed and how learning takes place. The consumers’ 
cultural and social backgrounds also have an important 
influence on the buying behavior. There are other 
aspects, such as where the target consumers buy their 
products, how they buy and what they are willing to 
pay and can afford, and how they decide on specific 
product, will also influence decision-making by 
markets.  The primary decision that the consumer takes 

is whether or not to purchase the product, in this case 
beef, the result of this decision is influenced by many 
variables which is divided into internal or individual 
and external or environmental (Steenkamp, 1990) 

The factors affecting purchasing pattern of 
meat and meat products has to be identified in order to 
comprehend the changes in the purchasing behavior of 
consumers to make a qualified prognosis for the 
further development of consumer demand. Shin et al. 
(1997) described that the consumption can only be 
properly understood through the analysis of multiple 
factors. A range of economics, cultural, social, 
religious, marketing and personal factors determines 
consumer behavior (Northern, 2000). With respect to 
meat and meat products, factors such as safety, 
guarantee, quality assurance and trustworthy 
information, as well as interest in animal welfare and 
convenience are most relevant consumer 
considerations (Devine, 2003). Consumers are 
becoming more demanding about the type of food they 
buy and the preferred attributes, as well as the 
expected quality of red meat (beef) they buy and 
consume. In order for the beef meat to be successfully 
market it has to meet changing consumer expectation. 
Consumers are demanding food products that are safe 
for their families. There are a number of studies that 
have shown that certain consumer segments are willing 
to pay for food safety attributes. Even though beef 
constitutes an important part of many consumers’ 
diets, its consumption has become a quite controversial 
issue. On the other hand red meet provides essential 
nutrients, containing high quality protein and essential 
health life (Hayes et al 1995). Consumers are exposed 
to beef products with a greater variety on features and 
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attributes that are preferred, they will be willing to pay 
more for those character they value (Hoffman, 2000). 

Schroeder and Graff (1999) found that beef 
recalls by the Food Safety Inspection Service (FSIS) 
caused declines in beef demand, especially in years 
when a relatively large number of recalls occur  
Several studies have addressed consumer willingness-
to pay for food products with safety features or 
benefits (Shin et al., 1992) For example, in an 
experimental auction, Hayes et al. (1995) found that 
the average undergraduate Iowa State University 
student would pay approximately R0.70 per meal for 
safer food (i.e., food screened for pathogenic bacteria).  

Consumer preferences have changed 
dramatically over time. Preference changes have 
occurred due to numerous demographic factors 
(Henneberry and Charlet, 1992). Aging population is 
one factor causing changes in meat consumption. 
These trends offer the beef industry the opportunity to 
target leaner cuts of beef to older people because they 
typically indicate a desire for leaner beef (Capps et al., 
1988). Female labor force participation is another 
factor affecting demand for meat. Increased teenage 
labor provides additional household income and more 
meals consumed away from home (Kinsey, 1983). 
Other demographic factors have also contributed to 
food product demand changes over time, including 
declining household size and changing ethnic 
population mix (Henneberry & Charlet, 1992).  

Consumer behavior is one of the most 
stimulating areas in marketing studies. In first place,   
because understanding how and why consumers 
behave is a great challenge.  Besides it, there are so 
many variables involved in the consumption process 
that is not an easy task to establish models to 
understand it. Human behavior is based not only on 
personal characteristics, but also on the psychological, 
environmental, social and cultural environment that 
they are submitted. Beef has been consumed 
throughout the years in Mafikeng, it has become a 
traditional and occupation of the people. The people 
has been consuming it differently (fried, cooked, e.tc) 
for different occasions. For example most of the 
communities buy their beef from their butcheries for 
household consumption, or they slaughter the 
cow/cattle during the wedding, parties, cultural 
ceremonies, funerals and etc.  However, in recent years 
there has been a reduction in the consumption of beef, 
hence, the decrease in the beef purchasing. Clearly this 
shows that there must be factors influencing this 
reduction in beef purchase which needs to be 
investigated in order to improve or maintain the 
consumption of beef in the province to improve 
farmers’ income. It has been found that generally, 
consumers have started to pay more and more attention 

to information, product quality and safety as main 
purchase criteria, rather than price. 

The main objective of the study is to identify 
the factors that influence consumers to purchase beef. 
The specific objectives were to identify personal 
characteristics, determine consumption behaviour and 
ascertain purchasing behaviour of beef n consumers. It 
is hypothesized that  beef consumption in Mafikeng is 
influenced by personal characteristics such sex , age , 
income , and education, as well as consumption and 
purchasing behavioural characteristics such as taste, 
smell, attitude. 
 
 MATERIALS AND METHODS 

The study was conducted in Mafikeng area in 
the Dr Ngaka Modiri Molema District, (Central 
Region) and it is the capital city of the North-West 
Province.  Situated on South Africa's border with 
Botswana, Mahikeng / Mafikeng is located 1,400 km 
northeast of Cape Town (Western Cape) and 260 km 
west of Johannesburg (Gauteng). A descriptive 
research design was used for this study and from  a 
population of beef consumers in Mafikeng, a sample of  
120 respondents were selected  for the study. In order 
to ensure that all the people interviewed for this 
research are the consumer of beef, ten butcheries were 
selected from which twelve people from each butchery 
were interviewed .The names of butcheries used were 
Totobola butchery, Jof butchery, Joe hyper meat, Top 
meat butchery, Itireleng butcher, Butshwana and son’s 
butchery, Riviera slaghuis, Sorona butchery, Lebogang 
Batswana butchery and Central butchery. A structured 
questionnaire was used to collect data with sections on  
personal characteristics consumption behavior and 
purchasing behavior of beef.  The results of the survey 
were coded, and collected of in excel-sheets by the 
researcher. Also comments are translated and 
evaluated by the researchers. Probit model is used for 
explaining discrete choice in home beef consumption. 
Probit model consists of observable independent 
variables and unknown parameters, and their values 
are estimated from a sample of observed choices made 
by decision makers when they confronted with a 
choice situation. Binary choice model (Probit) 
variables indicate whether a consumer wants to buy a 
product or not. 

Assumptions: 
1. Variable=1 the consumer wants to buy beef product 
2. Variable=0 the consumer does not want to buy beef 
product 
3. Error term ε in the regression of latent dependent 
variable follows a standard 
normal distribution. 
The probability that a binary choice variable (y1) =1, a 
consumer is willing to buy 
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beef is given by: P [consumer i wants to buy beef] = ( ) 
i φ βX 
Where β is a (k×1) vector of regression coefficients; 
i X is a (k×1) vector of k regressors for the ith 
consumer; and 
φ denotes the standard normal cumulative distribution 
function (CDF) 
 
Results  

The results shows  respondent’s personal 
characteristics in Table 1, frequency of beef 
purchasing in Table 2,  , Beef product preferences 
among beef consumers in Table 3, reason for 
purchasing in buttery in  Table 4, beef behavior on 
product preference in Table 5, and  parameter 
estimates of probit regression in Table 6.    
 
 Table1  Respondent’s personal characteristics ( n = 
120) 

VARIABLES Freq
uency 

Percentage 

Gender                              Female 77 64.2 
                                             Male 43 35.8 
Marital Status              Married 51 42.5 
                                             Single 40 33.3 
                                             Divorced 14 11.7 
                                             
Windowed 

15 12.5 

Age                                      22-29 24 20.8 
                                              30-40 50 41.7 
                                              41-50 31 25.8 
                                              Above 
50 

1S 12.5 

Size of household    
Male(adult)                            
                                              1.00 114 95 
                                              2.00 6 5.0 
Female(adult)                     0.00 10 8.3 
                                              1.00 100 83.3 
                                              2-3 10 7.8 
Male(children)                   0.00 9 7.5 
                                              1-4 102 85.0 
                                              5-8 9 7.5 
Female(children)                0.00 21 17.5 
                                               1-4 79 65.3 
                                               5-7 20 16.6 
Education                     Primary 
school 

12 10.0 

                                               
Secondary 

34 28.3 

                                               Tertiary 74 61.7 

Life Style                             Sporty 14 11.7 
                                             Travel 
loving 

25 20.8 

                                                 
Entertainment 

23 19.2 

                                        Relaxing at 
home 

58 48.3 

Religion                                Christian 89 74.2 
                                                   
Muslim 

28 23.3 

                                                   
Buddhism 

1 0.0 

                                                   Other 2 1.7 
Occupation                  
Student/scholar                          

13 10.8 

                                                    
Officials 

25 20.8 

                                              Own 
business 

20 16.7 

                                  Private 
company staff 

53 44.2 

                                                    
Housewife 

9 7.5 

Income                                    <2000 
Rand/month 

32 26.7 

                                            2000-
5000 Rand/month 

36 56.7 

                                                 6000-
10000 R/month 

40 90.0 

                                                 
>10000 Rand/month 

12 10 

 
Table 2:  Frequency in beef purchasing 

Variables Frequency  percentage 
Less than four times per year 4 3.3 
At least once per month 17 14.2 
At least once per week 82 68.3 
Every day 17 14.2 
Purchase Location Of Beef   
Supermarket 23 19.2 
Local butcher 95 79.2 
Farm shop 2 1.6 
Other locations   
Looking for something extra special 40 33.3 
When pressed for time 53 44.2 
When looking for something quick and 
easy to cook 

27 22.5 

Purpose For Purchasing   
Household consumption 111 92.5 
Gift/souvenir 4 3.3 
Other 5 4.1 
Brand Acquaintance   
Not acquainted 
Acquainted 

116 96.6 

 
 
Table 3.  Beef product preferences among beef consumers 
Frequency of beef purchase  Often  Sometimes Rarely  None 
Fresh 95 (79.2) 14 (11.7) 6 (5.0) 5 (4.2) 
Pre-cooked 24 (20.0)  42 (35.0) 25 (20.8) 29 (24.2) 
Dried 40 (33.3) 27 (22.5) 28 (21.7) 27 (22.5) 
Chilled 25 (20.8) 35 (29.2) 30 (25.0) 30 (25.0) 
Frozen 27 (22.5) 35 (29.2) 28 (23.3) 30 (25.0) 
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Table 4  Reason for purchasing in buttery  
Reason for purchasing in preferred location YES NO 
 Most convenient 102 (85.0) 18 (15.0) 
 Best value for money 104 (86.7) 16 (33.3) 
 Greatest choice 93(77.5) 27 (22.5) 
 I trust them to make sure the meat is safe for eating 93(77.5) 27 (22.5) 
 The service is excellent 102(85.0) 18 (15.0) 

 
Table 5 Beef behavior on product preference 
Beef type 
 

Mostly buy 
 

Sometimes  
 

Unlikely  
 

Not buy 
 

 Meatball 37 (30.8) 43 (35.8) 28 (23.3) 12(10.0) 
 Deep fried beef 39 (32.5) 53 (44.2) 16 (13.3) 12(10.0) 
Ready-to-cook beef steak 48 (40.0) 37 (30.8) 26 (21.7) 9(7.5) 
 Beef sausage 35 (29.2) 23 (19.2) 40 (33.3) 22(18.8) 
 Pizza 34 (28.3) 24 (20.0) 36 (30.0) 26(21.7) 

 
Table 6  Parameter estimates of probit regression  

Parameter Estimates Std error Z Sig 
Household size 0.76 0.025 3.029 0.002 
Attitude 0.213 0.020 10.506 0.000 
Perceived characteristics 0.49 0.011 4.690 0.000 
Gender 2.578 0.256 10.051 0.000 
Marital status -0.149 0.089 -1.668 0.095 
Age -0.095 0.009 -10.108 0.000 
Education -0.574 0.153 -3.760 0.000 
Life style 0.732 0.081 9.048 0.000 
Religion -0.410 0.142 -2.895 0.004 
Occupation -0.046 0.079 -0.585 0.558 
Income 0.064 0.097 0.655 0.512 
Purchase location 2.020 0.153 13.159 0.000 
Purpose of purchasing 1.470 0.180 8.144 0.000 
Brand acquaintance 0.006 0.142 0.044 0.965 
Regularity of purchase 0.570 0.095 5.969 0.000 
Beef type mostly eat -0.540 0.075 -7.211 0.000 
Intercepts -17.161 1.067 -16.079 0.000 
Chi-square 3.18    
df 103    
Sig 0.00    

 
DISCUSSION 
  As shown in table1, the findings indicates that 
64% of the respondents were female and only 35% of 
them were male. This may be because the females are 
recognized of doing the shopping and groceries than 
males. Forty-two percent of the respondents were 
married, followed by 33% of those who are single then 
widowed and divorced respectively. Majority of them 
were between 30-40 years of age. Almost all of the 
households had both males (70%) and females (83.3%) 
adult present, it was rare were only one adult was 
found in house and of course the majority in the 
households were children. Most respondents (61.7%) 
had tertiary qualifications with only 10% of them who 
had only primary education. The respondents mostly 
like relaxing at home (48.3), travel loving (20.8) and 
entertainment respectively (11.7), with only 11.7 of 
them who are sporty. 89% of the respondents are 
Christian, followed by Muslim then other religion. 
Most of respondents are on private companies (44.2), 
government officials (20.8) and own business 

respectively (16.7), with an average income ranging 
from R600.00-R10000 per month (90%).  

Table 2 is the frequency in beef purchasing, 
and the findings indicate that almost all respondents 
(82%) purchase beef at least once per week and their 
favorite location for purchasing is local butcher 
(79.2%). They only purchase from elsewhere when 
pressed for time (44.2%), looking for something extra 
special (33.2%) or something that is quick and easy to 
cook respectively (22.5%). And their main purpose of 
purchasing is for household consumption (92.5%). 
Most of the respondents are not brand acquainted 
(96.6%). Table 3 shows beef product preferences 
among consumers. It indicates that both in most of the 
respondents fresh beef ranks highest (79.2%), followed 
by dried beef (33.3%) by beef consumers. This result 
is in agreement with the previous literature of Chinese 
consumers’ preference in relation to freshness of meats 
(Zhang 2002). Pre-cooked beef is the least popular 
type. Chilled beef (20.8%) is a rather new concept to 
Mafikeng consumers. It is offered mostly at 
supermarkets with good refrigerator facilities. The 
finding from table 4 which is the reason for consumers 
to purchase beef in preferred location, indicated that 
the reason for respondents to purchase in preferred 
location is because it give them best value for 
their(87.7%), most convenient(85%) and because the 
service is excellent(85%).  

Table 5 is beef behavior on product 
preference, and it shows that various types of beef 
parts were popularly purchased especially ready-to-
cook beef steak(40%), deep fried beef(32.5%) and 
meatball30.8%) respectively. The least purchased beef 
products was pizza and other beef products. Factors 
influencing consumer behavior in beef purchasing in 
Mafikeng. The result from the probit model in Table 6 
showed that the coefficient/estimates for 8 variables 
were significant in Mafikeng. These estimates are 
gender (2,578), purchase location (2.020), purpose for 
purchasing beef (1.470), (household size), lifestyle 
(0.732), education (-0.574), regularity in purchasing 
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beef (0.570) and beef type (-0.540). the sigh for each 
estimates is consistent with expectation: that is the 
increase in males or female will increase the beef 
purchasing, the more the butchery (location) the higher 
the purchase, less education lead to decrease in beef 
purchasing, the more people buying every day the 
higher the beef purchasing and the less the beef type 
available the lower the beef purchase.  Demographic 
characteristics in Mafikeng indicate that consumers are 
belonging to lower age group. Generally females are 
the dominant in households, with more children 
present in the households. Majority of consumers are 
married, and have a high education level with a middle 
income. The Mafikeng consumers mostly buy meat 
from butcheries, because they provide for best value 
for money. They only purchase their beef meat when 
pressed for time or looking for something extra 
special. And their main reason for buying beef is for 
household consumption. The consumers mostly buy 
fresh and dried beef. The most effecting factors for 
Mafikeng consumers to buy beef is because of the 
considerations on beef parts, price, more varieties for 
cooking, suggestions from known person and the beef 
colour quality. 
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Abstract: The objective of the research was to analyze support service needs and constraints facing farmers under 
land reform agricultural projects in the Central district (Ngaka Modiri Molema) of the North West Province. The 
study covered the five (Ratlou, Tswaing, Mafikeng, Ditsobotla and Ramotshere) local municipalities of Ngaka 
Modiri Molema district in the North West Province of South Africa. Simple random technique (drawing from the 
hat method) was used to select 50 LRAD projects. Instrument of data collection was via structured and pre-tested 
questionnaire, the data was analyzed using the statistical package for social sciences (SPSS), regression analysis 
frequencies, mean and percentages. The study indicated that size of farms ranges from 6.6 – 1300 hectares. It was 
also evident that the project beneficiaries are faced with prominent constraints such as; lack of finance, poor 
building infrastructure, lack of fencing and poor input supply and these constraints have negative impact on the 
projects. Prominent support services needed by LRAD farmers are funding, building infrastructure, capital funds, 
farming infrastructure and inputs. The statistical analysis results have indicated that three of the seven variables were 
positive and one of the three variables was significantly associated with the probability of support services needs and 
constraints facing farmers under land reform agricultural projects. This is knowledge about extension officer. The 
regression results indicate that knowledge about extension officer (t = 2.452, p = 0.019) was highly significant. This 
variable tended to increase the chances of support services needs and constraints facing farmers under land reform 
agricultural projects. 
[Sekoto K S and Oladele O.I. Analysis of Support Service Needs and Constraints facing Farmers Under Land 
Reform Agricultural Projects in North West Province, South Africa. Life Sci J 2012;9(4):1444-1452] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 221 
 
Keywords: land reform, beneficiaries, support services, extension services, financial services 
 
Introduction 

Land is a very important scarce economic 
resource which is cherished by people of all races. It 
is the most basic need for rural people. The basic 
importance of land is that it provides people with 
food, fibre and other materials needed for clothing, 
housing and for various manufactured goods. Land 
contains mineral wealth and does not only form the 
basis of wealth, but also security and pride (Hubacek 
et al., 2002). For this reason, any attempt to 
dispossess rightful owners of their land can pose 
serious repercussions in any society. Zimbabwe can 
be cited as a perfect example where land issues have 
caused social, economic and political upheavals. In 
most developing countries the bulk of productive 
farm land is still owned by minority of land owners. 
The land suitable for cultivation is getting 
increasingly scarce because of the growing 
population pressure. This trend has caused a rise in 
the number of landless people as well as increasing 
the inequality of income and wealth distribution. All 
developing regions (Asia, Africa and Latin America) 
share impoverishment associated with increasing 
rural population pressures (Bokermann, 2008). In 
most countries, the highly unequal structure of land 
ownership is probably the single most important 

determinant of existing highly inequitable 
distribution of rural income and wealth (Todaro, 
1994).  

The Southern African Development 
Community region faces a number of land problems 
that relate to differences in its colonial history, land 
use policies, population dynamics and heterogeneity 
in land quality and investment. The issue of unequal 
access to land and control over benefits from its use 
and other natural resources has dominated 
discussions mainly in the former settler colonies such 
as Zimbabwe, Namibia and South Africa. The other 
countries that experienced low intensity settler land 
occupation have mostly encountered issues that are 
linked to utilization. Land problems have a potential 
to destabilize social, economic and political 
development particularly in Southern African 
Development Community region as a whole if not 
addressed (SADC, 2009).  

The land issue has been of paramount 
importance in the history of South Africa. For a long 
time, the dispossession of land from blacks by 
colonial government was the order of the day. This 
consequently resulted in the creation of a racially 
diverse and divided society. The problem was 
accentuated by the introduction of the apartheid 
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system of government in 1948. Some of the effects of 
apartheid policies were the massive removal of 
blacks from their land to marginal and unproductive 
land. These massive removals led to the undermining 
of subsistence farming, which led to wide spread of 
poverty among black households. In contrast, white 
farmers were empowered to go into commercial 
agriculture through financial and technical support 
(Cousins, 2009). 

The dispossession, among other things, 
resulted in resentment and emotional stress among 
people. Therefore, the desire to seek redress became 
of paramount importance. It is against this 
background that the first democratic government 
introduced the Land Reform Programme in 1994. As 
a result of decades of dispossession and racist land 
laws, land distribution in South Africa is among the 
most skewed in the world. The result of these racially 
divisive land laws is that 28% of South Africa’s 
population (a large proportion of whom are farmers 
as well as farm workers and their dependants) live on 
88% of the agricultural land. Thus the remaining 12% 
of agricultural land supports 72% of the rural 
population who are most found in former homelands 
(Department of Agriculture, 1998). 

Following the advent of the new democratic 
dispensation, the South African government has put 
in place policies and programmes addressing the land 
issue. Land reform is the transfer of land ownership 
from existing land owners to new land owners with 
the aim of addressing the skewed land ownership 
patterns. Thus encouraging rural development, 
advancing the land rights and economic of the rural 
people. Land reform in South Africa is divided into 
three sub programmes, namely land restitution, land 
redistribution and land tenure reform. Land 
restitution is a legal process whereby persons or 
communities who can prove that they were 
dispossessed of their property after 19 June 1913, as a 
result of past racial discriminatory laws and practices 
can regain their property or receive due financial 
compensation for it. It is designed to restore property 
ownership or provide financial compensation to those 
who were dispossessed of their property under 
colonialism and apartheid. Therefore promotes equity 
for victims of dispossession by the state, particularly 
the landless and rural people. This facilitates 
development initiates by bringing together all 
stakeholders relevant to land claims and promotes 
reconciliation through the restitution process. This 
sub programme contributes towards an equitable 
redistribution of land rights (Department of Land 
Affairs, 2004). 

Land redistribution is a process designed to 
transfer land from people who previously enjoyed 
favourable access to those who were excluded from 

land market on the basis of race. Land redistribution 
main purpose is to address the skewed land 
ownership patterns of colonial and apartheid past by 
providing people who were previously excluded from 
land market with access to land for residential and 
productive uses, in order to improve their income and 
quality of life. The programme aims to assist the 
poor, labour tenants, farm workers, women, as well 
as emergent farmers. The South African government 
adopted the principle of market-based approach, 
without lowering either the rights of those who have 
historically enjoyed favourable access to the land 
market. Government will assist in the purchase of 
land, but in general not be the buyer or owner. Rather 
it will make land acquisition grants available and will 
support and finance the required planning process 
(Department of Land Affairs, 1997).  

It is more than seventeen years now since 
the Land Reform Programme has been operational. 
However, the debate has continued regarding the 
efficacy of the land policy and programmes. The 
concerns regarding the effectiveness of policy and 
programmes focus mainly on the lack of success of 
agricultural projects in the country in terms of the 
intended objectives. Many critics attribute the poor 
performance of the land reform programme to a 
number of issues. Anecdotal evidences suggest that 
farmers who were beneficiaries of land reform policy 
needed more than land in order to be successful 
farmers. Thomas and van den Brink (2006) 
highlighted that much more than land needs to be 
financed such as, other investments, inputs, 
resettlement, advice, overhead and land is only 30-40 
percent of costs.  

Geingob (2005) went further to highlight 
that the land reform process seems to have more 
concerned about the quantity of land transferred, the 
amount spent than the impact on beneficiaries and the 
beneficiaries’ broader needs are not given adequate 
attention because the land reform process is not 
situated within integrated development strategies and 
this lack of post-transfer support keeps beneficiaries 
from using land productively. 

Manenzhe (2007) stated that the provision of 
land alone is not enough to ensure productive use of 
that land and to make a positive difference to people 
livelihoods. Jacobs (2003) also revealed that after 
land reform beneficiaries have settled on the land, 
support may be required in the areas of agricultural 
production, infrastructure, finance and access to 
markets. The objective of the study is to examine and 
analyse support services needs and constraints facing 
farmers under land reform agricultural projects in 
North West Province, with a view to developing a 
comprehensive set of recommendations on how to 
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ensure the successful achievement of the specified set 
of goals.  
Materials And Methods 

The study was conducted in the North West 
Province of South Africa. The provincial land area is 
118 797 square kilometers of grassland with scattered 
trees. Aside from mining, agriculture is the only 
sector in which the North-West province has a 
comparative advantage over the other provinces. The 
agricultural sector produces 13% of provincial GDP 
and provides jobs for 18% of the labour force in the 
province. Sunflower seeds, groundnuts, maize, wheat 
and cattle dominate the agricultural sector. The 
North-West province has a population of 3.5 million 
people, who constitute 9.5% of the South Africa’s 
total population. In addition, 65% of this population 
lives in rural areas (Davis, 2009). 

There are 4 districts and 21 local 
municipalities in North-West Province of South 
Africa. These districts are Ngaka Modiri Molema, 
Bojanala, Dr. Kenneth Kaunda and Dr. Ruth 
Segomotso Mompati. Ngaka Modiri Molema, 
Bojanala and Dr. Kenneth Kaunda districts comprise 
5 local municipalities per district and Dr. Ruth 
Segomotso Mompati has 6 local municipalities 
(Department of Cooperative Governance, 2010). The 
selected study area is Ngaka Modiri Molema district 
and all 5 local municipalities in Central (Ngaka 
Modiri Molema) district. The local municipalities are 
Ratlou, Tswaing, Mafikeng, Ditsobotla and 
Ramotshere local municipalities. The target 
population for this study was beneficiaries of Land 
Reform for Agricultural Development (LRAD) in 
Ngaka Modiri Molema district. According to Rural 
Development and Land Reform (RD & LR) district 
office, the number of farmers under the approved and 
transferred LRAD projects as at 2011 is 75.  

From four districts in North West Province, 
Ngaka Modiri Molema was selected randomly. From 
five local municipalities in Ngaka Modiri Molema 
there are 75 LRAD active projects from which 50 

LRAD projects were selected randomly using the 
drawing from the hat method. A questionnaire was 
designed as a tool for data collection which consisted 
of open and closed ended questions. The 
questionnaire covered demographic and socio-
economic variables of LRAD beneficiaries, support 
services needed by LRAD beneficiaries and 
constraints facing LRAD beneficiaries. Descriptive 
statistics such as standard deviation, mean and 
frequency distribution were employed to summarize 
the socio-economic data. Regression analysis was 
done to establish the socio-economic factors that 
influence support services needs and constraints 
facing farmers under land reform agricultural 
projects.  
Results  

The results of the study are presented in 
figures and tables. Figures 1, 2 and 3 show the 
demographics, socio-economic and sources of 
information of the respondents respectively. Table 1 
presents the farming enterprises among respondents, 
Table 2 shows support services needed, Table 3 
highlighted the level of severity of constraints and 
Table 4 presents the parameter estimates from 
multiple regression analysis. 

 
Table 1: Farming Enterprises among respondents 
in the study area 
Crop enterprises  Frequency Percentage 
Maize 25 50 
Sunflower 22 44 
Groundnuts  5 10 
Wheat  4  8 
Vegetables 12 24 
Livestock enterprises    
Beef 35  70 
Goats 12  24 
Broilers  3  6 
Dairy  4  8 
Sheep 20  40 
Pigs  8  16 
Layers  1  2 
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Table 2: Support services needed  
Services Low Medium  High  
Funding  1(2)  3(6) 46(92) 
Marketing  7(14) 35(70)  8(16) 
Transport  4(8) 30(60) 16(32) 
Building infrastructure  3(6) 11(22) 36(72) 
Water 13(26) 22(44) 15(30) 
Financial advice  7(14) 32(64) 11(22) 
Roads  7(14) 25(50) 18(36) 
Fencing  7(14) 10(20) 33(66) 
Skills  3(6) 40(80)  7(14) 
Training  2(4) 40(80)  8(16) 
Management  2(4) 40(80)  8(16) 
Inputs supply  7(14)  7(14) 36(72) 
Support Services   4(8) 28(56) 18(36) 
Capital funds  4(8)  2(4) 44(88) 
Inputs  4(8)  8(16) 38(76) 
Extension support  1(2) 36(72) 13(26) 
Farming infrastructure  3(6) 11(22) 36(72) 
Skills  2(4) 41(82)  7(14) 
Mentorship programmes  4(8) 37(74)  9(18) 
Farming advice  2(4) 40(80)  8(16) 
Skills development facilities  2(4) 39(78)  9(18) 
Access to electricity 21(42) 23(46)  6(12) 
Labour force 36(72) 10(20)  4(8) 
Machinery and implements  1(1) 28(56) 21(42) 

 
Table 3: Level of severity of constraints 
Constraints Low Medium  High  

Funding / finance  1(2)  2(4) 47(94) 
Marketing  7(14) 36(72)  7(14) 
Transport  5(10) 25(50) 20(40) 
Building infrastructure  3(6) 11(22) 36(72) 
Water 13(26) 22(44) 15(30) 
Erosion 42(84)  5(10)  3(6) 
Roads  4(8) 28(56) 18(36) 
Fencing  3(6) 12(24) 35(70) 

Skills development 
facilities  

 1(2) 39(78) 10(20) 

Lack of training  1(2) 40(80)  9(18) 
Lack of management 
skills 

 1(2) 41(82)  8(16) 

Inputs supply  2(4) 8(16) 40(80) 
Lack of extension support   1(2) 37(74) 12(24) 
Lack of cooperatives 17(34) 30(60)  3(6) 
Conflict among members 43(86)  5(10)  2(4) 
Linkage with projects  2(4) 47(94)  1(2) 
Lack of sense of 
ownership 

39(78)  7(14)  4(8) 

Markets  9(18) 40(80)  1(2) 
Labour force 36(72) 10(20)  4(8) 
Lack of capital funds  1(2)  5(10) 44(88) 
Lack of resources  1(2) 33(66) 16(32) 
Poor performance  9(18) 36(72)  5(10) 
Market price  2(4) 45(90)  3(6) 
Lack of access to land 48(96)  1(2)  1(2) 
Communications 
infrastructure 

 4(8) 44(88)  2(4) 

Education   6(12) 37(74)  7(14) 
Flows of information and 
opportunities 

 2(4) 42(84)  6(12) 

Lack of access to credit  9(18) 34(68)  7(14) 
Lack of practical 
Commercial know-how 

 5(10) 41(82)  4(8) 

Lack of capacity building  2(4) 40(80)  8(16) 

 
Table 4: Parameter estimates from multiple 
regression analysis 
Variables  B Std. 

Error 
Beta t p 

(Constant) 41.840 15.058  2.779 .008 
Age  .110 .124 .151 .887 .380 
Educational level -1.142 .654 -

.281 
-
1.745 

.088 

Household head -4.687 3.824 - - .227 
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.188 1.226 
Farming 
experience 

-.200 .100 -
.263 

-
1.379 

2.00 

Farming income -2.615E-
6 

.000 -
.217 

-
1.587 

.120 

Farming 
experience  

2.905 4.700 .091 .618 .540 

Extension contact 9.204 3.754 .346 2.452 .019 
F 2.598     
Sig. 0.026     
R 0.554     
R Square 0.307     
D-Watson 2.035     

 
Discussion 

Demographic and socio-economic 
characteristics of the 50 LRAD beneficiaries 
interviewed, such as age, gender, educational level, 
household size, household head, dependants, farm size, 
years in farming, income from farming, other sources 
of income and sources of information at the time of 
survey are presented in Figure 4.1, 4.2 and 4.3 
respectively. The demographics of the respondents are 
presented in Figure 4.1. The results indicate that (36%) 
of the respondents were above 60 years of age, (58%) 
were between the age of 36-60 and only (6%) were 36 
years and younger. This shows that there are more 
adults in the agricultural sector. This may be due to the 
rural-urban drift of the young. IFAD (2011) stated that 
the lack of interest by youth in farming poses a threat 
to agriculture and aggravates urban unemployment and 
social problems. IFAD further found that one of the 
difficult issues is that of attracting male and female 
youth. The study results established that (86%) of the 
respondents are males and (14%) are females. This 
shows that there are more men in farming than women. 
Adams (1995), found that land reform in Kenya 
favored men against women.  

The distribution of respondents according to 
educational level show that (6%) never attended the 
school, (18%) primary school incomplete, (4%) 
primary school complete, (8%) secondary school 
incomplete, 6% secondary school complete, (20%) 
high school and (38%) tertiary. Werner (2003) found 
that most resettled beneficiaries had little or no 
knowledge of proper farming skills. The utilization of 
new technologies is critically dependent on workforces 
that is aware of them and understand how to use them. 
This also shows that there is a large number of project 
beneficiaries who are semi literate. Low education will 
also decrease productivity and income. However, good 
level of education helps to enhance technology 
adoption and increase the productivity and agricultural 
knowledge.  

Households with less than three members was 
(18%), (38%) had between 4-6 members and 48% had 
more than 7 members. This shows that there are more 
households with more than 7 members. Aqhajanian 

(1986) suggested that farmers do adjust their 
household size to various aspects of the agricultural 
structure and further stated that considering the high 
rate of fertility in rural areas, the demographic 
mechanism of the downward adjustment of household 
size is the selective migration of young males to work 
in urban areas. Eighty six percent (86%) of the 
household heads are males and (14%) are females. 
This might be due to the fact that more male headed 
households are involved in farming than females. 
Kazianga & Wahhaj (2011) revealed that in many 
instances, gender is an important determinant in the 
allocation of resources within the household. 

 Figure 4.1 further shows that (50%) of the 
respondents have less than three dependants, (38%) 
had between 4-6 dependants and (44%) had more than 
7 dependants. This might be due to the fact that 
farmers are aware of the importance of family 
planning. Abdul-Hakim and Che-Mat (2011) found 
that the dependency ratio, which is the ratio of the 
farmer to the number of dependants in the household, 
has a negative relationship with the probability to 
participate in off-farm employment and further state 
that the lower the dependency ratio, i.e. the larger the 
number of dependants, the higher the probability for 
the farmer to look for off-farm employment and since 
a farmer with a larger number of dependants requires a 
higher income to sustain the family and hence, has a 
higher probability to look for off-farm job.  

The socio-economic aspects of the 
respondents of the study are presented in Figure 4.2. 
The results revealed that the farm size ranges between 
6.6 – 1300 hectares. Thirty six percent (36%) of the 
respondents had more than 400 hectares, 16% had 
farm size that ranged between 300-399 hectares, (24%) 
had a farm size that ranged between 201-299 hectares 
and only (24%) had less than 200 hectares. This shows 
that the farms sizes of the majority (36%) of the 
respondents are more than 400 hectares. Joerger 
(2012) suggested that the size of a farm should be 
dependent upon the financial goals of the producer, 
hence meeting financial goals can be accomplished 
with a lower gross farm returns when the net farm 
income percentage is high, however increasing net 
farm income percentage requires a high level of 
willingness on the part of the manager to improve his 
or her farm management skills. 

Regarding farming experience, (22%) of the 
respondents have spent less than10 years in farming 
while (48%) have 11 – 20 years of farming experience, 
(20%) have 21 – 30 years of farming experience and 
(10%) have more than 31 years of farming experience. 
This shows that the majority (48%) of respondents 
have 11 – 20 years of farming experience. Chiremba 
and Masters, (2012) stated that farming experience and 
skills are strong predictors of good performance and 
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farming experience is measured by the number of 
years that the household head has been farming and 
resettled. 

The results indicated that (36%) of 
respondents had farm income of less than R100 000 
per year. Forty four (44%) had a farm income that 
ranged between R100001 – R500000 per year and only 
(20%) had more than R500001 as farm income per 
year. This shows that the majority of the respondents 
had a farm income that ranged between R100001 – 
R500000 per year. World Bank (2009) found that the 
income of resettled households is more than five times 
as high as that of communal households in similar 
areas. To a certain degree (25%) gets a portion of their 
income from other sources like pensions and none 
farm enterprises.  

The sources of information are presented in 
Figure 4.3. The results revealed that most (60%) of the 
respondents were receiving information through radio, 
television (12%), internet (6%) and news papers 
(12%). This shows that main sources of information 
remain radio. Access to usable information can have a 
significant impact on production. These results agree 
with that of Farm Radio International (2011) that radio 
is the most widespread medium for mass 
communications and by broadcasting in local 
languages, addresses the information and education 
requirements of farmers in Mali, Ghana, Tanzania and 
Uganda. This finding is further supported by 
Sokwanele, (2012) that radio is the main source of 
information among Zimbabwean farmers. 

Farming enterprises are presented in Table 1. 
The majority (50%) of the respondents were engaged 
with maize, (44 %) sunflower, (10%) groundnuts, 
(8%) wheat and (24 %) for vegetables. This might be 
due to the fact that maize is eaten as a staple food by 
the majority of people in South Africa. Chianu et al., 
(2009) highlighted that maize is the largest locally 
produced field crop and a key staple crop in the 
farming systems of Western Kenya. From Table 1, 
majority (70%) of the respondents rear beef cattle, 
(24%) goats, (6%) broilers, (8%) dairy, (40%) sheep, 
(16%) pigs and (2%) layers. It is clear from the table 
that the majority of the respondents’ rears beef. Palmer 
and Ainslie (2012) stated that nationally, beef 
production is the most important livestock related 
activity, followed by small stock (sheep and goats) 
production. 

The support services needed by LRAD 
beneficiaries are presented in Table 2. Most LRAD 
farmers indicated a high need of financial support. 
This shows that LRAD beneficiaries are in dire need of 
funding. With all things being equal, the absence of 
funding will lead to failure of LRAD projects. Tuta 
(2008) stated that most of the LRAD farmers reflected 
a need for more financial support in order for them to 

buy agricultural equipment. Tuta went further to 
highlight that the challenges experienced that were 
reflected by the interviewee when they provide their 
services amongst others, are insufficient financial 
resources which results in insufficient support services 
like vehicles.  

It is seen from the table that (72%) of the 
respondents mentioned that the support services 
needed (building infrastructure) is high while about 
(22%) medium and (6%) low. This shows that LRAD 
farmers are in need of building infrastructure. Building 
infrastructure plays an important role in farming. 
Lahiff et al. (2008) highlighted that there is a general 
assumption on the part of the DLA that the provincial 
Department of Agriculture will provide support to 
beneficiaries of land redistribution, but there is no 
system yet in place to check what specific support will 
be required and whether the department has the 
resources and appropriate skills to meet the needs. It is 
also seen that that (88%) of the respondents mentioned 
that the support services needed (capital funds) is high 
while about (4%) medium and (8%) low. This shows 
that there is a lack of capital funds. Geingob (2005) 
highlighted that the situation is due to lack of efficient 
and effective post-settlement support services for 
beneficiaries and no funding for agricultural 
production has been established for the beneficiaries 
and the transfer of land is the end of the process for 
most beneficiaries hence they have to struggle all 
alone to better their living. Kariuki (2004) went further 
to highlight that the greatest challenge that faces the 
success of the land reform project is the lack of 
production capital to execute goals of business plan.  

The majority (76%) of the respondents 
maintained that the support services needed (inputs) 
among members is high while about (16%) medium 
and (8%) low. This shows that LRAD farmers are in 
need of inputs. It is necessary that LRAD farmers 
should have access to support services. Kirsten and 
Machethe (2005) in a review of projects in the North 
West Province highlighted that there is a general 
agreement that government and the private sector 
should take hands in the delivery of land reform and in 
this joint venture, agribusiness and farmers will be the 
main partners of government. Kirsten and Machethe 
went further to highlight that agricultural cooperatives 
are the input supplier to cattle farmers, followed by 
rural trading stores and both cooperatives and 
agribusiness provide only limited additional support to 
their land reform clients, with the proportion of the 
(26%) projects that were supported, the highest in 
categories 1 and 2, which confirms the important role 
agribusiness needs to play in land reform.  

Seventy two percent (72%) of the respondents 
maintained that the support services needed (farming 
infrastructure) among members is high while about 
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(22%) medium and (6%) low. This shows that LRAD 
farmers are in need of farming infrastructure. If LRAD 
farmers are to be empowered to play a constructive 
role in the development of agriculture, it is necessary 
that they should have access to support services. 
Manenzhe (2007) stated that recent studies have shown 
that land reform beneficiaries experiences numerous 
problems regarding access to complementary services 
such as infrastructure support, farm credit, agricultural 
inputs, training extension advice and access to markets 
for farm outputs and also assistance with productive 
and sustainable land use. 

The level of severity of constraints facing 
LRAD beneficiaries are presented in Table 3. When 
the LRAD farmers were asked of what level of 
severity of constraints they face, most (94%) of them 
reflected a high level of severity of finance, while 
about (4%) medium and (2%) low. This shows that 
LRAD beneficiaries have very limited or no access to 
financial services, to obtain assistance. With financial 
support, farmers would be able to better manage scarce 
economic resources such as land, labour and capital 
and without it land reform projects can be severely 
handicapped. Jordaan and Jooste (2003) in a case study 
of Qwa Qwa emerging commercial farmers found that 
the lack of production finance and proper extension 
support experienced by respondents are problems 
encountered by other land reform beneficiaries.  

It is seen that that (72%) of the respondents 
maintained that the level of severity of constraints 
(building infrastructure) among members is high while 
about (22%) medium and (6%) low. This shows that 
building infrastructure has a high level of severity. If 
LRAD farmers are to be empowered to play a 
constructive role in the development of agriculture, it 
is necessary that they should have access to support 
services. Kirsten and Machethe (2005) in a review of 
projects in the North West Province highlighted that of 
the 43 projects that were selected for in-depth 
appraisal, 19 had either decreased (10) or zero (9) 
production due to lack of investment in, and 
improvements and maintenance of farm infrastructure. 
It is also seen from the table that (70%) of the 
respondents mentioned that the level of severity of 
constraints (fencing) is high while about (24%) 
medium and (6%) low. This shows that there is a lack 
of fencing. Manenzhe (2007) in a review of three case 
studies from Limpopo Province found that 
smallholders have struggled to expand their production 
on these farms because of lack of irrigation and 
fencing to ward off stray livestock and individuals 
have applied for assistance under the Department of 
Agriculture’s CASP, but have had no response from 
the extension officer or the Department since.  

The majority (80%) of the respondents 
mentioned that the level of severity (inputs supply) is 

high while about (16%) medium and (4%) low. This 
shows that LRAD farmers are in dire need of inputs 
supply. Inputs supply plays a major role in farming. 
Manenzhe (2007) highlighted that land reform 
beneficiaries experience numerous problems regarding 
access to complementary services such as agricultural 
inputs, infrastructure support, farm credit, training 
extension advice and access to markets. Eighty eight 
percent (88%) of the respondents maintained that the 
level of severity of constraints (lack of capital funds) 
among members is high while about (10%) medium 
and (2%) low. This shows that lack of capital funds. 
Kirsten and Machethe (2005) in a review of projects in 
the North West Province highlighted that of the 43 
projects that were selected for in-depth appraisal, 19 
had either decreased (10) or zero (9) production due to 
limited access to funds to cover production costs. 

The results of the multiple regression analysis 
showing relationship between socio-economic 
characteristics and services needed by LRAD farmers 
are presented in Table 4.9. The independent variables 
were significantly related to services needed (F = 2.59, 
p< 0.05). Also R value of 0.55 showed that there was a 
strong correlation between independent variable and 
services needed by LRAD farmers. The results further 
predicted (31%) of the variation in services needed by 
LRAD farmers. Significant determinants were 
educational level (t = 1.74, p = 0.08), farming 
experience (t = -2.00, p < 0.05), and extension contact 
(t = -2.45, p < 0.05) It implies that as educational level 
increases, services needed by LRAD farmers also 
increase, while as farming experience and extension 
contact increases, services needed by LRAD farmers 
decreases. A unit change in educational level leads to 
(28.1%) decrease in the services needed by LRAD 
farmers, while a unit change in farming experience 
will lead to 26.35 decreases in services needed by 
LRAD farmers.  

The regression results show that a unit 
increase in extension contact will decrease support 
services needs and constraints facing farmers under 
land reform agricultural projects. Knowledge about 
extension officer exerts a positive effect on support 
services needs and constraints facing farmers’ variable. 
Extension contact has a positive and significant 
relationship with the probability of support services 
needs and constraints facing farmers, i.e. the 
probability of support services needs and constraints 
facing farmers’ decreases with an increase in extension 
contact. This suggest that a unit change in the 
extension contact leads to 34.6% change on the 
support services needs and constraints facing farmers 
under land reform agricultural projects.  

The study has shown clearly that the 
beneficiaries of LRAD in North West Province are 
mainly males, between the ages of 36-60 years, had 
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tertiary education and had more than 7 persons as 
household size. Also majority had more than 400 
hectares as farm size, with 11 – 20 years of farming 
experience, farm income that ranged between R100001 
– R500000 per year, receiving information through 
radio and produce maize and rear beef cattle. The 
majority of the respondents received no support from 
CASP, and rated quality of support from CASP as 
poor. The most expected support by LRAD 
beneficiaries was financial and building infrastructure 
development. Funding and inputs supply were the 
major constraints with highest level of severity  
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Abstract: The study examined personal and job characteristics and the socio-economic status of farm workers in the 
Mafikeng area, North West province, South Africa. A simple random sampling technique was used to select 100 
farm workers to be interviewed. A structured questionnaire was developed based on the study objectives and related 
literature to collect data which were analyzed using frequency count, percentages and multiple regression analysis. 
The results show that the majority of farm workers fall between 20-30 years age group with males dominating and 
most have gone through primary education. The mean salary of most of the farm workers per month was R1 250.00. 
Medical aids, sectoral determination and labour unions were non-existent in different farms. In terms of possession 
of materials, 79% of the farm workers have chickens while 64% have dogs. 92% have radio, 93% have beds, 89% 
have tables and 59% have electric stoves. Also, 82%have cell phones while 78% have boots and rain coats each. 
Significant determinants  of job characteristics were age (t = 4.66), gender (t = 2.66),  Marital status (t = 3.46),  
educational level (t = 2.95), job category (t = -3.57), types of employment (t = -3.17) and family size (t = -3.32); 
while significant determinants of socio-economic status were age( t = 3.32), gender( t =3.11) and  family size (t = 
4.88). The findings have implications for the level of socio-economic status of the farm workers and the need to 
improve on their livelihoods.  
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Introduction 

The historical background to the deplorable 
conditions endured by South African farm workers lies 
generally in South Africa’s history of colonial 
conquest and dispossession of indigenous people, but 
more particularly in the 1913 Natives Land Act.  This 
piece of legislation outlawed the ownership of land by 
blacks in areas which was designated for white 
ownership. Essentially, it solidified the distribution of 
land that emerged from the era of colonial wars against 
indigenous tribes and polities. It further sought to roll 
back black ownership of land in certain areas.  The 
outcome was that 87 percent of land became white 
owned, whilst blacks were relegated to the remaining 
13 percent (Kassier 2005 ). 

Since the dawn of democracy in 1994, the 
South African agriculture industry has been 
characterized by both, profound economic and political 
changes as well as continuities with its past, rooted in 
slavery, apartheid and paternalism. In this context 
Black farm workers, whose labour built the foundation 
of a prosperous agricultural industry, still belong to the 
most marginalised groups in post-apartheid society. A 
number of state and non-state actors, however, attempt 
to improve the economic and social positions of farm 
workers in South Africa (Schweitzer, 2008). 
Schweitzer, (2008) argued that these so called Black 

Empowerment projects are based on partnerships 
between White farmers, farm worker communities and 
complex networks of actors, ranging from state 
agencies to nongovernmental organisations, 
international organisations, businesses and  private 
individuals. The mobilisation of these actors and their 
resources allows farm workers to become land and 
business owners and in the process to acquire other 
economic, educational and symbolic benefits. While 
these projects demonstrate how marginalised Black 
farm workers become farmers, they also show a series 
of shortcomings – first and foremost that the ‘new 
Black farmers’ do not obtain real autonomy. The same 
can be said about current living and working 
conditions of most Black farm workers. The latter still 
belong to the most marginalised social groups in post-
apartheid society, as their income level show that they 
are even the poorest in the formal economy (SAWB 
2003). Those who are permanently employed or whose 
relatives are permanently employed usually stay on the 
farm in housing provided by the farmer. The quality of 
housing largely depends on the attitude of the farmer 
and ranges from “decent” to “scarcely fit for human 
habitation” (Ewert and Hamman 1999). Similarly, the 
educational background of farm workers indicates 
their marginal position in society. According to 
(Kassier 2005). almost one-fifth had no access to 
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formal education and many are illiterate. Moreover, 
due to their working and living conditions, farm 
workers are two to three times more likely to get 
infected by tuberculosis than people living in urban 
areas (SAWB 2006).  

Only half of South Africa’s potential labour 
force is able to find employment in the formal 
economy. Women, the less skilled and those who live 
in rural areas are more likely to be poor, and less likely 
to find formal sector employment. In this regard, the 
farm labour force sits at the junction between the 
formal and informal economies. Farm workers earn 
more than those engaged in informal activities in urban 
and non-urban areas, yet they earn less than any other 
workers in the formal economy do. Their duties 
include inter alia applying pesticides, herbicides, and 
fertilizer to crops and livestock; plant, maintain, and 
harvest food crops; and tend livestock and poultry. 
Repair farm buildings and fences. Duties may include: 
operating milking machines and other dairy processing 
equipment; supervising seasonal help; irrigating crops; 
and hauling livestock products to market. 

Most people in the North West are employed 
on farms, making the agricultural sector the biggest 
employer in the province. Farm workers are crucial 
due to their contribution to food production, however, 
farm workers are the worst-paid labourers and their 
working conditions are not always favourable.  This 
study will focus on the socio-economic status and job 
characteristics of farm workers in the Mafikeng and 
Ramotshere-Moiloa District, Farm workers cited 
anecdotal experiences of their suffering at the hands of 
farm owners who they allege to have little or no regard 
for their well being. The objective of the study is to 
determine the socio-economic and job characteristics 
among farm workers in Mafikeng municipality South 
Africa. The study specifically identified personal 
characteristics of farm workers, determined job 
characteristics of farm workers, ascertained their 
socio-economic status of farm workers and determined 
relationship between socio-economic status and job 
characteristics of farm workers. Also, significant 
relationships between personal characteristics, job 
characteristics and socio-economic status of farm 
workers were explored 

 
Materials And Methods 

North West is a province of South Africa with 
capital in Mafikeng. The province is located to the 
west of the major population centre of Gauteng. North 
West was created after the end of Apartheid in 1994, 
and includes parts of the former Transvaal Province 
and Cape Province, as well as most of the former 
Bantustan of Bophuthatswana. North West borders 
Kgatleng and Kgalagadi districts of Botswana and 
provinces within south Africa such as  Limpopo, 

Gauteng, Free State and  Northern Cape. North West 
Province is traversed by the northwesterly line of equal 
latitude and longitude The North West province has 4 
district municipalities and 21 local municipalities, 
listed below. 

The population of study is farm workers in 
the Mafikeng and Ramotshere Moiloa Municipalities. 
According to Statistics South Africa (2002), there were 
5 349 farming units (farms) in the North West 
province during the year 2002 and only 29 for 
Mafikeng. Eight farms consisting of  three commercial 
farms and five communal farms were randomly 
selected. One Hundred farm workers were randomly 
selected and interviewed for this study. Data were 
collected using a structured questionnaire which was 
made of three sections namely: personal 
characteristics, socio-economic status and job 
characteristics. Personal characteristics section 
consisted of twelve (12) variables such as age, gender, 
marital status, nationality, educational level, job 
category, job positions, type of employment, salary 
grade, religion, source of information and family size. 
Job characteristics’ section consisted of forty-seven 
(47) items with three scale type of Satisfactory (3), 
Moderately Satisfied (2) and Not Satisfied (1). The last 
section was for Socio-economic status with ninety-
three (93) items and consists of three scale of Posses 
(Yes), and Posses (No), and Number of those items 
posses. Socio-economic status comprised on three sub-
sections with one focused on socio-economic status on 
agricultural possession, the other on household 
possessions and the other focused on other utilities.  
This was adapted from Akinbile (2007). Data collected 
were sorted, coded and subjected to analysis using 
SPSS. The percentages, mean and standard deviation 
were used to describe data.  The relationship between 
socio-economic status and personal characteristics 
were explored with multiple regression analysis. 
 
Results  

The results from the data analysisare 
summarized into six tables. Table 1 presents the 
percentage distribution of farm workers on the basis of 
personal characteristics; Table 2 shows the percentage 
distribution of farm workers on the basis of 
agricultural possessions, Table 3 depicts the 
percentage distribution of farm workers on the basis of 
household possessions.  Table 4 shows percentage 
distribution of farm workers on the basis of other 
utilities possessions, while Table 5 presents job 
characteristics with mean and standard deviation and 
Table 6 shows multiple regression analysis of 
relationship   between, socio-economic status and 
personal characteristics of farm workers. 
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Table 1: Percentage distribution of farm workers on 
the basis of personal characteristics 
Variables Percentage 
Age  
Less than 20 Years 2 
20-30 years 39 
31-40 years 26 
41-50 years 23 
51-60 years 10 
Gender  
Male 74 
Female 26 
 
Marital status 
Single 54 
Married 19 
Cohabiting 27 
Nationality 
Republic of South Africa 93 
Republic of Zimbabwe 7 
  
Educational level 
Grade 1-6 91 
Grade 7-11 9 
  
Job category 
Technical Operators 13 
General Labourer 87 
  
Employment types  
Permanent 87 
Temporary 13 
Salary grade 
R10 000- R15 000 per annum 63 
R16 000- R20 000 per annum 37 
Information sources  
Radio 91 
Television 9 
Family size 
1--3 61 
4--6 36 
Above 6 3 

 
Table 2: Percentage distribution of farm workers on 
the basis of agricultural possessions 
SOCIO-ECONOMIC CHARACTERISTICS (Agric. possession) 
Items 0 1--3 Above 3 
Cattle 92 3 5 
Horse 100 0 0 
Sheep 97 2 1 
Goats 84 0 16 
Pigs 100 0 0 
Dogs 36 63 1 
Cats 92 8 0 
Donkey 100 0 0 
Donkey-Cart 100 0 0 
Tractor 99 1 0 
Chickens 21 1 78 
Turkeys 86 0 14 
Peacocks 98 0 2 
Land 99 1 0 

 
 

 
 
 
 
Table 3: Percentage distribution of farm workers on 
the basis of household possessions 
Household materials  0 1--3 Above 3 
Radio 8 92 0 
Television Set 52 48 0 
DVD Player 75 25 0 
Heater 79 21 0 
Bed 1 99 0 
Wardrobe 50 50 0 
Kitchen unit 36 64 0 
 
Table 11 89 0 
Chairs 3 57 40 
Fridge 91 9 0 
Electric stove 41 59 0 
Microwave 99 1 0 
Kettle 26 74 0 
Boiler 100 0 0 
Decoder 100 0 0 
Satellite dish 100 0 0 
Plates 0 4 96 
Table spoon 0 39 61 
Tea spoon 3 63 34 
Knives 0 96 4 
Fork 16 77 7 
Computer 100 0 0 
Air-conditioner 100 0 0 
Blankets 0 5 95 
Pillows 0 79 21 
Curtains 6 64 30 
Bath 0 100 0 
Mug 0 39 61 
Glasses 7 51 42 
Window pane 6 69 25 
Wooden door 6 94 0 
Ironing board 72 28 0 
Coffee table 90 10 0 
Sofas 96 4 0 
Water-buckets 0 95 5 
Lawnmower 100 0 0 
Drill-machine 99 1 0 
Welding-machine 95 5 0 
Washing-machine 100 0 0 
Sewing-machine 99 1 0 
Calendar 4 96 0 
Spade 49 51 0 
Rake 54 46 0 
Spade-fork 78 22 0 
Saw 54 46 0 
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Table 4: Percentage distribution of farm workers on 
the basis of other utilities possessions 

Other Utilities 0 1--3 Above 3 
Car 99 1 0 
Bicycle 100 0 0 
Wheelbarrow 72 28 0 
Electricity 21 79 0 
Protective clothing 8 74 18 
Running portable water 6 94 0 
Toilet/ablution facility 11 89 0 
Cell phone 18 82 0 
Camera 100 0 0 
Umbrella 16 77 7 
Travelling bag/suitcase 1 80 19 
Jackets 0 70 30 
Trousers 15 21 64 
Blouse 75 7 18 
Shirts 24 39 37 
T-Shirts 0 37 63 
Denim jeans 16 79 5 
Gown 75 9 16 
Sunglasses 58 42 0 
Raincoat 22 78 0 
Boots 10 78 12 
Shoes 0 86 14 
Socks 0 71 29 
Hats 0 74 26 
Underwear 4 54 42 
Tool-box 88 12 0 
Yard 96 4 0 
Gate 96 4 0 
Pens 21 79 0 
Notebook 28 72 0 
Diary 92 8 0 
Watch 39 61 0 
Calculator 100 0 0 
Washing line 100 0 0 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Table 5: Job Characteristics with mean and standard 
deviation  

Job Characteristics Items Mean 
Standard 
Deviation 

Pressure on improved performance 1.92 0.6 
Infrastructure for work 2.03 0.69 
Working Hours 2.28 0.93 
Vote during National, Provincial and 
Municipal election 2.41 0.75 
Relationship with manager/foreman 2.16 0.58 
Relationship with subordinates 2.04 0.45 
Accommodation provided at  the farm 2.48 0.78 
Accommodation electricity 2.43 0.89 
Accommodation ablution facilities 2.38 0.79 
Accommodation running portable water 2.6 0.53 
Salary 1.59 0.53 
Farm policies 1.62 0.55 
Morale within the farm 1.62 0.49 
Authority within the farm 1.98 0.51 
Job status 1.58 0.49 
Promotion 1.52 0.5 
Medical Aid 1 0 
Loan Schemes 1.13 0.34 
Working Conditions 1.86 0.49 
Work Equipment (Resources) 2.35 0.74 
Leave entitlement 2.01 0.92 
Overtime Remunerations 1.66 0.71 
Salary advice/Pay slip 1.97 0.98 
Labour Union 1 0 
Sectoral Determination 1 0 
Job Description 1.98 0.45 
Response to challenges 1.8 0.4 
General operations 2 0.25 
Bonuses 1.63 0.52 
Documents and Contracts written in 
vernacular language 1.01 0.1 
Night shift allowance 1.45 0.67 
Compensation for Sunday and Public 
Holiday work 1.66 0.63 
Pay/salary in South African Currency 3 0 
Salary on every month-end 2.77 0.55 
Pay-day on the agreed date between 
employer and employee 2.74 0.58 
Foul language within the farm 1.95 0.43 
Conflicting orders 2 0.35 
Qualification for job 1.94 0.44 
Job specialization 2.07 0.38 
Job security 1.98 0.81 
In-Job training 2.36 0.69 
Deductions on your salary 1.9 0.57 
Flexibility and initiative 1.74 0.44 
Meal intervals during working hours 2.61 0.75 
Provision of food within the farm 2.55 2.04 
Does employer know your physical 
address of your next of kin in case of 
unforeseen circumstances 2.48 0.87 
Burial rites within the farm 1.2 0.4 
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Table 6: Multiple regression analysis of relationship   between, socio-economic status and personal characteristics of 
farm workers 
 Job characteristics Socio-economic status 
 B Std. Error Beta t Sig B Std. Error Beta t Sig 
(Constant) 76.31 25.37  3.00 .003 138.29 44.9  3.08 .003 
Age 6.75 1.45 .48 4.66 .000 8.53 2.56 .289 3.32 .001 
Gender  8.48 3.18 .25 2.66 .009 17.54 5.63 .249 3.11 .002 
Marital status 5.62 1.62 .33 3.46 .001 -1.66 2.87 -.046 -.57 .56 
Nationality -1.90 9.13 -.03 -.20 .835 -10.62 16.16 -.088 -.65 .51 
Educational level 13.12 4.44 .25 2.95 .004 -5.61 7.86 -.052 -.71 .47 
Job category -12.54 3.50 -.28 -3.57 .001 .18 6.21 .002 .03 .97 
Type of employment -10.68 3.36 -.24 -3.17 .002 -26.03 5.95 -.283 -4.37 .00 
Information sources 4.19 8.03 .08 .52 .602 -1.03 14.21 -.010 -.07 .94 
Family size -3.46 1.04 -.34 -3.32 .001 8.99 1.84 .424 4.88 .00 
F 10.53     19.3     
p 0.00     0.00     
R 0.72     0.81     
R square 0.51     0.65     

 
Discussion 

In Table 1, the majority of farm workers fell 
between 20-30 years age group, this may be as a result 
of high unemployment rate that the country is 
currently experiencing. Kruger et al., (2006), 
concluded that employment is usually linked to men, 
while most women have access to casual jobs only. 
The male dominates the farming sector as farm 
workers as a result of the type of work associated with 
‘hard labour’. Males are known to take care of the 
families, as women are regarded as those who care for 
the house. About 70% of all agricultural workers are 
male. Farm workers are also relatively young, their 
average household size is relatively small, and the 
overwhelming majority is South African citizens and 
female farm workers are paid less than male. This 
gender disparity exists despite the fact that the female 
are better educated than male. Female are paid less 
because the tasks typically performed by female are 
viewed as less skilled, and because employers often 
choose to view male workers as 'permanent' while 
female are viewed as 'casual' workers whose 
employment is contracted via a male partner. Most of 
the respondents are not married, the figure of singles 
stands at 54%, and this may be of a fact that most farm 
workers fell on 20-30 years age group while 27% of 
them are cohabiting as a result of testing each other’s 
compatibility or saving money for lobola; with only 
19% being married. 

Seven percent of farm workers are from the 
Republic of Zimbabwe, this may result from the 
collapse of agriculture in Zimbabwe has resulted in an 
influx of skilled farm workers to South Africa and 
93% of farm workers are South African Citizen as a 
result of high rate of unemployment, most of South 
African citizen has no other option but to look for job 
elsewhere and working on the farm is no exception. 
Most farm workers (91%) had primary school level of 
education. This may emanates from the fact that the 

type of work concern does not require any formal 
qualification. Only 9% of farm workers have surpassed 
the grade 6 and above. Vorster et al., (2000) concluded 
that farm workers have the lowest literacy rate in 
South Africa and the immense backlog in education 
services still persists on farms. About 87% of farm 
workers were permanent and mostly classified as 
general labourers, the interaction was that honesty can 
lead to one being registered as a permanent worker; 
and only 13% of them were temporary workers. 
Temporary workers present a heterogeneous 
assemblage of casual, seasonal and contract workers 
who have far less legal rights than their permanently 
employed counterparts (Schweitzer, 2008). The results 
on income show that 63% of farm workers earn R10 
000—R15 000 per annum and the mere 37% were 
earning R16 000—R20 000, this may be as a result of 
compensation from public holidays and Sundays work. 
Kruger et al., (2006) found out that those women who 
were permanently employed in a farm had a mean cash 
income of R500.00 per month; the mean income of 
male workers on farms in the Ventersdorp district was 
R544.00 per month. Most farm workers in addition to 
their income received benefits from farm owners such 
as free access to accommodation and water, with the 
conditions of accommodation and also the type of 
sanitation varying greatly between farms. 

According to Statistics South Africa (2007) 
ownership of a radio, television, computer, refrigerator 
and cell phone has increased considerably between 
2001 and 2007, this concurred well as 91% of farm 
workers rely on radio as a source of information, this 
may be a result of the price tag on radio compared to 
other audio-visual equipments and only 9% utilize 
television. Farm workers had varying family size 
ranging from 1-3 was observed to be 61% and 4-6 with 
36% and above 6 family size ought to be only 3%, this 
might resembles the outcome of cost of living; as more 
and more families tried in vain to reduce the size of the 
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family due to high costs of food prices, school fees, 
clothing, toiletries, transport. Husy and Samson, 
(2001) observed that as opposed to those employed on 
farms, consideration has to be given to the dependents 
of these workers who are resident on farms. In general, 
dependents constitute additional 4-5 members of the 
family unit, reflecting an approximate national number 
of employees and dependents permanently residing on 
farms.  

From Table 2, prominent agricultural possessions 
among respondents in the study area were chicken 
(78%), goats (16%) and turkey (14%) as well as cattle 
(8%). The indicators of socio-economic status change 
with time in every community because of the 
dynamics of human existence. With the agrarian- 
based community made up of some disguisedly poor 
ruralite and a generally poverty ridden farming 
population (Olawoye, 2002). In terms of the 
possession of household materials by the farm workers 
prominent items include radio, bed, blankets, pillows, 
table, water-buckets, bath, calendar, window panes, 
wooden door and eating utensils are the most objects 
that almost every farmworker possess.  These 
materials are the basic necessity for the farmer workers 
in order to enhance their existence  due to the vagaries 
of weather and sustaining their work-life (Table 3). 
Ovwigho (2009) found similar results among farmers 
in Nigeria.  

Table 4 shows that on other utilities, there are 
findings that only one farm worker from the rest owns 
a motor vehicle, and most household have electricity. 
A substantial portion of the farm-worker community in 
South Africa is comprised of the descendants of people 
who may have occupied and farmed white-owned land 
in a relatively independent manner. Those who are 
permanently employed or whose relatives are 
permanently employed usually stay on the farm in 
housing provided by the farmer. The quality of 
housing largely depends on the attitude of the farmer 
and ranges from “decent” to “scarcely fit for human 
habitation” (Ewert and Hamman 1999).  Protective 
clothing and cell phones seemed to be the most 
common item they possess. There seems to be no 
interest on calculator, camera, toolbox and diaries.  
Ovwigho (2011) found similar results among farmers 
in Nigeria.  

Table 5 shows a list of 47 indicators of job 
characteristics of farm workers. The respondents were 
asked to rate the statements using 3 point  Likert-type  
scale as follows; 3 satisfactory, 2 moderately satisfied 
and 1 not satisfied. The actual mean is 2 due to the 
rating scale and a mean of greater than 2 denoted a 
satisfaction while a mean less than 2 denoted non-
satisfaction  with their job characteristics. Out of the 
47 indicators 18 items had mean score higher than 2, 
which implies that farm workers were only satisfied 

with 18 indicators.  The 18 indicators are work related 
such that the farm workers were able to carry out their 
duties without interruption. The mean scores for non-
work related indicators were less than 2, which is an 
indication of non-satisfaction. Prominent indicators 
farm workers were satisfied with include:  Salary on 
every month-end (2.77); Pay-day on the agreed date 
between employer and employee (2.74); Meal intervals 
during working hours (2.61); Provision of food within 
the farm (2.55); Accommodation provided at  the farm 
(2.48) and employer knowledge of workers’  physical 
address of your next of kin in case of unforeseen 
circumstances(2.48). According to SAWB (2003) farm 
workers were  the most marginalized social groups in 
post-apartheid society, as their income level show that 
they are even the poorest in the formal economy. 
Those who are permanently employed or whose 
relatives are permanently employed usually stay on the 
farm in housing provided by the farmer. The quality of 
housing largely depends on the attitude of the farmer 
and ranges from “decent” to “scarcely fit for human 
habitation” (Ewert and Hamman 1999). Moreover, due 
to their working and living conditions, farm workers 
are two to three times more likely to get infected by 
tuberculosis than people living in urban areas (SAWB 
2006).  Most farm workers in addition to their income 
received benefits from farm owners such as free access 
to accommodation and water, with the conditions of 
accommodation and also the type of sanitation varying 
greatly between farms. On some farms, however, farm 
workers had to pay for accommodation. On most of 
the farms, farm workers were able to buy subsidised 
food such as fresh milk, meat, maize meal, eggs, 
poultry or vegetables from the farm owner, depending 
on the type of farming (Kruger et al., 2006).  

Farm workers indicated that  they were not 
satisfied with pressure on improved performance; 
Salary; Farm policies; Morale within the farm 
Authority within the farm; Job status; Promotion; 
Medical Aid; Loan Schemes; Working Conditions; 
Overtime Remunerations; Salary advice/Pay slip; 
Labour Union; Sectoral Determination; Job 
Description; Response to challenges; Bonuses; 
Documents and Contracts written in vernacular 
language; Night shift allowance; Compensation for 
Sunday and Public Holiday work; Foul language 
within the farm; Qualification for job; Job security; 
Deductions on your salary; Flexibility and initiative, 
and Burial rites within the farm. 

The result of multiple regression analysis of 
relationships between farm workers’ personal 
characteristics and job characteristics were presented 
in Table 6.  The independent variables were 
significantly related to job characteristics with F value 
of 10.53, p < 0.05.  Also,  R value of 0.72 showed that 
there was a strong correlation between independent 
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variables and job characteristics. The result further 
predicted 51 percent of the variation in job 
characteristics by farmer workers. Significant 
determinants were age (t = 4.66), gender (t = 2.66),  
Marital status (t = 3.46),  educational level (t = 2.95), 
job category (t = -3.57), types of employment (t = -
3.17) and family size (t = -3.32). It implies that as 
farmers age, gender, marital status, and educational 
level  increases, the more satisfactory they become 
with job characteristics.   In terms of farm workers’ 
socio-economic status, independent variables were 
significantly related to socio-economic status with F 
value of 19.3, p < 0.05. Also the R value of 0.81 shows 
that there was a strong correlation between 
independent variables and socio-economic status. 
Table 6 further revealed that 65 percent of the 
variation in socio-economic status of farm workers 
were predicted by independent variables. Significant 
determinants were age( t = 3.32), gender( t =3.11) and  
family size (t = 4.88). The results imply that as age and  
gender and family size increases, socio-economic 
status would increase. 

The following conclusion can be drawn based on 
the findings that majority of farm workers are males. 
Most of the farm workers are illiterate with very few 
above primary education level. The majority earn 
between R10 000—R15 000 per annum. None of the 
farm workers possess medical aid. Agricultural 
possession can be observed in only few of farm 
workers. Significant determinants of job characteristics 
were age, gender,  Marital status,  educational level, job 
category, types of employment and family size, while 
Significant determinants  of socio-economic status 
were age, gender and  family size.  
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Abstract: In this paper, the ball valve performance was numerically simulated using an unstructured CFD code 
based on finite volume method. Navier-Stokes equations in addition to a transport equation for the vapor volume 
fraction were coupled in the RANS solver. Separation was modeled very well with a modification of turbulent 
viscosity. In this paper, the results of CFD calculations of flow through a ball valve based on the concept of Chern & 
Wang [8] experimental data are described and analyzed. Comparison of flow pattern at several opening angles was 
investigated. Pressure drop behind of the ball valve and formation of vortex flow after the valve section have been 
discussed. As the opening of the valve decreases, these vortices grow and may cause more pressure drop. In other 
words, more energy is lost due to these growing vortices. In general, the valve opening plays very important roles to 
the performance of a ball valve. 
[Nima Tavakoli Shirazi, Gholam Reza Azizyan, Gholam Hossein Akbari. CFD analysis of the ball valve 
performance in presence of cavitation. Life Sci J 2012;9(4):1460-1467] (ISSN:1097-8135). 
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Introduction  

The ball valves are rotary valves can be 
utilized as control valves or block valves in a system 
or a process. They generally rotate 90 degree to block 
the flow. Ball valves have low-pressure drop, good 
flow capabilities, and good temperature and pressure 
ratings. The ball valve has low cost, compact, and 
easy to fix. So it is the best instrument for on-off 
service and can be used for throttling service.  The 
selection of their size, design and material plays an 
important role in reliability and performance of any 
system. Advanced technology is required to 
manufacture ball valve. Therefore, it is vital to know 
the characteristics of fluid flows inside a ball valve. 

Cavitation is a destructive phenomenon in 
hydraulic components and systems. It not only 
destroys the flow continuity and changes the physical 
performance, but also in many cases, it results 
undesirable effects such as intensive noise, vibration 
and erosion of the solid surfaces. Severe cavitation 
damage can limit the life expectancy of the valve. So 
it is very important to know in which conditions the 
severe cavitation may appear.   

More experimental researches about the 
cavitation phenomenon were performed in ball valves 
Work .Hutchison [1], Kirik and Driskell [2] and 
Pearson [3] supplied useful information on the design 
of ball valves. Ota and Itasaka [4] investigated the 
surface pressure distribution behind a blunt body to 
understand the structure of the recirculation behind 

the blunt body. In addition, Kelso et al. [5] also 
measured the surface pressure distribution and 
investigated the balance between the pressure 
distribution and Reynolds shear stress along the 
separation streamline and the surface behind a 
surface-mounted blunt plate. Mertai et al. [6] 
constituted a water tunnel system to survey the 
performance test of a V-sector ball valve. They used 
an LDV measuring system to explore the flow filed 
in ball valves. Davis and Stewart [7] employed a 
closed piping system to test and behold a global 
control valve flow. Chern & Wang [8] utilized 
particles and a laser sheet to visualize flow patterns 
through a ball valve. Cavitation phenomena were 
observed at some valve openings. If the flow 
structure in a ball valve is available, it would help 
engineers to improve the performance of ball valves. 
It is now possible to observe the Structures of 
vortices especially the cavitation phenomenon inside 
a ball valve by computational analysis. 
Computational fluid dynamics (CFD) has become an 
important instrument for design of fluid machinery. It 
has also been applied to valve research. Therefore the 
designing valves can be done much faster. CFD 
analysis can show the complex flow structure at the 
valve. Mertai et al. [9] used a commercial package, 
FLUENT, to survey the flow at a V-sector ball valve. 
Van Lookeren Campagne et al. [10] also adopted a 
commercial package, AVL-Fire TM, to simulate 
flows containing bubbles in ball valves.  In this study, 
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CFD analysis of flow field and flow patterns inside 
the ball valve has been carried out to understand its 
performance and safeties. Various patterns of flows 
in and downstream the ball valves in different valve 
openings and inlet velocities are investigated. Finally, 
cavitation phenomena are observed under certain 
conditions. Further more, Good agreements were 
obtained between the experimental and the numerical 
results. 
Governing equation 

Fluids have to conserve mass and 
momentum, so the continuity equation and the 
Navier-Stokes equations are used as governing 
equations. For the multi-phase flow solutions, the 

single-fluid mixture model is applied. The vapor-
liquid flow defined by a single-fluid model is treated 
as a homogeneous bubble-liquid mixture. Thus, one 
set of equations is needed to simulate cavitating 
flows. To deal with turbulent flows, the Reynolds 
averaged approach is utilized to decompose mean 
quantities and fluctuations for all of the physical 
variables. In this work, only the case of two phase 
flow is considered to investigate the cavitation 
phenomenon in the ball valve, and there is no relative 
or slip velocity between the two phases, so the flow is 
homogeneous. Therefore, 3-D governing equations 
can be denoted as: 
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The Equation (1) is continuity and the 
Equation (2) are momentum equation for the mixture, 

respectively. m 
Represents mass transfer due to 

cavitation. Where F  is the body force. mV  is the 

mass-averaged velocity, refers to Reynolds averaged 

components in three directions. m  is the mixed 

density,  m is the mixed viscosity and mt  is the 

mixed eddy viscosity. Homogenous mixture 
properties that controlled by vapor volume fraction of 
the phase k are defied as following: 
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Additionally, a transport equation for the 
volume fraction for the secondary phase p is required. 

In this case p  means actually vapor volume 

fraction. From the continuity equation can be 
obtained: 

 

     ,. . dr pp p p p m p pV V
t
     


  



 
 

 
Turbulence Modeling 

Reynolds stress due to velocity fluctuations. 
Because of the unknown Reynolds stress, more 
equations are required to close the RANS equations. 
Hence, a turbulence model is required to simulate the 
Reynolds stress in turbulent flows. So, the author 

choose , the standard k-ε turbulence model with wall 
function, because the k-ε model does not involve the 
complex nonlinear damping functions required for 
the other models and is therefore more accurate and 
more robust [11]. The transport equations of k and ε 
are as follows: 
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The turbulence production, Reynolds stress 
tensor terms, and the Boussinesq eddy viscosity 
concept are defined as: 
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The empirical coefficients originally 
proposed by Launder and Spalding [12] assuming 
local equilibrium between production and dissipation 
of turbulent kinetic energy are as follows: 

1 21.44; 1.92; 1.3; 1kC C        

Numerical Method 
An unstructured CFD code based on finite 

volume method is used for three-dimensional 
calculations. Velocity-pressure coupling and the 
overall solution procedure are based on a SIMPLE 
type segregated algorithm adapted to unstructured 
grids. The diffusive flux is discretized using the 
second order central difference scheme, for the 
convective flux  the first order upwind scheme is 
considered. The discrete equations are solved using 
point wise Gauss-Seidel iterations, and algebraic 
multi-grid method accelerates the solution 
convergence. The transport equation based on 
cavitation models, which was described earlier, is 
implemented into the solver, and related 
modifications regarding the convection schemes and 
the pressure-based algorithm have been made. 
 

 
Fig.1 . ball valve geometry 

 
Geometry 

Figure 3 demonstrates the 3-D 
computational mesh utilized in the numerical 
simulation. The entrance length from the upstream 
boundary to the valve is 20D. The downstream length 
from the valve to the outlet boundary is 60D. The 
diameter of the pipe, D, is 38 mm and is used as the 
characteristic length of Reynolds number. The test 

section, as shown in Fig. 3, includes a ball valve of 
nominal diameter 50.8 mm (2 in.). 

Unstructured grids are applied to the ball 
valve. Structured grids are used for the rest of domain 
including the pipe. Tetrahedron elements are 
generated for ball valve and the region close to the 
valve. Other part of the domain is meshed with 
hexahedron elements. There are more cells close to 
the behind of valve to capture the important 
characteristics of flow. For each case, the calculations 
were performed with three different meshes; the sizes 
of grids were 109770, 303722 and 801986. Number 
of control volumes varies from 8019860 to 871986 
due to different valve openings.  A general overview 
of the mesh surface is presented in Fig. 2. 

 

 
Fig.2 . Unstructured mesh for a valve angle of 50 

degree 
 
Boundary Condition 

A uniform inlet velocity profile is specified 
at the entrance to the pipe. Length of the pipe is 
designed to be long enough for the fluid to be fully 
developed. On the downstream outflow face, a zero-
gradient pressure outlet was applied.  On the wall, the 
boundary conditions are the impermeability and no-
slip for the velocity, and the normal gradient of 
pressure is assumed to be zero. Wall functions based 
on the law of the wall are used as boundary 
conditions for the turbulence modeling. The 
turbulence intensity at the entrance to the channel 
was set to 10%. No heat transfer is considered in 
simulation. 
 
Results 

Figure 3. Illustrates the velocity contours 
and the path-line flow pattern on the middle surface 
at six different opening degrees. It can be found that 
as the valve opening decrease, the number and the 
region of vortex increase . Three vortices can be 
observed in the flow field when the valve is not fully 
open. Two vortices are inside the ball valve, the other 
one is behind the exit of the ball valve. The one that 
is outside is larger than the two inside the valve. The 
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size of each vortex can be estimated. These vortices 
grow as the valve angle increases.  

Also Fig. 3. Shows the locations of 
reattached points of the recirculation behind the ball 
valve. The recirculation zone behind the ball valve 
dominates the pressure drop. Energy is dissipated in 
this region. Hence, the larger the recirculation length 

is, the more the pressure drop. So the recirculation 
length or the energy dissipation is affected by the 
valve position. It is clear that the recirculation length 
gets increased as the valve opening gets decreased.  
In other words, the system has to pay more energy to 
maintain the same volumetric flow rate or the same 
inlet velocity at small valve opening. 

 
Fig.3. Velocity contours  and streamlines at Ui=5 at different opening angle (0, 10, 20, 30, 40 and 50). 

 
Fig. 4. Shows the static pressure distribution 

in plan (z=0) of the ball valve. In these plots, the area 
of reduced pressure and its extent have been clearly 
illustrated. It can be seen that there is a so-called 
“cavitation region” where the static pressure is 

smaller than the vaporization pressure of the water 
(In this study, the vaporization pressure is presumed 
as 2339 Pa). Extreme low-pressure regions are 
predicted within the flow domain. The predicted 
pressures are far below the water vapor pressure 
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when the ball valve opening gets decreased. With the 
decrease in pressure at higher degrees than 40 &50, 
water may reach its boiling point even at normal 

temperature (20'C), causing severe vaporization, 
resulting in cavitation and formation of bubbles. 

 
Fig.4. Static pressure (gage) distribution in plane Z=0, Ui=5 at different opening angle (0, 10, 20, 30, 40 and 50) 

 
Volume fraction 

Figure. 5. Presents the distribution of the 
vapor volume fraction during the closing process of 
ball valve. From these figures, it can be found that the 

value of vapor volume fraction gets higher and the 
cavitation region enlarges behind of valve with the 
closing ball valve from 40 deg to 50 deg. So the 
cavitation region extends. 
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Fig.5. the contour of vapor volume fraction 

 
3.4.2. The loss coefficient 

The loss coefficient represents the energy 
loss due to a ball valve. Therefore, the pressure drop 
is non-dimensionalized as the loss coefficient, K, in 
Eq. (1). 
It can be denoted as: 
 

21

2 i

P
K

U




 
 

Where Ui is the mean inlet velocity.  P is 
the pressure drop measured between 2D in front of 
the valve and 6D behind the valve. 

 

 
Fig.6 . Variation of loss coefficient at various 

opening degrees 
 

Figure .6. Shows that the loss coefficient is 
inversely proportional to the valve opening and 
provides the comparison result of the loss coefficient, 
K, between numerical and experimental results. 
Experimental data are fitted by an equation, 
 

2 3385.3 12.67 0.141 0.000522K       .  

 
There is an agreement between numerical 

and experimental results. The variation of inlet 
velocity or the corresponding Reynolds number does 
not affect the loss coefficient in terms of Fig. 15. As 
the percent opening of the ball valve decreases, the 
loss coefficient increases.  In terms of Fig.15, the loss 
coefficients estimated by the numerical model are 
less than the experimental results. 
 
3.4.3. The flow coefficient 

The flow coefficient refers to the capability 
of flow in a ball valve, defined as: 

 

0.865
v

p

q G
C

F P



 

 
Where q is the volume flow rate, G is the 

specific gravity relative to water at 4°C and Fp is the 
geometric factor. G and Fp are set to unity in this 
study. 

Figure 7. Compares the experimental results 
and the simulation results of the Cv. The fitted 
equation for experimental data is 

2.23 exp(0.0034 )vC   . 
vC  decrease as the 

valve opening becomes low (alpha becomes large). 

However, the relationship between 
vC  and the valve 

open is not linear in terms of Fig. 16. As we see, 
vC  

is not affected by the Reynolds number as well. Also, 
the numerical results are lower than the experimental 
results. 
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Fig. 7. Variation of flow coefficient at various 

opening degrees 
 
3.4.4. Cavitation in ball valve 

One of the important effects in a ball valve 
operation is cavitation.  Cavitation is a phase 
transformation phenomenon which occurs in fluid 
systems under certain conditions. It is well known 
that the cavitating rise up the vibration, the noise and 
the erosion. Theoretically, the cavitation   appears at 
the critical condition that the local pressure is lower 
than the saturated vapor pressure. 

To predict the conditions where cavitation 
happens, the cavitation index is used and is denoted 
as: 

cs

in v

P
C

P P





 

 

vP refers to the saturated vapor pressure 

2339 Pa  at 20°C. 
Figure .8. Demonstrates the variation of 

cavitation index, Ccs, with respect to the valve 
opening in the fluid flow. 
 

 
Fig.8 . Variation of cavitation index at various 

opening degrees 
 

There is a good agreement between 
numerical and experimental results. Large pressure 
drop is caused in the small opening ball valve region. 
It is clear that the critical cavitation indexes vary with 
the inlet velocity and the valve position. Above the 
curves, the severe cavitation is observed. For a 
constant inlet velocity, Ccs increases with the 
decreases of valve openings. The curve of cavitation 
index with respect to the valve opening indicates the 
lowest value for which cavitation occurs. Severe 
cavitation is possible above the cavitation index 
curve. No cavitation is expected below the curve. 
Low cavitation is near the Csc=1. 
 
Calculation  

Flow regime in the conventional ball valve 
was analysed. The comparison of computational and 
experimental results is given. The current numerical 
calculations of flow through the ball valve get results 
that agree well with the experimental results, implies 
that the computations can predict well flow 
characteristics of other types of valves with different 
geometries. The code offers large possibilities of 3D 
modelling of incompressible viscous flows through 
valve channels of complex geometry.  
According to the pressure and velocity distribution 
plots, cavitation region with high mass fractions  is in 
recirculation area of low pressure region of valve. 
The recirculation zone behind the ball valve 
dominates the pressure drop. Energy is dissipated in 
this region. Hence, the larger the recirculation length 
is, the more the pressure drop. It is clear that the 
recirculation length gets increased as the valve 
opening gets decreased. 

The inception of cavitation can be predicted 
using the cavitation index, Ccs, which is also 
determined by the pressure data.  Cavitation can 
create excessive leakage, distort flow characteristics, 
or cause the eventual failure of the valve body and 
piping. In some severe high-pressure drop 
applications, cavitation can destroy valve parts within 
minutes. The critical conditions of inception of 
cavitation can be found in the figures. Modify the 
system is one of basic actions can control or 
eliminate cavitation.  A designer of valve can find the 
critical values of inception of cavitation at various 

ReD and valve openings in the figures. The region 

above curves in the figure refers to the appearance of 
severe cavitation and should be avoided. The same 
numerical approach can be applied to other control 
valves to determine their performance and to observe 
cavitation phenomena. 
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Abstract: Nitrogen (N) is the major nutrient limiting yield of rice (Oryza sativa) and adequate quantity of nitrogenous 

fertilizer is one of the important strategies for increasing yield. In this study two tropical legumes such as long bean and 

mung bean were used as precedence crops of rice. Nitrogen fertilizer was applied in both legumes at rates of 0, 2, 4 and 

6 g m
-2

. No chemical fertilizer was applied in 2
nd

 year for both legumes and rice crop. First crop cycle of rice was also 

fertilized with different levels of N fertilizer (0, 4, 8 and 12 g m
-2

) to assess the ability of long bean and mung bean to 

supply nitrogen to wetland rice and to determine the amount of fertilizer N required to optimize rice yield when long 

bean and mung bean were grown in the rice crop rotation. Mung bean added 4.7-5.7 g N m
-2

 of which 0.3 to 1.1 g fixed 

N m
-2

 while long bean added 4.6-5.5 g N m
-2

 of which 0.2 to 1.0 g fixed N m
-2

 to the soil when legumes residue was 

incorporated in 2010.  In the 2
nd

 cycle of cropping mung bean added 4.6-5.4 g N m
-2

 of which 0.5 to 1.2 g fixed N m
-2

 

while long bean added 4.4-5.3 g N m
-2

 of which 0.5 to 1.1 g fixed N m
-2

 to the soil when both legume plant residue was 

incorporated in 2011. Rice after long bean and rice after mung bean with N at rates of 8 and 12 g N m
-2

 produced higher 

yield of rice in both years although no N fertilizer was applied in 2
nd

 year rice crop. This superior performance of rice 

after long bean or mung bean is likely linked to higher N uptake along with N fixation of mung bean and long bean 

which can be a possible supplement N source to boost soil fertility. Such tropical legumes that improve productivity of 

rice might be attractive to farmers who are generally resource-poor farmers. The results reveal that mung bean and long 

bean can supply >50% of N required for rice and can be a feasible alternative organic N source to enhance soil fertility. 

[Motior MR, Faruq G, Sofian-Azirun M, Amru NB. Effects of Nitrogen Fertilizer and Tropical Legume Residues on 

Nitrogen Utilization of Rice-Legumes Rotation. Life Sci J 2012; 9 (4):1468-1474] (ISSN:1097-8135).  

http://www.lifesciencesite.com. 224 
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1. Introduction 

Nitrogen (N) is an essential macronutrient for 

plants  and constituent of amino acids, proteins, 

chlorophyll, several plant hormones and improving 

grain yields of cereal crops (Ladha and Reddy, 2003; 

Zhang et al., 2004). However, excessive amounts and 

inappropriate application methods lead to low N 

efficiency and high fertilizer losses through runoff, 

leaching, denitrification, and volatilization (Richter and 

Roelcke, 2000; Zhu et al., 2000), resulting in a series of 

environmental problems. Low N efficiency also 

increases production costs, leading to lower net returns 

for farmers (Wang et al., 2001). Thus, efficient N 

utilization should be realized in agriculture for 

environmental and economic reasons (Stevens et al., 

2005; Delin et al., 2008). Rational N application is an 

important measure to improve nitrogen use efficiency, 

while the coordination between soil N supply and crop 

N demand is the one of the key to rational N 

application (Fageria and Baligar, 2005). Soil N and 

biological nitrogen fixation (BNF) by associated 

organisms are major sources of N for lowland rice 

(George et al., 1992). More than 50% of the N used by 

flooded rice receiving fertilizer N is derived from the 

combination of soil organic N (Bouldin, 1986; 

Broadbent, 1984) and BNF by free-living and rice 

plant-associated bacteria (Roger and Ladha, 1992). The 

remaining N requirement is normally met with 

fertilizer. Soil organic N is continually lost through 

plant removal, leaching, denitrification and ammonia 

volatilization (Kirda et al., 2001). The additional 

concern is that the capacity of soil to supply N may 

decline with continuous intensive rice cropping under 

wetland conditions, unless it is replenished by 

biological N fixation (Kundu and Ladha, 1995). 

Reducing fertilizer N use in lowland rice systems while 

maintaining the native soil N resource and enhancing 

crop N output is desirable from both environmental and 

economic perspectives. This may be possible by 

increasing BNF by using legume crops, minimizing 

soil N losses, and by improved recycling of N through 

plant residues (Buresh and De Datta, 1991). Thus the 

management of indigenous soil N and N derived in situ 

through legume BNF has the potential to enhance the N 

nutrition and N use efficiency of crops and total N 

output from a lowland rice-based cropping system 

(Ladha and Reddy, 2003). The ability of legumes to fix 

N and their residual impact on soil N status has long 

been recognized, but many farmers also realize that the 

accrued N benefits will vary between different legume 

systems (Rochester and Peoples, 2005). To date the 

fate of N in green manure and productivity of dual-

purpose legumes and their effects on soil N dynamics 

and their contributions to the yield and N uptake 

(Ladha et al., 1996) of the following rice crop has been 

studied only a few instances (George et al., 1998). 

mailto:mmotiorrahman@gmail.com/mmotiorrahman@um.edu.my
http://www.lifesciencesite.com/
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Leguminous green manures played a role in conserving 

NO3 in addition to fixing atmospheric N2. Grain and 

forage legumes and their residues could supplement 

available N for succeeding rice (Ladha et al., 1996). 

Nitrogen production from legumes is a key benefit of 

growing cover crops and green manures (Schmid and 

Klay, 1984).   

Fertilizers are an important component to 

sustain high yields under mono cropping systems in  

Malaysia and the government spent RM 1.14 billion to 

import mineral fertilizers in 2001 (DOA, 2003). To 

minimize the dependence on mineral fertilizers, the 

government has focused towards natural and healthier 

methods of food production (Faridah, 2001). The 

department of agriculture has also been encouraging 

farmers to employ an integrated approach of rice 

cultivation with vegetables, intercropping practices of 

sweet corn, maize, crop rotation and organic farming 

(Wan, 2003). The optimal use of fertilizer, fuel and 

pesticides, through improved management practices 

can help increase the profitability of agricultural 

production while helping to meet society’s 

environmental goals. Inclusion of annual or perennial 

legumes or cover crops in rotation with cereals will 

improve soil N fertility levels (Derksen et al., 2001), 

improve soil structure, water holding capacity (Russell 

et al., 2006), soil organic C and N (Campbell and 

Zentner, 1993), mineralizable C and N (Biederbeck et 

al., 1994), higher grain yield, economic returns, while 

reducing production risk and increasing long-term 

sustainability as well as to achieve agronomic and 

environmental benefits (Peterson et al., 1993; 

Anderson et al., 1999).  

Productivity is slowly declining as well as 

environmental quality is deteriorating by injudicious 

applications of chemical fertilizer under intensive 

monoculture system such as paddy rice in Malaysia. 

Healthy and pleasant ecosystems are inevitable in order 

to make an environment safe crop production system 

(Khairuddin, 2002). Grain legumes or cover crops can 

play a significant role to add mineralize N to the soil by 

decomposing legume residue to the principal crops 

(Motior et al., 2009); and improve nutrient status of 

soil as well as to protect bare soil against erosion losses 

in the warm tropical climate. However grain legumes 

are produced on a small scale and crop rotation 

practices are not well practiced especially in rice 

producing areas in Malaysia, where double cropping 

per year or sometimes five crops in a two year period 

(Khairuddin, 2002) causes an alarming soil degradation 

and great threatens the environment through intensive 

use of chemical fertilizers. Undoubtedly, the use of 

legumes as grain or cover crops is desirable in terms of 

the environment and economy. Both long bean and 

mung bean are widely used in Malaysia as popular 

vegetables and practiced as mono crop but there is an 

ample opportunity to fit these crops in upland rice crop 

rotation system. However in recent years, sustainability 

or use of natural resources rather than increase in the 

food production has attracted the attention of many 

people and there has been a trend towards use of 

legumes to improve the soil N fertility for the 

following rice crop. The use of long bean and mung 

bean alone or with inorganic N fertilizers offer 

promising opportunities to evaluate N contribution to 

rice crop rotation systems in Malaysia. Therefore the 

present study was undertaken with the following 

objectives: (i) to quantify N fixed by long bean and 

mung bean using the total N difference method (ii) to 

assess the ability of long bean and mung bean to supply 

N to rice and (iii) to determine the amount of fertilizer 

N required to optimize rice yield when long bean and 

mung bean are included in the system 

 

2. Material and Methods 

Experimental Site and Plan 

The experiment was conducted in a glass 

house at the University of Malaya, Kuala Lumpur, 

Malaysia during 2010-2011. Soil was collected from 

rice field in Selangor (1° 28' 0" N, 103° 45' 0" E), 

Malaysia. The top 30-cm soil layer had an air dried pH 

(1:5 w/v water) of 6.55±0.20, cation-exchange capacity 

of 15 (cmolc kg
-1

 soil), and contained 1.75±0.48 % 

organic carbon, 0.18±0.04 % total N, NH4-N 6.37±1.25 

(mg 100
-1 

g soil), exchangeable CaO 171.0±20.15 (mg 

100
-1 

g soil), exchangeable MgO 10.8±2.75 (mg 100
-1 

g 

soil) and exchangeable K2O 14.9±9.06 (mg 100
-1 

g 

soil). The soil texture of experimental pot was clay 

loam. Soils were air-dried before being used in the 

experimental pots. Polyethylene pots (height 46 cm x 

diameter 54 cm = surface area 1 m
2
) were filled with 

soil up to about 40 cm height of each pot and kept 30 

days to settle soil depth. The seeds of mung bean, long 

bean and corn were sown in soil maintaining saturated 

moisture until germination. The experiment was 

conducted under completely randomized design with 

four replications.  

 

Cultivation and sampling of legume, corn and rice 

crops 
In the 2010, mung bean, long bean and corn 

were randomly assigned to pots. In the first cycle of the 

experiment, N fertilizer at rates of 2, 4 and 6 gm
-2

 was 

applied in mung bean and long bean while 4, 8 and 12 

g m
-2

 was applied in corn and rice crop. N fertilizer was 

applied in soil before sowing of mung bean, long bean 

and corn. In addition, 16 pots filled with soil were 

placed as the requirement to fulfill of rice after fallow 

crop rotation to compare mono cropping. In rice crops 

four rates of fertilizer (0, 4, 8 and 12 g N m
-2

) were 

superimposed onto the fallow 16 pots and each crop 

pots. After harvesting of corn and or incorporation of 

legume residues, rice was planted as 2nd crop. Zero-N 

checks were also included in all crops for the first 
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cycle. After harvesting of rice again mung bean, long 

bean and corn was grown in the same pot as third crop 

in 2
nd

 cycle but no chemical fertilizer was applied to 

see the residual effect of legume residue for the 

subsequent crop. Nitrogen fertilizer (urea) was used 

only in first year rice crop and no fertilizer N and other 

chemical fertilizer was applied in second year rice 

crop. Simultaneously fallow pot was also used for rice 

crop cycle. In early May of 2010 and 2011, mung bean, 

long bean and corn was planted in pots. After 70 days 

of crop age, all crops were harvested. Mung bean and 

long bean plant residues were cut and manually 

chopped into 10-to 12-cm pieces and uniformly spread 

onto the pots and incorporated to a depth of about 10 

cm into soil with hand mulching following flooding of 

the pot and kept for 30 days in preparation for rice 

planting. About 100 g fresh plant samples were taken 

and kept in oven at 72
0
C for 48 hours then dry weight 

into whole plants of dry samples were converted. Out 

of 12 plants per pot, four plant samples were taken 

from each pot for above ground dry matter and N 

determination for each crop at final harvest.  

 Two-week-old seedlings of rice were 

transplanted at pots on July 15 in 2010 and July 16 in 

2011. In 2010, first year rice crop was fertilized with 

urea and applied in three splits: one third at 

transplanting, one third at tillering and one third at 

panicle primordial initiation stages, respectively. In 

both years rice was harvested during the second week 

of December. Total biomass and grain yield were 

determined from experimental pot. Rice grain, culm 

and leaf were dried to constant weight at 70
0
C and 

analyzed for total N by the micro-Kjeldahl method 

(Bremner and Mulvaney, 1982; Ladha et al., 1996).   

 

Estimation of Biological Nitrogen Fixation 

The contributions of biological nitrogen 

fixation (BNF) to total N accumulation in legume were 

estimated by the N difference method (Peoples and 

Herridge, 1990; Peoples et al., 2002). Plant materials 

were dried at 70
0
C for at least 48 h, weighed; milled 

and total N concentration was determined by Kjeldahl 

digestion. Sources of N for non-fixing and fixing crops 

are different and corn was used as non-fixing control or 

reference crop. It is assumed that sources of N for non-

fixing crops are soil and fertilizer. For non-fixing 

crops, the proportions of N from all available sources 

can be expressed (IAEA, 2001):  

% Ndff NF + % Ndfs NF = 100 % 

Where, Ndff NF stands for nitrogen derived 

from fertilizer for non-fixing crops, Ndfs NF stands for 

nitrogen derived from soil for non-fixing crops. On the 

contrary, sources of N for fixing crops (F) are soil, 

fertilizer and atmosphere and it can be expressed:  

% Ndff F + % Ndfs F + % Ndfa F = 100 %  

% Ndfa = 100 – (% Ndff F + % Ndfs F) 

Where, Ndff F stands for nitrogen derived from 

fertilizer for fixing crops, Ndfs F stands for nitrogen 

derived from soil for fixing crops and Ndfa F stands for 

nitrogen derived from atmosphere for fixing crops. 

 Estimates of the proportion of legume N 

derived from N2 fixation (% Ndfa) with the total N 

difference procedure were calculated by comparing N 

accumulated in the legume with N accumulated in the 

non-legume reference as follows: % Ndfa= 

100[(Legume N – Reference N)]/(Legume N). 

 

Statistical analysis  

Statistical analysis was carried out by one-way 

ANOVA using general linear model to evaluate 

significant differences between means at 95% level of 

confidence (SAS, 2003). Further statistical validity of 

the differences among treatment means was estimated 

using the least significant differences (LSD) comparison 

method.  

 

3. Results and Discussion 

Biomass production and nitrogen accumulation of 

legume crops 

In 2010, aboveground biomass yield at harvest 

was 138-162 g m
-2

 for mung bean and 135-158 g m
-2

 

for long bean with corresponding N uptake of 4.7-5.7 g 

m
-2

 for mung bean and 4.6-5.5 g m
-2

 for long bean, 

respectively. In 2011, aboveground biomass yield at 

harvest was 137-156 g m
-2

 for mung bean and 132-158 

g m
-2

 for long bean (Table 1) with corresponding N 

uptake of 4.6-5.4 g m
-2

 for mung bean and 4.4-5.3 g m
-

2
 for long bean, respectively (Table 2). In both years, 

long bean and mung bean produced consistently similar 

biomass with N accumulation. The amount of nitrogen 

available from legumes depends on the species of 

legumes grown, the total biomass production and the  

 

Table 1. Biomass accumulation of mung bean, long 

bean, and corn as affected by nitrogen fertilizer  

 
Fertilizer  N              Biomass accumulation (g m-2) 

(g m-2) 

   corn 

  Mung bean  Long bean      corn 

2010 2011 2010 2011 2010 2011 

0   0 138 c 137 b 135 c 132 c 463 d 450 d 

2   4 145 b 141 b  145 b 142 b 538 c 515 c 

4   8 156 a 149 a 152 ab 148 ab 580 a 560 b 

6  12 162 a 156 a 158 a 158 a 635 a 603 a 

Means followed by the same letters are not 

significantly different at the 5% level 

 

percentage of N in the plant tissue. Motior et al., (2011) 

observed that broad bean produced >10 kg dry matter 

m
-2

 at physiological maturity which produced >35 g N 

m
-2

. Nitrogen production from legumes is a key benefit 

of growing cover crops and green manures. Nitrogen 

accumulations by leguminous cover crops ranged from 

4.5 to 22.5 g of nitrogen per m
-2

 (Evans et al., 2001). 
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Rochester and Peoples (2005) reported that total N 

inputs from faba bean crop residues (11.6 to 19.9 g m
-2

) 

which were lower than those achieved by green manure 

vetch (16.4 to 26.4 g m
-2

). In our study, total N inputs 

from dwarf long bean residues were similar to mung 

bean residues because of similar growth nature. 

 

Legume crops effect on nitrogen fixation  

In this study the plant N derived from N2 

fixation (% Ndfa) in mung bean was 7-23% and long 

bean was 4-22% in 2010 as calculated by the total N 

difference method. Regardless of N fertilizer applied in 

rice crops in 2010 plant N derived from N2 fixation (% 

Ndfa) in mung bean was 9-26% and long bean was 8-

23% of total plant N in 2011 as calculated by the total 

N difference method (Table 2). Maximum N2 fixation 

was derived from mung bean (23-26%) and long bean 

(22-23) when both legume was grown with zero N 

fertilizer. Estimates of % Ndfa for other forage 

legumes and Cajanus cajan were with in the range of 

44 to 95 % (Peoples and Herridge, 1990). Nitrogen 

fixation by broad bean and hairy vetch was 41 and 78% 

of total plant nitrogen (Motior et al., 2009).  

 

Table 2. Nitrogen uptake and N recovery efficiency 

(NCE) of long bean and mung bean as affected by 

fertilizer N and estimates of the      proportion of plant 

N derived from N2 fixation of long bean and mung 

bean determined by N-difference method 
Crops 

& N 
g m-2 

N uptake Legume Na N fixation 

(%) b 

NCE (%) 

2010 2011 2010 2011 2010 2011 2010 2011 
Mung bean        
0 4.7 c 4.6 c 1.1 a 1.2 a 23 a 26 a 0 0 
2 5.0 b 4.8 c 0.7 b 0.8 b 14 b 17 b 20 a 20 a 

4 5.4 ab 5.1 b 0.6 b 0.6 b 11 c 12 c 17 b 16 b 

6 5.7 a 5.4 a 0.3 c 0.5 b 7 d 9 c 16 b 15 b 
Long bean        

0 4.6 c 4.4 c 1.0 a 1.1 a 22 a 23 a 0 0 

2 5.0 b 4.8 b 0.7 b 0.9 a 14 b 17 b 16 b 10 b 
4 5.2 b 5.1 a 0.5 b 0.6 b 8 c 12 c 17 a 14 a 

6 5.5 a 5.3 a 0.2 c 0.5 b 4 d 8 d 16 b 14 a 

Corn          
0 3.6 c 3.4 c - - - - - - 

4 4.3 b 4.0 b - - - - - - 

8 4.8 a 4.5 a - - - - - - 
12 5.3 a 4.9 a - - - - - - 

Means followed by the same letters are not 

significantly different at the 5% level 
a
Data collected from average percentage of total N 

derived from N2 fixation (%Ndfa) values derived from 

columns 2
nd

 and 6
th

; 3
rd

 and 7
th

 columns of table 2 as N 

fixed = 1/100 (% Ndfa X total N).  
b
N fixed by legumes was calculated based on N-

difference method. Corn used as reference plants for 

estimation of N2 fixation by N-difference method. 

 

Nitrogen recovery efficiency (NRE) was significantly 

higher (20%) when mung bean was grown with 2 g N 

m
-2

 in 2010 and similar trend was also observed in 

2011 (Table 2). Application of a lower rate of N 

fertilizer was associated with the highest N2 fixation 

NRE in both long bean and mung bean. Nitrogen 

recovery efficiency was appreciably higher in long 

bean when grown with 4 g N m
-2

 in 2010 while in 2011 

NRE was higher when it was grown with 4 or 6 g N m
-

2
.   

 

Long bean provided BNF input of 0.2-1.0 g N 

m
-2 

in 2010 and 0.5-1.1 g N m
-2

 in 2011. Regardless of 

the N fertilizer levels applied in rice crops, removal of 

N in long bean was 3.6-5.3 g N m
-2

 in 2010 and 3.3-4.8 

g N m
-2

 in
 
2011 (Table 2). Mung bean provided BNF 

input of 0.3-1.1 g N m
-2 

in 2010 and 0.5-1.2 g N m
-2

 in 

2011. Regardless of the N fertilizer levels applied in 

rice crops, removal of N in mung bean was 3.6-5.4 g N 

m
-2

 in 2010 and 3.4-4.9 g N m
-2

 in
 
2011 (Table 2). 

Nitrogen fixed from both mung bean and long bean 

was appreciably higher when fertilizer was not applied. 

Legume contributions from BNF were lowest in 

treatments with the highest level of N fertilizer applied 

to the preceding rice crop. Our observations suggest 

that legumes incorporated into rice cropping sequence 

contribute not only to increased productivity but also to 

the maintenance and improvement of soil fertility by 

virtue of their capacity to fix substantial amounts of 

atmospheric N. Legumes can play a positive role in 

boosting soil N fertility (Sullivan, 2003). However, 

they must leave behind more N from N2 fixation than 

the amount of soil N they remove (Ladha et al., 1996). 

A large number of plant characteristics contribute to 

BNF, including biomass yield, legume N demand, 

capacity to fix N2, and adaptability to specific 

environments (Ladha et al., 1996).  

 

Biomass, grain yield and harvest indices of rice 
Higher biomass accumulation was credited by 

higher levels (8 or 12 g N m
-2

) of N application in all 

cases. Lower biomass was recorded when rice was 

grown with zero N fertilizer. Both years, the 

incorporation of legume residue and N fertilizer 

amended soil significantly increased grain yield of rice 

(Table 3). In 2010 and 2011, rice after long bean with 8 

and 12 g N m
-2

, produced significantly higher rice grain 

yields (538-570 gm
-2

). The minimum yield was 

obtained in rice after corn (293-349 g m
-2

) and rice 

after fallow (319-371 g m
-2

) and when no N fertilizer 

was applied in rice crops. Rice after mung bean with 8 

g N m
-2 

and 12 g N m
-2

 gave similar yields (489-521 g 

m
-2

) corresponds to rice after long bean in 2010. In 

2011, slightly lower yield was obtained in rice after 

long bean but similar trend was observed. Rice after 

corn with 8 g N m
-2 

and 12 g N m
-2

 showed similar and 

comparatively poor yield than other counterparts. No 

appreciable difference was observed on rice after 

fallow with 8 g N m
-2 

and 12 g N m
-2

 (Table 3). In both 

years, rice yield showed that mung bean and long bean 
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was effective even in 2011 when no fertilizer was 

applied in rice crop. In the second year of the 

experiment, incorporation of legume residues slightly 

decreased grain yield of rice in the zero-N control but 

higher than rice after fallow with 4 g N m
-2

and very 

close with 8 g N m
-2

. There was an insignificant 

increase or even a decrease in grain yield associated 

with residue incorporation, especially without 

application of fertilizer N (Thuy et al., 2008). A multi-

location research project on the management of crop 

residue for sustainable production concluded that 

residue incorporation did not lead to higher grain yields 

(IAEA, 2003). Bijay et al., (2008) summarized 51 data 

sets from rice-rice-cropping system experiments and 

reported that statistically significant increases in grain 

yield associated with residue incorporation were found 

in seven experiments. In most cases, legume residue 

retention does not reduce rice yield in N-fertilized 

plots. In some cases, it may increase or decrease yield 

but in general has positive effect on yield. Where N 

fertilizer is not applied, legume residues often increase 

both yield and N uptake. Clearly, the effect of residues 

on grain yield depends on soil characteristics, 

incorporation method, amount of residue returned to 

soil (Motior et al., 2011), and timing and rate of N-

fertilizer application (Ponnamperuma, 1984).  

 

Table 3. Biomass accumulation, grain yield and harvest 

index (HI) of rice as affected by N fertilizer and 

legume residue  
N fert. 

(g m-2) 

Biomass 

(g m-2) 

Grain yield 

(g m-2) 

Harvest index 

2010 2011 2010 2011 2010 2011 

Rice after mung bean 

0 953 c 912 c 407 c 396 c 43 c 43 c 

4 1066 b 987 b 495 b 449 b 46 b 46 b 
8 1129 a 1072 a 540 a 489 a 48 a 46 b 

12 1132 a 1079 a 565 a 521 a 49 a 48 a 

Rice after long bean 
0 949 b 929 c 417 c 404 c 43 c 43 b 

4 1069 a 1038 b 502 b 472 b 47 b 46 a 

8 1136 a 1083 a 538 a 495 ab 47 b 46 a 
12 1138 a 1103 a 570 a 538 a 50 a 49 a 

Rice after corn 

0 906 b 873 b 349 d 293 c 38 c 34 c 
4 932 b 906 b 407 c 358 b 44  b 40 b 

8 1026 a 961 a 472 a 407 a 46 ab 42 ab 

12 1059 a 1007 a 508 a 440 a 48 a 44 a 
Rice after fallow 

0 941 c 906 c 371 c 319 c 35 c 35 c 

4 1065 b 994 b 428 b 375 b 38 b 38 b 
8 1137 a 1042 a 521 a 440 a 42 a 42 a 

12 1127 a 1059 a 554 a 456 a 43 a 43 a 

Means followed by the same letters are not 

significantly different at the 5% level 

 

Harvest indices were also affected significantly by 

incorporation of legume residue and N fertilizer 

application for both years (Table 3). In 2010 and 2011, 

rice after long bean with 4, 8 g N m
-2

, obtained 

identical HI while 12 g N m
-2

 obtained slightly HI. The 

lowest HI was recorded in rice after fallow and rice 

after corn when no N fertilizer was applied in rice 

crops. Rice after mung bean with 8 or 12 g N m
-2

 in 

2010 and 4, 8 or 12 g N m
-2

 gave superior HI, 

respectively.  Rice after corn with 8 g N m
-2 

and 12 g N 

m
-2

 showed similar HI for both years. No appreciable 

difference was observed on rice after fallow with 8 or 

12 g N m
-2 

(Table 3).  

 

Conclusions 

The N difference methods employed in this 

study could show that N derived from long bean and 

mung bean is readily available and can be used 

efficiently by rice crop. Long bean and mung bean is 

capable of producing a large quantity of dry matter and 

accumulating significant quantities of nitrogen and can 

fix substantial amount of N for rice crop. The 

combined application of mung bean or long bean along 

with N fertilizer at the rate of 4 g m
-2

 can be an 

alternative N fertilizer management method to reduce 

N losses from N fertilizer applied to rice crop. Mung 

bean and long bean residues incorporated into the soil 

supplied N to rice crop and produced benefits 

comparable with that of 4 g fertilizer N m
-2

. Such kinds 

of tropical legumes that improve annual productivity of 

rice might be attractive to farmers who are generally 

resource-poor farmers. Thus, long bean and mung bean 

has the potential to substitute or supplement for 

chemical/inorganic N fertilizer.  
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 Abstract: In order to study on the rate of variations in Zagros central region, LANDSAT satellite data from years 
1976-2008 were used to prepare a map comprising five classes (of land use) including agriculture, urban, forest, 
rocks and ranch. Accordingly, the satellite imageries relating to the given period were prepared, interpreted and 
mapped and variations trend was quantitatively computed, and obtained data were compared to each other while this 
task was done at three levels i.e. Macro-level (Central Zagros), Meso-level (Dena Protected Area) and Micro-level 
(Western Dena). On the other hand, measurement of canopy has been introduced as an appropriate factor in forest 
management and classification at micro level (11). To prepare the given map, distribution of canopy was classified 
by means of arithmetic interpretation of aerial photographs so that scanned aerial photos 1:20000 (1968) and 
1:40000 (2001) were prepared by application of PCI Geometrica orthographically at first step and mosaic pattern 
was arranged from them. In the next step, the arithmetic orthophotomosaic was classified in three classes (dense 
canopy, semi-open canopy and open canopy forests) and the resulting map from this classification was prepared 
using ArcGIS System. To calculate canopy, dotted network with 0.5mm intervals was used as arithmetic layer. 
Statistical analyses have been adopted for a 30-year period by means of Maximum Likelihood Supervised 
Technique and in order to determine variation in contrast method after classification as well as Maximum 
Likelihood Algorithm. The obtained results indicated the rates of total accuracy in images classification for 1976 
and 2008 as 90.22% and 94.09% respectively. The computations suggest that areas for farming lands, residential use 
and open canopy forest have increased, while the dense, semi-open and open canopy forest areas as well as ranches 
and rocks have been reduced.  
[Behnaz Moradi Ghiyasabadi, Masoud Monavari, Alireza Ghragozloo, Nematollah Khorasani, and Borhan Riyazi. 
An Exploration into Spatial - Temporal Variations Trend Focusing on Forest Classification and Adoption of 
Classified Error Matrix (Case Study: Central Zagros). Life Sci J 2012;9(4):1475-1486] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 225 
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Introduction 

With respect to today’s importance of 
ecosystems survey, preparation of applied maps for 
lands and evaluation and study on variation trend of 
eco-systemic structure have turned into a crucial 
approach in the field of resources management (31, 
34). In this sense, remote sensing together with aerial 
photographs and ground control systems are 
employed as powerful tools to determine and analyze 
land use planning and land coverage (28, 30). 
Assessment of land coverage variations is a process 
that may lead to a proper concept from way of 
interaction between humans and the environment, 
and is of greater importance for mountainous-
forestial regions (46).  

Central Zagros and Dena Protected Zone are 
one of the biospheric deposits in Iran that are also 
registered in UNESCO, and solely possess several 
endemic plant varieties as much as 46 countries 
throughout of the world. The investigation may show 
that there are 2000 plant varieties and several 
medicinal types of plants throughout Kohkilouyeh 
and Boyer-Ahmad Province in Iran, out of which one 
thousand plant varieties grow in Dena Protected Zone 
and these numbers are related the indigenous and 
unique varieties in the Dena region (8). However, for 
some period of time, this region has been exposed to 
many threats; as a result, in order to manage and 
protect green areas and tree coverage, it requires 
depiction of these variations and planning and 
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decision making by taking more wide and 
informative vision for this purpose through acquiring 
information from past times and the contingent 
condition in the future and making efforts in the 
course of their protection. One of the foremost factors 
exerting land use planning changes is the Urban 
Development phenomenon.  

In 2003, spatial-temporal variations in 
Millennium National Park that is situated in Sydney, 
Australia were investigated. To conduct this study, 
Kate Hughes used satellite images that were taken in 
1980, 1998 and 2000 and finally decided to restore 
the appropriate ecology for this area. In 1996, 
Humbush (31) and Cropper (24) explored the 
coverage of Thailand forests by adoption of satellite 
images that had been taken from 1976 to 1989 where 
the results signified 28% reduced coverage in the 
given forests. In 1993, Lieu (34) examined forests 
coverage in the Philippines. He accomplished this 
task by using the previously mentioned images taken 
from 1934 through 1988. In 2003, Roanoke region in 
Virginia State (USA) was classified by satellite 
images that were taken in 1985 and 1998 for 
restoring the ecology in this area (39, 45).  

Exploration in the previous study indicates 
that several researches have been conducted so far in 
the field of surveying and displaying environmental 
variations by remote sensing systems. However, due 
to some reasons including preparation of variations 
matrix, there was less sensitivity to the changes 
caused by atmospheric and environmental errors 
because of wide application and ease of use; hence, 
variations determination technique that is called 
“Post-Classification Comparison” is one of the best 
methods in identifying land coverage variations, 
which have also been used in this case study.  
            The present study aims at quantitatively and 
qualitatively showing rate of variations in forest 
coverage as well as other applications in spatial-
temporal dimensions by canopy parameter via use of 
accuracy test.  
 
Materials and Methods 
Materials  
The Studied Region  

Zagros region is situated in the West of Iran 
with approximately 1500km length and 400km width 
at widest area and it covers a total of 400,000 square 
kilometers and/or one fourth of the area of Iran. The 
Zagros range includes 70% of Zagros region and it is 
spread from Northwestern to Southeastern direction; 
and Central Zagros is located in an area with 
2,500,000 hectares and with an area of over 93,821 
hectares, Dena Protected Zone is situated in 51° 9' 
36"N to 31° 14' 36"E in the Central Zagros region. 
According to classifications in the in Iranian 

Comprehensive Water Plan, this area is located in the 
water basin of rivers including Karoon, Maroon-
Jarahi and Bakhtegan-Maharloo lakes (second 
degree) and sub-basin 3-4-1-2 (fourth degree). With 
4’413m height, Dena peak is the highest point in this 
region and its lowest point is located at northwestern 
side of Kolahgaleh city with an altitude of 1,359.2 
meters. The Eastern boundary of Dena is limited to 
Bijan ramp and Northern, Western and Southern 
sides of this region are restricted to Marbar and 
Bashar rivers. In terms of frequency of gradient 
classes, 42.62% of land this region comprise of 
greater than 60% slope and some parallel 
watercourses with types of groove and ditch-like 
erosions and at higher than 30% of gradient in all 
units, signify the mountainous nature of this area with 
high sensitivity to erosion (3).  

From a vegetation perspective, 29 types of 
ranch and one ranching subtype have been recognized 
in the studied area. Forestial types in the studied 
region comprise of about 43,613 hectares that are 
situated in hydrologic lots of Ab-e-Malakh, Banestan, 
Dasht-e-Rose, Dashtak-e-Sisakht, Khafar, Meymand, 
Pataveh, Sisakht, Sivar, and Rigan Bay. The widest 
forestial area belongs to hydrologic division of 
Banestan with an area of 13,619 hectares, and the 
minimum area of this type belongs to Sivar area with 
452 hectares (9).  

In terms of forestial coverage, Persian Oak 
(Quercus Brantii var. Persica) is the dominant variety 
of trees in this forest (7). Rather than the above 
variety, some other varieties may be observed in this 
region such as Montpellier Maple (Acer 
Monspessulanum), Common Hawthorn (Crataegus 
Aronia) and Pistachio Tree (Pistacia Atlantica) (16). 
Satellite Images and Other Data 
            In this study, some MSS and IRS satellite 
images were used related to periods 1976-2008 (33 
years) and their specifications are given in Table 1. It 
should be noted that due to prevention of possible 
errors, biennial images were taken within closer time 
intervals in order to reduce impacts caused by 
seasonal conditions and variation factors during 
investigations (29). 

Similarly, in order to enhance operational 
accuracy the following auxiliary data were used:  
∙ Aerial photos relating to June 2005;  
∙ Basic topographical maps prepared by the 
Geographical Organization of Armed Forces in 1998 
with the scale of 1:50000; 
∙ Online images from Google Earth  
- Stages of work execution:  
1- Interpretation of satellites images (36 & 39)  
∙ Geometric correction  
➢ Preparation of base map;  
➢ Reading of ground control points;  
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➢ Selection of adaptation equation;  
➢ Omission of inappropriate control points;  

➢ Correction of image coordinates system;  
➢ Assessment of accuracy in the produced maps;  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1: Specification of satellite images used in this study 
 Generator Magnitude (m) Number of the used bands Title of satellite  Used image 
USA 79 4 Lansat MSS 
India 24 4 IRS LISS 
 
2- Selection of Interpretation Method  
         Classified methods are categorized based on 
whether these non0imagery data are helpful in 
analyzing the images, or simply categorize images 
based on their data using supervised and 
unsupervised methods, and result evaluation is one of 
the important stages after classification. Presentation 
of classification results may reduce their value 
without any feature that expresses quality and 
precision of these results (4). To determine the 
accuracy of classified images in 1976, those satellite 
images were used that had been taken from control 
points in the same year, and each of main effects of 
this region that had been taken via Global Positioning 
System (GPS) were employed from actual ground 
points for year 2008.  
 
3- Preparation of Land Use Map  
       In this part, Normalized Difference Vegetation 
Index (NDVI) was prepared and by adoption of 
unsupervised classification technique, land use map 
was prepared for three coverage levels i.e. Central 
Zagros, Dena Protected Zone, and Western Dena 
including forest coverage, ranching and urban lands, 
rocks and farming, and residential lands.  

Vegetation Index (NDVI) that is based on 
spectral values is widely utilized to identify growth 
conditions for vegetation and it is considered the 
most practical indices for survey of vegetation 

variations. Often a certain ratio of close infrared and 
red bands is used for vegetation coverage maps and 
study on their conditions, since both these bands are 
severely adsorbed and reflected by plants. The 
presence of a high ratio may show sound vegetation 
while a low ratio signifies unsound vegetation or non-
vegetation that is calculated from the following 
formula (37).  

 
1.)/()( EqncomputatioNDVIREDNIRREDNIRNDVI   

 
        Where NIR is reflector of the radiated ray at 
wavelength close to infrared band and RED is the 
reflection of radiated beam at visible red wavelength. 
NDVI range value [+1, -1] may display the fact well 
that higher value of NDVI denotes greater vegetation 
(37).  
 
Results 
1- Macro level: (Central Zagros): According to the 
results obtained from the amount of lands area with 
forestial vegetation,, the area of this region was 
reduced from 360,000 hectares in 1976 to 263,000 
hectares in 2007. This area is approximately 96,000 
hectares and with respect to Tables 2 and 3, 
maximum rate of conversion of forestial and ranching 
lands into urban lands has occurred in an area of 250 
hectares. 

 

Fig1: Regional situation of 
Dena to Central Zagros 

Fig2: Regional situation of Dena 
In 2nd degree water basin 

Fig3: Regional situation of Dena 
In4nd degree water basin 
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Table 2: Specification of satellite images used in this 
study 
Area of land use classes during several years (in 
hectares)  
Land Use MSS 

1975 
IRS 
2008 

Residential and constructed lands  6250.4 17343.5 
Lands with forest vegetation  360241.5 263478 
Arid lands without vegetation or 
with low coverage  

1746927 1858699 

Hydrologic coverage  26844 27062.2 
Farming lands  237920.3 311601 

Table 3: Exerted changes in land uses during several 
years 
Conversion rate of several uses into each other (in 
hectares)  
Land Use  
Forest to Residential  424.17 
Forest to ranch and arid lands 26074.25 
Forest to hydrologic area 494.61 
Forest to farming lands 85859.31 
Ranching and arid lands to residential  3218.17 
Ranching and arid lands to hydrologic area 561.08 

 
 
2: The Meso-Level: (Dena Protected Zone) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Fig 5: Image of Central zagros 
classification in 1976  

  

Fig 4: Image of Central zagros 
classification in 1976  

Fig 6: 

Classified image of Dena protected Areas in 1976 
Fig 7: 

Classified image of Dena protected Areas in 2008 
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Accuracy Assessment: Conducting of accuracy 
assessment for mapping from satellite images is 
crucially important, particularly if using these maps 
for management of natural resources. By arranging 
Error Matrix, accuracy assessment is carried out for 
the maps prepared from satellite images based on 
comparison among ground truths and result of maps 
interpretation (13).   

To assess accuracy for the maps prepared 
from ground truth, the ground truth and random 
points, which had been derived by GPS system in this 
region, were utilized and accuracy of producer and 
user as well as Kappa statistics were extracted from 
related matrices.  

One of the characteristics for accuracy is 
Kappa coefficient that is extracted from the given 
matrix. The values of Kappa statistics is used to 
calculate accuracy of classification to a fully 
randomized classification. Namely, Kappa value may 
indicate accuracy of classification to the mode when 
a fully randomized image (unsupervised) is 
classified. This action may be denoted by this point 
that correspondence value will be computed by 
ground truth after deletion of chance in classification 
(13).  

This value is derived from the following 
expression:  

2.
2

1 EqtcoefficienkappaofnCalculatio
r

rN
K

XXN
XXX

ii

r

i iiii


 




 

 

Where N denotes total number of ground 
truth pixels,  Xi+ is the sum of arrays in i th row and 
X+I is sum of arrays in i th column. As a result, when 
Kappa coefficient is set to 75% this means results of 
classification is 75% better than in a mode when 
pixels are labeled randomly. Value of one means a 
fully correct classification is based on the derived 
samples, and negative values of Kappa denote 
classification weakness and extremely bad results of 
interpretation. 
 
Error Matrix  

Usually, error assessment and estimation of 
classification accuracy are conducted based on 

statistical parameters extracted from an error matrix. 
Error matrix, which is also called “Confusion 
Matrix”, is the product of comparison of pixel with 
known pixels (in ground truth) and correspondent 
pixels in classification results. The label of any 
known pixel is compared with the label of 
correspondent pixels, and identical results are added 
together, and labels that are not complied with each 
other will be calculated. In this table, ground data are 
displayed as columns and relevant data to results of 
classification in rows.  

Figures that are placed on the main diameter 
of the matrix characterize the number of pixels, 
which their labels are complied, with two series of 
data. In other words, pixels, which have been 
properly classified, are placed on the main diameter 
and non-diagonal arrays are error sets. Total accuracy 
is the average value of classification accuracy that 
indicates ratio of properly classified pixels to sum of 
known pixels as defined in Eq. 3. This does not 
require complex operation, because it is the mean 
value of classification accuracy and only calculated 
based on diagonal arrays in the error matrix. 
Consequently, no useful information may be 
employed from non-diagonal arrays in this matrix, 
therefore this is considered as one of its defects in 
comparison with the Kappa coefficient (13).  
Matrix Results: In the present study, error matrix 
has been utilized for accuracy assessment of images 
classification in years 1976 and 2008 (Tables 3, 4). 
Accuracy of user and producer are two parameters, 
which are separately defined in order to assess the 
accuracy of classification for different classes. In this 
table, the number of points taken as sample for any 
coverage type, rate of mixing samples with others, 
and eventually accuracy of producer and user are 
derived from this classification. Producer’s accuracy 
denotes the accuracy of pixels related to a certain 
class in ground truth map. User’s accuracy also 
expresses possibility of classification in a certain 
class according to the same class in ground truth map 
(43). 

 

 
)3.(

. 1

EqoveralltotalofnComputatio

accuracyoverallofnComputatio

N
AO

c

i
iiE

  

 
where c denotes number of classes, N is total number 
of known pixels, and Eii expresses diagonal members 
of error matrix.  

        Values of Overall Accuracy are computed as 
90.22% and 94.09% for years 1976 and 2008 
respectively.  
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Table 4: Classification accuracy in 1976 
Coverage 
Classes 

Dense 
canopy 
forest 

Semi- 
open 
canopy 
forest 

Open 
canopy 
forest 

Palatable 
Ranch 

Ranch Farmin
g 

Residenti
al 

Rock Total User’s 
accuracy 

Dense canopy 
forest 

59 7 0 5 0 0 8  79 74.68 

Semi- open 
canopy forest 

2 68 0 00 4 0 0 8 82 82.92 

Open canopy 
forest 

0 0 64 0 0 0 0 0 64 100 

Palatable Ranch 0 0 0 51 0 0 0 0 51 100 
Ranch 0 2 0 0 47 0 5 0 54 87.03 
Farming 0 0 4 0 0 71 0 0 75 94.66 
Residential 7 0 0 3 0 0 47 0 57 82.45 
Rock 0 0 0 0 1 0 0 55 56 98.21 
Total 68 77 68 59 52 71 60 63 491 - 
User’s accuracy 86.76 88.31 94.11 86.44 90.38 100 78.33 87.30 - - 

 
Table 5: Classification accuracy in 2008 
Coverage 
Classes 

Dense 
canopy 
forest 

Semi- 
open 
canopy 
forest 

Open 
canopy 
forest 

Palatable 
Ranch 

Ranch Farmin
g 

Residenti
al 

Rock Total User’s 
accuracy 

Dense canopy 
forest 

49 2 0 0 0 0 4 0 55 89.09 

Semi- open 
canopy forest 

0 37 0 2 1 0 0 0 40 92.5 

Open canopy 
forest 

0 1 28 0 0 3 0 1 33 84.84 

Palatable Ranch 0 1 0 33 0 0 0 0 34 97.05 
Ranch 0 0 2 0 54 0 4 0 60 90 
Farming 0 1 0 2 0 18 0 0 21 85.71 
Residential 0 0 0 0 3 0 45 0 48 93.75 
Rock 0 2 0 0 0 1 0 13 16 81.25 
Total 49 44 30 37 58 22 53 14 307 - 
User’s accuracy 100 84.09 93.33 89.18 93.1 81.81 84.9 92.85 - - 

 
Discussion and Findings  

The results for both images in years 1967 
and 2008 indicated that Supervised Parallel piped 
Classification has the maximum level of accuracy. 
The criterion for their preference was control points 
and their adjustment with the produced maps by 
various techniques. Similarly, for higher accuracy, 
Normalized Difference Vegetation Index (NDVI) was 
utilized for ranches and forest (35).  
 

Change of Land Use in Dena Protected Zone  
After carrying out classification operation, 

raster maps derived from classification of satellite 
images, transferred into IDRISI medium and vector 
maps were prepared from the given maps. Area of 
any land uses may be calculated several times, and 
one can easily determine the value of variations in 
each of uses within time intervals from 1976 to 2008. 
The rate of these changes in the period of 1976 to 
2008 is given in Tables 6-8. 

 
 
Table 8: Area of land uses and the exerted changes on them in 1976 

Land Use Planning related to year 1976  
Land Use Planning Area (hectare) Area (m²) Area (Percentage) 
Forest 45313.94 453139441.98 48.3 
Agriculture 2207.35 22073531.41 2.35 
Residential 233.04 2330412.016 0.25 
Ranch 39910.06 399100680.12 42.63 
Rock 6306.79 6307903.29 6.72 
Total 93821.53 938215313 100.00 
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Table 9: Area of land uses and the exerted changes on them in 2008 
Land Use Planning related to year 1976  
Land Use Planning Area (hectare) Area (m²) Area (Percentage) 
Forest 436136636.29 43613.66 46.49 
Agriculture 45306068.32 4530.61 4.83 
Residential 8105880.7 810.59 0.86 
Ranch 396916386.89 39691.6386 42.3 
Rock 49453783.4 4945.38 5.27 
Total 938215411 93821.54 100.00 

  
 
3- Micro level: (Dena Western Protected Areas):  
        Dena Protected Areas is almost bisected from 
the middle into Eastern and Western parts due to 
passing through Dena Range where both parts are 
completely different from each other in terms of 
climate and vegetation. Since it is intended to 
examine variation in forest vegetation, and the fact 
that the Eastern part of Dena Areas lacks forestial 
vegetation, therefore this part was left, and Western 
Dena was selected instead.  
Structure of Forestial Mass and its Specifications  

To identify, study and plan forestial mass 
accurately, its specifications and properties were 
analyzed in terms of horizontal structure where this 
means the surficial distribution of forestial mass on 
the ground in the forest where the forestial masses 
were separated by recognizing this factor and canopy 
index (the surface that is occupied by forestial mass 
via trees’ canopy) was used to carry out this task.  
1- Utilized Software and Data  
✓ Aerial Photographs  
➣ 1968 with scale 1:20000 (16 plots)  
➣ 2002 with scale 1:40000 (20 plots)  
✓ Map’s arithmetic files in scale 1:25000  
✓ Basic topographical paper map with scale 1:50000 
taken from the given area under Nos. 6252I, 6252II, 
6252III, 6252IV, 6352III, 6251IV, 6351IV  
✓ Satellite imagery taken in 1976 and 2008  
✓ PCI- Geometrica software version 9.1  
2- Estimation of Canopy Area: Employing data that 
were obtained from remote sensing may enable 
decision-makers to be aware of green space area and 
its development and variation trend within certain 
times    

While due to financial and time-limitation 
problems achieving these data from the ground is not 
possible, however this point should be accurately 
taken into consideration that there is a significant 
relationship between regression coefficients of aerial 
photographs taken from canopies, and ground control 
points (25). In a study that was carried out on Parama 

forests in Kermanshah City, (8) and Andarz Urban 
Forests (2), this point was proved and higher 
regression coefficients and significant relationships 
were indicated among canopies. Therefore, these 
relations may be applied to other similar regions. 
Similarly, those results showed that in order to 
achieve canopy and classification of urban forests, 
one might use aerial photographs instead of 
application of ground vector statistics that are totally 
incurred considerable time and money. 
3- Execution Phases of Canopy Density Level 
Estimation  
✓ Preparation of Aerial Photographs 

As one of the foremost and most available 
types of remote sensing data, aerial photographs are 
considered appropriate information sources for 
application in forest sustainability management (27). 
Aerial photographs may be utilized to study on 
forests, and this may result in very favorable 
outcomes in forests with wide areas and simple 
structure of canopy {one-story} and limited plant 
varieties (27). Such conditions are highly similar to 
characteristics of Zagros forests, since these forests 
are distributed within a very vast area {about five 
million hectares, 15} where varietal frequency is 
relatively low. With respect to the previously 
mentioned statements, aerial photographs may be 
deemed as efficient and useful tools in Zagros forests 
and of course, results that came from several studies 
conducted until now may confirm this point (1, 14, 5, 
and 10). With respect to the structure of Zagros 
forests, and due to (diagonal and height) and very 
slow growth as well as climatic conditions and lack 
of important industrial varieties, on the one hand; and 
through study on factors like: diameter breast height, 
average height, number of branches, canopy volume 
and tree crown; on the other hand, characteristics of 
canopies were selected as appropriate factors to study 
on these forests (12, 17). One may utilize these 
factors as one of the important variables in forestry, 
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forest sciences and eco-forestry (13) in order to 
examine variations and survey these forests (11).  
      Map Preparation is one of the foremost 
applications of aerial photographs (27). Canopy is 
one of the forestial features that can be studied on 
aerial photographs and this action may be followed 
by higher accuracy from aerial photographs in 
comparison with ground operation since trees’ 
canopy are observed from top view in aerial 
photographs and as a result, measurements will be 
more accurate (21, 32). To prepare map of canopy 
mass, several studies have been conducted on using 
aerial photographs in forests, and in many of them, 
canopy map has been adopted instead of canopy mass 
(density) map (Ahmadi Sani 1, 11, 18, 22, 46, 23, 
47). In other studies on aerial photographs, canopy 
mass (density) map has been prepared. The point 
which has been considered in the previously 
mentioned studies is that “canopy” and “density of 
canopy” differ from each other (12). Canopy is the 
level that is covered by vertical image of tree crown 
on the ground; and to calculate the rate of canopy of 
two trees that are overlapped, the joint coverage 
resulting from overlapping of trees crown should be 
omitted; while in order to compute density of canopy 
that is expressed by percent, the amount of canopy in 
trees gird is estimated within certain limits (like a 
typical part or area unit) (26, 38).  
➣ First series of photographs: Aerial photographs in 
1968 with scale 1:20000  

- (16 plots) (The sole available series of photographs 
in Iranian National Cartographic Center NCC)      
➣ Second series of photographs: The latest series of 
aerial photographs with scale 1:40000 920 plots) 
(The series of photographs that was available from 
NCC organization in year 2001)  
(Photographs were prepared as dispositive and 
coordinated scans)  
✓ Mosaicking of aerial photographs  
At this stage, the regional photographs prepared from 
two different scales were integrated into the same 
scale and juxtaposed, and arithmetic 
orthophotomosaic was prepared.  
✓ Design of dotted network: Dotted network was 
prepared in medium of ArcGIS software so that a 
dotted network was utilized with 5×5 dimensions and 
25 points within 0.5mm identical intervals (16). The 
same network was adopted for aerial photographs in 
both periods because of their identical scale, and this 
network was located on orthophotomosaics and the 
points on canopy were counted and separated in three 
classes in such a way that in class I canopy exhibited 
less than 35% coverage, and class II canopy coverage 
was 35-70%, and finally in class III canopy had a 
coverage of more than 70% (16). There is another 
classification of course:  
Class I: Less than 50% coverage; Class II: 50-90%; 
and Class III: Greater than 90% coverage 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Classified image of Dena Forest in 1976 Classified image of Dena Forest in 2008 
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4- Results:  
Table 10: Forest classification in 1976 
Forest classification 1976  
Land Uses Area (m²) Hectare (m²) Area Percent 
Dense Canopy Forest 24699056.23 2469.91 2.63 
Semi- Open Canopy Forest 340079638.5 34007.96 36.25 
Open- Canopy Forest 88360747.25 8836.07 9.42 

 
Table 11: Forest classification in 2008 

Forest classification 2008  
Land Uses Area (m²) Hectare (m²) Area Percent 
Dense Canopy Forest 19998020.29 1999.80 2.13 
Semi- Open Canopy Forest 284727297.5 28472.73 30.35 
Open- Canopy Forest 131411318.5 13141.13 14.01 

 
 
 
 

Results suggest that such variations have 
been directed toward reduction of (dense and semi-
dense) forest lands and ranches and increase in 
farming and urban lands and open-canopy forests 
throughout this region within a 30-year period, that 
may be considered as population growth and 
intervention caused by human activities in Dena 
Protected Zone, so one may refer to this point as 
follows:  
1- Land Use Plan with positive growth:     

2- Land Use Plan with negative growth:   
✓ Agriculture: From 2.35 to 4.83%  
✓ Forest:  
✓ Residential: From 0.25 to 0.86%   
➣ Dense: From 2.63 to 2.13%    
✓ Open- canopy forest: From 9.42 to 14.01%  
➣ Semi- open canopy: From 36.25 to 30.35% 
✓ Rocks: From 5.27 to 6.7%  

 
Table 12: The exerted changes during years 1976 and 2008 

Comparison of Land Uses 1976 2008 Difference 
Dense Canopy Forest 2469.91 1999.80 -470.10 
Semi- Open Canopy Forest 34007.96 28472.73 -5535.23 
Open- Canopy Forest 8836.07 13141.13 4305.06 
Agriculture 2207.35 4530.61 2323.25 
Residential  233.4 810.59 577.55 
Ranch  39910.06 39691 -218.43 
Rock 6306.79 4945.38 -1361.41 

 
 

Fig 10: Classified image of Western Dena protected 
Areas in 1976 

Fig 11: Classified image of Western Dena protected 
Areas in 2008 
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Discussion and Conclusion 

In response to economic and social factors 
etc., land use and coverage models may be changed. 
In order to acquire information about the rate, spatial 
distribution, and type of variations that occurred in 
sources over time, the first step in recognition of 
reason and place of incidence of such variations in 
natural resources is the process of revealing these 
changes, while by means of this information, 
managers, policy-makers, and users may make more 
knowledgeable decisions concerning possession, 
protection and sustainable use of natural resources.  
             Overall, the total area of 85,800 hectares at 
macro-level and 1700.28 hectares at Meso and micro-
levels from Central Zagros have been converted from 
natural vegetation into farming and residential areas 
from 1976 to 2008. While the rate of open canopy 
forest has increased up to 4.56%, this may refer to 
conversion of semi-open canopy into open canopy 
forests. At the same time, farming and residential 
lands and ranches have increased 2.48%, 0.61% and 
0.33% correspondingly and this point totally signifies 
the variations in land use of semi-open canopy forests 
into such uses. Farming land use varies by 
development in former points while there has been no 
residential use planning in water basin of Dash-e-
Rose and Pataveh Plains during past years, therefore 
settlement activities have been executed within recent 
years. The other point is reduction of rock use up to 
1.43% (Dena Range) that has been converted into 
farming, residential and often ranching-use planning.  
In a general conclusion, it can be said:  
              15.84% of the existing lands in 1976 and 
2008 were affected by changes (irrespective of 
possible errors in the available tools). 

The impetus for forestial vegetation changes 
has been the increase in farming, urban, and 
constructed lands (passing gas pipeline V) in the 
Western Dena region. 

This trend denotes the point that during 
events of the Islamic Revolution and the Iraqi 
Imposed War, and due to lack of management plan 
for these regions in the one hand, and inappropriate 
increase of industrial development throughout this 
country after the war on the other hand, as well as 
paying no attention to Iranian natural resources, the 
central region of Zagros Range and Dena Protected 
Zone have been degenerated. Thus, in order to 
decrease stress and losses caused by these variations, 
and to improve prevalent models for lands 
management toward realization of comprehensive 
sustainable development and stable planning in this 
region, the trend of these variations should be 
adequately taken into consideration; and it is 
recommended to execute Land Survey Plans for all 
points in Central Zagros and Regions Management 
Plan for the Dena Protected Area.  
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Abstract: It is not long ago that e-commerce service has turned to be one of the most important applications of the 
Internet and www. In all aspects of human life, especially in business activity, the application of ICT is so strong 
that in near future, the world will witness inevitability of this technology in most of the daily issues. Regardless of 
its technological advantages in the areas of increasing speed, accuracy, ease and dramatic reduction of transaction or 
processing costs, many challenges and application barriers are continuously faced by its users. Concerns such as 
users’ privacy breaches, ensuring the accuracy, original identification of the buyers and sellers, confidentiality 
provision cause discomfort and distress an individual during cyberspace transaction or deal. And the achievement of 
the desired level of confidence in the abilities and capabilities of the other side and performance endanger the 
system. The increased level of awareness and the security culture of the cyberspace application enhance relative 
peace of an individual while being in the virtual space or in the process of e-commerce. The resulting comfort helps 
a person to identify and belief in the capabilities of the opposite side or system and their adherence to the 
commercial, behavioral, legal and technical principles connected to right deals. In cyberspace under discussion, this 
identification or situation is corresponding with electronic trust. E-Trust is the pillar of E-commerce. This article 
will discuss the role of e-commerce awareness in increasing the electronic trust. 
[Issa Najafi. The Role of e-Commerce Awareness on Increasing Electronic Trust. Life Sci J 2012;9(4):1487-
1494] (ISSN:1097-8135). http://www.lifesciencesite.com. 226 
 
Keywords: Trust, E-commerce Awareness, Privacy, Security, Risk, e-Trust  
 
1. Introduction 

Digitally enabled commercial transactions 
between and among organizations and individuals, also 
known as e-commerce, involve the exchange of value 
across organizational or individual boundaries in 
return for products and/or services. Due to this, IT 
usage in present times has become a common practice. 
B2C transactions, B2B transactions, C2B and B2B2C 
are commonly used in the market. Chen and Dhillon 
have defined ecommerce as “the transaction of goods 
and services over the internet“. It is also described as 
the “sharing, transferring and exchanging of 
information”. In order to survive in the highly 
competitive global economy, businesses must leverage 
technologies such as data warehousing and data 
mining to collect customer information, analyze their 
characteristics and behaviors, build relationships with 
existing customers, and draw potential ones. As such, 
gathering information about customers is a necessary 
task for managers to gain a better understanding of 
consumer preferences. Despite its exponential growth, 
e-commerce is faced with the predicament of an 
increasing number of users and their corresponding 
apprehension. The purpose of e-commerce is to 
perform B2B as well as B2C online transactions, and 
to exchange goods and services from a distance by any 
electronic and networked device that can use the 
Internet. E-commerce entails the exchange of 
information by EDI. The success of e-Commerce will 

continue to be an important part of business growth if 
it can overcome the concerns businesses and 
consumers have with stolen identity, secure banking, 
payments, and transactions. One way to overcome 
these concerns (and secure e-Commerce) is to use 
cryptography. The Internet is not known for its secure 
environment. In fact, the Internet is not safe for e-
Commerce unless it involves using cryptography and 
making users aware of the concerns with e-Commerce. 
PC users need to know how to improve e-Commerce 
security. Both PGP and SSL encryption provide 
cryptography; they can form the basis of a secure e-
Commerce infrastructure. Another aspect of 
confidence and trust is linked to the capability to 
evaluate and assess the security levels/features of 
components, systems, services, etc. 
 
2. E-Business and Internet Marketing 

Customer and Merchant trust is really 
important because without that there is no business. E-
commerce leans to trust. Internet is good way how to 
make money and also good way how to spend them, 
but this is also quite insecure place! Every day peoples 
suffer from identity thief and lost money, identity and 
reputation. Because it is so important make a place, 
where people-customer can feel safe and be sure that 
information which he hand over here, will never be use 
to make damage him! The trust is really hard to get 
and if you lose it once then it is big possibility that you 
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lose it forever! E-commerce application includes the 
use of many different types of online facilities to do 
business: order registration, electronic advertising, 
electronic billing system, electronic marketing, online 
delivery status and tracking and customer services 
support. E-business applications also include the use of 
many different types of online facilities to 
communicate and coordinate: production planning, JIT 
management, scheduling, outsourcing and other 
business operation process. In the Internet, Make the 
most of your online presence by ensuring that your 
website is working effectively for your business. 
Everything you do to promote your business online is 
Internet marketing. For example, Internet marketing 
strategies include (but are not limited to) website 
design and content, search engine optimization, 
directory submissions, reciprocal linking strategies, 
online advertising, and email marketing. Internet 
marketing is a fast-changing industry that readily 
adapts to improvements in technology. There are 
always new marketing tools available to small 
businesses. Some of these tools are listed below 
(Website development & search engine optimization / 
Online advertising models / Publishing on third-party 
websites / Permission marketing using email / 
Corporate blogs / Affiliate/referral programs. It is not 
so hard, make webpage, and find something what to 
sell and starting make e-commerce! In these days it is 
really easy, but much harder is find customers and get 
trust from them, because any business plan, even the 
most perfect, can totally fail without trust. How to get 
this trust? How make webpage safe? How to known, 
that this webpage is dependable? When a merchant or 
companies want to setup and use the new e-commerce 
website, before all of them, they should find the 
correct answer for above questions. In the e-commerce 
models (main categories: B2C, C2C, B2B,...) 
enhancing online presence Items is one of the 
important factors. This is some considerable factors for 
enhancing online presence involves: The basics of 
developing your website ( Learn how to create a 
website so you can attract more customers to your 
business) / Internet search tools (Find out how you can 
improve the chances of having your business found on 
the Web)/ Domain names(e-shop or E-commerce 
Portals names on the Internet ) /Website visibility(Find 
tips to help you improve the way your website is found 
and displayed by search engines)/Getting hits(Find out 
how to attract customers to your website and keep 
them coming back). By offering products and services 
on the Web, businesses can gain unique benefits: (New 
customers, Cost-effective delivery channel, Stream 
lined enrollment, Better marketing through better 
customer knowledge. 
 
3. Trust, Risk, Privacy and Security 

The concepts, Trust, Risk, Privacy and 
Security, are widely used in various studies done by 
multiple disciplines, and they are often incorrectly 
referred to almost as synonyms. The aim is to clarify 
the concepts from the consumer viewpoint in e-
commerce. E-business has issues that you are less 
likely to find with more traditional means of doing 
business. Entire relationships are built in e-business 
without any kind of face-to-face communication. 
However, e-business does expose you and your 
customers to risks, such as theft of your customer lists 
and customer credit card information, fraudulent 
purchases, misunderstanding with suppliers and 
customers due to lack of personal communications, 
and loss of customer or Consumer trust. For consumers 
to trust a transaction partner, they must have a degree 
of knowledge about them. This knowledge can be 
gained through previous experiences or by gaining 
information from a third party. Needham (1998) agrees 
that one way vendors can win the trust of potential 
customers is to secure recommendations and referrals 
from credible third parties. This is particularly 
important in online environments. Since time and 
experience are needed to deepen trust and the Internet 
is still relatively new, online transactions require very 
explicit guarantees up front. Clearly, the degree to 
which a consumer’s opinions and purchasing behavior 
is influenced by a referee is directly dependent on the 
consumer-perceived reliability and trust of that referee. 
We classify four types of referees (word-of-mouth; 
watchdogs; certificate authorities; seals-of-approval) 
(Head, et al).  

Consumer trust may be even more important 
in electronic, “cyber” transactions than it is in 
traditional, “real world” transactions. This is because 
of some of the characteristics of Internet cyber 
transactions they are blind, borderless, can occur 
24x7,and are non-instantaneous ( payment may occur 
days or weeks before delivery is completed ) can cause 
consumers to be concerned that the seller won’t adhere 
to its transactional obligations. In the electronic 
transactions, the key to success in Internet business is 
the establishment of trusted transaction processes 
where e-sellers create an environment in which a 
prospective consumer can be relaxed and confident 
about any prospective transactions. In other words, 
parties to a transaction in the online environment, 
should be on safe and secure environment, with 
minimal risk, maximal trust attempt to deal do so. 
After its transactions, its remain previous level of risk 
and trust in good status. If in the Cyber space, there are 
good policy and privacy, suitable trust and confidence, 
the risks will be negligible. Electronic transaction or e-
commerce, the parties to the transaction, would be 
satisfactory and profitable. Since trust is likely to play 
an essential role in online transactions, it is important 
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to identify the antecedents of a consumer's trust in the 
context of an Internet transaction. In e-commerce 
development security is a critical and key factor. It is 
one of the pivotal success factors of e-commerce. 
Security is defined as “The protection of data against 
accidental or intentional disclosure to unauthorized 
persons, or unauthorized modifications or destruction”. 
It usually refers to the provision of access control, 
privacy, confidentiality, integrity, authentication, non-
repudiation, availability and effectiveness. Surveys 
conducted and compiled recently shows increasing 
concerns on security risks and have become a global 
issue. When customers lose Trust in a systems ability 
to protect sensitive and confidential data such as credit 
card information its feasibility will be compromised. 
Since personal computers and web servers possess the 
ability to gather and process large amounts of data and 
the ability of the internet to provide and make 
available such on a global scale the need and concern 
for better security has also arisen. In turn consumers, 
legislators and even privacy advocates have pressed 
for broader and improved privacy protocols on the 
internet. Grandinetti 1996 and Martin 1973 define 
Privacy as “The rights of individuals and organizations 
to determine for themselves when, how and to what 
extent information about them is to be transmitted to 
others”. Privacy can be understood as a legal concept 
and as the right to be let alone. Privacy can also mean 
“the claim of individuals, groups, or institutions to 
determine for themselves when, how, and to what 
extent information about them is communicated to 
others”. There is wide acceptance that trust is an 
important factor in nurturing or constraining the 
growth of e-commerce. The concept of trust has been 
heterogeneously defined by many authors in the fields 
of economics, social psychology, sociology, 
management, marketing, and information systems. 
One of the most accepted definitions of trust is stated 
as follows: “the willingness of a party to be vulnerable 
to the actions of another party, based on the 
expectation that the other will perform a particular 
action important to the trustor, irrespective of the 
ability to monitor or control that other party. For 
online consumer's, Trust is defined as “a consumer's 
subjective belief that the selling party or entity will 
fulfill its transactional obligations as the consumer 
understands them”. From a privacy standpoint, trust 
can be viewed as the customer’s expectation that an 
online business will treat the customer’s information 
fairly. The aim of building consumer trust in e-
commerce is twofold: to encourage potential buyers to 
purchase for the first time and to encourage those who 
have already bought once to continue to do so. But, 
risk is defined as a consumer’s subjective experience 
of uncertain consequences regarding an action the 
consumer took. A consumers' perceived risk is an 

important barrier for online consumers who are 
considering whether to make an online purchase. The 
perceived risk (RISK) means as a consumer's belief 
about the potential uncertain negative outcomes from 
the online transaction. There are strategies and 
methods that can help you reduce the risks to yourself 
and your customers. Be aware of the risks and take 
steps to deal with them before they become problems. 
Since the concept of perceived risk appeared in the 
marketing literature, various types of risk have been 
identified. For example, Jacoby and Kaplan identified 
seven types of risks: financial, performance, physical, 
psychological, social, time, and opportunity cost risk. 
In the case of Web shopping, three types of risk are 
said to be predominant: financial risk, product risk, 
and information risk (security and privacy). Product 
risk is associated with the product itself; for example 
the product may turn out to be defective. Financial 
risk, including opportunity cost and time, is related not 
to the product but to the marketing channel (the 
Internet); for example the online transaction may be 
duplicated because of technological error or 
unintended double-click the purchase button. 
Information risk is associated with transaction security 
and privacy; for example, the requirement that a 
consumer submits credit card information through the 
Internet can evoke apprehension due to the possibility 
of credit card fraud.  
 
4. Trust and E-commerce  

E-commerce and the Internet are usually 
defined as equivalent to each other. In fact, E-
commerce is an integrated part of the Internet. They 
are commonly but mistakenly utilised as synonyms. 
While e-commerce is the utilisation of electronic 
means in making business transactions, the Internet is 
what has given e-commerce a greater outreach by 
providing a faster transmission media. E-commerce 
was used long before the Internet. E. Boyd and I. C. 
Bilegan shows electronic data usage to engage in 
purchasing and selling behavior is not new. They argue 
that the travel and hospitality business were pioneers 
in the sharing of information through electronic media 
for more than three decades. An example of this is the 
booking of reservations by airlines. As part of the 
airline Revenue Management System, transmission of 
data by electronic means was established to enable 
sales through a central reservation system in the early 
60’s. E-Commerce covers a wide variety of 
perspectives. The technological enabler is the Web, 
including the globally connected networks, the 
universal networking interface and transmitting 
standard (based on TCP/IP), and the WWW 
infrastructure that facilitates information storage, 
browsing, and retrieval. The Internet is the tool which 
makes e-commerce grows at a geometrical rate. As a 
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global system of connected computer networks, the 
Internet gives the opportunity to reach global markets 
with a broad audience and rapid transmission of 
information. According to the World Bank's World 
Development Indicators, in a very recent report 
(September, 2011), 27 percent of the world's 
population are internet users. E-commerce has created 
very specific benefits and some that were even 
unimaginable during the pre-internet era. It has 
become a basic instrument for successful commerce 
and more than a strategic issue, it has transformed into 
a tactical essential for effective business transactions. 
The Internet has developed as a media for transmitting 
information to everyone, but e-commerce needs to 
limit the distribution of information. This leads to 
several failures when it comes to transactions and 
information sharing. In the e-commerce literature, 
researchers have encountered many areas of concern. 
However, from the customer’s perspective, trust and 
security are the two biggest concerns, and repeatedly 
studied by researchers.  

The basic definition of trust is the reliance on 
the integrity, ability, etc. of a person or thing. The 
concept of trust has been widely analysed in different 
areas of study. Psychologists, sociologists and 
economists among others define trust from different 
perspectives. Trust is viewed as a personal 
characteristic by psychologists, as a social framework 
by sociologists, and as an economic mechanism for 
selection by economists. There are diverse definitions 
of trust, but all point in the same direction. In addition 
trust is a very complex construct, which has many 
definitions. For example, there seems to be a 
distinction between interpersonal trust and 
organizational trust. Interpersonal trust is trust in 
which the trustee is another individual. The target of 
trust is the person, which is not based on their position, 
title, or because they represent an organization. 
Organizational trust is when the trustee is an 
organization. Example includes that an employee trusts 
his or her company. Another aspect of organizational 
trust is that the trustee could be the representative of an 
organization. Key characteristic of trust include that, 
without it, it is hard to transfer knowledge, since the 
risk and uncertainty is high for the exchange of 
intellectual capital. There seems general agreement 
that risk is essential in understanding trust, whether it 
is interpersonal or organizational. For instance, Boon 
and Holmes define trust as “positive expectations 
about another’s motives with respect to oneself in 
situations entailing risk “. Trust is a method of dealing 
with uncertainty; when dealing with independent 
agents, institutions or providers of resources (including 
knowledge), one trusts them if one accepts their 
characterization of what they will do. Trust can be a 
moral notion (X trusts Y to act in X’s interests), or not 

(X trusts Y to perform some task T). Adopting the 
attitude of trust towards others means that one can plan 
and cooperate more efficiently, at the cost of greater 
risk of wasting resources when trust is misplaced. 

To succeed in the fiercely competitive e-
commerce marketplace, businesses must become fully 
aware of Internet security threats, take advantage of 
the technology that overcomes them, and win 
customers’ trust. The process of addressing these 
general security questions (about customer concerns) 
determine the fundamental goals of establishing an e-
commerce trust infrastructure: (Authentication, 
Confidentiality, Data integrity, Nonrepudiation). 

The cyber world of e-commerce, there are always 
concerns. The solution for meeting the goal status less 
concerns includes two essential components: 

• Digital certificates for Web servers, to 
provide authentication, privacy and data 
integrity through encryption 

• A secure online payment management 
system, to allow e-commerce Web sites to 
securely and automatically accept, process, 
and manage payments online. 

Together, these technologies form the essential trust 
infrastructure for any business that wants to take full 
advantage of the Internet. There is background 
technical information on cryptographic systems, 
including Public Key Cryptography, the system 
underlying SSL the basis for every e-commerce trust 
infrastructure. Encryption is the process of 
transforming information before communicating it to 
make it unintelligible to all but the intended recipient. 
Encryption employs mathematical formulas called 
cryptographic algorithms, or ciphers, and numbers 
called keys, to encrypt or decrypt information. There 
are some of secure solutions for reduce concerns on 
using e-commerce include : Symmetric Cryptography, 
Public-Key Cryptography, Modern Cryptography 
Systems (A Hybrid Approach), The Key Management 
Problem, Digital Signatures, Digital Certificates. A 
secure awareness of the packages listed in the e-
commerce consumer confidence helps. 

Web design is the process of developing a 
Web site, consisting of five main phases. Web design 
is 1-dimensional and N-dimensional as opposed to the 
2-dimensionality of print design. Trust is one of the 
most important issues e-commerce Web sites have to 
consider. The issue of trust is of major importance for 
e-commerce Web sites. Visitors new to e-commerce 
are usually very reluctant and careful. The Web is 
often considered as a medium where information is 
vulnerable to hackers, where technology is unreliable, 
and where good intentions may lead to unpredictable 
results. These uncertain perceptions lead to a desire of 
control, protecting one's personal information. For 
current e-commerce users, control is still a 
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fundamental concern, but does not result in an non-
buying attitude anymore. These users feel sufficiently 
assured, to their satisfaction, that they retain some 
control over their own personal information. 

A model to understand e-commerce trust is 
provided below (model developed by Cheskin and 
Archetype Studio). Four phases can be distinguished: 
unawareness, building trust, confirming trust, and 
maintaining trust. Obviously, the aim of every e-
commerce Web site is to arrive at the latest phase, 
which will be called lock-in in this thesis. Although 
the last phase is the most interesting one to an e-
commerce Web site, the second phase, building trust, 
is the most important one. By completion of this phase, 
one travels from the trial threshold to the purchase 
threshold. As the figure shows, building trust is a long 

process of several Web site specific activities: 
browsing, searching, comparing, considering, 
validating, assessing, registering, transacting, and 
confirming. As will be discussed and investigated, 
building trust in e-commerce Web sites is primarily 
achieved by pursuing several good Web design 
strategies. Building trust in a Web site is not only a 
matter of using an appropriate Web design strategy. 
There are some factors, which we call extraneous 
factors that have a great impact on trust but cannot be 
influenced by the developer of an e-commerce Web 
site. Lack of consumer trust in e-commerce merchants, 
e-commerce technology, and the social, financial and 
legal infrastructures of the e-commerce environment, 
poses a major challenge to the large-scale uptake of 
business to consumer e-commerce. 

 

 

 
Four extraneous factors can be distinguished 

that have an impact on trustworthiness in an e-
commerce Web site: increased experience with using 
the Internet, higher numbers of hours online at home, 
use of the Web for financial services, and a significant 
reliance on e-mail. Note that these factors not only 
increase trustworthiness, but also result in an increase 
of online spending. Trust is built on a foundation with 
a multitude of influential elements. If the e-commerce 
website cannot attractive the consumer or visitor, the 
greater the likelihood the visitor will go elsewhere, like 
a competitor’s site. By following the above 

recommendations, you are all but guaranteeing an 
increase in trust and online sales. Trust plays an 
important role in customers’ willingness to proceed 
with a transaction. The major concern of many users 
not buying goods and services on the Internet involves 
security reasons. It is clear that users who use the Web 
for financial services are not preoccupied with security 
concerns, and hence put a high degree of trust in e-
commerce Web sites. 
5. E-Trust 

Trust is often understood as a relation 
between an agent (the trustor) and another agent or 
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object (the trustee) and this is a complex concept that 
has been studied from varying views and disciplines. 
The relation is supposed to be grounded on the 
trustor’s beliefs about the trustee’s capabilities and 
about the context in which the relation occurs. This is a 
generalization of the definition of trust provided by 
(Gambetta, 1998). Trust is a catalyst for human 
cooperation. It allows people to interact spontaneously 
and helps the economy to operate smoothly. Lack of 
trust on the other hand is like sand in the social 
machinery. It makes us waste time and resources on 
protecting ourselves against possible harm and thereby 
clogs up the economy. From a business perspective, 
trust has been defined as the willingness to depend on 
an exchanging partner in whom one has confidence, 
the willingness to be vulnerable to the actions of 
another party, and the expectation of ethically 
justifiable behavior, among others. Geyskens et al. 
provide a concise and meaningful view, where trust is 
described as the belief or expectation that the vendor’s 
word or promise can be relied upon and the vendor 
will not take advantage of the consumer’s 
vulnerability. The establishment of consumer trust is 
highly desirable for vendors, as it facilitates long-term 
relationships and encourages repeat 
interactions/purchases. In order to identify the 
antecedents of on-line trust needed to develop a model, 
we first have to define on-line trust. While this may 
appear to be a relatively straightforward task, defining 
on-line trust is inherently difficult. The on-line trust 
can emerge in numerous trustor / trustee relationships. 
However, it is not obvious that all forms of on-line 
trust relationships can be understood through one 
definition. For exploration of online trust can be start 
by discussing the several combinations of trustor / 
trustee relationships occurring both offline and online. 
Psychologists, sociologists and others have discussed 
several forms of trustor / trustee relationships as they 
occur in the offline world. Trustors and trustees, that 
is, objects of trust, can be individual people or groups. 
Groups may be families, neighbors, organizations or 
even societies. In the online world, there are two 
approaches to defining relationships between trustors 
and objects of trust. Computer-mediated 
communication researchers study individual-to-
individual trust relationships mediated through 
technology. In contrast, other researchers focus on 
technology as the object of trust. E-trust occurs in 
environments where direct and physical contacts do 
not take place, where moral and social pressures can 
be differently perceived, and where interactions are 
mediated by digital devices. All these differences from 
the traditional form of trust give rise to a major 
problem that any theory of e-trust must solve: whether 
trust is affected by environmental features in such a 
way that it can only occur in non-digital environments, 

or it is mainly affected by features of the agents and 
their abilities, so that trust is viable even in digital 
contexts. 
 
6. E-Commerce awareness and Trust 

The survey and studying about e-commerce 
awareness and readiness users and companies is very 
important, because the e-commerce awareness can be 
reducing the all online consumers and customers 
concern. This study also identifies the enabling factors, 
the bottlenecks and, forecasts the future growth of e-
commerce in scope of using e-commerce. Now, 
Awareness of e-commerce among the companies is 
very high but investment to develop an e-commerce 
application is very poor according to the survey. 
Awareness is the state or ability to perceive, to feel, or 
to be conscious of events, objects, or sensory patterns. 
In this level of consciousness, sense data can be 
confirmed by an observer without necessarily implying 
understanding. More broadly, it is the state or quality 
of being aware of something. In biological psychology, 
awareness is defined as a human's or an animal's 
perception and cognitive reaction to a condition or 
event. Awareness is a relative concept. Awareness is 
also a concept used in CSCW. Its definition has not yet 
reached a consensus in the scientific community in this 
general expression. However, context awareness and 
location awareness are concepts of large importance 
especially for AAA applications. The term "Customer 
Awareness" has found many uses in commerce. The 
understanding by an individual of their rights as a 
consumer concerning available products and services 
being marketed and sold. The concept involves four 
categories including safety, choice, information, and 
the right to be heard. The process of development 
along with the expanding globalization and 
liberalization process has increased the number of 
consumer related issues. Consumer protection has 
earned an important place in the political, economic 
and social agendas of many nations. Consumer 
education is an important part of this process and is a 
basic consumer right that must be introduced at the 
school level. Consumers by definition include all 
citizens who are, by and large the biggest group, who 
are affected by almost all government, public or 
private decisions. The most important step in 
consumer education is awareness of consumer rights. 

Consumer awareness, which refers to a 
buyer's knowledge of a particular product or company, 
allows the buyer to get the most from what he buys. 
Consumers know more about their choices when they 
have product information and benefit from knowing 
their rights, hearing about alerts and warnings and 
finding out about safety issues.  

On the one hand, the Awareness word is 
connected to the Security. On the other hand, security 
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and trust are the foundation of e-commerce and 
customer awareness on e-business is a necessity. In 
other words, awareness and security in e-commerce 
are related to each other. Therefore, in the e-commerce 
ISMS play a role. Security awareness is one of the 
main activities in design and implementation of 
information security management system in any 
organization. 

Information security (IS) has always been 
looked upon as a necessary evil by business people and 
management. One of the biggest challenges for IS 
professionals has been to sell security to management. 
IS is a process and not a product. The process is 
intended to identify and minimize risk to acceptable 
levels. It should be iterative and should be managed. 
An ISMS is a set of policies concerned with IS 
management or IT related risks. The governing 
principle behind an ISMS is that an organization 
should design, implement and maintain a coherent set 
of policies, processes and systems to manage risks to 
its information assets, thus ensuring acceptable levels 
of IS risk. As with all management processes, an ISMS 
must remain effective and efficient in the long term, 
adapting to changes in the internal organization and 
external environment. ISMS is a proactive approach to 
continuously and effectively manage, at a high level, 
IS including people, infrastructure and businesses. The 
goal is to reduce risks to manageable level, while 
taking into perspective both business goals and 
customer expectations.  
7. Security Awareness and Trust 

These concepts of trust, risk, privacy, and 
security are used for many purposes and with many 
meanings. It is important to understand that these 
concepts serve different purposes: trust and risk are 
human-related concepts, while security is mainly used 
in a technical way. Security in that sense is the means 
to achieve and support consumer privacy. Security 
could also mean a consumer’s feeling of being secure, 
safe. Studies concerning consumer trust, privacy, and 
security are often theoretical in nature. Two phrase 
"insecurity of financial transactions" and "loss of 
privacy" are among the major impediments to e-
commerce. But in fact most users have only ague ideas 
about the threats and risks (lack awareness), and a very 
limited understanding of the technical and legal 
options for minimizing their risk. For instance, the 
cardholder's risk in sending his or her credit card 
number over the Internet is typically over estimated. 
At least as of this writing payments over the Internet 
are treated like mail-order / telephone-order 
transactions, which means that the cardholder is not 
liable at all. All risk is with the merchant. Strategies, 
products and services to enhance trust can be evaluated 
along five dimensions, each having different 
implications on trust and privacy: (participation, depth, 

publication, payer and price). Understanding each is 
important in developing guidelines and policies for 
evaluating, monitoring, comparing and developing 
different approaches and products to deal with specific 
trust-enhancement goals. When examining barriers to 
the adoption of e-commerce, numerous studies have 
singled out consumers' lack of trust as a major factor. 
Some people reduce the trust problem to one of 
security, arguing that, if security issues are resolved, 
people will be happy to transact online. However, 
when the trust problem is broken down into its 
constituents, privacy, ease-of-use or the credibility of 
information on the web are revealed to be as important 
to consumers as security. In other words, in all cases to 
achieve proper awareness of the consequences of any 
decision to reduce the risks of e-commerce. Lack of 
awareness of e-commerce system performance 
(privacy, security, risk), Technical items, required 
skills, Laws, regulations, legal considerations will be 
in creating is understandings. The mutual confidence 
and trust in the system or is reduced. The mismatch 
between consumer risk on online activities perception 
and the real risks has already been pointed out. (One of 
the illustrations the auction market) This lack of 
consumer awareness of the actual level of risks, of risk 
reduction measures and of available protection 
mechanisms is a major target of consumer protection. 
The security awareness goal is twofold: first, to 
provide information on trust and risk to businesses that 
are developing e-commerce systems; and second, to 
help consumers understand the risks in using the 
Internet for purchases and show them how to protect 
themselves. 

 
8. Conclusion 

Since the commercial events in cyberspace or 
virtual reality, unlike the traditional trade, are done 
online, thus every attempt of an individual: be it the 
buyer or the seller, may cause and bear damaging 
consequences for one of the parties or both of them, or 
their supporters such as the intermediaries, insurance 
agencies and banks. The decision for approving the 
electronic transaction is one the challenging steps in 
the e-commerce environment. These challenges can be 
discussed in relation to the security, validity and 
credibility of measures. For a safe business in 
cyberspace, the desirable level of trust and confidence 
is necessary for the actual beneficiaries of the e-
commerce application. Even though for detection of 
unusual events in the electronic process, the 
contemporary electronic trading systems have 
advanced and intelligent mechanisms, but still in these 
systems most of the transactions are done under the 
impact of human factor. Among the key and influential 
issues in establishing a level of trust in e-commerce, 
the following are of importance:  



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

1494 
 

Knowledge, skills, expertise and experience 
of an individual in making decision to acquire the 
necessary information regarding the deal, choosing a 
product or service, purchase decision and post 
purchase behavior, or  

A deal together with the certain feeling of 
reliability toward system performance at the 
application layer and other layers of infrastructure 
under use, as well as 

The integrity of the identities of the parties, 
accuracy of the product or service, assurance of a 
proper time for shipping and delivery.  

Elimination or alleviation of security 
concerns requires the basics knowledge of security in 
e-commerce. One of the key factors affecting 
implementation and stability of the security solutions 
is knowledge: the awareness and scientific level of the 
users of e-commerce. Security awareness means 
training and cultural enhancement to achieve the 
desired level of security and mitigate the risks and 
threats against users in cyberspace. Since the users of 
cyberspace are concerned about issues like breach of 
privacy, confidentiality of information, dissemination 
of personal information, or responses to the inquiries 
and spam messages and the professional methods used 
by cyberspace robbers to steal, he increases in the e-
commerce awareness level cause the enhanced level of 
e-trust. 
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Abstract: In the present work, single crystals of In2Te5 were grown by the modified Bridge man technique. An 
investigation has been carried out on the influence of temperature on the electrical conductivity, Hall effect and 
thermoelectric power. The energy gap calculated to be 0.88 ev, the ionization energy of acceptor was determined to 
be 0.14 ev. The conductivity throughout the entire temperature range was found to be of P-type. The electrical 
conductivity, Hall coefficient, carrier concentration ration at room temperature were estimated to be 1.47 x10 -2 (-1 
cm-1), 4.6 x104 cm3/C and 1.3 x1014 cm-5 respectively, the electron and hole mobility are found to be 8.53 x103 
cm2/v.sec and 6.78x103 cm2/v.sec respectively. The effective masses of charge carriers are 1.59 x10-39 kg and 2.42 
x10 -38 Kg for electrons and holes respectively. The diffusion coefficient for both majority and minority carriers was 
estimated to be 177.6 cm2/sec and 221.3 cm2/sec respectively. The diffusion length as well as the relaxation times of 
holes and electrons are found to be Lp= 4.29x10-7 cm, Ln= 1.368x10-7 cm, p = 1.63 x 10-15 sec and n = 8.4 x10-17 
sec respectively. In addition to these pronounced parameters, the efficiency of the thermoelectric element (figure of 
merit) was checked, which leads to better application in many fields keywords; crystal growth, In2Te5, electrical 
conductivity, Hall effect, thermoelectric power. 
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1. Introduction 

Research on binary semiconducting compound 
formed by the elements from groups (III) and (VI) of 
the periodic table as a collective group of materials 
have been and are still the subject of much intensive 
investigation. In the last few years widespread 
attention has been paid to the semiconductors of the 
(AIIIBVI) group. This interest has been driven by their 
possible device application.(1) Great attention has been 
paid(2) to Ga, In and Te chalcogenides. In particular the 

study of the 
VIIIIVIIII BABA 5232 ,  and 

VIIIIBA 34  compounds 

is quite attractive during the last few decades(3). 
Indium tellurides are useful as materials for 

electronics and for optical recording. The phase 
diagram of the In Te system studied by many authors(4-

7), and according to the last study it is obvious that four 
compounds in the In-Te system, InTe, In2Te3, IaTe5 
and In4T5 are stable. In2Te5 is a member of this family, 
has interesting properties. Among AIIIBVI compounds 
not much attention has been paid to investigations of 
indium telluride, there are some works devoted to InTe 
and In2Te3, 

(8-19), but only very few works devoted to 
structure and some physical properties of In2Te5

(20-25). 
The search for new semiconducting materials has led 
us to the present investigation on In2Te5, As far as we 
know from the published literature up to now, there is 
still insufficient data to throw a clear light upon the 
actual behavior of this compound, also some of the 

results given in the literatures show some 
discrepancies. In view of this, the present work aims to 
prepare In2Te5 in single crystal form and investigate 
the main transport properties of this compound. This 
study is a timely one in view of the recent interest in 
this compound. 
 
2- Experimental 
2.1. Preparation of sample  

In2Te5 samples were prepared using a modified 
Bridgman technique for growing crystal from melt. 
Indium polytelluride monocrystals was prepared from 
high purity indium (6N) representing 26.4672% and 
tellurium (5N) representing 73.5328%, stoichiometeric 
of the elements was used as starting material in the 
growth experiments. At the beginning of the growth 
run, the ampoule with its charge was held in the hot 
zone of the furnace at 783k for 10 h for melt 
homogenization the charge was shaken during heating 
several times to accelerate the diffusion of 
contaminates through each other. Then the ampoule 
was moved into the middle zone of the furnace with a 
temperature of 740k corresponding to the 
crystallization temperature according to the phase 
diagram(4), Afterwards, the ampoule was cooled down 
slowly in the third zone of the furnace, then the furnace 
was switched. Details of the experimental equipment 
for crystal growth and preparation procedures are 
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described elsewhere(27). The resulting ingots had a 
plate-like habit with metallic bright color. The 
producing ingot showed good agreement with the 
obtained data reported early (21). The single crystallinity 
of the compound was checked using X-ray diffraction 
technique. From the X-ray studies it was evident that 
the crystal has a high degree of crystallinity with the 
required phase without any secondary phase. 
2.2. Experimental arrangement 

Measurements of the electrical conductivity and 
Hall effect were done with the help of a Pyrex glass 
cryostat, which was designed(28) for this purpose. The 
cryostat is used as a holder evacuated container for 
liquid nitrogen (for low-temperature measurement) and 
support to the electric heater (for high-temperature 
measurements. Copper-constantan thermocouple was 
used for measuring the temperature of the sample. 
Silver paste was used for the ohmic contact. Typical 
dimension for rectangular sample were (8.5×2.7×1) 
mm3. The Hall measurements were made in a magnetic 
field of 0.5 tesla and were performed using the 
conventional DC potentiometer method. For 
thermoelectric power (TEP) measurements, an 
evacuated working chamber was used to protect the 
sample from oxidation and water vapor condensation at 
high and low temperature respectively. The outer 
heater discharge its heat slowly to the specimen 
environment. The inner heater was attached to lower 
end of the crystal in order to control the temperature 
and its gradient along the specimen. More details about 
the apparatus and technique of measuring have been 
published.(29,30) 
 
3- Results and discussion: 
3.1.Temperature dependence of electrical 
conductivity and Hall effect for In2Te5 

Fig.1 shows the variation of electrical 
conductivity  versus inverse temperature for In2Te5 
single crystal. The electrical conductivity and Hall 
coefficient measurements were performed in the 
temperature rang extend from 198 up to 558K. The 
complete temperature range can be subdivided into 
three regions, below the transition, the transition region 
and above the transition. These regions are quite 
clearly shown in fig.1. With increase of temperature 
the electrical conductivity at first increases gradually, 
then it reaches the transition region at 373k, then the 
ln vs 1/ T curve passed through an intermediate 
region (373-473k) in which the carrier concentration is 
not actually constant, and in the third region,  rises 
rapidly. This pattern of changes in the electrical 
conductivity is due to the appeance of impurity and 
intrinsic conductivity, respectively, and to the variation 
of the carrier mobility and concentration with 
temperature. In the intermediate region where the 
carrier density (NA-ND) = constant, until the intrinsic 

region is reached. The decrease of the value of  in this 
region may be due to the increase of intensity of lattice 
vibration which leads to decrease in the carrier 
mobility. This discussion is acceptable, since the 
conductivity decrease in this region and this extended 
to full ionization of impurity at the end of impurity at 
the end of exhaustion region. At temperatures above 
the transition point the conductivity increases rapidly 
(473-558K). The temperature dependence exhibits a 
transition from a region of lower slope to one of higher 
slope. The slopes of the curve increase with increasing 
temperature, and are higher at higher temperature 
because of the carriers being excited from the extended 
state of the valance band into the conduction band. The 
width of the forbidden gap as calculated from the slope 
of the curve in the high- temperature region is found to 
be Eg =0.88 ev. Also the ionization energy as deduced 
in the impurity region was evaluated to be Ea = 0.14 
ev.  

The room temperature conductivity of In2Te5 
single crystal equal to 1.47x102 ( cm)-1. The Hall 
coefficient (RH) variation with temperature and a 
positive sign of (RH) indicated the major contribution 
to the conductivity by holes. 

Fig.2. Shows the temperature dependence of 
(RHT3/2), it is the usual type for semiconductors.  

Assessment of the forbidden band width from 
this graph and found have a value close to that 
determined from electrical conductivity and that 
reported early.(26). It was found also the depth of the 
acceptor centre is 0.14 ev. The variation of the Hall 
mobility with temperature is shown in fig 3.  

It was found that the exponent(n) in the relation 

~
n

 below 373k is equal to 1.112, while in the high 
temperature range (T>373) the mobility decreases 
according to the low ~-1.92 from this relation, it 
seems that the value of n close to impurity and lattice 
scattering mechanism, in the low and high temperature 
respectively. The room temperature mobility was 
found to be 6.866 xl03 cm2/V.sec. The variation of 
carrier concentration with temperature is shown in fig 
4. 

 As the, In2Te5 sample exhibiting intrinsic 
behavior above 473K the expected value for the 
intrinsic concentration will be given as  
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One can see that the carrier concentration varies 

sharply with increasing temperature. The room 
temperature concentration is 1.3x1014 cm-3  
 
3.2. Temperature dependence of TEP for In2Te5 
single crystal. 
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The thermoelectric power (TEP) measurements 
were performed in a wide, temperature range (153-
450k). 

Fig5 illustrates the general mode of variation of 
TEP with temperature. This was done by plotting the 
relation between  and ln T in the low temperature 
range. Fig (5) shows a straight line relation in this 
region of temperature.  

In the impurity region the following formula 
could be applied(31). 














2/3*

3

)2(2

ln
2

KTm

Ph

e

K

p
  

Thus the effective mass of holes is evaluated to 
be2.42x10-38 kg. 

Some features of these results may be pointed 
out  

(1) Our sample shows P-type conductivity 
within the temperature range of investigation, which is 
in quantitative agreement our previous data of the Hall 
coefficient and another published data(26). 

(2) The room temperature thermoelectric power 
value for In2Te5 mounted to be 7.47 µv/K. 

(3) The figure shows that the value of  
decreases as the temperature rises. This may be due to 
the presence of some crystal defects or trapping centers 
in the direction of the carrier flow. 

(4) With further rise of temperature  decreases 
i.e in the whole extrinsic range of temperature  
decreases with T. 

As follows from the expression for TEP of a 
semiconductor in the intrinsic region (32) . 
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  Where  

k is the Boltzmann constant, b is the ratio of the 
electron to hole motilities, Eg is the gap width and 

 **, pn mm  are the effective masses of electrons and 

holes respectively. 
Fig 6 shows the relation between the 

thermoelectric power and the inverse of temperature. 
This relation show that a plot of  in the intrinsic 
range, as a function of reciprocal of absolute 
temperature is a straight line.  

The measured thermoelectric power in 
conjunction with the previously obtained Hall effect 
data are used to calculate electron to hole mobility ratio 
and also the ratio of effective masses of both electrons 
and holes. The slopes of the curve are used to estimate 
the ratio of the electron and hole mobilities. Taking 
Eg =0.88 ev, the ratio b=

n
/

p
 is found to be 1.245, 

since 
p
 =6.86x103 cm2/v.sec, then we can evaluate 

n
 

=8.53x103 cm2/v.sec. 
Another important parameter can be deduced 

with the aid of the obtained values of 
n
 and 

p
 using 

Einstein relation, that is the diffusion coefficient for 
both majority and minority carriers at room 
temperature can be evaluated to be 177.6 and 221.3 
cm2/sec respectively. 
 

The ratio between the effective masses of both 
electrons and holes can be estimated from the 
intersection of the curve. We evaluate this ratio as 

)065.0/( ** pn mm
 

 
Combining the value of affective mass of holes 

with that obtained for the ratio 
** / pn mm , one 

obtains an effective mass of minority carriers of the 

value 
*
nm = 1.57x10

-39

kg. By using the effective mass 

values of electrons and holes, the relaxation time for 
both current carriers can be determined. Its value for 
holes comes to be 1.038 x10-15 sec, while for electrons 
it is equal to 8.4x1017 sec. Using the values of diffusion 
coefficient and relaxation time, the diffusion length for 
both charge carriers can be determined. The values of 
the diffusion length for electrons and holes are found to  

be Ln=1.36x10-7 cm and Lp= 4.29x10-7 cm,  
respectively. Our results are in good agreement 

with each other, since the mobility 0f holes is smaller 
compared with that of electrons,and its effective mass 
is larger than that of electrons. Its relaxation time will 
be larger than that of electrons. Fig.7 represent the 
dependence of  on carrier concentration for a given 
In

2
Te

5 
sample, as we have seen  increases sharply and 

linearly with the decrease of carrier density.  
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Fig.1:The temperature dependence of electrical 
conductivity for In2Te5 single crystal. 
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Fig.2:The dependence of (RHT3/2) against the 
temperature for In2Te5 single crystal. 
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Fig3: behavior of the Hall mobility with 
temperature. 
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Fig4: Variation of carrier concentration with 
temperature 
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Fig5: Relation between TEP for In2Te5 and ln T. 
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Fig 6: Plot of  against 103 /T for In2Te5 crystal.  
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Fig.7 Represent the dependence of TEP on carrier 
density 
 

From this behavior we realize the effect of the 
charge carriers is a strong factor governing the 
variation of .The same behavior was observed when 
we plotted  vs Ln  for In

2
Te

5 
sample as in Fig.8 

This figure shows the dependence of 
thermoelectric power coefficient  on the natural 
logarithm of electrical conductivity according to the 

published formula
(33) 
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Fig. 8 The dependence of TEP on the natural 
logarithm of  for In

2
Te

5 

 
It is seen from the curve that the thermoelectric 

power decrease rapidly as the electrical conductivity 
increased. From figures 7 and 8, we can deduced that 
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the variation of  with the environmental temperature 
is not a mobility effect, but is dependent on the 
variation of concentration. The choice of material for 
thermoelectric generators and refrigerators is based on 
the efficiency parameter Z defined by the relation; 

K
Z

 2

  

where K is the thermal conductivity of 
semiconductor and  is the electrical conductivity. K 

value of In
2
Te

5
 was determined previously

(34)

. This 

parameter was deduced and its value was found to be 

6.2×10
-10

 K
-1

.  
The proposed treatment of the experimental 

data sheds newlight
 
on the main physical parameters in 

In
2
Te

5
 single crystal.However those pronounced 

parameters are found to be sufficient to give complete 
information about the physical behavior of our best 
compound. This gives the chance of practical 
application in different fields. 
 
4-Conclusion 

Measurement of electrical conductivity, Hall 
coefficient and TEP of as grown In

2
Te

5
 single crystals 

are performed over wide range of temperature. The 
conductivity was found to be P-type. The energy gap 
was calculated to be 0.88 eV, while the depth of the 
acceptor level is 0.14 eV. The experimental data gives 
us the chance to determine the following pronounced 
parameters, carrier mobility, effective masses, 
diffusive coefficient, diffusive length as well as the 
relaxation time of both types of charge carriers.Also 
the efficiency of the material as thermo-element was 
checked. This mode of investigation (crystal growth, 
electrical conductivity, Hall effect and thermoelectric 
properties study) is an ideal was for finding out the 
possibility of making application for this 
semiconductor compound especially in the field of 
energy conversion, semiconductor devices and 
electronic engineering. 
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Abstract: In this paper, we investigate the global analysis of a virus infection model with  multitarget cells and 
multiple distributed intracellular delays. The model is a (2� + 1)-dimensional nonlinear delay differential equations 
that describes the dynamics of the  virus, � classes of uninfected target cells and � classes of infected cells. The 
incidence rate of infection is given by saturation functional response. The model has two types of distributed time 
delays describing the time needed for infection of target cell and virus replication. This model can be seen as a 
generalization of several models given in the literature describing the interaction of the virus with one class of target 
cells. Lyapunov functionals are constructed to establish the global asymptotic stability of the uninfected and infected 
steady states of the model. We have proven that if the basic reproduction number is less than unity then the 
uninfected steady state is globally asymptotically stable, and if the infected steady state exists then it is globally 
asymptotically stable. 
[Mustafa. A. Obaid. Global analysis of a virus infection model with multitarget cells and distributed 
intracellular delays. Life Sci J 2012;9(4):1500-1508 ] (ISSN:1097-8135). http://www.lifesciencesite.com. 228 
 
Key words: Global stability; viral infection; intracellular delays; multitarget cells; Lyapunov functionals. 
 
1 Introduction 

In the last decades, there has been much 
interest in developing mathematical models of virus 
infection dynamics of many diseases [1]. This is 
because their importance to explore possible 
mechanisms and dynamical behaviors of the viral 
infection process, to estimate key parameter values, 
and to guide development efficient anti-viral drug 
therapies. Some of  these models are given by ODEs 
under an assumption that, the infection could occur 
and the viruses are produced from infected target cells 
instantaneously, once the uninfected  target cells are 
contacted by the virus particles (see e.g. [2], [3], [4], 
[5], [6] and [7]). Other accurate models incorporate the 
delay between the time the viral entry into the target 
cell and the time the production of new virus particles, 
modeled with discrete time delay or distributed time 
delay using functional differential equations (see e.g. 
[9], [10], [11], [26] and [28]). The basic virus 
dynamics model with distributed intracellular time 
delay has been proposed in [28] and given by 
�̇(�) = � − ��(�) − (1 − ���)�̅�(�)�(�)               (1) 
 

�̇(�) = (1 − ���)�̅ � �(�)�����(� − �)�(� − �)��
∞

�

− ��(�),                                          (2) 
 

�̇(�) = (1 − ��)�̅� �(�)�(� − �)� − ��(�),     (3)
∞

�

 

where  �(�),�(�) and  �(�) represent the populations 
of uninfected target cells, infected cells and free virus 
particles at time  �, respectively. Here �, represents the 

rate of which new target cells are generated from 
sources within the body, � is the death rate constant, 
and �̅  is the constant rate at which a target cell 
becomes infected via contacting with virus. Equation 
(2) describes the population dynamics of the infected 
cells and shows that they die with rate constant �. The 
virus particles are produced  by the infected cells with 
rate constant �̅ and are removed from the system with 
rate constant �. The model includes two kinds of 
antiretroviral drugs, reverse transcriptase inhibitors 
(RTI) to prevent the virus from infecting cells and 
protease inhibitors (PI) to prevent already infected host 
cells from producing infectious virus particles. The 
parameters  ����[0,1] and   ���[0,1] are the efficacies 
of  RTI and PI, respectively. To account for the time 
lag between viral contacting a target cell and the 
production of new virus particles, two distributed 
intracellular delays are introduced. It is assumed that 
the target cells are contacted by the virus particles at 
time � − �  become infected cells at time � , where � 

is a random variable with a probability  distribution 
�(�). The factor ���� accounts for the loss of target 
cells during time period [� − �,�]. On the other hand, it 
is assumed that, a cell infected at time � − � starts to 
yield new infectious virus at time �  where  �  is 
distributed according to a probability distribution �(�). 
    Many authors have devoted their effort in 
developing various mathematical models of  viral 
infections with discrete or distributed delays and 
studying their qualitative behaviors (see [9], [11], [26], 
[10], [28], [22], [23], [21], [27], [24], [31] and [33]). 
These works addressed the virus dynamics models 
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under the assumption that the virus attack one class of 
target cells (e.g. CD 4� T cells in case of HIV or 
hepatic cells in case of  HCV and HBV). In case of 
HIV infection, the HIV has two classes of target cells, 
CD4�T cells and macrophages [29]. In ([8], [30], [12], 
[13], [14], [17], [15], [19]), a class of HIV infection 
models with two classes of target cells has been 
proposed. The global stability of these models has 
been investigated in ([12], [13], [14], [15] and [19]). 
Since the interactions of some types of  viruses inside 
the human body is not very clear and complicated, 
therefore the virus may  attack more than two classes 
of target cells. In very recent works, Elaiw  [18] and 
[16], has proposed some virus dynamics models with 
multitarget cells and investigated the global asymptotic 
stability of its steady states. In [16], multiple discrete-
time delays have been incorporated into the model.  
    The purpose of this paper is to propose a delayed 
virus dynamics model with multi-target cells and 
establish the global stability of its steady states. We 

incorporate two types of distributed delays into this 
model to account the time delay between the time the 
target cells are contacted by the virus particle and the 
time the emission of infectious (matures) virus articles. 
We assume that the infection rate is given by 
saturation functional response. The global stability of 
these models is established using Lyapunov 
functionals, which are similar in nature to those used 
in [25]. We prove that if the basic reproduction 
number is less than unity, then the uninfected steady 
state is globally asymptotically stable (GAS) and if the 
infected steady state exists, then it is GAS. 
 
2 Virus infection model with multitarget cells and 
distributed delays 
       In this section we propose a virus dynamics model 
which describes the interaction of the virus 
with  �  classes of target cells taking into account the 
saturation infection rate and multiple distributed 
intracellular delays. 

 

�̇�(�) = ��(��) −
����(�)�(�)

1 + ���(�)
,           �= 1,⋯ ,�    (4) 

 

�̇�(�) = ��� ��(�)
∞

�

��� ��
��(� − �)�(� − �)

1 + ���(� − �)
�� − ����(�),              �= 1,⋯ ,�     (5) 

 

�̇(�) = � ��� ��(�)�������(� − �)�� − ��(�),(6)
∞

�

�

���

 

where ��  and ��  represent the populations of the uninfected target cells and infected cells of class �, respectively, 
and  �  is the population of the virus particles. Here  ��,�= 1,⋯ ,� are positive constants,    ��= (1 − ���)�̅� and  
��= �1 − ����̅�,�= 1,⋯ �. The factors  ����,�= 1,⋯ ,� account for the cells loss during the delay period. All the 

other parameters of the model have the same meanings as given in (1)-(3). The growth rate of the uninfected target 
cells of class � is given by the  function �̃�(��). The following particular forms of function �̃�(��)  have widely been 
used in the literature of virus dynamics: 

�̅�(��) = ��− ���,  

�̃�(��) = ��− ���+ �����1 −
��

��,���

�, 

where �� is the maximum proliferation rate of the target cells of class ,� and ��,���   is the maximum level of target 
cells population in the body. We mention that, if  � = 1,�� = 0 and �� = �̅� , then model (4)-(6) leads to the model 
presented in [33] and [31]. 
      The probability distribution functions  ��(�)  and  ��(�) are assumed to satisfy  ��(�) > 0 and  ��(�) > 0 and 

� ��(�)�� = � ��(�)�� = 1,� ��(�)����� < ∞
∞

�

∞

�

∞

�

 

� ��(�)����� < ∞      �= 1,⋯ ,�,
∞

�

 

where s is a positive number. Let  ��= ∫ ��(�)��� ����
∞

�
 and  ��= ∫ ��(�)�������,

∞

�
 

��≥ 0,��≥ 0, then 0< ��≤ 1  and 0< ��≤ 1,   �= 1,⋯ ,�. The initial conditions for system 
(4)-(6) take the form 

��(�) = ��(�), ��(�) = ����(�).  � = 1,⋯ ,�, 

�(�) = �����(�),��(�) ≥ 0, � = 1,⋯ ,2� + 1,  

 � ∈ (−∞,0),                                                                 (7) 
��(0) > 0,� = 1,⋯ ,2� + 1,  
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where (��(�),��(�),⋯ ,�����(�) ∈ ���(−∞,0],ℝ�
�����,  and  �� is the Banach space of fading memory type 

defined as [32]: 

  ���(−∞,0),ℝ�
����� =  {� ∈ �((−∞,0], ℝ�

����): �(�)���is uniformly  continuous  

on (−∞ ,0] and  ‖ϕ‖ = sup��� ϕ(u)e�� < ∞} 
where  �((−∞,0],ℝ�

����) is the Banach space of continuous functions mapping the interval (−∞,0] into  ℝ�
����. By 

the fundamental theory of functional differential equations [20], system (4)-(6) has a unique solution satisfying the 
initial conditions (7). 
Assumption A1 For �= 1,⋯ ,�, function ��: [0,∞) → ℝ satisfies: 
(i) ��(��)  is continuous, differentiable and ��(0) > 0, 
(ii) there exits  an  ��

� > 0 such that 

��(��
�) = 0,    ��

′(��
�) < 0 

(��− ��
�)��(��) ≤ 0,      ��≠ ��

� 
 
2.1 Non-negativity and boundedness of solutions 
   In the following, we establish the non-negativity and boundedness of solutions of (4)-(6) 
with initial conditions (7). Let � = (��, ��,⋯ ,��)� and    � = (��,��,⋯ ,��)�. 
Proposition 1. Suppose that Assumptions A1 holds true and (�(�),�(�),�(�)) be any solution of (4)-(6) satisfying 
the initial conditions (7), then �(�), �(� ) and �(�) are all non-negative for  � ≥ 0 and ultimately bounded. 
Proof. First, we prove that ��(�) >  0 for all � ≥ 0. Assume that ��(�) lose its non-negativity on 
some local existence interval [0,�] for some constant � and let  �∗  be such that �� (  �∗) = 0. From Eq. (4) we 
have �̇�(�∗) = ��(0) > 0,�= 1,⋯ ,�.  Hence ��(�) < 0 
for some  � ∈ (�∗ − �,�∗),  where � > 0 is sufficiently small. This leads to a contradiction 
and hence  ��(�) > 0, for all � ≥ 0. Further, from Eqs. (5) and (6) we have 
��(�) = ��(0)����� + 

��� ����(���)
�

�

 � ��(�)�—� ��
��(� − �)�(� − �)

1 + ���(� − �)
���� 

∞

�

 

�= 1,⋯ ,�, 
�(�) = �(0)���� + 

� ��� ���(���)
�

�

�

���

� ��(�)�������(� − �)����.
∞

�

 

Then similar arguments can easily be used to show that ��(�) ≥ 0 and  �(�) ≥ 0 for all  � ≥ 0. 
Next we show the boundedness of the solutions. Assumption A1 and Eqs. (4) imply  that  lim ����→∞��(�) ≤ ��

�. 

If follows that ∫ ��(�)��� ����(� − �)�� ≤ ����
� .

∞

�
 

Let ��(�) = ∫ ��(�)��� ����(� − �)�� + ��(�)
∞

�
, 

�= 1,⋯ ,�,��= �����∈��,��
����(��) and  ���≤ min ���,

��

��
�� , then 

�̇�(�) = � ��(�)��� ��(�����(� − �)� −   
����(� − �)�(� − �)

1 + ���(� − �)
��               

∞

�

 

+ � ��(�)��� ��
����(� − �)�(� − �)

1 + ���(� − �)
�� − ����(�),

∞

�

 

≤ ����− ����(�) ≤ ����− ����(�) + ����− ���� ��(�)��� ����(� − �)��

∞

�

 

≤ 2����− �����(�). 

Hence  lim ����→∞��(�) ≤ �� , where ��=  2���� /��� .  Since  ∫ ��(�)��� ����(� − �)�� > 0,
∞

�
 

we get lim ���  
�→∞

��(�) ≤ ��. On the other hand, 

�(�) ≤ � ���� � ��(�)������� − ��= � ������ − ��,

�

���

∞

�

�

���

̇

 

then ��� ����→∞�(�) ≤ �∗,  where �∗ = ∑
������

�
 .�

���  Therefore,  �(�),�(�)   and   �( �)  are ultimately 

bounded. 
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2.2 Steady states 
     Assumption A1 ensures that system (4)-(6) has an uninfected steady state   �� = (��,��,��), where  ��

� is the 
solution of  ��(��

�) = 0,��
� = 0  and �� = 0. In addition to ��, the system can has a positive infected steady state  

��(�∗,�∗,�∗). The coordinates of the infected steady state, if they exist, satisfy the equalities: 

��(��
∗) =

����
∗�∗

�����∗ ,    ����
∗=��

����
∗�∗

�����∗  ,    �=1,⋯ ,�      (8) 

��∗ = ∑ ������
∗�

��� .                                                 (9) 
The basic reproduction number of system (4)-(6) is given by 

�� = � ��= �
����������

�

���

�

���

�

���

,                         (10) 

where �� is the basic reproduction number for the dynamics of the interaction of the virus only with the target cells 
of class �. 
2.3 Global stability analysis 
      In this section, we prove the global stability of the uninfected and infected steady states of system (4)-(6) 
employing the method of Lyapunov functional which is used in [25] for SIR epidemic model with distributed delay. 
Next we shall use the following notation: � = �(�), for any   � ∈ {��,��,�,�= 1,⋯ ,�}.   We also define a 
function  �: (0,∞) → [0,∞)  as 

 �(�) = � − 1 − ln �.  
It is clear that �(�) ≥ 0 for any � > 0 and � has the global minimum �(1) = 0. 
Theorem 1. If  �� ≤ 1 and Assumption A1 holds true, then  �� is GAS. 
Proof. Define a Lyapunov functional ��  as: 

��� � �����
�� �

��

��
�� +

1

��

��+
��

��

� ��(�)��� ���
��(� − �)�(� − �)

1 + ���(� − �)
����

�

�

+
��

����

� ��(�)������ ��(� − �)����

�

�

∞

�

∞

�

�

�

���

+ �, 

where  ��=
������

��
 

The time derivative of   ��  along the trajectories of (4)-(6) satisfies 

���

��
= � ����1 −

��
�

��

� �(��(��) −
�����

1 + ���
�

�

���

+
��

��

� ��(�)��� ��
��(� − �)�(� − �)

1 + ���(� − �)
�� −

��

��

��

∞

�

+
��

��

� ��(�)��� ���
���

1 + ���
−

��(� − �)�(� − �)

1 + ���(� − �)
�

∞

�

�� +
��

����

� ��(�)��������− ��(� − �)���

∞

�

�

+ � ��� ��(�)�������(� − �)�� − ��.

∞

�

�

���

 

Collecting terms we get 

���

��
= � ����1 −

��
�

��

� ��(��) +
����

��

1 + ���
�

�

���

− �� 

= � ���1 −
��

�

��

�

�

���

��(��) − ��+ ���
����������

�

���(1 + ���)

�

���

 

  
0
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1
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If 0 1R  and Assumption A1 is satisfied, then 1 0
dW

dt
 for all �,� > 0. By Theorem 5.3.1 in [20], the solutions 

of system (4)-(6) limit to M.the largest invariant subset of 1 0
dW

dt

 
 

 
. Clearly, it follows from (11) that 

1 0
dW

dt
 if and only if � = �� � = 0. Noting that �  is invariant, for each element of   � we have  � = 0, 

then �̇ = 0 . From Eq. (6) we drive that 

0= �̇ = � � ��(�)

∞

�

�

���

����� ����(� − �)�� 

This yields ��= 0. Hence  
���

��
= 0 

if and only if � = �� ��= 0 and � = 0. From LaSalle.s  invariance principle, �� is GAS. 

Assumption A2. For = 1,⋯ , , function   satisfies: 

�1 −
∗

� ( ( ) − ( ∗ ))  ≤ 0  for all  > 0  

Theorem 2. If 1exists and Assumptions A1-A2 hold true, then 1 is GAS. 
Proof.  We construct the following Lyapunov functional 

2 = � [ ∗

�1

� ∗ � +
1 ∗ � ∗ � + 

1
 

∗ ∗

1 + ∗ � ( ) �

∞

0

                

� �
( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))
�

0

 

+
∗

� ( ) � � �
( − )

∗ �

0

∞

0

 ] 

+ ∗ � ∗� .                                                    

Differentiating with respect to time yields 

2
= �  [�1 −

∗

�

�1

� ( ) −
1 +

� 

+
1

�1 −
∗

� � � ( ) �
( − ) ( − )

11 + ( − )

∞

0

− � 

+ � ( ) � (
1 +

−
( − ) ( − )

1 + ( − )

∞

0

 

+
∗ ∗

1� ∗ ln �
( � ) ( � )(1� )

(1� ( � ))
�) d  

+ � ( ) � ( − ( − )

∞

0

 

+y
i
∗ ln �

( − )
�) ]+ �1 −

∗

� ×                   
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�� � ( ) � ( − ) −

∞

0�1

�. 

Collecting terms we obtain 

2
= � [�1 −

∗

�

�1

( ) +
∗

1 +
 

− � ( ) �   
( − ) ( − ) ∗

1 + ( − )

∞

0

+ ∗  

+
1

 
∗ ∗

1 + ∗ � ( ) �

∞

0

                   

 

ln �
( − ) ( − )(1 + )

(1 + ( − ))
�  

+
∗

� ( ) � ln �
( − )

�

∞

0

 ] 

− −
∗

� � ( ) �

∞

0

( − )

�1

+ ∗. 

Using the infected steady state conditions (8)-(9), and the following equality 

= ∗
∗ = ∗ � ∗

�1

= ∗ � ∗

�1

 

we obtain 

2
= � ��1 −

∗

�� ( ( ) − ( ∗

�1

)) 

+ ∗ �1 −
∗

� + ∗ (1 + ∗)
∗(1 + )

 

− 2
∗ � ( ) �

∗ ( − ) ( − )(1 + ∗)
∗ ∗(1 + ( − ))

 +

∞

0

∗  

+ 2
∗ � ( ) �

∞

0

ln �
( − ) ( − )(1 + )

(1 + ( − ))
�  

+ ∗ � ( ) �

∞

0

ln �
( − )

� − ∗
∗ 

− ∗ � ( ) �
∗ ( − )

∗
�+ ∗ �

∞

0

.                        (12) 

Then collecting terms of (12) and using the following equalities 

ln �
( − ) ( − )(1 + )

(1 + ( − ))
� =         

ln �
∗ ( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))
� + ln �

∗

� 

+ ln �
∗

∗ � + ln �
1 +

1 + ∗� ,                 

ln �
( − )

� = ln �
∗

∗ � + ln �
∗ ( − )

∗ �, 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

1506 

 

ln �
∗

∗ � + ln �
∗

∗ � = ln(1) = 0. 

We obtain 

2
= �

�1

��1 −
∗

� ( ( ) − ( ∗ )� )        

+ ∗ �1 −
∗

� +
2 ∗                            

+ ∗ �
(1 + ∗)
∗(1 + )

− ∗� − 2
∗              

� ( ) �
∗ ( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))

∞

0

 

+ 2
∗ � ( ) �

∞

0

×                              

�ln �
∗ ( − ) ( − )(1 + ∗

∗ ∗�1 + ( − )�
� + ln �

∗

�� 

�+ ln �
∗

∗ � + ln �
1 +

1 + ∗� � + ∗ × 

� ( ) � �ln �
∗

∗ � + ln �
∗ ( − )

∗ ��

∞

0

 

�− ∗ � ( ) �
∗

∗  

∞

0

  �                  (13)            

Eq.(13) can be rewritten as  

2
= �  ��1 −

∗

�� � ( ) − ( ∗ )� 
�1

    

+ ∗ �
∗

− 1 − ln �
∗

�� + ∗ × 

�−1 +
(1 + ∗)
∗(1 + )

− ∗ +
1 +

1 + ∗� 

− ∗ �
1 +

1 + ∗ − 1 − ln �
1 +

1 + ∗�� 

− ∗ � ( ) � ×           

∞

0

 

� 
∗ ( − ) ( − )(1 + ∗)

∗ ∗�1 + ( − )�
− 1� 

− ln ��
∗ ( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))
� �  

− ∗ � ( ) � ×                       

∞

0

 

��
∗ ( − )

∗ − 1 − ln �
∗ ( − )

∗ ��  �. 

Using the following equality 

−1 +
(1 + ∗)
∗(1 + )

− ∗ +
1 +

1 + ∗ =     
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− ( − ∗)2

∗(1 + ∗)(1 + )
 , 

we can rewrite  2  as: 

2
= �

�1

��1 −
∗

� ( ( ) − ( ∗ )� )   

+ ∗ − ( − ∗)2

∗(1 + ∗)(1 + )
         

+ ∗ �
∗

� + ∗ �
1 +

1 + ∗� 

+
∗

2 � ( ) � ×

∞

0

 

�
∗ ( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))
�    

�+
∗

� ( ) � �
∗ ( − )

∗ �

∞

0

 �. 

It is easy to see that if Assumption A2 is satisfied and  
 

∗ , ∗ , ∗ > 0, = 1,⋯ , , then 2 ≤ 0.  By Theorem 5.3.1 in [20], the solutions of system (4)-(6) limit 

to  , the largest invariant subset of  � 2 = 0�. It can be seen that  2 = 0 if and only if  =  
∗ , = ∗,  

and  = 0  i.e., 
∗ ( − ) ( − )(1 + ∗)

∗ ∗(1 + ( − ))
=

∗ ( − )
∗ = 1 

   For almost all ∈ [0,∞).                                    (14)   

If  = ∗ then from (14) we have  = ∗ , and hence  2  equal to zero at 1. LaSalle’s invariance principle 

implies global stability of 1. 
 
3 Conclusion 

In this paper, we have proposed a virus 
dynamics model describing the interaction of the 
virus with n classes of target cells taking into account 
the saturation infection rate. Two types of distributed 
time delays describing time needed for infection of 
target cell and virus replication have been 
incorporated into the model. The global stability of 
the uninfected and infected steady states of the model 
have been established by using suitable Lyapunov 
functionals and LaSalle invariant principle. We have 
proven that, if the basic reproduction number is less 
than unity, then the uninfected steady state is GAS 
and if the infected steady state exists then it is GAS.   
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Abstract: It is a great challenge for researchers to select plant species in terms of their physiological and root 

properties for vegetation on slope. Therefore, this study was aimed to investigate the physiology and root profile of 

four selected tropical plants namely Leucaena leucocephala (LL), Adenanthera pavonina (AP), Peltophorum 

pterocarpum (PP) and Pterocarpus indicus (PI). The species studied were grown in three different types of soil; 

slope, clay and sandy, under greenhouse conditions. Outstanding physiological performance, as measured by 

chlorophyll fluorescence, the photosynthetic rate, the biomass production and growth rate were observed to be the 

highest in LL, followed by PP, AP and PI. In terms of the root profiles, LL exhibited a higher root length (450%), 

volume (500%), and root biomass (600%) than PI. The root biomass values of the species studied was highly 

correlated with the soil moisture content (R2=0.83). Overall results suggested that L. leucocephala exhibited 

outstanding physiological performance and root profiles and can be a potential plant for soil reinforcement. 
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1. Introduction 

Vegetation has been widely used as a tool 

to improve slope stability and protect riverbanks. 

The relationship between vegetation and soil 

reinforcement are complex and involve such factors 

as the combination of soil type, plant coverage and 

soil moisture content (Normaniza et al., 2008; 

Nordin et al., 2011). In addition, each species has 

its own physiological mechanism, including root-

soil interaction, for the capacity to survive under 

different conditions and level of soil nutrients 

(Stokes et al., 2009). Each plant can perform many 

functional roles and contribute to slope but certain 

types of plants are better than others depending on 

the desired functions including soil reinforcement, 

water uptake and surface protection (Normaniza et 

al., 2008). Accordingly, native species are often 

better adapted to weather conditions within their 

native range than exotics species (Schnitzlera et al., 

2007; Normaniza and Barakabah, 2011). Therefore, 

the screening of native plant species in observing 

their potential characteristics as a slope plant e.g., 

higher growth rate and highly branched root 

systems for soil reinforcement is crucial.  

Several researchers have formulated a set 

of criteria which are more related to plant 

physiology and root biomass production for the 

selection of best plant species (Stokes et al., 2009). 

For example, based on previous species selection, 

slope plants should possess a high growth rate, 

photosynthetic rate, leaf area index (LAI) value, 

fine roots length and an extensive root system, 

which leads to enhanced water uptake, reinforced 

soil, and increased shear strength by binding soil 

particles (Stokes et al., 2009; Normaniza et al., 

2008; Normaniza and Barakabah, 2011). Mafian et 

al. (2009) showed that the reinforcement of soil by 

vegetation is a highly promising solution and that 

this approach would be more beneficial if the 

species displayed the appropriate mechanical 

(through the reinforcement of the soils by plant 

roots), hydrological (through the reduction in 

runoff and by keeping the slope relatively dry) and 

environmental properties through the increase in 

carbon sequestration to reduce the rising carbon 

dioxide levels in the atmosphere (Syed and Iqbal, 

2007). Eschenbach et al. (1998) and Marron et al. 

(2007) explained that the leaf chlorophyll, nitrogen, 

and carbon contents were the vital parameters in 

evaluating high-yielding species. Poorter and 

Bongers (2006) compared the leaf traits and plant 

performance of 53 co-occurring tree species in a 

semi-evergreen tropical moist forest community 

and demonstrated that leaf traits are good indicators 

of plant physiological performance. However, other 

parameters (leaf chlorophyll fluorescence, leaf 

potassium content, root length, root volume, and 

root tensile strength) and factors (correlation among 

root biomass, soil moisture content and leaf area 

index) have to be considered to understand the 

actual function of the plant as slope colonizer 

(Jiang et al., 2006), as plant physiological and root 

behaviors are interrelated. In relation to this, the 

development of shoots and roots can also be 

considered to be influenced by the soil type. It is 

also reported that the soil density, hydraulic 

http://www.lifesciencesite.com/
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conductivity and soil water relation affect the 

growth of roots (Laboski et al., 1998). Thus, the 

root profiles and soil water relation are referred as 

vital parameters to predict the slope stability and 

soil erosion rate (Normaniza and Barakabah, 2006). 

It is well documented that when a plant experiences 

stress conditions (e.g., water stress and light stress), 

the performance can be either increased or 

decreased (Niinemets, 2010; Araus et al., 2002). 

Hence, a higher physiological performance with 

root profiles of the plant can indicate a healthy 

species (an individual) and help to select a potential 

species. 

Therefore, this study was performed to 

assess the plant physiological and root properties of 

four selected species in different soil types, to 

deduce some correlations among the parameters 

studied and to determine the two best potential 

species. 

2. Material and Methods 

Experimental site, soil and plant materials: 

Three types of soil (clay, sand and slope soil) and 

four native legume tree species, LL, AP, PP and PI, 

were selected for this experiment. Seeds were 

collected from the Forest Research Institute of 

Malaysia (FRIM) and grown in an open-ended 30 

cm PVC pipe. Individually, each type of soil (Table 

1) was used to fill the PVC pipe (2356 cm3), with 

ten replications; 120 seedlings [3 (three types of 

soil) ×10 (replication) ×4 (species)] were grown. 

The experiment was conducted for six months 

under glasshouse conditions (temperature of 21-

32°C, average 12-h photoperiod, maximum PAR of 

2100 µE m-2 s-1 and relative humidity of 60-90%) at 

the Plant Physiology Garden, University of Malaya. 

The plants were arranged in a completely 

randomized design (CRD), with 30 cm row to row 

distances and 30 cm plant to plant distances. The 

plants were irrigated once every two days to avoid 

water stress. 

Plant height and biomass: The plant height 

and stem diameter were measured at six months of 

growth using a measuring tape and Vernier 

calipers, respectively. The shoot and root dry 

biomass (oven-dried at 80°C for 48 hours) were 

determined using a balance (Model-Mettle PJ3000, 

Japan) after six months of growth. 

Measurements of photosynthesis, 

transpiration rate, stomatal conductance and 

chlorophyll content: The photosynthetic rate, 

transpiration rate and stomatal conductance of the 

plants were measured using the Portable 

Photosynthesis System (Model LI-6400XT, USA) at 

six month of growth. The chlorophyll content was 

measured using a portable chlorophyll meter 

(SPAD-502, Minolta, Japan). 

 

Table 1: Properties of the soils used in this present 

study. 
Soil properties Slope soil Clay soil Sand soil 

Specific 

gravity 

2.62 2.68 2.0 

Dry unit 

weight 

(kN/m3) 

13.1 13.3 10.5 

Soil Field 

Capacity 

20.3 % 32.7 % 29.9 % 

pH 4.45 3.94 5.51 

Color 6/8/Hue 10 

[Bright 

yellowish 

brown] 

5/3/Hue 2.5 

Y 

[Yellowish 

brown] 

5/4/Hue 

7.5 YR 

[Dull 

brown] 

Type  Size 

distribution 

Size 

distribution 

Size 

distribution 

 500 to1.0 mm 12.165 % 0 % 65.36 % 

250 to 500 

mic 

29.45 % 32.12 % 17.02 % 

100 to 250 

mic 

38.58 % 21.4 % 11.42 % 

50 to100 mic 13.14 % 27.53 % 4.5 % 

<2 to 50 mic 6.64 % 18.93 % 1.67 % 

 

Measurements of chlorophyll 

fluorescence: The chlorophyll fluorescence was 

measured at 2-month intervals using a Plant 

Efficiency Analyser (Model LH36/2R, Hansatech 

Instrument Ltd., England). A leaf clip was attached 

to one of the leaves and kept in the dark for 30-45 

minutes for dark adaptation; the leaf clip was then 

oriented with the shutter plate. When light was 

applied to the leaf, the fluorescence signal was 

counted for 3 seconds and the quantum yield or 

photosynthetic yield (temperature = 28ºC, time 

range = 10 µs-3 sec) was measured. The maximal 

fluorescence (Fm) and minimal fluorescence (Fo) 

values were obtained. The yield of variable 

fluorescence (Fv) was calculated as Fm-Fo, and the 

calculation of chlorophyll fluorescence was 

determined according to the equation for Fv/Fm. 

Leaf area index (LAI) and soil moisture 

content: The leaf area index and soil moisture 

content were measured using a leaf area instrument 

(AccuPAR-LP80, UK) and portable Delta-T soil 

moisture meter (HH2 Moisture Meter, England), 

respectively, at 2-month interval. 

Potassium estimations: The most recent 

fully expanded leaves of the same age and relative 

position were collected from each treatment. One 

gram of fresh leaf tissue was ground with 5 ml 

distilled water in a mortar and then centrifuged at 
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3,500 rpm for 20 min. A sampling paper was 

placed on the sensor, and 3 to 5 drops of the 

supernatant liquid were added to the calibrated 

sensor pad (Cardy Potassium Meter, Model-2400, 

USA) until the sampling paper was saturated. After 

stabilizing (30 to 45 seconds), the measurements 

(ppm) were recorded. 

Root profiles: The root lengths of all the 

different species were determined by scanning and 

using the WinRHIZO Pro Software after three and 

six months. This software was also used to assess 

the nodulation frequency, total root length, fine 

roots and average volume of the root. 

Root tensile strength: The laboratory root 

tensile test was conducted by using Universal 

Testing Machine (Instron, Model 5582, United 

Kingdom) to determine the root tensile strength. 

The roots were cut into 10 cm in length and two 

ends of root were clamped with sand paper to avoid 

slippage during the testing. The roots were pulled 

up vertically at 500 mm/min in the testing machine. 

During the test, the result data of Force and 

Extension at failure had been obtained and 

automatically generated by the software that 

connected to the Universal Testing Machine. 

Statistical analysis: The data was analysed 

using SPSS 11.5 statistical software. ANOVA was 

applied to evaluate significant differences in the 

studied treatments. The LSD (p <0.05) was 

calculated using the error mean squares of the 

analysis of variance. The correlation test among 

parameters (root biomass, soil moisture content and 

leaf area index) studied was analyzed using 

Microsoft Excel. 

 

3. Results 

Biomass production: The influence of 

different soil types on the biomass production was 

measured at the 6th month (Table 2). The biomass 

production of LL was observed to be the highest 

amongst the species evaluated, followed by PP, AP 

and PI. In the sandy soil, the reductions in the root 

weights of AP and PP might be attributable to 

lower shoot growth. PP demonstrated the second 

highest shoot-root biomass in the slope soil. 

 

Table 2: Shoot dry weight (SDW) and root dry 

weight (RDW) was measured in 6th months. 

 
Species SDW   RDW   

 Clay Sand Slope Clay Sand Slope 

LL 15ay 19ax 17ax 5aby 7ax 5by 

AP 10bx 5byz 10cx 4cx 2cz 4cy 

PP 10by 4bz 14bx 5ax 3by 6ax 

PI 2cy 5bx 3dx 0.9dy 1dx 1dxy 

The values of plant height and stem 

diameter were significantly (p < 0.05) higher for 

LL, followed by PP, AP and PI (Fig. 1 and Fig. 2). 

A higher plant height (13%) for LL was observed 

in the sandy soil than those in clay soils, whereas 

AP and PP species showed lower values in the 

sandy soil than clay. Thus, the plant growth or 

shoot biomass was presumably associated with the 

root growth and biomass production. 

 
Fig. 1. Plant height of four species was affected by 

different types of soils. [Leucaena leucocephala 

(LL), Adenanthera pavonina (AP), Peltophorum 

pterocarpum (PP), and Pterocarpus indicus (PI)]. 

For the same types of soil with the different 

species, different letters (a-d) showed significantly 

different (p < 0.05, ANOVA). For the same species 

with the different soil types, different letters (x-z) 

showed significantly different (p < 0.05, ANOVA). 

 
Fig. 2. The effects of different soils on the plant 

stem diameter. Different letters were significantly 

different (p < 0.05, ANOVA). 

Leaf chlorophyll content and chlorophyll 

fluorescence: The leaf chlorophyll content is one of 

the most important parameters in determining the 

photosynthetic rate (Rong-hua et al., 2006). The 

high chlorophyll content was observed in LL in all 

soil types and attributed to a enhanced capacity of 

the plant to utilize the existing soil nutrients (Fig. 
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3). Low chlorophyll content was observed for AP 

grown in sandy soil. Consequently, the plant height 

was the smallest in the sandy soil versus the clay 

and slope soils. Additionally, in sandy soil, LL 

showed a higher chlorophyll fluorescence by 19, 17 

and 9 % than AP, PP and PI, respectively. This was 

due to the higher capability of LL to transport 

electrons through PSII (Fig. 4). In the sandy soil, 

AP and PP showed lower chlorophyll fluorescence 

values (0.7 and 0.71, respectively) due to their 

inability to metabolize normally. Therefore, the 

plant shoot and root biomass values were also 

lower in the sandy soil than in the slope and clay 

soils. Furthermore, the lower chlorophyll 

fluorescence and smallest plant sizes in the sandy 

soil indicated that the leaves were less efficient in 

utilizing light energy, which ultimately led to a 

decline in the growth of the plants. LL showed an 

excellent chlorophyll fluorescence (0.83) value in 

the sandy soil, reflecting its outstanding 

photosynthesis capability, which could result in a 

faster growth of this species. Therefore, the 

chlorophyll fluorescence represents a parameter to 

recognize better performance species. 

 
Fig. 3. Relative chlorophyll content (SPAD) was 

recorded during the 6th month of four different 

species. 

 
Fig. 4. Relative chlorophyll fluorescence of 

different species was measured at two-month 

interval. Different letters were significantly 

different (p < 0.05, ANOVA). 

 

Photosynthesis, transpiration and stomatal 

conductance: In the sandy soil, the photosynthetic 

rate of LL was remarkably high, with a value that 

was twice those of AP and PP (Fig. 5); LL also 

grew very well in both clay and slope soils. 

Although PP grew well, displaying a high 

physiological performance in the slope soil, it did 

not grow well in the sandy soil. This finding is due 

to the lower rate of photosynthesis, which have 

affected its normal physiological activities, such as 

plant growth. The total photosynthesis and 

transpiration rates were significantly (p < 0.05) 

higher for LL in all soil types, whereas 

photosynthesis and transpiration were significantly 

lower in the sandy soil for both AP and PP (Fig. 6). 

This result was due to the highly reduced 

chlorophyll content of the leaves or species-specific 

variations in photosynthesis, transpiration and 

stomatal conductance (Fig. 7). 

 

 
Fig. 5. Photosynthetic rate in different species. 

Different letters were significantly different (p < 

0.05, ANOVA). 

 

 
Fig. 6. Transpiration rate of different species. 

Different letters were significantly different (p < 

0.05, ANOVA). 
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Fig. 7. Stomatal conductance of different species. 

Leaf area index (LAI): LAI is considered 

to be a value of the leaf area per unit area of land. 

The results showed that there were significant (p < 

0.05) differences among the soil types and species. 

The LAI values for LL and PP were increased by 

20% and 15%, respectively, compared to PI (Fig. 

8); PI displayed the lowest LAI values in all of the 

soil types, which was due to the lower growth rate. 

LL showed a higher (163%) LAI than PI in sandy 

soil, which is due to the better physiological 

performance (especially with regard to 

photosynthesis and chlorophyll fluorescence). PP 

also showed a high LAI value in the slope soil that 

was almost similar to that for LL. The higher LAI 

of PP was possibly attributable to the high 

photosynthetic activity and growth. AP, PP and PI 

showed lower LAI values than LL in the sandy soil, 

a result that was due to their lower growth rates and 

photosynthetic activities. 

 
Fig. 8. Evaluation of the leaf area index (LAI) of 

different species in the 2nd, 4th and 6th months. 

 
Fig. 9. Measurement of soil moisture content (%) of 

different species at the 2nd, 4th and 6th months. 

 

Soil moisture content (%): The initial 

moisture content of three different soils is referred 

to as the water-holding capacity (Tripathi et al., 

2009). With the progression of time, the soil 

moisture content was more related to the presence 

of the plant species, plant height and root biomass. 

The three types of soil showed a similar downward 

trend for this parameter. A Comparatively lower 

moisture content (47%) was found for PP than PI in 

the slope soil (Fig. 9). The sandy soil contained a 

high moisture, even though it does not have the 

capacity to hold water like clay does, and this was 

due to the low plant growth and root-shoot 

biomass, especially for AP and PI, the conservative 

water-use strategies by the plants or the regular 

irrigation. 

Potassium contents: The potassium 

content was higher (75%) in LL than AP in sand 

soil. For AP and PP, the potassium content was 

significantly (p < 0.05) lower in the sandy soil than 

the slope and clay soils. The high level of 

potassium allowed increased photosynthesis. 

Therefore, the high potassium contents were 

observed in LL leaves (Table 3). 

 

Table 3: The leaf potassium content (ppm). 

Different letters were significantly different (p < 

0.05, ANOVA). 

 
Species Potassium    

 Clay Sand Slope 

LL 53.6±0.8ax 56±1.15ax 54.33±3.2ax 

AP 44.3±1.8bx 32.66±2.9by 43.66±0.8bx 

PP 45.6±1.2bx 34.33±2.6by 48±3abx 

PI 45.6±0.88bx 52±2.3ax 47±2.5abx 

 

Potassium deficiency in AP and PP were 

observed in the sandy soil and resulted in low plant 

canopy (LAI). Concerning the effect of potassium 

on the leaf, it has been shown by Maria et al. 

(2008) that potassium stress leads to reduce 

stomatal opening, which also reduces plant 

productivity. It is well documented that the key role 

of potassium is to act as a catalyst for many 

enzymatic processes and regulate the water use of 

the plant. A lack of potassium in the leaf can reduce 

the net CO2 assimilation rate, increase the leaf 

respiration and control the photosynthetic rate in 

many woody ornamental plants and crops (Egilla 

and Davies, 1995; Basile et al., 2003). 
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Table 4: Nodule frequency of the studied species in 

different soils. Different letters were significantly 

different (p < 0.05, ANOVA). 

Species  Nodule  

 Clay Sand Slope 

LL 63±7.8z 182±8.9x 102±9y 

AP No No No 

PP No No No 

PI 7.3±1.8z 82±2.9x 21±2y   

 

Root nodulation: After six months of 

growth, nodules were found only in LL and PI. The 

number of nodules of these legume species was the 

highest in sand soil (Table 4). This was due to the 

symbiotic relationships between sand soil microbes 

and these leguminous species. 

Root profiles: LL had a higher root length 

(450%) and volume (500%) than PI in sand soil 

(Fig. 10 and Fig. 11). Consequently, LL also had a 

higher root biomass than PI in sand soil (Table 2). 

High root lengths and volumes maximize the soil-

root interface and water uptake rate. Therefore, LL 

showed a lower moisture content than PI. Whereas, 

the root tensile strength of four different tree 

species were exhibited in Table 5. The results 

showed that there was a significant difference (p < 

0.05) of root tensile strength amongst the species 

studied. The root tensile strength of species studied 

provide information that LL roots will be able to 

supply better ductility to the root-soil composite 

with a higher ability to reinforce soil (Nordin et al., 

2011). Stokes et al. (2009) documented that high 

tensile strength of roots will be able to show more 

resistant in tension during slope failure. Thus, this 

property of LL roots would ultimately increase in 

share strength of the root-soil composite in the 

natural slope condition. 

 

4. Discussion 

Relationship of plant biomass and 

physiological characteristics: The differences in the 

plant biomass production and nodule formation 

among the different soil types are shown in Figure 

12 and Table 4, respectively. Higher shoot dry 

weights (SDW) were observed for LL and PP, 

presumably due to their higher root dry weight 

(RDW). In contrast, the plant height and root 

biomass were significantly (p < 0.05) lower for PI 

grown in all types of soil. PP showed low 

photosynthesis (43%) and chlorophyll florescence 

(7%) in the sandy soil, which was due to the low 

shoot biomass that contain low levels of 

chlorophyll content per unit leaf area for the 

interception of sunlight for photosynthesis (Jordan 

and Smith, 1993). Jordan and Smith (1993) also 

reported that low canopy may less effectively 

capture CO2 molecules. Moreover, AP had also low 

photosynthetic rates and LAI values, despite 

growing in a high soil moisture (Fig. 9) in the 

sandy soil, a result that could be due to low root 

biomass. It was found that LL and PI contain more 

roots and produce more nitrogen-fixing nodules in 

the sandy soil than the clay and slope soils, which 

is due to more internal metabolism. 

 
Fig. 10. Effect of different soils on the total root 

length of different species. 

 

 
Fig. 11. Total root volume of different species was 

affected by different soil type. Different letters 

were significantly different (p < 0.05, ANOVA). 

 

The production of nodules resulted in 

more nitrogen fixation, leading to better 

physiological performance (Antolin et al., 2010). 

Nitrogen-related symbiosis with plants generally 

function effectively in the presence of nodules and 

fine roots, with microorganisms fixing atmospheric 

nitrogen. However, McKey (1994) reported that 

nitrogen fixation developed in legumes to maintain 

their internal nitrogen demand and not because of a 

low nitrogen content in the soil. Therefore, 

nodulation formation increased with the increasing 
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of plant age and biomass to support metabolism 

(Table 4). It can be assumed LL and PI had strong 

symbiotic relationships that allowed these species 

to produce more nodules as the plant grew. A 

higher number of nodules were observed for LL 

and PI growing in the sandy soil. Consequently, 

higher shoot and root biomass values were 

observed in the sandy soil than in the clay and slope 

soils. We suggest that nodulation also supported the 

higher photosynthetic rates of LL and PI in the 

sandy soil, whereas the sandy soil was less 

beneficial for AP and PP. Therefore, this finding 

provided a well idea of root-shoot relationship. It 

seemed that root growth promoted the shoot growth 

or LAI (Fig. 8). Therefore, the presence of more 

root biomass for LL was arguably associated with a 

higher water uptake and concomitantly high rates 

of photosynthesis and transpiration. Additionally, 

Kumar et al. (2010) described that high values of 

root length and biomass are the most promising 

characteristics for better physiological 

performance. Whereas, Tognetti et al. (2009) 

described that a high root biomass would be 

beneficial for water absorption and to increase 

water movement from the soil to plant tissue. Root 

biomass is also an important criterion for root 

influence on soil reinforcement for example soil 

anchorage. In the presence of a large plant size and 

LAI, the effects will be more beneficial in reducing 

the soil moisture content via transpiration. Similar 

results were reported by Cairns et al. (1997) who 

described that a reduction of the soil moisture 

content was due to the presence of more root and 

shoot biomass. Shaozhong et al. (2002) also 

showed that more root biomass most likely leads to 

a higher water uptake by roots. 

 

 
Fig. 12. Plant profiles after six months of growth. 

Slope Soil=a, Sand Soil=b, and Clay Soil=c 

 

Root profiles and correlation between root 

biomass and soil moisture: In terms of root profiles, 

LL exhibited the highest (176%) root tensile 

strength. This study suggested that LL has added 

value as a good potential plant for soil 

reinforcement works as it exhibited outstanding 

root mechanical (tensile strength) properties. Root 

tensile strength also contributes to tree anchorage. 

It is well documented that high root tensile strength 

possessed tree showed more resistance to 

overturning (Stokes et al., 2009; Nordin et al., 

2011). This property of roots would eventually 

increase soil shear strength by producing a 

composite material, soil and roots. Thus, root 

tensile strength gives an idea to predict the species 

contribution to soil reinforcement. Therefore, root 

tensile strength is a useful tool in selecting potential 

tree species. In the present study, LL and PP 

possessed a higher quantity of fine roots in the 

range of 0.5-1.5 mm (Fig. 13). It is well 

documented that fine roots increased the efficiency 

of soil binding between the soil particles and 

improved cohesion (Stokes et al., 2009; Nordin et 

al., 2011). It is also suggested that fine roots 

increased the hydrological properties via their 

capability to absorb sufficient water, thus lowering 

the risk of landslides and erosion (Shaozhong et al., 

2002). 

 

 
Fig. 13. The effect of different soils on the total fine 

root length of different species and fine root length 

according to various diameter classes; fine roots 

(>0.0–2.0 mm) and thin roots (>2.0–10.0 mm). 
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Table 5: Root tensile strength (RTS) of four tree 

species (Different letters showed significantly 

different at p < 0.05, ANOVA). 

 

 

 

 

 

 

 

 

 
Fig. 14. Positive correlation between leaf area 

index and root dry weight. 

 

There is a positive correlation (R2=0.58) 

between the plant LAI and root biomass (Fig. 14), 

implying that the belowground biomass would be 

higher if the aboveground biomass was higher. 

Conversely, the soil moisture content (%) and root 

biomass are negatively correlated (Clay: R2=0.89; 

Sandy: R2=0.45; Slope: R2=0.83) (Fig. 15), 

implying that a higher belowground biomass is 

associated with a lower soil moisture content (%). 

Therefore, increased root biomass, e.g., fine roots 

(0 to 2 mm), is greatly beneficial in absorbing 

excess soil water and moving water to the 

atmosphere via transpiration (Rosado et al., 2011). 

The removal of excessive water would lead to 

drying of the soil and a greater stability of the soil.  

Screening the potential species using their 

physiological and root properties: Chlorophyll 

fluorescence is the light that can be re-emitted after 

being absorbed by the chlorophyll molecules of 

leaves. Light energy, which is absorbed by 

photosystem II (PSII), can be converted to chemical 

energy to drive photosynthesis. The chlorophyll 

fluorescence might reflect whether the plant has 

suffered stress, such as extreme temperature, light 

and water availability or lack of nutrients. Stress 

conditions can reduce the ability of a plant to 

metabolize normally and, consequently, reduce the 

chlorophyll fluorescence value. Therefore, the 

assessment of plant physiology by measuring the 

chlorophyll fluorescence is well documented. 

Moreover, the chlorophyll fluorescence can also 

indicate an imbalance between the assimilation of 

light energy by the leaves and the use of energy 

during photosynthesis (Rong-hua et al., 2006). 

 
Fig. 15. Negative correlation between soil moisture 

content and root biomass. 

In many plant species, an optimal 

chlorophyll fluorescence value is approximately 

0.8, and this value indicates healthy plants 

(Calatayud et al., 2002). Values of approximately 

0.81-0.83 for LL in each soil type suggested that 

this species had a better photosynthetic or light 

reaction ability than the other species. High 

photosynthesis implies that the plant is more 

efficient in utilizing light for enhancing growth. 

Therefore, the plant is also more likely to grow 

faster. This is essential for slope soil colonizer 

(Normaniza and Barakabah, 2006). Additionally, 

root biomass, length volume, and tensile strength 

are also an important criterion for soil 

reinforcement for example root-soil interaction. In 

addition, the LAI, chlorophyll content, and growth 

rate were the most important parameters for 

assimilation (Normaniza et al., 2009). The leaf 

potassium content is related to the ability of the 

plant to fix carbon, the carbon sink potential and 

the conversion of CO2 into photosynthate. 

Furthermore, the shoot biomass and LAI of the 

plant influenced the level of chlorophyll pigments. 

A high chlorophyll content resulted in high 

photosynthesis and plant biomass production. Fast-

growing species, such as LL, had high potassium 

Species RTS (MPa) 

 Slope soil 

LL 92.6±7a 

AP 44.5±8c 

PP 63.3±7b 

PI 35.5±2d 
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contents in their leaves (Table 3), resulting in better 

physiological activities. Hence, overall higher value 

(studied physiological and root parameters) of a 

species can indicate a comparatively healthy 

species among the present plants. According to the 

observations, LL showed the highest performance 

in the sandy soil, and PP showed the second highest 

performance in the slope soil. The higher plant 

growth and root profiles of LL and PP 

demonstrated remarkable characteristics that are 

essential for soil reinforcing plants. 

 

5. Conclusion 

The species studied were evaluated on 

their physiological characteristics such as the 

photosynthetic rate, transpiration rate, chlorophyll 

florescence, chlorophyll content and growth rate 

and root profiles, such as root tensile strength, fine 

roots, root biomass, root volume and root length. 

This screening process will assist to select a plant 

species which showed comparatively better 

physiological and root profiles or reinforcement 

(root length, volume and tensile strength) 

characteristics. A higher physiological performance 

such as plant growth, photosynthetic rate and 

chlorophyll florescence and root profiles such as 

number of fine roots, root length, and root tensile 

strength were observed in LL which leaded to this 

species in selecting as potential plants. In 

conclusion, based on our screenings, L. 

leucocephala grown in sandy soil exhibited the best 

performance, followed by P. pterocarpum in the 

slope soil. The root biomass is negatively correlated 

with the soil moisture content and positively 

correlated to the LAI. However, more stringent 

screening will be conducted using L. leucocephala, 

and P. pterocarpum in microenvironmental slope 

conditions to examine further their potential as soil 

reinforcing plants. 
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Abstract: Banks as the   economy monetary sectors and also due to the speed of the reflection of the policies of 
these sectors have an effective role for making economic steady growth in the whole society. Due to the variety of 
services, the assessment of bank units is complicated. The current assessment methods and the evaluation of bank 
units are empirical methods and since they are not standardized, their results in different banks are not comparable 
with each other.  In addition, these methods do not consider the efficiency of the units and only consider the output 
of the units. The methodology of the data envelopment analysis (DEA) is a scientific and nonparametric approach 
for evaluating efficiency or none efficiency of decision making units (DMU) which has many scientific applications 
in banks, hospitals, power stations, insurance, and also universities. In this paper, variation of input and output of an 
efficient bank with considering its efficient is verified. In this regard, strong bank efficiency is defined and the 
sensitive variations in input and output of the bank are studied in contrast with efficient banks.   
[Hadi Mohammadi Zarandini, Mohammad Reza Sheikhnabi. Sensitivity analysis of Superefficiency DEA Models 
for Iranian banks. Life Sci J 2012;9(4):1519-1526] (ISSN:1097-8135). http://www.lifesciencesite.com. 230 
 

KEYWORD: Data Envelopment Analysis, Super efficiency, Sensitive Analysis, Bank System. 
 

1- Introduction:  

One of the main issues of the economics which is 
in relation to the economic growth, price stability, and 
unemployment rate adjustment and obtain a main part 
of economic scientists attempt is to achieve efficiency 
and productivity. Achieving efficiency needs to 
consider optimum resources and factors of production. 
To consider the development of the world, 
particularly, and the rapid growth of the production, 
the revision and improvement of the methods for the 
optimum scarce resources such as raw materials, 
skilled labor, and time are the factors for units of 
enterprises to the whole economy of a country.  
     Banks as the administrators of economy monetary 
sectors with providing possible investment and 
making the capital for trade activities play an 
important role in the development of the economy of 
the country. Regarding the rapid reflection of the 
policies of this unit in the whole economy of the 
country, the control of its fulfillment can be 
significant. Without the assessment and improving the 
methods and avoid destroying the resources in banks, 
these institutes cannot be successful in fulfillment of 
their dynamic role in the economic development 
process. The available banks assessment and 
evaluation methods are frequently empirical and do 
not have any scientific background. 
     In this paper, in section 2, we study a method for 
the assessment of the banks fulfillment on the basis of 
DEA that has about two decade's antecedent. Then, in 
section 3 the sensitivity analysis of efficient units with 

considering simultaneous variations in inputs and 
outputs with efficiency are discussed. At the end, in 
section 4 the mentioned methodology is used with real 
data of 113 branches of one bank in Tehran-Iran. 
 
2- Data Envelopment Analysis 

Data Envelopment Analysis (DEA) is a 
mathematical planning method for evaluating decision 
making units (DMU). This method has been found by 
Charnes, Cooper and Rhodes (CCR) in 1978[3]. They 
developed Farrell nonparametric method that has been 
designed for evaluating (DMU) with two inputs and 
one output. They added mathematical planning and 
removed some limitations which Farrell’s method 
caused. Then, in 1984, Banker, Charnes, and Cooper 
(BCC)[2] considered very important concept of return 
to scale and developed the applied domain of DEA. In 
this way, DEA subject started and during the two last 
decades developed both in applying and theoretical 
point of view. Today, the managers use DEA as an 
effective tool for assessment of DMU revenue. DEA 
different models with input view and the output 
oriented model of DMU assess them. This systematic 
view occurred with the aid of DEA model that they, in 
turn, are basically the planning problem. Suppose that 

there are n DMU that
thj unit of s dimensional outputs 

vector ijy  produce component ijx  from m 

dimensional input. The CCR and BCC models with 
input oriented are as follow, respectively: 
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In the above models,    is a very small none 

Archimedean . 
s and 

s  are s and m dimensional 
slack variables corresponding to output and input 

constraints, respectively.   and 
i
 are the other 

variables. 
   During the recent years, the issue of sensitivity and 
stability of data envelopment analysis (DEA) result 
has been extensively studied. Some studies, Ali and 
Seiford (1993) and Smith (1997), focus on the 
sensitivity of DEA results to the variable and model 
selection. Most of the DEA sensitivity analysis studies 
focus on the misspecification of efficiency 
classification of a test decision making unit. However, 
we shall note that DEA is an external method in the 
sense that all extreme points are characterized as 
efficient. If data entry errors occur for various DMUs, 
the resulting may vary substantially (see, e.g., Sexton 
et al., 1986). In the current proposal, as in many other 
DEA sensitivity studies, we say that the calculated 
frontiers of DEA models are stable if the frontier 
DMUs that determine the DEA frontier remain on the 
frontier after the particular data perturbations are 
made for all DMUs. 
    By updating the inverse of the basis matrix 
associated with a specific efficient DMU in a DEA 
linear programming problem, Charnes et al. (1995) 
study the sensitivity of DEA model to single output 
change. This is followed by a series of sensitivity 
analysis articles by Charnes and Neralic (1990)[5] in 
which sufficient conditions preserving efficiency are 
determined.  
     Another type of DEA sensitivity analysis is based 
on super–efficiency DEA approach in which a test 
DMU is not included in reference set (Andersen and 
Petersen, 1993; Seiford and Zhu, 1999[12]). Charnes 
et al. (1992), Rousseau and Semple (1995) and 
Charnes et al. (1996) develop a super-efficiency DEA 
sensitivity analysis technique for the situation where 
simultaneous proportional change is assumed in all 
inputs and outputs for a specific DMU under the 

consideration. This data variation condition reduced  
by Zhu (1996), Seiford and Zhu (1998)[10],[11] to a 
situation where small inputs or outputs variations can 
be changed. In addition, this necessary condition for 
preserving the efficiency of the considered DMU was 
proved 
       The DEA sensitivity analysis methods are all 
developed for the situation where data variations are 
only applied to the test efficient DMU and the data for 
the remaining DMUs are assumed fixed. Obviously, 
this assumption may not be realistic, since possible 
data errors may occur in each DMU. Seiford and Zhu 
(1998) generalize the technique in Zhu (1996) and 
Seiford and Zhu (1998) to the worst-case scenario 
where the efficiency of the test DMU is deteriorating 
while the efficiencies of the other DMUs are 
improving. In their method, same maximum 
percentage data change of a test DMU and the 
remaining DMUs is assumed and sufficient conditions 
for preserving an extreme-efficient DMUs efficiency 
are determined. Note that Thompson et al. (1994) use 
the SCSC (strong complementary slackness condition) 
multipliers to analyze the stability of CCR model 
when the data for all efficient and all inefficient DMU 
are simultaneously changed in opposite directions and 
in same percentages. Although the data variation 
condition is more restrictive in Seiford and Zhu (1998) 
than that in Thompson et al. (1994), the super-
efficiency based approach may generate a larger 
stability than the SCSC method does. Also the SCSC 
method is dependent upon a particular SCSC solution, 
among other and, therefore, the resulting analysis may 
vary. 
      For the DEA sensitivity analysis based upon the 
inverse of basis matrix, is referred to Neralic (1994). It 
is well-known that certain super-efficiency DEA 
models may be infeasible for some extreme-efficient 
DMUs. Seiford and Zhu (1999) develop the necessary 
and sufficient conditions for infeasibility of various 
super-efficiency DEA models. Although the super-
efficiency DEA models employed in Charnes et al. 
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(1992) and Charnes et al. (1996) and  did not 
encounter the infeasibility problem, the models used 
in Seiford and Zhu (1998a).  Seiford and Zhu 
(1998a)[10] discovered the relationship between 
infeasibility and stability of efficiency classification. 
That is, infeasibility means that the CCR efficiency of 
the test DMU remains stable to data changes in the 
test DMU. Furthermore, Seiford and Zhu (1998b) 
[11]showed that this relationship is also true and the 
simultaneous data change case and other DEA models, 
such as BCC model of Banker et al. (1984) and 
additive model of Charnes et al. (1985b). This finding 
is critical since super-efficiency DEA models in 
Seiford and Zhu (1998b) are frequently infeasible for 
real-world data sets, indicating efficiency stability 
with respective to data variations in inputs/outputs 
associated with infeasibility. As a result, DEA 
sensitivity analysis can be easily applied if we employ 
various super-efficiency DEA models. By using  

super-efficiency DEA models, the sensitivity analysis 
of DEA efficiency classification can be easily 
achieved. Since the approach uses optimal values to 
various super-efficiency DEA models, our approach 
provides "what-if" tool to the standard DEA analysis 
kit. We are able to know what may happen to DMUs 
efficiency, if data variation occurs in all DMUs as a 
result of new strategic planning. The new sensitivity 
analysis technique can well be applied to inefficient 
DMUs if we are interested in preserving the 
inefficiency of inefficient DMUs. (see Liang, L., Zha, 
Y., Cook, W.D. and Zhu, Joe, A. in press). 

      Suppose that there are n DMU such that 
thj  unit 

of s dimensional outputs vector ijy  produce 

component ijx  from m dimensional input. The CCR 

and BCC models with input oriented as follows, 
respectively: 
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Where  very small non-Archimedean is number, 
s  and 

s  are s dimensional slack variables 

corresponding to output and input constraints, respectively,   and   are the other variables. Suppose I is a set of 
inputs data that are variable and O is a set of outputs that are also variable. In this case, we have: 
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Now for these two cases we have: 

Theorem 1: If 
*1   then the DMU remain efficient, where 

* is an upper bound of variations of 

inputs and by the above modified the follow efficiency model is obtained: 
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Theorem 2: If 1*   , then the DMU remain efficient, where 
* is a lower bound of variations of 

outputs, and by the above modified model follow efficiency models obtained as: 
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Assessment of efficiency and the analysis of 
sensitive bank system 
    In this study 113 branches of an Iranian trading 
bank are considered. In the interior classification of 
the bank, the branches are consisted in a region in 
Tehran and, therefore, all the branches are selected 
from that region and they are compared in trading and 
economic positions. In the following, the inputs and 
outputs which have been employed with the help of 
bank specialists are introduced. 
Introducing Inputs 
   The following inputs have been achieved on the 
basis of research and bank specialists (table 3): 

1- The number of personnel of each unit with 
considering a particular weight for each of 
them: 
1-1 Personnel with  high education 
1-2 Personnel with  high experience 

2- Regional position of the considered unit 
(branch) from the trade and economical view  

3- Congestion of the  branches of the other 
banks close to the under study unit  

4- Infrastructure of the considered unit 
5- Cost of the considered unit: 

5-1 Personnel costs 
5-2 Administrative costs 
5-3 Operational costs 
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       6- The number of computer terminals used in the 
considered unit 

In this study, the selected inputs with considering 
limited information are as follows: 

1- Personnel costs  
2- Number of terminals  
3- Rate of renting  
The Personnel costs are the function of the 

number of staffs and a combination of branch staffs. 
For this reason, this input has been used in place of the 
number of staffs. The number of branch computer 
terminals is the second input that is used in the same 
way as received. The cost of renting is another input 
which is a function of regional trade position and 
infrastructure of the branch. Particularly, regional 
trade position has an effect on the rate of renting cost 
of branch. This input has been used as an indicator for 
comparing economical position of regions that the 
branches have been established there. Rent costs are 
considered up to date. Concerned information to input 
has been achieved from the related centers in bank and 
then without any changes has been used. 
Introducing Outputs 

Considering the main duties of the trade banks, 
branch outputs are studied in the following 3 sections: 

1-  Outputs concerned to the branch activities in 
the equipment of sources section 

2-  Outputs concerned to the branch activities in 
the allocation of sources section Outputs 
concerned to the branch activities in the 
services section. 

Finally, regarding informational limitations and 
the bank specialists’ point of view, the following 
outputs are considered (table 6); 

1- Sources   

2- Consumptions   
3- Services    
4- Account numbers   

Considering Computing results and Conclusion 
In this section the results are discussed. In 

order to solve linear programming, the GAMS 
software is used.  According to the results, the 
following branches of banks in the sample obtained 
efficient (Table4).The branches are numbers 7, 8, 21, 
22, 25, 26, 29, 32, 34, 37, 41, 49, 50, 57, 62, 71, 78, 
80, 83, 84, 85, 92, 111, 112, and 113. These make 
assessment standard of efficient frontier for the other 
branches. Different combinations of efficiency 
branches provide possibility for the presentation 
revenue improvement approaches of inefficiency 
branches. Beside efficiency result of the models with 
input oriented, the effectiveness references 
presentation and the concerned computational provide 
revenue improvement possibility approaches in such a 
way that it can be reduced of the inefficiency branches 
so as to approach to frontier. As an example, the 
branch 1 with 95 percent of efficiency is inefficient 
and its assessment references are the branches 26, 29, 
62 and 85 with corresponding weight .586, .235, .160 
and .018, respectively. 
Revenue improvement approaches with input 
oriented 

For considering branches operating situation 
with the rate of efficiency and their references, the 
revenue improvement approaches with input oriented 
are computed and also presented. Table 1 shows the 
operating situation of the branch of 64. Particularly 
with allocating the corresponding weights to reference 
branches, the assessment reference branches show that 
they correspond with a point on efficient frontier. 

 
Table (1): the revenue of branch number 64 

Branch   64                              inputs 
Efficiency rate %86 

Outputs 

Branch current situation            25000000       12      17675020    2836   6737    253183    19190151 
References               weights 
37                                .361         1000000          6       9580191 
84                                .639         7000000         11     18276182 

 
1077   5822    1359328    13855106 
3798  11862  6024026    29902424 

Branch desirable situation            8083000         9.1    15136929 
Reducing inputs so as to              16917000       2.8     2538091  
Transform the current situation 
To desirable one 

2816   9681   4340070    24109342 

In fact, the desired situation suggests the best one for the branch. It produces the current outputs with 
unknown rate. In order to revenue improvement, the branch number 64 reduction rate of inputs is recommended. 
  We embark to improve the revenue with input oriented and the branches are leads to frontiers reality that 
has been described by them. The following are the results: 

Table (2): summery result 
Inputs                                                          current situation                                desired 
Situation 
Branches personality cost                              804698493                                        711433241 
Branches computer terminal                         360                                                    291 
Branches rental costs                                     276936516                                        40030000 
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With this improvement we should obtain the 
current available outputs with reduction %11.59 in 
branches personnel costs and %10.16 in branches 
computer terminal and %30.81 in branches rental 
structural costs. In table 4 the efficiency is presented 
with using BCC model. In this table, the efficiency of 
DMUs and their indicator units are specified. As an 
example, the DMU number 14 has 70% efficiency and 
its indicator units are the DMU numbers 32, 34, 62, 
83, and 85. Obviously, this says the linear 
combination of the indicator units where all of them 
are effective. There are at most 70% inputs of the 
DMU and number 14 produce at least the same 
outputs. The coefficient of this linear combination is 

the same value   that obtained from solving the 

model. The coefficient   for the DMU numbers 
32,34,62,83, and 85 are .148, .117, .156, .455, and 
.123, respectively. As an example, the unit 14 has 
personnel cost 8864374 Rials (Iranian money unit), 
whereas the linear combination of the personnel cost 
of the indicator units of number 14 with cited 
coefficient is 735200 Rials. It shows that this unit is 
effective and the money saving in the personnel cost 
will be 1512373 Rials. In summary, if all inefficient 
units with the reduction of their inputs get efficiency 
and the corresponding outputs have no any changes, 
then the monthly money saving in personnel cost will 
be 93265252 Rials. That is, there is a possibility that 

the reduction of about %19 is due to the reduction in 
personnel cost by reducing the number of personnel. 
In addition, there are 69 computer terminals out of 
total number of 360. Also, there is possible reduction 
in rate rental units, as we said before, the upper 

bounds  )1( og  and )
1

(


 
g  for the input 

variations and )
1

(),1(






 hho  for the 

outputs are obtained, where the upper bounds og and 

1g  with considering theorem and the upper bounds 

oh  and 1h  by using theorem will be computed. There 

are three inputs and four outputs for the 113 bank 
units. Therefore, there are 20 cases for the only 
variations and the only output variations and the 
simultaneous inputs and outputs variation. For 
example, we consider variations in three inputs and 
four outputs, simultaneously.  Table 5 is an example. 
It shows:  

)98.88,%08.47(%)(),75.32,%114.31(%),(  hhgg oo
. 

That is, three inputs of the DMU 34 can 
simultaneously be increased as %23.75. Also four 
outputs of DMU 34 can be decreased as %47.08 and 
four outputs of the other units can be increased 
%88.98; while, unit 34 remained efficient. 

 
Table (3): trade banks input 

DMU     P.C         T.N       R.R DMU     P.C         T.N       R.R DMU     P.C         T.N       R.R DMU     P.C         T.N       R.R 
1         1048247     4   3500000 
2         11091919   7   1500000 
3         6006368     7   9000000   
4         4983049     6   10000000   
5         595421       4    3000000 
6         12361292   8   12000000 
7         5667654     3   7000000 
8         4576087     4   5000000 
9         8758295     6   1200000 
10      6556536      4   7000000 
11      4247944      4   2000000 
12      9186560      5   5000000 
13      14483093    6   3500000 
14      8864374       6   7000000 
15      4509167       5   3500000 
16      5843595       4   45000000 
17      6811667       4   6000000 
18      5166614       5   1800000 
19      5696379       4   2500000 
20      8663787       5   1000000 
21      6187368       4   1500000 
22      4795112       3   5000000 
23      5856757       5   2000000 
24      4950695       6   3500000 
25     5223122        3   1000000 
26     6491851        4   80000 
27     4611285        4   800000 
28     4736197        4   5000000 

29        5059262   3    1000000 
30        6538932   4    4000000 
31         7743787   4   4500000 
32         4728702   6   6500000 
33         5710969   4   3600000 
34         5376670   6   8000000 
35         5853293   4   5000000 
36         5413185   4   1000000 
37         9580191   4   8000000 
38        15788314  7   4000000 
39         4319690   5   2500000 
40         9169764   7   6000000 
41         4271776   3   5000000 
42         8248442   4   7000000 
43         6898955   5   6000000 
44         6389470   4   2500000 
45         7733840   4   5600000 
46         5178158   5   6000000 
47         8411440   4   5000000 
48         6951224   4   4000000 
49         3350041   3   2000000 
50        13232901  8   4500000 
51         4456491   4   3000000 
52         6291246   4   1500000 
53         5424185   5   1500000 
54         6094183   5   9000000 
55         5175868   5   3000000 
56         8487390   5   4000000 

57          4833471  3  3000000 
58          5675406  5  6000000 
59          6845551  4  4000000 
60          4648552  5  9000000 
61          8067707  5  3000000 
62          6897099  4  2500000 
63          5104826  4  6000000 
64        17675020  12  25000000 
65           4643428  4  8000000 
66          7069601   4   8000000 
67          7798662    5  5000000 
68         24765351  11  5000000 
69          7513519  6  8000000 
70          8352050  6  6000000 
71          6631905  3  8000000 
72          5864453  5  5000000 
73          4075674  4  3000000 
74          5587501  5  1500000 
75           8538411  4  6000000 
76         10649418  8  10000000 
77          8548086  4  4000000 
78          5483076  3  600000 
79          6968171  5  5000000 
80          2846195  4  1700000 
81          6662196  5  10000000 
82          6830834  6  1000000 
83          3875326  3  1500000 
84          18276182  1   70000 

85      16488749   5   1500000 
86      543265        5   5000000 
87      5677375      4   1000000 
88      6041356      5   1000000 
89      13551643    7   1000000 
90      7201054       8   5000000 
91      5920688       4   500000  
92      19213993    11   3000000 
93      5324270        4   3000000 
94      10724288     6   5000000 
95      8682941        6   8000000 
96      5754220        4   3500000 
97      7458563        5   5000000 
98      6368766        4   1000000 
99      6313385        5   7000000 
100      4142405      4   1500000 
101      5567881      4   3000000 
102      4635193      4   3000000 
103      4521143      4   6000000 
104     7483051       5   10000000 
105      8144612      6   7000000 
106      4410235      4   5000000 
107      4422029      5   4000000 
108      8577974      4   1200000 
109      5468282      4   1000000 
110      5764381      5   2000000 
111      2692566       3   1500000 
112      4892159       3   3000000 
113      1868551       6   8000000 
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Table (4): Branches efficiency assessment with using BBC model 
DM  eff  ref  wei  ref  wei    ref   wei   ref  wei  ref  wei  ref  wei DM  eff  ref  wei  ref  wei  ref  wei  ref  wei  ref  wei  ref  wei 
1    95%  26  .586  29  .235   62  .160    85   .018   
2    66%   8   .253   21  .185   26  .128   78    .303  92  .131 
3    67%  32  .463  34  .093   83  .102   111  .343   
4    78%  32  .429  34  .124   85  .000   111  .438  113  .009 
5    75%   7   .003   25  .285   71  .073    83   .639   
6    59%   8   .253   21   .185   26  .128    78   .303  92  .131 
7* 100%  7   1.000 
8* 100%  8   1.000 
9    58%   26   .264   29  .222   34  .072   83  .427  85  .015 
10  80%   25   .427  29  .442   34  .055   83  .063  85  .014 
11  77%   26   .036  32  .011   62  .006   83  .310  85  .002  111  .635 
12  61%   25   .778   29  .201   34  .008   85  .013  
13  97%   21   .291   78  .298   85  .128   92  .282  
14  70%   32   .148   34  .117   62  .156   83  .455  85  .123 
15  82%   26   .078   32  .130   34  .098   80  .322  85  .010  111  .362 
16  85%   32   .011   34  .044   62  .145   83  .754  85  .046 
17  75%   26   .264   29  .222   34  .072   83  .427  85  .015    
18  84%   26   .370   32  .102   85  .002   111  .526 
19  75%   57   .342   78  .163   83  .326   85  .001  111  .169 
20  71%   25   .094   26  .191   29  .582   34  .112   85    .121 
21* 100%  21   1.000 
22* 100%  22   1.000 
23   75%    21   .049  26  .347   34  .072   80  .142  111  .390 
24   73%    26   .105  32  .204   34  .011   80  .659  111  .021 
25* 100%  25    1.000 
26* 100%  26    1.000 
27   94%    1    .445  26  .213   111  .324 
28   90%   32   .171  62  .077   83  .736   85  .001  111  .015 
29* 100% 29  1.000 
30   76%   25   .550  29  .196   34  .005   83  .241  85  .008 
31   88%   25   .641  29  .167   34  .163   85  .024 
32* 100%  32   1.000 
33   83%   26   .091  34  .008   62  .182   83  .715  85  .003 
34* 100%  34   1.000 
35   82%   26   .212  29  .146   62  .049   83  .591  85  .002 
36   88%   8     .112  21  .122   26  .275   78  .134  111  .357 
37* 100%  37   1.000 
38   99%   26   .507  84  .355   85  .086   92  .053 
39   85%   26   .152  32  .131   34  .007   80  .667  111  .043 
40   66%   26   .342  34  .244   80  .313   85  .098  92    .003 
41* 100%  41   1.000 
42   85%   25   .459  29  .396   34  .095   85  .049 
43   90%   32   .231  34  .101   62  .394   83  .210  85  .065 
44   91%   25   .686  26  .136   34  .156   85  .210  85  .065 
45   76%   7     .257  25  .565   29  .154   85  .024 
46   97%   32   .180  34  .204   80  .197   85  .106  111  .218  113 .096 
47   82%   32   .058  34  .040   83  .883   111  .018 
48   77%   25   .764  29  .205   34  .027   85    .004 
49* 100%  49   1.000 
50* 100%  50   1.000 
51   85%   32   .080  34  .054   83  .667   111  .200 
52   78%   21   .004  26  .085   78  .377   83  .524  85  .009 
53   82%   21   .132  26  .315   34  .011   80  .542 
54   69%   32   .102  62  .127   83  .617   85  .002  111  .152 
55   72%   26   .131  32  .092   34  .058   83  .147  111  .573 
56   65%   25   .636  29  .050   34  .047   83  .217  85    .051 
57* 100%  57   1.000 

58   82%    32  .272   34 .044    62  .151   83     .530  85   .002   
59   85%    25  .710   29 .148    34  .130   85     .012    
60   76%    32  .226   34 .046    83  .230   111   .498   
61   68%    25  .410   26 .160    34 .055    83     .329  85   .046   
62*100%  62   1.000 
63  76%     34  .016   83 .973    85  .000   111     .011   
64   86%    37  .361   84 .639      
65   87%    32  .065   62 .286    85  .001   85     .012   
66   76%    25  .426   29 .543    62  .018   85     .012   
67   73%    25  .389   26 .241    29  .197   34     .117  83   .039  85  .017  
68   77%    26  .326   84 .336    85  .039   92     .300   
69   71%    32  .195   34 .101    62  .381   83     .130   
70   73%    32  .120   34 .121    62  .629   83     .130   
71*100%  71   1.000   
72   70%    32  .136   62 .088    83  .642   111   .134   
73   84%    34  .118   83 .319    85  .003   111   .560   
74   76%    21  .050   26 .344    34  .008   80     .391  111  .206   
75   79%    25  .570   29 .370    34  .058   85     .005   
76   54%    32  .105   34 .185    62  .427   83     .264  85   .019   
77   86%    25  .329   26 .098    29  .220   62     .351  85   .003   
78*100%  78   1.000 
79   79%    32  .085   34 .076    62  .485   83     .355   
80*100%  80   1.000 
81   75%    32  .000   34 .158    62  .252   83     .580  85   .009   
82   64%    32  .236   34 .023    62  .089   83     .650  85   .002   
83*100%  83   1.000 
84*100%  84   1.000 
85*100%  85   1.000  
86   72%    32  .174   34 .019    62  .687   111   .120   
87   84%    21  .021   26 .337    78  .202   83     .131  111 .309   
88   83%    32  .142   34 .172    62  .141   83     .521  85   .025   
89   78%    26  .282   34 .032    37  .686   
90   70%    32  .649   34 .184    62  .116   83     .051   
91   79%    26  .056   29 .281    62  .106   83     .557  85   .001   
92*100%  92   1.000 
93   97%    32  .154   34 .016    62  .364   83     .646  85   .005   
94   71%    26  .635   37 .116    62  .231   85     .018   
95   69%    26  .032   34 .190    62  .459   83     .293  85   .025   
96   78%    25  .056   26 .100    29  .158   62     .021  83   .662  85  .003   
97   85%    32  .039   34 .135    62  .722   83     .101  85   .004   
98   88%    25  .273   26 .464    34  .008   83     .246  85   .009   
99   68%    29  .062   34 .121    83  .805   85     .011   
100  91%  26  .262   32 .048   111  .690   
101  79%  25  .234   29 .077    34  .046   83     .641  85   .002   
102  85%  32  .083   62 .159    83  .354   111   .403   
103  96%  32  .231   34 .022    62  .075   83     .672   
104  76%  26  .372   34 .070    62  .184   83     .361   
105  81%  32  .182   34 .134    37  .121   62     .563   
106  83%  32  .096   34 .012    83  .630   111    .262   
107  89%  26  .092   32 .438    111  .470   
108  95%  25  .311   26 .615    34   .048  85     .027   
109  85%  21  .034   25 .072    26  .376   78     .086  111  .432   
110  76%  21  .154   26 .254    34  .051   80     .226  111  .315   
111*100%  111   1.000 
112*100%  112   1.000 
113*100%  113   1.000 

Table (5):sensitive analytical results regarding to three inputs and four outputs 
Effi. 
DMU 

In.inpout 

0DMU  

De.input 

JDMU  

De.output 

0DMU  
In.output 

JDMU  

26 infeasible 
32 %3.44 %3.32 %14.24 %16.60 
34 %31.14 %23.75 %47.07 %88.98 
37 infeasible 
62 infeasible 
84 %11.35 %10.19 %12.82 %14.70 
85 Without any change 
92 infeasible 
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Table (6): Outputs of 113 trade bank 
DMU  SOU     COM     S.N      A.N DMU  SOU     COM     S.N      A.N DMU  SOU     COM     S.N      A.N DMU  SOU     COM     S.N      A.N 
1  8072802  1137288  3553  1027 
2  3796848  8802238  1771  1111 
3  4388834  328775    3650  3473 
4  3275816  723422    2873  1237 
5  2144232  130902    1497  1043 
6  558342    1669955  4685  2848 
7  2379602  978280    1569  1666 
8  1847615  369477    1341  762 
9  3866057  1132261  2907  1372 
10 2629585  737234   2660  881 
11 1364925  158713   793    707 
12 3085390  899475  1828  1438 
13 5944605  20520010 2161  944 
14 5509590  7677767  2718  452 
15 2761161  5721165  2239 1074 
16 3482386  2739362  2056  933 
17 3137177  578727    1783  841 
18 2979151  277762    1681  995 
19 1642125  257041    1211  666 
20 4858125  764296    3475 1557 
21 2636044  4588414  1777  706 
22 2449765  318999    1601  918 
23 2606134  456496    2475 1163 
24 2832667  230500   1522  1245 
25 4144835  53852     896     578 
26 5707467  7861       4549  1240 
27 1931856  156395  1121   680 
28 3148362  347568  1707   1092 

29  3369191  73004        2572  745 
30  2810359  441499     1887 1267 
31  3832076  1120866   3576 1112 
32  6183678  1299979   2553 2163 
33  3029892  340393     2068 1003 
34  6742874  428067    12680 1458 
35  3850715  227202     2173  1001 
36  2814899  841857      1363   669 
37 13855106 1359328   5822 1071 
38  25500395 8219533  5822 1365 
39  2481749  217056    1542  1055 
40  6353515  3229342  4745 1215 
41  2404629  326794    1163 739 
42  3922389  2641086  2778 2003 
43  5363843  4651810  3206 1106 
44  4939518  1038649  3753  903 
45  2856027  1947496  1445  894 
46  3361165  7527834  3632 1013 
47  2767980  128683    2138  701 
48  2282079  254094    2253  816 
49  1087799  165857   723     483 
50  16553107  15447880 8038 1181 
51  3097595  71839       1893 1027 
52  3026974  485292    1837  1111 
53  2904981  1123450  1949 3473 
54  2801642  356528     1152 1237 
55  2372087  74417        1761 1043 
56  3494077  3153101  2076 2848 

 

57  1537353  547768    1386 1661 
58  4507971  551102    2238 762 
59  3886103  741356    3249 919 
60  2255696  134776    1569 1044 
61  3792390  2779127  2342 1085 
62  10235516 178267   2249  983 
63  1327064  127459    1976   861 
64  19190101 2531283  6737 2836 
65  2901544  195778     844   512 
66  6149032  566435    1863  1917 
67  5454577  1139455  3768 1027 
68  18779101 13973829 6074 2483 
69  6470746  230553    3220 1296 
70  6470746  230553    3220 1643 
71  2131713  481673    2043 762 
72  2772727  184187    1606  773 
73  1578610  287373    2211  3557 
74  3061077  291655    1981  885 
75  3373373  185792    2663  792 
76  6827827  1402650  3147 2063 
77  4633627  293017    2174 1089 
78  1647497  241576    1561  659 
79  5400530  135597    2471 1327 
80  990122    49881       897    750 
81  4963290  612598    3394  899 
82  3643806  537143    2033  1280 
83  1913860  100350    1550  832 
84  29902424  6024026  11862 3798 

 

85  1207845  30613605 1816 1377 
86  2805270  108529      1718 986 
87  1997840  293928      2070 926 
88  4856578  1160545    3306 1292 
89  12465404  906861    4585 2160 
90  5957086  597212      4102 1370 
91  2924174  134378      2163 648 
92  14981686  43515415 4755 1888 
93  3972444  448796      1964 1104 
94  12923013  1140798  2623 1683 
95  7802798  1495416  3782 1064 
96  2756073  241804     1845 1046 
97  5585589  498031    3278 1285 
98  2279105  500717    3247  895 
99  3460702  648227    3020  922 
100 2114675  567999   1266 761 
101 3413493  211528   1932  1083 
102 2528746  41547       1167 675 
103 3476094  205468    2098 813 
104 6239642  933676    3445 1271 
105 7836688  300411    3721 1641 
106 2090219  78817      1424  733 
107 3302432  417763    1665  980 
108 3244055  1640191  4021  881 
109 2732872  373473    1996 890 
110 3361719  1517184  2100 707 
111 582473     21207       270  348 
112 23672613  232131   792  334 
113 162874     232131     435  42 

 
Reference 
1. Mohammadi, H.  (1999). Sensitive analysis and power 

of efficient units in data envelopment analysis. MSc 
Desertation, Amirkabir University of Technology. 
Tehran-Iran.  

2. Banker, R.D.,A,. Charns and W.W.Cooper, “some 
models for estimating technical and scale inefficiencies 
in Data envelopment analysis,” Management Science 
30,1078-1092, 1984 

3. Charnes, A, W.W. Cooper and E. Rhodes, "measuring 
the efficiency of decision making units," European J. of 
Oper. (1978) 429-444. 

4. Farrell,M., “ The measuring of productivity efficiency,” 
Journal of Statistical Society, Series A( General), Vol. 
120(1957), pp.253-281 

5. Charnes, A,  and L.Neralic, "sensitivity analysis of the 
additive model in data envelopment analysis", European 
J. of Operational Research 48 (1990), 332-341. 

6. Cooper, W.W., Li, S., Seiford, L.M., Thrall, R.M. and 
Zhu, Joe, Sensitivity and stability analysis in DEA: 
some recent developments, Journal of Productivity 
Analysis, Vol. 15, (2001), 217-246. 

7. Cooper, W.W., Li, Shanling, Seiford, L.M. and Zhu, 
Joe, Sensitivity Analysis in DEA, in Handbook on Data 
Envelopment Analysis, eds W.W. Cooper, L.M. Seiford 
and J. Zhu, Chapter 3, 75-97, Kluwer Academic 
Publishers, Boston. 2004. 

8. Cook, W.D. and Zhu, Joe, Rank order data in DEA: A 
general framework, European Journal of Operational 
Research, Vol. 174, Issue 2 (2006), 1021-1038. 

9. Huang, Z.M., Li, S.X. and Zhu, Joe, A Special Issue on 
“Data Envelopment Analysis: Theories and 
Applications” in honor of William W. Cooper, 
International Journal of Information Technology and 
Decision Making, Vol. 4, No. 3 (2005), 311-316 

10. Seiford , Lawrence M. and joe Zhu, " Stability regions 
for maintaining efficiency in data envelopment 
analysis", European J. of Operational Research Vol. 
108, No. 1, (1998a), 127-139. 

11. Seiford , Lawrence M. and joe Zhu, " Sensitivity 
analysis of DEA models for simultaneous change in all 
the data,", Journal of the Operational Society, Vol. 49, 
(1998b), 1060-1071. 

12. Seiford , Lawrence M. and joe Zhu, " Infeasibility of 
super-efficiency data envelopment analysis models", 
INFOR, Vol. 37, No.2, (1999), 174-187. 

13. Zhu.J. "Super-efficiency and DEA sensitivity analysis.", 
European J. of Operational Research, Vol.129 (2001), 
pp 443-455. 

14. Liang, L., Zha, Y., Cook, W.D. and Zhu, Joe, A 
Modified Super-efficiency DEA Model for Infeasibility, 
Journal of Operational Research Society 60, 276-281( 
February 2009). 

 
9/22/2012 
 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

1527 
 

Some approximation theorems via �-convergence 
 

Mustafa Obaid 
 

Department of Mathematics, Faculty of Science, King Abdulaziz University, 
P.O. Box 80111, Jeddah 21589, Saudi Arabia. 

 
Abstract: The concept of �-convergence was introduced in [P. Schaefer, Proc. Amer. Math. Soc. 36(1972)104-110] 
by using invariant mean.In this paper we apply this method to prove some Korovkin type approximation theorems. 
[Mustafa Obaid. Some approximation theorems via �-convergence. Life Sci J 2012;9(4):1527-1530] (ISSN:1097-
8135). http://www.lifesciencesite.com. 231 
 
Keywords and phrases: Invariant mean; �-convergence; Korovkin type approximation theorem. 
AMS subject classification 2000: 41A10, 41A25, 41A36, 40A05, 40A3 
 
1. Introduction and preliminaries 
   Let � and ℓ∞ denote the spaces of all convergent and 
bounded sequences, respectively, and note that  
� ⊂ ℓ∞. In the theory of sequence spaces, a beautiful 
application of the well known Hahn-Banach Extension 
Theorem gave rise to the concept of the Banach limit. 
That is, the lim functional defined on �  can be 
extended to the whole of ℓ∞  and this extended 
functional is known as the Banach limit [2]. In 1948, 
Lorentz [8] used this notion of a weak limit to define a 
new type of convergence, known as the almost 
convergence. Later on, Raimi [17] gave a slight 
generalization of almost convergence and named it the 
�-convergence. Before proceeding further, we should 
recall some notations and basic definitions used in this 
paper. 
   Let � be a mapping of the set of positive integers ℕ 
into itself. A continuous linear functional � defined on 
the space ℓ∞  of all bounded sequences is called an 
invariant mean (or a �-mean; cf. [17]) if it is non-

negative, normal and �(�) = � ����(�)��. 

   A sequence � = �� is said to be �-convergent to the 
number � if and only if all of its �-means coincide 
with �, i.e. �(�) = � for all �. A bounded sequence 
� = ��  is �-convergent (cf. [18]) to the number � if 
and only if lim�→∞ ��� = � uniformly in �, where 

��� =
�� + ��(�) + ���(�) + ⋯ + ��� (�)

� + 1
 

We denote the set of all �-convergent sequences by �� 
and in this case we write �� → �(��) and � is called 
the �-limit of �. Note that a �-mean extends the limit 
functional on �  in the sense that � = lim �  for all 
� ∈ � if and only if � has no finite orbits (cf. [11, 12]) 
and � ⊂ �� ⊂ ℓ∞. 
 
     If �  is a translation then the � -mean is called a 
Banach limit and � -convergence is reduced to the 
concept of almost convergence introduced by Lorentz 
[8]. 

   For � -convergence of double sequences, we refer 
the reader to [3, 12, 13, 14]. 
    If � = 1 then we get (�,1); convergence, and in 
this case we write �� → ℓ(�,1); where ℓ = (�,1)-
lim �. 
Remark 1.1. Note that: 
(a) a convergent sequence is also �-convergent; 
(b) a � -convergent sequence implies  (�,1) 
convergent. 
Example 1.2. The sequence � = (��) defined as 

�� = �1  if � is odd,
0 if  � is even

� 

is � -convergent to 1/2(for �(�) = � + 1)  but not 
convergent. 
    Let �[�,�]  be the space of all functions � 
continuous on [�,�]. We know that �[�,�] is a 
Banach space with norm 
||�||∞ ≔ sup

�����  
|�(�)|,���[�,�].  Suppose that 

��: �[�,�]→ �[�,�] . We write ���(�)  for 
��(�(�),�) and we say that � is a positive operator if 
 �(�,�) ≥ 0 for all �(�) ≥ 0. 
 
   The classical Korovkin approximation theorem 
states as follows [6, 7]: 
 
   Let ��  be a sequence of positive linear operators 
from �[�,�]  into �[�,�]  and lim�‖��(��,� −
��(�)‖

∞
=0, for � = 0,1,2, where ��(�) = 1,��(�) = � 

and ��(�) = ��. Then lim�‖���(�)− �(�)‖∞ = 0 , 
for all � ∈ �[�,�]. 
 
   Quite recently, such type of approximation theorems 
for functions of single variables were proved in [5, 9, 
10, 15, 16] and for functions of two variables in [1, 4] 
by using statistical convergence and almost 
convergence. In this paper, we use the notion of �-
convergence to prove Korovkin type approximation 
theorems. 
 
2. Korovkin type approximation theorem 
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   The following is the ��-version of the classical 
Korovkin approximation theorem followed by an 
example to show its importance.\newline 
 
Theorem 2.1. Let (�)�  be a sequence of positive linear 
operators from �[�,�] into �[�,�] and ��,�(�,�) =
�

�
∑ ���(�)�(�)

���
��  satisfying the following conditions 

lim
�→∞

���,�(1,�) − 1�
∞

   

= 0      uniformly in �,        (2.1.1) 

lim
�→∞

���,�(�,�) − ��
∞

   

= 0      uniformly in �,        (2.1.2) 

lim
�→∞

���,�(��,�) − ���
∞

   

= 0      uniformly in �,        (2.1.3) 
Then for any function �� �[�,�] bounded on the 
whole real line, we have 
 

�- lim
�→∞

‖��(�,�) − �(�)‖∞ = 0   i.e., 

lim
�→∞

���,�(�,�) − �(�)�
∞

   = 0      uniformly in �,        

 
Proof. Since �� �[�,�] and � is bounded on the real 
line, we have 

|�(�)|≤ � , −∞ < � < ∞. 
Therefore, 

  |�(�) − �(�)|≤ 2� ,−∞ < �,� < ∞     (2.1.4)        
Also we have that � is continuous on [�,�], 
i.e., 

|�(�)− �(�)|< �, ∀ |� − �|< �     (2.1.5) 
Using (2.1.4), (2.1.5) and putting �  (�) = (� − �)�, 
we get 

|�(�) − �(�)|< � +
2�

��
� ,∀|� − �|< �, 

This means 

−� −
2�

��
� < �(�)− �(�) < � +

2�

��
� . 

 
Now, we operating 
���(�)(1,�)  for all � to this inequality since 

���(�)(�,�) is monotone and linear. Hence 

���(�)(1,�)�−� −
2�

��
� �

< ���(�)(1,�)��(�)− �(�)�

< ���(�)(1,�)�� +
2�

��
� .� 

Note that � is fixed and so �(�) is constant number. 
Therefore 

−����(�)(1,�) −
2�

��
���(�)(� ,�) 

< ���(�)(�,�) − �(�)���(�)(1,�) 

< ����(�)(1,�) +
2�

��
���(�)(� ,�)  (2.1.6) 

But 

���(�)(�,�)− �(�) = ���(�)(�,�) 

−�(�)���(�)(1,�) + �(�)���(�)(1,�) − �(�) 

= ����(�)(�,�) − �(�)���(�)(1,�)� 

+�(�)����(�)(1,�)− 1 �            (2.1.7) 

 
Using (2.1.6) and (2.1.7), we have 

���(�)(�,�)− �(�) < ����(�)(1,�) 

+
��

�� ���(�)(� ,�) + �(�)(���(�)(1,�) − 1)(2.1.8) 

Let us estimate ���(�)(� ,�) 

���(�)(� ,�) = ���(�)((� − �)�,�) 

= ���(�)(�� − 2�� + ��,�) 

= ���(�)(��,�) + 2����(�)(�,�) + �����(�)(1,�) 

= [���(�)(��,�) − �]− 2�[���(�)(�,�) − �]

+ ������(�)(1,�)− 1�. 

Using (2.1.8), we obtain 
���(�)(�,�)− �(�) < ����(�)(1,�) 

+
2�

��
�����(�)(��,�) − ���� + 2�����(�)(�,�) − ��

+ ������(�)(1,�) − 1�}

+ �(�)����(�)(1,�) − 1�

= �����(�)(1,�) − 1�+ � 

+
2�

��
�����(�)(��,�) − ���+ 2�����(�)(�,�) − ��

+ ������(�)(1,�) − 1��

+ �(�)����(�)(1,�) − 1�. 

Since � is arbitrary, we can write 
���(�)(�,�) − �(�)

≤ �����(�)(1,�) − 1�

+
2�

��
�����(�)(��,�)���

+ 2�����(�)(�,�) − ��

+ ������(�)(1,�) − 1��

+ �(�)����(�)(1,�) − 1�. 

Similarly 
��,�(�,�) − �(�)

≤ ����,�(1,�) − 1�

+
2�

��
����,�(��,�)− ���

+ 2�����(�)(�,�) − ��

+ �����,�(1,�) − 1��

+ �(�)���,�(1,�) − ��, 
and therefore 

���,�(�,�) − �(�)�
∞

≤ �� +
2� ��

��
+ � � 

���,�(1,�) − 1�
∞

+ 
4��

��
���,�(�,�)− ��

∞
 

+
2�

��
���,�(��,�) − ���

∞
. 
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Letting � → ∞ and using (2.1.1), (2.1.2), (2.1.3), we 
get 

lim
�→∞

���,�(�,�) − �(�)�
∞

= 0  uniformly in � 

  This completes the proof of the theorem. 
 
    In the following we give an example of a sequence 
of positive linear operators satisfying the conditions of 
Theorem 2.1 but does not satisfy the conditions of the 
Korovkin theorem.  
Example 2.2.. Consider the sequence of classical 
Bernstein polynomials 

��(�,�) ≔ � � �
�

�
�

∞

���

�
�

�
� ��(1 − �)���,

0 ≤ � ≤ 1. 
      Let the sequence (��) be defined by ��: �[0,1]→
�[0,1]  with ��(�(,�) = (1 + ����(�,�), where �� is 
defined as in Example 1.2. Then 

��(1,�) = 1,��(�,�) = �,��(��,�) = �� +
� − ��

�
, 

and the sequence (��) satisfies the conditions (2.1.1)-
(2.1.3). Hence we have 

�-lim ‖��(�,�)− �(�) − �(�)‖∞ = 0. 
On the other hand, we get $��(�,0) = (1 + ��)�(0),   
since ��(�,0) = �(0), and hence 

‖��(�,�)− �(�)‖∞ ≥ |��(�,0)|= ��|�(0)| 
We see that (��) does not satisfy the classical 
Korovkin theorem, since lim sup�→∞ ��  does not 
exists. 
   Now we present a slight general results. 
 
Theorem 2.3. Let �� be a sequence of positive linear 
operators on �[�,�] such that 

lim
�

‖��� � − ��‖∞ = 0             (2.3.1) 

If 
�- lim

�
‖��(�� − �) − ��‖∞

= 0   (� = 0,1,2).           (2.3.2) 
Then for any function � ∈  �[�,�] bounded on the 
real line, we have 

lim
�

‖��(�,�) − �(�)‖∞ = 0        (2.3.3) 

Proof.  From Theorem 2.1, we have that if (2.3.2) 
holds then 

lim
�

���,�(�,�) − �(�)�
∞

= 0, uniformly in �     (2.3.4) 
  We have the following inequality 

‖��(�,�) − �(�)‖∞ ≤ ���,�(�,�) − �(�)�
∞

 

+
1

�
� � � ‖�� − ����‖∞

�

���� �

�

�� ���

���� �

 

≤ ���,�(�,�) − �(�)�
∞

+
� − 1

2
�sup

���

‖��

− ����‖∞�     (2.3.5) 

\ 
Hence using (2.3.1) and (2.3.4), we get (2.3.3). 
   This completes the proof of the theorem.  

 Remark 2.4. We know that �-convergence implies 
(�,1) convergence. This motivates us to further 
generalize our main result by weakening the 
hypothesis or to add some condition to get more 
general result. 
 
Theorem 2.5. Let (�� be a sequence of positive linear 
operators on �[�,�] such that 
(�,1) − lim

���
‖��(��,�) − ��‖∞

= 0  (� = 0,1,2)           (2.5.1)         
and 

lim
�

�sup
���

�

�
���� ���(�,�) − ����(�,�)�

∞
�

= 0   (2.5.2) 
where 

��(�,�) =
1

� + 1
� ��(�,�).

�

���

 

Then for any function � ∈  �[�,�] bounded on the 
real line, we have 

� lim
�→∞

‖��(�,�) − �(�)‖∞ = 0, 

Proof.  For � ≥  � ≥  1,  it is easy to show that 
�� ,�(�,�) = ��� ���(�,�)

+
�

�
���� ���(�,�) − ����(�,�)�, 

which implies 

sup
���

��� ,�(�,�) − ��� ���(�,�)�
∞

= sup
���

�

�
���� ���(�,�)

− ����(�,�))‖∞     (�.�.�) 

Also by Theorem 2.1, Condition (2.5.1) implies that 

(�,1)- lim�→∞‖��(�,�) − �(�)‖∞ = 0    (2.5.4)  
 
Using (2.5.1)-(2.5.4) and the fact that �-convergence 
implies (�,1) convergence, we get the desired result. 
     This completes the proof of the theorem. 
Theorem 2.6. Let (��  be a sequence of positive linear 
operators on �[�,�] such that 

lim
�

sup
�

1

�
� ��� − ���(�)�

���

���

= 0 

If 
�- lim

�
‖��(��,� − ��‖∞ = 0  (� = 0,1,2)  (2.6.1) 

Then for any function � ∈  �[�,�]  bounded on the 
real line, we have 
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lim
�

‖��(�,�) − �(�)‖∞ = 0.         (2.6.2) 

Proof. From Theorem 2.1, we have that if (2.6.1) 
holds then 

�- lim
�

‖��(�,�) − �(�)‖∞ = 0, 

which is equivalent to 

lim
�

�sup
�

��,� = (�,�) − �(�)�
∞

= 0 

Now 

�� − ��,� = �� −
1

�
� ���(�)

���

���

=
1

�
�(�� − ���(�)

���

���

). 

Therefore 

�� − sup
�

��,� = sup
�

1

�
���� − ���(�)�.

���

���

 

Hence using the hypothesis we get 
lim

�
‖��(�,�) − �(�)‖∞

= lim
�

�sup
�

��,�(�,�) − �(�)�
∞

= 0, 
that is (2.6.2) holds. 
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Abstract: The preparation and electrical properties of a Thallium Bismuth ditelluride single crystals are reported in 
the present work. Measurements of the electrical conductivity and Hall coefficient were performed over a 
temperature range from 178-568 K. The study was carried out under vacuum. The crystals obtained had p-type 
conductivity with a hole concentration of  1.4 x1010 cm-3 at room temperature. The conductivity and Hall mobility at 
300K were 5.06 x10-6 Ω-1cm-1 and 2257.53 cm2V-1s-1 respectively. The calculated energy gap width and the 
ionisation energy were 0.43 eV and 0.15 eV, respectively. The variation in the charge carrier concentration versus 
temperature is discussed. The scattering mechanism was evaluated over the entire range of temperature. 
Additionally, other important parameters were estimated, such as the diffusion coefficient, the mean free time and 
the diffusion length of holes. These properties have not been reported to date. 
[F.S.Bahabri, A.T.Nagat, R. H. Al-Orainy, F. S. Shokr, S.A.Al-Gohtany and M. H. Al-Husuny. Investigation of the 
Electrical Transport Properties of TIBiTe2 Single Crystals. Life Sci J 2012;9(4):1531-1533] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 232 
 
Key words: Chalcogenides, Thallium Bismuth ditelluride – crystal growth. 
 
1. Introduction 

In the past three decades, there have been 
significant research interest in chalcogenide materials 
because of the interesting physical properties of these 
materials and their wide technological applications(1). 
There is increasing interest in ternary compound 
semiconductors with the general formula III-III-VI2 
because of their attractive physical properties, 
anisotropic, quasi-two-dimensional structure and 
unusual optical and photoelectric characteristics(2). 
Ternary semiconductor compounds with the formula 
TlAB2 (A: As, Sb, Bi and B: Te, Se, S) have been 
proposed for various application such as a coustoptic 
detectors, infrared detectors, thermoelectrics, and 
switching and memory elements(3). Narrow-gap 
semiconductors have attracted considerable interest 
due to their wide application in infrared 
optoelectronics (4). TIBiTe2 is a narrow gap 
semiconductor (5) , belonging to the family of III-V-VI 
ternary compounds of the general type TlBiX2 (X = 
Te, Se, S) often referred to as pseudo-lead 
chalcogenides because of their close chemical relation 
to the PbTe, PbSe and PbS. TlBiTe2 has been the 
subject of several studies because of their interesting 
features, but its use has been limited because TI and its 
compounds have to carefully  handled(6). Nevertheless, 
there are few studies on some of the transport 
properties of TlBiTe2. In particular, no detailed study 
of the electrical conductivity and Hall coefficient over 
a wide range of temperature has been performed.  The 
objective of this work was to grow TlBiTe2 single 
crystals and to study the conductivity and Hall 

coefficient in these crystals.  The properties of this 
compound have not been reported to date. 
2- Experimental arrangement: 
2-1- Growth technique. 

  Ingots of TlBiTe2 were synthesized by direct 
fusion of stoichiometric amounts of spectroscopically 
standardised elements (Aldrich mart) with a purity of 
99.999%. The samples were prepared by direct melting 
of the starting materials placed in quartz ampoules 
sealed under vacuum at approximately 10-6 Torr. The 
silica ampoule and its load was placed on a tray made 
from a heat-resistant alloy to minimise the effect of 
heat loss, for homogeneous distribution of heat and to 
protect the muffle furnace from the explosion hazard 
of the silica tube. The entire assembly was then placed 
in a controlled muffle furnace and the temperature 
raised gradually in 20ºC/h steps until the reaction 
occurred, as determined from previous studies (7). At 
this point, the temperature was held constant for 10 
hours, after which it was raised by 40ºC its rise is then 
continued to some 40˚C above the melting point 
(520ºC) of the compound and held constant at this last 
stage for several hours. The sample was shaken several 
times to ensure complete mixing of the components.  
During this stage, any strain present in the matrix was 
relieved. To obtain a uniform composition of 
stoichiometric material, it was necessary to cool the 
mixture very slowly at a rate of 5ºC /h until it reached 
150ºC, followed by rapid cooling to room temperature. 
These procedures take a long time to complete. The 
ingot obtained contained silvery, dark metallic 
crystals. X-ray diffraction of the synthesised crystals 
was performed using monochromatic Cu-Kα radiation. 
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The prepared material was highly crystalline, as 
determined by diffraction, and the diffraction data did 
not show the presence of any secondary phases. 
2-2- Measurement technique: 

To study the electrical conductivity and Hall 
effect, a rectangular sample was prepared.  After 
polishing, the sample dimensions were 7.5 x 2 x 1 
mm3.  The sample had a length three times its width.  
This aspect ratio is useful to avoid a Hall voltage drop. 
The electrical conductivity and Hall effect 
measurements were measured using a DC four probe 
method. The sample was placed in  an evacuated pyrex 
cryostat(8). The cryostat works as a liquid nitrogen 
container and is supported with electric heaters for 
low- and high-temperature measurements, 
respectively. The magnetic field value in the 
experiment was 0.5 T using a GMW electromagnet 
model 5403. The electrical conductivity and Hall 
coefficient were measured by a DC compensation 
method. Ohmic contact was made with the aid of silver 
paste. These contacts were ohmic in the range of the 
applied voltage. The ohmic nature of the contact was 
checked by recording the current-voltage 
characteristics. Details of the experimental procedures 
and apparatus have been published (9). 
3- Results and Discussion: 

Fig.1 shows the temperature dependence of the 
electrical conductivity σ for a TlBiTe2 single crystal in 
a temperature range from 178 K to 568 K. The curve 
can be subdivided into three regions. The first region 
represents the extrinsic range. In this region, σ 
increases slowly with temperature, and the number of 
ionised acceptors mainly determines the carrier 
concentration. This effect occurs naturally as a result 
of the transition of carriers from the impurity level to 
the conduction band. The depth of the acceptor centre 
was determined from the region in which the 
conductivity is predominantly due to the impurity 
atoms and was found to be 0.16 eV. The second region 
represents the transition region (248 - 443 K), in which 
the behaviour of σ is governed by the behaviour of 
both the charge carrier concentration and their 
mobility. In this region, the increase in the electrical 
conductivity is due to the increase in mobility. The 
carrier density in this temperature regime remains 
practically constant until the intrinsic region is 
reached. Above 443 K, intrinsic conduction begins, 
and σ increases sharply. This finding reveals that both 
electrons and holes contribute to conduction at this 
high-temperature range. The dependence of this 
temperature follows the relation: 

      σ = σo exp                          (1) 

  where σo is the pre – exponential factor and ΔΕg is 
the width of the energy gap. Using this formula, the 

energy gap ΔΕg  is 0.43 eV. The value of σ at 300K is 
equal to 5.06 x 10-6 Ω-1 cm-1.  
 

 
 
 
 
 
 
 

Fig. 1. Temperature dependence of the electrical 
conductivity 

 
 From the measurements of the Hall coefficient, it 

is evident that the sign of the Hall coefficient of 
TlBiTe2 is positive over the entire range of 
investigation, indicating that the compound is a p-type 
semiconductor. The Hall coefficient at room 
temperature was 4.46 x 108 cm3/C.  The temperature 
dependence of the Hall coefficient for TlBiTe2 
specimen is shown in Fig. 2.  
 
 
 
 
 
 
 

 
Fig.2. Temperature dependence of the Hall effect 

Determination of the energy gap and ionisation 
energy from the Hall data is possible by plotting the 
relationship between  Ln RH T3/2 and 103/T as shown in  
Fig. 3.  
 
 
 

 
 
 
 
 

Fig. 3. Relationship between RH T3/2 and 103/T 
From this figure, three regions of the curve are also 

observed. This result agrees with that observed in Fig. 
1. From the intrinsic region,  ΔΕg was found to be 
0.43 eV, whereas in the extrinsic region, the value of  
ΔΕa was estimated to be 0.15 eV. These data are 
approximately in good agreement with those obtained 
from the electrical conductivity data. A combination of 
the Hall measurements and electrical conductivity data 
were used to study the temperature dependence of the 
mobility of the charge carriers. Fig. 4 shows the 
variation of µ  as a function of temperature. The 
variation of µ with temperature can be divided into 
two regions. At low temperature, µ increases with 
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increasing temperature with the following relation: µ α 
T1.66. Such behaviour is characteristic of a scattering 
mechanism of charge carriers with ionisation 
impurities. In the high-temperature range, which is the 
intrinsic conduction region, the hole mobility 
decreases with increasing temperature according to the 
relation µ α T-2, which indicates that the scattering 
mechanism in this temperature range is caused by 
acoustic lattice vibrations. The hole mobility at room 
temperature 2257.53 cm2/ V sec. The charge carrier 
concentration was calculated from the Hall coefficient 
data using the relation:  
p = 1/RH e, where p is the hole concentration and e is 
the electron charge.  
 
 
 
 
 
 
 
Fig. 4. Behaviour of the Hall Mobility as a function of 

temperature 
The variation of the number of majority carriers 

versus reciprocal temperature is shown in Fig. 5.  At 
room temperature, the concentration reaches a value of 
1.4 x 1010 cm-3. At low temperature (178 - 248 K) in 
TlBiTe2, the carrier concentration is determined by the 
number of ionised acceptors.  The variation of the 
carrier concentration is quite slow. Because the 
TlBiTe2 sample exhibits intrinsic behaviour at 
temperatures above 443 K, the value for the intrinsic 
concentration will be given by: 

Pi = 2   exp 

                  (2) 

 where symbol have their usual meaning, and the 
energy gap width determined from this relation is 0.43 
eV.  
 
 
 
 
 
 
 
Fig. 5. Variation of carrier concentration with 

temperature 
Calculating the diffusion coefficient for holes 

yielded a value of 58.47 cm2/sec. Assuming the 
effective mass for holes is equal to the rest mass, and 
using the value for the hole mobility at room 
temperature, the mean free time could be determined 
and was equal to 1.393 x 10-12 sec. Additionally, the 

diffusion length of holes in the TlBiTe2 specimen was  
9.024 x 10-6 cm. 
4- Conclusion: 

  The preparation and electrical properties of 
Thallium Bismuth ditelluride single crystals is reported 
in the present work. Measurements of the electrical 
conductivity and Hall coefficient were performed over 
a temperature range from 178 - 568 K. All 
measurements were performed under vacuum in a 
special cryostat designed for this purpose. The 
measured Hall coefficient indicates p-type 
conductivity for our sample with a hole concentration 
of 1.4 x 1010 cm-3 at room temperature. The 
conductivity and Hall mobility at 300 K were 5.06 x 
10-6  Ω-1 cm-1 and 2257.53 cm2/V.sec, respectively. 
The scattering mechanism was evaluated over the 
whole temperature range and was found to be due to 
charge carriers with ionised impurities at low 
temperature and to lattice scattering in the high 
temperature regime. The width of the band gap was 
estimated to be 0.43 eV.  The position of the acceptor 
level was determined to be at 0.15 eV. The diffusion 
coefficient, mean free time and the diffusion length of 
holes were also evaluated.  
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Abstract: Personnel selection problem implies more than one dimension to be optimized. Many conflicting criteria 
should be considered when comparing alternatives to choose among or rank them. In This article, a Multi-Criteria 
Decision Making (MCDM) problem is presented and a real-life international company personnel selection problem 
of a new manner is illustrated. The technique used in solution named Vlse Kriterijumska Optimizacija I 
Kompromisno Resenje in Serbian (VIKOR) is applied for ranking the alternatives.  
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Life Sci J 2012; 9(4):1534-1536] (ISSN:1097-8135). http://www.lifesciencesite.com. 233 
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1.  Introduction  
Personnel selection problem is a well known 

Multi Criteria Decision Making (MCDM) problem 
which involves many conflicting attributes. Personnel 
training process is very crucial in developing 
organizations. It implies more than one dimension to be 
optimized. Many conflicting criteria should be 
considered when comparing alternatives to choose 
among or rank them. The merit of MCDM techniques 
is that they consider both qualitative parameters as well 
as the quantitative ones, MCDM includes many 
solution techniques such as Simple Additive Weighting 
(SAW), Weighting Product(WP) [3], and Analytic 
Hierarchy Process (AHP) [7]. The personnel selection 
problem, from the multi-criteria perspective, has 
attracted the interest of many scholars as in [5,6]. 
 In this paper a new personnel training 
selection problem existed in a multi-national company 
is presented. The technique named Vlse Kriterijumska 
Optimizacija I Kompromisno Resenje in Serbian 
(VIKOR), a branch of MCDM methods, is applied to 
rank the candidates for an international course of one 
year duration provided by the company to its 
employees. The rest of the paper is structured as 
following; in section 2 the VIKOR method is 
illustrated, section 3 is made for case study, finally 
section 4 is for conclusion.  
 
2. VIKOR  

A MCDM problem can be concisely 
expressed in a matrix format, in which columns 
indicate criteria (attributes) considered in a given 
problem; and in which rows list the competing 
alternatives. Specifically, a MCDM problem with m 
alternatives (A1, A2, …, Am) that are evaluated by n 
criteria (C1, C2, …, Cn) can be viewed as a geometric 
system with m points in n-dimensional space. An 
element xij of the matrix indicates the performance 

rating of the ith alternative Ai, with respect to the jth 

criterion Cj, as shown in Eq. (1): 
 

 

     (1) 

The VIKOR method was introduced as an 
applicable technique to implement within MCDM [4]. 
It focuses on ranking and selecting from a set of 
alternatives in the presence of conflicting criteria. The 
compromise solution, whose foundation was 
established by Yu [10] and Zeleny [11] is a feasible 
solution, which is the closest to the ideal, and here 
“compromise” means an agreement established by 
mutual concessions.  

The VIKOR method determines the 
compromise ranking list and the compromise solution 
by introducing the multi-criteria ranking index based 
on the particular measure of “closeness” to the “ideal” 
solution. The multi-criteria measure for compromise 
ranking is developed from the Lp-metric used as an 
aggregating function in a compromise programming 
method. The levels of regret in VIKOR can be defined 
as: 

* * 1/
,

1

 =  { [ ( ) / ( )] } , 1 p  , 

n
p p

p i j j ij j j

j

L w x x x x 



        (2) 

where i = 1,2,…,m. L1,i is defined as the maximum 
group utility, and L∞,i is defined as the minimum 
individual regret of the opponent.  
The procedure of VIKOR for ranking alternatives can 
be described as the following steps [2]: 
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Step 1: Determine that best 
*
jx  and the worst 

jx 
values of all criterion functions, wherej = 1, 2,…, n 

. If the jth criterion represents a benefit then 
*

 max  j ij
i

x f ,
 

 min  j ij
i

f f  . 

Step 2: Compute the Si (the maximum group utility) 
and Ri (the minimum individual regret of the opponent) 
values, i = 1, 2,…, m by the relations: 
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where wi is the weight of the jth criterion which 
expresses the relative importance of criteria. 
Step 3: Compute the value  Qi ,  i = 1,2,…,m , by the 
relation 

* * * *
 =  ( ) / ( ) (1 )( ) / ( ) ,i i iQ v S S S S v R R R R

 
       (5) 

where *
 min i

i
S S ,  max i

i
S S  , *

 min  i
i

R R , 

 max  i
i

R R

 , and v is introduced weight of the 

strategy of Si and Ri . 
Step 4: Rank the alternatives, sorting by the S, R, and 
Q values in decreasing order. The results are three 
ranking lists. 
Step 5: Propose as a compromise solution the 
alternative (A′) which is ranked the best by the 
minimum Q if the following two conditions are 
satisfied: 
C1. “Acceptable advantage”: 
Q(A′′) − Q(A′) ≥ DQ , where A′′ is the alternative with 
second position in the ranking list by Q, DQ = 1/(m − 
1) and m is the number of alternatives. 
C2. “Acceptable stability in decision making”: 
Alternative  A′  must also be the best ranked by S 
or/and R. This compromise solution is stable within a 
decision making process, which could be: “voting by 
majority rule” (when v > 0.5 is needed), or “by 
consensus” (v ≈ 0.5) , or “with vote” (v < 0.5). Here, v 
is the weight of the decision making strategy “the 
majority of criteria” (or “the maximum group utility”). 
v = 0.5 is used in this paper. If one of the conditions is 
not satisfied, then a set of compromise solutions is 
proposed [2].  
Recently, VIKOR has been widely applied for dealing 
with MCDM problems of various fields, such as 
environmental policy [8], data envelopment analysis 
[9], and personnel training selection [1]. 
3.  Case Study 
 

A multi-national company that works in Tele- 
Communications is willing to select one employee 
from its personnel to join a two-year course provided 
by one of its suppliers in Europe. The course is 
budgeted by 100,000 Euros for one person; the supplier 
company will pay the fees, and the whole charges of 
the selected employee suggested by the multi-national 
company in order to train and teach the rest of the 
company during the orientation phase after the supplier 
company installs and provides its software packages. 
The company restricted the selection to middle 
management in the technical support department found 
in the whole company branches and offices. After 
many procedures and tests done, four candidates are 
eligible to have the opportunity of the course, the 
multinational company Human Resources department 
specifies five criteria to compare the four candidates 
and put them through many tests for them in order to 
select only one. The process of ranking the four 
candidates in order to select optimally one is a typical 
MCDM problem. 

The Human Resources department set two 
exams to the six candidates; first the fluency in the 
foreign language test, and second is computer skills test 
including basic programming concepts. Both tests are 
combined to be one grade out of 100 points. The 
human resources department set the first criterion C1 to 
be the age of the candidate, the younger is preferable. 
C2 is set to be the experience years in the field; C3 is 
the number of years passed by the candidate inside the 
company. C4 is the average point attained by the 
candidate on the performance assessment annual report 
during the last 5 years; and finally C5 is the grade 
obtained by each candidate in the two exams set by 
Human Resources department. Table 1 shows the five 
criteria, their weights, and their computation units. The 
Human Resources department presented the data 
included in the decision matrix found in Table 2 
showing the four candidates, and their performance 
ratings with respect to all criteria. All candidates are 
indexed by the term (CAND) for simplicity. 

 
Table 1. Criteria and their computation units 

Criterion  
Index 

Criterion 
Description  

Computation  
Units 

Weights 

C1 Age No. of Years 0.30 
C2 Ii Work Experience No. of Years 0.15 
C3 Company Experience No. of Years 0.20 
C4 Annual Assessment  

Report 
Average of   

5 years 
0.10 

C5 Human Resources Tests Grade (1-100) 0.25 

 
Table 2. Decision matrix  

 C1 C2 C3 C4 C5 
CAND1 48 23 10 70 78 
CAND2 42 15 12 80 70 
CAND3 36 16 16 62 95 
CAND4 45 10 20 77 68 
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By applying the procedure of VIKOR, we can 
calculate the S, R and Q values as shown in Table 3 to 
derive the preference ranking of the candidates. 
Management should choose the third candidate because 
he has the minimum S, R, and Q values; also, the two 
conditions mentioned earlier in section 2 are satisfied. 
 

Table 3. Ranking lists and scores 

 S R Q
 

Rank 

CAND1 0.5556 0.3000 1 4 
CAND2 0.4023 0.1600 0.39007 2 
CAND3 0.2608 0.1000 0 1 
CAND4 0.3917 0.2250 0.534521 3 

 
4.  Conclusion 

A VIKOR method is presented to solve a real-
life personnel training problem existed in multinational 
company. A MCDM problem of a new manner is 
introduced. The VIKOR method is employed to rank 
the candidates. It might be combined to other 
techniques in further research. The MCDM problem 
should be reformulated and solved if any parameter or 
alternative is added or deleted because of its sensitivity 
to any changes.  
 
*Corresponding Author: 
Mohamed Fathi El-Santawy 
E-mail: lost_zola@yahoo.com 
 
References 
1. El-Santawy, M. F. (2012), "A VIKOR Method for 

Solving Personnel Training Selection Problem", 
International Journal of Computing Science, 
ResearchPub, 1(2): 9–12. 

2. Huang, J. J., Tzeng, G. H. and Liu, H.H. (2009), 
"A Revised VIKOR Model for Multiple Criteria 

Decision Making - The Perspective of Regret 
Theory", Communications in Computer and 
Information Science, 35 (11): 761–768. 

3. Hwang, C.L. and Yoon, K. (1981), Multiple 
Attributes Decision Making Methods and 
Applications, Heidelberg: Springer, Berlin. 

4. Opricovic, S. (1998), Multicriteria optimization 
of civil engineering systems, PHD Thesis, Faculty 
of Civil Engineering, Belgrade. 

5. Saremi, M., Mousavi, S. F. and Sanayei, A. 
(2009), "TQM consultant selection in SMEs with 
TOPSIS under fuzzy environment", Expert 
Systems with Applications, 36 : 2742–2749. 

6. Seol, I. and Sarkis, J. (2005), "A multi-attribute 
model for internal auditor selection", Managerial 
Auditing Journal, 20 : 876–892. 

7. Saaty, T.L. (1980), The Analytic Hierarchy 
Process, McGraw-Hill, NewYork. 

8. Tzeng, G.H., Tsaur, S.H., Laiw, Y.D. and 
Opricovic, S. (2002), "Multicriteria Analysis of 
Environmental Quality in Taipei: Public 
Preferences and Improvement Strategies", 
Journal of Environmental Management, 65: 109–
120. 

9. Tzeng, G.H. and Opricovic, S. (2002), "A 
comparative analysis of the DEA-CCR model and 
the VIKOR method", Yugoslav Journal of 
Operations Research, 18: 187–203. 

10. Yu, P.L. (1973), "A class of solutions for group 
decision problems", Management Science, 19: 
936–946. 

11. Zeleny, M. (1982), Multiple criteria decision 
making, McGraw-Hill, New York. 

 
 
10/5/2012 
 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

1537 

 

Assessment of the Knowledge of Midwives Regarding Prevention of Low Apgar Score 
 

Mulondo Seani Adrinah1, Khoza Lunic Base2 

 

1. Department of Advanced Nursing Science, School of Health Sciences, University of Venda, Limpopo Province, 
Box 3287, Shayandima 0945, South Africa 

1.  Department of Advanced Nursing Science, School of Health Sciences, University of Venda, Limpopo     Province, 
Box 643, Letaba 0870, South Africa 

seani.mulondo@univen.ac.za; Bkhoza@univen.ac.ca  
 

Abstract: Health professionals and midwives in particular, are responsible for the management of a pregnant 
woman during antenatal clinic, labour, puerperium and including neonatal care. They have to acquire knowledge of 
obstetric practice. Lack of knowledge may lead to mismanagement of labour, poor delivery technique which leads to 
babies born with low Apgar score of 7 or less at 5 minutes. The objective of the study was to assess the knowledge 
of midwives regarding the prevention of low Apgar scores among neonates. The study was designed as a 
quantitative and descriptive research. A representative sample of 100 midwives working in the maternity units of 
three district hospitals was selected. A self-administered questionnaire with closed questions was used to collect 
data. A purposive sampling method was used to select participants. The findings revealed that midwives perceived 
themselves to be having knowledge related to midwifery practice; however they were lacking knowledge of some 
skills related to midwifery care such as gestational period for engagement of the fetal head in primigravida. 
Protocols on the management of conditions contributing to low Apgar scores among neonates should be developed. 
The protocols should be in line with the Guideline for Maternity Care in South Africa. All midwives need to be 
trained in the implementation of these protocols.  
[Mulondo SA, Khoza LB. Assessment of the Knowledge of Midwives Regarding Prevention of Low Apgar 

Score. Life Sci J 2012;9(4):1537-1545] (ISSN:1097-8135). http://www.lifesciencesite.com. 234 
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1. Introduction and Background 
         Health professionals and midwives in particular, 
play an important role in rendering maternal and 
childcare services, including neonatology. Midwives 
are responsible for the management of a pregnant 
woman during antenatal clinic, labour, puerperium and 
including neonatal care. They have to acquire 
knowledge of obstetric practice because in the 
management process they are exposed to various 
challenges such as conditions affecting pregnancy, 
difficult labour and resuscitation of hypoxic neonates 
(MacDonald & Van Der Walt, 2003). 
         It is the responsibility of the midwife to ensure 
that a woman gives birth to a healthy newborn baby 
with an Apgar score of 10/10 at one minute after birth. 
The Apgar score is a method that was introduced by an 
American anaesthetist called Virginia Apgar in 1953. 
The scoring system was intended to evaluate and 
record the physical condition of the baby in numerical 
terms at one minute after birth and if necessary it may 
be repeated at five minutes (Myles, Fraser & Cooper, 
2004). 
          According to the World Health Organization 
(2003), midwives are responsible for clinical practice 
in midwifery discipline where they provide 
supervision, care and advice to the woman before 
conception, during pregnancy, labour and puerperium. 
Midwives must give health education during antenatal 

clinic on topics such as the dangers of alcohol intake 
during pregnancy which may lead to a newborn born 
with a low Apgar score due to fetal alcohol syndrome 
(Viljoen, 1999). Midwives must have the ability to 
estimate fetal weight through abdominal inspection 
and palpation to identify macrosomic infants. 
Macrosomic were found to be the significant risk 
factors of low Apgar score (Essel & Opai-Tett, 1995). 
         Squire and Frances (2004) indicate that 
intrapartum asphyxia and chronic asphyxia were found 
to be contributory factors to low Apgar scores. 
Monitoring of the fetal condition by a midwife during 
labour is essential to ensure that delivery of the baby 
takes place before the occurrence of lack of oxygen 
supply to the fetal brain. experienced midwives with 
knowledge detects signs of fetal distress, identifies and 
grades meconium-stained liquor and seeks medical 
assistance for immediate management in order to 
prevent a low Apgar score (Myles et al., 2004).  
         The knowledge and experience of midwives in 
the manipulation and interpretation of a 
cardiotocograph is very important in the identification 
of fetal distress which may result in a low Apgar score 
(Sellers, 2001a; Zapta-Vazquez, Rodríquez-Carvajal, 
Sierra-Basta, Alonzo-Vázquez and Echeverríluz-
Equiluz, 2003). Bunchman, Pattison and Nyathikazi 
(2002) reports from the study that 25% of fetal distress 
was due to incorrect interpretation of cardiotocograph 
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by midwives, 185 were due to inadequate fetal 
monitoring by midwives and in 7% there was no 
response to poor progress in labour by midwives. The 
role of a midwife is to evaluate carefully the progress 
of labour through the monitoring of maternal and fetal 
condition. The primary outcome is initiation of labour 
and delivery within 24 hours (Moodley, 
Venkatachalam & Songca, 2003). 
        Midwives keep clear and accurate records of the 
progress of pregnancy; labour and puerperium period.  
Apply the basic skills and techniques such as internal 
examination and pelvic assessment, cutting and 
suturing for an episiotomy in the second stage of 
labour (Searle, 1987a). 
        The South African Nursing Council regulation 
which governs the practice of a midwife (R2488) 
states that in case of antepartum haemorrhage, a 
midwife shall not carry out internal examination to 
avoid aggravating the condition and refer the woman 
to the medical practitioner for emergency management 
(SANC, 1990). Maternity Guidelines of South Africa 
states that the partogram must be promoted as the only 
legitimate record of labour progress to the extent that 
failure to use a partogram would be seen as negligence 
or indefensible in a medico-legal context (Department 
of Health, 2007). 
        The incidences of high or low statistics of babies 
born with low Apgar scores depend upon the 
knowledge of midwives in the management process 
prior to conception, during pregnancy, labour and 
neonatal care (Sellers, 2001a). Babies who fail to 
respond to resuscitation at birth have low Apgar scores 
of 6 or less at one minute and are sometimes referred 
to as being “flat” or “depressed” (Squire & Frances, 
2004). An Apgar score of 8/10 usually indicates that 
the neonate is in good condition and that few or no 
problems may be expected (Nolte, 1998). 
 
2. The Problem Statement 
        The practice of obstetric nursing requires a 
midwife practitioner who is competent to practice 
independently in providing antenatal services during 
pregnancy, progress of labour and conducts delivery 
on her own for a normal healthy baby. Vhembe district 
statistics from three particular hospitals, that is 
Hospital A, Hospital B and Hospital C revealed that 
out of 1 218 deliveries in a month, 43 neonates were 
born with low Apgar scores. Contributory factors 
might be many and varied (MacDonald et al., 2003). 
The researcher is concerned about constant statistic of 
low Apgar scores among neonates which is not coming 
down and focused on the knowledge of midwives 
regarding prevention of low Apgar scores among 
neonates. 
 
 

3. Purpose of the Research  
        The purpose of the study was to assess the 
knowledge of midwives with regard to the prevention 
of low Apgar scores among neonates.  
 
4. Objectives of the Study 
        To describe the knowledge of midwives regarding 
the prevention of low Apgar scores among neonates. 
 
5. Materials and Methods 
        This study used a quantitative and descriptive 
research design (Polit & Hungler, 1995). A sample of 
100 midwives working in maternity units at three 
district hospitals was selected. A self-administered 
questionnaire was used to collect data. A non-
probability purposive sampling method was used to 
select participants.  
        The research study was conducted in a clinical 
setting at Government hospitals in the Vhembe district 
of Limpopo Province. The district has seven district 
hospitals and one regional hospital which serve as a 
referral hospital to which the six district hospitals refer 
patients for specialised services. The seventh hospital 
is for maximum security psychiatric patients. Three 
hospitals were chosen as sites for the study to be 
conducted. The choice appeared to be relevant because 
they were located less than 40 kilometres from one 
another.  
        The questionnaire was used as an instrument for 
collecting self-reported data from the midwives. A 
self-administered questionnaire with closed-ended 
questions was designed. Structured questions were 
formulated to assess and describe the competencies of 
midwives with regard to the prevention of low Apgar 
scores among neonates. Structured procedures and a 
formal instrument were used to collect numerical 
information under controlled conditions. Midwives in 
this study provided relevant data in relation to the 
study (Dempsey & Dempsey, 1992; Mouton, 1996). 
Questionnaires were distributed to all midwives 
practicing in the maternity units of three different 
hospitals and they were allowed to complete them in 
the presence of the researcher and bring them back. 
        The population in this study was all midwives 
practising in maternity units of three selected hospitals 
of the Vhembe district. Only midwives who were 
allocated and practicing in maternity units were 
included in the study. Midwives were required to have 
at least one year’s experience of practising in 
maternity, and six months in the labour ward (Brink, 
2003; Brink & Wood 1998). A sample size of 100 
midwives was sufficient to achieve saturation of the 
theoretical categories.  
        For the purpose of this study a non-probability 
purposive sampling approach was used to select the 
hospital sample and participants. The researcher used 
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her own knowledge about the population and its 
elements to handpick cases to be included in the study. 
All available midwives practicing in the maternity 
departments who were judged to be typical of the 
population in question or particularly knowledgeable 
about the issue of the prevention of low Apgar scores 
among neonates from three hospitals were chosen 
(Brockopp & Hastings-Tolsma, 1995; Burns & Grove, 
2003). This meant that not all midwives working at the 
three selected hospital had a chance to be part of the 
study.  
          Data obtained from the completed 
questionnaires were subjected to analysis by the 
Statistical Packages of social sciences (SPSS) 
programme to establish frequencies and percentages. 
The purpose of the data analysis was to impose some 
order on a large body of knowledge so that a general 
conclusion could be communicated in a research 
report. Statistical procedures enabled the researcher to 
reduce summaries, organize, evaluate, interpret and 
communicate numerical information (Polit & Hungler, 
1999). 
         Mouton (1996) maintains that since scientific 
research is a type of human conduct, it follows that the 
research has to correspond with the generally accepted 
norms and values. Ethics is doing what is right and 
good during research and all ethical principles to be 
applied to the research process were observed. The 
researcher protected the rights of the midwives and 
those of the institutions in which the study was 
conducted. According to (Nieswiadomy, 1993; 
Seaman, 1998), midwives have several rights such as 
the right not to be harmed, the right to maintain self-
respect, dignity and the right to privacy, informed 
voluntary consent, confidentiality and anonymity, and 
the right to refuse to participate or to withdraw from 
participation without any fear of discrimination.  
        Pilot study was conducted in order to double 
check the instrument before commencing the major 
study to ensure that it worked properly (Polit & Beck, 
2004). A purposive sample of 10 midwives was drawn 
from three different hospitals and was informed about 
the purpose and outcome of the study. This is done to 
prevent frustrations and irritability if instrument is out 
of order as it may result into losing respondents, time, 
patience and motivation (Hicks, 1996; Mouton & 
Marais, 1991). The respondents involved in the pilot 
study were not included in the major study (Brink & 
Wood, 1998). The researcher was able to test the use 
of the questionnaire and assess whether the questions 
were understood (Streubert & Carpenter, 1995). This 
further determined the reliability of the questionnaire 
(Abdellah & Levine, 1986).  
        In ensuring reliability in this study, the same tool 
or instrument was used at three different hospitals and 
yielded the same results.  This is supported by De Vos 

and Fouche (1998) and Crookes and Davies (2004) 
who refer it as “the extent to which independent 
administration of the same instrument yields the same 
results under comparable conditions.” the same 
instrument was used several times in different 
situations the outcome or results were the same. 
Reliability and validity are related to each other (Polit 
& Hungler, 1999).  
        According to Myles et al. (2004) and Mashanzi 
(2000), midwives has been trained to assess and make 
a decision to a save life by the South African Interim 
Nursing Council (SANC). Fullerton and Ingle (2003) 
state that Knowledge is the pre-requisite for proper 
management of the woman during antenatal care and 
labour. 
 
6. Results  
    Respondents were asked to rate their knowledge on 
the scale below. “Strongly agree” and “agree” were 
combined to denote “agree”; “disagree” and “strongly 
disagree” were combined to denote “disagree” and 
missing responses by “mis”. 
 
Table 1. “Knowledge of Midwives in Prevention of Low 
Apgar Score” 
Knowledge of the 
Midwives 

Agree Disagree Mis Total 

1. During palpation the 
palmar surfaces of the 
fingers determine the 
soft consistency of the 
fetus 

64.3 29.5 6.3 100.0 

2. Walking the fingertips 
of both hands is an 
excellent method of 
locating fetal position 

68.4 26.3 5.3 100.0 

3. Recurrent pregnancies 
lead to poor fetal growth 

55.4 40.0 4.2 100.0 

4. Thick and tight cervix 
facilitates good progress 
of labour 

11.6 88.4 - 100.0 

5. The hands grasp the 
fetal mass in the centre 
to assess the fetal weight 
and size 

49.4 44.3 6.3 100.0 

6. Meconium-stained 
liquor is an indication of 
amniotitis 

32.7 64.1 3.2 100.0 

7. In primigravida the 
head should have 
engaged at 38-39 weeks 
of pregnancy 

63.2 35.7 2.1 100.0 

8. Posterior position of the 
fetus leads to prolonged 
labour 

77.9 22.1 - 100.0 

9. Resuscitation of a 
newborn requires extra 
skills and experience 

86.3 13.7 - 100.0 

10. Presence of moulding 
3+ is a good indication of 
descent of the head during 
labour 

19.0 81.0 - 100.0 

11. Continuous strong 84.2 15.8 - 100.0 
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contractions may lead to 
rupture of the uterus 
12. In multiparous women 
duration of second stage 
of labour should not 
exceed 30 minutes 

69.5 30.5 - 100.0 

13. Fetal heart rate is 
monitored ¼- hourly 
during the active phase 
of labour 

60.0 40.0 -  

14. Pelvic assessment is 
done at 34- weeks of 
pregnancy in primigravida 

69.5 30.6 - 100.0 

15. Full urinary bladder 
facilitates descent of the 
fetal head during labour 

16.8 81.1 2.1 100.0 

16. Diabetes mellitus 
during pregnancy may 
cause obese babies leading 
to difficult delivery 

90.5   8.4 1.1 100.0 

17. A rise in blood 
pressure of 160/100 
during the second 
trimester is considered 
pathological and needs 
advice for rest 

65.2 33.7 1.1 100.0 

18. Maternal condition is 
recorded on the partogram 

84.2 13.7 2.1 100.0 

19. PIH causes decrease in 
uterine blood flow and 
placental dysfunction if 
not treated properly 

73.7 22.1 4.2 100.0 

20. Descent of the fetal 
head takes place in 
deflexed head 

33.6 58.9 7.4 100.0 

21. Antepartum 
haemorrhage, prolonged 
labour and premature 
labour are conditions that 
compromise the fetus 

71.6 27.4 1.1 100.0 

22. Vacuum extraction is 
the best in the case of 
delayed second stage of 
labour 

44.2 54.7 1.1 100.0 

23. Bishop score of “6” is 
a good indication of 
induction at 42 weeks 
pregnancy 

52.6 42.1 5.3 100.0 

 
7. Discussion  
        Results revealed that midwives have knowledge 
related to most midwifery skills that would prevent low 
Apgar score among the neonates. But not necessarily to 
all skills outlined in the questionnaire. All midwives 
are expected to have acquired knowledge to achieve 
competency level of 100% in midwifery practice. The 
birth of the baby is more than the start of new life 
(Drake, 2010). However, they were lacking knowledge 
in performing some of the midwifery skills which are 
considered to be critical for the best possible outcome 
of the neonates as follows: 

 During palpation the palmar surfaces of the 
fingers determine the soft consistency of the 
fetus  (64.3%) 

 The hands grasp the fetal mass at the centre to 
assess fetal weight and size   (49.4%) 

 Recurrent pregnancy leads to poor fetal 
growth                   (40.0%) 

 In primigravida the head should have engaged 
at 38-39 weeks of pregnancy  (63.2%) 

 Meconium-stained liquor is an indication of 
amniotitis   (64.1%) 

 Descent of the fetal head takes place in a 
deflexed head                 (58.9%) 

 A Bishop score of 6 is a good indication of 
induction at 42 weeks of pregnancy   (52.6%) 

 Fetal heart rate is monitored ¼-hourly during 
the active phase of labour   (60.0%) 

 
Identified Lack of Knowledge as Perceived by 
Midwives 
        The Australian Nursing and Midwifery Council 
(2009) indicate that midwives acquire theoretical 
knowledge during their period of training which is 
applied in practical situations when performing 
midwifery clinical skills. According to the findings, 
midwives perceived themselves to be lacking 
knowledge in performing some skills related to 
midwifery care. A discussion of key areas in relation to 
lack of knowledge when performing midwifery skills 
follows.  
 
During palpation the palmar surfaces of the fingers 
determine the soft consistency of the fetus and the 
hands grasp the fetal mass in the centre to assess the 
fetal weight and size. 
        The findings reveal that 64% and 49% of the 
midwives are lacking knowledge related to that: 
“during palpation the palmar surfaces of the fingers 
determine the soft consistency of the fetus and the 
hands grasp the fetal mass in the centre to assess the 
fetal weight respectively”. Lack of knowledge in 
performing the above skills predisposes poor location 
of fetal position, inability to estimate fetal weight and 
size, and possible undetected big baby (macrosomia). If 
labour is progressed and the baby allowed to be 
delivered normally, baby will be born with a low Apgar 
score due to difficult delivery of a big baby (Chiarella 
et al., 2008). Mocanu et al. (2000) reports similarly 
from the study conducted at the American College of 
Obstetrics and Gynaecologists in America involving 
175 000 deliveries with the aim of evaluating the 
impact of macrosomic babies and neonatal outcome. 
The results indicated that 2 345 caesarean sections 
which were done were due to macrosomic babies 
(exceeding 4500g) in order to prevent low Apgar scores 
among the neonates. Caesarean section was 
recommended for all suspected fetal weight exceeding 
4500g. Contrary to the stud Askham and Barbour 
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(1996); Barbour (1990) reports that women preferred to 
tell midwives their problems rather than the doctor 
during antenatal clinic where abdominal palpation takes 
place. They consider midwives to have more 
knowledge about childbearing than men (doctor or 
accoucher). Midwives had considerable midwifery 
knowledge and skills which needed to be put into 
practice in midwifery units.   
        Robinson (1990) also reported similar findings, 
that midwives had considerable knowledge and 
experience of providing midwifery care and women felt 
more comfortable when they were cared for by 
midwives. Hodnett, Gates, Hofmeyr and Sakala (2007); 
The Royal College of Obstetricians and Gynaecologists 
(2001) reported that there is relationship between the 
fetal size and shoulder dystocia. Similar findings were 
reported by Sokol and Blackwell (2003) and Langer, 
Berkus, Huff and Samueloff (1991), that a big baby is 
associated with a difficult delivery and a low Apgar 
score. All midwives should be able to perform 
abdominal palpation to estimate fetal weight and 
identify macrosomia.  
 
Recurrent pregnancy leads to poor fetal growth 
        The findings reveal that 55% of the midwives are 
lacking knowledge related to that “Recurrent 
pregnancies lead to poor fetal growth.” According to 
Sellers (2001b), recurrent pregnancy is a predisposing 
factor for a big baby leading to difficult delivery and 
low Apgar score if allowed to deliver vaginally. Lack 
of knowledge prevents midwives from anticipating the 
outcome of recurrent pregnancies, which may result in 
babies born with low Apgar scores. The findings might 
conclude that midwives are lacking in knowledge 
related to the impact of recurrent pregnancies on the 
unborn baby.  
 
In primigravida the head should have engaged at 
38-39 weeks of gestation 
        The findings of the study reveals that 63% of the 
midwives are lacking knowledge related to that: “In 
primigravida the head should have engaged at 38-39 
weeks of pregnancy.” According to Sellers (2001a), the 
fetal head should have engaged into the pelvic brim two 
weeks before commencement of labour. Failure of 
engagement is a sign of inadequate pelvis or the 
presence of some abnormality in the lower pole of the 
uterus. That will lead to prolonged labour causing fetal 
distress and a baby born with a low Apgar score. 
Midwives should apply theoretical knowledge during 
pelvic palpation and assessment to identify engagement 
of the fetal head in primigravida. The findings of this 
study concluded that midwives lacked the knowledge 
related to engagement of the fetal head in primigravida 
during pregnancy. Failure of the fetal head to engage at 
38-39 weeks of pregnancy requires prompt attention 

and referral to the hospital for hospital delivery to 
prevent a low Apgar score. 
 
Meconium-stained liquor is an indication of 
amniotitis 
        The findings of this study reveal that 64% of the 
midwives are lacking knowledge of differentiating 
meconium-stained liquor and amniotitis. Myles & 
Strassner (2005) report that meconium-stained liquor is 
detected in three grades and it is an indication of fetal 
distress which causes a low Apgar score. Amniotitis 
usually occurs if membranes have been ruptured for 
more than 24 hours. It is a sign of infection. It may 
have an offensive smell and is very dangerous to the 
baby. Midwives should report the woman to the doctor 
for prophylactic treatment including antibiotics to be 
administered to prevent a low Apgar score.  
        Davis and Henderson-Smart (2001) report that a 
dexamethathone injection is given to infants who are 
exposed to amniotitis to extubate the lungs after 
delivery. Zapata-Vazquez et al. (2003) report similar 
from the study conducted at Carlos Urziaz Jiménez 
hospital in Merida, Mexico involving 387 neonates 
with the aim of evaluating the impact of amniotitis on 
newborn babies. The outcome of the study indicated 
that 83 neonates had low Apgar scores of less than 7 at 
five minutes. Among the 83 neonates with low Apgar 
scores, 26 were due to amniotitis which was not 
detected and treated properly before delivery due to 
lack of knowledge of midwives. It was also associated 
with prolonged rupture of membranes for more than 24 
hours or the woman had undergone multiple vaginal 
examinations during labour by midwives.  
        Similarly, lack of knowledge of the midwives had 
resultant into 46% of neonates with low Apgar scores 
and 6% died within 24 hours of delivery from 102 
neonates who had amniotitis at Francisco maternity 
hospital in France. It was also indicated that amniotitis 
was associated with placental insufficiency with 
subsequent fetal hypoxia, fetal distress and low Apgar 
score if not treated properly (Wiswell, 2001). Ghidini 
and Spong (2001) and Davis and Henderson-Smart 
(2001) share similar views, that amniotitis is an 
infection of the amniotic fluid and prophylactic 
treatment should be given prior to delivery to prevent a 
low Apgar score. Lack of knowledge by midwives 
leads to poor management of women with amniotitis 
and causes low Apgar scores among the neonates. 
Richardson, Tarnow-Mordi and Escobar (1998); Ward 
and Sinn (2003) shared similar views that prolonged 
rupture of membranes is associated with amniotitis. If 
midwives lack the knowledge concerning it, it may 
result in babies born with low Apgar scores. 
         The perinatal care survey in South Africa in 2001 
analysed the causes of perinatal deaths from 78 343 
births. The outcome showed that 3 045 neonates died 
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and the most common primary causes were 
spontaneous premature labour associated with 
amniotitis (Pattison, 2001).  
 
Descent of fetal head takes place in a deflexed head 
        The findings of this study reveal that 58% of the 
midwives are lacking knowledge about the situations or 
conditions which facilitated descent of the fetal head. 
Descent of the fetal head takes place in situations where 
the fetus is in a complete attitude (flexion) while still in 
the uterus. In deflexed head, there is no flexion of the 
head. During labour, it will lead to poor progress which 
may result in deep transverse arrest. Caesarean section 
may be performed or rotation and flexion of the head 
with application of a forceps delivery resulting in poor 
neonatal outcome. The baby may be born with a low 
Apgar score (Myles et al., 2004).  
 
A Bishop score of 6 is a good indication of induction 
at 42 weeks of pregnancy 
        The findings of this study reveal that 52% of the 
midwives are lacking knowledge regarding the 
favourable features of a Bishop score for induction of 
labour. According to Bishop (1994); Buchanan, Macer 
and Yonekura (2005), induction of labour is 
commenced following full assessment of the woman by 
the doctor. Midwives should have knowledge of the 
fact that the favourable induction feature is a score of 
6-13. Levis (2007) reports that a score of 5 or less is 
unfavourable for induction of labour. A score of 6 and 
above indicate that the cervix is ripe. Induction of 
labour can therefore be initiated and may have a high 
probability of being successful.  
        Midwives must have knowledge of the Bishop 
Score so that they can be able to advocate for their 
patients. According to the SANC (R2598, 1984; 
R2488, 1990), a midwife acts as an advocate for the 
patient. She speaks on behalf of the woman in labour in 
order to protect her from possible abuse, neglect or 
harm. Augustine and Orhue (2005) report the findings 
of the study conducted at the University Hospital, 
Benin City in Nigeria involving 90 primigravida with a 
low Bishop Score of less than 6. The outcome indicates 
that methods used for induction failed due to unripe 
cervix. Ezimokhai and Nwabineli (1998) report similar 
findings that a Bishop score of less than 6 had poor 
induction outcome as the cervix was not yet ripe and 
ready for dilatation. 
 
Fetal heart rate is monitored ¼-hourly during the 
active phase of labour 
        The findings of this study revealed that 60% of the 
midwives are lacking knowledge related to monitoring 
fetal heart ¼ hourly during active phase of labour. This 
is one of the critical skills which 100% knowledge is 
expected from all midwives responsible for 

management of labour. This may help with the 
detection of any sign of early or late deceleration and 
indicate urgent action to be taken to prevent a low 
Apgar score. Various methods can be used for 
monitoring the fetal heart during labour. Bunchman et 
al., (2002) report findings from study conducted in 
metropolitan and rural hospitals in South Africa 
involving 102 perinatal deaths due to asphyxia 
neonatarum. Out of these babies, in 80 cases fetal 
monitoring was done ¼-hourly, 55% with 
cardiotocograph, 32% using the fetal scope and 13% 
using the hand-held Doppler. Early and late 
decelerations of the fetal heart were detected which 
resulted in poor neonatal outcome. However, findings 
not reported in numerical terms.  
        According to Maternity Guidelines in South 
Africa (Godi, Mhlanga, Saloojee, Steinberg and 
Tlebere, 2007), all findings of maternal and fetal 
condition, including progress of labour, are recorded on 
the partogram by midwives who are monitoring and 
progressing labour. Failure to use a partogram during 
labour or incorrect recording with misinterpretation of 
the findings constitutes substandard care. Poor progress 
with complications such as fetal distress will result in 
babies born with low Apgar scores. The WHO (1994) 
also reported similar views that the partogram was an 
important tool for monitoring labour and identifying 
women in need of obstetric intervention.  
        Orji (2008) conducted a study of 463 women with 
normal labour with the aim of evaluating the progress 
of labour using the modified WHO partogram. Labour 
was monitored and plotted on the partogram by 
midwives. The results indicated that 102 women who 
had crossed the action line had delayed first stage of 
labour which further resulted in poor neonatal outcome. 
Low Apgar scores were reported in 36 babies at one-
minute and five-minute intervals, 25 babies had 
asphyxia neonatarum and there were 5 stillbirths (Orji, 
2008). Bosse, Massawe and Jahn (2002) reported 
similar findings from their studies, that the partogram 
was analysed to evaluate neonatal outcome. The results 
yielded low Apgar scores of less than 7 at five minutes. 
 
8. Conclusion 
        The study included 100 midwives who agreed to 
participate in the study and a self-administered 
questionnaire was used to collect data. Data were 
analysed by using a computer programme for statistical 
analysis, Statistic Package for Social Sciences (SPSS). 
The knowledge of midwives was assessed by 
addressing the objectives and the purpose of the study, 
which were achieved. The findings of the study reveal 
aspects where midwives have acquired the knowledge 
needed in managing pregnancy and labour as well as 
the areas where they are lacking knowledge. Maternity 
care forms an integral component of primary health 
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care, and is one of the priority reproductive issues that 
require urgent attention. For this reason all midwives 
need to be equipped with knowledge to provide quality 
midwifery care as they are dealing with two lives, that 
of the mother and the baby, and to curb maternal and 
neonatal complications. 
 
Recommendations Related to Improving the 
Knowledge of Midwives on Aspects of the 
Prevention of Low Apgar Scores 
        Standardised clinical guidelines should be 
included in the structured learning curriculum for 
undergraduate nurses. 

Protocols on the management of conditions 
contributing to low Apgar scores among neonates 
should be developed. The protocols should be in line 
with the Guideline for Maternity Care in South Africa. 
All midwives need to be trained in the implementation 
of these protocols. 

Midwives should meet monthly to discuss 
problems experienced and update each other on the 
latest developments in midwifery care.  
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Abstract: To study the Seed Hydro-Priming effects on soybeans morphologic, and qualitative and quantitative 
traits, a research was carried out in Ardebil Islamic Azad University research farm, in 2008. This research was 
conducted in factorial based on complete block randomized design. One of the Seed Hydro-Priming factors was 8, 
12, 16 and 20 hours which were soaked in tap water and dried to 30percent moisture. A seed sample was also 
considered as an observation sample (without pretreatment). The second cultivar factor was Williams and LV (17). 
Results indicated that there is a significant difference at 1percent level between hydro-priming durations on plant 
height, grain yield, oil content, weight of sub-stems, number of sub-stem and germination percentage. In most traits 
other than sub-stems weight and number of sub-stems, 8-hour Hydro-Priming provided the best yield. Moreover, 
cultivar interaction effects on plant height trait in Hydro-Priming were significant at 1percent. The results to the 
average comparison table indicated that Williams cultivar had the most height with 8-hour Hydro-Priming. Also, 
there was a significant difference among cultivars on number of sub-stem, weight of sub-stems and plant height at 
1percent and in most traits   LV (17) had a better yields comparing to the Williams cultivar. Considering the results, 
see Hydro-Priming due to the short growth period and to increase the yield and better green in farm seems to be of 
significance. Also, 8-hour Seed Hydro-Priming is suggested for soybeans.  
 [Seyed sajjad Moosavi, Davar Hayati Khanghah, Ali Mohammadpour Khanghah, Yousef Alaei and Maryam Jafari. 
A Study on Seed Hydro-Priming Effects on Morphological Traits, and Qualitative and Quantitative Yield in 
Soybeans under Farm Conditions (Iran). Life Sci J 2012;9(4):1546-1552] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 235 
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Introduction 
Deploying seedling is a critical step in the plant 
production process. Seeds uniformity and 
germination percentage in direct cultivation could 
have a great impact on production quality and 
performance. In recent years, a lot of efforts have 
been made to improve the germination condition, 
seed and seedling growth strength in special 
environments. (Ellis, 1989;Srinivasanet al, 1999; 
Drewet al, 1997) Priming is among the main 
methods in increasing seeds germination strength. 
Priming includes various seed improving methods in 
which seeds are controllably discharged. (Faruq et 
al, 2006b) The main objective in seed priming is 
partial water discharge so that seeds pass the 
germination in the first stage (physical water 
absorption) and second stage (biochemical processes 
initiation and sugars hydrolysis) and halt in the 

germination third stage (sugar consumption by the 
embryo and radicle growth). (Bradford, 1995) Seed 
priming is of various types according to the priming 
solution. The main and common point for all 
solutions is related to the optimal concentration and 
proper preservation period. Also, the seed should not 
be immersed in the prime solution during priming. 
Putting the seed with 50% of the height for a better 
exchange of oxygen is recommended. (Van Vactor, 
2000; Hardegree et al., 2002) One of the main 
priming methods is to prime by water. Priming by 
water is very simple and cheap, and the water 
absorption amount is controllable through the 
calculating the time which the seeds are in contact 
with water. (Jusi and Sharifzade, 2006; Ashraf and 
Fulad, 2005; Faruq et al, 2006b) 
Using increasing seed strength treatments could lead 
into rapid germination, consistent emergence and 
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plant strong deployment. (Afzal et al, 2002; Ashraf 
and Fulad, 2005; Faruq et al, 2006a) Priming by 
water affects DNA and RNA synthesis, alpha-
amylase activities and better embryo growth. By 
improving the germination rate, growth consistency, 
seedling vigor and deployment, plant growth 
improves. (Basra et al., 2005; Ruan et al., 2002; 
Harris et al., 1999) It is reported that hydro-priming 
improves the cottonseed germination under tension 
and non-tension conditions. (Casenave and Toselli, 
2007) Raaj and Mehra (2002) have also reported 
growth improvement and seedling deployment in 
canola under tension condition. Kaya et al (2006) 
have reported more germination and seedling growth 
in hydro-primed sunflower seeds under drought and 
salinity tensions. Additionally, Ghassemi- Golezani 
et al (2008) reached more seed yield in pea seeds 
under 16-hour hydro-priming treatment. Ghassemi- 
Golezani et al (2008) showed that hydro-priming 
results in seedlings growth rate, percentage, yield 
and yield components. They also reported that 
hydro-priming has a better effect on lentil seedling 
growth rate and percentage comparing to osmo-
priming. Berg et al (1989) reported increase in 
production in subsequent to soybean seeds 
pretreatment. During their research on wheat seeds, 
Bosra et al (2005) came to this conclusion that, 
aqueous pretreatment for 24hours has a high effect 
on germination rate. Aqueous pretreatment in 
sunflower seedling weight is more tangible 
comparing to osmotic treatment in osmotic tension 
condition. (Demir Kaya, 2006) Pill (1986) reported 
that, parsley pre-germinating decreases the growth 
duration and increases shoot dry weight.  
Since there is not enough comprehensive data on 
hydro-priming application and effects on soybean 
cultivars primary growth and yield, the following 
research tries to study hydro-priming treatments 
effects on morphologic traits and qualitative and 
quantitative yield under farm condition.  
 
 
Materials and Methods 
The soybean seeds (Williams and LV (17)) which 
were provided by Moqan Agricultural Research 
Center were divided into five equal portions and a 
sample with 10percent moisture was collected in a 
plastic bag in refrigerator in 3to 5°C as the control 
sample. The other four samples were soaked in an 
incubator with 17.3 °C in distilled water for 8, 12, 16 
and 20hours. Pretreated seeds were scattered on a 
table in laboratory environment between 20to 22°C 
to reach 30percent moisture. To determine the seeds 
moisture, 2 5-gram replicates of each treatment were 
separately beaten within porcelain to turn into 
granule. Beaten samples were weighed again and put 

in an oven with the temperature of 130°C for an 
hour. Consequently, samples were brought out of the 
oven and weighed. Seeds moisture percent were 
calculated through the following equation: 
Equation 1: MC= Sample Wet Weight – Sample 
Dry Weight / Sample Wet Weight × 100 

This research was conducted in in Ardebil Islamic 
Azad University research farm, in 2008. The region 
climate was semi-arid and cold with an altitude of 
1350m above sea-level. The research was carried out 
as a factorial based on complete block randomized 
design in 3replicates. Each test unit included five 
implant lines with five meters length. On row from 
sides and half a meter from the row beginning and 
end were omitted as margin and sampling was done 
on the three medial rows. Soybean seeds were 
planted with 20seeds in a square meter on May 25, 
2008. Immediately after observing the first 
seedlings, counting the grown seedlings in each test 
unit began and continued daily for 10days. The 
growing percentage was determined, considering 
implanting density and total grown seedlings, by the 
period ending. During crop ripening, 10plants were 
randomly harvested from each test unit and plant 
height, sub-stem weight and number of sub-stems 
was measured. Final harvest for each test unit was 
done when seed moisture reached to 17percent. In 
this stage, plants in 1 square meter in each plot were 
harvested. Subsequently, seeds were separated from 
pods and seed yield per unit area were separately 
weighed and recorded for each treat and replication. 
Also, oil and protein percentage in laboratory were 
calculated by Soxhlet apparatus. Data variance 
analysis was done as factorial in complete block 
randomized design for all studied traits. All 
statistical analyses and average comparisons were 
carried out by SPSS software. The diagrams were 
drawn by Microsoft Excel.  

 

Results and Discussion 

Plant Height: According to the data analysis and 
Table 1, there is a significant effect between plant 
height and replication, cultivar, treatment and 
cultivar with treatment interaction at 1percent level. 
According to the average comparison table, 
Williams cultivar has a higher plants comparing to 
LV (17) and among the treatments, 8-hour aqueous 
pretreatment has the most high. Control treatment 
and then other treatments are prioritized, 
respectively. Cultivar with treatment interaction has 
a significant relation with the plant height. 
According to the variance analysis and trait average 
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comparison between cultivars’’ traits, there is a 
significant difference between the cultivars based on 
germination percentage. Since Williams cultivar has 
the most germination during 8-hour pretreatment, 
hence, it has the most plant height. Caur et al (2002) 
reported that, re-exposed to the water, pretreated 
seeds grow faster and germinate more comparing to 
the control seeds and finally result in plant better 
deployment under drought tension. They also 
showed that pea seeds pretreatment by 4% mannitol, 
increases the plant height to 17percent within 
130days after planting, comparing to the control 
seeds seedlings.  

Germination Percentage: According to the average 
comparison table and variance analysis (Figure 5 and 
Table 1) there is a significant difference between 
cultivars and treatments in this trait at 1percent level. 
Among the cultivars, Williams cultivar and among 
the treatments, aqueous 8-hour treatment had the 
highest germination percent. This trait shows that 8-
hour aqueous pretreatment is the best seed aqueous 
pretreatment for germination, growing speed and 
yield in Ardebil condition. Also, the 20-hour 
aqueous pretreatment had the lowest effect in the 
farm.  During their research on wheat seeds, Bosra et 
al (2005) came to this conclusion that, aqueous 
pretreatment for 24hours has a high effect on 
germination rate. Also, Casiro et al (2004) came to 
this conclusion that aqueous pretreatment is the most 
effective method for improving onion seeds 
germination. The aqueous and matric pretreatment 
had a higher effect on wheat germination rate and 
percentage comparing to osmotic pretreatment with 
NaCl. (Bosra et al, 2005)Ghassemi- Golezaniet all 
(2008) showed that hydro-priming results in increase 
in growth rate and percentage along with the 
increase in yield and yield components. They also 
reported that hydro-priming had a better effect on 
lentil seedling growth percentage and rate. Biyoli 
and Black (1978) and Khan (1992) have reported 
that the growth duration in farm could be decreased 
to 50% by priming. Seed priming could help the 
seedling extraction before soil forms crust and result 
in damage.  

Number of Sub-Stems: There was no significant 
relation found between replication effects and 
treatment interaction on cultivar on number of sub-
stems. However, considering the variance analysis 
table (Table1) cultivar and treatment effects on this 
trait were significant. Among the cultivars, LV (17) 
cultivar had the most number of sub-stems and 
among the treatments, the 20-hour seed aqueous 
pretreatment had the most number of sub-stems. It 
should be mentioned that control treatments had no 

significant difference in 8 and 12-hour treatments. 
The reason to this result could be the plant strength 
in control treatments of 8 and 12-hour aqueous 
pretreatment and low plant density in area unit in 20-
hour pretreatment. Kaur et al (2002) have reported 
increase in amylase enzymes and sucrose synthase in 
shoot and root of treated seedlings. They claimed 
that priming leads to the increase in amylase 
enzymes activity and converting the savings 
substances into transitional substances and as a result 
increase in plant growth.   

Weight of Sub-Stems: There was no significant 
relation found between replication effects and 
treatment interaction on cultivar on weight of sub-
stems (Table 1). Since this trait is dependent on 
weight and number of stems, they have more 
correlation so their results are similar to number of 
sub-stems. Data mean comparison shows that among 
the cultivars, LV (17) has the highest weight of sub-
stems and among the treatments, the highest weight 
is related to 16 and 20-hour aqueous pretreatment. 
Hydro-priming affects DNA and RNA synthesis, 
ATP availability, alpha-amylase activity and 
embryo’s better growth. Hence, germination better 
rate, growth consistency, seeding vigor and 
deployment leads to better plant growth. (Basra et 
al., 2005; Ruan et al., 2002; Harris et al., 1999) 
 
Grain Yield: According to the variance analysis 
table (Table 1) there is a significant difference 
between economic yield in replications, cultivars and 
treatments. The interaction between cultivar and 
treatment is not significant in this trait. Average 
comparison results show that among the cultivars, 
LV (17) has the highest economic yield and among 
the treatments, 8-hour aqueous pretreatment has the 
highest yield. It should be mentioned that there was 
no significant difference found between 8-hour and 
12-hour treatments. 20-hour aqueous treatment had 
the lowest economic yield. Pod number, plant height 
and grain dry weight are among the factors which 
could affect the yield. In aforementioned traits also, 
8-hour aqueous pretreatment had the highest yield. 
Rashed et al (2006) reported that barley seed 
pretreatment could increase the yield up to 
53percent. Increase in seed yield has been observed 
in corn and rice seeds due to the seed pretreatment. 
Faruq et al (2006) and Harris et al (1999) believe 
that the rice seed yield due to the pretreatment is a 
result of growth percentage improvement and yield 
execution such as seed weight. Ghassemi- Golezani 
et al (2008) showed that hydro-priming could lead 
into seedling growth rate and percentage and also 
yield and yield components. Kahlon et al (1992) 
Hussain et al (2006) reported higher seed yield in 
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hydro-primed seeds of sunflower and wheat, 
respectively. Moreover, Ghassemi- Golezani et al 
(2008) obtained a higher pea seed yield in 16-hour 
hydro-priming.  
Harris et al (1999) reported that hydro-priming 
results in corn, pea and Upland rice better seedling 
deployment and vigor which increases the growth, 
flowering maturity and yield.  

Oil and Protein Percentage: The data variance 
analysis related to the oil percentage (Table 1) 
indicates that all effects except the treatments effects 
are not significant. Data mean comparison show that 
among treatments, 8-hour aqueous pretreatment, 
control treatment and 12-hours aqueous pretreatment 
had the highest oil percentage and 20-hour aqueous 
pretreatment had the lowest oil percentage. 
According to the variance table (Table 1) the protein 
percentage in replication, cultivar, treatment and 
cultivar treatment interaction was not significant. 
This shows that treatments are not effective in 
protein yield. Ashrafi and Razmju (2009) in a study 
on safflower claimed that 6 hours of hydro-priming 
could improve the hydro-primed seeds physiologic 
and biochemical characteristics and this leads to 
increase in oil and protein in seeds. Hydro-priming 
results in better growth a plant system protection 
against tension and increase in oil and protein 
amount. Seeds priming affects DNA and RNA 
synthesis and also improves the embryo’s growth. 
(McDonald, 2000) Results from this research show 
conformity with previous studies in oil percentage 

while the protein percentage was not in accordance 
with previous studies.   

 

Results: Priming in improving seed germination and 
seedling deployment is accepted in arid and semi-
arid regions due to its positive effects. Considering 
Iran’s location which is situated in arid and semi-
arid region and two crises of moisture and 
temperature which are considered to be of significant 
factors in seed germination and seedling deployment 
stage, especially rain fed conditions, rapid 
deployment could be of a great help in better water 
resources use. In such situation, using seed priming 
technique to reach a scientific result from laboratory 
to farm is of importance. One of the main existing 
concerns is conducting laboratory research in this 
field without evaluating their results in greenhouse 
and farm conditions. Hence, if there is a possibility 
to use this technique well, we could benefit from 
each condition of water cultivation in more rapid 
deployment with lower irrigation and success in 
delayed plants in rain fed condition with temperature 
and moisture fluctuations. According to the results in 
this research, due to the growth short period and 
using seed aqueous pretreatment in increasing the 
yield and improvement in growth, the activities 
before seed aqueous pretreatment seem to be of 
essence and the 8-hour aqueous pretreatment is 
recommended for soybeans.  

 
 
Table 1. Analysis of variance for the evaluated traits at different Hydro-Priming levels in Williams  and Lv17 
cultivars in 2008 

Source of 
Variations df 

Mean Square 

Plant 
height 

Number 
of Sub-
Stems 

Weight of 
Sub-
Stems 

Oil 
percentage 

Protein 
percentage Grain yield Germination 

percentage 

Replication 2 148.146** 1.213ns 0.245ns 0.196ns 2.359ns 49409.085** 36.273ns 
Cultivar 1 329.425** 5.208** 7.792** 0.768ns 0.481ns 17079.941** 188.351** 
Hydro-Priming 4 161.822** 3.737** 2.917** 3.644** 6.686ns 19956.800** 431.148** 
C *  H-p 4 341.735** 0.047ns 0.161ns 0.197ns 3.354ns 1456.316ns 2.230ns 
Error  18 0.447 0.368 0.429 0.357 76.022 2975.028 18.723 
CV (%)  0.93 13.84 10.11 3.99 4.70 16.66 10.69 
* and ** Significantly at p < 0.05 and  < 0.01, respectively 
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Table 2. Comparison of Means of traits at different Hydro-Priming levels in Williams  and Lv17 cultivarsr 
Characters 

Hydro-Priming levels Germination 
percentage 

Oil 
percentage 

Grain 
yield(gr/m2) 

Weight of  
Sub-Stems (gr) 

Number of 
Sub-Stems 

41.85 B 15.48 AB 326.7 ABC 5.88 C 3.86 BC Without pretreatment 
54.01 A 15.83 A 409.6 A 5.88 C 3.56 C 8 hours 
37.72 BC 15.08 AB 348.3 AB 6.24 BC 4.15 BC 12 hours 
37.56 BC 14.53 BC 297.3 BC 7.10 AB 4.83 AB 16 hours 
31.19 C 13.87 C 255.3 C 7.33 A 5.52 A 20 hours 

Differences between averages of each column which have common characters are not significant at 
probability level of 5%. 

 
 
 

Table 3. Comparison of Means of traits at Characters 
Characters 

Cultivars Germination 
percentage 

Grain 
yield(gr/m2) 

Number of 
Sub-Stems 

42.97 A 303.56 B 3.97 B Williams 
37.96 B 351.28 A 4.80 A LV17 

 
 
 
 

Table 4. Comparison of Means of cultivar interaction effects with trait 
Character Cultivars Hydro-Priming levels 
Plant height(cm) 
77.20 B Williams Without pretreatment 70.38 DE LV17 
86.81 A Williams 8 hours 72.33 CD LV17 
73.06 C Williams 12 hours 66.86 F LV17 
70.47 DE Williams 16 hours 68.60 EF LV17 
67.76 F Williams 20 hours 64.00 G LV17 

Differences between averages of each column which have 
common characters are not significant at probability level of 5%. 
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ABSTRACT: Today, the necessity of energy saving is one of categories to be noticed more than before. Accurate 
controlling the amount of energy consumed in building and providing the required designing criteria to save energy is 
quite vital. Traditional architecture as applied in Iran is of a great value for its extensive capabilities to provide solutions 
for effective use of energy. So, by taking advantage of collective wisdom of the architects of precedent generations as well 
as historical experience, an Iranian architect has achieved to this capability and contemporary artists could be inspired by 
this achievement to design new and modern buildings. Since, Zavareh is one of ancient cities of Iran and comprehensive 
studies have not been made on this city, then desirable recognition of climatic aspect of this city may be valuable to know 
the Iranian local /domestic architecture. In the present paper, the residential architecture of this city is going to be studied 
to provide reasonable solutions for designing. Then, by application of these solutions, designing regulations, optimized 
materials and architectural regulations consistent with the climatic conditions of this city will be established and finally an 
effective measure to achieve a lasting architecture is taken. This paper will mainly focus on studying typology of 
residential constructions of it and checking its climatic features against sustainable architectural factors and those elements 
specific to sustainable and climatic architecture of it. The methodology applied in this research is based on a descriptive 
and analytical approach and the documents complied are documentary resulting from many field studies. To do this, many 
of the constructions built in this city have been visited. The theoretical framework of this research demonstrates that the 
conditions of traditional architecture in each region have been affected by climatic conditions.  
[Neda Ziabakhsh1 and Shahabedin Ziaolhagh. Study on the architecture of Iran by new perspective to future. Life 
Sci J 2012;9(4):1553-1559] (ISSN:1097-8135). http://www.lifesciencesite.com. 236 
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INTRODUCTION 
The tranquility of those people who resided in different 
four regions of Iran has been always disrupted due to 
humidity or aridity and high temperature or high 
coolness and the traditional architect could overcome 
these difficulties and could establish innovative 
methods taking advantages of available facilities and 
employing the natural forces and the energy existing in 
the nature. Today, these have been forgotten.  
One of the most important features of desert regions is 
comparing the residential buildings with the region the 
city is located therein. Since, this city is treated as a city 
with desert climatic features, then compliance of 
residential units with environmental conditions is quite 
inevitable. In the present paper, to examine the 
climatic-based architectural qualifications of housing 
development in it, 9 houses as indicators located in this 
city were selected and the climatic-based architectural 
qualifications of the foregoing city as a desert-based 
city the houses built therein are consistent with climatic 
conditions were examined. We are going to provide the 
solutions of architectural designing with this city to 

establish the appropriate designing regulations and 
criteria. These actions may have a significantly effect 
on heating- cooling energy saving. It is worthy to note 
that the world is developing and the natural resources 
are diminishing. Given the resources found in it, five 
types of houses are identified. The general 
characteristics of housing varieties of this city were 
reviewed. 
It is as an ancient city is 119 Km from northeastern of 
Isfahan province and it is located in a hot and arid 
region. Given the arid nature and undesirable soil 
texture, extensive salt lands and broad sandy places, the 
vegetation density of this region is very poor and it is 
mostly of desert step type. From ecological point of 
view, this region is undesirable for residency. From 
water network point of view, its region is treated as a 
poor region. Given the climatic condition and natural 
location, there are not permanent surface water network 
in this region (Consulting Engineers, 2006). The water 
supplied by Ghanat. In the past, the water required for 
city was supplied by glacier and some cisterns. 
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CLIMATE STUDY 
Given the data and information on temperature, 
humidity and precipitation as registered for this city, we 
found that different features of desert weather such as 
low precipitation and fluctuation of temperature during 
in one day and low humidity are the most important 
environmental limitation of this city. (Municipality of 
Zavareh, 2009) and this environmental limitation may 
play a significant role to form the environment. The 
environmental conditions can be summarized as 
follows: this city has a cold winter and warm and dry 
summer and the average temperature reaches to 17.7°C 
(Consulting Engineers, 2006). The minimum 
temperature is -9°C and the maximum temperature 
reaches to 44°C in July-August. The temperature 
fluctuates within the range of 25°C during in one day in 
summers. Given these data, the weather dryness is 
demonstrated. This dryness will cause the water to be 
evaporated in this region and may have a significant 
effect on crops, as well. The blowing of warm wind 
may intensify the dryness (Ghaffari, 2000). 
The most degree of relative humidity is registered in 
December with 6.3% and the least degree of relative 
humidity is registered in June with 25.8% (Consulting 
Engineers, 2006). The annual precipitation is 103 mm 
on average. 
Low precipitation may result in barren lands and these 
lands are covered by the sands carried by the dry winds 
from the desert. The occurrence of frost during more 
than three months is likely and it may be intensified by 
the blowing of cold and ruthless winds.  
The blowing of dry and burning winds usually 
accompanied with dust will intensify the dry and harsh 
heat of the summer. Under such conditions, the blowing 
of some winds will relieve the heat of the desert 
weather (Ghaffari, 2000).  
Wind is one of important weather factors and elements 
in this region which play an effective role in positioning 
the urban elements and proper direction of housing and 
other urban spaces. In general, by taking advantage of 
shadow, achievement of tranquility conditions and 
desirable spaces cannot be guaranteed. However, air 
flowing. Taking advantage of desirable winds and 
avoiding undesirable winds in this region may be the 
most influential factors. In general, no scientific 
research was made on the winds blowing in it. Given 
the climatic studies of here, we have to reach some 
applied solutions for human comfort in this city by 
taking advantage of climatic-architectural facilities 
including providing effective ventilation, protecting the 
walls and windows against sunlight and undesirable 
winds, preventing heating of internal air during summer 
days and minimizing it in the night. 

 
THE STRUCTURE AND TEXTURE OF THE 
CITY 
In addition to climatic factors, some probable risks such 
as earthquake and water shortage have given rise to 
innovation and evolution of constructional forms such 
as dome, arch, windbreak and the cover of some parts 
of roof as hollow and using mud-bricks. Paying 
attention to aesthetics issues in application and 
composition of these forms and controlling the filled 
and vacant spaces are one of the features of buildings in 
valuable texture of the city. 
The texture of this city has a checkered grid with an 
organic order and the courses are consistent with this 
grid. The existence of alley and roofed and indirect 
passages and narrow alleys with high walls provide the 
minimum sunlight and the maximum shadow for the 
people. Since, the grid is placed against the windward, 
the blowing of undesirable winds are prevented.  In 
consequent of this type of urban planning, the hierarchy 
of observing the bounds and social fields are 
established.                                            
The skeleton of it has two main axes which in its 
intersection, the city’s gravity center with concentration 
of main architectural elements have been 
conceptualized and then the city can be divided into 
different places.   
Historically, it is treated as an ancient city and most of 
its old-textured houses have architectural and cultural 
values and they are still used for living. The houses 
have a single unit and the yard and the spaces 
surrounding it have an ordered pedestal with 
geometrical shapes. Most of these houses have a 
separate and splendid yard. According to studies made 
on these houses, they are classified into three categories 
in terms of spatial arrangement: single- central yard, 
two-central yard and three-central yard and sometimes 
one of the open spaces have been designed as in the 
form of garden.  
The most of houses are built in one level, and they have 
a basement and sometimes a windbreaker connected to 
the basements. The people spent their times in the deep 
and cold basements during the summer. Some of these 
houses have a two-level basement. The most of houses 
had a compact and inner plan and the external surfaces 
were minimized to lower heat exchange. The existence 
of dome has caused a part of roof to be protected by 
direct sunlight. During studying the houses, it was 
found that the most of houses with fountain and Hasht 
Behesht have two unilateral windbreakers. These 
facilities caused the air to be flowed and ventilated 
naturally within the internal space of the house.  
While contacting with moisturizing elements such as 
fountain, flowerbed, trees and the wall of basement, the 
air flow could compensate the moisture shortage and 
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provide the comfort conditions for the residents during 
warm and arduous days of summer (Ghahramani
1996).    
In houses with Hasht Behesht, in addition two 
windbreakers, two general elements with rectangle
shaped section of 20*70 are extended by the roof. 
The red tape of entering the house from the alley and 
the arrangement and organization of spaces: door, front 
yard some of them were common with two or three 
adjacent house, entrance hall, yard, veranda and the 
closed space, separate the building from the outer life 
stream. The entrance hall of the houses is usually a 
semi-opened space which is connected to the yard 
through the dark and tortuous corridors. 
The corridors play the role of connection of entrance 
hall with yard(s) and or connection of other elements of 
the house with each other. In houses with fountain for 
instance, the lobby and lateral spaces are connected by 
the corridor. This phenomenon will increase the 
purification of these spaces and the designing of niches 
has visually improved the quality of this space. 
Veranda is a semi-opened space and it faces the yard. It 
is a place for sitting, sleeping and a part connect the 
different spaces of the house with the yard and it is 
higher than the yard and it is located in the outer section 
of the residential buildings in the southwestern side of 
the building. By providing the shadow, the veranda 
prevents entering sunlight to inner space of the house. 
In wintertime, the veranda causes the sunlight to be 
penetrated as inclined. There is a veranda in 
southeastern side of the yard and it is used as a canopy 
for adjacent house. In accordance with the results of 
studies, the ratio of filled and vacant spaces is 3 to 
The results of studies are given in figure1.  
Yard is an integral part of the houses built in this city. 
Having geometrical shape (square or square-rectangle), 
they have many functions. The yard has a central 
function in all of these houses and acts such as the heart 
of the house. Different spaces of the houses such as 
room, veranda, corridor, terrace, portico and platform 
with a defined arrangement are located around the yard. 
All spaces are indirectly or gradually related to the 
yard. Four fronts of the yard, even those parts which 
form the walls are defined. 
In terms of spatial feeling, the yard will act such as 
unroofed room which the most daily tasks of the 
housewives are performed there. In general, the yard 
makes possible the free connection with the nature. 
Since they have not any view, they are used easily. In 
each of sides of the yard, the height of roof of fountain, 
storeroom, veranda, room with tree doors and room 
with five doors are different from each other which is 
very influential to direct recognition of the spaces. 
Using the topography and vegetation density is the 
simplest form to provide the natural shadow. During the 
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d lateral spaces are connected by 
the corridor. This phenomenon will increase the 
purification of these spaces and the designing of niches 

opened space and it faces the yard. It 
for sitting, sleeping and a part connect the 

different spaces of the house with the yard and it is 
higher than the yard and it is located in the outer section 
of the residential buildings in the southwestern side of 

he veranda 
prevents entering sunlight to inner space of the house. 
In wintertime, the veranda causes the sunlight to be 
penetrated as inclined. There is a veranda in 
southeastern side of the yard and it is used as a canopy 

with the results of 
 to 2. 

Yard is an integral part of the houses built in this city. 
rectangle), 

nctions. The yard has a central 
function in all of these houses and acts such as the heart 
of the house. Different spaces of the houses such as 
room, veranda, corridor, terrace, portico and platform 
with a defined arrangement are located around the yard. 

ll spaces are indirectly or gradually related to the 
yard. Four fronts of the yard, even those parts which 

In terms of spatial feeling, the yard will act such as 
unroofed room which the most daily tasks of the 

formed there. In general, the yard 
makes possible the free connection with the nature. 
Since they have not any view, they are used easily. In 
each of sides of the yard, the height of roof of fountain, 
storeroom, veranda, room with tree doors and room 

five doors are different from each other which is 
 

Using the topography and vegetation density is the 
simplest form to provide the natural shadow. During the 

climatic examination of Iranian traditional b
Ghobadian states that a large oak tree and or the grass 
with an area of 500 sq. m may have a significant role in 
cooling the air during a sunny day in summertime. It is 
equal to operation of a cooling system during 
for ten rooms. As the existence of water resources in 
the region may moderate the temperature during a one 
day, it is able to diminish the temperature fluctuation as 
a small climate inside the building (Ghobadian, 
Water basin and the flowerbed are integral parts of the 
yards.   
 

Figure1. Location of garden and pool in samples houses
 
 

RESULTS 
Given the points mentioned in this paper, it is time to 
develop the designing regulations and criteria for this
city. To use the pattern of neighboring and local garden, 
a green space to be able to provide the desirable shadow 
with its mass trees will have the most effective role 
during hot hours a day. To create a green space to be 
able to provide the humidity and tranquil
environment is one of the objects of such spaces 
(Consulting engineer, 2006). While absorbing the sun 
rays, the green surfaces prevents reflection the rays 
again and unwanted heating (Haghpanah, 
plant the trees in the eastern and western sides to 
protect against sunlight (Ghobadian, 2004
evaporation of water, the plants have a significant role 
in cooling the environment (Hamzehlou, 2006
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One of the characteristics of the plants is to direct and 
diminish the violence of the wind. By planting the tress, 
burning, cold and dusty winds are prevented. 
Furthermore, sound transmission is prevented, the air is 
filtrated, the temperature is moderated and the 
biological desirable conditions are met (Farokhyar, 
2008). 

• To cultivate the plants such as the bushes of 
tamarisk for stabilization of running sands and 
prevention of dust.  

• To plant the trees with long roots for prevention 
of soil movement in desert lands with running 
sands.  

• To avoid the blowing of the wind by planting 
trees. The trees shall play the role of windbreaker 
in wintertime (Saied sadr, 2001). 

• To plant the long trees in lines by observing the 
distances by the vicinity of the building to direct 
the air flow (Farokhyar, 2008).  In addition to 
increasing the relative humidity, the trees make 
the shadow during the summer (Hamzehlou, 
2006). Specifically, by planting the autumn trees 
in the southern side of the building, we can use 
their shadows as well as sunlight during 
wintertime (Ghobadian, 2004). 

• To cover the external margin of the building 
using the bushes and ever-green plants to 
diminish waste of energy.  

• To provide a proper distance between the 
external walls and the bushes and the leaves and 
branches of adjacent trees to make possible the 
heat reflection from these walls (Consulting 
engineer, 2006).  

• In addition to the cases as mentioned above, the 
plants can be used to communicate with 
architectural context as discussed below: 

• To use the tree for a desirable landscape and use 
of the tree to prevent the view.  

• To use green space with vegetation diversity 
compatible with the climatic conditions of the 
city may be employed as an architectural element 
for designing the urban spaces. These are 
classified into autumn and ever-green tress in 
terms of length and different types of them are 
used on the basis of the dimension and function 
of space. In this way, a combination of urban 
context with green space appropriate with its 
function is provided. 

• Due to the dryness of the environment, we shall 
do our best to increase the air humidity. To do 
this, the following points shall be observed:  

• Providing the water basin in the context may 
increase the humidity (hamzehlou, 2006). 

• Sprinkling the yard and the plants in afternoon 
will evaporate the water and may be effective in 
cooling the weather and diminishing the air 
dryness. 

• It is recommended that the waterscapes are 
placed in the places that their humidity is 
directed toward the building (Farokhyar, 2008). 

• Due to rapid evaporation, the accumulation of 
water shall be avoided in the places exposed to 
the sun and or the water shall be directed inside 
the building and or a proper space shall be 
provided between the water and the building 
(Saied sadr, 2001). 

• To cause the air to be flowed in the distance 
between the compressed limits of vegetation and 
building limits for taking advantage of its 
humidity.  

• For taking advantage of the coolness and heat of 
the ground, the buildings shall to be constructed 
on the ground floor (Farokhyar, 2008). 

• To make use of the current of cold air and take 
advantage of natural air conditioning, the 
following points shall be observed:  

• By proper designing the area, scheme, 
construction form and ceiling and application the 
solutions such as ups and downs or land features 
and or walls or adjacent building as wind 
protector or wind direction, the desirable wind 
blowing in the region may be lead to the desired 
direction or the undesirable wind may be avoided 
(Yazdi, 2009). 

• Using duct for air ventilation and air exit and 
providing free spaces to create and move the 
cold air (Ghobadian, 2004). 

• Using the direction of wind blowing to make 
coolness and direction toward the building.  

• To avoid the wind as tunnel- shaped forms. 
• To take advantage of proper wind blowing and to 

place the water basis in its direction to reach a 
desirable breeze (Saied sadr, 2001). 

• Openings shall be place in pressurized and 
suction place and the height of the bottom of 
window from the ground of the room shall be 0.5 
to 1.5 m. 

• To increase the height of a part of central space 
for chimney and to direct the warm air upward 
and outside the building. 

• To use one-level buildings and low height in the 
fronts exposed to severe and harsh winds during 
wintertime. 

• To provide external spaces for taking advantage 
of desirable breeze (Keshtkaran, 2009). 
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• To provide airproofs or doubled entrance or 
entrance yard and to heighten the entrance 
surface against external finished ground. 

• To construct the building within the land on the 
foothills behind the wind and to cover the faces 
exposed to the wind using soil and to get light 
from internal yards. 

• To use integrated and isolated doors in the 
facades exposed to the wind and to seal all doors, 
windows and openings.  

• To minimize the number of entrance doors and 
to place the main entrance door in direction of 
windward and to fully protect the main entrance 
door by the tree (Watson, 2003). 

• To predict the compact plans and to develop the 
settings with compact texture. 

• To install air vent with automatic apertures and 
to install the aperture or cap on the chimney. 

• To take advantage of air flow for air ventilation 
in the spaces (Moradi, 2005). 

• To place the openings horizontally for 
controlling the wind blowing and current of cold 
air toward the inside of the space (Farokhyar, 
2008). 

• To provide mesh-like guards opposite the 
facades against the wind and to construct the 
thick walls for the buildings exposed to wind.  

• To install the aperture or moving grid of thermal 
insulation at the back of the windows or to use 
internal staircases.  

• To consider the direction of wintertime winds 
and to prevent constructing the single buildings 
in the field and unprotected areas.  

• To provide steep roofs and to establish the steep 
slopes in wind direction (Consulting engineer, 
2006). 

• To erect the building in direction of radiation of 
minimum sun energy in warm conditions. 

• To use the common walls in constructional 
complex and to form a compact texture. 

• To provide a bounded parking in the western 
side of the building. 

• To open the main spaces toward internal yards or 
open spaces located in the shadow. 

• To provide the spaces under the roof to be 
ventilated and doubled roof or using thermal 
insulation on the roofs. 

• To avoid providing the window for the roof, 
except for the summertime which in this case it 
shall be fully covered by the shadow. 

• To avoid providing window for eastern and 
specifically for the western facades, otherwise to 
limit the number and area of such windows and 
to provide a vertical canopy for them. 

• To take advantage of roof projection and roofed 
veranda or balcony to create the full shadow on 
the external surface of the glass-made window, 
detachable and walls exposed to the sun. 

• To take advantage of the proper canopies 
(external canopy, as possible) for glassed surface 
and detachable and to provide the gap in 
connection point of the canopy above the 
window and related façade. 

• To use wooden aperture or insulated moving grid 
at the back of the windows (Consulting 
Engineers; 2006). 

• To use the soil as thermal insulation due to its 
trivial variation against temperature variations by 
constructing the building inside the land, to 
embank at the back of the walls and to cover the 
external margins of the building using bushes 
and ever-green flowers to create a desirable and 
ideal environment and condition when the 
natural temperature of the environment is not 
favorable (Varmaghani, 2009).  

• To avoid constructing the building on negative 
gradients and indented parts. 

• To consider the southern wall to provide the 
heating. This point forms the basis of those 
buildings referred to solar buildings (Farrokhyar, 
2008). 

• To erect the interconnected buildings in the 
middle parts of southward slopes.  

• To erect the building toward the direction of 
maximized sunlight under cold conditions. 

• To provide heat generating spaces such as 
kitchen in the center of building plan and to 
provide insignificant spaces such as storeroom as 
thermal insulation in the walls or cold parts of 
the building (Rashidi, 2009).  

• To develop underground construction with 
central yard in such a way that its roof is one 
meter lower than the ground level. In this way, 
light, sun’s heat and fresh air will be transferred 
inside the building. 

• To take advantage of stone-made foundation 
beneath the rooms to save the additional heat and 
to restore the saved heat in the night 
(Varmaghani, 2009).  

• To use the proper thermal insulations in the 
external walls specifically in the roof. 

• To avoid installing the large windows on the 
facades of the building. 

• To take advantage of doubled-wall windows and 
even three-wall ones and to provide the thermal 
insulated sheets inside of the detachable parts. 
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• To take advantage of all types of curtains, 
moving insulated grid for preventing heat loss of 
the building through the detachable parts. 

• To organize the plan in such a way that sunlight 
to be shined on the internal spaces. 

• To leave southern frontier of the building at least 
by 30 degree from each side. 

• To allocate the southward space for living and to 
allocate insignificant spaces in southeastern and 
northwestern parts of the building. 

• The depth and the position of the window on the 
façade shall in such a way that enough sun 
shining inside the internal spaces is met. 

• To Take advantage of general windows installed 
on the southern facades or the windows and 
ceiling skylight (to prevent heat loss through 
these windows, required measures are to be 
taken) (Consulting Engineers, 2006). 

• To provide proper canopies for the windows 
assisting sun shining during winter and 
preventing sun shining during the summer. 

• To provide the reflective surfaces in the grounds 
in the vicinity of the sunshade windows. 

 
Conclusion 
Zavareh is often sunny during the year and a significant 
amount of energy may be saved in the environment. 
Then, through making the scientific studied on using 
this energy, it can be utilized ideally. One of the 
common methods to use this energy is direct sun 
radiations together with direct radiation. In this method, 
the sun’s light shines on the building and after passing 
through the window’s glass, the internal spaces will 
become warm. For indirect sun radiations, these 
radiations will shine on the absorbent mass placed 
between the sun and inside the house. When this mass 
becomes warm, the absorbed energy will transfer to the 
rooms. A body or intermediate space such greenhouse, 
sunshade space provided under the roof and or thermal 
wall may play the role of this mass. The greenhouse is 
better to be used in the southern side of the building. To 
prevent heating the greenhouse, the construction 
material with high thermal capacity and dark- colored 
surfaces shall be applied. 
 Undoubtedly, the material used in the buildings shall 
be of heavy and compact material. The thermal 
insulation with bright colors and smooth surfaces shall 
be used on the roof surface and external walls exposed 
to the sun. To minimize the heat, it is recommended 
that proper materials to be used for the area of the 
building.  
The old city has maintained its relation with the nature 
and a reasonable and logical relationship between the 
human and its surrounding environment is always seen 
thanks to the order and harmony. While architecture has 

been forced to manipulate the nature to construct the 
building, it has not destroyed the nature and has been 
able to establish a good balance in this relation. 
While absorbing the sun rays, the green surfaces 
prevents reflection the rays again and unwanted 
heating. To plant the trees in the eastern and western 
sides to protect against sunlight. Due to evaporation of 
water, the plants have a significant role in cooling the 
environment. 
In each region, proper selection to erect the building is 
the first and the most important measures to be taken 
for designing appropriate with that region. In this case, 
we can take advantage of climatic factors such sunlight 
and wind during winter and summer seasons to protect 
the building against the sunlight and to decrease the 
heat loss. Furthermore, natural condition, need to 
private spaces, control and decrease sound are some 
other factors that may influence the erection process of 
the building.  
To allocate the least side to southeastern and 
northwestern sides and to place the proximities in these 
sides and to avoid selecting the eastward or westward 
slopes for constructing the building.  
Due to increasing the air and environment temperature 
in the afternoon, the eastward turning of the building 
will cause the western side to be exposed to sun shining 
very short. 
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Abstract:  An introductory laboratory exercise has been designed for biology beginners to visualize and analyze the 
chromatographic separation of a mixture of blue dextran, α-chymotrypsinogen (protein) and potassium ferricyanide 
on a Sephadex G-75 column (601.0 cm). Separation of the two coloured components i.e. blue dextran (blue 
colour), α-chymotrypsinogen (colourless) and potassium ferricyanide (yellow colour) of a green-coloured mixture 
can be visually seen in the form of blue- and yellow-coloured bands distant by a colourless zone. The elution 
volumes of different components in the mixture were found similar to the elution volumes of these components, 
when loaded individually onto the same column. Such demonstration of separation of different components in a 
mixture on a gel chromatographic column is an interesting exercise for biology beginners (undergraduate students) 
to learn separation technique on the basis of size. 
[Tan CY, Tayyab S. Demonstration of Size-Based Separation of Molecules by Gel Chromatography: An 
Exercise for Biology Beginners. Life Sci J 2012;9(4):1560-1563] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 237  
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1.  Introduction 
 Protein separation techniques have been 
important since the 1940s in order to understand 
structure-function relationship of proteins. Now these 
techniques have become the integral part of 
biochemistry and biotechnology curricula as protein 
is the translational product in molecular biology 
experiments. Even biological researches have 
reached to an advanced level involving some of the 
biochemical techniques. Therefore, practical 
exercises on biochemical techniques have moved 
from specialized graduate courses to undergraduate 
biochemistry and a few biology programs for the 
entry level students. In order to move with the 
growing scientific pace, it is important to keep one 
abreast of these biochemical techniques. To include a 
laboratory separation technique in the undergraduate 
biology program, it is required that the laboratory 
exercise should be relatively inexpensive, require 
minimum instrumentation (equipment) and simple to 
handle.  
 Gel chromatography, also known as gel 
filtration, molecular sieve chromatography, gel 
permeation chromatography or size exclusion 
chromatography is one of several biochemical 
techniques used to isolate and purify a protein from a 
given mixture. The principle of separation is based on 
the difference in the size (molecular weight) of 
different biomolecules. The stationary phase used in 
gel chromatography is porous gel particles/beads 
which allow access to different sized molecules to 
different extents. Molecules, which are able to 

completely access these gel particles are retained in 
the stationary phase and elute later from the 
chromatographic column. On the other hand, 
molecules bigger than the pore size of the gel 
particles do not enter the gel beads and elute earlier. 
Therefore, separation of molecules differing in size 
takes place on the chromatographic column in such a 
way that those bigger molecules elute faster followed 
by smaller molecules. In other words, the elution 
volume of a molecule on a gel chromatographic 
column is inversely proportional to the size of the 
molecule.  
 Although a number of exercises on gel 
chromatography are available in the literature 
(Wallach, 1982; Versee, 1985; Dixon, 1985; 
Malhotra and Kumar, 1989; Rowe, 1993; Davis and 
Brunauer, 2008), they might be either difficult to 
follow or practice independently by biology 
beginners. The following laboratory exercise may be 
a good alternative for inclusion in the undergraduate 
biology curriculum in order to give a proper 
understanding of the gel chromatographic technique 
to these students. The approach is intended to be 
general but emphasis has been given to visualize the 
separation of coloured molecules in the given 
mixture. The students can prepare their own gel 
chromatographic column, learn column packing and 
equilibration, load the sample, collect and monitor 
the fractions, plot the elution profile and analyze their 
results (active learning about separation of molecules 
on the basis of size). They can work in pairs but each 
of them should be able to perform the experiment at 
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least once.  This exercise can be completed in three 
days with three hours laboratory sessions. The whole 
exercise is comprised of three parts: (i) packing and 
equilibration of the gel chromatographic column, (ii) 
sample loading and elution of different components 
of the given mixture and (iii) elution of individual 
components from the same column and analysis of 
results. Although this laboratory exercise is not new 
and has been used since the 1960s, use of coloured 
mixture and visual separation of two coloured and 
one colourless component in the mixture will surely 
add to students’ learning about size-based molecular 
separation through this technique. For students 
without any biochemistry/ biotechnology 
background, it would be necessary to use a visual 
mode for demonstrating the principle of a 
biochemical technique to make it more 
understandable.  
       
2.  Materials and Methods 
Chemicals 
 Sephadex G-75, α-chymotrypsinogen, blue 
dextran and potassium ferricyanide were procured 
from Sigma-Aldrich Inc., USA. All other chemicals 
used in this study were of analytical grade. 
Absorbance measurements 
 The concentrations of blue dextran, protein 
and potassium ferricyanide were determined by 
measuring the absorbance at 540, 280 and 420 nm, 
respectively, using Thermospectronic Genesys 10 
UV spectrophotometer. 
Preparation of a gel chromatographic column 
 Sephadex G-75 powder form (5 g) was 
allowed to swell in 200 ml of water at 90°C for 3 h as 
recommended by the manufacturer. Fines were 
removed by repeated decantation before packing of 
the gel into the column. A glass burette was mounted 
onto a table in a vertical position with the help of an 
iron stand with two clamps. The radius (r) of the 
glass burette was determined at three different places 
along the height of the burette by collecting a known 
volume of water of 2 cm height (h) in the burette. 
The volume (V) of the collected water was taken as 
equal to the volume of a cylinder and the radius was 
obtained by substituting the values of V,  (3.14) and 
h (2 cm) into the formula, V= r2h. The lower end of 
the burette received a disc of glass wool previously 
boiled in water and its surface was covered by a few 
glass beads. The burette was filled with buffer 
[0.02M sodium phosphate buffer, pH 7.0 containing 
0.15M NaCl (PBS)] up to one fourth of its height and 
the gel slurry was poured slowly into the column with 
the help of a glass rod in a single operation. The gel 
was left for 1 h to settle under gravity and the outlet 
was opened slowly with a flow rate of 5 ml/h. The 
flow rate was increased gradually after the gel settled 

down. Three bed volumes of the buffer (PBS) were 
passed through the column at a flow rate of 40 ml/h 
to equilibrate and stabilize the gel bed. The column is 
supposed to be stable if there is no change in the gel 
length during operation.  
Sample application and elution 
 Before application of the sample, most of the 
buffer above the gel surface was removed and the 
outlet was closed. The sample containing mixture of 
blue dextran (3 mg), -chymotrypsinogen (6 mg) and 
potassium ferricyanide (2 mg) or individual 
components in 1 ml of PBS were layered gently on 
top of the gel bed with the help of a micropipette and 
allowed to drain into the bed by slowly opening the 
outlet. Once the sample had passed into the gel, 1 ml 
of PBS was applied in the same way at least two 
times and finally connected to a reservoir containing 
PBS. The elution was performed with a constant flow 
rate (30 ml/h) and fractions of 2 ml size were 
collected in tubes. Absorbance was recorded at 540 
nm for blue dextran (blue-coloured solution), 280 nm 
for protein (colourless solution) and 420 nm for 
potassium ferricyanide (yellow-coloured solution). 
Absorbance values were plotted against the elution 
volume to get the elution profile(s) of the given 
sample(s). The volume required to elute the 
component at its maximum elution (peak position) 
was taken as the elution volume of the component. 
 
3.  Results and Discussion 

 
Figure 1. Separation of various components of a 
given coloured mixture on a Sephadex G-75 
column (60 1.0 cm). The green-coloured mixture 
(3 mg blue dextran + 6 mg -chymotrypsinogen + 2 
mg potassium ferricyanide) in 1 ml of 0.02M sodium 
phosphate buffer, pH 7.0 containing 0.15M NaCl was 
applied onto the column and the elution was 
performed at a flow rate of 30 ml/h. Lane 1 shows 
photograph taken soon after loading the green-
coloured sample. Lanes 2 and 3 show photographs 
taken 5 min and 20 min, respectively after application 
of the sample.  

2 3 1
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 Figure 1 shows visual chromatographic 
separation of different components of the mixture 
(green in colour) containing blue dextran (blue in 
colour), -chymotrypsinogen (colourless) and 
potassium ferricyanide (yellow in colour) on a 
Sephadex G-75 column. The first lane shows the 
sample (green-coloured mixture), when loaded onto 
the column. Lane 2 shows separation of different 
components of the mixture into distinct blue- and 
yellow-coloured bands. The blue-coloured band 
represented blue dextran while potassium 
ferricyanide band was of yellow colour. It is 
important to note that the colourless, -
chymotrypsinogen band was yet to be seen as 
separation was incomplete. Being bigger in size with 
very high molecular weight (2  106), blue dextran 
was completely excluded by Sephadex G-75 gel 
particles and moved faster through interstitial spaces 
available in the column. On the other hand, 
potassium ferricyanide, being a low molecular weight 
(329) compound had both the inner spaces and 
interstitial spaces of the gel column available to it and 
therefore, took longer time to pass through the gel 
column.  Lane 3 shows a very clear visual 
demonstration of the separation of two coloured 
components of the mixture, as they were seen to be 
well separated and far apart from each other on the 
column. The middle colourless zone between the 
blue- and the yellow-coloured bands was the protein, 
-chymotrypsinogen with a molecular weight of 
25000. Elution of these components from the column 
in different fractions also reflected their separation 
from each other as fractions collected very early were 
of blue colour representing elution of blue dextran, 
followed by colourless fractions of the protein,-
chymotrypsinogen and finally yellow-coloured 
fractions of potassium ferricyanide. Therefore, visual 
monitoring of coloured bands on a column helps 
students to understand the principle of gel 
chromatography involving separation of the 
molecules based on their size.      
 Figure 2 shows elution profiles (absorbance 
versus elution volume) of three components of the 
mixture, when monitored at 540, 280 and 420 nm for 
blue-coloured, colourless and yellow-coloured 
fractions, respectively. Peak A represents elution 
profile of blue dextran, monitored at 540 nm with an 
elution volume of 22 ml. Elution volume of the blue 
dextran represented void volume (Vo) of the column, 
as it was completely excluded by all the gel particles, 
resulting its elution with the interstitial volume (void 
volume) of the column. The protein, - 
chymotrypsinogen eluted right after the blue dextran 
peak with an elution volume of 30 ml, when 
monitored at 280 nm (Peak B). This is 

understandable as its molecular weight (25, 000) lies 
between blue dextran and potassium ferricyanide. 
Therefore, some of the inner spaces and all interstitial 
spaces of the gel column would have been available 
to it. The last peak (Peak C) eluted from the column 
showed elution of potassium ferricyanide, when 
monitored for absorbance at 420 nm. Its elution 
volume (50 ml) was equal to the sum of the void 
volume (Vo) and the inner volume (Vi) of the column, 
as both the interstitial spaces and inner spaces of the 
gel column were available to it. Therefore, 
subtracting the void volume (22 ml) from the elution 
volume of potassium ferricyanide (50 ml) yielded the 
value of the inner volume (28 ml) of the column. 
Thus, all the three components of the mixture, 
differing in their molecular weights, were 
successfully separated by this column.  

 
Figure 2. Elution profile of the mixture containing 
blue dextran, -chymotrypsinogen and potassium 
ferricyanide on Sephadex G-75 column (60 1.0 
cm). The column was monitored for blue dextran 
(fraction number 8-15) at 540 nm (A), -
chymotrypsinogen (fraction number 13-21) at 280 
nm (B) and potassium ferricyanide (fraction number 
22-30) at 420 nm (C).  
  
 To further check the elution behaviour of 
these components present in the mixture on Sephadex 
G-75 column (60 1.0 cm), these components were 
passed through the same column individually. The 
elution profiles of blue dextran, -chymotrypsinogen 
and potassium ferricyanide are shown in Figure 3 A, 
B and C respectively. As can be seen from the figure, 
all these components eluted from the column in the 
form of a single symmetrical peak. Furthermore, their 
elution volumes (22 ml for blue dextran, 30 ml for 
-chymotrypsinogen and 50 ml for potassium 
ferricyanide) were also found to be similar to those 
obtained from the mixture (Figure 2).  
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Figure 3. Elution profiles of blue dextran (A), -
chymotrypsinogen (B) and potassium ferricyanide 
(C) on Sephadex G-75 column (60 1.0 cm). 
Sample size and other conditions were the same as 
described in ‘Materials and Methods’ section. 
 
 In order to evaluate the impact of this exercise 
in the context of active learning, a questionnaire 
(Table 1) stating several queries about the exercise 
can be made and distributed among biology students. 
It was done with our biochemistry II year students 
and found that >95% students answered all queries in 
affirmative. This was indicative of getting the clear 
understanding and verification of the theoretical 
principle of a biochemical technique through this 
exercise. 
 In conclusion, the exercise described here is a 
simple visual method for the introduction of gel 
chromatographic technique for biology students at 
undergraduate level. The technique is useful in being 
simple, economical, independent of the use of any 
advanced instrumentation and interesting to visualize 
the separation of molecules. Similar kind of exercises 
can be developed to teach other chromatographic 
techniques to these students using coloured mixtures.    
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Table 1: Questionnaire about gel 
chromatographic technique 
S. 
No. 

Question 

1. Were you eager to see the inclusion of this separation 
technique in your practical curriculum? 

2.  Were you excited to see the separation of different sized 
components on a column with your naked eyes?  

3.  Did you find it easy to repeat the experiment yourself 
without the help of anybody? 

4.  Did you find the exercise good enough to see the 
verification of theoretical knowledge about gel 
chromatography? 

5. Did you feel more educative about the principle of gel 
chromatographic technique compared to your theoretical 
knowledge? 

6. Can you teach your younger colleagues about gel 
chromatographic technique with greater confidence?   

7.  Would you like to include similar type of exercises in 
your practical curriculum, if you are appointed as a 
teacher in any university?   

8. Do you think that this exercise has increased your interest 
and motivated you in this field of science?  

9.  Out of several exercises in your practical curriculum, 
would you like to place this exercise in the preferential 
pool? 
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Abstract: Nigerian domestic energy crises are significantly paradoxical given the high spectrum of energy resources 
that the country is naturally endowed with. This study analysed the factors influencing access to electricity and use 
of modern cooking fuel in Nigeria. The data were the 2008 Demographic and Health Survey (DHS) comprising 
34070 respondents. The data were analysed with descriptive statistics and Seemingly Unrelated Bivariate Probit 
(SUBP) regression. The results show that 45.57 percent of all the households had access to electricity with 82.25 
percent in urban and 28.72 percent in rural areas. Also, 0.82 percent and 0.13 percent of urban and rural respondents 
respectively primarily used electricity for cooking, while 44.82 percent and 9.87 used kerosene. However, 83.99 
percent and 42.53 percent of urban and rural households respectively used wood for cooking. The results of the 
SUBP regression show that access to electricity and modern cooking energy sources significantly increased (p<0.01) 
among urban dwellers, educated household heads but declined with resident in northern Nigeria. It was concluded 
that Nigerian government needs to properly design some institutional mechanisms and approaches for increasing 
access to modern energy to reduce indoor pollution and other associated health hazards. 
[Abayomi Samuel Oyekale. Assessment of Households’ Access to Electricity and Modern Cooking Fuels in 
Rural and Urban Nigeria: Insights from DHS Data . Life Sci J 2012;9(4):1564-1570] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 238 
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Introduction 

Historical review of electricity generation in 
Nigeria dates back to 1896 when electricity totaling 
about 60KW was produced in Lagos (Niger Power 
Review, 1985). Thereafter, the Public Works 
Department was commissioned by the government in 
1946 to undertake responsibilities for electricity supply 
in Lagos State (Okoro and Chikuni, 2007). However, 
in 1950, Electricity Corporation of Nigeria (ECN) was 
established by law as a central body for distributing 
electricity in the country, although other bodies like 
Native Authorities and the Nigerian Electricity Supply 
Company (NESCO) obtained license to produce 
electricity in some other parts of the country. 
Simultaneously, another body that was called Niger 
Dams Authority (NDA) was also legislatively 
permitted to produce electricity which was sold to 
ECN (Manafa, 1995). However, in order to ensure 
efficiency through proper production coordination and 
distribution, ECN and NDA were in 1972 merged into 
the National Electric Power Authority (NEPA).  

Over the past few decades, there had been 
some concerted efforts by the government to meet 
increasing electricity demand in the country as a result 
of rapid urbanization, industrialization and population 
increases. However, despite supposed huge budgetary 
allocations, majority of Nigerians still do not have 
access to electricity, and supply is very erratic for 
households with connectivity (Okoro and Madueme, 

2004). No doubt, NEPA grew to become an household 
name due to intermittent power cuts and was angrily 
retagged “Never Expect Power Always” (Adenikinju, 
2005). In 2000, efforts to privatize NEPA led to 
adoption of a holistic power sector restructuring 
reform which transformed it into seven companies that 
were meant to generate power (GenCos), one for 
transmission (TransysCo), and eleven for distribution 
(DisCos) (Oyeneye, 2004). These arrangements, which 
came into effect in January 2004 were finalized by 
changing the name of NEPA to Power Holding 
Company of Nigeria (PHCN). The reforms were also 
meant to dissolve the monopolistic power of NEPA by 
attracting some independent power producers (IPPs).  

However, despite a change of name, there 
have not been any significant improvements in service 
delivery by PHCN. Therefore, with hope of regular 
access to electricity of several Nigerians dashed, 
PHCN had been retagged as “Problem Has Changed 
Name”. Therefore, it will be an understatement to 
assert that energy problem in Nigeria had over the past 
few decades grown from bad to worse. The crises, like 
cancerous cells had rapidly spread in magnitude of 
unimaginable dimensions to all sectors of the 
economy. No doubt, an important premise for desiring 
regular supply of clean energy is its direct linkage with 
households’ welfare. This had been widely brought to 
fore by multiple indicators of welfare, being 
synchronized into the framework for understanding the 
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multidimensional nature of poverty. Moreover, 
desirability of clean energy is justified because it 
minimizes domestic air pollution that often constitutes 
some adverse health effects (Emmanuel and Samuel, 
2012; Adenikinju, 2005)   

The dimension of energy poverty in Nigeria is 
not warranted given enormous energy resources the 
country is naturally endowed with. Impact of erratic 
access to clean energy is largely aggravated by 
growing household poverty despite recent economic 
reforms and widely applauded growths. Specifically, 
recent evidences suggest that relative poverty 
increased from 54.4 percent in 2004 to 69.0 percent in 
2010 (National Bureau of Statistics, 2010). No doubt, 
growing dimension of poverty severity had over the 
years transmitted into energy poverty. This resulted 
from households’ adjustments of expenditure patterns 
in a manner that ensures preference for basic needs. It 
is also surprising that huge budgetary allocations to 
address the country’s growing energy crises by 
previous governments were mere pretext to embezzle 
and mismanage public funds.  

Over the years, government’s abject failure to 
address dilapidating state of old power generating 
infrastructure, perfected corrupt practices among 
government workers, targeted destruction and theft of 
key transformers have been responsible for the 
country’s wailings over the energy woes. Shaad and 
Wilson (2009) noted that given Nigeria’s enormous 
energy resources (oil and gas reserves, abundant 
sunlight and significant hydropower potential), 
inadequate access to energy should not witnessed  

It should be further emphasized that there is 
wide gap between access by urban and rural 
households to clean energy supplies. About 73% of 
Nigerian population lack access to electricity although 
this may increase to about 90 percent for rural areas if 
properly disaggregated. Poor rural electricity supply 
attests to the window dressing nature of many rural 
electrification projects and lack of strong political will 
to offer permanent solution to the problem. It should 
be noted that energy needs for cooking represent the 
bulk of energy demand in Nigeria, although about 67 
percent of the population uses dirty energy sources in 
form of fuel wood or charcoal. This should raise a lot 
of environmental concerns because of its inefficiency 
contributions to indoor air pollution. Similarly, 
households also use kerosene for cooking although 
sometimes adulterated with petrol or diesel and 
expensive (Shaad and Wilson, 2009). To make up for 
electricity supply shortages, markets for petrol and 
diesel generators are flourishing although this 
sometimes makes up at 400 percent of grip price 
(Osunsanya, 2008; Shaad and Wilson, 2009).    

Unfortunately, however, economic 
development is directly linked to access to clean 

energy (Dorf, 1978; Adegbulugbe, 2006). Given the 
tragic situations that many Nigerian households have 
found themselves in relation to access to clean energy, 
it is unlikely that efforts by the government to achieve 
the Millennium Development Goals (MDGs) can yield 
any positive outcome. This is because of the consensus 
among energy policy experts that achievement of most 
of these goals is diametrically linked to access to clean 
energy. Specifically, access to electricity is essential 
for efficient service delivery in health, education and 
sanitation sectors, and for ensuring reduction in indoor 
pollution (Shaad and Wilson, 2009). 

This study can be motivated from the fact that 
understanding the factors influencing choice of energy 
at the household level is important for policy 
formulation. Specifically, the pattern of energy 
utilization is potentially able to enhance our 
understanding of the nature of environmental pollution 
resulting from domestic cooking and lighting 
activities. Similarly, ability to determine the socio-
economic characteristics of households that engage in 
usage of one form of energy can inform policy through 
assessments of demographic dynamics within the 
society and provision of adequate incentives for rapid 
economic development.  

There is a strong correlation between access 
to electricity and socio-economic development of a 
country. Some empirical studies on domestic energy 
demand had also focused on sources of energy and 
factors responsible for choices made by the 
households. Some authors such as Onyekuru and Eboh 
(2011) and Shittu et al. (2004) have found positive 
relationship between income and improved energy 
demand in some studies on Nigeria. Shittu et al (2004) 
also found household heads’ age as an important factor 
that influenced demand for biomass fuel in Ogun state. 
Babanyara and Saleh (2010) found that fuel wood 
rural-urban migration, poverty and hikes in price of 
kerosene were critical factors influencing demand for 
fuel wood in urban Nigeria. This study seeks to 
determine the factors explaining access to electricity 
and improved cooking fuel in Nigeria using the 
Demographic and Health Survey data of 2008.  In the 
remaining parts of the paper, materials and methods, 
results and discussions and conclusions have been 
presented. 
 
Materials and Methods 
Sources of data 

The study used the Demographic and Health 
Survey (DHS) data that were collected in 2008. In the 
sample selection process, the 2006 Population and 
Housing Census sampling frame was used. In this 
sampling frame, the primary sampling unit (PSU) that 
was referred to as a cluster for the 2008 NDHS was 
defined on the basis of Enumeration Areas (EA) from 
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the 2006 EA census frame. Samples were selected 
using stratified two-stage cluster design consisting of 
888 clusters with 286 in urban areas and 602 in rural 
areas. A representative sample of 36,298 households 
was selected, with a minimum target of 950 completed 
respondents per state. In each state, the number of 
households was distributed proportionately among its 
urban and rural areas. However, only 34070 
households fully completed the survey thereby giving 
98.3 percent response rate. 

 
Estimated model  
 Different alternative methods exist for 
analyzing the data given that the dependent variables 
are bivariate (1 if using improved cooking energy 
sources and 0 otherwise or 1 if having access to 
electricity and 0 otherwise). It is possible to consider 
Probit or Logit method but due to endogeneity nature 
of cooking fuel variable in explaining access to 
electricity, our estimated parameters would be 
inefficient. Therefore, Seemingly Unrelated Bivariate 
Probit (SUBP) is the best approach for modeling the 
data in such a way that parameter efficiency can be 
ensured. Therefore, estimation of the equations 
simultaneously is required as discussed by Maddala 

(1983). The structural recursive form of the model can 
be stated as: 
 
��� = � + ��� + �� ∑ �� + ��

�
���   i.  

��� = � + �� ∑ �� + ��
�
���    ii. 

 
���  and ���  are latent bivariate variables of using 
improved cooking fuel and having access to electricity, 
respectively. Also, �, �, �, �  are the estimated 
parameters and Xi are the socio-economic variables of 
the households. Included explanatory variables are 
Ownership of generating set (yes = 1, 0 otherwise), 
household size, urban residence, north zones, sex, age, 
years of education.  The error terms of the model are 
dependent and distributed as a bivariate normal such 
that: �(��) = �(��) = 0, var (vi) = var (zi) = 1 and 
� = ���	(��, ��). The Wald test, which is reflected by 
statistical significance of �  was used to determine 
whether the models would be best estimated jointly in 
a recursive manner of not. 
 
Results and Discussions 
Households’ access to electricity and choice of 
primary cooking energy 

 
Table 1: Access to Electricity in Urban and Rural Nigeria across Different Types of Cooking Energy Choices  

Energy category 
Urban Rural All 

No  Yes Total No  Yes Total No  Yes Total 
Electricity 0 88 88 1 29 30 1 117 118 
LPG 2 85 87 6 21 27 8 106 114 
Natural gas 6 177 183 0 24 24 6 201 207 
Biogas 4 36 40 4 16 20 8 52 60 
Kerosene 328 4,479 4,807 664 1,640 2,304 992 6119 7111 
Coal, lignite 4 70 74 16 26 42 20 96 116 
Charcoal 50 438 488 163 218 381 213 656 869 
Wood 1,418 3,143 4,561 15,058 4,550 19,608 16476 7693 24169 
Straw / shrubs / grass 28 66 94 199 30 229 227 96 323 
Agricultural crop 2 1 3 26 9 35 28 10 38 
Animal dung 0 0 0 2 5 7 2 5 7 
No food cooked in HH 52 228 280 470 136 606 522 364 886 
Other 10 9 19 31 2 33 41 11 52 
 Total 1,904 8,820 10,724 16,632 6,706 23,346 18536 15526 34070 

 
Table 1 shows the distribution of households 

based on access to electricity and the choice of primary 
cooking fuel. The sources of energy that were 
indicated by the households can be broadly classified 
into traditional (wood, charcoal, coal, straw, 
agricultural crop, animal dung and others like plastics) 
and modern (electricity, kerosene, gas including LPG, 
Natural gass and biogas) (Hemlata, 1990; Olatinwo 
and Adewumi, 2012). In the combined data, 45.57 
percent of the households had access to electricity. 
However, 82.25 percent of urban households had 
access to electricity, while only 28.72 percent had 
access in rural areas. More specifically, about 0.75 

percent of the households that are with access to 
electricity in the combined data primarily used 
electricity for cooking. Also, 0.1 percent of the 
households that had access to electricity in urban area 
were using electricity as the primary cooking energy. 
In rural areas, 0.43 percent of the households with 
access to electricity were using electricity as the 
primary cooking energy. However, of the urban 
households that had access to electricity, 50.78 percent 
and 35.63 percent were primarily using kerosene and 
wood as sources of cooking fuel respectively. Low 
usage of electricity as cooking fuel can be traced to 
erratic supply in both urban and rural areas.   
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Table 2: Distribution of households’ cooking energy types in urban and rural Nigeria 
Energy Group Urban Rural All 

Freq % Freq % Freq % 
Electricity* 88 0.82 30 0.13 118 0.35 
LPG* 87 0.81 27 0.12 114 0.33 
Natural gas* 183 1.71 24 0.10 207 0.61 
Biogas* 40 0.37 20 0.09 60 0.18 
Kerosene* 4,807 44.82 2,304 9.87 7,111 20.87 
Coal, lignite 74 0.69 42 0.18 116 0.34 
Charcoal 488 4.55 381 1.63 869 2.55 
Wood 4,561 42.53 19,608 83.99 24,169 70.94 
Straw / shrubs / grass 94 0.88 229 0.98 323 0.95 
Agricultural crop 3 0.03 35 0.15 38 0.11 
Animal dung 0 0.00 7 0.03 7 0.02 
No food cooked in household 280 2.61 606 2.60 886 2.60 
Other 19 0.18 33 0.14 52 0.15 
Total 10,724 100.00 23,346 100.00 34,070 100.00 
 

Table 2 shows the frequency and percentage 
distributions of urban and rural households across the 
different energy choices. Based on internationally 
accepted definition, electricity, LPG, natural gas, 
biogas and kerosene are the energy sources that can 
be classified as improved. These sources are 
characterized by high efficiency, low environmental 
pollution and reduced health hazards.  It reveals that 
only 0.82 percent and 0.13 percent of urban and rural 
respondents respectively primarily used electricity for 
cooking. Non-usage of electricity for cooking by 
many households can be linked to complete lack of 
access to electricity and erratic supply to households 
that have connections (Adenikinju, 2005). Despite 
the huge capital that Nigerian government annually 
spend on power projects, there have not been any 
results to show for it. Also, wide gap between 
installation capacity and power needs of growing 
populations have resulted in load shedding. Non-
responsiveness of PHCN officials often result in long 
delay in repair of faulty transformers and other 
problems. This may make an area to be deprived of 
access to electricity for very long period of time. In 
some instances, PHCN does not base electricity 
billing on amount used, but on expected income from 
an area. This often makes monthly charges not to 
reflect usage because of the monopolistic and 
oppressive role played by some PHCN officials 
(Okoro and Madueme, 2004; Iwayemi, 2008; 
Emmannuel and Samuel, 2012). 

Similarly, liquefied gas was primarily used 
for cooking by 0.81 percent and 0.12 percent of urban 
and rural households respectively. Although Nigeria 
is endowed with a lot of gas reserves (Cole, 2004), 
domestic consumption is limited due to high price. It 
is often surprising that while Nigerian gases are being 
flared in the Niger Delta, supply for domestic usage 
is often erratic and price still high. Also, poverty 

makes many households unable to invest in the gas 
cylinders and some have the impression that it is 
more expensive to use gas for cooking than using 
kerosene. Also, some households consider use of gas 
for cooking to be very risky due to higher tendency 
of fire accidents if mishandled. Shaad and Wilson 
(2009) submitted that if well managed, domestic 
shortages in energy demand in Nigeria can be 
minimized by using associated gas to meet local 
energy needs. This was also seen as a way to respond 
to new national legislation and international demands 
to halt gas flaring. 

 It should be noted however that while 44.82 
percent of urban respondents primarily used kerosene 
for cooking, only 9.87 percent of the respondents 
from rural areas used it. In the combined data, 20.87 
percent of the respondents were using kerosene for 
cooking. Shaad and Wilson (2009) submitted that 
when used for cooking, kerosene also releases some 
hazardous pollutants to the atmosphere and it is very 
expensive. It was noted that an average African 
household may spend between 10 - 15 percent of 
annual incomes on kerosene. In Nigeria, there have 
been several times with severe kerosene scarcity. 
During those times, kerosene was sold at prices that 
were far above the prices of other petroleum products 
and were mainly available in “black markets”. Some 
greedy sellers were also in the practice of 
adulterating the product with petrol or diesel, leading 
to explosions that had destroyed several properties, 
claimed several lives and left many Nigerians 
permanently disabled.  

Wood was primarily used for cooking by 
83.99 percent of rural respondents, whereas 42.53 
percent of urban respondents were using wood. In the 
combined data, 70.94 percent of the respondents were 
using wood for cooking. Use of wood for cooking 
has been largely traced to availability and low cost. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

1568 

 

This energy source is responsible for significant in-
door air pollution with significant health hazards. 
Many rural households spend quite a lot of time 
gathering fuel wood from the forest. This has some 
implications for deforestation. In some instances, 

some households are addicted to using fuel wood to 
cook claiming that foods cooked therewith usually 
have better taste (Shaad and Wilson, 2009). 
 

 
Factors explaining access to electricity and choice of cooking energy sources 
 
Table 3: SUBP Results of the factors influencing access to electricity and choice of improved cooking energy 
Variables Parameter Standard 

error 
t-value Parameter Standard error t-value 

Cooking fuel .6436176    .0695696 9.25    - - - 
Generating set - - - .7318458    .0236063       31.00       
Household size .0154464    .0028229      5.47    -.1209401    .0041436    -29.19    
Urban/rural 1.278897    .0237738     53.79    1.16109    .0190489     60.95    
North zones -.43726    .0217784    -20.08 -.8903611    .0212476    -41.90    
Sex -.0949333    .0214218     -4.43    -.0283239    .0239214     -1.18    
Age .0019078    .0005722      3.33    -.0130978    .0006641    -19.72    
Year of education .0765992    .0034589     22.15    .0913422     .004196     21.77 
Constant -.6869613    .0437225    -29.92 -.2834713    .0413051     -6.86    
athrho .1789575    .0396729      4.51       
rho .1770712     .038429                           
N = 34070 
Log likelihood = -28276.142 
Wald Chi Square = 16969.40*** 
Likelihood ratio test Chi Square = 21.454*** 

 
Table 3 presents the results of SUBP 

regression. It is important to first discuss the 
significance of some diagnostic statistics. In the 
results as presented by STATA software, the 
parameter of rho seeks to confirm if the models are 
justified to be estimated simultaneously. This 
parameter is statistically significant as revealed by 
the computed Chi-Square value of 21.454 (p<0.01). 
This confirms the endogeneity characteristic of the 
choice of improved cooking fuel variable. Similarly, 
the Wald Chi Square statistics is statistically 
significant (p<0.01) and implies that the model 
produced a good fit for the data. 

The parameter of improved cooking fuel is 
with positive sign and statistically significant 
(p<0.01). This implies that those households that 
were using improved energy have higher probability 
of having access to electricity. This is expected 
because although not many households were using 
electricity as the primary energy source due to 
several reasons of which supply irregularity is 
paramount, use of improved energy sources is 
expected to be directly linked with high income 
status which automatically implies access to 
electricity.  
 The households that owned generating set 
have significantly higher probability of using 
improved cooking energy (p<0.01). This is expected 
because those households that are able to afford the 
running and maintenance costs of generator should be 
able to afford improved cooking energy sources. The 
parameters of household size in the two models 

imply that as household size increases, probabilities 
of having access to electricity and using improved 
cooking energy sources significantly increases and 
decreases (p<0.01). Specifically, for the cooking fuel 
result, if the number of people within an household 
increases, their energy needs for cooking increases. 
Therefore, they may not be able to use stove or 
electricity to cook due to large volume of food that is 
involved. In rural areas, the cooking pots may be so 
bog such that it cannot be supported by a kerosene or 
coal stove. In this instance, use of fuel wood is 
inevitable.  
 The results also show that urban residents 
have significantly higher probabilities of having 
access to electricity and using improved cooking 
energy sources (p<0.01). These results are expected 
because successive Nigerian governments have 
concentrated electricity supply efforts in the urban 
areas. Also, because poverty is concentrated in rural 
areas, this is also manifesting in energy poverty 
because the people are not able to afford use of 
improved energy sources. Specifically, majority of 
rural households convert their production time for 
fuel wood gathering. Furthermore, households in 
northern parts of the country also have significantly 
lower probabilities of having access to electricity and 
using improved cooking energy sources. These 
results are expected because poverty is concentrated 
in northern Nigeria. When the households are 
struggling to meet basic need of food, demand for 
improved energy sources will never be a priority.  
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 Also, the parameter of gender in the 
electricity model is statistically significant (p<0.01). 
This implies that households with male heads have 
significantly lower probability of having access to 
electricity. In the model for use of improved cooking 
energy, the parameter also has negative sign but 
statistically insignificant (p>0.10). The results also 
show that as household head age increases, the 
probability of access to electricity increases 
significantly (p<0.01). However, the probability of 
using improved cooking energy sources significantly 
decreased as age increased (p<0.10). This can be 
explained from the fact that aged household heads 
may be inactive in the employment markets and 
thereby unable to afford the price of improved 
cooking energy. Also, they are likely to have large 
family size, requiring more cooking energy due to the 
large volume of food to be cooked at once. However, 
this finding is contrary to that of Olatinwo and 
Adewumi (2012) for a study on some rural 
households in Kwara state. 

Also, the parameters of years of education in 
the two models are with positive sign and statistically 
significant (p<0.01). This implies that as years of 
education increases, the probabilities of having 
access to electricity and using improved cooking 
energy sources increased. This is expected because 
education is expected to both impact access to 
electricity and use of improved cooking energy 
positively due to tendency of the educated to have 
high income, live in urban areas and live in houses 
where facilities for cooking with fuel wood are not 
easily provided. 
  
Conclusion 
 Nigerian domestic energy crises are 
significantly paradoxical given the high spectrum of 
energy resources that the country is naturally 
endowed with. This study has shown that many 
households were not having access to modern energy 
sources and rural people were more deprived.  This 
implies that reducing indoor pollution and exposure 
to cooking smoke as prerequisites for reducing some 
health hazards is guaranteed. The drive towards 
ensuring better access to cleaner and more efficient 
energy sources which is a global initiative for 
economic growth and development in Nigeria will 
therefore meet with serious setbacks.  Nigerian 
government needs to properly design some 
institutional mechanisms and approaches for moving 
towards this goal. Such effort should also consider 
regional disparities in access to modern energy 
sources and ensure that each geopolitical zone 
addresses its energy needs from available resources 
without necessarily centralizing energy development 
activities and policies. Also, because biomass 

constitutes the highest usage among households, 
government should design adequate programmes to 
ensure forest replanting across the country to averse 
the consequences of progressive deforestation. 
Development of more efficient biomass cooking 
stoves is important because it can save the volume of 
wood used for cooking and reduce the level of air 
pollution. The Nigerian government should also show 
more commitments towards solar energy utilization 
for domestic activities. This is going to reduce 
reliance of the people on other energy sources. 
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Abstract:  Total Quality Management (TQM) is a unified organizational setting to improve the quality at every 
function and level of organization. The objective of this study is to measure the effect of TQM practices on the 
performance of the telecom sector of Pakistan. Telecom sector is continuously striving to improve the quality of its 
services to achieve business objectives. A conceptual framework model to investigate the said relationship is 
developed and tested. The results are based on a survey instrument developed through an extensive literature review. 
To analyze the complex relationship between the variables, Structural Equation Modeling (SEM) methodology was 
employed. The data collected from 212 respondents was used to test the model by using AMOS 16. Analysis of the 
data supports a strong and positive association between the TQM practices and quality performance, innovation 
performance and organization performance (OP) respectively. This study found that innovation performance has 
partial mediating impact between TQM and OP, whereas, QP mediation impact was not established. Moreover, 
culture of support has a moderating role in the relationship between TQM practices and the OP.  
[Tahir Iqbal, Bilal Ahmad Khan, Nadeem Talib, Nawar Khan. TQM and Organization Performance: The 
Mediation and Moderation Fit. Life Sci J 2012;9(4):1571-1582] (ISSN:1097-8135). 
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1. Introduction 

With the increasing trend of globalization and 
quality management/improvement practices, TQM has 
become a global phenomenon. Its emergence is one of 
the core developments in the field of operations 
management sciences and it has been widely adopted 
worldwide. Japanese companies are labeled as pioneers 
in TQM enactment, whereas Asia-pacific, European 
and American companies are known as followers. 
Particularly in the last two decades, TQM has received 
a great attention worldwide (Jung & Wang, 2006). 
Since the TQM philosophy is more frequently 
practiced in the manufacturing industry (Cassidy, 1996; 
Joiner, 2007; Prajogo & Sohal, 2003), and a little 
attention has been paid on the implementation of TQM 
and consequently its impact on the OP, particularly for 
the service industry (Breiter & Bloomquist, 1998; 
González, González, & Ríos, 1997; Lemak & Reed, 
2000; Lindahl et al., 1995; Prajogo, 2005; Prendergast, 
Saleh, Lynch, & Murphy, 2001). This study focus to 
find out the relationship of TQM practices and the OP 
of the telecom firms of Pakistan. Telecom firms 
including the Cellular Mobile Operators (CMOs) are 
continuously putting their efforts to improve service 
quality through adoption of Quality Management 
Systems (QMS) like TQM and ISO standards.  
2. Literature Review 

TQM tools and procedures may vary but the 
fundamental philosophy and concepts are equally 

germane to industries from manufacturing as well as  
service(Huq & Stolen, 1998), Similarly Prajogo (2005) 
also confirmed that TQM practices and QP are 
invariant between manufacturing and service industry, 
which infers that TQM is universal improvement 
initiative program and can be implemented in service 
industry. Further TQM and business performance were 
found positively correlated. (Salaheldin, 2009; 
Terziovski & Samson, 1999). There are several TQM 
practices and variables that have been underlined in the 
literature that can influence the OP. For instance, 
commitment of the management and leadership, focus 
on the customer, supplier relationship, design of 
quality, employee empowerment, benchmarking, 
statistical process control, employee involvement, 
empowerment and training (Ahire, Waller, & Golhar, 
1996; Dale & Cooper, 1994).  Karuppusami and 
Gandhinathan (2006) by using Pareto analysis 
technique on the literature review of Critical Success 
Factors (CSFs) on the implementation of TQM for the 
period 1989 to 2003 listed and arranged management 
leadership, process management, supplier management, 
service design, customer focus, employee relation, 
training, and quality of the data as the top eight CSFs 
of TQM.  
 Huarng and Chen (2002) through a survey of 
Taiwan’s firms revealed that TQM positively influence 
cost containment and performance. On the other hand, 
Terziovski and Samson (1998) found that the 
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integrated strategic quality orientation involving TQM 
and ISO 9000 quality standards are the most effective 
competitive strategy for sustainable performance 
Similarly, Salaheldin (2009) revealed that operational 
as well as on the OP are significantly correlated with 
TQM.  Moreover, Deming (1986), Joiner (2007) and 
Powell (1995) also confirmed the same results. On the 
other hand, there are also some findings about the weak 
rather irrelevant and negative relationship among TQM  
and performance (Powell, 1995; Yeung & Chan, 1998). 

Some researchers, Demirbag, Tatoglu, 
tekinkus, and Zaim (2006) and Salaheldin (2009) have 
tested the impact of TQM separately on the financial 
and non-financial performance of organizations. 
Demirbag et al. (2006) found that the TQM practices 
indirectly effects financial performance. On the other 
hand Salaheldin (2009) using SEM illustrated that the 
CSFs of TQM (Strategic, Tactical and Operational) 
have a positive impact on financial as well as on the 
non-financial performance of Qatar based Small & 
Medium Enterprises (SMEs). 

TQM facets can also be categorized into soft 
and hard TQM elements(Rahman & Bullock, 2005). 
The soft TQM elements include leadership, employee 
relation, employee involvement, focus on customer, 
strategic quality planning,   process management, 
continual improvement, data and information analysis 
and knowledge and education. On the other hand, the 
hard elements include elements like quality tools and 
techniques, customer/supplier relation and 
product/process relations (Fotopoulos & Psomas, 2009; 
Jung & Wang, 2006).  
 Fotopoulos and Psomas (2009) found that 
quality improvement is primarily based on soft TQM 
elements and subsequently by the hard TQM elements. 
Further, in their research on the relationship of TQM 
factors and OP, they revealed that TQM practices like, 
top management role, employee participation, customer 
focus, quality management tools and techniques have a 
significant impact on the companies’ performance 
(Fotopoulos & Psomas, 2010). 

Leadership being a TQM element includes 
providing the vision and direction to the employees, 
improving the ability of information sharing and 
improving communication process, enhancing 
synergies value addition and bringing enlightenment 
(Zairi, 1994). Similarly, the senior management must 
understand the purpose and principles of TQM and 
should also consider the internal strategic management 
processes, training and development, participation of 
their staff, and their own role in implementing the 
TQM approaches in managing the OP (Taylor & 
Wright, 2003). Taking into account leadership as a soft 
TQM element, Zehir et al. (2012) in their research on 
management leadership provided that leadership is 
positively and significantly related to organizational 

outcomes like innovativeness, quality performance and 
operational performance. 

TQM focus on satisfying the customer needs. 
Goh and Ridgway (1994) argued that that to remain 
competitive organizations must satisfy their customer 
needs at reasonable cost. Sila and Ebrahimpour (2005) 
concluded that TQM impact business performance 
entailing customer focused results. Similarly Agus and 
Hassan (2011) revealed that TQM has a significant 
relationship with customer-related performance. 
Lorente, Dewhurst, and Dale (1999) found that TQM 
dimensions like customer focus, training, teamwork 
and empowerment can influence in bringing more 
innovativeness in business activities of organizations. 
Likewise, Prajogo and Sohal (2003) concluded that IP 
is significantly associated with TQM practices in non-
manufacturing and manufacturing organizations 
Australia. More recently, Hung et al. (2011) in their 
research on high-tech industry of Taiwanese companies 
noted that TQM positively impact IP. However, the 
said relationship is mediated by organizational 
learning. When considering the mediation effect, Kim 
et al. (2012) suggested that quality management 
practices, being mediated by the process management, 
have a positive linkage with innovation.  
 Su, Li, Zhang, Liu, and Dang (2008) 
delineated that the relationship between quality 
management practices like TQM and OP is indirect; 
mediated through variables like QP and Research and 
Development (R&D) performance. In regards to the 
direct effect of TQM practices on quality Performance, 
Zehir et al. (2012) suggested that TQM is a quality 
oriented approach which has a direct effect on the 
quality perfor7mance of manufacturing, IT and service 
sector companies.  Sharma and Gadeene (2001) argued 
that TQM is a holistic management philosophy and to 
have the full potential of the TQM on OP a holistic 
approach of TQM should be applied rather than on 
piecemeal basis. The importance of development of 
work environment and TQM driven cultural change is 
highlighted in the literature to enhance the performance 
outcomes of TQM implementation (Joiner, 2007; 
Montes, Jover, & Fernandez, 2003; Rad, 2008). High 
quality culture itself is considered as a significant TQM 
practice (Kaluarachchi, 2010). Likewise, the national 
cultural values have a significant influence on the 
organization’s quality culture (Noronha, 2002). The 
sustainability of TQM can also result in a failure if 
human element of change in quality culture are ignored 
(Edwards & Sohal, 2003). 

The extant literature is not fully matured and 
has research gap in the relationship of TQM practice 
and OPs in the service sector, especially telecom 
sector. This study is conducted to fill this knowledge 
gap. A theoretical model is developed to assess the 
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relationship among the TQM, QP, IP and OP for 
Pakistan’s telecommunication sector. 

 
2.1 Research Model 

The theoretical model has been adapted/refined 
from the work of (Joiner, 2007; Prajogo & Sohal, 2003; 
Salaheldin, 2009; Su et al., 2008). Literature review on 
quality management implies that most of the TQM 
factors and the variables on which they impact involve 
more than one dimension and indicator; this suggests 
for the use of a latent variable model. A total of five 
latent variables are measured in the model on the basis 
of extensive support from the literature. This includes 
TQM, QP, IP, Culture of Support and OP. The 
variables are enlisted in Table 1 along with respective 
indicators.  

 
Table 1: Research variables of the model along with 

their indicators. 

 
Figure 1 represents the research model and the 
hypotheses. The one-headed arrows therein show the 
hypothesized impact of one variable on another. 
 

 

 
Figure 1:  Research Model 

 
2.2 Research Hypotheses 

Reviewing the literature, it’s quite evident that 
manufacturing and service industries business 
performances are impacted by TQM. TQM 

significantly impacts the business performance of both 
For instance, Powell (1995); Terziovski and Samson 
(1999) and Salaheldin (2009) revealed that the 
implementation of TQM has a significant positive 
impact on the OP (both financial and non-financial). 
Hence, the first hypothesis developed is; 

H1. TQM practices leads to a better OP. 
Referring to the TQM literatures, studies have found 
that TQM has a positive and significant relationship 
with QP (Arumugam, Ooi, & Fong, 2008; Fotopoulos 
& Psomas, 2010).  Likewise, Innovation in the business 
activities of an organization is positively and 
significantly influenced by TQM practices (Lorente et 
al., 1999; Pinho, 2008). Based on foregoing the second 
and third hypotheses are; 

H2. TQM practices leads to a better QP 
H3. TQM practices leads to a better IP. 

Innovation relation with OP has been confirmed by 
(Huang & Liu, 2005; Lin & Chen, 2007; Pinho, 2008). 
Likewise, quality improvement has a positive impact 
on OP (Agus, 2005; Fotopoulos & Psomas, 2010). Su 
et al. (2008) found that the relationship of TQM 
practices and OP is indirect; mediated through 
variables like, QP and IP. The said relationships are 
investigated by testing the fourth, fifth, sixth and 
seventh hypothesis a; 

H4. QP leads to a better OP. 
H5. IP leads to a better OP.  
H6. QP mediates the relationship between TQM 

practices and OP.  
H7. IP mediates the relationship between TQM 

practices and OP. 
The element of culture cannot be ignored while 
gauging the impact of TQM on OP. The culture of 
support moderates the relationship between TQM and 
OP (Joiner, 2007). This is tested in the last hypothesis: 

H8. CS moderates the relationship between 
TQM and OP.  

 
3. Study Design and Methodology 
3.1 Measurement Instrument 

The instrument has been developed through 
literature review. Most of the items were adopted from 
different studies, such as (Curkovic, Vickery, & Droge, 
2000; Demirbag et al., 2006; Joiner, 2007; NIST, 2002; 
Noronha, 2002; Prajogo & Sohal, 2003; Sila & 
Ebrahimpour, 2005) and augmented by the broad 
quality management literature. The content validity 
was established through interviews with the senior 
managers of quality assurance department (QAD) and 
project managers. The instrument was edited, items 
were added and deleted from the questionnaire.  The 
questionnaire was then reviewed by the three academic 
scholars for comprehensibility and accuracy. To 
measure the items other than performance a 1-7 Likert 
scale was used (where 7 = strongly agree, 4 = about the 

Latent Variables Indicators

Total Quality 

Management

(TQM)

Culture of Support 

(CS)

Quality Performance

(QP)

Innovation 

Performance

(IP)

Organizational 

Performance

(OP)

Employee Relations (ER), Leadership 

(LS), Customer Relations (CR), 

Product/Process Management (PPM)

Co-worker Support (CS), Organizational 

Support (OS), National Culture Support 

(NCS)

Service quality (SQ), Service Design 

(SD), Perceived Quality (PQ), 

Serviceability (SER)

Product Innovation (PdI), Process 

Innovation (PrI), Innovation and 

Continuous Improvement (ICI)

Human Resources Results (HRR), 

Financial Performance (FM), Non-

Financial Performance (NFM),
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same and 1 = strongly disagree) and for performance 
items a 1-7 items scale was used (where 7 = above 
average, 4 = about the same and 1 = below average). A 
7-point scale as compared to 5-point was used to 
achieve better consistency (Inman et al., 2011, p. 347).  
. (See Appendix 1 for the details of all the items of the 
instrument and their corresponding literature). After the 
necessary amendments the questionnaire so formed 
was subjected for pilot testing.  

Initially the reliability was checked from the 
data collected from a sample of 15 respondents (Three 
samples from each of the major telecom firm i.e. 
Telenor, Zong Ufone, Warid and Mobilink). 
Cronbach’s alpha was calculated to analyze the 
reliability of the constructs. Alpha values from 0.70 or 
more are considered as good indicators of the 
reliability. The Cronbach’s alpha values for all the 
constructs were from 0.76 to 0.94, therefore suggesting 
good reliability. A total of seventy nine items were the 
part of the questionnaire.  

 
3.2 Sample 

Pakistan telecom sector is the most growing 
service sector in the country having more than 10 
billion US$ Foreign Development Investment (FDI) 
and generating revenue at an average of more than 300 
billion rupees annually. Moreover, this sector is 
benefiting Government by contributing in GDP and 
society by providing employment and reliable 
communication services. Telecom industry of Pakistan 
and the associated suppliers were selected for this 
study. 

 
Table 2: Respondent’s Descriptive Statistics. 

 
 

Five CMOs, i.e, Telenor, Zong Ufone, Warid and 
Mobilink, and 22 suppliers were randomly selected for 

the collection of data. The questionnaire was sent to a 
total of 350 employees and different stakeholders of 
telecom industry. Out of the 350 questionnaires, a total 
of 233 were returned with a response rate of 66.5%, 21 
were excluded from the analysis due to missing data. 
The remaining sample hence consisted of 212(60.5%) 
respondents. Simple convenient sampling was used for 
the purpose of data collection. Out of 212 usable 
respondents used in final analysis, 18(8.5%) 
respondents held the titles of IT/Software 
Development, 32(15.1%) Marketing/Sales & 
Distribution/Customer Services, 38(17.9%) 
Administration / HR / PM, 64(30.2%) Technical / 
Quality Assurance, 48(22.6%) and 12(5.7%) others. 
Descriptive summary of the respondents is depicted in 
Table 2. 

To test nonresponse bias, early and late response 
bias was checked by splitting the data into two groups, 
early received (153) and late received (59) the data. 
Thereafter, t-tests were performed on the mean 
responses of two groups on five randomly selected 
questions it was found that no significant difference 
exists among the two groups. Hence, data was free 
from potential no response bias (Armstrong & Overton, 
1977). Moreover, Harman’s one-factor test was also 
applied to examine the potential existence of common 
method variance and the analysis proposed the 
incidence of multi factors and the data was free from 
significant bias between variables(Podsakoff & Organ, 
1986).  

 
4. Data Analysis and Results 
4.1   Data Preparation 

The questionnaire prepared to measure the five 
constructs in the study comprised of a total of 79 items. 
To measure each construct at least three indicators 
were used. These items were wrapped to a manageable 
size and to meet the multiple group analysis (Hall, 
Snell, & Foust, 1999). Items are wrapped just by taking 
average of items in respective indicator. 

 
4.2   Scale Reliability and Validity 

The constructs of latent variables were subjected 
to the validity and reliability analysis prior to their 
deployment in the model. Validity tests were 
performed in four steps: unidimensionality and 
reliability, convergent validity, discriminant validity 
and criterion-related validity (Sila & Ebrahimpour, 
2005). 

 
4.2.1  Unidimensionality and Reliability 

Unidimensionality measures the extent to which 
the different items in a construct measures the same 
construct (Jackson, Denzee, Douglas, & Shimeall, 
2005).  

 

Category Frequency Percent

Gender

Male 167 78.8

Female 45 21.2

Age

20-30 127 59.9

31-40 57 26.9

41-50 21 9.9

51-60 5 2.4

Above 60 2 0.9

Department

IT/Software 

Development
18 8.5

Marketing/Sales & 

Distribution/Custo

mer Services

32 15.1

Administration/HR/

PM
38 17.9

Technical/Quality 

Assurance
64 30.2

Finance 48 22.6

Others 12 5.7

Experience

0 – 5 108 50.9

6 – 10 92 43.4

above 10 12 5.7

Job Title

Top 34 16

Middle 98 46.2

Lower 80 37.7

Employment status

Permanent 142 67

Contract 70 33
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Table 3: Unidimensionality, Convergent Validity and 
Reliability 

 
Unidimensionality in this study was measured 

through Confrimatory Factory Analysis (CFA) and 
Comparative Fit Index (CFI). Significant factor 
loadings, which are good indicators of CFA (Demirbag 
et al., 2006) were calculated through standardized 
regression weights and it was noted that almost all the 
standardized regression weights were above 0.7 (or at 
least 0.96), and were satisfactorily high and statistically 
significant (Table 3). Similarly, CFI value of more than 
0.90 for a construct shows an satisfactory 
unidimensionality of the data (Hatcher, 1994). Analysis 
of Table 3 shows that CFI values ranged from 0.973 to 
1.00. CFI compares the proposed and null model with 
the assumption that no relationship exists among the 
measures. CFI values range from 0.973 to 1, indicating 
considerably good fit to the data. The reliability of the 
scales was measured by calculating the Cronbach’s 
alpha value for each of the construct. The results as 
reported in Table 3 shows that the Cronbach’s alpha 
value of all five constructs is more than the 
recommended value of 0.70 (Hair, Black, Babin, 
Anderson, & Tatham, 2005), thus showing 
considerable internal-consistency and reliability of the 
constructs.  
 
4.2.2  Convergent Validity 

The convergent validity of the scales can be 
assessed through CFA, i.e., the significant factor 
loadings of the indicators of the constructs show 
convergent validity of the constructs (Bagozzi & Yi, 
1991). As shown in Table 3, all the factor loadings are 
significant while ranging from 0.652 to 0.961, thus 
indicating a strong convergent validity.  

4.2.3   Discriminant Validity 
Discriminate validity is the extent to which the 

different latent constructs in an instrument and their 
corresponding indicators/items are unique enough to be 
differentiated from the other constructs and their 
indicators/items (Hatcher, 1994). This type of validity 
can be confirmed if the square root of Average 
Variance Extracted (AVE) of a latent variable is 
greater than its correlation with other latent 
variables(Fornell & Larcker, 1981). Moreover, if AVE 
is greater than 0.50 it also shows good convergent 
validity. The square root of AVE are shown diagonally 
in Table 4 and value of all the constructs are greater 
than the absolute value of its correlation with other 
latent variables hence confirm discriminant validity. A 
CFA was also performed to assess the convergent as 
well as the discriminant validity of the multi-item 
construct. The results CFA show that the measurement 
model fits the data (x2= 177.539; p < 0.001; df = 70; 
x2/df = 2.536; RMSEA = 0.079; RMR = 0.019; TLI = 
0.94; CFI = 0.95; IFI = 0.96; NNFI = 0.79).  

 
Table 4:  Discriminant validity   

CR AVE IP TQM QP OP 

IP 0.79 0.55 (0.74) 

TQM 0.88 0.66 0.71 (0.81) 
  

QP 0.94 0.80 0.33 0.22 (0.89) 
 

OP 0.83 0.62 0.59 0.56 0.225 (0.79) 

 

*AVE of each latent variable is shown in diagonal in 
parentheses. ^CR is composite reliability. 
 
4.2.4     Criterion-related validity 

This type of validity entails the correlation 
among the predictor variables and their pertinent 
criterion variable (Büttner, 1997). In this study, the 
three latent predictor variables of the model as reported 
in Table 1 have this validity if they have a high and 
positive correlation with the outcome variable, i.e., the 
OP. The latent variable of support of culture is not 
accounted for the criterion-related validity because it 
does not have a direct impact on the OP. The bivariate 
correlations between each of the three predictor 
variables and the OP are significant (Sila & 
Ebrahimpour, 2005), and thus indicates considerable 
criterion-related validity as shown in Table 5. 
4.3  Assessment of Model Fit 

The hypothesized model was tested using 
Amos 16 for analyzing the relationships between the 
latent constructs under the study.  
 

Factor Indicator CFI
Factor 

Loading

Cronbach'

s alpha

TQM 0.998 0.873

ER 0.752

LS 0.809

CR 0.793

PPM 0.833

QP 0.973 0.948

SQ 0.912

SD 0.961

PQ 0.862

SER 0.886

IP 1 0.779

Pdl 0.728

Prl 0.652

ICI 0.831

OP 1 0.832

HRR 0.678

FP 0.855

NFP 0.842

CS 1 0.877

CS 0.835

OS 0.948

NCS 0.741
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Fit Index
Recommended 

Value
Observed Value

x
2
/df ≤3.00 1.946

GFI ≥0.90 0.913

AGFI ≥0.80 0.872

NFI ≥0.90 0.928

CFI ≥0.90 0.963

RMSEA ≤0.080 0.067

GFI = goodness-of-fit index; 

AGFI = adjusted goodness-of-fit index;

NFI = normed fit index;

CFI = comparative fit index;

RMSEA = root mean square error of approximation.

Table 5: Correlations between latent variables 

*.   Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed) 

 
Table 6: Summary Statistics of The Model Fitness 
Indices 

 
Six model fit indices (x2/df, GFI, AGFI, NFI, 

CFI and RMSEA) were employed to test the fitness of 
the model (Fotopoulos & Psomas, 2010; Jung, Wang, 
& Wu, 2009; Prajogo, McDermott, & Goh, 2008; Su et 
al., 2008). These indexes of the model fitness, on the 
basis of the structural model analysis, are summarized 
in Table 6. In practice, Chi-square / degrees of freedom 
should be less than 3, GFI, NFI, CFI should be greater 
than or equal to 0.9, AGFI should be more than 0.8, 
and RMSEA should be less than or equal to 0.08 are 
considered as indicators of good fit (Teo & Khine, 
2009; Jackson et al., 2005). As shown in Table 6, all 
goodness-of-fit indices are in the acceptable range. 
4.4  Hypothesis Testing 
 The model was tested by employing the data 
received from the 212 respondents. SEM path analysis 
was used to test the hypothesis therein. Figure 2 depicts 
the standardized regression coefficients of 
hypothesized paths and also the loadings of latent 
variable’s indicators. H1 postulated that TQM 
positively influences organizational performance. The 
level, with b = 0.33, hence H1 is supported. Similarly 
H2 and H3 with a path coefficient of b = 0.35 and b = 

0.75 are accepted. The standard path coefficient 
estimate from quality performance towards 
organizational performance b=0.09 (p=0.189) is not 
significant, hence, H4 is not supported. On the other 
hand H5 has significant path coefficient b=0.31 
(p<0.05) and is accepted. H6  and H7 were tested by 
using sobel test and innovation performance 
significantly at (p<.001) partially  mediates the path 
between TQM and organizational performance whereas 
quality performance does not mediate the link among 
the TQM and OP (Sobel, 1982; Venkatraman, 1989), 
primarily may be due to insignificant relationship 
between quality performance and organizational 
performance. 

Finally, to verify H8 regarding the moderating 
effect of support of culture, a two-group analysis was 
conducted. Concerning support of culture the sample 
was split as close as possible on the basis of means into 
two groups, the ‘low culture of support’ group consists 
of (89) and the ‘high culture of support’ group consists 
of (123) respondents(Bryde & Robinson, 2007). This 
technique to divide the data into two subgroups was 
used by for group analysis of the data. A t-tests for 
mean differences to detect if these thresholds 
statistically discriminate the sub-samples. The t-test for 
OP is, t = -16.001(p < 0.01). First the paths were 
calculated to be unconstraint across the two groups and 
then these paths were estimated to be constrained and 
unchanging across the groups. If the change in the chi-
square value between the constrained and 
unconstrained multi-group SEM is statistically 
significant, it shows that the path loadings in different 
groups are significantly changed (Su et al., 2008). That 
is, the culture of support significantly moderates the 
relationships between TQM and OP. Table 7 shows the 
results of Multi-group SEM analysis. It is evident that 
both of the two models fitness is good, and the chi-
square change of 18.1 with five degree of freedom is 
statistically significant at (p<0.01). Hence H8 is 
accepted. standardized regression coefficient from 
TQM to OP is statistically significant at five percent 
significance  

Figure 2: Results of Structural Model 
 

TQM QP IP OP

TQM 1

QP .867
** 1

IP .233** .184** 1

OP .633
**

.509
**

.170
* 1
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Table 7: Results of Multi-Group Structural Model for 
Moderation Effect of Support of Culture 

 
5. Discussions  

Existing literature supports the findings of this 
study. An analysis of the model provides that the 
TQM practices positively impacts the primary QP and 
IP and the OP. This provides an insight that the 
adoption and encouragement of TQM practices surely 
improves the performance of Telecom firms. The path 
diagram shows that TQM has a strong impact on IP of 
the organization as compared to the QP. This also 
confirms the old literature on quality management and 
its relationship with innovation (Anderson, 
Rungtusanatham, Schroeder, & Devaraj, 1995. 
Notwithstanding the QP and the IP are different from 
each other, the results shows that there exists a 
significant correlation among the two and they are 
interrelated with each other. This finding further 
endorses the theory that the exploration of new and 
state of the art technologies improves the product 
quality (Benner & Tushman, 2003). Similarly, the 
improvements in the product/service quality are also 
deemed effective in the development of new products 
(Prajogo et al., 2008). For example, the enhancement 
of new features in a product may require change and 
improvement in the technology. However there is a 
need for effective integration among the two in order 
to obtain the optimal business results. The relationship 
of QP and OP, though positive but not significant, 
suggests that there may exists a more complex 
relationship among the QP and OP. Therefore QP 
alone cannot significantly influence the organizational 
performance in the telecom sector. It might include 
other variables like marketing, sales and distribution, 
etc. IP has a strong and positive significant 
relationship with the OP showing the importance of 
innovation in improving the OP. Further, the 
maximum factor loading of the indicator product 
innovation among the other indicators of the latent 
construct of IP suggests that fostering innovation in 
the products in the form of new features and services 
significantly contributes in IP, which ultimately 
explains the OP of telecommunication firms and their 
suppliers. Despite the contrast between the QP and the 
IP as discussed earlier, both of these together are the 
intermediate performance outcomes of TQM. Together 
they positively and significantly mediate the 
relationship between the TQM practices and OP. This 
elucidates that the enhancement in the QP, IP is 

essential to have the expected outcome of 
implementing TQM practices (Su et al., 2008).  
 This study also suggests that the environment 
of culture support moderates the relationship between 
TQM practices and the OP. This confirms the 
suitability of the contingency theory approach to the 
successful implementation of TQM (Joiner, 2007). 
The culture of support can promote the team work and 
creates a synergistic effect on the TQM/organizational 
performance relationship. In addition to the co-
workers and the organizational culture of support, the 
role of national cultural also shows the importance of 
national cultural values and support for improvement 
of the quality and performance of organizations. 
 
5.1   Implications 

The investigation of this research arises several 
interesting implications for business, research and 
education. Four conceptual frameworks Salaheldin 
(2009), Prajogo and Sohal (2003), Su et al. (2008) and 
Joiner (2007) were adapted and modified with the 
addition and deletion of new indicators to develop a 
new model for measuring the TQM/organizational 
performance relationship. The model includes both the 
mediating and the moderating impact that influences 
the TQM/organizational performance relationship; 
both of these were not tested before in a single 
framework. Another major contribution of the study is 
the development of a research instrument, being 
validated by the experts of the area. The instrument 
comprehensively covers the concepts of the latent 
variables under the study and is also statistically 
validated. The findings show that TQM practice 
improves the quality performance, innovation 
performance and the organizational performance. 
Therefore the practice of TQM philosophy should be 
promoted in the Telecom industry. 
 Innovation performance can alone positively 
influence the organizational performance. This 
indicates to the managerial implications of promoting 
innovation and creativity in the products/services and 
processes that can ultimately improve the organization 
performance. The study also suggests that 
improvement in the product alone is not adequate for 
improved organizational performance, so other, 
variables along with the quality performance, should 
also be considered by the telecom sector for the 
improved organizational performance.  
 The study signifies the need to integrate the 
relationship among the quality and the innovation 
performance that can result in improved quality of the 
services and may bring more innovation in the 
products. Since the primary measures under this study 
mediate the TQM/organizational performance 
relationship, the telecom firms need to focus on the 
immediate impact of TQM practices to ensure its 

Model Description X
2 df X

 2
/df CFI RMSEA

Constrained 341.7 149 2.29 0.867 0.078

Unconstrained 323.6 144 2.24 0.876 0.077
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secondary impact in the form of improved 
organizational performance, particularly on the 
innovation performance due to its direct and strong 
positive effect on the organizational performance. 
Culture of support, that moderates the 
TQM/organizational performance relationship, should 
also be encouraged at organizational and national 
level. This can help in the promotion of the quality 
culture, whilst bringing synergies and teamwork that 
ultimately shall affect the performance measures. 
 
5.2   Limitations 

We so acknowledge several limitations of the 
study. First, the present study is only limited to the 
telecom industry of Pakistan and hence it has less 
generalization. More significant results could have 
been achieved from the study by the comparison of 
different industries. Secondly, the sample size was 
limited due to time and financial constraints. Although 
the response rate was satisfactorily good, so it is 
believed that the non-response bias has not 
unsubstantiated the results of this study. Thirdly, the 
cross-sectional data was used, though the causal 
relationships have been achieved, but a longitudinal 
research could add strength to causality.  

 
5.3   Future Recommendation and Conclusion  

The proposed model has not been tested for its 
relevance and significance in different sectors. This 
can be explored in future research. The study can 
further be enriched by focusing on different 
geographic regions. The same size can also be 
increased to further improve the generalizability of the 
results. Further research can include other contextual 
and environmental factors to see how they can play a 
moderating or intervening role in the relationship of 
the TQM practices and the OP. This study concludes 
that the TQM practices (leadership, employee relation, 
customer relations and product/process management) 
positively and significantly influences the quality 
performance, innovation performance and the 
organizational performance. The positive correlation 
among the quality and innovation performance shows 
that these two aspects should be integrated and 
balanced to support and improve each other.  
The insignificant impact of quality performance on 
organizational performance shows that quality 
performance alone is not sufficient to improve the 
overall organizational performance of telecom firms. 
On the other side, innovation performance in the 
telecom sector can itself positively and significantly 
impacts the organizational performance. Further, the 
immediate impact of TQM practices significantly 
mediates the secondary outcomes of TQM practices. 
Culture of support also moderates the 
TQM/organizational performance relationship. 
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Appendix 1:    Measurement scale 
 
TQM  
Employee Relations ((Jung et al., 2009) 
1. We are authorized to inspect our own work (Ahire 

et al., 1996). 
2. We are encouraged to find out and fix the 

problems/issues (Ahire et al., 1996). 
3. Technical assistance is provided to us for solving 

the problems (Ahire et al., 1996). 
4. We are recognized and rewarded for superior 

quality performance (Saraph et al., 1989; Sila and 
Ebrahimpour, 2005). 

5. We are encouraged to give suggestions (Ahire et 
al., 1996). 

6. There are no communication barriers between the 
departments (Teriziovski and Samson, 1999) 

7. The communication processes are not only “top-
down” but “bottom-up” as well (Terziovski and 
Samson, 1999). 

8. We are provided with the quality-related training 
(Saraph et al., 1989; Sila and Ebrahimpour, 2005). 

Leadership (Jung et al., 2009) 
1. Management takes the responsibility for quality 

performance (Saraph et al., 1989; Sila and 
Ebrahimpour, 2005) 

2. Management views improvements in quality as a 
way to increase the profits (Saraph et al., 1989; 
Sila and Ebrahimpour, 2005). 

3. Management offers incentives to achieve quality 
goals (Tabak and Jain, 1999). 

4. Management ensures that each new product and 
service meets customer expectations (NIST, 
2002). 

5. Management uses quality performance as an 
incentive to recruit and retain staff (NIST, 2002). 

6. Supervisors try to obtain the trust of employees 
(Tamimi and Gershon, 1995). 

7. Supervisors promote the customer satisfaction 
(Stock and Hoyer, 2002). 

8. Our top leaders stress the impacts that our 
organization has on the society (Kuei and Madu, 
1995). 

Customer Relations (Jung et al., 2009) 
1. We assume that ensuring customer satisfaction is 

our major responsibility (Ross and Georgoff, 
1991). 
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2. We determine our customers’ satisfaction relative 
to the customers’ satisfaction by the competitors 
(Black and Porter, 1996). 

3. We link customer satisfaction with our internal 
performance indicators (Black and Porter, 1996). 

4. We use Customer complaints as an input to 
improve our processes (Terziovski and Samson, 
1999). 

5. Customer requirements are communicated to us 
(Terziovski and Samson, 1999). 

6. We use various methods to build relationships 
with customers and to increase repeat business 
and positive referrals (NIST, 2002). 

7. We follow up with customers on 
products/services and transactions to receive 
prompt and actionable feedback (NIST, 2002). 

8. We reset our standards whenever customer needs 
and expectations change (NIST, 2002). 

9. We ensure that the data and information we 
provide to our customers on the internet are: 
reliable; accurate; timely; and secure (NIST, 
2002).  

 Product/Process Management (Jung et al., 2009) 
1. We emphasize the continuous improvement of 

quality in all work processes (Anderson et al., 
1995). 

2. We use statistical techniques to control processes 
(Saraph et al., 1989; Sila and Ebrahimpour, 2005). 

3. Our product/service specifications are clear 
(Saraph et al., 1989; Sila and Ebrahimpour, 2005). 

4. Systematic recording and analysis of the 
company’s performance data is in place 
(Fotopoulos and Psomas, 2010). 

5. Determination of areas and points for 
improvement are practiced (Fotopoulos and 
Psomas, 2010). 

6. Standardized and clear work or process 
instructions are given to all of us. (Anderson et 
al., 1995). 

7. We effort to prevent errors during the phase of 
process planning. (Fotopoulos and Psomas, 2010) 

8. Our product/service specifications are clear 
(Saraph et al., 1989; Sila & Ebrahimpour, 2005).  

Culture of Support  
Co-worker Support(Joiner, 2007) 
1. We willingly share our expertise with each other 

(Zhou and George, 2001).  
2. We help out each other if someone falls behind in 

his/her work (Zhou and George, 2001). 
3. We encourage each other when someone is down 

(Zhou and George, 2001). 
4. We try to act like peacemakers when there are 

disagreements (Zhou and George, 2001). 
Organizational Support (Joiner, 2007)  
1. Creativity is encouraged at the company (Zhou 

and George, 2001). 

2. Our ability to function creatively is respected by 
the leadership (Zhou and George, 2001).   

3. The reward system here encourages innovation 
(Zhou and George, 2001). 

4. Company publicly recognizes those who are 
innovative (Zhou and George, 2001).  

National Cultural Support(Noronha, 2002) 
1. Our national culture promotes honor and dignity 

(Noronha, 2003) 
2. We experience harmony and piece in our nation 

(Noronha, 2003) 
3. We have international harmony and integrity 

(Noronha, 2003) 
4. Our cultural values encourage interdependence, 

support and affiliation (Noronha, 2003) 
5. People are oriented to respect authority (Noronha, 

2003) 
 Quality Performance 
Service Quality (Curkovic et al., 2000) 
1. Our services are reliable (Curkvoic et al., 2000; 

Su et al., 2008) 
2. Our services conform to the specifications that we 

offer for that service (Ahire et al., 1996, Curkvoic 
et al., 2000) 

Service Design (Curkovic et al., 2000) 
1. Our services perform as per their intended use 

(Ahire et al., 1996; Curkvoic et al., 2000). 
2. Our service features are up-dated and attractive 

(Garvin, 1987; Curkvoic et al., 2000). 
Perceived Quality (Arumugam et al., 2008; 

Curkovic et al., 2000) 
1. The quality of our services is superior as 

compared to the competitors (Flynn et al., 1995; 
Arumugam et al., 2008). 

2. In general, our company’s level of quality 
performance has been high as compared to the 
industry norms (Arumugam et al., 2008). 

3. Our customers have been well satisfied with the 
quality of our services (Arumugam et al., 2008). 

4. Our customer relations are superior as compared 
to the competitors (Flynn et al., 1995; Arumugam 
et al., 2008). 

Serviceability (Curkovic et al., 2000) 
1. We immediately solve our customer 

complaints/issues (Garvin, 1987, Curkvoic et al., 
2000). 

2. We are courteous in provision of customer 
services (Garvin, 1987, Churkvoic et al., 2000). 

3. We are responsive in identifying potential 
customer needs (Churkvoic et al., 2000). 

Innovation Performance 
Product Innovation (Prajogo & Sohal, 2003) 
1. The level of newness (novelty) of our new 

features/packages is high (Prajogo and Sohal, 
2003). 
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2. We use latest technological innovations in new 
product/services development (Prajogo and Sohal, 
2003). 

3. Our speed of new product/service development is 
fast (Prajogo and Sohal, 2003). 

4. There are wide number of new services that we 
introduce to the market (Prajogo and Sohal, 
2003). 

5. There are a number of new services that we 
introduce first in the market (Prajogo and Sohal, 
2003). 

Process innovation (Prajogo & Sohal, 2003) 
1. We have technological competitiveness in our 

processes (Prajogo and Sohal, 2003). 
2. The up-datedness or novelty of technology used in 

our processes is high (Prajogo and Sohal, 2003). 
3. The speed of adoption of the latest technological 

innovations in our processes is fast (Prajogo and 
Sohal, 2003). 

4. We have a high rate of change in our processes, 
techniques and technology (Prajogo and Sohal, 
2003). 

Innovation and Continuous Improvement (Sila & 
Ebrahimpour, 2005) 

1. We emphasize the continuous improvement of 
quality in all aspects of work (NIST, 2002). 

2. We observe continuous improvement in our job 
performance (Jung et al., 2009). 

Organizational Performance 
Human Resource Results (Sila & Ebrahimpour, 

2005) 
1. Employee turnover rate is low (Adam et al., 

1997). 
2. Low employee absenteeism (Mc Adam and 

Bannister, 2001). 
3. High Employee job performance (NIST, 2002). 
Financial Performance (Demirbag et al., 2006) 
1. Revenue growth over the last three years 

(Demirbag et al., 2006). 
2. Net profits (Hendricks and Singhal, 1997; Das et 

al., 2000). 
3. Profit to revenue ratio (Demirbag et al., 2006). 
4. Return on total assets (Sankar, 1995, Demirbag et 

al., 2006). 
Non-financial Performance (Demirbag et al., 2006) 
1. Capacity to develop a unique competitive profile 

(Kim et al., 2002). 
2. New product/service development (Demirbag et 

al., 2006). 
3. Productivity (NIST, 2002). 
4. Market development (Demirbag et al., 2006). 
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Abstract: Objective Exploring the influence of the home visits nursing on stroke patients' activities of daily 
living(ADL). Methods 60 cases who suffered from stroke at the first time were grouped into two groups: 
intervention and control. 30 cases in control group received conventional finally discharge instructions, and in 
intervention group 30 cases received the home visits nursing on the basis of the conventional discharge instructions, 
including health education and training in activities of daily living. The improved Barthel indexes were used to 
evaluate their activities of daily living in one month and three months respectively before and after leaving hospital. 
Results Patients’ ADL is stronger than that of the control group after leaving hospital in one and three months 

respectively, with a significant difference (P＜0.01). Conclusions Continuous home visits nursing after leaving 

hospital improves significantly stroke patients’ ADL. 
[Xu Hui, Zhang Chunhui, Lin Beilei, Zhang Weihong, Zhang Zhenxiang. Influence of Home Visits Nursing on 
Activities of Daily Living in Stroke Patients. Life Sci J 2012;9(4):1583-1586] (ISSN:1097-8135). 
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1. Introduction 

Stroke is a common disease with higher 
disability rate, and 70%~80% stroke patients have 
consequent dysfunctions to some extents, which 
seriously impact their activities of daily living (ADL) 
and results in their poor self-care(Zhang and 
Liu,2009).The poor ADL  not only disorders patients’  
and work seriously and gives patients some negative 
moods such as needless emotion and depression, but 
also poses a huge burden on patients' dependents and 
society. Due to long-term suffering, hospitalization 
costs and other causes for stroke patients, more and 
more patients come back home with physical 
disability for recovery after their conditions are stable 
in hospital. However, patients miss the best 
recovering opportunity and suffer from sequela 
because they and their dependents are lack of 
knowledge and skills of rehabilitation. Thus, patients 
should need instructions timely in continuous 
rehabilitation nursing after leaving hospital (Qian, 
2011). In this study, we observed influences of home 
visits nursing on the stroke patients' ADL after just 
leaving hospital. 
 
2. Methods  

60 stroke patients who suffered from stroke 
for the first time were selected from the wards of the 
Neurology Departments in two third grade A-class 
hospitals in Zhengzhou from December 2011 to June 
2012. They were separated into two groups randomly: 
intervention group and control group, 30 cases each. 

Inclusion criteria for patients: ①  Conforming to 
diagnostic criteria revised in the 4th National 

Cerebrovascular Disease Academic Conference 
(Qian, 2011), and diagnosed as brain stroke by the 

CT or MRI head inspection; ② Suffering from limbs 

dysfunctions to some extents; ③  Having clear 
consciousness and voluntarily cooperating with 

researchers; ④ Informed consent to participate in the 

research. Exclusion criteria: ①  Bleeding in 

subarachnoid space; ② Severe cognitive and speech 

disorders; ③ The mentally disturbed. Exit criteria: ① 
Those who have to exit from the study as they 
suffered major accidents such as critical diseases, 

harms or death during the study; ② Patients and their 

dependents exit from the study actively; ③ Those 
who are unable to be visited due to all kinds of 
reasons.  

Patients in two groups received the 

conventional intervention and nursing in hospital. ① 
Control group: Receiving conventional hospital 

leaving instructions before leaving hospital; ②
Intervention group: Before stroke patients leaving 
hospital, researchers, doctors, nurses, and physical 
therapists in hospital as well as nurses in community 
jointly work out the home-visit plan, including time, 
content and executors for home visits. 

The home-visit time: Seeing patients once 
every week in the first month; once every two weeks 
in the second month; and once in third month; 30-60 
minutes at every turn; the visiting time lasted three 

months. The home-visit content: ① Health education: 
arrangements in home environment, requirements of 

diet nutrients, and precautions in daily ; ② Training 
of activities of daily living: Training patients how to 
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dress on and off themselves, feeding, going to toilet, 
brushing teeth, walking, going up and down stairs; 
instructing patients to use their affected hands to hold 
bowls, feeding with healthy hands; encouraging 
patients to carry a cup for drinking by crossing hands, 
put on the affected side first then healthy side when 
dressing up, while taking off healthy side first then 
the affected side; wringing out towels for washing 
their faces by taking a faucet as a fulcrum, and 
combing their hair with long-handle combs(Qi et al., 
2009). The home-visiting executors: Qualified 
researchers and nurses in community by training 
jointly entered the patient homes for nursing and 
intervention.     

The ADL of patients in two groups was 
evaluated in one month and three months when and 
after leaving hospital respectively by the modified 
Barthel index (MBI) (Wang and Chen,2011). Total 
ten ADL levels such as feeding, dressing, going to 
toilet, individual hygiene, bathing, bed and chair 
shifting, walking on flat ground, going up and down 
stairs, and bowel and urinary control. Each evaluating 
item was divided into 1-5 levels with total score of 
100 points by complete dependence, maximum help, 
medium help, minimum help and complete 
independence. It is found that there is a positive 
correlation between self-care ability and scores, and 
the score per level for each item is different from 
another. The higher score indicates the better ADL. 
The patients who got more than and equal to 60 
points were cared by themselves basically, those who 
got 41-59 points had moderate dysfunctions, those 
who got 21-40 points had severe dysfunctions, and 
those who got less than and equal to 20 points lived 
their life by depending on other completely. This 
Scale is applied widely at home and abroad, with 
better reliability and validity(Wang and Chen,2011). 

Data were analyzed by SPSS (16.0 version) 
after collected. Differences of variables between two 
groups were compared at base level and timing points 
by the T-test, and data in abnormal distribution were 
analyzed by the rank sum test of non-parameter 
statistical method. The repetitive measurement 
deviation analysis was used to evaluate whether there 
was statistical difference of MBI scores at different 
timing points in two groups. 
 
3. Results  

There were 60 hospitalized stroke patients 
totally in the hospital, who were 30 in control group 
and another 30 in intervention group. After leaving 
hospital for one month, 2 patients in control group 
were not visited for no phone answering or 
voluntarily quitting the research participating; 2 
patients in control group were rejected (rehabilitation) 
within three months after leaving hospital, and 3 in 

intervention group were rejected (two were recovered 
and one was unable to be contacted). Rejected and 
un-visited cases were 7 cases, accounting for 11.7% 
of total patients. Finally, data from 53 patients were 
collected, of whom were 26 in control group and 27 
in intervention group.  

The research objects ranged from 36 to 77 

years old, with an average of 63.41 士 11.08, of 
whom were 30 male and 23 female. Their educational 
levels: 25 graduated from junior middle schools and 
below, 18 graduated from senior schools or technical 
secondary schools, and 10 were from colleges or 
above; 28 patients retired, 15 were employed, and 10 
were unemployed. Most research objects(44) had 
spouses. Main watchers for research objects were 
spouses (33), and their sons and daughters (15). In 53 
research objects, 4 patients were lived alone, and 
most of them (49) lived with their family 
members(dependents). Clinical data for research 
objects indicated that 43 patients suffered from 
cerebral infarction, 8 suffered from cerebral 
hemorrhage, and 2 were others. 81.1% patients 
suffered from chronic diseases such as high blood 
pressure, diabetes and heart disease. 23 in all patients 
had only one chronic disease, 20 had two or more 
chronic diseases. All research objects (32) suffered 
from diseases for the first time.  

With the statistical test performed for 
population demography and disease data for patients 
in intervention and control groups, the result shows 
no significance (P>0.05) between groups, with better 
comparability.  

Through statistical comparison to indexes 
from control group(4) and intervention group(3) 
where some patients had been unable to be contacted 
or rejected before intervention, the result indicated it 
is of no statistical significance(P>0.05) between two 
groups. 

The MBI score for research objects in 
intervention and control groups were analyzed first to 
check its distribution was normal, then T-test of two 
independent samples (T: statistical magnitude) were 
done for normal distribution data, and non-parameter 
statistical Mann-Whitney U rank sum check (Z was 
statistical magnitude) for non-normal distribution 
data.  

Results in Table 1 show that there is no 
significant difference of MBI scores (P>0.05) 
between intervention and control groups before 
intervening; after intervening, the comparison at two 
timing points shows that MBI scores in intervention 
group are higher than that of control group, with 

significant difference (P＜0.01). 
Table 2 shows that results of repetitive 

measurement data variance analysis of MBI scores 
for research objects in two groups. Factors between 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

1585 

 

groups goes by grouping (control and intervention), 
and factors within group goes by time(three timing 
points were respectively: before intervening, one 
month and three months after leaving hospital); their 

interaction is grouping×time. The result shows: (1) 
The difference of MBI scores for intervention and 

control groups is significant(P＜ 0.01), while the 
score for intervention group is higher than that of 
control group at two timing points after intervening; 
(2) The difference of MBI scores for stroke patients 

is statistically significant (P＜0.01) between different 
timing points, which mainly presents more 
remarkable increase of MBI scores for intervention 
group at two timing points after intervening than 
before intervening; (3) Grouping is interactive with 

time (P＜0.01), that is, changes of MBI scores are 
evidently different for intervention and control 
groups at different timing points before and after 
intervening; ADL for intervention group changes 
evidently at different timing points before and after 
intervening.  
 
Table 1. Comparison of MBI index scores for stroke 
patients in two groups(Tp, Timing points ; Bi, Before 
intervening; Om, One month after leaving hospital; 

Tm, Three months after leaving hospital) 

Index  Tp 
Control group 

（N=26） 

Intervention 
group 
（N=27） 

t∕Z 

MBI  Bi 45.76±21.39 47.68±20.11 -1.728 
 Om 55.68±19.45 77.89±15.57 -12.951** 
 Tm 58.55±17.39 84.76±13.63 -8.046** 

** P < 0.01, the difference is extremely significant. 
 

Table 2 Repetitive measurement variance analysis on 
MBI index scores for stroke patients in two groups 

Index  
Factors between 
groups 

Factors within 
groups 

Interaction  

F F F 
MBI 213.003** 118.821** 27.683** 

** P < 0.01, the difference is extremely significant. 
 
Table 3 Comparison pairwise to MBI index scores at 

different timing points for stroke patients in two 
 groups (Cg, control group; Ig, Intervention group; Bi, 

Before intervening; Om, One month after leaving 
hospital; Tm, Three months after leaving hospital) 

Index  Group 
Bi:Om Bi:Tm Om:Tm 

MD MD MD 
MBI Cg -5.166** -4.021** -0.916 
 Ig -33.081** -25.821** -5.754** 

** P < 0.01, the difference is extremely significant. 
 
Means of MBI scores at timing points for 

stroke patients in control and intervention group are 
compared pairwise by LSD multiple comparison. The 
results are shown in Table 3.   

 
4. Discussion 

The common physical disability after 
patients suffer from stroke is hemiplegia. All stroke 
patients’ disabilities are not caused by the hemiplegia, 
and the ADL disorders may be also caused by such 
disabilities as spasm in posture, deformity in 
knuckles, contracture and muscular atrophy due to 
lack of necessary recovering nursing method and 
suspension of rehabilitation training from the acute to 
recovering period. For this reason, they live a poor 
life(Yang et al.,2010).   

This study demonstrates the continuous 
home visits nursing the patients receive after leaving 
hospital can improve their ADL, and also shows 
through three months of home visits, the ADL in 
intervention group is better than that of control one, 
which implies the recovering training instructions 
and health education in the home visits exert a good 
effect to improve patients’ ADL. In addition, the 
MBI scores at two timing points for patients in 
control group after leaving hospital are higher than 
before the health instructions, which is in agreement 
with previous similar results(Torres-Arreola et 
al.,2009). There are two reasons for that. On one 
hand, the central nervous system in structure and 
functions has compensation and functional 
reorganization, a spontaneous recovery after 
stroke(He et al.,2005). On the other hand, the stroke 
patients mainly receive treatment at the acute stage in 
hospital, while after leaving hospital, most of them 
still have various degrees of dysfunction. As a result, 
it may cause self-care disability in their daily life and 
their family burden, and patients and their dependents 
have to continue to seek for out-of-hospital supports. 
However, owing to lack of timely and accurate 
instruction, the effect of spontaneous health 
promotion from patients and dependents is evidently 
lower than that of continuous rehabilitation nursing 
instructions in the control group from the study. Thus, 
from the repeated measurement variance analysis on 
MBI scores for research objects in two groups, it is 
seen that changes at different timing points after 
intervention are different significantly.   

The community-based rehabilitation is a 
continuation of the hospital-based rehabilitation, 
whereas home visits nursing is an important way for 
community-based rehabilitation, and also is one of 
rehabilitation nursing approaches from hospital-based 
to community-based. Through home visits, some 
problems of patients can be found timely, and poor 
nursing support for patients after leaving hospital can 
be improved effectively(Huang,2010;Feng et 
al.,2003). The rehabilitation in the home, a homely 
re-healthy training, means patients can blend the 
rehabilitation therapy into daily life, and their re-
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healthy training is consolidated constantly. By this 
way, they reach rehabilitation to the hilt. Besides that, 
the rehabilitation in the home needs jointly 
participation of their dependents and supports of 
family members. Thus, nursing and other medical 
personnel should pay attention to roles of their 
dependents, who are indispensable in the whole 
intervention of community and family. 

Stroke patients become more and more in 
China with improvement of living standard and 
ageing of society. Currently, rehabilitation 
instructions for stroke patients are most limited to 
hospitalized period, as a result, rehabilitation 
instructions after leaving hospital are restricted to 
great extent. 

However, stroke patients' rehabilitation 
training is a long-term and continuous process. A 
great many practices have proved that recovery of 
motor functions for stroke patients can last over five 
years till the fixed harms come into being, and 
overall effect and importance of systematical 
rehabilitation exercise on stroke patients are 
recognized in the world. It is very necessary to carry 
out a long-term home-visiting system and dynamic 
and continuous rehabilitation instructions for stroke 
patients. Nurse clinicians have heavy daily work, so 
it is difficult to do home-visiting and rehabilitation 
instructions for the out-of-hospital patients in the 
long term. Thus, the community-based medical 
services should be strengthened, and community-
based rehabilitation nursing services should be 
developed depending on the hospital. The clinical 
doctors, physical therapists and nurses should 
cooperate with the community-based service 
department, and instruct and train medical workers in 
communities to improve stroke knowledge and 
rehabilitation skills. Through correct instructions, 
patients can promote recovery of their limb functions, 
strengthen activities of their daily living, and improve 
their life quality. 
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Abstract: People are worried about effect of household cleaning products in the environment. One of the sources of 

detergent is sewage that is being used for irrigation of the crops. A laboratory experiment and a pot experiment were 

conducted in 2012 to determine the effect of irrigation with different doses of detergent on plant growth and seed 

germination traits of maize (Zea mays). The experiments included eight doses of cloth detergent (0, 0.00002, 0.0002, 

0.002, 0.02, 0.2, 2, 20 g/L). Results showed that 20 g/L of detergent severely reduced seed germination and root 

length. 20 and 2 g/L of detergent reduced shoot length and seedling weight. 20 g/L of detergent produced the lowest 

leaf area, leaf weight, stem weight and total biomass. The results demonstrated that irrigating by the sewage 

contaminated by household cleaning products at high concentration should be avoided.  
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1. Introduction 

People are worried about effect of household 

cleaning products in the environment. Sewage contains 

great deal of the product. Using sewage for irrigation 

is increasing for crop production. Jadia and Fulekar 

(2008) reported that the lower concentration of heavy 

metals increased root growth, shoot growth and 
biomass production of sunflower (Helianthus annuus). 

Contamination doses of 4 and 5 % of spent diesel fuel 

had 40% seed germination for maize (Zea mays) and 

22% for peanut (Arachis hypogaea) respectively 

compared to control (Ehiagbonare et al., 2011). In 

alfalfa (Medicago sativa), 5 ppm of Cd(II) reduced 

shoot size by 16% compared to the control, but Cr(VI), 

Cu(II), Ni(II), and Zn(II) increased the shoot size by 

14.0%, 60.0%, 36.0%, and 7.7%, respectively (Peralta 

et al, 2000). Seed germination percentage of ryegrass 

(Lolium multiflorum) was decreased with increasing 

concentrations of chlorpyrifos (pesticide) in the soil 
(Korade and Fulekar, 2009). Maize is one of the most 

important warm season crops in Iran. There is little 

information about effect of detergent on seed 

germination and plant growth, so the objective of this 

study was to determine maize growth and seed 

germination traits at different doses of detergent 

powder.  

 

2. Materials and Methods  

2.1. Experiment 1  
The experiment included eight doses of 

detergent powder (T1=20, T2=2, T3=0.2, T4=0.02, 

T5=0.002, T6=0.0002, T7=0.00002, T8=0 g/L). 

Chemical ingredient of studied cloth washing powder 

included sodium alkyl benzen sulfonate, nonil phenol 

etoxilate, sodium silicate, sodium carbonate, sodium 

sulphate, sodium toluene sulfonate, acrylate polymer, 

optical brightner, bleach, builder, essence. 

The study was conducted as a randomized 

complete block design with three replications in 2012. 

Seeds of maize (Zea mays, C.V. S.C. 704) were 

gathered from maternal plants harvested in 2011. After 
harvesting seeds from maternal plants, they were 

stored at 25oC for six months. Before trial beginning, 

seeds were sterilized by sodium hypochlorite solution 

(1% active chlorine) for 10 minutes to avoid fungal 

contamination. Then each Petri dish received 20 seeds 

and 8 cc of solution was added to them. The control 

solution (0 g/ L) used in this study was distilled water. 

The Petri dishes were categorized by dose and each 

category was sealed with plastic wrap to keep moisture 

in. The temperature during experiment period was kept 

at 26 ± 1oC. Two millimeters growth of coleoptile and 

radical was the criterion for germination. The trial 
period was 7 days. Seed vigor was estimated by these 

equations (Sharifzadeh et al, 2006; Abasian et al, 

2010):  

  Seed vigor (% cm) = [(Radicle length (cm) + 

Caulicle length (cm)) * (Germination percentage (%))]   

 Seed vigor (% g) = [(Radicle weight (g) + Caulicle 

weight (g)) * (Germination percentage (%))]  

 

2.2. Experiment 2 

  Plant materials, experimental design and 

treatments: The pot experiment was conducted in 2012 
at Faculty of Agriculture, University of Razi, 

Kermanshah, Iran. Maize seeds (Zea mays, CV S.C. 

704) were planted in 24 pots (7 cm in diameter, 7.5 cm 

in depth) on Jun 26, 2009. The pots were filled with 
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clay soil. Seeds were densely sown 1 cm deep but after 

emergence seedling were thinned to five plants per pot. 

Plants were initially well-watered and treatments of 

irrigation with contaminated water were only imposed 

8 days after sowing. 336 mg nitrogen per 1 kg of soil 

as urea was used for nourishing plants after 17 days 
from sowing. The study was involved a factorial 

experiment in a randomized complete block design 

(RCBD) with three replications. The treatments were 

different detergent doses. There were eight doses of 

contaminated water with cloth detergent for irrigation: 

T1=20, T2=2, T3=0.2, T4=0.02, T5=0.002, 

T6=0.0002, T7=0.00002, T8=0 g/L). At each irrigation 

event, enough water was allowed to be absorbed by the 

soil in each pot, and any excess water was allowed to 

drain.  

Plant sampling and measurements: Leaf Area 

(LA) was measured using LA=Leaf Width * Leaf 
Length * 0.75 (Chaab et al., 2009). LA and Leaf Dry 

Weight (LDW) were used to calculate Specific Leaf 

Weight (SLW) as: 

SLW = LDW/LA     

Measurement of dry weight, leaf to stem 

ratio, specific leaf weight and leaf dry weight was 

carried out by five plants while plant height, leaf 

number per plant and leaf area were measured by 

random selection of three plants per each pot. Harvest 

time for total dry weight was 23 days after sowing and 

plant samples were dried in a forced-air oven at 65 °C 
for 2 days. 

2.3. Statistical analysis  

Analysis of variance (ANOVA) was used to 

determine significant differences. The Multiple Range 

Test of Duncan performed the separation of means (P 

< 0.05). Correlation coefficients were calculated for 

the relationship between several crop parameters. All 

statistics were performed with the program MINITAB 

(version 14.0), SAS (version 9.1) and SPSS (version 

16.0). 

3. Results and Discussion  

3.1. Experiment 1 
Seed germination percentage: The highest 

dose of detergent (T1) reduced seed germination 

severely compared to other treatments (Table 1). 

Control (T8) had higher seed germination than T1 and 

T6. Seed germination percentage had a positive and 

significant correlation with all traits (Table 2). It was 

reported that the seed germination of Lolium 

multiflorum was not affected by the anthracene 

amended in the soil (Korade and Fulekar, 2009). The 

results are compatible with findings of Ehiagbonare et 

al (2011), Barua et al (2011) and Ashraf and Ali 
(2007). Reduction in seed germination may be due to 

induced oxidative stress, resulting in lipid peroxidation 

and increase in cell membrane permeability to toxic 

ions (Hejazi Mehrizi et al, 2012).  

Shoot length: High doses (T1, T2) of 

detergent reduced shoot length (Table 1). Shoot length 

had a positive and significant correlation with all traits 

(Table 2). Jadia and Fulekar (2008) reported that 

increasing doses of cadmium to sunflower grown at 

pot increased shoot length compared to control. 

Reduction in shoot length is probably due to oxidative 

stress.  
Root length: The highest dose of detergent 

(T1) reduced root length severely compared to other 

treatments (Table 1). Root length had a positive and 

significant correlation with all traits (Table 2). Jadia 

and Fulekar (2008) reported that increasing doses of 

cadmium to sunflower grown at pot reduced root 

length compared to control. Plants under high osmotic 

potential cannot uptake water to initiate seed 

germination processes and other stresses such as heavy 

metal stress and salinity stress can increase root 

damage. 
Seedling weight: T7 and T8 had higher 

seedling weight than T1 and T2 (Table 1). Seedling 

weight had a positive and significant correlation with 

all traits (Table 2). High osmotic potential due to high 

concentration of detergent does not let seed absorb 

required water for starting metabolic activities and 

probably production of oxygen free radical at the 

condition can damage cell membrane (Sharifzadeh et 

al, 2006). 

Seed vigor: T1 had the lowest seed vigor 

(Table 1). Seed vigor had a positive and significant 

correlation with all traits (Table 2). Reduction in seed 
vigor due to high doses of detergent can be described 

by higher osmotic water potential, salinity and heavy 

metal stresses (Sharifzadeh et al, 2006; Jadia and 

Fulekar, 2008). 

 

Table 1. Effect of detergent doses on maize seed germination traits. 
a
Treatments Germination (%) Shoot length (cm) Root length (cm) Seedling weight (g/plant) Vigor  (% g) Vigor  (% cm) 

T1 11.67 d      0.79 d      1.23 b       0.0077 c      0.0010 c       0.240 b      

T2 83.33 abc      2.93 c       11.76 a       0.0313 b      0.0262 b      12.348 a       

T3 88.33 abc      4.49 ab       12.50 a      0.0360 ab      0.0319 ab     15.029 a      

T4 95.00 a      4.47 ab       13.01 a      0.0387 ab      0.0367 a      16.612 a       

T5 91.67 ab       5.29 a      12.95 a       0.0387 ab     0.0356 ab      16.806 a       

T6 78.33 c       4.94 ab      11.33 a      0.0393  ab     0.0310 ab      12.773 a       

T7 80.00 bc       3.52 bc       13.86 a       0.0420  a     0.0337 ab      13.921 a      

T8 91.67 ab      5.13 a       11.73 a       0.0413 a      0.0379 a      15.540 a      
a T1=20, T2=2, T3=0.2, T4=0.02, T5=0.002, T6=0.0002, T7=0.00002, T8=0 g/L 
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Table 2. Pearson’s correlation coefficients among studied traits in maize under different doses of cloth detergent 

 Germination percent Shoot length Root length Seedling weight Vigor weight Vigor length 

Germination percent 1 .877
**

 .963
**

 .935
**

 .972
**

 .988
**

 

Shoot length .877
**

 1 .807
*
 .890

**
 .917

**
 .906

**
 

Root length .963
**

 .807
*
 1 .957

**
 .954

**
 .960

**
 

Seedling weight .935
**

 .890
**

 .957
**

 1 .981
**

 .945
**

 

Vigor weight .972
**

 .917
**

 .954
**

 .981
**

 1 .985
**

 

Vigor length .988
**

 .906
**

 .960
**

 .945
**

 .985
**

 1 

*.Correlation is significant at the 0.05 level; **.Correlation is significant at the 0.01 level 

 

3.2. Experiment 2 

Plant height and leaf number per plant: High 

doses of detergent (T1 and T2) reduced plant height 
and leaf number per plant (Table 3). T1 had the 

lowest plant height and leaf number per plant. Plant 

height and leaf number per plant had a positive and 

significant correlation with most traits (Table 4). In 

rosemary, increasing salinity was associated with a 

significant increase in the electrolyte leakage and 

lipid peroxidation (Hejazi Mehrizi et al, 2012). 

Reduction in plant height is an obvious effect of 

salinity. This decrease in plant height may be 

attributed to intelligent response of plant to prevent 

shoot transpiration (Karam et al, 2003), reduction of 
cell size and internodes length and accumulation of 

Abscisic Acid (Sharp, 1996). 

Leaf area and leaf weight: T1 produced the 

lowest leaf area and leaf weight (Table 3). T7 had 

higher leaf weight than T8. It is probably due to that 

under low dose of detergent, soil can be sterilized 

against microbes or maybe some elements present in 

detergent such as sulphate can be readily absorbed by 

plant. Increasing doses of cadmium to sunflower 

increased shoot length compared to control (Jadia and 

Fulekar, 2008). 

Stem weight and total biomass: High doses of 
detergent (T1) reduced stem weight and total biomass 

compared to control (T8) (Table 3). T7 produced 

higher stem weight and total biomass. Like leaf 

weight it may be attributed to sterilizing soil against 

microbes or absorbing some elements present in 

detergent such as sulphate. Total biomass had a 
positive and significant correlation with most traits 

except specific leaf weight (Table 4). Elevated 

salinity reduced water uptake by seeds, thereby 

inhibits root elongation (Rahimi et al, 2006). 

Presence of elements such as Na in contaminated 

water can inhibit activities of some enzymes and 

decrease availability of some nutrients (Al-Taisan, 

2010). Lower biomass accumulation under higher 

doses of contaminated water by detergent powder can 

be explained by three stresses; salinity stress, water 

stress and heavy metal stress (Sharifzadeh et al, 2006; 
Jadia and Fulekar, 2008).  

Leaf to stem ratio and specific leaf weight: T2 had 

higher leaf to stem ratio (Table 3). It is due to that 

under T2, maize saved its leaf weight, but its stem 

weight was reduced severely compared to leaf weight 

(Table 3). These data show that by increasing 

detergent dose, the leaf became thicker (higher 

specific leaf weight) and its leaf area was reduced 

(Table 3). Pace and Benicasa (2010) reported similar 

results. T1 had the highest specific leaf weight (Table 

3). Similar result was reported by Alyemeny (1998). 

Save et al (1993) reported that water stress resulted in 
decreasing cell size and increasing solute 

concentration so specific leaf weight increases under 

high level of detergent stress.  

 

Table 3. Effect of contaminated water by different doses of detergent powder on maize traits 
Treatments 

b
 Plant 

height (cm) 

Leaf number 

per plant 

Leaf area 

(cm
2
/ plant) 

Stem 

weight 

(mg/plant) 

Leaf weight 

(mg/plant) 

Leaf to 

stem ratio 

Total 

biomass 

(mg/plant) 

Specific leaf 

weight (mg/cm
2
) 

T1
a
 12.2 c      2.3 d      6.44 b      16.0 d       33.87 c      2.11 b      49.87 c      4.53 a      

T2 29.4 b       2.9 c     40.07 a       28.9 c      80.13 ab       2.88 a      109.07 b      2.04 b      

T3 33.9 ab      3.2 abc     38.34 a      38.9 ab      83.00 ab       2.13 b      121.93 ab      1.81 b       

T4 35.4 a      3.5 a     47.04 a      41.0 ab      85.60 ab       2.09 b      126.60 ab      1.51 b      

T5 34.9 a      3.1 bc     46.41 a       36.8 bc      92.13 ab       2.53 ab       128.93 ab      2.05 b      

T6 32.3 ab      3.4 ab      37.81 a      42.1 ab       83.20 ab      1.98 b      125.27 ab      1.90 b      

T7 35.9 a      3.2 abc      45.85 a       46.7 a     98.93 a       2.11 b      145.68 a      2.16 b      

T8 32.8 ab     3.4 ab      33.07 a      35.8 bc     75.73 b      2.12 b      111.53 b      2.31 b      
a T1, T2, T3, T4, T5, T6, T7 and T8 are different doses of contaminated water by detergent powder (T1=20, T2=2, 

T3=0.2, T4=0.02, T5=0.002, T6=0.0002, T7=0.00002 and T8=0 g/L respectively).  
b Means followed by the same letter within each column are not significantly different at P < 0.05 as determined by 

Duncan's Multiple Range Test. 
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Table 4. Pearson’s correlation coefficients among studied traits in maize under different doses of contaminated 

water by detergent powder 

*.Correlation is significant at the 0.05 level;      **.Correlation is significant at the 0.01 level 

 
4. Conclusion and Suggestions 

Cloth detergent powder in high 

concentrations (2 and 20 g/L) can reduce seedling 

weight, seed vigor and leaf number per plant of 
maize probably by means of high osmotic potential, 

oxidative stress, salinity stress and heavy metal 

stress. At early growth stage, most maize growth 

parameters showed a reduction initiated from 2 g/L 

of detergent powder. Germination stage was more 

sensitive to detergent than the next stage (early 

growth stage). However under lower doses (< 2 g/L), 

the adverse effects of detergent were not observed, it 

is need to test plant quality traits to suggest this dose. 

Due to little information about effect of detergent 

powder, it is recommended to study effect of 
detergent on wide range of crop plants to find the 

tolerant crops for irrigation with contaminated water.  
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Plant height 

Leaf number 

 per plant Leaf area Stem weight Leaf weight 

Leaf to stem 

 ratio Total biomass Specific leaf weight 

Plant height 1 .896
**

 .954
**

 .922
**

 .965
**

 .023 .970
**

 -.948
**

 

Leaf number per plant .896
**

 1 .784
*
 .881

**
 .780

*
 -.273 .829

*
 -.882

**
 

Leaf area .954
**

 .784
*
 1 .850

**
 .973

**
 .218 .952

**
 -.938

**
 

Stem weight .922
**

 .881
**

 .850
**

 1 .909
**

 -.283 .958
**

 -.836
**

 

Leaf weight .965
**

 .780
*
 .973

**
 .909

**
 1 .136 .990

**
 -.900

**
 

Leaf to stem ratio .023 -.273 .218 -.283 .136 1 .000 -.118 

Total biomass .970
**

 .829
*
 .952

**
 .958

**
 .990

**
 .000 1 -.898

**
 

Specific leaf weight -.948
**

 -.882
**

 -.938
**

 -.836
**

 -.900
**

 -.118 -.898
**

 1 
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Abstract: The article is intended to have a systematic study on the nominal system and conjugation of nominals in 

Buzābādi dialect. Since Buzābādi is a dialect of central Iran and is considered as a western Iranian language, its 

nominal system is studied from three aspects: numerals (singular – plural), definite – indefinite nouns and gender 

(masculine- feminine). The research was carried out through synchronic methodology (describing language in a 

specific period). Having studied the results of the researches done on the dialects of cenral Iran, the researcher 

started her field study in Buzābād area.  The data were basically gathered through observation, experience, 

questionnaires and interviews. Findings: _ As in all ancient Persian – rooted languages, nouns in this dialect are 

conjugated. _ Adjectives are conjugated based on the gender (feminine-masculine). _ Pronouns are conjugated based 

on the gender.Numerals (singular – plural) are conjugated based on the gender _ Based on the gender, some verbs 

are conjugated differently. _ Definite / indefinite indicators are specific characteristic of the dialect. 

[Nasrin Safavizadeh , Fatemeh Moosavimirak. Nominal system in Buzābādi, one of the north-eastern dialects of 

central Iran.  Life Sci J 2012;9(4):1591-1593] (ISSN:1097-8135). http://www.lifesciencesite.com. 242 

 

Key words: Nominal system, Buzābādi, Definite-indefinite- North-western dialect of central languages, Numerals 

(singular-plural), gender (masculine-feminine)  

 
Introduction 

 In central parts of Iran, Persian has gradually 

replaced local dialects even though local languages 

are still spoken in certain areas. This group of 

Northeastern languages is known as Central dialects. 

Based on the phonological systems of these dialects, 

some Iranologists classify them as: Northwestern, 

Northeastern, Southwestern and Southeastern 

dialects.  

North eastern dialects1, which are rather 

numerous, are spoken in the areas between Kashan 

and Natanz. Kashani dialects, which are spoken in 

Kashan, and its neighboring dialect, Arani, are 

considered the most Northern dialects. In the 

mountains located in the west of Kashan-Natanz 

road, people speak the following dialects: to the east 

of the road Gohrudi, Jwšaqāni, Abyānei, Farizandi, 

Yarani, Meymei, Kešei, Tari, Natanzi are spoken and 

at the edge of the desert (Kavir) Buzābādi and 

Bādrudi are spoken. 

The research was carried out through synchronic 

methodology (describing language in a specific 

period). Having studied the results of the researches 

done on the dialects of cenral Iran, the researcher 

started her field study in Buzābād area.  The data 

were basically gathered through observation, 

experience, questionnaires and interviews.  

    

 Buzābād:  
Buzābādi /(Abuzeydābād) is located in 

southeastern Kashan, with a distance of 30 kilometers 

to Kashan, in a low land desert. It is one of Aran & 

Bidgol’s towns located in the province of Esfahan. 

The town functions as the population centre of the 

following villages: Hosein Abad, Kaqazi, 

Muhammad Abad, Yazdelan. Concerning the 

geographical location of Buzābād (a desert dead-

end), the dialect could survive changes and events. 

However, with recent language changes, this dialect, 

as any other local dialect, is exposed to extinction. 

Also, since Buzābādi  is not a written language, 

extinction threatens it most. In this regard, to enrich 

and to keep Iranian culture, describing the structure 

and the grammar of this dialect, preparing a lexicon 

of the language as well as doing a comparative study 

on this language and other Persian Languages seem 

inevitable. Buzābād as the documents and 

discoveries- historical and linguistic- indicate is a 

very old town. 

 

 Some of the Conjugational Characteristics:  

1. Nominal Conjugations in different cases: 

merda (addressing), merdä ( with indefinite 

suffix), merde ( in noun as modifier and in 

plural form) 

2. Having commonalities with certain eastern 

languages- Soqdi and Karazmi- such as 

lack of /e/ ( sound) after a noun in 

possessive and certain adjectival structures 

(noun as modifier): ketāb man   / ketāb-m/ 

(my book ). 

3. Gendered conjugation of adjectives 

describing masculine or feminine nouns: 

žange gorde (big woman), merda gorda ( 

big man) . 
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4. Compared to other dialects, in Buzabadi, 

pronouns _ and demonstrative adjectives_ 

have always kept their masculine and 

feminine aspects.  

 

                  Singular            Plural 

 First person Second 

person 

Third person First person Second 

person 

Third person 

Buzābādi Ma te na,nön hama šama nönü 

 

Nominal system in Buzābādi: 

  

Despite similarities, there are linguistic 

differences between north-eastern dialects 

of central accents and Buzābādi. Hence, 

studying structural particularities of the 

linguistic system of Buzābādi is of great 

importance. One of the specific 

characteristics of this dialect is the 

conjugation of nouns, which has been 

studied from the following aspects:  

a. gender ( masculine – feminine) 

b. definite-indefinite 

c. numerals ( singular-plural) 

 

Gender ( masculine – feminine):       

 Demonstratives are used both as 

adjectives and personal pronouns. 

They also show the gender of the 

noun: na pür ( that boy)  ,    nēm 

döt ( this girl) 

  The noun itself does not show the 

gender. The gender is given to a 

noun through the addition of the 

prefix –a for a masculine noun    

esbä (dog) and the suffix –e for a 

feminine noun lāse (feminine dog).  

(Lecoq, 1976:18) 

 The word for water ,ow , is 

feminine. 

 The names of the animals whose 

sex is not clear are always 

considered feminine: mōljī (cat) 

 Gender can also be shown through 

the suffixes indicating the small 

size: espa-ja  ( a small masculine 

dog),  easpe-je ( small feminine 

dog)  

 The indicator connecting a noun to 

its adjective or to its determiner is 

-e. That is, a at the end of a noun 

will change to –e when it comes 

with an adjective or noun 

determiner: kara ( butter)  Kare 

tāze ( fresh butter). 

 The past form of third person 

singular shows the gender itself  

bešā ( he went)    büšta ( she went)  

 In present perfect and past perfect 

tenses, the gender is clear in the 

first and second person verbs. The 

past participle used in these two 

tenses are –e for the feminine and 

–a for the masculine:       

be   tätä  eb   ädōy        I have run 

(masc.) 

be   täte eb   ōyäd         I have run 

(fem.) 

bo   rejovä yō               I have been 

seen (masc.) 

bo   rejove yō             I have been 

seen (fem.) 

 

 

Definite-Indefinite 
In middle Persian languages, a noun would 

become indefinite by ēw, which is left from 

aiwa- in ancient Iran. Today also, in some 

dialects as in Zoroastrian middle Persian and in 

Buzābādi  it is used instead of ē  and ēw. 

 To make a noun definite, the suffix –a 

(-ya after a vowel) is used šü-ya  (your 

husband)   

 The suffix –a,  in non-subject position,  

changes into –e: püre ma   my son           

pürä   boy 

 The suffix ey is the same as ham in 

Persian, which is used in Bizooiy 

dialect quite often:    nemuney       these 

too    

   nemey    these            asp-ey    the hourse 

already talked about. 

 Dfinite noun indicators are   i  ( 

meaning one) , -e suffix or both:  i pürē     

one boy   pürē      a 

boy 

 

Numerals (singular-plural) 

 In Buzābādi Dialect, when the 

concept of plurality is already in the 

utterance, singular form is preferred:  

 ma  pōwam tar än       my feet are wet 
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To stress the concept of plurality they use the 

word pāk before a noun. 

pāk šev            all the nights 

  

 pāk  gerē  all the knots 

Only the nouns ended with the vowel –a will be 

pluralized with the –e indicator: esbä      dogs  

     esbē   the dog 

 The plural indicator for both genders 

is (stressed) –e. Some times –on as a 

plural indicator is equally used : 

       dote-doton   girls 

 In this dialect singular form is 

preferred over the plural one.  

 The plural indicator –ē is Buzābādi 

has a lot of similarities with the 

dialects of central Iran- concerning 

used stressed for both genders as 

well as  adjectives and nouns. 

 Therefore, since their nominal, verbal, 

pronominal and adjectival systems- it has 

its own special characteristics. In this 

essay “nouns” have been studied from 

the point of singular-plural, definite-

indefinite, and gender aspects. 
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Abstract: A field experiment and a laboratory experiment were conducted in 2011 to determine the effect of 

intensity of defoliation on yield of maize (Zea mays). The field experiment included seven defoliation intensities (0, 

2, 4, 6, 8, 10 and whole leaves per plant) from top to bottom leaves. Seeds of the field experiment were used for the 

laboratory experiment. In the laboratory experiment, germination traits of seed produced from maternal plant under 

defoliation treatment were tested. Results showed that defoliation had a significant effect on seed yield, rows 

number per ear, seed number on row, cob length, cob weight and harvest index (P<5%). Seed yield was reduced by 

increasing defoliation intensity. The results suggest that the two upper leaves should not be defoliated, because this 

treatment has a remarkable negative effect on the seed and biological yield. Severe removal of leaves (T7) increased 

seed germination percentage, rate and vigor providing aevidence for maternal environmental effects on germination. 

[Hassan Heidari. Effect of defoliation intensity on maize yield, yield components and seed germination. Life Sci 

J 2012;9(4):1594-1598] (ISSN:1097-8135). http://www.lifesciencesite.com. 243 
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1. Introduction 
There are many causes for defoliation such 

as herbivores, hailstorms, wind, insect, diseases, 

herbicides and farm machinery. Use of leaves for 

feeding animal or human consumption can be 

considered in poor country. Erbas and Baydar (2007) 

reported that sunflower (Helianthus annuus L.) yields 

were reduced by 42% when 25 leaves per plant were 
removed at the preflowering stage. In cowpea (Vigna 

unguiculata), defoliation at podding stage and at 

intensity below 50% is recommended (Ibrahim et al. 

2010). Maturity in maize was significantly affected 

by defoliation treatments and soluble-solid content in 

the stem reduced quickly after leaf removal 

(Tollenaar and Daynard 1987). Luzuriaga et al. 

(2006) reported that in Sinapis arvensis, addition of 

nitrogen to maternal environment reduced 

germination rate of seeds. In other research, seed 

germination percentage reduced due to increasing 

maternal nutrient and light levels (Galloway 2001). 
In Vicia sativa, seeds produced by plants in different 

defoliation treatments had similar germination 

percentage and germination time (Koptur et al. 1996). 

Maize is one of the most important warm season crop 

in west of Iran. In The area, foliage loss from some 

insects, diseases and hail result in economical 

problems for farmers. There are a few studies about 

effect of material plant environment such as 

defoliation on seed germination of crop plant, so the 

objective of this study was to determine maize (Zea 

mays) seed yield and seed germination traits at 
different levels of artificial defoliation.  

 

 

 

2. Materials and Methods 

2.1 Experiment 1 

1. Site, experimental design and cultural practices: 

The field experiment was conducted at Chamchamal 

plain, 47 km from Kermanshah, west of Iran in 2011 

(Latitude 34° N, longitude 47° E, and altitude 1300 m 

above sea level). Average annual rainfall of the zone 

is 442 mm (IMO 2012). The study was conducted as 
a randomized complete block design (RCBD) with 

three replications. There were seven defoliation 

levels:  

T1: Control, no leaf removal  

T2: removal of 2 leaves  

T3: removal of 4 leaves  

T4: removal of 6 leaves  

T5: removal of 8 leaves  

T6: removal of 10 leaves  

T7: removal of all leaves  

At summer after harvesting the wheat 

(Triticum aestivum), the soil was plowed by 
mouldboard plowing. Maize seeds (Zea mays, CV 

S.C. 704) were sown on April 18, 2011 using a 

pneumatic maize seeder. Row spacing and plant 

spacing within row were 75 and 17 cm, respectively. 

Seed emerged by rain water.  Irrigation interval was 

8-day and plants were irrigated 8 times. 625 kgha-1 of 

urea fertilizer (46=N%, CO (NH2)2), was applied as 

split application and top dressing. 375 Kgha-1 of 

triple super phosphate (P2O5%=46, Ca (H2PO4)2) was 

applied as presowing.  

Weeds were controlled by hand weeding and 
Nicosulfuron (Cruz) herbicide (3-

Pyridimecarboxamide,2-[[(4,6-Dimethoxy-

pyrimidin-2-yl) amino-carbonyl]aminosulfonyl]-

N,N-dimethyl).  

mailto:heidari1383@gmail.com
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Plot size was 3 m wide and 3 m long. The 

distances between plots and between replications 

were both 1.5 m. Plants were well-watered during the 

growth season and defoliation treatments were 

imposed at silking stage (93 days after sowing).  

2. Plant sampling and measurements: Plant 
samples were taken by selecting five plants per plot. 

Up to 50 cm of primer line and edge line were 

discarded. In order to measure the seed yield and 

total dry matter, five plants were cut and after drying, 

dry matter (biological yield) and seed yield were 

measured as gram per plant. Plants were harvested 

when they yellowed (140 days after sowing). Row 

number per cob, seed number per row and cob length 

were measured on three ears per plot by random 

selection. Harvest index was computed as the ratio of 

the grain to the aboveground dry matter at harvest. In 

this study, the effects of varying defoliation levels on 
stem and leaf weight, cob weight, ear skin weight, ear 

weight and100-seed weight were also evaluated. 

These traits were measured by random selection of 

five plants per plot and they were weighed after 

drying.  

 

2.2. Experiment 2 

After harvesting seeds from maternal plants, 

they were stored at 25oC for three months. Seeds of 

the field experiment were used for the laboratory 

experiment. In the laboratory experiment, 
germination traits of seed produced from maternal 

plant under different defoliation treatments were 

tested to study the effect of maternal environment. 

The study was conducted as a factorial experiment in 

a Randomized Complete Block Design with three 

replications in 2011.  

      Before starting the trial, seeds were 

sterilized using sodium hypochlorite solution (1% 

active chlorine) for 10 min to avoid fungal 

contamination. Twenty seeds were then placed in 

each Petri dish and 10 mL of distilled water added. 

Temperature during experiment was kept at 26 ± 1oC. 
Two millimeters growth of coleoptile was the 

criterion for germination. Following formula 

estimated germination rate (GR, Zareyan et al. 2010): 

GR = a/1 + b/2…+ n/N   

Where a, b, n are germinated seed number and 1, 2, N 

are day after trial beginning. Seed vigor estimated by 

these equations (Sharifzadeh, 2006; Abasian, 2010): 

Seed vigor (% cm) = [(Radicle length (cm) + 

Caulicle length (cm)) * (Germination percentage 

(%))]  

Seed vigor (% g) = [(Radicle weight (g)+ 
Caulicle weight (g)) * (Germination percentage (%))]  

The trial period was 7 days and germination 

percentage was recorded every day. 

 

2.3. Statistical analysis 

Analysis of variance (ANOVA) was used to 

determine significant differences. The Multiple 

Range Test of Duncan performed the separation of 

means (P < 0.05). Correlation coefficients were 

calculated for the relationship between several crop 
parameters. All statistics were performed with the 

program MINITAB (version 14.0), SAS (version 9.1) 

and SPSS (version 16.0). 

 

3. Results and Discussions 

3.1. Experiment 1 

1. Stem and leaf weight: Defoliation did not have 

significant effect on stem and leaf weight of maize 

(Table 1). It is probably due to that stem and leaf 

weight growth was partially completed at silking 

stage and defoliation at this stage only had a negative 

effect on seed filling, because seed yield was reduced 
by increasing defoliation intensity (Table 1). Ahmadi 

and Joudi (2007) did not observe significant 

difference among grain yields of wheat (Triticum 

aestivum) under defoliation treatments.  

2. Ear skin weight and ear weight: Control, no leaf 

removal had the highest ear skin weight (except 

compared to T2,) and the difference among other 

treatments was not significant (Table 1). T1 had the 

highest ear weight and T6 and T7 had the lowest ear 

weight (Table 1). The result shows that presence of 

two above leaves is important to form ear with thick 
and big skin. This skin photosynthesis and reserves 

had a remarkable effect on row number per ear, cob 

length, cob weight (Table 2). Barimavandi et 

al.(2010) reported that the upper leaves should not be 

defoliated, due to their negative effect on the seed 

yield. This leaves are more efficient in absorbing 

light than lower leaves. 

3. Row number per ear and seed number per row: T1 

had higher row number per ear than T5, T6 and T7 

(Table 1). T6 had lower seed number per row than 

other treatments and the difference among other 

treatments was not significant (Table 1). Barimavandi 
et al. (2010) reported that the row numbers per ear 

only was affected by complete defoliation; it is due to 

that stem reserves can compensate insufficient 

photosynthesis from leaves. Row number per ear had 

a remarkable effect on seed yield (Table 2). 

4. Cob length and cob weight: T1 had higher cob 

length than T6 and T7 (Table 1). With increasing 

defoliation intensity, cob weight was decreased. This 

negative correlation was reported by other 

researchers (Zewdu and Asregid 2001). Cob length 

and weight had an important role in increasing seed 
yield and harvest index (Table 2). Fasae et al. ( 2009) 

reported that defoliation at 12 and 16 weeks after 

maize planting had no significant effect on cob 

length. 
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5. Seed yield and biological yield: Seed yield and 

biological yield were reduced as defoliation 

increased. Control, no leaf removal had the highest 

seed yield (Table 1). This shows the importance of 

upper leaves in absorbing light. Hassen and Chauhan 

(2003) reported similar results. Some reasons for 
higher seed yield of T1 is increasing cob length and 

row number per ear (Table 1, Table 2).  Reduction in 

leaf area reduces resources for grain filling (Koptur et 

al. 1996).   

6. Harvest index and 100-seed weight: T1 had higher 

harvest index than T6 and T7 (Table 1). This shows 

that with severe removal of leaf, partitioning of 

assimilate changes and less assimilate moves from 

reserves such as stem toward seeds. Increasing of 

100-seed weight, cob length, cob weight and row 

number per ear resulted in higher harvest index 

(Table 2). There was minor difference among 

defoliation treatments in terms of 100-seed weight 

and only removal of whole leaves reduced 100-seed 

weight. Maposse and Nhampalele (2009) reported 
that as the intensity of defoliation increased, 100-seed 

weight decreased. It seems that seed weight is more 

dependent on genetic factors than environmental 

factors and environmental stresses and cultural 

factors can not reduce seed weight a lot because the 

plant provides the least required nutrients for each 

seed by reducing the number of seed (Heidari Zolleh 

et al. 2009). 

 

Table 1. Effect of defoliation treatments on maize traits 
a
Treatments 

b 
Stem 

and leaf 

weight 

(g/plant) 

Ear skin 

weight 

(g/plant) 

Ear 

weight 

(g/plant) 

Row 

number 

per ear 

Seed 

number 

per row 

Cob 

length 

(cm) 

Cob 

weight 

(g/plant) 

Seed 

yield 

(g/plant) 

100-

seed 

weight 

(g) 

Biological 

yield 

(g/plant) 

Harvest 

index 

(%) 

T1 86 a 8.6 a 186.3 a 117.0 a 42.6 a 54.0 a 24.1 a 159.1 a 27.0 a 280.9  a 0.57 a 

T2 83.5 a 6.66 ab 138.8 b 86.3 ab 37.0 a 45.3 ab 18.3 ab 117.8 b 30.0 a 228.9 b 0.51 ab 

T3 76.7 a 4.86 b 120.1 b 82.3 ab 42.6 a 43.0 ab 15.4 bc 103.6 b 28.6 a 201.6 bc 0.51 ab 

T4 91.6 a 5.06 b 100.7 b 83.0 ab 42.0 a 41.3 ab 12.3 bc 87.6 b 27.0 a 195.8 bc 0.51 ab 

T5 82 a 5 b 95.4 b 65.6 bc 40.6 a 42.0 ab 12 c 83.2 b 29.0 a 182.4 cd 0.45 ab 

T6 119.3 a 4.2 b 28.8 c 28.6 c 10.0 b 33.9 b  5.1 d 25.06 c 23.6ab 144.4 de 0.37 bc 

T7 77.8 a 5.8 b 34.7 c 47.3 bc 32.0 a 38.5 b 6.1 d 30.32 c     17.6b 118.3 e 0.27 c 
a T1, T2, T3, T4, T5, T6, T7 are defoliation intensities (0, 2, 4, 6, 8, 10 and whole leaves per plant, respectively)  

b Means followed by the same letter within each column are not significantly different at P < 0.05 as determined by 

Duncan's Multiple Range Test 

 

Table 2. Pearson’s correlation coefficients among studied traits in maize under different defoliation treatments  
 SLW ESW EW RNE SNR CL CW SY HSW BY HI 

SLW 1 -.359 -.430 -.514 -.841
*
 -.497 -.421 -.434 -.142 -.239 -.182 

ESW -.359 1 .752 .762
*
 .442 .890

**
 .799

*
 .745 .119 .743 .455 

EW -.430 .752 1 .971
**

 .719 .953
**

 .995
**

 1.000
**

 .697 .979
**

 .908
**

 

RNE -.514 .762
*
 .971

**
 1 .808

*
 .952

**
 .961

**
 .973

**
 .583 .931

**
 .865

*
 

SNR -.841
*
 .442 .719 .808

*
 1 .711 .678 .727 .476 .583 .609 

CL -.497 .890
**

 .953
**

 .952
**

 .711 1 .965
**

 .952
**

 .473 .920
**

 .757
*
 

CW -.421 .799
*
 .995

**
 .961

**
 .678 .965

**
 1 .993

**
 .650 .977

**
 .874

*
 

SY -.434 .745 1.000
**

 .973
**

 .727 .952
**

 .993
**

 1 .700 .978
**

 .911
**

 

HSW -.142 .119 .697 .583 .476 .473 .650 .700 1 .705 .859
*
 

BY -.239 .743 .979
**

 .931
**

 .583 .920
**

 .977
**

 .978
**

 .705 1 .929
**

 

HI -.182 .455 .908
**

 .865
*
 .609 .757

*
 .874

*
 .911

**
 .859

*
 .929

**
 1 

SLW, ESW, EW, RNE, SNR, CL, CW, SY, HSW, BY, HI are stem and leaf weight, ear skin weight, ear weight,  

row number per ear, seed number per row, cob length, cob weight, seed yield, 1000-seed weight, biological yield,  

harvest index.  

*.Correlation is significant at the 0.05 level 

 **.Correlation is significant at the 0.01 level 

 

3.2. Experiment 2 

1. Seed germination percentage and rate: T7 had the 
highest germination percentage and rate (Table 3). 

This shows that severe removal of leaves increased 

seed germination and rate. Seed germination 

percentage and rate had a positive and significant 

correlation with whole traits except seedling weight 

(Table 4). Galloway (2001) reported that increasing 

maternal nutrient and light levels decreased seed 

germination percentage and Luzuriaga et al. ( 2006) 

reported similar results. Koptur et al. (1996) reported 
that defoliation treatments on maternal plant did not 

have significant effect on days to germination in the 

common vetch (Vicia sativa). Increasing seed 

germination percentage and rate maybe due to that 

under severe defoliation, more light can penetrate in 

canopy that can increase evaporation from soil and 
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dry it. Water-stressed plants produce lower seed mass 

but with higher seed germination (Luzuriaga, 2006).     

2. Shoot length and root length: Defoliation 

treatments had no significant effect on seedling shoot 

length, but T7 had the highest root length (Table 3). 

Shoot length and root length had a positive and 
significant correlation with whole traits except 

seedling weight (Table 4). Contreras (2007) reported 

that severe water stress during lettuce (Lactuca sativa 

L.) seed production on maternal plant increased 

seedling radical length.  

3. Seedling weight and vigor: T2 and T7 had the 

highest seedling weight except compared to T6 

(Table 3). T2 and T7 had the highest vigor based on 

weight and T7 had the highest vigor based on length 

(Table 3). Seedling weight had a positive and 

significant correlation with vigor based on weight 

(Table 4). Contreras (2007) reported that watering 
treatments during lettuce (Lactuca sativa L.) seed 

production on maternal plant did not affect seed vigor 

index. Removal of whole leaves (T7) produced the 

lowest 100-seed weight (Table 1) but with the highest 

seed germination percentage, seed germination rate, 

seedling root length and seed vigor. This shows that 

under environmental stresses such as defoliation, 

plant produces lower and lighter seed but with higher 

seed germination traits. It may be a mechanism for 

survival.  

 

4. Conclusions and suggestions 

Seed yield and biological yield were reduced 

as defoliation increased. No leaf removal had the 

highest seed yield, biological yield and ear weight. 

Removal of whole leaves (T7) had the lowest seed 
yield and biological yield, but had the highest seed 

germination percentage, rate, seed vigor and seedling 

root length providing evidence for maternal 

environmental effects on germination. Regarding few 

reports about maternal environment effects on seed 

traits, it is recommended to study effect of other 

environmental factors such as light by defoliation 

leaves under and at the top of ear, nutrients and water 

on seed germinability and storability. 
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      Table 3. Effect of defoliation treatments on maize seed traits 

         a T1, T2, T3, T4, T5, T6, T7 are defoliation intensities (0, 2, 4, 6, 8, 10 and whole leaves per plant,  

      respectively) 

b Means followed by the same letter within each column are not significantly different at P < 0.05 as 

determined  by Duncan's  Multiple Range Test.  

 
Table 4. Pearson’s correlation coefficients among studied traits in maize seed under different defoliation treatments 

 Germination 

percent 

Germination 

rate Shoot length Root length Seedling weight Vigor )weight( Vigor )length( 

Germination percent 1 .996
**

 .962
**

 .874
*
 .713 .972

**
 .965

**
 

Germination rate .996
**

 1 .950
**

 .852
*
 .689 .960

**
 .961

**
 

Shoot length .962
**

 .950
**

 1 .933
**

 .714 .952
**

 .959
**

 

Root length .874
*
 .852

*
 .933

**
 1 .631 .873

*
 .940

**
 

Seedling weight .713 .689 .714 .631 1 .854
*
 .594 

Vigor weight .972
**

 .960
**

 .952
**

 .873
*
 .854

*
 1 .919

**
 

Vigor length .965
**

 .961
**

 .959
**

 .940
**

 .594 .919
**

 1 

*.Correlation is significant at the 0.05 level 

**.Correlation is significant at the 0.01 level 

 

  

a
Treatments 

b
Germination (%) Germination rate 

(no/day) 

Shoot length 

(cm) 

Root length 

(cm) 

Seedling 

weight (g) 

Vigor (% 

g) 

Vigor 

 (% cm) 

T1 43.33 bc      3.0300 bc      5.370 a      10.250 b      0.183 c       0.086 b   9.276 bc      

T2 65.00 b      4.5533 b      6.253 a       11.153 b       0.297 a       0.192 a      11.184 b      

T3 43.33 bc      3.1600 bc      5.460 a       7.093 b       0.187 c      0.078 b     5.266 cd      

T4 43.33 bc      2.7000 bc     5.707 a       9.920 b       0.1737 c       0.078 b      8.197 bc      

T5 48.33 bc      3.5933 bc      5.662 a       7.870 b       0.1837 c      0.096 b     9.328 bc      

T6 25.00 c      1.5267 c      5.387 a      9.050 b       0.197 bc      0.052 b      3.672 d      

T7 98.33 a       7.4033 a       7.660 a      17.967 a      0.2637 ab      0.259 a      25.186 a      
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Abstract: This study was conducted to assess homocysteine plasma level and insulin resistance profile (blood 
glucose level, plasma insulin level, HOMA-IR, body mass index) among different groups (non-obese, over-weight 
and obese) of women with anovulatory infertility. This cross-sectional study was conducted in Suez Canal University 
hospital in the period from December 2011 to August 2012. Total of 150 women with anovulatory infertility were 
included in this study, divided equally into three groups: non-obese, over-weight and obese. Blood samples were 
collected in second or third day of menstrual cycle for laboratory work-up. Hormonal profile and insulin resistance 
profile were determined for each patient. Plasma level of homocysteine was determined using the commercially 
available ELISA kit. Results showed that there were statistically significant differences between the three groups 
regarding homocysteine plasma level, body mass index and HOMA-IR with p-value < 0.001. There was a significant 
association between homocysteine plasma level and BMI. BMI and serum testosterone level were higher in obese 
and over-weight women in comparison to non-obese patients. Positive correlations were found between 
homocysteine plasma level with insulin level, HOMA-IR and LH/FSH ratio. In conclusion, homocysteine plasma 
level is positively correlated with BMI, insulin resistance, testosterone level and LH/ FSH ratio in over-weight and 
obese infertile women. This highlights an interaction between high homocysteine level, insulin resistance and 
hyperandrogenemia, mimicking polycystic ovarian syndrome that could be responsible for the infertile state in these 
patients. 
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Levels and Insulin Resistance among Obese Women with Anovulatory Infertility. Life Sci J 2012;9(4):1599-
1604] (ISSN:1097-8135). http://www.lifesciencesite.com. 244 
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1. Introduction 

Infertility occurs in 13 to 21% of married 
couples of reproductive age. One of the most 
common causes of infertility in women of 
reproductive age is chronic anovulation (ESHRE 
Capri, 2012). Polycystic ovary syndrome (PCOS) is 
responsible for 70% of cases of anovulatory 
infertility (Thanyarat et al, 2012).  

Many authors showed that there is a strong 
correlation between plasma homocysteine 
concentrations and BMI (Elshorbagy et al, 2008; 
Zoppini et al, 2008; Elshorbagy et al, 2009) 
homocysteine levels may be elevated in patients with 
chronic anovulation and PCOS and may play a role in 
endothelial damage that occurs in these patients 
(Stefano et al, 2009). 

Homocysteine is derived from the metabolic 
conversion of the essential amino acid methionine. 
Metabolism of homocysteine is via one or two 
pathways either trans-sulfuration or re-methylation. 
In the re-methylation pathway of homocysteine to 
methionine, vitamin B12 and folate act as cofactors 
(Fowler, 1997). One of the essential enzymes in the 
re-methylation process is methylene-tetra-hydro-
folate reductase (MTHFR) (Goyette et al, 1994). 

Hyperhomocytenemia occurs mainly due to genetic 
defect in this enzyme & other deficiencies in vitamin 
cofactors (folate Vitamin B 12). It may also be 
associated with certain chronic medical conditions 
and drugs such as fibrates and nicotinic acid 
(Cabarkapa et al, 2007).  

Major determinants of plasma homocysteine 
levels are folate, vitamin B12 and B6 intake, renal 
function, and to a lesser extent cigarette smoking, 
arterial hypertension, hypercholesterolemia, physical 
exercise, coffee consumption, and alcohol 
consumption (Kazemi et al, 2006). In addition, 
individuals homozygous for the thermo-labile form 
of MTHFR also show higher levels of homocysteine, 
mainly in the presence of low folate (Rozen, 1997).  

Hyperhomocystenemia is an independent risk 
factor for atherosclerotic vascular disease, cerebro-
vascular events and recurrent venous/ arterial 
thrombo-embolism (Dierkes et al., 2004). The 
mechanisms by which hyperhomocystenemia may 
predispose to arterial thrombosis are not entirely clear 
but consist of endothelial cell damage (Blundell et 
al., 1996), inhibition of fibrinolysis (Bienvenu et al., 
1993), activation of the coagulation cascade 
(Freyburger et al., 1997), impaired generation of 
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nitric oxide and prostacyclin (Stamler et al., 1993), 
and enhanced collagen production by smooth muscle 
cells (Majors et al., 1997).  

Hyperhomocystenemia can induce insulin 
resistance (Welch and Loscalzo, 1998) leading to 
compensatory hyper-insulinemia, which may impair 
the activity of MTHFR and CBS enzymes leading to 
accumulation of homocysteine in plasma (Dicker-
Brown et al., 1999). Thus insulin levels have also 
been observed as a modulating factor of 
homocysteine as it inhibits hepatic cystathione β-
synthase activity (McCarty, 2000). Insulin resistance 
or consuming a high insulinaemic index diet will tend 
to increase plasma homocysteine (Meigs et al., 
2001). 

This study was carried out to evaluate 
homocysteine plasma level and its correlation with 
insulin resistance in non-obese, over-weighted and 
obese women with anovulatory infertility. 
2. Methods:  

This cross-sectional study was conducted in 
Suez Canal University hospital in the period from 
December 2011 to August 2012. This study was 
approved by the Ethics Committee of the Suez Canal 
University and carried out in accordance with the 
principles of Helsinki Declaration. One hundred and 
fifty infertile women were included in this study 
divided equally into three groups: non-obese, over-
weight and obese.  

Exclusion criteria included women with 
hyperprolactinemia, chronic diseases, endocrinal 
diseases, women on medications such as steroids, 
hypertension, diabetes mellitus, cardio-vascular 
diseases, any other medications known to affect 
plasma level of homocysteine. 

An informed consent was obtained from each 
patient. All patients underwent physical and 
laboratory work-up. Physical examination included 
measurement of body weight, height and calculation 
of BMI. Patients were classified according to their 
BMI to non-obese (<25 kg/m2), over-weight (25-30 
kg/m2) and obese (>30 kg/m2).  

Blood samples were taken from each patient on 
the second day of the menstrual cycle. Fasting blood 
glucose was determined using fully-automated auto-

analyzer Hitachi 912 (Roche Diagnostics, Germany). 
Levels of fasting insulin, testosterone, TSH, FSH and 
LH were determined using chemiluminescent enzyme 
immune-assay techniques on Cobas e411 (Roche 
Diagnostics, Germany). Homocysteine plasma level 
was determined using commercially available kit 
DRG® Homocysteine (DRG International Inc., USA). 

Insulin resistance was determined after using 
Homeostasis Model Assessment Insulin Resistance 
(HOMA-IR). HOMA-IR more than 2.5 was 
considered insulin resistant. 

Anovulation was diagnosed clinically using 
folliculometry and low mid-luteal serum 
progesterone level. Trans-vaginal ultrasound was 
done for every patient on days 9, 11, and 13 of the 
menstrual cycle. Anovulation was diagnosed when 
there is failure of the ovaries to produce mature 
follicle in two successive cycles. 

Collected data was analyzed using the Statistical 
Package for Social Sciences version 13 (SPSS Inc, 
Chicago, IL, USA). Continuous variables were 
expressed as means and standard deviations (SD). 
Comparison between study groups was done using 
analysis of variance (ANOVA). The means of 
continuous variables were compared by student‘t’ 
test. Association between characteristics and 
laboratory test results were assessed by Pearson's bi-
variate correlation analysis. Statistical significance 
was set at p-value less than 0.05. 
3. Results:  

This study included 150 infertile women 
divided equally into three groups with comparable 
age. However, there were significant differences 
between the three groups regarding BMI, 
homocysteine plasma level, insulin level and HOMA-
IR with p-value < 0.001 (Table 1). 

Hyperhomocysteinemia was found in 75% of 
the obese women; however it affected only 31% of 
the over-weight and 3.5% of the non-obese women. 
This suggests a significant association between high 
homocysteine plasma level and high BMI. HOMA-IR 
was higher among obese women than among over-
weighted and non-obese women with p-value <0.001 
(Table 1). 

 
Table 1: Comparison between the three study groups: 
Character   Obese   Over-weighted  Non-obese p-value 

Age (years)  29 ± 7    28 ± 8    26 ± 7   0.687 
BMI (kg/ m2)   32.2 ± 0.94   27.6 ± 1.38   23 ± 0.96 < 0.001 
FBS (mg/ dl)   92 ± 12     89 ± 15    91 ± 13  0.819 
Insulin level (µU/ ml)     27.4 ± 9.91   15.6 ± 8.5    11.4 ± 2.8 < 0.001 
Homocysteine (µmol/ L)   15.78 ± 4.34   10.19 ± 5.32   8.66 ± 2.14 < 0.001 
HOMA-IR      6.02 ± 1.96   3.08 ± 0.98   2.12 ± 0.89 <0.001 

BMI: Body Mass Index, FBS: Fasting Blood Sugar, HOMA-IR: Homostasis Model Assessment Insulin Resistance 
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About 56% of over-weight and obese women 
had insulin resistance. When both obese and over-
weight women (100 women) were categorized 
according to insulin resistance, homocysteine plasma 
level was significantly higher in those with insulin 

resistance than those without insulin resistance with 
p-value < 0.001. In addition, there were statistically 
significant differences between both groups regarding 
BMI, Insulin level and HOMA-IR with p -value < 
0.001 (Table 2). 

Table 2: Categorization of obese and over-weighted women according to insulin resistance: 
Character   With insulin resistance  Without insulin resistance  p -value 

Age (years)      29 ± 5    28 ± 6     0.88 
BMI (kg/ m2)     30.2 ± 1.11    26.3 ± 1.09   < 0.001 
FBS (mg/ dl)      93 ± 10    87 ± 11     0.461 
Insulin level (µU/ ml)     29.21 ± 5.19    8.71 ± 3.22   < 0.001 
Homocysteine (µmol/ L)    15.11 ± 3.66    9.22 ± 4.08   < 0.001 
HOMA-IR      6.23 ± 1.61    1.88 ± 0.44   < 0.001 

BMI: Body Mass Index, FBS: Fasting Blood Sugar, HOMA-IR: Homostasis Model Assessment Insulin Resistance 

 
Regarding the hormonal parameters, 

comparisons between the three groups showed no 
significant differences in the level of TSH, FSH or 

LH. However, a significant difference was detected 
in the testosterone level (p value < 0.001) (table 3). 

 
Table 3: Sex hormone levels in the three study groups: 

Item   Obese   Over-weighted  Non-obese   p-value 

LH (IU/ ml)     12.44 ± 5.98   9.61 ± 3.76     7.54 ± 2.89  0.468 
FSH (IU/ L)     6.81 ± 2.71   6.18 ± 3.01     4.89 ± 1.89  0.729 
TSH (mIU/ L)     4.81 ± 2.38   4.21 ± 1.91     3.45 ± 2.02  0.382 
Testosterone (nmol/ L)    2.26 ± 0.79   1.74 ± 0.82     1.27 ± 0.67 < 0.001 

LH: Luteinizing Hormone, FSH: Follicular Stimulating Hormone, TSH: Thyroxin Stimulating Hormone 

 
LH/FSH ratio was higher among obese and 

over-weight women with insulin resistance than those 
without insulin resistance with p -value 0.002 (Table 
4). Although the level of total testosterone was also 

higher among infertile women with insulin resistance 
than those without insulin resistance, but there was 
no significant difference between the two groups with 
p -value 0.191 (Table 4). 

 
Table 4: Hormonal profile among obese and over-weight women with and without insulin resistance: 

Item   With insulin resistance  Without insulin resistance  p-value 

LH (IU/ ml)     13.39 ± 4.21       8.21 ± 3.02   0.002 
FSH (IU/ L)      6.15 ± 3.19       6.78 ± 2.83   0.816 
LH/FSH ratio      2.39 ± 1.54       1.42 ± 1.08   0.002 
TSH (mIU/ L)      5.03 ± 2.19       3.78 ± 1.72   0.271 
Testosterone (nmol/ L)     2.03 ± 0.78       1.81 ± 0.89   0.191 

LH: Luteinizing Hormone, FSH: Follicular Stimulating Hormone, TSH: Thyroxin Stimulating Hormone 

 
Correlation analysis was done between 

homocysteine plasma level and different 
demographic and laboratory parameters. 
Homocysteine plasma level was positively correlated 
with BMI, insulin level, fasting blood glucose level, 

LH/FSH ratio, HOMA-IR and testosterone level. 
However, no correlation was found between 
homocysteine plasma level and patients’ age, TSH 
level, LH level or FSH level (Table 5). 

Table 5: Correlation analysis between homocysteine plasma level and different demographic and laboratory items: 
Item      r   p 

Age        - 0.256      0.411 
Body mass index        0.521     < 0.001 
Fasting blood glucose level       0.431      0.006 
Insulin level        0.361     < 0.001 
Luteinizing hormone level       0.295      0.318 
Follicular stimulating hormone level     - 0.199      0.461 
LH/FSH ratio        0.493     < 0.001 
Thyroxin stimulating hormone level     - 0.271      0.384 
Testosterone        0.417     < 0.001 
Homostasis Model Assessment Insulin Resistance     0.562     < 0.001 
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4. Discussion:  
Homocysteine is normally a sulfur amino acid 

that is formed by the trans-methylation of methionine 
amino acid. It can retransform into methionine amino 
acid by re-methylation, accompanied by folate and 
vitamin B12, as well as into cysteine amino acid by 
cystathionine-β-synthase enzyme mediated with 
vitamin B6. Cystathionine-β-synthase enzyme 
deficiency is associated with premature 
atherosclerosis and recurrent thrombo-embolic events 
in homocystinuria. In addition, nutritional (folic acid 
and vitamins B6 and B12), genetic 
(methylenetetrahydrofolate reductase gene 
mutations), and endocrine factors, as well as cancer, 
human immunodeficiency virus, and renal failure, 
have been claimed as conditions responsible for 
moderately high levels of homocysteine (Glowinska 
et al, 2003). 

Recently, there have been several studies 
showing an association between plasma level of 
homocysteine and obesity. However, some 
conflicting results were also reported. In this study, 
results revealed changes in the homocysteine levels 
according to BMI and insulin resistance among the 
three study groups. 

The study revealed higher homocysteine levels 
as well as more insulin resistance (represented by 
HOMA-IR) among obese infertile women than 
among over-weight and non-obese infertile women. 
This noticed the association of increases in the insulin 
resistance with higher BMI. Homocysteine plasma 
levels were highly correlated with BMI and insulin 
resistance (HOMA-IR) among obese women, with no 
correlation with patient age. These results are in 
agreement with a study done by Howard et al. who 
concluded a significant interaction between 
increasing obesity and insulin resistance (Howard et 
al, 2004). Conversely, Vivian Fonseca et al. (2003) 
concluded that there was no correlation between 
homocysteine levels and BMI. 

Although patients in the three groups were of 
comparable age, homocysteine plasma levels were 
significantly different. However, Henry et al 
concluded that plasma homocysteine levels showed 
an increasing trend with age (Henry, 2011).  

In our study, results revealed higher insulin 
levels among obese women than among both over-
weight and non-obese ones. In a prospective study on 
middle aged women, Guthrie et al. (2001) found that 
although increases in insulin levels were independent 
of age, they were positively associated with increases 
in BMI. Siegfried et al. (2000) concluded in their 
study that insulin is a main correlate of homocysteine 
in obese children and adolescents and suggested that 
hyperinsulinism may contribute to impairment of 
homocysteine metabolism in childhood obesity. 

The coexistence of severe insulin resistance and 
hyper-insulinemia has been demonstrated, whereby 
hyperinsulinemia is considered secondary to the 
defects in insulin action but has also been implicated 
in the development and maintenance of excess 
obesity. In agreement with the assumption that 
hyperinsulinemia contributes to elevated 
homocysteine levels, 

Jacobs et al. (1998) demonstrated an increased 
activity of trans-sulfuration enzymes and consecutive 
decreased homocysteine levels in rats with 
streptozotocin induced diabetes. This effect was 
reversible after insulin treatment. 

In this study, results showed higher 
homocysteine levels among obese and over-weight 
women with insulin resistance than among those 
without insulin resistance. This finding was 
comparable to results of a study done by James et al. 
(2001) who had reported a positive association 
between levels of plasma homocysteine and some 
individual traits associated with insulin resistance. 

Sex steroid hormones and androgens appeared 
to influence the metabolism of homocysteine and 
have been found to increase its plasma levels. In the 
present study, results revealed association between 
homocysteine levels and testosterone level as well as 
LH/FSH ratio. These findings might suggest the 
association of Polycystic Ovarian Syndrome (PCOS) 
with this state of hyper-androgenemia and high 
homocysteine plasma level. Similar results were 
obtained by Sachan et al .(2012). In contrast to this 
finding, George E et al found that DHEAS and 
testosterone level were not related to homocysteine 
level (George et al., 2006). However, Randolph et al. 
(2006) found, in his cross-sectional study, variations 
in all body hormonal assays, positively with 
testosterone level and negatively to all the others. A 
genetic study done by Maristella et al. highlighted 
that homocysteine metabolism may be involved in 
patho-physiology of these cases of un-explained 
female sterility (UFS) because of the association 
between hyperhomocysteinemia, low serum folate 
and TT genotype of MTHFR (Maristella et al., 2007). 

In the current study, results revealed positive 
correlations between homocysteine levels and BMI, 
insulin levels and HOMA-IR. Similarly, Gideon et al. 
(2007) also reported that homocysteine levels were 
higher in metabolic syndrome patients compared to 
patients without metabolic syndrome. But contrary to, 
the results of a study by Tanrikulu- Kilic et al. (2006) 
who reported that plasma homocysteine concentration 
was not related to insulin resistant. 
 
Conclusion:  

The study results revealed correlations between 
homocysteine plasma levels and BMI and HOMA-IR, 
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as well as with LH/FSH and testosterone level. This 
suggests that the interaction of high homocysteine 
level, insulin resistance and hyperandrogenemia may 
create a state mimicking polycystic ovarian syndrome 
that could be responsible for infertile state of these 
patients.  
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Abstract: The Arabian shield, in the western part of Saudi Arabia has significant iron and copper ore deposits, they 
have promising economic potential with their reserves. Nine rock samples were collected from different areas of it 
and prepared for analysis.  XRD was applied to determine the mineral composition of the samples, which revealed 
that the major minerals are QUARTZ (mostly in all samples), MAGNETITE, HEMATITE, CORUNDUM, 
GOETHITE, MONTMORILLONITE, PYRITE, ANKERITE, BOEHMITE, SPINEL and ALBITE, with additional 
minor and trace minerals. Samples were analyzed for concentrations of �, �ℎ������ , ���	 �	�� by the gamma 

spectrometer based on hyper pure germanium detector "HPGe" crystal. For U���  concentrations, the values in Bq/kg 
dry weight ranged from152.68 to 264.73 (for iron ore), 156.37 and 329.98 (for copper ore). For 226Ra,  the activities 
of  Pb	��� and Bi���  in equilibrium with parent ( Ra)���  were used to calculate the concentrations in Bq/kg dry 
weight, the average values ranged from 2.50 to 386.30 (for iron ore), 57.41 and  1048.01(for copper ore).   While the 
activities of 232Th series were calculated from daughters Ac��� , Bi��� ,    and Tl��� , the average concentrations in 
Bq/kg dry weight ranged from 1.50 to 183.90  (for iron ore), 43.66 and  44.41(for copper ore). 40K concentration 
values in Bq/kg dry weight  ranged from 2.70 to 186.99 (for  iron ore), 48.92 and 191.33 (for copper ore), and the 

U���  concentrations in Bq/kg dry weight ranged from 8.35 to 13.70 (for iron ore), ND and 18.37 (for copper ore). the 
Raeq Bq/kg dry weight which ranged from 10.88 to 333.59( for samples 1,2,3, 6,7,9),  they are less than 370 the 
permissible value adopted by EPA and UNSCEAR (2000), while for samples 4, 5 were  610.63 and 662.56 which 
they are higher than the value 370, for sample  8 ( Jabal Sayid) has the highest value 1114.21 (Bq/kg). 
[Safia H. Q. Hamidalddin and Afaf A. Fakeha. Natural Radioactivity Levels in Environmental Samples (Iron 
and Copper) in the Arabian Shield, the Western Part of Saudi Arabia. Life Sci J 2012;9(4):1605-1610] (ISSN: 
1097-8135). http://www.lifesciencesite.com. 245 
 
Keywords: Arabian shield- iron ore and copper ore- MAGNETITE- HEMATITE- Raeq  Bq/kg 
 
1. Introduction 

Saudi Arabia has a significant iron ore (Wadi 
Sawawin and Wadi Fatima) and copper ore (Jabal 
Sayid ) deposits. These locations in the west central 
Arabian Shield in the Kingdom have promising 
economic potential with their reserves, as shown by 
several studies. Hematite (iron ore) from Wadi 
Fatima was analyzed by instrumental neutron 
activation analysis using 5Ci ( ��− ��)��� neutron 
irradiation facility. More than 35 gamma-ray lines  
were identified as well as the concentration of Mn in 
hematite was obtained to be about 0.332 ( Hassan et 
al.,1994). Chemical analysis of the ore shows that it 
has an average content of 41.27% iron (corresponding 
to about 58.96% hematite). X-ray analysis shows that 
the ore contains goethite in addition to hematite, The 
upgrading process consists of several steps to raise 
the hematite content of the ore to about 87.11 weight 
percent( Manieh,1986).  

Measuring the activity concentrations due to 
226Ra and 232Th for hematite samples from two 
different locations (Abu Aggag and Um Gereifat) 
areas in the Eastern Desert of Egypt. The obtained 
results indicated that; samples from Um Gereifat area 

have activity concentrations higher than that of Abu 
Aggag area (Ahmed et al., 2007).  

The Palaeoproterozoic Murphy Inlier is situated 
at the southern end of the McArthur Basin in 
Northern Australia. The inlier contains over uranium, 
copper, tin and base metal occurrences (Mernagh, 
2011).  

The ironstones of Wadi Al shemysi are mainly 
enclosed within the middle part of the fluvio-
lacustrine siliciclastic succession which is consisted 
mainly of conglomerates, sandstones, siltstones, 
muddy, sandy and glauconitic ironstones, fresh water 
carbonates, tuffaceous mudstone and basalts in 
descending order. The most important diagenetic 
process in ironstone is the dehydration and 
recrystallization of the amorphous Fe-clays and 
formation of goethite and hematite cement (Mesaed et 
al., 2012). The trace element contents in two copper 
minerals (brochantite and native copper) were 
determined using k0-NAA before and after 
quantitative removal of copper by electrolysis. This 
work confirmed  that the content of some trace 
elements (Na, K, Rb,Cs,Sb, Pt and Zn) was higher 
after Cu removal in chalcopyrite(CuFeS2) and 
chalcantite (CuSO4 _5H 2O)( Taseska et al.,2012).  
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This study is aimed to determine the activity 
concentrations of naturally levels radionuclides in 
iron and copper ore samples that have been collected 
from different locations of the Arabian shield. The 
activity concentrations of 238U and 226Ra have been 
inferred from gamma-ray transitions associated with 
their decay progenies and measured using a hyper-
pure germanium detector. Details of the samples’ 
preparation are presented, the values of the activity 
concentrations and226 Ra equivalent are measured.  
Geological setting 

Many types of mineral deposits in Saudi Arabia 
are wide spread, the bulk of metallic mineral 
resources are contained in Precambrian rocks of the 
Arabian shield, in the western part of the country. For 
example deposits of base metals such as iron and 
copper. The largest known iron ore deposit in the 
Kingdom is Wadi Assawawin (extends over a belt 
measuring 15-20 by 25 km SW of Tabuk). This 
deposit holds reserves of 84 million tons at 42.5 % 
iron. Another iron ore  deposits Wadi Fatima, which 

is the largest NE-SW trending low topographic area 
in the west central Arabian Shield, Saudi Arabia 
(reserves 48.4 million tons at 45-48% iron). Also,  
Jabal Idsas (220 km SW of Riyadh)  is an important 
iron ore deposit with reserves 105 million tons of 15 - 
20% iron. The copper mineralization is the broader 
metals prevalent in rock belonging to the pre-
Cambrian periods of Arabian Shield. Many reservoirs 
copper have been explored, with large reserves of 
copper metal. Jabal Sayid,(copper mine located at 315 
km NE of Jeddah, about 40 km north of Mahd 
Althahab Mine) is  the most important one discovered 
in the Kingdom, The mine under the surface contains 
proven reserves of up to 99 million tons of copper ore 
0f 2.68%  copper metal. Also, there are many copper 
ore deposits such as Mibari at Alqassim (Saudi 
Geological Survey,2012). 
Samples and measurements 

Nine rock samples were collected from different 
areas of the Arabian shield, in the western part of the 
Saudi Arabia as shown in figure 1.  

 
Jabal Idsas-Alreyad (230.20, 450.10)            Wadi AsSawawin –Tabouk (270.90, 350.40).   

             Wadi Fadima-Makka (210.30 , 390.25).         Jabal Sayid- Al Madienah (230.90, 400.90).      
              Alzobiera–Hail (250.80, 420.30).                   Mibari–AlQassim (250.80,420.30). 

Fig. 1 Map of the samples’ locations 
 
          Table 1 shows the type of sample, its code, and 
sampling Location. 

 
Table (1): Type of sample, its code and sampling 

Location. 
Ore 

Name 
Sample 

No. 
Location (Lat. And Long.) 

Ir
o

n
 O

re
 

1 
 

Jabal Idsas-Alreyad (230 .20 , 450 
.10) 

2 
Wadi AsSawawin –Tabouk                 
(270 .90 , 350 .40)   

3 
Wadi AsSawawin –Tabouk                 
(270 .90 , 350 .40) 

4 
 

Wadi Fadima- east of Jeddah(Al 
shemysi) (210 .30 , 390 .25) 

5 
 

Wadi Fadima- 45 km of Makkah )          
(200 .30 , 390 .25) 

6 Wadi Fadima- 45 km of Makkah            

(200 .30 , 390 .25) 

7 
Alzobiera–Hail 
 (250 .80 , 420 .30) 

C
o

p
p

er
 

O
re

 

 
8 

Jabal Sayid- Al Madienah (230 .90 , 
400 .90) 

9 
Mibari – Al Qassim (250 .80 , 420 
.30) 

 
Samples were grounded, sieved by 1mm x 

1mm, then dried to 95°C for 24 hours in order not to 
lose the volatile polonium or cesium. The dried fine 
grained samples were packed in polyethylene 
Marinelli beakers for gamma spectroscopy, and then 
stored for up to four months to reach secular 
equilibrium between 238U and 232Th and their 
progenies. 
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Ten grams of the dried sample were 
analyzed by XRD for the mineral constituents. 
Samples were analyzed for concentrations of U-238, 
Th-232 series and K-40 using the gamma 
spectrometer based on high pure germanium detector 
"HPGe" with relative efficiency of 20%,  and FWHM 
4.2 keV at 1461 keV,  the measurements were done  
to twenty four hours. After analyzing the spectrum, 
count rates for each detected photopeak were used to 
calculate the specific activity (A) for each detected 
nuclide using the following equation:(Amrani and 
Tahtat,2001). 

A = 
�

�	�	�
            (1) 

Where: c is  the net counting rate of a specific 
gamma ray (count per second) 
  M is the mass of the samples (kg.) 
�  is the transition probability of gamma-decay 
energy. 
� is the detector efficiency at the specific gamma-ray 
energy. 

Table 2 represents isotopes and photopeak 
energies used for gamma-ray measurements 
of238Udecay series, 232Thdecay series,235U, and 40K. 
 
Table(2):Isotopes and photopeak energies used for 
gamma-ray measurements of 238U, 226Ra,232Th, 
235U and 40K.  

U-238, Ra-226 
series 

Th-232 series U-35 K-40 

Isot- 
opes 

E(keV) 
Isoto -

pes 
E(keV) E(keV) EkeV 

234Th 63.29 228Ac 338.42 143.80 1460.8 

234Th 
92.78+ 
92.35 

228Ac 911.16 185.70  

234mp- 766.60 228Ac 968.97   
234mpa 1001.00 212Bi 727.25   
214Pb- 295.09 212Bi 785.51   
214 Pb 351.87 208Tl 583.10   
214Bi- 609.31 208Tl 860.40   
214Bi- 1120.27 208Tl 2614.5   
214Bi 1764.49     

 
3. Results and Discussions 

Table 3 gives the X-RD results, which 
revealed the major, minor and trace minerals. Results 
show that the major minerals are QUARTZ(mostly in 
all samples), MAGNETITE (Fe2O4 with70% iron), 
HEMATITE(Fe2O30 with 70% iron), CORUNDUM, 
GOETHITE, MONTMORILLONITE, PYRITE, 
ANKERITE, BOEHMITE, SPINL, and  ALBITE, 
with additional minor and trace minerals. 

Table 4 represents the specific activity 
concentrations in Bq/kg dry weight for iron and 
copper ore samples. 

There is disequilibrium in the 238U- 226Ra series, 
so for U���  a 63.29KeV photopeak, which comes the 

decay of Th,���  was used to find the concentrations in 
Bq/kg dry weight, the values ranged from 152.68 to 
264.73 (for iron ore), 156.37and 329.98(for copper 
ore).  

For 226Ra, the activities of  Pb	��� and Bi���  in 

equilibrium with parent ( Ra)���  were used to 
calculate the concentrations in Bq/kg dry weight, the 
average values ranged from 2.50 to 386.30 (for iron 
ore),57.41and  1048.01(for copper ore).  

.While the activities of 232Th series were 
calculated from daughters Ac��� , Bi��� , and Tl��� , the 
average concentrations in Bq/kg dry weight ranged 
from 1.50 to 183.90(for iron ore), 43.66 and  
44.41(for copper ore).  

40K concentration values in Bq/kg dry weight 
ranged from 2.70 to 186.99 (for iron ore), 48.92 and 

191.33 (for copper ore), and the U���  concentrations 
in Bq/kg dry weight ranged from 8.35 to 13.70 (for 
iron ore), ND and 18.37 (for copper ore). 

It is noticed that, copper – bearing samples 
(4,5,8) have 226Ra much higher than 238U (Tables 2,4) 
which means the leaching out of uranium during the 
processes of alterations. Samples with iron minerals 
show high uranium than radium, and these represent 
the disequilibrium in the 238U-series (Table 4). 
Thorium was found to vary with variation of rock 
types and the same behavior of 40K. 

Exposure to radiation has been defind in terms 
of the radium equivalent Raeq which is calculated 
from equation (1) Tufail et al. (2006): 

 
Raeq =   ARa +(ATh  x 1.43) + (AK x0.077)     (2) 

 
Where: 

ARa, ATh and AK are concentrations Bq/kg for 
radium, thorium and potassium Bq/kg dry weight 
,respectively. 

Table (5) represents the values of  the Raeq 
Bq/kg dry weight which ranged from 10.88 to 
333.59(for samples 1,2,3, 6,7,9), they are less than 
370 the permissible value adopted by EPA and 
UNSCEAR (2000),while for samples 4, 5 were 
610.63 and 662.56 which are higher than the value 
370, for sample  8 ( Jabal Sayid) has the highest 
value1114.21(Bq/kg) because it lies at 40 km of 
Mahd Althahab known with high radiation level 
(Saudi Geological Survey, 2012).  
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Table (3): The mineral constituents of iron and copper ore samples analyzed by XRD spectrometer (Leet et al., 
1982, and Mineral Data, 2012) 
Sam.No. Major Minor Trace 

1 MAGNETITE(Fe3+
2Fe2+O4) --------------- GREENALITE ((Fe2

3Fe3+)2Si2O5(OH)4) 

2 
QUARTZ(SiO2) 
HEMATITE(Fe3+

2O3) 
CALCITE(CaCO3) --------------- 

3 
BOEHMITE (AlO(OH)) 
HEMATITE(Fe3+

2O3) 
GIBBSITE (Al(OH)3) 

ANATASE (TiO2) --------------- 

4 
HEMATITE(Fe3+

2O3) 
CORUNDUM (Al2O3) 
QUARTZ(SiO2) 

PERICLASE (MgO) 
LIME (Ca O) 
KAOLINITE (Al2Si2O5(OH)4) 
ILLITE((KH3O)(Al,Mg,Fe)2(Si,Al) 

4O10 (OH)22(H 2O)) 

MANGANITE(MnO(OH)) 
ANATASE(TiO2), 
ORSCHALLITE 
(Ca3(SO3)2(SO4)•12(H2O)) 
 

5 

GOETHITE (Fe3+O(OH)) 
MONTMORILLONITE 
(NaCaAl2Si4O10(OH)2(H2O)

10) 
QUARTS(SiO2) 
 

BEAVERITE(PbCu2+(Fe3+Al)2(SO4)2

(OH)6) 
PARTHEITE 
(Ca2Al4Si4O15(OH)2•4(H2O) 
BENAUITE(SrBaPbFe3+(PO4)2(SO4)
(OH)6) 
SCHNEIDERHOEHNITE 
(Fe2+Fe3+

3As5O13) 
IRON (Fe) 
CHESTERITE ((MgFe2+ 

)17Si20O54(OH)6) 
MICROCLINE (KAlSi3O8) 
MARCASITE(Fe2+S2) 
PYRRHOTITE (Fe2+S) 

CHLORITE((MgFe2+ )6 

(Al Fe3+)Si3O10(OH)8) 
 
 

6 
GOETHITE (Fe3+O(OH)) 
SPINEL (MgAl2O4) 
QUARTZ(SiO2) 

BEAVERITE 
(PbCu2+(Fe3+Al)2(SO4)2(OH)6) 
PARTHEITE 
(SrBaPbFe3+(PO4)2(SO4)(OH)6) 
BENAUITE 
(SrBaPbFe3+(PO4)2(SO4)(OH)6) 
SCHNEIDERHOEHNITE 
(Fe2+Fe3+

3As5O13) 
IRON  (Fe) 
CHESTERITE ((MgFe2+ 

)17Si20O54(OH6)) 
MICROCLINE (KAlSi3O8) 
MARCASITE (Fe2+S2) 
PYRRHOTITE (Fe2+S) 

--------------- 

7 
QUARTZ(SiO2) 
HEMATITE(Fe3+

2O3) 
CALCITE (CaCO3) -------------- 

8 

PYRITE (Fe2+S2) 
ANKERITE(CaFe2+MgMn2

+(CO3)2) 
QUARTZ(SiO2) 

CHABAZITE (CaNaKMgSrAlSiO24 
(H2O)) 
CLINOCHLORE 
(MgFe2+Si3Al2O10(OH)8) 
CHALCOPYRITE (CuFe2+S2) 

BIOTITE(K(MgFe2+)3AlSi3O10(OH F)2) 
HYDROTALCITE, 
MAGNETITE(Fe3+

2Fe2+O4) 
ROGGIANITE 
(Ca2Be(OH)2Al2(Si4O13)•2.4(H2O)) 
NONTRONITE 
(NaFe3+Si3AlO10(OH)2•4(H2O)) 
ARSENOPYRITE(Fe3+AsS) 

9 
QUARTZ(SiO2) 
ALBITE (Na(Al Si 3O8)) 

CLINOCHLORE 
(MgFe2+Si3Al2O10(OH)8) 
MICROCLINE (KAlSi3O8) 

BIOTITE (K(MgFe2+)3AlSi3O10(OH F)2) 
MAGNETITE(Fe3+

2Fe2+O4) 
ZIRCON(ZrSiO4) 
SAPONITE(Ca(Mg,Fe)3((Si,Al)4O10) 
(OH)2(H2O)) 
KOVDORSKITE(Mg5(PO4)2(CO3)(OH)2•4.
5(H2O)) 
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Table (5) The radium equivalent Bq/kg for the 
samples. 

 

Raeq  Bk/kg 
Sample 
Code 

Ore 
Name 

14.36 ±0.16 1 

Ir
on

 O
re

 41.34±0.34 2 
333.59±1.3 3 
610.36±0.07 4 
662.56±0.06 5 
96.55±2.51 6 

10.88±0.91 7 

1114.21±0.04 8 

C
op

p
er

 O
re

 

135.65±0.03 9 

 
Conclusion 

The X-RD results show that the major 
minerals are QUARTZ (mostly in all samples), 
MAGNETITE (Fe2O4 with 70% iron), HEMATITE 
(Fe2O30 with 70% iron), CORUNDUM, GOETHITE, 
MONTMORILLONITE, PYRITE, ANKERITE, and 
ALBITE. A state of disequilibrium between U���  and 

Ra���  is clear.  Most of the analyzed samples have 
radioactive concentrations within the accepted range 
which gives radium equivalent less than 370 Bq/kg 
dry weight for samples 1, 2, 3, 6 and 7, 9 except 
samples 4, 5, and 8 which have high concentrations. 
There for, we can conclude that the mining process of  
iron and copper ore in these area  caused 
enhancement of the exposure from natural radiation. 

 
Acknowledgement 

The authors are indebted to the Saudi Geological 
Survey (SGS) for their technical help, they would like 
to express their deepest gratitude to Prof. Najdya M. 
Ibrahiem(Nuclear Safety Centre) EAEA and Prof. 
Ibraheim Elasya Kattan (Nuclear Materials Authority)  
Egypt, for their advice during the final reading of this 
work . 
 
Corresponding author 
Safia H. Q. Hamidalddin 
Faculty of Science, King Abdulaziz University, 
Jeddah, SaudiArabia 
safiahqh@yahoo.com  

 
 
References: 
1. Ahmed N.K., El ArabiA.M., MahmoudH.M., 

Salahel-dinK., 2007. Measurement of natural 
radioactivity and its significant hazards of some 
hematite samples in Eastern Desert, Egypt, 
Building and Environment, 42 :2263–2267. 

2. Amrani D., Tahtat M., 2001, Natural radioactivity 
in Algerian building materials, Applied Radiation 
and Isotopes 54 : 687-689 

3. Atef Aly Manieh, 1984. Upgrading of Wadi 
Fatima iron ore, International Journal of Mineral 
Processing, 17(1–2): 151–157. 

4. Giles, J. R., 1998. TAN TSF-07 Pond Radium-226 
Concentrations and Corrections, INEEUEXT-98-
00505, June 1998. 

5. Hassan A. M., Madanij., Abdulmomen M., Enaiah-
Z N., El-Tanahy, 1984.Neutron Activation 
Analysis of Saudi Hematite and Phosphate 
Samples Using the 241 A m-Be Neutron 
Irradiation Facility, JKAU Sci., 6: 105-122. 

6. Leet L., Judson Sh., Kauffman M.,  1982. Physical 
Geology, sixth edition, Englewood Cliffs, New 
Jersey 0763. 

7. Mernagh T.P., WygralakA.S., 2011. A fluid 
inclusion study of uranium and copper mineral 
systemsin the Murphy Inlier, Northern Australia, 
Russian Geology and Geophysics 52: 1421–1435. 

8.  MesaedA. A., TajR., HarbiH., 2012. Stratigraphic 
setting, facies types, depositional environments 
and mechanism of formation of Ash Shumaysi 
ironstones, Wadi Ash Shumaysi, Jeddah district, 
West Central Saudi Arabia, Arabian Journal of 
Geosciences, DOI:10.1007/s12517-011-0308-5. 

9. Mineral Data, 2012, webmineral.com. 
10. Saudi Geological Survey, Mineral Resources, 

2012. 
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Abstract: To report clinical outcomes of rectal carcinoids through investigating patients with rectal carcinoid. 
Between December 2011 and January 2003, 16 consecutive patients with biopsy-proven rectal carcinoid were 
enrolled at our institution, including ten males and six females, with a medial age of 49 years old (range 29 to 78 
years). The median tumor size was 12.3mm, five lesions diameter were ≥ 20mm, eight lesions diameter were ≤ 
10mm, three lesions diameter were 10mm-20mm. All rectal lesions were located within 10cm from the anal verge. 9 
cases underwent transanal local excision; 3 cases had received anterior resection (Dixon); 2 cases underwent 
abdominaloperineal resection (APR); 2 cases underwent Endoscopic submucosal dissection (ESD).2 of patients 
received postoperative chemotherapy or radiation therapy. Calculation of the 5-year overall survival (OS), 
recurrence-free survival (RFS) and cancer specific survival (CSS) were performed by Kaplan-Meier methodology. 
All patients were followed up for a median of 45.4 months (Range: 6 to 161 months), no patient was lost to 
follow-up. The 5-year OS, RFS and CSS were 85.2%, 93.8% and 90.9% respectively. Rectal carcinoids had a 
favorable prognosis, an adequate resection play key role in management of rectal carcinoid tumors, the extent of the 
surgical resection depend on its size, its anticipated stage and the specific patient needs. 
[Xiaoli Zheng, Yufei Lu, Siguo Cheng, Chengliang Yang, Hong Ge. Clinical Outcomes of Rectal Carcinoids: A 
Single-Institution Experience.Life Sci J 2012;9(4):1611-1614] (ISSN:1097-8135). http://www.lifesciencesite.com. 
246 
 
Key words: Clinical outcomes; Neuroendocrine tumors; Rectal carcinoids  
 
1. Introduction 

Carcinoid tumors are a group of neoplasms with 
neuroendocrine features, which originate from 
argyrophil cells in intestinal mucosal glands. Rectal 
carcinoids are relatively rare, but are on the rise as the 
degree of screening sigmoidoscopy and colonoscopy 
increases in the last few years, accounting for 
approximately 17%~25% of all gastrointestinal tract 
carcinoids and 1.3% of all rectal tumors [1]. Rectal 
carcinoids are most often small and confined to the 
submucosa, they tend to show nonfunctioning and 
asymptomatic and are more likely to be found 
incidentally when compared with carcinoids at other 
sites. Generally, Rectal carcinoid tumors have been 
recongnized as having low malignant potential [2]. 
However, recent studies have shown that carcinoid 
tumors with metastasis are thought to be tumors with a 
malignant potential comparable to that of an 
adenocarcinoma [3]. Even there has been report of 
small-sized carcinoid tumors with considerable rate of 
lymph node metastasis [4].In the recently revised the 
American Joint Council on Cancer (AJCC) cancer 
staging, carcinoid tumors are classified as a malignant 
tumor [5]. Surgical resection has been the standard 
treatment of patients with rectal carcinoids, but there 
are still some controversy. The purpose of this report 
was to demonstrate the treatment outcomes of patients 
with rectal carcinoids in our institution.  

 
2. Patients and Methords   

Between December 2011 and January 2003, 16 
consecutive patients with biopsy-proven rectal 
carcinoid were enrolled at our institution. Tumors 
diameters at the time of diagnosis were measured from 
the colonoscopic examinations. The median tumor size 
was 12.3mm (range, 3mm to 23mm), five lesions 
diameter were ≥ 20mm, eight lesions diameter were ≤ 
10mm, three lesions diameter were 10mm-20mm. All 
rectal lesions were located within 10cm from the anal 
verge, the median distance of rectal carcinoids from 
the anal verge was 5.9cm (range, 2 to 10cm). All 
patients underwent chest, abdomen, pelvic computed 
tomography (CT) scans with intravenous contrast 
agent and colonoscopy examinations prior to surgery. 
Lymph nodal involvement was considered for a lymph 
node with a minimal diameter more than 5mm on the 
preoperative CT sets, only one case was diagnosed 
lymph node metastasis at mesentery. All patients were 
clinically staged according to the AJCC Cancer 
Staging 7th edition, revised in 2010 [5].The Ki-67 ratios 
of all patients were detected by immunohistochemical 
staining using formalin aceticacid-fixed, 
paraffin-embedded postoperative specimens tissue 
sections. In addition, one of the patients had an active 
double cancer in his left inferior lung, the lung lesion 
were pathologically proven as lung adenocarcinoma, 



Life Science Journal, 2012;9(4)                                           http://www.lifesciencesite.com 

1612 
 

No patient presented with the carcinoid syndrome. The 
clinical characteristic was shown in Tab. 1. 

Surgery were performed in 16 patients, Among 
11 ≤ 20mm-diameter rectal lesions: 9 lesions were 
resected by transanal local excision, 2 lesions were 
removed by endoscopic submucosal dissection (ESD), 
while the one (patient 16) with an alive double cancer 
received prescription dose 60Gy in 30 fractions to his 
lung lesion after ESD. 5 patients ≥ 20 mm -diameter 
rectal tumors, 2 cases received Dixon, 2 cases 
underwent APR and 1 case underwent transanal local 
excision. Among the16 patients, only 1 patient (patient 
11) with narrow tumor-free (an inadequate resection) 
received postoperative radiation therapy with 
prescription dose of 50Gy in 25 fractions after local 
excision, 1 patient (patient 1) with positive lymph node 
(T2N1M0) received postoperative chemotherapy 
(oxaliplatin 200mg on Days1) every 3 weeks for two 
cycles. The remaining 14 patients did not receive any 
adjuvant therapy.  
 
3. Follow-up and Statistical Analysis 

Patients were usually followed up at 3 and 6 
months after treatment and at one year intervals 
thereafter. The follow-up investigations were 
documented for each patient (e.g. physical 
examination, chest, abdomen and pelvic CT and 
colonoscopy examinations). The diagnosis of relapsing 
or metastatic disease was made in accordance with the 
results of biopsy findings or/and imaging 
examinations,  

OS and CSS rates were calculated for the interval 
from the date of surgery until death because of any 
cause and rectal carcinoid, respectively. RFS was 
defined as the period from date of surgery to the date 
of first documented evidence of distal or local 
recurrent disease. Kaplan-Meier method were used 
estimate the OS, CSS and RFS. All statistical analyses 
were performed using SPSS 17.0 software (SPSS, 
Chicago, IL).  
 
4. Results 

16 rectal lesions were confirmed rectal carcinoid 
on the basis of the postoperative routine pathological 
examination, which led to visual description of 68.75% 
(11/16) tumors invading submucosal, 6.25% (1/16) 
invading mucosal, and 25% (4/16) invading muscular. 
Immunohistochemical staining: the Ki-67 labeling 
index of all lesions were below 4%.  

Until February 2012, all patients were followed 
for a median of 45.4 months, with a range of 6 to 161 
months, no patient was lost to follow-up. There were 3 
cases for following up full for 5 years. At time of 
follow-up, 14 patients were alive, 2 patients had died. 
A 29 -year -old male patient (patient 4) who underwent 
transanal local excision relapsed in 6 months and died 

in 18 months after initial treatment, because he refused 
to therapy again. And a 78 -year-old male patient 
(patient 16) with an active double cancer died from 
lung cancer progression in 9 months after ESD. No 
local recurrence or metastasis was found in the other 
14 patients. The 5- year OS and CSS as well as RFS 
were 85.2 % , 93.8% and 90.9% respectively (Fig.1).  
 
5. Discussions 

Neuroendocrine tumors of the rectum are 
uncommon, however, the incidence rate of carcinoid 
tumors has increased substantially over the past five 
decades with the rapid development of screening 
endoscopy [6]. Jetmore AB et al. [7] has predicted that 
rectal carcinoids may become the most frequent human 
carcinoid tumor, and a Japanese study illustrated that 
approximately 90% of colorectal carcinoids were 
located in the rectum.  

Rorstad[8] reported that patients with rectal 
carcinoids had a wide variability in 5-year survival 
rates which ranged from 62% to 100%. Small rectal 
carcinoids are known to have little risk of metastasis, 
rectal carcinoids without metastasis usually have been 
considered both associated with a favorable prognosis 
and a high 5-year survival rate (85– 99%) [4]. Similar 
data was found in the cohort, the 5- year OS and CSS 
as well as RFS were 85.2 %, 93.8% and 90.9% 
respectively. Generally, 86% of rectal carcinoid tumors 
size were less than 10mm [9]. Our study showed that 
50% (8/16) patients tumor were ≤ 10mm. As the 
disease stage advances, carcinoid tumors develop in 
the mucosal gland and gradually infiltrate to the deeper 
layer of the bowel wall and may be in the wake of 
lymph node or distant metastasis. TNM stage have 
been believed as predictors in the assessment of 
survival rate of rectal carcinoids [10], and current 
treatment modalities are mostly in the light of TNM 
staging. Ramage et al. [11] reported that for the tumors 
diameter ≤ 10mm which had rarely lymphatics, 
muscularis propria invasion or lymph nodes metastasis, 
local excision is appropriate for the tumors in this size. 
In this study, there were 8 patients with tumor ≤ 10mm. 
6 cases underwent transanal local excision and 2 
patients chose ESD. They were well alive except the 
one died of lung cancer. For the tumors ≥ 20mm in 
size or along with muscularis infringement, the radical 
resection was the optimal therapy [11]. In the study, a 
patient (patient 4) with a 20mm -diameter tumor and 
muscularis infringement underwent transanal local 
excision depend on his needs. However, he died from 
recurrent primary tumor one year later. As for rectal 
carcinoids diameter were 10-20mm, there was no 
agreement in the studies concerning the optimal 
therapy for tumors of this size. Some people supported 
rectal resection while others held on local excision for 
selected patients. Ramage et al. [11]suggested local 
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excision was reasonable for any rectal carcinoid ≤ 
20mm. In the cohort, of 3 male patients with 10-20 
mm -diameter lesions and no invading muscular layer 
and positive lymph nodes. 2 cases chose transanal 
local excision and 1 patient received Dixon. These 3 
patients had not discovered local recurrence or distant 
metastasis until the time of the last follow- up visit. 
One of the patients underwent two cycles 
chemotherapy postoperatively because of lymph nodes 
involvement (T2N1M0). One of the patients (patient 
11) with an inadequate resection underwent 
postoperative radiation therapy. Usually, rectal 
carcinoids are considered as well –differentiated 
tumors, adjuvant therapies should not be 
recommended.Additionally, active double cancer and 
the nuclear proliferation marker were considered to be 
important factors of affecting the rectal carcinoids 
survival rate. There are studies [12, 13] suggested that 
patients with colorectal carcinoid tumors had an 
increased risk of synchronous primary cancer. The rate 
of a carcinoid tumor with a second primary 
malignancy ranges from 12 to 46%. Tichansky et al. [12] 
also found that patients with colorectal carcinoids had 
a high susceptibility of second primary cancer in other 
sites, such as small bowel, esophagus, stomach, lung 
and bronchus simultaneously. When the second tumor 

is a more malignant lesion, the prognosis may be 
correlated closer with the noncarcinoid cancer [13]. In 
our study, we had a patient with active double cancer 
died from lung cancer after ESD of rectal carcinoid. 
The monoclonal antibody Ki-67 had been believed to 
be the nuclear proliferation marker, providing a 
measurement for the growth fraction in several 
different tumors [14]. Hotta K et al. [15] reported that the 
Ki-67 ratio was an effective histological parameter to 
predict metastatic behavior of rectal carcinoid tumors. 
In our study, Ki-67 of all lesions were below 4%, 
which indicated a low cellular proliferative activity in 
rectal carcinoids. The outcome was in accordance with 
the report of Shimizu T [16].  

In conclusion, rectal carcinoids have diverse 
biological characteristics and a favorable prognosis. 
An adequate resection play key role in management of 
rectal carcinoid tumor, the extent of the surgical 
resection depend on its size, its anticipated stage and 
the specific patient needs. In addition, the small 
sample size and a single institution are notable limit in 
this study, it is desirable to build multi-institution 
cooperation to explore the appropriate therapy 
modality for different patients with rectal carcinoids  
 

 
Tab. 1. Patient characteristics 
Pat 
no. Sex 

Age 
(y) D(mm) DTI Ki-67(%) LNM DAV OM AT Staging 

1 M  48 21 Muscularis 3.5 yes 2 Dixon Chemo T2N1M0 
2 M  42 7 Submucosa 2.0 no 7 LE no T1aN0M0 
3 M  40 15 Mucosa 2.5 no 7 LE no T1b N0M0 
4 M  29 21 Muscularis 1.5 no 8 LE no T2 N0M0 
5 M  57 22 Muscularis 3.0 no 8 APR no T2 N0M0 
6 M  37 11 Submucosa 2.0 no 5 LE no T1b N0M0 
7 F  42 5 Submucosa 1.0 no 6 LE no T1a N0M0 
8 F  42 23 Submucosa 1.0 no 5 Dixon no T1b N0M0 
9 F  65 5 Submucosa 1.5 no 3 LE no T1a N0M0 
10 M 58 21 Submucosa 0.3 no 10 APR no T2 N0M0 
11 F 41 8 Submucosa 2.0 no 4 LE RT T1a N0M0 
12 F 47 8 Submucosa 1.0 no 5 LE no T1a N0M0 
13 F 46 6 Muscularis 2.6 no 6 LE no T2 N0M0 
14 M 50 16 Submucosa 1.2 no 7 Dixon no T1b N0M0 
15 M 61 5 Submucosa 0.4 no 6 ESD no T1a N0M0 
16 M 78 3 Submucosa 1.7 no 5 ESD no T1a N0M0 
Abbreviation: Pat= patient; F = female; D=Diameter; DTI =depth of tumor invasion; LNM = lymph node metastasis; 
DAV = distance from the anal verge; OM = operative method; LE = Local excision; AT = adjuvant treatment. 
Chemo = chemotherapy; RT = radiotherapy. 
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.  
Fig.1 Abbreviation: Overall survival (Solid line), 
Recurrence-free survival (dotted line) and Cancer- 
specific survival (dashed line) of 16 patients.  
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Abstract: Growth parameters data were used in this study for the evaluation of nine wheat (Triticum aestivum L.) 
cultivars Giza168, Tabouki, Kaseemi, Yamanei, Madini, Nagrani and Seds 12 at the University of King Abdul Aziz 
in season 2011. Grains of wheat different cultivars were exposed in batches to weak electric magnetic fields (3000 
gauss = 0.3T of magnetic force) for 30 min. Then, the magnetic treated grains were placed in Petri dishes between 
two layers of moist germination paper by magnetic water. They were placed in the germination incubator at 20°C in 
an upright position. In order to estimate the rate of germination and percentage of germination. After 21 days, 
different plant growth parameters were tested such as shoot length, root length, shoot / root length, seedling length, 
seedling fresh and dry weight based on normal seedlings and effect of magnetic treatments on number of protein 
bands in wheat seedling. The results showed that all magnetic field treatments increased the rate and percentage of 
germination, all growth parameters and number of protein bands based on normal seedlings in wheat cultivars. The 
higher increments observed when grain exposed to weak electric magnetic field strengths 0.3 T at 30 min and dipp in 
magnetic water compared with control and cultivar Sakha93 showed decreased in the percentage of germination, all 
seedling growth parameters and numbers of seedling protein bands when exposed to all magnetic field treatments 
compared with controls, while Masr1 cv. No effected when treated compared with control. Magnetic field and water 
application gave best results in all seedling parameters compared to unexposed control.  
[Omar A. Almaghrabi and Esam.K.F. Elbeshehy. Effect of Weak Electro Magnetic Field on Grain Germination 
and Seedling Growth of Different Wheat (Triticum aestivum L.) Cultivars. Life Sci J 2012; 9(4): 1615-1622]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 247 
 
Key words: Weak Electro-Magnetic Field - Wheat (Triticum aestivum L.) - Grain Germination - Seedling Growth. 
 
1. Introduction 

The major crops in the Kingdom of Saudi 
Arabia include cereals (wheat, sorghum, barley and 
millet), vegetables (tomato, watermelon, eggplant, 
potato, cucumber and onions), fruits (date-palm, 
citrus and grapes) and forage crops (alfalfa). These 
crops are cultivated over an area of nearly 1.1 million 
hectare which represents about 81 percent of the total 
cultivated area. In 2009 year, wheat was cultivated 
over an area of about 744 422 hectare (i.e. 55 percent 
of the total cultivated area), and production was about 
3.5 million tones. (FAOSTAT, 2009). 

Electric field is one kind of stress, which can 
affect directly or indirectly on the plant. Different 
plant species in their sensitivity and response to 
environmental stresses because they have various 
capabilities for stress perception, signaling and 
response. Over many years, the effects of magnetic 
fields on plant life have been subjected to several 
studies. As early as Savostin (1930) reported a 100% 
increase in the rate of elongation of wheat seedlings 
under the influence of a magnetic field.  

Several researches tried to define the effect of 
such field on the growth rate of the wheat plant. 

Influence of magnetic field (MF) on the early growth 
processes in wheat plant grains was studied and the 
stimulating of MF on the early growth processes, 
plant grains is attenuated when the ratio between the 
periods of exposure and intervals between them (the 
on – off time ratio) increases (Es, Kov and Darkov, 
2003). Hanafy et al (2006) indicated that the electric 
magnetic field of both systems showed a high 
frequency of chromosomal abnormalities and the 
treated wheat flower buds showed a marked increase 
in the frequency of the nonviable pollen grains. They 
also reported that the changes in the morphological 
characters where the stem length increased but the 
spike weight and the number of grains in the spike 
decreased. Furthermore, their data showed an 
increase in the total chlorophyll of leaf content and 
the total carbohydrates in the grains. On the other 
hand, molecular structure of the extracted Water 
soluble protein changed the amount of protein in the 
bands of exposed grains decreased and their 
molecular weights changed. Hozayn and Abdul 
Qados (2010) reported that the growth parameters 
and yield components of wheat plants is 
concomitantly increased when wheat plants irrigated 
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with magnetic water with increasing photosynthetic 
pigment; endogenous total indole; total phenols and 
protein synthesis. Earlier studies on the effects of 

static fields on germination of other plants are 
summarized in table 1. 

 

Table (1): Summary of previous researches involving static magnetic fields 
Seed Magnetic field strength and period Effect of exposure Ref. 

Soybean  
Glycine max L. 
Merrill 

Exposed to 2.9-4.6 mile Tesla for 2.2,6.6 
and 19.8 seconds periods 

Shoot and root formation, fresh weights 
and chlorophyll quantities were increased 
in all magnetic field experiments. 

Atak, et al., 2003 

Tobacco 
Nicotiana tabacum L. 

Magnetic field with induction of 0.15 
Tesla, at expositions 10, 20 and 30 min. 

The germination energy and the 
germination were increased. 

Aladjiyan and Yaieva, 
2003 

Maize 
Zea mays 

Exposed to one of two magnetic field 
strengths, 125 or 250 mT for different 
periods of time 

Rate of germination was increased. Fl´orez, et al., 2007 

Chick-Pea 
Cicer arietinum L. 

Magnetic water prepared using 
permanent magnets (0.32T) 

Magnetized water has very affective 
effects on seeds. The crop production and 
plant length increase noticeably. Treating 
water with static magnetic field  

Nasher, 2008 

Snow pea and Celery 
Pisum sativum var. 
saccharatum and 
Apium graveolens  

Magnetic field in the range of 3.5-136 
mT was used for the magnetic treatment 
of irrigation water. 

Treatments were increases in plant yield 
and water productivity. 

Maheshwari and Singh 
Grewal, 2009 

Date Palm 
Phoenix dactylifera 

Seedlings were treated with static 
magnetic field at three levels of (10, 50 
and 100 mT) and different durations (30, 
60, 180, 240 and 360 min). with 
alternating magnetic field at 1.5 T for 
different durations (1, 5, 10 and 15 min). 

Results indicated that pigments content 
(chlorophyll a, chlorophyll b, carotenoids 
and total pigments) was significantly 
increased under static magnetic field. 

Faten Dhawi and Al-
Khayri, 2009 

Rose coco beans 
Phaseolus vulgaris 

Seeds were exposed to field generated by 
Helmholtz coil, North Pole or the South 
Pole with constant magnetic fields of 5 
mT, 10 mT, 30 mT and 60 mT. The 
exposure period was fixed at 3, 4.5 and 6 
h and exposed after 12 h incubation. 

Maximum seed germination occurred 
when exposed to South Pole field 
inducing percent germination of 
approximately 73% compared to 52% of 
the control at field strength of 30 mT at 
exposure period of 4.5 h. 

Odhiambo et al., 2009  

Chickpea 
 (Cicer arietinum L.) 

Seeds of different varieties of chickpea 
were exposed in batches to static 
magnetic fields (1500 X10-4 T of 
magnetic force) for 30, 50 and 70 min. 

The results showed that magnetic field 
application enhanced seed performance in 
terms of laboratory germination and 
among the various duration exposures, 50 
and 70 min. exposures gave best results. 

Tahir and Hama Karim, 
2010 

Tomato (Lycopersicon 
esculentum Mill) cv. 
Castlrock 

Exposed to different magnetic strengths 
(0.1, 0.15 and 0.2 Tesla) for periods of 1, 
5, 10 and 15 minutes. 

The best results were found by magnetic 
seed treatment with 0.1 Tesla for 15 min. 

Abou El-Yazied, et al., 
2011 

 
The main objective of this work is to 

quantify the possible effect of magnetic field 
strengths (0.3 T at 30 min) treatment on the wheat 
plant performances such as, germination %, shoot 
length, root length, shoot L./ root L., seedling length, 
seedling fresh weight, seedling dry weight and 
relative water content of different wheat plant 
cultivars. Effect of magnetic field and irrigation by 
magnetic water treatments on many of protein 
patterns in different wheat leaves cultivars were 
observed. 
 
2. Materials and methods 
Plant material 
      The plant material comprised of nine cultivars of 
wheat (Triticum aestivum L.) including Giza168, 
Sakha 93, Masr1 and Seds 12 were obtained from 
Agronomy Research Department, Field Crops 
Institute, Agriculture Research Centre, Giza, Egypt 
and Tabouki, Kaseemi, Yamanei, Madini and Nagrani 

were obtained from Agronomy Research Department, 
Field Crops Institute, Agriculture Research Centre, 
Jeddah, Kingdom of Saudi Arabia. 
 Magnetic treatment  

Grains without visible defect, insect damage and 
malformation were selected and divided into four 
groups in a complete randomized design. Each group 
consists of three replicates (a replicate is one Petri 
dish containing 20 healthy grains). The namely of the 
groups was as follows, group 1: Exposed to magnetic 
field and dipping in magnetic water; group2: Exposed 
to magnetic field and dipping in tap water; group3: 
Not exposed to magnetic field and dipping in 
magnetic water, and group 4: Not exposed to 
magnetic field and dipping in tap water (Control). 
Drought grains were exposed for 30 minutes to a 
constant of pulsed magnetic field by placing them 
between the poles of an electromagnet (58 mm in 
diameter, located 30 mm apart) with the longitudinal 
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(body) axis oriented along the magnetic lines of force 
at magnetic field strengths, 0.3 T.  
     Grain germination was achieved in three 
replications each with 20 grains placed on two layers 
of moist filter paper in Petri dishes (imbibed with 15 
ml of magnetized water exposed at magnetic field 
strengths, 0.3 T.). They were placed in the 
germination incubator at 20 °C in an upright position. 
After 6 days, germinated seeds were grouped as 
normal, abnormal seedling, fresh ungerminated and 
dead grains. Germination percentage was calculated 
based on normal seedlings of plant research.  
Growth parameters 

This research was carried out in 2010 - 2011 
season at Faculty of Science, North Jeddah Branch - 
Department of Biological Sciences - University of 
King Abdul Aziz as to determine the impact of 
magnetic application on nine wheat cultivars grown 
under optimum conditions. A complete randomized 
design with three replications was used. Each 
replicate consist of 20 grains were sown in a plastic 
pots (19 cm height, 15 cm diameter) of soil 
containing mix (2 soil: 1 peat moss). The four groups 
of each wheat grains cultivar are selected with 60 
grains for each cultivar under each treatment. Group 
1: Grain exposed to magnetic field and treated (pping 
& irrigation) by magnetic water; Group2: Grain 
exposed to magnetic field and treated (dipping & 
irrigation) by tap water; group3: Grain exposed to 
magnetic field and treated (dipping & irrigation) by 
magnetic water, and group 4: Grains not exposed to 
magnetic field and treated (dipping & irrigation) by 
tap water (Control). Irrigation was provided as and 
when required. The plastic pots were maintained in 
greenhouse under natural light. After three weeks 
from planting the growth parameters, including, shoot 
length, root length, shoot L./ root L., seedling length, 
shoot and root fresh weight and shoot & root dry 
weight of different wheat plant cultivars were 
measured and relative water content was calculated 
according to Henson et al. (1981) by the following 
equation: 100 X (Fresh weight – Dry weight)/Fresh 
weight. 
Protein patterns analyses 

Fifty mg dry tissues of nine wheat cultivars 
leaves which treated by magnetic field and magnetic 
water compared with un treated control leaves were 
ground to flour in a mortar by using liquid nitrogen. 
Total soluble proteins were extracted in SDS reducing 
buffer, (store at room temperature) composed of 
Deionized water (38 ml), 0.5 M Tris -HCl -pH 6.8 (10 
ml), Glycerol (8 ml), 10 % (w/v) SDS (16 ml), 2-
mercapto-ethanol (4ml) and 1% (w/v) Bromophenol 
blue (4ml) until became total volume 80 ml. Sodium 
dodecyl sulfate polyacrylamide gel electrophoresis 
(SDS-PAGE) was carried out in 10% acrylamide slab 

gels following the system of (Laemmli, 1970). 
Separating gels composed of 0.75M Tris – HCl 
pH8.8, 10% SDS, 0.025% of N,N,N,N-
tetramethylenediamine (TEMED) and 30% 
ammonium persulfate. Stacking gels contained 0.57M 
Tris-HCl pH6.8, 10% SDS, 0.025% TEMED and 
30% ammonium persulfate. Electrode buffer 
contained 0.025M Tris, 0.192M glycine, 0.1% SDS 
and pH8.3. Electrophoresis was carried out with a 
current of 25 mA and 130 volts per gel until the 
bromophenol blue marker reached the bottom of the 
gel after 3hrs. After electrophoresis, the Commassie 
Brilliant R250 staining method was used for protein 
bands and polypeptides.  
Statistical analyses 
      All data were subjected to analysis of variance 
(ANOVA), and means were compared by two 
conventional methods of analysis. The LSD values 
for significant mean differences at levels P< 0.05 and 
0.01 were separated. All statistical tests were carried 
out using Costat software. 
3. Results and Discussions 
       Data in (Table 2) Pointed out that all magnetic 
field treatments increased the percentage of 
germination and rate germination in all wheat 
cultivars but higher increments observed when grain 
exposed to weak magnetic field strengths 0.3 T at 30 
min and dipped in magnetic water compared with 
control.Wheat cultivars such as Giza168, Tabouki, 
Kaseemi, Yamanei and Madini were observed 100% 
germination percentage compared with control.The 
magnetic field stimulates the development of the 
germ and leads to increasing the germination energy 
and germination. A hypothesis about the explanation 
of the results obtained has been proposed, especially 
about the stimulating effect of the magnetic different 
grain wheat cultivars treatment depended on the dose 
of magnetic field and the time of exposure used, these 
results are in agreement with those reported by 
Es,Kov and Darkov (2003); Hanafy et al. (2006) 
and Hozayn and Abdul Qados (2010), but, Gusta et 
al. (1978) who reported that the exposure of dry seeds 
of wheat, barley and wild oats to a magnetic field had 
no effect on germination and seedling growth.. On the 
other hand, Apasheva et al. (2006) reported that the 
statistically increase significant results demonstrating 
the effect of alternating electromagnetic field with 
different duration of exposure on the rate of seed 
germination depending on seed state (dry or 
moistened). Cultivars Sakha93 and Masr1 showed 
decreased in the percentage of germination and 
germination rate when exposed to all magnetic field 
treatments compared with controls, is shown to 
depend on the extent of membrane stretching and 
release of peripheral protein from membranes this 
result garmented with Aksyonov et al. (2007). 
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Table (2): Effect of magnetic treatments on germination rate in different wheat grain cultivars after 6 days 
from grains treatment 

 
Treatments 

 
 

Cultivars 

Percentage of germination end after 6 days 

Exposure + Dipping 
Magnetic water 

Exposure +Dipping Tap 
water 

No exposure + Dipping 
Magnetic water 

No exposure + 
Dipping Tap water 

M
ea

n
 

L
S

D
 

Germination 
Rate 

Germination 
% 

Germination 
Rate 

Germination 
% 

Germination 
Rate 

Germination 
% 

Germina
tion Rate 

Germinati
on % 

Giza168 60/60 100 50/60 83.33 54/60 90 25/60 83.33 a 94.17 

6
.
7
8

 

Sakha 93 40/60 66.67 46/60 76.67 54/60 90 58/60 96.67  ab 90.84 

Tabouki 60/60 100 56/60 93.33 46/60 76.67 46/60 76.67  ab 90.84 

Kaseemi 60/60 100 60/60 100 56/60 93.33 50/60 83.33  abc 89.17 

Masr 1 46/60 76.67 36/60 60 42/60 70 56/60 86.67  bcd 86.67 

Yammanei 60/60 100 60/60 100 46/60 76.67 52/60 86.67  cd 83.34 

Madini 60/60 100 52/60 86.67 58/60 96.67 48/60 80  cd 82.50 

Nagrani 56/60 86.67 48/60 80 54/60 90 46/30 76.67  d 81.67 

Seds 12 52/60 83.33 48/60 80 52/60 86.67 46/60 76.67  e 73.34 

 
In general, growth parameters including: 

shoot length, root length, shoot length / root length 
and seedling length were better with magnetic field 
treatments comparing with control treatment. The 
data reported in (Tables 3 and 4) showed that the 
increase in stimulation rate of many different wheat 
cultivars (Giza168, Tabouki, Kaseemi, Yamanei, 
Madini, Nagrani and Seds) in all seedling growth 
parameters.  
     Maximum shoot length, root length, shoot length / 
root length and seedling length parameters was 
obtained when magnetic grain treatment and 
magnetically treated water were jointly applied as 
compared to control treatments. While Sakha93 
cultivar observed negative stimulating for magnetic 
field and magnetic water treatments therefore, 
recorded decreased significant in all seedling growth 
parameters that were measurements.  
      On the other hand, the magnetic treatment doesn’t 
effects on seedling growth parameter for Masr1cv. 

than those of the control treatment. Similar result was 
noticed by Ibrahim and Khafagi (2004) who found 
that seedlings from Pergamum harmala L. seeds 
treated with magnetic field were higher significant 
increasing compared with control. Hanafy et al. 
(2006) indicated that the electric magnetic field of 
both systems showed that the changes in the growth 
characters where the stem length increased and 
Hozayn and Abdul Qados (2010) who reported that 
the growth parameter and yield components of wheat 
plants are concomitantly increased when wheat plants 
irrigated with magnetic water.  
      On the other hand, Kordas (2002) who 
mentioned that the effect of a constant magnetic field 
on the root system and green tops, as well as on yield 
of spring wheat and in all cases there was observed a 
slight stimulating effect of the factors examined. 
Moreover, the growth dynamics were weakened and 
the plants were shorter, and so were their culms and 
ears.  

 

Table (3): Effect of magnetic treatments on plant performance (Shoot length and Root length) in different 
wheat grain cultivars after 21 days from grains treatment. 

Treatments 
 
 

 
Cultivars 

plant performance (cm) 
Shoot length Root length 

Exposure MF Un exposure MF 

M
ea n
 

L
S

D
 

0.
0

5 Exposure MF Un exposure MF 
M

ea n
 

L
S

D
 

0.
0

5 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Giza168 20.11± 
0.808332 

15.17± 
0.823165 

17.83± 
0.944646 

12.67± 
0.566647 

a 
18.46 

 
 
 
 
 
 
 
 
 
 

8.03 

13.17± 
0.094163 

10.66± 
0.276446 

11.41± 
0.183848 

9.81± 
0.304083 

a 
15.61 

 
 
 
 
 
 
 
 
 
 

1.85 
 

Sakha 93 10.20± 
0.642979 

14.65± 
0.629921 

19.02± 
0.044969 

21.73± 
0.348935 

b 
16.73 

8.36± 
0.151511 

11.61± 
0.430426 

13.036± 
0.024386 

13.11± 
0.045792 

ab 
15.16 

Tabouki 21.75± 
0.349221 

18.97± 
0.430581 

16.2± 
0.571859 

10.017± 
0.671532 

c 
16.67 

10.27± 
0.185532 

13.97± 
0.469207 

12.63± 
0.409145 

4.47± 
0.173269 

bc 
13.69 

Kaseemi 14.79± 
0.644429 

20.57± 
0.236972 

20.13± 
0.233381 

9.1± 
0.268494 

d 
16.45 

15.01± 
0.008165 

16.99± 
0.067987 

16.15± 
0.469065 

12.48± 
0.15195 

cd 
12.79 

Masr 1 19± 
0.379327 

9.07± 
0.102089 

14.92± 
0.433667 

21.53± 
0.648811 

d 
16.45 

15.89± 
0.123648 

10.20± 
0.258371 

9.85± 
0.247117 

15.20± 
0.08165 

de 
11.53 

Yammanei 21.22± 
0.089938 

18.8± 
0.286744 

14.67± 
0.173077 

10.48± 
0.278248 

e 
16.4 

12.36± 
0.214009 

10.70± 
0.339935 

8.09± 
0.143836 

 

4.86± 
0.092736 

de 
11.26 

Madini 20.83± 
0.34322 

18.07± 
0.037712 

20.77± 
0.374789 

14.17± 
0.369955 

f 
16.29 

15.75± 
0.087305 

13.82± 
0.302692 

17.78± 
0.044969 

7.42± 
0.073485 

ef 
10.34 

Nagrani 19.82± 
0.396569 

14.68± 
0.090921 

21.68± 
0.365361 

9.6± 
0.083799 

g 
16.15 

11.08± 
0.08165 

9.45± 
0.061644 

10.43± 
0.008165 

5.06± 
0.132749 

f 
9.01 

Seds 12 20.40± 
0.357802 

17.30± 
0.137356 

18.83± 
0.206074 

10.15± 
0.365908 

h 
16.13 

18.07± 
0.03559 

16.01± 
0.012472 

17.33± 
0.24931 

11.01± 
0.012472 

f 
8.98 

Mean 18.68 
a 

18.23 
ab 

16.36 
b 

13.27 
c 

 13.33 
a 

12.96 
a 

12.60 
a 

9.269 
b 

 

LSD 
0.05 

2.01 1.23 
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Table (4): Effect of magnetic treatments on plant performance (Shoot length / Root length & seedling length) 

in different wheat grain cultivars after 21 days from grains treatment 
Treatments 

 
 

Cultivars 

plant performance 
Shoot length / Root length Seedling length (cm) 

Exposure MF Un exposure MF 

M
ea n
 

L
S

D
 

0
.0

5 Exposure MF Un exposure MF 

M
ea n
 

L
S

D
 

0
.0

5 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Magnetic 
water 

Tap 
water 

Giza168 1.53± 
0.102307 

1.42± 
0.020548 

1.56± 
0.012472 

1.29± 
0.04899 

a 
1.87 

 
 
 
 
 
 
 
 
 

0.18 
 

33.28± 
0.19754 

25.83± 
0.065997 

29.24± 
0.08165 

22.48± 
0.040277 

a 
32.28 

 
 
 
 
 
 
 
 

4.63 
 
 

Sakha 93 1.22± 
0.012472 

1.26± 
0.024495 

1.46± 
0.024495 

1.66± 
0.008165 

a 
1.83 

18.56± 
0.138884 

26.26± 
0.041899 

32.056± 
0.015755 

34.84± 
0.026247 

a 
32.15 

Tabouki 2.12± 
0.016997 

1.36± 
0.024495 

1.28± 
0.012472 

2.24± 
0.029439 

a 
1.75 

32.02± 
0.043205 

32.94± 
0.109646 

28.83± 
0.053541 

14.487± 
0.005907 

ab 
31.31 

Kaseemi 0.99± 
0.101434 

1.21± 
0.016997 

1.25± 
0.024495 

0.73± 
0.028674 

b 
1.45 

29.8± 
0.331696 

37.56± 
0.161314 

36.28± 
0.115854 

21.58± 
0.2585 

abc 
28.92 

Masr 1 1.196± 
0.002055 

0.889± 
0.004497 

1.51± 
0.020548 

1.42± 
0.026247 

bc 
1.43 

34.89± 
0.086023 

19.27± 
0.030912 

24.77± 
0.024944 

36.73± 
0.179877 

abc 
27.91 

Yammanei 1.72± 
0.037417 

1.76± 
0.024495 

1.83± 
0.020548 

2.16± 
0.088066 

bc 
1.40 

33.58± 
0.073182 

29.5± 
0.08165 

22.67± 
0.012472 

15.34± 
0.462265 

abc 
27.71 

Madini 1.32± 
0.020548 

1.31± 
0.012472 

1.17± 
0.01633 

1.91± 
0.020548 

c 
1.26 

36.58± 
0.326633 

31.89± 
0.179134 

38.55± 
0.161107 

21.59± 
0.100333 

bc 
27.07 

Nagrani 1.79± 
0.012472 

1.55± 
0.016997 

2.08± 
0.043205 

1.897± 
0.003091 

d 
1.06 

30.9± 
0.014142 

24.13± 
0.061283 

32.11± 
0.063421 

14.66± 
0.12083 

c 
25.45 

Seds 12 1.13± 
0.028674 

1.081± 
0.003742 

1.09± 
0.041737 

0.922± 
0.012037 

d 
1.05 

38.47± 
0.30576 

33.31± 
0.127105 

36.16± 
0.258242 

21.16± 
0.258242 

c 
25.27 

Mean 1.58 
a 

1.47 
ab 

1.45 
b 

1.32 
c 

 32.01 
a 

31.19 
a 

28.97 
a 

22.54 
b 

 

LSD 
0.05 

0.12 3.08 

   
The data reported in Tables (5,6) reveal that the 

treatment with magnetic water significantly increased 
the seedling fresh and dry weight and relative water 
content percentage in these wheat cultivars (Giza168, 
Tabouki, Kaseemi, Yamanei, Madini, Nagrani and 
Seds) when magnetic grain treatment and 
magnetically treated water were jointly applied as 
compared to control treatments. While Sakha93 
cultivar observed negative stimulating for magnetic 
field and magnetic water treatments therefore 
recorded decreased significant in seedling fresh and 
dry weight and relative water content percentage 
compared with control treatment. The interactive 
effect of grain and water magnetic treatments, reveal 
significant interaction where the highest seedling 
fresh and dry weight and water content were obtained 
from those resulted from magnetically treated grains 
grown in magnetized water. Relative water content 
percentages at 21 days have shown a significant 
increase in response to exposure to magnetic field and 
irrigation with magnetic water. This increment may 
be attributed to increasing ions mobility and ions 
uptake improved under magnetic treatments which 

leads to a better water content stimulation in positive 
stimulate wheat cultivars Moreover, magnetic field 
has the ability to change water properties. The above 
results mentioned to the better role of irrigation with 
magnetize water on seedling growth, whereas in 
general the magnetic grain and water treatment 
surpassed the control treatment. These results 
coincide with those of Fl´orez et al. (2007) who 
reported that maize seedling treated with magnetic 
field were significantly heavier than the control, 
Souza et al (2005) indicated that the pre sowing 
magnetic treatment of tomato seeds, that led to 
significant increase in seedling root and stem fresh 
weight. Abou El-Yazied et al. (2011) who mentioned 
that in the nursery experiment, applying the optimal 
magnetic tomato seeds treatment (0.1 T for 15 min) 
and/or irrigation with magnetized water gave 
significant increases in transplant stem length, stem 
diameter, leaf area and fresh and dry weight than 
those in the control treatment which grew by 
untreated seeds and irrigated by ordinary (untreated 
water) water.  
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Table (5): Effect of magnetic treatments on seedling fresh and dry weight in different wheat grain 
cultivars after 21 days from grain treatment 
Treatments 

 
 

Cultivars 

Seedling fresh and dry weight (gm) 
Seedling fresh weight Seedling dry weight 

Exposure MF Un exposure MF 

M
e

an
 

L
S D
 

0
.0

Exposure MF Un exposure MF 

M
e

an
 

L
S D
 

0
.0Magnetic 

water 
Tap 

water 
Magnetic 

water 
Tap 

water 
Magnetic 

water 
Tap 

water 
Magnetic 

water 
Tap 

water 
Giza168 0.723± 

0.029691 
0.5617± 
0.011878 

0.6257± 
0.028912 

0.487± 
0.039064 

a 
0.67 

 
 
 
 
 
 
 

0.11 
 

0.0423± 
0.009631 

0.0303± 
0.001349 

0.0317± 
0.003027 

0.0223± 
0.001347 

a 
0.04 

 
 
 
 
 
 
 

0.01 

Sakha 93 0.231± 
0.01271 

0.385± 
0.035462 

0.5017± 
0.032605 

0.7127± 
0.03045 

ab 
0.63 

0.0213± 
0.001271 

0.0313± 
0.001271 

0.0417± 
0.003027 

0.054± 
0.003682 

a 
0.04 

Tabouki 0.6223± 
0.015976 

0.6707± 
0.038688 

0.5073± 
0.044577 

0.1953± 
0.045331 

abc 
0.61 

0.0417± 
0.003126 

0.0401± 
0.001702 

0.0315± 
0.002123 

0.0157± 
0.003197 

ab 
0.04 

Kaseemi 0.4853± 
0.043799 

0.7217± 
0.01635 

0.6497± 
0.029303 

0.2183± 
0.020655 

abc 
0.59 

0.0317± 
0.00297 

0.0557± 
0.003197 

0.0550± 
0.002944 

0.0221± 
0.003023 

abc 
0.04 

Masr 1 0.7233± 
0.020428 

0.5047± 
0.046073 

0.667± 
0.033905 

0.7853± 
0.043514 

abc 
0.59 

0.0541± 
0.003679 

0.0221± 
0.008552 

0.0253± 
0.015698 

0.0551± 
0.002642 

abcd 
0.04 

Yammanei 0.7553± 
0.02284 

0.687± 
0.039064 

0.547± 
0.030576 

0.4297± 
0.038337 

bcd 
0.52 

0.0423± 
0.001382 

0.0317± 
0.001855 

0.0223± 
0.001837 

0.0185± 
0.003472 

bcd 
0.03 

Madini 0.6533± 
0.022113 

0.6013± 
0.018557 

0.7253± 
0.021234 

0.5183± 
0.034728 

cd 
0.49 

0.0550 
0.004288 

0.0413 
0.002393 

0.0577 
0.00641 

0.0221 
0.005504 

cd 
0.032 

Nagrani 0.6137± 
0.012684 

0.4587± 
0.035531 

0.6806± 
0.033946 

0.229± 
0.038404 

cd 
0.49 

0.0320 
0.007608 

0.0253 
0.014143 

0.0417 
0.004036 

0.0173 
0.003681 

d 
0.0290 

Seds 12 0.7963± 
0.060943 

0.6497± 
0.038396 

0.711± 
0.021453 

0.2383± 
0.033918 

d 
0.46 

0.0567± 
0.010748 

0.0423± 
0.001452 

0.0551± 
0.002082 

0.0220± 
0.00132 

d 
0.03 

Mean 0.62 
a 

0.62 
a 

0.58 
a 

0.42 
b 

 0.042 
a 

0.044 
ab 

0.04 
b 

0.028 
c 

 

LSD 
0.05 

0.08 0.01 

 

Table (6): Effect of magnetic treatments on % of relative water content in different wheat grain 
cultivars after 21 days from grains treatment 

Treatments 

 

Cultivars 

Relative water content % 

Exposure +Dipping 

MW 

Exposure +Dipping 

TW 

No exposure + 

Dipping MW 

No exposure + 

Dipping TW 

  M ea n
 

L S D
 

Giza168 94.15± 

0.532812 

94.61± 

0.325611 

94.93± 

0.537463 

95.42± 

0.148997 

a 

95.35 

0.8
7 

Sakha 93 90.78± 

0.147045 

91.89± 

0.155134 

91.69± 

0.176824 

92.42± 

0.975329 

ab 94.78 

Taboky 93.29± 

0.577485 

94.02± 

1.829432 

93.79± 

0.975329 

91.96± 

0.176824 

bc 94.33 

Kassem 93.47± 

1.414269 

92.28± 

0.975329 

91.54± 

0.176824 

89.88± 

1.122567 

cd 93.89 

Masr 1 92.52± 

0.583229 

95.62± 

1.230239 

96.21± 

0.648194 

92.98± 

0.671764 

d 

93.27 

Yammany 

 

94.39± 

0.975329 

95.39± 

0.671764 

95.92± 

0.862915 

95.69± 

0.842312 

de 93.12 

Madany 91.58± 

0.47204 

93.13± 

0.84626 

92.04± 

0.763428 

95.74± 

0.990252 

ef 92.35 

Nagrani 94.79± 

0.519123 

94.48± 

0.546036 

93.87± 

0.501487 

92.45± 

0.910641 

f 

91.79 

Sods 12 92.88± 

0.789472 

93.49± 

0.476725 

92.25± 

0.869572 

90.77± 

0.47204 

f 

91.69 

Mean 93.88 a 93.58 ab 93.09 b 93.03 b  

LSD 

0.05 

0.58 

 
Table (7): Effect of magnetic treatments on number of protein bands in different wheat grain 
cultivars after 21 days from grains treatment. 

Treatments 

 

Cultivars 

Number of protein bands  

Exposure +Dipping MW Exposure +Dipping TW No exposure + Dipping 

MW 

No exposure + Dipping 

TW 

Giza168 20 12 14 8 

Sakha 93 9 10 14 17 

Taboky 14 13 14 5 

Kassem 19 7 15 5 

Masr 1 15 6 15 15 

Yammany 12 12 6 9 

Madany 13 12 15 8 

Nagrani 15 10 12 8 

Sods 12 12 8 16 8 
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Fig (2): Sodium dodcyle sulphate– polyacrylamide gel electrophoresis (SDS-PAGE) For treated and un 
treated nine cultivars of wheat seedling cultivars with magnetic field. 
(A). Exposed to magnetic field + Dipping in magnetic water. 
(B). Exposed to magnetic field + Dipping in tap water. 
(C). No Exposed to magnetic field + Dipping in magnetic water. 
 (D). No Exposed to magnetic field + Dipping in tap water. 
Lanes 1- 9 (Different wheat cultivars seedling)  
Lane M = SDS-Marker. 
L1: Giza168, L2: Sakha 93, L3: Tabouki, L4: Kaseemi, L5: Masr1, L6: Yamanei, L7: Madini, L8: Nagrani 
and L9: Seds 12. 
 

The changes in protein electrophoretic 
pattern of wheat seedlings treated with magnetic field 
and water are analyzed and recorded in Table (7) and 
illustrated in (Figure 2). In the control seedling 
cultivars (Giza168, Tabouki, Kaseemi, Yamanei, 
Madini, Nagrani and Seds), the separation of 8, 5, 5, 
9, 8, 8, 8 protein bands (PBs) were appeared 
respectively, while, Sakha93 cv recorded 17 PBs and 
Masr1 recorded 15 PBs their molecular weights 
ranged between 78 K Da. and 10 K Da. Magnetic 
field and water treatments of wheat seedling cultivars 
(Giza168, Tabouki, Kaseemi, Yamanei, Madini, 
Nagrani and Seds12) showed an increase in the 
number of protein bands to 20, 14, 19, 12, 13, 15, 12 
PBs were appeared respectively, while, Sakha93 cv 
recorded 9 PBs and Masr1 recorded 15 PBs their 
molecular weights ranged between 85 K Da. and 9 K 
Da. respectively. Therefore, wheat cultivars 
(Giza168, Tabouki, Kaseemi, Yamanei, Madini, 
Nagrani and Seds12) gave height increase in protein 
bands number when grain exposed to magnetic field 
and irrigated by magnetic water and gave high 
stimulation rate of novel protein bands forms 
compared to control treatments. While Sakha93 
cultivar observed negative stimulating for magnetic 
field and magnetic water treatments. On the other 

hand, the magnetic treatments don’t effects on 
number of protein bands for Masr1cv. than those of 
the control treatment. These results indicate that the 
wheat seedling treated with magnetic field and water 
characterized by disappearance of certain bands and 
the appearance of new ones as compared with that of 
the control plant. Similar result was noticed by 
Hozayn et al. (2010) who found that the magnetic 
water treatment of other wheat cultivars showed an 
increase in the number of protein bands to 16 bands 
and the formation of new protein bands in wheat 
plants treated with magnetic water was accompanied 
with increasing growth parameters and total indole 
acetic acid in treated plants. Shabrangi and Majd 
(2009) reported that magnetic field is known as an 
environmental factor which affects on gene 
expression, therefore, by augmentation of biological 
reactions like protein synthesis. Balouchi et al. 
(2007) confirmed that MF influences the structures of 
cell membrane, and increases their permeability and 
ion transport, which then affects some metabolic 
pathways. Moon and chunge (2000) reported that 
magnetic field treatments influencing the biochemical 
processes involve free radicals by stimulating the 
activity of proteins and enzymes. On the other hand, 
Hanafy et al., (2006) indicated that the data indicated 
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that the molecular structure of the extracted WSP 
changed the amount of protein in the bands of 
exposed grains decreased and their molecular weights 
changed. 
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Abstract: Background: Diabetic nephropathy is a clinical syndrome characterized by persistent albuminuria (>300 
mg/d or >200 mcg/min). The interaction of advanced glycation end products with their cellular receptor (RAGE) is 
implicated in the pathogenesis of diabetic vascular complications. RAGE has a circulating secretory receptor form, 
soluble RAGE (sRAGE), which, by neutralizing the action of advanced glycation end products, might exert a 
protective role against the development of cardiovascular disease.  Objective: to study the serum levels of sRAGE in 
type 2 diabetic patients and to clarify the possible association with urinary albumin excretion as an early  marker of 
microvascular damage. Patients and Methods: Eighty subjects divided into two groups; group I (patients group) 
included 60 type 2 diabetic patients. They were subdivided into 2 subgroups: twenty normo-albuminuric diabetic 
subgroup and forty micro-albuminuric diabetic subgroup. Group II (control group) included 20 apparently healthy 
individuals of matched age and sex. All cases were subjected for estimation of sRAGE by sandwich ELISA 
technique together with routine laboratory investigations including fasting blood glucose, s. creatinine, cholesterol, 
triglycerides, HDL-C, LDL-C, HbA1C and Microalbumin. Results: sRAGE was significantly lower in 
microalbuminuric diabetic than normoalbuminuric diabetic and control groups (p<0.05). There was a positive 
significant correlation between sRAGE and HDL-cholesterol and a negative significant correlation between sRAGE 
and creatinine, total cholesterol, triglycerides, LDL-cholesterol HbA1C and microalbumin. Conclusion: The present 
study found that sRAGE blood levels are lower in diabetic patients who have  renal complications, supporting the 
hypothesis that sRAGE, by limiting the interaction of AGE with cell membrane RAGE, can protect vessels against 
AGE toxicity. Thus, stimulation of sRAGE production should be considered as a potential therapeutic target in 
diabetes and AGE-related vascular disease. 
[Hesham A. Issa, Osama S. Elshaer, Ahmed M. Awadaallah and Tawfik El-Adl. Soluble Receptor for Advanced 
Glycation End Products: a new biomarker in diagnosis of Diabetic Nephropathy. Life Sci J 2012;9(4):1623-
1629] (ISSN:1097-8135). http://www.lifesciencesite.com. 248 
 
Key words: sRAGE, diabetic nephropathy, microalbuminuria.  
 
1. Introduction 

Globally as of 2010 it was estimated that 
there were 285 million people with type 2 diabetes 
making up about 90% of diabetes cases(1). This is 
equivalent to about 6% of the worlds adult 
population(2). In screening for diabetic nephropathy, 
early testing for glucose intolerance and diabetes are 
recommended to identify patients who are at risk for 
developing microalbuminuria, particularly if they 
have other risks for type 2 diabetes, such as 
hypertension, lipid abnormalities, or central obesity, 
approximately one third of type 2 diabetics are 
believed to be undiagnosed. Once the diagnosis of 
diabetes has been made, check urinary protein levels 
to guide therapy and prognosis(3). 

Diabetic nephropathy is a clinical syndrome 
characterized by persistent albuminuria (>300 mg/d 
or >200 mcg/min) that is confirmed on at least 2 
occasions 3-6 months apart, a relentless decline in the 
glomerular filtration rate (GFR), and elevated arterial 
blood pressure. The main feature of diabetic 

glomerulosclerosis is excess accumulation of 
extracellular matrix leading to mesangial matrix 

expansion as well as glomerular basement membrane 
thickening, which then becomes targeted by advanced 
glycation end product (AGE) modification. At a 
cellular level, release of transforming growth factor-
beta (TGF-beta) is the main trigger of this process(4). 

Early in the course of the disease, mesangial 
cells may undergo a phase of limited proliferation, but 
then they typically arrest in the G1 phase of the cell 
cycle to produce extracellular matrix(5).  

Furthermore, mesangial cells exposed to 
AGE-albumin at concentrations comparable to those 
found in human pathology showed increased collagen 

IV and TGF-  expression as well as activation of 
protein kinase C, the mesangial cells also produced 
monocyte chemotactic protein-1, which stimulated 
prostacyclin production by endothelial cells. This 
pathophysiological sequence may serve as a model 

for the events leading to chronic glomerular injury in 
the diabetic kidney in vivo(6). 

The exact cause of diabetic nephropathy is 
unknown, but various postulated mechanisms are 
hyperglycemia (causing hyperfiltration and renal 
injury), advanced glycosylation products, and 
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activation of cytokines. Hyperglycemia increases the 
expression of TGF-beta in the glomeruli and of 
matrix proteins specifically stimulated by this 
cytokine. TGF-beta may contribute to the cellular 
hypertrophy and enhanced collagen synthesis 
observed in persons with diabetic nephropathy(7). 

High levels of AGE accumulate in diabetic 
patients, specifically within the vascular intima, the 
nodular and diffuse lesions of the glomeruli and 
within hyaline deposits of arterioles, thus again 
demonstrating the importance of AGE in the 
pathogenesis of diabetic nephropathy(8). Receptor for 
advanced glycation endproducts [RAGE] is a member 
of the immunoglobulin superfamily, encoded in the 
Class III region of the major histocompatability 
complex(9). 

The interaction of advanced glycation end 
products, including N -(carboxymethyl) lysine-
protein adducts (CML) and S100A12 protein, with 
their cellular receptor (RAGE) is implicated in the 
pathogenesis of diabetic vascular complications. 
RAGE has a circulating secretory receptor form, 
soluble RAGE (sRAGE), which, by neutralizing the 
action of advanced glycation end products, might 
exert a protective role against the development of 
cardiovascular disease(10).  Although several 
hyperglycemia-elicited metabolic and hemodynamic 
derangements have been implicated in the 
pathogenesis of diabetic vascular complication, the 
process of formation and accumulation of advanced 
glycation end products (AGEs) and their mode of 
action are most compatible with the theory 
'hyperglycemic memory'. Further, there is a growing 
body of evidence that AGEs and their receptor 
(RAGE) axis is involved in the pathogenesis of 
diabetic vascular complication. Indeed, the 
engagement of RAGE with AGEs is shown to elicit 
oxidative stress generation and subsequently evoke 
inflammatory responses in various types of cells, thus 
playing an important role in the development and 
progression of diabetic micro- and macroangiopathy. 
These observations suggest that down-regulation of 
RAGE expression or blockade of the RAGE 
downstream signaling may be a promising target for 
therapeutic intervention in diabetic vascular 
complication(11). 

The aim of  the work is to study the serum 
levels of sRAGE in type 2 diabetic patients and to 
clarify the possible association with urinary albumin 
excretion as an early  marker of microvascular 
damage. 
2. Subjects and Methods: 

The present study was conducted on 80 
subjects divided into two groups; group I (patients 
group) included 60 type 2 diabetic patients. They 
were 22 males and 38 females, subdivided into 2 

subgroups: Subgroup Ia (normo-albuminuric diabetic 
group) which included 20 type 2 diabetic patients 
with normo- albuminuria (8 males and 12 females). 
Their ages ranged from 45 to 62 years with a mean 
age of (52.9±6 years) and subgroup Ib (micro-
albuminuric diabetic group) which included 40 type 2 
diabetic patients with micro-albuminuria (14 males 
and 26 females). Their ages ranged from 48 to 65 
years with a mean age of (51.5±5.5 years). Diabetic 
patients were selected from those attending Diabetes 
Outpatient Clinic in Benha University Hospital. 
Group II (control group) included 20 apparently 
healthy individuals of matched age and sex.  They 
were 8 males and 12 females. Their ages ranged from 
45-62 years (50.8+10.9). The control group consists 
of healthy volunteers without a history of arterial 
hypertention, neoplastic, cardiovascular, 
inflammatory, lung, endocrinal or central nervous 
system disorder. Exclusion criteria were 
inflammatory conditions, renal failure patients, 
cardiac disease and liver disease. All subjects were 
subjected to:  
I. Full history taking (age, sex, duration of diabetes). 
II. Through clinical examination. 
III.  Laboratory  investigations: 
Blood samples were drawn from all subjects after 
overnight fasting (10-16 hours) by venipuncture: 
1- One ml of blood on 15 µL EDTA for 

determination of HbA1C. 
2- Two milliliters were anticoagulated using 

sodium fluoride for determination of fasting 
blood glucose level. 

3- Four milliliters were placed in plain tubes and 
allowed to clot for 30 minutes in water bath at 
37oC and then centrifuged for 15 minutes at 
1000 xg. Serum was then subdivided into two 
aliquots: 

a- The first aliquot was used for determination of 
creatinine and lipid profile assays. 

b- The second aliquot was used for RAGE assay. 
This aliquot was kept at – 70oC for 
subsequent assay. 

Second morning urine samples were voided after 
rising for estimation of microalbumin.   

Methodology:   
1- Fasting blood glucose, creatinine, cholesterol, 

triglycerides and HDL-cholesterol were performed 
by automated enzymatic methods (Cobas Integra 
400 analyzer, Roche, Germany). LDL-cholesterol 
was calculated according to Friedwald formula:  

LDL-cholesterol = Total cholesterol – HDL-
cholesterol – TG/5. 

2- Glycated hemoglobin (HbA1C) level was assessed 
through HPLC technique using Bio – Rad, 
Hercules, USA kits. 
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3- sRAGE level was assessed through enzyme linked 
immunosorbent assay (ELISA) supplied by 
RayBiotech Incorporation, Norcross, GA, USA. 
The assay employs the quantitative sandwich 
enzyme immunoassay technique. A monoclonal 
antibody specific for RAGE (extracellular 
domain) has been pre-coated onto a microplate. 
Standards and samples are pipetted into the wells 
and any RAGE present is bound by the 
immobilized antibody. After washing away any 
unbound substances, an enzyme-linked polyclonal 
antibody specific for RAGE (extracellular 
domain) is added to the wells. Following a wash 
to remove any unbound antibody-enzyme reagent, 
a substrate solution is added to the wells and color 
develops in proportion to the amount of RAGE 
bound in the initial step. The color development is 
stopped and the intensity of the color is measured 
using a microplate reader at 540 nm. 

4- Microalbumin in urine was assessed by using 
Micral test strips. 

Statistical Analysis: 

The data were coded, entered and processed 
on an IBM-PC compatible computer using SPSS 
(version 11). The level p < 0.05 was considered the 
cut-off value for significance. Descriptive statistics of 
the different studied groups were done using the 
mean and standard deviation. 

Student "t" test was used for the comparison 
between each 2 groups according to all measured 
parameters. Correlation analysis was used for 
assessing the strength of association between two 
variables. The correlation coefficient denoted 
symbolically r, defines the strength and direction of 
the linear relationship between serum levels of 
sRAGE and other variables among cases. 
3. Results: 

Parameters including fasting blood glucose, 
S. creatinine, total cholesterol, triglycerides, LDL-
cholesterol and HbA1C were significantly higher in 
diabetic than control group while HDL-cholesterol 
and sRAGE were significantly lower in diabetic than 
control group.  

 
Table (1): Comparison of different laboratory parameters between the control group (GI) and the diabetic 2 

patients group (GII) 

Parameter 
Control group (N=20) 

Mean ± SD 
Type 2 diabetic patients (N= 60) 

Mean ± SD 
t p 

Age (years) 50.8 ± 10.9 51.9 ± 5.7 0.58 >0.05 
Fasting Blood Glucose (mg/dl) 86.3 ± 8.8 168.3 ± 29.2 19.3 <0.001 
S. Creatinine (mg/dl) 0.6 ± 0.1 0.95 ± 0.2 7.5 <0.001 
Total cholesterol (mg/dl) 98.3 ± 8.6 198.2 ± 47.7 15.49 <0.001 
Triglycerides (mg/dl) 76.7 ± 7.8 131.6 ± 60.6 6.86 <0.001 
HDL-cholesterol (mg/dl) 74.1 ± 17.5 33.6 ± 4.3 10.49 <0.001 

LDL-cholesterol (mg/dl) 49.1 ± 4.4 98.5 ± 24.8 14.75 <0.001 
HbA1C(%) 4.9 ± 0.5 10.7 ± 0.8 38.6 <0.001 
sRAGE (pg/ml) 1452.1 ± 854.7 940 ± 680 2.42 <0.05 
p value  >0.05 is considered non significant.         p value <0.05 is considered significant. 
p value   <0.01 is considered highly significant. 
 
Table (2): Comparison of different laboratory parameters between control group and normoalbuminuric 
diabetic group 

Parameter 
Control group 

(N=20) Mean ± SD 
Normoalbuminuric diabetic 
group    (N= 20)  Mean ± SD 

t p 

Age (years) 50.8 ± 10.9 52.9 ± 6.0 0.96 >0.05 
Fasting Blood Glucose (mg/dl) 86.3 ± 8.8 165.6 ± 26.1 10.8 <0.001 

S. Creatinine (mg/dl) 0.6 ± 0.1 0.6 ± 0.1 ----- ----- 

Total cholesterol (mg/dl) 98.3 ± 8.6 163.9 ± 27.4 10.4 <0.001 
Triglycerides (mg/dl) 76.7 ± 7.8 90.2 ± 30.2 1.95 <0.05 

HDL-cholesterol (mg/dl) 74.1 ± 17.5 38.1 ±10.1 8.0 <0.001 

LDL-cholesterol (mg/dl) 49.1 ± 4.4 82.1 ± 13.5 4.95 <0.001 

HbA1C(%) 4.9 ± 0.5 8.0 ± 0.7 20.6 <0.001 

sRAGE (pg/ml) 1452.1 ± 854.7 1050 ± 410 1.9 <0.05 
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Parameters including fasting blood glucose, 
total cholesterol, triglycerides, LDL-cholesterol and 
HbA1C were significantly higher in 
normoalbuminuric diabetic than control group while 

HDL-cholesterol and sRAGE were significantly 
lower in normoalbuminuric diabetic than control 
group. 

 
Table (3): Comparison of different laboratory parameters between control group and microalbuminuric 
diabetic group. 

Parameter 
Control group (N=20) 

Mean ± SD 
Microalbuminuric diabetic group 

(N= 40)   Mean ± SD 
t p 

Age (years) 50.8 ± 10.9 51.5 ± 5.5 0.33 >0.05 
Fasting Blood Glucose (mg/dl) 86.3 ± 8.8 173.8 ± 35.4 13.2 <0.001 
S. Creatinine (mg/dl) 0.6 ± 0.1 0.97 ± 0.2 7.8 <0.001 
Total cholesterol (mg/dl) 98.3 ± 8.6 215.4 ± 46.6 11.1 <0.001 
Triglycerides (mg/dl) 76.7 ± 7.8 152.3 ± 61.5 5.5 <0.001 
HDL-cholesterol (mg/dl) 74.1 ± 17.5 27.1 ±9.2 11.2 <0.001 
LDL-cholesterol (mg/dl) 49.1 ± 4.4 106.8 ± 25.1 10.1 <0.001 
HbA1C(%) 4.9 ± 0.5 11.2 ± 0.8 42 <0.001 
sRAGE (pg/ml) 1452.1 ± 854.7 858.3 ± 488.7 5.1 <0.05 
 

Parameters including fasting blood glucose, 
S. creatinine, total cholesterol, triglycerides, LDL-
cholesterol and HbA1C were significantly higher in 
microalbuminuric diabetic than control group while 

HDL-cholesterol and sRAGE were significantly 
lower in microalbuminuric diabetic than control 
group. 

 
Table (4): Comparison of different laboratory parameters between normoaluminuric and microalbuminuric 
diabetic subgroups.  

Parameter 
Normoalbuminuric diabetic 

group 
(N= 20)  Mean ± SD 

Microalbuminuric diabetic 
group 

(N= 40)   Mean ± SD 
t p 

Age (years) 52.9 ± 6.0 51.5 ± 5.5 0.88 >0.05 
Fasting Blood Glucose 
(mg/dl) 

165.6 ± 26.1 173.8 ± 35.4 0.92 >0.05 

S. Creatinine (mg/dl) 0.6 ± 0.1 0.97 ± 0.2 9.55 <0.001 

Total cholesterol (mg/dl) 163.9 ± 27.4 215.4 ± 46.6 5.37 <0.001 
Triglycerides (mg/dl) 90.2 ± 30.2 152.3 ± 61.5 5.24 <0.001 
HDL-cholesterol (mg/dl) 38.1 ± 10.1 27.1 ±9.2 4.07 <0.001 
LDL-cholesterol (mg/dl) 82.1 ± 13.5 106.8 ± 25.1 4.95 <0.001 
HbA1C(%) 8.0 ± 0.7 11.2 ± 0.8 21.3 <0.001 
sRAGE (pg/ml) 1050 ± 410 858.3 ± 488.7 1.61 <0.05 
 

Parameters including S. creatinine, total 
cholesterol, triglycerides, LDL-cholesterol and 
HbA1C were significantly higher in microalbuminuric 
diabetic than normoalbuminuric diabetic groups while 
HDL-cholesterol and sRAGE were significantly 
lower in microalbuminuric diabetic than 
normoalbuminuric diabetic groups. 

There was a positive significant correlation 
between sRAGE and HDL-cholesterol. 

There was a negative significant correlation 
between sRAGE and creatinine, total cholesterol, 
triglycerides, LDL-cholesterol HbA1C and 
microalbumin.  
 
 

Table (5): Correlation coefficients (r) & 
probability value (p) between sRAGE and other 
parameters among type 2 diabetic patients group: 

Parameters 
sRAGE 

r p 
Age (years) 0.0496 >0.05 
FBS (mg/dl) 0.084 >0.05 
S. creatinine (mg/dl) -0.349 <0.05 
Total cholesterol (mg/dl) -0.804 <0.001 
Triglycerides (mg/dl) -0.656 <0.01 
HDL-C (mg/dl) 0.719 <0.001 
LDL-C (mg/dl) -0.817 <0.001 
HbA1C(%) -0.554 <0.01 
Microalbumin (mg/l) -0.545 <0.01 
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4. Discussion: 
Advanced glycation is one of the pathways by 

which cellular injury is induced in diabetes and lead 
to formation of advanced glycation end products 
(AGEs). There is substantial evidence to support the 
involvement of advanced glycation end-products 
(AGE) binding to its receptor (RAGE) in the 
development of diabetic microvascular complications 
as atherosclerosis and nephropathy (12). 

The comparative study of serum creatinine 
among the studied groups showed a significant 
increase in the serum level of creatinine in type 2 
diabetic group as compared to the control group 
(p<0.001), and significant increase in the serum level 
of creatinine in  microalbuminuric diabetic group as 
compared to normoalbuminuric diabetic group 
(p<0.001) and control group (p<0.001). These results 
showed increased serum level of creatinine with the 
progression of diabetic nephropathy but it was within 
normal range in normoalbuminuric and control group. 
      The results of creatinine among the studied 
groups were in agreement with many 
investigators(13,14). They demonstrated that, increased 
serum level of creatinine in microalbuminuric 
diabetic patients as a marker of diabetic nephropathy 
than normoalbuminuric diabetic patients.  

In this study, there is a significant difference 
in serum levels of lipid profile in microalbuminuric 
diabetic group compared to normoalbuminuric 
diabetic group (p<0.001) and control group 
(p<0.001). 

The results of lipid profile among the studied 
groups were in agreement with many investigators (15-

18). They demonstrated that diabetic dyslipidemia is 
characterized by an elevation of TG and a reduction 
in HDL-C in type 2 diabetes mellitus. Also they 
reported that serum total cholesterol and LDL-C may 
be elevated in type 2 diabetic patients and are 
considered as cardiovascular risk factors in type 2 
diabetes mellitus. 

In the present work, comparative study of 
HbA1C as a marker of glycemic control among 
studied groups showed poor glycemic control state in 
microalbuminuric diabetic patients compared with 
normoalbuminuric diabetic patients. 

The present study showed significant 
decrease in serum  level of sRAGE in diabetic group  
compared to control group (p<0.001). This is in 
agreement with Basta et al.(19) who reported that 
plasma sRAGE levels were diminished in type 1 and 
type 2 diabetes and correlated inversely with intima-
media thickness, suggesting a protective role of high 
sRAGE levels in the development  of late vascular 
complications. 
 These findings go on line with another study 
performed by Grossin et al.(20), they found that 

patients with renal and retinal complications had 
significantly lower blood levels of sRAGE compared 
with patients without complications. 

Glomerular hyperperfusion and renal 
hypertrophy occur in the first years after the onset of 
DM and are reflected by an increased glomerular 
filtration rate (GFR). Before the onset of overt 
proteinuria, there are various renal functional changes 
including renal hyperfiltration, hyperperfusion, and 
increasing capillary permeability to macromolecules 
then diabetic nephropathy develops(21). In this study, 
the patients with type 2 diabetes were subdivided into 
2 subgroups (normoalbuminuric and 
microalbuminuric diabetic patients) according to 
urinary microalbumin excretion, and the study 
showed a significant negative correlation of sRAGE 
with microalbuminuria in patient with type 2 diabetic 
nephropathy at the early stage. 

The comparative study of sRAGE among the 
studied groups showed significant decrease in 
sRAGE in microalbuminuric diabetic patient 
(p<0.001) than normoalbuminuric diabetic patient, 
and decrease in sRAGE level in microoalbuminuric 
diabetic patients than control group. 
        These findings go online with many studies as 
Tan (22) who found that serum sRAGE levels and 
circulating AGEs are associated with the severity of 
nephropathy in type 2 diabetic patients, and  Bruno 
et al.(23) also reported that low sRAGE with high 
CML-protein levels in diabetic patients developed 
severe diabetic complications and  patients with 
higher sRAGE levels did not exhibit vascular 
complications. 

Another study made by Humpert et al.(24) 
showed that plasma sRAGE was associated with 
albumin excretion in type 2 diabetic patient. Hence, 
they reported that plasma sRAGE levels might 
represent an early marker of microvascular 
dysfunction and diabetic nephropathy in type 2 
diabetes. Also previous reports stated an inverse 
correlation of intima-media thickness with sRAGE 
levels in type 1 and type 2 diabetes (25). 

This study showed that sRAGE was negatively 
correlated with HbA1C and its level was significantly 
higher (p<0,05) in good glycemic control diabetic 
patients compared  with lower level of sRAGE  in 
poor control glycemic patients. These results revealed 
that sRAGE is inversely associated with HbA1c as a 
marker of glycemic control in diabetic subject. This is 
in agreement with Nakamura et al.(26) who found  
that sRAGE was inversely associated with HbA1c in 
their diabetic subjects. 

On the other hand Yamagishi et al.(27) 
suggested that endogenous sRAGE may capture and 
eliminate circulating AGEs and decrease its serum 
levels. However, AGEs up-regulate tissue RAGE 
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expression and endogenous sRAGE could be 
generated from the cleavage of cell surface RAGE, so 
sRAGE may be positively associated with circulating 
AGEs and HbA1c ( as one of the early glycation 
products) by reflecting tissue RAGE expression. 

Basta et al.(10) also found that circulating 
soluble receptor for advanced glycation end products 
is inversely associated with glycemic control and 
S100A12 protein as plasma level of sRAGE is down-
regulated in chronic hyperglycemia; among its 
ligands, S100A12 protein. 

The present study also showed that, low 
serum sRAGE levels were associated with 
hyperlipidemia as there was a significant negative 
correlation with s.cholesterol, s.triglyceride and LDL-
C, and  a significant  high positive correlation with  
HDL-C among diabetic group. Lehmann et al.(28), 
demonstrated that type 2 diabetes patients with a state 
of chronic hyperglycemia, and glucose-dependent 
processes are likely to be involved in the 
pathogenesis of diabetic complications, including 
nephropathy. Glucose-induced tissue injury may be 
mediated by generation of advanced glycated proteins 
which have been implicated in nephropathy.  

In conclusion, the present study found that 
sRAGE blood levels are lower in diabetic patients 
who have renal complications, supporting the 
hypothesis that sRAGE, by limiting the interaction of 
AGE with cell membrane RAGE, can protect vessels 
against AGE toxicity. Thus, stimulation of sRAGE 
production should be considered as a potential 
therapeutic target in diabetes and AGE-related 
vascular disease. 
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Abstract: The frequency, temperature and composition dependence of ac resistivity ac, dielectric constant ε' and 
dielectric loss ε'' of Cu0.5Zn0.5NdxFe2-xO4 ferrites (where x= 0.0, 0.02, 0.04, 0.06, 0.08 and 0.1) have been studied 
at low frequency range. For all samples, ρac, ε' and ε'' are found to decrease with increasing the frequency. The 
composition dependence of ρac, ε' and ε'' shows that, generally, ρac increases while both ε' and ε'' decrease with 
increasing x. The obtained results are satisfactorily explained using the non uniform model of Koops. 
[Samy A. Rahman, W.R. Agami and M.M. Eltabey. Frequency, Temperature and Composition Dependence 
of Dielectric Properties of Nd3+ Substituted Cu-Zn Ferrite. Life Sci J 2012;9(4):1630-1634] (ISSN:1097-
8135). http://www.lifesciencesite.com. 249 
 
Key words: ferrites, dielectric properties  
 
1. Introduction 

Ferrites are well known dielectric materials 
which are useful in microwave applications. It is 
known that the intrinsic properties of ferrites depend 
on their chemical composition, heat treatment and 
type of additive or substituted ions [1]. The dielectric 
properties depend on the doping level as well as the 
valence of substituted ions. The effect of substitution 
and addition of different ions on the magnetic and 
electrical properties of Cu-Zn ferrite have been 
studied by several authors [2, 3]. Moreover, the 
influence of Nd oxide substitution on the magnetic 
properties of Cu-Zn ferrite was studied by members 
of our lab [4]. As an extension of these studies, this 
paper aimed to study the effect of Nd3+ ion 
substitution with different concentrations on the 
dielectric properties of Cu-Zn ferrite. As we aware, 
such a work was not previously studied. 

 
2. Experimental techniques 

Ferrite samples with the chemical formula 
Cu0.5Zn0.5NdxFe2-xO4 (x= 0.0, 0.02, 0.04, 0.06, 0.08 
and 0.1) were prepared by the usual standard ceramic 
method. X-ray diffraction identification, the density 
and porosity were performed. More details about the 
samples preparation and characterization are given 
elsewhere [4]. For measuring the electrical 
resistivity, the sample’s surfaces were rubbed with 
silver paste as a contact material. Parallel 
capacitance (Cp) was measured using PM 6304 LCR 
meter. The real part of the dielectric constant (ε') was 

calculated using the formula [5] 
A

dC

o

p


 '   , where 

d is the thickness, A is the cross-sectional area of the 
sample and εo is the permittivity of free space (εo = 
8.85x10-12 F/m). The ac resistivity (ac) was 
measured using the two probe method and hence the 
dielectric loss tangent (tanδ) and the imaginary part 

of the dielectric constant ε'' were obtained from the 

relations 



tan'

1

o

ac   and  tan'' '  , 

where ω is the angular frequency = 2πf. The 
parameters ac, ε' and '' were measured in the 
frequency range (100 Hz to 100 kHz) from room 
temperature up to 500 K. 

 
3. Results and Discussion 

X-ray diffraction patterns showed that all 
investigated samples have cubic spinel phase [4]. 
Although we replace Fe3+ ion (radius=0.64 Å) by the 
larger ion Nd3+ (radius=1.08 Å), the lattice parameter 
remained nearly constant. This was attributed to the 
change of the oxygen parameter by the Nd3+ 
substitution, such that the ionic radius of the 
octahedral B-site seems to increase at the expense of 
the tetrahedral A-site [4]. 

 
3.1 Frequency dependence of the dielectric 
properties 
3.1.1. ac resistivity 

The variation of the ac resistivity (ρac) with 
frequency (f) is illustrated in Figure (1) for 
Cu0.5Zn0.5NdxFe2-xO4 samples. It is obvious that ρac 
decreases with increasing f. Similar trend has been 
reported for different ferrites [5, 6]. This behavior 
could be explained in view of Koops's model [9]. 
According to this model, the polycrystalline ferrite is 
considered to be composed of two layers; grains and 
grain boundaries. The grains are large and of low 
resistive material, ρ1. The grain boundaries are thin 
and of high resistive material, ρ2. Following Koops's 
model, the total impedance ρ could be written as    
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where the superscripts 0 and ∞ refer to low and high 
frequency values respectively and τ is a relaxation 
time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (1) Variation of the ac resistivity (ρac) with 

frequency (f). 
 

 According to Koops's assumptions that ρ2 >> 
ρ1, h <<1 (where h is the ratio of the grain boundary 
thickness to the grain thickness) and hρ2 > ρ1, one 
can write the total impedance as 

)/(1 2
21

2
1

hb

h







  

where b is a constant [8]. Thus, at very low 

frequency, the impedance 
0  is given by  

21  ho   

According to the assumption that hρ2 > ρ1, then 
the impedance at low frequency results mainly from 
the resistivity of the grain boundaries which have 
high resistivity. According to the above discussion, it 
is clear that Koops's model explains satisfactorily the 
frequency dependence of the resistivity of our 
investigated samples. 

On the other hand, it was suggested that the 
conduction mechanism in ferrites is due to electron 
hopping between Fe2+ and Fe3+ [5]. The increase in 
frequency enhances the electron hopping frequency 
and hence increases the conductivity i.e. decreases 
the resistivity. 

  
 3.1.2 Real part of the dielectric constant 

Figure (2) shows the frequency dependence of 
the real part of dielectric constant ε' for 
Cu0.5Zn0.5NdxFe2-xO4 samples. Increasing the 
frequency, it can be seen that ε' initially decreases by 
a small rate at low frequencies then it decreases by a 
rapid rate at high frequencies within our range. In 
fact, the decrease of ε' with increasing frequency was 
reported by several authors for different ferrites [9-
11]. Moreover, the similarity  between the frequency 
dependence of both the resistivity and the real part of 
the dielectric constant allows supposing that both 
parameters have the same origin [5, 12].This means 
that the dielectric properties are mainly governed by 
the conduction mechanism in ferrites [5], wherein 
the electron hopping takes place. The electron 

exchange between Fe3+ and Fe2+ gives local 
displacements of electron which induces polarization 
in ferrites. Therefore, at low frequency, where the 
electron hopping can match the frequency of the 
applied field, the dielectric constant has a maximum 
value.  By increasing the frequency of the applied 
field, the electron exchange cannot follow the 
alternating field and so the dielectric constant 
decreases [13]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. (2) Frequency dependence of the real part of the 
dielectric constant ε'. 
 
3.1.3 Imaginary part of the dielectric constant 

The variation of the imaginary part of the 
dielectric constant '' (which represents the dielectric 
loss) with frequency f is shown in Figure (3). It can 
be seen that '' decreases continuously with 
increasing the frequency. Such a decrease in '' could 
be discussed as follows. The electric dipole loss 
which results from the dipole orientation (relaxation) 
decreases, especially at high frequencies, as the 
dipole orientation can not follow the applied field 
frequency. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Fig. (3) Variation of the imaginary part of the 

dielectric constant '' with frequency. 
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3.2 Composition dependence of the dielectric 
       properties 
 Figure (4) represents the composition 
dependence of ρac along with the porosity P%, ε' and 
'' (at a frequency=10 kHz) for Cu0.5Zn0.5NdxFe2-xO4 
samples. This figure shows that ρac generally 
increases with Nd concentration (x). The main 
factors that affect the resistivity in ferrites are the 
amount of Fe2+ ions and the porosity. It was found by 
many authors that the electrical resistivity is 
inversely proportional to the amount of Fe2+ ions as 
the decrease of Fe2+ ion concentration limits the 
hopping probability between Fe3+ and Fe2+ ions [14, 
15]. Furthermore, the resistivity is directly 
proportional to the value of porosity because the 
increase of porosity hinders the motion of charge 
carriers [16]. For our samples, it can be seen that the 
increase of Nd content is on the expense of the iron 
concentration. So, as the Nd content increases, there 
is a continuous reduction of Fe2+ ion content, i.e. the 
decrease of the carrier concentration. This leads to 
increase the resistivity. Moreover, the increase of 
porosity causes the mobility of the carriers to 
decrease which enhances the resistivity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (4) Composition dependence of ρac, ε' and '' 

(f=10 kHz). 
 
On the other hand, ε' and '' have almost a 

reverse trend to ρac which has been reported for Li-
Mg [17], Li-Cd [18] and Li-Ti [19] ferrites. This 
reverse trend of ε' with ρac for our investigated 
samples could be explained on the basis of the 
relation between the mobility μ of the electron 

hopping and resistivity 



ne

1
 . Increasing the Nd 

content decreases the electron exchange between 
Fe2+ and Fe3+ ions, i.e. the mobility becomes small 
and then this leads the resistivity to increase. 
Meanwhile such a decrease in the electron hopping 
causes the polarization to decrease i.e. ε' decreases.  
 

Furthermore, the reverse behavior of ε'' with 
ρac is expected as the increase of resistivity decreases 
the loss ε'' and vice versa which is in a good 

agreement with the relation [5]   



o

ac ''

1
  

 
3.3 Temperature dependence of the dc resistivity 

Figure (5) illustrates the variation of the dc 
resistivity dc with the temperature for all samples. It 
is obvious that the electrical resistivity decreases 
with increasing temperature, i.e. the resistivity 
exhibits a normal semiconducting behavior. This 
could be described by the well known relation [20].  











KT

E
o

 exp

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (5) Temperature dependence of the dc resistivity 

ρdc for the sample of x=0.02. (other samples 
are plotted inside the inset) 

 
       where o is a constant, E is the activation 
energy of the resistivity, K is Boltzmann's constant 
and T is the absolute temperature. Moreover, one can 
notice that each curve could be divided into three 
regions. Each region has different activation energy 
(E). The first region ranged from room temperature 
up to nearly 360 K. The conduction phenomenon in 
this region is attributed to the presence of impurities 
i.e. extrinsic conduction mechanism [21-23]. The 
formation of such impurities is due to the oxygen 
loss during the sintering process. The loss of oxygen 
leads to the formation of Fe2+ ions on the account of 
Fe3+ ions for charge compensation. These Fe2+ ions 
act as donor centers [24]. On the other hand, the 
transition temperatures, T, between the second and 
third regions have values that agree well to the 
determined values from the magnetic measurements 
Tc [4]. Therefore, the change in the activation energy 
at T could be attributed to a magnetic transition 
from the ferrimagnetic to the paramagnetic state. The 
effects of the magnetic transitions on the electrical 
properties of ferrites were reported by many authors 
[21-23].  
 



http://www.lifesciencesite.com                         )                                               42012;9( Life Science Journal 

1633 
 

250 300 350 400 450 500 550

0

1000

2000

3000

4000

5000

f = 10 kHz

 '

T (K)

 x=0.0
 x=0.02
 x=0.04

 x=0.06
 x=0.08
 x=0.1

250 300 350 400 450 500 550

-20

0

20

40

60

80

100

120

140

160

180

200

220

240

f = 10 kHz

 '
'

T (K)

 x=0.0
 x=0.02
 x=0.04
 x=0.06
 x=0.08
 x=0.1

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

III

II

I

 

 1 kHz
 5 kHz
 10 kHz
 20 kHz
 100 kHz

L
o

g
 

a
c
 (


.c
m

)

(1000/T) (K
-1
)

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4

4

6

8

 

 

 x=0.0
 x=0.02
 x=0.04
 x=0.06
 x=0.08
 x=0.1

3.4 Temperature dependence of the dielectric 
properties 
3.4.1. ac resistivity 
 Figure (6) illustrates the variation of the ac 
resistivity ac with the temperature at different 
frequencies for the unsubstituted sample as an 
example. It is obvious that ac has similar behavior as 
dc. So, the temperature dependence of ac could be 
discussed on the same way as dc. In fact, our all 
investigated samples show the same trend. This can 
be noticed from the inset of Figure (6) that shows the 
temperature dependence of the ac resistivity for all 
investigated samples at f= 10 kHz. Moreover, 
generally, the dispersion of ac resistivity decreases 
with increasing the temperature for all samples. This 
behavior was detected for many other ferrites [25]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (6) Temperature dependence of the ac resistivity 
ρac at different frequencies for the sample 
Cu0.5Zn0.5Fe2O4. (the inset shows the temperature 
dependence of  the ac resistivity ρac, at f= 10 kHz, for 
all samples.) 
 
3.4.2. Real part of the dielectric constant 
 The temperature dependence of ε' is shown 
in Figure (7) for all samples (at f= 10 kHz). From the 
graph, it can be seen that ε' initially increases up to a 
certain transition temperature beyond which the 
value decreases. Such a temperature variation of ε' 
was reported earlier for many ferrites [26]. This 
behavior can be explained as follows: at relatively 
low temperature, the charge carriers on most cases 
can not orient themselves with respect to the 
direction of the applied field, therefore, they possess 
a week contribution to the polarization and ε'. As the 
temperature increases, the bound charge carriers get 
enough excitation thermal energy to be able to obey 
the change in the external field more easily. This in 
turn enhances their contribution to the polarization 
leading to an increase of ε' [25]. Moreover, the 
values of the transition temperature are in good 
agreement with those obtained for Curie 
temperatures from the dc resistivity measurements. 
This suggests that these changes are accompanied 
with the magnetic transition from the ferrimagnetic 

(ordered) state to the paramagnetic (disordered) state 
[27].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (7) Temperature dependence of ε' (at f= 10 kHz) 

for all samples. 
 
3.4.3. Imaginary part of the dielectric constant 
 The variation of ε'' with temperature for all 
samples (at f= 10 kHz) is illustrated in Figure (8). 
One can notice that ε'' increases continuously with 
increasing temperature. This result is in a good 
agreement with the decreasing resistivity with 
temperature on the same way of the above discussion 
in section (3.2). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. (8) Temperature dependence of ε'' (at f= 10 kHz) 

for all samples. 
 
Conclusion 
1. ρac, ε' and ε'' decrease with increasing frequency 

for all samples. 
2. ε' and '' have almost a reverse trend of ρac with 

increasing the Nd concentration.  
3. The substitution with Nd ions generally 

improves the dielectric properties of Cu-Zn 
ferrite which are promising results for different 
applications. 
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Summary: Iranian native hens are a valuable genetic resource, due to their adaptability to harsh conditions of 
husbandry and environment in rural area. The genetic parameters for various traits of economic importance were 
studied in an Iranian Native chicken population under short term selection for egg production and body weight for 
over 2 years. The parameters studied were body weight at day old (BW1), 8 weeks (BW8) and 12 weeks (BW12), 
the weight of first egg (EGGW1) and egg weight at 30 weeks of age (EGGW30), the average number of stock eggs 
per day (EGG/DAY). They showed mostly moderate to high heritability estimates. Higher heritability estimates were 
obtained for body weight traits. Therefore, selection for body weight traits before mature age will result in gain in 
egg weight traits and it will be useful for breeding plans. The average inbreeding coefficients for all birds were and 
ranged from zero to 0.15. In this population, 34.5% of birds were inbred, with a mean inbreeding coefficient of 0.28.  
Inbreeding as variable has no significant effect on EGGW1; however, age of sex maturity as variable has significant 
effect (p<0.001) on EGGW1.  
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Introduction 

Increased rates of inbreeding in selection 
programmes may have an important effect on medium 
and long-term response to selection and reproductive 
performance through reduction in genetic variability, 
inbreeding depression and reduced probability of fixing 
favorable genes. Artificial selection generally results in 
larger variances of family size and reduced effective 
population sizes. This can be particularly important in 
small highly selected nucleus populations and when 
selection is based on estimated breeding values from 
index or best linear unbiased predictions (BLUP) with 
the animal model (Caballeroet al., 1996). 

Crossbreeding and selection are two based 
alternative approaches in genetic improvement of 
livestock and poultry. Crossbreeding leads to the 
creation of more heterozygotes and in consequence to 
greater genetic variation of population. By contrast, 
selection determines both genetic gain and inbreeding 
rate. The inbreeding effects include increased 
homozygosity, a higher risk for the incidence of lethal 
or deleterious recessive alleles, and decrease in 
performance and fitness traits (Szwaczkowski et al., 
2003). 

Native chickens are important in some rural 
areas. They usually produce meat and eggs without 
extra feed, only picking food. Improving their 
economical traits, such production efficiency would 
save these genetic resources. Since chickens under rural 
production systems are kept both for meat and egg 

production selection for genetic improvement of local 
chickens should seek to improve the two traits 
simultaneously (Nasr et al.,2012). 

Identification of genes determining the 
expression of economically important traits of plants 
and animals is a main research focus in agricultural 
genomics. Most of these traits are characterized by a 
wide variability of the expression of genes at certain 
loci called quantitative trait loci (QTL). 
Characterization of the chromosomal regions carrying 
QTL can be applied in marker-assisted Selection 
(MAS) to improve breeding efficiency (Alexei et al., 
2010). 

The usefulness of molecular genetics tools as; 
microsatellites in estimating genetic relatedness and 
diversity in chickens have been demonstrated in a 
number of native breeds, inbred strains and in 
commercial lines. Shahbazi et al (2007) represents the 
first results from the selection and evaluation of five 
polymorphic microsatellite markers for the genetic 
assessment of five native chicken populations (Gallus 
domesticus) in Iran. The lowest heterozygosity is found 
in the Isfahan population (62%) and the greatest in the 
populations from West Azerbaijan and Mazandaran 
(79%). The results showed that the genetic diversity of 
Isfahan native chicken population was richer than the 
other populations. Thus, molecular linkage maps in 
combination with powerful statistical methods facilitate 
the genetic dissection of complex traits, and the chicken 
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is ideally suited for this task due to the relatively short 
life cycle and large number of progeny.  

Age at sexual maturity, number of eggs, egg 
weight and body weight at 8th week of age are among 
most important traits for improving economical 
efficiency of Iranian native fowl (Kianimanesh & 
Nejati, 2009). Although natural selection is the great 
evolutionary force that fuels genetic change in all living 
beings, selection at the long term has important effects 
such as increased inbreeding and decreased genetic 
variation. However, changes in average of production 
traits and population response in breeding 
programmers’ after a few generations of selections 
depended on accuracy and intensity of selection, 
effective population size and the rate of inbreeding 
(Bahmanimehr, 2012). 

Kamali et al. (1995; 2007) has been used, 
different methods of selection index for selection of 
economic traits in Iranian indigenous hens. On the 
other hand, most of the estimates have been obtained 
through traditional estimation methods, but only very 
few of these were based on restricted Maximum 
Likelihood (REML) methodology and animal models. 
Best Linear Unbiased Prediction(BLUP) in animal 
model has been used more and more for selection in 
most species of farm animals. For this purpose 
estimates of genetic parameters in the base population 
are required. 

The aim of this study is to estimation of 
inbreeding effects by using genetic parameters as; 
genetic, phenotypic and environment correlations 
variation, heritability, and correlation among several 
important economic traits and inbreeding effects on 
selection of these traits under short term selection in the 
native chickens of the Fars province of Iran. 
Materials and Methods 

In this project, data on 14,250 Iranian native 
chicken, belonging to The Breeding Center of Fars 
Native Chicken, from 7th to 11th generation were used 
to estimate the genetic parameters of six economic 
traits. All laying native birds were from a small 
population selected for individual phenotypic value of 
body weight at 12 weeks of age (BW12) and egg 
numbers (EN) during the first 12 weeks of laying 
period. In the first generation, eggs were randomly 
collected from rural areas and hatched to constitute the 
base population. Parents were selected on the basis of 
BW12 and EN. Cocks were selected on the basis of 
BW12 and the production of their sisters.  

Selection procedures were continued for the 
next generations based on estimated breeding value and 
calculated genetic and environmental parameters using 
best linear unbiased prediction (BLUP) in an animal 
model. A pedigree file of 14,250 birds were used to 
calculate genetic and environmental parameters on 
some economically traits as; body weight at day old 

(BW1), body weight at 8 weeks (BW8), body weight at 
12 weeks (BW12), the weight of first egg (EGGW1) 
and egg weight at 30 weeks of age (EGGW30) as well 
as the average number of stock eggs per day 
(EGG/DAY). The birds were maintained under uniform 
management conditions as far as possible.  

A pedigree file collected on birds was used to 
calculate the inbreeding coefficient and their influence 
on these traits. The number of inbred individuals and 
mean inbreeding coefficients over generations are 
presented in Table 3. A null inbreeding level in the 7th 
generation was influenced by available pedigree 
information (birds from generation 7 were treated as 
base). Generally, in the next generations, the inbreeding 
rates increased, as the number of inbred individuals 
increased. Estimated genetic parameters on this 
population of a previous study of ours (Bahmanimehr, 
2012) has used  mixed model least squares, animal 
model and maximum likelihood whereby the variance 
components were partitioned into those of the traits and 
generations to design the fitted models of the 
inbreeding effects. The genetic and phenotypic 
correlations between six traits were re-estimated from 
variance and covariance component analysis. Also 
according to regression coefficient of inbreeding on 
generation in different traits Statistical models for 
inbreeding effects on body weight traits and egg 
production traits were designed: 

)()( 211 InbFbAY            

)()()(
3212 AgebInbFbAY   

Where 1Y – vector of observed values of the 

weight traits, 2Y – vector of observed values of the egg 

traits, A – fixed effects on traits, 1b ، 2b  and 3b  – 

regression coefficient of generation, inbreeding and 
age of sexual maturity respectively. 
Results  

 The heritability for economic traits in the 
animal model studied was reported in a previous study 
(Bahmanimehr, 2012) are presented in Table 3. The 
regression coefficient (b2) of age at maturity on first 
egg weight was 0.164; meaning that each day increase 
in age of sex maturity corresponded to 0.164 g gain on 
the first egg weight. In addition, the regression 
coefficient of age of sex maturity on egg weight at 30 
weeks of age was 0.051, i. e. each day increase in age 
of sexual maturity corresponded to 0.051 g increase on 
the egg weight at 30 weeks of age. 

The genetic, phenotypic and environmental 
correlation between economic traits of this population 
studied on previous paper (Bahmanimehr, 2012) is 
presented in Table 2. There was a positive genetic 
correlation between weight traits and egg weight traits 
was also reported (Bahmanimehr, 2012). Higher 
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estimates were obtained for BW1 and EGGW30 (0.64). 
However, the genetic correlation between body weight 
traits and number of eggs was negative. Also the 
moderate to high positive correlation estimates 
obtained between BW8 and BW12 agreed with the 
general observation that body weight at all ages is 
highly heritable and are positively correlated ( 
Ghorbani et al., 2007). 

The positive correlation observed between 
BW1 and EGGW30 and negative genetic and 
phenotypic correlations obtained between EGGW30 
and EGG/DAY,  indicated that chickens that attain 
higher body weight at the first day would lay bigger 
eggs. However, the negative genetic and phenotypic 
correlation obtained between number of eggs per day 
and all body weight traits suggest that the relationship 
could become more antagonistic during the process of 
selection. From the total 14520 birds in this population, 
9510 birds were not inbred. Among them 2731 birds 
with zero inbreeding belonged to 7th generation due to 
uncertain parents and common ancestors as base 
population.  

The number of inbred birds of this population 
was 5010. The inbreeding coefficients in inbred birds 
was between 0.0019 and 0.15 that average inbreeding 
coefficients in total population 0.0096 and in inbreed 
birds 0.028 estimated.  

Inbreeding coefficients from 7th to 11th 
generations is presented in the Table 4. In the 7th 
generation inbreeding was estimated to be zero due to 
selected as base population. Despite the increased 
inbreeding coefficient from 7th to 11th generations, the 
inbreeding was low because only 34.5% percent of the 
population was inbred (inbreeding between 0 and 0.15). 
It led to worry of planners from increasing the 
inbreeding that forced them to avoid the mating of 
relatives. 

The average inbreeding coefficient of first six 
generations of this population of the breeding 
programme was 0.048, estimated and reported by 
Ghorbani et al (2007). They also demonstrated 1% 
increasing in inbreeding in the population, causing 0.50 
and 0.51 g decrease respectively in BW12 and egg 
production also increase 0.3 in age of sex maturity and 
0.03 in egg weight of and for each bird. 

Regression coefficients of inbreeding and 
BW1, BW8, BW12 were estimated to be –0.09, 0.6 and 
1.018 respectively. This regression coefficient was 
estimated -0.03 and -0.12 respectively for egg weight 
traits as EGW1 and EGGW30 while in contrast 
regression coefficient of inbreeding and EGG/DAY 
was estimated 0.00016 that despite of positive is so 
low.   
 These results demonstrate 0.09 and 0.12 g 
decrease respectively in BW1 and BW8 per one percent 
increasing in inbreeding. Generally this increasing and 

decreasing is еextremely low due to very small change 
of inbreeding in each generation also small numbers of 
inbreed birds in the population. Present of production 
records of large numbers of non inbreed birds (65.5 
percent of total population was non inbreed due to 
uncertain parents and common ancestors) probably 
caused estimation of low regression coefficient of 
inbreeding and production traits. 
Conclusion 

In designing a breeding programme, the 
number of individuals producing the next generation 
could affect stock performance. In addition, in 
evaluating of breeding programme some one should 
calculate the effect of inbreeding rate on performance 
traits in order to avoid misjudgments on the amount of 
progress in economical traits. 

For improving the economic traits, the 
selection protocol is the main and first point of 
attention. Positive genetic correlation between body 
weight traits and egg weight traits (table 3) is an 
evidence of genetic potential of broilers to weight gain. 
Also negative correlation between body weight traits 
and egg number likewise is evidence to genetic 
potential of layers to produce more egg per year. 
 Inbreeding could use for determining the 
undesirable genes by low frequency in the mixed 
flocks. These undesirable genes almost always are 
recessive and their effects have covered by dominant 
alleles. Except of sex influenced traits, recessive alleles 
had not phenotypic expression while they are 
heterozygous thus, for their expression should appear 
homozygous genotype and it could removed from the 
population by increasing the inbreeding. 
 Inbreed mating has been used in most domestic 
species as a way to increasing the uniformity in the 
breeds particularly for a traits that has simple 
inheritance as feather color in the birds. Genetically 
relative individuals have equal breeding value due to 
common genes and further homogeny among them 
comparing the non relatives. Regression coefficient 
estimated for breeding value (BV) under fix effect of 
generation for economical traits in this population 
showed that, significant genetic improvement was 
obtained under selection for these traits. 
 In conclusion, this study showed, selection for 
body weight traits before mature ages will cause gain in 
egg weight traits and it will be useful in breeding plans. 
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Table 1. Estimated heritability and different Variances in the economic traits (Bahmanimehr, 2012) 

Log L 
 ****

2h  *** p2    ** e2  * a2  Traits 

-16460.6 0.56 0.012 7.98 3.498 4.482 BW1  

-64634.6 0.44 0.02 4736.05 5254.23 2090.82 BW8  

-71395.5 0.51 0.02 5254.83 5254.83 5536.86 BW12  

-20882.8  0.2  0.2 16.97 13.61 3.36 EGGW1  

-16413.5 0.56 0.022 9.93 4.36 5.57 EGGW30  

10893.8 0.15 0.025 0.12 0.11 0.19 EGG/DAY  

*Genetic (Additive) Variance; **Environmental Variance; ***Phenotypic Variance; ****Heritability  
 

Table 2. Genetic, phenotypic and environmental correlations between the economic traits 
Traits BW1 BW8 BW12 EGGW1 

Correlation 
ar  er  pr  ar  er  pr  ar  er  pr  ar  er  pr  

BW1 1 1 1          
BW8 0.34 0.09 0.22 1 1 1       
BW12 0.32 0.03 0.18 0.94 0.56 0.74 1 1 1    
EGW1 0.51 -0.13 0.094 0.4 0.05 0.16 0.34 0.07 0.19 1 1 1 

EG/DAY -0.07 -0.014 -0.031 0.02 -0.07 -0.04 -0.05 -0.07 -0.06 -0.11 0.02 -0.05 

ar : Genetic Correlation; er :  Environmental Correlation; pr : Phenotypic Correlation;  

Table 3. Inbreeding coefficient in different generations of chickens 
Generation No. of records  Average Min Max Standard deviation (Sd) 

G7 2731 0 0 0 0 
G8 2817 0.062 0 12.5 0.88 
G9 2997 0.285 0 12.5 1.408 
G10 2985 1.76 0 7.03 1.55 
G11 2981 2.6 0 15.04 1.58 

Table 4. Average of Traits in different Generations of chickens, paralelly to increased level of inbreeding  
Generation BW1 BW8 BW12 EGGW1 EGGW30 EGGDAY Inbreeding(F) 

G7 . 585.22 919.67 35.43 44.04 . 0 
G8 31.806 596.175 996.43 34.64 43.46 . 0.0621 
G9 34.673 609.94 955.52 33.43 43.5 0.7765 0.285 
G10 33.07 582.172 952.653 34.93 43.42 0.8007 1.756 
G11 32.273 646 1070.1 35.55 45.82 0.8086 2.598 
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Abstract: Aim:This study aimed to investigate epidemiological features of chronic kidney disease (CKD) and 
explore the correlation between CKD and metabolic syndrome (MS) among individuals ≥ 40 years old in urban 
populations of Henan Province, China. The broad purpose of the study was to improve the prophylaxis and 
treatment of CKD, reduce and defer the occurrence of end-stage renal disease, and provide evidence to support 
national public health and medical insurance strategies. Methods: This field epidemiology cross-sectional study 
followed a multistage stratified cluster random sampling strategy. The sampling frame consisted of urban residents ≥ 
40 years old, who resided in the cities of Zhengzhou, Jiaozuo, and Pingdingshan in Henan Province, China. 
Epidemiological data pertaining to CKD were collected by questionnaires, physical examinations, kidney damage 
tests, blood glucose and lipid measurements for all subjects and were analyzed by statistical methods. Results: A 
total of 4156 adults took part in the investigation and 3981 (95.7%; 40-89 years old) valid samples were obtained, 
including 2178 males and 1803 females (the male to female ratio was 1.21:1). The overall prevalence of 
hypertension and diabetes in the 3981 subjects was 15.04% and 5.76%, respectively. Participants with MS had 
higher prevalence of albuminuria and decreased estimated glomerular filtration rate (eGFR) than those without MS. 
Participants with hypertension had higher prevalence of albuminuria and prevalence of decreased eGFR than those 
without. Participants with abnormally high triglyceride (TG) levels had a higher prevalence of decreased eGFR than 
those without. Participants with abnormal carbohydrate metabolism had a higher prevalence of albuminuria than 
those without. Of those subjects who exhibited signs of individual MS components, i.e. hypertension, low 
high-density lipoprotein cholesterol (HDL-C), high TG, fasting blood glucose ≥ 5.6 mmol/L, and abnormally large 
waist circumference, the prevalence of CKD was 18.27%, 11.49%, 15.89%, 31.03% and 12.24%, respectively. In 
addition, participants with hypertension, high TG, or fasting blood glucose ≥5.6 mmol/L had higher CKD prevalence 
than those without. The prevalence of CKD increased as the number of MS components increased. 
Conclusions:,MS is a basic risk factor for CKD, and the risk of acquiring CKD increases with the increase of the 
number of MS components. 
[Shan Yan, Zhang Qian, Yang Shuying, Fan Shaolei, Liu Zhangsuo. A correlation study between metabolic 
syndrome and chronic kidney disease among populations older than 40 years. Life Sci J 2012;9(4):1639-1644] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 251  
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1.Introduction 

Chronic kidney disease (CKD) and end-stage 
renal disease (ESRD) arising from CKD have become 
significant public health problems worldwide due to 
their high incidence, poor prognosis and high costs of 
treatment. According to the 2007 annual report of the 
United States Renal Data System, about 85,000 people 
die from ESRD annually and kidney disease is the 
ninth leading cause of death in the United States  
(Miniño et al., 2007). In Asia, an epidemiological 
report showed that the CKD prevalence among adults 
older than 40 years in Beijing was 9.4%, and the 
associated risk factors were similar to the pattern 
observed in western countries( Zhang et al., 2007) .  

The contribution of diabetes and hypertension to 
the development of CKD was early recognized 
(Bomback et al., 2010; Fakhrzadeh et al., 2009). 
Recent studies have provided evidence that metabolic 

syndrome (MS) and its abnormal components, 
including obesity, hyperlipidemia and hyperuricemia, 
affect the generation and progression of CKD 
(Bomback et al., 2010; Fakhrzadeh et al., 2009).  

The present study followed a multistage stratified 
cluster random sampling strategy. The sampling frame 
consisted of urban residents aged 40 years or older, 
who resided in the cities of Zhengzhou, Jiaozuo, 
Pingdingshan and Kaifeng, all in Henan Province. 
Epidemiological data obtained by questionnaires, 
physical examinations, kidney damage tests, blood 
glucose and lipid measurements for all subjects were 
analyzed by statistical methods. The prevalence, 
awareness rate and associated risk factors of CKD were 
obtained in order to design future strategies aimed at 
national prevention and control of pandemic of CKD. 
2.Subjects and methods 
Study population 
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The target population consisted of urban residents 
≥ 40 years old, of Zhengzhou, Jiaozuo, Pingdingshan 
and Kaifeng in Henan Province from May 2007 to 
October 2009. Informed consent was obtained from all 
participants. The required statistical sample size (n) 
was calculated using following equation (HU,2006):  

n = 
 

2

1- )-(1

57.3













PPSin

t




 
in which, the test standard, α = 0.05, tα = 1.96;the 
allowable error, δ = 2%;P = 15.0%, as the estimated 
prevalence rate of CKD,according to literature analysis 
and the general population CKD prevalence rate 
(10.1% ~ 11.3% ). Following the formula ,sample size 
should be 4156 adults, of those 3981 the effective 
cases. For each participant, demographic characteristics 
and health history was collected using a questionnaire 
and an overall physical examination and laboratory 
tests were performed. 
Physical examination 

The physical examination included measurements 
of height, weight (in light clothing without coat, hat 
and shoes), and blood pressure (BP; using calibrated 
electronic and mercury sphygmomanometers). BP was 
first measured by an electronic sphygmomanometer. If 
the two measurements were higher than the diagnostic 
criteria, the mercury sphygmomanometer was used 
after 15 minutes of rest with the participant in a seated 
position. The body mass index (BMI) was calculated as 
weight (in kilograms) divided by height squared (in 
square meters). 
Laboratory tests 

After an overnight fast, venous blood samples 
were collected to determine the levels of blood glucose, 
total cholesterol, triglyceride (TG), high-density 
lipoprotein cholesterol (HDL-C), and low-density 
lipoprotein cholesterol (LDL-C), using oxidase tests 
and colorimetry. 
Quality assurance 

A repeat survey was performed on 5% of the 
study population; the results were used to verify the 
representativeness and reliability of samples. The 
microbiological examination conformed to the 
laboratory quality control standard. 
Diagnostic criteria for MS 

MS was defined according to the diagnostic 
criteria of the International Diabetes Federation (IDF) 
(Motta et al., 2009)  as central obesity (waist 
circumference ≥ 90 cm in men and ≥ 80 cm in women), 
together with the presence of two or more of the 
following risk factors: fasting TG ≥ 1.7 mmol/L or 
under relevant medical treatment; fasting HDL-C < 0.9 
mmol/L in men or < 1.1 mmol/L in women or under 
relevant medical treatment; systolic BP ≥ 130 mmHg 
(1 mmHg = 0.133 kPa) or diastolic BP ≥ 85 mmHg or 

under relevant medical treatment; fasting blood glucose 
level ≥ 5.6 mmol/L or under relevant medical 
treatment. 
Diagnostic criteria for CKD 

CKD was defined according to the definition and 
classification recommended by Kidney Disease Quality 
Outcome Initiative (K/DOQI)(Levey et al,2005) as any 
of the following: (1) albuminuria, defined as urinary 
albumin-to-creatinine ratio (ACR) ≥ 30 mg/g in urine 
specimens, including microalbuminuria (ACR = 
30-299 mg/g) and macroalbuminuria (ACR ≥ 300 
mg/g); (2) hematuria. Urinary specimens with red 
blood cells of 1+ or greater were centrifuged and the 
urinary sediment was microscopically examined. Three 
or more red blood cells by high power field were 
considered positive (excluding contamination and 
women during menstruation); (3) decreased glomerular 
filtration rate (GFR), defined as estimated GFR (eGFR) 
< 60 mL/min/1.73 m2. The eGFR was calculated from 
the Modification of Diet in Renal Disease Study 
equation calibrated with Chinese CKD patient data(Ma 
et al., 2006).  
Statistical methods 

Data entry was performed using EpiData 3.0 
software (EpiData Association, Odense, Denmark) by 
professional data entry clerks and repeated twice to 
assure accuracy. All statistical analyses and 
calculations were performed using Statistical Package 
for the Social Sciences (SPSS) 10.0 software (SPSS 
Inc., Chicago, IL). Prevalence rates were standardized 
according to demographic data of the Henan Province 
Fifth Census (http://www.stats.gov.cn/tjgb/rkpcgb/). 
Measurement data are presented as mean ± standard 
deviation. Differences between groups were compared 
using Student’s t-test, one-way analysis of variance, 
and the Mann-Whitney rank sum test. Categorical data 
were compared using the chi-square (χ2) and chi-square 
for trend tests. P<0.05 was considered statistically 
significant. 
3. Results 
Basic information of study population 

A total of 4156 residents took part in the 
investigation and 3981 (95.7%; 40-89 years old) were 
included in this study, including 2178 males and 1803 
females (the male to female ratio was 1.21:1). The 
prevalence of hypertension and diabetes were 15.12% 
(602/3981) and 5.83% (232/3981), respectively. The 
prevalence of hypertension and diabetes standardized 
according to the demographic data of Henan Province 
Fifth Census were 15.04% and 5.76%, respectively. 
The diabetes prevalence in women was higher than that 
in men (7.38% vs. 4.55%, χ2 = 14.407, p < 0.01). 
Compared with men, the levels of urea nitrogen, serum 
creatinine and serum uric acid in women were lower (p 
< 0.01), and the levels of TC, HDL-C and LDL-C were 
higher (p < 0.05), as shown in Table 1. 
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Table 1. Basic information of study population 
Item                    Male (n = 2178) Female (n = 1803) t value p value 
Age (year)               50.28 ± 16.41 53.39 ± 13.28 0.965 0.341 
BP     
Systolic BP (mmHg)       131.65 ± 15.42 129.47 ± 17.56 1.602 0.116 
Diastolic BP (mmHg)      83.45 ± 9.18 80.43 ± 11.26 1.818 0.231 
Hypertension             317 (14.55%) 285 (15.81%) 1.205 0.272 
Body mass index (kg/m2)   23.87 ± 4.25 22.65 ± 5.15 1.048 0.301 
Blood lipid     
Total cholesterol (mmol/L)  4.75 ± 0.66 5.21 ± 1.03 6.712 < 0.001

▽
 

Triglyceride (mmol/L)      1.88 ± 1.24 1.80 ± 1.16 1.619 0.108 
HDL-C (mmol/L)          1.16 ± 0.23 1.33 ± 0.28 12.886 < 0.001

▽
 

LDL-C (mmol/L) 2.75 ± 0.72 2.91 ± 0.89 3.391 0.001
▽
 

Blood glucose (mmol/L)    5.04 ± 1.15 5.12 ± 1.29 1.029 0.302 
Diabetes                 99 (4.55%) 133 (7.38%) 14.407 < 0.001

▽
 

Kidney examination     
Urea nitrogen (mmol/L)    5.76 ± 1.54 5.09 ± 1.36 8.912 < 0.001

▽
 

Serum creatinine (µmol/L)  73.86 ± 14.49 57.50 ± 10.66 20.653 < 0.001
▽
 

Serum uric acid (µmol/L)    368.87 ± 82.18 299.30 ± 65.42 16.612 < 0.001
▽
 

▼p < 0.05; ▽p < 0.01 compared to the female. 
 
Indicators of kidney damage and prevalence of 
CKD among patients with MS 

Prevalence of albuminuria, hematuria and 
decreased eGFR among patients with MS 
A total of 565 patients met the MS diagnostic criteria of 

IDF. Participants with MS had a higher prevalence of 
albuminuria and decreased eGFR compared to those 
without MS (6.90% vs. 4.65%, χ2 = 5.184, p < 0.01 and 
5.00% vs. 0.97%, χ2 = 51.148, p < 0.01, respectively; 
Table 2). 

 
Table 2. Prevalence of albuminuria, hematuria and decreased eGFR among participants with and without MS 
Participants n Albuminuria Hematuria Decreased eGFR 
With MS 565 39 (6.90%) ▽ 35 (6.19%) 28 (5.00%) ▽ 
Without MS 3416 159 (4.65%) 217 (6.35%) 33 (0.97%) 
Total 3981 198 (4.97%) 252 (6.33%) 61 (1.53%) 
▼p < 0.05; ▽p < 0.01 compared to participant without MS. 
 
Table 3. Prevalence of albuminuria and decreased eGFR among participants with MS components 
 Albuminuria eGFR 

Case Prevalence Statistic p-value Prevalence χ2  value p-value 
BP ≥ 140/90 mmHg 
Yes 602 42 (6.98%) 

χ2 = 6.021 p = 0.014▼ 
16 (2.66%) 

χ2 = 5.955 p = 0.015▼ 
No 3379 156 (4.62%) 45 (1.33%) 
HDL-C (< 0.9 mmol/L in men , < 1.1 mmol/L in women) 
Yes 766 30 (3.92%) 

χ2 = 2.243 p = 0.134 
17 (2.22%) 

χ2 = 2.967 p = 0.085 
No 3215 168 (5.23%) 44 (1.37%) 
Triglyceride ≥ 1.70 mmol/L 
Yes 862 51 (5.92%) 

χ2 = 2.069 p = 0.150 
20 (2.32%) 

χ2 = 4.527  p = 0.033▼ 
No 3119 147 (4.71%) 41 (1.31%) 
Fasting blood glucose ≥ 5.6 mmol/L  
Yes 232 35 (15.09%) 

χ2 = 53.305 p﹤0.001
▽
 

6 (2.59%) 
χ2 = 1.814 p = 0.178 

No 3749 163 (4.35%) 55 (1.47%) 
Waist circumference (≥ 90 cm in men, ≥ 80 cm in women) 
Yes 956 56 (5.86%) 

χ2 = 2.081 p = 0.149 
18 (1.88%) 

χ2 = 1.025 p = 0.311 
No 3025 142 (4.69%) 43 (1.42%) 
▼p < 0.05; 

▽
p < 0.01 compared between participants with and without MS components. 

 
Prevalence of albuminuria and decreased eGFR 
among participants with MS components 

Among participants with MS components (i.e. 
hypertension, low HDL-C, high TG, fasting blood 
glucose ≥ 5.6 mmol/L, and abnormally large waist 
circumference), the prevalence of albuminuria and 
decreased eGFR was higher in those with abnormally 
high BP compared to those with normal BP (6.98% vs. 

4.62%, χ2 = 6.021, p = 0.014 and 2.66% vs. 1.33%, χ2 = 
5.955, p = 0.015, respectively). There was no statistical 
difference in the prevalence of albuminuria or 
decreased eGFR between those with abnormally low 
HDL-C or waist circumference and those without. 
Participants with abnormally high TG had higher 
prevalence of decreased eGFR than those with normal 
TG (2.32% vs. 1.31%, χ2 = 4.527, p = 0.033). There 
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was no statistical difference in the prevalence of 
albuminuria between those with and without normal 
TG. Participants with abnormal carbohydrate 
metabolism had higher prevalence of albuminuria than 
those without (15.09% vs. 4.35%, χ2 = 53.305, p < 
0.001), while there was no statistical difference in 
decreased eGFR between these two groups, as shown 
in Table 3 and Figure 1A and 1B. 
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Figure 1-A. Prevalence of albuminuria among 
participants with MS components 
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Figure 1-B. Prevalence of decreased eGFR among 
participants with MS components 
Prevalence of CKD among participants with MS 
components 

 
Of those subjects who exhibited signs of 

hypertension, low HDL-C, high TG, fasting blood 
glucose ≥ 5.6 mmol/L, and abnormally large waist 
circumference, the prevalence of CKD was 18.27%, 
11.49%, 15.89%, 31.03% and 12.24%, respectively. In 
addition, participants with hypertension, high TG, or 
fasting blood glucose ≥ 5.6 mmol/L had a higher CKD 
prevalence than those without (18.27% vs. 9.20%, χ2 = 
44.434, p < 0.001; 15.89% vs. 9.11%, χ2 = 32.903, p < 
0.001; and 31.03% vs. 9.31%, χ2 = 109.043, p < 0.001, 
respectively), as shown in Table 4 and Figure 2. 

Number of MS components and prevalence of 
CKD Of 1824 participants with MS components, 
35.20% (642/1824), 22.15% (404/1824), 30.97% 
(565/1824), 7.62% (139/1824) and 4.06% (42/966) had 

1, 2, 3, 4, and 5 MS components. 
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Figure 2. The prevalence of CKD among participants 
with MS components 
 

The prevalence of CKD among participants who 
had more than one MS component was higher 
compared to those without MS components (p < 0.01). 
According to the chi-square for trend test, the 
prevalence of CKD increased as the number of MS 
components increased (χ2 = 211.638, p < 0.0l), as 
shown in Table 5 and Figure 3. 
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Figure 3. The prevalence of CKD among participants 
with varying number of MS components 
 
4. Discussion 

MS, also known as insulin resistance metabolic 
syndrome (IRMS), often includes obesity, 
hypertension, high blood glucose and dyslipidemia. 
Obesity, hypertension and high BP are often treated as 
independent risk factors for CKD (Kramer et al., 2009; 
Snyder et al., 2009; Muntner et al., 2010). In China, 
epidemiological data showed that since the 1950s, the 
prevalence of hypertension had increased from 5.11% 
to 18.8% (Zhai et al., 2010). An investigation by WHO 
in the year 2000 showed that the prevalence of diabetes 
mellitus was 5.2% among men and 5.3% among 
women in China (Yang et al., 2010). 
 



Life Science Journal 2012;9(4)                                       http://www.lifesciencesite.com 

1643 
 

Table 4. The prevalence of CKD among participants with MS components 
 CKD 
 Case Prevalence χ2  value p value 
BP ≥ 140/90 mmHg 
Yes 602 110 (18.27%) 

χ2 = 44.434 p < 0.001
▽
 

No 3379 311 (9.20%) 
HDL-C (< 0.9 mmol/L in men , < 1.1 mmol/L in women) 
Yes 766 88 (11.49%) 

χ2 = 0.836 p = 0.361 
No 3215 333 (10.36%) 
Triglyceride ≥ 1.70 mmol/L 
Yes 862 137 (15.89%) 

χ2 = 32.903 p < 0.001
▽
 

No 3119 284 (9.11%) 
Fasting blood glucose ≥ 5.6 mmol/L 
Yes 232 72 (31.03%) 

χ2 = 109.043 p < 0.001
▽
 

No 3749 349 (9.31%) 
Waist circumference (≥ 90 cm in men, ≥ 80 cm in women) 
Yes 956 117 (12.24%) 

χ2 = 3.680 p = 0.055 
No 3025 304 (10.05%) 
▼p < 0.05; ▽p < 0.01 compared between participants with and without MS components. 
 
Table 5. The prevalence of CKD among participants with varying number of MS components 
Number of MS 
components 

Case 
CKD 
Prevalence χ2  value p value 

0 2157 159 (7.37%)  － 
1 642 52 (8.10%) χ2 = 0.377 p = 0.539 
2 404 43 (10.64%) χ2 = 5.015 p = 0.025▼ 
3 565 98 (17.35%) χ2 = 52.090 p < 0.001

▽
 

4 139 30 (21.58%) χ2 =34.913 p < 0.001
▽
 

5 74 39 (52.70%) χ 2=181.793 p < 0.001
▽
 

▼p < 0.05; ▽p < 0.01 compared to participants with no MS component. 
 

Our previous epidemiological study among 
residents aged 40 years or older in Henan Province 
showed that the prevalence rates of hypertension and 
diabetes were 15.04% and 5.76% respectively, the 
crude and standardized prevalence rates of CKD were 
10.58% and 10.49% respectively (Shan et al., 2010). 
This is comparable to the prevalence of CKD among 
adults in the United States, which was about 11% 
(Stevens et al., 2010). The increase of hypertension and 
diabetes prevalence in China may have effects on the 
spectrum of CKD disease, making the risk factors of 
CKD similar to that of the developed countries. In 
2005, Kurella et al(2005)reported a cohort study in 
which the subjects were Americans with GFR ≥ 60 
mL/min per 1.73 m2 at baseline. After 9 years of 
follow-up, it was found that 7% of the participants had 
developed CKD (GFR < 60 mL/min per·1.73m2). The 
odds ratio (OR) of developing CKD in participants 
with MS was 1.43. Compared with participants with no 
MS component, those with one, two, three, four, and 
five components had OR for developing CKD of 1.13, 
1.53, 1.75, 1.84, and 2.45, respectively. The results 
showed that MS was a risk factor for the development 
of CKD, the increased number of MS components was 
associated with the increased risk of CKD. 

In our study, we found that persons with MS 
disease had greater prevalence of albuminuria and 
decreased eGFR than persons without. The prevalence 
of CKD increased with the number of MS components. 

Persons with hypertension, abnormal TG, or fasting 
blood glucose ≥ 5.6 mmol/L had greater prevalence of 
CKD than those without (p < 0.01). We guessed there 
were diversified pathogenesis responsible for CKD. 
The kidney damage caused by hypertension is mainly 
manifested as injury of renal blood vessel and 
parenchyma induced by hemodynamics changes and 
other factors (e.g. increase of reactive oxygen species, 
metabolic disorder) (Griffin et al., 2006). Animal 
examinations and clinical research have confirmed that 
dyslipidemia can induce kidney damage, including 
glomerular fat deposition, glomerulosclerosis, damage 
of epithelial cells, increase of mesangial cells, 
accumulation of extracellular matrix and damage of 
renal interstitium(Muntner et al., 2000). High blood 
glucose induces advanced glycation end products and 
hence damages the kidney; increase of polylol pathway 
activation leads to dysfunction of kidney cells; 
glomerulus hemodynamics changes cause high 
filtration, high infusion and increase of protein kinase 
C activity in kidney, and eventually lead to increase 
and accumulation of extracellular matrix of 
glomerulus(Indridason et al., 2007; Moin et al., 2008). 
Furthermore,it was reported that obesity induced renal 
hemodynamics changes, hyperplasia and hypertrophy 
of mesangial cells, fat deposition and hyperleptinemia, 
and hence led to renal damage(Iseki et al., 2004); 
patients with uric acid nephrolithiasis were insulin 
resistant and prone to have low urinary ammonium and 
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pH, which could result in increased risk of uric acid 
precipitation, producing or aggravating chronic urate 
nephropathy(Abate et al., 2004). 

Although the prevalence of CKD has a tendency 
to increase each year, it has not aroused many people’s 
attention. A survey taken in the United States showed 
that the awareness rate of CKD among patients with 
GFR at 15-59 mL/min per 1.73 m2 and albuminuria 
was only 24.3%, and the awareness rate of CKD 
among patients with GFR ≥ 90 ml/min per 1.73 m2 and 
no microalbuminuria was even lower(Coresh et al., 
2005). Investigative data from the U.S. National Health 
and Nutrition Examination Survey showed that for 
noninstitutionalized adults with CKD stages 1-5, the 
awareness rates were 40.5%, 29.3%, 22.0%, 44.5% and 
100%, respectively (Zhai et al., 2010). In our study, the 
CKD awareness and treatment rates were even lower, 
at 9.5% and 8.31%, respectively. Such low awareness 
may be because: (1) the onset of CKD is not 
accompanied by readily detectable symptoms, making 
it difficult to ascertain; (2) the public is not educated 
regarding CKD; (3) physicians fail to make precise 
diagnosis of CKD; and (4) there are insufficient 
medical and public health services and resources. 

In conclusion, MS is a basic risk factor for the 
development of CKD, and the risk of acquiring CKD 
increases as the number of MS components increase. 
Clinical physicians must attach more importance to 
efforts to control MS components, improve diagnosis 
and treatment of CKD, and prevent CKD from 
developing into ESRD. 
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Abstract: On the basis of stream power, the phenomena including regime channel establishment and river 
meandering can be studied. So, previous researchers have suggested and developed the stream power theory and 
believed that stream power minimization affects these phenomena. In this paper, the stream power theory and a 
criterion for meandering river modeling will be studied. Then the conclusion of case study of Ghezel Ouzan 
River and obtained relationships in relation to non-dimensional unit stream power will be mentioned. The Study 
of Meandering Phenomenon on the Basis of Stream Power.  
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Preface  
       Power is the consumed energy in unit of time. 
Since energy is force times distance, consumption 
stream power in unit of length can be written as eq.1. 
[1]. 
 

  1....................................SVBDPl   

 

       Where, lP - stream power in unit of length,  - 

volume weight of fluid (water), B- average width of 
stream, D- depth of stream, S- channel slope, V- 
velocity of stream.  
         In sediment transport theories, other 
interpretations are also used for stream power. 
 
 A) Stream power in unit of bed area, Pa: 
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          Where, 0 - bed shear stress, which, for wide 

channels is equal to DS . 

B) Stream power in unit of length and weight of fluid 

(water) or unit stream power (USP), P : 

 

...............................SV
BD

P
P l 

   (3) 

 
          Several researchers, based on the theory of 
stream power, have introduced functions for 
calculating the total load of sediment, which we can 
point to the names as: Bagnold 1966; Engelund & 
Hansen 1972; Ackers & White 1973; Yang 1973, 
1984; velikanov, 1954. [2]. 

        For example Bagnold's theory (1966) is based 
on stream power in unit of area, Pa and Yang's 
formulation (1973) is based on unit stream power, 

P . [1]. 

          Results of evaluations show that sediment 
transport is basically depended on the rate of 
dissipated energy in transport process and the 
hypotheses based on this basis are more general and 
precise compared to other hypotheses which consider 
the sediment transport rate as a function of discharge, 
average velocity, slope of energy line, and shear 
stress. [2]. In order to explain the dissipated energy 
rate in the process, so far several opinions have been 
offered:  
A) Opinions on stream power by Bagnold (1966), 
Engelund & Hansen (1972), and Ackers & White 
(1973). 
B) Opinion on unit stream power by Yang (1973) 
C) Theory of gravitational power by Velikanov 
(1954) 
         Theory of stream power is based on general 
physical concepts and has been simply derived from 
basic theories of fluid mechanics. Accuracy and 
generality of stream power hypothesis is the main 
reason that equations by Engelund & Hansen (1972), 
Ackers & White (1973), and Yang (1973, 1979, 
1984) compared to other equations, give more 
accurate results. As another reason, all of the 
parameters used in these equations are non-
dimensional and therefore aren't sensitive to the small 
dimension of experimental flumes compared with 
natural rivers. 
         More over, the theory of unit stream power not 
only hasn't been based on experimental Results but 
also has been derived from basic hydromechanical 
theories and turbulent flows. From theoretical point 
of view, bed load, suspended load or total load 
amount is directly proportional to unit stream power. 
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The unit stream power equations are more precise 
than the other presented relationships for the purpose 
of evaluating the rate of alluvial sediment transport 
specially considering non-adhesive sediments under 
different conditions in natural channels and 
experimental flumes. It is mainly due to generality of 
the assumptions used in development of unit stream 
power equations, non-dimensional parameters used in 
the equations and the extensive range to calibrate and 
adjust the parameters. [2]. 
 
Hydraulic Geometry changes of river channels 
       Adequate physical relationships must be used to 
determine the hydraulic geometry of river channels. 
Generally, four groups of equations concerned with 
dynamics of flow, sediment transport, bank stability, 
and dynamic balance can be used. Due to dynamics 
balance, the two phases of liquid-solid conform 
together and form the channel pattern. Generally, the 
two following conditions must be satisfied in order to 
a reach be stabilized (chang 1988). 
1) Along a reach, the sediment load must be constant; 
otherwise in the reach erosion or sedimentation will 
occurred.  
2) Considering other limitations of river, the stream 

power in unit of length )( QS , must be minimized.  

        Chang defined this assumption as following [3]: 
In an alluvial river, the necessary and adequate 
conditions for reaching equilibrium, considering 
other limitations, is minimization of stream power in 

unit of length )( QS . In other words, in an alluvial 

river, Q-discharge, QS-sediment load and type of 
particles in bed and walls as independent variables 
regulate the width, depth, and bottom slope of river 
so that considering other limitations, the value of 

QS to be minimized. Since Q is a known 

parameter, minimization of QS happens when the 

slope of the channel is minimized. The hypothesis of 
stream power has been derived from the low of 
virtual work and the results based on it, are accurate 
for various conditions from sand to gravel channels. 
 
Meander River Modeling 
       To study river meandering, physical models are 

more informative than mathematical models 5 . 

       In order to simulate the global variation of a 
meandering river, caused by a change in flow 
discharge, sediment supply, upstream or downstream 
boundary condition, etc., a so-called meandering 
river model has to be adapted. The meandering river 
model is actually a kind of loose boundary model, 
which is free to change both its banks and bed, 
subjected to the flow erosion. 
Conventionally the following parameters are used in 
mobile bed models: 
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Where 0 bed shear stress; 

 and s density of water and sediment 

respectively; 
 

    s  relative density parameter; 

  
Case study  
        Ghezel Ouzan River, the second longest river in 
Iran, is a meandering river located in northern part of 
the country. After field surveys, an alluvial 
meandering reach of the river was selected and by 
using of its data, 33 experiments were carried out in a 
14-meter-long, 1.5-meter-width, 0.8-meter-depth 
flume in the hydraulic laboratory of Watershed 
Management Research Center of Iran. The process of 
establishment and development of meandering 
pattern was observed and investigated. On the basis 
of non-dimensional unit stream power (NDUSP) and 

shields parameter ( ), the results were analyzed and 
interpreted.  
         According to these experiments, for very fine 
gravel materials (on the basis of ASCE classification 
method) and NDUSP at least between 5.5 to 6.5 and 
shields parameter between 0.01 to 0.03, the 
meandering pattern establishment was occurred. In 
the other word the initial channel which contains the 

mentioned values of NDUSP and   is capable to 
produce a meandering pattern. After regime channel 
establishment, stream power decreases; because, in 
the situation the river dissipates its excess power due 
to bed and walls erosion. By the experiments, it was 
found that if equation (…) is confirmed between 

(NDUSP) and  (  ), meandering pattern will be 
formed.  
 

  ...............................013.0
58.0

NDUSP
 
       With the increase os discharge, Q, the value of 
NDUSP increases. Also with increasing of discharge, 
Q, both hydraulic radius, R, and shear stress 

 RS 0 will increase. Since 

ss D)(
0







 , the value of   will also 

increase; i.e. both NDUSP and   will increase [4]. 

          In the regime situation, lP will minimized; i.e. 

for any discharge, the characteristics of channel will 

change in a way that lP be minimized; since Q and 
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  are constants, the changes in channel will 
continue until S be minimum. 
 
Results 
        The theory of stream power which is based on 
general physical concepts and has simply been 
derived from basic theories of fluid mechanics, can 
be used for quantitative and qualitative analysis of 
meandering phenomenon. Non-dimensional unit 
stream power, which shows the importance of 
relation of "stream power" to "side resistance", is a 
ruling parameter in meandering process. 
       For simulating a meandering river in a model 
with loose boundaries, the amounts of non-
dimensional unit stream power in model and 
prototype must be the same. 
       It seems unlikely to be able to replace this 
scaling criterion with other criteria of movement 
threshold of particles. The criterion of non-
dimensional unit stream power as well as the shields 
parameter are adequate to geometrical similarity of 
planform.  
        On the basis of non-dimensional unit stream 
power and shields parameter it can be said whether a 
channel with known specifications can be meandered 
or not. In regime situation, minimizing of stream 
power in unit of length is obtained by minimizing of 
channel slope (for constant discharge and volume 
weight). 
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Abstract: A greenhouse study was conducted to investigate the effect of three species of arbuscular mycorrhizal 

fungi (AMF) Glomus mosseae, G. etunicatum and G. clarum at two levels of phosphorus (P) fertilization (zero and 

60 μg P/g) on plant growth parameters and physiological character of maize plants (Zea mays L.) at seedling stage.  

The results showed that the best values of all plant growth parameters were recorded at P level (60 μg P/g) and 

inoculation with G. etunicatium and G. mosseae (The increase by rate 34.5%; 32.9% and 32.5%; 32.2% respectively) 

comparing with untreated plants. Also the highest value of plant dry weight was recorded in the presence of 

inoculation with G. clarum by increasing rate 55.7% comparing with control. On contrast the treatment with P 

causing decreased in all values of root/shoot ratios comparing with the same treatment in the absent of P fertilization.  

The highest values of plant P uptake were recorded in the presence of P with inoculation by G. etunicatium, then G. 

clarum followed by G. mosseae comparing with untreated plants. All treatments in zero P were decreased in values 

of protein content comparing with P level 60 μgP/g, and increases in proline values. The highly values of plant 

chlorophyll content were recorded in the presence of P fertilization and inoculation by G. clarum, then G. etunicatum 

(8.306, 7.840 unit respectively). On the other hand AMF root colonization% was affected by phosphorus fertilization 

levels. The highest values of AMF root colonization% (50.5%, 80.3%) were found when plants inoculation with G. 

etunicatum at both level of P (zero, 60 μg P/g respectively) followed by G. clarum then G. mosseae. The same results 

were observed in number of AMF spores/100g of soil. The AMF specie G. etunicatum was recorded as a highest 

spores numbers (252, 320 spores /100g of soil) at two levels of P followed by G. clarum then G. mosseae. In 

generally AMF inoculation can be used as biofertilizer to reduce the deficiency effect of phosphorous fertilization on 

Zea mays L.  

[Almagrabi O. A. and Abdelmoneim T. S. Using of Arbuscular Mycorrhizal Fungi to Reduce the Deficiency 

Effect of Phosphorous Fertilization on Maize Plants (Zea mays L.). Life Sci J 2012; 9(4):1648-1654]. 

(ISSN:1097-8135).http://www.lifesciencesite.com. 253 
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1. Introduction 

The availability of Phosphorus (P) is one of the 

most significant determinants in plant growth (Wang 

et al., 1998). Plants depend almost exclusively on P 

absorbed from soil. Total P in soil is abundant, but it 

is largely unavailable (Liu et al., 1994). As many 

other plants, maize is sensitive to P and faces the 

dilemma of "P-deficiency in heredity" (Usuda and 

Kousuke, 1991). It is reported that P deficiency had a 

detrimental effect on morphogenesis and 

physiological mechanism in maize, and P deficiency 

symptoms and biomass have been known as 

indicative traits of maize in response to low P stress 

(Hajabbasi and Schumacher, 1994; Duan et al., 2002; 

Liu et al., 2003; Ortas et al., 2011). The plant 

nutrition has been estimated that nearly 30 million 

tons of P based fertilizers (in terms of P2O5) are 

applied worldwide every year. However, the use 

efficiency of applied P is generally very low, ranging 

from 10% to 30% in the year applied (Mc.Laughlin et 

al., 1991). Continuous application of P fertilizers also 

increases the risk of P loss from soil to water, causing 

toxic algal blooms in water bodies (Sharpley et al., 

2000). Phosphate is present in the soil in the form of 

inorganic orthophosphate (Pi) and is readily 

sequestered by cations especially in acidic conditions, 

of which the most abundant are iron, aluminium and 

calcium. The mobility of sequestered phosphate is 

reduced (Bucher, 2007). The arbuscular mycorrhizae 

(AM) fungal hyphae extend beyond the host root 

system to promote physiological responses in the 

host, such as root branching and phosphatase 

secretion that indirectly promote phosphate uptake 

(Ezawa et al., 2005). Following fungal uptake 

phosphate is transferred to the fungal vacuole where 

it is polymerized to form polyphosphate chains 

(Ezawa et al., 2001). Poly-phosphate is translocated 

through the vacuolar compartment to the intraradical 

hyphae (Ohtomo and Saito, 2005). The mechanism of 

poly phosphate breakdown has not been characterized 

but is hypothesized to require the action of fungal 

phosphatase enzymes present in the arbuscule (Javot 

et al., 2007). Nye (1977) found that the increase plant 

uptake P due to mycorrhization results mainly from 
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the increased soil volume exploited by the 

mycorrhizal root system. The external AMF hyphae 

extend to soil volumes beyond the depletion zone 

around the roots (Sanders and Tinker, 1971), and to 

smaller soil pores and closer to the surfaces of soil 

particles than do the roots and root hairs (O’Keefe 

and Sylvia, 1992). Besides that, effective acquisition 

by external hyphae is related to rapid formation of 

polyphosphates in the hyphae which maintain a low 

internal concentration of inorganic phosphates 

(Callow et al., 1978). A greater effect caused by an 

increased conversion of inorganic to organic 

phosphate in the leaves of mycorrhizal plants (Allen 

et al., 1981) and a greater affinity of the absorbing 

sites for H2 PO4 in mycorrhizal roots have also been 

suggested (Cress et al., 1979). Some studies have also 

been carried out to screen and improve the tolerance 

to P-deficiency in maize, most of which focused on 

maize in hybrid lines (Gong et al., 2002; Li et al., 

2003; Wang et al., 2003). In this study, we need to 

investigate the effects of plant inoculation with 

mycorrhizal fungi to reduce the P deficiency effect on 

the morphological and some physiological traits of 

maize plants under greenhouse condition.  In addition 

to study the effectively of mycorrhizae on uptake of 

soil P depend extraradical mycelium and mobility of 

the nutrients themselves in soil. 

 

2. Material and Methods 

2.1. Preparation of mycorrhizal inoculums 
 The arbuscular mycorrhizal fungi (AMF) 

isolates used in this study are Glomus mosseae 

(Nicolson and Gerdemann), G. etunicatum (Becker 

and Gerdemann), G. clarum (Nicolson and Schenck) 

supplied from microbiology Lab. Faculty of 

Agriculture, Suez Canal University, Ismailia, Egypt. 

The three AMF species were multiplied under onion 

plant root in sterilized soil. After 40 days of growth, 

plant shoots were removed and the substrate 

containing hyphae, spores and root was air dried and 

used as the inoculum. The inoculum was calculated 

based on number of spores present in 10 g dry roots 

(500 spores/10gm)  

2.2. Inoculation and experimental design 

Maize seeds (Zea Mays L.) were surface 

sterilized with sodium hypochloride (1% available 

chlorine) for 10 minutes, rinsed three times in 

sterilized distilled water, and then left to germinate 

for 3-4 days at 29 ±2° C rolled in sterilized filter 

paper. Germinated seedlings were planting in plastic 

pots (25 cm diameter and 30cm depth) each pot was 

filled with 1.5 Kg sterilized Peat moss soil (pH 5.4 

the soil had 33.4±3.2 mg kg
-1

 extractable N, 6.2±0.45 

mg kg
-1

 extractable P, and 44.6±5.6 mg kg
-1 

extractable K). Each pot was planted with 5 seeds and 

then thinned to three plants after 14 days. The 

individual plant was inoculated with various 

mycorrhizal fungi species separately. Ten grams of 

AMF inoculum (500 spores) were added in a deep 

truck around the plant stem into each pot. The 

treatments were distributed in randomized complete 

block design with three replicates. Two treatments 

with different phosphorus applications levels of zero 

and 60 μg P/g of soil added as a rock phosphate, each 

block including eight treatments were replicated three 

times as follows: 1-Plants were treated with two level 

of phosphorus fertilization rate. 2-Plants were 

inoculated by three AM fungi species individually 

as500 spores/plant. 3-Plants were inoculated by AM 

fungi at the above mentioned rates of phosphorous 

fertilization. 4-Plants were left free to serve as a 

check. The plants were grown in greenhouse at 23-

29° C and a relative humidity of 70-85%, with a 16h 

day and 8h dark photoperiod. The pots were irrigated 

regularly to near field capacity with tap water.   

2.3. Plant sampling and biomass measurement 

The plants were harvested 45 days after 

seedling. Root systems were separated from shoots 

and fresh root system was weighed immediately as 

well as plant shoots. Half of each root sample was 

fixed in FAA (37% Formaldehyde- Glacial Acetic 

Acid -95 Ethanol, 9:0.5:0.5, V:V:V) for quantification 

of AM fungal colonization and vesicular numbers. 

The remaining half of each samples (for root and 

shoot) were oven dried (80 °C for 48h) and used for 

measurement of P concentration. 

2.4. Measurments of mycorrhizae, and P 

Arbuscular mycorrhizal fungi colonization of 

roots was quantified using a dissection microscope 

(20-40×) after cleaning the roots in 10% KOH (w/v) 

and staining them in trypan-blue. A variation of the 

gridline intersection method, developed by 

Giovannetti and Mosse, (1980), was used to 

determine the proportion of root length in which 

arbuscules, vesicles or hyphae occurred. 

Shoot P concentration was determined by the 

molybdate blue ascorbic acid method according to 

Murphy and Riley, (1962) after the plant material was 

digested by nitric acid and perchloric acid. 

2.5. Determination of physiological characteristics  
 Soluble protein content and proline content 

were determined by extraction method as described 

by Zhang, (1990). The youngest leaf was collected 

from the plant sampled and samples were stored at -4 

°C prior to analysis. The following method was used 

for extraction. Each sample with a weight of 1g was 

homogenized with a chilled mortar and pestle in 10ml 

of 100mg ml
-1

 trichloroacetic acid buffer (pH 8.0). 

Homogenates of samples were centrifuged at 4000 

rpm for 10 min. Top aqueous layer was then 

transferred into 5ml tubes which were incubated in a 

boiling water bath and quickly placed in an iced-
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water bath for 5 min, then centrifuged again. Two ml 

thiobarbituric acid reagent was added to 2 ml of 

extracted supernatant. The supernatant was 

spectrophotometrically determined by measuring the 

absorbances at different wavelength. The chlorophyll 

content in leaves were measured by Chlorophyll 

Content Meter model CL-01 Co. Hansatech 

Instruments   

2.6. Data analysis  

Data was analyzed using ANOVA by using SAS 

statistical software (SAS Institute, Cary, NC, USA). 

The significance of differences within treatments was 

separated by using Least Significant Difference test at 

5%. 

 

3. Results 

3.1. Effect of P- deficiency on plant growth 

parameters 

Data illustrated in Fig. 1 show the effect of three 

species of arbuscular mycorrhizal fungi (AMF) on 

maize plant growth parameters in the presence or 

absent phosphorus (P) fertilization (zero, 60μg P/g of 

soil or with P, without P respectively). The beast 

values of all plant growth parameters were detected in 

the presence of P fertilization level (with P) 

comparing with untreated P (without P) in all deferent 

treatments. The highest values of plant height and 

plant stem length were recorded in the presence of P 

fertilization and inoculation with AMF species 

Glomus etunicatium and G. mosseae (increase by rate 

34.5%; 32.9% and 32.5%; 32.2% respectively) 

comparing with control plants. While the values of 

plant roots length and plant fresh weight were 

increased by rate 40%; 46.3% and 37.1%; 46.3% 

respectively, when maize plants inoculated with G. 

clarum and G. etunicatum in the presence of P 

comparing with values of control plants (Fig. 2). Also 

the highest value of plant dry weight was recorded in 

the case of inoculation with AMF specie G. clarum 

by increasing rate 55.7% comparing with control. On 

contrast the treatment with P causing decreased in all 

values of root/shoot ratios comparing with the same 

treatment in the absent of P.  The largest decline 

values at two level of P were recorded in the plant 

treated with AMF specie G. mosseae, then G. clarum 

and G. etunicatum followed by control treatment.  

3.2. Effects of P- deficiency on some physiological 

traits for maize plants 

 Data in Table (1) showed values of P uptake, 

soluble protein, proline and leaves chlorophyll 

content for all treatments under sufficiency and 

deficiency of P. The P uptake values in all treatments 

were significantly under P sufficiency (60 μg P) than 

that under P deficiency (zero μg P). The highest 

values of plant P uptake were recorded in the 

presence of P and inoculation with AMF specie 

Glomus etunicatium, then G. clarum followed by G. 

mosseae comparing with untreated plants. Also all 

treatments of maize plants in zero level of P were 

observed a decrease in values of protein content 

comparing with P fertilization level 60 μg, while 

increases in proline values were found in all plants at 

zero level of P comparing with other level. The 

highly values of plant chlorophyll content (8.306, 

7.840 unit) were recorded in the presence of P 

fertilization and inoculation with AMF species 

especially G. clarum and G. etunicatum respectively.  

3.3. Mycorrhizae root colonization and spores 

numbers 

No mycorrhizae were found in all the treatments 

without mycorrhizal inoculation. The mycorrhizae 

root colonization% was affected by phosphorus 

fertilization levels. The rate of fertilization 60.0μg P/g 

of soil was more suitable for AM colonization in 

plant roots than zero level of P. The highest values of 

AMF root colonization% (50.5%, 80.3%) were found 

when plants inoculation with AMF specie G. 

etunicatum at both level of P treatments (zero, 60μg 

p/pot respectively), then G. clarum followed by G. 

mosseae. The same results were observed in number 

of AMF spores/ 100g of soil. The specie of G. 

etunicatum recorded the highest value of spores (252, 

320 spores /100g of soil) at two levels of P 

fertilization, then G. clarum followed by G. mosseae 

(Figs. 3, 4).   

 

4. Discussion 

In general, P starvation induced a wide array of 

metabolic effects that modify plant growth. The 

presented data provided the strong preliminary 

evidence for the effects of low P stress on the 

morphology and physiology of maize plants, which 

exhibited a reduction in biomass. The inoculation 

maize plants (Zea mays L.) with three arbuscular 

mycorrhizal fungi (AMF) species are causing 

significant increase in plant growth parameters, and 

some physiological traits of maize plants under 

greenhouse condition compared to control plant. The 

similar result has been shown by Jakobsen et al. 

(1992); Nurlaeny et al., (1996) and Ortas, (2003, 

2009). The large differences in crop growth due to 

AMF inculation under low fertility soil conditions 

have been shown in similar studies (Jackson et al., 

2002; Martin and Stutz, 2004; Ortas et al., 2011). 

Also under P deficient condition the density of root 

hairs was increase in plant roots as symptoms of P 

starvation. These symptoms are limited in the 

inculation with AMF without treatment with P. This 

result was agreement with Baylis, (1970) who found 

that density of root hairs of maize inbred lines 

decreased with an increase in soil P. The increase in 

density of root hairs, contributing to P uptake as 
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confirmed, appeared to be a response by the plant to 

low P stress. P is an essential nutrient for plant and 

associates with many physiological processes. In 

plant body, such as soluble protein, proline and 

chlorophyll content are usually recognized as 

indicative factors under stress conditions. Liang et al., 

(2005) reported that P deficiency increased the free 

proline and decreased in protein and chlorophyll 

content. On the other hand the higher AMF root 

colonization% was found in the higher level of P 

addition than in zero level.  As well as AMF spores 

forming in soil increased by increasing of P 

fertilization. These results are agreement with Asimi 

et al., (1980), Koide and Li (1990), Koide (1991), 

Toro et al., (1997) and Ortas et al., (2011) they 

studied the dramatic effects of infection by 

mycorrhizal fungi on the host plant, which increase in 

phosphorus fertilization rate, which mainly due to the 

capacity of the mycorrhizal fungi to absorb phosphate 

from soil and transfer it to the host roots.  

 

 

 

 

 

 

 

 

 

Figure 1: The effect of three AMF species on Zea mays L. plant growth parameters at two levels of phosphorus 

fertilization (without P zero μg, with P 60 μg) after 45 days from inoculation. 
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Figure 2: Effect of inoculation with three AM fungi species on maize plant (Zea mays L.) growth. A: Plants suffering 

deficiency of P which observing as a purple color on the back side of plant leaves and high density of root 

hairs (arrows). B: Plants treated with Glomus mossease. C: Plants treated with G. clarum. D: Plants treated 

with G. etunicatum. 

 

Table 1: Phosphorus uptake, soluble protein, proline and leaf chlorophyll of maize plant (Zea mays L.) at different 

inoculation with three AMF species in the presence two level of P  

-Mean of three replication and ± is standard error.             - 
(*)

 significant level at 5%  

 
Figure 3: The AMF root colonization%, and spores numbers on maize plant roots (Zea mays L.) at inoculation with 

different AMF species in the presence two level of P 

Treatment Plant physiological parameters  

AMF species 
Phosphate 

(μg g-1) 

P uptake 

(mg g-1) 

Soluble protein 

(mg g-1) 

Proline content 

(μg g-1) 
chlorophyll  content 

(Unit) 

Glomus mosseae 
Zero 0.245 ± 0.03* 10.338 ± 0.731 26.571 ± 0.413* 4.726 ± 0.662 

60.0 0.698 ± 0.06 13.078 ± 0.464 19.703 ± 0.391 6.920 ± 0.548* 

G. etunicatum 
Zero 0.203 ± 0.05* 12.609 ± 0.461* 21.304 ± 0.562* 6.110 ± 0.806* 

60.0 0.774 ± 0.06 13.396 ± 0.478 19.703 ± 0.391 7.840 ± 0.631* 

G. clarum 
Zero 0.203 ± 0.05* 11.268 ± 0.475* 25.726 ± 0.562* 4.876 ± 0.856 

60.0 0.765 ± 0.04 13.632 ± 0.505 19.483  ± 0.435 8.306 ± 0.581* 

Untreated 
Zero 0.157 ± 0.03 10.278 ± 0.539 27.464 ± 0.496 4.733 ± 0.595 

60.0 0.665 ± 0.05 13.110 ± 0.369 20.325 ± 0.444 5.563 ± 0.190 

(A) (B) (C) (D) 
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Figure 4: Photomicrographs for arbusculer mycorrhizal fungi (AMF) structures in Zea mays L. roots after clearing 

and staining (200×). The arrows showing  a typical arbusculer of AMF(A) and typical vesicle was formed 

by AMF in the root cortex of maize plants (B). 
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Abstract: In order to determine whether a plaintiff in a civil case is entitled to claim, the underlying facts are often 
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future legislations. The procedures that are used to resolve factual questions in civil or continental systems differs 
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1. Introduction 

Continental systems (like French system as 
it is studied in this article), have increasingly 
required the parties to disclose information and have 
widened the possibilities for discovery. (Cadiet, 
2004). Rules were introduced to prevent parties 
from withholding relevant information. (Kohl, 1971). 
Parties are required to provide complete and ruthful 
information and they are also required to disclose in 
their pleadings the evidence they tend to use in 
support of their factual legations. Judges have 
gained more powers to order the parties to produc 
evidence.(Levy, 1965). 
      The present U.S. discovery is not rooted in one, 
but in tow distinct English procedural regimes: 
"common law and Equity" (Burbank, 1997). Each of 
these s ystems had their own procedure to resolve 
factual questions. The differences between systems 
are discussed in table 1 (Cannon, 2006). .the 
fundamentals of the English rules on discovery were 
adopted in many North American colonies (Clark, 
1935). A s ystem based on English common law 
was also adopted at the federal level. Discovery in 
Anglo-American jurisdictions changed radically in 
the 18th century. (Cooter, 1995-1996) Moreover, 
important changes were made to the rules of 
evidence.(Dobie, 1938-1939). 

More recently the American fact finding 
arrangement have changes: the 1938 Federal rules of 
civil procedure merged the procedures of law and 
equity in federal courts (Flanders, 1978-1979). The 
new rules on discovery aimed to prepare for trial 
and ensure that all relevant information was 

available to both parties (Froeb, 2006).These rules 
enabled the parties to conduct a broad search for 
facts with little court intervention. (Langbein, 1995). 
By 1970s, Discovery was the new stage in the U.S. 
process of fact-finding. (Ly nch, 1963). 
       Interrogations, depositions and requests for the 
discovery of documents are currently used in a large 
proportion of cases. (Millar, 1926). 

The discovery consumes a large proportion 
of time and resources allotted to litigation. In 
addition, summery judgments became more widely 
available. (Millar, 1936-1937). 
     The developments above had led to a fourth 
general trend in U.S. litigation: A gradual shift in 
the roles of parties, lawyers, and judges in the 
process of discovery. (Millar, 1937-1938).  
      The role of court in American civil litigation 
was at the heart of legislative reform. Since 1983, 
Judges were granted more and wider discretionary 
powers to manage the litigation process. (74 Harv. 
L.Rev., 1961). 
 
2. Research questions and general overview 

What is the historical background of 
discovery rules and have there been cross-influences 
between the procedural systems and what solutions 
are considerable from U.S model of discovery? 
What are the differences between procedureal 
systems on fact-finding? 
 
3. Historical changes in both systems 
      The action to produce and exhibit was one in 
the nature of a bill of discovery which today is 
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called  discovery   in U.S.  system  and  Forced 
production of documents in continental civil 
system.Both Romano-canonic and Anglo-
American mechanisms to have access to the proofs 
in a civil procedure are rooted in action ad 
exhibendum, an action from Romano-canonical 
system, to enable a claimant of a proof whom the 
possessor refused to show it and bring it to another 
action. 
         At present, discovery is the legal process used 
to disclose evidence relevant to any matter at issue 
in a civil dispute. Each party has the right to call on 
others to provide discovery of relevant documents. 
Today we have wide discovery mechanisms in civil 
procedure of U.S. but in continental (civil) systems 
of civil procedure, there is no such means, 
mechanisms,and opportunities for litigants. In the 
U.S. system, if the discovery is called for, the formal 
procedure begins with opposing parties creating a 
list of all relevant documents which are or have been 
in their possession custody or power. 
        But in continental procedural systems, the 
parties can ask for that proofs before the judge, and 
this is the judge which verify the demand and may 
order the other party or third party to disclose the 
proof, but there is no discovery period, and there is 
not enough sanctions for refusal, while in U.S. 
model of discovery we have empowered judge jury 
and litigants who make a list of all relevant 
documents with details and the other party must 
comply by producing these documents in the action. 
                  For example in French legislation, la 
production force des pieces is the solution when the 
proof which can prove the claim or defend of one 
party is in the possession of the other party ,if it is 
shown to the court that there is such a proof, and it 
is really in the possession of that person, the judge 
based on ask of that party, could order to be 
produced and if there is refusal of production, it 
could be order to pay a sum, for each day of refusal, 
or affirmative conclusion against refusal party. But 
in U.S. Federal rules of civil procedure, the role of 
judge is different. 

There is a period before the trial is started, 
this time is for gathering evidences and have access 
for parties to all relevant documents. Discovery in 
U.S. approach is not asking for some proof only, it 
is a procedure, aimed to gather all related 
information for Parties of a civil case. 

In this article we present American 
discovery to civil and continental system, although 
in U.S.system in some cases the existing process of 
discovery have caused delay and expense ,however, 
the disclosure is essential to achieve a just result in 
litigation. 

 

4. Discussion 
It is apparent that procedural rules have 

frequently been transplanted from one jurisdiction 
into another (Daigre, 1979), those that draft 
procedural legislation generally adopt rules and 
principles that were used, tried and tested elsewhere. 
(92 Yale L.J., 1982-1983).  

There have been many examples of 
crossinfluence contributed to a gradual 
approximation of procedural systems . The pleading 
rules introduced by the 1848 New York Field code 
were similar to those on the continent. (Olivier, 
2000) At the same the introduction of very liberal 
party driven discovery rules in the U.S. provides the 
clearest example. (Rosenberg, 1969 and 1988) 

American model of discovery is supposed 
to provide the parties with relevant documents 
before trial. It can assist parties in preparing their 
cases or determining whether to settle before trial. It 
also should save the court time and expense 
through: Narrowing the issues in dispute preventing 
parties being taken by surprise at trial and enabling a 
dispute to be settled or determined at trial on its 
merits and not tactics. 
       In American model, the judge has no role of 
digging for facts and parties are required to have 
such a role, although the judge takes a more active 
role in case management .Thus it is strongly 
recommended to civil systems to make their own 
model of discovery and take the positive aspects of 
American model. 
In American model of discovery any party may 
serve on any other party a request to produce and 
permit the party making the request, to inspect and 
copy any designed documents including 
writings,drawing, graphs, charts, photographs, 
phone- records electronically stored information and 
other data compilations from which information can 
be obtained, translated if necessary by the 
respondent or inspect and copy test or sample any 
tangible things which constitute or contain matters 
within the scope of Rule 26(b) and which are in 
possession ,custody or control of the party upon 
whom the request is served .The request may 
without leave of court be served upon the plaintiff 
after ommencement of action and upon any other 
party with or after service of summons and 
complaint upon that arty. The request shall ecify a 
reasonable time, place and manner of making the 
inspection and performing related acts. The request 
mayspecify the form in which electronically stored 
formation is to be produced. The party upon whom 
the equest is served shall serve a written response 
within 30 days after the service of the request. 
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5. Comparing legal systems 
            As it was mentioned how legal systems 
accepted and created rules of discovery in civil 
procedure, it must be said that the differences in 
Continental legal systems and U.S. Federal rules of 
discovery in civil cases are numerous. (Schwarzer, 
1989) In addition, there are many differences in the 
way in which the laws are applied. In French 
system(Gabdeil , 1903), the process of access to 
written proof and presentation of evidence may take 
place at a number of dispersed court sessions .In the 
United States there may be many procedural steps in 
pretrial stage of litigation. At the same time, evidence 
will be presented to the Trier of fact during a single 
uninterrupted hearing Sofare, 1982-1983). In 
discussing the ifferences between legal systems, it is 
important to distinguish them. 

Often the written rules in one system differ 
greatly from those in other systems. Out of court 
depositions are important within the U.S. System of 
discovery,unavailable in French system, for example. 
(Surbin, 1997-1998) 
       In all jurisdictions, the laws allow to have full 
access to all related information about the civil 
case,but with different features and means. 
(Sunderland,1932-1933). 
            Most of rules of European legal system 
(continental) were initially influenced by the Romano 
– canonical model. In more recent times, and 
sometimes contrasted with Anglo-American systems. 

Main differences are mentioned in table 1. 
These differences flow from tow fundamental 
differences:different roles of judges in the civil 
procedure. (Sunderland, 1938-1939) 

It is commonly believed that the pursuit of 
truth is the primary end of the process of 
discovery.(Fleming, 1928) 
     However, the pursuit of truth is not an end in itself, 
but a means directed towards a more remote end. 
(Grossen, 1960) 

Technical or pure epistemological 
perspective does not suffice to understand the 
discovery arrangements of legal systems. (Keeton, 
1954) 

The pursuit of truth is believed to be 
importance to promote settlement, reach a correct 
decision, and level the playing field and to make the 
ourt's decision acceptable in the eyes of the litigants 
and the public. (Louisell, 1957)Thus in every egal 
system, it is relevant to identify the final ends of the 
litigation process. Different jurisdictions emphasize 
different ends of the process of discovery. Rules of 
discovery were designed to establish the facts" 
correctly". The pursuit of truth was hence of great 
importance in U.S. legal system. (Macllister, 1950) 
Thus all the means are available to achieve the facts of 

civil case in civil procedure. Tow distinctive features 
are most prominent in U.S. model of discovery in civil 
procedure: the civil jury and the adversarial system. 
(Speck, 1951) In U.S. civil procedure, the "adversarial 
system" provides both parties with sufficient 
opportunities to voice their pinion. Thus, in this 
system, the "role of parties" is more (Warren, 1890). 
The parties have the possibilityof ask for production of 
all related documents which are "in the possession of 
the other party". (Weinstein, 1957). 

But on the other hand, The U.S. Federal 
system seems to be also concerned with the 
"resolution of disputes" (Wigmore, 1940). We may 
conclude that the federal U.S. rules primarily aim for 
the fair and legitimate resolution of disputes. (Interim 
Report, 2010) Use of direct sanctions against parties in 
reliance of presentation of evidence in civil process is 
a distinctive feature of U.S. legal system. (Adams, 
1998) 
 
6. Conclusion 
             The procedural differences between the 
common law and continental systems have been 
thoroughly examined. Despite different features, the 
ultimate goal of both systems is essentially identical: 
to achieve the just, efficient, and speedy resolution of 
disputes. (Julien, 2003) Perhaps the most interesting 
phenomenon is that neither system is satisfied with its 
own performance in achieving this ultimate 
goal,(Kohl, 2004) and both systems are trying to seek 
inspiration from each other to reform their procedural 
arrangements. (Vincent. 2001) 
            The notion of active judicial management and 
supervision is sweeping both the United States and 
England and has dominated as the theme of their 
reform movements for the past twenty years 
(Heron2002). The focus of judicial attention is shifting 
from trial to the pretrial stage. (Lebars, 1997)The 
opposite directions of these reform movements are 
clearly bringing the two systems into convergence. 
(Braas,1945) Despite this convergent trend, the 
attitudes of the two ystems toward civil discovery 
remain far apart. (Gabdeil , 1903) In the common law 
system, parties are equipped with discovery rights to 
gather information and evidence in preparing their 
cases.(Lewald, 1937) 

DISCOVERY enables them to compel 
disclosure of information from their opponents and 
even third parties. (Jodlowski, 1967) In the continental 
systems, no such rights are recognized. (Nouveau 
Code, 2003) 

The civil judges exclusively enjoy 
investigative power(Dunand , 1940). Almost all 
commentators find the answer to be rooted in different 
procedural arrangements and concepts of procedural 
justice between the two systems. (Linsmeau, 1999) I 
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turn to the board subject of discovery in civil actions. 
Viewed comparatively, in this particular realm of 
procedure, the civilians' mindset-still hostile to 
disclosure as well as discovery on the grounds of party 
privacy and autonomy- starkly differs from the 
common-law mindset. (Mougenot, 1990) However, 
some movement in the civil law has recently occurred, 
and the future should see more. Boudreau, 2006) Two 
points should be made perfectly clear at the outset. 
First, my proposal of introducing discovery is made 
for the sole purpose of curing the problems arising 
from the continental system's lack of efficient 
discovery. (Guinchard, 1999). It is not an attempt to 
harmonize the two systems' conflict on this issue or to 
build a set of universally rules. The most important 
lesson I find in the study of comparative civil 
procedure is that procedural law should be socially 
constructed and defined with an eye on the need and 
culture of a rticular society. (Tarzia, 1996) Second, I 
would like to mphasize that while I propose to 
ntroduce iscovery into the continental system, I do not 
propose to ransplant the whole common law discovery 
Scheme. It would be silly to suggest such a complete 
transplant. (Couchez, 1998)  

Peyman Rezaizadeh,Ma Student of 
Political Sciences,Department of Sociology,Tehran 
University, Tehran, Iran 
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Abstract: Allium ampeloprasum known as wild leek is a wild nutritious plant that belongs to Lilaceae. In this research, the 

hypoglycemic effects of the plant’s leaves hydro-alcoholic extract on Wistar rat ileum contractions and its possible 

mechanism have been reviewed. Extraction was done through the maceration of Allium ampeloprasum powder with 70% 

alcohol. In this intervention research, 48 Wistar rats weighing between 150 and 200 grams were divided into 6 random 

groups of eight. The groups include: control group, the group receiving Allium ampeloprasum extract cumulative 

concentrations, the group receiving Proprapanolol, the group receiving Narcan, the group receiving L-name, and the group 

receiving cumulative concentrations of calcium chloride. On the experiment day, Wistar rats ileum contractions under 1g 

initial tension were separately recorded through adding potassium chloride 60(mM) in isotonic method in an organ bath 

containing Tyrode solution (37 
0
C, PH 7.4). To examine the mechanism of the extract effect, the tissue was incubated with 

Proprapanolol, Narcan or L-name, and the percentage of contraction changes were calculated and recorded. In order to 

determine the role of calcium channels in the tissue motor activity, ileum affected by calcium chloride cumulative 

concentrations was used. Allium ampeloprasum cumulative extracts (100, 200, and 400 mg/kg), in a dose-dependent manner, 

reduced ileum contractions (P<0.0001) by potassium chloride (60 mM). The intervention of beta adrenergic receptor 

antagonist (Proprapanolol, 1 μM), opioid receptors (Narcan, 1 μM), nitric oxide synthase inhibitor (L-name, 100  μ M) in 

ileum showed that Proprapanolol decreases the inhibitory effects of the extract on the contractions caused by potassium 

chloride significantly (P<0.0001). However, L-name and Narcan did not decrease the inhibitory effect of the extract on 

ileum. Calcium also caused the contraction of tissue depolarized by potassium chloride. This contractive effect was 

significantly decreased by cumulative concentrations of the extract (P<0.0001). It can be concluded that Allium 

ampeloprasum leaf hydro-alcoholic extract could affect rat ileum motor activity by affecting beta adrenergic receptors and 

voltage dependent calcium channels. According to the results of the aforementioned effect, it might be used to treat digestive 

problems. 

[Sedighi M, Rafieian-kopaei., Noori-Ahmadabadi M. Effect of Allium ampeloprasum on ileum function: Involvement of 

beta-adrenergic receptors and voltage dependent calcium channels. Life Sci J 2012;9(4):1660-1667] (ISSN:1097-8135). 

http://www.lifesciencesite.com. 255 

Key Words: Allium ampeloprasum extract, Ileum, Rat 

 

 

Introduction: 

In recent years, the application of medical plants has 

increased significantly. Although some of them have 

toxicities (1-3), most of these plants significantly 

contribute to therapy of diseases (3,4). One of such plants 

is Allium ampeloprasum (wild leek) for which many 

medicinal properties have been reported in traditional 

medicine (1). Wild leek, with the scientific name of 

Allium ampeloprasum, is a wild nutritious plant that 

belongs to Lilaceae (1,5). The effects of wild leek are 

similar to garlic but milder (5). Wild leek could be found 

in Hamedan, Shiraz, Sanandaj, Kamyaran, Qom, and 

Arak provinces. The leaves and stems of young wild leeks 

are used as spice or medicine (3). 

Wild leek contains lots of cysteine sulphoxides, saponins, 

tanins, and disulphide compositions (5). Its effectual 

constituents could protect against induced damages by 

damaging factors, decreases blood serum cholesterol rate, 

balances bodily functions, and widens blood vessels 

(vasodilation) (5,6). Wild leek is anti-asthma, anti-septic, 

Diuresic, vasodilator, expectorant, tonic, and stimulant 

(7). It could be considered as an anti-diabetes factor (8-

10). It also has positive effects on blood serum lipid and 

glucose levels. 

It is revealed that compounds containing sulphur in 

disulphides category which are amply found in allium 

genus plants like Allium ampeloprasum (wild leek) could 

decrease glucose levels in diabetes experimental model 

http://www.lifesciencesite.com/
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through increasing peripheral glucose uptake, glucose 

gastrointestinal absorption inhibition, and increasing 

insulin secretion from remaining beta cells in Islets of 

Langerhans (10,11). Considering the role of oxidative 

stress and enzymal changes is important in the emergence 

of some undesirable biochemical and tissue changes in 

diabetes type 1 (12). The antioxidant properties of Allium 

ampeloprasum could relate to cysteine sulphoxides 

compounds. The antioxidant properties of such 

compounds is attained through increasing the level of 

antioxidant system enzymes including super-oxide 

dismutase (13,14). Allium ampeloprasum has pain killing 

properties (13). Allium ampeloprasum effectual 

constituents are similar to Garlic and Mosir having 

positive effects on blood serum lipids and glucose levels 

(15,16). No research has been done on its positive effects 

on intestines. 

Numerous factors, affecting the cellular mechanism of 

muscle, could change motor activities of smooth muscle. 

The factors that cause smooth muscle contraction are: 

significant increase of extracellular potassium 

concentration and membrane depolarization, opening of 

sodium calcium slow channels and calcium entering cell, 

dephosphorylation of myosin phosphatase and calcium 

pumped into reticulum sarcoplasmic, and finally 

increasing the level of cytosolic calcium. Also, the factors 

through which cytosolic calcium decreases and myosin 

phosphatase activity increases could have an inhibition 

effect on the motor activity of smooth muscle (17,18). 

Since in the previous researches, the vasodilative effect of 

Allium ampeloprasum (6) and the effects of allium from 

Lilaceae on aorta contractive activity with the effect of 

contractive response decrease in rat isolated arterial 

system (19) was reviewed, in this research, we studied the 

effect of Allium ampeloprasum hydro-alcoholic extract on 

the contractive activity of ileum, and the probable 

mechanism of the aforementioned effect through voltage 

dependent calcium channels, beta adrenergic and opioid 

receptors, and the role of the plant in the synthesis of 

nitric oxide synthase. 

 

Materials and Methods: 

Extraction Method: 

In this research we used maceration method to get Allium 

ampeloprasum extract. After dehydration and powdering 

the plant leaves, we macerated 100 grams of the powder 

with 70% ethanol, and left it in the lab temperature for 72 

hours. Then we filtered the solution with Buchner funnel 

and the solvent was distilled with a rotary evaporator in a 

temperature of 35 
o
C. The condensed solution was put in 

an incubator with a temperature of at most 40c so that the 

alcohol within the solution was completely evaporated. 

The resulting powder was kept in the refrigerator for later 

use (20). 25 grams of powder was finally resulted from 

500 grams of Allium ampeloprasum powder. 

 

Animals: 

48 Wistar rats weighing between 150 and 200 grams 

provided by the Research and Laboratory Animals 

Multiplication Center of Shahrekord University of 

Medical Sciences were kept in a temperature between 20 

to 24
 o

C and under 12 hours light/12 hours dark condition. 

Rats had free access to water and food, but they were 

deprived of food the night before the experiment to ease 

the job and for their tissues to be cleared (21-23). 

 

Materials Used:  
Proprapanolol and L-name were prepared from Sigma Co. 

(USA), Narcan from Tolid Darou Co. (Iran), and all the 

salts from Merck Co. (Germany). 

 

Ileum Preparation and Methodology: 

Following moral principles on the day of experiment, a rat 

was exposed to chloroform and made unconscious, then 

from the end of its ileum, excluding 2 centimeters from 

the end, a 2-centimeter piece was cut and inside it was 

gently washed with Tyrode solution; then it was put 

between two stainless steel hooks vertically in an organ 

bath (50 ml), where the solution temperature and pH were 

37
 o

C and 7.4, respectively. The initial tension on the 

tissue was 1 gram and the Tyrode solution in the bath was 

composed of the following (in millimolar): 

NaCl (136), KCl (5), CaCl2 (2), NaHCO3 (11.9), MgCl2 

(0.98), NaH2PO4 (0.36), glucose (5.55). 

Tissue compatibility and stability period was 60 minutes 

where air bubbles flowed constantly in the organ bath and 

every 15 minutes the solution in the bath was replaced 

with a new one. After compatibility, ileum was contracted 

by potassium chloride (60 mM) and when the contraction 

reaches plate state (21) the cumulative concentrations of 

the extract (100, 200, 400 mg/kg) (10) were added to the 

organ bath. Isotonic lever transducer (Harvard, UK) 

transferred tissue motor activity to the recording device-

Universal Harvard Oscillograph–and the respective effect 

was recorded on paper. Then the percentage of changes in 

the contractile force was calculated in comparison to plate 

state. In order to study the mechanism of the extract effect 

on the tissue, it was incubated with Proprapanolol with a 

concentration of 1μM (30 minutes), Narcan with the same 

concentration (1μM) (24), and L-name with a 

concentration of 100μM for 20 minutes. Then its effect on 

opioid and beta adrenergic receptors and the role of nitric 

oxide was studied (25). In order to study the role of 

extracellular calcium in the function of the extract, the 

tissue was first put in calcium free Tyrode solution with a 

high concentration of potassium chloride (60 mM). Then 

in a cumulative manner (2 to 8 mM), potassium chloride 

was added to the organ bath (21). Ileum contraction in 

response to cumulative concentrations of calcium chloride 

was recorded. After 5 minutes of incubation in the 

presence of the extract with cumulative concentrations, all 

the stages were recorded. 

 

Statistical Methods: 

Information gained through data was first saved in a 

computer and SPSS software and then analyzed 

statistically. The changes of contractile force caused by 

the extract and antagonists compared to the extract itself 

was calculated and specified in the form of SEM ± mean. 

Also, ANOVA statistical test and student t-test were used 

to compare the different concentrations of the extract and 
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the two groups, respectively. P<0.05 was considered as 

the meaningful difference. 

 

Results: 

In all the stages of the experiment, adding potassium 

chloride to organ bath led to contraction caused by 

potassium chloride effect on ileum, and after a short time, 

the contraction reached plate state, where the percentage 

of ileum contraction was calculated. After the tissue 

reached plate state and saline added, the effect of extract 

cumulative concentrations, beta adrenergic and opioid 

receptors antagonist, the role of nitric oxide and the 

intervention of voltage dependent calcium channels on the 

average of tissue contraction changes was calculated and 

recorded. 

 

Cumulative concentrations of Allium ampeloprasum 

hydro alcoholic extract compared to contractions 

caused by potassium chloride in rat ileum 

Table 1 shows that cumulative concentrations of Allium 

ampeloprasum hydro alcoholic extract (100, 200, 400 

mg/kg) has decreased rat ileum contraction caused by 

potassium chloride (60 mM) in comparison with the 

saline group, and indicates a meaningful difference 

(P<0.0001, n=8). The inhibition effect of the extract on 

ileum depends on dose and indicates a meaningful 

difference between them, too (P<0.05, n=8). 

 

 
Table 1: The effect of cumulative concentrations of Allium ampeloprasum hydro alcoholic extract (100, 200, 400 mg/kg) on 

ileum contraction caused by potassium chloride (60 mM) and saline 

 

 

 

The cumulative concentrations of the extract (100, 200, 

400 mg/kg) decreased the contraction of ileum caused by 

potassium chloride (60 mM) in comparison with saline 

group (ANOVA, *** P<0.0001, n=8). The inhibition 

effect is caused by the dose-dependent extract and 

indicates a meaningful difference between each of extract 

concentrations (*P<0.05, n=8). 

 

The comparison of the effects of beta adrenergic 

receptors (Proprapanolol) presence on the inhibitive 

function of the extract 

Stimulating beta adrenergic receptors causes the 

relaxation of small intestine. It is possible that the extract 

has caused inhibitive function through stimulating the 

above-mentioned receptors. Therefore, the effects of the 

extract on the receptors once in the absence of 

Proprapanolol and once in its presence for 30 minutes 

with an interval of 15 minutes during which the tissue was 

washed, are compared together. The results show that the 

extract has caused inhibition of contraction by potassium 

chloride (P<0.0001, n=8). Proprapanolol also caused a 

meaningful decrease in the inhibition effect of contraction 

caused by the extract (P<0.001, n=8) (Table 2). 
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Table 2: Comparison between contractile effect of potassium chloride, inhibition effect of the extract with a concentration of 

200 mg/kg, and Proprapanolol (1μM) on beta adrenergic receptors in ileum (n=8). **P<0.001, **P<0.0001 

 

The comparison of the effects of opioid receptors 

antagonist presence (Narcan) on the inhibitive 

function of the extract 

According to the fact that stimulation of opioid receptors 

decreases intestinal movements, there is a probability that 

the effectual constituents of the extract affect receptors 

and cause muscle relaxation. Therefore, the inhibition 

effect of the extract on the receptors once in the absence 

of Narcan (1μM) and once in its presence for 30 minutes 

with an interval of 15 minutes during which the tissue was 

washed, are compared together. The results show that the 

extract has decreased the contractile effect of potassium 

chloride meaningfully, but there was no meaningful 

difference between the contractile effect of the extract in 

the absence and presence of Narcan. 

 

The extract caused the inhibition of contraction by 

potassium chloride (P<0.0001, n=8), but there was no 

meaningful difference between the contractile effect of 

the extract in the absence or presence of Narcan (Table 3). 

 

 
Table 3: Comparison between potassium chloride contractile effect, inhibition effect of the extract with a concentration of 

200 mg/kg, and Narcan (1μM) on opioid receptors in ileum (n=8). (***P<0.0001) 
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The comparison of nitric oxide synthase antagonist (L-

name) on inhibitive function of the extract 

It is probable that stimulating NO synthase has decreased 

the contractive function of the extract; L-name is also an 

inhibitor of nitric oxide synthase enzyme. Therefore, the 

effect of the extract on the receptors once in the absence 

of L-name and once in its presence for 20 minutes with an 

interval of 15 minutes during which the tissue was 

washed, are compared together (P<0.0001, n=8), but there 

is no meaningful difference between the inhibition effect 

of the extract in the absence or presence of L-name (Table 

4). 

 

 
Table 4: Comparison between the contractile effect of potassium chloride, inhibition effect of the extract with a 

concentration of 200 mg/kg, and L-name (100  μ M), inhibitor of nitric oxide synthase enzyme in ileum (n=8). (***P<0.0001) 

 

The effect of Allium ampeloprasum leaf hydro 

alcoholic extract on contraction caused by calcium 

chloride in ileum depolarized by potassium chloride 

Ileum contraction caused by calcium chloride cumulative 

concentrations (2 to 8μM) in depolarized tissue by 

potassium chloride (60 mM) depends on the concentration 

of calcium chloride (***P<0.0001), and the contractive 

responses in the presence of cumulative concentrations of 

Allium ampeloprasum extract decrease (**P<0.001). 

 

Table 5 shows that depolarized ileum of rat in a calcium 

free Tyrode solution with a high concentration of 

potassium chloride (60 mM) contract in the presence of 

cumulative concentrations of calcium chloride, dependent 

on concentration (2,4,8 mM) (P<0.0001, n=8). After 

washing the tissue with a calcium free Tyrode solution 

and leaving it for 15 minutes, repeating the same 

aforementioned stages in the presence of different 

concentrations of the extract (100, 200, 400 mg/kg) for 3 

minutes decreases the contractile effect caused by calcium 

chloride in ileum, and the contractile effects of calcium in 

the absence or presence of the extract have a meaningful 

difference with each other (t-test, P<0.001, n=8). 
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Table 5: Comparison between the contractile effect of calcium chloride cumulative concentrations (2 to 8 mM), and the 

inhibition effect of the extract in its cumulative concentrations (100, 200, 400 mg/kg). 

 

Discussion: 

In this research, Allium ampeloprasum extract could 

decrease contractions caused by potassium chloride for 25 

minutes; however, before adding the extract, the tissue 

stayed in contraction during the experiment, while after 

adding the extract, it relaxed. This is caused by the effect 

of the extract on tissue, not muscular fatigue (26). 

Since the major factor of smooth muscle contraction is the 

presence of calcium ions; these ions could enter cells 

through activated calcium channels and cause smooth 

muscle contraction. Opening of these channels doesn’t 

change resting membrane potential much, because an 

enough number of potassium ions move out of the cell 

simultaneously to keep a natural membrane potential. 

Contraction continues until calcium channels are open 

(27). Since there are voltage- dependent calcium channels 

in ileum like type L channels, contraction of ileum 

smooth muscle caused by potassium chloride could be 

because of these channels (28). It is probable that by 

affecting ileum smooth muscle cells, Allium 

ampeloprasum effectual constituents have prevented the 

increase of calcium in cells causing the muscle to relax. 

About the probable mechanism of muscle relaxation, it 

should be noted that the activation of opioid receptors 

causes ileum to relax, but here, blocking the receptors 

with Narcan shows Narcan incapability in decreasing the 

inhibitive function of the extract, and confirms no 

intervention from receptors (29). The activation of beta 

adrenergic receptors causes inhibition of ileum 

contractive activity (30). By activating cAMP dependent 

protein kinases and the active transfer of calcium into 

sarcoplasmic reticulum, beta adrenergic receptors cause 

inhibition of ileum contractive activity. Incubation of 

ileum piece with beta adrenergic receptors antagonist by 

Proprapanolol decreases relaxing function of the extract 

on ileum contraction caused by potassium chloride. This 

could indicate that a constituent or constituents of the 

extract have the ability to activate beta adrenergic 

receptors and decrease the effect of the extract. 
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Meanwhile, nitric oxide is one of the most important 

released factors from endothelium(31-34). NO is released 

from L-arginine by nitric oxide synthase enzyme (35). 

Increase of NO synthase through the increase of cGMP 

causes ileum relaxation (36), but the incapability of L-

name in decreasing the inhibition function of the extract 

confirms that nitric oxide synthase has no intervention or 

part in the inhibition function of the extract. 

When adding calcium chloride cumulative concentrations 

to the tissue in a calcium free Tyrode solution with a high 

concentration of potassium, the tissue just gets 

depolarized and no contraction is observed (37). 

However, after adding calcium chloride to the tissue, it 

contracts, and then in the presence of the extract, there 

will be inhibition effect on contraction (38). This shows 

that the extract affects calcium channels and the inhibition 

function has come to effect. 

Plants belonging to the genus of Allium have a strong 

inhibitor of aldose reductase enzyme called 

isoliquiritigenin that could prevent the aorta from 

decreasing the formation of l2 prostaglandins that have 

vasodilation effects, under diabetes condition. It could be 

explained that also the presence of the same compound 

(isoliquiritigenin) is why contractile effects of thoracic 

aorta decrease (39). 

It is probable that the inhibitive function of the extract 

also comes from compounding with isoliquiritigenin or 

from a stable bond between the effectual constituent or 

constituents of the extract like flavonoids or saponins (40) 

with calcium channels meaning that the major effect of 

the extract comes from deactivating calcium channels and 

part of it probably from the effect of the extract 

compounds themselves with the intervention of beta 

adrenergic receptors. Studying each of these compounds 

and their effect on the above-mentioned channels 

demands separate researches. 

 

Conclusion: 

In general, it could be concluded that Allium 

ampeloprasum leaf  hydro-alcoholic extract could affect 

the motor activity of rat ileum through affecting beta 

adrenergic receptors and voltage-dependent calcium 

channels, and considering its results, it could be used in 

treating digestive problems.  
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Abstract: One of the most important assumptions which is being used in analysis and design of buildings against 
lateral forces is the rigid-floor assumption. Lateral rigidity of diaphragms depends on several factors such as: type 
of the structure, dimensions of structure, rigidity and location of lateral load bearing elements, stiffness of frames, 
type and thickness of floors, number of stories and etc. so, we should give more and more importance to this 
assumption. In this study, in order to investigate how concrete slabs behave, a lot of models in two cases of rigid-
floor and flexible-floor in linear limitations are analyzed and compared.  
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1. Introduction 

Structures with flexible floor systems behave 
differently under dynamic lateral loading than 
structures with rigid diaphragms. The rigid floor 
assumption distributes forces between lateral resistant 
elements according to the proportion of elements 
rigidity. In addition, this assumption decreases the 
degrees of freedom and makes the analysis simpler. 
Several codes, for instance Iranian code of practice 
for seismic resistance of buildings (Standard 2800) 
present some criterions for the diaphragm. According 
to the mentioned standard, diaphragm is to be 
considered flexible when the diaphragm deflection 
exceeds twice the story drift. However, flexible 
diaphragm systems are still analyzed with criteria and 
recommendation developed for structure with rigid 
diaphragms. Variables such as structural system can 
affect diaphragm behavior and causes rigid 
diaphragm treatment was not accurate. In this study  

 

 

analysis was performed in a linear mode and for each 
structures, modeling was performed considering both 
real rigidity and rigid diaphragm assumption.  

 
2. Model description 

A basic plan according to the below figure is provide 
in order to set up the modeling procedure, having 3m 
height, 5m width, 6 and 10 m spans. The diaphragm 
is assumed to be concrete slab. 
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Figure.1. Model description 

 
Loading is performed based on Iranian earthquake 
code and the analysis type is static. The selected 
structural systems are concrete structure with shear 
wall, concrete moment frame, steel braced frame and 
steel moment frame. The braces and shear walls are 

in 1, 2, 3 directions and earthquake load is applied in 
x direction. The numerical modeling is made in 
SAP2000 for both rigid and flexible cases of 
diaphragms.  
 

 
Table.1. Shear wall (SH) modeling characteristics 

Model 
No Variation 

Diaphragm 
Thickness 
(cm) 

Shear Wall 
Thickness 
)cm( 

Beam 
cm× cm 

Column 
cm× cm 

Mass load 
(rigid) 
)kg( 

Mass load 
(flex) 
)kg( 

SH1 

Sl
ab

 
th

ic
kn

es
s 

5 

25 25×40 35×35 
8Ø32 

9514 93.3 
SH2 10 10954 107.4 
SH3 15 12394 121.5 
SH4 25 15274 149.7 
SH5 35 18154 178 
SH6 

Sh
ea

r 
w

al
l 

th
ic

kn
es

s 

25 

5 

25×40 35×35 
8Ø32 

13654 133.9 
SH7 10 14209 139.3 
SH8 20 14869 145.8 
SH9 30 15679 153.7 
SH10 40 16489 161.7 
SH11 

B
ea

m
 

di
m

e
ns

io
n

s 
25 25 

25×35 35×35 
8Ø32 

14766 144.8 
SH12 35×55 16839 165.1 
SH13 50×75 19927 195.4 

 
Table.2. Concrete moment (MC) modeling characteristics 
 

Model 
No Variation 

Diaphragm 
Thickness 
(cm) 

Beam 
cm× cm 

Column 
cm× cm 

Mass load 
(rigid) 
)kg( 

Mass load 
(flex) 
)kg( 

MC1 

Sl
ab

 
th

ic
kn

es
s 

5 

30×45 40×40 
8Ø30 

7109 69.7 
MC2 10 8357 81.9 
MC3 15 9605 94.2 
MC4 25 12101 118.6 
MC5 35 14597 143.1 
MC6 

B
ea

m
 

di
m

e
ns

io
n

s 

25 
25×40 40×40 

8Ø30 

11588 113.6 
MC7 40×60 13641 133.7 
MC8 55×85 16977 166.4 

MC9 

C
ol

um
n 

di
m

en
sio

ns
 

25 30×45 

30×30 
8Ø24 11904 116.7 

MC10 
50×50 
8Ø32 12354 121.1 

MC11 
70×70 
12Ø32 13028 127.7 
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3. Comparison criterions 

Here, some criterions are defined in order to make it 
possible to compare the results between rigid and 
flexible modeling results. The parameter δ is chosen 

as displacement symbol. In fact 123 ,,    are the 

displacement for the three direction in the below 
figure. 
 

 
  3/2
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There are also parameters such as ∆  , ∆  and finally 
∆ that must be defined here: 
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4. Illustrative graphs 
To completely understand the results for the 
structures modeling, in this part different graphs 
according to variation of some variables are plotted. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21 
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Table.3. Graphs for SH models 

퐷푖푠푝푙푎푐푒푚푒푛푡 −  ∆ 퐷푖푠푝푙푎푐푒푚푒푛푡 −  훿∆ 

Variation of slab thickness 

  
Variation of shear wall thickness 

  
Variation of beam dimensions 
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Table.4. Graphs for MC models 

퐷푖푠푝푙푎푐푒푚푒푛푡 −  ∆ 퐷푖푠푝푙푎푐푒푚푒푛푡 −  훿∆ 

Variation of slab thickness 

  
Variation of beam dimensions 

  
Variation of column dimensions 
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5. Results 
Based on the previous graphs for the 4 mentioned 
structural systems, the results are concluded here. 
SHn (n=1-13) models 
According to the results for this part, table.1, 
0.24 < ∆< 2.58 and 0.16 < 훿∆ < 1.19. The extreme 
amount for this parameter shows that in this part, the 
diaphragms are mostly flexible. This could be 
because of rigid behavior of shear walls in this 
system. 
 
MCn (n=1-11) models 
Based to the results for this part, table.2, 0.005 < ∆<
0.064 and 0.017 < 훿∆ < 0.098. The models for 
concrete frames demonstrate more rigid diaphragms 
rather than shear wall models. The reason lies on the 
fact that slab rigidity is more than columns stiffness. 
 
6. Conclusion 

In this paper the effect of structural lateral load 
bearing systems on rigidity of concrete slabs is 
investigated. The results show that for a shear wall 
resisted structure the assumption of a rigid diaphragm 
is not valid. So designers should consider it as a 
flexible diaphragm in their designations.  
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Abstract: Purpose of this study was investigation of relationship between personality characteristics with 
dependence on chat among high school female students. Based on research project correlation form, 270 high school 
senior female students in the field of Mathematics – physics in the 6th district of Tehran were selected by multi-stage 
random sampling. Tools for implementation of this research were: a) Neo personality inventory research; b) Young 
inventory. In order to analysis of data, description statistics (average and standard deviation) and inferential statistics 
(correlation and regression) were used. Results show that: (1) Personality features are significant in explaining 
dependence to the chat (p<0.001). (2) Among personality features, temperamental neurotic had a significant positive 
relation with dependence with chat (p<0.005). (3) The effect of personality consistency, openness and extraversion 
on dependence to the chat was positive but with low impact and also was not significant (p>0.005). (4) Although 
there was negative relationship between personality characteristics of responsibility and chat dependency, but it was 
not statically significant (p>0.005). 
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Introduction: 

Human beings had used different methods to 
contact with their fellow human beings at different 
ages. Using smoke, symbols (verbal, written), 
telephone, telegraph and also computer and Internet 
in recent century, all suggest the need to establish a 
relationship with fellow human beings (Farhangi, 
2006) [4].  

Internet, the emerging phenomenon of the 
last century, today is the obsession of many teenagers 
and young people. From 1992 which this technology 
was entered to Iran to today, tremendous growth from 
center to the far distance region is obvious. Coffee 
nets and Internet institutes grow rapidly which in 
every few steps, we can see one of them and it shows 
unique welcome of Iranian people to this technology 
(Welis, 2007) [5].  

Although the statistics presented in the case 
of Internet use in Iran is far from the global statistics, 
But the Internet, computer games and chat are the 
main interests of many of Iran's youth. Countless 
parents ask this question that should they be concern 
with their children due to use Internet and chat? They 
concerned with some issues of this technology. 
Positive and negative reflections on the use of this 
technology have given them, (Effects that 
dependency to chat may have on personality features 
of students), put them in a conflict that finally 
allowed their child to sit behind the screen some 
times of day and stay away from the real world or 
not? 

Nowadays, chat increased among youth 
people which psychologists have suggested the term 
addiction to chat (Farhangi, 2006) [4]. Young (2001) 
represented following symptoms for chat addicts 
based on extensive researches [13]: 

1. Those who are connected to the network 
every day for several hours. 

2. After connection to the network, lose time 
control. 

3. They go out home very few and spend most 
of their time behind computer. 

4. They spent little time for personal work and 
even eat their food in front of the monitor. 

5. They deny that spend much their time in the 
network. 

6. They check their e-mail several times a day. 
7. They believe that have the best and most 

popular personal page. 
8. They feel relieved and relaxed when 

communicate with their online friends.  
9. They lose their jobs and other social 

responsibilities. 
10. They do not attention to their health and 

physical appearance. 
11. They feel bad when they are off-line (Young, 

2001) [13]. 
It seems that people, who addict to chat, 

involve in pathological behavioral disorder which is 
same to compulsive behavior disorder. Results show 
that addiction to the chat is similar to the pathological 
gambling and had the same features and 
consequences. Addiction disorder to the chat is a new 
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clinical disorder which could be a new concern about 
mental health (Young, 2007) [12]. 

Chat with online friends in chat rooms 
would stimulate teenagers and young people to 
unlimited use of Internet. Also, Young (2007) 
believes that Internet vulnerabilities are just bored, 
depressed, introverted and without self-esteem, which 
may also have a history of addiction to other drugs 
[12]. Problems of each individual life and character 
and mentality of each person is effective on how to 
use the Internet and time which they spent (Yang, 
2007) [12].  

A new growing concern is optional network 
obsession that is include compulsive gambling in 
Internet, compulsive use of sites or sexy chat rooms, 
online auctions and extreme chat. These behaviors 
are highly addictive and person who have these 
compulsive behaviors is known as an addicted person 
to the Internet and chat (Mckena, 2002) [6].  

Personality is a basic concept in psychology. 
Since personality involves all aspects of physical and 
emotional-mental dimensions, it can be said that 
behavior science efforts are in line with it. Overall, a 
true define of general features of personality in 
routine life refers to stable characteristics over time 
which do not change from a position to the other 
position and refers to person's essence. In general, 
behavior is influenced by the characteristics and 
cognitive and emotional abilities. To predict the 
behavior of these features, they should be closely 
examined (Haghshenas, 2009) [1]. Trait is feature or 
quality of distinguishing of personality. In our daily 
life, whenever we describe the personality of person 
that we know him/her, most time we follow trait 
approach and we tend to select features or prominent 
factors, in order to use it to summarize whole person's 
features in some words. This widespread define 
means that traits applied by three main approaches: 
it's possible to use them for summarize, prediction 
and explain of person's behavior (schultz, 1998) [3].  

Some research which carried out in field of 
dependence to chat, suggest that chat has relationship 
with personality characteristics.  

Jackson et al (2003) were examined the 
relationships between personality, cognitive style and 
use of the Internet in a longitudinal study [4]. Results 
indicated that extraversion and neurosis were 
associated with Internet use, but only during the first 
3 months of home Internet access.  

In research on Internet addiction, Tonioni et 
al. (2011) were discussed disadvantage of the use of 
Internet with long hour's online and avoiding 
interpersonal relationships in the real world as 
important criteria for the diagnosis of Internet 
addiction [10]. Lost communication with real people 
with trauma symptoms such as anxiety and 

depression lead to the identification of users addicted 
to the Internet (Tonioni, 2011) [10].  

In other research, Rayan and Xenos (2011) 
were examined personal impact of use or non use of 
social network Facebook. The results showed that 
Facebook users are more eccentric and narcissistic 
and less conscientious and also they feel less social 
isolation. Another finding was that Facebook users in 
terms of personality traits such as neurosis, 
loneliness, shyness and self-infatuation are different 
[8]. 

Gulliver and Ghinea (2009) examined the 
relationship between cognitive styles, user character 
and quality of multimedia perception (video, 
projector, TV, computers), began. Results showed 
that type of personality and user cognitive style 
affects on students' information uptake levels, their 
achievement in perception and also on confidence 
level [2].  

Ranjbar (2009) examined the relationship 
between chat dependency and mental health of high 
school female students in Tehran. The research 
findings show that the people who spent more time to 
chat, their mental health and social communication 
would reduce [2].  

Rahmani and Lavasani (2011) had 
investigated the Internet dependence prediction and 
seeking the sensation feel (subscale extroversion) in 
the five major personality traits and gender. Results 
show that there is positive significant relation 
between Internet dependence and seeking sensation 
feel and also there is negative significant relation 
between Internet dependence with satisfaction and 
loyalty [7].  

Landers and Lounsbury (2004) studied the 
relationship between the uses of Internet and chatting 
with three features of 5 main characters. Results 
showed that using the Internet has a negative relation 
with three features of 5 large characters (pleasant, 
duty, extraversion) [3].  

Saade, Kira, Nebebe and Otrakji (2006) 
showed that informational behavior of Internet users 
could be related to the experience of five major 
characteristics. This means that high score users 
openness of character test had a significant relation 
with the internet users [9].  

According to abovementioned research, this 
study examined the relationship between 
personalities characteristics with dependency to chat 
was formed among students. The research hypotheses 
are:  

1. There is relation between neuroticism (N) 
and dependency to chat. 

2. There is relation between Extraversion (E) 
and dependency to chat. 
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3. There is relation between openness to 
experience (O) and dependency to chat. 

4. There is relation between Appealing (A) and 
dependency to chat. 

5. There is relation between Conscientiousness 
(C) and dependency to chat. 
Based on our hypotheses, question is: 
Do personal features have any role in 

dependency to chat or not?  
 
Research Methods 
Community, sample and sampling method 

This research is descriptive and correlation 
type. Statistical society was formed from all high 
school senior female students in the field of 
Mathematics – physics in the 6th district of Tehran 
which were been studying 2011-2012. 270 students 
were selected by multi-stage random sampling.  
Research Tools 
1. NEO personality trait test   

To evaluate the different type of personality 
which is personality trait, the short form of 60 
questions in NEO BIG FIVE questionnaire and 60 
questions type (short form) were used which 12 
questions for each factor is considered and some of 
these questions had positive relation and some of 
them had negative relation with considered factor. 
Scoring was based on Likert method which for each 
trait, range from 1 to 5 was applied and 1= 
completely disagree, 2= disagree, 3= neutral, 4= 
agree, 5= completely agree. Thus, for each factor, the 
fewer score is 12 and the most score is 60. It means 
that if someone gives score 1 to all 12 questions 
related to each factor, 12 scores would obtain and if 
someone gives score 5 to all 12 questions related to 
each factor, 60 scores would obtain.  

The reliability of the short form of 
questionnaire was 0.75-0.83 which determined by Mc 
cary and costa (1983) and its long questionnaire in 
the scales of neuroticism, extraversion and openness 
to experience was 0.68-0.83 and two factor of 
appealing and deontology (consciousness) was 0.79 
and 0.63 respectively [5]. In this research, reliability 
of questionnaire calculated by Cronbach's alpha in 
was 0.78.  
2. Young dependency to chat test (1996) 

This questionnaire contains 8 questions and 
each question has two options (yes and no). If student 
mark "yes" to 5 or more than 5 questions, this student 
is addicted to the internet. In this research, Young 
questionnaire was used to evaluate the dependency to 
Internet and chat. Validation of questionnaire was 
0.85, based on Cronbach's alpha.  
Findings:  

a) Data Description 

Results of table 1 show that among personality 
features of subscales, extraversion has the highest 
average which was 41.79 and conscientiousness has 
the lowest average which was 29.97. This means that 
among all people in statistical sampling, amount of 
extraversion is more than other subscales. 

 
Table 1: statistical characteristics of personality 

subscale features 
Variable Subscale Average S.D. 

Personality 
Features 

 

Neuroticism 29.97 4.88 
Extraversion 41.79 4.30 
Openness to 
experience 

37.75 4.13 

Appealing 38.93 4.71 
Conscientiousness 40.93 3.93 

 
Dependency to chat   

Statistical characteristics of dependency to 
chat are highest, lowest, average and standard 
deviation of statistical sample in Table 2. 
 

Table 2: statistical characteristics of dependency to 
chat 

Variable Lowest highest Average S.D. 
Dependency 

to chat 
0 8 1.5 1.9 

 
Results of Table 2 show that total average of 

dependency to chat is 1.5 and its standard deviation is 
1.9. Based on cut-off point, people were divided in 
two groups (persons who dependent or non-
dependent to chat) and results of this division are 
represents in Table 3. 
 

Table 3- frequency distribution and percent of 
statistical sample (persons who dependent or non-

dependent to chat) 
Dependency to 

chat 
Frequency Percent 

No 194 71.9 
Yes 76 28.1 

Total 270 100 
  

Table 3 shows that 71.9 percent of students 
had not any dependency to chat and 28.1 percent had 
significant dependency to chat. 
 
b) Data analysis 

Table 4 showed that amount of correlation 
coefficient (R) between personality characteristics 
and dependency to chat is 0.281 and explains 7.9 
percent of variable variance of dependency to chat.  
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Table 4: indexes and regression analysis statistics 
between personality features and dependency to chat 
Correlation 
coefficient 

(R) 

Explanation 
coefficient (R 

Square) 

Adjusted 
coefficient 

Error of 
standard 

estimation 
0.281 0.079 0.062 1.87 

In table 5, F is 4.54 and df is 5 and also 
personality features to define dependency to chat is 
significant (p<0.001). 

 
Table 5: summary of regression analysis of 

dependency to chat through personality features 
Index 

source 
Sum of 
squares 

Degrees of 
freedom 

(df) 

Mean 
square 

F Sig. 

Regression 
effect 

79.825 5 15.973 4.54 0.001 

Residual 
effect 

928.909 264 3.519 

Total 1008.774 269 --- 

Results of analysis and β amount of Table 6 
show that among personality features, temperamental 
neurotic had a positive and significant relation with 
chat (p<0.005). 

Also, according to standardized coefficient 
regression division (Beta) in Table 6, it can be 
concluded that the effect of personality consistency, 
openness and extraversion on dependency of people 
to chat is positive, but its effect was small and not 
statistically significant (p>0.005). 

However, there is negative relation between 
personality features of responsibility and dependency 
to chat, but it's not significant statistically (p>0.005). 
 

Table 6: variables which entered to regression 
equation 

Index 
parameter 

β coefficient Standardize
d β 

coefficient 

t 
ratio 

Significan
t level 

B Standar
d error 

Beta 

Constant 
amount 

-
2.18

8 

1.931 ---- -
1.13

3 

0.258 

Responsibility -
0.02

6 

0.032 -0.053 -0.81 0.419 

Compatibility 0.04 0.025 0.098 1.58
2 

0.115 

Openness 0.01
4 

0.029 0.031 0.49
5 

0.621 

Extraversion 0.00
2 

0.029 0.006 0.08
7 

0.931 

Temperamenta
l neurotic 

0.08
7 

0.026 0.218 3.29
4 

0.001 

 
Explanation of research hypotheses 

Results of this research showed that: 1. 
personality features are significant in explanation of 
dependency to chat (p<0.001). 2. Among all 
personality features, temperamental neurotic had a 
positive and significant relation with dependency to 
chat (p<0.005). 3. Impact of personality features such 
as compatibility, openness and extraversion on chat is 

positive, but has a low impact and is not significant 
statistically (p>0.005). 4. However, there is negative 
relation between personality features and dependency 
to chat, but it's not significant statistically (p>0.005). 

Findings of this research are accordance 
with findings of Jackson et al. (2003), Tonioni et al. 
(2011), Ryan and Xenos (2011), Ranjbar (2009), 
Rahmani and Lavasani (2011), Landers and 
Lounsbury (2004), Saade, r. g., Kira, d., Nebebe, f., 
& Otrakji, c. (2006). 

Chat is a media tool which helps to have 
extensive communication. Extensive communication 
in virtual world, would help to people to familiar with 
factors associated with communication with other 
people. This kind of learning would be generalized 
with real world. Many students put away shyness by 
chat and think to have more communication. 
Excessive use of chat would lead to kind of 
separation from real world for students and spent 
more time in virtual world and more be secluded and 
do not attend in community (Ranjbar, 2009). 

One of the main effects of chat is chat 
addiction which we investigate it based on 
pathological dimension. Symptoms such as obsessive 
thoughts about the Internet, to reduce the incentive to 
control appetite, inability to stop the use Chat and 
their sinking (withdrawal), as non-healthy features of 
the chat is quoted (Young, 2007). 

Probably dependent people to chat would 
express anxiety, anger and impulses through their 
free speech in virtual environments such as chat 
rooms. In addition to the mentioned negative 
feelings, lack of compliance with the surroundings is 
probably more in addicted people to chat. Maybe 
temperamental neurotic people do not like to have 
extensive social relation or do not have ability to do 
it, so they selected chat as a way to have a limit and 
controllable relation with other people. A new 
published study in ABC site suggested that 80 
percent of users which have significant dependency 
to chat, spent much of their time in chat rooms to 
escape from negative emotions, accelerating to reach 
legal adulthood, intimate relationships and express 
their feelings without embarrassment (Ranjbar, 
2009). 

If people were more dependent on outward-
oriented chat, had a chance to chat as well, more 
social ties and establish more relationships because 
eliminating the need for their interaction, the rate for 
unattached people to chat reduce the compactness. 
On the other hand, people are less outward-oriented 
and some are inclined toward introspection, they 
more enjoy from individual activities and working 
with computers. Participants in this study showed less 
intention to introversion because of over use of chat 
rooms. 
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Since many students in this research are 
students, their curiosity and enjoyment of the unusual 
things can also be specific to this age group, as 
dependency to chat can not have a significant effect 
on personality difference. 

It seems that students, who are dependent to 
chat, select the chat rooms as an unpleasant 
environment for expressing emotions. They express 
pleasant and unpleasant sensations in the virtual 
space comfortably and the comfort of their 
compatibility with the surrounding environment 
would be helpful. On the other hand, the dependence 
on chat shows positive approach to activities in 
virtual spaces. Persons, who receive a lower score in 
the pleasant, would be cynical and skeptical and they 
seem to compete with other people. It’s possible that 
addicted people to chat show contrary traits due to 
obtain high score in pleasant scale. Chat like other 
technological phenomena, is a neutral technology and 
has positive and negative effects on the target user. 
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Abstract: Real-time quantitative PCR was used to study the differential expression of three antioxidant enzyme 

genes copper/zinc-superoxide dismutase (Cu/Zn-SOD)、peroxidase (POD) and Glutathione S-transferase (GST) – in 
winter wheat (Triticum aestivum L.) radicles following treatment with two heavy metals (Cu and Cd). The effects of 
varying the concentration of the heavy metals and the duration of exposure were investigated. It was found that Cd 
stress has a more profound effect than Cu on antioxidant gene expression for all tested mass concentrations and that 
heavy metal exposure induces GST expression more strongly than that of POD or Cu/Zn-SOD, with POD being 
expressed more strongly than Cu/Zn-SOD. 
[Lina Jiang, Daijing Zhang, Yun Shao, Shufang Yang, Tingting Li, Zhijuan Zhang, Chunxi Li. Real-time 
Quantitative PCR Monitoring of Antioxidant Enzyme Gene Expression in Wheat Radicles Treated With Cu2+ 
and Cd2+. Life Sci J 2012;9(4):1679-1685] (ISSN:1097-8135). http://www.lifesciencesite.com. 258 

 
Key words: antioxidant enzyme genes; heavy metals stress; real-time quantitative PCR. 
Abbreviations:  
AOS           active oxygen species 
Cu/Zn-SOD     copper/zinc-superoxide dismutase 
GSH           glutathione 
GST           glutathione S-transferase 
H2O2                hydrogen peroxide 
·OH           hydroxyl radicals 
POD           peroxidase 
ROS           reactive oxygen species 
 
1.Introduction 

During growth and development, a plant has 
to cope with a range of different internal and external 
stresses, so its ability to adapt to metabolic and 
environmental changes is essential for survival. 
Reactive oxygen species (ROS) such as hydrogen 
peroxide (H2O2), superoxide (O2

·-) and the more toxic 
hydroxyl radicals (OH·) and singlet oxygen (1O2), are 
produced continuously during plant growth and 
development, but their abundance increases when 
plants are exposed to various biotic and abiotic 
stresses (Elstner, 1982; Asada, 1994; Dat et al., 2000). 
These toxic ROS oxidize proteins, unsaturated fatty 
acids and DNA, causing cellular damage and cell 
death.  

Plants have a number of different defense 
mechanisms by which they respond to oxidative 
stress. These include producing non-enzymatic 
antioxidants such as ascorbate and glutathione, and 
enzymatic antioxidants such as catalase, superoxide 
dismutase and ascorbate peroxidase. If these defenses 
fail to protect the plant from the ROS, cell death will 
result. Several heavy metals have become widely 
distributed in the environment due to human 
activities such as mining and the disposal of garbage 
and sewage sludge in field sites. In terms of their 

environmental impact, the most important of these 
heavy metals are cadmium, zinc, copper, and lead. 
However, the accumulation of large amounts of any 
heavy metal in the organism as a whole or in specific 
organs can cause significant damage (Clemens and 
Krämer 2003). 

Heavy metal stress is one of the major 
abiotic stresses affecting germination, crop growth 
and productivity. In nature, plants encounter a 
number of biotic and abiotic stress factors 
simultaneously, including drought, heat, shock and 
heavy metals. Copper is an essential trace mineral 
that is present in almost all living organisms; it is a 
cofactor that is required to maintain the structural and 
catalytic properties of various enzymes. Cadmium 
has a wide range of toxic effects, which are 
exacerbated by its long biological half-life and low 
excretion rate (Tully et al. 2000). Its acute toxicity in 
mammals has been attributed in part to its ability to 
induce oxidative stress. In plants, Cd affects 
photosynthesis, respiration and nitrogen metabolism, 
and causes oxidative damage similar to that observed 
in mammals (Dixit et al. 2001). 

Under optimal conditions, cellular 
homeostasis is achieved by the coordinated action of 
several biochemical pathways. Stress factors can 
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have different effects on these pathways and their 
coordination; in plants, this can change the flow of 
metabolites through the various homeostatic 
pathways. Metabolic activity results in the 
continuous formation of reactive oxygen species 
(ROS), and their abundance increases under stress 
conditions. This increase is accompanied by the 
activation of defense genes whose products have a 
variety of functions that may include ROS 
scavenging. ROS such as the superoxide radical (O2

-) 
cause oxidative damage to various cellular 
components such as membrane lipids and 
oxidation-sensitive enzymes, affect vital processes 
such as the synthesis and denaturation of proteins, 
and can induce mutations in DNA. Cells therefore 
produce a number of protective enzymes that are 
activated in response to oxidative stress. These 
include superoxide dismutase (SOD), peroxidase 
(POD), catalase (CAT), ascorbate peroxidase (APX), 
and Glutathione S-transferase (GST). 
Glutathione-dependent enzymes and metabolites are 
useful target species for biomonitoring of oxidative 
damage and the effects of ROS because glutathione 
is involved in phytochelatin biosynthesis (Rauser 
1990) and glutathione S-transferases (GST, Habig et 
al. 1974; Schröder and Berkau 1993) are potent 
detoxification enzymes, catalyzing the nucleophilic 
attack of reduced glutathione on electrophilic 
pollutant molecules and products of oxidative stress. 

This paper describes an investigation into 
the activity of antioxidant enzymes under various 
conditions and the expression of the corresponding 
genes in the wheat radicle. The results obtained 
provide increased understanding of plant responses to 
Cu2+ and Cd2+ stresses and to stressful environmental 
conditions in general, and will be useful in future 
crop engineering programs aimed at adapting crops 
to challenging environments and increasing their 
agronomic value.  
2.Materials and Methods 
Sowing and heavy metal treatments 

The crop examined in this work was the 
“Aikang 58” variety of winter wheat (Triticum 
aestivum). Seeds of uniform size were selected, 
washed with distilled water and treated with 0.1% 
mercuric chloride (w/v) for 5 min. The seeds were 
then thoroughly washed with deionized water and 
sown in petri dishes (100 seeds per dish) lined with 
filter paper and precultured for 72h. Sets of Cu and 
Cd solutions containing 5 mg/L, 30 mg/L, and 60 
mg/L of the metal salt were prepared by dissolving 
copper sulfate (CuSO4·H2O) or CdCl2 in tap water; 
control experiments were conducted using tap water 
alone. The precultured seeds were then soaked in tap 
water or the appropriate metal ion solution and left to 
grow for 24h, 48h, 72h, or 96h before subsequent 

experimentation. 
Total RNA extraction and cDNA synthesis 

0.1g of wheat radicles were ground in liquid 
nitrogen. Total RNA was extracted using the RNAiso 
Plus kit (TaKaRa/Invitrogen, Japan) according to the 
manufacturer’s instructions. All preparation and 
handling steps involving RNA were performed in a 
laminar flow hood, under RNase-free conditions. 
RNA was used to generate single-stranded cDNA by 
reverse transcription using an oligo-dT primer and 
the ABI PCR System (Applied Biosystems, Foster 
City, CA, USA) in conjunction with the 
PrimeScriptTM RT-PCR Kit (TaKaRa, Japan). 
Reverse transcription was performed according to the 
kit manufacturer’s instructions. 
Design and identification of qRT-PCR primers 

Real-time PCR primers for the amplification 
of Cu/Zn superoxide dismutase (SOD), peroxidase 
(POD) and Glutathione S-transferase (GST) were 
designed based on the wheat gene sequences in 
GenBank using the Primer Primer 5.0 software 
(Premier Biosoft International, Palo Alto, CA, USA), 
along with a primer for the 18S rRNA as a control. 
The primers used to quantify the mRNA levels of the 
genes of interests were given in Table 1. The mRNA 
sequences of Cu/Zn-SOD, POD, GST and 18S rRNA 
were obtained from the following GenBank 
accession numbers: TAU69536, X56011, AJ441055 
and AJ272181, respectively. The extracted RNA 
samples were subjected to DNA-free treatment to 
avoid genomic DNA contamination, and amplified 
PCR products of all four genes were sequenced and 
blasted to ensure that the correct mRNA sequences 
were quantified. 
Quantitative real-time RT–PCR (qRT-PCR) 

QRT–PCR was performed using the ABI 
Prism 7500 Sequence Detection System (Applied 
Biosystems, Foster City, CA, USA) in conjunction 
with the SYBR Premix Ex TaqTM kit (TaKaRa, 
Japan), using the procedure specified by the kit 
manufacturer. Each sample was split into three 
separate sub-samples and three reactions were 
performed in parallel. A standard two-step 
amplification procedure was carried out as follows: 
95°C for 30s, then 95°C for 5s and 60°C for 34s 
go-around 35 cycles.  Following amplification, the 
samples were subjected to the dissociation protocol.. 
Each sample was done in triplicate. 
Statistical analysis 

The expression data were analyzed using the 
SPSS 11.5 statistical package for Windows (SPSS 
Inc., USA). Analyses of variation were computed for 
statistically significant differences determined using 
the appropriate F-tests. Results are presented as the 
means ± SD of at least three independent replicates. 
Mean differences were compared utilizing Tukey’s 
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test at P<0.05. 
3. Results 
Quantitative analysis of Cu/Zn-SOD mRNA 
expression following Cu and Cd treatment 

To examine the ability of different heavy 
metals to induce transcription of Cu/Zn-SOD gene, 
wheat radicles were exposed to aqueous solutions of 
Cu or Cd salts containing 0, 5 mg/L, 30 mg/L, or 60 
mg/L of the metal salt. Quantitative RT-PCR analysis 
indicated that Cd stress induced significantly stronger 
expression of the Cu/Zn-SOD gene than did Cu stress 
at all tested mass concentrations, as shown in Figure 
1. For both metal salts, the level of Cu/ZN-SOD 
expression decreased over time following exposure, 
with the lowest levels being observed after 96h. For 
all treatments, the level of Cu/Zn-SOD expression 
was significantly lower than that in the control and 
was reduced by exposure to higher mass 
concentrations of the metal salt. 
Quantitative analysis of POD mRNA expression 
following Cu and Cd treatment 

POD is important because it prevents the 
accumulation of H2O2, which oxidizes membrane 
lipids to malondialdehyde (MDA). It thus plays a 
vital role in maintaining the integrity of the cell 
membrane. As shown in Figure 2, quantitative 
RT-PCR analysis revealed that Cu stress reduced the 
expression of the POD gene significantly more than 
did Cd stress. Treatment with either of the two heavy 
metals caused a rapid decrease in POD expression 
compared to the control, with levels beginning to 
increase towards the end of the treatment. Treatment 
with low mass concentrations of Cu caused POD 
gene expression to remain consistently low 
throughout the experiment whereas treatment with 
higher mass concentrations caused POD expression 
to increase towards the end of the treatment; the 
lowest level of POD expression observed occurred 
with the 30 mg/L treatment, 72 hours after exposure. 
Cd stress caused POD expression to decrease initially 
but in most cases, it then began to increase later in 

the experiment – typically, after 48 hours. The lowest 
level of POD expression was observed after 
treatment with the 5mg/L Cd solution. 
Quantitative analysis of GST mRNA expression 
following Cu and Cd treatment 

As shown in Figure 3, GST gene expression 
increased in response to treatment with either Cu or 
Cd. The abundance of GST mRNA in treated wheat 
radicles increased significantly between 24h and 48h 
after treatment for all concentrations of Cd (by a 
factor of 1.5-2 at 24h and 1-3 at 48h). Cu exposure 
caused rapid increases in the abundance of GST 
mRNA, especially following treatment with the 
60mg/L and 30mg/L solutions. In general, GST gene 
expression was initially reduced by treatment with 
the metal salts but began to recover as the experiment 
proceeded. 
4. Discussion 

In this work, wheat radicles were treated 
with solutions of Cu and Cd salts in order to 
investigate the expression of genes encoding 
antioxidant enzymes following heavy metal stress. In 
general, copper salts had more pronounced effects on 
the expression of the Cu/ZN SOD, POD, and GST 
genes than did cadmium salts. In addition, GST was 
expressed more strongly than POD, which in turn 
was expressed more strongly than Cu/Zn-SOD. 

There seem to be species-specific differences in 
the induction of anti-oxidant gene expression 
following heavy metal stress: in some plants, primary 
defense genes such as SOD, catalase, and POD are 
expressed more strongly whereas in others, the main 
response involves glutathione-dependent enzymes. In 
the case of wheat, it seems that some of its 
detoxification capacity – specifically, that originating 
from glutathione-based enzymes – is initially 
employed to deal with heavy metal stress but is 
quickly reallocated for other purposes. It has 
previously been reported that glutathione 
S-transferases generally respond strongly to heavy 
metal exposure (Noctor et al. 2002). 

 
Table 1. Genes targeted for expression profile analysis and primer sequences for their cDNA 

Gene Acc.no Primer sequence Product（bp） 

18SrRNA AJ272181 
F-TTAGTTGGTGGAGCGATTT 
R-TGTTATTGCCTCAAACTTCC 

145 

Cu/Zn-SOD TAU69536 
F-CGATAGCCAGATTCCTTTG 
R- AACCAGCGACCTACAACG 

176 

POD X56011 
F-CAGCGACCTGCCAGGCTTTA 
R-GTTGGCCCGGAGAGATGTGG  

196bp 

GST AJ441055 
F-GGAGCACAAGAGCCCCGAGC 
R-CGGGTTGTAGGTGTGCGCGT  

217bp 

Note: PCR primers were designed for three antioxidant genes (Cu/Zn-SOD, POD and GST) and one housekeeping 
genes (18S rRNA). 
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Figure 1. Quantitative real-time PCR data on the number of mRNA transcripts of the Cu/Zn-SOD gene in wheat 
radicles treated with 0 (control), 5, 30, or 60mg/L of Cu (A) or Cd (B) for 24h, 48h, 72h, 96h. The values reported 
are means ±SD (n=3). Single asterisks indicate significant deviation from the control and double asterisks indicate 
extremely significant deviance form the control (P<0.05) as determined by ANOVA followed by a multiple range 
test (LSD) with respect to duration of exposure. 

 
Figure 2. Quantitative real-time PCR data on the number of mRNA transcripts of the POD gene in wheat radicles 
treated with 0 (control), 5, 30, or 60mg/L of Cu (A) or Cd (B) for 24h, 48h, 72h, 96h. The values reported are means 
±SD (n=3). Single asterisks indicate significant deviation from the control and double asterisks indicate extremely 
significant deviance form the control (P<0.05) as determined by ANOVA followed by a multiple range test (LSD) 
with respect to duration of exposure. 

 
Figure 3. Quantitative real-time PCR data on the number of mRNA transcripts of the GST gene in wheat radicles 
treated with 0 (control), 5, 30, or 60mg/L of Cu (A) or Cd(B) for 24h, 48h, 72h, 96h. The values reported are means 
±SD (n=3). Single asterisks indicate significant deviation from the control and double asterisks indicate extremely 
significant deviance form the control (P<0.05) as determined by ANOVA followed by a multiple range test (LSD) 
with respect to duration of exposure. 
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Long-term exposure to heavy metals can 
affect plant physiological processes and reduce 
cellular control over the formation and destruction of 
ROS (Srivalli et al., 2003). Plants have 
well-organized antioxidative defense systems 
comprising enzymatic and non-enzymatic 
antioxidants to scavenge ROS. The cooperative 
functioning of antioxidants such as SOD, POD and 
GST plays an important role in scavenging ROS and 
maintaining the organism’s physiological redox 
balance (Wise, 1995; Foyer and Nector, 2000; Cho 
and Seo, 2005). Under normal growing conditions, 
oxidative damage to cellular components is 
minimized by efficient elimination of ROS. However, 
if ROS production exceeds the capacity of the cell’s 
antioxidant systems, damage will start to accumulate.  

The superoxide dismutases (SODs) are a 
family of metalloenzymes with a range of different 
isoforms, including Cu-Zn-SOD, Mn-SOD and 
Fe-SOD. They are present in almost all cells that are 
exposed to oxygen and are the primary scavengers of 
O2

− radicals (Alscher et al., 2002). To determine how 
SOD expression is affected by heavy metal stress, we 
monitored the abundance of Cu/Zn-SOD mRNA in 
wheat radicles that had been treated with Cu or Cd. 
Our results indicate that there were significant 
differences in Cu/Zn-SOD expression between 
groups and that heavy metal exposure reduced the 
abundance of Cu/Zn-SOD mRNA relative to the 
control group (Figure 1). This demonstrates that 
heavy metals can affect SOD levels in wheat plants 
at both the molecular and the cellular levels.  

Peroxidases (PODs) are widely distributed 
in the plant kingdom and play a major role in 
eliminating active oxygen species (AOS). They 
catalyze the oxidation of a sacrificial substrate by 
H2O2. A previous study investigated changes in the 
expression profiles of 10 POD genes in sweet pea 
following exposure to air pollutants and UV radiation 
(Kim et al., 2007). It was found that certain POD 
genes played specific roles in defending against 
oxidative stress. In another study, it was 
demonstrated that treating plants with three heavy 
metals – Cd, Cu and Zn – affected POD expression 
and that the magnitude of the effect varied depending 
on the duration of exposure (Kim et al., 2010). The 
results obtained in the current study suggest that 
POD enzymes are important in protecting the wheat 
radical from oxidative stress induced by heavy metal 
treatment (Fig. 2). Significant changes in POD 
expression were observed irrespective of the type of 
metal applied; while the response to Cu stress was 
more pronounced than that induced by Cd, both 
metals resulted in substantial changes compared to 
the control. POD destroys H2O2 by oxidizing various 
hydrogen donor molecules and thus protects plant 

tissues that have been exposed to direct oxidants or 
heavy metals (Wang and Yang, 2005; Song et al., 
2007; Xue et al., 2008). The abundance of POD 
mRNA may therefore be a useful indicator of damage 
to plant tissues caused by heavy metal exposure.  

The glutathione S-transferases (GSTs) are 
dimeric and multifunctional enzymes that are 
ubiquitous in aerobic organisms (Edwards et al., 
2000). GSTs play a crucial role in detoxifying 
xenobiotic compounds in cells by catalyzing the 
nucleophilic attack of the thiol group (SH) of reduced 
glutathione (GSH) on diverse electrophilic molecules, 
including herbicides, insecticides, carcinogens and 
other xenobiotics (Pascal et al., 1998; Edwards et al., 
2000; Yin et al., 2008). They play a central role in the 
antioxidant defense mechanisms of both eukaryotes 
and prokaryotes. Exposure to environmental stress 
(acidic pH) has been shown to induce GST 
expression in shrimp . Moreover, it has been reported 
that cadmium exposure affects the expression of a 
number of GST isoforms in the river puffer fish T. 
obscurus (Kim et al., 2010). Our results suggest that 
GST is one of the main antioxidant components in 
the responses to Cu and Cd exposure in wheat, since 
its expression increased significantly following 
treatment. For all metal treatments examined in this 
work, the level of GST expression was substantially 
higher than in the control in the 48 hours following 
the initiation of the treatment and then began to 
gradually decrease. This suggests that GST plays an 
important role in detoxifying heavy metals in wheat 
radicles. 

The results obtained in this work 
demonstrate that antioxidant gene expression 
following exposure to Cu and Cd varies over time 
and depends on the concentration of the metal salt. 
The origins of the differences between the two metals 
in terms of gene expression are unclear and there are 
several factors that should be considered when 
searching for explanations. First, we observed 
differences in the responses of antioxidant genes to 
different superoxide-generating compounds, although 
these were relatively minor; in general, the responses 
to the two metals were similar for all three genes 
considered. Second, antioxidant gene expression is 
controlled by a wide range of different promoters and 
control elements. The number, order, and types of 
protein binding sequences present in promoters play 
a major role in determining gene expression patterns . 
Third, cadmium is very toxic towards a wide variety 
of species, affecting the behavior, growth, and 
physiology of many plants (Liu et al., 2007). Cd has 
multiple effects on cells and can interfere with cell 
cycle progression, proliferation, differentiation, DNA 
replication and repair, and apoptotic pathways 
(Bertin et al., 2006). It also induces oxidative stress 
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by increasing the concentration of the superoxide 
anion and hydrogen peroxide in cells 
(Szuster-Ciesielska et al., 2000). Cadmium ions 
(Cd2+) can bind to free thiol (SH) groups in proteins, 
cysteine, and glutathione, and inhibit the functions of 
these biomolecules. It seems that Cd can both induce 
and inhibit GST activity, depending on its 
concentration (Yano et al., 2005). Moreover, our 
results indicate that the duration of Cd exposure has a 
significant effect on the expression of three 
antioxidant genes (Cu/Zn-SOD, POD, and GST). The 
expression of all three genes considered in this work 
increased following Cd exposure. 

Copper is an essential trace mineral that is 
present in almost all organisms. It functions as a 
cofactor and is required for the structural and 
catalytic properties of various enzymes. Cells must 
balance their need for small quantities of copper 
against its toxic effects when present in excessive 
quantities. Cu deficiency decreases the activities of 
enzymes involved in oxidation defense systems and 
also alters the cellular abundance of ROS scavengers, 
such as metallothioneins and glutathione 
(Uriu-Adams et al., 2005). Excessive Cu levels cause 
ROS formation by promoting hydroxyl radical 
formation. These are the most strongly oxidizing 
ROS and are highly toxic (Gaetke et al., 2003). Our 
results indicate that Cu/Zn-SOD and POD expression 
are less strongly induced by Cu exposure than is that 
of GST, which suggests that ROS generated by Cu 
exposure are primarily detoxified by glutathione 
peroxidase. 

The findings obtained in this work 
constitute an important contribution to our 
understanding of plants’ responses to stress factors 
and provide some baseline information on the 
cascades or networks of events that are triggered by 
heavy metal stress. In the long run, unraveling the 
stress response mechanisms of plants will be 
extremely useful because it will expand our 
understanding of gene regulation in all eukaryotes 
and may eventually allow us to design or adjust 
mechanisms that regulate gene expression to create 
crops that are better adapted to challenging 
environments and have increased agronomic value. 
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The Mechanism of 2,4-Dichlorophenoxyacetic Acid Neurotoxicity on Rat Brain Tissue by Using FTIR 
Spectroscopy 
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Abstract: Previous studies demonstrated that the herbicide 2,4-dichlorophenoxyacetic acid (2,4-D),  toxicity may be 
due to cell death by apoptosis.  2,4-D is approved to be associated with many disorders especially neurotoxicity. 
FTIR spectroscopy and transmission electron microscopy were used to investigate the neurotoxicity induced by LD50 
dose of 2,4-D onto the cerebellum rat brain tissue. In response to 2,4-D stress, there is a significant increase in the 
intensities as well as bands  area of 3463cm-1 , 3276cm-1  and 3165cm-1 bands; the first band corresponds to the 
changes in the number of lipids hydroperoxyl and to lipid hydroxyl groups formed by oxidation. There are decrease 
in membrane lipid polarity, increase the disorder and the looseness of lipid chain packing and a significant increase 
in the formation of carbonyl compounds. Moreover, protein content and secondary structure were significantly 
influenced upon 2,4-D intoxication. Consistent with the IR results, EM analysis revealed morphological changes in 
the 2,4-D treated cerebellum tissue including nuclear damage with massive condensation of chromatin, 
mitochondrial matrix swelling, loss of cristae and rough endoplasmic reticulum dilatation and vesiculation. Thus, 
2,4-D influences membrane lipid polarity, fluidity and protein order, in addition to the morphological changes all of 
which can be considered as apoptosis biomarkers.  
[Gehan A. Raouf, Safaa Y. Qusti, Awatef M. Ali. and Tahani H. Dakhakhni. The Mechanism of 2,4-
Dichlorophenoxyacetic Acid Neurotoxicity on Rat Brain Tissue by Using FTIR Spectroscopy Life Sci J 
2012;9(4):1686-1697] (ISSN:1097-8135). http://www.lifesciencesite.com. 259 
 
Key words: Fourier transform infrared spectroscopy (FTIR), Neurotoxicity, Apoptosis, 2,4-Dichlorophenoxyacetic 

acid (2,4-D),Transmission Electron Microscope (TEM). 
 
1. Introduction 

Since the early 1990s, it has been argued that 
many chemicals used for agricultural, industrial or 
domestic purposes can enter the food chain, and 
produce a number of disorders in animals and man. (1)  

2,4-dichlorophenoxyacetic acid (2,4-D) is a 
selective herbicide, with highest toxicity to broadleaf 
plants, used around houses, gardens, in agriculture 
and forestry.(2) 2,4-D is easily adsorbed into human 
from the alimentary tract and skin and excreted in the 
urine in nearly unchanged form.(3) 

It was approved for 2,4-D to be associated with 
neurotoxicity,(4) hepatotoxicity,(5) immunotoxicity,(6) 
teratogenesis,(7) endocrine disruption,(8) and renal 
toxicity.(9) 

It is also suggested that 2,4-D causes cell 
apoptosis as a result of changes in membrane 
potential in mitochondria and initiating of caspase-
dependent reactions.(10) It is believed that the 
mechanism of toxicity of many compounds concerns 
the formation of reactive oxygen species (ROS), 
including superoxide anion, hydrogen peroxide, 
superoxide radical and hydroxyl radical.  

In this study we have used FTIR spectroscopy to 
investigate the toxicity induced by 2,4-D onto the 

cerebellum rat brain tissue, looking for a double 
objective:  
     a- To monitor the  neurotoxicity and the oxidative 
stress induced by 2,4-D intoxication by using FTIR 
spectroscopy  and Transmission Electron Microscope 
(TEM) in cerebellum rat brain tissue. 
     b- To prove that FTIR parameters employed in this 
study can be used as biophysical indicators of toxin-
induced cell/or membrane damage as a result of 
apoptosis. 
 
2. Materials and Methods 
i- Experimental Animals 

The experimental work of the present study was 
conducted at the King Fahd Medical Research Center, 
Medical Biophysics Laboratory at King Abdulaziz 
University, Jeddah, Saudi Arabia. This study was 
carried out using a total number of 15 male albino 
Wister rats supplied by the King Fahd Medical 
Research Center, with a mean initial body weight of 
250-350 g. The animals were grouped by randomized 
design and were housed individually in plastic cages 
in a room with a relative humidity of 70%, 
temperature of (24±1°C), and exposed to a light and 
dark cycle of 12 h duration. The first group (5 rats) is 
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the control  and the second group (10 rats) is the 2,4-
D treated group (2,4-D) that received a single oral 
gavage LD50 dose of 639mg/kg body weight of 2,4-D 
were then sacrificed 24hrs after 2,4-D administration.  
All rats received the same basic diet in pellet form 
Grain Silos and Flour Mills Organization, Jeddah, 
Saudi Arabia and water as beverage. Diet and water 
were supplied ad-libitum.  

The individual animal body weight was 
recorded then animals were killed by decapitation and 
brains were rapidly removed, washed with saline and 
then divided into two parts in Eppendorf tubes. The 
first part was immediately immersed in liquid 
nitrogen and stored at −80 °C in a deep freeze. All 
samples were lyophilized prior to infrared analysis. 
For fixation, glutaraldehyde was added to the second 
part for TEM analysis until assayed. 

 
ii- Electron microscopy 

The dissected cerebellum was fixed with 
glutaraldehyde in 0.2 M Phosphate buffer for 5–6 hrs 
at 48oC. The fixed brains were cut into approximately 
1mm cubes. The cubes were post fixed in 2% OsO4 
for 2 hrs at 48 oC and then dehydrated in an ethanol 
series. The pieces were embedded in EPON/812 taab, 
cut into 0.5 mm thick sections using ultra microtome 
(LKB Sweden) and mounted on Nickel grids (300 
mm). The sections were double stained with uranyl 
acetate and lead citrate and then examined by TEM  
(Philips CM100, Netherlands) and photographed.  
iii- Infrared spectroscopic measurement 

The FTIR spectra from the lyophilized samples 
were obtained from KBr pellets according to (11). 
Infrared spectra from three rats represented each 
group were recorded using a Shimadzu FTIR-8400s 
spectrophotometer with continuous nitrogen purge. 
For single rat, the IR spectra were obtained from 
different KBr disks and then coadded. Typically, 20 
scans were signal-averaged for a single spectrum and 
at spectral resolution of 4 cm-1. To minimize the 
difficulties arising from unavoidable shifts, each 
spectrum was baseline corrected, normalized as 
normalization produces a spectrum in which 
maximum value of absorbance becomes 2 and 
minimum value 0. Other normalization methods such 
as normalization to amide I band had also been tested 
and gave negligible changes in the results. Pellets 
were scanned at room temperature in the 4000–400 
cm-1 spectral range. Background spectra, which were 
collected under identical conditions, were subtracted 
from the sample spectra automatically. After co-
adding all IR spectra obtained from each group, each 
group is now represented by one IR spectrum, the 
entire spectra were normalized and baseline corrected 
by using IR solution software. Treating the spectra 
with Kubelka Munk algorithm was also performed by 

using the same software. Deconvolution and the best 
fits for decomposing the bands in the spectral region 
of interest were obtained by Gaussian components 
using Omnic software in order to increase the 
resolution of the overlapping bands. The parameters 
studied were proteins and lipids. The absorbance 
ratios were taken from the raw spectra. 

 
Statistical analysis 

Different absorbance ratios for specific bands 
were calculated. An analysis of variance (Mann-
Whitney test) was conducted to confirm the results 
obtained from IR measurements.  

 
3. Results 

In this study, the neurotoxic effect of pesticide 
2,4-D was investigated with FTIR spectroscopy by 
monitoring different functional groups. 
Representative infrared spectra of cerebellum rat 
brain tissue taken from cont. and 2,4-D treated groups 
are shown in  Fig. 1a.  The figure shows typical 
infrared spectra of biological tissues belonging to 
proteins, lipids carbohydrates and nucleic acids. The 
main absorption bands together with their proposed 
band assignments are given in Table 1 according to 
the literature. (12) (13) 

Careful examination of the of the IR spectra 
revealed that there are no differences between the 
spectra of the groups under investigation apart from 
slight changes in the band intensities and frequencies 
shift. 

The wide overlapping of bands in the raw 
spectrum results in a difficulty in band segregation 
and their assignment, and so using raw spectrum in 
the interpretation of data may not be totally 
conclusive as a result of noisy raw data. (14) Thus, 
treating the raw spectrum with Kubelka Munk 
algorithm, which is used here for illustrative purposes 
only (Fig. 1b), and/or later peak resolving may be the 
solution for this issue. (15) 

Fig.2 shows the curve-fitting analysis, the 
absorption band intensities, frequencies, half band 
width (HBW) and area were also given in (Table 2) 
as the intensity and/or more accurately the area of the 
absorption bands are considered to be directly related 
to the concentration of the molecules.(16) 

Detailed spectral analysis will be discussed here 
in three distinct frequency ranges, namely 3700-
3050cm-1, 3050-2800 cm-1 (C-H stretching region) 
and 1800-1500 cm-1 respectively. 

 
1- Analysis of Hydroxyl and Hydroperoxyl 

Bands 
The spectroscopic measurement of peroxides in 

brain tissue samples is usually used to determine the 
oxidative stress levels. Peroxide determinations can 
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be carried out by many different ways such as the 
νOH band of hydroperoxides located in the 3500-
3000 cm-1 region.(17) This procedure is reliable for 
dried samples as in case of the lyophilized brain 
samples enrolled in this study.  

In the raw spectra, the region 3600-3050 cm-1, 
which is characterized for O-H and N-H stretching 
vibrations of lipids and proteins, shows important 
changes in the intensity and the shape of this broad 
band.  

The band at 3300 cm-1 corresponding to the 
amide A stretching mode can be associated with N-H 
stretching and intermolecular O-H molecules. 
Probable IR bands due to N-H vibrations from amide 
A can be hidden by the more intense O-H stretching 
vibrations upon oxidation.(18)  The intensity of the OH 
stretching bands (3600 cm-1 - 3100 cm-1) reveals the 
degree of lipid oxidation and the amount of hydroxyl-
containing lipid like cholesterol.(19)  

By using a curve fit algorithm, the peaks for OH 
from lipids resolved into two major and two minor 
bands (Fig. 2a). The band intensity at 3467 cm-1 is 
perceptive to the changes in the number of lipids 
hydroperoxyl groups formed by oxidation.(20)  The 
other band intensities are sensitive to lipid hydroxyl 
groups formed by oxidation, while the amide B band 
centered around 3066cm-1 is an indicator for the 
protein content in the brain tissue.(19) In response to 
2,4-D stress, there is a significant increase in the 
intensities as well as bands  area of 3463cm-1 , 3276 
cm-1  and 3165cm-1 bands while a marked reduction in 
the area of amide B (around 3068cm-1) band is 
observed in comparison to the cont. group. In 
addition, the amide B band centered at 3068.84cm-1 
was shifted to lower frequency (3066.37) upon 2,4-D 
treatment (Table 2).  

These results are also confirmed with the 
observed decrease in specific protein ratios. Amide 
A/Amide B, Amide I /νas(CH2) ratios were calculated 
and are used here as a spectroscopic quantitative 
measurements of protein content in rat brain tissue 
(Table 3). Upon 2,4-D intoxication, the observed 
decrease were [from 1.975± 0.04, 1.385±0.1 to 
1.855± 0.07, 1.349± 0.1] in Amide A/Amide B ratio 
and Amide I /νas(CH2) ratios respectively. 

 
2- The region 3050-2800 cm-1: Symmetric and 
asymmetric stretching of methyl (CH3) and 
methylene (CH2) functional groups 

     Other strong bands in the spectra of these 
brain tissues are found to be centered in the 3000-
2800 cm-1 region, which corresponds mainly to the 
CH stretching vibrations of lipids hydrocarbon 
chains.(21)  

The characteristic  spectral behavior of these 
bands upon lipid oxidation can be considered as a 

different alternative method for peroxide 
determinations and could be a measurement of the 
CH stretching bands, which because of oxidation can 
result in disordering of hydrocarbon lipid chains and 
subsequent increase of the corresponding half-band 
widths and/or band area.(22) 

The spectral behavior of the lipid νCH bands in 
this region reflects 2,4-D oxidation. The decomposing 
of this region (Table 2) revealed that, primary 
oxidation products in the cerebellum treated brain 
tissue induce significant changes in the physical state 
of the lipid acyl chains. These changes are presented 
in the form of band shapes, frequency shifts, half 
widths, peak heights , and integrated intensity of the 
decomposed vibrational bands.(21)  Compared with the 
untreated brain sample, the stretching bands of CH2 
groups at 2921 and 2866cm-1 in 2,4-D stressed 
samples show significant broadening (HBW) towards 
higher frequency (Table 2).  

By contrast, the intensity, HBW and the area of 
the 2866cm-1 band relative to that of the 2921cm-1 
band has decreased from control to 2,4-D treated 
sample. To explore the lipid chain polarity and order 
due to 2,4-D toxicity, certain lipid intensity ratios 
were calculated. νas(CH2) / νs(CH3) ratio is used here 
as a measurement of environmental polarity as it 
increases with the polarity of lipid chains 
environment and νs(CH2) / νs(CH3) ratio which is 
correlated with the looseness of lipid chains packing ( 
Table 3). Also, the slight observed band shift towards 
higher frequency in the stretching CH2 band centered 
at 2922.769cm-1 in control to 2922.899cm-1 in 2,4-D 
stressed samples indicates a change in membrane 
fluidity. Thus, the higher the frequency the higher the 
membrane fluidity.(23) 

 

3-The region 1800-1500 cm-1 
     In  response to 2,4-D treatment, the intensity 

value of the amide I centered at 1654cm-1 which is 
commonly associated with the infrared stretching 
vibrations of  C=O in proteins is dramatically 
decreased (Fig. 1b). This decrease was consistent 
with the earlier observed decrease in the amide B 
band area and HBW  around 3066cm-1 (Table 3).   

For further investigation of this region, 
deconvolution and the best curve-fit for amide I band 
contour of the tested groups were carried (Fig. 2b). 
The data presented in (Table 4) summarize the 
calculated positions, the corresponding secondary 
structure of proteins and the fractional percentage 
areas of the amide I component bands from cont. and 
2,4-D treated groups.  

It is observed from (Table 4), that the area 
percentage of α-helix secondary structure is decreased 
from 21.81% to 18.34%, while the total area 
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percentage of β-sheet structure increased from 60.05 
to 66.87 due to 2,4-D toxicity. 

 
4- Analysis of Carbonyl Bands 

The peak shoulder present at 1735 cm-1 can be 
contributed to the ester C=O stretching of 
phospholipids (24), not present in DNA and proteins. 
The esterified band C=O at 1735 cm-1 is strongly 
associated with lipids so that any shift in the 
frequency of this band can be directly correlated with 
alterations in the state of intramolecular hydrogen 
bonding of the interfacial region of the phospholipids 
structure with water and/or some functional groups of 
other molecules.(25) An increase in this band intensity 
in response to 2,4-D toxicity was observed (Table 2). 

To examine the weight of formation of carbonyl 
compounds against lipase action or lipid degradation 
during lipid oxidation, the ν(C=O) /Amide II ratio 
was calculated (Table 3). There is a significant 
increase in this ratio due to 2,4-D intoxication. The 
decomposing of the band around 1735cm-1 shows two 
peaks at ~1720cm-1 and ~1741cm-1 (Fig. 2b). The 
first was decreased in area from 31.87 to 30.968, 
while an increase in the area around 1741cm-1 from 
28.001 to 32.901 after treatment was detected. Both 
bands were shifted towards higher frequency in 
response to 2,4-D toxicity (Table 2). 
 
Electron microscopy 

To provide further insight to the nature of the 
neuronal cell death caused by 2,4-D and in order to 
know if the biochemical changes observed after 2,4-D 
administration were strong enough to leave an impact 
on the morphology from control and treated group, 
we examined the cerebellum tissue for morphological 
changes by transmission electron microscopy. 

At the electron microscopic level of cerebellum 
sections in cont. group most neurons were found to 
possess relatively normal cell membranes, round 
euchromatic nucleus (Fig. 3a) surrounded by contact 
nuclear envelope, small ovoid or rod shape 
mitochondria, short  parallel rays of rough 
endoplasmic reticulum with attached ribosomes and 
secretary granules  in normal  nucleus – cytoplasmic 
ratio  (Fig. 3b).  It is very remarkable to mentioned 
that mitotic division was noticed (Fig. 3c) as 
cytokinasis- stage which still have the cytoplasmic 
connection (Fig. 3d). In 2,4-D treated group, brain 
cells contain numerous cells undergoing apoptosis 
and the majority of dying cells are neuron cells. In 
addition to the most well-known classical apoptosis, 
which is characterized by early nuclear collapse and 
massive condensation of chromatin with polymorph-
mitochondria that have dense matrices Binukumar et 

al.(26) (Fig.  3e), shows late nuclear damage type, 
which involves massive vacuolization of the 
cytoplasm with delayed collapse of the nucleus, the 
cytoplasm being consumed by expansion of the 
lysosomal system, mitochondrial matrix swelling and 
loss of mitochondrial cristae with dilatation and 
vesiculation of rough endoplasmic reticulum   (Fig. 
3f) the same results were obtained by Kaur et al.(27) 
and Sharma et al. (28) 

 

4. Discussion 
The mechanism of toxicity of many compounds 

concerns the formation of reactive oxygen species 
(ROS), including superoxide anion, hydroperoxide, 
superoxide radical and hydroxyl radical. These 
compounds are capable of reacting with proteins, 
nucleic acids, lipids and/ or molecules that lead to 
changes in their structure and finally to cell damage 
or cell death.(29) 

Oxidative stress has been proved to occur in 
response to different doses of pesticides as 2,4-D (5)  
leading to  neurochemical changes.(22) Therefore, the 
spectroscopic measurement of peroxides in brain 
tissue samples is of interest to determine levels of the 
oxidative stress.     
 
Table.1:  General assignment of the FTIR spectra of 
brain tissue in the 3600-445cm-1 spectral rang 

 

Wave 
number 
(cm-1) 

Band assignments 

3301  Amide A: mainly ν(N–H) of proteins 

3072 Amide B: ν(N–H) of proteins 

3014 Olefinic ν(HC=CH): lipids 

2956  νas(CH3): mainly lipids 

2921 νas(CH2): mainly lipids 

2873 νs(CH3): mainly protein 

2852  νs(CH2): mainly lipids 

1735  Carbonyl ν(C=O): lipids 

1654  Amide I: ν(C=O) of proteins 

1544  Amide II: δ(N–H) and ν(C–N) of proteins 

1462  δ(CH2) stretch: mainly lipids 

1396  νs(COO-): fatty acids and amino acids 

1236  νas (PO-2): mainly phospholipids 

1082 
νs(PO-2): mainly nucleic acids; ν(HO–C–H): 
carbohydrates 

1000-455 Fingerprinting region: mainly nucleic acids 

(ν: stretching vibrations, δ: bending vibrations,  
s: symmetric, as: asymmetric). 
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Table 2: Wave numbers, intensities, HBWs and areas of different IR spectral regions. 

Groups 
Wave number 
(cm-1) 

Intensity HBW Area 

    

Cont. 3463.486 3.746 257.786 1027.984 

3276.96 3.437 199.243 728.926 

3165.49 0.752 83.283 66.637 

3068.848 1.583 115.399 194.422 

2,4-D 3467.536 4.026 273.577 1172.24 

3272.619 3.367 209.578 751.24 

3157.246 0.806 90.298 77.46 

3066.365 1.586 100.46 169.587 

    

Cont. 2962.205 1.506 26.507 42.483 

2922.769 4.047 43.021 185.349 

2858.683 2.174 53.432 123.671 

2,4-D 2962.741 1.486 26.948 42.624 

2922.849 3.962 44.627 188.229 

2858.58 2.175 52.553 121.646 

    

Cont. 1741.302 1.437 18.307 28.001 

1720.75 1.152 25.993 31.87 

2,4-D 1741.52 1.6517 18.7128 32.901 

1722.045 1.2551 23.179 30.968 

Table 3:  IR intensity absorbance ratios with standard deviation as spectroscopic quantitative measurements of 
protein content and membrane lipid environment in rat brain tissue. 

Ratios/Groups Cont. 2,4-D 
Amide A/B 1.9753 ±  0.04 1.8548 ± 0.07* 
Amide I /νas(CH2)lipids 1.3848 ± 0.1 1.3498 ± 0.1 
νs(CH2)lipids/ νs(CH3)lipids 1.2509 ± 0.04 1.1870 ± 0.06* 
νas(CH2)lipids/ νs(CH3)Lipids 1.9083 ± 0.05 1.8148 ± 0.07* 
ν(C=O)lipids/Amide II 0.4595 ± 0.03 0.5103 ± 0.02* 
Values are means±S.D. For three rats each group. Significance is at p < 0.01.    *  means highly significant. 

Table 4. Curve fitting analysis expressed as a function of areas of main protein secondary structures and their band 
assignments for control and 2,4-D intoxicated brain tissues. 

Wave number 
(cm-1) 

Band assignment 
Cont. area % 

percentage 
2,4-D area % 

percentage 

1612-1621 β-turns 13.13 13.12 

1634-1639 
1641 

Parallel unordered 
structure 

18.15 14.77 

1650-1657 α-helix 21.81 18.34 

1666-1669 β-turns 31.66 28.68 

1672-1677 Parallel β-sheets 1.39 7.96 

1681-1687 β-sheets 3.22 7.71 

1694-1698 Anti-parallel β-sheets 10.65 9.4 

The region 3600-3050 cm-1 (Hydroxyl and Hydroperoxyl 

The region 3050-2800 cm-1 (CH3) and (CH2) 

The region 1800-1500 cm-1 (carbonyl bands) 
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Fig. 1:  (a) FTIR spectra of cont. and 2,4-D treated rat cerebellum brain tissue. Characteristic functional groups at 
specific wave numbers are indicated in the figure. 
(b)Kubelkamunk spectra of brain tissue of cont. and 2,4-D treated group in the 1800-1500cm-1 IR spectral 
region. 
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Fig. 2: (a) Curve fitting of brain tissues of cont. and 2,4-D group in the FTIR 3700-2700cm-1 spectral range (O-H, N-
H stretching and CH vibrations).  
(b)Deconvolution and Curve fitting for the amide I amide band in brain tissue for control and 2,4-D groups. 
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Figure 3: Transmission electron micrograph of the  control cerebellum of rat brain sacrificed after 24h showing  
(a) : Normal appearance of neuron  with tree-like dendritic  (arrow)  have nucleus (N)  ,small ovoid mitochondria (M), rough 

endoplasmic reticulum (rER)  in normal  nucleus –cytoplasmic ratio (x4600).  
(b) Enlarged part of the pervious figure  showing: Normal   nucleus (N)  surrounded by contact nuclear envelope ,small ovoid 

mitochondria (M),  long parallel rays of rough endoplasmic reticulum (rER) with attached ribosomes and secretory 
granules (arrow) (x7900). 

(c) Control cerebellum of rat brain sacrificed after 24h showing   mitotic division in  cytokinasis  stage (x3400).  
(d) Enlarged part of the pervious figure showing: Normal    neuron cell in cytokinasis  stage still have the cytoplasmic connection 

(arrow) (x7900). 
(e) Cerebellum of rat brain sacrificed 24h after2,4-D treatment  showing: apoptotic cell with shrinkage neuron  nucleus (N) have 

chromatin condensation (stars ), wide pores (arrows) and contact nuclear envelope (Ne) . Polymorph-mitochondria (M) 
with dense matrix and   rough endoplasmic reticulum (rER)(x13500).  

(f) Another apoptotic cell from same group with round neuron  nucleus (N) have chromatin condensation (arrows) and surrounded 
by diluted nuclear envelope (Ne). Not, swollen mitochondria (M) with loss of cristae, dilated rough endoplasmic 
reticulum (rER1) or vesiculated (rER2) with detached ribosomes and lysosome (x13500). (Lead citrate & uranayl 
acetate). 
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The significant increase in the intensity as well 
as band area of 3463cm-1 , 3276 cm-1  and 3165cm-1 
bands upon 2,4-D intoxication could be attributed to 
an increase in lipid  oxidation as the intensity of the 
OH stretching bands (3600 cm-1 - 3100 cm-1) reflects 
the degree of lipid oxidation and the amount of 
hydroxyl-containing lipid such as cholesterol.(19)  
Hydrophylic OH groups added to the hydrophobic 
region of lipid hydrocarbon chains with oxidation 
would be expected to disrupt Van der Waal’s 
interactions between adjacent hydrocarbon chains, 
thus disordering the membrane. (19) Compared with the 
untreated brain sample, the stretching bands of CH2 
groups at 2921 cm-1 and 2866cm-1 in 2,4-D stressed 
samples show significant broadening (HBW) towards 
higher frequency.  This means that, upon oxidation, 
the lipid chains are more disordered and there is 
conversion of lipid hydrocarbon chain trans rotomers 
to more gauche rotomers, which results in the 
mentioned band broadening and frequency shift (Table 
2). These results agree with Borchman et al. (19) who 
stated lower frequencies indicated fewer gauche 
rotomers and higher hydrocarbon chain order. The 
intensity, HBW and the area of the 2866cm-1 band 
relative to that of the 2921cm-1 band has decreased on 
going from control to 2,4-D treated sample, this result 
is consistent with (31), which can be explained as 
follows: the band at 2866cm-1 is generated just by 
symmetric stretching of CH2 groups, whereas the 
2921cm-1 band is attributed to contributions of 
asymmetric and symmetric motions of CH2 and CH3 
groups respectively. In addition, the relative intensity 
of 2921cm-1 band can be influenced by methane C-H 
stretching absorption near 2900cm-1 (31), which results 
from oxidation of CH2 groups to hydroxymethine 
groups. It is well known that CH3 groups exhibit a 
minor susceptibility to oxidation than that of CH2 
groups, since the lipid acyl chains are oriented within 
the cell membrane so that the methyl groups are 
located in the hydrophobic interior.(22). At the same 
time, the reduced νas(CH2) / νs(CH3) intensity ratio in 
2,4-D treated brain tissue is also indication of higher 
lipid acyl chain unsaturation and polarity, which is 
known to occur with lipid acyl chain peroxidation.(32) 

Cecilia et al., (23) studied the perturbation of 
membrane dynamics in nerve cells during bilirubin-
induced apoptosis by using spin labels and electron 
paramagnetic resonance spectroscopy analysis of 
whole cell and isolated mitochondrial membrane. Our 
results agree with their results and we can say 
assertively that, by physically interacting with cell 
membranes, 2,4-D induced decrease in lipid polarity 
sensed at a superficial level, increased the disorder and 
the looseness of lipid chain packing and increase the 
membrane fluidity. The enhanced membrane 
permeability coincided with an increase in lipid 

fluidity and protein mobility and was associated with 
significant oxidative injury to membrane lipids. (23) 
Tushcl & Schwab(33) studied the cytotoxic effects of 
the herbicide 2,4-D in hepatoma cell line HepG2. 
They suggested that the induction of apoptosis in 
HepG2 cells by 2,4-D was accompanied by disruption 
of the mitochondrial membrane potential as verified 
by staining with the cationic JC-1 probe. Moreover, 
upon 2,4-D toxicity, the formation of carbonyl 
compounds against lipase action or lipid degradation 
during lipid oxidation was significantly increased. As 
2,4-D proved to induce apoptosis to nerve cells, 
apoptosis involves biochemical changes on DNA, 
protein and lipid, protein synthesis and/or the 
modification of existing proteins (such as caspases). 
Lipids are also heavily involved in apoptosis. DNA 
fragmentation, activation of caspases and 
externalization of phosphatidylserine are considered to 
be three biomarkers of apoptosis.(34)  These results 
consistent with those found earlier, which suggest that 
the peaks at 1745(cholesterol and triglycerides ester 
C=O), 1720(carbonyl C-O stretch), and 1621cm-
1(peptide C=O stretch) are positively correlated with 
LDL oxidation.(35) 

These results strongly suggest that membrane 
phospholipids of brain tissue are attacked by free 
radical during oxidative stress mediated by 2,4-D 
treatment, which affect the lipid structure and lipid 
acyl chains saturation.(36) As 2,4-D is capable of 
binding itself with proteins, protein damage may be 
the result of direct impact of 2,4-D or its indirect 
effect, for example by generation of free radicals that 
results in protein peroxidation.(10)   

The marked reduction observed in the area of 
amide B (around 3068cm-1) band from 194.422 to 
169.587 in the 2,4-D treated tissues together with the 
shift to lower frequency from 3068.848cm-1 to 
3066.365 cm-1 upon 2,4-D treatment is an indicative to 
a decrease in protein content.(13) These results are 
consistent with  the observed significant reduction in 
the intensity as well as area of amide I bands around 
1654cm-1 in the brain spectrum due to 2,4-D 
intoxication which can be considered as a strong 
evidence of the decrease in the protein quantity of the 
system. This decrease is in agreement with the 
decreased observed in the Amide A/Amide B, Amide I 
/νas(CH2)lipids  ratios together with the observed 
band shift of the amide B band which  is shifted to 
lower values due to the toxic effect of 2,4-D. This 
could be a sign of the destructive effect of 2,4-D and 
could be attributed to a change in the composition of 
the whole protein pattern. (37) Cakmak et al., (38)  have 
also observed decreasing intensity in amide A and 
amide I bands, trend in rainbow trout liver treated with 
17β esradiol and nonylphenol. They elucidated this 
decreases in intensities of protein bands to alteration 
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of the protein synthesis and protein structure due to 
toxicities. Palaniappan and Vijayasundaram(13) also 
found a significant decrease in the intensity of amide 
A and amide I bands of the brain tissue of Labeo 
rohita due to arsenic intoxicatin, suggesting a decrease 
in protein quantity of rat brain tissue.  

FTIR spectroscopy is one of the major 
techniques for the determination of protein secondary 
structures in various tissues. (39) After deconvolution 
and curve fitting to the amide I and amide II bands it 
was observed that the total area of α-helix secondary 
structure is decreased, while the total area of β-sheet 
structures increased  due to the toxic effect of 2,4-D. 
The decrease in α-helix structure of the cerebellum 
brain tissues might be responsible for the increase in 
β-sheet structure, which was consistent with the 
mechanism of β-sheet formation. (13, 40) It is known that 
the β-sheet structure content in proteins can be formed 
by thermal- , salt-or solvent-induced aggregation (41) as 
a result of proteins denaturation. The β-sheet structure 
in 2,4-D intoxicated brain tissues suggests that the 
increase of the intermolecular hydrogen-bond 
interactions forms aggregates of higher molecular 
weight, and then modifies the secondary structure of 
proteins in brain tissues. (40) In apoptotic cells there is 
a significant intensity decrease in the region between 
900-1300 cm-1, which corresponds to the nucleic acid 
bands, with respect to viable cells. (42) This finding 
was consistent with our results since there is a marked 
reduction in this band area upon 2,4-D intoxication 
(data not shown).  It is also agree with the results 
obtained by Liu and Mantsch (43) when they describe a 
new analytical method, based on infrared (IR) 
spectroscopy, to estimate the percentage of apoptotic 
leukemic cells in two different cell lines (CEM and 
K562), induced with etoposide (VP-16). They detected 
changes in protein secondary structure, the increase in 
the overall lipid content and the decrease in the 
amount of detectable DNA. The above mentioned 
results which characterize the IR spectral signatures, 
indicative of apoptosis, were also supported 
morphologically by the transmission electron 
microscope analysis. 

Cerebellar granule cells showed that 2,4-D 
induced apoptosis to exposed cells.(44)  Apoptotic cells 
were characterized by chromatin margination to 
nuclear membrane and shrinkage of cell cytoplasm 
which is consistent with Kaur et al.(27).  Apoptosis is a 
mechanism that is regulated by genes and includes 
engagement of some receptors such as Fas and TNF 
receptor 1, by their ligands, or by agents that disrupt 
the integrity of the cell. Some chemotherapeutic drugs, 
may also cause caspase-dependent as well as caspase-
independent cell death mechanisms.(45)  

The present results showed that the electron 
microscopic examination of  2,4-D treated rat brain 

revealed that mitochondria undergo various 
morphological changes such as swelling, loss of 
cristae and cytoplasm shrinkage and chromatin 
fragmentation signifying apoptotic changes as 
compared to control ones which exhibited normal and 
intact mitochondria which agree with Kaur et al.(27) 
who found that ultra structural changes shown by 
electron microscopy examination of rat brain 
following 2,4-D exposure provided a clear evidence 
that 2,4-D-induced morphological changes were 
consistent with apoptotic cell death.(27) 

It has also been reported that 2,4-D induced 
neurotoxicity may be due to generation of free 
radicals.(30) When incubating rat cerebellar granule 
cells with 2,4-D in vitro, generation of reactive oxygen 
species (ROS) and activity of selenium-glutathione 
peroxidase (Se-GPx) are augmented.(37) Furthermore, 
chlorophenoxy acids structures are related to acetic 
acid and can form analogues of acetyl-CoA (e.g. 2,4-
D-CoA) in vitro. Formations of such analogues can 
disrupt several pathways involving acetyl-CoA, 
including the synthesis of acetylcholine. Possible 
formation of choline esters may act as false 
cholinergic messengers.(46) 

Oxidative damage occurs in mitochondria more 
than any other organelles in the cell because the 
existence of the respiratory chain in the mitochondria 
leads to the formation of damaging ROS. This 
oxidative damage may modify mitochondrial proteins, 
DNA and lipids which leads to mitochondrial 
bioenergetics failure leading to necrotic or apoptotic 
cell death.(47)  

Further, it has been demonstrated that apoptosis 
and necrosis are connected with structural and 
functional alterations in mitochondrial membranes 
exposed to 2,4-D. Chlorophenoxy herbicides can also 
disrupt cell membrane transport mechanisms by 
competitively inhibiting and saturating the organic 
anion transport system in the choroid plexus, which 
facilitates the removal of toxic anions. (48) 
 
Conclusion 

To conclude, by using FTIR and EM 
morphologic analysis of cerebellum rat brain tissue 
exposed to 2,4-D, we detected major membrane 
perturbation. By physically interacting with cell 
membranes, 2,4-D induced an almost immediate 
decrease in lipid polarity sensed at a superficial level, 
increased the disorder and the looseness of lipid chain 
packing and increase the membrane fluidity. 
Moreover, a remarkable decrease in protein content 
and a change in secondary structure were evident. 
Thus, with addition to the morphological changes, all 
of which can be considered as apoptosis biomarkers.  
As apoptosis involves biochemical changes on DNA, 
protein and lipid in addition to membrane perturbation 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

 1696 

features, FTIR spectroscopy proved to be able to 
observe changes in individual living cells resulting 
from various agents that may induce apoptosis.  
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Introduction 

Local languages and dialects are rich sources for 
studies in the fields of language, literature, sociology, 
anthropology and history. Due to the development of 
public education, the widespread presence of mass 
media, and as the result, people becoming literate, 
local languages and dialects are replaced with official 
languages. Ethnic linguistics provides the opportunity 
for reconstructing the unwritten history based on the 
existing data. Developing the studies about, and 
writing and codifying dialects in order to preserve 
cultural identity and historical heritage, and to clarify 
the ambiguous points about the ancient languages of 
Iran and discovering their grammatical and lexical 
structure, alongside with the culture of people 
speaking those languages, is the key objective of 
dialectology, and this study is to serve this objective. 
The Lingual Descent of the Old Language of the 
Village of Vafs 

The region of Vafs, in local dialect "Veous", is 
one of the sub regions of the city of Arak, in Markazi 
Province of Iran, which is 5 kilometers from Park to 
the west, and 16 kilometers from Komijan to the 
north, located in "Kuh Sefid". "Chehraqan" 
/čeræqān/, "Gurchan" /qurčān/ and "Park" /færk/ are 
among the villages speaking the dialect of this region. 

Most linguists believe that the dialect of Vafs is 
rooted back in the main branch of Indo-European – 
Indo-Iranian – Northwest Iranian – Central Iranian 
(Schmitt, 1983, 313). Stillo has stated that "the exact 
linguistic chain of Vafsi is under question; while it is 
classified as one of the sub branches of Tatic, 
particularly southern Tatic, some researchers regard 
Vafsi as one of the accent of the Central Plateau. 
Pierre Locoke believes that Vafsi and other dialects 
of the region of Tafresh have some grammatical 
features in common with the accent of the Central 
Plateau. He also thinks that this group has a richer 

vocabulary than that of Tatic. Vafsi also has some 
features close to that of Kurdish (12, Stillo). 

Azeri Turkish and modern Persian are also 
spoken in this village. Azeri-speaking residents of 
Vafs call this village "Bouws" and call its dialect "tāt 
dil" (Moqadam, 10, 1949). The dialects related to this 
accent are Alviri, Vidari, Ashtiani and Rudbari. The 
residents of Vafs and the three villages of Chehraqan, 
Gurchan and Park speak Vafsi. 
Nominal Phrases  

Nouns in Vafsi dialect are categorized into 
"masculine" and "feminine" based on gender, 
"singular" and "plural" based on count, and "direct" 
and "indirect", based on the mood. Plural nouns are 
used in the same for both genders and adjectives have 
feminine and masculine terminals. 

Tables 1 and 2 represent noun and adjective 
suffixes, categorized based on gender, count and 
mood. 
Gender 

Feminine nouns: feminine nouns in this dialect 
are divided into two subcategories:  

1. Nouns ending to "æ", e.g. kúgæ (cat), čúæ 
(wood) 

2. Nouns ending to "  é ", e.g. keljé (girl), āhré 
(mill) 

Masculine nouns: these nouns are divided into three 
subcategories: 

1. Nouns ending to a consonant, e.g. zævin 
(earth), ayr (fire) 

2. Nouns ending to diphthongs, e.g. hæssew 
(account)  

3. Nouns ending to vowels, e.g. lā zæ (boy), 
juānxau (blanket), āmu (uncle), duiā 
(human), šo (night) 

Adjectives: 
Adjectives are of two types in Vafsi dialect: 
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1. Adjectives which follow the main noun with 
a particular bonding single word and show 
the accordance of gender with the noun: 

Feminine: mišæ isbiæ (white sheep), æhāmmúæ 
nāzók (fine giveh (a kind of hand-made shoes)) 
Masculine: penjæ xunin (bloody hand), bawæ pir (old 
father) 

There is another combination typical to this 
dialect, in which a single word joins the main noun to 

the following adjective. This one is different from 
persian possessive. 

2. Adjectives which precede the noun and do 
not change based on count or gender, which 
include adjectives of referral, question, finite 
ordinal numbers showing physical or 
abstract situation, adjectives used as curses, 
etc.: αhre seyyómi (the third mill), zerí ahre 
(the mill on the down), kæzan (which one), 
hævin (this one), læ:næti lazæ (damn boy) 

Table 1: Noun suffixes 
Feminine  Masculine  Gender  

é-to ǽ -to to -u to -æ  to -a  to a consonant  Noun ending 
  

Count and mood 
Girl Cat Child Dog Boy Horse 

kelj-e  Ø  kúg-æ  Ø  zarru  Ø  sbǽæ  Ø  Zawá  Ø  sbæ  Ø Direct singular 

kelj-i  -i  kug-e  -é  
zarru-Ø 
,zarru-y  

yیاØ  æSbé-y  -y  Zawá-y  
  
-y  

ǽSb-i  -i  Indirect singular 

kelj-e  -e  kúg-e  -é  zarrú-e  -e  æsbi-e  -e  
Zawá-

y-e  
-y  
-e  

æsb-e  -e  Direct plural 

kelj-án  -án  
kug-
án  

-án  zarru-án  -án  æSbi-án  -án  Zawa-y  -án  
æsb-
án  

-án  Indirect plural 

 
Table 2: Adjective suffixes )mæzǽn(Big:  

Feminine Masculine Gender 
Count and mood 

mæzǽn-æ  -æ  mæzæn  Ø  Direct singular 
mæzæn-é  -é  Mæzǽn-i  -i Indirect singular 
mæzǽn-e  -e  mæzǽ-e  -e  Direct plural 
mæzæn-án  -án  Mæzæ-án  -án  Indirect plural 

 
Omission and Inversion in Vafsi Dialect and Its 
Accordance to Other Iranian Languages 

As mentioned before: "In rural areas of central 
and western Iran, and also in Azerbaijan, there are 
some separate islands of northwest dialects which are 
the remains of dialect which were once prevalent in a 
wide area of this region, and have lasted to date … 
namely, the dialects of Vafs, Ashtiyan, Tafresh, and 
the area between Hamedan and Saveh." (Aranski, 
1999, 144) 

The changes which happen to the speech sounds 
during the evolution of each language follow a rule, 
and if languages of the same family follow the same 
rule, there should be accordance between them, in 

terms of their speech sounds. This systematic sound 
accordance is seen between all Iranian languages. 
The differences between the speech sounds which has 
separated northwest Iranian accents from southwest 
Iranian accent since ancient times, is distinctly seen 
in Iranian languages." (Aranski, 2000, 331) 

To show the relationship between Vafsi and 
ancient and medial languages of Iran, the historical 
process of some words left from these times is 
presented here. 
* The accordance between "z" from northwest and 
"d" from southwest, which reflects the difference 
between "z" in Avestaian and "d" in Ancient Persian, 
or "z" in Parti and "d" in median Persian. 

   
Vafsi Kurdish Amerehi Ashtiyani Northwest Southwest Median 

Persian 
Parti Avestaian English 

Zāvvā zämā zumā zāmā al.zomot  at.dumbort  dāmāt zumā zāmātar Groom 
zānān zān bazu zānān zәnә.tal dunstan.tat  dān zān zān Know 

Del zil dil del ziĿ.gu dil.taj dil zird zәrәd Heart 
* Vafsi and the central dialects, in addition to having a relationship with northwest languages, are close to southwest 
languages too: the reflection of "ur" in Avestaian and "ur" in ancient Persian, in the form of "hr" and "si" in 
southwest and medial Persian accents, and also the reflection "j" in ancient Persian and "z" in Parti and medial 
Persian, in northwest and southwest accents:  
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Vafsi Kurdish Amerehi Ashtiyani Northwest Southwest Median 

Persian 
Parti Avestaian English 

Se se se se tal.hai taj.se se hrē riθ Three 
Lāzā pur pur pūr las.pur taj.pisar pus puhr puθrā Boy 
Zene inž zena zenni enžtal. tat.zan zan zan janay Woman 

Ajjané  
 )میزند(

kotain - - aežtal. taj.zan zan anž jan Hit 

* The accordance in referral pronouns which are rooted in the referral pronoun of ancient Iranian of (hauv): 
 

Vafsi Kurdish Amerehi Ashtiyani Northwest Southwest Median 
Persian 

Parti Avestaian English 

In ya yo yān tal.em taj.in ēn im ima This 
nā wä enovv nā vātal. taj.on nā hō ahmāi That 

* There are some differences in the vocabulary of the current languages of the west of Iran, which are rooted in the 
accordance of "važ" in northwest language (Parti) with "gōβ" in southwest language (medial Persian). There root 
"wāč" does not exist in southwest accents. The Institute of Linguistics has derived the word "vak" from a Persian 
root, while Persian has not kept this word during its historical process. Northwest languages and Kurdish has kept 
"ž", e.g. "bež" which is rooted in "vāž", or the word "zæn" which is made with "  ž " in all dialects of the northwest of 
Iran, and is pronounced az "z" in Persian, or in the verb "arvazom" (I make) which leads Vafsi far from Tati and 
makes it closer to the central dialect. 

 
Vafsi Kurdish Amerehi Ashtiyani Northwest Southwest Median 

Persian 
Parti Avestaian English 

Vāttan vāž boeā vottan tal.vote taj.gůy goβ vāž mrav Say 
* A comparison between some words in Avestaian and Vafsi 

  
water arm brother mountain male hand I door wind  

pā bāzu brātar gairi nar zasta azem dvar vāta Avetaian 
Auw bāzu berā ku nere dast az bar vā Vafsi 

 
* A comparison between some words in the languages of the east of Iran and the west of Iran  

 
Vafsi Western Iranian Eastern Iranian English 
Kōuk tat.zerej/zāš as.käƒ partridge 

Gā tat.gou as.yog cow  
Asba tal.sәpa as.kudz dog 
Muhi taj.mohi as.käƒ fish 
Gūš tat.guš as.yos ear 
emč tal.čaš išk.com eye 

ahārč taj.čahar af.curpar four 
penj kr.penj af.pindzә five 
Haft tat.häƒt/kr.haƒt as.aud seven 
armč kr.č’ärm af.cermәn leather 

Biyan tal.be/kr.bu vx.vit To be 
Berā tal.boa/kr.bәrā as.ärvād brother 

   
Some Examples of the inversion of consonants in Vafsi 
Inversion of "x" to "h" 

hurā xešt xis xurdan xurd kardan  Persian 
huraā hešt his hurdan hurd kardan Vafsi 

* The inversion of "x" before "t" and "f" before "t" into "t" can be seen in some dialect of Iran, especially in verb 
declensions. Also, in some Vafsi words "x" is omitted.  
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kulux surx talx toxm poxtan gorixtan furuxtan  suxtan sāxtan mextan Persian 
Kulu sur tal tum pettan verittan ruttan suttan sāttan mettan Vafsi 

* one of the main features of Vafsi, as compared to other dialect in Persian, is using "v" or "vv" instead of "m" in old 
Iranian, which is one of the three features "McKenzie" introduced for the languages which are related to Kurdish:  

  
kamān deim gandom semānā zamin šumā  namad vabā  xamir mān (possessive 

pronoun)  
Persian 

Kavān div gendov suvānā zavin suvān neva vāvvā haviz vān Vafsi 
 * Also, the inversion of "f", "l" and "g" into "x", and the inversion of "k" into "x" under the impact of "t", can be 
observed in some words in this dialect. Historically, all these processes are rooted back in Old Iranian. At 
synchronic level, "xt" is inverted into "z", which is called "palatalization", and is one of the requisite features of 
Indo-Iranian languages and one of the most important keys to identify a language as related to Iranian languages. 
 

This can be seen through an example: in the word "čitāb" (book) in Turkish (Azeri), "k" is inverted into"  č ", 
hence, it can be concluded that the residents of this region were previously speaking Iranian. "  č " of Ancient Iranian 
has been inverted into "  ž " or "z" in medial era. Languages having "z" should belong to the southwest. In Vafsi, 
either there has been a second inversion under the impact of Persian, in which the "  ž " from the northwest has been 
Persianized into "z", e.g. tājeme<tāzem (tāxtan: ride), or there might has been an intra-lingual inversion, since it is 
more difficult to pronounce "j" as compared to "z".  

 
fešar xāle yaqe doxtar saxt 
Xošar lālla yāxa daukta>doxta sākta>sāxt 

 * Also, the inversion of "g" to "  š ", "g" to "v", "  š " and "s" to "č", "č" to "z", and "j" to "y" or "vi" 
 

miraft give tš ango  gorg zardčube jo / āndanš ju  
basse›ače ive š angest varg zardzuvā višāndan / yav 

* The inversion of "b" to "v" or "f", "f" to "v", "k" to "g", and "j" to "z", from Persian into Vafsi 
 

bare abr barf sebil hefdah banafš kalāq qalbār  tiq sargije 
Varah avr farfa sefil hevdah banuš gālaγa kalbā  tik sargize 

* Some examples of the omission of (f, d, v, h, k, i ,γ), and also the replacement of sounds in Vafsi  
 

erāgč divār dahān  gāv  dūd  šaftālu  xāk  dalv gofl tubre 
erāč duār dān gā dū eštālu xā dol golf torba 

 
One of the most important confirmed theories 

about Indo-European linguistics is the theory of 
"Wave promotion". Basically, Iranian languages are 
formed in a wave form. As seen in the parameters 
mentioned above, Vafsi has borrowed items from 
many languages, and it cannot be defined which sub-
language it belongs to for sure; however, based on the 
wave theory and the form of the promotion of this 
dialect over a geographical district, it can be seen that 
Vafsi has been promoted to Ashtiyan, then to 
Hamedan toward the north (there should have been 
some dialect to connect Vafsi to Taleshi, however, 
Turkish has separated them), and then towards Arak, 
Isfahan, Yazd, etc, and as it has been promoted 
towards south, it has changed into another language 
(Persian) and has lost its (Maadi) features (two 
geographical districts have been defined as related to 
this promotion: the triangle of Rey- Isfahan-Hamedan 
= The Great Maad, and the district of Azerbaijan and 
the north = The Small Maad). This process can be 

historically explained: at the era of Old Iran and the 
immigration of Partis from Khorasan, Maadi dialect 
begins to form in north and promotes from 
Azerbaijan and Tabriz, which is the central area 
speaking this dialect, towards Hamedan. There it 
changes into Hamedani dialect, and from there, it 
promotes towards Isfahan, while being subjected to 
more changes due to the wave promotion, and it 
changes into the Yazdi dialect, and from there it is 
promoted further to change into Persian. As Iranian 
immigrated to different places and were blended with 
Partis, a diversity starts to grow inside the languages 
of Maads. In Ancient Persian which is the oldest 
form of Persian, there are some adoptions from 
Maadi, e.g. there should have been (bodorg = big), 
which is (bozorg<), or (demestān<zemestān). These 
chains are broken during the time, Persian rejects 
some dialects, and one Iranian dialect omits another. 

Nowadays, the social class component of 
language has dominated other components, and all 
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dialects are at the danger of being changed into the 
standard language used in mass media, which makes 
it hard to reconstruct languages. 
 
Economic Resources and Language 

Languages reflect social processes. We always 
tend to emphasize on the motives with recognized 
roles in our lives and in satisfying our basic needs. 
This rule is called "selective attention" which holds 
true for languages too. "Those thing of no particular 
importance for the members of a particular society, 
may have no specific names or be classified under a 
general name. However, basic issues may have not 
only one name, but several names, in order to show 
the delicate differences between them that the people 
speaking that language understand and feel the need 
for them to be separated. These linguistic 
classifications are one of the main issues emphasized 
by lingo-anthropologists. They call a group of related 
issues in a language or the terms of a particular 
subject, such as relationship, diseases, working tools, 
animals, plants, etc., "Connotative Territory". The 
connotative structure of a society can be tracked 
down through studying connotative territories. This 
connotative structure not only includes common 
interests of a society, but also shows how these 
interests have structured the mental framework of the 
people of that society (Bates, 456). 

By studying connotative fields of Vafsi, various 
words related to farming tools reveal that this 
language community has a long history of farming 
behind. Different words for "wheat" in different 
phases of growth, different uses of a plant in growing 
phases, different names for mills and its parts, names 
for different plants alongside with their healing and 
medical properties, different storage rooms for 
different products which were of great importance for 
the survival of these people, different tamed and wild 
animals used for farming and plowing, the names of 
pest and insect which killed pests, sowing and 
harvesting methods, the veneration of birth, growth 
and harvest seasons, lingual taboos related to 
farming, beliefs, sayings, songs with this economy as 
their central themes, etc, all can only be seen in the 
memories of old men and women and their nostalgic 
tales. 
 
Conclusion 

Some phonetic specifications of Vafsi dialect 
and the reasons to relate this dialect to the languages 
of ancient and medial Iran are as following: 

1. Vafsi nouns are of the two genders of 
masculine and feminine, two counts of singular and 
plural, and two moods of direct and indirect. Plural 
forms are the same for the two genders, and the bases 

of adjectives are differentiated into masculine and 
feminine (Stilo, 223). 

2. There is often a particle after a noun, e.g. 
"ĉăla da" (in a hole), "s daēlē" (in his heart) 

3. Closing the last syllable of the words in "a" 
and "e", while in modern Persian they are closed in 
consonants, e.g. "detta" (doughter) 

4. The inversion of "f" followed by a "t" into 
"t", mostly in verbs, e.g. " rettan" (pour), "ruttan" 
(sell) 

5. The inversion of "m" in ancient Persian into 
"v" and "vv" ("m" at the beginning of a word is 
usually maintained the same). 

6. There are two symbols for tenses: "at" for 
continuous tenses and "ba" for non-continuous tenses 

7. The addition of "s" to the nouns, as for the 
third person pronoun hidden in the verb in Modern 
Persian, e.g."āgeles darda" 

8. The inversion of "x" followed by a "t" into 
"t", mostly in verbs, e.g. " rettan" (pour), "ruttan" 
(sell) 

9. Using aspirate sounds of "  ħ " and "?" both in 
originally Arabic words and Persian words, e.g. āħra, 
ħoqqa, ħaris, s? ūn, ? sb (Kia, 1956). 

10. One of the main aspects of Vafsi grammar is 
the signs and the moods of objects and subject and 
their accordance pattern, particularly in past tenses. 
In Stilo's idea, is some minor changes in auxiliary 
ergative old languages in order to have more complex 
uses in modern languages. This kind of change in 
transitive–accusative past tenses can show that Vafsi 
has lost its ability to differentiate between subject and 
object (as for Persian) and is in its way towards 
causative-nominative for all tenses. 

Being ergative is one of the main features of 
ancient languages, like African and Indian languages. 
This feature is seen in also in the languages of Raji, 
Khor and Biabanak, and Kurdish. This feature 
confirms the grammatical relationship between Vafsi 
and ancient languages. Ergative structure of this 
language, particular verb prefixes and suffixes, etc, 
shows its relationship with other Indo-European 
languages. 

11. Sound system accordance between Vafsi 
and the languages of the northwest of Iran proves this 
dialect to be the chain connecting modern Persian to 
medial Persian, Parti, ancient Persian, and at last, to 
Avestaian. 

12. The structure of some words, possessives 
and genitives, and particles show the relationship 
between this dialect and Maadi and Avestaian 
languages. 

13. Some primitive handmade tools, potteries, 
and buildings made in the architecture style of 
Achaemenid have been discovered in this area, and 
regarding that Vafs is close to Ecbatana (the capital 
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of Achaemenids), this is now regarded more probable 
that Vafs had once been one of the key cities of 
Achaemenids.  

14. By studying old plays, beliefs and sayings of 
these people, it is revealed how old this culture is, 
and that this culture has been passed from Aryan 
ancestors through generations. 

15. The etymology of some words of this 
language confirms that this tribe have had a 
community life in old eras. 
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Abbreviations: 
/as/: Asi 
/af/: Afqani 
/išk/: Ishkashmi 
/tat/: Tati 

/tag/ Taleshi 
/taj/: Tajiki 
/kr/: Kurdish 
/gur/: Gurani 
/las/: Lasgerdi 
/vx/: Vaxani 
>: After a word shows its evolution and next 
developed form 
<: After a word shows its root. 
-: On the vowels on which the accent falls 
_: separates the syllables of a world 
/: represents "and", "or" 
=: represents equivalence and phonetic 
equivalence 
ع = ?   
 ħ = ح  

 γ =غ  
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Abstract: Background and Aim: Little information is available about cognitive functions and changes in cerebral 
blood flow in elderly people with or without cognitive dysfunction, despite the great influence of this problem on 
patient, family and society. Our study aimed at evaluating the cerebral blood flow (CBF) in elderly patient with 
cognitive dysfunction, either primary (Alzheimer Dementia), or secondary (vascular Dementia). Methods: 
assessment of the cognitive function and CBF of a group of 20 patients aged > 65 years old, 10 patients with vascular 
dementia while the other 10 patients with Alzheimer dementia and the results compared to a group of healthy 
volunteers. Results: all patients had significantly decreased Mini Mental State Examination (MMSE), Set test scores 
compared to that of healthy volunteers while there is significant difference regarding the Geriatric Depression Scale 
(GDS). Patients with vascular dementia had significantly diminished CBF compared to the healthy volunteers which 
doesn’t go for those with Alzheimer dementia. There is significant positive relationship between MMSE scores and 
CBF in patients with vascular dementia (r=0.77, p-value=0.009). Patients with vascular dementia had significantly 
high percent of hypertension and diabetes than do Alzheimer group. Conclusion: Brain ischemia was suggested to 
be the main factor responsible for decline of cognitive functions. The role of cerebral ischemia in Alzheimer 
dementia was insignificant. Cardiovascular risk factors are more related to vascular dementia.   
[Afaf A. Hemeda, Dalia R. Abdel-Rahman, Mohamed Naguib Abdalla, Ahmed A. El-Naggar and Dina M. Riad. 
Study of Cognitive Functions and Cerebral Blood Flow in Elderly. Life Sci J 2012;9(4):1704-1707] (ISSN:1097-
8135). http://www.lifesciencesite.com. 261 
 
Keywords: MMSE, CBF, Set test, vascular dementia, Alzheimer dementia 
 
1. Introduction 

Mental dysfunction usually leads to impairment in 
the quality of life, increase dependence, social and 
financial burden and caregiver stress, it is most of the 
time more hazardous than the original co-morbidity.1 
So, early detection, intervention and prevention can 
help to relieve both personal and community burden 
of this problem. 

The main objective of the present study is to 
evaluate cerebral blood flow (CBF) in elderly patient 
with cognitive dysfunction, either primary 
(Alzheimer Dementia), or secondary (vascular 
Dementia). 
 
2. Patients and methods: 

After approval of the institutional ethical 
committee 10 healthy volunteers (group I) and 20 
patients aged ≥ 65 years old attending to Kasr Al-Aini 
outpatient clinic were included in our study , patients 
with end organ disease , anemia or endocrinal disease 
(other than DM) were excluded from our study. The 
studied group of patients were categorized into two 
groups, 10 patients with vascular dementia (group II), 
and 10 patients with Alzheimer dementia (group III). 
All the studied groups were subjected to Assessment 
of daily living activities, evaluation of psychic status 
using geriatric depression scale, detailed clinical 
examination, biological tests, and assessment of 
cognitive functions by MMSE, Set test. Non-contrast 

enhanced computed tomography (CT scan) of the 
brain, Duplex ultrasonography using HDI-5000 
Doppler machine with high frequency transducer 7-
10 MHZ of extracranial internal carotid artery and 
vertebral artery was performed to measure cerebral 
blood flow using timed average velocity and diameter 
of vessels studied. 

 
Interpretation of MMSE: 

A total maximal score on the MMSE is 30 
points. A score of less than 24 points is suggestive of 
dementia. Using a cutoff of 24 points, the MMSE had 
a sensitivity of 87% and a specificity of 82% in a 
large population based sample2 

  However, the test is not sensitive for mild 
dementia, and scores may be influenced by education, 
as well as language, motor, and visual impairments3 

 
Interpretation of Set test: 

The Set test is referred to also as the category 
Fluency test, is particularly helpful in assessing 
patients with low formal education levels that the 
MMSE cannot reliably be used to test. 

  To administer the Set test, the older person is 
asked to name as many items as they can in each 
focus Sets are categories. The four sets are (fruits, 
animals, colors and towns). The test examines a 
number of cognitive domains including language, 
executive functions and memory. The test best score 
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is 10 in each set, for a maximum score of 40. A Set 
test score less than 15 is considered abnormal.4 
 
Statistical analysis:   

Statistical analysis was done using Minitab, 
version 16.  Descriptive statistics were expressed as 
mean ± standard deviation for quantitative variables 
and frequency ± percent for qualitative variables. The 
Student’s t-test and Mann- Whitney test were used to 
compare between the quantitative variable while the 
chi-square test was used to compare between the 
qualitative variable in the study group. P-value was 
considered significant if less than 0.05. 
 
3. Results: 

Characteristics of participants and their 
laboratory data are represented in table (1). The 
results of our study showed that there is no 
statistically significant difference between the three 
studied groups regarding the mean triglycerides (TG) 
levels or the percent of  ischemic heart disease 
patients, while the vascular dementia group showed a 
statistically significant increase in the percent of 
hypertensive and diabetic patients than do other 
studied groups , while patients of Alzheimer dementia 
group have statistically significant elevated levels of 
total cholesterol than do patients of other groups.  

By assessing the cognitive function for all 
studied groups, it was reported that patients of both 
vascular and Alzheimer dementia groups have 
significantly decreased mean MMSE scores than do 
those of the control group, the same goes for mean set 
test scores and mean MMSE + Set test scores, while 
there is no statistically significant difference between 
the studied groups regarding the mean GDS. 
Regarding the mean total cerebral blood flow it was 
reported that patients of Vascular dementia group 
have significantly decreased levels than that of the 
control group and this doesn’t go with patients of 
Alzheimer dementia group. 

There is a statistically significant positive 
relationship detected between MMSE and CBF in 
vascular dementia group with r = 0.77 and p-value = 
0.009, while this relationship becomes statistically 
insignificant week negative relationship in Alzheimer 
dementia group (r = -0.09 and p-value = 0.8).  Also a 
statistically significant positive relationship detected 
between the mean CBF levels and the scores of set 
test + MMSE test in vascular dementia group with 
r=0.83 and p-value=0.003.  

Regarding the mean serum blood glucose levels, 
it showed a statistically insignificant negative 
relationship with the mean MMSE scores with r = -
0.37 and p-value = 0.29 in vascular dementia group, 
while this relationship becomes statistically 
insignificant positive with r=0.31and p-value=0.39 in 

Alzheimer dementia group. It doesn’t show any 
statistically significant relationship with the mean 
CBF levels in both vascular and Alzheimer dementia 
groups. 

Comparison of laboratory findings, cognitive 
functions, cerebral blood flow, imaging finings of 
three groups  
 
4. Discussion: 

Cerebral blood flow (CBF), is the blood supply 
to the brain in a given time4.In our studied group it 
was reported that Mean total CBF in vascular 
dementia group was significantly lower than that of 
healthy volunteers group. This finding supports the 
idea that dementia in those patients is explained by 
loss of part of brain tissue, either single large part or 
multiple small parts. On the other hand the mean total 
CBF in Alzheimer group was insignificantly different 
from that of the healthy volunteers group and this 
comes in concordance with the suggestion that the 
role of ischemia in the development of Alzheimer’s 
disease is not an important etiological factor. Also we 
found no major vessel disease in Alzheimer group 
with controversy to vascular dementia which shows 
diminution of CBF and major vessels affection in 
most of patients. This doesn’t go with what was 
concluded with other studies5-6    

In our study having a considerable percent of 
patients with hypertension, diabetes mellitus and 
ischemic heart disease in patients with vascular 
ischemia suggests that cardiovascular risk factors 
played an important role in development of vascular 
dementia where it is known that patients with small 
vessel and large artery disease (SLAD) had poorer 
cognitive and functional outcomes when compared to 
patients without SLAD7. While having significantly 
higher values of serum cholesterol in patients with 
Alzheimer dementia suggest that the high cholesterol 
level was the only cardiovascular risk factor in 
Alzheimer dementia group, which doesn’t go with 
other studies8. Other studies had studied the 
relationship between vascular comorbidity and 
Alzheimer dementia, where many individuals with 
Alzheimer dementia, especially those beyond 85 
years of age, show significant vascular comorbidity, 
to the extent that they are more accurately 
characterized as having mixed vascular- Alzheimer 
dementia.9 In one large autopsy series, 'pure' vascular 
dementia was seen in 9.4% of 900 individuals with 
dementia, but in only 2.9% of patients with the 
clinical diagnosis of probable or possible Alzheimer 
dementia. 11 Vascular disease has also been reported 
to accelerate atrophy and result in white matter 
abnormalities, asymptomatic infarct, inflammation 
and reduced glucose metabolism, cerebral blood flow 
and vascular density.12 While other studies reported 
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that determining the neurobehavioral and 
neuroimaging correlates of ischemic brain lesions 
occurring in the context of significant Alzheimer 

dementia alterations can be a very difficult task, and 
the usefulness of the traditional strict differentiation 
between Alzheimer dementia and vascular dementia 
has been challenged.14 Even though a mixed etiology 
is likely to be more common than either pure 
Alzheimer dementia or vascular dementia among 
older patients, there are no current clinical criteria for 
ante-mortem diagnosis of mixed dementia.11 
Pathological changes have been associated with not 
only dementia of the vascular type but also Alzheimer 
disease.15-16, In conclusion: Tissue infarction was 
suggested to be the main factor responsible for 

decline of cognitive functions in vascular group. The 
role of cerebral ischemia in Alzheimer dementia 
group was mostly insignificant. Cardiovascular risk 
factors were more related in vascular dementia group 
than Alzheimer dementia and this support the idea 
that correction of cerebrovascular risk factors is 
essential to prevent secondary dementia in these 
groups of patients. Further large scale study is 
recommended to combine both duplex ultrasound to 
measure CBF in major cerebral vessels and SPECT to 
evaluate micro vascular disease and neuron 
metabolism, as this will be more informative about 
effective CBF. Data obtained can be analyzed in 
comparison to MRI angiography that is considered an 
accurate tool for CBF measurement.  

 

Table (1): laboratory findings, cognitive functions, cerebral blood flow, imaging findings of three groups: 

 

 Group I Group II Group III 
Age                     Mean±SD 
Min/Max 

67.8±3.85 
65-77 

71.2±6.58 
65-85 

71.4±5.02 
65-79 

Sex                  Male/Female 8/2 4/6 4/6 
HTN 0 (0%) 7 (70%) 2 (20%) 
DM 0 (0%) 6 (60%) 1 (10%) 
IHD 0 (0%) 4 (40%) 1 (10%) 
HB (gm %) 13.54 ± 1.51 12.77 ± 1.90 12.23 ± 1.6 
GLU(mg/dl) 89.4 ± 13.18 147.5 ± 74.96 95.4 ± 20.24 
AST (IU/dl) 24.9 ± 7.49 29.7 ± 17.15 29.2 ± 14.85 
ALT(IU/dl) 31.8 ± 20.25 19.16 ± 11.08 24.9 ± 14.91 
BIL-T(mg/dl) 0.709 ± 0.29 0.56 ± 0.38 0.592 ± 0.33 
GGT(U/L) 63.4 ± 24.80 32.9 ± 33.27 26 ± 10.27 
TP(g/dl) 7.35 ± 0.68 7.09 ± 1.33 6.63 ± 0.50 
ALB(g/dl) 4.05 ± 0.26 3.34 ± 0.77 3.49 ± 0.41 
ALP(U/L) 81.5 ± 19.52 75.1 ± 15.01 86.1 ± 31.34 
UREA(mg/dl) 35.3 ± 6.67 46.9 ± 18.28 51.4 ± 30.39 
CRE(mg/dl) 1.04 ± 0.23 1.038 ± 0.32 1.005 ± 0.22 
Total CHOL(mg/dl) 179.6 ± 33.07 168.7 ± 58.03 235.8 ± 72.74 
TG(mg/dl) 145.7 ± 39.92 95.4 ± 36.62 96 ± 26.35 
LDH 249.4 ± 48.10 290 ± 142.63 342.3 ± 162.6 
CA(mg/dl) 8.81 ± 0.4. 8.22 ± 0.85 8.9 ± 0.75 
PHOS(mg/dl) 3.78 ± 0.53 3.76 ± 0.55 3.54 ± 0.55 
Na(meq/L) 139.1 ± 3.84 136.7 ± 4.42 141.7 ± 4.14 
K(meq/L) 4.28 ± 0.49 4.25 ± 0.57 4.29 ± 0.62 
Assessment of cognitive functions 
MMSE 26.6 ± 3.66 9.6 ± 4.55 10.1 ± 2.47 
Geriatric Depression Scale 11.9 ± 10.42 11.6 ± 9.77 9.5 ± 5.91 
Set test 39.4 ± 0.97 9.2 ± 6.18 12.2 ± 1.99 
MMSE+ Set test 66 ± 4.52 18.8 ± 9.78 22.3 ± 3.62 
Assessment of cerebral blood flow 
RT ICA(ml/min) 255.05 ± 39.36 263.06 ± 117.79 --- 

LT ICA(ml/min) 199.48 ± 46.10 176.196 ± 145.03 --- 

Total internal carotid flow(ml/min) 454.53 ± 79.08 439.26 ± 123.48 --- 
LT VA(ml/min) 83.81 ± 33.22 69.766 ± 50.04 --- 
RT VA(ml/min) 88.59 ± 34.95 52.606 ± 24.29 --- 
Total vertebral flow(ml/min) 172.40 ± 63.17 122.37 ± 64.97 --- 
Total CBF(ml/min) 628.83± 87.3 520.88 ± 132.22 579.17 ± 72.84 
CT brain findings: 
CT Brain showing Infarction 0 10 (100%) 0 
CT Brain with involutional Changes 0 0 6 (60%) 

Normal CT 10(100%) 0 4(40) 
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Table (2): Comparison of the clinical and investigational techniques in studied groups: 
 Group I Group II Group III p-value 

Group I vs. II Group I vs. III 
HTN 0 (0%) 7 (70%) 2 (20%) 0.003 0.474 
DM 0 (0%) 6 (60%) 1 (10%) 0.011 1 
IHD 0 (0%) 4 (40%) 1 (10%) 0.087 1 

Total CHOL(mg/dl) 179.6 ± 33.07 168.7 ± 58.03 235.8 ± 72.74  0.336 0.008 
TG(mg/dl) 145.7 ± 39.92 95.4 ± 36.62 96 ± 26.35  0.78  0.89 

Assessment of cognitive functions 
MMSE 26.6 ± 3.66 9.6 ± 4.55 10.1 ± 2.47  0.000  0.000 

Geriatric Depression Scale 11.9 ± 10.42 11.6 ± 9.77 9.5 ± 5.91 0.94 0.53 
Set test 39.4 ± 0.97 9.2 ± 6.18 12.2 ± 1.99 0.000  0.000 

MMSE+ Set test 66 ± 4.52 18.8 ± 9.78 22.3 ± 3.62 0.000  0.000 
Assessment of cerebral blood flow 

Total CBF(ml/min) 628.83± 87.3 520.88 ± 132.22 579.17 ± 72.84 0.047 0.185 
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Abstract: This study examines the impact of performance audit implementation on the improvement of efficiency 
of the publish sector management systems. In terms of research plan, it is a survey and survey tools in this study are 
two five-choice (Likert) researcher-made questionnaires which are identified to audit performance and productivity, 
both with high reliability and validity. Regarding the temporal scope, the research was conducted in the summer of 
2012, and the spatial scope of the study is the Supreme Audit Court of Iran in all the provinces. The required sample 
size (357) was determined using Cochran’s formula (which represents the population as much as possible). The t-
student test and SPSS software were used to test research’s three hypotheses. Given that the data obtained by 
questionnaires is qualitative information, non-parametric tests (Pearson correlation coefficient) are also used and to 
test the research hypotheses, multiple regression and binomial test are used. Thus, to prove the hypotheses, the 
options including “very high”, “high” and “somewhat” are used as criterion. All other statistics used in this research 
include Z-test; statistics (T), (F) and (R), regressionand path analysis equations. The results showed that: 1) 
performance audit may cause to improve management systems, 2) improvement of management systems enhances 
the productivity and, finally 3) the performance audit will enhance management systems productivity.  
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Audit Implementation on the Improvement of the Productivity of Public Sector Management Systems in 
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Introduction 

Today, due to the decreasing resources and 
increasing population and needs, productivity has 
attracted the attention of scientists, as an effective 
leverage in management and leadership of the 
community. Meanwhile, Islam, as the last divine 
religion which claims to offer a full and 
comprehensive plan required by contemporary human 
has presented exquisite and unique tips to Muslims 
through Holy Quran verses and infallible Imams’ 
biography about the productivity of proper 
implementation of the right thing i.e. a combination of 
efficiency (output-input ratio) and effectiveness 
(comparing results with goals) with a cultural 
viewpoint, based on the comprehensive productivity 
system with an emphasis on the central role of human 
at both individual and social levels, so that they would 
think about it firstly and in the next step, would apply 
the lessons of productivity (Ahmadzadeh, 2010). The 
importance of the concept of productivity in our 
country have been neglected for various reasons 
including lack of a proper culture and attitude towards 
productivity in the society, and despite some measures 
taken such as establishment of National Iranian 

Productivity Organization as well as some emphasis 
on productivity improvement in the Third 
Development Plan, there is still too much to get into a 
favorable situation, and essential and effective steps 
should be taken in this respect (Etemadi et al., 2009). 
Our country is no exception, in the development of 
which the concept of productivity has the greatest role.  

On the other hand, with the economic 
globalization and evolution of various industries, 
managers have been engaged in achieving higher 
efficiency, so that they require some data beyond 
historical financial data for their organization to 
survive. Therefore, assessment of the current 
conditions through controlling and considering the 
approaches to achieve the goals of the organization 
and to be in harmony with the environment via 
innovation, identifying the improvement opportunities 
and remove the shortcomings of the internal control 
system to use the advancement opportunities based on 
the criteria including effectiveness, efficiency and 
economic advantage for managers are the basic need 
and a key to the organization’s survival (Samsami, 
2007). The organizations need a continuous 
improvement of their performance to survive and 
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develop in today's competitive world. In this regard, it 
is useful to use management control systems and latest 
technologies which help its development. The 
fundamental prerequisite to establish performance 
audit system in the organization is the need for this 
type of audit; actually admitting that all the problems 
of the organization cannot be solved altogether by the 
establishment of performance auditing unit in 
management control system (as an arm of 
management information), but it requires spending 
much more time and costs (Absalan, 2007). 

Thus, this paper is trying to discuss various 
approaches and strategies to increase such productivity 
through implementing performance audit while 
referring the main concepts of management systems 
productivity. Now, the following question is raised: 
“Is the performance audit implejm mentation effective 
on productivity indices and improvement of 
productivity of public sector management systems?”  

To answer this question and considering the 
importance of the subject and given that no 
comprehensive research has been conducted in this 
regard in the country, this study aims to examine the 
effect of performance audit implementation on the 
improvement of productivity of public sector 
management systems. 
1 - Introduction and Statement of the Problem 
(Subject)  
1-1 - Concepts and principles of Efficient 
Management Systems  

Many senior and middle managers believe that it 
so hard to find any employee or worker who is able to 
do everything! Managers always argue that employees 
are lazy and expect the highest salary for their 
minimal amount of work. The number of 
organizations that have a low level of productivity is 
not very low and the impact of this harsh reality 
affects directly the net production of a country. The 
employees in such an organization believe that 
organizational loyalty between them is not very high; 
disregarding its origination, this is one of the most 
important factors in reducing productivity in any 
organization (Karegar and Faraj Poor, 2009). 

However, contrary to what many managers and 
supervisors believe, the workers should not be blamed 
with such hasty. Although manpower plays a major 
role in increasing or decreasing the productivity of any 
organization, it is not the only factor affecting the 
productivity. It seems like you consider your weakness 
and lethargy as an indicative of your cold. Low 
productivity of manpower suggests to the existence of 
inefficient management systems. For example, if a 
shoemaking machine has a poor design; it will 
produce low-quality shoes, even if skilled workers and 
good leather are used. The use of poor leather in a 
good machine will also lead to the production of low-

quality shoes. Thus, it should be noted that manpower 
is not the only factor affecting the productivity. In this 
particular example, the proper management can help 
improving the productivity. If we generalize this 
example to the organizations, we will see that the 
manpower plays the role of an input into a production 
system that can turn into good employees under the 
leadership of managers. Edward Deming, the 
renowned professor of quality management, believes 
that 85 percent of problems in any organization refer 
to its management levels and the staff is responsible 
only for the rest 15% of problems. Although there may 
be some debates and controversies in these figures, it 
is evident that the most issues and problems of the 
organizations are related to the shortcomings of the 
systems which, in most cases, decline due to 
administrative reasons (Howardell, 2003). 

The analysis of productivity improvement can be 
performed at micro activity and levels or in macro 
structure and levels of the organization; in brief, it can 
be said that to improve the efficiency at micro levels, 
working methods should be defined and improved 
considering the inputs, output goals, nature and 
philosophy of work as well as remarkable cultural tips. 
In the structural analysis, the optimal accessible points 
should be focused based on the macro goals and 
objectives of the organization. Inputs such as business 
strategy of the organization, management philosophy 
and the organizational culture are all among the 
factors determining and affecting the productivity of 
the organization which cannot be easily measured. 
Thus, different schools are developed in management 
science which are all trying to improve the 
productivity of the organization including methods 
such as Management by Objectives (MBO), Total 
Quality Management (TQM), Business Process 
Reengineering (BPR), Activity-based Management 
(ABM), Management by Project (MBP), Team-based 
Management (TBM), etc. Unfortunately, there is no 
universally accepted model for improving the 
productivity of the organization and the discussions 
presented are the only guidelines, the effective 
implementation of which is strongly influenced by 
inherent nature of the organizations and the 
individuals’ commitment to preserve and apply them 
(Howardell, 2003). 
1-2 - Concepts, Definitions and Principles of 
Performance Audit 

In today’s world, leading managers always try to 
gain the required confidence through close monitoring 
and objective evaluation of their own and others’ tasks 
in order to be strong and dominant against the 
incoming problems, and to do their own works 
properly and timely. Thus, they should never hesitate 
to use services of experts and the specialists from 
outside their organization to identify problems and 
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provide solutions to achieve more increasing successes 
using such services. The Performance audit and its 
related services are among tools that are developed 
aiming to help managers for better guidance and 
leadership of economic units and to run enterprises 
through evaluating the effectiveness, efficiency and 
economic advantage in the enterprises and presenting 
practical suggestions, and it includes qualitative 
assessment of the tools possessed by the management 
(Hosseinzadeh, 2008).  

In recent decades, evaluation and auditing 
systems in public and private sectors in most 
industrialized countries have been referred to as 
Operational Auditing, Performance Audit, 
Management Audit, Program Audit or Comprehensive 
Audit. These audits in the public sector in the past 
have focused on the achievement of objectives, law 
enforcement, implementation of regulations, policies, 
procedures as well as receiving and consuming 
budget. While, in recent years, improvement of 
management performance, increase of productivity in 
this sector and reduction of the costs of the lost 
opportunities is emphasized. It should be noted that 
the term ‘performance audit’ is used in public sector. 
This term is always used in the Government Auditing 
Standards and its use in Iran has been approved by 
steering committee of performance audit of Supreme 
Audit Court (Rahimian, 2011). 

In case we consider the auditing as a systematic 
process in impartial collection and evaluation of the 
evidence and documents related to financial events 
and activities to determine their degree of compliance 
with predetermined criteria and to report the results to 
the stakeholders, Supreme Audit Institutions can play 
an effective role in promoting transparency and 
accountability level. Government auditing in Iran is 
performed by independent auditors of Supreme Audit 
Court with specified jurisdictions and authorities. 
Supreme Audit Court of Iran, as a supreme institution 
of financial supervision in the country in a very high 
position, resulting from the principles 54 and 55 of the 
constitution, monitors continuously how to use credit 
and the related results across the country. The 
Supreme Audit Court is a guarantor for the 
accountability of different managers to the rules and 
regulations via public prosecutor office, and in this 
regard, the triple powers1 and all the governmental 
organizations, which somehow use the national 
budget, are obligated to be accountable to it. In 
addition, the results obtained from investigations of 
the auditors of Supreme Audit Court are annually 
prepared in the form of clear budget settlement 

                   
1  The Legislative, the Executive and the Juduciary 

reports, and are presented to Islamic Parliament and 
are published to notify the public. The Supreme Audit 
Court plays its role through continuous presence in 
executive agencies including public companies and the 
assessment of their activities and plans in form of 
performance audit; so that it would play its role in 
applying internal controls and improving their 
operations by monitoring the establishment and 
implementation of the systems used by the executive 
agencies and leads economic system of the country at 
micro levels and the organization itself by presenting 
their viewpoints to the respective agencies. 
1-3- The Necessity to Implement Performance 
Audit for Improving the Management Systems 
Productivity 

Management is defined as the knowledge of 
using resources effectively and efficiently to achieve 
organizational goals and such resources usually 
include capital, manpower and all other resources 
provided to the organization. A manager should plan, 
organize and control the organization's operation to 
achieve maximum benefits. In today’s world, 
responsible and leading managers are always trying to 
ensure accurate supervision and objective evaluation 
of their own tasks in order to stay strong and dominant 
against the incoming issues and to do properly and 
timely their works. Therefore, they should never 
hesitate to use services provided by the experts and 
specialists from outside their organization to identify 
problems and provide solutions to achieve an 
increasing successes using these services (Auditor 
Management Journal, 2009). Reduction of resource, 
increased operating costs, the growing organizational 
size and complexities are among challenges that the 
organizations are facing in recent decades that made 
managers to evaluate and improve the efficiency and 
effectiveness of organizations. One of the ways to 
improve effectiveness and efficiency is the 
performance audit implementation (Drucker, 
1975;Henke, 1972). 

The increasing development of human and the 
changes thereto have led to a significant growth in all 
areas for which audit profession is no exception and 
has been always developed as influenced by human 
societies. On the other hand, the importance of the 
agencies and organizations has challenged audit 
profession greatly and this major challenge has led to 
fundamental changes in the audit profession in the 
world to meet the needs of managers, politicians and 
representatives of people. This major challenge and 
subsequently, the need to overcome it, have resulted in 
an emergence of a new type of audit called 
performance audit. This type of audit has considered 
all financial and operational aspects and improves the 
productivity of resources management. 



http://www.lifesciencesite.com2012;9(4)          Life Science Journal 

 

1711 

 The Performance Audit is a tool provided to 
managers for identifying problems and removing 
straits with no censorious and critical view and it is 
not aimed to criticize the current operation, but is 
going to review the operation through cooperating 
with management and staff and to develop a plan for 
improving the operation. Thus, the performance audit 
should be considered as a review plan to make the 
operations economic and efficient in order to have 
increasing results (Reid, 2005). Operational audit is 
one of the techniques that could help managers by 
evaluating the effectiveness, efficiency and economic 
advantage of operations of the organization or the 
company and offering suggestions to improve 
operations in today’s variable business environment. 

In recent years, the focus and scope of many 
audits in public and private sectors has undergone 
changes and since financial statements alone cannot 
meet the informational needs of management, the 
managers in these two sectors are looking for 
collecting more information in order to assess and 
judge the quality of operations and operational 
improvements. As a result of creation of such 
backgrounds, the need for performance auditing 
techniques to assess the effectiveness, efficiency and 
economy of operations has increased dramatically. 
Investigating the reasons for increasing demand to 
receive performance auditing services shows that two 
following subjects have provided a proper ground to 
implement such audit:  

- Leading the managers to pay more attention to 
the observance of economic advantage, efficiency and 
effectiveness in economic units; 

- Promoting the independent auditors' experience 
in identifying and finding the existing realities in 
financial auditing, management consulting and 
providing necessary guidelines to the managers 
(Nokhbe Fallah, 2005).The study will attempt to 
measure the productivity of management resources in 
public sectors, while measuring the impact of 
performance audit on its improvement in order to 
provide required grounds for further implementation 
of audits and to improve productivity of management 
resources and consequently, the country's economic 
growth and prosperity. 
1-4- The Indicators of Efficient Management 
Systems 

The establishment of productivity improvement 
management cycle causes the productivity to improve 
as a continuous process and the productivity path to be 
specified and necessary preparations to be conducted. 
Productivity movement is the prerequisite to the 
organization development and will result in 
institutionalization of the improvement in different 
organizational systems (Soltani, 2011). Trust building 
in the work place and human relationship between the 

manager and employees by providing detailed 
information about the organizational operations to the 
staff, reviewing personnel problems, holding friendly 
meetings and providing the proper organizational 
atmosphere along with supporting the staff while 
respecting the dignity and status of the management, 
helps the manager achieve productivity and fulfill the 
organizational goals (Wikipedia Encyclopedia2). 

Hersey and Blanchard (1988) argue that the task 
of manager or leader of the organization is important, 
because it is interacted with its all surrounding 
environmental variables. The managers should have 
outstanding features and apply appropriate procedures 
according to the situation of the organization by 
relying on the results and the conducted studies on 
management issues, and also provide the ground to 
achieve the organizational goals by creating a 
favorable organizational environment. French (1986) 
considers the organizational survival and achievement 
to be dependent on the managers’ attention to the 
factors of external environment, internal environment 
(organizational) and outputs (results). These factors 
affect each other. For example, the organization 
management (the internal factor) affects the legal 
principles of employment (an external factor) through 
strengthening and supporting educational programs. 
Now, the most important indicators of efficient 
management systems are presented in this study as 
follows: 
1-4-1- Implementation of Performance 
Management System and Outcome-based Salary 
Payment 

Manny (2002) believes that review and analysis 
of information emphasize that performance evaluation 
systems motivate employees’ management to improve 
productivity. Meanwhile, merit-based payment 
increases the effect of employees’ motivation. The 
other alternatives of motivators also affect the 
employees' occupational performance. Through 
improving the organizational atmosphere and creating 
empathy between employees and alignment between 
goals of the employees and the organization, 
performance management strives to increase the 
productivity of manpower and subsequently, the 
productivity of the entire organization by leading the 
employee in achieving the organizational goals by 
strengthening the optimal performance and 
eliminating poor performance using incentive payment 
methods (Karegar, 2010). With a comprehensive 
viewpoint to the organization’s productivity 
performance, the performance management always 
presents a clear view of the productivity of the 

                   

2 http://fa.wikipedia.ir   
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organization. When process and performance of the 
organization are managed, its productivity and 
optimization will be ensured. In general, the 
establishment of performance management in the 
following aspects will help to improve the 
productivity management cycle (Soltani, 2011): 
Provides reform and improvement in the manpower; - 
Unifies personal goals and the organizational 
productivity objectives; - Provides the ground for the 
structure reform in productivity; - The process of 
proper problem finding in productivity dominates the 
organizations; - Creates motivation through 
distinguishing inefficient people from fficient people; 
- Create synergy in the organizational productivity; - 
Presents new beliefs about the organizational 
productivity. 
1-4-2- Establishment of a System of Suggestions  

The suggestions system consists of two words of 
system meaning a set of interconnected components 
which have interactive impression and effect and 
strive for a common goal and the concept of 
suggestion which is any new thought and idea which 
can create a positive change, improve a method, 
increase quality, reduce costs and enhance the staff 
morale. Suggestion system is a technique applying 
which, the staff’s thought and idea can be used to 
identify problems and resolve them so that the 
employees at all levels would be involved in 
management. Improvement of mental health, 
flexibility, risk-taking and effectiveness against the 
demands of intra-organizational and extra-
organizational customers, creativity and practicing the 
staff’s internal talents, process improvement through 
suggestion system, improvement of work environment 
conditions, increase of customer satisfaction, increase 
of the organizational belonging sense, aligning 
individual goals with organizational goals, developing 
and strengthening the relationship between employees 
and management, informing the organization’s senior 
manager of the employees’ capabilities and optimal 
use of it, improving the information circulation and 
information systems, strengthening organizational 
commitment and ultimately increase of productivity. 
The main aim of implementing this system is to 
improve workflow and value human personality and 
dignity of staff and ultimately, increase productivity in 
the organization. In most industrialized countries, 
suggestion system has been implemented for more 
than six decades to improve the quality, reduce waste 
and increased the productivity. Using creativity of 
employees and their reasoning and mental 
involvement and participation in solving problems in 
work place and the organization through suggestion 
system, some innovations can be achieved in the 
organization and the continuous improvement which is 
another principle presented in productivity can be 

obtained and new ways will be constantly obtained to 
increase productivity through innovating (Saleh Olia 
and Dehestani, Bita). 
1-4-2-1- Establishment of an Idea-creating 
Suggestion System  

This indicator reflects the ideas and suggestions 
that help the employees’ mental talents to improve the 
organizational productivity.  
1-4-2-2- Establishment of an Entrepreneurial 
Suggestion System  

Entrepreneurial suggestions are how to perform 
issues by receiving constructive suggestions to 
improve the task productivity. These suggestions are 
somehow effective and show how to perform tasks 
through innovating. It also includes creation of new 
jobs, according to the assigned tasks and authorities.  
1-4-3- Implementation of Total Quality 
Management “Tqm” (Collective participation of 
the organization to achieve goals) 

Participatory management is the dominant 
paradigm of modern management that is based on the 
cooperation of staff and the manager to achieve the 
organizational goals in a friendly environment full of 
understanding. The staff’s views and plans lead to the 
greater efficiency of the organizational operations 
through savings, innovation in the issues and 
management improvement (Karegar and Faraj Poor, 
2009). The system (tqm) is an efficient structure, and 
that is because in total quality management, it is the 
responsibility of senior managers of the organization 
to improve quality and productivity rather than only a 
specific unit of the organization. TQM does not only 
refer to the product and has a comprehensive view 
towards the organization and product and includes all 
activities, processes and detailed work (Soltani, 2011). 

In change process, the active involvement of all 
employees to create a favorable atmosphere and 
attitudes to work is important to improve productivity. 
Participation not only helps an organization to change; 
but also it has a deep educational impact. Rad et al. 
(2003) claim that participation in works is the key 
factor in productivity. Also, cooperation theory is to 
describe the relationship between participation, and 
improvement of performance and productivity. In 
addition, Brown (1999) states that participation 
increases the employees’ productivity when it is used 
as a factor for motivating employees and they can also 
monitor the colleagues’ work, which is a type of 
management. He also notes that all group incentive 
plans indicate the participation of staff in management 
and control. Several studies and experiments 
demonstrate that the quality and style of leadership 
have a great effect on production rate, efficiency, and 
satisfaction and morale of the employees. Meanwhile, 
one of the principles that are directly related to 
manpower development, as mentioned above, is to 
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make employees participate in affairs by the managers 
(Nasrallah Pour, 2005). 

Applying participation generally brings 
enormous benefits for the organization, which is 
entirely to increase productivity; these benefits briefly 
include (Karegar and Faraj Poor, 2009): - Participation 
will lead to more effective decisions in the 
environment; - It challenges ingenuity and creativity 
of all the employees; - Strengths human respect, social 
dignity and status, motivation and common mutual 
interests between management and personnel; - 
Stimulates and encourages the employees to take 
responsibility; - Improves people’s morale and 
teamwork; - Prepares people to easily accept the 
changes that should be made in the organization, if 
necessary, and not to allow any problem to occur in 
such cases. 
1-4-4- Establishment of Management Governance 
System and Control of Management over the 
Issues, etc. 

This index is a manifestation of management 
systems that affects productivity, so that the more 
consistent is the governance system of an 
organization, subsequently, the better and more 
efficient and effective control it will have over the 
affairs. However, it should not be forgotten that the 
purpose is not lack of organizational participation and 
doing all issues and focusing on all of them in the 
management department, but it is to establish a 
suitable systems for management controls in the 
organization. 
1-4-5- Implementation and Deployment of 
Successful Planning-Based Management System 

An effective and efficient management always 
uses the application of strategic planning system in 
conducting affairs so that the process of conducting 
affairs would be specified in accordance with the 
predetermined plan and goals would be manifested 
and the path to achieve the objectives would be 
clarified. Therefore, this indicator plays an essential 
role in the effectiveness and efficiency. 
1-4-6- Establishment of Planning Stability 

Although a coherent planning system is essential 
to improve the organizational productivity, the 
organization will not have the required productivity as 
long as these planning have not been actualized. This 
indicator is complementary to the previous indicator, 
so that by implementing and stabilizing planning, 
productivity management will improve in long time. 
1-4-7- Establishment of Effective and Efficient 
Management Information Systems 

Information systems include systems that 
facilitate the organizational management decisions and 
accelerate their process. These systems must have the 
necessary efficiency and effectiveness as well as 
comprehensiveness to show all aspects of an 

organization. Such efficient and effective systems help 
managers achieve goals more immediately and 
enhance the organizational productivity. 
2- Review of the Literature 
2-1- Efficient Management Systems 

Ross (1977) considers the organizational 
productivity as a of resources, management of 
subordinates and management tasks and believes that 
leading staff to use their talents and abilities more and 
more results in a higher level of the organizational 
productivity and thus, job satisfaction. In addition, 
human resources management and management 
actions regarding job design, enrichment and 
prosperity, job rotation and change affects the 
productivity level of employees. 

In their research, Ellis and Dick (2003) 
concluded that in organizations that in the 
organizations that work as groups and their managers 
employ participatory leadership method, productivity 
will be improved. Orin’s research (1991) on service 
industries of America Colorado also shows that 
productivity level and job satisfaction of the industry 
staff will increase by implementing participatory 
decision making techniques (Habibi, 2004). 

In a cross-sectional study conducted in the first 
half of 2009, Mostafa Allah Verdi et al. (2009) 
showed that observing the factors related to the 
management style and method with the average score 
(4.41), is found to be the most important factor 
affecting manpower productivity. The factors related 
to the individual, culture, organizational structure, 
reward systems, training courses, and factors related to 
the physical environment of the organization were at 
the next levels of importance.  

In the successful implementation of a program to 
improve the productivity of the manpower in the 
health sector, the role of management and its style in 
the administration of affairs should not be ignored. 
Similar to the results in this study, Tavari et al. (2008) 
showed in their study that managerial factors were at 
first priority in influencing the productivity of the 
workforce.  

In the comprehensive model of management, the 
factors affecting the productivity of manpower 
designed by Alvani and Ahmadi (2002), leadership 
style was one of the eight factors which were essential 
in improving the productivity of manpower. In his 
study, Abili (2009) distinguished the factors related to 
the leadership type and management attitude from the 
organizational factors related to the productivity of 
middle managers.  

Soltani (2011) have claimed that establishment 
of a productivity improvement management cycle 
requires serious intent and operational mechanisms 
should be designed and used in this regard. Before 
designing these mechanisms, pathology of the 
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organizational productivity status causes the 
operational mechanisms to be designed in accordance 
with the organizational requirements and experienced 
practical solutions such as can institutionalization of 
productivity in thought, institutionalization of savings, 
designing efficient structures, manpower development, 
designing productivity research system and 
deployment of performance management can be used 
for improving productivity in the organizations. 

Another study is also conducted on the 
organizational productivity and its influencing factors 
and it has been concluded that factors such as 
continuous professional education of managers and 
employees, improving motivation among employees 
to work better and more, developing appropriate areas 
for innovation and creativity of managers and 
employees, establishing a proper performance-based 
payment system and establishing a system of 
punishment and reward and conscience work and 
social discipline, development of activity methods and 
systems that have a critical role are among the factors 
affecting the organizational productivity (Mirkamali 
and Mirsanaei, 2001). 

Saleh Olia and Dehestani (Bita) concluded that 
productivity improvement is possible through 
suggestion system by providing infrastructure 
principles of productivity topic, which is the clever 
use of resources and continuous improvement. In this 
regard, an example one of the suggestions presented in 
suggestion system of Yazd Gas Company was 
investigated and the role of suggestion system was 
shown in total quality management (TQM) with the 
effect of this system on all principles, which is 
customer orientation of collective participation and 
continuous improvement.  

Vaziri et al. (2009) conducted a study titled as 
“identifying and prioritizing the factors affecting the 
manpower productivity (Case Study: Employees of 
Hormozgan Department of Education) using ranking 
techniques (MADM) through descriptive-survey 
methodology and library-field data collection tool. 
The results obtained from applying the (MADM) 
techniques such as TOPSIS and AHP suggests that 
among the mentioned factors, the 
structural/managerial factors (non-discrimination and 
observance of the organizational justice, participatory 
management and establishment of appropriate 
suggestion system and proper performance-based 
payment system) are respectively the most effective 
components in increasing manpower productivity 
among employees of Hormozgan Department of 
Education.  

Dr. Hasan Asadi et al. (2004) showed that there 
is a significant relationship between creativity, risk-
taking, leadership, support, integrity and solidarity, 
control, identity and reward system and productivity 

of managers of Physical Education and Department of 
Education throughout the country. The study results 
showed that there is a significant relationship between 
organizational culture and productivity of managers 
and confidence level (99%).  

Dr. Davoud Soleimani (2004) argued that low 
performance and productivity of some organizations is 
due to the organizational managers and leaders’ lack 
of understanding of the cultural context of the existing 
society and the dominant organizational culture and 
not to meet the needs of employees and lack of the 
organizational democracy and collective participation 
as well as the organizational leadership which is 
influenced by self-fascination and mania. 

The only way to eliminate redundancies for 
having an efficient and high quality system in 
production is continuous improvement though 
participation of all employees in the implementation 
of. This fact is clearly revealed in the descriptions of 
Robinson and Schroeder (2004) (Batman Ghelich, 
2009).  

The study of Habibi (2004) showed that there is a 
significant positive relationship between suggestion 
system, job satisfaction as well as staff motivation in 
the staff field of the organization of inspection and 
supervision of prices and goods distribution and 
services.  

Nasrallah Pour (2005) claims that participation in 
works is the key factor in productivity. Cooperation 
theory also shows the relationship between 
participation and productivity.  

The results of the study conducted by Taheri 
(1999) show that professional education, motivation 
improvement, creating appropriate context for 
initiative and creativity, establishment of proper 
performance-based payment system and system of 
punishment and reward, conscience work and social 
discipline, evolution of systems and methods and 
strengthening governance and domination of the 
organization's policies on issues are among the factors 
affecting man power productivity.  

  In his study, Yousefi (1387) states that one of 
the factors which has a significant effect on improving 
manpower productivity is the improvement of the 
dominant relationships between management and 
employees and using proper and scientific leadership 
style as well as the manager’s attention to the 
employees’ problems and life are among the 
components affecting the increase of productivity. 

In their research, Ellis and Dick (2003) 
concluded that applying participatory leadership style 
for teamwork will improve productivity.  

Reviewing the conducted studies, Becker and 
Gerhart (1996) claim that the decisions associated 
with the human resources management, such as 
autonomous work teams, job rotation, quality control 
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circles, suggestion systems, system of managing 
complaints by improving the efficiency of the 
organization resulting in reduction of costs or increase 
of revenues of the organization,  will enhance the 
organizational performance.   

Lock (1999) showed that there is a positive 
relationship between management practices, 
productivity, job satisfaction and organizational 
commitment of employees and the managers’ behavior 
is the key to productivity. The results of another study 
suggest that leadership and management methods have 
a significant effect on the manpower productivity. 
(Bain, 1988)  

Results of the study of Wright (1990) and 
Pastore et al. (1995) suggest that support and 
establishment of a constructive relationship between 
managers and subordinates have the greatest impact 
on increasing the employees’ productivity. Roger 
(1996) also conducted another study in this field. The 
results suggest that leadership, teamwork, 
participation and the correlation among the team 
members and managers, will significantly improve 
productivity. 

Kudyba (2003) has also conducted a research on 
the factors affecting the improvement of productivity 
of the studied staff. The results of this study show that 
the employees’ skills can be improved with proper 
training, guidance and involving, and will lead to the 
increase of the organizational efficiency. 

According to the research conducted by Kunar 
Lee (1996) on 20 managers and 97 employees at a 
hospital in America, the statistics show that there is a 
positive relationship between management practices 
and productivity, job satisfaction and the 
organizational commitment of staff. These studies also 
showed that there is a significant relationship between 
the managers’ behavior as the key to productivity and 
the employees’ satisfaction with the organizational 
commitment (Lock et al, 1999).  
2-2- Performance Audit  

In his MS thesis (Industrial Engineering, Islamic 
Azad University, Najaf Abad), Ahmad Dehghan 
Nayeri (2005) examined the interaction of value 
engineering and performance audit in productivity of 
constructional projects. In this study, the effect of 
value engineering implementation was examined in 
facilitating the implementation of performance audit 
and reversely as guarantor of the implementation of 
value engineering suggestions  and the opinions of 
advisors, contractors, and experts etc. were collected 
while preparing hypotheses and questionnaire and 
after approving the hypotheses (the interaction of 
value engineering and performance audit in 
productivity of constructional projects), eventually 
presented solutions for better value management and 
cost reduction. 

In another study conducted by Mohsen Jafari 
(2002-2003) titled as “examination of the 
implementing barriers of operational audit in the 
insurance industry (property insurance) the results 
revealed that non-documented nature of management 
control system and lack of appropriate experimental 
models in the field of operational audit at confidence 
level of 95% were identified as the implementing 
barriers of operational audit.  

In his MS thesis, Mansoor Shah Mohammadi 
(1998) has reviewed “the barriers and problems on the 
implementation of operational audit in Iran”. In this 
study, the researcher has examined the barriers and 
problems from two different aspects. The first 
hypothesis has examined the executives’ lack of 
awareness of the benefits of operational audit and the 
second hypothesis has reviewed unfamiliarity of 
college graduates with operational audit. In the end, it 
has been concluded that operational audit is not well 
known in Iran and there is no adequate training in this 
area. 

In his MS thesis (Tehran University, School of 
Management), Alireza KhodaKarami (2001) has 
examined the role of performance audit in motivating 
managers. In addition, since performance audit is a 
process consisted of components, indicators, 
benchmarks and etc., there are principally other 
purposes for this research, including the examination 
of whether each of components and benefits of 
performance auditing such as presenting suggestions 
to improve the operations and identifying 
opportunities, capabilities and improvement strategies 
can be involved in motivating managers or not, which 
were confirmed by hypotheses testing. 

Palyt (2003) examined operational auditing 
procedures in five top audit institutions in Finland, 
France, Netherlands, Switzerland and the United 
Kingdom. The purpose of this study was to describe 
the strategic and important choices of five top 
institutions. This researcher focused on the applied 
methods, practical standards, operational auditor’s 
skills, and operational auditing reporting. He found 
that the operational auditor's role is not only beyond 
observance of internal and external laws and 
regulations, but it often has aspects of management 
consulting for progress of issues (Dahanayaki, 2007).  

A research was conducted by Jooypa (2010) 
titled as “pathology of performance audit 
implementation by the Supreme Audit Court and 
presenting suggestions to improve it. He considers the 
following factors to be barriers to performance audit 
implementation by the Supreme Audit Court in order 
of importance. These factors include lack of adequate 
and necessary training and skills for Supreme Audit 
Court auditors, inadequate budgeting system, lack of 
appropriate indicators for evaluating the performance 
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of executive agencies, non-clarification of executives 
in responding to Supreme Audit Court auditors, 
inadequate system for collecting and maintaining 
financial and operational statistics and data and lack of 
legal authority (in the law of the Supreme Audit 
Court) to implement performance audit.  
3 - Research Hypotheses 

According to the history and exploratory studies, 
the main questions of this research can be outlined as 
follows:  
 Performance audit leads to economical, 
efficient and effective use of management systems.  
 The economical, efficient and effective use of 
management systems will enhance productivity.  
 Performance audit will enhance productivity of 
management systems.  

4- Research Methodology 
The subject of this study has been selected titled 

as “the examination of the impact of performance 
audit implementation on improving the productivity of 
public sector management systems. This research 
intends to partly present theoretical foundations 
related to the performance audit and productivity of 
management systems and then to discuss the factors 
that can improve productivity of public sector 
management systems through proper implementation 
of performance audit. In this study, in order to 
understand the views of experts, questionnaires have 
been used as data collection tool.  
4-1- Data Collection Method  

This study is descriptive-analytical in terms of 
deduction and is survey in terms of research plan. 
Survey tool in this study is questionnaire. In addition, 
the study is deductive-inductive in terms of 
methodology. In other words, research hypotheses are 
formed based on inductive reasoning and data is 
collected deductively. To confirm or reject the 
hypotheses, the data is collected from the selected 
samples using questionnaires and then, rejection or 
confirmation of hypotheses will be tested after 
analyzing the obtained data. 

On the other hand, the study is correlational. This 
method tries to review the amount of changes made by 
one or more factors in one or more other factors 
(Khalatbari, 2008). In this study, the researcher has 
selected some of the predictor variables without 
manipulating variables, and has investigated their 
relationship with the criterion variable and has tried to 
determine what relationship these predictor variables 
have with the criterion variable. Therefore, in this 
study where the researcher has examined the 
relationship between performance audit components 
and management systems productivity, the selected 
method is suitable. 

This research is applied in terms of purpose, and 
is case-study in terms of the type of examination. In 

data collection for theoretical studies and research 
background, library method has been used through 
articles, books, magazines and valid websites. To 
collect data related to confirmation or rejection of 
hypothesis testing, field method using the researcher-
made five-option questionnaire (Likert) was 
applied. After distributing the five-option 
questionnaire among members of the population and 
getting answers from the subjects, the obtained data 
was classified, summarized and their validity was 
analyzed. Then, these data were analyzed analytically 
and the results were compared with results from 
previous studies. 
4-2- Scope of Research 

 Temporally, the scope of research is related 
to the time of obtaining and collecting data (summer 
2012). 

 Spatially, the scope of research is Supreme 
Audit Court of Iran in capitals and the provinces. 

  Thematically, the scope of study is to 
examine the impact of performance audit 
implementation on improving the productivity of 
public sector management systems. 

5- Population and Statistical Samples 
5-1- The statistical population of the study: 

The study population includes all managers, assistants, 
auditors, experts at the Supreme Audit Court of (31) 
provinces and headquarters of Supreme Audit Court 
equal to (2000) subjects which will be sampled by the 
intended number through the method that will be 
explained. The population consisted of the individuals 
whose profession is audit, inspection and supervision 
and their academic disciplines are accounting, 
economics, law, construction, engineering (IT), etc. 
and are constantly in contact with laws and 
regulations, governmental financial reporting, and 
professional standards and criteria etc. Also, Supreme 
Audit Court has been selected as the population for the 
following reasons: 

- As the regulatory arm of the Islamic 
Parliament, Supreme Audit Court directly deals with 
financial and operational affairs of public sectors and 
is ware of condition of executive agencies. 

- Performance audit was first implemented by 
Supreme Audit Court as one of the new audits and has 
become more practical day by day, so that now, most 
of the performance audit reports during the last years 
have been implemented or are being implemented. 
Thus, it has more familiarity and expertise in state 
auditing issues (especially performance audit) 
compared to other organs. 

- Research topics are developing in the 
Supreme Audit Court under the supervision of 
Department of Education more easily and specialized 
and approved by the Committee of Standards and 
Guidelines. Therefore, technical and scientific 
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capability of research scientific-research level of such 
studies is highly potential. 

- The vast majority of scientific studies and 
research in Supreme Audit Court are conducted 
nationally which is due to the organization’s supports 
at macro level and distributing the required 
information and in some cases, even presenting it to 
the intended scholar. However, this is possible only 
for auditors and other stakeholders of this Court. 
5-2- Research Samples 
5-2-1- Sampling method and sample size 
determination: in this study, multi-stage cluster 
sampling and random sampling have been used and to 
collect data from the study population, the sampling is 
performed using Cochran formula (Ventling Team, 
1997). In this study, different subsections have been 

specified and in each stage, the intended sample was 
selected using Morgan-Krjsy table. Obviously, at each 
section, the number of people was determined in 
proportion to the number of employees. Also, to 
determine sample size, since the analysis of small 
sample groups may result in unstable values are and is 
likely to give misleading results, sample size was 
determined relatively large to be 357 subjects through 
regular random sampling. Therefore, to calculate the 
number of samples required which also represent the 
population as much as possible, the Cochran formula 
(equation 1) was used as follows:  
Equation (1)-Cochran Formula  
Confidence level 

 

 
N=  =ــــــــــــ  Sample size                                            d= Significant error    5%  
                                                                                  t = 1 (/96)  Confidence level of 95% 
 
N=Population, N=   Sample size,   p=  trait, q- Statistics of lack of trait  
  

 
5-2-2 - Descriptive specifications of sample: 329 out of 357 selected subjects were auditors and 28 subjects were 
experts etc., (310) of whom were males and 47 were females. 10 subjects had associate degree, (251) subjects had a 
bachelor's degree, 91 subjects had master's degree, and (5) subjects had a PhD degree.  Their average work 
experience was (15) years and they were in the range of (1) to (30) years of work experience.  
 
6- Data Collection and Measurement Tools, Validity and Reliability of Tools 

The data collection tools in this study was the researcher-made closed questionnaire to prepare which 
authentic standard questionnaires are used whose questions and options have been used according to the research 
hypotheses and objectives. In this research, to investigate and analyze the study variables which were discussed in 
the literature review and ultimately to measure components and indicators of performance audit and management 
systems productivity, two questionnaires were prepared one of which was related to performance audit and the other 
one was related to productivity of public sector management resources. A total of 357 questionnaires were 
distributed among auditors of Supreme Audit Court. After approval of reliability and validity of the questionnaire, it 
was provided to the samples. Likert scale has been used to measure data (Ganji, 2001). That is, qualitative traits will 
be converted into quantitative traits so that statistical analysis would be conducted based on the quantitative traits. 
To convert qualitative traits into quantitative traits, first, numerical values as shown in (table 1) are applied for each 
of the options of the questionnaire. After collecting the questionnaires, scores of each questionnaire will be 
calculated. Then, statistical analysis will be conducted and research results will be obtained.  
 
Table (1): the Numerical Value of Questionnaire Options 

 Questionnaire Name Question No. Very Low Low Somewhat High 
Very 
High 

The effect of performance audit on improving management systems (B-1)  19 to 26 1 2 3 4 5 

The impact management systems improvement on total productivity (B-2)  19 to 26 1 2 3 4 5 

 
 
7. Data Analysis 
 After data collection, data were analyzed using SPSS software version. 18. That is, the data were initially coded and 
inserted into the software. Then, they were analyzed in three parts of data using descriptive and inferential statistical 
methods.  That is, initially, in the first and second parts, tables of frequency distribution and percentage frequency, 
and mean and variance were used to describe the samples’ views about questions. This was performed in two 
significance levels of (sig=0 to sig =.05) of p-value. Then, in the third part, the research hypotheses were tested 

Nt2pq 

D2 (n-
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based on the results of reviewing questions using heuristic statistics and  ANOVA as well as multiple-regression and 
path analysis. Excel software was also used for drawing graphs.  
 
7-1 - Descriptive Data Analysis 
To investigate the research questions, descriptive statistics is used to design statistical frequency distribution tables 
(tables and charts showing the distribution frequency in the intended population) and to estimate central indices, 
arithmetic mean, measures of dispersion, standard deviation (SD) etc. Descriptive statistics, including mean, 
median, maximum, minimum and standard deviation of the data are calculated and presented in table (2).  These 
values present only an overall schematic view of the distribution of research data. Descriptive indicators represent 
mean, variance and standard deviation of age and work experience and frequency and percentage frequency of male 
and female and their educational levels as well as frequency and percentage frequency of the options of each 
question that people have answered. This section has described demographic characteristics using tables.  Tables are 
considered the most important tools to assess and measure data of a human-social study. The ultimate goal of the 
tables is to make the studied fact quantitative and measurable, and to provide an accurate picture of it as much as 
possible. 
 
Table 2: Frequency Distribution of Respondents in Terms of Central Indices 

 Central Index   Gender   Age   Marital   Literacy   Side   History   Employment  

 N   Valid   349   352   342   354   329   347   344  

 Missing   8   5   15   3   28   10   13  

 Median   1.00   2.00   2.00   3.00   3.00   3.00   4.00  

 Mode   1   2   2   3   3   3   4  

 
7-2- Heuristic Data Analysis 
7-2-1- Research Hypotheses Testing  
7-2-1-1- Hypothesis (1)  
There is a significant relationship between performance audit implementation and the improvement and 
development of public sector management systems.  
The independent variable of performance audit implementation at a planned distance and the dependent variable of 
efficient management systems of public sectors are measured at the distance. Thus, Pearson statistical technique has 
been used to test this hypothesis. Statistical hypotheses are written as follows: the null hypothesis  H: P=0 and 
hypothesis one H: P> 0  
 In the null hypothesis, we assume that there is no relationship between performance audit implementation and 
efficient management systems of public sectors, and the opposite hypothesis suggests a relationship.            
 
Table (3): Testing Hypothesis One (1) 
 Significance Level  Pearson coefficient  Standard deviation  Mean  Variable 

 0.000  0.61 

 0.655  3.69 
 Performance Audit 
Implementation 

 0.666  3.91 
 Management Systems 
Improvement 

 
 
Table (3-1): Descriptive Statistics  

 
 Mean  Std.  Deviation  N 

 Performance Audit  3.69  0.655  357 

 Management systems  3.91  0.666  357 

  
 
Table (3-2): Correlations 

 Variables  Correlation  Performance Audit  Management systems 

 

Performance Audit Pearson Correlation  1 0.610 ** 

 
 Sig.  (2-tailed) 

 
0.000 

 
 N  357 357 

 
Management systems Pearson Correlation 0.610 ** 1 
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 Sig.  (2-tailed) 0.000 

 

 
 N 357 357 

  
 
Table (3-3): Model Summary  

 Model  R  R Square  Adjusted R Square  Std.  Error of the Estimate 

 1  .901 a  0.813  0.812  0.307 

 
Table (3-4): ANOVA b  

 Model  Sum of Squares  df 
 Mean 
Square 

 F  Sig. 

 1 

Regression  144.627  1  144.627  1538.761 .000A 

Residual  33.366  355  0.094 
  

Total  177.993  356 
   

 
 Table (3-5): Coefficients a 

 Model 
 Unstandardized Coefficients 

 Standardized 
Coefficients  t  Sig. 

 B  Std.  Error  Beta 

 1 
(Constant)  0.129  0.093 

 
 1.393  0.165 

Performance Audit  0.972  0.025  0.901  39.227  0.000 

  
In the above tables, Pearson statistical technique is used for testing the significance of the relationship between 
performance audit implementation and the improvement of public sector management systems. As shown in the 
table results, the average rate of the performance audit implementation is (3.69) and the average improvement of 
public sector management systems is (3.91). Pearson coefficient has become  (r= 0.61), which shows the high 
correlation between the two variables. The coefficient is positive and directly correlated; it means that the 
improvement of public sector management systems increases by increasing the performance audit implementation. 
Given that significance level (sig=0.000) is smaller than 0.05, this relationship will be confirmed with 99% 
confidence. Thus, null hypothesis will not be confirmed.  In addition, according to the tables (3 and 3-1 to 5), the 
path equation to confirm this hypothesis is as follows:  
Equation (2:) Testing Hypothesis (1) 
α3V3 (Index of management systems improvement) =.129 + .972 x (Performance Audit) + .118  
 
 Figure 1: Path Analysis Testing of Hypothesis (1): 
 
 
 
 
 
 
 
 
 
 
 
  
 
7-2-1-1- Hypothesis (2)  
There is a significant relationship between improvement, deployment, design and development of efficient 
management systems and the productivity of public sectors.  
The independent variable of improvement, development, design and deployment of efficient management systems at 
a planned distance and the dependent variable of productivity of public sectors are measured at the distance. Thus, 
Pearson statistical technique has been used to test this hypothesis. Statistical hypotheses are written as follows: the 
null hypothesis  H: P=0 and hypothesis one H: P> 0  

Performance audit 

implementation  

Improvement and 
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 In the null hypothesis, we assume that there is no relationship between the improvement, development, design and 
deployment of efficient management systems and productivity of public sectors, and the opposite hypothesis 
suggests a relationship.  
 
Table (4): Testing Hypothesis (2) 

Variable Mean 
Standard 
Deviation 

Pearson Correlation 
Coefficient 

Significance 
Level 

Improvement, development, design and implementation 
of management systems 

3.71 0.707 
0.61 0.000 

Productivity of public sectors 3.9 0.567 

 
According to the above tables, Pearson statistical technique is used for testing the significance of the relationship 
between improvement, deployment, design and development of efficient management systems and the productivity 
of public sectors. As shown in the table results, the average rate of improvement, deployment, design and 
development of efficient management systems is (3.71) and the average productivity of public sectors is (3.9). 
Pearson coefficient has become  (r= 0.61), which shows the high correlation between the two variables. The 
coefficient is positive and directly correlated; it means that the productivity of public sectors increases by increasing 
the rate of improvement, deployment, design and development of efficient management systems. Given that 
significance level (sig=0.000) is smaller than 0.05, this relationship will be confirmed with 99% confidence. Thus, 
null hypothesis will not be confirme. 
 
Figure 2: Path Analysis Testing of Hypothesis (2): 
 
 
 
 
 
 
 
 
 
 
7-2-1-3 - Hypothesis (3) - Research Subject 
There is a significant relationship between performance audit implementation and the improvement of the 
productivity of public sector management systems.  
The independent variable of performance audit at a planned distance and the dependent variable of productivity of 
public sector management systems are measured at the distance. Thus, path analysis technique has been used as 
described in the following table: 
 
 Table (5) Path Analysis of Hypothesis (3): 

 Variable name  Direct 
Effect 

 Indirect Effect  Total 
Effect 

The Performance audit implementation- productivity of 
management systems  

 ---  0.17 * 0.901  0.1531 

 
Figure 3: Path Analysis Testing of Hypothesis (3): 
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 According to the data in table (5), after estimating direct and indirect effects of independent variables on  
productivity of management systems, according to all direct and indirect causal paths, the variable of performance 
audit implementation had an increasing impact on the productivity of public sector management systems.  It means 
that wherever performance audit implementation has improved, the productivity of public sector management 
systems has also increased.    
 
8- Conclusion  
According to the results of the hypotheses 1 to 3, the following items are applicable: 1) Performance audit 
implementation improves public sector management systems. 2) Improvement and development of management 
systems improves productivity of the public sectors. 3) Performance audit implementation improves productivity of 
the public sector management systems. 
 
 9- Recommendations 
According to the results of this study, the following recommendations are presented:  
1. Great efforts should be put by supervisory agencies, particularly Supreme Audit Court, o show the results of the 
performance audit implementation to public sector managers.  
2. It is recommended that the indicators, variables and the results of this study should be presented to the 
performance auditors and the government practitioners as a general model so that the ground would be provided for 
further improvements of productivity using these results.  
 
 10 – Research Limitations 
In the implementation of research, considering its national aspect and extension across the country, the following 
items are the limitations which can be presented:  

1.  In the implementation of research, considering the lack of global standard questionnaire in both field of 
productivity and performance auditing, great time and effort were spent in identifying especially the 
indicators of productivity that led the research to be performed slowly.  

2. Given that this research was conducted at the national level, the process of collection of questionnaires was 
slow and difficult and resulted in high costs.  

 
11 - Future Researches  
1. It is recommended that in the future researches, 

ranking of the effect of implementing various 
audits (financial, compliance, performance, or 
operational) on productivity should be 
considered. 

2. It is recommended that in the future researches, 
the quality of performance audit and its 
relationship with auditor’s specifications should 
be considered by researchers. 

3. It is recommended that in the future research, the 
effect of performance audit implementation on 
the improvement of responsiveness of the public 
sectors should be considered. 
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Abstract: With the goal of achieving better shoot organogenesis and plant regeneration in Echinacea angustifolia, 
we conducted an experiment to investigate the effect of ethylene inhibitors, including silver nitrate (AgNO3), 
aminoethoxyvinylglycine (AVG), and cobalt chloride (CoCl2). Leaf explants were cultured in initial shoot-
regeneration media supplemented with different concentrations of AgNO3, AVG, and CoCl2. The addition of 
ethylene inhibitors improved regeneration frequency, giving a greater number of shoots per explant, and longer 
shoots. Shoot growth increased with increasing concentrations of ethylene inhibitors, except for CoCl2. The best 
shoot growth was found when AgNO3 (10 mg/L) was incorporated in the medium. AVG (10 mg/L) produced the 
second greatest number of shoots. Treatment with CoCl2 did not result in good shoot organogenesis in E. 

angustifolia. This study suggests that ethylene inhibitors, particularly AgNO3, could be used in a micropropagation 
and plant transformation protocol for regeneration of E. angustifolia. 
 [Chae SC, Park SU. Improved shoot organogenesis of Echinacea angustifolia DC treated with ethylene 
inhibitors. Life Sci J 2012;9(4):1725-1728] (ISSN:1097-8135). http://www.lifesciencesite.com. 263 
 
Keywords: Echinacea angustifolia DC, ethylene inhibitors, plant regeneration, shoot organogenesis 
 
1. Introduction 

Echinacea species, members of the Asteraceae 
family, are among the most popular medicinal plants 
in North America and Europe (Pepping, 1999; 
Percival, 2000). E. angustifolia DC has been used by 
Native Americans of the Great Plains to treat a wide 
range of ailments, from venomous bites and stings, to 
infectious or inflammatory conditions such as cold 
and flu, toothaches, cough, sore eyes, and 
rheumatism (Kindscher, 1989; Barnes et al., 2005). 
Plant regeneration through successful shoot 
organogenesis generally requires correct 
establishment of media components, selection of a 
suitable explant, and control of the physical 
environment (Brown and Thorpe, 1986; Thorpe, 
1990).  

An important factor in the physical environment 
of plant tissue culture is ethylene. Ethylene (C2H4), a 
gaseous plant hormone, plays an important role in 
plant growth and development (Yang and Hoffman 
1984). In plant tissue culture, ethylene can affect 
callus growth, shoot organogenesis, and somatic 
embryogenesis (Biddington, 1992; Huang et al. 2001; 
Jha et al., 2007; Chatfield and Raizada, 2008). While 
ethylene has certain positive effects on callus culture 
and root growth, this hormone largely functions to 
inhibit growth of the shoot.  

Hence, for enhancing shoot regeneration, 
ethylene inhibitors are added to plant media to 
prevent the negative effects of the hormone (Chae et 
al., 2012; Park et al., 2012). The effects of ethylene 

inhibitors, including aminoethoxyvinylglycine 
(AVG), cobalt chloride (CoCl2), benzyl 
isothiocyanate (BITC), aminocarboxy propionic acid, 
1-methylcyclopropene (1-MCP), polyamines, silver 
nitrate (AgNO3), 3,4,5-trichlorophenol, and salicylic 
acid (2-hydroxy benzoic acid), on promoting shoot 
organogenesis in several plant species has been 
reviewed by Kumar et al. (1998). Regeneration of E. 

angustifolia via organogenesis or somatic 
embryogenesis from different explants has been 
previously reported (Harbage, 2001; Lakshmanan et 
al., 2002; Lucchesini et al., 2009).  

In this paper, we report the establishment of an 
improved method for plant regeneration from stem 
explants of E. angustifolia. We examined for the first 
time the influence of ethylene inhibitors (AgNO3, 

AVG, and CoCl2) on shoot organogenesis of E. 

angustifolia.  
 
2. Material and Methods  
Plant material and culture medium 

Seeds of E. angustifolia were purchased from 
Otto Richter and Sons Limited (Goodwood, Canada) 
and stored at 4°C. The seeds were surface-sterilized 
with 70% (v/v) ethanol for 30 s and 2% (v/v) sodium 
hypochlorite solution for 10 min, then rinsed three 
times in sterilized water. Ten seeds were placed on 
25 mL of agar-solidified culture medium in Petri 
dishes (100 × 15 mm). The basal medium consisted 
of salts and Murashige and Skoog (MS) vitamins 
(Murashige and Skoog, 1962), solidified with 0.7% 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  1726 

(w/v) agar. The medium was adjusted to pH 5.8 
before adding agar, and then sterilized by autoclaving 
at 121C for 20 min. The seeds were germinated in a 
growth chamber at 25C under standard, cool-white 
fluorescent tubes with a flux rate of 35 µmol s-1 m-2 

and a 16-h photoperiod. 
 
In vitro Shoot organogenesis 

Stems of E. angustifolia were taken from plants 
grown in vitro, and were cut aseptically at the ends 
into sections of approximately 0.7 cm. Explants were 
placed on the medium in Petri dishes (100 × 25 mm). 
Each Petri dish contained approximately 25 mL of 
basal medium enhanced with 30 g/L sucrose, 7 g/L 
Phytagar, and 2 mg/L 6-benzylaminopurine (BAP), 
and seven explants were cultured in each dish. The 
pH of the medium was adjusted as for the 
germination medium, and the medium was sterilized 
using the same procedure. For improvement of shoot 
regeneration, the medium was optimized by testing 
the effect of different concentrations (0, 1, 5, 10, and 
20 mg/L) of each ethylene inhibitor . Cultures were 
maintained at 25  1 C in a growth chamber with a 
16-h photoperiod under standard, cool-white 
fluorescent tubes (35 mol s-1 m-2) for 6 weeks.  
 
Rooting of Regenerated Shoots  

Regenerated shoots (~1.5 cm in length) were 
transferred to 1/2 MS medium in a Magenta box. The 
medium was solidified with 8 g/L plant agar and 50 
mL was placed in each culture vessel. Four shoots 
were cultured in each culture vessel. Regenerated 
shoots were incubated at 25 ± 1 °C in a growth 
chamber with a 16-h photoperiod under standard cool 
white fluorescent tubes (35 μmol s-1·m-2) for 5 weeks. 
After 5 weeks, the rooted plants were washed with 
water to remove agar, transferred to pots containing 
autoclaved vermiculite, and covered with 
polyethylene bags for 1 week to maintain high 
humidity. The plants were then transferred to soil and 
maintained in a growth chamber with a 16-h 
photoperiod and a day/night temperature of 18/20 °C 
for 2 weeks. These hardened plants were then 
transferred to the greenhouse. 
 
3. Results and Discussion 

Previously, a protocol was established for in 
vitro shoot organogenesis of E. angustifolia (Kim et 
al., 2010). However, shoot regeneration efficiency 
using this protocol was not satisfactory. For better 
shoot regeneration, we investigated the effect of 
ethylene inhibitors on the efficiency of shoot 
organogenesis in E. angustifolia. Application of 
AgNO3, AVG, and CoCl2 improved regeneration 
frequency, giving higher numbers of shoots per 
explant and greater shoot length (Table 1). Shoot 

growth increased with increasing concentrations of 
both AgNO3 and AVG up to 10 mg/L, and declined 
with concentrations greater than 10 mg/L. The 
opposite phenomenon was observed in the 
application of CoCl2, where growth was inhibited 
with increased concentration. The greatest shoot 
growth was found when the generation medium (MS 
media with BAP at 2 mg/L) was supplemented with 
10 mg/L AgNO3, achieving 89% regeneration 
frequency with the largest number of shoots (4.5) and 
the longest shoots (1.9 cm) in each explant (Table 1). 
Treatment with AgNO3 produced 45% more shoots 
per explant, and 58% longer shoots compared to the 
control. Regeneration frequency was also 17% higher 
using AgNO3 at 10 mg/L compared to the control. 
AVG (10 mg/L) produced the second greatest 
number of shoots, resulting in 39% more and 50% 
longer shoots compared to the control. Treatment 
with CoCl2 did not result in good shoot 
organogenesis in E. angustifolia. 

Ethylene is a gaseous plant hormone that 
influences plant growth and development (Yang and 
Hoffman, 1984). The silver ion (Ag+) inhibits 
ethylene action by substituting for Cu+ at the active 
site of the ethylene receptor (Beyer, 1979), and 
cobaltous ions (Co2+) are known to inhibit ethylene 
synthesis (Lau and Yang, 1976). 

Addition of AgNO3 and AVG to the culture 
media has been shown to greatly improve in vitro 
plant regeneration of both dicot and monocot species. 
The use of silver thiosulphate (STS) and AVG 
increased the percentage of adventitious shoot 
regeneration from apricot leaf explants (Burgos and 
Alburquerque, 2003). Addition of AgNO3 and AVG 
to culture media markedly enhanced the regeneration 
frequency and number of shoots obtained per explant 
in pomegranate (Punica granatum L.) (Naik and 
Chand, 2003). Addition of AgNO3 to a callus 
induction medium was highly effective for shoot 
regeneration in three genotypes of rapeseed (Brassica 
napus L.) (Akasaka-Kennedy et al., 2005). 

An efficient protocol for plant regeneration is 
essential to the practice of genetic engineering for 
plant improvement. In this study, we developed an 
improved method for regeneration of E. angustifolia 
using the ethylene inhibitors AgNO3, AVG, and 
CoCl2. These results will facilitate research on the 
genetic enhancement of E. angustifolia.  
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Table 1. Effect of different concentrations of ethylene inhibitors on shoot regeneration in Echinacea angustifolia 
after 6 weeks of culture on regeneration medium (Murashige and Skoog medium with 2.0 mg/L BAP). 
______________________________________________________________________    
Ethylene inhibitors* Regeneration Number of shoots Shoot lengtha 
 frequency** per explant** 
 (mg L-1) (%)  (cm) 
______________________________________________________________________ 
Control          0                                     72 3.1 ± 0.2 1.2 ± 0.1 
AgNO3  1 75 3.3 ± 0.2 1.5 ± 0.1 
  5 81 3.9 ± 0.2  1.7 ± 0.2 
  10 89 4.5 ± 0.3 1.9 ± 0.2 
  20 63 2.6 ± 0.1  1.0 ± 0.0 
AVG       1 74 3.5 ± 0.3  1.3 ± 0.1 
  5 79 3.8 ± 0.3  1.6 ± 0.2 
  10 87 4.3 ± 0.4  1.8 ± 0.2 
  20 72 2.9 ± 0.1  1.1 ± 0.1 
CoCl2  1 74 3.4 ± 0.2  1.3 ± 0.2 
  5 72 3.0 ± 0.2  1.3 ± 0.1 
  10 65 2.7 ± 0.2  1.0 ± 0.0 
  20 58 1.9 ± 0.1  0.7 ± 0.0 
______________________________________________________________________ 
* Basal medium consisted of Murashige and Skoog salts and vitamins, 30 g/L sucrose, and 2 mg/L BAP, 

solidified with 7 g/L Phytagar. 
** From 100 leaf explants tested. 
a Values represent the mean ± standard deviation of 50 shoots 
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FRQVLVWV� RI� �� DWRPV�� DQG� VR� LW� KDV� ��� QRUPDO�YLEUDWLRQDO� PRGHV�� 7KH� QXPHULFDO� KDUPRQLF�YLEUDWLRQDO� DQDO\VLV� ZDV� GRQH� IRU� WKH� RSWLPL]HG�JHRPHWU\�� WKH� DEVHQFH� RI� QHJDWLYH� IUHTXHQFLHV�HPSKDVL]LQJ� WKDW� WKLV� VWUXFWXUH� FRUUHVSRQG� WR� UHDO�PLQLPXP� ZKLFK� HPSKDVL]HG� VWUXFWXUDO� VWDELOLW\��:H� GHVFULEH� ')7� QXPHULFDO� PHWKRG� RI� REWDLQLQJ�LQIUDUHG� VSHFWURVFRSLF� GDWD� RI� &X�2�+� PROHFXOHV�WKDW� DOORZV� FDOFXODWLRQ� RI� FRPSOHWH� VHWV� RI�9LEUDWLRQDO� PRGHV�� IUHTXHQF\� DQG� ,5� LQWHQVLW\�ZKLFK� DUH� FDOFXODWHG� ZLWK� %�/<3�� %�/<3� DQG�%�3���PHWKRGV�XVLQJ�����*��G��EDVLV�VHWV�WKDW�DUH�UHSUHVHQWHG� LQ� WDEOH� �� DQG� FRPSDULVRQ� EHWZHHQ�WKHP� FDQ� EH� VHHQ� DQG� ,5� VSHFWUXP� RI� WKLV�QDQRFOXVWHU�VKRZQ�LQ�ILJXUH������DQG���IRU�%�/<3��%�/<3� DQG� %�3���PHWKRGV� RI� GHQVLW\� IXQFWLRQDO�WKHRU\� �')7��� UHVSHFWLYHO\�� ,Q� HDFK� RI� WKUHH� ,5�VSHFWUXPV�ZKLFK�DUH�FDOFXODWHG�ZLWK�')7�PHWKRGV�� VKDUS� IUHTXHQF\� PRGHV� ZLWK� KLJK� LQWHQVLWLHV�FRXOG� EH� REVHUYHG�� $V� FDQ� EH� VHHQ� LQ� WDEOH� �� WKH�PD[LPXP�LQWHQVLW\�LQ�%�/<3�OHYHOV�RI�WKHRU\�LV�DW�IUHTXHQFLHV�RI��������FP���ZLWK�������� LQWHQVLWLHV��
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IRU�%�/<3� LV� DW� IUHTXHQFLHV�RI�������� � � FP���ZLWK��������LQWHQVLWLHV�DQG�IRU�%�3���OHYHOV�RI�WKHRU\�LV�DW� IUHTXHQFLHV� RI� ������� FP��� ZLWK� �������LQWHQVLWLHV�ZKLFK� DUH� VKRZQ� WKDW� WKHUH� LV� D� VOLJKWO\�LQFUHDVH� LQ� LQWHQVLW\� IRU� %�/<3� PHWKRGV� LQ�FRPSDULVRQ�RI�%�/<3�DQG�%�3���OHYHOV�RI�WKHRU\��7KHVH�WKUHH�IUHTXHQFLHV�DUH�WKH�VWURQJHVW�VLJQDOV�LQ�&X�2�+� PROHFXOHV�� 2EYLRXVO\�� WKH� ORZ� LQWHQVLW\�PRGH�IRU�%�/<3�OHYHOV�RI�WKHRU\�LV�DW��������FP���

ZLWK������LQWHQVLWLHV��IRU�%�/<3�OHYHOV�RI�WKHRU\�LV�DW� IUHTXHQFLHV� RI� ������� FP���ZLWK� ����� LQWHQVLWLHV�

DQG�IRU�%�3���OHYHOV�RI�WKHRU\�LV�DW�IUHTXHQFLHV�RI�������� � � FP���ZLWK� ����� LQWHQVLWLHV� LQ� VSHFWUXP� RI�&X�2�+� PROHFXOHV� LV� WKH� $
� PRGH� LQ� DOO� WKUHH�OHYHOV� RI� WKHRU\�� %�3��� PHWKRG� KDV� ODUJHVW� EOXH�VKLIW�LQ�FRPSDULVRQ�RI�%�/<3�DQG�%�/<3�OHYHOV�RI�WKHRU\� ZKLFK� LPSOLHV� GLIIHUHQW� DSSOLFDWLRQV� RI� WKLV�QRYHO� QDQRVHPLFRQGXFWRU� PROHFXOH�� 7KH� SUHVHQW�VSHFWURVFRSLF�DQDO\VLV�VKRZV�WKDW�DOO�')7�PHWKRGV�KDYH� QHDUO\� LGHQWLFDO� VSHFWUDO� FKDUDFWHULVWLFV� DQG�WKH\�DUH�LQ�JRRG�DJUHHPHQW�ZLWK�HDFK�RWKHU
V��
�
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)LJXUH���,5�VSHFWUXP�RI�&X�2�+� V\VWHP�REWDLQHG�IURP�%�/<3�����*���G��PHWKRGV��

)LJXUH���,5�VSHFWUXP�RI�&X�2�+� V\VWHP�REWDLQHG�IURP�%�/<3�����*���G��PHWKRGV��

)LJXUH���,5�VSHFWUXP�RI�&X�2�+� V\VWHP�REWDLQHG�IURP�%�3�������*����G��PHWKRGV���
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���������+202�/802�*DS�RI�WKH�6\VWHP�7KH�+202�/802�EDQG�JDS�LV�D�JDS�EHWZHHQ�WKH�/802� �WKH� ORZHVW� XQRFFXSLHG� PROHFXODU� RUELWDO��DQG� +202� �WKH� KLJKHVW� RFFXSLHG� PROHFXODU�RUELWDO��� 7KH� ODUJH� /802�+202� JDS� LV� RIWHQ�FRQFHUQHG� DV� D� PROHFXOH� VWDELOLW\� FRQGLWLRQ� >��@��%RWK� �/802�� DQG� �+202�� DUH� WKH� PDLQ� RUELWDO�DFFRPSDQLHG� LQ� FKHPLFDO� UHDFWLRQ�� 7KH� +202�HQHUJ\� GHVFULEHV� WKH� DELOLW\� RI� HOHFWURQ� JLYLQJ��/802�GHVFULEHV� WKH� DELOLW\� RI� HOHFWURQ� DFFHSWLQJ��DQG� WKH�JDS�EHWZHHQ� WKHP�GHVFULEHV� WKH�PROHFXODU�FKHPLFDO� VWDELOLW\� >��@�� $� FULWLFDO� SDUDPHWHU� LQ�GHWHUPLQLQJ�PROHFXODU�HOHFWULFDO�WUDQVSRUW�SURSHUW\�LV�WKH�HQHUJ\�JDS�EHWZHHQ�WKH�KLJKHVW�RFFXSLHG�DQG�

WKH� ORZHVW� XQRFFXSLHG�PROHFXODU� RUELWDOV�� EHFDXVH�LW�VKRZV�D�PHDVXUH�RI�HOHFWURQ�FRQGXFWLYLW\��7DEOH�� UHSUHVHQWHG� WKH� EDQG� JDS� DQG� GLSROH�PRPHQW� RI�&X�2�+� PROHFXOH�ZKLFK�DUH�FDOFXODWHG�LQ�%�/<3��%�/<3� DQG� %�3��� OHYHOV� RI� ')7� WKHRU\��$FFRUGLQJ�WR�WDEOH���WKH�REWDLQHG�UHVXOW�IRU�%�/<3�OHYHOV� RI� WKHRU\� DUH� LQ� JRRG� DJUHHPHQW� ZLWK�UHSRUWHG� H[SHULPHQWDO� YDOXHV� >�@�� 0RUHRYHU�� LW�FRXOG� EH� REVHUYHG� WKDW� EHWZHHQ� %�/<3�� %�/<3�DQG�%�3��� WKH� ODUJHVW� EDQG�JDS� HQHUJ\� FDOFXODWHG�IRU�%�3��� OHYHOV� RI� WKHRU\�ZKLFK� FDXVHG� WKH� EOXH�VKLIW� IRU� &X�2�+� QDQRVHPLFRQGXFWRUV� PROHFXOH�DQG�WKH�KLJKHVW�VWDELOLW\�IRU�WKLV�VWUXFWXUH��
�7DEOH����%DQG�JDS�LQ�H9�DQG�GLSROH�PRPHQW�LQ�'HE\H�IRU�&X�2�+� PROHFXOH�DW�GLIIHUHQW�OHYHOV�RI�WKHRU\�ZLWK�����*���G��EDVLV�VHW���
%DVLV�VHW� ����*��G�� �
0HWKRG� EDQG�JDS��+202�/802���H9�� 'LSROH�PRPHQW��'HE\H��
%�/<3� ����� �����
%�/<3� ����� �����
%�3��� ����� �����

���������+\SHUILQH�VSHFWURVFRSLF�SDUDPHWHUV�7RWDO�DWRPLF�FKDUJH��HOHFWULF�SRWHQWLDO��WRWDO�DWRPLF�VSLQ� GHQVLWLHV� DQG� YROWDJH� GLIIHUHQFH� �D�X�� DW�%�/<3�� %�/<3�� /6'$�� %�3��� DQG�%�3:��OHYHOV� RI� WKHRU\� KDYH� EHHQ� GRQH� DQG� WKH�UHVXOWV�KDYH� EHHQ�SHUIRUPHG� LQ� WDEOH� ���$V� FDQ� EH�VHHQ� IURP� WDEOH� �� DQG� ILJXUH� ��� &X� DWRPV� KDV�SRVLWLYH� DQG� R[\JHQ� KDV� QHJDWLYH� FKDUJH� DQG� WKH�VDPH� WUHQG�KDYH�EHHQ� IRXQG� IRU� DOO� WKHVH� OHYHOV�RI�WKHRU\� DQG� DOO� RI� WKHP�DUH� LQ� DJUHHPHQW�ZLWK� HDFK�RWKHU�� )LJXUH� �� UHSUHVHQWHG� 9ROWDJH� RI� HDFK� DWRP�YHUVXV� DWRPLF� FKDUJH� RI� &X�2�+� PROHFXOH��0RUHRYHU�� 9ROWDJH� GLIIHUHQFH� RI� WKLV� QRYHO�VWUXFWXUH� IRU� HDFK� ERQG� KDV� EHHQ� UHSRUWHG� DQG�PD[LPXP�DQG�PLQLPXP�SLFNV�KDYH�EHHQ�REVHUYHG�IRU�DOO� WKHVH� OHYHOV�RI� WKHRU\�ZKLFK�SHUIRUPHG� WKDW�DOVR� WKH\� VKRZV� VLPLODU� WUHQG�� 7KH� FRQVHTXHQFH�H[KLELWHG�HOHFWULFDO�FXUUHQW�JR�WKURXJK�DOO�WKH�DWRPV�LQ� WKH� VWUXFWXUH�DQG� WKH�HIIOXYLXP� LV�QRW� LQYDULDEOH�DQG� VWHDG\� ZKLFK� HPSKDVL]HG� WKH� DSSOLFDWLRQV� RI�WKLV�VWUXFWXUH�DV�D�VHPLFRQGXFWRU�����
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)LJXUH���$WRPLF�FKDUJHV��D�X��RI�&X�2�+� V\VWHP�DV�D�IXQFWLRQ�RI�DWRPLF�QXPEHU�DW�GLIIHUHQW�OHYHOV�RI�WKHRU\�ZLWK�����*���G��EDVLV�VHW��

)LJXUH���9ROWDJH�RI�&X�2�+� V\VWHPV�DV�D�IXQFWLRQ�RI�DWRPLF�FKDUJH�DW�GLIIHUHQW�OHYHOV�RI�WKHRU\�ZLWK�����*���G��EDVLV�VHW��
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&RQFOXVLRQ�,Q� WKLV� SDSHU� ZH� KDYH� EHHQ� FDOFXODWHG� WKHUPRG\QDPLF�SURSHUWLHV�� +202�� /802� JDS� ZKLFK� KDYH� VKRZQ�PROHFXODU� HOHFWULFDO� WUDQVSRUW� SURSHUW\�� GLSROH� PRPHQW��YLEUDWLRQDO� IUHTXHQFLHV�� ,5� LQWHQVLWLHV� � DQG� ,5� VSHFWUD� RI�&X�2�+� PROHFXOH�ZLWK�%�/<3��%�/<3�DQG�%�3���OHYHOV�RI� ')7� WKHRU\� DQG� FRPSDULVRQ� EHWZHHQ� WKHP� KDYH� EHHQ�GRQH��7KH�REWDLQHG� UHVXOWV�FRQILUPHG� WKDW� WKHVH� OHYHOV�DUH�LQ�JRRG�DJUHHPHQW�ZLWK�HDFK�RWKHU
V�DQG�LPSOLHV�WKLV�QRYHO�VWUXFWXUH� DV� D� QHZ� VHPLFRQGXFWRU� V\VWHP�� &RPSDULVRQ�EHWZHHQ� WKHRUHWLFDO� DQG� H[SHULPHQWDO� UHVXOW� >�@� LQGLFDQW�K\EULG�IXQFWLRQDO�WKHRU\�DUH�FDSDEOH�RI�SHUIRUPLQJ�UHOLDEOH�PROHFXODU�SURSHUWLHV��
�5HIHUHQFHV�>�@� 3�� 3RL]RW�� 6�� /DUXHOOH�� 6�� *UXJHRQ�� /�� 'XSRQW�� -�0��7DUDFRQ�� 1DQR�VL]HG� WUDQVLWLRQ�PHWDO� R[LGHV� DV� QHJDWLYH�HOHFWURGH� PDWHULDOV� IRU� OLWKLXP�LRQ� EDWWHULHV�� 1DWXUH������������������������>�@�;�3��*DR��-�/��%DR��*�/��3DQ��+�<��=KX��3�;��+XDQJ��)��:X�� '�<�� 6RQJ�� 3UHSDUDWLRQ� DQG� (OHFWURFKHPLFDO�3HUIRUPDQFH�RI�3RO\FU\VWDOOLQH�DQG�6LQJOH�&U\VWDOOLQH�&X2�1DQRURGV� DV�$QRGH�0DWHULDOV� IRU�/L� ,RQ�%DWWHU\�� -��3K\V��&KHP��%����������������������������>�@�5�9��.XPDU��<��'LDPDQW��$��*HGDQNHQ��&KHP��0DWHU��6RQRFKHPLFDO�V\QWKHVLV�DQG�FKDUDFWHUL]DWLRQ�RI�QDQRPHWHU�VL]H� WUDQVLWLRQ�PHWDO�R[LGHV�IURP�PHWDO�DFHWDWHV ��� ������������������>�@�7��0DUX\DPD��6RO��(QHUJ\�0DWHU��6RO��&HOOV���������������>�@<X� 'RQJOLDQJ�� *H� &KXDQQDQ� DQG� 'X� <RXZHL��3UHSDUDWLRQ� DQG� FKDUDFWHUL]DWLRQ�RI�&X2�QDQRZLUH� DUUD\V��-�6HPLFRQGXFWRUV�9RO������1R��������������������>�@�:��7��<DR��6��+��<X��<��=KRX��-��-LDQJ��4��6��:X��/��=KDQJ��-��-LDQJ��-��3K\V��&KHP��%�������������������>�@�<��.��6X��&��0��6KHQ��+��7��<DQJ��+��/��/L��+��-��*DR��7UDQV��1RQIHUURXV�0HW��6RF��&KLQD��������������������>�@�-�7��&KHQ��)��=KDQJ��-��:DQJ��*�$��=KDQJ��%�%��0LDR��;�<��)DQ��'��<DQ��3�;��<DQ�� -��$OOR\V�&RPSG�����������������������>�@�<��4X��;��/L��*��&KHQ��+��=KDQJ��<��&KHQ��V\QWKHVLV�RI�&X�2� QDQR�ZKLVNHUV� E\� D� QRYHO� ZHW�FKHPLFDO� URXWH�-�0DWHU��/HWW�����������������������>��@� <�� /LX�� <�� &KX�� 0�� /L�� /�� /L�� /�� 'RQJ�� -�� 0DWHU��&KHP����������������������>��@� 0�� 9DVHHP�� $�� 8PDU�� <�%�� +DKQ�� '�+�� .LP�� .�6��/HH��-�6��-DQJ��-�6��/HH��&DWDO\VLV�&RPPXQ����������������>��@�'�3��9RODQWL��'��.H\VRQ��/�6��&DYDOFDQWH��$�=��6LPHV��0�5��-R\D��(��/RQJR��-�$��9DUHOD��3�6��3L]DQL��$�*��6RX]D��-��$OOR\V�&RPSG�������������������>��@�&�/��=KX��&�1��&KHQ��/�<��+DR��<��+X��=�<��&KHQ��-��&U\V��*URZWK�����������������>��@� ;�� *RX�� *�� :DQJ�� -�� <DQJ�� -�� 3DUN�� '�� :H[OHU�� -��0DWHU��&KHP����������������������>��@�+��=KDQJ��0��=KDQJ��0DWHU��&KHP��3K\V������������������>��@�0��9DVHHP�� $��8PDU�� 6�+��.LP�� $�� $O�+DMU\��<�%��+DKQ��*URZWK�DQG�VWUXFWXUDO�SURSHUWLHV�RI�XUFKLQ�OLNH�&X2�VWUXFWXUHV� FRPSRVHG� RI� WKLQ�&X2� QDQRVKHHWV� SUHSDUHG� E\�VLPSOH�VROXWLRQ�SURFHVV�0DWHU��/HWW�������������������������>��@�'��.H\VRQ��'�3��9RODQWL��/�6��&DYDOFDQWH��$�=��6LPHV��-�$��9DUHOD��(��/RQJR��0DWHU��5HV��%XOO�����������������>��@�<��/L��-��/LDQJ��=��7DR��-��&KHQ��0DWHU��5HV��%XOO������������������
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Abstract: The origin and source of national epics are old oral tales that are conveyed to the future generations and also 
are recorded in epic works. Hence, these works reflect the thoughts, ideas, and rituals of the nation they belong. Moreover, 
since totem and totemism is an old ritual that dates back to the distant past of most of the nations, it is reflected in the 
form of epic. This paper particularly deals with the manifestation and embodiment of totemic cow in the Shahnameh and 
its association with Fereydoun’s Family. 
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Introduction 
Totem and totemism is discussed in books on the history 
of religions (including A History of the World’s 
Religions by John Boyer Noss). Claude Levi Strauss, the 
French intellectual, wrote a book titled Le Totemisme 
aujourd’hui (Totemism, 1963). Of course, the works of 
this great scientist are difficult to understand due to his 
ignoring the ability and understanding of different 
classes of the society that are the audience of such 
topics. In addition, Sigmund Freud’s Totem and Taboo 
(1918) also studies the traces of totemism in the fields of 
psychology and anthropology with regard to the habits, 
customs, and beliefs of Arab and Jewish Semitic 
families and tribes and many different tribes in ancient 
Africa, America, and Europe. Mircea Eliade and Carl 
Gustav Jung discussed totem and totemism in their 
many works and theorized about these matters as well. 
Among Iranian scholars, Dr. Mehrdad Bahar and 
Muhammad Jafar Yahaqi have also occasionally 
referred to family totems of some of the mythical figures 
of the Shahnameh. 
This research is conducted by the library method and the 
results are presented in a descriptive-analytic way. 
Therefore, after discussing totem and its origin and 
providing the related definitions and characteristics, 
totemic cow and its manifestation in the story of 
Fereydoun in the Shahnameh is studied.  
The word Totem is derived from the language of Indian 
tribes because these tribes considered animals as their 
ancestors and the exclusive god of their tribes and thus 
cherished their god and refused to eat it (Qarashi, 2001: 
70).  “In fact, worshiping and honoring animals and 
plants in some old nations have led to the creation of 
totemism.” (Qadyani, 1995: 31) It should also be 

mentioned that “In mythology, god is often embodied in 
the form of a certain animal” (Freud, 1976: 302). 
Based on the definition of totem, “in totemism, all the 
tribesmen respect and put belief in some animals and 
plants and consider the spirit of that particular animal as 
their special protector. Totem refers to an honored 
object. For the totem was an animal of which they were 
afraid because of its power and rigor. Similarly, 
anthropologists also use the word Totemism for the 
worship of objects. The primitive tribes considered their 
totems as their godfather. Sometimes the tribal people 
tattoo the sign of their totem on their bodies because 
they think the attributes of the totem is transfered to 
them. Therefore, tribesmen considered themselves and 
also the totem worshiped by their tribes as humans. 
They sometimes appear in the form of their particular 
totem…” (Samadi, 1988: 13, 14). 
Therefore, in general it can be said that: “Totem is first 
of all the ancestors of a group, and also a guardian and 
benefactor spirit that sends his messages through 
revelation. Furthermore, though it is dangerous to other 
people, it knows it offspring and does not harm them.” 
(Freud, 1976: 7) 
Felicien Challaye believes that “in most communities, 
the child inherits the name of the totem from his 
mother” (Challaye, 1976:12). However, according to 
Freud “totem is inherited from both parents” (Freud, 
1976: 7). Furthermore, “totem is a slogan that is 
considered as the sign of the lineage of a group. 
Sometimes they draw this slogan on the ground, or on a 
shield, a tent or a house. The sign of totem is usually 
tattooed on man’s body…Totemic images are more 
scared than the totems themselves. The sanctity of totem 
and its images is transferred to human beings. The 
reason for the sanctity of the person is that primitive 
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mankind believed that while he is literally human, he is 
also an animal and sometimes a part of the totem and 
thus he derives its name as well. Therefore, similarity of 
the names brings about similarity of natures…” 
(Challaye, 1976: 12). 
In 1900, Ronak divided the laws of totemic religion into 
12 general verdicts. The summary of these verdicts is as 
follows: 

- Killing and eating some types of animals is 
forbidden. Human beings raise these types of 
animals and take care of them. 

- Sudden death of an animal requires morning. The 
body of the dead animal shall be buried with the 
respect similar to the burial of human beings.  

- In some cases, only a special part of the body of 
the animal is not consumed. 

- If there is a necessity for killing a religiously 
illegal animal, people will apologize to the 
animal and try to mitigate the negative results of 
killing it by taking different measures and 
procedures.  

- When an animal is sacrificed based on the 
regulations, a formal ceremony will be held for 
him.  

- In some formal occasions, during religious rituals 
people wear the skin of some of the animals. 
Peoples that still follow totemism use the skin of 
their totem for these ends. 

- Tribes and people name themselves after the 
name of totemic animals.  

- For many tribes the images of animals denote 
certain signs by which they decorate their 
weapons. Men draw animal figures on their 
bodies and tattoo the figures in order to print 
them permanently. 

- According to their beliefs, if the totemic animal is 
dangerous and dreadful, it will not harm the 
members of the tribe that is named after it.  

- The totemic animal will support and protect the 
tribesmen.  

- The totemic animal informs the tribe of the future 
events and guides them as well. 

- Members of a totemist tribe often feel kinship 
with the totemic animal (Freud, 1976: 137-139).  

 
According to all the sources and works that have 
discussed this topic, one of the principal rules of 
totemism is the prohibition of killing the totemic animal 
(Palmer, 2006: 39).  
Totemism or at least its impacts can be observed in the 
history of ancient Iran. In accord with Iranian narratives, 
Kai Khosrow and Ardeshir were fostered by a female 
dog and a goat, respectively. Achaemenid was also 
raised by an eagle (Azadegan, 1993:71). Even some 
examples of plant totemism can be found in Iranian 
mythology: some dynasties were thought to have 
kinship with some types of plants. That is to say, a 
special plant (tree or bush) was considered as the 
ancestor of a dynasty. Mandrake is a mythical plant that 
is considered as a typical example of plant totems. 

When death came up to Keyumars, he fell on his left 
side and his semen fell to the ground. The semen was 
then purged and purified by the sunlight. After forty 
years, Mashya and Mashyana grew out of Keymars’ 
semen and formed a plant named rhubarb. At the 
beginning, Mashya and Mashyana were so twisted 
together that their arms were hung around their 
shoulders and their bodies were stuck together. Then 
spirit was blown into them and they took the form of 
human beings (Yahaqi, 1996:393). Mehrdad Bahar 
believes that rhubarb had been the tribal totem of 
primitive Iranians (Bahar, 2002: 29).  
Therefore it can be concluded that traces of totemism 
can be seen in Iranian culture. Now we are going to see 
to what extent this ritual is manifested in the 
Shahnameh, which is a precious historical document 
that clarifies important historical and pre-historical 
events and the life of primitive Iranians.  
 
 
Cow 
 
In Indo-European languages the word Geo refers to 
earth, life, and existence. Various Persian words of 
today such as Gaav (cow; Persian:  او  ;Giah (plant ,(گ
Persian:  اه ان  :Gan (Persian ,(گی ان  :Gian (Persian ,(گ  ,(گی
Jaan (life; Persian:ان  :Geyhan (universe; Persian ,(ج
:and Jahan (world; Persian (گیهان جهان   ) are derived from 
this word (Qarashi, 2001: 22). Even the root of the word 
Keymars, which was originally an Avestan name 
(Gayyamartan; mortal live) and then a Pahlavi name 
(Gayomart), is derived from this word (Yahaqi, 1996: 
122). In addition, “in the Avesta the word Gav/Gava 
(Persian:  او  is the nickname of Sogdiana. In the first (گ
Fargard and Nadidad the name of Sogdiana is 
mentioned along the names of 16 countries created by 
Ahura Mazda (God). Charles-Joseph de Harlez1 believes 
that Geo was the capital of Sogdiana. In any case, this 
word had been a sacred and ritual nickname meaning 
development, blessing, and life (Qarashi, 2001: 138, 
139). In the ancient India the name Gotar (i.e., superior 
cow) had been a popular name (Qarashi, 2001: 95). 
According to this book, this word has other meanings in 
Sanskrit. One of it meanings is “militant”, which is of 
course written as Gavista, a part of which contains the 
word Gav (i.e., cow) (Qarashi, 2001: 211).  
In ancient pre-Zoroastrian Iran, the moon (who 
illuminates the dark night) was always worshiped, 
because the Aryans residing in this land believed in 
many gods and worshiped elements of nature. 
According to the oldest potteries that are discovered, 
antelope, stag, and rabbit are three animals that belong 
to the moon. After awhile, the cow was considered by 
Iranians as the symbol of the moon (Samadi, 1988: 20, 
21). Later, as the importance of the sun increased, cow 
and hog (that belonged to the moon) were known to be 

                   
1 Belgian orientalist and translator of Avesta.  
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the animals of the sun. Phyllis Ackerman1 considers the 
following rule as the characteristic of some civilizations 
(including totemic civilizations): the dominant owns the 
beaten (totems) (Samadi, 1988: 21).  
While having its general meaning in the Avesta, this 
word appears as a common noun that refers to the 
livestock. In Zoroastrian culture the word cow is still 
used to refer to a class of animals including bufflehead 
(Persian:   او میش :hog (Persian ,(گ اوگراز   گ ), and grampus 
(Persian: گاوماهی  ). In modern Persian language, the word 
sheep (Persian: گوسفند) that refers to both ewe and ox had 
been originally Geospand (meaning sacred cow). Cow is 
an extremely respectable animal in Mazdaism. They 
seek help from the guardian angel of the cow and refer 
to the fourteenth day of the month as Gooshrooz. Maybe 
this is the reason for the prohibition of sacrificing cows 
in religious rituals mentioned in the Gathas (Yahaqi, 
1996: 360).  
In the ancient Iranian mythology there is another type of 
cow that is named Ovagdat. This sort of animal carries 
the seed of the quadruped and even some useful plants. 
This species is similar to the Iranian mythical tree that 
carries the seed of all the plants2. Ovagdat or Evakdat 
means unique. In the primordial time this type of cow 
had been the only creature on earth. Similarly, 
Keyumars, the first human, was also made from the soil 
afterwards. Ogvadat is sickened by Satan (Ahriman) and 
dies. Upon the death of Ovagdat fifty five types of 
medicinal plants grow out of its corpse and different 
animals grow out of his semen. The myth associated 
with this animal later was incorporated into Mithraism. 
However the cow in Mithraism is an evil animal. 
Another type of cow, which protected the border 
between Iran and Turan, is also seen in the stories. This 
cow is also killed by Kavous (Yahaqi, 1996: 360). In the 
selections of Zadsparam a relation can be seen between 
cow and water. During the day Satan sees the unique 
cow, which is a white and bright animal shining as the 
moon, near the Amu River. He wants to harm the animal 
but since the cow is near the water the animal is 
protected by the power of water because according to 
the mythology water is the best protector of every sacred 
animal against Satan (Qarashi, 2001: 211). Here a 
threesome relationship can be observed: the interrelation 
between the moon, water, and cow (Amuzgar, 1997: 
32).  
In Iranian ancient mythology the moon is as valuable as 
the sun. In Zoroastrian culture the moon is worshiped 
three times a month. Even Bundahishn introduces the 
moon as the protector of the semen of the quadruped 
and animals. Iranians believed that the moon had a 

                   
1 The author of “Some Problems of Early 

Iconography”. 
2 According to ancient stories it is a tree named Harvisp 

that carries the seed of all the plants and hosts the nest 

of simurgh.  

carrousel that was pulled by a cow that was made of 
light, two golden horns, and ten silver feet (Yahaqi, 
1996: 385).  
So far we have realized that the three of them are holy. 
It is not only in ancient Iran that water is considered as a 
holy element, because many ancient cultures value and 
respect it. These three creatures are similar in that they 
all vitalize and enliven. In some stories the cow (which 
means existence and life) and the water (which is the 
origin of creation) are considered as the principals of 
life. The moon is also the generator of rain and the seed 
of the living.  
The Shahnameh does not mention the unique cow that is 
created before (or at the same time as) Keyumars (the 
first earthly human). Even it does not introduce 
Keyumars as the first human being; rather, it considers 
him as the first king of the world. Hence, we will not 
continue this discussion. Now we are going to study the 
manifestation of the cow in Shanameh.  
This animal is mostly seen in the story about Fereydoun. 
However, “some of the legendary heroes that are 
described in the Avesta and some newer holy 
Zoroastrian text books probably belong to the pre-
Zoroastrian era. In the pre-Zoroastrian Persia people 
who spoke Indian and Persian (that related through their 
language) were still considered a single group of people. 
With the advancement of the Zoroastrianism prophet 
and spread of this religion in Iran some of the pre-
Zoroastrian notions and traditions were incorporated 
into the Avesta and especially in the Yashts3. Zam Yasht 
(the nineteenth Yasht) gives a full description of the 
heroes. All of the heroes also appear in the Shanameh 
that was written more than two thousand years after the 
Avesta.” (Curtis, 1997: 26, 27).  
Fereydoun is one of the heroes whose battle with 
Zahhak has been widely reflected in Iranian myths and 
the Shahnameh. From now on we will talk about 
Fereydoun and the relation between this hero and cow.  
 
 
Fereydoun and His Family 
 
Aubteen (Abtin)  
 
“The father Fereydoun (the sixth Pishdadi king) is often 
known as Aubteen. However, in Pahlavi textbooks such 
as Bundahishan, Asbuyan, and Asbyan the names 
Aspyan and Athfyan are used to refer to the family of 
Fereydoun. Based on all the available stories it can be 
concluded that the family name of the  ancestors of 
Fereydoun had been Athfyan. This word is another form 
of the word Aubteen…In the Islamic textbooks (such as 
Tarikh al-Taban4, etc.) this name is written as Athfyan 
and in the Shahnameh (and other Persian textbooks) it is 

                   
3 A collection of twenty-one hymns in Younger 

Avestan.  
4 The History of the Prophets and Kings. 



 

http://www.lifesciencesite.com                                                                 )    42012;9( ience JournalLife Sc 

1742 

 

written as Aubteen. It seems that the latter word is 
another form of the word Autbeen.” (Yahaqi, 1996: 31) 
According to the author of “The Rituals and Legends of 
Ancient Iran and China1” the name of Fereydoun’s 
father was Aspin-Tora (Kouyaji, 1974: 181). In the 
Avesta it is written as Athwya (or Aspyan). Tora is a 
cow named Hozvaresh, whose Arabic name is Thor. 
Tora was the adjective that was attached to the name of 
Fereydoun’s father (Yahaqi, 1974: 31). 
 
 
Fereydoun and Iranian Stories 
 
Pahlavi form of the name Fereydoun is Faritun. In 
Avestan language it is known as Thraetaona, which is 
derived from the word Threateh (meaning the third 
person). Fereydoun is called by this name maybe 
because he was the younger than his two brothers2. In 
the Shahnameh, his brothers are called Kianush and 
Birmaya (Kazzazi, 2000:294, 295). Based on another 
account this name was written as Trita-Aptya, which 
means the third child of water (Bahar, 2002: 474). 
Hence, this word is related to the named of his father 
(Aubteen), because the word Aubteen consists of two 
parts: Aub (meaning water) and teen.  
According to another account “as far as the time and 
place value network is involved, in the late Stone Age 
(from the Bronze Age to the beginning of the Iron Age) 
proper nouns and names of places were introduced into 
Indo-European languages. These names were 
proportionate to the culture and vision of the societies of 
that time. Fereydoun is an Aryan mythical hero, who is 
named Thraetaona (meaning three times more powerful) 
in the Avesta. His main weapon was a trident using 
which he killed a three-headed dragon. One must feel 
himself completely in that situation in order to be able to 
conceive the purpose of the usage of this number (3) in 
all those names. (Qarashi, 2001: 8). 
According to Jalaladdin Kazzazi, later on the word 
“Thar” (the first part of the name) was turned into the 
word “Far” in Pahlavi and Persian languages 
(Afterwards it formed the names Faritun and 
Fereydoun). Furthermore, Avestan adjectives that were 
used to describe him included Venisaputharo 
Athbyanoesh and Visororya Thraetaona which meant 
Athfyan dynasty and powerful dynasty of Fereydoun, 
respectively. Another Avestan adjective used to describe 
him was Janthe Azhnish Dahakay (the killer of 
Zahhak’s snake) (Kazzazi, 2000: 295).  
According to Ali-Akbar Dehkhoda, Fereydoun is one of 
the greatest fictional figures of Iranian stories narrated 

                   
1 A book written by Jahangir Kourji Kouyaji. 
2 He had two brothers, both of noble birth and older than 

himself, Hight Kaianush and prosperous Purmaya.  

(Ferdowsi/ Vol. 1/ Zahhak/ 255 and 256) (translated by 

Warner, Atkinson, and Zimmerman) 

by Indian-Iranian tribes and also a Pishdadi king who 
was one of the offsprings of Tahmuras Diveband 
(Dehkhoda, 1998, vol 1: 17140).  
Tabari and Biruni have mentioned the names of 
Fereydoun’s ancestor together with the word cow 
(Persian: او  In addition, based on Darmesteter’s .(گ
account the reason for using the word cow was that 
Fereydoun’s family members were all farmers. In 
Bundahishn, Aspyan and Athfyan (i.e., Autbeen) is used 
to refer to the Fereydoun family, and Porgav (a person 
who owns many cows) is used to refer to his father 
(Safa, 1973: 465). 
Not only were all of the Fereydoun’s ancestors named 
cow, but also he had a cow (either a cow or a bull) 
named Purmaya or Birmayoun who raised him. There is 
no trace of the existence of this cow in the Avestan and 
Pahlavi works. Moreover, there is also a relation 
between the name of this cow, the name of Fereydoun’s 
name in Pahlavi books (Porgav), and the name of his 
brother in the Shahnameh (Birmayeh). 
According to the Shahnameh, Fereydoun was raised in a 
meadow and was nourished by Birmayoun3. In 
Bundahishn it is described as follows: 
 
It is also said that Fereydoun’s splendor got stuck in the 
straws of Fraxkard Ocean and Dargah4 went there and 
unleashed a cow on that land by the use of magic. He 
reaped straws for one year and fed the cow. Therefore 
the splendor was transferred to the cow. He milked the 
cow and fed his three sons (Vamoun, Shoun, 
Changrangha or Yand) and thus the splendor was 
transferred to Faranak (and not to the sons) (Sarkhosh, 
2010: 123). Therefore, the royal splendor was 
transferred from the straws to the cow and from the cow 
to Faranak (the mother of Fereydoun). Hence, the 
splendor is not transferred to Fereydoun via his father 
because it was transferred to him via his mother 
(Sarkhosh, 2010: 124).  
In the Shahnameh, Fereydoun says the following words 
about the cow: 
 
My sire was fortune's favourite, 
But still Zahhak seized on him in Iran 
And slew him cruelly, so I have set 
My face against Zahhak's throne in revenge. 
He slew the cow Birmaya too - my nurse, 
A very gem of beauty. What could he, 
That villain, gain by slaughtering that dumb beast? 
Now I am ready and I purpose war. (Ferdowsi, vol 1, 
Zahhak, 323-3255) 
“Based on the Iranian stories, Fereydoun is closely 
associated with health and medicine. His armor is 

                   
3 See Ferdowsi, vol 1, Zahhak, 106-131. 
4 Faranak’s father according to ancient stories.  
5 Translated into English by Warner, Atkinson, and 

Zimmerman.  
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Bahrami and he owns a charm and divine splendor 
(Varj1) such that according to a legend in the fifth Yasht 
of the Avesta Fereydoun turned a lieutenant into a 
carcass, who was flying for three days. He is also 
praised for treating illnesses, nightmares, and 
hallucinations using Faravahar.” (Rastgar Fasayi, 2000: 
194, 195). “In Farvardin Yasht Fereydoun is able to cure 
some sorts of diseases and resist scabies, fever, and 
snake poison. Therefore, Fereydoun is praised as a 
warrior and healer.” (Curtis, 1997: 29). According to 
Mehrdad Bahahr, his treatment method can tell about 
the primary structure of Indo-European tribes in which 
the chieftain is the magician and champion of the tribe 
as well. In the case of Fereydoun, he is a champion, king 
and a magician as well because when his children return 
from their honeymoon, he turns himself into a dragon by 
the use of magic (Bahar, 2002: 227 and 228). 
Kouyaji draws similarities between Fereydoun and 
Zahhak and Marduk2 and Tiamat3. He considers Marduk 
and Fereydoun as two bulls. On the other hand, 
Fereydoun, who wants to revenge the death of his nurse 
(Birmaya), can be considered as a bull or champion 
because he has an ox-headed mace and a bull as his 
brother (Birmayoun). His father is also known as a cow. 
His Derafsh Kaviani (i.e., royal standard) is also very 
similar to a cow. Marduk is also a capon castrated bull 
or even a bull god. In fact, Marduk and Assur (the 
Babylonian god) are the same. Assur had also a standard 
that displayed the image of the head of a bull with 
erected horns. In fact, the bull had been his standard. In 
addition, both of them defeat a dragon. Fereydoun kills 
the three-headed dragon and Marduk kilss Tiamat (who 
captures the seas) (Kouyaji, 1974: 180, 181).  
The author of “From another Species” believes that 
Fereydoun is related to the sun on one hand and to the 
water on the other hand. He argues that the first part of 
the word Aubteen is composed of the word Aub 
(meaning water), and thus considers it as a proof of his 
claim (Kazzazi, 1989: 54). Once again the relationship 
between water and cow is stressed. In fact, it can be said 
that dragon is the symbol of drought and famine against 
which the cow rises. The cow turns itself to the rain and 
protects the world against this evil power.  
Derafsh Kaviani 
 

                   
1 Dehkhoda, 1998, vol 15, p 23156. 
2 Marduk was the greatest God (the God of the gods) of 

Babylonia in the ancient times and the killer of Tiamat 

(Ma’sumi, 2008: 73). 
3 Tiamat was an anarchist dragon and symbol of sea and 

saltwater. It was killed by Marduk. After its death the 

creatures are created out of his body members 

(Ma’sumi, 2008: 85 and 192). 

The word Derafsh (meaning standard; Persian:  ش  is (درف
spelled the same in Pahlavi language. Another form of 
the word is Derakhsh which derives from Derakhshidan 
(shining; Persian: درخشیدن   ). Maybe the Derafsh Kavian 
(Kaveh’s flag) is named so because of the shining 
jewels, which were added to it by Fereydoun (Kazzazi, 
2000: 355). Other forms of this word include Kabian, 
Kafian, Kavan, and Gavan Derafsh, Kaveh’s flag, and 
Fereydoun’s standard (Yahaqi, 1996: 192).  
According to the literature, the Pahlavi equivalent of the 
word Derafsh is Alam (standard; Persian:  م  because (َعَل
whenever they opened the standard it would illuminate 
the world by its shining jewels. This standard was in 
Iran’s treasury by the end of the Sassanid era (kingship 
of the last Yazdgerd), but in the Battle of al-Qadisiyyah 
it was captured by the Muslims. The Muslims took the 
standard to Umar ibn al-Khattab. Umar had the jewels 
removed from the standard and its cloth burned. The 
Hom Yasht, refers to a standard named “Gav Derafsh” 
(bull-like standard). Some researchers call it the Derafsh 
Kiavni, but the Gav Derafsh had been flag used by the 
Assyrian. Other researchers argue that the royal standard 
(Derafsh Kavian) derives its name from the word Kouy 
or Kavian (meaning King), which is used as an adjective 
that is equivalent to the word royal. Hence, Derafsh 
Kaviani means royal standard or flag (Yahaqi, 1996: 
192).  
However, in the book titled “Iran History of Flag” the 
Derafsh Kaviani is introduced as a national standard 
which was different from the royal standard. If the king 
could not participate in a battle, he would send the royal 
standard (which represented victory and triumph) to the 
battle.  
It was an honor to keep the standard. Hence, the military 
commander chosen for this task could also have the 
golden timpani, elephant, and shoes as the accessories 
required for accomplishing this task (Nayyer Nouri, 
1965: 18-20).  
In some sections of the Shahnameh references are given 
to the royal standard. Based on the descriptions provided 
in the Shahnameh, the royal standard is not the same as 
the Derafsh Kaviani. For example: 
 
There is a turquoise throne blue as the Nile, 
A flag charged with a yellow sun, the stall' 
Crowned with a golden moon, the case of purple. 
Who is the man thus stationed in the centre? " 
Hajfr replied: "The Shah, and at his gate 
Are elephants and lions." (Ferdowsi, vol 2, Sohrab, 547-
5494). 
 
These lines are in the form of a question-answer 
dialogue between Sohrab and Hajir. In this battle 
Kaveh’s flag was hung to the doors of the stable and 

                   
4 Translated into English by Warner, Atkinson, and 

Zimmerman.  
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Rustam’s tent but Rustam’s flag was in the form of a 
dragon: 
 
As to yon green enclosure 
In front whereof are stationed many troops, 
While in the midst a splendid throne is set 
With Kawa's flag before it. On the throne 
A paladin is seated, one that hath 
The Grace, the neck, and shoulders of a hero, 
And seated thus is higher by a head 
Than any of the people standing near. (Ferdowsi, vol 2, 
Sohrab, 558-5601). 
 
There is a dragon, look! upon his standard, 
And on the staff-top is a golden lion. (Ferdowsi, vol 2, 
Sohrab, 5662). 
 
In other parts of the Shahnameh, where another 
commander is in charge of keeping the standard, the 
king has his own standard: 
 
“Iranian soldiers prepared themselves for the war, 
except for Tus, the son of Nodar, who had a timpani and 
a golden shoe and carried the Derafsh Kavian. 
(Ferdowsi, vol 3, Siavush, 3580 and 3581). 
 
Therefore, this standard is not the same as the royal 
standard; rather, it is the national standard and the first 
standard that made by Kaveh by forging leather. Perhaps 
this nominal complication is caused by the shape of the 
word Kaveh (Persian: اوه  which is similar to the word ,(ک
King. 
On the other hand, as it was mentioned earlier, the 
similarities between Fereydoun and Marduk (both of 
whom defeat a dragon), the fact that Marduk owns a 
cow-like flag, and the fact that the Derafsh Kavian is 
named Gavan Derafsh3 (flag of cows) in Dehkhoda’s 
Dictionary and Encyclopedia of Mythology and 
Fictional References, suggest that the Derafsh Kaviani 
had been also a cow-like flag that belonged to the 
Fereydoun family. Fereydoun used this flag and an ox-
headed mace to fight Zahhak.  
 
 
 
 
 
Kaveh 
 

                   
1 Translated into English by Warner, Atkinson, and 

Zimmerman. 
2 Translated into English by Warner, Atkinson, and 

Zimmerman.  
3 See Dehkhoda, 1998, vol 7, p. 10633; and Yahaqi, 

1996, p. 192.  

According to Moein Encyclopedia, Kaveh is the name 
of one of the famous mythical athletic families of Iran. 
Moreover, the name of some of the figures of this family 
(such as Kaveh, and his two sons Karen and Kobad) is 
mentioned in the Shahnameh (Moein, 1996: 1542). 
The Pahlavi equivalent of Kaveh is Kavag, which is 
definitely related to the words Kouy and Kay (king) 
(Kazzazi, 2000: 302). In some Islamic textbooks (such 
as the translation of Tarikh al-Taban) this word is 
written as Kabi (Yahaqi, 1996: 346).  
“The story of Kaveh is not mentioned in the Avesta. 
Even in works written in Pahlavi no trace of this story 
can be found. However, the existence of a story about 
Kaveh in the Sassanid era cannot be denied. Arthur 
Christensen wrote a treatise in Danish. In his work, he 
tries to demonstrate that the Avesta and Zoroastrian 
religious books do not include a myth about Kaveh and 
thus the myth of this mythological character belongs to 
the Sassanid era. The story of Kaveh is an imitation of 
another ancient myth which helps to define the Derafsh 
Kaviani (meaning Kaveh’s flag). However, Derafsh 
Kaviani is actually defined as the Royal Standard.” 
(Dehkhoda, 1998, vol 12: 18122) 
Hence, assuming that both Kaveh and Derafsh Kaviani 
belong to the Sassanid era, the Derafsh Kaviani can be 
considered as the royal standard of that time. 
Nevertheless, this point cannot be discussed in this 
paper. Based on some evidence it seems, however, that 
the king’s standard and the royal standard had other 
usages and that there was a difference between these 
flags and Kavian’s flag. This flag is manifested 
differently in the Shahnameh. In other words, it belongs 
to the family of Fereydoun, whose symbol is cow. In 
addition, Kouyaji associates cow-like flag with Assur4. 
He also draws other similarities between Marduk and 
Fereydoun. The Kavian flag mentioned in the 
Shahnameh (especially in the story about Fereydoun) is 
the symbol of Fereydoun and his revolt against the 
three-headed dragon (Zahhak). 
On the other hand, Fereydoun had an ox-headed mace5 
made before rising against Zahhak because he wanted to 
crush Zahhak’s head with it. This mace is also the 
symbol and representative of cow. Of course, this mace 
did not only belong to Fereydoun because other dragon 
killers (such as Garshab) had also such a mace. 
Therefore it can be concluded that cow and dragon has 
been in a long-time war that may date back to the pre-
historic era and the days of creation. 
 
 
Fereydoun and the Shahnameh 
 

                   
4 Assur is a Babylonian god whose counterpart is 

Marduk.  
5 He drew an image on the earth that was similar to the 

head of a bull.  
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The story of Fereydoun in the Shahnameh begins when 
one night Zahhak dreams of three warriors after a 
thousand years of tyranny. One of the warriors (the third 
and the youngest one) approaches him with an ox-
headed mace and puts a leashes him and takes him to 
Mount Damavand. After his dream is interpreted 
Zahhak realizes that a person named Fereydoun will be 
born who will overthrow him. Finally: 
 
Years passed away, calamity approached 
The dragon-king, the blessed Faridun 
Was born, the fashion of the world was changed. 
Of cypress height he shone forth with the Grace 
Of kings of kings which crst Jamshid possessed, 
Was like the sun, as needful as the rain 
To earth and fit as knowledge to the mind 
Revolving heaven loved him tenderly. 
Then lived the cow Birmaya, chief of kine, 
Born with a coat all bright and peacock-hued. 
The wise, the archmages, and astrologers 
Collected round her; none had seen or heard 
Of such a cow before. (Ferdowsi, vol 1, Zahhak, 106-
1131) 
 
As the Shahnameh suggests Fereydoun and the cow are 
the same. The cow is unique and beautiful like a colorful 
peak-cock.  
Meanwhile Fereydoun’s father is captured by Zahhak’s 
courtiers and his brain is given as a food to his snakes. 
Fereydoun’s mother, Faranak, takes her child to the 
meadow where Birmaya lives. The guardian of the cow 
and the meadow accepts Fereydoun and feeds him for 
three years with the milk of the cow2.  
The cow becomes famous and thus upon revelation 
Faranak takes Fereydoun from the meadow to the border 
of India, where Mount Alburz stand. He gives 
Fereydoun to a religious man living in that mountain. 
Zahhak kills Birmaya, and according to the myths and 
narratives, Fereydoun swears to Birmaya’s blood to kill 
Zahhak.  
He came and slew the noble, tender nurse 
That could not speak to thee. (Ferdowsi, vol 1, Zahhak, 
1703) 
 
This cow is Fereydoun’s nurse and maybe murder of 
this cow is the reason for Zahhak’s gloomy fate. Zahhak 
prepares a testimony in order to exonerate himself. He 
orders everybody to testify that he is innocent. At this 
point Kaveh the blacksmith rises and asks Zahhak to 
free his youngest son, who is captured by Zahhak’s 
guards. Zahhak inevitably frees his son. However, 
Kaveh refuses to testify that Zahhak is innocent, tears 
the testimony, and leaves the court. He summons the 
people and puts the leather that he used to put around his 

                   
1 Translated by Warner, Atkinson, and Zimmerman. 
2 See Ferdowsi, vol 1, Zahhak, 106-131. 
3 Translated by Warner, Atkinson, and Zimmerman. 

foot on a spear and goes to Fereydoun. Fereydoun also 
adds a star to the leather, decorates it with silk, and calls 
it the Derafsh Kaviani. Then, he creates his famous ox-
headed mace4 and goes to fight Zahhak5. 
Murder of a dragon by a hero is a frequent theme and 
motif that is seen in many cultures. Iranian culture does 
also include many examples of this motif. This mythical 
manifestation form also been repeatedly manifested in 
the Shahnameh. The heavenly hero always defeats the 
dragon in a hard battle. This can be considered as the 
symbol of the victory of divine forces over evil forces. 
“Murder of dragons in mythology is a religious and 
ritual act, which is generally associated with cosmologic 
events and beliefs about creation and recreation of the 
world. According to this type of mythology a 
triumphant God that has a sun-like or fire-like face 
fights an evil demon (who captures the seas) with a 
snake- or dragon-like body and defeats it. Therefore, the 
seas are freed and the evil spirits and heavenly spirits 
live in peace. (Yahaqi, 1996:189). 
The following lines from the Shahnameh can partly 
demonstrate the point: 
 
With head raised o'er the sun he girt his loins 
For vengeance for his father, and set forth 
Upon the day Khurdad right joyfully 
With favouring stars and splendid auguries. (Ferdowsi, 
vol 1, Zahhak, 269, 2706) 
 
And: 
 
Now Faridun, when twice eight years had passed, 
Sought out his mother on the plain and said: 
"Disclose thy secret, say who is my father, 
What is my lineage, whom shall I declare 
Myself in public? Let me have the truth." (Ferdowsi, vol 
1, Zahhak, 149-1517) 
 
It also mentions Mount Alburz in the following lines: 
 
 
The realm is mine, your fortune's star 
Is bright, for me alone did God send forth 
From Mount Alburz by Grace, and for your sakes, 
To set the world free from the Dragon's bane. 
(Ferdowsi, vol 1, Zahhak, 449-4508) 
 
Regardless of the above lines Fereydoun is sometimes 
introduced as a fire worshiper (Yahaqi, 1996: 331). 

                   
4 They took the work in hand, and having wrought. 

(Ferdowsi, vol 1, Zahhak, 263 and 264). 
5 See Ferdowsi, vol 1, Zahhak, 183-245. 
6 Translated by Warner, Atkinson, and Zimmerman. 
7 Translated by Warner, Atkinson, and Zimmerman. 
8 Translated by Warner, Atkinson, and Zimmerman. 
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However, the above lines refer to Fereydoun’s uprising 
on the day Khurdad. The day Khurdad was the sixth day 
of the month. This day was also in charge of nursing the 
waters (Yahaqi, 1996:104). We discussed the relation 
between cow and water earlier. It was also mentioned 
that the moon, water, and cow are interrelated, while 
cow is does belong to the moon. Later, the sun 
overcomes the moon and the essential characteristics of 
the moon are transferred to the sun. 
Maybe this is when Fereydoun overcomes the sun. On 
the other hand, since he was 16 years old he climbs 
down Mount Alburz and asks his mother about his 
background. Perhaps this reflects another relationship 
between day Khurdad and the sun, because the sixteenth 
day of each month is named the day of Mitra/Mehr or 
the Sun. Moreover, according to the mythology the sun 
lives behind the Mount Alburz, and Fereydoun also 
climbs down this mount and revolts against Zahhak.  
In short, based on the contents of the Shahnameh, the 
dragon-killer Fereydoun who is associated with cow is 
related to either the sun or the moon. 
 
 
Conclusion 
 
One of the principals of totemic religions is that the 
people and tribes name themselves after the name of 
their totemic animal. As it was shown, the nicknames of 
all the ancestors of Fereydoun were names combined 
with the word cow. In addition, based on the contents of 
the Shahnameh and the available stories, cow was 
Fereydoun’s nurse. This is associated with one of the 
principals of totemism according to which the totem 
(Fereydoun’s nurse in this case) protects and supports its 
tribesmen. On the other hand, since this cow is 
murdered by Zahhak Fereydoun (that has the sign of 
cow) revolts against Zahhak (that has the sign of 
dargon). This is because killing a totem is taboo and 
Zahhak is punished for killinh the totem.  
Another principal of totemism was that tribes use the 
images of animals as pictures representative of 
themselves. Fereydoun also had an ox-headed mace 
made to use it in his fight against Zahhak. In this war, 
the mace of Fereydoun is the symbol of the Athfyan 
family. 
As it was mentioned, splendor is transferred to 
Fereydoun via his mother (Faranak). This is also 
suggestive of another important principal of totemism.  
On the other hand, according to some of the scholars 
there are similarities between Fereydoun and Marduk 
(the Assyrian god who defeats the Tiamat). Marduk, like 
Fereydoun, was associated with cow because he also 
uses a standard charged with a cow in his battle against 
the dragon-like Tiamat. Therefore, Fereydoun’s Kaviani 
Derafsh is also charged with the image of a cow. He 
also uses this standard to defeat a dragon (Zahhak).  
Another recurring motif in these stories is their 
reference to number three: Fereydoun is the third son of 
the Athfyan family; he also has three son; and he has 
trident (a three-headed mace. Number three is also 

associated with the moon because moon has three 
phases: first it is in the form of crescent, then we have 
the full moon, and at the end of the month it disappears. 
All this narratives are representative of a religion which 
values cow. It even suggests that the Athfyan family and 
Fereydoun were worshiper of the cow.  
Cow was somehow the totem and symbol of Fereydoun 
and his family. In the Shahnameh, ge uses it in various 
ways in his fights against the dragons. 
 
 
Bibliography 
 
1. Azadegan, Jamshid. 1993. Primitive Religions: A 

Study of Totemism. First edition, Mirath Melal 
Publications. 

2. Amuzgar, Zhaleh. 1997. Iran Mythical History. 
Second edition. SAMT Publications. 

3. Bahar, Mehrdad. 2002. A Study of Iranian 
Mythology. Fourth edition. Tehran. Agah 
Publications.  

4. Palmer, Michael. 2006. Freud, Jung, and Religion. 
Translated by Muhammaf Dehganpour and 
Qolamreza Mahmudi. Tehran. Roshd. 

5. Dehkhoda, Ali-Akbar. 1998. Dehkhoda’s 
Dictionary. Assembled under the supervision of 
Muhammad Moein and Seyyed Jafar Shahidi. 
Volume 7,11,12,15. Second edition. Tehran, 
Dehkhoda’s Dictionary Institute.  

6. Rastergar Fasayi, Masnour. 2000. Dragon in 
Iranian Mythology. First edition. Tehran. Tus 
Publications.  

7. Sarkhosh, Faeqeh. 2010. The Myth of Earth and 
Heaven: Earth and Heaven in Iranian Thought. 
First edition. Tehran. Tarfand. 

8. Challaye, Felicien. 1976. A Brief History of Great 
Religions. Translated by Manuchehr Khodayar 
Muhebbi. Second edition. Tehran. Tahuri Library. 

9. Safa, Zabiullah. 1973. Epic Storytelling in Iran 
(from the oldest times to the fourteenth century). 
Third edition. Tehran. Amir Kabir Publications. 

10. Samadi, Mehrangiz. 1988. Moon and Iran (from 
the oldest times to the emergence of Islam). First 
edition. Scientific and Cultural Publications 
Company.  

11. Ferdowsi Tusi, Abolqasem. The Shahnameh. 
Passages were extracted from the Moscow edition 
by Saeed Hamidian. Fifth edition. Tehran. Qatreh 
Publications. 

12. Freud, Sigmund. 1976. Totem and Taboo. 
Translated by Muhammad Ali Khanji. Second 
edition. Tehran. Tahuri Library. 

13. Qadiani, Abbas. 1995. The History of Religions in 
Iran. First edition. Tehran. Anis Publications. 

14. Qarashi, Amanallah. 2001. Water and Mountain in 
Indian-Iranian Myths. Tehran. Hermes 
Publications. 

15. Curtis, Vesta Sarkhosh. 1997. Iranian Myths. 
Translated by Abbas Mokhber. Second edition. 
Tehran. Markaz Publications.  



 

http://www.lifesciencesite.com                                                                 )    42012;9( ience JournalLife Sc 

1747 

 

16. Kazzazi, Jallaladin. 2000. A Letter from the 
Ancient Times (revision of Shahname Ferdowsi 
and a report on it). Volume one. Tehran. SAMT 
Publications. 

17. Kazzazi, Jallaladin. 1989. From another Species (a 
study of Iranian culture). First edition. Tehran. 
Franklin Publications.  

18. Ma’sumi, Qolamreza. 2008. An Introduction to 
Ancient Myths and Religions of the World. Second 
edition. Tehran. Surah Mehr Publication 
Company. 

19. Moein, Muhammad. 1996. Persian Culture. Ninth 
edition. Tehran. Amir Kabir Publications. 

20. Nayyer Nouri, Hamid. 1965. The History of Iran’s 
Flag and the Lion and Sun Sign. Published by the 
Institute of Social Studies. 

21. Yahaqi, Muhammad Jaffar. 1996. Encyclopedia of 
Myths and Fictional References in Persian 
Literature. Second edition. Tehran. Soroush 
Publications. 

 
 
 
 
11/6/2012 

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

1748 

 

The Comparison of Stressors in the Assessment of Basic Clinical Skills with Traditional Method and OSCE in 
nursing Students  

 
Maryam Bagheri 1, Malihe Sadeghnezhd Forotgheh 2, Maryam Shaghayee Fallah  3 

 
1Department of medical-surgical nursing, school of nursing and midwifery, Mashhad University of Medical 

Sciences, Mashhad, Iran 
2Department of nursing, Islamic Azad University of Medical Sciences, Mashhad, Iran 

3Department of Operating room & Anesthesia Nursing, school of nursing and midwifery, Mashhad University of 
Medical Sciences, Mashhad, Iran 

shaghaeem@mums.ac.ir  
 
Abstract: Evaluation of clinical competency of nursing students in the achieved skills and judgment in this case, is 
one of the important matters of clinical education. Using the right method of evaluation plays a considerable role in 
getting the appropriate result and making the right judgment. The purpose of the present study is comparing 
stressors in basic clinical skills Evaluation with traditional and OSCE methods in nursing students. This is A 
comparative description study. Sampling was done through census. 25 students of the second term nursing  whose 
practical course of fundamental of  Nursing and skills evaluation had been done by traditional method and they had 
passed last term, were assessed at the end of second term through OSCE test. After taking the OSCE, the students 
filled the researcher made questionnaire with the purpose of examining their opinions, about stressors in both 
methods. The comparison of the result of the survey shows that the rate of stress while doing the techniques, stress 
of time limitation, confusion during the test, complication of the test method and encouraging students to active 
participation in learning in OSCE method was meaningfully more than the traditional method and the traditional 
evaluation was not considered as an encouraging method for active learning and fair and accurate evaluation of 
clinical skills of students. OSCE is recommended as one of the most appropriate methods in evaluation students’ 
clinical skills because of assessing students fairly and equally and encouraging them to active learning although 
there was stress before and at the moment of doing the techniques. Also the program of familiarizing students with 
this method of evaluation during the term and some corrections in its performance seem necessary. 
[Bagheri l M, Sadeghnezhd Forotgheh M, Shaghayee Fallah  M. The Comparison of Stressors in the Assessment 
of Basic Clinical Skills with Traditional Method and OSCE in nursing Students. Life Sci J 2012;9(4):1748-
1752] (ISSN:1097-8135). http://www.lifesciencesite.com. 266 
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1. Introduction 

Clinical education is one of the important 
and basic principles in nursing education which is 
accepted by all programmers and managers of 
educational programs of this field as the main part of 
nursing education. During this process the student 
achieves clinical experiences beside the patient while 
facing problems in the hospital (Moatari et al. 2007, 
Chehrzad et al. 2004). 

Because of these assessing students’ clinical 
competency of the achieved skills is one of the most 
difficult tasks of faculty members and health program 
educator ( Noohi et al. 2008, Walsh 2009). According 
to the fact that evaluation is judgment process about 
the effectiveness of the individual’s educational 
experiences through appropriate measurement, the 
method of doing it could improve the quality of 
teaching, learning, and training (Chehrzad et al. 
2004). The results of studies show that evaluation 
methods in most clinical courses, besides not 
matching the educational goals are not effective 
enough in assessing clinical skills and performances 

of students and although clinical skills and practice 
play the main roles in training different groups of 
medicine, the success of trainees of these fields 
depends on what they memorize to some extent 
(Noohi et al. 2008, Casey et al. 2009). During the 
past 40 years gradual evolution in different methods 
of clinical evaluation and the appearance of 
structured objective clinical evaluation as a method 
of assessing clinical competency in medical 
education is one of them. At present, this method has 
attracted considerable attention because of high level 
of reliability, credit and objectivity, content validity 
of the achieved skills, fairness, creating motivation 
for learning, and instructors’ and students’ 
satisfaction  (Chehrzad et al. 2004, Rushforth  2007, 
Walsh  2009, Furlong et al. 2005, Selim et al. 2012). 
Different studies have confirmed that OSCE is a fair 
and objective method in assessing clinical skills 
(Nicol & Freeth 1998, Huang  et al. 2007).  
According to this fact that the course of nursing skills 
and principles is one of the basic courses in clinical 
education of nursing students and learning techniques 
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before starting clinical training  are of prime 
importance and students’ satisfaction rate with the 
evaluation method can be effective in creating 
motivation in their learning, the present study was 
conducted and planned with the purpose of 
comparing stressors in two methods of clinical skills 
evaluation (traditional and OSCE) on second term 
nursing students of Mashhad Nursing and Midwifery 
School. 
 
2. Material and Methods  

This study was a comparative description 
which was conducted in Nursing and Midwifery 
School of Mashhad. Sampling was done through 
census. 25 students of the second term of nursing 
whose assessment of practical course of fundamental 
of nursing skills was done through traditional method 
in the first term and had passed the test, were 
assessed in the second term for the end-course 
evaluation of the practical course of Nursing Skills 
and Principles through OSCE method. The method of 
conducting the traditional method in the first term 
was as follows; students chose one of the trained 
techniques in the first term through random and 
performed it while the instructor observed. It is worth 
mentioning that as all the techniques were not equally 
complex, the time of performing it changed 
according to previous background of the student in 
the instructor’s mind, the complexity of the 
technique, and etc. OSCE was performed as the 
assessment method of the trained skills in the second 
term which was as follows; first after determining the 
number and kind of station based on the trained 
techniques and available facilities (four ten-minute 
station of wound dressing, venous injection, Bladder 
catheterization and preparing medications), the 
examiner’s and student’s instructions and also the 
checklist of each station were provided. Then settings 
of the station were planned. All the students did the 
techniques equally and at the same time and were 
assessed by the observer on the basis of the checklist. 
After the conduction of the exam, the researcher-
made questionnaire was filled by the students for 
studying and comparing the stressors. This 
questionnaire was studied by some nursing professors 
and its content validity was confirmed, and its 
reliability was also confirmed through test-retest 
method ( r=0.75).
 
3. Results  

Out of 25 participants 92% (n=23) were 
females and the rest were males. The average age of 
the students was 21 and most of the participants 
(72%) lived in Mashhad. The results of analysis the 
questionnaires of comparing the stressors in the two 
methods of traditional and OSCE were as follows; in 

OSCE students were more stressed than the 
traditional method. Also in OSCE because of more 
number of stations than the traditional methods 
students were more stressed. Most of the students 
considered time limitation as one of the important 
factors in producing stress in OSCE method. But at 
the same time they mentioned that OSCE method 
provides equal conditions for assessing all the 
students while in traditional method, as the tested 
technique is chosen through random, chance is also 
involved, and according to the differences in the 
complexity and necessary efficiency for performing 
each technique the students expressed that this 
method does not provide equal conditions for 
assessing all the students. Most of the students 
considered OSCE more accurate than traditional 
method for assessing learning and skills of the 
students but expressed that it is more complicated 
than the traditional method. Encouraging students to 
active participation in learning is another advantage 
of OSCE, which was mentioned by most of the 
students. The comparison of the results of surveyed 
shows that the rate of stress while performing the 
techniques, stress originated from time limitation, 
confusion while taking the exam, complexity of the 
method of the exam, and encouraging the students to 
active participation in learning in OSCE method were 
significantly more than the traditional method (table 
1). Although there is more stress in different aspects 
of OSCE, it seems that students are more satisfied 
with their achieved score in the traditional method. 
Also in another part of the questionnaire students’ 
opinions about different specifications and station   of 
OSCE were examined. 
 
4. Discussions  

Conducting an accurate and fair method of 
assessment which is appropriate with the expected 
clinical skills has always been concerned since the 
past (Nicol & Freeth 1998). 

This study showed that totally the 
advantages and disadvantages of OSCE compared 
with the traditional method of assessing nursing 
students’ clinical skills in students’ opinion are as 
follows; OSCE is a more accurate, fairer, and more 
effective method in creating learning motivation for 
students but it is more complex and stressful than the 
traditional method. Time limitation is another 
negative specification of OSCE which causes a lot of 
stress among students. 

Many et al (2007) studied medical students’ 
satisfaction with OSCE method. The cases they 
studied included satisfaction rate with the content, 
atmosphere, performance method, environment, the 
effect of exam method on improving clinical skills, 
instructors’ feedback at the time of exam, and total  
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Table 1: The Comparison of view point of students about effects two clinical evaluation methods
Frequency Osce Traditional t sig 
 High  Low  None  High  Low  None     
Calmness before exam 44 28 28 12 56 32 -1.142 0.226 
Stress while performing 
the techniques 

72 28 0 16 60 24 -4.101 0.001 

Stress for exam 64 32 4 40 44 16 -1.239 0.228 
Stress from time limitation 72 24 4 12 32 56 -5.477 0.000 
Confusion while taking 
the exam 

56 36 8 16 28 56 -2.524 0.02 

Accurate  measurement of 
learning& skill 

52 32 16 16 48 36 -1.865 0.076 

Easy performing the 
techniques 

44 36 20 28 36 36 -0.839 0.411 

complexity of the method 
of the exam 

32 44 24 32 32 36 -0.176 0.862 

encouraging the students 
to active participation in 
learning 

52 28 20 12 44 44 -2.160 0.042 

Satisfaction of  number of 
exam   

52 44 4 20 52 28 -2.017 0.047 

 
satisfaction of students with OSCE. The result of the 
survey showed that the majority of students were 
satisfied and expressed that its effect on improving 
clinical skills was pleasing (Huang et al. 2007).  

In the present study most of the students 
expressed that OSCE, although being complex is on 
appropriate method of assessing clinical skills. 
The results of Abir et al.’s study (2012) with the 
purpose of studying the validity and reliability of 
OSCE in assessing nursing students’ skills showed 
that students considered OSCE as a very positive 
experience but at the same time stressful. Also in this 
study it has been mentioned that OSCE is a valid and 
reliable method for examining clinical skills of 
nursing students and is more accurate than the 
traditional method which matches the results of the  
present study (Casey et al. 2009). Smith et al. (2012) 
compared different methods of assessing midwifery 
students’ clinical skills, the results expressed that 
none of the assessment methods of clinical skills can 
provide complete information about the students’ 
skills but OSCE method can be used as a very 
valuable method for assessing clinical competency of 
medical science students because of appropriate 
reliability in comparison to methods such as 
worksheet, clinical observance, and etc.(Smith et al. 
2012). This result confirms credit and high accuracy 
of OSCE in assessing clinical skills of students which 
is confirmed by the current study as well. 

In Marion et al.’s study (2009) as been 
mentioned that in contrast with various positive 
specifications of OSCE, for better usage of this 
method in assessing clinical skills of nursing students, 
it is essential that this method is used besides other  

 
methods of assessment so that more accurate and 
favorable results will be found for judgment (Mitchell 
et al. 2009). 

In Braznan et al.’s study ((2006), the effect 
of using OSCE on the self-confidence of nursing 
students and their point of view toward clinical 
practice    was studied. The results showed that the 
students who got higher scores in OSCE assessment 
method had more self-confidence for doing clinical 
practice. But most of the students considered OSCE a 
stressful method for assessment. Specially students 
pointed the stress before the exam. Also they 
mentioned it was a meaningful and fairer method 
among methods of assessing clinical skills ( Brosnan 
et al. 2006). 

In the present study, students mentioned that 
they were more stressed before the exam in this 
method than the traditional method. It seems that 
unfamiliarity of students with OSCE has caused this 
stress which may be decreased by the repetition of 
using this method.  

Also assessment through OSCE because of 
objectivity and practical application of the necessary 
techniques increases the self-confidence in using the 
techniques while doing clinical work of course 
.Although OSCE method is the most accurate and 
valuable method in assessing the clinical skills of 
medical sciences student but it should be remembered 
that this method is very expensive and this is one of 
the disadvantages of OSCE in some institutes which 
is an obstacle for its application (Palese et al. 2012). 

Nolti et al (2011) studied 58 nursing 
students’ opinions that were assessed by OSCE. The 
researchers had wanted the students to express the 
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best and worst characteristics of this exam. The 
results were as follows: the best specifications 
included the student being aware of the examiner’s 
exact expectations, the student has the chance to 
express all aspects of his ability in performing a 
technique, and the student feels that everything is 
provided for him to express his knowledge. The worst 
parts included: stress and anxiety of the student before 
the exam. Other negative experiences mentioned by 
the students were not being able to control their 
feelings while taken the exam and express their 
knowledge, time limitation of the exam, and the type 
of behavior of the examiner, these were considered as 
the most important stressors (Nulty et al. 2011). 

In the current study, time limitation and 
being stressed before the exam were the cases 
expressed as negative specifications by most of the 
students. 

One of the other positive specifications of 
OSCE is its positive effect on medical sciences 
students’ learning, in a way that John et al’s study in 
2002 have shown that the students who are assessed 
by OSCE besides being in a more favorable status 
clinical competency are more skilled in examining the 
needs of patients. In fact OSCE is one of the factors 
which can decreases the distance between theory and 
practice which is one of the oldest problems in 
medical sciences education (Walters & Adams 2002). 

Of other effects of OSCE, the positive effect 
on communication skills of nursing students which is 
of prime importance for identifying and managing 
patients’ needs can be mentioned. The results of 
Martin and Theodor's study in 2002 expressed that 
using OSCE can improve interpersonal relationships 
of nursing students (Anderson &  Stickley 2002). This 
result matches the represent study’s result which is 
OSCE causes more favorable social relationships with 
classmates. 

 
5.Conclusion 

According to the results of the present study 
and reviewing the related studied, it can be said that 
with better planning in performing OSCE and 
familiarizing the students with the conditions and 
limitations of OSCE through practice during the term, 
stressors could be decreased logically. OSCE can be 
used as an appropriate method in evaluation basic 
nursing clinical skills because of various positive 
specifications such as; accuracy and fairness, 
encouraging students to active learning and increasing 
clinical competency and self-confidence of students 
for clinical practice. Therefore for improving the 
quality of holding this exam in faculties, people in 
charge had better care more about holding, providing 
space and enough facilities. 
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Abstract: Introduction: Growth and development is one of the most complicated and significant issues in man's 
life. Growth monitoring is one of the main sources of information in diagnosing growth disorder and malnutrition in 
children. The present study was made to study the status of anthropometric indices in under two-year children in 
Torosk village, Sabzevar, Iran. Method: This cross-sectional study was done in 2007. The data of height, weight 
and head circumference of the children less than 24 months in 2004, 2005 and 2006 were collected through health 
files. The economic and social status of the families of these children was also evaluated. The statuses of growth of 
these children were compared with third, fifth and nine-seventh growth standard NCHS percentile. Growth 
percentile was calculated with SPSS 15 software and the diagrams were drawn by Excel software. Results: 135 
children were studied in this research, (47.4% girls and 52.6% boys). Most parents were in low levels of education 
and none had academic education. The economic status of the studied families was low.19.2% of newborn and 
53.3% infants were below the third weight for age curve. 7.7% of newborn and 13.3% of infants were below third 
percentile of height standard. But head circumference did not exceed 8% in nobody. As the age of these children 
increased, the weight and height percentiles went farther from their corresponding standard percentiles. This was 
more evident beyond 12 months of age. Conclusion: The status of weight and height of under- two year children 
compared with NCHS standard is inappropriate and gets worse in 12 months of age and after that. 
[Akaberi Arash, Hashemian Masoumeh, Assarroudi Abdolghader, Hasanpour Kazem. Anthropometric assessment 
in children under 2 year in Torosk, a rural area of Sabzevar, Iran 2004-6. Life Sci J 2012;9(4):1753-1758] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 267 
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Introduction 

Growth and development is among the most 
complicated and significant issues of the man's life. 
These two separate and at the same time related issues 
are the indicators of a living being's progress in both 
quality and quantity aspects (1). Growth assessment is 
one of the most important information sources in 
diagnosing growth disorder and malnutrition in 
children (2). Generally by the word growth, we mean 
quantity changes that cause increase in size in all 
dimensions of the infant. These changes are usually 
measured by centimeter and inch (for height) kilogram 
or pounds (for weight) (3).  

General speaking, growth and development 
are influenced by two genetic and environmental 
factors .Genetic factors like ethnic specifications are 
fixed but environmental factors like nutrition, diseases 
infection and toxication can be controlled (4). Several 
studies on human biology have indicated that 
environmental factors specially the quantity and 
quality conditions of nutrition have the most influence 
on physical growth (4). Therefore the role of nutrition 
is the most significant among the environmental 
factors. Malnutrition accompanied with infectious 
diseases is the cause of death of seven million kids 
under 5 years old in developing countries every 

year(4). On time diagnosis of growth disorder 
followed by on time prevention and treatment will be 
effective. 

Failure to thrive or FTT refers to the growth 
below expected based on weight, height and head 
circumference(5). In another definition, FTT refers to 
the weight lower than the third percentile on growth 
standard curve or weight lower than 80% of average 
weight to height(5, 6). Children growth disorder is one 
of nutritional heath issues in Iran .It is a 
multidimensional problem caused by organic and non-
organic or both(7). National Center of Health Statistics 
(NCHS) announced that 226 million children in the 
world do not enjoy a favored growth. It is also 
estimated that about 67 million children have a low 
weight/height ratio and the weight of about 183 
million children is not suitable for their age and the 
risk of death in low weight children is 2 to 8 times 
more than the children who have a normal weight for 
their age (8).   The national studies made in recent 
years show that FTT in urban and rural children under 
5 years old is still high. 15.4% of the children under 5 
years old suffer from nutritional shortness (nutritional 
short stature), 10.9% are in moderate and severe low 
weight and 4.9% are thin(7).  The results of a study 
published under title the status of children nutrition in 
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the country  shows that the children in Iran have a 
favorable growth from the time of birth up to their five 
months .however 80% of them face drop in growth 
after that(7).  

The most common method of measuring 
children' growth is measuring anthropometric 
indices(9).  Today in most parts of the world assessing 
physical growth and health is done through simple 
indices like height and weight(10).  

The main source of evaluating growth is 
growth curves; the majority of them are taken from 
indices of modern countries like United States (For 
instance NCHS) or WHO(11).  Since such indices may 
not reflect racial, social and economic differences, 
using local and regional growth curves are 
recommended(2).  

Therefore by considering the importance of 
continuous evaluation of growth as a quantitative 
variable and also, being flexible growth pattern during 
time and based on the report of the health network on 
the number children's unsuitable growth who live in 
Torosk village, the present study aimed to evaluate the 
quality and children's pattern of growth with age of up 
to two years in Torosk village in 2004-2006. 
 
Method 

This cross-sectional study was done in 2007. 
The data was gathered from statistics gathered from all 
health files of the children. The data gathered from the 
files contained demographic data of mothers including 
age, marriage age, education and job as well as  the 
baby’s gender, his or her place  in the family ,height, 
weight and head circumference from the birth up to 24 
months of age. It should be noted that these children 
have referred to health center up to 24 months of age. 

The criteria for being studied: The children 
whose age were less than 24 months in years 2004, 
2005 and 2006 and have lived in the village during this 
period . The criteria for leaving the study included 
evident anomalies, newborn growth disorders and 
digestive diseases. The method of gathering data of 
weight, height and head circumference inserted in the 
children health files were recorded and measured as 

follows. Seca scale made in Germany with accuracy of 

100 gr. was used for measuring weight and the 
children had the least clothes without shoes. The box 
was used for measuring height and a normal tape was 
used for measuring head circumference. The employee 
working in Torosk health center was not changed 
within the last 10 years before the study started and all 
the measurements were done by the same person 
during this period. The economic status of the 
children’ families as well as the food materials 
available in their homes were also evaluated in the 
study. The basis for comparing the children growth in 
this study was NCHS standard. The third, fifth and 97th 
percentiles of growth (height, weight and head 
circumference) of the children were compared with 
their counterpart NCHS standard. The height and 
weight diagrams were drawn for these percentiles. 
Moreover, the diagram of the ratio of children below 
third percentiles of standard NCHS was also drawn. 
The data for growth (Height, weight and head 
circumference) for each month of their life from the 
date of birth up to 24 months of age were included in 
the study. The descriptive indices and growth 
percentiles of these children were analyzed by SPSS15 
and growth diagrams were drawn by EXCEL software. 
 
Result 
     135 children were studied in the study including 64 
girls (47.4%) and 71 boys (52.6%) 54 children (40%) 
were the first child of their families and 43 children 
(31.9%) were the second child and 16 children 
(11.9%) were the third child and only 16.3% were the 
fourth child or more. Mother’s average age was 
29.71±6.56 and fathers average age was 31.69±7.80. 
21 of mothers (15.6%) were illiterate, 105 (77.7%) had 
elementary education and only 8.2% had junior high 
school studies or higher. 18 of the fathers (13.4%) 
were illiterate, 78.4% had elementary education and 
8.2% had junior high school studies or upper. None of 
parents had academic education. 133 mothers (98.5%) 
were housewives and only two were economically 
active. 85 of fathers (63%) were farmers, 12 fathers 
(8.9%) were livestock breeder and 27.6% were busy in 
other jobs. The economic statuses of the studied 

families were poor and  

Table 1. Frequency Distribution and percentage of children below Third percentile of NCHS Growth standarad 

 
Below third standard 
percentile of Weight 

Below third standard 
percentile of height 

Below third standard percentile of Head 
circumference 

At birth 10(19.2)* 4(7.7) 4(7.7) 
One-month children 4(7.7) 3(5.8) 3(5.8) 
Six-month children 5(9.8) 8(15.7) 2(3.9) 

Ninth-month children 16(32.7) 8(16.3) 2(4.1) 
Twelve-month children 24(53.3) 6(13.3) 1(2.2) 

Eighteenth-month children 22(64.7) 7(20.6) 2(6.3) 
Twenty-four-month children 10(43.5) 6(26.1) 1(5.9) 

     * number (percent)  
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they normally faced inadequacy of foodstuffs. 
Housewives spent a short time of the year in other 
parts for cultivation, or harvesting agricultural crops 
or livestock breeding and granted their little children 
to their disabled or less able grandparents or their 
adolescent sisters and brothers or sometimes to their 
neighbors. 
     The results of studying children at the time of birth 
during 2004 to 2006 showed that 19.2% of the 
children (girls and boys) were below third NCHS 
standard percentile and weight. This ratio was (7.7%) 
in height and head circumference and had a better 
condition compared to weight Table 1. The ratio of 
children with the weight below third percentile of 
weight standard was higher in older ages as it was 
53.3% in 12 month-children and 62% in 18-month 
children. Generally speaking height had a better 
condition compared to weight and corresponding 
percentages in the ages under study were lower. 
However these percentages which are expected to be 
near 3% are much higher and got higher in upper ages 
as the children reached 24 of months. In investigating 
the variable of head circumference and comparing it 
with third standard NCHS percentile a more suitable 

condition in weight and height variables and the 
percentages were so much approximate to 3% (Table 
1). 

In investigating boys’ height percentiles it 
was found that in any of the percentiles height at birth 
is very close to standard percentile while as the age 
increases the distance of these percentiles goes farther 
than their corresponding percentile and the status of 
growth in this index gets worse. The third percentile 
has gone farther from standard values than two 
percentiles of 50th and 97th. (Diagram 1) Investigating 
girls’ percentiles the same condition was 
seen(Diagram 2).  Investigating the diagram of 
children’ weight showed similar diagrams for girls 
and boys as the 3rd, 50th and 97th   were very close to 
their corresponding NCHS standard percentiles. But 
the weight percentiles go far away from their 
corresponding percentiles. This event is much more 
evident in the ages above 12 months as it can be seen 
that in 15 months of age and more the children’ 
weight 97th percentile drops down to below 50th 
percentiles and this is the same for boys and 
girls(Diagram 3&4).  

 

 
 
Diagram 1) The diagram of 3rd, 50th and 79th percentiles of boys’ height (cm) in the first two years of age compared with 
NCHS standard percentiles. 
 

 
Diagram 2) The diagram of 3rd, 50th and 79th percentiles of girls’ height (cm) in the first two years of age compared with 
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Diagram 3) The diagram of 3rd, 50th and 79th percentiles of boys’ weight (gr) in the first two years of age compared with 
NCHS standard percentiles. 

 
 
Diagram 4) The diagram of 3rd, 50th and 79th percentiles of girls’ weight (gr) in the first two years of age 

compared with NCHS standard percentiles 
 

   
Studying general condition of height and weight 
during three years of study shows a sinus process in 
the status of the children. That is, the ratio of children 
below third percentile of growth in the first months of 
the year 2006 increased in weight and this increase 
reached to its highest level in the first months of 2005 
and then decreased up to the ending months of the year 
2006 and some growth can be seen in children below 
third percentile of weight. Studying children below 
third percentile of height also shows ups and downs 
similar to weight. The most ratio of the children below 
third percentile in height is in the early months of the 

year 2005and then decreases. Generally, the status of 
height based on the ratio of children below third 
percentile of age and weight is much better than the 
status of their weight (Diagram5). 
 
Discussion 

The findings show that 19.2% of the 
newborn, 7.7% in the first month, 9.8% in six month, 
32.7% in 9 months, 53.3% in 12 month, 64.7% in 18 
month and finally 43.5% in 24 month had a weight 
below third standard NCHS percentile .This generally 
shows the worsening condition of weight gaining of 

 

 
Diagram 5) The proportion ratio of children below NCHS standard percentiles in 2004 to 2006. 
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the children as their age increased specially after 
adding additive food to the infant’s diet. Considering 
the severe poor economic condition of the region 
under study and parents’ low level of education (none 
had academic education)and also children being kept 
by disabled or les-able  people (disabled grandparents 
or adolescent sisters and brothers)or neighbors because 
their parents’ inevitable migration, can be considered 
as probable reasons for this severe drop in growth. In 
the studies made by Hop et al on Vietnamese children 
(12) Yong et al. in Hon Kong (13)  and Katto et al. In 
Japan (14) the delay in children’s weight gaining 
stated from 6 to 12 month and continued up to 24 
months of age. In the study made by Ferira et al made 
in 2006 on Brazilian rural children, all children below 
six months of age had a weight proportional with their 
age but 15.45of children between 6 to 12 months of 
age and 20% of 12-24 months of age had an 
inadequate weight against their age (15) some studies 
have shown that the weight or even height of urban 
children was higher compared to rural children. This 
can be due to reasons such as higher level of literacy, 
easier access to health and treatment services, easier 
access to complements and other required materials 
and things like that. In the study made by Engvin et al. 
in Vietnam, the weight of urban girls and boys 
between 3 months of age up to 12 months were 3.4 to 
4.1% respectively and 7.2 to 10.5 % higher than rural 
boys and girls. The height of urban newborn was a 
little higher than rural newborn (16). In the study made 
by Ghamkhar et al  made in Ahvaz none of the 
newborn children had a weight below third standard 
percentile but in their six months of age 0.8% of the 
boys and 1.8% of the girls , in 12 months of age, 1.7% 
of the boys and 4.1% of the girls, in 18 months of age , 
10.8% of the boys and 2.2% of the girls and finally in 
22 months of age 0.8 % of the boys and 7.4% of the 
girls had a weight below third percentile of 
standard(1). This is consistent with the results gained 
by this study from severe drop in growth from the age 
additive nutrition starts .However, the drop in weight 
gaining in their study was lower than the present study 
which can be due to reasons like the urbanization of  
community being studied, parents’ different levels of 
education,(In the said study 45% of the studied 
mothers had secondary or academic education) In the 
study made by Hajian et al., (2) made in rural regions 
of Babol, the range of weight under third standard 
percentile in children between 1 to 24 months of age 
was at least 0.55 and at most 4.3% which is sharply 
different from the  present study. The reasons 
previously mentioned such as low economic condition 
of the region being studied and parents’ low level of 
education can explain this difference. 

The findings of the study showed that 7.7% of 
the newborn, 5.8% in first month of age, 15.7% in six 

months of age, 16.3% in their 18 months of age and 
26.1% in 24 months of age had a height below third 
NCHS standard percentile. Obviously, the least 
difference of weight with third standard percentile is at 
birth. Then gradually the inappropriate growth in 
height increases. In Ferira et al short stature compared 
to age did not exist in children below six months of 
age. But in ages between 6 to 12 months, it was 30.8% 
and in 12 to 24 months of age it was 20.8% (15). In the 
study made by Lorenko et al. made on urban Brazilian 
children in Amazon region, 19% of the children at 
birth to 5 months of age and 8.5% of the children in 
12-23 months of age had short stature compared to 
their age but the children between 6 to 12 months of 
age had a height fit for their age(17). Since in the said 
studies, the height parameters are considered in 
relation to age, it is not possible to have a suitable 
comparison with the community being studied in the 
present study made according to NCHS standard 
percentiles. In another study made by Kangsim et al on 
Chilean children, only 3% of one –year old children 
had a height lower than fifth standard percentile(18). 
This is highly different from the present study. In the 
study made by Ghamkhar et al the number of children 
below third standard percentile in height evidently 
increased with increase in age. As 2.2% of the 
newborn boys and 1.2% newborn girls and in six 
months of age 1.7% of the boys and 10% of the girls , 
in 18 months of age , 4.7% of the boys and 13.5% of 
the girls had a height below third NCHS standard 
percentile(6). Showing a drop in height growth similar 
to the present study. However, this drop is sharper in 
the present study which can be due to reasons like 
financial affordability, level of education and different 
weight and head circumference at the time of birth. 
The study findings indicate a better condition of the 
children being studied from size and growth of head 
circumference as 7.7% of  the newborn children had a 
circumference below third standard percentile .This 
amount reached 5.8%, 3.9% , 4.1% , 2.2%  and 6.35 in 
first, six , 9, 12 and 18 months of age. In the study 
made by Bolurian et al made on children below one 
year of age in Sabzevar, the head circumference of 
14% of the children was below NCHS third 
standard(19).  In the study made by Namakin et al on 
children 1-24 months of age in Brigand, the head 
circumference percentile of the children being studied 
conformed to NCHS percentiles (20).  
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Abstract: Business process in organization are defined as set of connected operations which have determined start 
and end, definitive purpose and created certain additive value for organization. Thus, modeling business process and 
developing it has significant importance on changing organization structure and turning them into the successful 
one. As Petri Nets are strong modeling tool and have graphical and formal base, we model workflow using Petri 
Nets. Furthermore, in this paper, we discuss workflows merging and offer a method for merging business process. 
This leads to decrease in cost and time in large organizations. However, if merge be correct, as there is no official 
investigation about correctness of merging operation, thus in this paper we aim to present an algorithm using 
vicinity matrix in order to determine correctness of merging operation.  
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1. Introduction 
    Processes are set of integration operations which 
follow definitive and unique purposes and provide 
facilities for organizations. In recent years, modeling 
business process and developing it has became one of 
important strategies for changing organization 
structures and turning them into the successful 
organizations with high competition potential.  
Business process is set of horizontal processes which 
are joined to perform various basic actions through 
them output of related organizations are made. In 
fact, a business process is net of active connections 
and well-defined buffers and superior communication 
which use resources for turning inputs into outputs in 
order to satisfy customer demands and get their 
agreement. 
   A comprehensive approach in direction of business 
process should record a business process, provide 
required tools for identifying bottlenecks and bind 
points and analyzing them, and finally improve 
business process based on determined purposes. 
Successful modeling business process depends on 
choosing appropriate technique for analyzing 
workflow. 
   In this paper, we use Petri Nets as a modeling tool, 
because it displays a process in graphical and formal 
method and allow us to analyze with more details. 
For agile business operation, modern corporations 
must make frequent business process changes as well 
as organizational changes through merges and 
acquisitions. For example, in 2001, Hewlett-Packard 
Company and Compad Computer Corporation were 

merged. The company merged offers set of 
production and services in IT industry and saved cost 
using merging operation has estimated 2.5 billion 
dollars in year [6]. Important problems have created 
for large companies through merging. One of these 
problems is recognizing correctness of merging 
operation, cause if merging be incorrect, not only 
leads to decrease in cost and time, but also increase 
them. Thus, in this paper we aim to present new 
algorithm for recognizing correctness of merging 
operation. Idea of this algorithm has derived from 
vicinity matrix, due to having mathematical basic, is 
easy implementations and understandable. We could 
evaluate correctness of operation before perform 
merging operation using this algorithm and save in 
cost and time. As this is new trend, many of merging 
operations don’t save cost and time, and even 
increase them.  
The organization of this paper as follows:  
In section 2 we present related works. In section 3 we 
introduce basic workflow concepts. Then, in section 
4 we state mapping workflow concepts onto Petri 
Nets. In section 5 we will discuss merging workflow 
and merging methods. In section 6 we analyze 
merging operation and present an algorithm for 
recognizing correctness of merging operation. And 
finally in section 7 we will conclude our text. 
2. Related works 
   Successful modeling business process depends on 
available appropriate modeling method for analyzing 
workflow process. There are many analyzing 
methods, such as workflow diagram, dataflow 
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diagram, the integrated definitions of function 
modeling,   the extendible markup language (XML), 
Petri Nets, object-oriented methods, which are used.  
   In [1] workflow has implemented with UML 
activity diagram, also investigate the expressiveness 
and the adequacy of activity diagrams for workflow 
specification, by systematically evaluating their 
ability to capture a collection of workflow patterns.  
   In [7], BPMN introduced as new standard which 
has developed for modeling business process. This 
process has formulated in consensus of BPMI 
Notation working group members, which include 
main part of business process modeling society. 
BPMN has several advantages than UML: first, 
BPMN presents technique for modeling process 
current which is closer to underused method for 
business process modeling. Second, UML has steady 
and complete mathematical foundation which has 
designed for executive business language, while 
UML doesn’t have this advantage. 
As business on Internet needs that business partners 
exchange information about their business processes 
in an automated manner, thus authors in [2] has 
proposed the design for an exchangeable routing 
language (XLR) using XML syntax. XML 
(extendible markup language) is a means for trading 
partners to exchange business data, electronically. 
Also, XML could support describe workflow process 
schemas, which through it we could analyze 
correctness and performance of workflows described 
in XRL. 
As Petri Nets are an established tool for modeling 
and analyzing processes. One the one hand, they can 
be used as a design language for the specification of 
complex workflows. Also, Petri Nets theory provides 
powerful analysis techniques which can be   used to 
for verify the correctness of workflow procedures.  
   In [3] a last has implemented workflow concepts 
using Petri Nets.  
  In [4] workflow modeling methods such as Petri 
Nets, WFMC, UML, ANSI and EPC  have compared 
based on criteria such as formal basis, executability, 
ease visualization, etc. their Study showed that Petri 
Nets satisfied most of the criteria, and were therefore 
desirable.  
3. Basic workflow concepts 
Figure 1 shows that a workflow has three 
dimensions: (1) the case dimension, (2) the process 
dimension and (3) the resource dimension. 
Workflows are case-based, i.e. every piece of work is 
executed for a specific case. A case is the thing which 
needs to be processed by following the process 
definition. Examples of cases are a mortgage, an 
insurance claim, a tax declaration, an order, or a 
request for information. Each case has a unique 
identity and a limited lifetime [3]. 

 

 
 
 
 
 
 
In the process dimension, it is specified   which tasks 
need to be executed and in what order. A task is a 
logical unit or a generic piece of a work.  
In the resource dimension, the resources are grouped 
into roles and organizational units. 
We can visualize a workflow as a number of dots in 
the three dimensional view shown in figure1. Each 
dot represents either a workitem (case+resource) or 
an activity (case+task+resource). 
Since Petri Nets are a process modeling technique 
and the application is restricted to the first two 
dimensions, in this paper we focus on the first two 
dimensions. 
4. Mapping workflow concepts onto Petri Nets 
   In this section, first we introduce Petri Nets and 
then using it we present a definition for workflow 
net. Next, we illustrate workflow modeling using 
Petri Nets with an example. 
  Petri Net is a mathematical method for modeling 
and evaluating software productions, which first was 
introduced by Carl Adam Petri in 1962. Petri Net 
offers obvious and precious concepts and 
understandable graphical notations and many 
analytical techniques. Petri Nets are based on graphs. 
In fact, idea of graphs caused that Adam Petri 
achieved to Petri Nets models.  
  All constructs in a Petri Net can be demonstrated 
mathematically and furthermore, the formallism can 
illustrate cases by use of tokens that move through 
the net (Petereson, 1981). The use of these tokens 
therefore makes the net executable and very well 
adapted to simulation (Reisig, 1985). Now, we offer a 
formal definition for Petri Nets. 

Figure 1: A three dimensional view of a workflow 
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Definition (1) Petri Net: Petri Net structure have 
consisted five components of C= (P, T, I, O, M0) 
where: 
    - P denotes finite set of places; 
    - T denotes finite set of transitions; 
    - I denotes set of input functions for net    
transitions; 
    - O denotes set of output functions for net    
transitions; and 
    - M0 denotes initial state of net which determine 
number of tokens in places. Graphicalnotat ions 
consist three components for business process and 
now is a formal model for workflow (Van 1998, Dar 
Adlst [4]).  
Definition (2) Petri Net: a Petri Net is a triple (P, T, 
F): 

- P is a finite set of places, 
- T is a finite set of  transitions (P∩T=Ø) 

-  (P  is a set of arcs 

(flow relation) 
A place p is called an input place of a 
transition t if there exists a directed arc from 
p to t. Place p is called an output place of 
transition t if there exists a directed arc from 
t to p. We use •t (t•) to denote the set of 
input (output) places for a transition t. The 
notation •p (p•) have similar meanings. [3, 
5] 

Definition (3) workflow net (wf-net): a Petri Net P 
= (P, T, F) is a wf-net (workflow net) if and only if: 

i. PN has two special places: i and o. place i is 
a source place: •i = Ø. Place o is a sink 
place: o• = Ø. 

ii. If we add a transition t* to PN which 
connects place o with i (i.e. •t* = {o} and t*• 
= {i}), then the resulting Petri Net is 
strongly connected [3, 5].  
A Petri Net which models a workflow 
process definition is called a workflow net 
(WF-net) [3, 5]. 

4.1. modeling workflow whith Petri Net  
Tasks are modeled by transitions, conditions are 
modeled by places, and cases are modeled by tokens 
[3]. for example in figure 2 [3] models complaint 
handling process. 
An incoming complaint is recorded, then the client 
and the department affected are contacted (can be 
done in parallel), afterwards, the data are gathered 
and a decision is taken either (1) a compensation 
payment is made, or (2) a letter is sent. Finally, the 
complaint is filed.    
4.2. Routing of cases 
Describes the lifecycle of a case, i.e., which tasks 
need to be performed and in which order. we have 
four types of routing: 

- Sequential 
- Parallel 
- Conditional 
- Iteration   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2.1. Sequential routing 
Sequential routing is used to deal with causal 
relationships between tasks. Consider two tasks A 
and B .if task B is executed after the completion of 
task A, then A and B are executed sequentially [3]. 

 
 
 
 

Figure 3:  Sequential routing 

Figure2: modeling complaint handling as a Petri Net 
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4.2.2. Parallel routing 
Parallel routing is used in situations where the order 
of execution is less strict. For example, two tasks B 
and C need to be executed but the order of execution 
is arbitrary. To model such a parallel routing , two 
building blocks are used : (1) the AND-split and  (2) 
the AND-join [3]. 

 
 
 
 
4.2.3. Conditional routing 
To model a choice between two or more alternatives 
we use two building blocks: (1) the OR-split and (2) 
the OR-join. Figure 5 [3] shows the situation where 
task A is followed by either task B or task C, i.e., a 
choice is made between B and C. 

 
 
 
 
 
4.2.4. Iteration routing  
In the figure 6[3] task B is executed one or more 
times. 
 

 
 
 
 
5. Workflow merging 
In this section, we introduce workflow merging 
concepts and type of merging methods. 
5.1. Concepts of workflow merge 
We define workflow merge as the process of 
combining one workflow schema into another and 
removing redundant steps but keeping all necessary 
ones [6]. 
Definition (4) Workflow Merge. When a WF-net 
PN′ = (P′, T′, F′) is combined with another WF-net 

PN = (P, T, F), we call the process a workflow 
merge, if and only if: 
 
(i) The result is a new WF-net PN″ = (P″ ,T″ ,F″) 

(ii) T″ T T′ 

(iii) P″ P P′ Pm (where Pm are new merge points) 

(iv) F″ F  F′  (T″×Pm)  (Pm× T″) 

We call the merge function as Merge (PN, PN′), and 
we call PN the primary WF-net and PN′ the 
secondary WF-net. 
According to condition (ii), the merged workflow 
should not involve any new tasks that are not in the 
merging workflows; condition (iii) ensures that only 
result merge points can include new conditions; 
condition (iv) states that dependencies in the merging 
workflows should be compliant with the ones in 
merged workflows [6]. 
Definition (5) Merge Point. When a primary WF-
net, PN′= (P′, T′, F′), is merged with a secondary 
WF-net, PN= (P, T, F), and the merged workflow is a 
WF-net, PN″= (P″, T″, F″) a place node such as 

p PN, p′ PN′ or pm PN″ is called a merge point, if 

and only if: 

(i) If p PN PN″, t such that t   t  

PN′, or 

(ii) If p′ PN PN″, t such that t   

t  PN, or 

(iii) Pm  PN  PN  

The place nodes where two merging workflows, say 
wf1 and wf2, are connected are called merge points. 
Merge points are always in pairs and they are noted 
as (p/p′) which means that p′ from wf2 will merge 
with p from wf1 [6]. 
For example, Fig. 7[6] depicts a merge function 
Merge (PN, PN′), and the merged workflow is PN″.  
Because, in a Petri Net, two place nodes (such as p2 
and p0′) cannot be connected directly without a 
transition node in between. 
By eliminating redundant nodes (p2) and auxiliary 
node (tx) we can reduce PN″ into PN'''. This is a 
workflow simplification step. We will explain it in 
next section. 
5.2. Type of workflow merging 
Whereas workflows have basic process patterns, such 
as sequential, parallel, conditional, and iterative. In 
basic merge situations, we assume that two merging 
workflows contain a single pattern in the merged 
workflow and two pairs of merge points: A pair of 
beginning merge points and a pair of ending merge 
points. within this condition we define sequential, 
parallel, conditional, and iterative workflow in. In 
more complex situations, a merged workflow may 

Figure 4: Parallel routing 

Figure 5: conditional routing 

Figure 6: Iteration routing 
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contain multiple merge points. However, a complex 
merge can be represented by combining simple 
merge patterns. 
 

 
 
 
 
 
Definition (6) Sequential merge. When two 
workflows, PN and PN′, merge at merge points 
(p1/p1′, p2/p2′), if p1 is replaced by p1′ and p2 by 
p2′, it is a sequential merge. The tasks or steps of PN 
between p1 and p2 are replaced by the steps in PN′ 
between p1′ and p2′. In general, no new place nodes 
are created in a sequential merge [6]. 
There are two types of sequential merges: 

1. Replacement merge   2.Insertion merge.  
Fig. 8[6] shows a replacement—Merge_Seq (PN, 
PN′, p1, p0′, p2, p1′) where t2 is replaced by t1′.  
Fig. 9[6] shows an insertion—Merge_Seq (PN, PN′, 
p1, p0′, p1, p1′) where, in the primary workflow, 
place p1 is both the start place and the end place. 

 
 
 
 
 
A sequential merge involves two steps: initial merge 
and simplification. 
In the first step, the merging workflows are combined 
through two pairs of auxiliary-node sets at the 
merging points. In Fig. 8, an auxiliary node, tx, is 
connected to the merge point, p1, while another 
auxiliary node tx′ is connected to p2. As discussed 
above, the auxiliary transition nodes are required to 
connect two place nodes in a Petri net. Between the 
auxiliary node is the merge region of PN′. The use of 
the auxiliary nodes in the merge guarantees a 
sequential relation between the merging workflows. 
To simplify and make the workflow nets concise, we 
need to eliminate the redundant nodes and auxiliary 
transitions. 
 

Fig.7. Workflow merge example. 
Fig.8.Replacement Merge. 
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In both Figs. 8 and 9, PN″ represents the result of the 
initial merge and PN''' is the result after 
simplification. It is easy to see that PN″ and PN''' are 
equivalent. However, because the auxiliary nodes are 
not essential in the final merge result, we provide an 
algorithm that obtains the merged workflow without 
involving any auxiliary nodes. 
Algorithm (1) Merge_Seq[6]. 
Algorithm Merge_Seq(PN,PN′,p1,p1′,p2,p2′) 
1. Remove p1, the arcs after p1, and the arcs before 
p1′. 

2. Connect p1 to p1′ (i.e., connect the input 

transitions of p1 to p1′ with new arcs). 

3. Remove p2, arcs before p2, and arcs after p2′. 

4. Connect p2′ to p2 (i.e., connect all input 

transitions of place p2′ to the place p2 with new arcs). 

5. The process that contains p1′ and p2 is the merged 
workflow. 
Definition (7) Parallel Merge. When two workflows 
PN and PN′ merge at merge points (p1/p1′, p2/p2′), 
if, after the merge, p1 and p1′ construct an AND-split 
and p2 and p2′ construct an AND-join, it is a parallel 
merge, i.e., PN and PN′ have been connected at 
points p1/p1′ and p2/p2′, in parallel. In general, no 
new place nodes are created in a parallel merge. 
Algorithm (2) Merge_Par[6]. 
Algorithm Merge_Par(PN, PN′, p1, p1′, p2, p2′) 

1. Remove the arcs before p1′ and connect p1 to p1′. 

2. Remove the arcs after p2′ and connect p2′ to p2 . 

Parallel merges are used when the causal order 
between the merging workflows is not relevant. Fig. 
10 [6] illustrates a parallel merge where the order of 
tasks t2 and t2′ is not relevant. 
 

 
 
 
 
Definition (8) Conditional Merge. When two 
workflows PN and PN′  merge at merge points 
(p1/p1′, p2/p2′), if p1 and p1′  construct an OR-split 
and p2 and p2′  construct an OR-join, it is a 
conditional merge, i.e., PN and PN′  have been 
connected at points p1/p1′  and p2/p2′  with 
additional conditions. A new place called a condition 
place will be created in a conditional merge [6].  
 

Fig. 9. Insertion Merge. 

Fig.10.Parallel Merge. 
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Fig. 11[6] is an example of a conditional merge, 
Merge_Cond(PN, PN′, p1, p1′, p2, p2′, C). In the 
merged workflow, p1 and p1′ are merged into a new 
place called p1″ that contains conditions for choosing 
between tasks t2 and t2′. Because the transitions after 
place p2′ are not included in the result, the conditions 
in p2′ are useless in the merged workflow. Therefore, 
the merge point of the secondary merging workflow 
is removed. 
Algorithm (3) Merge_Cond[6]. 
Algorithm MergeCond(PN, PN′, p1, p1′,p2, p2′, C) 

1. Remove the arcs before p1′, and connect p1′  to p1. 

2. Remove the arcs after p2′, and connect p2′ to p2. 

3. Modify the conditions in p1 according to new 
choice conditions C and p1′. 
Definition (9) Iterative Merge. When two 
workflows PN and PN′ merge at merge points 
(p1/p2′, p2/p1′), if p1 and p2′ construct an OR-join 
and p2 and p1′ construct an OR-split, it is an iterative 
merge, i.e., PN and PN′ have been connected at point 
p1/p2′ and p2/p1′ with additional conditions. A new 
place will be created in an iterative merge [6]. 
Algorithm (4) Merge_Iterative[6]. 
Algorithm Merge_Iterative(PN, PN′, p1, p2′, p2, p1′, 
C) 

1. Remove the arcs before p1′, and connect p2 to p1′ . 

2. Remove the arcs after p2′, and connect  p2′ to p1. 

3. Modify the conditions in p2 according to the new 
choice conditions C and original conditions in p2. 
Fig. 12[6] is an example of iterative merge, 
Merge_Iterative (PN, PN′, p1, p2′, p2, p1′, C). In the 
merged workflow, p2″ is a new place that contains 
conditions for choosing between tasks t3 and t4. 
Definition (10) Complex Merge. When two 
workflows PN and PN′ merge at more than two pairs 
of merge points, it is called a complex merge. A 
complex merge may involve multiple merge patterns 
[6]. 
 

 
 
 
6. Workflow Merge Analysis 
Above we discussed various types of functions or 
operations for merging two workflows. However, 
without properly chosen merge points and merge 
functions, two merging workflows cannot yield a 
sound result, even a syntactically sound one. 
Fig. 13[6], Merge_Seq(PN, PN′, p4, p6′, p7, p1′), 
gives an example of an unsound merged workflow 
because node p5, after the merge, becomes dangling, 
and the whole workflow, PN″, is ill structured. 
If a workflow merge yields a correct result, we call it 
a sound merge. On the other hand, in some situations, 
two workflows cannot be merged correctly, and we 
call such merges unsound.  Fig. 13 shows an unsound 
merge. 

Fig.12.Iterative Merge. 

Fig.11.Conditional merge. 
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Definition (11) Merge Region. When two 
workflows PN and PN′ are merged at merge points 
(p1/p1′, p2/p2′), by the operation merge (PN, PN′, p1, 
p1′, p2, p2′), the sub-process between p1 and p2 (or 
between p1′ and p2′) is called a merge region. The 
merge region for a merging workflow, say PN (or 
PN′), can be obtained through the following 
algorithm: 

1. Remove p1 and p2  (or p1′ and p2′ ). 

2. The sub-process that contains merge points p1 and 
p2 (or p1′ and p2′) is the merge region for the 
merging workflow PN (or PN′). 
Theorem. If the merge regions of two merging 
workflows are structured WF-nets, the merged 
workflow constructed with sequential, parallel, 
conditional, and iterative merge functions is 
structured too [6]. 
By choosing a proper merge point, we can change an 
unsound merge to a sound one. In Fig. 14, 
Merge_Seq(PN, PN′, p3, p1′, p5, p2′) results in PN″, 
which is not well-structured. If we change a merge 
point of PN from p5 to p4—thus, Merge_Seq(PN, 
PN′, p3, p1′,p4 ,p2′), the new result PN''' is well-
structured and sound. 
  Algorithm (5): Merging Correctness Detection. 
Merging Correctness Detection Algorithm (PN, PN′, 
p1, p1′, p2, p2′) 

1. t = p1 ; 

2. t′ = p2  ;  

3. t″=  p1′ ; 

4. t = p2′  ; 

5. n1 = number of output arcs t; 
6. n2 = number of input arcs t′;   
7. n3 = number of output arcs t″; 

8. n4 = number of input arcs t ;   

9. if (n1≠n2) then incorrect merge; 
10. else if (n3≠n4) then unsound merge; 
11. else correct merge; 

 

 
 
 
 
 
 
   In this algorithm, with considering number of 
output transition arcs before merge start point and 
number of input transition arcs after merge end point 
in each merge workflow, we could find out that 
whether our merge region is well-structured or not, 
and if it leads to sound merge or not. 
   For example consider figure14. In PN workflow, 
number of output transition arcs before merge start 
point (t1) is equal 2, whereas number of input 
transition arcs after merge end point is equal zero 
(there is no transition). Thus, merge region is not 
well-structured. Now if merge region is changed to 
(P3/P4), as you can see, because number of output 
transition arcs before merge start point (t1) is equal to 
the number of input transition arcs (t4), therefore 
selected merge region well-structured and would be  
sound   result merge (PN'''). 
 For convenience it could be used vicinity matrix, 
such that for highlighting output arc from each 
transition we could create a vicinity matrix, in which 
rows indicate transitions and columns show places. If 
there is an arc from one transition to a place, 

Fig.13.An unsound merged workflow. 

Fig.14. Example of choosing a proper merge point. 
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corresponding element in vicinity matrix is equal one 
and otherwise is zero. Last column (SO) indicates 
sum of output arcs from each transition. Similar to 
above technique, we create a vicinity matrix for 
determining number of input arcs towards inside of 
each transition. If there is an arc from one place to an 
transition, corresponding element in vicinity matrix is 
equal one and otherwise is zero. Also, last column 
(SI) denotes sum of number of input arcs towards 
inside of each transition. For example consider 
figure15 shows vicinity matrix PN for figure 14. As 
SO value in t1 transition equal to SI value in t4 
transition, then PN''' merge is correct. 

 
 
 
 
 
 
     As another example, we explain sample of sound 
merge in hotel management system in figure 16. 
  Suppose that workflow of  room delivery in at a 
hotel is such that a customer receive his key room in 
return for paying stay cost. Here we have two 
workflows for paying stay cost. In first workflow, 
customer has his travel expenditures with himself and 
pay cost of his room directly. In second workflow, 
customer has credit card for the security reasons and 
as there is no ATM system in the hotel, customer has 
to receive money from an outside ATM and then 
deliver it to hotelier and receive his key room. After 
opinion sampling from hotel customers, hotel 
managers found out that for those customers who 
highly care about security problems create new 
workflow, by which instead of receiving money from 
an outdoor ATM, place an ATM in the inside of hotel 
through it payments directly deposit to hotel account. 

In figure 16 we illustrate example of replacement 
workflow merge, in which merge points should be 
selected correctly. If our merge be as: 
 Merge_Seq(PN, PN′, “statement payment”, 
“statement payment” ,“statement has paid”, 
“statement has paid”) 
Merge is sound, since “statement delivery” transition 
has two outputs and “key room delivery” has two 
inputs. According to the algorithm these two are 
equal and so merge is sound.  

 
 
 
 
 
 
7. Conclusion 
   In this paper we used Petri Net for modeling 
workflow, because: (1) a workflow process specified 
in terms of a Petri Net has a clear and precise 
definition; (2) Petri Net are a graphical language. As 
a result, it could be learned easily and intuitively; (3) 
Petri Net support all the primitives needed to model a 
workflow process; (4) Petri Net has rigid 
mathematical basic; (5) Petri Nets have marked using 
many analyzing techniques. These techniques can be 

Fig.15.vicinity matrix. 

Fig.16.Example of sound merge in hotel management 

system. 
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used to prove properties (safety properties, invariance 
properties, deadlock and etc). (6) Petri Net provide an 
independent framework for modeling and analyzing 
processes. Moreover, we discussed about workflow 
merge and all types of merge methods, which lead to 
decreases in cost, time and increase in throughput of 
huge organizations in the case that merge operation 
be sound. Merge operation would be sound if two 
selected merge region be well-structured. Merge 
points are effective in determining being well-
structure of merge region, so by selecting suitable 
merge points created merge region would be well-
structured and thus our merge is sound.         
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Abstract: Hydraulic fracturing operations are used mainly where the reservoir rock near the well is damaged or 
reservoirs with low permeability. In the fractured reservoir where the reservoir contains fractures and tracks, in order 
to connect them to each other, the rate of production should be increased. In this study, a hydraulic fracturing 
operation in fractured reservoir is investigated. 10 wells for this study with a different distribution of natural 
fractures are evaluated. Hydraulic fracturing operation in the wells with different length and aperture opening can be 
applied in any case; the impact of each of these two parameters can be evaluated on production. As we will see in 
reservoir with a low natural fracture, hydraulic fracture length should be having more and in reservoir with high 
density from natural fractures, hydraulic fracture height has an important role on the production rate. 
[Jaber Taheri Shakib, Abdolvahed Ghaderi and Abbas Abbaszadeh Shahri. Analysis of hydraulic fracturing in 
fractured reservoir: interaction between hydraulic fracture and natural fractures. Life Sci J 2012;9(4):1769-
1777] (ISSN:1097-8135). http://www.lifesciencesite.com. 269 
 
Keywords: Hydraulic Fracture, Length, Opening, Natural Fracture, Production Rate. 
 
Introduction 

From the point of oil and gas engineering and 
exploitation of hydrocarbon reservoirs, increased 
productivity in the wells, especially in wells with low 
permeability or damaged wells is one of the main 
goals. Different ways to increase productivity of wells 
has been presented that can improve the performance 
of wells. The most important methods of improving 
productivity of wells, effect on the reservoir rock 
physics which is trying to improve the physical 
structure of reservoir rocks. Among the most important 
of these methods can be used to create artificial 
fractures in the reservoir rock. One common method to 
motivate the wells is creating artificial fractures and 
Proper use of this method can improve the 
permeability of reservoir rocks and thus can play an 
effective role in improving productivity of the wells. In 
hydraulic fracture, fractures from the wall are created 
to make the wells producing oil or gas.  
The problem of crack deviation at natural cracks or 
faults has been widely investigated numerically 
(Zhang and Jeffrey 2006, 2008; Thiercelin and 
Makkhyu 2007). There are several numerical 
techniques that are proposed to model such 
complicated process, some of them are based on finite 
element method ( Zhang and Ghassemi , 2010), others 
are based on combining analytical and numerical 
methods (Weng et al. 2011).  However, a 
comprehensive analysis of how different parameters 
influence the fracture behavior has not been fully 
investigated to date. An understanding of the main 
physical criteria during the interaction of a hydraulic 

fracture with pre-existing discontinuities plays an 
important role in prediction of the propagation 
scenario (D. A. Chuprakov et al., 2010). Hydraulic 
fracture length and height are parameters that affect 
the operation of hydraulic fracturing. In reservoirs with 
different natural fracture from point of fractures 
density and their makeup which hydraulic fracture 
with which features be applied to be the best possible 
operating efficiency, it will be very important and 
efficient, as far as the economic discussion of the 
operations are heavily influenced. Therefore, these two 
parameters are essential to successful operation of 
hydraulic facture. In this study, two parameters in 10-
well hydraulic fracture length and height indifferent 
natural crack density is studied. In each well, 
Hydraulic fracture with different length and height can 
be applied and the flow rate is checked at every stage 
of production. Here it is trying to influence the length 
and height of hydraulic fracture at fractured reservoir 
analysis and impact of each on the operations will be 
discussed. 
 
Direction of hydraulic fracture 

In terms of rock mechanics to create an 
artificial fracture in the rock can be expressed as: Each 
type of stone formation in general the amount of power 
(strength), which depends on rock structure, 
compaction of the cement stone. Forces that tend to 
hold the stones together are include Stress on the rocks 
and strength of stones. When the well is filled with 
fluid and the pressure of the fluid is left on the surface 
fluid pressure in the reservoir rock increased. 
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Hydraulic pressure should be applied equally in all 
directions. If the pressure is increased to the extent that 
the force of this pressure is created, impose any 
additional amount of pressure causes the rock fractures 
and gaps to be created. The extent of fractures with 
respect to the fluid pressure that is caused by fluid 
injection can be controlled. When a stone is placed 

under pressure the broken line is formed together with 
the main stress maximum principle maximum stress 
and minimum main stress is perpendicular. With the 
information from the field, the main stress 
distributions around the every 10 wells are studied and 
direction of forming the hydraulic fracture is given in 
Figure 1. 
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Figure1. Direction of forming the hydraulic fracture base on distribution of main stress around the wells 

 
Model description  
       Block size for all wells in a block is 20 * 20 m 
that the Well is located in the middle of the block. 
With data from cores and logs Status of natural 
fractures around the wells are simulated with a 
distinct element code. The main point is that in this 
simulation only fractures that are connected at least 
with a more natural fracture is shown. In other words, 
if a natural fracture is not connected to any other 
fracture, it is not shown. After determining the 
direction of the hydraulic fracture, hydraulic 
fracturing operation with different length and 
opening is done in each well. All 10 wells in the 

study, fractures length of 2 meters started and in each 
stage, 2 meters long will be added to hydraulic 
fractures that block size is equal to the crack length 
reaches 20 meters. But height or aperture of hydraulic 
fracture in each well is almost a different choice. 
Schematic of the applied hydraulic fracture length of 
20 meters in each well and Statuses of natural 
fracture around each hole can be seen in Figure 2. On 
the wall of well a group of nodes are defined to 
measure the flow of production. In this model it is 
assumed the flow source is only natural fracture of 
reservoir. 
 

 

 

 

 
Figure 2. Natural fractures position around the wells and hydraulic fracture operation with 20 m long in wells  
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Analysis Results 
Well #1, the hydraulic fracture is located in 

an area that high concentration of natural fracture are 
exist, but on other side we can see a few number of 
natural fractures. Since production is only from 
natural fractures that are connected to gather and 
finally connect to well, In this case the result is 
almost the most productive part of the fractures will 
be more connected to the wells that this matter can be 
seen in figure 3. In well #2, in some parts that near 
the well there is a small number of natural fractures 
but well away from the wall gradually becomes 
greater number of fractures. So, hydraulic fracture 
with low length and high height cannot increase the 
production. Better words, when the hydraulic fracture 
length is reduced in such an environment, the fracture 
created by adding height cannot affect, but when the 
length of hydraulic fracture will increase that reach to 
such an environment with high density, In this case 
add height can affect the production severely which 
is shown in figure 4. Hydraulic fracturing operation 
in well #3 will apply in direction that the distribution 
of natural fractures are same, and a few number of 
natural fractures disconnected by hydraulic fracture 
and connected to well. Production flow chart at well 
No. 3 when hydraulic fracture applied is given in 
Figure 5. As can be seen when the hydraulic fracture 
equal to 2, 4 and 6 meters, the production in different 
aperture is the same. If the area that these lengths of 

hydraulic fractures are located there considered 
carefully, Can be seen that the hydraulic fracture is 
located in a region almost intact virgin and increased 
to 6 meters in length practically does not interrupt the 
natural fracture. With increasing length of hydraulic 
fracture more normal fracture will connect to well. If 
the chart is accurate, this conclusion can reached that 
the length can play an important role. And production 
shows more sensitivity to length and after opening 
approximately 200 micrometers, with increased 
production of this parameter is almost constant.  
 

 
Figure 3. Current status between the natural fractures that 
connected to hydraulic fracture in the areas of reservoir in 
well #1 

 

 
Figure4. Production flow rate in hydraulic fracture with different length and height in well #2 

 

 
Figure5. Flow chart of production with different length and height of the hydraulic fracture in well #3 

 
`Well  #4 is established in the same 

situation, that mean the direction of hydraulic 
fracture in some area of reservoir will extended that a 
few number of natural fracture connected to that 
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reservoir, therefore the length should be increased 
and so that because of that with increasing of natural 
fracture then hydraulic fracture reach the best results. 

In well #5 we have the different situation, 
because this well is located in reservoir with many 
natural fractures. In such a situation by increasing the 

length of hydraulic fracture more natural fractures 
can connect to the well. Flow diagram of production 
of these wells (Figure 6) also shows this significant 
point that with increases of length and hydraulic 
fracture aperture production is also increase. 

 

 
 
Figure6. Flow diagram of production varies with the length and height of hydraulic fracture in wells #5 
 

In well #6 the density of natural fractures 
near the wells are numerous and in more distant areas 
is less. Figure 7 shows the Flow chart of the 
production in well #6 with applies of hydraulic 
fracture. In the hydraulic fracture with length of 4 m, 
because of no natural fracture related to hydraulic 
fracture thus Production is equal to the length of 2 m. 
When hydraulic fractures in the reservoir is extended 
Reach up to 12 meters long, effectively increasing the 
height of the fracture so that should not impact on 
production levels and is often ineffective. Expected 
with increasing of length due to more relationship 
natural fracture and hydraulic fractures the 
production should increases and this increase will be 
more with adding more apertures, but this is not. 
Perhaps it could be justified so that the hydraulic 
fracture with length of 12 m that are near the wells 
connect to well and on other hand these fractures are 
related to each other, is only part of its fluid exchange 
to Hydraulic fracture and other parts exchange in 
their fractures and may be in communication with 
nearby wells increase the production by themselves 
not by hydraulic fracture. Figure 8 shows that this 
phenomenon better. When the hydraulic fracture 
length exceeds 12 meters again increasing of aperture 
shows its influence and will affect the production. 
This effect can probably find a connection to the 
natural fractures in intervals that are located far away 
from well with hydraulic fractures. 

In well #7 we have the same condition.  In 
this well when the hydraulic fracture of fractures 
related to the well passes, in other mean, reaching 

over 12 meters long and when is connected to other 
natural fracture will have more effect on production. 
As can be seen in Figure 9, along with hydraulic 
fracture to 16, 18 and 20 meters and the aperture 
effect will be more. This is because the fracture in the 
non-connected and more wells are connected through 
a hydraulic fracture. 

Wells 8 and 9 as wells 3 and 4 have similar 
condition however those more natural fractures are 
around this well and hydraulic fracture which 
expands in main direction makes more cuts. Thus 
both the length and the aperture can be effective in on 
this two production wells. In well no 8 when 
hydraulic fracture is near the well that full of natural 
fracture and also increase of height for fracture had 
no effect on production (figure10). But the point here 
is that it should be noted that when the hydraulic 
fracture is connected to high-density area (Higher 
than 12 meters in length) Add the fracture height, 
strongly enhances the production. In fact, because of 
relation between natural hydraulic fracture and 
natural fracture, adding height to the hydraulic 
fracture by high capacity of this natural fractures that 
are connected be compensated. Flow diagram of well 
no 9 express this fact that if the hydraulic fracture in 
order that expands, communicate with a large number 
of natural fractures, by Increase of hydraulic fracture 
length, height can be increased (Figure 11). When the 
gap length can be increased in such an environment, 
the increase in the production flow sensitivity is 
higher than the hydraulic fracture aperture. 
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 Figure7. Flow chart of production varies with the length and height of hydraulic fracture in well #6 
 

 
Figure 8. The status of flow between the natural fractures near the wells associated with hydraulic fractures in well #6 

 

 
Figure9. Flow diagram of production varies with the length and height in hydraulic fracture of well #7 

 

 
 

Figure10. Flow diagram of production varies with the length and height of hydraulic fracture in well #8 
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Figure11. Flow diagram of production varies with the length and height of hydraulic fracture in well #9 
 

A hydraulic fracturing operation in the well 
#10 is such that the distribution of natural fractures in 
the both sides different. Flow diagram of the 
production of this well is given in Figure 12. When 
the hydraulic fracture connects to a large number of 
natural fractures that are far from the well, both 
length and aperture have effect on the production. 
During the 10-meter to the higher length, hydraulic 
fracture connection to the natural fractures become 
more production also increased due to increase of 
aperture and length. This phenomenon can be 
explained such that when a hydraulic fracture contact 

to the area with a large accumulation of natural 
fracture that are far from the well, Due to lack of 
communication or poor communication this fractures 
with each other and also with the wells, their current 
capacity are exchange with hydraulic fracture and 
this causes the increased aperture is offset by the 
exchange of high flow (Figure 13). Maybe if the 
other hydraulic fracture, that natural fracture in the 
low-density area expands, the high concentration of 
natural fractures indicate more sensitivity of 
production rate. 

 

 
Figure12. Flow diagram of production varies with the length and height of hydraulic fracture in well #10 
 

 
Figure13. Status of the natural fracture flow that far away the well with hydraulic fracture in well #10 
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If well #3 as well in orders that it hydraulic 
fracturing operation expands in that direction that 
lowest number of natural fractures are interrupted by 
hydraulic fractures I.e. the applied area hydraulic 
fracture with low density of natural fractures and 
Well #5 as well, with high density and nearly 
uniform in the hydraulic fracture is considered, so, 
sensitivity analysis can be performed in these two 
wells to check the length and height of hydraulic 

fracture on production rate. By coding in matlab 
software diagram of the two wells is given in Figure 
14. Clearly, in well #3 the number of fractures in 
hydraulic fractures path are low, and also the length 
play an important role and adding in aperture to the 
fracture has very little effect on production. In well 
#5 the height of hydraulic fracture has more effect on 
production. These results show qualitative agreement 
with field results (e.g. Z. Zaho et al., 2005). 

 
 

 

 
 

Figure14. Effect of hydraulic fracture length and height on production flow in wells 3 and 5 
 
Conclusion 
According to the performed analysis, obtained results 
can be summarized as the following:   
 In fractured reservoirs, mainly if the hydraulic 

fracture expands in direction that more natural 
fractures will connect to well, in this case the 
efficiency will go up. 

 In fractured reservoir with low natural fracture, 
the fracture must be applied with great length 
and by connecting greater number of natural 
fracture to well, the production will increase. 
And in this situation by adding to the height of 
hydraulic fracture practically will not be 
acceptable on production flow. 

 In fractured reservoirs which have natural 
fracture with high density the hydraulic fracture 
must be apply with more conductivity in 
reservoir that it need more aperture in hydraulic 
fracture. In such a reservoir due to relation 
between natural fractures and conducted 

fractures, we can see more influx to fracture. 
And adding to the height of hydraulic fracture 
the flow capacity of this hydraulic will rises. 
That with this increase of capacity due to high 
flow exchange of natural fractures can be 
compensated. 

 If the areas around the well contain many 
natural fractures expansion of hydraulic 
fractures in such an area would not be very 
successful and also low increase of production 
is due to length and add height to the hydraulic 
fracture has no effect on production. 

 The most efficient mode of operation of 
hydraulic fracturing occurs when the hydraulic 
fracture can connect the natural fracture to well 
that are far from well. If these numbers of 
natural fractures are high or other hydraulic 
fractures that are far from the well have a 
contact with high density area, so increase in 
aperture can have extreme effect on production. 
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Abstract: Preterm labor is important in a predication of neonatal mortality. In united state of America it's relieved 
that the mortality rate of neonates has direct relation with frequency of low birth weight neonates and preterm labor. 
Neonates mortality and sever morbidity or both, before 26 th weeks of pregnancy occur in most of neonates and 
before 24 th. weeks of pregnancy occur approximately in all of them. It is prominent that prenatal care cost 
considered as national cost, for this reason frequent studied design to decrease this costs, neonatal mortality and 
preterm labor. The aim of this study is to determine the relation between iron deficiency anemia and preterm labor 
and Lab finding in iron deficiency anemia and preterm labor too. In this study, at 2005 year, 200 pregnant women in 
Tabriz Al-Zahra and Taleghani OB hospitals with cooperation of Al-Zahra laboratory undergo a cohort and case 
control study, all women base on delivery type divided into two groups, one 100 women with term delivery and 
other 100 women with preterm delivery. Assessment of serum iron, total iron binding capacity (TIBC), Ferritin, 
hemoglobin and hematocrit were done in all women before delivery. Within the main part of study, we determine 
the frequency of neonate's gender, weeks of pregnancy and age of mothers. In relation between delivery type 
(preterm or term) and serum iron, hemoglobin and hematocrit, we came out P_Value equal to <0.001, 0.004 and 
<0.001, respectively that show pregnant women with preterm delivery have low serum iron, hemoglobin and 
hematocrit in comparison with women with term delivery, but in relation between serum ferritin and TIBC P_Value 
was 0.987 and 0.930, respectively that had no statistical significance. In group with preterm labor, 62% of neonates 
were male and 38% was female. The major part of mother of this group is in third's decade of life. Respectively 
31%, 19% and 50% of mother with preterm labor had borne her neonate in 26-30, 31-33 and 34-37 weeks. It seems 
that relation between iron deficiency anemia in pregnancy and delivery type is deniable. However, to show its 
relation more studies must be performed in this field.  

[Nazli Navali. Assessment of relationship between Iron deficiency and preterm labor.  Life Sci J 
2012;9(4):1778-1781] (ISSN:1097-8135). http://www.lifesciencesite.com. 270 
 
Keywords: Species richness; beta-diversity; taxonomic diversity; forest 
 
1. Introduction 

Preterm labor is a major cause of infant mortality 
and morbidity .Due to unknown causes and 
mechanisms of preterm labor  the primary prevention  
is not always possible However some studies of has 
shown its association with the iron deficiency 
anemia(Scott, 2003). 

Iron is an essential element for all cells. In the 
lack of iron the production of the hemoglobin in 
erythroid cells will be interfered thus the transfer of 
the oxygen to the cells decreases 

Iron deficiency anemia is the most common 
cause of acquired anemia in pregnant women and it is 
seen in 15 to 25 percent of pregnancies .Iron 
deficiency is suspected when the mean corpuscular 
volume (MCV) of less than 80 mg/m2. 

According to Barker et al (1995) Anemia may 
cause cardiovascular disease in adulthood (Barker, 
1995) Kadyrov and colleagues (Kadyrov, 1998) have 
also provided evidence that maternal anemia can 
cause changes in the placental vascular structure with 
changes in the angiogenesis in early pregnancy. 

Scanlon and colleague have studied hemoglobin 
levels of mothers of neonates with preterm labor or 
neonates with intra uterine growth restriction in 
173031 pregnancies in 2000(Scanlon, 2000). the 
hemoglobin levels less than 2 standard deviation in 
12th week of pregnancy was associated with 1.7 fold 
of increased preterm labor however the high 
hemoglobin levels (more than 3 standard deviation) 
in the 12 -18 th. weeks of was associated with preterm 
labor with 1.8 fold of increased preterm labor. 
 
2. Material and Methods  

In a cross sectional case control study in 
gynecology department of Tabriz University of 
medical sciences, we studied the role of iron 
deficiency anemia in preterm labor of pregnant 
women. 

200 pregnant women divided into two groups 
randomly. Group 1 (term delivery, control group) and 
group 2(preterm delivery, case group) 

Women with obstetric complications such as 
multiple pregnancy, polyhydramnios, placenta previa, 
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diabetes mellitus and preeclampsia were not initially 
enrolled in the study groups. 

Before delivery, venous blood samples of 5 ml 
were collected from all patients and the following 
factors were studied: serum iron (SI), hemoglobin 
(Hg), hematocrit percent (Hct), total iron binding 
capacity (TIBC) and serum ferritin (SF). 

Iron and TIBC kits was made in ZistShimi 
company, and the normal ranges for the Iron in 
pregnant women was 40 -155 µg/dl, and the normal 
range for TIBC in the pregnant women was 220-450 
µg/dl. 

For quantitative measurement of the serum 
ferritin we used immunoassay method with the 
Ferritin kits made by RADIM company, the normal 
ranges of ferritin was 17-390 ng/ml for men,10-90 
ng/ml for premenopausal women and 10-150 ng/ml 
for menopause women. 

All the collected data was analyzed with SPSS 
software version 13 .we used independent sample t-
test for analyzing association between type of the 
delivery with the serum iron level, TIBC, serum 
ferritin and hematocrit, we also used chi square test 
for defining the neonate weight with maternal age 
and the delivery weeks . P value less than 0.05was 
considered significant, and it was assumed highly 
significant less than 0.001. 
 
3. Results  

In a case control study we studied 200 pregnant 
women in the form of two groups, group 1 100 
women with term delivery and group 2,100 women 
with preterm delivery. 

The mean serum iron in all studied cases was 
287.59 ± 308.19 µg/dl in the range of 22 -1361 µg/dl. 
The mean serum iron in women with term pregnancy 
was 407 ± 386.30 µg/dl and in women with preterm 
pregnancy was 168.18 ± 113.52 µg/dl which was 
significantly higher in women with term pregnancy 
(P<0.001). This indicates that serum iron level in 
pregnant women is a risk factor for preterm delivery. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chart 1. Gender of infants with preterm labor 
 

The mean TIBC level for all studied cases was 
111.61 ± 327.27 mg/dl, the mean TIBC level in the 
term group was 111.24 ± 362.65 mg/dl and the 
preterm delivery group was 111.98 ± 289.45 mg/dl 
,there was not significant difference between two 
groups in TIBC levels(P=0.987). 

The mean ferritin in the all studied cases was 
22.92 ± 2.0008 ng/ml .the mean ferritin levels was 
23.05 ± 22.99 ng/ml in the women with term delivery 
and 22.8 ± 16.6 ng/ml in the preterm delivery group 
which was not significantly different(p=0.930) which 
indicates no relationship between Ferritin level and 
type of the delivery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Chart 2. Frequency pregnancy age of patients with 

preterm labor 
 

The mean hemoglobin level in all the women we 
studied was 13.022 ± 1.15 gr/dl. The mean 
hemoglobin level in the group with term delivery was 
13.324 ± 0.94 gr/dl and in the group with preterm 
delivery was 12.69 ± 1.25 gr/dl. 

The mean hematocrit in all 200 cases was 39.80 
± 3.4 percent and the hematocrit mean level in 
women with term delivery was 40.5 ± 2.94 gr/dl and 
in the preterm delivery it was 39.1 ± 3.8 gr/dl which 
was significantly higher in the term delivery group 
(p=0.004). 

Gender of infants with preterm labor was shown 
in chart 1. Frequency pregnancy age of patients with 
preterm labor was shown in chart 2. 

In this study, infant sex, birth weight, maternal 
age, birth week, was found only in patients with 
preterm labor. Average age of the mothers with 
preterm delivery was 26.81 ± 5.38 years. The 
offspring of pregnant women with preterm labor 62 
baby boys and 38 baby girls that male to female ratio 
(M / F) in women with premature labor was 1/6 
respectively. Mean weight gain of preterm delivery, 
2054.1 ± 619.66 gr results suggest that the 
relationship between sex and birth weight of infants 
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was not significant (P=0.791). Relationship between 
sex and gestational age was not significant (P=0.543). 

 
4. Discussions  

The present study is designed to the 
measurement of parameters of the iron deficiency 
anemia in preterm delivery and its aim was the 
answer to the question that is there a relationship 
between iron deficiency anemia and preterm labor? 

Lieberman and colleague stated that in black 
women there is straight relationship between low 
hematocrit levels and the rate of preterm labor is also 
found that anemia is an indicator of nutritional 
deficiencies Anemia may be associated with fetal 
growth restriction (Lieberman, 1987). In our study 
there was a significant relation between the 
hematocrit level and the type of the delivery 

Klebanoff and colleagues examined the 
association between hematocrit and risk of preterm 
delivery, stated that the Incidence of preterm delivery 
in women was almost twice (adjusted odds ratio=1.9) 
(Klebanoff, 1991). 

In the study of Lu et al, it has been stated that in 
the first half of the pregnancy hematocrit (less than 
37%) is associated with the high incidence of the 
preterm labor in a weekly manner(Lu, 1991). 

The results of this study differ from the results of 
our study in the hematocrit level. in our study women 
with preterm labor had a low levels of hematocrit that 
can be due to the low population of our study and 
also this can be as a result that in our study only 3 
women with preterm labor had high levels of 
hematocrit and in the term delivery group 2 women 
had a high levels of the hematocrit. 

In the study of Murphy and colleague in Wales it 
has been stated that low levels of hemoglobin is 
associated with higher risk of the preterm labor 
(Murphy, 1986). 

In our study the women was not controlled 
exactly from the beginning of the pregnancy and 
blood sampling was done before the delivery. So we 
can not evaluate the association of anemia and 
hemoglobin levels and the type of the delivery and 
we can just state that women with preterm labor only 
have Low levels of hemoglobin and hematocrit. 

Scholl and colleague have studied that women 
with iron deficiency anemia is at the risk of preterm 
labor two times more than other normal women(odds 
ratio=2.66)while there was not a relationship between 
other causes of the anemia(Scholl, 1992). 

In our study all the factors associated with the 
iron deficiency anemia, especially serum ferritin 
levels are studied. But the women were not 
categorized upon the anemia, and they were divided 
into two groups upon their type of the delivery. As a 
result women with preterm labor had low levels of 

the hemoglobin and hematocrit, but the data was not 
meaningful about the serum ferritin and there was not 
a significant relationship. 

The ferritin levels were so similar in two groups 
of the delivery and there was not a significant 
relationship between ferritin levels and the type of 
the delivery.  

In a study by the Anupam Goel and his 
colleague, its is stated that in women with preterm 
labor there was a low level of the serum Iron while 
the difference between the two groups was not 
significant in their ferritin levels(Goel, 2003). 

In our study similar the above study the serum 
iron levels was lower in the women with preterm 
labor and there was not significant difference in the 
ferritin levels in two groups. 

In a study that was done in the USA in 2000, it is 
stated that the risk of birth of a preterm neonate in 
women with low hemoglobin is increased in first and 
second trimester. These data consider the significance 
of anemia and High levels of hemoglobin as an 
indicator for adverse pregnancy outcome (Lieberman, 
1987). 

In our study, the mean hemoglobin level for 
women with term delivery was 13.23 while this 
parameter was 12.69 for women with preterm labor 
and was significantly lower for these women 
(preterm labor). 

Scholl & Hediger and colleagues stated that there 
is no relationship between the iron deficiency anemia 
and the preterm labor in this time (Scholl, 2005). 

Zhou and colleague examined the contributing 
factors in the preterm labor and stated that there is a 
U shape relationship with the hemoglobin of mothers 
in the early pregnancy and the risk of the preterm 
labor, and when the hemoglobin level is considered 
in the 5 to 8 months of the pregnancy and proper 
treatment plans is made, the risk of the preterm labor 
is reduced significantly (Scholl, 1994). 

Klebanoff and colleague with examining the 
35000 pregnant women have stated that there is a 
relationship between the low hemoglobin levels in 
early pregnancy and high hemoglobin level in late 
pregnancy and the risk of the preterm labor (Garn, 
1981). 

The findings of this study was different from our 
study in the results of the last trimester of the 
pregnancy which stated that low hemoglobin levels 
was associated with preterm labor even in presence 
of high hematocrit levels. 

The results of the study conducted by Singh and 
colleague reveals that the prevalence of the preterm 
labor is higher in women with anemia in comparison 
without anemia. This study also states that there is 
not significant difference in other neonatal 
complications between two groups (Singh, 1998). 
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The results of this study were matched with the 
results of our study and the time of measuring the 
parameters indicating the anemia was similar in two 
studies. 

 
Conclusion 

In the mothers with preterm labor the serum iron 
levels was lower in comparison with mothers with 
term labor, hemoglobin and hematocrit levels was 
also lower in women with preterm labor.  

Serum TIBC  and Ferritin levels was not 
different in women with preterm labor and women 
with term delivery indicating that these factors has no 
effect on the result of delivery. 
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Abstract: The aim of this article is to measuring the blood flow, when they pass through obstructed blood vessels. 
In many medical arteries the amount of the blood flow inside canals and obstructed vessel is important and reduces 
due to the arteries. However, the problem with measurements in such circumstances lies in the lack of precise and 
appropriate experimental data needed for the calculation of the blood passes through the vessel. To overcome the 
shortcoming, hence, the effect of the most common type orifices, i.e., Square edge Orifice (D & D/2 taps), were put 
to the test, by simulating the flow with the use of CFD methods and Fluent 6.0 software, for 0.25≤β≤0.5 and 
10,000≤ ReD≤200,000, fixed temperature of 300K. Therefore, relations were obtained for blood as the 
incompressible fluid.  
[Kharaji M. Gh., Dadjoo F., Alirezaei Y., Falavand A., Langari A. A simple model to compute the blood flows 
through obstructed blood vessels. Life Sci J 2012;9(4):1782-1788] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 271 

 
Keywords: Blood flow, Orifice, Vessel, Fluent, Computational fluid dynamic (CFD) 
 
1. Introduction 

Disruption of normal blood flow to the 
heart, lung, and brain due to thrombosis is one of the 
leading causes of death and long-term adult disability 
in the developing world. Today, patients with 
pulmonary embolism, strokes, heart attacks and other 
types of acute thrombosis leading to near-complete 
vascular occlusion are most frequently treated in an 
acute care hospital setting using systemic dosages of 
powerful clot-dissolving drugs [1].  

  The obstructed part of the vessel can be 
simulated through an orifice. Orifice can be 
simulated as a plate with a hole in the middle which 
is vertical to the fluid. When the fluid reaches the 
orifice with a constant velocity and pressure, it has to 
be contracted in order to pass through the orifice 
hole. The maximum point of this contraction is called 
the “Vena Contracta (VC)” point which is actually 
placed after the orifice. 

The pressure and velocity of the blood flow 
will change, while passing through the V.C. point and 
after that the fluid will once again expand and the 
pressure and velocity will again change.  

By calculating the differences in pressure 
and velocity, we can calculate the flow of fluid with 
the help of Bernoulli equation. The sizing error factor 
is assigned by the ANSA/API 2530 standard. 

The contraction form which happens after 
the orifice will make the results of the calculations 
using the Bernoulli equation, different to the ones 
determined by experiments; therefore a correction 

factor must be determined in order to lower the error. 
This factor is called the “discharge coefficient” 
factor, and is usually calculated experimentally for 
different orifices with different β ratios. 

 
Figure 1. Blood flow through a obstructed vessel. 

 

 
Figure 2. Square edge concentric orifice, with sizing 

parameters  
 

The results of these calculations are 
available in reference books as charts, but it is not 
general and only available for particular conditions. 
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The biggest problem is that these experiments have 
been widely done for compressible and 
incompressible fluids, and there is not much data 
available for two phase fluids and this lack of 
information has caused many problems. 

Therefore, the aim of this project is to 
determine a new formula which can predict the 
discharge coefficient for the incompressible fluids at 
the β ratios between 0.25 and 0.5, with a standard 
error of 4-5 percent. After that some relations will be 
given for compressible and also two phase fluids 
which are widely used in the oil and gas industries. 
We hope to decrease the lack of information in this 
part and help them. 

 
2 .Theoretical basis 

To control industrial processes, it is essential 
to know the amount of material entering and leaving 
the process. A few types of flow meters measure the 
mass flow rate directly, but the majority measures the 
volumetric flow rate or the average fluid velocity, 
from which the volumetric flow rate can be 
calculated. Most meters operate on all the fluid in the 
pipe or channel and are know as full-bore meters. 
Others, called insertion meters, measure the flow 
rate, or more commonly the fluid velocity, at one 
point only. The total flow rate, however, can often be 
inferred with considerable accuracy from this single-
point measurement.  

The most common types of full-bore meters 
are Venturi and Orifice meters.  

A Venturi meter is a short conical inlet 
section leads to a throat section, then to a long 
discharge cone. Although Venturi meters can be 
applied to the measurement of gas flow rates, they 
are most commonly used with liquids, especially 
large flows of liquids where, because of the large 
pressure recovery, a Venturi requires less power than 
other types of meters.  

The Venturi meter has certain practical 
disadvantages for ordinary plant practice. It is 
expensive, it occupies considerable space, and it’s 
ratio of throat diameter to pipe diameter can not be 
changed. For a given meter and definite manometer 
system, the maximum measurable flow rate is fixed, 
so if the flow range is changed, the throat diameter 
may be too large to give an accurate reading or too 
small to accommodate the next maximum flow rate. 
The orifice meter meets these objections to the 
Venturi but at the price of large power consumption. 

In 2-in (50 mm) and larger line sizes the 
concentric orifice (Figure 2) is the most common 
restriction for clean liquids, gases, and low-velocity 
vapor (steam) flows. It is a sharp, square-edge hole 
bored in a flat, thin pate. The ratio of opening 
diameter d to pipe diameter D defines the β ratio. For 

most applications this ratio should be between 0.2 
and 0.75, depending on desired differential; a high β 
orifice produces less differential for the same flow 
rate than a small β orifice. 

Depending on upstream and downstream tap 
locations, the flow meter is referred to as a corner 
tap, a flange tap, a D-and-D/2 tap, a pipe tap (2.5 D 
and 8D), or a vena contracta tap orifice flow meter. 
Vena contracta taps have been replaced by D–and-
D/2 taps because future changes in orifice bore 
require no tap relocation. 

Several standards [2,3] have been written to 
detail installation requirements and construction and 
to estimate the overall uncertainty (accuracy) [3]. 

The maximum pipe Reynolds number may 
be as high as 3.3×107. However, a discharge 
coefficient rise of up to 1.56 percent for a 0.71 β ratio 
orifice has been reported by Jones at bore Reynolds 
number greater than 8×106. This rise, may be 
explained by the work of Grose on the inviscid (zero 
viscosity) contraction coefficient change with β ratio. 

The basic equation for an orifice meter is 
obtained by writing the Euler equation for 
incompressible fluids across the upstream [4]: 

x
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Since flow is steady, the left-hand term in 
equation (1) vanishes. There is no variation in fluid 
velocity across the cross section, so the flow is 
unidirectional and the velocity u is a function only of 
x and since gravity acts in the negative x direction, 

gg x  . The partial differentials become total 

differentials. Hence, from equation (1), 

0
)2/( 2

 ug
dx

dp
u

dx

ud
u 


 (4) 

Thus for steady flow it is possible to divide 
through by the velocity u. by doing this and also 
dividing through by   equation (2) becomes:  

0
1)2/( 2


dx

dZ
g

dx

dp

dx

ud


  (5) 

In a straight horizontal tube, in 
consequences, there is no pressure drop in steady 
constant-velocity potential flow. Integrating equation 
(3) will give: 
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Equation (4) is known as the Bernoulli 

equation without friction. 
Most fluid flow problems encountered in 

engineering involve streams that are influenced by 
solid boundaries and therefore contain boundary 
layers. This is especially true in the flow of fluids 
through pipes and other equipments, where the entire 
stream may be in boundary layer flow. 

To extend the Bernoulli equation to cover 
practical situations, two modifications are needed. 
The first, usually of minor importance, is a correction 
of the kinetic energy term for the variation of local 
velocity u with position in the boundary layer; the 
second, of major importance, is the correction of 
equation for the existence of fluid friction, which 
appears when ever a boundary layer forms. 

The term u2/2 in equation (4) is the kinetic 
energy of a unit mass of fluid all of which is flowing 
at the same velocity u. when the velocity varies 
across the stream cross section, the kinetic energy is 
found in the following manner. Consider an element 
of cross-sectional area dS. The mass flow rate 
through this is ρu.dS. Each and the energy flow rate 
through area dS carries kinetic energy in amount u2/2, 
and the energy flow rate through area dS is therefore: 

22
)(

32. dSuu
udSEd k


    (7) 

Where 
.

kE represents the time rate of flow 

of kinetic energy. The total rate of flow of kinetic 
energy through the entire cross section S is, assuming 
constant density within the area S,  
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2.1 Kinetic energy correction factor 

It is convenient to eliminate the integral of 

equation (5) by a factor operating on 

2

2

V


 to give the 

correct value of the kinetic energy. This factor, called 
the kinetic energy correction factor, is denoted by  
and is defined by 
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2.2 Correction of Bernoulli equation for fluid 
friction 

Friction manifests itself by the 
disappearance of mechanical energy. In frictional 
flow the quantity 

gZ
up


2

2


    (11) 

Is not constant along streamline, as called 
for by equation (4), but always decreases in the 
direction of flow.  

For incompressible fluids, the Bernoulli 
equation is corrected for friction by adding a term to 
the right-hand side of equation (4). Thus, after 
introducing the kinetic energy correction factor, 
equation (4) becomes 

2 2

2 2
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If aV


 and bV


 are the average upstream 
and downstream velocities, respectively, and   is 

the density of the fluid, equation (7) becomes 
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If aV


 is eliminated from equations (8) and 
(9), the result is 
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Equation (10) applies strictly to the 
frictionless flow of noncompressible fluids. To 
calculate the mass flow rate 

AVQ
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Therefore 
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2.3 Correction to the theoretical equation: 

The theoretical flow equation calculates the 
true flow rate only when all the assumptions used to 
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develop it are valid. This is seldom the case, and the 
true flow rate is almost always less than the 
theoretically calculated value. 

How closely the true flow rate can be 
calculated depends almost entirely on the geometry 
of the contraction. For a venturi or flow nozzle, 
where the area reduction is gradual the agreement is 
within 1 to 3 percent. But for the square-edge orifice 
the abrupt area reduction places the minimum flow 
area downstream of the plated at the plane of the 
vena contracta. Since the diameter of the vena 
contracts (DVC) for an orifice cannot be measured, the 
theoretical equation includes the measured bore as 
the correlation diameter. Also, increased downstream 
turbulence results in an energy loss that is not 
accounted for by either Bernoulli’s equation or the 
thermodynamic steady flow energy equation. These 
two factors result in the true flow being 
approximately 60 percent of the theoretically 
calculated value. The location of the two measuring 
taps is also important because it establishes the 
measured differential.  

The theoretical equation is adjusted for these 
effects with two empirically determined corrections. 
The first is the discharge coefficient C, which 
corrects for velocity profile (Reynolds number), tap 
location, and contraction geometry; the second is an 
empirically derived net expansion-factor equation for 
orifice flow meters. 

 
2.4 Discharge Coefficient 

For a given primary element, the discharge 
coefficient is derived from laboratory data by rotating 
the true and theoretical flow rates. The true flow rate 
is determined by weighing or volumetric collection of 
the fluid over a measured time interval, and the 
theoretical flow rate is calculated with equation (11). 
The discharge coefficient is then defined as 

true flow rate

theoretical flow rate
C    (18) 

The discharge coefficient corrects the 
theoretical equation for the influences of velocity 
profile (Reynolds number), the assumption of no 
energy loss between taps, and pressure-tap location. 

In some flow equations, the discharge 
coefficient is combined with velocity of approach and 
redefined as the flow coefficient. For fixed geometry 
primary devices, to simplify the equation, or where 
primary elements are available in a limited range of 
sizes, the flow coefficient is used in place of the 
discharge coefficient. The flow coefficient is defined 
as 

EC
C

K 



41 

   (19) 

Where E is the velocity of approach factor 
[5]. 
2.5 Method of Presenting the Discharge 
Coefficient 

For all standardized primary elements, 
numerous test points have been used to develop an 
empirical equation that predicts the discharge 
coefficient from bore and pipe diameter 
measurements. The accuracy of these equations is 
usually acceptable, and a flow calibration is seldom 
performed. However, for Reynolds number, pipe 
size, etc., outside the specified range of the equation, 
a signature curve should be used to obtain the 
discharge coefficient. 

In the turbulent flow regime (ReD>4000), 
the discharge coefficient for all primary elements can 
be expressed with an equation of the general form 

n
D

b
CC

Re
 

   (20) 

In which C  is the discharge coefficient at 

an infinite Reynolds number, and b is the Reynolds 
number correction term. 

Depending on the primary element, the 
infinite Reynolds number discharge coefficient may 
be a constant or a function of measured dimensions 
or tap location. The value of b may also be a function 
of dimensions, or it may be 0. The Reynolds number 
exponent n is constant and depending on the primary 
element. 

Therefore by taking in account the discharge 
coefficient factor, the equation (10) can be written as 



)(2

1 4
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    (21) 

 
The small effects of kinetic energy factors 

ba  ,  are also taken into account in the 

definition 0C . 

3.  Simulation and numerical method 
Computational Fluid Dynamics (CFD) is 

one of the branches of fluid mechanics that uses 
numerical methods and algorithms to solve and 
analyze problems that involve fluid flows.  

The fundamental basis of any CFD problem 
is the Navier-Stokes equations, which define any 
single phase fluid flow. These equations can be 
simplified by removing terms describing viscosity to 
yield the Euler equations. Further simplification, by 
removing terms describing vorticity yields the Full 
Potential equations. Finally, these equations can be 
linearized to yield the Linearized Potential equations. 

The most fundamental consideration in CFD 
is how one treats a continuous fluid in a discretized 
fashion on a computer. One method is to discretize 
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the spatial domain into small cells to form a volume 
mesh or grid, and then apply a suitable algorithm to 
solve the equations of motion (Euler equations for 
inviscid and Navier-Stokes equations for viscid 
flow). In addition, such a mesh can be either irregular 
(for instance consisting of triangles in 2D, or 
pyramidal solids in 3D) or regular. 

In all of these approaches the same basic 
procedure is followed: 

1. The geometry (physical bounds) of the 
problem is defined. 

2. The volume occupied by the fluid is 
divided into discrete cells (the mesh). 

3. The physical modeling is defined - for 
example, the equations of motions + enthalpy + 
species conservation. 

4. Boundary conditions are defined. This 
involves specifying the fluid behavior and properties 
at the boundaries of the problem. For transient 
problems, the initial conditions are also defined. 

5. The equations are solved iteratively as a 
steady-state or transient. 

6. Analysis and visualization of the resulting 
solution. 

The model development and simulation 
were based on commercial CFD software, Fluent 6.0, 
and meshing software Gambit 2.0.  

The software code is based on the finite 
volume method on a collocated grid. 

Finite volume method is the "classical" or 
standard approach used most often in commercial 
software and research codes. The governing 
equations are solved on discrete control volumes. 
This integral approach yields a method that is 
inherently conservative (i.e., quantities such as 
density remain physically meaningful): 

 

  



0FdAQdV

t
  (22) 

Where Q is the vector of conserved 
variables, F is the vector of fluxes (Euler equations or 
Navier-Stokes equations), V is the cell volume, and A 
is the cell surface area [6]. 

The Fluent 6.0, which is a finite volume 
code, was used in velocity, pressure and vena 
contraction computations while Gambit 2.0 provided 
complete mesh flexibility in solving flow problems 
with both structured and unstructured meshes in this 
study. All functions required to compute a solution 
and display the result in Fluent software are 
accessible either through an interactive interface or 
by constructing user-defined-functions (UDS). 

The use of CFD simulation usually includes 
three steps: preprocessing, processing and post 
processing. In the preprocessing step, a specific 
system is identified. The geometry and material 

properties should be clearly defined. Meshing usually 
follows after geometry is determined. This is 
accomplished by dividing geometry into many small 
elements or volumes. Meshing is complicated work, 
as it is critical for both the accuracy of final result 
and the cost of numerical calculation. The setting of 
boundary conditions, initial conditions and 
convergence criteria are also completed in 
preprocessing stage. 

 
Figure 3. Overall pipe mesh 

 
In the processing stage, the interative 

calculations in each cell are carried out until 
convergence criteria are met. This calculation 
intensive process constitutes the core content of CFD 
application. After the completion of processing, the 
result can be evaluated either numerically or 
graphically. The graphical methods provide a more 
convenient way to evaluate the overall effect. This 
includes vector plot, contour plot, plot of scalar 
variables, etc. these visualization tools in post 
processing stage allows quick assessment and 
comparison of calculation results. 

The studied orifice plate is shown in figure 
2. The meshing work for the geometry of orifice plate 
and pipe was done with Gambit® 2.0. Altogether 
6358 nodes representing 6298 cells and 12655 faces 
were used for meshing. Grid refinement was 
performed according to the concentration gradient 
within the module geometry. 

For both single phase and two phase flow 
simulation, the flow is assumed to be turbulent and 

the k  turbulence model is employed. For two-
phase model the mixture 

Model is used, which is simplified 
multiphase model and can be used to model 
inhomogeneous multiphase flows where the phases 
move at different velocities or homogeneous 
multiphase flows with phases moving at same 
velocity. In the multiphase fluid, the fluid contains 90 
percent of Methane gas and 10 percent of water 
liquid. 

The distance before and after the orifice, in 
order to have a fully developed regime flow is 8D 
[7].  

The pressure was read before and after the 
orifice plate, in D and D/2 centimeters respectively, 
and the velocity was read at the center point of the 
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orifice. The fluids enter the pipe at different Reynolds 
numbers but at a constant temperature of 300 K, and 
the walls are assumed to be adiabatic, so they will 
have no affect on the temperature of the fluid. 
4. Results and discussion: 

Figure 3 shows the mesh of the 
computational domain of the overall pipe, and the 
orifice plate mesh is shown in Figure 4. 

 
Figure 4. Orifice plate mesh 

 
The results for different β ratios can be seen 

in the following tables and charts. We have to note 
that the results were compared by the data available 
in the “Flow measurement and instrumentation” 
handbook. 

 
Figure 5. Comparison between experimental and 
computational calculated discharge coefficient for β 
= 0.25. 

The results can be seen both as chart and 
table. The maximum error in this case is 5.012% that 
decreases while the Pipe’s Reynolds number 
increases and reaches to 4.784% which is absolutely 
acceptable.  

 

Table 1. Comparison between experimental and 
computational calculated discharge coefficient for β 
=0.25. 
ReD×10-3 C (Exp) C (CFD) Error % 
10 0.6005 0.6306 5.012 
15 0.5997 0.6295 4.969 
20 0.5991 0.6288 4.957 
30 0.5989 0.628 4.859 
45 0.5985 0.6275 4.859 
50 0.5983 0.62728 4.843 
60 0.5984 0.6272 4.812 
70 0.5983 0.6271 4.813 
80 0.5982 0.62695 4.806 
90 0.5981 0.6269 4.815 
100 0.598 0.6268 4.816 
200 0.5978 0.6264 4.784 

The formula calculated for this case is in the 
form of a MMF equation 
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With the use of this equation the discharge 
coefficient can be determined for any Reynolds 

number for example
31038.53  , which was not 

possible before this. 

 
Figure 6. Pressure profile by means of CFD for β= 

0.5 
The results can be seen both as chart and 

table. The maximum error in this case is 5.008% that 
decreases while the Pipe’s Reynolds number 
increases and reaches to 3.523% which is absolutely 
acceptable. 

 
Table 2. Comparison between experimental and 

computational calculated discharge coefficient for 
β=0.5. 

ReD×10-3 C (Exp) C (CFD) Error % 
10 0.619 0.65 5.00 
15 0.615 0.6445 4.79 
20 0.6125 0.6408 4.62 
30 0.61 0.6359 4.24 
45 0.6085 0.6327 3.97 
50 0.6078 0.6306 3.75 
60 0.607 0.6292 3.65 
70 0.6065 0.6286 3.64 
80 0.6062 0.6282 3.62 
90 0.606 0.6278 3.59 
100 0.6056 0.6275 3.61 
200 0.6045 0.6258 3.52 
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Figure 7. Velocity profile by means of CFD for β= 

0.5 

 

 
Figure 8. Comparison between experimental and 

computational calculated discharge coefficient for β= 
0.5. 

 
The formula derived for this case is again in 

the form of a MMF equation: 
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Now by the use of mathematical methods 
and neural networking, we can determine an equation 
that can be applied over the range of 0.25≤β≤0.5 and 
10,000≤ ReD≤200,000. 
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The maximum error for equation 42 is 
assumed to be 7%. We have to note that the error will 
decrease while the Reynolds number increases. Using 

equation 42 for β= 0.35 as an example, will result as 
in given in table 3: 

 
Table 2. Comparison between the experimental and 

the determined discharge coefficient 
ReD×10-3 C (Exp) C (CFD) Error % 
10 0.606 0.633 4.45 
15 0.6041 0.6307 4.40 
20 0.6034 0.6287 4.19 
30 0.602 0.6264 4.05 
45 0.6018 0.6245 3.77 
50 0.6016 0.6241 3.74 
60 0.6015 0.6235 3.65 
70 0.6015 0.6230 3.57 
80 0.6013 0.6227 3.56 
90 0.6012 0.6224 3.52 
100 0.6008 0.6221 3.54 
200 0.600 0.6209 3.48 

 
5. Conclusion: 

The objective of this research was to 
simulate the blood flow over the range of 0.25≤β≤0.5 
and 10,000≤ ReD≤200,000. The correlation was 
achieved trough numerical methods using Fluent 6.0 
software and is expressed as a function of the pipe’s 
Reynolds number and the β ratio. As a result, each 
one of these non-ideal mechanisms can be analyzed 
independently from the influence of the other 
mechanisms.  
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Abstract:A serious environmental threat from heavy metal ion pollution, especially mercury, has generated a great 
deal of attention in recent years. Mercury is one of the priority pollutant listed by USEPA as it can easily pass the 
blood-brain barrier and affect the fetal brain. High concentration of Hg (II) causes impairment of pulmonary 
function and kidney, chest pain and dyspnoea. Consequently, removal of mercury in water and wastewater assumes 
importance. In this review paper, we have evaluated the efforts which have been done for controlling the mercury 
emissions from aqueous solutions. According to the EPA agency, the tolerance limit for Hg (II) for discharge into 
inland surface water is 10µg/l and for drinking water is 1µg/l. Mercury (Hg) is one of the heavy metals of concern 
and has been found in the waste waters coming from manufacturing industry, and natural sources. Among several 
types of technology for removing of Hg in water (chemical precipitation, reverse osmosis, ion-exchange, etc.), 
adsorption is one of most frequently used. It is a complex process involving physical, chemical, and electrical 
interactions at sorbent surfaces. Therefore, in this study will investigate effective parameters such as pH, initial 
concentration and surface characteristic. 
[Hafshejani MK, Khandani F, Heidarpour R, Sedighpour A, Fuladvand H, Shokuhifard R, Arad A. Study of the 
health threatening mercury effective parameters for its removal from the aqueous solutions by using 
activated carbons.  Life Sci J 2012;9(4):1789-1791] (ISSN:1097-8135). http://www.lifesciencesite.com. 272 
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1. Introduction: 

Heavy metals are known for their toxicity 
towards the aquatic environment. The discharge of 
effluents containing metals in the environment can 
constitute a threat to the aquatic life and have serious 
repercussions on the food chain. One of these metals is 
mercury [1-2]. Mercury exists in natural and process 
gases in elemental and metal salts forms. It is removed 
from the gases by reacting the mercury with a special 
impregnation on an activated carbon carrier. The 
mercury adsorbs to the reactant upon contact as the gas 
permeates the bed [1]. In past years, the presence of 
mercury received little attention in the environmental 
care. After the failure of several cold boxes, 
metallurgists determined that mercury corrosion was 
the source of the problem. Initially, it was believed that 
the mercury was present due to leaking 
instrumentation; however, further testing revealed 
mercury was present in the reservoir [2]. 

The adsorption of metallic ions from liquid 
has been studied for years, as well as the use of some 

so-called available absorbents. One of the low cost 
adsorbents is activated carbon. Activated carbon can 
be produced from a variety of carbonaceous raw 
materials, by either a physical or chemical activation 
methods. The adsorptive capacity of the final product 
depends on internal surface area, pore structure and 
surface chemistry that are defined by the nature of the 
starting material and production process [3].Among 
other reported techniques for the treatment of 
wastewater containing organic mercury, adsorption 
process shows good potential and can be cost efficient 
[4]. A carbon sorbent selected for mercury capture 
should have a suitable pore size distribution and large 
surface area, as a result of activation process. A carbon 
sorbent selected for mercury capture should have a 
suitable pore size distribution and large surface area, as 
a result of activation process. Activated carbons are 
widely used as adsorbents for removing different 
pollutants from drinking water usually, micropores 
posses the majority of the active sites for mercury 
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adsorption, while mesopores act as transportation routes. 
 
 

 
Fgure 1 : Schematic diagram of Hg removal using activated carbon [1] 

 
Adsorption of Hg by activated carbons at 

ambient temperatures (e.g. 238C) has been suggested 
to be a combination of chemisorption and 
physisorption, whereas chemisorption is prevalent at 
higher temperatures; e.g. 1400C [5]. Many factors 
have been found to influence the efficiency of 
mercury removal, including carbon characteristics, 
flue gas composition, and the presence of active 
components [6]. The aim of the present work was to 
study the review of mercury (II) removal in aqueous 
solution by activated carbon. At first, the adsorption 
of mercury present in aqueous solutions onto fly 
ashes was studied in static reactor. Then a leaching 
test was also carried out to estimate the capacity of 
solids to retain durably the mercuric ions. Finally, the 
surface of spent ash samples after the adsorption 
experiments were investigated to understand 
mechanisms involved by mercury adsorption.  In this 
paper activated carbon design has been studied. 
Therefore, some parameters such as temperature, 
initial concentration, and pH and isotherm models 
have been investigated as effective parameters.    

 
2. Methods and materials: 

The method of preparation of activated 
carbon involves two steps: the carbonization of the 
raw carbonaceous material in an inert atmosphere and 
the activation of the carbonized product. Various 
types of activated carbons with different pore size 
distributions can be obtained by using different raw 
materials and activation methods. The activation 
methods can be classified into physical and chemical 
activation. The former involves heating the 
carbonaceous materials at a high temperature with a 
reactant such as CO2 and H2O. The chemical 
activation involves heating the carbonaceous material 
at relatively low temperatures with the addition of 

activating agents such as H3PO4, ZnCl2, K2CO3, 
and KOH [7–8]. 

 The adsorption capacity of designed 
activated carbon towards Hg(II) ion is investigated 
using an aqueous solution of the metal. The adsorbate 
stock solution of the test metal is prepared by 
dissolving the necessary amount of HgCl2 in distilled 
water. This stock solution is diluted to obtain 
standard solutions containing fixed Hg(II) 
concentration. Batch adsorption studies are carried 
out with fixed amount of adsorbent and fixed volume 
of Hg solution with the desired concentration at one 
defined by conical flasks. Stoppered flasks containing 
the adsorbent and the adsorbate are agitated for 
predetermined time intervals at room temperature on 
the mechanical shaker. At the end of agitation the 
suspensions are filtered through microporous filter 
paper. The amount of the Hg(II) in the final volume 
is determined by atomic adsorption device.  

 
Figure 2. The effect of initial Hg (II) Concentrations 

on its removal by sewage sludge carbon [9]. 
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3. Results 
3.1 Initial concentrations effect: 

Mercury adsorption with some activated 
carbons showed that the Hg removal increased almost 
linearly with the enhancement of Hg (II) 
concentration (Figure 2). 

 
It is clear that the sorption amount of ions 

increases with increasing the initial ion concentration. 
Also, the amount of metal ion absorbed sharply 
increases with time in the initial stage (usually 0–20 
min range), and then gradually increases to reach an 
equilibrium value. A further increase in contact time 
had a negligible effect on the amount of ion sorption. 
The equilibrium time was found to be independent of 
the initial concentration [11-13]. 

 
3.2 Adsorbent dose influence: 

Mercury (II) adsorption increased with 
increase in the dosage of adsorbents. This increasing 
trend is ascribed to the introduction of more binding 
sites for adsorption on increasing the carbon dose. 

The results of this experiment were used to 
develop a mathematical relationship between 
percentage removal  and adsorbent dose by non-
linear or linear optimization method.  

Usually this equation can be used to predict 
the percentage Hg (II)removal for any activated 
carbons dose within the experimental 
conditionsstudied. One of the most important factors 
iscorrelation coefficient, r2, obtained between 
theexperimental and calculated percentage removal 
values must be near 1[11]. Another effective factor is 
the surface area of adsorbent. By increasing in 
surface area the capacity of activated carbon will be 
increased so it can be removed a lot of mercury ions. 
By increasing the micro pores in activated carbons, 
the surface area will be increased. But interaction 
between ions maybe shows that the best pore size is 
meso pore.   

 
4. Conclusions: 

The results of several investigations on the 
adsorption of mercury ion by activated carbons from 
aqueous solutions reveal that the best absorbent is 
activated carbon with agricultural solid waste base. 
Employing activated carbons, adsorption will be 
increased by increasing initial Hg (II) concentration, 
pH of the solution, contact time and surface area of 
the absorbent. With physical activation, carbonization 

temperature in the adsorbent preparation step, and 
with chemical activation, types of chemicals used in 
the impregnation step are the most influencing 
parameters on the adsorption of mercury. Another 
important factor is the structure of porosity. The best 
size of pore is meso size. 
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Abstract: Aim of the study: The aim of this study was to assess the different surface treatments effect of yttrium
oxide partially stabilized tetragonal zirconia polycrystal (Y-TZP) dental ceramic on its surface roughness and shear
bond strength to dentin. Surface topography of zirconia was studied with atomic force microscopy AFM. Materials
and Methods: A Total of 35 discs of zirconia dental ceramic of 5mm diameter and 2mm thickness were used in this
study and divided into 5 groups according to surface treatments as follows: gp1-C: no treatment, gp2-G :grinding
with 600 grit diamond disc,gp3- SB : samples were sandblasted with 50 µm Al2O3 particles,gp4-SC : samples were
treated with modified tribochemical protocol, and gp5-AE : samples were immersed in experimental hot etching
solution of Hcl and ferric chloride for 15 minutes. The surface roughness Ra of all samples groups was measured by
a prolifimetre. The surface topography was inspected by atomic force microscopy AFM. Freshly extracted molars
were collected. Their crowns were sectioned using a diamond disc to obtain occlusal deep dentin flat surfaces. The
roots of the teeth were invested within acrylic resin blocks. The zirconia samples were cemented to the dentin surface
by RelyX™ Unicem aplicap™, light-cured according to manufacturer instructions. The blocks were stored for 21
days in distilled water at room temperature. All specimens were subjected to 5000 thermo-cycles between 5 and
55Co, and thereafter, subjected to shear bond strength test (1 mm/min). Data of surface roughness and shear bond
strength were statistically analyzed. Results: 1- No significant difference in surface roughness Ra of groups 1,and 2,
while the highest recorded Ra values were in groups 5,p<0.05. 2- Shear bond strength of gp-5 (acid etching) was the
significantly highest recorded value (24.3MPa3.2) while there was no significant difference between groups 1, and2
with the least recorded bond strength p<0.05. 3- Modified tribochemical procedure improved shear bond strength
(13.44.5), p<0.05. Conclusions:1- Although it needed much time to be performed, yet, proposed modified
tribochemical technique is valid method in increasing Y-ZTP /dentin bond strength and recommended to be applied
rather than conventional tribochemical method.. 2- The use of hot etching solution of Hcl and ferric chloride FeCl3 is
recommended as an effective and simple method which could be performed easily in labs to modify surface of
zirconia chemically and mechanically, so that, enhance bonding to dentin surface even after water storage and
thermo-cycling.3-Self adhesive cement RelyX Unicem, produced a comparable results to resin cement with the
advantages of reduced time and sensitive steps of conventional bonding procedure.
[Manal R. Abu-Eittah. Assessment of Different Surface Treatments Effect on Surface Roughness of Zirconia
and Its Shear Bond Strength to Human Dentin. Life Sci J 2012;9(4):1792-1803] (ISSN:1097-8135).
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1. Introduction
The increased popularity of all-ceramic

materials as an alternative to metal ceramic
restorations is attributed to their excellent aesthetics,
chemical stability, and biocompatibility.

New high-performance non-etchable
ceramics, such as alumina and zirconia, are becoming
common in indirect restorations (1). The use of
zirconia-based ceramics for dental restorations has
gained popularity due to their superior fracture
strength and toughness compared to other dental
ceramic systems.(2). Zirconia is polymorphic in nature
that displays a different stable crystal structure at
different temperatures with no change in chemistry. It
exists in three crystalline forms: monoclinic at low
temperatures, tetragonal above 1170°C and cubic
above 2370°C (3,4). Researchers found that zirconia

alloying with lower valance oxides such as CaO
(calcia), MgO (magnesia), Y2O3(ytrria), or CeO
(ceria) can retain tetragonal or cubic phases in the
room temperature depending on the amount of these
oxides.However, the tetragonal form is in fact
‘metastable’ at the room temperature.(5)

Zirconia materials differ from other high
strength dental ceramics because of their distinct
mechanism of stress-induced transformation
toughening, which means that the material undergoes
micro structural changes, volume increase 3-4%,
when submitted to stress.(6) while most ceramics are
very brittle and cannot withstand more than a 0.1%
change in volume.

The addition of 8 mol % MgO to ZrO2 results
in the creation of a stable matrix of cubic phase
grains, with a metastable phase of tetragonal crystals
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that precipitate during cooling. In the Y2O3 - ZrO2

system, the addition of 2–3 mol % Y2O3 to ZrO2

produces a meta-stable matrix of tetragonal crystals
referred to as yttria stabilized tetragonal zirconia
polycrystals ( Y-TZP) (7,8).Y-TZP ceramics can
actively resist crack propagation through
transformation from a tetragonal to a monoclinic
phase at the tip of a crack, which is accompanied by a
volume increase.(6).The mechanical properties of Y-
TZP materials, such as flexural and fracture
resistance, are considerably higher than those of other
dental ceramics. The flexural strength of Y-TZP
ceramics can reach values from 700 to 1200 MPa.(9,10)

.These values exceed the maximal occlusal loads
during normal chewing.(9).It has a fracture toughness
of 9–10 MPa/mm2, which is almost twice the value
obtained for alumina-based materials and almost
three times the value demonstrated by lithium
disilicate-based ceramics (11). Zirconia or “Ceramic
steel” has been used extensively in fabrication of
extra-coronal restorations especially, crowns,
abutments and retainers for implant supported fixed
partial denture in esthetic zone, and long span fixed
partial dentures (12). Y-TZP materials might also
exhibit fracture resistance higher than 2,000 N, which
is almost twice the value obtained for alumina-based
materials and at least three times the value
demonstrated by lithium disilicate-based ceramics.(13).

One of the inherent weakness points of
Zirconia is the lack of durable and adequate bond
with tooth structure, as the material is chemically
inert.

Different luting strategies (i.e. conventional
cements, glassionomer cements, self-adhesive
cements) have been proposed for luting zirconia
frameworks in the attempt to ensure retentive ,and
well adapted restorations (13,14)

Previous investigations have been focused on
different chemo-mechanical surface treatments in
order to optimize the cement/zirconia bonding
mechanism. The rationale of these conditioning
processes relies on increasing the surface area
available for bonding and establishing stronger and
durable restorations (15, 16).

It is important for high retention, prevention of
microleakage, and increased fracture/fatigue
resistance, that bonding techniques be optimized.
Strong resin bonding relies on micromechanical
interlocking and adhesive chemical bonding to the
ceramic surface, which requires surface roughening
for mechanical bonding and surface activation for
chemical adhesion. Bonding to traditional silica-
based ceramics, generally employing both mechanical
and adhesive retention, has been well researched, and
cement bond strengths are predictable. Unfortunately,
the composition and physical properties of ZrO2

differ from conventional silica-based materials like
porcelain. Zirconia is not readily etched by HF, and
requires very aggressive mechanical abrasion
methods to be used to increase surface roughness (17-

19).Therefore, in order to achieve acceptable
cementation in a wide range of clinical applications,
alternate surface modification methods, ideally
utilizing chemical adhesion in addition to mechanical
retention, are required for zirconia ceramics.
Several studies were performed to investigate the
mechanical properties of zirconia-reinforced ceramics
as well as the techniques to enhance the bond strength
of luting cement to the ceramic surface (20, 25). It was
reported that conventional acid etching had no
positive effect on the resin bond to zirconia-
reinforced ceramics. Derand and Derand(2000)(26)

proved that an autopolymerizing resin cement
exhibited the highest bond strength regardless of the
surface treatment (silica coating, airborne particle
abrasion, HF etching or grinding with diamond rotary
instruments), The same results were previously
reported by Kern and Wegner(1998)(27) who
achieved a durable bond to zirconia-reinforced
ceramic only by using resin composites containing
phosphate monomers (MDP). The use of phosphoric
acid primers or phosphate-modified resin cements has
been shown to produce silane-like adhesion, through
a similar type of hydroxylation-driven chemistry.
However, a controversial results also have been
reported, as recorded bond strength values in the
literature through the use of these agents are generally
lower than the values reported for tribochemical silica
coating, coupled with silane and resin cement.(23)

It was also reported that the infilteration of fused
glass micro-pearls to the surface of ZrO2 has been
shown to increase the bond strength of resin cements
to ZrO2 In these studies, a slurry of micro-pearls was
painted on a ZrO2 surface and fired in a furnace. The
fused glass film increased surface roughness of ZrO2,
allowing increased micro-retention. The silica-rich
film also allows for silanization of ZrO2 before
bonding, making it possible to form siloxane bonds to
resin cement. The results showed that use of this
fused micro-pearl film significantly increased the
bond strength of ZrO2 (11.3–18.4 MPa) (24,25) .
Clinicians are still confused regarding the most
effective way to treat the fitting surface of indirect
ceramic restoration before placement with various
adhesives and luting cements. The best method to
promote a durable bond between the ceramic and
tooth structure is still unknown.

Scanning electron microscope, SEM, was used
routinely to study the topography of any surface
treatments on polymers, alloys, ceramics or any
related materials. Because ceramics are insulating
substrates, a conductive material, mostly by gold
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sputtering, must be coated on ceramic surface in order
to examine the surface structure by SEM which may
to some extent modify the surface topography and
misleading the observer. In the last few years the
atomic force microscope AFM was used to study the
surfaces of insulating materials with no conductive
coating materials. This mathematical tool can provide
a new way to account for the complexity of the
topographical pattern of the treated material surface,
which can in turn depend on the surface treatment
conditions. In fact, it is generally accepted that the
measures of roughness from the distribution of
heights (z) alone without any information on their
spatial localization on the (x, y) plane is insufficient
to completely describe the surface roughness (21). The
technique of AFM enables featuring and highlights
the edges, steepness, sharpness, depressions,
elevations or pores and all of the surface properties in
microns and on the nano scale.

The success to chemically activate and
functionalize the surface of zirconia appears to be
mandatory in enhancing adhesive bonding to the
substrate or the tooth structure. It is of great
importance to study the effect of some proposed
surface treatments on the surface topography of
zirconia re-inforced ceramics and correlate with the
bonding strength to tooth structure.

Therefore, the aim of this study was to
evaluate the effect of some surface treatments on the
surface roughness of zirconia reinforced ceramic in
addition, the shear bond strength of zirconia Y-TZP
discs to the dentin of freshly extracted teeth was
studied. The surface topography of zirconia after
surface modification was studied with AFM.

2-Materials and Methods:
Composition of Zirconia:

To standardize the shape and size of the
samples, a split stainless steel mould with five shaped
disc spaces was fabricated. The parts of the mould
were fixed together with the help of two stainless
steel pines at each terminal of the mould. Each disc
has a diameter of 5mm and thickness of 2mm.

Zirkon- Zahn, the material studied, is a core
veneered all ceramic system Hot isostatic pressed
(HIP) blanks in which ZrO2 is the main component
90%, 5-5.5% Y2O3 and tracesof Al2O3, SiO2 Fe2O3,
and Na2O(less than 2%) were used. The core
substructure is manually milled from partially
sintered Zirconia blanks following the shape and
dimension of a resin mock-up frame

This study was conducted on the core material
only. Core samples were constructed as follows:
2-1Construction of resin mock-up frame:
A thin layer of Vaseline (Unilever Dept ER, UK) was
applied to the inner surface of the stainless steel

mould. The special resin (Zirkonzahn World Wide -
An der Ahr 7 - 39030 Gais/South Tirol (Italy)
supplied by the manufacturer was packed in the
mould forming disc with the specified dimensions.

The formed resin disc was placed on the frame
template disc and its outline was marked. Two
connection points were also marked joining the
mock-up disc to the external frame template. A
tungsten bur was used to cut out and separate the
outlined drawn disc. The mock-up resin disc frame
was placed instead and fixed in position using Attak
Flex Gel (Zirkonzahn World Wide - An der Ahr 7 -
39030 Gais/South Tirol (Italy).

Milling process: The template was then
inserted in the milling table and locked. In the other
compartment a Zirconia blank of suitable size was
selected and placed. The manual milling process was
started and the discs were milled following the
dimensions and shape of the resin mock-up disc.
Part of the connection base was left intact to hold the
disc during later sintering.

2-2 Sintering Process:
Samples were dried under the infrared drying lamp;
Zirkonlampe 250(Zirkonzahn World Wide - An der
Ahr 7 - 39030 Gais/South Tirol (Italy). The discs
were carried to the Zirkonzahn furnace for 8 hours to
complete the sintering process following the
manufacturer’s instructions.

35 samples used in this study were milled
following the same procedures and instructions,
which were given as mentioned previously from the
manufacturer.
2-3 Samples grouping n=7, and surface
treatments:

Group1-C(control) : samples were left as
sintered without any modification of its surface
texture.

Group2-G: samples were ground with 600 grit
diamond disc (Fuji star, Japan) under water coolant
then, ultra- sonically cleaned in distilled water, left to
dry in air.

Group3-SB: samples were Sandblast with 50
µm aluminum trioxide (Remfert, Germany).Particles
were blasted with pressure of 2.8 bar for 10 sec. from
a distance of 10 mm in a circular movement. Samples
were then ultrasonically cleaned with distilled water,
left to dry. Then samples were coated by97.7 % 3-
methacryloxy-propyltrimethoxysilane (Alfa Aesar,
Johnson Matthey Company, U.S.A), left for 5
minutes to polymerize in air.

Group 4-SC : A modified laboratory
tribochemical silica coating, was performed as
follow: Airborne particle abrasion with 110 µm
aluminum trioxide Al2O3 particles for 15 seconds
followed by immersion in a saturated emulsion of
Aluminum sulfate and Urea for one hour. The
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samples were introduced into a ceramic furnace
(Jelrus v.i.b.300,USA) and heated to 95-98Co for one
hour for the purpose of beginning of calcinations
(removal of water and beginning of  alumina
formation) . Although maturation is completed
between 300-600Co, this temperature was not
applicable in this study to prevent the adverse effect
of tetragonal phase transformation at high
temperature. Fortunately, seeding of Al2O3 began at
nearly 60Co. In addition ,the proposed steps were
believed  to improve homogenization of alumina
particles and increase attachment, binding of the
particles together with the zirconia substrate (28), this
step was followed by cleaning of the samples in
ultrasonic water path to remove all of the loose Al2O3

particles. The following steps were blasting the
surface with high purity aluminum trioxide
particles,30 µm modified by silica (SiO2) with
blasting pressure of 2.8 bars for 15 seconds. Samples
were then immersed in saturated solution of silicon
oxide, prepared from solution of tetraethyl -
orthosilicate in ethanol and ammonium hydroxide.
Addition of predetermined drops Hcl to adjust the pH
at 7(29).Samples were Introduced again into the
furnace and heated to 100Co for 15minutes, this step
was done to enhance maturation and fixation of the
silica layer to the under lying ceramic substrate (30)

Samples were then, coated with 97.7 % 3-
methacryloxy-propyltrimethoxysilane (MPS),(Alfa
Aesar, Johnson Matthey Company, U.S.A), left for 5
minutes to polymerize in air.

The entire coated surface loses its smoothness
gloss, due to silica deposition on the ceramic surface.

Group 5-AE: samples were immersed in the
following laboratory prepared solution: 800ml
ethanol, 200ml 37% conc. Hydrochloric acid Hcl, and
2g of ferric chloride FeCl3.all of the chemical
reagents are driven from BDH. chemically analar
(high purity). The solution was heated in a Pyrex
beaker till100 Co and the beaker was then immersed
in other larger beaker full with distilled water
previously heated to boiling temperature 100 Co.A
thermostat was used to adjust the corresponding
temperature. The zirconia samples were immersed for
15 minutes with continuous shaking with multi-wrist
shaker,( Lab. Line instruments, Inc. USA), any drop
in temperature was compensated with addition of
boiled water to the external beaker. At the end of the
predetermined time, the samples were removed from
the etchant solution and washed under running water
and dried with oil free air syringe and left in a
desiccator, (Duran laboratory glassware, Germany).
2-4 Surface roughness measurements (Ra µm):

Randomly selected samples from each group
were chosen to surface roughness study. The sample
was attached by a special holder on the stainless steel

table then the profilometer stylus (Surftest.SJ-201,
Mitutoyo corp., and Kawasaki, Japan) scanned the
whole sample surface longitudinally and horizontally,
recording 10 readings in each axis. The final recorded
figure is the mean of these 10 readings.
2-5 Atomic force microscopy topography study:

A nanoscope Auto-prope CP-
Research,Thermo-microscobe AP-0100,Borregas
Avenue Sunnyvale, California USA, of tapping mode
was used to scan the surface of the samples, scanning
speed was 1 Hz.The 3D photos was displayed on a
computer screen with a soft ware,proscan1.8 and
resolution of 256x 265 line and soft ware for image
processing IP2.1. The surface roughness of the
scanned area of each specimen has been evaluated as
the root mean square (RMS) value, Rq,of the
distribution of heights in the AFM topographical
images was calculated in an area of 20x20 µm and for
an area of 4x4 µm, according to the general surface
roughness as viewed with the microscope before
starting the scan i.e. if the surface characterized with
high or sharp tops, the stylus propping the surface
will not be able to move freely to record the whole
depth and full heights of the surface, so the scanned
area has to be reduced according to manufacturer
instructions.
2-6: Teeth preparation:

Freshly extracted posterior second molars were
used in this study. The teeth were stored in glycerin
and ethanol until use (not more than one weak to
preserve the tooth structure elasticity, and not to
affect the bonding). The occlusal surface of the teeth
was cut immediately before cementation with sharp
diamond disc under copious water irrigation. The
resultant cut tooth surface ensures exposure of the
deep dentin surface. Flattening of the resultant dentin
surface is performed carefully with size 4 diamond
disc. Before cutting the occlusal surface of the teeth,
they were invested from the root side into self cure
acrylic resin blocks.
2-7 Cementation of zirconia discs to the tooth
structure:

Rely X Unicem, 3M ESPE St. Paul, USA, self
adhesive cement (Aplicap capsules) was used in this
study. Immediately prior to bonding procedures,
occlusal surface of samples underwent 600-grit
silicon-carbide disc cutting to create fresh smear
layer. The samples were cemented to the dentin as
follows : equal volume of base and catalyze pastes
were mixed on a paper pad, for 10 s, application of
the cement by a suitable instrument which was
spreaded on the ceramic sample and the dentin
surface as well,the sample was fixed on the tooth with
gentle finger pressure for 20 seconds,removal of
excess cement with suitable instrument then, curing
with light emitting diode LED( Ortholux TM LED 3M,
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Unitec, USA)of intensity of up to 1000mw/cm2 for 40
s(groups 1, 2).For gps. 3,and 4and 5, application of
silane(97.7% 3-methacryloxy-propyltrimethoxysilane
(Alfa Aesar, Johnson Matthey Company, U.S.A) on
the ceramic samples and left to air dry for 5 minutes,
prior to application of adhesive cement according to
manufacturer instructions.
2-8 Aging of samples:

The samples of each group were stored in a
distilled water at room temperature for 21 days then
subjected to thermo-cycling( at 5-55C for
5000cycles,(Porto-Tech;version2.1A,Portland,Ore)
according to (ISO Standard 10477).(31)

2-9 Shear bond strength:
The bond strengths of the samples after

thermo-cycling were assessed by shear bond strength
testing. Specimens were mounted in a jig of the
computer controlled universal testing machine (Lloyd
LRX; Lloyd Instruments, Fareham, UK) and shear
force was applied by a mono-beveled chisel at a
crosshead speed of 1.0mm/min, at the adhesive
interface until failure occurred. The load was
recorded in Newton then divided by the interfacial
area of bonding (radius of the disc) to express the
bond strength in MPa.

Figure1: SBS. Set up test (pamphlet of RelyX Unicem) +
experimentally prepared tooth.

Statistical Analysis:
The results of surface roughness and shear

bond strength were statistically analyzed using SPSS
version 17,comparison between groups was done with
one way Anova ,multiple comparisons to test the
inter-relation between groups to determine which
group that affect the results using Post Hoc and Tuky-
t-test at confidence level of 95%.

3-Results:
Table 1 shows the different values of surface

roughness and the shear bond strength of all groups

,superscript of the same letters indicating statistically
not significant values,p<0.05. The surface roughness
of group5 (acid etching) was 54.56.8 which is
doubled nearly25 times more than control group
samples (2.31.4). Table2 shows the Anova statistical
test between the groups and within the groups, F
value is significant for, shear bond strength and
surface roughness values. Surface treatments had a
strong effect on surface roughness of the groups as
well as on shear bond strength, but to a lesser extent.

Figures 2, and 3 illustrate that group5 (acid
etching) has very high surface roughness value
compared to the other groups (54.56.8) and also the
highest recorded shear bond strength (24.33.2).
From these figures, it is clear that when the surface
roughness was doubled 25 times, the bond strength
doubled nearly 8 times.
Table (1): statistical analysis of surface roughness
and the corresponding shear bond strength values.

surface
roughness

shear bond
strength(MPa)

P
value

control Mean 2.3000 (a) 3.054(s)

P<
0.05

Std.
Deviation

1.41803 1.99403

Grinding
tool

Mean 3.671(a) 4.431(s)
Std.
Deviation

1.17149 2.36731

group3 Mean 7.5043 (b) 8.4371(E)

Std.
Deviation

3.2531 2.84825

group4 Mean 12.750 (c) 13.4286(E)
Std.
Deviation

4.25979 4.54994

group5 Mean 54.5 (d) 24.300 (M)

Std.
Deviation

6.86339 3.21388

Table (2): statistical results of all groups, one way
Anova

Sum of
Squares df

Mean
Square F Sig.

surface
roughness

Between
Groups

26056.947 4 6514.237 326.714 .000

Within
Groups

598.160 30 19.939

Total 26655.107 34
shear bond
strength

Between
Groups

441.180 4 110.295 85.123 .000

Within
Groups

38.871 30 1.296

Total 480.051 34
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Figure3: Shear bond strength MPa, of all groups

3-2 Results of atomic force microscopy AFM:
Figures 4,and 5 shows the surface topography

as traced by the AFM, the roughness of the scanned
area,20m., the surface appeared smooth except some
sharpness which was interpreted as attached powder,
or dust from the laboratory fabrication procedures,
and for gp2-G very minute sharpness and scratches
appeared. Generally the recorded average roughness,
in small scanned area, 20m, Ra was402 nm, for
control group while for group2, the recorded Ra
was600nm. The recorded highest peak area in the
histogram is not statistically different compared with
the control.

Figures 6and 7 showing the roughness
resulted from sand blasting (group3) and modified

tribochemical coating, it is clear that surface
roughness increased, as much more peaks of sharp
irregularities corresponds to the coated alumina
modified silica particles which remains well attached
to the surface even after ultrasonic washing.The
recorded roughness peak in the histogram in group3
was 890nm,while it was 1.4m in group4 with much
more thickness in z- plane axis.

In group5, fig 8, the surface is full of deep,
wide valleys and concavities as well as sharp tops,
irregularities with the highest recorded surface
roughness histogram, within the scanned area,
2.84m, as well as increased thickness in z-plane
axis. Acid etching procedure yielded a wide surface
area available for the bonding cement to penetrate
and interlocked within the rough surface.

Figure4: Surface roughness parameters as recorded from AFM, 2D and 3D AFM photo of control group

.
Figure 5: Surface roughness parameters as recorded from AFM, 2D and 3D AFM photo of group 2-G
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Figure 6: Surface roughness parameters as recorded from AFM, 2D and 3D AFM photo of group3-SB (sand
blasting)

Figure 7: Surface roughness parameters as recorded from AFM, 2D and 3D AFM photo of group 4-SC (modified
tribochemical technique).

Figure 8: Surface roughness parameters as recorded from AFM, 2D and 3D AFM photo of group 5-AE (acid
etching).

4-Disscusion:
Non-silicate ceramics, especially zirconia,

have become a topic of great interest in the field of
prosthetic and implant dentistry. Although its
mechanical properties are superior than other
available ceramics, problems with use of zirconia-
based ceramics in achieving suitable adhesion with

tooth structure always arises, especially in stress
areas of the oral cavity.

Traditional adhesive techniques used with
silica-based ceramics do not work effectively with
zirconia, because of their lack of silica and glass
phase, the responsible elements in providing good
bond strength in traditional silicate ceramics. Several
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investigations are being utilized clinically to solve
this problem, and other approaches are under
investigation. Most focus on surface modification of
the inert surfaces of zirconia.

Zirconium is an inert element, 3d, 4S,and 4b
orbital are completely filled, and 4d orbital is of high
energy level and not involved in common reaction at
ordinary chemical condition.(30) The ability to
chemically functionalize or activate the surface of
zirconia appears to be critical in achieving adhesive
bonding. Some literatures suggest the use of air
abrasion or tribochemical coating prior to adhesive
cementation, the effect of those surface treatments on
the mechanical properties of Y-TZP materials is
controversial, and both positive and negative results
have been described in the literature (32, 33).

In most of the previous studies the bond
strength of adhesive resin materials to Y-TZP
ceramics was studied. Shear and tensile bond
strength tests were the methods most frequently used
in those investigations.(34-36) In both methods, the
specimens had only one adhesive interface to be
tested, that is, between the ceramic and resin-based
materials. However, in the clinical situation, both
interfaces between the ceramic and adhesive
restorative material and between the adhesive
restorative material and tooth structure are present.

Thus, the performance of the complex tooth
structure- adhesive resin—zirconia ceramic must be
tested, as there are much complicated factors to
affect the bonding strength to the tooth structure.
Therefore the results which did not include the
important tooth-restoration interface may be not
clinically reliable.

In this study, hot iso-static pressed (HIP) yttrium-
oxide-partially-stabilized zirconia poly crystal blocks
machinery fabricated were used. The effect of
several methods to modify the surface of zirconia to
improve bonding with dentin namely, grinding
surface with carbide disc,air abrasion technique with
Al2O3, modified protocol of the tribochemical
technique,and acid etching with solution of 27% Hcl
and ferric chloride.

The selected cement ,a self adhesive cement,
RelyX Unicem, which was used to decrease the
sensitive steps of bonding procedures. Self-adhesive
resin cements, do not require tooth pre-treatment,
therefore simplifying the clinical steps during the
cementation procedures of crowns/fixed partial
dentures. The cement paste is very acidic and has
hydrophilic properties. Therefore it shows a higher
moisture tolerance than multi-step composite
cements. During setting of the cement, a strongly
cross-linked cement matrix with hydrophobic
properties develops through the cross linkage
polymerization reaction. A low linear expansion and

low solubility are the results and lead to the long-
term stability which plays a central role especially
for all-ceramic restorations. Additional advantages of
these products are the decrease or elimination of
post-operative sensibility, as well as lesser
susceptibility to moisture, as reported by Mazzitelli
et al. 2008) (37). By elimination of other influencing
bonding variables related to etching and or priming
of dentin, the results of bonding strength were
confined to proposed surface treatments only, with
no other influencing factors.

The results of this study showed that no
significant difference in shear bond strength between
control group with no surface treatment and the use
of grinding tool ,as there was no difference in surface
topography, and the resulted roughness was
incapable of providing the adequate
micromechanical bonding with the cement and tooth
structure. The results were in accordance with other
researchers who reported that surface grinding
techniques, using conventional grinding tools and
bonding with resin cements, have no significant
effect on increasing the bond strength of zirconia to
resin cements, The low surface energy and inertness
of zirconia surface provide very low bond strength
with tooth structure after 5000thermo-cycling and
storage in water. (20,21,25)

Silane coupling agents (silanes) are well-known to
form covalent chemical bonds between dissimilar
matrices, i.e glassy ceramics (oxides) and organo-
functional monomers in the adhesive cement. (38)

In this study, the silane monomer with the
methacrylate functionality, 3-
methacryloyxpropytrimethoxy silane, which is
widely used in dentistry, was selected in treatment of
samples of group 3 and 4. Also in group 5 to
improve wettability of the etched zirconia surface, in
addition after etching, there will be an ionized free
components and oxides of trace elements which
could share in bonding process. However, silanes
cannot react directly with the chemically inert
zirconia. Silanes are also believed to promote surface
wetting, which enhances potential micromechanical
retention with low viscosity resin cements (39, 40).

In group 3, sand blasting with Al2O3 increased
the bond strength significantly 8.42.8 in
comparison to the control group. Airborne-particle
abrasion has been shown to be a good method for
cleaning and roughening the zirconia surface after
clinical try-in procedures, since the contamination
with saliva is known to decrease the bond strength.
Yang et al., 2008; Yang et al., 2007(41,42). stated that
airborne particle abrasion with alumina creates
surface roughening and significantly improved
Zirconia-resin bond strength
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Un-fortunately, these techniques can create
surface microcracks (43, 44). That may act as crack
initiation sites that can decrease strength .Moreover,
surface grinding also results in a tetragonal to
monoclinic phase transformation on the surface of
zirconia. This can theoretically produce a
compressive stress layer that counteracts the flaw-
induced reduction in strength (43, 44). Work by
Guazzato et al, 2004) (6). showed that sandblasting
produced the most effective tetragonal to monoclinic
phase change when compared to fine polishing,
grinding with an abrasive wheel, or grinding using a
diamond bur It was determined that sandblasting was
able to induce transformation at low temperature
(room temperature ) (44,45). In the literatures, there are
a controversial information about the minimum
accepted clinical bond strength, while it was
mentioned that minimum of 5 MPa set by the
International Organization for Standardization (21),
Thurmond et al., and Piwowarczyk et al.,(46,47) stated
that it must not be less than 10-12 MPa to survive in
the oral cavity, and of course it varies according to
location in the oral cavity and the type of occlusion.
However, the bond strength yielded from sand
blasting with alumina followed by silan coupling
agent, failed to reach the minimum accepted bond
strength (10-12Mpa) needed for clinical service in
the oral cavity(46,47)

The fourth proposed surface treatment was
application of the tribochemical chemistry in coating
the zirconia surface with silica modified alumina
particles then silanization of the surface before
application of the adhesive cement.

Tribochemical method that has shown to be
quite effective in increasing bond strength to zirconia
based ceramics is the technique of silica coating
followed by silane application is a simple and
effective technique that uses silica-coated 30mm
aluminum trioxide particles, followed by the
application of silane. According to the manufacturer,
sandblasting with this material uses impact energy to
apply a silica coating to the target surface (48). Other
literatures denies these claims, as it is unlikely, that
in the case of high toughness alumina or zirconia
materials, there is actual embedding of silica coated
particles because of the intrinsic hardness of the
target material.(49,50)

Modification of the technique was proposed to
enhance the bond strength with cement through
increasing the surface roughness of zirconia via
homogenization between Alumina particles and
Alumina modified Silica particles. In addition, it was
reported that conventional blasting procedure,
yielded a layer which is loosely attached to the
ceramic substrate, therefore bonding to this lose

layer impair formation of a durable zirconia/cement
bond strength (51)

The EDXS analysis and SEM studies showed
that the coating silica on Zirconia surface could be
cleaned away by ultrasonic washing in water or
pressurized water spray, indicating that no stable
chemical bond was formed between silica and
zirconia. The silica was probably deposited on the
Zirconia surface via weak physical force, such as
vander- Waals forces, which might not be strong and
stable enough in a clinical situation. (Chen et al.,
2011a), Nishigawa et al., 2008; (49,50)

The proposed additional steps of immersion in
saturated solution of alumina and silica then heat
tempering at 100Co was postulated to improve
coalescence and bonding between silica and alumina
particles and the surface of zirconia. In addition, it is
well known that heating the surface increases its
surface energy, improves wettability and removes
any oily substances or dirt waste coming from
handling the samples. Also immersion in the
saturated solution of silica and alumina, and
subsequent heat treatment may increase the
concentration of fresh active elements available for
chemical bonding with applied silane and thereafter,
the adhesive cement.

Internal research at Bisco Dental Products
with tribo-chemical bonding (Cojet/Rocatec) showed
that it did not offer improved bonding and could be
prone to degradation. (52).

It was reported in a previous study conducted
by ÖZCAN et al (2008)(51) that bond strength after
tribochemical surface treatment with Rocatec system
of Y-ZTP Lava™ samples and thermocycling for
6000 cycle, samples were bonded with Panavia F
resin cement, the reported shear bond was 8.23ｱ3.8
MPa with no significant difference between air
abrasion with 110 Al2O3 and Rocatec system.

In this study, the bond strength of group4
samples, has improved and the proposed modified
tribochemical method yielded much more stable
silica/alumina layer which reflected on the durable
bond strength even after aging procedure, taking into
consideration that there was a good bond strength to
dentin surface interface which was not considered in
most of other studies. The surface roughness
(12.74.2) and bond strength (13.44.5) increased
significantly and the bond strength exceeded that
value set by ISO standards for accepted clinical bond
strength (21).

Zirconia is a very tough material and the HF
acid etching suitable for application in silicate based
ceramics are not suitable to induce etching in surface
of Y-ZTP.On the other hand, considering the
metallic nature of pure zirconium, it can be predicted
that acids or etching solutions originally performed
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for conditioning alloys may works well for etching
zirconium dioxide crowns or bridge frameworks. A
hot chemical solution has been proposed to etch the
wings of Maryland bridges, roughening the surface
and promoting retention.(53)..

25% conc. Hydrochloric acid is considered as
a corrosive solution for most of alloys and tough
material. The addition of ferric chloride to Hcl
increases its ability to etch the preferential
boundaries of the superficial grains of Y-ZTP. Ferric
chloride is an octahedral, highly symmetric complex
ion. It can form complexes with the weakest metal
ions on the surface of the substrate (Y-ZTP). The
resultant new complex ions dissolve in water and
leads to the observed etching –corrosion procedure.
The legating nature of this solution make it suitable
to produce widening between the densely arranged
grains of Y-ZTP ,created a surface roughness
recorded in this study which exceeded all other
surface treatments ever described in a relevant
literatures (54.56.8), after 15 minutes application
period. The advantage of this solution is that its
evaporation does not significantly vary its
composition during use. In addition, the preparation
of the solution is not a technique sensitive (54). The
action of the hot etching solution is basically a
corrosion-controlled process. It selectively etches the
zirconia,(55) enabling for micro-retentions by
modifying the grain boundaries through preferential
removal of the less arranged, high energy peripheral
atoms the created micro spaces that would optimize
the overall bonding mechanism. The shear bond
strength results of acid etching group was 24.23.2
MPa. The bond strength doubled nearly 8 times.
Once resin cement systems penetrate the inter-grain
spaces forming micromechanical interlocks with the
substrate, a superior strength would be necessary to
debond it.

This method of inducing surface roughness
had the advantage of removing the inter facial layer
(whether Alumina or Silica) and the cement
penetrates through the created inter-grains spaces. It
is well known that the weakest link in any adhesion
process is always the inter mediate layer where
cracks and de-bonding may occur(56). So by
removing this inherent weak layer, bond strength
doubled 8 times.

Acid etching technique was the least sensitive
and in-expensive method for functionalizing surface
of Y-ZTP dental ceramics, as the modified
tribochemical technique proposed in this study has a
prolonged time to be performed, and further
investigation are needed to reduce the described
steps and therefore facilitate its application in dental
labs.

More investigations are also needed to find
out other more suitable etching solutions, to improve
acid etching techniques, and make it more suitable
for application in dental clinics at room temperature,
instead of being in the labs, as the hot temperature of
the etching solution is not applicable in clinics.
5- Conclusions:

1-Although it needed much time to be
performed, yet, proposed modified tribochemical
technique was a valid method in increasing Y-ZTP
/dentin bond strength and recommended to be
applied rather than conventional tribochemical
method. 2- The use of hot etching solution of Hcl
and ferric chloride FeCl3 is recommended as an
effective and simple method and could be performed
easily in labs to modify surface of zirconia
chemically and mechanically, so that, enhance
bonding to dentin surface even after water storage
and thermo-cycling.3-Self adhesive cement RelyX
Unicem, produced a comparable results to resin
cement with the advantage of reduced time and
elimination of sensitive steps of resin bonding
cements which requires a separate etching and
bonding agents.
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Abstract: The electrons and positrons are assumed to be dynamic, whereas positively charged ions are considered 
stationary. Using a computerized symbolic computation technique, we obtianed several solutions of the Zakharov-
Kuznetsov equation which describes the propagation of the electrostatic excitations in the electron-positron-ion 
plasmas. These solutions contain hyperbolic, triangular solutions. These solutions extended to ion-acoustic waves in 
quantum dusty plasmas consisting of electrons, ions, and negatively/positively charged dust particles. In addition, as 
an illustrative sample, the properties of the solutions of this equation are shown with some figures. 
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1. Introduction 

  Electron–positron (EP) plasma is a new 
state of matter with unique thermodynamic properties 
which different from those of ordinary electron–ion 
plasmas [1].The study of electron–positron– ion (e-p-
i) plasmas is important to understand the behavior of 
both astrophysical and laboratory plasmas. Electron–
positron plasmas have been observed in the polar 
regions of neutron stars [2], active galactic nuclei [3], 
in magnetospheres of pulsars [4], polar regions of 
neutron stars [2], intense laser fields [5] and tokamak 
plasmas [6]-[7]. During the last few years, there have 
great interest in the field of pair (electron-positron) 
plasma, which is composed of electrons and 
positrons, having equal mass but having opposite 
charge [8]-[11]. 

The nonlinear wave phenomena can be 
observed in various scientific fields, such as plasma 
physics, optical fibers, fluid dynamics, chemical 
physics, etc. The nonlinear wave phenomena can 
obtained in solutions of nonlinear evolution equations 
(NEEs). The exact solutions of these NEEs plays an 
important role in the understanding of nonlinear 
phenomena. In the past decades, many methods were 
developed for finding exact solutions of NEEs [12]-
[20]. 

Although Porubov et al. [21]-[22] have 
obtained some exact periodic solutions to some 
nonlinear wave equations, they use the Weierstrass 
elliptic function and involve complicated deducing. A 
Jacobi elliptic function (JEF) expansion method, 
which is straightforward and effective, was proposed 
for constructing periodic wave solutions for some 
nonlinear evolution equations. The essential idea of 
this method is similar to the tanh method by replacing 

the tanh function with some JEFs such as sn , cn  

and dn . For example, the Jacobi periodic solution in 
terms of sn  may be obtained by applying the sn -
function expansion. Many similarly repetitious 
calculations have to be done to search for the Jacobi 
doubly periodic wave solutions in terms of cn  and 

dn  [23]. 
Recently F-expansion method [24]-[27] was 

proposed to obtain periodic wave solutions of 
NLEEs, which can be thought of as a concentration 
of JEF expansion since F here stands for everyone of 
JEFs. In this paper, we apply the extended F-
expansion (EFE) method with symbolic computation 
to system (4) for constructing their interesting Jacobi 
doubly periodic wave solutions. It is shown that 
soliton solutions and triangular periodic solutions can 
be established as the limits of Jacobi doubly periodic 
wave solutions. In addition the algorithm that we use 
here also a computerized method, in which 
generating an algebraic system. 

 
2. Material and Methods  
Governing equations 

 The dynamics of the electrostatic (ES) 
solitons in the electron–positron–ion plasmas is 
governed by [28]  
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 (2) 
 and Poisson's equation  

),(4= 333
2 nzsnn    

(3) 

 where ),( YX , n , u ,  , 3n , e , c , 0B , 
0 , p , 

m , 3z  and 1=3 s  are the coordinate of the 

propagation plane; the number densities of the 
positron, electron; the fluid velocity variables of the 
positron and electron; the ES potential; the number 
densities of ion; the magnitude of the electron charge; 
the speed of light; the magnitude of the ambient 
magnetic field; the rotation frequency; the pressures 
of the positron and electron; the electron mass; the 
ion charge number and the ion charge sign 
respectively. 

The time-dependent two-dimensional ZK 
equation can be obtained from Eqs. (1)-(3), using 
multi-dimensional reductive technique [29] and the 
independent variables [30]  

,=,=),(= 3/21/21/2 TtYyTXx    

where   is a small parameter and 0)>(  is the 

phase velocity as  

0,=xyyxxxxt vvvvv                          (4) 

where v  is the st1 -order ES potential perturbation of 

the ES potential  . Eq. (4) describe many physical 

phenomena, such as the weakly nonlinear ion-
acoustic waves in a strongly magnetized lossless 
plasma comprised of the cold ions and hot isothermal 
electrons, the nonlinear dust-acoustic waves in a 
magnetized three-component dusty plasma consisting 
of negatively charged dust-particles and nonlinear 
ion-acoustic waves in a quantum magneto plasma.  
 

Extended F-expansion method 
 In this section, we introduce a simple 

description of the EFE method, for a given partial 
differential equation  

0.=),,,,,,( xytzyx uuuuuuG                         (5) 

 
We like to know whether travelling waves (or 
stationary waves) are solutions of Eq. (5). The first 
step is to unite the independent variables x , y , z  

and t  into one particular variable through the new 
variable  

),(=),,(,=  Utyxutzyx   

where   is wave speed, and reduce Eq. (5) to an 
ordinary differential equation(ODE)  

0.=),,,,( '''  UUUUG                              (6) 

 
 Our main goal is to derive exact or at least 
approximate solutions, if possible, for this ODE. For 

this purpose, let us simply U  as the expansion in the 
form,  

,=)(=),,,(
1=0=

i
i

N

i

i
i

N

i

FaFaUtzyxu 
       (7) 

 where  

,= 42' CFBFAF                                   (8) 

 the highest degree of 
p

p

d

Ud


 is taken as  

,1,2,3,=,=)( ppN
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...,1,2,3,=,0,1,2,=,1)(=)( pqpNq
d

Ud
UO

p

p
q 


 (10) 

 where A , B  and C  are constants, and N  in Eq. (6) 
is a positive integer that can be determined by 
balancing the nonlinear term(s) and the highest order 
derivatives. Normally N is a positive integer, so that 
an analytic solution in closed form may be obtained. 
Substituting Eqs. (5)- (8) into Eq. (6) and comparing 
the coefficients of each power of )(F  in both sides, 

to get an over-determined system of nonlinear 

algebraic equations with respect to  , 0a , 1a ,  . 

Solving the over-determined system of nonlinear 
algebraic equations by use of Mathematica. The 
relations between values of A , B , C  and 
corresponding JEF solution )(F  of Eq. (7) are given 

in table 1. Substitute the values of A , B , C  and the 
corresponding JEF solution )(F  chosen from table 1 

into the general form of solution, then an ideal 
periodic wave solution expressed by JEF can be 
obtained.  
 
Table 1: Relation between values of ( A , B , C ) and 

corresponding F  
  A    B   C   )(F   

 1  
 -1-

2m    
2m  

 sn )( , 

cd )( =

)(

)(





dn
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2m   2
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 cn )(   

 
2m -1  2-
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-1   dn )(   
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where sn )( , cn )(  and dn )(  are the JE sine 

function, JE cosine function and the JEF of the third 
kind, respectively. And  

),(1=)(),(1=)( 22222  snmdnsncn    (11) 

 with the modulus m 1)<<(0 m . 

 
When m  1, the Jacobi functions 

degenerate to the hyperbolic functions, i.e.,  
,,,  sechdnsechcntanhsn   

when m 0, the Jacobi functions degenerate to the 
triangular functions, i.e.,  
 

1.and,  dncoscnsinsn   

 
3. Results  
  

In this section, we will apply the extended 
method to study the time-dependent two-dimensional 
ZK equation (4)  

0,=xyyxxxxt vvvvv                           (12) 

if we use tyx  =  , )(=),,(  Vtyx  carries 

PDE (12) into the ODE  

0,=)( '22''  VVVV             (13) 

 where by integrating once we obtain, upon setting 
the constant of integration to zero,  

0,.=)(22 '222  VVV          (14) 

 Balancing the term 'V  with the term 2V  we obtain 

2=N  then  

   
.=

,=)(
42'

2
2

2
2

1
110

CFBFAF

FaFaFaFaaU



 



            (15) 

 
Substituting Eq. (15) into Eq. (14) and 

comparing the coefficients of each power of F  in 
both sides, to get an over-determined system of 

nonlinear algebraic equations with respect to  , ia , 

1=i , 1 , 2 , 2 . Solving the over-determined 
system of nonlinear algebraic equations by use of 
Mathematica, we obtain three groups of constants:   
 1.   
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 if we use Eqs. (16)-(18) we obtained the st1 -order ES 
potential perturbation of the ES potential of Eq. (12) 
as:-  
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        The modulus of electrostatic potentials 

1 , 
2 , 

3  and 
4  are displayed in figures 1, 2, 3 and 4 

respectively, with values of parameters listed in their 
captions. 

 
Fig. 1 (a) 

 
Fig. 1 (b) 

 
Fig. 1 The modulus of solitary wave solution 1  (Eq. 

19) where 0.5=======  m . 

Fig. 2 (a) 

 
Fig. 2 (b) 

 

 
Fig. 2 The modulus of solitary wave solution 2  (Eq. 

20) where 0.5=======  m . 

 
 

Fig. 3 (a) 
 

 
Fig. 3 (b) 

 

 
 

Fig. 3 The modulus of solitary wave solution 3  (Eq. 

21) where 0.5=======  m . 

Fig. 4 (a) 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

1810 

 

 
 
 

Fig. 4 (b) 
 

 
 

Fig. 4 The modulus of solitary wave solution 4  (Eq. 

22) where 0.5=======  m . 

3.1   Soliton solutions 
 Some solitary wave solutions can be 

obtained, if the modulus m  approaches to 1 in Eqs. 
(19)-(48)  
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3.2  Triangular periodic solutions 
 

Some trigonometric function solutions can 
be obtained, if the modulus m  approaches to zero in 
Eqs. (19)-(48)  
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4. Discussions  

By By introducing appropriate 
transformations and using extended F-expansion 
method, we have been able to obtain in a unified way 
with the aid of symbolic computation system-
mathematica, a series of solutions including single 
and the combined Jacobi elliptic function. Also, 
extended F-expansion method is shown that soliton 
solutions and triangular periodic solutions can be 
established as the limits of Jacobi doubly periodic 
wave solutions. When m  1, the Jacobi functions 
degenerate to the hyperbolic functions and given the 
solutions by the extended hyperbolic functions 

methods. When 0m , the Jacobi functions 
degenerate to the triangular functions and given the 
solutions by extended triangular functions methods. 
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Abstract: This research was carried out to study the effect of three sowing dates (15th Oct., 15th Nov. and 15th Dec.) 
and two cooling treatments (5o C and -20o C) on growth, structure and some chemical components of B. vulgaris L. 
cv. Pleno root. The obtained data are summarize as follows: maximum values of root length, root diameter, fresh 
and dry weight, cortex thickness, average rows number of cortex, cambium region thickness, sucrose %, T.S.S. and 
total phenols were recorded with 15th Oct. treatment. On the other hand, most of the studied cooling treatments, in 
most cases, increased of root diameter, fresh and dry weight, total phenols and auxin like-substances in comparison 
with the control. 
[Sakr, M. M., O. A. Almaghrabi and S. M. H. Gowayed. Effect of some agricultural treatments on Beta vulgaris 
L. cv. Pleno root. Life Sci J 2012;9(4):1814-1819] (ISSN:1097-8135). http://www.lifesciencesite.com. 275 
 
Keywords: Sugar beet; sowing dates; vernalization; root anatomy; chemical components. 
 
1. Introduction 

Both sugar beet (Beta vulgaris L., 
Chenopodiaceae) and sugar cane constitute the only 
important sources of sucrose; nearly 40 % of world 
sugar production is obtained from sugar beet. Sucrose 
sugar has been a valued component of human diet for 
thousands of years. Sugar beet is an important crop in 
north Egypt Delta because of its tolerance to salinity. 
Planting data effect of growth, yield and quality of 
sugar beet under the environment conditions of Egypt, 
there is a general agreement that early planting of 
sugar beet produced the highest sucrose percentage as 
well as root and sugar yield per unit area (Badawi et 
al., 1995 and Ramadan and Hassanin, 1999). Other 
studies found that planting sugar beet during October 
markedly increased diameter, length and weight of 
roots, sugar content as well as root and sugar yield, 
compared with the late sowing of November (El-
Kassaby and Leilah, 1992, Leilah and Nasr, 1992, 
Bugbee, 1993, Badawi et al., 1995 and Ozturk et al., 
2008). In the same time, Hassan et al. (2008) studied 
the effect of three different sowing dates (15th Oct., 
15th Nov. and 15th Dec.) and two vernalization 
treatments (5o C and -20o C) on growth, structure and 
some chemical components of Beta vulgaris L. cv. 
Univers root under Ismailia Governorate conditions, 
and found that the highest values of the root length, 
root diameter, root fresh, dry weights, cortex 
thickness, rows number of cortex, cortex cell 
thickness, rows number of cambium, cambium 
thickness, cambium cell thickness, total phenols, auxin 
like substances, % sucrose and T.S.S. were observed 
with 15 Oct. treatment. Furthermore, most of the 
studied cooling treatments increased of the periderm 
thickness, cortex thickness, number of cortex rows, 
cortex cell thickness, number of cambium rows, 

cambium region thickness, total phenols, reducing 
sugars and non reducing sugars. 

Exposure of seeds in many plant species to a 
prolonged period of cold before the sowing promotes 
flowering. This process termed vernalization (Reeves 
et al., 2007). 

The aim of present work is to study the effect of 
sowing dates and vernalization treatments on root 
growth parameters, root anatomy and some chemical 
components of B. vulgaris L. cv. Pleno root under 
Ismailia governorate conditions. 

 
2- Material and Methods: 

Two field experiments were carried out at the 
Experimental Farm of Suez Canal University, Ismailia 
Governorate, Egypt. The following treatments were 
used:-  
a- Sowing on 15th October for seeds which cooled at 

5o C for 30 days. 
b- Sowing on 15th October for seeds which cooled at 

-20o C for 30 days. 
c- Sowing on 15th November for seeds which cooled 

at 5o C for 30 days. 
d- Sowing on 15th November for seeds which cooled 

at -20o C for 30 days. 
e- Sowing on 15th December for seeds which cooled 

at 5o C for 30 days. 
f- Sowing on 15th December for seeds which cooled 

at -20o C for 30 days. 
In addition the control treatments during 

2009/2010 and 2010/2011 growing seasons were 
cultivated. The experiments were designed in 
randomized split-plot arrangement with three 
replicates for multigerm Beta vulgaris L. cv. Pleno. 
The seeds were obtained from Sugar Institute 
Research, Agricultural Center Research, Ministry of 
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Agriculture, Giza, Egypt. Nitrogen, phosphorous and 
potassium fertilization were incorporated in soil at the 
rate of 60, 15 and 50 unit/feddan, respectively. The 
following parameters were calculated:- 
Growth parameters:  

Random samples of five plants were taken from 
each sub plot at 90, 120, 150 and 180 days after 
sowing to determined root length (cm), root diameter 
(cm), fresh weight of root (gm) and dry weight of root 
(gm). 
Root anatomy:  

For studying the characters of transverse sections 
of the root to describe, periderm thickness (mm), 
cortex thickness (mm), average rows number of 
cortex, average cortex cell thickness (mm), average 
rows number of cambium region, thickness of 
cambium region (mm) and average thickness of 
cambium (mm). killing and fixation in 50 % F.A.A. 
solution, dehydration and clearing in pure paraffin 
wax (M.P. 56o C) were carried out as described by 
Willey (1971). Using a rotary microtome, sections (10 
µ) were obtained and stained with Safranin and Light 
green. 
Chemical analysis of root:  

For determination, total sugars, total phenols and 
auxin like-substances, root samples were taken at 90, 
120, 150 and 180 days from each treatment and 
extracted as described by Abdel-Rahman et al., 
(1975). Total phenols determined using a modified 
Folin-Cicoalteu method described by William et al., 
(1965), in addition, auxin like-substances determined 
according to the method of Gordon and Weber (1951) 
with a slight modification of the Ehrlish reagents 
(Fliosson, 1969). Total sugars were determined by 
anthrone method according to Sadasivam and 
Manickam (1991). T.S.S. was determined in the root 
juice using a hand refractometer (Anon., 1990). 

The data were subjected to One-way analysis of 
variance (ANOVA) one using Costat Version 6.311 
(CoHort soft- ware, Berkeley, CA 94701) according 
to Steel and Torrie (1980) with probability ≤ 0.05. 
 
3- Results and Discussion: 
Growth parameters:- 

Data in (Table 1) indicate that most of the 
studied growth parameters (root length, root diameter, 
fresh weight and dry weight) were very high under 15 
Oct. treatment in the two studied seasons accept, root 
length, root fresh weight and root dry weight in the 
2009/2010 and 2010/2011 seasons at 90 days from 
sowing, 150 days from sowing and 120 days from 
sowing under 15 Nov. treatment, respectively. 
Moreover, minimum values of the all above 
mentioned growth parameters were found at 15 Dec. 
treatment in the two studied seasons. Such results 

were obtained by Karbalei et al. (2012) who pointed 
out that sowing dates affected on root size.  

Generally, most of the studied cooling 
treatments decreased of the root length; in the same 
time, most of the root length was insignificant over 
the cooling treatments in comparison with control. In 
addition, in most cases, root diameter, fresh and dry 
weight was increased significantly as a result of 
cooling treatments than the control. Such results are in 
agreement with the data which obtained by El-
Kassaby and Leilah (1992), Leilah and Nasr (1992), 
Bugbee (1993), Badawi et al. (1995), Ozturk et al. 
(2008) and Hassan et al. (2008).   
 
Root anatomy:- 

Table 2 and Figure 1 show that the highest 
values of periderm, average rows number of cambium 
region and average thickness of cambium were 
observed with 15 Dec. treatment. In addition, 
maximum values of cortex thickness, average rows 
number of cortex and cambium region thickness were 
shown at 15 Oct. treatment. On the other hand, the 
lowest ones of periderm, cortex thickness, cortex cell 
thickness, average rows number of cambium region 
and cambium region thickness were noticed at 15 
Nov. treatment. 

Data in (Table 2) shows that generally, most of 
the cooling treatments decreased of the most different 
tissues of root especially under 5 and -20o C at 15 
Dec. treatments in comparison with the control. These 
results are in agreement with Hassan et al. (2008) who 
showed that sowing dates and cooling treatments 
affected on various tissues of B. vulgais cv. Univers 
root. 
 
Chemical analysis:- 
Total sugars: 

Table 3 and Figure 2 shows that the maximum 
values of total sugars were observed with 15 Nov. 
treatment after 90 and 120 days from sowing and 15 
Dec. treatment after 150 and 180 days from the 
sowing. While, the minimum values of the total 
sugars were noticed at 15 Oct. treatment after 90 days 
from sowing, 15 Nov. treatment after 120 days and 15 
Oct. treatment after 150 and 180 days from the 
sowing.  

Data in (Table 3 and Figure 2) point out that 
most of the cooling treatments decreased of total 
sugars in comparison with control. 
Sucrose and total soluble solids (T.S.S.): 
From (Table 3 and Figure 2) indicate that the highest 
values of sucrose % and T.S.S. at 180 days from the 
sowing were observed by 15 Oct. and 15 Dec. 
treatments, respectively. Moreover, the minimal ones 
were recorded at 15 Nov. and 15 Oct. treatments 
respectively. Most of the cooling treatments decreased  
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of sucrose % at 180 days from the sowing except, 5oC 
and -20o C treatments at 15 Nov. In addition T.S.S. 
were increased under all -20o C treatments and 
decreased under all 5o C treatments in comparison 

with the control. These results are in accordance with 
the data which obtained by Refay (2010) who 
revealed that T.S.S. %, total sugars and sucrose 
percent were affected by planting dates. 

 
Table (1): Effect of the sowing dates and vernalization treatments on root growth of B. vulgaris cv. Pleno during the 

two growing seasons 2009/2010 and 2010/2011. 

Sowing 
dates 

Vernalization 
treatments 

Root length (cm) Root diameter (cm) 

90 days 120 days 150 days 180 days 90 days 120 days 150 days 180 days 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

2009/1
0 

2010/1
1 

15 Oct. 
Control 20.7 21.7 28.7 33 38.9 40 36 36 13.4 14.7 25 26 29 28 35 36 

5 o C 20.4 22 25.4 27 38.4 39 32 31 13.2 14.7 19.3 19.3 30 31 36 36.3 
-20 o C 22.5 24 28 23.3 32 32 38 39 13 11.3 22 23.7 27 27.3 36 37 

15 Nov. 
Control 20.9 23 23.7 22.7 23.4 22 27.2 21.3 10.5 8.3 19.3 18.7 22.8 24.3 2.8.7 30 

5 o C 21.9 25 22.7 24 27 26 29.2 32 10.7 12.3 22.3 21.3 22.5 24 29 31 
-20 o C 19.5 16 22 22 25.3 23.3 29 27 9.3 9.7 23 24 19.3 21.3 30.2 33 

15 Dec. 
Control 19.0 18.3 20.3 21.3 23.3 24.7 21 20.3 7.7 7 13.7 14.7 15 14.7 18 15 

5 o C 18.7 18.3 18.3 17.7 23.3 21.7 22.4 24.7 7.7 7.8 12.7 13 16.7 17 19.2 17 
-20 o C 16.0 15.7 19.3 20 19.3 19.3 23 25.7 6 6 11.9 13 17 18 20.7 25 

L.S.D at 0.05 n. s. n. s. n. s. n. s. 3.5 n. s. 4.2 n. s. 1.99 1.8 n. s. 2.8 3.5 2.8 n. s. 3.3 

 Fresh weight of root (gm) Dry weight of root (gm) 

15 Oct. 
Control 72.2 96.3 197 203 609 607 1088.5 1087 12 17.3 47.7 46 169 168 281.5 297 

5 o C 69.4 89.7 177 199 957 955 1303 1558 15.9 24 41.9 48.7 246 245 317.5 389 
-20 o C 83.4 111.7 204 205 705.5 715 1128.5 1088 19.5 31 48 56 168 165 279.5 287 

15 Nov. 
Control 42.9 66 193 194 672 857 652 683 11.4 18.7 52.9 59 157 129 169.5 154 

5 o C 73.4 100 232 232.3 542.5 552 659.5 520 15.9 21.3 53.2 52.7 112 126 166 144 
-20 o C 42 40 223.7 231.3 479 339 745.5 883 12.2 12.3 53.7 51 118.5 78 189.5 215 

15 Dec. 
Control 22.5 26 103.7 109 238 243 246.5 363 5 5 22.4 25 56.5 56 60.5 88 

5 o C 26 26 78.5 68 260 219 322 456 5.7 6 16.8 19.3 71.7 79.3 77.5 109 
-20 o C 16.7 18 70.7 78.7 261.5 245 297.5 429 4 3 17.6 17.6 66 64 65.5 91 

L.S.D at 0.05 4.03 4 6.5 3.8 10.03 4.7 12.9 3.6 1.9 1.9 6.8 3.1 3.5 9.4 5.6 6.8 

 
Table (2): Effect of the sowing dates and vernalization treatments on root anatomy (mm) of B. vulgaris cv. Pleno 

180 days from sowing. 

Sowing dates 
Vernalization  

treatments 
Periderm 
thickness 

Cortex 
thickness 

Average rows 
number of 

cortex 

Average cortex 
cell thickness 

Average rows 
number of 

cambium region 

Thickness of 
cambium region 

Average 
thickness of 

cambium 

15 Oct. 
Control 0.31 3.2 23 0.20 13 1.9 0.08 

5 o C 0.20 2.3 20 0.20 14 1.2 0.16 
-20 o C 0.39 4 22 0.31 10 0.9 0.12 

15 Nov. 
Control 0.20 2.4 22 0.19 8 0.5 0.12 

5 o C 0.39 2.7 18 0.20 7 0.7 0.11 
-20 o C 0.23 2.3 16 0.20 16 1.2 0.16 

15 Dec. 
Control 0.39 2.8 20 0.20 14 1.5 0.13 

5 o C 0.23 1.8 18 0.16 10 0.5 0.12 
-20 o C 0.35 2 15 0.16 11 0.8 0,08 

 
Table (3): Effect of the sowing dates and vernalization treatments on some chemical constituents of  B. vulgaris cv. 

Pleno roots taken at 90, 120, 150 and 180 days from sowing in 2009/2010 and 2010/2011 seasons (as mg/g 
D.W.). 

Sowing 
dates 

Vernalization 
treatments 

Total sugars Total Phenols Auxin like-substances 
Sucrose % 

 at 180 days 
T.S.S. 90 

 days 
120 
days 

150 
days 

180 
days 

90 
 days 

120 
days 

150 
days 

180 
days 

90 
 days 

120 
days 

150 
days 

180 
days 

15 Oct. 
Control 0.39 0.43 0.69 0.44 1.59 1.01 0.45 0.82 0.15 0.34 0.41 0.10 17.2 25 

5 o C 0.67 0.55 0.64 0.63 1.29 0.81 1.36 1.95 0.58 0.32 0.41 0.29 16.6 23 
-20 o C 0.91 0.36 0.59 0.42 1.10 0.40 1.28 1.10 0.53 0.13 0.33 0.11 15.7 25.7 

15 Nov. 
Control 1.11 0.86 0.55 0.34 0.66 0.91 0.23 0.95 0.22 0.57 0.44 0.12 15.4 25.7 

5 o C 0.98 0.72 0.54 0.75 1.04 2.59 0.45 1.03 0.31 0.35 0.33 0.10 15.8 22.5 

-20 o C 0.51 0.43 0.52 0.48 0.61 1.31 0.55 0.79 0.23 0.37 0.46 0.16 15.6 28.3 

15 Dec. 
Control 0.58 0.37 0.73 0.98 0.40 0.46 0.58 1.21 0.52 0.10 0.10 0.08 15.7 26.3 

5 o C .038 1.00 0.85 0.43 1.20 0.77 0.85 0.51 0.33 0.38 0.28 0.12 15.5 22 
-20 o C 1.04 0.50 0.43 0.83 0.63 1.20 0.63 1.39 0.07 0.22 0.14 0.37 15.2 27 
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       Figure (1): Cross sections of B. vulgaris cv. Pleno roots (x 25.6). 

a- 15 Oct. control treatment b- 15 Oct. under 5oC c- 15 Oct. under -20 oC 
d- 15 Nov. control treatment e- 15 Nov. under 5oC f- 15 Nov. under -20 oC 
g- 15 Dec. control treatment h- 15 Dec. under 5oC i- 15 Dec. under -20 oC 
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Figure (2): Effect of the sowing dates and vernalization treatments on some chemical constituents of B. 

vulgaris cv. Pleno roots taken at 90, 120, 150 and 180 days from sowing in 2009/2010 and 
2010/2011 seasons (as mg/g D.W.) 
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Total phenols: 
Table (3) indicate that the highest values of total 

phenols were recorded at 15 Oct. treatment after 90 
and 120 days from sowing and 15 Dec. treatment after 
150 and 180 days from the sowing. Whereas, the 
lowest ones were shown at 15 Dec. treatment at 90 
and 120 days, 15 Nov. treatment at 150 days and 15 
Oct. at 180 days. In most cases, most of the cooling 
treatments increased of total phenols compared with 
the control. 
Auxin like-substances: 

Data in (Table 3) shows that, in most cases, the 
highest values of auxin like-substances were noticed 
with 15 Nov. treatment. While, the lowest ones, in 
most cases were observed at 15 Dec. treatment. 
Generally, most of the studied cooling treatments, in 
most cases, increased of auxin like-substances in 
comparison the control. Such results are in agreement 
with Hassan et al. (2008) who mentioned that, in most 
cases, most of the cooling treatments increased of 
sugars, phenols and auxin like-substances in 
comparison the control.  
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Abstract: This study aims to explore and analyze the Social factors that influence the development of 
Organizational Learning.The paper used analytic hierarchy process (AHP) to ranking the effective Social factors on 
Organizational Learning. This is the first research project to focus primarily on identifying specific factors in the 
environment which have a positive impact on Organizational Learning. From the AHP results, we can understand 
that most important effective Social factor on Organizational Learning is Leadership style. Moreover, the less 
important effective Social factor on Organizational Learning is various organizational characteristics. The findings 
of this study can serve as a basis and frame of reference for the future planning of Organizational Learning. 
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1. Introduction 

During the last two decades the world economy 
has experienced an extraordinary transformation. 
Intensified global competition and reorganization of 
economic boundaries have significantly shortened the 
product and process lifecycles forcing firms to 
develop a continuous stream of innovation (Achrol, 
1991). To be successful, organizations must not only 
process information but also acquire and create new 
information and knowledge. To this end, 
organizational learning creates competitive advantage 
by increasing marketing capabilities leading to desired 
outcomes (Das & Kumar, 2009). Bell et. al. (2002) 
presented a review of organizational learning literature 
organized into four different schools of thought - 
namely, economic, developmental, managerial, and 
process.  Entrepreneurship has never been more 
important than it is currently, and one of the major 
challenges facing all economies is the “need to 
develop a more entrepreneurial culture and develop 
the necessary skills, attitudes and behaviors to prepare 
young people and others to pursue opportunities” 
(Wilson, 2009). Social interactive learning has 
influential impacts on enabling entrepreneurs to 
explore opportunities and cope with crises of the new 
business management (Pittaway & Cope, 2007). 

Social interaction has also prominent 
contributions in developing students’ entrepreneurial 
qualities in pre-launching stage of new venture 
creation in many ways. First, social interaction 
improves students’ self-awareness of their 
entrepreneurial capability, their maturity in 
communication skills and networking, and their ability 
to apply acquired knowledge and skills to solve 

problems (Fuchs, Werner & Wallau., 2008). Second, 
social interactive learning enhances students’ 
entrepreneurial creativity and innovativeness (Ko & 
Butler, 2007). Third, knowledge and skills acquired 
from social interactions between various students 
having different experiences and perspectives are of a 
higher level than knowledge and skills acquired by 
individuals (Pittaway & Cope, 2007). Furthermore, 
social interaction creates a synergy between individual 
and collective learning which makes entrepreneurial 
learning more in-depth and longer-lasting (Man & Yu, 
2007).Many knowledge management definitions exist. 
For the purpose of this paper, only selected definitions 
will be focused on. Gloet and Terziovski (2004) 
describe knowledge management as the formalization 
of and access to experience, knowledge, and expertise 
that create new capabilities, enable superior 
performance, encourage innovation, and enhance 
customer value. The authors also describe knowledge 
management as an umbrella term for a variety of 
interlocking terms, such as knowledge creation, 
knowledge valuation and metrics, knowledge mapping 
and indexing, knowledge transport, storage and 
distribution and knowledge sharing.Organizational 
structure comprises the organizational hierarchy, rules 
and regulations, and reporting relationships and is 
considered a means of co-ordination and control 
whereby organizational actors can be directed towards 
organizational effectiveness.Organisations reduce 
uncertainty by acquiring information through 
periodical reports, rules, operational standards, 
procedures and data analysis in an objective manner. 
For uncertainties to be reduced, it is necessary for 
there to be a transfer of explicit knowledge, which can 
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be formalised and easily understood. Corbett (2005) 
utilized Kolb’s theory of experiential learning when 
he examined the meaning of learning in the 
recognition of entrepreneurial opportunities. He based 
his examination on Hills et al.’s (1999) model of the 
opportunity recognition process which he connected 
with Kolb’s learning styles. According to Corbett, 
convergent and assimilative learning styles offer good 
qualifications for finding an entrepreneurial 
opportunity. Divergent and accommodative styles, on 
the other hand, are useful in evaluating possibilities 
and in planning the execution. Corbett justifies his 
perspective by arguing that, in the phase of finding 
opportunities, the ability to perceive entities and to 
solve problems is especially needed. Whereas in the 
formation phase the emphasis is on the active testing 
of possibilities Entrepreneurs have generally been 
seen as operation-oriented persons (Bird, 1988) who 
believe in learning by doing and absorb things through 
experiments and mistakes (Baum et al., 2003). 
Moreover, Baum et al. (2003) noticed that the firms 
owned by entrepreneurs who learn by practical 
experience and active testing are more likely to 
achieve faster growth. Experimental learning is also of 
interest in researching habitual entrepreneurship. 
2. LITERATURE REVIEW 
2.1 Entrepreneurial learning 

Entrepreneurial learning is usually defined as a 
continuous process leading to the development of 
knowledge required for starting and managing a firm 
(Politis, 2005). For example, according to Smilor, 
efficient entrepreneurs are often exceptionally good 
learners who learn from almost all their experiences; 
for example, by working with their customers, 
suppliers and competitors. Important events which 
threaten the continuity of the firm have been observed 
to be good sources of learning (Cope, 2003). Kolb is 
one of the best-known researchers of experiential 
learning and his theory is presented in this study 
because it is central to most recent studies seeking to 
model entrepreneurial learning (Corbett, 2005; Politis, 
2005). Experiential learning is a process by which 
knowledge is created through the transformation of 
experience. In Kolb’s theory learning is a four-stage 
cycle involving four adaptive learning styles: concrete 
experience, reflective observation, abstract 
conceptualization and active experimentation. 
Concrete experiences (i.e. previous learning results) 
form the core of the circle model. The meaning of an 
experience is contemplated through reflective 
observations, after which an opinion is formed about 
why a certain experience happened. This opinion or 
theory is finally tested through active experimenting. 
Learning requires both understanding the experience 
and converting it according to each situation. Kolb 
identifies four different elementary forms of 

knowledge: assimilative, convergent, divergent and 
accommodative knowledge. Entrepreneurial 
experience has been examined as an individual 
characteristic influenced by the entrepreneur’s 
personal history and work experience (Reuber and 
Fischer, 1999). According to Reuber and Fischer 
(1999), entrepreneurial experience consists of 
proficiency developed over the course of time (stock 
of experience) and knowledge accumulated through 
certain discrete events (stream of experience). 
Westhead et al. (2005), for example, made the 
observation that there are differences between novice 
and habitual entrepreneurs especially the latter’s 
greater experience. 

Previous entrepreneurial experience can facilitate 
the recognition of new opportunities and accumulated 
managerial knowledge and technical know-how 
together with existing networks intensify the 
exploitation of those opportunities (Westhead et al., 
2004). Entrepreneurial experience makes it possible to 
recognise the measures needed to develop the business 
and networks provide access to information and 
resources reducing the disadvantages of novelty and 
lack of size (Starr and Bygrave, 1991). 

A review of the literature on entrepreneurial 
learning indicates that the concept has been defined 
based on the acquired knowledge and skills in two 
stages of entrepreneurship process. First stage is pre-
launching where individuals learn requisite knowledge 
and competencies for new venture creation and 
leadership (Heinonen & Poikkijoki, 2006; Erikson, 
2003). Therefore, entrepreneurial learning in this stage 
is the cognitive processes of gaining and structuring 
entrepreneurial knowledge and skills (Rae & 
Carswell, 2000) and educators attempt to effectively 
equip students with theoretical knowledge and 
practical skills of entrepreneurship (Fayolle & Gailly, 
2008). Second stage is post-launching where 
entrepreneurs learn and develop their competencies 
through performing different tasks and roles involved 
in entrepreneurship and facing the challenges and 
problems of leading entrepreneurial activities 
(Kempster & Cope, 2010). In effect, entrepreneurial 
learning in post-launching stage reflects the dynamic 
processes of acquiring, assimilating, and organizing 
new information and knowledge and incorporating 
them with pre-existing structures in order to 
successfully leading entrepreneurial routine and 
strategic tasks and roles (Holcomb et al., 2009). 
Therefore, learning encompasses acquiring knowledge 
from past experiences, combining learning from 
various resources, and transferring the knowledge and 
skills to effectively leading entrepreneurial activities 
(Politis, 2005). Entrepreneurship training programs at 
this stage concentrate on equipping entrepreneurs with 
competencies to analyze their past experiences 
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specifically their failures and transfer the information 
and knowledge to effectively leading their new 
businesses (Politis & Gabrielsson, 2009). 
2.2 Social entrepreneurship 

Traditionally the free market and aid (from the 
rich countries to the poor) have been seen as the 
alleviators of poverty but, as Handy (1997) has 
recognized, markets can lower standards as well as 
raise them. As a consequence, they can deepen rather 
than reduce differences. At the same time, five 
decades of foreign aid have failed to reduce global 
poverty, and it is being recognized, increasingly, that 
“aid is neither necessary nor sufficient to ensure 
sustainable development and poverty reduction in 
poor countries” (Griffiths and Tan, 2007). This has led 
several commentators to suggest that what is needed 
are different forms of intervention, among which are 
an enterprise approach to poverty alleviation by 
building “commercially sustainable companies that 
create jobs and empower the poor to improve their 
livelihoods” (Griffiths and Tan, 2007). In this article, 
therefore, social entrepreneurship is perceived to be 
about applying the expertise, talents and resources of 
entrepreneurs to the variety of problems developing 
countries face, such as education, health, personal 
safety and security, poverty alleviation, social 
advancement, environmental sustainability, and so 
forth. Although rooted in Victorian social 
philanthropy, modern social enterprise is a relatively 
new phenomenon (Alvord et al., 2004) and although 
there is a lack of any universally agreed definition of 
the term (Henry et al., 2006), there is broad agreement 
(Bishop and Green, 2008) that social entrepreneurs 
“bring to social problems the same enterprise and 
imagination that business entrepreneurs bring to 
wealth creation”. How do entrepreneurs learn and how 
can learning be seen in their entrepreneurial activities? 
Many different researchers have sought to find 
answers to these questions, for example, by using the 
critical incident technique (Cope and Watts, 2000) and 
the narrative method (Rae, 2000). Most researchers 
have, however, focused on entrepreneurs in general, 
whereas learning in the context of habitual 
entrepreneurship has been of less interest. 

The organisational culture must foster debate and 
understanding for knowledge ambiguity to be reduced. 
The type of media selected should assist in processing 
‘‘rich’’ information. Daft and Lengel (1986) consider 
‘‘information richness’’ as ‘‘the ability of information 
to change perception within a certain time interval’’. 
Therefore, the form of communication used to transfer 
ambiguous knowledge should be rich, that is it should 
facilitate understanding (Daft and Lengel, 1986). The 
richness of the media used could be characterised by 
its capacity to allow sharing of visions, insights, swift 
understanding and the use of a variety of languages. 

2.3 Organizational Leaning 
In bringing together firms with different skills and 

knowledge bases, alliances create unique learning 
opportunities for the partner firms (Inkpen 1998). 
Organizational learning is the acquisition of new 
knowledge by the actors, who are able and willing to 
apply that knowledge in making decisions or 
influencing others in the organization (Miller 1996). 
Organizational learning is both a function of access to 
new knowledge and the capabilities for using and 
building on such knowledge. Interactive learning 
allows managers to exchange a good deal of 
information with one another which fosters more 
realistic collaboration (Das & Kumar, 2007). 
Characteristic of entrepreneur played an important 
role on ensuring the business success in organization. 
Characteristic of entrepreneur referred to demographic 
characteristic, individual characteristic, personal traits, 
entrepreneur orientation, and entrepreneur readiness. 
Several previous studies found that demographic 
characteristics, such as age and gender, and individual 
background, e.g. education and former work 
experience, had an impact on entrepreneurial intention 
and endeavor, personal qualities and traits, such as 
self-confidence and perseverance, entrepreneurial 
orientation, e.g. autonomy, innovativeness, risk 
taking, pro-activeness, competitive aggressiveness, 
and motivation, entrepreneurial readiness in this study 
refers to self-efficacy. 
2.4 Top Management Attitude toward Learning 

Attitudes are learned states that influence the 
choice of personal action the individual makes toward 
persons, objects, or events (Chakraborty et. al., 2007). 
The management of knowledge has become an 
important role for top management (Prahalad and 
Hamel 1994). Successful, organizations must not only 
process information but must also acquire and create 
new information and knowledge. Based on the top 
management’s attitude toward learning, in some 
alliances, partners aggressively seek to acquire 
knowledge and skills where as in others’ the partners 
take a more passive approach to knowledge 
acquisition and learning (Vanttinen & Pyhalto, 2009). 
2.5 Effective Social factors on Organizational 
Learning 

In recent years, the social aspects of 
Organizational Learning have become clearer than 
before. 
Amabile (1988) concluded nine stimulants: 
 (1) Freedom; 
(2) Good project management; 
(3) Sufficient resources; 
(4) Encouragement; 
(5) Various organizational characteristics; 
(6) Recognition; 
(7) Sufficient time; 
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(8) Challenge; and 
(9) Pressure. 

Andriopoulos (2001) reviewed the literature 
dealing with the factors that contribute to Learning in 
an organization and concluded that there are five 
critical factors to it: 
(1) Organizational climate; 
(2) Leadership style; 
(3) Resources and skills; 
(4) Organizational culture; and 
(5) Structure and systems. 

Maken (1991) suggested that there are six 
factors that improve the Learning of hotel 
salespersons. These factors are: 
(1) Encouragement and rewards for creativity; 
(2) Exposure to outside stimuli; 
(3) The provision of in-house training and education; 
(4) Encouragement for organized work habits; 
(5) Planning for participatory management and career 
enrichment; and 
(6) Paving the way for professional development. 
3. Research Methodology 

Researcher tries to recognize the Effective 
Social factors on Organizational Learning, which is 

done through library studies, design and distribution 
of questionnaire and also interview with different 
manufacturing companies’ experts, Effective Social 
factors on Organizational Learning is classified into 3 
major criteria and 12 minor criteria. In second stage, 
the researcher makes decisions matrix in order to 
ranking the recognized criteria. In order to gather 
these data, another questionnaire is designed and 
distributed among 10 experts in IT industry.  
4. Data analysis techniques 
 After completion of the questionnaire No. 2, 
its data were integrated using Expert Choice Software. 
This software includes wide range of facilities for 
obtaining people’s paired comparisons matrix and 
then integration of different people’s matrices and 
making a single matrix. EC Software was also used to 
achieve relative weight and final criteria and final 
ranking of Effective Social factors on Organizational 
Learning. 
4.1 Data analysis 
 Here, the data achieved from Analytical 
Hierarchy Process (AHP) are depicted in the form of 
the following tables: 

 
 

Table 1: relative and total weight of three main criteria  
criteria relative weight total weight rank 
Managerial factors 0.432 0.432 1 
Organizational factors 0.241 0.241 3 
Strategic factors 0.327 0.327 2 

 
Table 2: relative and total weights of Managerial factors 
sub-criteria relative weight total weight rank 
Recognition 0.116 0.0501 11 
Encouragement 0.212 0.0916 4 
Leadership style 0.405 0.1749 1 
training and education 0.267 0.1153 3 

 
Table 3: Relative and total weight of Organizational factors 
sub-criteria relative weight total weight rank 
Organizational climate 0.237 0.0571 10 
Organizational culture 0.320 0.0771 5 
Various organizational characteristics 0.128 0.0309 12 
Structure and systems 0.315 0.0759 6 

 
Table 4: Relative and total weight of Strategic factors 
sub-criteria relative weight total weight rank 
Freedom 0.193 0.0631 9 
Resources and skills 0.373 0.1219 2 
Paving the way for professional development 0.202 0.0660 8 
 Planning for participatory management 0.232 0.0758 7 
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 According to the results, experts believe that the most important Effective Social factor on Organizational 
Learning is Leadership style, whose total weight is 0.1749. Resources and skills is the second factor. The less 
important effective Social factor on Organizational Learning is Recognition with total weight of 0.0501 and various 
organizational characteristics with total weight of 0.0309.  
 For better understanding of ranking the Effective Social factor on Organizational Learning, three main 
criteria and known 12 criteria along with their relative and total weights are depicted in table 5. 
 
Table 5: ranking the Effective Social factors on Organizational Learning 
main criteria Weight of the 

main criteria 
sub-criteria Weigh criteria in 

sub group 
total 
weight 

rank 

 
Managerial 
factors 

 
 
0.432 

Recognition 0.116 0.0501 11 
Encouragement 0.212 0.0916 4 
Leadership style 0.405 0.1749 1 
training and education 0.267 0.1153 3 

 
Organizational 
factors 

 
 
0.241 

Organizational climate 0.237 0.0571 10 
Organizational culture 0.320 0.0771 5 
Various organizational 
characteristics 

0.128 0.0309 12 

Structure and systems 0.315 0.0759 6 
 
Strategic factors 

 
 
0.327 

Freedom 0.193 0.0631 9 
Resources and skills 0.373 0.1219 2 
Paving the way for professional 
development 

0.202 0.0660 8 

   Planning for participatory 
management 

0.232 0.0758 7 

 
5. Conclusion 
 The purpose of this paper is identify 
and ranking the effective Social factors on 
Organizational Learning. The research results show 
that among main recognized criteria, Managerial 
factors , Strategic factors and Organizational factors 
are respectively ranked as the most important Social 
factor on Organizational Learning in case study. 
According to experts also, among 12 recognized sub-
criteria, factors such as Leadership style, Resources 
and skills, training and education and Encouragement 
are are respectively known as important factors of 
Organizational Learning and are of higher priority and 
importance. Moreover, the less important effective 
Social factor on Organizational Learning is various 
organizational characteristics. Several previous studies 
found that demographic characteristics, such as age 
and gender, and individual background, e.g. education 
and former work experience, had an impact on 
entrepreneurial intention and endeavor, personal 
qualities and traits, such as self-confidence and 
perseverance, entrepreneurial orientation, e.g. 
autonomy, innovativeness, risk taking, pro-activeness, 
competitive aggressiveness, and motivation, 
entrepreneurial readiness in this study refers to self-
efficacy.There are other multiple attribute decision-
making methods such as TOPSIS and VIKOUR, 
which could be applied for ranking the effective 
Social factors on Organizational Learning. 
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Abstract: Genetic  algorithms,  founded  upon  the  principle  of  evolution,  are  applicable  to  many  optimization 
problems,  especially  popular  for  solving  parameter  optimization  problems.  Reservoir  operating  rule  curves  are  the 
most  common  way  for  guiding  and  managing  the  reservoir  operation.  These  rule  curves  traditionally  are  derived 
through intensive simulation techniques. In this paper to drive rule curve of a single storage system in Karkheh basin 
a  genetic  algorithm  developed.  In  this  model,  the  objective  function  is  minimizing  loss,  considering  the  various 
inputs. Constraints that were in the reservoir, including constraints of reservoir continuity and constraints relating to 
volume, maximum and minimum operation and value of released. Decision variable is the amount needed to provide 
release Derivation of a single reservoir operation rule curve using Genetic Algorithm. Life Sci J 2012;9(4):1827-
1830] (ISSN:1097-8135). http://www.lifesciencesite.com. 277 
 
.Key-Words: optimization, rule curve, genetic algorithm, drought index 
 
1 Introduction 

Reservoirs  can  increase  the  reliability  of  the 
programs  in promoting livelihood, raising agricultural 
productivity  and  reducing  farmers’  vulnerability  to 
droughts.  In  order  to  overcome  the  problem  of 
insufficient  water  supply  during  periods  of  low  flow, 
attention  has  been  drawn  to  improvement  of  water 
resources  management,  especially  in  optimization  of 
reservoir  operations  (Chan  and  Cheng,  2005).  Real 
time  operation  of  River-Reservoir  Systems  (RRS) 
needs  specific  operational  strategies.  These  strategies 
are practical guides  for  storage and/or releasing water 
in  order  to  meet  the  human  water  demands,  flood 
control  and  other  objectives  of  reservoir  operation 
management. Operational strategies can be either static 
or  dynamic.  Dynamic  operational  strategies  are 
concerned  with  stochastic  parameters  of  input  current 
and  variations of  reservoir  characteristics.  One  of  the 
simplest  reservoir  operating  strategies  is  “rule  curve” 
which gives  end-of-month  values  of  reservoir  storage 
volume  (Karamouz  &  Kerachian,  2008).        Genetic 
algorithm  has  been  mostly  used  for  solving  hydro-
engineering problems in supply network optimization, 
underground  water  resource  management  and 
extraction  of  reservoir  operating  rules.  Esat  &  Hall 
(1994)  employed    a  genetic  algorithm  to  the  linear 
four-  reservoir  problem    ;the  objective  was  to  
maximize  the  benefits  of  energy  generation  and 
irrigation  under  constant  condition  of  storage  and 
releasing water from the reservoir. Olivieira & Loucks 
(1997)  used  genetic  algorithm  to  evaluate  operating 
rules  of  multi-reservoir  systems  and  showed  that  the 
genetic  algorithm  can  be  employed  to  specify 
operational strategies. The significant characteristic of 
the genetic algorithm,  in this regard,  is  its  freedom of 
action  to  specify,  define  and  evaluate  operating 

strategies. Tung et al. (2003) presented a specific kind 
of rule curve including optimal operational areas from 
a reservoir. They took the height of the point where the 
rule  curve  is  broken  as  the  decision  variables  of  the 
problem.  Using  that,  they  submitted  their  rule  curve 
which  included  optimal  operational  areas  from  a 
reservoir.  Hormwichian  et al. (2009)  used  a 
Simulation-Optimization  model  in  order  to  design  a 
rule  curve  for  a  single-reservoir  system.  To  simulate 
the  reservoir  system,  they  used  the  equations 
governing  HEC-3  Simulation  model.  They  also  used 
genetic  algorithm  in  their  system  optimization.  By 
presenting  a  special  kind  of  genetic  algorithm  called 
“Constrained Genetic Algorithm”, Chang et al. (2010) 
proposed  an  operational  strategy  for  a  multi-use 
reservoir.  They  presented  a  mathematical  model 
explaining  how  to  convert  a  constrained  system  to  a 
non constrained one. This study proposes a constrained 
genetic  algorithm  (CGA)  for  water  resources 
management  that  incorporates  human  needs  and 
ecological  sustainability  requirements.  The  penalty 
function  is  established  in  a  constrained  genetic 
algorithm adopted  to  search  for  the  feasible  solutions 
of reservoir operations in different yearly hydrological 
events in order to achieve  the demand in wet and dry 
seasons. 
 
2 Problem Formulation 

In order to determine optimal rule curve, one 
simulation-optimization  model  was  used.  With  the 
assumption  of  the  deterministic  inflows,  some 
relations  are  formed  between  regulated  outputs  and 
other  parameters  and  variables.  These  relations  were 
incorporated  into  continuous  equations  and  other 
operational  criteria.  Furthermore,  they  were  added  as 
constraints  to  the  optimization  model.  Using  the 
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Shiang Shi Weriol  (1994) criterion,  index  ID (K) was 
employed  for  determining  the  relative  conditions  of 
wet  and  dry  year’s  conditions.  Based  on  above 
criterion, annual inflows into the reservoir were ranked 
from 1 to 5 using index ID (K) (K=1,2,..5), in terms of 
the  relative  wet  or  dry  year  conditions.  Using  this 
ranking, the model  is capable of determining different 
year conditions (five ranks of dryness or wetness). 
 
2.1 Drought index 

The  Shiang  Shen  Weriol  criterion  was  used 
for determining the relative drought conditions. If Im is 
long-term annual  flow average and  I  is annually  flow 
average and s denotes  the standard deviation of  long-
term annual discharge, we have:  
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2.2 Objective function 
As  it  was  mentioned  before,  submitting  a 

scant  deficit  in  the  current  time  period  for decreasing 
the intensity of a dramatic deficit could be economical. 
Obviously,  despite  operational  restrictions,  the 
minimum  and  maximum  regulated  flows  should  be 
within a range which its fluctuation could be tolerated 
by consumers. Increasing the range of regulated flows 
is equal  to decreasing its  fitness. Therefore, a definite 
relationship  between  regulation  flow  values  and 
imposed  deficits  and  excesses  was  established  and 
model objective  function has been defined in  form of 
maximization of  regulation  flow values. So, a penalty 
function  is  defined  in  terms  of  deficit  or  excess. 
Therefore, we have,  
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Where UF is the degree of system fitness and 
k1    و k2 are constants. With  the increase of  sensitivity, 
the  operators  of  k1    و k2  increase  and  fitness  of  the 
regulated  flows  of  smaller  and  bigger  values  than  the 
demand  decreases.  Appropriate  selection  of  k1    و k2 
coefficients  depends  not  only  on  performance 
functions and plant sensitivity to water deficit tensions, 
but  also  the  management  of  transmission, distribution 
of  water  and  even  social  tensions.  It  should  be  noted 
that  these  coefficients  are  representative  of  overall 
condition of desired sites. It is clear that along with the  
increase  of  above-mentioned  coefficients,  the  system 
flexibility  will  be  diminished  too;  Defis  the  deficit 
amount  in  a  year  and  “dem(d,  ID,  t)”  is  the  required 
deficit  amount  of  “d”  in  the  time  period  of  “t” 
according  to  IDth  element  of  wetness-dryness 
conditions;  “O(t,Y)”  is  reservoir  output  in  the  time 
step of “t” in the Yth year and “Exc” equals to the sum 
of annual excess regulation flow.  

 
2.3 Constraints 
The Continuous constraints and system capacity 
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V(t,Y)= reservoir  storage volume  in the  time step t  in 
the year Y,  I(t,Y)=  inflow  to  the reservoir in  the time 
step t in the year Y, O(t,Y)= outflow to the reservoir in 
the time step t in the year Y, L(t,Y)=  reservoir  losses 
in  the  time  step  t  in  the  year    Y,  e(t)=  vaporization 
height  in  the  time  step  t,  a0  :  y-intercept  of  the 
characteristic  curve  of  reservoir,  a:  slope  of  the 
characteristic curve of reservoir. 
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b0 =  y-intercept  of  reservoir  rule  curve,  b1 = slope  of 
reservoir rule curve  
 
2.4 Architecture of simulation-optimization model 

The  reservoir  operation  model  used  in  this 
study  includes  sub-sections  of  simulation  and 
optimization  model.  The  optimizer  of  this  system 
includes  a  constrained  genetic  algorithm.  First, 
generations of model decision variables that are b0 , b1 
are  defined  randomly  and  inserted  into  sub-section  of 
simulation as the inputs and in this level, using system 
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cohesion relations and steering technical examination, 
and  other  model  parameters  including  regulation 
currents  and  excess  amount  are  determined  and 
evaluated. In the next step, the evaluated chromosomes 
are  inserted  into  genetic  algorithm  sub-section  for 
accomplishment  of  crossover,  mutation  and 
reproduction  operations.  The  modified  generation  is 
delivered again to simulation sub-section;  this process 
is repeated until the system convergence is reached. In 
Fig.1 the function of simulation-optimization model  is 
presented.  
 

Fig 1. Architecture of Simulation-Optimization 
model 

  
2.5 Penalty functions 

These  functions  are  defined  in  the  way  that 
equilibrates between keeping some infeasible solutions 
and rejecting some of  infeasible solutions.  In order  to 
accomplish  this  task, penalty  functions are  defined  as 
follows: 
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where  G(1)  denotes  the  penalty  function  of  negative 
releasing;  C(1)  is  a  constant;  G(2)  is  the  penalty 
function  of  storage  more  than  maximum  storage 
volume; C(2) is a constant; G(3) is penalty function of 
storage lesser than minimal reservoir volume; C(3) is a 
constant;  G(4)  denotes  penalty  function  for 
destabilizing the reservoir balance during the planning 
period and C(4) is a constant. 

 
2.6 The fitness function  

For  completing  the  constrained  genetic 
algorithm,  model  constraints  should  be  mixed  with 
Objective  function  (UF)  to  the  fitness  function guides 
the  searching  procedure  the  optimum  solution  by 

imposing  appropriate  penalties  of   �(�⃗)  Fitness 
function equation is defined as 
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 is  the  decision  variable  vector;  �(�⃗)    is 

fitness  function; �(�⃗) denotes  objective  function,  and 
nc is constraints number of the model. 
 
2.7 Convergence conditions 

For controlling the convergence conditions of 
algorithm,  two  criterions  have  been  used:  fitness  re 
crossover  rate  one and  maximum  generation numbers 
one.  Fitness  recrossover  rate  is  a  generation  fitness 
growth  average  in  comparison  with  that  of  old 
generation  and  maximum  generation  number  is 
repetition  number  of  processes  related  to  generation 
recrossover and reproduction.  
 
3 Problem Solution 

The  Karkheh  dam  was  studied.  Karkheh 
reservoir dam (earth fill with clay core) is constructed 
on  the  Karkheh  River.  This  river  is  the  Iran’s  third 
biggest river  considering water yield and it is regarded 
as  a  wild  river  with  flooding  regime.  This  river  with 
900  KM  length,  originates  in  the  central  and  south 
western  zones  of  Zagros  Mountain  range  and 
extending from north to south flows into Hoor-al-azim 
lagoon  and  Hoor-al-hoveizeh  in  the  south  western 
regions  of  Khuzestan  province.    Among  the  main 
objectives of Karkheh reservoir dam  is controlling 70 
percent  of  Karkheh  river  surface  runoff  for  the 
following  proposes:  Irrigation  of  about  220000 
hectares  (544000  acres)  of  the  lands  of  downstream 
plains, which are placed on Pay-e-Pol (Avan, Dosaleq, 
Arayez,  and  Baqeh),  and  also  Hamidi-yeh,  Ghods, 
Dasht-e  Azadegan,  Dasht-e  –Abbas  plains  which  are 
located  in  the  north-west  and  the  west  of  Khuzestan 
province.  Protecting  about  80000  hectares  of  the 
downstream  lands  against  the  danger  of  destructive 
floods.  Water  diversion  of  the  dam  through  the 
construction of the Dasht-e-Abbas pressure tunnel.  

The  average  of  released  flow  of  different 
seasons  for  wet  and  dry  years  is  shown  in  Fig.  3. 
According to this Figure, in all the periods, the highest 
released is occurred in summer and the lowest released 
is  occurred  in  Fall.  Considering  the  time  model  of 
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plantation  and  the  major  demand  of  agriculture 
compared  to  other  demands,  this  process  seems 
logical. b 1, b0 values are shown in Fig. 4. 

 
Fig. 2 Location of Karkheh reservoir system 

 

 
Fig. 3 The chart of input, storage and released flows of 

performing the program 
 

 
Fig. 4 The average reservoir released flow in different 

periods 
 
4 Conclusion 

In  this  paper  to  drive  rule  curve  of  a  single 
storage  system  in  Karkheh  basin  a  genetic  algorithm 
developed.  In  this  model,  the  objective  function  is 
minimizing  loss,  considering  the  various  inputs. 
Constraints  that  were  in  the  reservoir,  including 
constraints  of  reservoir  continuity  and  constraints 
relating to volume, maximum and minimum operation 
and value of released. Decision variable is the amount 
needed  to  provide  release.  Results  showed  that  15% 
mutation  rate  with  population  of  100  chromosome, 
genetic  algorithm  has  the  best  performance.  The 
results  of  application  of  the model  in  total  simulation 
period  shows  that,  the  maximum  lack  equivalent  to 
4.2%  of  the  total  simulation  period  and  maximum 
surplus  is  equivalent  to  2.2%  of  the  total  simulation 
period. 
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Abstract:  the purpose of this research is to study the effect of liquidity management on return on assets and return 
on rights of the share holders of the companies listed on Tehran stock exchange. In order to test the hypothesizes of 
study and investigation of the relation ship between liquidity management and return on assets, data related to 92 
companies listed on Tehran stock exchange, as statistical samples, have been analyzed in tow methods including the 
analysis of the annual data and combined data for a period of time between the years 1382 to 1388. Also in studying 
experimental models of research, least-squares regression test was used. Results of the study have indicated that 
there is a positive meaningful relation ship between liquidity management and return on rights share holders of the 
sample companies.  
[Alireza Zamanpour, Shahroch Bozorgmehrian. The study of the effect of liquidity management on return on 
assets and return on rights of the share holders of the firms listed on Tehran stock exchange. Life Sci J 
2012;9(4):1831-1835] (ISSN:1097-8135). http://www.lifesciencesite.com. 278 
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1- Introduction 

When the liquidity analysis is discussed, 
information on cash flows statement is for more 
reliable than information on the balance sheet. The 
balance sheet data is static and measures the condition 
of the firm in a section of time, while the cash flows 
statement reports changes in other financial statements, 
and removes optional appropriations focusing on what 
share holders really care about. 

 Nowadays, industrial and service compqnies 
perform their production and business activities under 
the conditions that changes in business communities 
are fast and the level of competition is very high. 
Financial manager's ability in understanding and 
responding properly and quickly to the market 
condition and it's changes is considered as an 
advantage of a firm. 

 In order for the managers to Make decisions 
and conduct a business unit, they should be fully aware 
of different aspects and dimensions of the company's 
activity including liquidity management and 
assessment of the company's performance. 
Furthermore, common role of the financial reports 
based on information recorded in the accounts, the 
company's activity, efficiency as wall as liquidity 
management. Shortage of liquidity means that the 
company (business) is unable to pay its debts and other 
commitments, which in turn can lead to forced sale 
and buy of the company's capital and asset. And even 
in more severe cases can lead to bankruptcy. Financial 
managers have realized that it will lead to the liquidity 
ratios of the company (such as current ratio, quick 
ratio and net working capital)- in terms of how much 

capital cash in needed to be used in a certain time so as 
to meet the existing commitments (jangwang,2002). 

 Liquidity management is an aspect of 
financial management which has attracted most of the 
time and attention of financial managers. Shortage of 
liquidity managers. Shortage of liquidity makes the 
company (business) unable to use the advantages of 
discounts or profitable factors. Liquidity management 
may seem very simple and elementary. But in fact 
credibility, esteem and success owe to strong liquidity 
management.  

In fact if a company has a lot of cash but dose 
not use it for investment, actually it won't have any 
efficiency. In other words, no more than the amount of 
cash and assets initially acquired by the company will 
be added. And may be faced with failure. In fact. 
Liquidity by itself is not much important, rather as the 
oil makes the wheels of a car smoother, liquidity as 
well flow and accelerates the company's business 
activities.  

Liquidity management, in fact is like a 
process based on which in emergent situations- the 
awount of grease needed for the company is prepared 
and controlled (Einabadi,1381). 

Financial managers interfere directly in 
implementation of development plans which somehow 
affect the company's liquidity. This research 
significantly stresses the role played by liquidity 
management on performance results and returns in the 
stock, and by using the information of the listed 
companies in Tehran stock exchange, relatedness of 
operating cash flow, net profit accrual items. Historic 
current and instant ration, and their anticipation power 
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have been studied. General purpose of this research is 
to liquidity management on return on assets and return 
on rights of the share holders of the listed companies 
in Tehran stock exchange. This study seeks for an 
answer to the following question : whether liquidity 
management can affect return on assets and return on 
rights of the share holders? 
2- background of the research : 

Various investigations have been done on this 
subject of interest at home and abroad. We mention 
some of them here. 

(Jangwang2002) in his research studied the 
relation ship between liquidity management and 
performance results and value of the company in 
companies in Taiwan and Japan in a period of 11 
years. Liquidity management of the companies 
implemented in there two countries has been different.  

The results of his study indicated that there 
was a significant meaningful relationship between 
liquidity management and return on assets and return 
on rights of the share holds generally, severe liquidity 
management increases the performance results and 
value of the companies in both countries. In addition 
statistical results showed that liquidity management for 
overall Japanese and Taiwanese companies, which are 
divided based on type of industry, has been the 
minimum amount of liquidity in food industry and the 
maximum amount of liquidity in service industry.  

The results of the study by wer them and 
(Rovinson1993) titled as  ''profit Vs cash flow" 
indicates that profit before extraordinary items and 
working capital due to operation, each one alone, are 
significant in describing changes in current ratio.  

Also, measuring the additional information 
load of the accounting variables show that profit 
before extraordinary items describes the working 
capital due to the operation of the current ratio changes 
well. However, it does not offer cash flow form the 
operation of the additional information load related to 
the current ratio. 

Hager (1986) indicates that companies a low 
liquidity cycle often have better performance results. 
He says that low liquidity cycle allows managers to 
minimize keeping non-profitable assets, and maintain 
the company's debt capacity. Also, low liquidity leads 
to the net value of the future cash flow of the 
company's assets. 

Bowen et all(2001) studied the role of cash 
flow and accrual flows in decision making of the users 
of financial statements from two points of view. The 
results of their study showed that profits present a 
more powerful description than variable of cash flow, 
and also accrual accounting data have a more powerful 
description ability than cash flow. 

Dechow (2002) studied the relatedness of 
accounting variable and the amount of the cash flow's 

power of anticipation. He concluded that operating 
cash flow is a more appropriate standard for 
anticipating profits and inflows to a firm.  

Gitman(2003) points out that there are 
limitations in the shares ratio, and recommends using 
the executive operation of cash conversion cycle (ccc) 
in analyzing liquidity. Since the concept of liquidity is 
re presented by the development, and harmony, and 
analysis of balance sheet on liquidity value, including 
measurement of the amount of income for the 
company's operating activities. Be rear et all (2002) 
studied the relatedness of cash component of earnings 
(profit) to the company's value. 

Fran sice and chen(2005) cite in their research 
that the quality of the accrual items is the criteria on 
which the ambiguity about the company's future cash 
flow is distinguished. Kerr, sad ka , and sad ka(2011) 
in their study concluded that non-liquidity in the 
studied companies, have a meaningful relation ship 
with anticipation capability of future propits. In other 
words, problems of liquidity management in 
companies decrease the capability of anticipation. 

Loffi sarikhani(1379) in his study, 
investigated the problem of liquidity and financial in 
companies in Mashhad stock exchange region and 
concluded that in the years1372. 

1374 and 1376 measures taken to eliminate 
liquidity shortages did not have an effect on the total 
return of the companies. 

But in 1373 , 1375 , financing the companies 
listed on Tehran stoke exchange has been effective in 
their total return. 
3- variables of the study [re search] 

Variables studied in this research include, 
liquidity management as an independent variable, and 
return on assets and return on rights of the share 
holders as independent variables. In addition, variable 
of debt ratio, company's size, and operating cash flow 
as control variables have been considered in this study. 
A- Dependant variable : 
1- return on assets : 

As we mentioned above, in this study, return 
on assets is used as dependent variables. Return on 
assets is one the measurement criteria of the company's 
financial performance, and show how much output has 
been produced by the firm from it's total assets. This 
variable is obtained by dividing the net profit on total 
assets (Shaba hang, 1383. Tom et all, 2008). 

*Equation(1)→ROA= 
��

��
    

 Here, Ni is net profit and TA  represents total 
assets. Return on assets is one of the mast important 
ratios which is obtained from the analysis of financial 
statements. Many financial analysts consider this ratio 
an important index to distinguish adequacy and 
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efficiency of the management in administering a 
business unit [firm]. 
2- Return on equities : 
 Another criterion for measuring performance 
in firms is return of equities, this variable is obtained 
by dividing net profit by total equities. 

*Equation(2)→ROA= 
��

��
 

 Here in Eq(2), NI is not profit and e 
represents equity or total rights of the share holders, 
know as "equity" measures the profitability of each 
vial capital provided by share holders (Dastgir,1384)  
B- In de pendent variable : Liquidity management 
:In this study, the independent variable is "liquidity 
management". Liquidity management is one of the 
aspects of financial management, which attracts most 
time and attention of financial managers. Shortage of 
liquidity makes the company unable to use discount 
advantages or profitable factors. Liquidity 
management may seem very simple and elementary. 
But in fact the company owes its credibility, esteem, 
and success to store liquidity management. 
In fact if a company has a lot of cash, but it does not 
use it for investment actually it won't have any 
efficiency (Ein Abadi, 1381). 
*Equation(4) → CCC=Inventory conversion period +   

Receivable conversion period- payable Deffered period. 
 Here in Eq(4), inventory conversion period is 
added to receivable conversion period, and payable 
deffered period is deducted form it. 

This calculated variable indicates the liquidity 
management. the less this value is, mens that liquidity 
has been managed more properly (jangwang,2002). 
Inventory conversion period (ICP), Receivable 
conversion period(RCP) , and payable deffered 
period(PDP)- respectively- are calculated as follow: 

ICP =
��������� �� ��� ��������� �� ��� period� ��������� �� ��� ��� �� ��� ������ 

�
���� �� ����� ����

���

   

 

  RCP =

������� ���������� �� ��� ��������� �� ��� ��������������

 ���������� �� ��� ��� �� ��� ������
 
�

�����

���

 

      

  PDP =

������� ���������� �� ��� ��������� �� ��� ��������������

 ���������� �� ��� end �� ��� ������
 
�

���� �� ����� ����

���

 

C- Control variable : 
Control variables are  variable that may have an effect 
on dependent variable, however their study is not 
urgently needed. In this study, there variables have 
been used as control variables in regression model. 
 
1- Debt ratio : 

The first variable is debt, which is obtained 

from total debts de vided by total assets �
����� �����

����� ������
� at 

the beginning of the current period (Fransice and 
chan,2005). 

*Equation(5)DEit= DEBTit/Ait    
2- company's size : 
Company's size is calculated in the form of natural 
logarithm of total assets at the end of the period 
(jangwang,2003). 
*Equation(6)SIZEit= log(Ait) 
3- Cash flow of operation [operating cash flow] : 
Cash flow of operation that can be extracted from cash 
flow statement, is considered as the third control 
variable in this study. 
4- Research hypo these : 

Current research hypotheses- according to 
theoretical basics and background of the subject- 
include two hypotheses that have been developed as 
follow : first hypotheses : there is a meaningful 
relationship between liquidity management and return 
on assets. 
Second hypotheses : there is a meaningful relationship 
between liquidity management and return on equities. 
5- Statistical L community and sample : 
  Statistical community in this study includes 
all companies that have been listed on Tehran stoke 
exchange between the years 1382-1389 and 
maintained their membership during this period. The 
reason for easier and studying stoke firms is the 
possibility of easier access to financial reports of these 
firms and having more homogenous data due to the 
regulations of Tehran stoke exchange organization.  
  Total number of firms listed on Tehran stoke 
exchange amounts to 440 firms. The sampling method 
in this study is systematic elimination method. Based 
on this method, among all listed firms, the ones that 
are not eligible for any of the following conditions 
have been eliminated, and finally all remaining 
firms[companies] were selected for testing. 
-  Firms should have full information for all 
financial statements such as balance sheet, profit and 
loss statement, and cash flow statement. 
- Their fiscal [financial] year should be ended in 
Esfand. 
- Companies [firms] should be working on the stoke 
exchange during the time period of the research. 
- Firms should not cange fiscal year during the period. 
- Firms should not be the type of investment or 
brokerage. 
- In this study, give to the mentioned limitations, 92 
Firms have been selected and studied as samples. 
6- Estimating model and testing of hypotheses : 

In this study, according to the type of data 
and existing models of statistical analysis, econometric 
method of combined data (in the entire study period) 
has been used to estimate models of studying and 
investing hypotheses testing. In this study, quantitative 
value of independent and dependent variables - on one 
side- is related to 92 different firms, and on the other 
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side, Involves a period between the years 1382 to 
1388. 
Empirical model based on the research 
(jandwang,2002) has been used to test research 
hypotheses, there for the first research hypothesis 
model has been formulated in the form of model(7) in 
order to study the relationship between liquidity 
management and return on assets : 
* Equation(7)  ROA it= a0+a1CCC+a2DEit 
+a3Fsizeit+a4CFOit+eit 

There in this model, CCC represents cash conversion 
cycle or period (independent variable) and ROA 
indicates return on assets (First dependent variable). 
DE, F size, and CFO represent debt ratio, company's 
size and cash flow of operation (control variable) 
respectively. 
The second research  hypothesis model is formulated 
in the form of model(8), so as to study the relation ship 
between liquidity management and return on equities : 
* Equation(8)  ROE it= a0+a1CCC+a2DEit 
+a3Fsizeit+a4CFOit+eit 

 In this model, CCC represents cash conversion cycle 
or period (independent variable) and ROE indicates 
return on equities (second dependent variable). DE, F 
size, and CFO are debt ratio, firm size and cash flow of 
operation (control variable) respectively. 
7- the analysis of data and the results of hypotheses 
testing : 
In order to better understand the subject of study and 
learn more about the variables of the study, it's 
necessary to describe statistical data before analyzing 
them. Statistical description of data is step to identify 
the pattern dominating them and a base for explaining 
the relationship between the variables which are used 
in the study (Hafez nia,1389). 

Therefore, before testing research hypotheses, 
we investigate descriptive statistics of variable used in 
the study. They are presented in table(1) : 
 
* Table (1) : Results of descriptive statistics of 
research variable : 

 
* source : calculations by the researcher 

In this study[research] the number of 
observations for each section is 92 observations (the 
number of sample firms), and includes a period of 7 
years. In other words, the relationship between 
independent and dependent variables of the research 
on the side, among 92 different firms, and on the other 

side, in a period of time between the years the 1382 to 
1388 are tested.  

Results of testing the first hypothesis for the 
years 1382 to 1388 in the form of data combination are 
described in table (2) : 
 
* table(2) : Results of testing the first hypothesis* in 
combination level 

    
* source : calculations by the researcher 

 
According to the estimation results in 

combination form, statistic F become meaning in a 
confidence level of 99 per cents. in addition, 
coefficient CCC is positive and meaningful, which 
denotes direct relationship between liquidity 
management and return on assets. Thus, first 
hypothesis of the research is confirmed concerning this 
hypothesis are consistent with the results of the study 
by (Jangwang,2002), (Hager1986) and (Gitman2003). 
In their study they too state that liquidity management 
has a meaningful relation ship with return on assets. 
Results of the second hypothesis for the years 1382 to 
1388 in the 1388 in the form of data combination are 
described in table(3) : 
 
* table(3) : Results of testing second hypothesis       

 
    * source : calculations by the researcher 
 

According to table (3), which is abut the 
estimation of model in the form of data combination, 
coefficient CCC is positive and meaningful. static F as 
wall is meaningful in a confidence level of 99 percent. 
There fore, second hypothesis that is a meaningful 
relationship between liquidity management and return 
on equities, is confirmed in a confidence level of 99 
percent.  

The results from testing this hypothesis are 
consistent with the results of study by 
(Jangwang,2002) and (Hager,1986). 
8- Conclusion and suggestion: 

Actual and potential investors need to 
anticipate future cash flows and return on firm's stoke 
in order to determine the value of their stoke and 
investment, and also decide the time to buy or sell 
them.  
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According to the results of this study, 
liquidity management in the firm-which is the 
responsibility of financial management- can have a big 
effect on return on stoke an profitability indexes. In 
this study, the relationship was tested empirically. 
The research hypothesis were studied by the method of 
analyzing combined data using a sample including 92 
firms listed on Tehran stoke exchange and results of 
analyzing combined data of the research have 
confirmed first and second hypothesis.  

In other words, results in an error level of 1 
percent indicates that liquidity management in the 
studied firms had a positive and meaningful 
relationship whit return on assets and return equities as 
profitability indexes. performing any study or research 
opens way to new routes, and further study is needed 
to continue the way. 

So, we suggest doing the following studies : 
A- studying the relationship between liquidity 
management tools (other liquidity management 
measures) and other variables including the reported 
current year profit of the firms. 
B- studying the effect of liquidity management on 
Firm's Future operating profits, and investigating the 
anticipation ability of these profits. 
C- studying the effect of liquidity management on 
"return on assets" and return on equities divided into 
various industries and combining these industries. 
D- Because firms have been required to issue the 
statement of cash flow since1381, and also we have 
used data inserted in this financial statements, so time 
territory of this study includes a short period. 
There fore, it is recommended that study be done in 
future for longer periods period of time. 
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Abstract: Objective: This prospective study was performed to evaluate the safety and efficacy of carbon fibre cages 
packed with demineralized bone matrix (DBM) mixed with autologous blood and curettage microchip material for 
treatment of multilevel cervical disc disease and spondylosis without the use of plates, screws or autogenous iliac 
crest bone graft. Methods: Twenty two patients underwent multilevel anterior cervical discectomy and fusion 
(ACDF). Fifteen patients underwent two level fusion and 7 patients underwent three level fusion; for a total 51 
levels. Seventeen patients with cervical radiculopathy and three with radiculomyelopathy. Cervical lordosis and 
cervical fusion status was assessed on X- ray; and 20 patients also underwent computerized tomography (CT) to 
assess the results of surgery. Results: All the patients were followed clinically and radiologically with a mean of 24 
months postoperatively (range 18-26 months). Radiculopathy improved after surgery in all the patients where's 
myelopathy resolved in three patients. The fusion rate was 96.1% in two level fusion and 93.3% in three level fusion 
In two patients fusion was incomplete but reoperation was not required at the end of follow up period. No cage 
migration or cage failure occurred. Conclusion: ACDF using carbon fibre cage packed with DBM is a safe and 
efficient method for treatment of multilevel cervical disc disease and spondylosis. It preserves cervical lordosis and 
obviates the complications related to iliac crest graft harvest and screw plate fixation. 
[Omar Kelany, Ahmed Hashem Amin, Mohamed Gamal. Results of Multilevel Anterior Cervical Discectomy and 
Cage Assisted Fusion without Plates. Life Sci J 2012;9(4):1836-1845] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 279 
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1. Introduction 

Anterior cervical discectomy and interbody 
fusion (ACDF) has proven to be a safe and effective 
procedure for the treatment of degenerative disc 
disease(1-5). The anterior approach allows direct 
visualization of the entire interspace and wide 
decompression of the anterior aspect of cervical 
spinal cord and nerve roots and anterior inter body 
fusion may be performed if required(6). The success 
rates decline in multilevel discectomies as the number 
of level increase(7, 8). Graft collapse with the use of 
autogenous bone has been reported in 20-30% of 
multilevel fusion patients(9-12). Moreover, even with 
solid fusion, kyphosis often develops in multilevel 
discectomies with autogenous iliac crest graft 
fusion(10-13). Additionally, morbidity due to bone graft 
harvest remains high and can compromise the 
satisfactory clinical result of cervical nerve root and 
spinal cord decompression.(14-16)  

Multilevel cervical discectomy is often 
combined with plate and screw fixation to maintain 
the spinal curvature, and increasing the graft fusion 
rate. However, plates and screws may cause 
complication such as screw breakage, screw pull out, 
esophagus perforation and spinal cord or nerve 
injury.(17-21) 

The deficiencies mentioned above have 
favoured ongoing development of cage technology.(14, 

15, 22)  
Interbody fusion cages are hollow implant that 

restore the physiological disc height and lordosis, 
allowing bone graft growth within and around them, 
thus stimulating bone fusion. They have been 
developed to prevent disc space collapse with 
potential advantage of indirect foraminal 
decompression by restoration and preservation of 
intervertebral height and lordosis. In most studies, 
cages filled with autologous cancellous bone were 
used. Although this is likely to reduce graft 
harvesting complications, donor site pain still remain 
a common problem(23, 24). The primary complications 
related to the implantation of fusion cages are 
subsidence into adjacent vertebral bodies (VBS), cage 
dislocation, nonunion – related instability and painful 
pseudoarthrosis(23-25).  

The purposes of this study were to evaluate the 
safety and efficacy of Carbone fiber cages packed 
with DBM (Crafton) mixed with autologous blood 
and curettage microchip material; for treatment of 
cervical degenerative disc disease and their 
application in multilevel surgery without the addition 
of an anterior plate system and to determine if it is 
possible to eliminate donor site complications and to 
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achieve good outcomes for multilevel discectomy and 
fusion.  
 
2. Patients and Methods:  

In Orthopedic Department, Zagazig University 
hospital, between February 2006 and September 
2010, 22 patients (14 women and 8 men) suffering 
from degenerative disc disease underwent ACDF 
using carbon fibre cage packed with DBM (Grafton) 
mixed with autologous blood and curettage microchip 
material. Fifteen patients underwent two level fusion 
and 7 patients underwent three level fusion for a total 
of 51 levels. No plate instrumentation was used. The 
mean age was 43 years range (35-60 years). There 
were seventeen patients with cervical radiculopathy 
and five patients with radiculomyelopathy. There 
were 10 patients with kyphotic deformity of the 
cervical spine. (Table 1) 

Indication for operation was intractable 
radiculopathy, and radiculomyelopathy due to nerve 
root or spinal cord compression and compatible 
magnetic resonance imaging (MRI) findings. Patients 
with trauma, infection and neoplasms were excluded. 
Conforming to international ethical standard, all 
patients were given detailed information on the 
operation, the follow-up protocol and radiological 
investigations and their consent was obtained.  

The operative procedure was performed as 
described by Robinson and Smith(26). The disc, 
posterior longitudinal ligament, and osteophytes, 
including the posterior part of the uncinate process 
were removed endplate cartilage was also removed 
with a high speed drill and curette. Curettage 
microchip material was conserved. Cages were 
inserted into the disc space after packing with DBM 
mixed with autologous blood and curettage microchip 
material.   

The wound was closed with re-approximation of 
anatomic planes over a suction drainage system. All 
patients wore a Philadelphia collar for 6 weeks after 
surgery and 14 patients received physiotherapy after 
removal of the collar.  

Clinical and radiological follow-up was 
performed at the 3rd, 6th, 12th and 24thmonths 
postoperatively. In addition to standard neurosurgical 
examination, we evaluated spinal curves, mobility 
and fusion status with X-ray was evaluated. Four 
views of X- ray were used, including anterior 
posterior, neutral and flexion and extension lateral 
views (Fig.s 1, 2).  
Criteria of Evaluation:  

At the end of follow up 24 months range (18-26 
months), the following criteria were used to judge the 
success of surgery: recovery of neurological function, 
absence/presence and intensity of neck pain, extent of 
fusion on cervical X-ray films, degree of spinal 

curvature on X- ray films, position of the cage, and 
return to work.  

The operation segment was deemed to be fused 
if there was no change in position of levels on 
dynamic views (flexion and extension).  

Fusion was considered complete if the endplates 
had disappeared into both adjacent VBs and if the two 
VBs formed a block with no radiolucency 
demonstrated except by the cage itself.  

Lateral X-ray films were performed to evaluate 
the spinal curve pre and postoperatively. The Ishihara 
curvature index (ICI) was used for this evaluation(27). 
A straight line was drawn from the posterior border of 
the dens to the posterior border of the C7. Another 
line was drawn from the posterior border of C4 
perpendicular to the first line, in which the intersected 
length was measured in millimeters as the degree of 
spinal curvature. A positive intersected length 
indicates the degree of lordosis. If the intersected 
length is negative it indicates kyphosis. When the 
intersected length is zero, the spinal curve is referred 
to as straight.  

 
3. Results:  

None of the patients suffered neurological 
deterioration, and there were no major complications 
during immediate post-operative period; 
postoperative X-ray confirmed appropriate 
positioning of the vertebral cages. 
Recovery of neurological function:  

 All patients suffering from radiculopathy 
improve gradually after surgery; except one patient 
was still complaining of mild sensory loss at 1 year 
follow up. Of the five patients with 
radiculomyelopathy the radicular dysfunctions 
resolved in all five where's myelopathic dysfunctions 
resolved in three patients only.  
Fusion rate:  

At final follow up, 14 (93.3%) of the 15 patients 
surgically treated with two levels fusion, and 29 
(96.6%) of 30 levels showed complete radiological 
fusion i.e. one patient with one incomplete fusion 
level.  

Also 6 (85.7%) of 7 patients surgically treated 
for three level fusion and 20 (95.2%) of 21 levels, 
showed complete radiological fusion i.e one 
incomplete fusion level in one patient with three level 
fusion). Totally: 49/51 levels (96%) showed complete 
fusion (Table 2).  

In those two patients where the fusion was 
incomplete; this was confirmed on follow up C.T. 
studies. Those two patients complained of mild neck 
pain but exhibited no symptoms of pseudoarthrosis. 
Imaging showed no cage failure or dislodgement. 
Reoperation for non-fusion was not necessary in 
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addition, no mobility was seen on dynamic x- ray 
films at any operated segments.  
 
Neck pain:  

Post operatively. The mean visual analog pain 
score was (VAS) 3.2 (range 1-6) compared with a 
preoperative score of 8.2 (range 7-10), the difference 
was statically significant (P < 0.01)  
Spinal curvature:  

The kyphotic deformity was corrected in nine of 
ten patients. No case of iatrogenic cervical deformity 
was observed postoperatively. 
Cage positioning:  

No patient with cage extrusion was observed. In 
three levels, cage settling inside the disc end plate 
were observed with no evidence of symptoms 
recurrence or iatrogenic kyphosis in any of these 
patients.  

Return to work:  
All patients who suffered preoperatively from 

radiculopathy improved after surgery and returned to 
their preoperative jobs, except for one patient with 
moderate radiculopathy who had obliged to change to 
occupations requiring milder activity. In one patient 
in whom myelopathic dysfunction did not improve 
after surgery had not returned to work at 24 months 
follow up (Table 3).  
Complication:  

None of the patients suffered major 
complications or neurological deterioration. There 
were two cases of dysphagia however this resolved in 
two weeks there was. One patient with transient vocal 
cord dysfunction and there one patient with 
superficial wound infection treated successfully with 
antibiotics (Table 4).  

 

Table (1): Patients demographic data. 
 N = 18 
Age (years)  
�̅ ± SD 
Range 
Gender 
Men  
Women 
Operative data  
Patient with radiculopathy  
Patient with radiculomyelopathy  
Patients with pre-operative kyphosis  
Patients with two level fusion  
Patients with three level fusion  
Follow up period (months)  
 

 
43 ± 6.7 
35-60 
 
 8 36.6% 
14 634% 
 
17   77.3% 
 5 22.7% 
10 45.4% 
15 68.2% 
7 31.8% 
24 ± 4.4 
 Range (18-26) 

 

Table (2): Post-operative fusion rate.  
Fusion rate  Patient N Fused level (N) 
Two level fusion  
 Solid fusion  
Three level fusion  
 Solid fusion  

15 
14 (93.3%)  
7 
6 (85.7%) 

30 
29 (96.6%)  
21 
20 (95.2%) 

Total fusion rate 18/20 (90%) 49/51 (96%) 
 

Table (3): Post-operative results 
 (X ± SD) (Range) 
Neck pain (VAS) 
Pre – operative 
Post- operative  
Kyphosis  
Pre- operative  
Post- operative  
Recovery of neurological function  
Radiculopathy improvement  
Mild sensory loss   
Complication  
Dysphagia  
Vocal cord dysfunction  
Superficial wound infection 

 
8.2 ± 0.5 
3.2 ± 1.4 
 
10/22 
1/22 
 
16/17 
1/17 
 
2 
1 
1 

 
(7-10)  
(1-6) 
 
(45.4%) 
(4.5%) 
 
94.1% 
5.8% 
 
9% 
4.5%  
4.5% 

P< 0.001 when compare with pre-operative  
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Table (4): Results at final follow up.  
 Age Sex Complain Level Kyphosis 

Pre. op. 
Lordosis 
post. op. 

Fusion Complications 

1 48 ♂ Radiculopathy  C3-4, C4-5 – + ve +ve  
2 50 ♀ Radiculopathy C3-4, C 4-5 + + ve + ve  
3 35 ♀ Radiculopathy C4-5, C5-6 – + ve + ve  
4 54 ♂ Radiculopathy C4-5, C5-6 + + ve + ve Mild  

 sensory loss  
5 37 ♂ Radiculopathy C4-5, C5-6 – + ve + ve Vocal cord 

dysfunction 
6 40 ♂ Radiculopathy C4-5, C5-6 + + ve + ve  
7 50 ♀ Radiculopathy C4-5, C5-6 – + ve + ve  
8 54 ♀ Radiculopathy  C5-6, C6-7 – + ve + ve Superficial 

wound infection  
9 60 ♂ Radiculopathy C5-6, C6-7 _ + ve + ve  
10 60 ♂ Radiculopathy C5-6, C6-7 – + ve + ve  
11 56 ♀ Radiculopathy C5-6, C6-7 – + ve + ve  
12 54 ♀ Radiculomyelopathy C5-6, C6-7 – + ve One level fusion 

only  
 

13 60 ♀ Radiculopathy C5-6, C6-7 – + ve + ve Dysphagia  
14 58 ♀ Radiculopathy C5-6, C6-7 + + ve + ve  
15 57 ♀ Radiculopathy C5-6, C6-7 + + ve + ve  

16 52 ♂ Radiculomyelopathy C 3,4, C4,5 C5,6 
– +ve Two level fusion 

only 
Myelopathy 

17 40 ♀ Radiculomyelopathy C 3,4, C4,5 C5,6 
– +ve Two level fusion 

only 
Myelopathy 

18 48 ♀ Radiculomyelopathy C4,5 C5,6, C 6,7 + – ve +ve Myelopathy 
19 58 ♀ Radiculomyelopathy C4,5 C5,6, C 6,7 + – ve +ve Myelopathy 
20 52 ♂ Radiculopathy C4,5 C5,6, C 6,7 + + ve + ve Dysphagia 
21 50 ♀ Radiculopathy C4,5 C5,6, C 6,7 + + ve + ve  
22 60 ♀ Radiculopathy C4,5 C5,6, C 6,7 + + ve + ve  

 
 

Case I 
 

    
Pre- operative A.P x- ray       Pre- operative lateral view x- ray 
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Pre-operative lateral extension x-ray   Pre- operative lateral flexion x- ray 

     

Pre- operative M.R.I   Pre- operative M.R.I 

     
6 months post – operative       6 months post – operative  
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    1 year post – operative        1 year post- operative    

       

18 months post-operative extension  18 months post-operative flexion 

Case (I): Male patient 30 year with radiculopathy C4,5/C5,6,  

MRI cervical disc prolapse C4,5/C5,6, Two level fusion, solid fusion 

Case II 
 

    
 

Pre- operative A.P. x- ray    Pre-operative lateral x- ray  
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Pre-operative saggital M.R.I      Pre- operative coronal M.R.I 

     
3 months post- operative        3 months post – operative  

   
    12 months post- operative       12 months post-operative 

Case (II): Female patient 54 year, Radiculopathy C4,5/ C5,6,  

MRI cervical disc prolapse C4,5/C5,6 

Two level fusion, follow up: solid fusion 
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4. Discussion:  
Anterior cervical discectomy and interbody 

fusion is an efficacious procedure used to treat a 
variety of cervical spinal disorders, including 
spondylosis, myelopathy, herniated discs, trauma, and 
degenerative disc disease. The success of this 
procedure relies on through decompression and 
development of a solid osseous fusion.(1-5, 25, 27,28) 

Brown et al.(29) reviewed serial X- rays after 
anterior cervical fusion performed in total of 139 
levels in 98 patients and found arthrodesis in 97% of 
patients who underwent auto-graft procedures. In 
their series, Savolainen et al.(30) found a 98% fusion 
rate in patients who underwent procedures with auto-
graft. According to the results obtained from other 
series, for single-level discectomy with autogenous 
bone fusion, ACDF can achieve a 92-100% fusion 
rate(20) and 70-90% neurologic and symptomatic 
improvement.(4,5) Although, arthrodesis with 
autologous iliac crest graft is considered as the 
biological and biomechanical standard in anterior 
cervical reconstruction,(9,31) the morbidity of the iliac 
bone harvest can often tarnish these results.(3, 15, 23-25, 

28, 30, 32-34) Silber et al.(15) observed that 26.1% of 
patients reported pain at the donor site. Summer et 
al.(24) also reported chronic pain in the donor site in 
25% of 290 patients. According to Arrington et al.(14), 
in addition to the minor complications of the donor 
site (superficial infections, hematoma, cosmetic 
problems, etc.) there were major complications in 
5.8% of cases, requiring therapeutic modifications, 
surgical revision and prolongation of hospitalization. 
Castro et al.(1) reported a donor site complication rate 
of 22% in their series. In this study, the donor site 
morbidity was avoided.   

In the Cloward procedure, the best results have 
been reported for young male patients with soft disc 
disease, at the single level.(35, 36) Multilevel anterior 
cervical discectomy and fusion still remains a 
difficult problem. Autogeneous bone does not 
maintain spinal instability in multilevel discectomy 
very well and the graft complication rate in 
autogenous bone graft in multilevel fusion is higher 
than at the single level.(3,8, 9,13) Graft collapse with 
autogenous bone is reported in 20-30% of multilevel 
fusion(10-12). Morever, it has been reported this even 
with solid fusion, kyphosis often develops in 
multilevel discectomies with autogenous iliac crest 
graft fusion (10-17). The literature also reports a 
consistent rate of 10-12% non- fusion for single- level 
anterior discectomy and autogenous bone fusion, 20-
27% for two- level, and approximately 30-56% for 
three- level fusions(7-9) It is clear that the success rates 
decline as the number of level increase.  

In the light of these reports, in multilevel ACDF 
procedures, augmentation with plate fixation, may 

seem to be preferable. Plate fixation may decrease the 
micromovement of the cervical spine, enhance the 
fusion rate, and correct spinal curve to physiological 
lordosis.(6,15) In ACDF, additional plate fixation has 
been reported to result in a higher fusion rate, lower 
reoperation rate, and better pain relief(9,12,13,31) 
However, in their retrospective study, Das et al.(13) 
Studied 38 patients who had arthrodesis with 
cylindrical titanium cages filled with autologous bone 
graft harvested from the operative site and screw-
plate fixation, and they reported the rate of 
pseudoarrhrosis was 6-8% for one- level and 15-46% 
for treatment of several levels. Overall in three and 
four- level discectomies the successful fusion rate 
decreases 18-82%, even when a cervical spine 
locking plate is used.(37-39) Moreover. Plate 
complication rate varies from 2.2-24%(20,34) and 
includes screw pullout,(21,40) screw breakage,(21) injury 
of the laryngeal nerve,(8) injury of oesophagus(19) 
injury of spinal cord or root, injury of vertebral artery, 
and wound infection.(21) Additionally, the operative 
time is usually longer.  

These complications of classical fusion 
procedures favoured ongoing development of cage 
technology. Because of the advantages of these 
devices, the use of cages in ACDF operations has 
been increasing in popularity. In parallel with this, 
there are several different types of interbody fusion 
cages commercially available.(22-23,33) Cage assisted 
ACDF has proved to be a safe and effective 
procedure for the treatment of degenerative disc 
disease. It has been reported that the cage achieves 
excellent fusion rates ranging from 95.2-
100%(2,25,28,32,33,40,41) In this study, the fusion rate was 
96.6% in two levels fusion and 93.3% in three levels 
fusion, counted by levels of X- ray comparable to the 
related literature. There were two patients with 
incomplete fusion, however, no clinical signs or 
radiographic mobility of pseudoarthrosis were 
observed during the follow-up period and re-
operation was not necessary.   

In this study, no cage failure or migration was 
encountered, even in patients who underwent fusion 
at more than two levels. The use of the cage was 
found to preserve the spinal lordosis and the height of 
the foramina. Bartels et al. reported that the cervical 
cage effectively increased foraminal height even after 
1 year which contributed to decompression of the 
nerve root.(42) The wedge shape of the device may 
contribute to restoration of lordosis. Furthermore, the 
cage structure (two carbon fibers spikes on the upper 
and bottom frame, in addition to the retention teeth on 
the surface of the upper and bottom frame) offers a 
fixation mechanism which is similar to the functions 
of plate and screws.(28,33) Additionally, bone fusion 
can be evaluated easily by examining X- rays, 
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because the cage is radio-transparent. It is also 
possible to evaluate postoperative MRI or CT scans, 
because artifacts are negligible.  

To minimize the extent of surgery, and to avoid 
donor site complications, the cage was filled with 
DBM mixed with autologous blood and microchips of 
curettage material. The surgical results presented in 
this study are encouraging and provide an impetus to 
the use of interbody cage rather than a ventral 
cervical plate for structural support in the 
management of multilevel degenerative cervical disc 
disease.  

 
Conclusion:  

Interbody fusion with cages packed with DBM, 
and autologous blood and microchips of curettage 
material is a safe and effective procedure in the 
treatment of multilevel cervical disc disease. It 
preserves spinal lordosis, and obviates the 
complications related to graft harvest and screw plate 
fixation.  
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Abstract: A serious environmental threat from heavy metal ion pollution, especially mercury, has generated a great 
deal of attention in recent years. Mercury is one of the priority pollutant listed by USEPA as it can easily pass the 
blood-brain barrier and affect the fetal brain. High concentration of Hg (II) causes impairment of pulmonary 
function and kidney, chest pain and dyspnoea. Consequently, removal of mercury in water and wastewater assumes 
importance. In this review paper, we have evaluated the efforts which have been done for controlling the mercury 
emissions from aqueous solutions. According to the EPA agency, the tolerance limit for Hg (II) for discharge into 
inland surface water is 10µg/l and for drinking water is 1µg/l. Mercury (Hg) is one of the heavy metals of concern 
and has been found in the waste waters coming from manufacturing industry, and natural sources. Among several 
types of technology for removing of Hg in water (chemical precipitation, reverse osmosis, ion-exchange, etc.), 
adsorption is one of most frequently used. It is a complex process involving physical, chemical, and electrical 
interactions at sorbent surfaces. Therefore, in this study will investigate effective parameters such as pH, initial 
concentration and surface characteristic.  
[Hafshejani MK, Vahdati A, Vahdati M, Kheradmand AB, Sattari M, Arad A. Study of the mercury removal for 
health care and the effect of PH in mercury removal from aqueous solutions by activated carbons. Life Sci J 
2012;9(4):1846-1848] (ISSN:1097-8135). http://www.lifesciencesite.com. 280 
 
Key words: Mercury, Adsorption, Surface area, Activated carbon, Wastewater. 
 
1. Introduction: 

Metals are known for their toxicity towards 
the aquatic environment. The discharge of effluents 
containing metals in the environment can constitute a 
threat to the aquatic life and have serious 
repercussions on the food chain. One of these metals 
is mercury [1-2]. Due to its high degree of 
microporosity, just one gram of activated carbon has 
a surface area in excess of 500 m2, as determined by 
adsorption isotherms of carbon dioxide gas at room 
or 0.0 °C temperature. An activation level sufficient 
for useful application may be attained solely from 
high surface area; however, further chemical 
treatment often enhances adsorption properties. 
Activated carbon is usually derived from charcoal 
[1]. Activated carbons are complex products which 
are difficult to classify on the basis of their 
behaviour, surface characteristics and preparation 
methods. However, some broad classification is made 
for general purpose based on their physical 
characteristics. Figure 1 shows the scanning electron 
microscope (SEM) image of activated carbon. 

The adsorption of metallic ions from liquid 
has been studied for years, as well as the use of some 

so-called available absorbents. One of the low cost 
adsorbents is activated carbon. Activated carbon can 
be produced from a variety of carbonaceous raw 
materials, by either a physical or chemical activation 
methods. The adsorptive capacity of the final product 
depends on internal surface area, pore structure and 
surface chemistry that are defined by the nature of the 
starting material and production process [3].Among 
other reported techniques for the treatment of 
wastewater containing organic mercury, adsorption 
process shows good potential and can be cost 
efficient [4]. A carbon sorbent selected for mercury 
capture should have a suitable pore size distribution 
and large surface area, as a result of activation 
process. A carbon sorbent selected for mercury 
capture should have a suitable pore size distribution 
and large surface area, as a result of activation 
process. Activated carbons are widely used as 
adsorbents for removing different pollutants from 
drinking water usually, micropores posses the 
majority of the active sites for mercury adsorption, 
while mesopores act as transportation routes. 
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Figure 1: SEM image of activated carbon. A pours 

structure is observed [1]. 
 

Adsorption of Hg by activated carbons at 
ambient temperatures (e.g. 238C) has been suggested 
to be a combination of chemisorption and 
physisorption, whereas chemisorption is prevalent at 
higher temperatures; e.g. 1400C [5]. Many factors 
have been found to influence the efficiency of 
mercury removal, including carbon characteristics, 
flue gas composition, and the presence of active 
components [6].  

The aim of the present work was to study the 
review of mercury (II) removal in aqueous solution 
by activated carbon. At first, the adsorption of 
mercury present in aqueous solutions onto fly ashes 
was studied in static reactor. Then a leaching test was 
also carried out to estimate the capacity of solids to 
retain durably the mercuric ions. Finally, the surface 
of spent ash samples after the adsorption experiments 
were investigated to understand mechanisms 
involved by mercury adsorption.  In this paper 
activated carbon design has been studied. Therefore, 
some parameters such as temperature, initial 
concentration, and pH and isotherm models have 
been investigated as effective parameters.    
2. Methods and materials: 

The method of preparation of activated 
carbon involves two steps: the carbonization of the 
raw carbonaceous material in an inert atmosphere and 
the activation of the carbonized product. Various 
types of activated carbons with different pore size 
distributions can be obtained by using different raw 
materials and activation methods. The activation 
methods can be classified into physical and chemical 
activation. The former involves heating the 
carbonaceous materials at a high temperature with a 
reactant such as CO2 and H2O. The chemical 

activation involves heating the carbonaceous material 
at relatively low temperatures with the addition of 
activating agents such as H3PO4, ZnCl2, K2CO3, 
and KOH [7–8]. 

 The adsorption capacity of designed 
activated carbon towards Hg(II) ion is investigated 
using an aqueous solution of the metal. The adsorbate 
stock solution of the test metal is prepared by 
dissolving the necessary amount of HgCl2 in distilled 
water. This stocksolution is diluted to obtain standard 
solutions containing fixed Hg(II) concentration. 
Batch adsorption studies are carried out with fixed 
amount of adsorbent and fixed volume of Hg solution 
with the desired concentration at one defined by 
conical flasks.  

Stoppered flasks containing the adsorbent 
and the adsorbate are agitated for predetermined time 
intervals at room temperature on the mechanical 
shaker. At the end of agitation the suspensions are 
filtered through microporous filter paper. The amount 
of the Hg(II) in the final volume is determined by 
atomic adsorption device.  
3. Results 

In the pH range of acidic condition, 
decreasing pH value would decrease the amount of 
Hg (II) concentration in result solutions. Higher Hg 
(II) removal will be achieved by increasing the pH 
value as it shown in Figure 2. 

 
Figure 2. Effect of pH on Hg (II) removal with 

different initial Hg concentration by sewage sludge 
carbons [9]. 

 
Several studies have reported that the 

percentage of Hg (II) removal increased with the 
increase of pH value by using different adsorbents [9-
11]. This effect was more significant when the 
mercury concentration was low. The prominent 
points is that with increasing in initial concentration 
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of mercury in liquid the removal of mercury will be 
increased which has been shown in Figure 3. 

 
 

Figure 3. Effect of pH on Hg (II) removal with 
different mercury concentration: ▲20 mg/l, ■40 mg/l 

[11]. 
 

4. Conclusions: 
It is well established that a serious 

environmental threat from heavy metal ion pollution, 
especially mercury, has generated a great deal of 
attention in recent years. The mercury is one of the 
priority pollutants and health threatening material 
listed by USEPA as it can easily pass the blood-brain 
barrier and affect the fetal brain. In this work we 
found that: 

1- The results of several investigations on the 
adsorption of mercury ion by activated carbons 
from aqueous solutions reveal that the best 
absorbent is activated carbon with agricultural 
solid waste base.  

2- By employing the activated carbons, 
adsorption will be increased by increasing 
initial Hg (II) concentration, pH of the 
solution, contact time and surface area of the 
absorbent.  

3- With physical activation, carbonization 
temperature in the adsorbent preparation step, 
and with chemical activation, types of 
chemicals used in the impregnation step are 
the most influencing parameters on adsorption 
of mercury.  

4- Another important factor is the structure of 
porosity. The best size of pore is meso size. 
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Abstract: Solar energy is cited as a clean alternative to fossil fuels. Solar panels generate energy without producing 
ambient pollution. Therefore, there is no argument that pure solar energy is a clean, green energy source. The result 
in the present paper shows that by using renewable energy special sun light energy, considerable amounts of 
Greenhouse polluting gasses are avoided. The use of conventional energy in factories and vehicles in has been a 
major source of pollution health hazards. These hazardous pollutants, such as suspended particle, heavy metal, 
organic matter and carbon monoxide (CO) adversely affect health. Although solar energy has significant 
environmental benefits in comparison to the fossil fuel, some problems has be seen in this way. The important 
advantage is related to the reduced CO2 emission and air pollution prevention and it can be said this method for 
producing energy which has some economic benefit. The supplies of the fossil fuels used to generate much of its 
shrink, the cost of this energy is increasing worldwide.  Solar energy allows human to generate its own energy in 
cheap way. To the best of our knowledge, the comparison of two categories of energy and investigation in the 
benefits of solar energy as a new way in Iran are investigated to prevent our environmental and natural sources.  
[Hafshejani MK, Baheri A, Ojakeh M, Sedighpour A, Arad A. Impact of solar energy application on warming, 
health caring and pollution prevention in Iran. Life Sci J 2012;9(4):1849-1853] (ISSN:1097-8135). 
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1. Introduction 

The sun is an essentially cleaning energy 
source which has the potential to satisfy a substantial 
fraction of the man's future energy needs. Solar 
energy from the sun is the produced power behind 
these life processes. Using solar energy has offered 
many environmental benefits that contribute to a 
healthy future. Sun light is the most significant 
resource which is converted into other energy. Using 
traditional energy such as natural gas, crude oil and 
all of fossil energy can spoil a huge amount of your 
energy source and money. Sun light energy is 
produced by using diversity technologies. This 
renewable source is used for industrial production, 
material testing, smelting, to heat up water, cook, 
distill and disinfect water for drinking purposes, and 
much more. The best thing, solar energy reduces the 
environmental impacts of pollutant industrials such 
as combustion of fossil fuel to generate heat and 
working which can produce green house gas and 
other air pollution emissions. The force to reduce 
CO2 and other gaseous emissions according to the 
Kyoto congress is the main cause that countries try to 
use neat energy sources, nowadays. Global warming, 
greenhouse effect, climate change and ozone layer 
depletion are the worst effect on environment by 
using common energy. Solar energy applications 

have the wide area. One of the most important areas 
is the generation of electrical power [1]. Some of 
these applications are such as solar desalination 
using, solar heat, solar still method, solar water 
heating pipes and solar space heating and cooling [2].  
In this paper, solar energy applications and their 
impressions on the environment are investigated and 
some of these applications are described in Iran as a 
developing country. In addition, the destructive effect 
of this renewable energy is represented. 

 
2. Renewable and non-renewable sources of 

energy 
Generally, energy sources are classified as 

renewable and non-renewable energy types. 
Renewable energy is defined by the fuel source, such 
as solar, wind, biomass, tidal, etc., that usually is 
called new resources. The capable of renewable 
energy is to provide cost-effective energy to remote 
communities without the added investment of 
providing fossil generation, which is shown in table 
1. Another group is non-renewable energy such as 
coal, crude oil, gas well and fossil fuel which is 
called conventional resources. This category of 
energy has no effective economical and benefits for 
environment and usually causes much pollution in the 
ambient. [3]. Fossil fuels as a non- renewable 
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resources consist of deposits of once living organisms 
which takes centuries to form. Fossil fuels principally 
consist of carbon and hydrogen bonds. There are 
three types of fossil fuels which can all be used for 
energy provision; coal, crude oil and natural gas. 
China and India are major users of coal for energy 
provision [4]. Today the world daily non-renewable 
resources energy consumption is about 76 million 
barrels. Pollution depends on energy consumption. 
Problems associated with energy supply and use are 
related not only to global warming but also to other 
environmental impacts such as air pollution, acid 
precipitation, ozone depletion, forest destruction, 
water contaminant and emission of radioactive 
substances. One of the most important pollution in an 
ambient is the exits of NOx and SOx which are called 
acid rain. These pollutants are produced by the 
combustion of fossil fuels, such as industrial boilers 
and transportation vehicles. Another effect of these 
non-renewable sources of energy is Ozone layer 
depletion. A global environmental problem is the 
depletion of the ozone layer, which is caused by the 
emissions of organic gases from burning fossil fuels. 
Therefore, this problem can cause global climate 
change. Increasing concentrations of greenhouse 
gasses increase the amount of heat and temperature 
of the earth. Although these results of using 
conventional sources of energy can damage the world 
security but yet using of these category of energy is 
common. Nowadays, in some countries special in 
Iran the strong political will is to use the renewable 
energy not only for environmental effect but also the 
conventional resources is the prominent investment 
in each country that should be saved by the human. 
The benefits arising from the operation of renewable 
energy can be put into three categories: energy 
saving, generation of new work and decrease of 
ambient pollution [5].One of the best renewable 
energy is solar energy. By using solar energy instead 
of conventional fuel, large amount of pollutants are 
avoided. Iran is one of the biggest countries that have 
the wide energy resources in the world. Annually, in 
Iran, about 216 million tone crude oil was been 
producing and 98123 million cubic meters was been 
producing, too [6]. It is predicted that by 2030, the 
using of natural gas as a source of energy will be 
increased by the rate of 1.8%, annually. The most of 
these requests will be accrued in the developing 
countries such as India, China and special Iran. It can 
be said that until 2030, the consumption of natural 
gas and fossil fuels will be increased with rate of 
21.5%. This is the main reason of ambient pollution 
in Iran and the other developing countries. Nowadays 
solar energy is used straightly for various aims. In 
Islamic religion, it is recommend using sun light for 
erasing the unclean material, which is called the neat 

energy resources so it is seemed that sun light energy 
is saint and is recommitted by some holly religions. It 
can be said even the first idea for utilization of 
renewable energy special solar energy is expressed 
by Muslims. Today in Iran more than 90% of power 
plants are using natural gas as their fuel. Annually, 
the amount of sun radiation is estimated 1800 to 2200 
kWh that it is more than the world average. 
Therefore, some projects are done to produce useful 
energy by using of the country potential in this 
productivity. 

 
Table 1. Main renewable energy sources and their 

usage forms 

Energy source 
usage 

options 
Hydropower Power generation 

Geothermal 
Urban heating, power 

generation, 
hydrothermal, hot dry rock 

Solar 
Solar home system, solar 

dryers, 
solar cookers 

Wind 
Power generation, wind 

generators, 
windmills, water pumps 

Tidal Barrage, tidal stream 
 

3. Application of solar energy in Iran and its 
environmental effect 

One of the solar applications is to provide 
the required heat energy of the generator of a single 
effect lithium bromide–water absorption cooling 
system. This experimental project has done in Ahwaz 
where the sun radiation is wider. The minimum 
required collector area was about 59.8 m2 for the 
collector mass flow rate of 1800 kg/h with the initial 
temperature of the storage tank equal to ambient 
temperature during sunshine hours of the design day 
[7]. From this study, it can be found that one of the 
important conclusions is decreasing the using of 
fossil fuels for heating which can pollute 
environment. Another study in this way is about 
Yazd solar power plant [8]. Yazd solar power plant 
shows that the INTEGRATED SOLAR COMBINED 
CYCLE SYSTEM (ISCC-67) is the most suitable and 
economical project for construction of first solar 
power plant in Iran. The environmental effects are 
considered that the ISCC-67 will have the lowest 
Levelized Energy Costs, which is about 10 and 33% 
lower than combined cycle and gas turbine, 
respectively. It is shown overall technical and 
economic specifications of different cases for Yazd 
solar power plant in Table 2. 

In Table 1, it is shown the fuel consumption 
in six cases. With comparison, the fuel consumption 
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of each power plants which has reported as m3/MW 
h. The fuel consumption in traditional combined 
cycle is more than the others. The ISCC-67 has lower 
fuel consumption about 16% than combined cycle. 
Therefore, in this case more litter pollution emission 
can be released which are shown in Figure 2. In 
addition, it is gained by using solar system special 
ISCC-67 the house gases are eliminated from air 
which can destroy the Ozone layer.  

 
Table 2. Overall technical and economic 

specifications of different cases for Yazd solar power 
plant [8]. 

Cases 
 ISCC-

33 
ISCC-

67 
ISCC-
67 AF 

SEGS(Solar 
Electric 

Generating 
System) 

Parameters 
and units 

Investment 
cost 

(million $) 
206 251 255 110 

Saving 
fuel 

(million $) 
in 30 years 

29 59 59 59 

CO2 
emission 
reduction 
(million 

ton) in 30 
years 

1.2 2.4 2.4 2.4 

 

 
Figure 1.Natural gas consumption per unit of 

produced energy for different cases [8]. 
 

Since Iran is a developing country with an 
increasing rate of electricity of consumption, so it is 
better to produce by renewable sources of energy like 
solar energy. Many regions in Iran have a potential 
for using to install the solar power plant. These areas 
are shown in Figure 3. 
 

 
Figure 2. CO2 emission per unit of produced energy 

for different cases [8]. 

  

 
Figure 3.The regions which have the potential to 

produce solar power plant [3]. 
 
By establishment of power plant for 

generating electricity it will be decreased the 
emission of pollution which is caused from fossil 
fuels such as crude oil and natural gas. Amount of 
pollutants and greenhouse gases emitted from 
burning fossil fuels in Iran during 2007 can be seen 
in Table 3. These pollutants can cause very terrible 
illness [9]. 

Another research has been investigated the 
application of solar energy in four climate regions in 
Iran. In this study, it can be seen that by using the sun 
light as a renewable energy, the investment and the 
usage of conventional energy will decrease. Figure 
4.Shows divided region into four different climatic 
regions: cold, Temperate-humid, hot-dry and hot-
humid [10]. It can be seen that all of areas in Iran 
have a suitable potential for using sun light and to 
can save much of fossil fuel and money annually. But 
the important result is to produce the new resources 
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of energy for avoiding of ambient pollution. Table 4 
expresses the benefits of solar energy in four-climate 
condition in Iran. 

 
Table 3. Amount of pollutants and greenhouse gases 

emitted from burning fossil fuels in Iran during 
2007[9]. 

Fuels 
(Ton) 

NOx SOx CO CO2 CH4 N2O 

Kerosene 3734 17923 8525 19,446,284 811 162 

Gas oil 607,460 542298 145,804 92,632,989 4481 
4481 
7642 

Fuel oil 131,339 822796 62 58,322,366 2148 2148 429 
Natural gas 283,701 745 15,521 245,452,905 6820 441 

 

 
Figure 4.climate map of Iran [10]. 

 
Table 4. Annual fossil fuel savings in Iran [10]. 

regions 
Annual fossil fuel energy 

saving (Gj) 
Cold 109,440 

Hot-dry 63,000 
Temperate-humid 25,920 

Hot-humid 19,440 
 
The thermo siphon solar water heater is one 

of the prominent applications of sun light energy 
[11]. The results show that by using solar energy 
considerable amounts of greenhouse polluting gasses 

are saved. For the domestic solar heating system 
considered here, with electricity or diesel backup the 
saving, compared to a conventional system, is about 
70%. 

Table 5. Shows the effect of using solar 
energy instead of fossil fuels for heating water on 
environmental. In the table the eight most important 
greenhouse gasses are considered. The amount of 
emissions depends on the type of fuel used as 
auxiliary. 

 
4. The negative environmental impact of 

renewable energy  
 Many types of renewable energy exist in the 

world that there are no emissions to the air, water, or 
soil, because there is no burning of fossil fuels. For 
example every power plant which generates from 
wind prevents the emission of certain amount of 
pollution by burning fossil fuels. This renewable 
energy usually is done by wind turbines which can 
have a bad effect on environmental such as damage 
of birds as a result of collisions with towers and 
blades. Another problem is the noise produced by 
wind turbines [12]. Also the negative environmental 
impact of solar energy system is existed which is 
important to select the suitable instruments. The most 
important of these negative impacts are land 
displacement, and possible air and water pollution 
resulting from the manufacture, normal maintenance 
operations and demolition of the systems. But the 
land displacement can be solved by using the roof of 
building for installing solar energy system 
instruments [11]. It can be mentioned to emit the air 
pollution and water contaminants from the 
manufactures where the incumbent instruments have 
been produced. According to the vantages of 
renewable energy it can be imparted they are only 
proper resources of energy for human and his 
environment because of eschewing of burning fossil 
fuel. 

 
Table 5. Environmental impact of the thermo siphon solar water heater with diesel and electricity backup [11]. 

Emissions Units 
Conventional 

(electricity 
backup) 

Conventional(diesel 
Backup) 

Solar System(electricity 
backup) 

Solar 
system(diesel 

Backup) 
Carbon dioxide tons/year 1.546 0.889 0.449 0.293 

Carbon 
monoxide 

g/year 374.6 1688 109.7 581.3 

Nitrogen oxides g/year 56.3 1636 16.3 544.8 

Nitrous oxide g/year 6.3 6.1 2.1 1.2 

Methane g/year 9.3 13.6 2.7 3.3 
Sulfur dioxide g/year 562.7 651.4 164.5 169.9 
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5. Conclusion 
In the present study, the potential benefits 

that solar systems offer are discussed in detail, in 
Iran. Additionally, in the study the environmental 
protection offered by the most widely used renewable 
energy system. The results show that by using solar 
energy considerable amounts of greenhouse polluting 
gasses are saved. Ambient toxic emissions during 
solar system were very low, and blew detection 
limits. The application of such fuel system in industry 
of country offers a wide range of ecological and, in 
many cases, economical advantages like conservation 
of fossil fuel resources, utilization of reduction of 
emission of harmful species from fossil fuel burning, 
and minimization of waste disposal. The negative 
environmental impact of renewable energy is also 
expressed such as damage of animals like birds and 
land displacement by solar energy systems. However, 
it is clear that using of these sources of energy is 
more useful special for environment than 
conventional energy. 
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Abstract: Hydraulic fracturing operations in fractured reservoir, due to the complex nature of these processes 
require different parameters of hydraulic fracture and also studying the reaction between hydraulic and induced 
fractures. In this study, at first analysis of the hydraulic fracture length and its height from the point of impact on 
production flow rate will be evaluated. Then, in some areas of reservoir the reaction between natural and hydraulic 
fractures will be discussed. Interactions among three natural fractures of the angles 90, 45 degrees and one parallel 
with hydraulic fractures (zero degrees) will be analyzed. In this review, including tensile and shear debonding two 
types of reactions will be checked. Debonding phenomena at various distances before contacting the hydraulic 
fracture and also after reaching and being intersected by natural fracture by hydraulic fracture will studied. As we 
will see, depending on the natural fracture from point of their location angel relative to hydraulic fracture we have 
different tensile and shear debonding. 
[Jaber Taheri Shakib, Abdolvahed Ghaderi and Abbas Abbaszadeh Shahri. Analysis of hydraulic fracturing in 
fractured reservoir: interaction between hydraulic fracture and natural fractures. Life Sci J 2012;9(4):1854-
1862] (ISSN:1097-8135). http://www.lifesciencesite.com. 282 
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Introduction 

One way to exploit the fractured reservoir to 
increase production rates is connecting of natural 
fractures to well. The most important way to achieve 
this goal is the influence physics of reservoir rock that is 
trying to improve the physical structure of reservoir 
rock. Among the most important of these methods can 
be used to create artificial fractures in the reservoir 
rock.  Artificial fracturing is one of the common 
methods in order to stimulate wells to increase the 
production of oil and gas. In hydraulic fracturing, there 
is some fractures made from well wall to oil and gas 
formations. With this operation, the natural fractures 
associated with each other via the hydraulic fracturing 
and finally are connected to the well. 

Pre-existing natural discontinuities in the rock also 
affect the propagation path of a hydraulic fracture. 
There are several numerical techniques that are 
proposed to model such complicated process, some of 
them are based on finite element method ( Zhang and 
Ghassemi , 2010), others are based on combining 
analytical and numerical methods (Weng et al. 2011). 
However, these methods either show problems of 
dealing with complicated, highly fractured reservoir 
models and a comprehensive analysis of how different 
parameters influence the fracture behavior has not been 
fully investigated to date. In most other cases, 
successful shale-gas production requires hydraulic 

fracturing to improve wellbore-to-natural fracture 
system communication, which eliminates the high near-
wellbore pressure gradient. Additionally, coring has 
shown that hydraulic fractures have been diverted along 
and have propped pre-existing natural fractures (e.g. 
Hopkins et al., 1998 and Lancaster et al. 1992). 
Therefore, understanding the geometry and the growth 
process of hydraulic fractures and their interaction with 
natural fractures is important for designing, monitoring 
and assessing the induced fractures and their effects on 
the wellbore production. 

There are several numerical techniques that are 
proposed to model such complicated process, some of 
them are based on finite element method ( Zhang and 
Ghassemi , 2010), others are based on combining 
analytical and numerical methods (Weng et al. 2011) or 
multi-stranded hydraulic fractures in naturally fractured 
reservoirs (Fisher et al. 2005). Dynamic fracture 
mechanics theories (Freund 1990) indicate that crack tip 
branching will occur only in cases where fracture 
propagation speed is comparable to the seismic velocity 
of the material. 

In this study, progress of hydraulic fracture in the 
fractured reservoir is reviewed. Development of 
hydraulic fracture in fractured reservoir with distinct 
element method, and the reaction between the natural 
and hydraulic fractures with extended finite element 
method are done. As we will see the hydraulic 
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fracturing operation in fractured reservoir, depending on 
the length and height can have a significant impact on 
production. The reaction between the natural and 
hydraulic fractures in reservoir depending on the contact 
angle and close of induction fracture is different. 
Model Description  

By using a distinct element method, the area 
around the wells that studied is simulated. The 
simulation by using field data such as core, Logging, 
and ... Has been done. Figure 1 shows the model 
simulation by use of distinct element code. As can be 
seen in figure 1 the natural fracture stated around the 
hole is completely specified. The block size is 20 x 20 
meters that the well is located in the middle of the 
block. 

Status of natural fractures in different areas around 
the well is not the same and hydraulic fracturing in each 
direction along the course that will produce different 
results because in any direction or angle, position and 
density of natural fractures varies. So here's the 
principle stress distribution around the well to form 
hydraulic fracture is characterized. Stress fractures 
parallel with maximum principle stress and 
perpendicular to the main stress of the minimum are 
extended. Based on the main stress distribution around 
the studied wells, hydraulic fractures at the angle of 
zero degrees are formed then extended (Figure 2). 

 

 
Figure1. Model of the fractures around the well 

 
In naturally fractured reservoirs fluids generally 

exist in two systems (1) the rock matrix, which provides 
the main bulk of the reservoir volume and storage and 
(2) the highly permeable rock fractures which provide 
the main path for fluid flow. If the fracture system is 
assumed to provide the main path and storage for fluid, 
i.e. it is not connected to the matrix system, this can be 
considered as a single-porosity single-permeability 
system (SPSP) as in Figure 3-a. On the other hand, if we 
assume that the fluid flow in the reservoir takes place 
primarily through the fracture networks while the 

matrix-blocks are linked only through the fracture 
system, this could be regarded as a dual-porosity single-
permeability system (DPSP) as in Figure 3-b. In 
addition, if there is flow between matrix-blocks, this can 
be considered as a dual-porosity dual-permeability 
system (DPDP) as in Figure 3-c. Clearly, the dual 
porosity dual permeability system is the most general 
approach to modeling fractured reservoirs and will 
reduce to the dual-porosity system when flow in the 
matrix block is assumed to be negligible (Ahmed H et. 
2004). In this model consider one-phase incompressible 
flow in a SPSP system. 

Performing hydraulic fracture design calculations 
under these complex conditions requires modeling of 
fracture intersections and tracking fluid fronts in the 
network of reactivated fissures. In this dissertation, the 
effect of the cohesiveness of the sealed natural fractures 
and the intact rock toughness in hydraulic fracturing are 
studied. Accordingly, the role of the pre-existing 
fracture geometry is also investigated. The results 
provide some explanations for significant difference in 
hydraulic fracturing in naturally fractured reservoirs 
from non-fractured reservoirs. For the purpose of this 
study, an extended finite element method (XFEM) code 
is developed to simulation fracture propagation, 
initiation and intersection. The motivation behind 
applying XFEM are desirable to avoid retesting in each 
step of the fracture propagation, being able to consider 
arbitrary varying geometry of natural fractures and the 
insensitivity of fracture propagation to mesh geometry. 
New modifications are introduced into XFEM to 
improve stress intensity factor calculations, including 
fracture intersection criteria into the model and 
improving accuracy of the solution in near crack tip 
regions (Arash dahi 2010). 
Analysis of length and height of the hydraulic 
fracture  

After determining the formation direction of 
hydraulic fracture by using distinct element method, 
hydraulic fracture with different length and height will 
be applied in reservoir. Production flow chart when 
hydraulic fracture is applied is given in Figure 4.  

As can be seen when the fracture length is equal to 
2, 4 and 6 meters, the production in different aperture is 
almost same. If looked at the area around the wells that 
the hydraulic fracturing with these lengths are located, it 
is observed that the hydraulic fracture is located in 
intact area and increased to 6 meters in length 
practically does not interrupt the natural fracture. By 
increasing hydraulic fracture length, more natural 
fractures will connected to well. If we see the chart we 
can conclude that the length play more important role, 
and production shows more sensitive then length and 
approximately after 200 micrometers opening, with an 
increase of this parameter the production is almost 
constant. During fracturing of the low-permeability 
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fractured reservoir, the fracture length is more important 
than the flow conductivity (Z. Zaho et al., 2005). 

Obviously, because the number of natural 
fractures in path of hydraulic fractures are a few, so the 
length plays more important role and increase in 
aperture to formed fracture have low effect on 

production. In other words, if hydraulic fracture in 
fractured reservoir expands in area where the natural 
fractures with low density are existing Induction 
fracture with more length will have a better 
performance.  

 

 
Figure2. The formation and expansion of hydraulic fractures in studied well 

 

 
Figure3. a) Single-Porosity Single Permeability System b) Dual-Porosity Single-Permeability System c) Dual-
Porosity Dual-Permeability System. 
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Figure4. Flow diagram of production of different length and height of the applied hydraulic fracture 
 
Reaction analysis between Induced fracture and 
natural fracture 

With the expansion of hydraulic fracture in 
fractured reservoirs, different reactions between natural 
fracture and hydraulic fracture will occur. This reaction 
is different due to various collisions that made between 

induction fracture and natural fracture. Based on the 
angle of collision, the reaction will be different. Here 
we study three types of collisions that occur with 
expansion of hydraulic fractures in reservoir. Figure 5 
shows the three types of collisions. Here we only 
consider reaction between hydraulic fractures and 
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natural fractures. In other words, another natural 
fracture near the studied fracture may be present but we 
assume in any angle a natural fracture with hydraulic 
fracture reacts.  

 
Figure5. 3 types of collisions between hydraulic 
fracture and natural fracture (A: angle of 90 degree, 
B: angle of 45 degree, C: angle of 0 degree) 

The natural fractures will open if the energy of the 
growing hydraulic fracture is large enough to deboned 
(re-open) fracture cements. Debonding can also take 
place ahead of the primary crack before the fractures 
intersection. The natural fracture starts to open/shear or 

propagate before the hydraulic fracture arrives because 
of near-tip stress concentrations. If this phenomena, it 
may even divert the growing fractures into double-
deflection in the natural fractures. 

When the hydraulic fracture with 90-degree angle 
will close to the natural fracture, according to Figure 6, 
when the hydraulic fracture reach to a, b and c areas 
debond of natural fracture will evaluate. a and b areas 
are located respectively 10 and 5 cm away from natural 
fracture and c area is exactly located where the natural 
fracture and hydraulic fracture are reached together. 
Natural fracture length of 50 cm is considered and stress 
condition is assumed isotropic.   

When the hydraulic fracture is close to a natural 
fracture two debond in natural fracture occurs: Shear 
failure and tensile failure. Debond review in natural 
fracture is from north to south of natural fracture. 

The opening and sliding displacements along the 
debonded crack (90 degrees) is shown in figure 7. It is 
remarkable that the debonding length and the stress 
intensity factors at the tips of primary fracture or new 
initiated fracture are independent of the rock stiffness, 
because the stress field of the growing fracture is 
independent of rock elastic properties. 

 

 
Figure6. Evaluated areas for debond of natural fracture when induction fracture with 90-degree angle 
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Figure7. Opening and sliding displacements along the deboned zone of Figure 6 

 

 
Figure8. Schematic illustration for debonding induced by the approaching crack 

 
relative to the natural fracture spread 

When the hydraulic fracture is close to the 
natural facture opening displacement in an area of 
natural fracture expands that on these area or point the 
natural fracture will reach and cut it (kink point) and 
sliding displacement in the region without the kink 
point above or below this point spreads (Figure 8). It is 
noteworthy that if the distance between induction 
fracture and natural fracture are less focus of debond 
phenomenon will be more. In other words, in the 
opening displacement, the central region of debonded 
zone by closing of induction fracture will have more 
expansion and sliding displacement in the region near 
the kink point in the debonded zone expands.   

For the case of non- normal intersection, the 
induced debonding is asymmetric with respect to the 
approaching crack and may possibly become partly 
closed under the effect of the approaching fracture. In 
non-normal cases, shear failure plays a significant rule 
in activating the fractures and forming asymmetric 
debonding with respect to the approaching crack. This 
observation can be justified by comparing figure 9, 
where non-normality amplifies the shear traction 
exerted on the natural fracture. 

Figure 9 show Normal and shear tractions 
ahead of the declined primary crack (45 degrees) that 
are experienced along the sealed crack at different 
distances to the middle of the seal crack: 1.0, 0.5 and 
0.05 respectively (distances and tractions are 

normalized with respect to growing fracture length and 
pressure, respectively). These plots were compared with 
XFEM results. 

To investigate the phenomenon of debond, 
when a natural fracture with a 45 degree angle placed in 
hydraulic fracture path as same as 90 degree we assume 
3 regions (Figure 10). But here is difference that related 
to c area because here c is the exact moment that the 
hydraulic fracture cut the natural fracture.  

The opening and sliding displacements along 
the debonded crack (45 degrees) is shown in figure 11.  
When the induction with 45-degree angle is close to the 
natural fracture in c area, tensile failure phenomenon is 
such status that the natural fracture had a 90 degree, 
because the middle area of natural fracture become 
debonding and maximum value of debonding and is at 
the kink point. But with less distance between natural 
and induced fractures the condition is slightly different. 
When the hydraulic fracture reach to b area, the end of 
natural fracture compressed (about 12 cm end of natural 
fracture) and other parts of natural fracture become 
debond. Maximum value of deboning and it is at the 
kink point but the symmetry of the debonding zone in 
natural fractures we have seen with 90-degree angle, it 
is not here. After being cut off the natural fracture by 
hydraulic fracture (c area) upper part of kink point 
become debonding and lower part compressed (figure 
12).  

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

1859 
 

 
Figure9. Normal and shear tractions ahead of the declined primary crack (45 degrees) 

 

 
Figure10. Areas of study for Debond investigation when natural fracture with a 45 degree angle relative to 
the hydraulic fracture spread  
 

According to shear failure chart of Figure 11, 
when the induction fracture reaches a area slide 
debonding in all over natural fracture in same path but 
its amount was quite variable and it is not symmetric 
So that the state has taken the form of a wave. In 
lower part of natural fracture the shear failure amount 
is up. By reaching the induction fracture to b area, the 
shear failure condition get more symmetric and 
maximum of slid debonding in near of kink point 
occur, and here the lower part of fracture has more slid 
debonding then upper part. After cutting the induced 
fracture by the natural fracture, the situation is quite 
different(c area) and the direction of shear failure in 
both side of kink point is not parallel and even at 
upper part of natural fracture the direction of slide 
debonding become negative then to kink point become 
positive and maximum statues of slide debonding in 
near of kink point at upper part of fracture occur. But 
a point that needs to be noticed is that after cutting the 
natural fracture in the lower kink point slide 
debonding direction is negative there are swinging and 
nearly 3 points to this slide debonding reaches its 
largest value in the area. The fracture deflected by 
non-normal intersection have an asymmetric opening 
which directs the fluid toward the direction going 
farther from the primary fracture so double-deflected 

fracture will tend to propagate on just one-side. The 
next stages of fracture propagation after debonding is 
complicated as the fracture propagation will be 
dominated by many factors such as anisotropy of 
tectonic stresses and the size and orientation of the 
debonded length with respect to tip of hydraulic 
fracture. Shum and Hutchinson (1990) and 
Hutchinson (1987) studied the crack tip shielding and 
anti-shielding by parallel en echelon offsetting cracks. 
However their analyses were limited to uniform far-
field loading which is not the case for hydraulic 
fracture but it may represent high permeability 
reservoirs case, where both fractures could be 
pressurized. The crack debonding phenomena may 
also occur in parallel (and sub parallel) fractures as 
well. In such situations, the effect of the re-opened 
fractures is complicated. 

At this stage, we examine condition of 
natural fracture debonding when placed in parallel 
with hydraulic fracture. As can be seen in Figure 13, 
we here consider the three areas. Fracture Coalescence 
phenomena, occur in this case with the expansion of 
hydraulic fracture extremely function of parameters 
such as stress distribution, the vertical distance 
between natural and induced fractures, length of  
natural and hydraulic fractures.   
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Figure11. Opening and sliding displacements along the debonded zone of Figure 10 
 

 
Figure12. Schematic illustration for debonding induced by the approaching crack 
 

 
Figure13. Areas of study for natural fracture Debond when the induced fracture with zero-degree angle 
relative to natural fracture expands 
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We are here to connect the hydraulic fracture 
to natural fracture under the terms of isotropic tried 
different distances in order to induce these two together 
and we reached this conclusion that under these 
conditions when relativity of the vertical distance 
between natural fracture and induced fracture to natural 
fracture length become 0.5 the coalescence will occur. 
Thus the vertical distance of 25 cm fracture 
Coalescence occurred. However under anisotropic 
condition, and depending on the difference between the 
maximum and minimum of horizontal principal stress, 
the situation will quite different. Graphs of shear and 
tensile failure when natural and induced fractures 
become zero degree angles compared together are 
shown in figure 14. 

In tensile failure subject, when induced 
fracture reached regions a and b, a debonding 
phenomenon more inclined to the right side of natural 
fracture. In other words when hydraulic fracture is 
located in region a, at the tip of a hydraulic fracture is 

located approximately in the middle of the natural 
fracture so the tensile debonding is almost symmetric 
mode and the maximum amount of tensile debonding in 
the middle of natural fracture. But by reach the region b, 
fracture tip is not in the middle of the natural fracture, 
so due to fracture coalescence phenomenon to be tends 
and slightly is deflected to the right so that the tensile 
debonding that occurs in the area b in right side is more 
but the remarkable thing is that the maximum amount of 
tensile debonding is in the center of natural fracture but 
by cutting the natural fracture by induced fracture (area 
c) the maximum amount of tensile debonding occurs in 
kink point. With cutting of natural fracture, as well as 
tensile debonding status changes, so that part of the kink 
point that located on the right side opens but the left 
side is suffering from congestion or closure just like the 
same phenomenon that happened in the 45 degree. It is 
important to note here that the concentration is not too 
high. 
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 Figure 14. Opening and sliding displacements along the debonded zone of Figure 13 
 

In the shear failure part, note that before 
cutting natural fracture the shear debonding in all over 
of fracture has the same direction. With reach the 
induction fracture to region a, the highest rate of shear 
debonding is in the left side of natural fracture on a 15 
cm of natural fracture from left to right (In the b 
region). Here we have same situation as was in a area 
however, the rate of shear debonding is more and more 
inclined to the right side And the maximum amount of 
shear debonding is at 25 cm natural fracture from left to 
right. With cutting of natural fracture shear debonding 
has not same direction is all over the fracture, and it is 
positive in right side and negative on the other side. The 
main important point is that in the kink point we have 

directions change and the intersection point of shear 
debonding at both sides of fracture is located at same 
point. 
 
Conclusion 

Analysis of length and height of hydraulic fracture 
on production rate and interaction between natural and 
induced fracture in the fractured reservoir were studied 
in this study. 
As seen, in reservoir with high-density natural fracture, 
creating a hydraulic fracture with high conductivity is 
suitable and in an environment with low natural 
fractures that dispersion of the natural fracture is high 
(low density of natural fractures) a hydraulic fracture 
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with high length will be much better. In reaction 
between natural and induced fractures depend on the 
angles that have these fractures we can reach a different 
condition. Here we examined three angles 90, 45 and 
zero degrees. As was observed in both tensile and shear 
debonding, which was itself based on these angles 
showed a different behavior. 

The coalescence of the hydraulic fracture with 
open natural fractures causes strain relaxation at the 
reaching tip, which provides larger volumes mainly 
inside the primary hydraulic fracture and then the 
connected natural fracture. 
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Abstract: The most significant factor in decision making by managers is their personal ability and willingness to 
adopt certain styles in making decisions. It does not matter how interested managers are in making decision; rather, 
it is important that they possess abilities necessary for making proper decisions which contribute to success. The 
purpose of the present study is to investigate the relationships between the managers' decision making strategies and 
improving productivity in organizations. The population, which was selected using the cluster sampling method, 
consisted of 158 managers in three levels of executive, middle, and operational in Lar, Gerash, Evaz, and Khonj. 
The questionnaire adopted consisted of 21 items developed by the researcher based on the hypotheses. Validity was 
measured using the content validity and reliability was measured by Cronbach's alpha. Data were processed using 
SPSS and MINITAB and analyzed in inferential and descriptive statistics. The hypotheses were tested using the t 
test in MINITAB and variance analysis; and the independent t test was used to compare the respondents' opinions in 
terms of gender. The findings indicated that the managers of the population believe that they use their intuition in 
making decisions and statistical information. The findings confirmed the third hypothesis and indicated that the 
more moderate the managers are, the better decisions they make. Moreover, the fourth hypothesis was confirmed 
and the findings indicated that if managers deal with problems analytically and practically and think systematically, 
the make better decisions.  
[Sholeh-Sadat Ehteshami, Mehrzad Sarfarazi. An investigation of the links between the decision making 
strategies adopted by managers and improving productivity; A case study of the Larestan Bureau of 
Education. Life Sci J 2012;9(4):1863-1869] (ISSN:1097-8135). http://www.lifesciencesite.com. 283 
 
Keywords: decision making, productivity, intuition, systematic thinking, moderate managers, conservative 
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Introduction 
 Management is sometimes defined as making 
decisions; and traditional managers used to make 
decisions based on the information about the current 
conditions and making inferences about the future 
state, which were proved proper or improper after 
their implementations and success or failure (Hakimi 
Pour, 1998, 86). 

The most important factor in the managers' 
decision making might be their personal abilities and 
willingness to make decisions and their decision 
making strategies. It does not matter how interested 
the managers are in making decisions, what is 
important is that they possess abilities for making 
proper decisions which contribute to success 
(Manoochehr Hazer, 1998, 86).   

As suggested by this study, organizations can 
improve the quality of their decisions by including 
more wisdom in the decision making process. The 
decision makers in government organizations should 
rely less on their intuition and personal experiences 
and more on information derived from analysis.  

In the present study, the researcher's goal is 
to find out whether the decision making strategies 

adopted by managers are related to improving their 
decision making; and, finally, to find out: 

 How the manager's effective decisions made 
as a result of their decision making styles 
improve the performance of the organization? 

 Whether proper decisions made by managers 
result in more productivity. 

The goals of the study 
2- Exploring the relationship between decision making 
styles and the managers' moderation 
3- Exploring the relationship between the managers' 
decision making styles and conservativeness 
4- Exploring the relationship between the managers' 
decision making styles and systematic thinking 
5- Exploring the relationship between the managers' 
intuition and decision making styles.  
Questions of the study 

1- Do the managers with stronger intuition 
make better decisions? 

2- Do conservative mangers make better 
decisions? 

3- Do moderate managers make better 
decisions? 

4- Do managers who think systematically make 
better decisions? 
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5- Do managers with more working experience 
make better decisions? 

Methodology 
 Methodology is referred to as a set of 
systematic and validated rules, tools, and methods 
used in investigating facts, exploring the unknown, 
and finding solutions to problems (Ezzati, 1998, 20). 
 A survey study selects small and large 
populations and investigates the relative level of 
distribution and interactions among psychological and 
sociological variables by studying samples selected 
from those populations (Kerlinger, Fred, N., 1995, 
213). 
 A population s a set of real or hypothetical 
members to whom the results of the study are 
transferred (Delavar, 2005, 167) 
 A population is a set of members having one or 
more common features (Hooman, 1994, 147). 
Based on the goals of the study, the methodology 
adopted here is a descriptive-survey and field study. 
The population consists of 158 top, middle and 
operational managers in Lar, Gerash, Evaz, and Khonj 
Bureaus of Education.  
Sampling methods  
 The size of a sample is the total number of 
members in the sample. Sample size depends on the 
nature of the population and goals of the study 
(Sarookhani, 1998, 157). 
In this study, the whole population is considered as the 
sample. 158 questionnaires were distributed and 89 
ones were returned to the researcher. 
Table 1: sample size 
Data gathering tools 
 A common method for gathering data is 
questionnaires (Delavar, 2005, 120). 
The tool adopted in this study is a researcher-made 
questionnaire consisting of 30 items developed on the 
Likert scale. The respondents must first answer 
general questions such as the number of working 
years. 
Validity 
 Validity specifies the extent to which the tool 
measures the feature. Without validity it would not be 
possible to trust data produced by the tool (Sarmad et 
al, 2000, 170). In order to test the validity of the 
questionnaire, content validity was used. The 
questionnaire was developed by the researcher and 
other colleagues through studying the literature and 
theories related to the issue of the research, then it was 
studied by some scholars and experts and after doing 
some modifications, it was validated and prepared to 
be distributed in the population.  
Reliability 
 Reliability is referred to as the extent to which 
the instrument generates the same results under the 
same conditions. Normally, the reliability coefficient 

ranges from zero (unreliable) to +1 (totally reliable) 
(Sarafraz, 2003, 123). 
 In order to calculate the reliability of the 
instrument, Cronbach's alpha was used. This method 
is used to test the internal consistency of instruments 
including questionnaires or tests measuring various 
attributes. In such instruments, the answer to each 
question can take on various numerical values. In 
order to calculate Cronbach's alpha, the variance of all 
scores for each subset of the test (subtest) and the total 
variance must be calculated. Then, alpha will be 
quantified through this equation: 
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Where, J= the number of subtests 
Si

2 = subtest variance 
S2 = total variance (Sarmad et al, 1999, 169). 
The questions of the study 
 The first question: Managers with stronger 
intuition seem to make better decisions. 
Table 2: testing questions of the first hypothesis 
 As the above table shows, the median of the 
first to sixth questions are 2.52, 3.15, 4.011, 2.56, 
2.69, and 3.49, respectively. The highest accumulative 
percentage for agree and absolutely agree is for the 
first question ( I always use my intuition in making 
organizational decisions) with 60.2, and the lowest 
one is for the third question ( in making organizational 
decisions, I never rely on statistics and data and make 
decisions based on personal judgment) with 14.6. The 
average scores ranged from 2.52 to 4.011, which 
indicates respondents agree with the influence of 
intuition on making better decisions. 
Table 3- a comparison of the index score of the 
influence of intuition on decision making with the 
standard score. 
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H0: the more the managers use their intuition, the 
better they make decisions. H1:  the more the 
managers use their intuition, the better they make 
decisions 
 The average score of the respondents and the 
SD were 3.13 and 0.73, respectively. Since observed t 
was not significant at p<0.01, the zero hypothesis is 
not rejected. In other words, there is not a significant 
relationship between intuition and better decision 
making. 
Testing the second question 
Second question: more conservative managers 
seem to make better decisions 
Table 4- testing the second question 
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 Based on the findings represented in the 
above table, the average scores of questions 7 to 11 
were 1.65, 2.61, 1.50, 1.98, and 1.66, respectively. 
The highest accumulative percentage for agree and 
absolutely agree were about the 7th and 11th questions 
(I do not make decisions until I have all the 
information I need) and (I never make ad hoc 
decisions and always decide based on accurate 
information and statistics) with 94.4, and the lowest 
one was for the 8th question (I feel if I do not gather all 
information required for decision making, I cannot get 
to sleep at nights) with 49.4. 
 The average scores ranged from 1.65 to 2.61, 
indicating the degree to which respondents agree 
about the influence of being conservative on the 
managers' decision making. 
Table 5- a comparison of the mean index score of the 
influence of conservativeness on decision making with 
the standard score  

 
 
 
H0: the more conservative the 
managers, the better decisions they 

make  
H1: the more conservative the managers, the better 
decisions they make  
The average score of the respondents and SD were 
1.88 and 0.514, respectively. Since observed t was 
significant at p<0.01, the zero hypothesis is rejected. 
In other words, there is a significant relationship 
between the managers' conservativeness and making 
better decisions. 
Testing questions related to the third hypothesis 
Third question: more moderate managers seem to 
make better decisions 
Table 6- testing questions related to the third 
hypothesis 
  Based on the findings represented in the 
above table, the average scores of questions 12 to 15 
were 1.64, 1.70, 2.59, and 2.07, respectively. The 
highest accumulative percentage for agree and 
absolutely agree was about the 12th question (I try to 
be moderate in making decisions) with 97.8, and the 
lowest one was for the 14th question (I act as a 
mediator in group decision making) with 55.1. 
The average scores ranged from 1.64 to 2.59, 
indicating the degree to which respondents agree 
about the influence of being moderate on the 
managers' decision making. 
Table 7- a comparison of the mean index score of the 
influence of moderation on decision making with the 
standard score 
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H0: more moderate managers make better decisions 
H1: more moderate managers make better decisions 
The average score of the respondents and SD were 
2.00 and 0.505, respectively. Since observed t was 
significant at p<0.01, the zero hypothesis is rejected. 
In other words, there is a significant relationship 
between the managers' moderation and making better 
decisions. 
Testing questions related to the 4th hypothesis 
4th hypothesis: managers with more systematic 
thinking tend to make better decisions 
Table 8: testing questions related to the 4the 
hypothesis 
 Based on the findings represented in the 
above table, the average scores of questions 16 to 21 
were 1.90, 1.67, 2.85, 1.60, 2.62, and 1.74, 
respectively. The highest accumulative percentage for 
agree and absolutely agree was about the 19th question 
(even if a problem is simple, I break it into smaller 
parts and then decide) with 98.9, and the lowest one 
was for the 20th question (I like to resolve problems 
quickly and move on from one problem to another) 
with 53.9. 
 The average scores ranged from 1.60 to 2.62, 
indicating the degree to which respondents agree 
about the influence of systematic thinking on the 
managers' decision making. 
Table 9- a comparison of the mean index score of the 
influence of systematic thinking on decision making 
with the standard score 
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H0: managers with systematic thinking make better 
decisions 
H1: managers with systematic thinking make better 
decisions 
The average score of the respondents and SD were 
1.89 and 0.383, respectively. Since observed t was 
significant at p<0.01, the zero hypothesis is rejected. 
In other words, there is a significant relationship 
between the systematic thinking and making better 
decisions.  
The variance analysis test 
Table 10- a comparison of the respondents' mean 
scores based on their management years 
 Since observed F was not significant at 
p<0.05, the respondents' opinions were not different 
based on their management years. In other words, 
managers with different management years have the 
same opinions about the influence of moderation, 
conservativeness, systematic thinking and intuition on 
making better decisions. Managers with 0 to 5 years of 
management believe that intuition, moderation, 
systematic thinking, and conservativeness had the 
largest influences on decision making, respectively. 
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Managers with 5 to 10 years of management believe 
that intuition, moderation, conservativeness, 
systematic thinking had the largest influences on 
decision making, respectively managers with 10 to 15 
years of management, believe that intuition, 
moderation, systematic thinking, and conservativeness 
had the greatest influences on decision making, 
respectively. Managers with 15 to 20 years of 
management believe intuition, moderation, systematic 
thinking, and conservativeness had the greatest 
influences on decision making, respectively. 
Managers with  over 25 years of management believe 
that intuition, conservativeness, moderation, and 
systematic thinking had the greatest influences on 
decision making, respectively.  
The independent t test 
Table 11- a comparison of male and female scores 
regarding research indexes 
   Since observed t was not significant at 
P<0.0.5, the male and female opinions were not 
different. In other words, male and female respondents 
have similar opinions regarding the influence of 
intuition, conservativeness, moderation, and 
systematic thinking on better decision making. Male 
respondents believe that intuition, moderation, 
systematic thinking, and conservativeness had the 
greatest influences on decision making, respectively. 
Female respondents believe that intuition, moderation, 
conservativeness, and systematic thinking had the 
greatest influences on decision making, respectively.  
Conclusion and implications 
Analysis of the first question 
The first question: managers with stronger 
intuitive thinking tend to make better decisions 
 The analysis of the results regarding the first 
secondary question indicates that the mean score and 
SD of the influence of intuition on making better 
decisions were 3.13 and 0.73, respectively. Since 
observed t was not significant at p<01 (p=0.000), it is 
concluded that managers believe intuition does not 
influence decision making. 
 The greatest influence of intuition on 
decision making was for the first question (I always 
use my intuition in making decisions) with 60.2. this 
implies that managers should be trained how to use 
their intuition in making decisions.  
 The comparison of the responses based on 
the respondents' management years revealed that there 
is not a significant difference among the respondents' 
opinion regarding the influence of intuition on 
decision making (p=0. 101). 
 The comparison of the male and female 
responses did not show a significant difference among 
their opinions regarding the influence of intuition on 
decision making (p=0.652). 

2- Analysis of the second question: more 
conservative managers tend to make better 
decisions 
 The analysis of the results regarding the 
second secondary question indicates that the mean 
score and SD of the influence of conservativeness on 
making better decisions were 1.20 and 0.514, 
respectively. Since observed t was significant at p<01 
(p=0.000), it is concluded that managers believe 
conservativeness influences decision making. 
 The greatest influence of conservativeness on 
decision making was for the 7th and 11th questions (I 
don’t make decisions until I have a complete picture 
of the situation) and (I never decide in and ad hoc 
way, and always decide based on accurate statistics 
and information) with 94.4. This implies that 
managers should have access to updated information 
to be able to make better decisions.  
 The comparison of the responses based on 
the respondents' management years revealed that there 
is not a significant difference among the respondents' 
opinion regarding the influence of conservativeness on 
decision making (p=0. 664). 
 The comparison of the male and female 
responses did not show a significant difference among 
their opinions regarding the influence of 
conservativeness on decision making (p=0.164). 
3- Analysis of the third question: more moderate 
managers tend to make better decisions 
 The analysis of the results regarding the third 
secondary question indicates that the mean score and 
SD of the influence of moderation on making better 
decisions were 2.00 and 0.505, respectively. Since 
observed t was significant at p<01 (p=0.000), it is 
concluded that managers believe moderation 
influences decision making. 
 The greatest influence of moderation on 
decision making was for the 12th question (I try to be 
moderate in making decisions) with 97.8. This implies 
that managers should be trained to  avoid being biased 
and take everything into account while making 
decisions.  
 The comparison of the responses based on 
the respondents' management years revealed that there 
is not a significant difference among the respondents' 
opinion regarding the influence of moderation on 
decision making (p=0. 283). 
 The comparison of the male and female 
responses did not show a significant difference among 
their opinions regarding the influence of moderation 
on decision making (p=0.241). 
4- Analysis of the 4th question: managers with more 
systematic thinking tend to make better decisions 
 The analysis of the results regarding the 4th 
secondary question indicates that the mean score and 
SD of the influence of systematic thinking on making 
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better decisions were 1.89 and 0.383, respectively. 
Since observed t was significant at p<01 (p=0.000), it 
is concluded that managers believe systematic 
thinking influences decision making. This implies that 
managers who deal with problems wisely and 
analytically make better decisions. 
 The greatest influence on intuition on 
decision making was for the 19th question (even if a 
problem is too complicated, I break it into smaller 
parts and then I decide) with 98.9. In other words, 
most managers in Lar believe that if they break 
problems into smaller parts, they can make better 
decisions. This implies that managers should not make 
decisions based on their personal interests and based 
their judgments on accurate information. 
The comparison of the responses based on the 
respondents' management years revealed that there is 
not a significant difference among the respondents' 
opinion regarding the influence of systematic thinking 
on decision making (p=0. 706). 
 The comparison of the male and female 
responses did not show a significant difference among 
their opinions regarding the influence of systematic 
thinking on decision making (p=0.875). 
Suggestions 
 Since the managers in the Lar Bureau of 
Education do not believe in the influence of intuition 
on making better decisions, it is proposed that 
managers become aware of the problems in the 
organization and then be allowed to give opinions 
based on the goals and problems of the organization. 
 Since the managers believe in the influence 
of conservativeness on making better decisions, it is 
proposed that managers be given all information 
required for making decisions and be asked to use all 
instruments and methods which reduce risks in order 
to make the best decisions.  
 Since managers believe in the influence of 
systematic thinking on making better decisions, it is 

proposed that since research based on gathering useful 
information plays a key role in decision making, 
managers should gather precise information and avoid 
huge costs due to making improper decisions in 
today's turbulent conditions. 
It is suggested that managers not decide based on their 
personal judgments, feeling and inspirations; rather, 
they make decisions based on accurate information. 
They should be provided with relevant, real, valid, and 
accurate information gained through logical 
investigations so that they get prepared to make 
decisions.  
 Future researchers are advised to clarify the 
meaning of the keywords to respondents so that they 
answer questions in the best way (Chart 1). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chart 1: the conceptual model of the study 
 

Table 1: sample size 

Top executives  Middle managers  Operational managers  

1  3  154  

 

 
Table 2: testing questions of the first hypothesis 

choice Question 1 Question 2 Question 3 Question  4 Question 5 Question 6 

Absolutely agree 
frequency 11 10 3 15 5 8 

percentage 12.4 11.2 3.4 16.9 5.6 9.9 

agree 
frequency 42 24 10 30 31 11 

percentage 47.2 27 11.2 33.7 34.8 12.4 

neutral 
frequency 19 7 3 20 19 11 

percentage 21.3 7.9 3.4 22.5 21.3 12.4 

disagree 
frequency 10 38 40 16 30 47 

percentage 11.2 42.7 44.9 18 33.7 52.8 

Absolutely disagree 
frequency 6 10 33 7 4 12 

percentage 6.7 11.2 37.1 7.9 4.5 13.5 

Accumulative percentage of agree and absolutely agree 60.2 38.2 14.6 51.1 40.4 21.3 

median 2.52 3.15 4.011 2.65 2.69 3.49 

SD 1.07 1.26 1.08 1.14 1.04 1.14 
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Table 3- a comparison of the index score of the influence of intuition on decision making with the standard score 

index  median  SD  t P  

The influence of intuition on better decision making  3.13  0.73  1.69  0.95  

 
Table 4- testing the second question 

choice  Question 7  Question 8  Question 9  Question 10  Question 11  

Absolutely agree  
frequency  40  14  48  31  37  

percentage  9.44  7.15  9.53  8.34  6.41  

agree  
frequency  44  30  38  41  47  

percentage  4.49  7.33  7.42  1.46  8.52  

neutral  
frequency  2  21  2  4  3  

percentage  2.2  6.23  2.2  5.4  4.3  

Absolutely disagree  
frequency  2  24  1  13  2  

percentage  2.2  27  1.1  6.14  2.2  

disagree  
frequency  1  0  0  0  0  

percentage  1.1  0  0  0  0  

Accumulative   4.94  4.49  6.96  9.80  4.94  

median 65.1  61.2  50.1  98.1  66.1  

SD  74.0  04.1  60.0  99.0  65.0  

 
Table 5- a comparison of the mean index score of the influence of conservativeness on decision making with the 
standard score  

index  median  SD  t P  

The influence of conservativeness on better decision making  88.1  514.0  45.20 -  000.0  

 
Table 6- testing questions related to the third hypothesis 

choice  Question 12  Question 13 Question 14  Question 15  

Absolutely agree  
frequency 36  32  16  21  

percentage  4.40  36  18  6.23  

agree  
frequency  51  52  33  46  

percentage  3.57  4.58  1.37  7.51  

neutral  
frequency  0  4  13  14  

percentage  0  5.4  6/14  7.15  

Absolutely disagree  
frequency  2  1  25  7  

percentage  2.2  1.1  1.28  9.7  

disagree  
frequency  0  0  2  0  

percentage  0  0  2.2  0  

Accumulative percentage for agree and absolutely agree  8.97  4.94  1.55  1.76  

median  64.1  70.1  59.2  07.2  

SD  607.0  606.0  14.1  84.0  

 
Table 7- a comparison of the mean index score of the influence of moderation on decision making with the standard 
score 

Index  median  SD  t P  

The influence of moderation on making decisions  00.2  505.0  55.18 -  000.0  

 
Table 8: testing questions related to the 4the hypothesis 

choice  
Question 

16  
Question 

17  
Question 

18  
Question 

19  
Question 

20  
Question 

21  

Absolutely agree  
frequency  27  33  25  36  16  29  

percentage  3.30  1.37  1.28  4.40  18  6.32  

agree  
frequency  49  22  55  52  32  57  

percentage  1.55  4.58  8.61  4.58  36  64  

neutral  
frequency  5  4  6  1  14  1  

percentage  6.5  5.4  7.6  1.1  7.15  1.1  

Absolutely agree  frequency  7  0  3  0  23  1  
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percentage  9.7  0  4.3  0  8.25  1.1  

agree  
frequency  0  0  0  0  4  1  

percentage  0  0  0  0  5.4  1.1  

Accumulative percentage of agree and absolutely 
agree  

4.84  5.95  9.89  9.98  9.53  6.96  

median  90.1  67.1  85.1  60.1  62.2  74.1  

SD  82.0  55.0  68.0  51.0  18.1  64.0  

 
Table 9- a comparison of the mean index score of the influence of systematic thinking on decision making with the 
standard score 

index  median  SD  t  P  

The influence of systematic thinking on better decision making  89.1  383.0  92.26 -  000.0  

 
Table 10- a comparison of the respondents' mean scores based on their management years 

index  
0-5years          5-10 years             10-15 years             15-20 years                     20-25 years            over 25 

mean variance  mean variance mean variance mean  variance mean  variance mean variance F   P 

intuition  94.2  81.0  07.3  66.0  32.3  75.0  333.3  35.0  33.4  47.0  20.3  25.0  91.1  101.0  

conservative  82.1  474.0  90.1  497.0  83.1  55.0  88.1  38.0  30.2  42.0  16.2  85.0  647.0  664.0  

moderate  90.1  52.0  97.1  44.0  06.2  52.0  15.2  33.0  75.2  06.1  00.2  54.0  27.1  283.0  

Systematic 
thinking  

82.1  42.0  89.1  40.0  93.1  28.0  03.2  29.0  16.2  23.0  00.2  45.0  592.0  706.0  

 
Table 11- a comparison of male and female scores regarding research indexes 

index  
male  female   

mean  variance  mean  variance  t P  

intuition  16.3  68.0  09.3  81.0  453.0  652.0  

conservative  82.1  51.0  97.1  49.0  40.1 -  164.0  

moderate  94.1  51.0  07.2  49.0  18.1 -  241.0  

Systematic thinking  89.1  39.0  90.1  37.0  158.0 -  875.0  
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Abstract: Background: Many of HCV infected patients on regular hemodialysis are candidates for renal 
transplantation and receive immunosuppressive therapy that may influence cryoglobulin formation. Aim of the study: is 
studying the cryopositive cases among H.D patients and their association with clinical symptoms and assess whether 
the HCV patients on maintenance HD have abnormal immune response. Methodology: forty CRF patients 
receiving regular hemodialysis sessions divided according to the presence of HCV antibodies into two groups, group 
I (n=20) with positive HCV antibodies and group II (n=20) with negative HCV antibodies, both groups were tested 
for the presence of cryoglobulinemia. Results: Group (I) showed a higher percent (20%) of positive Cg than that of 
group (II) (5%) but with no statistically significant difference (p-value=0.34). In the whole studied group patients 
with positive Cg (n=5) have significantly greater mean AST, ALT and INR values than those with negative Cg 
(n=35) (p-value=0.017, 0.02 & 0.045, respectively). AST is a significant predictor to positive Cg with OR: 1.176 
(95%CI: 1.031 – 1.341). Group I showed significantly higher percent of positive RF (n=4) than those of group II 
(n=1) (p-value=0.00). Conclusion: no significant difference regarding the cryoglobulin concentration between HCV 
positive and negative patients. The symptoms of cryoglobulinemia (purpura, arthralgia & generalized weakness) 
appear more frequently in HCV positive patients on HD with positive cryoglobulinemia. AST was found to be 
significant predictor for cryopositivty in HD patients. 
[Ahmed A. EL Naggar, Waleed EL Nabawey and Mary Wadie. Cryoglobulinemia in Hemodialysis patients. Life 
Sci J 2012;9(4):1870-1874] (ISSN:1097-8135). http://www.lifesciencesite.com. 284 
 
Keywords: Cryoglobulin, CRF, hemodialysis, AST, HCV. 
 
1. Introduction 

Cryoglobulinemia refers to a pathologic 
condition caused by production of circulating 
immunoglobulins that precipitate on cooling and 
resolubilize on warming. It is associated with a 
variety of infections especially HCV, HBV, HGV, 
vascular disorders "SLE, polyarteritis nodosa, 
autoimmune thyroiditis, etc.", and 
Lymphoproliferative diseases “multiple myeloma, 
Waldenstrom macroglobulinemia, etc." 1 

The prevalence of hepatitis C virus infection 
ranges from 1% to 3% in general population, but it 
is higher in hemodialysis patients, ranging from 3% 
to 23%. This difference can be related to the fact that 
patients on HD have risk factors for acquisition of 
HCV, such as receipt of blood transfusions and use 
of illicit intravenous drug, and may also acquire blood 
born infections as a result of healthcare associated 
transmission in HD units. Several mechanisms 
have been implicated in HCV transmission among 
HD patients, such as dialyzer reuse, contamination of 
hands of staff members, or items shared among 
patients2. 

It has been widely demonstrated that virus C 
infection causes essential cryoglobulinemia3, also 
Mixed cryoglobulinemia is frequently seen in 
chronic viral hepatitis patients4. The onset of ESRD 
in some HCV patients influences the patient's 

immune status5. The incidence of MC is expected 
to be high in HCV infected patients on HD6. Many of 
these patients on regular hemodialysis are candidates 
for renal transplantation and receive 
immunosuppressive therapy that may influence 
cryoglobulin formation and the presence of 
cryoglobulins may complicate patient management 
both pre or post transplantation6. 

We aimed at studying the cryopositive cases 
among HD patients and their association with clinical 
symptoms and assess whether the HCV patients on 
maintenance HD have abnormal immune response. 
 
2. Patients and methods:  

After a written informed consent was obtained, 
forty CRF patients receiving regular hemodialysis 
sessions (three sessions /week) were selected from 
the hemodialysis unit. They were divided according 
to the presence of HCV antibodies, detected using 
third generation ELISA (Murex Diagnostics, UK), 
into two groups, group I (n=20) with positive HCV 
antibodies and group II (n=20) with negative HCV 
antibodies. The patients of both groups were 
subjected to detailed medical examination, 
biochemical tests, test for cryoglobulin detection7 and 
RF was measured using a n t i b o d y -coated sheep 
erythrocytes where titer below 1:16 was 
considered negative. 
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Detection of cryoglobulins (Cg):  
Cryoglobulins were detected as described as 

follows, fasting blood samples were collected at least 
12 hours after the last meal immediately transported 
at 37°C and stored in a water bath at 37°C for 30 min. 
Then it was cleared by centrifugation at 2000 g at the 
same temperature for 15 min, and then stored at 4°C 
for 72 hours.The cryocrit was estimated by measuring 
the height of the column of precipitated protein 
relative to the total height of the serum column after 
incubation at 4°C for 72 hours, Or preferably (after 7 
days). The level of cryocrit was expressed as a 
percentage. Depending on the cryocrit level, the Cg 
level was evaluated as follows: 
- Cg negative, low level Cg: cryocrit 1–2%, 
- Moderate Cg: cryocrit 2–5%, 
- High Cg: cryocrit 5–10%, 
- Very high Cg: cryocrit >10%, and Cg in gel form. 
The result consider positive if >2% 
 
Statistical analysis:  

Patients' data were analyzed using SPSS 17.0 
for windows 7. Quantitative variables were expressed 
by mean and SD (Standard deviation), compared 
using unpaired t-student test and Mann-Whitney U 
test. Qualitative variables were expressed by numbers 
(Frequency) and percent compared between groups 
using Chi-square test. Logistic regression analysis 
was performed and accuracy, sensitivity, specificity, 
PPV and the NPV were calculated. P value was 
considered to be significant if less than 0.05. 
 
3. Results: 

 Data of the studied groups is represented in 
table (1). Clinical diagnosis s h o w ed that the causes 
of renal failure in the patients on hemodialysis are: 
obstructive uropathy in 3 (5%), pyelonephritis in 
1 (2.5%), hypertension and nephrosclerosis in 20 
(50%), diabetic nephropathy in 9 ( 22.5 %),  
polycystic kidney disease in 1 (2.5%), cry. 
nephropathy in1 (2.5%), S.L.E in 1(2.5%),drug 
nephropathy in 2(5%), and diabetic nephropathy+ 
hypertension in 2(5%). In the cryoglobulin +ve 
patients (5 cases): Two patients had hypertension 
and nephrosclerosis (40%), 2 had diabetic 
nephropathy (4 0 %) , w h i l e o n e h a d cry. 
nephropathy (20%). In the cryoglobulin -ve patients 
(35 cases): obstructive uropathy was diagnosed in 
3 patients (8.6%), pyelonephritis in 1(2.9), 
hypertension and nephrosclerosis in 18 (51.4%), 
diabetic nephropathy in 7(2 0 %) , polycystic kidney 
disease in 1 (2.9) & S.L,E nephropathy in another 1 
(2.9%). 2 patients (5.7%) had diabetic nephropathy 
+ hypertension and nephrosclerosis.  Drug 
nephropathy was evident in 2 patients (5.7%). 

The causes of renal failure in the HCV +ve 
group (20 cases) are: obstructive uropathy (2) 10%, 
pyelonephritis (1)5%,hypertension and 
nephrosclerosis (11) 55%, diabetic nephropathy (2) 
1 0 %,  cry. nephropathy (1)5%, drug nephropathy (1) 
5% and diabetic nephropathy + hypertension and 
nephrosclerosis in 2 cases (10%). In cryoglobulin 
+ve subgroup(4 cases) hypertension and 
nephrosclerosis (2)50%, diabetic nephropathy (1) 2 
5 % and cry. nephropathy in one case (25%). In 
cryoglobulin -ve subgroup (16 cases), obstructive 
uropathy (2) 12.5%, pyelonephritis (1)6.3%, 
hypertension and nephrosclerosis (9)55.3%, 
diabetic nephropathy (1) 6. 3 %, drug nephropathy (1) 
6.3% and diabetic nephropathy+ hypertension and 
nephrosclerosis in 2 cases (12.5%) .The causes  
of renal failure in the HCV-ve group (20 cases) are: 
obstructive uropathy (1) 5%, hypertension and 
nephrosclerosis (9)45%, diabetic nephropathy (7) 3 
5 %,  polycystic kidney disease (1) 5%, S.L.E 
nephropathy (1)5% and drug nephropathy in one 
case (5%).In Cryoglobulin +ve subgroup only one 
case of diabetic nephropathy. In Cryoglobulin -ve 
subgroup (19 cases) obstructive uropathy (1) 5.3%, 
hypertension and nephrosclerosis (9) 47.4%, 
diabetic nephropathy (6). 3 1.6 %, polycystic kidney 
disease (1) 5.3 %, S.L, E nephropathy (1)5.3%, and 
drug nephropathy in one case (5.3%). Duration of 
dialysis in HCV +ve group was 4.43 ± 1.8 years. 
while in Cryoglobulin +ve subgroup (4 cases) was 
4.25 ± 1.71 years. In Cryoglobulin -ve subgroup (16 
cases) the mean duration of dialysis was 4.47 ± 1.88 
years. Duration of dialysis in HCV -ve group was 3.6 
± 1.11 years. Duration of dialysis in Cryoglobulin +ve 
subgroup (only one case) was 2 years while in 
Cryoglobulin -ve subgroup (19 patients) was 3.68 ± 
1.07 years.  

12.5% of the whole studied group of patients 
(n=40) proved to be positive Cg with a higher percent 
(20%) in group (I) than that of group (II) (5%) but 
this difference is not statistically significant with p-
value=0.34.No statistically significant difference 
detected regarding mean age and duration of dialysis 
between positive (n=4) and negative (n=16) Cg cases 
in group I.Patients with positive Cg in both groups 
and those with negative Cg in group I showed more 
obvious symptoms than those with negative Cg in 
group, where it is was obvious that the most 
prominent symptoms in patients with negative Cg 
either in group I or II are arthralgia and generalized 
weakness while in patients with positive Cg arthralgia 
and purpura are more prevalent. In all patients (n=40) 
patients with positive cryoglobulin (n=5) two (40%) 
presented with purpura, 4 (80%) presented with 
arthralgia,2 (40%) presented with generalized 
weakness, 1 (20%) presented with Raynaud`s 
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phenomenon, and 2 (40%) presented with rash.But in 
cryoglobulin -ve subgroup(n=35) 2 (5.7%) presented 
with purpura,10(28.6%) presented with arthralgia,7 
(20 %) presented with generalized weakness, 2 
(5.7%) presented with Raynaud`s phenomenon, and 4 
(11.4%) presented with rash. In HCV +ve patients 
(n=20). In cryoglobulin +ve subgroup(n=4) 
two(50%) presented with purpura, 4 (100%) 
presented with arthralgia,2 (50%) presented with 
generalized weakness, 1 (25%) presented with 
Raynaud`s phenomenon, 2 (50%) presented with 
rash. But in cryoglobulin -ve subgroup (n=16) 2 

(12.5%) presented with purpura, 7 (43.8%)presented 
with arthralgia,4 (25%) presented with generalized 
weakness, 1 (6.3%) presented with Raynaud’s 
phenomenon, and 2 (12.5%) presented with rash. 

In HCV-ve patients (n=20) patients with 
cryoglobulin +ve only one case presented with 
purpura.But in cryoglobulin -ve subgroup (n=19) 3 
(15.8%)presented with arthralgia,3 (15.8%) presented 
with generalized weakness, 1(5.3%) presented with 
Raynaud’s phenomenon,and 2(10.5%) presented with 
rash.  
 

 
Table (1): comparison of data of both studied groups. 
 Group I (positive) Group II (negative) p-value 
Age 49.45±11.12 56.55±9.25 0.034 
Sex (M:F) 11:9 13:7 0.5 
Cg +/- 4/16 1/19 0.3 
Hb (Cg+/-) 8.3±1.61/9.59±1.69 8.2/9.99±1.99 0.3 
platelets(Cg+/-) 163±34.81/211.31±83.08 235/291.58±54.53 0.00 
INR (Cg+/-) 1.18±0.05/1.06±0.07 1/1.06±0.07 0.2 
s.k (Cg+/-) 4.63±0.61/4.94±0.69 5/5.05±0.81 0.46 
AST (Cg+/-) 35.25±4.11/23.31±8.06 13/12.21±3.88 0.00 
ALT (Cg+/-) 52.5±8.19/36.75±14.64 24/22.68±6.36 0.00 
S. cr(Cg+/-) 7.75±2.63/7.84±2.06 9.3/9.07±3.03 0.12 
s. BUN(Cg+/-) 39.75±10.63/48.19±34.66 52/51.58±16.54 0.52 
s.Alb (Cg+/-) 3.18±0.43/3.58±0.42 4/3.74±0.46 0.08 
S.ca(Cg+/-) 9.4±0.36/9.89±1.15 9.2/9.29±0.63 0.07 
S.Na(Cg+/-) 135.5±3.32/133.25±4.09 133/132.3±3.4 0.23 
S.phos(Cg+/-) 4.85±0.79/5.58±1.72 5/5.99±1.4 0.28 
Symptoms 
-Palpable purpura 
-Arthralgia 
-Generalized weakness 
- Raynaud's ph. 
-Rash 

 
-4 (20%) 
-11 (55%) 
-6 (30%) 
-2 (10%) 
-4 (20%) 

 
-0 
-3(15%) 
-3(15%) 
-1 (5%) 
-2 (10%) 

 

Cause of renal failure 
-DM 
-Drug nephropathy 
-HTN 
-Obst. Uropathy 
-Polycystic kidney 
disease 
-S.L nephropathy 
-DM+HTN 
- Chronic pyelonephritis 
-Cry. Nephropathy 

 
-2 (10%) 
-1 (5%) 
-1 (5%) 
-11 (55%) 
-2 (10%) 
-0 
-0 
-2 (10%) 
-1 (5%) 

 
-7 (35%) 
-1 (1%) 
-0 
-9 (45%) 
-1(5%) 
-1(5%) 
-1(5%) 
-0 
-0 

 

Duration of Dialysis 4.43±1.8 3.6±1.1 0.089 
RF + 4 (20%) 1 (5%) 0.00 
Cryopositive cases Case 1 Case 2 Case 3 Case 4 Case 1  
Age (52.5±10.47)    69 
Sex  M M M F F 
Symptoms 
-Palpable purpura 
-arthralgia 
-G. weakness  
-Raynaud's ph 
-Rash 

 
-Yes 
-Yes 
-Yes 
-Yes 
-Yes 

 
Yes 
Yes 
Yes 
No 
Yes 

 
No 
Yes 
No 
No 
No 

 
No 
Yes 
No 
No 
No 

 
-yes 
-No 
-No 
-No 
-No 

Cause of renal failure Diabetic 
nephropathy 

Cry. 
Nephropathy 

HTN & 
nephrosclerosis 

HTN & 
nephrosclerosis 

Diabetic 
nephropathy 

HD duration (4.25±1.7) 2  
RF+ Yes Yes No No No  
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No statistically significant difference reported 
between patients with positive Cg (n=5) and patients 
with negative Cg (n=35) in the whole studied group 
regarding age, sex, duration of dialysis, cause of renal 
failure or laboratory tests results (Hb%, BUN, 
Creatinine, s. Na, s. K, s.Ca, s. phosphorous, and 
albumin) while patients with positive Cg have 
significantly greater mean AST, ALT and INR values 
than those with negative Cg (p-value=0.017, 0.02 & 
0.045respectively), but patients with negative Cg 
have greater mean platelets than those with positive 
Cg and this difference is statistically significant (p-
value =0.032). By applying logistic regression 
analysis it was found that AST is a significant 
predictor to positive Cg (Figure 1) with OR: 1.176 
(95%CI: 1.031 – 1.341) with an overall accuracy of 
90%, sensitivity 20%, specificity 100%, PPV: 100%, 
NPV: 89.7% and this model is statistically significant 
with p-value=0.016 with a negative 2 log likelihood 
of 21.45. 

Five patients in our study had positive RF where 
group I showed higher percent of positive RF (n=4) 
than those of group II (n=1) and this difference is 
statistically significant with p-value=0.00. Regarding 
the association between Cg and RF it was found that 
40% of the HD cryopositive patients had RF activity 
positive where two patients of group I with positive 
Cg were positive for RF while the other three patients 
were negative for Cg. 

 
Figure (1): Predicted probability of positive 
cryoglobulinemia using AST. 
 
4. Discussion: 

 In our pilot study the HCV infected patients 
on HD showed a relatively low percent of cryopostivity 
compared to other studies6, with no significant 
association reported between Cg positivity and 
gender, age or dialysis duration in contrast to 
what was concluded in other studies8, 9 this 
discrepancies may be explained by the different 
Cg detection methods used and the difference in 

demographic features of the studied groups as 
regional difference, Genetic factors such as HLA 
may also be involved in the pathogenesis of Cg10. 
Also, there is evidence that other environmental 
factors may play a role, MC is most prevalent in 
southern Europe and its frequency diminishes in 
more northern locations11. While the anti-HCV 
negative HD patients showed a relatively very close 
percent of cryopositivity to the previously reported 
ones12, but relatively low compared to others6, 
however, these findings adds to the increasing 
evidence for a role of HCV infection in cryoglobulin 
pathogenesis. Also, patients on HD are 
immunocompromised, with increased risk of acquiring 
other viral and non-viral infections that may induce 
cryoglobulinaemia6. 

Although no significant differences in the 
cryoglobulin concentrations between both anti-HCV 
positive and negative patients reported previously6 
but in our study, two anti-HCV positive patients had 
high cryoglobulin levels at 10% and. Both were with 
classical symptoms of palpable purpura and 
arthralgia.  

RF activity positivity of HD cryopositive patients of our 
study was similar to that reported in some studies12, but is greater 
than that reported by others6 5. These differences may 
reflect variable patient selection criteria, besides 
genetic and environmental factors. 

No significant difference detected between 
both Cg positive and Cg negative patients 
regarding many studied parameters and this is in 
agreement with the results of some studies12 but 
differ from others 6, 10,12, 14. While there was 
significant increase in the AST, ALT and INR 
levels and a significant decrease in the platelets 
levels in the Cg positive patients compared to the 
Cg negative patients of our study although it is 
well known that serum aminotransferases 
activity is generally low in patients with chronic 
renal failure, The possible explanations for 
this are suppression of ALT and AST synthesis from 
the hepatocyte, inhibition of their release from the 
hepatocyte into circulation or their accelerated 
clearance from serum5, So any elevation in these 
enzymes might be of concern.  

The significant predictor to Cg positivity in our 
patients is the AST and not the platelets count and 
INR as reported by other studies15.  

Regarding clinical symptoms they were highly 
represented in the cryoglobulin positive patients of 
HCV positive cases while in the HCV negative group 
purpura was the only presentation confirming what 
was reported by previous studies. Moreover it is 
known that there is an established direct correlation 
between MC severity and the Frequency and 
degree of main clinical manifestations16. 
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Conclusion: 
The patients on regular HD showed a number of 

cases with positive cryoglobulinemia, where 
hepatitis C positive patients on regular HD showed a 
higher percent than that of hepatitis C negative 
patients but this difference was not statistically 
significant, also there is no significant difference in 
the cryoglobulin concentrations of both anti-HCV 
positive and negative patients,  however, two anti-
HCV positive patients had high cryoglobulin levels 
at 10% & both were represented with classical 
symptoms of palpable purpura and arthralgia. RF 
activity positivity is (40%) in HD cryopositive 
patients. The symptoms of cryoglobulinemia 
(purpura, arthralgia & generalized weakness) appear 
more frequently in HCV positive patients on HD with 
positive cryoglobulinemia. AST was found to be 
significant predictor for cryopositivty in HD patients. 
 
Recommendation 

Screening of cryoglobulinemia in chronic 
hepatitis C patients on regular hemodialysis should 
be taken into consideration as many of these patients 
are candidates for renal transplantation, as well as 
screening of HCV in cryoglobulin +ve patients should 
also be considered. Further studies are needed to 
clarify the effect of haemodialysis on 
cryoglobulinemia with larger sample size. 
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Abstract:The effects of continuous whole body exposure to extremely low frequency magnetic fields (ELF-MF) (50 
Hz,0.5 mT for 30 days24 hrs) on cytogenecity, bone parameters and some hematological and biochemical parameters 
were evaluated.Male rats were exposed continuously to ELF-MF for a period of 30 days. The exposure effects were 
assessed by measurements of micronucleus formation, DNA fragmentation and bone parameters. Additionally the 
levels of some liver and blood parameters were calculated. Moreover, osmotic fragility of erythrocytes was also 
considered.Exposure to ELF-MF resulted in a 6.5 fold increase in the micronucleus formation and a decrease in 
polychromatic erythrocytes (PCE)/normochromatic erythrocytes (NCE) ratio, in addition to a significant increase in 
the level ofaspartate transaminase (AST), alanine aminotransferase(ALT), alkaline phosphatase(ALP), Magnesium 
(Mg)and uric acid in serum was observed. However, 0.5 mT ELF-MF was unable to cause either direct DNA 
primary damage or changes in bone parametersand erythrocytes lyses percent.The present results provide evidence 
that continuous exposure to ELF-MF causes micronucleus formation and some physiological disturbance but had no 
effect on DNA structure and bone parameters.Furthermore, the levels of glucose, creatinine, cholesterol and the 
percentage of erythrocytes lyses were not affected. 
[Reem H. El-Gebaly, Nihal S. El-Bialy, Monira M. Rageh. A 50 Hz 0.5 mT magnetic field induces cytogenetic 
effects and biological alterations in Wistar rat. Life Sci J 2012;9(4):1875-1881] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 285 
 
Keywords: Extremely low frequency magnetic field (ELF-MF); Micronucleus test; DNA fragmentation; Bone 
mineral density; haematological and biochemical parameters. 
 
1. Introduction 

In modern society, the use of electricity is so 
widespread that it is impossible to avoid exposure to 
power frequency magnetic fields (MF). Many 
biological effects are observed upon exposure to 
different types of non-ionizing radiation[1].Such 
effects depend on many factors such as the mode of 
exposure, the type of cells studied, and the intensity 
and duration of exposure. 

An extremely low frequency magnetic field 
(ELF-MF) can induce a number of changes in 
biological systems of living species. Epidemiological 
studies suggest a possible link between ELF-MF 
exposure and clinically recognized medical disorders 
such as leukaemia and many types of cancers [2- 3]. 
Following the two pooled analyses of childhood 
leukemia by Ahlbomet al.[4] and Greenland et al.[5], 
which reported a doubling of risk above 0.3/0.4 
microtesla, IARC 2002 (International Agency for 
Research on cancer)[6] classified magnetic fields as a 
class II B possible carcinogen.The 2002 California 
Report[7] cited childhood and adult leukaemia, brain 
cancer, ALS (Amyotrophic lateral Disease) and 
miscarriage as associated with ELF-MF. SCENIHR, 
[8-9] and Davanipour and Sobel[10] introduced 
reviews that emphasized the risk of Alzheimer’s 
disease upon exposure to magnetic field. 

On the one hand some researchers have reported 
harmful effects arising from alternatingand static 

magnetic fields[11-12]. On the other handextremely 
low frequencyelectromagnetic fields (ELF-EMF) and 
magnetic fields have been used as a therapeutic tool, 
for example, low frequency sinusoidal magnetic 
fields are used for treatment of intractable bone 
fractures, and extremely low frequency for treating 
tumors [13- 14]. Other studies didn't show any effects 
on biological tissues[15]. 

  Since low energy magnetic or 
electromagnetic fields are not known to transmit 
enough energy that affects chemical bonds in the 
molecules it is generally accepted that such fields are 
unable to damage the DNA directly [15]. However, 
exposure to ELF-EMF may lead to the production of 
free radicals that induce alterations in cellular 
processes directly responsible for DNA damage[16]. 
Numerous "In vivo" and "In vitro" studies have been 
investigated with the effort to determine a link, if any, 
between such fields and mutagenesis and to establish 
the possible mechanism of cancer risk. It was 
attempted to define whether 50/60 Hz ELF-EMF as 
generated by high voltage power lines or electrical 
appliances could give rise to in vivo primary DNA 
damage and cytogenetic effects such as chromosomal 
aberrations, sister-chromatid exchanges, or 
micronuclei formation.Some studies concerning with 
exposing human cells to magnetic fields, revealed 
significant increases in micronuclei formation and 
chromosomal aberrations. Moreover, a pronounced 
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effect on cell proliferation and apoptosis took place 
upon such exposure to ELF-EMF [17- 19]. 

  The aim of the present work is to study the 
effects of continuous whole body exposure to ELF-
MF (50 Hz,0.5 mT for 30 days) on cytogenecity, 
bone parameters in addition to some haematological 
and biochemical measurements as a step forward to 
spot light on the action of these fields on biological 
systems. 
 
2. Material and Methods 
Animals 

Adult male Wistar rats weighing 160- 180gm, 8 
weeks old, were obtained from the Animal House of 
the National Research Center in Egypt. They were 
maintained for one week in the laboratory for 
adaptation. Rats (10 rats per cage) were housed in 
cages with free access to drinking water and standard 
chow diet. 

All animals' procedures and care were 
performed using guidelines for the Care and Use of 
Laboratory Animals [20]. 

The rats were randomly divided into two groups 
of twentyeach: one control (sham) and one exposed. 
The latter group has been exposed to 0.5mT ELF-MF 
for 30 days24 hrs per day. The control (sham) group 
was treated like the exposed group with the sole 
difference that it was not exposed to ELF-MF. The 
two groups were treated equally considering light and 
food. The temperature and humidity were monitored 
continuously throughout the experimental period. 
This ensures that the control and the exposed animals 
were maintained in the same temperature. During the 
experimental period, all animal groups were 
maintained in clean first hand cages under standard 
condition in a separate laboratory which belongs to 
animal care unit. After 30 days of exposure, the two 
groups of rats were sacrificed by decapitation. Six 
rats from each group were used for micronucleus test 
and DNA analysis. Biochemical, hematological and 
osmotic fragility measurements were done by 
withdrawing blood samples from another six rats 
from each group. Lastly, other six rats from each 
group were dissected and their femora were isolated, 
cleaned from all soft tissues for bone parameters 
examination. 
Experimental Design 

The animals were housed freely in a plastic cage 
in the center of a magnet with a fixed magnetic field 
value at 0.5 ± 0.025mT. The magnetic field was 
generated by a solenoid carrying current of 18 A 
(ampere) at 50 Hz from the main supply (220-230 
Volt) via a variac (made in Yugoslavia). The magnet 
consisted of a coil with 320 turns made of electrically 
insulated 0.8 mm copper wire. The coil was wounded 
around a copper cylinder of 2mm thickness, 40cm 

diameter and 40cm length. The cylinder wall was 
earthed to eliminate the electric field. The magnetic 
field was measured at different locations to find out 
the most homogenous zone inside the solenoid core. 
This was done using the Gauss/ Tesla meter model 
4048 with probe T-4048 manufactured by Bell 
Technologies Inc. (Orlando-Florida USA). The 
animals were exposed by placing the whole cage 
(made of plastic) inside the magnet core.Animals 
from control and exposed groups were kept under the 
same environmental conditions of temperature, 
lightening and feeding. Cleaning and changing water 
and food were done to all animals two times daily. 
The field was switched off during cleaning the cage. 
Micronucleus test 

Bone marrow slides for micronucleus assay 
from 6 male rats of each group were prepared and 
stained according to the method described by Schmidt 
[21] using the modifications of Agarwal and 
Chauhan[22]. The bone marrow was flushed out from 
tibias using 1ml fetal calf serum and centrifuged at 
2000xg for 10 min. The supernatant was discarded. 
Evenly spread bone marrow smears were stained 
using the May-Grunwald and Giemsa protocol. Slides 
were scored at a magnification of 1000x using a light 
microscopetype CX31 Olympus (Tokyo, Japan). 2000 
polychromatic erythrocytes per animal were scored, 
and the number of micro nucleated polychromatic 
erythrocytes (MNPCE) was determined. In addition, 
the number of polychromatic erythrocytes (PCE) was 
counted in fields that contained 1000 cells (mature 
and immature) to determine the score of PCE 
andnormochromatic erythrocytes (NCE). 

Statistical analysis was performed using the F-
test with help of the software spss-version15 in order 
to compare the score of MNPCE, PCE and NCE for 
both the control and exposed samples. 
Analysis of DNA Fragmentation  

Analysis of DNA fragmentation was measured 
using agarose gel electrophoresis, according to the 
protocol developed by Kasibhatlaet al.[23]. 0.5 gm 
homogenized liver and spleen are transferred to 1.5 
ml sterile micro centrifuge tubes. Centrifuge at 200xg 
in an Eppendorf table, top centrifuge for 5min at 4ºC 
and remove supernatant. 20 µl of TES (20mM EDTA 
(ethylene-diaminetetra-acetic acid), 100mM Tris 
(hydroxymethyl-aminomethane), pH8.0, 0.8% (w/v) 
Sodium dodecyl sulfate) lysis bufferwere added and 
mixed with cell pellet. 10 µl ofRNase Cocktail were 
added and mixed well. Incubate for 30-120min at 
37ºC. 10 µl of proteinase K, were added and 
incubated at 50ºC for at least 90min. 5µl of 6x DNA 
loading buffer were added and load DNA samples 
into dry wells of a 1-1.5% agarose gel in TAE (242g 
Tris base, 57.1 ml Acetic acid, 100 ml of 0.5 
M EDTA, pH 8.0) buffer containing 0.5 µg/ml 
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ethidium bromide. The gel was run at low voltage 
(i.e., 35V for 4 hours or until loading dye has run 
two-thirds of the way down the gel). DNA ladders are 
finally visualized by ultra-violet (UV) light source 
and documented by photography. The gels were 
analyzed using the software: Gel-Pro Analyzer 
3.1.The used chemicals were purchased from Sigma 
chemical co. (St. Louis MO, USA) 
Bone Parameters  

Femora of 6 rats each from control and exposed 
group were used to measure bone minerals density 
(BMD), bone minerals content (BMC) and cross 
sectional area. Bones, after cleaning all of soft tissues, 
were immediately weighed with an automatic balance 
(Sartorius research, USA), to receive wet bone weight 
(WW). Their lengths were measured with a digital 
caliper (± 0.01mm). The BMD, BMC and cross 
sectional area of the whole right femora and their 
diaphysis were measured by dual-energy X-ray 
absorptionmeter (DEXA, Nortand XR.46 version 
3.9.6/2.3.1 made in USA). The X-ray absorption 
meter is routinely calibrated daily. The 
reproducibility of these measurements was 
established by repeating the scans three times, for all 
samples. The data were treated statistically by 
analysis of variance (ANOVA) test. 
Biochemical and Hematological Measurements 

Six blood samples were withdrawn from each 
rat (n=6) for control and exposed groups. Blood was 
collected in tubes containing (EDTA) for 
hematological analysis while others was maintained 
without anticoagulant in order to obtain serum for 
further biochemical analysis. The methods of 
measuring AST (aspartate transaminase), ALT 
(alanine aminotransferase), Ca (calcium), ALP 
(alkaline phosphatase), glucose, uric acid, creatinine, 
cholesterol and hemoglobin were carried out as 
described by Henderson and Moss, [24] Eraslanet 
al.[25]; Tietz, [26] Allston, [27] Dacie and Lewis 
[28]. All the chemicals used for both hematological 
and biochemical measurements were purchased from 
ELI Tech (Paris, France). 
Determination of Osmotic Fragility of 
Erythrocytes 

For the determination of osmotic fragility of 
erythrocytes, 6 blood samples were collected from 6 
rats of each group. Blood was collected in 
heparinized tubes and the test was carried out within 
2h of collection at room temperature according to the 
method described in Dacie and Lewis [28]. Fourteen 
test tubes each containing 5ml saline solution with a 
concentration range of 0.0-9.0 gm Nacl/L were 
prepared. Fifty µl of well mixed blood were added to 
each tube and they were incubated for 30 min at room 
temperature. After incubation time, the suspensions 
were centrifuged for 5 min at 1200xg. Then, the 

absorbance of supernatant of each tube was measured 
at wavelength 540 nm using a spectrophotometer 
[6405UV/Vis (ultra-violet/visible) spectrophotometer 
JENWAY England UK)]. The lyses percentage was 
calculated by the relation % of lyses= A 

samples/A100%lysis x 100,where A samples and A100%lyses are 
the absorbance of the hemoglobin released from 
erythrocytes incubated with different concentration of 
saline and that incubated with distilled water (100% 
lysis) respectively.  

 
3. Results  

Table 1 shows the formation of MNPCE, PCE 
and NCE in the bone marrow cells in both control and 
exposed groups. The results show a decrease in the 
formation of PCE and an increase in the number of 
NCE formed in the exposed samples compared to the 
control ones. These differences were statistically 
significant (p<0.05)*. 

The results from DNA fragmentation using 
agarose gel electrophoresis technique are shown in 
figure (1). Figure(1) shows that, lane(1) represents 
marker of standard molecular weight, lane(2) 
represents DNA isolated from the spleen of the 
control group, lanes(3,4,5) represent DNA isolated 
from the spleen of the exposed group, lane(6) 
represents DNA isolated from the liver of the control 
group, lanes(7,8,9) represent DNA isolated from the 
liver of the exposed group. The results show that the 
DNA from viable cells stayed on the top of the gel as 
a high molecular weight band. The DNA from 
apoptotic cells formed as a distinct DNA ladder. The 
results do not show any difference between the DNA 
isolated from the spleen and liver of the control and 
exposed groups. 

 Table 2 shows the BMD, BMC and cross 
sectional area of the femora for both control and 
exposed groups. The data revealed no significant 
change in bone parameters of the femora for exposed 
group compared to the intact one.  

 There was no significant difference found 
between bone minerals density of control group 
compared to the exposed one (ANOVA P=0.15), see 
table 2. Also there was no significant change found in 
the bone minerals content gm/cm of the control group 
with reference to the exposed one (ANOVA, P=0.26), 
see table 2. There was no significant difference found 
between cross sectional area of control group 
compared with the exposed one (ANOVA, P=0.27), 
see table 2. 

 Table 3 shows changes in hepatic enzymes 
(AST),(ALT) and (ALP). The hepatic enzymes (AST 
and ALT) increased after being exposed to the 
magnetic field and table 4 shows some hematological 
data for magnesium (Mg),(Ca), uric acid, Glucose, 
Creatinine, Cholesterol and hemoglobin.The plasma 
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magnesium level was significantly higher in exposed 
group compared with control one. In addition serum 
uric acid level is significantly higher in exposed 
group compared with the control one. 

Figure(2) shows the osmotic fragility curves for 
both control and exposed groups. The percentage of 
lyses in erythrocytes is slightly increased for the 
exposed group compared with the control one. The 
error bars represent standard deviation. 

 
Table 1: Effect of ELF- MF on NPCE, PCE and NCE formed in bone marrow cellsof six rats after 30 days of ELF-MF 
exposure. 
Samples NCE/1000 cells PCE/1000 cells MNPC/2000 cells 
Control  509 ± 6 491 ± 6 3.5 ± 0.5 
Exposed  558 ± 11 442 ± 11 23 ± 4 
p-value   0.05 0.05 0.05 
Errors indicate the standard error of mean (SEM) for N = 6 
 
Table 2: Effect of ELF-MF on bone parameters in the right femora of six rats after 30 days of ELF-MF exposure. 

Samples BMD gm/cm2 BMC gm/cm Area cm2 
Control  0.122 ± 0.002 0.22 ±0.05 1.93 ± 0.40 
Exposed  0.121 ±0.007 0.22 ±0.05 1.93 ± 0.19 
p-value   0.15 0.26 0.23 

Errors indicate the standard error of mean (SEM) for N = 6 
 
Table 3: Effect of ELF- MF on the level of AST, ALT and ALP in six rats after 30 days of ELF-MF exposure. 

Samples AST U/L ALT U/L ALP U/L 
Control  12 ±14 38 ±1.2 749 ±83 
Exposed  160 ±10 55 ±1.7 496 ±33 
p-value   0.05 0.001 0.04 

Errors indicate the standard error of mean (SEM) for N = 6 
 
Table 4: Effect of ELF-MF on the level of Mg, Ca, Glucose, Uric acid, Creatine, cholesterol and Hb in six rats after 30 
days of ELF-MF exposure. 
Sample Mg mg/dl Ca mg/dl Glucose 

mg/dl 
Uric acid 

mg/dl 
Creatinine 

mg/dl 
Cholestrol 

mg/dl 
Hbgm/dl 

Control 1.5 ±0.06 7.6 ±0.2 116 ±7.12 0.93 ±0.09 0.5 ±0.06 73 ±4.041 10.93 ±0.03 
Exposed 2.23 ±0.03 8.1 ±0.15 127 ±16 1.93 ±0.26 0.63 ±0.03 74.33 ±10.86 10.66 ±0.49 
p-value 0.001 0.12 0.55 0.02 0.12 0.91 0.61 

 

 
Figure (1): Gel electrophoresis of DNA. Lane(1) marker of standard molecular weight, lane(2) DNA isolated 
from spleen of control group, lanes(3,4,5) DNA isolated from spleen of exposed group, lane(6) DNA isolated 

from liver of control group, lanes(7,8,9) DNA isolated from liver of exposed group 
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Figure (2): Effect of 0.5 mT, 50 Hz magnetic field on the erythrocytes lyses for blood samples from control ■ 

and exposed ● groups. Values are means ± SD from n = 6 in each group. 
 
4. Discussion 

The present study is concerned with the effects 
of ELF-MF on the formation ofmicronucleus, 
structure of DNA, density and content of bone 
minerals and some hematological parameters. The 
data indicated that continuous whole body exposure 
of rats to 50 Hz, ELF-MF at a flux density of 0.5 mT 
induced cell toxicity which was observed by a 
significant decrease in both PCE proportion and 
PCE/NCE ratio. In addition to a marked increase in 
the MNPC formation table 1, such effects are in 
agreement with previous study of Nurten et al. [29] 
who reported the occurrence of bone marrow 
cytotoxicity upon exposure to magnetic field. The 
above results are also considered as an evidence that 
50 Hz ELF-MF 0.5 mT is a possible potent inhibitor 
of mitosis.  

However, ELF-MF has no effect neither on 
DNA damage figure(1) nor on the bone examination 
made for rats femora table 2. The present data of 
DNA is in consistent with the studies of Milena et 
al.[30] and McNamee et al.[31] who reported that 
there was no significant effect on DNA strand breaks 
upon ELF-MF exposure. Moreover, the percentage 
lyses of erythrocytes for exposed group showed a 
slight increase compared to that of the control one 
(Fig.2). Such increments were considered within their 
normal range indicating that magnetic field exposure 
level in this study, had no marked effect on both 
structure and function of erythrocytes membrane [32]. 

Obvious changes were observed in clinical 
pathology measurements shown in tables 3 and 4. 

Exposing rats to 0.5 mT over a long period of time 
(30 days) produced an increase in Mg level and a 
non-significant increase in the glucose level. This 
might be due to changes in the metabolic rate [33]. In 
addition, there was significant increase in the hepatic 
enzymes of the exposed group. This finding supports 
the suggestion that the exposure to ELF-MF is 
associated with higher levels of oxidative stress and 
formation of free radicals [34, 35]. The lifetime of 
free radicals is very short and their high reactivity and 
the rapid rate of collisions among molecules cause 
them either to recombine or to interact with their 
surrounding within short time of their formation. 
Accordingly, such free radicals can affect some 
enzyme activities. The proportion of radicals reacting 
with biological molecules would increase leading to 
possible adverse effects on cell structure and organs 
function. This is supported by significant changes in 
ALP activity, creatinine and uric acid measurements 
which are considered as evidence on tissue damage in 
the exposed group.  

Literatures on cellular effects of ELF electric 
and magnetic fields were reviewed bySantiniet al.[36] 
who pointed out that the majority of the "In vitro" 
experimental results indicated that such fields induce 
numerous types of changes in cells. Such analysis 
concluded that this myriad of effects on biological 
systems should not be ignored in evaluating human 
health risk. Vijayalaxmi and Prihoda[37] published a 
meta-analysis of data from 87 publications 
concerning genericdamage in mammalian cells 
following EMF exposure. The authors main 
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conclusion was that differences between exposed and 
control cells were biologically small although 
statistically significant with very few exceptions. 
 
5. Conclusion 

It was concluded from the present study, that 
continuous exposure to ELF-MF (50Hz, 0.5mT) 
might cause micronucleus formation and some 
physiological disturbance in Wistar rats. The same 
exposure dose might have no effect on the DNA 
structure and bone parameters. It is important to carry 
out more investigations using various cytogenetic 
tests under different experimental conditions to 
definitively resolve the controversy concerning the 
possible genotoxic and cytotoxic risk associated with 
magnetic fields. 
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Abstract: This study reports on the results of a discrete choice experiment undertaken in Bandar Abbas general 
hospitals to assess the factors influencing the demand of hospital care. In particular, the role of quality and trade-offs 
between attributes. It then presents a case study applying the technique to patients refferd to general hospitals in 
Bandar Abbas. 326 patients were questioned about the importance of five attributes with 16 hypothetical scenarios 
made that describe the quality of services in hospitals with 2 and 3 levels for each attribute. For each scenario, 
subjects chose between the hypothetical hospital; hospital A or B. A random effect probit model was used to 
estimate quantity of subject preferences for hospital quality and marginal rate of substitution between attributes. 
Marginal utility for attributes of quality of hospitals were estimated. We find that receiving services in a hospital that 
have discharge training paln represented by thoroughness of examination to be the most important quality attribute, 
followed by having high nursing care at wards and doctors giving enough information about the illness, drugs and 
treatment to the patient. 
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1. Introduction 

 In various ways health economists are engaged 
in eliciting persons’ stated preferences with a view to 
using this information to inform resource allocation 
decisions in health care. One elicitation method that 
is increasingly being used is the discrete choice 
experiment (DCE).(Stirling, 2004) 

Discrete choice experiments (DCEs) are an 
attribute-based stated preference valuation technique. 
DCEs are an attribute-based stated preference 
valuation technique. (Anthony, 2003). DCEs are an 
attribute based measure of benefit that is based on the 
assumptions that firstly, healthcare interventions, 
services, or policies can be described by their 
characteristics (or attributes) and secondly, an 
individual’s valuation depends on the levels of these 
characteristics. 

 DCEs were introduced into health economics as 
a technique to go beyond the quality adjusted life 
year (QALY) paradigm. Users were concerned with 
many aspects of health care beyond health outcomes. 
Such factors included waiting time, location of 
treatment, type of care (for example, surgical or 

medical), and staff providing care (consultant or 
specialist nurse) and were referred to as process 
attributes. DCEs allow investigation of the trade-offs 
between such process and health outcomes attributes. 
Applications of discrete choice experiments have 
been extended to consider provider preferences such 
as strength of hospital consultants’ preferences for 
various aspects of their work. More recently the 
technique has been used to value health outcomes in 
the provision of care (often beyond those valued 
within the QALY). (Mandy, 2004) 

 DCEs are increasingly being used to investigate 
preferences for healthcare products and programs and 
for the attributes that make up these products and 
programs (Ryan et al., 2001a). DCE is a stated 
preference method, in which respondents are 
requested to express preferences for sets of 
hypothetical choice alternatives constructed 
according to experimental design principles. Ryan et 
al. (2001b) systematically reviewed the application of 
DCE in health care and concluded that DCE performs 
well. (VAN HELVOORT-POSTULART, 2008). 
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The aim of this study is to understand the factors 
affecting the demand for hospital services in general 
hospitals in Bandar Abbas, Iran. The discrete choice 
form of stated preferences study seems most 
appropriate because it is relatively simple and best 
mimics the type of choice that individuals make in 
the hospital care market. 

Hospitals are encouraged to augment their 
revenue base by generating revenue from paying 
patients. This implies that they are competing for 
patients, which should make them more responsive to 
patient preferences.  

 
2. Materials & Methods 

The theoretical base of discrete choice 
experiment are rooted in Random Utility theory. In 
choosing which medical center to refer, individuals 
face a number of options, each of which yields 
indirect utility, Y*. Y* is latent variable which is not 
directly observed. All we observe is whether an 
option is chosen or not. Individuals are assumed to 
choose the option that yields the highest indirect 
utility. 
Y*

i = Max (Y*
1, Y

*
2, Y

*
3, …, Y*

m) 
The indirect utility yielded by an option is 

assumed to be a function of choice-specific attributes. 
The residual ᵋ captures unobserved variation in the 
characteristics of the different option and errors in 
measurement and optimization by the consumer.[5] 

In other words: 
Yiq= XiBi + Ɛiq    

Where Yiq is the indirect utility of individual q 
for option I and Xi is a vector of attributes of the ith 
choice. 

Making the specific assumption about the 
distribution of the error term, the choice can be 
modeled using a logit or probit model. Because each 
individual is asked to make multiple choices the error 
term can not be assumed to be independent and panel 
data estimation techniques are required. 
∆Y=β0+ β1 (X1i-X1j)+ β2(X2i-X2j)+ … (Ɛi- Ɛj( 

The estimated parameters can be interpreted as 
the marginal utility from a change in the level of the 
attribute as one moves from option 1 to option 2. The 
ratio of any two parameters is the marginal rate of 
substitution between them. 

Study was undertaken in 4 general hospitals of 
Bandar Abbas city, Iran. 

 
Establishing attributes and levels: 

Dimensions of hospital quality was obtained 
from focus group discussions and literature review. 
Separate discussion were held with hospital managers 
about the most important attributes. Discussion was 
conducted by a master of health economics. 

Following the analysis of the focus group 
discussion and reviewing literatures, five hospital 
quality attributes were chosen to be included in 
questionnaire (Table1). 

The level of attributes were chosen to reflect the 
range of situation that respondents might expect to 
experience. 

 
Table 1: Attributes and levels 

Attribute Variable name level 

discharge training paln DISCHARGE 
Yes=1 
No=2 

nursing care at wards NURSING 
Good=2 

Moderate=1 
Poor=0 

Likelihood that physician provide patient with 
information about the illness, drugs and treatment 

PHYSICIAN 
Good=2 

Moderate=1 
Poor=0 

Cleanliness of wards and toilets CLEAN 
Often clean=1 
Rarely clean=0 

Waiting time between arrival at hospital and 
admission to the ward 

WAIT 
1hour= 2 

3 hours= 1 
5 hours= 0 

 
The five attributes and levels in table 1 give 

rise to a total of 108 scenarios (32, 2 2). A fractional 
factorial design was used to reduce this number of 
scenarios to a feasible number. SPSS v. 19 software 
was used to generate an orthogonal main effects 
design which product a total of 16 scenarios. One of 

these 16 scenarios was randomly chosen as the 
constant comparator which gave a total of 15 choice 
pairs for each questionnaire. A sample pair of 
scenario is shown below: 
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Sample scenario: 
Attributes Hospital A Hospital B 

Information given by physician about illness moderate moderate 
Discharge training no yes 
Nursing care good moderate 
Cleanliness of wards and toilets Often clean Often clean 
Waiting time 3 hours 1 hours 
Which hospital do you choose?                                 Hospital A □            Hospital B□ 
 

 Although the use of design software to generate 
the scenarios was aimed at producing an orthogonal 
factorial design, orthogonality is no longer 
guaranteed once scenarios are paired.[5] 

Orthogonality in attribute differences was 
therefore verified by using ϰ2 tests of association. 
Because the focus group did not directly investigate 
the relative importance of different attributes, it is 
noy possible to comment on whether the design 
meets the criterion of utility balance. 

 
Data analysis: 

The data were analysed using the random 
effect probit estimator in STATA v.6. 
The codes of variables for analysis is shown in table 
1. The baseline model is: 
∆Y= α1(d-DISCHARGE)+ α2(d-NURSING)+ α3(d-
pHYSICIAN)+ α4(d-CLEAN)+ α5(d-WAIT)+ ε +μ 
Where corr (ε,μ)= ρ, which take account of the 
correlation among an individual choice and 
d-DISCHARGE = difference in having discharge 
training or not between options 1 and 2 
d-NURSING = difference nursing care at wards 
between options 1 and 2 
d-PHYSICIAN = difference in thoroughness of 
giving information about illness, drugs, … between 
options 1 and 2 
d-CLEAN = difference in cleanliness between 
options 1 and 2 
d-WAIT = difference in waiting time between 
options 1 and 2. 

Theoretical validity of the valuation was 
assessed by determining whether the estimated 
quality parameters were of the anticipated sign. The 
sign of the different variables depends on the sign of 
the value taken by the constant comparator, so 
affecting the expected sign of the coefficient. Giving 
enough information about illness, good nursing care, 
having discharge training, less waiting time and often 
cleaned wards and toilets, were all expected to 
increase utility. 

To investigate the internal consistency of 
responses, two choice pair was included in which one 
option was superior to the other in all attributes, 
assuming that people prefer a hospital which gives 
enough information about illness, have good nursing 
care, have discharge training, less waiting time and 

often cleaned wards and toilets, to exclude 
individuals who failed to choose the superior option 
or were unable to give consistent answer because of 
problems of misunderstanding. 

 
3. Results: 

From the target number of 330 questionnaires, 
326 was achieved. In which 122 were male and 204 
were female and 219 individuals stated that they have 
higher education equals at least to bachelor degree. 
This shows that understanding the questionnaires was 
hard to others. The interviewer also mentioned that 
higher educated individuals were easier to describe 
scenarios for them. 

Table 2 presents the result from the random 
effects model. the statistical significance of rho 
confirms the appropriateness of using the panel data 
estimator. The estimated coefficients are all of the 
anticipated sign and are statistically significant. The 
coefficient can be interpreted as the effect of the 
difference between option one and option 2 on the 
likelihood of choosing option 1 over option 2, which 
the sign reflects if the level of the attributes was 
higher or lower in option 1. 

The coefficient of waiting time is of opposite 
sign as anticipated reflecting a higher probability of 
choosing less waiting time hospital, this implies 
greater disutility associated with longer waiting time. 
The coefficient on cleanliness and waiting time were 
not statistically significant. 

 
4. Discussion: 

The results presented above provide new 
information about how consumers value the quality 
of hospital care. We find that discharge training is the 
most important quality attribute as presented by the 
thoroughness of examination preferences for hospital 
quality for studied communication are: 

1- Discharge training 
2- Nursing care at wards 
3- Giving information about the illness by 

physicians 
4- Cleanliness of wards and toilets 
5- Waiting time 
A study of patient preferences for hospital care 

in Zambia found the technical quality of care to be 
the most important quality attribute, then friendly 
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staff and drug availability (Maddala, 1983). Also a 
study of consumer preferences for hospital care in 
Australia found the complication rate, together with 
waiting times to be the most highly attributes. (Jan, 
2000) 

There are a number of methodological 
weaknesses that we would try to remedy in future 
studies. 

First, it appears that our sampling strategy was 
biased toward higher educated people. This can be 
seen from the higher number of educated 
respondents. 

Second, we did not include a choose neither 
option and consequently have effectively estimated 
an unconditional demand curve. (Ryan, 2005) 

Third, we used a very limited form of test for 
dominant preferences, which may not be sufficiently 
powerful to detect this violation of the standard 
axioms. In addition to using the criterion of whether 
an individual always choose the superior scenarios in 
one attribute, it would have been useful to 

incorporate additional information about the relative 
importance of the different attributes.(Scott, 2001) 

The choice of the quality attributes to include in 
the questionnaire and their interpretation by 
respondents also raises important issue for study 
design and interpretation of results. We choose 
attributes that encompasses a broad range of the 
quality dimensions that were identified in the focus 
group discussion. However this may complicate the 
interpretation of the coefficients which may reflect a 
broader construct in the mind of the respondent. 

In sum, we have shown that it is feasible to 
undertake DCE studies and that the result can be used 
to inform health financing policy. Our findings 
suggest that policy makers will have difficulties in 
reconciling the demand of an equitable financing 
strategy with those of greater market orientation. 

The characteristics of demand for hospital 
services may encourage hospitals to segment demand 
by improving quality of care.  

 
Table 2: random effects probit model 

95%conf.Interval 
p˃ǀzǀ  Z 

Marginal 
effect 

coefficient  Attribute 

.6789633 
 .2425102  

0.000  4.14  0.46 .4607367  Information given by physician about illness 

.8425976  
1.569637  

0.000  6.50  1.21 1.206117  Discharge training 

-.1348152 
.6400037  

0.201  1.28  0.25 .2525942  Cleanliness of wards and toilets 

-.0481158 
.4086636  

0.122  -1.55 -0.18 -.1802739 Waiting time 

.4525837 

.9254934  
0.000  5.71  0.69 .6890385  Nursing care 

-1.131674  
 -.009506 

0.046   -1.99   -0.57 -.5705899   consistent 

Observations=4890                individuals= 326                                No. of scenarios= 15 
log-likelihood= -237            chibar2= 0.00 
wald chi2= 97.39  prob>= chibar2= 0.00 
 
Conclusions 

This paper has considered the role of DCEs when 
eliciting preferences in the delivery of health care. 
While DCEs have been applied in a number of 
healthcare settings and potentially offer useful 
information to aid decision making, methodological 
issues should continue to be addressed. Important 
areas of future research relate to experimental design, 
alternative methods of data collection and analysis, 
and investigation of the underlying axioms of 
economic theory. Collaborative work with 
psychologists and qualitative researchers will prove 
useful when investigating these issues. (Ryan, 2001). 
 

 
References: 
1. Stirling Bryan, “Discrete choice experiments in 

health economics”, Eur J Health Econom 2004 · 
5:199–202 

2. Anthony scott, Alan Maynard, “Avdances in 
health economics”, published by John Viley and 
sons. LTD, 2003, 32. 

3. Mandy Ryan, Discrete choice experiments in 
health care, BMJ 2004;328;360-361 

4. DEBBY VAN HELVOORT-POSTULART, 
DISCRETE CHOICE EXPERIMENTS FOR 
COMPLEX HEALTHCARE DECISIONS: 
DOES HIERARCHICAL INFORMATION, 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

1886 
 

INTEGRATION OFFER A SOLUTION?, 
Health Econ. (2008) 

5. Maddala GS. Limited dependent and qualitative 
variables in econometrics, Cambridge university 
press, 1983. 

6. Jan S, Mooney G, Ryan M, et al. The use of 
conjoint analysis to elicit community preferences 
in public health research: a case study of hospital 
services in south Australia. Aust NZ public 
health 2000. 24(1): 64-70 

7. Ryan M, Gerard K. Using choice experiment to 
value health care programs: current practice and 
future challenges. In proceeding of the third 
international health economics association 
conference university of york, UK, 22-25 July 
2005. 

8. Scott A. Elliciting Gps preferences for pecuniary 
and non pecuniary job characteristics, J health 
econ 2001: 329-347. 

9. M Ryan, A Bate, Use of discrete choice 
experiments to elicit preferences, Qual. Health 
Care 2001;10;55-60 

10. Mandy Ryan, Shelley Farrar, “Using conjoint 
analysis to elicit preferences for health care”, 
BMJ volume 320, page 1530 

11. Emily J. LANCSAR, “Using discrete choice 
experiments to investigate subject preferences 
for preventive asthma medication” 

12. Andrew M. Jones, "The Elgar Companion to 
Health Economics", Published by Edward Elgar 
Publishing Limited, 2007 

13. Leonie Burgess, Deborah J. Street, “Design of 
choice experiments in health economics” ”, BMJ 
volume 325 

14. M. Rayan, E. Maclntosh, “Trades off between 
location and waiting  

15. times in the provision of health care”: the case of 
selective surgery on lsle of weight, 1998, Page 
202. 

16. Axel C. Mühlbacher,Hans-Joachim Lincke, 
“Evaluating patients' preferences for multiple 
myeloma therapy, a Discrete-Choice-
Experiment”, GMS Psycho-Social-Medicine 
2008, Vol. 5, page 7. 

17. J Ratcliffe, R Van Haselen, “Assessing patients' 
preferences for characteristics associated with 
homeopathic and conventional treatment of 
asthma: a conjoint analysis study”. Thorax 2002; 
503-508. 

 
 
 
10/15/2012 



Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com  

1887 

 

Study of Sleep Disorders in Resistant Hypertensive Patients on Conventional Hemodialysis 
 

Mohamed Ali Ibrahim(1), Mona Hosny Abd El Salam(1), Tarek Asaad Abdo(2), and Heba Alloush(3) 
 

(1)Internal Medicine department,Faculty of Medicine, Ain Shams University.  (2)Neuropsychiatry 
department,Faculty of Medicine , Ain Shams University. 

(3)Internal Medicine department, General Hospital of Shebin El-Kanater , Ministry of Health, Egypt 
Elhamed_3@yahoo.com 

 
Abstract: Background: Every year more people suffer from end stage renal disease (ESRD). Sleep disturbances 
have been reported to be frequent in dialysis patients. Sleep disturbances could be sleep apnea, periodic limb 
movements in sleep or restless leg syndrome. Patients and methods:  Sixty patients were chosen from Ain Shams 
University Hospitals dialysis units, between July 2010 and March 2012. Patients were divided into 6 groups: Group 
A: 10 patients with resistant HTN and ESRD on conventional HD having a PSQI score > 5. Group B: 10 patients with 
resistant, HTN and ESRD on conventional HD having a PSQI score < 5. Group C: 10 patients with ESRD only on 
conventional HD having a PSQI score > 5. Group D:  10 patients having ESRD only on conventional HD having a PSQI 
score < 5. Group E: 10 patients having resistant HTN normal renal function. They had PSQI score > 5. Group F: 10 
patients having resistant HTN and normal renal function. They had PSQI score < 5.For all groups, creatinine, BUN, Hb, 
albumin, Na, K, PO4, Ca and uric acid were done. Polysomnography was done for  bad sleeper groups (group A, group C 
and group E). Results: Creatinine and BUN were significantly higher in bad sleeper groups than good sleeper groups 
(group A than group B and group C than group D). Nearly all polysomnographic parameters were abnormal in group A, 
group C and group E. In group A and group C, creatinine was positively correlated to parameters of obstructive sleep apnes 
OSA and periodic limb movement PLM (P < 0.05). In group A and group E, SBP and DBP were positively correlated to 
parameters of OSA and PLM. Conclusion: ESRD induces sleep disorders exacerbated by resistant HTN. Also resistant 
HTN alone can induce sleep disorders.  
[Mohamed Ali Ibrahim, Mona Hosny Abd El Salam, Tarek Asaad Abdo, and Heba Alloush. Study of Sleep 
Disorders in Resistant Hypertensive Patients on Conventional Hemodialysis. Life Sci J 2012;9(4):1887-1900] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 287 
 
Key words: Sleep disorders- OSA –PLM- CRF –Resistant Hypertension. 
 
1. Introduction 

Sleep plays an important role in workers lives, 
allowing them to relax, restore, and revitalize their bodies, 
minds and emotions every 24 hours (Ohlman and 
O'Sullivan ., 2009)  
 Sleep is more than the absence of being awake; 
it is a homeostatically regulated process (Kotronoulas et 
al., 2009). 
 The average sleep duration of adults is 
approximately 7 hours. National sleep foundation found 
the average sleep duration on work days in 44% of people 
to be shorter than this. Different studies indicate that too 
short a sleep duration is associated with a number of 
negative health outcomes, including higher risk for 
hypertension and cardiovascular disease (Portaluppi et 
al., 2009).   
 Patients with common medical disorders often 
complain to their physician about sleep problems, and 
these patients are often referred to sleep specialists for 
evaluation and diagnosis. If the quality of sleep is 
improved, subjective symptoms related to the disease may 
improve (Parish, 2009). 
 Obstructive sleep apnea (OSA), is the most 
common form of sleep disordered breathing (Hoffman et 
al., 2004)  

High blood pressure and obstructive sleep apnea 
are closely related, and the latter is considered to induce 
hypertension (Sharabi et al., 2004). 

Resistant hypertension is a common medical 
problem. Secondary causes of hypertension, such as 
obstructive sleep apnea require investigations and 
effective treatment if present (Pisoni et al., 2009). 

Hypertension is a well-known cause of renal 
impairment, and impaired renal function is a well known 
cause of hypertension; therefore the two conditions 
constitute a vicious circle resulting in the progressive 
worsening of each. This relationship is very prominent in 
end-stage renal disease (Portaluppi et al., 2009).  

Patients with end stage renal disease (ESRD) 
have a considerable symptom burden, among which sleep 
related symptoms are highly prevalent. Sleep disorders, 
such as restless legs, periodic limb movements and sleep 
apnea, and sleep complaints such as insomnia and day 
time sleepiness are very common in ESRD patients 
despite treatment with 3 times a week conventional 
hemodialysis (Hanly, 2009).  
Aim Of The Work  
 To assess the pattern of sleep disorders in 
resistant hypertensive patients on regular hemodialysis. 
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2. Patients and Methods: 
Our study was conducted in Ain Shams 

University Hospital in Cairo between July 2010 and 
March 2012. Our study included 60 patients divided into 
6 groups: 
Group A: 10 patients with resistant hypertension and 
chronic renal failure on regular HD 3 times a week. Their 
pittsburg sleep quality Index (PSQI) score was > 5, 
known as (Bad sleepers). They were subjected to do 
polysomnogram study to assess their sleep pattern.  
Group B: 10 patients with resistant hypertension and 
chronic renal failure on regular hemodialysis 3 times a 
week. Their PSQI score was < 5 and known as (good 
sleepers). They didn't do polysomnogram study as they 
didn't have sleep problems according to PSQI.  
Group C: 10 patients with normal blood pressure and 
chronic renal failure on regular 3 times a week 
hemodialysis. Their PSQI score was > 5 and known as 
(Bad sleepers). They were subjected to do 
polysomnogram study to assess their sleep pattern. 
Group D: 10 patients with normal blood pressure and 
chronic renal failure eon regular HD 3 times a week. 
Their PSQI score was < 5 and known as (good sleepers). 
They didn't do polysomnogram study as they didn't have 
sleep problems according to PSQI.  
Group E: 10 patients with resistant hypertension and 
normal kidney function. Their PSQI score was > 5 known 
as (bad sleepers). They were subjected to do 
polysomnogram study to assess their sleep pattern.  
Group F: 10 patients with resistant hypertension and 
normal kidney function. Their PSQI score was < 5 and 
known as (good sleepers). They didn't do polysomnogram 
study as they don't have sleep problems according to 
PSQI.  
We excluded from the study patients with frank 
psychiatric problems, patients who are taking drugs that 
affect sleep quality like (antihistaminics or B2 agonists), 
and antihypertensive drugs that are centrally acting like 
(-methyldopa or lipid soluble beta-blockers).  
We also excluded patients with renal failure secondary to 
other systemic disease like (SLE or DM), patients with 
multi-advanced chronic organ failure. Smokers and 
diabetic patients were also excluded. 
 All patients included in the study were subjected 
to complete clinical examination with calculation of body 
mass index (BMI), serum creatinine and BUN, Hb, Na 
and K according to conventional methods in Ain Shams 
University hospitals, Ca, Ph and serum albumin, body 
mass index (BMI; weight/height squared) was calculated 
according to the World Health Organization classification 
(Executive Summary, 1998).   
 Assessment of sleep quality using the Pittsburgh 
sleep quality index (PSQI), which is a score derived by a 
self rated questionnaire, consisting of 19 questions which 
assess a wide variety of factors related to sleep quality in 
the previous month. The 19 questions are grouped into 

seven components scores, each weighted equally on 0-3 
scale. The seven components are summed to yield a 
global PSQI score (range: 0-21) higher scores indicate 
worse sleep quality (Buysse et al., 1989). The seven 
components included: subjected sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, use of sleep medications, and daytime 
dysfunction. 
Patients with global PSQI score > 5 are conventionally 
defined as" poor sleepers", whereas those with a score < 5 
are considered "good sleepers". Patients with poor sleep 
quality will be subjected to assessment of their sleep 
pattern using polysomnography in the sleep lab. Of 
neuropsychiatry department, for assessment of the 
etiology of the sleep disorder.   
 The polysomnography recording started at the 
patient's usual bedtime and was carried out using a 
polysmith neurotronics Inc. system, with 14 channels 
disturbed as follows: 3 for electroencepha-logrpay, 2 for 
oculogram, 1 for chin electromyography, 1 for tibial 
electromyography, 1 for electrocardiography, 1 for 
airflow, 2 for thoracic-abdominal movements, 1 for 
detection of body position . The system automatically 
analyses sleep stages using the Rechtshaffen and Kales 
(1968) criteria and arousals according to scoring  rules of 
Sleep Disorders Atlas Task Force of the  American  Sleep 
Disorders Association  (1992)  
 Polysomnography also known as a sleep study, a 
multiparametric test used in the study of sleep and as a 
diagnostic tool in sleep medicine. The test result is called 
a polysomnogram, also abbreviated PSG (Rechtschaffen 
and Kales, 1968). 
 The patients underwent HD the day before the 
polysomnographic evaluation. Before the 
polysomnographic evaluation, clinical examination was 
made and weight (in kilograms), height (in meter), and the 
average of three systolic blood pressure (SBP, in mm Hg) 
measurements and three diastolic blood pressure (DBP, in 
mmHg) measurements were recorded, according to the 
recommendations of the VI report of the Joint National 
Committee on Prevention, Detection, Evaluation and 
treatment of high blood pressure (Joint National 
Committee, 1997). 
Terms of sleep study:  
Apnea: was defined as the complete cessation of 
respiration or a > 50% reduction in airflow lasting longer 
than 10 seconds accompanied by persistent respiratory 
effort, with or without oxygen desaturation or arousal 
(Torre-Bouscoulet et al., 2007). 
Hypopnea: Defined as a reduction in airflow of < 50% 
for longer than 10 seconds, detected by thermistor or 
nasal cannula, accompanied by oxygen desaturation of > 
4% or an arousal of 1.5 seconds or longer (Torre-
Bouscoulet et al., 2007). 
Apnea-Hypopnea index (AMI) 
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 Is an index used to assess the severity of sleep 
apnea based on the total number of complete cessations 
(apnea) and partial obstructions (hypopnea) of breathing 
occurring per hour of sleep. These pauses in breathing 
must last for 10 seconds and are associated with a 
decrease in oxygenation of the blood. AHI can be used to 
classify the severity of disease in events/ hour (mild 5-15, 
moderate 15-30, and severe greater than 30 (Peters, 
2011). 
Oxygen saturation:  
 Normal oxygen saturation (SaO2) is > 94% 
"oxygen saturation: oxygen content of blood divided by 
oxygen capacity and expressed in volume percent" 
(American Sleep Apnea Association, 2012).  
Desaturation Index  
 Another scoring criteria used is the oxygen  
desaturation index  which is defined as the number of 
total oxygen desaturations of 3% or more divided by the 
total sleep time (Torre-Bouscoulet et al., 2007). 
Arousal 
 An abrupt change from a "deeper" stage of non-
REM (NREM) sleep to a "lighter" stage, or from REM  
sleep  towards wakefulness, with the possibility of 
awakening as the final outcome. Arousal may be 
accompanied by increased tonic electromyographic 
activity and heart rate, as well as by an increased number 
of body movements.  
Spontaneous arousal index     
 The number of spontaneous arousals (eg 
arousals not  related to respiratory events, limb 
movements, snoring, etc) multiplied by the number of 
hours of sleep. An arousal is a wake or "alpha" pattern for 
3 to 15 seconds (American Sleep Apnea Association, 
2012). 
Total wake episodes 
 It means total number of patient's wake times or 
episodes during the whole night sleep (American Sleep 
Apnea Association, 2012). 
Snoring episodes number  
 It means total number of patient's snoring times 
or episodes during the whole night sleep (American Sleep 
Apnea Association, 2012). 
Periodic limb movement episodes number  
 Periodic limb movements defined as sets of 
muscle contractions occurring at intervals of < 90 seconds 
during the night, may cuase sleep disturbance or be 
associated with other sleep disorders such as apnea 
(Kataria and Vaughn, 2010). Here we mean how many 
times it occurs during whole night sleep latency.  
Sleep latency :Means the duration of time from lights out 
or bedtime, to the onset of sleep.  

Normal sleep latency is about 15 minutes, REM 
latency is 90 minutes, so these are  OK (American Sleep 
Apnea Association, 2012). 
REM latency  

After a person falls a sleep, the amount of time it 
takes for the first onset of REM sleep. Normal REM 
latency is 90 minutes (Gonzalez-Mayo and Shaner, 
2005). 
Sleep efficiency  

Sleep efficiency (or sleep efficiency index): the 
proportion of sleep in the episode potentially filled by 
sleep (i.e., the ratio of total sleep time to time in bed) or 
sleep efficiency = total sleep time multiplied by time in 
bed. Normal sleep efficiency is at least 85% (a sleep 85% 
of the night) (American Sleep Apnea Association, 2012). 

In this study, we have used the following 
abbreviations: BMI: body mass index, A/H index: 
Apnea/hypopnea index, Des. Index, desaturation index, 
TWE = total waking episode, PLM = periodic limb 
movement, TTPLM: Total time periodic limb movement. 
The normal values used for analyses of sleep variables 
were those proposed by Carskadon and Dement (2000). 

The respiratory events (apnea and hypopnea) 
were classified according to the American Academy of 
Sleep Medicine Task Force Criteria (1999). 

Resistant HTN is defined as blood pressure that 
remains alone (140/90) inspite of concurrent use of three 
anti-hypertensive agents of different classes, one of which 
being a diuretic, all agents should be prescribed at optimal 
doses (Demede et al., 2011). 
Statistical methods:  
P-value 
* P-value was considered significant if < 0.05 (S). 
* P-value was borderline significance if < 0.1 (BS). 
* P-value was highly significant if < 0.01 (HS).  
* P-value was considered non significant if > 0.1 (NS). 
 Statistical package of social science (SPSS) 
version 15.0 was used for analysis of data.  
 Data was summarized as mean and standard 
deviation, t-test was used for analysis of two quantitative 
data and non parametric test (Mann-Whitney U) was used 
when data was not symmetrically distributed. Also 
Pearson linear correlation test was used in study of SBP, 
DBP and creatinine to different laboratory and 
polysomnogram items. 
 We also used chi-square test for multiple 
variables comparison.  
3. Results 

 The percentage of good sleepers among our 60 
patients was 50% and bad sleepers were 50%. 

Among the studied 6 groups (group A, B, C, D, 
E and F), we didn't find a statistical significant difference 
as regards age and gender (P > 0.05). Group A constituted 
of 8 males (80% and 2 females (20%). 

Group B constituted of males (100%) and no 
females, group C comprised 7 males (70%) and 3 females 
(30%). Group D comprised 10 males (100%) and no 
females. Group E constituted of 8 males (80%) and 2 
females (20%). Group F constituted of 10 males (100%) 
and no females.  
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Table (1): Comparison between group A and B as 

regards different variables: 

Variables 
Group A  
N = 10 

Group B  
N = 10 

t* p 

SBP(mmHg) 139±7 140±6 0.8 >0.05 
DBP (mmHg) 103±8 98±5 1.9 >0.05 
Creatinine (mg/dl) 11.1±0.6 9.7±1.2 3 <0.001 
BUN (mg/dl) 91±26 88±16 0.9 >0.05 
HB (gm/dl) 8.1±0.6 8±0.7 0.7 >0.05 
Albumin (gm/dl) 3.8±0.9 3.9±0.8 1.2 >0.05 
Na (mEq/L) 140±2.4 139±3 1.7 >0.05 
K (mEq/L) 5.4±0.9 5.2±0.7 2.2 <0.05 
Po4 (mg/dl) 96.5±0.2 6.9±0.3 1.2 >0.05 
Ca (mg/dl) 7.5±0.9 8±0.7 0.9 >0.05 
Uric acid (mg/dl) 6.5±1.2 6.1±1.2 1.1 >0.05 

*unpaired t-test 
Serum creatinine was significantly higher in bad 
sleeper patients with hypertension and ESRD (group 
A). 
 
Table (2): Comparison between group A and B as 
regards BMI and questionnaire  

Variables 
Group A  
N = 10 

Group B  
N = 10 

t* p 

BMI  36.8±3 32±5 0.8 >0.05 
PSQI  14.9±2 3.9±1.1 21 <0.001 

* Unpaired t-test 
There was a significant difference between group A 
and B as regards PSQI. 
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Figure (1):  The diagram showing that patient 
within group A have BMI and PSQI score higher 
than group B. 
 
Table (3): Comparison between group C and D as 

regards different variables: 

Variables 
Group C 

N = 10 
Group D  

N = 10 
T+ p 

SBP(mmHg) 109±11 109±6 0.16 >0.05 
DBP (mmHg) 69±5 97±6 1.5 >0.05 
Creatinine (mg/dl) 9.9±1.3 9.9±5 0.12* >0.05 
BUN (mg/dl) 95±13 75±12 3.5 <0.001 
HB (gm/dl) 8.2±0.4 8.1±5 0.2* >0.05 
Albumin (gm/dl) 3.9±0.2 3.9±0.5 0.4 >0.05 
Na (mEq/L) 140±4 137±3 0.6 >0.05 
K (mEq/L) 5.3±0.09 5.1±0.07 0.9 >0.05 
Po4 (mg/dl) 6.5±0.6 6.1±0.5 1.1 >0.05 
Ca (mg/dl) 7.5±0.3 7.5±0.2 0.03 >0.05 
Uric acid (mg/dl) 4.7±0.8 6.2±1.5 1.6 >0.05 
+ unpaired t-test * Mann Whitney test  

Bad sleeper patients with normal blood pressure and 
ESRD (group C) had higher BUN than good sleeper 
patients with normal blood pressure and ESRD (group 
D). 
 
Table (4): Comparison between group C and D as 
regards BMI and questionnaire  

Variables 
Group C  
N = 10 

Group D  
N = 10 

t* p 

BMI  28±3 30±3 1.2 >0.05 
PSQI  13.3±1.2 2.6±0.7 23 <0.001 

* Unpaired t-test 
Group C had higher PSQI than group D. 

 
Table (5): Comparison between group E and F as 

regards different variables: 

Variables 
Group E 
N = 10 

Group F  
N = 10 

t+ p 

SBP(mmHg) 139±7 135±5 1.1 >0.05 
DBP (mmHg) 98±6 95.5±5 0.5 >0.05 
Creatinine (mg/dl) 0.99±0.19 0.92±0.19 0.10 >0.05 
BUN (mg/dl) 11.6±1.6 13±1.1 1.3 >0.05 
HB (gm/dl) 10.5±0.9 11±1.5 1.4 >0.05 
Albumin (gm/dl) 4±0.5 4.2±0.18 0.9 >0.05 
Na (mEq/L) 139±1.6 139.5±1.7 0.03 >0.05 
K (mEq/L) 4.6±1 4.6±0.5 0.05 >0.05 
Po4 (mg/dl) 3.8±0.5 3.9±0.4 0.6 >0.05 
Ca (mg/dl) 8.7±0.9 9.5±0.4 1.4 >0.05 
Uric acid (mg/dl) 5.9±1.3 6±0.99 1.1 >0.05 
* unpaired t-test  
Bad sleeper patients with normal kidney function and 
hypertension (group E) didn't have any significant 
difference as regards SBP, DBP and laboratory 
parameters when compared to good sleeper patients 
with normal kidney. 
 
Table (6): Comparison between group E and F as 
regards BMI and questionnaire  

Variables 
Group C  
N = 10 

Group D  
N = 10 

t* p 

BMI  35.5±14 32.4 1.1 >0.05 
PSQI  12.7±1.7 2.6±0.84 15 <0.001 

* Unpaired t-test 
Group E had higher PSQI than group F. 

 
Table (7): Comparison between group A and C as 

regards different variables: 

Variables 
Group A 

N = 10 
Group C  

N = 10 
t+ p 

SBP(mmHg) 139±7 109±11 6 <0.001 
DBP (mmHg) 103±8 69±5 12 <0.001 
Creatinine (mg/dl) 11.1±0.6 9.9±1.3 3 <0.001 
BUN (mg/dl) 91±26 95±13 1.2 >0.05 
HB (gm/dl) 8.1±0.6 8.2±0.4 1 >0.05 
Albumin (gm/dl) 3.8±0.9 3.9±0.2 0.9 >0.05 
Na (mEq/L) 140±2.4 140±4 0.8 >0.05 
K (mEq/L) 5.4±0.9 5.3±0.09 2.2 <0.05 
Po4 (mg/dl) 6.5±0.2 6.5±0.6 0.7 >0.05 
Ca (mg/dl) 7.5±0.9 7.5±0.3 0.9 >0.05 
Uric acid (mg/dl) 6.5±1.2 4.7±0.8 3.3 <0.05 
* unpaired t-test  
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Patients with hypertension and chronic renal 
failure (group A) had higher SBP, DBP ,  creatinine, K 
and uric acid than patients with normal blood pressure 
and chronic renal failure (group C). 
 
Table (8): Comparison between group A and C as 
regards questionnaire and different sleep 
parameters and BMI 

Variables 
Group A 

N = 10 
Group C  

N = 10 
t+ p 

BMI  36.8±3 28±3 3 <0.05 
PSQI 14.9±2 13.3±1.2 2.5 <0.05 
A/H index 41.6±8 14.4±3 3 <0.001 
Des. Index 35.6±8 11.5±2 2 <0.05 
TWE 17.9±4 12.5±3 1.7 >0.05 
Arousal index 24.8±4 20.7±4 1** >0.05 
Total number of snoring 
episodes 

141±30 86±16 1.9* 
>0.05 

Mean duration of 
snoring episode (mns) 

8.8±2.1 6.8±1.2 0.7* 
>0.05 

Snoring episode % 38±8 32±7 0.8* >0.05 
Duration of snoring 
(mns) 

7.5±1.5 5.6±1 0.6* 
>0.05 

Total number of PLM 54.7±10 26±6 1.8 >0.05 
Duration of PLM (mns) 113±23 95±20 1.7* >0.05 
Duration of PLM % 106±20 32±7 2 <0.05 
TT PLM (mns) 25.4±6 8±5 1.9 >0.05 
Sleep latency (mns) 28.8±6 36±8 0.7 >0.05 
REM latency (mns) 165±35 105±29 1.8* >0.05 
Sleep efficiency (%) 0.67±0.10 0.75±0.09 2.1* <0.05 
+ unpaired t-test 
Group A showed higher BMI, PSQI, A/H index, Des 
Index, duration of PLM and  sleep efficiency than 
group C. 
 
Table (9): Comparison between group A and E as 

regards different variables: 

Variables 
Group A 

N = 10 
Group E  
N = 10 

t+ p 

SBP(mmHg) 139±7 139±7 0.6 >0.05 
DBP (mmHg) 103±8 98±6 0.7 >0.05 
Creatinine (mg/dl) 11.1±0.6 0.99±0.19 53 <0.001 
BUN (mg/dl) 91±26 11.6±1.6 15 <0.001 
HB (gm/dl) 8.1±0.6 10.5±0.9 6 <0.001 
Albumin (gm/dl) 3.8±0.9 4±0.5 1.1 >0.05 
Na (mEq/L) 140±2.4 139±1.6 0.6 >0.05 
K (mEq/L) 5.4±0.9 4.6±1 3.5 <0.05 
Po4 (mg/dl) 6.5±0.2 3.8±0.5 14 <0.001 
Ca (mg/dl) 7.5±0.9 8.7±0.9 0.8 >0.05 
Uric acid (mg/dl) 6.5±1.2 5.9±1.3 0.6 >0.05 
* unpaired t-test  
Bad sleeper patients with hypertension and ESRD 
(group A) had higher creatinine ,  BUN, HB, K and 
PO4 as compared to bad sleeper patient with only 
hypertension (group E). 
 
Table (10): Comparison between group A and E as 
regards questionnaire and different sleep 
parameters and BMI. 

Variables 
Group A 

N = 10 
Group C  

N = 10 
t+ p 

BMI  36.8±3 35.5±7 0.4 >0.05 
PSQI 14.9±2 12.7±1.7 2.9 <0.05 
A/H index 41.6±8 29±5 1.9 >0.05 
Des. Index 35.6±8 26±6 1.6 >0.05 
TWE 17.9±4 16.7±3 0.7 >0.05 
Arousal index 24.8±4 30.7±8 3.5 <0.05 
Total number of snoring 
episodes 

141±30 138±40 0.6 
>0.05 

Mean duration of snoring 
episode (mns) 

8.8±2.1 8.3±1.5 0.09 
>0.05 

Snoring episode % 38±8 25.8±6 1.5 >0.05 
Duration of snoring (mns) 7.5±1.5 6.4±1.5 1.1 >0.05 
Total number of PLM 54.7±10 21.4±5 1.9 >0.05 
Duration of PLM (mns) 113±23 174±34 1.9 >0.05 
Duration of PLM % 106±20 108±20 0.3 >0.05 
TT PLM (mns) 25.4±6 24.7±5 0.5 >0.05 
Sleep latency (mns) 28.8±6 36.8±8 1.1 >0.05 
REM latency (mns) 165±35 139±39 1.4 >0.05 
Sleep efficiency (%) 0.67±0.10 0.74±0.15 0.7 >0.05 
+ unpaired t-test 
Group A had higher PSQI and arousal index  than 
group E. 
 
Table (11): Comparison between bad sleeper 

groups as regard diagnosis  

Diagnosis 
Group A  

N=10 
Group C  

N=10 
Group E  

N=10 
X
2* 

P 

Mild OSA 3 (30%) 9 (90%) 4 (40%) 

 

1
6

<
0

.00
1 

Moderate OSA 2 (20%) 2 (20%) 2 (20%) 
Severe OSA 6 (60%) 0 2 (20%) 
PLM 4 (40%) 0 2 (20%) 
Reduced sleep efficiency  0 1 (10%) 0 
Bruxism 0 1 (10%) 0 
Insomnia 0 1 (10%) 0 
Sleep induced OSA  0 0 1 (10%) 
* chi-square test 
This table shows highly significant difference between 
the bad sleeper groups as regard diagnosis 
 
Table (12): Correlation between SBP, versus 
different variables among group A 

Variables 
SBP 

r P 
Creatinin 0.09 >0.05 
BUN 0.11 >0.05 
HB -0.68 <0.05 
Albumin -0.65 <0.05 
Na 0.60 <0.05 
K 0.08 >0.05 
Po4 -0.11 >0.05 
Ca -0.17 >0.05 
Uric acid -0.15 >0.05 
BMI 0.03 >0.05 
PSQI 0.13 >0.05 
A/H index 0.23 >0.05 
Des. Index -01.12 >0.05 
TWE 0.19 >0.05 
Arousal index 0.59 <0.05 
Total number of snoring episodes 0.19 >0.05 
Mean duration of snoring episode 0.18 >0.05 
Snoring episode % 0.27 <0.05 
Duration of snoring  0.37 <0.05 
Total number of PLM 0.18 >0.05 
Duration of PLM 0.17 >0.05 
Duration PLM% 0.15 >0.05 
TT PLM 0.46 <0.05 
Sleep late 0.12 >0.05 
REM 0.03 >0.05 
Sleep eff. 0.18 >0.05 
*Spearman correlation test 
 

There was a negative correlation between 
SBP and each of Hb and albumin, and positive 
correlation between SBP and each of Na, arousal 
index, snoring episode%, duration of snoring, and 
TTPLM in bad sleeper patients with hypertension and 
ESRD (group A). 
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Figure (2): Comparison of bad sleeper groups as 
regards of different diagnosis of sleep disorders. 

 
Table (13): Correlation between DBP, versus 
different variables among group A 

Variables 
DBP 

r P 
Creatinin 0.17 >0.05 
BUN 0.03 >0.05 
HB -0.19 >0.05 
Albumin -0.18 >0.05 
Na 0.23 >0.05 
K 0.26 >0.05 
Po4 0.15 >0.05 
Ca 0.17 >0.05 
Uric acid -0.13 >0.05 
BMI 0.20 >0.05 
PSQI 0.24 <0.05 
A/H index 0.04 >0.05 
Des. Index 0.24 <0.05 
TWE 0.15 >0.05 
Arousal index 0.12 >0.05 
Total number of snoring episodes -0.13 >0.05 
Mean duration of snoring episode 0.10 >0.05 
Snoring episode % 0.62 <0.05 
Duration of snoring  0.13 >0.05 
Total number of PLM 0.17 >0.05 
Duration of PLM -0.13 >0.05 
Duration PLM% -0.19 >0.05 
TT PLM 0.04 >0.05 
Sleep late 0.22 <0.05 
REM 0.18 >0.05 
Sleep eff. 0.23 <0.05 
*Spearman correlation test 

 
There was a negative correlation between 

SBP and each of Hb and albumin, and positive 
correlation between SBP and each of Na, arousal 
index, snoring episode%, duration of snoring, and 
TTPLM in bad sleeper patients with hypertension and 
ESRD (group A). 
 
Table (14): Correlation between creatinine, versus 
different variables among group A 

Variables 
Creatinine 

r P 
SBP 0.23 >0.05 
DBP 0.18 >0.05 
Creatinin -0.12 >0.05 
BUN 0.04 >0.05 
HB 0.22 >0.05 
Albumin 0.09 >0.05 
Na 0.14 >0.05 
K 0.03 >0.05 
Po4 0.02 >0.05 
Ca 0.18 >0.05 
Uric acid 0.22 >0.05 

BMI -0.21 >0.05 
PSQI 0.66 <0.05 
A/H index 0.13 >0.05 
Des. Index 0.32 >0.05 
TWE 0.19 >0.05 
Arousal index -0.23 >0.05 
Total number of snoring episodes 0.17 >0.05 
Mean duration of snoring episode 0.18 >0.05 
Snoring episode % 0.66 <0.05 
Duration of snoring  0.16 >0.05 
Total number of PLM 0.43 <0.05 
Duration of PLM 0.17 >0.05 
Duration PLM% 0.02 >0.05 
TT PLM 0.23 >0.05 
Sleep latency 0.74 <0.05 
REM latency 0.65 <0.05 
Sleep efficiency 0.45 <0.05 
*Spearman correlation test 
We found a positive correlation between serum 
creatinine and PSQI, snoring episode%, total number 
of PLM.  
 
Table (15): Correlation between creatinine versus 
different variables among group C 

Variables 
Creatinine 

r P 
SBP 0.20 > 0.05 
DBP 0.10 > 0.05 
Creatinin -0.16 > 0.05 
BUN 0.08 > 0.05 
HB 0.75 <0.05 
Albumin 0.03 > 0.05 
Na 0.11 > 0.05 
K 0.72 < 0.05 
Po4 0.07 > 0.05 
Ca 0.14 > 0.05 
Uric acid 0.20 > 0.05 
BMI -0.11 > 0.05 
PSQI 0.44 < 0.05 
A/H index 0.17 > 0.05 
Des. Index 0.30 > 0.05 
TWE 0.09 > 0.05 
Arousal index 0.42 < 0.05 
Total number of snoring episodes -0.10 > 0.05 
Mean duration of snoring episode 0.13 > 0.05 
Snoring episode % 0.16 > 0.05 
Duration of snoring  0.49 < 0.05 
Total number of PLM -0.20 > 0.05 
Duration of PLM -0.14 > 0.05 
Duration PLM% 0.06 > 0.05 
TT PLM 0.20 > 0.05 
Sleep latency 0.14 > 0.05 
REM latency 0.12 > 0.05 
Sleep efficiency 0.45 < 0.05 
*Spearman correlation test         We found a positive 
correlation between creatinine level in the blood and 
each of HB, K, PSQI.  
 
Table (16): Correlation between SBP versus 
different variables among group E 

Variables 
SBP 

r P 
SBP 0.11 > 0.05 
DBP 0.16 > 0.05 
Cratinine -0.11 > 0.05 
BUN 0.06 > 0.05 
HB 0.15 > 0.05 
Albumin 0.07 > 0.05 
Na 0.19 > 0.05 
K -0.08 > 0.05 
Po4 0.07 > 0.05 
Ca 0.13 > 0.05 
Uric acid 0.27 > 0.05 
BMI -0.13 > 0.05 
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PSQI 0.50 < 0.05 
A/H index 0.45 > 0.05 
Des. Index 0.35 < 0.05 
TWE 0.13 > 0.05 
Arousal index 0.52 < 0.05 
Total number of snoring episodes 0.36 < 0.05 
Mean duration of snoring episode 0.15 > 0.05 
Snoring episode % 0.57 < 0.05 
Duration of snoring  0.12 > 0.05 
Total number of PLM -0.10 > 0.05 
Duration of PLM -0.04 > 0.05 
Duration PLM% 0.02 > 0.05 
TT PLM 0.49 < 0.05 
Sleep late 0.12 > 0.05 
REM 0.16 > 0.05 
Sleep eff. 0.27 > 0.05 
*Spearman correlation test 
We found a positive correlation between SBP and each 
of PSQI, desaturation index, arousal index, total 
number of snoring episodes, snoring episode % and TT 
PLM in bad sleeper patients with normal kidney 
function and hypertension (group E). 
 
Table (17): Correlation between DBP, versus 
different variables among group E 

Variables 
DBP 

r P 
SBP 0.17 >0.05 
DBP 0.10 >0.05 
Creatinine -0.14 >0.05 
BUN -0.04 >0.05 
HB 0.14 >0.05 
Albumin 0.08 >0.05 
Na 0.14 >0.05 
K -0.04 >0.05 
Po4 0.01 >0.05 
Ca 0.13 >0.05 
Uric acid 0.20 >0.05 
BMI -0.13 >0.05 
PSQI 0.46 <0.05 
A/H index 0.46 <0.05 
Des. Index 0.33 >0.05 
TWE 0.19 >0.05 
Arousal index -0.11 >0.05 
Total number of snoring episodes -0.13 >0.05 
Mean duration of snoring episode 0.19 >0.05 
Snoring episode % 0.37 <0.05 
Duration of snoring  0.16 >0.05 
Total number of PLM -0.17 >0.05 
Duration of PLM -0.14 >0.05 
Duration PLM% 0.06 >0.05 
TT PLM 0.39 <0.05 
Sleep late 0.15 >0.05 
REM 0.12 >0.05 
Sleep eff. -0.20 >0.05 
*Spearman correlation test There was a positive 
correlation between DBP and each of PSQI, A/H 
index, snoring episode % and TT PLM in group E. 
 
4. Discussion  

The relation between sleeping, waking and 
uremia has long been of interest, and Schreiner (1959) 
described  the uremic patient's drowsiness by day with 
insomnia at night and the atypical responses to sedatives 
(Daly and Hassal, 1970). Gonzales et al. (1963), reported 
insomnia in his patients being treated with hemodialysis, 
thought to be of functional origin. Shea et al. (1965), 
however noted that Soporific effects of dialysis occurred 
in every patient unless the patients was particularly 

anxious, a view that was supported by Menzies and 
Stewart (1968). 

An objective study of sleep and dialysis was 
made by Passouant et al. (1967), using EEG recordings, 
they found that before dialysis the total duration of sleep 
was diminished, with myocolonic jerks and periods of 
wakefulness occurring throughout the night. Paradoxical 
(REM) sleep was diminished and occurred at irregular 
intervals. After dialysis, the sleep cycles became regular. 
Sleep quality is a major concern as regard the quality of 
life in patients with resistant hypertension and chronic 
renal failure. Sleep disorders affect the majority of chronic 
kidney disease (CKD) patients. Some  investigators 
hypothesized that end stage renal disease (ESRD) directly 
influences the quality of sleep. Interestingly, 80% of 
hemodialysis patients suffer from sleep abnormalities 
(Sabry et al., 2010; Parish, 2009; Haba-Rubio et al., 
2011; Ibrahim and Omar, 2011). 

In chronic renal failure patients, an increased 
prevalence of sleep apnea, restless leg syndrome, and 
periodic limb movement during sleep has been reported. 
Epidemiology, pathophysiology and treatment of sleep 
disorders in CRF and dialysis patients are still unclear and 
requires further research (Haba-Rubio et al., 2011). 

Our patients were relatively young as compared 
to other studies which stated that  the sleep  the general 
population as reported by Makhlouf et al. (2007); Colbay 
et al. (2007); Mavanur et al. (2010); Glass et al. (2005); 
Guney et al. (2010); Elias et al. (2009); Roumeliote et al. 
(2011); Sabbattini et al. (2003); Sakkas et al. (2008).    

This was not observed in HD population, on the 
contrary younger age ranges were reported by Koch et al. 
(2008) and Musci  et al. (2004). 

We didn't find significant difference as regards 
age between the six groups of our study which mean that 
age difference didn't affect our results.  

Also, we didn't find a significant difference as 
regards sex distribution between the six groups of our 
study. 

Most of our study patients were males  with 
nearly absent female gender in some groups.  

Colby et al. (2007); Bilgic et al. (2007) and Perl 
et al. (2006) reported that female gender has been found 
to be a good sleeper. Elias et al. (2009); Unruh et al. 
(2003); Argekar et al. (2007) and Walker et al. (1995) 
found that male sex was associated with more sleep 
complaints. Other studies, however, found no association 
between gender and sleep disturbances (Merlino et al., 
2006; Musci et al., 2004; Sabbattini et al., 2002; and 
Koch et al., 2008) and even more frequent insomnia 
symptoms were reported in female patients (Edinger and 
Means 2005; Pai et al., 2007). 

The average BMI of our patients was 27.11 
kg/m2 which is normal or predisposing to mild obesity 
and it was not considered a contributing factor to poor 
sleep quality in our study.      
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BMI was significantly higher (P < 0.05) in bad 
sleepers of group A with both resistant hypertension and 
ESRD when compared with bad sleepers of group C with 
ESRD only, which reflects BMI importance in ESRD 
patients as a contributing factor for developing poor sleep 
quality and resistant hypertension.  

The same result was obtained when comparing 
bad sleepers of group A with resistant hypertension and 
ESRD to good sleepers of group D with ESRD only. 

Abdel-Kader et al. (2012), has stated that 
obesity has been  independently associated with higher 
rates of uncontrolled HTN in both the general population 
and among those with kidney disease.  

Among risk factors for sleep disordered 
breathing (SDB),  obesity and neck circumference are 
considered as reported by Iseki  et al.( 2007); Elias et al. 
(2009); Roumelioti et al. (2011) and also increased BMI 
as reported by Guney et al. (2010) Elder et al. (2008), 
Tada et al. (2007) and Unruh et al. (2008). 

Moving a BMI > 30 was associated with a 
higher probability of sleep apnea (Argekar et al., 2007; 
Sakkas et al., 2008).  

The threshold for obstructive sleep apnea   
development among patients on hemodialysis is lower 
than in the general population (BMI in  HD of 26-28) as 
compared to > 30 to > 42 in the general population 
(Rodrigues et al., 2005). 

Multivariate  analysis showed that BMI was 
independently associated with occurrence of Sleep Apnea 
(OR 1.20, 95% CI 1.05-1.38, p = 0.008). 

Mavanur et al. (2010); and Beecroft et al. 
(2007), stated that unlike the general population, obesity 
was not consistently associated with Sleep Disordered 
Breathing in dialysis patients.  

In our study, we have used PSQI questionnaire 
to divide our patients into good sleepers and bad sleepers. 
Using PSQI questionnaire was used by different studies in 
assessment of sleep quality with many other disorders, by 
Huang et al. (2011); Al-Jadahli (2011); Sabbattini et al. 
(2003); Iliescu et al. (2003); Cengic and Resik (2012); 
Loewen et al. (2009); and Araujo et al. (2010). 

In our study, we have performed laboratory 
studies for good sleeper groups as well as for bad sleep 
groups.  

In our study, serum creatinine was higher in bad 
sleepers of group A with resistant HTN and ESRD when 
compared to good sleepers of group B with resistant HTN 
and ESRD (P < 0.001). 

Also creatinine was significantly higher (P < 
0.001) in group A than in group C with ESRD only, both 
groups being bad sleeper groups.  

BUN levels were significantly higher (P < 
0.001) in bad sleepers of group C with ESRD only, as 
compared to good sleepers of group D with ESRD only.  

Our results suggests that dialysis inefficiency is, 
at least in part, a cause of sleep abnormality and this 
means that uremia does affect the patients sleep pattern. 

As regards other laboratory parameters, 
especially in bad sleepers with ESRD (group A and group 
C), serum potassium and uric acid were significantly 
higher in bad sleepers of group A with resistant HTN and 
ESRD as compared to good sleepers of group B" with 
resistant HTN and ESRD, and also in bad sleepers of 
group C with ESRD only as compared to good sleepers of 
group D with ESRD only.  

Lee et al. (2009), in their study found that uric 
acid was correlated positively with total sleep time (TST) 
(r = 0.407) and negatively with apnea hypopnea index 
(AHI) and oxygen –desaturation index (ODI) (r = -0.377,r 
= -0.405). 

Hsu et al. (2004), have suggested a positive 
effect of uric acid related to its anti-oxidant properties, 
predicting high mortality in HD  patients  with lower uric 
acid levels. 

We have also found significantly lower Hb (P < 
0.001) and higher phosphorous (P < 0.001) in bad 
sleepers of group A with resistant HTN and ESRD as 
compared to bad sleepers of group E with resistant HTN 
only and this confirms our opinion about inefficient 
dialysis as a cause of sleep disturbances.  

Haba-Rubio et al. (2011); and Ibrahim and 
Omar (2011) reported that sleep disorders were common 
in patients receiving hemodialysis. Studies have 
suggested that the very high prevalence of sleep disorders 
(especially sleep apnea) in ESRD reflects suboptimal 
dialysis (Pai et al., 2007; Hanly et al., 2009; Perl et al., 
2006; Unruh, 2007; Ibrahim and Omar, 2011; Bastros 
et al., 2007; Koch et al., 2008; Mavanur et al., 2010; 
Elias et al., 2009; Guney et al., 2010; Argekar et al., 
2007; Al- Jadahli, 2011; and Deloach and Berns, 2009). 

On the contrary; Elder et al. (2008); Musci et al. 
(2004); Sakkas et al. (2008); Beecroft et al. (2007); and 
Lerma (2011) stated that poor sleep quality was not 
affected by Kt/v, serum albumin or treatment time. 

Attempts in optimizing uremia control in the 
form of nocturnal hemodialysis (NHD) and renal 
transplantation have shown early clinical success in 
treating  sleep disorders as stated by Unruh (2007) and 
Tang et al. (2006). 

Al-Jadahli (2011); Sabry et al. (2010); Kovacs 
et al. (2011); Elder et al. (2008); Sabbattini et al. (2008); 
Koch et al. (2008) in their studies reported that the risk 
factors for insomnia were inadequate dialysis, anemia, 
hypoalbuminemia and hyperphosphatemia.  

Haba-Rubio et al. (2011); Ibrahim and Omar 
(2011); Al-Jadahli (2011); Araujo et al. (2010) and Gigli 
et al. (2004) stated that insomnia, restless leg syndrome 
(RLS) and obstructive sleep apnea  were significantly 
associated with these mentioned risk factors in patients 
with ESRD on regular HD. 
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Koch et al. (2008), found that in patients with 
ESRD, the circadian sleep-wake rhythm can be disrupted 
by both internal factors (biochemical parameters and 
melatonine) and external factors (dialysis and 
medications). 

Polysomnography is the gold standard for 
diagnosing sleep disorders, as reported by Argekar et al. 
(2007); Unruh et al. (2007); Ballard (2005); Lee et al. 
(2009); Loewen et al. (2009); Liakopoulos et la. (2008); 
Enomoto et al. (2008); Roumelioti et al. (2011); Elias et 
al. (2009); Iseki et al. (2007); Tang et al. (2010); 
Rodrigues et al. (2005); Koch et al. (2008); Mavanur et 
al. (2010); Tada et al. (2007); Miskowiec et al. (2006). 

Sleep efficiency under normal circumstances, is 
recorded best by means of polysomnogrpahy (Kushida et 
al., 2005). 

Hanly et al. (2009) in their study using 
polysomnography found a high frequency of arousals in 
HD patients (up to 30/h), resulting in a sleep efficiency 
that ranged from 66% to 85%. 

In our study, we found that nearly all 
polysomnogram parameters were abnormal in the three 
bad sleeper groups (group A, group C, and group E). 

In our study, the most prevalent sleep disorder 
was obstructive sleep apnea , ranging from 20 to 60% in 
our bad sleeper groups (group A, group C, and group E), 
and to a much less extent periodic limb movement , 
ranging from 20% to 40% in the same mentioned groups.  

Ibrahim and Omar (2011) in their study, found 
that prevalence of sleep disorders was 61.4% of their HD 
patients, the survey included insomnia (57.6%), RLS 
(56.4%) and OSA (21.2%). 

Al-Jadahli (2011),  reported that 46% of HD 
patients included in his study suffered from RLS, 67% 
suffered from sleep apnea, and 59% suffered from 
insomnia.  

Loewen et al. (2009), has reported sleep apnea 
in up to 50-70% of patients with ESRD.  

Elias et al. (2009), has reported sleep-disordered 
breathing ranging from 50 to 73% and the majority of  
respiratory events  were represented by obstructive sleep 
apnea.  

Lee et al. (2009), reported sleep apnea ranging 
from 50 to 70% of ESRD patients, which was more than 
10 times the range in general population, 60% of patients 
had PLM and 50% of patients had both Sleep Apnea 
Syndrome and PLM. 

Prevalence of sleep apnea with Deloach and 
Berns (2009) was 30 to 80% of HD patients, and in 
Argekar et al. (2007) study, ranging from 50-60%. 

In Hanly et al. (2009) and Rodrigues et al. 
(2005) studies, OSA was the predominant type of sleep 
apnea in ESRD patients. 

Gaetano et al. (2010), found that RLS affected 
31% of his studied HD population, and in Araujo et al. 
(2010) study, RLS prevalence was 21.5%. 

On comparing abnormal polysomnograms of 
bad sleeper of group A with HTN and ESRD to bad 
sleeper of group C with ESRD only, apnea/hypopnea 
index was found to be higher than normal in group A 
patients than group C (P < 0.001). 

Also desaturation index was much higher in bad 
sleepers of group A than bad sleepers of group C (P < 
0.05). 

Duration of PLM% was much higher in bad 
sleeper of group A with HTN and ESRD as compared to 
bad sleeper of group C with ESRD only (P < 0.05). 

Sleep efficiency was worse in bad sleepers of 
group A as compared to bad sleepers of group C (P < 
0.05).  

This means that ESRD does affect sleep 
disordered breathing and periodic limb movement and not 
simply inability to initiate or maintain sleep. 

But coexistence of HTN, especially resistant 
hypertension, does exacerbate these disorders.  

In bad sleepers of group A with HTN and 
ESRD, we found a positive correlation between creatinine 
and each of PSQI score  
(P < 0.05), snoring episode (P < 0.05), total number of 
PLM (P < 0.05), sleep latency (P < 0.05), REM latency (P 
< 0.05), and sleep efficiency (P < 0.05).   

This shows the impact of high creatinine level 
on sleep pattern in ESRD patients. 

A study made by Loewen et al. (2009) showed 
that patients treated with conventional hemodialysis had 
significantly greater odds of short sleep (OR 3.27 [1.16-
9.25]) and less efficient sleep (OR 5-5 [1.5-19.6]) than a 
matched control group. 

Anastassov and Trigger (1998); Al-Jadahli 
(2011); Abdel-Kader et al. (2012); Mavanur et al. 
(2010); and Sim et al. (2010), stated that sleep disordered 
breathing is highly prevalent in patients with CKD and 
may be due to volume overload, upper airway narrowing, 
older age and other co-morbidities. 

Loewen et al. (2009) and Beecroft et al. (2009) 
found that obstructive sleep apnea was the most frequent 
type of sleep disordered breathing in ESRD patients.  

 Langevin et al. (2010), stated that during 
metabolic acidosis, compensatory hyperventilation leads 
to hypocapnia, thus more easily reaching the apneic 
threshold at sleep onset, generating periodic respiration 
and destabilization of respiratory control.  

In a study of Beecroft et al. (2006), 49 ESRD 
patients with sleep apnea were found to have a higher 
apneic threshold and a higher sensitivity to hypercapnia. 
Their results suggested that the sensitivities of both 
central and peripheral chemoreceptors are increased with 
sleep apnea and ESRD.    

Sleep apnea is characterized by abnormal 
respiratory patterns during sleep (apnea, hypopnea) and 
disturbed sleep (snoring, restlessness, resulting in daytime 
sleepiness and fatigue which may reduce quality of life 
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(QOL) and functional capacity (Deloach and Berns, 
2009). 

Roumelioti et al. (2011), in their study found 
that median AHI was higher in HD group as compared to 
control group. 

Conventional HD group in Unruh (2007) study, 
had significantly less sleep time, more frequent arousals, 
increased number of apneas/hypopneas (> 30 respiratory 
events per hour and more severe nocturnal 
oxyhemoglobin desaturation). 

Roumelioti et al. (2011),found that AHI was 
much higher (18.2) in HD patients that CKD patients 
(8.8) and controls (8.6)  
(p = 0.002). Loewen et al. (2009),found that conventional 
HD patients were more likely to have severe sleep apnea 
(AHI > 30) with an odds ratio of 4.07 (95% CI 1.83 to 
9.07) as compared to normal kidney function controls. 

Tada et al. (2007) found that the number of 
obstructive apnea events per hour was significantly 
correlated with creatinine (P < 0.05,  
r = 0.418) and BUN (r = 0.490, p < 0.01). Also creatinine 
and BUN were correlated with OSA index (P < 0.05 and 
P < 0.01 respectively). 

Nearly the same results were found by Iseki  et 
al. (2007). Increasingly it is believed that "uremic factors" 
may play a role in the pathophysiology of sleep apnea in 
ESRD (Deloach and Berns, 2009). 

The dose of hemodialysis was significantly and 
inversely associated with OSA and remained significant 
in multivariate analysis (Elias et al., 2009). On contrary in 
Tada et al. (2007) study, patients with sleep apnea (SA) 
tended to have a larger means dialysis dose than patients 
without SA (P = 0.056). 

Unruh (2007), Beecroft (2009) and Deloach 
and Berns (2009) reported improvement in sleep apnea 
following conversion to nocturnal HD. 

Beecroft et al. (2008), demonstrated that 
improvement in sleep apnea symptoms was associated 
with an increase in pharyngeal cross-sectional area and 
that was related to nocturnal HD. Beecroft et al. (2007) 
found that pharyngeal area was smaller in ESRD patients.  

Periodic limb movement syndrome (PLMS) is a 
common dysfunction of motor control during night time 
sleep, and it is frequently associated with signs of arousal 
in the electroencephalogram (EEG) plus activation of the 
autonomic nervous system (Portaluppi  et al., 2009). 

Hanly (2009), Gigli et al. (2004), Araujo et al. 
(2010) and Al-Jadahli (2011),reported that potential risk 
factors for RLS and PLM disorders in HD patients 
included peripheral and central nervous system 
abnormalities and hyperparathyroidism besides the 
previously mentioned risk factors of sleep disorders.  

An association between RLS and cardiovascular 
disease has been observed in two epidemiologic studies 
on the general population (Ulfberg et al., 2001; 
Winkelman et al., 2008)and one community based study 

of large middle age and elderly cohort of the sleep heart 
health study (Winkelman et al., 2008). 

Portaluppi et al. (2009), reported that the 
prevalence of restless leg syndrome (RLS), which is high 
in dialysis patients would play a role in the pathogenesis 
of sleep-hypertension in renal patients. 

The association between RLS and PLMS and 
the risk of hypertension, however, is controversial 
Ohayon and Roth,( 2002); Ulfberg et al. 
(2001);Winkelman et al. (2008). 

Sforza et al. (1999) and Siddiqui et al. (2007), 
have reported that episodes of PLM are associated with 
significant repetitive sleep time elevations of heart rate 
plus systolic blood pressure (SBP) and diastolic blood 
pressure (DBP).  

Because of the importance of the relationship 
between PLM and respiratory events, as indicated by the 
finding of a strong linear correlation of rise in BP with the 
duration of respiratory related limb movements, and it 
seemed possible that some PLM may be in fact 
respiratory-related and connected to BP rise in other ways 
than previously postulated (Siddiqui et al., 2007). 

The resulting over activity of the sympathetic 
nervous system seemed to be responsible for non dipping 
BP pattern associated with PLM (Siddiqui et al., 2007). 

Benz et al. (2000) reported that, in renal patients 
with sleep disorders, the parameters used to quantify the 
severity of PLMs (PLM index, arousing PLM index, and 
arousal index), as determined by polysomnography, have 
been found to be associated with mortality.  

In Enomoto et al. (2008) study, using 
polysomnography, the uremic RLS group had a higher 
arousal index and a higher sleep stage I percentage than 
controls. Uremic RLS patients were more vulnerable to 
the appearance of PLM, not only while  asleep, but also 
while awake. 

On comparing polysomnograms of bad sleepers 
of group A with HTN and ESRD to bad sleepers of group 
E with resistant HTN alone, arousal index was found to 
be higher in group E than in group A, both having an 
arousal index higher than normal (P < 0.05). This means 
that resistant hypertension alone can affect sleep process 
and causes sleep disorders. All other polysomnogram 
parameters were abnormal in both group A and group E. 

Without significant difference between both 
groups. This shows how much resistant hypertension is 
deleterious for sleep quality, although bad sleepers of 
group E had normal kidney function.  

In bad sleepers of group A with HTN and ESRD 
systolic blood pressure (SBP) had a negative correlation 
with each of Hb (P < 0.05), and albumin (P < 0.05). Also, 
SBP had a positive correlation with each of Na (P < 0.05), 
Arousal index (P < 0.05), Snoring episode %  
(P < 0.05), duration of snoring (P < 0.05), and total time 
PLM (P < 0.05). 
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Diastolic blood pressure (DBP) in bad sleepers 
of group A, had a positive correlation with each of PSQI 
score (P < 0.05), desaturation index (P < 0.05), snoring 
episode % (P < 0.05), 

Sleep latency (P < 0.05) and sleep efficiency (P 
< 0.05). 

In bad sleepers of group E with resistant 
hypertension only, SBP had a positive correlation with 
each of PSQI score (P < 0.05), arousal index (P < 0.05), 
total number of snoring episodes (P < 0.05), snoring 
episode (P < 0.05) and total time PLM (P < 0.05). DBP in 
bad sleepers of group E had a positive correlation with 
each of PSQI scores (P < 0.05), A/H index (P < 0.05), 
snoring episode % (P < 0.05) and total time PLM (P < 
0.05). 

Our results showed the relationships of resistant 
HTN with polysomnogram parameters in bad sleeper 
groups with hypertension, whether having ESRD or 
normal renal function. 

People are sleeping less in modern societies. It is 
said that short sleep duration could play a role in the 
etiology of HTN (Sasanabe and Shiomi, 2009). 

Experimentally induced sleep deprivation can 
raise blood pressure and worsen HTN.  

Short sleep duration is associated with resistant 
hypertension, independently of OSA, which can itself 
disrupt and shorten sleep (Friedman et al., 2010). 

All hypertensive patients should be routinely 
screened for possible sleep disorders (Sasanabe and 
Shiomi, 2009). 

Huang et al. (2011) found that non dippers with 
poor sleep quality had an increased activity of 
sympathetic nervous system and a more stressful status. 
The decline of SBP and DBP at night was inversely 
related to PSQI score.  

The contribution of sleep disorders to resistant 
HTN remains incompletely characterized. Studies 
examining the link between OSA and resistant HTN have 
explicitly excluded patients with moderate to severe 
chronic kidney disease or have had relatively few patients 
with advanced CKD (Abdel-Kader et al., 2012). 

Friedman et al. (2010), reported a significantly 
higher prevalence of obstructive sleep apnea (OSA) and 
reduced rapid eye movement (REM) sleep time in drug 
resistant hypertensives compared to controlled 
hypertensives. The hypoxemia, arousals and intrathoracic 
pressure changes associated with sleep apnea leads to 
sympathetic nervous system activation, endothelial 
dysfunction, inflammation and oxidative stress, which 
may be associated with arterial HTN and other adverse 
cardiovascular outcomes (Elias et al., 2009; Deloach and 
Berns, 2009; Hanly, 2009 and Unruh, 2007). 

Obstructive sleep apnea (OSA) is common in 
patients with HTN with a prevalence of up to 50% 
(Abdel-Kader et al., 2012). 

Patients with OSA needed significantly more 
pills than patients without OSA for optimal BP control 
(Elias et al., 2009) 

Rodrigues et al. (2005) found an impressive 
correlation between sleep apnea and blood pressure in 
dialysis patients independent of antihypertensive 
treatment.  

In the prospective Wisconsin sleep cohort study 
(Peppard et al., 2000), observed that in the general 
population, the presence of sleep disordered breathing 
was associated with the development of HTN four years 
later, suggesting a cause effect result. Other investigators 
(Fletcher et al., 1985; Garcia-Rio et al., 2000; Lavie et 
al., 2000),also have demonstrated an association between 
sleep disorders and hypertension in prospective or cross-
sectional studies.  

Abdel-Kader et al. (2012) observed that resistant 
HTN and severe OSA (AHI > 30) significantly more 
prevalent in patients with advanced kidney disease (30% 
resistant HTN, 25% severe OSA). ESRD patients with 
severe OSA were seven fold more likely to have resistant 
HTN than their counterparts. 

Rodrigues et al. (2005), found that systolic, 
diastolic and mean blood pressure were higher in patients 
with AHI > 5 and were the only parameters significantly 
and positively correlated with AHI. 

Demede et al. (2011) showed that patients with 
resistant HTN were nearly 2.5 times more likely to be at 
high OSA  risk, relative to those with controlled HTN. 

Bansil et al. (2011), in their study, found no 
relationship between having a sleep disorder and 
hypertension if short sleep or poor sleep was not also 
present.  

Araujo et al. (2010), stated that hypertension 
was found associated with moderately severe RLS. 

Canadian investigators have published in the 
journal (neurology) a study showing that patients with 
RLS demonstrated increase in systolic blood pressure 
averaging 22 mmHg and in diastolic pressure averaging 
11 mmHg, and further more these blood pressure spikes 
occurred repeatedly every 20 to 40 seconds throughout 
the night (Forogos, 2011) Also Araujo et al. (2010), 
stated that systolic and diastolic predialysis blood 
pressures tended to be higher in RLS cases. Odds ratio for 
development of hypertension in RLS patients are well 
over 2 fold (Pennestri et al., 2007).  
 
4. Conclusion: 
 ESRD and hemodialysis, through different 
pathophysiology mechanisms are enough to cause sleep 
disorders and poor sleep quality, with their effects 
exacerbated by the presence of resistant hypertension. 
Also resistant hypertension alone is enough to disrupt 
normal sleep pattern away from OSA or RLS. 
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Abstract:The purpose of this research is to investigate the informational content of extraordinary items and its effect 
on income smoothing for firms accepted in Tehran’s stock exchange. Income smoothing is defined as management 
basic interfering in reducing the income’s periodic fluctuations. The research data have analyzed using a sample 
including 96 firms accepted in Tehran’s stock exchange for a 7 years period (2003-2009). Ordinary least square 
regression (OLS), scattering coefficient and determine coefficient models were used for hypothesizes testing. The 
obtained results suggested that the income smoothing using extraordinary items exists in the under study firms. Also 
the results revealed that the extraordinary items don’t increase the income’s informational content.  
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1. Introduction and literature 

Information play a critical role in economical 
decision makings and therefore investors cant detect 
the investing opportunities and risks sufficiently 
without enough information. The firms’ reported 
incomes are always considered as one the basic criteria 
for financial decision makings, and the financial 
analyzers consider income as a basic factor for their 
investigations and evaluations. Therefore, managers 
are high motivated to represent a suitable view of their 
firms and reducing the investment risks and 
consequently smooth their incomes (Noorvash, et.al 
2004) the income smoothing can effects the investors 
decisions and results in important outcomes specially 
in inefficient capital markets (Samaee et al.. 2007). 
The research is organized as follows: first the subject, 
purposes, and theoretical issues as well as previous 
related literatures are presented and then the research 
methodology. hypothesizes. statistical methods and 
data analyzing. and finally conclusions and 
recommendation are presented. 
1.1. Description and research goal 

The accounting international standards 
regulating board have tried to prevent the presentation 
of income and expenditure items as extraordinary 
items in explanatory notes and profit and loss lists. 
This subject is presented clearly in the articles 14-18 of 
accounting international standards concluding 
fundamentals (2008). The board believes that the items 
considered as extraordinary ones are originated for the 
business ordinary risks and doesn't need to consider 
separately in profit and loss lists. The board also 
believe that all events are originated from the ordinary 
activities of enterprises and so classify it as continuous 

operations. Therefore, the ordinary- unmoral 
classification is not suitable. Moreover, making 
distinction between the extraordinary and ordinary 
items need suitable judgment (Barnea, Ronen, and 
Sadan, 2001). 

Although it seems that the new procedure of 
international board is better due to the low importance 
of extraordinary items value, but the Britain and 
American boards have different ideas regarding this 
issue. Maybe one of the reasons for separately 
disclosure of extraordinary items is that the presented 
incomes have more predicting power. Also the 
extraordinary items can aware investors for the 
potential risks of their enterprises (Khodadadi, 1996).  

In accordance with the Iranian standard, the 
separation of extraordinary items from ordinary ones is 
due to its reasonable base for investors’ decisions and 
judges. The importance issue is their schedule for 
income smoothing. Management misuses the 
extraordinary items due to different reasons such as 
reducing the agents costs, following the legal 
requirements like the loans Receiving or other 
contracts requirements, and marinating the firms 
profitability process during challengeable periods 
(Modares 2006, Arabi 2010). 
 Considering the above motioned notes, it is 
valuable to investigate the possibility of income 
smoothing in Iranian firms.. Another important note is 
their accurate position in profit and loss lists, 
informational content, and importance in analyzing 
and predicting the future incomes which are all studied 
in this research. 

The main purpose of this research is to 
investigate the informational content of extraordinary 
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items and its effect on income smoothing for firms 
accepted in Tehran’s stock exchange. The other 
purposes are to present the applicable results for 
income smoothing to the real and potential investors 
and credit makers for assisting them in financial 
decision makings. 
1.2. Background 

Researchers have studied the role of 
extraordinary items in income smoothing and 
informational content in several researches. Some 
obtained results are as follows: 

In a research, (Barnea, Ronen, and Sadan, 
2001) have studied the items suitable for being 
classified into non continuous (extraordinary) and 
unordinary groups in USA and evaluated that whether 
these items can be applied for initial income 
smoothing before the extraordinary items. The 
research has performed in a 20 years period for 
different American industries. The obtained results 
revealed that managers use extraordinary items 
classification changes for income smoothing. 

Lynn and Guinness (2002) have studied the 
informational content ability for predicting the income 
and difference of items number in small and large 
firms in Hong Kong during a five year period. The 
obtained results suggested that there is no relation 
between smoothing and informational content of 
extraordinary items and the items is more for large 
firms than small ones. But there wasn’t a significant 
relation between the items numbers and firms size.  

 Bettie et al (2006) have performed a research 
on items classification motivation and extraordinary 
items for income smoothing in 163 Britain firms and 
concluded that there is a direct relation between the 
smoothing motivations and importance of 
classification choice for expected income. 

Samadi (2008) has performed a research on 
effects of smoothing on informational content and 
concluded that income smoothing increase the abilities 
of current and past incomes for predicting the 
operational cash currencies and incomes, while there is 
no increase for predicting the future promised items 
through income smoothing. 

Khodadadi (1996) have studied the existence, 
nature, and effects of extraordinary. unordinary. and 
non-continuous items on income. This research was 
performed on firms accepted in Tehran’s stock 
exchange during 1991-94. In accordance with his 
hypothesizes, the following results were obtained: 
these items have not informational content for 
predicting firms’ future income. These items don't 
results in income smoothing. There is no direct 
relationship between these items and firm size. These 
are more important in small firms than big ones. There 
is weak relation between the number of these items 
and firm size. 

1.3. Theoretical fundamentals  
Since the industrial revolution and decreasing 

the final price of goods and services. the investors and 
owners who were distanced from managers have paid 
a part of their salary as award(often depends on a 
percent of shares interest) to motivate them to work 
better and more responsible. Therefore, managers were 
working more optimized to gain better awards. After 
some years, mangers understood that they can use the 
weak points of different methods and principals of 
accounting to manipulate different years’ income in 
order to obtain their desired income to present in 
financial reports. this was the origin of income 
management or smoothing (Kashipour and Yaghoubi 
2006). 

This manipulation is possible if the 
accounting income contains informational content. In 
other words, investors consider income as an effective 
factor for decision making.. Ball and Brown (1968) 
were the establishers of research related to 
informational content of accounting income, they 
develop the proving theory. Their research showed that 
the accounting income changes have a relation with 
the share price. 

The smoothing philosophy is to utilizing form 
the standards methods flexibility and accounting 
accepted principals. Of course. different explanations 
of accounting execution standards is another reason for 
smoothing. Research showed that managers 
manipulate the reported incomes deliberately using 
specific accounting policies. making changes in 
accounting estimations and promised items to reach 
their goals (Noorvash, Sepasi, and Nikbakht.2005). 
Ranen and Saden. ImHAV, ackel and many other 
researchers reveal that Hepworth was the first one to 
introduce smoothing (Defond T and Jiambalvo, 2006). 
Income smoothing is the goal oriented interference of 
extra organizational management in financial reporting 
(Schipper,1989). 
1.4. Research hypothesizes  

Considering the theoretical fundamentals and 
background sections presented earlier, two 
hypothesizes were considered: 
hypothesizes 1: extraordinary items is used for income 
smoothing hypothesize 2: extraordinary items increase 
income informational content 
2. Methodology 

Considering that this research is aimed at 
investigating the informational content of 
extraordinary items and how to apply them for income 
smoothing in firms accepted in Tehran’s stock 
exchange, so this is an applicable-descriptive research. 
The research has performed as semi empirical using 
previous information. 
2.1. Data gathering tools 
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Library.stock exchange website, and Tadbir 
Pardaz software were used for data gathering and 
processing. Therefore, the data have gathered using 
field study method. 
2.2. Statistical population and sampling  
  The statistical population includes all firms 
accepted in Tehran’s stock exchange during 2003-9, 
sampling was performed as goal oriented. In every 
stage, firms which haven’t conditioned with the 
following criteria have been eliminated and finally the 
remained ones selected as samples: 

1. Firms have to be active continuously during 
the financial year. 

2. Firms shouldn’t be as agency, investing, 
lazing, or insurance. 

3.  The firms’ financial year should be 
terminated by February for ease of comparison 

4. The firms accounting should be completed 
5. The required data of firms should be 
available. 

Considering these limitations, 96 firms have 
been qualified for the statistical population. All the 
qualified firms were considered as the statistical 
population. 
2.3. Data analyzing techniques and research 
variables 

Different tests such as scattering coefficient, 
regression test, and determination factor R2 were used 
for performing the research. Software such as Excel 
and Eviews were used for data processing. Scattering 
coefficient is one of the statistical indexes which is 
used for determining the scattering rate from average. 
It is also called relative criteria or relative scattering. 
The index is computed as follows:  

 









M

S
cv                            (1) 

Where, Cv is scattering coefficient, S is 
standard deviation, and M is mean. 
 For testing the first hypothesizes and studying the 
income smoothing by extraordinary items, the 
scattering coefficient before and after extraordinary 
items deduction is computed and compared with above 
equation (Layn and Guinness,2001). For this purpose, 
first the mean and standard deviation of income before 
extraordinary items and then the scattering coefficient 
of income before extraordinary items are computed. 
Then the mean and standard deviation and scattering 
coefficient after extraordinary items will be computed. 
In case of smoothing, it should be expected that the 
income scattering coefficient become lower after 
extraordinary items. 

For testing the second hypothesizes and 
studying the informational content of net income 
before and after extraordinary items. regression models 
were used as follows: 

 
eMBValueCFOFSizeEarnBXP ititit tt

  43210

 

(2)  

eMBValueCFOFSizeEarnAXP ititit tt
 

43210

 (3) 

 
  The left term P in equations 2 and 3 
represents the share price(dependent variable).EarnAX 
and EarnBX are net income before and after 
extraordinary items(independent variable), 
respectively. Pir represents the share price at the end of 
first quarter after the termination of financial year, 
because this date is the last opportunity of firms to 
present their financial lists and accounting reports and 
the information of per share, book value of per share, 
and operational cash flow in this date can be appeared 
in shares price (Habib. 2004). 

The firms’ share price is presented daily in 
stock exchange. Also the FSize, CFO, and MBValue 
presents firm size, operational cash flow, and firms’ 
total value or market value ratio to share book value 
(control variables), respectively. 

In the second hypothesizes, first the income 
informational content before and after extraordinary 
items is computed for testing the informational content 
of extraordinary items. For this purpose, the amount of 
relation and effectiveness of mentioned incomes is 
compared with the daily price of under study firms. 
The more the relation between the income and share 
price, the more the informational content. Then. the 
informational content before and after extraordinary 
items will be compared.  

Three control variables also were used for 
achieving reliable results from the reasonable relation 
between the net income before and after extraordinary 
items and share price. The control variables include 
firm size, cash flow of operation. and sales growth. 
these control variable also were used in research of 
Ronen and Sadan (1981) and Habib (2004). The used 
variable and their abbreviations are presented in table 
1. 
Table 1: used variable and their abbreviations 

Variable and its type Symbol Row 
Income before extraordinary items 
deduction 

EarnAX 1 

Income after extraordinary items 
deduction 

EarnBX 2 

Share price P 3 
Firm size FSize 4 
Cash flow of operation CFO 5 
Ratio of market value to share book 
value (firm’s value) 

MBValue 6 

3. Findings 
3.1. Descriptive statistics  
 Data are described before analyzing to make better 
sense for under study population and research 
variables. Data statistical description is a step toward 
determining the governing pattern of data and relation 
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between the research variables (Hafeznia. 2010). The 
statistical description of research is presented in  
table 2. 
 
Table 2: results of statistical description during 
2004-10 

Observations 
number 

Min max Standard 
deviation 

Median mean Variable 

672 22/12  29/354  01/88  55/216  34/182  
EarnAX 

672 41/11  33/329  12/72  39/218  63/180  
EarnBX 

672 1207 28615 6572 10345 8232 
P 

672 4116/4  9044/6  4125/0  89845/5  5678/5  
FSize 

672 271/0-  649/0  161/0  171/0  183/0  
CFO 

672 89/0  21/32  14/3  06/8  52/15  
MBValue 

 
3.2. Results of hypothesizes tests  

 The data of 96 understudy firms during 
2004-10 were combined and tests have performed on 
672 year-firm for hypothesizes testing. the results of 
hypothesizes tests for each hypothesizes are presented 
as follows: 
 
3.2.1. First hypothesizes test 

The first hypothesis tries to determine 
whether the under study firms use extraordinary items 
for income smoothing. Scattering coefficient index 
was used for testing this hypothesizes. The related 
computations are presented for 2004-10 period in table 
3. 

As it can be seen from table 3, the scattering 
coefficient (standard deviation to mean ratio) before 
and after extraordinary items deduction are 0.482 and 
0.399, respectively. Considering that the scattering 
coefficient is much lower after extraordinary items 
deduction, therefore it can be concluded that these 
items results in scattering reduction around mean 
value. In other words, the under study firms have used 
extraordinary items for income smoothing. Therefore, 
the first hypothesizes is accepted. 
 
3.2.2. Second hypothesizes test 
  The second hypothesizes tries to determine 
whether the extraordinary items increase the income 
informational content and can predict future incomes. 
Regression method was used for testing this 
hypothesizes. The results of regression models 
estimation 2 and 3 for studying the informational 
content before and after extraordinary items during 
2004-10 are presented in table 4. 

Considering the results of models 2 and 3 
inserted in table 4. t-statistic of model 2 was 
significant in error level 0.05 and this means that 
income had informational content even after 
extraordinary items deduction. The determination 
factor R 2 was 0.582 and 0.393 for testing models 2 
and 3, respectively. The more the amount of this 

factor. the more the relation between the model’s 
dependent and independent variables and consequently 
the informational content. Comparing the results of 
two models reveals that the incomes before 
extraordinary deduction have more informational 
content than after it. In other words, extraordinary 
items doesn't increase the income informational 
content and therefore the second hypothesizes is 
rejected. 
 
Table 3: computations and results of first 
hypothesizes test 

Results Description 
1388 - 1382  Period 

672 Observations 
34/182  µEarnBX 

63/180  µEarnAX 

01/88  σEarnBX 

12/72  σEarnAX 

482/0  CVEarnBX 

399/0  CVEarnAX 

Accepted Test’s result 

 
Table 4: computations and results of second 
hypothesizes test 

Model 3 test Model 2 test Description 
1388 - 1382  1388 - 1382  Period 

21/9  
)041/0(  

43/10  
)028/0(  

t-statistics 
 (p-value) 

38/0  44/0  Coefficient 

672 672 
Observations 
number 

393/0  582/0  Modified R2 

Direct Direct Relation type 

 
4. Conclusions and recommendations  

The role of extraordinary items on income 
smoothing and increasing the informational content of 
net income has studied in this research. This research 
includes two hypothesizes for answering the 
mentioned questions. 

 As it was mentioned in first hypothesizes 
test, the income scattering coefficient before and after 
extraordinary items deduction were 0.482 and 0.399, 
respectively. Considering that the income scattering 
coefficient was much lower after extraordinary items 
deduction. so it can be concluded that the under study 
managers have used these items to reduce scattering 
around mean value. So the first hypothesizes is 
accepted. The obtained results for the first 
hypothesizes are consistent with Barnea et al 2001) 
and Bettie et al. 2006, while it is different from Lynn 
and Guinness (2002) and Khodadadi (1997). 

Considering the results of second 
hypothesizes, the modified determination factor R 2 for 
models 2 and 3 were 0.582 and 0.393. Comparing the 
results obtained from these two tests suggest that 
income before extraordinary items have more 
informational content. In other words, extraordinary 
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items don't increase the informational content. 
Therefore, the second hypothesizes is rejected. The 
obtained results for the second hypothesizes are 
consistent with Barnea et al (2001) and Bettie et al. 
2006, while it is different from Lynn and Guinness 
(2002) and Khodadadi (1997). 

There were some limitations for this research. 
One of these limitations is that some factors effective 
on research results such as economical factors, 
political conditions, global economy mode, and 
regulations were out of the control of the author. The 
Other limitation is that non modification of financial 
lists can affect the research results through inflation. 
Considering the research theoretical fundamentals and 
results, it is recommended that stock exchange and 
accounting organization make some regulations and 
standards for optimized control of managers' behaviors 
for selection among several accounting methods. 
4.3. Recommendations  

After studying the test results of research 
hypothesizes, the following subjects can be considered 
in future research: 
a) studying the informational content of other 
accounting data except extraordinary items such as 
income per share, cash flow of operation. unspecific 
income and …. 
b) Studying income smoothing in firms accepted in 
Teheran stock exchange using other common methods 
such as estimations. accounting methods change, 
transactions scheduling and etc. 
c)  Studying the effect of other items of loss and profit 
list such as exceptional items, stooped operational 
income,… on informational content of net income. 
d)  making comparison between informational content 
of net income and comprehensive income and their 
prediction power. 
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Abstract: The effects of continuous whole body exposure to extremely low frequency magnetic fields (ELF-MF) (50 
Hz, 0.5 mT for 30 days 24 hrs) on cytogenecity, bone parameters and some hematological and biochemical 
parameters were evaluated.Male rats were exposed continuously to ELF-MF for a period of 30 days. The exposure 
effects were assessed by measurements of micronucleus formation, DNA fragmentation and bone parameters. 
Additionally the levels of some liver and blood parameters were calculated. Moreover, osmotic fragility of 
erythrocytes was also considered. Exposure to ELF-MF resulted in a 6.5 fold increase in the micronucleus formation 
and a decrease in polychromatic erythrocytes (PCE)/normochromatic erythrocytes (NCE) ratio, in addition to a 
significant increase in the level ofaspartate transaminase (AST) alanine aminotransferase (ALT), alkaline 
phosphatise (ALP), Magnesium (Mg) and uric acid in serum was observed. However, 0.5 mT ELF-MF was unable to 
cause either direct DNA primary damage or changes in bone parametersand erythrocytes lyses percent.The present 
results provide evidence that continuous exposure to ELF-MF causes micronucleus formation and some 
physiological disturbance but had no effect on DNA structure and bone parameters. Furthermore, the levels of 
glucose, creatinine, cholesterol and the percentage of erythrocytes lyses were not affected. 
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1. Introduction 

In modern society, the use of electricity is so 
widespread that it is impossible to avoid exposure to 
power frequency magnetic fields (MF). Many 
biological effects are observed upon exposure to 
different types of non-ionizing radiation[1]. Such 
effects depend on many factors such as the mode of 
exposure, the type of cells studied, and the intensity 
and duration of exposure. 

An extremely low frequency magnetic field 
(ELF-MF) can induce a number of changes in 
biological systems of living species. Epidemiological 
studies suggest a possible link between ELF-MF 
exposure and clinically recognized medical disorders 
such as leukaemia and many types of cancers [2- 3]. 
Following the two pooled analyses of childhood 
leukemia by Ahlbomet al.[4] and Greenland et al.[5], 
which reported a doubling of risk above 0.3/0.4 
microtesla, IARC 2002 (International Agency for 
Research on cancer)[6] classified magnetic fields as a 
class II B possible carcinogen.The 2002 California 
Report[7] cited childhood and adult leukaemia, brain 
cancer, ALS (Amyotrophic lateral Disease) and 
miscarriage as associated with ELF-MF. 
SCENIHR,[8-9] and Davanipour and Sobel[10] 
introduced reviews that emphasized the risk of 
Alzheimer’s disease upon exposure to magnetic field. 

On the one hand some researchers have reported 
harmful effects arising from alternatingand static 

magnetic fields[11-12]. On the other handextremely 
low frequencyelectromagnetic fields (ELF-EMF) and 
magnetic fields have been used as a therapeutic tool, 
for example, low frequency sinusoidal magnetic 
fields are used for treatment of intractable bone 
fractures, and extremely low frequency for treating 
tumors [13- 14]. Other studies didn't show any effects 
on biological tissues[15]. 

  Since low energy magnetic or 
electromagnetic fields are not known to transmit 
enough energy that affects chemical bonds in the 
molecules it is generally accepted that such fields are 
unable to damage the DNA directly [15]. However, 
exposure to ELF-EMF may lead to the production of 
free radicals that induce alterations in cellular 
processes directly responsible for DNA damage[16]. 
Numerous "In vivo" and "In vitro" studies have been 
investigated with the effort to determine a link, if any, 
between such fields and mutagenesis and to establish 
the possible mechanism of cancer risk. It was 
attempted to define whether 50/60 Hz ELF-EMF as 
generated by high voltage power lines or electrical 
appliances could give rise to in vivo primary DNA 
damage and cytogenetic effects such as chromosomal 
aberrations, sister-chromatid exchanges, or 
micronuclei formation .Some studies concerning with 
exposing human cells to magnetic fields, revealed 
significant increases in micronuclei formation and 
chromosomal aberrations. Moreover, a pronounced 
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effect on cell proliferation and apoptosis took place 
upon such exposure to ELF-EMF [17-19]. 

  The aim of the present work is to study the 
effects of continuous whole body exposure to ELF-
MF (50 Hz,0.5 mT for 30 days) on cytogenecity, 
bone parameters in addition to some haematological 
and biochemical measurements as a step forward to 
spot light on the action of these fields on biological 
systems. 
 
2. Material and Methods 
Animals 

Adult maleWistar rats weighing 160- 180gm, 8 
weeks old, were obtained from the Animal House of 
the National Research Center in Egypt. They were 
maintained for one week in the laboratory for 
adaptation. Rats (10 rats per cage) were housed in 
cages with free access to drinking water and standard 
chow diet. 

All animals' procedures and care were 
performed using guidelines for the Care and Use of 
Laboratory Animals [20]. 

The rats were randomly divided into two groups 
of twenty each: one control (sham) and one exposed. 
The latter group has been exposed to 0.5mT ELF-MF 
for 30 days24 hrs per day. The control (sham) group 
was treated like the exposed group with the sole 
difference that it was not exposed to ELF-MF. The 
two groups were treated equally considering light and 
food. The temperature and humidity were monitored 
continuously throughout the experimental period. 
This ensures that the control and the exposed animals 
were maintained in the same temperature. During the 
experimental period, all animal groups were 
maintained in clean first hand cages under standard 
condition in a separate laboratory which belongs to 
animal care unit. After 30 days of exposure,the two 
groups of rats were sacrificed by decapitation. Six 
rats from each group were used for micronucleus test 
and DNA analysis. Biochemical, hematological and 
osmotic fragility measurements were done by with 
drawing blood samples from another six rats from 
each group. Lastly, other six rats from each group 
were dissected and their femora were isolated, 
cleaned from all soft tissues for bone parameters 
examination. 

 
Experimental Design 

The animals were housed freely in a plastic cage 
in the center of a magnet with a fixed magnetic field 
value at 0.5 ± 0.025mT. The magnetic field was 
generated by a solenoid carrying current of 18 A 
(ampere) at 50 Hz from the main supply (220-230 
Volt) via a variac (made in Yugoslavia). The magnet 
consisted of a coil with 320 turns made of electrically 
insulated 0.8 mm copper wire. The coil was wounded 

around a copper cylinder of 2mm thickness, 40cm 
diameter and 40cm length. The cylinder wall was 
earthed to eliminate the electric field. The magnetic 
field was measured at different locations to find out 
the most homogenous zone inside the solenoid core. 
This was done using the Gauss/ Tesla meter model 
4048 with probe T-4048 manufactured by Bell 
Technologies Inc. (Orlando-Florida USA). The 
animals were exposed by placing the whole cage 
(made of plastic) inside the magnet core.Animals 
from control and exposed groups were kept under the 
same environmental conditions of temperature, 
lightening and feeding. Cleaning and changing water 
and food were done to all animals two times daily. 
The field was switched off during cleaning the cage. 
 
Micronucleus test 

Bone marrow slides for micronucleus assay 
from 6 male rats of each group were prepared and 
stained according to the method described by Schmidt 
[21] using the modifications of Agarwal and 
Chauhan[22]. The bone marrow was flushed out from 
tibias using 1ml fetal calf serum and centrifuged at 
2000xg for 10 min. The supernatant was discarded. 
Evenly spread bone marrow smears were stained 
using the May-Grunwald and Giemsa protocol. Slides 
were scored at a magnification of 1000x using a light 
microscopetype CX31 Olympus (Tokyo, Japan). 2000 
polychromatic erythrocytes per animal were scored, 
and the number of micro nucleated polychromatic 
erythrocytes (MNPCE) was determined. In addition, 
the number of polychromatic erythrocytes (PCE) was 
counted in fields that contained 1000 cells (mature 
and immature) to determine the score of PCE and 
normochromatic erythrocytes (NCE). 

Statistical analysis was performed using the F-
test with help of the software spss-version15 in order 
to compare the score of MNPCE, PCE and NCEfor 
both the control and exposed samples. 

 
Analysis of DNA Fragmentation  

Analysis of DNA fragmentation was measured 
using agarose gel electrophoresis, according to the 
protocol developed by Kasibhatla et al.[23]. 0.5 gm 
homogenized liver and spleen are transferred to 1.5 
ml sterile micro centrifuge tubes. Centrifuge at 200xg 
in an Eppendorf table, top centrifuge for 5min at 4ºC 
and remove supernatant. 20 µl of TES (20mM EDTA 
(ethylene-diaminetetra-acetic acid), 100mM Tris 
(hydroxymethyl-aminomethane), pH8.0, 0.8% (w/v) 
Sodium dodecyl sulfate) lysis bufferwere added and 
mixed with cell pellet. 10 µl ofRNase Cocktail were 
added and mixed well. Incubate for 30-120min at 37 
ºC. 10 µl of proteinase K, were added and incubated 
at 50 ºC for at least 90min. 5µl of 6x DNA loading 
buffer were added and load DNA samples into dry 
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wells of a 1-1.5% agarose gel in TAE (242g Tris 
base, 57.1 ml Acetic acid,100 ml of 0.5 M EDTA, pH 
8.0) buffer containing 0.5 µg/ml ethidium bromide. 
The gel was run at low voltage (i.e., 35V for 4 hours 
or until loading dye has run two-thirds of the way 
down the gel). DNA ladders are finally visualized by 
ultra-violet (UV) light source and documented by 
photography. The gels were analyzed using the 
software: Gel-Pro Analyzer 3.1.The used chemicals 
were purchased from Sigma chemical co. (St. Louis 
MO, USA) 

 
Bone Parameters  

Femora of 6 rats each from control and exposed 
group were used to measure bone minerals 
density(BMD), bone minerals content(BMC) and 
cross sectional area. Bones, after cleaning all of soft 
tissues, were immediately weighed with an automatic 
balance (Sartorius research, USA), to receive wet 
bone weight (WW). Their lengths were measured 
with a digital caliper (± 0.01mm). The BMD, BMC 
and cross sectional area of the whole right femora and 
their diaphysis were measured by dual-energy X-ray 
absorptionmeter (DEXA, Nortand XR.46 version 
3.9.6/2.3.1 made in USA).The X-ray absorption meter 
is routinely calibrated daily. The reproducibility of 
these measurements was established by repeating the 
scans three times, for all samples. The data were 
treated statistically by analysis of variance (ANOVA) 
test. 
Biochemical and Hematological Measurements 

Six blood samples were withdrawn from each 
rat (n=6) for control and exposed groups. Blood was 
collected in tubes containing (EDTA) for 
hematological analysis while others was maintained 
without anticoagulant in order to obtain serum for 
further biochemical analysis.The methods of 
measuring AST (aspartate transaminase), 
ALT(alanine aminotransferase), Ca (calcium), ALP 
(alkaline phosphatase), glucose, uric acid, creatinine, 
cholesterol and hemoglobin were carried out as 
described by Henderson and Moss,[24] Eraslan et 
al.[25]; Tietz,[26] Allston, [27] Dacie and Lewis [28]. 
All the chemicals used for both hematological and 
biochemical measurements were purchased from ELI 
Tech (Paris, France). 

 
Determination of Osmotic Fragility of 
Erythrocytes 

For the determination of osmotic fragility of 
erythrocytes, 6 blood samples were collected from 6 
rats of each group. Blood was collected in 
heparinized tubes and the test was carried out within 
2h of collection at room temperature according to the 
method described in Dacie and Lewis [28]. Fourteen 
test tubes each containing 5ml saline solution with a 

concentration range of 0.0-9.0 gm Nacl/L were 
prepared. Fifty µl of well mixed blood were added to 
each tube and they were incubated for 30 min at room 
temperature. After incubation time, the suspensions 
were centrifuged for 5 min at 1200xg. Then, the 
absorbance of supernatant of each tube was measured 
at wavelength 540 nm using a spectrophotometer 
[6405UV/Vis (ultra-violet/visible) spectrophotometer 
JENWAY England UK)]. The lyses percentage was 
calculated by the relation % of lyses= A 

samples/A100%lysis x 100,where A samples and A100%lyses are 
the absorbance of the hemoglobin released from 
erythrocytes incubated with different concentration of 
saline and that incubated with distilled water (100% 
lysis) respectively.  

 
3. Results  

Table 1 shows the formation of MNPCE, PCE 
and NCE in the bone marrow cells in both control and 
exposed groups. The results show a decrease in the 
formation of PCE and an increase in the number of 
NCE formed in the exposed samples compared to the 
control ones. These differences were statistically 
significant (p<0.05)* 

The results from DNA fragmentation using 
agarose gel electrophoresis technique are shown in 
figure (1). Figure(1) shows that, lane(1) represents 
marker of standard molecular weight, lane(2) 
represents DNA isolated from the spleen of the 
control group, lanes(3,4,5) represent DNA isolated 
from the spleen of the exposed group, lane(6) 
represents DNA isolated from the liver of the control 
group, lanes(7,8,9) represent DNA isolated from the 
liver of the exposed group. The results show that the 
DNA from viable cells stayed on the top of the gel as 
a high molecular weight band. The DNA from 
apoptotic cells formed as a distinct DNA ladder. The 
results do not show any difference between the DNA 
isolated from the spleen and liver of the control and 
exposed groups. 

 Table 2 shows the BMD, BMC and cross 
sectional area of the femora for both control and 
exposed groups. The data revealed no significant 
change in bone parameters of the femora for exposed 
group compared to the intact one.  

 There was no significant difference found 
between bone minerals density of control group 
compared to the exposed one (ANOVA P=0.15), see 
table 2.Also there was no significant change found in 
the bone minerals content gm/cm of the control group 
with reference to the exposed one (ANOVA, P=0.26), 
see table 2. There was no significant difference found 
between cross sectional area of control group 
compared with the exposed one (ANOVA, P=0.27), 
see table 2. 
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 Table 3 shows changes in hepatic enzymes 
(AST),(ALT) and (ALP). The hepatic enzymes (AST 
and ALT) increased after being exposed to the 
magnetic field and table 4 shows some hematological 
data for magnesium (Mg),(Ca), uric acid, Glucose, 
Creatinine, Cholesterol and hemoglobin .The plasma 
magnesium level was significantly higher in exposed 
group compared with control one. In addition serum 
uric acid level is significantly higher in exposed 
group compared with the control one. 

Figure(2) shows the osmotic fragility curves for 
both control and exposed groups. The percentage of 
lyses in erythrocytes is slightly increased for the 
exposed group compared with the control one. The 
error bars represent standard deviation. 
 
Table 1: Effect of ELF- MF on NPCE, PCE and 
NCE formed in bone marrow cellsof six rats after 
30 days of ELF-MF exposure. 
Samples NCE/1000 cells PCE/1000 cells MNPC/2000 

cells 

Control  509 ± 6 491 ± 6 3.5 ± 0.5 
Exposed  558 ± 11 442 ± 11 23 ± 4 
p-value    0.05 0.05 0.05 

Errors indicate the standard error of mean (SEM) for 
N = 6 
 
Table 2: Effect of ELF-MF on bone parameters in 
the right femora of six rats after 30 days of ELF-
MF exposure. 
Samples BMD gm/cm2 BMC gm/cm Area cm2 

Control  0.122 ± 0.002 0.22 ±0.05 1.93 ± 0.40 
Exposed  0.121 ±0.007 0.22 ±0.05 1.93 ± 0.19 

p-value    0.15 0.26 0.23 

Errors indicate the standard error of mean (SEM) for 
N = 6 
 
Table 3: Effect of ELF- MF on the level of AST, 
ALT and ALP in six rats after 30 days of ELF-MF 
exposure. 
Samples AST U/L ALT U/L ALP U/L 
Control  12 ±14 38 ±1.2 749 ±83 

Exposed  160 ±10 55 ±1.7 496 ±33 

p-value    0.05 0.001 0.04 

Errors indicate the standard error of mean (SEM) for 
N = 6 
 
Table 4: Effect of ELF-MF on the level of Mg, Ca, 
Glucose, Uric acid, Creatine, cholesterol and Hb in 
six rats after 30 days of ELF-MF exposure. 
Sample Mg 

mg/dl 
Ca 

mg/dl 
Glucose 
mg/dl 

Uric acid 
mg/dl 

Creatinine 
mg/dl 

Cholestrol 
mg/dl 

Hbgm/dl 

Control 1.5 
±0.06 

7.6 
±0.2 

116 
±7.12 

0.93 
±0.09 

0.5 ±0.06 73 ±4.041 10.93 
±0.03 

Exposed 2.23 
±0.03 

8.1 
±0.15 

127 ±16 1.93 
±0.26 

0.63 ±0.03 74.33 
±10.86 

10.66 
±0.49 

p-value 0.001 0.12 0.55 0.02 0.12 0.91 0.61 

 
 

 
 

Figure (1): Gel electrophoresis of DNA. Lane(1) 
marker of standard molecular weight, lane(2) 
DNA isolated from spleen of control group, 
lanes(3,4,5) DNA isolated from spleen of exposed 
group, lane(6) DNA isolated from liver of control 
group, lanes(7,8,9) DNA isolated from liver of 
exposed group 
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Figure (2): Effect of 0.5 mT, 50 Hz magnetic field 
on the erythrocytes lyses for blood samples from 
control ■ and exposed ● groups. Values are means 
± SD from n = 6 in each group. 

 
4. Discussion 

The present study is concerned with the effects 
of ELF-MF on the formation ofmicronucleus, 
structure of DNA, density and content of bone 
mineralsand some hematological parameters. The 
data indicated that continuous whole body exposure 
of rats to 50 Hz, ELF-MF at a flux density of 0.5 mT 
induced cell toxicity which was observed by a 
significant decrease in both PCE proportion and 
PCE/NCE ratio. In addition to a marked increase in 
the MNPC formation table 1, such effects are in 
agreement with previous study of Nurtenet al. [29] 
who reported the occurrence of bone marrow 
cytotoxicity upon exposure to magnetic field. The 
above results are also considered as an evidence that 
50 Hz ELF-MF 0.5 mT is a possible potent inhibitor 
of mitosis.  

However, ELF-MF has no effect neither on 
DNA damage figure(1) nor on the bone examination 
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made for rats femora table 2. The present data of 
DNA is in consistent with the studies of Milena et 
al.[30] and McNamee et al.[31] who reported that 
there was no significant effect on DNA strand breaks 
upon ELF-MF exposure. Moreover, the percentage 
lyses of erythrocytes for exposed group showed a 
slight increase compared to that of the control one 
(Fig.2). Such increments were considered within their 
normal range indicating that magnetic field exposure 
level in this study, had no marked effect on both 
structure and function of erythrocytes membrane [32]. 

Obvious changes were observed in clinical 
pathology measurements shown in tables 3 and 4. 
Exposing rats to 0.5 mT over a long period of time 
(30 days) produced an increase in Mg level and a 
non-significant increase in the glucose level. This 
might be due to changes in the metabolic rate [33]. In 
addition, there was significant increase in the hepatic 
enzymes of the exposed group. This finding supports 
the suggestion that the exposure to ELF-MF is 
associated with higher levels of oxidative stress and 
formation of free radicals [34, 35]. The lifetime of 
free radicals is very short and their high reactivity and 
the rapid rate of collisions among molecules cause 
them either to recombine or to interact with their 
surrounding within short time of their formation. 
Accordingly, such free radicals can affect some 
enzyme activities. The proportion of radicals reacting 
with biological molecules would increase leading to 
possible adverse effects on cell structure and organs 
function. This is supported by significant changes in 
ALP activity, creatinine and uric acid measurements 
which are considered as evidence on tissue damage in 
the exposed group.  

Literatures on cellular effects of ELF electric 
and magnetic fields were reviewed bySantiniet al.[36] 
who pointed out that the majority of the "In vitro" 
experimental results indicated that such fields induce 
numerous types of changes in cells. Such analysis 
concluded that this myriad of effects on biological 
systems should not be ignored in evaluating human 
health risk. Vijayalaxmi and Prihoda[37] published a 
meta-analysis of data from 87 publications 
concerning genericdamage in mammalian cells 
following EMF exposure. The authors main 
conclusion was that differences between exposed and 
control cells were biologically small although 
statistically significant with very few exceptions. 
 
5. Conclusion 

It was concluded from the present study, that 
continuous exposure to ELF-MF (50Hz, 0.5mT) 
might cause micronucleus formation and some 
physiological disturbance in Wistar rats. The same 
exposure dose might have no effect on the DNA 
structure and bone parameters. It is important to carry 

out more investigations using various cytogenetic 
tests under different experimental conditions to 
definitively resolve the controversy concerning the 
possible genotoxic and cytotoxic risk associated with 
magnetic fields. 
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ABSTRACT: A prevalent method for determining the Bouguer density value as random and independent variable 
from topographic alternations has been introduced by Nettleton algorithm of which casually corrections for example 
in folded Zagros region may be accompanied with unexpected errors as a result of crustal thickening processes in 
southern regions of Iran. Sedimentary sequences in Charak-Namakin anticlines are known as important geological 
units which have been selected for prospecting oil related reservoirs by National Iranian Oil Company (NIOC) in 
2002. Gravimetric datasets have been acquired by NIOC systematic land surveys in a total of 776 stations. The main 
target areas along Charak - Namakin salt domes are located between 54.00 - 54.30 and 27.00 - 28.45 geographic 
longitude and latitudes. Both Asmari (Oligocene) and Pabdeh - Gurpi formations (early Cenozoic) contain limestones 
with gray marls intercalations as potentially valuable facies for hosting of hydrocarbore reservoirs under ascending 
movements of the Paleozoic formations in diapiric systems. Hormoz series (Cambrian) including gypsum and other 
related evaporates play the main roles for oil trapping processes after emigrant volatiles arrive to permeable layers 
nearby brecciated structures. Determining of optimum Bouguer density that is only related to Charak geological 
impressions is an important procedure which associates number of gravimetric anomalies with probable oil trap 
locations. It means that, Bouguer anomalies are comfortable geophysical quantities for density estimations according 
to statistical techniques. Although a linear method such as Nettleton correction can be used to density estimations, 
some abnormal thickening of the crust may increases in topographic disturbances and subsequently causes to 
stochastic behaviors of the gravity values which cannot be interpreted by Euclidean geometry. Therefore, nonlinear 
analyses such as power law functions can be used to calculate the fractal dimensions as non-Euclid variables related 
to self similar peculiarities of the gravimetric values which theoretically assumed to have spatial independencies from 
crustal interactions with heavy masses of the lithosphere. According to Mark and Aronson (1982), a fractal based 
interpretation corresponding to gravimetric anomalous regions has been carried out by applying variance – distance 
logarithmic equation in Free Air and Bouguer georeferred datasets respectively. This research is an attempt to study 
of Brownian surfaces as unique area indicates to cumulative appearances of the gravimetric similarities above Charak 
sedimentary formations. Considering to iteration processes on the log-log plots, some Bouguer anomalies have been 
recognized to be independent from topographic alternations in ranges of 6.44-10.24 Km distances from backgrounds. 
As a result, an averaged density value equal with 2.4 g cm⁄  has been calculated for Charak lithological occurrences 
by stepwise fractal analysis of total density assumptions (1.8-2.4 g cm⁄ ). The fractal result subsequently compared 
with statistical conclusion that is considered ranges of 2.3-2.4 g cm⁄  as optimum density values for Hormozgan 
region after obtaining a new ratio of Bouguer regression versus Bouguer Poisson coefficient (R2P) among estimation 
processes.    
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1. Introduction 
The selected area as a part of Zagros oil province, 
south of Iran in Hormozgan province is located in 
54.00 to 54.30 east longitude and 27 to 28.45 north 
latitude, which is shown in figure1. This region is apt 
for development of hydro–carbon reservoirs in the 
carbonate country rocks due to suitable interior earth 
structure such as numerous dome-shaped facial 
occurrences resulting from the uprising of the 
Paleozoic evaporative sediments (Farmani, 2003). 
The apt areas in the prospecting oil field of Charak-
Namakin consists of lime facies pertained to Aligoson 
(Asmari constituent) and the grey marns of early 

Cenozoic (Pabdeh - Gurpi constituents) and they are 
often situated in the lower part of the anticlinal 
summit of Namakin village (north-West of the map) 
and the Charak salt dome (in the center and east of the 
map). The host rock of oil reservoirs, in many cases, 
has been surrounded by evaporative covering rocks of 
Hormoz series (cambrian) and siltic – marly units 
pertained Aghajari constituent (Farmani, 2003). 
Based on the seisogram evidences (wide band and 
seismic trap), the depth average of Moho in the folded 
Zagros region is 45 kilometers (Kaviani, 2003 ; 
YaminiFard, 2008) and the adjustment of altitude 
difference resulting from structural ups and 
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downs(sequenced anticline and syncline in 
Taphrogeny Cenozoic regime) is necessary for 
gravity corrections. Since the measurement of the 
gravity variations in the host and the evaporative 
covering rocks accompanying it is considered as a 
criterion for investigating the building traps and 
determining the spatial situation of prospecting oil 
reservoirs, the error increase in determining the 
situation of underneath facies makes the probable 
reservoirs un accessible. Therefore, the correction of 
the pattern of anomalies and estimating the density 
resulting from the variation of Bouguer slab for the 
preliminary up of the oil fields (using gravity 
measuring method) seems to be necessary. 
In table1, the spatial position of obtained samples of 
gravity section or profiles accompanied with density 
variations related sediment facies of Charak has been 
included. Based on evidence available, regional 
surface and systematic surveys, paralled with 
discovered profiles L18 – L27, have been conducted 
recording the gravity variations in 776 stations 
(Farmani, 2003). After correcting gravity data, the 
maximum and minimum of Bouguer’s anomaly have 
been calculated to be -24.311mgal and -50.367mgal 
respectively, which enjoys marly- carmnate (the 
maximum amount) and conglomerate formations 
(minimum amount) as far as relative spatial 
correspondence in concerned. In the majority of 
broken regions, cataclastic deformity is observed 
before bouguer’s anomaly reduction. The relative 
density, in different sections of Asmari formation(as 
the host of hydrocarbon  reservoirs) has increased 
compared with other sedimentary units and fluctuates 
remarkably neighboring salt domes and broken 
buildings surrounding the anticline. In the previous 
studies(Telford et al,1990) Nettleton method has been 
used to adjust the effect of Bouguer slab and the 
density of each section has been used in the equation 
of determining Bouguer anomaly at the same time as 
free air and latitude corrections have been recorded. 
Table1 shows that the averaged density value, 
regardless the coefficient of Bouguer slab in anticlinal 
ups  of the region, is 2.21g cm⁄  that is not considered 
of as an exact index for investigating the gravity 
variations in the host stone of oil reservoirs although 
it relatively corresponds with obtained density from 
the lime-marly facies of Asmari formation(2.32 – 
2.36). Similarly, regarding the building ups and 
downs in the underneath units of Charak region, 
applying Nettleton pattern to correct the effects of 

Bouguer slab is not useful(Mark & Aronson, 1984) 
and the remarkable thickness of the crust of this 
region of folded Zagros probably increases the error 
resulting from topographic considerations. Therefore, 
the operations of determining density and measuring 
the anomalies in the oil prospecting field of Charak 
require methods other than that of the variation of the 
crust thickness for the realization of which suggested 
method by Thorarinsson et al (1990) has been used to 
achieve fractal functions with the exponential 
distribution in the self-affinity quantities(gravity self-
similarities).   
 
2. Applicable methodology of fractal functions in 
gravimetric studies  
2.1. Chaos theory and its application in fractal 
measurements 
Theoretically, chaos theory based methods are 
applicable for evaluation of gravity variations in 
prone regions for hydrocarbon reservoirs. In this 
theory, by means of the recursive function concept, 
the distributive index of the quantities will compute, 
and then compare with the edge of chaotic 
environments. Then it will express in the form of 
fractal equations (Turcotte, 1997). In other words, 
variations of geophysical quantities that causes 
different anomalies which be formed in surface 
resulting from field measurements. The differences in 
the surface formations are self-similar components 
and this process is synchronous with quality variation 
of abnormal population from a similar linear process 
to a complex and chaotic one. Prediction of 
populations behavior via traditional (Euclidian) 
methods, in such a component, is very difficult and in 
some cases, impossible. Therefore, on base of 
Turcotte’s suggestion (1997), it is possible to apply 
fractal relations to achieve Brownian Surface as a 
geometric index corresponding to chaotic 
environments and the pattern of nonlinear distribution 
of anomalies. Geophysical components such as 
gravity variations, magnetism, seismography and 
electromagnetic it is possible to use fractal relations. 
It will explain after calculating the coefficient of 
logarithmic functions as fractal dimension. The scale 
independencies of the anomaly, not differentiable 
density function and initial component or pattern of 
similar quantities are three properties of anomalies 
measurement such as gravity variations through many 
fractal methods.  
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Figure1. Geological map of Charak-Namaki region located in Hormozgan province (Farmani, NIOC, 1982). Asmari limestone 
(Olig.) and Gurpi gray marls (Upper Cer.) are the main rock of oil reserves of folded Zagros oil province. 
 
Table (1). Determined density by sampling and physical measurements in Charak region (reported by Farmani, NIOC, 2003) 

 
 
For different spatial extension and undifferentiated 
function caused the similar formation populations, it 
is possible to make a scale-independent quantities to 
take pattern from geophysical variations. According 
to Feiffer & Obert (1889), changing in variables of 
linear process occurs by entering the chaotic status 
and simpler ones (lacking initial component) are 
replaced by iterative components. Practically, due to 
the complexity and ambiguity of the differential of 
chaotic functions, application of statistical parameters 
such as mean and standard deviation is not 

appropriate for self-similar population. In this state, 
the best way is to calculate the fractal dimension of 
self-affinity points to separate similar populations. 
From Euclidian point of view, the appropriate 
dimensional equation for the surface variations of 
anomaly is constant. Based on fractal geometry, the 
appropriate coefficient angle of each surface for 
geometrical dimension is a number between 2 and 3. 
In other word, the variety and mechanism of data 
distribution, makes Brownian normal surface with 
possible maximum iterative quantities. Theoretically, 
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the fractal functions, which have been, adopted from 
specific exponential law relationships. The 
logarithmic characteristic of independent quantities is 
used to determine to range of variables depending on 
distribution. By consideration of two given quantities 
A and C indicates the sets of domain and area of the 
intended function with the exponential coefficient FD, 
it is possible to write the equation1 as:                                                    
A= CFD                               (1) 
The necessary component for converting FD to the 
angle coefficient of fractal line is the application of 
logarithmic coordinates in the equation2 as below: 

Log A=FD Log C              (2) 
The density function plot of Log A Vs. Log C and the 
coefficient angle, resulting from linear observation of 
self-affinity points is shown in figure2. It is obvious 
that the variation of FD coefficient is the reason of 
different population separations from each other and 
the variety of coefficient (FD1, FD2) imply the 
behavioral change of the phenomenon during the 
chaotic occurrences.   

 

 
Figure2. Application of density function and variation of fractal line coefficient in population separations around the turbulent 
environment with respect to trend variation of fractal curve with FD1 and FD2 coefficient lines 
 
2-2. The fractal measurement of surfaces 
anomalies via exponential function of distance-
diffraction 
To investigate the variations of surface anomalies in 
nonlinear methods relying on the variography 
principle of gravity data Mark and Aronson (1984) 
have introduced the following relation: 
 
E [ (Zp – Zq )2 ] = (dpq)2H               (3) 
 
Zp and Zq are the gravity variations (mgal) in the 
points P and Q on the surface anomalies and dpq is the 
horizontal distance (m) between the mentioned points. 
The mathematic expectation, E,  suits distance 
dimension dpq with an exponential function; so: 
 
2H=3-FD                                     (4) 
 
By refer to classical statistics and random variables 
resulting from gravity variance corresponding to 
diffraction concepts in Zp and Zq, the mathematic 
expectation of E [(Zp – Zq )2 ], can be shown as: 

E [(Zp – Zq) 2] = Σ (Zi – )2 /N    (5) 
 

Where Zi is the measurement of gravity component 

(mgal) and  is the mean of gravity intensity (mgal) 
for N surveys different from surface anomalies. The 
obtained result of relations 3, 4 and 5 verify the 
relative-exponential relationship between diffraction 
resulting from gravity variations and the gravity 
distance of effect anomalies affection and 2H variable 
corresponds with FD fractal dimension. Application 
of geo statistical interpolations to establish continuity 
in exploration survey grid is essential component to 
achieve the values of relation 5. By use of logarithmic 
coordinates, the coefficient angle of FD line, which is 
known as diffraction distance fractal equation can, 
expressed as below: 
 
Log Vz = FD Log Dz                   (6) 
 
Log Vz  and  Log Dz  are the logarithms of diffraction 
and gravity distance from the center of anomaly. 
After drawing the function of Log V – Log D, the 
variations of fractal dimension (FD) indicate the 
population tendency to form self-affinity points and 
consequently the appearance of similar component in 
the unit of anomalous surface (Mark & Aronson, 
1984). Therefore, for FD≤1, the surface similar 
components are less likely and indicate the linear 
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process dominancy in the evolution process of the 
population (Turcotte, 1997). In case of 2>FD>1, we 
encounter to transitional status that some values could 
satisfy similar component, but due to shortage of 
spatial distribution of the initial component the 
maximum variations have been observed in the 
ground section and near to threshold of chaotic 
environment, they weaken (Turcotte, 1997). In such 
populations, the emergence of quasi fractal 
characteristics is common. That, in its turn, increases 
the probable achievement to self-similar patterns 
(Mandelbrot, 2002). 
Thus, similar surface variations (Brownian surface) 
are necessary for ideal populations. Formation of this 
level is often accompanied by the dimension 
variations 3>FD>2 (Thorarinson & Magnusson, 
1990). In other words, diffraction-distance equation is 
true for the set anomalies points whose fractal 
dimension is between 2 and 3. In such a continuous 
and definite domain of random variables such as FD= 
{2.01, 2.02,… 2.99}, the surface anomalous is 
desirable status and enjoys the maximum similar 
component. 
Hence, the mentioned equation makes the evaluation 
of surface possible anomalous aiming at the 
recognition and separation of iteration patterns types 
of quasi fractal and chaotic distribution. Figure3 
shows the locus of the Zp and Zq quantities in the 
distance dpq on the supposed isograde curves. Based 
on the proposed methods by Mark and Aronson 
(1984), Thorarinson, and Magnusson (1990), the 
gravity variations between points p and q can be 
calculated by drawing concentric circles and their 
confluence at isograde surfaces. In this study, 
concerning the fractal measurement of gravity data, 
spatial analyst equipped with Arc View-GIS software 
has been used. To produce isograded maps an 
interpolation operations by use of geostatistic 
methods have been performed. The order of intended 
achieve quantities and their substitution in diffraction-
distance logarithmic function (relation 6) are as 
follows: 

1. The geostatistical interpolations through 
Kiriging method aiming at producing 
gridded maps. 

2. Statistical reclassification to normalize the 
variables and extracting the required 
statistical parameters. 

3. Producing random variable including 
quantitative values of surfaceanomalous 
(Km2) and gravity intensity suiting each 
surface (mgal) as geometric and geophysical 
components related to the  Zp ,  Zq , and  dpq  
values (relation3). 

4. Processing and previous stage data 
completion to achieve included quantities in 
diffraction-distance equation. 

5. Soloutin of diffraction-distance equation and 
drawing the diagram of logarithmic 
variations,  Log Vz  versus  Log Dz . 

6. Determination the self-affinity points to 
recognize fractal populations from types of 
quasi fractal and linear. 

7. Calculation of self-affinity points of fractal 
dimension to recognize the anomaly process 
and its comparison to similar quantities 
distribution in fractal population, quasi 
fractal, and linear. 

8. Appropriate Brownian surface recognition 
for gravity distribution in terms of the 
variations of fractal dimension (3>FD>2). 

Mark and Aronson (1984) showed that the self-
affinity points, projected from free air anomaly, 
possess independent gravidity component from the 
effects of isostasy. The gravity distribution at the 
surface of similar quantities (Brownian surface) 
makes it possible to estimate Bouguer density in 
desirable component in lacking topographic effects. 
Therefore, diffraction-distance equation examines the 
locus of anomalies accurately regardless the altitude 
ups and downs and reduces the error of Bouguer slab 
corrections. 
Similarly, achieving self-affinity points projected 
from Bouguer anomaly and solving the diffraction-
distance equation for different densities, the diagram 
of the variations of fractal dimension versus density 
can be plotted and it is the turning point of the 
function indicating Bouguer density value with the 
minimum fractal dimension in the Brownian surface. 
To determine Bouguer anomaly corresponding with 
density variations, the following relation is used: 
 
B new = Bold + (ρnew – ρold ) (0.32562-0.0419h)       (7) 
 
 Bnew  and  Bold : known and unknown Bouguer 
anomaly (mgal), ρold  and ρnew : old and new densities 
(g cm⁄ ) based on the station altitude variations from 
the base surface of h (m).  
 
3. Determination of Bouguer density in Charak 
area 
According to Farmani (2003), after essential required 
corrections on 776 available systematic land surveys 
in Charak Geophysical Information System (CGIS) 
with a given average density (ρ = 2.3), the Bouguer 
anomaly values have been interpolated. The following 
relations have shown the calculation procedures of 
density concerning some gravimetric stations in 
Charak region: 
 
 

S  , S  and S : 
ps  =  (Free Air S  −  Bouguer Anomaly S )/0.0419h =  (−42.868 + 48.099)/2.274 =  2.3 

ps = (Free Air S −  Bouguer Anomaly S )/0.0419h =  (−41.367 + 44.942)/1.554 = 2.3   
ps = (Free Air S  –  Bouguer Anomaly S )/0.0419h =  (−39.889 + 40.738)/0.369 = 2.3 
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Where ps , ps , and ps  are the calculated 
density (gr/cm3 ) in the gravimetric stations numbered 
46, 129, and 591 respectively as it is observed, using 
tree quantities of free air, Bouguer anomaly (before 
topographic correction), and the altitude of 
gravimetric station, the averaged density obtained for 
the region under study is  ρ =2.3 gr/cm3 that is the 
very  ρ old in the relation (7). Replacing ρold by  ρnew , 
we can achieve a different pattern from the variation 
of Bouguer anomaly (Bnew)  in Charak-Namakin area. 
So, if we consider the interval of density variations 
originating from the variety of the formations to be 
from 1.80 to  ρ =2.50, numerous quantitative concepts 
from the index of gravity variations can be inferred 
that, in turn, cause a lot of ambiguities in the 
interpretation of spatial situations of apt formations 
(containing oil reservoirs). Therefore, determination 
of the optimum density value by nonlinear methods 
and fractal equations to achieve independent gravity 
variations from the structure of ups and downs wills 
something unavoidable. 
By attention to this point that the gravity variations of 
Charak region are related to various sedimentary units 
and the structure phenomena in the oil prospecting 
territory of Zagros, the error increase in calculating 
Bouguer density causes an inaccurate approximation 
of the anomalous status and consequently an unusual 
interpretation of the spatial situation of oil traps. In 
other words, the component of oil and probably gas 
reservoirs exploration in subsurface units of Charak 
anticline is the known Bouguer slab variation 
patterns.  By separating it from the residual gravity 
remains known as apt formations (focusing on Asmari 
lime). On base of the fractal dimension variations, the 
mentioned method has been used to gain this 
important Bouguer correction.  
 
3-1. The effect of Isostasy on the variations of free 
air gravity 
Free air anomaly under the diffraction-distance 
equation is the first step of gravity data processing. It 
should be executed in a certain distance from similar 
distribution surface of gravity field, to recognize 
independent quantities from the mantle isostasy 
(Brownian surface). Based on figure4, gravity strain 
resulting from the projection of Cenozoic sediments 
distant from the Charak-Namakin domes behaves 
dually. A part of it has accompanied the emergence of 
the surface of similar variations (fractal population 
with the dimension of FD=2.08) and the other part 
has been influenced by the ups and downs of the 
region (chaotic population with dimension of 
FD≠2.08). In other words, the self-affinity points, 
resulting from free air variations, indicate the gravity 
distributions of similar characteristics and the 
iteration in gravity initial component will be 
independent from anomaly scale. That is, the points 
situated in 2.86 – 15.32 kilometer distance from 
background limits and the appearance similar 
quantities in Brownian surface simultaneously divide 
the variations of gravity field in Charak-Namakin area 
into two populations with nonlinear distribution 

patterns. Among these populations, only the self-
affinity points with the line coefficient of 2.08 are 
pertained to Bouguer slab and are proposed to 
calculate Bouguer anomaly. The obtained results from 
testing the free air variations through diffraction-
distance equation verify that: 

1. Due to crust thickness and gravity essence 
variation, particularly when the distance is 
more than 15 and less than 2 kilometers, 
Nettleton’s pattern is not allowable. It means 
that topographic corrections in Charak-
Namakin area are necessary, because it 
causes diagonal increase in spatial situation 
of the anomalies estimation. 

2. Exponential distribution of gravity and its 
relation to the appearance of similar 
components that enjoy field measuring scale 
independency of the quantities add to the 
priority of nonlinear methods such as fractal 
functions. 

3. Density function resulting from diffraction-
distance equation includes two populations, 
fractal (self-affinity points in the threshold of 
chaotic environment with the dimension of 
FD=2.08) and non fractal (scattered points 
with angle coefficient of FD≠2.08). 
regarding the number of similar quantities 
and the range of their effect in the surface of 
gravity distribution it is possible to use the 
self-similar characteristics of gravity field to 
achieve the pattern of Bouguer slab 
variations and decrease topographic effects. 
 

3-2. Nonlinear distributive pattern originating 
from Bouguer anomaly 
After conduction test of free air anomaly and 
recognizing independent gravity variations from 
station altitude effects, diffraction-distance equation 
has been used for Bouguer anomaly with the averaged 
density of  ρ =2.3 which is shown in figure5. 
According to this figure, Bouguer threshold limit is 
accompanied by low self-affinity points (low 
correlation) in quasi fractal population with the line 
coefficient of FD<2, and similar quantities, by settling 
in the Brownian surface and keeping self-similar 
component (fractal dimension of FD=2.45) appear. 
The distance effect of self-affinity points has been 
estimated to be 6.44 – 10.24 kilometers from the 
anomaly threshold. In this distance the non diagonal 
approximation concerning density quantity, regardless 
the altitude effects and the variations due to the 
folding of Cenozoic sediments (the host of oil 
reservoirs in south Zagros) is possible. The iteration 
index of initial components is weakened and chaotic 
behavior (unpredictable) and will be observed in the 
variation pattern of Charak-Namakin Bouguer slab. It 
means a light correlation in the extreme points of the 
population (FD ≠ 2.45). Therefore, density 
determination through measuring of Bouguer slab 
variation is possible only in the limited distance of the 
gravity cointensity surfaces. So, to achieve reliable 
results, the calculation of Bouguer statistical 
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parameters in terms of gravity variations of the region 
is necessary (ρ =1.80–2.50). 
 
3-3. Density determination by classical statistics 
To determine Bouguer slab density in the Charak 
area, common statistical methods (Manley, 2004) has 
been used to calculate measures of central tendency, 
diffraction and comparing statistical tests via relative 
variables, which is shown in table (2), which is 
obtained by combination of relation (7) with excel for 
776 gravity data. The maximum and minimum of 
density are 2.5 and 1.8 g/cm3 respectively. The given 
information in table (1), showed the obtained density 
2.32 from Asmari’s formation and 1.78 from those of 
Bakhtiari. The applied statistical procedures in this 
study include calculation of Pearson coefficient and 
determination of obtained skewness from Bouguer 
anomaly distribution against the altitude variation of 
gravity points and its true limits are -1<p<1. In the 
case that Pearson coefficient is zero, the distribution 
of variables is quite normal, but in the cases that 
Pearson Coefficient is not zero, its sign determines 
the skewness direction with positive for skewing to 
the right and negative for skewing to the left. 
Regarding the obtained variations for Pearson 
coefficient, the maximum skewness relates to the 
anomaly resulting from the density of 1.8 g/cm3 and 
the minimum one does to the anomaly from the 
density of 2.5 g/cm3. Also, by computing the 
correlation between the variations of Bouguer 
anomaly and the altitude of surveyed gravity points, 
the necessary values for the statistical measurement of 
geophysical component (gravity and density) have 
been obtained and compared with the geometric 
variables of the region (altitude and topographic 
variation). Hence, a new defined relative variable, 
R2P in table (2), has been used to measure linear 
regression of data in terms of their Pearson coefficient 
variation. 
R2P is a relative variable with the continuous domain 
between 0-1 where R2P = 0, R2P=0.5 and R2P=1 have 
different concepts in terms of the relationship 
between the quantities R2 (data squared correlation) 
and P (Pearson coefficient). The proposed relation for 
calculating this quantity to examine Bouguer anomaly 
variation is as follows: 
 
R2P = [Reg. (B vs.∆ h)] / [Pearson (B vs.∆ h)]           
(8) 
Where  R2P  represent the indented statistic (without 
unit) and the expressions Reg. (B vs ,∆h) and Pearson 
Coef. (B vs.∆h) have been included for the 
calculation of the correlation coefficient of regression 
and Pearson of Bouguer anomaly (B in terms of mgal) 
respectively versus the altitude variation (∆h in terms 
of meter) of the region under study. It is important to 
note that in the present study, the inferred concepts 
from R2P variation have been interpreted merely to 
study gravity variation and its relationship with the 
Bouguer slab density of Charak area and the author 
does not assume any responsibility concerning the 
similar surveys of geophysical quantities. 

As mentioned before, R2P is determining the type and 
value of the correlation between  R2 and P that can be 
calculated in the forms of linear regression coefficient  
R2 (R2P). As shown in table (2), the anamoly 
correlation of Pearson coefficient and linear 
regression is 0.96 which indicates significant 
relationship between  R2 and P. It means that a direct 
relation between the anomaly skewness and Bouguer 
slab variation is available in studied area. In other 
word, increasing the anomaly skewness causes the 
increases on the same direction of the altitudes of 
gravity stations and the residual gravity field is 
affected by the structure ups and downs. Similarly, as 
the skewness of anomalies decreases, the direction of 
altitude variation towards the phenomena resulting 
from Bouguer slab variation weakens and the residual 
gravity will relatively be independent from 
topographic effects. Accordingly, R2P estimates no 
diagonally due to the density variation of the studied 
region and R2P =0.5 provides the best choice for 
determination of statistical procedure. 
Considering  R2P =0.912 in table (2), the correlation 
between Bouguer slab variation and the altitude of 
investigated points is more than what has been 
expected and despite the acceptable skewness of 
gravity data, selecting density of 1.8 as an 
independent quantity from altitude effects of the 
region is not right. This is true for the densities 1.9 to 
2.2, but R2P =0.602 and R2P =0.416 considering the 
approximation of the proportion 1.2, the suitable 
component for the separation of Bouguer slab 
variation from topographic variation is provided and 
following from this, the densities 2.3 and 2.4g/cm3 are 
proposed as the desirable choices. The final quantity 
of table (2) is R2P =0.159 that, despite the very low 
correlation between anomaly and altitude variation of 
the stations, lacks the necessary criteria for choosing 
the optimal density due to lowness of Pearson 
coefficient.  
Although, statistically, the comparison of the density 
2.3 with 2.4 is a suitable estimator to measure 
Bouguer slab variation in Charak area. Based on the 
proposed nonlinear method in this study the optimal 
density is selected and focusing on fractal functions. 
It is necessary to point that there are some 
considerations, regarding the measurement of initial 
components and knowing iteration patterns, which 
theoretically relate to scale independent quantities and 
enjoy enough accuracy in evaluating geophysical 
variables (Mandelbrot, 2006). 
 
3-4. Density determination by fractal method  
The assumption of using fractal method is the 
nonlinear distribution evaluation of gravity data 
within exponential functions (Torcutte, 1997) that 
previously has been referred as diffraction-distance 
equation (relation6). Due to sedimentary facies and 
density variation in apt formations of the region, 
Bouguer anomaly has been calculated (relation7) for 
different densities (1.8 to 2.5) and interpolated using 
kriging method. In this way the steps of achieving the 
Zp ,Zq , and dpq variables (relation 5) have been 
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iterated for each variation in the average density of 
the region and the results have been used to draw 
fractal functions. Figure6 shows the resulting 
diagrams from diffraction-distance fractal functions in 
different densities (1.8 – 2.5). Similar to figure5, the 
coexistence of similar quantities (self-affinity points) 
has caused different population to appear and fractal 
dimensions with the variation of Brownian surface 
(2<FD<3) have made it possible to recognize 
Bouguer anomaly while being independent from 
altitude variation of the region. As it is observed, the 
maximum fractal dimension pertained to Bouguer 
slab variation has been in the density of 1.9 g/cm3 and 
its minimum belongs to the anomaly resulting from 
density of 2.4 g/cm3. Based on proposed method by 
Mark and Aronson (1984), if we contrast fractal 
dimension variation with density variation, a second 
grade quasi function will be obtained over which the 
locus of optimum density will coincide yield the point 
of the function. Therefore, in the anticline of Charak 
region the density of 2.4 g/cm3, because of FD 
min=2.11, has been selected as an independent 
quantity from the structure ups and downs Bouguer 
slab which is pointed in figure 7. 
The comparison results of classical statistics with 
fractal method (table2) confirms the idea that the 
selection of 2.4 g/cm3 density goes along with the 
simultaneous reduction of R2 and P correlation 
coefficient and it creates a suitable situation for the 
independency of Bouguer slab density from the 
topographic variation of the region. So, assuming 
0.4≤ R2P ≤0.5 as a criterion for measuring the 
statistics that fit the optimized Bouguer anomaly, the 
relationship between statistical data and the results of 
fractal investigation is verified. Thus, using statistical 
methods, Bouguer slab density in the Charak area is 
approximately estimated to be between 2.3 and 2.4 
g/cm3 and achieving nonlinear distribution in the 
gravity field (fractal method), ρfinal=2.40 g/cm3 is 
proposed as the optimized averaged density. 
 
Conclusion 
By Introducing statistical methods and application of 
diffraction-distance equation to determine Bouguer 
slab density in the Charak area, the present study 
investigated the results of each section and just the 
most important ones are reported as follows: 
 Investigating fractal distribution of the gravity 

data aiming at evaluating Bouguer slab variation 
in the Charak-Namakin area, due to using 
similar quantities and focusing on self-similar 
features resulting from field measurement, 
makes it possible to estimate density, 
independent from structures ups and downs, 
enjoying accurate results based on the statistical 
parameters if compared Nettleton’s correction 
pattern. 

 In this study, Bouguer slab variation of Charak 
has been evaluated using classical statistics and 
fractal method separately and the results have 
been compared with the R2P values, which 
0.4≤R2P≤0.5, as a suitable choice has been 

proposed to select the average density of the 
region. 

 In the statistical measurement of the data, R2P 
has been used as a criterion to evaluate Bouguer 
slab variation of Charak and after examining the 
assumed quantities of 1.8 to 2.5 g/cm3, the 
regional average density of 2.3 g/cm3 has been 
estimated by 0.1 approximations.  

 In fractal method, using diffraction-distance 
equation, a new method was introduced to 
investigate gravity field variation. In this 
equation achieving the dimension of FD≥2 
indicates the presence of similar components in 
the Brownian surface that, in their turn, are 
related to the appearance of the iteration 
patterns in the anomaly surface and indicate the 
gravity field variation in the threshold of chaotic 
environment. 

 This study has made Mark and Aronson’s 
proposed method (1984) possible to investigate 
Bouguer variation in terms of various densities 
and has used the results to obtain the Bouguer 
slab effects of the Charak region. Therefore, an 
optimized component to use the spatial analyst 
of Arc view GIS has been developed and 
increasing of the accuracy in the approximation 
of geostatic data consequently was experienced. 
The result of such a process is achieving the 
value of 2.4 g/cm3 as Bouguer slab density in 
the Charak-Namakin area. It is also expected 
that Bouguer anomaly originates from the 
density of 2.4 independent from structure of ups 
and downs of Zagros and geometrically enjoys 
enough surface for self-similar gravity to 
appear. 

 The exponential function resulting from free air 
variation (figure 4) verifies that the resultant of 
the gravity force in Charak-Namakin area has 
been in the distance of similar components 
(from 2.88 to 15.32 kilometers) independent 
from mantle isostasy and out of this distance it 
influenced by the structure of ups and downs of 
Zagros. Therefore, allocating the density of 2.3 
or 2.4 g/cm3 is of spatial limitation and unlike 
the common methods (Farmani, 2003), it 
requires fractal considerations to interpret the 
behavior of the gravity field. 

 The exponential function resulting from the 
behavior of Bouguer anomaly (figure5), verifies 
that variation independent from structure of ups 
and downs in the Charak area has been observed 
only from 6.44 to 10.24 kilometers from the 
anomaly threshold and in other areas it has been 
affected by topographic factors. Similarly, using 
various densities (1.8 to 2.5 g/cm-3) have caused 
numerous distances and consequently the 
appearance of some variations in process of 
anomaly distribution. This method, unlike the 
common ones (Farmani, 2003), requires using 
nonlinear pattern to determine Bouguer slab 
density by fractal method. 
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 Drawing the Bouguer vs variation of fractal 
dimension (figure7), implies that the proposed 
pattern by Mark and Aronson corresponds with 
the gravity findings in the Charak region. 
Accordingly, the quantity FDmin=2.11 lies at the 
yield point of the function and it will be the 
estimator of no diagonality from the average 
density of the region (ρfinal =2.4). Also, 
determining density by fractal method 
corresponds with the variation of 0.4≤ R2P≤0.5 
and the probability of achieving intended 
results, after the interpolation of gravity 

variation (via geostatistic methods), increases. 
Thus, if maximum and minimum of points of 
the anomaly are calculated using kriging method 
and taking into account that geometric index 
included in the survey grid of gravity data, the 
limits of anomalies correspond with the effect 
distance of free air variation and the residual 
gravity, in some sedimentary formations, will be 
independent from topographic effects. Such 
regions are recommended for further 
discovering activities aiming at achieving 
extended oil reservoirs in Charak-Namakin.                          

                                                                                                                                                                                         

 
Figure3. Applied geometrical values of diffraction- distance fractal equation with 5 mgal Contour line difference (Thorarinsson & 
Magnusson, 1990) 
 

 
Figure4. Variation of diffraction- distance fractal equation for free air anomaly in Charak region 
 



Life Science Journal 2012;9(4)                                                                 http://www.lifesciencesite.com 

1922 
 

 
Figure5. Diffraction-distance fractal function for variation of anomaly in Charak-Namakin region (assumed density 2.3) 

 
Table (2). Required statistical indices for comparison of Bouguer anomaly with different densities in Charak area 

 
 

 
Figure6. Diffraction-distance fractal function for densities between 1.8 to 2.50 in Charak-Namakin region 
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Figure7. Bouger anomaly vs. resulted fractally dimension from sedimentary formation densities in Charak-Namakin area 
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Abstract: A dual mode re-configurable Delta Sigma Modulator (DSM) for ultrasonic applications is presented in 
this article. The proposed modulator handles two operating modes: B-mode and Continuous Wave (CW) Doppler 
mode. For B-mode operation a low pass modulator was designed which was modified by Noise Shaping 
Enhancement (NSE) technique. It achieves 71.7 dB (Signal + Distortion) to Noise Ratio (SNDR) and 80 dB 
Dynamic Range (DR) over 5 MHz signal bandwidth. For CW Doppler mode a band pass DSM was implemented 
which was modified by NSE technique. The simulated SNDR of the band pass DSM is 117 dB and DR of 100 dB 
with a signal bandwidth of 200 KHz. The most attractive feature of the proposed modulator is sharing most of the 
many building blocks between the low pass and band pass modulator and reducing the active blocks using the NSE 
technique. 
[Charmin A, Honarparvar M, Aghdam E.N. A Novel Dual Mode Reconfigurable Delta Sigma Modulator for B-
mode and CW Doppler Mode Operation in Ultra Sonic Applications. Life Sci J 2012;9(4):1924-1929] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 291 
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1. Introduction 

Nowadays, most ultrasonic imaging systems 
are still limited for us therapeutic bureaus thanks to 
their massiveness, power consumption and high cost. 
The tendency of the conventional digital beam 
formers employing phased rotation and interpolations 
to the complexity causes them could not be integrated 
inside the ultrasonic probe. Also, using the high 
performance and expensive cable for transmitting the 
analog signal between ultrasonic transducer and 
beam formers is inevitable. Analog to digital 
converters (ADCs) are critical building blocks of 
front-end ultrasonic receivers. Phased-array 
ultrasonic imaging is a favorable application for delta 
sigma converters where overall analog hardware can 
be simplified in place of increased digital signal 
processing complexity [1]. 

The main reasons cause DSM is known as a 
best candidate are: first, since design for phased array 
ultrasonic imaging, 128 channel are sampled to 10 bit 
resolution, therefore linear operation on 128 channel 
with single bit stream are easier than on 128 channel 
with 10 bit. Second, time delaying each channel for 
beam steering is almost trivial for highly over 
sampled signals [1]. 

Surprisingly few multi modes DSM for 
ultrasonic applications have been reported in the 
literature to date. Norman reported a DT band pass 
DSM. The modulator shows 84dB SNDR over 2.5 
MHz bandwidth at the center frequency of 5 MHz 

[1]. Another programmable band pass DSM with 200 
kHz bandwidth by Qin et al. is designed in 0.18 µm 

CMOS process. It shows 74 SNDR [2]. Most recently 
Song et al. presented a dual mode DSM. It achieves 
56.74 SNDR over 5 MHz bandwidth for low pass 
DSM and 115 dB over 200 kHz for band pass 
modulator [3]. As stated in the previous findings, 
decreasing the power consumption without losing the 
performance of the modulator is the main challenge. 
In this article, we will describe a dual mode re-
configurable DSM that can be used in ultrasonic 
applications. The aim of this research is concentrated 
on several important points: reducing the active 
blocks without losing the performance and 
integrating two DSM on a single chip.  

Design and simulation of a dual mode DSM 
for ultrasonic applications is considered in this article 
that is organized as follow: section 2 describes 
system architecture design of re-configurable dual 
mode DSM for ultrasonic applications. Numerous 
none-idealities are investigated in section 3. 
Simulation results are discussed in section 4 and 
eventually section 5 gives conclusion. 
 
2. System Architecture 

Step by step design of dual mode re-
configurable DSM is considered in this section to 
achieve a best topology for our aim. The reasons for 
using low pas modulator for B-mode and band pass 
modulator for CW mode will be explained and the 
advantages of low distortion swing suppression 
topology will be described afterwards. A NSE 
technique will be investigated in both low pass and 
band pass modulators and eventually proposed dual 
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mode reconfigurable DSM for ultrasonic application 
will be designed.  
 
2.1. Low Pass vs. Band Pass 

There are some important considerations in 
the designing of DSM as a part of the ultrasonic 
beam formers for B-mode and CW Doppler mode. B-
mode scanning is used to detect back scatter from 
surfaces and CW-mode detects Doppler shift due to 
blood flow. The ultrasound signal is centered at 3.5 
MHz. For B-mode operation, 8 bit resolution is a 
minimum requirement for digitizing the ultrasound 
signals. Therefore, if a low pass DSM is employed 5 
MHz signal bandwidth is sufficient for our purpose. 
In CW Doppler mode, the resolution of signal per 
channel with 200 KHz bandwidth is about 18 bit. As 
a result the relatively low resolution DSM for B-
mode cannot be reused in CW Doppler mode. In the 
case of CW Doppler mode operation, ultrasound 
instrument should use a separate analog beam former 
followed by a high resolution ADC. On the other 
hand, numerous converters are needed for multiple 
channels in the beam formers, resulting in increased 
circuit complexity, power consumption. Re-
configurability is a solution to achieve a flexible 
circuit that can be integrated in the single chip. With 
the mentioned considerations, a band pass DSM will 
design for satisfying the CW Doppler mode. As a 
result, noise shaping can be programmed between a 
band reject function for B-mode scanning and a notch 
function for CW mode scanning.  

 
2.2. Topology Selection 

Low distortion swing suppression topology 
is selected because of several important reasons. First 
of all, the NTF is not affected in this topology and the 
integrators do not process the quantization noise. As 
a result the analog building blocks can be 
implemented with relaxed requirement. Another 
advantage is that one Digital to Analog Converter 
(DAC) is required in the feedback loop so that the 
complexity can be reduced significantly [4].  

 
2.3. Noise Shaping Enhancement Technique 

Reducing the power consumption for every 
application is one of the most challenges in analog 
design. To achieve the better power efficiency, 
reducing the number of integrators and resonators can 
be a solution. A Noise Shaping Enhancement (NSE) 
technique has been reported that yields a higher order 
noise shaping with less number of integrators and 
resonators [5] [6]. We briefly explain this method for 
both low pass case and band pass case. In the low 
pass case, the DSM increases the noise shaping 
performance from Lth order to L+1 th order by 
extraction the quantization noise and injection of 

quantization noise into the loop filter with one delay 
cycle. The NSE technique does not change the Signal 
Transfer Function (STF) of the modulator and the 
stability of the modulator preserves. Figure 1 shows 
the block diagram of the NSE-DSM. According to 
Figure 1, if the noise shaping transfer function (NTF) 
of conventional modulator and G (z) define by the 
following formulas: 
 

  1(1 ) LNTF z z  
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The Noise Transfer Function of NSE-DSM 
can be written as following: 
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Figure 1. Block diagram of Noise Shaping 

Enhancement DSM 
 

Therefore the order of modulator will be 
effectively increased just by adding some passive 
capacitors and switches. Band pass DSMs operate in 
much the same manner as low pass DSM. Most of the 
designs for band-pass modulators can be derived in a 
similar way as the designs for low-pass modulators. 
For instance, applying the transformation Z-1→ –Z-2 

to a low-pass modulator, the zeros of H (z) would be 
mapped from DC to ±π/2. NSE technique can be 
applied to increase the noise shaping performance for 
band pass DSM. It can be easily proven that the order 
of band pass DSM will be effectively increased by 
two [7].  

 
2.4. Proposed Re-configurable DSM 

With the previous considerations, the 
proposed dual mode re-configurable DSM structure 
is depicted in Figure 2. It is observed that this 
topology is based on a 2nd order feed forward low 
pass DSM and 4th order feed forward band pass 
DSM. The gray box illustrates the tunable 
characteristic of the proposed modulator. Switching 
between modes can be done through a controller is 
designed to generate bits S [2:0] on basis of two input 
bits in [1:0]. The trust table of the mode controller is 
shown in Table 1. 
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Table 1: Trust table of mode controller 

In0 In1 S0 S1 S2 
Order 

of 
DSM 

Topology 

0 0 0 0 0 2 
Conventional low pass 

DSM 

0 1 1 0 0 4 
Conventional band 

pass DSM 

1 0 0 1 0 3 
Proposed NSE low 

pass DSM 

1 1 1 0 1 6 
Proposed NSE band 

pass DSM 

0: closed, 1= open 
 

As stated before, NSE can be done by G (z) 
= Z-1 for low pass modulator and G (z) = Z-2 for band 
pass modulator. Furthermore, in order to realize an 
adjustable NTF, a transfer function with tunable 
coefficients λi and mode controlling switch Sj is 
utilized to implement the programmable polynomial 
Z function. The output transfer function of the 
proposed modulator can be written as following: 

 

    ( )( )proposed adjY E zz X z NTF z 
 

 
In which X (z) is the input signal, NTFadj is 

the adjustable NTF and E (z) is the quantization 
noise. It is obvious, because of the feed forward path 
from the modulator input to the input of the 
quantizer, Signal Transfer Function (STF) shows a 
smooth response. But the most important part of the 
above formula is the NTFadj that will be investigated 
more. According to Figure 2 the NTFadj is given by: 
 

  0 0

2
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Where NTFLP is the conventional 2nd order 

low pass NTF defined by (1-Z-1)2, NTFBP is the 
conventional 4th order band pass NTF defined by 
(1+Z-2)2, λi (i=1, 2) are the tunable coefficients, Sj 
(j=0, 1, 2) are the mode controlling switches and 
eventually N (z) is a transfer function in the form of 
Z-1. The trust table shown in Table 1 and the values 
for tunable coefficients allow the structure to support 
dual mode application such as low pass modulator for 
B-mode and band pass modulator for CW Doppler 
mode. Considering the B-mode mode as an example, 
then if in0 in1=01 the switches S0, S2 are open and S1 
is closed. With this setting parameters the overall 
NTF is given as (1-Z-1)3 which demonstrates that the 
NTF of the reconfigurable modulator is a 3rd order 
function. Based on a theoretical SNR estimation a 3rd 
order function is sufficient in providing the 
performance required for B-mode operation assuming 
that an OSR of 20 is used. Depending on the states of 

the switches Sj (j = 0, 1, 2), the CW Doppler mode is 
also be programmable. 

 
Figure 2: Proposed Dual Mode Reconfigurable DSM 
 

In the proposed dual mode DSM, the 
integrators (in B mode operation) and resonators (in 
CW Doppler mode) just process quantization noise 
therefore their performance requirement can be 
significantly relaxed, as well. 

 
3. Circuit Non-Idealises Investigation and 
Analysis 

To avoid the SNDR degradation in the 
design of DSM, the structure is needed to be 
optimized a numerous set of parameters including the 
analog building blocks requirement. Hence, 
behavioral simulations were done using a set of 
SimulinkTM models in MATLAB SimulinkTM 
environment. Based on SIMULINK models, it was 
possible to include several non-idealities, such as 
finite DC gain, finite gain bandwidth, slew rate, 
thermal noise and output swing [8]. 

In contrast with the system level, the DC-
gain of the integrators/resonators is not infinite 
because of the circuit constraints. In fact, the finite 
DC-gain of the integrators/resonator leads to a shift 
of the integrators/resonators poles so the overall 
transfer function will change. To investigate how the 
finite DC-gain can effect on the performance of the 
modulator, the degradation of SNDR as a function of 
finite DC-gain is plotted in Figure 3 for both B-mode 
and CW Doppler mode. Based on these results the 
minimum DC-gain of OTA’s to avoid the SNDR 
degradation is 20 dB. Also, as shown in Figure 3 the 
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proposed modulator is less sensitive to finite DC-gain 
than the conventional one.  

 
(a) 

 
(b) 

Figure 3. SNDR vs. Op-Amp DC-gain for B-mode 
(a), CW-mode (b) 

 
Gain Bandwidth (GBW) limitation causes 

the non-ideal transient response within each clock 
cycle. Thus producing an incomplete charge transfer 
to the output at the end of the integration period. The 
finite GBW produces harmonic distortion reducing 
the overall SNDR of the DSMs. On the other hand 
Slew Rate (SR) has the same effects on the 
performance of the DSM. In this design, finite GBW 
and SR are modeled through a user defined function 
as shown in equation below. Figure 4 and 5 show the 
SNDR versus finite GBW and SR [8]. According to 
these curves an OTA with 50 MHz GBW and at least 
380 V/µs SR should be selected in order to preserve 
the SNDR requirement. 
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Low-voltage and low power design in mind 
key OTA parameters have been set with strict 
limitations. As an example the saturation voltage of 
the OTA is set to 0.8 V. With reference to typical 
low-voltage implementations the remaining 
parameters are specified with similar restrictions. 
 
 

 
(a) 

 
(b) 

Figure 4. SNDR vs. Op-Amp GBW for B-mode (a), 
CW-mode (b) 

 
(a) 

 
(b) 

Figure 5. SNDR vs. Op-Amp Slew Rate of first 
integrator/resonator for B-mode (a), CW-mode (b) 

 
Output swings of the integrators/resonators 

are also investigated, and as shown in Figure 6, the 
proposed dual mode re-configurable DSM has a low 
output swing which makes the structure suitable for 
low supply voltage circuit integration.  
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(a) 

 
(b) 

Figure 6. Output histogram of integrators/resonators 
for B-mode (a), CW-mode (b) 

 
Even though in the system-level simulations 

it was designed that an ideal external clock signal is 
used to control the switched capacitor circuits, in 
circuit level clock jitter effect lead to the decrease of 
SNDR[7]. The sampling jitter effect on the modulator 
SNDR is plotted in Figure 7. 

 
(a) 

 
(b) 

Figure 7. SNDR vs. Sampling Jitter for B-mode (a), 
CW-mode (b) 
 

The root locus analysis method has been 
used to find the optimal coefficients for the 

maximum SNDR while maintaining stability. The 
selected coefficients are a1 = 1, a2 = 1, a3 = 2, b1 =1, 
c1 = 1and c2 = 2 for the modulator which is 
illustrated in Figure 2. When the simulation results 
for the conventional band pass DSM is compared 
with the results for the proposed DSM a vivid 
performance improvement is seen. 

 
4. Simulation Results 

System level simulations for the designed 
dual mode reconfigurable DSM were performed 
using MATLAB SimulinkTM. The output power 
spectral density in B-mode is shown in Figure 8. In 
B- mode the sampling frequency is 200 MHz and the 
input signal is 3.5 MHz/0.9 V. A sampling frequency 
of 200 MHz and an input signal of 3.5 MHz/0.9 V 
have been used in CW Doppler mode as shown in 
Figure 9. The MATLAB simulations show that a 
SNDR of 71.7/115 dB can be achieved in B and CW 
modes respectively. Figure 10 presents the simulated 
SNDR versus input signal amplitude, for B-mode and 
CW Doppler modes. Simulation results show a peak 
SNDR of 71.7 dB@-3dBFS in B-mode and a peak 
SNDR of 117 dB@ -3dBFS in CW Doppler mode. 
The overall performance of the proposed dual mode 
reconfigurable DSM is summarized in Table 2. 

 

Figure 8: Power Spectral Density for B-mode 
operation @ -3dBFS and 3.5 MHz input signal 

 
Figure 9. Power Spectral Density for CW Doppler 

mode operation @ -6 dBFS and 3.5 MHz input signal 
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Figure 10. SNDR vs. input level signal and dynamic 

range curve 
 

Table 2: State of the art multi mode DSM 
performance summary 

D
R

 (
d

B
) 

- 

L
P

D
S

M
 :

 6
2

.5
 

B
P

D
S

M
 :

 1
1

5 

L
P

D
S

M
 :

 8
0

 
B

P
D

S
M

 :
 1

0
0 

S
N

D
R

 (
d

B
) 

7
8 

L
P

D
S

M
 :

 5
6

.7
 

B
P

D
S

M
 :

 1
1

5 

L
P

D
S

M
 :

7
1.

7
 

B
P

D
S

M
 :

11
7

 

S
am

p
li

ng
 f

re
q

ue
nc

y 
(M

H
z)

 

5
1

.2
 

L
P

D
S

M
 :

 2
0

0
 M

H
z 

B
P

D
S

M
 :

 2
0

0
 M

H
z 

L
P

D
S

M
 :

 2
0

0
 M

H
z 

B
P

D
S

M
 :

 2
0

0
 M

H
z 

S
ig

n
al

 b
an

dw
id

th
 

(k
H

z)
 

2
0

0 

L
P

D
S

M
: 

5
 M

H
z 

B
P

D
S

M
 :

 2
0

0
 

K
H

z 

L
P

D
S

M
: 

5
 M

H
z 

B
P

D
S

M
 :

 2
0

0
 

K
H

z 

O
S

R
 

12
8 

L
P

D
S

M
 :

 2
0

 
B

P
D

S
M

 :
 5

0
0 

L
P

D
S

M
 :

 2
0

 
B

P
D

S
M

 :
 5

0
0 

S
tr

u
ct

u
re

 

4
th

 o
rd

er
 b

an
d 

p
as

s 

3
rd

 o
rd

er
 L

P
M

 

M
o

d
if

ie
d

 2
 

L
P

D
S

M
 a

n
d

 
m

o
di

fi
ed

 4
th

 

B
P

D
S

M
 w

it
h 

tw
o

 r
es

on
at

o
r 

R
ef

 

[2
] 

[3
] 

T
h

is
 w

o
rk

 

5. Conclusion 
A novel dual mode reconfigurable DSM 

with a tunable NTF is presented and explored for 
multi-mode ultrasonic systems. The most important 
feature of the proposed modulator is the flexibility 
and re-configurability. This characteristic is achieved 
without the use of cascade loops and multi-bit ADC. 
On the other hand NSE technique is used. This 

approach is a best way to increase the SNDR without 
using the active blocks. The same approach is used 
for CW Doppler mode, As well. In this case 
increasing the performance can be done by Z-2. Since 
the core of integrator/resonator is an OTA, it is 
simple to use the same OTA for all the modes. Since 
the proposed architecture is simple, it is potentially 
for low power and small chip area implementations, 
as well as development of ultrasonic receivers. 
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Abstract: Plant extracts are the best alternatives of chemical insecticides and can save the plant species as well as 

the world’s environments. For releasing the plant materials as a botanical insecticide proper plant species and plant 

parts screening and identifying the mode of action on insect is essential. For this purpose, different plant parts of 

Calotropis procera, Derris indica, Ipomoea quamoclit, Piper longum and Polygonum hydropiper and salivary gland 

chromosomes of Musca domestica L. (Diptera: Muscidae) had selected for investigation. Dose mortality test result 

showed the intensity of activity in a descending order as I. quamoclit (911.83 ppm) > P. hydropiper (1205.47 ppm) 

> C. procera (5410.82 ppm) > D. indica (5519.30 ppm) > P. longum (10737.43 ppm) and in all the cases significant 

differences were found for dose differences. The test results demonstrated potential effects on salivary gland 

chromosomes where highly effective plant extracts showed more compact chromosomes than lower effective 
extracts i.e. the compactness of chromosomes depended upon the activities of the plant extracts.  
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1. Introduction 

Botanical insecticides are an interesting 

alternative for insect pest control but only a few from 

more than 2,50,000 plant species on our planet have 

been properly evaluated for  this purpose. Moreover, 

insecticides from plant extracts were considered as the 

suitable alternatives of chemical insecticides for its 

pest specific and biodegradable nature (Periera and 

wohlgemuth, 1982). They are only alternatives that 

may be used in integrated pest management programs 

together with other available control measures. There 
are a lot of publications with lists of plants which have 

insecticidal properties. More than 500 plants grows or 

available in Bangladesh and have been reported to 

possess medicinal properties and enumerated in the 

literature of indigenous drugs (Ghani, 1998). In this 

proposition Calotropis procera, Derris indica, 

Ipomoea quamoclit, Piper longum and Polygonum 

hydropiper have been selected for investigation. The 

housefly Musca domestica was chosen for cyto-

genetical studies because it is easy to rear, it has a 

short development time (about 12 days at 260c) and it 
has economic and medical significance. It was 

reported that housefly could transmit more than 20 

humans and animal diseases (Hicking, 1974). 

Moreover, the strategy taken for housefly as a model 

system to investigate genetic materials might also be 

applied to other species (Wagoner et al., 1973). In 

addition, salivary gland chromosomes were 

investigated because it is a special type of 

chromosomes present in many larval tissue as well as 

some adult tissues of insects which belong to the 

family Diptera. These chromosomes are characterized 

by nuclei with gait chromosomes which are distinct 

and easily be observed. As a result, the effects of plant 

extracts were clearly identified. The increasing 

interest to observe the effects of plant extracts at 

chromosome level which may lead to identify exact 

plants part for use as insecticides for other insects 

were the main objective of this investigation.  

 

2. Material and methods 
In order to find useful compounds in the 

shortest possible time, careful selection of plant 

materials is obviously very important. By way of 

illustration, plants used in traditional medicine are 

more likely to provide pharmacologically active 

compounds (Huxtable, 1992), similarly folk use of 

toxic plants would be taken with desirable output. In 

this investigation, root bark of C. procera, seeds of D. 

indica, the whole plants of I. quamoclit, P. longum, 

and P. hydropiper were collected and only chloroform 

was selected to extract all the selected and collected 
plant materials separately. In addition, to carry on 

insecticidal test we have able to produce a consistent 

quality insect at an economical cost by rearing the 

housefly according to the methods described by 

Morgan (1980, 1981) and Morgan and Patterson 

(1975). For testing the insecticidal properties of the 

extracts 3rd instar larvae of the housefly M. domstica 

were selected. To test the efficacy of chloroform 

extracts of the five selected plants against cultured 

mailto:faruq@um.edu.my
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larvae of M. domestica same aged population were 

used and provided the foods as a unit of volume by 

volume measurement. The food was prepared with 

6.25gm of wheat bran and 0.5gm of milk powder (Red 

cow) and 12.75 ml of water as a total of 19.5 gm. For 

C. procera seed extract 500 mg was dissolved in 1 ml 
solvent (Chloroform) and mixed with the prepared 

food. To have a dose-effect to calculate toxicity by 

Probit analysis, 4 others successive doses were 

prepared and applied with 0.5 serial dilutions. The 

bioassay experiments were always done in 3 

replications and a control treatment was also set 

simultaneously. So, the doses for C. procera were 

26,641-, 12,820.5-, 6,410.25-, 3205.12 and 1,602.56 

ppm in v/v state. In the same way for D. Indica the 

doses were 120820.5-, 6,410.25-, 3,205.12-, 1,602.56 

and 801.28 ppm in v/v state. For I. quamoclit the 

doses in the same manner were 26,64-, 12,820.5-, 
6,410.25-, 3,205.12 and 1,602.56 ppm in v/v state. For 

P. longum 300 mg of extract was added to 19.5g of 

food medium and thus the doses were 15,384.62-, 

7,692.31-, 3,846.15-, 1,923.08 and 961.54 ppm in v/v 

state. For P. hydropiper the doses level were 12,820.5-

, 6,410.25-, 3,205.12- and 1,602.56 ppm in v/v state. 

The recorded mortality of the larvae was corrected by 

using the Abbott’s formula (Abbott, 1925): 

100
100







Pc

pcPo
pr        

Where,  

Pr = Corrected mortality (%)  

Po = Observed mortality (%)  

Pc = Control mortality (%)  

Then this percentage mortality was subjected to 
statistical analysis according to Finney (1947) and 

Busvine (1971).  

A detailed protocol for making spread 

preparations of xenopus GV contents for the study of 

lampbrush chromosomes and other nuclear organelles 

is now well known to all. The technique which was 

used to study salivary gland chromosomes were the 

modified procedure from a laboratory procedure by 

Jannet et al., (2000) formerly of queen’s university. 

Kingston, Ontario. 

 

3. Results and discussion 

These studies have pointed numerous plant 

species possessing potentiality for pest controlling 

properties under laboratory conditions, but the steps 

from the laboratory to the field elements have many 

contenders. Unfortunately, efficacy against pests is 

only one of a number of important criteria that need to 

be met for a plant extract or derivative to move 

successfully toward commercialization and use 

(Isman, 1995). In the present investigation the extracts 

of C. procara, D. Indica, I. quamoclit, P. longum and 

p. hydropiper were collected and biological activity of 

them were assessed to find out their potentiality for 

using in the future health and agriculture sectors. Dose 

mortality tests and tests for effect on chromosome 

have been done with the crude extracts. The data of all 

the five cases were analyzed and the results were 
illustrated in Table 1. and Table 2. as below: 

 

Table 1. LD50 values and 95% confidence limits of 

dose mortality experiments of 1. quamocit, P. 

hydropiper, C. procera, D. indica and P. longum 

crude extracts against M. domestica   larvae with 24 h. 

of exposure 
Plant organ Time LD50 value 

(ppm) 

95% confidence limits 

Upper Lower 

I. quamoclit 24h 911.83 54.02 15389.33 

p. hydropiper 24h 1205.47 431.16 3370.36 

C. Procera 24h 5410.82 2922.64 10017.29 

D. indica 24h 5519.30 2586.41 11778.01 

P. longam 24h 10737.43 5362.74 21498.79 

 

Table 2. Regression equation and χ 2 value of dose 

mortality experiments of 1. quamocit, P. hydropiper, 
C. procera, D. indica and P. longum crude extracts 

against M. domestica   larvae with 24 h. of exposure 
Plant organ Regression equations χ

 2
value (df) 

I. quamoclit Y = 3.91+0.36X 4.33 (3df) 

p. hydropiper Y = 1.85+1.02X 0.82(2df) 

C. Procera Y= 2.09+0.77X 5.23 (3df) 

D. indica Y =2.37+0.70X 0.78(3df) 

P. longam Y = 1.07+0.97X 1.00 (3df) 

 

3.1 Dose-mortality assessment 

The dose mortality results of crude extracts 

against larvae of M. domestica were found promising. 

All the chloroform extracts of selected five plant 

materials had been found strongly effective against the 

3rd instar larvae of M. domestica.  

The LD50 value for C. procera extract was 

5410.82 ppm for 24h experiments, while the 

regression equations were as Y= 2.09 + 0.77 X; the χ 2  

value was 5.23 for 3 degrees of freedom and the 95% 

confidence limits were 2922.64 to 10017.29 for 24h. 
The LD50 value for D. indica extract was 5519.30 ppm 

for 24h of exposures and the regression equations 

were Y= 2.37 + 0.70 X; the χ 2value was 0.78 for 3 

degrees of freedom and the 95% confidence limits 

were 2586.41 to 11778.01 for 24h. The LD50 value for 

I. quamoclit extract was 911.83 ppm for 24h 

treatments where the regression equations were Y= 

3.91 + 0.36 X; the χ 2  value was 4.33 for 3 degrees of 

freedom and the 95% confidence limits were 54.02 to 

15389.33 for 24h. The LD50 value for P. longum 

extract was 10737.43 for 24h of exposures and the 
regression equation were Y= 1.07 + 0.97 X; the χ 2 

value was 1.00 for 3 degree of freedom and the 95% 

confidence limits were 5362.74 to 21498.79 ppm for 

24h. The LD50 value for P. hydropiper extract was 
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1205.47 ppm for 24h treatments while the regression 

equation were Y= 1.85 + 1.02 X; the χ 2  value was 

0.82 for 2 degrees of freedom and the 95% confidence 

limits were 431.16 to 3370.36 ppm for 24h. According 

to the intensity of activity of the plant extracts against 

3rd instar larvae the plant could be arranged in a 
descending order as I. quamoclit (911.83 ppm) > P. 

hydropiper (1205.47 ppm)> C. procera (5410.82 

ppm) > D. indica (5519.30 ppm) > P. longum 

(10737.43 ppm) and in all the observations significant 

differences were found in case of dose differences.  A 

number of investigators isolated, identified and 

screened chemical compounds from leaves and seeds 

of many botanical families for insect feeding 

deterrence and growth inhibition as toxicant (Jacobson 

et al., 1975; Bernays and Chapman, 1977; Doskotch et 

al., 1977; Carpenter et al., 1979; Warthen, 1979; Jurd 

and Manners, 1980; Menn, 1980; Ho et al., 1995). 
From the academic point of view, plants were 

represented as a vast storehouse of potential and 

useful natural products and many laboratories 

worldwide have screened thousands of species of 

higher plants for pharmaceuticals and pest control 

products (Van Beek and Breteler, 1993; Gonzales-

Coloma et al., 1994a, b; Addor, 1995; Cornelius et al., 

1995; Assabgui et al., 1997; Blaske and Hertel, 2001). 

However, potentials of the test plants were being 

contributed here mainly based on dose mortality and 

efficacy on insect chromosomes.  
 

3.2 Salivary gland chromosome observation 

In this investigation we observed the effects 

of plant extracts on salivary gland chromosomes of 3rd 

instar larva of M. domestica and tried to identify the 

changes at chromosome level demonstrated by death 

and live larva after the treatment. The effects induced 

by botanicals on the polytene chromosomes of 

salivary gland of death 3rd instar larva were both 

physiological and structural in nature. Among the 

physiological effects, the most common was 

chromosome stickiness; often the chromosomes 
completely lost their individuality and appeared 

clumped. The structural effects were of various kinds. 

For example, some chromosomes showed with 

unequal lengths and weak points, some chromosome 

showed breakage of chromosomal arms. The effects of 

the test material were also observed in the breakage 

and fusion of the chromosomes. Occasionally, due to 

the absence of fusion, the broken pieces of 

chromosome were stayed independent. The structure 

of chromosomes treated with different concentrations 

of effective extracts were dignified the potentials 
towards their further use for the control of crop pests, 

since the chromosomes were being destroyed by the 

biodegradable properties of plant and caused death of 

the insects.  

The 3rd instar larva of M. domestica which 

lived after the treatment with test material showed 

compact chromosomes then the dead larva. Moreover, 

the compactness of chromosomes of live 3
rd

 instar 

larvae depended on the efficacy of plant extracts i.e. 

highly effective plant extracts showed more compact 
chromosomes than lower effective extract. On the 

other hand, in case of dead 3rd instar larva opposite 

scenario were observed i.e. highly effective extracts 

showed less compact chromosomes than the lower 

effective extracts. The results were illustrated in 

Figure 2a., 2b., 3a. and Figure 3b. where the 

chromosomes represented the compactness depending 

upon the activity of plant extracts on death and lived 

3rd intar larva compare to the normal structure 

presented on Figure 1.  

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

The genus Musca possess domestica 

complex, along with several species. This complex 

contains several integrating forms which differ 

according to their bio-geographical distribution, 

morphological characteristics, chromosomal data and 

hybridization tests (Milani, 1975). Previously, Milani 

(1967) reported that several traits such as front width 

and abdominal color pattern were used for 

taxonomical purposes but they were modified by 

developmental conditions and by their genetic back 
grounds and thus they could not be used as 

unconditional criteria for species identification. So, he 

suggested that domestica complex might be an 

important criterion for species identification. In 

addition, previous reports on the cytology of M. 

domestica had represented the basic mitotic karyotype 

(Ramade, 1961; Boyes, 1967; Milani, 1967) and 

mapping of polytene chromosomes both in the 

salivary gland of larvae (Sharma et al., 1979) and in 

the bristle-forming cells of thoracic epidermis of the 

pupae (Kaur and Kaur, 1982). Unfortunately, none of 
the reports had indicated the full potentiality of 

cytogenetic analysis for these chromosomes. 

 

 

Figure  1. Polytene chromosomes of Musca 

domestica L. 
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Later on, the main features of polytene chromosome 

were found in a standard European house fly culture, 

M. domestica by Sacca, 1967. 

  After this investigation, the polytene 
chromosomes of M. domestica were characterized by 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

a clear banding pattern with high levels of ectopic 

pairing, break points and fragmentation (Vecchi and 

Rubini, 1973; Sharma et al., 1979). In the salivary 
gland chromosomes of M. domestica there were no 

evidence of the presence of a chromocentre binding 

together with non-homologous chromosomes at their 

centric hetro-chromatin region like Drosophila 

Figure  2a.  Effect of plant extracts (I. 

quamoclit, P. hydropiper, C. procera) on 

salivary gland chromosomes on alive 3rd 

instar lavae of  Musca domestica L. 

 

 
a) Effect of I. quamoclit, Dose-1602.56 

ppm on 3rd instar larvae, alive. 

 
b) Effect of P. hydropiper, Dose-

1602.56 ppm on 3rd instar larvae, alive. 

 
c) Effect of C. procera, Dose-1602.56 

ppm on 3rd instar larvae, alive. 

Figure  2b.  Effect of plant extracts (I. 

quamoclit, P. hydropiper, C. procera) on 

salivary gland chromosomes on dead 3rd 

instar lavae of  Musca domestica L. 

 

 
d) Effect of I. quamoclit, Dose-1602.56 

ppm on 3rd    instar larvae, dead. 

 
 e) Effect of P. hydropiper, Dose-

1602.56 ppm on 3rd instar larvae, dead. 

 
f) Effect of C. procera, Dose-1602.56 

ppm on 3rd instar larvae, dead. 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

1934 
http://www.lifesciencesite.com                                                                                                  lifesciencej@gmail.com 

melanogaster (Leffevre, 1976) and some species of 

chironomus (Sorsa, 1988); however, some ectopic 

pairing may exist. These important findings lead us 

for studying chromosomal changes due to the effects 

of botanicals. Moreover, the plant extracts were used 

because they have some phytochemical properties 
which effected directly to the chromosomes. The 

present study confirmed the results of the earlier 

studies (Puttaraju, 1988) which showed that thio-

TEPA is one of the best chemicals to induce 

chromosomal mutation in the mosquito Culex P. 

fatigans. The different types of chromosomal 

abnormalities noted in this study were almost similar 

to those of Aedes aegypti and Aedes asbopictus 

(Puttaraju, 1988). However, the other aberrations such 

as the chromosome stickiness, clumping of 

chromosomes, the occurrence of centric and terminal 

breaks recorded in the present study had also been 
reported by Grover et al., (1973) in Culex P. fatigans 

due to effect of Apholate, Metapa and Hempa 

independently. The occurrence of laggards, stickiness, 

acentric and dicentric bridges and the formation of 

ring chromosomes in the present study had also been 

recorded by Rai (1963), Tadano and Kitzmiller (1969) 

and Grover et al., (1973) using other chemicals.   
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Abstract: High temperature is the prevalent characteristic of subtropical and tropical regions and higher temperature 

has become an important limiting element for tomato production and yield. Although, tomato crops exhibit 

anatomical, morphological, physiological, phonological, and molecular responses to tackle with heat stress, but their 

reproductive stage and yields are extremely influenced by the high temperature. Various QTL’s, heat shock proteins, 

and genes were detected in terms of heat resistance in tomato however a few stress-resistant tomato varieties are 

developed through traditional breeding ways. This is because the complicatedness of heat resistant characteristics 

that may be handled by the activity of different genes whose expression patterns are induced by several 

environmental elements. Furthermore, resistance to heat stress is developmentally regulated, stage-special event and 

resistance at one step of crop improvement is sometimes not related to resistance at other growth steps. Therefore, to 

produce of tomato under heat stress successfully, resistance may be required at whole imperative steps of crop 

growth such as germination of seed, reproductive and vegetative steps. Recently, various molecular and classical 
markers for heat resistance were screened and MAS (Marker-Assisted Selection) may be applied to improve 

tolerance of tomato to heat stress via biotechnological and molecular methods. To study heat tolerance in tomato 

appropriately, this paper will be an appropriate material and will assist for future studies. 
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1. Introduction 

Tomato (Lycopersicon esculentum Mill.) is 

usually a fruit but it is sometimes called as a vegetable 
and vastly grown in the world and forms an imperative 

industry for agriculture. Throughout the world, after 

potato, it is mostly used as a second vegetable 

(FAOSTAT, 2005) and is definitely the most 

prominent garden plant. Tomatoes are consumed 

straightly as a raw vegetable or combined with other 

various food items such as tomatoes that are 

completely peeled, paste, diced products and diverse 

sorts of juice, soups and sauces (Foolad, 2007). In 

various parts of the world, tomatoes are an imperative 

section of a variant and balanced diet (Willcox et al., 

2003). Tomato does not have a higher rate in nutrition 
value; one average tomato that is fresh (135gm) 

prepares vitamin C (47 percent RDA), vitamin A (22 

percent RDA), and 25 calories energy. In the USA 

diet, for instance, tomato is the first among all 

vegetables and fruits as a rich origin of minerals and 

vitamins (Rick, 1980) and antioxidants that are 

phenolic (Vinson et al., 1998). Moreover, tomatoes 

which are fresh are the wealthy origins of the 

antioxidant lycopene (Nguyen and Schwartz, 1999) 

that preserves cells of plants from oxidants which have 

been related to cancer (Giovannucci, 1999). 
Tomato crops are developed in vast sorts of 

environments with diverse climatic in the universe 

from the tropical areas to some degrees of the Arctic 

Circle. The biggest tomato producing nations involve 

China, USA, India, Turkey, Egypt, Italy, Spain, Brazil, 

Iran, Mexico, Canada, Greece and Russia (FAOSTAT, 

2005). Although tomato has a good potential to be 
cultivated every location in the universe but it 

confronts lots of abiotic stress and high temperature is 

a crucial problem nowadays. According to the 

Intergovernmental Panel on Climatic Change (IPCC), 

in each decade, worldwide average temperature will be 

enhanced by 0.3˚C (Jones et al., 1999) and reached to 

around 1˚C and 3˚C higher than the current 

temperature by the years of 2025 and 2100, 

respectively and led to warming of the globe. AVDRC 

proposed that “in environments that are tropical, high 

temperature situations are sometimes common during 

the growing season and with climatic alteration, 
tomato plants in this region will be issued to enhanced 

temperature stress”. Climatic analysis in areas in which 

tomato is grown proposes that temperatures are 

enhancing and the intensity and quantity of above-

normal temperature will rise in the next decades (Bell 

et al., 2000). In this condition, tomato production that 

is resistant to heat is extremely required. 

Heat stress is identified as the enhancement in 

temperature below a threshold level for some time is 

enough to prompt irreversible harm to crop growth and 

improvement. As a whole, a temporary increase in 
temperature 10˚–15˚C above normal, can lead to heat 

stress or shock (Wahid et al., 2007). Heat resistance 

refers to the capability of the crop to develop and 

create economic production in high temperatures. 

mailto:faruq@um.edu.my
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However, heat stress because of high temperatures is 

an important problem to plant yield throughout the 

world (Hall, 2001). Heat stress has been considered as 

one of the most imperative prompt of alteration in 

biochemical, morphology, and physiology facets of 

crops that decreases normal growth in diverse plants, 
involving tomato (Thomas and Prasad, 2003; Wahid et 

al., 2007). When temperature is up, injury of cellules 

and death may happen within minutes that could be 

related to a disturbance of cellular structure (Schoffl et 

al., 1999). When temperature is optimum, damages or 

death may happen after long term exposure. Direct 

damages can be happened in high temperatures such as 

denaturation and aggregation of protein, and enhanced 

membrane lipids liquidity. Indirect or slower heat 

damages can be occurred in terms of enzymes 

inactivation in chloroplast and mitochondria, limitation 

in of protein production, degradation of protein and 
loss of integrity of membrane (Howarth, 2005). 

Furthermore, in tomato, high temperatures can lead to 

remarkable losses in its yield because of the 

diminished fruit set, small size, and fruits low quality 

(Stevens and Rudich, 1978). Heat stress before 

anthesis period is linked with developmental 

alterations in the anthers, especially disorders in 

epidermis and endothecium, shortage in stromium 

opening and poor formation of pollen (Sato et al., 

2002). Hazra et al. (2007) clarified that, in tomato, the 

signals which cause fruit set failure at high 
temperatures involves bud drop, abnormal flower 

growth, poor pollen creation, poor inflorescence and 

viability, abortion of ovule and reduced carbohydrate 

existence. Moreover, marked prohibition of 

photosynthesis happens at temperatures above average, 

causing remarkable decrease in yield. Intense heat 

stress (45˚C, 20 min) in tomato that is mature-green 

leads to programmed cell death (PCD) in terms of 

fragmentation of DNA, cytochrome c release, and 

activity of special enzymes which are caspase-like (Qu 

et al., 2009). It is properly detected that reproductive 

organs of crops have higher susceptibility to heat stress 
in comparison with vegetative organs (Ruan et al., 

2010; Zinn et al., 2010). 

Crop species have different susceptibility in 

reaction to abiotic stress. Medium temperature for 

growth and reproduction is markedly different between 

crop species and their lines (Bohnert et al., 1995). 

However, in some occasions, tomato crops 

demonstrate special HSPs for presenting resistance to 

heat stress. The resistance is dedicated by HSPs which 

causes to promoted physiological parameters including 

photosynthesis, better use of water and nutrient, and 
integrity of membrane (Camejo et al., 2005; Ahn and 

Zimmerman, 2006; Momcilovic and Ristic, 2007). 

Such developments cause tomato growth to be feasible 

in heat stress situation. However, all of the lines within 

species have different abilities in tolerance to the heat 

stress but there are severe differences between and 

within species that provide chances to promote tomato 

tolerance to heat stress via genetic instruments. 

Vegetative and reproductive developments in tomatoes 

are intensively manipulated by temperature or various 
environmental elements (Abdalla and Verkerk, 1968).  

Various endeavors to promote tomato heat-

resistant lines through traditional plant breeding 

methods have become prosperous (Ehlers and Hall, 

1998; Camejo et al., 2005). But conventional breeding 

ways prepare low information on the locations of 

chromosomes that control complicated characteristics, 

the contemporary impacts of every chromosomal 

location on other characteristics (Epistasis, Pleiotropy 

or Linkage), or the genetic origin of such yield related 

characteristics due to dominance or over-dominance 

nature (Semel et al., 2006). If there is merely 
phenotype analysis, selection by conventional breeding 

instruments is hard when there are huge interactions 

between genotype and environment. There is no 

trustworthy field screening method that can be applied 

year by year or race by race (Kamel et al., 2010). 

Nevertheless, progressive methods of genetic 

engineering and molecular breeding have prepared 

further instruments that could be used to promote 

tomato with developed tolerance to heat. Molecular 

markers are used for both evaluating diversity of genes 

in germplasm collections and detecting varieties within 
population. Kantety et al. (1995) exhibited that ISSR 

method was capable to distinguish variations among 

inbred lines that are closely related and also individual 

population. Thin ISSR is very helpful to study 

genotypes of tomato. One technique to simplify 

polygenic characteristics’ selection and breeding is to 

detect traits of interest through genetic markers. DNA 

markers have eased QTL (quantitative trait locus) 

mapping researches in populations which are 

segregated and exhibited certain genomic locations 

resulted from wild germplasm which have good 

potential to promote characteristics that are related to 
fruit (Gur and Zamir, 2004). Discovering of RAPD 

markers on tomato’s genome map is advantageous to 

develop programs for breeding plants. It provides the 

easiest and most rapid technique for distinguishing a 

huge number of genome markers (Edwards et al., 

1992). Michelmore et al. (1991) promoted the bulked 

segregant analysis of F2 crops as an easier alternative 

method to analysis of isogenic line where the greatest 

and lowest extremes of the F2 population are bulked 

for the improvement of RAPD and SSR molecular 

markers required for QTL-assisted selection. ISSR 
markers have already found to be highly variable, 

require less time, money and labor than other ways and 

have the capability to be inherited (Wolfe and Liston, 

1998). However, to make sure that this strategy is 
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successful, endeavors of crop physiologists, breeders 

and biologists are crucial (Wahid et al., 2007).  

This review paper concentrates on responses 

of tomato to high temperature stress at the whole 

organs of crop, cellular and sub-cellular levels, 

mechanisms and methods of resistance for genetic 
development of tomato with resistance to heat stress 

that will be a substantial material for more studies.  

2. Threshold levels of heat-stress in tomato 

A threshold temperature can be defined as 

value of daily average temperature in which a decrease 

in crop growth starts. Upper and lowermost 

developmental threshold temperatures have been 

detected for various crop genotypes in laboratory and 

field via controlled experiments. A less developmental 

threshold or an origin temperature is one below which 

growth of plant stops. At the same time, an overhead 

developmental threshold is the temperature above 
which growth ceases. Identifying a steady overhead 

threshold temperature is hard as the crop behavior may 

be different depending on other environmental 

situations (Miller et al., 2001). In tomato, for instance, 

when the environment temperature is higher than 35˚C, 

its germination, seedling and vegetative stage, 

flowering and fruit set and ripening phase of fruit are 

inappropriately impacted (Miller et al., 2001). In 

general, basis and overhead threshold temperatures are 

varied in various crops which belong to diverse 

environments. However, Camejo et al. (2005) clarified 
that 30˚C as overhead threshold temperature in 

emergence phase is harmful for tomato. Therefore, it is 

extremely favorable to estimate threshold temperatures 

for various steps of tomato crops to hinder harms by 

adverse temperatures in the crop ontogeny.  

3. Reactions of tomato to heat stress 

3.1. Anatomical and morphological reactions of 

tomato 
In tropic climates, extra radiation and great 

temperatures are sometimes the most prohibiting 

elements that affect plant development and final yield. 

Greater temperatures can lead to remarkable pre- and 
post-harvest harms, involving burning of twigs and 

leaves, leaves sunburns, stems and branches, senility of 

leaf and abscission, prohibition in the development of 

shoot and root, discoloration of fruit, and diminished 

production (Guilioni et al., 1997; Ismail and Hall, 

1999; Vollenweider and Gunthardt-Goerg, 2005). 

Abdelmageed and Gruda (2009) perceived that 

morphological traits including fruits and flowers 

number per crop, percentage of fruit fresh weight and 

set were diverse in heat resistant and heat susceptible 

tomato lines and the outcomes were differed in field 
and glasshouse environments in 11 lines of tomato. 

There were vast levels of differentiations between the 

diverse varieties in their flowers number in glasshouse. 

‘CLN-1-0-3’ created the greatest flowers number in 

each plant, but ‘Omdurman’ and ‘UC-82-B’ generated 

the lowermost numbers. Such impressiveness of high 

temperature is basically because of the reduction in 

bud or flower production and drop of flower. This 

outcome was similar to that of El-Ahmadi and Stevens 

(1979) where heat susceptible cultivar created only 
dropped flowers at high temperature. Fruits number in 

each plant was high in ‘CLN-16-B’and ‘CLN-1-0-3’ 

but ‘CLN-26-D’, ‘Summerset’ and ‘UC-82-B’ had an 

average fruits number per crop, but the other lines had 

a few fruits in glasshouse. In contrast, under open field 

environments, the fruits number was ‘zero’ in the heat 

susceptible line ‘UC-82-B’ and the heat resistant line 

‘Summerset’ yielded the biggest fruits number. 

Concerning percentage of fruit set; there were marked 

variations between the various lines. ‘Summerset’ 

presented the greatest percentage of fruit set, but ‘UC-

82-B’ the heat susceptible variety had no fruits. Other 
lines generated low and ‘CLN-1-0-3’ was average. 

Percentage of fruit set exhibited a similar result as in 

the fruits number per crop. Satti and Abdalla (1984) 

and Dane et al. (1991) perceived the same outcomes in 

their own trials. In fruit fresh weight estimation, 

‘Summerset’ demonstrated the greatest fruit weight 

and this is followed by ‘Drd-85-F1’, ‘Omdurman’, 

‘Kervic-F1’ and ‘Maverick-F1’, while the other lines 

were either medium or low. This finding proves 

previous discoveries of El-Ahmadi and Stevens (1979), 

Sato et al. (2000) and Abdelmageed and Gruda (2009). 
Under high temperatures, alterations in 

tomato anatomy were not explored in detail and a little 

information was accessible. In general, it is obvious 

that high temperature influences markedly plants 

anatomy at the tissue, cellular, and sub-cellular levels. 

The additional impacts of all these alterations in high 

temperature stress can lead to crop low growth and 

yield (Wahid et al., 2007). In all plant organs, there is a 

common trend of closure of stomata and loss of 

curtailed water, diminished size of cell, enhanced 

densities of stomata, and higher root and shoot’s xylem 

vessels (Anon et al., 2004). The tomato flower happens 
in the three patterns that are organizational and flowers 

that are simple appear as well as branched and simple 

cymes. Flowers number that appears in inflorescence is 

based on environmental elements including 

temperature (David et al., 1996). 

3.2. Reactions of tomato in reproductive stage 

Camejo et al. (2005) claimed that the medium 

temperatures for tomato plantation during the 

photoperiod are between 25˚C and 30˚C and during the 

dark period is 20˚C. However, only 2-4˚C rise in 

optimal temperature improperly influenced gamete 
development and prohibited the capability of 

pollinated flowers into seeded fruits and therefore 

diminished crops yields (Peet et al., 1997; Sato et al., 

2001; Firon et al., 2006). Recently, Miller et al. (2001) 
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clarified that heat stress higher than 35˚C became a 

major blockade element for germination of seed, 

vegetative growth and seedling, flowering stage, fruit 

set and ripening in tomato. Peet et al. (1997) claimed 

that heat stress inappropriately impacts meiosis and 

germination in pollen, development of ovule and 
improvement and viability of embryo. Foolad (2005) 

also mentioned that meiosis in male and female organs, 

germination of pollen and development of pollen tube, 

viability of ovule, style and stigmatic situations, pollen 

grains number that are maintained by the stigma, 

fertilization and post-fertilization trends, endosperm 

development, pre-embryo and fertilized embryo 

influenced improperly by high temperature in tomato. 

Moreover, the most outstanding impact of high 

temperatures on reproductive stages in tomato is the 

production of an exserted style (i.e., stigma is 

elongated beyond the anther cone), that may hinder 
self-pollination. Critical period of susceptibility to 

optimize high temperature (32˚/26˚C) is 7 to 15 days 

before anthesis (Sato et al., 2002). High temperatures 

also participated in development of floral bud which 

caused to abortion of flower. Pollen grains numbers 

that created by the heat resistant varieties stayed more 

than susceptible lines (Abdelmageed et al., 2003).  

Pollen viability and production are so 

susceptible to small rises in temperature higher than 

the medium (Thomas and Prasad, 2003). A decrease in 

generation of pollen, release, viability, germination 
capability, fruit set, and production in tomato at 

temperatures above medium levels has mentioned by 

various scientists (Peet et al., 1997; Sato et al., 2000; 

Pressman et al., 2002). Pollen viability germination 

and percentage capability decreased markedly in 

moderate and high temperature environments. It was 

mentioned that pollen grains which are germinated 

diminished 13 times when the temperature enhanced 

gradually from optimum (Pressman et al., 2002). Both 

the pollen germination and release capability in high 

temperature are imperative elements to identify the 

capability of fruit set. This is because a fail in pollen 
germination or release can hinder creation of fruit set 

even the pollen is viable (Sato et al., 2000). 

Pollination, growth of pollen tube and fertilization, and 

pollen germination must take place prosperously for 

good fruit set (Kinet and Peet, 1997). The fruit set 

decline under optimum high temperature stress is 

mainly because of a decrease in release and viability of 

pollen but not in generation of pollen (Sato et al., 

2006) formerly, Sato et al. (2000) did not detect 

marked linkage among produced pollen grains number 

and fruit set. Eventually, they finalized that both pollen 
release and viability are the most imperative elements 

that effect fruit set in high temperature condition. 

Pressman et al. (2002) claimed that the impact of heat 

stress on viability of pollen was linked with 

metabolism of carbohydrate during growth of anther. 

Under medium temperature, in pollen, concentration of 

soluble sugar enhanced slightly. Consistent high 

temperature hindered concentration of starch to be 

increased and caused soluble sugar content in mature 

pollen to be reduced. These probably lead to a 
reduction in livability of pollen. Poor fruit set has also 

been related to low amount of carbohydrates and 

growth regulators distributed in sink tissues of plant at 

high temperature (Kinet and Peet, 1997). Growth 

chamber and trainings of greenhouse propose that 

when flowers are first visible high temperature is most 

detrimental and susceptibility goes on for 10 to 15 

days. Release of pollen and capability of germination 

can be a suitable standard for identifying crop reaction 

to high temperature and this is applied as a standard for 

selection in programs for breeding to choose heat 

resistant varieties (Comlekcioglu and Soylu, 2010).  

3.3. Phenological reactions of tomato 
Heat stress can induce changes in crops 

directly such as existing physiological trends or 

indirect like changes of developmental patterns. These 

reactions may be different in one phenological step to 

one other (Weaich et al., 1996). Moreover, stress 

resistance is adjusted extensionally, stage-special 

event; resistance at one step of crop growth cannot be 

linked to resistance at other growth steps. For instance, 

in tomato, although crops are susceptible to high 

temperatures at entire ontogeny of crop, fruit set and 
flowering are highly susceptible steps; fruit set is 

slightly influenced by temperatures above 20˚/26˚ C 

day/night and is intensely impacted by above 26˚/35˚C 

(Berry and Rafique-Uddin, 1988). Perception of 

alterations in phenology of crop in reaction to heat 

stress can disclose a proper understanding of the crop 

and stress atmosphere interactions. Diverse 

phonological steps are different in their susceptibility 

to high temperature, but this is based on species and 

varieties (Wollenweber et al., 2003; Howarth, 2005). 

In the growth step, when crop is under stress the 

intensity of feasible harms is experienced by plant. It is 
unknown whether damaging influences of heat 

episodes are cumulative that occur at various 

developmental steps (Wollenweber et al., 2003). 

Alsadon et al. (2006) perceived remarkable 

variations in heat resistance in twenty tomato lines at 

diverse steps of growth. At the vegetative step, the 

remarkable greatest average values for EC (electrical 

conductivity) were detected in Edkawi variety (63.12 

μmho/cm) and this is followed by Pakmore VF, Castle 

Rock, Chico, Pakmore and Tnshet Star, respectively. 

They also identified that these lines had higher 
susceptibility to heat stress at vegetative step, in 

contrast, the marked lowermost average value for EC 

was distinguished in Pearson, Super Strain-B, Queen, 

VFN-8 and Strain-B varieties, which indicate that 
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these lines had the best function and were resistant to 

heat stress at vegetative step. The other nine genotypes 

exhibited average mean values for EC were detected to 

be mildly resistant to heat stress. In the next step, heat 

susceptible varieties presented the greatest average 

values and heat resistant varieties had the lowermost 
average values. The rest varieties, that demonstrated 

average values for EC, were noticed to be moderately 

resistant to heat stress. In the fruiting step, those 

varieties that had the greatest EC average values were 

detected to be rather susceptible to heat stress. In 

contrast, those varieties that had the lowermost EC 

values were noticed as the best heat resistant varieties 

and the rest varieties, that showed medium values, 

were noticed to be moderately resistant to heat stress. 

The same findings were perceived by Saadella et al. 

(1990), Kuo et al. (1993) and Ismail and Hall (1999) in 

cowpea and wheat.  

3.4. Physiological reactions of tomato 
Physiologists and geneticists express that 

most stress resistant characteristics are complicated 

and handled by rather than one gene and impacted 

highly by different environments (Blum, 1988). In 

tomato crop water relations, concentration of 

compatible osmolytes, cell membrane thermo integrity, 

photosynthesis, and alterations in hormones are 

important physiological reactions to heat stress. 

3.4.1. Waters relations 

Crop water situation is an imperative variable 
under changing environmental temperatures (Mazorra 

et al., 2002). Heat stress, in tomato, disturbed hydraulic 

conductivity of root and the leaf water relationships 

(Morales et al., 2003). During daytime, increased 

transpiration affects water deficit in crops, prompting a 

reduction in potentiality of water and causing 

disturbance of lots of physiological parameters 

(Tsukaguchi et al., 2003). High temperatures can 

prompt crops to face more loss of water during 

daytime compared to nighttime (Wahid et al., 2007).  

3.4.2. Compatible osmolytes accumulation 
An important adaptive system in lots of crops 

developed under abiotic stresses, involving salinity, 

lack of water and severe temperatures, is cumulating of 

organic compounds that have low molecular mass, 

commonly called compatible osmolytes (Hare et al., 

1998; Sakamoto and Murata, 2002). Under stress, 

various crop species may cumulate different varieties 

of osmolytes including sugar alcohols (polyols), and 

sugars, quaternary and tertiary ammonium, proline, 

and tertiary sulphonium compounds (Sairam and 

Tyagi, 2004). In high temperature conditions, fruit set 

reduced in tomato crops because of the disturbance in 
metabolism of sugar and transport of proline during the 

narrow window of male reproductive growth (Sato et 

al., 2006). To summarize, due to remarkable functions 

of osmolytes in reaction to environmental stresses in 

crops, (e.g., heat) resistance may be increased by 

enhanced cumulating of solutes that are compatible via 

conventional crop breeding, MAS (marker-assisted 

selection) or GE (genetic engineering) techniques 

(Ashraf and Foolad, 2007).  

3.4.3. Photosynthesis  
Changes in several photosynthetic approaches 

in heat stress are proper indexes of thermo resistance 

of the crop as they are correlated with growth. When 

photosynthesis is limited, crop development can be 

prohibited at high temperatures. Photochemical 

responses in thylakoid lamellae and metabolism of 

carbon in chloroplast stroma have been proposed as the 

primitive areas of damage at high temperatures (Wise 

et al., 2004). Rising leaf temperatures and density of 

photosynthetic photon flux affect thermo resistance 

adjustments of PSII, displaying their potentials to 

optimize photosynthesis in different environmental 
situations since the overhead thermal ranges do not 

exceed (Salvucci and Crafts-Brandner, 2004; 

Marchand et al., 2005). In tomato varieties that had 

different capacities to thermo resistance in enhanced 

chlorophyll a: b proportion and diminished 

chlorophyll, carotenoids proportion were perceived in 

the resistant varieties in high temperatures, showing 

that these alterations were linked to tomato’s thermo 

resistance (Camejo et al., 2005; Wahid and Ghazanfar, 

2006). Moreover, in high temperatures, reduction in 

chlorophyll a and b was rather proved in progressed in 
comparison with developing leaves (Karim et al., 

1997, 1999). These impacts on photosynthetic 

machinery or chlorophyll were proposed to be related 

to the creation of active oxygen species (Camejo et al., 

2006; Guo et al., 2006). PSII is intensely thermo labile 

and its function is highly diminished or relatively 

halted in high temperatures (Bukhov et al., 1999; 

Camejo et al., 2005) that may be because of the 

exclusivity of thylakoid membranes wherever PSII is 

situated (Mcdonald and Paulsen, 1997). Heat shock 

decreases the number of photosynthetic pigments 

(Todorov et al., 2003), rubisco binding proteins (RBP), 
soluble proteins, and large and small subunits (SS) of 

rubisco in darkness but enhances them in light, 

exhibiting their functions as HSPs and chaperones 

(Kepova et al., 2005). Photosynthesis is detected as a 

physiological index that is highly susceptible to high 

temperatures, and a rise in the content of atmospheric 

CO2 will make temperature to be enhanced and this 

may present a remarkable effect on the yield and 

distribution of lots of crop genotypes in the future 

(Wahid et al., 2007).  

3.4.4. Cell membrane thermo stability 
Maintained role of cellular membranes under 

stress is fundamental for trends like respiration and 

photosynthesis (Blum, 1988). Heat stress fastens the 

kinetic energy and motion of molecules in membranes 
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which lose chemical bonds in biological membranes 

molecules. This causes the biological membranes’ lipid 

bilayer to be rather liquid by either proteins 

denaturation or a rise in fatty acids that are unsaturated 

(Savchenko et al., 2002). The stability and roles of 

biological membranes are susceptible to high 
temperature, as heat stress changes membrane 

proteins’ tertiary and quaternary structures. These 

changes increase the penetrance of membranes, as 

obvious from enhanced loss of electrolytes. The 

enhanced solute leakage, as a symptom of diminished 

cell membrane thermo stability (CMT), has long been 

applied as an indirect estimation of heat-stress 

resistance in different crop species, involving potato 

and tomato (Chen et al., 1982), soybean (Martineau et 

al., 1979), cotton (Ashraf et al., 1994), cowpea (Ismail 

and Hall, 1999), wheat (Blum et al., 2001), sorghum 

(Marcum, 1998), and barley (Wahid and Shabbir, 
2005).  

3.4.5. Alterations in hormone 

Crops have the capability to monitor and 

adjust to inappropriate environmental situations, 

although the adaptability or tolerance degree to special 

stresses differs between species and genotypes. 

Hormones have an imperative function in this issue. 

Under heat stress condition, hormonal homeostasis, 

stability, content, biosynthesis and 

compartmentalization are changed (Maestri et al., 

2002). Stress hormones such as abscisic acid (ABA) 
and ethylene (C2H4), are included in the regulation of 

various physiological properties by performing as 

signal molecules. Diverse environmental stresses, such 

as high temperature, leads to enhanced ABA levels 

(Larkindale and Huang, 2005). Other researches also 

propose that various HSPs (e.g., HSP70) induction by 

ABA can be one system whereby it confers thermo 

resistance (Pareek et al., 1998). Another kind of 

hormone, brassinosteroids have already been presented 

to confer thermo resistance to oilseed rape (Brassica 

napus) and tomato, but not to cereals (Dhaubhadel et 

al., 1999). The potential functions of other 
phytohormones in tomato for thermo resistance are 

unclear yet.  

3.5. Molecular reactions of tomato 
Tomato exhibits molecular reactions to heat 

stress by creating heat shock proteins. 

3.5.1. Heat shock proteins 

Production and cumulating of special proteins 

are inquired when heat stress is rapid and these 

proteins are identified as HSPs. Enhanced production 

of HSPs happens when crops experience either sudden 

or slow rise in temperature (Nakamoto and Hiyama, 
1999; Schoffl et al., 1999). HSPs induction seems to be 

a worldwide reaction to temperature stress, being 

perceived in various organisms from bacteria to human 

(Vierling, 1991). In semiarid and arid areas, crops can 

produce and cumulate remarkable levels of HSPs. 

Under cyclic or developmental control, certain HSPs 

can also be expressed in various cells (Hopf et al., 

1992). In this regard, HSPs expression is limited to 

certain steps of growth, including germination, 

embryogenesis, growth of pollen, and maturation of 
fruit (Prasinos et al., 2005). Three sorts of proteins, as 

detected by molecular weight, account for most HSPs, 

viz., HSP90, HSP70 and less molecular weight 

proteins of 15–30 kDa. The ratios of these protein sorts 

vary between crop species (Feussner et al., 1997). In 

reaction to high temperatures, special HSPs have been 

distinguished in various crop species. For instance, 

HSP68, that is located in mitochondria and usually 

expressed incorporately, was detected to have 

enhanced expression under heat stress in barley, 

tomato, maize, potato, and soybean cells (Neumann et 

al., 1993). The gene for a nuclear-encoded HSP, 
Hsa32, that encode a 32 kDa protein, has been cloned 

in tomato (Liu et al., 2006). Immune-localization 

researches have identified that HSPs naturally link to 

specific cellular structures, like chloroplasts, cell wall, 

mitochondria, and ribosomes (Nieto-Sotelo et al., 

2002; Yang et al., 2006). In tomato crops which suffer 

from heat stress, HSPs gather into a granular structure 

in the cytoplasm, probably preserving the protein 

bioproduction machinery (Miroshnichenko et al., 

2005). Presence of HSPs can hinder other proteins 

denaturation that can be impacted by high temperature. 
The conformational dynamism and aggregate state of 

small HSPs may be vital for their roles in thermo-

protection of crop cells from harmful influences of 

heat stress (Sch¨offl et al., 1999; Iba, 2002). The 

specific significance of small HSPs in crops is 

proposed by their abnormal diversity and abundance. 

The capability of small HSPs to gather into heat shock 

granules (HSGs) and their decomposition is a 

prerequisite for crops cells survival under constant 

stress environments at sub-lethal temperatures 

(Miroshnichenko et al., 2005). LMW-HSPs may have 

structural functions in stability of cell membrane. 
LMW-HSPs localization in chloroplast membranes 

proposed that these proteins preserved the PSII from 

improper impacts of heat stress and played a function 

in transport of photosynthetic electron (Barua et al., 

2003). Recently, in tomato, dual function of LMW 

HSP21 has been expressed as conserving PSII from 

oxidative harm and taking part in fruit color alteration 

during storage at low temperatures (Neta-Sharir et al., 

2005).  

4. QTLs for heat tolerant in tomato  

In tomato, while substantial endeavors have 
been appropriated to the detection and mapping of 

QTLs conferring resistance to environmental stresses 

including drought, low temperatures, and salinity less 

mapping study has been performed on high 
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temperatures (Foolad, 2005). Kadirvel (2010) showed 

an AVDRC report regarding two QTLs for heat 

resistant in tomato in chromosome 6 and 12. They 

exhibited that in Chromosome 6 the QTL is TES0111-

SLM6-5; LOD score is 2.3; Variance10.6%; Additive 

influence 9.12; Donor CLN1621L and in chromosome 
12 the QTL is SLM12-31-SLM12-50; LOD score is 

2.6; Variance 13.0%; Additive influence 5.81; Donor 

CLN1621L. However, it seems that in tomato less 

improvement has been done in breeding and detection 

of QTLs for heat resistance than breeding for 

resistance to any other environmental stresses. This 

scenario proposed to a greater importance on breeding 

and detection of QTLs for heat resistance in tomato.  

5. Molecular markers and classical genetic markers 

for heat tolerant tomato  

To define, any characteristic which is 

expressed in multifold forms and inherited in a simple 
Mendelian fashion can be regarded and applied as a 

genetic marker. In tomato, there are more than 1300 

morphological, physiological (e.g., male sterility, fruit 

abscission, fruit ripening), and disease tolerance genes 

(Kalloo, 1991) of them less than 400 have been 

mapped (Mutschler et al., 1987; Tanksley, 1993; 

Chetelat, 2002). The genetic markers’ second 

generation, isozymes have been famous in 1970s and 

early 1980s. In tomato, 41 isozymic genes that 

correspond to 15 separate enzymatic responses have 

been detected, among them 36 have been mapped onto 
the 12 tomato chromosomes (Tanksley, 1993; 

Tanksley and Bernatzky, 1987). Despite their huge 

benefits, isozyme markers are so restricted in number 

and sometimes are not polymorphic between lines 

which are highly-related (Foolad et al., 1993; Tanksley 

and Orton, 1983).  

With the arrival of DNA marker technique in 

1980s (Botstein et al., 1980) and early 1990s, lots of 

restrictions linked to isozyme and morphological 

markers were conquered and genetic mapping entered 

to a new exciting and developed era with the promise 

to remarkably enhanced efficiency of crop breeding 
and genetics study. A DNA marker is usually branched 

from a small area of DNA that exhibits sequence 

polymorphism between individuals within or between 

species. DNA markers, that are phenotypically neutral 

and identically unrestricted in number, have permitted 

scanning of whole genome and assigning landmarks in 

high density on each chromosome in lots of crop 

species, involving tomato. During the past two 

decades, several sorts of molecular markers have been 

improved and progressed, like, but not restricted to, 

randomly amplified polymorphic DNAs (RAPDs) 
(Williams et al., 1990), simple sequence repeats (SSRs 

or microsatellites) (He et al., 2003; Tautz, 1989), 

amplified fragment length polymorphisms (AFLPs) 

(Vos et al., 1995), cleaved amplified polymorphic 

sequences (CAPS) (Konieczny and Ausubel, 1993), 

restriction fragment length polymorphisms (RFLPs) 

(Botstein et al., 1980), variable number of tandem 

repeats (VNTRs or minisatellites) (Jeffreys et al., 

1985), sequence characterized amplified regions 

(SCARs) (Paran and Michelmore, 1993), expressed 
sequence tags (ESTs) (Adams et al., 1991), conserved 

ortholog sets (COS) (Fulton et al., 2002), single-strand 

conformation polymorphisms (SSCPs) (Orita et al., 

1989), insertion deletions (InDels), and single 

nucleotide polymorphisms (SNPs) (Landegren et al., 

1998). Kamel et al. (2010) secluded DNA from the two 

contrasting parents, LSSS1 as a heat resistant parent 

and Super Strain B as a heat susceptible parent, their 

subsequent F1 and DNA bulks of the resistant and 

susceptible groups of F2 segregating population were 

experimented against 10 preselected primers. All of the 

primers had polymorphisms with the genotypes 
studied. Primers A16 and Z13 presented 2 positive 

molecular markers that were only detected in the 

resistant parent (LSSS1), F1 and the resistant F2 bulk 

with 100 bp molecular sizes for primers A16 and 500 

bp for primer Z13, while they were absent in the 

susceptible parent (Super Strain B) and the 

susceeptible F2 bulk. In contrast, primers C02, C03, 

C05, C08, C14 and C15 demonstrated 8 molecular 

markers that were detected only in the susceptible F2 

bulk with 500 bp molecular size and 1500 bp for 

primer C02, 1750 bp and750 bp for primer C03, 2400 
bp for primer C05, 550 bp for primer C08, 400 bp for 

primer C14 and 650 bp for primer C15. Zhang et al. 

(1994) and Mackay and Caligari (2000) claimed that 

analysis of RAPD that is mixed with BSA has been 

applied to screen for markers associated with genes of 

interest. Furthermore, Lin et al. (2006) detected 14 

random amplified polymorphic DNA (RAPD) markers 

associated with heat resistance characteristics in 

tomatoes under heat stress with the use of the bulked 

segregant analysis. Various RAPD markers were 

unique to one special characteristic, and the rest were 

related to two characteristics while several markers 
demonstrate one polymorphic band and the others two 

polymorphic band. They also made use of 22 genetic 

markers as indirect selection linked to morphological 

traits and exhibited polymorphic bands, 13 were 

special to the susceptible parent i.e. C09 marker 

presented 1.5 kb for high number of flower and 1.0 kb 

for low number of fruit; D06 marker’s 0.3 kb for high 

number of fruit and 1.0 kb for low number of flower; 

D11 marker’s 0.3 kb for high number of flower and 0.3 

kb for high fruit weight ; D12 marker’s 1.0 kb for high 

number of flower; K06 marker’s 1.1 kb for high 
number of flower and 1.3Kb for low number of fruit; 

K14 marker’s 0.5 kb for high number of flower; P06 

marker’s 0.5 kb for high yield ; X01marker’s 0.4 kb 

for high fruit weight and 0.7 kb for low number of 
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flower while 9 were specific to the resistant parent, 

like D08 marker’s 1.0 kb for low number of flower; 

K02 marker’s 1.6 kb for low number of flower and 0.5 

kb for low number of fruit; K08 marker’s 0.6 kb for 

low number of flower; K20 marker’s 0.9 kb for low 

fruit weight; P08 marker’s 1.2 kb for low number of 
flower and 0.8Kb for low yield; S13 marker’s 1.2 kb 

for low weight of fruit and 1.3 kb for low weight of 

fruit. Kamel et al. (2010) also detected that 844A as a 

primer presented as positive molecular marker that was 

only distinguished in the resistant parent (LSSS1), F1 

and the resistant F2 bulk with 650 bp molecular sizes. 

These findings were similar to those of Lin et al. 

(2010) who made use of 160 F2 tomato crops 

segregating population to detect ISSR markers that 

were related to fruit characteristics in the tomato which 

exposed to high temperatures. Lin et al. (2010) 

screened 100 ISSR-PCR primers in the parents and 51 
were identified to be polymorphic and of them 42 

markers were segregated in a Mendelian fashion. The 

greatest (14) and lowermost (3) band numbers were 

created by primers 884 and 814, respectively. Lin et al. 

(2010) created 127 AFLP bands with fragment sizes 

that ranged from 50 to 500 bp with the use of 2 

ECoRIMseI primer pair combinations. Of these, 50 

polymorphic bands with an average number of 25 

bands per primer pair were disclosed. Among detected 

50 polymorphic fragments, 26 AFLP loci were 

identified to be associated with the genetic map. 
Mansour et al. (2009) detected differentiations in 

tomato varieties that were grown under heat stress and 

distinguished only 15 ISSR (814, 844A, 844B, 

17898A, 17898B, 17899A, 17899B, HB8-15) and 20 

RAPD (P1-20) primers that could distinguish intra-

specific differentiations.  

6. Marker-assisted selection (MAS) for heat 

tolerance in tomato 

Marker-Assisted Selection is defined as a 

selection for a characteristic that depend on the 

genotype of an associated marker more than the 

characteristic itself. In essence, a marker that is 
associated can be applied as a criterion for selecting 

indirectly. The potential of MAS as an instrument for 

plant progress has been vastly investigated (Tanksley 

et al., 1989; Ribaut et al., 2002; Servin et al., 2004). 

Despite the utility of MAS for manipulating single-

gene characteristics is straightforward and has been 

properly documented, its usefulness for complicated 

characteristics has also been distinguished (Stuber and 

Edward, 1986; Edwards and Johnson, 1994; 

Eathington et al., 1997; Schneider et al., 1997; Knapp, 

1998; Toojinda et al., 1998; Stuber et al., 1999; Zhu et 
al., 1999; Hospital et al., 2000; Bouchez et al., 2002; 

Tar’an et al., 2003; Zhou et al., 2003; Jiang et al., 

2004). However, it should be understood that MAS for 

polygenic characteristic progress is in its primary step 

and transitory process and the field is on the verge of 

producing convincing outcomes. Based on most 

simulation studies and empirical outcomes, it seems 

that characteristic heritability (h
2
) and the number-of-

QTLs are the most imperative elements impacting the 

impressiveness of MAS. MAS seems to be most useful 
for characteristics with low h2 (0.1–0.3) and that are 

handled by rather small numbers of QTLs with huge 

impacts. In general, it is accepted that in most cases, 

for a trait that has a low-heritability, MAS will have 

better selection outcomes than selection of phenotypic 

(Stuber et al., 1999). Previous researches presented 

that heat resistance exhibits low heritability so that 

MAS can be applied for producing of heat resistant 

tomato. The stages are needed for the progress of 

markers to be used in MAS and various benefits of 

MAS are expressed in a review by Collard et al. 

(2005). Polymorphism level that is distinguished in 
molecular marker followed by the use of marker-

assisted selection (MAS) has been certified to be 

proper alternative way of the agronomic selection, 

where it provides crop breeders with environmental- 

independent genetic markers for certain economic 

characteristics.  

7. Development of heat-stress tolerance of tomato 

Under agricultural systems, crops adaptation 

or their resistance to environmental stresses can be 

manipulated by different methods. Generally, the 

negative influences of abiotic stresses on agricultural 
yield are diminished by a composition of genetic 

development and cultural practices (Wahid et al., 

2007). Genetic improvement involves progress of 

varieties that can resist to environmental stresses and 

generate economic yield. However, genetic progress of 

crops for stress resistance is an economically constant 

solution for generation of plants in stressful conditions 

(Blum, 1988). The relatives of the planted tomato have 

certified to be valuable origines of favorable genes for 

better genetic development (Rick, 1986) and 

prosperous inter-generic crosses have also been made 

among planted tomato and its nearly related Solanum 
species (Rick, 1960; Stoeva and zagorska, 1987; Wann 

and Johnson, 1963). Hybrid lines also seemed to have 

a proper performance consistency especially under 

stress than optimal growing environments (Yordanov, 

1983). Both traditional and hybrid breeding ways, that 

benefit of additively acting genes and genetic 

interactions, should be useful in tomato heat resistance 

breeding. In favor of hybrid breeding, around 1/3 of 

the diallel hybrid progenies from the foregoing study 

had better fruit set than the better heat resistant parents 

(AVDRC, 1988). In another related study, crosses 
among heat resistant stocks were better in fruit setting 

capability and yield than their crosses with heat 

susceptible parents from the diallel test (Opena et al., 

1987). 
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Adjustment or alterations in cultural practices, 

like the time of planting, crop density, and 

management of soil and irrigation can reduce stress 

impacts, for instance Hanna et al. (1997) identified 

development and yield reactions of heat resistant 

tomatoes to depth of transplant, daily irrigation time 
and color of polyethylene mulch. They cultivated five-

week-old tomato seedlings to a depth of 15.0 cm and 

perceived remarkable rise in marketable yield but 

mean fruit mass was not affected by transplant depth, 

in contrast, crop dry mass was markedly enhanced by 

deeper transplanting. Irrigation in morning enhanced 

the marketable and total yields, average fruit mass in 

1994, and dry mass of crop in 1995. White-surface 

mulch had the same impact on fruit mass and yield. 

They finalized that a rise in yield of heat resistant 

tomatoes can be performed by deeper transplanting, 

irrigation in morning, making use of white-surface 
polyethylene mulch, or a mixture of all three. 

Practically, to be prosperous in developing agricultural 

yield in stress conditions, both genetic progress and 

adjustment in cultural practices must be done 

simultaneously (Wahid et al., 2007). In below, a 

summary of such endeavors and improvements is 

discussed and demonstrated.  

7.1. Traditional breeding strategies 

Traditional breeding of heat resistant crops 

basically based on selection and a common technique 

of selecting crops for heat stress resistance has been to 
grow breeding materials in a hot target production 

environment and detect individuals/lines with higher 

yield (Ehlers and Hall, 1998). A proposed method has 

been detected in selection criteria during early steps of 

crop growth that can be linked to heat resistance during 

reproductive steps. In tomato, a potent positive 

correlation has been perceived between yield and fruit 

set under high temperature. Therefore, estimation of 

germplasm to detect sources of heat resistance has 

regularly been performed by screening for fruit set 

under high temperature (Berry and Rafique-Uddin, 

1988). Among various other characteristics that are 
influenced by high temperature, the non-reproductive 

trends involve efficiency of photosynthesis, assimilate 

translocation, mesophyll tolerance, and cellular 

membranes disorganization (Chen et al., 1982). 

Breeding to develop such characteristics under high 

temperatures can lead to improvement of varieties with 

heat resistance approaches. Various other concerns 

when applying conventional breeding protocols to 

promote heat resistant crops are as follows:  

 -Detection of genetic resources with heat 

resistance approaches. In lots of crop species, for 
instance tomatoes and soybeans, restricted genetic 

differentiations exist within the cultivated species 

necessitating detection and use of wild accessions 

(Foolad, 2005).  

 -In different crop species, heat resistance is 

sometimes linked to various unfavorable agronomical 

or horticultural traits. In tomato, for instance, two 

unfavorable traits generally perceived in heat resistant 

lines are small fruit and limited foliar canopy (Scott et 

al., 1997).  
 -The small fruit production is mostly because 

of improper impacts of high temperature on the 

creation of auxins in the fruit and the poor canopy is 

for the sake of the highly reproductive nature of the 

heat resistant varieties (Scott et al., 1997).  

 Heat resistance breeding is yet in its primitive 

step and needs more attention in comparison with the 

past. Unfortunately, the literature has partially less 

information on breeding for heat resistance in various 

plant species. However, although all the 

complicatedness of heat resistance and hardships 

confronted during transfer of resistance, various heat 
resistant inbred lines and hybrid varieties with 

commercial acceptability have been improved and 

released in tomato (Scott et al., 1986; Scott et al., 

1995). 

7.2. Molecular and biotechnological strategies 

Recent genetic researches and endeavors to 

convince high-temperature resistance of crops with the 

use of conventional protocols and transgenic attributes 

have vastly detected that crop heat stress resistance is a 

polygenic characteristic. Various ingredients of 

resistance, handled by various sets of genes, are vital 
for heat resistance at various steps of crop growth or in 

diverse tissues (Howarth, 2005; Bohnert et al., 2006). 

Therefore, the use of genetic stocks with diverse levels 

of heat resistance, co-segregation and correlation 

analyses, molecular biology methods and molecular 

markers to detect resistance, QTLs are promising 

attributes to dissect the genetic source of thermo-

resistance (Maestri et al., 2002). Recently, 

biotechnology has assisted substantially to a proper 

understanding of the genetic source of heat resistance. 

For instance, various genes which are responsible for 

inducing the HSPs synthesis, have been detected and 
secluded in diverse crop species, involving maize and 

tomato (Liu et al., 2006; Sun et al., 2006; Momcilovic 

and Ristic, 2007). It has also been exhibited that 

tomato MT-sHSP has a molecular chaperone role in 

vitro (Liu and Shono, 1999) and recently it has been 

presented that MT-sHSP gene shows thermo-resistance 

in transformed tobacco with the tomato MT-sHSP gene 

(Sanmiya et al., 2004) at the crop level. Experimental 

data gained from transgenic, reverse-genetics and 

mutation attributes in non-cereal species prove causal 

involvement of HSPs in thermo-resistance in crops 
(Queitsch et al., 2000).  

7.3. Induction of heat resistance of Tomato 

Though genetic methods may be 

advantageous in the production of heat resistant crops, 
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it is probable that the recently produced crops are 

yielded low in comparison with near-isogenic heat 

susceptible crops. Therefore, substantial attention has 

been devoted to the induction of heat resistance in 

existing high-yielding varieties. Among the various 

techniques to achieve this target, foliar application of, 
or pre-sowing seed treatment with, low concentrations 

of inorganic salts, osmoprotectants, signaling 

molecules (e.g., growth hormones) and oxidants (e.g., 

H2O2) as well as preconditioning of crops are common 

attributes. Preconditioned tomato crops presented 

better osmotic adjustment by keeping the osmotic 

potential and stomatal conductance and better 

development than non-conditioned crops (Morales et 

al., 2003). Similarly, heat acclimated, in comparison 

with non-acclimated, turf grass leaves revealed higher 

thermo-stability, lower lipid peroxidation product 

malondialdehyde (MDA) and lower harm to 
chloroplast in exposure to heat stress (Xu et al., 2006). 

In tomato, it was exhibited that heat treatment 

administered to crops prior to chilling stress resulted in 

diminished incidence and intensity of chilling injury in 

fruit and other organs (Whitaker, 1994). Therefore, to 

promote heat resistant tomato crop, alternative 

methods to genetic means would involve pre-treatment 

of crops or seeds with heat stress or certain mineral or 

organic compounds. The success of such method, 

however, based on tomato plant and genotypes and 

must be studied on case basis.  

8. Conclusions and future prospects 

Already substantial improvement has been 

performed in tomato research, involving development 

of molecular markers, mapping of specific genes and 

QTLs, comparative analysis of different characters, 

fine-mapping and map-based cloning of genes and 

genome sequencing and organization. Molecular 

mapping can be applied as criteria for indirect 

selection and tomato improvement. However, little 

information is available for the use of markers in 

tomato breeding especially for the development of 

complex characteristics like heat resistance. However, 
depending on the most recent discoveries and research 

progresses, it is clear that the future of routine 

application of markers in heat resistant tomato 

breeding is prospective. But the most imperative 

problem is the improvement of appropriate markers for 

the breeding programs. PCR based molecular markers 

that can distinguish polymorphism between closely 

related genotypes can be used in marker-assisted 

breeding for heat resistant tomato. Furthermore, the 

complete sequencing of the tomato genome will assist 

to progress sequence-based high-resolving markers. 
This will make MAS as a routine procedure in tomato 

breeding programs especially for improvement of 

many complicated characteristics. For complex traits 

i.e. heat resistance obtaining a reliable phenotypic data 

for QTL mapping may not be proper on the other hand, 

partitioning of the total genetic variation for heat 

resistant characteristic into its physiological and 

developmental components would lead to detection of 

QTLs for individual components that may be more 

useful. The importance of such progresses is well 
distinguished by the geneticists and plant breeders and 

lots of research programs have commenced such 

activities. As heat resistant tomato is a demandable 

criterion in tropical and subtropical environment in 

future, a combination of traditional breeding protocols 

and marker assisted breeding will become a routine 

procedure for heat resistant tomato production. 
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1. Introduction 

Many initial and boundary value problems can 
be transformed into integral equations and in many 
cases, we cannot solve this equations analytically to 
find an exact solution. So that by using numerical 
methods we try to find the approximate solution of 
these equations. Several authors have considered the 
numerical solution of the integral equations with 
different methods ([1 ,2,5,7,10,11]). 

 This paper consists of two parts. In part I, we 
study the numerical solution of system of linear 
Fredholm integral equations of the second kind by 
means of Sinc-collocation method, this method 
consists of reducing the system of Fredholm integral 
equations to a set of algebraic equations with 
unknown coefficients by using the properties of Sinc 
function. In part II, we study the numerical solution 
of linear Fredholm integral equations by shifted 
Chebyshev polynomial method which transforms 
Fredholm integral equation into a matrixequation. 
 
Part I: Numerical solution of system of linear 
Fredholm integral equations by Sinc- collocation 
method 
       This part consists of three sections. Section 1, 
outlines some of the main properties of Sinc function 
which are necessary for the formulation of the 
problem. In section 2, we illustrate how Sinc- 
collocationmethod may be used to replace system of 
linear Fredholm integral equations into system of 
linear algebraic equations. Finally in section 3, we 
will illustrate the method by some numerical 
examples. 
      Now, we consider the system of linear Fredholm 
integral equations of the form: 

)1.1(],[,)(),()()( 


 baxdtttxHxFx

 

Where 

T
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T
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,,,2,1,,)],([),( njitxHtxH ij   

is the unknown function )(x  F(x) and H(x, t) are 

known functions and to be determined. 

 

1. Sinc function and its properties [3] 

The Sinc function is defined on the whole real line 

by:  
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Now, for h > 0 and integer j , we define the jthSinc 
function with step size h by: 
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, whenever this series   is called the Whittaker 

cardinal expansion of  

is approximated by using the finite number of terms 

in  converges ,  

(1.5). For positive integer N, we define 
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an inverse mapping of 

line as: 

)12.1(.}:)()({ 1   uDuu 
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The Sinc- collocation points 

on the real line, the image 
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evenly spaced nodes 
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2. The approximate solution of system of 
Fredholm integral equations 

 

       We consider the ith equation of (1.1): 
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,,,2,1;,,1,, njNNNj   There 

are n×(2N +1) unknowns 

to be determined in (1.19). In order to determine these 
n × (2N + 1) unknowns, we apply the collocation 
method. Thus by setting  

areSinc-collocation points: kx in (1.19) where 
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From (1.19) and (1.20) we obtain the following 
system of n × (2N + 1) 

linear equations with n × (2N + 1) unknowns 
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By solving the linear system (1.22), we obtain an 
approximate solution 

of the system of integral equations )( xj
corresponding to the exact solution 

(1.1) at the Sinc points. 

 

3. Numerical examples 

       In this section we will illustrate the above results 
by some examples. The examples have been solved 
by presented method with different values of N. 

The errors 
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Example 1. 

Consider the following system of Fredholm integral 
equations 
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We solved Example 1 for different values of 
N and the maximum of absolute errors on the Sinc 
grid Sare tabulated in Table 1. This table indicates 
that as N increases the errors are decreasing more 
rapidly where excellent results are shown.  

 

Example 2. 

Consider the following system of Fredholm 
integral equations 
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The approximate solution is calculated for 
different values of N and the maximum of absolute 
errors on the Sinc grid S are tabulated in Table 2.  

 

Part II: Numerical solution of linear Fredholm 
integral equationsby shifted Chebyshev 
polynomial method 

      This part consists of two sections. In section 1, we 
present shifted Chebyshev polynomial method. 
Section2, is devoted to introduce the numerical 
solution of three examples by using shifted 
Chebyshev polynomial method and Sinc- collocation 
method. 

 

Consider the following linear Fredholm integral 
equation: 

 
1

0

)1.2(,]1,0[,,)(),()()( txdtttxKxfx 

 

)(x is a real parameter and  where f(x), K(x, t) 

are given functions, 

is unknown function. 

 

1. Shifted Chebyshev polynomial method 

         In this section we will study the approximate 
solution of equation (2.1) by means of shifted 
Chebyshev polynomial method.  

of equation (2.1) can be represented by truncated 

)(x The unknown function 

Chebyshev series as follows: 
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is a sum whose first term is   are the unknown 
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halved and N is any positive integer. 

 

of equation (2.1) and K(x, t) can be expressed )(x
Suppose that the solution 

as a truncated Chebyshev series. Then (2.2) can be 
written in the following form: 
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By substituting from Chebyshev collocation points 
defined by (2.4) into equation (2.1), we obtain a 
matrix equation of the form  
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When we substitute from Chebyshev collocation 

points (2.4) into (2.3), the becomes matrix  

for i = 0, 1, ...,N , j = 0, 1, ...,N and )( ixI  

Substituting from (2.3) and (2.5) in  

using the following relation [9 ],  
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we obtain 
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Therefore, we obtain the matrix I in terms of 
Chebyshev coefficients matrix in the following form: 
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where 

.])()()([ 00
T
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Now, by using the relation (2.7) and (2.9), the integral 
equation (2.1) transforms into a matrix equation 
which is given by: 

)10.2(.* FKZAAT  
The matrix equation (2.10) corresponds to a system of 
(N + 1) linear algebraic equations with (N + 1) 
unknown Chebyshev coefficients. Thus the unknown 
can be computed, hence we obtain the approximate 

solution. ja coefficients 

Particularly : If we apply Sinc-collocation method 
which is given in part I in case of linear Fredholm 
integral equation (2.1) we obtain the following 

system :,,,1 NN    of (2N +1) linear 

equations with (2N +1) unknowns 
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2. Numerical examples 

In this section we present three examples to illustrate 
the above results. 

 

Example 1. 

Consider the following linear Fredholm 
integral equation of the second kind 

)12.2(,10,)()(
4

1

3

4
)(

1

0

2

  xdtttxxxx 

.1)( 2  xx with the exact solution 

The numerical solution of equation (2.12) in case of 
shifted Chebyshev polynomial method and Sinc- 
collocation method is given in Tables 3 and 4. 

 

Example 2. 

Consider the following linear Fredholm integral 
equation with exact solution 

)1()(  xxx  

)13.2(.10,)()63(
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1
)(

1

0

2

  xdttxtxx 

 

The numerical solution of equation (2.13) in case of 
shifted Chebyshev polynomial method and Sinc- 
collocation method is given in Tables 5 and 6. 

 

Example 3. 

Consider the following linear Fredholm integral 
equation with exact solution 

)3/22()(  xex x  

)14.2(.10,)(22)(
1

0

)(

   xdttexex txx 

The numerical solution of equation (2.14) in case of 
shifted Chebyshev polynomial method and Sinc –
collocation method is given in Tables 7 and 8.  

 

Table 1. Numerical results of Example 1 in part I 


)(

2
hE S

  


)(
1

hE S
  

h N 

1.346648 E−3 3.150485 E−3 1.404963 5 

2.301931E−4 1.827180 E−4 0.9934589 10 

7.402897 E−5 3.388524 E−5 0.8111557 15 

4.351139 E−6 6.556511 E−6 0.7024815 20 

7.152557 E−7 2.384186 E−7 0.6283185 25 

1.192093 E−8 7.078052 E−8 0.5735737 30 

7.326145 E−9 4.103521 E−9 0.5310261 35 

2.019321 E−10 5.214782 
E−10 

0.4967294 40 

8.729451 E−10 3.458109 
E−10 

0.4683210 45 

6.402321 E−11 1.248273 
E−11 

0.4442883 50 

)7.2(.* AT
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Table 2. Numerical results of Example 2 in part I 


)(

2
hE S

  


)(
1

hE S
  

h N 

1.474380 E−3 5.940656 E−3 1.404963 5 

2.361536 E−4 2.918275 E−4 0.9934589 10 

1.257658 E−5 4.464388 E−5 0.8111557 15 

2.920628 E−6 8.225441 E−6 0.7024815 20 

7.152557 E−7 8.509960 E−7 0.6283185 25 

5.960464 E−8 4.807629 E−8 0.5735737 30 

3.135621 E−8 1.197832 E−8 0.5310261 35 

4.047211 E−9 6.601731 E−9 0.4967294 40 

2.942132 
E−10 

7.706242 
E−10 

0.4683210 45 

7.066213 
E−11 

3.416235 
E−11 

0.4442883 50 

 

Table 3. Numerical results of Example 1 in part II in 
case of shifted Chebyshev polynomial method for N = 5: 

Error x  

3.576279 E−7 0.1 

3.576279 E−7 0.2 

3.576279 E−7 0.3 

2.384186 E−7 0.4 

3.576279 E−7 0.5 

3.576279 E−7 0.6 

4.768372 E−7 0.7 

4.768372 E−7 0.8 

7.152557 E−7 0.9 

8.344650 E−7 1 

  

Table 4.Numerical results of Example 1 in part II in 
case of Sinc- collocation method 


)(

1
hE S

  
h N 

1.914620 E−3 0.9934589 10 

2.176762 E−4 0.8111557 15 

3.68356 E−5 0.7024815 20 

7.748604 E−6 0.6283185 25 

4.649162 E−6 0.5735737 30 

9.536743 E−7 0.5310261 35 

5.960464 E−7 0.4967294 40 

4.053116 E−7 0.4683210 45 

9.536743 E−7 0.4442883 50 

 

 

 

 

 

Table 5. Numerical results of Example 2 in part II in case 
of shifted Chebyshev polynomial method for N = 5: 

Error x  

9.164214 E−7 0.0 

7.525086 E−7 0.1 

5.811453 E−7 0.2 

3.874302 E−7 0.3 

2.235174 E−7 0.4 

8.940697 E−8 0.5 

2.980232 E−8 0.6 

1.192093 E−7 0.7 

2.086163 E−7 0.8 

3.278255 E−7 0.9 

4.619360 E−7 1 

 

Table 6. Numerical results of Example 2 in part II in 
case of Sinc- collocation method 


)(

1
hE S

  h N 

7.003546 E−7 1.404963 5 

4.059984 E−9 0.9934589 10 

5.820766 E−10 0.8111557 15 

2.103206 E−12 0.7024815 20 

0.000000000000 0.6283185 25 

0.000000000000 0.5735737 30 

 

Table 7.Numerical results of Example 3 in part II in case of 
shifted Chebyshev polynomial method for N = 5: 

Error x  

1.490116 E−6 0.0 

3.099442 E−6 0.1 

2.175570 E−5 0.2 

1.013279 E−5 0.3 

1.642108 E−5 0.4 

2.914667 E−5 0.5 

1.484156 E−5 0.6 

1.299381 E−5 0.7 

2.312660 E−5 0.8 

7.152557 E−7 0.9 

3.099442 E−6 1 
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Table 8. Numerical results of Example 3 in part II in case 
of Sinc- collocation method 


)(

1
hE S

  
h N 

1.708865 E−4 1.404963 5 

3.409386 E−5 0.9934589 10 

1.549721 E−6 0.8111557 15 

7.152557 E−7 0.7024815 20 

5.960464 E−8 0.6283185 25 

5.960464 E−8 0.5735737 30 

0.000000000000 0.5310261 35 

 

Conclusion 
      In part I of this paper we study the numerical 
solution of example 1 and example 2 by Sinc- 
collocation method. But example 1 has been studied 
by Taylor-series expansion method in [6] and 
example 2 has been studied by using Block-Pulse 
functions in [8] by comparing the results we find that 
our method is better than the results of Maleknejad et 
al.,[6] and Maleknejad et al.[8]. In part II we study 
the numerical solution of three examples of linear 
Fredholm integral equations by using shifted 
Chebyshev polynomial method and Sinc- collocation 
method which derive a good approximation.  
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Abstract:  Organizing ideas and transferring them into practical models and sketches are one of the main duties of a 
landscape architect. Landscape designing ideas separated from the designer’s mental imaginations, are made upon 
context features, programs and designer’s Intellectual and philosophical attitudes. These ideas turn into physical and 
practical sketches and plans by using principles such as axes, movements, geometrical forms, hierarchies, structural 
elements, Private and public spaces, perspectives and views. Although there are limitations for designers to use 
patterns , in areas of function and technique, but they are free to express design in shapes. Thus, it could be said that 
the main responsibility of a designer in establishing a style is; creating the form.Form in a field of art, doesn't just 
mean its physical appearance, size and volume, but includes all of components which intervene in it's structure and 
composition. It is assumed that most of those above -such as a line in painting sound in landscape or a pause in 
music- do not have a clear description of themselves and find meaning when get organized in final production. So 
the main components are his form and space. It should be mentioned that there are differences between design 
methods and the references or methods which produce forms. Each designer may use a totally specific or spectacular 
method to design, but the created form can be analyzed with two mechanisms which is going to be investigated in 
this essay.The purpose of this essay is to find a mechanism which would be able to analyze different approaches of 
emerging forms in landscape architecture. By analyzing factors such as Fabric, Pattern, Shape and Geometry, finally 
we would compile or methodology in form’s creation. With this knowledge, the landscape designer’s thoughts 
would be organized and put into various models in which the created form and the local effects could be analyzed. 
[Seyed Abdolhadi Daneshpour, Mohsen Faizi, Sasan Hosseini, Maryam Fallah, Pouyan Berahman. Landscape 
Design methodology in Form’s origination. Life Sci J 2012;9(4):1958-1968] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 295 
 
Keywords: Form, Architecture, Landscape design, Geometry and Logic architecture, intuition and sensibility. 
 
1. Introduction 

Landscape architecture and methods which are 
the origins of landscape architecture have a long 
history. From hundreds of years ago  we could see 
landscapes which have been ordered(organized) and 
designed consciously such as landscape of religious 
places, temples, gardens (which are a symbol of  
heaven and paradise and also show our ancient 
relationship with nature) and parks which somehow 
show ideal forms of nature. If we would be able to 
identify the morphology of each landscape and 
afterwards consider it in our own cultural fabric and 
identify the processes which have shaped the 
landscapes, then we would be able to use this 
knowledge to make decisions about future application, 
conservation, management and development. Also, we 
can use patterns which have originated from certain 
changes and then analyze them from an aesthetical 
point of view. Therefore, effective processes in 
creating landscapes and the pressures and attitudes 
towards changes could be a response of our reactions 
and could be related to society’s common values and 

their own culture. But the final visual goal in each 
design is to make a balance between variety and united 
elements while the spirit of place is taken into 
consideration. Patterns and structures, compositions or 
landscapes are shaped with organization of a variety of 
various basically elements. Thus, it is essential to 
know more about that how forms are attained before 
we find possible methods to organize elements in the 
design process in advance. 
2. Form 

Form is the utility with which designers share 
most of their psychological and emotional desired 
impressions with the users of a space. As Hadi 
Mirmiran explains,” architecture is memorized by form 
and felt by space”. Visual shapes, quality, scale, 
proportion and the form of a space is organized by its 
components such as floors, walls and ceilings and the 
person communicates with them in this surrounded 
space. 
2-1.Terminology 

In Americana encyclopedia, Form is defined and 
expanded as: 
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In Encyclopedia: form determines a number of 
different but related concepts, some for what is 
essential for our knowledge of reality… Philosophical 
usage of the term - metaphysics ,epistemology, 
aesthetic – is more than other similar usages. With a 
simple look, form of a material object is  it's shape ,as 
distinct from the material which object has. Also form 
is the order of a set of elements, separately from their 
hidden nature, distinct from the material that the object 
is comprised, for example, the spiral arrangement of 
atoms in a molecules or their geometric symmetry in a 
crystal in their organic organization, form is not just 
physical structures, but also a function of several 
physical performance .In social relations form is a 
scale or pattern ... also form is the structure which 
includes political and economical systems and other 
organizations, a simple definition of form cannot cover 
all these usages but a major means can be extracted of 
their pure internal relations. 

Form is used in the meaning of shape, appearance 
and figure. In the Persian philosophical literature, the 
term “appearance” is used instead of ‘form’. 
Appearance is the aspect of an object which it is 
recognized by. Such as the form of a table which is 
shaped by the way that the lumbers have been 
connected and joint together and if we put them in 
another position they could look like a bed (couch) and 
different objects with different forms could be built of 
these lumbers. 

In Webster World Dictionary "Form" implies 
within many categories, as noun within twenty 
categories, as transitive verb in seven categories and as 
intransitive verb in three separated categories. Most 
important of them are : 1)Specified shape of 
everything..  2) Configuration or combination of a 
character o animal 3)Special state of being that 
something have, like water which obtains form in 
vapor state. 4) Arrangement, especially arrangement in 
an order, the method in which parts of a whole 
organize…and 19) Philosophy, Nature of something 
according to reality or inner character of it which 
makes the appearance special. 

As can be seen from the definitions in Webster 
Dictionary, the philosophical definition of form seems 
to be more complete. Form in Webster Dictionary is 
defined as a general term. Although it has mentioned 
some synonyms, meaning of form includes all of them. 
These synonyms are: Figure, Outline, Shape and 
Configuration. 

In philosophy it is expressed that “Figure (form) 
is separated from substance (component parts). This 
means that for instance the form of a cube could be 
made of different materials. So, form could be 
imagined as an abstract concept separated from 
substance and it could be shaped in the mind which is 
known as picture of mind or” image”. 

2-2. Meaning of form in art 
Form in art is definitely related to an artistic 

work. As it was discussed above, form is putting an 
object in practice and it is the objective matter of an 
object. Whatever in art is put into practice and 
becomes manifested is an impression of art or an 
artistic work. It should be mentioned that this 
impression presences in the mind of the artists before 
its manifestation (at the beginning of an artistic 
activity/creation). Form is a complete position 
(expression) of an artistic work (Ocvirk et al; 1990). In 
popular(cultural) library of art form has been described 
as: form is a term which is used for describing some 
aspects of an artistic work such as its inner structure 
(regulation/order) and shape. And mostly it is to some 
extent differed from substance, subject, content, 
function and artistic styles. The most valuable aspect 
that we value in an artistic work results from its 
connections (relationships) and proportions. Form is 
our subjective view about art. Anyhow, form is not just 
connections and proportions (between objects parts) 
and an artistic work is not just those either (Dic of Art, 
Vol. 11). 

Wassily Kandinsky in his book, concerning the 
spiritual of art (1973) defines form” Every form is the 
delimitation of a surface by another one”. Victor 
Wassily in “Notes for a manifesto” states that form and 
color are a single entity (1970) and could not be 
separated. In popular(cultural) library of art these three 
“forms” are distinguished from each other and the 
entire uses in which the term ”form” are  used in art 
are defined and developed as below; 

I. Form as an organized rule (which is named as 
order, classification, arrangement and 
structure). 

II. Form as a shape, condition, ornament or a 
special arrangement of spaces of all kind and 
all dimensions (perceived by sight or by other 
senses). 

III. Form as a kind or type and variety and 
diversity. 

IV. the fourth description that should be added: 
Form as a basis for actions, patterns or 
repeatable incidents which are mostly created 
by the classifications of the third part. 

In the two first meanings we usually talk about 
the form of an art work (the unique form of an art 
work), but the two later meanings are seen as the art 
work as an example of a form (pattern) (the kind of an 
art work). But there is also a common use which is 
separated from those above; form as a practical and 
identifiable existence in the area of art works (Dic of 
Art: vol.11). 

A complete art work is created upon four united 
entities; form, content, subject and substance. 
Sometimes substance is being ignored because of 
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similarity (such as color and canvass in paintings). It 
should be considered that in applied arts these entities 
are different: form, substance and function. In applied 
arts, in addition to aesthetic dimensions, an art work is 
used as a useful object which is practical and has 
functions as well. The difference between subject and 
content is that the subject of an art work is a general 
narrative (story) which the artist chooses between 
various events and phenomena; and the content is the 
preferred message or it is something that will be 
revealed in the subject and is confirmed in the art 
work. In other words, subject is a figure which the 
artist chooses to express its meaning (content). The 
artist chooses an appropriate appearance between 
perceivable appearances to express the content. So the 
subject itself has a form and could be an aspect of the 
form of an art work. 
2-3. Form and Architects point of view 

Although the aim of this article is to get to 
different approaches in form origination in landscape 
architecture, but it is necessary to analyze architects 
and landscape architects points of view in order to get 
to a right perception about form. The term “FORM” 
has a good academic background in architecture which 
we will discuss in continue. 

In” Architecture, Form, Space and Order” Francis 
Ching states shape as below;  

‘Shape is a surrounding line of a surface or a 
visible volume and it is the main element to recognize 
an object’ but Behrooz Mansouri (Mansouri, 2004) has 
five descriptions about 'form' in his article namedi: 
1.  Form is a composition, an arrangement and 

formation of components which have set 
together, such as the arrangement of elements 
which combine together in order to create a 
complete composition. For instance; the 
combination of musical notes or the shapes which 
combine with each other in a painting. A proper 
form should have dimensional proportions, scale 
and harmony. 

2. Another description of form emphasizes on non-
conceptual aspects and it is applied to objects that 
directly catch our senses. 

3. In the third description, form is a concept which 
expresses the existence of an object and makes it 
different from other objects. This description of 
form emphasizes on the objective aspect of an 
object which could be observed its appearance or 
outer shapes. This is what we call it Morph (in 
Persian literature). 

4. In the fourth description, A Form is the purest 
essence of an object which causes its perfection. 
In this description, form is a  content. This is the 
same with the Plato’s description of form;’ Form 
is an entity; it is a true reality superior to 
superficial and perceivable realities of man. 

Which all these human ideas would exist in 
ideation world (EDIOS) and mankind can only 
follow these ideas in order to reach perfection. 

5. In the fifth description, Form is a definition 
which our mind builds for us and with this 
definition; mind can establish a structure over our 
sensible world. Kant’s criticism on theoretical 
wisdom, describes form as human’s ability to 
perceive as it was initiated from the past. From 
this definition, it can be said that forms are 
human’s mental issues. 

In a general conclusion, Mansouri asserts that the 
meaning of the terms ‘shape’ and ‘form’ are close 
together. Both of these sometimes refer to organized 
and shaped elements and other times refer to how 
elements are organized and how they are shaped or 
they express the sort of connection between elements. 
In a systematical approach to architecture both of these 
terms are really important. In both of the terms we deal 
with substantiality and tangible aspects of architecture. 

Grueter describes form as a sensible and clear 
manifestation of a phenomenon which faces judgment. 
He emphasizes that in opposition to form, shape is two 
dimensioned and independent of time and place. He 
declares:” form is a structure, development of content, 
shape and interpreting it, form or figure could indicate 
color ,shape and dimension , structure , body, location, 
direction ,visual balance, material , location and etc. 
Thus, shape is not equal to form and feature, but it is 
just one of form’s aspects besides other aspects”.  
3. Form in Landscape Architecture 

Form in landscape architecture is a final and visual 
expression of numerous powers which affects outdoor 
spaces design. The site (the location where the building 
is being constructed) itself expresses its opportunities 
and limitations. The landlord and the engineers have 
their own obligations and at the same time the potential 
users are looking for comfort and beauty. Form in 
landscape is a skilful composition of all mentioned 
powers. 

Grant W.Read presents the imagination of this 
skilful composition as the key to achieve a desired 
form. He suggests that form and function are the two 
critical elements of this process. Some believe that 
form follows function, it means that form is a 
consequence of a primary analyze of functional 
attributions. Some other also believes that form has its 
own genuineness which could affect the ways which a 
site is used. He believes that form is a compounded 
part of a function and this reflect in both opinions. 

In order to design desirable and meaningful 
environments and landscapes, first of all we should 
recognize factors which have an effect on form. 
Meanwhile we should know the meanings which each 
of these factors explain. Rapoport believes that in most 
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cultures, there are three main factors which affect the 
design progress: 

i. Physical features and conditions such as the 
site, climate and etc. 

ii. Percepetion , cultural attributes, inclinations and 
ideologies which have built the philosophical 
bases of culture and shape the main inclinations 
about concept of man, his relationships, nature 
and cultural paradox, economics, time and etc. 

iii. Available resources and technologies in order to 
reform existing conditions and also recognize 
cultural attitudes and perspectives. 

In communities such as ours, the fourth factor 
should also be taken under consideration: aesthetical 
aspects, proportions and visual qualities such as 
aesthetic and artistic features in landscape are included 
in this category. Inspiration, conceptualism and 
locality in landscape are the goals of the fourth factor. 
 

 
Table 1: Architects different approaches in describing form 

 
3-1.The necessity of applying form theory landscape 
design 

Regarding to Turner’s opinions (2001), we can 
categorize the difficulties of landscape design after the 
nineteenth century and aspect dimension of landscape 
design which are related to form will be brought forth 
for discussion (social, cultural, ecological and 
aesthetical): 

In the classical period(1800) designing simply 
became to disappear at the time following nature 
meant designing the gardens based on experimental 
interpretations of natural forms (which exist in the 
nature).Thus, art seemed to be artificial. nature was 
irregular and unorganized and gardens became 
concretized. 

While the theory of landscape restoration began at 
the late of nineteenth century, reformers( such as 
Goder) paid more attention to social functions and 
ecological processes this led to a separation between 
designing, planning and landscape from fine arts and 

this caused an inattention in form as a specialized 
subject in landscape. 

After 1954, landscape designers integrated in order 
to work on functional aspects of modernism but this 
union was mortal. Efforts to reflect that form 
functional requirements caused a figurative revision in 
developing new design skills. 

Plan based designs, such as the SAD (Survey- 
Analysis- Design) method, encouraged planners to 
consider landscape design as a two dimensional design 
with few perspectives. 

During the twentieth century, social, ecological, 
political, literal and artistic issues in landscape 
designing remained separated from each other. 
Landscape was known as planting and the role of 
designers in composing 5 elements of outdoor spaces, 
land forms , forms of landscape elements, buildings, 
aqua, vegetation and pavements was ignored. 

Generally owner did not have professional 
designers available in order to design places in a 
manner to seem spectacular and at the same time 

 Approaches(Tendencies)        Architects and Researchers 

 Form impressed by content      
 
 
 
 
 

Louis Kahn 

 Form impressed by volume 
 
 

Ching 

 Form impressed by components ant their relationship 
 
 
 
 
   
 

Behrouz Mansouri 

 Form impressed by tangible appearance Greuter 

Content

Form Mass 

portion

portion

portion

Form 

Form Senses 

relation 

Geometry Mass 

Function 

Form 
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supply their social needs and also to notice the desired 
ecological aspects. (Turner, 2001). But Post-
Modernism abandoned this attitude from dependency 
on functionalism which was generally advantageous, 
and instead, post modernism considered subjects which 
had been ignored since the renascence era such as 
humanism, emphasizing on history and historical 
aspects, historical memories and etc, these factors 

makes trends to eclecticism. This idea that form can be 
manipulated without considering functional 
requirements caused a figurative revision in 
developing and evolution of new design skills 
(Antoniades, 1992). In table 2-1 professionals 
theoretical perspectives in landscape design has been 
represented. 

 
Table 2 – The necessity of theoretical views in landscape design, source: Khakzand, 2009. 

 
3-2.The role of Form in Landscape Architecture 

If we define landscape as a system, in other 
words, a composition of elements which interact with 
each other, then it can be said that form can refer to 
both substantial parts (elements) and the connection 
between parts which keeps them together. But the 
systematical and detailed approach to landscape 
architecture has not yet been announced (except in a 
few cases). And most of the processes refer to the 
circumstances of carrying out the project or parts of the 
design. 

Design’s main questions cannot be eliminated by 
every vague effort scientifically but they can be 
explained by experimenting design results via 
scientific studies. Some researchers believe that 
designer’s pre-imaginations make designing possible 
in fact and it is truly what makes its recognition of a 
design possible at the first place (Steadman, 1970). 

Most of the landscape architects such as Patrick 
Godez have discussed about processes executive in 
landscape design (Hough, 1984; Lynch, 1972; Jellico, 
1983; Mc Harg, 1969). In Espiren’s opinion the 
landscape design process could be such as: 

1. Collecting the listed data's. 

2. Analyzing in order to assess landscape details 
, understand the patterns, perceptions and 
intristic processes in landscape. 

3. Design creativity, form configuration 
(Espiren, 1998) 

In Ingram’s opinion principles such as color, line, 
shape, fabric and scale can be brought to landscape 
design and these are utilities which are used in a 
composition for the purpose of form emersion and 
these principles lead to the following stages in 
landscape design: 

1. Preparing the plan 
2. Presenting the site analyze 
3. Assessing Families requirement and 

preferences  
4. Assigning the activity zones 
5.  Designing the activity zones 
6. Selecting plants and planting (Ingram, 2003). 
Beardsley believes that when it comes to the 

design creativity, landscape designers must pay 
attention to some key principles such as the form 
which is they important. In his reflections landscape 
architecture has some principles such as; 

 Style and content 
 Quantity and balance 

Abstract of opinions Theoretician  

T
h

e n
ecessity of th

eoretical view
s in

 lan
d

scap
e 

d
esign

 Shape is not the goal in landscape design. Sources of creation are more 
important. 

Terib, M., 1933 

There are many conceptual and theoretical levels which are neglected 
in landscape design. 

Morphi, 2005 

Design thoughts , attention to opinions, relation between research and 
landscape. 

Zovieh, 1986 

The necessity of relation between correlation research and design 
process. 

Newman S., 1973 

Fear of abandonment of landscape design due to lack of legitimate 
scientific basis.  

Zovieh, 1973 , Rapaport, 1977 

To offer newer methods for SAD analyzing method. Sasaki, 1950 

To offer new strategies for Paklida design process. Tetnur, 2000 
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 Simplicity 
 Uniqueness 
 Color 
 Fabric and profundity 
 Profitableness(Beardsley, 2001) 

 
4. Landscape Architecture assessment through an 
approach to form emersion  

Mark Tribe suggests that landscape 
assessment could not be possible without considering 
three (main) factors; bio-environmental and formal 
(which is based on shape and space rather than style). 
Social harmony without considering place could lead 
to improper natural landscapes. capitulating climatic 
restrictions could also lead to undesirable (inelegant) 
natural landscapes with the absence of human beings.  
In the opinion of Mark Tribe, as we cannot accept any 
changes in classifying form in landscape in to two 
formal and informal categories, landscape designing 
methods should be considered in three 
directions(aspects); 

 Formal(including space-shape and material) 
 Cultural(including historical-social aspects 

and behaviors) 
 Environmental( including ecology, 

hydrology- gardening and natural 
processes) 

In the recent years, in the widst of 1980, 
landscape by patterns was established and it was 
defined by artificial and natural materials and 
limitations in the shapes of trees and plants which have 
attracted a lot of attentions. In most parts, the designs 
have produced clear approaches of these outstanding 
images and the techniques are used in order to build 
and experiment form and order in the environment. 
These landscape designs, might be elegant or 
inelegant, pure or compounded, exclusive or for public 
and they might be designed for various countries with 
different ecologies and industrial components. 

In this article, the first method would be taken 
into consideration. But before discussing the subject it 
is necessary to take a look at factors which put an 
effect on form in both architecture and landscape 
architecture. 

1. Functional factors-function, circulation, light, 
sound, connections and etc. 

2. Natural and climatic factors- slope, 
topography, water, wind and rain and etc 

3. Constructional factors- techno tic, technology, 
material and etc. 

4. Spiritual and cultural factors- culture, myths, 
faith, religious beliefs and etc. 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
Image 1:  kampinsky Hotel, Munchen, Germany, Peter 
Walker and partners, 1994. Source: Treib, M., 2001. 
 

By knowing these four factors, now we can 
categorize the form origination approaches into two 
classifications. 
 In the first category are those who try to complete 

the project by considering general and logical 
concepts towards a design with specified forms. 
This is method which is logical and organized in 
most parts. Geometry and function which are the 
bases of this structure join together and change to 
a method which takes form into consideration. 

 The seconds are those who look for metaphors 
and special concepts in their method and try to 
come to particular and different forms (second 
method) which are abstractive and naturalistic. 
(shape 1) 

The first method is based on logical and 
geometrical forms which are. The elements, relations 
and connections follow the absolute regulations of 
intrinsic order which in mathematics they exist as 
different geometrical shapes. (Image 1) But in the 
second method and in the opinion of the romanticisms, 
geometry is boring, awkward and unpleasant and they 
want to bring meaning to their designs. They come 
about their desire by an illogical and an intuitional 
approach, by using naturalistic forms. (shape 2) 

Here, we should mention that both of the 
methods have a intrinsic structure and it is not 
necessary to separate them through structural aspects. 
For instance; the passion at using accidental forms is to 
experience some hidden aspects of an absolute order, 
as in a circle. But even a circle can have a shapeable 
diversity. Take a look at the circular forms of the 
bubbles which have put and stringed together 
accidently. 

The shapes might seem mixed, meaningless 
and accidental but in the opinion of users who are 
looking for joy and excitement they seem more 
attractive. 
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Shape 1: (1-1 to 1-2) Abstract and nature oriented forms with approach of using geometric forms. Source: 
Reid. G. W., 2007. 
 
 
 
 
 
 
 
 
 
 
 

 
Shape 2 : (2-1 to 2-3) Nature oriented forms with intuitive approach. Source: Reid. G. W., 2007. 

 
4-1.The geometrical-functional approach 

By repeating the simple geometrical forms (deprived from geometry), a form with a high integration would be 
achieved. By changing scales and locations, even with very simple and primary forms we can lead to various 
interesting forms. The first point in creating geometrical forms is to use the primary shapes (square, triangle, circle) 
and each of these primary volumes (shapes) are derived from the secondary themes which are listed below. (Shape 
3) 

  The Rectangular (90 degree) theme which is an independent shape 
  The 45-90 degree theme 
 The 30-60 degree theme 
 Various types of circular shapes(circles crossing each other, circles and radius, circles and tangent lines, 

parts of the circles, ellipses and spiral forms). 
 

Shape 3: (3-1 to 3-4) Samples related to geometrical-functional approach. Source: Reid. G. W., 2007. 
 

 
4-2.The abstract-naturalistic approach 
There are different shapes and images in the palette of nature which can be used in the designs. The shapes 

may be an imitation or an abstract of the natural forms or they may resemble nature. Imitation copies the existing 
shapes of the nature without much change. Thus, a city built by human might resemble a mountainous stream. 

  

   

    

2-1         2-2       2-3  

      1-1        1-2  

3-1  3-2  3-3  3-4  
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On the other hand, an abstract is a natural shape which has been used for inspiration and it has been changed 
and adapted by the designers in order to proportionate a special condition. The final shape has a slight resemblance 
with the original subject (shape). 

There might be a lot of reasons which make the designer to decide to choose shapes that are more natural and 
irregular rather than totally regular geometrical shapes. This also might be true for the site as well; landscapes which 
are disorganized by human interferes in the nature or landscapes which have attractive natural details might be more 
adapted to natural forms and materials. 

The durability of the relations between the built environment and natural environments is related to the 
designer’s method and the intrinsic conditions of the existing place. Depending on nature, this relation is discussed 
in three stages. The first stage is the essence of ecological design. Here, not only the basic processes of nature are 
identified, but human interventions  must have the least effect on the ecology of the place and they must have vital 
and life giving or productive effects on the outcome. 

The second stage arouses the feeling of natural environment without a complete system of natural processes. 
Artificial controls such as pumps and ladles and watering systems keep the plants and herbs fresh. 

 In the third stage, there is less relationship with the nature and there is not much similarity between the 
designed space and natural processes. The designed space is mostly built of man-made materials such as sand, glass, 
brick and wood. Shapes must follow an order through this artificial structure. 
 

Shape 4 : (1-4 to 4-4) Samples related to abstract-nature oriented approach. Source: Reid. G. W., 2007. 

 
 
5. Form variation 

Another important note in the methodology of 
form creation which is profitable is form variation. 
Form variation is the process of changes of forms in 
which the form is finalized by responding to inner and 
outer motivations (Antoniades 1991). Form variation 
has been the fundamental method of giving finishing 
touches to forms since classical era till now. For 
instant; a form could change by cutting one or some of 
its dimensions but still has its (formal) identity. For 
instant; a triangle could transfer to other prismatic 
forms by changing its height, length and width. Also it 
can transfer to a planar form by getting pressed or it 
can develop to a linear form. 

Now, we are in conditions that we should 
present and discuss all possible approaches to this 
strategy and examine each of them. It can be said that 
no one as Antoniades has examined form variation so 
profoundly. Antoniades believes that it has three main 
strategies which are discussed as below. 
 
5-1. Main strategies in form variation 

There are three different methods in the variation 
of form: 

1. The Traditional method: form’s gradual evolution 
of form takes place through adapting each stage 
with limitations such as outer factors (such as 
site, views, directions, dominant winds, 
environmental problems), inner factors (such as 
functional standards, structural and physical 
planning) and artistic factors (such as the 
designers ability, will and approach towards 
changing the form along with the costs and other 
functional standards). This method, itself brings 
some restrictions in an unlimited form selection. 
Although this method defines and describes the 
figure, yet it restricts the possibility of new visual 
outcomes. By supposing a formal container (such 
as a cube) as a proper volume constantly, even if 
variations could occur in response to restrictions, 
the final outcomes are predictable. If the designer 
acts like a computer with the ability to calculate 
and identify the results and consequences of 
form’s variations-regarding restrictions- then the 
results would always be the same. 

2. Adaptation: the possibility to acquire formal 
movements in painting, sculpture, objects and 
other artificial products and learn from their two-
three dimensional aspects, while considering their 

    
4-1  4-2  4-3  4-4  
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efficiencies and  capabilities. Adaption is an 
expression of "illustrative transfer" which can 
also be expressed as an "illustrative metaphor". 
As a painting turns to a background in which the 
process of formal changeability in landscape 
origination can take place, it is obvious that the 
second category makes the formal changeability 
possible through unrelated forms (such as a non-
landscape painting). This is unacceptable in the 
theoretical aspects of traditional changeability 
when it comes to science, biology, mathematics 
and the theory of recognition. 

3. Deconstructionism: is a process in which a 
supposed volume could become detached in order 
to find new solutions to compose (its) various 
parts and through this, the possibility of the 
origination of new forms. 

4. would increase and new arrangements of 
compound (strategies) and various structured 
strategies  would be available . Thus, a new 
composition would be created. In order to find a 
general infrastructure to help him understand and 
assess different strategies in formal variations, 
Antoniades turned to the ideas of the famous 
Biologist, Dorothy Thompson (1860-1948) in her 
popular book, about Form and Growth. In 
Thompson’s opinion, form’s variations is the 
phenomenon and process in which form changes 
in conditions which make changes. In his point of 
view, there are two possibilities for form 
description in any specified time:   

5. Descriptive: through alphabetical applications 
6. Analytical: through numeral applications, 

mathematics and Cartesian coordinates. 
The direct relationship between this theory and 

architectural form could be understood immediately, 
because form in architecture could also be described 

by a word which is known as the “narrative method”. 
Also, it could be described by mapping which are the 
extreme limits in form description in architecture.  
(Table 3). 

 
Table 3 : relationship between archite cture and 
biology. 

Description Architecture Biology 
Through alphabetical 
applications 

narrative Descriptive 

Through numeral 
applications, mathematics 
and Cartesian coordinates 

illustrative Analytical 

 
Afterwards, Antoniades identified a 

relationship between form in architecture and form in 
biology. He understood that the comparison he made 
between Thompson’s descriptive/analytical methods 
with the Architectural narrative/ illustrative method 
was not absurd. No matter what sketching might seem 
abortive (ineffectual) and undisciplined (irregular), it 
produces legibility and clearness which produce 
unlimited flexibility to achieve perfection. Finally he 
found that formal variations are a visual action which 
is independent to any other scientific fields. In a 
comparative study between biology and architecture in 
form’s variations, Antoniades analyzes six standards of 
related forms, unrelated forms, narrative, illustrative, 
accepted experiments and new enforcement 
frameworks with four natural, obligatory, strong and 
weak indexes. In defining form in landscape and its 
methodology in form origination, the field of 
architecture assisted us, as Biology had assisted 
Antoniades, now we will make a comparative 
comparison between form variations in the fields of 
architecture and landscape (Table 4). 

 
Table 4 : Adaptive analogy in variability of form in architecture and landscape. Source: Authors. 

 
 

New enforcement 
frameworks 

Accepted experiments illustrative narrative Unrelated forms Related forms 

 Landscape 
Architecture 

Architecture Landscape 
Architecture 

Architecture Landscape 
Architecture 

Architecture Landscape 
Architecture 

Architecture Landscape 
Architecture 

Architecture Landscape 
Architecture 

Architecture 

 

 
Structural 
limitations 

    
Describing 
a landscape 

Describing 
a form in 
architecture 

From 
painting to 
landscape 

From 
painting to a 
building 

From nature 
to the built 
environment 

From one 
building to 
another 

            natural 
            compulsory 
            strong 
            weak 

 

 
6. Conclusion 

In this article, different approaches to form 
origination in landscape architecture were discussed. 
By not considering (being free of) detailed factors 
which could be effective in every design process, we 
came to the two "geometrical - functional" and 
"abstract - naturalistic" approaches in landscape 
design. The geometrical-functional’ approach apart 

from its inspirational source could be analyzed based 
on Euclidean geometry and secondary themes such as 
the 90 degree theme, the 45-90 degree theme, the 30-
60 degree theme. The ‘abstract-naturalistic’ approach 
leads to existing forms in nature and irregular shapes in 
order to restore (gain access to) order. 

Although, sometimes it might be questioned that 
how can a production of a conceptual meaning appear 
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as a geometrical model or as a model with a natural 
form. To answer this, it should be mentioned that this 
research is based on a practice-Theory attitude and this 
question will be answered through a Theory-practice 
attitude.  

The importance of form variation which would 
result as one of the mentioned approaches above was 
discussed. A variation in landscape (architecture) is a 
new topic in design theories of landscape studies. By 
recognizing the mentioned approaches, the designer’s 
thoughts will be organized and put into different 
models in order to analyze the produced form and the 
special effects. As mentioned in this article, theorizing 
concepts such as form in landscape architecture is 
much more restricted than architecture. We hope that 
this article would help landscape designers to find new 
researchable methods in the design process. 
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Introduction 
 
With the rapid development of modern civilization, 
carbon dioxide (CO2) is produced in large quantities 
in industry, for instance, by the combustion of coal, 
coke, and natural gas, in the fermentation of 
carbohydrate materials and sugars, in the 
manufacture of cement and lime, and etc. Indeed, 
more than 30 billion tons of CO2 are added to the 
atmosphere each year. However, the emission of 
CO2, one of the major greenhouse gases, has raised 
great concerns about the relationship between 
anthropogenic CO2 and global warming; the 
emission of CO2 may have contributed to urban 
smog, acid rain, and health problems [1,2] 
 
Policies on sustainable development have resulted in 
the wide concern about clean and environmental-
friendly energy production. Resolutions of Kyoto 
Protocol [1], for example, aim to reduce the emission 
of greenhouse gases (GHG) in order to mitigate the 
climate change. However, according to recent IEA 
reports [2,3], world energy demand is growing at a 
rate of about 1.6% per year, and is expected to reach 
about 700 * 1018 J/y by 2030, with more than 80% of 
worldwide primary energy production still coming 
from combustion of fossil fuels. Meanwhile, global 
carbon dioxide (CO2) emissions are expected to 
exceed 30 * 109 t/y in the near future. This particular 
situation leads to inevitable conflict between 

satisfying increasing demand and reducing GHG 
emissions. In recent years, a lot of scientific effort 
has been put to compromise the needs and 
constraints. Since combustion process involves 
production and emission of CO2 as a GHG 
component, its reduction has become an important 
agenda for many research areas 
 
The improvement of energy efficiency is seen as one 
of the most promising measures for reducing global 
CO2 emissions. The European Union has set an 
indicative objective to reduce its primary energy 
consumption by 20% by 2020 compared to projected 
2020 energy consumption in order to reduce 
emissions and dependence on imported fossil fuels 
[3]. However, the emission reduction potential may 
seem different from the industrial plant and policy-
makers perspectives. Therefore Co-operation with the 
government and industrial sector is essential for 
understanding the contribution of energy 
conservation measures towards meeting the energy 
efficiency target and CO2 emission reduction 
commitment at the national level. [4] 
 
Some of the important technologies for carbon 
emissions abatement are liquid biofuels in 
transportation, and carbon dioxide capture and 
storage in power generation. 
Despite the positive impact on environment, 
widespread use of these technologies has certain 
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disadvantages. In case of biofuels, their production 
may strain agricultural resources that are needed also 
for satisfying food demands and processing capacity 
for downstream conversion of biomass into biofuel. 
At the same time, CCS (carbon capture and storage) 
is rather expensive technology and its practical 
implementation in power facilities must be carefully 
considered and planned. One challenge with CCS is 
that the understanding of the techno- economics of 
capture and storage is rapidly evolving, so that the 
most economic system-wide specifications in (say) 
2030 may be different from those envisaged today by 
individual participants. 
In addition, there is the important question about 
whether CO2 should be treated (and regulated) as a 
commodity product (for example in EOR) or as a 
pollutant/waste [5].  
 
 Generally low carbon technologies include: 

- Energy efficiency enhancements through 
process or product design, modification and 
retrofit. 

- Alternative, non-combustion energy sources 
such as hydroelectric, wind, solar and 
nuclear power. 

- Combustion of carbon neutral biomass-
based fuels for both transportation and 
industrial applications. 

- CO2 capture and storage (CCS) techniques 
in conventional fossil fired power plants and 
large industrial facilities. CCS is sometimes 
alternatively referred to as carbon dioxide 
sequestration. 

 
 
Biofuels 
 
Although world oil reserves have been estimated to 
suffice for about 40 years, its distribution is highly 
concentrated in small number of sites, making the oil 
scarce in many parts of the world. Furthermore, the 
transportation sector contributes up to 30% of CO2 
emission. For these reasons, there has been 
significant interest in biofuels in both developed and 
developing countries [6–9]. In order to reduce both 
dependence on foreign oil and emission level, 
biofuels have entered development widely supported 
by governments’ legislations. For instance, latest EU 
directive 2009/28/EC [10] requires all Member States 
to displace 10% of diesel and petrol used in 
transportation with biofuels by 2020. According to 
this directive, each Member’s government is 
supposed to develop its own schedule for biofuels 
introduction. Biofuels are considered to be carbon–
neutral in principle because of closed carbon cycle. 
Carbon dioxide produced in combustion process is 

subsequently fixed during the growth of the 
feedstock. Additional emissions may occur through 
other means, such as use of fossil fuels for farm 
inputs; emission of GHGs from land use change; and 
the production of biofuels with both biomass and 
fossil components (e.g. biodiesel based on methyl 
esters). On the other hand, there are many concerns 
about large-scale biofuel production. For instance, 
some regions suffer from limited land and water 
resources that may lead to the competition between 
biofuel and food crops. Large-scale biofuel 
production would result in either higher food prices 
or scarcity of resources (water in particular) [11–14]. 
Furthermore, expansion of farmland contributes to 
environmental degradation (e.g. deforestation, 
biodiversity loss). Finally, biofuels may not be 
completely carbon– neutral. Different life-cycle 
analyses (LCA) show that carbon footprint for 
biofuels is wide-ranged and may even exceed that of 
conventional fuels under unfavorable conditions [15]. 
Furthermore, supply of biofuels in growing markets 
may exhibit instability or oscillation, thus 
undermining the role of biofuels in enhancing energy 
security [16]. Summarizing the above, biofuel 
production is highly constrained with occurrence of 
multiple footprints [17]. Although fuel displacement 
has become mandatory in many countries due to 
governmental policies, it is of importance to 
introduce biofuels into the market without detriment 
to environment and economy. 
Some recent works that addressed the problem of 
resource constrained biofuel production have been 
reported, with the objective being to satisfy demand 
with most effective utilization of available resources 
and minimum biofuel import [18,19]. Such an 
approach leads to maximizing self-sufficiency of the 
local market. 
It has been reported also that in case of biofuel 
planning, combining all constraints in a single 
approach is essential [19]. However, instead of 
developing unified quality criterion for pinch 
analysis, as has been suggested [19], approach 
presented below takes full advantage of mathematical 
programming using the source–sink framework. 
 
 
 
Carbon capture and storage 
 
The application of Carbon Capture and Storage 
(CCS) technology to energy-intensive processes is 
starting to attract attention, presenting an opportunity 
for developing multi-user CO2 transportation 
networks. Recognizing that most industrial facilities 
have not been designed with CCS in mind,[5] 
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The subject of Carbon Capture and Storage (CCS) for 
power stations running on coal or natural gas is both 
important and prominent. The application of CCS to 
other industries which have large carbon dioxide 
(CO2) emissions is equally important but much less 
prominent. Industry accounts for 40% of global 
energy-related CO2 emissions. In 2007 the global 
figure for direct CO2 emissions from industry was 
7.6 Gte of direct CO2 emissions to which could be 
added 3.9 Gte of indirect CO2 emissions from power 
stations supplying electricity to industry [20]. The 
much-quoted IEA ‘‘blue map’’ scenario for halving 
global CO2 emissions between 2005 and 2050 shows 
a 19% contribution from CCS which is split roughly 
equally between the power generation sector and the 
rest of industry [20]. 
 
Pre-combustion carbon capture technology is often 
proposed for new power plant facilities such as 
Integrated Gasification Combined Cycle (IGCC), and 
oxyfuel combustion technology is being developed as 
a promising energy-efficient process, but for retrofit 
applications the main interest tends to be in post-
combustion capture technology [21,22]. In its 
conventional form it carries an energy penalty 
because additional energy is expended in 
regenerating the solvent used to dissolve CO2. 
Several processes are available for retrofitting to 
power stations and process plants, capturing CO2 
from flue gases. Licensors of ammonia based 
chemical solvent processes claim lower operating 
costs than for the more familiar amine-based process 
(described below) because less energy is required for 
regenerating the solvent. 
Amine scrubbing is a more common and more 
mature process for removing CO2 from a flue gas 
stream although it is known to suffer from a 
significant energy penalty. The problems to be solved 
depend on the composition of the flue gas. For 
example, on a gasfired power station with 3–4% CO2 
in the flue gas compared with a coal-fired power 
station with 13–14% CO2 in the flue gas, larger 
absorbers are required in order to capture the same 
quantity of CO2, leading to high levels of solvent 
consumption and a large energy penalty for solvent 
regeneration [23]. Once the range of target plants is 
expanded to include other industries, the range of flue 
gas compositions also expands. 
 
Alternative processes based on physical solvent 
adsorption have also been developed. They offer 
lower regeneration costs but tend to require a high 
operating pressure and are therefore less attractive in 
flue gas applications. A range of more advanced CO2 
separation technologies is under development, but 
they are not presently marketed for retrofits [22]. 

Turning to industrial facilities, the challenges of 
retrofitting CCS can in some cases be particularly 
demanding since CO2 emissions are often an inherent 
part of the basic process itself. For example, the basic 
process of calcining limestone (calcium carbonate) to 
make cement must inevitably generate CO2 as a by-
product because of the fundamental chemical 
reaction involved. 
UNIDO have analyzed five broad industrial sectors: 
high-purity CO2 producers, refineries, cement, 
iron/steel and biofuels [24]. The processing of natural 
gas (which in its raw form contains between 2% and 
70% CO2) is an example of a high-purity CO2 
process where some people are already deploying 
CCS. Another large part of the high-purity sector is 
ammonia production for fertilisers. UNIDO estimate 
that the cost of capturing a tonne of CO2 spans a 
wide range from $4 to $47 depending on the plant 
configuration. 
For the other processes, the range is smaller (between 
$9 and $31), including production of ethylene oxide 
(a petrochemicals building block) where the CO2 
stream purity can be anywhere between 30% and 
100%. In the cement sector CCS has not been 
deployed commercially yet. A post-combustion 
capture facility based on established amines 
technology could be retrofitted with minimal change 
but with an energy and cost penalty. Changing to a 
new process based on oxygen rather than air would 
be attractive in energy and operating cost terms but is 
not really a retrofit option. In the iron/steel industry 
there is interest in processing the blast furnace gas 
stream which is rich in CO2 and carbon monoxide, 
and which can be reformed into a 60% pure CO2 
stream. 
Refineries have the option of capturing CO2 from 
their various hydrogen production processes such as 
steam methane reforming and gasification of heavy 
oils/residues. On complex refineries which include 
fluidized catalytic crackers, about 50% of the CO2 
emissions derive from catalyst regeneration and can 
in principle be captured in a post-combustion 
process. With CO2 capture costs ranging from €19/te 
to €85/te across the various options, practical 
deployment has tended to be at the low-cost end (viz. 
steam methane reforming) where there is a nearby 
outlet for CO2. The easiest retrofit option for biofuels 
plants is on fermentation processes since they 
produce large volumes of high-purity CO2. For 
example, the Arkalan bioethanol plant in Kansas, 
USA, captures CO2 from a 60% pure stream for use 
in EOR [24]. 
 
Carbon dioxide (CO2) emissions are believed to be a 
major contributor to global warming. As a 
consequence, large anthropogenic CO2 sources 
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worldwide will eventually be required to implement 
CO2 capture and storage technologies to control CO2 
emissions [25]  
Unfortunately, no current technologies for removing 
CO2 from large sources like coal-based power plants 
exist which satisfy the needs of safety, efficiency, 
and economy; further enhancement and innovation 
are much needed.[25] 
As a result, a variety of methods have been studied 
and patented for the removal and separation of CO2 
from industrial waste and mine gases, from the air, 
and from gases produced by animal metabolism, such 
as human respiration. 
Many technical challenges, however, are facing 
potential large scale implementation of CO2 capture 
in power plants [26] 
 
CO2 capture is the key step economically and has 
two technology routes: (1) pre-combustion: capture 
from the reformed synthesis gas of an upstream 
gasification unit; and (2) post combustion: capture 
CO2 from the flue gas stream after combustion 
 
Upon capture, CO2 can be stored underground, used 
for enhancing oil recovery, and as carbon resources 
to be converted into other useful compounds [27,28] 
 
The current technologies for CO2 capture and 
separation mainly include solvent, sorbent, and 
membrane, and the mechanisms for CO2 capture 
depend on the chemistry of the capturing approaches 
or materials 
  
In the case of industrial applications where large 
quantities of sorbents, solvents, and membranes are 
used, or in the case of extracting CO2 from an 
anesthesia gas system, the impact of carbon capture 
materials on the environment and health is more of a 
concern. Attempts have been made to reduce dust or 
vapor formation, for instance, by providing solid 
sorbents with a protective coating (e.g., US3259464 
[29]); this process, however, may also impair the 
CO2 capture capacity of the sorbent. Use of filters 
has also been studied in applications like self-
contained diving gear but the filters may increase 
back pressure and cause a serious reduction of air 
flow. 
 
In many cases, an organic solvent is used for CO2 
removal or is involved in the preparation of sorbents 
or membranes for CO2 removal. In sorbents or 
membranes, the organic solvent must be stripped 
before they can be used for CO2 removal. Obviously, 
solvent recovery systems are quite expensive and 
there is always a possibility that the solvent will not 
be completely stripped. In such cases, the sorbents or 

membranes may be odorous. If the solvent is toxic 
then the prepared sorbents or membranes may not be 
used in applications like an anesthesia flow system or 
a life-supporting gas system.[25] 
 
It has been noted previously that the fossil fuels 
remain a primary resource in the worldwide energy 
production. This particular trend is likely to be 
sustained for many years since no alternative source 
is known at present to be applicable on such a scale. 
For reasons discussed above, nuclear energy 
contributes only about 10% to world supply (even if 
it is used widely in some countries e.g. France, 
Japan), leaving the bulk of electricity being produced 
in natural gas and coal-fired plants. However, coal 
and other fossil fuels are most carbon-intense sources 
of energy. Furthermore, it is difficult to financially 
justify the shutdown of fully functional power plants 
before they have served the full extent of their 
economic lives. Options to retrofit such plants to 
allow them to continue operating are thus considered 
attractive. Thus, CCS technologies are required to 
meet the requirements of CO2 emission reduction. 
Several techniques of CCS are considered to enter 
commercial application in the near future [30–33]: 

- Post-combustion capture (PCC) that consists 
in absorption of CO2 from the flue gas using 
chemical agents. 

- Integrated gasification combined cycle 
(IGCC), which uses self generated hydrogen 
in combustion process. This approach 
involves pre-combustion capture of CO2 
from the fuel. 

- Oxyfuel combustion (Oxyf), or combustion 
in pure oxygen instead of air, which 
eliminates the need to separate of CO2 from 
combustion gases. 

 
All these capture methods offer the potential for at 
least 80% CO2 removal. Also, in all cases, 
compression of captured CO2 is required prior to 
storage in various sinks (e.g. impervious geological 
formations, unmineable coal deposits, depleted oil 
wells or saline aquifers, among others). Although 
retrofitting power plants with CCS is considered an 
attractive way to lower the carbon intensity of fossil 
fuels, its application entails additional expenses for 
installation and maintenance of CCS equipment (e.g. 
compressors, absorption units, etc.). According to 
estimates [34], capital and operating costs of 
retrofitted plants are 20–70% higher as compared 
with baseline plant. Furthermore, plants with CCS 
suffer from efficiency losses. Due to energy 
consumption of additional equipment for CO2 
capture and compression, power output of retrofitted 
plant is 15–20% lower than baseline level [32]. This 
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may result in a drop in plant thermal efficiency of 5–
10% points. If CCS is deployed on a large scale, it is 
also necessary to compensate for the missing power 
by using additional carbon-free sources or 
introducing efficiency enhancements [35]. Otherwise 
the result would be raised CO2 emissions or power 
shortages. All these factors must be taken into 
account when planning CCS placement, as they 

combine to raise the final cost of electricity from the 
retrofitted plants 
 
However, extensive retrofit would likely result in 
major expenses and power output drops [35], leading 
to increasing fuel consumption for a given power 
output and higher prices. Therefore, minimization of 
total cost is essential. 
 

 
Pre-combustion technology advantages and challenges [25,36] 

CO2 capture 
technology 

Advantages Challenges 

Physical 
solvent 

- CO2 recovery does not require heat to reverse a 
chemical reaction 

- Common for same solvent to have high H2S 
solubility, allowing for combined CO2/H2S 
removal 

- System concepts in which CO2 is recovered 
with some steam stripping rather than flashed, 
and delivered at a higher pressure may optimize 
processes for power systems 

  
 

 
- CO2 pressure is lost during flash recovery 
- Must cool down synthesis gas for CO2 capture, 

then heat it back up again and re-humidify for 
firing to turbine 

- Low solubilities can require circulating large 
volumes of solvent, resulting in large pump loads 

- Some H2 may be lost with the CO2 

Solid 
Sorbent 

 
- CO2 recovery does not require heat to reverse a 

reaction 
-  Common for H2S to also have high solubility 

in the same sorbent, meaning CO2 and H2S 
capture can be combined 

- System concepts in which CO2 is recovered 
with some steam stripping rather than flashed, 
and delivered at a higher pressure may optimize 
processes for power systems 

 
- CO2 pressure is lost during flash recovery 
- Must cool synthesis gas for CO2 capture, then heat 

it back up again and re-humidify for firing to 
turbine 

- Some H2 may be lost with the CO2 

H2/CO2 
membrane 

 
H2 or CO2 permeable membrane: 

- No steam load or chemical attrition 
 
H2 permeable membrane only: 

- Can deliver CO2 at high-pressure, greatly 
reducing compression costs 

- H2 permeation can drive the CO shift reaction 
toward completion – potentially achieving the 
shift at lower cost/higher temperatures 

 
- Membrane separation of H2 and CO2 is more 

challenging than the difference in molecular 
weights implies 

- Due to decreasing partial pressure differentials, 
some H2 will be lost with the CO2 

- In H2 selective membranes, H2 compression is 
required and offsets the gains of delivering CO2 at 
pressure. In CO2 selective membranes, CO2 is 
generated at low pressure requiring compression 

Water gas 
shift 
membrane 

 
- Promote higher conversion of CO and H2O to 

CO2 and H2 than is achieved in a conventional 
WGS reactor 

- Reduce CO2 capture costs 
- Reduce H2 production costs 
- Increase net plant efficiency 

 
- Single stage WGS with membrane integration 
- Improved selectivity of H2 or CO2 
- Optimize membranes for WGS reactor conditions 
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Post-combustion technology advantages and challenges [25,36] 

CO2 capture 
technology 

Advantages Challenges 

Solvent  
- Chemical solvents provide a high chemical 

potential (or driving force) necessary for 
selective capture from streams with low CO2 
partial pressure 

- Wet-scrubbing allows good heat integration and 
ease of heat management (useful for exothermic 
absorption reactions) 

 

 
- Trade off between heat of reaction and 

kinetics. Current solvents require a significant 
amount of steam to reverse chemical reactions 
and regenerate the solvent, which de-rates 
power plant 

- Energy required to heat, cool, and pump 
nonreactive carrier liquid (usually water) is 
often significant 

- Vacuum stripping can reduce regeneration 
steam requirements, but is expensive 

 
Solid sorbent  

- Chemical sites provide large capacities and fast 
kinetics, enabling capture from streams with 
low CO2 partial pressure 

- Higher capacities on a per mass or volume basis 
than similar wet-scrubbing chemicals 

- Lower heating requirements than wet-scrubbing 
in many cases (CO2 and heat capacity 
dependent) 

- Dry process—less sensible heating requirement 
than wet scrubbing process 

 
- Heat required to reverse chemical reaction 

(although generally less than in wet-scrubbing 
cases) 

- Heat management in solid systems is difficult, 
which can limit capacity and/or create 
operational issues when absorption reaction is 
exothermic 

- Pressure drop can be large in flue gas 
applications 

- Sorbent attrition 
Membrane  

- No steam load 
- No chemicals 
- Simple and modular designs 
- ’Unit operation’ vs. complex ’process’ 

 
- Membranes tend to be more suitable for high-

pressure processes such as IGCC 
- Trade off between recovery rate and product 

purity (difficult to meet both high recovery 
rate and high purity) 

- Requires high selectivity (due to CO2 
concentration and low pressure ratio) 

- Poor economy of scale 
- Multiple stages and recycle streams may be 

required 
 

 
Energy management and planning techniques 
  
To identify the optimum use of low-carbon 
technologies, detailed reliable planning methods are 
required. Examples of energy planning techniques 
that have been used previously are life cycle 
assessment [37, 38] and system perturbation analysis 
[39], which place emphasis on descriptive modeling 
of the linkages that exist within complex energy 
supply chains. Pinch analysis and process integration 
methods have also been extended for energy planning 
applications. Among many applications of carbon-
constrained planning some address optimization 
within single facility [40], while other focus on more 
general, regional-level targeting [41–47]. In terms of 
techniques, both graphical targeting and 
mathematical programming have been used so far. 
Recently presented pinch analysis approach [41], had 
proven again to be an effective technique, portable 

between various fields of application due to well-
established principles. Pinch analysis was initiated 
for the synthesis of heat exchanger networks (HENs) 
and other energy recovery system [48–50], which 
was then extended to a range of other problems such 
as industrial resource conservation [51–53], supply 
chain planning [54–56] and batch plant scheduling 
[57]. Most pinch analysis methods rely on graphical 
displays that provide decision- makers with an 
intuitive understanding of the problem structure. 
Such insights, in turn, facilitate proper planning. 
However, pinch approaches suffer from inherent 
simplifications and lower expandability than 
mathematical programming. Hence, mathematical 
programming should be used when detailed planning 
scenarios are encountered. 
  
Tan and Foo [41] emphasized that energy planning 
cannot be limited only to the stationary applications 
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such as industrial and residential. About 30% of 
global final consumption is contributed by 
transportation sector, which is mainly powered by 
petroleum products and is thus considered 
particularly vulnerable to price and supply 
fluctuations [58].  
 
Several measures associated with thermal energy 
management are considered as [3]: 

1- Usage of low quality exhaust heat in 
refrigeration cycles by absorption. 

2- Use of thermal residues for preheating 
feedstock (for example recovery systems 
can recover the heat produced in coking 
processes). 

3- Design of energy and/or mass (water and 
hydrogen) integration basically employing 
the Pinch Techniques; the use of Pinch 
Techniques provides energy savings in 
refineries of 20%.  

4- Improving burners through better burning 
control. 

5- Direct feeding of intermediate products to 
the processes without cooling and storage, 
aiming at recovering part of the residual heat 
in these products. For example, the thermal 
energy of the products of the distillation 
column can be directly recovered in the 
downstream units, thereby avoiding storage 
and cooling. 

6- Using heat pumps. 
7- Increasing turbulence in the heat exchange 

surfaces. 
8- Adoption of a steam management system. 

For example, the quality of steam used in 
stripping and vacuum generation is normally 
lost in the cooling water or wasted to the 
atmosphere. Normally steam used for 
stripping ensures the flashpoint temperature 
and improves the fractioning of products, 
increasing the yield of the refining units. 

 
Besides reducing the area of heat exchangers fouling 
causes maintenance problems and risk of accidents. 
Heat exchange networks with incrustations have 
approach temperatures higher than 40 C [59] when 
typical values in refineries hover between 10 and 20 
degrees centigrade. Estimates done in the early 1980s 
for a typical refinery of its period with a primary 
processing capacity of 100 thousand barrels per day 
suggest that fuel consumption could be 30% less in 
the atmospheric distillation column by controlling 
fouling in the heat exchangers [60]. A more recent 
study, however, pointed to a lower potential. 
Although still significant, the reduction was only 
10% 

[61] Yet incrustation in heat exchange networks is a 
bottleneck impeding the application of heat recovery 
systems. The gains achieved from reducing fuel 
consumption by controlling incrustation were 
estimated at 2% for refineries in the United States 
[62]. Meanwhile, Panchal and Huangfu [63] analyzed 
the effects of incrustation in a 100 kbpd atmospheric 
distillation column and found an additional energy 
consumption of 13.0 MJ per barrel processed (or 
around 3.4% of specific energy consumption in 
Brazilian refineries). 
 
Depending on the design of the power plant, heat 
conservation can lead to either reduced or increased 
electricity output from an industrial CHP (combined 
heat and power) plant. In the case of a back-pressure 
plant, reduced heat output leads to reduced electricity 
output, which enables fuel conservation at the site but 
at the same time increases the demand for grid-based 
electricity. On the other hand, if there is a condensing 
unit in the steam turbine, heat conservation enables 
increased electricity output from the industrial CHP 
plant, and therefore less grid-based electricity is 
needed [4] 
 
Khrushch et al. [64] defined the CO2 emission 
reduction potential in the US chemicals and pulp and 
paper industries by applying CHP technologies. In 
this study, the emission reduction was evaluated 
based on the assumption that CHP electricity 
production replaces electricity purchased from the 
grid. So, significant emission reduction potential at 
negative cost was found. 
 
Axelsson [65] found that the opportunities for energy 
and cost savings and emission reductions in industry 
are heavily dependent on the existing design of the 
process and the energy system, the electricity-to-fuel 
price ratio, and the emissions of purchased electricity 
production. 
 
Laukkanen [66] studied process integration in the 
pulp and paper industry, including the influences of 
steam saving on CHP production. He found that 
steam saving is not always profitable if the conserved 
heat cannot be somehow utilized, e.g. for the 
production of district heat or additional electricity 
from a condensing unit in the steam turbine. 
Therefore, the energy utility system and the 
production plant should be optimized together. 
According to Axelsson and 
Berntsson [67] heat conservation can, depending on 
energy prices, be realized as fuel savings or increased 
electricity production by investing in a new steam 
turbine 
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Since cost-effective production and profit 
maximization are usually the main goals of industrial 
operation, the attractiveness of CHP production has 
to be ensured by proper energy policy and supporting 
mechanisms. Therefore, many EU countries have 
supported CHP within their national allocation plans 
due to its favorability from the wider perspective. For 
example, double benchmarking and CHP bonuses 
have been applied in order to promote CHP [68]. 
 
A wider perspective can be considered by widening 
the system boundary. The importance of clearly 
defining the system boundary has been noted in some 
industry related energy efficiency studies, such as 
Larsson et al. [69] and Tanaka [70]. In addition, 
wider system boundaries have been used when the 
integration of industrial energy production into the 
district heating system of outside society has been 
studied in Sweden [71,72]. These studies have 
focused on evaluating the increase in energy 
efficiency and the reduction in CO2 emissions in 
integrated systems. 
 

Conclusion  

Generally, low-carbon technologies are either well-
developed (as in the case of first generation biofuels) 
or emerging (like CCS technology for power plants 
or second-generation biofuels for motor vehicles). 
However, their potential for widespread use in the 
immediate future remains uncertain due to various 
limitations. For instance, CCS is subject to 
uncertainties inherent in unproven technologies, 
particularly with regard to the reliability of long-term 
carbon dioxide storage in various sinks. It is also 
expected to significantly increase the cost of electric 
power. Also first generation biofuels that are derived 
from agricultural crops consume valuable land and 
water resources and their ability to displace large 
proportions of global petroleum demand is now in 
doubt. On the other hand, associated technologies for 
second-generation biofuels are still not yet 
commercially viable due to high costs. Thus, it is of 
some interest to policy-makers to determine the 
minimal level of deployment of low-carbon 
technologies needed to meet desired GHG emission 
levels. 
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Abstract: Fruit drop in orchards of almonds (prunus amygdalus L.) is one of the major problems encountered by producers of 
fruit in Iran. Nutritional elements, particularly nitrogen and boron, have an effective role in this issue. To study the effect of 
these elements, a factorial experiment was done based on randomized complete blocks with 18 applications and three 
repetitions – altogether, 108 8-year-old Azar trees were tested in the county of Shabestar during 2002 and 2003. The first factor 
was nitrogen supplied from a urea source in two levels (zero and 5000 ppm), the second factor was boron from a boric acid 
source in three levels (zero, 2000 ppm and 4000 ppm), and the third factor was zinc supplied by a source of zinc sulfate in three 
levels (zero, 2000 ppm and 4000 ppm). The highest percentage of fruit setting (24 percent) was measured at the third levels of 
boron and zinc. The highest final fruit setting percentage (15 percent) was obtained for second- and third-level boric acid. Also, 
the highest single kernel weight (2.4 grams) was measured for combined foliar application with 5000-ppm urea and 4000-ppm 
boric acid. The highest kernel percentage (14 percent), on the other hand, was achieved with third-level boron. The highest fruit 
length (4.4 centimeter) was also obtained for third-level boron. Furthermore, second- and third-levels of boric acid led to the 
highest fruit width (3.1 centimeter). The highest oil percentage measured (53 percent) was observed for third-level zinc without 
applying nitrogen. The highest hard shell percentage (22 percent) was obtained when combined foliar applications of second-
level nitrogen and second- and third-level boric acid were used. On the other hand, the highest protein percentage (23 percent) 
was measured for the combined foliar application of urea and third-level boric acid. No significant simple or interactive year by 
location effects were obtained for any of the fertilization applications.    
[Mohammad Taher Nezami. The Effects of Foliar Applications of Nitrogen, Boron, and Zinc on the Fruit Setting and the 
Quality of Almonds.  Life Sci J:9(4):1979-1989]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 297 
 
Keywords: nitrogen, boron, zinc, initial fruit setting, final fruit setting, almonds 
 
 
Introduction: 
 Despite ranking fourth in the world in the production of 
almonds, Iran lacks in performance and quality in this 
field. Therefore, considering the role this product can have 
in increasing exports and bringing in foreign currencies, 
ways to enhance performance should be examined and 
determined. One of the factors leading to decreased 
performance is mismanagement particularly in the case of 
the lack of nutrients, a problem that crucially needs to be 
resolved. As Vezvaee and Ghaderi (1999) have reported in 
Karaj, autumn foliar applications of boric acid and zinc 
sulfate brought about an increase in fruit setting from 18.5 
percent in the control application up to 39.5 percent in the 
combined application of boron and zinc. As reported for 
Italian plums by Hanson (1985), autumn foliar applications 
of boron led to 15 percent increases in fruit setting as well 
as lowered ovary lengths in trees without boron deficiency.  
Mahyoub et al. (1993) brought about considerable 
increases in apricot yields by means of combined foliar 
applications of boron along with nitrogen. Ahmad and 
Abddel (1995) reported that foliar applications of boron, 
nitrogen and zinc on oranges leads to higher product yield, 
fruit weight and diameter, extent of dissolved solid matter 
and total sugar content. As reported by Salem (1996), the 
application of iron, zinc and nitrogen raises the number and 

amount of tangerine yields. This researcher reported that 
autumn applications of 5000-ppm zinc sulfate and urea 
causes noticeably higher fruit settings.  Nyomora et al. 
(1999) concluded that foliar applications of 1 percent boric 
acid in the autumn following harvest – when active green 
surfaces for sufficient boron intake existed – led to 
considerably higher amounts of boron in the almond 
plants’ internal organs as well as 22 percent increases in 
fruit setting and 15 percent raises in product yield.  
      Furthermore, Nyomora et al. (1995 and 1997) 
concluded that autumn foliar applications of boron upon 
the flower leaves and stigmas led to 20 and 25 percent 
increases of the concentrations of this element respectively 
as compared to the control application. These researchers 
concluded that boron deficiency brings about slower 
growth and thus delayed flowering in almonds. When 
boron deficiencies occur, the stamen loses its spore tissue, 
and part of the plant’s reproductive organs is injured. In 
such circumstances, the stamens have lower capacities for 
producing pollen, and the size and the growth of the 
pollens is thus affected.  Chaplin et al. (1977) presented a 
theory based upon which boron exists in the pollen tube 
along with callose compounds. With boron deficiencies, 
callose increases, and pollen tubes grow and evolve with 
difficulty. Furthermore, nitrogen and carbohydrates 
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accumulate in the leaves when there is insufficient boron. 
They concluded that autumn foliar applications of boron at 
concentrations of 5000 milligrams per kilograms upon 
Italian plum trees had no effect upon spring fruit setting, 
when the amount of fruit wetting was already high (12.2 
percent) with suitable temperature; however, in early cold 
springs, when temperatures ad also fruit settings are low 
(3.2 percent), there was a 32 percent increase in fruit 
setting. The amount of boron existing in plum fruits is 
often insufficient for appropriate fruit setting. Autumn 
foliar applications of boron led to 115 percent increases in 
fruit settings and 40-100 percent performance 
enhancements in Italian plums; no signs of boron 

deficiencies were observed in the leaves, either. Using 
foliar applications of boron and zinc on oranges, Quin 
(1996) brought about considerable increases in pollen 
tubes, fruit settings, product yield and fruit sugar contents.   
Moreover, as indicated by the findings made by Supriya et 
al. (1995) on lemons, foliar application with zinc decreased 
the amount of potassium in the leaves. Spark (1998) also 
observed that foliar application with zinc lowered the 
amount of magnesium in the leaves. This research has 
endeavored to examine the effect of foliar applications of 
nitrogen, boron and zinc upon the fruit setting and some 
other characteristics of almonds.  

 
          

Table 1. The results for leaf analysis made for major almond production in the province 
 

            
element 
region 

                      percentage            milligrams per kilogram 
nitrogen phosphorous potassium iron manganese zinc boron 

Azarshahr    2.2     0.32      1.4    96       46    15   25 
Bonab    1.9     0.33      1.5    86       72    14   46 
Shabestar    1.8     0.30      1.7    97       66    13   23 
Maragheh    2.2     0.32      1.9    79       71    19   24 

 
It should be noted that the figures for each column have 
been derived from the means for 10 orchards.  
As seen in Table 1, most groves in the province show 
deficient or average amounts of nitrogen, zinc and boron. 
In the regions of Bonab and Shabestar, there is lack of 
nitrogen, and the amount of nitrogen in the region of 
Azarshahr is also at the minimum desirable level. In the 
regions of Azarshahr, Bonab and Shabestar, zinc exists at 
desirable levels. Boron, on the other hand, proves to be 
lacking in the regions of Azarshahr, Shabestar and 
Maragheh, whereas it is at a desirable level in the region of 
Bonab. Thus, the region studied is lacking in fertilizers, 
and greater need than before for the area to be studied 
(Malakouti and Gheibi, 2000). There clearly must be a 
correlation between the consumption of these elements and 
enhanced fruit settings. Nevertheless, despite the desirable 
amount of some elements, the foliar applications of 
nitrogen, boron and zinc have proved to be influential upon 
fruit setting percentage. This research has merely 
attempted to study and compare the effects of the 
consumption of nitrogen, zinc and boron upon the amount 
of fruit setting. The aim of the present study has been 
focused only on the effects of the elements concerned in 
the study rather than quantitative factors.  
 
Methods and Materials  
This project was conducted as a factorial experiment based 
upon randomized complete blocks with 18 applications and 
three repetitions – altogether, 108 8-year-old Azar trees 
were tested in the county of Shabestar (the Teel Production 
Cooperative) during 2002 and 2003. The trees included in 
the study were 8 years old. The orchard studied included 
Sahand, Nonperiel and Monagha almonds, and was a 
combination of pollinating and pollen-accepting.  The first 

factor was nitrogen, supplied by an urea source in two 
levels (zero and 5000 ppm), the second factor was boron 
supplied from a source or boric acid in three levels (zero, 
2000 ppm and 3000 ppm), and the third factor was zinc 
from a source of zinc sulfate in three levels (zero, 2000 
ppm and 4000 ppm). The trees were first selected and 
labeled based upon the research plan and the applications. 
Around a month after harvesting the product, foliar 
applications of boric acid, zinc sulfate and urea were 
carried out. Applications were done in the evening to 
facilitate better absorption. About 0.05 percent of Citowett 
solution was added to nutrient solutions as foliar wash. The 
control application was sprayed with water and washing 
material.  About 10 liters of solutions was consumed for 
each tree. Half of the nitrogen fertilizer was used in 
Esfand, and the other half was applied in Khordad. For 
each tree on the first location, 800 grams of urea, 500 
grams of triple superphosphate, 600 grams of potassium 
sulfate, 50 grams of iron chelate and 1500 grams of 
manganese sulfate were used; 350 grams of urea, 250 
grams of triple superphosphate, 100 grams of iron chelate 
and 300 grams of manganese sulfate were used for the 
second location. During the growth season, measures were 
taken to contest pests, diseases and weeds. The soil the 
almond trees were planted in and also the irrigation water 
used on location were analyzed (Tables 2 and 3). In this 
experiment, trees of almost the same size were selected in 
rows, and one branch of each was marked. Thus, even 
branches located on geographically equal sides of the trees 
in the experiment were chosen; five fertile branches with 
diameters of approximately 2.5 centimeter and from the 
same geographical side were selected from each tree. Equal 
numbers of pollinating and pollen-accepting trees of the 
orchard have been used. Counting was carried out 30 days 
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after initial fruit setting and 60 days after final fruit setting, 
thus determining the number of flowers, and subsequently, 
the number of fruit formed and the percentage of fruiting. 
The concentration of nutrients in the nitrogen fertilizer 
applications were measured using wet ash methods and 
Auto Kjeldal; for phosphorous, spectrophotometers were 
used, whereas flame photometry was used for potassium 

and dry-ash methods along with atomic absorption were 
used to measure trace elements. Furthermore, quantitative 
factors such as single fruit weight, kernel percentage, fruit 
length and width, oil percentage (using the Soxhlet 
method), single kernel weight, hard shell percentage and 
protein percentage were also measured.  
 

 
 
Table 2. The results of analyses made on the soil of the study locations during 2002-3 at the Shabestar Teel Cooperative 
 

  soil  

  tissue 

 

                              milligrams per kilogram organic 

carbon 

(%) 

Percentage 
of 
neutralized 
material 

pH EC 

dS/ 
m-1 

soil 
depth 
(cm) 

 year 

boron zinc manganese iron potassium phosphorous 

L.S 0.4 0.28 5.2 4.9 200 11 0.62 10 8.1 1.2 0-30 The 1st 
location 

L.S 0.31 0.20 3.6 4 120 5 0.41 12 8.2 1.1 0-30 The 2nd 
location 

S.L 0.39 0.22 4.9 4.8 220 10 0.51 14 8.2 1.7 0-30 The 1st 
location 

S.L 0.22 0.18 3.2 3.5 110 4 0.38 23 8.2 1.6 0-30 The 2nd 
location 

 
 

Table 3. The results for the chemical analysis of the irrigation water 
EC 
(dS.m-1) 

                 milliequivalents per liter       pH 
bicarbonate chlorine  calcium magnesium 

 0.120        2.7      0.5    2.6        0.5      8.1 
 
 

 
Results: 
The soil of the region had no salinity problems, was highly 
alkaline, and moderate in lime; on the other hand, organic 
compounds, phosphorous, potassium, iron and manganese 
were at moderate levels, whereas deficiencies were seen in 

trace elements such as zinc and boron. The water in the 
region had no salinity problems, and was to some extent 
alkaline.    
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Table 4. The effect of various applications upon the concentrations of various nutrients in almond tree leaves 

Factor 
 
 

 Application 

Percentage in dry plant matter Milligrams per kilogram of dry plant 
matter 

N P K Ca Mg iron mang
anese zinc coppe

r boron 

N0B0Zn0 
86/1  B 24/0  A 56/1  A 21/3  AB 42/0  A 46 AB 39 A 5 /8  C 8/4  A 26 C 

N0B0Zn1 
97/1  B 21/0  B 52/1  A 20/3  AB 39/0  A 45 AB 40 A 25 B 1/5  A 25 C 

N0B0Zn2 
87/1  B 21/0  B 50/1  A 33/3  A 45/0  A 46 AB 42 A 25 A 5 A 27 BC 

N0B1Zn0 

98/1  B 25/0  A 52/1  A 28/3  AB 42/0  A 45 AB 40 A 10 C 9/4  A 30 B 

N0B1Zn1 

96/1  B 
22/0  AB 

48/1  AB 29/3  AB 45/0  A 40 B 42 A 15 C 5 A 39 B 

N0B1Zn2 
87/1  B 20/0  AB 49/1  AB 30/3  AB 43/0  A 42 B 40 A 27 A 1/5  A 40 AB 

N0B2Zn0 
88/1  B 26/0  A 51/1  A 32/3  A 44/0  A 45 AB 41 A 11 C 5/5  A 42 AB 

N0B2Zn1 
78/1  B 22/0  AB 50/1  A 31/3  AB 45/0  A 47 A 42 A 17 C 2/5  A 42 AB 

N0B2Zn2 
82/1  B 20/0  B 49/1  A 30/3  AB 43/0  A 48 A 41 A 26 A 9/4  A 43 AB 

N1B0Zn0 
1/2  A 24/0  A 48/1  AB 66/3  A 45/0  A 45 AB 39 A 14 C 8/4  A 29 BC 

N1B0Zn1 
15/2  A 21/0  B 47/1  AB 52/3  A 44/0  A 47 A 40 A 21 B 7/4  A 28 BC 

N1B0Zn2 
12/2  A 19/0  B 49/1  A 48/3  A 43/0  A 48 A 42 A 27 A 6/4  A 30 B 

N1B1Zn0 
15/2  A 23/0  A 50/1  A 36/3  A 42/0  A 46 AB 41 A 13 C 5/4  A 40 AB 

N1B1Zn1 
17/2  A 21/0  AB 51/1  A 42/3  A 45/0  A 45 AB 5/41  

A 
19 B 7/4  A 42 AB 

N1B1Zn2 
19/2  A 20/0  AB 52/1  A 5/3  A 43/0  A 46 A 42 A 24 A 9/4  A 43 AB 

N1B2Zn0 
11/2  A 24/0  A 51/1  A 52/3  A 42/0  A 47 A 41 A 14 C 6/4  A 45 A 

N1B2Zn1 
12/2  A 23/0  A 51/1  A 6/3  A 45/0  A 46 A 39 A 21 B 7/4  A 48 A 

N1B2Zn2 
18/2  A 22/0  AB 50/1  A 5/3  A 44/0  A 45 AB 40 A 29 A 8/4  A 49 A 

 
The averages with similar letters in each column show no significant difference at a 5 percent level 

(Duncan's multiple range test) 
 
As seen in Table 4, the amount of nitrogen in the leaves 
shows a significant increase in level N1 compared to N0. 
The amounts of phosphorous, potassium, manganese and 
copper in the leaves, on the other hand, show no significant 
difference in all applications. Enhanced levels of zinc and 
boron, however, leads to considerably higher 
concentrations of these elements in the leaves. The main 
effects of nitrogen, zinc and boron on product performance 

became significant at one percent probability levels, and 
the highest performances (4.6 and 4.9 tons per hectare) 
were obtained through the third-level foliar applications of 
zinc and boron, respectively. As seen in the results 
displayed in the variance analysis table, the main effects of 
nitrogen, zinc and boron levels at one percent probabilities 
upon initial almond fruit setting prove to be significant. 
The highest initial fruit setting was measured at third-level 
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zinc (4000 ppm) (Figure 3). Moreover, the highest initial 
fruit setting was measured at third-level zinc (4000 ppm) 
(Figure 4). The main effects of nitrogen and boron levels 
upon final fruit setting percentage became significant at a 
one-percent probability. Furthermore, the highest 
percentages of final fruit settings were obtained by second- 
and third-level boric acid (Figure 5). The main effects of 
nitrogen and boron upon the weight of single almond fruits 
became significant at the probability of one percent. The 
second and third levels of boric acid showed the highest 
weight for a single fruit in grams (Figure 6). Furthermore, 
the main effects of nitrogen and boron levels upon shelled 
almond percentages proved significant at a one-percent 
probability. The highest shelled percentage (15.6 percent) 
was obtained at third-level boron (4000 ppm) (Figure 7). 
The main effects of nitrogen and boron levels upon the 
length of almond fruits became significant at the 
probability of one percent. The highest fruit length (4.4 
centimeter) was measured at third-level boron (Figure 8). 
Moreover, the main effects of nitrogen and boron levels on 
the width of almond fruits became significant at a one-
percent probability. The highest width obtained for almond 
fruits was for second- and third-level boric acid (Figure 9). 
The main effects of nitrogen and boron levels for shelled 
almond percentages also proved significant at a one-
percent probability. The highest percentage of shelled fruit 
was obtained for third-level zinc (4000 ppm zinc sulfate) 
as compared to control (Figure 10). The main effects of 

nitrogen and zinc levels upon almond oil percentage were 
shown as significant at the probability of one percent. The 
highest oil percentage was measured as compared to 
control at second and third levels of zinc (Figure 11). The 
main effects of nitrogen and boron levels at a one-percent 
probability and the mutual effects of nitrogen and boron at 
5-percent probabilities proved to be significant upon the 
weight of a single shelled almond. The highest weight of 
single shelled almond fruits were obtained by simultaneous 
foliar applications of 5-per-thousand concentrations of urea 
and 4000-ppm concentrations of boric acid (Figure 12). 
The main effects of nitrogen at a one-percent probability, 
the main effect of boron, and the mutual effect of nitrogen 
and boron at a 5-percent level of probability upon hard 
almond shell percentage also proved to be significant. The 
highest percentage of hard shell was obtained for foliar 
application simultaneously with second-level nitrogen 
alongside second- and third-level boric acid (Figure 13). 
The main effect of nitrogen and boron levels and also the 
mutual effects of nitrogen and boron upon almond protein 
percentage became significant at a probability level of one 
percent. The highest percentage of protein was resulted in 
by simultaneous foliar applications of urea and boric acid 
(Figure 14). The main effects of nitrogen and zinc at one-
percent probability levels and the mutual effect of nitrogen 
and zinc at a 5-percent probability level showed to be 
significant.  

 

 
Figure 1. The effect of various levels of zinc upon initial almond fruit setting percentage 
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Figure 2. The effect of various levels of boron upon initial almond fruit setting percentage 

 

 
Figure 3. The effect of various levels of boron upon final almond fruit setting percentage 
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Figure 4. The effect of various levels of boron upon the weight of a single shelled almond 

 

 
Figure 5. The effect of various levels of boron upon shelled almond percentage 

 
Figure 6. The effect of various levels of boron upon the length of the almond fruit 
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Figure 7. The effect of various levels of boron upon the width of the almond fruit 

 
Figure 8. The effect of various levels of zinc upon shelled almond percentage 

 
Figure 9. The effects of various levels of zinc upon shelled almond oil percentage 
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Figure 10. The effect of various levels of nitrogen and boron on the weight of a single kernel 

 
Figure 11. The effect of various levels of nitrogen and boron on the percentage of hard almond shell 

 
Figure 12. The effect of various levels of nitrogen and boron on almond protein percentage 
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Figure 13. The effects of various levels of nitrogen and zinc upon the percentage of almond oil 

 
Figure 14. The effects of various levels of boron and zinc upon the weight of a single kernel 

 
 
The main effects of nitrogen and boron levels at a one 
percent level of probability and the mutual effects of 
nitrogen and zinc at a 5 percent probability level proved to 
be significant upon the percentage of almond oil. The foliar 
application of third-level sulfate without nitrogen 
consumption provided the highest percentage of oil (Figure 
13). Higher nitrogen consumptions do not seem to have 
decreased almond oil percentages. Furthermore, the 
variance analysis table shows that the main effects of 
nitrogen, boron and zinc amounts as well as the mutual 
effects of nitrogen and boron upon the weight of a single 
shelled almond became effective. As seen in Figure 14, the 
highest weight for a single shelled almond was obtained 
through simultaneous foliar applications of zinc sulfate (4 
per thousand) and boric acid (4 per thousand). No 
significant simple or mutual effects of years or locations 
brought about by fertilization applications were observed.  
 

Discussion and Conclusion 
 based on the results obtained, the foliar application of 
boron led to a significant increase in the amount of final 
fruit setting, which was not unexpected given the low 
amounts of this element in the soil and in the sample leaves 
of the location studied. It is obvious that sufficient amounts 
of boron are vital for fruit setting, and the existence of this 
element is necessary for pollen tube growth. In some cases, 
pollen budding depends only upon the existence of 
sufficient amounts of boron in the stigma. Boron also 
increases nectar amounts and decreases the length of the 
calyx tube, thus making it easier for bees to be attracted to 
flowers (Agarwala and Sharma, 1981).  Moreover, foliar 
applications of sulfate showed significant effects on the 
amount of initial fruit setting. In their studies upon the 
effects of foliar applications of zinc and boron on cherry 
fruit setting, Usenik and Stampar (1999) concluded that 
simultaneous foliar applications of zinc sulfate and boric 
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acid led to significant increases in initial fruit settings. 
These researchers attributed the impact of these elements 
to pollen tube growth, the existence of sufficient pollen and 
longer fertilization time.  Third-level foliar application of 
boron also led to enhanced quantitative factors such as 
single fruit weight, almond kernel percentage, almond fruit 
length and almond fruit width. With deficient boron, the 
process of cell division is disrupted in all plants, including 
almonds, and does not occur fully. This indicates irregular, 
incomplete cell division, which leads to weak leaf 
development, resulting in lower photosynthesis rates and 
hence decreased carbohydrates, certainly impacts the 
qualitative factors of the product.  Considering the low 
amount of boron in the soil of the location studied and as 
shown in leaf analyses, the intake and supplying of this 
element seems to have been carried out with difficulty. 
Sotomayor and Castro (1999) concluded that if the amount 
of boron in flower stigmas is lower than 35 milligrams per 
kilogram, fruit setting decreases considerably. Sotomayor 
et al. (2000) also reported that in Nonpareil almonds, foliar 
applications of boric acid with 4000 ppm concentrations 
enhanced final fruit setting by 27.7 percent, and by 23.4 
percent for zinc foliar applications. Moreover, combined 
foliar applications of zinc and boron brought about 38.1 
percent increases in final fruit setting and 15 percent 
increases in almond performances. Carol (2000) stated that 
autumn 5000 ppm foliar applications of zinc sulfate after 
harvesting the product led to 17 percent enhancements of 
fruit setting in the following year. The role of boron and 
zinc in increasing the amounts of oil and protein in almond 
fruits probably lies in the positive effects of these elements 
in nucleic acid compounds, perimidine and some cellular 
reactions such as starch biosynthesis. It seems that foliar 
applications of urea have also led to slightly significant 
positive effects upon fruit setting percentage and other 
quantitative factors.    
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Abstract: Objective: Evaluating the effect of antenatal betamethasone on the biophysical profile and Doppler 
indices of umbilical and middle cerebral arteries. Materials and Methods: Twenty-five preterm labor singleton 
pregnancies (gestational age, 26-34 weeks) were studied prospectively. These patients received two consecutive 
doses of betamethasone 24 hours apart to accelerate pulmonary maturation. Fetal biophysical profile (BPP) and 
Doppler assessment were performed twice, on admission and 48 hours after administration of the first dose. The 
mother recorded fetal movement before, during and after the study periods. Comparison was made between 
biophysical profile score, fetal movement and Doppler indices of the umbilical and middle cerebral artery before and 
after betamethasone administration. Continuous data were compared by paired t test and dichotomous data were 
compared by McNemar test between pre and post treatment evaluations. The statistical significance was set at 0.05 
levels. Results: Twenty-five women–median age, 26 (19-42) years; median of gestational age, 32 (26-34) weeks–
which were referred to Imam Sajjad hospital, Yasuj from August 2010 to December 2011 were enrolled into the 
study. There was significant different in fetal movement before and after betamethasone administration (p=0.004). 
The frequency of BPP scores ≤8 increased from 13 to 21 subjects (p=0.039) at post treatment evaluation which was 
significant statistically. There was statistically significant difference in the reduction of umbilical artery PI (0.10) 
(95%CI: 0.01-0.19) and RI (0.07) (95%CI: 0.08-0.06)), but these changes were not important clinically. The mean 
changes of MCA PI and RI were 0.01 (95% CI:-0.16-0.19) and -0.01 (95% CI:-O.08-0.06), respectively.  
Conclusion: After betamethasone administration, fetal movement, BPP scores and umbilical artery indices were 
decreased, while MCA Doppler indices were not affected.  
[Soghra Khazardoost, Parichehr Pooransari, Masoome Mirzamoradi. The effect of betamethasone on fetal 
movement, biophysical profile and fetal circulation in preterm fetuses. Life Sci J 9(4):1990-1992]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 298 
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1. Introduction 

Preterm birth is associated with significant 
prenatal morbidity and mortality rates. The overall 
preterm delivery (PTD) rate is 8.1% (1). The use of 
prophylactic maternal corticosteroids to enhance fetal 
lung maturity in women at risk of PTD has currently 
been carried out (2). Biophysical assay is a useful 
tool for the assessment of the fetal well being. 
Previous studies have shown that antenatal steroid 
administration may suppress fetal activity and change 
the biophysical score (3). Sometimes this transient 
changes may result to un warranted iatrogenic 
delivery. Doppler velocimetry of the brain circulation 
and umbilical for evaluation of the well being of the 
fetus in the uterus has been used (4, 5). We have also 
been want that used this technique in healthy preterm 
fetus, because that can differentiate between fetal 
distress and suppression of biophysical profile due to 
steroid effect. Therefore we studied onset and 
duration of betamethasone administration on 
biophysical profile and Doppler indices of healthy 
fetus. These information can decrease management 

errors due to misinterpretations of biophysical profile 
data.  
 
2. Materials and Methods 

Thirty one single fetus pregnancies at high 
risk for preterm delivery who were admitted to the 
obstetrics unit of Imam Sajjad hospital, Yasuj from 
August 2010 to December 2011 with 26-34 weeks 
gestation were enrolled into the study. Six of these 
patients were excluded from the analysis due to 
spontaneous delivery prior to completion of all the 
examinations or incomplete data. The median age 
was 19-42 years. The main indication for hospital 
admission and steroid use was third trimester vaginal 
bleeding, previous preterm delivery, uterine anomaly 
and false labor due to other risk factors of preterm 
labor. Usually, any patient who was admitted to the 
hospital with a gestational age of less than 34 weeks 
received steroids. Informed written consent was 
obtained from all patients. Before baseline 
examination, an ultrasonography examination was 
performed for the biometry and estimated fetal 
weight. All of the examinations were done after 
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breakfast at 8-12 midday to control the fetal circadian 
rhythm. The gestational age was calculated based on 
the last menstrual period (LMP) which agreed with 
the second trimester ultrasonography examination. 

Some of the patients who had received 
medication such as magnesium sulfate and narcotic 
were excluded from the study because it might 
interfere with the biophysical profile and Doppler 
studies. One person carried out all the examinations). 
Sampling of both arteries was performed at the 
lowest practical incident angle. 

The patients who were included in the study 
received two doses of 12 mg betamethasone, 24 
hours apart). BPP scores and Doppler flow 
velocimetry wave forma of umbilical and middle 
cerebral artery were performed at 0 and 48 hours 
after the first dose of betamethasone administration. 
If the initial biophysical profile scores were equal or 
higher than 8, the fetuses were included. 

Each component of the biophysical profile, 
including fetal movement, fetal tone, fetal breathing, 
amniotic fluid volume and fetal heart rate tracing 
(non stress test) was given a score of 0 or 2 points. 
The fetal heart rate tracing was obtained before the 
biophysical profile and interpreted as reassuring or 
nonreassuring. 

Instantly after scoring of the biophysical 
profile, Doppler studies were carried out. Certain 
indices such as the peak systolic velocity, pulsatility 
index (PI), resistance index (RI), S/D ratios were 
achieved for the middle cerebral artery and the 
umbilical artery. 

The data were analyzed using SPSS version 
11.5, continuous data were compared by paired t test 
and dichotomous data were compared by MCNemar 
test between pre and post treatment evaluation. The 
statistical significance was set at 0.05 level. 
 
3. Results 

 Twenty five women with the median 
(range) age of 26 (19-42) years were enrolled into the 
study. The median (range) of gestational weeks at 
delivery was 32 (26-34) weeks. 

The mean reduction of umbilical artery PI 
was 0.10 (95% CI: 0.01-0.19) and of the umbilical 
artery RI was 0.07 (95% CI: 0.01-0.12). The mean 
changes of MCA PI and RI were 0.01 (95% CI: -
0.16-0.19) and 0.01 (95% CI: -0.08-0.06), 
respectively (Table 1). 

In nine (36%) subjects, fetal movement 
decreased 48 hours after steroid treatment (P = 
0.004).  

The frequency of a higher or equal to 6 BPP 
score increased from 2 to 3 subjects (P=1.0) and the 
frequency of a higher or equal to 8 BPP score 

increased from 13 to 21 subjects (P = 0.039) at post 
treatment evaluation. 

 
Table 1. The mean changes of MCA PI and RI 
 Pre treatment Post treatment    PV* 

 N = 25  
 UA PI  1.09 ( + 0.32) 0.99 ( + 0.34) 0.025 
UA RI  0.62 ( + 0.11) 0.55 ( + 0.16) 0.019 
MCA PI 1.99 ( + 0.61) 1.98 ( + 0.72) 0.875 
MCA RI 0.84 ( + 0.13) 0.85 ( + 0.19) 0.823 
* paired t test    
MCA: Median Cerebral Artery; UA: Umbilical Artery; PI: 
Pulsatility Index; RI: Resistance Index   

 
4. Discussion 

In this study, it was observed that 
administrating betamethasone for the mother may 
lead to a significant but temporary decrease of 
biophysical profile scores in healthy preterm fetuses. 
In a study performed by Rotmensch et al., a profound 
suppression was observed on the biophysical profile 
scores at 48 hr of steroid use (5) which was 
consistent with our findings Synthetic glucosteroid 
has a suppressive activity on the neural system which 
has been documented previously. Diffuse expression 
of glucocorticoid receptors in different parts of the 
brain such as the cerebral cortical part and the mid 
brain may explain this suppression (6); furthermore, 
glucocorticoid receptors are widely expressed in 
cerebral cortical tissues, mid brain and subcortical 
nuclei which may partly explain the suppression. 
Jackson et al. also reported the same result. They 
showed that theadministration of betamethasone 
decreases fetal movement and breathing and as a 
result the biophysical profile scores may be 
decreased. In their study, amniotic fluid was also 
decreased, but this result was not obtained in our 
study (7). 

In the at risk fetus, it has been shown that 
bio physical monitoring using biophysical indices 
may decrease mortality and morbidity. Biophysical 
profile is the most commonly used tool in at risk 
fetuses and also in the high-risk pregnancy 
monitoring (8).).(The changes due to antenatal 
steroid consumption effect the biophysical 
parameters which may lead to misinterpretation (9). 
Another modality for evaluation of the fetal status is 
Doppler velocimetry of the umbilical and fetal 
cerebral circulation (10). In a previous study carried 
out by Cohlen et al., corticosteroids had no effect on 
Doppler indices obtained from fetal, placental or 
uterine arteries (11). This finding has been 
subsequently confirmed by others (12, 13). In our 
study, the middle cerebral and the umbilical artery 
Doppler indices decreased, although not clinically 
significant. The above-mentioned points highlight the 
reliability of this method for the evaluation of 
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antenatal steroid-exposed fetuses. In the fetal 
biophysical profile, Doppler studies are capable of 
differentiating steroid-induced changes from 
alterations due to fetal compromise (14). The fact that 
antenatal steroid usage is rising, subsequently leading 
to an increase in the rate of abnormal biophysical 
profile highlights this matter as a notable clinical 
consideration (15). Until new monitoring tools or 
algorithms are added, the decision regarding the 
delivery of preterm fetuses exposed to antenatal 
steroids should be cautiously made. 
 
5. Conclusion 

We demonstrated that betamethasone 
administration can cause a remarkable, but 
impermanent reduction in fetal body movement. This 
result is particularly outstanding for the biophysical 
profile score obtained after 48 hr of steroid 
administration. Confusional results due to the effect 
of steroid on biophysical profile parameters as an 
evidence of fetal distress could lead to unapproved 
intervention and consequently the delivery of a 
preterm fetus, but Doppler studies of the MCA and 
UA can differentiate between the compromised and 
non compromised fetus groups. 
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Abstract: scenarios evaluation in water resources planning and management has done by the objective of increasing 
efficiency and systems sustainability and decreasing probable conflicts. Development and Simulating of the 
scenarios based on the results of the optimization model that optimize the reservoir rule carve by Genetic Algorithm. 
Sustainability indicators and conflict resolution theory, implemented the evaluation of them. Results show that the 
water resources planning and managing scenarios evaluation by this method lead the water resource systems to 
sustainability.  
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1. Introduction 

Operating policy for reservoir management 
has significant importance, since a reservoir can be 
used for various purposes including meeting the human 
demands, energy production and flood control. Some of 
these purposes are at odds with each other, for example, 
meeting the human demands and energy production 
usually go together, however, these may be in conflict 
with the flood control purpose. Therefore, design of an 
appropriate pattern for an optimal operation of 
reservoirs is important. Many researchers have 
emphasized on the development of an optimal reservoir 
operating policy. Therefore, Simulation-Optimization 
models have been generally used for this purpose. Tung 
et al. (2003) presented a specific kind of rule curve 
including optimal operational areas from a reservoir. 
They took the height of the point where the rule curve 
is broken as the decision variables of the problem. 
Using that, they submitted their rule curve which 
included optimal operational areas from a reservoir. Cai 
et al. (2004) developed a decision support system for 
water resources planning and evaluation by combining 
multi objectives analysis and multi decision making 
criteria. The results of model implementation in north 
china show the efficiency of that DSS in conflict 
resolution and water systems sustainability.  

In this paper, to apply different approaches of 
operation of Karkheh reservoir system, two scenarios 
are extended. Scenario evaluation is one of the valid 
methods of analysis methods in planning and water 
resource management. Thus, in this study, this purpose 
is done by evaluation of system sustainability by 
sustainability indicators of water resource systems and 
system analysis by conflict resolution theory. Scenarios 
are analyzed and compared in two scales of seasonal 
and annual and the best scenario is selected. 

Development of scenarios is done based on two 
different approaches in integrated operation of reservoir 
that is elaborated as: 

VD scenario: in this scenario, the operator by 
considering climate prediction at the beginning of water 
year manages the probable tension to water resource 
system of the watershed by applying logical change 
(reduction or increase) of downstream agriculture 
demands. In this scenario, the operator accepts the 
operation risk of the reservoir and social, economical 
tensions at the beginning of the water year and tolerates 
demand management costs. 
            CD scenario: In this scenario the operator by the 
rule curve extracted from reservoir operation historical 
period and by assuming not applying tension to 
beneficiaries or development of downstream 
consumptions during water year by applying resource-
based policies, supply management is done. In this 
scenario, bargaining and social tensions are less in short 
term. 

The aim of developing these two scenarios is 
the comparison of common approaches of water 
resource management and long-term evaluation of 
operation policies of water resource systems that is not 
possible without using historical data and optimization-
simulation models. Integrated Water Resources 
Management is the map of a way for sustainable 
development that planning and operation management 
tools of water resources systems are defined and its 
process is determined. Localization of these processes 
is possible by development of local scenarios and their 
integrated evaluations.  
2 Problem Formulation 

The efficiency of the systems is evaluated in 
the form of three definite concepts that is correct in 
water resources systems: 
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1) How often the system is failed in a definite time 
interval?(Reliability) 

2) What is the probability of system returning to a 
good state after a failure? (Resiliency and Fixing) 

3) How sever are the observed failures (Vulnerability) 
2.1 Reliability  

According to the definition of Hashimoto et al 
(1982), reliability means that no failure is occurred in 
operation of the system in a definite period: 

 
(1)  SXProbα t 

 
 
This indicator indicates the amount of 

fulfilment of the purposes of the system and one of the 
most important indicators to investigate the efficiency 
of operation policies of water resources systems at 
normal conditions. To calculate the qualitative or 
quantitative reliability, quality and quantity time series 
of water quality of each section is plotted and the 
demand of that section is considered as the water 
quantity threshold of that section. If the attributed time 
series is higher than the demand value, failure is not 

occurred in the system and SX t   
In long-term, water resources systems are 

faced with the risk of intrinsic and uncertain change and 
the lack of information and knowledge. Risk is 
regarded as one of the important components of water 
resources management. From a comprehensive view, 
reliability shows the success of the system and risk 
indicates the frequency of system failure. Reliability 
definitions in water resources management are 
including as follows: 
 Reliability of event that indicates the ratio of the 

number of success periods of the system to 
operation periods. 

 Time reliability that is calculated as time ratio in 
which the system is in success condition to total 
operation (function).  

   Volume reliability that is calculated sometimes as 
the ratio of the supplied volume to the total 
required volume. 

2.2 Resiliency (Reversibility) 
Resiliency indicates the probability of the 

system returns to optimal state after a failure. 
Resiliency of a system in a planning horizon is defined 
as follows: 

  
This index is of great importance in drought and flood 
periods because the damage of floods and droughts is 
consistent with the bad performance of time period of 
the system. 

To calculate the qualitative or quantitative 
resiliency qualitative and quantitative time series of 
water attributed to each section is plotted and the 

demand of that section is considered as water quantity 
threshold to each section. According to the definition of 
Cai (2004), quantity resiliency is the time period that 
the system requires to return to the normal state that is 
achieve by division of the maximum consecutive 
periods of failure by total period. 
2.3 Vulnerability  

Vulnerability shows the magnitude of the 
system failures. To measure the system vulnerability, 
the damage severity index is defined. Hashimoto et al 
(1982) defined system vulnerability as follows: 

 
(3) 
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Let ej be the probability that Xj, corresponding 

to Sj, is the most unsatisfactory and sever outcome in F 
set. In some references, (the value of severity is defined 
as average exceeding of threshold value as follows 
(Loucks, 2006) : 
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Where ��  is the attributed water or water 
quality; ��  is the qualitative and quantitative threshold 
of the system. 

According to the definition of Cai, the 
minimum demand supply is raised as the magnitude of 
failure. It can be said that in addition to the 3 mentioned 
indicators, there is another parameter in the evaluation 
of sustainability of water resources systems including 
healthy environment, fair attribution and social-
economical acceptance. 
 
3. Problem Solution 

The extended scenarios are compared by the 
evaluation of system sustainability indicators of the 
system as reliability, resiliency and vulnerability are 
calculated for parameters of downstream demand 
supply, the lack of excess discharge and the losses of 
dam reservoir spill. Evaluation scale is defined in two 
seasonal and annual states to analyze the management 
approaches of two defined scenarios from the aspect of 
short-term and long-term sustainability.  
3.1 Evaluation in seasonal scale 

In this section, the results of performing the 
model in seasonal scale is investigated by sustainability 
of resources-consumption system of Karkheh and 
planning period is including 164 steps equals the 
number of 41 seasons of simulation period. 
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3.2 Demand supply 
By assuming the deficit or the lack of total 

demand supply as failure, three sustainability indicators 
of the system are calculated for two scenarios and the 
result is as follows: 
 

 
Fig.1 The sustainability of demand supply for different 
scenarios in seasonal scale 
 

As it is shown in fig. 1, in planning and 
seasonal analysis of the operation policies of the 
reservoir, the system reliability of demands supply is 
significantly better in VD scenario and the system in 
this scenario immediately returns from failure state to 
natural sate of demand supply. It can be said that failure 
severity or in other words, the minimum demand supply 
is occurred in this scenario and when downstream 
consumptions are drinking, industry and environmental 
demands, the prediction of providing the alternative 
resource is essential. 
3.3 The lack of excess discharge 

By assuming the discharge of reservoir more 
than the demand of a definite season as failure, three 
sustainability indicators of the system are calculated for 
two scenarios and the results are presented in Fig. 2. 
 

 
Fig. 2 The sustainability of supplying demand for 
different scenarios in seasonal scale 
 

The comparison of the system behaviour 
indicates that in both system management approaches, 
the system had good vulnerability and resilience. The 
Reliability of VD scenario is a little higher than CD 
scenario. Considering the extraction of rule curve based 
on long-term historical statistic, in the selection of the 
best scenario, the parameter can’t have important role 
in seasonal evaluation. 

3.4 The lack of spill of reservoir 
By assuming the spilled volume of water as 

losses and failure, three indicators of system 
sustainability are calculated for two scenarios. Fig. 3 
shows the results of this calculation. It can be said that 
in water resources system of this watershed, there is no 
adverse effects and the production of hydro energy is 
planned, if necessary. This parameter is investigated for 
comparison. 

 
Fig. 3 Seasonal sustainability of the lack of reservoir 
spill in seasonal scale 
 

As it is shown, CD scenario has better 
performance regarding the assurance of the lack of 
reservoir spill and the severity of the spills and the 
damage to the downstream installations and ecosystem. 
As the effects of this parameter are important in short-
term scales, the comparison of the seasonal indicators 
can be helpful in decision making. 
3.5 Evaluation at annual scale 

In this section, the results of performing the 
models in the annual scale are investigated by the 
system sustainability of resources-consumptions system 
of Karkheh and planning period is including 41 steps 
that equal the number of years of optimization-
simulation model.  
3.6 Demand supply 

By considering the deficit or the lack of 
supplying the total demand, as failure, three indicators 
of sustainability of the system are calculated for two 
scenarios and are presented in Fig.. 4. 
 

 
Fig. 4 The sustainability of supplying demand at annual 
scale 

As it is shown in the results, VD scenario by 
being the best in three indicators (high reliability and 
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resiliency and low vulnerability) compared to CD 
scenario, confirms long-term planning approach in 
meeting the demands. The values indicated that in this 
scenario by following the extracted rule curve in 95% 
of the planning years, supplying the demand is done 
without any problem or challenge. 
3.7 The lack of excess discharge 

By assuming the discharge from the reservoir 
more than the demand of a definite year as failure, three 
indicators of system sustainability are compared for two 
scenarios and the results are as Fig. 5. 

 

Fig. 5 The annual sustainability of the lack of excess 
discharge at annual scale 

 
The superiority of VD scenario in this 

parameter is obvious and vulnerability index shows that 
in both scenarios, the excess discharge of the reservoir 
is reduced that controls the vulnerability of the 
downstream system. This issue in seasonal comparison 
of this parameter supports this reasoning. Indeed, the 
formulation of the strategy and operation curve is 
considerable by the logic of distributing the adverse 
effects during the period and reduction of extreme in 
the results. 
3.8 The lack of spill of the reservoir 

By considering the spilled water volume as 
losses and failure, three indicators of sustainability of 
the system are calculated for two scenarios and the 
result is presented in Fig. 6. With reference to the 
explanations of seasonal evaluation of this parameter, 
this comparison is not analyzed in annual form. 

 
Fig. 6 The sustainability of the lack of reservoir spill at 
annual scale 

3.9 Conflict resolution in water resources 
management 

In a decision making process, if the number of 
decision makers is over one person then decision 
making will face to some problems, because different 
persons have different goals, view points and priorities 
and the final solution must be compatible to all 
different ideas. There are many ways to solve these 
problems which named Conflict resolution models. 
Priority in allocation rates to different consumptions is 
one of the most important decisions and must involve 
the stakeholders’ utilities and conflict resolution among 
them. 

In 1954, John Nash claims a solution for the 
negotiation problem which involves all the conditions 
for a legal solution in a negotiation problem. Two 
models were developed by Nash which involved 
symmetrical and unsymmetrical solutions. Symmetrical 
solution is as if the opponents of a symmetrical 
negotiation Problem, in disagreement, have equal 
proportion, this solution also allocate equal proportion 
too each of them finally. If the participants are over two 
in a negotiation problem the g function will be defined 
as equation (5) 

�(�1,u2,…,un) = (u1 – d1)(u2 – d2)…(un – dn) = 
∏ (��
��� i – di) 

(5) 

Which u is utility function and d is 
disagreement point component for each participant and 
n is a number of participants. As previously defined, the 
solution of a negotiation problem by Nash model is 
found by following optimization problem: 

Maximize  � = ∏ (��
��� i – di) 

Subject to : ui ≥ di    i = 1,…,n 
u = (u1,…,un)   U 
 

(6) 

The modified Nash model developed after 
some problems such as inefficiency of symmetric 
model in cases of un symmetric and not make any 
attention to participant’s importance and relative 
strength of them in problem. In this case the g function 
will be defined as equation (7). 

�(�1,u2,…,un) = (u1 – d1) 
w1 (u2 – d2)

 w2…(un – 
dn)

 wn 
 

(7) 

Which u is utility function of participant I and 
(d1 , d2 , … , dn) is the disagreement of participant’s 
vector. Wi is the relative strength of problem opponent. 
With due attention to relative weight, equation (8) must 
be true. 
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∑ ��
��� i = 1 (8) 

n is the number of participants (decision makers). 
 

By rewriting equation (6), optimizing problem 
can be solved by equation (9) 
 

Maximize  � = ∏ (��
��� i – di) 

wi 

Subject to : ui ≥ di    i = 1,…,n 
u = (u1,…,un)   U 
 

(9) 

In this research the multiplier symmetric Nash 
equation has been used as criteria for assessment of 
conflicting rate because of its abilities. 
In a basin system the utilities can be defined as type of 
need securing, quality parameters or economic profit. 
Negotiation among stakeholders is in this category that 
it can take the persons who will influence (decision 
producers) as water responsible or administrator of each 
need group in the whole basin. 

There is a systemic and integrated point of 
view to allocation problem in this research and the 

scenarios evaluation will be done by Nash multiplier 
equation. 

Scenarios evaluation with the conflict 
resolution theory 

Scenarios evaluation will be done with the 
base of the conflict resolution concept and with the use 
of symmetric multiplier equation in this part, as the 
disagreement point for each parameter will be derived 
as below: 

 

d = min	(u�, u�, u�) ∗ 0.9 (10) 

 
Tables 1 and 2 show that in the scale of short 

time management, no variation in consumption values 
(related to scenario CD) will face the exploitation with 
lower stress and higher assurance. Whereas in VD 
scenario annual management with the point of view of 
conflict resolution will be collect as the best scenario 
with meaningful difference. If we assess the subject 
with the governance point of view it can be said that by 
control of temporary and weak stresses, beneficiary 
system can manage in long time scale with minimum 
stress.  

 
Table 1: Seasonal reliability assessment 

seasonal scale REL seasonal scale REL 

VD 

Demand supply 97.6 

CD 

Demand supply 66.5 

lack of excess discharge 98.8 lack of excess discharge 93.9 

lack of reservoir spill 77.4 lack of reservoir spill 93.3 

conflict resolution index 6302 conflict resolution index 7574 

 
Table 2: Annual reliability assessment 

annual scale REL annual scale REL 

 VD 

Demand supply 95.1 

 CD  

Demand supply 34.1 

lack of excess discharge 97.6 lack of excess discharge 75.6 

lack of reservoir spill 41.5 lack of reservoir spill 78 

conflict resolution index 14440 conflict resolution index 7245 

 
         In the point of system reversibility, the 
management in CD scenario of short or long time scale 
can be done with lower stress. This condition is 

meaningful for administrator of dam exploitation and 
also stakeholders. (Table 3 and 4)  
 

 
Table 3: Seasonal reversibility assessment 

seasonal scale REV seasonal scale REV 

 VD 

Demand supply 98.8 

 CD  

Demand supply 93.9 

lack of excess discharge 98.8 lack of excess discharge 98.8 

lack of reservoir spill 98.2 lack of reservoir spill 98.2 

conflict resolution index 1066 conflict resolution index 1837 

 
Table 4: Annual reversibility assessment 

annual scale REV annual scale REV 

 VD 

Demand supply 95.1 

 CD  

Demand supply 78 

lack of excess discharge 97.6 lack of excess discharge 90.2 

lack of reservoir spill 85.4 lack of reservoir spill 95.1 

conflict resolution index 3231 conflict resolution index 3884 
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It can be seen the same assessment of 
reliability in the case of vulnerability in a concept that 
with agreement of temporary stresses and VD scenario 

point of view, water resources and demands 
management will be done with more reliability and less 
vulnerability in long time (Table 5 and 6).  

 
Table 5: Seasonal vulnerability assessment 

seasonal scale VUL seasonal scale VUL 

 VD 

Demand supply 100 

 CD  

Demand supply 92.3 

lack of excess discharge 30 lack of excess discharge 31.8 

lack of reservoir spill 69.3 lack of reservoir spill 43 

conflict resolution index 9264 conflict resolution index 2912 

 
Table 6: Annual vulnerability assessment 

annual scale VUL annual scale VUL 

 VD 

Demand supply 38.8 

 CD  

Demand supply 73 

lack of excess discharge 11 lack of excess discharge 10.7 

lack of reservoir spill 84.9 lack of reservoir spill 46.7 

conflict resolution index 2384 conflict resolution index 2514 

 
4. Conclusion 

According to the comparison of two extended 
scenarios, various technical aspects of VD scenario are 
selected as the best management approach and the 
results of performing the mode are analyzed. It can be 
said that in this study, the development of scenarios 
was very wide but the aim is the analysis of the 
approaches and the generalized methodology and 
results and localization for different conditions 
consistent with the advantages and limitations. Results 
show that the water resources planning and managing 
scenarios evaluation by this method lead the water 
resource systems to sustainability and indicated the 
conflict resolution approaches. 
 
5. References 
1. Bekele, E. G. and Nicklow, J. W. (2005), 

"Multiobjective management of ecosystem services 
by integrative watershed modeling and 
evolutionary algorithms", Water Resources 
Research, Vol. 41. 

2. Cai, X., Lasdon, L., and Michelson, A.M., (2004). 
"Group decision making in water resources 
planning using multiple objective analysis", Water 
Resour. Plng. and Mgnt., ASCE, 130(1), 4-11. 

3. Nachtnebel, H.P., (1997), "Views on international 
water conflicts: the referee’s position and bilateral 
agreements", Negotiation over water. Proceedings 
of the Haifa Workshop. IHP-V Technical 
Documents in Hydrology, No.53, 2001, pp.114-
141. 

4. Nash, J.F., (1953), "Two-person cooperative 
game", Econometria, 21, pp. 128-140. 

5. Palmer, K. N., Werick, W. J., MacEwan, A., 
Wood, A.W. (1999), "Modeling Water Resources 
Opportunities, Challenges and 

6. Tung, C., Hsu, S., Liu, C., 2003, Application of the 
genetic algorithm for optimizing operation rules of 
the LiYuTan reservoir in Taiwan , 

7. Trade-offs: The Use of Shared Vision Modeling for 
Negotiation and Conflict Resolution", Proc. Of the 
26th Annual Resources Planning and Management 
Conference, Reston. 

 
10/12/2012 



(Acta Zhengzhou University Overseas Edition)

Call for Papers 

The academic journal “Life Science Journal” (ISSN: 1097-8135) is inviting you to publish 
your papers.  

Life Science Journal, the Acta Zhengzhou University Oversea Version registered in the 
United States, is an international journal with the purpose to enhance our natural and 
scientific knowledge dissemination in the world under the free publication principle. The journal 
is calling for papers from all who are associated with Zhengzhou University-home and 
abroad. Any valuable papers or reports that are related to life science-in their broadest 
sense-are welcome. Other academic articles that are less relevant but are of high quality will 
also be considered and published. Papers submitted could be reviews, objective 
descriptions, research reports, opinions/debates, news, letters, and other types of writings. 
Let's work together to disseminate our research results and our opinions. 

Please send your manuscript to editor@sciencepub.net. 

Address:  
Life Science Journal - Acta Zhengzhou University Overseas Edition 
Marsland Press 
PO Box 180432, Richmond Hill, New York 11418, USA 
Telephone: (347) 321-7172
Emails: editor@sciencepub.net; sciencepub@gmail.com; lifesciencej@gmail.com; 
Website: http://www.sciencepub.net; http://www.lifesciencesite.com  

Life Science Journal



9 771097 813002

ISSN  1097-8135

Marsland Press

PO Box 180432, Richmond Hill, New York 11418, USA

Website:
http://www.sciencepub.net

Emails:
editor@sciencepub.net
sciencepub@gmail.com

Phone: (347) 321-7172

Life Science Journal

Volume 9, Number 4, ISSN:(Cumulative No.31) Part 13   December 25, 2012   1097-8135

Copyright © 2005-2012 Marsland Press / Zhengzhou University



MARSLAND PRESS
Multidisciplinary Academic Journal Publisher

9 771097 813002

ISSN  1097-8135
http://www.lifesciencesite.com
http://www.sciencepub.net

Emails: 
lifesciencej@gmail.com
editor@sciencepub.net 

Websites:

Marsland Press

PO Box 180432, Richmond Hill, New York 11418, USA

Website:
http://www.sciencepub.net

Emails:
editor@sciencepub.net
sciencepub@gmail.com

Phone: (347) 321-7172

L
ife S

cie
n

ce Jo
u

rn
a

l        20
1

2        V
olu

m
e 9

,   N
u

m
b

e
r 4

,   P
a

rt 1
4   IS

S
N

:1
0

9
7

-8
1

3
5   

Life Science JournalLife Science Journal

Volume 9, Number 4, Par t 14   ISSN:December 25, 2012   1097-8135Volume 9, Number 4, ISSN:(Cumulative No.31) Part 14   December 25, 2012   1097-8135

Copyright © 2005-2012 Marsland Press / Zhengzhou University



MARSLAND PRESS
Multidisciplinary Academic Journal Publisher

http://www.lifesciencesite.com
http://www.sciencepub.net

Emails: 
lifesciencej@gmail.com
editor@sciencepub.net 

Websites:

Life Science Journal

Volume 9, Number 4, Par t 14   ISSN:December 25, 2012   1097-8135



ISSN: 1097-8135 

Acta Zhengzhou University Oversea Version 

(Life Sci J) 

Life Science Journal, the Acta Zhengzhou University Oversea Version, is an international journal with the purpose to enhance 
our natural and scientific knowledge dissemination in the world under the free publication principle. The journal is calling for 
papers from all who are associated with Zhengzhou University-home and abroad. Any valuable papers or reports that are related 
to life science - in their broadest sense - are welcome. Other academic articles that are less relevant but are of high quality will 
also be considered and published. Papers submitted could be reviews, objective descriptions, research reports, opinions/debates, 
news, letters, and other types of writings. Let's work together to disseminate our research results and our opinions.  

Editor-in-Chief: Shen, Changyu, Ph.D., Professor, Chinese Academy of Sciences 
Associate Editors-in-Chief: Ma, Hongbao; Cherng, Shen; Xin, Shijun 
Editorial Boards: Aghdam, Hashemi; An, Xiuli; Chandra, Avinash; Chen, George; Dong, Ziming; Duan, Guangcai; Edmondson, 
Jingjing; Gao, Danying; Huang, Shuan-Yu; Li, Xinhua; Li, Yuhua; Lindley, Mark; Liu, Hua; Liu, Hongmin; Ma, Margret; Qi, 
Yuanming; Sabyasachi Chatterjee; Shang, Fude; Shi, Lifeng; Song, Chunpeng; Sun, Yingpu; Wang, Lidong; Wen, Jianguo; Xu, 
Cunshuan; Xu, Yuming; Xue, Changgui; Zaki, Mona; Zhang, Jianying; Zhang, Kehao; Zhang, Shengjun; Zhang, Xueguo; Zhang, 
Zhan; Zhang, Zhao; Zhu, Huaijie  

Introductions to Authors 
1. General Information

(1) Goals: As an international journal published both in print and
on internet, Life Science Journal is dedicated to the 
dissemination of fundamental knowledge in all areas of 
nature and science. The main purpose of Life Science 
Journal is to enhance our knowledge spreading in the world 
under the free publication principle. It publishes full-length 
papers (original contributions), reviews, rapid 
communications, and any debates and opinions in all the 
fields of nature and science.  

(2) What to Do: The Life Science Journal provides a place for 
discussion of scientific news, research, theory, philosophy, 
profession and technology - that will drive scientific 
progress. Research reports and regular manuscripts that 
contain new and significant information of general interest 
are welcome.  

(3) Who: All people are welcome to submit manuscripts in life 
science fields. Papers of other fields are also considered.  

(4) Copyright and Responsibility of Authors to their Articles: 
When the manuscript(s) is submitted to the journal, the 
authors agree the following: All the authors have 
participated sufficiently in this work; The article is not 
published elsewhere; Authors are responsibility on the 
contents of the article; The journal and author(s) have same 
right for the copyright of the article and either of the journal 
or author(s) can use it by anyway without noting the other 
party.  

(5) Publication Costs: US$500 per article to defray costs of the 
publication will be paid by the authors when it is received. 
Extra expense for color reproduction of figures will be paid 
by authors (estimate of cost will be provided by the 
publisher for the author’s approval).  

(6) Advertisements: The price will be calculated as US$400/page, 
i.e. US$200/a half page, US$100/a quarter page, etc. Any 
size of the advertisement is welcome.  

2. Manuscript Preparation
Each manuscript is suggested to include the following 

components but authors can do their own ways:  
(1) Title: including the complete article title; each author’s full 

name; institution(s) with which each author is affiliated, 

with city, state/province, zip code, and country; and the 
name, complete mailing address, telephone number, 
facsimile number (if available), and at least one email 
address for author(s). (2) Abstract: including Background, 
Materials and Methods, Results, and Discussions. (3) Key 
Words. (4) Introduction. (5) Materials and Methods. (6) 
Results. (7) Discussions. (8) Acknowledgments. (9) 
References.  

3. Manuscripts Submission
(1) Submission Methods: Submission through email

(editor@sciencepub.net) is encouraged.  
(2) Software: The Microsoft Word file will be preferred.  
(3) Font: Normal, Times New Roman, 10 pt, single space.  
(4) Indent: Type 2 space in the beginning of each new paragraph.  
(5) Manuscript: Don’t use “Footnote” or “Header and Footer”.  
(6) Email: At least one author’s email must be put under title.  
(7) Title: Use Title Case in the title and subtitles, e.g. “Debt and 

Agency Costs”.  
(8) Figures and Tables: Use full word of figure and table, e.g. 

“Figure 1. Annul Income of Different Groups”, Table 1. 
Annual Increase of Investment”.  

(9) References: Cite references by “last name, year”, e.g. “(Smith, 
2003)”. References should include all the authors’ last 
names and initials, title, journal, year, volume, issue, and 
pages etc.  

Reference Examples: 
Journal Article: Hacker J, Hentschel U, Dobrindt U. 
Prokaryotic chromosomes and disease. Science 
2003;301(34):790-3. Book: Berkowitz BA, Katzung BG. 
Basic and clinical evaluation of new drugs. In: Katzung 
BG, ed. Basic and clinical pharmacology. Appleton & 
Lance Publisher. Norwalk, Connecticut, USA. 1995:60-9.  

(10) Submission Address: editor@sciencepub.net, Marsland 
Press, PO Box 180432, Richmond Hill, New York 11418, 
USA, 347-321-7172.  

Marsland Press / Zhengzhou University  
PO Box 180432, Richmond Hill, New York 11418, USA 

http://www.lifesciencesite.com; http://www.sciencepub.net 
lifesciencej@gmail.com; editor@sciencepub.net  

© 2005-2012 Marsland Press / Zhengzhou University 

Life Science Journal



CONTENTS 
 

300 Investigating the effect of changing in aggregation of stone materials containing high 
specific gravity with constant fineness modulus on penetration of chloride ion, 
compressive strength and density of heavy concrete 
Alireza Vahidnia, Dr. Hamidreza Naseri, Dr. Mohammad Reza Doosti 
 

 1999-2005 

301 Responses of Antioxidative Protection to Varying Drought Stresses Induced by 
Micro-Ecological Fields on Desert C3 and C4 Plants in Northwest China 
Chunmei Gong , Pengbo Ning , Juan Bai  
 

 2006-2016 

302 Cause related marketing campaigns and consumer purchase intentions: The mediating 
role of cultural values and perceptual brand equity 
Hossein vazifehdust, Hashem nikoomaram, Hassan Saberi 
 

 2017-2025 

303 KATP channel openers may protect MOG-G-UVW cells from hypoxia mimetic insult 
induced by CoCl2 
Zhang Jin, Marwa Khudheyer, Jasmin Nowak, Dwaine Burley and Kenneth Wann 
 

 2026-2034 

304 Scenario analysis and rankings of Iran power plants using mathematical models of DEA 
with the factor of the type of chemical consumption fuel 
Hadi Mohammadi Zarandini, Mohammad Reza Sheikhnabi 
 

 2035-2040 

305 Sensitivity analysis of Markov chains for M/G/1queueing systems 
Esfandyar Ataei andAlireza Ataei 
 

 2041-2045 

306 Micropropagation of Ornamental Plant Musa Beccarii through Tissue Culture 
Technique Using Suckers and Male Buds as Explants 
Kamaludin Rashid, Arash Nezhadahmadi, Rofina Yasmin Othman, Nurul Aina Ismail, 
Shamrul Azhar, Shahril Efzueni 
 

 2046-2053 

307 Extent of Injury of Gastrointestinal tract due to accidental ingestion of chemicals among 
children at Bandar Abbass Children Hospital 2009-2011 
Sakineh Fallahi , Seyed M. V. Hosseini , Soghra Fallahi , Morteza Salimi , Ali Akbar Hesam , 
Seydeh Hamideh Hoseini  
 

 2054-2058 

308 In Vitro Shoot Regeneration from Stem Internodes of Polygonum tinctorium 
Aye Aye Thwe, Yeon Bok Kim, Soo Un Kim, and Sang Un Park 
 

 2059-2062 

309 A Study on the Relation between Yield and Some Maize Genotypes Traits in the Presence 
of Humic Liquid Fertilizer Based on Peat 
Ali Mohammadpour Khanghah, Yousef Alaei, Seyed Sajjad Moosavi, Maryam Jafari and 
Elena Khabiri 
 

 2063-2069 

310 Total Parenteral Nutrition, Metabolic Consequences, Liver Complication and Role of 
Some Natural Extracts 
Ahmed; AIS; Fadl E. El-Deeb; Amal A. Abd Elbaky and Maha Mhmoud 

 

 2070-2079 

311 Using bicarbonates for controlling late blight disease of potato plants under field 
conditions 
F. Abd-El-Kareem and Fatten, M. Abd- El- latif  

 2080-2085 

I 



 
312 Rural Households’ Awareness and Willingness to Pay for National Health Insurance 

Scheme (NHIS) in Ilesha West Local Government Area, Osun State Nigeria: A Recursive 
Bivariate Probit Approach 
Abayomi Samuel Oyekale and Adedotun Adeyeye 
 

 2086-2093 

313 Stigma, Discrimination and Willingness to Buy Vegetables from People Living With 
HVI&AIDS (PLWHA) in Rural Nigeria 
Sulaimon Olalekan Orija and Abayomi Samuel Oyekale, 
 

 2094-2100 

314 Factors Explaining Acute Malnutrition Among Under-Five Children in Sub-Sahara 
Africa (SSA) 
Abayomi Samuel Oyekale 
 

 2101-2107 

315 Behavior of Skew Reinforced and Prestressed Concrete Composite Decks 
Hany Ahmed Ahmed Dahish, Ahmed Foad El-ragi and Alaa Aly El-Sayed 
 

 2108-2114 

316 Assessment of Quality of Nursing Care Provided Immediately After Birth At University 
Hospital 
Neama abd El Fattah and Nagwa A. Zein El Dein 
 

 2115-2126 

317 Routine Evaluation Conducted on Registered Drugs (RECORD) – Experience of 
Glimepiride Oral Tablet in Treatment of Patients with Type 2 Diabetes Mellitus 
Ayda Wassfy 
 

 2127-2134 

318 The role of Ectonucleotidases Pathway (CD39/CD73) in Childhood Renal Failure 
Nahla M Abd-Elaziz and Ateyat A Ateya 
 

 2135-2140 

319 Antidiabetic and Hypocholesrolemic effect of Different Types of Vinegar in Rats 
Sahar S.A. Soltan and Manal M. E. M. Shehata 
 

 2141-2151 

 

II 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

1999 

 

Investigating the effect of changing in aggregation of stone materials containing high specific gravity with 
constant fineness modulus on penetration of chloride ion, compressive strength and density of heavy concrete 
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Abstract: This study analyzed some physical and mechanical properties of concrete produced with magnetite 
(Fe2O3) aggregate supplied from Khaf county of Iran. Since in the concrete mix design of sand gradation is 
controlled and applied just by fineness modulus and being in the range of standard gradation. In this paper with 
fixing these two factors, the effect of changing sand grading by decreasing or increasing the amount percent of 
remained in sift on changes of chloride ion penetration, compressive strength and density of heavy-concrete is 
investigated. For this purpose, four types of sand grading with constant fineness modulus in standard grading zone 
and two kinds of gravel with different maximum nominal size design of concrete mixes are probed. In these concrete 
samples, chloride ion penetration as one of the parameters related to the concrete durability and in the other hand 7, 
28 and 42 days compressive strength, slump and density of concrete are studied. 
[Alireza Vahidnia, Dr. Hamidreza Naseri, Dr. Mohammad Reza Doosti. Investigating the effect of changing in 
aggregation of stone materials containing high specific gravity with constant fineness modulus on penetration 
of chloride ion, compressive strength and density of heavy concrete. Life Sci J 2012; 9(4):1999-2005] (ISSN: 
1097-8135). http://www.lifesciencesite.com. 300 

 
Keywords: Heavy concrete; Fineness modulus; Aggregation; Chloride penetration; Compressive strength 
 
1. Introduction 

Widespread and increasing use of 
radioactive materials in medicine, research, and 
industries particularly nuclear energy industry that is 
considered as basic needs of human existence today, 
along with increased risk of human exposure from 
ionizing radiation is due to these materials. To avoid 
the harmful environmental effects, protection against 
nuclear radiations is one of the most important 
problems in the use of radioactive materials for 
radiation therapy or nuclear technology. With the 
development of nuclear energy and particularly for 
protection from fatal rays such as neutron and Y, 
which have the ability to penetrate objects, 
heavyweight concrete began to be used as a shield 
[1]. The first step in any treatment room planning of 
radiotherapy services is to establish the design 
criteria. These criteria comprise (i) the limitations 
imposed by the allowed dose equivalent rates in 
different areas of the facilities and (ii) the existing 
space for construction [2].Without losing the effect of 
shielding radiation, heavy concrete makes possible to 
reduce barrier thickness in limited spaces. It should 
be noted that in design of nuclear facilities with high 
production capacity reliable distance from residential 
areas and the population must be observed, in 
addition access to the vast resources of water 
particularly for use in various parts of these industries 
is very important. Therefore in most cases these 
facilities will be built adjacent seas and oceans. So 
the combination of strength and durability properties 

of this particular type of concrete due to continuous 
exposure in the aqueous environment is very important. 
In fact the purpose of this type of structure is design and 
implementation of concrete that provide the proper 
compressive strength hand has lower permeability 
especially in chloride penetration, as long as the cement 
mortar is of sufficient quality, it can provide good 
lubrication and contraction [3]. The compressive 
strength of heavy concrete also increases with iron ore 
content, while the tensile strength declines [4]. Thus, 
investigation of the effect of grading aggregate 
particularly sand on pore structure of concrete and 
permeability is more important. 
2. The test processing 
2-1- Consumable materials 
2-1-1- Cement: 

Type I: Portland cement of Ghaen cement 
factory, according to ASTM C150 with 370kg/cm² 
compressive strength used in design of concrete mixes. 
To prevent heat of quick and high hydration and later 
potential cracks, guidelines of using concrete have 
recommended not using the type III cement and 
acceleration in the preparation of this particular kind of 
concrete [4-5]. 
2-1-2- Aggregate: 

Coarse and fine aggregates made of magnetite 
(Fe2O3) aggregate with 60% purity percent are gained 
from Khaf mine, one of the best mines of magnetite 
stone in the world, located at 10km of Torbat-e-Jam 
city. Completely broken down and washed sand and 
gravel are used. In order to create aggregates grading in 
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the standard range and constant fineness modulus, 
one ton of sand and gravel is separated into 
individual grains according to ASTM C33 via 
standard sifts [6]. In this laboratory study coarse 
aggregate with two maximum nominal sizes of 25 
and 12.5 mm and fine aggregate with fineness 
modulus of 2.83 are selected in four different kind of 
grading and based on standard grading range. The 
most important factors for fixing fineness module are 
mentioned below: 
1- Fixing volume amount of coarse aggregate and 

fine aggregate and stability of coarse aggregate 
to fine aggregate ratio in any mix design. 

2- Stability of quality and softness aggregate in 
design of mentioned mixes in order to study 
changes of fine aggregate in identical conditions 

for both aggregates with different maximum 
nominal sizes. 

It is worth noting that these four different 
types of sand grading are created by changing 
remained amount on each sift and constant softness 
module of 2.83.Therefore, with considering the 
selection of two types of gravel gradation (the 
maximum sizes of grains are 25 and 12.5 mm) and 
4 different types of sand gradation with constant 
fineness modulus of 2.8, totally eight different 
types of grading aggregates are used in concrete 
samples. Information relating to the tests carried 
out on gravel and sand with different nominal 
maximum sizes of 12.5 and 25 mm according to 
ASTM C637, are shown in Tables 1,2 and 3 their 
grading curves are presented in figures 1 and 2[7].  

 
Table 1. The results of experiments conducted on aggregates with a maximum nominal size of 12.5 mm and 25mm 

Standard No. 25mm 12.5mm Nominal maximum size of coarse 
ASTM C127 4288kg/m3 4092kg/m3 Specific gravity of coarse aggregate 
ASTM C128 4362kg/m3 4362kg/m3 Specific gravity of fine aggregate      
ASTM C127 1.59 1.55 Water absorption of coarse aggregate% 
ASTM C128 0.7 0.7 Water absorption of fine aggregate% 

 
Table 2. The results of the coarse aggregate gradation 

37.5mm 25mm 19mm 12.5mm 9.5mm 4.75mm coarse aggregate Sieve size 
100 96.238 73.302 48.092 39.697 0 D max=  25mm Percent passing 
100 100 100 91.563 60.363 0 D max=12.5mm Percent passing 

 
Table 3. The results of the fine aggregate gradation 

No.100 No.50 No.30 No.16 No.8 No.4 Sand type Sieve size 
2.3 13.5 40.2 66.9 94 100 A Percent passing 
2.3 22.5 41 61.5 90.2 100 B Percent passing 
2.3 24.1 43.6 63.5 83.4 100 C Percent passing 
2.3 30 47.1 56.9 81.2 100 D Percent passing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Fine aggregate gradation curves with different values of the rejection of standard sieve and constant Fineness 
modulus (2.83). 
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Fig2. Coarse aggregate gradation curves with a maximum nominal size of (A) 12.5 and (B) 25 mm 

 
 
2-2 The design of mix 

Heavy concrete mix design widely applied in 
radiation protection is much like the method used in 
the normal-weight concrete and The ACI 211.1 
standard is described in Appendix 4, [8].According to 
the choice of two maximum sizes of 12.5 and 25 mm, 
we have used two mix designs. Since aggregates have 
special high weighs and least water greatly helps 
reduce water of concrete and separation of aggregates, 

water to cement ratio of 0.4is used in the design of 
mix. For each mix, four different types of sand 
gradation with constant fineness modulus of 2.83 
presented in gradation tables and curves are used. The 
designs of Concrete mix are presented in Table 4. 
Finally, eight different types of concrete samples with 
different gradations were studied and their details are 
shown in Table 4. 

 
Table4.Resultsofconcretemix design 

Concrete mix design for maximum nominal size25mm 

Crushed stone(kg)  Sand (kg)  cement(kg)  water(kg)  Sand type Mix ID 
1616.141 1072.109 505 202 A SP 25-A 
1616.141 1072.109 505 202 B SP 25-B 
1616.141 1072.109 505 202 C SP 25-C 
1616.141 1072.109 505 202 D SP 25-D 

Concrete mix design for maximum nominal size12.5mm 

Crushed stone (kg) Sand (kg)  cement(kg)  water(kg)  Sand type Mix ID 
1367.5 995.72 575 230 A SP 12.5-A 
1367.5 995.72 575 230 B SP 12.5-B 
1367.5 995.72 575 230 C SP 12.5-C 
1367.5 995.72 575 230 D SP 12.6-D 

Note: For example the code SP 12.5-A means coarse aggregate gradation curves with a maximum nominal size of 
12.5 mm and A sand type. 
 
2-3- making mixes and preparation of samples: 

Aggregates such as crushed, washed and 
separated-grain gravel and sand (the remained amounts 
of each standard sieve are split apart to achieve a 
desired gradation) have been used in the design of 
concrete mixes. All concrete mixes are performed 
using a horizontal mixer and low speed.15cm × 15cm 
× 15cm cube mold sampling was conducted in three 
layers. Prepared samples are removed from molds after 
24 h at laboratory temperature and maintained in a 
pool of processing water with a constant temperature 
of 23°C. In order to performance of Chloride ion 
penetration test, The specimens were then cured in 
water at 23ºCfor 28 days; five sides of one sample of 
each mix design are covered by Epoxy varnish to 
become completely impermeable. Samples prepared 

according to ASTM C1152 were in a solution of water 
and salt 90 days (165 gr of salt per liter of water). So 
that the samples were completely under water and salt 
solution and the side without Epoxy varnish was free 
from the surrounding. 
2-4 Tests performed on samples 
2-4-1 Experiment related to investigating the 
properties of fresh concrete 
2-4-2 Experiment for determination of Slump  

To study the properties of fresh concrete, 
relative efficiency determining test is done according 
to ASTM C143 standard immediately after the 
preparation of concrete mix [9]. Results are presented 
in Table 5. 
 

(A) (B) 
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2-4-1-2 Experiment for determination the Unit 
volume weight of concrete 

The average special weight of fresh concrete 
is obtained from molded samples immediately after 
molding and compressing concrete samples. The 
results are shown in Table 5. 
2-4-2 Experiment for investigation of hardened 
concrete properties 
2-4-2-1 Experiment for determination of 
compressive strength of concrete 

In order to determine the average 
compressive strength of concrete over time, Cubic 
samples with dimensions of 15cm × 15cm × 15cm are 

tested after 7, 28 and 42 days. Concrete breaker Jack is 
used to break down concrete samples. Force rate is 
kept about 680 to 700kgf/s. The results of this 
experiment are presented in Table 5. 
2-4-2-2 Experiment for determination percent of 
Chloride ion penetration in concrete 

After preparing powder from different 
samples in various depths 0-1, 1-2, 2-3 and 3-4cm 
(ASTM C1152) the amount of chloride of investigated 
samples is measured by using electro potentiometric 
(ASTM C114) and satisfactory results are achieved. 
Results of this experiment are presented in Table 5. 

 
Table 5.Overall results of tests conducted on concrete samples 

depth of Chloride ion penetration(cm) compressive strength (kg/cm²) slump 
(mm) 

Specific gravity of 
concrete (kg/cm³) 

  
Mix ID 3-4 2-3 1-2 0-1 42day 28 day 7 day 

percent of Chloride ion% 
0.25 0.35 0.45 0.75 480.23 463.18 349.33 30 3334.07 SP   25-A 
0.35 0.45 0.65  0.8 489.56 486.15 360.35 40 3349.62 SP   25-B 
0.2 0.3 0.45 0.65 505.6 489 369 45 3351.55 SP   25-C 
0.15 0.25 0.35 0.55 515.33 503.21 384.10 30 3356.77 SP   25-D 
0.20 0.30 0.40 0.55 484.32 467.50 367.42 40 3205.29 SP 12.5-A 
0.30 0.35 0.55 0.75 489.26 477.35 372.07 44 3233.33 SP 12.5-B 
0.15 0.25 0.35 0.55 498.53 483 361.73 70 3257.77 SP 12.5-C 
0.10 0.20 0.30 0.45 510.87 493.3 392.2 60 3291.85 SP 12.6-D 
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Figure 3. Graph showing change of slump in concrete, Based on the different aggregation. 

 
3. Result and discussion 
3-1- Slump and flow of concrete 

One of the most important characteristic of 
aggregates affecting on properties of concrete is 

shape of particles. Shape of Particles is the main factor 
in changes of mix performance. Due to the high special 
weight of materials, to water run Policy some measures 
such as increasing smallness of grading 
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tissue.(decreasing fineness modulus of aggregate 
mix), Increasing cement or adhesive materials, Using 
crushed aggregate, decreasing water-cement ratio and 
increasing powder materials can be useful to reduce 
bleeding. By considering the amount of allocated 
water of two mentioned designs of mix, slump higher 
than obtained values is expected (Expected slump = 
100 mm).It should be noted that stone materials such 
as gravel and sand used are crushed and this factor is 
a clear reason for flowing concrete. The results 
presented in Table (7) indicate that the slump of 
concrete of SP 25-Asamples increases from SP 25-A 
to SP 25-C by changing grading of sand respectively 
and the slump of SP 25-D sample is lower than SP 
25-C sample. Changes of slump between SP 12.5 
samples are the same as SP 25 samples. It is 
noteworthy that in general the slump of the concrete 
of SP 12.5 samples is more than SP 25 samples. 
Figure 3 shows changes of the slump of SP 25 
concrete samples with the change of sand gradation 
and figure 4 shows changes of the slump of SP 12.5 
concrete samples with the change of sand gradation. 
3-2- compressive strength of concrete 

According to the results presented in table (5), 
7, 28 and 42 days compressive strengths are increased 
between SP25 samples by changing of grading from SP 
25-A to SP 25-D. The increased amount of 7, 28 and 42 
days compressive strengths of SP 25-D concrete 
samples are 9.95%, 8.64% and 7.3% respectively as 
compared with SP 25-A samples.in the other hand 7, 28 
and 42 days compressive strengths are increased by 
changing of sand grading from  SP 12.5-A to SP 12.5-
D. The increased amount of 7, 28 and 42 days 
compressive strengths of SP 12.5-D concrete samples 
are 6.74%, 5.51% and 5.30% respectively as compared 
with SP 12.5-A samples. Considering various curves of 
sand grading and comparison with the compressive 
strength of concrete show that strength of concrete 
samples is increased by increasing the remained percent 
on No.100 sieve (from 13.5% to 30%) and fixing the 
fineness modulus of sand (FM=2.83). So the solid 
concrete is created. Moreover, as mentioned in the 
previous section, this increase of strength is also 
associated with the increase of slump. Figure 4 shows 
changes of 7, 28, 42 days compressive strengths of SP 
25 and SP12.5 concrete samples with the change of 
sand gradation. 
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Figure 4. Graph showing change of compressive strength in concretes Based on the different aggregation. 
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Figure 5. Graph showing change of chloride ion penetration in various depths of concrete samples, base on changes 

in aggregate. 
 

 
4. Conclusion 

Chloride ion penetration: According to the 
results presented in table 5, the percent of chloride 
ion penetration of SP 25 samples is increased by 
increasing the remained percent on No.100 sieve 
from SP 25-A to SP 25-B and it is remarkably 
decreased in SP 25-C and SP 25-D samples as 
compared with SP 25-A and SP 25-B samples. Even 
as the permeability coefficient of SP 25-D is less than 
permeability coefficient of SP-25-A sample. Changes 
of concrete permeability coefficient among SP 12.5 
are the same as SP 25 samples. This result is also true 
for different depths in discussed samples. In four 
types of sand grading mentioned in this paper, 
grading changes alters the grain distribution and leads 
to create concrete samples with different pore 
structures. This eventually causes a change of percent 
penetration of chloride ion in different samples of 
concrete. Figure 5 shows Changes of the percent 
penetration of chloride ion in SP-25 and SP 12.5 
concrete samples with changes of sand grading. 

According to the results presented in table (5), 
with the rise of remained percent on NO.100 sieve 
from 13.5% to 30%, Unit volume weight is 
increasing. Considering that the concretes with a unit 
volume weight greater than 2600 kg/m3 are called 
heavyweight, all of the concrete samples in this study 
can be called heavyweight concrete. It is noteworthy 
that in general the unit volume weights of the 
concrete of SP 25 samples are more than SP 12.5 
samples. 

the rise of remained percent on NO.100 sieve 
(increase passed percent of NO.50 sieve) from 13.5% 
to 24.1%, sand acts as ball and the performance of 
concrete is increased. With increasing remained 
percent on the No.100 to 30% sieve, special surface 
of sand increases and leads to increase percent 
absorption of water by sand compared with ball 
performance and then the slump of concrete 
decreases. 

With constant fineness modulus of sand in the 
range of standard grading curve, the change of sand 
grading with increasing and decreasing of remained 
amount on sieves significantly alters strength 
properties and permeability of the concrete. 

Considering various curves of sand grading and 
comparison with the compressive strength of concrete 
show that strength of concrete samples is increased 
by increasing the remained percent on No.100 sieve 
(from 11.2% to 27.7%) and fixing the fineness 
modulus of sand (FM=2.83). So the solid concrete is 
created. 

samples of concrete made of(D) type sand that 
have maximum remained percent on the NO.100 
sieve(27.7%)includes the highest compressive 
strength and by comparing the changes of 
compressive strength in the ages of 7,28 and 42 days, 
we find that Difference of development of 
compressive strength decreases by increasing age of 
investigated samples from SP-A to SP-D. The percent 
development of strength in different ages are 
mentioned briefly: The percent development of 
compressive strength of SP-25-A compare with SP-
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25-D: (9.95%, 7 days), (8.64%, 28 days) and (7.3%, 
42 days) and the percent development of compressive 
strength of SP-12.5-A compare with SP-12.5-D: 
(6.74%, 7 days), (5.51%, 28 days) and (5.30, 42 
days). 

Samples of concrete made of (D) type sand that 
have maximum remained percent on the NO.100 
sieve (27.7%) are selected as the most efficient kinds 
of Sand gradation. They have the best and lowest 
percentage of chloride ion penetration. 

With comparing the changes of compressive 
strength and the percent of chloride ion penetration of 
SP-25 and SP-12.5 samples with each other, we find 
that the increase in compressive strength of SP 25-A 
to SP-25-D samples and SP 12.5-A to SP 12.5-D 
samples doesn't lead to same changes of the 
penetration of chloride ion. In fact porosity alone has 
no effect on the rate of chloride penetration of 
concrete but pore structure of concrete (size and 
connection of pores) affects on penetration 
parameters. 
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Abstract: Desert plants are exposed to a combination of environmental stress conditions, including water deficit, 
high temperature and high irradiance. We focused on antioxidative protection systems of C4 desert plant Haloxylon 
ammodendron and C3 desert plant Hedysarum scoparium within arid dune ecosystem with artificial controlling 
water availability. The activities of antioxidative enzymes (SOD, POD and CAT) in H. scoparium were significantly 
higher than those in H. ammodendron under the same conditions; the activities of antioxidative enzymes in leaflets 
of H. scoparium were higher than those in rachis. With the increasing drought, the accumulation of the antioxidant 
(flavonoids) was increased in H. ammodendron. However, the amount of flavonoids was decreased in H. scoparium. 
Flavonoid contents in the leaflets and rachis of H. scoparium were higher than those in assimilating shoots of H. 
ammodendron. In conclusion, H. ammodendron and H. scoparium applied different strategies of protection against 
water deficit, high irradiance stress and high temperature stress during daily process in summer, and inducing high 
activities of antioxidative enzymes in C3 desert plant was an important safeguard to live in desert condition, and the 
advantages of C4 metabolism of H. ammodendron was that it was not easily influenced physiologically to the same 
level of stress as H. scoparium. 
[Gong C, Ning P, Bai J. Responses of Antioxidative Protection to Varying Drought Stresses Induced by Micro-
Ecological Fields on Desert C4 and C3 Plants in Northwest China. Life Sci J 2012; 9(4):2006-2016] (ISSN: 1097-
8135). http://www.lifesciencesite.com.301 
 
Keywords: antioxidative enzymes; antioxidant; desert C3 and C4 plants; Haloxlon ammodendron; Hedysarum 
scoparium; drought stress. 
 
1. Introduction 

Plants are subjected to several harsh 
environmental stresses that adversely affect growth, 
metabolism, and yield (Almaghrabi, 2012; Metwali, 
2012). Especially, the desert plants are often exposed 
to all kinds of stressful conditions such as high 
irradiance, extreme temperature, water deficit and air-
dryness. Water deficit is the principal impact on 
plants growth and development, causing 
physiological and biochemistrical responses. 
Generation of reactive oxygen species (ROS) is 
considered to be a primary event under a variety of 
stress conditions (Posmyk et al., 2009). There is 
overwhelming evidence that many antioxidants play 
a key role in plant adaptation to both abiotic and 
biotic stresses (Burritt and MacK-enzie, 2003; 
Vranova´et al., 2002). The sequence of events in the 
plant tissue subjected to drought stress are: (1) 
increased production of ROS and of oxidized target 
molecules; (2) increasing in the levels of 
antioxidative enzymes and antioxidants; and (3) 
increased scavenging capacity for ROS, resulting in 
tolerance against the drought stress (Mano, 2002). 
During the long term of evolution, higher plants have 
developed various defending systems to scavenge 
ROS, which helps them to survive under 
unfavourable conditions (Bowler et al., 1992). 

Mechanisms of ROS detoxification exist in all plants 
and can be categorized as enzymatic [superoxide 
dismutase (SOD), catalase (CAT), ascorbate 
peroxidase (APX), peroxidase (POD), glutathione 
reductase (GR) and monodehydroascorbate reductase 
(MDAR)] and non-enzymatic (flavanones, 
anthocyanins, carotenoids and ascorbic acid) (Reddy 
et al., 2004).  

Antioxidant enzymes are known to increase 
in response to drought (Menconi et al., 1995; Zhang 
and Kirkham, 1996; Sairam and Saxena, 2000; 
Sairam and Srivastava, 2001), high temperature 
(Upadhyaya et al., 1990; Sairam et al., 2000). High 
SOD activity has also been reported during the 
treatment of low temperature, high irradiance stress 
and drought (Dhindsa and Matowe, 1981; Burke et 
al., 1985; Baisak et al., 1994). CAT is irradiance-
sensitive and easy to be inactivated by irradiating 
(Feierabend and Engel, 1986). Meanwhile plants 
typically produce a diverse group of antioxidants as a 
protective mechanism against oxidative compounds 
which are produced in response to various stresses 
and known to have a damaging effect on membranes, 
organelles and macromolecules (Mittler, 2002; 
Noctor and Foyer, 1998). A significant part of 
antioxidants produced by plants in response to stress 
is secondary metabolites, including a vast array of 
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simple and complex phenolic compounds derived 
primarily via the phenylpropanoid pathway (Dixon 
and Paiva, 1995). Flavonoids are a vast group of 
polyphenolic substances, with high antioxidant 
properties, found in most plant species (Moure et al., 
2001).   

Studying the response of desert plants to the 
combined effect of these stresses within their natural 
habitat may therefore unravel complex relations 
between known mechanisms, and possibly reveal 
novel mechanisms and strategies that enable plants to 
resist stressful conditions. Mittler et al. (2001) found 
in response to prolonged exposure to extreme 
conditions, the upper part of a C3 desert plant such as 
R. raetam enters a state of `dormancy' that may 
protect the entire plant during stress. The two main 
strategies employed by desert plants to withstand the 
extreme environmental conditions of their natural 
habitat are avoidance, as with growth of winter 
annuals or resurrection plants only during the rainy 
season; and resistance, as in the survival of 
evergreens throughout the different seasons 
(Cushman et al., 1989; Raven et al., 1992). The level 
of response depends on the species, the development, 
and the metabolic state of the plant, as well as the 
duration and intensity of the stress. Many stress 
situations cause an increase in the total foliar 
antioxidant activity (Pastori et al., 2000), the 
anatomical and physiological adaptations of 
evergreen desert plants have been the subject of 
numerous studies (Fahn and Cutler, 1992; Mittler et 
al., 1991; Streb et al., 1997), but little is known about 
the protected mechanisms of different carbon 
metabolism pathway of desert plants that enable these 
plants to withstand harsh desert environments. 

In this research we aimed to investigate the 
anti-oxidative response of desert plants which were 
subjected to increasing water stress in natural 
combined conditions. In order to discuss 
environmental adaptation of the different carbon 
metabolism pathway of desert plants we have 
investigated respectively the change of protecting 
components such as SOD, POD, CAT and flavanones 
in desert C3, C4 plants. Haloxlon ammodendron is a 
C4 plant with assimilating shoots as photosynthetic 
organ, and Hedysarum scoparium is a desert legume 
C3 plant with leaflets and rachis performing 
photosynthesis (Su et al., 2003). H. ammodendron 
and H. scoparium are common in arid ecosystems in 
the desert regions of China. They are important 
components of the desert vegetation and even as a 
dominant population in arid areas in Northwest China. 
H. ammodendron and H. scoparium are distributed 
over areas where there is air-dryness, adequate 
sunshine and precipitation less than 130 mm. H. 
ammodendron is a priori species of desert vegetation 

in Northwest China. In the present paper we will 
report putative different defense responses of H. 
ammodendron and H. scoparium. We detected 
activities changes of antioxidative emzymes in 
different organs at three depths of ground water 
(DGW) every three hours in H. ammodendron and H. 
scoparium, attempting to compare different 
mechanisms in the antioxidative system defensing 
against high temperature, water deficit and high 
irradiance between C4 and C3 desert plants. 
 
2. Material and Methods  
Habitat of trial site: The study was carried out near 
the town of Minqin, northwestern China, which 
locates in the joint of Tengger Desert and Badain 
Jaran Desert (38°38´N, 103°05´E). The trial site lies 
in the Plant Transpiration Consume Water 
Observation Station which is in the Desert Plantation 
of Gansu Provincial Institute of Desert Control 
Research. The trial spot is in natural state where there 
are many sand dunes correlating to Nitraria 
tangutorum and Reaumuria soongorica communities 
in an enclosed and protected area. The average 
precipitation a year is 115 mm, with main 
precipitation converging in 7-9 month; dry degree is 
5.3, and the average evaporation a year is 2643.9 mm 
which is 23 times to the average precipitation a year. 
The average temperature a year is 7.8℃, with the 
highest temperature 38.1℃, the lowest temperature –
28.8℃. The non- frost season is 165 days, and the 
period of blowing sand is 139 days. the process of 
sandstorm is 37 days. The soil is sandy soil. The 
depth of ground water is 18 m (Zhao et al., 2003). 
With the diurnal changes of photon flux density (PFD) 
and air temperature (T.Air) of sunny day in early 
August, 2003 in Minqin, the highest value of photon 
flux density (PFD) increases at 13:00, which reaches 
1638 μmol m-2s-1, and the highest temperature is 42.4
℃, appearing at 15:50 (Figure 1) (Gong et al., 2006). 
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Figure 1. Diurnal changes of photon flux density 
(PFD) and air temperature (T.Air) on sunny days in 
early ten days of August 2003 in Minqin, northwest 
China (Gong et al., 2006) 
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Plants growth conditions and sampling procedures: 
Description of the Plant Transpiration Consume 
Water Observation Station and transplant and 
treatment of H. ammodendron and H. scoparium was 
detailed by Gong et al. (2006). Water was supplied 
by groundwater eternal compensatory apparatus, 
which could balance water level of storage in a stable 
water level. The Plant Transpiration Consume Water 
Observation Station established 3 depths of ground 
water (DGW), 1.4 m, 2.4 m and 3.4 m. Soil water 
content increased gradually as soil depth increase at 
every DGW (Figure 2), resulting in light, moderate 
and severe water stress for plant growth (Gong et al., 
2006). There was no negative effect for plant’s 
growth and development at 3 depths of groundwater 
in the Plant Transpiration Consume Water 
Observation Station (Gong et al., 2006). 
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Figure 2. Soil water moisture at different depths of 
ground water (DGW) in root areas of Haloxlon 
ammodendron and Hedysarum scoparium. Each 
value represents mean (±s.e.) of three replications (P 
< 0.05) (Gong et al., 2006) 
 

The sample of collected leaves and 
assimilating shoots was frozen in liquid nitrogen. We 
did this investigation in early August, 2003. The 
collected samples were all in the growing and 
developing stage. 
Determination of water content: Relative water 
content (RWC) of the assimilating shoots in H. 
ammodendron and the leaflets and rachis in H. 
scoparium were estimated by recording the fresh 
mass (FM) and the saturated mass (SM) of 0.5 g fresh 
leaf samples by keeping in water for 24 h, followed 
by drying in hot air oven till constant dry mass (DM) 
is achieved according to the method of Barrs et al.
（1962）. 
RWC（%）=﹝﹙FM-DM﹚ /﹙SM-DM﹚﹞×
100% 
Enzyme assays: Leaf tissue, 0.5 g, was frozen in 
liquid nitrogen and ground to fine powder with a pre-
cold mortar and pestle, the powder was homogenized 
in 1:5 (w/v) 50 mmolL-1 phosphate buffer, pH 7.8, 
containing 1 % insoluble polyvinylpyrrolidone and 
10 mmolL-1 sulfhedryl alcohol. The homogenate was 

centrifuged at 15000 ×  g for 20 min and the 
supernatant obtained was used immediately for assay 
as enzyme extract. All steps in the preparation of the 
enzyme extract were carried out at 4 ℃ . 
Determination of all enzyme activities was conducted 
through UV-751 ultraviolet spectrophoto meter. An 
aliquot of the extract was used to determine its 
protein content by Bradford (1976) method using 
bovine serum albumin as a standard.  

SOD (EC 1.15.1.1) activity was measured 
by its ability to inhibit the photochemical reduction 
of nitro blue tetrazolium (NBT) using the method of 
Beauchamp and Fridovich (1971) as modified by 
Dhindsa and Matowe（1981）. The reaction mixture 
(3 ml) contained 50 mM phosphate buffer, pH 7.8 , 
0.1 mM EDTA, 13 mM methionine, 75 μM NBT, 2 
μM riboflavin and 50 μl of the supernatant diluted 5 
times. Riboflavin was added as the last component 
and the reaction was initiated by placing the tubes 
under two 15 W fluoroscent lamps. The reaction was 
terminated after 10 min by removing the reaction 
tubes from the light source. Non-illuminated and 
illuminated reactions without supernatant served as 
calibration standards. Reaction product was measured 
at 560 nm. The volume of the supernatant 
corresponding to 50% inhibition of the reaction was 
assigned a value of 1 enzyme unit. A non-irradiated 
reaction mixture did not develop colour and served as 
control. Enzyme activity was indicated unit mg-
1protein. 

POD (EC1.11.1.7) activity was assayed as 
increase in absorbance due to the formation of tetra-
guaiacol was recorded at 470 nm (Castillo et al., 
1984). The 3 ml reaction mixture contained 16 mM 
guaiacol, 2 mM H2O2, 70 mM phosphate buffer (pH 
6.1) and 20 μl enzymatic extract diluted 2 times. 

CAT (EC 1.11.1.6) was assayed by 
measuring the initial rate of disappearance of 
hydrogen peroxide at 240 nm according the method 
of Chance and Maehly (1955) as modified by 
Dhindsa and Matowe （ 1981 ） and Cakmak and 
Marschner（1992）. The 3 ml contained 50 mM 
phosphate buffer, pH 7.0, 15 mM hydrogen peroxide, 
and 50μl enzyme extract diluted 10 times. The 
decrease in hydrogen peroxide was followed as a 
decline in 240nm. The activity was expressed in units 
where one unit of catalase converted one μmole of 
hydrogen peroxide per minute. Enzyme solution 
containing hydrogen peroxide-free phosphate buffer 
was used as control. 
Flavonoids contents assays: The relative content of 
flavinoids was detected at 305 nm treating with 
acidified methanol according Mirecki et al.（1984）. 
The fully expanded green assimilating shoots, leaflets 
and rachis (0.1 g) were cleaned and air-dried and 
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extracted with 20 ml acid methyl alcohol (methanol: 
water: hydrochloric acid = 79:1:20) to deal with 3000 
× g centrifuge, the supernatants in the 305 nm light 
absorption value means the relative concentration of 
flavonoids. 
Statistical analyses: Tukey’s HSD (honest 
significant difference) tests were used to analyze the 
differences between activities of enzyme. 
Correlations between parameters were determined 
using least-squares linear regression. Data presented 
in the figures are means of three replications (± s.e.). 
 
3. Results and discussions 
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Figure 3. RWC in assimilating shoots of Haloxlon 
ammodendron (A), and in leaflets (B) and rachis (C) 
of Hedysarum scoparium. Vertical bars represent s.e. 
Each point represents mean±s.e. (n=3, P < 0.05) 
 

The higher RWC in H. ammodendron than in H. 
scoparium: H. ammodendron true leaves are quite 
reduced and the cortex of young annual cylindrical 
shoots was the main photosynthetic tissue. H. 
scoparium contained two different assimilating 
organs (leaflets and rachis). As is shown in Figure.3, 
the RWC either in leaflets or in rachis of H. 
scoparium was very low compared with that of H. 
ammodendron. The high resistance of H. 
ammodendron to hot summer, drought conditions 
may be attributed in part to assimilating shoots which 
are succulency and fleshy (Pyankov et al., 1999). 
Even higher RWC was recorded at 15:00 in the 1.4 m, 
RWC in 2.4 m higher than that in 3.4 m in 
assimilating shoots of H. ammodendron (Figure 3A). 
The lower RWC in H. scoparium may be one of 
survived mechanism of C3 plant in desert 
environment. Drought-related physiological changes, 
such as decrease in leaf water content and the 
accompanying stomatal closure, resulted in limited 
CO2 availability and the channeling of reducing 
equivalents from the photosynthetic apparatus to the 
production of ROS, rather than to CO2 fixation 
(Krause and Cornic, 1987). It will trigger the 
antioxidative protection. By controlling the 
availability of water, we were able to show that the 
lack of water, and high temperatures, excess light, or 
low relative humidity which occured in the dry 
season, was the limiting environmental factor that 
triggered the plant to defend oxidative damage. The 
diurnal changes of RWC in leaflets were gentler and 
lower than those in rachis of H. scoparium in same 
condition (Figure 3B and C). It was more sensitive 
for RWC of cylindrical assimilating shoots in H. 
ammodendron and cylindrical rachis in H. scoparium 
to increase drought than that of rachis in H. 
scoparium. 
 
Antioxidative enzymes system of H. ammodendron: 
SOD activity tended to increase at a low level in a 
short period treatment of the combined stress (Ye et 
al., 2000). We also detected that SOD activity 
unremarkably enhanced during early morning to 
afternoon and reached peak in 15:00 when in high 
irradiance and high temperature, the lowest RWC 
whatever any DGW (Figure 4A). H. ammodendron at 
3 DGW from 1.4 m to 3.4 m showed increased SOD 
activity. Plants were resistant to single high 
irradiance, and many evidences showed that 
photochemical apparatus could keep their integrity 
and the recovery from photoinhibition is fast. Due to 
high temperature sustain from 10:00 which simplified 
conclusion that SOD activity in response to high 
irradiance was relatively high compared to water 
deficit, it was possible that the increase in SOD 
activity provided another pathway for the removal of 
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excess electrochemical energy (Ye et al., 2000). High 
SOD activity has also been reported during the 
treatment of drought (Baisak et al., 1994). Although 
activity of SOD in 3 DGW in response to high 
irradiance stress were probably sufficient to 
withstand the amount of oxidative stress, our results 
also clearly showed the ability of tolerant water 
deficit in H. ammodendron.  

POD and CAT appeared to play an essential 
protective role in the scavenging processes when 
coordinated with SOD activity (Massacci et al., 
1995). Our data also indicated that, the activities of 
guaiacol peroxidase (POD) increased almost 
coordinately with SOD activity in all treatments 
(Figure 4B). POD activity increased at 12:00 when 
plants faced with high irradiance (> 1500 μmol m-2s-1) 
and high temperature (<35 ) but decreased at 15:00 ℃
when plant resisted to high irradiance(>1500 μmol m-

2s-1) and high temperature(>39 ) at 3.4 m. These ℃
indicated not only moderate irradiance could produce 
more H2O2 under high temperature (Ye et al., 2000), 
but also high irradiance could produce more H2O2 
under higher temperature. We thus found that POD 
activity was more inactive to temperature than to 
irradiance. In addition, a significant increase in the 
POD activity in H. ammodendron assimilating shoots 
accompanied the increase of water stress at noon, 
indicated that H. ammodendron is capable of 
effectively scavenging the ROS for the production of 
certain secondary metabolites to withstand during 
stresses of high irradiance and water deficit.  

An increase in the activity of H. ammodendron 
CAT was observed from 1.4 m to 2.4 m treatment 
and a decline in 3.4 m from morning to afternoon 
(Figure 4C). There was no significant change in the 
activity of CAT at 3.4 m treatment from 12:00 to 
15:00 in spite of high irradiance and temperature 
during this period. This further suggested that the 
responses of CAT activity to water deficit proved to 
be very complex, involving nearly every major 
function of plant growth. Under the double effect of 
irradiance and temperature, most decrease of CAT 
activity was caused by temperature, and irradiation 
exacerbated the inactivation of CAT. There was 
sustained increased in CAT activity at 3 DGW from 
6:00-12:00 when temperature and irradiance were all 
moderate, however, CAT activity increased at 1.4 m, 
2.4 m, but more decreased at 3.4 m. Moreover, 
during 12:00 (high irradiance) -15:00 (high 
temperature) only 7.8% of CAT activity were 
decreased at 2.4 m, far less than that at 1.4 m. This 
result supported that CAT activity was more sensitive 
to temperature than to irradiance (Ye et al., 2000). 
After high temperature at 18:00, apparently, there 
was no significant difference in CAT activity change 
at 3 DGW under different irradiances. This further 

suggested that concomitant resynthesis of catalase 
compensates for the loss of catalase and maintains a 
constant level under irradiation when plants were not 
exposed to stress (Feierabend and Engel, 1986). 
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Figure 4. Diurnal changes of antioxidant enzymes 
activities in assimilating shoots of Haloxylon 
ammodendron at different DGW. (A)SOD activity, 
(B) POD activity and (C) CAT activity. Vertical bars 
represent s.e. Each point represents mean±s.e. (n=3, 
P < 0.05) 

 
As is shown in Figure 4, the activities of 

the SOD, POD and CAT was upregulating during 
6:00-15:00, suggesting that the intracellular level of 
ROS may increase in plants during these time points. 
It was also possible that changes in the activities level 
of these enzymes reflected a specific diurnal rhythm. 
Induction of oxidative stress in drought-stressed 
plants had also been well known (Ramachandra 
Reddy et al., 2000; Chaitanya et al., 2002; Mano, 
2002). Antioxidant components were also known to 
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be distributed among all photosynthetic cells in 
higher plants. The distribution of antioxidative 
enzymes between mesophyll and bundle sheath cells 
of C4 plants has been described (Foyer, 2002). In 
maize leaves, most of the SOD and APX were 
localized in mesophyll and bundle sheath cells. CAT 
was approximately equally distributed between 
mesophyll and bundle sheath cells. H2O2 was found 
to accumulate only in mesophyll cells (Doulis et al., 
1997; Foyer, 2001). These localization studies are 
very interesting, because enzymes of the PCR cycle, 
which are very sensitive to H2O2, are found only in 
bundle sheath chloroplasts. Such studies on C4 plants 
indicate that oxidative damage was not uniformly 
distributed between mesophyll and bundle sheath 
cells of C4 plants. Kingston-Smith and Foyer (2000) 
suggested that oxidative damage under stressful 
conditions in C4 plants is restricted to bundle sheath 
tissue because of inadequate antioxidant protection in 
this tissue. Regretfully, very little mechanistic 
information is available on drought-induced 
antioxidative metabolism between the two cell types 
in H. ammodendron. 
Antioxidative enzymes system of H. scoparium: In 
general, activities of antioxidative enzymes were 
higher in leaflets than in rachis in H. scoparium, they 
are all higher than that in H. ammodendron. Changes 
of antioxidant enzymes were all undulated violently 
either in leaflets or in rachis in process of a day. 
Activities of antioxidative enzymes were higher at 
noon but lower in the early morning and evening. In 
order to compare activities of antioxidant enzymes in 
leaflets to in rachis we discuss specially the changes 
in activities of anti-oxidative enzymes at different 
DGW at 15:00 when plants exposure to high 
irradiance and high temperature.  

SOD activity in leaflets and in rachis 
gradually increased with the deeper of DGW at 15:00, 
SOD activity was found to be much higher in leaflets 
than in rachis of H. scoparium at 3 DGW (Figure 5A), 
and the ratio of SOD activity of leaflets/rachis 
gradually decreased, which demonstrated that SOD 
activity in leaflets play a more significant role than in 
rachis when plants grow in the relative sufficient 
water condition and explained why appearance of 
assimilating shoots of H. scoparium is essential to 
defend oxidative stress in environment of water 
deficit.  

A different trend in POD activity in leaves 
of H. scoparium was observed, POD activity in 
leaves increased slightly from 1.4 m to 2.4 m but 
declined at 3.4 m at 15:00. POD activity in 
assimilating shoots gradually increased with the 
deeper of DGW at 15:00, as well as the ratio of POD 
activity of leaves/assimilating shoots gradually 
decreased with the deeper of DGW (Figure 5B). 

There was a familiar effect in POD activity of H. 
scoparium with in SOD activity of H. scoparium. 
High activity of antioxidative enzymes could be 
correlated to the process of differentiation that 
occurred during shoot induction (Thakar and 
Bhargave, 1999). 
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Figure 5. Diurnal changes of antioxidant enzymes 
activities in assimilating shoots of Haloxlon 
ammodendron and in leaflets and rachis of 
Hedysarum scoparium at different DGW. (A)SOD 
activity, (B) POD activity and (C) CAT activity. 
Vertical bars represent s.e. Each point represents 
mean±s.e. (n=3, P < 0.05). 

 
There was only minor losses of CAT 

activity occurred in assimilating shoots of H. 
scoparium, but a marked apparent water deficit 
inactivation of catalase was observed in leaves of H. 
scoparium . This result consisted with CAT activity 
in stems of R. raetam and in leaves of A. halimus in 
natural daylight (Streb et al., 1997). CAT activity 
was found to be higher in leaves than in assimilating 
shoots of H. scoparium under 3 DGW at 15:00 , 
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however, increased CAT activity was observed either 
in leaves or in assimilating shoots from 1.4 m to 2.4 
m but declined at 3.4 m at 15:00 (Figure 5C). The 
present findings further convinced that CAT activity 
not only subjected to high irradiance but also water 
deficit, moderate water stress could stimulate CAT 
activity but stronger water stress inactivated 
dramatically CAT activity. This finding supported 
that drought stress inactivated the key enzyme 
activity of light respiration-ethanol acid oxidative 
enzyme 44% (Morgan, 1994), leading to 
accumulating more NADPH and ATP， increasing 
the possibility of production of O2¯ 、 H2O2 in 
chloroplast. Production of H2O2 during drought stress 
may also result from the catalytic activity of 
glycolate oxidase in peroxisomes during 
photorespiration (Osmond, 1981). CAT is also 
involved in H2O2 scavenging during stress (Comba et 
al., 1998). The activity of SOD increased during 
somatic embryogenesis while POD and CAT 
activities decreased (Gupta and Datta, 2003). The 
change of CAT activity in rachis is more smoothed 
than that in leaflets, suggesting that rachis was not 
subjected to a similar level of stress to these leaflets 
during the midday stressful hours.  
 
Antioxidant in H. ammodendron and H. scoparium: 
Plants containing flavonoids have been reported to 
possess strong antioxidant and hypolipidemic 
properties (Aviram, 2004; Sudheesh and 
Vijayalakshmi, 2005; Sweedy et al., 2007). 
Previously, methanolic extract of this whole plant 
extract exhibited strong antioxidant activity 
(Surveswaran et al., 2007). Flavonoids content was 
determined in H. ammodendron and H. scoparium, 
which may be how the plants to resist high 
temperatures, drought, ultraviolet radiation and 
removal of reactive oxygen species. 

Flavonoid contents in the leaflets and 
rachis in H. scoparium was higher than that of 
assimilating shoots under the same DGW (Figure 6A, 
B and C). Flavonoids content in a different trend both 
in H. ammodendron and in H. scoparium under 
different DGW, in that other environmental 
conditions are the same, different DGW influence the 
accumulation of flavonoids. Flavonoid contents was 
the lowest and most stable at 1.4 m and was highest 
at 2.4 m in H. ammodendron. The drought increase, 
the accumulation of flavonoids was increase. 
Flavonoid content was higher at 1.4 m and was the 
lowest at 3.4 m in H. scoparium. The drought 
increase, the amount of flavonoids was decrease. But 
in the same environmental conditions C3 plants H. 
scoparium need to produce more amounts of 
flavonoids in order to protect them from higher 
temperature, stronger light and higher drought, to 

absorb ultraviolet light, to prevent the evaporation of 
water, to regulate metabolism. This is also one of the 
C3 plants mechanisms adapting to adversity in the 
desert conditions. The flavonoid-rich fraction of S. 
hispida seed possesses strong antioxidant properties 
as evidenced by a significant increase in the levels of 
enzymic and non-enzymic antioxidants (Kaviarasan 
et al., 2008). 
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Figure 6. Diurnal changes of flavonoid in 
assimilating shoots of Haloxylon ammodendron (A) 
and in leaflets (B) and rachis (C) of Hedysarum 
scoparium at different DGW 
 

Antioxidant levels and the activities of 
ROS scavenging enzymes have been correlated with 
tolerance to several different environmental stresses 
(Massacci et al., 1995), because one of the 
biochemical changes subjected to environmental 
stresses in plants is the production of ROS (Dat et al., 
2000). As plants acclimatise or experience sub-lethal 
levels of stress like high temperature, potential to 
scavenge free radicals often increases (Bridger et al., 
1994). From the foregoing discussion it can be 
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concluded that antioxidant enzymes such as SOD, 
CAT play an important role in the regulation of 
senescence processes. So we prefer to conclude that 
antioxidant enzymes in naturally growing desert 
plants would respond to naturally occurring stresses 
and artificial controlling water content within their 
natural habitat, explaining the detail between the 
activities of ROS scavenging enzymes and several 
different environmental stresses. It seems quite 
plausible to assume that much of the increase in SOD 
activity observed in mature leaves could be increased 
in mitochondrial SOD (Sairam et al., 2003). SOD 
activity has also been reported during high irradiance 
stress (Burke et al., 1985). Certain POD isomers 
utilise the phenolic compounds and H2O2 to initiate 
the biosynthesis of several secondary metabolites 
required for the plant growth, development and 
differentiation. H2O2 of lower concentration will be 
scavenged by POD in the oxidant of somatic such as 
phenols (Mittler, 2002). Chowdhury and Choudhuri 
(1985) reported a larger decrease in the activities of 
SOD and CAT in a drought-sensitive line of jute than 
in a drought-tolerant line. CAT is irradiance-sensitive 
and easy to be inactivated by irradiating (Feierabend 
and Engel, 1986). Despite its restricted localization 
and photolability, CAT may play a significant role in 
scavenging H2O2, which can readily diffuse across 
the membrane (Bowler et al., 1992). In addition, 
CAT was sensitive to longer daily exposures, 
evidenced by a decrease in its activity (Casati et al., 
2002).  

Here we show that all these different 
antioxidative protection responses of the desert plants 
to combined environmental stress, which were tested 
in the laboratory, can be found in naturally growing 
desert plants that respond to naturally occurring 
stresses and artificial controlling water content within 
their natural habitat. The increased activities of ROS 
scavenging enzymes should have a greater 
significance as invaluable tools in the elucidation of 
plant metabolic regulation under stressful 
environment (Chaitanya et al., 2001). As the results 
have shown, activities of antioxidant enzymes either 
in leaflets or in rachis of H. scoparium were higher 
than those of H. ammodendron (Figure 5 and Figure 
6). In supporting of our observation, higher activity 
of SOD is one of the most important guarantees 
which defend high irradiance (Rabinowitch and 
Sklan, 1980). Leaves of plant in light were more 
sensitive than in dark either in high temperature or in 
low temperature (Feierabend et al., 1992). Due to C4 
plant tending to occupy places which were in high 
irradiance, high temperature and water deficit but C3 
plant did not acclimatize well. However, we found C4 
pathway of photosynthetic carbon assimilation in 
leaflets and in rachis of H. scoparium (Gong et al., 

2006), which explained why H. scoparium as a kind 
of C3 shrub could survive in desert environment. The 
observation that high temperatures stimulated the 
mulberry leaf chloroplasts to reduce oxygen to 
superoxide due to high temperature-induced electron 
transport system, prompted us to postulate that the 
over-expression of SOD might have improved the 
tolerance to high temperature (Chaitanya et al., 2001), 
over-expression of SOD might have improved the 
adaptation of C3 plants in desert conditions. It is 
conceivable that acquisition of the stress tolerance in 
any plant is a multi-factorial function and 
amelioration of ROS-scavenging systems is an 
important index to assess the abilities of mulberry 
cultivars to tolerate the stressful conditions like high 
temperature. We presume that the metabolism of the 
reactive oxygen species under stressful environment 
is dependent on different functionally interrelated 
antioxidant enzymes. This finding may suggest that, 
physiologically, H. ammodendron is not subjected to 
the same level of stress as H. scoparium. It is 
possible that the additional anatomical and 
physiological adaptations of a C4 plant better protect 
it from the stressful conditions in the desert 
ecosystem (Edwards and Walker, 1983).  
 
4. Conclusions 

The above results suggested that the desert 
plants H. ammodendron and H. scoparium applied 
different strategies of protection against water deficit, 
high irradiance stress and high temperature stress 
damage. In the assimilating shoots of H. 
ammodendron antioxidative protection appears to 
play the major role, while H. scoparium appears to 
avoid oxidative damage in the field by leaflets more 
than rachis. The drought increase, the amount of 
flavonoids was increase in H. ammodendron. 
Whereas, the drought is increase, the accumulation of 
flavonoids is decrease in H. scoparium. Flavonoid 
content in the leaflets and rachis of H. scoparium 
were higher than those in of assimilating shoots of H. 
ammodendron. Our findings may provide the 
advantages of C4 metabolism of H. ammodendron is 
not subjected physiologically to the same level of 
stress as H. scoparium. It is essential for us to 
provide with a theoretical foundation of rational 
exploitation and optimizable distribution for desert 
plants in Northwest China. 

In conclusion, the present work compared 
the oxidative protection system of the C3 desert plant 
with that of C4 desert plant during the daily process in 
summer, and demonstrated high activities of 
antioxidative enzymes in C3 desert plant was 
important safeguard of living in desert condition.  
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collected from about 400 consumers studying in different purchase centers in Tehran. Structural Equation Modeling 
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INTRODUCTION 

Corporate social responsibility is one of the 
concepts of social marketing. As Maignan and Ralston 
(2002) propose social responsibility is, “A firm 
committed to CSR has principles and processes in 
place to minimize its negative impacts and maximize 
its positive impacts on selected stakeholder issues”. 
Kotler and Lee (2005), identify six major initiatives 
under which social responsibility-related activities 
could fall: Cause promotions; Cause Related 
Marketing; Corporate Social Marketing; Corporate 
Philanthropy; Community Volunteering; Socially 
Responsible Business Practices. As above mentioned, 
Cause related marketing is one way to operationalise 
corporate social responsibility and Varadarajan and 
Menon (1988) state that a CRM campaign aims at two 
objectives: to support a social cause and to improve 
marketing performance. In fact cause related 
marketing is a pro-social strategy for influencing 
consumers (Osterhus1997) in which three different 
players intervene: the brand, the consumer and the 
social cause, usually a Non-Profit Organization (NPO). 

Simply providing quality products or services 
does not suffice in today’s competitive business 
environment to win the brand (Shabbir et al, 2009) and 
also, customers are instead more interested about 
finding of what the brand stands for and companies 
that take in consideration factors such as 
environmental and social have an impact in customers’ 
decision(Fellman, 1999) has becoming the most 

important strategic challenges of businesses and forced 
them to search unique strategies to overcome this 
challenge. Therefore because of growing public 
concern over environmental and social issues, 
corporations have begun to affiliate their products with 
a range of popular causes, including social and 
ecological issues(Yechiam et al, 2002). This not also 
help to companies create differentiate in competitive 
environment but also help them answer to social and 
environmental issues.  Linking to good causes has 
become attractive to many businesses, especially those 
engaged in dealings with consumers (Till and Nowak, 
2000). These associations can influence perceptions 
regarding the corporations and, consequently, have an 
effect on how consumers evaluate products or services 
offered by the corporation (Dacin and Brown, 1997).  
In this context, Cause Related Marketing (CRM) 
represents one of the modern marketing strategies 
(Taylor, 2007) which are being used by most 
companies in the western world (Shabbir et al, 2009). 
Cause related marketing campaigns can increase the 
sales of the company by increasing trial purchase, 
repeat purchase and / or promoting multiple unit 
purchase. Today, most of the companies are using 
Cause Related Marketing as a strategic tool (Till and 
Nowak, 2000) to build a positive corporate image in 
the minds of consumers (Chattananon et al., 2008) 
which results in enhancing the sales of a company’s 
products (Varadarajan and Menon, 1988) and profits 
as well (Adkins, 2004). Also consumers have better 
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perceptual associations with those organizations that 
work with charities and good causes (Farache and 
Perks, 2008).  Cause related marketing that is synonym 
with concepts like cause marketing (Varadarajan and 
Menon, 1988), Pro-social marketing (Berglind & 
Nakata, 2005), resembles marketing (Quinones & 
Rebollo, 2009), Passion Marketing (Berglind & 
Nakata, 2005), mission marketing (Duncan & Moriarty 
1997), and affiliated marketing (Varadarajan and 
Menon, 1988),was successfully launched by the 
American Express company for the first time during 
1983(Akins, 2000). The 2008 Cone Cause evolution 
study constituted of 1071 adults indicated that about 
85% of U.S. consumers are more likely to buy from 
corporations associated with a cause or issue. 79% 
would be likely to switch from one brand to another 
brand, about the same in price and quality, if the other 
brand is associated with a good cause. 38% have 
bought a product associated with the cause in the last 
12 months. 

Similarly, a lot of research work has been 
done to investigate the impact of cause related 
marketing on consumer attitudes in developed 
countries like in UK, USA, Canada, Australia, and 
New Zealand, illuminating the topic from different 
angles. This research has shown that CRM programs 
are very successful in developed countries and have 
produced tremendously beneficial results for the 
companies in the form of increasing awareness, sales, 
profits and building positive image in the minds of 
consumers (Shabbir et al, 2009). There is no literature 
available regarding the validation of the studies on a 
developing country of Iran and therefore this study 
was conceptualized to fill this void.  

In Iran, very a little companies have used the 
simplest form of CRM strategy as a tactical marketing 
tool to enhance the sales and to differentiate 
themselves in the market place that by attention to .the 
positive attitude of Iranian consumers towards cause 
related marketing was founded during the exploratory 
data gathering, it is anticipated that these companies 
might not be effective in achieving their objectives. 
Therefore suggests the need for more differentiated 
research in this context to better understand the impact 
of CRM campaigns on local consumer purchase 
intentions. 

Summarizing, in an effort to gain new insight 
into the effect of CRM on consumer attitudes in Iran, 
this study examines the impact of CRM campaigns on 
conceptual brand equity dimensions and  cultural 
values as moderating and effective variables on 
relationships between cause related marking 
campaigns and consumer purchase intentions. 
Therefore it seems that this study by attention to 
cultural differences among countries, prepare valuable 
information to compare Iranian consumers with 

countries in which has conducted similar studies.  
Although this study is similar to the previous studies 
on the impact of CRM on consumer attitudes, it will 
extend the existing literature on cause related 
marketing by investigating the mediating role of 
perceptual brand equity and cultural dimensions which 
was ignored in the previous studies. For this purpose, 
an integrated initial conceptualization of the proposed 
relationships was developed with the goal of 
answering two research questions: 
1) Do Cause Related Marketing campaigns have a 
positive impact on consumer purchase intentions in 
less developed countries like iran? 
2) is this relationship a direct one, or is it mediated by 
cultural values of consumers and perceptual brand 
equity dimensions of the company? 

The remainder of the paper is organized as 
follows: the very next section defines cause related 
marketing. Consecutively, the next section provides a 
more detailed theoretical background being conditional 
for the hypotheses to be developed followed by the 
methodology and empirical analysis of the results. 
Conclusions and discussions come next and, finally, 
limitations and directions for future research are 
provided. 
Defining cause related marketing (CRM) 

The concept of Cause Related Marketing (CRM) 
was firstly introduced in 1998 by Varadarajan and 
Menon as “the process of formulating and 
implementing marketing activities characterized by an 
offer from a firm to contribute to a designated cause 
when customers make purchases” (Varadarajan and 
Menon, 1988). However after it has been offered a 
various definitions of CRM that intentioned to a aspect 
of CRM, but in my opinion the best and perfected 
definition has been offered by Adkins that states cause 
related marketing is about a win: win: win scenario 
where the charity or cause and business win and 
indeed where the benefits also extend to consumers 
and other stakeholders”, meaning that not only 
companies, nonprofit organizations and/or consumers, 
but all of them benefit from CRM programs(Adkins, 
2000). Therefore the definition of CRM used for this 
research is according on Adkins’ definition as be 
profitable for all society. 
Brand awareness and purchase intentions 

 In this paper, brand awareness is seen as an 
important concept for two reasons: first, brand 
awareness is one of the factors which affect the 
attitude of the consumers towards the purchase of 
products; second, the relationship between CRM and 
brand awareness had been established in previous 
research (Shabbir et al, 2009). Nedungad (1990) 
argued that consumers’ inclination to purchase a brand 
in the market place depends upon the prior knowledge 
about the brand. Keller (2003) defines brand 
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awareness as the ability of customers to recall a brand 
among the clutter of rival brands. In the same vein, 
Radder and Huang (2008) hold that, especially in 
highly competitive markets, awareness can strongly 
influence a customer while buying a product. 
Consequently, to better exploit the contributions of 
brand awareness companies are using different 
strategies to create brand awareness among the 
consumers (Schmitt and Geus, 2006). Using cause 
related marketing to create brand awareness 
(Varadarajan and Menon, 1988) leads to enhanced 
purchase intentions (Hoyer and Brown, 1990; Grewal, 
1998). Accordingly, Kotler and Keller (2006) regard 
Cause Related Marketing as just one opportunity for 
the companies to enhance the brand awareness. 
Implying the importance of experience on memory 
building, Skory et al (2004) argued that most of the 
companies use CRM to increase brand awareness 
among the consumers through their participation. So 
companies use the cause-related marketing campaigns 
consistently over time to change the overall attitude of 
consumers towards the company and its brands (Till 
and Nowak, 2000). 
Corporate image and purchase intentions 

Corporate image can be defined as the 
perception/feelings of customers regarding the 
company’s products and activities (Webb and Mohr, 
1998). It requires a lot of time and enormous resources 
to build a positive corporate image(Markwick and Fill, 
1997). In order to build a positive corporate image in 
the minds of customers, companies are using cause 
related marketing as a strategy (Varadarajan and 
Menon, 1988; Chattananon et al., 2008) to gain a 
competitive edge in market place (Anselmsson and 
Johansson, 2007). As a result of their studies, Webb 
and Mohr (1998) as well as Anselmsson and 
Johannson (2007) argued that customers’ purchase 
intentions are influenced by the corporate image of a 
company involved in cause related marketing. 
Perceived Quality and purchase intentions 

Perceived quality can be defined as the 
customer’s perception of the overall quality or 
superiority of a product or service with respect to 
intended purpose, relative to alternatives (Zeithaml, 
1988). Aaker (1991) has suggested that perceived 
quality lends value to a brand in several ways: reason-
to-buy, differentiation, price premium, channel 
member interest, and brand extensions. Marketers 
across all product and service categories have 
increasingly recognized the importance of perceived 
quality in brand decisions (Morton, 1994). However in 
the literature, nothing founded in relation between 
perceived quality and cause related marketing. 
Therefore can be claim that the above mentioned 
relation for the first time is stated and tested in current 
research. 

Perceptual brand equity dimensions 
In general, customer-based brand equity consists 

of four main components: brand awareness, perceived 
quality, brand image, and brand loyalty (Chen and 
Chang, 2008). Among them, the first three components 
belong to perceptual brand equity while the last 
component refers to behavioral brand equity (Cobb-
Walgren et al, 1995; Yoo and Donhu, 2001). As 
previous studies have determined, directional 
relationships exist among the brand equity dimensions. 
Perceived quality is based in part on brand awareness, 
as a visible brand might be considered more able to 
provide superior quality. Brand association relies on 
the establishment of brand awareness, because brand 
awareness indirectly affects behavior, having a 
positive influence on perceptions and attitudes toward 
the brand (Aaker 1996). It is usually wasteful to 
attempt to communicate brand attributes until a name 
is established with which to associate them. Moreover, 
the principal characteristic of a brand is its position on 
the perceived quality dimension. High quality enables 
consumers to recognize the brand’s distinctiveness and 
superiority. Thus, there is no claim that the four major 
brand equity dimensions are independent. Results from 
Yoo et al. (2000) support the statements that there are 
significant inter correlations among the dimensions of 
brand equity. 
Cause related marketing and perceptual brand 
equity dimensions  

The brand knowledge-building process depends 
on three factors: choosing brand elements, designing 
and integrating marketing programs, and leveraging 
secondary knowledge to build brand equity. Among 
them, the primary input comes from the marketing 
activities related to the brand. A high level of brand 
awareness and strong, favorable, and unique brand 
associations can be created in a variety of different 
ways by marketing programs (Keller, 2002). 
According to Yoo et al.’s Brand Equity Creation 
Process Model, the effects of marketing activities are 
mediated by the dimensions of brand equity. To 
examine this relationship, we need to first investigate 
and determine the relationships between marketing 
activities and brand equity dimensions. This study has 
investigated cause related marketing as a basis  to 
build brand equity 
Culture and consumer behavior 

There are large differences among the value 
systems of consumers in different countries, value 
systems that are strongly rooted in history and appear 
to be very resistant to change. Effectiveness in 
marketing means adapting to cultural values Mooij and 
Hofstede (2002). Culture has recently gained more 
attention from academics in the area of consumer 
behavior. Nevertheless, the relation between culture 
and consumer behavior seems debatable. In business 
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practice, ignoring culture’s influence has led many 
multinationals to centralize operations and marketing, 
but instead of increasing efficiency this has resulted in 
declining profitability. Thus, many experts have 
expressed their confidence and consensus in the link 
between culture and consumer behavior (Yau, 1994). 
Consumer Reactions to CRM 

Besides corporate interest, CRM has increasingly 
become the subject of scientific interest. A substantial 
body of research has emerged over the years, 
investigating the effects of CRM on a variety of 
consumer factors, including consumer choice, 
consumer purchase decisions and consumer attitudes 
towards CRM itself, as well as towards companies that 
engage in CRM (Brink et al., 2006; Webb and Mohr, 
1998). CRM, as a type of CSR has received particular 
corporate interest, due to the fact that CRM might have 
positive effects on consumer behavior (Brink et al., 
2006). Although there are people who are willing to 
accept a lower performance or even a higher price 
because they believe that a company’s CRM efforts 
are well motivated, CRM is most effective when 
consumers do not feel that they are making any 
obvious trade-offs in exchange for participating in the 
CRM programs (Till and Nowak, 2000). Previous 
studies of CRM have demonstrated that it can impact 
consumer choice. Till and Nowak (2000) state that an 
increasing number of consumers express an intention 
to reward firms that are proactive towards 
environmental and/or social issues in the course of 
their marketing practices. According to Lorge in Till 
and Nowak, (2000), three-quarters of consumers are 
prepared to switch brands to one that is involved in the 
support of a cause, as long as price and quality are of a 
similar standard. 
Hypotheses and initial conceptualization 

Based upon the literature review it is proposed 
that cause related marketing campaigns help the 
companies in order to enhance the brand awareness 
among the customers which leads to influence their 
purchase intentions. Most of the previous studies have 
only focused on the direct impact of cause marketing 
campaigns on consumer purchase intentions while 
ignoring the significant role of society cultural values 
and perceptual brand equity of the organization. To 
overcome the gap, the current study intended to 
confirm some previously established relationships in 
the setting of Iran. Following hypothesis can be drawn 
based on the literature review (figure 1): 
1) Cause related marketing campaigns for a brand have 
a positive relation with the brand awareness. 
2) Cause related marketing campaigns for a brand have 
a positive relation with the brand image. 
3) Cause related marketing campaigns for a brand have a 
positive relation with the brand perceived quality. 

4) Knowledge of a brand has a positive relation with the 
brand image. 
5) Knowledge of a brand has a positive relation with the 
brand perceived quality. 
6) Perceived quality of a brand has a positive relation with 
the brand image. 
7) Perceived quality of a brand has a positive relation with 
the consumer buying decision. 
8) Knowledge of a brand has positive relation with the 
consumer buying decision. 
9) Brand image has a positive relation with the consumer 
buying decision. 
10) Cause related marketing campaigns for a brand have a 
positive relation with consumer decision. 
11) Cultural values of consumers have a positive relation 
with cause related marketing campaigns. 
METHODOLOGY 

The main objective of the present study was to 
investigate the relationship between cause related 
marketing campaigns, perceived brand equity 
dimensions, and cultural values of the company 
(involved in cause related marketing) and ultimately, 
consumer purchase intentions. To prove these 
relationships data was collected from 400 consumers 
buying in different shopping center of Tehran city by 
using the convenience sampling technique. This city 
was selected due to high level of diversity of the 
respondents hailing from different areas of Iran. 
Before further data collection was started a pilot study 
was conducted to test the instrument. The sample for 
the pilot study consisted of 50 members. Further the 
questionnaire was designed in three parts. In the first 
part cultural values were investigated and in the 
second part different statements were solicited based 
upon the variables the study. In the third part the 
respondents were asked about demographic aspects 
like gender, age, income, and education. A five point 
likert scale was used to assess the respondents’ level of 
agreement or disagreement with each statement by 
circling a number from 1 - 5. Before filling in the 
questionnaire the respondents were informed about the 
significance and purpose of the study. Cause 
marketing was found relatively a new concept for most 
of the respondents of the study. To overcome this 
impediment and to enhance the validity of the results 
of current study the respondents were also informed 
regarding the meaning of cause related marketing 
using examples to familiarize them with this concept. 
Measures 

All measures for the constructs were taken from 
previous studies which were carried out from a 
marketing perspective. In order to measure the impact 
of cause related marketing campaigns on consumer 
purchase intentions scenarios were given. The 
scenarios were provided to get them in to a real time 
situation. Based upon the given scenarios and previous 
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studies, four items were developed to elicit the 
consumers’ opinion about Cause Related Marketing 
campaigns (Shabbir et al, 2009). These items 
constitute: 1. “The company has selected an 
appropriate organization with a worthy cause”; 2. “The 
company is perceived as more democratic and 
humanistic”; 3.” The company can build long term 
customer relationships with CRM”; 4. With CRM the 
company can achieve its commercial objectives”. 
Furthermore, in order to measure the perceptual brand 
equity, eight items were adapted from the studies of 
Yoo et al, 2000; and pappu et al, 2005. Similarly, for 
measuring the cultural values of customers’, 23 items 
were adapted from the study of tong and Hawley, 
2009. Also for measuring the consumer purchase 
intentions five items were adopted from the study of 
Hou et al. (2008). 
DATA ANALYSIS 
Reliability analysis 

A summary of the level of reliability achieved 
with the scales used to measure the dependent and 
independent variables in the pilot study is shown in 
Table 1. The reliabilities were acceptable as all scales 
achieve the Cronbach’s alpha coefficient was greater 
than 0.7. 
Test of hypothesis 

In this section hypothesis derived from literature 
review were investigated. As has shown in the figure 
1, eleven hypotheses have been studied in this 
research. Based upon analysis, the relationships 
hypothesized in H1 through H11 were all confirmed to 
be positive and significant as predicted (table 2). The 
results provide an evidence that cause related 
marketing campaigns have a positive impact on brand 
awareness. The tested model shows that 43percent of 
brand awareness has been defined by CRM campaigns 
(Chi- square=9.08, df=4, p.value=0.05907, 
RMEA=0.056, H1 supported). The model also 
approved the second hypothesis and represent that 
59percent of changes of brand image is caused by 
CRM campaigns (Chi- square=24.38, df=8, 
p.value=0.00198, RMEA=0.072). the processed model 
showed that CRM campaigns explained the 55percent 
of changes of perceived quality of brand and therefore 
the third hypothesis was approved (Chi- square=13.37, 
df=4, p.value=0.00961, RMEA=0.077). the forth 
hypothesis also shows that there is a positive relation 
between brand awareness and brand image and second 
power of correlation coefficient between two variables 
was .65 that means, 65percent of changes of brand 
image is stated by brand awareness (Chi- 
square=13.36, df=4, p.value=0.00965, RMEA=0.077). 
the fifth hypothesis has also been approved. The 
structural model related to fifth hypothesis is a suitable 
model and states relation between two variables is 
direct because 54percent of perceived quality changes 

has occurred by brand awareness (Chi- square=3.77, 
df=1, p.value=0.05214, RMEA=0.083). the results also 
approved the sixth hypothesis with a correlation 
coefficient equal with .58 between two variables of 
perceived quality and brand image (Chi- square=18.10, 
df=4, p.value=0.00118, RMEA=0.094). base upon the 
seventh hypothesis, there is a positive relation between 
brand perceived quality and consumer’s purchase 
decision and perceived quality explains 63percent of 
consumers decision’s changes (Chi- square=55.32, 
df=13, p.value=0.00000, RMEA=0.090). The second 
power of correlation coefficient between brand 
awareness and consumer buying decision is .61 that 
means there is a positive relation between two 
variables and therefore the eighth hypothesis is 
approved (Chi- square=30.40, df=13, p.value=0.00412, 
RMEA=0.058).  the model results also approve the 
ninth hypothesis and second power of correlation 
coefficient shows a very strong relation between brand 
awareness and consumer buying intention (Chi- 
square=11.18, df=8, p.value=0.19161, RMEA=0.032). 
the tenth hypothesis is also approved by model results. 
In this model, 47percent of changes of consumer 
buying intentions is caused by CRM campaigns (Chi- 
square=22.63, df=8, p.value=0.00388, RMEA=0.068). 
Eventually the eleventh hypothesis is approved by the 
model. It means that consumers cultural values have a 
positive relation with evaluating CRM campaigns 
(Chi- square=1406.59, df=284, p.value=0.00000, 
RMEA=0.100). in continue in order to evaluating the 
proposed model, we studied all hypotheses of the 
model simultaneously. all of the hypothesis were 
approved by the result except, the direct relation 
between CRM campaigns and consumer buying 
intentions. Therefore it can be stated that CRM 
campaigns have a positive impact on the consumer 
buying decision making through they’re impact on 
perceptual brand equity dimensions and they have not 
a direct impact on consumer buying intentions. 
DISCUSSION AND IMPLICATIONS 

The current study approved all hypotheses. 
Therefore it seems that by attention to conditions such 
as  quality and competitive price that is almost equal 
for all competitors, and also consumers accessibility 
on companies information and  their ability to select a 
brand among  some brands, the proposed strategy will 
can a significant impact on establishing brand 
awareness, increasing brand image and perceived 
quality if effectively planed and performed. Being a 
developing country with a population of more than 70 
million people, it was very important to investigate to 
what extent the customers’ purchase intentions are 
influenced by the cause related marketing campaigns? 
The main objective of the present study was to 
investigate the relationship between cause related 
marketing campaigns, perceptual brand equity 
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dimensions and ultimately consumer purchase 
intentions under the effects of cultural values of 
consumers. Conclusively, through the testing of the 
proposed conceptualization, the study intended to 
confirm some previously established relationships in 
the setting of Iran, and answer the following questions: 

 (1) Do cause related marketing campaigns have 
a positive effect on consumer purchase intentions in 
Iran? 

 (2) What is the nature of the relationship of the 
aforementioned factors, i.e. is it direct, or mediated by 
perceptual brand equity dimensions or cultural values 
of consumers? 

The provide strong evidence that cause related 
marketing campaigns positively influence the 
consumer purchase intentions in Iran which is the 
primary contribution of this research paper. These 
findings confirm the findings of Varadarajan and 
Menon (1988), Adkins (2004), Chattananon et al. 
(2008) and Shabbir et al, (2009). Contributing to the 
body of knowledge, the results also indicate that the 
effect of Cause Related Marketing campaigns on 
consumer purchase intentions is partially mediated by 
perceptual brand equity dimensions. The results of the 
structural model and mediation test provide new 
insight for the development of different strategies to 
make the Cause Related Marketing campaigns 
successful in less developed countries such as Iran. 
The findings suggest that the companies must 
concentrate on increasing the brand awareness among 
the customers so that they can recall the brands at the 
point of purchase. For this purpose, the effective use of 
media (electronic and print) for CRM campaigns can 
play a significant role but there must be a match 
between the objectives of the company and the 
promotional campaign design (Taylor, 2007). 
Additionally, brand-cause fit can also play a vital role 
to increase the brand awareness among the customers 
(Till and Nowak, 2000; Gupta and Pirsch, 2006). 
Selecting an appropriate cause for a brand can increase 
the interest of customers. This interest of customers 
can then lead to the purchase of the advertised brand. 
Also brand-cause-culture fit reduces the consumer 
skepticism and increase their intention to participate in 
Cause Related Marketing campaigns (Web and Mohr, 
1998). 

Similarly, the research suggests that firms need 
to undertake meaningful efforts to improve corporate 
image as it mediates the impact of CRM campaigns on 
consumer purchase intentions. Although CRM 
campaigns help the companies to improve their 
corporate image (Farache and Perks, 2008), there are 
also some other measures which must be taken into 
consideration, for example, the selection of the non-
profit organization really matters a lot. The company 
must select an appropriate organization from the target 

audience point of view (Boush et al., 1994. An 
appropriate selection of the cause can also support the 
company in terms of positive word of mouth from the 
consumer. Moreover, the use of an appropriate 
celebrity for overall communication strategy (Liu et 
al., 2007; Silvera and Austad, 2004) in CRM 
campaigns could produce better results for the 
company reflected in positive attitudes/feelings of the 
consumers towards the company. In addition, 
highlighting the contribution to society through 
electronic and print media (Farache and Perks, 2008) 
can help the companies not only in enhancing brand 
awareness but also in reducing consumer skepticism. 

The study in the field of perceived quality shows 
that consumers have more positive evaluations toward 
the products of companies which use of CRM 
campaigns and they are ready to pay more money to 
them in compare with companies which are not 
involvement in CRM campaigns. Consumers when 
filling questionnaires show that have desire to buy 
products of such companies. They stated that their 
reason to do this is that those companies have an 
attention to society and therefore their products must 
have a good quality in compare with their competitors. 
This positive sense forces them to do an experimental 
buying but consumer’s repurchasing depends on real 
quality of their products in compare with competitors. 
As stated, because of absence of such companies in 
Iran, we use of perceptual brand equity dimensions (it 
means brand equity dimensions minus brand loyalty) 
in current research. Therefore brand loyalty as one of 
the brand equity dimensions can be investigated in 
future studies. 

Survey cultural values of the society and its 
impact on consumer are buying intentions was one of 
other difference of current study in compare with 
similar previous studies. However results show that 
cultural values have a positive impact on evaluations 
of Iranian’s consumers from CRM campaigns. 
Therefore investigates the influences cultural 
differences among countries can be view as a basis for 
future researches. 
LIMITATION AND SUGGESTIONS FOR 
FUTURE RESEARCH 

This study has attempted to investigate the 
impact of cause related marketing campaigns on 
consumer purchase intentions and discovered the 
mediating role of brand awareness and brand image 
and perceived quality under the influences of the 
society cultural values. For this purpose, data was 
collected only from one main city of Iran (Tehran). 
Further research can be carried out in other cities of 
Iran to increase the generality of the results. Also, 
further research can be carried out to investigate other 
mediating variables such as age, education, income, 
and gender.  The respondents of this study were 
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consumers who were unfamiliar with the CRM 
campaigns; further research could be conducted to 
investigate the response of those consumers who have 
actually participated in Cause Related Marketing 
campaigns or serving in public or private companies 
(Chattananon et al, 2008) to investigate the actual 
behavior rather than merely their purchase intentions. 
This research is also seen to be necessary because the 
original behavior of consumers can vary from their 
intentions towards some phenomena. Also, further 

research can be carried out in other developing 
countries like Iran to compare the results and findings 
in other developing countries. Furthermore, the 
findings of this research may not relate to specific 
goods or services because this research did not focus 
on specific goods or services so future research is 
suggested to validate the findings of this research with 
specific goods or services.  
 

 

 

Table 1: The Cronbach’s alpha coefficient related to pilot study 

construct Cultural values Brand image 
Perceived 
quality 

Brand 
awareness 

Purchase 
intentions 

CRM 
campaigns 

Cronbach’s alpha .876 .747 .841 .722 .737 .735 

 
Table 2:  Structural model results 

Hypothesized path Path coefficients P.value R² 

CRM                    Brand awareness 0,87 0.05907 0.43 

CRM                    Brand image 1.19 0.00198 0.59 

CRM                    Perceived quality 1.11 0.00961 0.55 

Brand awareness Brand image 1.35 0.00965 0.65 

Brand awareness  Perceived quality 1.09 0.05214 0.54 

Perceived quality Brand image 1.18 0.00118 0.58 

Perceived quality  Purchase intentions 1.28 0.00000 0.63 

Brand awareness  Purchase intentions 1.25 0.00412 0.61 

Brand image         Purchase intentions 2.29 0.19161 0.84 

CRM                     Purchase intentions 0.94 0.00388 0.47 

Cultural value       CRM 0.89 0.00000 0.45 
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Brand image 
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Figure 1: Conceptual model of the relationships between CRM, perceptual brand equity and 
consumer purchase intentions. 
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Abstract: This study is going to find out whether KATP channel is playing a protective role or not under neuronal 
insult model. A human astrocytoma cell line, MOG-G-UVW, was used in this study. RT-PCR was performed to find 
out whether KATP channel exists or not at mRNA level and which subunits are the main compositions. Cell 
proliferation MTS assays were used to test the response of the cells to the insults and/or KATP modulators. Hypoxia 
mimetic induced by CoCl2 was applied as a cell insult model. Diazoxide, nicorandil and cromakalim were used as 
KATP openers, and tolbutamide and glibenclamide were used as KATP blockers. KATP channel exists in 
MOG-G-UVW cell line at mRNA level and the main composition is Kir6.2 and SUR2A. 65 μM is the EC50 of CoCl2 
insult to MOG-G-UVW cells and 125 μM can further induce cell death. KATP openers cannot protect the cells from 
65 μM CoCl2 insult, but diazoxide and nicorandil can reduce the cell death under 125 μM CoCl2. KATP blockers, 
tolbutamide and glibenclamide, cannot protect the cells at all, and tolbutamide may further reduce the cell numbers 
from the same dose of CoCl2 insult. KATP activation may protect the cells from hypoxia mimetic insult induced by 
CoCl2 at a high dose, but KATP blockers may further induce cell death. 
[Zhang J, Khudheyer M, Nowak J, Burley D, Wann K. KATP channel openers may protect MOG-G-UVW cells 
from hypoxia mimetic insult induced by CoCl2. Life Sci J 2012; 9(4):2026-2034] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 303 
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1. Introduction 

Cellular neurodegeneration is a hallmark of 
many central nervous diseases including stroke, 
Alzheimer’s disease (AD), Parkinson’s disease (PD), 
Huntington’s disease (HD) and amyotrophic lateral 
sclerosis (ALS). The primary insults leading to this 
degeneration are no doubt different but what may 
possibly prevent the neuronal death or protect the 
cells from neuronal insults are widely studied. 
Amongst these common features is surely the 
homeostasis of intracellular contents, such as calcium 
(Ca2+), potassium (K+) and adenosine-5’-triphosphate 
(ATP), and the functions of mitochondrial at a 
physiological level are essential to keep the neurones 
alive. For example, one hypothesis for AD asserts that 
β-amyloid (Aβ) peptides actually form ion channels 
in neuronal membranes transporting ions such as 
calcium (Ca2+) into the cell hence mediating 
cytotoxicity (Kagan et al., 2002, Arispe et al., 2007). 

K+ channels are purported to be involved in 
the life and death decisions that cells, and in 
particular neurones, make. The role of these ion 
channels in the cascade of events which leads to cell 
death is confusing. On the one hand it is argued that 
the activation of potassium channels can be 
neuroprotective (Coles et al., 2008, Henney et al., 
2009) by virtue of the hyperpolarisation and resultant 
decrease in Ca2+ entry into the cell. On the other hand 
there is a view that activation of K+ channels can lead 
to K+ efflux, water loss, cells shrinkage and apoptosis 

(Burg et al., 2006). Regarding to the ATP-sensitive 
K+ channel (KATP), two opposite opinions were raised 
previously for its possible role in neuronal death. 

One in vivo study on the Kir6.2 knocked out 
mouse model has found that the neurones were 
severely damaged after focal cerebral ischemia 
induced by middle cerebral artery occlusion, whereas 
few injured neurones were found in the wild type 
counterparts (Sun et al., 2006). Another study on a 
Kir6.2 mutant mouse model has also found that the 
activity of substantia nigra pars reticulate neurones, 
which plays an important role in the control of 
seizures, was enhanced during hypoxia, while the 
activity of the same neurones in normal mice was 
inactivated by the opening of the postsynaptic KATP 
channel (Yamada et al., 2001). Similar neuronal 
activity has been found in the normal mice when 
tolbutamide, which is a KATP channel blocker, was 
applied (Yamada et al., 2005). In addition, another 
study on rat hippocampal cells has found that 
diazoxide (a KATP opener) treatment of neurones 
reduces neuronal death from insults of Aβ25-35 or 
hypoxia induced by ferrous sulphate (FeSO4) 
(Goodman & Mattson, 1996). Also, data from mice 
administrated diazoxide has shown that the infarct 
volume in the brain under cerebral ischemia was 
reduced (Liu et al., 2002). 

In the contrast, other studies have claimed 
the opposite. One study on mammalian central 
neurones has shown cell apoptosis induced by 
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cromakalim, a KATP channel opener, in electron 
micrographs (Yu et al., 1997), and another study in 
rat hippocampal neurones has found that 
5-hydroxydecanoate, a mitochondrial KATP blocker, 
can increase cell survival from glutamate or 
staurosporine insult (Liu et al., 2003). In addition to 
neurones, another study on rat preadipocytes has 
found that diazoxide can reduce the relative cell 
number, while the KATP channel blocker 
glibenclamide can increase cell number, in MTT 
assays (Wang et al., 2007). For a possible mechanism, 
it was believed that K+ efflux from mitochondria can 
cause mitochondrial membrane depolarization, cyt c 
release, and induce subsequent extrusion of cytosolic 
K+ via a K+ channel on the cell membrane. 

Since it is still unclear what the role of KATP 
channel is in neuronal death, it would be useful to 
further investigate its possible effects in cell death in 
this study. A functional KATP channel is constructed 
from four inward rectifier (Kir) subunits and four 
sulphonylurea receptor (SUR) subunits (Burg et al., 
2006). Although the ion-conducting structure of KATP 
channel exists in the Kir subunits (Ho et al., 1993), 
SUR subunits are also essential for KATP channel 
function, since SUR subunits represent the ATP 
binding area. There are several inward rectifier K+ 
channels found so far (Kir1 to Kir7), but only Kir6 is 
found to be ATP sensitive (Alexander et al., 2009), 
hence it is named the KATP channel. There are two 
subtypes of KATP channel, Kir6.1 and Kir6.2, and there 
are three different SUR thus far, SUR1, SUR2A and 
SUR2B (Alexander et al., 2009). 

A human brain astrocytoma cell line, 
MOG-G-UVW, was applied in this study since 
astrocytes were used to study anti-inflammation 
function and there relevant role in neuronal protection 
previousely (Spillantini, 2011). Reverse transcription 
(RT)-polymerase chain react (PCR) was applied to 
find out whether KATP channel message exists in this 
cell line and which subunits are the main 
composition. The, KATP modulators were applied in 
combination with a hypoxia mimetic insult model to 
find out the possible effect, if any, of this channel. 

In this study, hypoxia mimetic insult induced 
by cobalt chloride (CoCl2) was applied to induce the 
cell death since it has been widely used in previous 
studies (Gasperi et al., 2010, Bautista et al., 2009). 
Particularly, CoCl2 can increase the generation of Aβ 
by up-regulating the expression of amyloid precursor 
protein (APP) as well as the expression of β-secretase 
and γ-secretase (Zhu et al., 2009). Then, KATP channel 
activators, diazoxide, nicorandil and cromakalim, as 
well as KATP channel blockers, glibenclamide and 
tolbutamide, were tested in combination with CoCl2 
insult on MOG-G-UVW cells. 

In previous studies, 10 μM levcromakalim 

evoked a hyperpolarisation under current clamp, and 
this effect of levcromakalim can be inhibited by 
glibenclamide with an EC50 of 55 nM. 10 μM 
glibenclamide alone depolarises the neurones (Hogg 
et al., 2001). For diazoxide, 200 – 500 μM can 
increase the channel opening probability by 480 ± 
120% (Allen & Brown, 2003). For the KATP blocker, 
it has been found in previous studies that the KATP 
channel current (IKATP) can be inhibited reversibly by 
tolbutamide with an EC50 at 34.1 μM, and can be 
inhibited irreversibly by 0.3 – 3 nM glibenclamide 
(Allen & Brown, 2003). The inhibitory effect of 
tolbutamide was confirmed in a current clamp 
experiment suggesting that 100 μM tolbutamide 
depolarises the neurones (Hogg et al., 2001). An 
irreversible effect of glibenclamide was argued by 
another study which suggested that the dose of 
glibenclamide to induce half-maximal inhibitory 
effect was increased from 9.1 μM to only 10.6 μM by 
1 mM nicorandil (Obata & Yamanaka, 2000). 
 
2. Methods and materials 
2.1 Methods 

MOG-G-UVW is a human astrocytoma cell 
line (from Sigma-Aldrich). It is cultured in a sterilised 
incubator at 37 centigrade (°C) with 5% of carbon 
dioxide (CO2, p/p). The composition for the culture 
medium was Dulbeceo’s modified Eagle medium 
(DMEM) and nutrient mixture F10 ham (F10) (1:1, 
v/v) with 10% (v/v) of foetal bovine serum (FBS) and 
100 units (u) of penicillin-streptomycin mixture (P/S). 
PBS and P/S were kept at -20 °C and all other 
mediums were kept at 4 °C. 

Ribonucleic acid (RNA) was extracted from 
a confluent flask (75 square centimetre, cm2) of cells 
with TRIzol reagent (from Life Technology, stored at 
4 °C). DNAse inactivation was performed to remove 
all the remaining deoxyribonucleic acid (DNA) with a 
DNAse 1 kit (from Ambion, stored at -20 °C). The 
RNA concentration (w/v) and quality (260/280) in the 
final product was determined with a 
spectrophotometer (DU730, from Beckmam Coulter). 
The RNA product was kept at -80 °C. Thereafter, RT 
was performed to transcript message RNA (mRNA) 
into DNA with a reverse transcriptase kit (from 
Promega, stored at -20 °C). 1 microgram (μg) of RNA 
was added in each RT reaction and the RT 
programme was: 25 °C × 5 minutes (min) + 42 °C × 1 
h + 70 °C °C × 15 min. The DNA product was kept at 
-20 °C. 

PCR was then applied to find out whether 
KATP channel exists at the mRNA level in 
MOG-G-UVW cells. The primers of KATP subunits 
were designed on Primer III website 
(http://frodo.wi.mit.edu/primer3) and the sequences of 
primers are listed in Table 1. PCR was performed 
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with a Go Taq DNA polymerase ket (from Promega, 
stored at -20 °C) and the PCR programme was: 95 °C 
× 2 min + [95 °C × 30 seconds (s) + annealing 
temperature × 45 s + 72 °C × 1 min] × 30 – 40 cycles 
+ 72 °C × 5 min. Two different PCR conditions were 
applied: 55 °C as the annealing temperature for 30 
cycles and 58 °C as the annealing temperature for 40 
cycles. Primers were from Life Technology and kept 
at -20 °C. PCR thermocycler is from Biometra. PCR 
results were tested with electrophoresis (100 mV). 
The gel was 1% agaorse and the buffer was 1 × TAE 
containing 40 milli mole (mM) Tris 
[(HOCH2)3CNH2] base, 20 mM acetic acid 
(CH3COOH) and 1 mM ethylenediaminetetraacetic 
acid (EDTA). All these drugs were from Fisher 
Scientific. 

Cell proliferation MTS 
[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyph
enyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt, 
from Promega] assays were applied to test the 
possible effects, if any, of KATP modulators in 
MOG-G-UVW cells. Unless specific information was 
given, cells were seeded as 3,000 per well in 100 
micro litre (μL) per well of medium in 96 well plates, 
and were insulted with CoCl2 and/or KATP modulator 
for 24 hours (h) after being incubated overnight. To 
insult the cells, all drugs were dissolved in insult 
medium (culture medium without FBS). Then, 20 μL 
of MTS and phenazine methosulfate (PMS, from 
Sigma-Aldrich) mixture (20 : 1, v/v) was added into 
each well and the cells were incubated again for 
another 2 – 4 h. Finally the absorbance of each well 

was read at 490 nanometre (nm) with a laser plate 
reader (from Tecan). In each experiment there were 
blank wells prepared for each sample. The blank 
wells were the wells with the same solution mix but 
with no cells present. The absorbance of the blank 
was subtracted from the absorbance of each relevant 
sample for data analysis. The net absorbance (where 
the absorbance of the relevant blank was subtracted) 
of each sample was thereafter compared with that of 
control, where the relative cell number was set at 1, 
and final ratio was the relative cell number of each 
sample. Both MTS and PMS were light sensitive and 
kept at -20 °C. 
 
2.2 Drug solutions 

CoCl2, cromakalim, diazoxide, nicorandil 
and tolbutamide are from Sigma-Aldrich, and 
glibenclamide is from Tocris. CoCl2 was dissolved in 
water (H2O) at 10 mM for stock. Cromakalim, 
diazoxide and glibenclamide were dissolved in 
DMSO at 10 mM for stock. Nicorandil and 
tolbutamide were dissolved in C2H5OH at 10 mM for 
stock. Diazoxide and nicorandil stocks were stored at 
-20 °C. CoCl2, cromakalim, glibenclamide and 
tolbutamide stocks were stored at 4 °C. CoCl2 is light 
sensitive. 
 
3. Results 
3.1 Primer design 

The primers for KATP channel are listed in 
Table 1: 

 
Table 1 Primers for KATP subunits 

Primer Sequence Location 
Kir6.1 Forward 5’-CATCTTTACCATGTCCTTCC-3’ 

560 – 893 bp in total 3,281 bp 
NM_004982 Reverse 5’-GTGAGCCTGAGCTGTTTTCA-3’ 
Kir6.2 Forward 5’-ACTCCAAGTTTGGCAACACC-3’ 

1,197 – 1,550 bp in total 1,635 bp 
D50582 Reverse 5’-CTGCTGAGGCCAGAAATAGC-3’ 
SUR1 Forward 5’-ATGAGGAAGAGGAGGAAGAG-3’ 

2,941 – 3433 bp in total 4,892 bp 
L78207 Reverse 5’-GCGATGGTGTTACAGTCAGA-3’ 
SUR2A Forward 5’-GGCCTTTGCTTCACTGTCTC-3’ 

1,730 – 1,939 bp in total 4,670 bp 
NM_005691.2 Reverse 5’-TTTGGCTGAACTCCAGTGTG-3’ 
SUR2B Forward 5’-TGGGAACACATTTTCTGCAA-3’ 

1,528 – 1,677 bp in total 4,650 bp 
NM_020297 Reverse 5’-CGCATGGGTCACAAATGTAC-3’ 

 
3.2 RT-PCR 

Two annealing temperatures, 55 °C and 58 
°C, have been trialled on the amplification of KATP 
subunits in MOG-G-UVW cell line. The figures are 
shown in Figure 1 and 2. 

From the two figures, it can be seen that 
higher annealing temperature with more amplification 
cycles make the bands for Kir6.1, SUR1 and SUR2B 
visible and make the SUR2A band clearer, but this 
condition also causes the bands to be unspecific. 
From Figure 1, it may also be noticed that Kir6.2 with 

SUR2A might be the main subunit composition of 
KATP channel in MOG-G-UVW cells, but the 
existence of Kir6.1, SUR1 and SUR2B cannot be 
eliminated. 
 
3.3 KATP activators effect against CoCl2 insult 

Firstly, the possible effect, if any, of diazoxide 
alone on the cell proliferation was tested in 
MOG-G-UVW cells. The results are shown in Figure 
3. 
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Figure 1. KATP subunits in MOG-G-UVW cells, 55 °C, 30 cycles. 
 

 

 
 

 
Figure 2. KATP subunits in MOG-G-UVW cells, 58 °C, 40 cycles. The bands were unspecific. 

 

 
Figure 3. The effect of diazoxide alone in 
MOG-G-UVW cells. The results were the means of 9 
for 125 μM diazoxide and the control, and 3 for 
DMSO vehicle and 100 μM diazoxide. 
 

A one way ANOVA test for all the groups in 
Figure 3 suggested that the difference amongst those 
groups was significant (p < 0.05), and the Dunnett’s 
post test (comparing each group with the control) 
indicated that 125 μM diazoxide caused a significant 
reduction in relative cell number from the control (p < 
0.01); the vehicle, DMSO and 100 μM diazoxide did 
not have any significant effect on the relative cell 
number. It can be concluded that diazoxide cannot 
induce cell death in MOG-G-UVW cells at 
concentrations of 100 μM or lower. 

Diazoxide was then tested against two 
different doses of CoCl2 in MOG-G-UVW cells. The 
results are shown in Figure 4. 

For the results shown in Figure 4A, a one 
way ANOVA test for all the groups showed that the 

difference amongst those groups was significant (p < 
0.001), and the Tukey’s post test (comparing every 
two groups) indicated that 65 μM CoCl2 caused a 
significant reduction in the relative cell number from 
the control (p < 0.001). A one tail t test suggested that 
100 μM diazoxide in combination with 65 μM CoCl2 
had a significant effect on the relative cell number 
from the same dose of CoCl2 alone (p < 0.05). 

Thus, it can be concluded that diazoxide 
cannot protect MOG-G-UVW cells from a low dose 
of CoCl2 (65 μM), and may even further reduce the 
relative cell number from CoCl2 alone. However, in 
the presence of a high dose of CoCl2 (125 μM), 10 
μM diazoxide can paradoxically protect the cells. 

Besides diazoxide, another KATP activator, 
nicorandil was also tested on the CoCl2 insult in 
MOG-G-UVW cells. The results are shown in Figure 
5. 

For the results shown in Figure 5A, a one 
way ANOVA test for all the groups showed that the 
difference amongst all the groups was significant (p < 
0.001), and the Tukey’s post test (comparing every 
two groups) indicated that 65 μM CoCl2 caused a 
significant reduction in the relative cell number from 
the control. However the difference in the relative cell 
numbers between CoCl2 + nicorandil and CoCl2 alone 
was not significant. 

For the results shown in Figure 5B, a one 
way ANOVA test for all the groups suggested that the 
difference amongst those groups was significant (p < 
0.001) and the Tukey’s post test (comparing every 
two groups) indicated that 125 μM CoCl2 caused a 
significant reduction in the relative cell number from 
the control, and 10 μM or 100 μM nicorandil in 

300 bp 

Ladder II  Negative control  β-actin   Kir6.1   Kir6.2   SUR1   SUR2A  SUR2B 

300 bp 

Ladder II          β-actin             Kir6.1    SUR1  SUR2A  SUR2B 
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combination with 125 μM CoCl2 also had a 
significant effect on the relative cell number in 
comparison with the same dose of CoCl2 alone. 

Thus, it can be concluded that nicorandil 
cannot protect MOG-G-UVW cells against a low dose 
of CoCl2 (65 μM), but protects the cells against a high 
dose of CoCl2 (125 μM). 

 

 
Figure 4. The effect of diazoxide (Diaz.) in 
combination with CoCl2 insult in MOG-G-UVW 
cells. A: 65 μM CoCl2, the results are the means of 30 
for CoCl2 alone and the control, 9 for CoCl2 + 10 μM 
diazoxide, 6 for CoCl2 + 100 μM diazoxide, and 3 for 
diazoxide alone. And B: 125 μM CoCl2, the results 
are the means of 12 for CoCl2 alone and the control, 9 
for CoCl2 + 10 μM diazoxide, 6 for CoCl2 + 100 μM 
diazoxide, and 3 for diazoxide alone seen with a high 
dose of CoCl2. From the results shown in Figure 4B, a 
one way ANOVA test for all the groups suggested 
that the difference amongst those groups was 
significant (p < 0.001), and the Tukey’s post test 
(comparing every two groups) indicated that 125 μM 
CoCl2 alone caused a significant reduction in the 
relative cell number from the control (p < 0.001), and 
10 μM diazoxide in combination with 125 μM CoCl2 
also had a significant effect on the relative cell 
number in comparison with the same dose of CoCl2 
alone (p < 0.001). 

In addition to diazoxide and nicorandil, the 
third KATP activator, cromakalim, was also tested 
against the same doses of CoCl2 in MOG-G-UVW 
cells. The results are shown in Figure 6. 

For the results shown in Figure 6A, a one 
way ANOVA test for all the groups suggested that the 
difference amongst those groups was significant (p < 
0.001), and the Tukey’s post test (comparing every 
two groups) indicated that 65 μM CoCl2 caused a 
significant reduction in the relative cell number from 
the control (p < 0.001), but 10 – 100μM cromakalim 
in combination with 65 μM CoCl2 did not have any 
significant effect on the relative cell number from the 
same dose of CoCl2 alone. 

 

 
Figure 5 The effect of nicorandil (Nico.) in 
combination with CoCl2 insult in MOG-G-UVW 
cells. A: 65 μM CoCl2, the results are the means of 30 
for 65 μM CoCl2 alone and the control, and 9 for 125 
μM nicorandil alone, 65 μM CoCl2 + 10 μM 
nicorandil and 65 μM CoCl2 + 100 μM nicorandil. 
And B: 125 μM CoCl2, the results are the means of 12 
for CoCl2 alone and the control, and 9 for 125 μM 
nicorandil alone, 125 μM CoCl2 + 10 μM nicorandil 
and 125 μM CoCl2 + 100 μM nicorandil.property is 
similar to the effect of diazoxide on CoCl2 in 
MOG-G-UVW cells. 

From the results shown in Figure 6B, it can 
be seen that cromakalim did not protect the cells from 
a high dose of CoCl2 (125 μM) either. A one way 
ANOVA test for all the groups suggested that the 
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difference amongst those groups was significant (p < 
0.001), the Tukey’s post test (comparing every two 
groups) indicated that 125 μM CoCl2 alone caused a 
significant reduction in the relative cell number from 
the control (p < 0.001), and the Dunnett’s post test 
(comparing each group with the CoCl2 alone) 
indicated that 100 μM cromakalim in combination 
with 125 μM CoCl2 also had a significant effect on 
the relative cell number from the same dose of CoCl2 
alone (p < 0.05). 

To summarise the cell proliferation MTS 
assays results on KATP activators, it can be reported 
that none of them can protect MOG-G-UVW cells 
against a low dose of CoCl2 (65 μM). However, 
against a high dose of CoCl2 (125 μM), diazoxide and 
nicorandil protect MOG-G-UVW cells, and 
cromakalim has the opposite effect by further 
reducing the relative cell number from 125 μM CoCl2 
alone. 

 
Figure 6 The effect of cromakalim (Crom.) in 
combination with CoCl2 in MOG-G-UVW cells. A: 
65 μM CoCl2, the results are the means of 30 for 65 
μM CoCl2 alone and the control, and 6 for 125 μM 
cromakalim alone, 65 μM CoCl2 + 10 μM 
cromakalim and 65 μM CoCl2 + 100 μM cromakalim. 
And B: 125 μM CoCl2, the results are the means of 21 
for 125 μM CoCl2 alone and the control, and 6 for 
125 μM cromakalim alone, 125 μM CoCl2 + 10 μM 
cromakalim and 125 μM CoCl2 + 100 μM 
cromakalim. combination with CoCl2 insult are 
shown in Figure 7. 

 

 

 
Figure 7 The effect of tolbutamide (Tolb.) in 
combination with CoCl2 in MOG-G-UVW cells. A: 
65 μM CoCl2, the results are the means of 30 for 65 
μM CoCl2 alone and the control, and 6 for 100 μM 
tolbutamide alone, 65 μM CoCl2 + 10 μM 
tolbutamide and 65 μM CoCl2 + 100 μM tolbutamide. 
And B: 125 μM CoCl2, the results are the means of 12 
for 125 μM CoCl2 alone and the control, and 6 for 
100 μM tolbutamide, 125 μM CoCl2 + 10 μM 
tolbutamide and 125 μM CoCl2 + 100 μM 
tolbutamide. 
 
3.4 KATP blocker effect on CoCl2 insult 

In addition to KATP activators, the blockers, 
tolbutamide and glibenclamide, were also tested in 
MOG-G-UVW cells. The results of tolbutamide in 
Figure 6.  

For the results shown in Figure 7A, a one 
way ANOVA test for all the groups suggested that the 
difference amongst those groups was significant (p < 
0.001), and the Tukey’s post test (comparing every 
two groups) indicated that both 65 μM CoCl2 alone 
and 100 μM tolbutamide alone caused significant 
reductions in the relative cell numbers from the 
control (p < 0.001 for both), and 10 μM or 100 μM 
tolbutamide in combination with 65 μM CoCl2 also 
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had a significant effect on the relative cell number in 
comparison to the same dose of CoCl2 alone (p < 
0.001 for both). 

Similar effects can be seen with a higher 
dose of CoCl2 (125 μM). The Tukey’s post test 
(comparing every two groups) for all the groups in 
Figure 7B indicated that 10 μM or 100 μM 
tolbutamide in combination with 125 μM 
CoCl2caused a significant reduction in the relative 
cell number from the same dose of CoCl2 alone (p < 
0.001). Therefore, it can be concluded that 100 μM 
tolbutamide alone reduces the relative cell number, 
and 10 μM – 100 μM tolbutamide cannot protect 
MOG-G-UVW cells from either a low dose (65 μM) 
or a high dose (125 μM) of CoCl2, and may in fact 
further reduce the relative cell number from the same 
dose of CoCl2 alone. 

In addition to tolbutamide, another KATP 
blocker, glibenclamide, has also been tested, but only 
negative results were achieved. The cell density was 
5,000 per well in 24 well plates here. The EC50 of 
CoCl2 in these experiments was estimated at about 
500 μM. The glibenclamide results are shown in 
Table 2. 
 

Table 2 The effect of glibenclamide in combination 
with an EC50 of CoCl2 insult in MOG-G-UVW cells 

(n = 2) 
Glibenclamide concentration (in 

combination with 500 μM CoCl2) 
Relative cell 

number 
10 μM 0.621 
50 μM 0.586 

100 μM 0.428 
500 μM 0.348 

 
The Bonferronni’s post test (comparing 

every two groups) did not suggest any significant 
difference in the relative cell number. Hence, it can be 
concluded that glibenclamide cannot protect 
MOG-G-UVW cells from a CoCl2 insult. 

Therefore, to summarise the results of the 
KATP channel blockers against the CoCl2 insult, it can 
be concluded that neither tolbutamide nor 
glibenclamide was protective. In addition, 
tolbutamide in combination with CoCl2 insult may 
even further reduce the relative cell number compared 
to the same dose of CoCl2. 
 
4. Discussion 

From the PCR results shown above, it can be 
seen that the messages of KATP subunits exist in the 
MOG-G-UVW cell line, and the subunit composition 
of KATP channel in MOG-G-UVW cell line might 
(tentatively) be Kir6.2 with SUR2A. 

For the possible role, if any, of the KATP 
channel in cell death, previous studies have reached 
different conclusions, as discussed in the introduction. 

Some studies believe that the activation of KATP 
channel can induce cell death when there was no 
insult applied to the cells, for example both diazoxide 
and cromakalim can cause a reduction in cell numbers 
(Burg et al., 2006, Wang et al., 2007), and the 
blockade of KATP channel, with for example 
glibenclamide, may increase cell p roliferation(Wang 
et al., 2007). However, in combination with insults, 
such as hypoxia and Aβ, a KATP channel activator like 
diazoxide might then be neuroprotective(Goodman & 
Mattson, 1996). 

Interestingly, the results in this study did not 
exactly concur with those studies above. KATP channel 
activators alone, such as diazoxide, nicorandil and 
cromakalim, tended to cause a reduction in the 
relative cell number from the control, but not 
significantly. Only 125 μM diazoxide alone caused a 
significant reduction in the relative cell number 
compared to the control, and KATP channel activators, 
like diazoxide and nicorandil, protected the cells from 
a high dose of CoCl2 (125 μM), although the results 
were negative in the case of a low dose of insult (65 
μM). In addition, KATP channel blockers, for example 
tolbutamide and glibenclamide, cannot protect the 
cells from CoCl2 insult, and tolbutamide in 
combination with CoCl2 insult may even cause a 
further reduction in the relative cell number from the 
same dose of CoCl2 alone. 

From the results shown before, a KATP 
channel blocker alone, such as tolbutamide, cannot 
increase cell proliferation in MOG-G-UVW, but 
causes a reduction in the relative cell number from the 
control. Additionally, not all KATP channel activators 
may protect the cells from CoCl2 insult. Cromakalim 
may somehow aggravate the insult of a high dose of 
CoCl2 (125 μM). 

These results might be explained by 
considering the balance of [Ca2+]i or K+ release from 
the cell. KATP channel activator would reduce the 
open probability of Ca2+ channels on both ER 
membrane and cell membrane(Brini, 2003). In normal 
conditions without any insult, such an effect might 
lower the [Ca2+]i to below a ‘normal’ physiological 
level. On the other hand, as introduced before, a KATP 
channel blocker might reduce cellular K+ release and 
might cause the mitochondrial membrane 
hyperpolarisation. 

In the hypoxia environment, such as exists 
with a CoCl2 insult, two opposite results might follow 
the activation of the KATP channel. It can reduce the 
open probability of Ca2+ channels, but can also cause 
a K+ release or even efflux. Hence, whether the KATP 
channel activator is neuroprotective or not may 
depend on the balance of those two opposing effects. 

In addition, the difference in the effects of 
cromakalim and the other two KATP channel activators 
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might be explained by the selectivity to different KATP 
subunits. From the RT-PCR results shown before, it 
can be seen that, in MOG-G-UVW cell line, the 
expression of Kir6.2 is higher than that of Kir6.1, and 
the expression of SUR2A is higher than that of the 
other two SUR subunits. If there is any possible 
selectivity with respect to the different KATP channel 
subunits in the activators, it might explain the 
negative results shown by cromakalim. 
 
5. Conclusions and future work 

To summarise all the results and discussion, 
it may be suggested that: 

The messages of KATP channel subunits exist 
in the mRNA of MOG-G-UVW cell line, and the 
main subunit composition of the KATP channel in this 
cell line might be Kir6.2 with SUR2A. 

KATP activators, such as diazoxide, nicorandil 
and cromakalim, cannot increase the cell proliferation 
of MOG-G-UVW cells and cannot protect the cells 
from a low dose of CoCl2 (65 μM). However, with a 
high dose of CoCl2 (125 μM), diazoxide and 
nicorandil protect the MOG-G-UVW cells, but 
cromakalim causes a further reduction in the relative 
cell number from CoCl2 alone. 

KATP channel blockers, such as tolbutamide 
and glibenclamide, cannot increase cell proliferation 
in MOG-G-UVW cells, and tolbutamide alone may 
even cause a reduction in the relative cell number. 
Neither of the two blockers can protect 
MOG-G-UVW cells from CoCl2 insult, and 
tolbutamide may even cause a further reduction in the 
relative cell number from the same dose of CoCl2 
alone. 

For the future work on KATP channel, the 
possible selectivity, if any, for different KATP subunits 
in the activators should be investigated to find out 
whether this is the reason for cromakalim to be 
different from the other two activators. If this is the 
case, the expression of different KATP subunits in 
neurones can be studied with Q-PCR to find out what 
the main subunit composition of KATP channel in 
neurones is. Furthermore, the KATP channel activators 
which can target those subunits, for example Kir6.2 
and/or SUR2A might point the way to a K+ channel 
strategy for neuroprotection. 
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Abstract: In this article, considering the importance of the optimum utilization of feasibilities for gaining more 
efficiency, first, Iran power plants status is surveyed. Then the methodology of data envelopment analysis, taken as 
the suitable scientific and non-parametrical method of the performance assessment and determination of DMU 
(Decision Making Units) efficiency has been introduced for the performance improvising and rankings of electricity 
production; moreover, by using the improvised model the scenario analysis of the data envelopment for gaining the 
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Introduction 

The basic efficiency management of any 
organization is to benefit wisely from the existent 
feasibilities in which the access to this goal requires 
overall thinking and scientific resolution. Considering 
the power industry being an expensive and important 
one and without suitable investment in developing this 
industry one cannot reach the economical 
development, so one of the related discussions is the 
assessment of the performance and measuring the 
efficiency of its units and the pursuant consequences 
and devices that affect on the operation of the 
electricity generating power plants. 

The surveyed power plants in this article can be 
grouped in two main categories: 

• Steam power plants 
• Gas synthetic-cyclic power plants 
All the steam power plants surveyed in this article 

ranging from the dominant gas consumption along 
with Mazut (black oil) fuel as the second one have 
used. The gas fuel in the warmer seasons and Mazut is 
mostly used in cold days of the year. Overall, the 
average efficiency of gas power plants is lower than 
the steam power plants. However, synthetic- cyclic 
power plants cause the increment of the efficiency 
median of these power plants. One of the points that 
can be effective in increasing the efficiency of the 
synthetic cyclic power plants is to re-heat through the 
duct burner in the retrieving boiler. This efficiency 
increment may be observed in Kerman and Neka 
synthetic-cyclic power plants. By using duct burner, 
the rate of gas consumption in torches is much lower 
in relation to the gas flow but its effect in efficiency 
increment is very considerable. Of the points both in 
the gas, unit’s and steam units’ efficiency is efficient 
percentage composition of the gas constituents, this 

matter can be seen in the synthetic- cyclic power plant 
of Khayam and Ramin power plants. In Khayam 
power plant in spite of the fuel heating value, the 
efficiency increment is reduced compared to other 
power plants. 

In this article, first, a general consideration 
concerning the country power plants including the 
steam, gas and synthetic-cyclic power plants will be 
presented ; and concerning the chemical fuel 
consumption and its heating value is discussed and 
then the mathematical models used in the article 
including CCR model, ranking model and the scenario 
envelopment analysis model will be reconsidered. 
Afterwards, the evaluation indexes of the power plants 
will be presented and finally the evaluation 
consequences using GAMS software will be discussed 
and conclusions will be drawn.  
Types of Power Plants 

In generation of electricity the mechanical energy 
will transfer to electrical energy, in this field our 
country uses four types of steam, gas, diesel, and 
water power plants. Moreover, the synthetic- cyclic 
power plants are a combination of gas and steam 
power plants; and a nuke power plant has been 
considered in recent years too. 
Steam power plant 

In this type, power plant for converting water to 
steam uses high pressure and heating so that the steam 
in passing through turbine can make circular 
mechanical energy and at the end the circular 
mechanical energy will change to electrical energy in 
the generator. The smallest unit of steam power plant 
is Tarasht power plant with production capacity of 
12.5 Mega watts installed in 1338 and the biggest one 
is Neka power plant with the production capacity of 
440 Mega watts installed in the year of 1358.  
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Gas Power plant 
In this type, the gasses produced from gasoil or 

natural gas under high pressure and temperature is 
coming out from the input route of the compartment in 
which the turbine is on the way and causes the turbine 
to rotate and in the consequence causes electrical 
energy in generator that its axis is connected to the 
turbine shaft. Due to the lower efficiency of these 
power plants, they are put in the electricity cycle net 
during the hours of high daily consumption. 
Synthetic-cyclic configuration Power plant 

These types of power plants are combination of 
gas and steam units that are for efficiency increment, 
the total gas taken from the gas turbine enters an area 
of boiler steamed unit and of its heating energy is used 
for steam. 
Assessment of mathematical Models 

Data envelopment analysis is a mathematical 
programmed method, which without the requirement 
of knowing the production function by using a border 
of non-parametric production can assess the efficiency 
in the relative form. This method was introduced 
called CCR Model through an article by Charnez and 
Roods (1987) [4]. In pursuant, Banker, Charnez and 
Copper (1984) [3] took the conception of return to 
scale in this method (BCC Model). And such the basis 
of a totality of the performance assessment methods 
took root which are disposed at the services of 
managers the suitable and efficient instruments for the 
assessment of industrial, cultural, economical and … 
called in the literature of data envelopment analysis 
the decision taking units(DMU) . 
Ranking Model 

  Ranking of the decision taking units and 
determination of any units based on their activities in 
the direction of goals and taken policies, the result and 
objective of ranking incurring motives and sound 
competition in the decision making units in order to 
increase their efficiency for short and long terms 
objectives.  The retrieval models to the decision-
taking units allow that to compensate for their 
shortages or weakness of their inputs with the help of 
other inputs and or the extra consumption in some of 
their outputs is compensated with other inputs. In the 
retrieval models, which was presented, by Anderson 
and Peterson[2] the intervention of the unit under the 
survey was omitted in the assessment so that in this 
form in nature of input (output) the smaller (greater) 
grades or equitant one for the efficient units and the 
greater grades (smaller) than one for the inefficient 
units be obtained. In this respect the complete ranking 
model is:  
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In the above model, giving weight or relative value 
to the recipients for determination of score to the units 
is not required. In consideration to this fact that the 
recipients of a unit is usually from the quality 
viewpoint may be of such difference which regarding 
any relative value would be illogical for them. In 
addition, due to the individual interest in relative 
giving value may intervene therefore this matter is 
open to discussion and cannot be optimum value 
giving.  

The retrieval specification of this model to the 
decision-taking units makes it feasible to compensate 
the shortages. This specialty in many systems gives 
this possibility to the units to expand its abilities in 
special branches. In this article, this model has carried 
out for Iran power plants generation and so we 
analyze the resulted outputs.  
Data Envelopment Scenario Analysis 

 There are scenarios for objective determination, 
which enable the decision takers for utilization of the 
new policies in relation to the future performance of 
the organization. The design of these scenarios for 
determination of objects results in formulation of a 
data envelopment model.  

•  The first scenario 
The inefficient decision-taking units should 

assume to obtain sub-optimal results with the 
performance improving methods. Finding the sub-
optimal units should also be in accordance with the 
general strategy of the organization that that 
organization considers reaching the goal. 

• The second scenario 
   The inefficient decision-taking units by 

simultaneous improvement of inputs/outputs can 
consider parts of the efficiency border by which create 
the increment of lower expenditures inputs and or 
reduction of lower value inputs to be in the privilege 
of the organization. In this respect, it can be said that 
the decision –taking units may reach greater input 
results to consume greater levels of inputs and or the 
decision-taking units can by choosing tactical 
decisions to contract inputs and output of a selected 
operational units.  

I have presented a model, which is the improvised 
model of DESA[1] in which at onset we consider a set 
of n units of decision-taking units that any unit 

consume the input quantities of 
mRx   for 
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generation of output quantities of
nRy .We 

represent the output indices set by mI ,,2,1   and 

the set of input indices by sO ,,2,1  . 
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The duality between inputs and outputs in DESA 

will reduce considerably. In fact, it can be said that 
DESA considers the centers activities by pursuing a 
practical process obtained from input and output 
which some of them are for minimizing and some for 
maximizing. For example it can be said in the index of 
generating power pollution is an input, which should 
be minimized while the staff salary is an output that is 
better to be maximized. Therefore, in the DESA 
model, pollution is considered as output index and 
staff salary is an input index. The DESA model 
considers the decision takers actively in the process of 
object determination because the object determination 
is not irrelevant with the organization strategy and 
managers should be considered too for reaching the 
determined goals. 
Power Plants performance assessment indexes 

  Inputs 
1. Production conditions 

Production condition as first input equals to the 
reverse multiplication output of the numbers of 
emergency stops. The performance factor or the factor 
of depreciation (AS), the factor type of the 
consumptive fuel (FF) , and the factor of work 
difficulty(Hardness) (HF) that these factors will be 

calculated and put for power plants by weight 
combination of practical power of their units.  

)05.0(/1  ASHFFFNFFPRD  

This factor for the power, which has no emergency 
stops, the years of its performance more than 30 years 
all its units use Mazut and only has steam unit will be 
the number of 1 which represents the least input 
employed by this power plant. Moreover, if any one of 
these parameters change these numerical factor will be 
greater than one that is the representative of greater 
input consumption. 

•   The factor of the emergency numbers of 
stops 

 First, the emergency stops have bad effects on the 
main unit equipments. Namely by each stoppage the 
heating shocks will be imposed on the unit various 
points which in turn will decrease the life longevity of 
the unit. Second, any units by each emergency 
stoppage will cause disturbance in the network status 
and the control center should enterprise any readiness 
for this stopped compensations and return the network 
to a primary stable status. Therefore, it is logical to 
consider the numbers the stops in relation to 
performance time. This index depends on the factors 
such as the emergency stop time and the program 
stoppage time and the performance duration of the 
unit.  

• Performance efficiency or depreciation 
factor  

By the increase of a unit performance, the various 
systems will gradually depreciate and the probability 
of failures and unit stoppage will increase. On the 
other hand, through the passing of time the more 
advanced systems in various fields will be invented 
and are put at the disposal of this industry, which is 
more efficient, compared the old models. Therefore, 
one can discriminate from two dimensions viewpoints 
the old depreciated equipments and the accelerating 
progress in equipments. For this reason, by using the 
existing experiences depending on the unit age the 
efficiency factor of the years will be defined so that 
there would a balance between the old and new units.  
 

 
Therefore, the following table in this respect is suggested: 

Performance 
age(year) 

More than 30 25-30 20-25 15-20 10-15 Less than10 

Gas and Steam 
units 

1.05 1.04 1.03 1.02 1.01 1 

Water Units 1.025 1.02 1.015 1.01 1.005 1 

 
Factor of the type of fuel consumption 

All the steam power plants surveyed in this article 
have used ranging from the dominant gas 
consumption along with Mazut (black oil) fuel as the 
second one. The gas fuel in the warmer seasons and 

Mazut is mostly used in cold days of the year. Since 
gas fuel has generally more heating value compared to 
Mazut; therefore, the usage is more often causes the 
efficient performance of the units of these power 
plants. However, in some cases in some power plants 
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the use of Mazut despite the lower heating value not 
only caused  not the reduction of the performance  
compared to the times that gas has been used  but also 
the efficiency has been similar to the units that had 
used gas and in some plants the efficiency has been 
even more. The chemical type of the consumption fuel 
of the heating units regarding to the existing 
impurities in these fuels is of importance. The steam 
units can simultaneously use Mazut or natural gas and 
or both. Regarding various fuels are used in a power 

plant all can be measured equally by a common scale. 
Therefore, a factor can be considered for the user unit 
of different fuels. These factors can be considered in 
accordance with the following table so that by using 
the necessary scale factor among the power plants is 
balanced. For the units that use two types of fuels the 
above factor will be assessed by calculating the 
average related weight considering the used fuels 
during the course of assessment. 

 
Consumption fuel 

type 
Mazut gasoil gas water 

Consumption fuel 
factor 

1 0.98 0.95 0.9 

 
• Work hardness factor 
Regarding the type of the employed equipments 

and operation complexity or simplicity, for water and 
gas units the number 0.8 and for the steam units, the 
number 1 are considered as the factors of work 
hardness. 

        2.     Personnel 
 The number of the affiliated equipments to the 

power plants types are different compared to each 
other; and consequently, the required personnel 
number with the regard to production process are 
different. So that the steam power plants with 
consideration of the equipment number and different 
sections require more personnel for production and 
units maintenance and gas and water power plants 
with respect to the limitations in equipment number 
and the executive sections have less personnel 
relatively. Therefore regarding the country different 
power plants circumstances, a factor in conformity 
with the production capacity in any productive unit 
can be defined so that it would be possible to 
determine the same index as the personnel number 
factor while installing a new unit or removing the old 
units. Therefore, for steam units regarding the more 
required personnel the factor of 0.5 individual for each 
production capacity Mega watt and in gas and water 
units the factors of 0.3 and 0.25 can be taken 
respectively. 

 Outputs 
1. Unit performance factor (UPF) 

In order to assess the power plants performance it 
is better to investigate the different power plants units 
one by one and to define the effective factors in their 
performance separately and at the end to intervene the 
factors that are related totally to the power plant. The 
unit performance factor involving the main 
performance factors are such as energy generation, 
energy power and production continuity in the peak 
time hours. 

       2. Production Coefficient (CAB)  
Daily load consumption fluctuations cause any 

type of the power plants to follow a special pattern in 
the production times. The low load consumption hour 
during the day and night reaches to the half of the 
maximum load of consumption and this causes that 
some units to reduce their load and some to get totally 
out of the circuit. Therefore, the volume of the 
production total activities in any power plants should 
be defined during the assessment course as a 
production factor index. Since the produced energy 
volume in appropriation of useful performance time 
duration, considering the amount of produced energy 
during the course will be a correct criterion of the total 
produced activities volume, which in this relation the 
factor index is defined as follow: 

 
evaluation    theduring  hours  eperformancpower    Practical

evaluation    theduringenergy    gross  produced  the
actor Production   

 
3. Aptness Factor (AF) 

Aptness of the units from the viewpoint of control 
center for keeping the network stable status through 
coordination of the produced amount of consumption 
is of great importance. Actually, we can say the 
aptness of a unit is the actual percent of being apt to 
work. One aptness under one hundred percent shows 
that there is a default in getting target compliance. On 

the other hand one aptness above one hundred percent  
for maximizing the benefit is not a bad index and this 
phenomenon occurs when between budget and real 
force demand there is a disfigure. Therefore, a lower 
expenditure factory can be put in the network for 
production and this is out of the devices that have 
been considered for them. Therefore, a factor can e 
considered as an index for aptness.  
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Considering the above-mentioned matters, the 
factors are defined for the evaluation of the power 

plants performance as follows: 

 
The performance factor (UPF)                                                                 Production condition (PRD)  
Production factor (CAB)                                 Production factory                                                         
Aptness factor (AF)                                                                                        Personnel (PER) 

 
Models executions, results and their analysis 
 
Ranking Model execution 

By using this model, the power plants according 
to the defined indexes for the recipient units are 
ranking and the only used input in the ranking model 
equals to one. In the table number 3, the power plants 
are listed as the in the first column. In the second 
column, the ranks related to every power plant, in the 
third col. The index (reference) power plants for 
ranking have been listed respectively. Regarding the 
obtained results, one can see that the power plant 
number 23 with the score of 1.44752 has an excellent 
grade and the power plant number 39 with the score 
of 0.92862 has the lowest grade. In addition, in the 
table 5 the power plants with greater score or equal 
one in one group and the power plants with the score 
less than one are classified which attribute the 
concept of first grade to the first group power plants 
and the second grade to the second group  power 
plants . It can be observed that such power plants as 
the power plant number 23 which are excellent grade 
is relatively inefficient because this production unit 
has an upper expenditure that obviously can be seen 
from the table 1 quantities and explains clearly that 
this power plant has a big volume but cannot have 
maximum production from its existing resources. 
This analysis is of great importance for management 
points of view.   

 
The execution of DESA Model 

Scenario analysis of data envelopment aforesaid 
on the country power plants with two input indexes 
and three recipient indexes at first executed for the 
group one power plants and then for the group second 
power plants. In execution of model, we consider a 
state with equal priority to the all inputs and 
recipients. Out of this model analysis with regard to 
the obtained results one can suggest the recipients’ 

increment and reduction of inputs regarding the iw

and iz  quantities which can deliver the rate of 

recipient expansion and input contraction. For the 
interpretation of the results obtained in the tables 5 
and 6 for example the power plant number 16 with 
the reduction of the second its input that is the 
personnel factor can increase its first and third 
recipients to the rate of 1.25 and 1.13 respectively.  
We observe that the units number 1 and 7 as the 

index (reference) units have acted as for the unit 16 
and a weighted combination of units 1 and 7 with 
defined weights are introduced which both equals to 
0.564, one figurative unit presents as the pattern are 

for performance improvement. In addition the 1z , 2z ,

3z , 1w , 1w coefficients have presented the 

improvement rate on the unit 16 recipient and input 
vector. The interpretation of these coefficients is that 
if unit 16 reduces its second input up to 0.61 against 
previous input amount in the figurative level obtained 
from the linear combination will act as two efficient 
units 1 and 7. In other words with the change 
mentioned in the second input of unit 16, its recipient 
will equal to 1.25,1 and 1.13 respectively. Therefore, 

we have the amounts of 11w  and 61.2 0w  for 

the unit 16 input: 
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  In addition, we have for its recipient vector: 
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On the other hand, by calculating the amounts of 
the figurative unit input and recipient we have: 
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We observe that the obtained quantities through 

the improvement of input-recipient and the figurative 
unit are approximately equal. Therefore, by changing 
the priorities on the input and recipient quantities, 
quantities that are more specific can be obtained for 
the improvement rate in order to be useful for 
managers’ taking decisions. The results obtained in 
the tables 5 and 6 can generalize for all the power 
plants.  
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Conclusion 
       What presented is the application of data 
envelopment analysis in the evaluation of Iran 
electricity generation power plants, the results 
obtained from this assessment through considering 
the scenarios that are dependent on objectives. It 
gives the feasibility to power plant management in 
order to take the different priorities to assess the 
performance improvement. The information obtained 
from the execution of the DEA models, first gives 
management a relatively specific recognition of 
system in order to control the parts under its 
surveillance with a specific and scientific conception. 
Secondarily, we can recognize the power plants 
performance improvement ways, finding out 
capabilities and or barriers on the way of power 
plants development, presenting scientific pattern for 
control centers decision takers, dedication of 
resources to the power plants etc.  
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Abstract: The concept of development of the rural, today is not just project initiatives and governance; it is much 
more beyond that. This paper uncovers a whole plethora of ICT emergence as a technology of the new millennium. 
Against the backdrop of the ongoing ICT boom, this paper makes an attempt towards studying its applications and 
usage planning process and policy making for the rural communities focusing on how it helps in aligning the key 
factors and reduce the problems of alienation, fragmentation and dislocation of knowledge. Review of literature 
shows that intervention of information and communication technologies (ICT) in rural development initiatives are 
capable of development, but are not successful. Lack of community participation, absence of an integrated approach 
and non-inclusion of traditional knowledge systems (TKS) in the project designs are the major impediments. We 
therefore suggest a systems-based approach in the design of e-Governance projects, and brief some future directions. 
Sustained development using rural informatics is possible, only if ICT interventions are able to respond to the local 
needs and re-adjust as per the prevailing knowledge (Traditional Knowledge Systems- TKS) of the rural areas.  
[Hasan Emami. Agricultural development through information and communication technologies (ICT). 
Life Sci J 2012; 9(4):2041-2045] (ISSN: 1097-8135). http://www.lifesciencesite.com. 305 
 
Keywords: information and communication technologies (ICT), rural development 
 
Introduction: 

Direct or indirect application of ICT, in rural 
development sector has also been referred to as “Rural 
Informatics”. Rural economies can be benefited from 
ICT by focusing on social production, social 
consumption and social services in the rural areas 
(Malhotra, 2001). The inculcation of a Citizen-to-
Government (C2G) and Citizen-to-Citizen (C2C) 
interface would provide this link that would also lead to 
community participation in design and implementation 
of ICT interventions. This in return could promise better 
economic opportunities as well as social inclusion of 
rural people in the processes of governance. Such 
attributes in the social set up are essential prerequisites 
for good governance and rural development. 

Globalization and technological changes, the 
processes in the past fifteen years have been quickly 
lead to a new global economy have been driven with the 
reinforced technology and fuel (energy) that by 
providing information and knowledge. 

The global economy requires the kind of 
necessity and purpose of educational institutions. Since 
the current trend towards reducing incomplete 
information and access to accurate information is 
growing, other schools can not control time to transfer a 
set of prescribed information from teacher to student 
during a fixed time point are, but schools must to 
promote Culture of "Teaching for Learning For example, 
acquisition of knowledge and continuous learning skills 
which make possible during the individual's life. 
According to Alvin Toffler, illiterate in 21st century, who 
was not read and write but those who do not know which 
fail to learn or remember are illiterate. (Jauhari, 2004). 

Concerns about educational quality and educational 
opportunities with the necessity of developing those 
most vulnerable are the accumulation of globalization is 
symbiotic. Generally, "the changes of globalization in 
developing countries, on low-income groups, especially 
women and girls and" low skill workers, as well as all 
groups applying for and obtaining new skills to press. 
(Bellamy and Taylor, 1998). 

In the rural context, development involves use 
of physical, financial and human resources for 
economic growth and social development of the rural 
economies (Burkey, 2000). The term rural development 
also represents improvement in quality of life of rural 
people in villages. As per Chambers (1983) “Rural 
Development is a strategy to enable a specific group of 
people, poor rural women and men, to gain for 
themselves and their children more of what they want 
and need.” Singh (1999) defines Rural Development as 
“A process leading to sustainable improvement in the 
quality of life of rural people, especially the poor”. The 
fact of the matter is that three quarters of the world’s 
poor, about 900 million people are in rural areas, and 
the Millennium poverty target set by Millennium 
Development Goals (MDG), cannot be met unless the 
world addresses rural poverty. “Sustainable Rural 
Development can make a powerful contribution to four 
critical goals of: Poverty Reduction, Wider shared 
growth, Household, national, and global food security 
and Sustainable natural resource management” (World 
Bank, 1997). Hence worldwide there is a growing 
emphasis on development of rural economy of the 
countries. Any improvement, in the social or economic 
status of rural areas would not just directly benefit rural 
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poor but would also bring down the migration-pressures 
on cities and contribute by positive ripple effect in 
global stride towards development.  

The process of development in a country is to be 
aided by its governance. The goal of governance 
“should be to develop capacities that are needed to 
realize development that gives priority to the poor, and 
creates needed opportunities for employment and other 
livelihoods” (The World Bank, 1992, UNDP, 1994). 
Increased number of poor, hungry or marginalized 
people in a country represents decrease in its quality of 
governance. To promote development, various studies 
have proposed governance in the contextual realities of 
each country, including veritable participation of 
citizens in the governmental decision-making process 
(Grindle, 2004; Evans and David, 2006). Several  

Institutions and experts accept Governance as a 
reflexive process, wherein policies, institutions, 
outcomes and analysis interact, to maximize the process 
of participatory development (UNDP, 1997; Ludden, 
2005; Mehta, 2006). 

Information and communication technologies 
(ICT), including radio and television and the newer 
digital technologies like computers and the Internet as 
potentially are introduced powerful tools and activators 
of educational reform and changes. different ICT, when 
properly applied can be developed to help access to 
education and the relationship between training and 
workshops to strengthen the increasingly digital, the 
quality of education also helped to create teaching and 
learning in an active process connected to real life high 
take. However, the experience of being raised by ICT in 
the classroom and other educational sites around the 
world during the last few decades proves that is not 
automatic fully realize the potential benefits of ICT 
training. (Guptaand et al, 2004) 

Effective integration of ICT in the educational 
system is a complex process that involves not only 
technology but also involves educational and technical 
training, institutional readiness, teacher competencies 
and long-term investment. In fact the subject of such 
vital importance is that the technology to get the easiest 
part of it. Introduced ICT information and 
communication technologies are for this purpose, as a 
different set of tools and technology resources, used to 
information communicate, create, release, storage and 
management have been defined. These technologies are 
including computers, internet, broadcasting 
technologies (radio and television) and telephone. In 
recent years started a wave of intense public interest 
about how computers and the Internet can become a 
better control to the efficiency and effect of education at 
all levels and in both formal and informal development. 
(Rogers and Shukla, 2001). 

But nowadays, ICT is more than a technology. 
Although the old technologies such as telephone, radio 

and television, will be less attention in the past but were 
used as educational tools. For example, "radio and 
television are used for over forty years to open and 
distance education. In this regard, although print 
remains the most expensive method and therefore 
available, but in developed and developing countries is 
provided the most prominent mechanism.  

ICT for developing countries, are associated a 
potential for increased availability and quality of 
training and development. ICT basis and attract a lot of 
knowledge and its acquisition, providing unprecedented 
opportunities for developing countries, adding and 
expanding educational systems, improve policy 
formulation and implementation of opportunities to 
expand scope of work and gives poor facilitation. One 
of the biggest hardships that the poor are bearing the 
other people, who live in the poorest countries, is the 
sense of isolation. Communication technologies such 
sensory loss, are guaranteed and also has been 
unthinkable facilitate access to knowledge through the 
ways that already. However, the reality of the digital 
divide (the gap between those who control access 
technology and those who do not have access) means 
that the introduction and integration of ICT are 
challenging at different levels and in various types of 
training, most commitments. Failure in this struggle to 
become more significant gap of knowledge and the 
deepening economic and social inequalities (UNDP, 
1997; Ludden, 2005; Mehta, 2006). 

How ICT can help developing access to 
education? 

ICT is a potentially powerful tool for 
developing educational opportunities, whether formal or 
informal is for areas already "stated (rural and dispersed 
populations) ethnic minorities, women, girls, disabled 
and old people traditionally excluded from education 
groups because of cultural or social reasons are also all 
those financial reasons or time constraints can not 
register in educational centers. Any time, anywhere 
(defining feature ICT) capability in ICT is a passing of 
time and place. ICT, education or training with 
asynchronous features provide a time delay between 
education and its acceptance by students makes it 
possible. 
 
ICT applications in education: 

Organizations and educational policy planners 
should first of all about the desired educational 
outcomes (mentioned above) is straightforward. The 
broad objectives must choose different technologies 
used to go and how to apply the guidance to go. 
Potential of each technology varies according to how to 
use. Haddad and Draxler have been identified IT 
application in education at least five levels of: 

1. present,  
2. experimental proof,  
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3. practice and practice,  
4. interaction,  
5. collaboration 

 
Each of the different ICT tools (print, audio 

cassette and video, broadcast radio and television, 
computer or Internet) may provide the most basic means 
and surfaces used to go to prove. Except for visual 
technology, practice and practice the maximum use of 
both technologies may be offered. Each of the different 
ICT (print, audio cassette and video, broadcast radio 
and television, computer or Internet) used to may 
provide the most basic means and surfaces. Except for 
visual technology, may be offered practice and practice 
the maximum use of both technologies. The other 
network computers and Internet, ICT interactive 
learning that are provided and they if only used for 
providing proof or go, was not realized can better their 
full potential (Jauhari, 2004) 
 
Results:  

This paper is a multidisciplinary study of ICT 
initiatives for rural development. It emphasizes adoption 
of a more systematic approach for integrating 
Traditional Knowledge Systems (TKS) and ICT inputs 
to ensure sustainability of rural e-governance projects. 
The study of literature related to rural development and 
e-governance has indicated various issues impeding 
success of such initiatives. The main issues are lack of 
localization of content for rural communities and 
inadequate participation of rural communities in design 
of rural ICT initiatives. The study therefore suggests the 
use the systems-approach to integrate the relevant TKS 
along with ICT initiatives in the design of e-governance 
systems for rural development. This participatory 
approach can lead to creation of more acceptable and 
sustainable e-governance projects. 

Regardless of the wide differences in ICT 
access between rich and poor countries and between 
different groups in the country, there are concerns that 
challenge the application of ICT in education with the 
existing differences among the lines of economic, 
social, cultural, geographic and gender will be broader. 
Everyone equal opportunities in terms of suitability for 
participation are necessary, but access to various 
factors, either as users or as producers through their 
sources is difficult and heavy. Therefore, the primary 
differences enhance and even grow. Consequently, 
programmers' international education is faced with a 
difficult challenge and how to help solve the problem 
and its development. 

Promoting ICT in education, when done 
without careful study, can lead to the marginalization of 
those with more favorable conditions are unknown. For 
example, "women compared with men, because of 
illiteracy, lack of higher education, lack of time and 

mobility and poverty, controlling access to ICT and 
fewer opportunities for training are relevant. Also, more 
boys than girls' access to computers at home and school 
are not strange to say that if more boys than girls are 
willing to work with computers. The report of the 
University Association of American Women is that 
"Although some girls have an important gender gap 
have been limited, but today's technology, technology 
club, and boys in public schools while its own problems 
and programs are settled girls use computers for word 
processing the brand". In an assessment in four African 
countries, the activities organized by World links 
remote international cooperation on projects between 
teachers and students in developing countries will 
promote, despite creating programs without regard to 
sex contacts, sexual inequalities remain Uganda and 
Ghana. In addition, while more girls than boys in 
relation to academic performance and advanced 
communication skills program will enjoy more than 
boys, but they were unable to perform their 
technological skills were. A set of economic factors, 
organizational and cultural differences involved in the 
social. 

"The high ratio of students to computers and 
politics, whoever came first, the first is used in 
accordance with the girls wanted it." Girls travel 
restrictions in the early hours of daily work and home 
responsibilities are that this will limit their access. Also 
because local patriarchal beliefs dominate the boys are 
in the computer lab environment. Including proposed 
measures to address this discrimination, strategies to 
encourage schools to create "fair use" in the computer 
labs and the holding of meetings and sexual sensibilities 
conductivity decreased defense duties after school girls. 
ICT provides access to only a small part of the action is 
created equal. Equal attention should also be applied to 
ensure the technology really "is used by learners and 
ways of how well their needs will cure. 

An educational program that reinforced this 
approach shows the overall program is bilingual. The 
program seeks to establish technology learning centers 
for bilingual teachers, students, teachers, parents and 
community members. Technical teams from each center 
three students, two teachers and the director of the 
Center with at least one female student and a teacher are 
female. 

Another example of a general approach to the 
application of ICT in education, radio education project 
Gobi Women of Mongolia, which seeks to provide 
professional and educational structure of women's 
favorite courses around the nomads and their 
opportunities for income generation. 

It contains topics such as livestock rearing, 
family support (family planning, health, nutrition and 
health) to create income in the application of local raw 
materials and basic skills for the job is a new market. 
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Abstract: Musa beccarii is grouped under wild bananas and endemic in Borneo. This ornamental plant is among the 

most unique ornamental bananas that produce colorful and attractive flowers with small plant compared to the 

cultivated bananas for fruits. Micropropagation is a laboratory based tissue culture technique commonly used to 

propagate any plants. Micropropagation studies of these species have become important in order to increase the 

productivity for mass propagation in floriculture industry. This study was conducted to observe and determine the 

optimum sterilization procedure and media requirement for the regeneration of explants using in vitro method. 

Sterilization procedure for both suckers and male buds inflorescence for this ornamental banana were almost the 

same, whereas for suckers, 100% Clorox with tween 20 and 70% ethanol were used and for male buds, 70% ethanol 

was only used. It is found out that prolific multiple shoot formation and elongation were obtained from the suckers 

and male flower buds cultured on MS basal medium with 0.014mg/L BAP. Charcoal, coconut water, and gelrite 

(agar) were also added into the medium and PH was adjusted to 5.8. Unfortunately, the final phase was not able to 

perform as the plantlets were died after 5 weeks transplanting from media culture to the soil. It might be because of 

the sunlight that was too hot or the plant could not acclimatize to the new condition. So, the plantlets were not 

capable of supporting themselves in the soil. 
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1. Introduction 

Banana is the fourth most important fruit crop 

in the world. They are grown in 132 countries 

worldwide, more than any other fruit crop ever grown. 

Banana is believed to be originated from the Southeast 

Asia and is well known among tropical countries 

around the world through the trading activities. In 

general, banana grows well in temperature which 

ranges from 13ºC – 38ºC with relative humidity 

regime of 75-85%. The normal growth of the banana 

begins at 18ºC, reaches optimum at 27ºC, then declines 

and halts at 38ºC (Simmonds, 1966). The requirements 

for growing ornamental bananas are the same as 

growing other types of bananas. The original bananas 

contain rather large seeds and cannot be eaten while 

cultivated bananas are parthenocarpic, which makes 

them sterile and unable to produce viable seeds. There 

are many types of ornamental bananas such as Musa 

ornata, Musa beccarii, and Musa velutina (Anon, 

1997).  Ornamental banana such as Musa beccarii 

produces seeds but cannot be eaten. In the recent years, 

tissue culture propagation of banana has been utilized 

to increase banana production. Tissue culture is the 

propagation of a plant by using a plant part or single 

cell or a group of cells in a test tube under very 

controlled and hygienic conditions. Tissue culture of 

banana has been widely used these days due to its 

many advantages. Through tissue culture, elite banana 

varieties that are disease free can be produced because 

tissue cultured bananas are made under an aseptic 

condition where any form of contaminations from 

microorganisms are eliminated. Rapid multiplications 

of tissue cultured bananas enable early harvesting and 

bring a lot of benefits to the growers. The banana 

plants that are the products of tissue culture, have 

uniform size and age and the fruit bunches are of 

higher quality. Since tissue culture ensures continuous 

multiplication of plant parts in the laboratory and is not 

limited by the time of year or the weather, so that 

tissue cultured bananas are available throughout the 

year. This method eliminates the transmission of 

diseases from parent plants to offspring as the external 

contaminants are removed when explants are cleaned.  

Despite all the advantages of tissue culture, there can 

be a few disadvantages when it is not properly handled 

which can cause severe loss to a grower. For example, 

if a mutation occurs during mitosis, it is carried in all 

future divisions. A defect due to mutation could be 

multiplied in culture and results in thousands of 

cultured plants with the same defects, which can be 
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visible as they are planted and grown in the field. 

Musa beccarii is a type of ornamental banana under 

the section of Callimusa. The plants are small, the 

pseudostems are about 1-1.5m tall, sheaths are bright 

green, devoid of wax and somewhat polished. They are 

also tinged with brownish-purple at the edges.  Petioles 

are up to 35 cm long, tightly clasping below, with erect 

or slightly incurved, narrowly purple and scarious 

margins above. Leaves are up to 100 x 30 cm, oblong-

lanceolate, obtuse, the lamina halves slightly unequal, 

rounded or sharply cuneate at the base, bright green in 

color and devoid of wax. Inflorescence is small, erect, 

borne on a minutely hairy peduncle, and 2 cm in 

diameter. Basal hands are 2 - 5 in number, each 

bearing 1 - 3 uniseriate female flowers. Female flowers 

have the ovary 5 - 6 cm long, trilocular with 170 - 250 

biseriate ovules. Male bud is spindle-shaped, broadest 

about the middle, rounded-acute at the apex strongly 

imbricate in the distal one third of its length. Male 

bract is deciduous, lanceolate, obtuse, 10 x 3 - 4 cm, 

almost flat, thick and leathery in the center, thinner 

near the edges, polished scarlet and greenish at the tip 

without, scarlet and duller within, persistent for a day 

after the flowers fall, deflexed at flowering and slightly 

recurved at the margins but not rolled back. Male 

flower is uniseriate, each 4 - 5 cm long. The stamens 

are 35 - 40 mm long, white, with copious chalky-white 

pollen.  Fruit-bunch is small, erect and loosely packed, 

consisting of 2 - 5 hands of 1 - 3 fruits each. Fruit is 

shortly pedicellate, erect, cylindrical, bottlenecked at 

the tip, 5 - 15 x 2 cm (Simmonds, 1962). Seeds are 

subglobose, 4 - 5 mm in diameter, light brown in color. 

Somatic chromosome number is 2n = 18 (Simmonds, 

1960). It takes about 6-8 months for the male buds of 

Musa beccarii to be produced. Musa beccarii was 

treated as incertae sedis (a term used to define a 

taxonomic group where its broader relationships are 

unknown or undefined) until Simmonds and 

Weatherup (1990) detected numerical taxonomic 

analysis of wild bananas and placed it in Callimusa 

section. However, the seed shape is not typical of 

Callimusa section and the chromosome number (2n = 

18) was new to the genus Musa.  Simmonds and 

Weatherup (1990) did not consider chromosome 

number as an important determinant of section but on 

this basis, Jong and Argent (2001) maintained Musa 

beccarii as incertae sedis. Objectives of the study were 

to develop Musa beccarii (Ornamental banana) 

through tissue culture population from suckers and 

male buds. Moreover, to make a comparison between 

the sterilization technique and the micropropagation 

process among male buds and suckers. Finally, study 

the micropropagation process in tissue culture of Musa 

acuminata var. Berangan and Musa beccarii 

(Ornamental banana). 

 

2. Materials and Methods 

2.1. Source of explants 

The samples for Musa beccarii were prepared 

from Kalis Nursery and Landscaping in Janda Baik, 

Pahang, Malaysia. Explants that were used in this 

study were the suckers and male buds. For Musa 

beccarii, because of limited of sources, there were 

only 6 clones of suckers and 4 clones of male buds that 

have been cultured. Each of the samples were coded 

and marked. 

 

2.2. Preparation of media 

The media used in this study was the 

Murashige and Skoog (1962) medium, or commonly 

referred to as MS medium. Stock solutions of 

macronutrient, micronutrient, vitamin source, and Iron 

(Fe) sources were prepared in relatively large batches 

and stored in the refrigerator. Other ingredients such as 

Sucrose, BAP (6-Benzyl aminopurine), coconut water, 

and Gelrite (Agar) were also added to make the final 

medium.  

 

2.3. Preparation of aseptic condition 

Explants were cultured under the laminar 

flow cabinet. Before using the laminar flow, they were 

exposed to UV light for about 30 minutes to eliminate 

or kill all the microorganisms (pathogens). Each time 

the laminar flow was used, the surface of the hood 

wiped down with 70% alcohol. Instruments like 

forceps and knife (scalpel) that were going to be used 

were sterilized by dipping them in alcohol by flaming 

(burning off the alcohol) with the use of spirit lamp. 

Alcohol used for disinfecting instruments was 95% 

alcohol because it was able to burn off more easily 

than a more dilute form. The instruments were placed 

in a hot-bead sterilizer after use and then they were 

dipped in alcohol and flamed again before each use.  

 

2.4. Production of in vitro complete plantlet from 

suckers 
The suckers were washed to clean the 

remaining soil from the roots and corms. The outer 

layers of the suckers were removed and trimmed until 

the size became about 9 cm in length. Explants were 

put under running water for 30 minutes and rinsed with 

distilled water. After that, they were brought to 

laminar flow and were soaked in 100% Clorox and 

Tween-20 for 15 minutes. Then, they were rinsed with 

sterilized distilled water for three times, followed by 

soaking in 70% ethanol for 5 minutes. After this step, 

they were rinsed again with sterilized distilled water 

three times, trimmed, cut and cultured in MS media. 

 

2.5. Production of in vitro complete plantlet from 

male buds 
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The outer layers of the male buds were 

removed up to 3-4 cm in length and put into a beaker. 

Explants were put under running water for 30 minutes 
and rinsed with distilled water for once.  They were 

soaked in ethanol 70% for three times and rinsed with 

sterilized distilled water for three times. The outer 

layers were removed until reaching the size of 1cm × 

0.5cm. Finally, explants were cut into two portions and 

cultured in MS media. 

 

3. Results 

In this study, only 6 suckers and 4 male buds 

had been cultured from the total amounts of samples 

from suckers of Musa beccarii. Only two sub-culturing 

in suckers and one sub-culturing in male buds of Musa 

beccarii were managed. The first batch of culture for 

explants (one suckers and two male buds) of Musa 

beccarii were all contaminated. In the sterilization 

procedure, it could be observed that the explant from 

suckers got contaminated easily in comparison with 

the male buds.  

In plantlets produced from suckers, after one 

week of culturing, the explant turned green in color.  

After another week, the explant started to swell and a 

shoot was seen growing from the tip of the explant. 

The explant was then sub-cultured by excising the 

shoot and divided into two equal halves to induce 

multiple shoots formation.   

In plantlets produced from male buds, the 

first batch of culture for male buds (two clones) of 

Musa beccarii were all contaminated because of 

infection by bacteria. The second batch of culture, 

which consisted of another two clones, however, was 

able to survive and this was occurred by the condition 

of the explants after two weeks of culture. After about 

two weeks, the male buds swelled a little and had 

turned reddish in color, just like the original color of 

the male buds. 

Figures 1 to 7 below show the 

micropropagation in suckers and male buds of Musa 

beccarii. The micropropagation of the explants could 

be observed by counting the number of shoots formed 

for suckers and the number of propagules for male 

buds.  

Micropropagation in suckers of Musa beccarii  clone 

BecSC2JB
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Figure 1. The number of shoots produced after two 

sub-cultures in suckers of Musa beccarii clone 

BecSC2JB 

Micropropagation in suckers of Musa beccarii  clone 

BecSC3JB
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Figure 2. The number of shoots produced after two 

sub-cultures in suckers of Musa beccarii clone 

BecSC3JB 

 

Micropropagation in suckers of Musa beccarii  clone 

BecSC4JB 
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Figure 3. The number of shoots produced after two 

sub-cultures in suckers of Musa beccarii clone 

BecSC4JB 

 

Micropropagation in suckers of Musa beccarii  clone 

BecSC5JB
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Figure 4. The number of shoots produced after two 

sub-cultures in suckers of Musa beccarii clone 

BecSC5JB 

 

Micropropagation on suckers of Musa beccarii  clone 

BecSC6JB
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Figure 5. The number of shoots produced after two 

sub-cultures in suckers of Musa beccarii clone 

BecSC6JB 
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Micropropagation in male buds of Musa 

beccarii clone BecMB3JB
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Figure 6. The number of propagules produced after 

one sub-culture in male buds of Musa beccarii clone 

BecMB3JB 

Micropropagation in male buds of Musa 

beccari clone BecMB4JB
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Figure 7. The number of propagules produced after 

one sub-culture in male buds of Musa beccarii clone 

BecMB4JB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   Plate 1. Musa beccarii at the nursery 

 

 
   Plate 2. Male bud of Musa beccarii 

 

 
  Plate 3. Male bud of Musa beccarii before              

  sterilization 

 
Plate 4. Explant from male bud of Musa beccarii 

(Stage 1) 

 
Plate 5. Explant from male buds of Musa beccarii 

after two weeks of culture (Stage 1) 

 
Plate 6. Suckers of Musa beccarii before 

sterilization 
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4. Discussions 

Suckers spring up around the main plant 

forming a clump or "stool''. The eldest sucker replaces 

the main plant when it fruits and dies, and this process 

of succession continues indefinitely. Male buds or 

inflorescence on the other hand, is formed from the 

transformed growing point in the heart of the 

pseudostem and undergo much of its development 

before emergence. Cultures initiated from explants of 

juvenile seedlings were easier to stabilize than those 

from explants of older materials. It is also important to 

ensure that the chosen suckers and male buds are not 

over matured or too old.  

Size of plant materials in this study was paid 

much attention as it is important in determining a 

suitable sterilization procedure in the tissue culture of 

banana. The average size for suckers of Musa beccarii 

was about 80cm in length and the male bud was about 

12cm in length and 4cm in wide.  

It was also intended to culture embryo using 

the seeds of Musa beccarii. However, it could not be 

done because the seeds were not viable. They all had 

floated when soaked in water (Plate 9). When the 

seeds were opened up, no embryo was found (Plate 

10). Due to time constraints, further study on embryo 

rescue of the seeds of Musa beccarii could not be 

done.   

In this study, sterilization process was done 

properly as it is critical in determining the successful 

of a tissue culture procedure. Without proper 

sterilization process, explants will not be able to 

survive long in culture media due to presence of 

microorganisms that might invade them. Plant surfaces 

are habitats for microorganisms (Campbell, 1985). A 

proper sterilization process will ensure that almost all 

microorganisms that might present on the explants will 

be destroyed or killed. The sterilization steps for 

suckers are more extended and comprehensive 

compared to male buds. In sterilization of suckers, 

they had to undergo a series of surface sterilization 

using Clorox and ethanol before being rinsed in 

sterilized distilled water while for male buds; sterilants 

such as Clorox were not used. This is because suckers 

had originated from soils that are rich with soil-borne 

microbes. So, their surfaces must be thoroughly 

sterilized using Clorox to kill all attached microbes.   

To improve wetting of the tissue surface, 

treatment with hypochlorite is often preceded by a 

detergent or alcohol wash. Ethanol partially removes 

hydrophobic waxes and resins which protect 

microorganisms from contact with aqueous sterilants. 

Furthermore, ethanol is a potent phytotoxic agent on 

its own. However, it does not kill all microorganisms; 

some bacteria survive when they are exposed to 96% 

ethanol for at least 40 min (Kunneman and Faaij-

Groenen, 1988).  Surface sterilization of male buds 

required simpler steps compared to that of suckers. 

This is maybe because the suckers had originated from 

the soil which is full of microorganisms and thus, more 

complex sterilization method is required.  

 
Plate 7. Explant from suckers of Musa beccarii  

 

 
Plate 8. Explant from suckers of Musa beccarii 

after two weeks of culture 

 
Plate 9. Seeds of Musa beccarii floated when 

soaked in water 

 
Plate 10. The absence of embryo in seeds of 

Musa beccarii 
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4.1. Micropropagation 

Micropropagation generally involves four 

distinct stages namely; initiation of cultures, shoot 

multiplication, rooting of in vitro grown shoots, and 

acclimatization. The first stage, culture initiation 

(Plates 5 and 8) depends on explants type or the 

physiological stage of the donor plant at the time of 

excision. In this stage, the innermost tissue of surface 

sterilized plant material was aseptically dissected and 

put directly into a growth medium. 

In the second stage of micropropagation, the shoot 

multiplication is crucial and is achieved by using plant 

growth regulators namely; auxin and cytokinin. When 

the tissues started to grow in the first stage and started 

to form shoot, they were transferred to another 

medium. Difference in the manner of growth in 

suckers of Musa beccarii was observed after the 

initiation of culture in Stage 1. After about a week of 

culturing, the tissues of explants in both types of 

banana started to turn green in color and swollen a 

little. This indicated that nutrient uptake had occurred 

and the explant had adapted to the new environment. 

However, after about two weeks of culturing, the 

explants of Musa beccarii, primordial shoot started to 

form at the tip of the explant. The explants were then 

excised or cut out to initiate more shoot formation. The 

number of shoots increased with subsequent 

subcultures on the fresh culture. This was caused by 

the elimination of some contaminated explants. Using 

suckers as explants is an example of a 

micropropagation process via meristem culture or 

shoot tip culture.  In vitro propagation through 

meristem culture is the best possible means of virus 

elimination and produces a large numbers of plants in 

a short span of time. After the first sub-culture, shoots 

started to form at the region of the apical meristem. 

This condition was observed in the shoot-tip culture of 

suckers. As the clusters of shoots are divided and re-

cultured, the numbers of microshoots multiply at an 

exponential rate. The growing shoot multiplies and 

forms a dump of 3-4 shoots per clump. The pattern of 

multiplication and sub-culturing continues until a 

population of microshoots is obtained.  

In the third stage, the elongated shoots 

derived from the multiplication stage, are subsequently 

rooted. After multiplication, the single shoots are 

separated and placed into a rooting medium. The 

media used in this stage is the same as MS media used 

in the previous stages except for the addition of 

activated charcoal in it. Activated charcoal was added 

to the medium primarily to absorb unwanted exudates, 

but in addition, it removed some essential chemicals 

from the medium such as phenolics, auxins and 

cytokinins. The shoots were elongated and new root 

came up. After about two or three months of rooting, a 

well-developed root system and leaves had been 

achieved.  

The fourth stage of micropropagation 

involves acclimatization of in vitro grown plants to the 

natural environment. The plantlet was taken out of the 

culture jar and the media adhering to the root system 

was washed. After one week of transplanting, the 

plantlet had adapted to the new environment seeing to 

their healthy condition.   

In this study, only 6 clones of suckers and 4 

clones of male buds of Musa beccarii had been 

cultured. This is because, it was quite hard to find 

samples of ornamental banana since this type of 

banana is a new attractant in Malaysia besides they 

also needed to be bought with quite a high price. Thus, 

only two subcultures were done on the suckers and 

once in male buds of Musa beccarii. Plates 1, 2, 3, 4, 

6, and 7 also show various details about materials in 

this study. 

   

4.2. Contamination and formation of phenolic 

compounds 

Losses can be readily ascribed to overrunning 

of cultures in Stage 1, which may prevent the culture 

of specific genotypes, or laboratory contamination due 

to systems failure, or infestation with mites and thrips 

(Blake, 1988) or poor sterile technique. 

Microorganisms may be rapidly expressed when they 

transfer to new media, for example, in the transfer 

from Stage 2 to 3, particularly where the concentration 

of salt and sucrose in the medium is reduced (Cassells, 

1988; Cassells, 1991; Cassells et al., 1988).  

Contamination in tissue culture can originate 

from two sources, through existence of 

microorganisms on the surface and in the tissues of 

explants, or through faulty procedures in the 

laboratory. A lot of contaminations had occurred 

throughout this study. Bacteria and fungi have 

destroyed many cultured clones of suckers and male 

buds.  

Contamination rates are often high when explants from 

field-grown trees are used. From observation, I 

discovered that suckers were easier to get 

contaminated compared to male buds. The 

contamination rate in suckers was higher compared to 

that of male buds because the suckers originated from 

soil. Improper sterilization procedure cannot kill some 

of the soil microorganisms that might attach to the 

suckers and this may results in exogenous infection of 

bacteria.      

According to Cassells (1991), it is more 

difficult to interpret the results with respect to bacterial 

contamination, since most often it is impossible to 

distinguish between endogenous and exogenous 

bacteria. In this study, in the case of suckers’ infection 

by bacteria, it was impossible to determine whether the 
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cause of the infection was due to endogenous bacteria 

that had already present in the suckers even before 

being cultured or whether it was due to exogenous 

bacteria that might invade the suckers’ in vitro.  

When plant tissues are exposed to stress 

situations such as mechanical injury, which might 

happen after the isolation of an explant from the stock 

plant, metabolism of phenolic compounds is 

stimulated. This intervention leads to hypersensitivity 

reactions such as the release of the content of broken 

cells, reactions in the neighboring cells but without 

showing symptoms of injury themselves, and/or to the 

premature death of specific cells in the environment of 

the wound or the place of infection. It was observed 

that the formation of phenolic compound was less in 

the explants of suckers compared to that of male buds. 

Insufficient heating of excision tools can also results in 

contaminated cultures. Excision, like other actions that 

cause wounding, initiates the production of polyphenol 

oxidases which cause browning of the tissue (Vaughn 

and Duke, 1984; Marks and Simpson, 1990).   

The production of phenolic compounds was 

clearly seen in the culture of male buds. The media 

turned brown in color and the tissues of the explants 

were blackened. The growth of the explant became 

somewhat inhibited or slowed down. This was proven 

by the observation made on the development of male 

buds in comparison with that of suckers. After a period 

of about nine months of culturing, a complete plantlet 

with an efficient root system and a distinct leaf 

structure had been obtained from the culture of 

suckers. For the male buds on the other hand, within 

the same period of culturing, only a flowery structure 

or somatic embryos were observed forming on the 

surface of the explants. About four to five flowery 

structure formed on the clump of tissues. The 

formation of phenolic compounds in the culture might 

contribute to this slow growth or development of 

explant from male buds.   

George and Sherrington (1984) mentioned 

that the possibility of preventing or reducing the 

activity of enzymes concerned with both the 

biosynthesis and oxidation of phenolic, by keeping the 

cultures in the dark. Lowering the temperature can also 

reduce their activity. Most of this hypersensitivity 

reaction of explant was observed in the second stage of 

micropropagation, during the initiation of culture. 

 

5. Conclusions 

There are many advantages of 

micropropagation namely; the production of more 

uniform plants, produced plants often grow faster and 

show improved vigor, and plants tend to mature earlier 

than when propagated by seed. Banana cultivation and 

production are threatened by many pests and diseases. 

By using tissue culture, this problem can be reduced 

since production of disease-free plantlets can be 

achieved.   

Ornamental banana is a new attractant in 

Malaysia. Planting material of ornamental plants is in 

great demand for commercial production as well as for 

domestic gardens and landscaping.  So, if the planting 

material for ornamental banana can be produced in 

high amount through micropropagation, a lot of profits 

can be obtained.  

Ornamental plants are produced mainly for 

their aesthetic value, thus the propagation and 

improvement of quality attributes such as leaf types, 

flower color, longevity and form, plant shape and 

architecture, and the creation of novel variation are 

important in terms of economic goals for 

floriculturists. Successful in vitro propagation of 

ornamental plants is now being used for 

commercialization. 

Tissue culture population of Musa beccarii 

can be developed using suckers and male buds as 

explants. Multiple shoots of Musa beccarii were 

obtained. The development or growth of explant from 

suckers was faster compared to male buds. Within the 

same period of culturing, a complete plantlet can be 

obtained from the culture of suckers but only somatic 

embryos were obtained in the culture of male buds. 

Different sterilization technique needs to be used in 

culturing male buds and suckers since both explants 

have different degree of contamination rates because 

of the difference in size and background. Different 

types of micropropagation process can be observed in 

male buds and suckers. The male buds undergo direct 

somatic embryogenesis while the suckers were derived 

from the organogenesis pathway. Only two sub-

cultures were done on the suckers and once on male 

buds of Musa beccarii. From observation, it can be 

concluded that suckers were more prone to 

contamination than male buds. The formation of 

phenolic compound on the other hand, was more 

visible in male buds.   
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Abstract: Accidental Ingestion of burning material could lead to serious injury in different part of the 
gastrointestinal tract, mostly esophagus as it has the most contact with the swallowed material. The best diagnostic 
method is Endoscopy and Esophagoscopy. This study intended to assess the severity and extent of burning, its 
chronic complications and recommend appropriate preventive method of such catastrophe, occurring mostly in 
children 1-16 years of age.  This cross-sectional study was carried out between March 2009 and February 2011, in 
which 78 cases of children who had accidentally ingested burning material and undergone therapy were under 
research. The type of ingestion material, the extent of esophagus injury, number of chest and abdomen 
radiographies, extent of exposure to X-ray, the applied therapeutic method and the long term complications were 
recorded and then assessed. 37.2% of the 78 children were girls, 62.8% boys 71.8% urban, 28.2% rural. 47 cases of 
children were poisoned with stronger materials and 29% with higher ones. Clinical signs included vomiting, oral 
irritation, bloody discharge, abdominal pain, coughing, loss of consciousness and respiratory distress respectively. 
45% of the cases had normal degree of burning, 20% G1 burning, 12.5% G2a burning, ½% G2b burning, 6.2% G3a 
and 7.5% G3a burning. 11 children undergone surgery, 7 were diagnosed with esophagostenosis in a year follow-up 
and the extent of exposure to X-ray for each chest and abdomen graphy was 1/. This study concluded that accidental 
ingestion of chemical detergent by children lead to esophagus injury with different degree and extents. The 
complications are not limited to a period of time and might be life-long. Preventing would be a comprehensive 
solution in this regard which can be emphasized  by ministry of health, media, manufacturers and sellers of chemical 
detergents be supplied in secure and tightly-capped containers with advise tags for families. Comical material must 
be sold in specific shop under supervision and limitation for stronger detergents.  
[Sakineh Fallahi, Seyed M. V. Hosseini, Soghra Fallahi, Morteza Salimi, Ali Akbar Hesam, Seydeh Hamidh 
Hoseini. Extent of Injury of Gastrointestinal tract due to accidental ingestion of chemicals among children at 
Bandar Abbass Children Hospital 2009-2011. Life Sci J 2012;9(4):2054-2058] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 307 
 
Keywords: Endoscopy, Esophagoscopy, Burning material, Accidental ingestion, Esophagostenosis, X-ray 
 
1. Introduction 

The chemical ingestion by children include 
acidic and alkaline material such as detergent, all type 
of pipe openers, paint solvent surface cleansers, bleach 
and dishwasher liquid. Esophagus is the most 
vulnerable part of digestive tract which is injured 
following accidental ingestion of chemicals due to 
early and lasting contact with the swallowed materials. 
Its subtle mucosa and thin wall along with the lack of 
strong Immune mechanisms make it even more 

susceptible to get injured (1-4). Esophagus injuries due 
to the alkaline ingestion are more common in southern 
urban areas of Iran where air conditioner are cleaned 
by such material. Once these chemicals are ingested 
accidentally by children, esophagostenosis is 
developed which is not treated easily. Dilatation using 
stent is the fundamental therapy for stenosis (5-9).  

Incidence of esophagus injury due to the 
ingestion of chemicals is 15.8 in 10000(10). During 
the acute phase of poisoning by chemicals there exists 
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the risk of bleeding esophagus perforation and 
respiratory distress (11-12). Long-term complications 
of ingesting chemicals include stenosis in different part 
of the alimentary canal, theracheo esophageal fistula, 
shortening of the esophagus, lower sphincter 
incompetence, dismotility, false intramural 
diverticulum and SCC (10, 13, and 14). Swallowing 
stronger material in greater amounts, esp. alkaline 
which is tasteless and odorless, could cause severe 
burnings and be fatal (15). Some countries have 
restricted the density of chemicals in household stuff 
and their selling as well. Some others have decreased 
the density to less than 10%, stored in secure standard 
containers, while in developing countries (such Iran) 
no restriction laws have been passed in this regard 
(16,17).  

In Iran such chemicals are stored in shiny 
colorful containers which attract children to attention 
and are uncapped quite easily (18). Different types of 
chemicals could lead to deep injuries in esophagus. 
The solid types are instantly spit out since they cause 
pain and irritation in mouth, but injure esophagus by 
sticking to oropharynx and proximal esophagus (17). 
Normal sodium hydroxide 10% causes the necrosis of 
mucosal, sub-mucosal and some fibers of the muscle 
layer in 10 second. 3n or 10.7% solution causes 
tranmural esophagus (10, 18). Acid causes ophagus 
perforation less often. Pyloric stenosis might lead to 
gastric outlet abstraction 3-10 weeks following acid 
ingestion (10, 19). Clinical manifestations include 
vomiting, bloody discharge, abdominal pain, diarrhea, 
oral and reparatory passage irritation and frequent 
coughing. Some patients might have no symptoms and 
complaints. Secondary complication of ingesting 
chemicals includes dysphagia and progressive 
vomiting which imply stenosis that is sometimes 
undetectable until a year after ingestion (11, 14, 19, 20, 
and 21). There are various methods to estimate the 
complications of chemical ingestion. Taking necessary 
precautions and the suspected cases of perforation, 
contrast radiography, contrast and non-contrast CT 
scan, radio nuclide scan and endoscopy are the 
diagnostic methods to estimate primary injuries during 
the acute phase after ingestion (1-3, 23, 24).  

The extent of exposure to X-Ray is 0.02 for 
each chest radiography and 1.00 for each abdominal 
radiography. The period during which radiation effects 
remain in body is up to 3 days for chest and 6 days for 
abdominal (25). This study intended to determine the 
demographic characteristics of poisoning with 
chemicals and the effect of such material along with 
the extent of exposure to X-Ray for every digestive 
tract radiography in children. The findings could 
enhance the awareness of medical staff and consumers 
of such material. Also, it can help governments take 

necessary steps regarding restrictions on household 
detergents. 
 
2. Material and Methods  

This was a cross- sectional study during 
which all 16-year-old and younger children who had 
accidentally ingested chemicals and referred to Bandar 
Abbess children Hospital between 2009-2011 were 
under research. The data was collected using a 
questionnaire which was designed by researcher. The 
items about the chemical included the type, the form 
(solid, liquid, crustal), characteristics (acid, alkaline) 
and burning power (PH from neutral range). The ones 
about patient included age, sex, place of living. Extent 
of exposure to X-Ray through radiography, number of 
visits to hospital and follow ups. The primary 
symptoms included drooling, dysphagia, respiratory 
distress, vomiting, digestive bleeding, coughing, 
hoarseness, abdominal pain and orophageal irritation.  

By referring to the patient’s records the items 
were checked. The collected data was analyzed with 
SPSS software version 16, descriptive statistics 
(frequency, percentage, mean and standard deviation) 
and chi-square test. The mucosal lesions of patients 
who had undergone Endoscopy were categorized 
according to ZARGE: grade zero normal mucosa, 
mucosal edema, and hyperemia were considered as 
G1a, also surface laceration and with membrane 
bleeding as G2a. Findings from G2a along with deep 
or G2b sigmoidal ulceration and multiple ulceration 
were assigned as G3a necrosis and G3b necrosis. 
Materials divided into the two groups of acid and 
alkaline based on their effects on digestive tract. 
Among these pipe opener as a strong kind of alkaline 
cause the most damage to the alimentary tube while 
dishwasher liquid, thinner and bleach caused the least 
damage as weaker chemicals.  

Patients with no or slight G1 esophageal 
lesions were discharged from hospital after having 
received primary care and being under supervision for 
several hours. Patients with G2a and more severe cases 
were hospitalized to be treated. All patients with G2a 
and G3b got dilation every time they referred to 
hospital. Statistical findings were determined as 
relative frequency of multiple variables such as age, 
sex, type of burning material, form of ingested 
chemical, the degree of esophagus tissue burning, 
place of living. Number of referring to hospital, chest 
and abdominal radiograph. The mean of quantitative 
variables were determined.  
 
3. Results  

62.8% of 78 patients were boys and the rest 
were girls. The mean age was 3.01± 2.6. The youngest 
one was 2 months and the oldest was 16. 71.8% were 
citizens and the rest were rural. Pipe opener chemicals 
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are used to open sinkholes and clean air conditioners. 
48 patients (61.5%) were poisoned with opener 
chemicals (strong alkaline), 18 patients(23.1%) with 
thinner, 11 patients (14.1%) with bleach and only one 
(1.3%) with dishwasher  liquid ( weak acid). 60.3% of 
the burning materials or chemicals were solid, 37.2% 
liquids, 2.6% crystal. Vomiting, drooling, oral 
irritation, abdominal pain, respiratory distress, frequent 
cough and loss of consciousness were most typical 
clinical symptoms. 25.6% of patients had not 
undergone chest and abdominal radiography. 74.4% 

had a radiograph for every time they had referred to 
hospital. Estimating the degree of burning, 46.2% were 
diagnosed as normal, 25.6% as G1 and 28.2% as G2a 
and more. 67.4% were hospitalized once, 27.2% 
between 2-8 times and 3.4% between 13-47 times. 

Based on the finding on the table 1, Results of 
chi-square test indicates a significant relationship 
between type of burning material and degree of 
burning (P=0.03) in the way that the stronger burning 
material, the greater the degree of burning. 
 

 
Table 1. Frequency and percent of burning based on the ingested burning material 

 Normal G1 G2a G2b G3a G3b 
Pipe opener 12(25%) 14(29.2%) 10(20.8%) 5(10.4%) 1(2.1%) 6(12.5%) 
Bleach 9(81.8%) 2(18.2%) 0(0%) 0(0%) 0(0%) 0(0%) 
Thinner 14(77.8%) 4(22.2%) 0(0%) 0(0%) 0(0%) 0(0%) 
Dish wash 
liquid  

1(100%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Chi-square 
result 

 P=0.031  df=15  X2=26.78 

 
4. Discussions  

Chemicals which are used as household 
components are accidentally at children`s access due to 
the parents` inattention. Such detergents toxin to some 
extent (16, 26). The damage to digestive tract because 
of accidental chemical ingestion is emergency 
worldwide (27). Compact detergents cause acidosis, 
incompetence of nervous system, lung diseases and 
damage to liver and kidney (26). Chemicals are 
divided into two major groups: Acid and alkaline. 
Alkaline penetrates deep tissues an can irritate full 
thickness of esophagus due to the liquefying necrosis 
and mixing with cell wall lipid (1,2,27-30). The extent 
of damage to esophagus depends on the quantity, 
thickness, exposure to the chemical and secondary 
infections. The most common chemical ingested by 
children was alkaline (cleanser) in this study and other 
studies (32-34). Esophagoendoscopy that is done 
during the first 48 hours is very important in 
identifying the degree of damage to mucosa and 
treatment protocol (35-37). Similar studies were 
carried out in Turkey and Egypt which detect that the 
poisoning was more frequent in boys than girls and 
they were mostly 4 years of age(38-39). Statistical 
numbers of poisoning which chemical ingestion in 
developed countries are lower than developing 
countries (40). In an attempt to identify the degree of 
burning, 46.2% of patients had normal esophagus 
while 53.8% had abnormal results from endoscopy 
(G3b, G3a G2b). In similar study in U.S.A 82% of 
patients had normal or G1 burning, 18% G2 and no 
cases of G3 were reported. The study results are 
significantly lower than that of this study. Having no 
restriction or laws for manufacturing and selling strong 
household chemicals and detergents in developing 

countries could account for such a difference in 
findings of these two studies. Most of the patients, who 
developed esophagostenosis in this study, had digested 
strong alkaline (pipe opener). Identifying the extent of 
damage due to direct contact with chemicals along 
with exposure to X-Ray for every visit at hospital was 
under research in this study. Patients who referred to 
hospital frequently due esophagostenosis were more 
probable to develop chest and abdominal consortium 
because of too much exposure to X-Ray. Clinical 
manifestations of damages due to accidental ingestion 
of chemicals have a significant role in predicting the 
range and depth of esophageal injury (32, 41-43). 
While other studies recommend endoscopy only for 
patients with clinical symptom  

It seem easy prevent ingestion burning and 
keep children more safe. Health ministry should give 
explicit direction to keep burning material out of rich 
of children, for family, factories, health care personnel 
and vender. There also some low should be added to 
constitution, by parliament to force producer moderate 
and modify PH, concentration and so provide 
sufficient information on production label. House and 
its furniture and air conditioner also should be cleaned 
by specific companies, as limitation of powerful 
detergent purchasing and usage. Broadcast 
corporations (TV, radio and magazine) could play 
essential role to inform people how to contract against 
toxicity. Performing above-mentioned would help to 
decrease whether governmental or personal 
recompense due to the burning materials.  
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Abstract: An efficient and simple protocol for shoot organogenesis and plant regeneration from the stem internodes 
of Polygonum tinctorium was developed. The stem internodes were cultured on media containing different 
concentrations of cytokinins. Thereafter, the optimum concentration of cytokinin was selected and supplemented 
with various concentrations of auxins, to determine the potential regeneration capacity and shoot growth from 
excised stem internodes. Of the cytokinins, 6-benzylaminopurine exhibited the highest efficiency for shoot 
initiation, followed by zeatin, kinetin, and 1-phenyl-3-(1, 2, 3-thiadiazol-5-yl)-urea. In this study, 2.0 mg/L of 6-
benzylaminopurine was highly effective for shoot initiation, in terms of regeneration efficiency, shoot number, and 
shoot length. Among the cytokinin/auxin combinations, 2.0 mg/L of 6-benzylaminopurine with 0.5 mg/L indole-3-
butyric acid provided the optimal conditions for yielding the highest number of shoots (5.6) per explant, greatest 
shoot length (19.8 mm), and the highest regeneration rate (98%). The protocol developed here is potentially useful 
for studying the in vitro organogenesis of P. tinctorium. 
[Thwe AA, Chae SC, Park SU. In Vitro Shoot Regeneration from Stem Internodes of Polygonum tinctorium. 
Life Sci J 2012;9(4):2059-2062] (ISSN:1097-8135). http://www.lifesciencesite.com. 308 
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1. Introduction 

Polygonum tinctorium, which is commonly 
known as subtropical indigo, is an herbaceous annual 
plant belonging to the family Polygonaceae (Angelini 
et al., 2004). The indigo plant has been regularly used 
as an important source of dye, due to the beautiful blue 
color that is produces (Jang et al., 2012; Gilbert et al., 
2004). The indigo plant has various pharmacological 
and medicinal properties, exhibiting antianaphylactic, 
antibacterial, antiviral, anti-inflammatory, cytotoxic, 
and apoptotic actions (Kim et al., 1998; Ishihara et al., 
2000; Kataoka et al., 2001; Zhong et al., 2005). 
Moreover, anti-tumor and anti-oxidative activities 
have been identified in ethyl acetate extracts of this 
plant. According to observations, the anti-tumor and 
anti-leukemia activities are attributable to tryptanthrin, 
whereas the anti-oxidative activity has been attributed 
to gallic acid and caffeic acid, which are also present 
in ethyl extracts of the indigo plant (Kimoto et al., 
2001; Koya-Miyata et al., 2001; Honda et al., 1980). 

It is possible to propagate indigo plants from 
seeds in the natural environment. However, this 
method requires time, with scarification (i.e., 
breaching the seed coat by mechanical, thermal, or 
microbial techniques) sometimes being necessary 
because of the plant’s hard seed coat. Therefore, in 
vitro propagation and regeneration has been developed 
for the effective use of in vitro grown plants that are 
used for many purposes in molecular biology. Plant 
tissue culture is the in vitro culture of plant cells, 

tissues, and organs, and this process may regenerate 
the whole plant in the culture medium. This technique 
serves an important tool for both basic and applied 
studies, as well as in the commercial production of 
economically important crops (Chandra et al., 2010; 
Debnath et al., 2006; Thorpe, 2007). The technique 
also provides an effective means for studying the rapid 
propagation of plants, because of advantages such as a 
large propagation coefficient, short reproductive cycle, 
and year-round production and supply (Nge et al., 
2006). An efficient technique for the regeneration of 
plant parts via tissue culture is therefore critical for 
multiple micropagation (i.e., rapidly multiplying stock) 
and genetic transformation. In this study, we 
developed an efficient method for the regeneration of 
P. tinctorium plants by using different quantities and 
combinations of plant hormones. 
2. Experimental Procedures 
Seed Sterilization and Germination 

Seeds of P. tinctorium were procured from 
the experimental farm of Chungnam National 
University (Daejeon, Korea). The seeds were 
disinfected with 70% (v/v) ethanol for 30 s and 4.5% 
(v/v) sodium hypochlorite aqueous solution, together 
with a few drops of Tween 20 for 15 min. 
Subsequently, the seeds were thoroughly rinsed with 
sterilized distilled water under aseptic conditions, and 
then cultured on a solid basal medium for germination. 
The basal medium consisted of Murashige and Skoog 
(MS, Murashige and Skoog, 1962) salt and vitamins 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2060 

 

supplemented with 3% sucrose, and solidified with 
0.7% (w/v) plant agar. The medium was adjusted to 
pH 5.8 before adding the plant agar, and was then 
sterilized by autoclaving at 121°C for 20 min. Ten 
seeds were placed on each Petri dish, and these were 
placed in a growth chamber at 25 ± 1°C under standard 
cool white fluorescent tubes with a flux rate of 35 
µmol s-1 m-2 and 16-h photoperiod. The seeds 
germinated within 1 week of culture, and the seedlings 
were then transferred to a Magenta box containing the 
same MS solid medium, and cultured for 3 weeks for 
the establishment of plant material. 
In Vitro Plant Regeneration 

Stem segments of P. tinctorium, 
approximately 2.0 cm in length, and each including 
one internode, were aseptically cut from plants grown 
in vitro. The explants were cultured on 50 mL of the 
respective medium in a Magenta box. For shoot 
regeneration from stem internodes, the MS medium 
was supplemented with 0, 0.1, 0.5, 1, 2, or 4 mg/L 
BAP (6-benzylaminopurine), kinetin (N6-
furfuryladenine), TDZ (1-phenyl-3-(1,2,3-thiadiazol-5-
yl) urea; thidiazuron), and zeatin. To improve shoot 
regeneration, the medium was optimized by testing the 
effect of different concentrations of 0, 0.1, 0.5, and 1.0 
mg/L IAA (indole-3-acetic acid), IBA (indole-3-
butyric acid), and NAA (α-naphthalene acetic acid) in 
combination with 2 mg/L of BAP on shoot formation 
and growth. Plant hormones were purchased from 
Sigma Chemical Corporation (St. Louis, MO, USA). 
Cultures were maintained at 25 ± 1°C in a growth 
chamber with a 16-h photoperiod under standard cool 
white fluorescent tubes (35 µmol s-1 m-2) for 5 weeks. 
Rooting of Regenerated Shoots  

Regenerated shoots (~2.0 cm long) were 
placed in MS medium for root induction. The medium 
was solidified with 8 g/L of plant agar and dispensed 
at 50 mL per culture vessel, with 4 shoots being 
cultured in each culture vessel. Regenerated shoots 
were incubated at 25 ± 1°C in a growth chamber with a 
16-h photoperiod under standard cool white 
fluorescent tubes (35 µmol s-1 m-2) for 4 weeks. After 4 
weeks of culture, the rooted plants were washed with 
sterile water to remove plant agar, transferred to pots 
containing autoclaved vermiculite, and covered with 
polyethylene bags for 1 week to maintain high 
humidity. The plants were then transferred to soil, and 
maintained in a growth chamber with a 16-h 
photoperiod, and a night/day temperature of 18–20°C 
for 2 weeks. These hardened plants were then 
transferred to the greenhouse for further use.  
Statistical Analysis  

The experimental data derived from the 50 
tested stem internodes were expressed as the mean ± 
standard deviation.  
3. Results and Discussion 

Effect of Cytokinins on Shoot Growth 
The rapid development of in vitro shoot 

regeneration from the stem internodes of P. tinctorium 
was investigated. The efficiency of shoot regeneration, 
shoot number, and shoot length were determined by 
using MS basal medium supplemented with different 
concentrations of cytokinins. Shoot development was 
successful under all cytokinin regimes. Increased shoot 
regeneration was observed with increasing 
concentrations of BAP, kinetin, and zeatin from 0.1 to 
2.0 mg/L for all measured parameters. However, shoot 
regeneration decreased significantly when these 
cytokinin concentrations were raised to 4 mg/L (Table 
1). The trend for TDZ was slightly different compared 
to the other cytokinin groups. This hormone produced 
a gradual increase in shoot organogenesis up to 1.0 
mg/L of TDZ concentration, and decreased beyond 
this. At a concentration of 2.0 mg/L, BAP produced 
the highest frequency of shoot formation (96%), the 
maximum number of adventitious shoots (5.2) per 
explant, and the longest shoot lengths (18.8 mm), 
compared to all other concentrations of BAP and 
compared to the other cytokinins used in this study.  

The plant hormone, BAP, has also been found 
to be the most effective hormone for shoot 
organogenesis in other plants, such as Nicotiana 
tobacum (Marcotrigiano, 1986) and Cucumis melo 
(Marta and Andrés, 2009). Eckardt (2003) reported 
that cytokinin deficiency causes a major decline in 
shoot development, consequently leading to dwarfism, 
late flowering plants, enhanced root growth, and 
changes in reproductive development. Furthermore, 
cytokinins are required in plant tissues to maintain 
both cell division and leaf primordium formation. 
Therefore, cytokinins are considered important 
hormones for plant growth. 
Shoot Promotion by Auxins in Combination with 
Cytokinin 

Previously cultured P. tinctorium stem 
internodes were grown for 5 weeks on MS basal 
medium containing 2.0 mg/L BAP supplemented with 
various concentrations (0,0.1,0.5, and 1.0 mg/L) of 
different auxins (IAA, IBA, and NAA) to evaluate 
shoot regeneration and multiplication of stem 
internodes. Among the treatments, 0.5 mg/L IAA and 
0.5 mg/L IBA in combination with cytokinin (BAP 2.0 
mg/L) produced more shoots from the explant 
compared to the control (cytokinin alone). At all 
concentrations of auxins, NAA exhibited a negative 
response with the cytokinin combination (Table 2). As 
NAA concentration increased from 0.1 to 1.0 mg/L, it 
caused a decreasing trend in shoot growth. Moreover, 
the lowest regeneration efficiency, shoot number (3.6 
shoots per explant), and shortest shoot length (13.2 
mm) were observed at 1.0 mg/L NAA compared to all 
other auxin treatments.  
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Table 1. Effect of different concentrations of cytokinins on the shoot regeneration of stem internode explant cultures 
of Polygonum tinctorium after being grown for 5 weeks on MS medium 

Cytokinins (mg/L) Regeneration (%) Shoot no. per explant Shoot length (mm) 
BAP 0.1 72 2.4 ± 0.1 13.0 ± 0.07 
 0.5 84 4.2 ± 0.3 14.6 ± 0.09 
 1 94 4.8 ± 0.3 18.0 ± 0.10 
 2 96 5.2 ± 0.2 18.8 ± 0.08 
  4 81 2.4 ± 0.1 16.0 ± 0.07 
Kinetin 0.1 74 2.0 ± 0.2 12.4 ± 0.05 
 0.5 79 3.6 ± 0.1 13.4 ± 0.05 
 1 84 4.0 ± 0.2 17.0 ± 0.07 
 2 89 4.2 ± 0.3 16.0 ± 0.12 
  4 85 2.0 ± 0.2 12.6 ± 0.09 
TDZ 0.1 68 1.8 ± 0.1 11.8 ± 0.08 
 0.5 75 2.6 ± 0.1 13.4 ± 0.15 
 1 89 2.8 ± 0.3 17.4 ± 0.09 
 2 75 2.4 ± 0.1 17.6 ± 0.05 
  4 53 1.6 ± 0.1 14.2 ± 0.08 
Zeatin 0.1 76 1.4 ± 0.1 12.4 ± 0.05 
 0.5 85 2.4 ± 0.1 13.2 ± 0.08 
 1 88 3.4 ± 0.3 16.4 ± 0.09 
 2 92 4.6 ± 0.1 18.4 ± 0.05 
  4 79 3.6 ± 0.1 16.2 ± 0.08 

 
Table 2. Effect of different concentrations of auxins on the shoot regeneration of stem internode explant cultures of 
Polygonum tinctorium after being grown for 5 weeks on shoot regeneration medium (MS medium with 2 mg/L 
BAP) 

Auxins (mg/L) Regeneration (%) Shoot no. per explant Shoot length (mm) 
Control 0.0 96 5.2 ± 0.2 18.8 ± 0.08 
IAA 0.1 95 5.0 ± 0.4 17.8 ± 0.08 
 0.5 96 5.4 ± 0.3 18.2 ± 0.08 
  1 97 5.0 ± 0.1 17.4 ± 0.05 
IBA 0.1 97 4.8 ± 0.2 18.4 ± 0.11 
 0.5 98 5.6 ± 0.1 19.8 ± 0.10 
  1 96 5.2 ± 0.1 17.0 ± 0.12 
NAA 0.1 95 5.2 ± 0.2 18.0 ± 0.12 
 0.5 93 5.0 ± 0.1 15.6 ± 0.09 
  1 86 3.6 ± 0.1 13.2 ± 0.08 

 
Therefore, NAA did not enhance shoot 

growth in this study. Overall, the highest number of  
shoots (5.6 shoots per explant), longest shoot length 
(19.8 mm), and the best regeneration efficiency (98%) 
were obtained from 0.5 mg/L IBA in combination with 
2.0 mg/L BAP. 

In this study, BAP and IBA played an 
important role in the shoot regeneration of P. 
tinctorium. It is well known that cytokinins stimulate 
plant cell division and contribute to the release of 
lateral bud dormancy, induction of adventitious bud 
formation, growth of lateral buds, and cell cycle 
control. In comparison, auxins exert a strong influence 
on the initiation of cell division, meristem organization 
giving rise to un-organized tissue (callus) or defined 
organs (shoots), cell expansion, cell wall acidification, 
apical dominance, promotion of vascular 
differentiation, and root formation (Gaspar et al.,  

 
1996). Therefore, manipulation of the exogenous 
cytokinin:auxin balance might influence the pattern of 
plant development, thus facilitating the development of 
an organogenic program (Gaspar et al., 2003). 
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Abstract: In order to study the response of maize genotypes against the application of peat based liquid humic 
fertilizer. The Experiment was conducted as Split Plot in the form of randomized complete block design with three 
replications. The main factor included two conditions (with the application of humic fertilizer; without humic 
fertilizer) and the sub factor included 6 maize genotypes. Considering the compound ANOVA results in studied 
traits, it was observed that there is a significant difference between all traits at probability level of 1% in 
experimental conditions. Results indicate that among studied genotypes Golden West with a mean of 19.80 ton per 
hectare had the highest biological yield and OS 499 genotype with a mean of 14.56 ton per hectare had the lowest 
biological yield. According to data, it can be suggested that applying humic fertilizer based on peat had good effects 
on studied traits.  
 [Ali Mohammadpour Khanghah, Yousef Alaei, Seyed Sajjad Moosavi, Maryam Jafari and Elena Khabiri. A 
Study on the Relation between Yield and Some Maize Genotypes Traits in the Presence of Humic Liquid 
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Introduction: 

Maize (Zea mays L.) is C4 plant in terms of 
photosynthesis and has a better growth in tropical and 
subtropical(Emam, 2008) areas and native regions of 
South and Central America(Khodabandeh, 1998). The 
maize role in providing seeds, forage and livestock feed 
and its industrial use has increased the importance of the 
product in Iran. Hence, by implementing programs to 
increase maize seed production during recent years, this 
crop has quickly grown in cultivation, production and 
performance(Cakir, 2004). 

Humic substances (HS) are the components of 
organic decomposition and they are the natural organic 
compounds which comprise 50 to 90 % of the organic 
matter of peat, lignites and sapropels, as well as of the 
non- living organic matter of soil and water ecosystems. 
These substances are the source of the humates used in 
agriculture. According to the classical definition, HS are 
“a general category of naturally occurring 
heterogeneous organic substances that can generally be 
characterized as being yellow to black color with high 
molecular weight and they are refractory” (Kulikova et 
al. 2005). Yang et al(2004) has stated that the humic 
materials can affect physiological processes of plant 

growth directly and indirectly. Their direct effects 
include increase in cell membrane permeability, 
respiration, nucleic acid biosynthesis, ion uptake, 
enzyme activity and sub-enzyme activity. The 
biological activity of HS encompasses all activities of 
HS in regulating plant biochemical and physiological 
processes, irrespective of their stimulatory or inhibitory 
roles. Soil organic matter is one of the important indices 
of soil fertility, since it interacts with many other 
components of the soil. Soil organic matter is a key 
component of land ecosystems and it is associated with 
the basic ecosystem processes for yield and 
structure(Pizzeghello et al, 2001). In spite of numerous 
studies on the biological effects of HS, the mechanism 
of their action remains unclear4. However, farmers use 
humates to accelerate seed germination and improve 
rhizome growth. These materials are able to stimulate 
oxygen transport, accelerate respiration and promote 
efficient utilization of nutrient by plants(Islam et al. 
2005). Nevertheless, humic acid in proper 
concentrations can enhance plant and root 
growth(Bacilio et al. 2003). Presence of HS is important 
during all stages of plants’ development but particularly 
vital in the early stages. That is why the pre-planting 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

2064 
 

treatment of seeds is very important. Even before 
germination begins, vital forces are awakened, and the 
immune system is stimulated(Levinsky, 2009). 
Numerous researches have demonstrated conclusively 
that HS have significant impacts on the soil structure 
and plant growth(Fong et al. 2007). 

A proper method for identifying effective traits 
on yield is determination of the simple correlation 
between those traits and yield. Traits which are not in a 
significant relation with yield do not have practical 
application in modification programs(Wallace et al. 
1972). 
Correlation analysis provides the information of 
interrelationship of important plant characters and also 
leads to a directional model for direct and/or indirect 
improvement in grain yield. Although direct selection 
for various parameters could be misleading, indirect 
selection via related parameters with high heritability 
might be more effective than direct selection(Shahryari 
and Mollasadeghi, 2011). 

Shahryari(2010) expressed that a biometric 
procedure such as Path analysis leads us to 
understanding of the genetic association of traits and 
their contribution to yield. Comparison of path 
coefficients in two different conditions of that study 
revealed there were more complex relations between 
characters at presence of potassium humate. And 
cumulative effects (significantly direct and indirect 
effects) of traits caused increase in yield.  
The following research tries to compare the humic 
liquid fertilizer based on peat effects on biological yield 
and some yield components in six maize genotypes in 
Ardabil region. 
 

 
Materials and Method: 
 

In order to study the response of maize 
genotypes against the application of peat base liquid 
humic fertilizer (Table 1), an experiment was conducted 
at experimental field of Islamic Azad University, Ardabil 

Branch (5 km west of Ardabil City). The Region has a 
semiarid and cold climate, where the temperature during 
winter season usually drops below zero. This region is 
located 1350 m above the sea level with longitude and 
latitude being 48.2˚ eastern and 38.15˚ northern, 
respectively. Average annual minimum and maximum 
temperatures are -1.98 and 15.18˚C respectively; whereas 
maximum absolute temperature is 21.8 ˚C; and mean 
annual precipitation has been reported to be 310.9 mm. 
The soil of the field was alluvial clay with a pH ranging 
from 7.8-8.2.  

Vegetative material included 6 maize genotypes 
prepared from Agriculture and Natural Resources 
Research Center of Ardabil Province. The Experiment 
was conducted as Split Plot in the form of randomized 
complete block design with three replications. The main 
factor included two conditions (by application of humic 
fertilizer; without humic fertilizer) and the sub factor 
included 6 maize genotypes (ZP677, Golden west, 
OS499, ZP434, Ns540 and Single Cross 704). Each 
experimental plot included 3, 320 cm long rows recurring 
80 cm from each other containing plants recurring at 
20cm distance. Pretreatment of seeds were done on the 
basis of 220 mL per 10 L of water to be applied for 1 ton 
of seeds. 

Weed-fighting was done both mechanically 
and manually during all growth stages. Liquid humic 
fertilizer was prepared and applied based on 400 mL per 
50 L of water for 1 hectare of maize plantation. The 
prepared solution was sprayed upon the aerial part of 
the plants during 4-5th leaf stage, appearance of 
reproductive organs, flowering and grain filling stages. 
All the samples were taken randomly from competitive 
plants at middle rows.  
Studied traits included Length of ear at the harvesting 
time, number of grains per ear, grain weight per ear, 
grain weight, ear dry weight and biological yield.  
Analysis of variance of data and mean comparison of 
them was done using MSTATC, SPSS and Minitab 
programs. Mean comparison was done using Duncan's 
Multiple Range Test, at 5% probability level.  
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Table 1. Compounds of liquid humic fertilizer based on peat 

Parameter 
name 

Dry 
residue 
(%) 

pH 
 

Total 
nitrogen 
(mg/l) 

Phosphorus 
(mg/l) 

Potassium 
(mg/l) 

Nitrate 
nitrogen 
(mg/l) 

amounts 56.304 10.08 1318 97 10845 78.81 
 

Parameter 
name 

Total 
carbon 
(g/l) 

Humic 
acids 
carbon 
(g/l) 

Humic 
acids 
(g/l) 

Fulvic acids 
carbon 
(g/l) 

Fulvic 
acids 
(g/l) 

Sum of 
humic and 
fulvic acids 
(g/l) 

amounts 21.69 17.68 33.23 4.01 9.02 42.25 
 

 

 
Results and Discussion 

Considering the compound ANOVA results 
(Table 1) in studied traits, it was observed that there is a 
significant difference between all traits at probability 
level of 1% in experimental conditions. Also, there was 
a significant difference between studied genotypes 
based on all evaluated traits at probability level of 1%. 
This indicates that the genetic diversity between 
genotypes to choose the desired traits. Also genotype 
effect × experimental conditions in biologic yield terms 
were significant at probability level of 5% and other 
traits were significant at probability level of 1%. 
According to Shahryari et al(2009) this means that 
under study genotypes had the same responses to 
potassium humate. 

According to data mean, which compare 
(Table 2) the studied genotypes, NS 540 genotype with 
a mean of 21.12 cm had the highest ear at the harvesting 
time while OS 499 genotype with a mean of 18.57 cm 
had the lowest length of ear. ZP 677 and Single Cross 
704 genotypes formed a group and showed no 
differences in the studied traits. Based on number of 
grains in ear, ZP 677 genotype with a mean of 420.50 
was the highest and OS 499 with a mean of 303 was the 
lowest. Golden West and NS 540 genotypes formed one 
group and showed no differences in the studied traits. 
ZP 677 genotype with a mean of 48.97gr had the 
highest grain weight per ear and NS 540 genotype with 
a mean of 34.57 gr had the lowest weight per ear. OS 
499, ZP 434, Golden West, Single Cross 704 and NS 
540 genotypes formed a group and showed no 
differences in the studied grain weight per ear. Based on 
grain weight among the studied genotypes, ZP 434 with 
a mean of 159.41 gr was the best genotype and Single 
Cross 704 genotype with a mean of 101.65 gr was the 
lowest studied genotype. ZP 677 ad Golden West and 
also OS 499 and NS 540 genotypes formed a groups 
and showed no differences in the studied traits. Based 
on ear dry weigh, ZP 677 with a mean of 132.48 gr was 
the best genotype and OS 499 genotype with a mean of 

92.97gr was the lightest. ZP 434, Single Cross 704 and 
NS 540 genotypes formed a group and showed no 
differences in the studied traits. Golden West with a 
mean of 19.80 ton per hectare had the highest biological 
yield and OS 499 genotype with a mean of 14.56 ton 
per hectare had the lowest biological yield. ZP 434, 
Single Cross 704 and NS 540genotypes formed a group 
and showed no differences in the studied traits. 

Shahryari and Shamsi (2009) reported that 
potassium humate increased the rate of biological yield 
of wheat from 3.26 to 3.72 gr/plant; but it had not effect 
on harvest index. Also they found that uses of 
potassium humate increased grain yield. 
Results mean comparison (Table 1) in experimental 
conditions suggested that applying humic fertilizer 
based on peat had good effects on studied traits.  

Ayas and Gulser (2005) reported that humic 
acid caused to increase growth and height and 
subsequently increase biological yield through 
increasing nitrogen content of the plant. It has been 
reported that application of humic acid in nutritional 
solution led to increased content of nitrogen within 
aerial parts and growth of shoots and root of maize(Tan, 
2003). In another investigation, the application of humic 
acid led to increased phosphorus and nitrogen content of 
bent grass plant and increased the accumulation of dry 
materials(Mackowiak et al. 2001). Humic acid leads to 
increased plant yield through positive physiological 
effects such as impact on metabolism of plant cells and, 
increasing the concentration of leaf chlorophyll(Naderi 
et al. 2002). Also, spraying humic acid on wheat crop 
increased its yield by 24%(Delfine et al. 2002). 
Simple correlation coefficients between various traits 
without humic fertilizer application are presented in 
Table 3. In these conditions, the relation between dry 
ear weight and Length of ear at the harvesting time was 
positively significant at probability level of 1% 
(r=0.923) and the relation between dry ear weight and 
number of grains in ear was positive significant at 
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probability level of 5% (r=0.816). Other traits 
correlation coefficients are presented in Table 3.  

Shahryari and Mollasadeghi(2011) reported 
that all possible correlations were worked out to 
determine the relationship between harvest index with 
economic yield and biological yield separately in four 
studied experimental conditions. 

Correlation between economic and biological 
yield was positively significant for all of four irrigation 
and humate levels. Thus, there is a linear relationship 
between these traits. Also, there was positively 
significant linear relationship between economic yield 
and harvest index for well-watered and drought stress+ 
humic fertilizer levels while no correlation was 
observed among them in the other two conditions.  

Correlation of biological yield and harvest 
index was negatively significant for well 
watered+humic fertilizer. But relationships between 
these characters did not have a linear correlation for 
other conditions. 

Simple correlation coefficients between 
various traits with humic fertilizer application are 
presented in Table 4. In these conditions, the relation 
between dry ear weight and Length of ear at the 
harvesting time and number of grains in ear was 
positive significant at probability level of 5%. Also, the 
relation between grains weight in ear and number of 
grains in ear was positive significant at probability level 
of 5% (r=0.844). 

Shahryari (2010) reported that seed weight per 
spike had the most effect on yield increase with direct 
effect (r = 0.576) at presence of potassium humate. 
After that spike length (r = 0.337), biomass (r = 0.254) 
and seed number per spike (r = 0.175) had total 
correlation effects on increasing of grain yield. 

 
Conclusion  

Results of this experiment indicated that the 
application of liquid humic fertilizer can positively 
affect the maize biological yield and some agronomic 
traits related to it. These desirable effects can be a 
consequence of its effect on the physiology of the 
maize. In general, application of humic acid can lessen 
the need for using chemical fertilizers and subsequently 
reduce environmental pollution, and it is also cost 
effective since the desired target is achieved by using 
less amount of it. Finally, it can be suggested that 
application of humic fertilizer not only increases the 
yield of maize, but also can play a significant role in 
achieving the goals of sustainable agriculture. 
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Table 1. Combined Analysis of variance of evaluated traits under various experimental conditions for 6 maize genotypes. 

Source of Variations df 

Mean Square 
Length of 
ear at the 
harvesting 
time 

Number of 
grains per 
ear 

Grain 
weight per 
ear 

Grain 
weight 

Ear dry 
weight 

Biological 
yield 

Replication 2 2.70 90.58 2.18 143.09 32.88 20.98 
Experimental 
conditions (E.C.) 1 95.58** 156025.00** 2086.21** 24666.79** 14733.11** 318.03** 

Error 1 2 0.96 22.75 4.38 3.21 5.91 3.75 
Genotype (G) 5 5.17** 10089.60** 172.74** 2407.44** 1114.95** 23.27** 

G × E. C. 5 6.73** 10192.33** 112.58** 1336.44** 725.04** 14.02* 

Error 2 20 0.76 956.13 21.18 30.97 63.37 5.09 
CV (%)  4.38 8.59 11.97 4.53 7.04 12.74 
* and **: Significant at p < 0.05 and  < 0.01, respectively 
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Table 2. Mean comparison of Studied traits of maize genotypes 

Characters 

Genotypes Biological yield 
(ton\h) 

Ear dry 
weight(gr) 

Grain 
weight(gr) 

Grain 
weight 
per 
ear(gr) 

Number of 
grains per 
ear 

Length of 
ear at the 
harvesting 
time(cm) 

14.56 c 92.97 d 112.60 c 35.26 b 303.00 d 18.57 d OS 499 
16.34 bc 132.48 a 123.95 b 48.97 a 420.50 a 20.34 ab ZP 677 
19.80 a 102.69 c 126.82 b 38.77 b 359.50 bc 19.00 cd Golden West 
18.98 ab 115.75 b 159.41 a 36.15 b 334.50 cd 19.93 bc ZP 434 
18.97 ab 117.54 b 101.65 d 36.83 b 388.50 ab 20.17 ab Single Cross 704 
17.63 ab 116.76 b 112.95 c 34.57 b 354.00 bc 21.12 a NS 540 

Differences between averages of each column which have common characters are not significant at 
probability level of 5%. 

 
 
 
Table 3. Simple correlation coefficients between traits for maize genotypes at absence of humic fertilizer 

Giological 
yield 

Ear dry 
weight 

Grain 
weight 

Grain 
weight 
per ear 

Number 
of 
grains 
per ear 

Length of 
ear at the 
harvesting 
time 

 

     1 Length of ear at the 
harvesting time 

    1 0.666 Number of grains per ear 

   1 0.692 -0.038 Grain weight per ear 

  1 0.336 -0.350 -0.757 Grain weight 
 1 -0.027 0.816* 0.923** 0.481  Eardry weight 

1 0.239 -0.665 0.102 0.578 0.578 Biological yield 
* and **: Significant at p < 0.05 and  < 0.01, respectively 

 
 
Table 4. Simple correlation coefficients between traits for maize genotypes at presence of humic fertilizer 
 

Biological 
yield 

Ear dry 
weight 

Grain 
weight 

Grain 
weight per 
ear 

Number 
of grains 
per ear 

Length of ear 
at the 
harvesting 
time 

 

     1 Length of ear at the harvesting time 

    1 0.726 Number of grains per ear 

   1 0.844* 0.521 Grain weight per ear 

  1 -0.369 -0.403 -0.003 Grain weight 

 1 -0.084 0.704 0.867* 0.915*  Ear dry weight 

1 0.101 0.499 -0.355 0.031 0.034 Biological yield 
* and **: Significant at p < 0.05 and  < 0.01, respectively 
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Figure 1. Effect of the usage of humic fertilizer derived from peat on measured traits of maize genotypes 
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Abstract: Liver is negatively affected by using of total parenteral nutrition (T) for long time. It has most recently 
been found that T is associated with recognizable loss of body weight when diuretic drug (TD) is used to minimize 
water retention. This has been maximally resolved when green tea was added to parsley extract (TPG). A negative 
role for T administrations on liver health statues included a remarkable histopathological subclinical disorder such as 
local monocular inflammatory and vaculations for application of T alone in addition to dissociation hemolysed 
RBCs, deposition of golden brown hemosidrine pigment, necrosis of hepatocytes with psychosis of the nuclei and 
necrosis of sporadic were recorded when TD used. These hepatic cells were partially or even totally recovered upon 
the intervention with natural extract. This additional extract was also relatively stronger in controlling blood sugar, 
blood cholesterol, Fe level in serum, liver enzymes, WBCs as well as RBC and kidney function whose reversely 
affected by T administration alone. In fact, this internal metabolic homeostatic role powered by the natural mixture 
of extract is an added bioingredient value could be attributed to the complementary action of a unique combination 
of polyphenols, flavones and vitamins provided by this mixture. In essence, the highly mutual biological intervention 
appeared for parsley is of important medical role, but the presence of tea solution has magnified its curing effect. 
Yet, it may concluded that T application cannot be improved using lasix except for water retention, but health 
complications, especially those of liver, can be avoided by an especial mixture of the natural preparation of parsley 
and green tea since, tea + parsley extract was an excellent dietary therapy recorded here. Further biological 
evaluation for T complication recorded for other organs using its effect on their histopathology will appear soon.  
[Ahmed; AIS; Fadl E. El-Deeb; Amal A. Abd Elbaky and Maha Mahmoud. Total Parenteral Nutrition, Metabolic 
Consequences, Liver Complication and Role of Some Natural Extracts. Life Sci J 2012;9(4):2070-2079] (ISSN: 
1097-8135). http://www.lifesciencesite.com. 310 
 
Keywords: Total parenteral nutrition, parsley, green tea, polyphenols. 
 
1. Introduction 

The concept of feeding patients entirely 
parenterally by injecting nutrient substances or fluids 
intravenously was advocated and attempted long 
before the successful practical development of total 
parenteral nutrition (T) four decades ago. Realization 
of this 400 year old seemingly fanciful dream 
initially required centuries of fundamental 
investigation coupled with basic technological 
advances and judicious clinical applications 
(Dudrick, 2009). Most clinicians in the 1950's were 
aware of the negative impact of starvation on 
morbidity, mortality, and outcomes, but only few 
understood the necessity for providing adequate 
nutritional support to malnourished patients if 
optimal clinical results were to be achieved. The 
prevailing dogma in the 1960's was that, “Feeding 
entirely by vein is impossible; even if it were 
possible, it would be impractical; and even if it were 
practical, it would be unaffordable.” Major 
challenges to the development of T included: (1) 
formulate complete parenteral nutrient solutions (did 
not exist), (2) concentrate substrate components to 5–
6 times isotonicity without precipitation (not easily  

 

 
done), (3) demonstrate utility and safety of long-term 
central venous catheterization (not looked upon with 
favor by the medical hierarchy), (4) demonstrate 
efficacy and safety of long-term infusion of 
hypertonic nutrient solutions (contrary to clinical 
practices at the time), (5) maintain asepsis and 
antisepsis throughout solution preparation and 
delivery (required a major culture change), and (6) 
anticipate, avoid, and correct metabolic imbalances 
or derangements (a monumental challenge and 
undertaking). This presentation recounts approaches 
to, and solution of, some of the daunting problems as 
really occurred in a comprehensive, concise and 
candid history of parental nutrition. (Dudrick, 2009). 
Practically, and in connection of some organ health, 
the influence of TPN was studied in 67 patients with 
severe acute pancreatitis having three or more 
criteria. Although TPN has been reported to not be of 
benefit in the progress and severity of the disease, it 
has found that the time T is started is important in 
influencing the course of the disease and in the 
development of local complications, as well as in the 
mortality rate. Patients whose TPN was started within 
the first 72 hours of the disease had a 23.6% 
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complication rate and 13% mortality, in comparison 
with patients whose TPN was started later in the 
course of the disease, who had a 95.6% complication 
rate and a mortality rate of 38% (Kalfarentzos et al., 
1991). The nutritional status of the patients during T 
administration of 28.4 days was maintained either 
steady or was improved, as assessed by nitrogen 
balance, serum levels of transferrin, and albumin. 
The administration of fat solution derangement in 
protein metabolism with the standard T solution in 
current use suggests that either a modification of 
amino acid composition or an increase in total energy 
to protein energy ratio in T solution may be necessary 
to obviate such a consequence either to prevent 
essential fatty acid deficiency or to provide part of 
the caloric requirements, was found to cause neither 
clinical nor laboratory worsening of the disease. All 
pancreatic fistulae that developed during the course 
of the disease spontaneously closed in patients 

receiving TPN without operation in a mean period of 
33.3 days, and all pseudocysts subsided in an average 
of 18.3 days. Those who died (overall mortality rate 
24%) had had uncontrollable sepsis, which resulted 
in hypercatabolism and multiple system organ failure 
(Kalfarentzos et al., 1991). Therefore, to assess the 
effect of (TPN) on macronutrient metabolism in 
obstructive jaundice, forty adult mongrel dogs were 
equally divided into four groups: group I (PO-
control) received sham ligation of common bile duct 
(CBDL) and was fed dog chow and water ad libitum; 
group II (PO-CBDL) underwent CBDL and was fed 
dog chow; group III (T-control) received sham 
CBDL and TPN ; and group IV (T-CBDL) 
underwent CBDL and received TPN. Blood 
chemistries, plasma amino acids and liver histologies 
were studied before (Day 1) and at the end (Day 14) 
of the experiment.  

 
Table (1): The chemistry and usage of T (Cited from Hayes et al. 2000). 

Nutrient  Amount  

Water (kg body wt/day) 30–40 mL 
Energy* (kg body wt/day): Medical patient 30 kcal 
Postoperative patient 30–45 kcal 
Hypercatabolic patient 45–60 kcal 
Amino acids (kg body wt/day): Medical patient 1.0 g 
Postoperative patient 2.0 g 
Hypercatabolic patient 3.0 g 
Minerals: Acetate/gluconate 90 mEq 
Calcium 15 mEq 
Chloride 130 mEq 
Chromium 15 μg 
Copper 1.5 mg 
Iodine 120 μg 
Magnesium 20 mEq 
Manganese 2 mg 
Phosphorus 300 mg 
Potassium 100 mEq 
Selenium SOME TRADE NAMES  100 μg 

Sodium 100 mEq 
Zinc 5 mg 
Vitamins : Ascorbic acid 100 mg 
Biotin 60 μg 
Cobalamin 5 μg 
Folate (folic acid) 400 μg 
Niacin some trade names niacorniaspanslo-niacin 40 mg 

Pantothenic acid 15 mg 
Pyridoxine 4 mg 
Riboflavin 3.6 mg 
Thiamin 3 mg 
Vitamin A 4000 IU 
Vitamin D 400 IU 
Vitamin E 15 mg 
Vitamin K 200 μg 
*Requirements for energy increase by 12% per 1° C of fever. 

 
A significant elevation of bilirubin and 

alkaline phosphatase was observed in dogs with 
CBDL. Blood glucose was not changed significantly 
in any group. Significant increases in triglyceride and 
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cholesterol were present in CBDL dogs. Significant 
differences in the concentrations of a few plasma 
amino acids, including an elevation of phenylalanine, 
were found in TPN dogs. A significant increase in 
aromatic amino acids (AAA) and a noticeable 
depression of the molar ratio of branched-chain 
amino acids (BCAA) to AAA was present in T-
CBDL dogs, as was a significant increase in blood 
ammonia. In the presence of obstructive jaundice, 
TPN does not significantly affect carbohydrate or 
lipid metabolism (Chuang et al., 1995). However, a 
derangement in protein metabolism with the standard 
T solution in current use suggests that either a 
modification of amino acid composition or an 
increase in total energy to protein energy ratio in T 
solution may be necessary to obviate such a 
consequence (Chuang et al., 1995). Amino acids, as 

mentioned before, are essential for enterocytes, but 
the luminal supply is compromised with changes in 
dietary intake. The importance of maintaining amino 
acid supply for intestinal mucosal cells is illustrated 
(Howard et al., 2004). Previously lipid emulsions 
were given separately but it is becoming more 
common for a "three-in-one" solution of glucose, 
proteins, and lipids to be administered (Rollins et al., 
1990 and Didier et al., 1998). In most hospitals, 
clinical pharmacists evaluate the patient's individual 
data and decide what T formula to be used. The use 
of standardized T is cost effective and may provide 
better control of serum electrolytes, e.g. in Tables 1 
and 2 (Hayes et al., 2000). Standardized solutions 
may also differ between developers (Howard et al., 
2004).  

 
 Table2. Examples of T solutions (after Hayes et al., 2000) 

Substance Normal patient High stress Fluid-restricted 

Amino acids 85 g 128 g 75 g 
Dextrose 250 g 350 g 250 g 
Lipids 100 g 100 g 50 g 
Na+ 150 mEq 155 mEq 80 mEq 
K+ 80 mEq 80 mEq 40 mEq 
Ca2+ 360 mg 360 mg 180 mg 
Mg2+ 240 mg 240 mg 120 mg 
Acetate 72 mEq 226 mEq 134 mEq 
Cl- 143 mEq 145 mEq 70 mEq 
P 310 mg 465 mg 233 mg 
MVI-12 10 mL 10 Ml 10 mL 
Trace elements 5 mL 5 mL 5 mL 

 
Still TPN is an important way of nutrition when 

no food is given by other injection routes (Kozier et 
al., 2004) and long-term TPN is occasionally used to 
treat people suffering the extended consequences of 
an accident, surgery, or digestive disorder. TPN has 
extended the life of children born with nonexistent or 
severely deformed organs. Surgically, the effect of 
preoperative TPN on morbidity and mortality was 
studied in medical records of discharged surgical 
patients. Nutrition parameters measured included 
serum albumin, total lymphocyte count, hemoglobin, 
weight, and percent weight loss. Major septic 
complications (MSC) considered were intra-
abdominal sepsis, wound dehiscence, septicemia, and 
pneumonia (Grimes et al., 1987). Other 
complications included respiratory failure, congestive 
heart failure, fistulas, urinary tract infection, shock, 
and death. The experimental group showed 
improvements after surgery in the nutritional 
parameters listed and had a lower incidence of 
morbidity and mortality. Although TPN is sometimes 
a must, Ahmed et al., (2009) stated that the TPN by it 
its slandered solution complication on rat’s main 
blood constituents is vital. In connection to liver 

health, a recent small-scale study at Children's 
Hospital Boston on the cause of liver failure suggests 
it may be due to a large difference in omega-6 to 
omega-3 ratio and some patients were able to recover 
from their condition  (Gura et al., 2006). Two related 
complications of TPN are venous thrombosis and 
rarely priapism TPN, in addition, increases the risk of 
acute cholecystitis due to complete abusage of 
gastrointestinal tract, which may result in bile stasis 
in the gallbladder. Other potential hepatobiliary 
dysfunctions include steatosis, steatohepatitis, 
cholestasis, and chole-lithiasis (Quigley et al., 1993). 
Such complications are suggested to be the main 
reason for mortality in people requiring long-term T, 
such as in short bowel syndrome (Vanderhoof and 
Langnas, 1997). Although TPN was considered to be 
a dangerous form of therapy, critical review of the 
data suggests that, in humans, TPN does not cause 
mucosal atrophy or increase bacterial translocation. 
Increased sepsis with TPN can be ascribed to 
overfeeding and the dangers of T-induced 
complications have been exaggerated. TPN is an 
equally effective alternative to enteral nutrition (EN) 
when a risk of malnutrition is present and EN is not 
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tolerated or when gut failure is present (Jeejeebhoy, 
2001). As a background, food in the intestine drives 
the enterohepatic circulation of bile components. To 
investigate whether parenteral or enteral delivery of 
nutrients alters serum and biliary lipids in critically ill 
patients in an intensive care unit (ICU), patients who 
had received ≥ 5 d of T were compared with those 
who had fasted for ≥5 d. Both groups were studied 
before and after 5 d of EN. Each patient served as his 
or her own control. Duodenal bile was analyzed for 
biliary lipid content and serum lipids were 
determined simultaneously. Duodenal bile samples 
from 18 healthy persons were served as controls. As 
a result, bile salt concentrations in all ICU patients 
were 17% of control values before EN and 34% of 
control values after 5 d of EN. Phospholipids 
concentrations were 12% of control before EN, but 
increased almost 4-fold after EN. Biliary cholesterol 
concentrations were 20% of control values before EN 
and did not improve afterward. No difference in bile 
composition was observed between fasted ICU 
patients and those who received T. The inverse 
correlation between the severity of illness and biliary 
lipid concentrations observed before EN disappeared 
with enteric stimulation. The low serum 
concentrations of HDL cholesterol and 
apolipoprotein A-I increased significantly with EN in 
all ICU patients. In conclusion, lack of EN during 
critical illness was associated with profound 
decrements in biliary lipid concentrations that 
normalized partially after 5 d of EN. Therefore, it 
hypothesize that loss of enteric stimulation in ICU 
patients impairs hepatic lipid metabolism (De Vree et 
al., 1999). Moreover, Raina et al. (2000), in an 
animals treated with tumor necrosis factor α (TNF-α), 
noticed developed severe metabolic abnormalities 
despite receiving sufficient protein and energy by T. 
It has been sought that it is the nutritional and 
metabolic effects of bacterial lipopolysaccharide 
(LPS) in rats. In brief, biochemical abnormalities and 
plasma corticosterone concentrations were greater in 
the T+LPS group than in the other groups. These data 
suggest that provision of sufficient protein and 
energy by T does not prevent general carcass wasting 
induced by LPS but may protect individual muscles. 
However, compared with an oral adlibitum diet, T 
providing sufficient protein and energy worsens the 
biochemical abnormalities induced by LPS. More 
rapid clearance of TNF-α and low corticosterone 
concentrations in weight-losing animals may help 
reduce the severity of the metabolic effects of LPS. 
Earlier, hyperglycemia was noticed as common at the 
start of therapy, but can be treated with insulin added 
to the T solution. Most serious of which is liver 
failure, often related to fatty liver that may sometimes 
occur. Liver dysfunction can be limited to a 

reversible cholestatic jaundice and to fatty infiltration 
demonstrated by elevated transaminases. Severe 
hepatic dysfunction is a rare complication (Horattas, 
et al., 2001). Typical T induced fatty liver tissue is 
shown in the figure below.  

From the nutritional point of view, although T is 
a nutritional tool to keep someone who is under 
critical condition alive, there is great need to 
biologically control its clinical and nutritional 
complications. As a result, hence T responses on rat’s 
main blood chemistry, organs functions and blood 
cells were explored to be somewhat biologically 
remarkable Ahmed et al., (2009), the reverse action 
on some organs histology is necessary to measure 
these organs longevity upon T long term application. 
Interaction of some plant extract rich of pollyphenols 
was assessed. As an example, diets rich in fruits and 
vegetables (FV) have been associated with a reduced 
risk of chronic disease, including cardiovascular 
disease. Unfortunately, public health campaigns to 
increase FV intake have had limited success. None of 
the studies reported any serious adverse effects. 
However, health advantages on markers of 
inflammation, immunity, and endothelial function are 
promising. Limitations of the available studies were 
related to the diversity of studies conducted with 
respect to design and study population and the 
variability in the measured outcomes and assays 
utilized. While mixed FV supplements may serve as 
an efficacious complement for individuals who have 
difficulty achieving their daily FV intake 
requirement, further research on additional retail 
preparations is warranted (Esfahani et al., 2011). 
Based on the antioxidant activity of tea, which was 
recognized earlier, effect of green tea and black tea 
have been shown to reduce blood glucose and blook 
triglycerides. The green tea was higher than that of 
black tea in the aged rats but that the antioxidative 
ability of black tea was better than that of green tea in 
the aged rats (Zeyuan et al., 1998). Furthermore, 
antioxidant Activity of various tea extracts in relation 
to their antimutagenicity was conjugated to the 
electrocatalytic oxidation of (−)-epigallocatechin 
gallate (EGCG), the main monomer flavanol found in 
green tea (Yen and Chen 1995). It seems that natural 
antioxidants such as phenols and flavones may have 
strong health capacity in controlling T complications. 
Although parsley is well known as diet of highly 
therapeutic potential, its companion with tea may 
considered a real therapy in case of T administration.  
 
2. Materials and Methods 

Experimental animal design: To test the 
biological effect of TPN, 30 male Sprague-Dawley 
aged rats of initial body weight 301 ± 3.0g in a 5 X 6 
animal’s group system were conducted (Table 3). 
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The animals were fed on basal diet for 10 days for 
adaptation, and then divided into those groups taking 
casein as negative control (Bowman et al., 1990). 
Rats have been kept individually in plastic cages 
oriented to the experimental procedures described as 
the established guidelines for the care and handling 
of laboratory animals. The preferred method of 
normal patient’s TPN delivering (Hayes et al., 2000) 
was infusion procedure with a medical infusion pump 
used. Sterile bag of the nutrient solution, a 50 mL 
each animal groups from 2 to 5, were used. The 
pump infused a small amount (0.15 to 0.25 ml/hr) 
continuously in order to keep a rate of around 4 ml/d 
and the vein open. TPN was performed through a 
central intravenous catheter, through the subclavian 
vein, with the tip of the catheter at the superior vena 

cava without entering the right atrium. Animal 
movements were totally minimized up to the end of 
experiment including the control group. The entire 
time of this trail was 5 days, then animal was killed 
after blood collection, and then organs were 
separated, weighed and kept to be treated afterwards. 
The blood analysis of total cholesterol, Fe and 
glucose were performed according to Allian et al., 
(1974); AOAC, (1984); and Dacie and Lowis (1984), 
respectively. The blood cell counts were counted 
according to the method of Van Der Zijpp and 
Leenstra (1980). The liver enzyme function: GPT and 
GOT in rat serum were determined according to the 
method described by Reithman and Frankel (1957). 
A mean of six samples was used as a final figure. 

 
Table (3): Systemic administrations of T (G2 to G5).  

Where: NC negative control basel diet; T, total parental nutrition; P, Parsley curly; G, green tea; and D, Lasix.  
\ 

Histopathological examination of liver: The 
organs were collected and post-mortal examination 
was done as soon as possible. Fixation was carried 
out in 10% of natural formalin, dehydrated, cleared, 
and ended paraffin then sectioned at (4-6 mm), and 
stained with harris hematoxylin, and casein for 
histopathological examination (Frankel and Reitman, 
1963).  

3. Results and Discussion 
Total parental nutrition (T) response on rat’s 

liver is recorded in Table (3). Exceptional T alone, all 
other treatment causes 20% reduction in liver masse; 
surprisingly this was around to be 40% under the 
effect of TD.  

 
Table (4): Effect of T administration on body and liver weights as percent control group. 

Group 
BW changes Liver changes 

g                       %  g                       % 
NC  304.0 ± 3.52 100 8.36 ± 0.23 100 

T  295.2 ± 2.69 97.1 8.45 ± 0.19 101.1  

TP  282.1 ± 3.06 92.8 6.80 ± 0.32 81.3  

TPG  285.2 ± 2.87 93.8 6.85 ± 0.28 81.9  

TD 278.8 ± 2.59 91.7 5.15 ± 0.24 61.6  
Where: NC, Basel diet; P, Parsley curly; PG, Parsley curly + green tea; D, Lasix; T, total parental nutrition and BW, body 
weight. 
 

This, however, was correlated with body weight 
loss that ranged between 3 to 9% for T to TD, 
respectively. In accordingly, most probably, most of 
this total weight reduction is water. 

More biological evaluation for T complication 
related to liver tissues health is appeared in Table (5). 
As seen, the nearest liver health profile to the control 
was TPG and the most reversely affected one was 

TD. However, Fig 1 is showing some liver 
histological complication caused by T application. 
Here, these histological findings summary are clearly 
pictured in Figure 2 where liver of control, untreated 
rat (Fig. 2.1) showing the normal histology of liver 
parenchyma; small local mononuclear inflammatory 
cells infiltration that has been caused by T (Fig. 2-2). 
Additional vaculation of hepatocytes was occurred 

# Group Description 
G1 NC  Basel diet (Bowman et al., 1990). 
G2 T  50 ml of T solution (Hayes et al., 2000) each animal.   
G3 TP   G2 + 1% Parsley curly 40% extract in cold water. 
G4 TPG   G3 + 1% green tea 20% extract in hot water. 
G5 TD   G2 + 1% an artificial common diuretic drug. 
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under the effect of T alone, small and large arrows, 
respectively (Fig. 2-3). Comparatively, TP treatment 
only made a dissociation of hepatocytes (Fig. 2-4), 
meanwhile the TPG has appeared to be normal 
hepatocytes parenchyma (Fig. 2-5). Concurrently, TD 
section included serious histopathologicl disorders 
such as hemolysed RBCs and deposition of golden 
brown hemosidrine pigments, as seen in Fig. 2-6, in 
addition to necrosis of hepatocytes with pyknosis of 
their nuclei (Fig. 2-7).  

 

 
Figure (1) Micrograph of periportal fatty liver as may arise 
due to T (Gura et al., 2006). 

 

Table (5): Effect of T administrations on liver histopathology as compared with control group 
TD TPG TP T NC Liver complication 

+ – – ++ – 1- Local monocular inflammatory 

++ – – ++ – 2- Vaculations 
++ – ++ – – 3- Dissociation hemolysed RBCs 

++ – – – – 4- Deposition of golden brown hemosidrine pigment 

++ – – – – 5- Necrosis of hepatocytes with pyknosis of the nuclei 
+ – – – – 6- Necrosis of sporadic 
4 1 2 3 1 Ranking No. 

Where: NC, Basel diet; P, Parsley curly; PT, Parsley curly + green tea; D, Lasix and T, total parental nutrition. 
 

1- Liver of control NC 2- Liver of T 3- Liver of T (2)  

 
  

 
 
4- Liver of T + parsley 

 
5- Liver of T + parsley + green tea 

 
6- Liver of T + lasix 

 
 

 7- Liver of T + Lasix (2)  
 

 
 

 

Fig. 2, 1: Liver of control, untreated rat showing the normal histology of liver parenchyma, 2: Liver of rat treated with T showing 
local mononuclear inflammatory cells infiltration, 3: Liver of rat treated with TP showing small local mononuclear inflammatory 
cells infiltration (small arrow) and vaculations of hepatocytes (large arrow), 4: Liver of rat treated with TP showing dissociation 
of hepatocytes, 5: Liver of rat treated with TPG showing apparent normal hepatocytes, 6: Liver of rat treated with TD showing 
hemolysed RBcs and deposition of golden brown hemosidrine pigments, 7: Liver of rat treated with TD showing necrosis of 
hepatocytes with pyknosis of their nuclei. (H and E ×400) 
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Again, Table (5) and Figure 2 showed the exact 
negative role of T administrations on liver 
histopathology where several clinical remarks 
included local monocular inflammatory and 
vaculations for application of T alone in addition to 
dissociation hemolysed RBCs, deposition of golden 
brown hemosidrine pigment, necrosis of hepatocytes 
with pyknosis of the nuclei and necrosis of sporadic 
in case of adding artificial drug to solution, e.g. TD 
treatment were occurred. These hepatic cells are 
partially or even totally recovered when the drug 
intervention was replaced with P or actually PG 
treatments, in the same respect. As an example to 
assess the liver response to T application, 
endotoxemia effect on hepatic lipid, male 
experimental rats received T or T plus a continuous 
infusion of E. coli lipopolysaccharide (LPS), liver 
weight increased significantly by 60% from 7.5 ± 0.6 
g. Therefore, endotoxin, when given concomitantly 
with T, increases hepatic lipid accumulation and thus 
augments the development of T-associated fatty liver 
in rats (Dickerson and Karwoski 2002). Moreover, 
pathohistologic and electron microscopy examination 
discovered liver damage, similar to that caused by 
TD in the present study, with typical congestive 
changes mainly manifested local erythremia and a 
reduced fluid content of the blood in the liver with 
blockage in the sinusoidal pole of hepatocytes. There 
were also focal micronecrosis, considerable reduction 
of glycogen and slight centrolobular steatosis. The 
possibility is discussed for usage of hepatotoxicity, 
induced by furosemide, in examining the effects of 
some drugs with potential hepatoprotective activity 
(Klouchek and Popv 1989). Likewise drugs, 
localization of some important nutrints upon T 
administration were estimated in thin sections at 
higher magnification to show that most of the lipid 
droplets containing vitamin A were localized near the 
sinusoidal side. There were very few lipid droplets in 
the stellate cells and none in the Kupffer cells. The 
results indicated that vitamin A infused in T solutions 
is stored in the same cellular location as orally 
ingested vitamin A (McKenna et al., 1983). Liver 
health is sensitive to several T content but postnatal 

hepatic fatty acid oxidative capacity of preterm pigs 
receiving T does not differ from that of term pigs and 
is not affected by supplemental arachidonic and 
docosahexaenoic acids (Campbell et al., 2010). In 
harmony with what recorded in the present study, 
physicians claimed that parsley is very effective in 
remedying liver disease. It enriches the liver and 
nourishes the blood. Parsley helps reduce liver 
congestion, clearing toxins and aiding rejuvenation. 
In women, parsley improves estrogen and nourishes 
and restores the blood of the uterus. Conditions like 
delayed menstruation and the menopause, dry skin, 
irritability, depression and hair loss can often 
improve (McKeith, 2000). Furthermore, the present 
results and some earlier one suggested that the 
drinking of green tea with high catechin content may 
help to prevent and/or attenuate the development of a 
certain type of hepatitis (Abe et al., 2005). In a rats 
fed 2.5% green tea leaves, for 27 and 63 weeks trail; 
the changes of GOT, GPT, y-GT, and creatinine were 
not significant in the treated group as compared with 
the control. These results suggested that long-term 
feeding of green tea leaves was not toxic to the liver 
or kidney. Serum total cholesterol, triglyceride, and 
LDL-C were decreased in the tested group. 
Interestingly, the dietary intakes of the two groups 
were approximately the same, but the body weights 
of the tea-fed group were decreased 10-18% 
compared with those of the control (Lin et al. 2003). 
This data is going in line with that tabulated in 
Table6. Similar to what given in Table 6, treatment 
with green tea extract significantly prevented the 
increases in the GOT, GPT and ALP activities in a 
dose-related manner. It also significantly prevented 
the decreases in serum albumin and total cholesterol, 
although not in a dose-related manner. A tendency to 
prevent the increase in Lecithin: cholesterol 
acyltransferase (LCAT) activity and the decrease in 
liver microsome P-450 were also noted. Little effect 
was found on the other abnormal changes in the 
serum lipids and proteins and the organ weights. 
These results suggest that green tea may have an 
ameliorating effect on hepatic dysfunction (Hayashi 
et al., 1992). 

 
Table (6): Effect of TPN administration on rat’s BW, blood constituents and liver functions as % control.  

Where: NC, Basel diet; P, Parsley curly; PG, Parsley curly + green tea; D, Lasix and T, total parental nutrition, body weight (BW changes; TC, 
total cholesterol, and W and R blood cells. 
 

T Solution BW T C mg/dl Glucose mg/dl WBCs RBCs Iron mg/dl GOT GPT 
Control + 93.50 77.500 1155 17.55 184.9 326.0 114.0 
T _ 132.5 104.5 29.9 97 80.6 168.9 70.6 
TP _ 128.3 100.1 98.3 94.7 95.3 177.3 102.2 
TPG _ 102.1 87.7 103.9 100 101.1 102.3 102.2 
TD _ 146.4 114.2 33.3 93.9 71.6 187.7 127.2 
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Parsley, on the other hand, prevents salt from 
being reabsorbed into the body tissues; thus parsley 
literally forces debris out of the kidneys, liver and 
bladder. It helps improve oedema and general water 
retention, fatigue and scanty or painful urination and 
used in conjunction with complete nutritional 
programmes to aid the dissolving of gall stones and 
in cases of gout (McKeith et al., 2000). In most cases, 
as seen also in Table 6 and Fig. 2, dietary therapy 
stood as a promising health agent. Moreover, the 
above mentioned data went in line with some former 
studies on biological complication for T including 
rat’s body weight (BW), Total Cholesterol (TC), 
glucose, blood cell counts. A recognizable loss of 
body weight; similar to what happened to organ size, 
reached 8.3% in 5 days using the artificial diuretic 
drug (TD) that used to minimize water retention. 
Water retention was maximally resolved also in the 
presence of G. In this regard, it has been suggested 
that patients with small-bowel syndrome who are 
currently on T may be at greater risk for 
atherosclerosis. Since T has restored a reasonably 
normal life expectancy for these patients, long-term 
follow-up will likely provide answers (Badimon et 
al., 1987).  

As general discussion and conclusion, addition 
to these histological impairments of liver caused by 
TD, the blood conservative power showed a great 
iron sweeping off. This was noticed under the same 
treatment; meanwhile, a noticeable reverse action 
was accomplished when T was applied. Although 
phenolic-rich extracts used as antioxidants in foods 
reduce the utilization of dietary iron, this data goes in 
reverse way and tea seems to synergist parsley action 
on Fe retention. Furthermore, blood enzymes and cell 
count, liver enzymes, as seen also in Table (6), were 
in better condition under TPG application. Moreover, 
artificial drug highly caused a severe reduction of 
WBCs and RBCs. Better results for these blood 
constants were found also for TPG. Although a better 
result was recorded for TP, TPG was the best over all 
including the control. Seemingly, a combined 
phenolic compound of the two plants is considering 
the main factor in this positive health role. In fact, 
this internal metabolic homeostatic power of PG 
mixture special extract is an added medicinal value to 
be further studied in the area of nutritional 
biochemistry and dietary therapy. However tea is 
reach of specific polyphenols. The native occurrence 
of tea polyphenols, namely, (−)-epicatechin, (+)-
catechin, (−)-epigallocatechin 3-gallate, (−)-
epicatechin, and (−)-epicatechin 3-gallate, and 
caffeine in tea flowers was assessed by an isocratic 
HPLC procedure. The levels of total catechins ranged 
from 10 to 38 mg/g, whereas the level of caffeine 
ranged from 3 to 8 mg/g. Levels of catechins and 

caffeine in tea leaves and various teas were also 
determined and ranged from 2 to 126 mg/g and from 
23 to 49 mg/g, respectively. Both tea flower and tea 
leaf extracts exert their strong hydroxyl radical 
scavenging effects in the Fenton reaction system and 
nitric oxide suppressing effects in LPS-induced RAW 
264.7 cells. Most tea flowers contain less caffeine, 
but comparable amounts of total catechins, compared 
to tea leaves and teas (Lin et al., 2003). Likewise, 
greater polyphenols content are determined in parsley 
(Halvorsen et al., 2002). Tea also is an important 
dietary source of flavanols and flavonols. In vitro and 
animal studies provide strong evidence that tea 
polyphenols may possess the bioactivity to affect the 
pathogenesis of several chronic diseases, especially 
cardiovascular disease and cancer. However, the 
results from epidemiological and clinical studies of 
the relationship between tea and health are mixed. 
International correlations do not support this 
relationship although several, better controlled case-
referent and cohort studies suggest an association 
with a moderate reduction in the risk of chronic 
disease. Conflicting results between human studies 
may arise, in part, from confounding by 
socioeconomic and lifestyle factors as well as by 
inadequate methodology to define tea preparation and 
intake.Clinical trials employing putative intermediary 
indicators of disease, particularly biomarkers of 
oxidative stress status, suggest tea polyphenols could 
play a role in the pathogenesis of cancer and heart 
disease (McKay and Blumberg 2002). Hormonal 
imbalance followed T application induces biliary 
dilatation, sludge and formation of gallstones. 
Cholecystokinin (CCK) induces gallbladder (GB) 
contraction. During thyrotropin-releasing hormone 
(TRH) testing for thyroid function patients felt a 
strong micturition reflex attributable to smooth 
muscle contraction of the bladder. The possibility of 
GB contraction after TRH administration was studied 
compared to cholecystokinin-octapeptide (CCK-OP) 
and/or fatty meal administration. The effect of 
intravenous (IV) CCK-OP, TRH and a combination 
of the two on GB volume was studied in normal 
volunteers without GB or liver disease. Gallbladder 
contraction was estimated by ultrasound prior to and 
after administration of the fatty meal; in the other 36 
subjects, GB contraction was calculated prior to and 
after administration of CCK-OP, TRH, or both. 
Results are expressed as a percentage of the GB basal 
volume using each subject as his or her own control 
(Kalfarentzos et al., 1992). The overall biological 
concept existed here and in several other experiments 
can be facilitated by the theory of hormonal oxidative 
balance for food and drug (Ahmed et al., 2003). The 
naturals are always support health comparing to 
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synthetic drugs that may impairs the oxidative 
hormonal balance. 
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Abstract: Late blight disease caused by P. infestans of potato plants was controlled under field conditions using 
potassium or sodium bicarbonates alone or in combination with Citral. In laboratory experiments, results indicated 
that complete inhibition in linear growth of P. infestans was obtained with potassium or sodium bicarbonates at 2 % 
and Citral at 0.5 %. Moreover, in field experiments, results indicated that the most effective treatment was potassium 
bicarbonate at 2.0 % plus Citral at 0.5 % which reduced the disease severity by 84.4 and 82.4 % during two growing 
seasons.The highest reduction was obtained with potassium or sodium bicarbonate at 1.0 or 2.0 respectively plus 
citral at 0.5 % and Redomil which reduced the early blight incidence more than 61.8 % as compared with untreated 
plants. As for potato yield the highest increased was obtained with potassium bicarbonate at 2.0 % plus Citral at 0.5 
% which increased tuber yield by 76.0 and 67.9 % during two growing seasons.All treatments significantly increased 
the chitinase and β-1,3 – glucanase activities. The great increased was obtained with potassium bicarbonate at 2.0 or 
1.0 % plus Citral which increased the chitinase and β-1,3 – glucanase activities more than 120.0 and 220.1 % 
respectively. It could be suggested that combined treatments between potassium bicarbonate plus Citral might be 
used for controlling late blight disease of potato plants under field conditions. 
[F. Abd-El-Kareem and Fatten, M. Abd- El- latif. Using bicarbonates for controlling late blight disease of potato 
plants under field conditions. Life Sci J 2012;9(4):2080-2085] (ISSN: 1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Potatoes (Solanum tuberosum L.) are 
considered one of the most important vegetable crops 
in Egypt. Late blight caused by Phytophthora 
infestans is the most important disease attacking 
potato plants (Bad-El-Kareem, et al., 2001; Pilet et 
al., 2006; El-Gamal et al., 2007 and Skelsey et al., 
2009).  
 There has been considerable interest in the 
use of baking soda (sodium bicarbonate,(NaHCO3) 
and potassium bicarbonate (KHCO3) for controlling 
various plant fungal diseases (Karabulut et al., 2003 
and Smilanick et al.,2006). Bicarbonates are widely 
used in the food industry (Lind say, 1985) were fount 
to suppress several fungal diseases of cucumber 
plants (Ziv and Zitter, 1992). Baking soda sprays 
provided good control of several plant diseases (Horst 
et al., 1992; Arimoto et al., 1997;Palmer et al, 1997; 
Janisiewicz, and Peterson. 2005).Also potassium 
bicarbonate provided the best protection against plant 
diseases (Smilanick and Margosan, 1999; Fallilk et 
al.,1996 and Smilanick, et al.,2006). Sodium or 
potassium bicarbonates combined with oil were 
effective in the control plant diseases (Horst et al., 
1992 and Ziv and Zitter, 1992). Abd-El-Kareem 
(2007) reported that potassium bicarbonates 
combined with Nerol significantly reduce the early 
blight disease and increased the tuber yield of potato 
plant under field conditions. Citral as one fractions of 

citrus essential oil caused complete inhibition of the 
linear growth of Giotrichum candidum, Penicillium 
digitatum and P. italicum as causal agents of fruit 
citrus diseases (El-Mohamedy et al., 2002).  
           The main objectives of the present research are 
studying the effect of sodium or potassium 
bicarbonates alone or in combination with Citral 
against late blight disease of potato plants under field 
conditions. 
 
2. Materials and Methods 
Source of pathogenic fungi and potato tubers 
         Pathogenic isolate of Phytophthora infestans the 
causal agent of late blight diseases was kindly 
obtained from Plant Pathology Dept., National 
Research Centre, Giza, Egypt.Meanwhile, Potato 
tubers cv. Sponta were obtained from Dept., of 
Vegetable Crop Research, Agricultural Research 
Centre, Giza, Egypt. 
Laboratory experiments  
           Effect of different concentrations of potassium, 
sodium bicarbonates or citral on linear growth of 
Phytophthora infestans 
           Different concentrations of potassium or 
sodium bicarbonates and Citral as one fractions of 
citrus essential oil (obtained from Delta Aromatic 
Company, Egypt) were tested to study their inhibitory 
effect on linear growth of P. infestans. Five 
concentrations of potassium or sodium bicarbonate 
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i,e. 0.0,0.25,0.50, 1.0 and 2.0 % (w / v) and Citral at 
0.10, 0.25, and 0.50 % (v/ v) were added individually 
to conical flasks containing sterilized rye agar 
medium (Cohen et al., 1991) to obtain the proposed 
concentrations, then mixed gently and dispensed in 
sterilized Petri dishes (9 cm – diameter). Plates were 
individually inoculated at the center with equal disks 
(6-mm- diameter) of 10-days old culture of P. 
infestans. Five plates were used as replicates for each 
particular treatments. Inoculated plates were 
incubated at 25 ± 2 °C.The average linear growth of 
fungus was calculated after 10 days.  
Field experiments: 
            Effect of potassium or sodium bicarbonates 
alone or in combination with Citral on late blight 
severity of potato plants under field conditions. 
Experiments were carried out, in Experimental Farm 
of National Research Centre at El-Noubareia, Behera 
governorate. 
            Potassium or sodium bicarbonates at 1.0 or 
2.0 % alone or in combination with Citral at 0.5 % in 
addition to Fungicides (Redomil® – plus at 2 g / 
l)were applied under field conditions to study the 
possibility of their effect against late blight disease 
during tow cultivation seasons. Potato yield was also 
determined at two cultivation seasons. 
         Field experiments were conducted under natural 
infection in plots (4x8 m) each comprised of 8 rows 
and 32 holes / row, was conducted in a completely 
randomized block design with three replicates (plots) 
for each particular treatment.  
Treatments:  
            Potassium or sodium bicarbonates at 1.0 
or 2.0 % alone or in combination with Citral at 
0.5 % in addition to Fungicides Redomil® – plus 
at 2 g / l (2,6 dimethyl phenyl methoxyacetyl 
amino) From Syngenta Crop Protection, Company, 
Australia were applied as follow: -  

 

Treatments 
Single Combined 
1- KHCO3 1 %  5- KHCO3 1 % + Citral  
2- KHCO3 2 %  6- KHCO3 2 % + Citral  
3- NaHCO3 1 %  7- NaHCO3 1 % + Citral  
4- NaHCO3 2 %   8- NaHCO3 2 % + Citral   
Control 
 Redomil® plus 2 g / l 
Un-treated plants 

 
Application: 
        All treatments were applied as foliar application 
on potato plants which had 4-5 compound leaves and 
every 15 days up to 90 days of planting.  
Disease assessment 
Late blight scale from 0 to 4 according to Cohen et 
al., (1991) was used, as follows: 
0 = No leaf lesions. 

1 =  25  % or less. 
2 = 26 – 50 
3 = 51 –75 
4 = 76-100 % infected area of plant leaf. 
 Late blight disease was recorded up to 90 days of 
planting. 
Determination of tuber yield 
        Tuber yield of potato (kg /m2) for each treatment 
was determined. 
       Effect of potassium or sodium bicarbonates alone 
or in combination with Citral on enzymes activity of 
potato plants. 
        Potassium or sodium bicarbonates at 1.0 or 2.0 
% alone or in combination with Citral at. 0.5 % were 
tested to study their effect on chitinase and β-1,3 -
glucanase activities of potato plants. 
         Extraction of enzymes .Chitinase and β-1,3 -
glucanase activities was determined after 40 days of 
planting. The enzymes extracted of potato leaves and 
the supernatant was prepared according to method of 
(Tuzun et al.,  )1989  
          Chitinase assay: chitinase activity was 
determined by colourimetric method of Boller and 
Mauch (1988). Colloidal chitin was used as substrate 
and dinitrosalicylic acid as reagent to measure 
reducing sugars. 
           Chitinase activity was expressed as mM N-
acetylglucose amine equivalent released / gram fresh 
weight tissue / 60 minutes. 
β-1,3 -glucanase assay:- 
           The method of Abeles and Forrence (1970) 
was used to determine glucanase activity. Laminarin 
was used as substrate and dinitrosalicylic acid as 
reagent to measure reducing sugars. 
            The method was carried out as 0.5 ml of 
enzyme extract was added to 0.5 ml of 0.05 M of 
potassium acetate buffer (pH 5) containing 2% 
laminarin. The mixture was incubated at 50°C for 60 
minutes. The reaction was stopped by adding 1 ml of 
dinitrosalicylic acid reagent and heating the tubes for 
5 minutes at 100°C. The tubes were cooled and 3 ml 
of distiled water were added before assay. The optical 
density was read at 500 nm. 1 β-1,3-glucanase 
activity was expressed as mM glucose equivalent 
released gram fresh weight tissues / 60 minutes. 
Statistical analysis : 
Tukey test for multiple comparisons among means 
was utilized (Neler et al., 1985). 
 
3. Results 
Laboratory experiments 
Effect of potassium or sodium bicarbonate and 
citral on linear growth of P. infestans    
         Potassium or sodium bicarbonates at five 
concentrations i.e 0.0,0.25, 0.50, 1.0 and 2.0 % (w / 
v) and Citral at 0.1, 0.25, and 0.50 % (v/v) were 
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tested to study their inhibitory effect on linear growth 
of P. infestans in vitro. Results in Table (1) indicate 
that all treatments significantly reduced the linear 
growth of of P. infestans. Complete inhibition was 
obtained with potassium or sodium bicarbonates at 2 
% and Citral at 0.50 %. The highest reduction was 

achieved with potassium bicarbonate at 1.0 % which 
reduced the linear growth by 93.3 % as compared 
with untreated plates. Meanwhile, potassium or 
sodium bicarbonates at 0.50 and 1.0 % respectively 
and Citral at 0.25 % had moderate effect. Other 
treatments showed less effective.  

 

Table(1) Linear growth (mm) of P. infestans as affected with different concentrations of potassium or sodium 
bicarbonates and citral 

Reduction % Linear growth (mm) Concent. % Treatments 
53.3 42.0 c 0.25  

KHCO3 
 

65.6 31.0 d 0.50 
93.3 6.0 f 1.0 
100.0 0.0 f 2.0 
41.1 53.0 b 0.25  

NaHCO3 
 

58.9 37.0 c 0.50 
86.7 12.0 e 1.0 
00.0 0.0 f 2.0 
64.4 32.0 d 0.1 Citral 
88.9 10.0 e 0.25 
0.0 0.0 f 0.50 
 ----- 90.0 a  Control 

  Figures with the same letter are not significantly different (P= 0.05) 
 
Field experiments 
Effect of potassium or sodium bicarbonate alone 
or in combination with citral on late blight 
incidence of potato plants under natural infection  
 The promising treatments in laboratory 
experiments were applied under field conditions 
during tow successive growing seasons. 

Potassium or sodium bicarbonate at 1.0 or 
2.0 % alone or in combination with Citral at 050 %. 
In addition to Fungicides (Redomyl® – plus at 2 g / l) 
were applied to study their effect on late blight 
severity of potato plants. Results in table (2) indicate 
that all treatments significantly reduced the disease 

incidence. The most effective treatment was 
potassium bicarbonate at 2.0 % plus Citral at 0.5 % 
which reduced the disease severity by 84.4 and 82.4 
% during two growing seasons.The highest reduction 
was obtained with potassium or sodium bicarbonate 
at 1.0 or 2.0 respectively plus Citral at 0.5 % and 
Redomyl® which reduced the early blight incidence 
more than 61.8 % as compared with untreated plants. 
Single treatments with potassium bicarbonate at 2.0 
% reducer the disease incidence by 47.1 and 50.0 % 
during two growing seasons. Other treatments 
showed moderate effect.  

 

Table (2) Late blight incidence (2) on potato plants as affected with potassium or sodium bicarbonates alone or in 
combination with citral under field conditions 

  Second season First season  
  Application (%) Reduction % Disease incidence Reduction % Disease incidence 

    Single treatment 
32.4 2.3 b 37.5 2.0 b KHCO3 1.0 
47.1 1.8 c 50.0 1.6 c KHCO3 2.0 
32.4 2.3 b 28.1 2.3 b NaHCO3 1.0 
44.1 1.9 c 40.6 1.9 b NaHCO3 2.0 
41.2 2.0 c 34.4 2.1 b Citral 0.5 

    Combined treatment 
61.8 1.3 ed 65.6 1.1 e KHCO3 1.0 + Citral 
82.4 0.6 f 84.4 0.5 f KHCO3 2.0 + Citral 
53.0 1.6 d 53.1 1.5 d NaHCO3 1.0 + Citral 
64.7 1.2 e 68.8 1.0 e NaHCO3 2.0 + Citral 
67.6 1.1 e 68.8 1.0 e Redomyl – plus 2 g / l  
 a Control 3.2 ـــــ a 3.4 ـــــ

(1) Figures with the same letter are not significantly different (P= 0.05) 
(2) Late blight scale from 0 to 4 according to Cohen et al. (1991). 
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Effect of potassium or sodium bicarbonates alone 
or in combination with Citral on tuber yield of 
potato plants under field conditions  

Potassium or sodium bicarbonate at 1.0 or 
2.0 % alone or in combination with Citral at 0.50 %. 
In addition to Fungicides (Redomyl® – plus at 2 g / l) 
were applied to study their effect on tuber yield of 
potato plants. Results in table (3) indicate that all 
treatments significantly increased the tuber yield. The 

high increased was obtained with potassium 
bicarbonate at 2.0 % plus citral at 0.5 % which 
increased tuber yield by 76.0 and 67.9 % during two 
growing seasons. Moderate increased was obtained 
with potassium bicarbonate at 2.0 as single treatment, 
potassium bicarbonate at 1.0 % plus citral at 0.5 %, 
sodium bicarbonate at 2.0 plus Citral at 0.5 % and 
Redomyl® which increased the potato yield more than 
40.0 %. Other treatments showed moderate effect.  

 
Table (3) Tuber yield of potato plants as affected with different concentrations of potassium or sodium bicarbonates alone 
or in combination with citral under field conditions. 

Second season   First season  Application (%) 
Increase% Yield (kg /m2) Mean Increase %  Yield (kg /m2) Mean 
    Single treatment 
28.6  3.6 cd  20.0 3.0 df KHCO3 1.0 
50.0 4.2 b 48.0. 3.7 bc KHCO3 2.0 
25.0 3.5 cd 32.0 3.3 cd NaHCO3 1.0 
35.7 3.8 c 32.0 3.3 cd NaHCO3 2.0 
14.2  3.2 f 20.0 3.0 df Citral 0.5 
    Combined treatment 
50.0  4.2 b 40.0 4.0 b KHCO3 1.0 + Citral 
67.9  4.7 a 76.0 4.4 a KHCO3 2.0 + Citral 
35.7  3.8 cd 40.0 3.5 cd NaHCO3 1.0 + Citral 
50.0 4.2 b 48.0. 3.7 bc NaHCO3 2.0 + Citral 
50.0 4.2 b 48.0 3.7 bc Redomyl – plus 2 g / l  
  2.8 g  2.5 g Control 

 Figures with the same letter are not significantly different (P= 0.05) 
 
Effect of potassium or sodium bicarbonates alone 
or in combination with Citral on chitinase activity 
of potato plants under field conditions  
         Potassium or sodium bicarbonates at 1.0 or 2.0 
% alone or in combination with Citral at 0.50 %. were 
applied to study their effect on chitinase activity of 
potato plant. Results in table (4) indicate that all 
treatments significantly increased chitinase activity. 
The most effective treatment was potassium 
bicarbonate at 2.0 or 1.0 % plus Citral at 0.5 % which 
increased the activity by 126.7 and 120.0 % 
respectively as compared with untreated plants. 
Potassium bicarbonate at 2.0 as single treatments and 
sodium bicarbonate at 2.0 % in combination with 
Citral increased the enzyme activity by 100.0 %. 
Other treatments show moderate effect. 
Effect of potassium or sodium bicarbonates alone 
or in combination with Citral on β-1,3 – glucanase 
activity of potato plants under field conditions  

Potassium or sodium bicarbonates at 1.0 or 
2.0 % alone or in combination with citral at 0.50 % 
were applied to study their effect on β-1,3 – 
glucanase activity of potato plant. Results in table (5) 
indicate that all treatments significantly increased β-
1,3 – glucanase activity.The most effective treatment 
was potassium bicarbonate at 2.0 or 1.0 % plus Citral 
at 0.5 % which increased the activity by 333.3 and 
220.1 % respectively as compared with untreated 

plants. Potassium bicarbonate at 2.0 as single 
treatments and sodium bicarbonate at 2.0 % in 
combination with Citral increased the enzyme activity 
by 195.8 and 200.0 %. Other treatments show 
moderate effect. 
 
Table (4) Chitinase activity of potato plants as affected 
by potassium or sodium bicarbonate alone or in 
combination with citral  

Increase % Chitinase 
activity (2)  Mean  

Application (%) 

  Single treatment  
80.0 2.7 c KHCO3  1.0 
100.0 3.0 b KHCO3 2.0 
73.0 2.6 c NaHCO3 1.0 
73.0 2.6 c NaHCO3 2.0 
66.7 2.5 c Citral 0.5 

  Combined treatment 
120 3.3 a KHCO3  1.0 + Citral 

126.7 3.4 a KHCO3 2.0 + Citral 
73.0 2.6 c NaHCO3 1.0 + Citral 
100.0 3.0 b NaHCO3 2.0 + Citral 
 d Control 1.5 ـــــــ

(1) Figures with the same letter are not significantly 
different (P= 0.05) 
(2) Chitinase activity expressed as mM N-acetyl 
glucose amine equivalent released / gram fresh 
weight/ 60 min. 
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Table (5) β-1,3 – glucanase activity of potato plants as 
affected by potassium or sodium bicarbonate alone or in 
combination with Citral  

Increase 
% 

β,1-3 – glucanase 
(2) Mean 

Application (%) 

  Single treatment  
170.8 6.5 c (1) KHCO3  1.0 
195.8 7.1 b KHCO3 2.0 
166.7 6.4 c NaHCO3 1.0 
175.0 6.6 c NaHCO3 2.0 
150.0 6.0 d Citral 0.5 
  Combined treatment 
220.1 7.7 a  KHCO3  1.0 + Citral 
233.3 8.0 a KHCO3 2.0 + Citral 
166.7 6.4 c NaHCO3 1.0 + Citral 
200.0 7.2 b NaHCO3 2.0 + Citral 
 e Control 2.4  ـــــــ

(1) Figures with the same letter are not significantly 
different (P= 0.05) 
(2) β-1,3-glucanase activity was expressed as mM glucose 
equivalent released gram fresh weight tissues / 60 minutes. 
 
4. Discussion  

Potatoes (Solanum tuberosum L.) are 
considered one of the most important vegetable crops 
in Egypt. Late blight caused by Phytophthora 
infestans is the most important disease attacking 
potato plants (Pilet et al., 2006; El-Gamal et al., 2007 
and Skelsey et al., 2009)  

Controlling this disease depends mainly on 
fungicidal treatments (Pasche et al., 2005). 
Bicarbonates are widely used in the food industry 
(Lind say 1985) have antifungal activity (Ziv and 
Zitter, 1992). In present study, results indicate that 
potassium or sodium bicarbonates and Citral showed 
great inhibitory effect in linear growth of P. infestans. 
Complete inhibition was obtained with potassium or 
sodium bicarbonates at 2 % and Citral at 0.50 % in 
vitro. In this respect Ziv and Zitter (1992) reported 
that Potassium and sodium bicarbonates have 
inhibitory effects against several pathogenic fungi. In 
addition to bicarbonates salts has been shown to have 
a profound inhibitory effect on several fungi and 
causes the collapse of hyphal walls and shrinkage of 
conidia (Punja and Grogan, 1982 and Ziv and Zitter, 
1992).  
           Potassium and sodium bicarbonates were fount 
to control several plant diseases (Smilanick and 
Margosan, 1999; Janisiewicz and Peterson. 2005;, 
and Smilanick et al., 2006). In present study, in field 
experiments, results indicate that all treatments 
significantly reduced the disease incidence. The most 
effective treatment was potassium bicarbonate at 2.0 
% plus Citral at 0.5 % which reduced the disease 
severity by 84.4 and 82.4 % during two growing 
seasons. As for potato yield the highest increased was 
obtained with potassium bicarbonate at 2.0 % plus 
Citral at 0.5 % which increased tuber yield by 76.0 

and 67.9 % during two growing seasons. In the 
present study bicarbonate and Citral oil are effective 
for controlling early blight disease.Their effectiveness 
is quite good when applied as single treatments but 
improved when used in combination. This result may 
be due to: the antifungal activity of bicarbonate and 
citral, synergistic effect between bicarbonate and 
citral and increased the activity of chitinase enzyme 
of potato against fungal pathogen. In this respect 
Punja and Grogan (1982) reported that the improved 
effectiveness of control with combinations of 
bicarbonates plus oil was attributed to fungicidal 
characteristics of bicarbonates ions.Moreover, the 
fungicidal and spreader sticker characteristics of oil 
that keep the bicarbonate ions on foliar surfaces 
(Homma et al., 1981 and Ziv and Zitter, 1992).  

Hypothesis have been proposed for the 
inhibitory mechanisms of bicarbonates and oil. 
Hydrogen ion concentration of bicarbonates salts has 
been shown to have a profound inhibitory effect on 
sclerotia and conidia germination of S. rolfesii and S. 
fuliginea respectively (Punja and Grogan, 1982 and 
Homa et al., 1981).Furthermore, film-forming 
polymers may form a physical barrier on leaf surfaces 
against germ tube penetrations (Elad et al., 1989 and 
Ziv, and Zitter 1992). The bicarbonate causes the 
collapse of hyphal walls and shrinkage of conidia, 
(Punja and Grogan, 1982 and Ziv and Zitter, 
1992).On the other hand the role of potassium 
(Potassium bicarbonate) in increasing crop resistance 
to diseases caused by bacteria and fungi was widely 
reviewed by Perrenoud (1990). In general, potassium 
application improves plant health and vigour, making 
infection less likely or enabling a quick recover 
(Perrenoud, 1993).Potassium probably exerts its 
greatest effects on disease through specific metabolic 
functions that alter compatibility relationships of the 
host-parasite environment and increases the 
production of disease inhibitory compounds, such as 
phenols, phytoalexins and auxins around infection 
sites of resistant plants. (Kiraly, 1976). In the present 
study results indicate that all treatments increased the 
chitinase and B -1,3-glucanase activities.In this 
respect, B-1,3-glucanases and chitinases are able to 
hydrolyze B -1,3-glucan and chitin, respectively, the 
major components of fungal cell walls (Kauffmann et 
al., 1987, Legrand et al., 1987 and Abd-El-Kareem et 
al., 2009). Sodium or potassium bicarbonates 
combined with oil were effective in the control of 
several plant fungal diseases (Horst et al., 1992 and 
Ziv and Zitter, 1992).  

It could be suggested that combined 
treatments between potassium bicarbonate plus citral 
might be used for controlling late blight disease of 
potato plants under field conditions. 
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Abstract: The Nigerian health policy seeks to ensure adequate access of the population to affordable and quality 
healthcare services. The NHIS seeks to complement efforts already put in place for achieving this goal. This paper 
therefore analyzed the factors influencing awareness and willingness to pay for NHIS in rural Nigeria. The data 
were collected with structured questionnaires using multi-stage sampling method. Data were analyzed using 
Recursive Bivariate Probit model. Results show that 47.27 percent of the respondents were using general (public) 
hospital while 15.45 percent were not using medical treatments. Also, 54.55 percent of the households were aware 
of NHIS whereas 71.82 percent were willing to pay. Awareness and willingness to pay were negatively correlated 
although both were positively and significantly influenced by years of education and sick time (p<0.10). It was 
concluded that efforts to properly educate rural people can facilitate subscription into the program. 
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1. Introduction 

The objective of the Nigerian national health 
policy is attainment of a level of health that will 
enable all citizens to achieve socially and 
economically productive lives. In order to achieve 
this, the National Health Insurance Scheme (NHIS) 
was established under the Federal Government of 
Nigeria Act 35 of 1999. Health insurance is social 
security system that guarantees access to healthcare 
services from funds created by pooling monthly 
contributions of all participants. Thus, health 
insurance scheme aims to mobilize resources in a 
sustainable manner for the provision of accessible 
and quality health care for every Nigerian 
irrespective of status (Benneth and Gilson, 2001; 
Bossert et al., 2003).  

Conceptually, health is a fundamental 
dimension of human well-being. The World Health 
Organization (WHO) defined it as a state of complete 
physical, mental and social well-being and not 
merely absence of diseases or infirmities (WHO, 
1946). Good health is instrumental for improving 
other dimensions of human life (Dollar, 2001). 
Although traditional economists measured well-being 
in monetary term, health indicators are direct 
measures of well-being. Other factors that impact 
households’ health include household assets, human 
capital, leisure time use, structure and stability of 
family, healthy practices, income level and stability, 
relative prices of essential goods, public health 
expenditure and uptake of health insurance.  

In an economic perspective, an individual’s 
propensity to utilize healthcare is determined by the 
costs of utilization and the perceived benefits of 
health care. Since costs are mainly determined by the 
allocation of healthcare resources, utilization will in 
practice be determined by the interaction between 
demand and provision of health care (Mc-Guire et 
al., 1988). The provision of health care determines 
the availability of health care resources. The price of 
health care is occasionally a result of market 
“outcome” but more commonly the government 
regulates it. Similarly, public policies often determine 
the location of facilities, budgets, waiting times, 
among others.  

Demand for health care, on the other hand 
depends on several factors of which some are 
interrelated. The individual’s attitudes, perceptions 
and decisions are important determinants of health 
care utilization, with respect to the initial contact with 
a healthcare provider.  Influential factors on demand 
for health care are health status, income and 
education (Grossman, 1992). An individual’s health 
status will of course greatly affect her or his 
perceived benefit of medical treatment. However, 
perceived benefit is also influenced by education 
(Habtom and Ruys, 2007). 

In developing countries, households that are 
headed by an individual with secondary level of 
education or higher would more likely be willing to 
seek health care (Diop et al., 1998). Income is 
important since it determines ability to pay and it 
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influences earnings foregone when seeking care. 
Benefits and costs of treatment may be expected to 
vary with age and gender because of differences in 
health status and work productivity. Finally, 
individual differ in preferences and personal taste, 
and to the extent that education influence preferences 
this may lead to systematic socio-economic 
differences (Gottret and Schreber, 2006).  

Many production and consumption decisions 
are made at the household decisions. This implies 
that the utilization of individual household members 
depend on household factors, including relation to 
other household members and their characteristics. 
The family can be viewed as the producer of health 
rather than the individual (Jacobson, 1999) and 
utilization of health care depends on household 
income etc. Furthermore, decisions are influenced by 
several intra-household factors. It has been shown 
that the education of the member of a household have 
an influence on the other household members health-
related behaviour, such as health care utilization 
9Gilson and McIntyre, 2005). 

Most researches on utilization of healthcare 
are concentrated on the individual as the customer of 
health, however much speak for viewing the 
household as the main producer of health and 
consumer of health care. This may be even more 
important to take into account when analyzing 
utilization in African countries, where the family 
union is stronger and the dependency ratio higher. 
Utilization is measured in terms of expenditure on 
health care. However, the determination of health 
care expenditure is done by individuals and the 
households in which they reside, given their 
resources and the prices that they face. Studies of 
utilization of health care generally use the individual 
as the unit of analysis. Much of this work has taken 
its point of departure in Grossman’s seminar work 
(1972), where he argued that the individual produces 
the commodity “good health”. This commodity is 
part of the individual’s human capital and affects the 
total amount of time the individual can spend on 
productive activities. Even if Grossman’s work 
provided the field of health economics with great 
input, it lacked the fact that individuals are household 
members and take much influence from (willing or 
not willing) from other household members. 

Income and education are among the most 
important factors influencing health care utilization. 
However, other factors such as age also influence 
utilization since age reflects on perceived benefit and 
income. There have been a number of studies 
showing relationship between household income and 
utilization, of health care. However, all these have 
shown that the income elasticity is rather high, in 
developing countries. Utilization of healthcare is in 

practice very much influenced by decisions by the 
provider, physicians’ advice among others 
(Grossman, 1972).  

The objective of this paper is to determine 
the interrelationship between awareness about NHIS 
and willingness to pay among rural households. This 
can be motivated from the fact that as a new policy 
initiative in the Nigerian health sector, NHIS 
adoption can boost access of people to healthcare 
services with immense welfare impact. The paper 
therefore determined the key factors that influence 
awareness and willingness to pay for NHIS with 
adequate correction of endogeneity. In the remaining 
parts of the paper, the methodology, results and 
finding and conclusion have been presented.  
Materials and methods 
Area of study  and sampling procedures 

The study was conducted in Ilesha West 
Local Government which was created from the old 
Ilesha local government in November 1996. Ilesha 
enjoys an average rainfall of 1300 mm per annum. 
The local government is geographically located on 
latitude 700 37’ 12’’ North and longitude 40  44’  24’’’ 

East. The local government is divided into 10 wards 
namely, Egbedi (ward I), Cocacola (ward 2), Okeola 
(ward 3), Omofe (ward 4), Isokun (ward 5), Ikoti 
(ward 6), Ilaje (ward 7), Odo Esira (ward 8), Ereja 
(ward 9) and Oke-Ese (ward 10). The inhabitants are 
predominantly Yoruba speaking people with Ijesha 
accent. 

The target populations for this study were 
the households in Ilesha West Local Government. 
Multi stage stratified random sampling technique was 
used. The first stage was selection of one local 
government area (Ilesha West) from the two local 
government areas that make up Ilesha town. The 
second stage involves the selection of ten political 
wards that make up Ilesha West Local Government, 
while the third stage involved selection of eleven (11) 
households from each of the ward by random 
sampling procedure. A total number of one hundred 
and ten households were selected randomly, with 
sample size distributed proportionate to size of the 
wards. Willingness of the respondents  (household 
heads) to pay for health insurance scheme was 
elicited by randomly giving them bids that ranged 
between N120- 150.  
Estimated model  
 The Seemingly Unrelated Bivariate Probit 
(SUBP) was used to determine the factors that 
influence the probability of rural households’ 
awareness and willingness to pay for NHIS. It was 
noted that willingness to pay and awareness can 
operate in a recursive manner, thereby implying that 
one of them is endogenous dependent variable. We 
first tested the endogeneity of awareness in the 
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willingness to pay model, which statistical 
insignificance of rho rejected. It was then proposed 
that awareness could as be influenced by willingness 
to pay. Therefore, if this holds, our estimated 
parameters from Probit regression will not meet the 
conventional conditions for being Best Linear 
Unbiased Estimate (BLUE). We estimated a 
recursive bivariate model based on   propositions by 
Maddala (1983). The structural form of the model 
can be stated as: 

 1 

2 

 and  are latent variables of willingness to 
pay and awareness about NHIS respectively. These 
variables are dummy variables with values of 1 if 
willing to pay for NHIS and 0 otherwise for equation 
1 and values of 1 if aware of NHIS and 0 otherwise 

for equation 2. Also,  are the estimated 
parameters and Xi are the socio-economic variables of 
rural households. Included explanatory variables are 
farming (yes = 1, 0 otherwise), sex (male =1, 0 
otherwise), age (years), years of education, household 
size, total monthly earnings (N), sick time in a 
month, malaria in the past one week (yes = 1, 0 
otherwise), high blood pressure in the last one month 
(yes = 1, 0 otherwise), treatment cost of disease (N), 
affordability of the scheme (yes = 1, 0 otherwise), 
workability of the scheme (yes = 1, 0 otherwise), visit 
hospitals (yes = 1, 0 otherwise), scheme has coverage 
for all family members (yes = 1, 0 otherwise), cost is 
okay (yes = 1, 0 otherwise) and prefers pre-paid 
health system (yes = 1, 0 otherwise). The error terms 
of the model are dependent and distributed as a 

bivariate normal such that: , 

var(vi) = var(zi) = 1 and  The 
Wald test, which is reflected by statistical 

significance of  was used to determine whether the 
models would be best estimated jointly in a recursive 
manner of not.       
Results and Discussions 
Descriptive Analysis of Household Head Socio-
Economic Characteristics  

Table 1 shows that 80.9 percent of the 
respondents are males. This is expected in typical 
Nigerian family setting where the man heads the 
house except he is dead or on transfer. Also, 18.2 
percent of the respondents had no formal education, 
26.4 percent had primary education, while 32.7 
percent had tertiary education. Average year of 

schooling is 8.97 for all the respondents with 
standard deviation of 5.96. The age distribution of the 
respondents is also provided in table 1. It shows that 
34.55 percent of the household heads falls into age 
group 40<50 years while 30.00 percent belongs to 
30<40 years. Also, the aged in the range of ≥60 years 
constitute 14.55 percent whereas the youth that were 
less than 30 years accounts for 7.27 percent of the 
respondents. Average age of all the respondents is 
44.37 years with standard of 11.86. Distribution of 
household size shows that majority of the households 
(52.73 percent) had 1-4 members, while 37.27 
percent had 5-8 members. Average household size is 
5.00 with standard deviation of 3.23.  

 
Table 1: Socio-economic characteristics of the 
respondents 
Socio-economic 
characteristics 

Frequency Percentage 

Sex of household 
heads 

  

Male 89 80.9 
Female 21 19.1 
Education   
No formal 
education 

20 18.2 

Primary school 29 26.4 
Secondary school 25 22.7 
Tertiary  36 32.7 
Age   
20<30 8 7.27 
30<40 33 30.00 
40<50 38 34.55 
50<60 15 13.64 
>=60 16 14.55 
Household size   
1-4 58 52.73 
5-8 41 37.27 
9-12 7 6.36 
>=13 4 3.64 
Source: Field survey, 2008 
 
Healthcare choices and assessment of their 
present state  
 
Table 2: Healthcare service choices 
Healthcare Provider Frequency Percentage 
General hospital  52 47.27 
Mission hospital 11 10.00 
Private hospital 24 21.82 
Primary health care 
centers 

6 5.45 

None 17 15.45 
Source: Field survey, 2008 
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Results in table 2 show that 15.45 percent of 
the respondents was not using any health centers and 
therefore unable to provide assessment of health 
facilities. Also, 47.27 percent of the households was 
using publicly owned general hospitals, while 21.82 
percent was using private hospitals. Similarly, 10.00 
percent and 5.45 percent of the respondents had 
preferences for mission hospitals and public primary 

healthcare centers respectively. This shows that 
public hospitals were in highest demand possibly due 
to lowest cost charges and efficiency of services. It 
should be noted that implementation guidelines of 
NHIS requires availability of public hospitals. 
Therefore, there is not going to be implementation 
difficulty in the local government. 
 

 
Table 3: Adequacy of healthcare centers based on buildings 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 0.91 3.64 8.18 28.18 6.36 47.27 
Mission hospital 0.00 0.00 1.82 3.64 0.00 5.45 
Private hospital 0.00 0.91 5.45 7.27 5.45 19.09 
Private maternity/clinics 0.00 0.91 3.64 5.45 0.00 10.00 
Primary health care centers 0.91 0.00 1.82 2.73 0.00 5.45 
Total 1.82 5.45 20.91 47.27 11.82 87.27 
Source: Field survey, 2008 
 

Table 3 shows that 28.18 percent of the 
respondents indicated that the building structures of 
general hospitals are good while 6.36 percent ranked 
them as excellent.  Also, 3.64 percent of the 
respondents ranked general public hospitals as fair 
while 0.91 percent indicated that it was poor. The 
private hospitals were ranked as good by 7.27 percent 

of the respondents, while 5.45 percent indicated that 
it was excellent. Private maternity/clinics were 
ranked as good by 5.45 percent of the respondents. 
The table also shows that 47.27 percent of the 
respondents ranked the health centers buildings as 
good, while 11.82 percent ranked them as excellent. 
 

 
Table 4: Adequacy of healthcare center ranking based on number of staff 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 0.00 1.82 11.82 30.00 3.64 47.27 
Mission hospital 0.00 0.91 0.91 3.64 0.00 5.45 
Private hospital 0.00 0.91 2.73 10.91 4.55 19.09 
Private maternity/clinics 0.91 0.00 1.82 7.27 0.00 10.00 
Primary health care centers 0.91 0.00 0.91 3.64 0.00 5.45 
Total 1.82 3.64 18.18 55.45 8.18 87.27 
Source: Field survey, 2008 
 
 Table 4 shows that 30 percent and 3.64 
percent of the respondents ranked general hospital as 
good and excellent respectively based on adequacy of 
number of staff. Also, 10.91 percent and 4.55 percent 
of the respondents indicated that private hospitals 

were in good and excellent conditions respectively. 
In all, 55.45 percent indicated that health centers 
were in good condition while 8.18 percent noted that 
they were is excellent condition.    
  

 
Table 5: Adequacy of healthcare center ranking based on staff competency 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 1.82 7.27 4.55 30.00 3.64 47.27 
Mission hospital 0.00 0.00 0.91 4.55 0.00 5.45 
Private hospital 0.00 3.64 1.82 9.09 4.55 19.09 
Private maternity/clinics 0.00 1.82 1.82 5.45 0.91 10.00 
Primary health care centers 0.00 0.00 0.00 4.55 0.91 5.45 
Total 1.82 12.73 9.09 53.64 10.00 87.27 
Source: Field survey, 2008 
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Table 5 shows that 30 percent and 3.64 
percent of the respondents ranked general hospital as 
good and excellent respectively based on staff 
competency. Also, 9.09 percent and 4.55 percent of 
the respondents indicated that based on staff 

competency private hospitals were in good and 
excellent conditions respectively. In all, 53.64 
percent of the respondents ranked health centers’ 
staff to be good while 8.18 percent noted that they 
were excellent.    

 
Table 6: Adequacy of healthcare center ranking based on standard of services 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 2.73 5.45 9.09 22.73 7.27 47.27 
Mission hospital 0.00 0.91 0.00 4.55 0.00 5.45 
Private hospital 0.91 0.91 4.55 10.00 2.73 19.09 
Private maternity/clinics 0.00 0.91 1.82 7.27 0.00 10.00 
Primary health care centers 0.00 0.00 3.64 1.82 0.00 5.45 
Total 3.64 8.18 19.09 46.36 10.00 87.27 
Source: Field survey, 2008 
 

Table 6 shows that 22.73 percent and 7.27 
percent of the respondents ranked general hospital as 
good and excellent respectively based on adequacy of 
standard of services. Also, 10.00 percent and 2.73 
percent of the respondents indicated that standard of 

services in private hospitals were in good and 
excellent conditions respectively. In all, 46.36 
percent indicated that standard of services in the 
health centers were in good condition, while 10.00 
percent noted that they were is excellent condition. 

 
Table 7: Adequacy of healthcare center ranking based on cost of services 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 2.73 6.36 10.00 23.64 4.55 47.27 
Mission hospital 0.00 0.91 1.82 2.73 0.00 5.45 
Private hospital 1.82 0.00 7.27 5.45 4.55 19.09 
Private maternity/clinics 1.82 0.91 5.45 1.82 0.00 10.00 
Primary health care centers 0.00 1.82 0.91 2.73 0.00 5.45 
Total  6.36 10.00 25.45 36.36 9.09 87.27 
Source: Field survey, 2008 
 

Table 7 shows that 23.64 percent and 4.55 
percent of the respondents ranked general hospital as 
good and excellent respectively based on cost of 
services. Also, 5.45 percent and 4.55 percent of the 
respondents indicated that cost of services in private 

hospitals were good and excellent respectively. In all, 
36.36 percent indicated that cost of services in the 
health centers were good, while 9.09 percent noted 
that they were excellent.    
 

 
Table 8: Adequacy of healthcare center ranking based on drug availability 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 3.64 6.36 10.00 19.09 8.18 47.27 
Mission hospital 0.00 0.91 0.00 4.55 0.00 5.45 
Private hospital 0.00 0.91 1.82 10.91 5.45 19.09 
Private maternity/clinics 0.91 2.73 1.82 4.55 0.00 10.00 
Primary health care centers 0.91 1.82 0.91 1.82 0.00 5.45 
Total  5.45 12.73 14.55 40.91 13.64 87.27 
Source: Field survey, 2008 
 

Table 8 shows that 19.09 percent and 8.18 
percent of the respondents ranked general hospital as 
good and excellent respectively based on drug 
availability. Also, 10.91 percent and 5.45 percent of 
the respondents indicated that drug availability in 

private hospitals were good and excellent 
respectively. In all, 40.91 percent indicated that drug 
availability in the health centers were good, while 
13.64 percent noted that it was excellent.    
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Table 9: Adequacy of healthcare center ranking based on timeliness in patient attendance 
Healthcare Providers Poor  Fair  Average  Good  Excellence  All 
General hospital 7.27 5.45 10.00 12.73 11.82 47.27 
Mission hospital 0.91 0.00 0.00 1.82 2.73 5.45 
Private hospital 2.73 4.55 1.82 4.55 5.45 19.09 
Private maternity/clinics 0.91 0.00 5.45 2.73 0.91 10.00 
Primary health care centers 0.00 1.82 0.91 1.82 0.91 5.45 
Total 11.82 11.82 18.18 22.73 21.82 87.27 
Source: Field survey, 2008 
 

Table 9 shows that 12.73 percent and 11.82 
percent of the respondents ranked general hospital as 
good and excellent respectively based timeliness in 
attending to patients. Also, 4.55 percent and 5.45 
percent of the respondents indicated timeliness in 
attending to patients in private hospitals were good 
and excellent respectively. In all, 22.73 percent 
indicated that timeliness in attending to patients in 
the health centers were good, while 21.82 percent 
noted that it was excellent.    
 
Awareness, willingness to pay for NHIS and their 
correlates 
Table 10: Awareness about National Health 
Insurance Scheme (NHIS) 
Awareness Frequency Percentage 
Yes 60 54.55 
No 50 45.45 
Total 110 100 
Source: Field survey, 2008 

 
Table 10 shows that 54.55 percent of the 

respondents had heard about National Health 
Insurance Schemes (NHIS), while 45.45 percent were 
not aware at all. This means that more effort should 
be put in place to sensitize the aware of NHIS 
through the media, and social agents to most 
especially the farmers who may not have access to 
television or radio. 
 
Table 11: Level of awareness of the respondents 
about NHIS 
Level of Awareness Frequency Percentage 
Very aware 20 18.18 
Aware 22 20.00 
Average aware 18 16.36 
Not aware 50 45.45 
Total 110 100 
Source: Field survey, 2008 
 

The level of awareness of National Health 
Insurance Schemes (NHIS) among the respondents as 
revealed in table 11 shows that only 18.18 percent of 
the sampled respondents were very aware of the 
schemes, while 20.00 percent were aware. Also, 

16.36 percent indicated that they were just averagely 
aware. This could mean that the impact of NHIS is 
not felt by the respondents in Ilesha West. 
 
Table 12: Willingness to pay for NHIS 
Willing Frequency Percentage 
Yes 79 71.82 
No 31 28.18 
Total 110 100 
Source: Field survey, 2008 

 
In table 12, 71.82 percent of the respondents 

were willing to pay for the scheme while 28.2 percent 
were not willing to pay. The respondents that did 
want to pay considered the scheme as a waste of 
money and time. Therefore, the sampled respondents 
that indicated willingness to pay considered the 
scheme to add value to their households and were 
optimistic about the workability of the scheme. Those 
that were not willing to pay viewed the scheme in the 
opposite. 

The results of econometric analysis of the 
determinants of awareness and willingness to pay are 
presented in table 13. The model produced a good fit 
of the data as evidence by statistical significance of 
the Wald Chi square parameters (p<0.01). Inclusion 
of willingness to pay variable in the awareness model 
as an explanatory variable is also justified by the 
statistical significance of rho (p<0.01). This implies 
that estimation of the models as ordinary Probit 
regression would have yielded inefficient parameters. 
The results of the awareness model show that 
awareness significantly reduces willingness to pay. 
This implies that those households that were aware of 
the scheme prior to the research were not willing to 
pay. This may have resulted from detailed 
information already had. However, years of 
education parameters in the two models are with 
positive sign and statistically significant (p<0.05). 
This implies that education increases awareness and 
willingness to pay. Also, the parameters of sick time 
have positive sign and statistically significant 
(p<0.10) in the two models. This implies that as sick 
time increases, awareness and willingness to pay for 
NHIS increases. However, those households that 
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perceived that the scheme is workable in Nigeria 
have significantly higher probability of willingness to 
pay (p<0.05). This is expected because workability is 
going to be a major issue of concern for subscribing. 
Also, those that were of the opinion that the cost is 
okay have significantly higher probability (p<0.05) of 
being aware about NHIS. This is also expected 
because access to some information about cost 

denotes that the person is aware and would have 
compared the cost across time. Also, households that 
indicated that they have preference for health 
insurance have significantly higher probability of 
willing to pay. This is expected because individual’s 
preference will connote usage and willingness to 
subscribe. 
 

 
Table 13: Recursive bivariate results of factors influencing awareness and willingness to pay for NHIS 
 NHIS Awareness Willingness to pay 
Variables Coef. Standard Error z Coef. Standard Error z 
wtp           -1.156183 .2583424 -4.48 - - - 
farming -.0256672 .8390677 -0.03 -.0062623 .8025374 -0.01 
sex .0975138 .4676084 0.21 .1287649 .573509 0.22 
age .0196959 .0140394 1.40 .0309801 .0217185 1.43 
yredu .1169209 .0293944 3.98*** .0968292 .0416303** 2.33 
size -.0052113 .2746187 -0.02 -.0072302 .3472274 -0.02 
totalear .0000185 .0000109 1.69 .0000175 .0000154 1.14 
sicktime .2684846 .1331731 2.02** .2956125 .1573923* 1.88 
malaria -.0432113 1.119365 -0.04 9.989241 5276725 0.00 
hbp -.6864567 .4447723 -1.54 .3208926 .5234628 0.61 
treatcos -9.42e-06 .0000155 -0.61 4.80e-06 .0000161 0.30 
afford -.3539805 .5822471 -0.61 -.301715 .6468158 -0.47 
workable .6378509 .4207933 1.52 1.298384 .5524058** 2.35 
visithop .347439 .3345236 1.04 .3315481 .4696631 0.71 
coverage -.0527206 .4278181 -0.12 .1033798 .5146399 0.20 
costokay .7957769 .4030503 1.97** .6514492 .5288412 1.23 
prefer .4781107 .4410356 1.08 1.274108 .5428131** 2.35 
cons -2.119348 .7988408 -2.65*** -3.391445 1.357496*** -2.50 
athrho 15.85368 566.1558 0.03    
rho 1 3.85e-11     
Likelihood-ratio test of rho=0, chi2(1) =  12.7228    Prob > chi2 = 0.0004 
Wald chi2(33)   =      71.47*** 
Log likelihood = -83.772487   
 
Conclusion 
 Workability of NHIS will offer a lot of 
impacts on health service utilization and delivery in 
Nigeria. There is no reason to doubt the fact that 
implementation of such scheme was long overdue. 
However, sustainability is a major issue that can 
ensure that lasting impacts are felt by the scheme. 
This will also translate into better well-being by the 
people. The major findings of this paper have pointed 
to the need for better awareness creation and proper 
education of the people about potential efficiency 
gains in health service delivery and utilization. 
Awareness was still low in the study area although 
this also reduced willingness to pay. There is the 
need for adequate education through different media 
for addressing low willingness to pay among those 
that were ever aware. Also, ensuring workability of 
the scheme will lead to utilization of health services 
through the scheme. This is vital because if the 

people are not sure about the extent of its 
workability, it will be difficult to persuade many to 
subscribe.  
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Abstract: Stigma and discrimination have been identified as key propelling forces that fuel HIV transmission. This 
study analyzed factors explaining willingness of rural households to buy vegetables from PLWHA. The data were 
the Nigeria’s 2008 Demographic and Health Survey (DHS) and were analyzed with the Multinomial logit 
regression. The results show that awareness about HIV&AIDS is high (83.60 percent). Misconceptions about 
HIV&AIDS included belief that HIV can be transmitted by mosquito bites (24.90 percent), sharing of food (18.00 
percent) and witchcraft (18.1 percent). Only 29.1 percent of the respondents would buy vegetable from PLWHA and 
stigmatization is reduced with age, being tested, knowing someone that had died of HIV&AIDS (p<0.01). It was 
concluded that HIV stigma and discrimination can be reduced by properly educating people on the potential harms 
of discriminating attitudes, especially by targeting he youth. 
[Sulaimon Olalekan Orija and Abayomi Samuel Oyekale. Stigma, Discrimination and Willingness to Buy 
Vegetables from People Living With HVI&AIDS (PLWHA) in Rural Nigeria. Life Sci J 2012;9(4):2094-2100] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 313 
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Introduction 

With estimated 3.1 million people living with 
HIV&AIDS in 2010, Nigeria has the third highest 
number of people living with HIV&AIDS in the world 
after South Africa and India.  Nigeria is experiencing 
multiple HIV epidemics which show different features 
across demographic groups, economic settings and 
geopolitical zones. The reasons for these differences 
are difficult to understand although socio-cultural 
factors may play a key role. The major mode of 
transmission among adult population in Nigeria is 
heterosexual intercourse although other forms of 
transmission like injecting drug users (IDU) and 
homosexuality cannot be completely eradicated 
(UNGASS, 2010). Since HIV is mostly transmitted 
through unprotected sexual intercourse, the most 
vulnerable are people in their sexually active age. 
Incidentally, these groups are those in the 
agriculturally productive age. Food and Agriculture 
Organization (FAO, 2000) estimated that out of the 27 
most affected countries in Africa, 7 million 
agricultural workers had died of AIDS and more are 
likely to die in the next few decades.  

HIV&AIDS affect economic growth by 
decreasing availability of human capital (Bell et al, 
2003). Without good nutrition, health care and 
medicine that are accessible in developed countries, 
huge numbers of people suffer and die from AIDS-
related problems. They will not only be incapable to 
work, but will also need substantial medical care. The 
prediction is that this will most likely cause a collapse 
of economies and societies in countries with 

substantial AIDS population. The outbreak had left 
behind many orphans that are now looked after by 
aged and poor grandparents (Greener, 2002). The 
increased mortality has resulted in a smaller skilled 
population and labour force. This smaller labour 
force consists of increasingly younger people, with 
reduced knowledge and work experience causing 
decreased productivity. An upsurge in workers’ spare 
time to take care of sick family members or for sick 
permission decreases productivity. Escalated mortality 
decreases the means that generate human capital 
and investment in people, via loss of income and the 
demise of parents. 

According to Mann (1987) the phases of 
HIV&AIDS epidemic transmission are three vis-à-vis: 
the epidemic of HIV, the epidemic of AIDS, and the 
epidemic of stigma, discrimination and denial. 
However, it was noted that the third phase is “as 
central to the global AIDS challenge as the disease 
itself”. Stigma refers to processes of devaluing, 
labelling, and stereotyping that result in loss of status, 
unfair and unjust treatment and social isolation 
(Campbell and Deacon, 2006). Discrimination against 
people with HIV&AIDS (PLWHA) results in 
oppression or unfair treatments. Within sociology, 
'discrimination' is the prejudicial treatment of an 
individual based on their membership in a certain 
group or category. Discrimination is the actual 
behaviour towards members of another group. It 
involves excluding or restricting members of one 
group from opportunities that are available to other 
groups (Giddens et al, 2009).  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2095 

Moral philosophers have defined 
discrimination as disadvantageous treatment or 
consideration. This is a comparative definition. An 
individual need not be actually harmed in order to be 
discriminated against. He or she just requires to be 
treated worse than others for some obvious or arbitrary 
reasons. Discrimination is often equated with stigma 
although not always so in reality. Some researchers 
have argued that discrimination is similar to enacted 
stigma which denotes the ‘real experience of 
discrimination’ (Brown et al, 2003; Jacoby, 1993). 
Major and O’Brien (2005) have argued that 
discrimination is an instrument of stigmatization, while 
Collymore (2002) stated that stigma and 
discrimination are two separate entities but closely 
linked. 

Despite international efforts to tackle 
HIV&AIDS, stigma and discrimination remain among 
the most poorly understood aspects of the epidemic. 
Stigma had been identified as a challenge that prevents 
concerted action at community, national, and global 
levels (Piot, 2000). AIDS stigma occurs all over the 
world in a variety of ways, including ostracism, 
rejection, discrimination and avoidance of HIV testing 
without prior consent or protection of confidentiality; 
violence against HIV infected individuals or people 
who are alleged to be infected with HIV; and the 
isolation of HIV infected individuals (UNAIDS, 
2006). Stigma-related violence prevents many people 
from seeking HIV testing, returning for their results, or 
securing treatment, probably changing what could be a 
controllable chronic disease into a death sentence and 
perpetuating the spread of HIV (Ogden and Nyblade, 
2005). 

Stigma and discrimination are principal 
factors contributing to HIV epidemic. For example, 
HIV-related stigma increases vulnerability to HIV 
infection by reducing access to HIV prevention and 
testing and presenting barriers to treatment, care and 
support for PLWHA (Mahajan et al, 2008). Morrison 
(2006) found that stigma and discrimination are 
recognized as two key factors that need to be tackled 
to create an effective and sustained response for HIV 
prevention, care, treatment and impact mitigation.  
 This paper seeks to assess the extent of 
stigmatization towards PLWHA in rural Nigeria. 
Specifically, we identified some misconceptions and 
knowledge gaps among rural households about 
HIV&AIDS. The paper also explored the socio-
economic factors that influence discrimination against 
PLWHA by not willing to offer patronage if the person 
is selling vegetables. In the remaining parts of the 
paper, the materials and methods, results and 
discussion and conclusion were presented.   
 
Materials and Methods 

Area of the Study 
Nigeria is in the West African sub-region, on 

the Gulf of Guinea, lying between latitudes 4º16' and 
13º53' north and longitudes 2º40' and 14º41' east. It is 
bordered by Niger in the north, Chad in the northeast, 
Cameroon in the east, and Benin in the west. To the 
south, Nigeria is bordered by approximately 850 
kilometres of the Atlantic Ocean, stretching from 
Badagry in the west to the Rio del Rey in the east. 
With a total land area of 923,768 square kilometres, 
Nigeria is the fourteenth largest country in Africa. The 
2006 population and housing census put the population 
at 140,431,790.  
 
Methods of Data Collection 

The study used the 2008 Demographic and 
Health Survey (DHS). These are survey-based 
secondary data that were collected with samples 
selected using stratified two-stage cluster design. 
There were 888 clusters comprising of 286 in the 
urban areas and 602 in rural areas. When the number 
of households was assigned to individual state, the 
numbers of clusters, which was calculated based on an 
average sample take of 41 completed interviews, was 
calculated by dividing the total sample in the state. The 
data that were used consist of 12766 individuals in the 
rural areas.  
Methods of Data Analysis 
Estimated model 

Multinomial logistic regression analysis was 
used to determine the factors explaining willingness 
not to buy vegetables from PLWHA. Multinomial 
logistic regression method was used because it 
provides an interpretable linear model for a categorical 
dependent variable and allows the testing of the 
significance of a given predictor whilst controlling for 
all other predictors in the model. The model can be 
expressed as: 

�� =  ln
�(�� ��)

�(�� ��)
 =  ��  + ∑ ��

�
��� ���  +  �  

    ..1 
 Where ��  – Discriminatory attitudes of people to 
PLWHA which are would not buy vegetables from 
vendor with AIDS, �  is probability, ��  is dependent 
variable for any observation i with �  being response 
of 1 if “yes”, 2 if “no” and 3 if “don’t know”. �� is the 
baseline constant and ��  are the corresponding vector 
of estimated regression coefficients. ���  is an array of 
� independent variables which are ��  for age (years); 
�� is sex of the respondent (female = 1, 0 otherwise); 
��  is educational level (years); ��  is North East 
regional dummy (yes = 1, 0 otherwise); ��  is North 
West regional dummy (yes = 1, 0 otherwise); ��  is 
South East regional dummy  (yes = 1, 0 otherwise), ��  
is South West regional dummy  (yes = 1, 0 otherwise), 
��  is South South regional dummy  (yes = 1, 0 
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otherwise); ��  – Ever heard of AIDS (yes = 1, 0 
otherwise); ��� is ever been tested for AIDS (yes = 1, 
0 otherwise); ��� is know someone who has or died of 
AIDS (yes = 1, 0 otherwise); ��� is reduce the chances 
of AIDS by having only one sex partner (yes = 1, 0 
otherwise); ��� is get AIDS from mosquito bites (yes = 
1, 0 otherwise); ���  is reduce chances of AIDS by 
always using condoms during sex (yes = 1, 0 
otherwise); ���  is get AIDS by sharing food with 
person who has AIDS (yes = 1, 0 otherwise); ���  is 
reduce risk of getting AIDS by not having sex at all 
(yes = 1, 0 otherwise); ���  is can get AIDS by 
witchcraft or supernatural means (yes = 1, 0 
otherwise); ��� is can a healthy person have AIDS (yes 
= 1, 0 otherwise); ���  is can AIDS be transmitted 
during pregnancy (yes = 1, 0 otherwise); ���  is can 
AIDS be transmitted during delivery (yes = 1, 0 
otherwise); ���  is can AIDS be transmitted during 
breastfeeding (yes = 1, 0 otherwise); and � is the error 
term. 

The ��  are typically estimated by the 
maximum likelihood (ML) method, which is preferred 
over the weighted least squares approach 
(Schlesselman, 1982). The ML method is designed to 
maximize the likelihood of reproducing the data given 
the parameter estimates. Data are entered into the 
analysis as 0 or 1 coding for the dichotomous outcome, 
continuous values for continuous predictors, and 
dummy coding (e.g., 0 or 1) for categorical predictors. 
The value of the coefficient � reveals the direction of 
the relationship between � and logits of �. When � is 
greater than 0, larger (or smaller) �  values are 
associated with larger (or smaller) logits of �, and the 
curve will resemble an increasing sigmoid (or S-
shape). Conversely, if b is less than 0, larger (or 
smaller) �  values are associated with smaller (or 
larger) logits of �. Such a relationship is shown in data 
in the form of a reverse sigmoid curve. In other words, 
an increase in � is associated with a decrease in logits 
of � and vice versa. 

The dependent variable categories are ‘yes’, 
‘no’ and ‘don’t know’ with ‘no’ being the reference 
point. One regression was run for each category (yes 
and don’t know) to predict the probability of Yi 

(dependent variable for any observation i) being in that 
category. Then the probability of Yi being in category 
0 is given by the adding up constraint that the sum of 
the probability of Yi being in the various categories 
equals 1. 

 
Results and Discussion 
Respondents’ Socio-Economic 
Characteristics 

The age group of the respondents were 
presented in table 1. This shows that the highest 

percentage of respondents interviewed were in the age 
group of 25 – 29 years with 17.7% followed by age 
group of 30 – 34 with 16.9%, 16.1% were aged 35 – 
39 years, 12.9% were aged 40 – 44 years, 11.1% were 
aged 20 – 24 years, 10.3% were aged 45 – 49 years, 
5.5% were aged 15 – 19 & 50 – 54 years, and 3.9% 
were aged 55 – 59 years. However, respondents in the 
age group of 50 – 54 and 55 – 59 years were only 
male. This shows that that only female respondents 
between 15 and 49 years were interviewed. The 
median age of the respondents is 34 years. It also 
showed that respondents of 30 years of age were the 
ones that were mostly interviewed. 
 
Table 1: Frequency distribution of respondents by their 
age group 

Age group Frequency Percent 
15 – 19 707 5.5 
20 – 24 1417 11.1 
25 – 29 2262 17.7 
30 – 34 2160 16.9 
35 – 39 2058 16.1 
40 – 44 1650 12.9 
45 – 49 1319 10.3 
50 – 54 701 5.5 
55 – 59 492 3.9 
Total 12766 100.0 

Source: NDHS, 2008 
 

Respondents with no education constitute 
majority of the sample population (table 2). The 
distribution indicated that 53.3% were not educated, 
23.8% had primary education, and 17.9% had 
secondary education while the least were those with 
higher with 5.0%. Lack of education ultimately brings 
about misconception about the disease and the 
unwillingness to take care of PLWHA which made 
them to be treated as a plague. 
 
Table 2: Frequency distribution of respondents by their 
educational level 

Education Level Frequency Percent 
No education 6806 53.3 
Primary 3041 23.8 
Secondary 2281 17.9 
Higher 638 5.0 
Total 12766 100.0 

Source: NDHS, 2008 
 

With respect to the region (table .3), 
respondents in the North West part of the country were 
the most interviewed with 33.6%, followed by North 
East with 24.9%, North Central with 18.9%, South 
West with 9.4%, South South and South East with 
8.0% and 5.2% respectively. This indicated that 
greater part of the sample population interviewed came 
from the northern part of the country. 
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Table 3: Frequency distribution of respondents by their 
region 

Region Frequency Percent 
North Central 2410 18.9 
North East 3178 24.9 
North West 4290 33.6 
South East 664 5.2 
South West 1200 9.4 
South South 1024 8.0 
Total 12766 100.0 

Source: NDHS, 2008 
 

Muslims constituted over half of the sample 
population. This could most likely be due to the fact 
that a high population of the respondents were in the 
northern part of the country. The distribution (table 4) 
indicated that 63.1% were Muslims and 2.3% were 
adherent to traditional faiths. Christianity was further 
divided into two groups: Catholics and other Christians 
(which can be referred to as the Protestants). The 
Protestants constituted the majority (27.4%) of the 
Christian respondents, while the rests were Catholics 
(7.1%). However, the last group was others with 0.1% 
of the respondents. This could be those who did not 
have a major belief. 
 
Table 4: Frequency distribution of respondents by their 
religion 
Religion Frequency Percent 
Catholic 
Islam 
Other Christians 
Traditionalist 
Others 
Total 

899 
8012 
3473 
296 
18 

12698 

7.1 
63.1 
27.4 
2.3 
0.1 

100.0 

Source: NDHS, 2008 
 

As regards wealth index, table 5 indicated 
35.8% of the respondents were in the poorest category, 
which accounted for the majority of the respondents 
interviewed, followed by those in the poorer category 
with 29.2%, the middle category with 19.2%, the 
richer category with 11.1%. This revealed that 
majority of the rural population interviewed were 
living in poverty. 
 
Table 5: Frequency distribution of respondents by their 
wealth index 
Wealth Index Frequency Percent 
Poorest 
Poorer 
Middle 
Richer 
Richest 
Total 

4570 
3722 
2454 
1412 
608 

12766 

35.8 
29.2 
19.2 
11.1 
4.8 

100.0 

Source: NDHS, 2008 
 
Levels of Knowledge and Misconceptions 

The levels of knowledge and misconceptions 
were indicated in table 6. It showed that 16.4% of the 
respondents had not heard of the disease while 83.6% 
had heard about it. This indicated that a large 

proportion of the population were conscious of the 
presence of the disease. However, 90.2% of these 
respondents had not been tested for the disease while 
9.8% had been tested. This could arise due to the fear 
of discrimination if eventually they had the disease. 

Likewise, 64.5% of the respondents did not 
know anyone with the disease or anyone that died of 
the disease, 33.3% knew someone with the disease 
while 2.2% did not know whether they knew anyone 
or not. 83.9% believed that someone can reduce the 
chances of getting AIDS by having only one sex 
partner who has no other partner, 7.2% did not believe 
it can be reduced, while 8.9% did not know whether it 
can reduced or not by having just one sex partner. 
Furthermore, 24.9% indicated that a person can get 
AIDS from mosquito bites, 56.9% showed that one 
cannot get the disease from mosquito bites while 
18.3% did not know whether it can be transferred 
through this method or not. 

Also, 63.7% of the respondents knew that 
chances of getting HIV/AIDS can be reduced by using 
condoms during sex, 13.9% said no while 22.4% said 
they did not know. 67.8% indicated that they would 
not get AIDS by sharing food with PLWHA, 18.0% 
said they would get AIDS by sharing meals with 
PLWHA while 14.2% said they did not know. With 
respect to the knowledge about reducing the risk of 
getting AIDS by not having sex at all, 82.1% said it 
can be reduced, 10.9% of the respondents said it 
cannot be reduced, while 7.0% said they did not know. 
Fascinatingly, 60.6% of the respondents believed that a 
person cannot get AIDS by witchcraft or supernatural 
means, 18.1% said a person can get AIDS by 
witchcraft or other supernatural means while 21.3% 
said they did not know. 

Furthermore, 74.5% of the respondents 
believed that a healthy looking person can have AIDS, 
15.1% believed otherwise, while 10.4% did not know. 
51.7% reported that AIDS can be transmitted from a 
mother to her unborn child while in the course of 
pregnancy, 19.8% and 28.5% said that no and don’t 
know respectively. About 46.4% of the respondents 
indicated that AIDS can be transmitted during 
childbirth, 23.4% showed that AIDS cannot be 
transferred from mother to child at birth while 30.2% 
said they did not know. Likewise, 55.7% of the 
respondents believed that AIDS can be transmitted 
during breastfeeding, 16.2% believed otherwise, while 
28% said they did not know anything about it. 

The findings revealed that majority of the 
respondents in this study had heard of the disease and 
an encouraging percentage also had good knowledge 
about its mode of transmission. 
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Table 6: Frequency distribution of respondents by their 
knowledge and misconceptions about HIV 
transmission 
Characteristics Frequency Percent 
Have you ever heard of AIDS? 
 No 
 Yes 
 Total 
Have you ever been tested for AIDS? 
 No 
 Yes 
 Total 
Did you know someone who has or died of AIDS? 
 No 
 Yes 
 Don’t know 
 Total 
Can a person reduce HIV/AIDS infection by having 
one partner? 
 No 
 Yes 
 Don’t know 
 Total 
Can a person get AIDS from mosquito bite? 
 No 
 Yes 
 Don’t know 
 Total 
Can condom reduce contracting HIV/AIDS 
infection? 
 No 
 Yes 
 Don’t know 
 Total 
Can a person get HIV infection by sharing meal with 
PLWHA? 
 No 
 Yes 
 Don’t know 
 Total 
Can a person reduce of getting AIDS by not having 
sex at all? 
 No 
 Yes 
 Don’t know 
 Total 
Can a person get AIDS through witchcraft or other 
supernatural means? 
 No 
 Yes 
 Don’t know 
 Total 
Can a healthy looking person be infected with 
AIDS? 
 No 
 Yes 
 Don’t know 
 Total 
Can HIV/AIDS be transmitted during pregnancy? 
 No 
 Yes 
 Don’t know 
 Total 
Can HIV/AIDS be transmitted during child birth? 
 No 
 Yes 
 Don’t know 
 Total 
Can HIV/AIDS be transmitted during breastfeeding? 
 No 
 Yes 
 Don’t know 
 Total 

 
2087 
10676 
12763 
 
10743 
1171 
11914 
 
6853 
3538 
234 
10625 
 
771 
8920 
944 
10635 
 
6060 
2649 
1947 
10656 
 
1478 
6777 
2383 
10638 
 
7223 
1921 
1508 
10652 
 
1159 
8732 
745 
10636 
 
6450 
1925 
2260 
10635 
 
1606 
7913 
1102 
10621 
 
2112 
5518 
3034 
10664 
 
2498 
4945 
3218 
10661 
 
1732 
5941 
2991 
10664 

 
16.4 
83.6 
100.0 
 
90.2 
9.8 
100.0 
 
64.5 
33.3 
2.2 
100.0 
 
7.2 
83.9 
8.9 
100.0 
 
56.9 
24.9 
18.3 
100.0 
 
13.9 
63.7 
22.4 
100.0 
 
67.8 
18.0 
14.2 
100.0 
 
10.9 
82.1 
7.0 
100.0 
 
60.6 
18.1 
21.3 
100.0 
 
15.1 
74.5 
10.4 
100.0 
 
19.8 
51.7 
28.5 
100.0 
 
23.4 
46.4 
30.2 
100.0 
 
16.2 
55.7 
28.0 
100.0 

Source: NDHS, 2008. 
 
 
 

Stigma and Discriminatory Attitudes 
Table 7 shows that a high proportion of the 

respondents (68%) would not buy vegetables from 
vendors with AIDS indicating farmers with AIDS that 
sell their produce are at a loss as people would not 
from them after knowing their AIDS status.  
 
Table 7: Percentage distribution of people that would 
buy vegetables from  PLWHA 
Characteristics Frequency Percent 
 No 
 Yes 
 Don’t know 

7243 
3105 
311 

68.0 
29.1 
2.9 

Source: NDHS, 2008. 
 
Multivariate Analysis of Discriminatory 
Attitudes towards PLWHA 

The multinomial regression analysis carried 
out in this study had dependent variables with three 
categories which were ordered (i.e. yes, no, don’t 
know). These were the responses with the answer “no” 
as the reference category. Table 8 shows the 
relationship between the respondents’ willingness to 
buy vegetables from vendor living with HIV/AIDS and 
selected characteristics. The model specification was 
statistically significant (χ2 = 11154.53; p<0.00001). 

The two equations in the table were labelled 
by the group they contrast to the reference group. The 
first equation was labelled “Yes”, and the second 
equation was labelled “Don’t know”. The variables 
that had a statistically significant relationship to 
distinguish respondents that answered yes from those 
that answered no; at 1% were age, education level, 
North West region, South South region, ever heard of 
AIDS, ever been tested for AIDS, knows someone 
who has or died of AIDS, a healthy looking person can 
be infected with AIDS and HIV/AIDS can be 
transmitted during child birth; at 5% was sex and at 
10% was a person can get AIDS through 
witchcraft/other supernatural means. The variables that 
had a statistically significant relationship to distinguish 
respondents that answered don’t know from those that 
answered no; at 1% was ever heard of AIDS: at 5% 
were sex, North East region, South East region, ever 
been tested for AIDS and a person can reduce risk of 
getting AIDS by not having sex at all; and at 10% were 
a person can reduce HIV/AIDS infection by having 
one partner, a person can get HIV infection by sharing 
meal with PLWHA, a person can get AIDS through 
witchcraft/other supernatural means and HIV/AIDS 
can be transmitted during child birth. 

Respondents that answered yes revealed that 
older people show more willingness to buy vegetable 
from vendors with HIV/AIDS than younger people. 
Male respondents also showed more willingness than 
their female counterparts, indicating that female 
respondents were not willing to buy vegetables from 
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vendors with AIDS. Educated populations with 
presumably greater knowledge of the disease were 
expected to be less hostile to PLWHA i.e. 
discriminatory attitudes towards vendors with AIDS 
reduces with increasing levels of education. 

Furthermore, the findings indicated that 
population in the North Western part of the country 
would be willing to buy vegetables from vendors 
living with AIDS than their counterparts from the 
North Central region while the South South region 
showed discriminatory attitudes. Respondents who had 
heard of AIDS are less likely to buy vegetables from 
vendors with AIDS showing a misconception about the 
disease. Also, respondents who had been tested for 
AIDS were willing to buy vegetables from vendors 
with AIDS indicating that they had enough knowledge 
of the disease. Respondents that knew people who had 
AIDS or died of AIDS would be willing to buy 
vegetables from vendors with AIDS. 

Interestingly, respondents who believed that a 
person can get AIDS from witchcraft or other 
supernatural means would show discriminatory 
attitudes towards vegetable vendors with AIDS. This 
means that they had misconception about the disease 
which is due to their cultural beliefs. A statistically 
significant proportion of the population who believed 
that a healthy looking person could be infected with 
AIDS were more likely, than those who believed 

otherwise, to buy vegetables from vendors with AIDS. 
Also, respondents who had the knowledge that AIDS 
can be transmitted through breastfeeding would be 
willing to buy vegetables from vendors with AIDS. 
Although this did not apply to those that believed that 
AIDS can be transferred during pregnancy or at 
childbirth as these were insignificant. 

For respondents that answered ‘don’t know’, 
it was revealed that male respondents do not know 
whether to buy vegetables from vendors with AIDS or 
not, while female respondents would show 
discriminatory attitudes. Respondents in the South East 
were more likely not to know whether to buy 
vegetables from vendors with AIDS than those in the 
North Central region while respondents from the North 
East would show discriminatory attitude than those of 
North Central. 

Furthermore, respondents that had ever heard 
of AIDS, been tested for AIDS, that believed that 
AIDS can be reduced by having sex with only one 
partner, that believed that AIDS can be transmitted by 
sharing meals with PLWHA, that confirmed that AIDS 
can be reduced by having no sex at all, that believed 
that a person can get AIDS from witchcraft or other 
supernatural means and those that believed that AIDS 
can be transferred at childbirth would not buy 
vegetables from vendors with AIDS. This showed that 
exhibit discriminatory attitude.  

 
Table 8: Factors explaining willingness to buy vegetables from vendor living with HIV/AIDS 

Explanatory Variables 
Yes Don’t know 

Coefficients Standard errors Coefficients Standard errors 
Age 
Sex 
Education level 
Region 
 North East 
 North West 
 South East 
 South West 
 South South 
Ever heard of AIDS 
Ever been tested for AIDS 
Known someone who has or died of AIDS 
A person can reduce HIV/AIDS infection by having one partner 
A person can get AIDS from mosquito bite 
Condom can reduce contracting HIV/AIDS infection 
A person can get HIV infection by sharing meal with PLWHA 
A person can reduce risk of getting AIDS by not having sex at all 
A person can get AIDS through witchcraft/other supernatural means 
A healthy looking person can be infected with AIDS 
HIV/AIDS can be transmitted during pregnancy 
HIV/AIDS can be transmitted during child birth 
HIV/AIDS can be transmitted during breastfeeding 
Constant 

0.008*** 
-0.113** 
0.075*** 
 
0.103 
0.484*** 
0.025 
-0.137 
-0.382*** 
-1.199*** 
0.433*** 
0.414*** 
 
-0.067 
-0.300 
0.379 
 
-0.529 
 
-0.012 
 
-0.105* 
 
0.830*** 
 
-0.061 
0.217*** 
-0.005 
-1.087 

0.003 
0.052 
0.005 
 
0.074 
0.071 
0.105 
0.090 
0.091 
0.145 
0.071 
0.060 
 
0.0073 
0.056 
0.055 
 
0.067 
 
0.068 
 
0.063 
 
0.062 
 
0.066 
 
0.067 
0.060 

-0.003 
-0.299** 
-0.025 
 
-0.549** 
0.253 
0.560** 
0.424 
0.083 
-25.782*** 
-0.869** 
-0.002 
 
-0.291* 
-0.137 
-0.093 
 
-0.343* 
 
-0.388** 
 
-0.358* 
 
0.051 
 
-0.214 
-0.416* 
0.119 
23.804 

0.007 
0.144 
0.017 
 
0.241 
0.201 
0.304 
0.262 
0.283 
0.365 
0.374 
0.212 
 
0.159 
0.161 
0.144 
 
0.182 
 
0.154 
 
0.198 
 
0.139 
 
0.207 
 
0.216 
0.187 

Significance level: *** p<0.01, ** p<0.05, *p<0.1 
Chi-square (42) = 11154.53; p<0.00001; -2 log likelihood = -7220.2724; Pseudo R2 = 0.4358. 
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Conclusion 
AIDS poses serious threat to agricultural 

production in Nigeria. Stigma and discriminatory 
attitudes towards people living with HIV/AIDS in rural 
Nigeria reduces their productivity as well as having 
serious economic implications on the part of the 
producers, the sellers and the nation at large. A 
vegetable seller with AIDS (in most cases could be 
farmer) who could not sell his/her products and whose 
family are not willing to take care of him/her because 
of the discriminatory attitudes they have against him 
would be financially and economically unbalanced. 

There is need for programmes to educate the 
general public that while AIDS remains incurable, it is 
possible for people living with the virus to live 
functional and economically viable lives with adequate 
nutritional and psychosocial support, rest, treatment of 
opportunistic infections and antiretroviral therapy. 
Traditionally, women are the primary care givers in the 
African community (Nigeria inclusive); hence the 
greater burden of providing care falls on them. Their 
increased domestic work load and insufficient 
psychological and social support may lead to 
resentment that involuntarily reinforces stigmatizing 
behaviour. Efforts need to be made to ensure that 
gender inequalities are not heightened while designing 
care and support programmes. Further qualitative 
research is needed to give better understanding of the 
reasons why females appear to have more stigmatizing 
attitudes. 

Public education must play a key role in the 
success of prevention programmes and increase in the 
uptake of HIV testing. Behavioural change 
programmes must encourage individuals to reduce 
their risk of HIV acquisition. The stigmatization and 
discrimination that have typified societal responses 
must be dealt with promptly, as they compromise the 
effectiveness of prevention programmes. The early 
involvement and support of the government in the 
HIV/AIDS campaign can set the necessary 
groundwork for a continuing strong leadership that 
will be critical for initiating and sustaining an effective 
nationwide prevention programme. Stigmatization and 
discrimination against PLWHA are common in 
Nigeria. Often both Christian and Muslim religious 
leaders view immoral behaviour as the cause of the 
HIV/AIDS epidemic. PLWHA often lose their jobs or 
are denied health care services because of the 
ignorance and fear surrounding the disease. There is 
need for increased national campaigns and more 
visible and vocal societies and support groups for 
people infected with or affected by HIV as well as 
education of the public about HIV/AIDS in a bid to 
dispelling myths and giving the disease a human face. 
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Abstract: Child malnutrition poses serious challenge to economic development in many SSA countries. This study 
analyzed the factors predisposing children to wasting in selected SSA countries. Anthropometrics data for children 
in Gambia, Niger, Comoros, Central African Republic, Lesotho and Swaziland were analyzed using Z-score and 
Probit regression. Results show that wasting is highest in Niger (12.69 percent). Probit analysis shows that 
attainment of secondary education by the mothers, urbanization, presence of pipe water, vaccination, and mother’s 
access to radio and television significantly reduce the probability of wasting, while infection with diarrhea, fever and 
age at first polio vaccine significantly increase it (p<0.10). Concerted efforts to reduce malnutrition must focus on 
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1. Introduction 

 The state of child malnutrition in many 
developing countries has significantly worsened over 
the past few decades (ACC/SCN, 2000). Because 
mothers were either ill or malnourished, about 24 
million babies are annually born with small weight 
unable to sustain healthy living (de Onis et al, 1998, 
UNICEF, 1998). Out of under-five children in 
developing world, 206 million are stunted (low 
height for age), 50 million are wasted (low weight for 
height), and 167 million are underweight (low weight 
for age) due to lack of sufficient food and the 
presence of diseases (de Onis et al, 1997).  

In Africa, several studies have shown that 
the goal of overcoming malnutrition among children, 
which has recurrently featured in several policy 
statements is yet to be achieved (WHO, 2000; 
UNICEF, 2000; World Bank, 2004; Silva, 2005). 
Despite several national and international awakening 
and assistance, child’s health is still in a state of crisis 
in many SSA countries. Although some 
improvements had been recorded over the last fifty 
years, these have been slower than what was had in 
other regions of the world.  

The incidence of wasting, which reflects the 
acuteness of malnutrition had been widely used to 
characterize the nutritional status of children (DCS, 
2003; Wise, 2004; Silva, 2005). Wasting reflects a 
deficit in weight relative to height due to a deficit in 
tissue and fat mass (Fernandez et al, 2002). 
Epidemiological evidence suggests that the first 
response to a nutritional deficiency and/or disease 
infectious is weight loss (wasting), and this will be 
followed by retardation in linear growth (stunting). If 

the infection persists, children will cease to grow in 
height and will lose weight, thus augmenting the 
process and prevalence of wasting (Fernandez et al, 
2002; Wise, 2004).  

This study is important because in the 
United Nations MDGs, which was unanimously 
adopted in September 2000, and latter accepted as a 
policy guide and framework for economic planning 
in many developing countries, child matters on issues 
of nutrition, health and mortality are very prominent. 
The objective of the study is to analyze the factors 
predisposing under-five children in some SSA 
countries to wasting? This will provide the needed 
directions to African policy makers on the way of 
reducing the problem of wasting in order to reduce 
child mortality and work towards meeting the MDGs. 
 
2. Theoretical Framework and Literature 

Review 
UNICEF (1990; 1998) analyzed the 

determinants of wasting within a framework that 
incorporate some underlying causes like inadequate 
health services, unhealthy environment, inadequate 
household food security, and inadequate mother- and 
child-caring practices. It was noted that most of the 
underlying causes are directly linked to some basic 
(or structural) factors that are political, legal, and 
cultural in nature. In like manner, Chevassus-Agnès 
(1999) presented a framework for understanding the 
causes of malnutrition (fig. 1). This identified key 
factors as access to food, care practices, and health 
and sanitation as factors ultimately determining 
nutritional status. 
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Figure 1: A conceptual framework for the determinants of child nutrition  
Source: Chevassus-Agnès, (1999). 
 

Based on the framework presented 
above, many studies have analyzed the 
determinants of malnutrition. Specifically, 
Gunasekara (1999) used anthropometrics indices 
of weight-for-height to assess the nutritional 
status of children in Sri Lanka. It was found that 
employment status of mother, number of living 
children, the level of education of the mother 
and non-involvement of the mothers in the rural 
labour market significantly affected wasting 
problem in children.  

ORC Macro (2001) found that in Africa, 
Malawi (2000 data), Tanzania (1999 data), 
Uganda (2000/2001 data) and Zimbabwe (1999 
data) have prevalence of wasting being 5.5 
percent, 5.4 percent, 4.0 percent, and 6.4 percent 
respectively. It is only in Malawi that wasting 
prevalence was higher among female children.  

MINECOFIN (2002) also found that in 
Rwanda (using 2001 dataset), prevalence of wasting 
was 3.4 percent, but male children have a slightly 
higher prevalence. Wise (2004) further reported that 
using the same dataset, approximately 39 percent of 
Rwanda children between 12-17 months and 28 
percent of children between 18–23 months were 
reported to have suffered from diarrhea two weeks 
prior to the survey. These two age groups also 
reported the highest prevalence of wasting (6.8 
percent and 6.6 percent respectively). After the 
second year of life, the percentage of children 
reported to have suffered from diarrhea declines with 

age. However, urban children experience a higher 
prevalence of wasting (4.1 percent) than children in 
rural areas (3.2 percent).  

Fernandez et al (2002) found that low birth 
weight (LBW), measles incidence, and access to a 
safe water supply explained 64% of wasting 
variability in Asia. In Latin America, LBW and 
survey year explained 38% in Africa, LBW, survey 
year, and adult literacy explained 7%. Also, vitamin 
A had been identified as the growth-promoting factor 

"A." (Rivera et al, 2003).  
Department of Census and Statistics 

(DCS) (2003) found that in Sri Lanka, the key 
factor explaining wasting in children were age 
of the child, sector of residence (urban or rural), 
work status of mother, access to media by the 
mother, mother’s educational level and type of 
toilet. Also, wasting is influenced by number of 
living children in the family and whether the 
mother washes her hand after the child 
defecated, access to safe drinking water and sex 
of the child.   

Ekanayake et al (2004) determined the 
factors influencing child malnutrition in Sri 
Lanka. Their findings revealed that while 
mother’s nutritional awareness and total income 
are negatively related to child’s malnutrition, 
mother’s age and interest in media have positive 
significant relationship. Silva (2005) also 
analyzed the determinants of child malnutrition 
in Ethiopia. The study revealed that child’s age, 
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mother’s height, household wealth, education of 
mothers and access to good water explain to a 
large extent the nutritional status of children. 
3. Methodology 
Source of data 
 The study used the data set available for 
some developing countries on child’s 
anthropometrics information. The data were collected 
in 2000 End-Decade Multiple Indicator Cluster 
Survey with the financial support from the United 
Nations International Children Emergency Funds 
(UNICEF). The requested information is robust in 
every respect comprising of child anthropometrics 
data, disease infection, mother’s socio-economic 
characteristics, housing condition and participation in 
different forms of vaccination programs, among 
others. The samples in all the countries were selected 
in two stages. At the first stage, clusters were selected 
with probability proportional to size. After a 
household listing was obtained for the selected 
clusters, systematic samples were drawn. African 
countries for which data were analyzed in this study 
are Gambia, Niger, Central Africa Republic, 
Comoros, Lesotho, and Swaziland (see table 1 for the 
sample distribution). These countries were selected 
based on region and completeness of the needed 
variables.   
 
Table 1:  Distribution of Samples and Household 
Members in the Selected SSA Countries 
 
Country Gambia Niger Central Africa 

Republic 
Comoros Lesotho Swaziland 

Completed 
Samples 

4190 4321 11452 3677 7471 4190 

Household 
members 

24213 26256 92466 27060 32744 24213 

Total Women 5271 5664 14300 5242 6741 5271 
Women 
included for 
analysis 

4256 4331 12636 3687 4709 3730 

Total Children 3509 5080 16964 4870 3737 3509 
Children included 
for analysis 

2474 4545 12094 3044 3083 3163 

 
Analytical Models 

Z-Score indices of prevalence of malnutrition  
The z-score was used to carry out the analysis of child’s 

malnutrition. This is represented as: 
Zi  =    Xi – μ     

    1 
            

Where i refers to individuals (children) and j 
= 1….3 with Zi = weight-for-height nutrition index, 
and Zi = z-score weight-for-age nutrition index, Xi = 
observed value for the ith child, μ = mean value of 
the reference population, and  = standard deviation 
of the reference population. A z-score of -2 standard 
deviation is the most commonly adopted cut off for 
all nutrition indicators. Consequently, children with 
z-scores below (-2 ) (WHZ) are considered to be 
moderately or severely malnourished.  

Probit Analytical Approach  
 The Probit regression was used to analyze 
the socio-economic determinants of the health 
outcomes using Limdep 7.0 software. The dependent 
variables (Yij) were binary variables with value of 1 if 
malnourished in respect of wasting (z-score less than 
–2) and 0 otherwise. Following Zere and McIntyre 
(2003), outliers were excluded based on the 
recommendation of WHO (1995). Therefore, weight-
for-height z score less than –4 and greater than +5 
were excluded. The estimated model is stated as:  
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Where: 
M1 = sex (male 1, 0 otherwise) 
M2 = urbanization (urban centers = 1, 0 otherwise) 
M3 = age of child (months) 
M4 = hour of early learning (minutes) 
M5 = mother’s secondary education (≥ secondary = 1, 
0 otherwise) 
M6 = mother’s primary education (≥ primary = 1, 0 
otherwise) 
H1 = ever received vitamin A (yes =1, 0 otherwise) 
H2 = month since last dose of Vitamin A 
H3 = ever breastfed (yes =1, 0 otherwise) 
H4 = currently breast-feeding (yes =1, 0 otherwise) 
D1 = diarrhea in last 2 weeks (yes =1, 0 otherwise) 
D2 = cough in last 2 weeks (yes =1, 0 otherwise) 
D3 = fever in last 2 weeks (yes =1, 0 otherwise) 
D4 = sleep under bed net (yes =1, 0 otherwise) 
V1 = ever given BCG vaccines (yes =1, 0 otherwise) 
V2 = age at first polio vaccine  
V3 = number of polio vaccine  
V4 = number of DPT vaccine 
V5 = ever given measles vaccine (yes =1, 0 otherwise) 
P1 = mother alive (yes =1, 0 otherwise 
P2 = mother at home (yes =1, 0 otherwise) 
P3 = father alive (yes =1, 0 otherwise) 
P4 = father at home (yes =1, 0 otherwise) 
A1 = pipe water (yes =1, 0 otherwise) 
A2 = sanitary toilet (yes =1, 0 otherwise) 
A3 = non-iodized salt (yes =1, 0 otherwise) 
A4 = tile as floor material (yes =1, 0 otherwise) 
A5 = electricity (yes =1, 0 otherwise) 
A6 = radio (yes =1, 0 otherwise) 
A7 = television (yes =1, 0 otherwise) 
A8 = refrigerator (yes =1, 0 otherwise) 
vj  = error term 

The first hypothesis is that education of 
mothers does not significantly decrease wasting 
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among children, while the second is that number of 
polio vaccine does not significantly reduce wasting. 
4.    Results and Discussions 
Wasting Prevalence  

Table 2 shows the indices of wasting 
computed for some countries in SSA. The mean of 
the weight-for height z-score (WHZ) is highest in 
Swaziland with 0.4953 and the percentage of wasting 
is lowest there with 1.13 percent.  The wasting 

prevalence were also computed for rural children and 
urban children. Among all the countries, wasting 
prevalence is highest among all the children, rural 
children and urban children in Niger with 12.69 
percent, 14.19 percent and 10.21 percent respectively. 
Whether for rural or urban children, Swaziland has 
the lowest wasting prevalence.  
 

 
Table 2: Prevalence of Wasting Based on Child’s Sex and Sector of the Economy  

Malnutrition Variable/ 
Country 

Gambia 
(n = 2474) 

Niger 
(n = 

4545) 

Central 
African 

Republic 
(n = 12094) 

Comoros 
(n = 3044) 

Lesotho 
(n = 3083) 

Swaziland 
(n = 3163) 

Mean Z score (WHZ) -0.4978 -0.8616 -0.1314 0.1811 0.3179 0.4953 
Std deviation 1.1647 1.0605 1.3969 1.7692 1.4435 1.13 
All children 8.60 12.69 8.19 10.22 4.96 1.20 
Rural Sector 8.58 14.19 8.36 10.34 4.95 1.31 
Urban Sector 8.75 10.21 7.91 9.97 5.08 0.69 

 
Determinant of Wasting 

The analysis of the socio-economic factors 
explaining wasting in under-five children is presented 
in tables 3a and 3b. The results show that male 
children in Niger and Central Africa Republic have 
significantly higher probability of wasting, while the 
opposite applies for Swaziland. This goes in line with 
the finding of ORC Macro (2001). In Comoros and 
Swaziland, children from urban centers have 
significantly lower probability of wasting than those 

in the rural areas. This difference had been traced to 
the presence of health facilities and income 
generating opportunities in the urban areas {United 
State Agency for International Development (USAID) 
(2000)}. This goes in line with the findings of Yimer 
(2000), but contradicts that of Wise (2004) for 
Rwanda.  
Also, as the children grow older, their probability of 
wasting significantly reduces in Niger and Comoros. 
Wise (2004) had similar finding and explained Table 

 
3a: Probit Regression of the Determinants of Wasting (WHZ) Among Children in Sub-Saharan Africa 
Country/Variables Gambia Niger Central African Republic 
 Parameter t-value Parameter t-value Parameter t-value 
Constant 0.110953** 2.196 0.043876 0.742 0.053873** 2.471 
Sex 0.001632 0.186 0.030855* 3.455 0.009379* 3.065 
Urbanization 0.011081 0.823 -0.005992 -0.396 0.003397 0.906 
Age of child -0.000052 -0.118 -0.001065** -2.344 0.000072 0.710 
Hour of early learning -0.00167*** -1.860 0.000993 0.723 -0.000212** -2.538 
Mother’s primary education -0.03366*** -1.778 0.016108 0.955 -0.010077* -2.829 
Mother’s secondary education -0.022526* -2.815 -0.021965* -2.706 -0.002836 -0.528 
Vitamin A 0.003470 0.219 -0.000912 -0.220 -0.000708** -2.162 
Month since last dose of Vitamin A -0.001585 -1.136 0.001855* 2.634 -0.000811 -1.495 
Ever breast fed -0.032786 -0.738 -0.000901 -0.030 -0.024876** -2.548 
Currently breast feeding -0.007795 -0.536 0.062385* 3.941 -0.004880 -1.235 
Diarrhea in last 2 weeks 0.01022** 1.981 0.038717* 3.895 0.010056* 2.770 
Cough in last 2 weeks 0.01537*** 1.828 0.012495** 2.129 0.001556** 2.458 
Fever in last 2 weeks 0.001223** 2.094 0.037970* 3.786 0.001939 0.556 
Sleep under bed net -0.005832* -2.657 -0.022007** -1.961 0.001372 0.392 
Ever given BCG vaccines -0.003830** -2.103 -0.005607** -2.255 -0.000600** -2.098 
Age at first polio vaccine 0.018551* 2.677 0.042681* 2.753 0.007931* 2.577 
Number of polio vaccine -0.005158** -2.561 0.003444 0.500 -0.00335*** -1.809 
Number of DPT vaccine 0.008593 0.665 0.012900 1.602 0.001993 0.696 
Ever given measles vaccine -0.005476** -2.290 -0.001716** -2.249 -0.005989** -2.055 
Mother alive -0.012249** -2.326 0.024832 0.521 0.006872 0.432 
Mother at home 0.003065 0.121 0.007674 0.307 -0.006903 -0.919 
Father alive 0.028419 0.882 -0.025026 -0.621 0.01713*** 1.947 
Father at home -0.021821** -2.383 -0.014846 -0.842 -0.005721** -2.358 
Pipe water -0.022683** -2.318 0.000271 0.024 -0.003651** -1.993 
Sanitary toilet -0.000071 -0.696 -0.048304*** -1.819 -0.014117* -2.909 
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Non-iodized salt 0.027217* 2.906 0.018943** 2.109 -0.002487 -0.452 
Tile as floor material -0.004470** -2.500 0.019914 1.349 -0.006444** -2.579 
Electricity 0.000556 0.041 0.032687*** 1.893 0.013063* 1.689 
Radio 0.004710 0.462 -0.006674 -0.691 0.00592*** 1.795 
Television 0.01494*** 1.727 -0.021179* -2.987 -0.01301*** -1.816 
Refrigerator -0.04402*** -1.727 0.026119 1.104 0.006201 0.446 
F- value 9.03*  8.93*  8.62*  
* - statistically significant at 1 percent level, ** - statistically significant at 5 percent level 
*** - statistically significant at 10 percent level 
 
Table 3b: Probit Regression of the Determinants of Wasting (WHZ) Among Children in Sub-Saharan Africa 
Country/Variables Comoros Lesotho Swaziland 
 Parameter t-value Parameter t-value Parameter t-value 
Constant 0.009608 0.641 0.00456 0.2345 0.017245 1.444 
Sex -0.001553 -0.412 0.00522 1.077 -0.00274*** -1.671 
Urbanization -0.007247* -2.577 -0.004611 -0.696 -0.006393** -2.481 
Age of child -0.000090* -2.587 0.000075 0.345 -0.001191 -1.020 
Hour of early learning 0.000257 0.629 -0.00283 -0.811 -0.000135 -0.364 
Mother’s primary education 0.001640 0.145 -0.067364* -2.693 -0.008806** -2.472 
Mother’s secondary education -0.003070* -2.714 -0.011207** -2.104 0.001057** -2.320 
Vitamin A 0.015701* 2.597 0.003655 0.463 -0.003920* -2.586 
Month since last dose of 
Vitamin A 

-0.001279 -1.008 -0.000140 -0.148 0.000093 0.795 

Ever breast fed 0.00656 0.122 -0.007955* -2.642 0.005649 0.910 
Currently breast feeding -0.004585 -0.837 0.020951* 2.843 0.004895 1.481 
Diarrhea in last 2 weeks 0.012840** 2.479 0.0068311 0.993 0.004049 0.990 
Cough in last 2 weeks -0.005946 -1.263 -0.010335* 2.623 -0.001137 -0.547 
Fever in last 2 weeks 0.002226** 2.500 -0.000421 0.325 0.036777* 5.447 
Sleep under bed net -0.006149** -2.467 -0.006984** -2.365 -0.012109 -0.341 
Ever given BCG vaccines -0.006997* -2.671 -0.005701** -2.222 0.016558* -2.644 
Age at first polio vaccine -0.002945 -0.413 0.014990** 2.290 -0.004365* -2.972 
Number of polio vaccine -0.000822** -2.249 0.000138 0.019 0.002824* -2.579 
Number of DPT vaccine 0.002628 0.606 -0.003016 -0.308 -0.00353*** -1.703 
Ever given measles vaccine 0.011233 1.156 0.015261 0.875 -0.008720 -1.459 
Mother alive -0.01228*** -1.866 -0.056487* -2.647 0.004250 0.440 
Mother at home 0.006264 0.660 -0.007697* -2.844 -0.00864*** -1.702 
Father alive 0.015384 1.308 0.000813 0.087 0.000126 0.018 
Father at home -0.016840* -2.897 -0.001610** -2.268 -0.001572** -2.461 
Pipe water 0.00800*** 1.954 0.002224 0.415 -0.010334* -2.582 
Sanitary toilet 0.002075 0.214 0.060926* 2.711 0.002306 0.332 
Non-iodized salt -0.008442 -1.477 0.0074744** 2.256 0.01137*** 1.923 
Tile as floor material 0.004906 1.193 0.0026052 0.181 0.004336 1.063 
Electricity 0.007431 1.398 0.003340 0.221 -0.006778 -1.039 
Radio 0.0026300 0.609 -0.004090 -0.744 -0.002744 -0.605 
Television -0.007934** -2.255 -0.01551*** -1.739 -0.003072* -2.638 
Refrigerator -0.002040 -0.312 0.000394 0.037 0.00623 0.118 
F value 7.98*  8.06*  8.14*  
* - statistically significant at 1 percent level, ** - statistically significant at 5 percent level 
*** - statistically significant at 10 percent level 
 
that it was due to high vulnerability of children to 
illness at the early stage of growth. Example is 
teething, which disturbs the growth processes if the 
child has diarrhea. The more the hours of early 
learning, the less the probability of wasting in 
Gambia and Central Africa Republic. This can also 
be linked to the fact that it is older children that are 
kept in most of these kindergarten classes.  

Possession of at least a primary education 
significantly reduces the probability of wasting 
incidence in Gambia, Central Africa Republic, 
Lesotho and Swaziland. Also, possession of at least a 
secondary education significantly reduces the 
probability of wasting in all the countries except 
Central Africa Republic. Education is expected to 

broaden the knowledge of the mothers on the best 
way to take care of children. Similar findings had 
been reported (Yimer, 2000; C). Hypothesis 1 is to be 
rejected for those countries with statistical 
significance. 

Fortification of food with vitamin A 
significantly reduces the probability of wasting in 
Central Africa Republic, Comoros and Swaziland. 
However, the longer the time that children last took 
vitamin A, the higher the probability of wasting in 
Niger.  This finding supports the finding of Rivera et 
al (2003) because vitamin A had been identified as a 
growth-promoting factor in children.  

Children who ever breastfed have 
significantly lower probability of wasting in Central 
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Africa Republic and Lesotho. However, those 
children who were currently breast-feeding have 
significantly higher probability of wasting in Niger 
and Lesotho. Many factors like inability to fully 
breast-feed children, diseases and poor nutrition of 
the mothers may be responsible (Fernandez, 2002). 

Infection with diarrhea significantly 
increases the probability of wasting in all the 
countries except Lesotho and Swaziland. Frogillo et 
al (1997) had a similar result. This is because of low 
food consumption and body dehydration associated 
with diarrhea. Also, infection with cough 
significantly increases wasting in all the countries 
with the exception of Comoros and Swaziland. Fever 
infection significantly increases wasting in all the 
countries except Central Africa Republic and Lesotho. 
Children that were sleeping under bed nets have 
significantly lower probability of wasting in all the 
countries except Central Africa Republic and 
Swaziland. This possibly results from prevention of 
malaria that may result from mosquito bites. 

Children who ever took BCG vaccination 
have significantly lower probability of wasting in all 
the countries. The older the children are at the first 
time of taking polio vaccination, the higher the 
probability of wasting in all the countries except 
Comoros. The higher the number of polio vaccines 
that children took, the lower the probability of 
wasting in all the countries with exceptions in Niger 
and Lesotho. Therefore, hypothesis 2 is to be rejected 
for those countries with statistical significance. Also, 
it is only in Swaziland that increasing the number of 
DPT vaccines taken by the children results in 
significant reduction in the probability of wasting. 
This is because these vaccines reduce incidence of 
diphtheria, polio and tuberculosis in children. 
Children who ever took vaccination against measles 
have significantly lower probability of wasting in 
Gambia, Niger and Central Africa Republic. Frogillo 
et al (1997) observed a negative correlation between 
immunization rate and prevalence of wasting in Asia. 

Children whose mothers are alive have 
significantly lower probability of wasting only in 
Gambia, Comoros and Lesotho. However, probability 
of children becoming wasting significantly decreases 
when mothers are at home in Lesotho and Swaziland. 
The parameter of the variable, father alive does not 
have the expected sign for many of the countries and 
it is statistically significant only in Central Africa 
Republic. However, children whose fathers were at 
home have significantly lower probability of wasting 
in all the countries except Niger. Presence of father is 
expected to guarantee food provision and this may 
make children non-vulnerable to acute growth 
disturbances.  

UNICEF (1990) noted that economic status 
of households could be assessed by access to basic 
health facilities, safe water and sanitation facilities. 
Children from homes where there is safe (pipe) water 
have significantly lower probability of wasting in all 
the countries except Niger and Lesotho. The presence 
of sanitary toilet also significantly reduces the 
probability of wasting in Niger and Central Africa 
Republic. Contrary to expectation, the parameter for 
Lesotho has positive sign and it is statistically 
significant (p < 0.05). Consumption of non-iodized 
salt leads to significant increase in the probability of 
child wasting in all the countries except Central 
Africa Republic and Comoros. Children from 
households where floors are covered with tiles have 
significantly lower probability of wasting only in 
Gambia and Central Africa Republic. The parameters 
of presence of electricity for Niger and Central Africa 
Republic have positive sign and statistically 
significant (p < 0.10) showing that children from 
houses where there is electricity have significantly 
higher probability of wasting. Similar contrary 
observation was recorded for radio parameter, which 
has positive and statistically significant variable (p < 
0.10) for Central Africa Republic. However, 
households with television have significantly lower 
probability of wasting in all the countries except 
Gambia. Children whose households have 
refrigerator have lower probability of wasting in 
Gambia. This might result from increase in the ability 
to preserve food. 
 
 5. Recommendations and Conclusion 

Wasting is one of the major indicators of 
malnutrition in SSA. The MDGs cannot be fully 
achieved if this issue is not tactically addresses given 
its direct linkage with child mortality. To therefore 
work towards ensuring increased welfare for SSA 
children, the following policy statement can be 
derived from this study: Wasting worst affects rural 
areas and infection with diseases like diarrhea and 
fever increases the incidence of wasting. 
Immunization with BCG, polio, DPT and measles 
vaccines significantly reduce probability of wasting.  
These underscore the need for provision of basic 
health facilities in the rural areas and strengthening 
the existing ones in urban areas with necessary 
facilities. Health services should also include 
educating women on the need for child immunization, 
causes of major child illnesses and the way of 
preventing them. These will help reduce child 
wasting. 

Wasting is more pronounced among 
younger children and those currently breast-feeding. 
The need to ensure that mothers have the know-how 
of discharging cares to children at early age is 
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underscored. This involves understanding the 
recommendations for exclusive breast feeding and 
nutritional requirements of mothers during breast-
feeding.  

Results for some countries revealed that 
children whose parents were alive and at home are 
nutritionally better that those who might have lost 
their parents or staying with guardians. This finding 
presupposes that setting up appropriate institutions to 
address issues like HIV/AIDS, malaria, tuberculosis, 
accidents etc. that often lead to untimely death of 
parents is a way of addressing malnutrition among 
children in SSA. Access to potable water reduces 
wasting in under-five children. There is therefore 
need to resuscitate water management schemes and 
their institutions to be able to cope with the water 
needs of the rural and urban people. These will lead 
to drastic reduction in the incidence of such diseases 
as cholera and diarrhea among children. 

This study captures sanitary environment 
with inclusion of sanitary toilet and floor type 
variables, which significantly reduce probability of 
wasting in some SSA countries. Rural and urban 
sanitary officers should be strengthened to ensure that 
every household has a sanitary toilet for appropriate 
disposal of children and adult stools.  

Finally, improved living condition with 
access to electricity, radio and television was found 
to significantly reduce probability of wasting in some 
SSA countries. This vividly underscores the 
important role media plays in improving the nutrition 
conditions of children in SSA. Therefore, radio and 
television programs on childcare and nutrition 
requirements of children should be sponsored and 
promoted. 
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Abstract: Over the past fifty years, many countries have recognized benefits of using composite concrete slabs in 
building construction and highway bridges. In this paper, experimental study was carried out to study the effect of 
skew angle, percent of concrete shear keys and prestressing on behavior of skew composite decks with reinforced or 
prestressed concrete precast corrugated panels under cyclic loading. A skew folded corrugated panel was proposed 
and prestressed to allow its use as integral part of bridge composite deck. The proposed precast panels are of high 
strength concrete with small thickness while, the cast in situ top slab is of normal concrete strength. The 
experimental program consists of six specimens of 3100 mm long (3 with traditional reinforcement and 3 with post-
tensioned reinforcement) with overall height of 250 mm. The precast panel is of thickness 50 mm for both inclined 
and top parts of specimens, and thickness of 50 mm for the top layer. The corrugation angle of the web and skew 
angle of the longitudinal direction are 60 and 20 respectively. The post-tensioned panels are prestressed by two 
15.24 mm diameter strands. From experimental results, it was observed that no visible rotational effect occurred 
throw the test for angles less or equal to 20. No longitudinal cracks appeared in all tested specimens and no failure 
occurs at the bearing area of the specimen, the failure mode was flexure mode. The use of concrete shear keys as a 
shear connector affects its behavior (concrete and steel strains, deflection, and failure load). 
[Hany Ahmed Ahmed Dahish, Ahmed Foad El-ragi and Alaa Aly El-Sayed. Behavior of Skew Reinforced and 
Prestressed Concrete Composite Decks. Life Sci J 2012;9(4):2108-2114] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 315 
 
Keywords: Slab, Concrete, Prestressing, Skew, Post-tensioned, Experimental, Nonlinear. 
 
1. Introduction 

The composite concrete-concrete deck slab is 
that type of structural system which consists of a 
precast panel of either reinforced or prestressed 
concrete with a cast in-situ layer. The composite deck 
slab has been widely used in buildings and bridge 
constructions since the last fifty years. The 
advantages of using composite slab were saving in 
cost and construction time. 

Flat precast prestressed panel is the convention 
type of panels currently used in bridge deck 
construction due to its easy production sequence. The 
use of composite deck with reinforced concrete 
corrugated precast panel has been proposed in 1995 
[1], and the dynamic behavior of prestressed 
composite girder bridges strengthened with external 
tendons were investigated in 2000 [2], but the use of 
composite deck with prestressed concrete corrugated 
precast panel has been proposed in 2002 [3]. The 
researchers approved the actual pronouncement of 
using concrete in corrugated shape rather than to be 
used in flat shape but they ignored the effect of skew. 

The effect of torsion on externally prestressed 
segmental concrete bridge with shear key were 
studied experimentally in 2009 [4].  The effect of 
skew angle on determination the need for continuity 
diaphragms in skewed precast prestressed concrete 
girder bridges was investigated in 2007 [5] and its 

effect on live load reactions at piers of continuous 
prestressed concrete bridges was studied in 2007 [6]. 

In this paper, the last studied corrugated panel 
was modified, prestressed and made with a skew 
angle of 20 as a simulation of construction 
requirements. Figures 1, 2 and 3 show the dimensions 
and reinforcement for all the test specimens. 

Experimental investigation was carried out on 
skew composite deck with precast prestressed folded 
corrugated panel to examine its behavior under cyclic 
loading using different percentage of shear keys 
relative to the contact surface as shown in figure 2. 
The experimental results were compared to similar 
deck but with reinforced concrete precast panel.  

 
2. Experimental Work 

To study the behavior of skew composite deck 
with reinforced and prestressed corrugated precast 
panels with different interface conditions (0, 20 and 
40 % as shear area) under cyclic loading, six numbers 
of 3100 mm long specimens, (3 with traditional 
reinforcement and 3 with post-tensioned 
reinforcement) with dimensions shown in figure 1. 
The post-tensioned specimens were prestressed by 
two 15.24 mm diameter strands were prepared and 
tested. The precast panels were covered by a light 
weight reinforced concrete toping layer with 
thickness of 50 mm and reinforced with minimum 
reinforcement as shown in figure 1. 
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The reinforcement mesh for all precast panels 
were of  11 bar with 6 mm in diameter in the 
longitudinal direction supported on transverse bars of 
6 mm in diameter spaced at 15 cm along the panel 
length. The reinforcement mesh for all cast in-situ 
layer were of  7 bar with 6 mm in diameter in the 
longitudinal direction supported on transverse bars of 
15 bars with 6 mm in diameter along the panel 

length. The labels of the specimens with reinforced 
concrete precast panels were (OR00, OR20 and 
OR40) and (PR00, PR20 and PR40) for specimens 
with prestressed concrete precast panels. The 
numbers (0, 20 and 40) refer to the percentages of the 
concrete shear keys relative to the contact surface 
area between the two layers. 
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Fig. 1: Dimensions and reinforcement for all slabs (all dimensions are in mm) 
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Fig. 2: The skew angle of the tested slabs and the shear keys (all dimensions are in mm) 

 
Fig. 3: Prestressing forces for all specimens 

 



Life Science Journal 2012;9(4)                                                         http://www.lifesciencesite.com 

2110 

 

Materials 
The materials used in the preparation of the 

tested specimens were locally produced. Tests were 
carried out to determine the mechanical properties of 
the materials according to the Egyptian Standard 
Specifications. The used fine aggregate was sand and 
coarse aggregate was crushed stone with percentages 
of 34 % and 66 % respectively. The cement used of 
type “Egyptian Ordinary Portland Cement”. The 
amount of cement used for concrete mixes were 500 
kg/m3 and 350 kg/m3   for the precast and cast in-situ 
concrete layers respectively while, the water cement 
ratios (w/c) were 0.38 and 0.55 by weight of cement 
respectively.  
Steel Reinforcement 

The used steel reinforcements for both precast 
and cast in-situ layers are mild steel bars of 6 mm in 
diameter in the longitudinal and transverse directions 
with yield strength of 355 Mpa and ultimate strength 
of 495 MPa. 
 
Prestressing steel 

The three panels were prestressed by two 
15.24 mm diameter 7-wire strands with tensile 
strength of 1860 MPa.  
Prestressing technique 

The prestressing system consists of a hollow 
core single acting piston of 200 KN in capacity as 
shown in figure 4, a hand pump of 400 KN maximum 
in capacity and a pressure sensor attached at the 
pressure line connected to a digital indicator which 
shows the pressure value in form of force value. The 
steel strands were prestressed to reach 25 KN for 
each one. The strands were over-tensioned by about 
10 % of the required prestressing force for about 4 
minutes and then relaxed to the original value to 
avoid any losses due to relaxation. 

 

 
Fig. 4: Prestressing Process 

 

 
Construction of specimens 

For the cast in-situ layer, the precast slab was 
prepared by removing any loose particles from its top 
surface using steel brush. The precast slab was 

simply supported on its shorter sides on very rigid 
steel beams to simulate the actual site behavior of 
such type of slabs as shown in figure 5. 

 

 
 

Fig. 5: Preparation and curing of composite decks 
 
Preparation and testing of control specimen 

Quality control during the mix of the concrete 
for the slab layers was made by the determination of 
the mechanical properties of the concrete by testing 
cubes with dimensions 15 x 15 x 15 cm and standard 
cylinders of 15 cm in height and height of 30 cm. A 
plain concrete beam with dimensions equal to 10 x 10 
x 70 cm was prepared. The control specimens were 
cast at the same time of casting each layer of the 
composite deck. Tables 3 summarize the mechanical 

properties of hardened concrete for both precast and 
cast in-situ layers.  

Six cubes have been prepared with each of the 
composite slab component. Three cylinders of 15 cm 
in diameter and 30 cm in height were casted with 
each layer of the composite deck and cured in its 
condition. The cylinders were tested according to the 
standard specifications for determining the concrete 
tensile strength as shown in figure 6. 
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Table 3: Properties of materials for both precast panels and topping layer 

Group 
% Top 
Surface 

28-day compressive 
strength 

MPa 

Flexural 
Strength 

MPa 

Splitting Tensile 
Strength 

MPa 

Young’s 
modulus 

MPa 

Prestressed 
Panels 

00 37.6 8.8 3.3 36700 
20 34.1 7.6 3.0 35100 
40 36.4 7.9 3.2 36300 

R.C. 
Panels 

00 37.8 8.3 3.3 36900 
20 36.0 7.9 3.2 36200 
40 35.2 8.4 3.1 35700 

Topping 
Layer Over 
Prestressed 
Panels 

00 22.9 6.8 2.6 28700 
20 21.8 6.6 2.5 28100 

40 21.0 6.5 2.4 27600 

Topping 
Layer Over 
R.C. 
Panels 

00 21.2 6.5 2.4 27700 
20 20.8 5.9 2.3 27400 

40 22.1 6.8 2.5 28200 

 

 
 

Fig. 6: Plain Concrete Beam and Concrete Cylinders under Test 
 
Testing equipment and loading arrangement 

Hydraulic jack with a maximum capacity of 
300 KN was used for applying concentrated load to 
the loading arrangement. Figure 7 shows the used 
loading system set up to perform uniformly 
distributed load. All the six specimens were 
supported along their short sides on very rigid steel 
beams while the long sides of the composite deck 
specimen were left free. 

The tests were conducted in two stages, in the 
first stage; a slab was loaded with small load 
increments. The small loading increments were 
chosen to provide a good record of the slab behavior 
before and after cracking and to determine the first 
crack's load. The load was removed and the slab was 
loaded and unloaded for three times to study the 
behavior of these slabs under cyclic loading. In the 
second stage, the load increments were based on 
deflection measurement rather than load. The loading 
was gradually increased until the slabs failed 
completely. 
 
Instrumentation 

Three electrical strain gauges of 10 mm length 
and average resistance 120.2±0.2 ohms, were 
installed to measure the strains of the reinforcement 
mesh of the precast and cast in-situ layers. 

The strain gauges were continuously attached 
to the data acquisition system while testing and 
checked by voltmeter before attaching. Mechanical 
dial gauges with a sensitivity of 0.01 mm were used 
in measuring the vertical displacements. Concrete 
compressive and tensile strains were measured using 
demec-point station by using a dial gauge with 0.8 x 
10-5 mm/mm accuracy to measure the deformation 
along a 200 mm gauge length. 

(LVDT) of accuracy 0.001 mm were placed at 
two locations at distance of 150 mm from the support 
line. 
 

 
Fig. 7: Test setup before loading 

 
3. Results and Discussion 

Table 4 summarizes the results of testing of 
six specimens of composite decks with reinforced or 
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prestressed concrete precast panels. The comparison 
between results were made by means of cracking 
load, failure load, maximum deflection, steel tensile 
strain and end-slip at the end of the specimens 
between the two layers of concrete by using two 
(LVDT) of accuracy 0.001 mm.   
 
Deformation characteristics 

Figure 8 shows the load vertical movements 
due to prestressing effect at mid span of each precast 
unit by using dial gauges with a sensitivity of 0.01 
mm at the bottom surface of different precast unit 
surface shape. The shape of the top surface of the 
precast unit affects the estimated camber due to 
prestressing process. 
 
Crack pattern and mode of failure 

The first crack was observed at mid-span 
section at loads equal to (14.3, 15.0, 16.0, 18.0, 20.6 
and 21.8 KN) for (OR00, OR20, OR40, PR00, PR20 
and PR40), respectively which approved that the 
presence of shear keys as well as its percentage and 
the presence of the prestressing force increased the 
first crack's load. The cracks were extended vertically 

through the precast layer only. The load was 
increased until the failure occurs to the specimen. No 
bearing failure occurs at the bearing area of all 
specimens. 

The mode of failure for all specimens was 
flexural behavior as shown in figure 9.  The cracks 
pattern at the bottom surface of the specimens 
extended with skew equal to the skew angle of the 
specimens as shown in figure 10. 
Load deflection relationship 

Figures 11 and 12 show the load mid-span 
deflection relationship for all slabs and it was 
observed that the presence of shear key affects the 
slope of the load deflection curve which means that 
the stiffness is increased with the increase of the 
shear keys. It was observed that the stiffness of the 
member was decreased due to the effect of cyclic 
loading on specimens. 

From the results of measured deflection at mid 
span of the composite slabs with prestressed concrete 
precast units it can be observed that, the shear key 
percentage affects the maximum deflection of the 
specimens by (29.86 % and 43.89 %) for (20 % and 
40 %) percentage of shear keys from surface area. 

Table 4: Test Results at Final Loading 

Type of 
Composite Slab 

S
p

ec
im

en
 % 

Shear 
Keys 

Cracking 
Load (KN) 

Failure 
Load (KN) 

Maximum 
Deflection 

(MM) 

Tensile Steel 
Strain at 

Maximum 
Load 

End Slip 
(MM) 

p
os

it
e 

w
it

h 
R

ei
n

fo
rc

e
d

 
P

re
c

as
t 

P
an

e OR00 00 14.30 51.94 10.260 0.0021 0.0131 
OR20 20 15.00 53.18 16.125 0.0021 0.0040 
OR40 40 16.00 55.22 19.85 0.0058 0.0029 

po
si

t
e 

w
it

h 
P

re
st

re
ss

e
d

 
P

re
c

as
t 

P
an

e PR00 00 18.00 82.00 44.288 0.0145 0.0170 
PR20 20 20.60 85.74 31.063 0.0130 0.0089 
PR40 40 21.80 88.67 24.850 0.0125 0.0057 

 
Load steel tensile strains relationship 

Figures 13 and 14 show the load  longitudinal 
steel tensile strain relationship for all slabs and it can 
be seen that the stiffness of the slab decrease due to 
cyclic loading and the presence of shear key affects 
the tensile strains of the longitudinal reinforcement. 
Load concrete compressive strains relationship 

Figures 15 and 16 show the load concrete 
compressive strain relationship for all slabs and it 
was observed that increase in shear keys decreased 
the concrete compressive strains at the same load. 
Load end-slip relationship 

Figures 17 and 18 show the load end slip 
relationship for all slabs. The presence of prestressing 
affects the value of end slip on specimens and the 
increase in shear keys decreased the measured end-
slip between the two layers at the same load  
Maximum load 

The capacity of the slab increases with the 
increase of shear key area. The presence of 20 % 
shear key increase the capacity of the slab with 2.4 % 

and with 4.6 % for composite slabs with reinforced 
and prestressed concrete precast panels respectively. 
The presence of 40 % shear key increase the capacity 
of the slab with 6.3 % and with 8.1 % for composite 
slabs with reinforced and prestressed concrete precast 
panels respectively. 

The prestressing force affects the capacity of 
the specimens by 57.9 %, 61.2 % and 60.6 % for 
specimens with 0 %, 20 % and 40 % shear keys 
respectively. 
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Fig. 8: Measured Camber Experimentally 
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Fig.9: Flexural Behavior of Specimen 

 

 
Fig.10: Crack Distributions at the Bottom Surface 
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Fig.11: Load Mid-span Deflection Relationship for 
Slabs with R.C. Precast Panels 
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Fig.12: Load Mid-span Deflection Relationship for 
Slabs with Prestressed Concrete Precast Panels 
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Fig.13: Load Steel Tensile Strain Relationship for Slabs 
with R.C. Precast Panels 
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Fig.14: Load Steel Tensile Strain Relationship for Slabs 
with Prestressed Concrete Precast Pane 

 
 
 
 
 
 
 
 

Fig.15: Load Concrete Compressive Strain Relationship 
for Slabs with R.C. Precast Panels 
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Fig.16: Load Concrete Compressive Strain Relationship 

for Slabs with Prestressed Concrete Precast Panels 
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Fig.17: Load End-Slip Relationship for Slabs with R.C. 
Precast Panels 
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Fig.18: Load End-Slip Relationship for Slabs with 
Prestressed Concrete Precast Panels 
 
Conclusions 

In the limitation of this study, experimental 
investigation has been carried out to study the 
behavior of composite slab with reinforced and 
prestressed concrete precast skew panels. 

A number of tests were conducted to study the 
behavior of all specimens due to the effect of skew 
angle, shear keys and prestressing under cyclic 
loading. The following conclusions were obtained: 
1. The mode of failure for all specimens 

was flexure. 
2. The increase in percentage of shear keys 

increases capacity of specimens and 
decreases tensile and compressive 
strains. 

3. The cyclic loading decreases stiffness of 
specimen with increase of number of cycles at the 
same load. 

4. The skew and geometry of the composite deck 
affects crack pattern on the bottom surface of 
specimens. 

5. The presence of prestressing affects the behavior 
of specimens that it increases capacity of 
composite slab, and decreases end slip between 
the two surfaces of concrete. 

6. No bearing failure occurred at supports due to 
loading or due to cyclic loading effect. 
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Abstract: The poor quality of care offered to neonates in hospital has been widely reported. The challenge is now 
therefore to define interventions that might improve this care. Aim. This study was designed to assess quality of 
nursing care provided immediately after birth for newborn and mothers, Methodology, Descriptive non participatory 
observational research design was utilized at OB- GYN department (Maternity unit) at University hospital in Shebin 
El-Kom Menoufiya University, through observational checklist and structured interview questionnaire with a 
convenient nurses in charge in delivery room were chosen by non probability purposive sampling technique.  Data 
was entered and analyzed using SPSS-16 Descriptive statistics cross tabulation, correlation and graphs were used to 
illustrate the results. Results: The findings in this study indicate that nurses have an around  average of knowledge 
and quality of practice regarding total score of knowledge of birth preparation, initiating attachment and breast 
feeding, While  much still needs to be done to improve the quality of maternal and newborn care regarding 
responding to mothers questions, examining baby and mothers before discharge. A combination of factors in this 
study, inhibit the provision of quality care such as educational levels and lack of training courses that nurses 
received: Study, displaying the need for protocols in labor room, and post natal ward. There is no data available 
regarding the infection arising from the lack of care immediately after the delivery, since mothers get discharged 
within few hours after delivery. However efforts will be taken in future researches to assess the consequences of lack 
of care on neonate’s outcomes.  
[Neama abd El Fattah  and Nagwa A. Zein El Dein.  Assessment of Quality of Nursing Care Provided 
Immediately After Birth At University Hospital. Life Sci J 2012;9(4):2115-2126] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 316 
 
Keywords: quality, immediate care 
 
1. Introduction 

      Immediate proper care of newborn is vitally 
important for survival, growth and development of a 
newborn. Despite several studies conducted about 
maternal and child health care practices, little is 
known about factors that determine behaviours 
related to immediate care of newborn. Most people 
are unaware of importance of immediate care of 
newborn and many unsafe behaviour do  exist  such  
as  common use of untrained  attendants, unsafe  cord  
care,  immediate bathing of baby (Gurung, 2008). 

Maintaining and improving patient care requires 
active involvement of everyone in health care system, 
in order to meet the needs for evaluating health care 
in its totality as well as to identify whether effective 
and appropriate care has been provided. The quality is 
“the major component of neonatal health care, and it 
demands participation from nurses rendering care. 
(Dalia, 2011). 

According to the World Health Organization, 
(2010) the majority of all neonatal deaths (75%) 
occur during the first week of life. Of those deaths, 
between 25% and 45% occur within the first 24 
hours. Further, the neonatal period—which comprises 
of the first 28 days of life—accounts for 37% of all 

deaths among children under five. Abdel-Kareem 
(2008). 

Each year 62,000 newborn babies die and an 
additional 43,000 are stillborn. Most of these babies 
die from preventable or treatable causes, and it is 
estimated that up to two-thirds could be saved if 
essential care reached all mothers and newborns. 
Maternal and newborn survival is interconnected and 
the most dangerous time in a child’s life is during 
birth, as the majority of newborns die due to stressful 
events surrounding delivery. Newborn babies account 
for more than 40% of deaths amongst children under 
age five. The Lancet Newborn Series (Darmstadt et 
al., 2005) emphasizes essential newborn care 
including hygienic cord care, maintenance of warmth, 
and immediate and exclusive breastfeeding as a 
means to reducing newborn deaths. All of the 
immediate newborn care interventions observed are 
simple to perform and use minimal resources.  

Directly after birth there should be attention to 
the condition of the newborn. The World Health 
Organisation (2010) states that such attention is an 
integral part of care in normal birth. Immediate care 
involves: drying the baby with warm towels or cloths, 
while being placed on the mother's abdomen or in her 
arms. This mother-child skin-to-skin contact is 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 2116 

important to maintain the newborn's temperature, 
encourage bonding and expose the newborn to the 
mother's skin bacteria. Ensuring that the airway is 
clear, removing mucus and other material from the 
mouth, nose and throat with a suction pump. Taking 
measures to maintain body temperature, to ensure no 
metabolic problems associated with exposure to the 
cold arise. Clamping and cutting the umbilical cord 
with sterile instruments, thoroughly decontaminated 
by sterilisation. This is of utmost importance for the 
prevention of infections. A few drops of silver nitrate 
solution or an antibiotic is usually placed into the 
eyes to prevent infection from any harmful organisms 
that the newborn may have had contact with during 
delivery (e.g. maternal STDs ).Vitamin K is also 
administered to prevent haemorrhagic disease of the 
newborn .The newborn's overall condition is recorded 
at 1 minute and at 5 minutes after birth using the 
Apgar Scale. Putting the newborn to the breast as 
early as possible. Early suckling/breast-feeding 
should be encouraged, within the first hour after birth. 
About 6 hours or so after birth, the newborn is 
bathed, but the vernix caseosa (whitish greasy 
material that covers most of the newborn's skin) is 
tried to be preserved, as it helps protect against 
infection (Hon, 2002).  

The health care professional in general and 
nurses in particular play a vital role to ensure that the 
new born has best possible beginning of life and the 
nurse must be aware of the potential problems and be 
alert to the infant’s changing condition and to 
intervene appropriately when necessary. The nurse is 
the first health care provider who has direct contact 
with the neonate during birth. Hence nurses require 
the knowledge and skill to take care of the babies 
keeping in mind the basic principles so that many 
complications can be prevented. All staff involved 
with the clinical care of the newborn immediately 
following delivery are must be competent in newborn 
life support and neonatal resuscitation. Consultant 
obstetrician-led maternity services ensure that a, 
professional who is competent in advanced newborn 
airway skills is immediately available (within five 
minutes). All staff has undertaken training 
appropriate to their role, supporting mothers to feed 
their infant appropriately and promote the use of 
breast milk and breastfeeding, preparation of babies 
and families for discharge, supporting families in 
acquiring the knowledge and skills they will need to 
care for their baby at home, assessing developmental 
needs, providing emotional and psychological support 
to families, safeguarding children and supporting 
families during bereavement (Royal College of 
Speech and Language Therapists, 2006; Health 
Professions Council, 2007 and High Quality Care 

For All – NHS Next Stage Review Final Report (DH, 
2008) 

According to (Lhynnelli, 2011), APGAR 
Scoring System was developed by Dr. Virginia Apgar 
as a method of assessing the newborn’s adjustment to 
extra uterine life. It is taken at one and five minutes 
after birth. With depressed infants, repeat the scoring 
every five minutes as needed. The one minute score 
indicates the necessity for resuscitation. The five 
minute score is more reliable in predicting mortality 
and neurological deficits. The most important is the 
heart rate, and then the respiratory rate, the muscle 
tone, reflex irritability and colour follows in 
decreasing order. A heart rate below 100 signifies an 
asphyxiated newborn and a heart rate above 160 
signifies distress.  

Nurses have an important, enabling role to help 
the woman during childbirth. There must be a high 
percentage of interpersonal skills in the care of the 
woman in addition to being technically competent. 
Also, Evaluation is one of the most critical phases of 
the nursing process because it supports the basis of 
the usefulness and effectiveness of nursing practice.  

In addition, it is known that nursing services are 
the backbone of the healthcare system in almost all 
countries in the world. They represent between 60-
70% of the health personnel So, It is thus important 
that we assess quality of nursing care we offer in 
order to improve on it. Also, was found that there is a 
relationship between quality of care and performance 
of nurses in the delivery room and several hours later 
on at neonatal unit (Abdel-Kareem,2008). 

 Therefore, it is important to assess the nurse’s 
performance in the delivery room based on a group of 
standards of care which are documented and 
developed by standard care.  

So it important to have a well-trained nurse to 
provide proper immediate care for the newborn and 
prevent any complication to be arises. 
Significant of the study: 

Nurses will never know the quality of care they 
offer until it is being assessed. This study measures 
quality of care provides, will provide a means of 
evaluating the care and will provide suggesting 
recommendations for its improvement. 
Aim of the study:  

This study was designed to assess quality of 
nursing care provided immediately after birth for 
newborn and mothers.   
Research questions: 
1. Are the nurses having a poor knowledge or 

practice regarding immediate care of the 
newborn? 

2. Are the nurses having a poor quality of care 
regarding immediate care of the newborn? 
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3. What is the current level of standards of quality 
care provided immediately after birth and up to 
discharge for mothers and neonatal? 

 
2. Methodology: 
Research design:  

Descriptive non participatory observational 
research design was utilized to achieve the aim of the 
study 
Setting:  

The study was conducted in OB-GYN 
department (Maternity unit) at University hospital in 
Shebin El Kom - Minoufiya 
Sample and sampling technique 

Non probability purposive sampling technique 
was utilized. Twenty three (23) nurses was observed 
during they provide an immediate newborn care and 
after 2 hours from delivery and interviewed later. 

  In this study, the quality achieved is 
evaluated by comparing what was actually achieved 
with the targets set criteria for quality of care must be 
provided. The nurses’ application manner, a 
comprehensive overview can be provided for the 
newborn. 
Inclusion criteria:  
Each nurse working in OB-GYN department at 
Maternity unit (which includes settings for normal 
delivery and C- section) and provide immediate care 
of the newborn 

Sample included, neonates born within 37 to 42 
weeks of gestation, through vaginal delivery 
(including low forceps and suction cups), weighing 
2.5 to 3.8 kg, with Apgar score of 9 and 10 at 1 and 5 
minutes. 
 Exclusion criteria:  
Any nurse working in OB-GYN department at 
Maternity unit but not participating neither in delivery 
unit work nor providing immediate care of the 
newborn. Also,neonates with prematurely, birth 
asphyxia and congenital malformation and babies 
born to high risk mothers such as who had pregnancy 
induced hypertension, heart disease, ante-partum 
hemorrhage, diabetes mellitus, jaundice, and anemia. 
Data collection tools: 

Two tools were used in this study, namely 
structured interview questionnaire and an 
observational checklist. These tools were used to 
collect data from each study subject in the study 
settings. 
Tool I 
Part I  

It includes, biosocial data of nurses like age, 
years of experience, levels of education and marital 
status 
 
 

Part II 
Structured interview questionnaire:  

It consists of 40 items contains questions related 
to nurses knowledge about the immediate newborn 
care with multiple form of qualitative and quantitative 
data, some questions responded by yes or no, with 
score one or zero, other questions were a multiple 
choices or open end questions. Every question was 
rated as poor, fair or good knowledge according to its 
content items, then the total score was calculated 
from 40 degree and classified into good knowledge 
(30-40) fair knowledge (29-20) and poor knowledge 
>20. 

 The tool was developed by the researchers, and 
tested for content validity and reliability by a jury of 
3 experts in the field of specialization. 
Tool II 
Observational check list:  
It formulated on the basis of standard intervention to 
be performed by the health personal Standards of 
Performance of the Immediate Neonatal Nurses Care. 
It was prepared using Neonatal Nursing: Scope and 
Standards of Practice, published by the American 
Nurses Association (ANA) consists of different tasks 
that are to be performed immediately after delivery 
checked by done fair, done poor or not done. The 
total quality score was calculated by converting score 
into percentage % of performed care as follows. 
Done good < 75%, done fair 74-51% and done poor < 
50% . 
Pilot study:  

 A pilot study was conducted to test the 
applicability of the tools, and to estimate the time 
needed. It was carried out on 5 nurses. The results of 
the pilot study helped in refining the interview 
questionnaire and the observational checklist to set 
the final form of it. 
Development of the tool:- 
Validity:- 

Content validity of the questionnaire sheet was 
determined through an extensive review of literature 
about the immediate care of the newborn. 
Modification to the tools were made according to the 
panels’ judgment on clarity of sentences, 
appropriateness of content, sequence of items, and 
accuracy of scoring and recording of items (content 
validity)  
Reliability:  

Reliability analysis was used to determine the 
extent to which the items in the questionnaire are 
related to each other. Results of the pilot study were 
also used to confirm reliability (test-retest reliability). 
Cronbach’s co-efficiency alpha for the questionnaire 
was 97. Pearson correlation co-efficiency indicated 
high internal consistency, which was 78,38 for all 
items of the questionnaire. The findings from validity 
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and reliability suggested that the current 
questionnaire and observational check list could be 
used as a viable tool for data collection in this study.  
Human Rights and ethical consideration: 

Before starting any steps in the study, official 
letter was issued from the faculty of nursing to the 
director of the hospital. The letter explained the aim 
of the study, clarified its procedures, and sought 
permissions to conduct it in this setting. Before 
inclusion in the sample, each nurse was observed for 
conducting the study 2 times without her consent and 
checking her application for the second time. Then 
her consent was assured oral and written to be 
participated in the study. The investigators 
approached each of them by giving an overview of 
the study, clarifying that participation was voluntary, 
total confidentiality of the obtained information, as 
well as respect of the subject privacy was ensured. 
Finally Health education and professional help was 
provided in case of need. 
Procedure: 

 Field work was done three days per week to 
collect the data. Three to five cases were recruited per 
day.  
Statistical Analysis: 

After completing of the field work, data were 
processed, extensively reviewed. Each answer sheet 
was coded and scored, So that data could be prepared 
for computer use. Data were statistically analyzed 
using SPSS Version 16.0 statistical software 
packages. Data were presented using descriptive 
statistics in the form of frequencies and percentages 
for qualitative variables, and cross tabulation 
variables. Test of significance was used and level of 
significance is P < 0.05, is used if P value is less than 
0.01, it was highly significance if P value is < 0.001. 
Limitations of the study: 

Small number of nurses participated the study 
was studues. 
3. Result: 

 To  identify  practices  regarding  immediate  
care  of newborn, information were collected related 
to wiping , cleaning and placing of newborns at birth; 
material used for  cord  cutting,  stump  care,  bathing,  
constraints regarding immediate care of newborn and 
suggestion to promote modern practices. 

Table (1) Distribution of biosocial 
characteristics of studied nurses" The mean age were 
26.18+6.1, more than half of them (57.1%) were have 
diploma education, (66.6%) of them were married. 
and about half of them (48.2%) have 1 – 5 years of 
experience However, there were a significance 
difference (P <0.05) between their marital status 
versus to their age, levels of education, and years of 
experience (P > 0.05)  

Table (2) Showed nurses knowledge related to 
birth preparation. More than half of nurses 60.9% 
didn't get any courses about delivery. However from 
their experience majority of them has a good 
knowledge to prepare labor (91.3%) or cesarean 
(78.4%) equipment as well as more than half of them 
(60.9%) have a good knowledge for preparing 
mothers for birth. So, there were a significance 
difference (P<0.001) for most of items of nurses 
knowledge to prepare mothers for birth. 

Table (3) Nurses knowledge about care provided 
for mother and newborn care immediately after birth. 
Good and poor nurses knowledge about immediate 
care were nearly distributed (43,5% &47.8%). Also, 
more than half of them (56,5% ) respond poorly to 
mothers questions and majority of them were have 
poor knowledge regarding care provided for mothers 
and neonates before discharge. However the total 
knowledge score was good for less than half of them 
(48.2%). So, there were insignificance difference (P 
>0.05) for their knowledge about immediate care 
provided for mothers and newborn care. 

Table (4) Relationship between nurses’ 
knowledge and their practice of immediate neonatal 
care. More than half of nurses (52.6%) have a good 
knowledge and practice for hand washing, prepare 
labor equipment ,receive the baby and clean the 
airway, apply Apgar score, clump, sterile the cord, as 
well as put eye drop to the neonate. Unfortunately 
majority and/or more than half of them ( 
69,5%,52,2%,56.2%, &60,9%) were didn't administer 
Vitamin K to the baby, didn't examine or observe the 
body of the baby or their genitalia. However, there 
were no significance difference (P>0.05) between 
nurses knowledge and their practice for immediate 
neonatal car 

Table (5): represent relationship between nurses’ 
knowledge and their practice for newborn and their 
mothers care. Approximately three quarter of nurses 
have good practice for measuring baby weight, while 
more than half of them( 52,2%,66.2%,56.5 and ,52,2) 
didn't measures newborn head circumference, length, 
identify the baby or respond to mothers questions 
appropriately. Also, 69.5% of them didn't prepare the 
newborn or their mother for discharge. On the other 
hand more or less than (40%) of nurses have a good 
knowledge about newborn and mother care after 
birth. However there is no significance difference P > 
0.05 between nurses’ knowledge and practices 
regarding newborn and mother care after birth. 

Table(6) Correlation between nurses’ education 
and years of experience to their knowledge of 
immediate care, total knowledge score, and responses 
to mother questions. There were a significance 
relationship between nurses education and their 
knowledge of immediate newborn care, total 
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knowledge score as well as responses to mothers 
questions, while a negative correlation were found 
regarding to their years of experience. 

Figure (1) represent quality control chart for 
nurses knowledge of immediate care. It represented 
that however nurses have a good knowledge but they 
didn't catch the maximum quality for their 
knowledge, the greater number of them were around 
the average. 

Figure (2) represent quality control chart for 
nurses’ skills of immediate care. It represented that 
nurses didn't catch the maximum quality for their 
skills, the greater number of them were around the 
average 

Figure (3) illustrated quality of control for 
nurses’ total knowledge with their years of 
experience. It is obvious that the total quality of 
nurses’ knowledge increased with their years of 
experience. 

 
Table (1) Biosocial characteristics of studied nurses at University hospital 
 

X2 
 

Number of studied sample Biosocial characteristics 
of studied sample 

 % No=21  
 

.6674 
P=.955 

 
19.0 
19.0 
23.8 
23.8 
14.3 

 
4 
4 
7 
5 
3 

Nurses age 
>20 
21-25 
26-30 
31-35 
36-40 

  26.18± 
6,1 

X and  ±SD 
 

4.261 
P =.119 

 
57.1 
19.0 
23.8 

 
14 
4 
5 

Levels of education 
Diploma 
Specialty 
Baccalaureate 

14.174 
P <0.001 

 
23.8 
66.7 
9.5 

 
5 
16 
2 

Marital status 
Single 
Married 
Divorced 

10.348 
P =.858 

 
48.2 
21.7 
21.7 
4.3 
4.3 

 
11 
5 
5 
1 
1 

Years of experience 
1-5 
6-10 
11-16 
17-21 
22-30 

X2=5.261 
P =.022 

 
73.2 
26.8 

 
17 
6 

Pleasure from carrier 
Yes 
No 

 100.0 23 Total 

 
Table (2) Nurses knowledge related to birth preparation 
 

X2 
 

% No 
N=23 

Birth preparation 

 
 

X2 = 4.261 
P =.119 

 
 

39.1 
60.9 

 
 
9 
14 

Getting birth training 
course 
Yes 
No 

 
 
 

X2=15.783 
P =001 

 
 

56.5 
30.4 
8.6 
4.3 

 
 

13 
7 
2 
1 

Number of training 
courses 
Non 
one 
Two 
Three 

 
 

X2=37.783 
P =000 

 
 

4.3 
4.3 

91.3 

 
 
1 
1 
21 

Prepare labor 
equipment 
Poor 
Fair 
Good 

 
 

X2=48.957 
P = ooo 

 

 
 

13.0 
8.6 

78.4 

 
 
3 
2 
18 

Prepare caesarian 
section equipment 
Poor 
Fair 
Good 

 
 

X2=27.826 
P =004 

 

 
 

26.8 
13.0 
60.9 

 
 
6 
3 
14 

Birth Preparation 
knowledge 
Poor 
Fair 
Good 

 100.0 23 Total 

 

Table (3) Nurses knowledge about care provided for mother and newborn care immediately after birth 
X2 % No   N=23  Nurses knowledge of immediate care of newborn 
 
X2=19.3o4 
P =.004 

 
47.8 
8.6 
43.5 

 
11 
2 
10 

Knowledge of immediate care 
Poor 
Fair 
Good 

X2=5.304 
P =.070 

 
52.2 
34.8 
13.0 

 
12 
8 
3 

 Breast feeding initiation 
After half an hour 
After one hour 
After two hours 

X2= 8.997 
P =011 

 
52.2 
43.5 
4.3 

 
12 
10 
1 

Neonates attachment  
Put baby with his mother 
Put baby in the incubator 
Put the baby in the nursery 

X2=4.087 
 
P =.665 

 
56.5 
43.5 

 
13 
10 

Responses to mothers questions 
Poor responses 
Good responses 

 
X2=4.652 
P =.199 

 
78.3 
21.7 

 
18 
5 

Knowledge of newborn examination before discharge 
Poor knowledge 
Good knowledge 

X2=5.696 
P =.127 

 
82.6 
17.4 

 
19 
4 

Knowledge of mothers examination before discharge 
Poor knowledge 
Good knowledge 

X2=11.565 
P =..641 

 
13.4 
39.2 
48.2 

 
3 
9 
11 

 Total knowledge Score 
 Poor 
 Fair 
Good 

 30.2 + 8.3    X and SD total knowledge 
100.0 23  Total 
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Table (4) Relationship between nurses knowledge and their practice of immediate neonatal care 

 Total Total knowledge Score Nurses practice of immediate care 

 % N0 Good Fair Poor 

% No % No % No 

 

41.394 ns 

 

0497 

 

30.4 

48.2 

21.8 

 

7 

11 

5 

 

17.4 

21.8 

13. 4 

 

4 

5 

3 

 

4.3 

8.6 

8.6 

 

1 

2 

2 

 

8.6 

17.3 

0.0 

 

2 

4 

0 

Hand washing 

Done poor 

Done fair 

Done good 

 

28.146 

0547 

100.0 23 52.6 12 21.7 5 26.8 6 Total 

 

26.8 

26.8 

48.2 

 

6 

6 

11 

 

8.6 

13.04 

34.8 

 

2 

3 

8 

 

17.3 

8.6 

8.6 

 

4 

2 

2 

 

0.0 

4.3 

4.3 

 

0 

1 

1 

Prepare Labor equipment 

Done poor 

Done fair 

Done good 

16.073 

.309 

100.0 23 56.5 13 34.8 8 8.6 2 Total 

 

 

30.4 

69.5 

 

 

7 

16 

 

 

8.6 

48.2 

 

 

2 

11 

 

 

21.8 

8.6 

 

 

5 

2 

 

 

0.0 

13. 4 

 

 

0 

3 

Receive the baby and clean the airway 

Done fair 

Done good 

50.507 

.173 

100.0 23 56.5 13 30.4 7 13.4 3 Total 

 

47.8 

4.3 

47.8 

 

11 

1 

11 

 

26.8 

0.0 

30. 

 

6 

0 

7 

 

13.0 

4.3 

13. 4 

 

3 

1 

3 

 

8.6 

0.0 

4.3 

 

2 

0 

1 

Take Apgar Score 

Done poor 

Done fair 

Done good 

 

24.495 

.655 

100.0 23 56.5 13 30.4 7 13.4 3 Total 

 

 

21.8 

13.04 

69.5 

 

 

5 

3 

16 

 

 

8.6 

8.6 

39.2 

 

 

2 

2 

9 

 

 

13.0 

4.3 

21.8 

 

 

3 

1 

5 

 

 

0.0 

0.0 

8.6 

 

 

0 

0 

2 

Clump, sterilize and dress  the umbilical cord 

Done poor 

Done fair 

Done good 

 

 

38.759 

.614 

100.0 23 56.5 13 39.2 9 8.6 2 Total 

 

39.2 

13. 4 

48.2 

 

9 

3 

11 

 

0.0 

8.6 

43.4 

 

0 

2 

10 

 

0.0 

4.3 

4.3 

 

0 

1 

1 

 

39.2 

0.0 

0.0 

 

9 

0 

0 

Put eye drop to the baby 

Not done 

Done fair 

Done good 

21.487 

.805 

100.0 23 52.5 12 8.6 2 39.2 9 Total 

 

69.5 

30.4 

 

16 

7 

 

17.3 

8.6 

 

4 

2 

 

21.8 

8.6 

 

5 

2 

 

30.4 

13. 4 

 

7 

3 

Administer Vit.  K 

Not done 

Done good 

39.819 100.0 23 26,8 6 30.0 7 43.4 10 Total 

 

52.2 

56.5 

 

12 

13 

 

17.3 

4.3 

 

4 

1 

 

13. 4 

17.3 

 

3 

4 

 

26.8 

21.8 

 

6 

5 

Examine head and chest 

Not done 

Done good 

45.936 

.312 

100.0 23 21.7 5 30.0 7 48.2 11 Total 

 

56.5 

52.2 

 

13 

12 

 

17.3 

8.6 

 

4 

1 

 

8.6 

8.6 

 

2 

1 

 

30.4 

34.8 

 

7 

8 

Examine hip and back 

Not done 

Done good 

39.461 

.583 

100.0 23 21.8 5 13.4 3 65.2 15 Total 

 

60.9 

39.2 

 

14 

9 

 

34.8 

21.8 

 

8 

5 

 

13. 4 

8.6 

 

3 

2 

 

13. 4 

8.6 

 

3 

2 

Examine genitalia 

Not done 

Done good 

 100.0 23 56.5 13 65.2 5 65.2 5 Total 

X2 Total Total knowledge Score Nurses practice of care after 
birth 

% N0 Good Fair Poor 

 

43.723 

.398 

 

17.3 

73.9 

 

4 

17 

 

4.3 

17.3 

 

1 

4 

 

4.3 

17.3 

 

1 

4 

 

0.0 

39.1 

 

2 

9 

Measuring weight 

Done fair 

Done good 
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Table (5); Relationship between nurses knowledge and their practice for newborn and mothers care after birth 

X2 Total Total knowledge Score Nurses practice of care after birth 
% N0 Good Fair Poor 

 
43.723 
.398 

17.3 
73.9 

8.6 

4 
17 

2 

4.3 
17.3 

4.3 

1 
4 
1 

4.3 
17.3 

4.3 

1 
4 
1 

0.0 
39.1 

0.0 

2 
9 
0 

Measuring weight 
Done fair 

Done good 
Not done 

 
41.802 

.480 

100.0 23 26.8 6 26.8 6 47.8 11 Total 

17.3 
30.4 
52..2 

4 
7 

12 

8.6 
4.3 

34.8 

2 
1 
8 

6.8 
21.7 

8.6 

2 
5 
2 

0.0 
4.3 
8.6 

0 
1 
2 

Measuring head circumference 
Done fair 

Done good 
Not done 

100.0 23 47.8 11 39.2 9 13.4 3 Total 

8.6 
34.8 
66.2 

 
2 
8 

15 

 
4.3 
8.6 

34.8 

 
1 
2 
5 

 
4.3 

21.7 
21.7 

 
3 
5 
5 

 
0.0 
4.3 
8.6 

 
0 
1 
2 

Measuring length 
Done fair 

Done good 
Not done 

 
37.257 

.679 

100.0 23 34.8 8 56.5 13 13.4 3 Total 

26.2 
17.3 
56.5 

 
6 
4 

13 

17.4 
8.6 

26.8 

 
4 
2 
6 

8.6 
8.6 

17.3 

 
2 
2 
4 

 
0.0 
0.0 

13.04 

0 
0 
3 

Baby identification 
Done fair 

Done good 
Not done 

1.023 
.051 

100.0 23 52.5 12 34.8 8 13.4 3 Total 

 
 

56.5 
48.2 

 
 

13 
11 

 
 

8.6 
26.8 

 
  

2 
6 

 
 

 26.8 
17.3 

 
 

6 
4 

 
 

17.3 
4.3 

 
 

4 
1 

Responses to mother questions 
Done fair 

Done good 

39.586 
.577 

 

100.0 23 34.8 8 43.4 10 21.7 5 Total 

69.5 
30.4 

 
16 

7 

 
21.7 
21.7 

 
5 
5 

 
30.4 

4.3 

 
7 
1 

 
17.3 

4.3 

 
4 
1 

Prepare newborn for discharge 
Done fair 

Done good 
37.107 

.005 
100.0 23 43.4 10 34.8 8 21.7 5 Total 

 
69.5 
30.4 

 
16 

7 

 
17.3 
30.4 

 
4 
7 

 
39.2 

0.0 

 
9 
0 

 
13. 4 

0.0 
3 
0 

Prepare mother  for discharge 
Done fair 

Done good 
 100.0 23 47.8 11 39.2 9 13. 4 3 

NB   ns P ≥0.05     * P ≤0.05      ** P ≤0.001 

8.6 2 4.3 1 4.3 1 0.0 0 Not done 

 

41.802 

.480 

100.0 23 26.8 6 26.8 6 47.8 11 Total 

 

17.3 

30.4 

52..2 

 

4 

7 

12 

 

8.6 

4.3 

34.8 

 

2 

1 

8 

 

6.8 

21.7 

8.6 

 

2 

5 

2 

 

0.0 

4.3 

8.6 

 

0 

1 

2 

Measuring head circumference 

Done fair 

Done good 

Not done 

50.835 

 

.165 

100.0 23 47.8 11 39.2 9 13.4 3 Total 

 

8.6 

34.8 

66.2 

 

2 

8 

15 

 

4.3 

8.6 

34.8 

 

1 

2 

5 

 

4.3 

21.7 

21.7 

 

3 

5 

5 

 

0.0 

4.3 

8.6 

 

0 

1 

2 

Measuring length 

Done fair 

Done good 

Not done 

 

37.257 

.679 

100.0 23 34.8 8 56.5 13 13.4 3 Total 

 

26.2 

17.3 

56.5 

 

6 

4 

13 

 

17.4 

8.6 

26.8 

 

4 

2 

6 

 

8.6 

8.6 

17.3 

  

2 

2 

4 

 

0.0 

0.0 

13.04 

 

0 

0 

3 

Baby identification 

Done fair 

Done good 

Not done 

1.023 

.051 

100.0 23 52.5 12 34.8 8 13.4 3 Total 

 

 

56.5 

48.2 

 

 

13 

11 

 

 

8.6 

26.8 

 

  

2 

6 

 

 

 26.8 

17.3 

 

 

6 

4 

 

 

17.3 

4.3 

 

 

4 

1 

Responses to mother questions 

Done fair 

Done good 

39.586 

.577 

 

 

100.0 23 34.8 8 43.4 10 21.7 5 Total 

 

 

69.5 

30.4 

 

 

16 

7 

 

 

21.7 

21.7 

 

 

5 

5 

 

 

30.4 

4.3 

 

 

7 

1 

 

 

17.3 

4.3 

 

 

4 

1 

Prepare newborn for discharge 

Done fair 

Done good 

37.107 

.005 

100.0 23 43.4 10 34.8 8 21.7 5 Total 

 

 

69.5 

30.4 

 

 

16 

7 

 

 

17.3 

30.4 

 

 

4 

7 

 

 

39.2 

0.0 

 

 

9 

0 

 

 

13. 4 

0.0 

 

 

3 

0 

Prepare mother  for discharge 

Done fair 

Done good 

 100.0 23 47.8 11 39.2 9 13. 4 3 Total 
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Table (6) Correlation between nurses education and years of experience to their knowledge of immediate care, total 
knowledge score, and responses to mother questions 
Correlations 

  Co relational items knowledge of 
immediate care 

Response to mothers 
questions 

Total knowledge 
score 

Years of 
experience 

Nurses 
education 

knowledge of 
immediate care 

Pearson 
Correlation 

1 .467* .307 .336 .478* 

Sig. (2-tailed)  .025 .155 .117 .021 

Response to mothers 
questions 

Pearson 
Correlation 

.467* 1 .415* -.004- .459* 

Sig. (2-tailed) .025  .049 .985 .028 

Total knowledge score Pearson 
Correlation 

.307 .415* 1 -.191- .284 

Sig. (2-tailed) .155 .049  .383 .189 

Years of experience Pearson 
Correlation 

.336 -.004- -.191- 1 .311 

Sig. (2-tailed) .117 .985 .383  .149 

Nurses education  Pearson 
Correlation 

.478* .459* .284 .311 1 

Sig. (2-tailed) .021 .028 .189 .149  

*. Correlation is significant at the 0.05 level (2-tailed).     

 

 
Figure (1) represent quality control chart for 

nurses knokwledge  of immediate care 
 

 
Figure (2) represent quality control chart for nurses’ 
skills of immediate care 
 

 
 
Figure (3) quality of care for nurses’ total knowledge 
with their years of experience 

 
4. Discussion: 

Birth is a major challenge for the newborn to 
negotiate successfully from intrauterine to extra 
uterine life. The first few hours since birth is the most 
crucial period in the life of an infant for further 
growth and development ,which is largely determined 
by the quality of care that the newborn receives 
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(Mangala and Bpkihs, 2009). The poor quality of care 
offered immediately after birth in many hospitals has 
been widely reported. The challenge is now therefore 
to define interventions that might improve nurses’ 
knowledge and practice to improve their performance 
(Mike, etal, 2009). 

The purpose of this study was to determine the 
quality of care provided by the nursing personnel in 
the selected aspects of care to the newborn babies 
from birth to two hours of age in the labour room and 
up to discharge. Adaptation of newborn baby to extra 
uterine life to a large extent is determined by the 
quality of care that he or she receives immediately 
after birth. The overall quality of knowledge and 
practices presented that nurses have a good quality of 
care in relation to birth preparation, (60,9%), 
preparing equipment for normal and cesarean, 
receiving the baby delivery (91,3%& 78,4%) and 
taking Apgar Score and clumping the umbilical cord 
(56.5%). During the birth of a newborn and 
immediately after delivery, if proper measures are not 
taken to establish and maintain an open airway, the 
newborn may aspirate. Prolonged exposure, keeping 
wet for long time with amniotic fluid and improper 
drying and wrapping may result in hypothermia and 
metabolic problems by cold stress. In addition only 
more than half of nurses (52,5%) highly skilled and 
knowledgeable about the importance of hand washing 
This results was consistent with Shrestha et al, (2009) 
who found that tasks regarding washing and drying 
hands before receiving the baby was found poor for 
76% of the babies. Even though almost all staff 
(99.9%) were wearing the gloves only 24% staff were 
wearing gown before receiving the newborn babies.  
So, quality of care provided in relation to the 
prevention of infection was average in more than half 
of nurses. Lack of proper hand washing before and 
after handling the baby and lack of proper aseptic 
techniques lead to infection and so the hospital stay 
will be prolonged which increases economical as well 
as psychological effects on the parents and hospital 
expenditure 

 (Gurung, 2008), mentioned that several studies 
have been conducted in Nepal collecting information 
on maternal and child health care practices. However, 
very few studies have been done specifically in the 
area of newborn care practices. Among a few study 
conducted,  a  hospital  based  study  showed  that 
birth asphyxia, low birth weight, hypothermia and 
infection were most common causes of neonatal death 
and most could be reduced by better care during 
delivery and after birth. Newborn care start before 
birth and among different stages of care, immediate 
care of newborn is equally important for newborn 
survival. With proper immediate care, newborn life 

can be saved form untimely death due to the different 
causes  

(Gurung, 2008) also mentioned that practices 
regarding newborn care are largely governed by 
various factors such as knowledge of caretaker, 
traditional beliefs and practices, socio-economic 
status of family, accessibility of health services and 
handling by trained birth attendants. From this 
concept, the total knowledge score was good in about 
half of the nurses (47,9%) as well as  the biosocial 
characteristics of studied nurses reflected that more 
than half of them were have diploma in nursing 
education and have 1 – 5 years of experience. The 
study revealed also a significance relationship 
between nurses’ education and their knowledge of 
immediate newborn care which affecting in the total 
quality of care provided for neonates and their 
mothers.  

According to the current study, which obtained 
the relationship between nurses’ knowledge and their 
practice of immediate care of the newborn. More than 
half of nurses have a good knowledge and practice for 
hand washing, prepare labour equipment, receive the 
neonate and clean the airway, apply Apgar score, 
clump, sterile the cord, as well as put eye drop to the 
neonate.This is in consistent with the Military 
Obstetrics and Gynaecology, 2009; which indicated 
that newborns, during the first few hours of life, have 
some difficulty maintaining their body heat and may 
develop hypothermia if not attended to carefully. 
During receiving the newborns replaces the wet 
towels; because the newborns can lose a tremendous 
amount of heat very quickly, particularly if they are 
wet. By removing the wet towels and replacing them 
with dry towels, it will reduce this heat loss.  

As regard to clean the airway, the study is in 
concurrent with (Children's Hospital  and Health 
System (2012) which reported that some newborns 
have excess amounts of fluid in their lungs. 
Stimulating the newborn to cry by massage and 
stroking the skin can help bring the fluid up where it 
can be suctioned from the nose and mouth. (Military 
Obstetrics and Gynaecology, 2009) added the 
importance of head pposition of the newborn, 
newborn should be kept on their backs or tilted to the 
side, but not on their stomachs. The orientation of the 
head relative to the body is important for breathing. 
In adults, this orientation is not usually crucial; adults 
tolerate a relatively wide range of head positioning 
without compromising their airway. Not so with 
newborns that have a relatively narrow range of head 
positioning that will permit air to move unimpeded 
through the trachea. The optimal position for the baby 
is with the head neither markedly flexed against the 
chest, nor extended with the chin up in the air. 
Instead, the head should be in a "military" attitude, 
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looking straight up. Position the newborn on its' back 
with the head looking straight up. This will usually 
provide for good airflow. If there is any airway 
obstruction, make small adjustments to the head 
position to try to straighten the trachea and eliminate 
the obstruction (Lhynnelli, 2011).  

As mentioned, more than half of nurses who 
participated in the current study, have a good 
knowledge and practice for applying Apgar score, 
clump, sterile the cord, as well as put eye drop to the 
neonate. This is similarly in agreement with 
(Lhynnelli,2011) who highlighted that, it is part of the 
routine care of the newborn to give prophylactic eye 
treatment against gonorrhea conjunctivitis or 
opthalmia neonatorum. Neisseria gonorrhea, the 
causative agent, may be passed on the fetus from the 
vaginal canal during delivery. This practice was 
introduced by Crede, a German gynaecologist in 
1984. Silver nitrate, erythromycin and tetracycline 
ophthalmic ointments are the drugs used for this 
purpose. These ointments are the ones commonly 
used now a days for eye prophylaxis because they do 
not cause eye irritation and are more effective against 
Chlamydial conjunctivitis. Apply over lower lids of 
both eyes, then, manipulate eyelids to spread 
medication over the eyes. (Lhynnelli, 2011) also 
emphasized the importance of administration of  
Vitamin K, because the newborn has a sterile 
intestine at birth; hence, the newborn does not possess 
the intestinal bacteria that manufacture vitamin K 
which is necessary for the formation of clotting 
factors. This makes the newborn prone to bleeding. 
As a preventive measure, 0.5 (preterm) and 1 mg (full 
term) Vitamin K or aquamephyton is injected IM in 
the newborn’s vastus lateralis muscle. Unfortunately 
majority of the study sample were didn't administer 
Vitamin K to the newborns, didn't examine or observe 
their bodies or their genitalia. This also in contrast 
with (Children's Hospital and Health System, 2012) 
which describe the physical examination of the 
newborn in the delivery room; as a brief, it performed 
to check for obvious signs that the newborn is 
healthy. Other necessary procedures will be done 
over the next few minutes and hours. These may be 
done in the delivery room or in the nursery, 
depending on hospital policy and the condition of the 
newborn. Some of these procedures include the 
following: measurement of the temperature, heart 
rate, and respiratory rate, measurement of weight, 
length, and head circumference. These measurements 
help determine if a newborn's weight and 
measurements are normal for the number of weeks of 
pregnancy. Small or underweight newborns, as well 
as very large ones, may need special attention and 
care. Regarding the study results, approximately three 
quarter of nurses have good practice for measuring 

newborn’s weight, while more than half of them 
didn't measures newborn head circumference, length 
and identify the newborn. 

Another positive finding of this study is that, 
quality of care was good for almost more than half of 
nurses in promoting attachment and initiating breast 
feeding from the first half an hour  from delivery of 
the babies which reflected the importance of 
promoting intimate relationship between mothers and 
baby among nurses. This results was consistent with  
Shrestha ( 2009) who mentioned that over all care in 
relation to the initiation of breast feeding soon after 
delivery was average (76.9%). Informing the mother 
to initiate breast-feeding was found to be good (85%). 
These findings are not consistent with the study 
findings of Malar who reported that the 
implementations of the Baby friendly initiative 
policies were poor in the maternity wards of Mangala, 
and Bpkihs (2009). Invariably numerous literatures as 
Awasthi et al,.(1991), and Reeder et al. (1992),  
strongly advocate breast feeding because of its health 
benefits of the child as well as the mother herself, and 
also for the advantages of the bonding which it 
facilitates. These findings emphasize the need for 
developing protocol and checklist, which will include 
all-important essential newborn care. 

According to (Ladewig et al., 2006  & Mellisa, 
2006)The postpartum period is a time of readjustment 
and adaptation for the entire childbearing family, but 
especially for the mother. The woman experiences a 
variety of responses as the mother adjusts to a new 
family member. Maternal role attainment is the 
process by which a woman learns mothering 
behaviors and becomes comfortable with her identity 
as a mother. Mothers are the primary caregivers of 
newborns. Thus, any factors that impact mothering 
affect the newborn and have public health 
significance. Mercer (1995) in (Ladewig et al., 2006) 
mentioned that maternal role attainment often occurs 
in four stages: The anticipatory stage; which occurs 
during pregnancy. The woman looks to role models, 
especially her own mother, for examples of how to be 
a mother. The formal stage; begins when the newborn 
is born. The woman is still influenced by the 
guidance of others and tries to act as she believes 
others expect her to act. The informal stage; begins 
when the mother begins to make her own choices 
about mothering. She begins to develop her own style 
of mothering and finds ways of functioning that work 
well for her. The personal stage; is the final stage of 
maternal role attainment. When the mother reaches 
this stage, she is comfortable with the nobtion of 
herself as a mother (Ladewig et al., 2006). 
Unfortunately The existing study  reflected that more 
than half of the nurses respond poorly to mother’s 
questions and majority of them were have poor 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 2125 

knowledge regarding care provided for mothers and 
newborns before discharge. Also, the majority of 
them didn't prepare the newborn or their mother for 
discharge. This is in contrast with (Lhynnelli, 2011) 
that provides Instructions to the mother especially on 
cord care; no tub bathing until cord falls off. Do not 
sponge bath to clean the newborn. That cord does not 
get wet by water or urine. Do not apply anything on 
the cord such as powder or antibiotic, except the 
prescribed antiseptic solution which is 70% alcohol. 
Avoid wetting the cord. Fold diaper below, it does not 
cover the cord and does not get wet when the diaper 
soaks with urine. Leave cord exposed to air. Do not 
apply dressing or abdominal binder over it. The cord 
dries and separates more rapidly if it is exposed to air. 
If notice bleeding from the cord, apply firm pressure 
and check cord clamp if loose and fasten. Report any 
unusual signs and symptoms of infection. Foul odor 
in the cord, presence of discharge, redness around the 
cord, the cord remains wet and does not fall off 
within 7 to 10 days and or newborn fever.  

In addition to, Quality of care in examining 
newborn or their mothers were poor among (78,3% & 
82,7%) of nurses in terms of physical assessment of 
head, back, extremities, genitalia, measuring length 
and  head circumference as well as examining 
mothers for her, general condition, bleeding etc.. 
which reflect needs of those nurses for in-service 
program to fulfills those deficiency to reach the 
maximum quality of care provided to all neonates and 
their mothers, this is in contrast to the finding of 
Shrestha (2009) Study highlight fact that quality of 
care was good in areas such as initiation of breathing 
and physical assessment of newborn care was found 
to be good by (90%) of nurses. These findings 
emphasis the need for developing protocol and 
checklist, which will include all-important essential 
newborn care to be followed by the nurses. 
 
Conclusion 

The findings in this study indicate that nurses 
have an around average of knowledge and quality of 
practice regarding total score of knowledge of birth 
preparation, initiating attachment and breast feeding, 
While much still needs to be done to improve the 
quality of maternal and newborn care regarding 
responding to mothers questions, examining baby and 
mothers before discharge. A combination of factors in 
this study, inhibit the provision of quality care such as 
educational levels and lack of training courses that 
nurses received: Study, displaying the protocols in 
labor room, and post natal ward. There is no data 
available regarding the infection arising from the lack 
of care immediately after the delivery, since mothers 
get discharged within few hours after delivery. 
However efforts will be taken in future researches to 

assess the consequences of lack of care on neonates’ 
outcomes.  

 
Recommendation 

Based on the results of this study, it 
recommended the following: 

Raising the awareness of nurses in delivery unit 
and nursery about the efficient examination of the 
newborns and mothers after delivery up to discharge. 

 
Management 

• Hospital management should develop standards 
of quality care and procedures in the form of a 
manual to be available in delivery and neonatal 
units to all staff.  

• The standards of quality care and performance 
should be reviewed regularly and developed 
according to international standards for quality of 
care and performance. 

• Evaluating the quality of nursing care through 
outcomes-analysis activities 

 
Training 
• providing continuous education that is based on 
systemic needs evaluation for nurses working in 
delivery and neonatal units. 
• Providing quality improvement training programs 
for all nurses working in delivery and neonatal units. 

 Allow for competency-based in-
service/refresher training that can be offsite, as well 
as more flexible on-the-job training. Training should 
include clinical simulations and other activities to 
encourage teamwork and improve efficiency in 
dealing with clinical efficiency needs 
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Abstract: Objective Patients were observed for improvement of diabetic symptoms and/or laboratory 
parameters in the form of improved RBS, FBS, 2 hr postprandial (PP) reduction rate in blood sugar, HbA1c 
reduction rate, or improvement in lipid profile. Patients were also assessed for the level of diabetes education they 
had received. Methods Three visits were scheduled for each patient, Baseline visit (visit 1), visit 2 (at 3 
months from baseline), and visit 3 (at 6 months from baseline), during which observational data were collected; 
including patients demographics, diabetes/anti-diabetics history, symptoms & signs of diabetes, diabetes 
education, concomitant diseases, vital signs, HbA1c, FBG, 2 hr- postprandial & RBG values, lipid profile & 
creatinine (baseline visit). Changes to anti-diabetic therapy, HbA1c, FBG, 2 hr-postprandial & RBG values were 
evaluated at 3 & 6 months (visit 2 & 3). Lipid profile and creatinine were evaluated at 6 months. Results: The 
RECORD study demonstrated a statistically significant reduction in the baseline mean RBS level (from 275±86 
to 162±43 mg/dl), FBS level (201±60 to 128±32 mg/dl), 2-hr postprandial blood glucose level (282±80 to 172±46 
mg/dl) and HbA1c percentage (9.4±2 to 7.4±1.5 %) at the study endpoint (6 months duration), p value < 0.001 
after a mean glimepiride daily dose of 2.36 ± 1.04 mg. Diabetic symptoms, especially; polyuria, polyphagia, 
polydipsia, numbness/tingling, burning sensation, and visual disorders showed significant improvements 
throughout the study duration. Glimepiride was well tolerated by the study population, and adverse events (AEs) 
were reported in 22 (1.35%) patients. All AEs were mild to moderate in intensity, none were serious and all 
AEs recovered without any sequelae. AEs included headache (8 patients), nausea (5 patients), dizziness (4 
patients), diarrhea (3 patients) and hypoglycemia (2 patients). There was no causal relationship of the AEs to the 
study medication except in 2 patients who experienced hypoglycemia (one graded as mild and the other as 
moderate). Conclusion Glimepiride therapy in type 2 diabetic patients, showed safe and significant reduction in 
blood glucose parameters including HbA1c values, with significant improvements in diabetes symptoms over 6 
month duration; demonstrating high effectiveness and tolerability among study population. 
[Ayda Wassfy. Routine Evaluation Conducted on Registered Drugs (RECORD) – Experience of Glimepiride 
Oral Tablet in Treatment of Patients with Type 2 Diabetes Mellitus. Life Sci J 2012;9(4):2127-2134] (ISSN: 
1097-8135). http://www.lifesciencesite.com. 317 
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Abbreviation 
ADA  American Diabetes Association BMI Body Mass Index CAD  Coronary Artery Disease  
FBS  Fasting Blood Sugar GIT Gastrointestinal Tract HbA1c Glycated Hemoglobin  
HDL High Density Lipoprotein LDL Low Density Lipoprotein LPO Last Patient Out  
OAD  Oral Anti-Diabetic(s) RBS Random Blood Sugar 
SmPC  Summary of Product Characteristics SU  Sulfonylurea(s) T2D Type 2 Diabetes 
 
1. Introduction 

Type 2 diabetes (T2D) is a progressive 
disorder with a consistent and steady increase in 
glycosylated hemoglobin (HbA1c) over time, 
associated with enhanced risk of micro- and 
macrovascular complications and a substantial 
reduction in life expectancy.1  

It is a chronic disease associated with insulin 
resistance and a progressive failure of the pancreatic 
beta cells.2-4 T2D is believed to account for about 
90% of all cases of diabetes.5 The American 
Diabetes Association (ADA) reported that, in the 
USA in 2007, 17.5 million people were diagnosed 
with diabetes.6 

The 2010 International Diabetes Federation 
IDF atlas, indicates that the total number of 
diagnosed cases of diabetes (20-79 years age 
group) in 2010 is 17.96 (6.6%) millions in south 
America and Canada, 37.36 (10.2%) millions in 
north America and Caribbean region, 76.71 
(4.7%) millions in Western Pacific region, 58.67 
(7.6%) millions in South-East Asian region, 12.09 
(3.8%) in Africa, and 26.65 (9.3%) in Middle East 
and North Africa; totaling to a global prevalence of 
284.81 (6.4%) millions. According to the IDF 
2010 atlas, there are 4.79 (11.4%) million case 
diagnosed with diabetes in Egypt, and the number 
is increasing at a rate of 8 new cases in every 
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100,000 person per year, with a mean yearly 
health expenditure of 0.55 billion USD (116 
USD/person with diabetes) — all IDF percentages 
are for comparative prevalence adjusted to the 
world population.7 

The number of people with diagnosed 
diabetes is growing at a rate of 1 million per year8, 
and is projected to reach over 48 million by 2050. 
9 The impact of diabetes on the US economy is 
alarming, with a total estimated cost of US$174 
billion in 2007. A majority of these costs are for 
treatment of complications of the disease.10-13  

Large population-based studies have 
established that diabetes is associated with increased 
rates of cardiovascular morbidity and death. Clinical 
trials have shown the benefits of intensive glucose 
lowering therapies to reduce the risk of 
microvascular disease, cardiovascular events and 
death, or the combined risk of micro- and 
macrovascular events, in diabetic patients. Diabetes-
related complications greatly diminish patients' 
health-related quality of life.14 

The combination of dietary measures, body 
weight control and physical exercise is known to 
promote glycaemic control in patients with T2D. In 
40% to 60% of these patients, however, this 
combination appears to be insufficient to achieve 
adequate blood glucose control and, in such cases, 
administration of one or several oral anti-diabetic 
drugs (OADs) is then added on to the initial 
measure.15  

The American Diabetes Association (ADA) 
and the European Association for the Study of 
Diabetes (EASD) published an expert consensus 
statement on the approach to management of 
hyperglycemia in individuals with type 2 diabetes. 
Highlights of this approach are: intervention at the 
time of diagnosis with metformin in combination 
with lifestyle changes (MNT and exercise) and 
continuing timely augmentation of therapy with 
additional agents (including early initiation of 
insulin therapy) as a means of achieving and 
maintaining recommended levels of glycemic 
control (i.e., A1C <7% for most patients). As A1C 
targets are not achieved, treatment intensification is 
based on the addition of another agent from a 
different class. The overall objective is to achieve 
and maintain glycemic control and to change 
interventions when therapeutic goals are not being 
met.16 

Most clinical evidence shows that the 
glucose-lowering effect of sulfonylureas and 
metformin is not durable and that the loss of 
glycemic control is associated with progressive β-
cell failure. Metformin is traditionally known for its 

metabolic effects on the liver; and other metformin 
target tissues include skeletal muscle and adipose 
tissue. Metformin is a useful adjuvant to lifestyle 
modification in overweight and obese patients with 
type 2 diabetes mellitus, metabolic syndrome, or 
impaired glucose tolerance (IGT).17 

Sulfonylureas, which have been used for 
many years to treat T2D, decrease blood glucose 
by stimulating insulin secretion from pancreatic ß 
cells. The extra-pancreatic actions of these drugs 
also contribute to their hypoglycemic action.18 

Major complications associated with SU 
agents are hypoglycemia, weight gain and the 
exhaustion of beta (ß) cells with its hyperinsulinemic 
effect. Insulin resistance ultimately involves the 
development of obesity, metabolic disorder, 
hypertension and atherosclerotic diseases.19 

Glimepiride is a long-acting SU of recent 
origin. The glucose-lowering effects are well 
documented and comparable with those of other 
long-acting SUs.1 

In comparison with conventional 
sulfonylurea drugs, glimepiride has several benefits: 
rapid and complete absorption after oral 
administration, a lower dose, long duration of 
action, and possible insulin-sensitizing effect. In 
addition, previous clinical studies demonstrated 
that glimepiride once-daily dose, which is a 
common usage of this agent in Europe and the US, 
provided a good glycemic control of T2D as well as 

twice-daily doses. 20 
As monotherapy, glimepiride is well 

tolerated and effective in achieving metabolic 

control in treatment of patients with T2D. 1 
Although glimepiride has lesser insulin 

secretion action from the pancreatic β-cells 
compared with the conventional SU agent, its 
hypoglycemic action is equivalent to conventional 
SU agents.19 It has recently been reported that 
plasma adiponectin levels increase after the 
administration of glimepiride21. Adiponectin shows 
anti-atherosclerotic effects on the vascular wall, and 
insulin sensitivity is increased in skeletal muscle 
and liver. The unique effects of this drug might 
be useful in patients with metabolic syndrome.19 

There are clinical trial outcomes suggesting 
that glimepiride contributes to the improvement of 
hyperinsulinemia, visceral fat accumulation and 
atherosclerotic suppression, and that glimepiride 
was found to improve insulin resistance, consistent 
with results reported in previous studies.19  

Without markedly increasing plasma insulin 
concentrations, glimepiride has a more prolonged 
hypoglycemic effect than glibenclamide, 
suggesting that glimepiride might have more 
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potent extra-pancreatic action.18  
Glimepiride differs from other sulfonylureas 

in that it reportedly binds to a different receptor at 
the ß-cell membrane than other agents in this class. 
Animal studies demonstrate greater reductions in 
plasma glucose per increment in plasma insulin with 
glimepiride than with glibenclamide or glipizide, 
suggesting that glimepiride may have direct extra 
pancreatic effects that stimulate an improvement in 
insulin sensitivity.22 

Glimepiride is characterized by a long 
duration of action, conferring effective glycaemic 
control over a 24-hour period with a single daily 
dose. The efficacy and good safety profile of 
glimepiride in patients with type 2 diabetes have 
been clearly demonstrated in previous studies 
employing doses ranging from 1 mg to 6 mg/day.15  

Some clinical researchers have also reported 
that neither weight nor BMI is increased after the 
administration of glimepiride.23-24 In a recent study, 
in agreement with these reports, results have shown 
no significant change in BMI.19 

An intervention targeting reduction in 
glycaemia levels to current guidelines, as well as 
improving concomitant risk factors, such as blood 
pressure, lipid levels and bodyweight might prevent 
and reduce the risk of micro- and macro-vascular 
complications. This intervention has recently been 
endorsed by a position statement of the American 
Diabetes Association and a scientific statement of 
the American College of Cardiology Foundation and 
the American Heart Association.25 

Improvements in the cardiovascular event 
rates are important as these events are the main 
contributor to death and increased cost of treating 
T2D.14  

Recent drug strategies are also targeted to 
improve insulin resistance rather than the promotion 
of insulin secretion.19 

Glimepiride leads to an improvement in lipid 

metabolism 26, improves endothelial function due to 
the biosynthesis of nitric monoxide, and has anti-
oxidative effects in addition to the anti- 

atherosclerotic effects mediated by cytokines. 27,28 

Furthermore, glimepiride also has an inhibitory 
effect on the initiation and development of 
atherosclerosis.19 

This study observed the effectiveness and 
safety of Glimepiride treatment in type 2 diabetes 
mellitus, and assessed how challenging it can be to 
achieve targeted treatment outcomes, safely and 
effectively within a practical clinical setting. 
 
2. Patients and Methods 
Patients 

Two thousand patients were planned for 
enrollment. Physicians were guided by the SmPC 
(Summary Of Product Characteristics) in deciding on 
the treatment regimen and patient selection. All 
patients presenting with type 2 diabetes mellitus 
(T2D) for whom the physician decided to prescribe 
Glimepiride were enrolled in the study. 
 
Study Design 

The RECORD study was designed as a 
national, multicentre, prospective, observational 
study, and was conducted in Egypt over 4 years 
duration The study duration for any one patient was 
6 months, starting from the recruitment day 
(individual baseline), till visit 3 (6 months from 
individual baseline). 
 
Observations 

Three visits were scheduled for each patient, 
baseline visit (visit 1), visit 2 (at 3 months from 
baseline), and visit 3 (at 6 months from baseline), 
during which observational data were collected; 
including patients demographics, diabetes/anti-
diabetics history, symptoms & signs of diabetes, 
diabetes education, concomitant diseases, vital signs, 
HbA1c (glycosylated hemoglobin), FBG (Fasting 
Blood Sugar), 2 hr-postprandial & RBG (Random 
Blood Sugar) values, lipid profile & creatinine 
(baseline visit). Changes to anti-diabetic therapy, 
HbA1c, FBG, 2 hr-postprandial & RBG values were 
evaluated at 3 & 6 months (visit 2 & 3). Lipid profile 
and creatinine were evaluated at 6 months. Adverse 
events were monitored throughout the course of the 
study. The usual initial dose was 1 mg once daily, 
and was allowed to be gradually up titrated (1mg - 
2 mg- 3 mg - 4 mg - 6 mg), as required based on 
regular monitoring of blood glucose levels. 
 
Efficacy Outcome 

Patients were observed for improvement of 
diabetic symptoms and/or laboratory parameters in 
the form of improved RBS, FBS, 2 hr postprandial 
reduction rate in blood sugar, HbA1c reduction rate, 
or improvement in lipid profile. Patients were also 
assessed for the level of diabetes education they 
had received. 
 
Safety Outcome 

Patients were observed for the occurrence of 
any adverse events, including causal relationship to 
study medication, measures taken, and outcome. 
 
Statistical Analysis 

Descriptive methods were used for the analysis 
of the study outcomes, including calculation of 
appropriate measures of the empirical distribution 
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(mean, standard deviation, median, minimum, 
maximum, for continuous variables, and frequencies 
& percentages for categorical variables) as well as 
calculation of descriptive p-values for group 
comparisons. Quantitative data were analyzed for 
normal distribution using paired t-test and repeated 
measures analysis. Qualitative data were analyzed 
using Chi square test. 

 
3. Results 
Patients’ Baseline Characteristics and 
Demographics 

A total number of 1629 patients with T2D 
mellitus were enrolled in the study. The study 
population had a balanced contribution from both 
male and female patients (49.8%, n=811 males and 
50.2%, n=818 females) with a mean age of 55.23 ± 
10.49 (years), a mean weight of 85.74 ±15.16 (kg), a 
mean height of 1.67 ± 0.08 (m), a mean BMI of 
30.86 ± 5.9 (kg/m2), and a mean duration of diabetes 
of 10.36 ± 5.83 (years). 

The mean baseline random, fasting and 2 
hours postprandial blood glucose levels (mg/dl) 
levels were 275.3 ± 86.4, 200.7 ± 60.2 and 282.3 ± 
80.4 respectively. The mean HbA1c level was 9.4 
±2.0. 

The most frequently reported diabetic 
symptoms among the study population at visit 
1were polyuria, polyphagia, polydipsia and 
numbness constituting 89.2% (n=1453), 75.3% 
(n=1226), 77.5% (n=1262) and 57.9% (n=943) 
respectively, and less frequently burning sensation 
50.7% (n=826) and visual disorders 31.1% (n=507). 

The highest rate of concomitant diseases 
among the study population was for hypertension 
(45.2%, n=737), hepatic disorders (12.5%, n=204) 
GIT (Gastro-Intestinal Tract) disorders (11.4%, 
n=185). Cardiovascular and renal diseases were 
less frequently recorded at 9.9% (n=162) and 7.7% 
(n=125) respectively. 

Analysis of data concerning diabetes education 
received by patients revealed that 56.6% (n=922) of 
patients had been previously educated on disease 
background, 68.1% (n=1110) had been educated on 
diet, 55.9% (n=910) on exercise, 44.9% (n=731) on 
foot care, 35.6% (n=580) on eye care and 30.4% 
(n=496) on diabetic complications. 

The mean glimepiride daily dose prescribed 
at baseline was 2.36 ± 1.043 mg where the most 
frequent dosage forms were 3 mg (25.4%) then 2 mg 
(21.5%) while the most frequent concomitant OADs 
were metformin (18.4%), gliclazide (12.9%) and 
amophage by 8.9%. 
 
Outcomes 

The RECORD study demonstrated a 

significant reduction in the baseline mean RBS (from 
275.3± 86.4 to 187.4 ± 57.3 at visit 2 (3 months 
from baseline) to 162.3 ± 42.9 mg/dl with mean 
percent reduction 41% at visit 3 (end of study), p 
<0.001). 

Baseline mean fasting blood glucose levels 
also showed a significant reduction (from 200.7 ± 
60.2 to 145.5 ± 42.7 at visit 2 to 128.4 ± 31.9 mg/dl 
with mean percent reduction of 36% at visit 3, 
p<0.001), with similar statistically significant 
reduction in the mean baseline 2-hr postprandial 
blood glucose levels (from 282.3 ± 80.4 to 202.0 ± 
59.7 at visit 2 to 171.7 ± 46.2 mg/dl with mean 
percent reduction of 39.2 % at visit 3, p <0.001). 

The mean value of HbA1c percentage showed 
statistically significant reduction from 9.4 ± 2.0 at 
baseline 8.0 ± 1.6 at visit 2 to 7.4 ± 1.5 and 
mean percent reduction of 21.3% at visit 3 
(p<0.001). 

Diabetic symptoms, especially; polyuria, 
polyphagia, polydipsia, numbness/tingling, burning 
sensation, and visual disorders showed statistically 
significant improvements with time through visit 2 
(3 months) and visit 3 (6 months) as outlined in 
Table 2 below. 
Both mean systolic (SBP) and diastolic blood 
pressure (DBP) values at baseline ( SBP =139.7 ± 
20.3 mmHg, DBP = 86.9± 10.4 mmHg), showed 
significant gradual reduction, to reach 130.98 ± 13.92 
mmHg, and 82.1 ± 7.0 mmHg, for SBP and DBP 
respectively by end of study; at visit 3. (p <0.001), 
representing a reduction of 8.72, and 4.77 mmHg, 
in SBP and DBP, respectively, compared to baseline 
values. 

In the other hand, the BMI (Body Mass 
Index) was significantly decreased from 30.86± 

5.89 kg/m2 at visit 1 to 30.65 ± 5.59 kg/m2 at visit 3 
(p <0.05). 

Concerning the lipid profile values, there 
were statistically insignificant reduction in the 
mean values of LDL (Low Density Lipoprotein) 
from 148.8 ± 42.9 at visit 1 to 146.1 ± 42.8 at visit 
3 (p =0.183), for triglycerides there were 
statistically significant reduction from 209.8 ± 79.9 
at visit 1 to 190.1 ± 63.5 at visit 3 (p <0.001), and 
for cholesterol from 228.9 ± 44.3 at visit 1 to 221.9 
± 36.6 at visit 3 (p <0.001). While the mean value 
of HDL (High Density Lipoprotein) showed an 
insignificant slight increase from 47.5 ± 26.6 at 
visit 1 to 47.7 ± 23.8 at visit 3 (p = 0.802). 
Regarding the level of serum creatinine (mg/dl), the 
results revealed a very trivial decline in the mean 
value from 1.1 ± 0.3 at visit 1 to 1.0 ± 0.3 at visit 3 
(p <0.001). 
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Safety Profile 
Glimepiride was well tolerated by the study 

population, with 22 patients (1.35%) showing 
adverse events of mild to moderate intensity, mainly 
in the form of headache, nausea, dizziness, diarrhea 
and hypoglycemia (2 patients), all recovered with 
no sequelae. Both hypoglycemic events were of 
mild to moderate intensity and recovered with no 
sequelae, and one patient with hypoglycemic event 

required dose reduction. There was no causal 
relationship of AEs (Adverse Events) to the study 
medication except in 2 patients who experienced 
hypoglycemia. There have been no serious adverse 
events recorded.(all adverse events were defined 
according to International Conference for 
Harmonization-Good Clinical Practice guidelines—
ICH-GCP).  

 
Table (1) The mean values of Lab. results (Random Blood Sugar (mg/dl), Fasting Blood Sugar (mg/dl), 
2 hrs-postprandial Blood Sugar (mg/dl) and HbA1c %) at different study visits. 
Laboratory 
Test 

Visit 
Mean Value 

(SD) 
% Mean 
Change 

P Value* P Value** 

Random Blood 
Sugar level 
mg/dl 

 

Visit 1 

Baseline 
275.3 (86.4) NA NA 

<0.001 
Visit 2 

3 Months 
187.4 (57.3) 31.9 <0.001 

Visit 3 

6 Months 
162.3 (42.9) 41 <0.001 

Fasting Blood 
Sugar level 
mg/dl 

 

Visit 1 

Baseline 
200.7 (60.2) NA NA 

<0.001 
Visit 2 

3 Months 
145.5 (42.7) 27.5 <0.001 

Visit 3 

6 Months 
128.4 (31.9) 36 <0.001 

2 hrs-
postprandial 
Blood Sugar 
level mg/dl 

 

Visit 1 

Baseline 282.3 (80.4) NA NA 

<0.001 
Visit 2 

3 Months 
202.0 (59.7) 28.4 <0.001 

Visit 3 

6 Months 
171.7 (46.2) 39.2 <0.001 

HbA1c % 
 

Visit 1 

Baseline 
9.4 (2.0) NA NA 

<0.001 
Visit 2 

3 Months 
8.0 (1.6) 14.9 <0.001 

Visit 3 

6 Months 
7.4 (1.5) 21.3 <0.001 

* Using paired t-test 
** Using repeated measure analysis 
 
Table 2: Diabetes History of symptoms at visit 1 and sequelae of symptoms at visits 2 and 3 

 Visit 1 Visit 2 Visit 3 
 

Freq. % 
Improved 

% 

No 
change 

% 

Worsened 
% 

Improved 
% 

No 
change 

% 

 
Worsened 

% 
Polyuria 1453 89.2 86.6% 10.2% 3.2% 90.1% 6.9% 3.0% 
Polyphagia 1226 75.3 85.5% 10.3% 4.2% 90.0% 6.8% 3.2% 
Polydipsia 1262 77.5 86.0% 12.0% 2.0% 89.7% 7.3% 3.0% 
Numbness/Tingling 943 57.9 83.4% 11.9% 4.7 85.7 12.4 1.9 
Burning sensation 826 50.7 68.2% 26.0 5.8% 83.6 13.6 2.8 
Visual disorders 507 31.1 71.2% 23.7% 5.1% 82.0 15.3 2.7 
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Table 3: Adverse events characteristics 
Adverse events 
characteristics 

Frequency 

Adverse events 22 (1.35%) 
Seriousness Yes 0  

No 22  
  Mild Moderate 

Headache  3 5 
Hypoglycemia  1 1 
Nausea  3 2 
Dizziness  1 3 
Diarrhea  2 1 

Intensity Moderate  12  
Mild  10  

Causal 
relationship 

Yes 2*  
No 20  

Remedial 
Measures

 Dosage 
decreased  

5  

No change  17  
Outcome Recovery 

without 
sequel 

17  

 No change 22  
* Two patients suffered hypoglycemia related to 
Amaryl® administration 

 
3. Discussion 

The study population demonstrated a clinical 
setting very similar to what is encountered in 
practice. The majority of the patients had been 
diabetics for long (mean duration 10.36 years), 
having a combination of concomitant diseases, 
notably hypertension (45.2%), hepatic disease 
(12.5%), or cardiovascular disease (9.9%). The 
majority of the patients received education about their 
disease, however, in most cases information was 
lacking; especially regarding eye care and diabetic 
complications, where two thirds of the patients were 
never educated in these two particularly important 
topics. Glimepiride, demonstrated significant 
improvements in all diabetic symptoms after visit 2 
(3 months), and improvements continued further as 
recorded in visit 3 (6 months). 

All diabetic parameters (RBS, FBS, 2hrs pp 
levels, HBA1c) showed marked improvement, with 
good control of the disease, and excellent 
tolerability. No serious adverse events were 
recorded, and side effects were either mild or 
moderate, and recovered with no sequelae. 

In a retrospective cohort study conducted using 
an academic health center enterprise-wide electronic 
health record (HER) system to identify 11,141 
patients with T2DM with or without a history of 
previous CAD (Coronary Artery Disease), treated 
with either glipizide, glibenclamide, or Glimepiride. 

Patients were followed for mortality rates. 
Subanalysis of patients with documented CAD, 
showed a strong trend toward a reduced risk with 
Glimepiride, and suggested that glimepiride may be 
the preferred sulfonylurea in those with underlying 

CAD. 29 In this study, both systolic and diastolic 
blood pressure values showed significant 
improvement by end of study, together with similar 
improvements in lipid profile with a cardiovascular 
protective attitude (increased HDL, and decreased 
LDL, cholesterol, and triglycerides). Creatinine was 
also reduced from 1.1mg/dl at baseline to 1.0 mg/dl 
on visit 3 (end of study), indicating an improvement 

in renal functions. Tsunekawa et al.30  clearly 
demonstrated that glimepiride actually increases 
insulin sensitivity in type 2 diabetic patients. They 
also proposed that the increase in insulin sensitivity 
might be associated with increased adiponectinemia. 
the improvement in glycemic control, insulinemia, 
and adiponectinemia by glimepiride is of potential 
benefit to decrease risk factors of atherosclerosis in 
type 2 diabetic patients. The mechanisms of the 
increased adiponectinemia by glimepiride may be 

complex and multifactorial.31 
In this study Glimepiride has shown to be a 

safe and effective oral anti-diabetic agent, with good 
control of symptoms, and provided additional 
improvements to other organ systems, especially 
cardiovascular and renal functions. 

In addition to safety and efficacy of glimepiride 
in T2D, it is worth mentioning that glimepiride’s ease 
of use provides an affordable solution to “medicated 
compliance”, which is a common problem among 
diabetic patients. Once-daily dose compared with 
more frequent dosing regimen promises to improve 
compliance among patients with NIDDM (Non-

Insulin Dependent Diabetes Mellitus) 
19

. In addition, 
glimepiride is available in different preparation 
concentrations (1,2,3,4, and 6 mg), which further 
adds to its ease of use. A recent randomized 
crossover study has shown that pharmacodynamic 
and safety profiles in once-daily dose of 
glimepiride in type 2 diabetic patients are not 
different from those in twice-daily dosing, and 
suggested that once-daily dosing is more suitable 
for the type 2 diabetic patients treated with 

glimepiride 
19

. 
Further patient education is recommended in 

order to maximize the individual benefits, and 
minimize the potential risk imposed on disease 
ignorant or misinformed patients. 
 
Conclusion 

This study showed that glimepiride was 
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effective as an antidiabetic therapy for type 2 
diabetic patients, who were able to achieve target 
metabolic control in terms of reduction of blood 
glucose parameters, including HbA1c values. 
Moreover, glimepiride therapy improved diabetic 
symptoms, and all reported AEs (1.35%) were of 
mild to moderate intensity, indicating high tolerance 
to glimepiride therapy. 
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Abstract: Background  and Aim: Chronic renal failure (CRF) is defined as an irreversible reduction in glomerular 
filtration rate (GFR). In children, CRF may be the result of congenital, acquired, inherited or metabolic renal 
disease. In addition to progressive injury with ongoing structural/ metabolic genetic diseases, renal injury may 
progress despite removal of the original insult. The clinical presentation of CRF is quite varied and dependent on the 
underlying renal disease. Hypoxia is considered as the master factor in the pathogenesis of renal failure. In the last 
few years, studies have demonstrated the protective anti-inflammatory role of CD39/CD73 molecules pathway 
during hypoxia. CD39 and CD73 molecules have been described on circulating T lymphocytes, endothelial cells and 
minimally, expressed on granulocytes. CD39, (ectonucleotidase triphosphate diphosphohydrolase 1, ENTPD1) is 
responsible for the conversion of proinflammatory ATP to ADP and AMP whereas CD73 (ecto-5'-nucleotidase) 
converts AMP into adenosine. Adenosine plays a central role in tissue protection via anti-inflammatory and immune 
modulatory effect. We aimed to assess the role of CD39/CD73 axis in immuno-inflammatory pathogenesis of renal 
failure. Also, we aimed to define the expression pattern of both phenotypes on circulating T lymphocytes. Patients 
and  method:  This cross sectional study was conducted at Al Zahraa University Hospital from December 2011 to 
May 2012. An informed consent was obtained from parents of all children. The study included twenty children with 
chronic renal failure, (on regular hemodialysis) and twenty apparently healthy children as control group. The routine 
laboratory investigations were performed for patients (blood urea, serum createnin,serum alkaline phosphatase and 
complete blood count).Using flowcytometry, the patients and control groups were investigated for the frequency of 
CD39 and CD73 T lymphocytes. In addition, C-reactive protein (CRP) was performed for patients as inflammatory 
marker. Results:  We found that both CD39% and CD73% of patient group were significantly lower than those of 
control Group. In patient group, we observed that both CD39% and CD73% were negatively correlated to blood 
urea.Also,CD73% was negatively correlated to serum createnine. In addition, patient group showed negative 
correlation between CRP as an inflammatory marker and the percentage of both CD39/CD73.Furthermore, there 
was negative correlation between CD73% and serum alkaline phosphates. Conclusion:  The significant decline in 
both CD39 and CD73 molecules on patients T lymphocytes confirmed the relation between down modulation of 
ectonucleotidases and deregulation of renal immunological/inflammatory cascade. Also, the negative correlation 
between both molecules and blood urea proved that CD39/CD73 deficiency can impact renal function. Moreover, the 
negative relation between CRP and the mean percentages of both phenotypes revealed the protective anti- 
inflammatory role of the pathway. 
[Nahla M Abd-Elaziz and Ateyat A Ateya. [The role of Ectonucleotidases Pathway  (CD39/CD73) in 
Childhood Renal Failure.] Life Sci J 2012;9(4):2135-2140] (ISSN: 1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Extra cellular nucleotides and nucleosides act 
as signaling molecules involved in a wide spectrum 
of biological effects. Their levels are controlled by 
a complex cell surface-located group of enzymes 
called ectonucleotidases. There are four major 
families  of ectonucleotidases,  nucleoside 
triphosphate  diphosphohydrolase (ENTPD/CD39), 
ectonucleo-hydrophosphatase, alkaline phosphatase 
and ecto-5'-nucleotidase (5'NT/CD73) (Rosa et al., 
2008).). It is generally  accepted  that 
ectonucleotidase, CD39 (ENTPD1) hydrolyse pro- 
inflammatory adenosine triphosphate (ATP) into 
adenosine diphosphate (ADP) and adenosine 
monophosphate   (AMP)   whereas   CD73   (5'NT) 

catalyses   the   dephosphorylation   of   AMP   into 
adenosine (Hilaire et al., 2011). 

Ectonucleotidases  pathway   participates   in 
numerous important immunological functions, It has 
been appreciated  that  adenosine  attenuates 
potentially harmful aspects of inflammation via 
controlling interaction between lymphocytes and 
vascular endothelium (Shirley et al., 2009). 

The vascular endothelium is the primary 
interface between  tissue inflammatory signals and 
circulating  leukocytes  (Colgan   et  al.,2006).   As 
such, the endothelium is central to orchestration of 
lymphocytes activation in response to chemotactic 
stimuli (Hasko et al., 2011). 
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The ectonucleotidases (CD39/CD73) pathway 
has been widely implicated as an adaptive response 
to hypoxia (Robson, 2011). 

It   has   been   suggested   that   hypoxia   up- 
regulates the expression of CD39 /CD73 molecules 
on T lymphocytes (Hernandez et al., 2011). CD39 
and CD73 deficient T lymphocytes seem to occupy 
the central role in the pathogenesis of hypoxia- 
induced inflammatory disorders. They act as 
mediator of ischemic injury and modulator of 
immune response. The mechanism by which T 
lymphocytes exert their modulatory effect remain 
poorly understood (Thompson  et al., 2004, 
Friedman  et al., 2009). 

Many experimental studies demonstrated the 
protective and modulatory role of ectonucleotidases 
(CD39   and   CD73)   in   different   inflammatory 
models. In human, controversial results have been 
published about their function and their pattern of 
expression  on  circulating  leukocytes  (Nitschk  et 
al., 2011). 

Previous   studies  reported  that   CD39  and 
CD73 deficient T lymphocytes is considered as 
proinflammatory    phenotype   of  circulating 
lymphocytes, enhanced expression of adhesion 
molecules  and predisposed  to autoimmune 
inflammation (Zernecke et al.,2005) 

In murine model, it was demonstrated that 
chronic lack of CD73 leads to interstitial nephritis 
with subsequent renal impairment. The underlying 
mechanisms  depend upon activation  of 
lymphocytes to secrete excessive inflammatory 
cytokines (Blume et al., 2012). 

Research on adenosinergic mechanisms of 
inflammation, revealed that CD39 deficiency 
impacts nephropathy in murine models and CD39 
gene mutation; also appear to influence renal 
outcomes (Shirley et al., 2009). 

Chronic   renal  failure    is considered   as 
inflammatory disorder. It may results from various 
forms of glomerulonephritis The prevalence of 
chronic renal failure in the pediatric population is 
approximately 18 per 1 million (Vogt and  Avner, 
2004).   Therefore,  we   aimed   to   assess   the 
contribution   of   CD39/CD73   pathway   to   the 
immuno-   inflammatory   pathogenesis   of   renal 
failure. 

 
2. Patients and Methods 

The study group consisted of 20 patients with 
chronic  renal  failure  (on  regular  hemodialysis), 
they were 11 males and 9 females with ages ranged 
from 7 to 16 years. They were recruited from the 
pediatric nephrology and dialysis unit at Al zahraa 
Hospital. Inclusion criteria were patients on regular 
dialysis,  with  CRF  caused  by  various  forms  of 

glomerulonephritis. Exclusion criteria were CRF 
caused by congenital abnormalities such as renal 
hypoplasia, dysplasia and/or obstructive uropathy, 
CRF related to metabolic disorders (cystinosis, 
hyperoxaluria) and CRF resulted from inherited 
disorders (Alport. syndrome, polycystic kidney 
disease). Twenty age- and sex- matched apparently 
healthy children were included as control group. All 
children included in the study were subjected to 
complete  history taking,  thorough  clinical 
examination and routine laboratory investigations as 
blood urea, serum createnine, serum alkaline 
phosphatase, CBC and CRP. 

The  patients  and  control  groups were 
investigated for the frequency of CD39 and CD73 T 
lymphocytes  using  flowcytometry.  C-Reactive 
protein (CRP) was performed for patients group by 
using Teco diagnostics (latex slide test) 
Methodology: 

Venous   samples   were   taken   in   the   plain 
vacutainers for C-reactive protein and sterile EDTA 
vacutainers for immunophenotyping. 
Immunophenotyping: 

We  used  one  test  tube  for  each  sample  (20 
patients  tubes  and  20  control  tubes).  Each  tube 
contain 20 microliteres of conjugated flurescine 
isothiocynate (FITIC) labeled CD39 monoclonal 
antibodies  and 20 microliteres  conjugated 
phycoerythrin (PE) labeled CD73 monoclonal 
antibodies 100 microliteres of the test samples was 
add to each tube, vortex the tubes gently. 

The tubes were incubated 20 minutes at room 
temperature in the dark, then add 1 mL of fix and 
lyse mixture, vortex the tubes immediately for one 
second and incubated again for 10 minutes in the 
dark at room temperature centrifugation of tubes at 
low speed for 5 minutes followed by aspiration of 
supernatant and resuspension  of pellet  in residual 
fluid. 2 mL of phosphate buffer saline was add to 
each tube, the suspension  was  centrifuged  at low 
speed. The supernatant was discarded, then the 
residual suspension were passed through the flow- 
cytometer. 

For analysis, gats were set around lymphocytes 
on the bases of the forward and side scatter profile. 
 
3. Results 

Twenty children with chronic renal failure, on 
regular hemo-dialysis and twenty apparently healthy 
children were included in our study. To assess the 
expression  pattern  of   CD39/CD73  on T 
lymphocytes during renal failure, we compared the 
expression of both phenotypes in patients group and 
control group. Table and figure (1) show highly 
statistically   significant  decrease  in  patients 
compared  to  control  group  regarding  CD39  and 
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Parameters CD39% CD73% 
R P R P

Urea( mg/dL) -0.543* 0.01 -0.708** <0.001
Serum creatinine(mg/dL) 0.579 20 -0.552* <0.012  CD39% CD73% 

R P R P
Alkaline 
phosphatase (u/l) -0.115 0.630 

 
-0.441* 

 
< 0.05

CRP (mg/dl) -0.801** <0.001 -0.429* < 0.05
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CD73   T   lymphocytes   (P<0.001,  P    <0.002, 
respectively). 

In order to detect the influence of CD39 and 
CD73 T lymphocytes on renal function, correlation 
study between the two parameters was performed. 

As shown in Table (2) and figures (2, 3), both 
phenotypes (CD39 andCD73) were negatively 
correlated to blood urea (P <0.01, P P <0.001, 
respectively). 

Also, figure (4) show statistically significant 
negative correlation between CD73 T lymphocytes 
and serum createnine (P <0.012). 

To evaluate  the  role  CD39/CD73 in 
inflammatory  pathogenesis  of  renal  failure, 
correlation study between both phenotypes and C- 
reactive protein (CRP) as inflammatory marker was 
performed. 

Table (3) and figure (5) show statistically 
significant  negative  correlation  between  the 
percentages of both CD39, CD73 T lymphocytes 
and CRP values (P <0.001, P <0.05, respectively). 

The  relation  between  CD39, CD73 T 
lymphocytes  and  serum  alkaline phsophatase  was 
studied. Table (3) shows statistically significant 
negative correlation between CD73 T lymphocytes 
and serum alkaline phosphatase, whereas no 
correlation   between   CD39   T   lymphocytes   and 
serum alkaline phosphate (P <0.05, P = 0.630, 
respectively). 

In summary, the comparison between the two 
studied   groups    showed  a   highly   statistically 
significant decrease regarding to CD39 and CD73 in 
patients compared to controls. 

There was  a  statistically  significant  negative 
correlation between CD39 and urea. Also there was 
a  statistically  significant  negative  correlation 
between CD73 and S. createnine and a highly 
statistically significant negative correlation between 
CD73 and urea. 

There  was  a  highly  statistically  significant 
negative correlation between both CD39 and CD73 
T lymphocytes and CRP. 

 
Table (1) and figure (1): Comparison between the studied groups regarding CD39% and CD73%. 

 

 
Parameters 

Groups Independent t-test 
Patients Control T 

 

p-value Mean ±SD Mean ± SD
CD39% 5.44 ±1.90 16.20 ±1.62 -15.283 <0.001
CD73% 9.74 ±2.95 18.66 ±1.13 -9.160 <0.002

 
 
 

patie nts  Control 
 
 
 

2 0 
 

1 0 
 

0 
CD39 CD73 

Control 

patients 

 

 
 

Table 2: Correlation between CD39% and CD73% 
with blood urea and Serum creatinine 

 
 
 
 
*. Correlation is significant at the 0.05 level (2- tailed). 
**. Correlation is significant at the 0.001 level (2- tailed). 

Figure 2: Correlation between CD39 and urea 
 
Table  3: Correlation between CD39% and CD73% 
with alkaline Phosphatase and C-reactive protein 
(CRP) 
 
 
 
 
 
*. Correlation is significant at the 0.05 level (2- 
tailed). 
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Figure 3: Correlation between CD73 and urea 

 

 

 
 

Figure 4: Correlation between CD73 and S. create 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Correlation between CD39 and CRP 

 
 
4. Discussion 

Cells  with  anti-inflammatory  and  immuno- 
suppressive functions raise particular interest in 
renal impairment because of their potential role in 
determination  of disease course  and  their 
prospective  use  in  therapy. CD39  and  CD73  T 

lymphocytes are believed to be one of the immuno- 
suppressive  cells,  contradictory  reports  are, 
however, available  describing their  frequency and 
function  during  ischemic  diseases  (Allam  et  al., 
2009). 

CD39 and CD73 molecules are members of 
ectonucleotidases family, it has been reported that 
both   phenotypes   are   expressed   on  human  and 
murine   T lymphocytes.  In particular,  these 
molecules suppress T lymphocytes functions and 
control  inappropriate   or exaggerated  immune 
response (Nicolova et al., 2011). 

Also,  CD39 molecule  in  concert  with CD73 
molecule generate adenosine which is important to 
balance between activation and regulation of 
immuno-inflammatory cascade ( Kasper et al., 2007 
and Cekic., 2012). 

Many experimental studies have demonstrated 
the anti-inflammatory role of CD39/CD73 pathway 
in murine model (Blume et al., 2012). 

In vitro tissue culture studies revealed that the 
lack of CD39/CD73 pathway is likely to predispose 
to increased inflammatory activity via disruption of 
cytokines expression and dysregulation of cell 
adhesion molecules cascade (Bell et al., 2010,Libra 
et al., 2011 and Zhang et al., 2011). 

The  in  vivo  studies  on  human  CD39/CD73 
axis are  scarce and  contradictory (Bonner  et  al., 
2010  ). Therefore,  our  study aimed to define the 
expressive pattern of both phenotypes on circulating 
lymphocytes. Also, to assess the role of CD39/CD73 
pathway in the immuno- inflammatory pathogenesis 
of renal impairment. 

In the present study, we noted the down- 
modulation  of CD39 in tandem with CD73.These 
findings  may be  due  to  deficiency of  CD39  and 
subsequent  accumulation  of  ATP  which  exhibits 
feed forward inhibition of CD73 (Robson,(2012). 

On  comparing  the  frequency  of  CD39  and 
CD73 T lymphocytes in patient group and control 
group, we observed that T lymphocytes of patients 
group displayed lower expression of both CD39 and 
CD73 molecules as matched to control group. These 
observations were in agreement with Blume et al. 
(2012), who demonstrated  that  CD39/CD73 
deficiency exhibit glommerular injury and renal 
impairment. 

Interestingly, Romio et al. (2011) have 
suggested the trafficking of murine circulating T 
lymphocytes  into lymphoid tissues  during 
inflammation. 

Moreover, it was demonstrated that CD73 
deficiency is associated with pro-inflammatory 
phenotype of the vasculature; increased attachment 
of lymphocytes to the endothelium  and  enhanced 
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expression of cell adhesion molecules (Zernecke et 
al.,2005 and Lecka et al., 2010). 

Our   results   showed   significant   negative 
correlation between the percentages of both 
phenotypes and blood urea; also, CD73 was 
negatively correlated to serum createnine. These 
finding  confirmed that CD39/CD73  deficiency 
can impact renal function. 

In consistent with our findings, Grenz et al. 
(2008) showed deterioration of renal 
hemodynamics  including   serum   createnine  and 
blood urea in CD73 deficient mice. Also, Shirley et 
al.  (2009) suggested that  deficiency   of 
ectonucleotidase,  CD39 impacts nephropathy and 
renal impairment in murine model. 

As regard, the role of CD39/CD73 pathway in 
inflammatory pathogenesis of renal failure, our 
finding proved  significant  negative  relation 
between both phenotypes and CRP as inflammatory 
marker.  Melbourne  et  al.  (2012)  suggested  the 
anti-inflammatory   role  of AMP  derived 
ectonucleotidases   in  ischemic   induced  renal 
impairment.  

Also, the nephropathology of CD73 null 
mutant mice revealed marked tubulonephritis and 
glomerulonephritis (Grenzi et al., 2008). 

In addition, in vitro studies found that the lack 
of adenosine derived ectonucleotidases pathway 
enhance release of inflammatory cytokines and 
chemokines  by  T  lymphocytes  (Romio  et  al., 
2011and Bonner et al., 2012). 

In another inflammatory disorder model, Ham 
and Rees (2008), supported the hypothesis that 
CD39/CD73 which metabolize pro-inflammatory 
and  pro-coagulant  nucleotides  into  anti- 
inflammatory adenosine might have fundamental 
role in the pathophysiology of inflammatory 
disorders. 

The association between deficiency of CD73 
and   activation   of   inflammatory   process   was 
reported by Bell et al. (2010). 

Similar to the previous experimental models, 
we demonstrated significant negative correlation 
between the proportion of patients CD73 T 
lymphocytes and the mean value of serum alkaline 
phosphotase. Hilarie et al. (2011) proposed the link 
between down modulation of CD73 and increased 
alkaline phosphatase level in mutant mice. 

Our data were similar to the previous findings 
by Bell et al.( 2010) and Robson et al.( 2011),who 
clarified the association between CD39 and CD73 
deficiency and developing renal impairment. 
Also,they confirmed the protective immuno- 
modulatory role  of ectonucleotidases  during 
ischemic renal injury. 

We concluded that the down modulation of 
CD39 and  CD73    molecules  by   patients T 
lymphocytes may predispose to ischemic nephritis 
and subsequent renal impairment via dysregulation 
of trafficking inflammatory mechanism.  Also,  the 
significant relation between the deficiency of both 
phenotypes and CRP may support the notion that the 
pathway is able to modulate inflammatory process 
via degradation of proinflammatory ATP as well as 
production of AMP and adenosine, Our results 
confirmed the association between the deficiency of 
the   two   molecules   and   deterioration   of   renal 
function. 

In fact, the ectonucleotidases therapy might be 
promising in the future for nephroprotection during 
kidney inflammation. 

Of note, our study was limited to circulating 
lymphocytes while, the CD39 and CD73 molecules 
were also expressed by secondary lymphoid organs. 
Thus, further  future  studies on tissue 
ectonucleotidases are recommended. 
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Abstract: Vinegar is a traditional remedy for aliments including diabetes. This study was conducted to investigate 
the effects of different types of vinegar (sugarcane, apple, grape, coconut, artificial and palm vinegar) on serum 
Biochemical and Histopathological of pancreas and stomach of diabetic rats for 6 weeks at 15% concentration. The 
results indicated that, all of vinegar caused significant decrease P< 0.05 in glucose, TC , LDL-c and significant 
increase in HDL cholesterol. Apple vinegar was the most effective to decrease glucose, TC and LDL-c followed by 
grape, sugarcane, coconut, artificial and palm vinegar. Apple vinegar contained the higher concentration of organic 
acid and phenolic compound compared to other vinegar. Apple vinegar and grape vinegar were the most effective to 
decrease liver and kidney function. Administrating 15% vinegar with diet for 6 weeks decrease the food intake and 
feed efficiency ratio compared to control group. Moreover, administration different types of vinegar showed that no 
histopathological change in stomach and has protected effect of pancreas from undesirable change in B cells. In 
conclusion, using the different types of vinegar with diet for 6 weeks have beneficial effects on diabetic rats and have 
hypocholesterolemic effect. The vinegar did not effect on stomach histopathological structure and have protective 
effect of pancreas from damage.  
[Sahar S.A. Soltan and Manal M. E. M. Shehata. Antidiabetic and Hypocholesrolemic effect of Different Types of 
Vinegar in Rats. Life Sci J 2012;9(4):2141-2151] (ISSN: 1097-8135). http://www.lifesciencesite.com. 319 

 
Keywords: Diabetes mellitus, Apple vinegar, Grape vinegar, Coconut vinegar, Organic acid in vinegar, 

Histopathology of pancreas and stomach. 
 
1. Introduction 

Diabetes mellitus has been defined as a chronic 
disease with persistently elevated blood glucose 
concentration (Greenbaun and Harrison, 2008). It is a 
major and growing public health problem throughout 
the world. Diabetes is the most common endocrine 
disorder and by the year 2010, it is estimated that more 
than 200 million people worldwide will have diabetes 
mellitus and 300 million will subsequently have the 
disease by 2025 (Wild et al., 2004 and Hamden et al., 
2011. Diabetes is the sixth most important cause of 
disability burden in Egypt (NICHP, 2004). Over the 
last century changes in human behavior and lifestyle 
have resulted in a dramatic increase in the incidence of 
diabetes in the world (Kaushik et al., 2010). The 
burden of the disease is increasing both for the 
progressive aging of population and for the worsening 
of lifestyle (Zimmet, 2000). Dietary and lifestyle 
factors play an important role not only in the etiology 
but also in the management of diabetic patients. In 
addition to the drug treatment, simple and inexpensive 
diet strategies should aid in achieving and maintaining 
optimal control of diabetes and diabetic complication 
(Xuemei et al., 2012). 

Vinegar is a liquid product from fermentation of 
carbohydrate. It has been made and used dating from 
around 300 BC and is an important element in Asian, 
European, Western and other traditional cuisines of the 

world. Vinegar has been used for various foods for 
preservation and often used for flavoring food and 
pickling. Moreover, diluted unpolished rice vinegar 
has been drunk as a health food in Japan and its 
antioxidant activity has been reported (Nishidai et al., 
2000; Shimoji et al., 2002). 

Many medicinal components that are good for 
health have been reported in natural vinegar, such as 
carbohydrates (Johnston et al., 2004 and Leeman et 
al., 2005), organic acid (acetic, formic, lactic, malic, 
citric, succinic and tartaric), alcohols and amino acids 
and peptides (Cocchia et al., 2006; Fushimi et al., 
2006), vitamins, mineral salts, amino acids, 
polyphenolic compounds (e.g., Gallic acid, catechin, 
caffeic, ferulic acid)( Morales et al., 2002; Natera et 
al., 2003). Traditional vinegar is produced from 
regional foods according to well- established customs. 
The balsamic vinegar of Modena, Italy is made from 
the local white Trebbiano grapes. Traditional rice wine 
vinegar is produced in Asia, coconut and cane vinegar 
is common in India and Philippines and date vinegars 
are popular in the Middle East. Some scientific 
investigation clearly benefits of vinegar such as: 
antimicrobial properties (Vijayakumar and Wolf- 
Hall.,2002; Sengun and Karapinar.,2005),prevent 
inflammation and hypertension (Murooka and 
Yamshita, 2008), lower serum cholesterol (Fushimi et 
al., 2006), treatment of ear infection (otitis external, 
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otitis media) (Aminifarshidmehr, 1996; Jung et al., 
2002), treating mal fungus and warts (Takano- Lee et 
al., 2004), reduction in systolic blood pressure (Kondo 
et al., 2000), enhanced calcium absorption and 
retention (Kishi et al., 1999), decrease the glycemic 
index of carbohydrate food for people with and 
without diabetes (Sugiyama et al., 2003; Johnston et 
al., 2004). Antiglycemic effects of vinegar have been 
known for more than a century and have been 
demonstrated in animal as well as human studies 
(Salbe et al., 2009). So that the objective of this work 
was to investigate the antidiabetic effects and 
hypocholestrolemic effect of different types of vinegar 
(sugarcane, apple, grape, coconut, artificial and palm 
vinegar) in rats. 

 
2. Materials and Methods 
Materials 

Fructose sugar was purchased from Sigma-
Aldrich, St., and Louis, Mo, USA. Natural sugar 
vinegar (Sugarcane vinegar, 6% acetic acid), Natural 
apple vinegar (6 % acetic acid), Natural grape vinegar 
(6%), Coconut vinegar (6% acetic acid), artificial 
vinegar (6% acetic acid) and Palm vinegar (6% acetic 
acid) were purchased from local market Cairo, Egypt. 
Kits for blood analysis were purchased from 
Biodiagnostic 29 Tahreer St., Dokki, Giza, Egypt. 

 
Methods 
HPLC analysis of organic acids in different types of 
vinegar 

Organic acids of different types of vinegar were 
determined by a HPLC according to the method by 
Zbigniew et al., 1991. 1ml of each sample was diluted 
by 10 ml water and take 35 µl for injection into HPLC 
Hewllet Packard (series 1050) equipped with auto 
sampling injector, solvent degasser, ultraviolet (UV) 
detector set at 210 nm and quaternary HP pump (series 
1100). Packed column Hypesil BDS- C18, 4.0 x 250 
mm was used to separate organic acid. The column 
temperature was maintained at 55°C, at flow rate 
1ml/min. Organic acid standard from Sigma Co. were 
dissolved in a mobile phase (phosphoric acid) and 
injected into HPLC. Retention time and peak area 
were used to calculation of organic acids concentration 
by data analysis of Hewllet Packard software. 
 
HPLC analysis of phenolic compound in different 
types of vinegar 

Phenolic compound in different types of vinegar 
were determined by HPLC according to the method of 
Coupy et al., 1999. 1ml of sample was diluted by 10 
ml water and take 100µl for injection into HPLC 
Hewllet Packard (series 1050) equipped with auto 
sampling injector, solvent degasser, ultraviolet 
detector set at 280 nm and quaternary HP pump series 

1100) . Packed column Hypesil BDS- C18, 4.0 x 250 
mm was used to separation phenolic compound. The 
column temperature was maintained at 35 °C. Gradient 
separation was carried out with methanol and 
acetonitrile as a mobile phase at flow rate of 1 ml/min. 
phenolic acid standard from sigma Co. were dissolved 
in mobile phase and injected into HPLC. Retention 
time and peak area were used to calculation of 
phenolic compounds concentration by data analysis of 
Hewllet Packard software, Germany. 
Animals and treatment 

 Normal forty eight male albino rats weighing 80-
100 grams were used for the study. They obtained 
from animal house of El-Salam Farm, Giza, Egypt. 
The animal housed individually in stainless steal cages 
under controlled condition at constant temperature (22 
°C) and lighting (12 h. light- dark cycle) and given 
free access to food and water at all times. The rats 
were divided randomly into eight groups, six rats each 
and were fed on the following diets for six weeks: 
Group1: Rats were fed on standard diet as served as 

normal control (negative control group). Standard 
diet was prepared according to Reeves et al., 1993. 
It contained 14% casein, 5% cellulose, 3.5% 
mineral mixture, 1% vitamin mixture, 0.25% 
choline, 0.3% Dl-methionine, 5% oil and 65% 
starch. 

Group2: Rats were fed fructose rich diet (66% 
fructose) as diabetic group (positive control group). 
Fructose diet was prepared according to Yador et 
al., 2004; Veerapur et al., 2010.  

Group 3: Rats were fed on fructose rich diet +15% 
natural sugarcane vinegar 

Group 4: Rats were fed on fructose rich diet + 15% 
natural apple vinegar  

Group 5: Rats were fed on fructose rich diet + 15% 
natural grape vinegar 

Group 6: Rats were fed on fructose rich diet + 15% 
natural coconut vinegar 

Group 7: Rats were fed on fructose rich diet + 15% 
artificial vinegar 

Group 8: Rats were fed on fructose rich diet + 15% 
Palm vinegar 

Each rat has been weighted at the beginning and 
the end of experimental and food intake was daily 
recorded. At the end of experimental period (six 
weeks), rats were sacrificed after overnight fasting. 
The blood of each rat was collected in two tubes. The 
first tub was containing sodium fluoride to preserve 
glucose (to determination of glucose). The blood in the 
second tube was centrifuged at 3000 rpm for 20 
minutes to obtain the serum, which is kept at -20 °C 
until analysis. 
Chemical analysis 
A- Serum glucose was determined according to 

Trinder, 1969 
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B- Lipid Profiles 
Serum total cholesterol (TC), LDL-c, HDL-c and 

Triacylglycerol (TG) were measured by enzymatic 
method using commercial kits according to 
Richmond, 1973, Burstein et al., 1970, Wieland 
and Seidel, 1983, Jacobs and Vandermark, 1960. 

C -Kidney function 
   Serum creatinine and serum Urea were determined 

according to Larson, 1972; Patton and Crouch, 
1977 

D- Liver enzyme 
   ALT and AST were determined by the method of 

Reitman and Frankal, 1957. 
E- Antioxidant enzyme in liver 
   Glutathione in liver was determined according to the 

method by Beulter et al., 1963. 
F- Hemoglobin concentration was performed using a 

UDI- HMI automatic hematology analyzer 
(France). 

 
Histopathological assessment 

At necropsy, stomach and pancreas were fixed in 
10% buffered formalin until analysis. Tissue of 
stomach and pancreas were routinely processed for 
paraffin embedding and sections were prepared and 
stained with hematoxylin and eosin (using light 
microscopy). Histopathological assessment was 
performed on all tissues of control group and treatment 
 
Statistical analysis 

Analysis of the data was of preventative variable 
in the form mean ±SD by SPSS version 17.0 according 
to Snedecoer and Cochran, 1967. 

 
3. Results and Discussion 

Data in Table (1) revealed that all of samples 
vinegar was contained acetic acid and oxalic acid. 
Acetic acid and succinic acid was major organic acid 
in sugarcane, apple and grape vinegar. Oxalic, citric, 
formic, ascorbic, acetic, succinic and malic acid could 
be found in apple vinegar. These results are agreement 
with Shahidi et al., 2008 indicated that acetic, citric, 
malic, lactic, succinic, tartaric and fumaric acid could 
be found in fruit vinegar including apple and grape. 
Giumanin et al., 2001 found that apple vinegar 
contained succinic, malic, glutaric, lactic, citric and 
tartaric acid. Nevertheless, lactic, glutaric and tartaric 
acids could not be detected in our apple vinegar. 
Organic acid in fruit vinegar might source from 
original material and be generated during fermentation 
process (Shahidi et al., 2008). Artificial vinegar and 
palm vinegar contained acetic acid and oxalic acid 
only. Other organic acid could not be detected. 
Meanwhile, oxalic, formic, ascorbic and acetic acids 
could be found in coconut vinegar. Ascorbic acid 

could be found only in sugarcane, apple, grape and 
coconut. 

Data in table (2) illustrated that the higher 
concentration of catechin was detectable in apple 
vinegar (13.24mg/100ml) followed by grape vinegar 
(9.21mg/100ml), coconut vinegar and sugarcane 
vinegar (0.43 and 0.21mg/100ml). Meanwhile, it is not 
detectable in artificial and palm vinegar. Pyrogallol 
was only identified and major compound in apple 
vinegar (37.05mg/100ml). Higher concentration of 
Salycillic was observed in artificial vinegar 
(13.25mg/100ml) followed by palm vinegar 
(8.50mg/100ml), grape vinegar (3.13mg/100ml), apple 
vinegar (1.52mg/100ml), and coconut vinegar 
(0.21mg/100ml). Different in phenolic compounds 
may be due to different source of fruit used to produce 
vinegar. Phenolic compounds have been shown to 
good markers of the quality and origin of vinegar 
(Galvez et al., 1995). 

The serum blood glucose concentration elevated 
from 134.0±4.94 mg/dl of control group to 
187.53±4.75 mg/dl of diabetic group rats (Fig 1). 
Vinegar reduced glucose concentration, rate of 
decrease was 28.59%, 30.48%, 29.15%, 28.45%, 
25.38% and 26.46% of sugarcane, apple, grape, 
coconut, artificial and palm vinegars respectively. All 
of types vinegar showed that significant decrease of 
glucose compared to the diabetic group. Apple, grape 
and sugarcane vinegar were the most effective 
decrease of glucose. This could be due to possibility 
the active ingredient in vinegar (acetic acid and 
organic acid) to enhanced secretion of insulin from 
beta cell. The higher effective of apple, grape and 
sugarcane vinegar may be they contained more organic 
acid than other types of vinegar. It is not known how 
vinegar alters blood glucose concentration, but several 
mechanisms have been proposed. Acetic acid in 
vinegar may interfere with digestion of starch 
molecules there by reducing the amount of glucose 
absorbed into the blood stream after meal (Ogawa et 
al., 2000). Other suggest that vinegar slows the rate of 
gastric emptying and thus delays carbohydrate 
absorption and improves satiety (O'Keefe et al., 2008), 
and or acetic acid enhances uptake of glucose from the 
blood stream into tissues thereby keeping blood 
glucose concentration (Fushimi et al., 2001).Other 
investigation for human found that 10 grams with a 
meal was the most effective dose to lower blood 
glucose levels (Johnston et al., 2010). Also the 
consumption of apple cider vinegar slowed the rise of 
blood sugar after the high carbohydrate vinegar 
breakfast (Johnston et al., 2004). 

Data in Table (3) revealed that there are no 
significant differences in initial body weight P< 0.05 
of eight groups. While different types of vinegar 
administrated for 6 weeks demonstrated decreased in 
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body weight gain compared to the control group. Since 
the decrease in body weight gain was non significant 
between diabetic group and treatment vinegar groups. 
Acetic acid was considered to be the active ingredient 
in vinegar that effected reduction body fat and body 
weight gain (Kondo et al., 2009). These results are in 
agreement with (Moon et al., 2010) who reported that 
there were no significant difference in weight gain 
among mice groups intake different diet with 
persimmon – vinegar. Another investigator examined 
the effect daily vinegar ingestion on body weight of 
human, he found that the health adults ingested 2 
tables spoons of apple cider vinegar (1 g acetic acid) 
twice daily for 4 week (Johnston, 2006) lead to body 
loss an average of 1.6 pound where the control subject 
gained 0.6 pound. Data in the same Table illustrated 
that there are significant decrease P<0.05 in food 
intake and feed efficiency ratio of all groups were 
administrated of vinegar compared to the control 
group. Meanwhile, no significant difference was 
observed between diabetic group and other groups 
were intake different types of vinegar. Decrease of 
food intake may be due to decrease appetite of food 
because a strong acidic taste and pungent smell of 
vinegar .These results are in line with the results by 
Moon et al., 2010 reported that there were no 
significant different in feed consumption among all the 
vinegar administrated groups. 

Table (4) illustrated that the effect of different 
types of vinegar on weight of organs. There are no 
significant change in weight of organs for all rats was 
administrated different types of vinegar. 

Serum lipid profiles are shown in Table (5). 
Serum TC and LDL-c concentration significantly 
decreased P< 0.05 in all types of vinegar administrated 
groups. Apple, grape, sugarcane and coconut vinegar 
revealed reduction of TC and LDL-c more than 
artificial and palm vinegar. These results may be due 
to the apple, grape, sugarcane and coconut were 
contained ascorbic acid (20.05%, 10.23, 2.33 and 0.34 
mg/100ml) respectively behind acetic acid. McRac, 
2008 reported that the supplementation with ascorbic 
acid lower serum low density lipoprotein and total 
cholesterol. These data may be due to the acetic acid 
(active component in vinegar) reduced serum 
cholesterol via the inhibition of hepatic lipogenesis 
and the promotion of fecal bile acid excretion. Acetic 
acid is converted to acetate in vitro, and acetate 
metabolism by tissues activates AMPK which play a 
key role in lipid homeostasis which may explain the 
lipid lowering effects of ingested acetic acid in animals 
(Yamashita et al., 2007). While HDL-c concentration 
showed significantly increase compared to the diabetic 
group, but there was no significant difference seen 
among the vinegar administrated groups. Improved in 
lipid profiles by vinegar were also observed in another 

study with rats. Fushimi et al., 2006 reported that 
serum TC decreased when 0.3% (w/w) acetic acid was 
administrated for 19 days routine diet containing 1% 
cholesterol. Moon et al., 2010 have reported similar 
finding that a persimmon- vinegar decease serum TC 
concentration in mice. Shishehbor et al., 2008 reported 
that apple cider vinegar improved the serum lipid 
profile in normal and diabetic rats by decreasing serum 
LDL, TG and increasing serum HDL. TG in the same 
Table revealed that increase in diabetic group 
60.10±5.91 compared to the control group 40.37±7.45, 
but there was no significant difference seen among the 
vinegar administrated groups. These results not on line 
with Fushimi et al., 2006 who reported that the vinegar 
decrease TG.  

Effect of administration of vinegar on liver 
function and kidney function are shown in Table (6). 
ALT and AST increased in diabetic group (48.30±2.67 
and 49.07±1.43) compared to the control group 
(30.60±2.37 and 30.57±6.6) respectively. 
Administration of vinegar was decrease liver function 
when compared to the diabetic group. The best results 
of ALT and AST was observed in apple vinegar and 
grape vinegar (rate of decrease was (52.23%, 26.77% 
and 50.94% and 49.86%). Also, creatinine and urea 
increased in diabetic group (3.97±1.0 and 23.73±2.16) 
when compared to the control group (1.67±0.44 and 
19.87±1.42) respectively. Vinegar administrations lead 
to significant decrease in creatinine and urea P< 0.05 
of all treatment when compared to the diabetic group. 
The apple vinegar was the most efficiency in kidney 
function. This results may be due to apple vinegar 
have high levels from phenolic compounds specifically 
catechin and pyrogallol, which prevent kidney from 
destroyed induced by diabetic disease. Pitchai and 
Manikkam, 2011 reported that the administration 
catechin lowered urea and creatinine in diabetic rat. 
Our results disagreement with Kondo et al., 2009 who 
reported that there are no significant change in 
measurements of liver function (AST and ALT) or 
kidney function of two doses of apple vinegar. Data in 
the same Table showed that there are no significant 
differences between control, diabetic, sugarcane 
vinegar and apple vinegar groups in hemoglobin 
concentration. Meanwhile, grape vinegar group, 
coconut vinegar group, artificial vinegar group and 
palm vinegar group showed that significant decrease 
P< 0.05 in hemoglobin concentration compared to the 
diabetic group. Data in (Fig 2) showed that significant 
decrease of glutathione in diabetic group, coconut 
vinegar group, palm vinegar group (3.19±0.52 mM/L) 

bc , (3.0±0.72)c and (3.20±0.10)bc compared to the 
control group (4.95±0.65)a. Decrease of glutathione in 
diabetic group may be due to increase in lipid 
oxidation in fructose induced diabetic rats 
(Suwamaphat et al., 2010). Decrease in glutathione of 
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coconut vinegar group and palm vinegar group may be 
due to increase in catabolism of fructose caused the 
reduction of total glutathione levels (Oda et al., 1994 
and Reddy et al., 2009). Meanwhile, there are no 
significant difference between other vinegar groups 
and control group. 

 
Histopathological Assessment 
Pancreas 

Microscopically, pancreas of rat from group 1 
(control group) revealed no histopathological changes 
(Fig 3). Meanwhile, pancreas of rats from group 2 
(diabetic group) showed atrophy of islets of 
langerhan’s and hyperplasia of ß cells of islets of 
langerhan’s (Fig 4). This result agreement with 
Riccillo et al., 2012 and Verma et al., 2012 reported 
that the type-2 diabetic induce markedly abnormal 
change in rat islets. Also, Balamurugan and 
Ignacimuthu ,̀ 2011 found that small atrophies islets 
cells in diabetic control, whereas rats from groups 3 to 

7 showed no histopathological changes (Figs 5 - 9). 
Moreover some section from group 8 rats was fed on 
palm vinegar revealed slight hyperplasia of ß cells of 
islets of langerhan’s (Fig 10). These results are on line 
with Xuemei, et al., 2012 reported that vinegar 
improved pancreatic ß cell deficit in STZ- induced 
diabetic in rats.  

 
Stomach 

Microscopically, stomach of rats from group 1 
(control group) and diabetic group (group2) revealed 
no histopathological changes (Figs 11 and 12). 
Meanwhile, stomach of the rats from group 3 fed on 
15% sugarcane vinegar showed few sub mucosal 
inflammatory cells infiltration (Fig 13). However, 
stomach of rats from group 4, 5, 6, 7 and 8 revealed no 
histopathological changes (Figs 14 - 18). These data 
suggest the vinegar intake at 15% concentration did 
not effect on stomach tissues.  

 
Table (1): HPLC analysis of organic acids in different types of vinegar 

Organic 
acids  

                       Types of vinegar  
Sugarcane 
mg/100ml 

Apple 
mg/100ml  

Grape 
mg/100ml  

Coconut 
mg/100ml  

Artificial 
g/100ml  

Palm 
mg/100ml  

 
Oxalic 

 
47.65 

 
12.47 

 
23.82 

 
2.40 

 
1.13 

 
5.41 

Citric 
 
Formic 

54.97 
 
- 

95.70 
 
96.85 

19.70 
 
- 

- 
 
10.80 

- 
 
- 

- 
 
- 

Acetic 6380.32 6499.33 7336.27 8816.95 7210.37 7807.99 
Ascorbic 20.05 10.23 2.33 0.34 - - 
Succinic 133.94 202.77 133.53 - - - 
Malic - 5.58 2.35 - - - 

 
Table (2): HPLC analysis of phenolic compounds in different types of vinegar 
Phenolic 
compounds 

                         Types of vinegar  
Sugarcane 
mg/100ml 

Apple 
mg/100ml  

Grape 
mg/100ml 

Coconut 
mg/100ml  

Artificial 
mg/100ml 

Palm 
mg/100ml 

 
Gallic 

 
0.03 

 
- 

 
- 

 
0.03 

 
- 

 
0.02 

Catechin 
Ferulic 

0.21 
0.01 

13.24 
- 

9.21 
- 

0.43 
0.01 

- 
0.03 

- 
0.02 

Benzoic 0.36 - - 0.36 - - 
Pyrogallol - 37.05 - - - - 
Protocatechuic - 1.48 - - - - 
Catechol 
 Vanillic 
P-Coumaric 
Salycilic 
Chlorogenic 
Caffeic 
Caffien 
Coumarin 

- 
- 
- 
- 
- 
- 
- 
- 

1.08 
0.52 
0.24 
1.52 
- 
- 
- 
- 

- 
0.73 
- 
3.13 
2.16 
0.70 
0.50 
- 

- 
- 
- 
0.21 
- 
0.01 
- 
- 

- 
- 
- 
13.25 
- 
- 
- 
0.46 

- 
- 
- 
8.50 
- 
0.01 
- 
0.29 

 
 



Life Science Journal 2012;9(4)                                    http://www.lifesciencesite.com 

 2146 

Table (3): Effect of different types of vinegar on body weight, food intake and feed efficiency 
 Groups  
 
 

IBW* (gm) 
Mean ±SD 
 

FBW° (gm) 
 Mean ±SD 
 

BWG‡ (gm)  
Mean ±SD  
 

Food intake 
 daily 
Means ±SD 

Feed 
efficiency ratio 
(FER)  
Means ±SD  

1- Control 84.15±3.11a  141.65±16.3a  57.5±17.4a  8.47±0.67a  6.79±1.09a 

2-Datbetic  85.17±1.91a 99.13±4.7b 13.97±5.12b 5.56±1.3bc 2.64±2.09b 

3-Sugarcane vinegar  83.53 ±1.61a 102.67±7.05b 19.13±6.50b 4.73±0.66c 4.13±1.55b 

4- Apple vinegar 83.0±3.12a 104.03±11.30b 21.03±11.37b 5.98±0.61b 3.62±2.06b 

5- Grape vinegar 86.07±3.6a 104.22±5.97b 18.20±6.67b 5.27±0.32bc 3.89±0.97b 

6- coconut vinegar 85.86±4.03a 104.57±9.03b 18.70±9.90b 5.82±0.21bc 3.24±1.81b 

7- Artificial vinegar 84.63±1.73a 101.10±16.47b 18.77±13.57b 5.95±1.2b 3.23±2.20b 

8- Palm vinegar 84.0±2.12a  97.97±3.19b  13.97±5.12b 6.23±1.2b  2.25±0.81b 

Initial body weight* Final body weight°, Body weight gain‡ 
 
Table (4): Effect of different types of vinegar on weight of organs 
Group Weight 

of Heart 
g/kg 

Weight of 
Liver 
g/kg 

Weight 
of Kidney 
g/kg 

Weight of  
Spleen 
g/kg 

1- Control 0.366 ± 5.16a 4.80± 0.32a 0.767±5.16a. 0.267±0.02a 

2-Diabetic  0.366 ±5.16a 4.53 ±0.65a 0.733±5.16a 0.233±0.02a 

3- Sugarcane vinegar 0.400 ± 0.0a 4.30±0.98a 0.733±1.37a 0.267±0.02a 

4- Apple vinegar 0.367± 0.15a 5.10± 0.62a 0.767±5.16a 0.233±0.02a 

5- Grape vinegar 0.367±0.10 a 4.30±1.03a 0.700±0.0a 0.267±0.02a 

6- Coconut vinegar 0.400±8.9a 4.53±0.41a 0.800±8.9a 0.267±0.02a 

7- Artificial vinegar 0.400 ±8.9a 4.833±0.45a 0.762±4.60a 0.233±0.02a 

8- Palm vinegar 0.400 ±0.0a 4.47±0.22a 0.767±5.16a 0.300±0.02a 

 
Table (5): Effect of different types of vinegar on lipid profile  

Group 
 

Total 
Cholesterol 
mg/dl 

Total 
Triacylglycerol 
mg/dl 

HDL 
Cholesterol 
mg/dl 

LDL 
Cholesterol 
mg/dl 

1- Control 200.27 ± 0.95e 40.37± 7.45b 44.83±6.91a. 147.36±8.23d 

2-Diabetic  260.93 ±1.37a 60.10 ±5.91a 35.0±3.34b 213.91±2.04a 

3- Sugarcane vinegar 233.57 ± 12.5cd 55.07±11.09a 44.83±6.20a 177.72±14.8bc 

4- Apple vinegar 220.4 ± 23.5d 52.73± 3.13a 46.67±10.6a 163.19±12.7c 

5- Grape vinegar 225.23±9.48d 53.83±9.7a 46.37±4.60a 167.86±20.9c 

6- Coconut vinegar 242.87±10.8bc 58.97±5.38a 44.03±4.19a 189.82±12.6b 

7- Artificial vinegar 244.47±9.86bc 55.03±9.4a 40.53±4.2ab 191.57±12.9b 

8- Palm vinegar 253.83±9.48ab 53.07±6.59a  34.80±5.41a 207.22±6.11a 

 
Table (6): Effect of different types of vinegar on liver and kidney functions and Hemoglobin  

Group 
 
 

ALT 
 (µl/dl) 
Mean± SD 

AST  
µl/dl) 
Mean± SD 

Creatinine 
mg/dl) 
Mean± SD 

Urea 
mg/dl)   
Mean± SD 

Hemoglobin 
mg/dl 
Mean± SD 

1- Control 30.60±2.37c  30.57±6.6c 1.67±0.44e 19.87±1.42bcd 13.03±0.37abc 

2-Diabetic 48.30±2.67a 49.07±1.43a 3.97±0.10a 23.73±2.16 a 13.57±0.68a 

3- Sugarcane vinegar 37.20±4.43b 33.53±4.72bc 2.65±0.41cd 19.57±0.77cd 13.70±1.08a 

4- Apple vinegar 23.07±2.04c 24.07±4.83d 2.90±0.02bc 17.93±1.65e 13.40±0.70ab 

5- Grape vinegar 35.37±5.48bc 24.60±6.60d 2.97±0.10bc 18.97±1.25de 11.37±0.67c 

6- Coconut vinegar 37.40±3.03b 33.43±3.58bc 3.83±0.49a 20.73±0.52bc 12.13±1.15bcd 

7- Artificial vinegar 39.50±6.35b 38.87±5.23b 3.17±0.42b 20.30±0.72bcd 11.90±1.09 cd 

8- Palm vinegar 38.13±3.10b 23.17±5.09d 2.30±0.47d 21.47± 1.28b 12.47±1.76abcd 
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Fig (1): Effect of different types of vinegar on 
glucose level 
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Fig (2): Effect different types of vinegar on 
glutathione levels 
 
 

 
Fig (3): pancreas of control group (1) showing no 

histopathological Change (X-400)  

  
Fig (4): Pancreas of diabetic rat (group2) showing 

atrophy of Islets and hyperplasia of B cells of 
langerhans (X-400)  

 
Fig (5): Pancreas of rats from group 3 fed sugarcane 

vinegar showing no Histopathological changes 
(X-400) 

 
Fig (6): Pancreas of rats from group 4 fed on apple 

vinegar showing no Histopathological change (X-
400) 

 
Fig (7): Pancreas of rats from group5 fed on grape 

vinegar showing no Histopathological changes 
(X-400) 

 
Fig (8): Pancreas of rats from group 6 fed on coconut 

vinegar showing no Histopathological change (X-
400) 
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Fig (9): Pancreas of rats from group 7 fed On artificial 

vinegar showing no Histopatological changes (X-
400) 

 
Fig (10): Pancreas pf rats from group 8 fed on palm 

vinegar showing slight Hyperplasia of B cells of 
islets of langerhan’s (X-400) 

 

 
Fig (11): Stomach of control group (1) showing no 

histopathological Change (X-400)  

 
Fig (12) Stomach of diabetic rat (group2) showing no 

histopathological Change (X-400) 
 

 

 
Fig (13): Stomach of rats from group 3 fed on 

sugarcane vinegar showing few sub mucosal cells 
infiltration (X-400) 

 
Fig (14): Stomach of rats from group 4 fed on apple 

vinegar showing no Histopathological changes 
(X-400 

 
Fig (15): Stomach of rats from group5 fed on grape 

vinegar showing no histopathological changes 
(X-400) 

 
Fig (16): Stomach of rats from group 6 fed on coconut 

vinegar showing no histopathological change (X-
400) 
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Fig (17): Stomach of rats from group7 Fed on artificial 

vinegar showing no hiatopathological change (X-
400) 

 
Fig (18): Stomach of rats from group 8 fed on palm 

vinegar showing no histopathological changes  
(X-400)   

 
Conclusion 

Vinegar has potential benefits of diabetic rats 
thought decrease glucose concentration and 
cholesterol. Apple vinegar and grape vinegar were 
the more effective to decrease total cholesterol and 
LDL-c than the other types of vinegar. Moreover, 
they were caused increase of HDL-c more than the 
other types of vinegar. Apple vinegar and grape 
vinegar decreased AST, ALT, urea and creatinine 
more than the sugarcane, coconut, artificial and 
palm vinegar. They contained more organic acid 
and phenolic compound than the other vinegar. 
Apple vinegar contained the highest concentration 
of catechin. Pyrogallol, protocatechuic, catechol, p-
coumaric was only detectable in apple vinegar. 
Apple and sugarcane vinegar has no effect on 
hemoglobin concentration. Glutathione was 
decrease in diabetic group, coconut vinegar group 
and palm vinegar group. Apple vinegar followed 
grape, sugarcane, coconut, artificial and apple 
vinegar consider antidiabetic and 
hypocholestrolemic effect in diabetic rat. Different 
type of vinegar has protective effect of pancreas and 
did not effect on stomach with 15% concentration 
for 6 weeks. So that using vinegar has a beneficial 
effect of diabetic disease in rats.  
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Abstract: In Mobile Wireless Sensor Networks (MWSNs), nodes are supplemented with implicit or explicit 

mechanisms that enable these devices to move in space. The packet loss is one of the main challenges that occur due 

to mobility of such networks and it comes in parallel with energy consumption. Moreover, data collection with the 

minimum energy consumption is one of the important issues in wireless sensor networks. In the proposed energy-

efficient approach, for maximizing the network lifetime, we benefit both cluster and tree structures for data 

gathering and we select the most reliable and energy-efficient hops for data forwarding. The simulation results show 

that by using the proposed approach, lifetime, reliability and the throughput of the network will be increased. 
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1. Introduction 

Wireless Sensor Networks (WSNs) consists 

of several sensor enable nodes which are distributed 

in an environment and use batteries as the energy 

resource. These tiny sensor nodes, which consist of 

sensing, data processing, and communicating 

components, result in the idea of sensor networks 

based on the collaborative effort of a large number of 

nodes. Such sensor nodes could be deployed in home, 

military, science, and industry applications such as 

transportation, health care, disaster recovery, warfare, 

security, industrial and building automation, and even 

space exploration. Among a large variety of 

applications, phenomena monitoring is one of the key 

areas in wireless sensor networks and in such 

networks, you can query the physical quantities of the 

environment [1], [2] and [3]. 

In fact, a typical wireless sensor network is 

composed of a large number of sensor nodes, which 

are randomly dispersed over the interested area, 

picking up the signals by all kinds of sensors and the 

data acquiring unit, processing and transmitting them 

to a node which is called sink node. The sink node 

requests sensory information by sending a query 

throughout the sensor field. This query is received at 

sensor nodes (or sources). When the node finds data 

matching the query, the data (or response) is routed 

back to the sink. For example, if the sensors nodes be 

in a tree like structure, the base station roles as the 

root of the tree and each node will have a parent [4], 

[5]. Therefore, the data items can be transmitted hop 

by hop from the leaf nodes to the root. 

In WSN, In-network data aggregation is one 

of the effective approaches that can reduce the 

communication traffic in WSN. Such Schemes can 

decrease wireless communication among nodes by 

reducing redundancy in sensor measurements 

according to an aggregation function. However, the 

extracted data in response to a query is only a 

summary (aggregate) of sensor readings. 

In mobile sensor networks, nodes can self-

propel via springs, wheels, or they can be attached to 

transporters, such as vehicles. Sensors have limited 

energy supply and the sensor network is expected to 

be functional for a long time, so optimizing the 

energy consumption to prolong the network lifetime 

becomes an important issue. Moreover, there is a 

problem of instability of wireless network and high-

fraction of event loss caused by the mobility of 

network nodes around the mobile Fusion node routes 

for data collection. 

In this paper, we propose an energy-efficient 

in-Network data aggregation approach in WSN. The 

proposed approach uses the advantages of both 

cluster based and tree based approaches. In this 

approach, the whole network consists of some 

clusters with the same size. Each node is related to a 

routing sub tree and each sub tree overwhelms a 

cluster and the root node of each sub tree is the head 

node of the related cluster. The energy consumption 

in wireless transmissions is equal to the square of 

distance between two nodes in communication. In the 

proposed approach, all the nodes transmit their data 

to their neighbor instead of their cluster head. 

Therefore, the communication distance is reduced 

and the energy consumption of each node, each 

cluster and the average energy consumption of the 

whole networks is reduced and the network lifetime 

is increased. Furthermore, in the proposed approach, 

the most appropriate parent according to some 

benchmarks will be selected for each node which can 

balance the network load and increase the rate of 

packet delivery. 
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2. Related Works  

There are several approaches which use tree 

structure for collecting and aggregating data. The 

presented approach in [6], with combining Clustering 

and Directed Diffusion Protocol [7], could process, 

collect, and aggregate data of sensor nodes without 

any dependency to the related environment. This 

paper, with presenting a dynamic clustering structure, 

could enable the nodes to join to the nearest head 

cluster while sending data to the gateway node. 

Most of data gathering algorithms focus on 

two key issues .These issues have a network lifetime 

and saving energy on them [8-11, 4]. 

In the TAG (Tiny Aggregation) approach 

[4], each epoch divides to some time slots and these 

time slots specify to different levels of routing tree in 

reversal form. In this manner, each node depends on 

its situation in the tree, and in its related time slot will 

send its data. The node synchronization of this 

approach for sending and receiving data could 

effectively reduce the average energy consumption. 

In Directed Diffusion Approach [7], [12] 

receivers and resources using some attributes for 

recognizing the produced or required information and 

the goal of this approach is finding an efficient multi 

way route between senders and receivers. In this 

approach, each task is represented as an interest and 

each interest is a set of attribute-value pairs. 

EDDD [13], obtains energy efficiency by 

using two kinds of gradients, each one uses for 

different kinds of applications. Whenever the delay is 

the main issue, real-time filter forwards data through 

the shortest path between source and sink In order to 

perform load balancing between nodes. On the other 

hand, best effort BE filters will be selected which 

choose the longer but more energy-efficient paths 

toward the sink node. 

The Link Quality Estimation Based Routing 

(LQER) is proposed by Chen et al. [14]. LQER 

forwards data by considering a dynamic window (m, 

k) that maintain the history of successful 

transmissions over the link. 

In [15] an energy-efficient distributed 

clustering protocol in the name of Geodesic Sensor 

Clustering (GESC) is proposed. GESC aims to 

prolong the network lifetime by estimation of the 

significance of the sensors relative to the network 

topology. The significance is calculated in the view 

of the local network at individual nodes.  

The aim of authors in Hierarchical 

Geographic Multicast Routing (HGMR) for wireless 

sensor networks [16] is enhancing data forwarding 

efficiency and increasing the scalability to a large-

scale network. HGMR almost incorporates the key 

design concepts of the Geographic Multicast Routing 

(GMR) [17] and Hierarchical Rendezvous Point 

Multicast (HRPM) protocols [18] and optimizes the 

two routing protocols in the wireless sensor network 

environment. 

The LEACH (Low-Energy Adaptive 

Clustering Hierarchy) protocol [19] uses a random 

approach for distributing energy consumption among 

the nodes. In this approach, the nodes organize 

themselves as local clusters and one node roles as a 

local base station or a cluster head. If the cluster 

heads can be selected base on a priority permanently 

and they also can be permanent in the whole life time 

of system, it is obvious that the bad luck nodes which 

are selected as the cluster heads will be died soon and 

the life of all the nodes in their cluster will be 

finished. Thus, LEACH chooses the cluster head 

among the nodes which have enough energy 

randomly. This can prevent the discharging of the 

battery of a special node. In addition, LEACH uses 

local data fusion for compressing the data which 

should be sent from cluster heads to the base station. 

FTEP [20] is a dynamic and distributed CH 

election algorithm based upon two level clustering 

schemes. If energy level of current CH falls below a 

threshold value or any CH fails to communicate with 

cluster members then election process is started 

which is based on residual energy of sensor nodes. 

In EEMC (An Energy Efficient Multi Level 

Clustering) [21], CHs at each level are elected on the 

basis of probability function which takes into 

consideration the residual energy as well as distance 

factor very efficiently. In this scheme whole 

information is sent and received by sink node for 

cluster formation. 

Steiner Points Grid Routing was proposed 

by, Chiu-Kuo Liang, et al.[22] In order to reduce the 

total energy consumption for data transmission 

between the source node and the sink node, a 

different virtual grid structure instead of virtual grid 

in GGR is constructed. The idea is to construct the 

virtual grid structure based on the square Steiner trees 

[23]. 

In [24] the clustering routing algorithm is 

used to find out intra cluster and inter cluster link in 

wireless sensor network clusters are acted as a router, 

which maintain and distribute of the routing 

information After node is selected as cluster head, it 

will broadcast information that he is the cluster head 

to the rest of the nodes in the same cluster. The 

remaining nodes decide to join the cluster according 

to the size of the received signal. 

In [25] three layer mobile node architecture 

to organize all sensors in MWSN is designed. In this 

paper, the Shortest Path (SP) routing protocol is used 

to adapt sensors to update the network topology. SP 

provides an elegant solution to node movement in 

multilayer MWSN and reduces energy dissipation. 
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Ming etal [26] proposed distributed 

clustering algorithm for data gathering in mobile 

wireless sensor network. The cluster formation was 

done using Cluster with Mobility mechanism (CM). 

Cluster head was elected using two distributed 

algorithms. It was observed that a better clustering 

factor and lesser energy consumption were achieved.  

 

3. Proposed Approach  

In the proposed approach, it is assumed that 

the whole network is divided into several clusters; 

each cluster has a cluster-head (CH). The clustering 

and the selection of the cluster-head (CH) can be 

done by using any existing protocol like LEACH, or 

more efficient approaches such as [26]. The proposed 

approach is discussed in two main phases including 

Information Packet Flow and Packet Forwarding. 

3.1 Information Packet Flow 

In this phase, the cluster head transmits the 

information packet to its neighbors. The information 

packets include some information as follow: 

Node location: Each node should now it location in 

prior. 

Current Energy: Remaining energy of a node. 

Hop count: Number of hops from cluster head. 

Speed: The speed of node’s movement. 

When a node receives the information packet, 

it considers the sender as one of its possible parents 

and stores its information. Then, it updates the node 

location, current energy and data label fields of the 

packets with its own, increments the hop count and 

transmit the packet to its neighbors. This process will 

be done until all the nodes in the cluster receive the 

information packet. 
3.2 Data Forwarding 

This phase is studied in two sub phases including 

Reliable Forward Routing Mechanism and Tree 

Construction and Data Flow. 

3.2.1 Reliable Forward Routing Mechanism 

Packet loss is one of the main challenges 

that occur due to mobility of the sensor nodes in 

Mobile Wireless Sensor Network (MWSNa) and it 

comes in parallel with energy consumption. In 

MWSNs, a node may leave the radio range of its 

previous hop node which can cause route breakage; 

therefore, we need a solution for this problem. In the 

proposed algorithm, data packet will be sent to the 

node which is the closest node to the destination and 

does not leave the radio range of its previous hop 

with the speed of v after time t (Algorithm 1). ‘t’ is a 

constant value that can be assumed different values in 

different scenarios. For better understanding of the 

operation of the proposed optimized algorithm, 

please consider Figure 1. 

 

 

Algorithm1. Next Hop Selection 

     

When a node receives the request:   

1. J=0 

2. While ( n[j] !=  -1) 

3. { 

4. mindis = 1; 

5. For (i=1; n[i] !=  -1 ; i++) 

6. {    If ( distance( n[i] ، destination) < mindis 

) 

7. {  mindis =  distance( n[i] ، destination) 

8. nexthop = n[i] } 

9. } 

10. if ( j == 0 ) 

11. nhop = n[i] 

12. if ( distance( n[i]، node->nodeAddr) + vt 

            <=   radio_range ) 

13. {  found = True 

14. break 

15. } 

16. j++ 

17. } 

18. if ( found == True ) 

19. ForwardRequest(node،request،nexthop) 

20. Else 

21. ForwardRequest(noderequest,nhop) 

 

Considering the distance between 

neighboring nodes and the destination node it seems 

that node 27 should be the candidate of the next hop. 

But, we can observe that this node can move in any 

direction with the speed of v and time t which is 

equal to vt. So, there is a probability that after time t, 

node 27, which was moving with the speed of v, 

leaves the radio range of the source node. Therefore, 

in the proposed algorithm, node 27 is not selected as 

the next hop. So, node 6 will be selected as the next 

hop because it is the closest node to the destination 

comparing to all neighboring nodes which do not 

leave the radio range. 

 
Figure 1. Selecting the next hop in the proposed 

algorithm 

 

              The distance that a node passes  

              with the speed of v at the time t (vt). 

               Radio range of node S 

Figure 2 illustrates the mechanism of data 

forwarding in conventional algorithms and the 

proposed algorithm.  
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Figure 2. The route discovery in the proposed 

approach and conventional algorithms 

  Radio range of a node   

  Selected route in conventional algorithms 

  Selected route in the proposed algorithm  

  The distance which the node pass with  

   the speed of v at the time t (vt) 
 

In conventional algorithms, the source node 

will select node 11 as the next hop because it has the 

minimum distance to the destination comparing to all 

single hops neighboring nodes of the source node. 

Also, node 11 will select node 20 as the next hop and 

following that, node 20 will select node 27 as the 

next hop. Selecting the next hop will be continuing 

until reaching the destination node. In the proposed 

algorithm, the source node will select node 11 as the 

next hop because it has the minimum distance to the 

destination and also after the time t, it does not leave 

the radio range of the source node. So, Node 11 will 

not select node 20 as the next hop because although it 

is the closest node to the destination, but there is the 

probability that it leaves the radio range of node11 

after time t. So, node 21 will be the candidate of the 

next hop of node11. Selecting the next hop will be 

continuing until reaching the destination node. 

3.2.2 Tree Construction and Data Flow 

When the entire nodes received the 

information packet, each node selects it parent which 

should send its data to it. This selection will be done 

based on the following filters: 

1. First, among the possible parent, the one which has 

the least hop distance from the cluster head (Closest 

node to cluster head) and does not leave the radio 

range of its previous hop with the speed of v after 

time t will be selected. 

2. If there is more than one node having condition 1, 

the node which has the most residual energy will be 

selected as the parent. 

All the above conditions lead to the best 

parent selection. Filter 1, selects the Reliable shortest 

path from a node to cluster head and filter 2 increases 

the network lifetime by participating most durable 

nodes. 

4. Performance Evaluations  

The proposed approach is simulated and 

evaluated with J-Sim (Java-Based simulator) [28]. J-

SIM is simulation software selected to implement the 

model. It was chosen because it is component-based, 

a feature that enables users to modify or improve it. 

J-Sim uses the concept of components instead of the 

concept of having an object for each individual node. 

J-Sim uses three top level components: the target 

node which produces stimuli, the sensor node that 

reacts to the stimuli, and the sink node which is the 

ultimate destination. For stimuli reporting, each 

component is broken into parts and modeled 

differently within the simulator; this eases the use of 

different protocols in different simulation runs. In our 

simulation analysis, sensor nodes are randomly 

distributed in a 160m×160m area. The radio range of 

each node is 30m and the default parameters for radio 

communication model of J-sim are used. Two 

mobility models are used in evaluation: Random 

Waypoint without pause time [29], and the Reference 

Point Group [30] mobility model. We have chosen 

these models since they are simple and apply to a 

large number of possible scenarios. The cluster-head 

is formed by the sink. Source node randomly sends 

packages with constant bit rate (CBR) to the sink. 

Packet size is 64 bytes and package rate is 5 pkt/s. 

Our energy model is like the energy model 

in [27]. In this model energy consumption for 

transmitting k bit is equal to: 

��� ��, �	 
 ���� �� � ���� � � � �
� 

 

And the energy for receiving k bit is equal to: 

�����	 
  ���� � � 

 

In these equations, d is a constant value 

which relates to the distance between two nodes and 

���� and  ����  are also the constant values which 

are defined previously and they are equal to: 

���� = 100 pJ/bit/��      ����  = 50 nJ/bit 

 

We have compared the proposed approach 

with LEACH as an innovative Energy-Efficient 

clustering approach and the approach in [26] which 

we have called it in our simulations Method 2 as a 

modern Energy-Efficient clustering approach. As it 

has mentioned before, our idea is not related to 

clustering and the selection of the cluster-head (CH) 

and they can be done by using any existing protocol 

like LEACH, or more energy efficient approaches. 

Therefore, For Clustering, we have used the 

mechanism of Method2 in our simulation which is 

more energy-efficient in comparison with LEACH.  

According to Figure 3, the total residual 

energy of the nodes will be decreased, gradually. But 

Comparing to other approaches, the proposed 

approach, because of using the mentioned technique, 

can remain more energy. 
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Figure 3. The reaming energy of the nodes after 

passing time 

 

Figure 4 illustrates the throughputs of the 

mentioned approaches. Throughput of a node is 

defined as the average rate of successful message 

delivery over a communication channel. Thus, we 

can observe that has the highest throughput among 

LEACH and Method 2.  

 
Figure 4. Different Throughput of the approaches 

 

Figure 5 presents the impact of nodes’ 

movement speed on the packet delivery ratio. It 

illustrates that increasing the nodes’ movement 

speed; reduce the rate of packet delivery. In our 

proposed approach as the next hop is always the most 

reliable hop, the rate of packet delivery is better than 

other approaches. 

 
Figure 5. Impact of nodes’ movement speed on the 

packet delivery ratio 

 

5. Conclusions  

In mobile sensor networks, nodes can self-

propel via springs, wheels, or they can be attached to 

transporters, such as vehicles. Sensors have limited 

energy supply and the sensor network is expected to 

be functional for a long time, so optimizing the 

energy consumption to prolong the network lifetime 

becomes an important issue. Moreover, there is a 

problem of instability of wireless network and high-

fraction of event loss caused by the mobility of 

network nodes around the mobile Fusion node routes 

for data collection. In this paper, we have proposed 

an energy-efficient and reliable data aggregation 

approach in mobile wireless sensor networks which 

uses an efficient strategy for forwarding data toward 

the best route. In our algorithm, there are three 

factors which enable the nodes to choose an 

appropriate parent in term of energy. These factors 

are distance, residual energy and chance of leaving 

the radio range. With the suggested mechanism, the 

remaining energy of the nodes and the packet 

delivery ratio will be increased and the life time of 

the whole network will be increased, too. We have 

evaluated the proposed approach with some famous 

and efficient approaches in this area. According to 

the simulation result, our approach achieves better 

results in term of maintaining the residual energy of 

the nodes, throughput and packet delivery ratio. 
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Abstract: Shanghai Cooperation Organization which is initiated from China is an organization that seeks a positive 
and constructive goal to establish regional cooperation. Establishing the organization in the Caspian region with 
poor level of regional cooperation can creates a regional convergence. Regional cooperation issue in Caspian Sea is 
not on the extent and quantity of the mechanism but the quality of cooperation is speaking. Naturally, in this 
convergent context, regional nations will be strengthened in order to confront global challenges and threats based on 
continental and regional criteria. Some analysts know SCO as an instrument for China and Russia to prevent 
American from accessing to the vast resources of energy in the Caspian Sea. Caspian region is considered as an 
energy source substitute or successor by many political actors, including United States, China, Russia and EU in the 
future. This issue is related to its dependency to abundant oil reserves in Saudi Arabia and some other OPEC 
member states make it possible to speed up the exploitation of these resources to some extent. So, in fact the 
Caspian can become one of the strategic areas of energy in the world. While, the Caspian can be considered not only 
as an encountering points of great actors` interests and their regional influence but also as a plateau with high 
cooperation capacity. Cooperation capacity in the Caspian region is initially relates to coordination among the 
efforts of all countries, including geopolitical players and the coastal countries. This article investigates the 
importance of Caspian from the points of SCO member states` interests and United States of America on the other 
hand.  
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1. Introduction 
         Following the attacks of September 2001, 
Caspian region in terms of its political importance 
replaced by Middle East and since then America 
concentrated its war against terrorism, against the 
former Iraqi regime, and now against the nationalist 
and religious insurgents in Iraq in the region. 
However, Caspian region has maintained its 
importance as same as before respect to world peace, 
stability and USA security. Caspian Sea region has 
been a strategic crossroads for centuries for centuries 
which linked the empires of Europe, Asia and Africa 
each other. Control over its important lands and water 
ways, especially in respect to the spice trade 
guaranteed the great power and wealth. The vital 
importance of the area was also a motive for the 
competition which is called "Great Game". During the 
Cold War, ideological conflicts increase the 
geopolitical attractiveness of the region and turned it 
to a fault sometimes in the East and West campaign, 
namely capitalism and socialism (Rozman, G., M. 
Nosov, and K. Watanane, eds. 1999). Nowadays, as 
the technological transformation of the region 
decrease the region importance as a commercial way 
and Cold War is ended, controlling its hydrocarbon 
resources attracted the attention of political actors and 
international trading and a central significance has 

been given to the region in world geopolitical scope. 
Although history teaches us new boarders are 
followed by serious risks, but they carry some 
opportunities for advancement. Current 
transformations in the contemporary world enhance 
the importance of nation’s cooperation to counter to 
different threats with international nature. In such 
circumstances, the role of regional organizations is 
outstanding. On the other hand, Soviet bloc collapse 
consolidates the idea that regional organizations make 
up the twenty-first century blocks. SCO is one of the 
emerging regional organizations that have significant 
growth and authors liken it to NAM with scientific 
function and the twenty-first century definition. Given 
that Iran was accepted as a supervising member and it 
is expected to be a member in the future procedures, 
so recognition of the organization and its functions 
and positions in regional and international system 
seems necessary (Bakshi, J.2001). It should be noted 
that USA as one of the superpowers in international 
system knows itself as a partner in Asia issues and 
Asia transformation as a vital factor in its interests. 

So it is not indifferent to these 
transformations as far as plays its role by its military 
presence in Asia. Thus, United States of America 
makes a close relationship with the SCO and any 
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tendency (orientation) in SCO can overshadow USA 
benefits (Vorobiev, Vitaly. (2001). 
1.1. The main question: 
        The main question is whether Caspian region can 
be as a confluence of SCO members` interests and 
USA in future? 
2.1. Hypothesis:  
1- Caspian region can be as a confluence of SCO 
members ‘interests and USA. 
2- Caspian region can increase the convergence 
among the SCO members. 
3.1. Caspian Sea and the SCO 
        Caspian Sea region are important for Iran in 
respect of different strategic aspects, Including: 
connecting the northern ports to European countries, 
linking Iran to Russia without intermediaries who can 
be useful in critical situations, this area can be one of 
the exchanging ways from the West to East, because it 
connects Europe to Central Asia and from there to the 
Far East, Afghanistan and India through Georgia, 
Azerbaijan, Kazakhstan and Turkmenistan. Therefore, 
this area could be one of the major ways from West to 
East, the importance of oil and gas resources and 
Caspian Sea market for SCO members and Western 
especially European countries as well as the historical 
– geographical axis from north Arctic Ocean to the 
Indian Ocean and from Volga to Lena which is 
heartland according to Mackinder are the other factors 
make Caspian Sea as one of the strategic areas in the 
world (Xinhua News Agency.2001). Doubtlessly, any 
convergence activity with independence state leads to 
better situation for Iran. Islamic Republic of Iran is 
less concerned about the regions that are in the 
Shanghai Cooperation Organization since Shanghai 
can play a role in controlling or restricting them. 
America is interested to Azerbaijan due to its own 
strategic location and Azerbaijan proximity to Russia, 
Chechnya and it is trying to establish a joint security 
force called the "Caspian Protection Guard” or hereby 
protect the oil and gas resources as well as energy 
installations in the Caspian basin. The cost for 
establishing the joint security force is estimated about 
one hundreds millions dollars and US Defense 
Department has spoken about sending one hundred 
and thirty million dollars to realize the project. 
America`s effort to establish a military station in the 
Caspian Sea basin countries made worry many 
countries in the region and above all Russia and Iran 
so that many adjacent countries gathered their 
warships in the form of a military plan as a " Caspian 
Sea fleet - Kasfor " together. Russia on the eve of an 
international conference arranged in which Russia and 
Iran emphasized on the importance of preventing the 
conversion of Caspian Sea basin to a military zone for 
NATO's forces (Goncharov, Pytor). American 
diplomat, Robert McFarlane says: "Converting the 

populous countries like China and India to major 
petroleum products consumers requires searching for 
new energy sources that increase the strategic 
importance of the Caspian Sea. While Islamic 
Republic of Iran has common interests and benefits 
with Russia in Central Asia, Caucasus and the Caspian 
Sea, concerning about the increasing influence of 
western countries especially the USA in the region is a 
common point for either Iran or Russia. But Iran does 
not at all agree that Russia reach to everything it wants 
in this area, because it may harm Iran`s security and 
national interests. So Kharrazi, Iran former Foreign 
Minister, in his meeting with Russian authorities was 
hold in February 2002, pointed to the point that some 
Caspian Sea adjacent countries want to have a close 
relationship with Western countries and implicitly 
expressed his concerns about Russia tendency toward 
its dominancy on the situation and not allowing the 
other countries to set their own foreign relations 
arbitrarily (Wu, H. and C. Chen (2004). The fact is 
that Caspian region and Central Asia countries are 
junction scene of all Western governments, Russia, 
China, as well as Islamic world as a whole, including 
Iran, Turkey, Afghanistan, Pakistan and even India 
interest (Zyberk Henry Plater-.2007). Russia, on the 
other hand, is a country with nuclear weapons that is 
willing to pretend itself as a victim of Chechen 
terrorism attack. However, it refuses to involve active 
American war against terrorism and considers the war 
in Afghanistan and Iraq mainly for sake of USA`s will 
to be dominant to the region. Other countries in the 
Caspian region, although not related to terrorism and 
nuclear weapons, but have challenges at the 
international level. For example, the Azerbaijani-
Armenian dispute over Nagorno-Karabakh has 
continued to remain, Turkmenistan and Azerbaijan 
needs to negotiate about their claims over Caspian 
region (SCO Secretariat (2001). Excluding Russia, 
other countries in the Caspian Sea are not in better 
situation than Iran in terms of investment in non-oil 
sector and added value in industries (Wilson, Jeanne 
L. 2001). In Azerbaijan, industry section is obviated 
totally. The reality is that Caspian region countries 
remain undeveloped and completely separated from 
international non-oil market. Among them, only 
Russia can claim that has development and 
participation in international markets. Caspian region 
states have been backward technologically states for 
decades. While in countries such as Iran and Russia, 
people could create strong competitive economy. 
Caspian region mainly assume their national defense 
force and power in the form of military, thus they 
expense high percentage of their resources on police 
and army. Practically, Russia as a super power with 
nuclear weapon and high energy reserves, gradually 
compete to America, due to Russia empowerment in 
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the region in where it influences traditionally, the 
presence of trans-regional force become less in spite 
of great amount expenditures. Clearing away the 
America's air base in Uzbekistan and setting a 
schedule for the U.S. troop’s withdrawal of Iraq and 
Afghanistan can be pointed as an example. 
Meanwhile, the economic ties between Azerbaijani 
and Russian neighbors is emerging that indicates this 
small republic of Caucasus is involved in a kind of 
isolation, despite of its geopolitical position will lose 
its function as a strategic ally for the West by 
increasing Russia and Iran activity as regional actors. 
Active presence of the Islamic Republic of Iran and 
Russia in the Azerbaijan economy has led the 
Azerbaijan to practically pay more attention to its 
neighbors` interests. Caspian littoral states` heads 
conference is a very good example in which the 
military maneuver of trans-regional allies were 
prevented in Caspian Sea, so the presence of trans-
regional countries were lesser than before. Among 
this, Armenian state with its special security ties with 
Iran and Russia has become one of a first level ally to 
Caucasus regional actors and made Azerbaijani 
authorities worried by observing Russia's policies. In 
this regard, Azerbaijani state express worry about the 
recent decision made by Russia on creating facilities 
for delivering military weapons and equipment to 
Armenia (SCO site, 2006). 
4.1. Russia and Iran: 
       Russian and Iranian interests are very complex in 
the Caspian Sea zone, undoubtedly, in the one hand; 
these two countries cooperate with each other against 
the growing influence in Iran's nuclear program in 
military (arms selling and military technology) as well 
as economic field. Recently a cooperation deed has 
been signed between Russia and Iran for the next 10 
years and accordingly it is predicted that the turnover 
of commodities will increase and its volume will reach 
to 10 billion dollars. On the other hand, these two 
countries have taken different positions on Caspian 
legal status (Troitskiy, Mikhail.2007). A kind of 
geopolitical-economic interest is hidden in Russia 
mild position towards Iran. In geopolitical Caspian 
area, Iran as the biggest neighbor of Russia possesses 
an important interest and is considered as one of the 
regional actors. Russia always desires to establish 
friendly relations with this country due to its adjacent 
to Iran. This desire especially is raised from Iranian 
influence to the South Caucasus and Central Asia. In 
addition, the alliance with Iran provided Russia with 
opposition tools against the development of the North 
Atlantic Treaty Organization and the U.S. influence in 
South Caucasus and Central Asia to Russia, thus from 
the strategic points of view, maintaining friendly 
relations with Iran is most important for Russia. 
Russia has taken support policy against Iran's 

admission as a permanent member of the Shanghai 
Cooperation Organization rather than opposition. 
There is a close military and economic cooperation 
between the two countries and Russia wants to know 
Iran as its important strategic and economic partner. 
With regard to nuclear cooperation between two 
countries, Russia efforts have been exclusively 
dedicated to economic issues. Warnings and 
stimulation against Iran may not change the 
relationship between the two countries. Russia recent 
approach arose from its aggressive policy toward 
(Strategic Research Center, 1384), thus Russia 
diversifies its interests and cooperates with other 
governments and shows its self-control system and 
resistance weights towards other states. For the 
Russian oil pipeline construction and operation is 
important not only economically but also it is a 
political issue which allows controlling the region 
situation effectively (Olcott, Martha Brill.2006). Iran 
and Russia should be two major converged forces in 
the region considering the wide strategic geography 
and their population. But in reality these two countries 
have marginal influence in the region and it appears to 
take up a position often alongside the non-convergent 
forces. Iran's conflict with United States of America 
and Russia competition to it was a major obstacle 
before the two countries to play more effective and 
active role in different regional affairs. For example, 
Iran and Russia plays a side role in the intercession in 
regional conflicts and struggles including the Azeri-
Armenian conflict, while they themselves have 
unsolved problems and conflicts with some other 
countries or ethnic groups their own country or the 
region. And more importantly, these are countries that 
still need to address the Caspian Sea issues and find a 
solution for its legal regime. 
5.1. Relations between Iran and China: 
       China, the other main player seems dark. On the 
one hand, the growing interests of the country and its 
presence in Central Asia are clear. But it should be 
emphasized simultaneously that its presence has not 
been crystal clear yet. One of the China`s important 
interests in Central Asia is to access to energy 
resources through the Caspian Sea. These countries 
possessed a great attractiveness for China and its 
powerful industries. Supplying energy is considered as 
one of the major goals for China's foreign policy 
(Huang, Chin-Hao .2006). The Chinese government is 
also adjacent to the Middle Asia and is an 
unquestionable power in the world and confirms its 
own increasing oil and gas need to energy. Chinese 
presence in the region is for many different reasons, 
one its aspect referrers to domestic concerns. China 
has possessed a significant minority of Muslim 
population. The term of significant is applied regards 
to quality and not quantity. There are Muslims in 
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northwestern of China. This area was formerly part of 
Eastern Turkestan. Turkish language, Persian 
handwritings and communication among region 
people with Muslim is important in terms of quality. 
The movements are led by Uyghur’s which are 
secessionist based on Chinese government's claims, 
are mainly located in Turkey and Central Asia. They 
have adjusted its relations with regional countries to 
neutralize this threat, for instance, the Chinese 
Embassy in Yerevan is the largest foreign embassy in 
Armenia, and while it is not seem Armenia be the 
most important country for China. China wants to 
show its opposition toward Ankara's policies by its 
presence and hereby can pressure Turkey. Because 
some of the Uygur leaders are present in Turkey, 
Uighur leaders attended in Kazakhstan in the past. 
However, china could control this issue by making 
border cooperation with Kazakhstan and precede it 
very carefully. So, china presence in Middle East can 
be justified by its own worries. Secondly, China views 
to the Caspian region is as an "energy source" and 
"labor market", so has invested on Neka - Rey 
pipeline in the Caspian region to understand the 
energy market, meanwhile Caspian region is reckoned 
a very good market for Chinese cheap goods and 
Beijing will not ignore the market. Development and 
investment on SCO in 2002 indicated that Chinese 
firms are very interested in the developing Caspian 
zone (Fatemi, Sahab). Now use the Caspian Sea, 
Central Asia and Caucasus opportunities can be 
considered as a supplement or alternative for Iran 
traditional channel in the Persian Gulf and through 
Turkey. This strategy is simultaneous with countries 
such as China's enthusiasm to use new ways for 
energy supplying and accessing to new markets for 
Chinese goods. For many years, China has been 
concerned about single-trip of crude oil and liquefied 
gas entering through Indian Ocean which is associated 
by American force possible supervision and intervenes 
in Malacca Strait. Using new pipelines from Russia 
and Kazakhstan to China and beyond the Himalayas 
and the Tien Shen mountains far from American 
forces and their oversight, improve energy security in 
China. The Chinese hope that a pipeline from Iran or 
the Caspian Sea reach to western parts of China 
through dry land. Consumer market in Afghanistan, 
Central Asia and Iran is so attractive that economizes 
the cost of constructing new ways from Syngyang to 
Kyrgyzstan, Kazakhstan, Tajikistan, Afghanistan and 
Pakistan to the West (Moore, M. (2008). In total, 
China officially emphasized that it does not intend to 
demonstrate its influence or following its ambitious 
purposes. But undoubtedly, Caspian is one of the key 
elements of security or security support for china. In 
China, security issues are very important and 
nowadays great attention is paid to it by china and so 

the issues of strengthening cooperation within the 
SCO framework with some of Caspian littoral 
countries as members are also very important. China 
has taken the policy of approached position toward 
Iran. Along this a 25 years energy cooperation 
program has been signed and it brings two countries 
relation into new phase. On this basis we can say that 
at the regional analysis level, China's view to 
Shanghai organization initially as a tool for 
institutionalized consolidation in the security 
environment of the country and secondly know it as 
an institution to deal with threats against its territory. 
As well as in Macro-level analysis, it can be said 
China followed several targets by institutionalized 
redefining its power in influence via various ways, 
including the Shanghai Cooperation Organization: 
1-Creating congruent regional and international 
environment with its emergence as a major power 
within the international system; 
2 – Determining the boundaries for (acceptable) 
conventional behavior in regional level at first and in 
the future at international level; 
3- Reducing and eventually eliminating USA presence 
and influence as its main rival in Central Asia zone; 
4- Institutionalizing the presence and influence in 
environment. 

In fact, the Chinese find clearly the fact that 
the sustainability and future of their economic growth, 
both in terms of energy consumption and supplying, 
increasingly tied to the Middle East and Persian Gulf 
region and so they requires strengthening the presence 
in and investment on energy industry in the region 
(Zhong Wu.2007). So that the Fars News Agency 
quoted from Pulse Asia that China's economy minister 
reiterated that China's trade volume with SCO 
member countries has been 7 fold in the past 10 years. 
Chen Deming at the news conference on the sidelines 
of the tenth meeting of the Shanghai Cooperation 
Organization in Astana, Kazakhstan's capital said the 
Shanghai Cooperation Organization has been 
operating for 10 years. The organization is not a newly 
established organization, and now enters to its 
maturity stage. He also noted the economic and 
commercial cooperation between the countries of the 
Shanghai Cooperation organization is being 
strengthened. Volume of Chinese trade by SCO 
member countries increased to 7 fold during the 10 
years and has reached to 84 billion dollars. China is at 
the second order of the most important economic 
partners of Tajikistan and Kyrgyzstan. As well as, 
China is the main Kazakhstan and Russia`s trading 
partner (John Calabrese.1992). On the other hand, 
there is concern that America used the war against 
terrorism to enter to Central Asia and limited China 
strategic space in there. But SCO should not be a 
problem in bilateral relations of China - America. 
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Both countries have the opportunity to work together 
to change their perception. In fact, China and America 
have common interests in terms of regional 
cooperation in Central Asia. They can cooperate in 
several fronts, such as countering to terrorism, energy, 
economic development and SCO has potential to be 
the basis for their cooperation (Energy Business 
Review (2008)). 
6.1. Shanghai Organization and Caspian neighbors 
Security 
       Institutions are considered fundamental in any 
order, international order is not excluded. In this 
order, the actors attempt to decrease vulnerability by 
creating the institutions to manage their benefits 
better. SCO is one of these institutions in which actors 
have common points in the area of vulnerability and 
interest due to various issues and above all geography. 
This "sharing" has made these countries to 
management their interest better and reduce the 
vulnerabilities by forming the Shanghai Cooperation 
Organization. Using this tool, Iran as observers which 
seeks to gain full membership in this organization, 
naturally seeks to reduce vulnerability meanwhile 
manage their interests optimally. Obviously, in this 
way, finding organization’s capabilities and 
conforming the needs and desires to the organization 
goals and mission is very important. One of the main 
features of the Shanghai Cooperation Organization is 
the apparent imbalance in the role and status of the 
members. In other words, the SCO is an Organization 
with newly born countries in Central Asia which are 
not considered an important actor at the regional level, 
in the other hand there are major powers like China 
and Russia with clearly global growth. From this point 
of view, the will and desires of its main actors should 
mostly be addressed to know the organization and 
predicting its future (Cutler, R.M. (2004)), however it 
should be noted that the energy consumer emphasized 
on diversification of input energy resource, Islamic 
Republic of Iran should be considered as a producer 
with diverse resources in its territory; because Iran is 
not only a middle east countries and Persian Gulf oil 
producer, it is also belongs to Eurasia energy region; 
means that Iran has great and various capacity to play 
strategic role in energy exchange market in Caspian 
Sea and central Asia and diversity in supplying from 
Iran and demands from China and India can be as a 
point for strengthening energy cooperation inside the 
organization (Kang, D.C. (2003)). Principles and 
objectives of the Shanghai Convention institutions are 
not contradicted with the principles accepted in the 
field of foreign policy as well as Iran strategic 
approaches, regardless to political viewpoint, China, 
Iran and Russia's are moving in dynamic bar of 
remarkable economic growth and considering the 
situation of the regional institutions and its good 

starting point, it is expected to face with the good 
fortune in future. Iran membership in the institution 
accelerates its economic and political objectives 
basically and participation of countries like Iran in 
regional contracts will lead to establishing more 
balance and stability in the security space of Caspian. 
Caspian is main priorities in Russia's foreign policy. 
Russia's traditional interest is done in the Caspian 
through strengthening its position by increasing 
cooperation in various fields. Exploitation of 
underground wealth in Russia or other parts of the 
Caspian Sea to ensure energy security for Russia is 
very important. Indeed, Russia follows a long-term 
objectives regarding to its increased military presence 
in the region and meanwhile by Russia initiative, the 
Security joint Treaty Organization and the Shanghai 
signed a joint security cooperation protocol which can 
be a basis for creating an Eurasian political-military 
block like NATO in the territory from Belarus to 
China which has been targeted by Russia, creating the 
SCO is one of Russia's new strategy consequences. 
Uzbekistan closed up its American bases in the same 
period, the work that could not be conducted 
previously. This is considered as a success for Russia. 
Among six members of the security treaty, Armenia is 
a country in which army is equipped by Russia. On 
the other view, Iran benefits from Russia military 
presence in the region, while they are competitors in 
energy area, but they adopted similar policies to 
Middle East and Caucasia and it is reducing trans-
national power attendance. Since the attendance 
jeopardizes the security of the region and will lead to 
regional disputes that will reduce the level of trust 
between countries. Iraq’s future, the presence of 
foreign forces particularly the large number of 
military forces and Americans sophisticated 
equipment and communications in the Persian Gulf 
and all Arabic neighbors of Iran, America's efforts to 
create a new block consisting of Arabs and Israel 
against the Iranian influence threat in the Middle East, 
exacerbating the disputes between Shiite and Sunni 
people, high pressure oil producers to increase the 
product and decrease oil prices are altogether 
homogeny and targeted Iran from other regions that 
seems Shanghai cannot afford helping Iran. 
Apparently, Iran in addition to membership in the 
SCO should use other actors and other mechanisms as 
well to promote its national security. Iranian presence 
in the region can reduce the presence of China and the 
united States, which is coincide with Russia benefits 
because Iran and Russia follow similar policy in 
Caucasus. In the other hand, the Russian presence in 
the region reduce America's military presence that will 
be in favor of the Islamic Republic of Iran because it 
reduces threats against Iran meanwhile Iranian 
presence in the SCO promotes its security relations 
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with its neighbors and two permanent member of UN 
Security Council (Russia and China) that will 
practically lead to regional security elevation. If 
Caspian Sea is rich of oil and gas, it is not most 
important mineral resources for the nation because 
Iran and Russia possess great deal of another resource 
that makes them free of the need of Caspian oil. Aside 
from Russia and Iran, there are other three neighbor 
countries in Caspian Sea as Turkmenistan, Kazakhstan 
and Azerbaijan and other countries that are located in 
sidelines farther away. Turkmenistan has clearer 
situation than other countries. The country possesses 
gas supplies and uses it to strengthen its relations with 
Russia. Of course, Turkmen have signed a contract for 
exporting up to 100 billion cubic meters of gas to 
Russia but due to limited pipeline capacity, the 
contract is about annually 8 billion cubic meters gas 
export to Iran. Also, American missile defense system 
is considered as a threat not only for Iran but also for 
all Asian countries and the SCO members. On the 
other hand, Iran's strategy in dealing with America 
unilateralism was also considered by members. In 
fact, all members` perspective toward the world and 
international policy amplifies Iran strategy. However, 
regardless of political-economical points of view 
India, China, Iran and Russia are moving in the 
direction of economic growth and dynamism. 
Gathered the poles in one room place the SCO at the 
high level in economic competitiveness bargaining. 
However, the Caspian, not only as a place of 
encountering and confrontation of great actors and the 
scope of their influence, but also as a plateau with 
high capacity of cooperation should be considered. 
Cooperation capacity in the Caspian region is related 
to coordinating the efforts of all countries, including 
geopolitical players and the coastal countries. Energy 
experts believe that the main cause of the West and 
especially America`s tendency toward the Caspian 
basin is oil and gas resource shortage in the world and 
searching for new energy sources. Most of powerful 
countries seek these limited energy resource which in 
turns requires counted and boring campaign. Thus 
western countries and American wants to locate in 
Caspian Sea basin by using various and ludicrous 
excuses and among them maintaining the 
establishment and security of Caspian Sea. 
Beneficiary countries in the region need to act quickly 
and take the necessary preventive measures in this 
regard to prevent the occurrence. In discussion on 
members` opposition toward the American presence 
and influence in the region, the fact should be noted 
that the approach and reason for opposition to 
America influences is not identical. while two 
powerful countries (Russia and China) knows the 
presence and influence of America per se as a 
strategic threat to themselves and believe that this 

strategic environment limit their strategic space and 
scope of influence, although four smaller 
organizations countries (Uzbekistan, Kazakhstan, 
Kyrgyzstan and Tajikistan) wants to balance the 
America and china-Russia axis, they are two opposed 
of America presence and influence for the two 
reasons: 1) In most cases, their economic, political, 
security dependency to Russia they will be cause their 
following of Moscow's policies. 2- America's 
involvement in regional regime changing (Weitz, 
Richard.2008). Although SCO initially aimed to 
resolve border disputes between China and four 
neighbor countries, totally the in the Commonwealth 
countries was created, but it seems that it proceed to 
become a regional alliance with the military and 
security objectives (Roland Dannreuther.2003). With 
USSR collapse, the Central Asian countries faced with 
serious problems in all areas of security issues that 
affect the China and Russia. In this regard, the Central 
Asian states plus Russia and China established the 
Shanghai Cooperation Organization. Central Asia has 
a special position in Russia and China`s strategic 
calculations because of various political, economic, 
and security reasons. Restricting America`s role in 
central Asia region by applying region countries and 
asking these countries to take up Washington military 
basis is another aim followed by this organization. It is 
felt that this trend may shake the political processes 
that can provide income, social order. Regional 
arrangements are suitable tool in the hands of national 
governments to maintain their political independence 
and as a means to promote national interests and 
political mobilization and cooperation. Today in our 
region, energy and its transition energy, transit of 
goods, economic mutual needs, transmission and sale 
of narcotics, and cultural identity crisis in the process 
of globalization as well as communication between 
traditional and strong values  with democratic trends 
in political structures are as major issues for the 
Caspian region which provides a list of requirements 
for regional cooperation in Shanghai organization. 
One of the security threats in the Caspian region 
currently is lack of legal regime or unsettling the legal 
status of the basin. According to experts, there is a 
security problem in the region and it is the 
militarization and preventing its militarization by 
coastal states. The possibility of oil terrorism 
emergence should not be forgotten (Purnomo 
Yusgiantoro.2004). 
2. Discussions  
       For a summary of what was said, it can be noted 
that the Caspian littoral states faced with several 
political, economic, social, cultural, spatial, 
institutional and international challenges to be 
developed. In these countries, issues such as national 
security, collective sovereignty and human 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2164 

development should be placed at a high degree of 
priority. Another key to success in these lands is 
mobilization and rational use of available resources. 
Despite the wealth resources as oil and gas reserves, 
these countries should focus on clarifying and 
accountability in revenue gained from mentioned 
resources. Limited natural resources should be spent 
on sustainable development, namely human and 
institutional development, and this should be done 
soon. On the other hand, Iran's security and its 
interests in the areas of Shanghai and the Caspian 
region is a sensitive and specific and should be known 
the importance of these regions is not less than 
Hormuz Strait. Western countries movement, 
especially Israel and the United States in these areas 
should be more carefully considered and political, 
economic; military and security actions should be 
taken to providing Iran interest. However, the Caspian 
should be considered not only as a place for 
encountering and confrontation of the great actors` 
interest and the area for their influence but also as a 
plateau with high capacity of cooperation. 
Cooperation capacity in the Caspian region is related 
to coordinating the efforts of all countries, including 
geopolitical players and the coastal countries. 
Furthermore, there are areas for economic potential 
that can provide opportunities for all Caspian region 
countries. Relying on these two components, the 
organization can be considered as a tool of stability in 
security environment and use it in order to stabilize 
the security environment and paving for achieving the 
goals in vision plan.  
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Abstract: Domestic violence is one of the most comprehensive kinds of violence in the world. Study and research 
on this issue could determine the incidence of these events and its causes. So, the results of such research and studies 
can be used to find ways to minimize this phenomenon and improve the life of some women tackling it. The main 
objective of the present study was to evaluate the factors influencing domestic violence against women in Neyriz 
and Estahban cities. For this purpose, a sample of 600 people was chosen from the studied population. After 
reviewing other studies and a theory related to violence, some hypotheses were raised and tested. The results showed 
that the variables financial independence, empathy, and behavior control have a relationship with domestic violence 
and no relationship was confirmed between the variables stereotypical beliefs and social capital with domestic 
violence.  
[Mojgan Ghajarieh, Behbood Khademi, Masoud Shahsavani. The survey of effective factors on domestic violence 
The case study: Neyriz and Estahban cities. Life Sci J 2012;9(4):2165-2173] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 322 
 
Keywords: Domestic violence; Women; Social capital; Empathy 
 
1. Introduction 
           Women are half of the members of human 
community and should have equal rights to another 
half. Unfortunately, we have observed all forms of 
discrimination and inequality against women 
throughout human history, except for a short period. 
It is centuries that women are considered second-
class human beings. Violence against women is not at 
all restricted to underdeveloped or Muslim 
communities. Violence against women has broken 
the boundaries of income, culture, age, and social, 
economic, and educational class. Women, whether in 
the Northern Hemisphere or in the Southern 
Hemisphere, whether in rich and developed countries 
or in underdeveloped and poor countries, from any 
race or nationality, are always the victims of violence 
causing them to be deprived of the basic human 
rights. This violence have ever been within the 
families and their footprints are still observable, 
despite the cultural, social, and even legal growth of 
modern societies. Home is the first and most 
important social institution that most people get their 
first socialization experiences there. In every culture, 
there are many beliefs and sayings about home as 
safe and comfortable environment. Home is imagined 
as a haven of security and prosperity. But for many 
women, home is a place full of pain, suffering, 
humiliation, and violence; a violence imposed by 
men on women at home; a pervasive, prevalent, and 
widespread violence and a very complex topic for 
research. It has been stated in the report of World 
Health Organization in 2006 that 18,000 women of 

all ages have been killed due to domestic violence in 
Europe (Krug et al., 2002). Quoted by Stickley 
(2008), violence causes decline in women's 
participation in social institutions, creation of a sense 
of confidence, economic inequality, etc. It is very 
embarrassing to the communities and countries that 
do not do anything to stop it and not only tolerate 
violence but also neglect and deny it. The main 
objective of the present study is to evaluate the 
factors influencing domestic violence against women 
in Neyriz and Estahban cities. Research on violence 
against women has been stated since nearly 4 decades 
that are becoming more comprehensive and deeper 
day by day. Some of this research (from the past to 
the present) will be mentioned in next parts. Due to 
the limited number of paper pages, a summary of 
previous research and studies has been provided in 
Table 1. Several factors may affect the formation of 
social phenomena. Scholars of different sciences and 
domains look at them from different angles and make 
theories about them. Phenomenon of violence is no 
exception. Psychologists, sociologists, criminologists, 
biologists, and other experts have studied a specific 
aspect domestic violence. These views and theories 
will be mentioned in next parts. 
1.1. Acquired theories 
 Social learning theory: This theory emphasizes that 
people learn to be aggressive through experience or 
following the patterns. Children who witness 
violence or are treated with violence in family as the 
first unit of learning, learn that aggression is an 
appropriate and effective behavior to get what they 



Life Science Journal 2012;9(4)                                                               http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2166 

want. They also learn that the use of force is 
legitimate or not and whether aggression is a way to 
resolve interpersonal conflicts (Barnett et al., 2004, 
quoted from Olson et al., 2004; 6).  
 
Table 1: A summary of previous studies on violence 
against women 

 
Family systems approach: In this theory, 

family is considered as a dynamic unit in which the 
behavior of a family member and the incidence of 
that behavior has an impact on the behavior and 
responses of other family members (Cunningham, 
1998) and the family system is understood based on 

processes, patterns, and mutual relationships (Olson 
et al., 2004). In this approach, violence of confidants 
has been studied as part of a broader pattern 
including negative reciprocity, serious pattern, 
showing the dominance in the family, being rejected, 
and being ignored. Authority theory: In this theory, 
the violence caused due to the conflict between man 
and woman in the family is attributed to the level of 
authority and domination of man in the family. If 
authority increases, conflicts also increase. Generally, 
violent and improper behavior is imposed by those in 
power on subordinates. This means that those in 
power want to maintain their surrounding structure 
by using force and violence. Men apply this tool to 
dominate women, but degrees and forms of using this 
tool vary in different societies.   Feminist theories: 
Although there are several feminist perspectives, 
most theorists of this approach believe that the power 
imbalance is the cause of violence against women in 
the family. This imbalance can be seen in patriarchal 
societies that their structure impedes the equal 
participation of women in social, economic, and 
political systems. Social imbalance and inequality 
between men and women are expanded into the 
family, where the man imposes his power and control 
over the woman. Violence is one of the forms of 
expressing this power. Scientific research show that 
patriarchal societies which emphasize on the power 
of men and their domination in political, social, and 
economic areas, have a large impact on the violent 
behaviors of men towards women (Cunningham, 
1998; 20). 
2.1. Ecological model: 

Ecological model is almost a new theory 
about domestic violence. This model indicates that 
interpersonal violence is the resultant of interaction 
between various factors at different social levels. 
This model is depicted as follows on figure 1. 
 
 
 
 
 
 
 
Fig. 1: Ecological model of understanding violence 
(WHO Multi–country Study on Women's Health and 
Domestic Violence against Women) 
 

Biological factors and personal history that 
each person brings to his/her relationships are shown 
in the innermost circle (Garcia-Moreno et al., 2005; 
6). At the individual level, the man has been abused 
or witnessed violence in the family, the father is not 
at home or is rejected, or is an alcoholic (Ellsberg & 
Heinz, 2005; 26). The Second circle shows the first 

Number  Year and 
author(s) 

Title and 
subject  

Variables  Findings  

1  Gülçür, L. 
(1999)  

Evaluation of 
domestic 

violence and 
sexual assault 

in Ankara 

Physical, 
psychological, 

sexual and 
economic violence  

89%, 39%, 
15.7%, and 

5.2% of women 
were treated by 
psychological 

violence, 
physical 

violence, sexual 
violence, 
economic 
violence, 

respectively.   
2        Tong, 

A.R.W.C. 
(2003)  

A 
multivariate 

model to 
understand 

the violent of 
husbands 

against their 
wives  

Being exposure to 
domestic violence 

in childhood, 
personality 
disorder, 

Alcoholism, 
Social and 

economic base of 
the husband, 

satisfaction of 
marriage,  

Psychological 
aggression, and 

positive and 
conforming trends 
of spouse abuse   

A significant 
relationship was 

observed 
between the 

studied 
variables and 

domestic 
violence 

3  Pelser, 
E,et.al.(2005)   

Violence, the 
partner of 

life: 
The Results 

from an 
international 

study on 
violence 
based on 
gender in 
Malawi   

Physical, 
emotional, 

economic, and 
sexual violence in 

relation with 
traditional beliefs 

of society, 
educations, 

alcohol 
consumption, and 

family income  

  
There was a 
significant 
relationship 

between 
different types 
of violence and 

traditional 
beliefs of 
society, 

education, 
alcohol 

consumption, 
and family 

income  
54  Marger, 

Martin N. 
2001  

The use of 
social and 

human capital 
among 

Canadian 
business 

immigrants  

Social capital, 
parent's negligent 
behavior patterns,  

patterns of 
psychological 
damage, and 

domestic violence  

Increased rank 
in social capital 

scale cause 
reduction in 

parent's 
negligent 
behavior 
patterns,  

patterns of 
psychological 
damage, and 

domestic 
violence.   

5  Stickley, 
A.et.al2008  

Attitudes to 
violence 
against 

women in 
intimate and 

marriage  
relationships 
in Moscow  

Violence, 
education, 
economic 

problems, and 
alcohol 

consumption  

Violence had an 
inverse 

relationship 
with education 

and a direct 
relationship 

with economic 
problems and 

alcohol 
consumption 

Society 
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substrates of violence that are mostly linked to family 
or other confidants (Garcia-Moreno et al., 2005; 6). 

At the level of family and family 
relationships, the man has the control over all 
property of the family and decisions which are made 
within the family and there is a little of marital 
conflicts (Ellsberg & Heinz, 2005; 26). The third 
circle represents the structure of social institutions 
(formal or informal) which include social 
relationships (neighbors, colleagues, social networks, 
and friends) (Garcia-Moreno et al., 2005; 6). At the 
social level, the woman is isolated due to low social 
mobility and is less socially supported. The 
community of men condones or ignores violence and 
pretends it to be lawful (Ellsberg & Heinz, 2005; 26). 
The fourth circle includes economic issues, social 
environment, and cultural norms (Garcia-Moreno et 
al., 2005; 6). At the society level, gender roles have 
been defined strictly and are imposed on society and 
the concept of masculinity is misunderstood with 
violence and rough and the concept of masculine 
dignity is misinterpreted with domination. The 
dominant culture of the society has accepted the 
physical abuse of women and children justifies it 
with this assumption that man is the owner of woman 
(Ellsberg & Heinz, 2005; 26). 
3.1. Integrative view (theoretical framework of 
research): 
               Social phenomena are multidimensional, so 
they should be studied from different perspectives. 
Phenomenon of domestic violence is no exception 
and has cultural, social, legal, psychological, and 
physical dimensions. Scholars from various fields of 
science have studied this phenomenon. It is obvious 
that none of these studies alone seem to be adequate 
to explain the phenomenon of violence. Hence, we 
cannot select merely one of the discussed theories as 
the theoretical framework of the present study. 
Integrating multiple perspectives in a way that they 
complement each other seems to be necessary to 
explain the theoretical framework of domestic 
violence phenomenon. Multifaceted nature of studied 
issue makes us to review the models and theories 
raised in different fields and select those that are 
closer to the objective and the scope of research and 
use them as the integrative view. In Iranian society 
have always been based on patriarchal system 
throughout the history. This will lead to an imbalance 
of power within the family and using violent 
behavior against family members is the result of this 
imbalance. On the other hand, traditional atmosphere 
of society, especially about women has not allowed 
them to participate in economic, social, cultural, etc 
fields. Undoubtedly, this will be somehow an 
obstacle to economic independence of women in 
Iranian society. This issue has been raised in the 

theory of feminists and can be used as one of the 
theoretical bases of research. By reviewing the 
theories discussed in theoretical framework part, it 
can be found that feminist theories, theories of Zelto, 
Strauss, and Giles which have emphasized on 
sociological and cultural factors have been used as 
the integrated approach of the study. Research 
hypotheses have been proposed based on the 
integrated view and the study of the views of others. 
 
4.1. Research hypotheses: 
1- Men with different stereotypical beliefs, use 
violence against their wives in different ways. 
2- Men with different level of education do not apply 
the same level of violence against their wives. 
3- There is a relationship between social capital and 
domestic violence. 
4- Men with different levels of behavioral control, 
impose different levels of domestic violence on their 
wives. 
5- There is a significant difference between empathy 
and violence. 
According to above-mentioned views, theoretical 
model of the present study can be depicted as shown 
in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

    
 
 
 
 
 
 
 
 

 Fig 2: Theoretical model of the present study 
 
5.1. Research Methodology: 
                 This study is based on a survey. Statistical 
population of this research includes married women 
of Neyriz and Estahban cities. Cochrane formula was 
used to determine the size of studied sample. Which 
was obtained 330 for each city? According to the 

Domestic violence against 
women 

Acceptance of stereotypical beliefs 
by women 

Social capital 

Control of  accountable 
spouse 

Education  of  
accountable spouse 

Empathy between 
spouses 
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characteristics of statistical population, multi-stage 
cluster sampling method was found the best method 
for sampling. Married women were the unit of 
sampling those interviewers was sent to their homes 
to collect the required information. An author-made 
questionnaire was used to collect data. This 
questionnaire was developed using the definition of 
violence and its types and previous studies, especially 
the research conducted by WHO (World Health 
Organization) in ten countries for ten years. 
 The questionnaire consisted of 60 open and closed 
questions related to the subject of research. In order 
to make the researchers familiar with the 
questionnaire and the way of using it, three training 
sessions were held to help the interviewers to have a 
better communication with the respondents and ask 
the questions in an appropriate way. Face validity and 
construct validity methods were used to determine 
the validity of the questionnaire. 
 The correlation was calculated 0.82 in construct 
validity. Given that some questions of the 
questionnaire measured the attitude, Cronbach Alpha 
method was used to determine the reliability of the 
questionnaire which was obtained 0.78. This figure 
shows that there is an inner harmony between 
attitude-measuring statements. Descriptive Statistics 
tools such as concentration and dispersion indices, 
one or multivariate tables, and diagram and deductive 
statistics tools such as Spearman correlation 
coefficient, Kruskal-Wallis test, and TAU B Kendall 
test were used to analyze the data. All these tests and 
analyses were done using SPSS software. 
 
6.1. Definition of research variables: 
1.6.1. Domestic violence against women: 
              Specific indicators to measure the dependent 
variable (violence against women) are as follows: 
- Psychological violence such as mocking and 
squibbing; lack of attention to 
recommendations/consultation; threatening to take 
the children, marry again, get divorced, and kill; 
inattention, slander, pessimism, disrespecting the 
responder or the family members of the responder, 
etc. 
- Physical violence such as slapping, pulling hair, 
biting, hitting, squeezing the throat, etc. Sexual 
violence such as having sex against the woman's 
desire, unconventional sexual relationships, etc. 
- Economic violence such as not giving spending 
money to the wife, taking the income of the wife, etc. 
- Controlling the behaviors such as preventing the 
woman from education, prevent the woman from 
socializing with her family, controlling his social 
communications, etc. 

Social capital: Social capital has been defined as the 
ability of actors to secure benefits through 
membership in social networks or other social 
structures. Social capital emphasizes on 
characteristics of relationships between people and 
the norms controlling these relationships. Social 
capital of family specifically occurs in relationships 
of family members and implies the relations between 
parents and children and other family members. 
Social trust and social networks are indicators of 
social capital. In the present study, social networks 
have been specifically taken into account in assessing 
the relationship between social capital and domestic 
violence against women. Empathy between spouses: 
Awareness, knowledge, and understanding of 
spouse's emotions (Reber, 1985; 238). 
- Controlling the behaviors: Any behavior from the 
husband or other family members restricting or 
controlling the measures and actions of the wife 
(Reber, 1985; 84, 154). 
Stereotypical beliefs: Prejudice and judgment about 
others without having previous knowledge. Indicators 
of this variable are shown in Table 4. 
Education: Number of years that a person has been 
engaged in studying in formal educational institutions 
 
2. Data analysis: 
            Descriptive and deductive indicators were 
used to analyze the data and then the appropriate and 
needed statistics were applied to test the research 
hypotheses. The scale of dependent and independent 
variables was ordinal. Hence, Kruskal-Wallis and 
TAU B Kendall's tests were used to test the 
significant differences between the studied groups 
and the relationship between them. 
 
1.2. Deductive analysis: 

The dependent variable in our study is 
domestic violence that is divided into two categories 
of physical and mental. This variable is non-
parametric and cannot be quantitatively measured. 
According to the criteria set for the study of violence 
and its types, violent behaviors were divided into 
three categories including low, medium, and high. 
Altogether, 16 indicators were determined to study 
the violence (Physical or mental). The violence of 
men who had imposed 5 or less than 5 of the 
determined types of violence on their wife was 
considered "low",  the violence of men who had 
shown 5 to 10 types of violent behaviors was 
classified as "medium", and the violence of men who 
had 11 or more violent behaviors was regarded as 
"high". 
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Table 2: Frequency distribution of the respondents according to the type of psychological violence

Table 3: Frequency distribution of the respondents according to the type of physical violence 

Table 4: Frequency distribution of the respondents according to their attitude to stereotypical beliefs indices 

 Variable     Kruskal-Wallis test   TAU B Kendall 
N  sig  Chi-square  N  sig  R kendall’s-b  

Stereotypical belief - Violence
Stereotypical belief - physical violence
Stereotypical belief - Mental Violence  

584  
584  
584  

279/0  
236/0  
261/0  

554/2  
887/2  
690/2  

584  
 584  

584  

689/0  
517/0  
203/0  

016/0-  
027/0-  
052/0-  

Spouse Education - Violence
Spouse Education - Physical Violence
Spouse Education - psychological violence  

557  
557  
557  

001/0  
050/0  
001/0  

579/18  
450/9  
518/18  

557  
557  
557  

013/0  
058/0  
002/0  

096/0-  
074/0-  
120/0-  

Social capital - Violence
Social capital - physical violence
Social capital - psychological violence  

600  
600  
600  

012/0  
006/0  
065/0  

824/8  
150/10  
466/5  

600  
600  
600  

007/0  
002/0  
415/0  

105/0-  
119/0-  
32/0 -  

Behavior control- violence
Behavior control- physical violence
Behavior control - psychological violence  

574  
574  
574  

001/0  
002/0  
001/0  

160/13  
673/12  
104/23  

574  
574  
574  

004/0  
006/0  
000/0  

119/0  
113/0  
196/0  

Empathy - Violence
Empathy - physical violence
Empathy - psychological violence  

575  
575  
575  

000/0  
000/0  
000/0  

038/25  
638/24  
494/26  

575  
575  
575  

000/0  
000/0  
000/0  

185/0-  
185/0-  
201/0-  

Table 5: The results of Kruskal-Wallis test and TAU B Kendall correlation coefficient 

 Words and phrases  I agree  I do not agree  I don't know  No answer  Total 
Frequency  Percentage  Frequency  Percentage  Frequency  Percentage  Frequency  Percentage  Frequency  Percentage  

A good woman should obey her husband 
even if she does not accept  

231 5/38  299  8/49  43  2/7  27  5/4  600  100  

Family problems and issues should be 
only discussed and between the family 

members  

534  89  37  2/6  7  2/1  22  7/3  600  100  

It is important for a man to show his wife 
who is the boss  

161  8/26  358  7/59  46  7/7  35  8/5  600  100  

A woman should be able to choose her 120  8/20  401  8/66  39  5/6  35  8/5  600  100  

Total No answer  None Others Brother Father Spouse Type of violence 
Percentage  Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency 

100  600  8/28 173 7/52 316 7/2 16 1.7 10 0 0 2/14 75 mocking and 
squibing 

100  600  2/33 199 51 306 7/0 4 5/0 3 1 6 7/13 82 Lack of attention 
to 

recommendations/ 
consultation  

100  600  5/32 195 2/62 372 3/0 2 3/0 2 2/0 1 5/4 27 not giving 
spending money 

100  600  5/33 201 3/59 356 3/0 2 3/0 2 2/1 7 3/5 32 preventing the 
woman from 

education 
100  600  33 198 64 384 8/0 5 0 0 0 0 2/2 13 slander 
100  600  7/34 208 8/62 377 3/0 2 0 0 0 0 2/2 13 threatening to 

take the children 
100  600  34 204 63 378 2/0 1 0 0 0 0 8/2 16 threatening to 

marry again 
100  600  7/33 202 8/62 377 3/0 2 0 0 0 0 2/3 19 threatening to get 

divorced 
100  600  2/33 199 2/65 391 3/0 2 0 0 0 0 3/1 8 threatening to kill 

Total No answer None Others Brother Father Spouse Type of 
violence Percentage  Frequency  Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency 

100  600  30 180 7/62 376 2/0 1 5/0 3 0 0 7/6 40 slapping, 
pulling 

hair 
100  600  5/32 195 7/64 388 0 0 2/0 1 0 0 7/2 16 punching 

and 
kicking, 

squeezing 
the throat 

100  600  8/32 197 5/65 393 0 0 0 0 0 0 7/1 10 Hitting 
with a 
belt or 
hose 

100  600  2/33 199 65 390 0 0 0 0 0 0 8/1 11 biting, 
hitting 
causing 
injury  

100  600  3/33 194 66 396 0 0 0 0 0 0 7/1 10 Twisting 
the hand 
causing 
damage 

100  600  2/33 199 3/66 398 0 0 0 0 0 0 5/0 3 Physical 
damage 

or 
Ruptured 
eardrum 

100  600  2/33 199 7/6 400 0 0 0 0 0 0 2/0 1 Broken 
bones or 

ribs 
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own friends, even if her husband doesn't 
agree  

It is a woman's duty to have sex with her 
husband, even if the relationship does not 

feel good  

276  46  183  5/30  92  3/15  49  2/8  600  100  

A woman comes to her husband's family 
with a white dress and leaves them with a 

shroud, even if she is treated with 
injustice 

156  26  388  7/64  29  8/4  27  5/4  600  100  

A man has the right to hit his wife if she 
doesn't do  the household chores good  

22  7/3  540  90  14  3/2  24  4  600  100  

A man has the right to hit his wife if she 
disobeys him   

49  2/8  493  2/82  31  2/5  27  5/4  600  100  

A man has the right to beat his wife and 
take her out of the house if he suspects 

her loyalty  

55  2/9  468  78  49  2/8  28  7/4  600  100  

 
2.2. The first hypothesis: Men with different 
stereotypical beliefs, use violence against their 
wives in different ways:  
           As shown in Table 5, this hypothesis deals 
with the difference between different levels of 
stereotypical beliefs and the imposed violence. In 
order to examine the significant difference between 
these two variables, Kruskal-Wallis test was used. 
The results indicate that there is no significant 
statistical difference between different levels of 
stereotypical beliefs and violence. This means that 
faith in stereotypical beliefs has no impact on the 
level of violence. On the other hand, the relationship 
between these two variables was also examining 
using TAU B Kendall test. The results shown in 
Table 5 indicate that this relationship is insignificant 
(Sig. = 0.689). This was also observed in different 
types of violence (Physical and psychological).  
3.2. The second hypothesis: Men with different 
level of education do not apply the same level of 
violence against their wives:  
             Undoubtedly, education level of a person can 
be effective in formation of his/her attitudes and their 
practice. The impact of education on family relations 
and in particular the relationship between spouses is a 
topic that needs to be studied. The effect and 
relationship of this variable with violence were also 
studied and tested. For this purpose, the education 
level of the spouses of the respondents (husbands) 
were divided into 6 categories including illiterate, 
elementary or guidance school, high school, 
associate's degree or a bachelor degree, a master 
degree or higher, and seminary education. The 
question is that whether the education levels affect 
the rate of men's violence against women or not? The 
results show that education level has an impact on the 
rate of violence. This means that the higher the 
education level of men is, the lower the rate of 
violence will be and vice versa. This inverse 
relationship was also observed in TAU B Kendall 
test. It should be noted that this relationship also 
holds true for the indicators of physical and 
psychological violence.  
4.2. The third hypothesis: There is a relationship 
between social capital and domestic violence:                        

Table 5 shows that there is a significant relationship 
between these two variables (Sig. = 0.007 for 
domestic violence and Sig. = 0.002 for physical 
violence), except in cases of psychological violence 
(Sig. = 0.415). The difference between the average 
levels of social capital and levels of violence were 
also tested. The results of Kruskal-Wallis test shows 
that violence has a significant relationship with 
different levels of social capital. This means that 
women who have less social capital tolerate more 
violence and vice versa. 
 
Table 6: Mean and standard deviation of domestic 
violence by spouse's education level  

Education 
level  

Frequency  Mean  Standard 
deviation 

illiterate  33  032/1  049/0  
elementary or 

guidance 
school  

146  014/1  033/0  

high school  197  012/1  027/0  
associate's 
degree or a 

bachelor 
degree  

173  008/1  022/0  

a master 
degree or 

higher  

11  004/1  010/0  

Total  557  012/1  029/0  
 
Table 7: Mean and standard deviation of violence in 
terms of social capital 

 
5.2. The fourth hypothesis: Men with different 
levels of behavioral control, impose different levels 
of domestic violence on their wives:  
               The findings related to this hypothesis, 
shown in Table 5, indicate that there is a significant 

Levels of 
attitudes  

Frequency  Mean  Standard deviation 

Low  79  012/1  033/0  
Medium  412  011/1  027/0  

High  109  017/1  032/0  
Total  600  012/1  03/0  
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relationship between the rate of exercising the 
domestic violence in general and its indicators 
(physical and mental) and different levels of behavior 
control. On the other hand, the relationship between 
different levels of behavior control and violence was 
also examined. This means that the less the 
controlling behaviors of men is, the less violent 
behaviors will be imposed on women and vice versa.   
6.2. The fifth hypothesis: There is a significant 
difference between empathy and violence: 
              The findings related to this hypothesis, 
shown in Table 5, indicate that there is a significant 
relationship between mean levels of empathy and 
violence. Also, a significant inverse correlation was 
found between all levels of empathy with domestic 
violence and its indicators. This means that the more 
the empathy between spouses is, the less the violence 
would be. 
 
3. Discussions  
                "Faith in stereotypical beliefs" was one of 
the variables supposed to be effective imposing 
violence against women. In a nutshell, we can say 
that stereotypical beliefs are prejudices and 
judgments about others without having previous 
knowledge. Undoubtedly, prejudices about the beliefs 
within the society can practically affect the actions of 
actors. So, we tried to see that whether these beliefs 
can be effective in imposing domestic violence or 
not. Hence, this hypothesis was raised and tested. Our 
default assumption in this hypothesis is that those 
who believe in stereotypical beliefs are more likely to 
show violent behaviors and vice versa. This 
hypothesis was tested and the results showed that this 
variable has no significant relationship with domestic 
violence. To ensure more, the concept of domestic 
violence was divided into two parts including 
physical violence and psychological violence. It was 
observed that faith in stereotypical beliefs has a 
significant statistical relationship with none of these 
two indicators. In a study conducted by Tang (2003; 
95) in Canada, the significant relationship of this 
variable with domestic violence was confirmed. Also, 
in a study conducted in Malawi in 2005, 57% of 
women believed that traditional beliefs of the society 
are the cause of domestic violence. In another 
research conducted by Akin and Soubasi in Turkey 
and published in 2004, a significant relationship was 
found between physical violence and traditional 
beliefs, while the present study rejects such a 
relationship. This may due to the differences between 
communities in terms of culture, society, religion, 
etc. Studies have shown that in countries where these 
stereotypical beliefs are less common, less violence 
and patriarchy are seen. The study conducted by 
Nayak et al confirms this argument. 

The results of testing the hypothesis of significance 
of difference between different levels of education 
and domestic violence showed that educated the more 
the men are, the less likely they are to use violence 
against their wife. However, it should not be 
forgotten that this factor alone will not guarantee the 
non-violent behaviors. The relationship between 
men's education and domestic violence was 
confirmed in the studies conducted by Polser et al 
and also Stickely et al.  

Pierre Bourdieu has divided the types of 
capital into three parts including economic capital, 
symbolic capital, and cultural capital. Having or not 
having any of these types of capital can determine a 
person's destiny is personal and social life. Social 
capital is defined as the ability of actors to secure 
benefits through membership in social networks or 
other social structures. Social capital emphasizes on 
characteristics of relationships between people and 
the norms controlling these relationships. Social 
capital of family specifically occurs in relationships 
of family members and implies the relations between 
parents and children and other family members. 
Social trust and social networks are indicators of 
social capital. In the present study, social networks 
have been specifically taken into account in assessing 
the relationship between social capital and domestic 
violence against women. One of the factors that can 
affect violent or non-violent against women is the 
social capital of women. The relationship between 
social capital and violence against women was not 
confirmed in the present study. Even after dividing 
the domestic violence against women into physical 
and psychological violence, no relationship was 
found between these variables. However, a 
relationship between these two variables was found 
in a study by Zoltor et al (2006). This means that 
women who had a rich social capital were less 
exposed to domestic violence. One of the questions in 
the questionnaire dealt with this issue that whether 
the women had talked about the violence imposed on 
them or not. The data indicate that more than half the 
respondents who were abused by violence did not 
talk about it with anyone and rest of them only 
consulted their parents, sisters, and brothers. As the 
level of education of most respondents and their 
parents was low, they had lower levels of social 
capital. Those who had higher social capital didn't 
manage to use it because it was a taboo for them to 
talk about the inner issues of family with others 
outside the home and family. So, non-confirmation of 
the inverse relationship between these variables can 
be due to above-mentioned reasons. However, the 
role of other unknown factors should not be ignored 
in this regard. 
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When a family is formed by the marriage of two 
persons, according to the society's cultural system, 
certain normative patterns that are already defined 
will rule the family. These patterns vary in different 
communities. Patriarchal and authoritarian patterns 
are common in some societies, while democratic 
models are preferred in other cultures. These patterns 
naturally affect the family norms. Evidence indicates 
that patriarchal model has been dominant in the 
family system around the world and this it shows that 
men mainly want to consciously or unconsciously 
control their partner's behavior or thoughts. 
Traditional and patriarchal patterns have been also 
common in Iranian culture throughout the history, 
although we have witnessed some changes and 
developments in the family system in recent decades 
influenced by the global cultural patterns. As we 
move from large cities to smaller cities, we see that 
these cultural patterns are more highlighted. This 
mainly to traditionalism and the high cost of breaking 
the traditions in such communities. It is obvious that 
the communities studied in the present research are 
not no exception. Behavior control in this study 
intends some cases such as preventing from 
socializing with the family, relatives, and friends, 
indifference, sensitivity of man about the normal 
relations of his wife with other men (colleagues, 
neighbors, etc), and so on. The relationship between 
this variable with domestic violence was examined 
and the research hypothesis was confirmed. This 
means that the more the controlling behaviors of the 
man is, the more severe reactions the wife would 
show followed by the exercise of various types of 
violence (Psychological, physical, financial, etc) by 
the man against his wife. The research data and 
evidence show that the men who have more control 
over the behaviors of their wives will resort to violent 
behaviors more than other men. Findings about 
above-mentioned hypothesis can confirm the theory 
of domination and authority raised by new Marxists 
and Feminists. They believe that similarly to 
normative system ruling the society which tries to 
control the behaviors of actors; men try to do so 
within the family. 

Usually, several factors are involved in a 
successful marriage. These factors include cultural 
identity, having the same religious beliefs, deep 
interest in each other, empathy between spouses, etc. 
Empathy between spouses can be defined as 
awareness, knowledge, and understanding of another 
person's emotions. This variable can be measured 
through various indicators. Chalabi says that if you 
want to reduce violence in families, family members 
should agree and cooperate with each other, have 
empathy with each other, consult with each other, 
and have common interests in dealing with problems. 

As discussed in previous part, there is a significant 
negative relationship between empathy and imposing 
or not imposing the violence on women by their 
husbands. This means that the likelihood of imposing 
violence on women is less in families where there is 
more empathy and sympathy between spouses. This 
hypothesis was also confirmed in the present study. 
Chalabi and Rasoulzadeh also confirmed the inverse 
relationship between empathy and violence against 
children in their study. 
1.3. Recommendations and Guidelines:  

Based on the findings of the present study, 
the following guidelines are recommended in order to 
reduce domestic violence against women: 
Instructional strategies: 
1- Education of children (girls and boys) from the 
first years of school in order to learn the skills of 
communication, problem solving, and dealing with 
aggression. 
2- Public education through the mass media to 
change attitudes towards women as the second sex. 
3- Making women familiar with their rights. 
4- Increasing the level of education of women and 
men. 
2.3. Application of preventive measures: 
1- Trying to reach equality in terms of women's and 
men's rights through the activities of human rights 
organizations. 
2- Proposing and implementing plans to prevent 
violence against women, especially domestic 
violence. 
3- Increasing social awareness and trying to change 
attitudes, beliefs, and values which consider violence 
against women a common behavior and overlook it. 
4- Developing women's NGOs to train them. 
5- Establishing a permanent organization to gather 
information and statistics on violence against women. 
6- Supporting research on violence against women 
and ways to prevent it and also practical application 
of the presented solutions. 
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Abstract: Introduction: obsessive – compulsive disorder is a chronic disease with prevalence 2% to 3% general 
community and estimates 40% of society in Iran. Now, research has shown that the cause of many chronic diseases 
is lifestyle and human behavior and health promoting behavior is one of the best ways by which people can maintain 
their health and control. The aim of this study is promoting of health lifestyle patients with obsessive - compulsive 
disorder based on the teachings Pender health promotion theory and its subsequent effects on symptoms disease. 
Methods: The sample included 8 patients who were eligible under the program of volunteer training Pender health 
promotion model and were followed for 3 months. Tools used in this research were Health Promoting Lifestyle 
Profile II and Madsly Inventory to identify symptom obsessive - compulsive disorder. Results: The results showed a 
significant difference between mean scores of health promoting lifestyle before and after the intervention (p = 0/01) 
such that educational programs promoting healthy lifestyles increases significantly in the six dimension excluding 
the responsibility and spirituality. Although the mean scores for symptoms of obsessive - compulsive decreased after 
the intervention but these differences were not significant (P = 0.054) however, this difference in the scales of doubt 
-task and revision (P = 0/04) was significant. Discussion: Despite the limitations of existing in this research to 
generalize the results including small numbers of samples and the lack of control group, however, in conclusion, this 
study can be primary study the effect of educational program provided by nurses for promoting patients' health with 
chronic disease, obsessive – compulsive and even reduced some their symptoms.  
[Maryam Radmehr; Tahereh Ashktora; Leila Neisi. Effectiveness of educational programs based on Pender's 
theory on the health and symptoms in patients with obsessive - compulsive disorder. Life Sci J 2012;9(4):2174-
2180] (ISSN:1097-8135). http://www.lifesciencesite.com. 323 
 
Keywords: Pender's theory, obsessive - compulsive disorder, educational programs 
 
1. Introduction 
         Obsessive-compulsive disorder (OCD) is one of 
the most common psychiatric disorders noticed by 
western psychiatrists since 19th century (1, 2). The 
main symptoms of this complicated syndrome are 
unwanted, frequent and intrusive thoughts (Obsessive 
thoughts) followed by some frequent and intrusive 
behaviors (Compulsive behaviors). Indeed, the 
patient performs such behavior to escape from his/her 
paralyzing and endless anxiety or neutralize the 
obsessive thoughts (3, 4, and 5). The obsessive-
compulsive patients have insights about their disease. 
It means that these patients know that their thoughts 
and behaviors are abnormal and inappropriate for 
their personality. According to psychological 
classifications, the obsession is one of severe 
neuroses diminishing the patient’s mental and 
behavioral balance and accommodation with 
environment (6). In 2002, the World Health 
Organization (WHO) reported that Obsessive-
compulsive disorder is responsible for the 5 cases of 
each 10 cases of disability in the world and the 
prevalence of this disorder are increasing 

dramatically in rich developed countries(7). 2 to 3 
percent of general population can be suffered by 
obsessive-compulsive disorder in their life. It has 
been estimated that 10 percent of outpatient visits of 
psychiatric clinics and offices are related to this 
disorder (2). The prevalence of the obsessive-
compulsive disorder is 2-fold higher than 
schizophrenia and bipolar disorders (8). The website 
of Iranian scientific database has published that the 
prevalence of obsessive-compulsive personality 
disorder is about 40 percent in Iran (9). The 
adolescence and early adulthood are the common 
ages of involvement by the disorder. No different 
rates of the involvement can be found among males, 
females and children of different ethnicity, cultural 
background, and social and educational level (4). The 
theories about the disorder and its related etiology 
proposed by various psychiatrists up to now have no 
confirmed experimental basis and no effective 
therapeutic measures have been provided through 
these theories (1). The studies demonstrated that the 
disorder is resistant to treatments. The treatments last 
averagely about 14 to 17 years since the onset of the 
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disease (4). Some of experts called the disorder as 
“latent epidemic” (8). Similar to other chronic 
diseases, some risk factors have been proposed for 
the obsessive-compulsive disorder. Consequently, the 
correction of such risk factors should not be omitted 
and replaced by the medications. According to the 
today’s researches, many of the chronic disease are 
originated from inappropriate human lifestyle and 
behaviors. Hence, the health-promoting behaviors are 
one of the best approaches to keep public health (10).  
Improving the public health through lifestyle 
modification and control and omitting of the risk 
factors can result in minimized cost and side effects, 
decreased hospitalization and lower interfering with 
daily activities. In addition, such measures can 
increase the effectiveness of medical and non-
medical treatments and improve the quality of life. 
The lifestyle is a collection of the behaviors that an 
individual choose them as a pattern for life. Lifestyle 
modification should be considered as an essential 
factor to improve the symptoms and minimize the 
side effects along with other therapeutic options (12).  

One of new health-promoting patterns is 
Pender’s health promotion theory developed in 2005. 
Pender, who is a theorist of nursing, based his theory 
on theory of social learning and emphasized on 
importance of motivating factors and health 
behaviors (13).This theory constitutes the theoretical 
framework of present study. (13). Pander’s power in 
defining health is that he doesn’t confine nurses and 
other health care teams to intervening in order to 
reduce the risk of disease and he gives more chances 
to nurses to examine individuals, families, and 
communities so that they try to improve health, and 
promote functional abilities and better life styles. 
This model which is one of the central theories in 
nursing, directs nurses so that they would 
systematically examine clients in terms of perceived 
self- efficacy, perceived barriers and benefits of 
action, and interpersonal and situational influences 
and would be able to set the arrangements for 
promoting health-enhancing behavior in individuals 
based on their own individual interventions (14). 
Many studies have indicated that the rate of 
depression related to obsessive-compulsive disorder 
and the intensity of obsessive-compulsive symptoms 
highly affect life quality and some reported that 
getting better scores in physical aspect of life quality 
was resulted by employment (15). In this research, 
the researchers have triedin addition to study 
different aspects of such patients’ lives, which have a 
special position in prioritizing to be offered various 
non-drug treatments, also consider doing behaviors 
which will promote the health of such patients. In 
their studies Bystritsky and et al (1999) emphasized 
that written treatment procedures of patients with 

obsessive-compulsive disorder will affect their 
perception and subjective scale of their lives quality 
more than objective parameters such as family 
support, disability, and employment and specialists 
are needed to – while treating patients with chronic 
diseases such as obsessive-compulsive disorder – 
care about improving the quality of their lives in 
addition to practicing usual treatments (15). Many 
studies have reported the effect of educational 
programs based on Pander’s model on enhancing 
health-promoting lifestyle of healthy people and 
patients with chronic diseases (16, 17, and 18). The 
findings of Safabakhsh and et al(2004) studies 
showed that educational programs based on Pander’s 
theory after 3 sessions of teaching the method of 
having healthy life and 3 months pursuing, caused a 
meaningful increase of patients’ health-promoting 
lifestyle scores after coronary bypass surgery in 
experimental group (11).  
1.1. Research materials and methodology: 
         This research is a quasi-experimental study with 
before and after intervention control. The research 
population includes all patients with obsessive-
compulsive disorder who have been admitted to two 
psychiatric clinics in Dezful. Purposeful sampling 
initially consisted of 9 volunteer patients introduced 
by psychiatrists who had inclusion criteria to 
participate in the study such as not having another 
chronic mental disorder like schizophrenia and 
bipolar disorders, being adult, and being 
accompanied by one family member in all stages of 
training programs. In the end, the samples reduced to 
8 people because one of them was not present in 
training sessions. The tools used in this research were 
Health Promoting Lifestyle Profile II₁ (HPLPII) and 
Maudsley Obsessive Compulsive Inventory (MOCI) 
₂. Health Promoting Lifestyle Profile II which is 
planned based on Pander’s model, was first prepared 
by Walker and Hill Polerecky₃ and then some 
changes were made in it in 2002. This profile 
includes a multi-dimensional assessment of health 
promoting behavior and it measures the frequency of 
applying health promoting behavior in six 
dimensions of taking health responsibility, physical 
activity, nutrition, spiritual growth, stress 
management and interpersonal behavior. The profile 
contains 52 questions and is scored by using 4-point 
Likert Scale as Never (1), Sometimes (2), Usually 
(3), and Always (4). The range of total score of 
health promoting behavior is 50-208 and for each 
dimension a separate score is calculated. Higher 
scores represent doing healthier behavior and 
lifestyle. Profile makers suggest that the scores must 
be studied and interpreted in 1-4 scales. Cronbach's 
alpha and test-retest reliability of this profile in many 
domestic and foreign studies is reported to be 0.8 - 
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0.93. Cronbach's alpha in each dimension is reported 
as 0.7 – 0.94. (17, 21, 22, 23). The profile used in this 
research was the copy that had been translated and 
confirmed by 10 professors teaching English at 
Shiraz Medical School in 2004 (11). Maudsley 
obsessive compulsive inventory is one of the most 
popular tools based on patients’ report with 
rumination and sensitive to treatment changes. This 
tool was made in Maudsley Hospital by Harrison and 
Rachman in 1977. This inventory contains 30 
questions with True or False options for each 
question. In this inventory there is a general score for 
obsession and separate scores for each disorder 
including checking, washing / cleaning, slowness / 
repetition, doubting / conscientiousness. Test score is 
between 1 to 30 and high score indicates more signs 
of mental-practical obsession. This inventory is used 
as a norm in many countries and at present it has 
been translated to persian as well and has high 
reliability and validity. Norman₁ and et al (1999) 
have reported its. Cronbach's alpha as 0.85. In Iran 
Ghasemzade (2001) studied the content validity of 
this tool and Aliloo calculated the test –retest 
reliability of this tool in students of Tehran Teachers 
Training University (Tarbiat Moalem-E Tehran) 
which was 0.82 (25, 5 ). One of the shortcomings of 
this inventory is that there are just two questions in 
relation to mental rumination which could not be a 
proper criterion for judgment on this kind of 
obsession. In this research the content validity of the 
tools was approved of by 7 members of university 
board of science with master degree in nursing and 
psychiatry and 3 patients with obsessive-compulsive 
disorder. Due to large number of questions and little 
number of samples, reliability was measured on 16 
completed scales in the end, and Cronbach's alpha for 
health promoting lifestyle profile II and Maudsley 
obsessive-compulsive inventory was 0.94 and 0.88 
respectively.  
2. Material and Methods  
          Ethical approval was granted by the research 
ethics committees of the research board Islamic azad 
university Dezful. All subjects who signed informed 
consent form attended training programs which were 
held in two 60-minute sessions in four-person groups 
in one-week interval with one certain member of 
their family in training and treatment center of Dezful 
great hospital. Participants in these classes were 
trained based on Pender’s teachings in relation to six 
dimensions including health responsibility, physical 
activity, nutrition, interpersonal relations, stress 
management, and spiritual growth. In these sessions 
educational clips were played, pamphlet and CDs 
were distributed and some books were introduced and 
handed out to the participants to be studied. During 
three months the subjects and their single family 

member were separately guided through telephone 
conversations to perform health promoting behavior 
and their problems and barriers were considered and 
examined and health promoting lifestyle profile and 
Maudsley inventory were completed before the 
sessions and after three months of treatment and 
studying in presence of researchers. All data was 
analyzed by SPSS 16 software and descriptive 
statistics including (frequencies, means, Skew Index, 
data distribution curves) and also inferential statistics 
(T-Test and Wilcoxon Test) were used.  
3. Results  
          All patients in this research were female. Most 
of them hadn’t got diploma, and were married, 
housewives, and in their 20th (20 -29). They had 
developed this disease since 1-5 years ago when most 
of them were 20-39 years old. The entire 
experimental group was treated by Clomipramine for 
7 months to 10 years. 4 patients had been 
hospitalized due to this disorder and were treated by 
medications. Health promoting lifestyle average 
score was 111.37 out of 208 before intervention and 
139.75 after intervention. This difference was in 
favor of after invention score in increasing health 
promoting lifestyle scores of the subjects. The 
majority of subjects’ answers to health promoting 
behavior before intervention were so that half of 
them had chosen “Never”, “Sometimes” options and 
the other half had chosen “Usually” in four-point 
Likert scale of this profile. After intervention most of 
them had answered “sometimes” and “Usually”. The 
highest scores of participants’ health promoting 
lifestyle before intervention were related to spiritual 
growth, interpersonal relations, nutrition, health 
responsibility, stress management, and physical 
activity respectively. (Table1). 
 
Table 1: health promoting lifestyle scores and their 
micro scales before and after intervention  
 

Group 
Tool’s 

Total Score 

Subjects Score Before 
Intervention 

Subjects scores 
 After 
Intervention  

Average Average 
Lifestyle  208 37/111  75/139  

Responsibility 36 62/19  87/24  

Physical activity 32 00/11  37/18  

Nutrition  36 62/20  50/25  

Spirituality 36 37/22  50/24  

INTERPERSONAL 
RELATIONS  

36 12/21  25/25  

Stress Management 32 62/16  25/21  

 
Total average score of obsessive-compulsive 

symptoms was 18.87 out of 30 before intervention 
which reduced to 13.5 after intervention. The 
maximum scores of obsessive-compulsive symptoms 
before intervention were related to doubting - 
conscientiousness, rechecking, slowness - repetition, 
and washing (Table 2).  
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Table 2: obsessive-compulsive disorder scores and 
subscales before and after intervention 

Group 
Tool’s Total 

score 

Subjects Score Before 
Intervention 

Subjects scores 
 After 
Intervention 

Average Average 
Obsession 30*  87/18  50/13  

Rechecking 9 25/6  87/3  

Washing 11 62/5  00/5  

Slowness- 
Repetition 

7 00/4  75/2  

Doubting 
Conscientiousness  

7 37/5  87/3  

* Subscale scores are common in several questions 

 
With drawing distribution curve of lifestyle 

scores and obsessive-compulsive symptoms before 
and after intervention and also calculating Pearson’s 
skew index and Skew Coefficient it was known that 
these scores had normal distribution, therefore it was 
possible to administer parametric paired t-test in 
order to compare and modify changes although 
nonparametric Wilcoxon test was also used in these 
cases which generally had similar results with t-test 
except in total obsessive-compulsive scores. Findings 
indicated that there was a significant difference 
between average scores of lifestyle before and after 
intervention (P=0.01). In other words, educational 
programs improved health promoting lifestyle of 
patients with obsessive-compulsive disorder. Also the 
results in subscales of this tool indicated a significant 
difference between the scores of physical activities, 
nutrition, interpersonal relations and stress 
management but this difference was not significant in 
subscales of responsibility and spirituality.  

Research findings also indicated that the 
difference between total average scores of obsessive-
compulsive symptoms before and after intervention 
was not significant ( P=0.053 ) but there was a 
significant difference in subscales of this tool that is 
rechecking and doubting – conscientiousness 
(P=0.04). In other words, health promoting 
educational programs decreased obsessive-
compulsive signs in all kinds of rechecking and 
doubting – conscientiousness.  

Pearson’s correlation coefficient didn’t show any 
meaningful relations between scores of obsessive-
compulsive signs of Maudsley inventory and scores 
of health promoting lifestyle profile in this research.  
4. Discussions  
           Total average score of the subjects’ health 
promoting lifestyle profile was 111.37 before 
intervention with the highest score related to 
spirituality and interpersonal relations and lowest one 
related to physical activity and stress management. 
The findings of a research conducted by Motlagh and 
et al(2011)on 440 students at medical school of Yazd 
university indicated that the average score of the 
subjects’ health promoting lifestyle profile was 130.3 
with the highest score related to the subscale of 

spirituality and the lowest score related to physical 
activity (10).also In Jalili’s and et al(2008) research, 
total score of students’ lifestyle is reported as 134.6 
(25). Comparison of findings in these two researches 
and present research shows that the score of health 
promoting lifestyle profile in patients with obsessive-
compulsive disorder in this research is less healthy. 
Also, the results of the highest and the lowest score in 
different dimensions of this profile matched each 
other except in stress management. Spirituality high 
score in these findings might be related to the culture 
and religious system of Iranian society. Every time 
people feel they are growing, believe that their lives 
are purposeful, are waiting for future, and are trying 
to achieve their long term goals in their lives and feel 
that there are connected to a superpower above them, 
indicate the signs of health in this dimension (10). 
Getting the lowest score in physical activities seems 
to be a general health problem in developing societies 
and in our society (21). Low scores in stress 
management, with regard to possible causes of 
developing obsession and the individual’s inability in 
dealing with problems and stress, is not far fetched 
(1) to be related to paying more attention to 
controlling and preventing the side effects of not 
performing these kinds of behavior among healthy 
people and the patients. In a research conducted by 
kheirgo and et al(2012), in comparing health 
promoting lifestyle profile of healthy people and 
patients with chronic rheumatoid arthritis, the results 
indicated a significant statistical difference and lower 
score of patients in all dimensions of the profile 
except stress management (26). In Shu-Ving Hou’s 
study (2010), the results showed that the scores of 
life quality of patients with obsessive-compulsive 
disorder – by applying QQL ( Quality of Life) scale 
in general dimensions, psychology and social support 
were lower than control group (healthy individuals) 
(27).Subjects participating in this research showed a 
significant increase of scores in health promoting 
lifestyle profile (P=0.01). Moreover, a significant 
increase in subscales of physical activities, nutrition, 
interpersonal relations and stress management was 
observed. However, these educational programs 
didn’t show any significant increase in responsibility 
and spirituality (P=0.054). In Bystritsky’s study 
(1999), the results indicated significant improvement 
of life quality of the patients after suitable nondrug 
treatments of obsessive-compulsive disorder (15). 
The findings of present research match with the 
results of Carreno and et al (2006) after 
implementing similar educational programs in a 
group of ordinary people. Carreno reported a 
significant increase of total average scores of health 
promoting lifestyle profile in two different groups of 
women (P=0.0001) based on Pander’s model. This 
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increase was in all six dimensions of lifestyle profile 
(20). Therefore implemented educational programs in 
this research in two dimensions of responsibility and 
spirituality couldn’t make significant changes in 
increasing this form of healthy behavior and 
modification in implementing these programs in 
these two dimensions seems to be needed. Total 
average score of obsessive compulsive disorder signs 
of the subjects in this research was 18.87 out of 30 
before intervention. The lowest score of obsessive-
compulsive signs before intervention was related to 
washing and the highest score was related to the 
subscales of doubting – conscientiousness. In a 
research done by Imani and et al, the total average 
score of obsessive-compulsive signs is reported to be 
21 / 43 for 43 patients (2). In a research done by 
Sajadian and et al, the total average score of 
obsessive-compulsive signs (18 patients) was 16 and 
the highest score in experimental group was related 
to doubting – conscientiousness subscales and the 
lowest score was related to washing scale which 
match with the results of present research (23). 
Considering the results, it seems that the scores of the 
patients’ obsessive-compulsive signs in theses 
researches were average or above average. In Kaplan 
and Saduk textbook of psychiatry, pollution is 
mentioned as the most common pattern of obsessive-
compulsive signs which is followed by washing and 
the patterns of doubting, obtrusive thoughts 
(rechecking) and slowness are respectively ranked in 
next stages in terms of being common (27). However, 
it seems that in this research and study of Sajadian 
and et al(2008), patients got higher score in patterns 
of doubting and conscientiousness and this difference 
requires more examination of these obsessive-
compulsive patterns in our society(23). Of course, 
one of the causes of this difference might be related 
to the complaint of patients who have developed 
washing pattern and their going to clinics for 
treatment and also related to the side effects and 
problems of this unhealthy behavior in comparison to 
doubting –conscientiousness pattern. Moreover, this 
kind of disorder is faster and more clearly recognized 
by family members. Observing insignificant 
relationship between the scores of health promoting 
lifestyle profile and common obsessive-compulsive 
disorder signs in this research matches with 
Bystritsky’s study (1999) in the usage of life quality 
scale (15). Although the average score of obsessive-
compulsive signs reduced to 13.5 after intervention, 
this difference was not statistically significant 
(P=0.053) even though it might be considered 
significant by some experts. Moreover, in this 
research the average score of obsessive-compulsive 
signs reduced in for dimensions of inventory but it 

was statistically significant only in two dimensions 
that is rechecking and doubting – conscientiousness.  

In his studies, the researcher didn’t find any 
research in relation to health promotion of patients 
with obsessive-compulsive disorder through 
intervention and its effect on reducing obsessive-
compulsive signs ; however, numerous researches 
have been done on effective nondrug methods of 
reducing obsessive-compulsive signs which have 
often been done among small groups of patients with 
obsessive-compulsive disorder with 1- 12 subjects in 
experimental group and with or without control group 
and the results have been reported to be significant 
and positive in all cases. some examples of these 
interventions were mind awareness, cognitive 
behavioral treatment, separate mind awareness, and 
exposure which were to some extent and in some 
cases indirectly related to the teachings of Pender’s 
health promotion model ( 2, 29, 31, 23, 32, 28 ). 
Since all the subjects in this research were treated by 
medications for 7 months to 10 years, it seems that 
medication effects together with educational 
programs could significantly reduce the signs of 
obsession in some dimensions during these three 
months. Non-drug treatments especially when the 
patient is in regular, constant touch with an 
interested, compassionate and encouraging specialist 
might help the patient to continue to their usual 
performance by relying on him and without such 
help, the patients would be completely overwhelmed 
by their own symptoms (28). In this research, the 
subjects remarked that educational programs of 
healthy behavior and recommendations to do them by 
one member of treatment team which is held with 
interest and time investment, would be more 
acceptable for them than being educated through 
sources and other people and the constant contact of 
the researchers with subjects specially the patients 
with mental disorders during three months would 
impress the patients to care about doing healthy 
behavior. Family psychotherapy would also help the 
patients and would reduce family discrepancy in 
relation to the patient and making a therapeutic 
alliance with healthy family members would 
definitely help the patient (28). According to the 
subjects of the research, in implementing educational 
programs of this research, the presence of the 
patients’ companions and their attention to teachings 
of Bender’s model seems to be very significant in 
different aspects such as active participation of the 
subjects in classes, pursuing and doing activities. 

In treating the patients with obsessive-
compulsive disorder, the following non-medication 
treatments are always discussed: reducing stress, 
changing life conditions, employment and 
amusement, communication and living in a 
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community, moral and spiritual methods and proving 
their pride and self- efficacy so that they can manage 
their own affairs and save themselves (33). All these 
matters have been somehow considered in teachings 
of Pender’s model based on his theoretical structure 
and can be offered quite well by the nurses.   
1.4. Conclusion: 
        Nowadays, caring about the quality of life is one 
of the concerns of international societies and 
researchers; and World Health Organization (WHO) 
as a pioneering organization, has recently paid 
special attention to developing assessment and 
evaluation of health such as birth and death beyond 
traditional health criteria (34). Obsessive-compulsive 
disorder is a common chronic mental disorder all 
around the world and well-controlled studies have 
concluded that main treatments associated with other 
affective programs would be very effective and 
efficient in achieving treatment goals very quickly 
(32). The results of this research showed that 
implementing health promotion programs very 
simply and in a short time by nurses can promote 
healthier lifestyle nearly in all its dimensions in 
patients with obsessive-compulsive disorder. 
Moreover, observing the significant decrease of some 
signs of obsessive-compulsive disorder after 
implementing educational programs which was not 
much predictable marks the importance of paying 
attention to these programs together with other 
treatment methods. Few number of volunteer 
participants and impossibility of attending more 
participants, and not having a control group are some 
limitations of this research in generalizing the 
findings; however, this study by its own can be 
considered as an initial research on paying attention 
to the implementation of such educational programs 
by nurses, and can be accompanied by novel ideas 
and thoughts to increase life quality and to treat such 
patients more effectively 
2.4. Suggestions: 

Considering the limitations of this research, 
it is suggested that the effect of these educational 
programs based on Pender’s model be studied in 
certain larger groups if possible in terms of attending 
criteria and having a control group in order to be able 
to generalize the results more. But based on their 
experience in this research, the researchers suggest 
that these educational programs be offered to the 
patients quite individually by nurses 
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Abstract: The request for cesarean section has increased. According to importance of educational and behavioral 
intervention, this study performed to determine the effect of tow modes of educational intervention on pregnant 
women's attitudes toward vaginal delivery and cesarean section. This is quasi experimental and prospective 
study.Women who were in 3rd trimester of pregnancy selected. Sampling was multistage and purposeful. Case 
group received planned educational intervention and control group receive routine educational intervention. 
Questionnaires were filled before and one month after intervention. Data was analyzed by SPSS software using 
descriptive, analytical statistics. Mean age in control group and case group were 24.20(4.73), 23.44(4.9) 
respectively. There was significant difference between mean score of total attitude between case and control group, 
after educational intervention. (p<0.05). More studies about attitude and behavioral intervention suggested. 
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1.Introduction 
 Today, caesarean section is one of the most 

preferred surgeries throughout the world, but its 
increase due to non-medical reasons is also observed 
across the globe. This increase in the caesarean 
section illustrates that neither health system 
employees nor their clients regard this surgery to 
entail any serious dangers (World Health 
Organization, 2010). 

Statistics reveal that 25.7% of all deliveries 
are caesarean section, ranging from 2.3% in Angola 
to 46.2% in China. The caesarean section due to non-
medical reasons ranges from 0.01% to 2.1% in 23 
countries (World Health Organization, 2010). 
According to the published statistics of the World 
Health Organization, the rate of caesarean section in 
Iran is 41.9%, 6% of which is unnecessary(Gibbons 
L et al., 2010) 

The factors affecting caesarean section are 
complex and considering them in efficacy of 
interventions to reduce caesarean section is extremely 
challenging. The decision to perform caesarean 
section is made by the mother and the physician, and 
can be influenced by a wide range of external factors. 

This decision can be made during pregnancy or even 
before delivery with medical reasons (for mother and 
the baby), or due to psychological or social reasons 
(Khunpradit S et al., 2011). 

Although there are behavioral and 
interventional factors at different levels of 
programming that affect the behavior related to 
caesarean surgery, one of the factors related to 
mothers is the mothers’ attitude and their request for 
caesarean section(Yazdizadeh et al., 2011). The 
maternal request for caesarean section is a 
controversial factor in caesarean and occurs in 
presence of lack of medical and midwifery 
indices(Cunninngham, 2010). In fact, attitude is an 
emotional response based on knowledge and the 
approach of an acceptable attitude is sourced from 
the Allport concept and that evaluation of an 
individual is from acceptability or non-acceptability 
of his purpose or action(Zanna & Rempel, 2008). 

Mother’s complications are twice as much in 
caesarean section in contrast vaginal delivery. The 
principle causes include postpartum infection, 
bleeding, and thromboembolism. It has been 
mentioned that not all complications appear 
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immediately after delivery. Declea et al. found that 
re-admission to the hospital 30 days after delivery in 
caesarean section is twice as much as in vaginal 
delivery(Cunninngham, 2010). 

Belief in quick recovery in vaginal 
delivery(Aali & Motamedi, 2005; Manthata, Hall, 
Steyn, & Grove, 2006; Stoll, 2009), better mother-
baby bonding are the trends related to vaginal 
delivery(Aali & Motamedi, 2005; Manthata et al., 
2006; mostafavizade, mashughi, & rostamnejad, 
2006; Stoll, 2009), fear of vaginal delivery and 
contractions related to vaginal 
delivery(mostafavizade et al., 2006; Stoll, 2009) are 
the primary reasons for preferring caesarean section 
over vaginal delivery. Also, the right to choose 
delivery method is among reasons given for maternal 
tendencies(Hogberg, Lynoe, & Wulff, 2008). 

Although some studies reject the belief in 
mothers’ attitude and request for caesarean section 
and blame healthcare system for the increase in 
caesarean section in the recent two decades(Lee, 
Khang, & Lee, 2004), all levels are important in 
education and interventions. 

There have been some studies on attitude in Iran 
as well as studies on the effect of education on 
attitude(Aali & Motamedi, 2005; Amidi & 
Akbarzadeh 2006; mostafavizade et al., 2006; 
Sharifirad, Rezaeian, Soltani, Javaheri, & Amidi 
Mazaheri, 2010; Tofighi Niaki, Behmanesh, 
Mashmuli, & Azimi 2010), but in respect of 
assessment of the attitudes of those who have almost 
definitely decided to have caesarean section, there 
have not been any studies other than a few minor 
cases(Sharifirad et al., 2010). In a study by Moeini 
(Moeini, Besharati, Hazavehei, & Moghimbeigi, 
2011), the mean score of attitude in elective 
caesarean group was lower than that in the case 
groups, the same study recommends solutions such as 
education of pregnant women and young girls 
according to theory and behavioral patterns and 
family counseling at the health centers. Given the 
importance of proper health education and behavior 
change strategies(Moeini et al., 2011; 
WorldHealthOrganization, 2010; Yazdizadeh et al., 
2011), the present study examines pregnant women’s 
attitudes who highly intended to have caesarean 
section in health care centers in Sabzevar, in two 
methods of routine educational intervention and a 
planned education program. 
2.Material and Method 

The present study is a prospective quasi-
experimental study. The study population consists of 
primiparous women highly intent on having 
caesarean section delivery in health centers in 
Sabzevar. 

The sample size was determined 45 women in 
the control group and 45 in the study group according 
to the relevant formula. The sampling method was 
multi-stage, in that, first health centers in the city of 
Sabzevar were classified in terms of socio-economic 
status into 3 classes. Then in each class of high, 
middle, and low, two health centers were randomly 
selected and divided into control and case centers. In 
each center, 15 eligible women who were willing to 
participate in the intervention and cooperation were 
chosen with the easy sampling method. 

Primiparous women in their third trimester who 
were willing to have cesarean section and were 
eligible for vaginal delivery were enrolled. If a 
participant was not willing to participate or was 
eligible for cesarean section for any medical reason, 
she was excluded. 

The intervention method was such that the 
control group received routine education related to 
the third trimester of pregnancy and had the choice of 
delivery, and the case group underwent scheduled 
intervention program, also an education session 
which ran for maximum of 60 hours, using group 
discussion techniques, films, and use of models. 
Within one to two weeks, printed materials about 
choice of delivery and after care was handed to 
women. At this stage, face to face education about 
choice of delivery method was given. The pre-test 
using questionnaires before educational intervention, 
and post-test, almost 2 months after intervention 
which was 2 to 3 weeks to estimated delivery time 
were completed in an interview. Delivery method 
was assessed by checking family records after 
delivery. 

 The data collection tool was a questionnaire 
including the following: 9 demographic questions, 16 
awareness questions, 17 attitude questions on a five 
point Likert scale, and 2 intentional behavior 
questions. The attitude questions on a five point 
Likert scale ranged from totally agree to totally 
disagree, and for the ease of comparison and analysis 
of data, scores were based on 100. Thus, the range of 
the score of each attitude question and mean of total 
scores were from 0 to 100, and was classified as 
score of 0 to 25 poor, 25 to 50 moderate, 50 to 75 
good, and 75 to 100 very good. The validity of The 
questionnaire was made through content validity. 
Thus, the questions related to attitude were extracted 
after reviewing scientific  

literature and were approved by 3 experts in the 
field. The reliability of the attitude questionnaire was 
determined through Cranbach’s alpha (α=0.70). 

The data were analyzed using the statistical 
software SPSS, descriptive and analytical statistics, 
including central and dispersion indices and the 
Fisher exact tests, chi-squared test, Mann-Whitney, 
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Wilcoxon test, and independent t-test. Levels lower 
than 0.05 were considered significant. 

 
3. Results 

The mean age of the control group was 20.24 
(4.73) and of the case group 23.44 (4.9) years, and 
the mean gestational age in the control and case 
groups was 6.46 (0.98) and 6.26 (0.78) months, 
respectively. 

In this study, in the case group, 2 women 
(4.4%) had elementary education, 6 (13.3%) had 
middle school education, 18 (40%) had high school 
diplomas, and 19 (42.2) had higher education. In the 
control group, 4 (8.9%) had elementary education, 9 
(20%) had middle school education, 16 (35.6%) had 
high school diploma, and 16 (35.6%) had higher 
education. The chi-square test did not reveal any 
significant differences between the two groups in 
respect of their education. 

In the case group, 42 women (93.3%) had 
expected pregnancies, and in the control group, 44 
(97%) had expected pregnancies. The chi-square test 
did not show any significant differences between the 
two groups in this respect. 

Before intervention, Fisher’s exact test did not 
show any significant differences between the two 
groups in respect of women’s intentions to choose 
caesarean section delivery (see table 1). 

Table 2 compares the overall attitude score 
between the control and case groups before and after 
the educational intervention. 

Table 3 compares the mean scores of the 
attitude in the control and case groups, also between 
the two groups. 

 
Table 1: Comparison the women intention for 
cesarean section selection in case and control group 
before intervention 
 
Intention group Case group Control 

group 
   
I would never select 
cesarean section 

0(0%) 1(2.2%) 

I would probably select 
cesarean section 

22(48.9%) 27(60%) 

I would definitely 
select cesarean section 

23(51.1) 17(37.8%) 

Fisher test result P=0.28 
Table 2: Comparison the total means score of women 
attitude before and after intervention 

Mean 
score of 
attitude 

case Control Independe
nt- t test 
result 

Mea
n    

SD mea
n 

SD 

Before 
intervent
ion 

50.0
6 

10.3
3 

48.3
0 

8.5 P=0.38 

After 
intervent
ion 

49.8
3 

9.05 40.7
5 

10.2
6 

P<0.001 

 

 

 
table3: comparison of attitude mean scores of case and control groups, before and after intervention 

Attitude toward type of delivery  groups Case Control Result 
Mean SD Mean SD  

Mother right to select type of delivery Before intervention 21.11 21.94 12.77 16.53 *P=0.04 
After intervention 17.22 1.83 15.00 1.79 *P=0.50 
Result **P=0.17 **P=0.30  

vaginal delivery is not Agonizing Before intervention 59.44 29.33 56.66 26.32 *p=0.53 
After intervention 58.33 2.38 46.11 2.76 *p=0.03 
Result **p=0.83 **p=0.14  
    

delivery selection and financial status Before intervention 49.44 23.53 50.55 26.90 *p=0.83 
After intervention 65.55 2.15 51.66 2.68 *p=0.006 
Result **p=0.003 **p=0.83 

level of mother education and delivery 
selection 

Before intervention 42.77 21.73 52.22 24.89 *p=0.07 
After intervention 68.33 1.79 47.22 2.33 *p<0.001 
Result **p<0.001 **p=59  

vaginal delivery as sign of mother 
success 

Before intervention 41.66 22.61 37.22 2.73 *p=0.37 
After intervention 30.55 1.98 47.22 2.33 *p=0.11 
Result **p=0.007 **p=0.36  
    

mother knowledge in delivery selection Before intervention 18.88 19.33 15.00 17.99 *p=0.31 
After intervention 16.11 2.00 16.11 2.07 *p=0.91 
Result **p=0.34 **p=0.76 
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vaginal delivery is not scaring Before intervention 63.33 29.48 47.22 2.39 *p=0.61 

After intervention 67.22 24.88 33.88 2.45 *p=0.008 
Result **p=0.01 **p<0.001 

vaginal delivery and sexual relationship 
problems 

Before intervention 56.11 25.68 61.11 2.10 *p=0.93 
After intervention 61.11 2.10 48.33 2.15 *p=0.008 
Result **p=0.33 **p=0.16 

Lack of fatigue in vaginal delivery 
 
 

Before intervention 63.33 2.41 52.77 2.14 *p=0.053 
After intervention 52.77 2.14 40.55 2.15 *p=0.006 
Result **p=0.08 **p=0.02 

Caesarean section delivery and lack of 
enjoyment of immediately seeing the 
baby 

Before intervention 52.22 2.54 55.55 2.43 *p=0.60 
After intervention 54.22 2.54 38.33 2.29 *p=0.001 
Result **p=0.67 **p=0.01 

Caesarean section and the intelligence of 
babies born in this way 

Before intervention 51.11 2.33 51.66 1.87 *p=0.89 
After intervention 64.44 2.35 49.44 2.74 *p=0.001 
Result **p=0.71 **p=0.02 
   

Seeing birth of the baby by mother Before intervention 48.33 2.22 62.77 1.89 *p=0.66 
After intervention 51.11 2.71 49.44 2.74 *p=0.007 
Result **p=0.81 **p=0.009 
   

Caesarean section delivery and quality of 
care in hospital and at home 

Before intervention 50.00 2.44 52.22 2.60 *p=0.71 
After intervention 62.77 1.89 42.66 2.64 *p=0.002 
Result **p=0.02 **p=0.58 

The role of delivery pressure in baby’s 
health 

Before intervention 47.77 1.49 46.11 2.49 *p=0.78 
After intervention 47.22 2.33 51.11 1.99 *p=0.45 
Result **p=0.58 **p=0.13 

Unbearable pain of caesarean Before intervention 62.22 2.17 52.22 2.12 *p=0.02 
After intervention 60.55 2.09 43.33 2.09 *p<0.001 
Result **p=.57 **p=0.05 
   

Mother producing more milk in natural 
birth 

Before intervention 51.66 1.79 43.33 1.71 *p=0.01 
After intervention 36.11 1.55 42.22 2.76  *p=0.14 
Result **p<0.001 **p=0.63 

Caesarean section is not a suitable 
method of avoiding pain. 

Before intervention 71.66 2.03 65.00 2.40  *p=0.11 
After intervention 42.77 2.23 37.77 2.53 *p=0.30 
Result **p<0.001 **p<0.001  

*Mann-Whitney test result, **Wilcoxon test result.Note 
 
4. Discussions 

The present study examines the attitudes of 
primiparous women highly intent on having 
caesarean section delivery in two methods of routine 
education and planed educational intervention. 

With respect to the joy of seeing the baby after 
vaginal delivery, the educational intervention was 
able to maintain and enhance the desired attitude in 
pregnant women, whilst in the control group, it was 
not so. About the impact of education on the attitude, 
this study was consistent with the study by Tofighinia 
et al(Tofighi Niaki et al., 2010). In Kerman(Aali & 
Motamedi, 2005), where 44.1% completely agreed on 
better quality of mother-baby bonding in vaginal 
delivery and only 3.4% disagreed. Also in some 

studies, 20% believed in the mother-baby 
relationship(Manthata et al., 2006), and in another 
study, only 2% expressed improved bonding(Stoll, 
2009). 

In a study by Ahmadinia et al(Ahmad-Nia et al., 
2009), women with higher educational status had 
chosen caesarean section. The present study was able 
to significantly improve the attitude of women about 
education and caesarean section and in this respect 
this study is in concurrence with other 
studies(Tofighi Niaki et al., 2010). 

In the current study, the case group had a more 
favorable attitude toward wealth and caesarean 
section, which was the same as similar studies 
conducted in Iran(Tofighi Niaki et al., 2010). 



 
Life Science Journal 2012;9(x)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2185 

Stoll study indicated that high percentage (53%) 
mentioned the natural process of the phenomena of 
birth as the reason for preferring vaginal 
delivery(Stoll, 2009), also studies conducted in 
Australia(Grivell & Dodd, 2010) have indicated that 
mother’s anxiety was the most important influencing 
factor in choosing delivery method and fear of pain 
was identified as the primary reason for choosing 
caesarean section. In the present study, the case 
group gained a more favorable attitude toward 
vaginal delivery not being fearsome and this attitude 
remained stable until after intervention, which in 
terms of the effect of education on the attitudes was 
consistent with the results of the study by Tofighinia 
et al(Tofighi Niaki et al., 2010). 

With respect to the type of delivery and 
intelligence of the baby, this study was able to find a 
significant difference between the control and case 
groups concurring with the study by Tofighinia et 
al(Tofighi Niaki et al., 2010). 

In the study conducted, in most areas of attitude, 
difference was observed between the two groups, 
which could indicate the influence of techniques 
employed including: films, group discussion, brain 
storming, and printed materials, and their impact on 
attitude change(Gilbert, Sawyer, & McNeill, 2011). 

According to results obtained, in comparison 
between the case and the control groups in the entire 
case group, a more desirable attitude toward vaginal 
delivery was maintained until after intervention. In 
the present study, the attitudes of participants in the 
case group did not change, but in the control group it 
was considerably reduced. 

There have been some studies reporting the 
effect of education on attitude (Amidi & Akbarzadeh 
2006; Sharifirad et al., 2010; Tofighi Niaki et al., 
2010). However, in a study by Toghiani et al., 
education did not show any effect on attitude, and no 
difference was observed between control and case 
groups in terms of attitude. The present investigation 
is somewhat similar to both studies, as it managed to 
stabilize attitudes while showing a difference 
between the two groups. 

Although the difference in attitudes between 
control and case groups was seen at the end of 
intervention, the general attitude in the case group 
was moderate to favorable. It is important to pay 
attention to this point in employing change of attitude 
methods. When people lack attitude and somehow 
they cannot use their accessible attitude from 
memory, it is more likely for them to be influenced 
by other subjects that may not be a true reflection of 
their own attitudes(Wilson & Schooler.J.W, 2008). 

In fact every action can be predicted through 
attitude toward expected behavior, Therefore, results 
of studies indicate that the relationship between 

attitude and behavior can range from nothing to 
excellence(Fazio H.R, 2008). It seems there are a 
multitude of complex factors that are highly 
important both about attitude and other behavioral 
factors in those women who have made definite 
decisions to choose caesarean section. Thus, it is 
recommended that behavioral techniques and models 
of health education and enhancement of health be 
used alongside qualitative studies. 
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Abstract: Inteins are parts of proteins that cut themselves out of the whole protein entirely on their own. An 
important development in the area of recombinant protein purification has been the incorporation of self-cleaving 
protein elements into a variety of fusion-based purification systems.  Inteins appear most frequently in Archaea, but 
they are found in organisms belonging to all three domains of life and in viral and phage proteins. Most inteins 
consist of two domains: One is involved in autocatalytic splicing, and the other is an endonuclease that is important 
in the spread of inteins. This review focuses on the evolution and technical application of inteins and only briefly 
summarizes recent advances in the study of the catalytic activities and structures of inteins. We further investigated 
the recent expanded applications of the Express Protein Ligation (EPL) technology in the fields of proteomics and 
bioimaging. This work is expected to provide a rough outline for the evaluation of these methods for large-scale 
bioprocessing of a variety of products. 
[Elahe Seyed Hosseini, Mehdi Zeinoddini, Hamed Haddad Kashani. Intein as a Novel Strategy for Protein 
Purification. Life Sci J 2012;9(4):2187-2195] (ISSN: 1097-8135). http://www.lifesciencesite.com. 325 
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Introduction 

Inteins (internal proteins) are genetic elements 
similar to self-splicing introns; however, inteins are 
transcribed and translated together with their host 
protein. Only at the protein level do the inteins excise 
themselves from the host protein. The two portions of 
the host protein separated by the intein are called 
exteins (external proteins) (1,2,3). During the splicing 
process the intein is excised, the two exteins are joined 
by a peptide bond, and the host protein assumes its 
normal folding and function. The first intein was 
discovered in 1987 when the carrot and Neurospora 
crassa vacuolar ATPases were compared with a 
putative Ca2+ pumping ATPase. The latter had been 
isolated as a gene whose mutation made yeast resistant 
against the calmodulin antagonist trifluoperazine (4). 
The beginning and end of the encoded protein was 
very similar to the vacuolar ATPase subunits whose 
sequences had been submitted to the databanks at the 
same time. However, the central region of the putative 
calcium pump had no similarity to any known 
ATPase. Rather, this portion showed weak similarity 
to endonucleases. Anraku’s lab (5) isolated the cDNA 
for the yeast vacuolar ATPase A-subunit and found 
the same sequence, including the central region, that 
had been earlier described as the trifluoperazine 
resistance gene (4). Surprisingly, denaturing 

polyacrylamide gel electrophoresis of the isolated 
protein demonstrated that the catalytic subunit of the 
functioning yeast V-ATPase had a molecular weight 
of only 70 kDa, as expected for a subunit without the 
insertion. Subsequently Kane et al. (6) showed that the 
insertion was still present in the mRNA, that the 
whole protein including the insertion was translated, 
and that the insertion spliced itself out of the protein 
during posttranslational processing. The concept that 
one gene determines one enzyme has long been a 
common principle for genetic information transfer 
(18, 19).  In 1990, evidence that one gene produces 
two enzymes via protein splicing emerged from the 
structural study of the Saccharomyces cerevisiae 
VMA1 gene (20) followed by its expression analyses 
(20,21). The nascent 120-kDa translational product of 
VMA1 excises out the 50-kDa VDE site-specific 
endonuclease (VMA1-derived endonuclease (22) or 
VMA1 intein) and splices the N- and C-terminal 
exteins to form the mature 70-kDa catalytic subunit of 
the vacuolar ATPase. Since the first discovery of the 
VMA1 intein, more than 100 putative inteins have 
been identified in eubacteria, archaea, and eukaea 
species (23). Though only few have been proven to 
undergo protein splicing, their N- and C-terminal 
junctions are highly conserved (see the VMA1 
sequence shown in Fig.1). 
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Mechanism of Protein Splicing 

Substantial information about the chemical reactions involved in protein splicing is 

available (7,8, 9,10,11, 12,13, 14, 15) and was recently reviewed in (16). Briefly, protein 

splicing involves the following four steps.  

 

Step 1 The amino-terminal splice junction of the intein is activated by an N-O or N-S shift 

that leads to an ester or thioester intermediate. As a result of this rearrangement, the N-

extein binds to the oxygen of a serine or to the sulfur of a cysteine residue at the amino-

terminal splice junction.  
 

 
 
 
 
 
 
 
Step 2 Cleavage of the ester at the amino-terminal splice junction occurs through attack of a 

nucleophilic residue located at the carboxy-terminal splice junction. This 

transesterification results in a branched protein intermediate. 

 
 
 
 
 
 
 
 
 
Step 3 The cleavage proceeds through asparagine cyclization, which causes intein excision and 

splicing of the two exteins by an ester bond. Several inteins have glutamine rather than 

asparagine residues at their C-terminal end, suggesting that cleavage in these inteins might 

occur via an aminoglutarimide rather than an aminosuccinimide intermediate (16,1 7). 
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Step 4 A spontaneous rearrangement results in formation of a peptide bond between the two 

exteins. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 2. Structure of mini-inteins and large inteins 

 
 
 
 
 
 
Inteins are classified into two groups, large and minimal (mini) (24). Large inteins contain a homing 

endonuclease domain that is absent in mini-inteins. Homing endonucleases are site-specific, double-strand DNA 
endonucleases that promote the lateral transfer between genomes of their own coding region with flanking 
sequences, in a recombination-dependent process known as “homing.”Usually, homing endonucleases are licing 
domain, and a central endonuclease domain. Splicing-efficient mini-inteins have been engineered from large inteins 
by deleting the central endonuclease domain, demonstrating that the endonuclease domain is not involved in protein 
splicing (27,28,29). The splicing domain is split by the endonuclease domain into N- and C-terminal subdomains, 
encoded by an open reading frame within an intron or intein (25,26). Large inteins are bifunctional proteins, with a 
protein splicing which contain conserved blocks of amino acids, with blocks A, N2, B, andN4 in the N-terminal sub 
domain, and blocks G and F in the C-terminal subdomain (30, 31) These domains can also be identified in mini-
inteins (Fig. 3). The three-dimensional structures of naturally occurring mini-inteins and engineered mini-inteins 
reveal that the N- and C-terminal splicing domains form a common horseshoe-like 12-β-strand scaffold termed the 
Hedgehog. Intein (HINT) module (32,33,34,35,36,37). All known inteins share a low degree of sequence similarity, 
with conserved residues only at the N- and C-termini. Most inteins begin with Ser or Cys and end in His-Asn, or in 
His-Gln. The first amino acid of the C-extein is an invariant Ser, Thr, or Cys, but the residue preceding the intein at 
the N-extein is not conserved (38). However, residues proximal to the intein-splicing junction at both the N- and C-
terminal exteins were recently found to accelerate or attenuate protein splicing (39).  
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Figure 3: Structure of large and mini-inteins. Conserved elements in a large intein and mini-intein are indicated. The white and 
grey areas A, N2, B, N4, C, D, E, H, F, and G are conserved intein motifs identified by Pietrokovski (40) and Perler et al. (41). 
The exteins are illustrated in black and the intein sequence in blue.  
 

Application of intein in biotechnology 
1) Self-circularization by inteins 

Cyclic antibiotics display an increased activity and stability in comparison to their linear analogs. Inteins 
play a growing role in the production of cyclic peptides through the aforementioned IPL technique (42). The protein 
of interest is fused through its C-terminus, to the N-terminus of an intein, in which the C-terminal Asn has been 
mutated to be incapable of cleaving the C-terminal binding tag. The N-terminus of the target protein is altered so the 
second residue after the Met is a Cys. After purification of the target protein, the Nterminal Met is removed using 
methionyl-aminopeptidase from E. coli, resulting in an N-terminal Cys residue (43,44). After purification, including 
elution from the column by thiol induced N-terminal cleavage of the intein, the linear peptide contains a C-terminal 
thioester and a Cys at its N-terminus that can react to form a new peptide bond. The introduction of a non-native 
linker sequence improves cleavage efficiency, but also has the potential to interfere with the biological activity of 
the cyclic protein. Another problem is the possibility of polymerization instead of cyclization by activated peptides 
Split inteins have also been applied in the generation of cyclic proteins and peptides. The very timely and elegant 
Split Intein-mediated Ciruclar Ligation Of Peptides a ProteinS (SICLOPPS) system uses the naturally split 
Synechocystis sp. Ssp DnaE intein, which is fused in a rearranged order (IC–target protein–IN), allowing the 
efficient cyclization of the target protein by reconstitution of the Ssp DnaE intein. Using this method, it was possible 
to generate cyclic peptides that are short as eight amino acid residues. SICLOPPS has been used in inhibitor studies 
for the rapid synthesis of very large cyclic peptide libraries that are superior to the traditional chemically generated 
libraries, and which can be screened in vivo for new potent therapeutic drugs (45, 44). In recent years, SICLOPPS 
has been impressively used, for instance, to identify several inhibitors for the dimerization of ribonucleotide 
reductase and 5- aminoimidazole-4-carboxyamide-ribotide transformylase (46).  

 
 
 
 
 
 
 
 
 
 
 
Figure 4. (A)Self-circularization of peptides. a Self-circularization of proteins using the TWIN system. A target protein is 
embedded between two intein sequences, which are modified for N- or C-terminal cleavage, respectively. The inducible splicing 
reaction of the inteins leads to the generation of an activated thioester residue and an N-terminal Cys for the spontaneous 
circularization of the linear peptide. (B)Utilization of the Split Intein-mediated Ciruclar Ligation of Peptides a Protein S 
(SICLOPPS) also enables the circularization of peptides. In this system, the order of the naturally split Synechocystis sp. Ssp 
DnaE intein is inverted (IC–target protein–IN), and the reconstitution of the SsDnaE intein allows the efficient cyclization of the 
target protein. 
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2) Intein-Mediated, In Vitro and In Vivo Protein Modifications with Small Molecules 

 Native chemical ligation was developed for the synthesis of peptides by condensation of their unprotected 
segments (47). This technique requires a synthetic peptide with a Cterminal thioester and another with an N-terminal 
cysteine residue to yield a native peptide bond at the site of ligation. Though useful, this approach was limited to the 
synthesis of small proteins of 100-200 residues in size, as multiple ligations have proven to be technically 
demanding. By combining the intein-mediated protein splicing with the chemistry of native chemical ligation, it is 
now possible to engineer unnatural proteins of, in principle at least, unlimited sizes. This new approach is known as 
the Expressed Protein Ligation or intein-mediated protein ligation (EPL or IPL) (48). Briefly, it refers to the use of 
an Intein-based Protein Ligation system to generate a protein thioester from the corresponding protein-intein fusion. 
Unique functionalities can then be incorporated into the proteins using the chemistry of native chemical ligation. 
Over the years, intein mediated protein ligation has become an extremely powerful platform for the chemical semi-
synthesis and engineering of proteins. For instance, the technique has been used for the incorporation of non coded 
amino acids into protein sequences (49), the isolation of cytotoxic proteins (49), and the synthesis of the 600-amino 
acid N-terminal segment of the 70 subunit of Escherichia. coli RNA polymerase(49), just to name a few. Tran-
splicing inteins (50), in which functionally mature intein was split into two fragments and only regained their 
activity upon reconstitution of the two fragments, have been employed in protein semi-synthesis(50), and for the 
study of protein structure/function relationship by segmental isotopic labeling of proteins for NMR analysis (50). At 
least two independent groups had reported the use of split inteins for the synthesis of cyclized proteins and peptides 
(51). Recently, the use of split inteins has been applied to the study of protein-protein interactions and the 
translocation of proteins in living cells (51). For a more in-depth coverage of the Express Protein Ligation and its 
applications, readers are directed to the most recent review by Muir (48). Biotin-avidin system is an interesting and 
highly exploited system for a plethora of diverse applications in modern biology. The success of this system would 
depend on the various approaches available for the incorporation of the biotin moiety into a protein of interest. 
Traditionally, protein biotinylation has been achieved using simple bioconjugate techniques with biotin-containing 
reactive chemicals (53). This typically results in the non specific biotinylation and, in many cases, the inevitable 
inactivation of the target protein. Alternative techniques for the site-specific biotinylation of proteins have been 
developed (54, 55). Cronan et al. identified a set of peptide sequences, which upon fusion to a target protein could 
be biotinylated by the enzyme biotin ligase. The biotin ligase works by covalently attaching the biotin moiety to a 
specific lysine residue in the peptide sequence (54). This thus provides a site-specific approach for protein 
biotinylation, both in vitro and in vivo, although the process was often inefficient and toxic to the host cell when 
performed in vivo (55). To overcome some of the limitations faced in current protein biotinylation techniques, the 
use of intein-mediated protein ligation for the site-specific biotinylation of proteins were investigated (56). The 
protein of interest was fused through its C-terminus to an intein, which had its other terminus fused to a chitin-
binding domain (56,56). Upon expression in the host cell, the cell lysate containing the fusion protein was first 
loaded onto a column packed with chitin beads followed by the addition of a thiol-cleaving reagent (e.g. cysteine-
biotin; inset in Figure 5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Three intein-mediated protein biotinylation strategies. (Method A) In vitro biotinylation of column- bound proteins; 
(Method B) In vivo biotinylation in live cells; (Method C) Cell-free biotinylation of proteins. 
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The fusion protein underwent self-cleavage, 
catalyzed by the fused intein, and resulted in the 
protein having a reactive thioester group at the C-
terminal. At this stage, the thiol side chain from the 
addition of cysteine-biotin attacked the thioester 
functionality and the resulting thioester-linked 
intermediate underwent spontaneous rearrangement, 
affording a native peptide bond to generate proteins 
that were site-specifically biotinylated at their C-
termini (Figure 5; Method A). This strategy is simple 
yet efficient and capable of biotinylating various 
proteins from different biological sources. In addition, 
this strategy could be readily adopted in a 96-well 
format, enabling highthroughput generation of a large 
number of biotinylated proteins. Next, this strategy 
extended to in vivo biotinylation of proteins in both 
bacterial and mammalian systems (Figure 5; Method 
B). The simple addition of the cell-permeable 
cysteine-biotin probe to the growth media followed by 
further incubation of the cells resulted in substantial 
biotinylation of the proteins inside the cells. Further 
optimizations of the cell growth and in vivo 
biotinylation conditions led to an increase in the level 
of protein biotinylation in the cells. For the bacterial 
system, the only other band observed on the western 
blot was acetyl-CoA carboxylase, an endogenous 
biotinylated protein found in bacterial cells. Similarly 
for the mammalian system, the three other biotinylated 
proteins observed on the western blots, besides the 
target protein, were the endogenous biotinylated 
proteins. The efficiency of intein-mediated protein 
biotinylation, both in vitro and in vivo, depends 
greatly on the intein fused to target protein (56). A cell 
free system has many potential advantages over 
traditional in vivo recombinant protein expression in 
cells (57). Cellular toxicities due to overexpression of 
certain proteins, possible degradation by endogenous 
proteases and formation of inclusion bodies of 
proteins could potentially be avoided all together in a 
cell free system. It should be noted however, although 
the cell free biotinylation approach seems the most 
simple out of the three strategies presented in Figure 
5, the efficiency of protein expression and subsequent 
biotinylation depended on a few other factors 
including the DNA quality and concentration, the 
nature of the target protein and etc. The utility of the 
above-described site-specific biotinylation of proteins 
is in the field of protein arrays. Array-based 
technologies are one of the most promising 
technologies developed in the post-genomic era to 
study proteins in a high-throughput fashion (58). One 
of the key aspects in generating a uniform functional 
protein array is the ability to immobilize proteins onto 
glass slides and at the same time ensuring that their 
native activity is not lost. This is because proteins are 
“delicate” they may unfold and lose their activity if 

not properly attached to a suitable surface. While a 
variety of approaches have been developed which 
allow site-specific immobilization of small molecules 
and peptides in a microarray (59), relatively few 
methods are available for protein immobilization (58, 
60-62). In most cases, these approaches are non-
specific, resulting in randomly orientated protein 
immobilization (58,60). Uniform site-specific 
immobilizations of functional proteins was first 
reported by Zhu et al., who successfully created a 
functional “yeast proteome array” by attaching 
thousands of (His) 6-tagged proteins onto Ni-NTA-
coated glass slides (60). However, the noncovalent 
(His) 6-Ni-NTA interaction is not very strong, often 
susceptible to interference by commonly used 
chemicals and salts, making this strategy useful to 
only a handful of down-stream protein array 
applications (56, 61, 62,63). Mrksich and co-workers 
captured cultinase-fused proteins onto glass surfaces 
coated with a phosphonate ligand, achieving site-
specific and covalent immobilization of the proteins 
(61). Scientists successfully developed a site specific 
method to covalently immobilize hAGT-fused 
proteins onto modified glass surfaces (61). Also they 
used Sfp phosphopantetheinyl transferase to mediate 
site-specific covalent immobilization of target proteins 
fused to the peptide carrier protein (PCP) excised from 
a nonribosomal peptide synthetase (NRPS) (61). 
Recently, scientists described the use of EPL to 
express functionally active proteins which possess a 
C-terminal thioester handle, and subsequently 
immobilized them to a cysteine-modified glass slide, 
generating the corresponding protein array (61). 
 
Summary and Future Outlook 

The site-specific modification of proteins 
represents a powerful approach by which one can 
manipulate/ control the protein activities and 
distribution, thereby studying and understanding the 
biological function of proteins in the cell. Intein-
mediated protein ligation is one such tool that allows 
the specific incorporation of novel functionalities into 
proteins. Both strategies were applied to the creation 
of protein arrays using biotin-avidin system and the 
chemistry of native chemical ligation, respectively. 
Scientists also extended the EPL to the field of 
bioimaging by synthesizing different cell-permeable 
small molecules probes that are able to site-
specifically label N-terminal cysteine containing 
proteins expressed inside a living cell. Current efforts 
are looking at other forms of proteins that undergo 
auto-proteolysis. The family of hedgehog proteins 
found in animals is one example (64). These proteins 
are responsible for the patterning of a variety of 
structure in animal embryogenesis. Hedgehog proteins 
were found to undergo a self-cleavage reaction, which 
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was mediated by its carboxyl-terminal end to generate 
reactive intermediates required for protein ligation. 
Hence the study of hedgehog proteins might open up 
another possibility for mammalian-based protein 
modifications/engineering. 

Currently, there are very few enzyme-based 
approaches for protein ligation (65, 66). One is 
subtiligase, an engineered subtilisin that have been 
shown to catalyze the ligation between peptide 
fragments through a process known as reverse 
proteolysis (65). Another is a transpeptidase found in 
the cell envelope of many Gram-positive bacteria 
Sortase (66). Sortase recognizes an LPXTG motif and 
cleaves between the threonine and glycine residue 
pentaglycine located on the peptidoglycan of the cell 
wall (66).  
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Abstract: The services provided to the patients of pre-hospital emergency center and their satisfactions indicate the 
quality of pre-hospital emergency services. The goal of this study is to investigate the satisfaction of patients with 
Ambulance Service services (115) in Shahrekord in the first half of (2012). In this descriptive and analytic study, 
450 patients transferred to the hospital by pre-hospital emergency center were chosen using simple random sampling 
method and data was collected by using satisfaction evaluation questionnaire. The information obtained under SPSS 
software version 16 was analyzed by statistical descriptive test, independent t test, variance analysis test and Pierson 
Correlation test. The findings showed that satisfaction level with pre-hospital emergency services in men, low-
educated people, married people, those with the record of using emergency services and those with emergency 
problems was significantly higher than others. Satisfaction level in all fields was above 50% and was totally 71.12. 
The highest level of satisfaction was for the efficiency of emergency center (58, 78) and the lowest level of 
satisfaction in the questions was for the performance of technicians (58, 73). Patients' satisfaction with emergency 
services and their quality is considered as one of the main concepts in pre-hospital emergency procedures, in the 
manner that the results of this study showed that patients' satisfaction in different fields were high and satisfactory 
and the technicians should allocate much more time for interaction with patients in order to improve their 
satisfaction. 
[sharifi M, Baraz S, Mohammadi F, ramezani R, Esmaeili Vardanjani SA. Patients Perception and Satisfaction of 
the Ambulance Service (115) at Shahrekord, Iran. Life Sci J 2012;9(4):2196-2201] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 326 
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1. Introduction 

Self-treatment at home is the first line of 
treatment all over the world. Most of the patients and 
their relatives seek for other treatment ways when 
they fail to treat themselves at home. Today, one of 
the most important and most available alternatives is 
to use pre-hospital emergency services (Press, 2006). 
In health care system, the first contact of critical and 
emergency patients is generally made with pre-
hospital emergency center (Esmaeili Vardanjani et 
al., 2011). This first contact has an important effect 
on the patients' view about other sections of the 
treatment system. Therefore, patients' satisfaction 
with this system will affect on satisfaction with other 
sections as well. 

In the past, treatment was the only criterion 
used for evaluating the quality of cares and level of 
patients' satisfaction (Vuori, 1991). But gradually, 
other aspects of caring such as softness, availability, 
quality of interpersonal communications between the 
patients and care providers were added as different 
aspects of satisfaction to the previous criterion, i.e., 

patient's improvement (Haddad et al., 1998). 
Gradually, factors such as economic aspects and 
reputation seeking by hospitals and their managers 
led to the satisfaction of patients to be more 
considered by the managers (Margolis et al., 2003). 

Patients' satisfaction includes a series of 
their experiences of health care system (Press, 2006) 
arising from their evaluation of how the care provider 
has mentally and physically communicated with them 
and how their physical and mental needs have been 
met by the care provider (Oluwadiyaet al., 2010). 
Patients' satisfaction has a basic role in health 
preservation and disease prevention, in the manner 
that increase of patients' satisfaction will result in 
their physical and mental recovery (Rodbari et al., 
2009). 

Considering the importance of patients' 
satisfaction with the services provided by pre-
hospital emergency center and also considering the 
fact that at the present time an exact and accurate 
attention to the satisfaction aspects of emergency 
patients and their special caring needs is felt at this 
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stage between the domestic and foreign studies, the 
present study was conducted with the goal of 
evaluating the satisfaction level of patients with the 
services provided by the pre-hospital emergency 
center (115) in Shahr-e-Kord city, Chahar Mahal va 
Bakhtiari Center. 
2. Material and Methods  

The present study is a descriptive and 
analytic study conducted in Shahrekord city in the 
first half of 1391 (2012). Since no estimation of 
patients' satisfaction was available, sample volume 
was estimated at 384 people by considering p=0.05, a 
confidence interval of 95% and an accuracy of 5% 
and finally 450 samples were studied by considering 
the possible loss. Samples were selected from among 
the patients and injured people who had been 
transferred by the ambulances of pre-hospital 
emergency center of Shahrekord city to Hajar and 
Kashani Hospitals of that city. To obtain the number 
of samples in any of the pre-hospital emergency 
stations, the quota of each station was determined 
considering the statistics of patients transferred from 
any of the stations to the hospital and by using 
classification sampling. Then, the samples were 
selected by using simple sampling method and the 
days of the week. The criteria for inclusion of 
samples in the study included transfer to hospital by 
ambulance and subsequent hospitalization in the 
hospital. The criteria for exclusion from the study 
included the patients with a consciousness level less 
than 15 GCS, children less than 12 years old, the 
patients with much pain or high stress and 
dissatisfaction of patients for participation in the 
study. In case of any companion, patients who were 
not conscious or could not answer and/or children 
less than 12 years old, their companions were used 
for answering and participating in the study and in 
case of no companion, the patients were excluded 
from the study. 

Since satisfaction is a complete and 
multidimensional issue, one of the most important 
and principal accepted ways to study the patients' 
satisfaction is the use of multidimensional 
questionnaires that evaluate different areas of 
patients' experiences (Oluwadiya et al., 2010). 
Therefore, questionnaires were used in this study to 
investigate the patients' satisfaction. To prepare a 
questionnaire, two questionnaires were merged 
including Emergency Care Satisfaction Scale 
questionnaire (CECSS1) (Anders et al., 2010) and the 
questionnaire used for investigation of patients' 
satisfaction with the pre-hospital emergency services 
in Malaysia (Anisah et al., 2008). After translation 
and fulfillment of the comments of a few professors 

                                                
1 - Consumer Emergency Care Satisfaction Scale 

of Shahrekord University of Medical Science for the 
purpose of reliability and validity, the contents of the 
questionnaire in view of validity was confirmed and 
its reliability was proved through dividing into two 
halves using Cronbach's alpha (a = 0.81) considering 
the concept of satisfaction which is subject to time. 
The final questionnaire consisted of 33 questions, 9 
questions were used to study demographic 
information and 24 were used in Likert Scale from 1 
to 10 to study the satisfaction of patients with pre-
hospital emergency services. The 9 questions related 
to demographic characteristics included age, gender, 
education, marital status, records of enjoying 
emergency services, patient's problem, period of 
using pre-hospital emergency services, time of 
mission (day or night) and job (dependence on the 
healthcare system, i.e., 1st or 2nd grade family 
members of healthcare system personnel). The 24 
satisfaction questions included 5 questions about 
ambulance, 5 questions about the behavior of 
technicians with the patient and companions, 5 
questions about the professionalism of technicians, 5 
about their performances, 4 questions about pre-
hospital emergency efficiency and one question about 
general viewpoint of patients concerning pre-hospital 
emergency. Data was analyzed by using SPSS 
software, version 16, statistical descriptive test, 
independent t test, variance analysis and Pierson 
Correlation test. 
3. Results  

Based on the obtained results, the group who 
had used pre-hospital emergency services the most 
were in the age range of 15 to 30 (37.3%) and 30 to 
45 (26.8%) and the group who had used pre-hospital 
emergency services the least include those above 75 
years old (4.6%). 53.6% of the samples included 
women and 46.4% were men. Most of them had 
academic degrees (34%). 60.8% of them were 
married and 39.2 were single. Most of them (74.5%) 
had already enjoyed emergency services.  

Based on the results of independent t test 
and variance analysis, satisfaction with pre-hospital 
emergency services in men, low educated people, 
married people, those who had already enjoyed 
emergency service and those who had emergency 
problems was significantly higher than in other 
patients (table 1). Satisfaction level in all areas was 
above 50% and was generally 71.12% (graph 1). The 
highest satisfaction level observed in the answered 
questions was for general appearance of ambulance, 
relaxation and safety feeling upon seeing the 
ambulance and technicians and availability of 
technicians. Moreover, the least level of satisfaction 
was for technicians' answering to all patients' 
questions and the comfort during transfer with 
ambulance (table 1).  
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Variables 

 
Ambulance 

 
Behavior of 
technicians 

 
Technicians' 

professionalism 

 
Technicians' 
performances 

Efficiency of 
emergency 
center (115) 

Total score 
of 

satisfaction 
Mean 

(standard 
deviation) 

Mean 
(standard 
deviation) 

Mean (standard 
deviation) 

Mean 
(standard 
deviation) 

Mean 
(standard 
deviation) 

Mean 
(standard 
deviation) 

 
Gender 

Male )14/7(88/39  )95/8(19/40  )69/7(23/32  )19/1(19/30  )02/5(80/25  )36/3(68/1  
Female )78/7(68/33  )68/8(48/32  )44/7(73/26  )65/9(68/28  )39/5(64/21  )57/3(43/1  
p-value 000/0  000/0  000/0  377/0  000/0  000/0  

 
 

Education 

Elementary school )97/6(76/38  )84/7(89/37  )96/6(97/30  )46/8(04/33  )35/4(80/23  )05/3(64/1  
Junior school )64/3(57/40  )59/6(85/42  )65/6(42/32  )1/1(85/25  )48/4(14/25  )18/2(66/1  

High school diploma )25/7(36/37  )51/8(89/37  )67/7(08/30  )03/1(50/28  )60/5(52/24  )21/3(58/1  
Academic degree )71/8(84/32  )41/10(3/31  )58/8(25/26  )16/1(59/26  )50/6(11/22  )16/4(39/1  

p-value 000/0  000/0  005/0  002/0  118/0  000/0  
 

Marital status 
Single )35/9(91/34  )1/11(83/34  )67/9(48/28  )44/1(53/26  )56/6(1/23  )25/4(47/1  

Married )01/7(62/37  )37/8(86/36  )76/6(80/29  )98/9(19/31  )90/4(90/23  )21/3(59/1  
p-value 043/0  203/0  321/0  009/0  369/0  050/0  

Previous use of 
emergency 

services 

+ )08/5(82/38  )75/6(10/39  )27/6(28/31  )53/9(30/33  )68/3(10/25  )60/2(67/1  
- )77/8(78/35  )2/10(02/35  )45/8(60/28  )08/1(01/28  )05/6(05/23  )90/3(50/1  

p-value 043/0  021/0  072/0  008/0  048/0  012/0  
 

Patient's problem 
Emergency )75/5(28/39  )18/7(52/39  )12/6(02/32  )92/9(21/32  )70/3(64/25  )50/2(68/1  

Non-emergency )96/8(35/29  )19/9(92/26  )8(04/22  )32/9(83/21  )11/6(09/18  )83/3(18/1  
p-value 000/0  000/0  000/0  000/0  000/0  000/0  

Period of 
enjoying 

emergency 
services 

Less than 30 min. )34/7(77/36  )69/9(04/36  )04/8(48/28  )06/1(80/27  )92/5(51/23  )54/3(52/1  
30-60 min. )49/8(08/36  )43/9(75/35  )94/7(65/29  )05/1(11/30  )39/5(49/23  )72/3(55/1  

More than 60 min. )0/0(50  )0/0(50  )0/0(40  )41/1(49  )41/1(29  )82/2(18/2  
p-value 50/0  116/0  110/0  014/0  390/0  046/0  

 

73.12 72.13 73.21

58.73

78.58

71.15

Diagram 1: Percentage of patients 
satisfaction of the Ambulance service

 
Independent t test showed that there was no 

significant difference between satisfaction and its 
areas and dependence on the health system (1st and 
2nd grades patients are of the personnel of healthcare 
system) and time of mission (day and night) 
(p>0.05). 

Pierson correlation test showed a direct and 
significant relation between satisfaction areas 
(ambulance, behavior of technicians, their 

professionalism, their performance and the efficiency 
of emergency center (115) (p=0.000). Moreover, a 
positive and significant correlation was observed 
between satisfaction and general satisfaction 
(p<0.000). 
 
4. Discussions  

The obtained results showed that generally 
most of the participants gave high scores to all 
questions of the questionnaire designed for 
investigating people's satisfaction with pre-hospital 
emergency services. The highest items of satisfaction 
were for efficiency of emergency center (115) in the 
areas including the time it takes for the ambulance to 
reach the incident place, the time it takes for the 
ambulance to reach hospital from the incident place, 
and the speed of reception at the hospital. It seems 
that the reason for the high score given by people to 
the question about their satisfaction with the period 
of ambulance response in this study was related to the 
small area of Shahrekord city, lack of any traffic in 
that city, existence of 4 stations in that city that had 
been located in suitable distances from each other 
and could cover different parts of the city quite well. 
One of the reasons of low response time in this study 
can be related to the high importance attached by the 
technicians to the time it takes for the ambulance to 
reach the incident place and to the transfer of patient 
with maximum speed to the hospital. Therefore, in 
most cases they drive with a high speed and 
continuous audible alarms, they pass red lights and 
move in the opposite sides. It seems better to 
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consider this issue a bit more. May be it is better to 
provide a better response time, to spend more time 
beside the patient while considering the critical time 
for transferring the patient to the hospital, to consider 
a safe speed for the ambulance and to control and 
manage to some extent the ambulances that use 
continuous audible alarms, pass red lights and move 
in the opposite directions. 

Prompt response of the pre-hospital 
emergency personnel in the critical missions is one of 
the high expectations of people and authorities and 
the emergency service system is strictly seeking to 
achieve that. Therefore, most of the pre-hospital 
emergency service systems have set the evaluation of 
their performance based on the level of achievement 
to such prompt response and its reduced time (AL- 
Shaqsi, 2010). Although response time is one of the 
criteria for the quality of emergency services, it 
should be noted that the lives of patients and 
technicians as well as caring quality must not be 
sacrificed for ambulance speed or reducing the 
response time (Pricel, 2006). Response time is called 
Pitfall and it has been specified that making efforts 
for reducing the response time will result in losing 
the tie for collecting information, evaluation of 
patient's condition and situation of the incident place, 
necessary time for communicating with the patient, 
etc. These cases will have a negative effect on the 
quality of caring the patient (AL- Shaqsi, 2010). The 
pressures of time and the environment surrounding 
the patient of injured person will force the pre-
hospital emergency nurses to make decisions without 
having sufficient information. In emergency and 
complex situations, the decisions made by the nurses 
are not always correct and justifiable (Esmaeili 
Vardanjani et al., 2011). Although response time is a 
very important factor in reducing the mortality of 
diseases and emergency incidents, the existing 
shortcomings in manpower and ambulance 
equipment may reduce the effectiveness of the 
performed missions (Bahrami et al., 2011). Pricel 
believes that the technicians should emphasize on the 
quality criteria for caring the patients much more 
than response time which disturbs the caring 
procedure and will have negative and inappropriate 
effects on health, safety, welfare and good feeling of 
the patients (Pricel, 2006). 

Another item that got the highest score in 
this study was the patients' satisfaction with reception 
period in the hospital. The reason is that the pre-
hospital emergency personnel are obliged to deliver 
their patient to the hospital and that the physicians 
working in the emergency ward prioritize the 
reception of the patients transferred by the 
ambulance. Moreover, technicians must deliver their 
patients to the emergency ward of the hospital in the 

least minimum time and must then return to their 
stations to be prepared for the next possible missions. 
These all have reduced the time for patients to be 
received in the hospital as well as their increased 
satisfaction. 

Another reason for high satisfaction of 
people with pre-hospital emergency services in this 
study includes sending ambulances almost for all 
phone calls to the emergency center (115). 
Emergency services which are provided for free have 
increased people's satisfaction. Studies have shown 
that high costs of hospitals reduce patient's 
satisfaction. Furthermore, a significant relation 
between the paid price and patients' satisfaction has 
stated in other studies as well (Rezaei, 2003; Jafari et 
al., 2007; Khashjan et al., 2006; Malek-Malekan et 
al., 2010). 

The present study which was conducted 
convergent to other studies (Rodbari et al., 2009; 
Jafari et al., 2007; Mosaddeghzadeh, 2006) showed 
that satisfaction in low educated individuals was 
more than educated individuals. The results of the 
study made by Roudbari et al. confirmed the results 
obtained from the present study and showed that low 
educated people have lower expectations due to their 
low education (Rodbari et al., 2009). 

In this study, satisfaction among male 
patients was higher than that of women due to lack of 
female technicians and nurses in the ambulance. In 
the study conducted by Akbari et al. (Stewart, 2001) 
and Jafari et al. (Jafari et al., 2007), satisfaction 
between the two genders had no significant 
difference, but Mesdagh Zadeh showed that patients' 
gender is effective in their satisfaction 
(Mosaddeghzadeh, 2006). However, patient's gender 
is one of the important and effective factors in the 
decisions made by nurses in pre-hospital emergency 
missions (Vuori, 1991). 

In the present study, age-related findings on 
the patients showed that those between 15-30 years 
old had the highest level of satisfaction. Roudbari et 
al. showed that high satisfaction of patients with 15-
30 years old was due to their pain tolerance threshold 
(Rodbari et al., 2009). Furthermore, it has been 
indicated that there is a significant relation between 
age and level of satisfaction and emergency services 
(Khashjan et al., 2006). 

No significant relation was observed 
between the use pre-hospital emergency services and 
patients' satisfaction level. It seems that patients with 
acute and emergency problems were more satisfied as 
compared to non-emergency cases. In this relation, 
the study conducted by Akbari et al. showed that 
those patients suffering acute pain had declared to be 
more satisfied (Stewart, 2001). 
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The areas with the least score in this study 
were related to the performance of technicians for the 
items "The technician provided sufficient 
explanations for his measures" and "The technician 
ensured that he has answered all my questions". The 
reasons of this dissatisfaction include lack of 
sufficient time in emergency missions to provide the 
patient and his/her companions with necessary 
explanations. Esmaeili et al. explained that irritation 
of patient and his/her companions and actions to the 
contrary of their desires are common issues in 
emergency cases. This is because that there is no 
sufficient time for talking and explaining to the 
patient. They also explained that most of the pre-
hospital emergency nurses are upset that due to the 
time pressure they cannot explain the patient's 
condition for his/her relatives (Esmaeili Vardanjani et 
al., 2011). Another reason for low scores given to this 
area is the high importance the technicians attach to 
the efficiency of emergency center (115), i.e., time 
indexes of emergency because as the conduction 
speed of missions increases, the time necessary for 
explaining the taken measures to the patient and 
answering to his questions as well as giving sufficient 
time to the patient for asking questions will reduce. It 
has been shown in this study that the highest score 
for the efficiency of emergency center (115) was 
given to time criteria and the least score was related 
to performance area. Pricel explains that the 
technicians should emphasize on caring quality 
criteria instead of highly emphasizing on the response 
time that disturbs the caring procedure and has 
inappropriate and negative effects on health, safety 
and well being of the patients (Pricel, 2006).  

Another item that affects the satisfaction of 
patients with pre-hospital emergency services is the 
appearance of ambulance and technicians. These two 
are the first cases that patients observe and judge 
about them. Therefore, cleanliness and good looking 
appearance of ambulance and emergency personnel is 
one of the effective cases on the patients' satisfaction. 
Anish believes that the cloths and uniforms of 
technicians reflect their adornment, cleanliness and 
professionalism of personnel and treatment team 
(Anisah et al., 2008). The available equipment and 
facilities inside the ambulance is another item that 
had a significant relation with the satisfaction of 
patients in our study. Esmaeeli et al. explained that 
availability of necessary equipment and facilities 
inside the ambulance proportional to the mission as 
well as having knowledge and capability and being 
experienced in using the equipment and facilities are 
effective factors in the decisions made by pre-
hospital emergency nurses (Esmaeili Vardanjani et 
al., 2011). In this relation, Vaitkaitis explained that 
exhaustion of ambulances in the pre-hospital 

emergency center is the most important acute 
problem of pre-hospital emergency services 
(Vaitkaitis, 2008). 

Professionalism of technicians and their self 
confidence and qualification were the issues that 
were questioned in the present study to investigate 
the patients' satisfaction. It was specified that there 
was a significant relation between professionalism, 
self confidence and qualification of personnel and the 
patients' satisfaction. Abedi et al. considered theoretic 
knowledge, clinical skill and the capabili8ty to made 
correct decision in facing critical situations by caring 
staff as qualification (Abedi et al., 2004). Ramezani 
Badr et al. explained that a nurse is capable and 
efficient that has sufficient knowledge and skill and 
can use the information correctly (Ramezani-Badr et 
al., 2009). Self confidence during the missions is one 
of the key items in decision making capability of pre-
hospital emergency nurses and as a result in the 
patients' satisfaction. Self confidence increases 
decision making and correct performance. Necessary 
and sufficient knowledge and experience are the most 
important factors for providing self confidence in the 
pre-hospital emergency nurses (Esmaeili Vardanjani 
et al., 2011). 

 
Conclusion 

The results of this study show that patients' 
satisfaction with pre-hospital emergency services in 
Shahr-e-Kord is in a good and satisfaction level. 
Although pre-hospital emergency personnel are under 
pressure in view of time and especially during 
emergency mission, it is recommended that they 
provide the patients and his/her companions with 
necessary and sufficient explanations about the 
measures they make and provide them with more 
time for asking questions or answering their 
questions. It is also recommended that while 
considering the critical factor of time, they have a 
safe communication and interaction with patients in 
order to remove their information demands.  
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Abstract: Winter sports are fun and exciting and at the same time may be quite risky. Injuries and damages increase 
if environment, tools and equipments are not standard or athletes are not sufficiently skilled. Tube riding is one of 
winter sports. Because of a tube rider does not have any control over tube speed, route guidance and does not brake 
and stop, As a result of injuries in tube riding is very high. This study aims that the epidemiologic investigation of 
injuries caused by tube riding in the track of Kohrang city in 2009. In this retrospective census study data collected 
by using the mission records and available documents in the emergency station (115) of Kohrang city, in winter 
2009. Total performed missions of the station from June 22, 2009 (no earlier statistics were available in that station) 
to March 20, 2010 included 216 missions, 183 missions were nonrelated to the tube riding track and 33 cases 
included those who had been injured in the tube riding track. The injuries caused by tube riding had occurred on 
Thursdays and Fridays of November, December and January months (on non-vacations days the track is closed). 
The injuries had all been injured at the tube riding track and the skiing track had no injured person during that year. 
Of the total 33 people who had been injured at the tube riding track, 15 were women and 18 were men within the 
age range of 8 to 52 years old. 6 head traumas, one femoral fracture, one facial trauma and nose fracture, 1 chest and 
sternum trauma, 8 hand traumas, 5 multiple traumas, and 3 lower organs traumas had been recorded. Considering 
the large number of injured people and the fact that 15% of the missions of that station had been performed only 
within 24 days of the year (Thursdays and Fridays of November, December and January months), it seems necessary 
to make managements to reduce the injuries caused by tube riding. Moreover, it is recommended that the 
information of injured people and those who refer to the clinic is recorded completely and exactly. 
 [Ghani Dehkordi F, kooshesh F, Alinajad H, Malekpour P, Abedi HA,  Esmaeili Vardanjani SA. Epidemiologic of 
Winter Sports Injuries in the Tube Riding Track of Kohrang City, Shahrekord, Iran. . Life Sci J 
2012;9(4):2202-2205] (ISSN:1097-8135). http://www.lifesciencesite.com. 327 
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1. Introduction 

Tube Riding: One of the most popular 
winter sports in our country Iran is a tube riding. 
Tube riding is a winter sports or better winter 
recreation that people using inflated car tubes as a 
device like a sledge for sliding down on gradient 
snow. 

 Abedi et al (2009) named tube riding winter 
sport as a non-standard sport, and stated that the 
amount and severity of injuries resulting from this 
non standard winter sport is a very high. As well as 
have expressed that the non standard tubes as a sport 
tool is the main causes of injuries in tubes riding 
winter sports. Since the athlete does not have any 
control over the tube (in terms of speed control and 
guidance of the tube in the along the track), the extent 
and severity of injuries is very high than any other 
winter sports (skiing, snowboarding, sleigh rides, 

etc). In addition to the nonstandard tube as an sports 
vehicle, the other factors causing injuries in 
nonstandard tube riding sports can be included: the 
lack of standard and special track for tube riding, 
Encounter tube riders with natural obstacles (trees, 
shrubs, rocks, ups and downs the surface of track 
and...), artificial barriers (lights, fences, tables, etc), 
the overturning tube rider  on the ramp of track, 
encounter tube rider with other tube riders on the 
surface of track because a lot of tube riders at the 
same time crowded on the track, encounter tube rider 
with the viewers that standing around the track, 
encounter tube riding with people who are climbing 
from track, On the other hand, because the players 
ride the tube as groups and collectively, if the event 
of accident injured several people at the same time 
(Abedi et al; 2009). 
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Sport and recreational activities are one of 
the important parts of a healthy lifestyle (Marshall 
and Guskiewicz 2003; Shephard, 2003). Sport 
activities have changed into one of the most 
important parts of modern life. Most people want 
much more times to spend for fun and entertainment 
and an increasing trend can be seen in the number of 
people who join the clubs and stadiums (Majewski et 
al., 2006). However, physical and mental benefits and 
advantages of that may be reduced as the result of the 
injuries caused by such activities (Marshall and 
Guskiewicz, 2003; Shephard, 2003). Skiing is the 
desirable sport of about 200 million people 
throughout the world (Hunter, 1999) and snowboard 
is a winter sport whose popularity has been 
significantly increased within the recent two decades 
(Muller et al., 2000). Based on the report of National 
Sports Institute, each year nearly 10 million people 
do Alpine skiing and more than two and half million 
people do snowboarding (Rash, 2002). Skiing, 
snowboarding, sleigh riding and other winter sports 
are very interesting while at the same time being 
dangerous (Rash 2002). Physical and mental 
advantages of a sport my reduced as the result of 
injuries caused by that (Marshall and Guskiewicz, 
2003; Shephard, 2003). Fortunately, most of the 
injuries caused as the result of winter sports are small 
and light though participation in such sports may 
result in important effects (Ganter et al., 2003). 
Sports are mostly accompanied with a high 
proportion of injuries, e.g., snowboarding, skating 
and climbing which are increasingly becoming 
popular and common (Majewski et al, 2006). Since 
sports are mostly accompanied with a high proportion 
of injuries and are increasingly becoming popular and 
common (Steinbru¨ck, 1999) and since the level of 
injuries increases simultaneous to the increase of 
popularity of sports (Majewski et al., 2006) and since 
the treatment of sport injuries are most often 
deathlike, irremediable and cost and time consuming, 
preventive strategies are therefore highly important. 
Successful prevention and control of injuries requires 
accurate information of problem extensiveness for 
pre and post interventions. Identification of causes, 
risk factors and identification of accurate mechanism 
of injury should be performed before beginning any 
program to prevent sport injuries. Moreover, 
measurement of injury should include an accurate 
and standard definition of injury and its severity, a 
systematic method to collect information as well as 
identification of the population exposed at risk and 
the relevant time (Parkari, 2001). Considering the 
mentioned subjects, high level of injuries caused by 
winter sports in Kouhrang Zone and lack of any 
investigation and research in this field, the researcher 

decided to investigate the experiences of those who 
had been injured in winter sports in the said zone. 

 
2. Material and Methods  

In this retrospective census study data 
collected by using the available documents in the 
emergency station (115) of Kohrang city, in the 
manner that by referring to the said station, all the 
missions performed following the accidents relevant 
to tube riding in winter 2009 that had been recorded 
in the mission forms were investigated. The people 
who had been injured in the track were either 
transferred by the emergency station ambulance or 
personally referred to the clinic of Kohrang city or 
were transferred by personal vehicles. There is no 
statistics of those who were injured in the tube riding 
track and referred to the clinic (due to non-separation 
of injured people based on the causes of accidents) or 
those who were transferred by personal vehicles.  

 
3. Results  

Total performed missions of the station from 
June 22, 2009 (no earlier statistics were available in 
that station) to March 20, 2010 included 216 missions 
out of which 64 cases included accidents, 78 were 
related to cases such as cardiac, respiratory, etc., 41 
cases were related to the missions between the 
stations (transfers from Kohrang clinic to the Farsan 
city hospital) and 33 cases included those who had 
been injured in the tube riding track. The injuries 
caused by tube riding had occurred on Thursdays and 
Fridays of November, December and January 
months, just 3 months of year (on non-vacation days 
the track is closed). Of the total 33 people who had 
been injured at the tube riding track, 15 were women 
and 18 were men within the age range of 8 to 52 
years old. 6 head traumas (18%), 6 waistline traumas 
(18%), one femoral fracture (3%), one facial trauma 
and nose fracture (3%), one chest and sternum trauma 
(3%), 4 hand cut offs (12%), 4 hand traumas (12%, 5 
multiple traumas (15%), and 3 lower organs traumas 
(9%) have been recorded. Of the total above 
statistics, two injured people did not accept to be 
transferred by ambulance and were instead 
transferred by personal vehicles. 22 injured people 
were transferred to the clinic of Kohrang city and 8 
were transferred to the hospital. 

 
4. Discussions  

Paul et al. (2009) has stated that chest 
trauma is the second cause of injury in skiing and 
snowboarding after head trauma and includes ribs, 
pneumothorax and hemothorax fractures. 
Unfortunately, no protective equipment has so far 
recommended for prevention from chest trauma. In a 
past-view study entitled "Investigating the Risk of 
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Factors, Model and Level of Injuries Caused by 
Skiing and Snowboarding in the Alps" conducted 
within 1996-2006, Paul et al. showed that a total 
number 196 people had been injured within the said 
10 years (56.6% skiers and 43.5% snowboarders) out 
of which 43 people needed to be hospitalized in ICU 
and 5 people died (4 cerebral strokes and 1 cardiac 
arrest). Most of the injuries were caused by falling on 
the ground and hitting against natural objects. The 
most common injuries included head trauma 
followed by chest trauma, spinal cord trauma and 
lower organs trauma as the result of which 79 injured 
people needed surgical operations. Langran (2002) in 
a retrospective study entitled "Model of Injuries in 
Ski boarding in 2002" conducted within 1999-2002 
in the Caringorm zone of Scotland, Langran showed 
that a daily number of 21,140 people came to that 
zone for ski boarding within 252 days of the year and 
that 84 types of injuries in 80 people had been 
recorded within 2 years. The primary reasons of 
injuries of these people included 65 cases of falling 
on the ground, 3 cases of deviation to the left, 8 cases 
of clash and accident and 4 cases of injury due to 
jumping. Factors of injuries included personal errors 
(68 cases), equipment deficiency (one case), clashing 
with other ski boards (one case), clashing with 
manmade obstacles (one case), clashing with natural 
obstacles (two cases) and unknown reasons (4 cases). 
Type of injuries included fractures (30 cases), wound 
and laceration (7 cases), ligament stretch (39 cases), 
bruising and soreness (5 cases), cerebral contusion 
and consciousness loss (two cases) and dislocation 
(one case). Of the total 80 injured people, 2 of them 
had used helmets but 78 had not. Preventive 
strategies therefore, are of great importance (Parkari, 
2001). Considering that sports are mostly followed 
by a high ratio of injuries and that they are 
increasingly becoming popular among people 
(Steinbru¨ck, 1999., Pazargadi et al., 2012; Khachian 
et al., 2012) and that injuries also increase 
simultaneous to the increased popularity of sports 
(Langran et al., 2006) and considering that treatment 
of sports injuries are mostly deathlike, irremediable, 
costly and time consuming, preventive strategies are 
therefore are highly important. One of these 
preventive strategies is the use of protective 
equipment such as helmet and back protectors. 
However, no protective equipment is used in tube 
riding and the level of injuries caused to head and 
waistline include 18%. In a retrospective study 
entitled "Investigating the Risk of Factors, Model and 
Level of Injuries Caused by Skiing and 
Snowboarding in the Alps" conducted within 1996-
2006, Paul et al. showed that despite the fact that 
head trauma was the most common injury; only a 
limited number of people (13%) had used helmets. 

Several studies have indicated the advantages of 
using helmets in preventing the injuries caused by 
head trauma (Levy et al., 2007). Another study 
conducted by Sulheim et al. has shown that use of a 
helmet reduces the risk of cerebral injury in both 
skiing and snowboarding groups up to 60% (Sulheim 
et al., 2006). In a study entitled investigating the 
advantages of back protectors in winter sports in 
relation to equipment safety conducted in 2010, 
Michael et al. showed that using and wearing back 
protectors prevent from spinal canal injuries. Most 
injuries have occurred in relation to falling on the 
ground and clashing with natural objects (Paul et al., 
2009). Moreover, one of the causes of injury in this 
study included clashing of tube riders with natural 
objects (shrubs, large and small stones, etc.), other 
tube riders and other people. Giti et al. (2001) noted 
beginner tube riders and use of non-standard 
equipment as other causes of injury. This is while 
tube itself is a dangerous and non-standard equipment 
and tube riders do not have any control on it. 
Conclusion 

Considering high number of injured people 
and the fact that 15% of the missions of that station 
had been performed only within 24 days of the year 
(Thursdays and Fridays of November, December and 
January months), making arrangements to reduce the 
level of injuries caused by tube riding seems to be 
necessary. Moreover, it is recommended that the 
information of injured people and those who refer to 
the clinic and emergency station is recorded 
completely and exactly. 
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Abstract: Citation is one of the important elements in scientific literature which has a significant role in information 
production and generation. Self-citation is a part of citation behavior. Relying on their articles, journals can change 
the number of citations and consequently the level of journal impact factor. This research aims at investigating the 
relation between self-citation and impact factor in the open access journals indexed in ISI and DOAJ in medical 
science in 2007-08. In this research, indexes such as the relation between self-citation of journal and impact factor 
and the effect of self-citation rate of the journal in open access performance are investigated. Research method is an 
analytical method conducted by using citation analysis technique. SPSS statistical software was used to examine and 
analyze the data and its inferential analysis methods such as Pierson Factor were used as well. Statistical society 
includes 168 journals. The results showed a self-citation rate of 28% for the journal. The findings indicate that there 
is a significant relation between self-citation and impact factor. After omitting self-citation, the level of self-citation 
in the performance of journals showed that 60% of the titles in the medical science experienced ranking increase, 
27% experienced ranking decrease and 13% remained unchanged.  
[Torabian R, Heidari A, Shahrifar M, Khodadi E, Esmaeile Vardanjani SA. The Relation between Self-Citation 
and Impact Factor in Medical Science Open Access Journals in ISI & DOAJ Databases. Life Sci J 
2012;9(4):2206-2209] (ISSN:1097-8135).   http://www.lifesciencesite.com. 328 
 
Keywords: Citation, Institute for Scientific Information (ISI), Directory of Open Access Journals (DOAJ), Journal 
Self-citation, Impact Factor, Medical Science 
 
1. Introduction 

Information reliability is one of the most 
important quality criteria in scientific works. A 
scientific work is based on the past resources and 
cannot rely on itself. Beni (2002) believes that if a 
scientific work has annually 5 to 10 references 
several years after its publication, it is likely that its 
contents will be integrated in the knowledge body of 
the relevant scientific field, in the manner that the 
article will contribute in increasing the scientific 
knowledge of that field. Citations have a special 
position in the scientific works. In fact, a scientific 
article is authentic when it cites the previous works of 
the relevant field. Citation is used as an index to 
evaluate the effect of scientific works. The more a 
scientific work is available, the more it will be cited 
and consequently, the more it will have impact. 
Sometimes we see self-citation in citation behaviors. 
For the first time, Garfield and Sher (1964) studied 
the quantitative approach to self-citation. According 
to Glanzel (2006), Mc Roberts was the first who 
critically studied self-citation in 1989. Self-citation 
includes citations in which the author of a document 
cites his previous work or the journal in which the 
document has been published. In other words, self-

citation is usually defined as a citation in which the 
citing and cited article has at least one common 
author. Self-citation may sometimes make a work 
difficult to impact. Although authors may have good 
reasons to cite their own works, these citations are 
not always good indications for the importance of 
scientific works. Citation of previous works may 
distort the number of citations and may reduce 
citation reliability as a criterion to evaluate the 
quality of scientific works. Editors sometimes adapt 
publication strategy by maximizing impact factor in 
the manner that in some cases they try to calculate 
the impact factor such that they can change it in favor 
of their publication. Aksnes (2006) has reported that 
the articles accepted by editors are returned to the 
authors and the authors are then asked to refer to the 
articles of the same journal through they are not 
relevant to the subject of article and this increases 
self-citation of the journal. For this reason, we should 
understand the correct ways for self-citation and the 
impact method of other citations by these self-
citations. Modifications should be made to avoid 
distortion of citations so that the competence and 
reliability of the authors and journals remain perfect. 
Since self-citation in the journals is inevitable, it is 
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necessary to study the relation between self-citation 
and impact method. Therefore, the present research 
studies this relation in the open access journals of 
medical science indexed in ISI and DOAJ. 

 
Research Questions 
Efforts are made in this research to answer the 
following questions: 
How much is a journal's self-citation in the open 
access journals of medical science? 
Is there any correlation between the journal's self-
citation and impact factor in the open access journals 
of medical science? 
What is the impact of self-citation on the 
performance of medical science journals? 

According to Garfield and Sher (1964), self-
citation does not show anything inauspicious if it is 
not in a high level. In the studies they made, they 
came to the conclusion that an author's self-citation is 
averagely 20%. In a research, Bonzi (1991) studied 
citation motivations and compared self-citation and 
citation of others. He concluded that authors' 
motivations in self-citation and citation of others 
were not highly different. In his research, Pichappan 
(1994) studied self-citation in astrophysics and 
astronomy publications and concluded that self-citer 
and self-cited levels were 173% and 391%, 
respectively. Self-citation increases in those 
magazines with more articles. In other words, there is 
a direct relation between the number of articles and 
the rate of self-citation. Lawrence was the first one 
who made researches in relation to citation in open 
access journals. He investigated the relation of 
possible free access to the complete text of the article 
and the number of citations received in the articles of 
computer science conferences in 1989-1999 in three 
websites, namely Scorpus, ISI Thomson and Siteseer. 
His researches showed that the number of citations of 
free access articles was 336% higher than the number 
of citations of the published articles. In this analysis, 
Lawrence assumed the quality of all studied articles 
to be the same. In his research, Hyland (2003) studied 
author's self-citation in sociological, business, 
philosophical, biological, psychological, mechanical 
and electronic journals and showed the methods used 
by authors for self-citation. He believes that self-
citation emphasizes on thematic expertise of a person 
and stabilizes the author's interpretations and ideas in 
new findings based on previous researches. In his 
research, Frandsen (2007) studied the role of self-
citation in analyzing the mechanism of impact factor 
of social science journals. He concluded that there 
was a positive relation between a journal's impact 
factor and the increase of self-citations. Variables 
such as geographical place and language impact on 
this relation as well. As indicated in that research, 

self-citation factor of non-American journals is 
0.00339 less than that of North American journals. 
Furthermore, self-citation in non-English journals is 
0.0094 less than English magazines. In a research on 
self-citation, Krauss (2007) studied 6 ecological 
journals. Based on his results, 16% of the citations of 
those journals included self-citation. Those 
magazines with high impact factors had high self-
citation as well. Other findings of that research 
showed that the authors' researches made within the 
recent seven years had been cited more in their 
works. In their research, Craig et al. (2007) studied 
the relation of open access journals and their self-
citation. They concluded that there was a direct 
relation between free access and visibility of a 
journal and the increase of self-citations (Khachian et 
al., 2012; Shokati et al., 2012). 

 
2. Material and Methods  

Using citation analysis method, this research 
was made in 2007-08 on 168 journals of medical 
science with impact factor. For this purpose, two 
databases of ISI and DOAJ were referred and 
journals were extracted for study and the number of 
journal's self-citation was specified. The data was 
then analyzed statistically using SPSS software and 
correlation factor statistical test. 

 
3. Results  

The findings of this research for the 
following questions are as follows: 
How much is a journal's self-citation in the open 
access journals of medical science? 
Journal's self-citation percentage in this research was 
calculated as follows and the results are shown in 
table 1. 

 
 

Table 1. Journal's self-citation percentage 
54 No. Journals 
198397 No. of Citations 
55714 No. of Self-citations 
28% Self-citation Percentage 

 
Table 1 shows that journal's self-citation 

percentage in medical science is 28%. 
 
Is there any correlation between the journal's 

self-citation and impact factor in the open access 
journals of medical science? 
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To answer this question, impact factor of 
each journal was compared to the non-self-citation 
impact factor of the journal which was obtained 
according to the following formula. 

Non-self-citation impact factor of journal in 
2008 = (Journal's self-citation in 2007 and 2008) – 
(total citations received in 2007 and 2008)/total 
articles of the journal in 2007 and 2008 

Pierson correlation test was used to evaluate 
the significant relation of journal's self-citation and 
impact factor. The results are shown in table 3 and 
diagram 1. 

 
Table 3. Correlation between the journal's self-
citation and impact factor 

Journal's self-
citation 

Impact 
factor    

**4/73/0  1 Pierson 
correlation 

Impact factor 
000/0   P value 
161 167 Qty. 

1 **4/73/0  Pierson 
correlation 

Journal's self-
citation 

 000/0  P value 
161 161 Qty. 

 
Correlation between journal's self-citation 

and impact factor in medical science is 73/4. P value 
is smaller than 0.01. Therefore, there is a significant 
correlation between self-citation and impact factor. 
The linear equation of this correlation is as follows: 

  
Impact factor = 2/788 + 1/992 × journal's self-citation 
in medical science (R2=53.8, P < 0.01 
 
The linear equation shows that any change in the 
journal's self-citation will cause 1/992% change in 
the impact factor. Equivalent specification factor is 
0.53. 
Correlation between journal's self-citation and impact 

factor in medical sciences 

 
 

The findings of this question show that 
based on the coefficient test, the obtained amounts of 
linear regression between the two variables in this 
field are significant and the diagram coefficient and 
its constant are also valid based on the tests. The 
results indicate that there is a high significant 
correlation between journal's self-citation and impact 
factor in medical science, in the manner that as self-
citation increases, impact factor of the journal 
increases as well. The research made by Frandsen 
(2007) has confirmed this fact. In his research, he 
showed that there is a positive relation between 
journals' impact factor and self-citation, i.e., those 
journals with high impact factors has higher self-
citation. The results indicate that the journals with 
high impact factors possibly tend to increase impact 
factor through self-citation. Increase of self-citation 
will be a negative effort if made without any reason 
and only to increase the journal's rank since in this 
way the works of an author are wrongly shown to be 
highly cited. When evaluation is made based on the 
number of citations and when citations show rewards, 
self-citation falsely increases the importance of an 
article in the scientific community and will 
potentially confuse the impact of the research. Maybe 
it can be said that those authors who publish their 
articles in highly cited open access journals tend both 
to increase the number of citations made by others 
through open access and increased visibility of the 
article and to stabilize their own scientific reputation 
and also to make prominent their previous works. On 
the other hand, maybe these authors highly cite their 
previous works due to their arrogance. Authors may 
tend to cite their own works to increase the number 
of citations or to make prominent their previous 
works. Anyway, self-citation motivations are issues 
which should be considered. 

 
Impact of Journal's Self-Citation on the 
Performance of Journals 

To answer this question, the impact factor of 
open access journals in 2004-2005 separated based 
on the fields of basic sciences and their ranks were 
compared to non-self-citation impact factor and the 
relevant rank. In the following table, rank changes of 
journals versus non-self-citation impact factor of 
journal in the field studied in this research are shown. 

 
Table No. 7. Impact of journal's self-citation on the 
performance of journals 

otal 
Number of 

Journals 

Positive Negative No change 

umber 
of 

Journals 

hange 
Percentage 

umber 
of 

Journals 

hange 
Percentage 

umber 
of 

Journals 

Change 
Percentage 

68 01 0%  5 7%  2 3%  
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According to the data of the above table, 
60% of total journals enjoyed rank improvement 
against the impact factor of non-self-citation, 27% 
experienced rank decrease and 13% remained 
unchanged. Each journal has a rank in the citation 
reports database of journals based on its impact 
factor. Since the level of calculated impact factor is 
specified by inclusion of self-citation and since self-
citations are sometimes a way to alter the impact 
factor of each journal, it can be said that self-citation 
should be considered in selecting any journal. In this 
question, the journal's rank in this scientific field was 
specified without considering self-citation and was 
then compared to the scientific level of the same 
journal in ISI to determine the difference between the 
ranks of journals with and without consideration of 
self-citation.  

 
4. Discussions  

Citation is one of the criteria to evaluate the 
scientific reliability of a work. Increased self-citation 
of a journal or an author can have an impact on the 
increased rank of the journal or relevant author. But 
self-citation is one of the types of reference and it 
cannot be ignored. Each journal or author has usually 
a few references to its previous works. In the 
journals' citation reports of ISI, maximum self-
citation is 20% and in other researches it is 3 to 36%. 
The results of the present research showed that self-
citation is usual for the journals and is one of the 
citations but it should be made to a common extent. 
Self-citation of the journal and author in the studied 
field is 28% and 36%, respectively. According to 
Pierson statistical test, the relation between self-
citations and impact factor in this field in open access 
journals was significant. Considering the findings of 
the research, there is a positive relation between self-
citation and impact factor in medical science in open 
access journals. Based on the obtained results and by 
comparing the performances of journals before and 
after omission of self-citation, it was observed that 
87% of the studied subjects experienced a change in 
their ranks and only 13% of them remained 
unchanged. Maybe it can be said that the number of 
articles and authors as well as the tendency of journal 
editors to increase or decrease self-citation lead to 
these changes in the ranks of the journals. 
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Abstract: Maximum yield of dextran was obtained when using ground date seeds. Different concentrations of date 
seeds were applied and the highest dextran production was achieved at 6 g/flask. Extraction of dextran was carried 
out using ethanol. The molecular weight of the purified dextran was 67 kDa by GPC. Spectral analysis showed that 
dextran contains D-glucose units in a linear chain with consecutive α-(1,6) linkages. The melting temperature (Tm) 
was 70.56oC, and the value of ΔH was -290.57 mJ, as determined by DSC analysis. The TGA clearly showed the 
thermal stability of purified dextran. The analysis showed three stages of degradation process. An initial loss of about 
0.577 mg (2.17%) weight occurred at 30-75°C, second loss of about 0.822 mg (3.1%) weight occurred at 75-125°C 
and the third loss of about 0.427 mg (1.61%) weight occurred at 125-175°C. Surface morphology of dextran using 
scanning electron microscopy showed dextran has a crystalline form which is attributed to the presence of hydroxyl 
groups which increase crystallinity of dextran, also, dextran showed a compact structure characterized by transversal 
arrangement which reflects brittleness of dextran and seems to have a porous structure. The cytotoxicity assays on 
human normal melanocytes (HFB 4) revealed no toxic effect. However, a clear decrease in cell survival was 
observed in case of human liver carcinoma (HEPG 2) and cervical carcinoma (HELA) tumor cell lines.       
[Tarek A. A. Moussa and  Neveen M. Khalil. Solid-State Fermentation for The Production of Dextran from 
Saccharomyces cerevisiae and Its Cytotoxic Effects. Life Sci J 2012;9(4):2210-2218] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 329 
 
Key words: solid state fermentation; agricultural wastes; Saccharomyces cerevisiae; dextran; FT-IR; antitumor. 
 
1. Introduction 

In a time where prices are increasing in wide 
steps, search for cheap industrial raw materials has 
evolved. The use of industrial or agricultural wastes 
could save disposal efforts and pollution hazards. 
Solid-state fermentation (SSF) is a means for the 
microbial conversion of lignocellulosic biomass. SSF 
is defined as the growth of microorganisms in the 
absence or near absence of free water with inert or 
natural substrates as solid support (Pandey et al., 
1999). SSF is an advantageous method for degrading 
lignin and improving the digestibility of agricultural 
straw. Compared with submerged fermentation, SSF 
possesses many advantages such as low effluent 
generation, requirement for simpler fermentation 
equipment, and the direct applicability of the 
fermented product for feeding (Yang et al., 2001). 
During SSF, microorganisms produce 
lignocellulolytic enzymes, degrade components of the 
cell wall, and synthesize microbial proteins. A 
number of microorganisms, mainly white rot fungi, 
have been used for producing microbial proteins and 
lignocellulolytic enzymes by SSF from different 
agricultural residues (Bisaria et al., 1997; Niladevi et 
al., 2007; Arora and Sharma, 2009; Li et al., 2011). 

Dextrans are synthesized by dextransucrase, 
an extracellular enzyme secreted by lactic acid 
bacteria viz, Leuconostoc, Lactobacillus and 

Streptococcus (Katina et al., 2009), Pediococcus 
(Patel et al., 2010). Dextrans are glucose polymers 
(Thoren, 1981), which structurally and predominantly 
consist of linear α-1,6-glucosidic linkage with some 
degree of branching via α-1,3 linkage (Larsen, 1989). 
In addition to high water solubility, dextran polymers 
are stable under mild acidic and basic conditions 
(Schacht, 1987) and contain large number of 
hydroxyl groups for conjugation. These suitable 
physicochemical characteristics along with the low 
cost and a history of clinical use make dextrans 
attractive for use in pharmaceutical, food, agricultural 
and fine chemical industries (Naessens et al., 2005; 
Purama and Goyal, 2005) and most of all as potential 
macromolecular drug or protein carriers (Mehvar, 
2001).   

A macromolecular drug carrier is typically 
composed of a macromolecule covalently linked to a 
therapeutic agent, and it targets solid tumors either 
passively (via its molecular weight and charge) or 
actively (via a specific affinity [e.g., an antibody] or 
stimulus) (Ringsdorf, 1975; Tomlinson, 1985; 
Duncan, 2003). In addition to the enhanced 
permeability and retention effect, macromolecular 
drug carriers have a longer plasma half-life, reduced 
toxicity in normal tissue, and higher activity against 
multiple drug-resistant cell lines than typical 
chemotherapeutic agents, and they have the ability to 
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increase solubility of poorly soluble drugs in plasma 
(Kopecek et al., 2000; Duncan, 2003). Because of 
these characteristics, macromolecular drug carriers 
coupled to a low molecular drug often have higher 
anticancer efficacy than the low molecular weight 
drug alone (Kopecek et al., 2000; Duncan, 2003).   

The objective of this work was firstly, to use 
of date seeds waste, thus saving efforts in its disposal, 
secondly, production of dextran, a polysaccharide 
with wide and important industrial and 
pharmaceutical applications, and finally, studying the 
cytotoxic effect of the produced dextran against 
human normal and tumor cell lines.  
 
2. Materials and Methods 
Microorganism and culture conditions 

S. cerevisiae NRRL Y-1534 (CBS 1429) 
was kindly provided from National Regional 
Research Laboratory, United States Department of 
Agriculture, Agricultural Research Services, USA to 
Prof. Tarek A. A. Moussa and maintained on YM 
medium which contains (g/l): yeast extract 3 g, malt 
extract 3 g, peptone 5 g and dextrose 10 g. 
Preparation of agricultural wastes 

The date seeds were washed and left to air 
dry. The air dried seeds were ground to fine particles 
using blender. The rice and wheat straws were 
collected and left to air dry then ground. The wheat 
bran was bought from the market. 
Production of dextran from agricultural wastes 
using S. cerevisiae 

S. cerevisiae was cultured on solid medium 
composed of: agricultural wastes, 4 g; yeast extract, 
0.3 g; K2HPO4, 0.5g, all components were mixed in 
500 ml flasks. The culture was incubated at 25°C for 
48 hrs. The produced dextran was purified and 
weighed.   
Production of dextran from different weights of 
date seeds wastes using S. cerevisiae 

S. cerevisiae was cultured on solid medium 
composed of:  yeast extract, 0.3 g; K2HPO4, 0.5 g, all 
components were mixed in 500 ml flasks. Date seeds 
waste was added to the flasks in different weights (2, 
4, 6, 8 or 10 g). After incubation at 25°C for 48 hrs, 
dextran was purified and weighed. 
Extraction and purification of dextran 

100 ml of dist. water was added to the whole 
flask which was shaken well and then the contents 
were filtered. These steps were repeated twice and the 
filtrates were collected and combined. Extraction of 
dextran was carried out according to Behravan et al. 
(2003); equal volume of ethanol was added, kept at 
4°C for 24 hrs. The solution was centrifuged at 5000 
rpm. The supernatant was discarded and the 
precipitate was dissolved in minimal volume of 
water. Twenty mg of activated charcoal were added 

to the dissolved precipitate and boiled, then filter. The 
protein was precipitated by adding amyl 
alcohol/chloroform, then centrifuge at 5000 rpm and 
the precipitated protein was removed. Equal volume 
of cold ethanol (1:1 v/v) was added to the supernatant 
to precipitate dextran. The obtained dextran was dried 
in desiccators on anhydrous calcium chloride and 
weighed.      
Gel Permeation Chromatography (GPC)  

Average molecular weight of the dextran 
was determined with gel permeation chromatography 
coupled with refractive index detection using a TSK 
G4000 PWXL column. The sample with concentration 
60 mg/ml was injected. The mobile phase was 0.02% 
(w/v) sodium azide in HPLC grade water at a flow 
rate of 0.5 ml min-1. Fractions (250 μl, each) were 
collected at room temperature. The column was 
calibrated with respect to fraction volume using five 
standard polymers with molecular weights from 25 to 
2000 kDa. 
Structural Spectroscopy  

Purified sample was analyzed by 
transmittance IR spectroscopy in the form of KBr 
pellet using a Fourier Transform Infrared 
spectrometer (FTIR 6100). The 1HNMR spectrum of 
the sample was recorded on a Varian Mercury VX-
300 spectrometer. The purified dextran was dissolved 
in D2O (10 mg /ml). 1HNMR was run at a base 
frequency of 300 MHz.  
Differential Scanning Calorimetry (DSC) and 
Thermogravimetric Analyzer (TGA)  

Differential scanning calorimetry analysis 
was conducted using a DSC-50 Shimadzu 
Differential Scanning Calorimeter. The sample was 
tightly sealed in aluminum pans and heated at a 
constant rate 10oC min-1 over a temperature 30-150oC 
and under nitrogen purge. Thermogravimetric studies 
were carried out using a TGA-50 Shimadzu.  
Scanning Electron Microscopy (SEM) 

Morphology of the obtained dextran was 
examined by an SEM. The dried sample was mounted 
on the SEM stub with double-sided tape then sputter 
coated with gold using SPI-ModuleTM sputter coater 
(SPI Supplies Division of Structure Probe, Inc.). The 
sample surface was imaged using a Jeol JSM-5200 
scanning microscope operated at 10 kV. 
Cytotoxicity Assays 

Cytotoxicity of the obtained dextran was 
tested against the normal human cell line: human 
normal melanocytes (HFB 4), and the human tumor 
cell lines: breast carcinoma (MCF 7), liver carcinoma 
(HEPG 2) and cervical carcinoma (HELA). The 
method of Skehan et al. (1990) was adopted. Cells 
were plated in 96-multiwell plate (104 cells/well) for 
24 hrs before treatment with dextran to allow 
attachment of cell to the wall of the plate. Different 
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concentrations (1000, 2000, 3000 and 4000 µg/ml) 
were added to the cell monolayer triplicate wells 
prepared for each individual dose. Monolayer cells 
were incubated with dextran for 48 hrs at 37oC and in 
an atmosphere of 5 % CO2. After incubation, cells 
were fixed, washed and stained with Sulfo-
Rhodamine-B stain. Excess stain was washed with 
acetic acid and attached stain was recovered with 
Tris-EDTA buffer. Color intensity was measured by 
an ELISA reader (Meter tech. Σ 960, USA). The 
relation between cell survival (as percentage of 
control) and dextran concentration was plotted to get 
the survival curve of each normal or tumor cell line 
after subjecting to dextran. Cell survival (%) was 
calculated as follows: 

Survival (%) = (It/Ic) x 100 
Where, It is the color intensity of treated cells and Ic is 
the color intensity of untreated cells.  
 
3. Rsults and Discussion  

Dextran is a very important polysaccharide 
commonly used in routine medical, microsurgical and 
laboratory procedures (de Carvalho et al., 2001; 
Rotureau et al., 2004; Khalikova et al., 2005; 
Dhaneshwar et al., 2006). Dextran derivatives are 
used for reducing platelet adhesiveness (Siddika et 
al., 1997; Huynh et al., 2001), wound healing 
(Logeart-Avramoglou et al., 2002), tumor targeting of 
gene expression (Hosseinkhani et al., 2003) and 
osmotic pressure control in biological molecules 
(Rotureau et al., 2006) and human enzyme regulation 
(Ledoux et al., 2003). Dextran derivatives have well 
reported antiproliferative and anti-tumor properties 
(Bittoun et al., 1999). Dextran is receiving attention 
in the formulation of macromolecular prodrugs of 
acid sensitive drugs to target them to the colon and in 
this way, highly sensitive anticancer drugs, such as 
mitomycin C, can be safely targeted to its site of 
action (Cheung et al., 2005). Dextran is being used 
for sustained release studies of several sensitive drug 
molecules after their covalent attachment (mostly 
esters) onto polymer backbone (Miyazaki et al., 
2003).  

In this study, different agricultural wastes 
were used as carbon sources in the fermentation 
medium of S. cerevisiae for the production of 
dextran. Highest dextran production was obtained 
from medium with ground date seeds waste compared 
with other tested agricultural wastes (Table 1). Date 
seeds wastes were chosen for the production of 
dextran in the next experiments. 

Different weights of ground date seeds were 
tried. The data presented in Table 2 showed that 
increasing date seeds weight caused a corresponding 
increase in dextran production. Maximum dextran 
yield was achieved when using 6 g of ground date 

seeds/500 ml flask; however, there was a decrease in 
the amount of obtained dextran following this 
concentration.  

Probably higher concentrations of date seeds 
in the fermentation medium showed a substrate 
inhibitory effect causing decrease in dextran 
production (Martinez-Espindola and Lopez-Munguia, 
1985). Similar results were obtained with sucrose as a 
substrate for dextran production (Kim et al., 2003; 
Sarwat et al., 2008).    

There are numerous literature reports on use 
of gel permeation chromatography (GPC) for the 
assessment of molecular weights (Nilsson and 
Nilsson, 1974; Richter et al., 1983; Meredith, 1984; 
Komatsu et al., 1993; Van and Daenens, 1993; 
Mulloy et al., 1997; Karmarkar et al., 2006). The 
purity and molecular weight of the produced dextran 
from S. cerevisiae was investigated by GPC analysis. 
A single and unimodal peak was observed (Fig. 1), 
which identified the obtained dextran not being 
contaminated. The peak of dextran was from fractions 
22-42 and of the tip of peak was at fraction no. 38 
which appears after 9.5 ml (each fraction is 250 µl), 
so from calibration curve, the molecular weight was 
about 67 kDa (Fig. 1).     

The FT-IR spectra were used to investigate 
the functional groups of commercial dextrans and 
pullulans and their nature in terms of their monomeric 
units and their linkages (Shingel, 2002). Several other 
repots also supported the use of FT-IR spectral data 
for the characterization of glucans showing anti-
cancer properties (Cao et al., 2006; Liu et al., 2007). 
FT-IR spectrum data of the purified dextran is 
presented in Table 3. The band in the region of 3400 
cm-1 was due to the hydroxyl stretching vibration of 
the polysaccharide (Liu et al., 2007; Purama et al., 
2009; Patel et al., 2010). The band in the region of 
2930 cm-1 was due to C–H stretching vibration and 
the band in the region of 1639 cm-1 was due to 
carboxyl group (Cao et al., 2006; Liu et al., 2007). 
The absorption peaks at 616 and 906 cm-1 indicate the 
existence of α-glycosidic bond. The main 
characteristic bands found in the spectra of dextran at 
1152, 1095 and 1024 cm-1 are due to valent vibrations 
of C–O and C–C bonds and deformational vibrations 
of the CCH, COH and HCO bonds, this was in 
context with the results reported by many researchers 
(Shingel, 2002; Purama et al., 2009). The band at 
1152 cm-1 is assigned to valent vibrations of C–O–C 
bond and glycosidic bridge. The peak at 1103 cm-1 is 
due to the vibration of the C–O bond at the C-4 
position of glucose residue (Shingel, 2002; Purama et 
al., 2009). The presence of peak at 1020 cm-1 is due 
to the great chain flexibility present in dextran around 
the α-(1,6) glycosidic bonds as shown earlier 
(Shingel, 2002). FTIR spectra of our samples also 
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show a band in the region of 750-1300 cm-1 that 
corresponds to the carbohydrates region (Table 3). 
These wave numbers are within the so-called 
fingerprint region, where the bands are specific for 
each polysaccharide, allowing its possible detection 
(Sen and Erboz, 2010). The FTIR spectra of dextran 
have been investigated in the range between 4000 and 
400 cm-1 (Shingel, 2002). FTIR spectral analysis of S. 
cerevisiae NRRL Y-1534 dextran showed that it 
contains α-(1,6) linkages. This was further confirmed 
by 1H NMR analysis. 

In this study, the 1HNMR spectrum for the 
purified dextran was carried out. It was reported that 
the distribution of 1HNMR spectral resonances range 
between 3 and 6 ppm for different dextrans 
(Seymour, 1979). The 1HNMR spectral resonances 
(H-2‒H-6) lie in the 3-4 ppm region while the 
hemiacetal H-1 resonance is in the 4‒6 ppm region 
(Sidebotham, 1974; Majumder and Goyal, 2009). 
Seymour (1974) assigned a 4.9 ppm resonance for the 
H-1 of the α-(1,6) linked glucosyl residues of dextran. 
Likely, in this work a 4.8 ppm resonance could be 
assigned for the H-1 of the α-(1,6) linked main chain 
of dextran from S. cerevisiae. Purama et al. (2009) 
found that the 1HNMR spectrum of Leuconostoc 
mesenteroides NRRL B-640 have an H-1 at 4.9 ppm 
deducing production of highly linear, α-(1,6) linked, 
water soluble dextran. The dextran produced by 
Pediococcus pentosaceus (Patel et al., 2010) showed 
similar results.  

Differential scanning calorimetry (DSC) is a 
technique that measures the energy difference 
between a sample and the reference cell as a function 
of time when they are submitted to a heating 
program. The technique is useful for polymers, 
especially hydrogels, because the structural changes 
accompanied by energetic effects can be followed in 
DSC curves. As the temperature increases the sample 
eventually reaches its melting temperature (Tm), 
which was 70.56oC. The melting process resulted in 
an endothermic peak in the DSC curve. The enthalpy 
(ΔH) value was -290.57 mJ (Fig. 2). 

The thermogravimetric analysis clearly 
showed the thermal stability of purified dextran. The 
analysis showed a three stage of degradation process. 
An initial loss of about 0.577 mg (2.17%) weight 
occurred at 30-75°C, second loss of about 0.822 mg 
(3.1%) weight occurred at 75-125°C and the third loss 
of about 0.427 mg (1.61%) weight occurred at 125-
175°C. Thermal parameters as the melting point and 
decomposition temperature are useful to engineers 
who must select polymers to withstand a given 
thermal environment. 

The surface morphology of the purified 
dextran produced by S. cerevisiae was studied. In Fig. 
4a, dextran appears in a crystalline form which is 

attributed to the presence of hydroxyl groups which 
increase crystallinity of the polymer (Purama et al., 
2009). Dextran shows a compact structure (Fig. 3b) 
characterized by transversal arrangement which 
reflects brittleness of dextran [52]. Meanwhile, dextran 
seems to have a porous structure (Fig. 3c). The small 
pore distribution can cause dextran to hold water and 
thus be used as a texturing agent in food industry. 
These small pores may also be responsible for the 
compactness of the polymer and the stability of the 
gel structure when subjected to external forces and 
the maintenance of the texture properties during 
storage (Khan et al., 2007; Purama et al., 2009). 

 
Table 1. Effect of different agricultural wastes on 
the production of dextran by Saccharomyces 
cerevisiae on solid-state fermentation 
Substrate  Dextran (g/100 ml) 
Date seeds 1.092 
Rice straw 0.813 
Wheat bran  0.880 
Wheat straw 0.961 
 
Table 2. Effect of different weights of date seeds 
wastes on the production of dextran by 
Saccharomyces cerevisiae on solid-state 
fermentation 
Date seeds wt. Dextran (g/100 ml) 
2 1.056 
4 1.092 
6 1.560 
8 1.242 
10 1.068 
 

Results of dextran cytotoxicity assay 
revealed that it has no obvious harmful effect on 
human normal melanocytes (HFB 4) even after the 
concentration was raised up to 4000 µg/ml (Fig. 4). It 
can be deduced that dextran produced by S. cerevisiae 
is a non-toxic compound which can be safely used in 
biomedical applications including drug delivery. The 
results are in agreement with the previous findings of 
De Groot et al. (2001). When dextran was tested 
against the human tumor cell lines: breast carcinoma 
(MCF 7), it had almost no effect. However, a clear 
decrease in cell survival was observed in case of liver 
carcinoma (HEPG 2) and cervical carcinoma 
(HELA). On the other hand, a dextran from another 
source (Patel et al., 2010) showed no effect on HELA 
cells at a concentration of 1000 µg/ml. Results in the 
current study suggest that dextran produced by S. 
cerevisiae could have a potential for investigation for 
tumor therapy as a polymer-drug conjugate. Dreher et 
al. (2006) studied penetration of macromolecular 
drug carriers to tumors. Increasing the molecular 
weight of dextran statistically significantly reduced 
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its vascular permeability but increased its plasma 
half-life. Tumor accumulation was maximal for 
dextrans with molecular weights between 40 and 70 
kDa, which lie in the range of clinically available and 
successful macromolecular drug carriers (Duncan, 

2003). Dextran in the present work exhibited a 
molecular weight of about 67 kDa. It could thus show 
a potential in the use as a macromolecular drug 
carrier. 

 
Table 3. FTIR spectrum for the purified dextran produced by Saccharomyces cerevisiae on solid-state 
fermentation 
No.  Position Intensity Group Comments 
1 3434.6 81.6 ν(OH) Stretching 
2 2926.45 88.37 C-H -CH stretching of CH2 and CH3 groups 
3 2859.9 90.05   
4 1740.44 90.46 CHO  
5 1630.52 88.12 δ(HOH), δ(OH), -COO- asymmetrical stretching of carboxylic groups 
6 1433.82 90.21 δ(OH), -COO- symmetrical stretching of carboxylic groups 
7 1331.61 92.22 δ(OH)  
8 1263.15 92.12   
9 1152.26 91.16 C-O-C glycosidic bridge 
10 1095.37 89.88 C-O, C-C At C4 position of glucose residue 
11 1024.98 88.24 α-(1,6) glycosidic bonds chain flexibility present in dextran around the glycosidic bonds 
12 760.78 95.71 γ(OH)  
13 616.07 93.43  Glycosidic bond 
14 418.47 93.86   

 
Figure 1: GPC for the produced dextran fractions using TSK G4000 PWXL column produced by S. cerevisiae 

on solid-state fermentation. 

 
Figure 2: DSC curve for the purified dextran produced by S. cerevisiae on solid-state fermentation. 
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         (a) 

         (b) 

          (c) 
Figure 3: Scanning electron microscopic (SEM) images showing surface morphology of purified dextran from 

S. cerevisiae on solid-state fermentation. 
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Figure 4: Effect of purified dextran produced by S. cerevisiae using solid-state fermentation on cell survival ratio of 
human normal (HFB 4) and tumor cell lines (MCF 7; breast carcinoma, HEPG 2; liver carcinoma and HELA; cervical 
carcinoma). 
 
4. Conclusion 

Date seeds wastes were successfully utilized 
by S. cerevisiae for production of dextran. Dextran 
showed thermal stability as well as a crystalline 
porous structure. Hence, it can be used as a texturing 
agent in food industry. It had no toxic effect on 
human normal melanocytes so it can be used safely in 
biomedical applications. However, it caused a clear 
decrease in cell survival was observed in case of 
human liver carcinoma and cervical carcinoma tumor 
cell lines. The previous result together with the 
measured molecular weight (67 kDa) renders dextran 
from S. cerevisiae a successful macromolecular drug 
carrier. 
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Abstract: Background and Objective: The nutritional status of oncological patients has become a subject of growing 
scientific interest because of its prognostic significance and the resulting therapeutic possibilities. Colorectal cancer 
ranks the third highest in cancer incidence and fourth in cancer mortality in both sexes combined worldwide. The role 
of dietary and other lifestyle factors in colorectal cancer recurrence and survival is largely unknown. The present study 
aimed to determine the extent of malnutrition in pre and post operative or other treatments of colorectal cancer patients. 
Methods: A cross- sectional descriptive study was carried out among (30) Patients, (17) males (56.7%) while the other 
(13) females (43.3%) at King Abdul Aziz University Hospital (KAUH) with diagnosed colorectal cancer to be included 
in the study at their first visit to the outpatient Surgery and Oncology department between October 2011 and April 2012 
were included in a retrospective review of the patients’ medical record. Patients were enrolled consecutively from 
outpatients 2–4 weeks prior to surgery for study. Demographics characteristics including performance status (PS), 
assessments included weight history, body mass index (BMI), and percentage of weight loss. Laboratory investigations 
includes blood analysis, U&E (urine and electrolyte) and albumin ,also the CEA (Carcinoembryonic Antigen) as a 
diagnostic tool Cancer staging and hospital length of stay were recorded, nutritional status and assigning the level of risk 
for malnutrition by, using Simple Screening tool for Malnutrition (SSM), were collected and correlated with different 
modulates of treatment. Results: Majority of patients (83.33%) have the tumor in the colon while only (16.66%) in the 
rectum. About (43.33%) treated with both Surgery and chemotherapy while (26.66%) surgery only, (13.33%) received 
only chemotherapy ;( 13.33%) received a combination of Chemotherapy and Radiotherapy, and only (3.33%) treated 
with both Surgery and Radiotherapy. Malnutrition was defined by full nutritional assessment in the participating patients 
using SSM which revealed that 21 of the 30 patients (70%) were malnourished before treatment and 20 patients (66.6%) 
after treatment. SSM had high sensitivity and specificity indeticting in patients with colorectal cancer. Declining 
nutritional status of the patients as seen in serum albumin before and after treatment for all participants which was below 
reference value of (30.75±0.14 and 29.95±1.93) respectively. The Mean ±SD weight loss (unintentional weight loss) was 
in male patients (13.61±1.83kg) less than females (15.05±1.75kg). The duration for a unintential weight loss was (50% 
of participate) had through 3 months; (16. 7 %) after 6 months and (16.7%) had change during one year. Conclusion: 
Colorectal cancer Patients does have a real nutritional problem that surely can influence their disease course and length 
of hospital stay after surgery and long duration of receiving other treatment. Most patients with malignancies are 
considered to be at risk for malnutrition, and therefore require further nutritional support. Nutritional screening would be 
beneficial in this group preoperatively to identify weight-losing patients at an early stage in the care pathway when they 
initially enter the secondary care system. Screening (SSM) for malnutrition in cancer patients is a valid simple approach 
to define cancer patients for nutritional care. More patients regard themselves in need for nutritional counseling than the 
number of patients really achieving any. 
[Thanaa. A. El-kholy; Hatim Ali Al Abbadi; A.K.Alghamidi; Hesah Al- Qahtani; Morooj Al- Abya and Noha Mujalli. 
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1. Introduction 

Colon cancer forms in the tissues of the colon 
(the longest part of the large intestine). Most colon 
cancers are adenocarcinoma which begins in cells 
that make and release mucus and other fluids 
(National Cancer Institute, 2011). 

The incidence tends to be low in Asia and 
intermediate in the southern parts of South America. 
Although the kingdom of Saudi Arabia (KSA) is 

considered a low incidence area for CRC, the disease 
ranks second, after breast cancer (National Cancer 
Registry MOH - 2003).There were 907 cases of 
colorectal cancer accounting for 9.9% of all newly 
diagnosed cases in year 2007 (National Cancer 
Registry MOH - 2007). 

Geographic differences for CRC are probably 
explained by dietary and other environmental 
exposure (Parkin et al, 2005). 
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Eating less red meat and avoiding processed 
meat altogether can slash colon cancer risk, 
consuming less alcohol, boosting fiber intake, 
exercising, and maintaining a healthy body weight 
could prevent 45% of all colon cancer cases or more 
than 64,000 cases of colon cancer each year (Denise, 
2011). Also, central depositions of adiposity 
(Gunter, Leitzmann, 2006) have a major influence 
on the risk of CRC (Giovannucci, 2002). 

The three main types of treatment for colorectal 
cancer are Surgery, Radiation therapy and 
Chemotherapy .Depending on the stage of cancer, 
two or more types of treatment may be used at the 
same time, or used one after the other (American 
Cancer Society, 2011). 

While chemo kills cancer cells, it also damages 
some normal cells and this can cause side effects. 
These side effects will depend on the type of drugs 
given, the amount given, and how long treatment 
lasts. Side effects could include: Hair loss, Mouth 
sores, Loss of appetite, Nausea and vomiting, 
increased chance of infection, Easy bleeding or 
bruising after minor cuts or injuries and severe 
tiredness. The radiation therapy also causes side 
effects which include skin soreness, nausea, diarrhea 
and others (American Cancer Society, 2012). 

For the surgery there are several factors 
predispose patients undergoing surgery for upper GI 
and colorectal cancer to malnutrition. These factors 
the catabolic effect of cancer as well as the GI side 
effects of nausea, vomiting, anorexia, diarrhea and, 
in some cases, dysphagia and malabsorption 
(Nitenberg and Raynard, 2000 and Fettes et al., 
2002)  

Nutrition plays major (but not always fully 
understood) roles in many aspects of cancer 
development and treatment (Center, 2009). Good 
nutrition practices can help cancer patients maintain 
weight and the body's nutrition stores, offering relief 
from nutrition impact symptoms and improving 
quality of life (Johansson, 2009). Poor nutrition 
practices, which can lead to under nutrition, can 
contribute to the incidence and severity of treatment 
side effects and increase the risk of infection, thereby 
reducing chances for survival (Bozzetti, 2009). 
Quality of Life (QoL) is a subjective 
multidimensional construct that is increasingly being 
used as a clinical endpoint in oncology (Lee, and 
Chi, 2000). 

The present study has been carried out to 
evaluate nutritional status among colorectal cancer 
patients pre and post different treatment modulates.  
1. Study sample 

A cross- sectional descriptive study was carried 
out among (30) Patients at King Abdul Aziz 
University Hospital (KAUH).All patients with 
diagnosed colorectal cancer were invited to 

participate in the study at their first visit to the 
outpatient Surgery and Oncology department between 
October 2011 and April 2012 which included in a 
retrospective review of the patients’ medical record. 
The most common explanation for not participating 
was that ‘people were too sick ‘or ‘the burden of the 
study was too heavy’. All participates were asked 
about their usual physical activity. They were all 
sedentary or had a low physical activity level (PAL). 
Inclusion criteria for participate patients include aged 
above the age of 18 years old involving any location 
from the cecum to the rectum; received any type of 
treatment. Study participants, 17 (56.7%) males and 
13 (43.3%) females were conducted. The mean age 
for both women and men was 51.96±1.02 years 
(range from 21-80 years). Patients with other 
comorbedity were excluded. The aim of the study was 
explained to the subjects. 
2. Methods:  
2.1. Study Instruments: 

This study carried out to identify the nutritional 
status of patients with colorectal cancer pre and post 
operative and other treatments from the data which 
was collected by an English questionnaire was 
developed for the purpose of data collection, which 
was pilot, tested and modified accordingly. A face to- 
face interview with each participating patients with 
diagnosed Colorectal cancer. The interview was of 20 
to 30 minutes duration (Karlsson et al., 2009). The 
questionnaire contains several sections 
2.1.1. Socio-demographic data  

 This includes questions on basic socio-
economic characteristics of the households. It also 
collects data on individual characteristics as the : age, 
nationality, marital status, educational status of the 
patient and the wife / husband (if married), 
occupational and employment status, working hours, 
income source, average of household income, place of 
residence, type of dwelling, number of rooms, number 
of family members. 
2.1.2. Medical history data  

 This is divided into two divisions: pre and post 
treatment. Questions in this section includes the 
location of the primary tumor, signs and symptoms, 
evidence of metastasis, area affected (if metastatic), 
family history of the disease, surgical history, medical 
history, medications, types of treatment, and finally 
the doses and sessions (if chemo or radiotherapy). 
2.1.3. Nutritional assessment  

 A full nutritional assessment by measurements 
of BMI, triceps skinfold thickness (TST), mid-arm 
muscle circumference(MAMC), serum albumin (alb), 
serum prealbumin (palb), total lymphocyte count 
(TLC) and unintentional weight loss of more than 5% 
within the preceding month or 10% or more within 
the previous 6 months (Thorsdottir et al. , 2001). 
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Malnutrition was defined as present when three 
or more of these seven parameters were subnormal. 
In addition, weight change from patients’ self-
reported earlier healthy weight was evaluated 
(Thorsdottir et al. , 2001) 
2.1.4. Laboratory data  

 Laboratory investigations which was divided to 
two divisions: pre and post treatment, it includes 
blood analysis, U&E (urine and electrolyte) and 
blood glucose and albumin to measure the 
malnutrition level (if malnourished), also the CEA 
(Carcinoembryonic Antigen) as a diagnostic tool this 
was collected from the patient’s medical records. 
2.1.5. Nutritional Screening 

 The SSM sheet (Fig.1) Thorsdottir et al., 
2001 is made up of seven questions covering BMI, 
weight loss, anorexia, surgery and other variables 
that may influence nutritional status. No 
measurements other than weight and height were 
needed for answering the questions. Each question 

gave a score according to the answers. The criterion 
set for malnutrition was a total score four or more 
points for cancer patient. 
2.2 Biochemical measurements: 

Blood tests that are commonly used in 
diagnosing and staging the disease were obtained 
from the hospital records and compared with 
reference standards. 
2.2.1. Complete blood count (CBC) (Derrick et al, 
2004). 
2.2.2. Carcinoembryonic antigen (CEA) assay 
(National cancer institute, 2011). 
2.2.3. The blood test that were used to determine the 
nutritional status and detect malnutrition: 
A. Serum Albumin. (Mahan and Escott-Stump; 

2008).  
B. Hematocrit. (Bistrian et al., 1976). 
C. U&E (Urea and Electrolyte). (Liaison, 2012).  

The results were taken from patient’s records of 
KAAUH and Surgery and Oncology Clinic files. 

 
NATIONAL UNIVERSITY HOSPITAL  Nutritional status of cancer patients 
Department of Clinical Nutrition  SCREENING FOR MALNUTRITION 
This screening sheet should be used to assess the 
need for nutritional therapy among adult patients. 
Answer the following questions and give score 
Accordingly  
 QUESTION  ANSWER   ASSESSMENT  SCORES  

1. Height :_______m   BMI: Kg/m2  
          ______  

    Weight: _______kg                  _____                                                                                       
      2. Recent unintentional weight loss?         Yes       No             
              If yes, how much? ______kg                  Doesn´t know 
                In what time period? ______months            Weight loss % 
                                                                                           ______   ______   
     3. Age over 65 years?                               Yes         No            
    4. Problems last weeks or months?                                                                                                            ______            

     
     A. Vomiting lasting more than 3 days?           Yes       No ______   
     B. Daily diarrhea                                                                               
        (more than 3 liquid stools per day)?             Yes      No ______ 
    C. Continuous loss of appetite 
         or nausea?                                                    Yes     No ______     
    D. Difficulty in chewing or swallowing?          Yes     No ______ 

5. Hospitalized for 5 days or more during previous 2 months?             Yes      No  
6. Major surgery in the past month?             Yes    No ______ If yes, list type  
7.    Diseases – 5 points                                      Yes      No          _____       
          Burn >15 %                                                           ______ 
         Malnutrition                                                            ______ 
         Multiple traumas   
  Completed by__________________________________________ Date__________ Sum 

                                             Signature                                                                                                                Scores _________ 
If a patient gets 5 or more scores, a referral should be sent to the department of clinical nutrition. For cancer patients 
and patients with pulmonary diseases use 4 or more scores. 

Fig (1): Simple screening tool for malnutrition (SSM). 
 

 

PATIENT’S I.D. 

>20  0 scores 
18-20:  2 scores 
< 18:  4 score 

 
Unintentional 
weight loss: 
>5% past month or 
> 10 % previous 6 
mo 4 scores 
5-10% “1-6 mo. 2 
score 
Doesn´t know 2 
scores 
Other  0 scores 
 
Question 3 to 8: 
Yes:  1 scores 
No:   0 scores  
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3. Ethical Considerations: 
Permission was attained from the head of department 
of Surgery and Oncology Clinic in King Abdul-Aziz 
university hospital (KAAUH).Patient was given 
consent before the interview. 
4. Statistical analysis: 
        The statistical analysis included: 
A) Descriptive Statistics: arithmetic mean or average 

and standard deviation.  
B) The results were analyzed by SPSS statistical 

package version 15 (1994) and the results were 
tabulated and used the Harvard graphics packages 
version 4 for representing the results graphically 
(Harvard, 1998). 

C) Qualitative variables were expressed as percentages 
and numbers association measures available 
(Armitage et al. 2002 and Betty, and Jonathan, 
2003). 

D) Pearson’s Correlation Coefficient (r) has been also 
applied in this study between two quantitive 
variables. It measures the nature and strength 
between two variables of the quantitative type. The 
value of r ranges between -1 and +1(Thomas 
Dietz&Linda Kalof, 2000) 

 
3. Results: 

Table (1) shows the socioeconomic status of the 
patients participated in the study. The total numbers of 
the participants were 30 patients 17 males and 13 
females. Thirty percent of patients were Illiterate and 
20% have elementary and intermediate degree; 23.3 % 
have high school degree, 26.7 % for the Bachelor’s 
degree and above. The main source of financial was 
50% depend on their job, while the type of dwelling 
where 56.66 % and 43.33 % live in shared house and 
separate house respectively. The average household 
income of participant was 10% have a low income of 
less than 1000 RS / month, 43.33% of the participants 
have an income between 1000 to 3000RS and 46.66 % 
between 2000 to 6000 RS and more per month. 

Table (2) shows the anthropometric 
measurements of studied sample of colorectal cancer 
patients. The mean ±SD of age was 54, 49.30 for males 
and females respectively.  

Before treatment, the mean ±SD of weight (kg), 
and body mass index (BMI) were 72.11, 24.25 and 
86.53 and 32.93, for males and females respectively. 
However, after treatment the mean ± SD of weight 
(kg), body mass index (BMI), weight change and 
weight loss were 69.54, 23.76±0.14, 12.17 , 13.61,and 
76.07, 29.3, 13.23 and 15.05, for males and females 
respectively. Regarding to unintentional weight loss 
duration, the majority of the patients (50%) had weight 
change during 3 months followed (16.7%) during 6 
months and (16.7%) during 1 year but only (13.3%) 
had weight change during 1 month. 

Table (3) shows the location of the primary tumor 
and types of cancer treatment of patients participated in 
the study. About (83.33%) have the tumor in the colon 
and (16.66 %) in the rectum. The different type of 
cancer treatment including surgery, chemotherapy and 
radiotherapy. The majority of the patients (43.33%) 
treated with both Surgery and chemotherapy while 
(26.66%) treated by surgery only, (13.33%) received 
only chemotherapy and other (13.33%) of them 
received a combination of chemotherapy and 
radiotherapy, and only (3.33%) treated with both 
surgery and radiotherapy. 

Table (4) demonstrates the statistical evaluation 
of biochemical analysis for male and female before and 
after treatment. Through the interpretation the previous 
data statistically there was significant difference 
between before and after treatment (P < 0.05) in CEA, 
HB and albumin in male before and after treatments. 
Regard to biochemical analysis for female we notice 
that a significant difference between before and after 
treatment (P < 0.05) in CEA, HB and albumin; but 
there was a high significant difference in albumin after 
treatments by (P < 0.0)  

The evaluation of SSM as single nutritional 
parameters used in the full nutritional assessment to 
indicate malnutrition among cancer patients is shown 
in Table (5) The SSM identified 9 of the 30 patients 
(30%) as malnourished before treatment and 10 
patients (33.34%) after treatment (The criterion set for 
malnutrition was a total score of 4 or more points). The 
same table show 23.53% (n= 4) and 38.47% (n= 5) as 
malnourished before treatment for male and females 
respectively. However, after treatment (47.06%) (n=8) 
and (15.39%) (n=2) as malnourished for male and 
females respectively.  

Table (6) verify statistical evaluation of indicators 
for malnutrition parameters (SSM, BMI, Alb and 
Unintentional Weight Loss) for male and female 
colorectal cancer patients before and after treatments, 
the difference of Mean± SD of SSM as indicator for 
malnutrition for male before and after treatment was 
significant (P< 0.05). However the difference of 
Mean± SD for albumin demonstrates highly significant 
correlations by (P < 0.01) but still low (33.67±1.2). 
Regarding to female colorectal cancer patients the 
difference of mean of SSM before and after treatment 
was highly significant (P < 0.01). However the change 
of Mean ± SD of BMI was significant (P < 0.05) 
between before and after treatment. Regarding to the 
difference of Mean± SD before and after treatment 
decrease (from 25.07±1.12 to 25.07±1.12) for albumin 
which demonstrate highly significant correlations by 
(P < 0.01). 

Table (7) demonstrate the Correlation between 
SSMB and SSMA with anthropometric measurements 
variables as we can see there was significant 
correlation between weight before and after treatment 
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by (P < 0.01**) and (P < 0.05*) respectively; regard to 
the correlation of weight loss before and after was 
significant similar at (P < 0.05*). The same table and 
figures (2) showed that BMI change before and after 
was highly significant (P < 0.01**). While figure (3) 
shows negative correlation between SSMB and SSMA 
with Body Mass Index and Weight change. Weight 
change correlation was (P < 0.05*) before and (P < 
0.01**) after as presented in table (7). 

Table (8) represented Sensitivity and specificity 
of anthropometric measurements and Albumin in 
relation to SSM-pre and SSM-post treatment. Through 

the interpretation of the previous data the SSM had 
sensitivity and specificity for BMI, Ab, and UWL pre- 
treatment which improved post- treatment. 

The SSM had a sensitivity of 0.38 and the 
specificity was 0. 65. Few individual nutritional 
parameters had sensitivity above 0.5, and no parameter 
reached the quality of the SSM. If the patients’ earlier 
self-reported usual healthy weight was used as the 
reference for unintentional weight loss, this was the 
single best parameter with high sensitivity 
  

 
Table (1): Distribution of Socioeconomic characteristic of studied sample of colorectal cancer patients (N= 30). 
Parameters Male (n=17) % Female (N=13) % All (N=30) % 

Nationality 

Saudi  5 29.4 5 38.5 10 33.3 

Non Saudi  12 70.6 8 61.5 20 66.7 

Type of certificate degree  

Illiterate  5 29.4 4 30.76 9 30 

Elementary  2 11.8 3 23.1 5 16.7 

Intermediate  1 5.9 - - 1 3.3 

High School  4 23.5 3 23.1 7 23.3 

Bachelor's degree  4 23.5 1 7.7 5 16.7 

Diploma  1 5.9 2 15.4 3 10 

source of financial Support  

 Job 11 64.7 4 30.8 15 50 

Husband/ wife  1 5.9 6 46.2 7 23.33 

Parents  1 5.9 - - 1 3.33 

Other relatives  1 5.9 2 15.4 3 10 

Other  3 17.6 1 7.7 4 13.33 

 Average household income /RS 

<1000 2 11.8 1 7.7 3 10 

1000 to 3000 8 47.1 5 38.5 13 43.33 

3000 to 6000 2 11.8 2 15.4 4 13.33 

> 6000 5 29.4 5 38.5 10 33.33 

Type of dwelling 

Separate  6 35.3 7 53.8 13 43.33 

Shared  11 64.7 6 46.2 17 56.66 

Table (2): Anthropometric Measurements of Studied sample of colorectal cancer patients (M±SD). 

Variables Male (n=17) M±SD Female (n=13) M±SD All 

Age 54±1.93 49.30±1.11 51.96±1.02 

Before Treatment  

Weight (kg) 72.11±1.65 86.53±2.44 78.36±1.12 

Height (cm) 170.76±7.64 161.61±6.15 166.8±8.31 

Body Mass index 24.25±0.21 32.93±0.55 28.01±0.25 

After Treatment  

Weight (kg)  69.54±1.66 76.07±2.01 72.37±1.66 

Height (cm) 170.76±7.64 161.61±6.15 166.8±8.31 

BMI 23.76±0.14 29.3±0.36 26.16±0.16 

Weight change  12.17±0.2 13.23±0.51 12.63±0.18 

Weight Loss 13.61±1.83 15.05±1.75 14.24±1.06 

Weight change duration  

 No % No % No % 

Non - - 1 7.7 1 3.3 

1 month  4 23.5 - - 4 13.3 

3 months  9 52.9 6 46.2 15 50.0 

6 Months  3 17.6 2 15.4 5 16.7 

1 year 1 5.9 4 30.8 5 16.7 

Total  17 100 13 100 30 100 
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Table (3): Distribution of location of the tumor and type of treatment for studied sample (Male &female) of 
colorectal cancer patients  
Parameters Male (n=17) % Female (N=13) % All (N=30) % 

Location of the tumor 

Colon 13 76.5 12 92.3 25 83.33 

Rectum 4 23.5 1 7.7 5 16.66 

Which type of treatment did you receive 

Surgery  4 23.5 4 30.8 8 26.66 

Chemotherapy  1 5.9 3 23.1 4 13.33 

Surgery + chemotherapy  8 47.1 5 38.5 13 43.33 

Surgery + Radiotherapy  1 5.9 - - 1 3.33 

Chemotherapy + Radiotherapy  3 17.7 1 7.7 4 13.33 

Table (4): Mean±SD Biochemical Analysis for Male and Female of colorectal cancer patients before and after treatment. 
Variables Male (N=17) Female (N=13) 

   Before  
Mean ± SD 

   After  
 Mean ± SD 

T. value P Before 
Mean ± SD 

After 
Mean ± SD 

T. 
value 

P 

CEA 4.8±0.01 5.81±0.04 2.68 P<0.05* 2.92±0.11 3.22±0.21 2.29 * 

WBC  6.72± 0.96 6.92±0.73 0.21 NS 7.61±0.03 9.15±0.39 1.94 * 

RBC 4.39±0.77 4.25±0.58 0.78 NS 4.2±0.43 3.97±0.54 2.31 * 

HB 15.83±1.6 12.08±1.11 2.41 * 10.7±1.53 10.66±1.10 1.61 NS 

HCT 35.86±1.74 36.14±1.45 0.95 NS 31.93±1.32 38.06±1.73 2.83 ** 

MCV 82.25±2.35 85.54±4.51 0.17 NS 74.02±1.56 82.89±4.5 3.16 ** 

MCH 27.05±0.15 28.71±1.49 1.64 NS 25.5±0.11 27.04±1.2 1.34 NS 

Platelet count  280.52±10.33 257.35±6.58 2.37 * 298.61±10.76 255.84±9.7 4.15 *** 

Albumin  29.55±0.06 33.67±1.2 2.18 * 32.3±0.79 25.07±1.12 2.64 ** 

Urea  5.09±0.77 4.62±1.82 3.01 * 3.86±0.12 4.14±3.47 1.17 NS 

Na  136.05±3.28 137.35±2.95 0.65 NS 135.55±3.24 137.23±4.81 1.5 NS 

Crea 82.64±2.83 80±19.55 1.59 NS 69.23±2.07 55.23±22.84 2.44 * 

K 4.61±0.25 3.78±0.42 1.91 * 3.64±0.38 3.86±0.34 1.34 NS 

Cl 99.05±4.22 101.58±3.75 0.46 NS 99.11±3.12 99.46±4.92 0.23 NS 

* P< 0.05  ** P < 0.01 *** P < 0.001     NS: No significant       
Table (5): Statistical evaluation of (SSM) for colorectal cancer patients before and after treatment 
Parameters Male (n=17) % Female (N=13) % All (N=30) % 

Before Treatment 

<4 13 76.47  8 61.53 21 70 

≥ 4 4 23.53 5 38.47 9 30 

After treatment 

<4 9 52.94 11 84.61 20 66.66 

≥ 4 8 47.06 2 15.39 10 33.34 

Simple screening tool for malnutrition (SSM) 
Table (6): Statistical evaluation of indicators of malnutrition parameters for colorectal cancer (male&female) 

patients before and after treatment 
Variables Male (N=17) Female (N=13) 

Before After T. Value P Before After T. Value P 

SSM 4.47±0.8 3.47±0.37 1.98 * 3.07±0.11 5.81±0.35 3.11 ** 

BMI  24.25±0.21 23.76±0.14 1.05 NS 32.93±0.55 29.3±0.36 2.16 * 

Alb 29.55±0.66 33.67±1.2 2.31 ** 32.3±0.79 25.07±1.12 3.25 ** 

UWL (kg) - 13.61±1.83 - - - 15.05±1.75 - - 

* P < 0.05  ** P < 0.01  *** P < 0.001   NS: No significant   
SSM_ screening sheet;     BMI_ body mass index;     alb_ serum albumin; UWL_unintentional weight loss. 
Table (7): Correlation between SSM-Pre and SSM-Post with anthropometric  measurements variables  

SSM-Post SSM-Pre Measurements 

P -value R P –value R  

P < 0.05* -0.44 P < 0.01** -0.59 WEIGHT 
P > 0.05(NS) -0.22 P > 0.05(NS) -0.15 HEIGHT 

P < 0.01** -0.56 P < 0.01** -0.48 BMI 
P < 0.01** -0.56 P < 0.05* -0.39 W.CHANG 

P <0.05* -0.39 P < 0.05* -0.39 W.LOSS 

P > 0.05(NS) -0.23 P > 0.05(NS) -0.17 DURATION(months) 

* P  < 0.05   ** P <0.01  SSMB – Simple Screening for malnutrition before treatment SSMA- Simple Screening for 
malnutrition after treatment. 
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Figure (2): Correlation between SSMB&SSMA and Body Mass Index before 
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Figure (3): Correlation between SSMB&SSMA and Weight Change 

Table (8): Sensitivity and specificity of anthropometric measurements and Albumin in relation to SSM-pre and 
SSM- post treatment 

 
Table (9): Statistical evaluation of some indicators of malnutrition in cancer patients 

   
4. Discussion 

Colorectal cancer ranks the third highest in cancer 
incidence and fourth in cancer mortality in both sexes 
combined worldwide (Jinfu Hu et al., 2010). Hyper 
metabolism-associated malnutrition, known as protein-
calorie malnutrition, is common in cancer patients and 

is clearly associated with cytokine production and the 
systemic inflammatory response (Falconer et al., 1994 
and Staal-van den Brekel, et al., 1995). Malnutrition 
is common among hospitalized patients. However, the 
nutritional aspect of medical management has not 
always been given first priority. Cancer patients suffer 

SSM-post SSM-pre Test 

UWL (kg) Alb (g/L) BMI UWL (kg) Alb (g/L) BMI  

0.85 0.54 0.15 1.0 0.55 0.09 Sensitivity  

0.12 0.65 0.76 0.21 0.53 0.84 Specificity 

0.42 0.54 0.33 0.42 0.40 0.25 Positive predictive value   

0.50 0.65 0.54 1.0 0.67 0.62 Negative predictive value    

0.58 0.46 0.67 0.58 0.6 0.75 False positive           

0.5 0.35 0.46 0.0 0.33 0.38 False negative  

0.04 0.03 0.03 0.02 0.03 0.04 Misclassification rate     

Alb (g/L)   BMI SSM Tests 

0.54 0.17 0.38 Sensitivity  

0.53 0.88 0.65 Specificity 

0.47 0.25 0.45 Positive predictive value         

0.60 0.81 0.58 Negative predictive value         
0.53 0.75 0.55 False positive         

0.40 0.19 0.42 False negative      

0.03 0.03 0.03 Misclassification rate     
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from protein energy malnutrition throughout the 
evolution of their disease with elevated basal energy 
requirements due to their inherent illness and decreased 
oral intake due to reduced gustatory senses with 
elevated basal energy requirements due to their 
inherent illness and decreased oral intake due to 
reduced gustatory senses (Sanz et al 2008). 

This is the first study that examined the 
nutritional status for colorectal cancer patient’s pre and 
post different modulates of treatment at the king 
Abdul-Aziz University Hospital. A cross- sectional 
descriptive study was carried out among (30) Patients 
at King Abdul Aziz Hospital (KAAUH) Kingdom 
Saudi Arabia after an informed consent agreement, 
with diagnosed colorectal cancer to be included in the 
study at their first visit to the outpatient surgery and 
oncology department between October 2011 and April 
2012 were included in a retrospective review of the 
patients’ medical record. Inclusion criteria for those 
Patients aged over the age of 18 years old with 
colorectal cancer; proven adenocarcinoma of the colon 
involving any location from the cecum to the rectum; 
received any type of treatment. Patients with other 
diagnoses were excluded. The mean age for both 
women and men was 51.96±1.02 (range 21 – 84 
year).The aim of the study was explained to the 
subjects. Our study likewise the study by Olof and 
Inga.2008 the participants (n_30).The mean age was 
55 years (range 29_72year). 

An English questionnaire was developed for the 
purpose of data collection, which was pilot, tested and 
modified accordingly. A face- to- face interview with 
each participating Patients with diagnosed Colorectal 
cancer. The interview was of 20 to 30 minutes duration 
(Karlsson et al., 2009). The questionnaire was 
includes information about Socio-economic status 
demographic data including; age, sex, social status, 
housing, educational level, anthropometric 
measurements (height, weight, calculate BMI, hip, 
waist circumference and calculate hip/waist ratio) by 
direct contact face to face or by telephone. In addition 
to the required laboratory investigations which was 
collected from the patient's medical records. 
Socioeconomic Characteristics 

The country of Saudi Arabia is among the richest 
and highest per caption income countries of the world. 
This high income combined with food affluence and 
lack of nutritional awareness has led to a state of over-
nutrition of macronutrients and malnutrition of 
micronutrients among the population (Madani et al., 
2000). Our result table (1) revealed that about 30% of 
patient were had more than 6000 RS/ month, however 
13.33 had 3000- 6000RS/month and 43% were had 
1000 to 3000 RS/month .About 57% from our 
participate were living in shared dwelling but remain 
(43%) had separate house. This result verified that 

most of our sample in high Socioeconomic status (H-
SES). 
Nutritional screening 

The purpose of nutritional screening is to identify 
those patients who are at nutritional risk and at higher 
risk for complications. Early detection of nutritional 
risk would allow for early intervention and this may 
prevent later complications. The validity of a screening 
tool is dependent on its ability to predict outcome. Our 
study found that there was a significant association 
between high nutritional risk by the SSM sheet (Fig. 
1), (Thorsdottir et al., 2001) The evaluation of SSM 
as single nutritional parameters used in the full 
nutritional assessment to indicate malnutrition among 
cancer patients is made up of seven questions covering 
BMI, weight loss, anorexia, surgery and other variables 
that may influence nutritional status. The criterion set 
for malnutrition was a total score of four score or more 
for cancer patient. This study by SSM identified (30%) 
as malnourished before treatment and (33.34%) after 
treatments as shown in table (5). Another study by 
Olof and Inga, 2008 which used the SSM sheet 
showed that 20% of cancer patients in an outpatient 
clinic with a clinical diagnosis of colon cancer were 
malnourished. Weight loss and malnutrition are 
common in patients with advanced malignant diseases 
that adversely influence patient survival and QoL 
(Laviano and Meguid, 1996; Delmore, 1997; and 
Noursissat et al., 2008). 

Unintentional weight loss has often been reported 
in cancer patients (Watson, and Tang, 1980) and 
regarded as a stronger variable for detection of 
malnutrition than BMI (Lipkin and Bell, 1993 and 
Orr et al., 1984). In the present study, unintentional 
weight loss as indicator for malnutrition in cancer 
patients showed in table (2) for all participated 
(14.24±1.06kg), however unintentional weight loss 
value (13.61±1.83kg) and (15.05±1.75kg) for males 
and females respectively. In the study by Olof and 
Inga, 2008 report that the general unintentional weight 
loss from patients’ self-reported earlier usual healthy 
weight was found to be the best single parameter for 
detecting malnutrition. However, it did not reach the 
quality of the SSM in terms of specificity and 
misclassification.   

The present study as shown in table (4) of 
biochemical analysis which revealed that a majority of 
the patients had serum albumin (73.2% before 
treatment and 71.3% after treatment) below the 
reference value. This result supported by the data in the 
table (6) which demonstrated that the difference of 
Mean± SD for albumin as malnutrition indicators in 
our study was highly significant correlations by (P< 
0.01) for male and female patients before and after 
treatments but still low than reference rang (34 – 50 
g/l). Another Similar study by Olof and Inga, 2008 
found that a majority of the patients had serum albumin 
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(70%) below the reference value. Previous studies have 
implicated that pro-inflammatory tumor derived 
mechanisms influence the hepatic acute phase protein 
response, which makes measurements of serum 
albumin and immunocompetence such as TLC of 
limited value. Serum albumin is the most widely used 
clinical index of nutrition, but because of its long half-
life and affection by stress and illness (Wong et al., 
2001) it can be regarded as a poor parameter of 
nutritional status. Also many cancer therapy drugs 
cause low TLC and serum albumin (Forse et al., 
1985). This underlines that nutritional status cannot be 
evaluated from one or two single parameters and 
supports the need for several measurements as used in 
the present study. 
Medical information and the different types of 
treatment 

The present study as present in table (3) revealed 
that the majority of the patients (43.33%) treated with 
both Surgery and chemotherapy while (26.66%) treated 
by surgery only followed by (13.33%) of the patients 
received only chemotherapy also other (13.33%) of 
patients were received a combination of Chemotherapy 
and Radiotherapy, and only (3.33%) treated with both 
Surgery and Radiotherapy. Another study by Olof and 
Inga, 2008 reported that data from one month 
screening with SSM indicated that 41% of all cancer 
patients in chemotherapy were malnourished or in 
nutritional risk. The majority of the screened patients 
are regarded themselves in need of nutritional 
counseling, but only few had received nutritional 
counseling. Likewise our study showed that (70 %) 
participated were received chemotherapy or with other 
treatments (surgery or Radiation) and our date from 
screening with SSM indicated that (50%) of all cancer 
patients in chemotherapy were malnourished or in 
nutritional risk. These studies supported by other 
reports that nutritional issues are underestimated in 
diagnostic and therapeutic procedures (Nitenberg, and 
Raynard, 2000, Delmore, 1997; and Laviano, and 
Meguid, 1996). It has been concluded from the results 
of other studies that early nutritional support is 
necessary to improve patient’s nutrient status and 
controlling complications related to food intake which 
influence patients’ QoL (Ravasco et al., 2007).  

Chemotherapy and radiotherapy are the two 
important treatment modalities for cancer and can 
tumor cells and prolong survival time of cancer 
patients. Patients receiving high-dose chemotherapy 
need to be supported with parenteral nutrition 
(Tartarone et al., 2005) Nutrition therapy can help 
cancer patients get the nutrients to maintain body 
weight and performance status, prevent body tissue 
from breaking down and rebuild tissues (Johansen et 
al., 2004 ). Malnutrition can make the patients have 
more severe chemotherapy-induced toxicity and 
complications (Van Cutsem, and Arends, 2005). 

High energy/protein diets help patients tolerate the 
treatment with fewer side-effects (Read, 2004 and 
Khan et al., 2006) patients with tumors of the 
gastrointestinal tract have difficulty eating due to side 
effects of surgery. These patients are weak, tired, and 
unable to withstand cancer therapies because of 
malnutrition. The treatment outcome and prognosis of 
the diseases are associated with the nutritional status of 
the patients (Sanford, 2005, Lummen et al, 2006 and 
Peng et al., 2006). If the patients get enough calories 
and protein from their diet when they are not on 
chemotherapy or radiation therapy, they may have a 
better prognosis and are able to tolerate higher doses of 
chemotherapy or radiation therapy (Bozzetti et al, 
1998 and Capra et al, 2001). 
Nutritional assessment  

Many researchers have suggested that good 
nutrition in the patient with cancer may improve 
quality of life, and the nutrition status of the patient 
after diagnosis is associated with cancer recurrence and 
survival rates (Tian et al., 2008). The present study as 
we can see in the table (2) revealed that unintential 
weight loss in male patients was more than female. 
Regard to duration for a unintential weight loss; the 
half (50%) for all patient however (52.5% in male & 
46.2% in female) had lost weight through 3 months. As 
we can see after 6 months and1 year unintential weight 
loss was (17.6% and 5.9 respectively for male) and 
(15.4% and 30.8% respectively for female). We 
concluded from these results that 3monthes don’t 
enough for improvement and patients need 6 months - 
1 year under treatment to decrease the percent of 
unintential weight loss. Unfortunately that the female 
were less improvement than male may be due to 
another factors related gender. Our study in agreement 
with other studies who’s reported that unintentional 
weight loss has often been reported in cancer patients 
(Watson, and Tang, 1980) and regarded as a stronger 
variable for detection of malnutrition than BMI (Orr 
and Shingleton, 1984 Lipkin &Bell, 1993). Other 
study in the Unit of Nutrition Research, National 
University Hospital, Reykjavik, Iceland by Olof and 
Inga, 2008, found that the unintentional weight change 
was not significant due to this wide range of patient’s 
weight changes. However, if the patients’ self-reported 
earlier usual healthy weight was found to be the best 
single parameter for detecting malnutrition. However, 
it did not reach the quality of the SSM in terms of 
specificity and misclassification. 

The present study as shown in tables (8) there 
was relation between the sensitivity and specificity of 
SSM-pre and post treatment with the sensitivity and 
specificity of BMI, Alb, and UWL before treatment 
and this relation improved after treatment. The SSM 
had a sensitivity of 0.38 and the specificity was 0.65 as 
presented in table (9). Other study by Olof and Inga, 
2008 found that the SSM had high sensitivity (0.87) 
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and specificity (0.88), and 13% misclassification and 
few individual nutritional parameters had sensitivity 
above 0.5 and no parameter reached the quality of the 
SSM. If the patients’ earlier self-reported usual healthy 
weight was used as the reference for unintentional 
weight loss, this was the single best parameter with 
high sensitivity. The SSM have been validated with 
high sensitivity and are used in routine clinical 
screening in other departments at Landspitali- 
University Hospital (Thorsdottir et al., 2005). 
Sensitivity in nutritional screening is very important 
for realization of the goal of finding malnourished 
patients, and specificity for preventing well-nourished 
patients being classified as malnourished. The 
sensitivity of the SSM was higher in the study by Olof 
and Inga, 2008 of cancer patients than found in earlier 
studies for other patient groups (Thorsdottir I et al., 
2001 and Bauer J et al., 2002). Likewise our study 
verifies that the sensitivity of the SSM was higher as 
show in table (8). 
Anthropometric Data:  

According to the National Cancer Institute’s 
‘‘Nutrition in Cancer Care’’ guidelines, timely 
identification and treatment of nutrition problems may 
improve cancer patients’ prognosis by helping the 
patient gain or maintain weight, improving the 
patient’s response to therapy, and reducing the 
complications of treatment (Gupta et al., 2006).  

A review Alina Vrieling and Ellen Kampman, 
2010 shows that there is a paucity of published studies 
on BMI, physical activity, and dietary factors in 
relation to colorectal cancer recurrence and survival. 
Because of these small numbers and the large 
heterogeneity in the type of exposure, timing of 
exposure assessment, and disease outcomes 
investigated, summarizing the results and drawing firm 
conclusions is difficult. Higher BMI or body fatness 
before or at time of diagnosis may be associated with 
higher all-cause mortality, colorectal cancer–specific 
mortality, or recurrence, although results appeared to 
differ according to sex, tumor location, and the 
molecular subtype of the tumor. There is suggestive 
evidence that a higher post diagnosis leisure-time 
physical activity is associated with lower all-cause and 
colorectal cancer–specific mortality.  

Our results as we can see in table (2) verify that 
mean of BMI for all colorectal patients was (28.01) 
before treatments and decrease to (26.16) after 
treatments. Likewise the results revealed that 
unintentional weight loss in male patients was more 
than female. Regard to duration for a unintential 
weight loss; the half (50%) of our sample had through 
3 months. As we can see in the same table after 6 
months and1 year unintential weight loss occurs in 
(17.6%) and (5.9%) from our participated patients 
respectively. Another study by Burden et al., 2010 
showed that one in five of patients were malnourished 

(weight loss >10%) when they first entered the 
secondary health care system; however, BMI 
categorized over half of the patients as being 
overweight or obese. If BMI alone were used as a 
measure of nutritional status, many CRC patients with 
malnutrition and weight loss would go unidentified. 
Prevalence of malnutrition:  

There is a definite interplay between the 
nutritional status and disease in cancer patients. The 
altered host metabolism associated with cancer 
commonly leads to protein calorie malnutrition. In 
turn, protein calorie malnutrition produces a vicious 
cycle by interfering with the response to oncological 
therapy and enhancing morbidity. Protein calorie 
malnutrition is a common secondary diagnosis in 
cancer patients. It has an insidious evolution and its 
detection and treatment is important to the success of 
oncological therapy and improvement in quality of life. 
It thus becomes mandatory to develop objective criteria 
to recognize malnutrition. Anthropometric parameters 
have long been used in nutrition surveys as markers of 
malnutrition owing to the ease and simplicity of 
measurement. Loss of body weight is an important 
indicator of the presence, severity, and progress of the 
disease process. Weight is unique in that it is a 
measurement that many people determine themselves; 
therefore they can give some estimate of what their 
weight was when they were well (Gurpreet Singh and 
Khanna, 1985). 

Malnutrition is observed in up to 80 % of patients 
with advanced colorectal cancer (Karthaus and 
Frieler, 2004) and is associated with longer hospital 
stay, reduced response, and increased overall cost of 
care, and poor survival. A retrospective analysis study 
was accomplished in USA on 58 stage III–IV 
colorectal cancer patients treated at cancer treatment 
Centers of America concluded that the prevalence of 
malnutrition, as determined by SGA, was 41% (24 of 
58)(Gupta et al., 2006).  

Another study that was conducted to evaluate a 
short screening sheet (SSM) for malnutrition and to 
investigate the nutritional status of patients receiving 
chemotherapy for cancer of the lungs, colon or breast 
at an outpatient clinic. The test of SSM in clinical 
routine showed that 40% of the patients were 
malnourished (Olof Gudny and Inga, 2008). And the 
prevalence and risk factors of malnutrition among 
cancer patients according to tumor location and stage 
in the National Cancer Center in Korea is 61% 
(Gyung-Ah et al., 2009). The present study mentioned 
that (30%) as malnourished before treatment and 
(33.34%) after treatment (The criterion set for 
malnutrition was a total score of 4 or more points by 
SSM screening) as shows in table (5).  

Also our study in table (6) which verify the 
statistical evaluation of indicators for malnutrition 
(SSM,BMI , Alb and Unintential Weight Loss) for 
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male cancer patients before and after treatments, as we 
can see the Mean± SD of SSM was 3.47±0.37 and 
4.47±0.8, there was significant difference between 
before and after treatment at * P< 0.05. However Mean 
of second parameters BMI was 24.25±0.21 and 
23.76±0.14 but the change was not significant 
difference between before and after treatment. 
Regarding to Mean± SD for albumin was 29.55±0.66 
and 33.67±1.2 before and after treatment respectively 
and the difference was highly significant by ** P< 
0.01. 

 Unintentional weight loss has often been 
reported in cancer patients (Watson, 1980) and 
regarded as a stronger variable for detection of 
malnutrition than BMI (Lipkin, Bell 1993; Orr et al., 
1984). In the present study, general unintentional 
weight loss was 13.83 for males and 15.05 for females 
as we can see in table (6). 
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Abstract:The purpose of this research is to investigate the informational content of extraordinary items and its effect 
on income smoothing for firms accepted in Tehran’s stock exchange. Income smoothing is defined as management 
basic interfering in reducing the income’s periodic fluctuations.  The research data have analyzed using a sample 
including 96 firms accepted in Tehran’s stock exchange for a 7 years period (2003-2009). Ordinary least square 
regression (OLS), scattering coefficient and determine coefficient models were used for hypothesizes testing. The 
obtained results suggested that the income smoothing using extraordinary items exists in the under study firms. Also 
the results revealed that the extraordinary items don’t increase the income’s informational content.  
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1. Introduction and literature 

Information play a critical role in economical 
decision makings and therefore investors cant detect 
the investing opportunities and risks sufficiently 
without enough information.  The firms’ reported 
incomes are always considered as one the basic 
criteria for financial decision makings, and the 
financial analyzers consider income as a basic factor 
for their investigations and evaluations. Therefore,  
managers are high motivated to represent a suitable 
view of their firms and reducing the investment risks 
and consequently smooth their incomes ( Noorvash, 
et.al 2004) the income smoothing can effects the 
investors decisions and results in important outcomes 
specially in inefficient capital markets ( Samaee et al. , 
2007). The research is organized as follows: first the 
subject, purposes, and theoretical issues as well as 
previous related literatures are presented and then the 
research methodology , hypothesizes , statistical 
methods and data analyzing , and finally conclusions 
and recommendation are presented. 
1.1. Description and research goal 

The accounting international standards 
regulating board have tried to prevent the presentation 
of income and expenditure items as extraordinary 
items in explanatory notes and profit and loss lists. 
This subject is presented clearly in the articles 14-18 
of accounting international standards concluding 
fundamentals (2008). The board believes that the 
items considered as extraordinary ones are originated 
for the business ordinary risks and doesn't need to 
consider separately in profit and loss lists. The board 
also believe that all events are originated from the 

ordinary activities of enterprises and so classify it as 
continuous operations. Therefore, the ordinary- 
unmoral classification is not suitable. Moreover, 
making distinction between the extraordinary and 
ordinary items need suitable judgment ( Barnea, 
Ronen, and Sadan,2001). 

Although it seems that the new procedure of 
international board is better due to the low importance 
of extraordinary items value, but the Britain and 
American boards have different ideas regarding this 
issue. Maybe one of the reasons for separately 
disclosure of extraordinary items is that the presented 
incomes have more predicting power.  Also the 
extraordinary items can aware investors for the 
potential risks of their enterprises ( Khodadadi, 1996).  
In accordance with the Iranian standard, the separation 
of extraordinary items from ordinary ones is due to its 
reasonable base for investors’ decisions and judges. 
The importance issue is their schedule for income 
smoothing. Management misuses the extraordinary 
items due to different reasons such as reducing the 
agents costs, following the legal requirements like the 
loans Receiving or other contracts requirements, and 
marinating the firms profitability process during 
challengeable periods ( Modares 2006, Arabi 2010). 

 Considering the above motioned notes,  it is 
valuable to investigate the possibility of income 
smoothing in Iranian firms.. Another important note is 
their accurate position in profit and loss lists, 
informational content, and importance in analyzing 
and predicting the future incomes which are all 
studied in this research. 
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The main purpose of this research is to investigate the 
informational content of extraordinary items and its 
effect on income smoothing for firms accepted in 
Tehran’s stock exchange.  The other purposes are to 
present the applicable results for income smoothing to 
the real and potential investors and credit makers for 
assisting them in financial decision makings. 
1.2. Background 

Researchers have studied the role of 
extraordinary items in income smoothing and 
informational content in several researches. Some 
obtained results are as follows: 
In a research, ( Barnea, Ronen, and Sadan,2001)  have 
studied the items suitable for being classified into non 
continuous ( extraordinary) and unordinary groups in 
USA and evaluated that whether these items can be 
applied for initial income smoothing before the 
extraordinary items. The research has performed in a 
20 years period for different American industries. The 
obtained results revealed that managers use 
extraordinary items classification changes for income 
smoothing. 

Lynn and Guinness (2002) have studied the 
informational content ability for predicting the income 
and difference of items number in small and large 
firms in Hong Kong during a five year period. The 
obtained results suggested that there is no relation 
between smoothing and informational content of 
extraordinary items and the items is more for large 
firms than small ones . But there wasn’t a significant 
relation between the items numbers and firms size.   

  Bettie et al (2006) have performed a 
research on items classification motivation and 
extraordinary items for income smoothing in 163 
Britain firms and concluded that there is a direct 
relation between the smoothing motivations and 
importance of classification choice for expected 
income. 
Samadi ( 2008) has performed a research on effects of 
smoothing on informational content and concluded 
that income smoothing increase the abilities of current 
and past incomes for predicting the operational cash 
currencies and incomes, while there is no increase for 
predicting the future promised items through income 
smoothing. 

Khodadadi ( 1996) have studied the 
existence, nature, and effects of extraordinary , 
unordinary , and non-continuous items  on income. 
This research was performed on firms accepted in 
Tehran’s stock exchange during 1991-94. In 
accordance with his hypothesizes, the following 
results were obtained: these items have not 
informational content for predicting firms’ future 
income. These items don't results in income 
smoothing. There is no direct relationship between 

these items and firm size . These are more important 
in small firms than big ones. There is weak relation 
between the number of these items and firm size. 
1.3. Theoretical fundamentals  

Since the industrial revolution and decreasing 
the final price of goods and services , the investors 
and owners who were distanced from managers have 
paid a part of their salary as award( often depends on a 
percent of shares interest) to motivate them to work 
better and more responsible. Therefore, managers 
were working more optimized to gain better awards. 
After some years,  mangers understood that  they can 
use the weak points of different methods and 
principals of accounting to manipulate different years’ 
income in order to obtain their desired income to 
present in financial reports . this was the origin of 
income management or smoothing ( Kashipour and 
Yaghoubi 2006). 

This manipulation is possible if the 
accounting income contains informational content. In 
other words, investors consider income as an effective 
factor for decision making.. Ball and Brown (1968) 
were the establishers of research related to 
informational content of accounting income, they 
develop the proving theory. Their research showed 
that the accounting income changes have a relation 
with the share price. 

The smoothing philosophy is to utilizing 
form the standards methods flexibility and accounting 
accepted principals. Of course , different explanations 
of accounting execution standards is another reason 
for smoothing. Research showed that managers 
manipulate the reported incomes deliberately using 
specific accounting policies , making changes in 
accounting estimations and promised items to reach 
their goals ( Noorvash, Sepasi, and Nikbakht ,2005). 
Ranen and Saden , ImHAV, ackel and many other 
researchers reveal that Hepworth was the first one to 
introduce smoothing ( Defond T and Jiambalvo, 
2006). Income smoothing is the goal oriented 
interference of extra organizational management in 
financial reporting ( Schipper,1989). 
1.4. Research hypothesizes  

Considering the theoretical fundamentals and 
background sections presented earlier, two 
hypothesizes were considered: 
hypothesizes 1: extraordinary items is used for income 
smoothing 
hypothesize 2: extraordinary items increase income 
informational content 
2. Methodology 

Considering that this research is aimed at 
investigating the informational content of 
extraordinary items and how to apply them for income 
smoothing in  firms accepted in Tehran’s stock 
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exchange, so this is an applicable-descriptive research. 
The research has performed as semi empirical using 
previous information. 
2.1. Data gathering tools 

Library ,stock exchange website, and Tadbir 
Pardaz software were used for data gathering and 
processing. Therefore, the data have gathered using 
field study method. 
2.2. Statistical population and sampling  

The statistical population includes all firms 
accepted in Tehran’s stock exchange during 2003-9, 
sampling was performed as goal oriented. In every 
stage, firms which haven’t conditioned with the 
following criteria have been eliminated and finally the 
remained ones selected as samples: 
1. Firms have to be active continuously during 
the financial year. 
2. Firms shouldn’t be as agency, investing, 
lazing, or insurance. 
3.  The firms’ financial year should be 
terminated by February for ease of comparison 
4. The firms accounting should be completed 
5. The required data of firms should be 
available. 
Considering these limitations, 96 firms have been 
qualified for the statistical population. All the 
qualified firms were considered as the statistical 
population. 
2.3. Data analyzing techniques and research 
variables 

Different tests such as scattering coefficient, 
regression test, and determination factor R2 were used 
for performing the research. Software such as Excel 
and Eviews were used for data processing. Scattering 
coefficient is one of the statistical indexes which is 
used for determining the scattering rate from average. 
It is also called relative criteria or relative scattering. 
The index is computed as follows:  

  








M

S
cv                            (1) 

Where, Cv is scattering coefficient, S is 
standard deviation, and M is mean. 
 For testing the first hypothesizes and studying the 
income smoothing by extraordinary items, the 
scattering coefficient before and after extraordinary 
items deduction is computed and compared with 
above equation ( Layn and Guinness,2001). For this 
purpose, first the mean and standard deviation of 
income before extraordinary items and then the 
scattering coefficient of income before extraordinary 
items are computed. Then the mean and standard 
deviation and scattering coefficient after extraordinary 
items will be computed. In case of smoothing, it 
should be expected that the income scattering 
coefficient become lower after extraordinary items. 

For testing the second hypothesizes and studying the 
informational content of net income before and after 
extraordinary items , regression  models were used as 
follows:   

eMBValueCFOFSizeEarnBXP ititit tt
  43210

    

(2)   
 

eMBValueCFOFSizeEarnAXP ititit tt
 

43210

 (3)        

 The left term P in equations 2 and 3 
represents the share price( dependent 
variable).EarnAX and EarnBX are net income before 
and after extraordinary items( independent variable), 
respectively. Pir represents the share price at the end of 
first quarter after the termination of financial year, 
because this date is the last opportunity of firms to 
present their financial lists and accounting reports and 
the information of per share, book value of per share, 
and operational cash flow in this date can be appeared 
in shares price ( Habib , 2004). 

The firms’ share price is presented daily in 
stock exchange. Also the FSize, CFO, and MBValue 
presents firm size, operational cash flow, and firms’ 
total value or market value ratio to share book value ( 
control variables), respectively. 

In the second hypothesizes, first the income 
informational content before and after extraordinary 
items is computed for testing the informational 
content of extraordinary items. For this purpose, the 
amount of relation and effectiveness of mentioned 
incomes is compared with the daily price of under 
study firms. The more the relation between the income 
and share price, the more the informational content. 
Then, the informational content before and after 
extraordinary items will be compared. Three control 
variables also were used for achieving reliable results 
from the reasonable relation between the net income 
before and after extraordinary items and share price. 
The control variables include firm size, cash flow of 
operation , and sales growth . these control variable 
also were used in research of Ronen and Sadan (1981) 
and Habib (2004). The used variable and their 
abbreviations are presented in table 1. 
 
Table 1: used variable and their abbreviations 

Variable and its type Symbol Row 
Income before extraordinary 
items deduction 

EarnAX 1 

Income after extraordinary 
items deduction 

EarnBX 2 

Share price P 3 
Firm size FSize 4 
Cash flow of operation CFO 5 
Ratio of market value to share 
book value ( firm’s value) 

MBValue 6 
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3. Findings 
3.1. Descriptive statistics  

Data are described before analyzing to make 
better sense for under study population and research 
variables. Data statistical description is a step toward 
determining the governing pattern of data and relation 
between research variables (Hafeznia, 2010). 
Statistical description of research is presented in table 
2. 
 
Table 2: results of statistical description during 
2004-10 

Observations  
 number 

Min max Standard 
deviation 

Median mean Variable 

672 22/12  29/354  01/88  55/216  34/182  EarnAX 
672 41/11  33/329  12/72  39/218  63/180  EarnBX 
672 1207 28615 6572 10345 8232 P 
672 4116/4  9044/6  4125/0  89845/5  5678/5  FSize 
672 271/0-  649/0  161/0  171/0  183/0  CFO 
672 89/0  21/32  14/3  06/8  52/15  MBValue 

 
3.2. Results of hypothesizes tests  

 The data of 96 understudy firms during 
2004-10 were combined and tests have performed on 
672 year-firm for hypothesizes testing . the results of 
hypothesizes tests for each hypothesizes are presented 
as follows: 
 
3.2.1. First hypothesizes test 

The first hypothesis tries to determine 
whether the under study firms use extraordinary items 
for income smoothing.  Scattering coefficient index 
was used for testing this hypothesizes. The related 
computations are presented for 2004-10 period in 
table 3. 

As it can be seen from table 3, the scattering 
coefficient ( standard deviation to mean ratio)  before 
and after extraordinary items deduction are 0.482 and 
0.399, respectively. Considering that the scattering 
coefficient is much lower after extraordinary items 
deduction, therefore it can be concluded that these 
items results in scattering reduction around mean 
value. In other words,  the under study firms have 
used extraordinary items for income smoothing. 
Therefore, the first hypothesizes is accepted. 
 
Table 3: computations and results of first 
hypothesizes test 

Results Description 
1388- 1382  Period 

672 Observations 
34/182  µEarnBX 

63/180  µEarnAX 

01/88  σEarnBX 

12/72  σEarnAX 

482/0  CVEarnBX 

399/0  CVEarnAX 

Accepted Test’s result 
 

3.2.2. Second hypothesizes test 
The second hypothesizes tries to determine 

whether the extraordinary items increase the income 
informational content and can predict future incomes. 
Regression method was used for testing this 
hypothesizes. The results of regression models 
estimation 2 and 3 for studying the informational 
content before and after extraordinary items during 
2004-10 are presented in table 4. 
 
Table 4: computations and results of  second 
hypothesizes test 

Model 3 test Model 2 test Description 
1388- 1382  1388- 1382  Period 

21/9  
)041/0(  

43/10  
)028/0(  

t-statistics 
 (p-value) 

38/0  44/0  Coefficient 
672 672 Observations number 

393/0  582/0  Modified R2 

Direct Direct Relation type 
 

Considering the results of models 2 and 3 
inserted in table 4, t-statistic of model 2 was 
significant in error level 0.05 and this means that 
income had informational content even after 
extraordinary items deduction. The determination 
factor R 2 was 0.582 and 0.393 for testing models 2 
and 3, respectively. The more the amount of this 
factor , the more the relation between the model’s 
dependent and independent variables and 
consequently the informational content. Comparing 
the results of two models reveals that the incomes 
before extraordinary deduction have more 
informational content than after it. In other words, 
extraordinary items doesn't increase the income 
informational content and therefore the second 
hypothesizes is rejected. 
 
4. Conclusions and recommendations  

The role of extraordinary items on income 
smoothing and increasing the informational content of 
net income has studied in this research. This research 
includes two hypothesizes for answering the 
mentioned questions. 

As it was mentioned in first hypothesizes 
test, the income scattering coefficient before and after 
extraordinary items deduction were 0.482 and 0.399, 
respectively. Considering that the income scattering 
coefficient was much lower after extraordinary items 
deduction , so it can be concluded that the under study 
managers have used these items to reduce scattering 
around mean value. So the first hypothesizes is 
accepted. The obtained results for the first 
hypothesizes are consistent with Barnea et al 2001) 
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and Bettie et al. 2006, while it is different from Lynn 
and Guinness (2002) and Khodadadi ( 1997). 

Considering the results of second 
hypothesizes, the modified determination factor R 2  
for models 2 and 3 were 0.582 and 0.393. Comparing 
the results obtained from these two tests suggest that 
income before extraordinary items have more 
informational content . In other words, extraordinary 
items don't increase the informational content. 
Therefore, the second hypothesizes is rejected. The 
obtained results for the second hypothesizes are 
consistent with Barnea et al 2001) and Bettie et al. 
2006, while it is different from Lynn and Guinness 
(2002) and Khodadadi ( 1997). 

There were some limitations for this research. 
One of these limitations is that some factors effective 
on research results such as economical factors, 
political conditions, global economy mode, and 
regulations were out of the control of the author. The 
Other limitation is that non modification of financial 
lists can affect the research results through inflation. 
Considering the research theoretical fundamentals and 
results, it is recommended that stock exchange and 
accounting organization make some regulations and 
standards for optimized control of managers' 
behaviors for selection among several accounting 
methods. 
4.3. Recommendations  
After studying the test results of research 
hypothesizes, the following subjects can be considered 
in future research: 
a) studying the informational content of other 
accounting data except extraordinary items such as 
income per share, cash flow of operation , unspecific 
income and …. 
b) Studying income smoothing in firms 
accepted in Teheran stock exchange using other 
common methods such as estimations , accounting 
methods change, transactions scheduling and etc. 
c)  Studying the effect of other items of loss 
and profit list such as exceptional items, stooped 
operational income,… on informational content of net 
income. 
d)  making comparison between informational 
content of net income and comprehensive income and 
their prediction power. 
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Abstract  Objective Although some previous studies have suggested that posttraumatic growth (PTG) is comprised 
of several factors with different properties, few have examined both the association between PTG and anxiety, 
depression .This study aimed to investigate the status of anxiety, depression and posttraumatic growth among stroke 
patients, and to study the relationship between them. Method This cross-sectional study was performed with 
200(190 was effective) stroke survivors at different months post stroke. Data analyzed included self-reporting 
questionnaire scores on the Posttraumatic Growth Inventory (PTGI), the Hospital Anxiety and Depression 
Scale(HADS), which is one of the most widely used scales for measuring the level of anxiety, 
depression.Correlations between scores on the PTGI and anxiety subscale, the PTGI and depression subscale, and 
they were established by calculating Pearson's correlation coefficients. Result The mean score of the anxiety 
subscale, depression subscale and PTGI were 6.32±4.39, 7.17±4.59, and 58.10±13.723. Anxiety and depressive 
symptoms in stroke patients were inversely correlated to PTGI, and the correlative coefficient were r=-0.196, 

P<0.05、r=-0.286, P<0.01. New possibility, personal strength, appreciation of life and spiritual change on the PTGI 
were correlated negatively with anxiety and depression symptoms. Relating to others had no significance correlated 
with anxiety. Conclusion The post-traumatic growth was common in patients with stroke, and anxiety, depression 
had a negative impacts on it. The nursing should assess the positive psychological changes, and guide patients to 
adjust the changes, thus the patients' rehabilitation could be promoted. 
[Zhenxiang Z, Yaping Y, Ruili W, Juan L, Beilei L. Posttraumatic growth, Anxiety, Depression of Stroke 
Survivors. Life Sci J 2012;9(4):2237-3340] (ISSN:1097-8135). http://www.lifesciencesite.com. 332 
 
Keywords: Stroke; anxiety; depression; posttraumatic growth 
 
1. Introduction 
              Stroke is a serious traumatic experience for 
patients. More than 70% of the survivors have a 
varying degrees of dysfunction(Liu et al, 2007), for 
example the paralysis, muscle weakness, loss of 
feeling, speech and language problems, memory 
problems and indirect social effects, which are often 
pervasive and indirect social effects, which are often 
pervasive and persistent. Accompanied by the 
dysfunction are various prominent psychosocial 
problems, such as anxiety, depression and so on. These 
negative emotion problems have seriously effects on 
the rehabilitation of patients and the improving of 
quality of life. The literature has tended to emphasize 
the negative impact of these effects(Yang, 2010; Guo 
2010; Li, 2006; Wang,2011). With the development of 
positive psychology these years, persons are realizing 
that traumatic event could also contribute to 
individual's positive changing and growth which is 
called posttraumatic growth(PTG).  Posttraumatic 
growth were proposed by Tedeschi and Calhoun in 
1996. They defined PTG as the individual’s experience 
of significant positive change resulting from the 
struggle with a major life crisis(Tedeschi and Calhoun, 
1996). Tedeschi and Calhoun hold that people facing 
life crises typically experience distressing emotions,  

 
anxiety depression or specific fears are common 
negative emotions(Tedeschi and Calhoun, 2004). It is 
natural to assume that PTG, by definition, would show 
a negative correlation with anxiety and depression. In 
fact, recent research suggests that the stroke’s 
psychology may be more mixed and studies from 
Ostir(2008)and Seale(2010)have confirmed that some 
correlates of PTG after stroke, and the existence of 
PTG can promote the rehabilitation of patients and the 
improving of quality of life. At the same time the 
anxiety, depression and PTG could exist 
simultaneously, and there are correlations between 
them(Gangstad et al, 2009). But we can't find one study 
about PTG after stroke in China.  
              The present study, to our best knowledge, is 
the first to examine the differential impacts of negative 
and positive effects following stroke in China. So the 
present study try to examine the samples of people with 
stroke in center China. The study had two main 
objectives. First, to explore whether the concept of 
post-traumatic growth is applicable to the situation of 
people with stroke in China. Secondly, to explore the 
relationship between post-traumatic growth, depression 
and anxiety. Thus the nurse can provide psychological 
care and support for stroke patients overall. 
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2. Material and Methods  
2.1 Participants and procedure 
              The study received ethical approval from 
Ethics Committee of Zhengzhou University. Stroke 
survivors were recruited from the department of 
neurology in hospital which is in the Zhengzhou city of 
middle China. The inclusion and exclusion criteria 
were as follows. Stroke survivors who attended the 
department of neurology and were diagnosed of stroke 
were invited by the researchers to take part in the 
study. Survivors who were unable to complete the 
questionnaire because of language dysfunction or 
cognitive impairment resulting from stroke were 
excluded. Before the starting of the investigation, the 
researchers would explain the purpose of the study to 
the survivors in detail. If we get the consent from the 
participants, we would gave them a study questionnaire 
to complete at the department. The researcher would 
read and explain the problems one by one to the 
participant who can't complete the questionnaire by self 
because of reading disability or physical dysfunction. A 
total of 200 questionnaires were given out, and 190 

were retracted . The effective recovery ratio was 95％.  
 
2.2 Measures  
             The assessments included the following: (a) 
general socio-demographics, and stroke-related 
information; (b)the Hospital Anxiety and Depression 
Scale (HADS); (c)the Posttraumatic Growth Inventory 
(PTGI) .    
             The HADS(Zigmond and Snaith,1983) is a 
self-reports scale, and has good reliability and validity. 
So it is widely used to discover patient's anxiety and 
depression emotion in general hospital. HADS has 14-
item questionnaire and two subscales to measure 
anxiety and depression. Each subscale contains seven 

items scored on 4-point Likert-type scales ranging from 
0 to 3 to indicate degree of psychological distress. The 
subscales scored 0-7 means non-performance; 8-10 
points are suspicious, 11-21 are reaction. Reliability 
and validity of the Chinese version of the HADS have 
been verified. 
              The PTGI(Tedeschi and Calhoun, 1996) which 
is one of the most widely used scales for measuring the 
degree of change experienced in the aftermath of a 
traumatic event. It is a 21-item self-rating scale and is 
comprised of five factors: relating to others, new 
possibilities, personal strength, spiritual change, and 
appreciation of life. The degree of PTG for each item is 
rated on a 6-point response scales ranging from 0 (I did 
not experience this change as a result of my crisis) to 5 
( I experienced this change to a very great degree as a 
result of my crisis), with high scores indicating positive 
growth. Reliability and validity of the Chinese version 
of the PTGI have been verified(Wang et al, 2011). The 
scale was found to have satisfactory internal reliability 
(Cronbach's α 0.819) in the present study. 
 
2.3 Statistical Analyses 
              All data analyses were performed using SPSS 
statistical software version 13.0 for Windows. 
Demographic and stroke-related information were 
analyzed by descriptive statistical respectively. The 
correlations between the scores on the anxiety, 
depression and the PTGI were established by 
calculating Pearson's correlation coefficients because 
of the anxiety, depression and the PTGI score 
distributions. All statistical analyses used two-tailed 
tests. Statistical significance was established at P<0.05. 
 

  Table1  The score of anxiety and depression( sX  ） 

 sX   Score Level (n,%) 
  0-7 8-10  11-21 

Anxiety  6.32±4.39 117(61.60) 38(20.00) 35(18.40) 
  Depression  7.17±4.59 100(52.60) 38(20.00) 52(27.40) 

 

Table 2 Correlations between variables and descriptive values of the variable 

 
PTGI 
total 

Relating to 
others 

New 
possibilities 

Personal 
strength 

Appreciation 
of life 

Spiritual 
Change 

Anxiety -0.196 -0.072* -0.238 -0.145 -0.201 -0.169 

Depression -0.286 -0.152 -0.307 -0.246 -0.286 -0.214 

X 58.10 9.11 11.12 8.06 17.32 12.09 

SD 13.723 2.279 3.233 2.463 4.520 3.204 

Range 17-87 4-15 3-20 2-15 5-29 3-20 

*Relating to others had no correlated, P>0.05 
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3. Results  
3.1 Sample Characteristics 
             The total number of participants in the present 
study was 190 (118 men, 72 women). Participants 
ranged in age from 24 to 87 years(M=58.57, 
SD=12.051). 171 participants were married, and 19 
were single or divorced. 114 participants' s course of 
disease was less than 6 months, and 76 was more than 
six months. In terms of education level, 35.26% (N = 
67) were literate (be able to only write and read) and 
primary school graduate, 25.26% (N = 48) were 
secondary school graduate, 19.47%(N = 37) were high 
school graduate, and 20.00% (N = 38)were university 
graduate.  
 
3.2 Descriptive Statistics and Correlations Analyses 
between Variables 
             In addition to the correlation between PTG 
scores and the other variables, descriptive statistics of 
all variables included in the present study are presented 
in Table 1 and 2 respectively. Median score of anxiety, 
depression and PTGI were 6.32±4.39, 7.17±4.59, and 
58.10±13.723 (range 17-87) respectively. As it can be 
seen from the table 2, PTGI was negatively related with 
anxiety (r=-0.196, P<0.01)and depression (r=-0.286, 
P<0.01). New possibility, personal strength, 
appreciation of life and spiritual change were 
correlated negatively with anxiety and depression 
symptoms. Relating to others had no significance 
correlated with anxiety. 
 
4. Discussions  
4.1 Stroke survivors with anxiety, depression 
emotions 
             Stroke is a significant traumatic event to 
persons, and the damage of the brain also have some 
impacts on the patient's mental emotion. The existence 
of negative emotion problems like anxiety and 
depression have serious impacts on the rehabilitation of 
stroke survivors. In the present survey, some survivors 
had anxiety and depression emotions. Suspicious 
tendencies and manifestations of anxiety and 
depression account for 20.00% / 18.40%, 20.00% / 
27.40% (Table 1)respectively. The results were slightly 
lower than reported in the literature(Han and Cui, 
2011)which were 72.22% and 60.42% in China stroke 
survivors. The different of the results may be related to 
many reasons. First the participants were come from 
different city, and the investigation methods were 
different for the two studies. In addition, the 
participants were mostly in the recovery period of the 
disease when the data collecting. So the serious 
condition and critical moment had passed. Patients 
could get a certain degree of psychological comfort 
from the recovery of the disease. Therefore, the 

incidence of anxiety and depression were lower 
compared to the acute stroke. 
 
4.2 After stroke the phenomenon of post-traumatic 
growth appeared 
             This study examined the predictors of 
posttraumatic growth among survivors after stroke in 
present study. The previous study(Helgeson et al, 
2006)had show that not only the external traumatic 
events can engender PTG, the occurrence of serious 
diseases can also engender PTG. The mean score of the 

PTGI was 58.10±13.723（table 2）in present study 
which was considered fairly higher compared with 
previous literature, the mean score of which was 
50.93±19.92(Gangstad et al, 2009). The differences 
may be related to many factors. The average age of the 
participants (58.57 ± 12.051)are old in present study 
which is significantly lower than previous literature 
reports (71.67 ± 10.64)(Gangstad et al, 2009). The 
younger groups were able to experience more growth 
after traumatic events occurs in cancer survivors 
(Bellizzi, 2004). This may be related to the young 
patients need more to adapt the society, so they 
experience more PTG which is related to self-
generated. Second, the Duration of stroke patients in 
this group are mostly in the 6 months or less, which is 
significantly lower than the foreign average level of 
32.03 months(Gangstad et al, 2009). The finding is 
consistent with the findings in report of Milam(Milam, 
2004)that the patients' PTG had a negative correlation 
with the duration of disease. In the early stages of the 
disease, health's recovery may promote the occurrence 
of PTG. But the patients gradually adapt to the existing 
of physical condition with time goes on and the 
recovery of body functions into the chronic stage, so 
the PTG change is no longer significantly. Third, the 
huge differences in socio-cultural backgrounds 
between different countries also affected the level of 
PTG in the stroke survivors to some extent.  
 
4.3 Anxiety, depression were negatively correlated 
with PTG 
             The survey results showed that the total PTGI 
score of stroke patients was negatively correlated with 
anxiety and depression(Table 2). Relating to others had 
no correlated with and anxiety depression, anxiety and 
depression were negative correlated with other 
dimension at the different levels. Compared to the 
other dimensions, anxiety and depression had a 
relatively high correlation with the dimension new 
possibilities(Table 2). Anxiety and depression are 
negative emotions which can lead to unpleasant and 
painful state for patients. Although the negative 
emotions have no threat to the disease itself, a series of 
body discomfort will be accompanied. The discomfort 
increased the psychological burden of patients and 
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hindered the rehabilitation of patients seriously. The 
rehabilitation of the patient's body had a promoting 
effect to person's PTG, and previous study also showed 
that positive emotions contribute to returning social life 
of patients(Gillen, 2005). The results of present study 
that the negative correlations between PTG and anxiety 
and depression were consistent with the results of 
Gangstad(2009)and Helgeson(2006). The result also 
indicates that the positive mental state can promote the 
development of PTG to a certain extent. The 
correlation coefficient between the variables were 
lower in this survey. So a number of limitations that 
should be noted. First, the sample size was relatively 
small. So it is important for future work to expand the 
sample size. Second, the participants who can't 
understand the scale well enough maybe too old, so the 
results have a lower validity. 
           In summary, anxiety and depression were 
negatively correlated with stroke PTG in stroke 
patients , and they can co-exist with the PTG. The 
results prompted the nurses who should not pay only 
attention to the negative psychology but also the active 
and positive changes about stroke survivors at the same 
time. In clinical work we can take individualized 
psychological support measures to patients, so that 
patients could recovery earlier. It takes us a new 
theoretical framework for the implementation of 
nursing interventions. From this point we could attempt 
to reduce the negative psychological emotional and 
improve the level of PTG.  
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Abstract: It has been thought that gastric ulcer medication is associated a sort of contradiction to that of 
hypercholesterolemia. However, additional antioxidant nutrient intervention trials in populations have established an 
effect relationship from these findings. The boiological role of antioxidant content in three most common juse 
industrial wastes have been implicated in this complicated health issue, ie, the combined health complication therapy 
of  hypercholestrolemia and stomach ulcer. This applying dietary therapy was explored using a 45 rats in nine 
experimental groups system. This orange (OP), apple (AP) and pomegranate (PP) peel wastes were examened for 
their content of special antioxidants acts againest substances that inevitably lead to oxidative stress hoping that these 
compounds, or some of them, can support the antioxidant defense and thereby reduce the damaging caused by either 
a single one or both together these diseases. The peels analysis showed more crude protein in OP, relatively higher 
both fat and CHO in AP, mainwhile PP contains more fat, ash and had more total polyphenols. In contrast, orange 
has much more vitamins A, E and β–Carotene. Concrning the other antioxidant nutrients, such as the polyphenols 
fractions namly p. coumaric, caffien,  caumarin, cinnamic, naringinin, syringic and pyrogallol were found in OP that 
was effective as a mild hypocholestrolimic dietary agent. More pyrogallol in addition to caffic acid, P. OH benzoic, 
vanillic and chlorogenic were currently more shown in PP, which appears more significant againest ulceration. Apple 
is only good sourse for ferulic acid and salycilic which are absence in OP and make almost their 50% in PP and 
appeared of relatively less bioactive food treatment. In this evaluation of food industrial waste intervention againest 
ulceration and cholestrolemia the response included volume (V), the pH value, total acidity of gastric juice maintains 
the ulcer index (mm) of gastric juice using PP, while the influence of OP on serum total cholesterol level can be 
contributed to the whole antioxidant sbstances existed in this food waste fraction. Excluding the vitamins and 
antioxidant nutrients, polyphenols fractions noticed for each peel may play the main intervention role and a special 
mixer of OP and PP might became a respectable food therapy or ulternative therapy in case of such clinicl 
chomplication. 
[Rasha M E Bhnsawy  and  Fadl E. El-Deeb. A Special Biological Evaluation for Some Food Industrial Wastes. 
Life Sci J 2012;9(4):2241-2249] (ISSN: 1097-8135). http://www.lifesciencesite.com. 333 
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1. Introduction 

In fact, peptic ulcer is one of the most common 
gastrointestinal disorders in clinical practice. Most 
peptic ulcers arise in the two areas exposed to gastric 
acid and pepsin, as a hole in the gut lining of 
stomach, duodenum or esophagus (Anekonda and 
Reddy, 2005). Although genesis of ulcers is 
multifactorial, they are essentially thought to arise 
due to an imbalance between offensive factors like 
acid and pepsin secretion, and defensive factors like 
mucin secretion, cell shedding, cell proliferation, 
inhibition of gastric mucosal prostaglandin synthesis, 
disruption of gastric mucosal barrier, reduction of 
gastric mucosal blood flow, inhibition of gastric 
mucus and bicarbonate secretion (Lu and Graham, 
2006 ; Ramakrishnan and Salinas, 2007). Excess 
gastric acid production in response to food and 
hormonal stimulation is characteristic of these 
diseases. Therefore, it was postulated that excess acid 
production possibly from stress or diet were 
responsible for formation of ulcers (Shaw, 1996). It is 

also known that several endogenous factors are 
related to the pathophysiology of gastroprotection 
including prostaglandin E2 (PGE2), somatostatin, 
nitric oxide (NO) and sulfhydryl (SH) compounds, 
delayed gastric emptying, and duodenogastric bile 
reflux as they associated with gastric mucosal damage 
(Tsukimi et al., 2001). The etiopathogenesis of gastric 
ulcer involves genetic factors, physiopathological 
disturbances and environmental factors such as 
alcohol or coffee consumption, pylorus ligation, 
steroids, smoking, stress,  non-steroidal anti-
inflammatory drugs (NSAIDs) and Helicobacter 
pylori (Konturek et al., 2005), Helicobacter pylori  
infection (Levine and Rubesin, 1995) and the use of 
nonsteroidal anti-inflammatory drugs (NSAIDs) like 
aspirin and indomethacin and the augmented acid 
secretion also contributes to this harmful process, as 
does the fact that NSAID provokes disturbances in 
the gastric microcirculation, increases neutrophil 
infiltration, induces TNF-α expression, and disrupts 
the balance between NO expression and apoptosis 
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(Konturek et al., 2002), besides provoking damage to 
the vascular endothelium, reduction of the blood 
flow, formation of obstructive micro-thrombi and 
activation of neutrophils (Guth 1992). Although early 
trials with nitric oxide donating NSAIDs have not 
been encouraging, NO-aspirin appears promising. By 
contrast, protection against ulcer complications by 
cotherapy with antisecretory drugs, e.g. proton pump 
inhibitor (PPI)) remains unproven and only available 
double-blind study of a PPI plus an NSAID in high 
risk NSAID users did not produce encouraging 
results. It remains to be seen whether the optimism 
with which these drugs are used for that indication is 
actually warranted (Lu and Graham, 2006).  It has 
been reported that the major symptom of ulcer is a 
burning or gnawing feeling in the stomach area that 
lasts between 30 minutes and 3 hours. This pain is 
often interpreted as heartburn, indigestion or hunger. 
The pain usually occurs in the upper abdomen, but 
sometimes it may occur below the breastbone. In 
some individuals the pain occurs immediately after 
eating. In other individuals, the pain may not occur 
until hours after eating. The pain frequently awakens 
the person at night. Weeks of pain may be followed 
by weeks of not having pain. Pain can be relieved by 
drinking milk, eating, resting, or taking antacids. 
Appetite and weight loss are other symptoms, but 
person with duodenal ulcers may experience weight 
gain because the persons eat more to ease discomfort. 
Recurrent vomiting, blood in the stool and anemia are 
other symptoms. An estimation of about 20 percent of 
cancers of the stomach are of the ulcerating type. It 
has also been determined that 9 to 10 percent of 
lesions that can be considered possibly benign ulcers 
are, or become, malignant. It must therefore be 
determined by clinical measures (roentgenography, 
cytological examination of the gastric aspirate), or by 
surgery and histological examination whether a 
gastric ulcer is benign or malignant. The 
differentiation between benign and malignant gastric 
ulcer can be safely made if accurate observations 
during a trial management are made and if the patient 
is followed closely during the year after the first 
occurrence of the lesion and wisely counseled 
regarding the significance of possible recurrences  
(Anekonda & Reddy, 2005 and Lu & Graham, 2006). 
Earlier, 103 consecutive patients with active 
radiological proved duodenal ulcer were given 
alternately regular and bland diets. Daily dietary 
observations included foods consumed, foods rejected 
and the reasons for rejection, and foods causing 
discomfort. With few exceptions, patients in both 
groups consumed nutritionally adequate diets. Ulcer 
patients placed on regular diets did not generally 
select a bland diet from the regular tray served them. 
Patients previously conditioned by dietary 

instructions more frequently rejected food items that 
were served only on the regular diet as well as food 
served normally on bland diets. Discomfort following 
ingestion of a few food items suggests the possibility 
of poor tolerance by some ulcer patients. Clinical 
response and rate of healing of duodenal ulcer were 
the same in the two groups (Buchman et al, 1969). 
However, evidence is presented which suggests that 
settings of anxiety and tension can nullify the 
beneficial effects of a high fat meal on gastric acidity 
and motility. One should not count very heavily on 
the inhibitory effects of diet in peptic ulcer when the 
stomach is under stimulation from stressful situations 
in the patient's daily life. There is also a great need to 
study the true effects of certain so-called irritating 
foods, condiments, and chemicals on the stomach. In 
a fistulous subject, the direct application of 
commonly accepted irritants produced fewer and 
lesser changes in the stomach than on the skin. 
Similarly, the colon in ulcerative colitis responds 
more violently to certain situational stimuli than to 
foods and fecal contents (Wolf, 1954). Antiulcer 
drugs medication is used for a large variety of 
complaints, such as functional nonulcer dyspepsia, 
stomach upset, gastro-esophageal reflux, gastritis, and 
gastric or duodenal ulcer. Most dyspeptic symptoms 
are dealt with by the patient without seeking medical 
advice (Jones et al., 1990; Isolauri and Laippala, 
1995; Penston and Pounder, 1996) or by using 
antacids (Corder et al., 1996). These drugs act via 
buffering the gastric pH and inactivating the major 
gastric protease pepsin (McCarthy, 1991). Since the 
beginning of the 1980s, antacids were to a great 
extent replaced by H2-receptor blockers (Peden et al., 
1979) and proton pump inhibitors (PPIs) (Richardson 
et al., 1998).  The highly potent, long acting PPIs and 
H2-receptor antagonists can almost totally abolish 
acid secretion (Sharma et al., 1984 and Chiverton et 
al., 1989), although antisecretory therapy increasing 
the gastric pH above 3.0 is not necessary for ulcer 
healing (Burget et al., 1990). Increases of gastric pH 
might interfere with the physiological gate-keeping 
function of the stomach, e.g., the protective role of 
gastric acid against bacterial infections (Cook, 1985; 
Howden & Hunt 1987 and Hunt 1988).  Moreover, 
gastric acidity is required for the activation of 
pepsinogens and the initiation of protein digestion. 
The optimal pH for proteolysis varies for different 
pepsins in gastric juices, but total enzyme activity has 
an optimum in the pH range of 1.8-3.2 (Samloff, 
1989). Paradoxically, digestion-sensitive food 
proteins are among the most frequent elicitors of food 
allergy (Yagami et al., 2000 and Fu et al., 2002). 
However, Untersmayr et al, (2003) demonstrated in 
an animal model that antiulcer drugs turned digestion-
labile fish proteins into potent elicitors of type I 
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hypersensitivity by elevating the gastric pH and 
impairing peptic digestion. Also, Untersmayr et al. 
(2005) strongly suggest that anti-ulcer treatment 
primes the development of IgE toward dietary 
compounds in long-term acid-suppressed patients. 
Schöll et al. (2005) suggest that the intake of antiulcer 
drugs may lead to the induction of immediate-type 
food hypersensitivity toward hazelnut. Brunner et al. 
(2007) show that parenterally applied sucralfate is 
able to induce a T helper 2 (Th2) response probably 
due to the aluminium content. This indicates that 
orally applied sucralfate may lead to an enhanced risk 
of food allergy not only by inhibiting peptic digestion 
but also by acting as a Th2 adjuvant. Moreover, 
Schöll et al. (2007) provided evidence that the anti-
acid drug sucralfate supports sensitization against 
food in pregnant mice and favors a Th 2-milieu in 
their offspring. Schöll et al. (2008) added that anti-
acid treatment with sucralfate induces changes in the 
structure of epithelium and villi, and increases 
eosinophils and mucus-producing cells in the 
intestine. Therefore, this medication leads to 
sensitization against food with changes typical for 
food allergy also in the intestine. Additionally, acid-
suppression medications are frequently used for 
treatment of dyspeptic disorders. By increasing the 
gastric pH, they interfere substantially with the 
digestive function of the stomach, leading to 
persistence of labile food protein during gastric 
transit. Moreover, Andrès et al. (2007) stated that in 
elderly people, food-cobalamin malabsorption 
(vitamin B12 deficiency) syndrome is usually the 
consequence of atrophic gastritis, related or not to 
pH. pylori infection, and of the long-term ingestion of 
antacids and biguanides (in around 60% of patients).  

It is also known that hypercholesterolemia is 
related to endothelial dysfunction at both the macro 
and microvascular level (Stokes et al., 2002). 
Furthermore, decreasing serum cholesterol levels 
with exercise, diet and medications has been 
associated in numerous studies with improved 
outcome. There were several studies demonstrated 
that hypercholesterolemia actually has a positive 
effect in patients with heart failure (Kalantar-Zadeh 
et al., 2004). Furthermore, several studies attempted 
to improve outcomes with cholesterol lowering 
medications in patients with heart failure have shown 
either neutral or negative results. Systematic 
investigation of genes, environmental factors, and 
their interactions in explaining the variance of 
lipoprotein levels indicate that 1) body mass index, 
smoking, and alcohol intake are strong predictors of 
blood lipid levels; and 2) their effects are only 
marginally modified by genetic background. 
However, clinical and epidemiologic data illustrate 
the need to expand the scope of therapies to reduce 

the residual cardiovascular risk associated with low 
HDL-C levels and elevated TG levels, even when 
LDL-C is managed successfully (Cziraky et al.,  
2008).  

However, additional antioxidant nutrient 
intervention trials in populations have established an 
effect relationship from these findings. Plant foods 
such as fruit, vegetables and their content of vitamins, 
minerals, and photochemical have improved 
antioxidant status and human health. This adequate 
antioxidant defense is also required to change body’s 
first line of antioxidant defense in both the intra and 
extracellular compartments.  Widespread interest in 
the possibility that selected foods might promote 
health has resulted in the coining of the term 
functional food, although agreement about what is 
and what is not a functional food is lacking (Milner, 
2000). Public interest in functional foods is increasing 
because of higher health care costs; the passage of 
federal legislation affecting many food categories, 
including the expanded category of dietary 
supplements; and recent scientific discoveries linking 
dietary habits with the development of many diseases, 
including coronary heart disease and some cancers. A 
variety of foods have been proposed as providing 
health benefits by altering one or more physiologic 
processes. Biomarkers are needed to assess the ability 
of functional foods or their bioactive components to 
modify disease and to evaluate the ability of these 
foods to promote health, growth, and well-being 
(Milner, 2000). For example, polyphenols are 
abundant micronutrients in our diet and evidence for 
their role in the prevention of degenerative diseases 
such as cancer and cardiovascular diseases is 
emerging. The health effects of polyphenols depend 
on the amount consumed and on their bioavailability. 
This appears to differ greatly between the various 
polyphenols, and the most abundant polyphenols in 
our diet are not necessarily those that have the best 
bioavailability profile. A thorough knowledge of the 
bioavailability of the hundreds of dietary polyphenols 
will help us to identify those that are most likely to 
exert protective health effects (Manach et al.,  
2004).Studies on the mechanisms of chemoprotection 
have focused on the biological activity of plant-based 
phenols and polyphenols, flavonoids, isoflavones, 
terpenes, and glucosinolates. Enhancing the 
phytonutrient content of plant foods through selective 
breeding or genetic improvement is a potent dietary 
option for disease prevention. However, most, if not 
all, of these bioactive compounds are bitter, acrid, or 
astringent and therefore aversive to the consumer. 
Some have long been viewed as plant-based toxins. 
As a result, the food industry routinely removes these 
compounds from plant foods through selective 
breeding and a variety of embittering processes. This 



Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com 

 

http://www.americanscience.org                                                                 editor@americanscience.org 2244 

posse is a dilemma for the designers of functional 
foods because increasing the content of bitter 
phytonutrients for health may be wholly incompatible 
with consumer acceptance. Studies on phytonutrients 
and health ought to take sensory factors and food 
preferences into account (Drewnowski and  Gomez-
Carneros, 2000). For example, nuts are energy-dense 
foods, rich in total fat and unsaturated fatty acids. Its 
beneficial effects on vascular reactivity may be 
ascribed to several constituents of walnuts: l-arginine, 
the precursor of nitric oxide, α-linolenic acid and 
phenolic antioxidants. Although more studies are 
warranted, the emerging picture is that nut 
consumption beneficially influences cardiovascular 
risk beyond cholesterol lowering (Ros, 2009). More 
cheap sources of bioactive nutrients are desirable and 
more practical. Fortunately, antioxidant flavonols and 
their major food source as black tea have been 
associated with a lower risk of ischemic heart disease 
(IHD) and stroke in Dutch men, but was weakly 
positively related to IHD mortality and cancer 
mortality while strongly related to total mortality. 
Men with the highest consumption of tea had better 
rate of dying in the follow-up period compared with 
men consuming less. it has been conclude that intake 
of antioxidant flavonols is not inversely associated 
with IHD risk in the United Kingdom. The apparent 
association between tea consumption and increased 
mortality in this population merits further 
investigation (Hertog, et al., 1997). Furthermore, 
epidemiologic data indicate that individuals with low 
plasma concentrations of carotenoids and antioxidant 
vitamins and those who smoke cigarettes are at 
increased risk for age-related macular degeneration 
(AMD). Laboratory data show that carotenoids and 
antioxidant vitamins help to protect the retina from 
oxidative damage initiated in part by absorption of 
light. Primate retinas accumulate two carotenoids, 
lutein and zeaxanthin, as the macular pigment, which 
is most dense at the center of the fovea and declines 
rapidly in more peripheral regions. The retina also 
distributes alpha-tocopherol (vitamin E) in a no 
uniform spatial pattern. The region of monkey retinas 
where carotenoids and vitamin E are both low 
corresponds with a locus where early signs of AMD 
often appear in humans. The combination of evidence 
suggests that carotenoids and antioxidant vitamins 
may help to retard some of the destructive processes 
in the retina and the retinal pigment epithelium that 
lead to age-related degeneration of the macula 
(Snodderly 1995). As a polyphenol fraction, betalains 
were recently identified as natural antioxidants. 
However, little is known about their bioavailability 
from dietary sources. To evaluate the bioavailability 
of betalains from dietary sources, plasma kinetics and 
urinary excretion of betalains were studied in healthy 

volunteers to show that cactus pear fruit is a source of 
bioavailable betalains and suggest that indicaxanthin 
and betanin may be involved in the observed 
protection of LDL against ex vivo-induced oxidative 
modifications (Tesoriere  et al., 2004).   

So far, very short research work is published 
about more cheap sources of polyphenol or 
antioxidants in general and their health aspect. Here, 
polyphenol derived from some food industrial wastes 
were examined in treating both cholesterolemia and 
ulcer based on their contradiction during 
pharmaceutical therapy.  

 
2. Materials and Meethods 

Three food industrial wastes were collected from 
corresponding larg production project for orange, 
apple and pomegranate juces in egyptian delta and 
used as sourc samples. The proximate analysis as well 
as vitamins A and E of these food materials were 
determind according to the AOAC (1990). In the 
determination of polyphenols, vitamin C, and β 
carotene, HPLC techniques according to Betés-Saura 
et al., (1996) were employed. Samples were prepared 
and their complete extraction are thus accomplished 
as ran earlier (Watada,1982). Results  expressed as 
mg/mL (Sa´nchez-Mata and m 2000). Quantification 
was performed by external calibration with standards 
for undertaken soluts. The total polyphenol content 
(TPC) determined by Folin-Ciocalteu’s reagent was 
carried out according to the procedure reported in the 
literature (www.teausa.com) with a modifications  of 
working standards gradual at 25,50,100,150, and 200 
ppm gallic acid solution prepared freshly each time at 
room temperature before analysis.  Concentrations in 
ppm of polyphenols in final diluted solutions were 
mesured using x coefficient from the regression 
analysis correcting for dilution made during 
procedure. 

Liquid chromatographic analysis of β-Carotene: 
β-Carotene was analyzed following the procedures  of 
Thayer and Björkman (1990) using high performance 
liquid chromatography (HPLC) Agilent 1100 series 
equipped with auto sampler and quaternary pump, 
variable wavelength detector set at 254 nm and 
column compartment set at 35º, the separation was 
done using Hypersil ODS (250 x 4mm) 5 µm particle 
size. The column was equilibrated with degasser 
solvent A (acetonitrile–methanol–0.1 M Tris, pH 8; 
19:3:1, v/v/v) and eluted as follows: solvent A at a 
flow-rate 1.5 ml/min for 6 min followed by solvent B 
(methanol–hexane; 4:1, v/v) at 2 ml/min for 10 min 
and then back to solvent A at 1.5 ml/min for 8 min. 
Quantification was done against a β-Carotene 
external standard using peak areas in ppm: mg solute 
per kg of  plant crude powder. 
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The biological evaluation has been performed as 
described in Table (1) using nine groups (from G1 to 
G9) 9X5 = 45 aged albino rats of 364+/-9 g in the 
Opthelial experimental animal house, great Cairo. 
The adaption period 10 days was followed with an 

entire lenghth of 30 days. The determination of 
gastric volume, pH and total acidity were done 
according to Denbath et al., (1974). Gastric 
ulceration index was calculating similar to Robert et 
al., (1968).  

 
Table 1: Dietary description of biological experement. 

     G Treatments Description 
1 Negative control (G1) Basel diet (Bowman et al., 1990). 

2 Cholesterol (G2) G1 + 1% cholesterol. Ahmed et al.,  (2004). 

3 Ulcer (G3) Gastric ulcer induction, according to Agrawal et al., (2000). 

4 Cholesterol + Ulcer (G4) The double treatment, ie, both G2 and G3. 

5 Ulcer treatment (G5) G4 treated with artificial antiacid drug. 

6 Cholesterol treatment (G6) G4 treated with artificial hypocholestrolemic drug. 

7 OP (G7) G4 treated with Orange peel 10%. 

8 AP (G8) G4 treated with Apple peel 10%. 

9 PP (G9) G4 treated with Pomegranate peel 10%. 

Where: G, animal group; OP , AP and PP: Orange, Apple and Pomegranate peels, respectively. 
 
3. Results and Discussion 

As it has been hypnotized that gastric ulcer 
synthetic medication contradicts that of 
hypercholesterolemia, dietary therapy might become 
important way in treating this dilemma. However, 
additional antioxidant (AO) nutrient intervention 
trials in populations have established an effect 
relationship from these findings. Finding new sources 
for an AO cockatiel of special health aspect is 
necessary. In Table 2, the proximate chemical 
composition of three dried fruit peels wastes, as cheep 
AO sourese were recoded to find that their moisture 
content are  around 10% with more crude protein in 
orang peel (OP), relatively higher both fat and CHO 
in appel peel (AP), mainwhile pomegranate peel (PP) 
gave moer fat and ash. Pomegranate, as in Table 3, 

also contained more total polyphenols, meanwhile 
orange has much more vitamin A, vitamin E and β–
carotene.  

The polyphenols fractions  of ppm in those food 
waste peels are listed in Table 4. Additional better 
fractions of polyphenol such as p.coumaric, caffien,  
caumarin, cinnamic, naringinin, syringic and 
pyrogallol were  also found in orang peel.   

However, PP seems to be richer of pyrogallol in 
addition to caffic acid, p.OH benzoic, vanillic and 
chlorogenic. Apple is only good as sourse of ferulic 
acid and salycilic which are absence in OP and make 
almost their 50% in pomegranate peel. They 
cnsedered to be inactive polyphenol fraction 
according to their relatively less biological role as 
meight be extracted from Table 5. 

 
Table (2) Proximate chemical composition of  the three dried fruit peels wastes. 

# Plant waste Moisture% Crude protein Fat% Ash% Fiber% CHO% 

1 OP 11.42 8.63 4.61 4.24 9.80 61.31 
2 AP 9.02 3.78 5.42 2.46 8.05 71.27 
3 PP 12.10 5.09 2.80 4.41 11.69 63.65 

L.S.D. at 5% 0.447 0.448 0.424 0.124 0.836 0.753 
1% 0.742 0.742 0.703 0.206 1.386 2.907 

 
Table (3) Antioxidant composition of some dried fruit peels wastes in ppm. 

# Plant waste Total Polyphenols Vitamin A Vitamin E β -Carotene 

1 OP 6899323.7 161218.9 116.9 3.9 

2 AP 2416117.3 86631.6 57.0 0.9 

3 PP 9366458.2 101904.9 90.1 0.5 

L.S.D. at 5% 30.356 11.258 3.219 0.115 

1% 31.627 12.545 3.986 0.191 
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Table (4) Polyphenols fraction  in ppm in some food wastes peels. 
# Polyphenols fraction Pomegranate peel (PP) Appel peel (AP) Orang peel (OP) 

1 p.coumaric  111.9 185.4 342.9 
2 Ferulic acid  24.7 46.1 0 
3 Caffien  643918.0 267897.0 1057941.9 
4 Chrisin  0 0 0 
5 Caumarin  38216.9 93274.4 757947.4 
6 Caffic acid  696565.8 144772.1 252224.3 
7 P.OH Benzoic 7970587 1824801 4427384 
8 Cinnamic  4556.5 0 211737.4 
9 Vanillic  140.8 29.3 58.1 
10 Chlorogenic  283 21.4 144.1 
11 Naringinin 8728 84980 188526 
12 Syringic  44 31 72 
13 Pyrogallol  3239 0 2945 
14 Salycilic  43 80 0 

 
However, to biologically evaluat these food 

chemical patterns, ulcerd and aged rats with 
hypercholestrolimea, as most sensitive age cycle for 
those antioxidant combination were used. Peels 
addition at dietary level of 10%  were examined. 
Table (5) as mentioned above recorded the effect of  
these treatments on the volume (V), the pH value, 
total acidity of gastric juice, the ulcer index (mm) of 
gastric juice and total cholesterol TC in rats treated 
for 3wk was conducted. In general, a real sort of 
metabolic complication upon treating animal ulcer 
whom sufering hypercholestrolemia can be noticed. 
Taking in consederation the HDL/TC and ulcer index, 
OP treatment seems to be the most conveniant for 
both to degenerative diseaes followed with PP 
intervention. In fact, PP is the best in treating ulcer 
alon and this most probably due to lowering both pH 
value and total acidity but not gastric juice secretion 
(Table 5). Likwise, in an experiment undertaken in 
dogs with midintestinal fistulas to determine whether 
guar added to a meal of solid food would disrupt 
gastric sieving and give rise to maldigestion of solid 
food using an isotope ratio method to determine how 

much [14C] triolein was absorbed at midintestine. It 
has been found that guar in a dose-related fashion 
increased the weight of chyme collected at 
midintestine, markedly reduced the percent of triolein 
absorbed by midintestine from 88 to 38%, and 
profoundly increased the passage to midintestine of 
large, poorly digestible pieces of steak and liver solid 
foods. The viscosity of the guar promoted the GI 
transit of large, poorly digestible pieces of food but 
also reduced absorption by other mechanisms (Meyer 
and Doty,1988). In general discussion and 
conclusion, PP  has been found to be richer than OP 
in total polyphenol and poorer in containing vitamin 
E. Earliar, in an animal trial, the photographs were 
independently rated by three pathologists on a 4-point 
scale from 1 (no ulceration) to 4 (severe ulceration) to 
conclude that the mean ulceration rating for the 
vitamin E group was 1.92, and the rating for the 
control group was 3.42, indicating that vitamin E has 
significant preventive properties in relation to the 
production of stress-induced gastric ulcers in the rat 
(Kangas, et al., 1972). 

 
Table (5): Effect of treatments on the volume (V), the pH value, total acidity of gastric juice and the ulcer index (mm) of gastric juice in 
rats in 3wk 

# Treatments V in ml pH Total  

acidity  

Ulcer index  Plasma 

TC 

HDL HDL/TC 

1 Negative control (G1) 0.325f 4.542cd 0.175g 0.000e 76.04h 48.97ab 0.645 
2 Ulcer (G2) 0.833a 3.168f 0.747a 9.000a 77.82h 46.99c 0.603 
3 Cholesterol (G3) 0.550d 4.262d 0.427d 0.833e 163.52a 43.87c 0.268 
4 Cholesterol + Ulcer (G4) 0.750b 3.572e 0.617b 7.500b 168.44b 43.95d 0.262 
5 Ulcer treatment (G5) 0.325f 5.747a 0.158g 0.667e 168.47b 45.02d 0.268 
6 Cholesterol treatment (G6) 0.658c 3.483e 0.585bc 7.500b 89.99g 50.16a 0.556 
7 OP 10% (G7) 0.333f 5.292b 0.353e 4.500c 99.54f 48.44bc 0.484 
8 AP 10% (G8) 0.592d 4.430cd 0.540c 5.167c 132.11c 47.57bc 0.264 
10 PP 10% (G9) 0.350f 5.693a 0.133g 0.833e 116.31e 48.87ab 0.422 

LSD at   1%    Time  0.113  and  0.151, Treatment  0.086 and  0.370 Interaction NS 
Total Cholesterol (TC) LSD at Time 1.851, Treatment 3.207, Interaction 6.413 at 5% and these were 2.440, 4.227 and 8.454 at 1%. Means of 
time followed by same superscript capital letter(s) are not significantly different at 5% level. Means of treatments followed by same capital 
letter(s) are not significantly different at 5% level. Means of time followed by same letter(s) are not significantly different at 5% level.  
HDL  LSD at 5% was Time 0.83, Treatment 1.44, Interaction 2.88 ,which were 1.09,  1.90 and 3.80 at 1% level, respectively. Means of time 
followed by same superscript capital letter(s) are not significantly different at 5% level. Means of treatments followed by same capital letter(s) are 
not significantly different at 5% level. Means of time followed by same letter(s) are not significantly different at 5% level. 
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This strongly suggests a special role for 
Polyphenols. The hormonal oxidative balance health 
role of food and drug was suggested (Ahmed et al., 
2003). Moreover, ppercentage distribution of fatty 
acids in subcutaneous adipose tissue of patients with 
peptic ulcer disease was explored. Seidelin et al., 
(1993) stated that dietary linoleic acid has been 
implicated in the pathogenesis of peptic ulcer disease 
because its metabolite arachidonic acid may be 
converted to cytoprotective prostaglandins. Table 2 
shows that OP contains more fat. In addition, it has 
been suggested that the falling incidence and 
virulence of duodenal ulcer disease is related to 
increased dietary polyunsaturated essential fatty acid 
intake. In the present study the percentage content of 
linoleic acid in subcutaneous adipose tissue 
microbiopsies were used to see whether changes in 
percentage of fatty acids correlate with the presence 
or absence of an ulcer in individual patients. No 
significant difference in the adipose tissue content of 
linoleic acid was found in patients with peptic ulcer 
disease and matched control subjects (Seidelin et al., 
1993). Seemingly, more vitamins A and E in addition 
to high b-carotene level may be suitable in preventing 
hypercholesterolemia. This suggests that increased 
consumption of vitamin A may prove to reduce 
mortality rates due to heart disease and peptic ulcer. 
All the investigated mortality rates were in 
statistically significant positive association with 
increasing total fat consumption. Mortality rates of 
ischemic heart disease as well as of hypertensive and 
cerebrovascular diseases were in positive association 
with both plant fat and animal fat. These findings 
suggest that reduced total fat intake may prove to 
reduce the investigated mortality rates. Diabetes 
mellitus was in statistically significant inverse 
association with the average per capital consumption 
of fruits and vegetables (Palgi, 1981). In connection, 
artificial drugs severly abundunt the the complication 
between the two diseases as seen in Table 5 groups   
4 to 6. Evidence suggests that several biomarkers may 
be useful for distinguishing between diseased and no 
diseased states and even for predicting future 
susceptibility to disease. A variety of biomarkers will 
probably be needed to develop a profile for an 
individual that reflects the impact of diet on 
performance and health. The hormonal oxidative 
balance health role of food and drug, for instance, 
was suggested (Ahmed et al., 2003). Another area of 
interest is the interaction of nutrients and their 
association with genetics. These interactions may 
account for the inconsistent interrelations observed 
between specific dietary constituents and the 
incidence of disease. Greater understanding of how 
diet influences a person's genetic potential, overall 
performance, and susceptibility to disease can have 

enormous implications for society. As new 
discoveries are made in this area, consumers will 
need access to this information so that they can make 
informed decisions (Milner, 2000). The nature and 
contents of the various polyphenols in food sources, 
the influence of agricultural practices and industrial 
processes,  dietary intakes for each class of 
polyphenols,  bioavailability of polyphenols with 
particular focus on intestinal absorption and the 
influence of chemical structure, eg, glycosylation, 
esterification, and polymerization, food matrix, role 
of microflora in the catabolism of polyphenols and 
the production of some active metabolites, intestinal 
and hepatic conjugation, ie, methylation, 
glucuronidation, sulfation, plasma transport, and 
elimination in bile and urine, identification of 
circulating metabolites, cellular uptake, intracellular 
metabolism with possible deconjugation, biological 
properties of the conjugated metabolites, and specific 
accumulation in some target tissues are proposed 
factors affect polyphenols health role (Manach et al., 
2004). Accordingly, the PP action can be attributed to 
one or more of the polyphenol fractions such as caffic 
acid, P.OH benzoic, vanillic, chlorogenic or 
pyrogallol. The hypocholestrolemic effect of OP 
might be due to  p.coumaric, caffien, caumarin, 
cinnamic, naringinin and syringic or one of them. 
Both the two distengushale medical effect might be 
shered with other nutrint like vitamenes, meniral ions, 
fats or, for instance, some dietary fiber. In short, 
orange peel adminestration had hypocholestrolmic 
effect, meanwhile, pomegranate one seems to be 
effective againest ulceration. In fact, both PP and OP 
as very cheep source of health function when 
administrated together in the dietary pattern of patient 
sufering of either cholesterolemia or peptic ulcer or 
both together might introduce a sort of solution for 
this clinical complication.   
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Abstract: This study was conducted to evaluate the effect of replacing corn with cull dates (CD) on the performance 
of growing kids. Twelve male kids aged 6 months with an average body weight 16.5 kg + 0.25 kg were placed in 
individual pens and fed with four levels of replacement of corn grain by CD (0, 50, 75 and 100%) during 90 days. 
Daily live-weight gain, dry matter intake and feed conversion were evaluated. Amino acid of corn grain and cull 
dates were determined. A digestibility trial was conducted to determine the digestibility coefficients and nutritive 
value of the tested ration. Rumen parameters were also measured. Results obtained showed that CP, CF and EE 
contents in four rations were nearly similar. The DM intake of group 4 was higher than the other tested rations. 
Results of digestibility trial indicated that the difference between all tested rations were not significant. The TDN of 
100% cull dates showed insignificant higher than that of the three other groups, concerning the DCP, the control 
ration showed the highest value compared with the other tested rations. Concerning weight gain, animal fed ration 
(4) recorded highest gain (105 g) followed by control group (102 g). The group (2) recorded the lowest value (90 g). 
Ruminal total volatile fatty acids values were significantly higher for goats fed 100% cull dates than control group. 
Ammonia-nitrogen of treatment 3 (75%) cull dates was higher than values of other groups. In conclusion, group 4 
(100% cull dates) could be used to improve animal performance of kids goats without any adverse effect.  
[Abd El-Rahman, H.H.; Abedo, A.A., El-Nomeary, Y.A., Shoukry, M.M., Mohamed, M.I. and Mona S. Zaki. The 
Response of Replacement  of  the Yellow  Corn  with Cull  Dates  as  a  Source of  Energy  on  the Productive 
Performance of Kids Goats. Life Sci J 2012;9(4):2250-2255] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Feed is the most important cost items for 
livestock production. Tayler and Field (1998) 
reported that the feed cost represented 50 to 70% of 
the total cost of beef cow production. Grains, i.e corn, 
barley, sorghum and oats are the primary courses of 
high energy feed for livestock. Yellow corn grains are 
the most important sources as carbohydrates for 
rations of ruminants. Because of the shortage and high 
price of yellow corn grains, one of the alternatives to 
solve this problem is using non-conventional 
ingredients as a partial replacement of corn grains in 
rations of ruminants.  

Dates (Phoenix dactylifera L.) are very popular 
in most of the Middle Eastern countries. Over 70% of 
the total world production are produced in this area 
and are considered an important national crop in some 
Arabian countries. A considerable amount (20%) of 
produced dates is inedible and is not beneficial for 
human consumption due to their poor quality. Besides, 
the average weight of dates pits is 10% of the date's 
weights.  

In developing countries, the demand for 
importing corn grains as an ingredient for animal and 
poultry industry has been increasing under the 

intensive production systems, leading to an increase in 
its price in the world market. Alternate sources for 
feed energy have been investigated in many 
developing countries. Dates are very rich in 
saccharides, their total sugars may reach up to 87% in 
the tamr stage and the monosaccharides are mainly 
44% glucose and 50% fructose and some sucrose 
(Sawaya et al,. 1983). Therefore, dates are considered 
the highest in energy content among all fruits, for 
example 1 kg of dates provides over 3000 kcal/kg 
gross energy, while 1 kg of orange provides 500 
Kcal/kg (Yousif, 1996). For this reason, dates that are 
not suitable for human consumption are considered a 
good source of energy for animals and poultry. 

 In addition, significant amounts of cull dates 
(which are unstable for human consumption) are 
available in Egypt which can be utilized as a cheap 
non-conventional ingredient in ruminants diets. The 
annual production of dates in Egypt is estimated by 
1.113.270 ton (Ministry of Agriculture, 2002). 
Moreover, the quantity of cull dates is estimated by 
about 20% of all dates produced (Al-Yousef et al., 
1994).  

The objective of this study is to estimate the 
value of cull dried dates as an energy substitute for 
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yellow corn in diets for growing kid goats 
performance. 

 
2. Materials and Methods 

This study was carried out at the Nubaria 
Experimental Station, Nubaria Govareanorate and on 
the Laboratories of Animal Production Department, 
National Research Center, Dokki, Giza, Egypt. 
Feeding trials: 

Twelve growing male goats weighed in average 
19.3 kg were randomly allocated into four similar 
groups (3 animals in each). Cull date was incorporated 
into of the experimental feed mixtures (FM) to replace 
0, 50, 75 and 100% of the yellow corn as a source of 
energy. The formulation and the chemical composition 
of the feed mixtures and cull dates were shown in 
Tables (1 and 2). 

All ingredients of each ration were well mixed 
and ground before feeding. The experimental feed 
mixtures were fed individually ad libitum two times 
daily, at 8 a.m. and 4 p.m., while feed residues were 
removed and weighed once daily before morning 
feeding to estimate daily feed intake. Fresh water was 
freely available all time. Kids weights were recorded 
at the beginning of the experiment and thereafter at 
biweekly intervals till the end of the experiment after 
water and feed were withdrawn for 12 hrs. The 
feeding trials lasted for 90 days. 

 
Digestibility trials: 

At the middle of the feeding trial (45 days), 
using a grab sample method from each group to 
determine the nutrients digestibility and feeding  value 
of the experimental rations using acid insoluble ash 
(AIA) as a internal marker as described by Van 
Keulen and Young (1977).  

 
Rumen liquor parameters:  

During the digestibility trials ramen liquor 
samples were taken before given the morning rations 
and at 2 hr after feeding using stomach tube and 
strained through four layers of cheesecloth. Samples 
were separated into 2 portions, the first was used for 
immediate determination of pH values by Orion 
Research digital pH-meter, model 201. Ammonia-
nitrogen (NH3-N) concentration was determined 
according to Conway (1962), while the 2nd portion 
was stored at -20 OC after adding few drops of toluene 
and a thin layer of parafilm oil till analyzed for total 
VFA's according to Warner (1964). 

 
Proximate composition 

The moisture content of the samples was 
determined by oven-drying to a constant weight at 105 
oC. Crude protein, crude lipid, crude fiber and ash 
content were determined in accordance with the 

standard methods of AOAC (19905). Carbohydrates 
(nitrogen free extract) were determined by difference.  
 
Amino acid analysis 

Amino acid content was determined as 
described by Spackman et al. (1958) and Moore et 
al. (1958). The analysis was performed in Central 
Service Unit, National Research Center, Egypt using 
LC3000 amino acid analyzer (Eppendorf-Biotronik, 
Germany). The technique was based on the separation 
of the amino acids using strong cation exchange 
chromatography followed by the ninhydrine colour 
reaction and photometric detection at 570 nm. 
Samples were hydrolyzed with 6 N HCl at 110 OC in 
Teflon capped vials for 24 h. After vacuum removal of 
HCl, the residues were dissolved in a lithium citrate 
buffer, pH 2.2. Twenty µl of the solution were loaded 
onto the cation exchange column (pre-equilibrated 
with the same buffer), then four lithium citrate buffers 
with pH values of 2.2, 2.8, 3.3 and 3.7, respectively, 
were successively applied to the column at flow rate 
0.2 ml/min. The ninhydrine flow rate was 0.2 ml/min 
and pressure of 0-150 bar. The pressure of buffer was 
from 0 to 50 bar; and reaction temperature was 130 
OC. 

 
Statistical analysis: 

The data of feeding and digestibility trials were 
statistically analyzed using General linear method of 
statistical analysis system (SAS, 1998). Duncan 
multiple range test (Duncan, 1955) was used to 
separate among means. 
 
3. Results and Discussion 

The proximate chemical analyses of the tested 
ingredients and experimental rations are shown in 
Table (2). The results indicated that rations containing 
dates were nearly similar in DM, CP, EE, CF and NFE 
contents relative to the control ration. These results are 
in agreement with those reported by Al-Dabeeb 
(2005). The experimental data showed that yellow 
corn was the highest in crude protein (9.85%), while 
CD was the lowest (4.89%). (Herms and Al-
Homidan, 2004).The results showed that cull dried 
dates has lower value of crude protein (4.89%) as 
compared with yellow corn grains (9.85%), but this 
value was higher than that obtained by Awadalla et 
al., (2002), who found that CP of cull dates was 3.62% 
and the cull dates has nearly similar value of NFE 
(77.94%) compare to yellow corn grains (77.71%). 

 The amino acids composition of cull dates 
and yellow corn grains are presented in Table (3). The 
results showed that cull dates contains higher amounts 
of aspartic, threonin, serine, glutamic, glycine, alanine, 
valine, methionine, isoleucine, leucine, lysine, 
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histidine and arginine acids compared with yellow 
corn grains. 

Results of feed intake, nutrients digestibility 
and feeding value are shown in Table (4). The average 
daily feed intake of the four rations differed between 
the experimental kids without any significantly 
(P<0.05). Kids in group (4) consumed more feed (735 
g/day) than other three groups. 

Results of the digestibility trials are shown in 
Table (4). The digestibility of all nutrients increased as 
dates in the rations increased up to 100% CD. Total 
digestible nutrients (TDN) was higher for animals 
receiving the diets containing 100% CD compared 
with the other three rations without any significant. 
Ahmed and Al-Dabeeb (2000) indicated that date 
supplemented diets may improve the digestibility 
coefficients of animals. This finding is contrary to the 
findings of Al-Hag et al., (1993), who reported that 
high concentrate dates in ration caused a sharp drop in 
digestion coefficients of CP and CF. The same trend 
was observed by Al-Yousef et al., (1994). 

Results of growth performance for growing 
kids fed different rations are shown in Table (5). There 
were no significant differences in daily gain in weight 
for kids fed the four diets. The kids receiving 100% 
cull dates recorded the highest value of average daily 
gain (105 g/head/day). The results of the present study 
indicated that incorporation of cull dates at 100% of 

yellow corn show an improvement in growth rate 
when compared with the control group. This finding 
was agree with the findings of El-Hag et al., (1993), 
who reported that addition of dates to the whole ration 
was associated with an increase in growth rate of 
Awassi lambs, while Al-Dabeeb (2005) indicated that 
incorporation of dates in ration did not show an 
improvement in growth rate when compared with the 
control group. Values recorded for feed conversion 
(kg feed intake / kg gain) were nearly the same for the 
four treatments in terms of DM, TDN or DCP intake / 
gain. 

Rumen fluid parameters of goat kids fed 
different rations are given in Table (6). Rumen pH 
decreased as the level of CD increased in the ration. 
Different between the control and 100% CD is 
significant, this result agree with that obtained by 
Awadalla et al., (2002), who reported that rumen pH 
decrease (P<0.05) tended to increase the levels of CD 
in the rations. The lower ruminal pH associated with 
CD feeding was partially a result of higher 
concentration of total VFA,s. Moreover, the increase in 
rumen NH3 N due to CD feeding may indicate high 
ruminal activity, which was reflected on higher 
digestibility. There are no interaction between 
experimental rations and sampling time. Kholif et al., 
(1996), reported significant decreases in rumen pH 
with CD inclusion in goat rations. 

 
Table (1): Ingredients proportion (%) used in concentrate mixture. 

Ingredients Treatment 
0% 50% 75% 100% 

Ground corn 40 20 10 - 
Cull dried dates - 20 30 40 
Undecorticated cotton seed meal 20 20 20 22 
Wheat bran 12 12 12 12 
Berseem straw 25 25 25 23 
Limestone 2 2 2 2 
Sodium chloride 0.7 0.7 0.7 0.7 
Vitamins and minerals mixturea 0.3 0.3 0.3 0.3 
aEach 3 kg vitamins and minerals mixture contains: Vitamin A 12.000.000 IU, vitamin D3 2.200.000 IU, vitamin E 10.000 mg, 
vitamin K3 2.000 mg, vitamin B1 1.000 mg, vitamin B2 5.000 mg, vitamin B6 1.500 mg, vitamin B12 10 mg, pantothenic acid 10 
mg, niacin 30.000 mg, follic acid, 1.000 mg, biotin 50 mg, choline 300.000 mg, manganese 60.000 mg, zinc 50.000 mg, copper 
10.000 mg, iron 30.000 mg, iodine 100 mg, selenium 100 mg, cobalt 100 mg, CaCO3 3.000g. 
 
Table (2): Chemical composition of the ingredients and experimental rations. 

Feed % DM Composition (%DM) 
CP CF EE Ash NFE NDF ADF 

Ground corn 89.87 9.85 2.75 4.44 5.25 77.71 9.30 2.1 
Cull dates 87.15 4.89 3.60 3.34 10.23 77.94 29.10 13.25 

Concentrate 0 88.25 12.25 18.10 2.13 7.99 60.03 51.25 32.10 
Concentrate50 86.68 11.72 18.32 2.10 8.21 59.65 52.54 33.25 
Concentrate75 86.39 11.31 18.43 2.19 8.21 59.34 54.25 34.57 

Concentrate100 86.11 11.10 18.54 2.13 9.14 59.09 56.77 36.00 
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Table (3): Amino acids composition of cull dates and corn grains. 
Amino acids  Cull dates Corn grains 
Aspartic acid 10.94 8.10 

Threonine 4.09 3.34 
Serine 4.93 4.32 

Glutamic acid 24.48 21.13 
Glycine 2.90 2.47 
Alanine 9.28 7.50 
Valine 3.91 3.56 

Methionine 1.19 1.08 
Isoleucine 4.10 3.89 
Leucine 14.76 10.02 
Tyrosine 5.72 7.37 

Phenylalanine 5.96 8.36 
Histidine 3.95 3.17 
Lysine 3.59 2.86 

Arginine 5.13 4.82 

 
Table (4): Feed intake, nutrients digestibilities and feeding value recorded for kids fed the four rations. 

Item Experimental rations SE Sig. 
R1 R2 R3 R4 

No. of animals 3 3 3 3   
Body weight, kg 21.26b 22.38a 25.61a 25.66a 0.75 * 
Feed intake, g DM/h/day 715.66a 629.84b 665.00b 735.00a 20.86 * 
DM intake, g/kg body weight  33.70 28.47 26.22 28.74 1.31 NS 
Nutrients digestibility, % 

DM 65.33 66.55 68.33 68.43 0.93 NS 
OM 68.45 66.49 66.53 69.88 1.01 NS 
CP 67.73 63.55 64.51 69.62 1.16 NS 
CF 54.67 53.63 56.63 59.31 1.31 NS 
EE 68.38 66.29 68.04 69.06 1.06 NS 

NFE 72.11 71.02 72.91 73.43 1.09 NS 
NDF 53.90b 59.58ab 62.75a 65.75a 1.65 * 
ADF 52.81b 60.25ab 64.35a 66.45a 1.91 * 

Nutritive values, % 
TDN 64.76 62.76 64.35 65.44 0.15 NS 
DCP 8.29 7.44 7.29 7.72 1.65 NS 

NS : Not significant. 
* : Significant differences at (P<0.05). 
 
Table (5): Growth performance and feed conversion for kids given the different experimental rations.  

Item Experimental Rations  
SE 

 
Sig. R1 R2 R3 R4 

No. of animals 3 3 3 3   
Body weight, kg 

Initial 16.67 18.33 21.33 20.93 0.78 NS 
Final 25.85b 26.43b 29.88a 30.38a 0.74 * 
Gain 9.18 8.10 8.55 9.45 0.26 NS 

Average body weight gain, g/h/day 102.00 90.00 95.000 105.00 2.98 NS 
Feed intake, g/h/day 

DM 715.66 629.84 665.00 735.00 20.86 NS 
TDN 461.05a 394.15b 426.94ab 480.14a 12.78 * 
DCP 55.73 46.71 48.67 55.89 1.95 NS 

Feed conversion, kg feed / kg gain 
DM 7.01 7.00 7.00 7.00 0.04 NS 
TDN 4.53 4.39 4.50 4.58 0.06 NS 
DCP 0.54 0.52 0.51 0.53 0.09 NS 

NS : Not significant. 
* : Significant differences at (P<0.05). 
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Table (6): Rumen liquor parameters recorded for kids fed the four rations.  

 
Item 

Experimental rations  
SE 

Sampling time  
SE R1 R2 R3 R4 0 hr. 2 hrs. 

pH 4.83a 4.68ab 4.71a 4.45b 0.17* 5.05 4.29 0.09** 
Ammonia-N, 
mg/dl 

28.35a 25.55b 32.30c 28.56a 0.94** 32.00 25.37 0.94** 

Total VFA's 
meq/dl 

9.70a 11.83b 12.66b 16.18c 0.66** 10.62 14.56 0.66** 

*    Significant differences at (P<0.05). 
**  Significant differences at (P<0.01). 
 
Table (7): Effect of incorporation of cull dates in rations on economical efficiency of growing goats  

 
Item 

Experimental rations 

R1 R2 R3 R4 
Total DM intake, g  715.66 629.84 665.00 735.00 

Feed conversions  7.02 6.99 7.00 7.00 

Av. daily gain (g/h/day)  102.00 90.00 95.00 105.00 

Av. feed cost (h/day, LE*) 1 1.18 0.98(a) 1.07 1.12 

Av. Revenue of daily gain (h/d, LE)  3.06 2.7 2.85(b) 3.15 

Net feed revenue (LE/ head)2 1.88 1.72 1.84 2.03 

Economic Feed efficiency (%)3 1.59 1.76 1.82 1.81 

Relative economic efficiency4   1  106.9 114.5 113.8 

*LE=Egyptian pounds = 0.164$ approximately. 
1: Calculated according to the local price at 2011 (1900-  1500 - ,2400 - , 1500- and,700 LE for ground corn, cull 
dates, undecorticated cotton seed meal, wheat bran and berseem straw, respectively. 
2: Selling income-total cost x 100. 
3: Net revenue/total cost x 100. 
4: Economic efficiency for treatment/economic efficiency for control, as assuming that relative economical 
efficiency of the control group equal 100.   
 
Conclusion 

 Based on results of the present study, it could 
be safely concluded that dates could efficiently be 
used as useful ingredients in the ration of small 
ruminants taking into account the right proportion of 
dates added. Therefore, using cull dates in feeding 
small ruminants could be economically sound in hot 
climate countries. 
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Abstract: modifications and medical interventions could prevent or delay the subsequent development of heart 
failure in Diabetic patients. Conventional echocardiography was used to screen for and diagnose left ventricular 
diastolic dysfunction-LVDD- but the results was not satisfactory and underestimate the magnitude of LVDD due to 
the pseudonormal pattern in grade 2 diastolic dysfunction. Tissue Doppler imaging is considered a better non 
invasive and more accurate screening modality. The work aimed a comparing tissue Doppler imaging to 
conventional Echocardiography in diagnosing diastolic dysfunction in diabetic patients. Patients and methods forty 
diabetic patients and 20 age matched volunteers – as a control group – were included in this study individuals with 
IHD,HTN cardiomyopathy or any obvious liver or renal disease were excluded – blood sugar, lipid profile, ECG, 
conventional echocardiography and tissue Doppler imaging were done for all individuals. Results 22 of the 40 
diabetic patients had diastolic dysfunction compared to only one of the control group and from those 22 with 
diastolic dysfunction 13 was diagnosed by both conventional echo and TDI, 1 patient diagnosed only by 
conventional echo, while 8 patients were diagnosed by TDI and the superiority of TDI in diagnosing LVDD 
compared to conventional Echocardiography was statistically significant. Also there was a liner correlation between 
duration of diabetes and the presence of LVDD that was statistically significant. Conclusion diabetics especially 
with longer disease duration are more prone to have diastolic dysfunction even with normal EF and FS and TDI is a 
better non invasive method in assessing diastolic dysfunction compared to the conventional Echocardiography. 
[Febe E. Shaker, Khaled Elkhashab, Hany Younan, Mohamed A. Mashahit. Tissue Doppler Imaging Versus 
Conventional Echocardiography In Evaluation Of Diastolic Function In Diabetic Patients. Life Sci J 
2012;9(4):2256-2262] (ISSN:1097-8135). http://www.lifesciencesite.com. 335 

 
Keywords: Echocardiograpy - Tissue Doppler imaging Diastolic dysfunction Diabetes; chemical components. 
 
1. Introduction 

Diabetes is one of the most common diseases 
in the world (1)and its Cardiovascular complications 
are known to be the main cause of death and 
morbidity in diabetic patients, as over 75% of all 
diabetic patients die from cardiovascular events.There 
is an increased rate of ischemic heart disease and 
cardiomyopathy, which may lead to congestive heart 
failure in the absence of coronary artery disease (1.2)  
 A number of potential mechanisms have been 
proposed to explain abnormal myocardial function in 
diabetes. First, small vessel disease both due to 
structural abnormalities in the vessels as well as 
functional disturbances (including endothelial 
dysfunction) may lead to reduced substrate delivery. 
Second, myocyte function may be abnormal due to 
alterations of substrate supply and utilization, 
including disturbances of glucose transporters, free 
fatty acids, and calcium homeostasis. Third, both 
apoptosis and myocardial fibrosis have been identified 
in diabetic subjects, reflecting changes in the 
hormonal milieu, particularly involving Angiotensin 
and Aldosterone. Finally, diabetic autonomic 
neuropathy has been widely described and appears to 
be associated with left ventricular dysfunction (3,4,5,)  

The traditional measurements of diastolic 
function, the Doppler derived mitral valve inflow 
velocity pattern and its derivatives, have proved 
difficult to interpret because of the pseudonormal 
pattern that defines grade 2 dysfunction, but may be 
mistaken for the normal pattern unless differentiation 
by the Valsalva maneuver or by assessing pulmonary 
vein flow is performed. While the clinical course of 
diastolic dysfunction is characterized by decreasing 
effectiveness of myocardial relaxation and extension 
associated with increasing left atrial pressure and size, 
the respective developments of pressure and filling 
cannot be mirrored by the traditional Doppler 
parameters. An even more important limitation, 
however, is the non-quantitative pattern recognition 
used for assessing diastolic function and the changes 
in the course of disease and during preventive 
therapy.(6) 

Tissue Doppler imaging is a robust and 
reproducible ultrasound technique employing the low-
frequency and high-amplitude ultrasound signals 
reflected from the myocardium. 

Pulsed tissue Doppler imaging for Detection 
of systolic or diastolic dysfunction depends on the 
sensitivity and specificity of the diagnostic technique 
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used. Tissue Doppler imaging has demonstrated that 
the systolic myocardial velocity S′ is a more sensitive 
measure of systolic function than ejection fraction and 
that the early diastolic myocardial velocity E' and E/E' 
have the best correlation with left ventricular 
relaxation and compliance indexes. 

Regional left ventricular function is 
quantified as the myocardial velocity of long-axis 
motion in cm/s during systole (S′), early diastole (E) 
and late diastole (A). 

Left ventricular global function is the 
average of these segmental velocities, obtained either 
at the mitral annulus or very basal myocardium in the 
apical four- and two-chamber views. (7,8) 
The aim of this wok is comparing tissue Doppler 
imaging to conventional echocardiography in 
diagnosing diastolic dysfunction in diabetic patients. 
2. Patients and methods: 

The study included 40 diabetic patients from 
Fayoum university hospital presented to the out 
patient clinic for controlling their blood sugar and 20 
age and sex matched healthy volunteers as a control 
group. Patients who had valvular heart 
disease,Ischemic heart disease(excluded by history 
and ECG,absence of SWMA by Echo), congestive 
heart failure, overt renal disease or overt renal 
impairment were excluded from this study the 
following were done for all individuals Carful history 
taking, full clinical examination,laboratory 
investigations include: FBS, 2HPP, lipid profile liver 
enzymes as well as serum creatinine 
Echocardiography (using Siemens - Acuson CV70 - 
system equipped with TDI technology) was 
performed to all subjects in the left lateral position 
and 2D & M- mode techniques were used for 
measurement of the following parameters LVEDD 
LVESD, EF, FS, LA size, isovolumic relaxation 
time(IVRT) & DT as well as exclusion of any wall 
motion abnormalities. Transmitral flow pattern: Using 
PW Doppler across the mitral inflow tract,two waves 

were measured :the early E wave corresponding to 
early ventricular filling and A wave which reflect 
atrial contraction was typically measured by placing a 
2 mm sample volume at the mitral leaflet tips in the 
four chamber apical view. Tissue Doppler imaging 
mitral annular velocity was obtained by placing a 5 
mm sample volume over the lateral or septal mitral 
annulus.and also Systolic S' (Sa), early diastolic E 
(Ea) and the late diastolic velocities A' (Aa) were 
measured.  
Statistical analysis:  

Data were analysed using SPSS version 10. 
Variables as age, sex, duration of diabetes mellitus, 
EF, FS, Mitral inflow velocities, isovolumic 
relaxation time and mitral E wave deceleration time 
on Doppler echocardiography and mean diastolic 
mitral annular velocities on TDI were compared and. 
data were expressed as mean ± standard deviation and 
in percentages. 
3. Results  

This study included 40 diabetic patients and 
20 healthy age and sex matched control persons their 
age ranged between 18-55 years old. 

 
(Table - 1): Distribution of study groups according to 
type of diabetes, and type of treatment among cases.  

The percentage of type 1 diabetics was 27.5 
% while type 2 was 72.5% The percentage of patients 
treated with insulin was 35% while those on oral 
hypoglycemic drugs was 65 %.  

 
 (Table--2) Comparison between study groups according to anthropometric measures and investigations.  

Variables 
Case (n=40) Control (n=20) 

 p-value Sig. 
Mean ±SD Mean ±SD 

Weight  79.2 ±14.6 71.7 ±12.8 0.2 NS 
BMI 28.6 ±4.7 28.6 ±10.8 0.9 NS 
SBP 126.3 ±9.5 119.5 ±6.9 0.003 HS 
DBP 80 ±10.6 73.8 ±5.8 0.02 S 
FBS 187.4 ±89.7 89.6 ±7.6 <0.001 HS 

2HPP 297 ±111 175.4 ±16.9 <0.001 HS 
Creatinine  1.03 ±1.2 0.77 ±0.1 0.3 NS 

 Systolic blood pressure was highly significant in diabetic group as compared with control group (126.3 ±9.5 vs 119.5 
±6.9, p value = 0.003) 

 Diastolic blood pressure was significantly higher in diabetic group as compared with control group (80±10.6 vs 73.8 
±5.8, p value =0.02)  

 FBS & 2HPP were highly significant in diabetic group as compared with control group with p value was <0.001 in both. 

variable 
Case (n=40) 

No. % 
Type of diabetes  

 Type 1 
 Type 2 

11 
29 

27.5% 
72.5% 

Type of treatment 
 Insulin  
 Oral hypoglycemic  

14 
26 

35% 
65% 
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(Table 3): Comparison between study groups according to lipid profile  

Variables 
Case (n=40) Control (n=20) 

p value Sig. 
Mean ±SD Mean ±SD 

LDL 103.4 ±31 86.7 ±7.4 0.002 HS 
HDL 56.2 ±9.7 46.2 ±4.5 <0.001 HS 

Cholesterol 193.2 ±40.5 139.2 ±23.8 <0.001 HS 
TG 196.6 ±81.7 144.6 ±39.9 0.002 HS 

Lipid profile including LDL,HDL, Cholesterol, TG wave highly significant in diabetic group as compared with 
control group as presented in table 3. 
 
(Table 4): Comparison between study groups according to Echocardiography findings  

Variables 
Case (n=40) Control (n=20) 

p value Sig. 
Mean ±SD Mean ±SD 

LVPWd  9.3 ±1.5 8.12 ±1.4 0.004 HS 
LVIDd 47.3 ±4.4 43.8 ±13.5 0.1 NS 
IVSd 8.4 ±1.8 9.9 ±8.3 0.3 NS 

LVIDS 30.9 ±3.3 30.6 ±4.4 0.7 NS 
EF 0.63 ±0.05 0.64 ±0.07 0.4 NS 
FS 0.34 ±0.03 0.35 ±0.05 0.5 NS 

LA size 32.6 ±4.6 30.3 ±3.7 0.06 NS 
E(m/s) 0.78 ±0.2 0.8 ±0.2 0.6 NS 
A(m/s) 0.72 ±0.2 0.53 ±0.1 <0.001 HS 

E/A 1.12 ±0.29 1.5 ±0.3 <0.001 HS 
DT 190.5 ±53.5 173.2 ±34.7 0.2 NS 

IVRT 83.8 ±18.4 81.6 ±12.6 0.6 NS 

Data derived from Echocardiography showed that the left ventricular posterior wall diameter (LVPWd), A wave 
velocity were significantly higher in diabetic group as compared with control group (p value =0.004, <0.001 
respectively). 
A / E ratio was lower in diabetic group as compared with study group persons with statistically high significance. (p 
value <0.001). 
 

 
(Figure-1): Comparison between study groups according to Tissue Doppler finding  

  Septal Ea(m)velocity was highly significant lower in diabetic subjects as compared with control persons with 
(p value <0.001). 

  Septal Aa (m) velocity was highly significant higher in diabetic subjects as compared with control persons 
with (p value <0.001). 

 Ea/Aa (m) was highly significant lower in diabetic subjects as compared with control persons with (p value < 
0.001). 

  Lateral Aa(L) velocity was significantly higher in diabetic subjects as compared with control persons with (p 
value =0.01). 

Ea/Aa (L) was significantly lower in diabetic subjects as compared with control persons with (p value = 0.03) 
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(figue-2) Comparison between study groups according to presence of diastolic dysfunction 

From 40 diabetic patients there were 22 patients have diastolic dysfunction with a percentage of 55% while from 20 
control persons there were only 2 persons have diastolic dysfunction with a percentage of 10%., this 
means that there was a highly significant statistical difference (p value = 0.001)  

 
 
 

 
Figue-3 : Comparison between study groups according to diagnostic tools used for detection of diastolic 
dysfunction 
Within 22 diabetic subjects having diastolic dysfunction, there were only one patient detected by conventional 
echocardiography only, 8 patients detected by tissue TDI only AND 13 patients detected by both  
This means statistically that tissue Doppler as a tool used in detection of diastolic dysfunction is highly significant 
more valuable as a diagnostic method than conventional echocardiography. (p value = 0.004). 
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Figure-4 Correlation between duration of DM diastolic dysfunction in TDI measurements. 
This figure shows that there is a + correlation which is statistically significant between the duration of the disease 
and diastolic dysfunction (E / Ea) with (r : + 0.3) and (P value = 0.03).  
 
4.Discussion 

Early detection of diabetic heart disease is of 
importance, Numerous studies have attempted to 
determine the prevalence of left ventricular diastolic 
dysfunction in asymptomatic diabetic subjects with 
normal left ventricular systolic function using Doppler 
assessment of transmitral flow velocity, have 
underestimated the prevalence of LVDD. The 
Doppler-derived mitral valve inflow velocity pattern 
and its derivatives, have proved difficult to interpret 
because of the pseudo normal pattern, that defines 
grade 2 diastolic dysfunction, may be mistaken for the 
normal pattern. Unless differentiation by the Valsalva 
maneuver or by assessing pulmonary vein flow is 
performed. Also loading conditions, especially 
preload, influence the indices obtained from these 
velocity patterns.. Tissue Doppler imaging (TDI) of 
mitral annular motion has been proposed as an 
improved (load-independent) noninvasive method of 
assessing diastolic function via echocardiography and 
it does not possess the substantial limitations of 
previous traditional noninvasive techniques. So TDI 
appears to be extremely effective for the identification 
of subclinical left ventricular diastolic dysfunction in 
diabetic patients.  

In this study it was found that when using the 
conventional echocardiography in screening for 
LVDD there were 14 diabetic patients out of 40 found 
to have LVDD versus a single case in the control 
group out of 20 and the A wave velocity was (0.72 
(m/s) ± 0.2) in diabetics while it was (0.53 (m/s) ± 
0.1) in control group, this means that the A wave 
velocity is higher in diabetic patient than in the 
control persons and this was highly statistically 
significant (p value < 0.001). E / A ratio was 1.12 ± 
0.29 in diabetics,while it was 1.5 ± 0.3 in control 
group, this means that E / A ratio is lower in diabetic 
patient than in the control persons and this was highly 
statistically significant (p value < 0.001) Both study 
and control groups have normal systolic function with 
normal EF.  

And when using in screening for LVDD 21 
diabetics were found to have LVDD out of 40 versus 
a single case in the control group out of 20 and the Ea 
wave velocity was 0.12 (m/s) ± 0.04 in the diabetics 
while it was 0.14 (m/s) ± 0.02 in control group, this 
means that Ea(m) wave velocity is lower in diabetic 
patient than in the control persons this was highly 
statistically significant (p value < 0.001).Ea/ Aa ratio 
was 1.06 ± 0.38 in diabetics,while it 1.45 ± 0.35 in 
control group, this means that Ea / Aa ratio is lower in 
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diabetic patient than in the control persons and this 
was highly statistically significant (p value < 0.001).  
o Aa(l) wave velocity was 0.13± 0.03) in diabetics 

while it was 0.12± 0.01 in control group, this 
means that Aa (l) wave velocity is higher in 
diabetic patient than in the control persons with 
statistically significant difference (p value = 0.01). 

o Ea/ Aa(l) ratio was : 1.4 ± 0.44 in case 
group,while it was 1.66 ± 0.5 in control group, this 
means that Ea / Aa ratio is lower in diabetic patient 
than the control persons with statistically 
significant difference (p value = 0.03) 

 Also our study showed that from 22 diabetic 
patients having left ventricular diastolic 
dysfunction there were one patient only was 
detected by conventional echocardiography 
alone, 8 patients were detected by TDI alone, and 
13 patients by both. This reflect that Tissue 
Doppler imaging is more valuable in detection of 
diastolic dysfunction than conventional 
Echocardiography with statistically significant 
difference with (p value = 0.004). 

 These results support the existence of a distinct 
diabetic cardiomyopathy that causes diastolic 
dysfunction formerly. In addition, diastolic 
dysfunction has been shown to precede systolic 
dysfunction in diabetics, and even before the 
presence of pathological findings on clinical 
examination. Thus, impairment of diastolic 
parameters may be used as an early preclinical 
manifestation of diabetic cardiomyopathy 
 
Our results agrees with that found by Virendra, 

2011 who assess Diastolic dysfunction in 127 
asymptomatic type 2 diabetes mellitus with normal 
systolic function and 100 healthy subjects and found 
that of the total 127 subjects, 69 (54.33%) from the 
case group had diastolic dysfunction, and 11% 
amongst 100 subjects in the control group population 
showed the diastolic dysfunction (P < 0.001).also 
found that Patients with a longer duration of DM (of 
11 to 15 years) had a higher prevalence of diastolic 
dysfunction (P < 0.02). and so this study reveals high 
incidence of diastolic dysfunction in asymptomatic 
diabetic subjects. (9) 

Diamant et al. (2003) stated that early (E) 
acceleration peak, deceleration peak, peak filling rate, 
and E/A ratio, and all other indices of diastolic 
function, were significantly decreased in patients with 
recently diagnosed, well-controlled and 
uncomplicated type 2 diabetes compared with the 
controls (‘P’ < 0.02). These findings are similar to our 
results. (10) 

Also Boyer et al., (2004) who assess the 
Prevalence of ventricular diastolic dysfunction in 
asymptomatic, normotensive patients with type two 

diabetes mellitus stated that the prevalence of LV 
diastolic dysfunction in these subjects is high. 
Diastolic dysfunction was found in 75% subjects. 
They also found that, TDI detected diastolic 
dysfunction more often than any other 
Echocardiographic parameter.(11) 

Our results agree with what was found by Kamile 
Gul et al. (2009) who assess early left ventricular 
dysfunction in 81 patients with type 1 diabetes 
mellitus and51 healthy volunteers using Tissue 
Doppler imaging and found that type 1 DM subjects 
are characterized with impaired diastolic parameters. 
In addition, DD has been shown to precede systolic 
dysfunction in diabetics, even before the presence of 
pathological findings on clinical examination. And 
that PW Doppler is limited in the setting of pseudo-
normal pattern, which can be unmasked by preload 
reducing conditions such as Valsalva maneuver So 
TDI is useful to overcome this outstanding problem. 
Furthermore, addition of TDI to PW Doppler has been 
reported to improve the Echocardiographic diagnosis 
of diastolic impairment in diabetic population.,(12). 

Finally our study demonstrates that the 
prevalence of pre-clinical diastolic dysfunction is high 
among the diabetic subjects. and that Tissue Doppler 
imaging is more valuable than conventional 
Echocardiographic parameters in diagnosis of this 
preclinical diastolic dysfunction in diabetic patient.  
 
Study limitations 
 We did not perform coronary angiography to 

exclude coronary artery disease on ethical 
grounds. So, we carefully excluded the patients 
with obvious ischemic symptoms, ECG changes, 
and Echocardiography  

 Evaluation of glycemic control on the basis of 
HbA1c measurement was another limitation in 
this study due to resources limitations. 

 
5. Conclusion 
 DM is a strong independent factor for LV 

diastolic dysfunction even in absence of 
ischemic, hypertensive or valvular heart diseases  

 Early detection of subclinical cardiac 
involvement in diabetics may provide an 
approach for identifying high-risk patients who 
are likely to benefit from an earlier intervention. 
And institution of treatment for diastolic 
dysfunction  

 TDI may permit early identification of this 
subclinical diastolic dysfunction in the presence 
of normal diastolic function indices by 
conventional echocardiography. 

Recommendations 
Diabetic patients should be evaluated early 

for diastolic function even in the absence of 
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manifestation of diastolic heart failure.. Diastolic 
function of diabetic patients can be easily and 
practically assessed by TDI. Which seems to be more 
valuable than conventional Echocardiography. The 
assessment of early myocardial relaxation velocities 
provides an additional window on LV diastolic 
function in a manner complementary to evaluation of 
mitral inflow. 
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Abstract: This study was carried out for serological and molecular typing of Clostridium perfringens (C. perfringens) 

and its toxins recovered from apparently healthy, diseased and dead weaned rabbits, as well as their feed and water. 

Identified 42 C. perfringens organisms representing 35 from rabbits and 7 from feed and water were subjected for 

determination of toxigenicity by intravenous inoculation (I/V) in Swiss mice. Toxigenic C. perfringens organisms were 

typed serologically using Nagler's test, dermonecrotic reaction in albino Guinea pigs and toxin antitoxin serum 

neutralization test (SNT) in Swiss mice. For confirmation of serological results, detection of alpha gene of C. 

perfringens was done using conventional polymerase chain reaction (PCR), followed by using of multiplex PCR to 

detect the toxin’s types. Distribution of different C. perfringens types of surveyed rabbit’s farms at different Egyptian 

governorate was carried out. In addition, the in-vitro antibiotic sensitivity of different C. perfringens types against 

different antimicrobial agents was performed. The results showed that 34 (97.14%) of C. perfringens recovered from 

rabbits were toxigenic, while 1.0 (2.86%) was none. Four out of 6 (66.66%) C. perfringens isolates from feed was 

toxigenic and 2 (33.33%) isolates was non-toxigenic. Only one (100%) C. perfringens isolate from water was 

toxigenic. Identical proving results were obtained using serological typing tests. Single and mixed types of toxigenic C. 

perfringens constituted 17 out of 35 (48.57%) for each, whereas only one type was none (2.86%). Single C. 

perfringens was representing 8 (22.85%) type A, 3 (8.57%) type B, 4 (11.43%) type D and 2 (5.71%) type E, whereas 

mixed types were 11 (31.42%) types (A and D), 2 (5.71%) types (A and E) and 4 (11.42%) types (B and D). Four C. 

perfringens isolates from feed was 3 type A (50%) and 1.0 type D (16.6%). The only C. perfringens isolate from water 
was type A (100%). Conventional PCR proved detection of alpha gene of C. perfringens, whereas multiplex PCR 

proved that C. perfringens type (A) was positive for alpha toxin at 324 base pair (bp), type (B) was positive for alpha 

toxin at (324 bp), beta toxin at (196 bp) and epsilon toxin at (655 bp), type (D) was positive for alpha toxin at (324 bp) 

and epsilon toxin at (655 bp) while type (E) was positive for alpha toxin at (324 bp) and iota toxin at (446 bp). The 

result of distribution of different C. perfringens types at different Egyptian governorate was recorded. In vitro antibiotic 

sensitivity test of single or mixed types of identified C. perfringens revealed sensitivity to amoxicillin/ clavulanic acid 

and ampicillin and resistance to colistine, erythromycin and lincomycine. 

[Khelfa D. E. -D. G., Wafaa A. Abd El-Ghany and Heba M. Salem  Serological and Molecular Typing of Clostriduim 

Perfringens and Its Toxins Recovered from Weaned Rabbit’s Flocks in Egypt. Life Sci J 2012;9(4):2263-2271] 

(ISSN:1097-8135). http://www.lifesciencesite.com. 336 
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1. Introduction 

Rabbits are animals of an economic importance. 

The rabbit meat has many advantages as it is nearly 

white, fine grained, palatable, flavored, high in good 

quality protein content, low fat and caloric contents, 

contains a higher percent of minerals than other meats, 

nearly of the same nutritive value as beef meat, good 

meat-to-bone ratio and it is acceptable to the general 

consumer in most countries of the world (Reddy et al., 

1977; Lukefahr et al., 1989).Weaning is considered as 
a stressful period for rabbits caused by abrupt changes 

of diet and environment. An immature immune system 

together with a transient decrease of nutrient 

digestibility places the animal in adverse conditions 

where digestive pathologies might take place (de Blas 

et al., 2012).  

Enteritis in rabbits is considered to be a major 

cause of disease, mortality and economic loss in 

domestic rabbits, particularly in younger ones (Peeters 

et al., 1984). 

There are many infectious agents known to play a 

role in inducing enteritis in rabbits, including intestinal 

and hepatic Eimeria, and infections with bacteria such 

as Escherichia coli, Clostridium species (spp.) and 

Bacillus piliformis. Dietary and management factors 

are also recognized to have an effect on the incidence 

of enteric disease (Carman et al., 1948; Patton et al., 

1978; Percy et al., 1993). 
Clostridium perfringens (C. perfringens) is the 

most widely occurring pathogenic bacterium and is 

certainly the most important cause of Clostridial 

enteric disease in domestic rabbits (Smith and 

Williams, 1984). Some types of C. perfringens (mainly 

type A) are consistently recovered both from the 

intestinal tracts of animals and from the environment, 

while others (types B, C, D, and E) are less common in 

the intestinal tracts of animals (Carter and Chengappa, 

mailto:wafaa.ghany@yahoo.com
http://www.lifesciencesite.com/
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1991) and can occasionally be found in the 

environment in areas where disease produced by these 
organisms is enzootic (Niilo, 1980). Clostridial toxins 

are main pathogenic virulence factor of C. perfringens 

that have been associated with a wide range of diseases 

in both humans and domestic animals (Jin Zeng et al., 

2011). 

Typing of C. perfringens into types A, B, C, D 

and E is based on production of four major toxins 

namely alpha, beta, epsilon and iota as determined by 

in vivo protection tests performed by intradermal 

injection of Guinea pigs or intravenous inoculation of 

mice (McDonel, 1980; Walker, 1990; Songer, 1996). 

Strains of C. perfringens type A produces alpha toxin 
which is the principle lethal toxin producing 

enterotoxaemia in rabbits, type B produces alpha, beta 

and epsilon toxins, type C induces alpha and beta 

toxins, type D produces alpha and epsilon toxins, while 

type E induces alpha and iota toxins (Kunstyr et al., 

1975; Molloy, 1978) 

Routine diagnostic bacteriological cultivation of 

intestinal samples for C. perfringens followed by 

polymerase chain reaction (PCR) based genotyping 

colonies, also multiplex real-time PCR for detection of 

toxins were previously done by Albini et al., (2008).  
Antimicrobial therapy continues to be important 

in reducing losses due to Clostridial infections. 

Susceptibility, resistance and antibiotic profile of 

different antimicrobial agents against C. perfringens 

strains isolated during surveillance studies of 

Clostridial enteritis in rabbits were investigated by 

Agnoletti et al., (2007); Marien et al., (2008); Richez 

et al., (2008); Saggiorato et al., (2008).  

So, the purpose of this study was typing of C. 

perfringens and its toxins serologically and 

molecularly, and also testing the sensitivity of different 

C. perfringens type's in-vitro to different antimicrobial 
agents. 

 

2. Materials and Methods 

Clostridial strains: 

Morphologically and biochemically identified 42 

field isolates of C. perfringens that isolated from 

apparently healthy, diseased and dead weaned rabbits 

as well as their feed and water were kindly obtained 

from Poultry and Rabbits Diseases Department, 

Faculty of Veterinary Medicine, Cairo University, 

Egypt.  

 

Determination of toxigenic strains of Clostridium 

spp. by intravenous (I/V) inoculation in Swiss mice: 

This test was carried out according to the method 

of Mariano et al., (2007). From recovered toxigenic 

isolates of C. perfringens, about 5ml of 24 hrs cooked 

meat cultures of toxigenic strains of C. perfringens was 

added to 50 ml of toxin production medium for types 

A, B and C and incubated for 5-6 hrs. Another 5ml 

from the same 24 hrs cooked meat cultures was added 

to 50 ml of toxin production medium for types D and 
E, incubated for 48 hrs., then trypsinized to a final 

concentration of 0.1% and then incubated at 37°C for 

an hr. The cultures were centrifuged at 3000 rpm for 20 

min. and 0.1 ml from the clear supernatant fluid was 

I/V inoculated in the tail vain of each of Swiss mouse. 

Mice were kept under observation for 48 hr. If the mice 

died during 48 hrs observation period, it will consider 

as highly toxigenic C. perfringens. 

 

Nagler's test by half antitoxin plate: 

This test was carried out according to the method 

of Smith and Holdman, (1968). It was done by 
spreading C. perfringens types A, B, C, D and E 

antitoxin separately on half of egg yolk agar plate and 

allowed to dry in incubator for half an hr. The 

suspected colonies were streaked across the plate 

starting from the half of plate without antitoxin and 

ending to side containing antitoxin. The plate was 

incubated anaerobically at 37ºC for 24 hrs. The release 

of alpha toxin that produced by all types of C. 

perfringens on lecithin was inhibited by the alpha 

antitoxin. In positive cases; opalescence should be 

clear on the side of the plate without antitoxin. 

 

Typing of C. perfringens toxins by dermonecrotic 

test in albino Guinea pigs: 

Preparation of the toxins was done according to 

Bullen, (1952). Application and interpretation of the 

test in albino Guinea pigs were adopted after Oakley 

and Warrack, (1953) and Quinn et al., (2002).  

 

Toxin antitoxin serum neutralization test (SNT) in 

Swiss mice:  

It was done as the method described by Smith and 

Holdman, (1968).  
All the experiments on animals such as 

inoculation in Swiss mice, dermonecrotic reaction in 

albino Guinea pigs and toxin antitoxin SNT in Swiss 

mice was carried out according to the National 

regulations on animal welfare and Institutional Animal 

Ethical Committee (IAEC).  

 

Genotyping of C. perfringens using polymerase 

chain reaction (PCR): 

Identified pure colonies of C. perfringens were 

grown over night in 5 ml brain heart infusion broth 
supplemented with 1% sodium thioglycolate at 37°C 

under anaerobic condition. The process of DNA 

extraction was done as Sheedy et al., (2004). The 

concentration of DNA in μg /ml was measured at 260 

and 280 nanometer (nm) by ultra-violet 

spectrophotometer and then the ratio of 260/280 was 

calculated. Pure DNA should have ratio of >1:8 that 

contamination with protein resulted in a significantly 

lower value. The DNA solution was kept at -20° C 
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until used. DNA samples were amplified according to 

the method of Tong and Labbe, (2003). Primers used 
for conventional and multiplex PCR was showed in 

Tables (1 and 2). DNA samples were amplified 

according to the method of August ynowicz et al., 

(2000). Cycling program of PCR was performed in the 

thermal cycler as in Tables (3 and 4). Specific 
amplicons were observed under ultraviolet trans 

illumination, compared with the marker and 

photographed by a digital camera. 

 

Table (1): Primer of alpha toxin gene of C. perfringens used in conventional PCR 

Primer name and direction Nucleotide sequence 

cpa:      Forward 

Reverse 

GCTAATGTTACTGCCGTTGA 

CCTCTGATACATCGTGTAAG` 

Cpa: C. perfringens alpha toxin 

 

Table (2): Primers for the four toxins genes of C. perfringens used in multiplex PCR 

Primer name and direction Nucleotide sequence 

cpa:       Forward 

Reverse 

GCTAATGTTACTGCCGTTGA 

CCTCTGATACATCGTGTAAG` 

cpb:      Forward 

Reverse 

GCGAATATGCTGAATCATCTA 

GCAGGAACATTAGTATATCTTC` 

etx:        Forward 

Reverse 

GCGGTGATATCCATCTATTC 

CCACTTACTTGTCCTACTAAC 

iA:         Forward 
Reverse 

ACTACTCTCAGACAAGACAG 
CTTTCCTTCTATTACTATACG` 

     Cpa: C. perfringens alpha toxin, Cpb: C. perfringens beta toxin,  

    etx: C. perfringens epsilon toxin,  iA: C. perfringens iota toxin 

 

Table (3): PCR cycling protocol for alpha gene of C. perfringens using conventional PCR 

Amplified DNA 
Initial 

denaturation 
Actual cycles 

Final 

extension 

Amplified 

product size 

(bp) 

C. perfringens 

(alpha) toxin 

gene 

94° C for 5 min. 

35 cycles of : 

Denaturation: 94° C for 1 min. 

Annealing: 53° C for 1 min. 

Extension: 72° C for 1 min. 

72° C for 5 

min. 

cpa: 324 

 

 

Table (4): PCR cycling protocol for four toxins genes of C. perfringens using multiplex PCR 

Amplified DNA 
Initial 

denaturation 
Actual cycles 

Final 

extension 

Amplified 

product size 

(bp) 

C.perfringens 
toxin genes 

(alpha, beta, 

epsilon and iota) 

94° C for  3 min. 

30 cycles of : 
Denaturation: 94° C for 1 min. 

Annealing: 55° C for 1 min. 

Extension: 72° C for 1 min. 

72° C for 5 

min. 

cpa: 324 
cpb: 196 

etx: 655 

iA: 446 

 

In vitro antibiotic sensitivity test: 

The in-vitro antibiotic sensitivity test of single or 

mixed types of C. perfringens using disc diffusion 

technique was applied to according National 

Committee for Clinical Laboratory Standards 

(NCCLS), (1998).  

 

3. Results and Discussion 
Enteric diseases in weaned rabbits constitutes a 

great problem resulted in high morbidity and mortality 

as well as growth depression. C. perfringens is a 

widely occurring pathogenic bacterium in enteric 

diseases of domestic rabbits and its pathogenicity 

comes from the production of potent exotoxins 

(Romero et al., 2011).   

Since C. perfringens represents an intestinal 

commensal organism (Petit et al., 1999), so we should 

differentiate between toxigenic and non toxigenic ones. 

Table (5) revealed the results of the prevalence of 

toxigenic and non- toxigenic types of C. perfringens 

recovered from surveyed rabbits and from feed and 
water at different Egyptian governorates. A total of 35 

C. perfringens isolated from rabbits that previously 

identified morphologically and biochemically were 

subjected for determination of toxigenicity by I/V 

inoculation in Swiss mice. The results revealed that 34 
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out of 35 (97.14%) of C. perfringens were toxigenic, 

while 1.0 (2.86%) was none. The obtained results 
nearly agree with that proved by Abdel-Rahman et al., 

(2006) who recorded that the incidence of toxigenic C. 

perfringens was 81.82% while, the non toxigenic ones 

was 18.18%. On the other hand, Mostafa, (1992) 

recovered 54.1% toxigenic C. perfringens and 45.9% 

non toxigenic ones. Moreover, Heba, (2010) found 

67.3% and 32.7% toxigenic and non toxigenic C. 

perfringens, respectively. The differences in the 

recovery percentages may be attributed to the 

difference in samples types or the status of the host.  

Four out of 6 (66.66%) C. perfringens isolates 

from feed was toxigenic and 2 (33.33%) isolates was 
non-toxigenic. The only isolated C. perfringens isolate 

(100%) from water was toxigenic. This result accord 

with that recorded by Heba, (2010) who isolated C. 

perfringens from feed and water samples obtained 

from surveyed rabbit farms. 

Recovered C. perfringens isolates from rabbits, 

feed and water were typed serologically using Nagler's 

test, dermonecrotic test in albino Guinea pigs and toxin 

antitoxin SNT in Swiss mice.  

The results revealed that 34 out of 35 C. 

perfringens isolates from rabbits were positive for 
Nagler's reaction which appeared as opalescence on the 

plate’s side without antitoxins indicating the 

toxigenicity of these isolates, whereas one isolate 

showed clear zone representing the non toxigenicity of 

that isolate (Fig. 1). The toxigenic 34 C. perfringens 

strains exhibited clear zone versus to side of the plate 

with antitoxin indicating that these strains produce 

alpha toxin which is secreted by all C. perfringens 

types. That result cleared a preliminary serological 

typing of the isolated C. perfringens. Many 

investigators used Nagler's reaction as a serological 

tool for testing the toxigenicity and typing of C. 

perfringens only (Smith, 1955; Hartwigk and Ghenitir, 

1969; Mostafa, 1992; Heba, 2010).  

Dermonecrotic reaction in albino Guinea pigs was 

used for differentiation of different C. perfringens 

types. The results demonstrated that 17 out of 35 

isolates of C. perfringens were single type (48.57%) 

which were as follow; 8 type (A) (22.85%) as they 

showed irregular areas of yellowish to green necrosis 

and the lesions tend to spread downward (Fig. 2A), 3 

type (B) (8.57%) as they induced purplish yellow 

hemorrhagic necrosis (Fig. 2B), 4 type (D) (11.43%) as 
they showed circular white necrosis which were fully 

developed within in 24 hrs surrounded by small areas 

of purplish hemorrhagic necrosis (Fig. 2C) and 2 type 

(E) (5.71%) as they revealed irregular purplish 

hemorrhagic necrosis (Fig. 2D). In addition, 17 isolates 

were mixed types representing 11 types (A and D) 

(31.42%), 2 types (A and E) (5.71%) and 4 types (B 

and D) (11.42%). Finally, one isolate proved to be non 

toxigenic as it did not induce any reaction in Guinea 

pigs’ skins. Similarly, Singh and Malik, (1968) 

revealed that out of 18 C. perfringens strains, 4 were 
type A, 2 were type C, 5 were type E and 4 were non 

toxigenic, also Mostafa, (1992) used dermonecrotic 

reaction for typing of C. perfringens and found types 

A, B, D and E, respectively at percentages of 15.65, 

4.45, 8.89 and 71.11%, while mixed types (A and D) 

was isolated in percentage of 5%. Furthermore, Heba, 

(2010) isolated C. perfringens types A and D with 

percentages 47.3 and 20.0%, respectively using the 

same test. 

As well, 4 toxigenic C. perfringens feed isolates 

were 3 type (A) (50%) and 1.0 type (D) (16.6%), while 

the toxigenic water strain was type A (100%) (Table, 
6). 

Single 17 toxigenic C. perfringens were 

examined serologically using toxin antitoxin SNT in 

Swiss mice. The results showed that all mice 

inoculated with each toxin and its corresponding 

antitoxin as well as negative control ones were still a 

life after 3 days observation period, while positive 

control mice were died within 24 hrs. The results of C. 

perfringens typing which obtained by SNT in Swiss 

mice were identical and confirmatory to the results of 

dermonecrotic reaction in albino Guinea pigs as 
reported by Rosskopf et al., (2004) who applied toxin 

neutralization test in mice to confirm C. perfringens 

types B and D.  

The PCR techniques in this study were used for as 

a recent, rapid and an accurate diagnostic tool for 

detection and typing of C. perfringens (Uzal et al., 

1997). Four C. perfringens types A, B, D and E were 

subjected for molecular confirmation of C. perfringens 

and its common toxin (alpha) using conventional PCR. 

The results illustrated that all tested types were positive 

for Cp alpha toxin at (324 bp) (Fig., 3A). 

Multiplex PCR is a protocol for genotyping of C. 

perfringens as a reliable and specific test for detection 

of C. perfringens toxin genes alpha (Cpa), beta (Cpb), 

epsilon (etx), iota (iA), enterotoxin (Cpe) and beta-2 

toxin (Baums et al., 2004), so we used that technique 

as a final step for molecular typing of C. perfringens 

and its toxins. The results of multiplex PCR 

demonstrated that C. perfringens type (A) was  

positive for Cp alpha toxin at (324 bp), C. perfringens 

type (B) was positive for Cp alpha toxin at (324 bp), 

beta toxin at (196 bp) and epsilon toxin at (655 bp), C. 

perfringens type (D) was positive for Cp alpha toxin at 
(324 bp) and epsilon toxin at (655 bp) and C. 

perfringens type (E) was positive for Cp alpha toxin at 

(324 bp) and iota toxin at (446 bp) (Fig. 3B). Parallel 

results were found by Songer et al., (1993); Songer and 

Ralph, (1996); Augustynowicz et al., (2000) and Piatti 

et al., (2004) who developed a PCR assay for detecting 

of C. perfringens alpha toxin gene which gave a 

characteristic band at 324 bp, however, many authors 

as Fach and Guillou, (1993); Augustynowicz et al., 
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(2002); Eman et al., (2006) and Heba, (2010) recorded 

that C. perfringens type A contained alpha toxin gene 
which gave a characteristic band at 1167 bp. That 

difference between our results and the others attributed 

to usage of different olignucleotide primers. The results 

of molecular typing of different C. perfringens types 

and its toxins accurately cleared the toxin type which is 

disagree with that reported by Wang, (1985) and Percy 

et al., (1993) who mentioned the absence of 

information on the toxin type. This disagreement may 

be related to the advances in application of PCR 

techniques as a recent, rapid, reliable and an accurate 

method for typing of C. perfringens types and its 

toxins.  
Most C. perfringens strains carrying the 

enterotoxin gene (Cpe) are classified as type A isolates. 

The Cpe gene can be present on either the chromosome 

or on a large plasmid (Collie and McClane, 1998). 

Discovered by Gibert et al., (1997), toxin b2 is 

encoded from the Cpb2 gene, carried on plasmid. The 

Cpb2 gene can be found in all C. perfringens toxin 

types (Bueschel et al., 2003). 

 Table (7) summarized the distribution of 

different types of isolated C. perfringens among 

surveyed rabbit’s farms at different Egyptian 
governorates. The results indicated that, the total 

number of single type, mixed types as well as, non 

toxigenic type of C. perfringens was 35 representing 

12 (Giza), 6 (El-Qaliubiya), 3 (El-Sharkia), 3 (Cairo), 3 

(Port-Said), 3 (El-Fayoum), 3 (El-Menoufia) and 1 

(Beni Suef). Reviewing available literatures, there was 

no recorded data about the distribution of different C. 

perfringens types at different Egyptian governorates.  

The in-vitro sensitivity of the most prevalent 

toxigenic types of C. perfringens that recovered from 

surveyed rabbit’s farms at different governorates of 

Egypt to different antibiotics was tabulated in Table 

(8). All types of C. perfringens were highly sensitive 
for amoxicillin/clavulanic acid and ampicillin. Strains 

of C. perfringens types (E, A and E), (A and E) and (B 

and D) showed sensitivity to nalidixic acid. Also, all 

types of C. perfringens revealed intermediate 

sensitivity to enrofloxacin, doxycline and penicillin, 

whereas resistance to colistine, erythromycin and 

lincomycine. These results are nearly similar to these 

recorded by Secasiu and Pastarnac, (1993) who tested 

the in-vitro the sensitivity of 78 strains of C. 

perfringens isolated from rabbits to some antimicrobial 

drugs and found that, they were sensitive to penicillin 

and ampicillin, Abdel-Rahman et al., (2006) who 
observed that C. perfringens isolated from diarrheic 

rabbits was sensitive to ampicillin and resistant to 

gentamycin, Agnoletti et al., (2010) who detected that 

rabbit’s C. perfringens isolates were sensitive to 

tylosin and oxytetracyclin and Heba, (2010) who 

demonstrated that Clostridial isolates from diarrheic 

rabbits were highly sensitive to penicillin and tylosin. 

On the other hand, our results disagree with Mostafa, 

(1992) who reported sensitivity of Clostridial spp. to 

colistin sulphate and sulphaquinoxaline/ trimethoprim 

and resistance to penicillin and tetracycline, Abdel-
Rahman et al., (2006) who found that C. perfringens 

isolates were resistance to gentamicin, Heba, (2010) 

who recorded on resistance of Clostridial strains to 

nalidixic acid, gentamycin, ampicillin, oxytetracycline 

and doxycycline and Catalán et al., (2010) who 

observed that strain H28 C. perfringens showed 

resistance to penicillin, ampicillin and tetracycline. 

This disagreement with other Egyptian investigators 

may be due to the hazardous usage of different 

antimicrobial agents, the difference of surveyed 

governorates and the time of surveillance.  
 

 

Table (5): Prevalence of toxigenic and non toxigenic types of C. perfringens recovered from surveyed rabbits farms as 

well as from feed and water samples at different Egyptian governorates 

 

No. of recovered C. perfringens  

Toxigenic C. perfringens Non-toxigenic C. perfringens 

No. % No. % 

examined rabbits  35 34 97.14 1 2.86 

feed samples 6 4 66.66 2 33.33 

water samples 1 1 100 - 0 

 

Table (6): Prevalence of C. perfringens isolated from feed and water samples in examined rabbit’s farms    

Types of 

samples 

Recovered C. 

perfringens 

Non- toxigenic 

C. perfringens 

Toxigenic C. 

perfringens 
Types of toxigenic C. perfringens 

No. No. % No. % A D 

Feed 6 2 33.33 4 66.66 
No. % No. % 

3 50 1 16.6 

Water 1 - 0 1 100 1 100 - - 
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Table (7): Distribution of different types of C. perfringens among surveyed rabbit’s farms at different Egyptian 

governorates 

C. perfringens types 
toxigenic C. perfringens 

isolates 
non-toxigenic 

C. perfringens isolates No. of farms Governorates 

B and D A and E A and D E D B A % No. % No. 

- - 2 - 1 - - 8.57 3 0 - 2 Port-said 

2 1 3 1 2 - 3 34.28 12 0 - 4 Giza 

- - 1 - 1 - 1 8.57 3 0 - 2 Cairo 

- - - - - 1 - 2.86 1 0 - 2 Beni Suef 

- - 1 1 - - 1 8.57 3 0 - 3 El-Fayoum 

2 1 2 - - - 1 17.14 6 2.86 1 4 El-Qaliubiya 

- - 1 - - 1 1 8.57 3 0 - 1 El-Sharkia 

- - 1 - - 1 1 8.57 3 0 - 1 El-Menoufia 

4 2 11 2 4 3 8 97.14 34 2.86 1 19 Total 

%= Percentages were calculated according to the total No. of typed C. perfringens (35). 

 

Table (8): In-vitro antibiotic sensitivity test of different C. perfringens types recovered from  surveyed rabbit’s farms at 

different Egyptian governorates. 

Active principle 

C. perfringens types 

A B D E A and E A and D B and D 

R IS S R IS S R IS S R IS S R IS S R IS S R IS S 

Amoxicillin / 
Clavulanic acid (2:1) 

  +   +   +   +   +   +   + 

Cloxacillin  +   +  +   +   +   +   +   

Erythromycin +   +   +   +   +   +   +   

Gentamicin +    +   +  +   +    +   +  

Oxytetracycline   +  +  +    +  +    +   +  

Penicillin G  +   +   +   +   +   +   +  

Sulphquinoxaline / 
Trimethoprim 

 +  +   +    +  +   +   +   

Kanamycine  +  +   +   +   +   +   +   

Enrofloxacin  +   +   +   +   +   +   +  

Doxycycline  +   +   +   +   +   +   +  

Ampicillin   +   +   +   +   +   +   + 

Colistine +   +   +   +   +   +   +   

Lincomycine +   +   +   +   +   +   +   

Tylosine   +  +   +    +   +   +   + 

Tetracycline  +   +  +   +    +   +   +  

Chlorotetracycline  +  +   +   +    +  +    +  

Nalidixic Acid   + +     +   +   +   +   + 

Metronidazole  +  +   +   +   +    +   +  

R: Resistance                               IS: Intermediated sensitivity                                    S: Sensitivity       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Positive result of Nagler's reaction appears as opalescence on the plate’s side without antitoxin and as clear 

zone on the another side of the plate with antitoxin 
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Fig. (2): Results of dermonecrotic reaction in Guinea pigs as the follow; A: C. perfringens type (A) shows irregular 

areas of yellowish to green necrosis and the lesions tend to spread downward, B: C. perfringens type (B) 

induces purplish yellow hemorrhagic necrosis, C: C. perfringens type (D) shows circular white necrosis 

which are fully developed within in 24 hrs surrounded by small areas of purplish hemorrhagic necrosis and 
D: C. perfringens type (E) reveals irregular purplish hemorrhagic necrosis. 

 

 

 

 

 

 

 

 

 

Fig. (3 A): Agarose gel photodocumentation of 

conventional PCR on genetic material extracted 

from C. perfringens types A, B, D and E. lane 1, 

molecular weight marker (1kb); lane 2-5, the 
samples are positive for Cp alpha toxin (324bp); 

lane 6, positive control (alpha) and lane 7, negative 

control. 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3 B): Agarose gel photodocumentation of 

multiplex PCR on genetic material extracted 

from C. perfringens types A, B, D and E. lane 1, 

molecular weight marker (1kb); lane 2,CpA 
sample is positive alpha toxin (324bp); lane 3, 

Cp B sample positive is for alpha toxin (324bp), 

beta toxin (196bp) and epsilon toxin (655bp); 

lane 4, Cp D sample is positive for alpha toxin 

(324bp) and epsilon toxin (655bp); lane 5, Cp E 

sample is positive for alpha toxin (324bp) and 

iota toxin (446bp); lane 6, is positive control 

(alpha toxin ) and lane 7, is negative control. 

 

A B 

C D 
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Conclusion 

In conclusion, the detection of toxingenicity of 
the isolated C. perfringens circulating strains in the 

Egyptian field is very important as some of them are 

non toxigenic. Also, accurate, rapid and reliable 

serological and molecular methods of diagnosis must 

be applied. It is very important to through light on the 

role of feed and water as an epidemiological source of 

infection for early weaned rabbits. Latterly, it is the 

must to carry out in vitro sensitivity test of rabbits 

Clostridial strains to different antimicrobial agents as 

there are resistance to the common antibiotics used for 

prevention and control f Clostridial enteritis in rabbits.   
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Abstract: A surveillance study for diagnosis of Clostridial enteritis affecting early weaned rabbits was carried out 

on eight Egyptian governorates. Diagnosis based on history, clinical examination, palpation, post-mortem lesions, 

histopathological examination, as well as isolation of different Clostridial species (spp.) causing Clostridial 

enteritis. Two samples representing rectal swabs, liver and intestine were collected from each examined rabbits. A 

total of 718 samples expressing 329 surveyed rabbits (95 apparently healthy, 204 clinically affected and 30 freshly 

dead ones). Equal number (19) of feed and water samples were collected from each surveyed farm. All the samples 

were subjected for Clostridial isolation and spp. identification after cultural and biochemical characterization. Tissue 

samples from liver and intestine of freshly dead rabbits were subjected for histopathological examination. Results 

revealed that, the most prevalent observed signs were severe diarrhea, bloat accompanied with variable mortalities. 

Post-mortem lesions were severe enteritis and typhlitis with different degrees of necrosis and hemorrhages 

associated with gaseous contents. Both kidneys and livers showed congestion and enlargement with peripheral 
hepatic necrosis. The rate of isolation of Clostridial spp. recovered from 756 rabbits, feed and water samples was 

311 (41.13%). Only 135 (41.03%) out of 329 examined rabbits was positive for Clostridial spp. that was distributed 

as the following; 109 (80.74%) exhibited single Clostridial spp., 4 (2.96%) showed mixed infection with more than 

one Clostridial spp. and 22 (16.29%) were un-typable. From 135 positive Clostridial spp.; Clostridium perfringens 

(C. perfringens), C. tertium, C. sporogenes, C. bifermentans, C. septicum and C. difficile were recovered as 35 

(25.92%), 32 (23.70%), 19 (14.07%), 14 (10.37%), 5 (3.70%) and 4 (2.96%), respectively. Mixed types (C. 

perfringens and C. tertium) were represented as 2 (1.48%), (C. perfringens and C. sporogenes) 1 (0.74%) as well 

as (C. perfringens and C. difficile) 1 (0.74%). Seven (18.42%) out of 38 examined feed and water samples was 

positive for Clostridial spp. where C. perfringens was the only Clostridial spp. that isolated at a rate of 6/19 

(31.57%) from feed and 1.0/19 (5.26%) from water samples. The distribution of Clostridial spp. among surveyed 

rabbit’s farms at different Egyptian governorates was detected. On histopathological examination, fibrosis in the 
portal area of liver as well as infiltration with inflammatory cells, and also diffuse inflammatory cells, oedema and 

necrosis was observed in intestines.  

[Khelfa D. E. -D. G., Wafaa A. Abd El-Ghany and Heba M. Salem Recent Status of Clostridial Enteritis Affecting 

Early Weaned Rabbits in Egypt. Life Sci J 2012;9(4):2272-2279] (ISSN:1097-8135). 
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1. Introduction: 

Rabbits industry is one of the small livestock 

industries that play a considerable role in solving the 

problem of meat shortage in developing countries 
(Lepas et al., 1997). The domestic rabbits when 

compared with other livestock animals are 

characterized by early sexual maturity, high 

prolificacy, relatively short gestation length, short 

generation interval, high productive potential, rapid 

growth, good ability to utilize forages and fibrous 

plant materials, more efficient feed conversion, lower 

cost per breeding female and its profitability for 

small-scale production system (Cheecke, 1986; Finzi 

and Amici, 1991).  

Enteritis in rabbits mainly after weaning is the 
major cause of economic losses in commercial 

rabbitaries as it induces high mortalities about 27-

50% at 5-7 weeks of age (Scharmann and Wolff, 

1985). The epizootic rabbit enteropathy (ERE) has 

become a threat to the industry as it can cause 

between 20 - 70% mortality and up to 100% 

morbidity in European rabbit commercial farms (de 

Blas et al., 2012). 
Many causes are claimed in induction of 

enteritis in rabbits as Clostridium species (spp.), 

Escherichia coli, Staphylococcus aureus, 

Salmonella spp. and Vibrio spp. (Hara-Kudo et al., 

1996). Clostridium spp. are the most important one 

(Szemeredi et al., 1983) as they adversely affecting 

rabbit’s industry all over the world (Diab et al., 

2003).  

Clostridial organisms are widely distributed 

pathogens commonly isolated from the environment 

and the gastrointestinal tract of rabbits (Hein and 
Timms, 1972). Clostridium perfringens (C. 

perfringens), C. piliformis, C. spiroforme and C. 

difficile are the most common bacterial causes of 

enteritis complex in rabbits (Tzika and Saoulidis, 

mailto:wafaa.ghany@yahoo.com
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2004). C. perfringens is one of the most widely 

distributed and the most dangerous spp. members of 

the genus Clostridium that affecting rabbit’s farms 

(Timoney et al., 1988). C. perfringens vegetative 

cells cause both histotoxic infections (e.g. gas 

gangrene) and diseases originating in the intestines 
(e.g. hemorrhagic necrotizing enteritis or lethal 

enterotoxemia) (Menglin et al., 2011). Toxigenic 

types of C. perfringens are significant causative 

agents of enteric disease in domestic animals 

(Miyashiro et al., 2009).  

Severe C. difficile toxin-induce rabbit enteritis 

which characterized by exuberant intestinal tissue 

inflammation, epithelial disruption and diarrhea 

(Cirle et al., 2012). 

From the above mentioned, this work was 

designed to through light on the recent status of 

Clostridial enteritis affecting early weaned rabbits 
and the role of feed and water in transmission of such 

infection at different Egyptian governorates.  

 

2. Materials and Methods 

Field diagnosis of Clostridial enteritis among 

examined weaned rabbit farms at different 

Egyptian governorates:  

Field diagnosis of Clostridial enteritis based on 

clinical examination including flock history and 

palpation of the examined rabbits for detection of 

abnormal intestinal contents and excessive gases 
(bloat) was carried out according to Ivanics et al., 

(1982). 

 

Sampling:  

It was applied as Cruickshank et al., (1975). 

Equal two samples (rectal swabs, liver and intestine) 

from a total of 718 samples expressing 329 examined 

rabbits (95 apparently healthy, 204 clinically affected 

and 30 freshly dead ones) were collected from each 

examined rabbits in separate sterile bag with serial 

number corresponding to each flock. Moreover, equal 

number (19) of feed and water samples were also 
collected from each examined farm in identified and 

labeled sterile plastic cups with a serial number 

corresponding to each flock. All rabbit's samples 

were rapidly transferred to the laboratory on ice for 

isolation of Clostridium spp. One sample was used 

for isolation of C. perfringens, whereas the other one 

was used for isolation of spp. other than C. 

perfringens.  

 

Isolation of Clostridium spp.     

The method was adopted as Smith and 
Holdman, (1968). Each sample was transferred 

aseptically into two separate sterile test tubes 

containing cooked meat media. The media were 

previously heated in boiling water bath for 10 min. 

To drive off any dissolved oxygen and then rapidly 

cooled in a cold bath just prior to their inoculation 

with the samples. Immediate inoculation of samples 

was done to ensure that cultures were placed under 

anaerobic conditions. One of the inoculated tubes 

was heated at 80º C for 10 min. In a water bath with a 
depth of water more than the level of the tube content 

to eliminate non spore forming aerobes and allow 

heat resistant spore former Clostridium spp. to grow, 

while the other tube was left unheated. Both heated 

and unheated inoculated tubes were incubated at 37º 

C for 48 hrs. under anaerobic conditions (Gas Pack 

Jar). A loopful from unheated tubes was then 

streaked on neomycin sulfate 10% sheep blood agar 

plate, while the other loophole was taken from heated 

culture and streaked onto 10% sheep blood agar 

plates. All the inoculated plates were incubated 

anaerobically at 37ºC for 24-48 hrs. Sub-culturing of 
the identified culture was restored in cooked meat 

media and then kept in the refrigerator for 

purification and further identification.  

 

Identification of Clostridial isolates:   

Colonial morphology: 

Suspected different Clostridial colonies were 

examined morphologically (Vaikosen and Muller, 

2001).  

 

Microscopical examination: 
Smears from suspected Clostridial colonies 

were stained with Gram’s stain and examined 

microscopically for detection of morphological 

characters of Clostridial microorganisms 

(Cruickshank et al., 1975).   

 

Biochemical reactions:  

Suspected purified Clostridial isolates were 

identified biochemically using catalogs, sugar 

fermentation, gelatin liquefaction, indole, urease, 

lecithinase and meat digestion as well as motility test 

according to the schemes of Koneman et al., (1992) 
and Macfaddin, (2000).  

 

Histopathological examination: 

Tissue samples were taken from livers as well 

as intestines of naturally infected weaned rabbits 

showed characteristic Clostridial post-mortem lesions 

and then processed for histopathological examination 

according to Banchroft et al., (1996). 

 

3. Results and Discussion 

Rabbit's industry and production have been 
developed and expanded all over the world to fill the 

gap between available and required animal protein 

for human being. Great attention is directed to the 
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diseases causing economic losses to this industry 

from time to time (Finzi and Amici, 1991). 

The history of examining rabbit’s farms at 

different Egyptian governorates revealed that, the 

examined breeds were floundering, Belgian, French, 

Erks, Hi-plus, Native, New Zealand, Chinchilla, 
Gabali and Moshtohor with ages ranged from 3 - 9 

weeks. The total number of rabbits per farm ranged 

from 35- 800 rabbits, however, the number of dead 

rabbits at each examined farm at day of examination 

ranged from 1.0 to 20. The system of housing of 

examined rabbits was battery and ground breeding 

systems. All examined rabbits were fed on 

commercial ration. Most of examined flocks were 

vaccinated with rabbit haemorrhagic disease virus 

vaccine and formalized polyvalent rabbit 

pasteurellosis vaccine. Also, antibacterial agents were 

used on some examined farms.  
The most commonly observed clinical signs on 

examined early weaned rabbits at the time of visiting 

the farm were severe bloat associated with offensive 

odour doughy brownish diarrhea (Fig. 1) that soil the 

regions around anuses and hind quarters, inability to 

walk, depression and ruffled fur. Similar signs on 

naturally infected rabbits with Clostridial organisms 

were observed by Baskerville et al., (1980); Ivanics 

et al., (1982); Nagi et al., (1988); Hunter et al., 

(1992) and Mostafa (1992). 

Palpation of the clinically affected rabbits 
exhibited pain response on palpation of their 

abdomens which were distended with gases. 

The recorded post-mortem lesions of Clostridial 

enteritis in the examined freshly dead rabbits were 

severe enteritis, typhlitis, ballooning with offensive 

odour doughy brownish or bloody stained contents 

mixed with gases, different degrees of necrosis and 

hemorrhages of the mucousa and the mesenteric 

blood vessels were engorged with blood (Fig. 2 and 

3). Similar findings were recorded by Prescott, 

(1977). The liver showed congestion, enlargement 

with sub-capsular hemorrhages, necrosis especially at 
its margins (Fig. 4) and friability as well as distended 

gall bladder. Kunstyr et al., (1975) found similar 

hepatic lesions in rabbits infected with Clostridial 

enteritis. The kidneys were congested and enlarged 

(Fig. 5) and the urinary bladder was distended with 

urine (Fig. 6). Our results about kidney lesions 

resembled these recorded by Baskerville et al., 

(1980); Nagi et al., (1988); Abdel-Rahman et al., 

(2006) and Shi Xi Shan et al., (2008) in dead rabbits 

with different Clostridial enteritis. 

The results of isolation rate of Clostridial spp. 
from examined rabbit’s farms at different Egyptian 

governorates were observed in Table (1). The results 

demonstrated that a total of 311 (41.13%) Clostridial 

spp. was isolated from 756 examined samples which 

recovered from 329 surveyed rabbits as well as 38 

feed and water samples. The obtained isolation rate 

(41.13%) was higher than McDonal and Duncan, 

(1975) 37.6%, Szemeredi et al., (1983) 39.0% and 

Mostafa, (1992) 35.2%. This difference in the 

isolation rate between this study and the others may 
be related to the difference in the date of surveillance, 

season, locality, feeding and housing system. 

A total of 135 Clostridial isolates recovered from 

329 examined rabbits (41.03%) were subjected for 

spp. identification on the basis of colonial appearance 

on blood agar, microscopical appearance and 

biochemical identification. The prevalence of C. 

perfringens and Clostridial spp. other than C. 

perfringens isolated from examined rabbits was 

illustrated in Table (2). The results showed that 109 

(80.74%) out of 135 isolated Clostrdial organisms 

exhibited single infection, but 4 (2.96%) showed 
mixed infection with more than Clostridial spp., 

whereas 22 (16.29%) were un-typable spp. 

C. perfringens constituted the higher incidence 

(25.92%), followed by C. tertium (23.70%), C. 

sporogenes (14.07%), C. bifermentans (10.37%), C. 

septicum (3.70%), C. difficile (2.96%) and untypable 

(16.29%) spp. Nearly similar finding was reported by 

Mostafa, (1992) who isolated C. perfringens in 

percentage of 23%. However, higher incidences were 

recorded by Lee et al., (1991) 76.5 %, Abdel-

Rahman et al., (2006) 39.3% and Heba, (2010) 86%. 
That difference between us and others may be 

attributed to the state of examining rabbits, as C. 

perfringens is one of the most widely distributed and 

the most dangerous spp. members of the genus 

Clostridium that affecting rabbit’s farms (Timoney et 

al., 1988). 

The incidence of C. tertium and C. difficile in this 

study were 23.70 and 2.96%, respectively which 

were nearly comparable to that recorded by Hughes 

et al., (1983) who recovered C. tertium and C. 

difficile in percentages of 25.7 and 2.5%, 

respectively. Also, Bano et al., (2008) isolated C. 
difficile from the content of the small intestine and 

impacted caecum of 319 diseased rabbits and 80 

apparent healthy ones. On the other hand, the 

obtained results are disagree with that of Mostafa, 

(1992) who recorded lower incidence rate of C. 

tertium (0.83%) and C. difficile (0.90%) from 358 

diseased and apparently healthy surveyed rabbits. In 

addition, higher percentage (10%) of C. difficile 

isolation from dead rabbits with intestinal 

pathological lesions was reported by El-Rahman and 

Atwa, (2006). This disagreement may be owing to 
the hazardous adopted hygienic measures and the 

system of housing in the surveyed farms. 

This work succeeded in isolation of C. sporogens, 

C. bifermentans and C. septicum in rabbits which 
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causing Clostridial enteritis of the surveyed early 

weaned rabbits. Similarly, Peeters et al., (1986) 

isolated C. sporogens, C. bifermentans and C. 

septicum from rabbit's intestine. 

Mixed types between C. perfringens and spp. 

other than C. perfringens were C. perfringens and C. 
tertium (1.48%), C. perfringens and C. sporogenes 

(0.74%) as well as C. perfringens and C. difficile 

(0.74%). 

Table (3) declared that 7 out of 38 (18.42%) 

examined feed and water samples was positive for 

Clostridial spp. where C. perfringens was the only 

Clostridial spp. that isolated at a rate of 6/19 

(31.57%) from feed and 1.0/19 (5.26%) from water 

samples. No Clostridial spp. other than C. 

perfringens was recovered from feed and water. Our 

results agree with that recorded by Heba, (2010) who 

recovered C. perfringens from feed and water of 
rabbits.  

The distribution of different types of isolated 

single and un-typable Clostridial spp. among 

surveyed rabbit’s farms at Port-Said, Giza, Cairo, 

Beni Suef, El-Fayoum, El-Qaliubiya, El-Sharkia and 

El-Menoufia governorates was represented in Table 

(4). Other Egyptian researchers like Heba, (2010) 

found that the incidence of C. perfringens infection in 

Giza governorate was 86%, meanwhile, El-Rahman 

and Atwa, (2006) demonstrated that the incidence 

rates of C. perfringens were 30, 18 and 10% from the 
intestines, livers and fecal samples, respectively from 

300 diseased and died 4-12 weeks old rabbits in El-

Menoufia governorate. Moreover, Abdel-Rahman et 

al., (2006) detected that the incidence rate of C. 

perfringens that isolated from 140 rectal swabs from 

apparently healthy, diarrheic and dead weaned rabbits 

was 39.30% in El-Menia and Assuit governorates. 

This difference in spp. isolation may be attributed to 

the difference in governorates, season, state of 
examined rabbits and the usage of antibiotics. 

The histopathological examination of livers 

collected from freshly dead weaned rabbits showed 

fibrosis of the portal area with newly formed bile 

ducts (Fig. 7. A), associated with diffuse kupffer cells 

proliferation and inflammatory cells infiltration in 

between the hepatocytes (Fig. 7. B). Severe 

congestion was observed in the central vein while the 

surrounding hepatic parenchyma was brown 

pigmented material (Fig. 7. C). Prescott, (1977) and 

Heba, (2010) found similar histopathological 

alterations in dead rabbits due to Clostridial 
organisms. The findings of small intestine revealed 

necrosis involving the mucosal layer with 

desquamation of the lining epithelium while the 

underlying sub-mucosa showed oedema, 

inflammatory cells infiltration and congested blood 

vessels and capillaries (Fig. 7. D, E and F). 

Microscopic lesions observed in the large intestine 

were diffuse mucosal necrosis and ulceration all over 

the lining epithelium with inflammatory cells 

infiltration in the lamina propria (Fig. 7. G). The 

same microscopic changes in the small and large 
intestine of C. perfringens naturally infected dead 

rabbits were observed by Badagliacca et al., (2010) 

and Francisco et al., (2012). 

 

Table (1): The isolation rate of Clostridial spp. from surveyed rabbit’s farms at different Egyptian governorates 

Governorate 

No. of 

examined 

farms 

Examined samples 

Isolation of Clostridial spp. 

Clostridial positive 

samples 

Clostridial 

negative samples 

Swabs and 

organs 

Feed and 

water 
Total No. % No. % 

Port Said 2 78 4 82 30 36.58 52 63.42 

Giza 4 200 8 208 83 39.9 125 60.10 

Cairo 2 32 4 36 16 44.44 20 55.55 

Beni Suef 2 36 4 40 17 42.5 23 57.5 

El-Fayoum 3 128 6 134 59 44.02 75 55.97 

El-Qaliubiya 4 120 8 128 55 42.97 73 57.03 

El-Sharkia 1 48 2 50 20 40 30 60 

EL-Menoufia 1 76 2 78 31 39.74 47 60.26 

Total 19 718 38 756 311 41.13 445 58.87 
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Table (2): Prevalence of C. perfringens and Clostridial spp. other than C. perfringens isolated from examined 

rabbits at different Egyptian governorates. 
No. of examined  rabbits Clostridial spp. No. of identified Clostridial spp. % 

329 

Single types 109 80.74 

C. perfringens 
C. tertium 
C. sporogens 
C. bifermentans 
C. septicum 

C. difficile 

35 
32 
19 
14 
5 

4 

25.92 
23.70 
14.07 
10.37 
3.70 

2.96 

Mixed types 4 2.96 

C. perfringens  + C. tertium 
C. perfringens  + C. sporogenes 
C. perfringens  + C. difficile 

2 
1 
1 

1.48 
0.74 
0.74 

Un-typbable 22 16.29 

Total  135  

         

Table (3): Prevalence of C. perfringens isolated from feed and water samples in examined rabbit’s farms at different 

Egyptian governorates 

          

Table (4): Distribution of single and un-typable Clostridial spp. among surveyed rabbit’s farms at different 

Egyptian governorates 

Governorate 

No. of 

examined 

farms 

C. perfringens 
C. 

tertium 
C. sporogenes C. bifermentans 

C. 

septicum 

C. 

difficile 

Un-typable 

Clostridial 

spp. 

Port Said 2 3 5 1 2 - 1 9 

Giza 4 12 10 7 3 1 1 2 

Cairo 2 4 1 - 1 2 - 4 

Beni Suef 2 3 3 1 - 1 1 2 

El-Fayoum 3 7 4 6 5 - 1 1 

El-Qaliubiya 4 3 2 2 1 - - 2 

El-Sharkia 1 2 3 1 2 - - 1 

El-Menoufia 1 1 4 1 - 1 - 1 

Total 19 35 32 19 14 5 4 22 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1):  A rabbit shows severe 

bloat and doughy brownish diarrhea. 

 

Fig. (2): Large intestine of rabbit 

exhibited ballooning and filled with 

gases 

 

Fig. (3): Small intestine of a rabbit 

shows different degrees of enteritis, 

the intestine distended with gases 

and the mesenteric blood vessels are 

engorged with blood. 

Type of sample No. of samples 
Recovered C. perfringens 

No. % 

Feed  19 6 31.57 

Water  19 1 5.26 

Total 38 7 18.42 
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Fig. (4): A rabbit’s liver reveals 
congestion, enlargement, sub-capsular 
hemorrhage and necrosis especially at 
liver’s margins (arrow) 

Fig. (5): Congested and enlargement of a 
rabbit’s kidneys. 

 

Fig. (6):  A rabbit with severely 
distended urinary bladder with urine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. (7): The histopathological findings are as follow; (A):  Liver of a rabbit showing fibrosis in the portal area (f) with multiple newly 

formed bile ducts (b). H&E X 64, (B): Liver of a rabbit showing diffuse kupffer cells proliferation (arrow) with inflammatory cells 

infiltration in between the hepatocytes. H&E X 80, (C): Liver of a rabbit showing severe congestion in central vein (cv) with diffuse 

brown pigmented material (arrow) in between hepatocytes. H&E X 40, (D): Small intestine of a rabbit showing diffuse inflammatory 

cells infiltration (m) and oedema (O) in submucosal layer. H&E X 40, (E): Small intestine of a rabbit showing diffuse inflammatory 

cells infiltration (m) and oedema in submucosal layer. H&E X 80, (F): Small intestine of a rabbit showing mucosal necrosis (m) with 

oedema and congestion in blood vessels (v) of submucosa. H&E X 40 and (G): Large intestine of a rabbit showing necrosis in the 

mucosal layer (m) and ulceration with inflammatory cell in lamina propria. H&E X 64.  
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Conclusion 

Finally, it could be concluded that Clostridial spp. 

are incriminated in the induction of enteritis problem 

in rabbits with high percentages. There are different 

types of Clostridial spp. circulating in weaned 

rabbit’s farms at different Egyptian governorates, so 
it should be taken into consideration during the 

research work. In addition, contamination of feed and 

water with C. perfringens plays a prominent role in 

the fulmination of this problem, so it is recommended 

developing of new management strategies including 

testing feed ingredients periodically for spore 

contamination and also checking the water sources 

for monitoring management programs. 
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Abstract: Improper designing, technological complexities, higher number of organizations and individuals 
involving in a project, diversity of the required specialties and extensive scope of the activities are among the 
reasons cause the state’s civil project not to be completed within the time and cost as determined initially. So, the 
application of a well-organized system to optimize the investment in the civil project seems inevitable. The 
optimization procedures which cause the project to be completed within the initial time and cost may play a key role 
to eliminate the adverse and negative effects of the above-mentioned factors. This research is intended to examine 
the effect of application of risk management on elimination of such problems.  According to the results, the 
contracting companies working in Zanjan and Tehran provinces have sometimes applied the techniques of project 
management and different factors such as the lack of adequate arrangement specifically, in Zanjan province, too 
many errors in feasibility and designing phases, contradiction and changes of regulations, variations and economic 
as well as political crises and disregard of project management standards are among main issues affecting on risk 
incidence in civil projects. 
[Arshad Farahmandian, Ali Medghalchi, Davood Gharakhani. Determination of Factors Affecting on Risk 
Incidence in State’s Civil Projects: Case Study of Tehran and Zanjan Provinces. Life Sci J 2012;9(4):2280-
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1. Introduction 

Civil projects are essential prerequisites for 
development and industrialization of the developing 
countries. Annual budget deficit, higher rate of 
inflation, irregularities existing in performance 
procedures, failure to achieve the ultimate goals of the 
project, the lack of competent consulting and 
contracting companies, failure to achieve the modern 
technology and to discontinue the under construction 
projects in the developing countries are among issues 
cause the costs required for completion the projects to 
be become doubled or tripled than the costs as expected 
initially. The lack of adequate management to allocate 
the budget for civil projects and improper as well as 
inaccurate performance of the project will impose a 
huge expense during commissioning period and cause 
the quality and efficiency of the project to be impaired. 
These issues will result to adverse cycle’s altogether 
which aggravate each other and threaten the 
development of the countries as well. Each year, a 
significant part of national income is dedicated to 
investment in civil and infrastructure projects. 
Nowadays, given Improper designing, technological 
complexities, higher number of organizations and 
individuals involving in a project, diversity of the 
required specialties and extensive scope of the 
activities, the executors and designers of civil projects 

found themselves confronted by many problems to 
achieve their predetermined goals and consequently 
these projects will not be completed within the time 
and costs as determined initially.  

According to the studies, the main reason of these 
problems may be attributed to the lack of prediction of 
probable risks throughout the life of project. Today, 
implementation of risk management as one of nine 
clauses of PMBOK Standard is considered as a 
requirement in advanced countries to be met during 
construction projects. Given the effect of different 
factors on this issue specifically in huge investment 
public projects as well the sensitivity of the 
governmental, Non-governmental and supervisory 
organizations is of an extraordinary importance.  Risk 
management, in fact, includes a series of activities such 
as determination of risk factors, risk analysis, 
determination of risk probability and its influence, 
examination of different scenarios of reaction to risk 
and control of risk.  This paper intends to scrutinize the 
problems of civil projects and risk management 
technique. Then, the status of application of risk 
management in civil projects of Zanjan and Tehran 
provinces will be examined statistically using a field 
study and the effect of implementation of risk 
management to eliminate a part of state civil projects’ 
problems will be examined statistically. Finally, the 
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results and findings of the researchers are analyzed and 
the authors will provide their own suggestions. 
2. Status of State’s Civil Projects 

First of all, the status of state’s civil projects 
will be studied from planning organization and 
strategic management standpoint and according to the 
reports issued in 2005. The results achieved in this way 
will help the researchers to formulate the objectives and 
research-related hypotheses. Since the reports on civil 
projects have not been issued after 2005, the 
examination of these reports is not possible. 
2.1. Delay in Execution of State’s Civil Project 

Taking into consideration of the delay reasons 
of projects which their execution has fallen behind the 
time schedule are among the factors have a key role to 
determine the weaknesses of civil projects. Here, the 
major reasons of delay and their influence upon the 
projects have fallen behind the time schedule will be 
studied. In all issued reports, the delay factors are 
classified into three categories as follows: 
administrative factors (administrative organization, 
contractor, designing advisor and supervising advisor), 
credit-related factors (approved credit, budget 
allocation, payment made by the treasury and budget 
absorption) and problems resulting from environmental 
and social factors (shortage of materials, social 
problems, land and other similar factors. According to 
our findings, the highest rate of delays in 
administrative, credit and environmental and social 
factors are for administrative organizations (11.8%), 
budget deficit (30.2%) and land preparation (5.5%), 
respectively. In connection with the problems resulting 
from the weakness of administrative organizations, 
Islamic Revolution Housing Foundation has 
contributed to more delays with 21%. 

About 60 % of delays in the projects run by 
Presidency Institution are attributed to the problems 
resulting from budget allocation deficit, while in 
connection with the problems resulting from credit-
related factors, more than 42.1% of the projects 
handled by the Islamic Revolution Housing Foundation 
found them confronted by the approved credit deficit.  
Nearly 6.7% of delays caused in the civil projects run 
by the Ministry of Power are attributed to land 
preparation which is the highest rate among major 
administrative organizations, while the rate of delays 
caused in the civil projects run by the Ministry of Road 
& Transportation is only 6.4%. 
2.2. The Quality of Execution of State’s Civil Projects 

According to the results obtained from 
supervisory visits’ data as well as given the indicators 
as defined for the quality of civil projects, the execution 
quality values of 20.4%, 50.2%, 22.2% and 7.1% are 
evaluated as excellent, good, medium and weak quality, 
respectively. The quality of 33% of the projects run by 
the Ministry of Industries and Mines is evaluated as 

excellent and the quality of 59.7% of the projects run 
by the Ministry of Science, Research and Technology 
is evaluated as good which in comparison with similar 
values in major administrative organization are 
considered as the highest values of quality execution.  
2.3. Status of Execution of State’s Civil Projects from 
Statistical Standpoint 

Out of 3513 under supervision projects, it was 
supposed that the numbers of 1484 projects to be 
completed till the end of 2008. The results of 
supervisory visits indicate that the numbers of 613 
projects (i.e. 41.3%) have been completed. The rate of 
completed projects replaced by the new one is 96.7%. 
It means that the numbers of 96.7 projects has been 
launched in comparison with each one hundred 
completed projects [1]. Among the major 
administrative organizations, the percent of projects 
completed by the Ministry of Industries and Mines (i.e. 
12.5%) is considered as the highest value and the 
Presidency Institution with 11.1% has fallen behind the 
time schedule.  
2.4. Weighted Average of Execution Duration of State’s 
Civil Projects 

Since the duration of execution of new 
projects has been evaluated 2.6 years and the weighted 
average of duration of execution of completed projects 
has been evaluated 10.7 years, so the administrative 
organizations have to consider all necessary factors in 
their executive planning in order to achieve their 
predicted objectives during execution phases through a 
proper resources management.  By comparison of the 
average of duration of execution of new projects with 
the average of duration of completion of the projects in 
administrative organizations, it seems that the said 
organizations have not paid any attention to real 
duration of execution and instead have focused the 
concentration on the sustainability of the projects and 
commencement of new ones.  
2.5. Examination of Status of State’s Civil Projects as 
well as Target Provinces (Tehran & Zanjan) in 2007 
and their Comparison 

Given the performance of administrative 
organizations, the results of evaluation of national civil 
projects in different provinces of the country are as 
follows (Table 1). 

As shown in the Table (1), Markazi Province 
has achieved the first rank with the point of 77, while 
Gilan province has achieved the last rank with the point 
of 30.4. The indicator of completion fulfillment of the 
projects shows that about 72.7% of predicted goals of 
national projects of Qazvin province in 2007 have been 
fulfilled.  The value of latter indicator in Kohkilooyeh 
and Boyerahmad province is 12.5% which is the least 
value. The examination of the quality of execution of 
national civil projects as one of the most effective 
indicators demonstrates that the quality of the projects 
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of Zanjan province as one of targeted provinces of the 
present research is more ideal than other provinces. The 
highest value of indicator of achievement of one-year 
objectives relates to Zanjan province (107.3) and the 
lowest value is related to Ilam province (23.6). Since 
the quality of execution plays a key role in achieving 
the civil objectives of the state and makes possible to 
optimize the productivity of the resources, the 
elements’ points of execution quality of national civil 
projects have been provided in terms of the province. 
This section includes general specifications of national 
civil projects in 2007 which are separated in terms of 
the provinces and includes the number and the amount 
of credit allocated to civil projects of state’s provinces.  

In 2007, more than 1696 agreements on civil project 
operation have been executed and within these 
agreements a credit more than Rls 191.3 thousands 
billion has been allocated for execution of 5014 civil 
projects. With 751 civil projects (15% out of total civil 
projects), Tehran province has the highest numbers of 
national civil projects among the different provinces of 
the country. In terms of credit allocation, Tehran 
province has absorbed a credit amounts to Rls 14.8 
thousands billion (equal to 7.7% of total credits 
approved). Zanjan province has observed a credit 
amounts to Rls 1.2 thousands billion (equal to 1.7% of 
total credits approved). 
 

 
Table1. , the results of evaluation of national civil projects in different provinces of the country  

Province % of 
Completion 

Fulfilled 

Execution  
Quality 

Achievement of 
One-year 
Objectives 

Term of 
Execution 

Method of 
work 

assignment 

Delay 
Causes 

Points 

Zanjan  39.4 94.2 107.3 29.5 76.8 82.5 73.4 
Qazvin  72.7 84.8 81.3 29.8 71.6 82.4 72 
East Azerbaijan  44.1 88.6 50 48.6 78.6 71.7 66.4 
Tehran  48.5 83.3 60.6 39.4 48.7 84.7 64.9 
Hamedan  62.5 80.1 44.8 28.3 71.3 63.7 60.8 
Semnan  34.1 77.6 40.5 39.1 61.4 88.2 58.4 
Kordestan  48 82.5 35.5 31.6 67.7 22.8 54.4 
Mazandaran 44.7 60.8 50.6 31.4 68 47.3 50.8 
Ardebil  50 67.4 45.1 31 68.3 14.9 50 
Gilan  31.7 10.9 32.5 27.9 74.6 76.3 30.4 

For the purpose of calculation, Evaluation point of 100 has been considered. 

 
2.6. Risk Management 

There are many definitions of risk that vary by 
different application domains. In economic theory, risk 
refers to situations where the decision maker can assign 
probabilities to different possible outcomes (Knight, 
1921). Similarly, in decision theory, risk is the fact that 
the decision is made under the condition of known 
probability over the states of nature (Luce and Raiffa, 
1957). In project management, there is no consistent 
definition for risk (Ward and Chapman, 2003; 
Perminova et al., 2008). In the project management 
body of knowledge (Project Management Institute, 
2004), risk is considered as ‘‘an uncertain event or 
condition that, if it occurs, has a positive (opportunity) 
or negative (threat) impact on project objectives.’’ 
However, many practi- tioners and researchers in 
project management still consider risk to be more 
related to adverse effects on project performance 
(Williams, 1995; Boehm and DeMarco, 1997; Smith 
and Merritt, 2002; Ward and Chapman, 2003). From 
this perspective, project risk management seems to be 
about identifying and managing threats to the project. 
There is no doubt that risk is one of the factors give rise 
to above-mentioned problems and inadequacies. 
Literally, risk has been likened to two sides of a coin 
which one of its side represents the risk and its other 
side represents the damage. In other words, risk is a 

multidimensional cube which each of its dimensions 
represents damage and intensity of damage, 
unreliability and risk level. It means that risk includes 
all above-mentioned concepts and this is for the reason 
that other words have been used instead of risk and all 
of them include the risk.  Project risk management, one 
of the main subjects of project management (Raz & 
Michael, 2001), is the planning, organization, 
monitoring and control of all aspects of a project and it 
consists of risk identification, risk qualification, risk 
response development, and risk response control 
(Saynisch, 2005). Miller and Lessard (2001) pointed 
out that understanding and managing project risks in 
large engineering projects are challenging tasks at the 
early phase. 
3. Methodology 

It defines the approach, tools and data 
resources may be used for risk management in the 
project. The sufficiency of data availability and the 
flexibility existed in risk management and various 
types of measurements depend on the phase of project. 
Roles and Responsibilities: 

To take any action in connection with risk 
management planning, the leader will appoint the 
supporter and the members of risk management team. 
Risk management teams do not have any role to run the 
project and accordingly they can independently analyze 



http://www.lifesciencesite.com               )                                           42012;9( Life Science Journal 

 

2283 
 

the project risks more fairly than project’s investing 
team. 
Budgeting:  

The budget needed for risk management of the 
project is determined through budgeting.  
Time Frequency: 

It means that how often will risk management 
processes apply throughout the cycle of a project life. 
In order to make an effective decision, the results have 
to be prepared as early as possible. These decisions 
have to be checked periodically during the execution of 
the project.  
Factoring and Interpretation: 

Given the type and time frequency of 
qualitative and quantitative analysis of a risk, factoring 
and proper interpretation methods are applied. To 
ensure the compatibility, the methods and factoring 
have to be determined in advance.  
Threshold:  

It is considered as a measure on the basis of 
which a necessary action is taken. (By whom and how). 
Any employer, customer or a project investor may have 
a different threshold of risk. An acceptable threshold as 
an indicator helps the project team to measure the ratio 
of efficacy of execution of a reaction plan to a risk.  
Reporting formats: 

It describes the content and format of reaction 
plan to a risk. Reporting formats will determine how 
the results of risk management processes are 
documented, analyzed and transferred to the project 
team, internal and external beneficiaries, investors and 
others.   
Follow-up:  

It documents all the aspects of risky activities 
to be used in current projects. Those audited and not 
audited risk processes and their auditing methods are 
documented.    
Field Study 

As mentioned earlier, arrangement and 
distribution of standard questionnaires among 
statistical society of the research is one of the main 
tools for collecting the required information to 
examine the status of risk management in state’s civil 
projects and determine the effect of risk management 
on eliminating of some of problems of such projects 
and collect the ideas of respective experts in this 
regard. The structure and questions of such 
questionnaires are designed on the basis of second 
part’s library studies, authors’ experiences; research 
hypotheses as well as the findings of other researchers. 
The final and main result of such questionnaires has a 
key role to determine the objectives of the research.  

3.1statistical Population  
Statistical Population of this research is 

consisted of a group of experts who have Bachelor’s 
degree or higher and have some valuable experiences in 

executing the state’s civil project as the member of 
employer, consultant or contractor. Given their 
involvement in civil and industrial projects and direct 
participation in the projects, they can provide the 
research with proper and valuable information. 
Consequently, a single questionnaire is presented to 
each respondent personally and the number of 
completed questionnaires is considered as the result of 
follow-up made by the authors.  
3.2. The Objectives of the Research 

The main objective of arranging such 
questionnaires is to examine the status of risk 
management in state’s civil projects and determine the 
effect of risk management on eliminating of some of 
problems of such projects. 
3.3. Questions of Questionnaire: 

This questionnaire consists of three kinds of 
questions as follows: 
First type questions:  

Some questions on the specifications and 
experiences of respondent. These questions are as 
follows: Age, work experience, educational degree, 
field of study and executive position.  
Second type questions: 

Examination of the condition of civil projects 
of Zanjan and Tehran provinces in terms of application 
of techniques and approaches is one of the objectives 
followed by the researchers. These techniques and 
approaches may directly and or indirectly improve the 
risk management in the projects. For instance, 
insurance, consultant, standard, software, information 
systems and project management team working as well 
as quantitative techniques of risk management, value 
engineering, and value added engineering and 
hierarchical analysis may directly and or indirectly 
improve the risk management in the projects.    

Work experience, educational degree, field of 
study and executive position may be regarded as the 
requirements and prerequisite of implementation of risk 
management system in the construction-related 
projects.  
Third type questions: 

These questions are regarded as the main 
questions of questionnaire and all hypotheses of the 
research are based on them. These questions intend to 
gather the opinions and views of statistical society 
about the factors affecting on increasing the project 
risk. These questions will examine the factors affecting 
on increasing the project risk in terms of three 
dimensions of time, cost and quality. Two hypotheses 
out of set of hypotheses of the research are hidden in 
these questions.   
4. Research Hypotheses 

1- Inadequacies of designing phase may give rise to 
risk occurrence in time, quality and cost of 
execution of the projects. (f1) 
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2- Selection of an incompetent consultant may give 
rise to risk occurrence in time, quality and cost of 
execution of the projects. (f2) 

3- Failure to do the feasibility studies (technical, 
social, economic, financial, organizational, 
political and funding the project) may give rise to 
risk occurrence in time, quality and cost of 
execution of the projects. (f3) 

4- Ignorance of expectations of the beneficiaries or the 
customer may give rise to risk occurrence in time, 
quality and cost of execution of the projects. (f4) 

5- Any contradictions and inconsistencies between 
regulations of construction by-laws (civil projects) 
may give rise to risk occurrence in time, quality 
and cost of execution of the projects. (f5) 

6-  The economic and social issues and crises may 
give rise to risk occurrence in time, quality and 
cost of execution of the projects. (f6) 

7- Frequent changes of the laws and procedures may 
give rise to risk occurrence in time, quality and 
cost of execution of the projects. (f7) 

8- Many disagreements and contradictions between 
the executors of the project (such as consultant, 
contractor and employer) may give rise to risk 
occurrence in time, quality and cost of execution 
of the projects. (f8) 

9- Improper use of project’s planning and controlling 
systems may give rise to risk occurrence in time, 
quality and cost of execution of the projects. (f9) 

10-  The necessary requirements to implement risk 
management in civil projects of Tehran and Zanjan 
Cities are met. (f20) 

11-  The effect of the factors cause the cost-related risks 
of civil projects to be increased (f30) 

12- The effect of the factors cause the time-related risks 
of civil projects to be increased (f31) 

13- The effect of the factors cause the quality-related 
risks of civil projects to be increased (f32) 

 
4.1. Analysis of Questionnaires 

After extensive follow-up, the numbers of 35 
questionnaires were obtained from the researchers. The 

measurement criteria of questionnaires of second and 
third types include five choices as Likert as follows. 
Here, three pars of this questionnaire will be 
considered:  

  
    Table 2. Likert Scale 

5 4 3 2 1 Criteria  
Never  Seldom  Sometimes  Always  In most 

times 
2nd 
Type  

Very 
little  

Little  Middle  Much  Very 
much  

3rd 
Type  

 
Questions about the Specifications of the Respondents:  

   Table 3. 
 City Age Work Experience 

N Valid 30 30 30 
Missing 0 0 0 
Mean 1.57 31.57 7.33 
Minimum 1 24 1 
Maximum 2 49 18 

 
Second Type Questions: Status Evaluation of Civil 
Projects of Tehran and Zanjan Provinces:  

1- To place different insurance policies in 
construction industry; 

2- Use of project management consultant; 
3- Application of project management 

knowledge; 
4- Application of project management software; 
5- Use of information systems of project 

management; 
6- Use of specialized committee during different 

processes of the project (team working); 
7- Application of risk management techniques 

such as Monte Carlo Method; 
8- Use of Value Engineering Technique; 
9- Application of Value Added Management 

techniques; 
10- Application of hierarchical analysis technique. 

 
Table4. Statistics       

 Valid N Missing Mean Std. Deviation Skewness Std. Error of 
Skewness 

To place different insurance policies in 
construction industry 

30 0 3.80 1.031 0.178 0.427 

Use of project management consultant 30 0 3.57 1.073 0.095 0.427 
Application of project management knowledge 30 0 3.30 1.022 0.378 0.427 
Application of project management software 30 0 3.23 1.165 0.212 0.427 
Use of information systems of project 
management 

30 0 3.13 1.106 0.539 0.427 

Use of specialized committee during different 
processes of the project 

30 0 2.63 1.066 0.084 0.427 

Application of risk management techniques 
such as Monte Carlo Method 

30 0 2.77 1.040 0.110 0.427 

Use of Value Engineering Technique 30 0 2.97 1.033 0.070 0.427 
Application of Value Added Management 
techniques 

30 0 3.23 1.278 0.061 0.427 

Application of hierarchical analysis technique 30 0 3.40 1.102 0.106 0.427 
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Prior to analyze the hypotheses and in order to 
examine the condition of the civil projects of Tehran 
and Zanjan provinces in terms of application of the 
risks, approaches and software related to project’s risk 
management, the researchers of the present research 
have asked some questions from the statistical society.  
The statistical society has claimed that it has placed 
insurance policies in relation to construction industry 
generally. Similarly, it has sometimes used the 
problems of project management and project 
management knowledge as well as project control 
software. Of course, given the knowledge the 
researchers have about the atmosphere of state’s civil 
projects, these statistics have to be adjusted and to be 
decreased by one degree at least. Because, it is likely 
that the pride issue and supporting the project have 
affected upon answering these questions. However, 
these statistics may provide us with a criterion 
although with a minor error for judgment.   As shown 
in the above table, the statistical society has stated that 
risk management technique, value engineering and 
value added management have been applied seldom to 
sometimes in civil projects.   Risk management is 
considered in details in the present essay. Value 
engineering is regarded as a technique which has been 
used for last 50 years to decrease the costs or eliminate 
the problems in some of projects and has brought 
about brilliant results. Value added management 
technique is regarded as a technique which examines 
the time progress, cost progress and physical progress 
of the projects altogether. It determines the condition 
and weaknesses of the project and examines the future 
of the project as well. These three techniques are 
always used in major projects in advanced countries. 

 
The Main Questions of the Questionnaire (Hypotheses 
No.: 1 to 13) 
Uniform Distribution Test 

There are various methods to do sampling. 
Here, simple random sampling method is used. Prior to 
test the hypotheses, we test the questionnaire using 
uniform test method to find out that the sample 
selected from the statistical society is randomly or 
uniformly.  
The simplest discrete probability distribution is that 
distribution whose random variable has equal 
probability. Such distribution is referred to uniform 
distribution. For instance, if the values of random 
variable of x (x1 ,x2 ,…,x) select an equal probability, 
then its discrete uniform distribution is given as 
follows:   

F(x;k)=1/k   x=x1,x2,…,xk 
Here, we intend to demonstrate whether each 

six measures of the questionnaire, i.e., 1) very 
ineffective, 2) low effective, 3) relatively ineffective, 
4) relatively effective, 5) effective, 6) very effective 
has equal probability or not. In other words, 
f(x;6)=1/6? 

To do this, Kolmogorov-Smirnov Uniform Test 
will be used. As shown in the table, since output sig of 
the table is lower than 0.05 for all variables except for 
hypothesis of f20, then we can conclude that any of 
our variables except for variables of second type 
questions do not follow a uniform distribution pattern. 
In other words, the probability of each six measures to 
be selected will be varied.  

The results of Kolmogorov-Smirnov Uniform 
Test are shown in the following table. 

 

       Table 5. One-Sample Kolmogorov-Smirnov Test 
  f1 f2 f3 f4 f5 f6 f7 f9 f10 f20 f30 f31 f32 
N 30 30 30 30 30 30 30 30 30 30 30 30 30 

Uniform 
Parameters(a,b) 

Minimum 
2 2 2 2 2 2 2 2 2 2.00 2.00 2.00 2.00 

  Maximum 5 4 5 5 5 4 5 5 5 5.00 5.00 4.00 4.00 
Most Extreme 
Differences 

Absolute 
.400 .433 .300 .267 .367 .433 .367 .300 .400 .233 .433 .567 .433 

  Positive .200 .167 .300 .233 .233 .100 .300 .167 .167 .233 .300 .033 .100 
  Negative -.400 -.433 -.300 -.267 -.367 -.433 -.367 -.300 -.400 -.167 -.433 -.567 -.433 

Kolmogorov-Smirnov Z 2.191 2.373 1.643 1.461 2.008 2.373 2.008 1.643 2.191 1.278 2.373 3.104 2.373 
Asymp. Sig. (2-tailed) .000 .000 .009 .028 .001 .000 .001 .009 .000 .076 .000 .000 .000 

a:  Test distribution is Uniform. 
b:  Calculated from data. 
 
Determination of Questionnaire’s Error: 

Prior to commence the analysis, the 
questionnaire’s error has to be determined given the 
size of the sample and statistical society. Hypotheses 
used for calculation of the error are as follows:  
Acceptable range is %95. 
As a result:  

Z/2=1.67     
n=30 
P=1/2 
N=160 
The questionnaire’s error is calculated according to the 
following equation:  
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By substituting the values, the value of  is 
equal to 14.5%. Since we have chosen 95% for our 
project as well as given the cost-related limitations of 
the project, this value of 14.5% will be acceptable.  
Validation of the Questionnaires:  

To validate the questionnaires, SPSS13 
software has been used. Cronbach’s Alpha factor is 
used for this purpose. After validation of the 
questionnaire taking into consideration of Cronbach’s 

Alpha factor and each of the questions, it became 
evident that the general factor of Cronbach’s Alpha is 
0.858.   
 
Table: Questions of the questionnaire  
Table 6. Reliability Statistics  
N of items Cronbach’s Alpha based 

on standardized items  
Cronbach’s Alpha 

13 0.880 0.858 

 

       
   Table 7. Item-Total Statistics 

  
Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-Total 
Correlation 

Squared Multiple 
Correlation 

Cronbach's Alpha if 
Item Deleted 

f1 42.7333 27.237 .659 .719 .839 

f2 43.3000 27.390 .593 .703 .843 
f3 42.9667 28.585 .536 .754 .847 

f4 43.0667 26.961 .616 .628 .842 
f5 42.8667 26.809 .619 .745 .841 

f6 43.2333 28.392 .526 .566 .848 

f7 42.8667 28.395 .595 .703 .845 

f9 42.8000 28.993 .353 .512 .859 
f10 42.7333 28.409 .414 .647 .855 

f20 43.1667 30.626 .072 .401 .888 
f30 42.8000 27.338 .819 .834 .834 
f31 43.0333 27.275 .826 .904 .833 
f32 43.2333 28.185 .618 .704 .843 

 
Description of Research:  

As stated at the outset of this part, prior to 
duplication and distribution of the questionnaire, a 
final sample was completed by two qualified members 
of the statistical society on experimental basis and its 
probable problems were eliminated. Then the corrected 
questionnaire was seen by the esteemed professor and 
the respective consultant and approved accordingly. 
The context of the research was related prior to 
distribution of the research as described above. Then, 
the questionnaires were collected and for the purpose 
of examination of the questionnaire’s relation, a 
structural relation method has been used. According to 
this method, the questions are classified based on the 
hypotheses and through SPSS13 Software; factor- 
based analysis was made for each classes.  
Descriptive Test of Hypotheses:  

Now, the hypotheses are coded once again 
according to their respective questions. Consequently, 
the hypotheses of 1 to 13 are changed into the codes of 
f1 to f13.  

When the hypotheses are coded, they are 
examined individually in terms of whether they follow 
normal distribution or not. To do this, Kolmogorov-

Smirnov test is used. This method is based on 
maximum difference between two observed 
cumulative distributions in two groups. Given the 
output signification, it would become clear that which 
variable complies with normal distribution. If the 
output signification (p-value) shown as sig is known, 
there would be no need to know the statistical value of 
t and refer to t probable table for determination or 
proving zero assumption. 

P-value shows the value of the area located 
under the curve (t) at the right side of (t) point and at 
left side of (-t) point. Here, n-1 stands for freedom of 
degree and  t >1/96. When (sig <0/05), then H1 
assumption is rejected. In this case, we say that “the 
test is significant”. Now, if the distance between the 
significant value and the value of 0.05 increases (or is 
lesser), the intensity of test signification will be more. 
It means that we will reject the H0 more reliably.    

Given the above explanations as well as the 
output of Kolmogorov-Smirnov test, it would become 
clear that only variable of f20 follows the normal 
distribution and H0 assumption is rejected for other 
variables.    

         
:   oki   SIG<0.05       
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 Opposite Assumption: H1 
If we intend to use normal distribution for our 

test and where we want to know whether a sample is 
belonged to a particular society, its average as well as 
its standard deviation has to be known. But often we 

do not know anything about its standard deviation and 
then it is necessary to obtain it from the sample’s 
standard deviation, provided that this distribution is 
near to normal distribution.  

 
    Table 8. One-Sample Kolmogorov-Smirnov Test 

  f1 f2 f3 f4 f5 f6 f7 f9 f10 f20 f30 f31 f32 
N 30 30 30 30 30 30 30 30 30 30 30 30 30 

Normal 
Parameters (a,b) 

Mean 
3.83 3.27 3.60 3.50 3.70 3.33 3.70 3.77 3.83 3.4000 3.7667 3.5333 3.3333 

  Std. 
Deviation 

.699 .740 .621 .777 .794 .661 .596 .774 .791 1.03724 .56832 .57135 .60648 

Most Extreme 
Differences 

Absolute 
.328 .273 .340 .273 .347 .277 .393 .252 .317 .185 .426 .360 .309 

  Positive .272 .207 .233 .273 .253 .260 .274 .215 .250 .183 .307 .258 .309 
  Negative -.328 -.273 -.340 -.207 -.347 -.277 -.393 -.252 -.317 -.185 -.426 -.360 -.264 

Kolmogorov-Smirnov Z 1.794 1.493 1.863 1.498 1.901 1.516 2.151 1.379 1.735 1.014 2.333 1.970 1.691 
Asymp. Sig. (2-tailed) .003 .023 .002 .023 .001 .020 .000 .045 .005 .255 .000 .001 .007 

a:  Test distribution is Normal. 
b:  Calculated from data. 
   

To do this, we have used t- distribution. It is 
similar to normal distribution, but the area located at 
under the curve is greater at two extremes and its 
shape will vary based on the number of the samples. In 
other words, whenever the numbers of the samples are 
increased, t-distribution is more similar to normal 
distribution.  
Now, we consider again our main assumptions: 
H0= μ=3 
H1= μ≠3 
 
 
 

 
Generally speaking, we are going to know 

what the answers of the respondents are alike. Are they 
upper than the average of the codes? “Effective” or 
lower than the average of the codes. “Ineffective”.   
 
Test of Hypothesis of f20 (Inferential) 

As stated before, since the significant value of 
above hypothesis for variable f20 is equal to 0.255, 
then the assumption of H0, i.e. the normality of f20 is 
accepted. It means that the test is significant.  Since, 
f20 follows a normal distribution, then a unilateral t-
test has to be used for examination of I assumption. 
Given the output of t test, since, the significant value is 
equal to 0.000, then H0 assumption in I test is rejected. 
It means that the questions included in the 
questionnaire were important for the respondents. 
     

  Table 9 T-Test One-Sample Statistics 

  N Mean Std. Deviation 
Std. Error 
Mean 

f20 30 3.4000 1.03724 .18937 

 
 

 Table 10. One-Sample Test 
  Test Value = 0 

  t df 
Sig. (2-
tailed) 

Mean 
Difference 

95% Confidence 
Interval of the 
Difference 

          Lower Upper 
f20 17.954 29 .000 3.40000 3.0127 3.7873 

 
Table 3-7 show T- Distribution. 

Now, we have to find the direction of this 
significance. Effective or Ineffective? To do this, 
descriptive statistics are used. In other words, the 
skewness has to be determined. 

Positive Skewness: Positive skewness relates that 
the length of tail is directed to the right side, i.e. 
accumulation of data is directed to the left side. In 
other words, codes of 1, 2 and 3. Ineffective and or 
low effective.   

Negative Skewness: Negative skewness relates 
that the length of tail is directed to the left side, i.e. 
accumulation of data is directed to the right side. In 
other words, codes of 4, 5 and 6. High effective. 

Given the average of 3.4, assumption of f20 is 
accepted. It means that all requirements of 
implementation of risk management in civil projects of 
Tehran and Zanjan provinces are sometimes to 
generally meet. Of course, we cannot accept this 
assumption more reliably. If we want to compare the 
condition of Tehran and Zanjan provinces, we will find 
out that (according to assumption of f20), the said 
assumption has been accepted more reliably in Tehran 
province (average of 3.92) while this average in 
Zanjan province is just 3. It means that all 
requirements for implementation of risk management 
in Tehran province have always been met in most of 
the projects, while these requirements have sometimes 
been met in Zanjan province.   
 

  3543216/1 
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 Table 11. One-Sample Statistics- Tehran 
 Test Value = 0 

  t df 
Sig. (2-
tailed) 

Mean 
Difference 

95% Confidence 
Interval of the 
Difference 

          Lower Upper 
f20 18.623 12 .000 3.92308 3.4641 4.3821 

 

 Table 12. One-Sample Test- Zanjan 
 Test Value = 0 

  t df 
Sig. (2-
tailed) 

Mean 
Difference 

95% Confidence 
Interval of the 
Difference 

          Lower Upper 
f20 11.662 16 .000 3.00000 2.4547 3.5453 

 
Test of other Hypotheses (Inferential) 

Those tests we are going to use in this part are 
called “Non-Parametric” test, because data distribution 
is not normal.  

When we analyze the data, some cases may 
be happened in which we may be far away the required 
assumptions seriously. In such cases, we may need 
some procedures which require fewer hypotheses 
concerning the society. These procedures are generally 
called non-distribution or non-parametric tests. These 
procedures do not require a particular distribution, 
although some of them do require few hypotheses 
about the form of distribution. One of the 
disadvantages of non-parametric tests is that 
discovering real difference is less likely. In other 
words, the strength of non-parametric tests is not the 
same as those tests which require the normality of 
society as an assumption such as t-test.   
 

 
       Table 13. Characteristics of the Hypotheses:  
 f1 f2 f3 f4 f5 f6 f7 f9 f10 f30 f31 f32 

N Valid 30 30 30 30 30 30 30 30 30 30 30 30 
 Missing 0 0 0 0 0 0 0 0 0 0 0 0 

Mean 3.83 3.27 3.60 3.50 3.70 3.33 3.70 3.77 3.83 3.7667 3.5333 3.3333 
Std. Error of Mean .128 .135 .113 .142 .145 .121 .109 .141 .145 .10376 .10431 .11073 
Median 4.00 3.00 4.00 3.00 4.00 3.00 4.00 4.00 4.00 4.0000 4.0000 3.0000 
Mode 4 4 4 3 4 3 4 4 4 4.00 4.00 3.00 
Std. Deviation .699 .740 .621 .777 .794 .661 .596 .774 .791 .56832 .57135 .60648 
Variance .489 .547 .386 .603 .631 .437 .355 .599 .626 .323 .326 .368 
Skewness -.409 -.480 -.406 .236 -.716 -.484 -.859 -.037 -.580 -1.220 -.732 -.294 
Std. Error of Skewness .427 .427 .427 .427 .427 .427 .427 .427 .427 .427 .427 .427 
Range 3 2 3 3 3 2 3 3 3 3.00 2.00 2.00 

 
As mentioned earlier, the variables in 

hypotheses of f1, f2, f3, f4, f5, f6, f7, f9, f10, f30, f31 
and f32 have not specific distribution. So, non-
parametric methods are used for testing the 
hypotheses. When the samples are small in size, they 
are used frequently. It is true in the present 
questionnaire.  
 
 
 
 
 

 Table 14.  
 KRU 
Chi-Square 87.957 
Df 15 
Asymp. Sig. .000 

 
As stated before, to test averages’ equality, a non-

parametric test will be required. Kruskal-Wallis test is 
regarded as a non-parametric synonymous test through 
which a unilateral variance is analyzed. If you are 
going to test zero hypotheses, the data has to be 
selected from single samples of the societies which 
their forms are the same. Given the output of this test, 

since the sig. value of the test is 0.000, then H0 
hypothesis is rejected. It means that there is a 
significant difference and since sig. value is differed 
from the value of 0.05 greatly, then the equality of 
averages is rejected more reliably.   

Here, a question is raised: To which direction this 
inequality approaches? As stated before, we will 
descriptive statistics again for this case. Given the 
Skewness line as indicated in Table 8-3, we can 
identify different types of skewnesses. For negative 
skewnesses, the length of the tail is directed to the left 
side. In other words, the data are accumulated in the 
right side and the hypotheses are accepted accordingly. 
For positive skewnesses, the length of the tail is 
directed to the right side. In other words, the data are 
accumulated in the left side and the hypotheses are 
rejected accordingly. As shown in the table, all the 
hypotheses, except for f4 hypotheses have been 
accepted. 
5. Analysis & Conclusion 

Hypothesis: Assuming the inadequacies of 
designing phase may give rise to risk occurrence in 
time, quality and cost of execution of the projects 
which accepted by the statistical society. As shown in 
Table 8-3, this hypothesis and hypothesis No. 10 
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having the average of 3.83 has been accepted more 
strongly by the statistical society. More emphasis 
made by the respondents may be attributed to the 
weakness resulting from the processes currently 
applied in the executive and technical systems of the 
country. In such systems the credits of civil projects 
are appropriated after the budget notified by the 
government and the government submits the budget 
bill with more delays and the approval of the budget 
bill by the Islamic Consultative Assembly postponed 
to the end of August or September, accordingly. On 
the other hand, since the real description of the project 
depends on this date, so the governmental 
organizations are practically compelled to minimize 
the duration of execution of designing phase to be able 
to launch the execution phase of the project on due 
date. Non-professional haste by a governmental 
employer will cause some of the needs of the project’s 
beneficiaries to be forgotten or some designing 
mistakes to be made. This errors and inadequacies are 
emerged during execution phase and will cause the 
designing to be updated or modified.   

More generally, those contractors who had 
participated in the bidding based on the basic 
designing and provided their time schedule and 
quotation will complain about this modification and 
designing and legal disputes between two parties are 
intensified.  From contractors’ point of view, any 
changes in the execution plans will impose new tasks 
on them generally followed by many risks. Since, 
these contractors do not assume the costs of such risks 
and their consultants do not assume any legal 
responsibility in this regard, so the consequents of such 
risk will be directed toward the contractors. To 
maintain their interest margin, the contractors try to 
negotiate with the employer and revive their lost 
interests which this case causes new legal suits to be 
raised.  

Incompetency and the weakness of designing 
team (consulting engineers) and lack of use of skilled 
and experienced experts to translate the needs of the 
beneficiaries into engineering projects is regarded as 
another problems cause the design-related risks to be 
increased. Incompetency and sometimes and 
inattention of designing team toward the rules and 
technical requirements applicable in the country will 
give rise to many problems during execution of the 
projects and will cause the contractors to become 
entangled in many troubles during execution of the 
projects and funding the renovation costs and changing 
the conditions necessary for the execution of the new 
projects. 

Inability of the governmental organizations to 
supervise the plans proposed by the consultants is 
regarded as another problem causes the plans not to be 
executed smoothly and the quality and quantity of 

designing phase will not practically be supervised, 
accordingly. Consequently, the respective consultants 
will focus their concentration on simple and routine 
plans and the cost-effectiveness, modernity and 
efficiency are excluded. Clearly, such consultants will 
never think of exploiting skilled and experienced 
experts and new techniques.  The wage of consulting 
engineers is very low comparing those who work in 
developed countries and this is one of the most 
important factors which have not to be ignored.  

Hypothesis 2: Selection of an incompetent 
consultant may give rise to risk occurrence in time, 
quality and cost of execution of the projects. Similar to 
the first hypothesis, it is accepted with the average of 
3.27 (relatively high effectiveness). This hypothesis is 
one of the weakest hypotheses in the current research 
and in spite of its acceptance; it has the lowest rank 
among other 13 hypotheses.  

As mentioned earlier, the executive and technical 
system of the country plays a key role in this regard. In 
such a system, the consultants are evaluated based on 
the availability of the experts and the numbers of 
previous tasks and are evaluated by the planning 
deputy of the presidency. Unfortunately, many of such 
consultants submit their forged documents to this 
organization to obtain their ranks. Naturally, such 
consultants will not be able to meet the needs of the 
employers and projects’ beneficiaries. On the other 
hand, given the inadequate scientific capability of the 
governmental employers as well as lack of proper 
judgment, the selection process of the consulting 
engineers is not performed appropriately and 
incompetent consulting engineers are selected 
accordingly. Although, it has to be mentioned that a 
supervision phase has been included in job description 
of consulting engineers in our country. This phase 
together with detailed designing phase will cause the 
pricing not to be performed exactly and consequently 
those contractors whose quotations are lower, will be 
the winners of the bids. It is worthy to note that 
inadequate professionalism of the governmental 
employers to supervise the designing phase plays a key 
role in this regard.   

Hypothesis 3: Failure to do the feasibility studies 
may give rise to risk occurrence in time, quality and 
cost of execution of the projects. 

This hypothesis with the average of 3.6 
(qualitative criteria of relatively high effectiveness) 
has been accepted by the statistical society. This 
hypothesis and the first hypothesis are nearly among 
the tasks of consulting engineers and the weakness of 
this organization is completely substantial in these two 
hypotheses. 

The difference between this hypothesis and the 
first one is that the governmental organizations award 
the execution of this phase superficially or as 
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determined before to the consulting engineers or they 
perform it themselves through governmental facilities.  

Although the feasibility phase is regarded as an 
unimportant phase of a project in terms of cost and 
time, but it plays a key role to achieve the aims of a 
project. A principle question is answered during this 
phase:  

“Has the project to be done? Is it possible to 
execute the project given the current condition? Are 
there any alternatives to achieve these aims? 

There are so many civil projects in the country 
which are in execution stage and most of them are 
regarded as failed ones. So, if they were studied in 
terms of feasibility, they may never reach the 
designing and execution phases and then billion dollars 
of the state’s budget may not be detained. In 
administrative and technical systems of the country the 
government notifies the projects to the respective 
ministries and then the respective ministries notify 
them to the concerned organizations and then the 
initial feasibility studies are done by governmental 
organizations through their own expertise capacities. 
Naturally, due to inadequate technical expertise as well 
as lack of sufficient and in-depth studies of different 
aspects of these projects, a superficial decision is 
made. The suggestions made by the respective 
ministries were studied on the basis of special criteria 
such as government’s Macro policies; political 
pressures imposed by the members of the parliament 
and other influential figures, bargaining of Directors 
General of the provinces and easy to yield projects and 
were submitted to Parliament as budget’s bill. The 
parliament ratifies the projects on the basis of similar 
criteria and then the ratified projects are notified to the 
government. Land preparation studies in which upon 
capacities of each area, special industries are proposed 
are among cases which included in decisions made by 
the ministries and Majlis as well as 25-year plans, but 
the approved projects will not be able to meet the 
requirements of such plans.  

Naturally, when the administrative organizations 
are required to execute the approved civil projects, 
since the budget has been notified already to them and 
they know that budget return regarded as negative 
score for them, they shall be obliged to perform 
predetermined zero phase studies (feasibility studies) 
to obtain the governmental permission for executing 
designing phase. In fact, feasibility studies are not 
performed during this process, but the project will be 
justified and the consulting engineers try to justify the 
plans from technical, economic, social and political 
points of views through manipulation of the figures 
and unilateral comparison of the projects.  

When these projects are executed, they would not 
be able to achieve the goals for which they have been 
suggested.  

Lack of formulated instructions and specified 
terms and conditions to accept the civil projects and 
the significant effect of political and taste-related 
pressures imposed by the directors in different levels 
on acceptance or rejection of civil projects are among 
the most important issues we have to take into account 
and they were mentioned in advance. Such projects 
which not to be launched from technical, economic or 
social points of views, but for any reasons they are 
being executed, are entangled with some severe 
problems or principally they were not funded properly 
during execution phase. These two conditions would 
be followed by some modifications or delays in 
executing the project and will cause the investment 
risk for the contractors to be increased. For instance, 
those projects which are not executable within the 
suggested arrangement will be passed, but during 
execution phase, administrative costs of the projects 
like these would not be able to justify the goals 
resulting from its execution. Sometimes, the 
governmental employers who observe such projects 
will stonewall to appropriate the credits cause the 
contract to be terminated by the contractors.   

Hypothesis 4: Ignorance of expectations of the 
beneficiaries or the customer may give rise to risk 
occurrence in time, quality and cost of execution of the 
projects. This hypothesis has been rejected on the basis 
of inferential analysis and related statistics. 
Additionally, the acceptance of this hypothesis has 
been rejected on the strength of its descriptive analysis. 
The authors believed that the rejection of this 
hypothesis is very unlikely, because in fact withdrawal 
of the consulting engineers to meet the demands of the 
customer or to exert taste to make the changes in the 
designing by the members of consulting team and as a 
result tendency toward design changing during 
execution is an inevitable phenomenon which could 
not be rejected and apparently, the respondents of this 
project 36% of which were consulting engineers have 
not confirmed this issue as the reason of the problems.  
The reason of rejection may be attributed to non-
tendency to highlight the errors committed by the 
consulting engineers during the execution of the 
projects or insignificance of the designing phase from 
contractors or employers points of views. The 
researchers believe that the rejection of this hypothesis 
demonstrates the regrettable morale prevailing at the 
industry and construction society of the country. 
According to this outlook, all the projects are viewed 
in execution phase and then designing phase is 
downgraded to drawing phase. In advanced countries, 
time and cost are regarded as the most critical factors 
of this phase, particularly feasibility phase in order to 
prevent the poor and low yielded projects. By 
concentrating on this phase, the direct as well as 
indirect costs of execution phase are minimized. But in 
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our country, given the state’s planning system and 
more delays in notifying the budget appropriated to the 
civil projects, the governmental employers try to 
complete designing phase as soon as possible.  

Hypothesis 5: According to this hypothesis, any 
contradictions and inconsistencies between regulations 
of construction by-laws (civil projects) and its effect 
on projects’ inefficiency have been accepted by the 
statistical society. As shown in Table 8-3, the average 
of 3.7 as a descriptive statistical data has obtained 
from the analysis of the questionnaires. Qualitative 
interpretation of the average of 3.7 indicates that the 
great effect of contradictions between the regulations 
on projects’ failure has been acknowledged by the 
statistical society. For the first time as of 1950s, the 
position of state’s administrative and technical system 
has been subjected to contextual changes due to 
different conditions.   

For instance, assessment methods of the 
contractors and how the projects are awarded to them 
have been evolved at least five times. These 
subsequent changes which may be attributed to tastes 
and the policies imposed upon then government are 
not harmonized with time circumstances, economic 
conditions and other current legal regulations of the 
country such as labor law; social security and 
commerce act and cause the threefold factors of labor 
to be entangled with marginal issues. On the other 
hand, since the time average of the execution of major 
and minor projects is varied from 5 to 15 years, the 
subsequent changes in technical systems and rules and 
regulations cause many problems and claims to be 
raised by the parties in most of the projects.  

Hypothesis 6: According to this hypothesis, the 
economic and social issues and crises may give rise to 
risk occurrence in civil projects and it has been 
accepted with the average of 3.33. It is understood that 
the civil projects are among the most significant 
projects in terms of Rial, the volume of physical labor 
and multiplicity of the beneficiaries in our country. 
Generally, those issues and problems of the society 
will cause some troubles to be made in these projects. 
Naturally, the contractors who are in the first rank in 
terms of risk taking will be exposed to much damages 
resulting from the crises and social and economic 
issues. This case is of a great importance in advance 
countries. In these countries, the investment-related 
issues and problems are studied by the international 
economic institutions and the risk of investment in the 
countries is determined. The risk of investment is very 
high in our country, because a long-term economic 
management is not applied in our country and 
economic and strategic decisions are subjected to 
fundamental and significant changes from a 
government to next government and from a minister to 
the next minister. On the other hand, improper 

management of foreign affairs caused economic 
pressures to be imposed on the country externally and 
consequently the problems to be increased.  Economic 
sanctions are a typical of these pressures. In addition to 
economic problems, the civil projects are entangled 
with social problems. In addition to economic 
problems, the civil projects are usually entangled with 
social difficulties as well. The difficulties a society 
usually to be entangled with them could be arise from 
economic or political crises and sometimes they may 
be attributed to the lack of cultural development. 
Usually, the role of the economics and economic 
stability in social crises is highlighted by the 
researchers of social research.  

In the present research, the contractors are 
usually involved in some issues such as unexpected 
surge of demand for construction materials by the 
people without any real interpretation and or 
participation of ordinary people in the tenders of 
specialized projects. These conditions are happened 
from time to time and due to market stagnation. 
Generally, such issues will cause the administrative 
costs of the projects to be escalated. Therefore, the 
duration of execution of the project will be subject to 
modifications and sometimes the execution of the 
projects is suspended temporarily due to lack of 
funding or change of the policies of the contractors or 
local pressures.    

As mentioned before, improper economic 
management is regarded as the one of the major 
problems of the contractors. Also, the involvement of 
local organizations that play a key role in the economic 
sector must be included. For instance, the rigidity of 
some provincial banks to provide bank facilities, the 
governors’ meddling with the method of execution of 
the projects and funding the projects. 

The last point we are going to mention here is the 
inflationary and stagnancy policies of the governments 
as the one of important problems the contractors are 
involved in. In such policies, the civil budgets are 
usually notified very late and on the other hand, the 
contractors are caught in a morass of bankruptcy due 
to improper funding by the respective banks and the 
contractors are occasionally forced to resort immoral 
ways to guarantee the survival of their company.         

Hypothesis 7: This hypothesis which has been 
accepted with the average of 3.7, is similar to 
Hypothesis No. 5. The issue of inconsistencies 
between the laws and regulations is debated on the 
strength of hypothesis No. 5, while hypothesis No. 7 
will treat the frequent changes of the laws. 

Here, the issue of frequent changes in 
government’s policies, particularly economic affairs is 
typically emphasized. Additionally, successive 
changes in the rules and procedures could increase the 
risk of investment as the same as changes of macro 
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policies for the contractors and consultants. The main 
reason of this issue may be attributed to bad 
management of the rules and regulations in the 
country.  

The issue of management of rules and regulations 
is among the advanced issues which advanced 
societies strive to eliminate the unnecessary and 
redundant rules and procedures and limit the 
legislation channels and adapt the new rules more 
strictly through reviewing the traditional and existing 
rules and conforming them to political, economic and 
social strategies of the countries. One of the reasons of 
establishment of rules management in these countries 
is the tendency of the members of the parliament 
toward passing the laws which meet the needs of a part 
of the society in short term.  Besides, the governments 
insist on to apply their tastes for state’s macro plans 
under the new rules and regulations. Unfortunately, the 
jurists of council of guardians who are regarded as the 
final gate of passing the laws and regulations would 
not consider the consequent effects of the laws 
completely and would not include the contradictions of 
these laws with other state’s rules and regulations. On 
the other hand, some of the laws and regulations 
passed by the government in the Cabinet are notified to 
executive organizations without they are reviewed by 
the respective supervisory organizations. In such cases, 
the contractors may survive on these conditions. They 
may forecast the upcoming changes of the rules 
through corruption acts or defend their own rights 
through employing influential attorneys at law.  

Another issue raised in this regard is that the 
frequent changes of laws and regulations will cause the 
appropriate decisions concerning taking part in tenders 
or quotation not to be taken definitely by the 
contractors and time and cost-related risks not to be 
taken by them in this way.  

On the other hand, any and all changes of the 
rules and procedures during the execution of a project 
cause some unpredicted costs to be directed toward the 
contractors which these costs would not be 
compensated by the employers. In addition, the 
priorities of the managers may be changed and timely 
notification of the budget to be ignored by high 
ranking managers.  It is worthy to note that the 
changing the interpretation of the laws, may in turn 
double the problems of the contractors which in turn 
results from the frequent changing the managers and or 
assigning the poor and inexperienced managers to 
handle administrative organizations. 

Hypothesis 8:  Disagreements and contradictions 
between the executors of the project and their effects 
on occurrence of the problems within the projects are 
discussed in this hypothesis and it has been accepted 
with the average of 3.77 by the statistical society.  

In civil projects, there is usually a claim between 
those who ate in charge of the projects, particularly the 
employer and contractor. The factors plays a key role 
in raising a claim is as follows:  

The first factor is directors’ more intrusion into 
the affairs and or execution of the project under higher 
supervision of the employer and exercising their own 
taste in the method and quality of executing the 
project. In most of cases, the contractor will expose its 
benefit to a great risk due to these modifications 
resulted from exercising the unnecessary tastes and in 
other cases, the final user would not be satisfied by the 
quality of the work performed under these conditions. 
Therefore, changing the higher supervisor or 
employer’s representative may give rise to new 
troubles.      

The claim between the consultant and the 
contractor is regarded as the second factor. Due to lack 
of sufficient executive experience, some projects are 
proposed by the consulting engineers. The significant 
numbers of these projects are involved in many 
problems due to lack of administrative facilities or a 
defective designing. Therefore, a contractor who has 
invested a great deal of money on the project will 
sustain project failure’s risk in terms of time and cost. 
When a project is failed, non-payment the fee would 
be the only risk directed toward the consulting 
engineers, while the contractor has entered the project 
with its own credit and investment.  As a result, the 
consulting engineers would not undertake to comply 
with the requirements of time, cost and quality of the 
project and therefore the contractors would defend 
against the projects suggested by the consultants and 
raise the claim.  Because of this, the complicated and 
fearlessly plans suggested as the governmental projects 
are failed in its initial stages in our country.  

The claim between the consultant and the 
employer is regarded as the third factor. Then, there is 
always a concern that the consulting engineers may 
have not considered the employer-related problems in 
their designing and the employer may be exposed to 
financial damages. So, this factor may cause some 
unrelated opinions to be expressed by the numbers of 
the managers of governmental organizations within 
first and second phases of designing. This reason of 
this issue may be attributed to the following scenarios:  

First of all, if the taste imposed upon the 
consultant was accepted by him or her, his or her 
responsibility for proper designing will be negated and 
all responsibilities will be directed toward the 
employer. In second scenario, if the consultant refuses 
to accept the taste imposed upon him, the subordinate 
departments of governmental organization will usually 
implement their stonewalling during approval of the 
project and as a result, the duration of project 
execution and related costs are directed toward the 
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consulting engineer.  Under these circumstances, the 
employer will try to implement its own changes 
through imposing pressure upon the contractor and in 
all such cases time, cost and consequently the quality 
of the project would be affected. Nowadays, 
application of planning and project controlling 
software-based systems in developed and developing 
countries as a critical tool for project managers has 
been accepted. But unfortunately the advantages and 
disadvantages of planning and project controlling 
software-based systems are still being debated in our 
country and such systems are not used in major 
projects in our country. Then when the activities of a 
project are not identified, the sequence of these 
activities could not be formulated and consequently 
time, resources and the cost of activities could not be 
estimated appropriately. Under these circumstances, 
supplies planning for timely provision of the materials 
and machineries required for the project as well as 
predicting the activities-related risks and preparing 
preventive scenarios could not be possible at all.   

In minor projects, any deficiency could be coped 
with through experience, but in major projects in 
which the volume of works and numbers of involved 
persons are increased significantly, lack of use of a 
modern -computer-based and comprehensive planning 
system and lack of timely provision of the materials 
will cause the delays resulting from the risks and direct 
and indirect costs of the project to be increased 
significantly.    

Hypothesis 9: On the strength of this hypothesis, 
the statistical society assumed that improper use of 
project management system will give rise to many 
problems during execution of the project. The issue of 
application of project controlling software in civil 
project as a question was raised and the statistical 
society as the respondent announced that they have 
used such software in most of civil projects.  Of 
course, it is worthy to note that application of project 
control software in our country is only limited to time 
planning and consequently manpower and cost were 
not planned based on such software. 

Hypothesis 10:  it is one of the most important 
hypotheses of this research. The bed required for 
establishment of risk management in civil projects of 
Tehran and Zanjan provinces has been studied upon 
this hypothesis. This hypothesis has been presented 
according a single questionnaire in which the 
techniques and software required for implementing 
risk management in a civil project have been listed.  

By glancing briefly down the tables and 
accepting the hypothesis No. 10, it is found out that the 
bed required for the execution of the civil projects in 
two mentioned provinces are sometimes to oftentimes 
is ready. This bed with the qualitative criterion of 
sometimes and oftentimes has been ready in Zanjan 

and Tehran provinces, respectively. It means that, the 
bed required for establishment of risk management 
system as one of the leading techniques of project 
management in Zanjan province and its counterpart is 
not ready under any circumstances. We have to bear in 
mind that the data provided by the statistical society 
are probably optimistic values.  

The issue of underdevelopment of the provinces 
against Tehran province is among the issues which 
have been mentioned in great numbers of articles and 
lectures. Taking into consideration of this point that 
the higher volume of the projects are implemented in 
the provinces as well as the scientific and experimental 
weakness of the contractors, consultants and 
employers who are working in the provinces, we can 
certainly affirm that the problem of civil projects of the 
country will never be solved under any circumstances 
and as long as the high ranking officials of the country 
don not include the distribution of training facilities 
and skilled man  power in the provinces in their 
working policies, any chance of improvement can be 
expected.  As mentioned in the second chapter of this 
research, Zanjan province is one rank above Tehran 
province in terms of duration of execution of the 
projects. It is demonstrated the statistics issued by 
planning management organization are not in 
compliance with the criteria existing in project 
management systems and or the criterion applied for 
selecting the provinces is a special one which is 
applicable in our country.  

In the last three hypotheses of this questionnaire, 
the effect of the factor influencing upon strengthening 
the cost, time and quality-related risks of the project 
has been studied individually. In each of these three 
hypotheses, the effect of the factors mentioned in the 
first ten hypotheses on cost, time and quality as first, 
second and third priorities has been confirmed by the 
statistical society.  

Cost-related risks of higher rank have been 
accepted, because in case of any problems during 
execution of project, the role of project’s budget as a 
shield is usually highlighted. Generally, given the bed 
existing in the civil projects of the country as well as 
current culture among different groups of the society, 
the issue of costing and saving are more important than 
time. Delay in execution of the projects as penalty 
would not be directed toward the contractor. On the 
other hand, the politicians do not have any anxieties 
over time management and the people do not show any 
sensitivity to suspended projects. Therefore, time is of 
less important against the cost. In developed countries, 
the issues of time and sooner commissioning are more 
important than huge investment and the sensitivity of 
the parties and the people to performance of the 
governments in tax and revenue management. The 
issue of quality is sometimes ignored and in case of 
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budget deficit and or accelerating the completion of 
the projects, the quality as an item is usually ignored 
due to political pressures and this will cause the quality 
of the projects to be declined significantly and 
maintenance costs of the projects to be increased and 
life cycle of the projects to be decreased as well.  
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Abstract: To date, a large and growing body of research has addressed the effect of various substances abuse from 
different medical, clinical and psychological perspectives. However, research on behavioral and cognitive effects of 
abusing particular psycho-stimulants including Khat, non-prescribed amphetamine, tobacco smoking and its 
rejuvenated method  (waterpipe/shisha) on human subjects is not that extensive. This review aims at gathering  
recent scientific literature on addiction influence of selected  psychoactive substances (namely Khat, tobacco and 
amphetamine) to human health. Considerable research studies have been done so far on prevalence of Khat chewing 
and effects of tobacco (mainly on cigars smoking) highlighting their addictive nature and associated health 
problems. On contrast, there is a substantial knowledge gap regarding the neurobehavioral effects of non-prescribed 
amphetamine drugs and amphetamine-type stimulant (Khat) on human neurobehavioral performance which in turn 
might shed the light on themes for future research trends. The literature reports that prevalence of these substances is 
alarmingly high among nations of Arab and African horn countries as a part of their cultural and habitual behavior. 
However due to the recent scattering of these nations worldwide, the issue of these substances becomes of global 
concern. The review attempts to extract lessons learned from previous studies and briefly summarized various 
aspects of the medical and psychological effects of using such stimulants on human health with much emphasis on 
cognitive and behavioral deficits. Chemistry, toxicity, general pharmacology of the reviewed psycho-stimulants 
together with the lessons learned and associated future research trends are also presented. 
[Rahim BEA, Yagoub U, Mahfouz MS, Solan YMH, Alsanosi R. Abuse of Selected Psychoactive Stimulants: 
Overview and Future Research Trends. Life Sci J 2012;9(4):2295-2308] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 339 
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1. Introduction 

Substance abuse usually denotes to 
substances that associated with psychoactive but non-
therapeutic drugs or chemical substances that lead to 
dependence syndrome and alter mental functioning 
(WHO 2011; Health Officers Council of British 
Columbia 2005). 

The terms “drug abuse”, “drug addiction” 
and “drug dependence” are widely considered 
scientifically synonymous and been used as a 
technical term in the medical literature. However 
drug addiction has been used mainly for drug abuse 
to provide a more general level of information to the 
public. On contrast, the term “drug habit” is thought 
to be a psychological dependence rather than a 
physical dependence, and it is not thought to create 
the same damage to society as drug abuse (Health 
Officers Council of British Columbia 2005; WHO 
2004; Benowitz 1999; US Department of Health and 
Human services 1988). Table 1 summaries the main 
criteria associated with substance abuse. 

The use or abuse of addictive substances, 
namely Khat (Catha edulis, Celastraceae), tobacco 
(cigars and waterpipe), and recently amphetamine is 

the major socio-medical issue that threatens the 
community peace worldwide. This phenomenon 
becomes a tradition to region of the Middle East, 
African Horn nations and some parts of central Asia. 
Cigarette smoking is a serious health problem and 
most important avoidable causes of death in world 
(Council of The European Union 2011; UNODC 
2010; Ali 2007; Carrier 2007; Tesfaye et al 2006; 
Gelaw and Haile-Amlak, 2004; Drake, 1988; 
Kennedy 1987). During a Khat session, other 
psychoactive and addictive substances including 
Arabic coffee, light tea and tobacco (water pipe or 
cigarettes) are provided.  Smoking has been strongly 
implicated as a risk factor for chronic obstructive 
pulmonary disease, cancer and atherosclerosis, etc. 
(Khan and Malhotra 2011; Pasupathi et al 2009). 
Khat plant (Figure 1) grows wild in countries 
bordering the Red Sea and along the east coast of 
Africa. It’s an evergreen shrub, which is cultivated as 
a bush or small tree. The leaves have an aromatic 
odor. 

The taste is astringent and slightly sweet. 
The plant is seedless and hardy, growing in a variety 
of climates and soils. Khat can be grown in droughts 
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where other crops have failed and also at high 
altitudes (Glenice and Hagen 2003). Khat chewing 
(also pronounced “Takhzeen”) is a common deep-
rooted socio-cultural traditional habit among nations 
of African Horn and southwest of Arabia Peninsular. 
Such habit aims at attaining a state of euphoria and 
stimulation. 

 
Table 1. Criteria for Drug Abuse/Dependency 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
The habit involves picking tender leaves of Khat, 
inserting them into one side of the mouth, chewing 
them for a while and storing them in the same side of 
the mouth. Khat is a green leafy shrub that acts as a 
mild stimulant when chewed. The Khat tree grows 
abundantly in Yemen, where Khat is legal. It is 
commonly consumed by Yemeni expatriates in Saudi 
Arabia, being smuggled from Yemen. Many Saudis 
also visit Yemen with the purpose of consuming 
Khat. Yet, Khat is cultivated as well in the Saudi 
Arabian part of the Yemeni border (Jazan), where 
locals consider it as a part of their daily lives and 
culture. Hence, the authorities have been 
implementing a different approach for controlling the 
use of Khat based more on persuasion and 
information campaigns rather than prosecution 
(Council of The European Union 2011). Yemenis 
also use Khat for sociologic and anthropologic 
reasons described in detail in early works 
(Chaouachi, 2007). One of the major findings of 
these studies in the field of social sciences shows that 
the use of the mada’a is a chief element of the ritual 
Khat parties that take place during the long 
afternoons in Yemen. 

Cigarette smoking is powerfully addictive, 
and caused 100 million deaths in the 20th century. In 
the 21st century, if smoking trends persist as 
expected, one billion people will die from smoking 
tobacco (Royal College Physicians 2007).The World 
Health Organisation Study Group on Tobacco 
Product Regulation (TobReg) has issued in 2005 an

 
 
 

 

 

 

 

 

 

 

 

 

 

 
"Advisory Note" entitled: "Waterpipe Tobacco 
Smoking: Health Effects, Research Needs and 

Recommended Actions by Regulators". "Waterpipe" 
smoking is now considered a global public health 
threat and the corresponding artefact is actually 
known in the world under three main terms: hookah, 
narghile and shisha (Chaouachi 2006). Figure 2 
illustrates a cross-sectional view of a water-pipe 
device. 

Fenethylline, commonly known by the 
trademark name ‘captagon’, is one of the most 
popular drugs of abuse among the young affluent 
communities of the Middle East (Mahmoud, 2005). 
The most common drugs in Saudi Arabia are hashish 
and amphetamines. Hashish comes mainly from 
Afghanistan, Pakistan, UAE and Yemen. The 
amphetamines are mostly produced in Turkey, Syria 
and Jordan and usually come in the form of Captagon 
pills. Captagon was the brand name of fenethylline, a 
synthetic stimulant used as a milder alternative to 
amphetamines before being banned in 1986 (Council 
of The European Union 2011). Captagon is very 
common among students, especially before exams, 
because it is considered to enhance performance. For 
the same reason it is used by people employed in 
strenuous jobs, such as drivers, workers, etc. 
Captagon, being a member of the Amphetamine 
family, is trafficked into Turkey from eastern 
European countries; and shipped to Middle East and 
Arabic countries transiting Turkey. Captagon is not 
widely used in Turkey (TMCDDA 2008). 

The main literature searches for this review 
were conducted during December 2011 using a 
number of search terms and bibliographic data 
sources including PubMed, Medical Database, 
sciencedirect.com, Taylor & Francis, Wiley-Online 
Library and published technical reports. In drawing 
together the evidence for this review we aimed to: 

i. understand the nature and extent of the 
problem for the selected addictive 
substances. 

ii. extract lessons from previous studies.  

Primary criteria 
� Highly controlled or compulsive use 
� Psychoactive effects 
� Drug-reinforced behaviour 

Additional criteria 
� Addictive behaviour often involves: 
o Stereotypic patterns of use 
o Use despite harmful effects 
o Relapse following abstinence 
o Recurrent drug cravings 

Dependence-producing drugs often produce: 
� Tolerance 
� Physical dependence 
� Pleasant (euphoriant) effects 

Source: US Department of Health and Human  
services 1988 

Figure 1. Abundle of Khat 
(Catha edulis) (after Al-

Motarreb et al 2010) 
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iii. identify areas for future research studies 
with much emphasis on psychosis and 
neuropsychological effects of nicotine, 
amphetamine and amphetamine-type 
stimulants (ATS) on human health. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Prevalence 

Khat is a psychostimulant plant used by over 
10 million people daily, mainly in eastern Africa and 
the Middle East particularly southern of the Arab 
Peninsula where leaves of the Khat bush are widely 
used as a stimulant (Rashad et al 2011; Al-Motarreb 
et al 2010; Lukandu et al 2008a; Date 2004; 
Brenneisen et al 1990). The major cultivation and 
production areas of Khat are in Ethiopia, particularly 
in Harar district, and in Yemen (Al-Hebshi and 
Skaug 2005). Global seizures of Khat were estimated 
at 106.9, 97.5 and 101.4 tons in 2004, 2005 and 2006, 

respectively (Griffiths et al 2010). The habit of 
chewing Khat has prevailed for centuries among 
populations in the regions where it is grown, and its 
use is gradually spreading to other parts of the world 
including Europe (Table 2; Figure 3) and North 
America due to global migration (Griffiths et al 2010; 
Lamina 2010; El-Wajeh and Thornhill 2009; 
Lukandu et al 2009; Al-Hebshi and Skaug 2005; 
Mion, et al 1998).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Among other addictive substances, tobacco 

use, especially in form of cigarette smoking, remains 
highly prevalent all over the world (Royal College 
Physicians 2007; United Nations 2005). The 
literature nowadays reports that the use or misuse of 
addictive substances, such as cigarettes, and Khat is

 
Table 2. Prevalence estimates of Khat chewing among nationals and communities of Khat producing States 

Author, year, 
State of study 

Study Design 
Male 

# 
Female 

# 
Sample 

Size 
Data 

Collection 
Age 

(years) 
Prevalence (%) 

Overall Male Female 
Elmi (1983), 
Somalia 

Hargesia and Mogadishu towns 
and neighborhoods 

4526 2959 7485 
Face to Face 

interview 
16-78 59 - - 

Mwenesi (1996), 
Kenya 

22 districts - - 2301 -ditto- 6-90 4.1 - - 

Selassie and 
Gebre (1996), 
Ethiopia 

24 Towns  - - 3200 -ditto- >15 30.5 - - 

Alem et al 
(1999), Ethiopia 

Rural community households 
Butijira 

4397 6071 10468 -ditto- 15+ 50 70 35 

Belew et al 
(2000), Ethiopia 

Rural and urban households 626 402 1028 -ditto- >15 31.7 40 18.2 

Ayana et al 
(2002), Ethiopia 

Jimma Town 519 481 1000 -ditto- >16 30.6 61.13 23.9 

Gelaw and Haile-
Amlak (2004), 
Eithiopia 

Population of technical staff of 
Jimma hospital and the academic 

staff of Jimma University 
330 142 442 -ditto- 18+ 30.75 27.25 3.5 

Numan (2004), 
Yemen 

3 urban and 3 rural areas 
households 

510 282 792 -ditto- 15-76 67.9 81.6 43.3 

World Bank 
(2004), Yemen 

7 governorates 2220 1807 4027 -ditto- 12+ 54.6 72 32.6 

 

Figure 3. Countries among EU Member States and Norway not 
specifically controlling Khat under drugs laws, and estimates of 
Khat seizures. (Modified after Griffiths et al 2010) 

Figure 2. Water-pipe cross-sectional view 
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Table 2. (Cont'd)  

Odenwald et al (2005), 
Somalia 

Hargesia  households 2449 2405 4854 
-

ditto- 
>12 10.2 - - 

Aden et al (2006), 
Kenya 

Inhibitants of Ijara District - - 50 
-

ditto- 
15-34 88 - - 

Khawaja et al (2007), 
Yemen 

Data from Yemen Demographic and 
Maternal and Health Survey 

- 7343 7343 
-

ditto- 
15-49 40.7 - 40.7 

Odenwald et al (2007), 
Somalia 

Military personnel of 7 regions  7238 886 8124 
-

ditto- 
Average 

37.3 
36.4 - - 

Tesfye et al (2008), 
Ethiopia 

Population of Addis Ababa 1648 2353 4001 
-

ditto- 
25-64 8.7 18.3 1.9 

Laswar &  Darwish 
(2009), Yemen 

Population of medical students of Aden 
University in Yemen 

100 - 100 
-

ditto- 
Average 

31.8 
90 90 - 

Getahun et al (2010), 
Eithiopia 

Population of villages of Butajira District in 
Ethiopia 

348 316 664 
-

ditto- 
35-65 50.3 53 47 

Rashad et al (2011), 
Saudi Arabia 

Population of college and secondary school 
students in Jazan region4 

4639 4326 8965 
-

ditto- 
15-25 21.4 37.70 3.60 

Reda et al (2012), 
Eithiopia 

Population of  high school students in Harar, 
eastern Ethiopia 

856 851 1707 
-

ditto- 
15-25 24.2 28.5 71.5 

 
increasingly prevalent worldwide among 

male and females from different backgrounds in the 
Khat-origin countries (Rashad et al 2011; Ageeli, 
2009; World Bank 2007; Tesfaye et al 2006; 
Schoenmaker et al 2005; Patel et al 2005; Gelaw and 
Haile-Amlak 2004; Rani  et al 2003; Kalil 2002; Tariq 
and Naseem 2000; Griffiths 1998). 

Today waterpipe tobacco smoking is alertly 
emerging worldwide specially the Arabian Peninsula, 
Turkey, India and Pakistan (Abdullah and Naseem 
2011; Attia et al 2010; Cobb et al 2010; Knishkowy 
and Amitai 2005).  Narghile smoke contains toxicant 
inhalation at even greater levels than with cigarette 
does (Eissenberg et al 2008). Water-pipe smoking 
recently has become the favorite form of tobacco use 
by youth globally specially the Eastern Mediterranean 
region (Akl et al. 2011; Sutfin et al 2011; Dar-Odeh et 
al 2010; Eissenberg et al 2008; WHO 2005). While 
very few national surveys have been conducted, the 
prevalence of waterpipe smoking appears to be 
alarmingly high among school students and university 
students in Middle Eastern countries and among 
groups of Middle Eastern descent in Western 
countries. There is growing evidence that smoking 
tobacco through a waterpipe by youth and young 
adults is on that smoking tobacco through a waterpipe 
by youth and young adults is on the rise worldwide 
(Maziak 2011; Roskin and Aveyard 2009; Eissenberg 
et al 2008; WHO 2005). Figures 4 and 5 illustrate the 
prevalence of waterpipe usage across the world 
corresponding to different age. 

Marijuana, heroin, morphine or cocaine are 
the substances which come to mind first when the use 
or illegal trade of narcotics or stimulatory substances 
are thought. However, there are also some other active 
drug components such as amphetamine-type stimulants 
(ATS) possess psychoactive effects, are known to be 
used outside of their medical prescriptions  (Asicioglu 
et al 2010). 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
Global seizures of amphetamine reached a 

record level of 23.7 tons in 2007, and essentially 
sustained this level in 2008, amounting to 22.9 tons. 
Amphetamine seizures remained concentrated in the 
Near and Middle East States and West and Central 
Europe (Table 3), which together accounted for 96 per 
cent of global seizures in 2008  in which Saudi Arabia 
is accounted for approximately 30% of all global

Figure 5. Waterpipe use among adult across 
 the world (Modified after Akl et al 2011) 

Figure 4. Waterpipe use among school students across the world 
(Modified after Akl et al 2011) 
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Table 3. Global and regional drug seizures and seizure trends, 2007-2009  

 
 
 

 

 

 

 

amphetamine seizures (Council of The European 
Union 2011). While drug seizures vary dramatically 
from year to year, clear increases in the amount of 
amphetamine seized began around 2000, with large 
increases reported in 2005. These increases are due, 
in large part, to interceptions of a fake 
pharmaceutical marketed as captagon (amphetamine) 
in the Near and Middle East which in turn, enhanced  
the ATS market to rejuvenate in these areas (Figure 
6). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Chemistry 

The chemistry of Khat is much dependent 
on climatological conditions. There are some 44 
different types of Khat plant cultivated in different 
geographic areas across Yemen (Lamina 2010; Al 
Motarreb 2002; Geisshusler and Brenneisen1987). 
  Among many different chemical compounds 
found within the manufactured cigarette, the main 
source of tobacco addiction is nicotine. Nicotine is a 
weak base with a pKa (index of ionic dissociation) of 
8.0 which means that at pH 8.0, 50% of nicotine is 
ionized and 50% is non-ionized. Nicotine absorption 

across biological membranes depends on its pH 
(Benowitz 1988; US Department of Health and 
Human services 1988). The pH of smoke from flue-
cured tobaccos found in most cigarettes is acidic (pH 
5.5 to 6.0). At this range of pH, the nicotine is almost 
completely ionized, which means that the nicotine is 
barely absorbed when the smoke is held in the 
mouth.16 However, when tobacco smoke reaches the 
lung, nicotine is rapidly absorbed because of the huge 
surface of the alveoli in the lung and the higher pH of 
the fluid in the lung (approximately 7.4) compared 
with the mouth (Benowitz 1999; US Department of 
Health and Human services 1988; Gori et al 1986).  

Amphetamines include ∆-amphetamine, L-
amphetamine, ephedrine, methamphetamine, 
methylphenidate, and pemoline. Another member of 
this group is cathinone, the active ingredient in 
freshly gathered leaves of the Khat shrub (Catha 
edulis), whose actions are very similar to that of 
amphetamine. On the other hand, synthetic 
cathinones abuse (i.e. cathinone-based drugs) is 
considered somehow a growing proportion of the 
new psychoactive substances identified in Europe 
which in turn may suggest its significant potential for 
future diffusion (WHO 2004; Jaffe 1990). 

There are many different compounds found 
in Khat including alkaloids, terpenoids, flavonoids, 
sterols, glycosides, tannins, amino acids, vitamins 
and minerals (Aiman 2009; El-Wajeh and Thornhill, 
2009; Cox and Rampes 2003; Mion et al 1998; Kalix 
et al 1990; WHO 2004). The phenylalkylamines and 
the cathedulins are the major alkaloids. The Khat 
phenylalkylamines comprise cathinone [S-(–)-
cathinone], and the two diastereoisomers cathine 
[1S,2S-(+)-norpseudoephedrine or (+)-
norpseudoephedrine] and norephedrine [1R,2S-(–)-
norephedrine]. These compounds are structurally 
related to amphetamine and noradrenaline (Coppola 
and Mondola 2012; ACMD 2010; EDCC 2006).  

  

Stimulant1 
2007 2008 Trend in NME 

NME2 

(Kg) 
Global 
(Kg) 

NME 
(Kg) 

Global 
(Kg) 

2007 - 2009 
(%) 

2007 - 2009 
(%) 

Amphetamine 15,065 23,750 14, 203 22,944 -6% * 

Methamphetamine 38 18,211 1,473 20,656 3775% Increased 

Non-defined 
Amphetamine 

233 1,802 57 3,829 -75% * 

Ecstasy 119 7,937 104 3,860 -12% Decreased 

Figure 6. Road map of amphetamine manufacturing and 
trafficking. (Modified after UNODC 2009) 

1Amphetamine-type stimulants are seized in various forms, including liquid and tablet form, and may be reported by mass, volume, number of 
tablets or other units. 
2NME: Near and middle east region 
*: Since data for 2009 were incomplete at the time of preparation of the present report, totals for 2009 are not presented in the table. The trend 
between 2008 and 2009 was assessed by comparing totals over 15 members of the NME states for which amphetamine-type stimulants' data 
were available for both 2008 and 2009, for 90 % or more of the total for 2008. 
Source: UNODC (2010) 
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3.1. Chemical formulae:  
Cathinone: C9H11NO  
Cathine and norephedrine: C9H13NO  
Relative molecular mass (M

r
):  

Cathinone: 149.2  
Cathine and norephedrine: 151.2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. General Pharmacology 

 Khat contains more than 40 alkaloids, 
glycosides, tannins, amino acids, vitamins and 
minerals. Most of the effect of chewing Khat is 
thought to come from two phenylalkylamines – 
cathinone and cathine – which are structurally related 
to amphetamine (Cox and Rampes 2003). The main 
psychoactive compounds in Khat leaves are cathine 
and cathinone, which are some 2- to 10-fold less 
active than amphetamine (Pennings et al 2008). The 
pleasure derived from Khat chewing is attributed to 
the euphoric actions of its content of (-)-S-cathinone, 
a sympathomimetic amine with properties described 
as similar to those of amphetamine (Kalix and 
Braenden 1985; Kalix 1988; Kalix 1992). Khat may 
severely influence the effectiveness of immune 
surveillance and anti-microbial capacity of PBMCs 
(Murdoch et al 2011). 
 

5. Toxicity  

 Several cigarette brands are marketed as less 
harmful products and are erroneously advertised as 
“addiction-free cigarettes.” Examples of such 
products are “clove cigarettes” and the “American

 
 
Spirit.” Smokers are being encouraged to switch to 
such products. Increasingly, these products are 
popular among young smokers, but may be as 
dangerous as regular cigarettes (Tobacco.org. 2011). 
Health professionals must be aware of such industry 
tactics to correctly inform smokers of the nicotine 
content in these cigarettes and the addictive 
properties of the products. For example, clove 
cigarettes manufactured in Indonesia are believed to 
be safer than regular cigarettes (Malson et al 2003). 
In fact this is not true because clove cigarettes are 
composed of a mixture of tobacco (60% to 80%) and 
ground clove buds (20% to 40%) and thus still 
possess certain amounts of nicotine. Some literature 
demonstrates that 28 smoke yields from standardized 
machine-smoking analysis indicated clove cigarette 
products delivered more nicotine, carbon monoxide 
(CO), and tar than conventional cigarettes 
(Tobacco.org. 2011; Malson et al 2003; Sohn et al 
2003). Nicotine acts presynaptically to facilitate the 
release of neurotransmitters such as acetylcholine, 
norepinephrine, dopamine, beta endorphin, and 
serotonin-causing behavioral arousal and sympathetic 
neural activation (Sohn et al 2003; Benowitz 1996; 
Benowitz 1992). Nicotine’s effect on these 
neurotransmitters, which can mimic the 
pharmacologic effects of many antidepressants, have 
been implicated as a major component in the 
reinforcing effects of cigarette smoking, and the 
subsequent development of nicotine addiction. The 
neurotransmitters released by nicotine and their 
associated behavioral effects are presented in Table 
4. 
 
Table 4. Effects of Neurotransmitters enhanced by 
nicotine  

Neurotransmitters Effect 

Dopamine 
- pressure 
- Appetite suppression 

Norepinephine 
- Arousal 
- Appetite suppression 

Acetylocholine 
- Arousal 
- Cognitive enhancement 

Vasopressin - memory improvement 

Serotonin 
- Mood modulation 
- Appetite  suppression 

Beta-Endorphin - Reduction of anxiety and tension 

 
 

 
Khat is genotoxic to cells within the oral 

mucosa, and several studies have suggested an 
association between Khat use and oral lesions like

Source: Benowtiz 1999 
 

Figure 7. Chemical structures of amphetamine, 
cathine and cathinone 
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hyperkeratosis and oral cancer (Lukandu et al 
2008b). Cathine and cathinone are responsible for the  
desired psychogenic (suppression of hunger, mind 
stimulation, euphoria) and sympathicomimetic effects 
(Mion et al 1998). Chronic toxicity of Khat is modest 
when used in low amounts, whereas at high levels, 
Khat use is associated with adverse effects, like 
hypertension, heart rhythm disorders, insomnia and 
loss of appetite. In addition, Khat users show a higher 
prevalence of cancers in the digestive tract (Coppola 
and Mondola. 2012; Al-Motarreb et al 2010; 
Pennings et al 2008). Khat is cytotoxic to peripheral 
blood mononuclear cells   in a dose- and time-
dependent manner and cell death was mediated by 
apoptosis (Murdoch et al 2011).  
 

6. Medical and Psychological Effects on Human  

   Performance 

 There is nowadays a handful of literature to 
suggest the harm impacts of addictive substances 
(Table 5) on different aspects of human health 
(Murdoch et al 2011; Köseoğlu et al 2006; Verdejo-
Garcia et al 2004; Baker et al 2003; Rogers and 
Robbins 2003; Tariq and Naseem 2000).  Khat use by 
untreated hypertensive patients who react strongly to 
vasoconstrictive effects can lead to hypertension and 
resulting cardiovascular complications (Mion et al 
1998; Hassan et al 2000; Tesfaye 2006; Ali 2007; 
Shatoor et al 2011). Due to its serve impacts on 
human life, tobacco researches have been expended 
to understand the health consequences of cigarette 
smoking, both to the smoker and to nearby 
nonsmokers (Reno et al 2011; Sharma and 
Vijayaraghavan 2008; Jha et al 2008; Royal College 
of Physicians 2007; Gupta et al 1997; Church and 
Pryor 1985). Harm ranking of the major psychoactive 
substance is presented in Figure 8. 
 

6.1. Cognitive and behavioral deficits   
 There is a possible complex connection 
between the impact of tobacco use and influence of 
amphetamine-like of Khat use. Despite both nicotine 
and amphetamine are dopamine agonists, there are 
noticeable differences in their influence on 
behavioral measures. Observational and single-case 
studies are the most available researches investigated 
cognitive and behavioral impacts associated with 
Khat chewing in human. Obviously Khat chronic 
chewing habit associated with various mental and 
cognitive problems (Ersche et al 2006; Ersche and 
Sahikian 2007; Odenwald 2007; Odenwald et al

  
 
2007; Balint et al 2009; Odenwald et al 2009). 
Amphetamine has been associated with performance 
improvement on cognitive processes e.g. attention 
and psychomotor functioning. In contrast, it appears  
to impair performance in other areas of cognitive 
functioning, particularly those requiring ability to 
sieving out irrelevant information and/or visual 
scanning (Hoffman and Al'bsi 2010; Silber et al 
2006). 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2. Oral consequences 
 The association between Khat chewing and 
cigarette or water-pipe smoking may increase the risk 
of epithelial dysplasia (Tesfaye 2006; Ali 2007). Oral 
diseases reportedly associated with Khat chewing 
include periodontitis, oral leukoplakia and oral cancer 
(Lukandu et al 2010; Rastam et al 2010; El-Wajeh 
and Thornhill 2009; Fasanmada and Newman 2007). 
In recent a study (Faleh et al., 2007) the association 
of Khat chewing with the occurrence of oral cancer, 
the frequency of oral cancer among whole body 
cancers and the patients' histories of tobacco 
consumption and Khat chewing were examined in 
Yemen. the high relative frequency of oral SCC may 
be related to the habits of chewing tobacco and Khat. 
The association between tobacco smoke and 

Figure 8. Rational scale to assess the harm of five drugs 
(Source: Nutt David et al 2007) 
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Table 5. Characteristics of the selected psychoactive stimulants  

 

 

 

periodontal diseases has been studied in a plethora of 
clinical and epidemiological investigations and many 
carcinogens such N-nitrosamines, aromatic amines, 
and polycyclic aromatic hydrocarbons are found in 
tobacco smoke (Smith et al 2000; Smith et al 1997; 
Bartsch et al 2000). However it has been estimated 
that smoking accounts for half of all periodontal 
diseases (Tomar and Asma 2000). Tobacco in its 
many forms is a risk factor for oral cancer, 
periodontal disease, gingival recession, coronal, and 
root caries and oral mucosal lesions (in the case of 
smokeless tobacco). 
 

6.3. Oral consequences 
The association between Khat chewing and 

cigarette or water-pipe smoking may increase the risk 
of epithelial dysplasia (Tesfaye 2006; Ali 2007). Oral 
diseases reportedly associated with Khat chewing 
include periodontitis, oral leukoplakia and oral cancer 
(Lukandu et al 2010; Rastam et al 2010; El-Wajeh 
and Thornhill 2009; Fasanmada and Newman 2007). 
In recent a study (Faleh et al 2007) the association of 
Khat chewing with the occurrence of oral cancer, the 
frequency of oral cancer among whole body cancers 
and the patients' histories of tobacco consumption 
and Khat chewing were examined in Yemen. the high 
relative frequency of oral SCC may be related to the 
habits of chewing tobacco and Khat. The association 
between tobacco smoke and periodontal diseases has 
been studied in a plethora of clinical and 
epidemiological investigations and many carcinogens 
such N-nitrosamines, aromatic amines, and 
polycyclic aromatic hydrocarbons are found in

  
tobacco smoke (Smith et al 2000; Smith et al 1997; 
Bartsch et al 2000). However it has been estimated 
that smoking accounts for half of all periodontal 
diseases (Tomar and Asma 2000).  

Tobacco in its many forms is a risk factor 
for oral cancer, periodontal disease, gingival 
recession, coronal, and root caries and oral mucosal 
lesions (in the case of smokeless tobacco). Moreover,  
tobacco adversely affects healing after periodontal 
treatment (Reno et al 2011; Tariq and Naseem, 
2000). While cigarette smoking is recognized as an 
important risk factor in human oral cancers (Reno et 
al 2011; Royal College of Physicians 2007; Sohn et 
al 2003;  Tariq and Naseem 2000; Carl et al 1995),  
the effect of water pipe smoking (WPS) on these 
cancers is not known (Khan and Malhotra 2011; 
Rastam et al 2010). It is possible that the co-
morbidity of Khat and tobacco use poses higher risk 
than use of Khat alone on emotion regulation and 
cognitive functions. 

Most of previous researches  focused on the 
effects of addictive behaviors related to the co-
morbidity of tobacco and other psychoactive 
substances use e.g. alcohol (John et al 2003; Hurt and 
Patten, 2003) and  marijuana use (Humfleet and 
Haas, 2004; Lai et al 2000; Burns et al 2000). 
Substance abuse behavior can be perceptively 
addressed in emergency departments via screening 
and delivery of brief intervention.Nonetheless, level 
of patients’ readiness to change is not taken into 
account, and then such substance abuse interventions 
may not be efficient (Fraustoand Bazargan-Hejazi 
2009). Cigarette, waterpipe, Khat and amphetamine 

Stimulant 
Primary Mechanism 

Action 
Behavioral Effect Tolerance Withdrawal Prolonged use Effects 

N
icotine 

- Nicotinic cholinergic  
  receptor agonist.  
- Increases sodium  
  inflow through the  
  channels, 
- Causing depolarization 

- Arousal, 
- Increased attention,  
  concentration and  
  memory 
- Decreased anxiety  
  and appetite. 
- Stimulant-like  
   effects 

- Tolerance develops 
  through metabolic  
  factors, as well as 
  receptor changes. 

- Irritability, hostility,  
  anxiety, dysphoria,  
  depressed mood,  
  decreased heart 
  rate, increased 
  appetite.  
 

- Health effects due  
  to smoking well-  
  documented. 
- Difficult to dissociate 
  effects of nicotine  
  from other tobacco  
  components.  

A
m

phetam
ines 

- Increased release of  
  dopamine from nerve  
  terminals via dopamine   
  transporter.  
- Not dependent upon  
  action potentials. 
- Inhibits monoamine  
  oxidase (MAO) 

- Increased alertness  
  arousal, energy,  
  motor activity,   
 speech, self-  
 confidence,  
  concentration,  
  feelings of well- 
   being   
- Decreased hunger. 
- Increased heart rate. 
- Increased  
  respiration,  
  euphoria 

- Develops rapidly  
  to behavioral and  
  physiological  
  effects 

- Fatigue 
- Increased appetite, 
  irritability, emotional  
  depression anxiety 

- Sleep disturbances 
- Anxiety 
- Decreased appetite 
- Increased blood  
  pressure. 
- Decreased brain    
  dopamine, precursors,  
  metabolites and  
  receptors  
 

Source: WHO 2004  
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are psychoactive stimulants with the capacity to alter 
mood, cognition and behavior. Literature shows that 
students and workers like long distance drivers chew 
Khat to get the stimulant effect that improves 
performance, keeping them alert and increasing work 
capacity (Halbach 1972; Kalix and Braenden 1985; 
Zein 1988; Toennes et al 2003; Al-Habori 2005). 
Khat chewing associated with various 
neurobehavioral impairments such as anorexia, weak 
stream of micturition, post-chewing urethral 
discharge and insomnia (delayed bedtime), which  in 
turn result in late wake-up the following day, besides 
low work performance (Nageeb et al 2002;  Tesfaye 
et al 2006). These effects are believed to be caused 
by the central and peripheral actions of cathinone and 
cathine in the Khat leaves (Smith-Simone et al. 
2008). While psycho-social indicators of cigarette 
smoking (i.e. socio-demographic level, risk 
assessment, social norms, and pluralistic ignorance) 
were considered essential determinants of 
understanding smoking behavior, mainly among 
youth (DHHS 1994; Flay et al 1999; Tariq and 
Naseem 2000; Kobus 2003; Tyas and Pederson 
1998), surprisingly, a few researches have 
investigated these factors in young adults, 
particularly those that are using alternative forms of 
tobacco such as waterpipe (Attia et al 2010; 
Eissenberg et al 2008; Smith 2006; Smith-Simone et 
al 2008). Nicotine is a potent and powerful agonist of 
several subpopulations of nicotinic receptors of the 
cholinergic nervous system and depends on 
dopamine for the behavioral effects that are most 
relevant for its reinforcing properties. This is likely to 
be the basis of the addictively-producing ability of 
tobacco. However, other neuronal systems related to 
substance dependence, such as opioid, glutamate, 
serotonin and glucocorticoid systems may also be 
modulated by nicotine and may be of importance to 
specific aspects of substance dependence (Dani and 
De Biasi 2001; Kenny and Markou 2001; Malin 
2001). Nicotine results in some dose-related psycho-
active effects in humans that are similar to those of 
addictive substances, and it elevates scores on 
comparatively standardized tests for liking and 
euphoria that are depended upon by WHO for 
evaluating addiction potential (Henningfield et al 
1996; Vidal 1996; Paterson and Nordberg 2000; 
WHO 2004).  
 Dependence to some psychoactive drugs 
such as methamphetamine causes slow performance 
in executive functions related to frontal lobe (Han et 
al 2008) and weakened performance on the tests 
associated with ability of information manipulation, 
abstract thinking and perceptual speed (Simon et al 
2002). Patients are considered comorbid whenever 
reported any use of any synthetic substances 

including cocaine, opiates (illicit or illicitly 
obtained), marijuana, or (meth)amphetamine in the 
30 days prior to admission or if their examined urine-
positive for one of these synthetic drugs at admission. 
Major psychiatric diagnoses associated with 
(meth)amphetamine includes major depression, 
bipolar, other mood, schizoaffective, schizophrenia 
(Magura et al 2009). Galloway et al (2008) 
hypothesize that subsequent methamphetamine use 
will decrease only when interventions relatively 
reduce the associated craving. Cognitive-behavioral 
therapy has a capable efficaciousness in elevating 
patients’ confidence to resist craving to 
methamphetamine misuse (Hekmat et al 2011; Yen et 
al 2004).  
 
7. Lessons Learned  

In order to design effective substance abuse 
control policy, it is essential to understand the abuse 
prevalence and its associated risk predictors. In the 
majority of cases, people use psychoactive substances 
because they expect to benefit from their use, 
whether through the experience of pleasure or the 
avoidance of pain. Reviewed literature has covered 
wide range of research topics associated mainly with 
neuro-cognitive deficit of chronic users of 
psychoactive substances including amphetamines and 
methamphetamines.  

Careful screening of previous research 
studies addressed various addictive substances 
indicates an alarmingly increasing prevalence of 
nicotine addiction in the form waterpipe smoking in 
Arabic Peninsular and among Arab communities 
across the world. Despite the lethal ailments 
associated to waterpipe (shisha) smoking, a little 
attention been paid to address its disastrous 
consequences. This underestimation to the health 
risks of shisha smoking attributed mainly to the 
common misconceptions developed by users who 
considered shisha smoking to be less deleterious to 
human health than cigarettes. Reviewed literature 
indicates that waterpipe tobacco smoking involves 
toxicant inhalation at even greater levels than with 
cigarette smoking, nonetheless is notably increasing 
in prevalence which represents a growing public 
health issue. Due to lack or absence of public health 
awareness, youth particularly in Arabic countries and 
among Arab communities worldwide, have fallen 
back on shallow experiences to form views that 
waterpipe smoking is less harmful than other forms 
of smoking and it currently becomes much more 
common and acceptable in students communities 
than other forms of addictive substances. This 
situation is even made worse by the fact that Near- 
and Middle-east regions account for > 90% of global 
amphetamine seizures in which Saudi Arabia alone 
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accounts for approximately 30% of all global 
amphetamine seizures. In bringing all these issues 
together, a roadmap is drawn for future substance 
abuse research studies pertaining to psychosis and 
neuropsychological effects of nicotine, amphetamine 
and amphetamine-type stimulants (ATS) and 
psychiatric comorbidity on, emphatically, Arab 
populations worldwide. 

A vast body of evidence has proved that 
there is an adverse impairment in memory 
remarkably associated with chronic amphetamine and 
methamphetamine abuse. Pharmacologically, there is 
some correspondence between the active constituents 
(e.g. cathinone and cathine) of Khat and 
amphetamines; future studies therefore, should also 
vigilantly pay attention to examining the cognitive 
functioning (with much emphasis on the domains of 
learning, memory, and executive functions) in 
chronic Khat users and abstinent Khat users. In light 
of some common psychoactive  characteristics of the 
reviewed substances, effects of addictive pleasurable 
combination of these psychoactive substances should 
be taken in account when extracting hypotheses for 
future studies tackling the neurobehavioral effects of 
Khat. 

Care should be taken in future research 
studies dealing with psychoactive substances to 
account for the co-morbidity or polystimulant use 
factor. Furthermore, more attention should be given 
to the perplexed factors of inadequate sample size 
and distribution as well as inappropriate variables of 
inclusion/exclusion criteria.  
 Knowledge gained from this literature 
should lead to greater understanding on the timing, 
duration, and extent to which specific risk and 
protective factors influence the outcomes of 
psychoactive substance use. In turn, findings from 
these studies bring to light the scientific need for 
future substance abuse studies pertaining to  
treatment and prevention. 
 Health decision-makers together with 
healthcare providers, campus supervisors, health 
instructors, religious guiders and educators, need not 
only to pay attention to conventional forms of 
tobacco smoking such as cigars but also to 
rejuvenated technique of tobacco smoking such as 
waterpipe in order to establish more informed 
prevention, treatment, and policy strategies for 
tobacco control. 
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Construction and Characterization of a Bacterial Artificial Chromosome Library from the Huoyan Goose 
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Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China 
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Abstract: Huoyan goose is a famous Chinese local breed for its egg productivity. In this study, a bacterial artificial 
chromosome library of the Huoyan goose was successfully established using the Hind III site of the vector 
pBeloBAC11, comprising of 115, 200 clones arrayed in 543, 384 well microplates , with an average insert size of 
102 kb and the content of the library was 11.4 genome equivalents, which yielded a theoretical probability of 
99.93% for isolating a particular DNA sequence. BAC clones of the library were stable in the bacterial host for at 
least 100 passages.   
[Hu PF, Li XC, Chen XW, Guan WJ, Ma YH. Construction and Characterization of a Bacterial Artificial 
Chromosome Library from the Huoyan Goose. Life Sci J 2012;9(4):2309-2312] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 340 

Keywords: Bacterial artificial chromosome library; Huoyan goose; genomic DNA 

1. Introduction
Bacterial artificial chromosome (BAC) was 

one of the favorite vectors for cloning genomic DNA 
due to its large capacity, high clone stability and low 
DNA chimerism (Shizuya, 1992), bacterial artificial 
chromosome library, which could be also used in the 
study of comparative genomics (Jung, 2006), map 
position cloning (Quiniou, 2007), physical mapping 
(Tao, 2001; Zhebentyayeva, 2008) and large-scale 
genome sequencing, Furthermore, single 
chromosome segregation technique has made the 
construction of specific chromosome become true 
(Gingrich, 1996).  

The Huoyan goose was listed as one of the 
78 nationally protected domestic animals by the 
Chinese government in the year of 2000. It was used 
for both meat and egg production, and was celebrated 
for its egg productivity during the winter. It has a 
genome size of approximate 1200 Mb/C. The 
establishment and characterization of Chinese 
Huoyan goose BAC library , our aim is not only to 
preserve this nationally protected breed resource at 
genomic level, but also supply valuable materials for 
positional cloning or genomic sequencing studies. 
Moreover, following the completion of whole 
genome sequencing of human and several model 
species, there was an ever-increasing demand for 
BAC libraries from species that were phylogenetic 
and/or biomedical importance.   

2. Material and Methods
The Wing vein blood cells of Huoyan goose 

were embedded in agarose microbeads to prepare 
high molecular weight (HMW) genomic DNA 
(Ouyang, 2010). Quality of the prepared DNA was 
evaluated by pulse field gel electrophoresis (PFGE). 

Ⅲ, EcoR I and
Genomic DNA was partially digested by 

three restriction enzymes Hind 
BamH Ⅰto determine the optimal partial digestion 
condition. The number of restriction enzyme units 
ranged from 15 to 70 units. Partially digested 
genomic DNA was subjected to size selection by two 
rounds of PFGE. 

Size-selected genomic DNA was ligated to 
30 ng prepared pBeloBAC11 in a molar ratio of 5:1. 
Ligation product was used to transform 20 μl E. coli 
Electro MAX DH10BTM cell suspension (Invitrogen) 
by electroporation. White colonies were picked with 
a Genetix robot (Genetix, New Milton, UK) in 384-
well plates (Corning) containing LB freezing medium 
and incubated overnight at 37℃. The whole library
was stored at −80°C. 

Each of 400 randomly selected clones was 
incubated overnight in LB medium followed by an 
alkaline lysis procedure. The DNA pellet was 
dissolved in 50 μl TE and digested with 0.2 U Not I 
(New England Biolabs), followed by PFGE and 
photographed. 

Clones were randomly picked from the 
library and incubated, primary cultures were 
considered as generation 0, Then the cultures were 
diluted 106 fold in 25 ml LB and incubated overnight. 
The process was repeated for 5 consecutive days, 
representing 100 generations. Samples were taken for 
analysis by Hind III digestion. 

3. Results
An important aspect in large insert library 

construction is to gain HMW genomic DNA. Pulsed-
field gel electrophoresis showed that the Huoyan 
goose genomic DNA was not degraded during 
preparation (Figure 1a).  
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Figure 1. The preparation of HMW DNA from 
Huoyan goose detected by PFGE 
a, HMW genomic DNA, lanes 1-3 were DNA 
samples; b, PFGE result of recovered fragment by 
first recovery after partial digested genomic DNA; c, 
Sencond recovery after partial digested genomic 
DNA. M was Lambda Ladder PFG Marker. 

 
 
It was necessary to determine the optimal 

conditions to generate the maximum concentration of 
DNA within the desired size range (Nilmalgoda, 
2003). In this study, HMW genomic DNA was 
optimally digested with Hind III spreaded at 100-500 
kb, then they were excised from the gel slices, the 
piece was cut into three pieces with sizes 100-200 kb, 
200-300 kb and 300-500 kb, they were subjected to a 
second PFGE, excised, recovered, and dialyzed 
(Figure 1 b and c).  

The recovered HMW DNA was quantified 
with λDNA as control and its concentration was 
larger than 6.25 ng/μl. Desalting of the ligation 
reactions before transformation was found to improve 
transformation frequency two-fold, and thus was used 
frequently. In this study, 10% PEG8000 was used for 
concentration and we also got higher transformation 
efficiency (Osoegawa, 1998). The ligation solution 
should be used as soon as possible, or the large 
fragment DNA would degrade and aggregate. 

Partially digested DNA was ligated to vector 
DNA, 9 ligations and 89 transformations were 
performed to complete the construction of the 
Huoyan goose BAC library. In total, 115, 200 clones 
were picked, deposited in 543 384-well microplates 
and stored at -80℃. 

The percentage of non-insert clones was 
0.8% among the 400 selected clones. Inserts varied 
from 48 to 150 kb with an average size of 102kb, 
corresponding to 11.4 genome equivalents, yielding a 
probability of 99.93% of isolating a particular DNA 
sequence. 

The stability of the BAC library was 
analyzed by continuously incubating 5 random clones 
for 5 days. The result demonstrated that the 
restriction patterns of the 5 days were identical and 
the clones of the library were stable in the bacterial 
host for at least 100 generations (Figure 2). 

 
 

 
Figure 2. The stability detection of BAC library. 
M:1kb Marker; A1, A2, B1, B2, C1, C2, D1, D2, E1, 
E2 was digested by Hind Ⅲ. 
 
 
4. Discussions  

An important aspect in large insert library 
construction is to gain HMW genomic DNA. During 
the preliminary preparation of goose mega-base-size 
DNA, a series of varied restriction digestions were 
performed using three restriction enzymes Hind Ⅲ, 
EcoR Ⅰ and BamH Ⅰ . This was necessary to 
determine the optimal conditions to generate the 
maximum concentration of DNA within the desired 
size range (100-500 kb). In this study, high molecular 
weight genomic DNA (HMW) DNA was partially 
digested by three restrictive enzymes Hind Ⅲ, EcoR
Ⅰand BamHⅠ. The results showed that HMW DNA 
was optimally digested with Hind III spreaded at 
100-500 kb, so Hind III was the best. The gradient 
digestion showed that 40 U/μl Hind III was suitable. 

Frijters used two enzymes in constructing a 
Lettuce BAC library to reduce chances of cloning 
bias owing to non-uniform distribution of restriction 
sites (Frijters, 1997). Similarly, Nilmalgoda 
constructed a hexaploid wheat library using the 
enzymes Hind III and BamH I (Nilmalgoda, 2003). 
Size distributions of randomly selected Hind III and 
BamH I clones were illustrated. Although the average 
insert size of the BamH I clones was slightly smaller 
than that of the Hind III clones, there had no 
significant difference. In our experiments, it showed 
that Hind Ⅲ was the best for preparation of goose 
mega-base-size DNA. The most critical factor in 
achieving appropriate digestion was time which 
should not extend the digestion time longer than 40 
min. 
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Pulsed-field gel electrophoresis was carried 
out using a double size selection strategy (Woo et al., 
1994) in order to fractionate the goose HMW DNA. 
Previously studies have shown that two rounds of 
size selection eliminated small DNA fragments co-
migrating with the selected range in the first pulsed-
field fractionation (Cai, 1995). This strategy resulted 
in an increase in insert sizes and a more adqulis insert 
size distribution. However, the second sizes election 
obviously decreased the ligation and transformation 
efficiency (Wang, 2001). Similar losses after 
repeated size selection were also reported by Choi 
(Choi, 2000) and Nilmalgoda (Nilmalgoda, 2003). 
Nevertheless, O’Sullivan reported that single-step 
size selection was used to construct BAC library with 
good results (O’Sullivan, 2001). In our experiments, 
we have observed the insert size loss also, and 
insufficient DNA was obtained after the second 
pulsed-field fractionation to allow efficient ligation. 
Therefore, one-round purified DNA fragments were 
used to construct 80% of the Huoyan goose library, 
and double size selection procedure was used to 
remove the small DNA fragments usually trapped in 
the coils of the HMW DNAs. 

The general parameters for assessing the 
quality of large insert libraries are the average insert 
size, the stability and integrity of inserts, the level of 
contamination by organelle DNA, the genome 
representation, and the potential of the library to 
provide a clone of interest (Moullet, 1999). In our 
study, the average insert size of the Huoyan Goose 
library was estimated as 102kb, which was a 
promising quality for the use of this library in large-
scale sequencing and gene-screening projects. Size of 
insertion element in libraries varies with different 
investigation purposes. For large scale sequencing, 
the larger the insert size is, the better. If we want to 
clone a modicus gene, smaller insert size is enough. 
Likewise, the content of the libraries differs for 
different study purposes. When used for gene cloning 
and sequencing, higher genomic coverage was 
required (Zhang, 2000). 

The BAC library we constructed from a 
female Huoyan goose consisted 115, 200 clones with 
an average insert size of 102 kb. Excluding the 0.6％ 
empty clones, the coverage of this library was 11.4 
genome equivalents. It was as demonstrated that the 
Huoyan goose genetic materials could be conserved 
by constructing and storing their BAC libraries at -
80℃ for a long term storage. 
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Abstract:  The purpose of this paper is to investigate the effects of corporate social responsibility (CSR) on firm 
performance. Data were collected via a questionnaire survey of star-rated hotels in Iran and a total of 100 valid 
responses were received. The hypothesis was tested by employing structural equation modelling with a maximum 
likelihood estimation option. It was found that CSR could enhance performance. This paper is one of the first to 
examine the effects of CSR on business performance. The empirical evidence from Iran adds to the existing 
literature on the respective importance of CSR. The main limitations include the use of cross-sectional data, the 
subjective measurement of performance and the uniqueness of the research setting (Iran). 
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1. Introduction 

In today’s changing business world, companies 
cannot be measured on profits alone. The external 
environment can play a major role in the perceived 
value and success of an organization. Managers 
should be concerned about social responsibilities, 
since it gives the company a right to exist based on 
their responsiveness to the external environment. 
Several outside stakeholders may influence the 
development of an organization’s mission and goals. 
The modern era of corporate social responsibility 
(CSR) started from 1953 with Bowen’s publication 
(Bowen, 2003), “Social Responsibilities of 
Businessman,” according to Carroll (1979). Such CSR 
issues carried to tourism as a form of sustainability 
and have been investigated in the literature for the 
past several decades (Holden, 2000). In recent years, 
the significance of CSR for tourismrelated industries 
has further increased (Kang, Lee, & Huh, 2010). 

Corporate social responsibility is an important 
issue in contemporary international debates. In the 
past two decades, CSR appears to have become more 
ubiquitous and perceived as being relevant to 
corporations all over the world (Aras and Crowther, 
2008). Moreover the link between CSR and business 
performance has become largely unquestioned. There 
have been various studies undertaken to investigate 
this important issue. Consequently much of the 
previous research regarding CSR deals with this issue 
and with the problems in the development of 
standards for managing and reporting such 
indeterminate activity. CSR is problematic as it is 
often perceived that there is a dichotomy between 
CSR activity and financial performance with one 

being deleterious to the other and corporations having 
an imperative to pursue shareholder value. According 
to Morrisons (2005), a leading British supermarket 
chain, CSR is “about understanding and managing the 
relationship between our trading operations and the 
economy, environment and communities within which 
we operate”. Morrisons claim that its CSR focus is on 
“managing the social, ethical and environmental 
issues that are material to our commercial 
performance, through a programme of continuous 
improvement”. Corporate social responsibility (CSR) 
is one of the roles performed by the business world. 
This program is also aimed at encouraging business 
entities to run their activities ethically, minimizing 
bad effects on communities and the environment so 
that, ultimately, they can continue to carry on gaining 
economic benefit as their objective (Lesmana, 2007). 

Corporate social responsibility has witnessed an 
ongoing debate not only among management theorists 
but also among industry practitioners. Sloan (1964) 
argues that “the strategic aim of a business is to earn a 
return on capital, and if in any particular case the 
return in the long run is not satisfactory, then the 
deficiency should be corrected or the activity 
abandoned for a more favourable one”. Friedman 
(1962) also asserted that “the business of business is 
business and the only social responsibility is to 
increase profit”. CSR can also be interpreted from the 
legitimacy perspective as firms’ engage in socially 
responsible activities in an attempt to gain, improve or 
maintain legitimacy (Moir, 2001). Many studies have 
described the performance of socially responsible 
investments, with somewhat different results. Orlitzky 
et al. (2003) performed a meta-analysis of 52 studies 
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in search for the relationship between corporate social 
performance and corporate financial performance. The 
results confirm that socially responsible investing 
pays off. The relationship is strongest for the social 
dimension within corporate social performance. When 
isolating the environmental responsibility we come to 
the same conclusion but to a lesser extent. The key 
factor that initiates CSR is stakeholders’ expectations 
that an investment decision should generate not only 
financial profit, but should also take into account the 
social and environmental aspect so that community 
welfare can be improved ( Commission of the 
European Communities, 2001; both cited in Malovics 
et al., 2007). Some definitions state that CSR is the 
ethical, responsible and integrated business 
implementation applied to all operations (McWilliams 
and Siegel, 2001, cited in Wan-Jan, 2006; Business 
for Social Responsibility, 2003; cited in Jamali, 2006). 
Presently, however, the ideal definition if CSR is 
given by The World Business Council for Sustainable 
Development (2001): a business commitment that 
contributes to sustainable economic development 
through team work with employees and their 
representatives, their families, and local and public 
communities, to improve the quality of life by means 
of beneficial ways both for the business itself and for 
development (Jamali, 2006). Senior management 
faces a wide range of demands for Corporate Social 
Responsibility actions from different segments of 
society. Issues surrounding environmental quality, 
employee rights, community development, and 
diversity management all make claims on the attention 
of the contemporary business manager. In its broadest 
sense, CSR refers to “the firm’s consideration of, and 
response to, issues beyond the narrow economic, 
technical, and legal requirements of the firm… (to) 
accomplish social benefits along with the traditional 
economic gains which the firms seeks. 
2. Research background and hypothesis 
2.1 Corporate social responsibility 

CSR is defined as a “voluntary corporate 
commitment to exceed the explicit and implicit 
obligations imposed on acompany by society’s 
expectations of conventional corporate behavior” 
(Falck & Heblich, 2007). For corporations, the 
adoption of CSR strategies can enhance their 
relationships with multiple stakeholders. Therefore, it 
is necessary to communicate CSR activities and use 
effective relationship management to satisfy 
stakeholders’ expectations and achieve the expected 
goals of CSR initiatives (Clarke, 2000; Podnar, 2008). 
CSR has been defined as the duty of the organisation 
to respect individuals’ rights and promote human 
welfare in its operations (Manakkalathil and Rudolf, 
1995; Oppewal et al., 2006). Carroll and Buchholz 
(2000) stated that CSR encompasses the economic, 

legal, ethical, and philanthropic expectations placed 
on organisations by society at a given point in time. 
CSR is a complex and diverse term representing 
business standards focusing on the long-term nature of 
business itself and increasing value for shareholders. 
Corporate social responsibility is not just an abstract 
concept but a business standard that we follow in our 
everyday activities. The observance of CSR principles 
is a prerogative for all company employees and not 
only for top management. This particular style of 
working gratifies and benefits all parties – the 
government, employees and their family members, 
consumers, local communities and shareholders. CSR 
refers to a company’s voluntary activities “that appear 
to further some social good, beyond the interests of 
the firm and that which is required by law” 
(McWilliams & Siegel, 2001). Examples include the 
adoption of advanced human resource management 
programs, the reduction of environmentally hazardous 
substances, philanthropic activities, the production of 
products integrating social attributes, and support for 
local businesses (McWilliams & Siegel, 2001).  

Corporate social responsibility means at a basic 
level – that ‘‘corporate activity should be motivated in 
part by a concern for the welfare of some non-owners, 
and by an underlying commitment to basic principles 
such as integrity, fairness and respect for persons’’ 
(Donaldson, 2005). In a general sense, social 
responsibility is management’s acceptance of the 
obligation to consider profit, consumer satisfaction, 
and societal well-being of equal value in evaluating 
the firm’s performance. It is the recognition that 
business must be concerned with the qualitative 
dimensions of consumer, employee, and societal 
benefits, as well as the quantitative measures of sales 
and profits, by which business performance is 
traditionally measured. Businesses may exercise 
social responsibility because such behavior is required 
by law, because it enhances the company’s image, or 
because management believes it is the ethical course 
of action (Kurtz and Boone, 2008). CSR calls for 
corporations to take their social responsibilities as 
seriously as they pursue their economic objectives, 
and this applies to air transportation industries as to 
any other. There are four components in CSR; 
economic, legal, ethical and philanthropic 
responsibilities and these can be viewed as a process 
by which managers identify and accommodate the 
interests of those affected by their organization’s 
actions. Isolating the appropriate CSR programs is 
difficult because there are multiple factors, such as 
program risk, corporate goals and limited CSR 
resources, at play. Corporate social responsibility is a 
form of management defined by the ethical and 
transparent relationship between a company and all 
the groups with which it relates, by the establishment 
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of corporate goals compatible with the sustainable 
development of society, preserving its environmental 
and cultural resources for the future generations, 
respecting diversity, and promoting the reduction of 
social inequality. 
2.2 organizational Performance 

Performance can be viewed in many aspects and 
connotations depend on the application. Derek, 
Torrington and Laura (1995) attributed performance 
as bottom line profit, doing better than competitors, 
maximum organization effectiveness and achieving 
specific organization objectives. In fact, Laitinen 
(2002) defined performance as the ability of an object 
to produce results in a dimension determined a priori, 
in relations to a target. OP is an indicator which 
measures how well an enterprise achieves their 
objectives (Hamon, 2003). Ho (2008) defined OP in 
terms of how well an organization accomplishes its 
objectives. Schermerhorn et al. (2002) point out that 
performance refers to the quality and quantity of 
individual or group work achievement. Delaney and 
Huselid (1996) suggest two ways to assess OP and 
market performance. 
2.3 Corporate social responsibility and organizational 
Performance 

Corporate social responsibility looks at how 
firms treat their stakeholders. One key stakeholder 
group that is frequently overlooked is the firm’s 
shareholders. All too often, the corporate social 
responsibility literature focuses on customers, 
employees, and the natural environment, but rarely on 
shareholders. Corporate Social Responsibility is a 
term describing a company’s obligations to be 
accountable to all of its stakeholders in all its 
operations and activities. Socially responsible 
companies consider the full scope of their impact on 
communities and the environment when making 
decisions, balancing the needs of stakeholders with 
their need to make a profit.  

Many firms started reporting about their ethical, 
social and environmental conduct. And in marketing, 
being green and social is positioned as a relevant 
product and firm characteristic. In academic research, 
CSR has become a topic of interest too. Many studies 
investigate the connection between financial and 
social performance (see Lockett, Moon, and Visser, 
2006). Numerous theoretical views on the link 
between financial and social performance are put 
forward (for an overview see Allouche and Laroche, 
2006). Furthermore, a large number of empirical 
studies investigate the relationship between social and 
financial performance (see Orlitzky, Schmidt and 
Rynes 2003). Freeman and Liedtka (1991) presented 
seven reasons why the concept of social responsibility 
is often abandoned. One of the reasons given was, 
‘‘Corporate social responsibility (CSR) promotes 

incompetence by leading managers to involve 
themselves in areas beyond their expertise that is, 
repairing society’s ill’’ (Freeman and Liedtka, 1991). 
Bauer et al. (2002) investigated the performance of 
international ethical mutual funds, corrected for 
investment style. The results show no significant 
difference in risk-adjusted returns between ethical and 
conventional funds for the period 1990-2001. Kneader 
et al. (2001) investigated the financial performance of 
40 international ethical funds and 40 international 
non-ethical funds against their benchmark. The results 
show no statistical difference between their 
performances. They found that ethical funds have 
lower risk in comparison to their non-ethical 
counterparts. The cross-sectional analysis indicates 
that the risk-adjusted returns are not significantly 
related to the size, age or ethical status of the fund. 

Hypothesis: CSR has a positive impact on 
organizational performance. 
3. Research methodology 
3.1 Data collection 

To test our model, we collect data from hotel 
companies in Iran. The Iranian hotel industry provided 
a suitable context to test the hypotheses for the 
following reasons. To collect the data, a questionnaire 
together with a covering letter and a stamped return 
envelope was mailed to 200 hotels. With a cut-off date 
five weeks after the mailing, 100 completed 
questionnaires were received, resulting in a response 
rate of 50 per cen. The complete set of items for all 
the scales used in this study together with their 
sources is provided in the Appendix. All these scales 
(except for the performance scale which is measured 
by seven point scales) are measured using five point 
Likert type scales, ranging from ‘‘not at all’’ to ‘‘very 
much’’. The performance instrument is composed of 
three items asking the respondents to assess their 
companies’ results against their major competitors in 
terms of sales growth, return on equity (ROE) and 
overall performance. Our operationalization of the 
CSR construct is based on the scale developed 
byMaignan et al. (1999). As the original scale is 
composed of 29 items, we used five dimensions for 
CSR. We obtained confirmatory factor analysis by 
SPSS software. 
4. Analysis and results 

In Table 1, we show the measurement properties 
of the variables and in Table 2 the correlations. All 
measures return a composite reliability in excess of 
the threshold value of 0.60 recommended by Bagozzi 
and Yi (1988). In sum, the results of the measurement 
analysis process indicate that the purified scales show 
adequate evidence of convergent validity. Construct 
reliability was evaluated using the procedure 
suggested by Fornell and Larker (1981), including 
examining the parameter estimates and their 
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associated t values and assessing the average variance 
extracted for each construct (Anderson and Gerbing, 

1988). Discriminant validity was assessed in a two-
step process. 

  
  Table 1. Summary statistics of the measurement analysis 
Composite 
reliability 

Variance extracted 
(%) 

Factor 
loading 

Standard 
deviation 

Mean Variable/item 

0.794     CSR 
 0.698 0.854 0.765 3.255 Item 1 
 0.656 0.912 0.875 3.564 Item 2 
 0.719 0.759 0.998 3.214 Item 3 
 0.515 0.851 1.021 3.659 Item 4 
 0.645 0.912 0.855 3.587 Item 5 
0.816     Performance 
 0.583 0.752 1.025 3.278 Overall 
 0.714 0.698 1.135 3.651 ROE 
 0.641 0.843 1.125 3.264 Sales 

Fit index Significant Loading 
(standardised) 

 
H (CSR 
performance) X2=34.2   df=37   RMSEA=0.000   CFI=1.000    

NFI=0.84 
P<0.001 0.64 

Notes: Item numbers refer to the item list in Appendix; all parameter estimates are significant at the 
 p < 0.001 level;  CSR = corporate social responsibility 

  
     Table 2. Correlation matrix 
CSR1 CSR2 CSR3 CSR4 CSR5 Overall ROE Grow Variables 
       1.00 Grow 
      1.00 0.18 ROE 
     1.00 0.31 0.42 Overall 
    1.00 0.29 0.37 0.21 CSR5 
   1.00 0.27 0.42 0.28 0.52 CSR4 
  1.00 0.61 0.52 0.27 0.34 0.42 CSR3 
 1.00 0.34 0.28 0.38 0.19 0.36 0.36 CSR2 
1.00 0.48 0.30 0.37 0.51 0.38 0.27 0.29 CSR1 

Notes:  Grow = sales growth; ROE = return on equity; Overall = overall performance; CSR (1-5) = items 1-5 of 
corporate social responsibility scale. All correlations are significant at the p < 0.001 level except for the following. 
The correlation for CSR2- Overall is significant at the p < 0.05 level. 

  
The hypothesis was tested by employing the 

structural equation modelling with a maximum 
likelihood estimation option. The results show that the 
effects of CSR (b = 0.57, p = 0.000) on performance is 
highly significant, hence the support H1. More 
specifically, the chi-square is 39.1 with 41 degrees of 
freedom and significant. The RMSEA-value is 0.000, 
and the NFI and CFI values are 0.84 and 1.000, 
respectively. The result shows that CSR could 
enhance performance. 
5. Conclusion 

The purpose of this paper is to investigate the 
effects of corporate social responsibility (CSR) on 
firm performance. The result shows that CSR could 
enhance performance. Hotel executives and managers 
may develop their overall CSR investments around 
community and product related issues, rather than 
employee relations, to maximize benefits of such 

investments over both short- and long-terms. 
Managers in the hotel industry, in contrast, may focus 
their CSR initiatives on employee relations and 
product issues for the longterm, not the short-term. 
Consistent with Lee and Park (2009), the present 
results suggest that casino executives and managers 
may find a way to minimize their CSR investments in 
all dimensions because those investments do not 
appear to impact their firm’s performance at all.  
Freeman and Liedtka (1991) presented seven reasons 
why the concept of social responsibility is often 
abandoned. One of the reasons given was, ‘‘Corporate 
social responsibility (CSR) promotes incompetence by 
leading managers to involve themselves in areas 
beyond their expertise that is, repairing society’s ill’’ 
(Freeman and Liedtka, 1991). Bauer et al. (2002) 
investigated the performance of international ethical 
mutual funds, corrected for investment style. The 
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results show no significant difference in risk-adjusted 
returns between ethical and conventional funds for the 
period 1990-2001. This study has some limitations. 
The first limitation is that limitation is cross-sectional 
data were used in this study. Consequently, the time 
sequence of the relationships between CSR and 
organizational performance cannot be determined 
unambiguously. In addition, since this study only 
investigates Iranian hotels, hence, the findings and 
conclusions drawn from this research are 
representative of the Iranian hotelss, and the findings 
may not generalize to other geographic regions or 
cultures. Future studies can also examine the proposed 
relationships in other countries. Future research might 
consider using objective performance measures such 
as stock returns to examine the framework we 
developed here. 
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Appendix. Measurement scales 
 
Corporate social responsibility (Maignan et al., 1999) 
1. We continually improve the quality of our products 
and services 
2. Our company seeks to comply with all laws 
regulating hiring and employees benefits 
3. We are recognized as a trustworthy company 
4. Our sales persons and employees are required to 
provide full and accurate information to all customers 
5. We give active support to programs with good 
social causes 
 
Organizational performance (Jaworski and Kohli, 
1993) 
How do you rate your company’s performance in 
relation to your main competitors on a seven point 
scale 
1. Our sales growth is ___ 
2. Our return on equity is ___ 
3. Our overall performance is ___ 
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Preamble 

The philosophy behind the call to prophethood 
(prophetic mission) is to enlighten and lead people 
and to propagate religion, as mass evolution owes a 
lot to this issue and in case of the religious and social 
issue being removed, society will get involved in 
chaos and be dominated by barbarization and 
ferocity. 

Given the common principles of heavenly 
religions, each and every prophet has his own 
specification for invitation and propagation and 
underlined a sensitive issue of promulgation 
regarding his era’s special conditions and society. 
The holy Koran mentions some of them indeed. For 
instance, in the “She’ab’s Invitation”, economic 
invitation has been more emphasized as plunder and 
violence were common in financial affairs. 

O my people! Give full measure and full weight 
in justice, and wrong not people in respect of their 
goods. And do not evil in the earth, causing 
corruption (Hud 85). 

And in Saleh’s call, campaign against 
secularism, aristocratism and welfare and conceit 
arising therefrom was underlined: 

Build ye on every high place a monument for 
vain delight? And seek ye out strongholds, that haply 
ye may last for ever?  And if ye seize by force, seize 
ye as tyrants? (Ash-Shuara 128-130) 

And in Moses’s invitation, political and social 
reforms and campaign against arrogance and unfair 
exploitation and power, wealth, deception, magic 
and other hubs were stressed. 

Lo! Pharaoh exalted himself in the earth and 
made its people castes. A trive among them he 
suppressed, killing their sons and sparing their 
women. Lo! He was of those who work corruption 
(Al-Qasas 4) 

 In Joseph’s invitation, divine management and 
in Solomon’s invitation, policy and ruling, in 
David’s invitation, destiny and in Jesus invitation, 
asceticism were proposed. Actually, Prophets’ 
History, itself, depicts history of propagation and we 
are better off saying prophets themselves are 
founders of propagation and conductors of it. 

 
Importance of propagation in verses of the 
Koran: 

The Holy Koran attaches special importance to 
propagations, deems happiness, bliss and felicity of 
the Islamic society contingent upon endurance and 
execution of propagation (Al-Imran 11), deems 
compliance with this important responsibility one of 
the social necessities (Al-Asr 1-3) and considers this 
as a humanistic and belief advantage (At-Taubah 
71).Now, we deal with some verses in this regard: 

Mankind were one community, and Allah sent 
(unto them) Prophets as bearers of good tidings and 
as warners and revealed therewith the Scripture with 
truth that might judge between mankind concerning 
that wherein they differed. And only those unto 
whom (the Scripture) was given differed concerning 
it, after clear proofs had come unto them, through 
one of another. And Allah by His will guided those 
who believe unto the truth that concerning which 
they differed. Allah guideth whom He will unto a 
straight path (Al-Baqarah 213). And verily we have 
raised in every nation a messenger, (proclaiming): 
Serve Allah and shun false gods. Then some of them 
(there were) whom Allah guided, and some of them 
(there were) upon whom error had just hold. Do but 
travel in the land and see the nature of the 
consequences for the deniers! (An-Nahl 36) The 
importance of propagating, guiding, and teaching 
people is so great that the Almighty orders not to 
forget infidels in this regard. Whenever they are 
willing to hear the truths, you shall accept their 
request in complete safety and convey the divine 
truths to them. There are some verses in this regard 
as below: (Al-anfal 24, At-tobah 6).  
 
Importance of Propagation in the Infallibles’ 
Speeches 

The value and importance of propagation 
have been emphasized in the Infallibles’ speeches as 
well. Now, we present some examples in this regard: 
1. According to Sermon 54 of Nahjolbalagheh, in 
Safein War, Imam Ali abstained from war in 
inasmuch as he was accused of fear of war!  
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“On the day of Kheibar War, Islamic troops 
were disappointed about conquest and victory, the 
former and the latter with defeat and escape from the 
Jewish scared Muslim fighters, Muhammad (Peace 
be upon him), the Prophet of Allah, said that, the 
next day, I will entrust the flag of Islam to a man 
who loves the Lord and His Prophet and the Lord 
and His Prophet love him too, he is the one who 
never escape war. And finally, he gave me the flag 
and before my departure, he said the God has chosen 
you as a unique man and wisheth you the best” 
Imam Ali said (Muslim Ibn Hajaj, 1957, Ibn Abil 
Hadid, 1959 a, Koleini, 1984, Majlesi, 1983 a, 
Mohammad, Hor-e-Ameli, 1989, Tabari, 1974 a). 
This saying conveys that propagation, guidance of 
people was of very great importance, and it even 
takes priority over Jihad in normal conditions. 

2. After killing some of Imam Ali’s troops, the 
warmongers of Jamal War were becoming ready to 
fight Imam, Imam Ali took the Holy Koran in his 
hand and said to his disciples that is there anyone 
among you to take the Holy Koran from me and 
frighten these misled and deceived ones from war? 
And if they cut his right hand, he takes the Holy 
Koran in his left hand? (Tabari 1974 b, Ibn Abi 
Hadid 1959 b, Majlesi 1983 b) A young man took 
delivery of the Holy Koran and fulfilled his duty 
until his martyrdom... From this historical event, we 
come to the conclusion that propagation and 
guidance of people are of such high importance that 
Imam Ali preached to his enemy before the war and 
for this purpose he let one of his loyal disciples to 
get killed.  
 
Christianity and Propagation 

On prophets, Isaiah, 8:9/6, says:  
Also I heard the voice of the Lord, saying, 

Whom shall I send, and who will go for us?  Then 
said I, Here am I; send me. And he said, Go, and tell 
this people, Hear ye indeed, but understand not; and 
see ye indeed, but perceive not. 

Also EPHESIANS 4/11 says:  
“And he gave some, apostles; and some, 

prophets; and some, evangelists; and some, pastors 
and teachers” 

Christianity and the status of missioner: 
All divine religions pay heed to propagation 

based on identity, guidance, advice, realism and 
missioner enjoys a very high position. Then he 
called his twelve disciples together, and gave them 
power and authority over all devils, and to cure 
diseases (Luke 1-2/9). And he sent them to preach 
the kingdom of God, and to heal the sick. 

Also on the acceptance of missioner, says: 
He that heareth you heareth me; and he that 

despiseth you despiseth me; and he that despiseth me 
despiseth him that sent me (Luke 16/10). There are 
some other examples in this regard (Luke 21/10, 
Jacob 20/5). 

It can be observed that the Bible’s logic on the 
missioner and messenger is the same as that of the 
Holy Koran: 

The messenger believeth in that which hath 
been revealed unto him from his Lord and (so do) 
the believers. Each one believeth in Allah and His 
angels and His scriptures and His messengers. We 
make no distinction between any of His messengers 
and they say: We hear, and we obey. (Grant us) Thy 
forgiveness, our lord. Unto thee is the journeying 
(Al-Baqarah 285).  

 
Personal Specifications of Prophets according to 
the Bible and the Koran: 

Personal specifications of prophets are 
recounted as follows:  

1. Prophets’ honesty 
Prophets’ most effective propagation secret, that 

is, honesty and trueness, constitutes the survival 
secret of the Infallible Imams. For example, in the 
Holy Koran, while addressing Muhammad (Peace be 
upon him), the God says remember Moses who was 
a chosen and sincere Prophet: 

And make mention in the Scripture of Moses. 
Lo! He was chosen and he was a messenger (of 
Allah), a Prophet (Maryam 51). For the sake of his 
obeying the God and for his servitude before the 
God, Moses attained a situation that he was expiated 
and cleansed by the God and verily if someone 
reaches such a position he/she will be immunized 
against pollution and obliquity. Whereas Satan, with 
all its perseverance to mislead the Lord’s slaves, 
confesses that it is not capable of misleading and 
beguiling the sincere ones (Makarem Shirazi 1995 
a). This is reflected in Verses 82 & 83 of Surah Sad: 

He said: Then, by Thy might, I surely will 
beguile them every one, 

Save Thy single-minded (sincere) slaves among 
them. There are many verses in this regard (Az-
Zumar, 11, 14, Yusuf 24, Sad 45 & 46). 

The same issue was observed in the Holy Bible: 
And Moses made haste, and bowed his head 

toward the earth, and worshipped (Exodus 8/34). 
So now it was not you that sent me hither, but 

God: and he hath made me a father to Pharaoh, and 
lord of all his house, and a ruler throughout all the 
land of Egypt (Genesis 8/45). 

There are a plethora of examples in this regard, 
which are stated as below (Exodus 1/20, Genesis 
16/41, 8/45, 3, 4/17, 17/17, 25/26, 15/35). Thus, as 
stated earlier and according to Koran and the Bible, 
we come to the conclusion that all prophets worship 
the God honestly and sincerely and their objective is 
to acquire the God’s consent. 

 
2.  Prophets’ firmness 

In order to promulgate the religion, prophets 
bore a plethora of pains, hardships and troubles, and 
they were firm and constant and trusted in God to 
achieve this holy objective.  The Holy Koran of 
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Muhammad gently called the believers to confide in 
the God against their tribe’s opposition: 

And lower thy wing (in Kindness) unto those 
believers who follow thee. And if they (thy kinsfolk) 
disobey thee, say: Lo! I am innocent of what they 
do. And put thy trust in the Mighty, the Merciful 
(Ash-SHuara 215-217). 

And the Almighty says to the Prophet of Islam: 
So tread thou the straight path as thou art 

commanded, and those who turn (unto Allah) with 
thee, and transgress not. Lo! He is Seer of What ye 
do (Hud 112). 

The Heavenly Prophets’ patience and fortitude 
is remarkably stated by Koran and the Holy Prophet 
of Islam is ordered thereby to be firm and patient 
like them. 

Then have patience (O Muhammad) even as the 
stout of heart among the messengers (of old) had 
patience, and seek not to hasten on the doom of 
them. On the day when they see that which they are 
promised (it will seem to them) as though they had 
tarried but an hour of daylight. A clear message. 
Shall any be destroyed save evil living folk? (Al-
Ahqaf 35) 

Noah’s patience and fortitude was mentioned in 
Koran. Noah, the great prophet of the God lived to 
be 950 according to Al-Ankabut 14, during these 
950 years, Noah called his nation to theism and the 
worship of the God. 

He said: My Lord! Lo! I have called unto my 
people night and day. 

But all my calling doth but add to their 
repugnance; 

And Lo! Whenever I call unto them that Thou 
mayest pardon them they thrust their fingers in their 
ears and cover themselves with their garments and 
persist (in their refusal) and magnify themselves in 
pride. 

And Lo! I have called unto them aloud, 
And Lo! I have made public proclamation unto 

them, and I have appealed to them in private (Nuh 5-
9). 

Noah made use of each and every method and 
stage of invitation and according to some 
interpreters, in order to pierce into the hearts of the 
stubborn and selfish people, Noah pursued his call 
through three methods as below: 
1. Hidden call, which faced four reactions 

(thrusting their fingers into their ears, covering 
themselves with their garments and persisting in 
their refusal and blasphemy). 

2. Solemn and public call 
3. A combination of hidden and public calls 

Noah incurred many losses in order to fulfill his 
mission, but his nation rioted and sinned and sought 
to annoy him and as they didn’t accept his call, the 
Almighty stopped Sky bounty, that is, rain for 40 or 
70 years and made their wives infertile so as to 
punish them (See Kashani 1957, Fakhreddin Rhazi 
2000, Moghniyeh 1997, Balkhi 2003). Finally, all 

problems and obstacles notwithstanding Noah 
fulfilled his mission and made his every endeavor. 
During his prophecy, a small group including 80 
accepted his call and believed in him (Makarem 
Shirazi1995 b). 

There are other verses about this issue such as 
Al-Fath 29, Yunus 71). 

The same has been regarded in the Holy Bible: 
So I took them out of the land of Egypt and 

brought them into the wilderness.  
“I gave them My statutes and informed them of 

My ordinances, by which, if a man observes them, 
he will live (Jacob 10,11/5). Noah is one of the 
people who believe in the God. When the God said 
to him that horror awaits unbelievers. He believed 
the God’s saying. Despite the fact that there was no 
sign of storm, he built a ship and saved his ship. 

By faith Noah, being warned of God of things 
not seen as yet, moved with fear, prepared an ark to 
the saving of his house; by the which he condemned 
the world, and became heir of the righteousness 
which is by faith (Hebrews 7/11). 

There are many examples in this regard as 
below (Hebrews 24-27, 8-10/11, Romans 1-5/15, 
Jacob 10,11/5, 1 Peter 18-23/2). Therefore, as 
observed and according to the verses of the Holy 
Koran and Holy Bible, we come to the conclusion 
that, relying on their patience and resistance and 
confiding in the Almighty, the prophets tolerated all 
the hardships in their way. 
 
3. Prophets had no expectations 

Prophets expected nothing material from people 
and fulfilled their duties free of charge. 

Muhammad (Peace be upon him) was one of the 
prophets that expected nothing material in return for 
the great responsibility of propagation of Islam as 
the holy Koran said: 

Those are they whom Allah guideth, so follow 
their guidance. Say (O Muhammad, unto Mankind): 
I ask of you no fee for it. Lo! It is naught but a 
Reminder of (His) creatures (Al-An’am 90). 

It should be noted that if the prophets were 
looking for material benefits in their propagation of 
religion and promulgation of prophecy is like a firm, 
people abhor religion (see Tabresi,1993 a). 

The other point is that, when prophets 
propagated the religion of Islam: 
1. People become optimistic about such a call 
2. Such a call will fructify sooner. 
3. Prophets are immune from any libel (see 

Tabatabaei, 1997). 
Therefore, all prophets could not continue their 

ways freely and away from any accusation and 
correct any deviation in people if they were 
materially in need and dependant. And People find 
out that the prophets have no mundane need and 
incur no worldly losses. The prophets have no 
material objective. 
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The same point is reflected in the Holy Bible 
as well. And he said, Lay not thine hand upon the 
lad, neither do thou anything unto him: for now I 
know that thou fearest God, seeing thou hast not 
withheld thy son, thine only son from me (Genesis 
12/22). And Joseph said unto them, Fear not: for am 
I in the place of God?  

But as for you, ye thought evil against me; but 
God meant it unto good, to bring to pass, as it is this 
day, to save much people alive (Ibid 19,20/50). 
There are some other examples in this regard 
(Genesis 14/43 and Exodus 17/2). 

As stated earlier, according to the verses of the 
Holy Koran and the Holy Bible, we, therefore, come 
to the conclusion that the prophets expected nothing 
from people in return for propagating religion and 
they knew that their gratuities and bounties are with 
the Almighty. 
4. Prophets’ Eloquence 

Eloquence and expression have direct relation 
with the prophets’ propagation and progress in their 
objective. With their desirable expression, the 
prophets were able to propagate Islam and were 
successful indeed. 

Moses is one of the prophets whose life, from 
the beginning until the end, includes examples, 
aphorism, promises, warnings and preaching. At the 
beginning of his prophecy, when he was sent by the 
Lord to propagate the Religion of God for the 
pharahonic, he felt that: 
1. A prophet should be eloquent to fulfill the call 

to theism, to dispute, overcome the opponent 
and remove ambiguities. But Moses has a 
tongue tie or stammering and it was hard for 
him. 

2. A prophet should have largeness, and therefore 
he asks the God for largeness so that his 
tolerance increases. 

3. A prophet should be popular, but Moses had 
killed a man in order to help an Israelite man 
and therefore he stirred up people’s hatred (see 
Gonabadi 1988). 
 (Moses) said: My Lord! Relieve my mind 
And ease my task for me 
And loose a knot from my tongue 
That they may understand my saying 
Appoint for me a henchman from my folk, 
Aaron, my brother 
Confirm my strength with him 
And let him share my task (Ta-ha 25-32). 
The same is reflected in the Holy Bible as 

below: 
And Moses said unto the LORD, O my Lord, I 

am not eloquent, neither heretofore, nor since thou 
hast spoken unto thy servant: but I am slow of 
speech, and of a slow tongue. 

And the LORD said unto him, Who hath made 
man's mouth?  or who maketh the dumb, or deaf, or 
the seeing, or the blind?  have not I the LORD?  

Now therefore go, and I will be with thy mouth, 
and teach thee what thou shalt say. 

And he said, O my Lord, send, I pray thee, by 
the hand of him whom thou wilt send.  

And the anger of the LORD was kindled against 
Moses, and he said, Is not Aaron the Levite thy 
brother?  I know that he can speak well.  And also, 
behold, he cometh forth to meet thee: and when he 
seeth thee, he will be glad in his heart.  

And thou shalt speak unto him, and put words in 
his mouth: and I will be with thy mouth, and with his 
mouth, and will teach you what ye shall do (Exodus 
10-15/4). 

As stated above and according to the verses of 
the Holy Koran and the Holy Bible, we come to the 
conclusion that the prophets’ eloquence and 
expression are substantial condition for propagating 
the religion.  

 
Prophets’ propagation methods 

The philosophy behind prophetic mission and 
heavenly envoys and the final objective of their 
books are to teach and guide people and to execute 
the propagation. In their call of people to Islam, the 
prophets made use of different methods in order to 
awaken man’s asleep and dusty conscience and 
temperament and to remove the obstacles in the way 
of growth and reality-seeking and to lead people to 
realize truths and knowledge on reality. The 
heavenly prophets as the God’s true missioners made 
use of different propagation methods some of which 
are expressed here as below: 
1. Relinquishment (Homami, 2006). 

He openly turned away from me (Ragheb 
Esfahani, 2011). 

There are many verses in this regard some 
of which are expressed as below: 
O Joseph! Turn away from this, and thou,  (O 
woman), ask forgiveness for thy sin. Lo! Thou art of 
the sinful (Yusuf 29). 
 (It was said) O Abraham! Forsake this! Lo! Thy 
Lord’s commandment hath gone forth, and Lo! 
There cometh unto them a doom which cannot be 
repelled (Hud 76) 
Those are they, the secrets of whose hearts Allah 
Knoweth. So oppose them and admonish them, and 
address them in plain terms about their souls (An-
Nisa 63). 
Then, withdraw (O Muhammad) from him who 
fleeth from Our remembrance and desireth but the 
life of the world (An-Najm 29). 
Follow that which is inspired in thee from thy Lord; 
there is no God save Him; and turn away from 
idolaters (Al-An’am 106). 
Turning away from heathens is three types: 
a) Turning away from heathen’s belief, which is 

considered to be polytheism: 
And verily it hath been revealed unto thee as unto 
those before thee (saying): If thou ascribe a partner 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 2323

to Allah thy work will fail and thou indeed wilt be 
among the losers (Az-Zumar 65). 
b) To relinquish the call of the heathens as they are 
not capable of being guided and do not comply with 
your call.  
So let them chat and play until they meet their Day 
which they are promised (Al-Ma’arej 42). 
So let them flounder (in their talk) and play until 
they meet the Day which they are promised (Az-
Zukhruf 83). 
c) Relinquishment from communication and 
calmness towards them, as there is no hope with 
them accompanying you and those, who say 
relinquishment and turning away from them betoken 
fighting with them and that this nullifies At-Taubah 
Verse 36, are wrong (Teyeb, 1991 a).  

Lo! The number of months with Allah is twelve 
months by Allah’s ordinance in the day that He 
created the heavens and the earth. Four of them are 
sacred: that is the right religion. So wrong not 
yourself in them. And wage war on all the idolaters 
as they are waging war on all of you. And know that 
Allah is with those who keep their duty (unto Him) 
(At-Taubah 36). 

Al-an’am 107 is used here and turning away as 
stipulated in Verse 106 implies the second meaning 
that is relinquishment from call. 

The same has been indicated in the Holy Bible: 
Perverse disputings of men of corrupt minds, 

and destitute of the truth, supposing that gain is 
godliness: from such withdraw thyself (1 Thimothy 
5/6). 

Therefore, as stated earlier and considering the 
verses of the Holy Koran and the Holy Bible, we 
come to the conclusion that the prophets made use of 
relinquishment and turning away suitably and as 
appropriate. 

2. Expectancy (Homami, 2006) 
Here, expectancy means to delay something 

(Ragheb Esfahani, 2011) 
There are many verses in this regard such as: 
 (The messengers) said: O Lot! Lo! We are 

messengers of thy Lord; they shall not reach thee. So 
travel with thy people in a part of the night, and let 
not one of you turn round (all) save thy wife. Lo! 
That which smiteth will smite her (also). Lo! Their 
tryst is (for) the morning. Is not the morning night? 
(Hud 81) 

He said: Terror and wrath from your Lord have 
already fallen on you. Would ye wrangle with me 
over names, which ye have named, ye and your 
fathers, for which no warrant from Allah hath been 
revealed? Then await (the consequence), Lo! I (also) 
am of those awaiting (it) (Al-Araf 71). 

Wait they, indeed, for nothing less than that the 
angels should come unto them, or thy Lord should 
come, or these should come one of the portents from 
thy Lord (Al-An’am 158). 

<<Expectance and expectancy means to see by 
eyes or by inner eyes and spiritual (unworldly) heart. 

Ultimately, an issue is interpreted as expectancy if it 
bears actuality. Like what the Almighty says: 

Look, therefore, at the prints of Allah’s mercy 
(in creation); how He quickeneth the earth after her 
death. Lo! He verily is the Quickener of the Dead, 
and He is Able to do all things ( Ar-rum 50). 

And an issue is interpreted as expectation if it is 
dated. For instance, the Almighty’s promise worked 
and befell soon and the infidels and idolaters were 
subjugated and the Muslims defeated them and they 
were annihilated. 

And those who disbelieved said unto their 
messengers: Verily we will drive you out from our 
land unless ye return to our religion. Then their Lord 
inspired them, (saying): Verily we shall destroy the 
wrongdoers, 

And verily we shall make you to dwell in the 
land after them. This is for him who fearth My 
Majesty and fearth My threats ( Ebrahim 13, 14). >> 
(Tayeb 1991 b) 

There are many other verses in this regard (Hud 
39, 122, Al-Qasas 35). 

The same has been observed in the Holy Bible: 
Behold, tomorrow about this time I will cause it 

to rain a very grievous hail, such as hath not been in 
Egypt since the foundation thereof even until now 
(Exodus 18/9). 

Else, if thou refuse to let my people go, behold, 
tomorrow will I bring the locusts into thy coast: 

And they shall cover the face of the earth, that 
one cannot be able to see the earth: and they shall eat 
the residue of that which is escaped, which 
remaineth unto you from the hail, and shall eat every 
tree which groweth for you out of the field: (Ibid 
4,5/10) 

There are many other instances in the Holy 
Bible in this regard (Mathew 22,23/27, Job 18,1/24, 
EZEKIEL 27,28.12 and Revelation 12/22). 

Therefore, as stated earlier and given the verses 
of the Holy Koran and the Holy Bible, we come to 
the conclusion that the prophets made use of the 
propagation method of expectation to call people of 
their times and carried out their call and warnings 
and fulfilled their duties thereby. 

3. Dispute (Homami, 2006) 
According to Mofradat-e-Raqeb, dispute is 

utterance in the form of debate to defeat other party; 
in other words, it means to rush in order to overcome 
enemy (Ragheb Esfahani, 2011). 
Dispute means: 
1. To defeat adverse power and to lead it to the 

right way through reasoning (Tabresi, 1993 b) 
2. To bring reason against reason 
3. Tenacious dissention that is to say to throw a 

rope or twist it. 
4. A fierce man, it also means to cut an opponent 

down (Ibid 1993) 
There are many verses in this regard, some of 

which are as below: 
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Bethink thee of him who has an argument with 
Abraham about his Lord, because Allah had given 
him the Kingdom; how, when Abraham said: My 
Lord is He who giveth life and causeth death, he 
answered: I give life and cause death. Abraham said: 
Lo! Allah causeth the sun to rise in the East, so do 
thou cause it to come up from the west. Thus was the 
disbeliever abashed. And Allah guideth not wrong 
doing folk (Al-Baqarah 258). 

He said: O my people! Bethink you, if I rely on 
a clear proof from my lord and there hath come unto 
me a mercy from His presence, and it hath been 
made obscure to you, can we compel you to accept it 
when ye are averse thereto? 

And O my people! I ask of you no wealth 
therefore. My reward is the concern only of Allah, 
and I am not going to thrust away those who believe 
Lo! They have to meet their Lord but I see you a 
folk that are ignorant. 

And, O my people! Who would deliver me from 
Allah if I thrust them away? Will ye not then reflect?  

I say not unto you: “ I have the treasures of 
Allah” nor “ I have knowledge of the Unseen”, nor 
say I: “Lo! I am an angel! Nor say I unto those 
whom your eyes scorn that Allah will not give them 
good Allah Knoweth best what is their hearts Lo! 
Then indeed I should be of the wrong doers. 

They said: O Noah! Thou hast disputed with 
disputed with us and multiplied disputation with us; 
now bring upon Us that where with thou threatenest 
us, if thou art of the truthful. 

He said: Only Allah will bring it upon you if He 
will, and ye can by no means escape 

My counsel will not profit you if I were minded 
to advise you, if Allah’s will is to keep you astray. 
He is your lord and unto Him ye will be brought 
hack. 

Or say they (again) He hath invented it? If I 
have inverted it, upon me be my crimes, but I am 
innocent of (all) that ye commit (Hud 28-35). 

Say: Is there of your partners (whom ye ascribe 
unto Allah) one that produceth it? Say: Allah 
produceth creation, then reproduceth it. How then, 
are ye misled! 

Say: Is there of your partners (whom ye ascribe 
unto Allah) one that leadeth to the Truth? Say: Allah 
leadeth to the Truth. Is he who leadeth to the Truth 
more observing that He should be followed, or he 
who findeth not the way unless he (himself) be 
guided. What aileth you? How judge ye? (Yunus 34, 
35) 

There are some other verses in this regard (Al-
An’am 76-81, Ash-Shu’ara 15-31, Al-Imran 61, 
Yunus 38). 

The same has been observed in the Holy Bible: 
Behold now, I have ordered my cause; I know 

that I shall be justified. 
Who is he that will plead with me?  for now, if I 

hold my tongue, I shall give up the ghost (Job  18, 
19/13). 

There are some other samples in this regard 
(Exodus 7/17, Isaiah 18/1, 1 kings  16-22/3). 

4. Emotional Method (Homami, 2006) 
Emotional method is another method used by 

the prophets for their call. 
There are many verses in this regard: 
O my father! Lo! I fear lest a punishment from 

the Beneficent overtake thee so that thou become a 
comrade of the devil (Maryam 45). 

Go, both of you, unto Pharaoh. Lo! He hath 
transgressed (the bounds). 

And speak unto him a gentle word, that 
peradventure he may heed or fear (Ta-Ha 43, 44). 

And know that the messenger of Allah is among 
you. If he were to obey you in much of the 
government, ye would surely be in trouble; but Allah 
hath endeared the faith to you and hath beautified it 
in your hearts, and hath made disbelief, lewdness, 
and rebellion hateful unto you. Such are they who 
are rightly guided (Al-Hujurat 7). 

There are some other verses in this regard. 
(Ash-shuara 107, Al-Araf 62, An-Nazi’at 17, 18, 
Maryam 42). 

The same has been observed in the Holy Bible: 
And Moses said, Behold, I go out from thee, and 

I will intreat the LORD that the swarms of flies may 
depart from Pharaoh, from his servants, and from his 
people, tomorrow: but let not Pharaoh deal 
deceitfully any more in not letting the people go to 
sacrifice to the LORD (Exodus 29/8). 

Now therefore fear ye not: I will nourish you, 
and your little ones.  And he comforted them, and 
spake kindly unto them (Genesis 21/50). 

There are some other examples in this regard 
(JEREMIAH 36/48, Exodus 11, 13/32). 

Considering the above and given the verses of 
the Holy Koran and the Holy Bible, we come to the 
conclusion that the holy prophets have made use of 
emotions, kindness and sensation in their 
propagation methods. 

 
Conclusion 

The heavenly prophets were sent all over the 
world throughout history. They fulfilled their 
conspicuous roles in the guidance and education of 
people. Each prophet completed his predecessor and 
proof of him. According to Al-Hadid 25: 

“We verily sent Our messengers with clear 
proofs, and revealed with them the Scripture and the 
Balance, that mankind may observe right measure; 
and He revealed iron, wherein is mighty power and 
(many) uses for mankind, and that Allah may know 
him who helpeth Him and His messengers, though 
unseen. Lo! Allah is Strong, Almighty”. 

It can be said that all prophets looked for a 
unique goal and each prophet’s teaching and 
propagation method was commensurate with the 
time and place, thought and culture of the people. 
From among the divine prophets, Noah, Abraham, 
Moses and Jesus put at people’s disposal some 
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books including individual, social orders and 
regulations and legal and ethical obligations 
commensurate with the conditions of time and 
environment, but parts of these books were lost or 
diverted literally and immaterially with the passing 
of time. For instance, the story of Death of Moses 
(Peace be upon him)(Deuteronomy 4-8/34), 
vilification of them, such as accusing David (Peace 
be upon him) of adultery with a married woman (2 
Samuel 2-5/11), accusing the Prophet Lut of 
drinking alcohol and adultery with a married woman 
(Genesis 30-38/19) and the like. Meanwhile, 
according to Christians, the present Bible is not the 
book the Almighty revealed to Jesus as it contains 
reports attributed to some disciples of his. In 
addition to recommendation of drinking alcohol, 
drinking is considered as a miracle of the Jesus (John 
2). 

Yet, what was said above does not mean that the 
whole Bible is diverted. And as expressed earlier, 
the Holy Koran conforms to the Holy Bible in many 
respects. We therefore come to the conclusion that 
the Heavenly Prophets have been sent to guide man; 
and according to the Holy Koran, they complement 
each other in behaviors and propagation methods. 
And according to the Holy Bible and the Holy 
Koran, the prophets rose from deprived societies and 
poor families and after passing through meandrous 
ways and facing very sad events, they were able to 
create movements in their societies and created deep 
effects on man’s soul and the human civilization and 
the environment around them to the extent that 
sometimes they created dazzling and brilliant 
breakthroughs for men. The lives of the Jesus and 
Muhammad (Peace be upon him) are two examples 
and men bow in respect before the revolutions 
created according to these two prophets’ teachings. I 
hope that, one day in the future, man will make use 
of the prophets’ achievements and deliver him from 
ignorance, aberrance, selfishness etc. 
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Abstract:Background: The effects of glucose–insulin–potassium in the treatment of ST segment elevation 
myocardial infarction are controversial. We aimed to evaluate the effect of this solution on ST segment resolution 
which is an early noninvasive marker of coronary reperfusion. Methods: From September 2008 to July 2009, this 
randomized clinical trial enrolled 74 patients who had myocardial infarction that was treated with 25% glucose, 50 
unit of soluble insulin per liter, and 80 mille mol of potassium chloride per liter at 1 ml/kg/hour (case group) or 
normal saline (control group) as adjunct to thrombolytic therapy in Sabzevar ,Iran . ST-segment resolution was 
defined as complete (>70%), partial (30% to 70%), or none (<30%) and absent (<50%) or present (≥50%).  Results: 
No difference was present between groups in ST-segment resolution (p=0.8).  There was no difference in the rate of 
complete ST-segment resolution between groups at 120 min (P=NS).Left ventricular ejection fraction was 
significantly higher in patients who had complete ST-segment elevation resolution (44.6± 7.4%) than others (40.9± 
9.2 %and 35.0± 9.2%). Conclusion: ST-segment resolution was similar in groups. A more degree of ST-segment 
elevation resolution was correlated with better ejection fraction. 
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1. Introduction 

The ST-segment resolution on 
electrocardiogram (ECG) has been shown to be a 
simple, indicator of reperfusion (1) (2) (3) (4), which 
is the most effective treatment in acute myocardial 
infarction(5).However, reperfusion itself may cause 
reperfusion myocardial injury and affect infarct size. 
Therefore, next step is limiting myocardial infarct size 
in order to improve clinical outcomes in patients with 
myocardial infarction(6). One of these strategies is 
treatment with glucose–insulin–potassium (GIK) 
which can shift myocardial free fatty acid metabolism 
towards glucose metabolism(7) , but the effects of 
glucose–insulin–potassium in the treatment of ST 
segment elevation myocardial infarction (STEMI) are 
controversial. Fath-Ordoubadi et al published a meta-
analysis of GIK treatment and showed that GIK 
infusion could reduce in-hospital mortality (8), while 
in some studies, no benefit effects of GIK were 
observed(9) (10) (11). 

However, studies about GIK effects are 
ongoing; the effects on ST-segment resolution have 
been used in a few studies. Hence we investigated the 
effect of administration of GIK on single-lead ST-
segment analysis before and 120 minutes after 

thrombolytic therapy. In addition we used a different 
thrombolytic in this study (streptokinase) which is not 
investigated in previous studies. 
 
2. Materials and Methods 

This is a part of a study which evaluated the 
effects of GIK on STEMI.As soon as the university 
ethic committee approved the research, recruitment 
began. From September 2008 to July 2009, 74 
consecutive STEMI patients were randomized to 
normal saline (N = 39) or GIK infusion (N = 35).two 
ECGs in the GIK group were not valid to include in 
the study. All consecutive patients who had ST 
elevation myocardial infarction according to AHA 
guildline, when admitted to the Coronary Care Unit of 
the vaseie general hospital (Sabzevar ,Iran) were 
recruited (12) (13). Details of study design and 
population are described elsewhere(14) 

Patient with hypotension, congestive heart 
failure, creatinine >2.0 mg/dL and anemia 
(hemoglobin <11 g/dL), were excluded. Further 
exclusion criteria were unwillingness to participate. 
Informed consent was obtained from the participants 
or their legal guardians.  
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The study was randomized, prospective, and 
triple blinded. On admission, patients were 
randomized via block randomization and assigned to 
the respective group by a closed envelope system. In A 
group, patients received high-dose GIK infusion (25% 
glucose, 50 IU of soluble insulin per liter, and 80 
mmol of potassium chloride per liter at 1 ml/kg/hour) 
as an adjunct to thrombolytic therapy (1.5 MU of 
streptokinase/30 to 60 minutes) [GIK group].In B 
group 1 L normal saline at 60 mL/h infused in addition 
to thrombolytic therapy (1.5 MU of streptokinase/30 to 
60 minutes) [control group]. Neither the patients nor 
the researcher and investigator assessing the ECGs, 
nor the statistical consultant knew which group called 
A and which one called B group (triple blinded). GIK 
administered in the hospital that initiated the 
reperfusion therapy. All other medication was standard 
as ACC/AHA guidelines. (13)  

In each patient, total CK and CK-MB level 
were measured on admission, 16 and 24 hours 
thereafter. In all patients, plasma concentrations of 
glucose and potassium were determined before and at 
6 hour after administering therapy. Two-dimensional 
echocardiography was obtained in all patients after 72 
hours of admission. 

A standard 12-lead electrocardiogram with a 
speed of 25 mm/s and amplitude of 10 mm/mV were 
obtained before and within 120 minutes of starting 
treatment .ST-segment elevation was investigated by a 
single observer who was blinded to study groups with 
lens-intensified calipers. The single lead with the most 
prominent ST-segment elevation before treatment was 
identified, and ST-segment elevation was measured at 
20 ms after the J point with the PR segment as 
reference baseline. The percent resolution of ST-
segment deviation from baseline to 120 was calculated 
and categorized: complete (>70%) STRs, partial (30% 
to 70%) STRs, and no (<30%) STRes [5].Another 
classification was performed as present ST-segment 
resolution (STRes ≥50%) or absent ST-segment 
resolution (STRs <50%). A similar approach was used 
in recent studies (15) (16) (17).  Patients were 
followed clinically for 7 days.  

Data were analyzed thorough the Statistical 
Package for the Social Sciences (SPSS, version15). 
Continuous variables were expressed as mean ± SD 
and were compared using independent t tests and 
repeated measure ANOVA. Categorical data were 
analyzed by use of chi-square or Fisher exact test. The 
relation between ST segment resolution and left 
ventricular ejection fraction was made with 2-way 
analysis of variance. Assuming a power of 80% and 
α=5%, comparing ST segment resolution could be 
demonstrated with a sample size of 32 patients in each 
group. A p value <0.05 was considered to be 
statistically significant. 

4. Results 
74 Patients were enrolled into the study. 

There was no significant difference in basal data 
between two study groups.The time from chest pain 
onset to initiation of streptokinase was 4.66±3.81 
hours. There was no significant difference in this 
interval between two study groups (P=0.16). Glucose 
level at Baseline was 149±61 mg/dL in the control and   
168±83 mg/dL in the GIK group (P=0.25). Mean 
glucose level over 6 hours was higher in the GIK 
group (212± 139 mg/dL) than control group (142±46 
mg/dL) (P=0.006).  

No difference was present between two 
groups in ST-segment elevation resolution (p=0.8). 
Ejection Fraction (39% G vs41% C, p=0.34) was 
similar between the two groups.  

In GIK and control group, complete 
resolution was registered in 8 patients (25%) vs 18 
patients(46.2%), partial in 12 (37.5%) vs 14(35.9%), 
and absent in 12 (37.5%) vs 7(17.9%) , 
respectively(P=NS).A resolution ≥50% was observed 
in 56.3% of patients in GIK group, and in 71.8 % of 
control group (P=0.17).  

Left ventricular EF was significantly higher 
in patients who had complete ST-segment elevation 
resolution (44.6± 7.4%) than in those who had partial 
resolution (40.9± 9.2 %,), and in patients who had 
absent resolution (35.0± 9.2%), (p=0.003).  
There was no significant difference between groups 
regarding mean admission serum CK, peak CK, peak 
CK-MB levels and early peak of CK within 16 hour.  
 
3. Discussion:    

According to our data GIK therapy in patients 
who receive streptokinase ,offers no effect on ST-
segment resolution, which is a sign of successful 
recanalization (18). 

The simplest approach to analyze ST-segment 
resolution is to classify ST-segment elevation in 
different groups and to categorize the patient in these 
groups. One of these classifications is ST-segment 
resolution with the 50% cutoff as present or absent 
(15) (16) (19). We also used the other common 
classification with 70% and 30% thresholds, as 
complete, partial, or absent ST-segment elevation 
resolution, (20) .We found GIK ineffective according 
to both classification. 
   Previous studies have investigated the effect 
of GIK on ST-segment elevation resolution in animals. 
GIK has decreased ST-segment elevation in dogs with 
induced myocardial ischemia (21). Result of 
differences between animal studies versus our study 
can be due to thinner myocardium in animals which is 
more resistant to ischemia after myocardial infarction 
than in humans with thick myocardium.  One study 
showed that GIK can decrease in free fatty acid 
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concentration and promotion of glycolysis. Therefore 
an ischemic cell needs less oxygen and produces less 
toxic intermediates of free fatty acid metabolism  (7). 
However, while reperfusion therapy with streptokinase 
can rescue the ischemic myocardium effectively, 
treatment with GIK has less value. In a post hoc 
analysis, GIK results in a higher number of patients 
with partial or complete ST-segment elevation 
resolution but they suggested more prospective trial 
(22). In 32 ST-elevation MI patients treated with 
reteplase and alternately assigned to either GIK or 
saline with potassium chloride, GIK failed to decrease 
ST-segment elevation (23), which is corresponding to 
our study with enough sampling. Therefore at least at 
the present time, there is no role for GIK as adjunctive 
treatment with thrombolytic drugs. 

In our study, ST-segment elevation resolution 
was related to a favorable outcome in EF according to 
both classification of ST segment resolution, which is 
corresponding to previous studies (15) (24) (25). We 
suggest the use of electrocardiogram to estimate left 
ventricular function. Or, in minimum ST-segment 
evaluation can be used to categorize outcome as 
acceptable or unacceptable. 

We should mention some limitations of this 
study. We used easy-to-use method to analyze ST-
segment resolution and using all ECG leads could 
have produced different results. However, this method 
has been used and validated in previous studies. (16) 
(26) (27) (28) And, recent studies failed to 
demonstrate advantages of more complex 
measurements. (26) (27).However, one of  the 
advantages of this method is early decision making 
because we can evaluate it shortly after treatment. As 
far as there is no data about functional status before 
infarction, we could not recognize functional recovery, 
and we cannot exclude some degree of functional 
impairment in a patient with normal left ventricular 
EF. 
   In conclusion, in patients with STEMI, 
according to ECG finding, there is no role for GIK as 
adjunctive treatment with streptokinase, but a more 
degree of ST-segment elevation resolution remains a 
valuable predictor of effective reperfusion and left 
ventricular EF.  
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Abstract: With economic development and industrialization, vast genotoxic chemicals were produced and 
distributed in the environment. As an important industrial raw material, 8-hydroxylquinoline (8-HOQ) has been 
used in a wide variety of industrial circle. Therefore, human beings and other organisms, especially aquatic 
organisms might be exposed to these drugs and would have health risks. This study was a preliminary step to 
evaluate the toxicity effect of 8-hydroxylquinoline (8-HOQ) on Paramisgurnus dabryanus through using the 
methods of acute toxicity test, hepatase activity and comet assay. The results indicated that 8-HOQ had obvious 
toxicity effect on Paramisgurnus dabryanus. With the increase of the treatment-concentration and -time of 
8-HOQ, the hepatic GPT and GOT activity of Paramisgurnus dabryanus were decreased obviously. Meanwhile, 
three comet parameters of hepatocyte were increased significantly, and there was significant difference between 
control group and each treatment group (p<0.05). These results suggest that 8-HOQ may become toxic chemical 
contaminant in environment and threaten aquatic and other organism health. 
[Ping Nan, Shuaiguo Yan, Jianjun Chen, Li Li, Qiyan Du, Zhongjie Chang, Evaluation of 8-hydroxylquinoline 
physiological effect and Genotoxicity on Paramisgurnus dabryanus using hepatase activity and comet 
assay. Life Sci J 2012;9(4):2330-2335] (ISSN:1097-8135). http://www.lifesciencesite.com. 344 
 
Keywords Paramisgurnus dabryanus, 8-hydroxylquinoline, GOT, GPT, comet assay  
 
1. Introduction 

With economic development and 
industrialization, vast genotoxic chemicals were 
produced and distributed in the environment. 
8-Hydroxyquinoline is a white to off-white crystal or 
crystalline powder that is insoluble in water or ether 
and freely soluble in ethanol, acetone, chloroform, 
benzene, and aqueous mineral acids (Elena et al., 
2009). As an important industrial raw material, 
8-hydroxylquinoline (8-HOQ) has been used in a 
wide variety of fields such as preservative, 
antimicrobial, healing drugs (medicine), agricultural 
pesticides and dyestuffs (Ling et al., 2009). 
Compared with aliphatic series and aromatic series 
compounds, 8-HOQ which is a nitrogen heterocyclic 
compound has a very much lower performance of 
biodegradation (Gros et al., 2009). Therefore, 8-HOQ 
and its derivatives have huge potential of 
bioaccumulation and persistence in the environment 
and would lead a major worldwide (water) 
environmental contamination. In addition, some 
previous studies indicate that the quinoline of 8-HOQ 
parent compound and its derivatives have obvious 
toxicity effect on organisms (Shen et al., 1999; 
Volkova et al., 2007; Gary et al., 2008; Hsu et al., 
2008; Carolina et al., 2010; Siddharth et al., 2011). 
However, there is limited information available on 
organisms exposure to 8-hydroxyquinoline. 

Therefore, the toxicity study about 8-HOQ is needed. 
The long-term accumulation of toxic substances 

in animal body would cause grievous injury in 
hepatic tissue, and then would cause animal hepatase 
activity changes. Among all hepatase, 
glutamic-pyruvic transaminase (GPT) and 
glutamic-oxalacetic transaminease (GOT) are 
important aminotransferase broadly existing in 
animal mitochondria. Under normal circumstances, 
the aminotransferases have higher activity in liver 
cells. However, when organism is in toxication, the 
activity of liver aminotransferases would decrease 
and the blood serum aminotransferases activation 
would increase (Saravanan et al., 2012). Therefore, 
the enzvmological parameters of liver and blood 
serum in tested fish were assessed by GOT and GPT 
activity assays in this study. In addition, the comet 
assay is a simple visual technique to measure DNA 
damage in cells (Singh et al., 1988). Comet assay is a 
quick, simple, reliable, and sensitive technique to 
detect and measure genetic damage in almost any 
type of eukaryotic cell, by using a small number of 
cells (Eşref et al., 2010). Therefore, this technique 
has been widely used for various in vitro and in vivo 
studies to monitor the effects of DNA-damaging 
agents in several fishes and other organisms 
(Capriglione et al., 2011; Piperakis et al., 2006; 
Cheryl et al., 2012).Then, in this study, the genetic 
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toxicity effect of 8-HOQ on Paramisgurnus 
dabryanus was also assessed by comet assay. 

Paramisgurnus dabryanus, which belongs to 
Paramisgurnus, Cypriniformes, and Cobitidae, is 
widely distributed freshwater fish and can be found 
in Chinese water bodies. Furthermore, with the 
advantages of short life cycles, easy to catch and 
quick responses to environmental disturbances in an 
integrated and continuous manner, P. dabryanus is 
used in toxicity tests of chemicals usually. Earlier 
studies also had confirmed that P. dabryanus was the 
ideal test organism for assessing the toxicological 
effects of pollutants (Zhang et al., 2008; Seok-Ki et 
al., 2010). However, to our knowledge, the 
information of 8-HOQ-induced biotoxicity in P. 
dabryanus is limited. Thus convenient and valid 
biomonitoring methodology is essential for 
evaluating possible health risks for fish and other 
organism health due to 8-HOQ contaminant. The aim 
of this study is to evaluate the water environmental 
risk of 8-HOQ contamination for fish populations, 
and propose the comet assay applied to fish as a 
biomonitoring methodology to evaluate 8-HOQ 
genotoxicity.  
 
2. Materials and methods 
2.1. Tested fish and major chemicals 

Adult fish (P. dabryanus) (16.4 ± 3.2 g) were 
collected from wetlands in the old course of Yellow 
River, Yanjin (Henan, China), and were breed in the 
exposure of tap water under laboratory conditions. 
The 8-hydroxylquinoline was purchased from the 
Nanjing Jiancheng Bioengineering Institute (China), 
and its purity was more than 99%. All other 
chemicals used were of analytical grade. 
2.2. Acute toxicity on P. dabryanus  

Acute toxicity test was carried out by using the 
Spearman-Ka¨rber method with some modification to 
obtain a 50% lethal concentration (LC50) of 8-HOQ 
in P. dabryanus after 24, 48 and 96 h of exposure 
(Kärber, 1931; Li et al., 2012). Sixty adult fish were 
randomly divided into 6 groups (10 fish in each 
group), out of which 5 groups served as HOQ 
-treatment group and another as a control. The 
treatment groups were exposed to the 8-HOQ 
solution at the concentration of 14.37, 21.48, 32.23, 
48.34 and 72.58 mg l -1for 96 h, respectively. And the 
control group was placed in aerated tap water for the 
same period. Each test-group was all placed in plastic 
aquaria (6 L in volume), exchanged with its same 
concentration 8-HOQ solution after exposure of 24 h 
and no food was provided during the treatment-time. 
Each test was conducted in duplicate. The dead and 
surviving fish were recorded in each group during the 
exposure period. The LC50 of 8-HOQ on P. 
dabryanus after 24 h, 48 h and 96 h of exposure were 
calculated using SPSS version 13 with the amended 
Spearman-Ka¨rber method. 
2.3. Hepatic transaminase activity assays 

By the result of acute toxicity, ninety adult P. 

dabryanus were randomly divided into five groups (3 
parallels in each group, 6 fish in each parallel), out of 
which four groups served as 8-HOQ -treatment group 
and another as a control. The treatment groups were 
exposed to the 8-HOQ solution at the concentration 
of 3.629, 7.258, 10.887 and 14.516 mg l-1 for 6 days. 
Its treatment process was the same as the acute 
toxicity test. After 2, 4, and 6 d of exposure, three 
fish of each group (1 fish in each parallel) were all 
anaesthetized with 100 mg l-1 MS-222 (Tricaine) and 
then dissected. Samples (blood serum and liver) were 
collected for the hepatic amino acid transaminase 
(GPT/GOT) activity assays. GPT/ GOT were 
determined using the Diagnostic Reagent Kits, 
purchased from the Nanjing Jiancheng 
Bioengineering Institute (China), according to the 
manufacturer’s instructions. The results of these 
enzymatic assays were given in units of enzymatic 
activity per milligram of protein (U/mg prot), 
whereas 1 U of GOT /GPT was defined as a change 
of 0.001 in the absorbance of NADH/min (Yin et al., 
2011). 
2.4. Comet assay 

The experimental design of comet assay was 
similar to the enzymes activity assay test. Three fish 
of each group (1 fish in each parallel) were 
anaesthetized with 100 mgl-1 MS-222 (Tricaine) and 
followed by the severing of the spinal cord of tail 
stern after 6, 24, 48 and 96 h of exposure, 
respectively. Then, the livers were dissected from the 
tested fish quickly, placed in PBS (pH 7.5), kept on 
ice and gently cut up with scissors. After isolated 
hepatocytes were released as a suspension, the cell 
number and cell viability were measured with the 
performance as described by Mitchelmore et al. 
(Mitchelmore et al., 1998), with some modifications. 
Cells were typically﹥80% viable with 1×106～
1×108 cells isolated per liver. 

The single cell gel electrophoresis was performed 
as described by Singh et al. and Piperakis et al. 
(Singh et al., 1988; Piperakis et al., 2006) with minor 
modification. After cell lysis (2.5M NaCl, 10 mM 
Tris, 100 mM Na2EDTA, 1% Triton X-100, 10% 
DMSO, 1% Na sarcosinate, pH 10.0, ≥ 1 h), DNA 
was placed in an alkaline electrophoresis buffer (300 
mM NaOH, 1 mM Na2EDTA; pH13, 4°C) for 10 min 
to allow the DNA to unwind, followed by 
electrophoresis in the same buffer for 20 min at 25 V, 
300 mA at 4°C. Samples were stained with ethidium 
bromide (10 µg/ml, 10 min) and examined under 
fluorescent microscope (OLYMPUS BX60) or placed 
in a humid, dark box at 4°C until analysis (within 48 
h). All slides were coded and the whole slide was 
scanned randomly. Two slides per specimen were 
prepared and fifty random cells per slide were 
analyzed and scored by using an image analysis 
package. Cells with damaged DNA appeared as 
comets (Fig 3), whose tail length, tail DNA% and tail 
moment (TM=tail DNA%×tail length) were assessed 
by using the CytoVision NT automatic image 
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analysis system. Then tested cells were categorised 
for four grade of damage (using Tail Moment) based 
on the criteria reported by Anderson et al. (Anderson 
et al., 1994) with minor modifications (grade of 
damage: zero or minimal 1-5, low damage 5–20, mid 
damage 20-60, and high damage﹥60). 
2.5. Statistical analyses 

All data were expressed as mean ± SD and 
analyzed by one-way analysis of variance. And the 
statistical significance was evaluated by SPSS 
version 17.0 (P values less than 0.05 were considered 
statistically significant) and the individual 
comparisons were obtained by Duncans’ multiple 
range test. 
 
3. Results  
3.1. Acute toxicity of 8-HOQ on Paramisgurnus 
dabryanus  

 The acute toxicity data of 8-HOQ on adult P. 
dabryanus was described in table1. As was shown by 
the table1, the mortality (%）were increased with the 
increase of treatment-concentration and 
treatment-time of 8-HOQ. Additionally, the LC50 of 
8-HOQ to P. dabryanus was decreased with the 
increase of treatment-time of 8-HOQ. The 24, 48 and 
96 h LC50 of 8-HOQ on adult loach were 69.70±3.29, 

48.35±4.23 and 28.53±2.84 mgl-1, which indicated 
that 8-HOQ had obvious toxicity to P. dabryanus. 

 
Table 1. Mortality rate of adult P. dabryanus induced 

by 8-HOQ 
8-HOQ 
(mg l-1) 

Mortality (%） 
24 h 48 h 96 h 

14.37 0±0 0±0 10±0 
21.48 0±0 10±0 20±0 
32.23 10±0 25±5 35±5 
48.34 25±5 45±5 85±5 
72.58 45±5 70±0 100±0 

 
3.2. GOT and GPT activity assay in hepatocyte and 
serum of adult fish 

The Data of enzyme activity assays of 8-HOQ to 
adult P. dabryanus were described in Table 2. 
Subacute exposure to 8-HOQ decreased the liver 
GOT and GPT activity in tested fish, while the blood 
serum GOT and GPT activity increased compared 
with their control (Table 2). And there was significant 
difference (p<0.05) between each treatment group 
and its control group, except that the hepatic GPT 
and GOT activity of treatment-group 3.629 mg L-1 of 
2 d exposure (p﹥0.05).  

 
Table 2. GOT and GPT activity of hepatocyte and serum induced by 8-HOQ in P. dabryanus 

Note ：H: the GOT and GPT activity induced by 8-HOQ in the hepatocyte of P. dabryanus; S: the GOT and 
GPT activity induced by HOQ in the serum of P. dabryanus. Values followed by “*” and “**” mean significant 
difference at 0.5 and 0.01 level, respectively. ( ) 
 
3.3. Comet assay and data analysis 

Comet scores of control and exposed groups were 
shown in Figure 1. Figure 2 was made on the basis of 
three comet parameters of Trailing rate (%), tail 
length (µm) and tail moment by SPSS version 17.0, 
which summarises the results for Comet assay of 
liver cells in tested fish. The SCGE assay showed an 
obvious increase in three comet parameters in 
exposed fish, where the genome damage was 
significantly different (P＜0.05) from control fish 
(Fig. 2). The DNA damage documented by the comet 
assay test, i.e. increased tail length paralleled by a 
reduction in head size (Figs. 1, 2), increasing with 

treating time. For example, there was no apparent 
difference (P ﹥ 0.05) in the liver trailing rates 
between control and the lowest concentration 
exposed groups (3.629 mgl-1) after for 6 and 24 h 
exposure to 8-HOQ. However, the hepatocytes 
trailing rates between control and the lower 
concentration exposed groups (7.258 mgl-1) after for 
6 h exposures to 8-HOQ had a significant difference 
(P﹤0.05), and had a extreme significant difference 

(P ﹤ 0.01) between the higher exposed groups 
(14.516 and 29.032 mgl-1) and their control after for 
other all treatment-time (Fig. 2A). The results 
indicated that the trailing rates of P. dabryanus liver 

8-HOQ 
(µg l-1) 

2d 4d 6d 
GPT 

(U mg·prot-1) 
GOT 

(U mg·prot-1) 
GPT 

(U mg·prot-1) 
GOT 

(U mg·prot-1) 
GPT 

(U mg·prot-1) 
GOT 

(U mg·prot-1) 
0 H 233.00±24.98 196.47±13.29 228.00±13.95 188.26±15.55 218.22±17.56 188.02±15.77 

S 19.79±3.37 18.46±2.24 20.19±3.34 19.24±3.06 21.26±3.44 20.97±2.09 
3.62
9 

H 210.76±10.59 170.61±11.36 175.01±10.82* 117.13±6.17* 172.24±13.75* 115.37±12.10* 
S 31.23±3.27* 29.91±2.59* 43.50±3.75* 35.79±4.81* 48.89±5.28** 47.46±4.69** 

7.25
8 

H 193.51±14.47* 144.05±12.93* 161.34±11.43* 101.76±6.22* 144.03±10.13* 97.45±8.27* 
S 53.65±6.47** 41.34±3.53* 62.27±7.86** 52.5±3.71** 70.68±6.24** 63.12±3.97** 

10.8
87 

H 181.52±10.64* 108.91±4.49 162.53±10.79* 95.54±7.69* 134.25±12.24* 84.89±3.97* 
S 66.28±6.42** 64.24±4.39** 79.56±8.26** 62.71±7.43** 88.91±6.42** 72.43±5.34** 

14.5
16 

H 157.22±10.70* 106.77±12.49* 145.39±11.74* 97.96±8.97* 159.22±12.98* 87.47±10.04* 
S 84.61±12.16** 80.22±9.01** 95.24±7.92** 86.69±5.36** 101.31±8.75** 91.62±10.32** 
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cells were increasing with the increase of exposed 
concentration and exposed time, which showed an 
obvious dose-effect and time-effect relationships 
(Fig. 2A). In the meantime, the tail length and tail 
moment showed similar results (Fig. 2B and 2C).  

According to comet classifications, the DNA 
damage of control fish liver cells all belonged to 
class 1(Fig. 1A, TM ﹤ 5). However, there was 
different class DNA damage of exposed fish liver 
cells at four treatment-times. For example, there were 
low damage cells in the lower concentration 

treatment-groups (3.629, 7.258 mgl-1) by exposed 6 h 
(Fig 1B, class 2, TM: 5-20). The mid damage cells 
(class 3, Fig 1C, TM: 20-60) appeared in all 
treatment-groups by exposed 24 and 48 h for 8-HOQ. 
And the high damage cells (class 4, Tail moment＞
60, Fig. 1D) were noted in the highest concentration 
treatment-groups (29.032 mgl-1) by exposed 48 h and 
longer than it for 8-HOQ. The comet assay results 
showed that 8-HOQ can induce obvious genotoxicity 
to P. dabryanus liver, which also showed dose-effect 
and time-effect. 

 
 
 
 
 
 
 
 
Figure 1. The Comet scale of P. dabryanus liver cells induced by 8-HOQ（×400）, a four-class classification 
based on tail moment (TM) adopted from Anderson et al (Anderson et al. 1994)  
Note: A: control cells (CC, TM﹤5); B: low damage cells (LDC, TM 5-20 ); C: mid damage cells (MDC, TM 

20-60); D: high damage cells (HDC, TM＞60) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. DNA damage effect of 8-HOQ on liver 
cells of P. dabryanus: A. Effect of 8-HOQ on the % 
trailing rate of tested fish liver cells; B. Effect of 
8-HOQ on the tail length of tested fish liver cells; C. 
Effect of 8-HOQ on the Tail Moment of tested fish 
liver cells 
Note ：Values followed by “*” and “**” mean 
significant difference at 0.5 and 0.01 level, 
respectively. 
 
4. Discussion 

This study contributes significantly to the 
knowledge of 8-HOQ ecological consequences in the 

aquatic environment. LC50 can generally represent 
the degree of toxicity of toxicants, and thus it is the 
most important index that must be determined in an 
acute toxicity test (Li et al., 2012). In the present 
study, the acute toxicity data of 8-HOQ on adult 
P.dabryanus (Table 1) indicated that 8-HOQ had 
marked acute toxicity to loach. The 24 h, 48 h, and 
96 h LC50 of 8-HOQ on P.dabryanus were 69.7±

3.29, 48.35 ± 4.23 and 28.53 ± 2.84 mg l-1 
respectively (table 1), which were lower compared 
with other environmental pollutants (Zhang et al., 
2008; Seok-Ki et al., 2010). And tested fish 
(especially in the highest concentration 
8-HOQ-treatment group, 72.58 mg l-1) had showed 
typical toxic symptoms as follows, moving about and 
writhing quickly at the initial phase of test, slowing 
in reacting and losing balance gradually after several 
hours, then died finally. The bodies of dead fish were 
forniciform frequently and their liver were swelling 
and aterrimus, which is similar to the research results 
about the fish toxic symptom induced by heavy metal 
and others poisonous substances (Palanivelu et al., 
2005; Nurullah et al., 2010, Vijaya et al., 2011, Li et 
al., 2012). The results of above suggested that 
8-HOQ had strong toxicity effect to organisms, 
especial in aquatic organisms. Subsequent GPT/GOT 
activity assay and comet assay also showed that 
8-HOQ could induce obvious physiological effect 
and genotoxicity in tested fish liver. 

The liver or hepatopancreas, is the target of 
toxic chemicals usually. The results of our 
physiology toxicity test also indicate that liver is the 
major target organ of 8-HOQ to fish. In the process 
of participating in organism metabolic activity on 
poisonous substances, liver could be damaged in 
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varying degrees (Palanivelu et al., 2005). And the 
enzymatic activity changes of liver major enzymes 
also reflect the damage degree of animal liver. Under 
normal circumstances, aminotransferase is mainly in 
hepatic cell cytoplasm, only a few GPT and GOT are 
released to blood serum. When pathological changes 
or damage induced by foreign toxic substances take 
place in liver, the cytomembrane permeability of 
hepatic cell would change, a lot of GPT and GOT in 
liver would seep into blood plasma. Therefore, the 
activation of liver aminotransferases would decrease 
when organism is in toxication, meanwhile, the blood 
serum aminotransferases activation would increase 
(Yin et al., 2011). In this study, the enzyme content in 
loach liver was remarkably declined and showed 
concentration-effect and time-effect (Table 3). 
However, the enzyme level in blood serum was 
significantly promoted when compared with the 
control and had showed concentration-effect and 
time-effect also (Table 3). Those results suggested 
that the physiology toxicity induced by 8-HOQ 
maybe occur in the adult loach. This result was 
coincide with the results of others studies (Storelli et 
al., 2005; Tepe et al., 2008; Tigano et al., 2009; Yin 
et al., 2011; Saravanan et al., 2012). 

The comet assay or single cell gel 
electrophoresis (SCGE) assay is a rapid, sensitive 
and relative simple method for detecting 
microscopically DNA damage at the level of 
individual cells. The main advantages of the Comet 
Assay include: (a) the collection of data at the level 
of the individual cell, (b) a small number of cells per 
sample (<10,000) is needed, (c) sensitivity for 
detecting DNA damage and (d) use of any eukaryote 
single cell population both in vitro and in vivo. 
Therefore, comet assay is one of the very widely 
used assays to toxic test, such as 
eco-genotoxicological studies and environmental 
monitoring, regulatory genotoxicological studies, and 
this assay has also been used to show protective 
effects of different dietary factors in 
chemo-preventive studies (Bichler et al., 2007; 
Cheryl et al., 2012, Eşref et al., 2010, Capriglione et 
al., 2011). In our present study, three parameters of 
trailing rate (%), tail length (µm) and tail moment 
were adopted for detecting the DNA damage effect of 
8-HOQ on loach. The results indicated that 8-HOQ 
had obvious DNA damage effect to loach liver cells, 
and showed a clear dose-effect. Those results were 
also in accordance with that of enzyme activity assay, 
which illustrated that 8-HOQ could not only damage 
DNA, but also affect the normal physiological 
metabolic activity of liver in organism. This research 
result indicated the potential of 8-HOQ to damage 
fish cells, which was in accord with the similar 
findings in mammalian cells (Chang et al., 1991). 

In conclusion, this study revealed that 8-HOQ 
could have obvious biotoxicity effect on p. 
dabryanus. And the liver of tested fish was a visceral 
target of 8-HOQ. 8-HOQ exposure could induce 

significant physiology effcect (change in hepatic 
enzyme activity) and genetic toxicity (DNA damage) 
in liver, which might be one of the possible 
mechanisms of 8-HOQ toxicity to aquatic animals. 
Therefore, this study provided some theoretical 
knowledge and guidance for safety application of 
8-HOQ, and the prevention and control of 8-HOQ to 
environment pollution. In addition, the comet assay 
of DNA damage in loach liver cells adopted in this 
study offered a fast and sensitive method for 
monitoring water contamination.  
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Abstract: In order to plan, develop, and manage tourism, economic, cultural-social, and cultural factors should be 
taken into account. Tourism bears positive and negative impacts on the environment and its own domain, and the 
environment may be effective on tourism procedure. The results of tourists’ presence possess notable importance in 
the world, and at the micro level in Iran. This is notable in a way that the presence of tourists results in the 
emergence of positive and negative economic, cultural-social, environmental, infrastructural, and managerial 
impacts in the world and specifically in Iran. But what bears high significance in this paper is to study and evaluate 
the impacts of tourism in the present situation in Iran’s territory which is considered a special condition. Iran is 
considered a country accepting tourists in the region due to its natural, historical, and man-made (ancient) 
attractions, and its special geographical and historical position. A country of such possessions and capabilities 
shouldn’t be taken away of the economic outcomes because of political problems and cultural-resources worries, 
and on the other hand the international tourism market shouldn’t deprive itself of Iran’s tourism attractions. 
[Katayon Fahimi. Preservation of Cultural Resources By Development of Tourism. Life Sci J 2012;9(4):2336-
2339] (ISSN:1097-8135). http://www.lifesciencesite.com. 345 
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1. Introduction 

Tourism has an obvious role in cultural 
convergence and stable peace in the region and the 
world. Tourism can create many undiscovered 
economic, commercial, cultural, and social resources 
and interests for  countries. Developing tourism will 
lead to knowing the spiritual culture, changing 
economy and commerce, earning full money, making 
more job opportunities, and fading inappropriate and 
unreal images of the negative advertising done by 
other societies toward the host society. Tourism can 
revive the national pride, cultural manner, and protect 
the cultural and social heritage. Developing tourism 
helps build cultural and social self- confidence, 
develop cultural exchanges between knowing and 
understanding cultures, and create a dialogue of 
civilizations in the present time. At present, a mutual 
relationship between culture and tourism has emerged. 
Culture is thought to be a significant resource to 
develop tourism, and tourism has  great share in 
cultural development. Although, there are a lot of 
materials on different impacts of tourism management 
in the relevant resources and the studies in this area, its 
cultural-social impacts have not been well introduced. 

These impacts refer to the fact that tourism 
and traveling affect the society’s value system, 
behavioral patterns, social structures, quality and style 
of living in the host society and those of the tourists’, 
while the main focus of these studies are on the 
purposes of tourism, and the areas sending tourists and 
the tourists themselves have been paid less attention to 
[Richards G. and Wilson, J. (2007)]. 

Tourism: The word “Tourism” is taken from the word 
“Tour” which originates from the Latin word 
“Turns” meaning “Go around”, “Go and come back 
between an origin and a destination”, and “Orbit 
around”, which entered Spanish from Greek and 
finally came into English. In Webster dictionary, 
tourism refers to a trip which is taken to a destination 
and is followed by a return to the residing location. In 
Longman dictionary, tourism is defined as a trip taken 
as a pastime for entertainment. In Larousse dictionary, 
tourism is discussed as trip for entertainment. 
However, the word “Tourism” has transformed from 
the individual meaning to a collective whole for 
travelling in the developed countries since the 19th 

century and specially the early 21st century, a time 
when fast means of transportation replaced the old 
ones[OECD (2009)]. 

In the social dimension, tourism is the 
interface between the normal lives of local residents 
and abnormal lives of the tourists [Peter E. 
Murphy.1983]. In March 1993, United Nations 
statistical commission  accepted the definition of 
tourism presented by the World Tourism Organization. 
By this definition, tourism is “A set of activities done 
by people who travel to locations out of their 
workplace or residential area in order to rest and 
recreate or do other stuff, while not spending more 
than a year in those locations constantly.”[McIntosh, 
R.W. ,Goeldner, C.R. and Ritchie, J.R.B. (1995)] 
 
Culture: Cultural dimensions bear high significance 
while studying human and society behavior. Cultural 
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dimensions are also important in the international 
environment, because there are clearly cultural 
differences between countries. Culture can be defined 
Journal of American Science, 2012;8(4) as a set of 
thoughts, beliefs, values, wisdoms, and behaviors 
which compose the common base of every social 
action. However, this definition is not as 
comprehensive as it should be. Culture underlies all 
the actions and features of life [Enzensberger, Hans’s 
Magnus.1994]. Anthony Burger defines culture like 
this, Everything man does and doesn’t do.”[Sheldon, 
P. 2003] 

A country’s culture is crystallized and 
visualized on the stamps, the lifestyle of people, 
dressing code and make-up of people, every institute 
in that country, street sceneries, markets and buses 
,patterns, general appearances and features of cities 
and villages, and any other factor relating that country 
(its main feature) or regarding the habits and costumes 
of the people [RICHARDS, G. and RAYMOND, C. 
(2000)]. 
 
2. Tourist reception 

Tourist reception in a region is formed 
socially and culturally in order to revive habits and 
costumes,and tourist’s visiting the societies leads to an 
experience and a memory. The type of host-tourist 
behavior in a region can be looked at in three 
perspectives: 
1. The interactive perspective: This perspective 
visualizes the type of host-tourist behavior as an 
identifiable incident with a number of positive and 
negative outcomes so that it depends on the 
researcher’s approach towards the righteous path of 
research and development to evaluate. 
2. The negative perspective: The function-
oriented perspective includes various social elements 
which may consider every change, specifically such as 
abnormalities, as a consequence of tourism. 
3. The positive perspective: This perspective 
mainly considers the positive aspects of cultural 
changes which are made by tourists to reshape skills 
and costumes such as hygiene, discipline, etc.[ Dogan, 
H. (1989)]. 
 
3. The impact of travel on the traveler 

Even if people have little curiosity or cultural 
sensitivity, traveling puts them in contact with various 
environments. Even if they meet few local people, they 
will still obtain a set of experiences and touches. At 
least, they will learn something about the scenery and 
view of a place, local foods and drinks, and people’s 
behavior. There are just a few people traveling with 
the purpose of discovery. These people are mostly 
interested in learning about various cultures. They may 
even become interested in research and study about a 

country’s culture such as history, art, language. Every 
passenger is impressed in a way. Their tastes, 
experiences, and perceptions get more global. 
Traveling helps the process of globalization. In fact, it 
helps the cross-culture interactions and exchanges 
which try to make people’s lifestyles closer and more 
like [Tekin, A.1994]. 
 
The role of religion 

Religious beliefs are of deepest  emotions. In 
many countries, religious beliefs form the strongest 
factors affecting the way people deal with life. 
Wherever a religion gets strongly institutionalized, it 
can play a huge role in people’s lives; in fact, there is a 
slight difference between religion and politics. The 
constitution accepts an official religion so that the 
connections become clearly obvious. Religion has 
always had a crucial role in augmenting the sense of 
national identity .Being English means being 
Christian, coming from Mali means being Muslim, 
being Balinese means being Indo. However, being 
English, Muslim, or Indo (not Christian) has now 
become the part of a new culture, and its importance 
has increased with the total change and development 
of national identity. Although it can be easily observed 
that visitors are the followers of a religion and the 
local people are the followers of another religion, there 
are some reasons for confrontation and clash. Different 
religions are expected to show more tolerance and feel 
greater responsibility for other religions. Thought 
exchange among religions can form a positive part of 
tourism alongside other cultural activities 
[WorldTourism Organization. 1999]. 
 
4. New tourism destination 

Tourism directly affects the lives of people 
living in the tourism areas. Some impacts of tourism 
development on a new destination are reviewed in the 
following: -Tourism development creates new job 
opportunities. 

This makes people leave their current jobs, 
because jobs relating to tourism are more promising, 
pleasant, and cleaner. 
-Many women find the opportunity to work outside the 
house for the first time in their lives. This provides 
them with new skills, reliability, confidence, and 
financial power. 
-There may not be enough people to fill jobs in the 
region, so development needs that foreign workers 
enter the country as a steady process. These workers 
bearing different cultural characteristics form 
relationships with local people, marry them, etc. 
-Tourism increases people’s incomes. They can buy 
things and do stuff that they were never be able to.  
-Development increases government’s power to 
improve educational and sanitary systems. A better 
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education level and healthier people present a different 
viewpoint of life. There will be a large gap between 
young people and the elderly. 
-House-building will be improved, and different plans 
of housing will be implemented. 
-Machines and technological systems will replace 
human labor force. 
Tourists are customers who are willing to buy 
handicrafts and spend money on works of arts and 
living art stuff, so traditionally cultural activities are 
put in the process of commercialization [World 
Tourism Organization. 1999]. 
 
5. Contemptuous opinions about services 

Services are considered in an undermining 
way in most cultures, and it’s true at both national and 
individual levels. A country may look at tourism as a 
low priority. Politicians may prefer producing other 
stuff to presenting services to the visitors. They say, 
“We are not a serving nation.” They may see tourism 
in a way that an individual is at other people’s disposal 
and is always ready to follow foreigners’ orders to 
serve them, so this matter may be considered 
contemptuous. Similarly, young people have evaded 
tourism jobs. Serving others is blamed. Nowadays, 
tourism has overcome this point of view. 

However, tourism must save its own general 
appearance as a modern and international section 
which is able to present competitive and interesting 
job opportunities [Dwyer, L. 2003]. 
 
6. Extreme price changes 

Extreme price changes mostly emerge when 
people are able to spend more money because of their 
net incomes. Given this buying power, prices are 
inflated to exploit tourists. This is a result of 
opportunism and greed. Tourists are badly punished. 
Some of them are definitely generous and patient, so 
they pay high prices without hesitation. But, some 
others resist this extortion. Tourists’ unawareness of 
prices creates a potentially harmful situation. The lists 
of prices must be prepared and distributed. 

Equally, two-price systems, in which local 
people pay a price and visitors pay another one, 
represents an new source of price fluctuation, and 
tourists are easily abused. Market mechanisms can be 
freed to function, but visitors must be informed of 
locally normal prices [Richards, G. (1993)]. 
 
1) Positive and negative consequences 
-Enhancing visitors’ ability to speak the local 
language. 
-Host society’s tendency to accept and learn other 
languages in order to communicate more with the 
ourists. 

-Creating and reinforcing the sense among residents to 
know themselves. 
-Helping local residents to obtain more knowledge of 
their local culture. 
-Increasing cultural and national pride. 
-Creating suitable situation for residents’ active 
participation in introducing the culture of region to 
guests. 
-Reviving and keeping local myths and folklores that 
might go into oblivion. 
-Reviving local arts and costumes. 
-Encouraging locally economic growth through 
cultural tourism and reviving historical-cultural works 
and buildings. 
2) Positive social impacts 
-Improving the quality of life. 
-Increasing recreational and entertainment facilities. 
-Improving the quality of urban services. 
-Improving the quality of public services (health, 
police, etc.) 
Generally, the consequences and vista of tourism can 
be sought out in differentiating and publicizing 
places, globalizing and internationalizing tastes and 
features alongside the opportunities for people’s 
more creativity regarding the world [Hallinshead, keit 
(1999)]. 
3) Negative cultural-social impacts 
-Increase in prostitution. 
-Alcoholism growth. 
-Increase in crimes. 
-Formation of wrong local cultures. 
 
7. Discussions 

Tourism as a stable and continuous fact at the 
present time can present its abilities in a stable 
developing path in social structures through various 
symbols, and it can be studied by looking at 
communication system between the people of 
destination region and the tourists through different 
aspects of costumes and behaviors, productions of 
material and spiritual cultures, and also cultural social 
tendencies and states which are risen for the tourists 
spiritually in an aesthetic way, and as the existing 
reality in the society and social life of people. 
Generally, the dimensions of tourism’s positive 
impacts can include the following items in the cultural-
social experience framework. 

First, if the interests of tourism are evenly 
distributed in the societies and regions of a country, 
the quality of people’s lives will be improved. Second, 
developing tourism in consequence of exchanges made 
between local people and tourists, family’s structure 
will be modernized. Third, domestic tourism may 
spread a kind of cultural-social integrity and 
convergence inside the country. Fourth, tourism can 
help the expansion and maintenance of cultural 
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heritage, museums, theaters, and other cultural 
facilities in the societies. Finally, tourism development 
may create opportunities for cultural exchanges 
between tourist and local people so that these two 
groups can get to know each other’s cultures more and 
respect each ones gradually. 

Generally, the negative dimensions of tourism 
include the following issues in cultural-social terrain. 

Economically, too high density of tourists 
may cause inflation of goods and services in some 
destinations, so the local residents become angry and 
hostile toward the tourist. First, cultural relic's 
destruction. If tourists visit a historically important 
place too much, it may become destroyed gradually. 
Second, cultural transformation, with particular 
attention to the fragility of cultural heritage, tourism 
development may cause damage to the authenticity of 
local cultural patterns. Third, cultural invasion. It is 
possible that local values turn to materials due to 
extreme efforts in making tourism appealing and 
dealing with cultural aspects over commercially in 
tourism destinations. Finally, corruption and social 
disorders. Tourism may intensify social pathologies 
such as alcoholism ,addiction, crime, and prostitution. 
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Abstract Absurd theater is an art which represents absurdity of life in the contemporary western countries as a 
fundamental objection against the absurd life the meaning and values of which are not the pre-given or natural 
affairs, but they are originated from human practice and the relation that he has given to the world. Meaninglessness 
of the life and world is the product of the action, practice and existential experience of the wise creatures who cannot 
give the meaning to the life and its world any more. This disability of the human being in giving meaning to the life 
is the climax of fall from all transcendental ascents which have shined as stars in the different periods of the 
mankind civilization. The morality is the most important ascent which has been experienced through catastrophes 
and disasters and gradually and step by step it has been threatened and become infirm. Seemingly, meaninglessness 
of life is product of weakening and probably destruction of morality basis. By domination of modernity, the ethic 
became independent and actually it lost the religion protection (lose of traditional basis of morality). In other words, 
the morality remained valid only by leaning on humanity and human reason. The statements by great thinkers as 
Marx, Nietzsche, Freud on the costly position of human as God’s representative or kin as well as scientific 
advantages of the scientists as Copernicus, Coupler, Galileo, Darwin, Heisenberg and Einstein against the prevail 
understanding of human and his position in the existence, made the human’s base and status unstable and eventually 
the world wars did the final stoke. Because of its disconnection from religion, the morality, which had only leaned 
on the human, became seriously unstable and weakening by these events and fall of human’s base as a creative from 
the ancestry of animals (Darwin), slave of instincts (Freud), plaything of historical condition (Marx), restricted in 
his/her own perspective (Nietzsche)… (Lose of Modern morality basis). Absurdity of absurd theater in the structure 
and content, which is experienced from this structure, is represented. Absurdity is perceived not only from the 
totality of structure but the various parts of structure. The effete or outcast characters or both of them, the trivial 
subjects which are lack of great values of human, dialogues including the words with out communication and non-
solidarity phrases, cyclic constructions which are without the current climax and fall of classic and neo-classic, 
absence of conflict between the opposite ideas and the characters who protect the ideas are the structural elements 
which generally express absurdity of human life as well as independently narration of this tragedy. Considering the 
great works including Waiting for Godo (Samuel Becket), Rhino (Eugene Ionesco), Return to Home (Harold Pinter) 
prove this condition.  
[Yousef Afarini, Mohammad Shoalehsaadi, Alireza Shahrostambelik. Absurd and Morality. Life Sci J 
2012;9(4):2340-2344] (ISSN:1097-8135). http://www.lifesciencesite.com. 346 
 
Key words: absurd theater, morality, value, meaning, modernity 
 
1. Introduction 

In the end of middle centuries, the western 
human gradually refused the autonomy of church in 
order to become-as Kant had wished-mature, which is, 
he/she himself/herself seeks and find episteme. This 
maturity was venerating the reason in one side and 
disdaining any reference in the other side. Reason had 
reached to the divine dignity and it intent to establish 
a paradise, which has been promised by the religious 
books in “the next world”, on the earth. Francis Bacon 
and Descartes promised this “wrought – reason” 
paradise in the beginning of modernity. Independent 
from its religious basis, even moral affair was seeking 
by help of reason. Kant assumed the moral 
independent from any intrest, praised and authentic 
and he had designed firm reasoning in expression the 

pure moral affair. The moral goodness and badness, 
according to Kant, is perceived by every body through 
the reason and we ought to try to live according to this 
perception. In other words, he expressed the morality 
of liberal and senior, but he had taken an important 
protector from morality, that is, religion. Although the 
morality is free and sublimated from any promise, 
undoubtedly most part of society contains the 
common people who are not familiar to the liberal eth 
morality and their good and evil deeds are not resulted 
from the rational understanding but for paradise or 
fear from hell. Destruction of the religion protection 
seriously destroys the morality base or leastwise 
abstinence from non-moral affair in them.   
         Although Kant destroyed the religious 
protection of morality as well as the leaning on the 
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vulgar, the background for this destruction had been 
provided before him. Corruption, oppression and 
ignorance of the church authorities had blemished the 
religion validity; therefore, it (religion) had not the 
competence of authority and preferentiality. Reading 
of the Catholic Church from Christian had been 
spread to the area of policy and political 
incompetence of and inefficiencies were not 
detachable from the religion capabilities; 
consequently, every thing was ascribed to the religion. 
Also, illegitimacy of the believers or custodians of 
religion were not detachable from the religion itself; 
therefore, it was recorded for religion. The vain 
champion of the church with scientific advantages 
(Galileo, Cepler, Jerdano Brono…), the huge wealth 
of the clergymen who were promoting the ascetic life 
of Christ inconsistently, incompatibility of the church 
training and human instinct tendencies (as 
bachelorhood, disdain wealth and comfort…), torture 
and murder of innocent people by excuse of 
ancisation, the criminal and at the same time unhappy 
crusade wars, disability of  the church in explaining 
and justification of the new advantages of sciences 
were the issues that determined the end of the church 
paradigm.    
            By scientific struggles, philosophical 
optimism, and protection of the artistic movements, 
modernity determined  a condition in which all 
religious and superstitious promises in the people’s 
belief… the ideal world or utopia and promised 
paradise is possible in this earthly world by use of 
reason. But exactly in the moment in which all 
modernity ideals were in stage of certainty, namely 
beginning of 20th century, the time which the reason 
could achieve the domination of human on the world 
and open the gates of sky to him, the world wars, 
poverty, corruption…, gad between the classes, 
domination of bureaucratic system and injustice rules 
of market and the work area persuaded people to 
believe that the new God (reason) in constructing 
paradise not only was unable but instead it has 
constructed a horrible hell. 
 
2. Research Method and Research Consideration 

In this research, which focuses on 
representation of morality absurdity in the absurd 
theater, studies three major works in the area of 
absurd dramatic literature, that is, Samuel Bucket’s 
Waiting for Godo, Eugene Ionesco’s Rhino and 
Harold Pinter’s Return to Home. Consequently, the 
central thought of the works which is representation 
of the morality absurdity become clear. Some books 
have been referred to as the references for explaining 
the absurd, but it has been preferred to avoid the effect 
of the other critics and analyst for analyzing the plays.   
 

3. Consideration and Discussion 
The pioneer philosopher of modernity in the 

17th, Descartes had said “I think then I exist.” This 
statement, which announced the modern humanist 
domination, was carrying a great truth in itself. 
“Human’s existence is his/her thought.” Without 
thought, human is not a human. Two centuries after 
Descartes, the professional reason of human had made 
an instrument which has destroyed human existence in 
the shortest possible time. People in Hiroshima and 
Nagasaki by the product of the reason to which, in 
Descartes terms, human’s existence was conditioned 
were destroyed as soon as possible.  
Therefore, human’s thought had determined his/her 
living not his/her existence. The thinking human had 
thought this living burden. Therefore, it had to say “I 
think then I existed.” 
           This is the time of absurd emergence, a 
theatretical movement which was pioneered by its 
greatest precursors including Samuel Bucket, Eugene 
Ionesco, Jan Jene and Arthur Adamov. The early 
plays of Edward Albee and Harold Pinter also fall in 
the scope of this category… [1]. Moreover, we can 
find the similarities between the works by Chekhov, 
Sartre, Camus, Eanil and those of this movement. The 
most works of this movement are in French language 
(Bucket,  Ionesco and Jene); therefore, it is originally 
a French movement. Art mirrors human and reveals 
the existence and essence of human in a non-
conceptual experience and this ability is incomparable 
to the manifestations of human life. Absurd theater 
represents the western contemporary human 
realistically. The western human, after the spree of 
rejection the religion and belief in the god of reason, 
wondering and unconscious was proud of reason. He 
had not any base to which fight or by which rises 
against that condition. Being alive and no living was 
the story of the contemporary human from the 
perspective of absurd theater. Regarding the condition 
of emergence of absurd theater Bracket said: “theater 
was exceedingly influenced by the war horrors and 
possibility of its repetition. The thinkers of the period 
have planed the fundamental questions about human’s 
responsibility and even his survival. The very themes 
of the plays are anxiety and feeling of sinfullness.” [2]  
              This horror and anxiety captured the scene of 
theater. Theater was no more an entertainment for 
instruction or purification. It was, like others, captured 
by anxiety and its representation was horrible. 
Millions people had been victimized by the world 
wars because of only two atomic bombs. In the end of 
War II, thousands atomic bombs were prepared by 
different countries to target one another. As a result, if 
this new war (nuclear war), the scope of which was all 
over the world, was occurring, it would had 
annihilated human for ever.    
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About the setting and atmosphere of absurd 
work, Hans Leh Man has said: “the atmosphere in 
which absurdity theater is living has the political, 
philosophical and literary causes: the experience of 
savagery in the twentieth century, possibility of the 
end of history (Hiroshima), bureaucracies without 
meaning, political submission, an existentialist return 
on the individual and nihilism are in close 
interconnection.” [3] 

This theater has been dismantled from what 
has been called as art mission or its capability since 
Plato to Nietzsche. It neither reveals divine truth 
(Plato) nor instructs people (Aristotle) or appears 
infinite idea (Hegel), it neither inaugurates a new way 
for life (Nietzsche) nor uncovers the existence 
(Heidegger). Power of contemporary theater has been 
judged by Peter Brook as: “there is not a living theater 
which answers to the real contemporary needs… 
theater do not satisfy any contemporary need, the 
people who used to go to theater, cannot get 
something from the plays; they con not achieve the 
least element for their routine future life… “. [4] 

Optimism in the beginning of modernity was 
replaced by exceeding despair and disappointment. 
The hopelessly conditions had directed the life 
horizon toward a thick darkness; consequently, people 
were expecting the collapse and destruction of 
existence by outbreak of the destructive nuclear war. 
Expect of the worst condition, while nobody could do 
any thing, caused an exceptional experience. “When 
the atomic dust of Hiroshima and Nagasaki massacre 
settled down, when the horrible pictures of human 
burner’s kiln of Germany and ideological massacres 
by Russian were presented to the world, darkness and 
sorrow captured the theater scenes beyond the 
conventional notions.” [5] 

This difficult experience gave the life a 
different meaning from what is in the philosophical or 
religious literature. There is always a way to escape 
from the crisis and catastrophe in the most pessimistic 
religious ideas. At least, religion promises the next 
world justly. The pessimistic philosophers also 
suggest some alternatives but all the alternatives 
seemed foolishly, ridiculous and deadlock in the new 
horrible experience. The lesson which the war, 
occupation and, in particular, explosion of the atomic 
bomb taught was too cruel that anybody accept to 
deceive itself or participate in the lies by others… 
Human wanted to demonstrate his/her own 
meaninglessness and nihilism in a nihilist world, and 
to question the thought habit and the most traditional 
and sacred beliefs and clearly understand the 
nothingness and vacuum to which humanity and 
human were running.” [6]  

Absurd drama represents the horrible 
experience of life and the life accompanied by 

horrible, anxiety, imminent waiting for catastrophe 
and nothingness. It is a condition in which a hero will 
not rise to change the unjust condition because human 
has lost the belief in the power to change the 
condition. In the condition in which the future is too 
much darker and ambiguous than the past, possibility 
of the fall of the sky roof on the head of the earth 
inhabitants, rejection of religious and non-religious 
belief, and the great victim is the morality. In this 
condition, everybody can do every thing because 
everything is legitimized or there is not any forbidden 
affair. Legitimized or illegitimated are the rules to 
order the society and facilitate possibility of life. 
When the life is unstable and existence is going to 
fall, there is not any a tomorrow in “the World” or 
“Area of the world” in which human suffers the 
vengeance of this world; therefore, every thing is 
legitimized. In other words, it is possible to keep the 
parents in the ash-bin (End Game), or betray the wife 
or husband in front of him/her… (Return to Home) or 
employ human as an animal (Waiting for Godo) or he 
was curious, when the Men became into animals, 
whether they the animal is one-horn or two-horn 
(Rhino)   

 
The absurd artist writes against 
these conditions. He does not 
deliver a political manifest against 
the dominant conditions but, by 
revolution of the conditions and 
uncovering it for use, it exposes us 
to the terrible experience of the 
world which has been dismantled by 
our affair and its endurance is 
difficult and even impossible. Some 
affairs including “devastation of 
natural environment, the dangers of 
chemical bombs, atomic rubbish, 
developing the mass media in a way 
that the private identity is lost, 
change in the morality and 
eradication of any moral taboo… . 
[7] 
 
Absurd artist is not a social reformist or 

political activist; therefore, it does not say us what we 
should or should not do to better the world. He reveals 
the world to us by the artist instruments, that is, what 
he has and the language by which he/she speaks. In 
other words, he/she clarifies the world to which we 
have gotten and we are unable to perceive its 
abnormality, irrationality or unfairness. But, the art 
through defamilirization attracts our attention. The 
artistic instrument of the absurd artists is exerted so: 
“in their works, they put some elements which are in 
the common atmosphere and, instead of the cause and 
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effect relations, they met the turbulent structures 
which are their current dramatic subject. In this way, 
the feeling of nihilism from the things which is by 
combination of developed incompatible accidents is 
produced and it is resulted in a serious- ridiculous and 
ironic atmosphere”. [8]  

Waiting for Godo is a brilliant example of 
lose of the basis particularly the basis of morality. 
“Estragon” and “Vladimir” are the wandering effete 
whose existences are summarized in vain delay and 
binds as carrot and turnip involving in a shoe and hat. 
Pertinence of the morality life is a purposeful and 
transcendental- based life and human’s sublime has a 
relationship to his/her transcendental desires. The two 
features are not observed in the life of “Estragon” and 
“Vladimir”. If we do not assume Godo as the product 
and creation of the melancholically imaginations, it is 
an unfaithful promised character who enjoys his own 
unfaithfulness and Estragon and Vladimir’s waiting 
for him. Moreover, a child who sometimes brings lie 
promise of Godo’s coming in the future is also his 
accomplice or the object of his action in this amoral 
practice. If we assume Godo as Estragon and 
Vladimir’s imagination, it is another symbol of the 
childish life against which Kant had reacted and 
expressed improvement at human’s maturity as 
“struggle to achieve episteme for its own self.”   

“Lucky”, in this work, is a human-animal 
which carries load and shows the way, it beats and 
kicks if it is necessary, it recites lectures, and it is a 
strange mixture of dog, donkey and peacock and eats 
the reminder of the master’s (Putsoo) food 
delightfully. “Putsoo”, who seems the master, is a 
pathetic creature that is blind and lame and the 
autonomy of his masterhood is only and only a 
consequence of automatic slavery of lucky. Lucky’s 
slavery represents the amoral life by “Lucky” who 
practice slavery and “Putsoo” who enslaves as the lie 
promise (by Godo and the child) with Estragon and 
Vladimir’s is also amoral. If there is not any rule that 
protect such victimized men- it is the result of 
absurdity of morality- why is the morality and social 
protection the source and basis of rule in each society. 
Society does not show any reaction to this status. 
Does not it understand this condition? Estragon and 
Vladimir also represent society individuals, who are at 
the same time victims and indifferent in comparison 
to the Lucky slavery and they reveal indifferent 
society against injustice, fall of morality.  
              “Rhino” reveals another kind of absurdity of 
life. In a horrible condition in which the Men become 
into the harsh and dangerous animals, the dominant 
concern of society is to know whether the harsh and 
dangerous animals are one-horn or two-horn, Asian or 
African. Society has lost its sensitiveness for the 
norms and values and it does not react in opposition to 

their violation. Eventually, “Branje” is the only 
human who has been not metamorphosed into an 
animal. His stability is not because of a particular 
ability or a firm belief in a transcendental value as a 
hero but because of his disability has remained a 
human. He has tried seriously to become a human. 
Even he has tried the voice of animals, but, he has 
remained, against his tendency, a human. 

Absurdity of life is in a way in which to be a 
human is not a prominent accomplishment but an 
unwanted and unwittingly pathetic weakness! 
Interestingly Branje’s behavior was blaming by others 
before the attack of Rhino and epidemic of becoming 
into Rhino, particularly by John. On those times 
Branje was going to work in a drunken condition. His 
cloth was not clean and tidy and his face was not 
shaved every day. In the position of a morality 
teacher-the role which was played by the priests- John 
continuously reminds Branje’s duties in the position 
of a normal citizen and Branje also listens shamefully, 
but John, interestingly, is among the first people who 
become into Rhino! Branje, who is disabling to 
believe in the imposed social norms, is the only one 
who does not transform into a Rhino. Possibly, 
“Return to Home” is the most horrible experience 
among the work against absurdity of the life. The 
woman has been reduced into the tool for sexual 
passions and the sensual are regardless her husband’s 
brothers and father and amazingly every thing 
happens in front of the husband. The woman decides 
to leave her children and stay among the group. 
Because of the costs, the group decides for 
prostitution of the women in the opportunities (e. g 
when the men are at work). Her husband is a designer 
of this alternative.    

Traditionally the parents are remembered by 
their good deeds, but the family mother, against 
tradition, is remembered as the present bride of the 
family. The family uncle declares that they have 
experienced, like this condition, a successful 
competition to achieve their brother’s wife! The 
children are in a serious competition, which is 
sometimes resulted in beating, to their father to attract 
the family bride. The children treat their father 
inferiorly and abusively.    

The family uncle reveals his job capabilities 
proudly. He recognizes himself as the favorite driver 
of his rich passengers because he knows when he 
should or should not speak. He knows what he should 
or should not say so that satisfies the passengers! As 
if, Lucky of “Witting for Godo” has been repeated in a 
more tangible and believable way. Both are the tools 
dismantled from human emotions and they merely do 
what they have been wanted or it has originally been 
scheduled for them. Evaluation of the role and 
function and comparison to the morality principles is 
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impossible because morality is no more a 
transcendental value.   

 
 

4. Conclusion 
Absurd drama reveals the contemporary 

western human as it is or it is possible to be and 
revelation of total fall taken place by the morality 
litter. The prominent works of absurd theater 
represent the lost leaning of human morality. The 
morality, which was propagated by morality 
independently from religion, lost its validity when 
mortality ideals reached to deadlocks and became a 
subordinate from the needs of “body-diagnosis” 
which are common between human and animals. By 
disconnection of religion and morality, in the 
beginning of modernity particularly in Kant’s works, 
morality merely leaned on human. Scientific and 
philosophical advantages and historical experiences 
have destroyed the basis of human validity that 
recognized from gods ancestry in the ancient Greece 
and God’s child in the Middle Ages. Destruction of 
human validity actually recorded the only leaning of 
morality which was followed by meaningless and 
aimless life and absurd brilliant works show us this 
regretful condition. 
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Abstract: In an interconnected power system, as a power load demand varies randomly, both area frequency and 
tie-line power interchange also vary. The objectives of load frequency control (LFC) are to minimize the transient 
deviations in these variables (area frequency and tie-line power interchange) and to ensure their steady state errors to 
be zeros. When dealing with the LFC problem of power systems, unexpected external disturbances, parameter 
uncertainties and the model uncertainties of the power system pose big challenges for controller design. Active 
disturbance rejection control (ADRC), as an increasingly popular practical control technique, has the advantages of 
requiring little information from the plant model and being robust against disturbances and uncertainties. In this 
paper an optimal load frequency controller for two area interconnected power system is presented to quench the 
deviations in frequency and tie line power due to different load disturbances. In classical LFC problems, PI type 
controllers are used to control of system. But due to some disadvantages of the PI type controllers, the researches are 
toward finding a better control scheme. Although many different advanced method have been carried out to LFC 
problem, but the industries are willing to use simple PI controllers. In this regard, PID type controller is used for 
LFC in this paper. 
[Ali Zarei, Kayvan Karimi Tarazani, Negin Zarei, Yousef  Katal Load Frequency Control by using a new controller. 
Life Sci J 2012;9(4):2345-2348] (ISSN:1097-8135). http://www.lifesciencesite.com. 347 
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1. Introduction 

Power systems are used to convert natural 
energy into electric power. They transport electricity 
to factories and houses to satisfy all kinds of power 
needs. To optimize the performance of electrical 
equipment, it is important to ensure the quality of the 
electric power. It is well known that three-phase 
alternating current (AC) is generally used to transport 
the electricity. During the transportation, both the 
active power balance and the reactive power balance 
must be maintained between generating and utilizing 
the AC power. Those two balances correspond to two 
equilibrium points: frequency and voltage. When 
either of the two balances is broken and reset at a 
new level, the equilibrium points will float. A good 
quality of the electric power system requires both the 
frequency and voltage to remain at standard values 
during operation. For North America, the standard 
values for the frequency and voltage are 60 Hertz and 
120 Volts respectively. However, the users of the 
electric power change the loads randomly and 
momentarily. It will be impossible to maintain the 
balances of both the active and reactive powers 
without control. As a result of the imbalance, the 
frequency and voltage levels will be varying with the 
change of the loads. Thus a control system is 
essential to cancel the effects of the random load 
changes and to keep the frequency and voltage at the 
standard values. Although the active power and 
reactive power have combined effects on the 
frequency and voltage, the control problem of the 

frequency and voltage can be decoupled. The 
frequency is highly dependent on the active power 
while the voltage is highly dependent on the reactive 
power. Thus the control issue in power systems can 
be decoupled into two independent problems. One is 
about the active power and frequency control while 
the other is about the reactive power and voltage 
control. The active power and frequency control is 
referred to as load frequency control (LFC). 

Many control strategies for Load Frequency 
Control in electric power systems have been 
proposed by researchers over the past decades. This 
extensive research is due to fact that LFC constitutes 
an important function of power system operation 
where the main objective is to regulate the output 
power of each generator at prescribed levels while 
keeping the frequency fluctuations within pre-
specifies limits. A unified tuning of PID load 
frequency controller for power systems via internal 
mode control has been proposed [1]. In this paper the 
tuning method is based on the two-degree-of-freedom 
(TDF) internal model control (IMC) design method 
and a PID approximation procedure. A new discrete-
time sliding mode controller for load-frequency 
control in areas control of a power system has been 
presented [2]. In this paper full-state feedback is 
applied for LFC not only in control areas with 
thermal power plants but also in control areas with 
hydro power plants, in spite of their non minimum 
phase behaviors. To enable full-state feedback, a state 
estimation method based on fast sampling of 
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measured output variables has been applied. The 
applications of artificial neural network, genetic 
algorithms and optimal control to LFC have been 
reported in [3-5]. An adaptive decentralized load 
frequency control of multi-area power systems has 
been presented in [6]. Also the application of robust 
control methods for load frequency control problem 
has been presented in [7-8]. In this paper PI and PID 
type controllers are simulated and compared. The 
parameters of the proposed controllers are tuned by 
using Tabu search (TS). 
 
2. Plant model 

Fig. 1 shows a two-control area power 
system which is considered as a test system. The 
state-space model of the system is as (1) [9]. 

 
Figure 1: Two-area electric power system for LFC 
studies 
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The parameters of model, defined as follow: 
∆: Deviation from nominal value 
M=2H: Constant of inertia 
D: Damping constant 
R: Gain of speed droop feedback loop   
Tt: Turbine Time constant 
TG: Governor Time constant 
G1: First area controller 
G2: Second area controller 

The typical values of system parameters for 
nominal operation condition are as follow: 
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Where, the footnote 1 indicates first area 
parameters and footnote 2 indicates second area 
parameters and the parameters of two areas are 
considered equal.  
 The objectives are Design G1 and G2 in Load 
Frequency Control (LFC). As referred before, many 
methods have been carried out to design these 
controllers so far. In this paper PID type controller is 
considered to control of system. A Meta heuristic 
optimization method named TS is used to tuning the 
proposed controllers. 
 
3. Design methodology 

The PID controller performance is evaluated 
on the proposed test system given in section 2. The 
parameters of the PID controllers are obtained using 
TS. In the next subsection a brief introduction about 
TS is presented.   
 
3.1. Tabu search 

Tabu search (TS) was first presented in its 
present form by Glover. Many computational 
experiments have shown that TS has now become an 
established optimization technique which can 
compete with almost all known techniques and which 
- by its flexibility - can beat many classical 
procedures. Up to now, there is no formal 
explanation of this good behavior. Recently, 
theoretical aspects of TS have been investigated [10]. 
The success with TS implies often that a serious 
effort of modeling be done from the beginning. In 
TS, iterative procedure plays an important role: for 
most optimization problems no procedure is known 
in general to get directly an "optimal" solution. 

The general step of an iterative procedure 
consists in constructing from a current solution xi a 
next solution xj and in checking whether one should 
stop there or perform another step. 
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In other hand, a neighborhood N(xi) is 
defined for each feasible solution xi, and the next 
solution xj is searched among the solutions in N(xj). 

In this part we summarize the discrete TS 
algorithm in four steps. Assume that X is a total 
search space and x is a solution point sample and f 
(x) is cost function: 

1- Choose x  X to start the process. 

2- Create a candidate list of non-Tabu moves in 
neighborhood. (xi, i=1,2,...,N )   

3-Find xwinner  N(x) such that f(xwinner) < f (xi), i≠ 

winner . 
4- Check the stopping criterion. If satisfied, exit the 
algorithm. 
If not, winner x = xwinner, update Tabu List and then 
go to step 2. 
In order to exit from algorithm, there are several 
criterions that are considered in our research. 
1- by determining a predetermined threshold: If the 
value of cost function was less, algorithm would be 
terminated. 
2- Determination of specific number of iterations. 
3- If the value of the cost was remained invariable or 
negligible change for several iterations, algorithm 
would be terminated.  
A didactic presentation of TS and a series of 
applications have been collected in [10]. 
 
3.2. controller adjustment using TS 

In this section the parameters of the 
proposed PID controllers are tuned using TS. In 
optimization methods, the first step is to define a 
performance index for optimal search. In this study 
the performance index is considered as (2). In fact, 
the performance index is the Integral of the Time 
multiplied Absolute value of the Error (ITAE).   

dtΔωtdtΔωtI
t

0

2

t

0

1  TAE (2) 

  It is clear to understand that the controller 
with lower ITAE is better than the other controllers. 
To compute the optimum parameter values, a 10 % 
step change in PD1 is assumed and the performance 
index is minimized using TS. It should be noted that 
TS algorithm is run several times and then optimal 
set of parameters is selected. The optimum values of 
the PID parameters are obtained using TS and 
summarized in the Table 1.  

 
Table 1. Optimum parameters of PID controllers  
 KP KI KD 

First area  13.43 45.71 1.04 
Second area  6.22 70.23 1.10 

 

In order to comparison and show 
effectiveness of the proposed method, PI type 
controller optimized by TS is incorporated for LFC. 
The optimum value of the PI controllers Parameters 
are obtained and summarized in the Table 2.  
 
Table 2. Optimum values of KP and KI for PI 
controllers  
 KP KI 

First area  11.7321 43.1291 
Second area  5.5099 66.7739 

 
4. Results and discussions   

The results are carried out on the multi area 
test system with the proposed PID and PI controllers. 
Three operating conditions are considered for 
simulation as follows: 
i. Nominal operating condition  
ii. Heavy operating condition (20% changing 
parameters from their typical values) 
iii. Very heavy operating condition (40% changing 
parameters from their typical values) 

In order to demonstrate the robustness of the 
proposed method, The ITAE is calculated following 
step change in the demand of first area (PD1) at all 
operating conditions (Nominal, Heavy and Very 
heavy) and results are listed at Table 3. Following 
step change, the PID controller has better 
performance than the PI controller at all operating 
conditions. 

 
Table 3. 10% Step increase in demand of first area  

 The calculated ITAE  
PI PID  

0.0055 0.0025 Nominal condition 
0.0681 0.0041 Heavy condition 
0.0112 0.0066 Very heavy condition 

 
Figure 2 shows ∆ω1 at nominal, heavy and 

very heavy operating conditions following 10 % step 
change in the demand of first area (PD1). Each 
figure contains two plots as solid line for PID 
controller and dashed line for PI controller. It is seen 
that the PID controller has better performance than 
the other method at all operating conditions.  

 
5. Conclusions 

This paper presented the application of a 
new control scheme for LFC problem. PID type 
controller has been successfully carried out for LFC 
problem. The parameters of the proposed PID 
controller have been tuned by using TS. The 
proposed PID controller had significant priority 
rather than PI controller. The simulation results which 
have been carried out on a two-area electric power 
system showed the viability of PID controller. The PI 
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controller is the most commonly used controller in 
the industry and practical systems, therefore the 
paper’s results can be used for the practical LFC 
systems.  
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Figure 2: Dynamic response ∆ω1 following step 
change in demand of first area (∆РD1) 
a: Nominal b: Heavy c: Very heavy  
Solid (PID controller), Dashed (PI controller) 
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Abstract: Treatment of infertility and induction of estrous cycle in cows is usually based on progestagens, 
prostaglandin and gonadotropin releasing hormone or its analogues. gonadotropin-releasing hormone from 
hypothalamus a polypeptide hormone was found to regulate the secretion of luteinizing and follicle stimulating 
hormones. The present study aimed to study the pharmacodynamics of GnRH and PGF2ɑ (OvSynch protocol) 
treatment on cattle fertility and some biochemical and hormonal status during summer season. Fifteen cross breed 
cows (Baladi X Abundance), 9 primiparous and 6 pleuriparous cows, their ages (4.84±1.91) years, not exhibiting 
estrus signs for duration of 108±45.52 days, were treated with OvSynch protocol (GnRh-PGF2ɑ-GnRh). Cows were 
injected with 2.5ml Receptal® (GnRH) I/M. Seven days later, 2ml Estrumate® (PGF2ɑ)was injected I/M., followed 
48 hours later with injection of 2nd dose of GnRH (2.5ml Receptal®), I/M .,then timed artificial insemination 
(T.A.I.).Blood samples were collected from jugular vein along the experimental period. Complete blood picture, 
Serum progesterone and estradiol-17β were assayed . The response to treatments were determined using rectal 
palpation and ultrasonography(US ).The results revealed that no marked changes were occurred in blood 
parameters(RBCs, MCV, HCT , HB, WBCs, LY%& GR%), after treating with the drugs, Receptal®-Estrumate®--
Receptal® (OvSynch protocol) . But it is clear that, these fluctuations in blood parameters lie within the normal blood 
value range of cattle. A high estradiol level (35.9±3.62pg/ml) was recorded at day (10) at fixed TAI and lowest one 
(21.03±0.79pg/ml) was detected at day (73). A higher P4 value (17.05±5.23ng/ml) was recorded at day (12) and a 
significantly lowest one (0.29±0.05ng/ml) was recorded at day (73). The ovulation rate was 72%, while the 
pregnancy rate was 40% in cows treated with GPG protocol. It is concluded that the hormones used in 
OvSynch protocol (GnRH, PGF2ɑ &GnRh), stimulated the ovarian activity of cows and can overcome 
summer infertility and the hormones used had no adverse effect on hematological parameters and/or metabolic 
status of treated animals. 
 [Abdel Mohsen M. Hammam ; Mahmoud M. Hussein; Ahmed Abou-El Fadel Hussein; Mona S. Zaki, Amal 
H. Ali and Hany A. Amer. Pharmacodynamics of gonadotrophin releasing hormone (Receptal®) and 
prostaglandine (Estrumate®) on ovarian activity, hematological picture and some steroid hormones of 
cows during summer season Life Sci J 2012;9(4):2349-2355]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 348 
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1. Introduction 

It was reported that a polypeptide namely, 
gonadotropin-releasing hormone from hypothalamus, 
was found to regulate the secretion of luteinizing and 
follicle stimulating hormones (Schally et al., 1973). 

In cycling cows, administration of GnRH or a 
derivative induces a gonadotropin surge (Chenault et 
al., 2003) with peak LH within 2 to 3 h (Williams et 
al.,1982) and alters the pattern of follicle growth 
(Thatcher et al., 1989; Wolfenson et al.,1994). 
Administration of GnRH induces a LH surge with 
similar maximum LH concentrations (McDougall et 
al.,1995) but with approximately half the duration 
(Chenault et al.,2003), when compared to the 
endogenous LH release during the normal estrous cycle 
at the time of ovulation (Rahe et al., 1980; Chenault et 

al., 2003). A single injection of GnRH or an agonist is 
sufficient to induce ovulation or atresia of a dominant 
follicle (Crowe et al., 1993; Twagiramungu et al., 
1995). Several reports demonstrated that growing 
follicles greater than 10 mm in diameter ovulate after 
GnRH injection (Pursley et al., 1997; Silcox et al., 
1995; Martinez et al., 2000) 

The Induction of ovulation of ovarian follicles 
was demonstrated in milked (Britt, et al., 1974) and 
suckled cows (Schams et al., 1977) following an 
injection of Gonadotropin-releasing hormone. GnRH 
induced effects is indirect (Chenault et al., 2003) 
through their induced release of LH (Britt et al.,1974) 
and follicle stimulating hormone (FSH) from anterior 
pituitary gland. Later, GnRH analogues and agonist 
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were developed, which were more potent than native 
GnRH (Thatcher et al., 1989). 

Synchronization of follicular waves and 
selection of new large follicle following GnRH at any 
stage of the estrous cycle was used as a tool to further 
develop estrous synchronization programs for fixed 
timed AI (Twagiramungu et al., 1995). 

To improve the estrus synchrony exogenous 
GnRH, which controls the developmental stage of the 
preovulatory follicle has been included with 
prostaglandin for synchronization of estrus in dairy 
cows (Stevenson and Pursley, 1994; Thatcher et al., 
2001). The random administration of GnRH during the 
estrous cycle results in LH release (Chenault et al., 
2003), causes ovulation or luteinization of large 
follicles present in the ovary, synchronizes the 
recruitment of a new follicular wave (Thatcher et 
al.,1989; Martinez et al., 2000), and equalizes follicle 
development waves (Twagiramungu et al., 1995; 
Schmitt et al., 1996). Subsequent administration of 
PGF2α induces the regression of an original or GnRH-
induced CL, and allows final maturation of the 
synchronized dominant follicle (Schmitt et al., 1996). 
Further, there is no apparent detrimental effect of 
GnRH on the responsiveness of GnRH-induced CL or 
spontaneous CL to prostaglandin (Twagiramungu et 
al., 1995). 
      Recently, it is important that effective estrous 
synchronization protocols are developed in order to 
increase the use of A.I. In addition, estrous 
synchronization protocols should be designed to 
reduce time and labor inputs by limiting cattle 
handlings and reducing or eliminating estrus detection 
(Larson et al., 2006).  
   The main purpose of this study was to 
study the pharmacodynamics of 
Receptal®(GnRH) and Estrumate® (PGF2α) 
injection on animal fertility , hematological and 
steroid hormone pattern and pregnancy rate in 
cows . 
2. Material and Methods 

The present study was conducted in 
private sector farms in Beni-Suef Governorate, 
Upper Egypt, during 2010 to August/2011. 
1. Animals 

This study was conducted on 15 
crossbreed cows (Baladi×Abundance). The age 
of the animals ranged from 3 to 8 years (4.84±1.91 
years). These animals were reared under correct 
management system including feeding, housing, and 
veterinary medical care as well as recording system. 
The selected animals were free from any reproductive 
disorders. The body condition score (BCS) of these 
animals was recorded(2.7±0.57) and scaled according 
to Gordon (1996).  

The general characteristics of the used animals and 
types of the applied protocols are presented in table (1)  
 
Table 1: General reproductive and productive 
characteristics of cattle under experimentation.  

 

VARIABLE Cows 

Breed 
Crossbreed cows 
(Baladi×Abundance) 

Month of experiment Summer (August) 

 Parity 
 Primiparous 9 (60%) 

 Pleuriparous 6 (40%) 

Average daily milk yield (kg) 3.5 

(B.C.S.) 2.7±0.57 

Interval from calving to 1st estrus 
(days) 

108±45.52 

Age (year) 4.84±1.91 

 
2. Chemicals  
A. Estrumate® (Synthetic prostaglandin) 

Each ml contains 263 µg cloprostenol sodium 
(BP-vet.) equivalents to 250 µg cloprostenol 
(Schering Plough, Essex Animal Health, and 
Germany). 
B. Receptal ® (Gonadotropin releasing hormone) 
Each ml contains 0.0042 mg buserelin acetate 
equivalent to 0.004 mg buserelin, 10mg benzyl alcohol 
(Intervet International B.V. Boxmeer, Holland). 
3.Semen: Bull semen no. 91, name Jiscar processed 
and packaged in mini straws (0.25 ml) at A.I. center , 
Beni-Seuf , Egypt. 
 
Methods  
1. Clinical examination 
Ovarian findings: Clinical examination was 
performed according to Arthur et al. (1989). Rectal 
palpation was done for detection of the ovarian 
activities at the beginning of each protocol. Follicular 
consistency was examined rectally at the time of 
insemination and classified into turgid or fluctuating 
follicles.  
Genital tract: Examination of the genital tract at the 
time of insemination was done as described by Arthur 
et al.(1989).  
Estrus signs: Observations of the animals for signs of 
heat were done throughout the day from early morning 
to evening and classified into strong and weak estrous 
signs according to the intensity of nervous 
manifestation exhibited by cows at estrous. 
2.Fertility indices 

Rectal examination of the cows for pregnancy 
diagnosis was done 45-60 days and ultrasound 
examination at 30 days post insemination. The fertility 
indices were calculated as described by Grusenmeyer 
et al. (1992).  
3.Blood sampling and serum preparation 
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Blood samples were collected from the 
jugular vein into two test tubes; one containing 
anticoagulant (2-3 drops Heparin) for 
hematological analysis and other test tube 
containing no anticoagulant for serum preparation 
for hormonal assay.  
4.Hematological examination 

The blood parameters were measured by 
automated Animal hematology analyzer (Animal 
Hematology analyzer, Model XF-9080). 
5. OvSynch Protocols of synchronization of estrous 
(GPG )  
      Summary of the protocol procedure was 
carried out according to Mialot et al. (2003). On 
day (0) cows examined clinically per rectum, blood 
sampling and injection of 2.5ml Receptal® (GnRH) 
I/M. Seven days later, injection of 2ml Estrumate® 
(PGF2ɑ) I/M. After 48 hours, animals were injected 
I/M with 2nd dose (2.5ml) of GnRH. Timed artificial 
insemination (T.A.I.) 24 hours after the 2nd dose of 
GnRH. Pregnancy diagnosis by rectal palpation at 
day 73 of experiment for the inseminated cows 
(Fig.1). 
Statistical analysis:  
        Probabilities of the different fertility levels were 
calculated as expansion of binomial distribution 
according to the following equation:(mean) 
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S.D= standard deviation;           SE= standard error  
n=number     (Thirkettle, 1981).  

The obtained probabilities were multiplied by 
100% to obtain the probability %. Analysis of variance 
was done by calculation of the LSD using the PC-
STAT (1985).  

3. Results  
I. Hematological Parameters.  
       The investigated blood parameters are illustrated 
in table (2). 

Erythrocytic count: The results of the current 
study revealed that a significantly higher value 
(7.26±0.32x1012/L) was detected at day (7) in pregnant 
animals. Meanwhile, no significant differences in 
erythrocytic count were detected among other days of 
experiment in non pregnant animals.  
 Mean Cell Volume (MCV): A significantly higher 
value (48.75±0.09 FL) was recorded at day (7) in 
conceived (pregnant) animals compared with other 
days of experiment. It was also appeared that, in non 
pregnant animals a higher MCV value (46.42±0.67FL) 
was recorded at day 21 in comparison with that 
recorded at the rest of the experimental days. 

Hematocrite value (HCT):The findings of the present 
study revealed no significant differences in HCT 
values among the different days of the experiment 
within the same group. However a significantly higher 
value (0.36±0.015 L/L) was detected at day 7 in 
pregnant cows compared with other values in non 
pregnant cows. 
Hemoglobin (HB): A significantly lowest value 
(76.58±6.51 g/L) was recorded at day 31of the 
experiment in pregnant cows compared with other 
days of experiment. On the other hand in non pregnant 
animals no clear significant differences in HB values 
were recorded among the different experimental days. 
White Blood cells (WBCs) Parameters 
        WBCs count: The results of the current study 
revealed that, a significantly lowest value (6.45±0.58 
x109/L) was detected at day (10) compared with other 
days of the experiment in conceived /pregnant cows. 
Significantly higher values (10.36±0.61 and 9.39±0.54 
x109/L) were recorded at days (7and 31) in pregnant 
cows compared with that (6.41±0.46 and 6.65±0.35 
x109/L) recorded at the same days in non pregnant 
cows. No significant differences were observed in 
WBCs count among different days of the experiment 
in non pregnant cows. 
          Lymphocyte percentages (LY %): In pregnant 
animal, our results revealed no significant differences 
among values of LY % at different days of experiment. 
Meanwhile in non pregnant animals, a significantly 
lower value (21.85±1.49) was recorded at day (10) 
compared with values that recorded at days 7 
(36.19±1.46) and 31(36.7±1.41). 
          Granulocyte percentages (GR %): Our results 
proved that treatment had no significant effect on GR 
% at different days of experiment in pregnant animals. 
Meanwhile in non pregnant animals, a significantly 
highest value (72.25±1.61) was recorded at day 10 
compared with that (55.80±1.58 and 56.99±1.47) 
recorded at days (7 and 31) respectively. Moreover no 
significant differences in GR % were detected between 
the pregnant and non pregnant cows. 
Hormonal patterns : 
Estradiol level  

Although hormonal data presented in table 
(3) showed no significant (P = 0.0295) differences in 
estradiol level among the different experimental days, a 
high estradiol level (35.9±3.62 pg/ml) was recorded at 
day (10) at fixed TAI and lowest one (21.03±0.79 
pg/ml) was detected at day (73). 
 Progesterone serum level  

A highely significant (P < 0.0001) variation 
in (p4) levels among different days of the protocol was 
obserevd, with a higher value (17.05±5.23 ng/ml) was 
recorded at day (12). Meanwhile a significant lowest 
one (0.29±0.05ng/ml) was recorded at day (73). 
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Table 2:- Some hematological parameters in cows subjected to Ovsynch protocol (GPG). 

EXP. 
Day 

Response to 
treatment 

RBC 
×1012/L 
(Mean±SE) 

MCV FL 
(Mean±SE) 

HCT L/L 
(Mean±SE) 

HB g/L 
(Mean±SE) 

WBC ×109/L 
(Mean±SE) 

LY% 
(Mean±SE) 

GR% 
(Mean±SE) 

0 

P
re

g
n

an
t 

 

6.25±0.31a 42.6±1.82a 0.28±0.021ab 109.9±11.70bc 10.316±0.72b 26.51±2.90ab 63.54±2.49abc 
7 7.27±0.32b 48.75±0.09b 0.36±0.015b 125±12.41bc 10.36±0.61b 29.43±2.97bac 64.13±3.17abc 
21 6.19±0.39a 46.5±1.27b 0.30±0.023ab 127.62±14.64c 6.46±0.58a 29.27±1.58bac 68.59±0.88cb 
31 6.92±0.24a 43.08±0.90c 0.30±0.013ab 76.58±6.51a 9.39±0.54b 35.98±1.95cb 57.95±2.06ab 

0 

N
o

n 
P

re
g

na
n

t 6.25±0.10a 41.75±1.12a 0.26±0.008a 94.16±4.65ab 8.85±0.81ab 29.74±2.24bac 64.03±2.72abc 
7 6.14±0.19a 42.08±1.03a 0.27±0.013a 113.83±7.82bc 6.41±0.46a 36.19±1.46cb 55.80±1.58a 
21 5.71±0.19a 46.42±0.67b 0.27±0.005a 108.21±5.52bc 6.77±0.40a 21.85±1.49a 72.25±1.61c 
31 6.013±0.33a 44.61±0.99ba 0.30±0.026ab 93.5±8.55ab 6.65±.0.35a 36.7±1.41c 56.99±1.47ab 

SE = standard Error  
Values (Means) in the same column with different letter are significantly different (P < 0.05). 
0-day: 1st dose of GnRH; 7-day: PGF2α; 10-day: timed A.I.; 31-day:sampling.  
 
Table 3: Serum hormonal concentration in cows subjected to Ovsynch – protocol (GPG) 

Exp. Day Treatment (activities) n*(15) 
Estradiol (pg/ml) 

means ± SE 
 Progesterone (ng/ml) 

 means ± SE 
0 GnRh (1st dose) 

15 

31.07±3.79a 1.86±0.44a 
4 Sampling 33.7±3.38a 1.05±0.20a 
7 PGF2α 24.71±2.53a 8.88±2.62ab 
9 GnRh 2nd dose - - 
10 TAI 35.9±3.62a 1.17±0.29a 
12 Sampling 33.9±3.15a 17.05±5.23b 
21 Sampling 32.58±4.82a 2.7±0.53a 
31 Sampling 26.88±3.74a 0.4±0.09a 
73 Pregnancy diagnosis 21.03±0.79a 0.29±0.05a 

n=number of animals 
SE = standard Error 
Values (Means) in the same column with different alphabetical are significantly different (P < 0.05) 

 
II. Main reproductive results of cows subjected to GPG (OvSynch protocol).  
 
Table 4. Main reproductive results in cows subjected to OvSynch (GPG) protocol. 

VARIABLE Results 

Cyclicity before treatment n. (%) 
 

35.75% normal cyclic 
29.25% repeat breeder 
35% non cyclic 

Ovulation rate 72% 

Rectal findings at time of A.I. 
 

ovarian findings -follicular consistency 
30% turgid follicles 
70% fluctuating follicles 

consistency of uterus 
 

28% slightly tonic 
72% erected 

Pregnancy rate % (n) 40% (6/15) 

 
 
4. Discussion 
To synchronize the estrous cycle, ovarian activity is 
manipulated so that the time of ovulation can be 
predicted. This is achieved by (1) controlling the 

luteal phase of the cycle through the administration of 
prostaglandins or progesterone analogues or (2) 
controlling follicle development and ovulation using 
different combinations of prostaglandins, 

TAI GnRH 
GnRH 500 µg 

cloproste
nol 

      0                                7                          9                        10   
  Exp. Day 
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progesterone or gonadotrophin releasing hormone 
(GnRH).  

Modern estrus synchronization protocols 
involve either lengthening or shortening the animal’s 
estrous cycle to achieve synchrony. A variety of 
techniques are available for producers to utilize and 
all are based on several strategies of hormonal 
supplementation including progestin, PGF2α and 
gonadotropins (Odde and Holland, 1994; Ryan et 
al., 1995).  

The results of the present study revealed 
significant changes in some erythrocytic parameters 
including (RBCs count, MCV, HCT and HB) but 
these changes within the normal blood value of cattle 
according to Nemi (1986) and Victor et al.(2000).  

The data of the current study revealed a 
significant increase in RBCs count and MCV, 7 days 
after injection of GnRh in group (2); however these 
elevations in RBCs and MCV within normal blood 
value range of cattle, meanwhile GnRh had no 
significant effect on HCT, HB, WBCs, lymphocyte 
and granulocyte. These finding might attributed to 
GnRh , where it had no significant effect on the 
metabolic and/or the healthy status of treated animals 
as reported by Victor et al.(2000). 

  Our results in cows revealed that the 
average animals that responded to the treatment was 
72%, these finding were lower than those obtained by 
Pursley et al.(1997) whom found that the second 
GnRH injection induces ovulation in 87 to 100% of 
cows, which occurs 24 to 32 h after GnRH was 
administered.  

The decrease in response to exogenous 
GnRH and PGF2 was reported previously by many 
authors, Stevens et al. (1995) reported that 
administration of GnRH and prostaglandin 
simultaneously on Day 8 or 10 of estrous cycle does 
not improve the synchrony of estrus and ovulation 
(luteolysis in only 6 of 16 animals) because GnRH 
disrupts follicular dynamics and induces premature 
ovulation or delays the normal return to estrus. Birnie 
et al. (1997) treated heifers with GnRH injections 
every 24 or 48 h from Day 3 until Day 17 of estrous 
cycle and administered prostaglandin on Day 13 of 
estrous cycle to study the luteal response of GnRH 
treated animals to a physiological dose of 
prostaglandin. They observed the luteolytic activity 
by using ultrasonography only in seven of 16 animals 
in GnRH treated group. Birnie et al. (1997) reported 
that the luteolytic activity PGF2α analogue is 
reduced when it is administered in combination with 
the GnRH agonist. They reported that reduced 
luteolytic effect of prostaglandin when given 
simultaneously with GnRH may be due to a 
luteotropic protection of GnRH on the CL, thus 
preventing the usual cascade of oxytocin stimulation 

and progesterone inhibition that occurs until 
completion of luteolysis. In cattle, administration of 
GnRH during the early or mid luteal phase causes an 
alteration of follicular distribution in the ovary by 
increasing the number of medium sized follicle and 
decreasing the number of large follicles by inducing 
luteinization and or atresia (McNatty et al., 1981; 
Thatcher et al., 1989; Guilbault , et al., 1990). 
GnRH administered on Day 11 to 13 of estrous cycle 
alters the ovarian follicular dynamics (Skaggs et al., 
1986) since the dominant follicle either luteinizes 
(Thatcher et al., 1989) or develops into a secondary 
CL following ovulation (Stevenson et al., 1993). 
Wolfenson et al. (1994) studied the dynamics of 
follicular development by ultrasonography in cows 
following administration of a single dose of GnRH in 
the mid luteal phase (Day 12) of the estrous cycle. 
They reported the preovulatory follicles in cows 
following the injection of GnRH during the luteal 
phase were more homogeneous (belonging to the 
same follicular wave), more estrogen-active, probably 
due to preovulatory follicles being recruited and 
selected close to the time of estrus, and more 
dominant. GnRH induced ovulation or atresia of 
dominant follicle is followed by a new wave 
emergence within 3 to 4 d of treatment at any stage of 
estrous cycle (Twagiramungu et al., 1995). 
Administration of GnRH induces a FSH increase at 
any stage of the estrous cycle (Ryan et al., 1994). 
Thus, in cows treated with GnRH after the selection 
of a dominant follicle, gonadotropin surge is followed 
by a transient FSH increase, that is associated with 
the emergence of a new follicle wave. When GnRH 
treatment is applied before the selection of the 
dominant follicle, follicular growth is not affected 
(Ryan et al., 1994).  

In addition, the results of the current study 
revealed that overall pregnancy rate were 40% . 
These data are in agreement with the finding of 
Pursley et al.(1997 ; 1998), they found that 
pregnancy rates resulting from fixed time AI in 
lactating dairy cows vary from 32 to 45% following 
administration of Ovsynch. 
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Abstract: Heat stress has an adverse effect on animal fertility due to direct or indirect action on hypothalamic-
hypophyseal axis and/or on gonadal hormones. The present study aimed to study the pharmacological action of 
prostaglandin F2α injection on ovarian activity, blood picture, gonadal hormones and animal fertility during heat 
stress. Ten crossbred  native cows (Baladi X Abundance), their ages 3-8 years, not showing estrus signs for a mean 
of 95.28+46.18 days(summer infertility) were treated with a regimen consisted of one or double doses of PGF2α 
(2.5 ml Estrumate®/animal), the second dose was injected after 9- 11 days for cows not exhibited estrus post 1st 
dose. The blood samples were from jugular vein, before, during and after treatment.  Complete blood picture , 
Serum progesterone and estradiol-17β were estimated . The response to treatments were determined using rectal 
palpation and ultrasonography(US ). The results revealed that there is no significant differences in RBCs count at 
different days of the experiment in non pregnant cows, whereas, a significantly lower value (6.11±0.40 vs. 
7.38±0.33) was recorded at day 7 in pregnant cows .Mean Cell Volume (MCV), in pregnant cows was averaged 
(49.91 ±2.27 and 49.5 ± 1.99, p<0.05) at days 21 and 31, respectively, whereas, in non pregnant cows, a 
significantly higher value (60.5±1.45) was recorded only at day (7). Hematocrite value (HCT), were significantly 
different(p<0.05) between pregnant and non pregnant animals. It recorded higher values (p<0.05) at days 7&31 in 
non pregnant animals than that reordered at any other day of the experiment in both pregnant and non pregnant 
cows. Hemoglobin (HB): A significantly lower HB value (104±3.58) was recorded at day (7) of pregnant cows, 
while the highest value (156.83±13.67) was detected at day 21. Concerning the non pregnant cows, a significantly 
highest HB value (157.25±8.27) was observed at day 7. However significant differences in HB values were 
recorded among pregnant and non pregnant animals at days 7, 21, and 31 of the experiment. WBCs count: In 
pregnant cows, a significantly higher WBCs count was recorded at day 0 (12.72±1.19) compared with values that 
recorded at the other days of the treatment or in non pregnant cows . Granulocyte percentages (GR %):A 
significantly higher values (63.17±0.19, 61.83±1.24) were detected at day 7 in pregnant and non pregnant cows, 
respectively. A significantly (p<0.001) highest level of estradiol was recorded at day 22 (36.64±4.26 pg/ml) and 
significantly lower one was measured at day 10 (18.61±0.23 pg/ml), whereas, Progesterone(P4) was significantly 
decreased at day 10(1.7±0.14/ml ng). The reproductive results in cows treated with double injection of PGF2 
indicated that the peak of response of cows ranged from 72 hrs to 96 hrs post inj. of 1st dose of PGF2α, it also 
appeared the pregnancy rate was 70% (7/10) . It is concluded that PGF2α double injection (PG-PG) was effective for 
resuming animal fertility and ovarian activity during summer season without adverse effect on hematological 
parameters and/or metabolic status of treated animals. 

[Abdel Mohsen M. Hammam; El- Sayed M.M. Abdel Gawad; Abdel Tawab A. Yassein; Mona S. Zaki; Amal H. 
Ali. Effect of PGF2α double injection on hematological picture, hormonal levels and fertility  of cows during 
summer season. Life Sci J 2012;9(4):2356-2362]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 349 
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1. Introduction 

In the early 1970s several workers pioneered 
the luteolytic effect of prostaglandin F2α (PGF2α) in 
cattle (Rowson et al., 1972). Subsequent research 
efforts then attempted to improve the reproductive 
efficiency of dairy cattle by inducing estrus with 
PGF2α (Seguin et al., 1978; Plunkett et al., 1984). 
Several studies demonstrated the capacity of PGF2α 

and its synthetic analogues, alfaprostol (Randel et al., 
1988; Tolleson and Randel, 1988; Randel et al., 
1996), cloprostenol (Cooper, 1974; Cooper and 
Rowson, 1975), fenprostalene (Martinez and Thibier, 
1984; Stotts et al., 1987), luprostiol (Plata et al., 
1989; Plata et al., 1990) and tiaprost (Schams and 
Karg, 1982) to trigger  the regression of a mature CL 
in the ovary, thus provoking and synchronizing estrus 
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(Stevenson et al., 1989; Stevenson and Pursley, 
1994). When PGF2α was administered to cows with a 
functionally mature CL, 85 to 95% reached estrus 
within 7 d of treatment (Armstrong et al., 1989; 
Folman et al., 1990; Rosenberg et al., 1990); 70 to 
90% showing signs of estrus 3 to 5 d after treatment 
(Ferguson and Galligan, 1993). 

Prostaglandin treatment in the early stage of 
estrous cycle (first 5 d) was found to be ineffective in 
causing a luteolytic response in cattle (Cooper and 
Rowson, 1975; Lauderdale, 1975). Consequently, a 
double protocol in which PGF2α was given at a 7, 11 
or 14 d interval was developed so that cows at a stage 
in the estrous cycle other than diestrus would have a 
functional CL when they received the second PGF2α 
dose (Rosenberg et al., 1990; Kristula et al., 1992). 
However, several authors report the improved 
reproductive efficiency of cows detected to be in 
estrus after the second PGF2α dose using the double 
regime in which PGF2α doses are given 11 or 14 d 
apart (Ferguson and Galligan, 1993; Stevenson et al., 
2000). Further, an enhanced estrus response and 
normal fertility were reported when PGF2α was given 
at the late, rather than early to middle stage of the 
luteal phase (Watts and Fuquay, 1985; Xu et al., 
1997). Thus, the 14 d interval double prostaglandin 
regimen seems to show an improved response over 
the 11 d protocol, since two treatments given 14 d 
apart ensures that most animals are in the late luteal 
stage (cycle Day 11 to 14) when they receive the 
second PGF2α dose (Folman et al., 1990; Rosenberg 
et al., 1990).  

Many researchers have noted normal or 
above normal fertility following synchronization of 
estrus with PGF2α in cows (Lucy et al., 1986; 
Wenzel, 1991). However, reduced conception rates 
due to variations in the time of ovulation have been 
noted after timed AI, either following single (Fetrow 
and Blanchard, 1987; Archbald et al., 1992) or 
double (Waters and Ball, 1978; Stevenson et al., 
1987) prostaglandin administration, compared to AI 
at detected estrus. Reproductive performance in dairy 
cattle was also improved following double 14 d-
PGF2α treatment without assessing ovarian status 
when compared to a single dose based on detecting a 
CL by rectal palpation or by milk progesterone 
enzyme immunoassay (Heuwieser et al., 1997).  

Several studies have reported that the stage 
of estrous cycle at the time of prostaglandin greatly 
influences the conception rate in dairy cows. 
Armstrong (1988) reported that the conception rate 
among the cows treated on Day 13 (71 %) was 
significantly higher when compared to the cows 
treated on Day 8 (46 %). Larson and Ball (1992) 
reported that higher progesterone concentrations at 
the time of PGF2α administration are associated with 

delayed onset of estrus. It has also been reported that 
estrus was manifested in more percentage of cows 
(84 %) that had high progesterone concentrations, > 
3.1 ng/mL, at the day of the last PGF2α injection than 
did cows with low progesterone levels (56 %). 
Folman et al. (1990) found that cows conceiving to 
AI at induced estrus had higher progesterone levels 
during the proceeding luteal phase than those not 
conceiving. However, Gyawu et al. (1991) showed 
that excessively long periods of high progesterone 
prior to insemination can suppress fertility. 
Therefore, the aim of the present work was to study 
the pharmacological action of double doses of PGF2α 
on hemogram, ovarian response and some hormonal 
changes of mixed breed of cows . 
 
2. Material and Methods 

The present study was conducted in 
private sector farm in Beni-Suef Governorate, 
Upper Egypt, from 2010 to 2011. 

 
1. Animals 

This study was conducted on 10 
crossbreed cows (Baladi×Abundance). The age 
of the animals ranged from 3 to 8 years and 
other parameters are tabulated in table(1). These 
animals were reared under correct management 
system including feeding, housing, and veterinary 
medical care as well as recording system. The 
selected animals were free from any reproductive 
disorders. The body condition score (BCS) of these 
animals was recorded and scaled according to 
Gordon (1996).  

 
Table 1: General reproductive and productive 
characteristics of cattle under experimentation.  
VARIABLE 

 
Breed 

Crossbreed cows 
(Baladi×Abundance) 

Month of experiment 
Summer 
(August) 

 Parity 
 Primiparous 3 (30%) 
 Pleuriparous 7 (70%) 

Average daily milk yield (kg) 3.5 
(B.C.S.) 2.9±0.55 

Interval from calving to 1st estrus 
(days) 

95.28±46.18 

Age (year) 5.35±2.17 

 
2. Chemicals  
Estrumate® (Synthetic prostaglandin) 

Each ml contains 263 µg cloprostenol 
sodium (BP-vet.) equivalents to 250 µg cloprostenol 
(Schering Plough, Essex Animal Health, and 
Germany). 
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3.Semen: Bull semen no. 91, name Jiscar processed 
and packaged in mini straws (0.25 ml) at A.I. center ,  
Beni-Seuf , Egypt. 
Methods  
1. Clinical examination 
Ovarian findings:Clinical examination was 
performed according to Arthur et al.(1982). Rectal 
palpation was done for detection of the ovarian 
activities at the beginning of each protocol. Follicular 
consistency was examined rectally at the time of 
insemination and classified into turgid or fluctuating 
follicles.  
Genital tract: Examination of the genital tract at the 
time of insemination was done as described by 
Arthur et al.(1989).  
Estrus signs: Observations of the animals for signs 
of heat were done throughout the day from early 
morning to evening as reported by Boriek (2002) 
and classified into strong and weak estrous signs 
according to the intensity of nervous manifestation 
exhibited by cows at estrous. 
2.Fertility indices 

Rectal examination of the cows for 
pregnancy diagnosis was done 45-60 days and 
ultrasound examination at 30 days post insemination. 
The fertility indices were calculated as described by 
Grusenmeyer et al. (1992).  
3.Blood sampling and serum preparation 

Blood samples were collected from the 
jugular vein into two test tubes; one containing 
anticoagulant (2-3 drops Heparin) for 
hematological analysis and other test tube 
containing no anticoagulant for serum preparation 
for hormonal assay.  
A-Hematological examination 

The blood parameters were measured by 
automated Animal hematology analyzer (Animal 
Hematology analyzer, Model XF-9080). 
B- Hormonal assay 

The concentrations of Estradiol (E3) and  
Progesterone (P4) in serum were measured by 
Radioimmunoassay technique (RIA) using the 
diagnostic commercial kit (Estradiol  Coat-A-Count 
kit) and (Progesterone Coat-A-Count RIA kit) 
respectively from Siemens Medical Solutions 
Diagnosis, USA according to Hiroshi et al.(2008), 
then read by γ- Counter ( Berthold, Model, MAG 
312, Lab of Pharmacology, NRC). 
4. Protocol of synchronization for estrous :Double 
injection of   PGF2ɑ . 
 A summary of the experimental 
procedure was carried out  according to 
Stevenson and Phatak(2005).  
At Day (0): all cows examined clinically per 
rectum, blood sampling and applying of the 1st 
dose of 2.5 ml Estrumate® (I/M).  Insemination 

of cows which detected in heat (2 to 5 days 
after the 1st dose of Estrumate®). At day (10) of 
experiment, injection of 2.5 ml Estrumate®  (2nd 
dose) for the not inseminated cows. Two days 
after 2nd dose heat detection (HD) and 
insemination (AI) of cows were done. 
Pregnancy diagnosis by rectal palpation at day 
72 of experiment for the inseminated cows. 
Blood sampling was performed at days 0, 4, 7, 
10, 22, 32 and 72 for measuring some 
hematological parameters and hormones. 
Statistical analysis:  
Probabilities of the different fertility levels were 
calculated as expansion of binomial distribution 
according to the following equation:(mean) 
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S.D= standard deviation         se= standard error   
n=number     (Thirkettle, 1981).  
The obtained probabilities were multiplied by 100% 
to obtain the probability %. Analysis of variance was 
done by calculation of the LSD using the PC-STAT 
(1985).  

 
 
3. Results   
I. Hematological Parameters. The investigated 
blood parameters are presented in table (2). 
Red Blood Cells (RBCs) Parameters 
Erythrocytes count: Our results revealed no 
significant differences in RBCs count at different 
days of the experiment in non pregnant cows. 
Concerning the pregnant cows, a significantly lower 
value (6.11±0.40) was recorded at day 7 compared 
with that recorded at day 0 (7.38±0.33). 
Mean Cell Volume (MCV):In pregnant cows, a 
significantly higher values (49.91 ±2.27) and (49.5 ± 
1.99) were recorded at days 21 and 31 respectively 
compared with values at day 0 (44.46±1.78) and day 
7 (41.5±7.07). In non pregnant cows, a significantly 
higher value (60.5±1.45) was recorded at day (7) 
compared with those recorded at any other day of the 
protocol.  
Hematocrite value (HCT): Regarding the pregnant 
animals, a significantly lowest value (0.25±0.003) 
was detected at day (7) compared with that recorded 
at other days of the experiment. Meanwhile a 
significantly higher values (0.38±0.032) and 
(0.38±0.016) were recorded at days 21and 31, 
respectively. Moreover there were significant 
differences in (HCT) values between pregnant and 
non pregnant animals. In non pregnant animals the 
(HCT) values at days 7 and 31 were significantly 
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higher than that reordered at any other day of the 
experiment in both pregnant and non pregnant cows. 
 
Hemoglobin (HB):In pregnant cows, a significantly 
lower HB value (104±3.58) was recorded at day (7), 
while the highest value (156.83±13.67) was detected 
at day 21.Concerning the non pregnant cows, a 
significantly highest HB value (157.25±8.27) was 
observed at day 7. However significant differences in 
HB values were recorded among pregnant and non 
pregnant animals at days 7, 21, and 31 of the 
experiment. 
White Blood Cells (WBCs) Parameters 
WBCs count: In pregnant cows, a significantly 
higher WBCs count was recorded at day 0 
(12.72±1.19) compared with values that recorded at 

the other days of the treatment. Regarding the non 
pregnant cows no significant differences in WBCs 
count were observed among the different 
experimental days.  
Lymphocyte percentages (LY %): The 
results indicated that no clear significant differences 
among values at different days of experiment in both 
pregnant and non pregnant animals.  
 Granulocyte percentages (GR %):In pregnant 
cows, a significantly higher value (63.17±0.19) was 
detected at day 7 compared with those recorded at 
the other days of the experiment. While in non 
pregnant cows a significantly highest value 
(61.83±1.24) was recorded at day (7). 
 

 

Table 2: Some hematological parameters in cows subjected to PGF2α double injection regimen. 

EXP. 
Day 

Response 
to treat. 

RBC 
×1012/L 

(Mean±SE) 

MCV FL 
(Mean±SE) 

HCT L/L 
(Mean±SE) 

HB g/L 
(Mean±SE) 

WBC×109/L 
(Mean±SE) 

LY%   
(Mean±SE) 

GR% 
(Mean±SE) 

0 

P
re

g
na

n
t 

 

7.38±0.33ba 44.46±1.78a 0.33±0.025b 133.8±10.69bc 12.72±1.19b 32.4±3.29a 61.58±3.03c 
7 6.11±0.40a 41.5±2.24a 0.25±0.003a 104±3.58a 6.59±0.47a 40.6±5.05ba 63.18±0.19cd 
21 7.67±0.51b 49.91±2.27b 0.38±0.032c 156.83±13.67d 9.12±1.35a 49.61±19.29b 50.9±1.64b 
31 7.64±0.29ba 49.5± 1.99b 0.38±0.016c 118.5±7.24ab 8.05± 0.70a 39.17±3.67ba 42.9  ± 1.82a 

0 

N
on

 
P

re
g

na
nt

 6.45±0.15ba 46.5±0.99ba 0.31±0.013b 117.16±5.84ab 8.83±0.41a 31.8±1.33a 61.83±1.24c 
7 7.495±0.13ba 60.5±1.45c 0.46±0.044d 157.25±8.27d 9.06±0.13a 46.22±2.05ba 74.85±1.34d 
21 6.35±0.04ba 47.5± 1.12b 0.37±0.025c 141± 2.68c 8.87± 0.83a 45.9±6.93ba 57.17±2.62cb 
31 7.39±0.37ba 51.16±1.46b 0.47±0.041d 149.66±13.76c 9.63±0.71a 32.93±2.41ba 61.53±2.89cb 

SE = Standard Error  
Values in the same column with different letter are significantly different (P < 0.05) 
0-day:1st dose of PGF2 &; 7-day: sampling; 21-day: sampling, 31-day:sampling 
 
Table (3): Serum hormonal levels in cows assigned to PGF2α double inj.  Protocol. 

Exp. Day Treatment (activities) 
n* 

(10) 
Estradiol (pg/ml) 

Mean ± SE** 
Progesterone (ng/ml)   

Mean ± SE** 
0  PGF2α 1st dose + sampling 10 29.7±3.67ab 2.06±0.46b 
3  Heat detection +Insemination  5 - - 
4 Sampling 10 26.76±3.47 ab 3.24±0.89b 
5 Heat detection +Insemination 2 - - 
7 Sampling 10 18.72±0.40a 2.3±0.58b 
10 Pgf2α 2nd dose + sampling 3 18.61±0.23 a 1.7±0.14a 
12 Heat detection +Insemination 3 - - 
22 Sampling 10 36.64±4.26 b 2.10±0.88b 
32 Sampling 10 19.40±0.98 a 3.83±1.01b 
72 Pregnancy diag. + sampling 10 19.78±1.33 a 2.27±0.15b 

n=number of animals                          SE = standard Error 
Values in the same column with different letter are significantly different (P < 0.05) 
 
Table 4: Response and fertility results of cows subjected to PGF2α double inj. protocol 
VARIABLE Results 

Cyclicity before treatment n. (%) 
39.6% normal cyclic 
20.4% repeat breeder 
40% non cyclic 

Distribution of estrus RESPECTIVELY onse in cows treated with 
PGF2α inj. 

 Post 1st  dose     
20% after120hrs (2/10) 
50% after72hrs (5/10) 

 Post 2nd dose    20% after 48hrs2/10 

Rectal findings at time of A.I. 
 

ovarian findings -follicular 
consistency 

20% turgid follicles 
80% fluctuating follicles 

consistency of uterus 20% slightly tonic 
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80% erected 
Pregnancy rate % (n) 70% (7/10) 

 
 
4. Discussion 

To synchronize the estrous cycle, ovarian 
activity is manipulated so that the time of ovulation 
can be predicted. This is achieved by (1) controlling 
the luteal phase of the cycle through the 
administration of prostaglandins or progesterone 
analogues or (2) controlling follicle development and 
ovulation using different combinations of 
prostaglandins, progesterone or gonadotrophin 
releasing hormone (GnRH).  

Modern estrus synchronization protocols involve 
either lengthening or shortening the animal’s estrous 
cycle to achieve synchrony. A variety of techniques 
are available for producers to utilize and all are based 
on several strategies of hormonal supplementation 
including progestin, PGF2α and gonadotropins (Odde 
and Holland, 1994; Ryan et al., 1995).   

The results of the present study revealed 
significant changes in some erythrocytic parameters 
including (RBCs count, MCV, HCT and HB) but 
these changes within the normal blood value of cattle 
according to Nemi (1986) and Victor et al.(2000)   .  
        Many protocols involving exogenous 
administration of PGF2α have been developed and 
the normal treatment regimen for PGF2α consists of 
two injections spaced 10 to 14 d apart (MARK, 
2002).  
       The results of the current study revealed that, 
cows synchronized with PGF2α varied in response to 
treatment according to stage of cycle at the beginning 
of experiment as reported by King et al. (1982); 
Tanabe and Hann (1984).who reported that, The 
main factors affecting synchrony when using PGF2α 
treatment was the stage of the estrous cycle and the 
sensitivity of the CL to PGF2α administration, it was 
greatest on d 10 of cycle, also MARK (2002) added 
the theory behind this treatment is at least one 
injection will be administered during the middle 
stage of the estrous cycle, and in theory, all cattle 
should be responsive to PGF2α at this time. When 
cattle were injected with PGF2α during d 5-16 of the 
estrous cycle a return to estrus was observed within 2 
to 4 d. 
        Our results reveal that the peak of response of 
cows after 1st injection ranged from 2-5 days, where 
70% of responsive animals exhibited estrous within 
that period and the rest of responsive animals come 
in heat 48hrs post 2nd dose of PGF2α. These findings 
may be attributed to the type of follicular structure 
present at time of injection, such findings coincides 
with that obtained by De Rensis and Lopez (2007) , 
who recorded that the effect of PGF2α 

administration is very similar to that observed in 
cattle and the time interval between PGF2α 
treatment and the onset of estrus in buffaloes 
varies according to the stage of follicular 
development at the time of PGF2 alpha 
administration. Animals treated when follicles are 
in the pre-dominance stage (DF) of development 
display estrus 4-6 days later, whereas animals 
treated in the presence of a DF display estrus 23 
days after PGF2α administration. Thus, since the 
intervals between treatment, estrus, and ovulation 
vary after PGF2alpha administration, a timed 
artificial insemination protocol cannot be applied. 
The author of this latter study reported that the 
mean interval from PGF2α to estrus was 88hrs (range 
48-144hrs), PGF2α induced estrus and ovulation in 
about 60-80% of treated animals. 
        The results of our study revealed that  10% of 
treated animals not respond for the treatment, these 
results can be explained in the light of published 
report by Kojima et al.(2000) who indicated that, 
cattle that failed to respond to the 2nd PGF2α 
injection had either a cystic follicle or early 
developing CL. 
        Our results revealed overall pregnancy rates was 
70%, these results are higher than those found by De 
Rensis and Lopez (2007) who indicated that, 
pregnancy rates following prostaglandin treatment 
are 45-50% on average and appear to be similar to 
those obtained after natural estrus.  
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Abstract: Introduction: B cell activating factor, a member of tumor necrosis factor family, is a crucial homeostatic 
cytokine for B cells. It has been shown to enhance the expression of CD19+ cells and mediate the maturation of 
autoreactive B cells. BAFF is elevated in several autoimmune diseases including immune thrombocytopenic purpura 
(ITP). Increased survival of CD8+ T cells also may promote the apoptosis of platelets through cytotoxic T 
lymphocyte-mediated platelet lysis. Blockade of BAFF receptor has demonstrated a clinical benefit in immunologic 
diseases. Methods PBMCs and platelets from 15 acute ITP patients and 15 healthy controls were cultured with 
rhBAFF or a combination of rhBAFF and BR3-Fc and then analyzed by flow cytometry for apoptosis of autologous 
platelets and/or CD19+, CD8+ and CD4+ cells. Results Blockade of BAFF receptor by BR3-Fc significantly 
increased the apoptosis of CD19+ cells in patients only and decreased the apoptosis of platelets in both patients and 
controls. Apoptotic CD8+ cells were significantly increased in patients only, following the addition of BR3-Fc. 
Conclusion These findings suggest that blockade of BAFF receptor (BR3-FC) could successfully correct the effects 
of BAFF by promoting the apoptosis of CD19+ and CD8+ cells and decreasing the apoptosis of platelets. Further 
research will indicate whether blocking BAFF-BR3 will have a therapeutic applicability in the management of ITP or 
not. 
[Sahar Kamal, Nadia Sewelam, Doha Mokhtar, Rania Fawzy and Nouran Nabil . Studying the Effect of rhBAFF & 
BAFF-R-Fc Fusion Protein on Lymphocytes & Platelets in Children with ITP. Life Sci J 2012;9(4):2363-2369] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 350 
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1. Introduction 

Immune thrombocytopenia (ITP) is an 
autoimmune disorder in which the patient’s immune 
system is activated by platelet autoantigens resulting 
in immune-mediated platelet destruction and/or 
suppression of platelet production (1). Autoantibodies 
against platelet antigens are considered the diagnostic 
hallmark of ITP (2). The autoantibodies produced by 
autoreactive B cells against self-antigens, specifically 
immunoglobulin G (IgG) antibodies against 
glycoprotein IIb (GPIIb)/IIIa and/or GPIb/IX, are 
considered to play a crucial role (3). Opsonization by 
antibody not only accelerates platelet clearance but 
can also alter platelet function and interfere with 
platelet production (4). Although in most patients ITP 
is antibody mediated, the autoantibodies are under the 
control of T helper cells (Th1) and their cytokines. 
Abnormal T-cell responses drive the differentiation of 
autoreactive B-cell clones and autoantibody secretion 
(5). It is well known that decreased apoptosis of 
activated T lymphocytes play an important role in the 
pathogenesis of ITP (6). It was suggested that CD8+ 
cytotoxic T cells might be involved in the 
pathogenesis of ITP through cell-mediated destruction 
of platelets (7), and through suppression of 
megakaryocyte apoptosis leading to impaired platelet 
production (8).  

B-cell activating factor (BAFF) was reported to 
belong to the tumor necrosis factor (TNF) family, and 
is thought to be critical for the maintenance of normal 
B-cell development, homeostasis, and autoreactivity 
(9) and T-cell costimulation (10,11). In addition, 
BAFF also augments certain Th1-associated 
inflammatory responses (12). BAFF is the natural 
ligand of three unusual tumor necrosis factor 
receptors termed BCMA, TACI and BR3/BAFF-R 
(13,14). BR3, identified as the crucial receptor for B-
cell survival, is expressed on a wide range of B-cell 
subsets, including immature, transitional, mature, 
memory, and germinal center B cells, as well as on 
plasma cells (15). Signaling through BR3/BAFF-R 
and BCMA stimulates B lymphocytes to undergo 
proliferation and to counter their self destruction by 
apoptosis. Furthermore, BAFF binding to BR3 on T 
cells has been shown to costimulate T-cell 
proliferation both in vitro and in vivo (11).  

Several lines of evidence suggested that BAFF 
may play an important role in autoimmunity. 
Autoantigen-binding B cells may have an increased 
dependence on the BAFF survival signal (16). In 
addition, elevated BAFF plasma level was observed 
in many patients with autoimmune diseases such as 
rheumatoid arthritis (RA) (17), systemic lupus 
erythematosus (SLE) (18), Sjo¨gren syndrome (SS) 
(19), and multiple sclerosis (20). Inhibition of BAFF 
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signaling is a potentially therapeutic option for 
treatment of B cell–mediated autoimmune conditions.  

The aim of the present study is to investigate the 
effect of rhBAFF and BR3-FC fusion protein on 
PBMNCs and platelets from ITP patients as well as 
from normal controls, in a trial to elucidate the role of 
BAFF in the pathogenesis of ITP. 
2. Patients and Methods: 
Study population: 

Fifteen newly diagnosed cases of acute 
childhood ITP (disease duration from 0-3 months) 
were selected from the pediatric wards of New 
Children’s Cairo University Hospital during the time 
period from Sept 2011 to January 2012. They were 
diagnosed according to The British Committee for 
Standards in Hematology (21) and included 6 females 
and 9 males with a median age, 6 years and platelet 
count range; 9-30 X109/L with a median count, 18 X 
109/L. Fifteen healthy children matched for age and 
sex were included in the study as a control group and 
included 7 females and 8 males, with a median age 6 
years and platelet count range; 160-430 X 109/L, with 
a median count; 200 x 109/L. The control subjects 
were healthy children who presented to Kasr Al-Ainy 
hospital laboratory for routine checkup. Written 
informed consents were obtained from the parents of 
participating children before enrollment. 
Exclusion criteria included the following: 

 Splenomegaly; lymphadenopathy; 
abnormalities of CBC other than isolated 
thrombocytopenia with or without mild microcytic 
hypochromic anemia due to bleeding; abnormal bone 
marrow picture other than increased and /or defective 
megakaryocytes; evidence of SLE; recent 
immunization; drug intake (heparin, sulphonamides, 
alcohol, quinine) and features of congenital 
syndromes e.g. absent radii, skeletal anomalies, 
ocular anomalies or hearing loss.  
Preparation of PBMCs:  

PBMCs were isolated from 2 ml sample of 
heparinized blood using 1.077 g/mL of Ficoll-
Hypaque (Invitrogen, USA) by density gradient 
centrifugation method (2000 rpm for 20 minutes, 
20°C) as described by Al-Janadi et al., 1993 (22). The 
isolated PBMCs were then washed twice using sterile 
phosphate buffered saline then resuspended in 1ml 
RPMI 1640 and adjusted to 106 PBMCs/mL for cell 
culture.  
Preparation of autologous platelets: 

Autologous platelets were separated from 5–10 
ml sample of heparinized blood, at day 1, by 
centrifugation at 600rpm for 10 minutes at 20°C. The 
platelet-rich plasma was separated and acid citrate 
dextrose (ACD) was added at a ratio one ACD to 9 
PRP then recentrifuged at 2500 rpm for 15 minutes 
and the platelet pellet was washed once using a 

prepared solution consisting of 0.5 ml ACD and 3 ml 
PBS and then resuspended in 1 ml RPMI (23).  
The effect of rhBAFF and/or BR3-Fc on apoptosis 
of PBMCs (CD 19+, CD 4+ and CD 8+ cells) by 
flow cytometry: 

PBMCs with autologous platelets were cultured 
at a ratio 1:10 in RPMI 1640 medium, supplemented 
with 10% FBS and penicillin-streptomycin 10000 
IU/mL, in culture tubes with rhBAFF (R&D systems, 
USA) alone or with a combination of rhBAFF and 
BR3-Fc (R&D systems, USA) at 37oC for 24 hrs. 
Culture tubes were prepared as follows: 
Tube 1: contained PBMCs with autologous platelets 
cultured with 2 µl of rhBAFF, in RPMI medium 
supplemented with 100 µl FBS, giving a total volume 
of 1 ml in the culture tube. 
Tube 2: contained PBMCs with autologous platelets 
cultured with 2 µl of rhBAFF and 10 µl of BR3-Fc, in 
RPMI medium supplemented with 100 µl FBS, giving 
a total volume of 1 ml in the culture tube. PBMCs 
were harvested after 24 hrs. For each tube to be 
analyzed; 3 tubes were prepared, where 100 µL of 
PBMCs were incubated with either: 20 µL of 
phycoerythrin (PE)-cyanin 5 (Cy5)-conjugated CD19, 
20 µL of PE conjugated CD8 or 20 µL of PE-Cy 5-
conjugated CD4 (Beckman Coulter Company, USA) 
for 30 minutes. Cells were then washed with PBS and 
incubated with 5 µL of fluorescein isothiocyanate-
conjugated annexin 5 (Beckman Coulter Company, 
USA) for 15 mins. Cells were analyzed within 1 hr by 
fluorescence- activated cell sorting using Beckman 
Coulter (Coulter Epics XL). 
The effect of rhBAFF and/or BR3-Fc on apoptosis 
of autologous platelets by flow cytometry: 

PBMCs alone were cultured in RPMI 1640 
medium supplemented with 10% FBS and penicillin-
streptomycin 10000 IU/mL , in culture tubes with 
rhBAFF alone or with a combination of rhBAFF and 
BR3-Fc at 37 oC for 24 hrs. By the second day, 
autologous platelets were separated as described 
previously and incubated with the cultured PBMCs 
for 2 hrs. Culture tubes were prepared as follows: 
Tube 3: contained PBMCs with autologous platelets 
cultured with 2 µl of rhBAFF, in RPMI medium 
supplemented with 100 µl FBS, giving a total volume 
of 1 ml in the culture tube. 
Tube 4: contained PBMCs with autologous platelets 
cultured with 2 µl of rhBAFF and 10 µl of BR3-Fc, in 
RPMI medium supplemented with 100 µl FBS, giving 
a total volume of 1 ml in the culture tube. 

Two hrs after addition of platelets, platelets were 
harvested. For each tube to be analyzed, 1 tube was 
prepared where 100 µL of platelets were incubated 
with 20 µL of PE-Cy5-conjugated CD41 (Beckman 
Coulter Company) for 30 mins. Cells were then 
washed with PBS and incubated with 5 µL of 
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fluorescein isothiocyanate-conjugated annexin 5 for 
15 mins. Cells were analyzed within 1 hr by 
fluorescence activated cell sorting. Flow cytometry 
was adjusted with linear amplification of the forward 
and side scatter signals. Correlated data of 10,000 
events per sample were acquired using dual 
expression with a live gate applied on 
CD8+/annexin+ve, CD4+/annexin+ve, 
CD19+/annexin+ve and CD41+/annexin+ve cells. 
Two-parameter histograms demonstrating cell 
staining were created and quadrant statistics were 
placed on the basis of cell staining.  
Interpretation of results: 

Results were expressed as a percentage of 
annexin V (apoptotic) cells with labelled monoclonal 
antibodies. 
Statistical analysis 

Descriptive data were expressed as mean plus or 
minus SD. Paired t-test was used in comparison of 
means for paired samples while the student’s t-test 
was used in comparison of means for 2 independent 
groups (cases and controls). Statistical significance 
was determined by analysis of variance. All tests were 
performed by SPSS 13.0 system. A P value less than 
0.05 was considered statistically significant. 
 
3. Results: 

The differences in the mean percent expression 
of annexin V positive T, B lymphocytes and platelets 
following incubation with rhBAFF / rhBAFF and 
BR3-Fc between ITP patients and normal healthy 
controls were statistically evaluated (Table 1). 
 Comparison between the percent expression of 
annexin V positive T, B lymphocytes and platelets 
before and after addition of BR3-Fc in both ITP 
patients and control group are shown in Table 2  
Effects of rhBAFF and/or BR3-Fc on apoptosis of 
peripheral CD19+, CD4+, and CD8+ cells 

After culture of PBMCs with rhBAFF, the 
following findings were detected:  

The mean percent expression of annexin V 
positive CD4+ cells was significantly lower in the 
patients' group than the control group (P value 
<0.033). Addition of BR3-Fc in both patients and 
control groups lead to an increase in the annexin V 
positive CD4+ cells, however this increase was not 
statistically significant (Figure 1). 

The mean percent expression of annexin V 
positive CD8+ cells was significantly lower in the 
patients' group than the control group (P value 
<0.001). There was a highly significant statistical 
increase in annexin V positive CD8+ T cells 
following addition of BR3-Fc in patients only (P 
<0.001), whereas no statistically significant 
difference was detected in the control group on 
adding BR3-Fc (Figure 2).  

The mean percent expression of annexin V 
positive CD19+ cells was also lower in the patients' 
group than the control group but this decrease was not 
statistically significant and expression was increased 
after adding BR3-Fc, which caused a highly 
significant increase in annexin V positive CD19+ B 
cells in patients only (P <0.001) (Figure 3).  
 Effects of rhBAFF and/or BR3-Fc on apoptosis of 
autologous platelets 

Apoptosis of platelets on addition of rhBAFF 
and rhBAFF with BR3-FC in the control group was 
significantly higher than apoptosis of platelets in 
patients' group (P =0.006 & P =0.003) respectively. 
There was a significant statistical decrease in annexin 
V positive platelets following the addition of BR3-Fc 
in both patients and controls, this decrease was highly 
significant in the patient group (P <0.001) and it was 
significant in the control group (P <0.003) as seen in 
(Figure 4). 

Figure 5 represents the apoptosis of platelets in 
2 typical ITP patients where rhBAFF increased 
apoptosis of platelets in ITP patients while BR3-Fc 
corrected the effect of rhBAFF.  

 
Table (1): Comparison between ITP patients and controls, regarding apoptosis (annexin V expression) on 
lymphocyte subsets and platelets 

*Statistical analysis was done using student t test 
 

 Patients 
(n= 15 ) 

Control 
(n= 15 ) 

P 
 

CD4 rhBAFF 9.27 ± 3.77 11.85 ± 2.26 0.033 S 
CD4 rhBAFF+BR-FC3 9.68 ± 4.13 13.03 ± 3.45 0.023 S 
CD8 rhBAFF 8.06 ± 3.38 20.78 ± 10.2 <0.001 HS 
CD8 rhBAFF+BR-FC3 11.24 ± 3.54 20.5 ± 9.04 0.002 S 
CD19 rhBAFF 12.83 ± 4.13 16.96 ± 13.23 0.266 NS 
CD19 rhBAFF+BR-FC3 16.25 ± 5.73 12.58 ± 11.76 0.290 NS 
CD41 rhBAFF 11.96 ± 4.33 17.83 ± 6.26 0.006 S 
CD41 rhBAFF+BR-FC3 8.69 ± 3.9 13.98 ± 4.95 0.003 S 
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Table (2): Comparison between ITP patients and controls regarding apoptotic (annexin V) expression of lymphocyte 
subsets and platelets, before and after adding BR3-Fc 
 CD4 rhBAFF CD4 rhBAFF+BR3-Fc P  
Patient (n=15 ) 9.27 ± 3.77 9.68 ± 4.13 0.389 NS 
Control (n=15 ) 11.85 ± 2.26 13.03 ± 3.45 0.126 NS 
 CD8 rhBAFF CD8 rhBAFF+BR3-Fc P  
Patient (n=15 ) 8.06 ± 3.38 11.24 ± 3.54 <0.001 HS 
Control (n=15 ) 20.78 ± 10.2 20.5 ± 9.04 0.809 NS 
 CD19 rhBAFF CD19 rhBAFF+BR3-Fc P  
Patient (n=15 ) 12.83 ± 4.13 16.25 ± 5.73 <0.001 HS 
Control (n=15 ) 16.96 ± 13.23 12.58 ± 11.76 0.168 NS 
 CD41 rhBAFF CD41 rhBAFF+BR3-Fc P  
Patient (n=15 ) 11.96 ± 4.33 8.69 ± 3.9 <0.001 HS 
Control (n=15 ) 17.83 ± 6.26 13.98 ± 4.95 0.003 S 

*Statistical analysis was done using paired t test 
 
 
 

 
Figure (1): Annexin V positive CD4+ cell changes in 

patients and controls 
 

 
     Figure (2): Annexin V positive CD8+ cell 

changes in patients and controls 
 

 
Figure (3): Annexin V positive CD19+ cell changes 

in patients and controls 
 

 
Figure (4): Platelet changes in patients and controls 
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Patient A : 

 
Effect of rhBAFF alone    Effect of both rhBAFF+BR3-Fc 

 
Patient B : 

 
Effect of rhBAFF alone   Effect of both rhBAFF+BR3-Fc 

Figure (5): Flow-cytometric dot plots representing the effects of rhBAFF and BR3-Fc on apoptosis of platelets in 2 
ITP patients (A & B) where rhBAFF promoted the apoptosis of platelets and BR3-Fc corrected the 
effects of rhBAFF.  

 
4.Discussion: 

ITP is an autoimmune disease manifested by 
immune-mediated platelet destruction and 
suppression of platelet production. Although several 
abnormalities involving the cellular mechanisms of 
immune modulation have been identified, 
development of autoantibodies against platelet 
glycoproteins remains central in the pathogenesis of 
ITP (4). 

BAFF is a crucial homeostatic cytokine for B 
cells that is up-regulated during inflammation and 
links adaptive with innate immunity. BAFF has been 
shown to enhance the expression of CD19 cells and 
mediate the maturation of autoreactive B cells (24). 

BAFF exerts its role through binding to its 
receptors. BAFF-R, a specific receptor for BAFF, is 
expressed on a wide range of B cell subsets and is the 
predominant receptor that mediates BAFF-dependent 
B cell signaling and plays critical roles in controlling 
peripheral B cell survival (25). Signaling through 
BR3/BAFF-R stimulates B lymphocytes to undergo 
proliferation and to counter their self destruction by 
apoptosis. Furthermore, BAFF binding to BR3 on T 
cells has been shown to costimulate T-cell 
proliferation both in vitro and in vivo (11). 

BR3-Fc, a fully human fusion protein of the 
extracellular domain of human BAFF-R with the Fc 
of human IgG1, is a selective BAFF blockade that 
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could block the interaction of BAFF with all 3 of its 
receptors (26). 

In a study by Zhu et al., 2009, the level of 
plasma BAFF and BAFF mRNA in ITP patients with 
active disease was found to be significantly higher 
than that in patients in remission and controls (26). It 
was also noted that high-dose dexamethasone (HD-
DXM) has shown its clinical efficacy in ITP patients 
(27). 

Wang et al., 2010 investigated the change of 
BAFF and regulatory T-cells before and after high-
dose dexamethasone therapy and assessed the effect 
of BAFF on Treg cells in ITP. They concluded that 
HD-DXM might play a role in ITP treatment by 
down-regulating BAFF expression and up-regulating 
Treg cells number (28). 

In the present study, we tried to elucidate the 
effect of rhBAFF on PBMNCs and platelets, and the 
effect of blocking BAFF-R on the survival of these 
cells. Fifteen patients diagnosed as acute ITP were 
selected for this study in addition to fifteen healthy 
subjects as a control group. Basic investigations for 
diagnosis of ITP were performed including complete 
blood picture and bone marrow aspiration. Culture of 
isolated lymphocytes and platelets was then done 
with rhBAFF or rhBAFF and BR3-Fc, and analysis of 
apoptotic cells was performed using dual expression 
flowcytometry. 

After culture of PBMCs with rhBAFF, we found 
that the mean percent expression of annexin V 
positive CD4+ and CD8+ cells were significantly 
lower in the patients' group than the control group (P 
value = 0.033, P value =<0.001 ) respectively. The 
mean percent expression of annexin V positive 
CD19+ cells was also lower in the patients' group 
than the control group but this decrease was non 
significant statistically. In a study by ZHU et al., 
2009 they demonstrated that rhBAFF significantly 
decreased the annexin V percentage of CD19+ cells 
in ITP patients but not in controls, while it 
significantly decreased the annexin V percentage of 
CD8+cells in both ITP patients and controls (ITP: 
6.5%±3.2%, controls: 10.5%±2.7%, P<0.05). On the 
other hand they found no significant effect of rhBAFF 
on annexin V percentage of CD4+cells in both ITP 
patients and controls (P <0 .05) (26). 

In this study, we demonstrated that the decrease 
in the apoptotic expression of different lymphocyte 
subsets from ITP cases was corrected after adding 
BR3-Fc, which caused an increase in annexin V 
positive CD4+ cells, however this increase was not 
statistically significant. On the other hand, there was a 
highly significant statistical increase in annexin V 
positive CD8+ T cells and CD19+ B cells following 
addition of BR3-Fc (P<0.001 in both). Our results 
were in agreement with ZHU et al., 2009 study where 

BR3-FC corrected the decrease in annexin V 
percentage of CD19+ cells caused by rhBAFF in 14 
ITP patients. It also corrected the effect of rhBAFF on 
apoptosis of CD8+cells only in ITP patients, while 
they stated that there was no significant effect for 
rhBAFF+ BR3-FC on annexin V percentage of CD4+ 
cells in both ITP patients and controls (26). 

Concerning the annexin V percentage of CD41+ 
platelets, we detected a significant statistical decrease 
in annexin V positive platelets following the addition 
of BR3-Fc in both patients' group and control group, 
this decrease was highly significant in the patient's 
group and was moderately significant in the control 
group. ZHU and his co-workers, 2009 demonstrated 
that rhBAFF significantly increased apoptosis of 
platelets in ITP patients but not in controls. Addition 
of BR3-Fc corrected the effect of rhBAFF on 
apoptosis of platelets. Further study showed that the 
apoptosis of platelets increased in ITP patients when 
autologous platelets were incubated with PBMNCs 
from the same patient after rhBAFF was added 
whereas the apoptosis of platelets did not increase 
without PBMNCs, indicating that BAFF may 
contribute to thrombocytopenia partially by cell-
dependent platelet destruction in ITP (26). 

Our study demonstrated that BR3-Fc could 
significantly promote the apoptosis of CD19+ cells in 
ITP and block the BAFF-mediated survival of B cells. 
In addition to promoting the apoptosis of CD8+ cells, 
BR3-Fc also inhibited the apoptosis of platelets. 
BAFF blockade could result in B-cell reduction in 
animal models (29,30). Recent clinical trials with 
BAFF blockade have shown clinical benefit in SLE 
and RA (31,32). These findings offer further support 
to the contention that blockade of BAFF signaling 
may be of therapeutic benefit in a variety of 
autoimmune diseases.  

In summary, BAFF is elevated in ITP patients 
with active disease, and excessive BAFF may rescue 
autoreactive B and T cells from apoptosis. Increased 
survival of CD8+ T cells may promote the apoptosis 
of platelets through CTL-mediated platelet lysis. 
BR3-Fc, a selective BAFF blockade, could 
successfully correct the effects of rhBAFF by 
promoting the apoptosis of CD19+ and CD8+ cells 
and inhibiting apoptosis of platelets. Blockade of 
BAFF by BR3-Fc could be a promising therapeutic 
approach for ITP. 
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Abstract: Successful conservation of fish such as Plectropomus species depend on analysis of genetic signature and 
relations among fish species and subspecies. Knowledge about the genetic signature and structure of Plectropomus 
species needs to increase several times to enable us for conserve these economic fish in the future. The current study 
aims to develop and analysis of genetic signature for three Plectropomus species (P.maculates, P.leopardus  and 
P.areolatus) based on some dominant DNA markers (RAPD and ISSR). A total of 9 ISSR and 12 RAPD primers 
were used to develop some DNA markers and their loci were estimated. Most studied DNA markers were 
polymorphic. The overall gene diversity (h) based on RAPD data was higher than based on ISSR data. Data analysis 
showed that, the P.areolatus was distantly related from both P.maculates and  P.leopardus. RAPD and ISSR 
markers proved to be powerful methods to detect genetic signature for the applied Plectropomus species. The genetic 
markers which developed in this study will play a valuable role in monitoring the Plectropomus genetic resources in 
the future. 
 [Y. M. Saad; AbuZinadah, O. A. H.; El-Domyati, F. M. and Sabir, J. M. Analysis of Genetic signature for some 
Plectropomus species based on some dominant DNA markers. Life Sci J 2012;9(4):2370-2375] (ISSN:1097-
8135). http://www.lifesciencesite.com. 351 
  
Key words: Plectropomus, DNA polymorphism, RAPD and ISSR markers. 
 
1. Introduction 

Overfishing of Plectropomus species as high 
value marine food in the Red sea (Zhu et al., 2005) 
makes them difficult to manage (FAO 2009). 

Developing of genetic signature of such species 
will facilitate the analysis of fish genetic structure for 
management of such aquatic genetic resources in the 
future. In addition, the effective management of 
fisheries requires the ability to discriminate among fish 
stocks (Rico et al., 1997) and/or species (Madhan et 
al., 2011 and Rashed et al., 2011).  

Up to date, the application of DNA-based genetic 
analysis in Plectropomus species research, stock 
development and management is still not fully 
maximized. In addition, the level of speciation and 
evolutionary relationships between Plectropomus 
species remains unclear. 

RAPD (Rashed et al., 2011), SSR (Rashed et al., 
2009) and ISSR (Raina, et al. 2001)  techniques should 
find major population genetics applications, notably in 
the field of genetic conservation, where molecular 
markers need to be developed at a reasonable cost. 

The information revealed from the analysis of 
genetic polymorphism for fish  species (Rashed et al., 
2011) and subspecies (Rashed et al., 2008 and Saad et 
al., 2009) is widely used in the management of aquatic 
genetic resources because management of aquatic 
genetic resources should ideally involve a continuum 
of activities (Eknath, 1994). These activities are 
documentation of genetic resources and the variety of 

ecosystems; characterization to determine the genetic 
structure, evaluation to estimate economic potential 
and utilization in sustainable breeding schemes.  

The current study aims to develop and analysis of 
genetic signature for some of Plectropomus species 
(P.maculates, P.leopardus  and P.areolatus) based on 
some dominant DNA markers (RAPD and ISSR). 
 
2. Material and Methods 
Fish Material: 
  The fish samples (Plectropomus maculates,  
Plectropomus leopardus  and Plectropomus areolatus) 
were obtained from MBSPR project (funded from 
DSR, King Abdulaziz Univ., KSA  during year of 
(2012).  Jeddah province is the main source of these 
fish samples. A total of 20 individuals from each 
studied fish species were analyzed. 
 
DNA extraction: 

Small pieces of caudal fins (0.1g) were stored in 
95% ethyl alcohol immediately. DNA was extracted 
and performed according to Hillis et al. (1996). 

Genetic signature based on RAPD (Random 
Amplified Polymorphic DNA) markers: 

Twelve RAPD primers (Operon Technologies) 
were tested for detection of applied fish genetic 
signature. The primer codes and sequences were 
presented in Table (1). PCR mixture, reaction 
conditions and product separation were carried out as 
described by Rashed et al. (2008) with some 
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modifications. Initial denaturation was for 4 min at 
94°C; followed by 30 cycles of 40 s at 94°C, 40 s at 
37°C, and 1 min at 72°C; with a final 15 min extension 
at 72°C.   

Genetic signature based on ISSR (Inter 
Simple Sequence Repeat) markers: 

 
A total of nine ISSR primers (Table 1) were 

originally tested and selected to develop genetic 
signature for the three applied fish genomes.  PCR  

 
mixture, reaction conditions and product 

separation were carried out as described by Raina, et 

al. (2001) with minor modifications. The amplification 
was carried out in a 10 µl reaction volume containing 
10 mM Tris-HCl (pH 9.0), 50 mM KCl, 1.5 mM 
MgCl2, 0.1 mM each dNTP, 200 µM primer, 1 U Taq 
DNA polymerase, and 5 ng of genomic DNA. Initial 
denaturation was for 2 min at 94°C; followed by 30 
cycles of 30 s at 94°C, 45 s at 44°C, and 2 min at 
72°C; with a final 15 min extension at 72°C.  

The amplification products in both cases 
(RAPD and ISSR) were size-separated by standard 
horizontal electrophoresis in 1.5% agarose (Sigma) 
gels and stained with ethidium bromide.  

 
               Table (1): Codes and sequences of  RAPD and ISSR primers used in the study. 
RAPD code Sequence ISSR code Sequence 
A01 5' CAG GCC CTT C 3' 7 5' [CT]8RG 3' 
A02 5' TGC CGA GCT G 3' 814 5' [CT]8TC 3' 
A03 5' AGT CAG CCA C 3' 844 5' [CT]8RC 3' 
B01 5' GTT TCG CTC C 3' 898 5' [CA]6RY 3' 
B02 5' TGA TCC CTG G 3' 899 5' [AG]7YC 3' 
B03 5' CAT CCC CCT G3' JOHN 5' [AG]7YC 3' 
C01 5' TTC GAG CCA G 3' DAT 5' [GA]7RG 3' 
C02 5' GTG AGG CGT C 3' TERRY 5' [GTG]4RC 3' 
C03 5' GGG GGT CTT T 3' MAO 5' [CTC]5RC 3' 
D01 5' ACC GCG AAG G 3'   
D02 5' GGA CCC AAC C 3'   
D03 5' GTC GCC GTC A3'   
 
Data analysis: 

All gels were analyzed using Total Lab program 
V2.01. These data were analyzed as diploid data for 
Dominant markers by standard POPGENE program 
(version 1.32), for population genetic analysis (Yeh 
and Boyle,1997).  
3.Results 
I-Analysis of genetic signature based on RAPD 
markers:  

The number of detected fragments (ranged from 
6 to 19 bands), number of polymorphic fragments 
(ranged from 6 to 19 bands) and ranges of fragment 
sizes generated by each primer were scored (Table 2).  
1-Genetic variations within each Plectropomus 
species: 

Most of detected RAPD bands were 
polymorphic. The percentages of polymorphic 
fragments were 61.01%, 37.74% and 11.95% in P. 
maculates, P. leopardus and P. areolatus respectively 
(Table 3).  

Our results presented 23 species-specific RAPD 
markers. Four of them were detected in Plectropomus 
maculates using primers B02, (321bp and  85bp), 
C01 (442bp) and D01 (229bp). Regarding 
Plectropomus leopardus, five specific RAPD markers 
were identified at molecular sizes 410 bp (primer 
A02), 194 bp (primer B03), 996 bp & 296 bp (primer 

C01) and 221bp (primer D02). 14 RAPD markers 
were specific to Plectropomus areolatus at molecular 
sizes 610 bp, 404 bp, 200 bp (primer A01), 829 bp, 
283 bp (primer A02), 430 bp, 232 bp (primer A03), 
352 bp, 266 bp, 186 bp, 108bp (primer B01), 977bp, 
106bp (primer B02) and 211bp (primer C01).  

The mean of Actual number of alleles (na), 
Effective number of alleles (ne), Nei’s gene diversity 
(h) and Shannon's Information index (I) within each 
applied fish species were calculated (Table 3). 
Plectropomus maculates had the highest values for 
the previous estimates. 
2-Genetic distance among applied Plectropomus 
species: 

The genetic distance values among the applied 
fish species were calculated. The lengths among 
applied fish species, and nodes on the phylogenetic 
tree were presented in Table (4). The genetic distance 
values were 0.1685, 0.4265 and 0.399 between (P. 
maculates and  P. leopardus  ), (P. maculates and  P. 
areolatus ) and (P. leopardus  and P. areolatus) fish 
pairs, respectively (Table5). The dendrogram 
revealed genetic relationships among the applied fish 
species based on RAPD polymorphism was presented 
in Figure (1-a). 
II- Analysis of genetic signature based on ISSR 
markers:  
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Generally, all studied loci were polymorphic. 
The molecular weight of each detected band was 
estimated. The ranges of these molecular sizes were 
presented in Table (Table 2). 

All the nine studied loci, were informative in 
detecting the genetic signature of applied fish species 
(Table 2). 

1-Genetic variations within applied fish 
species:  

The actual number of alleles (na), effective 
number of alleles (ne) and Shannon's information 
index (I) were calculated within each estimated fish 
species  and for all studied fish species for all 
primers. The mean of actual number of alleles (na), 
Effective number of alleles (ne),  Nei’s gene diversity 
(h) and Shannon's Information index  (I)  values were 
presented in Table (3). P. areolatus had the highest ne 
(1.146), h (0.087) and I (0.131) values relatively. 

 
 
Table (2): Locus code, detected bands, polymorphic alleles (bands), and range of fragment generated by 

RAPD and ISSR markers. 
RAPD ISSR 

Code DB PB R FS (Bb) Code DB PB R FS (Bp) 
A01 17 16 924-122 7 32 32 1315-99 
A02 15 15 859-114 814 23 23 1038-79 
A03 14 14 775-114 844 17 17 570-120 
B01 16 16 1005-108 JOHN 40 40 909-75 
B02 9 9 977-106 899 12 12 785-111 
B03 10 10 989-850 DAT 7 7 761-208 
C01 12 12 1012-211 MANNY 40 40 874-67 
C02 6 6 302-99 TERRY 27 27 524-99 
C03 10 10 1100-234 MAO 25 25 855-109 
D01 17 17 1356-135     
D02 19 19 656-155     
D03 14 14 1353-108     
 DB= number of detected bands, PB= polymorphic bands and R FS= range of fragment size. 
 
Table (3): Mean ±SE of Actual number of alleles (na), Effective number of alleles (ne), Nei’s gene diversity (h), 

Shannon’s information index (I) and  percentage of   polymorphic loci (%PL) for each studied fish 
species. 

P.m=P.maculates,.P.l=P.leopardus.and.P.a=P.areolatus 
 
2-Genetic distance among applied fish species: 

The genetic distance values among the applied 
fish species were calculated. The lengths among 
applied fish species, and nodes on the phylogenetic 
tree were presented in Table (4). 

The genetic distance values were 0.1461, 0.3007 
and 0.3729 between (P. maculates and  P. leopardus), 

(P. maculates and  P. areolatus  ) and (P. leopardus  
and P. areolatus) fish pairs, respectively (Table 5). 
The dendrogram revealed genetic relationships 
among the applied fish species based on ISSR 
polymorphism was presented in Figure (1-b).

 
 
 

 RAPD ISSR 
 P.m P.l  P.a Total P.m P.l  P.a Total 
na 1.61 

±0.48 
1.37 
±0.486 

1.119    
±0.322 

1.981 
±0.136 

1.313 
±0.46 

1.336 
±0.47 

1.251 
±0.4346 

1.995 
± 0.067   

ne 1.35   
±0.40 

1.23 
±0.370 

1.085 
±  0.25 

1.46 
± 0.33 

1.127 
±0.26 

1.128 
±0.25 

1.146 
±0.293 

1.302 
± 0.318     

h 0.20  
±0.20 

0.133 
± 0.197 

0.047 
±0.135 

0.28 
±0.164 

0.07 
±0.14 

0.08 
±0.14 

0.087 
±0.16 

0.19 
±0.16     

I 0.302 
±0.29 

  0.198 
±0.28 

0.0691 
±0.193 

0.433 
±0.216 

0.124 
±0.217 

0.129 
±0.214 

0.131 
±0.237 

0.31 
±0.219 

%PL 61.01 % 37.74 % 11.95 % 98,11% 31.39 % 33.63 % 25.11 % 99.55 
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Table (4): The lengths among applied fish species and nodes on the phylogenetic tree (based on RAPD and ISSR)  
Based on RAPD Based on ISSR 

Between And Length Between And Length 

2 1 12.31 1 1 12.21 

1 P. maculates 
P. maculates 

7.94 P. maculates 
P. maculates 

P. maculates 
P. maculates 

8.42 

1 P. leopardus 7.94 P. leopardus P. leopardus 8.42 

2 P. areolatus 20.25 P. areolatus P. areolatus 20.62 

      

 
Table (5): Genetic distance based on ISSR (lower half) and RAPD markers (upper  half)   among the three 
Plectropomus species 

 

 
 
Figure (1): Reconstruction of phylogenetic relationships among the applied fish species based on RAPD (a) and 

ISSR (b) polymorphism. 
 
4.Discussion 

The capacity to conserve and to use natural 
resources wisely requires identifying taxa and variation 
at both the individual and/or population levels (Rashed 
et al., 2008 and Saad et al., 2011). 

Conservation or good management of aquatic 
genetic resources should ideally involve a continuum 
of activities. These activities are documentation, 
characterization, evaluation and utilization of aquatic 
genetic resources (Eknath,  1994).  

In the present study, three Plectropomus species 
(P.maculates, P.leopardus and  P.areolatus  )  were 
identified using two  molecular techniques (RAPD and 
ISSR) to detect genetic signature of these economic 
fish. RAPD and ISSR were chosen because they are 
cheaper, simple, and fast techniques for detecting 
genetic polymorphism at a molecular level. In addition, 
just only one primer could obtain the different profiles 
for genomic analysis (Rina et al., 2001 and Antunes, et 
al., 2010).  

In the present study, most detected DNA markers 
were polymorphic reflecting a rich allelic diversity in 
the applied fish species. So the primers of these loci are 
recommended to detect the genetic polymorphism and 
inferring the genetic signature for the applied 
Plectropomus species.   

A comparison of RAPD and ISSR patterns in 
Plectropomus species samples, ISSR primers generate 
higher polymorphism (99.55%) than those generated 
by RAPD primers (98.11%). It could provide simple 
and convenient method to discriminate genetic 
variation of Plectropomus species. 

It is necessary to estimate intra and inter 
population variations and phylogenetic relationships 
among fish genomes (Saad et al., 2011) to help the 
breeder in designing suitable breeding programs for 
fish improving and/or conservation. In addition, this 
will be useful in detecting any genetic contamination in 
these fish genomes. 

In the present study the P.areolatus was distantly 
related from both P.maculates,  P.leopardus. The 
genetic distance values among the applied fish species 
were calculated for determining genetic dissimilarity 
among them. Determining true genetic dissimilarity 
between fish individuals based on molecular marker 
analysis is a decisive point to cluster and analyzing 
diversity within and among fish species because 
different dissimilarity indices may yield conflicting 
outcomes.    

Our results presented some species-specific 
RAPD and ISSR markers. These markers could be 
used in different two ways. In the first way these 

 P.maculates P.leopardus   P.areolatus 
P.maculates  0.1685 0.4265 
P.leopardus   0.1461  0.3990 
P.areolatus 0.3007 0.3729  
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markers will be used, as a species genetic signature. 
Regarding the second way, these markers are useful as 
marker assisted selection (Rashed et al., 2009) in 
breeding (to develop local fish breeds) and restocking 
programs. 

The species-specific PCR method could be 
potentially used by regulatory agencies as routine 
control assay for the commercial fish production.  

PCR-based methods commonly used for fish 
species identification include PCR-sequencing, random 
amplified polymorphic DNA (RAPD), inter simple 
sequence repeat (ISSR). Those are simple, specific and 
sensate methods for genetic characterization (Asensio 
et al., 2009). 

Restocking and stock enhancement programs are 
now recognized as an important tool for the 
management of fishery resources. It is important, 
however, to have an adequate knowledge on the 
genetic population structure of both the released stock 
and the wild population before carrying out such 
programs (Pereira et al., 2010). So, the genetic markers 
should be conducted to provide the information needed 
for a sound management of this an economic aquatic 
resources in wild fish stocks and/or farms (Saad et al., 
2011). In addition, development of local Plectropomus 
species breeds is important because many of them will 
be resilient to climatic stress and represent a unique 
source of genes for improving Plectropomus species 
production and conservation in the future. 

Detection and analysis of genetic signature for 
Plectropomus species is an important for studying the 
fish genetic fragmentation. Fish fragmentation into 
subpopulations revealing groups that is genetically 
different from main source. 

To date, very few studies have reported and/or 
used Nei's gene diversity and Shannon's based on 
RAPD and ISSR markers in Plectropomus species in 
the Red sea. The Nei's gene diversity (h) and 
Shannon's information index (I) estimates were 
calculated in the present study to detect genetic 
diversity within applied fish species. They were 
slightly different. Based on RAPD results, both of 
them were higher than in the case of results revealed 
from ISSR. Shannon's information index has general 
applications in ecology and is relatively insensitive to 
the skewing effects caused by the inability to detect 
heterozygous loci (Dawson et al., 1995). To avoid the 
different approaches for its calculation we adopted the 
approach employed by Yeh and Boyle (1997).   

Our results will be useful in studying the 
Plectropomus sub-species genetic structure because the 
genetic structure of Plectropomus sub-species and 
populations are not fully maximized and unclear. 
Generally, genetic diversity which is required for 
populations to be more adaptive with the 
environmental changes can be measured using an array 

of molecular methods (Rashed et al., 2008). The 
present study showed that, both RAPD and ISSR 
primers were informative in detecting species specific 
DNA markers. 
 
Conclusion: 

In our study, RAPD and ISSR markers proved to 
be powerful methods for the detection of genetic 
signature for Plectropomus species. The future of 
Plectropomus species conservation will rely on 
development of sound management techniques such as 
RAPD and ISSR to characterize and monitor 
Plectropomus genetic resources. This will increase our 
knowledge of the genetic characteristics of each fish 
genetic resource and to examine the effects of 
management practices on the gene pools of these fish 
species.  

The detected of genetic signature using RAPD 
and ISSR techniques will assist in the definition of 
appropriate units for fish conservation thus providing a 
restricted focus for good management of Plectropomus 
genetic resources. 
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Abstract: Objective: To compare the therapeutic effect of the complete carpal tunnel & palmar aponeurosis 
release(CTPAR) of different severity carpal tunnel syndrome (CTS) patients using the neural electrophysiological 
examination before and 3 months after the surgery. Method: The median nerve sensory nerve conduction velocity 
(SCV) , latency of motor nerve terminal (M -lat), sensory nerve active potential (SNAP) and the compound muscle 
action potentials of the opponens pollicis (compound muscle action potential, CMAP) from three groups of different 
lesion levels of 87 patients were measured before and 3 months after the CTPAR. The results were analyzed with 
SPSS 17.0. Result: In the mild CTS patients, the differences of the SCV and SNAP before and after 3 months of 
CTPAR were statistically significant( P<0.05), while the differences of the M-lat and CMAP displayed no statistical 

significance(P>0.05 )；In the moderate CTS patients, the SCV, M-lat, SNAP and CMAP improved significantly 3 

months after the CTPAR, and the differences were statistically significant(P<0.01 )；In the severe CTS patients, the 
differences of the SCV, M-lat, SNAP and CMAP before and after the CTPAR had no statistical 
significance(P>0.05). Conclusion: The recoveries of the mild and moderate groups of CTS patients were very well 
after the CTPAR, while the recoveries of the severe patients were not ideal. As a result, if CTS patients are mild or 
moderate ones, and the effects of the conservative treatment are not ideal, the operation treatment should be 
performed as soon as possible to avoid sensory and motor dysfunction, which will affect the quality of life. 
[Wang Shaoping, Wang Jinguo, Niu Huixia, Chandra Avinash, Xu Yuming. The analysis of the neural 
electrophysiological examination on therapeutic effect of the complete carpal tunnel & palmar aponeurosis 
release(CTPAR) of carpal tunnel syndrome. Life Sci J 2012;9(4):2376-2379] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 352 
 
Keywords: Carpal tunnel syndrome; Neural electrophysiological examination; Therapeutic effect 
 
1. Introduction 

Carpal tunnel syndrome(CTS）is one of the 
most common peripheral entrapment neuropathies[1], 
and the symptoms and signs are caused by an 
entrapment of the median nerve in the carpal tunnel 
at the wrist, which may be due to acute or chronic 
injury. It affects mainly middle aged men or women, 
often bilateral,the most common causes are 
tenosynovitis, synovitis and diabetes mellitus[2].The 
early symptoms of CTS are the dull, tingling and 
numbness feeling of the thumb, index finger and 
middle finger, which often influence patient 's life 
and work, so its early diagnosis and treatment is of 
great importance. 

In our study, CTS patients were divided into 
three groups, mild, moderate and severe, according to 
the grading standard published by the United States 
of America electrophysiological diagnosis 
Association[3,4], and Combining with the clinical 
manifestation and the electrophysiological results[5-
7].The study was designed to observe the changes of 
SCV, M-lat, SNAP and CMAP before and after the 
complete carpal tunnel & palmar aponeurosis release 

(CTPAR) [8]in CTS patients with different extent of 
lesions, and also to testify the great importance of 
CTS's early diagnosis and treatment. 
 
2. Material and Methods  
2.1 Subject  

From March 2010 to March 2012, CTS 
patients who had a CTPAR in the department of 
surgery of the First Affiliated Hospital of Zhengzhou 
University were registered. A total of 87 individuals 
of both sexes with CTS voluntarily participated in the 
study. Informed consents were obtained from all 
participants. Inclusion criteria: CTS patients. 
Exclusion criteria: 1 .Numbness and pain in the hand 
caused by other diseases, such as diabetic peripheral 
neuropathy, alcoholic peripheral neuropathy, uremic 
peripheral neuropathy and other peripheral 
neuropathies. 2. Central nervous system diseases. 
According to the grading standard published by the 
United States of America electrophysiological 
diagnosis Association, the clinical manifestation and 
the electrophysiological results,87 CTS patients were 
divided into three groups, mild(20 patients),moderate 
(26 patients) and severe(41 patients ).The grading 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2377 

standard was listed as below(1)mild：The median 
nerve sensory nerve conduction velocity from digitus 

medius to wrist slowed down(＜44 m／s),the M -lat 
of the median nerve from wrist to the midpiece of 
thenar eminence was normal,(2)moderate:The 
median nerve sensory nerve conduction velocity from 

digitus medius to wrist slowed down(＜44 m／s),the 
M -lat of the median nerve from wrist to the midpiece 
of thenar eminence delayed(>4ms),(3) The median 
nerve sensory nerve conduction velocity was absent, 
the M -lat of the median nerve delayed or was absent. 

28 males and 59 females were included.Age 
ranging from (27~74) years old, and the average age 

was 54.7 years old. Course of disease ranging from（

1 month~2years）.  
2.2 Methods 
2.2.1 Electrophysiological detection method 

The instrument was the Oxford Medelec 
Synergy nerve EMG / evoked potential 
instrument.The parameters were set as follows: the 

band-pass range was from 3Hz to 10kHz， the 
scanning speed was 3ms/Div ,the stimulus intensity 

was 0 ～100mA ( adjustable ),and the pulse width 
was 0.1~1.0ms.  

The SCV, M-lat, SNAP and CMAP of all 
patients were measured and recorded before the 
surgery for the first time, then the patients were 
divided into three groups, and the SCV, M-lat, SNAP 
and CMAP of all patients were measured and 
recorded again 3 months after the CTPAR. 
2.2.2Procuring the SCV, M-lat, SNAP and CMAP  

When the patient's skin temperature was＞

32℃， he/she lay down on the bed with supine 

position，and the anterograde stimulation method[9] 
was adopted.  

Procuring the SCV and SNAP:First, the 
thumb and middle finger dominated by the median 
nerve sensory fiber were stimulated respectively with 
a ring electrode, second, the distance from the 
stimulus point to the record point was measured with 
a tape rule, the amplitude of SNAP was also 
measured, third, the SCV was calculated. 
 
Table 1. SCV,M-lat before and after the CTPAR 

※： SCVs weren't evoked before and after the 
CTPAR in the severe patients group. 

 

Procuring the M-lat and CMAP:The median 
nerve was stimulated at the wrist with a saddle-shape 
electrode, then CMAP was recorded at opponens 
pollicis with another surface electrode, at last the 
median nerve M -lat and the amplitude of CMAP 
were measured. 
2.2.3 Statistical analyses 

 The statistical analyses were performed 
using SPSS 17.0. The measurement datas were 

expressed as sx , and paired t-test was used, the 
difference was statistically significant (P<0.05). 
 
3. Results  
3.1 The SCV and M -lat of the median nerve  

The SCV and M-lat of of the median nerve 
of each group before and 3 months after the CTPAR 
(Table 1). In the mild CTS patients, the difference of 
the SCV before and 3 months after the CTPAR was 
statistically significant(P<0.05),while the difference 
of the M-lat displayed no statistical 
significance(P>0.05 )；In the moderate CTS patients, 
the SCV and M-lat improved obviously 3 months 
after the CTPAR, and the differences were 

statistically significant (P<0.01)；In the severe CTS 
patients, the differences of the SCV and M-lat before 
and after the CTPAR had no statistical significance 
(P>0.05 ). 
3.2The SNAP and CMAP of the median nerve  

The SNAP and CMAP of the median nerve 
of each group before and 3 months after the 
CTPAR(Table 2). In the mild CTS patients, the 
difference of the SNAP before and 3 months after the 
CTPAR was statistically significant( P<0.05),while 
the difference of the CMAP showed no statistical 

significance(P>0.05 )；In the moderate CTS patients, 
the SNAP and CMAP improved obviously 3 months 
after the CTPAR, and the differences were 

statistically significant(P<0.01 )；In the severe CTS 
patients, the differences of the SNAP and CMAP 
before and after the CTPAR had no statistical 
significance(P>0.05). 
 
 
 

 
 
 
 

Groups                              Mild                                    Moderate                              Severe 

                       SCV（m/s）       M-lat（ms）   SCV（m/s） M-lat（ms）   SCV（m/s）  M-lat（ms） 

Before CTPAR    40.35±1.62    3.34±0.75     25.83±4.63       4.28±0.67             0※              6.11±0.98 

After CTPAR      47.61±2.35     3.48±0.76     38.25±2.11       3.67±0.86             0
※
             5.98±1.37 

  P                        ＜0.05               ＞0.05          ＜0.01            ＜0.01                  ＞0.05           ＞0.05 
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Table 2. SNAP,CMAP before and after the CTPAR 

※：SNAPs weren't evoked before and after the 
CTPAR in the severe patients group. 

 
4. Discussions  

CTS is one of the most common upper 
extremity compressive neuropathies[10],and the 
incidence of CTS is increasing in recent years[11]. 
The disease occurs in the population who repetitively 
use their wrists, a significant proportion of patients 
have onset bilaterally successively, and the right side 
was more serious.The United States statistics showed 
an annual incidence of 506 cases per 100,000 in 
females and 139 cases per 100,000 in males[10].CTS 
is closely related to the specificity of carpal tunnel 
anatomy. The carpal tunnel is located in the root of 
palm, and it is made of bone and ligament that 
together form the tunnel like structure, in which the 
median nerve passes through.Because the carpal 
tunnel structure arranges tightly,the gap is very 
limited, and the organization of carpal tunnel is 
relatively tough and lack of flexibility, consequently, 
acute or chronic carpal tunnel pressure increased 
induced by any reasons may cause the median nerve 
compression, ultimately resulting into CTS[5].The 
typical symptoms of CTS are numbness and the 
sensory abnormalities of thumb, index finger and 
middle finger , which often exacerbated at night, 
therefore early diagnosis and treatment can avoid 
occurrence of disabilities[12]. 

Due to the patients' or doctors' reasons, as 
well as other reasons such as the limitations of CT 
and X ray, CTS was often confused with cervical 
vertebra diseases, peripheral neuritis and so on, 
however,neural electrophysiological examination can 
provide CTS an objective and effective diagnostic 
basis. Some reports showed that the sensitivity of 
CTS diagnosed by neural electrophysiological 

examination was high, reached from 80％ to 92％, as 
a result, most clinicians make the final diagnosis rely 
on electrophysiological examination for the clinical 
doubtful CTS patients[13].Currently, CTS 
electrophysiological diagnosis is mainly based on the 
median nerve motor and sensory latency delay at 
wrist, and that the sensory latency delays (or SCV 
steps down) is not only more sensitive than motor 
latency dose, but also the must condition to diagnose 
 
 

 

 
 
 
CTS[3,14].The electrophysiological examination of 
early CTS is that only median nerve SCV slows 
down and evoked potential amplitude decreases, that 
the M-lat prolongs and the clinical symptoms 
gradually worsen are considered as the disease 
progresses[15]. 

In the experiment, 87 CTS patients had a 
preoperative neurophysiological detection, the result 
showed that CTS occured in female patients easily, 
with a female to male ratio of 2.11.The abnormality 
rate of the median nerve sensory conduction was 
100%, and the abnormal form was that different 
degrees of sensory conduction velocity slowed down  
or / and sensory action potential amplitude decreased 
or sensory conduction was absent, while the rate of 
the median nerve M-lat prolonged and the opponens 
pollicis CMAP amplitude decreased was 65.5%, the 
rate of the median nerve M-lat absent was11.5%. In 3 
months follow-up after the CTPAR,the clinical 
symptoms of mild and moderate CTS patients 
improved significantly,and the neural 
electrophysiological examinations after the CTPAR 
were compared with the ones before the CTPAR, the 
result showed that SCV(mild and moderate),M-
lat(moderate),SNAP(mild and moderate)and 
CMAP(moderate)improved obviously, the 
differences were statistically significant(P<0.01 or 
P<0.05).While the clinical symptoms of 68.5% 
severe CTS patients were unchanged or deteriorated 
after the CTPAR, and neural electrophysiological 
examinations showed that SCV,M-lat,SNAP and 
CMAP didn't improve obviously, the differences 
weren't statistically significant(P>0.05).  

From the information above, the neural 
electrophysiological examination was used to assess 
the therapeutic effect of the CTPAR and was helpful 
to judge the improvement of clinical symptoms after 
the surgery.Although the postoperative recovery was 
correlated to the severity of CTS, the therapeutic 
effects of mild and moderate CTS patients were good 
without considering the severe CTS patients, 
especially the muscle atrophy patients, whose 
therapeutic effects were slow and poor. On the 
whole, the operation treatment is safe and reliable for 
carpal tunnel syndrome patients, and it can alleviate 

Groups                            Mild                                       Moderate                                        Severe 

                          SNAP（µv）   CMAP（mv）    SNAP（µv） CMAP（mv）    SNAP（µv） CMAP（mv） 

Before CTPAR    3.16±0.96      4.57±1.45           2.25±1.23         2.91±1.78                 0
※
             1.55±1.31  

After CTPAR       3.65±1.14     4.62±1.42           3.12±1.45         3.78±1.62                  0
※
            1.52±1.27 

  P                              ＜0.05            ＞0.05          ＜0.01              ＜0.01                    ＞0.05        ＞0.05 
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the distress of patients and prevent further 
neurological damage.Therefore when the 
conservative treatment is invalid or the effect of the 
conservative treatment is not ideal, the neural 
electrophysiological examination should be done to 
judge the severity of CTS patients. If the patients are 
mild or moderate ones, the operation treatment 
should be performed as soon as possible to avoid 
muscular atrophy resulting in sensory and motor 
dysfunction, which will affect the quality of life. 
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Abstract: In this paper, we use the optimal homotopy asymptotic method (OHAM) for approximate solutions of the 
Equal Width Wave equations (EWW) and Burger equations, respectively. For (EWW) equations the numerical results 
obtained are compared with the results obtained by using variational iteration method (VIM) and Adomian 
decomposition method (ADM), while for burger equation comparison is made with ADM. From the obtained results 
it is observed that the suggested method is explicit, effective, and very easy to use. [Islam S, Nawaz R, Arif M and 
Shah SIA , Application of Optimal Homotopy Asymptotic Method to the Equal Width Wave and Burger 
Equations. Life Sci J 2012;9(4):2380-2386] (ISSN:1097-8135). http://www.lifesciencesite.com. 353 
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1. Introduction 

Mathematical modeling of different problems in 
various fields has been discussed using formal 
approaches [20-32], fuzzy logic [19] and Differential 
equations [1-3]. Differential equations play a vital 
role in modeling different problems in physics, 
biology, chemical reactions and in engineering 
sciences. The one dimension non-linear differential 
equation, which is similar to the one dimension 
Navier-Stokes equation without the stress term, was 
presented for the first time in a paper in 1940 from 
Burger. It is the model for the solution of Navier-
Stokes equation and is applied to laminar and 
turbulence flows as well. The first theoretical 
solution of Burger equation was given by Cole [13] 
which is based on Fourier series analysis using the 
appropriate initial and boundary conditions. Another 
theoretical solution was given by Madsen and 
Sincovec [14], based on the ”test and trial” method, 
using the appropriate initial and boundary conditions. 
The Burger equation can be used as a model for 
different problems of a fluid flow nature, where 
shocks or viscous dissipation is a major factor. It can 
be used as a model for any nonlinear wave 
transmission problem subject to dissipation [11-15]. 

The Equal Width Wave (EW) equation was 
suggested by Morrison et al., to use as a modelfor the 
simulation of one-dimensional wave propagation in 
nonlinear media with dispersion processes [17]. 

Marinca and Herisanuet al. introduced a new 
semi analytic method (OHAM) for approximate 
solution of nonlinear problems of thin film flow of a 
fourth grade fluid down a vertical cylinder. They 
used OHAM for understanding the behavior of 
nonlinear mechanical vibration of an electrical 
machine. By using this method they investigated 
solution of nonlinear equations arising in the study of 

fourth grade fluid past a porous plate. The 
convergence criterion of proposed method is similar 
to that of HAM and HPM, but this method is more 
efficient and flexible [1-3]. The proposed method has 
been used by many researchers for solution of 
Ordinary and Partial Differential equations [5-10]. 
The objective of this paper is to show the 
effectiveness of OHAM for (EWW) and Burger 
equations. We consider the EWW equation, derived 
for long waves propagating in the positive x-direction 
which has the form  
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And Burger equation of the form
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With initial condition given by  
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for all 0 ≤ � ≤ 1and  � ≥ 0. α and δ  are parameters 
and δ > 0. 

The whole paper contains four sections. Each of 
them is analyzed as follows. The first section is the 
introduction. The fundamental theory of OHAM is 
given in the section 2.  

In section 3 numerical solution of (EWW) 
equation is presented by OHAM and absolute errors 
are compared with NIM and ADM. In section 4 
Comparisons are made between the results of the 
proposed method and ADM forBurger equation. In 
all cases the proposed method yields very 
encouraging results. 

Here we start by describing the basic idea of 
OHAM, Consider the partial differential equation of 
the form:  
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       , , , 0 ,u x t u x t x t  L N g

x                     (4) 

      , / 0,u u t  B                     (5)  

where L is a linear operator and N is nonlinear 

operator. B is boundary operator,  ,u x t  is an 

unknown function, and x and t  denote spatial and 
time variables, respectively,   is the problem 

domain  and  ,g x t  is a known function. 

According to the basic idea of OHAM, one can 
construct the optimal homotopy  

  , ; :x t q  0 ,1 R    which satisfies

   

  
  

(1 ) , ; ( , )

, ;
( ) ,

, ; ( , )

q x t q g x t

x t q
q

x t q x t







  





  
 
  

L

L
H

N g

  
(6) 

where  0,1q   is an embedding parameter, H(q)  is a 

nonzero auxiliary function for 0q , H(0) = 0 . Eq 

(6) is called optimal homotopy equation. Clearly, we 
have: 
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Clearly, when 0q   and 1q   it holds that 

       0, ;0 , and , ;1 ,x t u x t x t u x t    

respectively. Thus, as q  varies from 0 to 1, the 

solution  , ;x t q  approaches from 0 ( , )u x t to 

( , )u x t , where 0 ( , )u x t  is obtained from Eq (3) for 

0q 

   ( , ) ( , ) 0, , / 00 0 0u x t g x t u u t    L B .   (9) 

Next, we choose auxiliary function  H q  in the 

form    2
1 2 ...q qC q C  H        (10)  

Here 1 2, ...,C C  are constants to be determined later. 

To get an approximate solution, we expand 

 , ; , iψ x t q C  in Taylor’s series about q in the 

following manner, 

      , ; , , , ; ,0 1

1, 2, ...
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x t q C u x t u x t C qi ikk
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  (11) 

Substituting Eq. (10) into Eq. (4) and equating the 
coefficient of like the powers of q , we obtain Zeroth 

order problem, given by Eq. (6), the first and second 
order problems are given by Eqs. (11-12) 

respectively and the general governing equations for 

( , )ku x t  are given by Eq. (13):  

     1 1 0 0 1 1( , ) ( , ) , , / 0u x t C u x t u u t   L N B (12)  
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where  ( , ), ( , ), ..., ( , )0 1u x t u x t u x tk i k i N  is the 

coefficient of 
k i

q


 in the expansion of 

  , ;x t qN  about the embedding parameter .q  

 
    

 
0 0

0 1 2
1

, ; , ( , )

, , , ... , .

i

k
k k

k

x t q C u x t

u u u u q





 



N N

N          

15) 

Here ku  for  0k   are set of linear equations with 

the linear boundary conditions, which can be easily 
solved. 
The convergence of the series in Eq. (10) depends 

upon the auxiliary constants 1 2 ,, ...C C . If it is 

convergent at 1q  , one has: 

   0
1

, ; ( , ) , ; .i k i
k

u x t C u x t u x t C


    (16) 

Substituting Eq. (15) into Eq. (1), it results in the 
following expression for residual: 

 , ; ( ( , ; )) ( , ) ( ( , ; )).i i ix t C u x t C x t u x t C   R L g N (17)  

   If , ; 0, then , ;i iR x t C u x t C  will be the exact 

solution. 
For computing the of auxiliary constants, 

, 1, 2, ..., ,iC i m  there are many methods like 

Galerkin’s Method, Ritz Method, Least Squares 
Method and Collocation Method to find the optimal 

values of , 1, 2, ..., ,iC i m  One can apply the 

Method of Least Squares as under: 

2

0

( ) ( , , ) ,
t

i iC x t C dx dt


  J R  (18) 

where R is the residual, 

        i i iR x,t; C = L u x,t; C + g(x,t) + N u x,t;C  and   
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1 2

... 0.
mC C C

  
   

  

J J J
               (19)  

The constants iC can also be determined by another 

method as under: 

     1 2; ; ... ; 0,

1, 2, ..., .

i i m ih C h C h C

i m

   



R R R   (20) 

at any time t , where ih  .The convergence, 

depends upon constants 1 2, ,...C C , can be optimally 

identified and minimized by Eq. (18). 
 
3.  Application of OHAM for (EWW) Equation. 

Consider the (EWW) equation of the form (1) 
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Subject to constant initial condition 
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with exact solution given by  
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 ,      (23) 

 
Zeroth Order Problem 
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t
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Its solution is  

).15(5.0(sec3),( 2
0  xhtxu           (24)   

First Order Problem 
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 .0)0,(1 xu    

Its solution is  

).)15(5.0tanh(
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  2 ,0 0u x   (27) 

Its solution is 

 ).)15(5.0(tanh)5.05.7(sech 36 

))15(5.0(tanh)5.05.7(sech 31.5 
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Third Order Problem
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 3 ,0 0u x                                              (29) 

Its solution )C,C,C,,(3 321txu is obtained in the 

same manner. The third order approximate solution is 
of the form.  

     

   2 3 3

1 2 0 1 1

1 2 1 2

, , , , , ,

, , , , , , ,

u x t C C u x t u x t C

u x t C C u x t C C C

  



   (30) 

For the calculations of the constants 1 2 3,  andC C C  

using the Method Least Squares we have computed 
that  

 
.63773432847.8147- C

,25323713917.79060 C

,10347988335-2.6832331C

3

2

-8
1







and

      (31)

 

The 3rd order OHAM solution yields very 
encouraging results after comparing with 3rd order 
NIM andADM solution [18]. 
 
Table 1.1: Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and = 0. 

t VIM  ADM OHAM 
0.01 3.668×10-9 3.668×10-9  3.33195×10-9 
0.02 7.333×10-9 7.334×10-9  6.66023×10-9 
0.03 1.099×10-8 1.099×10-8  9.98485×10-9 
0.04 1.465×10-8 1.465×10-8  1.33058×10-8 
0.05 1.830×10-8 1.830×10-8  1.66231×10-8 
0.1 3.652×10-8 3.652×10-8  3.31549×10-8 
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Table 1.2:Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and � = 5 

t VIM ADM OHAM 
0.01 5.382×10-7 5.429×10-7  5.32925×10-7 
0.02 1.075×10-6 1.085×10-6  1.06531×10-6 
0.03 1.612×10-6 1.627×10-6  1.67319×10-6 
0.04 2.149×10-6 2.168×10-6  2.12844×10-6 
0.05 2.685×10-6 2.709×10-6  2.92244×10-6 
0.1 5.357×10-6 5.405×10-6  5.83132×10-6 

 
Table 1.3: Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and  � = 10 

t NIM  ADM  OHAM 
0.01 3.611×10-5 4.852×10-5  2.21357×10-5 
0.02 7.228×10-5 9.698×10-5  4.43255×10-5 
0.03 1.085×10-4 1.453×10-4  6.65695×10-5 
0.04 1.448×10-4 1.936×10-4  8.88676×10-5 
0.05 1.811×10-4 2.418×10-4   1.1122×10-4 
0.1 3.637×10-4 4.819×10-4  2.23787×10-4 

 
Table 1.4: Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and  � = 15 

 
t NIM   ADM   OHAM 

0.01 5.137×10-5 6.000×10-6  3.03829×10-7 
0.02 2.055×10-5 2.400×10-5  1.21531×10-6 
0.03 4.623×10-5 5.400×10-5  2.73445×10-6 
0.04 8.220×10-5 9.600×10-5  4.86123×10-6 
0.05 1.284×10-4 1.500×10-4  7.59564×10-6 
0.1 5.137×10-4 6.000×10-4  3.03816×10-5 

 
Table 1.5:Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and  � = 20 

t     NIM    ADM  OHAM 
0.01 3.605×10-5 4.860×10-5  2.05582×10-5 
0.02 7.205×10-5 9.728×10-5  4.11931×10-5 
0.03 1.080×10-4 1.460×10-4  6.19047×10-5 
0.04 1.438×10-4 1.948×10-4  8.26931×10-5 
0.05 1.797×10-4 2.437×10-4  1.03558×10-4 
0.1 3.580×10-4 4.894×10-4  2.09041×10-4 

 

Table 1.6: Comparison between the absolute error of 
the solution of EWW equation by He’s variational 
iteration method (VIM) and Adomian decomposition 
methods (ADM) and optimal homotopy asymptotic 
method (OHAM) at various values of t and  � = 15 
t       NIM ADM  OHAM 
0.01 5.387×10-7 5.434×10-7  5.42223×10-7 

0.02 1.078×10-6 1.087×10-6  1.08499×10-6 

0.03 1.617×10-6 1.632×10-6  1.6283×10-6 

0.04 2.158×10-6 2.177×10-6  2.17216×10-6 

0.05 2.699×10-6 2.722×10-6  2.71657×10-6 

0.1 5.412×10-6 5.459×10-6  5.44683×10-6 

 
4. Application of OHAM for Burger Equation. 
Let us consider Burger Equation of the form (2). 
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With initial condition given by  

 )
)1(2

tanh(5.05.0)0,( xxu









        

(33) 

Case 1: when � = � ��� � = � 
For α = 1 and δ = 1  the above equation takes the 
form 
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Subject to constant initial condition 
 )25.0tanh(5.05.0)0,( xxu              (35) 

The exact solution of equation (24) with given 
condition is given by 

)]5.0(25.0tanh[5.05.0),( txtxu   ,   (36)  

following the basic idea of OHAM presented in 
preceding Section we start with 
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The initial condition is: 

       )].5.0(25.0tanh[5.05.0),0,( txqx       (39) 

 
Zeroth Order Problem 
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),(0 





t

txu
,       

Its solution is  

 ).25.0tanh(5.05.0)0,(0 xxu              (40)  

First Order Problem 
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Its solution is  
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Its solution is  
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Third Order Problem 
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Its solution is 
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Adding equations (40, 42, 44, 46) we obtain: 

     

   
1 2 0 1 1

2 1 2 3 1 2 3
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u x t C C u x t C C C

  





 
(47) 

For the calculations of the constants 1 2 3,  andC C C  

using the Method Least Squares we have computed 
that  

.
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and  

Putting the values of these constants into equation 
(34) the third order approximate solution using of 
OHAM is
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The 3rd order OHAM solution yields very 
encouraging results after comparing with 4th order 
ADM solution [16] 
 
Table 2.1: Comparison of absolute errors of 3rd order 
OHAM solution and 4th order ADM solution for 
Burger  equation for � = 0.1 and � ∈ [0, 2] 

� Exact 
solution 

Absolute Error 
ADM 

Absolute Error 
OHAM 

0.5 0.518741 6.34216 ×10-8 5.32631×10-8 
1.0 0.549834 2.02886 ×10-6 7.98928×10-8 
2.0 0.610639 6.42801×10-5 3.2441×10-5 

 
Table 2:Comparison of absolute errors of 3rd order 
OHAM solution and 4th order ADM solution for 
Burger  equation for � = 0.5 and � ∈ [0, 2] 

� Exact 
solution 

Absolute Error 
ADM 

Absolute 
Error OHAM 

0.5 0.468791 5.66705×10-8 5.82744×10-8 
1.0 0.50000 1.8471×10-6 3.89112×10-6 
2.0 0.562177 6.06928×10-5 7.40943×10-5 

 
Table 2.3 Absolute errors of 3rd order OHAM 
solution for various values of  �  and  � =
0.003 ��� � =  0.1 

� Absolute Error for 
003.0t  

Absolute Error for 
1.0t  

-4 7.88258×10-15 3.00377×10-10 
-2 8.54872×10-15 2.023×10-9 
0 4.55191×10-15 1.02224×10-10 
2 1.11022×10-15 1.98526×10-9 
4 9.57567×10-16 3.6574×10-10 

 
 Table 2.4 Absolute errors of 3rd order OHAM 
solution for  various values of � and  � = 0.5 ��� � =
 0.1 

� Absolute Error for 
5.0t  

Absolute Error for 
1t  

-4 1.86591×10-7 2.68667×10-6 
-2 1.2447×10-6 1.96202×10-5 
0 7.37402×10-8 2.10382×10-6 
2 1.26475×10-6     2.0391×10-5 
4 2.37125×10-7 4.14971×10-6 

 
Case 2: when � = � ��� � = � 
 
For α = 1 and δ = 22 equation (2) takes the form 
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Subject to constant initial condition 
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3

tanh(5.05.0)0,(
x

xu        
(35)

   

The exact solution of equation (24) with given 
condition is given by 

)]
3

1
(

4

1
tanh[5.05.0),( txtxu   ,     (36)  

Using same lines as above the third order 
approximate solution using OHAM is obtained and 
absolute errors for various values of �and t are given 
in table (2.5-2.6). 
 
Table 2.5: Absolute error of the solution of Burger 
equation optimal homotopy asymptotic method 
(OHAM) at  � = 0.1 and various values of t 

t Exact 
solution 

OHAM 
solution 

Absolute error 

0.1  0.699207  0.699207 1.02602×10-11 
0.2  0.703168  0.703168  3.52315×10-9 
0.3  0.707107  0.707107  2.39034×10-8 
0.4  0.711024  0.711024  8.5422×10-8 
0.5  0.714919  0.714919  2.23819×10-7 
0.6  0.718791  0.718791  4.86729×10-7 
0.7  0.722639  0.722638  9.34107×10-7 
0.8  0.726464 0.726462  1.63865×10-6 
0.9  0.730263  0.73026 2.68617×10-6 
1.0  0.734037  0.734033 4.17601×10-6 

 
Table 2.6: Absolute error of the solution of Burger 
equation optimal homotopy asymptotic method 
(OHAM) at  � = 0.5 and various values of t 

t Exact 
solution 

OHAM 
solution 

   Absolute 
error 

0.1  0.650264  0.650264  3.16105×10-10 

0.2  0.654428  0.654428  1.15677×10-9 

0.3  0.658578  0.658578  7.62659×10-10 

0.4  0.662715  0.662715  1.33499×10-8 

0.5  0.666837  0.666837  4.97044×10-8 

0.6  0.670944  0.670944  1.28683×10-7 

0.7  0.675035  0.675035  2.7546×10-7 

0.8  0.679109  0.679109  5.22082×10-7 

0.9  0.683166  0.683165 9.08017×10-7 

1.0  0.687205  0.687204 1.48069×10-6 

 
Conclusion 
 In this paper, the OHAM has been successfully 
implemented for the approximate solution of Burger 
and EWW Equations. For EWW equation the results 
obtained by OHAM are very consistent in 
comparison with ADM and VIM. For Burger 
equationsthe third order approximate solutions results 
of proposed method are very encouraging and agrees 
to the fourth order approximate solution by ADM. 
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1. Introduction 

Group is an algebraic structure provides 
information about operations and relations satisfying 
certain algebraic conditions. Group and its algebraic 
properties provides many application in various fields 
like chemisty [8], Physics [9] and Computer sciences 

[10-23]. In this paper we concentrate on A group G  
is T- group when its every subnormal subgroup is 
normal. Thus T-groups are exactly those groups in 
which normality is a transitive relation. This structure 
has been studied by many authors such as Gaschutz 
[5], Zacher [4] and Robinson [6]. Robinson 
characterized finite soluble groups by T-groups. He 
proved that if all subgroups of a finite group are 

T-groups then G  is soluble. For details we refer to 
Robinson [2]. 

Arif et all characterized finite soluble groups by 
number of non-T-subgroups. In [6] this has been 

proven that if a finite group G  has at most 4 
non-T-subgroups then the group will be soluble. It 
has also been shown there that finite groups having 
exactly five non-T-subgroups may not be soluble. 

The purpose of this present note is to extend the 
characterization of finite groups up to 9 

non-T-subgroups of group G . Thus we prove if G  
is a finite group all whose proper subgroups are 

T-groups except for 6,7,8,n   then G  is 

soluble see Theorem 1. We also prove that if G  is a 

finite group such that G  contains exactly 9 

non-T-subgroups then either G  is soluble or G  is 

isomorphic to (2,8)SL  see Theorem 2. 

Since our characterization is based on the 
number of non- T-subgroups so in Table 1 we present 
the details of the number of non-T-subgroups of each 
non-soluble group up to order 900 for the sake of 
completeness and for future use. We have used the 
following two GAP [3] functions to construct this 

table. In Table 1, O  denotes the order of 

non-soluble groups, 1N  denotes the number of 

non-soluble groups of the order given in column first 

and 2N  denotes the number of non-T-subgroups of 

each non-soluble subgroup of the group given in 
column second. 
 
function( G ):= NrNonTSubgroups 
local allsubgrps, i;  
allsubgrps:=Subgroups( G ); 
for i in allsubgrps do 
if IsSubnormal(G,i) then 
if not IsNormal(G,i) then 
return false; 
break; 
fi; 
fi; 
od; 
return true; 
end ; 
function( G ):= NrNonTSubgroups 
local allsubgrps; 
allsubgrps:= Subgroups( G ); 
return Number(allsubgrps, t    not IsTGroup( t 
)); 
end; 
 

1. Preliminaries 
The following results from [7] are needed. 

(1).  If G  is a finite simple group such that G  

has exactly n  non-T-subgroups ( 1)n  , then  

G  is isomorphic to a subgroup of  nS  [7, 

Theorem 2.2]. 

(2). Let G  be a finite group with exactly n  
non-T-subgroups and suppose that any finite 
group with exactly m  non-T-subgroups is 

soluble for  1 1m n     [7, Theorem 2.3]. 
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Table 1. Number of non-T-subgroups of each 
non-soluble subgroup. 

O 
1N  2N  

60 01 05 
120 03 05,25,10 
168 01 49 
180 01 30 
240 08 25,50,30,15,30,10,100,25 
300 01 16 
336 03 49,91,175 
360 06 30,115,90,160,70,70 
420 01 25 
480 26 35,75,55,20,55,35,175,371,126,220,141,246,100, 

225,371,115,201,40,145,271,190,30,259, 
25,515,80 

504 02 09,154 
540 02 55,160 
600 05 16,62,142,58,38 
660 02 55,10 
672 08 217,161,91,301,231,175,385,833 
720 23 115,90,150,130,200,160,270,110,90,380,110,110, 

130,70,455, 215,190,405,340,333,600,210,210 
780 01 10 
840 06 10,98,50,170,50,20 
900 01 72 

 
2. Main results 

The following guarantees the solubility of a finite 
group having exactly n  non-T-subgroups, 

6 8n  . 

Theorem 1.  If G  is a finite group all of whose 
proper subgroups are T -groups except for  

6,7,8n   , then G  is soluble. 

 Proof.  Let G  be an insoluble group containing 
exactly n  proper non T-subgroups, 

 1 2, , , .nL H H H   Clearly each iH  

contains fewer than n  proper non T-subgroups and 

so is soluble by the above result 2, no iH  can be 

normal. By the result 1, there is a homomorphism

: nf G S .  Let  K   be the kernel of f . 

Then K  cannot contain any of the iH   (since 

)iK H   and so K  is soluble and in particular 

is a T-group. Then we must have  /G K  

isomorphic to an insoluble subgroup of nS .  But 

6 ,S  7 ,S 8S   has no non soluble subgroups which 

have 6,7,8   non T-subgroups respectively, a 

contradiction. Hence G   is soluble for 

6,7,8n  . 

Theorem 2.  If G  is a finite group such that G  

contains exactly 9 non T-subgroups. Then either G   

is soluble or  G   is isomorphic to  (2,8).SL  

Proof. Suppose that there is an insoluble group with 

at most  9  non-T-subgroups and let G   be a 
minimal counterexample. Since the property is 
preserved under taking subgroups and quotient 

groups, G  must be simple. So, by result 1, G  is 

isomorphic to a non soluble subgroup of  9S   and 

since (2,8)SL  is the only non-soluble subgroup of  

9S   which have 9  non-T-subgroups, therefore G  

is isomorphic to (2,8)SL .  
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1. Introduction 

Fish plays an important role, not only in 
human food diets but also in animal and poultry 
rations. It is a palatable and easily digested food 
which is rich in vitamins, calcium, phosphorous and 
iodine. In Egypt, fish is considered as a cheap food 
article if compared with other foods of animal origin. 
The flesh of healthy fish is considered as a marker for 
the natural aquatic environment. 
 Factors which vary in freshwater 
environment, both in terms of the physical 
characteristic of rivers, fish farms, lackes and the 
chemical composition of water. Today, we are 
cushioned against the vagaries of our climate by 
central heating and perhaps air-conditioning as well 
as modern agricultural- practices and food 
preservation techniques provide us with a constant 
year-round supply of food and a varied diet. We tend 
to forget that natural populations of animals and 
plants can undergo considerable changes in 
abundance from year to year in response to 
fluctuations in climate and in predator-prey 
relationships. Also, we tend to expect our 
environment to remain constant and to regard any 
deviations as the result of human interference. Too 
often we overlook the role of climatic changes, 
especially the frequency and seasonal pattern of 
rainfall, on the balance of aquatic animal and plant 
(Farombi et al., 2007). Heavy metals are natural 
trace components of the aquatic environment, but 
their levels have increased due to domestic, 
industrial mining and agricultural activities 
(Kalay and Canli 2000). Aquatic organisms such 
as fish accumulate metals to concentrations many 

times higher than present in water (Olaifa et al.,  
2004 and Noor El-Deen et al., 2010).  

Pollution is induced by human being reach, 
directly or indirectly through substances or energy 
(e.g. heat) into the marine environment (including 
estuaries) resulting in such deleterious effects as harm 
to living resources, hazards to human health, 
hindrance to marine activities including fishing, 
impairment of quality for use of seawater and 
reduction of amenities (Gesamo, 1980). 

This definition, plants and animals that live 
sea are seen as a resource which needs to be 
conserved. If man's activities have a harmful effect on 
this, resource pollution has occurred. No such 
accepted definition exists for freshwater, but the 
general concept is transferable between the two 
environments. Man-made alterations to water-flow 
rates are understandably not included in this 
definition, but the general perception of pollution is 
that it is caused by substances (e.g. chemicals) and 
heated effluents ( Noor El-Din, 1997). 

Pollution as defined above is caused when 
the effect of the loading on the resource is 
unacceptable and the point at which the load of a 
chemical is sufficiently.  

 Water containing concentrations of 
chemicals which are below this stand are said to be 
contaminated a term used which indicates that the 
substances present in the water are at concentrations 
that are not harmful to the ecosystem. The use of this 
term can cause confusion because in other contexts, 
such as the purity of foodstuffs, this term is 
associated with harmfulness. 

Aquatic pollution is still a problem in many 
freshwater and marine environments; it causes 
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negative effects for the health of the respective 
organisms (Fent, 2007). The number of studies 
dealing with effects of pollutants and concurrently 
occurring parasites is still relatively low (Sures, 
2007). However the effect of environmental 
pollutants on fish parasites varies depending on the 
particular parasite and pollutant that interact 
(Lafferty and Kuris, 1999). Pollutants may affect 
the immune system of the fish either directly or by 
change water quality; that in turn may reduce the fish 
immunity to parasites (Poulin, 1992). Also, water 
pollution may accelerate the life cycle of the external 
parasites and promote their spread ( El-Seify et al, 
2011). 

 
Osmoregulation 

Fish differ from terrestrial organisms in that 
they have to maintain an osmotic equilibrium with the 
surrounding water. The body fluids in a freshwater 
fish have a much higher salt content than that of the 
surrounding water. Therefore, by simple osmosis, 
water is taken up into the body. As in humans, this 
water is filtered from the blood by the kidneys but in 
fish there is no resorption of water and a copious flow 
of urine is produced. Freshwater fish are in no danger 
of dehydration!  

However, the kidneys retained much of the 
sodium and chloride from the urine in order to 
prevent undue loss of salt. Because fish skin is not 
waterproof, sodium and chloride escape from the 
body although the rate at which this occurs can be 
slowed up by the layer of mucus on the skin surface. 
This salt loss is restored by the active uptake of these 
elements via special cells in the gall( Woo,2006). 
 
Some natural factors that can modify the toxicity 
of chemical to fish. 
Temperature: controls the rate of response to toxic 
concentrations, increases toxicity at low temperature? 
and affects the ionization of some sustenance(e.g. 
ammonia) and dissolved oxygen (Do),reduced DO 
causes increased toxicity and pathological changes in 
gills (Robert, 2012). 
PH: controls the chemical species present (e.g. 
aluminium) or degree of ionization (e.g. ammonia). 
At the pH of the water falls below 5.5, so the harmful 
effects on fish begin to increase. These can be direct 
harmful effects on the ability of the fish to maintain 
their natural salt balance, especially in water with 
very low calcium content, or indirect effects such as 
that from a reduced food supply. There is a reduction 
in the productivity of natural waters at these low pH 
values because the recycling of nutrients is inhibited. 
Sudden increases in acidity to pH values below 4.5 
may be lethal to fish; in general, the salmonid species 
are more resistant than other families of fish because 

they are adapted to living in acid water (Noor El-Din, 
1997). 
 
Hardness (calcium carbonate): reduces the toxicity 
of divalent heavy metals. Humic and fulvic acid, 
forms low toxicity complexes with some metals 
(Ahmed et al., 2010).  

Changes in both temperature and the DO 
content of the water will affect the resistance of fish 
to toxic chemicals. Also, changes in temperature, PH, 
water hardness and humic acids can affect their toxic 
state of some chemicals or compete with their uptake 
by fish ( Zdenka et al., 1993). 

Because toxic substances exert their harmful 
effects by interfering with normal chemical reactions 
within the body, the primary site of action will be 
within the cell. There are two ways by which such 
effects can be measured:  
1) Direct measurements made on the concentration of 
various chemicals which can affect the vital processes 
within the cell, such as enzymes and the substrates on 
which they act. This can give an insight into the mode 
of toxic action; for example the inhibition of acetyl 
cholinesterase in nerve cells by organophpsphorous 
insecticides prevents the normal transmission of 
electrical impulses. 
2) Other reactions measured may be connected with 
the detoxification mechanism for a particular 
chemical. For example, metals such as copper, zinc 
and cadmium are transported in the blood throughout 
the body by protein molecules known as 
metallolhioneins. Exposure of a fish to these metals in 
the water leads to an increase in the body levels of 
metallothioneins in order to remove them from the 
gills via the blood to sites where they can be safle y 
stored or excreted. Therefore; metallothionein 
analysis can be used to determine whether fish have 
been exposed to higher levels of heavy metals in the 
environmental.  

Another technique is the measurement of 
enzymes known as multifunctional oxygenases 
(MFOs) that are responsible for the breakdown of 
organic molecules within one of the major changes in 
gill structure that can reflect a change in water quality 
concerns the relative production of certain cell types 
present. For example, increases; in the 1 abundance 
of the cells responsible for the excretion of mucus or 
the uptake of chloride (associated with the 
maintenance of osmoregulation) in relation to other 
types of epithelial cells. Another important use of 
histopathology is in the identification of abnormal 
cells (e.g. tumors in fish exposed carcinogenic 
chemicals.  
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Effect of some common heavy metals pollutants on 
fish:  

Heavy metals ( zinc, copper, lead, cadmium,, 
etc) were recorded as major fish polluting chemicals 
in both developed and non developed countries 
(Hamelink and Spacie, 1977).  
Sources  

Probably the most important heavy metals 
sources was, and still in some countries, the waste 
arising from mining activities, such as mine drainage 
water. Effluent from tailings ponds (where waste 
crushed core is settled out) and drainage water from 
spoil heaps. These sources can continue to discharge 
heavy metals into watercourses long after the original 
mining activities have ceased. This problem was 
recognized in the last century and formed one of the 
topics for research on the effects of pollution on fish. 
Another important source is the industries that use 
these metals in various processes especially 
electroplating.  

 
1- Zinc: 

Because of the relatively high solubility of 
zinc compounds, this metal is widely detected in 
freshwater. Zinc as essential element for aquatic life: 
for example, it occurs in the enzyme carbonic 
anhydrate, catalyses the formation of carbonic acid 
from carbon dioxide in the blood. Small amount in 
the water or in the diet are therefore essential. It is 
also follows that the organisms will have an internal 
mechanisms to transport zinc around the body in 
order to manufacture such vital enzymes. When the 
zinc, in the water rises to a level where the amount 
entering the organism through the Gills exceeds the 
requirement for this metal. It was originally thought 
that the direct toxic action of zinc on fish was to 
precipitate the layer of mucus on the surface of the 
gill, causing suffocation. While this may be true for 
those species which produce a copious supply of 
mucus. The white precipitate observed on the gills of 
say rainbow trout is mainly composed of 
disintegrating epithelial cells which may be 
associated with the onset of mortality. Zinc may also 
cause a certain amount of tissue damage by reacting 
with protein and this could effected the respiratory 
efficiency as well as the osmoregulatory of function 
of the gills (Andres et al., 2000 and Papagiannis et 
al., 2004). 

 
2- Copper 

 Good experimental data on copper toxicity 
are more difficult to obtained than for zinc. In hard 
water, copper precipitate out as a basic carbonate 
which is very slow to redissolve. It is difficult to 
prepare experimental solution in such waters because 
the colloidal precipitate which can be formed is not 

acutely toxic and the amount of copper present in the 
toxic ionized form may be variable. Copper sulphate 
has been widely used in the past as an algaecide in 
fish-bearing water, at concentrations which would be 
toxic if the metal was present in the toxic ionized 
form. In practice, no fish mortalities have been 
reported as a result of these operations, presumably 
because the copper was rapidly precipitate or 
complexed into much less toxic form. However most, 
if not all, of this inactive copper will ultimately enter 
sediment sinks where it may have limited 
bioavailability for organisms living there (Figuero et 
al., 2006).  

The acute toxic action of copper seems to be 
similar to that of zinc. Also, lethal effects occurring at 
concentration down to 10% of the threshold LC50. 
Growth rate of fish are affected at these concentration 
may be due to reduction in feeding rate or increased 
rate of activity (Haemelink and Spacie 1977). 

As with zinc, the main environmental factor 
affecting the toxicity of copper is the calcium 
concentration of the water, again because of the 
competition, between these two ions for binding sites 
in the tissues of the gills and other organs. However, 
in contrast to zinc, salmomd species are not the most 
susceptible to copper toxicity; for example, perch 
may be three times as sensitive as rainbow trout to 
this metal (Andres et al., 2000). The reason for this 
difference in species sensitivity is not known and, it is 
possible that the toxic actions of copper and zinc are 
in some way slightly different. 

 
3- Lead 

 Lead occurs naturally in the environment. 
However, most lead concentrations that are found in 
the environment are a result of human activities. Due 
to the application of lead in gasoline, an unnatural 
lead-cycle has consisted. In car engines lead is 
burned, so that lead salts (chlorines, bromines, 
oxides) will originated and enter the environment 
through the exhausts of cars. The larger particles will 
drop to the ground immediately and pollute soils or 
surface waters, the smaller particles will travel long 
distances through air and remain in the atmosphere. 
Part of this lead will fall back on earth when it is 
raining. This lead-cycle caused by human production 
is much more extended than the natural lead-cycle, 
and has caused lead pollution to be a worldwide issue 
(Dowidar et al., 2001). 

Although lead has a high profile in human 
toxicology of much lesser importance for aquatic life. 
This is mainly due to a low solubility which limits its 
occurrence at significant concentration in all but very 
soft waters. Sub-lethal effects include the drinking of 
the trials of salmonid fish and his can be diagnostic of 
low levels of lead in the water. Some evidence of this 
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effect has been found in Fish Rivers receiving 
discharges from old lead mines in mid-wales(Figuero 
et al., 2006). 
  Lead has a tendency to accumulate in tissue 
and organs of exposed fish resulting in hepatic and 
renal dysfunction with growth retardation (Haneef et 
al., 1998). Consequently, it could induce alterations 
in hematological and serum biochemical parameters 
(Gill 1991) as well as pathological changes in most 
body organs (Ghalab, 1997 and Mona S. Zaki et al., 
2010). 
 
4- Mercury: 

In animals, mercuric oxides cause inhibition 
of certain enzymes, which has several neurological 
effects. Next to the neurological effects vanadium can 
cause breathing disorders, paralyses and negative 
effects on the liver and kidneys. Mercuric and 
vanadium can cause harm to the reproductive system 
of male animals and rat and it is accumulated in the 
female placenta. Vanadium can be found in fishes and 
many other species. Mussels and crabs where 
mercuric and vanadium are strongly bioaccumulated, 
which can lead to concentrations of about 105 to 106 
times greater than the concentrations that are found in 
seawater (Figuero et al., 2006; Huang and Ghio, 
2006; Nadal, 2007 and Zaki et al., 2011). Mercury 
can be taken up by fish as the inorganic form but the 
main route is by absorption of mercury which has 
been methylated by bacterial Action in sediments. 
However, the standards set for safe level of mercury 
in fish for human consumption are lower than those 
that affect fish, so the importance of this metal to fish 
population is much reduced if the public health 
standards are met (Worle et al, 2007). 

 
5- Cadmium:  

Cadmium metal has a high profile in human 
toxicology where it has been transferred at harmful 
concentration concentrations through food chain. In 
the water, the main point source is effluents from 
electroplating works. Also, there are numerous 
diffuse inputs from the widespread use of this metal 
as well as a few areas where cadmium is leach from 
geological deposits. Cadmium is strongly adsorbed 
onto organic and inorganic particles in the water but, 
although it can form soluble complex with humic 
substance, the toxicity is not reduced as it is with 
copper (Kargın and Çoğun 1993 and Rashed, 
2001).  

 
6- Other heavy metals 

There is much less information on the 
toxicity to fish of other heavy metals such as 
aluminum, nickel, chromium and vanadium, mainly 
because of their lower importance as actual pollutants 

in the fresh water environmental. Comprehensive 
reviews of the published data are available and the 
information should be assessed in the light of the 
comments which have already been made on potential 
source of error.  

The toxicity of aluminium to fish is 
extremely complex as it can exists in many different 
chemical forms in water, depending on the pH, and 
these forms have differing toxicities. The most toxic 
chemical form is found within the range 5.2-5.8, and 
this may account for the reduced populations of fish 
found in waters with this range of acidity. As with 
other metals, the toxicity of aluminium is reduced 
when the calcium concentration of the water is 
increased, and added protection is also given by 
silicon salts(Figuero et al., 2006).  

The correlation between the results of 
laboratory experiments and field observations on the 
effects of low pH and aluminium is made difficult 
because of the problems of controlling the acidity of 
test solutions to the required accuracy in the former, 
and the wide seasonal fluctuations in the latter which 
can depend on the frequency and extent of the 
rainfall, or, in some cases, the snow melt. It should be 
pointed out that these fluctuations in chemical 
conditions are more severe watercourses than in lakes 
where such changes are buffered by the large volume 
of water. However, effects on lake fish populations 
because of the feeder streams where they may breed 
can be subjected to intermittent harmful pulses of 
acidity(Haemelink and Spacie 1977). 

 The biological activities of the different 
types of vegetation in the catchment area may also be 
a factor in affecting the acidity of the run-off water. 
So the effect of acid rain on fisheries is still difficult 
to quantify, even though the main contributing factors 
to the problem have been identified and in some cases 
the concentration effect relationships have been 
accurately established. But the example of acidity 
serves to illustrate the difficulties in establishing the 
harmful effects of diffuse inputs of chemicals, in this 
case from the atmosphere via the soil of fisheries 
(Fent, 2007). 

 
Effect of pollutions on fish reproduction: 

Many studies found a change in behavior 
from the normal effect on reproduction including 
decrease of fertile eggs and time of reproduction 
interval due to herpidr and thermal effects of 
pollution on reproduction (Jones and Reynolds, 
1997). 

 
Effect of pollutions on fish parasites: 

The aquatic pollution effects on parasitic 
infestations. The presence of pesticides, 
hydrocarbons, poly chlolorinated biphenyls, heavy 
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metals and sewage affected reversely on internal 
parasites and irreversibly on external parasites 
(Blanar et al., 2009). 
 
Control  

1- Prevent causative causes of pollution. 
2- Strict hygienic measured. 
3- Using specific antidotes. 
4- The outheroties notified the dangerous of 

pollution on health hazard. 
5- Humic acid used as general antipollution. 
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ABSTRACT: A group of combinations which have more importance in biological studies, biochemistry and 
also catalytic applications, are schiff base complexes. They have been considered by the chemists. In this 
research, Schiff base ligand was provided by means of 2,3-diaminopyridine and salicylaldehyde in absolute 
ethanol solvent with reflux method. Then the complexes of transition metals Fe, Cr and Co with the supplied 
ligand to being determind synthesized bridging thiocyanate and using FT-IR, cyclic voltammetry (CV) and 
UV-Vis spectroscopy. The information obtained from cyclic voltammograms of the complexes showed that the 
electrochemical behavior of the synthesized combinations indicates reversible the state of the complexes. 
Electrone spectra in the complexes accompanied by axial ligand with due attention to central electron giving 
ligand feature has decreased or increased transfers intensity which can be confirmed in complex formation.  

[Ali Javadi Zare* and Peyman Ataeinia. Synthesis and study of complexes of tetradentate Schiff base and 
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INTRODUCTION 

Schiff bases are very important in development of 
coordination chemistry. These compounds have a 
lot of uses. For example, dye industries, plastic, 
agriculture, biochemistry, physiology and 
providing liquid crystal [1,2]. Aliye Altundas and 
associates (2010) reported that pathogene structure 
in the field of medical has made in Cr(III), Zn(II) 
complex. All these elements have examined in 
order to antibacterial activity against pathogenic 
strains compounds like Listeria monocytogenes 4b 
(ATCC-19115), Staphylococcus aureus 
(ATCC25923), Proteus OX2 Wrah (ETS.40-A-4), 
Escherichia coli (ATCC-1280), Salmonella typhi 
H (NCTC-901.8394), Pseudomonas putida sp., 
Brucellaabortus (A.99, UK-1995) RSKK-03026. 
Sh. boydii type 11 (Pasteur51.6),  Sh. boydii type 
16 (cHe 67.11), Sh. boydii type 6 (RSKK-96043), 
and antifungal activity against Candida albicans 
(Y-1200-NIH, Tokyo). Some of the compounds 
exhibited activity comparable to ampicillin 
ofloxacin, nystatin, kanamycin, sulphamethoxazol, 
amoxycillin, and chloroamphenicol [3]. The new 
Co(II), Cu(II), Ni(II) and Zn(II) complexes of 

potentially N2O2 schiff base ligand [N,N'-
bis(salicyldehydene)-1,4-bis-(o-
aminophenoxy)butane] (H2L) prepared from 1,4-
bis-(o-aminophenoxy)butane and salicyldehyde in 
DMF. Obtained data from microanalysis, 
elemental analysis, magnetic measurements, 
1HNMR, 13CNMR, UV-Visible and IR spectrum 
indicated that they cause amplification of structure 
like as conductivity's measurement. In all 
complexes, H2L functions as a tetradentate ligand 
[4]. Ismet kaya and associates (2008) reported that 
a new schiff base polymer has made as a 
compound (PHMPMDAP) by spectroscopy, 
elemental analysis and thermal analysis. This 
azomethine polymer, easily complexes with 
transitions elements Co(II), Zn(II), Fe(II), Cu(II) 
and Pb(II). By using the study of IR, UV-Vis 
phenol oxygen and safety nitrogen indicated that 
ligand has a configuration. Data 
Thermogravimetric analysis (TGA) indicates that 
polymer has as stability as monomer. Obtained 
polymer structure by using FT-IR, UV-Vis, 
13CNMR, 1HNMR has reinforced and detection has 
performed by TGA, SEC and solubility tests. Also, 
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electrical conductivities of PHMPMDAP and 
polymer–metal complexes are measured by four 
probe technique [5]. Novel zinc(II), copper(II), and 
cobalt(II) complexes of the Schiff base derived 
from 2-hydroxy-1-naphthaldehyde and D,L-
selenomethionine were synthesized and 
characterized by elemental analysis, IR, electronic 
spectra, conductance measurements, magnetic 
measurements and powder XRD. The analytical 
data showed the composition of the metal complex 
to be ML(H2O), where L is the Schiff base ligand 
and M = Co(II), Cu(II) and Zn(II). IR results 
confirmed the tridentate binding of the Schiff base 
ligand involving azomethine nitrogen, naphtol 
oxygen and carboxylato oxygen atoms. 1H NMR 
spectral data of lithium salt of the Schiff base 
ligand [Li(HL)] and ZnL(H2O) agreed with the 
proposed structures. The conductivity values of 
complexes between 12.50 and 15.45 S cm2 mol-1 in 
DMF suggested the presence of non-electrolyte 
species. The powder XRD studies indicated that 
Co(II) complex is amorphous, whereas Cu(II) and 
Zn(II) complexes are crystalline. The results of 
antibacterial and antifungal screening studies 
indicated that Li(HL) and its metal complexes are 
active, but CuL(H2O) is most active among them 
[6]. 
. 

 

 

 

MATERIALS AND METHODS 

Ligand synthesis (2,3-diaminopyridine and 
salicylaldehyde)  

In a 250 ml ballon we solved 1 mol 2,3-
diaminopyridine (1 mmol and 0.109 g) in 30 ml 
absolute ethanol and refluxed it for half an hour. 
Then we added 2 mol salicylaldehyde (2 mmol and 
0.2 cc) and refluxed it for 3 to 4 hours on a 
magnetic mixer and we continued refluxion until 
refluxion sediment formed. When a dark brown 
sediment formed we filtrated the sediment. To 
make sure that the sample is pure, we did TLC test 
during the experiment. First, we solved a little 
amount of the sample in ethanol and with a 
capillary tube we put the sample on TLC paper and 
we put it in hexane and ethyl acetate (1:1) solvent. 
Blemish went up in the solvent. Because it has 
capillary feature and it is made sure of sample 
purity by seeing just one blemish in the tank. Also 
sample electrical conduction in ethanol solvent 
with 10-3 M concentration was measured and it was 
0.11 s/cm in 16 °C figure (1). 
The synthesized combination has the following 
formula: 
 
Chemical formula: C19H15N3O2 
Molecular weight: 317.33 g. mol-1 
 

 

N

H2N NH2

+ 2 OH

H

Ethanol

Reflux

O

N

N N

OH HO

H2L1

 

                           figure (1) Ligand 2,3-diaminopyridine and salicylaldehyde synthesis 

   

Fe(III) chloride, Cr(III) chloride and Co(II) 
acetate synthesis respectively and separately 
with 2,3-diaminopyridine Schiff base ligand and 
salicylaldehyde with thiocyanate axial ligand   

In a 250 ml ballon, we solved the ligand obtained 
(1 mmol and 0.31 g) in 30 ml absolute ethanol and 
they were refluxed for half an hour. Then to the 
same proportion of stoichiometry for the Fe 

sample, iron salt (III) chloride (1 mmol and 0.27 
g), for Cr sample, chromium salt (III) chloride (1 
mmol and 0.26 g) and for Co sample, cobalt salt 
(II) acetate (1 mmol and 0.24 g) were added. It was 
refluxed on a magnetic mixer for an hour. Finally 
thiocyanate salt was added as axial ligand to the 
mixture of Fe, Cr and Co samples reactions 
respectively and separately in a stoichiometry 
proportion (6 mmol and 0.58 g). Refluxion 
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continued for 3 more hours until sediment formed. 
Samples sediment became brown after becoming 
dry. To make sure of the sample purity, during the 
experiment, TLC test was done. Sample melting 
point was about 205°C for Fe, 120 °C for Cr and 
89 °C for Co. Complexes electric conduction in 
ethanol solvent with a 10-3M concentration was 
measured and its amount was 0.96 s/cm for Fe, 
0.12 s/cm for Cr and 0.11s/cm for Co in 16 °C. 
Fe, Cr and Co samples in ethanol, acetonitrile, 

methanol, DMF and DMSO can be easily solved 
figure (2,3,4).  
The synthesized combinations has the following 
formula: 
 
Chemical formula(Fe): C20H13N4O2SFe  
Molecular weight(Fe): 429.25g. mol-1 
Chemical formula(Cr): C20H13N4O2SCr 
Molecular weight(Cr): 425.40g. mol-1 
Chemical formula(Co): C20H13N4O2SCo 
Molecular weight(Co): 432.34g. mol-1
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N

N N

OH HO + SCN -

N
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O O
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N

C
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figure (2) H2L1 with bridging thiocyanate 
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                                            figure (3) H2L1 with bridging thiocyanate 
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                                                 figure (4) H2L1 with bridging thiocyanate 
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RESULTS AND DISCUSSION 

FT-IR spectra features of ligand combination  

There is an absorption band in 3411.78 cm-1 range 
that is related to phenol OH  stretch vibration. 
There are bands of aromatic stretch CH in 
2925.44cm-1 range and aromatic bending CH band 

in 665.95 cm-1. There is a strong absorption band 
in 1610.95 cm-1 that is related to stretch vibration 
of safety group C=N  and an absorption band in 
1397.06 cm-1 that is related to phenol C-O group 
figure (5). 

 

 

 

                                               

 

 

 

 

 

 

                                             figure (5) FT-IR spectra ligand combination 

 
 
Cyclic voltammetry features of ligand 
combination 
Synthesized ligand cyclic voltammogram had 
investigated with scanning rate 0.1 Vs-1 and in 1 to 
-2 volt range in DMSO solvent. In high range of 
diagram, ie, in oxidation part, there is a short peak 
in Ea = -0.78 V, also there is another peak in Ea = 
0.21 V. In low range of diagram, ie, in the 

reduction part, there is a short peak in Ec = 0.19 V 
range and there are two peaks with low heigh 
respectively Ec = -0.42 V and Ec = -1.7 V. With a 
comparison of oxidation and reduction peaks, it 
can be resulted that there is a peak in reduction 
region like as a peak in oxidation region. Thus, its 
electrochemical behavior shows reversibility of 
ligand figure (6). 

 

figure (6) Cyclic voltammogram ligand combination 
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UV-Vis spectra features of ligand combination  

There are transitions in synthesized ligand around 
200-280 nm range that is related to aromatic ring 
* transitions. 280-350 nm range is related to 

* electron transition of safety bond system 
that it has a high peak. In 350-400 nm range, there 
are n* transitions with a sharp and high peak 
that is related to nonbond electrons on nitrogen 
atoms of azomethine bond figure (7). 

 

 

 

                                             figure (7) UV-Vis spectra ligand combination 

 
 

FT-IR spectra features of Fe(III) chloride with 
bridging thiocyanate combination  

In FT-IR specta, there is an iron complex that has 
displaced in absorption band with regard to free 
ligand that is indicates coordination of central 
metal atom to electron donation atoms in ligand 
structure. In this complex, there is a C=N  bond in 

1617.37 cm-1 frequence that it indicates 
coordination of central metal to ligand. Absorption 
band that has obtained in 3411.02 cm-1 range is 
related to phenol OH stretch vibration. There is CH 
vibration in 684.61 cm-1 that is related to aromatic 
bending and also CH vibration that is in 2924.95 
cm-1 indicates aromatic stretch. There is phenol C-
O vibration in 1384.40 cm-1 range figure (8). 
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figure (8) FT-IR spectra Fe(III) chloride with bridging thiocyanate combination 

 
 

 

Cyclic voltammetry features of Fe(III) chloride 
with bridging thiocyanate combination  

Complex cyclic voltammogram Fe(III) that 
synthesized with scanning rate 0.1 Vs-1 had 
investigated in 0.9 to -2 volt range in DMSO 
solvent. In comprasion of ligand diagram with 
obtained complex, there is a peak in Ea = -0.25 V 
range in oxidation region and also there is a rather 
high peak in Ea = 0.76 V range that has displaced 
with regard to a ligand peak. In low range of 
diagram, there are two peaks in Ec = 0.1 V and Ec = 
-0.6 V respectively that has displaced with regard 

to a ligand peak in reduction range. With a 
comparison that obtained from oxidation and 
reduction of this diagram, it can be resulted that 
there are two peaks in oxidation range like as 
reduction range, thus its electrochemical behavior 
shows the reversibility of complex, ligand and 
metal are near together, for this reason a peak of 
oxidation range is rather full. Because of 
displacements that has taken both in oxidation and 
reduction ranges, it is an approval for formation of 
compound and supplied complex is an 
electroactive complex  figure (9). 

 

 

figure (9) Cyclic voltammogram Fe(III) chloride with bridging thiocyanate combination 
 



http://www.lifesciencesite.com    )                                                      42012;9( Life Science Journal 

 

2402 
 

UV-Vis spectra features of Fe(III) chloride with 
bridging thiocyanate combination  

In this complex, there is an absorption band in 
200-280 nm that is related to aromatic * 
transitions and there is a high peak in 280-400 nm 
that is related to * transitions of C=N bond. 
There is a peak in 400-450 nm that is related to 
n* transition and also d-d complex transfers 
have appeared in 450-800 nm. Transfer rate has 

influenced by axial ligand and electronical rate of 
this ligand to central metal that it is an approval for 
formation of this complex. Comparing electronic 
spectra of this combination with ligand spectra is 
an indicator of coordination of central metal into 2 
nitrogen and phenol oxygen and the transfers in the 
above mentioned combination have moved 
towards red wavelength range figure (10). 

 

 

figure (10) UV-Vis spectra Fe(III) chloride with bridging thiocyanate combination 

 

Cyclic voltammetry features of Cr(III) chloride 
with bridging thiocyanate combination  

Synthesized complex cyclic voltammogram Cr(III) 
with 0.1 Vs-1 scanning rate and in 1.2 to -2 volt 
range had investigated in DMSO solvent. With a 
comparison of a ligand diagram that obtained with 
complex, there has been a peak in Ea = -0.63 V 
range and also there are two another peaks in Ea = -
0.12 V and Ea  = 0.88 V ranges that has displaced 
with regard to ligand peak. There are three peaks in 
Ec = 0.18 V, Ec = -0.61 V and Ec = -0.75 V ranges 
in reduction part that has displaced with regard to a 

ligand peak in reduction range. With a comparison 
that obtained from oxidation and reduction peaks 
in this diagram, it can be resulted that there are 
three peaks in oxidation range like as reduction 
range, thus its electrochemical behavior shows its 
reversibility of complex and ligand and metal are 
near together, for this reason, a peak in oxidation 
region is rather full. Because of displacements that 
has taken both in oxidation and reduction ranges, it 
is an approval for formation of compound and 
supplied complex is an electroactive complex 
figure (11). 
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figure (11) Cyclic voltammogram Cr(III) chloride with bridging thiocyanate combination 

 

 

 

UV-Vis spectra features of Cr(III) chloride with 
bridging thiocyanate combination  

In this complex , there is an absorption band in 
200-280 nm range that is related to aromatic * 
transitions and there is a high peak in 280-410 
range that is related to * transitions of C=N 
bond. There is a peak in 410-450 nm range that is 
related to n * transition and also d-d complex 
transfers have appeared in 450-800 nm. Transfer 

rates has influenced by the presence of axial ligand 
and electron donation rate of this ligand to central 
metal that it is an approval for formation of this 
complex. Comparing electronic spectra of this 
combination with ligand spectra is an indicator of 
coordination of central metal into 2 nitrogen and 
phenol oxygen and the transfers in the above 
mentioned combination have moved towards red 
wavelength range figure (12). 

 

 

 

figure (12) UV-Vis spectra Cr(III) chloride with bridging thiocyanate combination 
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Cyclic voltammetry features of Co(II) acetate 
with bridging thiocyanate combination  

Synthesized complex cyclic voltammogram Co(II) 
with scanning rate 0.1 Vs-1 had investigated in 1 to 
-2 volt range in DMSO solvent. With a comparison 
of ligand diagram, there is a peak in high range of 
diagram, ie, in oxidation part in Ea = -0.24 V and 
there is another peak in Ea = 0.76 V range that has 
displaced with regard to ligand peak, in low range 
of diagram, ie, in reduction part, there are two very 
small peaks in Ec = 0.2 V, Ec = -0.6 V respectively 
that has displaced with regard to ligand peak in 

reduction range. With a comparison of oxidation 
and reduction peaks that obtained from this 
diagram, it can be resulted that there is a peak in 
oxidation region like as reduction region, thus its 
electrochemical behavior shows reversibility of 
complex and ligand and metal are near together, 
for this reason, the peak of oxidation range is 
rather full. For the reason of displacements that has 
performed both in oxidation and reduction ranges, 
it is an approval for formation of compound and 
supplied complex is an electroactive complex 
figure (13). 

 

 

 

figure (13) Cyclic voltammogram Co(II) acetate with bridging thiocyanate combination 
 

 

CONCLUSION 

The results obtained from UV-Vis spectra, FT-IR 
and also the information gotten from synthesized 
complexes cyclic voltammetry can confirm the 
considered complex formation. In this research, 
quite new structures were obtained due to using 
thiocyanate bridging combination. UV-Vis spectra 
of the complexes which shows * transfers 
presence related to aromatic ring and absorbing 
band of n * safety link and d-d transfers of the 
center of metals is a reason for Schiff base 
formation and these bands movement in electronic 
spectra of the complexes, It is an indicator of 
Schiff base coordination with metal. Cyclic 
voltammetry makes it possible to be able to get 

information not only about electronic spectrum, 
but also about electronic features of the complexes 
and evaluate the possibility of their usage as a 
catalyst in oxidation–reduction reactions. 
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Abstract: Iran plateau is a vast pressured region along mountain building belt of Alps-Himalayas. North Khorasan 
province where is studied in this research is located in Kope Dagh seismotectonic province. Kope Dagh 
seismotectonic province is a mountainous region which final phases of Alps have played a basic role in its present-
day formation. This province is an active seismic region with mostly shallow earthquakes with less than 30 
kilometers depth. Seismicity of the region indicates high activity in Northen Khorasan and Kope Dagh plate in the 
area of 56◦ to 59.30◦ E and 36◦ to 38◦ N. Regarding to the high seismicity and importance of Kope Dagh region 
because of the existence of Mozduran gas reservoir, which after refinement and desulphurization supplies fuel of 
Shirvan and Bojnourd cities, and due to economic and cultural importance, it is crucial to analyze seismic hazard in 
this region. It is important to note that however lots of studies have been done in north -east of Iran, but building 
codes modification needs more precisely seismic hazard analysis.  Furthermore, previous studies have been applied 
free download softwares, which were provided before 2000, but the most important advantage of this study is 
applying professional industrial software, which has been written in 2009. This applied software can cover previous 
software weak points very well such as gridding potential sources, attention to the seismogenic zone and applying 
attenuation relationships directly.In the present study, modified probabilistic method has been applied instead of 
traditional one. For this purpose at first, a complete seismic catalogue of main earthquakes of the region provided. 
Then, map of potential sources prepare and compared to the previous studies. Finally, seismic parameters of the 
region have been determined for seismic hazard analysis.This study states the most PGA will be experienced in a 
northwest-central trend, which fits very well with Quchan-Robat and Esfarayen-Robatqarebil faults and matches 
with the expected trend based on tectonic evidences and previous statistical studies. In this research peak ground  
acceleration (PGA) will be experienced up to 0.07 gal  during  the expected earthquake with 63%  probability of 
occurrence in 50 years in the area of Robatqarebil. 
 [Arsham Gheirati, Katayoun Behzadafshar and Arash Motasharreie. An applicable modified probabilistic method 
for seismic hazard assessment in Northen Khorasan province, Iran. Life Sci J 2012;9(4):2406-2412] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 357 
Keywords: Seismic Hazard Analysis, Peak Ground Acceleration, EZ-FRISK Software, Northen Khorasan  
 
 
Introduction 
Among the areas prone to earthquake in Iran, Esfahan, 
Yazd, and the coastal plains of Khuzestan and Bushehr 
are the safest areas, while Azerbaijan (e.g., Tabriz, etc.) 
and Khorasan (e.g., Tabas, Bayaz Plain, etc.) are the 
most hazardous places. The studied area in the present 
research is located in active areas where are prone to 
distractive earthquakes (Ms > 6). The concerned zone in 
this study is located in longitude of 56◦ to 59◦ E and 
latitude of 36◦ to 38◦ N as a part of the Kope Dagh 
seismotectonic province, where several earthquakes 
have been happened. The required data in this study 
have been obtained from the seismic Network of Tehran 
University Geophysics Institute, as well as global 
seismic information web sites, such as ISC and USGS. 

 
 
 
General Geology 
Northen Khorasan Province, which is located in 
northeast of Iran, can be geologically divided into Kope 
Dagh and Binalood structural separate area parts. 

a) Kope Dagh structural Area: The north and 
northwest parts of Northen Khorasan Province 
can be considered as a part of the northern Iran 
pressure zone in Kope Dagh. Geographically and 
orographically point of view, Kope Dagh is part 
of the eastern continuation of the Alborz 
Mountains. Its structural and geological features 
are different from those of the surrounding areas. 
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Kope Dagh is a mountainous area whose present 
form affected by the late Alpian phase. Normally, 
anticlines form the heights, whereas synclines 
form the between-mountains plains. Moreover, 
Mozduran carbonate components (upper Jurassic) 
and Tiregan lower Cretause are the typical units 
forming the appearance of this area. The Shirvan-
Bojnord plain in this province is one of the low 
areas in Kope Dagh. The Kope Dagh Area has 
been formed as a sedimentary plate in the upper 
Triassic, where different types of continuous 
marine sediments, from Jurassic to Oligocene, 
are settled on each other with the same slope, as 
thick as 6000 meters. The sediment in the Kope 
Dagh sedimentary area in the Jurassic era is 
similar to that of the Alborz. Nevertheless, from 
Cretaceous, it has obtained its own specific 
features. Its stratigraphical hierarchy consists, in 
a chronological order, of the structures of 
Kashafrood, Chamanbid, Mozduran, Shuriche, 
Tirgan, Sarcheshme, Sangan, Etamir, Abderaz, 
Abtalkh, Neizar, Kalat, Pesteligh, Chehelkaman, 
and Khangiran. Moreover, it is as ancient as the 
Jurassic and Neogene. The zone is rich in gas 
resources and some non-metallic minerals. 

b) Binalood Structural Area: This area is 
restricted between Tooran rigid plate and the 
mini-continent of central Iran. The south 
boundary is Mayamei fault or Shahrood fault, 
while its north-west boundary is Semnan fault. 
The zone is part of the Alborz, with 
individualistic geological features. Binalood 
geological unit is considered as the gradual zone 
between central Iran and the Alborz, since the 
sediment and Paleozoic features found in this 
zone are similar to those of the Alborz. The zone 
is rich at minerals, especially some metals, such 
as iron, and construction materials (Tchalenko, 
1975). 

In general, the main faults of the studied region, which 
earthquakes of this province occur due to them can be 
listed as: 

1.  Main fault zone located in northeast (Kope 
Dagh): it joins the north-west and Caspian Sea 

seismic belt; moreover, the Turkmen 
earthquakes are related to this zone.  

2.  Bokharden-Quchan fault zone: it causes 
greatest earthquakes in northeast of Iran. 

3.  Baghan-Garmab fault: extended in a NW-SE 
direction, it starts from near the Turkmen 
boundary and continues up to the cities Shirvan, 
Faruj, and Quchan. Its length is 50 to 55 km, 
and located in Kope Dagh. 

4. Esfarayen fault: it is classified as being among 
seismic potential sources, having blind rupturing 
and causing earthquakes without outcrop. 

5. Robat-e-ghare Bil fault: it is one of the 
Quaternary faults. 

6. Bojnord fault: it causes several earthquakes 
with Ms more than 5. It is on the south of the 
Bojnourd city. 

7. Jajarm fault: it is considered as one of the 
potential seismic sources with inverse focal 
mechanism (Berberian etal, 1982). 

Statistical study of historical and instrumental 
events (1900-2011)  
These events, which commonly are based on historical 
documents, contain time interval between 943 to1895. 
Figure1 depicts number of occurrence to time diagram 
in the notified period. Time intervals without any 
seismic activity are signified from the diagrams. 
Iran's instrumental recording started at the end of 19th 
century with European seismograms. However, number 
of the stations well equipped by qualified recording 
instruments has been developed fast after 1963and again 
there is a quality improvement of data after 1973. 
Figures2 and 3 respectively show the number of events 
by time for time intervals of 1963 to 1974 and 1974 to 
2011. 
 
Seismic hazard assessment, probabilistic method 
Probabilistic methods, which are applied to assess 
seismic hazard analysis, are provided by Cornel (1968). 
It has the following steps:  

1- Determining seismic potential sources 
2- Obtaining seismic parameters 
3- Estimation of event effects in the desired site 
4- Seismic hazard assessment for the desired site 
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Figure1. Number of historical events by time 

 

 
Figure2. Number of events by time (1963 to 1974) 

 

 
Figure3. Number of events by time (1974 to 2011) 

 
 

Shi et al (1992) proposed a new method in hazard 
analysis, which can cover, lacks of the routine 
method, it is named modified probabilistic method 
with the following three essential steps which is 
showed in figure4. 

1- Determining seismotectonic provinces and  
calculating seismic parameters in each 
province 

2- Determining seismic potential sources , 
maximum magnitude (M max) for each 
potential source and calculation of special 
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distribution function in desired magnitude 
interval for each source 

3-  Gridding the studied area, hazard analysis for 
each node by using proper attenuation 

relationship and alternatively seismic zoning of 
the studied area. 
 

 

 
 

Figure4. Essential steps of modified probabilistic method (Shi et al, 1992) 
 

Catalogue providing 
The applied catalogue needs some process to be ready 
as an input for hazard assessment softwares, which 
needs the following steps.  

 Providing uniform catalogue: To achieve a 
uniform catalogue a linear regression 
( 883.014.1  bs mM ) illustrates the 
relation between Ms and mb in the studied 
area. These results are given in figure5. 

 

 
Figure5. Relationship between Ms and mb 
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Depended events omitting: Probabilistic 
seismic hazard method assume earthquakes 
occurrence as Poisson function. Therefore, 
events happen along faults or area potential 
sources randomly in time and space. Events 
location, occurrence time and their magnitude 
are independent from other events. Normal 
distribution function of probability is described 
as following:

 
     

!
exp,

x
tttxp

x  


 
Where; λ is seismic parameter and t is desired 
time interval. Therefore, foreshocks and 
aftershocks, which are taken into account as 
depended events, cannot match with Poisson 
function and should be removed from the 
catalogue. 

  

A time window and a spatial window is needed 
to distinguish depended events. Regarding to 
crucial rule of the windows dimension, 
Gardner and Knopoff (1974) windows has 
been used in the present paper. 

 Completeness calculation: The used 
catalogue is belonged to long time interval, 
which causes heterogeneity in time and space. 
Step method has been applied to evaluate 
catalogue completeness 
by NNn  / .Where; n is average rate of 
events and N is cumulative number of events. 
In this method, calculated variance equals to 
n

2=n/t and standard deviation, n, is parallel 

to line t/1 . In the present paper Mirzaii 
etal, (2000) completeness diagram is taken into 
account to apply Stepp's method. Table (1) 
shows complete beginning of catalogue 
completeness in different magnitude intervals 
for main seismotectonic provinces in Iran 
(Mirzaii, 1997) 
  
 
 
 
 
 
 
 

 
Table (1). Completeness in different magnitude intervals for main seismotectonic provinces in Iran ( Mirzaii, 1997) 

Seismotectonic 
province 

4.0≤Ms<4.5 4.5≤Ms<5.0 5.0≤Ms<5.5 5.5≤Ms<6.0 6.0≤Ms 

Alborz-Azarbayjan 1975 1945 1900 1900 1860 
Kopeh-dagh 1975 1963 1925 1904 1850 
Zagros 1975 1965 1944 1925 1860 
Central Iran 1975 1955 1955 1900 1900 
Makran 1975 1965 1965 1919 1919 

 
 

Potential seismic sources 
In the present research potential sources determined by 
Mirzaii et al (2000) has been used but authors add some 
more sources regarding to the seismic activity of the 
area. Figure6 shows used potential sources in this study; 
all of them are area sources and diamonds indicate 
suggested potential sources by authors. 
 
Seismic parameters 
To describe seismic activity normally three parameters 
λ, β, Mmax should be determined, λ presents seismic 
activity rate which means number of earthquakes with 
magnitude equal or greater than threshold magnitude 
( in time period (T), b or β 
( indicates ratio of small earthquakes to 

large ones. Table (2) contains calculated seismic 
parameters for each potential source. 
 
Seismic hazard analysis and seismic zoning 
Figure7 illustrates seismic zoning map of the studied 
area for 63% occurrence probability for return period of 
50 years.  It contains PGA contours of the area. This 
area will experience maximum PGA of 0.07 g and 
minimum PGA will be 0.012 in north east of the area. 
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Figure6. seismic potential sources (Mirzaii etal, 2000) 

 
Table (2). Seismic parameters in each potential source 
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Figure7. Seismic zoning map for 63% occurrence probability in return period of 50 years 

 
 

Conclusion and discussion 
In the present study although different attenuation 
relations were taken into account the most precisely 
mapping obtained from Ambersays (1996) attenuation 
relations. 
Seismic zoning map indicates that the greatest PGA will 
be experienced in northwest- central trend up to 0.07g, 
which has strong correlation with Robat Gharabi and 
Esfarayen faults therefore Esfarayen city, and 
Robatgharabil region are the most hazardous places in 
the studied area. Minimum PGA is estimated for south 
of Jajarm city up to 0.012g. 
In this study area sources play role as seismic sources 
but seismogenic zone studied can guide us to plan 
volume sources, which can obtain more accurate results. 
Site effect should be considered in such studies to 
achieve risk assessment in the area.  
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Abstract: Challenges which faced the early users of distance education are still with us today. Distance education is 
a method of education in which the learner is physically separated from the teacher and the institution sponsoring 
the instruction. It may be used on its own, or in conjunction with other forms of education, including face-to-face 
instruction.  If distance education is to play a greater role in improving the quality of education, it will require 
expanded technology; more linkages between schools, higher education, and the private sector; and more teachers 
who use technology well. Teachers must be involved in planning the systems, trained to use the tools they provide, 
and given the flexibility to revise their teaching. Federal and state regulations will need revision to ensure a more 
flexible and effective use of technology. Connections have been established across geographic, instructional, and 
institutional boundaries which provide opportunities for collaboration and resource sharing among many groups In 
the pooling of students and teachers, distance learning reconfigures the classroom which no longer is bounded by the 
physical space of the school, district, state or nation. 
 [Mojtaba Sadighi. Information and communication technologies (ICT) in agriculture. Life Sci J 
2012;9(4):2413-2422]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 358 
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Introduction: 

Trainers using these new technologies were 
successful educational programs to millions seek 
learning opportunities and thereby reach out to the 
educational spaces, training centers to expand. With the 
development of long-distance telephone system in the 
early twentieth century method of capacity and distance 
learning methods for students to access educational 
opportunities in the world increased Translation. But 
until the invention of mobile tele conference ever in the 
80 and 90 and the main role in the concept of distance 
education did not play. Telemetry system, allowing for 
teachers conference provided that without the slightest 
delay at a time when your students can listen to them 
talk and sometimes they see. 

The background of distance education to mid-
nineteenth century dates. Pioneers in America and 
Europe of the best distance learning technologies for 
training that day, took advantage. For example: mailing 
system for creating educational opportunities for those 
able to go to regular schools were not interested in 
science education, but had been used. Of course at that 
time most of those who took advantage of this type of 
Physically Handicapped facilities, women allowed to 
attend the classes along with men who did not have a. 
Location is N. There was a school; were. One of the 
pioneers in this field English personal name was Isaac 
Pitman. His short-term training through correspondence 
and the correspondence began in 1840 in England. 
Students were required to read the Bible a part of 
written questions and answers raised by Pittman to get a 
good score should return by mail. 

But distance education in America and for the first 
time at the University of Illinois Veslin was 
implemented in 1874. In 1900, university education 
through correspondence, face became more public. 
National Association of Home Education in 1926 and 
led the establishment of distance education and related 
programs in universities and schools, and more 
important aspect to find drivers. Education in 1920 
invented the radio and TV appearance in 1940 led to 
important new techniques in communications that the 
nature of the field of distance education also created 
dramatic changes. 

Expansion of computer networks in the decade 
1990 and connect millions of people through lines to the 
telephone networks made it possible to simply distance 
learning via computers and computer conferences 
around the world is possible (a) and Today with the 
development of control technology in science and 
technology around the world are. 
Benefits of Distance Learning: 

Benefits and opportunities that distance education 
provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can not 
attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not live 
in the country.  
Remote educational tool:  
distance learning tools and supplies various uses. These 
tools in four main courses are: 
A - Audio Tools:  
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Audio tools include training such as two-way 
interactive telephone, video conference, shortwave 
radio and a strain of tools such as audio tape and radio. 
 B - Image tools:  
including slides, films, video tapes and video 
conferences. 
C - Data:  
computers as electronic data are sent and received. 
Because the data word description for a wide range of 
educational tools is used.  
Computer applications for distance education are 
varied and include the following: 
1- Training to Computer Management. 
 2 - Computer Assisted Instruction.  
3 - through PCs.  
4 - e-mail, telegraph, computer conference and the 
World Wide Web simultaneously.  
D - Print: 
The main element of distance education programs, 
particularly in the exchange and delivery system 
information tools are considered.  
Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 
Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 
educational needs of students and service coordination 
and communication to create.  
- Support staff: 
 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, order 
textbooks, security and copyright, and are responsible 
for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be considered 
among the factors above, establish the correct 
relationship formation. 

Types of Distance Education Programs: 
There are two types of programs offered by distance 
education schools: synchronous learning programs and 
asynchronous learning programs. With synchronous 
learning, distance education students must log on to the 
school’s website at a set time. Often, they interact with 
their peers and professors via group chats, web 

seminars, video conferencing, and phone call-ins. With 
asynchronous learning, distance education students 
complete all coursework on their own time. They often 
learn via assignment sheets, message boards, email, pre-
recorded video lectures, mp3s, and traditional mail 
correspondence.  
Distance education began for the delivery of courses to 
students who live in remote areas. Over the years, 
though, this form of education has become the preferred 
method for learning outside of the classroom. 
Distance Education is now undertaken by people with 
busy schedules, hectic lifestyles, special needs, and also 
those living in isolated areas. What's more, with such 
flexible learning options you can choose to study at any 
time and from any location you like.  
There are a number of different forms of distance 
education and it's important to know which method you 
prefer: 
 Correspondence learning: your course materials 

are printed and sent out to you by mail/courier. 
The advantages are that you have a printed set of 
reference materials, you can study anywhere and 
you are not reliant on a computer, you can learn 
for long periods of time.  

 eLearning: your course materials are provided to 
you in multimedia format; that is, on CD/DVD. In 
this way you can choose to take your study 
materials within you and learn anywhere in the 
world with just a laptop.  

 Online learning: no materials are sent to you and 
you do all your learning online. The limitation is 
that you need to be logged onto a computer 
(though you may be able to download and print 
some of your materials yourself, though this can 
cost you more in ink), there is a limit to how much 
you can absorb and do online, and most people's 
attention span on-screen is limited to 20 minutes 
(your eyes get tired after that).  

 Broadcast learning: where you tune into a series 
of television, radio or Internet broadcasts (e.g. 
podcast, YouTube, etc.).  

 Teleconferencing: where your lessons are 
conducted in real time through an Internet 
connection. Limitations are that streaming can be 
slow, connections can cause problems (students 
and teachers generally need to be computer 
literate) and there can be delays in talk-time, 
depending on software, hardware and connection 
capabilities.  

 Approaches to ICT diffusion: 
 The diffusion of innovations has been a focus of 

many research and scientific studies from diverse 
academic areas (Roger 2003). There were over 
1500 diffusion oriented studies even during the 
1950s and 1960s and research areas ranged from 
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anthropology, rural sociology, medical sociology 
to educational or mass media research (Harper 
1989:111). As Charles Harper (1989:111) notices, 
research findings in these diverse areas have been 
“remarkably consistent and cumulative”. 

 Diffusion theories suggest that there are several 
types of factors affecting the spread of 
innovations. Emphasizing different sets of factors, 
theoretical perspectives offer the ways how to 
analyze the dissemination of new technologies, 
ideas, reforms or products. The recent spread of 
information communication technologies in 
society has raised new aspects in diffusion 
research. 

 According to Paul Attewell (1996:204), two main 
metaphors or images are prevalent in diffusion 
research. He classifies the diffusion theories into 2 
main categories: (1) adopter studies, and (2) 
macro-diffusion theories. 

 The first group implies theories which explain the 
patterns of innovation diffusion in relation to 
communication flows. The diffusion research 
focuses on adoption by individuals (or by single 
organizations) and investigates the impact of such 
factors as the nature of innovation, characteristics 
of adopters, diffusion networks and other. 
(Attewell 1996, Harper 1989). 

 The most widespread theory of innovation 
diffusion is presented by Everett Rogers. 
According to this theory, diffusion is the process 
by which an innovation is communicated through 
certain channels over time among the members of 
a social system (Rogers 1983:5), thus the main 4 
elements, which are identifiable in every diffusion 
research study, are (1) an innovation, (2) 
communication through certain channels, (3) time 
and (4) members of social system. 

 The first element – innovation - is considered to be 
any idea, practice, or material artifact perceived to 
be new by the adopting organization or individual 
(Rogers 1983). In our case, we analyse ICT 
communication through certain channels among 
the members of rural communities. 

 The potential adopters can find about new ideas 
just in case they are informed about them, thus the 
diffusion process implies the second element - 
communication through certain channels. 
According to Rogers (1983), innovations such as 
ICT can be transmitted to the receiver using 2 
types of communication channels: (1) 
interpersonal channels, and (2) mass media 
channels. 

  First type implies direct (e.g. face-to-face) 
communication between transmitter and receiver; 
and the second type includes governmental 

policies communicated through TV, radio, 
newspapers, etc. This existing discourse makes an 
impact on beliefs and attitudes of people toward 
ICT use and is one of the means for ICT diffusion 
among society members. 

 The second group of theories - macro-diffusion 
theories – examines the diffusion of new 
technologies across entire populations, 
communities, society. Speed of adoption depends 
on such factors as population size of an area, the 
distance o that area from other centers of 
population (Attewell 1996:205). 

 John Carey (1996) distinguishes marketplace 
factors as a separate group in diffusion research. 
This group includes pricing policy, replacement 
cycles. The price of innovation (new product, 
technology, service, etc.) has an important role in 
the process of adoption by the public. Generally 
new products are introduced at a high price, as 
early manufacturing is more expensive (due to the 
costs associated with the research and 
development of the product, low scale of 
production). As John Carey (1996) argues: a new 
technology has to find some early users who are 
able and willing to pay a high price for the product 
or service in order to achieve the economies of 
scale in manufacturing that can reduce the price 
for the general public. 

 The mass production reduces the costs and the 
price of the product. Typical examples of such 
pricing policy are introduction of radio, black 
white and color TVs, telephone connection. The 
initial price of the new technology was very 
expensive for an average household and the 
technology was not widely used, but the decrease 
in price resulted in a wider adoption. 

 But, as John Carey (1996) argues, the personal 
computer has followed a different pricing pattern: 
“rather than drop the price of personal computers, 
manufacturers have increased the capabilities of 
PCs each year”. Replacement cycles are also 
important. The growth of some technologies is 
linked to the purchase of other media. In this 
sense, replacement cycles for existing media can 
provide an important way to introduce new media. 
For example, in U.S. households, the average color 
TV is replaced after 8 years, the average telephone 
answering machine after 5 years and the average 
personal computer after 6 years (Carey 1996). 

 Information technology is the core element 
analyzing the new, global, knowledge-based 
society. In today’s world the use of ICT becomes 
one of the most influential factors that determine 
both the present performance and the future 
conditions for the person. The Internet offers a 
variety of ways for interaction. Lelia Green 
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(2001:197) distinguishes 3 ways of interaction: (1) 
information access and retrieval, (2) private 
interactive 

 communication with individuals or small groups 
and (3) public interactions. But unequal 
opportunities to use the Internet eliminate this 
variety of interaction. When we talk about the 
impact of new information communication 
technologies on the society, we analyze mainly 
two aspects of impact– networked or socially 
excluded people. 

 Contemporary scientists have formulated the terms 
like information poor and information rich (Green 
2001). An approach like this emphasizes the 
circumstances of people with access to minimal or 
large amounts of information. People who do not 
have or have limited access to information 
resources (non-haves of information or 
information poor) are in the social position lower 
than information rich. The policies based on the 
idea of fundamental equity are that all people 
should have “trouble-free access to information” 
and this will promote equality (Green 2001:105). 

 Of course, not everything depends on the access: 
“Access to technology does not necessarily lead to 
its use, and information does not necessarily fuel 
self-empowering activity” (Green 2001:105). As 
Lelia Green argues: access is a necessary, but by 
no means sufficient, condition of equitable 
participation. To talk simply in terms of equity of 
access ignores the fact that effective interaction in 
the information society requires high levels of 
motivation and sustained effort. Such keenness to 
interact with the technology of information cannot 
be assumed. Continuing motivation is perhaps the 
key determinant of successful participation – more 
important than access per se (Green 2001: 104). 
The diffusion of ICT and adoption in everyday life 
activities such as e-learning, ecommerce, e-
banking, etc. are rather complicated phenomena, 
depending on various characteristics of an 
individual and a certain social system. 

 Considering the use of the Internet, it is obvious 
that socio-demographic characteristics determine a 
gap between different groups of the population. 
According to the data of a survey Digital Lithuania 
2001, performed in the framework of a study 
Lithuanian Information Society, carried out by The 
Open Society Fund (Šaulauskas, 2001), the 
Internet and other information technologies are 
mainly used by young, educated, well paid and 
urban consumers. The statistical data of this survey 
showed that people at the age of 15 – 49, who have 
acquired higher education or live, or aim at living 
in Vilnius, Kaunas and other major cities of the 
country, and have high income are the most 

involved in the processes of information society 
development (Šaulauskas, 2001). 

 According to the statistical data, the lowest 
awareness of the processes and opportunities of 
information society development is among the 
Lithuanians over 60, who have acquired secondary 
or special secondary education, live in villages, 
rural centres or towns and have rather low income 
(Šaulauskas, 2001). It is obvious that different 
socio-demographic characteristics have determined 
a gap between different groups of the population. 
This can lead to the information gap, when one 
part of the population uses digital devices, while 
the other part of the population is in a digital 
divide. Thus the residents of rural communities are 
at the risk of being in a digital divide or even in a 
social exclusion. 

Information Technology and its Components 
Induction of IT as a strategic tool for agricultural 
development and welfare of rural requires that the 
necessary IT infrastructure is in place. The rapid 
changes and downward trend in prices in various 
components of IT makes it feasible to target at a large 
scale IT penetration into rural. Some of the broad 
factors to be noted with respect to various components 
of IT are listed below : 
1. Input devices : 
 Radical improvements are witnessed with respect to the 
means of communication by human beings with 
computers such as key boards, mouse devices, scanners. 
The advent of touch screen monitors that allow users to 
give input to computers by touching on the appropriate 
location of the monitor has made it possible to develop 
user-friendly interface for farmers which is easy, 
intuitive, circumvents language barrier and at the same 
time provides a relaxed environment to the users. The 
present day digital cameras make it possible to capture 
and store good quality graphics and large video clips. 
The small size and low weight of these digital cameras, 
which are increasingly becoming affordable, open up 
the possibilities of providing computer based 
demonstration clips to educate the farmers.  
2. Output devices :  
Monitor screens, printers & plotters, data projectors 
support high resolution and good quality output. The 
quality of these output devices have the potential of 
generating renewed interest in the farmers in using IT 
based services. The light weight portable data projectors 
can be easily carried by the agricultural extension 
personnel for serving larger audience. Similarly, 
speakers can also be attached to the computers to 
incorporate voice based trainings for farmers. 
3. Processors:  
The processing speeds of computers have gone up. At 
present, Intel P-IV based processors @ 1.5 Ghz are 
available in the PC range which makes it possible to 
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undertake substantial processing of data at the client 
side. 
4. Storage Devices :  
40GB and even higher hard disk drives have become 
common in PC range of computers. This makes it 
possible to store substantial information at the local 
level which facilitates faster access. Similarly, high 
capacity floppy disk drives, CDs make it possible to 
transfer large volumes of data to locations which can 
not be connected to networks immediately. These 
storage devices are also used for backup of crucial data. 
As a precaution, many corporates store their backups at 
locations away from the place of work. 
5. Software : 
 Various operating systems are available which act as 
interface between the user and the machine. The graphic 
user interface (GUI) has become an accepted 
prerequisite for end users. Microsoft’s ‘Windows’ 
continues to be a favourite. Application softwares which 
can support complex user requirements are available. Of 
the shelf solutions for office automation packages, 
groupware applications, complex database solutions, 
communication products, solutions based on remote 
sensing & geographical information systems are 
available. In addition, solutions based on some or all of 
these are also readily available. The present downward 
trend in the IT industry provides an opportunity get 
customised application for any specific task developed 
at an affordable price. Rapid Application Development 
and Deployment (RADD) is a popular model for quick 
development and deployment of applications. 
Development environment itself is simplified with tools 
that quicken the pace of software specialists. Project 
management and monitoring software are available that 
facilitate efficient execution of large and complex 
applications that are required for rural  
6. Networking devices :  
The capacity of modems, used to convert the data from 
digital to analog and vice versa, which are popularly 
employed to use telephone lines have increased. Internal 
modems are available integrated into the computer so 
that they are not exposed to outside environment. The 
capacities of other networking devices such as routers 
have also gone up which makes it possible to create 
large networks with smooth data transmission. 
7. Transmission Media:  
The media through which the data transfer takes place 
has also undergone revolutionary change. Telephone 
lines are still the popular source although the reliability 
and low bandwidth are still major issues. High capacity 
cables, optical fibre, radio, wireless local loops, satellite 
transmission and various solutions based on a 
combination of these are already being used in many 
parts of the country. 
8. Other accessesories :  

Uninterrupted Power Supply (UPS) devices are crucial 
to ensure the longetivity of the IT equipment as well as 
provide backup mechanisms. The potential of solar 
power packs to provide a feasible solution to shortage of 
power in the rural areas needs to be 
exploited. 
Conclusion: 

Technology transports information, not people. 
Distances between teachers and students are bridged 
with an array of familiar technology as well as new 
information age equipment. What sets today's distance 
education efforts apart from previous efforts is the 
possibility of an interactive capacity that provides 
learner and teacher with needed feedback, including the 
opportunity to dialogue, clarify, or assess. Advances in 
digital compression technology may greatly expand the 
number of channels that can be sent over any 
transmission medium, doubling or even tripling channel 
capacity. Technologies for learning at a distance are 
also enlarging our definition of how students learn, 
where they learn, and who teaches them. No one 
technology is best for all situations and applications. 
Different technologies have different capabilities and 
limitations, and effective implementation will depend 
on matching technological capabilities to education 
needs. 

Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 

The student may receive information via satellite, 
microwave, or fiber optic cable, television (broadcast, 
cable or Instructional Television Fixed Services (ITFS), 
video cassette or disk, telephone - audio conferencing 
bridge or direct phone line, audio cassette, printed 
materials - text, study guide, or handout, computer - 
modem or floppy disk, and compressed video. Recent 
rapid development of technology has resulted in 
systems that are powerful, flexible, and increasingly 
affordable. The base of available information 
technology resources is increasing with dramatic speed. 
Much has been learned about connecting various forms 
of technology into systems, so that the ability to link 
systems is growing. Most distance learning systems are 
hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 

Interactivity is accomplished via telephone (one-
way video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, two-
way audio. Interactivity may be delayed but interaction 
provided by teacher telephone office hours when 
students can call or through time with on-site 
facilitators. Classes with large numbers of students have 
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a limited amount of interactivity. Much of the activity 
on computer networks is on a delayed basis as well. 
Possibilities for audio and visual interaction are 
increasingly wide. 

In the earlier days of distance learning, it was most 
common to see distance learning used for rural students 
who were at a distance from an educational institution. 
The student might watch a telecourse on a television 
stations, read texts, mail in assignments and then travel 
to the local college to take an exam. This model is still 
in use, but as the technology has become more 
sophisticated and the cost of distance learning dropped 
as equipment prices dropped, the use of distance 
education has increased. 

High front-end costs prevented an early 
widespread adoption of electronically mediated 
learning. Distance learning has been aggressively 
adopted in many areas because it can meet specific 
educational needs. As the concept of accountability 
became accepted and laws required certain courses in 
high school in order for students to be admitted to state 
colleges, telecommunications was examined as a way to 
provide student access to the required courses. Many 
rural school districts could not afford the special 
teachers to conduct required courses. Distance 
education met this need by providing courses in schools 
where teachers were not available or were too costly to 
provide for a few students. It also fulfilled a need for 
teacher training and staff development in locations 
where experts and resources were difficult to obtain. 
These systems link learner communities with each other 
and bring a wide array of experts and information to the 
classroom. 

Challenges which faced the early users of distance 
education are still with us today. If distance education is 
to play a greater role in improving the quality of 
education, it will require expanded technology; more 
linkages between schools, higher education, and the 
private sector; and more teachers who use technology 
well. Teachers must be involved in planning the 
systems, trained to use the tools they provide, and given 
the flexibility to revise their teaching. Federal and state 
regulations will need revision to ensure a more flexible 
and effective use of technology. Connections have been 
established across geographic, instructional, and 
institutional boundaries which provide opportunities for 
collaboration and resource sharing among many groups 
In the pooling of students and teachers, distance 
learning reconfigures the classroom which no longer is 
bounded by the physical space of the school, district, 
state or nation. 

The key to success in distance learning is the 
teacher. If the teacher is good, the technology can 
become almost transparent. No technology can 
overcome poor teaching which is actually exacerbated 
in distance education applications. When skilled 

teachers are involved, enthusiasm, expertise, and 
creative use of the media can enrich students beyond the 
four walls of their classroom. 

The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are predominantly 
visual media, rather than the textual and auditory 
environment of the conventional classroom, the 
affective content of mediated messages is muted 
compared to face-to-face interaction, and complex 
cognitive content can be conveyed more readily in 
electronic form because multiple representations of 
material (e.g., animations, text, verbal descriptions, and 
visual images) can be presented to give learners many 
ways of understanding the fundamental concept. 
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Abstract: The main purpose of the study was to analyze factors which facilitate entrepreneurship and 
self- employment in agriculture sector. To achieve this, a surveying methodology was used. Statistical 
population of the study consisted of all agricultural students in Bu- Ali Sina University. Among them, 122 
were selected randomly as samples. Data gathering tool was a structured questionnaire. The face validity 
of the questionnaire was verified by a panel of experts as well as reliability of the questionnaire was tested 
by Cronbach’s Alpha coefficient and it was 87 percent. In the data analysis part of this study, factor 
analysis method was used in order to achieve key elements and factors. Results showed that factors which 
facilitate entrepreneurship and self- employment in agriculture sector could be classified into four 
categories. The four-factor presented by the factor analysis method explained 44.7% of the total variance. 
The first category of the factors was labeled as educational factor. This factor explained 15.13% of the 
total variance and was identified the most important element. At the end, some recommendations have 
been presented in regard to develop entrepreneurship and self- employment in agriculture sector. 
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Introduction 

In recent years, a special attention is paid to 
entrepreneurship and entrepreneur in different 
countries and most scholars believe that 
entrepreneurship and entrepreneurs have a 
considerable role in economic growth and 
development especially in developing countries 
(Rahmati & et al, 2010). In such a way that 
entrepreneurship is considered one of the main 
factors in competitive markets and entrepreneur 
companies response the environmental 
challenges better and faster compared to other 
companies (Jeemens, 2008). Entrepreneurship 

plays also an important role in social 
development of different societies. From the 
economic viewpoint, entrepreneurship referred 
to the production factors that assists the 
economic growth through discovering and 
creating new opportunities and from social 
viewpoint, contributes the improvement of 
social situations through increasing job or 
employment chances (Mohapatra & et al, 
2007). The category of entrepreneurship in 
most developed countries and all developing 
ones has been considered as the most basic 
source of development (Macline & Richard, 
2004). In agricultural sector, entrepreneurship 
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considered as a complimentary section in 
economy and job-creating activities due to 
response or react to the stagnancy and problems 
available in agricultural sector and also as a 
survival strategy for rural families (Petrin, 
1994, Smits, 2004). Therefore, the development 
of entrepreneurship in agricultural sector can 
act as a crucial force for the development of 
this sector (Sharifi & et al, 2009). In general, 
entrepreneurship is a powerful tool for 
identifying opportunities, acquiring benefits, 
and removing such problems as unemployment, 
the lack of dynamic human resources, low 
efficiency, quality reduction of products and 
services, and economic stagnancy (Maclin & 
Richard, 2004). With regard to the importance 
and contribution of entrepreneurship, it is 
essential that entrepreneurship and 
entrepreneurs in all sectors including 
agricultural sector be supported and developed. 
Agricultural sector is one of the major 
economic sectors of the country that plays an 
important role in economic development of 
country due to its high potential and special 
properties. However, in this sector the 
entrepreneurship trend is slow and complex, 
due to natural and climatic conditions and 
undesirable quality of resources. It is also 
expected more limitations concern to 
employment in agriculture. The average cost of 
creating employment in agricultural sector is 
considerably lower than that of industry sector. 
From viewpoint of foreign exchange 
investment, employment in agriculture is 
considered a relative advantage for this sector 
especially in case of shortage of foreign 
exchange (Zahedi & Kazerooni, 2000). Thus 
creating employment in agricultural sector 
through entrepreneurship should be planned as 
a strategic policy by the planners and policy 
makers In Iran. Accordingly, this study was an 
attempt to investigate the facilitating factors in 
developing entrepreneurship and self-
employment in agricultural sector.  

 

Literature Review 

The challenge of employment or the issue of 
unemployment is not only one of the most 

important social problems in our country but 
also is considered the most important social 
challenge of the next few decades due to the 
rate of population growth in the country. In this 
vein, one of the basic and important tools for 
the governments can be the development of 
entrepreneurship. Agricultural sector as one of 
the important economic sectors can assist the 
policymakers take proper decisions against the 
challenge of employment in the country. In this 
regard, Noroozzadeh and Mehrabiyeganeh 
(2006) state that the development of 
entrepreneurship in applied and scientific 
higher education centers of agricultural is one 
of the efficient methods in increasing efficiency 
of human resources in agricultural sector. In 
this area, numerous investigations have been 
conducted. Below some of the most important 
empirical studies will be dealt with. 

 Khosravipoor and his colleagues (2007) in a 
case study about identifying influential factors 
in empowering entrepreneurship for 
Agricultural Scientific- Applied Instruction 
Centers presented some important indices. 
These were necessity of changing instructional 
methods, necessity of changing and improving 
educational contents, necessity of equipping 
educational centers, necessity of changing the 
students' enrollment and selection, and 
necessity of improving the organization and 
management system of the Agricultural 
Scientific- Applied Instruction Centers. 
Yaghubi (2008) in his research found a set of 
ways in order to promote entrepreneurship in 
agriculture sector include an especial support of 
the entrepreneurs, eliminate bribe and 
lawlessness, attracting the participation of 
entrepreneurship in economic activities, giving 
more authority and facilities for 
entrepreneurship activities, creating 
competition in production and marketing and 
proving entrepreneurship insurance. The 
findings of Jahanian investigation (2010) 
showed that the most important solutions for 
developing entrepreneurship in technical and 
vocational centers of Islamic Azad universities 
include creating entrepreneurship culture, 
entrepreneurship management, developing 
entrepreneurship instruction, creating 
entrepreneurship structure, developing 
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continuous learning, providing financial 
sources for entrepreneurship, and developing 
entrepreneurship through creative and 
innovative human forces. Tybjee and Vickery 
(1998) mentioned that the development of 
entrepreneurship is affected by the trends and 
policies of government, social comelitions and 
economic situation. Klapper et al (2004) 
believe that governmental and economical laws 
and instructions influence the individual's 
tendency toward entrepreneurship. Shane et al 
(2003) believe that the motivation of 
individuals is an important factor in making 
decision about entrepreneurship activities. They 
stated that motivation is like a road map which 
helps investigators to choose the right route and 
to make the correct decisions in 
entrepreneurship process. The study by Jones 
and English (2005) revealed that we could 
increase the knowledge, skills and self-
confidence of student through entrepreneurship 
instruction and empower them toward creating 
jobs of their own. Peak and Marshall (2006) 
emphasized the importance of education as the 
most important human wealth and the results of 
their study showed that the higher level 
education has a great effect on the performance 
of an entrepreneurship institute. Urbano et al 
(2011) studied the social and cultural factors 
effecting the development of entrepreneurship 
in Spain and came to the conclusion that 
tendency toward entrepreneurship is one of the 
most important and influential factors in 
emerging entrepreneurship behavior.  

 
Method 
Present study aimed at to investigate the 
facilitating factors for entrepreneurship in 
agriculture sector through using a surveying 
methodology. In this method by sampling and 
studying selected samples from the target 
community, the distribution, frequencies and 
the relationship between variables have been 
studied. In this regard, the most common 
method for data collection is questionnaire. The 
accuracy of indices and variables in the 
questionnaire or face validity has been 
confirmed by a group of experts. In order to 
determine the reliability of the questionnaire, a 
pre-test process was used through filling the 

questionnaires by 25 students and a Cronbach's 
Alpha test was used through SPSS software and 
it was 87% which shows an acceptable rate. 
The statistical population of this study was the 
agricultural students of Bu-Ali Sina University 
during 2011- 2012 academic year. A number of 
122 samples were selected randomly and their 
attitudes towards factors facilitating 
entrepreneurship and self-employment in 
agriculture sector were reviewed. In this 
research both descriptive and analytic methods 
were used. In descriptive part, to describe the 
variables, such statistics as frequency, 
percentage, standard deviation, variance, and 
mean were used. In analysis section, factor 
analysis was used to access the key factors 
affecting the entrepreneurship.  

 

Results   

In descriptive part of the results, personal status 
of the respondents was described. From the 
results the respondents' age was 24 years. 
About the gender's status of the students, 
findings showed that 51% were female and 
49% male. Most of the students were at 
undergraduate level and only four percent were 
studying at postgraduate. According to the 
results, 84% of the target students rated their 
ability to establish an independent business in a 
level of high or average. This shows that there 
is a high level of entrepreneurship's capacity 
among the students.  

As mentioned later, a factor analysis method 
was used in order to classify factors facilitating 
the entrepreneurship in agriculture sector. To 
determine whether or not the variables are 
usable for factor analysis, Kaiser-Meyer-Olkin 
(KMO) and Bartlett’s tests is usually used. The 
KMO test was used to measure the sampling 
adequacy and Bartlett’s Test of sphericity to 
determine the identity of the correlation matrix. 
If the KMO value is less than 0.5 the data will 
not be suitable for factor analysis if the value is 
greater than 0.7 the correlations between data 
will be appropriate for factor analysis 
(Kalantari, 2003). In this study, the Kaiser-
Meyer-Olkin value (KMO=0.765) indicated an 
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adequate sampling for the factor analysis and 
the result of Bartlett’s test of Sphericity was 
significant (p<.01).  
As shown in table 1, in the first round of the 
factor analysis, four factors were extracted. 

these extracted factors had the highest amount 
of overlap (in terms of calculated variance). 
This means these factors can explain more than 
44 % of the total discrepancy among the 
variables. 

 

Table 1: Number of component, initial Eigen values, % of variance and cumulative percent 

cumulative 

percent 

% of 

variance 

initial Eigen 

value 

  Factors 

15.137 15.137 4.238 First factor 

26.997 11.861 3.321 Second factor 

36.349 9.352 2.619 Third factor 

44.701 8.351 2.338 Fourth factor 

 
Table (1) shows that the first factor (initial Eigen value =4.23) has the highest share and the fourth factor 
(initial Eigen value =2.33) has the lowest role in presenting variables. In general, four mentioned factors 
were able to explain 44.7 percent of the total variance. In table 2, the results from rotated matrix of the 
variables have been shown. The Eigen values, the numbers of extracted factors from rotated matrix, and 
each of variables have been also illustrated. 
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 Table 2: The results from rotated matrix of the variables 

Factor Variable Eigen 

value 

 

 

Educational factor 

Establishing growth and entrepreneurship centers in universities 0.518 

Creating skills in agriculture students 0.658 

Reducing costs of starting and opening new businesses 0.547 

Enhancing practical skills of agriculture students 0.632 

Increasing the number of practical courses  0.522 

Changing curricula and new methods of teaching 0.528 

Making the academic contents tailor to the labor market demands 0.671 

Having the ability and practical skills in agriculture 0.727 

Financial and legal 

factors 

Financial supporting of entrepreneurship in agricultural sector 0.534 

Providing bank's facilities for the agricultural graduates 0.594 

Reforming of legislation related to entrepreneurship in agriculture 0.566 

Removing administrative barriers of entrepreneurship 0.734 

Reforming tax legislation related to entrepreneurs 0.538 

Providing the necessary infrastructure in the agricultural sector 0.513 

Infrastructural 

factors 

increasing job opportunities in the public sector 0.502 

Access to facilities and financial resources for starting-up a new 

business 

0.562 

Providing marketing facilities for agricultural products 0.611 

Introducing successful entrepreneurs to agricultural graduates 0.714 

Cultural Factors Media advertising about entrepreneurship 0.812 

Strengthening the entrepreneurial culture in the community 0.693 

Developing and strengthening Counseling entrepreneurship centers in 

the agricultural 

0.614 
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First Factor-Educational factor: variables 
included in the first factor are as following: 
Establishing growth and entrepreneurship 
centers in universities, creating skills in 
agriculture students, reducing costs of starting, 
and opening new businesses, improving practical 
skills of agriculture students, increasing the 
number of practical courses and content 
appropriateness whit labor market demands and 
change in subjects plans and new method of 
teaching. Thus this factor was called educational 
factor and its specific amount was 4.23 which is 
greater than all other factors. This factor has the 
greatest effect and importance in expressing 
variables and in general, accounts for 
15.13Percent of total variance of variables. 
Hence, in regard whit developing 
entrepreneurship in agriculture sector, 
educational factor more than any other factor 
functions as a facilitating factor. Findings of 
study by Heidari (2003), khosravipour et al 
(2007), Alambeigi et al (2009), Yaghoubi 
(2010), Tybjee and Vickery (1998), and Peak 
and Marshall (2006) confirmed the results of 
present study.  

Second Factor- Financial and legal factors: 
variables included in the second factor are as 
following: The financial support of 
entrepreneurship in agricultural sector, provide 
banking facilities to the agricultural graduates, 
reform of legislation related to entrepreneurship 
in agriculture, reduction administrative barriers 
of entrepreneurship, reform tax legislation 
related to entrepreneurs and providing the 
necessary infrastructure in the agricultural 
sector. According to table 1, specific amount of 
this factor was 3.321. This factor accounts for 
11.861 Percent of total variance of variables. 
Findings of study by Yaghoubi (2010), Jahanian 
(2010) and Klapper et al (2004) confirmed the 
results of present study. 

Third factor- Infrastructural factors: 
variables included in the second factor are as 
following: Lack of job opportunities in the 
public sector, access to facilities and financial 
resources for starting a new business, facilitates 
marketing of agricultural products and 
introducing Successful entrepreneurs to 
agricultural graduates. This factor was called 

Infrastructural factor and its specific amount 
was 2.61. In general, accounts for 9.35 Percent 
of total variance of variables. Findings of study 
by Yaghoubi (2010) confirmed the results of 
present study. 

Fourth factor- Cultural Factors: variables 
included in the second factor are as following: 
Positive publicity in the media towards 
entrepreneurship, strengthen the entrepreneurial 
culture in the community and develop and 
strengthening counseling entrepreneurship 
centers in the agricultural. This factor was called 
cultural factor and its specific amount was 
2.33. In general, accounts for 8.35 Percent of 
total variance of variables. Findings of study by 
Jones and English (2005), Jahanian (2010) and 
Urbano et al (2011) confirmed the results of 
present study. 

 

Conclusion and recommendations       

Graduates' unemployment in agriculture sector 
has become as one of the basic challenges in the 
agriculture sector and this problem has engaged 
the policymakers and all stakeholders' 
organizations in order to find proper solutions in 
this regard. In this vein, entrepreneurship is 
considered as one of the most important 
solutions that can be as an appropriate attempt to 
create new employments and therefore this 
troubleshoot must be as the highest priority in 
the governmental policies. In recent decades, the 
issue of entrepreneurship and its development 
has created a series of entrepreneurship 
development policies. In this study, the factors 
facilitating entrepreneurship in agriculture sector 
was analyzed. The results of this analysis 
showed that, in general, four factors include 
educational, financial and legal, infrastructural, 
and cultural factors were identified as the most 
important factors in facilitating 
entrepreneurship. Thus, it is recommended that 
easy access to credits, granting low-interest 
loans to the students and graduates of agriculture 
field are of priority in government policies in 
order to accelerate and develop entrepreneurship 
in agriculture sector. Also, revising available 
laws and infrastructures could pave the way for 
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easy arrival of students and graduates in the field 
entrepreneurship and self-employment. In 
addition, given the importance of practical skills 
and the weakness of these skills in the graduates 
of agriculture field, it is recommended that the 
teaching methods of practical and skilled 
subjects be revised and more interaction and 
cooperation be exercised among universities and 
other administrative organizations involved in 
this field. Also, while increasing practical 
courses and defining related objectives, desired 
presentation of practical courses should be 
accomplished.  
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Abstract: The concept of development of the rural, today, is not just project initiatives and governance; it is much 
more beyond that. This paper uncovers a whole plethora of ICT emergence as a technology of the new millennium. 
Against the backdrop of the ongoing ICT boom, this paper makes an attempt towards studying its applications and 
usage planning process and policy making for the rural communities focusing on how it helps in aligning the key 
factors and reduce the problems of alienation, fragmentation and dislocation of knowledge. Review of literature 
shows that intervention of information and communication technologies (ICT) in rural development initiatives are 
capable of development, but are not successful. Lack of community participation, absence of an integrated approach 
and non-inclusion of traditional knowledge systems (TKS) in the project designs are the major impediments. We 
therefore suggest a systems-based approach in the design of e-Governance projects, and brief some future directions. 
Sustained development using rural informatics is possible, only if ICT interventions are able to respond to the local 
needs and re-adjust as per the prevailing knowledge (Traditional Knowledge Systems- TKS) of the rural areas.  
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Introduction: 

Direct or indirect application of ICT, in rural 
development sector has also been referred to as “Rural 
Informatics”. Rural economies can be benefited from 
ICT by focusing on social production, social 
consumption and social services in the rural areas 
(Malhotra, 2001). The inculcation of a Citizen-to-
Government (C2G) and Citizen-to-Citizen (C2C) 
interface would provide this link that would also lead to 
community participation in design and implementation 
of ICT interventions. This in return could promise better 
economic opportunities as well as social inclusion of 
rural people in the processes of governance. Such 
attributes in the social set up are essential prerequisites 
for good governance and rural development. 

Globalization and technological changes, the 
processes in the past fifteen years have been quickly 
lead to a new global economy have been driven with the 
reinforced technology and fuel (energy) that by 
providing information and knowledge. 

The global economy requires the kind of necessity 
and purpose of educational institutions. Since the 
current trend towards reducing incomplete information 
and access to accurate information is growing, other 
schools can not control time to transfer a set of 
prescribed information from teacher to student during a 
fixed time point are, but schools must to promote 
Culture of "Teaching for Learning For example, 
acquisition of knowledge and continuous learning skills 
which make possible during the individual's life. 
According to Alvin Toffler, illiterate in 21st century, 
who was not read and write but those who do not know 

which fail to learn or remember are illiterate. (Jauhari, 
2004). 

Concerns about educational quality and 
educational opportunities with the necessity of 
developing those most vulnerable are the accumulation 
of globalization is symbiotic. Generally, "the changes of 
globalization in developing countries, on low-income 
groups, especially women and girls and" low skill 
workers, as well as all groups applying for and 
obtaining new skills to press. (Bellamy and Taylor, 
1998). 

In the rural context, development involves use of 
physical, financial and human resources for economic 
growth and social development of the rural economies 
(Burkey, 2000). The term rural development also 
represents improvement in quality of life of rural people 
in villages. As per Chambers (1983) “Rural 
Development is a strategy to enable a specific group of 
people, poor rural women and men, to gain for 
themselves and their children more of what they want 
and need.” Singh (1999) defines Rural Development as 
“A process leading to sustainable improvement in the 
quality of life of rural people, especially the poor”. The 
fact of the matter is that three quarters of the world’s 
poor, about 900 million people are in rural areas, and 
the Millennium poverty target set by Millennium 
Development Goals (MDG), cannot be met unless the 
world addresses rural poverty. “Sustainable Rural 
Development can make a powerful contribution to four 
critical goals of: Poverty Reduction, Wider shared 
growth, Household, national, and global food security 
and Sustainable natural resource management” (World 
Bank, 1997). Hence worldwide there is a growing 
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emphasis on development of rural economy of the 
countries. Any improvement, in the social or economic 
status of rural areas would not just directly benefit rural 
poor but would also bring down the migration-pressures 
on cities and contribute by positive ripple effect in 
global stride towards development.  

The process of development in a country is to be 
aided by its governance. The goal of governance 
“should be to develop capacities that are needed to 
realize development that gives priority to the poor, and 
creates needed opportunities for employment and other 
livelihoods” (The World Bank, 1992, UNDP, 1994). 
Increased number of poor, hungry or marginalized 
people in a country represents decrease in its quality of 
governance. To promote development, various studies 
have proposed governance in the contextual realities of 
each country, including veritable participation of 
citizens in the governmental decision-making process 
(Grindle, 2004; Evans and David, 2006). Several 
Institutions and experts accept Governance as a 
reflexive process, wherein policies, institutions, 
outcomes and analysis interact, to maximize the process 
of participatory development (UNDP, 1997; Ludden, 
2005; Mehta, 2006). 

Information and communication technologies 
(ICT), including radio and television and the newer 
digital technologies like computers and the Internet as 
potentially are introduced powerful tools and activators 
of educational reform and changes. different ICT, when 
properly applied can be developed to help access to 
education and the relationship between training and 
workshops to strengthen the increasingly digital, the 
quality of education also helped to create teaching and 
learning in an active process connected to real life high 
take. However, the experience of being raised by ICT in 
the classroom and other educational sites around the 
world during the last few decades proves that is not 
automatic fully realize the potential benefits of ICT 
training. (Guptaand et al, 2004) 

Effective integration of ICT in the educational 
system is a complex process that involves not only 
technology but also involves educational and technical 
training, institutional readiness, teacher competencies 
and long-term investment. In fact the subject of such 
vital importance is that the technology to get the easiest 
part of it. Introduced ICT information and 
communication technologies are for this purpose, as a 
different set of tools and technology resources, used to 
information communicate, create, release, storage and 
management have been defined. These technologies are 
including computers, internet, broadcasting 
technologies (radio and television) and telephone. In 
recent years started a wave of intense public interest 
about how computers and the Internet can become a 
better control to the efficiency and effect of education at 

all levels and in both formal and informal development. 
(Rogers and Shukla, 2001). 

But nowadays, ICT is more than a technology. 
Although the old technologies such as telephone, radio 
and television, will be less attention in the past but were 
used as educational tools. For example, "radio and 
television are used for over forty years to open and 
distance education. In this regard, although print 
remains the most expensive method and therefore 
available, but in developed and developing countries is 
provided the most prominent mechanism.  

ICT for developing countries, are associated a 
potential for increased availability and quality of 
training and development. ICT basis and attract a lot of 
knowledge and its acquisition, providing unprecedented 
opportunities for developing countries, adding and 
expanding educational systems, improve policy 
formulation and implementation of opportunities to 
expand scope of work and gives poor facilitation. One 
of the biggest hardships that the poor are bearing the 
other people, who live in the poorest countries, is the 
sense of isolation. Communication technologies such 
sensory loss, are guaranteed and also has been 
unthinkable facilitate access to knowledge through the 
ways that already. However, the reality of the digital 
divide (the gap between those who control access 
technology and those who do not have access) means 
that the introduction and integration of ICT are 
challenging at different levels and in various types of 
training, most commitments. Failure in this struggle to 
become more significant gap of knowledge and the 
deepening economic and social inequalities (UNDP, 
1997; Ludden, 2005; Mehta, 2006). 
How ICT can help developing access to education? 

ICT is a potentially powerful tool for developing 
educational opportunities, whether formal or informal is 
for areas already "stated (rural and dispersed 
populations) ethnic minorities, women, girls, disabled 
and old people traditionally excluded from education 
groups because of cultural or social reasons are also all 
those financial reasons or time constraints can not 
register in educational centers. Any time, anywhere 
(defining feature ICT) capability in ICT is a passing of 
time and place. ICT, education or training with 
asynchronous features provide a time delay between 
education and its acceptance by students makes it 
possible. 
ICT applications in education: 

Organizations and educational policy planners 
should first of all about the desired educational 
outcomes (mentioned above) is straightforward. The 
broad objectives must choose different technologies 
used to go and how to apply the guidance to go. 
Potential of each technology varies according to how to 
use. Haddad and Draxler have been identified IT 
application in education at least five levels of: 
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1. present,  
2. experimental proof,  
3. practice and practice,  
4. interaction,  
5. collaboration 

Each of the different ICT tools (print, audio 
cassette and video, broadcast radio and television, 
computer or Internet) may provide the most basic means 
and surfaces used to go to prove. Except for visual 
technology, practice and practice the maximum use of 
both technologies may be offered. Each of the different 
ICT (print, audio cassette and video, broadcast radio 
and television, computer or Internet) used to may 
provide the most basic means and surfaces. Except for 
visual technology, may be offered practice and practice 
the maximum use of both technologies. The other 
network computers and Internet, ICT interactive 
learning that are provided and they if only used for 
providing proof or go, was not realized can better their 
full potential (Jauhari, 2004) 
Approaches to ICT diffusion: 

The diffusion of innovations has been a focus of 
many research and scientific studies from diverse 
academic areas (Roger 2003). There were over 1500 
diffusion oriented studies even during the 1950s and 
1960s and research areas ranged from anthropology, 
rural sociology, medical sociology to educational or 
mass media research (Harper 1989:111). As Charles 
Harper (1989:111) notices, research findings in these 
diverse areas have been “remarkably consistent and 
cumulative”. 

Diffusion theories suggest that there are several 
types of factors affecting the spread of innovations. 
Emphasizing different sets of factors, theoretical 
perspectives offer the ways how to analyze the 
dissemination of new technologies, ideas, reforms or 
products. The recent spread of information 
communication technologies in society has raised new 
aspects in diffusion research. 

According to Paul Attewell (1996:204), two main 
metaphors or images are prevalent in diffusion research. 
He classifies the diffusion theories into 2 main 
categories: (1) adopter studies, and (2) macro-diffusion 
theories. 

The first group implies theories which explain the 
patterns of innovation diffusion in relation to 
communication flows. The diffusion research focuses 
on adoption by individuals (or by single organizations) 
and investigates the impact of such factors as the nature 
of innovation, characteristics of adopters, diffusion 
networks and other. (Attewell 1996, Harper 1989). 

The most widespread theory of innovation diffusion 
is presented by Everett Rogers. According to this 
theory, diffusion is the process by which an innovation 
is communicated through certain channels over time 
among the members of a social system (Rogers 1983:5), 

thus the main 4 elements, which are identifiable in 
every diffusion research study, are (1) an innovation, (2) 
communication through certain channels, (3) time and 
(4) members of social system. 

The first element – innovation - is considered to be 
any idea, practice, or material artifact perceived to be 
new by the adopting organization or individual (Rogers 
1983). In our case, we analyse ICT communication 
through certain channels among the members of rural 
communities. 

The potential adopters can find about new ideas just 
in case they are informed about them, thus the diffusion 
process implies the second element - communication 
through certain channels. According to Rogers (1983), 
innovations such as ICT can be transmitted to the 
receiver using 2 types of communication channels: (1) 
interpersonal channels, and (2) mass media channels. 

 First type implies direct (e.g. face-to-face) 
communication between transmitter and receiver; and 
the second type includes governmental policies 
communicated through TV, radio, newspapers, etc. This 
existing discourse makes an impact on beliefs and 
attitudes of people toward ICT use and is one of the 
means for ICT diffusion among society members. 

The second group of theories - macro-diffusion 
theories – examines the diffusion of new technologies 
across entire populations, communities, society. Speed 
of adoption depends on such factors as population size 
of an area, the distance o that area from other centers of 
population (Attewell 1996:205). 

John Carey (1996) distinguishes marketplace factors 
as a separate group in diffusion research. This group 
includes pricing policy, replacement cycles. The price 
of innovation (new product, technology, service, etc.) 
has an important role in the process of adoption by the 
public. Generally new products are introduced at a high 
price, as early manufacturing is more expensive (due to 
the costs associated with the research and development 
of the product, low scale of production). As John Carey 
(1996) argues: a new technology has to find some early 
users who are able and willing to pay a high price for 
the product or service in order to achieve the economies 
of scale in manufacturing that can reduce the price for 
the general public. 

The mass production reduces the costs and the price 
of the product. Typical examples of such pricing policy 
are introduction of radio, black white and color TVs, 
telephone connection. The initial price of the new 
technology was very expensive for an average 
household and the technology was not widely used, but 
the decrease in price resulted in a wider adoption. 

But, as John Carey (1996) argues, the personal 
computer has followed a different pricing pattern: 
“rather than drop the price of personal computers, 
manufacturers have increased the capabilities of PCs 
each year”. Replacement cycles are also important. The 
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growth of some technologies is linked to the purchase of 
other media. In this sense, replacement cycles for 
existing media can provide an important way to 
introduce new media. For example, in U.S. households, 
the average color TV is replaced after 8 years, the 
average telephone answering machine after 5 years and 
the average personal computer after 6 years (Carey 
1996). 

Information technology is the core element 
analyzing the new, global, knowledge-based society. In 
today’s world the use of ICT becomes one of the most 
influential factors that determine both the present 
performance and the future conditions for the person. 
The Internet offers a variety of ways for interaction. 
Lelia Green (2001:197) distinguishes 3 ways of 
interaction: (1) information access and retrieval, (2) 
private interactive communication with individuals or 
small groups and (3) public interactions. But unequal 
opportunities to use the Internet eliminate this variety of 
interaction. When we talk about the impact of new 
information communication technologies on the society, 
we analyze mainly two aspects of impact– networked or 
socially excluded people. 

Contemporary scientists have formulated the terms 
like information poor and information rich (Green 
2001). An approach like this emphasizes the 
circumstances of people with access to minimal or large 
amounts of information. People who do not have or 
have limited access to information resources (non-haves 
of information or information poor) are in the social 
position lower than information rich. The policies based 
on the idea of fundamental equity are that all people 
should have “trouble-free access to information” and 
this will promote equality (Green 2001:105). 

Of course, not everything depends on the access: 
“Access to technology does not necessarily lead to its 
use, and information does not necessarily fuel self-
empowering activity” (Green 2001:105). As Lelia 
Green argues: access is a necessary, but by no means 
sufficient, condition of equitable participation. To talk 
simply in terms of equity of access ignores the fact that 
effective interaction in the information society requires 
high levels of motivation and sustained effort. Such 
keenness to interact with the technology of information 
cannot be assumed. Continuing motivation is perhaps 
the key determinant of successful participation – more 
important than access per se (Green 2001: 104). The 
diffusion of ICT and adoption in everyday life activities 
such as e-learning, ecommerce, e-banking, etc. are 
rather complicated phenomena, depending on various 
characteristics of an individual and a certain social 
system. 

Considering the use of the Internet, it is obvious that 
socio-demographic characteristics determine a gap 
between different groups of the population. According 
to the data of a survey Digital Lithuania 2001, 

performed in the framework of a study Lithuanian 
Information Society, carried out by The Open Society 
Fund (Šaulauskas, 2001), the Internet and other 
information technologies are mainly used by young, 
educated, well paid and urban consumers. The statistical 
data of this survey showed that people at the age of 15 – 
49, who have acquired higher education or live, or aim 
at living in Vilnius, Kaunas and other major cities of the 
country, and have high income are the most involved in 
the processes of information society development 
(Šaulauskas, 2001). 

According to the statistical data, the lowest 
awareness of the processes and opportunities of 
information society development is among the 
Lithuanians over 60, who have acquired secondary or 
special secondary education, live in villages, rural 
centres or towns and have rather low income 
(Šaulauskas, 2001). It is obvious that different socio-
demographic characteristics have determined a gap 
between different groups of the population. This can 
lead to the information gap, when one part of the 
population uses digital devices, while the other part of 
the population is in a digital divide. Thus the residents 
of rural communities are at the risk of being in a digital 
divide or even in a social exclusion. 
Problems faced is that: 
 The population of the earth is burgeoning every 

minute and there is sufficient evidence of 
impending food crisis, especially in the 
developing countries even after attaining self-
sufficiency. 

 Even the major powers in the world are finding it 
difficult to balance the agricultural productivity 
with the environmental requirement and meet the 
expectation of the millions round the world. 

 The politics and economics in any country and 
the world trade mechanism are now dependent 
on the balance of supply and demand of the food. 

 Inefficient recording and storage of data in spite 
of huge data collection. 

 Lack of timely forecasting of weather and 
agriculture productivity. 
In the current scenario, the role of IT assumes 

great importance and only with proper integration of IT 
with agriculture, the problem of food crisis can be 
solved and the world can move towards a sustainable 
production. 
Integration of IT with agriculture must be done with 
following main objectives in mind: 

 Develop multi-level decision support models 
for synergising the natural resource system 
with economic and social imperatives. 

 To develop indicators of sustainability for 
agricultural production system. 
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 Based on the above scientific assessment, 
suggest alternatives to conserve and improve 
the health of natural resource system. 

Two fundamental steps exist in establishing an 
innovation as a valuable, readily used tool: diffusion 
and adoption. Both diffusion and adoption must occur in 
order for an innovation to successfully reach its target 
user and be implemented (Mahajan, et al.). First, 
diffusion, the process by which an innovation “is 
communicated through certain channels over time 
among the members of a social system” (Rogers), must 
occur. In this study, the StratSoy project was a major 
factor in the IT diffusion process in state soybean 
organizations. Other factors that influenced diffusion 
included the media, word-of-mouth, and experiences of 
friends, associates and family members. 

In addition to individuals having access to a new 
technology, adoption must also occur, which means 
individuals accept the innovation as valuable and use it. 
Numerous factors could influence IT adoption and use 
in agricultural organizations and can be grouped into 
five categories: access to IT, demographic, IT 
training/education, trust, and time. It is possible for 
adoption factors to fit into more than one category. 

In the case of IT, access to the technology means 
an individual must have access to a computer equipped 
with IT such as e-mail and access to the WWW. The 
category “access to IT” would not only include the use 
of a computer with IT ability, but would also include the 
ability to upgrade computer hardware and software to 
facilitate IT use. The price of needed computer 
equipment and the expense of Internet use are also 
related to access to IT. It is predicted that the higher the 
level of access to IT, the higher the level of IT use by an 
individual. 

The demographic category includes adoption 
factors such as age, education level, gender, and income 
level. It is hypothesized that factors in the demographic 
category will not significantly influence IT adoption and 
use. Although previous literature suggests that IT use 
will be higher for younger, more educated individuals 
(Batte, et al.), 1997 survey results suggest that 
demographic factors have little influence on IT adoption 
and use. This may reflect that demographic factors may 
influence the decision to adopt a new technology, but 
once that decision to adopt is made, demographic 
factors may have little influence on use. 

Another category of IT adoption factors is IT 
training/knowledge. This IT adoption factor can be 
measured with variables such as type of IT training, 
days of IT training, and the level of knowledge on IT 
use. It is hypothesized that as the quality and level of IT 
training increases, the use of IT will also likely increase. 

An important factor influencing the adoption of 
any new technology is an individual's perception of that 
technology. It is hypothesized by this research that one 

of the key perception aspects influencing the adoption 
of IT is the level of trust that the potential adopter has in 
the IT system and in those who use IT. Trust can be 
defined as “an individual’s optimistic expectation about 
the outcome of an event” (Hosmer 1995). There are 
different aspects of trust related to IT. 

An individual must first trust that information 
technologies will work and that IT will be beneficial in 
accomplishing his/her goals and in completing his/her 
tasks. An individual must also trust that the information 
they obtain via IT is accurate and the information they 
send via IT will not be tampered with and privacy levels 
will be maintained. 

Trust proves to be a difficult variable to measure. 
Factors included in the trust category include an 
individual’s perception of the ease of use of IT as well 
as the benefit of IT. In this study, trust is measured by 
variables such as helpfulness of IT for work-related 
communication, problem solving ability, and banking 
and shopping via the Internet. Some individuals, either 
due to their background or current environment, have a 
fear of IT and feel that it is difficult to use. It is 
hypothesized that an individual will use IT more if they 
have a positive perception or high trust level in IT. 

The final IT adoption category proposed by this 
research is the passage of time. It is hypothesized that 
individuals will increase their use of IT over time, as 
access to IT becomes more commonplace. In this study, 
the same group of people were surveyed twice to 
evaluate their changes in IT use over time. Time was 
measured by establishing a dummy variable where each 
survey response from the 1997 survey was assigned a 
value of zero and each survey response from 1998 was 
assigned a value of one. Time-interaction variables were 
also created for each variable by multiplying the 
original variable by the time variable. For example, the 
“days of training” variable (tdays) was multiplied by the 
time variable and became the “timeinfluenced days of 
training” variable (tdayst). 
Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 
Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 
educational needs of students and service coordination 
and communication to create.  
- Support staff: 
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 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, order 
textbooks, security and copyright, and are responsible 
for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be considered 
among the factors above, establish the correct 
relationship formation. 

FORMS OF DISTANCE EDUCATION 
In its original form, teachers using distance 

education traveled to remote sites and taught a class, or 
corresponded with students through mail, telephone, or 
fax machine. Individualized study has been a method of 
reaching the remote student for some time. Detailed 
course instructions are sent to the learner who performs 
the assigned tasks and returns the completed work to the 
teacher for evaluation and reassignment if necessary.  
Technology has raised the quality of individualized 
distance instruction. The use of various forms of 
electronic media increases time effectiveness and 
improves the delivery of information. Video, audio, and 
computer-based applications may enhance the product 
received by the independent learner. Electronic delivery 
can occur using synchronous communication, in which 
class members participate at the same time, or 
asynchronous communication where participants are 
separated by time (Romiszowski, 1993).  
Video/audio models of distance education include 
broadcast television, cable television, satellite, 
microwave, fiber optics, and audio graphics. The most 
widely used format is broadcast and cable television 
(Parrott, 1995). However, developments in satellite and 
fiber optic systems have produced other successful 
programs. The interactive capability of many of these 
networks has produced a distance classroom that is 
nearly identical to a regular classroom. Teachers and 
students can interact through both two-way video and 
one-way video with two-way audio systems. The recent 
development of Desktop Video Conferencing (DVC) 
which brings interactive video capability to the desktop 
computer, further enhances learning opportunities.  
The linking of computer technology through the use of 
the Internet or CD-ROM with television transmission 
provides a potentially new dimension to distance 
education. This technique can link university professors 
to high school teachers, or to physically disabled 
students, in a distance setting (McLean, 1996).  
Another form of interaction is the use of computer 
conferencing. This method utilizes asynchronous 
communication in such forms as an e-mail list group, an 
Internet discussion group, or other types of 
conferencing software. Asynchronous methods of 
communication are especially appealing to the learner 

who has difficulty scheduling specific time- and place-
bound course work.  
Have you been wondering about Distance 
Education? 

Distance Education implies the provision of 
educational services to students who are not physically 
present. Put more simply, its educational courses, 
whether short-term programs granting a specific 
certification or complete academic degrees, which are 
delivered online or via other media, like TV and VCR, 
CDs, audio tapes, or mailed print material. 
What Distance Education is all about? 
The main aspects of Distance Education are as follows- 
1. Geography: The point of Distance Education is to 
educate despite geographical differences. Online 
education effectively abolishes geographical as well as 
time differences, allowing an unprecedented number of 
students from all over the world to study in an 
institution, at any time of day. 
2. Why higher education and Why take it from 
Distance: The world of today requires advanced  
education. Nowadays, advanced degrees are the 
standard – Having more than one education is not 
extraordinary but sometimes a must. Foreign studies are 
also common. 
With the increased penetration of the Internet, Distance 
Education, offering anything from individual classes to 
complete doctoral degrees online, is a natural 
development of modern educational processes and 
requirements. 
3. Distance Education as we know it today: It is a 
web-based education developed using e-Learning 
software tools and other distance-communication 
means. With increasing reliance on information, the 
demand for better and faster education grew and 
brought about the Internet. 
4. Who Uses Distance Education? More and more 
people acquire higher education. Even professionals 
with full-time careers acquire new degrees, without 
change of pace at work. Distance education is perfect 
for the Military and for social institutions of all kinds. 
Parents can now combine higher education with family. 
Foreign education has never been easier – all it takes 
now is to log on. 
Information Technology and its Components 
Induction of IT as a strategic tool for agricultural 
development and welfare of rural requires that the 
necessary IT infrastructure is in place. The rapid 
changes and downward trend in prices in various 
components of IT makes it feasible to target at a large 
scale IT penetration into rural. Some of the broad 
factors to be noted with respect to various components 
of IT are listed below : 
1. Input devices : 
 Radical improvements are witnessed with respect to the 
means of communication by human beings with 
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computers such as key boards, mouse devices, scanners. 
The advent of touch screen monitors that allow users to 
give input to computers by touching on the appropriate 
location of the monitor has made it possible to develop 
user-friendly interface for farmers which is easy, 
intuitive, circumvents language barrier and at the same 
time provides a relaxed environment to the users. The 
present day digital cameras make it possible to capture 
and store good quality graphics and large video clips. 
The small size and low weight of these digital cameras, 
which are increasingly becoming affordable, open up 
the possibilities of providing computer based 
demonstration clips to educate the farmers.  
2. Output devices :  
Monitor screens, printers & plotters, data projectors 
support high resolution and good quality output. The 
quality of these output devices have the potential of 
generating renewed interest in the farmers in using IT 
based services. The light weight portable data projectors 
can be easily carried by the agricultural extension 
personnel for serving larger audience. Similarly, 
speakers can also be attached to the computers to 
incorporate voice based trainings for farmers. 
3. Processors:  
The processing speeds of computers have gone up. At 
present, Intel P-IV based processors @ 1.5 Ghz are 
available in the PC range which makes it possible to 
undertake substantial processing of data at the client 
side. 
4. Storage Devices :  
40GB and even higher hard disk drives have become 
common in PC range of computers. This makes it 
possible to store substantial information at the local 
level which facilitates faster access. Similarly, high 
capacity floppy disk drives, CDs make it possible to 
transfer large volumes of data to locations which can 
not be connected to networks immediately. These 
storage devices are also used for backup of crucial data. 
As a precaution, many corporates store their backups at 
locations away from the place of work. 
5. Software : 
 Various operating systems are available which act as 
interface between the user and the machine. The graphic 
user interface (GUI) has become an accepted 
prerequisite for end users. Microsoft’s ‘Windows’ 
continues to be a favourite. Application softwares which 
can support complex user requirements are available. Of 
the shelf solutions for office automation packages, 
groupware applications, complex database solutions, 
communication products, solutions based on remote 
sensing & geographical information systems are 
available. In addition, solutions based on some or all of 
these are also readily available. The present downward 
trend in the IT industry provides an opportunity get 
customised application for any specific task developed 
at an affordable price. Rapid Application Development 

and Deployment (RADD) is a popular model for quick 
development and deployment of applications. 
Development environment itself is simplified with tools 
that quicken the pace of software specialists. Project 
management and monitoring software are available that 
facilitate efficient execution of large and complex 
applications that are required for rural  
6. Networking devices :  
The capacity of modems, used to convert the data from 
digital to analog and vice versa, which are popularly 
employed to use telephone lines have increased. Internal 
modems are available integrated into the computer so 
that they are not exposed to outside environment. The 
capacities of other networking devices such as routers 
have also gone up which makes it possible to create 
large networks with smooth data transmission. 
7. Transmission Media  

The media through which the data transfer 
takes place has also undergone revolutionary change. 
Telephone lines are still the popular source although the 
reliability and low bandwidth are still major issues. 
High capacity cables, optical fibre, radio, wireless local 
loops, satellite transmission and various solutions based 
on a combination of these are already being used in 
many parts of the country. 
8. Other accessesories :  
Uninterrupted Power Supply (UPS) devices are crucial 
to ensure the 
longetivity of the IT equipment as well as provide 
backup mechanisms. The potential of solar 
power packs to provide a feasible solution to shortage of 
power in the rural areas needs to be 
exploited. 
Role of IT in Agriculture 

In the context of agriculture, the potential of 
information technology (IT) can be assessed broadly 
under two heads : (a) as a tool for direct contribution to 
agricultural productivity and (b) as an indirect tool for 
empowering farmers to take informed and quality 
decisions which will have positive impact on the way 
agriculture and allied activities are conducted. 

Precision farming, popular in developed countries, 
extensively uses IT to make direct contribution to 
agricultural productivity. The techniques of remote 
sensing using satellite technologies, geographical 
information systems, agronomy and soil sciences are 
used to increase the agricultural output. This approach is 
capital intensive and useful where large tracts of land 
are involved. Consequently it is more suitable for 
farming taken up on corporate lines. 

The indirect benefits of IT in empowering farmer 
are significant and remains to be exploited. The farmer 
urgently requires timely and reliable sources of 
information inputs for taking decisions. At present, the 
farmer depends on trickling down of decision inputs 
from conventional sources which are slow and 
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unreliable. The changing environment faced by farmers 
makes information not merely useful, but necessary to 
remain competitive. 
Results:  

This paper is a multidisciplinary study of ICT 
initiatives for rural development. It emphasizes adoption 
of a more systematic approach for integrating 
Traditional Knowledge Systems (TKS) and ICT inputs 
to ensure sustainability of rural e-governance projects. 
The study of literature related to rural development and 
e-governance has indicated various issues impeding 
success of such initiatives. The main issues are lack of 
localization of content for rural communities and 
inadequate participation of rural communities in design 
of rural ICT initiatives. The study therefore suggests the 
use the systems-approach to integrate the relevant TKS 
along with ICT initiatives in the design of e-governance 
systems for rural development. This participatory 
approach can lead to creation of more acceptable and 
sustainable e-governance projects. 

Regardless of the wide differences in ICT access 
between rich and poor countries and between different 
groups in the country, there are concerns that challenge 
the application of ICT in education with the existing 
differences among the lines of economic, social, 
cultural, geographic and gender will be broader. 
Everyone equal opportunities in terms of suitability for 
participation are necessary, but access to various 
factors, either as users or as producers through their 
sources is difficult and heavy. Therefore, the primary 
differences enhance and even grow. Consequently, 
programmers' international education is faced with a 
difficult challenge and how to help solve the problem 
and its development. 

Promoting ICT in education, when done without 
careful study, can lead to the marginalization of those 
with more favorable conditions are unknown. For 
example, "women compared with men, because of 
illiteracy, lack of higher education, lack of time and 
mobility and poverty, controlling access to ICT and 
fewer opportunities for training are relevant. Also, more 
boys than girls' access to computers at home and school 
are not strange to say that if more boys than girls are 
willing to work with computers. The report of the 
University Association of American Women is that 
"Although some girls have an important gender gap 
have been limited, but today's technology, technology 
club, and boys in public schools while its own problems 
and programs are settled girls use computers for word 
processing the brand". In an assessment in four African 
countries, the activities organized by World links 
remote international cooperation on projects between 
teachers and students in developing countries will 
promote, despite creating programs without regard to 
sex contacts, sexual inequalities remain Uganda and 
Ghana. In addition, while more girls than boys in 

relation to academic performance and advanced 
communication skills program will enjoy more than 
boys, but they were unable to perform their 
technological skills were. A set of economic factors, 
organizational and cultural differences involved in the 
social. 

"The high ratio of students to computers and 
politics, whoever came first, the first is used in 
accordance with the girls wanted it." Girls travel 
restrictions in the early hours of daily work and home 
responsibilities are that this will limit their access. Also 
because local patriarchal beliefs dominate the boys are 
in the computer lab environment. Including proposed 
measures to address this discrimination, strategies to 
encourage schools to create "fair use" in the computer 
labs and the holding of meetings and sexual sensibilities 
conductivity decreased defense duties after school girls. 
ICT provides access to only a small part of the action is 
created equal. Equal attention should also be applied to 
ensure the technology really "is used by learners and 
ways of how well their needs will cure. 

An educational program that reinforced this 
approach shows the overall program is bilingual. The 
program seeks to establish technology learning centers 
for bilingual teachers, students, teachers, parents and 
community members. Technical teams from each center 
three students, two teachers and the director of the 
Center with at least one female student and a teacher are 
female. 

Another example of a general approach to the 
application of ICT in education, radio education project 
Gobi Women of Mongolia, which seeks to provide 
professional and educational structure of women's 
favorite courses around the nomads and their 
opportunities for income generation. 

It contains topics such as livestock rearing, family 
support (family planning, health, nutrition and health) to 
create income in the application of local raw materials 
and basic skills for the job is a new market. 
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Abstract: Hegel, the German philosopher, and Lacan, the French psychoanalyst, have a lot in common when 
asserting their viewpoints concerning an ideal hero they favor in tragedy. Not all the heroes having dominated the 
classical tragedies have been able to mesmerize Hegel and Lacan as remarkably as Antigone has. The hero they 
support is capable of true heroism resulting from intellectuality rather than ephemeral emotions. Indeed, Hegel 
assures that the real hero create harmony between his internal motives and external elements. Based on Hegel, the 
real hero always acts and reacts in accordance with the divine pathos having been implanted in his heart. The 
pathos is substantial in that it has been divinely issued by the gods. The Hegelian hero takes his nobility from the 
fact that he has merged his individuality with gods' universality in order to have their support. The real tragic hero, 
Hegel says, should stand firmly loyal to the god he has chosen to obey. Such loyalty is apparently appreciated by 
Zeus because the tragic heroes have erased their will just to dictate and preserve the equilibrium Zeus desires. In 
fact, they act consciously and voluntarily in the plays, though they know they may be paid by death. Like Hegel, 
Lacan admires Stability in action and loyalty to the aim when talking of his favorite tragic hero. To Lacan, the 
concept of beautiful soul can manifest in a hero who knowingly acts and bravely welcomes what he himself has 
given rise to. Lacanian tragic hero like Hegelian one knows from the beginning the consequences of his behavior; 
nevertheless, he never loses his heart when confronted with the reactions coming from his opponent forces. 
Antigone can best glorify the features Lacan and Hegel endeavor to attribute to real tragic hero. Though 
encountered with physical death and conceptual dissolution better known as second death, Antigone stands faithful 
to the aims she has agitated for.   
Keywords: dialectical method, pathos, ethical substantiality of family and state, the thing, sublimation, Derrida’s 
supplementation,   the beautiful soul, the second death.   
 [Mehdi Khoshkalam Pour. A Comparison between Hegelian and Lacanian Ideal Hero in Sophocles’ Tragedy 
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Introduction: 
Hegel has asserted that the essence of a real tragedy 
should be explored where the heroes are caught up 
between two choices equally righteous and 
defendable. He believes that a talented dramatist 
artfully puts his heroes under sophisticated 
circumstances where they have to make up their minds 
between alternatives equally imposing and coherent. 
The hero situated between equal options, Hegel 
declares, is more life-like and digestible in contrast to 
a hero manipulatively placed between black and white 
options. The playwright Hegel admires arranges his 
plot in a manner which pressures the heroes involved 
to meditate, deliberate and hesitate prior to taking any 
action owing to the fact the alternatives designed 
interminably resemble and negate each other before 
heroes’ eyes. 
      Hegel emphasizes that the essence of the whole 
universe is based firmly on endless dualities which 
intermittently metamorphose what we adore into what 

we abhor and vice versa. Such dualities, Hegel asserts, 
function contradictorily, and coexist independently 
from our consciousness and intellect. The alternatives 
that challenge the heroes’ discretion involve 
contradictions owing to the fact that they originate and 
rise from each other.        
      Prior to examining Hegel's notion of tragedy, and 
the procedure he explores in search of his ideal tragic 
hero, it would be worth- reading to see how Hegel has 
been appealing to his dialectical method to get 
equipped in search of actual heroism. Dialectical 
method is one of the concepts Hegel has patented; it 
functions as a key to enter his philosophical system 
that has outshone all the achievements he has extended 
to us. Hegel initiates his adventure through reversing 
in his favor Spinoza's premise of determination. 
“Spinoza proves that determination is negation. He 
concludes that to determine a category, one must 
negate that the original category belongs to other 
surrounding categories (Stace, 2001, p. 42). To 
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determine that blue is blue, it necessarily must be 
negated that blue is green, or red, or white. 
Consequently every determination necessitates a sort 
of negation. Hegel's reversal of Spinoza's premise of 
determination eventuates in his own theory of 
negation. He emphatically asserts that “every negation 
is determination and it is absolutely the reversed path 
of Spinoza's recitation”(Inwood, 1992, p. 200) Hegel 
announces that not only is every determination a 
negation, but also every negation is a determination. 
The color of blue is not green, or red, or white or any 
other color known to us; accordingly, through these 
negations blue is determined to be nothing except 
blue.  
     Reversing Spinoza's premise of determination, 
Hegel then constructs his own hypothesis of 
tremendous power of negation through which "Hegel 
reminds in view of the fact that every determination is 
a negation, the positive aspect of every thing is 
concealed in its negative one”(Stace, 2001, p. 43). To 
recognize and appreciate a category, we need to have 
access to the categories which negate our initial one. 
Hegel in facts makes an attempt to help us realize how 
shaky and unstable are the borders we draw between 
opposing forces. Contradicting elements owe a lot to 
each other beyond our minds having been inclined to 
observe the universe pessimistically through binary 
oppositions. Contrasting elements need vitally each 
other to find existence and meaning.  In reality, 
opposing forces are so intermingled that one hardly 
can recognize them when viewed in isolation. In the 
twentieth century, post-modernist approaches take 
advantages of Hegel's enterprise as Jacques Derrida 
represents his own supplementary method which 
connotes the instability, and simultaneously the 
spuriousness imposed upon ostensibly opposing 
elements. 
     The theory of negation endorsed, Hegel embarks 
upon advancing his dialectical method, one of his most 
fundamental achievements the understating of which 
equips us in exploring his philosophy. This method of 
deciphering the universe and the forces it includes 
shows in practice how fragile are the walls built 
between the opposing forces, and simultaneously 
decodes why human’s mind gets puzzled when 
exposed to varied alternatives that make the procedure 
of decision-making an extremely agonizing task. 
Hegel believes that we should place our tragic heroes 
in such situations where they face up to contrasting 
points which basically originate from one single 
essence. Two forces equally righteous are put before 
the heroes who are bound to vindicate just one. 
Nevertheless, Hegel says only the characters capable 
of reasoning can make their path amid the seemingly 
chaotic forces.  

     The theory of monism, promoted by Spinoza, 
stresses that the whole universe should be deduced 
from a single, unique, perfect, and self-independent 
category which never undergoes any change or split in 
it. Owing to the theory that the initial category of the 
universe is innately perfect, it does not need anything 
or anyone to make it get proven or stabilized. 
However, Hegel believes that Spinoza has come to 
such results because he has used his understanding in 
deducing the source of the universe. Hegel, instead, 
advances his own logical procedure which “disturbs 
that ‘freedom’ to think for oneself. It disturbs our 
‘freedom’ to stand above a topic and think ‘about’ it as 
seems rational to us” (Houlgate, 1991, p. 65) 
     Reasoning is a stage Hegel prescribes instead of 
understanding. Although Hegel does not rejects 
Spinoza's understanding, he insistently believes that 
compared to understanding, reasoning is far more 
accurate and reliable. Reasoning is precious to Hegel 
because it generates his dialectical method that he 
frequently appeals to in deducing the origin of the 
universe. The dialectical method reminds that the 
initial category or origin of the universe, unlike 
Spinoza's theory, cannot remain endlessly unique and 
undivided, and it undergoes changes and divisions 
throughout its development. Hegel's dialectic involves 
three steps: (1) we take one or more concepts or 
categories as fixed, sharply defined and distinct from 
each other. We call it the stage of understanding. (2) 
When we reflect on such categories, we behold one or 
more contradictions emerge in them which give rise to 
dialectic proper or the dialectical or negative 
REASON. (3) The result we take is a new, higher 
category that embraces the earlier categories and 
resolves the contradiction emerged in them. Hegel 
names it the stage of speculation or positive reason 
(Inwood, 1992, p. 62).  
     Hegel's understanding sets the concept of Being as 
the initial category of the whole universe. Being is a 
source which sheds life on the whole universe and the 
categories it contains. Based on understanding, Being 
functions as an immediate category that does not need 
any pre-defined approvals; it creates and approves the 
existence of every thing we have in the universe. 
Then, through reasoning, Hegel extracts the concept of 
Non-Being from the heart of the Being. This stage in 
Hegel's words delineates the negative reasoning 
whereby the Non-Being emerges form the Being and 
contradicts its own creator. Then, Hegel introduces his 
concept of Becoming which resolves in itself the 
contradictions having occurred between Being and 
Non-Being.  
     An example can give a clearer picture of what 
Hegel means by the triple hierarchy he advices us to 
follow when pondering on the origin of the universe. 
Suppose we have an old bilingual dictionary. Then, 
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we begin to reduce the number of specifying features 
which our dictionary includes. When we ignore the 
oldness of our dictionary, what remains is a bilingual 
dictionary. We can proceed to eliminate the specifying 
features by erasing the bilingualism of the dictionary, 
and what, at last, remains is the dictionary devoid of 
color, material, thickness, oldness, and so on. Despite 
being deprived of any feature, the dictionary exists, 
and we still can say we have a dictionary. What Hegel 
strives to prove is the fact that Being is what we never 
can take from the dictionary. Being, as the origin of 
the whole universe, incarnates through the whole 
categories of the universe, and as W. T. Stace remarks 
“the feature of being is the only joint feature among 
the entire universal concepts” (ibid, p. 120). If we 
carry out the same procedure on the whole categories 
occupying our universe, what at last we encounter is 
the initial concept of Being.  
     Nevertheless, such a concept of Being virtually 
means Non-Being, what Hegel has made us notified of 
earlier. When something is cleansed of all the features 
it has previously had, though still keeping its being, it 
is ultimately invisible, and in practice conceptualizes 
Hegel's Non-Being. To set us free from such a duality, 
Hegel annunciates the third stage of Becoming. It is a 
sphere which resolves in itself both the Being and 
Non-Being. The Becoming puts an end to the 
contradiction and challenge which the Being and the 
Non-Being have between themselves; it temporarily 
sets peace and stability. The Becoming   indicates a 
principle whereby apparently stable thoughts reveal 
their inherent instability, turning into new more 
complex thoughts, as the thought of being turns first 
into the thought of nothing, and then into the thought 
of becoming. This principle Hegel tells us, is the soul 
of all truly scientific knowledge (Houlgate, 1991). 
Sedgwick in his book titled an Introduction to 
European Philosophy confirms that “dialectical 
method is in general the principle of all motion, of all 
life, and of all activation in the actual world. Equally, 
it is also the soul of all genuinely scientific cognition. 
Life itself is so dialectical that all life involves change 
( p. 62).  
     The definition Hegel renders of tragedy is closely 
linked to his dialectical method owing to the fact that 
the hero is not entrapped between an ultimately wicket 
position, and an exaggeratedly benevolent option. In 
practice, the hero is exposed to a power which fosters 
its own enemy; in other words, what he is bound to 
choose gives rise to its own contradiction (Hegel, 
1999, p. 93). The very relationship covering the 
concepts of Being and Non-Being dominates the 
whole categories offered to the tragic heroes; 
consequently, the hero finds himself enslaved as he 
feels he is free. The hero gets naturally flabbergasted 
when he is at the verge of taking steps throughout the 

tragedy. Hegel has a deep contempt for the tragedies 
which offer their heroes unsophisticated conditions 
where a paragon of humanity is arrayed versus a 
diabolic antagonist, due to the fact the heroes can 
easily determine which to vindicate. To Hegel, the 
essence of true tragedy should be traced where the 
hero has to make up his mind between two equally 
righteous and imposing forces which identically lure 
the heroes to themselves. The battle never takes place 
between the bad and the good; in fact, two good forces 
are presented before the hero, and he should choose 
just one. “The essentially tragic fact is the self-division 
and intestinal warfare of the ethical substance, not so 
much the war of good with evil as the war of good 
with good” (Paulucci, 1975, p. 67). The Greek 
tragedies can best exemplify the ideal tragedy Hegel 
desires. Such tragedies represent a setting where 
opposing forces emerge from each other and then 
resolve their contrast to support Hegel's triple formula 
of the universal phenomena. The forces involved put 
equal pressure upon the heroes who wisely strive to 
determine which force they should vindicate. One 
power functions a thesis which gives rise to its enemy 
incarnated as the antithesis. However; this battle is 
followed by the synthesis that brings peace, and 
regulates the chaotic atmosphere the opposing forces 
create.  
     The forces presented in Greek tragedies, as well as 
the heroes summoned into the battlefield are not 
engaged with mundane issues. The tragic heroes, 
Hegel says, consciously try to be dealing with 
universal and divine issues at the price of erasing their 
own individuality. They act and react in a world 
immensely different from ours; it is meticulously 
monitored by the divine gods who seek their shares on 
the Earth. These gods endlessly quarrel with each 
other owing to the fact the domains of their affairs 
confront, and cause them to start fighting to stabilize 
their favorite orders (Rutherford, 2005, p. 64). One 
god affirms an issue, immediately another god feels 
threatened and begins to press back the god initiating 
the quarrel. The triangle formula of thesis, anti-thesis, 
and synthesis drown by Hegel comes into mind where 
Zeus, the supreme god, enters to resolve the challenge 
occurred, and exerts peace and regularity on the sphere 
he is in charge of. The gods actualize their influences 
upon the earth through what Hegel names ethical 
substantiality which the heroes undertake to perform. 
The ethical substantiality highlights the divinity and 
spirituality which is attributable to the gods the Greeks 
used to worship. In fact, the heroes starring in the 
Greek tragedies wisely and knowingly have the 
inclination to make their personal wills identical to the 
ethical and divine decrees coming from gods. “The 
hero makes himself inseparably coalesce with 
particular aspect of ethical and substantive life, 
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contently and deliberately commits himself to that” 
(Paulucci, 1975, p. 47).  Indeed, the heroes in 
tragedies, in accordance with their social and political 
roles, subordinate themselves to specific territories 
dominated by different gods. 
     The tragic heroes assuredly confide their will to the 
divine gods because such a sacrifice enables them to 
achieve two important goals.(Charlton, 1988, p. 43). 
First, the hero hereafter has the ultimate vindication of 
the god he has chosen to obey. He has realized that 
acting through his individual will can eventuate in 
eternal catastrophic curses from which he, and his 
descendants as well, will not find any escape. 
Coherently, he aptly concludes that he needs to make a 
compromise between his personal will and gods' 
divine orders. The heroes know well that the whole 
phenomena occurring in the universe find their 
justifications from the relationships the divine gods 
develop among themselves. They also know that Zeus 
himself, above all hands, meticulously observes the 
issues the gods are involved in, and equalizes the 
equilibrium of power among them. Adhering to what 
the gods will to do make possible on the earth the very 
equilibrium Zeus decrees. Consequently, the gods 
involved in tragedy have some agents who sustain 
their wills on the earth, and guarantee the balance 
among gods (Rutherford, 2005, p. 72). Hegel brings 
out his concept of true action that “consists of two 
parts:1,what is in substance good and great, the divine 
actualized in the world, as the foundation of 
everything genuine and absolutely eternal in the make-
up of an individual’s character and aim; 2, self 
determination and freedom”(di Beistegui & Sparks, 
1969, p. 46).  Hegel's definition of true action reveals 
the second aspect of ethical substance which 
exacerbates the heroes from the probable retributions 
awaiting them in the nether world. In fact, the heroes 
“act in accordance with a specific character, a specific 
pathos. In such a case, there is no lack of decision and 
no choice (Paulucci, 1975, p. 70). The gods, who in 
the world after death have the right to judge the 
heroes’ actions, feel responsible for the circumstances 
the heroes face, and vindicate them against divine 
punishments. What the Greek spirituality disapproves 
most is the selfish emphasis that ethical powers put on 
their rights. In fact, the ethical substances issued from 
gods as well as the heroes supporting them should 
succumb to the third powers that function as synthesis 
to resolve the clashes. Zeus above all observes the 
affairs among gods, and lastly this is he who says the 
last word, and reestablishes order throughout the 
universe. 
     The family and State in ancient Greek culture were 
not secular at all; in fact, they were responsible for 
some clashes recorded in tragedies among the gods. 
Apparently, they were two domains ultimately of the 

gods’ interests. Both of them had their own particular 
supporters among divine gods. The individuals who 
are in charge of the State and the family are assumed 
to make a compromise between their own individual 
wills and the gods’ orders. However, the heroes enjoy 
the compromise made provided that the gods be given 
the upper hands. As long as the gods fight, their 
representative heroes on the Earth involve in conflicts. 
Nevertheless, reconciliation at last will bring the 
forces under a same sphere where peace and calmness 
dominate. 
     Hegel regards Antigone one of the greatest 
characters ever seen in tragedies because her tragedy 
fully puts the family and State against each other. 
“Antigone reverences the ties of blood-relationship, 
the gods of the nether world. Creon alone recognizes 
Zeus, the paramount power of public life and common 
wealth”(Kaufmann, 1992, p. 205). The family, as a 
thesis, gives life to its anti-thesis which incarnates into 
the State. Then, death enters synthetically to establish 
peace between these two clashing forces. In practice 
they build the society. The family fosters the State by 
supplying it with the members it has nourished, and in 
return the State takes the responsibility of defending 
the family against possible hazards, and provides the 
facilities the family needs to survive. The borders 
existing between these two categories are established 
by Greek divine gods. Zeus makes women supervise 
the family affairs, and commits the king to sustain the 
social affairs. Indeed, Hegel highlights that women 
control the family, and men dominate the State; an 
agreement that assures the equilibrium between two 
opposing sexes. The family is regarded as the realm of 
divinity, for the rules dominating it are self-conscious 
and generalized. “Ethicality is the divine or feminine 
law, that of the family as ‘natural ethical immediacy’ 
whose existence is sheer being substance”(di Beistegui 
& Sparks, 1969, p. 22). The family is devoid of 
political laws; it is the realm of Penates and obscure 
forces. The   Family is a natural ethical community 
working in an unconscious way, and finds its divinity 
from the nether world. It also helps the pre-birth world 
incarnate on the Earth. 
     The State, the masculine world, is of self-conscious 
reality where human rules take the place of divine 
laws. Nevertheless; the State is not entirely cleaned of 
divinity because Zeus vindicates and stabilizes it; he 
taught mankind how to establish a State to exert laws 
on his society. Zeus and Apollo, the god of wisdom, 
do not care about the family-related issues as 
devotedly as the new gods like Eumenides, Dike, and 
Nemesis (Grimall, 1990, pp. 78-80). Zeus supports the 
State, while Eumenides and the gods of the nether 
world are guardians of emotional affairs in the family. 
The family and State undergo battles; the State 
emphasizes its rough and inflexible rules, whereas the 
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family defends its soft and affectionate affairs. Each of 
these two spheres challenges to establish its own laws, 
and tries to keep society's members under its 
dominance.  
     The tragedy of Antigone written by Sophocles 
reveals the battle between the family and the State. 
Creon, the head of the State and the supporter of social 
affairs, is in charge of the security of the whole 
kingdom. He has Zeus's and Apollo's support, he has 
to keep the society safe; he can not allow marginal 
affairs to jeopardize the society. To Creon, Eteocles is 
the defender of the State; consequently, he deserves a 
splendid burial ceremony which can glorify the state 
of those martyred for their nation. On the contrary; 
Polyneices has attacked the State, so he should not be 
buried respectfully. Creon is somehow righteous in his 
hostility to Polyneices, because he has to vindicate the 
very State that provides the nation security. If he let 
him be buried as gracefully as his brother, the 
insurgences would venture to risk the nation, assured 
that they will be celebrated as heroes as they die. 
Coherently, Creon does not let his individual feeling 
middle in the governmental affairs. On the other hand, 
Antigone, as a woman, defends the issues cherished in 
family territory, and preaches the gods of nether world 
who watch blood-relationships fostered in family. She 
apparently ignores Creon’s governmental decree 
ordering the unrespectable burial of Polyneices. She is 
not capable of dividing her brothers into friend or 
enemy because the family does not basically 
particularize categories; it mainly generalizes them, so 
both brothers, regardless to what they have done to the 
State, deserve equally respectable burials. Such firm 
unwritten laws cause Antigone to risk her life by 
burying her brother, Polyneices. 
 
Antigone: But I bury him; and if I must die 
I say that this crime is holy: I shall lie down 
With him in death, and I shall be as dear to him as he 
to me. 
It is the dead. 
Not the living, who make the longest demands;  
We die forever… (Sophocles І, 55-65) 
 
     Antigone also announces that what she does is not 
merely her own intention; in fact, the gods of nether 
world emphasize the rights of the dead and family 
relationship. She responds Creon's accusation and 
says: 
 
 It was not God’s proclamation. That final justice 
That rules the world below makes no such laws. 
Your edict, king, was strong,  
But all your strength is weakness itself against 
The immortal unrecorded laws of God. 
They are not merely now: they were, and shall be 

Operative for ever, beyond man utterly. (II, 55-61) 
 
     Antigone reminds that the ethical substantiality of 
the nether world, to her, overweighs the rules of the 
State. These laws are unrecorded because they have 
not entered the symbolic and particularized realm of 
men. However, her sister Ismene is overtaken by the 
imposing doctrines of the State, and timidly escapes 
the responsibility she is expected to take for burying 
Polyneices. Apparently, she proves to lack the sense of 
obligation Antigone has: 

 

Think how much more terrible than these 

Our own death would be if we should go against 
Creon  

And do what he has forbidden! We are only women 

We cannot fight with him, Antigone!  

The law is strong; we must give in to the laws. 

In this doing, and in worse, I beg the dead 

To forgive me, but I am helpless: I must yield  

To those in authority. And I think it is dangerous 
business 

To be always meddling. (ІІ, 44-52). 

 
     Nevertheless; Creon is given the responsibility of 
maintaining and guarding the laws having been 
dictated by Zeus and Apollo who wish to see humans' 
community stable and strong. Creon is equally 
justified in stressing the laws he carries on. He should 
give Eteocles a respectable burial ceremony, while he 
should prevent Polyneices from being buried like a 
national hero. He is a traitor to the State, so he should 
be treated as he deserves. 
 
I have nothing but contempt for the kind of Governor 
who is afraid for, whatever reason, to follow the 
course that he knows is best for state; and as for the 
man who sets private friendship above the public 
welfare…and I need hardly remind you that I would 
never have any dealings with the enemy of the people. 
No one values friendship more highly than I; but we 
must remember that friends made at the risk of 
wrecking our ship are not real friends at all. (I, 17-
27). 
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     Apparently, we can trace the formula delineated by 
Hegel when talking about his dialectical method. The 
family initially plays its role as thesis; then, it gives 
birth to its anti-thesis, the State. Both Creon and 
Antigone are doing their duties designated by the 
Greek gods. However,  the Hegelian triple formula 
still lacks its third side, the synthesis, which fully 
manifests through the different relationships family 
members organize among themselves ; the inevitable 
death that terminates the presence of both the family 
and state. 
     To know properly how death functions as 
synthesis, the ways people within a family relate to 
each others should be taken into account. Hegel 
defines three kinds of relationship that people in a 
common family can generate. First, we have the 
husband-wife relationship, that Hegel regards purely 
natural and sensual. Hegel believes that the grave 
ethical substance that gods put in family cannot come 
from this relationship, for a man and his wife initially 
have based their connection on natural and sensual 
needs. The second relationship seen in a family 
emerges among the children and the parents. Such 
relationship to Hegel is still devoid of divinity owing 
to the fact that they are natural and unconscious. This 
relationship is contaminated because it has come out 
of sexual affairs, and it does not have a root in the so-
called pre-birth ethical world. The children owe their 
lives to their parents, and the parents have their 
parenthoods from their children. The last but not the 
least significant relationship that Hegel highly values 
appears between sisters and brothers. Hegel believes 
that this relationship is ultimately purified, and does 
not contain any natural or sensual desires. Sisters and 
brothers do not need each others for their existences; 
they are independent beings that do not provide each 
other's sensual and natural needs (Paulucci, 1975, p. 
238). Accordingly; the entire substantiality of the 
family aptly appertains to the connection created 
between sister and brother. For such substantial role, 
sisterhood functions as a confidant receiver of gods’ 
divine orders, and dislodges motherhood 
approximately out of substantiality of the family. She 
leads the army of femininity in its battle against the 
non-divine masculine world. Though the brother goes 
into the State‘s service, sister remains devoted to her 
brother, and never lets her pure, divine feelings get 
discolored during this imposed separation. The State 
strives to keep men aloof from the world of 
femininity, and to a large part it succeeds to. The 
affection the sister has to her brother is as strong as 
before, while being in State’s service influences 
brother’s feeling to his sister. Consequently, 
sisterhood is regarded by the State an everlasting 
menace plotting to undermine its totality. 

     Nevertheless, the disputes between the State and 
family are not everlasting. Death synthetically 
reconciles these opposing forces, and supplies a 
moment for subsiding hostilities. The brother’s death 
enables the sister to express fully and publicly her 
uncontaminated ethical feelings. Mother and wife due 
to their natural and sensual feelings cannot be 
confident representatives for offering ethical divinity 
to the brother. In fact, if it were not for the relation 
between sister and brother, the whole system of family 
would remain permanently natural and unethical. The 
funerary might be regarded as the only moment when 
the sister is permitted officially to release her 
suppressed feelings. It is a particular moment that the 
State must recognize so that the divine ethicality can 
present itself on the Earth. If prevented, she 
undoubtedly shakes the bases of both the community 
and the State. Hegel highlights that if after some 
coincidences, the sister realizes that she can not bury 
her brother, and reveal her ethical substance, the 
femininity in body of sisterhood would destroy the 
whole organism of community; “ the femininity will 
come to fight the masculinity for such a 
suppression”(di Beistegui & Sparks, 1969, p. 23). 
Antigone is prevented from her right to show her 
ethicality in her brother’s funeral ceremony; 
consequently, she agitates against both the State and 
community. This anger gets so strong that it finally 
ruins even the household of Creon. Death reconciles 
the divine pre-birth world from which we originate 
and the domain of the State. Death solves both these 
spheres into itself because it spoils the body, and 
causes us to return to where we have come from. 
“Death is the ethical and natural given ground around 
which the two ethical principles (pre-birth and on-
earth lives) commune” (ibid, p. 22). Death above all 
brings freedom and security for the heroes. In the 
battle between two equally justified forces, the one 
that dies, indeed, reconciles its own vindicating god. 
However, the one that has seemingly won the war 
cannot meet the god that supports it. The winner has to 
live on the Earth, and suffer the punishments executed 
by the Furies who guard the sanctity of all ethical 
forces on the Earth. Antigone dies while she has 
fulfilled her duty to the gods when living on the Earth. 
Creon, however, has to face the agonies exerted by the 
Furies. He insisted on his right, and totally violated 
what Antigone cherished. He knows well that his son’s 
and wife’s deaths are the outcomes of his spiteful 
behavior to Antigone.  
 
Is Antigone the criminal, for transgressing ‘the laws of 
the land’ (that is, Creon’s edict)? Or that Creon is, for 
going against the ‘sworn justice of the gods’ (a 
female’s right to mourn her family)? Antigone ends up 
committing suicide and Creon finishes the play 
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broken-hearted, his son having joined Antigone in her 
suicide. Neither side can be said to ‘conquer’ the 
threat posed by the other.(Whitmarsh, 2004, p. 81)  
 
 
     Though both Antigone and Creon obey divine 
gods, Hegel cannot conceal his respect to Antigone. 
He believes that compared to Creon, Antigone reacts 
more heroically in facing her difficulties. Indeed, 
Hegel regards Antigone an ideal hero who aptly 
represents heroic features. The ideality of Antigone 
does not exclusively come from her fidelity to the 
divine orders which Greek gods issue; she bravely 
welcomes the whole probable outcomes resulting from 
her behavior. She accepts consciously to be in charge 
of whatever following her reaction to the State, 
although her individuality acts in accordance with the 
divine ethical pathos which is substantive (ibid, p. 84). 
Antigone heroically lets herself be blamed for 
whatever coming out of the compromise she has made 
with the gods; in other words, she takes the 
responsibility of the processes that the Greek gods in 
large part have given rise to. Antigone sincerely 
appreciates the fact that she has been defended by the 
divine gods, and knows well they have assured her 
salvation in both the earthly and after-death lives. She 
does not let duplicity contaminate her morality; she 
receives unwelcomed results as satisfactorily as sweet 
ones. She never accuses the gods of the catastrophic 
scenes occurring in the tragedy. Not only does she 
accept the conclusion of her actions, but she also 
opens her arms warmly to the curses her family 
members have suffered; she approves that her royal 
prestige accompanies the agonies undoing the house of 
king Oedipus. Besides, Antigone, as a Hegelian ideal 
hero, does not observe any difference between what 
we may consider as conscious or unconscious; she 
regards herself responsible for everything done, and 
her moral obligation does not allow her to escape the 
issues she herself has not directly had hand in. 
Antigone copies her father in welcoming penalties 
even though following from unconscious 
commitments. Oedipus feels he deserves to be cursed 
for the incestuous affairs he has unknowingly had with 
his own mother, and lends himself to punishment 
(Draper, 1980, p. 113).  
     In Greek tragedies the miseries are handed down 
from one generation to the next, and the members of a 
dynasty shares in their honors as well as misfortunes; 
they do not find themselves exonerated from what 
their ancestors have committed. 
 
Antigone: you have touched it at last: that bridled 
Their crime infection of all our family! 
O Oedipus father and brother! 
Your marriage strikes from the grave to murder mine. 

I have been a stranger here in my own land:  
All my life 
The blasphemy of my birth has followed me. (IV 37-
44). 
 
     Antigone acknowledges the truth of a misery that 
runs in her family, and confirms she has done her duty 
to her brother knowingly; she makes no attempt to 
escape the death proclaimed by Creon. 
  
Antigone: Creon, what more do you want than my 
death? 
Creon: Nothing. That gives me every thing 
Antigone: Then I beg you kill me... 
 I should have praise and honor for what I have done. 
(II 91-97). 
 
     She publically announces her readiness to death, 
and declares her death brings honor and everlasting 
praise. Since faced by Creon's disagreements, she has 
predicted her death, and even her voluntary moving to 
death is confessed through the Chorus. However, such 
brave reaction towards destiny is seen by no means in 
Creon's personality. In fact, he loses his totality when 
confronted by the results his irresponsible behavior 
has generated. From Hegel's notion, he does not 
deserve to be counted a one-hundred-percent hero 
though acting based on divine orders of Zeus and 
Apollo, supporting gods of the State (Grimall, 1990, p. 
58). 
     Passing approximately two centuries, Jacques 
Lacan, the French psychoanalyst repeats Hegel's 
definition of an ideal hero; nevertheless, he uses his 
own technique in search of the ideal hero. Lacanian 
ideal hero in large part represents the same features 
Hegel brings out when delineating the ideal hero; both 
Lacanian and Hegelian ideal heroes succeed heroically 
to sustain their integrities when they come across to 
the conclusions their performances have given rise to 
(Lemaire, 1994, pp. 61-2). Both heroes act 
consciously, and feel responsible for what they 
embark on doing. 
     There are few people in literature history not 
having been astonished by Antigone’s brilliant 
performance in her tragedy. She knows well her 
actions do not mean anything but certain death; still, 
she peruses to fulfill what she thinks to be true, 
ignoring how others may react to her performance. 
Slavoj Zizek, the renowned Lacanian psychoanalyst, 
uses his mentor assumptions to present the public the 
shining soul that elevates Antigone to the state of an 
ideal hero. Zizek, in his book titled enjoy your 
symptoms, refers to what Lacan learned from Edgar 
Allen Poe’s ‘purloined letter’. He opens his debate by 
announcing that “a letter always arrives at its 
destination (Zizek, 1992, p. 12) .  By this he means 
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that whenever a subject sends a letter, its addressee 
undoubtedly will receive, and answer it. The subject 
by his letter sends a message to his addressee, and it 
influences the receiver greatly enough to cause him to 
react. Zizek also insists that the letter unquestionably 
completes a circle, where the sender and the receiver 
organize its diameter (ibid, p. 12) 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

SUBJECT/SENDER                                                                    ADDRESSEE/ RECEIVER 
 
 
 
 
 
 

                                                                     Lacan’s formula 
 
 

 Such a circle is always guaranteed; the 
communication between the sender and receiver never 
cuts off. As the letter arrives, the receiver gets 
stimulated to answer it. The essence of the letter is 
important, and the sender can easily guess how his 
addressee might react; consequently, he is fully 
prepared for what the receiver will send him. 
However, Jacques Derrida reacts posing some 
coherent questions concerning the certainty of this 
alleged form of communication. He believes that this 
theory is totally illusionary, and it cannot get 
externalized. He asks: “So why does the letter always 
arrive at its destination? Why could it not sometimes, 
at least also fail to reach it? Isn’t it always possible for 
a letter to go astray?”(ibid, p.  13). He truly mentions 
that we should accept the fact that there are many 
potential obstacles that prevent the letter from getting 
its exact address. Derrida‘s skeptical view regarding 
what Lacan assumes about the letter theory originates 
from his views concerning the arbitrary and shakable 
relationships between any signifier with its alleged 
signified. He is sure that the purloined letter theory is 
not an exception; the same chaotic atmosphere that 
dominates the world of the signifiers and the signifieds 
is felt in the assumption Lacan has made. To Derrida, 
the Lacanian letter functions as a signifier that 
wrongfully strives to ascertain a signified as its own 
permanent reference. Derrida believes that such a firm 
relationship is purely illusionary due to the fact that 
“the signified cannot orient or make permanent the 

meaning of the signifier because the relationship 
between the signifier and the signified is both arbitrary 
and conventional”(Bressler, 2007, p. 119). The way 
we incline to perceive the relationship between the 
signifiers and the signifieds cannot be a trustworthy 
touchstone because what we regard as a firm signified 
for a signifier can itself be a signifier for something 
else that might possibly contradict the initial signifier, 
so we should not rely on these infirm and chaotic 
relations (Sedgewick, 2001, p. 175) 
     Despite the coherent objection made by Derrida, 
Lacan persists that his theory can bypass Derrida’s 
assumption because the letter that in Derrida’s words 
acts as a signifier does not have any pre-determined 
addressee or signified. Indeed, the letter does not have 
any clear addressee, and every person who receives it 
is its addressee. He adds that “a letter always arrives at 
its destination since its destination is wherever it 
arrives” (Zizek, 1992, p. 12); consequently everyone 
who intends to read this addressless letter is to be 
regarded as the receiver of that letter. Lacan surely has 
in his mind the German experience of flaschenpost 
where a man entrapped in an uninhabitable and remote 
island puts an SOS message into a bottle, and throws it 
into the ocean. The doomed man has not ascertained 
any person as his message receiver; everyone taking 
the bottle is truly the receiver. Zizek points out the 
significance of the purloined letter lies in the fact that 
the sender of a message knows fully the content of his 
letter; accordingly, he knows well what his receiver 

 MESSAGE 
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might respond when encoding his message. Zizek 
confirms that “the sender always receives from the 
receiver his own message in reverse form, “the 
repressed always returns,” “the frame itself is always 
being framed by part of its content” (ibid, p. 12). The 
message sent causes an answer in the receiver and the 
answer is exactly the externalized meaning of the 
message having been sent; the receiver acts as a mirror 
reflecting the sender’s intention.  
     Such a discovery gives rise to Lacanian definition 
of the beautiful soul. Similar to Hegelian ideal hero, 
those who own beautiful souls take the responsibility 
of the entire consequences of their actions; they 
consciously know what they do, and bravely wait to 
face whatever may follow from their actions. They 
welcome the bad results as warmly as their own great 

achievements. To possess the beautiful soul, the 
subject should not lose his totality when encountered 
with his action reflection; he has no right to say: “but I 
didn’t mean that”. He must be notified that he is 
taking what he has paid for. Lacan defines hero as the 
subject who fully assumes the consequences of his act, 
that is to say, who does not step aside when the arrow 
that he shot makes a full circle and flies back at him. 
Based on the assumptions made, Antigone can show 
herself as a hero equipped with the beautiful soul 
whereas Creon is introduced as an anti-hero who 
disintegrates as confronted with the echoes of his 
decision. 
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 The figures shown above represent that Antigone 
knowingly sends her message to Creon, she is fully 
aware of the outcomes of her performance; 

nevertheless, she never undergoes any hesitation when 
realizing that her behavior has ascertained her death. 
However, the figure focusing on Creon disgraces him 
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as an anti-hero who retreats when he comes across to 
the catastrophic results of his role in the play.  
 
Antigone: You must decide whether you will help me 
or not. 
Ismene: I do not understand you. Help you in what? 
Antigone: I am going to bury him. 
And some lines later Antigone adds that: 
But I will bury him; and if I must die. (Sophocles 27-
55) 
 
     Antigone assuredly proclaims her message of war 
though she knows it can mean death. She sends Creon 
her message and Creon as the receiver answers her 
back by sentencing her to death; her performance 
matches the formula Lacan supposes in dealing with 
the ideal hero. 
 
Antigone: I knew I must die, even without your decree: 
I am only mortal. And if I must die 
Now, before my time to die, 
Surely this is no hardship. (II  63-6). 
 
     Attempting to understand why Creon in Lacanian 
point of view does not deserve appreciation, we put 
him in trail by considering the figure (3) where he 
sends his message to Antigone in order to stimulate 
her to answer him. Unlike Antigone who welcomes all 
the consequences of her actions, Creon gets 
remorseful and surprised when he notices how 
Antigone reacts against his sent messages.  
 
Creon: Polyneices, I say, is to have no burial: no man 
is to touch him or say the least prayer for him; he 
shall lie on the plain, unburied; and the birds and the 
scavenging dogs can do with whatever they like. This 
is my command... (І 35-7)   
 
      Here Creon recites his message one more, and 
Antigone makes herself the addressee of Creon’s 
message. Creon has insulted the realm and laws of the 
dead, and Antigone considers her the vindicator of the 
divine realm of the dead and the family. The message 
sent by Creon has in itself some threats for the very 
domain sustained by Antigone. The message sent can 
be translated into the message of war and death; 
nevertheless, Antigone bravely rushes to receive the 
message. She externalizes what is hidden in Creon’s 
message, and lends herself warmly to the jaws of her 
death. What makes the profound differences between 
Antigone and Creon is matter of the beautiful soul, 
which Creon lacks. Such a failure to possess the 
beautiful soul causes Creon to become massively 
fragile when encountered with the subsequences of his 
deeds.  
                                          

Choragus: Go quickly: Free Antigone from her vault 
And build a tomb for the body Polyneices 
Creon: You would have me to do this? 
Choragus: Creon, yes! 
And it must be done at once: God moves  
Swiftly to cancel the folly of stubborn men 
Creon: It is hard to deny the heart! But I   
Will do it: I will not fight with destiny 
Choragus: You must go yourself. You cannot leave 
It to Others. 
Creon: I will go. 
-Bring axes, servants: 
Come on with me to the tomb. I bring her, I 
Will set her free. (V 96-106). 
 
     Realizing the certainty of Teiresias’s prediction, 
Creon changes his mind, and strives to survive 
Antigone from death. Such a retreat form the 
inflexible initial position descends Creon to an anti-
hero who unwarrantedly tries to propagate him a real 
hero: a defender of divine laws. Unlike Hegel, Lacan 
shows no devotion to Creon: indeed, he believes it is 
unquestionably wrong if, like Hegel, we name Creon a 
hero who sustains divine laws. To him, the ethical 
equation delineated by Hegel in his philosophical 
notion concerning the puzzlement between two 
equally righteous powers, does not emerge convincing 
and defensible.  Lacan insists that we not bother 
ourselves in recognizing the right from the wrong 
when asked about what passes between Antigone and 
Creon. The results are clear and unwavering: Antigone 
is double victimized; first her defense of divine laws is 
humiliated by an anti-hero incarnated in Creon, and 
second, she is put unjustly in the scale where her 
rightness is to be deduced when compared to Creon’s. 
Lacan does not feel uncertain when he announces that 
“the behavior of Creon is marked by hamartia: he 
makes a mistake in judgment. Still more, he commits 
stupidity; Creon is an anti-hero, a secondary hero who 
wrongfully has been favored so far.(Harasym, 1998, p. 
111). Indeed, Creon middles in the affairs which are at 
the hands of the gods of the nether world.  
     Despite the dissention that Hegel and Lacan have in 
their debates on Creon, both glorify the shining beauty 
that elevates Antigone to a real hero. They use their 
systematic findings for shading light on the puzzles 
exposed to the heroes, and monitoring the paths the 
heroes choose to win their fame and reputation. 
Neither Hegel nor Lacan approves the dramatic 
characters who escape the consequences of their 
deeds. In fact, Antigone’s brilliant performance paves 
the way for quenching the thirst of those who eagerly 
seek for real heroes. The realm of psychoanalysis in 
parallel with philosophy reveal how real heroes make 
their way amid the gloomy milieu they are involved. 
They relay on the talent of their reasoning to discover 
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what is true , what is the real essence of humanity, and 
the spring the causes them to flourish throughout 
history. Passing excellently the standards designed by 
Lacan and Hegel, Antigone amounts to the position 
which serves as a scale for weighing the honesty of 
every body claiming to have valor and heroism.      
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Abstract: This study assessed the health status and welfare of rural households in Ondo East and Ondo West Local 
Government Areas of Ondo State. The data were obtained through the use of structured questionnaires that were 
administered to farmers in two randomly selected Local Government Areas (LGAs) of the study area. Simple 
descriptive and regression methods were used to analyze the data. The common self reported types of sickness were 
tuberculosis (17.3%), whitlow (17.3%), guinea worm (5.5%), malaria (40.0%), pneumonia (2.7%), cholera (2.7%), 
diabetes (2.7%) and hookworm (1.8%). The study also revealed that, cost of treatment, cost of hired land and days 
of incapacitation have negative relationship with per capita income, while the imputed cost of family labour, cost of 
other inputs (such as fertilizer and seeds), family size and land area have positive relationship. The study 
recommended the need to raise national awareness of the incidence of diseases and their implication through 
information, health care facilities, encouraging government rural partnership, micro entrepreneurship and institution 
and industrial development. 
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Introduction 

Poverty refers to a situation where an 
individual or a group of individuals fails to attain a 
minimum level of welfare that is generally 
considered essential by the standard of a society 
(Aluko, 1975, Ajakaiye and Adeyeye, 2001). In many 
developing countries, poverty is concentrated among 
people with certain characteristics like low education, 
poor condition of health, unstable 
employment/unemployment, low status job, low and 
unstable income, poor housing condition, large 
families, absence of savings, constant struggle for 
survival and absence of material 
possession/investment (Sen, 1992). Past research 
efforts have closely addressed many of these key 
policy aspects, but in some African countries, just 
very little is known about the linkage between 
households’ economic status and health status of the 
people. However, widespread poverty and emergence 
of many infectious diseases in Africa presuppose that 
research into the linkage between households’ 
welfare and ill-health will be of tremendous 
assistance to policy makers in their efforts to improve 
people’s standard of living. 

Several approaches have been used to 
conceptualize households’ welfare like the 
households’ income, basic needs (which go beyond 
income to focus on deprivation of requirements for 
meeting basic human needs) and human capacity 
(which places some emphasis on the ability of people 
to enjoy long/healthy lives, to be literate and to 
participate freely in social/development activities in 

their society). Also, economic analyses of health 
issues and well-being have focused on health status 
and health expenditures as inputs or means for 
achieving economic growth through its productivity 
effects (Lawson, 2004). This perspective presupposes 
that a healthy population is an indispensable engine 
for economic growth and development.  

The classical economists’ view of the 
relationship between health and economic 
development states that wealth leads to health with 
improving health as an output of the growth process. 
Therefore, considering the interconnected nature of 
health and welfare, incapacitation through sickness is 
likely to have an impact on the capacity of 
households to escape poverty (Wagstaff, 2002). 
Similarly, ill-health has other implications such as 
damaging traditional social support networks and 
increasing health care costs, all of which make 
breaking out of the cycle of poverty more difficult 
(Lawson, 2004). Kyegombe (2003) identified five 
main dimensions through which aspects of health/ill-
health interact with other components of poverty. 
These are income poverty nutrition and health which 
makes the poor not to be on good nutrition; shelter 
and health which implies that the poor cannot afford 
good shelter; work environment and health implying 
that the poor cannot afford to work in good 
environment; income poverty and health care cost 
showing that the poor cannot afford to give himself 
good health treatment and ill health and erosive 
livelihood strategies implying that ill health can lead 
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to depletion of human assets by withdrawal of  
children from schools.  
  World Health Organization (WHO) noted 
that the 1.2 billion people in the world that were  
living in absolute poverty are those with high 
vulnerability to infectious diseases such as malaria, 
tuberculosis (TB) and HIV/AIDS (Tolhurst and 
Theobald, 2003). Essentially, the Millennium 
Development Goals (MDGs) relating to poverty 
reduction and health improvement are closely linked. 
This is because many aspects of poverty have a 
negative impact on health and on access to effective 
health services (DfID, 2003). Specificallyit had also 
been submitted that while the economic burdens of 
infectious diseases like HIV/AIDS, malaria and TB 
are enormous, malaria alone slows the growth rate of 
African economy by 1.3 percent. 

WHO and the United Nations (UN) have 
also reported that despite a tremendous growth in 
World’s economic activities due to the penetration of 
transnational corporations and computerization, the 
world’s poor have not so much benefited (Kent, 
1998). It had been argued that the horrific disease 
burden of the poorest countries is a fundamental 
barrier to economic improvements of the world’s 
poorest people. Consequently, although health is a 
valid end in itself, the main reason for seeking to 
improve the health of poor people is as an investment 
to facilitate household welfare. Therefore, World 
Health Organization (WHO) advocates a broad 
response to poverty and health that includes focus on 
specific diseases, efforts to promote pro-poor health 
systems and measures that address broader 
determinants of health initiatives, which promotes 
cross-sectoral actions in education and social 
protection, among others.  

The objective of this study is to analyze the 
effect of inability to attend to normal activities due to 
ill-health on the welfare level of rural households in 
Nigeria. The research hypothesis (null) states that 
there is no significant relationship between the 
number of days farmers could not work due to ill-
health and households’ per capita income. In the 
remaining parts of the paper, materials and methods 
of analysis, results and discussions and conclusions 
are presented in that order. 
Materials and Methods 
The study area 

The study was carried out in Ondo State, 
which was created on February 3, 1976. It has a total 
land area of 13,595.00sq/km with an estimated 
population of 3,460,877 people in 2006 (NBS, 2009). 
Ondo State lies between Longitude 40 30’ and 60 East 
of the Greenwich meridian 50 45’ and 80 15’ North of 
Equator. This means that the State lies entirely in the 
tropics. It is bounded in the North by Ekiti/Kogi 

states, in the East by Edo state; in the West by Oyo 
and Ogun States; and in the South by the Atlantic 
Ocean. Ondo State has 18 local government areas. 
The climate is tropical with two distinct seasons; the 
rainy season and the dry season. The temperature 
throughout the year ranges from 210C to 310C while 
humidity is relatively high. The annual rainfall varies 
from 2,000 mm in the southern parts to 1,150 mm in 
the northern parts. 
Sampling Methods 

The research employed multi-stage random 
sampling technique. At the first stage, Ondo zone 
was randomly selected from the Agricultural 
Development Project (ADP) zones in the State. At 
the second stage, we randomly selected 2 Local 
Government Areas (LGAs) from Ondo zone. The 2 
LGAs were Ondo East and Ondo West.  The third 
stage involved division of the LGAs into their 
political wards. It was found that Ondo West has 12 
wards and Ondo East has 10. In absence of household 
listing, we proceeded to select a total of 5 households 
from each of the wards. Therefore 60 households 
were sampled from Ondo West while 50 were 
interviewed from Ondo East.  
Multiple Regression Analysis 

Following Morduch and Sicular (2002), 
households’ welfare can be assessed using the human 
capital theory, with the index of welfare being the per 
capita income. In this study, some functional 
specifications of equation 1 were estimated in order 
to determine the one that best fits the data. The 
implicit form of the estimated model is presented as: 
Yi = f(X1, X2, X3, X4, X5, X6, ei)     1 
Where Yi is the per capita income, X1 is cost of 
treatment (N), X2 is cost of family labour (N), X3 is 
cost of hired labour (N), X4 is cost of other inputs 
(N),   
X5 is number of days of incapacitation, X6 is land 
area and ei is the error term. 
Results and Discussions 
Rural households’ socio-economic characteristics 

Table 1 shows that about 75% of the 
respondents were male. Out of the respondents, 
94.5% were married, 4.5% were divorced and 0.9% 
was single. Also, while only 1.8% of the respondents 
were between 21 and 28 years of age, those between 
41 and 50 years constituted 44.5%. The minimum 
age was 30 years, while the maximum was 78 years. 
Average age was 49.51 years with coefficient of 
variation of 481.09 percent. The data also revealed 
that 6.4% of the farmers had no formal education, 
57.3% had primary education, 30% had secondary 
education while only 6.3% had tertiary education. 
This implies that there is generally low level of 
education among the farmers.  
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Table 1: Frequency distribution of some socio-
economic characteristics  
Socio-economic 
characteristics 

Frequency Percent 

Age (Year)   
21 – 30  2 1.8 
31 – 40  20 18.2 
41 – 50 49 44.5 
51 – 60 23 20.9 
61 – 70 13 11.8 
≥ 70 3 2.7 
Sex   
Male 82 74.5 
Female 28 25.5 
Marital status   
Single 1 0.9 
Married 104 94.5 
Divorced 5 4.5 
Educational status   
No education 7 6.4 
Nursery 1 0.9 
Primary 62 56.4 
Secondary 33 30.0 
Tertiary 7 6.3 
Primary Occupation   
Farming 101 91.8 
Professional 9 8.2 
Cooperative membership   
Cooperative membership 42 38.2 
Non membership 68 61.8 
Household size   
1 – 3 4 3.6 
4 – 5 34 30.9 
6 – 7 32 29.1 
8 – 9 19 17.3 
≥10 21 19.1 
 
 Also, 91.8% of the respondents interviewed 
had farming as their primary occupation, while 8.2% 
had other professions like tailoring, carpentry, brick-
laying as their primary occupation but were also into 
farming as a secondary occupation. Many of the 
respondents (61.8%) did not belong to any 
cooperative society. The reason adduced for this 
included lack of full information about activities of 
cooperative societies and their non-willingness to 
take any unnecessary risk. Only 3.6% of the 
respondents had household size below 4 members. 
Average household size is 8.62 with standard 
deviation of 6.53. It implies that majority of the 
respondent raise large family size. This is because 
farmers often raise a team of family labour required 
to assist on their farms.  
 
 

Health problems reported by the farmers 
Table 2 shows the type of illness that 

farmers considered to be most prominent in their 
households. It showed that majority had malaria 
(40%). This is due to the dirty environment which 
serves as breeding space for mosquitoes. Also about 
17.3% indicated tuberculosis as a common illness 
while another 17.3% had whitlow. These two 
sicknesses are as a result of the nature of their job 
[farming]. About 12.7% had cholera which is as a 
result of drinking unclean water and eating unclean 
food. Tuberculosis results when the farmers inhale 
dust in the course of performing their farming 
activities. Whitlow also results from infected hand 
injuries  
 
Table 2: Most common types of sickness among rural 
households in Ondo State 
Types of Sickness Frequency Percent 
Tuberculosis 19 17.3 
Whitlow 19 17.3 
Guinea worm 6 5.5 
Malaria 40 40.0 
Pneumonia 3 2.7 
Cholera 14 12.7 
Diabetes 3 2.7 
Hookworm 2 1.8 
Total 110 100 
 
Factors explaining households’ welfare (per capita 
income) 

Table 3 shows the coefficients of the 
estimated parameters in the regression equations. 
What we first did was to select the best functional 
form using the criteria of significance of the 
estimated parameters and coefficients of 
determination. At 5% level of significance, only days 
of incapacitation is significant in the linear functional 
form. Under the semi logarithm model, only the cost 
of family labour is significant at 5% level of 
significance. Under the double logarithm, five of the 
six variables are significant. Precisely, cost of family 
labour, cost of hired labour, cost of other inputs, days 
of incapacitation and land area are significant at least 
at 5% level of significance. With the exponential 
functional form, only two variables; cost of family 
labour and cost of hired labour are significant at 5% 
level of significance. Comparing the adjusted R 
square values of the four functions, the double 
logarithm has the highest value of 69.63% while the 
linear function has 58%, semi logarithm has 62% and 
the exponential has 13%. Considering the above 
statistics, we can rightly say that the double logarithm 
produced the best fit for the data and should be used 
for results interpretations. 
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Although statistically insignificant at 5 
percent level of significance, the estimated 
parameters for the cost of treatment variable has 
negative coefficient. This implies that the cost 
incurred for treatment during sickness reduces the 
farmers’ per capita income. This is because such 
income would have been invested for further 
production, instead of using it to settle hospital bills 
or for drugs during illness. The parameter of the cost 
of hired labour variable is statistically significant at 1 
percent level and negatively signed. This implies that 
as the cost of hired labour increases, the per capita 
income of the farm households significantly reduces. 
This is due to the fact that the farmers, during illness 
will not want the work at the farm to stop and so will 
hire labourers to work for them. Cost incurred on 
these expenses significantly reduces the per capita 
income.  

Family labour is positively signed and 
statistical significantly influence per capita income. 
This implies that as more members of the family 
participate in working on the family farm, the per 
capita income of the household will significantly 
increase. Cost of other inputs also has a positive 
coefficient and this implies that an increase in the use 

of other inputs like fertilizers, chemical, seeds etc 
will lead to an increase in yield and this will lead to 
increase in households’ per capita income. It can also 
be observed from the table that parameter for the 
days of incapacitation variable is negatively signed 
and it is statistically significant at 1 percent level. 
This implies that the research hypothesis has to be 
rejected. Therefore, as the number of days that 
farmers could not attend to normal farm activities 
increases, the per capita income significantly 
decreases. This can be explained from the viewpoint 
of scarcity of hired labour and timeliness of 
agricultural activities. When the farmer is not able to 
attend to normal farm activities, several forms of 
wastages reduce farm and non-farm incomes. Also, 
the parameter estimated for the land area variable is 
positively signed and statistically significant. This 
implies that as the land area increases, the per capita 
income of the farm household increases. This is a 
reflection of the relatively fertile status of the 
agricultural land in the study area. This may not be 
the case in a situation where the larger portion of the 
farm lands had been degraded. 
 

 
 
Table 3: Determinants of per capita income 
Function Constant Cost of treatment Cost of family 

labour 
Cost of hired 

labour 

Cost of other 
inputs 

Days of 
incapacitation 

Land area Adjusted 
R square 

Linear 57677.27 
(65300.08) 

13.11481 
(8.003329)*** 

25.45517 
(22.10378) 

19.13440 
(13.13734) 

-0.326139 
(1.654710)*** 

1181.604 
(559.8646)** 

3043.351 
(9723.547) 

0.5585 

Semi-
logarithm 

-39040.88 
(269711.3) 

14720.08 
(29441.57) 

8718.557 
(4354.174)** 

2435.217 
(8295.520) 

10723.50 
(15304.13) 

-1924.787 
(969.8000)*** 

-15881.50 
(42582.25) 

0.6054 

Double 
logarithm 

5.031564 
(1.195906) 

-0.033309 
(0.125034) 

0.104280 
(0.036576)* 

-0.078763 
(0.036098)** 

0.558938 
(0.077011)* 

-0.042956 
(0.012292)* 

0.253095 
(0.084871)* 

0.6966 

Exponential 10.35528 
(0.355318) 

5.50E -05 
(4.36E -05) 

0.000255 
(0.000121)** 

0.000164 
(7.25E -05)** 

1.06E -05 
(9.07E -06) 

0.004555 
(0.003213) 

0.077163 
(0.052910) 

0.2691 

Standard errors are in the brackets, *  =    1% level of significance, **  =    5% level of significance and *** =   10% 
level of significance 
 
 
Conclusion and recommendation 

This study revealed the health status of 
households in rural areas of Ondo state. The different 
types of diseases that are prevalent in the area were 
also identified and the nature of treatment adopted by 
the people was assessed. The number of days of 
incapacitation due to illness was also observed in the 
course of the study. The welfare of the households in 
the study area was assessed. Having established the 
important linkage between health status of rural 
farmers and their welfare status, some 
recommendation can be derived from the results. In a 
bid to combat health risk of rural households, national 
awareness of incidence of diseases and the impact on 
their income should be raised in rural areas through 
information dissemination, informal education and 
effective communication.  This may be an important 

factor given the low level of education of the 
respondents. Government should also ensure prompt 
and adequate provision of health facilities that is 
affordable to the rural dwellers. The health centre 
available in most of the rural areas is too far from 
them that they sometimes prefer to adopt self 
medication or native treatment. Most of the times, 
drugs are not available in the primary health centre 
and those that are available are not affordable. Access 
to inputs like chemicals, seeds and fertilizers should 
be enhanced because this is important for increasing 
farmers’ income and their welfare. These inputs 
should be made available through subsidy channeled 
through the farmers’ cooperative societies.  
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Abstract: In recent years, Internet Banking (IB) applications are gaining popularity among retail banking 
customers. The long term success of these applications is however influenced by customer loyalty because it affects 
customers' perceptions about banks' innovative ability and customer caring intentions. This study has been 
developed for a proposed model of e-loyalty measurement for IB in Tejarat bank of Iran. For this purpose, after the 
comparative studies, both e-satisfaction and e-trust were identified as customer eloyalty measurement model 
dimensions. This research is an applied field study and the method employed is descriptive and quantitative. The 
research sample is composed of 218 internet customers of Iranian Tejarat banks. The required data is gathered 
through stratified random sampling method using a researcher-made questionnaire with a 0.9406 Cronbach alpha 
coefficient. Also for the effectiveness of each model dimensions, it was used linear regression. The results 
introduced both major dimensions satisfaction with coefficient of 0.262 in both indicators of website design and 
customer service, and e-trust with coefficient of 0.591 in both indicators of fulfillment/ reliability and 
security/privacy. Finally, with emphasis on the effectiveness of these two dimensions were proposed approaches to 
improve the E-loyalty.  
[Rahimi M, Ganji B M, Mirzaalian F. A Proposed Model of Customer E-loyalty Measurement in Internet 
Banking. Life Sci J 2012;9(4):2457-2462]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 363 
 
Keywords: E-loyalty; E-satisfaction; E-trust; Internet Banking 
 
1. Introduction 

The evolutionary nature of Information 
technology and the vast application of internet in the 
last decade, has given a face lift to the banking 
industry in financial service distribution management 
(Maenpaa et al., 2008). One crucial instrument for 
developing E-commerce is the existence of E-
Banking systems which can facilitate E-Commerce 
activities along with the world’s fiscal and monetary 
systems (Durkin et al., 2008). E-banking includes 
conventional banking using the internet as a tool for 
giving bank services such as money transfer, bill 
payment as well as other new services like E-
Payment. In today’s highly competitive financial 
services market, it is essential that banks continue to 
develop their internet banking capabilities by 
identifying strategies to increase adoption, access, 
and usage of this low-cost channel (Yousafzai & 
Yani-de-Soriano, 2011). Most of the banks these days 
don’t need more branches they can serve thousands 
of customers around the world through the internet. 
In order to attract customers and their satisfaction in 
this method, banks need to provide information 
security n their internet services. E-Banking supports 
E-Commerce applications such as immediate 
transactions and stock market activities through the 
internet (Lee, 2009) and plays an important role in 
electronic payments (Durkin et al., 2008). Moreover 
it increases customers’ loyalty and satisfaction and 

lowers both customers and banks costs by providing 
adequate information. 

Besides all opportunities internet has 
provided, it also introduced new challenges in the 
field of competition to the banks and financial 
institutions all around the world. The internet 
banking services is seen as a high-risk service that 
contains several uncontrollable elements, any of 
which could lead to money and/or privacy loss (Lifen 
Zhao, 2010). E-Banking needs to deal with lots of 
problems. Some of them are the lack of technical 
infrastructure, culture and training, legal and judicial 
challenges in E-Banking, Lack of E-Customers 
loyalty, limited bank services, international sanctions, 
Managerial complications, lack of insurance for 
electronic payments and security issue (Abtahi and 
MeraatNia, 2008). 

One important issue in E-Banking and E-
Commerce is to maintaininternet customers by 
increasing their E-Loyalty. Customers’ loyalty is 
their powerful interest to the organization and 
directly affects the organization’s profitability. 
Numerous studies have been done on customers’ 
loyalty but most of them are concentrated on 
conventional banking. E-Loyalty however is an 
effective, key factor in E-banking success. Since the 
products offered to the customers of a bank are more 
or less standardized in nature, banks are feeling an 
increasing need to differentiate themselves from the 
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competitors on other criteria that can influence 
customer satisfaction and loyalty (Ganguli and Roy, 
2011). “Floh, and Treiblmaier (2006) found that 
website quality and service quality of internet banks 
would have an effect on trust and satisfaction, which, 
in turn, influence customer loyalty. E-Loyalty can 
help customer maintenance as well as reducing the 
costs of attracting new customers and consequently 
help electronic companies and organizations’ 
profitability”. Therefore the lack of E-Loyalty is 
introduced as one of the important challenges in E-
banking. A review on the literature can help us to 
recognize different dimensions of E- Loyalty. 

“De Oliveira (2007) emphasized on the 
relationship between the quality of services and E-
Loyalty in his study and introduced accessibility, user 
friendliness, privacy and security, Graphical 
interface, accountability and adequate responsiveness 
as effective factors in E-Loyaltyc. “Anderson and 
Srinivasan (2003) indicate that although E-
Satisfaction has an impact on E-loyalty, this 
relationship is moderated by (a) consumers' 
individual level factors and (b) firms' business level 
factors”. Among consumer level factors, convenience 
motivation and purchase size were found to 
accentuate the impact of E-Satisfaction on E-loyalty. 
With respect to business level factors, both trust and 
perceived value, as developed by the company, 
significantly accentuate the impact of E-satisfaction 
on E-loyalty. “Xue, and Liang (2005) suggested 
service quality, trust, switching cost and staff loyalty 
as the customers’E-Loyalty determining factors”. 
“Clark (2007) has introduced core offering, 
demographics, the marketplace, share of wallet, 
elasticity level and satisfaction as the six major 
factors that play key roles in influencing the loyalty 
and the commitment of customers”. According to 
“Devaraj et al. (2003) information content, 
transaction security, responsiveness, customer data 
recovery, visual attractions, download time, return 
process speed, ease of navigation, payment options 
and reputation are the factors which can affect E-
loyalty and a business site’s success”. 

In this study we have used the website 
design and customer service as the indicators of E-
Satisfaction and fulfillment/ reliability and 
security/privacy as the indicators of E-Trust to 
measure customer E-loyalty for Tejarat bank of Iran. 
For this purpose after introducing E-Satisfaction and 
E-Trust and their effective indicators conceptual 
framework of the study is explained. Then we go 
through the research method including data gathering 
method and statistical tests. After that data analysis is 
done using our model and Finally we go through the 
concluding remarks. 
2. Material and Methods  

2.1 E-loyalty 
According to “Oliver (1999) customers 

exhibit loyalty toward a brand or product when they 
insist on buying them despite other companies’ 
products”. So, E-loyalty is customers tendency to 
visit a certain business site due to the positive 
experiences they have had or their future expectations 
(Anderson and Srinivasan, 2003). When business 
competitions in electronic world started by just a few 
mouse clicks and customers became able to compare 
all the available options,E-Loyalty has become a 
concern for companies (Javad, 2009). E-Loyalty has 
been measured through various dimensions in 
different studies. In the present study E-Satisfaction 
and E-Trust are introduced as two effective 
dimensions of E-Loyalty. 
2.2 E-Satisfaction 

E-Satisfaction is defined as the customer’s 
pleasant sense due to his/her positive experience with 
an electronic business organization. Different studies 
have shown that customers may need more 
satisfaction and can easily move toward more 
convenient financial institutions despite their positive 
experience with the current bank or financial 
institutions. Therefore, E-Satisfaction can influence 
E-Loyalty in electronic business; E-Satisfaction in 
turn is influenced by website design and customer 
service (Kim, 2005). 

Based on an in-depth review of relevant 
literature, we can say first that satisfaction in terms of 
previous interactions is considered a key antecedent 
of customer loyalty about an online financial services 
provider (Casaló et al., 2008).  

Website design refers to all interactive 
components of the website with the customer such as 
user navigation, providing adequate information and 
customer order processes. Information content, 
information nature and the type of graphic are the 
other components of this indicator which can 
positively affect E-Satisfaction (Kim, 2005). Web 
site design quality showed positive direct effects on 
pleasure, arousal, and perceived information quality 
and on satisfaction (Young and Hyunjoo, 2012). 
Furthermore measuring internet banking service’ user 
satisfaction through Technology Acceptance Model 
(TAM) shows that factors like website user 
friendliness, ease of access, andadequate information 
can also influence E-Satisfaction (Pikkarainen et al., 
2004). 

Customer service refers to responding to 
customers in the minimum time possible. A survey 
including 100 American retailers’ websites shows 
that lack of immediate response specifically for e-
mails is a prevalent phenomenon amongst online 
product sellers (Kim, 2005). Overall customer service 
satisfaction and technical customer service 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2459 

satisfaction dimensions fully mediated the 
relationships between customer service skills and 
customer loyalty (Amjad et al., 2011). So customer 
service is an effective indicator on E-Satisfaction. 
2.3 E-Trust 

E-Trust is defined as the degree of customer 
security in online transactions (Ribbink et al., 2004). 
According to “Byoungho et al. (2008) E-Trust is the 
customers’belief in an organization’s word which can 
assure them (i.e. credibility) that the organization 
would not misuse customers’ vulnerable situation”. 
Doing business through the internet always involves 
risk, the most important cause of which is the lack of 
trust between the organization and the customer.  

This happens because they are not 
physically present at marketplace. In every mutual 
relationship trust is the first things’ first. As matter of 
fact, if an organization wants to succeed in providing 
electronic services, it needs to build trust in its 
relationship with customers in the first place. The 
lack of trust can be overcome with a better 
understanding of factors that can boost customers’ 
trust for e-banking (Yap et al., 2010). E-Trust itself is 
affected by the two indicators: fulfillment/ reliability 
and security/ privacy (Kim, 2005). 

Fulfillment/ reliability is defined as 
receiving appropriate service in a specific time period 
and providing accurate information for inside website 
services in a way that fulfills customers’ expectations 
(Wolfingbarger and Gilly, 2003). One important 
thing which can result in E-trust is 
fulfillment/reliability that is receiving the right 
service at right time (Gummerus et al., 2008). Then 
different studies imply that fulfillment/reliability can 
influence E-Trust for an online retailer. 

Security/privacy refers to website security in 
its interactions with customers, credit card payments 
and encrypting shared data. Guarantying 
privacy/security plays a crucial role in building E-
Trust, since it can reduce customers’ concern about 
any kind of personal information abuse. Therefor if a 
degree of security is guaranteed and it can meet 
customers’ expectations, the customer would share a 
part of his/her personal information. There is growing 
concern regarding security issues and the use of 
information given online in terms of the privacy of 
personal information and the unintended uses of it 
(Roca et al., 2009). 

Regarding dimensions and indicators 
mentioned above, our conceptual model is presented 
in figure 1. 

Table 1. The results of KMO and Bartlet Test   

KMO 
Significance 

level (Bartlet) 
Chi-

squarestatistic 
Error 

0.896 0.000 3027.475 0.05 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Conceptual Model 
 
2.4 Research Method 

This research is an applied field study and 
the method employed is descriptive and quantitative. 
Our statistical society includes all internet bank 
service customers of Iranian Tejarat Bank in the year 
2011.The research sample is composed of 218 
internet customers of the bank. The required data is 
gathered through stratified random sampling method 
using a researcher-made questionnaire with five 
demographic (gender, marital status, age, education 
and monthly income) and 25 specialized questions. 
Bank’s internet customers’ point of view about the 
factors which can influence E-Loyalty is gathered 
according to Likert scale using the bank’s website 
and customer e-mails. 

In order to check the questionnaire validity, 
besides setting the questions according to the 
theoretical basis we took advantage of the opinions of 
the supervisor, the advisor and the experts in research 
and planning office of Tehran Tejarat bank. 
Moreover, the appropriate sample size, the required 
number of questions and correlation among them is 
checked using factor analysis and Kaiser-Meyer-
Olkin (KMO) and Bartlet Tests. Table 1 contains the 
results. 

As we can see KMO is greater than 0.05 
which shows that the sample size is appropriate. The 
significance level of Bartlet test is equal to 0.000 
which is smaller than 0.05 and approves the 
correlation among the variables and the factor 
analysis. 

The questionnaire’s reliability is checked 
using Chronbach’s alpha. The results are represented 
in table 2. 

Table 2. Reliability Coefficients 
 Dimension Chronbach’s alpha 
1 E-Satisfaction 0.896 
2 E-Trust 0.972 

All the questions 0.9406 
 

Website 
Design 

Customer 
Service 

E-
Satisfaction 

Fulfillment/ 
Reliability 

Security/ 
Privacy 

E-Trust 

E-
Loyalty 
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As the table shows Chronbach’s alpha is 
greater than 0.7 which means that the questionnaire is 
reliable enough. 
2.5 Data Analysis 

In the present study data analysis is done 
using both descriptive and inferentialstatistics. First 
general characteristics of the subjects (gender, marital 
status, age, education and monthly income) are 
represented through descriptive statistics and 
frequencies. The distribution of our sample regarding 
demographic variables is illustrated in table 3. 

 
Table 3. Sample Distribution Regarding 

Demographic Variables 
Demographic 

Variable 
Stratum Frequency Percentage 

Gender 
Male 

Female 
131 
69 

65 
35 

Marital 
Status 

Single 
Married 

109 
91 

54.5 
45.5 

Age 

21-25 
26-30 
31-35 
36-40 
41-50 

56 
103 
19 
12 
10 

28 
51.5 
9.5 
6 
5 

Education 

Diploma 
Post Diploma 

Bachelor’s 
Master’s 
Doctoral 

14 
18 
65 
99 
4 

7 
9 

32.5 
49.5 

2 

Monthly 
Salary 

<100 
100-300 
300-500 
500-700 

700-1000 
>1000 

21 
10 
68 
44 
32 
25 

10.5 
5 
34 
22 
16 

12.5 

 
As we can see in table 4, for the gender 

variable the highest percentage belongs to men with 
65 per cent, for marital status the highest percentage 
belongs to singles with 54.5 percent, for the age 
variable the highest percentage belongs to 26-30 year 
olds with 51.5 per cent, for education the highest 
percentage belongs to MA degree graduates with 
49.5 per cent, and finally for the monthly income the 
highest percentage belongs to the people whose 
income was between 300 to 500 thousand Toomans, 
with 34 per cent. 

In order to test our hypotheses Pearson 
correlation test and to check the relation between 
dimensions and indicators linear regression is used. 
The multiple linear regressions’ validity is approved 
using different tests like Anova test (for linearity), 
Durbin-Watson test (for auto correlation of error 
terms), Kolmogorov-Smirnov test (for error terms’ 
normality) and finally Collinearity test. Then the 
regression equation is extracted from non-standard 
coefficients. We can use this equation in order to 

forecast the dependent variable regarding explanatory 
variables. Finally according to standard variables the 
degree of each variable’s effectiveness is determined. 
Table 4 represents the relationship among 
dimensions, indicators and E-Loyalty. 
 

Table 4. Spearman Correlation Test results for the 
hypotheses 

Hypotheses coefficient Error Result 

1. E-Satisfaction has 
direct positive effect on 

E-Loyalty. 
0.605 0.05 

Relationship 
exists 

2. E-Trust has direct 
significant effect on E-

Loyalty. 
0.680 0.05 

Relationship 
exists 

3. The website 
design has positive 

significant effect on E-
Satisfaction 

0.443 0.05 
Relationship 

exists 

4. Customer service 
has positive significant 
effect on E-Satisfaction. 

0.456 0.05 
Relationship 

exists 

5. 
Fulfillment/Reliability 
has positive significant 

effect on E-Trust. 

0.554 0.05 
Relationship 

exists 

6.Security/Privacy 
has positive significant 

effect on E-Trust. 
0.566 0.05 

Relationship 
exists 

 
The results show that a significant 

relationship exists among explanatory and dependent 
variables. 

Table 5 represents the degree to which each 
dimension and its indicators affect E-Loyalty. 
 

Table 4. Regression results 

Hypotheses 
t-

Statistics 

The degree 
of 

effectiveness 
Result 

1. E-Satisfaction 
has direct positive 

effect on E-Loyalty. 

4.53
7  

26.2%  
Hypoth

esis 
confirmed  

2. E-Trust has 
direct significant 

effect on E-Loyalty. 

10.2
6  

59.1%  
Hypoth

esis 
confirmed  

3. The website 
design has positive 
significant effect on 

E-Satisfaction 

6.89
4  

41.2%  
Hypoth

esis 
confirmed  

4. Customer 
service has positive 
significant effect on 

E-Satisfaction. 

6.04
3  

36.1%  
Hypoth

esis 
confirmed  

5. 
Fulfillment/Reliability 

has positive 
significant effect on 

E-Trust. 

8.45
5  

44.5%  
Hypoth

esis 
confirmed  

6. 
Security/Privacy has 
positive significant 
effect on E-Trust. 

8.47
5  

44.6%  
Hypoth

esis 
confirmed  

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2461 

As the table shows, all hypotheses are 
confirmed. Both E-Satisfaction and E-Trust have 
positive direct effect on E-Loyalty. In addition E-
Trust with 0.591 coefficient and its indicator 
privacy/security with 0.446 coefficient have the most 
powerful effects on E-Loyalty. 
3. Results 

The appearance of electronic trade and 
market introduced new concepts like E-Satisfaction, 
E-Trust and E-Loyalty. E-Loyalty is a key element in 
internet banking success. In the virtual world banks 
need to be armed with the knowledge and new 
solutions to increase their customers’ satisfaction, 
trust, security and therefore E-Loyalty. So, both the 
banks and the society can take advantage of 
recognizing the effective factors on E-Loyalty,while 
the lack of knowledge about these factors can bring 
about big challenges in the banks’ way to success. 
The results of testing hypotheses indicate that E-
Satisfaction and E-Trust both have positive 
significant effect on E-Loyalty. 

Regarding that the website design is an 
effective factor on customers’ E-Satisfaction, the 
system interface can be designed in a way that it can 
reduce the search costs for the customers and the time 
needed for processing information in order to 
increase this indicator’s effect. This indacator is 
aligned with website design quality in Young & 
Hyunjoo’s study (2012) and with Critical Success 
Factors (CSF) in Devaraj et al. study (2003). 
Customers may be dissatisfied with a company’s 
service, before the organization or institute provides 
online services. In these cases it would be hard for 
the company to bring the customers back after 
providing the service. This finding is aligned with the 
customer service in Amjad et al. study (2011). Our 
results suggest that fulfillment/reliability is a key 
factor in building and retaining E-Trust. In other 
words, an customers must believe, the service they 
receive from an electronic organization would not 
waste their time and money. This indicator in the 
present study is aligned with reliability and 
accountability in the studies of De Oliveira (2007). 
Being sure about your privacy and security is another 
important determinant of E-Trust. The effect of this 
indicator on E-Trust can be empowered by reducing 
customers’ concern about the exposure of his private 
information. This indicator is aligned with security in 
the studies of Roca et al. (2009) and De Oliveira 
(2007). The degree to which each dimension and its 
indicators can affet E-Loyalty is illustrated in figure2. 
4. Discussions  

The results of the present study suggest 
many implications for the managers of different 
industries, business website designers and internet 
bankers. Regarding that more than 90 per cent of the 

customers have academic education, more than 50 
percent of them earn more than 5 and 10 million 
Rials, and the highest frequency belongs to 20-35 
year olds, the banks need to focus on these groups. 
So, they have to have adequate plans to attract and 
retain them, provide them with up to date services, 
and use appropriate promotional and encouraging 
plans (such as free internet subscription) to improve 
E-Loyalty. 

 
Figure 2. The effect of explanatory variables on the 

dependent variable 
 

Regarding our variables and 
hypotheses,promoting the electronic service culture, 
providing useful information and preparing 
informative advertisement about the issue, taking 
user friendliness into accounting in designing internet 
services and flexibility can improve customer service 
indicator for Iranian Tejarak Bank. In addition, 
designing the website in a way that simplifies using 
the internet banking service for the customers, 
providing comprehensive, up to date and accurate 
informationabout the bank improves the website 
design indicator. 

In order to improve fulfillment/reliability it 
would be helpful for Iranian Tejarat Bank to provide 
its customers with enough information about the 
technology used in internet banking.It can help the 
bank to assure its customers that the probability of 
any mistake would be the least possible. 

Finally making customers believe that their 
privacy and personal information are protected as the 
conventional banking system as well as informing 
them about the protocols, mechanisms and the degree 
of security their password have would help Iranian 
Tejarat Bank to improve security/privacy. 

Regarding the restriction of selected 
research domain as our main limitation we suggest 
future E-Loyalty researchers to focus on other sectors 
of the industry. Moreover, considering that customers 
have different understandings about the products and 
services of various industries, it is suggested to 
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classify the process development of E-Loyalty in 
several industries and evaluate customers’ different 
understandings. Finally, since website design is an 
important indicator of E-Satisfaction, it is suggested 
to the future researchers to study more different 
aspects of this indicator. 
Corresponding Author: 
Mehdi Rahimi 
Department of Accounting and Management  
Allameh Tabatabei University  
Tehran, Iran  
E-mail: m3hdrahimi@gmail.com  
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Effect of Tailored Counseling for Patients Undergoing Hemodialysis upon Their Self-Care 
 

Jehan S. Ali Sayyed, Lobna M. Gamal Ali and Enshrah R. Mohamed 
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Abstract: End-stage renal disease (ESRD) is considered as a public health problem .The incidence and prevalence 
are reportedly increasing all over the world. Kidney failure is consider as a medical, social and economic problems 
to patients and their family. The present study aimed to evaluate the effect of counseling program on patient's self-
care. The research hypothesis; counseling will affect positively on self-care for patients with hemodialysis. 
Methods: The study was conducted at the artificial kidney unit of Minia University Hospital. The sample of this 
study comprised 80 adult patients including both sex, their age ranged from 20-55 years old, They were selected by 
convenience randomly assigned two equal groups control (group1) and interventional group (group2) (40 in each). 
Three tools were used to collect the data in this study, tool one: Interview questionnaire were included biosocial 
demographic data and knowledge assessment sheet. Tool two: Patients practices checklist .tools three: Counseling 
program according to patient's needs. Results The results revealed that there were highly statistically significant 
differences for patients under study in relation to patient's level of knowledge, performance skill and self-care 
between pre and post counseling program. In conclusion; the counseling program implementation improved 
patients' knowledge, skill performance and self-care. Counseling program should be available in a form of illustrated 
booklet in hospitals as a reference for patients and reapplication of this study on larger probability sample are 
recommended. 
[Jehan S. Ali  Sayyed,  Lobna M. Gamal Ali  and Enshrah R. Mohamed. Effect of Tailored Counseling for 
Patients Undergoing Hemodialysis Upon Their Self-Care. Life Sci J 2012;9(4):2463-2471]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 364 
 
Keywords: Kidney failure, Patient’s self care,Hemodialyis     
 
1. Introduction 

Renal failure (RF) defined as kidney fails to 
perform the normal excretion of metabolic wastes 
namely (urea, creatinine, uric acid etc.) with resultant 
retention of their products in the blood and fluids.  
Consequently, abnormalities occur in every body 
system and threaten the individual's life.  (1) End-stage 
renal disease is the loss of renal function requiring 
treatment with any form of chronic dialysis or 
transplantation, while incidence of renal failure is 
increasing. (2)  

 World-Health Organization (WHO), reported 
that, incidence of end-stage across Europe rose from 
79 to 117 patients per million populations per year. 
And there are more than 500,000 dialysis and renal 
transplant recipients in the United States in 2005and 
more than 100,000 patients were newly diagnosed (3).  

While Egypt, the estimated prevalence is 300 
patients per million populations .and the incidence of 
chronic renal failure was increased in last years in 
many parts of Egypt as in Daquahlia, Aswan, Assiute 
and El-Miinia (4).  

While the incidence of kidney failure patients 
from October 2000 to November 2004 who was 
admitted at artificial kidney dialysis unit in El Minia 
University hospital  are 3175 patients , and the 
number of chronic hemodialysis patients was 658 
during one year 2009(5).   

Dialysis to the layperson is at first frightening, 
seemingly dangerous procedure. Once the procedure 
has been initiated these patients find themselves 
facing the prospect of two or three dialysis sessions a 
week for approximately six hours per session on the 
machine at the rest of their lives. In addition, they 
have a subject to strict adherence of dietary and fluid 
restrictions as well as an intense daily regimen of 
medication and the curtailing of certain physical 
activities (6). 

Rehabilitation for end stage renal disease 
patients has changed significantly over the last 40 
years. Initially, the concept focused on return to 
employment. Today renal rehabilitation is defined 
broadly, in terms of optimal functioning for 
individual patients and restoration to productive 
activities-not simply employment to faster renal 
rehabilitation and guide program development (7).   

The Life Options Rehabilitation Advisory 
Council (LORAC) identified five core principles 
called the "5Es".  Encouragement, Education, 
Exercise, Employment and Evaluation. Considerable 
progress has been made in measuring outcomes of 
care and in establishing a connection between 
rehabilitation interventions and improved outcomes 
(8).  

The professional nurse is playing a vital role for 
improving the physical and psychological condition. 
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She can also support the family by letting them know 
the negative feelings of distress and helps to provide 
verbal and written instructions and to inform them of 
resources that are available for assistance and support 
(9),(10). 
Aim of study 

To evaluate the effect of counseling program on 
patient's self-care. 
Subjects and Method  
Setting: 

The study was conducted at artificial kidney 
Unit of Minia University Hospital. 
Subjects:  

The sample of this study comprised 80 adult 
patients including both sexes, their age ranged from 
20-55 years old, with chronic renal failure and 
undergoing hemodialysis, they were assigned two 
equal groups control(group1) and interventional 
group(group2) (40 in each). 
Research Design:  

A Quazi experimental research design will be 
utilized to fulfill the aim of the study.  
Research Hypothesis 

Counseling will affect positively on self-care for 
patients with end stage renal disease (ESRD). 
Tools: 

 Three tools were used to collect the data for 
this study  
First Tool:  

An Interview Questionnaire Sheet, it included 
two parts  
1st part covering biosocial and demographic data of 

the patient as age, sex, level of education, marital 
status, occupation. 

2nd part included Pre/Post knowledge assessment 
sheet covering the following items: renal failure 
disease, its signs, symptoms, complication and 
treatment, also contains patient's knowledge about 
diet, fluid intake, exercise, diagnostic test and 
measures to minimize the complication.  

Second Tool:  
This tool was used  pre counseling ,immediately 

after application of the counseling ,and after three 
months latter to assess the patient's attitude toward 
self care related to hemodialysis complications, this 
tool was consists of nine sections :follow up diet 
regimen ,fluid intake, perform exercises, skin care, 
fistula care, medication regimen and avoidance and 
management of complication. 
Third Tool:  

Involve counseling program according to 
patient's needs. 
Methods 

Permission to conduct the study was obtained 
from the responsible authorities of dialysis unit after 
explanation of the aim of the study. 

Development of the tools after reviewing the 
related literature was done 

The tools were reviewed by a jury for clarity, 
feasibility, applicability, and the content validity of 
the tools and all the necessary modifications were 
done, the Jury members were three experts. 
professional medical-surgical nursing and nephrology 
and appropriate modification was done.    

A pilot study was conducted on a number of 
10% from patient's size to test the clarity and 
feasibility of assessment sheet and tools accordingly, 
the necessary modifications were done.  

Data pertinent to the study will be collected 
through interview and a direct observation will be 
utilized for data collection. 
Limitations of the study: 

Some patients refused to participate in the study 
and others refused to continue follow-up. 
Procedure: 

The volunteers read a detailed description of the 
protocol and provided a written informed consent 
was obtained from each participating patients to be 
included in study clarification of the nature and 
purpose of the study was done on initial interview 
with each patients. The investigator emphasized that 
the participant is voluntary and confidentially .All 
patients undergoing clinical evaluation and 
investigation in order to facilitate implementation of 
the tools, the following aid were designed: 

A manual booklet in simple language to every 
patient for study group was to complement and aid, 
teaching the manual which was developed by the 
researcher .Pictures illustrating the importance points 
were visible for illiterate patients.  
The Contents of the Booklet (Teaching Model):  

The booklet was designed to meet patients' 
needs and his or her interest according to their levels 
of understanding. It included the following: providing 
knowledge related to renal failure disease, also 
information and instructions related to diet and fluid 
need, vascular access, its care and certain 
precautions, and type of exercise for dialysis patient, 
its benefits and precautions. Lastly the booklet 
contains instructions related to patient's practices on 
his health condition and encourage patient to change 
his behavior from negative behavior to positive 
behavior.  

The contents of the teaching model were given 
on three sessions, which were conducted on three 
meetings every meeting was carried out on the same 
day of the patients dialysis session and the time spent 
in these sessions with each patient ranged between 45 
– 60 minutes.  
The Three Sessions Were:  
The First Session: 
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Included information about the anatomy and 
physiology of the kidney, meaning of renal failure, its 
symptoms and management, also provided 
information about therapeutic diet, practice of 
measuring body weight, fluid intake per day, and 
how to measure the daily intake and output.  

The Second Session: Provided information 
related to problems of chronic dialysis and 
management for each problem, also contains 
demonstrations related to management of skin care, 
care for the vascular access, common problems of the 
access and how to deal with these problems.  

The Third and Last Session: Provided 
information about exercise and daily activity that can 
help the chronic renal failure patient to solve his or 
her problems through exercise.  
Evaluation of Group:  

The researcher assess patient's practices before 
application of the counseling, the second evaluation 
immediately after application of counseling, and last 
evaluation three months (follow-up tests) after 
application of the counseling, the researcher was used 
patient's practices checklist.  
Statistical Analysis: 

 The collected data were coded, analyzed using 
Statistical Package for Social Sciences (SPSS) 
software, and tabulated. 
 Descriptive statistics: number and percent, mean 

and standard deviation were used.  
 Statistical comparison between both groups was 

performed with paired t-test, unpaired t-test. 
 Test was considered significant when P value (< 

0.05).  
3. Results 

Table (1): Shows the socio-demographic 
characteristics of the studied groups (control group 
and study group) .It was found that the majority of 
sample in experimental & control group were male, 
married& worker with a percentage of 
62.5%,75%87.5%,75%,87.5%,75% respectively. 
However, majority of the study and control group 
subjects 62.5% were in the age ranged of 40-55years. 
No statistically significant difference was found. 

Figure (1) illustrated that; diabetes mellitus and 
hypertension constituted 50 % of the experimental 
group 37.5% of the control group 

Figure (2) Illustrated that 50 % of the 
experimental group had between 4-7 years while 25% 
of the same group had 1-3 years. As regard the 
control group, it was found out that 37.5% 4-7 years 
had constituted 37.5%. 

I not understand what you mean Table (2): 
Illustrated that there was a significant statistical 
differences in patient's knowledge in area of meaning 
of renal failure ,signs and symptoms of chronic renal 
failure ,routine diagnostic test ,type of diet, type of  

fluid intake ,medication ,and complication related to 
disease and hemodialysis between control and 
experimental group after teaching program.  

Figure (1):Distribution of Patients According to 
Associated Disease 
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Figure (2):Distribution of Patients According to 

Years of Renal Disease 
 
The highest mean score as regard the control 

group( 10.350 ) for diet while the lowest mean score 
as regard control group( 3.475 ) routine diagnostic 
test . As regard experimental group the highest mean 
score as regard complication it was (55.22) while the 
lowest mean score as regard medication, it 
was(31.750).    

Table (3): This table illustrated that: 
Improvement of mean score in patients practices in 
area of diet regimen, measure fluid intake and output, 
done exercises, skin care, fistula care, medication 
regimen, activity of daily living, measuring of daily 
body weight and management of complication  post 
program and in follow-up. 

Also this table illustrated that; there were 
statistical significance differences between mean 
score of patients practices in preprogram, and follow-
up tests in area of diet, fluid intake, skin care, 
medication, fistula care, sexual activities and blood 
pressure during hemodialysis session. Also; there 
were statistical significance differences between 
mean score of patients practices preprogram and post 
program tests in area of fistula care and blood 
pressure during hemodialysis session. 
P1= Comparison between Pre-test and Post-test. 
P2= Comparison between Pre-test and Follow-up test  
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Table (1) Distribution of Patients According to Socio Demographic Characteristics 

Character 
Experimental group Control group 

No % No % 

Sex 
 Female 
 Male 

 
15 
25 

 
37.3% 
62.5% 

 
10 
30 

 
25% 
75% 

Age 
 20< 30 
 30 < 40 
 40 – 55 

 
5 
10 
25 

 
12.5% 
25% 
62.5% 

 
10 
5 
25 

 
25% 
12.5% 
62.5% 

Education 
 Illiterate  
 Read & Write 
 Primary 
 Secondary 
 High 

 
15 
5 
5 
5 
10 

 
37.5% 
12.5% 
12.5% 
12.5% 
25% 

 
10 
10 
5 
5 
10 

 
25% 
25% 
12.5% 
12.5% 
25% 

Occupation 
 Worker  
             Not work  

 
35 
5 

 
87.5% 
12.5% 

 
30 
10 

 
75% 
25% 

Marital Status 
 Married 
 Single  

 
35 
5 

 
87.5% 
12.5% 

 
30 
10 

 
75% 
25% 

 
Table (2) Paired Sample Statistics of the Patients Knowledge Mean Scores for Control and Experimental Group 

After Teaching Program. 

Area of Knowledge X Sd Sig 

Meaning of RF                      Control 
          Experimental 

4.025 
41.325 

2.081 
13.761 

0.000* 

Signs &symptoms of RF             Control 
          Experimental 

4.125 
38.100 

1.870 
11.354 

0.000* 

Routine Diagnostic Test              Control 
          Experimental 

3.475 
44.750 

1.694 
10.033 

0.000* 

Type of Diet         Control 
          Experimental 

10.350 
49.532 

4.515 
8.941 

0.001* 

Type of Fluid Intake        Control 
          Experimental 

9.700 
45.150 

4.231 
14.571 

0.000* 

Medication                      Control 
                       Experimental 

4.175 
31.750 

2.396 
12.315 

0.020* 

Exercise                                     Control 
           Experimental 

9.600 
35.025 

3.524 
15.443 

0.000* 

Complications                            Control 
                      Experimental 

3.550 
55.22 

1.754 
3.724 

0.030* 

 
Table (3): Comparison Between Patients' Practices Mean Scores in Pre, Post and Follow-up Tests for the Study 
Group  

Variables 
Pre-test 
(n= 40) 

Post-test 
(n= 40) 

Follow-up test 
(n= 40) 

P1 P2 

Diet Regimen:    

0.189 0.000* Mean ± SD 33.0 ± 33.9 48.0 ± 27.8 87.0 ± 22.7 

Range 0.0 – 100.0 0.0 – 100.0 20.0 – 100.0 

Measure Fluid Intake& out put:    

0.061 0.001* Mean ± SD 44.4 ± 38.8 68.0 ± 20.9 90.6 ± 12.1 

Range 5.6 – 100.0 38.9 – 100.0 66.7 – 100.0 
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Exercises:    
0.693 0.431 Mean ± SD 66.7 ± 27.6 68.6 ± 21.6 72.8 ± 17.5 

Range 0.0 – 100.0 22.2 – 100.0 33.3 – 100.0 

Skin Care:    

0.258 0.014* Mean ± SD 73.8 ± 41.1 85.0 ± 24.2 100.0 ± 0.0 

Range 12.5 – 100.0 37.5 – 100.0 100.0 – 100.0 

Fistula Care     

0.000 0.000* Mean ± SD 39.7±14.9 68.4±11.7 85.9±6.4 

Range 188 –68.8 50.0–93.8 75.0–93.8 

Medication Regimen    

0.618 0.001* Mean ± SD 76.5 ± 20.8 79.2 ± 16.5 98.6 ± 4.4 

Range 36.4 – 100.0 54.6 – 100.0 85.7 – 100.0 

Activities of Daily Living:    

0.924 0.074 Mean ± SD 82.2 ± 22.3 83.3 ± 22.9 92.8 ± 16.6 

Range 33.3 – 100.0 33.3 – 100.0 44.4 – 100.0 

Measuring of Body Weight     

0.088 0.017* Mean ± SD 66.7 ± 14.6 70.2 ± 16.2 79.2 ± 11.2 

Range 41.7 - 91.7 41.7 - 91.7 50.0 – 91.7 

Management of Complication:    

0.001 0.000* Mean ± SD 28.9 ± 12.3 61.1 ± 12.8 84.4 ± 12.9 

Range 20.0 – 60.0 40.0 – 80.0 60.0 – 100.0 

 
Table (4): Comparison Between Patients' Practices Mean Scores in Pre, Post and Follow-up Tests for the Control  

Variables Pre-test (n= 40) Post-test (n= 40) Follow-up test (n= 40) P1 P2 

Diet Regimen:    

0.527 0.729 Mean ± SD 24.0 ± 22.1 22.0 ± 20.4 22.0 ± 20.4 

Range 0.0 – 80.0 0.0 – 60.0 0.0 – 60.0 

Measure Fluid Intake & Out Put:    

1.000 0.586 Mean ± SD 28.7 ± 28.1 28.5 ± 28.5 25.5 ± 28.9 

Range 0.0 – 100.0 0.0 – 100.0 0.0 – 100.0 

Exercises:    

0.317 0.679 Mean ± SD 45.8 ± 27.3 45.0 ± 26.9 43.1 ± 24.8 

Range 0.0 – 83.3 0.0 – 83.3 0.0 – 83.3 

Skin Care:    

0.317 0.786 Mean ± SD 71.3 ± 40.6 70.6 ± 41.2 71.3 ± 40.4 

Range 12.5 – 100.0 12.5 – 100.0 12.5 – 100.0 

Fistula Care     

0.096 1.000 Mean ± SD 35.0±15.4 36.6±14.7 34.0±10.4 

Range 6.3 –75.0 6.3 –75.0 6.3–56.3 

Medication Regimen    

0.317 0.458 Mean ± SD 71.5 ± 21.8 70.6 ± 23.1 65.5 ± 21.8 

Range 36.4 – 100.0 27.3 – 100.0 36.4 – 100.0 

Activities of Daily Living:    

0.480 0.827 Mean ± SD 65.0 ± 32.1 63.9 ± 30.3 65.0 ± 30.2 

Range 11.1 – 100.0 22.2 – 100.0 22.2 – 100.0 

Measuring of Body Weight     

0.317 0.683 Mean ± SD 46.9 ± 27.2 45.8 ± 27.0 42.7 ± 21.1 

Range 0.0 – 100.0 0.0 – 91.7 0.0 – 83.3 

Management of Complication:    

0.317 0.408 Mean ± SD 23.5 ± 12.7 24.7 ± 13.3 28.2 ± 12.4 

Range 0.0– 60.0 0.0– 60.0 20.0– 60.0 

 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

2468 

 

Table (5): Relationship Between Patients' Practices and Years of Disease  

Variables 
Years of Disease 

P-value 
1<4 4<8 8 -11 

Diet regimen:    

0.636 Mean ± SD 31.5 ± 30.6 25.0 ± 20.7 20.0 ± 31.0 

Range 0.0 – 100.0 0.0 – 60.0 0.0 – 80.0 

Measure Fluid Intake& Out Put:    

0.963 Mean ± SD 37.7 ± 36.5 34.1 ± 29.7 34.9 ± 35.7 

Range 5.6 – 100.0 11.1 – 100.0 0.0 – 100.0 

Exercises:    

0.532 Mean ± SD 57.1 ± 27.4 47.2 ± 39.1 64.8 ± 22.4 

Range 0.0 – 100.0 0.0 – 83.3 22.2 – 83.3 

Skin Care:    

0.502 Mean ± SD 77.4 ± 28.2 68.8 ± 43.3 56.3 ± 47.9 

Range 12.5 – 100.0 12.5 – 100.0 12.5 – 100.0 

Fistula Care    

0.256 Mean ± SD 18.8 ± 75.0 30.5 ± 14.3 34.4 ± 18.0 

Range 36.4 – 100.0 6.3 – 43.8 18.8 – 62.5 

Medication Regimen    

0.214 Mean ± SD 77.5 ± 19.6 72.7 ± 21.2 60.6 ± 26.1 

Range 36.4 – 100.0 45.5 – 100.0 36.4 – 100.0 

Activities of Daily Living:    

0.956 Mean ± SD 74.4 ± 27.7 73.6 ± 34.1 70.4 ± 30.4 

Range 11.1 – 100.0 22.2 – 100.0 22.2 – 100.0 

Measuring of Body Weight     

0.806 Mean ± SD 58.3 ± 26.2 53.3 ± 24.0 51.4 ± 19.3 

Range 0.0 – 100.0 25.0 – 83.3 33.3 – 83.3 

Management of Complication:    

0.798 Mean ± SD 27.3 ± 11.6 25.7 ± 9.8 23.3 ± 19.7 

Range 20.0 – 60.0 20.0 – 40.0 0.0 – 60.0 

 
Table (6): Relationship Between Patients' Practices and Sex  

Variables 

Sex 

P-value Male 
(n= 25) 

Female 
(n= 15) 

Diet Regimen:   

0.572 Mean ± SD 29.7 ± 30.9 22.9 ± 13.8 

Range 0.0 – 100.0 0.0 – 40.0 

Measure Fluid Intake& Out Put:   

0.424 Mean ± SD 38.6 ± 36.8 27.0 ± 17.7 

Range 0.0 – 100.0 11.1 – 55.6 

Exercises:   

0.098 Mean ± SD 59.8 ± 29.3 39.7 ± 23.2 

Range 0.0 – 100.0 11.1 – 83.3 

Skin Care:   

0.560 Mean ± SD 74.2 ± 39.9 64.3 ± 44.7 

Range 12.5 – 100.0 12.5 – 100.0 

Fistula Care    
0.758 

Mean ± SD 37.7 ± 13.8 35.7 ± 21.6 
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Range 18.8 – 68.8 6.3 – 75.0 

Medication Regimen   
0.454 

Mean ± SD 75.2 ± 21.7 68.5 ± 19.1 
Range 36.4 – 100.0 45.5 – 100.0  

Activities of Daily Living:   

0.707 Mean ± SD 74.4 ± 29.7 69.8 ± 24.6 

Range 11.1 – 100.0 22.2 – 100.0 

Measuring of Body Weight    

0.453 Mean ± SD 58.0 ± 23.0 50.0 ± 28.5 

Range 0.0 – 91.7 16.7 – 100.0 

Management of Complication:   

0.937 Mean ± SD 26.2 ± 12.1 26.7 ± 16.3 

Range 0.0 – 60.0 20.0 – 60.0 

 
Table (4): show that: there is no any 

improvement in mean score of patients practices 
mean scores in preprogram, post program and follow-
up tests in the control groups. Also there are no any 
statistical significance differences between pre 
program, post program and follow-up tests of patients 
practices mean scores in any item of patients 
practices. 

Table (5):This table shows that: The mean score 
of patients practices was decrease with increase years 
of disease. There is no statistical significance 
differences between mean score of patients practice 
in different period of disease. 
Table (6): This table shows that: The mean score of 
patients practices in male group was increase more 
than mean score of patients in female group .There is 
no statistical significance difference between mean 
score of patients practice in male and female group. 
4. Discussion 

In the present study, the total studied subjects 
were 40 patients and 40 controls.  The majority of the 
sample size in the study group was  males and the 
minority of the sample size in the same group was 
female ,there finding was supported by Shams El-
Deen, 2000 (2). Males still having a higher risk than 
females in developing renal failure.  

In the present study The main age of the studied 
patient was 20-55 years the highest affection was 
observed in the age 40 – 55 while the Shams El-
Deen, 2000 (2). was observed that highest affection in 
the middle age group(35 ) years ,and the lowest 
affection was observed in the older age group 
(65)years. 

Ezzat etal., (2008)(11 )found also that in 
Alexandria the males were 63% and females were 
37% for renal disease. In Qena the least affected 
group was 60 years old and above and the majority 
were males in the age group 20 – 40 years. 

As regard the occupation of the patients in this 
study it was found that the majority of patients size in 

the experimental group were worker, and the 
minority of the patients in the same group were not 
worker. This finding was supported by Ahamed., 
2007 (12).The incidence of end-stage renal disease was 
high in workers’ patients than not workers.While the 
Ezzat etal.,(2008)(11 )found that workers' patient were 
39% and no functioning including housewife 
constituted 46%.  

As regard the marital status in this study, the 
majority of the patients size in the study group was 
married. The incidence of end-stage renal disease was 
observed high in married patients than single patients. 
this results may be related increase age of married 
patients and the married patients were old age. The 
same results were found in Esmailia (80% vs. 20%) 
and El-sharkyea (83.3% vs. 16.7%) respectively)(30). 
Mohmoud. (2006), (10). found a similar results that 
(16.9%) were single and (83.1%) were married. 

Ahamed. (2007)(12). Found that the majority of 
the studied patients (74%) were married and only 
(26%) were singled.  

 Regarding associated disease in the present 
study was found that diabetes mellitus and 
hypertension constituted half of the experimental 
group and more than one third of the control group.  

This finding was supported by the finding of 
Mortons &Fontine., (2009)(13) where they found that 
diabetes mellitus was found to be significantly higher 
in cases of end-stage renal disease than in the control 
group (12.5% vs 5.8%), where in the same study the 
percent of hypertension patients with end-stage renal 
disease is significantly higher than that for controls 
(32.2% vs 16.7%). 

  Another studies carried out in Egypt by Ezzat 
etal.,(2008)(11 ) where they found that diabetes 
mellitus as a risk factor was present only in Qena in 
upper Egypt and 8% in Alexandria, 11% in Esmailia 
and 6% in El-Sharkyea, in the some study were found 
that hypertension was high in cases of end-stage renal 
disease in same   places . 
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           In the USA States Renal Data System. 
(2009) (14). reported that diabetic nephropathy 
continues to be the most common cause for end-stage 
renal disease. accounting for 35.7% of cases in the 
same study was reported that hypertension was the 
2nd most common cause for end-stage renal disease 
and increasing by 9.1% per year   

Blake &Meara.,(2004)(15). reported that the 
traditional goals of rehabilitation have been 
prevention of physical deformity, maintenance of 
physical function, restoration of function, client and 
family education and reintegration of the client into 
his or her family and society .   

  Oberley&Sadler., (2006)(8). defined renal 
rehabilitation in terms of optimal functioning for 
individual patients and restoration to productive 
activities-not simply employment, to faster renal 
rehabilitation and guide program development, the 
life options rehabilitation advisory council identified 
five core principles called the "5Es". Encouragement, 
education, exercise, employment and evaluation. 

In related to encouragement at this study there 
was statically significant difference between study 
and control group, where study group patient were 
more knowledgeable in the following items 
(Meanning of renal failure, signs and symptoms 
,routine diagnostic test, diet, fluid intake, exercise, 
medication, Exercises). 

Also as regard encouragement related to 
improved the patient's attitude toward his self care in 
this study the researcher help patient to educate about 
his diet and fluid intake through learn them about 
daily requirements of every one of diet elements, 
daily amount of fluid intake, and how solving 
problems resulting from chronic hemodialysis. 

Also the present study show that statistical 
significant difference between patient's practices in 
preprogram, and follow-up tests in area of diet, fluid 
intake, skin care, medication care, fistula care, daily 
weight, measuring to minimize complications.  

Tawney. (2005)(16). found that connecting 
patients to rehabilitation resources early encouraging 
employed patients to continue working. As regard 
counseling, in this stage the researcher help the 
patients to understanding his disease and its 
treatment. Counseling was the key of this 
understanding. The present study's results reported 
that their were a significant improvement in patient's 
knowledge in study group after application of the 
counseling. 

As regard diet in the present study, the 
researcher provided information about nutrition e.g. 
types of foods and amount of each type for renal 
failure patient. the present study reported an 
significant statistical differences in patient's 
knowledge and patient's practices in area of diet 

between preprogram and post program in study 
group.  

 Atteya., (2007)(1).found that eating holds 
every personal meaning for all of us it is generally 
considered a pleasurable and satisfying experience.  
eating provides a means of relieving anxiety. Dialysis 
patients experience these same kinds of needs  
However, the dialysis patient must follow certain 
rigid dietary restrictions and this presents a source of 
frustration to him.  

As regard exercise in counseling, the researcher 
encourage dialysis patients to perform exercise and 
educate the patients about types and duration of 
exercise which can be performed. At this   study  
found that statistical significant differences between 
patient's knowledge preprogram and post program in 
study group, there was statistical significance 
differences between patient's knowledge in study and 
control group after teaching program but this results 
don't reflect on patient's practices, so there is no 
statistical significance differences between patient's 
practices in preprogram, post program and follow-up 
tests. This result may be related to good patient's 
capability to educate and change of his behavior but 
there was another factors prevent patient to do 
exercise as muscle deformities, physiological 
problems related to bone complication and cardiac 
disease associated with renal failure disease.  

In agreement of the present study's results Walid 
et al., (2008)(17).found that physiological problems 
associated with renal failure disease can minimize 
with daily exercises.  
 
Conclusion  
Based on the results of the present study, the 
following had been concluded:  
            There were statistically significant difference 
in patients knowledge between study and control 
group and their was an improvement in patients 
knowledge in post program more than pre program in 
study group & there was statistical significant 
differences between pre, post program, and follow up 
test as regard patients practices 
 
Recommendations 
 Increase the number of qualified nurses in the 

artificial kidney unit. 
 Make training programs for nurses about 

information and recent research that specializes in 
the care of the nursing even improve the level of 
knowledge and skill nurses. 

 Provision professional nurse with a high scientific 
level to Continuous educate, guidance and 
training new nurses. 
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 Provide educational booklet for patients about 
chronic kidney failure, treatment and its side 
effects and problems and how to deal with it. 

 Educate the patient's friends and family and get 
them to show up with the patient and his support 
in the crisis of his illness. 

 Awareness and education community regarding 
the group of individuals who face the risk of 
exposure to chronic renal failure and cofactors on 
disease incidence, causes, signs and how to 
prevent 

 
Corresponding authors 
Lobna M. Gamal Ali   
Medical Surgical Nursing Department, Faculty of 
Nursing El-Minia University  
lobnahassn@yahoo.com 
 
References: 
1. Atteya A. (2007), Physiological and 

psychosocial factors affecting patient 
undergoing hemodialysis; submitted for partial 
fulfillment of Master degree in medical surgical 
nursing faculty of Nursing Alexandria 
University. 

2. Shams El-Deen R., (2000)., Risk factors and 
economic burned of End stage renal disease, 
submitted for partial fulfillment doctoral degree 
in public health, Faculty of Medicine, Assiut  

3. World-Health Organization(WHO), December 
2009. 

4. Kaliva M, (2009)  General Assembly to combat 
kidney failure.  

5. Access office in El- Minia University hospital 
(2009) . 

6. Cobhoun H.,and  Bemetliph O., (2001), Risk 
factors for renal disease, service of the U.S. 
Ntion libraty of medicine and the National 
Institutes of hedth, sop; 44 supp 12; 546-53. 

7. Sousa A. 2008 Psychiatric issue in renal failure 
and dialysis, Indian Journal of Nephrology, 
volume 18, Issue: 2, page 47-50. 

8. Oberley E. and Sadler J., (2006), Renal 
rehabilitation obstacles, progress and prospects 
for the future, Am J. Kidney Dis, Apr; 35 (45 
app 1): S.141 – 7. 

9. Levy J., Morgan J., and Brown E., (2004), A 
practical quid dialysis and how to manage End-
stage renal failure, oxford, Hand book of 
dialysis, 2nd edition. 

10.  Mohmoud E. (2006), Arandomized study of the 
atiology of chronic ranal impairment in the 
Nephrology out-patient clinic of Assiut 
University hospital, Thesis submitted in partial 
fulfillment for the degree of M.Sc. in Medicine 
Page 9. 

11. Ezzat E., Seleman M., El-didamony M. and et 
al., (2008), Epidemiology of chronic renal 
failure in Egypt, project No. 63 final report. 
(unpublished). 

12. Ahamed A., (2007), Psychological and 
physiological adaptation program of patients 
with chronic renal failure, submitted for partial 
fulfillment of doctoral degree in Medical and 
surgical Nursing Faculty of Nursing, Assiut 
University. 

13. Mortons P.,and Fontine D., (2009), Renal 
system, critical care Nursing A holistic 
Approach, Eighth Edition, part 6, Page 698. 

14. USA States Renal Data System (USRDS)(2008)  
15. Blake C., and Meara Y., (2004), subjective and 

objective physical limitations in high- 
functioning renal dialysis patients, (NDT) 
Nephrology dialysis transplantation, Vol 19, No. 
(121):  page 3124-3129.   

16. Tawney K., 2005, Developing a dialysis 
Rehabilitation program, Nephrology Nursing 
journal, vol 21 ,page18-26. 

17. Walid M., DonahueS N., and Darmohray D., 
2008, patient's care technicians, Kidney disease 
and transplantation, volume  20, isso 4 page 
639-642. 

 
9/2/2012 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

http://www.americanscience.org                                                                 editor@americanscience.org 2472 

Detection of Plasmid-Mediated 16S rRNA Methylase Conferring High-Level Resistance to Aminoglycosides in 
Gram negative bacilli from Egypt 

 
Aisha Abu Aitta1; Manal El Said1, Ehab El Dabaa2; Mohamed Abd El Salam3 and Hesham Mohamed Mahdy3 

 

1Microbiology Department, Theodor Bilharz Research Institute, Giza, Egypt.  

2Biochemistry Department, Theodor Bilharz Research Institute, Giza, Egypt 

3Medical Microbiology Department, Faculty of Science, Al-Azhar University, Cairo, Egypt 

manalmicrobiology@yahoo.com 
 

Abstract: Background: Recently, production of 16S rRNA methylases by Gram-negative bacilli has emerged as a 
novel mechanism for high-level resistance to aminoglycosides by these organisms in a variety of geographic 
locations. Therefore, the spread of high-level aminoglycoside resistance determinants has become a great concern. 
Objective: to determine the prevalence of the occurrence of 16S rRNA methylases genes in aminoglycoside-
resistant gram-negative bacteria isolates. Methods: 30 Gram-negative bacilli amikacin resistant isolates were 
collected from inpatients and outpatients at Theodor Bilharz Research Institute (TBRI). Biochemical identification of 
bacterial species was performed with API 20E system. Antimicrobial susceptibilities of amikacin, gentamicin, 
tobramycin, neomycin, kanamycin, and netilmicin, were determined by the disk diffusion method and the MICs of 
amikacin were detected by the E test method. PCR was used to identify 16S rRNA methylas armA and rmtB genes. 
Result: E.coli, (15/30; 50%), Klebsiella pneumonia (7/30; 23.3%), Pseudomonas aeruginosa (4/30; 13.3%), 
Enterobacter cloaca and Acinetobacter baumanii (2/30; 6.7% each) were isolated. Extended spectrum β-lactamases 
(ESBLs) were detected in 7 (23.6%) isolates. Among the 30 isolates, 13 (43.3%) isolates showed a high level of 
resistance to amikacin. Seven out of 30 (23.3%) amikacin-resistant isolates were positive for 16S rRNA methylase 
genes. Six isolates (20%) were positive for rmtB gene and one (3.3%) Enterobacter cloaca ESBLs producer isolate 
was positive for armA gene. rmtB was detected in one (3.3%) Pseudomonas aeruginosae isolate and five (16.7%) E. 
coli isolates, in which, 3 of them were ESBLs producers. ArmA and rmtB genes were not detected simultaneously. 
Conclusions: 16S rRNA methylase genes were detected in gram negative bacilli in TBRI. RmtB was found to be 
more prevalent than armA. There was correlation between the detection of methylase genes and the production of 
ESBLs. 
[Aisha Abu Aitta; Manal El Said, Ehab El Dabaa; Mohamed Abd El Salam and Hesham Mohamed Mahdy. 
Detection of Plasmid-Mediated 16S rRNA Methylase Conferring High-Level Resistance to Aminoglycosides in 
Gram negative bacilli from Egypt. Life Sci J 2012;9(4):2472-2479]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 365 
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1. Introduction 

Aminoglycosides are clinically effective agents 
for treating a broad range of life-threatening 
infections caused by Gram-negative pathogens, 
usually in combination with β-lactam agents (Yu et 
al., 2010). These agents bind to the A site of the 16S 
rRNA of prokaryotic 30S ribosomal subunits and 
subsequently block bacterial growth through 
interference with protein synthesis (Wachino et al., 
2006). 

Over the past few decades, there have been 
many studies conducted regarding the mechanisms of 
resistance to aminoglycosides. Amikacin was 
developed to suppress a variety of aminoglycoside-
modifying enzymes from their accessing target sites, 
and therefore rare, amikacin-resistant bacteria could 
be expected (Kang et al., 2008). The emergence of 
pan-aminoglycoside– resistant, 16S rRNA 
methylase–producing, gram negative bacteria has 

been increasingly reported in recent years (Yamane et 
al., 2007).  

Alteration of the 16S rRNA A site by these 
enzymes (designated ArmA, RmtA, RmtB, RmtC, 
RmtD, and NpmA) confers resistance to almost all 
aminoglycosides, by limiting the binding of these 
agents to ribosomal target sites following methylation 
of specific nucleotides. ArmA (Enterobacteriaceae, 
Acinetobacter spp.) and rmtB (Enterobacteriaceae) 
appear to be the most widespread and have been 
detected primarily in Asia and Europe (Fritche et al., 
2008). 

During the last years, bacterial identification 
based on molecular methods, especially those 
including the sequencing of genes coding for 
ribosomal 16S rDNA, has become a very important 
tool in studying bacterial communities in samples 
(Head et al., 1998). Nucleic acid-based detection 
systems including polymerase chain reaction (PCR) 
offer rapid and sensitive methods to detect the 
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presence of resistance genes and play a critical role in 
the elucidation of resistance mechanisms. During the 
last decade, they have expanded tremendously and 
became more accessible for clinical microbiology 
laboratories (Fluit et al., 2001, and Ercolini, 2004). 

Thus, the aim of this study was to determine the 
prevalence of the occurrence of 16S rRNA 
methylases in aminoglycoside-resistant gram-
negative bacteria isolates in TBRI by using molecular 
detection of the 16S rRNA methylases genes. 
2.Material and methods 
Clinical isolates: 

Between June 2010 and February 2011, 30 
Gram negative amikacin resistant clinical isolates 
were collected from outpatient clinic, hospitalized 
and Intensive Care Unit (ICU) patients admitted to 
TBRI, Cairo, Egypt. Identification of bacterial 
isolates was done to the genus and species level by 
cultural characters and biochemical reactions using 
the API 20 E kit (Bio-Mérieux, France). 
Antimicrobial susceptibility testing: 

The antimicrobial susceptibilities of amikacin, 
kanamycin, gentamicin, neomycin, netilmicin and 
tobramycin were determined by the disk diffusion test 
using commercial disks (Mast Diagnostics, U.K.) 
according to the criteria recommended by the CLSI 
(CLSI, 2010) using E. coli ATCC 25922 as the 
control strain. MICs of amikacin were further 
determined by using E test (AB Bio Disk Solna, 
Sweden) method in accordance with the CLSI 
guidelines (CLSI, 2010). High-level resistance to 
amikacin was dentified as MICs >256 mg/L by E test 
(Fritche et al., 2008). 
β-Lactamase characterization: 

ESBL production was detected by phenotypic 
tests, which require a screening step followed by 
confirmation as recommended by the CLSI guidelines 
(CLSI, 2010).  
A- Screening test: The disk-diffusion method for 

antibiotic susceptibility testing was used to screen 
ESBL production. Each gram negative bacilli 
isolate was considered a potential ESBL-producer 
according to the CLSI recommendation, if the 
zone diameter of the following antibiotics result 
were as follows: cefpodoxime (30μg) ≤ 22 mm, 
ceftazidime (30μg) ≤ 22 mm, aztreonam (30μg) ≤ 
27 mm and cefotaxime (30μg) ≤ 27 mm 

B-Confirmatory test (Double disk synergy test): The 
following antibiotics were tested: cefoxitin (FOX; 
30μg), cefotaxime (CTX; 30μg), ceftazidime 
(CAZ; 30μg), cefepime (FEP; 30μg), aztreonam 
(ATM; 30μg), amoxicillin-clavulanic acid (AMC; 
30/10μg), piperacillin/tazobactam (TZP; 
100/10μg) and ampicillin (AMP; 10µg) (Bio-Rad, 
France). Antibiotic disks were arranged in 
proximity (30mm centre to centre) with the AMC 

disk. Results of antimicrobial susceptibility were 
interpreted according to CLSI guidelines: FOX 
(S≥18), CTX (S≥23), CAZ (S≥18), FEP (S≥18), 
ATM (S≥22), AMC (S≥22), TZP (S≥21) and 
AMP (S≥17) (CLSI, 2010). Test organisms 
showing synergy between the AMC disk and any 
cephalosporin disk or the ATM disk and/or 
between TZP and FEP was diagnosed as ESBL-
producing strains (Pitout et al., 2003). The 
standard strain E. coli ATCC 25922 was used as 
negative control for the assay. 

Detection of Methylase Genes:  
The armA and rmtB genes were detected by 

PCR as described by Doil and Arkawa, 2007. Briefly, 
a fresh bacterial colony was suspended in 200 μL of 
sterile distilled water and heated to 95°C for 10 min 
in water bath. After centrifugation at 8500 rpm for 20 
min; the supernatants were removed and stored at -
20°C for PCR assay. Primers for armA gene 
amplification were 5 ̀ ATTCTGCCTATCCTAATTGG 
3̀ and 5 ̀ACCTATACTTTATCGTCGTC 3,̀ which are 
specific for the flanking regions of the gene to 
produce a 315 bp product. Primers for rmtB gene 
amplification were 5̀ 
GCTTTCTGCGGGCGATGTAA 3̀ and 5̀ 
ATGCAATGCCGCGCTCGTAT 3̀ which are specific 
for the flanking regions of the gene to produce a 173 
bp product. Reactions for both genes were run on a 
programmable thermal controller PTC-100tm (MJ 
Research Inc., U. S. A) under the following 
conditions: initial denaturation at 95°C for 5 min, 
followed by 30 cycles at 95°C for 1min, at 55°C for 
1min, at 72°C for 1 min, with a final extension at 
72°C for 5 min and at 4°C for 10 min. PCR products 
were electrophoresed in 2.5% agarose gels and 
visualized under UV light. 
Statistical Methods: 

Data were statistically described in terms of 
frequencies (number of cases) and relative 
frequencies (percentages). A probability value (P 
value) less than 0.05 was considered statistically 
significant. All statistical calculations were done 
using computer programs Microsoft Excel 2007 
(Microsoft Corporation, NY., USA), SPSS (Statistical 
Package for the Social Science; SPSS Inc., Chicago, 
IL, USA) version 15 for Microsoft Windows and 
Quick Calcs online calculators for scientists (Graph 
pad software Inc., San Diego, CA, USA)  
3. Results 
Specimens collected: 

The study was included 30 clinical isolates of 
Gram negative bacilli that were collected from 
outpatient and inpatient of TBRI. They were 21 
(70%) males and 9 females (30%). Their age was 
ranged from 10 to 80 years with mean age of 48.3 ± 
17.1 years. The 30 amikacin-resistant Gram negative 
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bacilli isolates collected from outpatient and inpatient 
of TBRI were E.coli, (15/30; 50%), Klebsiella 
pneumonia (7/30; 23.3%), Pseudomonas aeruginosa 
(4/30; 13.3%), Enterobacter cloaca and Acinetobacter 
baumanii (2/30; 6.7% each) (Table 1). 
Antimicrobial Susceptibility Testing: 

Among the 30 amikacin-resistant clinical 
isolates of Gram negative bacilli, all E.coli, Klebsiella 
pneumonia, Pseudomonas aeruginosa and 
Enterobacter cloaca isolates were resistant to 
tobramycin, gentamicin, kanamycin and netilmicin. 
Acinetobacter baumanii isolates were resistant to 
tobramycin and kanamycin while they were equally 
sensitive to gentamicin and netilmicin (50%). E.coli, 
Klebsiella pneumonia, Pseudomonas aeruginosa, 
Acinetobacter baumanii and Enterobacter cloaca 
isolates were resistant to neomycin as follows: 40%, 
85.7%, 75%, 50% and 100% respectively.  

High-level resistance to amikacin (MICs >256 
mg/L) among the 30 Gram negative isolates was 
detected in 43.4% (13/30) by E test. They were 7 E. 
coli isolates (23.4%), 3 Klebsiella pneumoniae 
isolates (10%), 2 Pseudomonas aeruginosa isolates 
(6.7%) and one Enterobacter cloaca isolates (3.3%). 
The MICs of amikacin for the remaining isolates 
ranged between 48 and 64 µg/ml. 
β- Lactamase characterization:  

Among the 30 amikacin resistant Gram negative 
bacilli isolates, 7 (23.3%) isolates were ESBL-
producer and they were E.coli (3/7; 42.8%), 
Klebsiella pneumoniae (2/7; 28.6%), Enterobacter 
cloaca and Acinetobacter baumanii (1/7; 14.3%, 
each).  
Prevalence of methylases genes: 

Seven out of 30 (23.3%) amikacin-resistant 
isolates were positive for 16S rRNA methylase genes, 
among which 6 isolates (20%; 6/30) were positive for 
rmtB gene and only one isolate (3.3%;1/30) was 
positive for armA gene (figure 1). ArmA was 
detected in one Enterobacter cloaca isolate (50 
%;1/2), and rmtB was detected in five (33.3 %; 5/15) 
E. coli isolates and one (25%; 1/4) Pseudomonas 
aeruginosae isolate. ArmA and rmtB genes were not 
detected simultaneously.  

ArmA gene was detected in one male patient (1/ 
21; 4.8 %) while rmtB gene was detected in 5 (5/21; 
23.8%) male patients and one (1/9; 11.1%) female 
patient. Their ages were ranged from 10 to 65 years. 
There was no statistically significant correlation 
between the detection of armA and rmtB genes and 
the sex of the patients (P value= 0.7 and P value=0.3, 
respectively). According to site of infection, armA-
positive Gram negative bacilli isolates were detected 
in one urine (1/11; 9.1 %) sample, while rmtB 
positive isolates were detected in 2 urine (2/11; 18.2 

%), 3 sputum (3/9; 33.3 %) and one wound (1/5; 
20%) samples. 

ArmA gene was detected in one ESBL-producer 
isolate (1/7; 14.3%), which was Enterobacter cloaca. 
RmtB gene was detected in 3 ESBL-producer isolates 
(3/7; 42.9%) and they were E.coli isolates. There was 
statistically significant correlation between the 
detection of methylase genes and the production of 
ESBLs (P value= 0.01).  

All 16S rRNA methylase gene-positive isolates 
were highly resistant to amikacin (MICs >256 
μg/mL). They were also resistant to gentamicin, 
tobramycin, kanamycin, netilmycin and neomycin 
(Table 2). The 16S rRNA methylase gene-positive 
isolates represent 53.8% (7/13) of the amikacin 
highly resistant Gram negative bacilli isolates. There 
was poor agreement between the phenotypic and 
genotypic characteristics (kappa= 0. 6). 

All 16S rRNA methylase gene-positive isolates 
were susceptible to imipenem. ArmA gene positive 
Enterobacter cloaca isolate was resistant to 
amoxicillin/clavulanic, piperacillin/tazobactam, 
cefuroxime, cefoxitin, ceftazidime, cefoperazon, 
cefotaxime, cefepime, aztreoname, ciprofloxacin, 
levofloxacin, norfloxacin, ofloxacin, trimethoprim-
sulfamethxazole and nitrofurantion.  

The 5 E.coli rmtB positive isolates were 
resistant to amoxicillin and ceftazidime and also they 
were resistant to amoxicillin/clavulanic, cefotaxime, 
cefepime except one isolate. Pseudomonas 
aeruginosa rmtB positive isolate was resistant to 
amoxicillin, amoxicillin/clavulanic, cefuroxime, 
cefoxitin, cefoperazon, cefotaxime, aztreoname, 
nalidixic acid, ciprofloxacin, and levofloxacin, 
intermediate to ceftriaxone, and susceptible to 
piperacillin/tazobactam, ceftazidime, cefepime and 
meropenem. 
4. Discussion  

Aminoglycosides are broad-spectrum antibiotics 
of high potency that have been traditionally used for 
the treatment of serious Gram-negative infections. 
However, increasing resistance to aminoglycosides is 
becoming a serious clinical problem (Yamane et al., 
2005 and Gad et al., 2011). 

Resistance to aminoglycosides is frequently due 
to the acquisition of modifying enzymes such as 
acetyltransferases, phosphorylases and 
adenylyltransferases (Kotra et al., 2000). Other 
mechanisms of resistance include ribosomal alteration 
and impaired uptake of the antibiotics (Yan et al., 
2004). 

A series of special methylases that protect 
microbial 16S rRNA, the main target of 
aminoglycosides, was identified in several 
nosocomial pathogens (Yamane et al., 2007). Six 
plasmid-encoded 16S rRNA methylases, including 
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ArmA, RmtA, RmtB, RmtC, RmtD, and NpmA, have 
been identified in clinical isolates of Gram-negative 

bacilli from multiple geographic locations (Yu et al., 
2010).  

 
Table (1): Distribution of the 30 amikacin-resistant Gram negative bacilli isolates According to Species, Specimen 

Type and Origin 
 
Table (2): Phenotypic and Genotypic Characteristics of Positive Mythylases Isolates 
Specimen  Organism  Gene AN GM NET TOB K N E Test ESBL 
Urine Enterobacter cloaca ArmA R R R R R R >256 P 
Sputum E.coli RmtB R R R R R R >256 P 
Wound  E.coli RmtB R R R R R R >256 N 
Urine E.coli RmtB R R R R R R >256 P 
Urine E.coli RmtB R R R R R R >256 N 
Sputum Pseudomonas aeruginosa RmtB R R R R R R >256 N 
Sputum E.coli RmtB R R R R R R >256 P 
AN (Amikacin), GM (Gentamicin), NET (Netilmicin), TOB (Tobramycin), K (Kanamycin), N (Neomycin),  
R (Resistant), P (Positive), N (Negative). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (1): Detection of methylase genes in isolated gram negative bacilli: M=DNA weight (DNA ladder), 

P1=pooled positive 1, P3= pooled negative, and 1: 15 sample number 
 

In this study, the prevalence of 16S rRNA 
methylases genes among the gram negative bacilli 
was determined by PCR. Thirty amikacin resistance 
Gram negative bacilli isolates were collected from 
outpatient and inpatient of TBRI. They were 21 
(70%) males and 9 females (30%). The higher 
prevalence rate of aminoglycosides resistance in 
males (66.7%) than in females (33.3%) was also 
reported by Wassef et al.(2010) in an Egyptian study 

included 45 Gram negative bacilli that show 
resistance to all aminoglycosides in the period from 
March to June 2008 in Kasr El-Aini hospital, Cairo. 

The majority of isolates were recovered from 
urine specimens (36.7%). The remaining isolates 
were recovered from sputum (30%), wound swab 
(16.7%), blood culture (10%) and ascitic fluid (6.6%). 
This rate was comparable with another Egyptian 
study at Minia University Hospital in Egypt by Gad et 

Organism 
Specimen  Department 

Urine Sputum 
Wound 
Swab 

Blood 
Culture 

Ascitic 
Fluid 

ICU Urology Surgery 
Gastro 
enterology 

Outpatient 
Clinic 

E.coli.(no.15) 6 4 2 1 2 3 2 0 4 6 
Klebsiella 
pneumoniae (no.7) 

2 3 2 0 0 1 1 2 0 3 

Pseudomonas aeruginosa 
(no.4) 

1 1 1 1 0 2 1 0 0 1 

Enterobacter cloaca 
(no.2) 

1 1 0 0 0 1 0 0 0 1 

Acinetobacter 
baumanii (no.2) 

1 0 0 1 0 2 0 0 0 0 

Total (no.30) 11 9 5 3 2 9 4 2 4 11 
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al. (2011) who tested the aminoglycoside resistance 
in 175 Gram-negative bacteria isolates in the period 
from 2007 to 2009 and reported that the urinary 
isolates were 34.2 %, while wound swab isolates 
were 17.7%. Batchoun et al.(2009) reported that urine 
was the major source of the bacterial isolates 
collected, comprising 56% (262/472) of the total 
isolates and isolates from swabs and blood culture 
were 16.9% (80/472) and 16.7% (79/472) 
respectively. 

E.coli was the most frequently isolated species 
(50%), followed by Klebsiella pneumoniae (23.3%), 
then Pseudomonas aeruginosa (13.3%). Enterobacter 
cloaca and Acinetobacter baumanii were equally 
isolated (6.7% each). Similar finding have been 
reported in the two Egyptian studies by Wassef et al. 
(2010) and Gad et al. (2011) who noted that, the most 
frequently isolated aminoglycosides resistance 
species was E.coli (39.6% and 28.57%) followed by 
Klebsiella pneumoniae (38.6%), then Pseudomonas 
aeruginosa (13.4% and 25.7%) respectively.  

E.coli was isolated from urine, sputum, wound 
swab, blood culture and ascitic fluid specimens in 
percent of 40%, 26.7%, 13.3%, 6.7% and 13.3% 
respectively. Similar results were obtained by Wassef 
et al. (2010), who reported an isolation rate of 39.6% 
of E.coli from urine. Gad et al. (2011) noted slightly 
higher isolation rate of E.coli from urine (50%) while in 
skin infection was comparable with our results (12%).  

Klebsiella pneumoniae was equally (28.6%) 
isolated from urine and wound swab specimens. 
Pseudomonas aeruginosa was equally isolated (25%) 
from urine, sputum, and wound swab and blood 
culture specimens. These results are in accordance 
with the findings of Gad et al. (2011) who reported 
equal isolation of Klebsiella pneumoniae from urine 
and wound swab specimens (37.5%) while the 
isolation rate of Pseudomonas aeruginosa from urine 
and skin infection were 22.2% and 20% respectively.  

In our study, 7 (23.3%) isolates were ESBL-
producer. A similar finding was reported by Batchoun 
et al. (2009) who noted that, out of the 472 gram-
negative isolates included in their study, 108 (22.9%) 
isolates were ESBL producers. However, very high 
isolation rate 93.3% (42/45) was detected in Wassef 
et al. (2010) study. This may be attributed to that 
ESBLs was detected in the 45 gram-negative isolates 
that showed high-level amikacin resistance, while in 
our study it was detected in all 30 amikacin resistance 
gram-negative isolates regardless the level of 
resistance. 

In the present study, ESBLs-producer isolates 
were E.coli (42.8%), Klebsiella pneumoniae (28.6%) 
and Enterobacter cloaca and Acinetobacter baumanii 
(14.3%, each). Many studies reported the detection of 
ESBLs-production isolates in E.coli (39.1%) (Moyo 

et al., 2010), Klebsiella pneumoniae (17.2%) 
(Gangoué-piéboji et al., 2005) and Enterobacter 
cloacae (13.9%) isolates (Batchoun et al., 2009). 

In this study, E.coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterobacter cloaca 
were resistant to amikacin, gentamicin, tobramycin, 
kanamycin, and netilmycin antibiotic discs. Similar 
findings were reported by Gad et al. (2011). It was 
found that 46.6 % of E. coli isolates and 33.3% of K. 
pneumoniae isolates demonstrated high-level 
resistance to amikacin (MICs >256 mg/L) in our 
study. These results are comparable with the findings 
of Yan et al. (2004) who reported that, 50% of E. coli 
isolates and 39.6% of K. pneumoniae isolates 
demonstrated high-level resistance to amikacin.  

On the other hand, 50% (1/2) of E. cloacae 
isolates demonstrated high-level resistance to 
amikacin (MICs >256 mg/L) in this study while Kang 
et al. (2008) reported lower prevalence (8.7%) in a 
study done in a university hospital in South Korea 
between 1995 and 2006. The high prevalence of 
highly-level resistance E. cloacae isolates in our 
study could be attributed to lower number of samples 
in comparison to the larger numbers of the isolates 
and the longer duration of the South Korean study. 
However, the prevalence in some periods of this 
study was elevated to 31% in 1997 and to 40% in 
1998. 

In this study Pseudomonas aeruginosa 
demonstrated high-level resistance to amikacin 
(50%). This result was higher than that described in a 
Japanese study (4.4%) presented by Yamane et al. 
(2007). Their low prevalence rate could be referred to 
higher geographic distribution of clinical specimens 
collected from 16 hospitals and the higher number of 
isolates (384) in comparison to lower numbers (2/4) 
in our study. Yamane et al., 2007 used a different 
method including LB agar plates supplemented with 
500 mg of arbekacin per liter while in our study 
amikacin E test was used. 

In our study, no Acinetobacter baumannii 
isolates demonstrated high-level resistance to 
amikacin. Similar results were obtained from a study 
conducted on Acinetobacter isolates collected from 
Europe, North America, and Latin America. They 
reported no detection of methyltransferases among 
the Acinetobacter species isolates during the study 
period from 2005 to 2006 (Fritsche et al., 2008). In 
contrast, a Japanese study presented by Yamane et al. 
(2007), reported a higher level of resistant (12.1%) 
among Acinetobacter species isolates. Also, Doi et al. 
(2007) reported a detection of five highly amikacin-
resistant Acinetobacter baumannii isolates in a study 
done between December 2006 and March 2007 at a 
medical center in North America. They reported that 
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the aminoglycoside resistance was due to the 
production of the 16S rRNA methylase ArmA. 

ArmA gene was detected in one Enterobacter 
cloaca isolate out of 30 amikacin resistance isolates 
(3.3%; 1/30). These results are similar to the findings 
o,-f Yamane et al. (2007) who reported that amA 
gene was detected in one E. cloaca isolate out of 29 
highly resistance isolates to amikacin (3.4%; 1/29). 
Also, Kang et al. (2008) reported that the detection 
rate of armA in Enterobacter cloacae was 4.1% 
(19/463) in a study done to detect the 16SrRNA 
methylase genes in amikacin resistant 
Enterobacteriaceae isolates that were collected in 
1995 to 2006 at university hospital in South Korea. 
Other studies reported a detection rate of armA in 
Enterobacter cloaca isolates of 2.9% (1/34) and 
2.98% (6/201) respectively (Galimand et al., 2005 
and Wu et al., 2009). However, Fritsche et al. (2008) 
reported higher prevalence of armA gene as it was 
detected in two Enterobacter cloaca isolates out of 22 
amikacin resistance isolates (9%; 2/22).  

In the present study, the prevalence of armA 
among Enterobacter cloacae was 50% (1/2) and was 
isolated from urinary sample. These results are in 
accordance with Kang et al. (2008) who reported that 
the detection rate of armA among Enterobacter 
cloacae isolates was 45.2% (19/42) in a long period 
study done in amikacin resistant Enterobacteriaceae 
isolates that were collected in 1995 to 2006 at 
university hospital in South Korea. However, 
Galimand et al. (2005) and Yamane et al. (2007) 
reported that a higher prevalence rate 100% (1/1) was 
detected among amikacin resistant Enterobacter 
cloacae isolates. This may be attributed to the small 
numbers of isolates used in these studies. Yamane et 
al. (2007) noted that the armA-positive Enterobacter 
cloacae isolate was detected in a urinary sample. Wu 
et al. (2009) reported that the prevalence rate of armA 
in Enterobacter cloacae was 25% (6/24) in Shanghai, 
China. This lower prevalence rate of armA may be 
due to the higher samples size in this study.  

In the present study, the prevalence of rmtB 
gene in amikacin resistant isolates was 20%. These 
results are in accordance with Kang et al. (2008) who 
reports that the detection rate of rmtB was 23.3 % 
(51/218) among amikacin resistant isolates. Nearly 
similar to our results, Wassef et al. (2010) who 
reported that the detection rate of rmtB was 15.1% 
among 45 amikacin resistant isolates. Different 
prevalence rates of rmtB gene in amikacin resistant 
isolates were reported, in Taiwan it was 8.6% (Yan et 
al., 2004), 36.4% in North and South America 
Fritsche et al., 2008 and in China were 10.9% (Wu et 
al., 2009 ) and 84% (Yu et al., 2010). 

In our study, rmtB was detected in five E. coli 
(5/15; 33.3%) amikacin-resistant isolates. These 

results are comparable with Kang et al. (2008) who 
reported that the RmtB was detected in 34.6% (18/52) 
of amikacin resistant E. coli isolates. However, Yu et 
al. (2010) reported higher rmtB gene detection rate 
(81.8%; 36/44) which indicates higher spread of rmtB 
gene carrying plasmid in the isolated E. coli. One 
(1/4; 25%) Pseudomonas aeruginosa isolate was 
rmtB positive in our study. Similar finding was 
reported by a Japanese study presented by Yokoyama 
et al. (2003). Other studies reported that no rmtB 
gene was detected among the amikacin resistant 
Pseudomonas aeruginosa isolates (Yamane et al., 
2007 and Fritsche et al., 2008).  

In our study, no rmtB gene was detected in 
Klebsiella pneumoniae, Enterobacter cloaca or 
Acinetobacter baumanii isolates. Similar findings 
were reported by many studies (Doi et al., 2007, 
Yamane et al., 2007 and Kang et al., 2008). However, 
some studies reported that rmtB was detected in 
Klebsiella pneumoniae in rates of 8.6% and 20% 
respectively (Yan et al., 2004 and Fritsche et al., 
2008). 

In our study, rmtB gene-positive E.coli isolates 
were isolated from 2 sputum (40%); 2 urinary (40%) 
and (20%) one wound samples. Nearly similar 
finding were reported by Yu et al.(2010) who noted 
that rmtB gene-positive isolates was detected in 36 
clinical samples in a rate of 44.4% and 27.8% for 
urinary and pus samples respectively, however, lower 
prevalence of rmtB in sputum samples (2.8%; 1/36) 
was detected. 

In our study, the associations between 16S 
rRNA methylase and ESBLs production were 
detected in a rate of 66.7%. The armA-positive 
Enterobacter cloacae isolate was ESBLs producers 
and the three (60%; 3/5) rmtB- positive E.coli isolates 
were ESBLs producers. Many studies reported the 
associations between 16S rRNA methylase and 
ESBLs production with different rates ranging from 
78.4% (Yan et al., 2004), 94.3% (Yu et al., 2010) to 
100% (Wassef et al., 2010) 

In our study, all 5 E. coli isolates harboring 16S 
rRNA methylase genes were resistant to ciprofloxacin 
and susceptible to imipenem. Similar results were 
reported in Chinese study presented by Yu et al. 
(2010) who noted that all isolates harboring 16S 
rRNA methylase genes were resistant to 
ciprofloxacin, and susceptible to imipenem. Yan et al. 
(2004) reported that all armA-positive and rmtB 
positive isolates recovered were susceptible to 
imipenem. However, nine of the 28 (32.1%) armA-
positive isolates and six of the seven (85.7%) rmtB 
positive isolates were resistant to ciprofloxacin. This 
could be explained by the use of MIC method to 
determine the susceptibility of isolates to 
ciprofloxacin in the Taiwanese study while in our 
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study disc diffusion method was used. This Clinical 
data supports the use of carbapenems for treatment of 
infections due to 16S rRNA methylase associated 
with ESBL-producing organisms. However, in a 
study in Pennsylvania presented by Doi et al. (2007), 
armA was detected in two Acinetobacter baumannii 
isolates coproduced OXA-23 β-lactamase and were 
highly resistant to carbapenems.  

In our study, rmtB was more prevalent (20%; 
6/30) than armA (3.33%; 1/30) among amikacin 
resistance isolates. Similar results were obtained from 
china by Doi et al. (2004) and Wu et al. (2009) who 
reported that rmtB was found to be more prevalent 
than armA in their hospitals. However, Yan et 
al.(2004) in a Taiwanese study and Wassef et al. 
(2010) in an Egyptian study suggest that armA is 
more prevalent than rmtB amongst 
Enterobacteriaceae isolates. Wassef et al. (2010) 
attributed the apparently higher prevalence of armA 
compared with that of rmtB in his study and the 
Taiwanese study to its association on the same 
conjugative plasmid with the gene for CTXM- 3 and 
its location on the functional transposon Tn1548. It 
worthy mentioned that ESBLs isolation rate was very 
high (93.3%) in Wassef et al. (2010) (16) study. 

In our study there was poor correlation between 
the phenotypic pattern of aminoglycosides resistance 
detected by disk diffusion test and the genotypic 
pattern of resistance that was detected in (7/13; 
53.8%) among high-level resistance to amikacin 
(MICs >256 mg/L) isolates. Similar finding was 
reported by Wassef et al. (2010) who noted a 
correlation in only 24.2% of bacterial isolate. On the 
other hand, a higher correlation record (95.5%) was 
detected in a surveillance study performed in Europe, 
North America, and Latin America. This could be 
attributed to the usage of nine aminoglycosides 
including arbekacin aminoglycoside modifying 
enzymes and a high-level arbekacin resistance (MIC 
>512 mg/L) was used as for screening the 16S rRNA 
methylase-producing strains (Pe´richon et al., 2010). 
The findings reported by Wassef et al. (2010) was 
explained by the presence of other causes of 
aminoglycosides resistance in the PCR negative 
isolates such as the enzymatic modification and the 
absence of arbekacin in the selective criteria as 
arbekacin enhance the chance for detection of the 16S 
rRNA methyltransferases causative genes. This could 
be an acceptable explanation for our study also as the 
conditions were nearly similar. 

Plasmid-mediated armA and rmtB genes have 
been identified from E. coli in swine from Spain and 
China (Gonzalez-Zorn et al., 2005 and Chen et al., 
2007). In China, it was reported that the emergence of 
the armA and rmtB genes in clinical isolates of E. coli 
found in chickens (Du et al., 2009). A large amount 

of aminoglycosides has been consumed in veterinary 
medicine. This may have served as a selective 
pressure for enteric gram-negative organisms to 
acquire 16S rRNA methylase genes, possibly from 
nonpathogenic environmental actinomycetes that 
intrinsically produced aminoglycosides or similar 16S 
rRNA inhibitors, and then maintain and spread them 
to humans through the food supply chains (Doi and 
Arakawa, 2007). 
Conclusion 

 16S rRNA methylase genes were detected in 
gram negative bacilli in TBRI. RmtB was found to be 
more prevalent than armA. There was correlation 
between the detection of methylase genes and the 
production of ESBLs the aminoglycoside resistance 
produced by methylase and the association of their 
genes with mobile elements will require enhanced 
laboratory capabilities for their detection, appropriate 
infection control practices to limit continued spread, 
and reliance on alternative chemotherapeutic agents 
including carbapenems for treatment of infections due 
to 16S rRNA methylase associated with ESBL-
producing organisms. The developments of new 
aminoglycoside agents that bind to methylated 
ribosomes are critically needed.  
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Abstract: Despite the importance and well-known status of non-functional requirements in the success of Web 

applications in the field of Web Engineering, they do not receive much attention. In many cases, these requirements 

remain pending, unconsidered, un-analyzed and undesigned after determining in the requirements engineering phase 

until completing application implementation. The aim of the present study is to model and analysis the non-

functional requirements in designing Web applications. This will be done to ensure providing an architecture which 

supports the necessary quality characteristics of these applications. To realize the nature of these requirements, we 

focused on a large industrial case study which is a Web-based organizational application. It was observed that the 

majority of non-functional requirements in the Web applications architecture are intersecting concerns which should 

be modeled separately. However, this issue has not received necessary attention. Finally, the proposed architecture 

has been presented and evaluated. 
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1. Introduction 

Keep pace with technological advances, the 

dependence on information technology is increased 

and relationships become more complex. Since rapid 

and safe access to information is vital where success 

or failure of business and industry depends on it, 

Web-based systems have a special place. Using this 

technology, experts and organizations managers can 

access to needed information from anywhere in the 

world. Also, using this technology, organizational 

costs reduce significantly which is considered as an 

important issue. 

Web engineering suggests an agile but also 

systematic framework for constructing high quality 

applications and industrial Web-based systems 

(Pressman, 2010). In developing these systems, we 

deal with functional and non-functional requirements. 

Functional requirements represent system’s 

performances. In fact, functional requirements are the 

concrete and usable system capabilities so that the 

user could perform its duties in the organization. 

Non-functional requirements or quality 

characteristics are related to the system performance. 

These requirements are rather concerned by system 

developers. If these two requirements are not 

dependent and modeled, the costs of system 

development and maintenance increase significantly. 

Concern is an aspect of a problem which is 

important for stakeholder or stakeholders (Mancona, 

2003). Concerns are often confused with 

requirements, although they are different, basically 

(Jacobson and Pan-Wei, 2005). Intersecting concerns 

are observed when the functional and non functional 

concerns are intertwined and not be able to module 

separately. Finding the intersecting concerns is a 

difficult task, thus designing and developing the 

system becomes difficult (Francescomarino and 

Tonella, 2009). Object-oriented approach is the 

dominant method for designing the systems. But, 

despite all its advantages and privileges, it is not able 

to module non-functional concerns, properly. Finally, 

it is observed that the non-functional concerns are 

scattered in the functional concerns. 

Some techniques have been proposed to 

resolve this drawback of object-orientation including 

aspect-oriented programming (AOP), combination 

filters (CF), multidimensional separation of concerns 

(MDSOC) and adaptive programming (AP) 

(Chitchyan and Ruzanna, 2005). In the present study, 

aspect-oriented programming was selected. Since the 

language of developing this subsystem is Java, the 

AspectJ programming language was used. This has 

added the object-orientation concepts to Java. 

Aspect-oriented programming was introduced by  
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Mr. Gregory Kyzals and his group in 1997 (Kiczales 

and Hilsdale, 2001). Aspect-oriented programming is 

a technology which supports separation of 

intersecting concerns (Augusto and Lemos, 2011). 

With this language, functional and non functional 

concerns can be modeled. Thus, the process 

considerably lowers the cost of system maintenance. 

It also facilitates understanding architecture and the 

system code for program developers and improves 

system performance and security. 

Software architecture is defined as a set of 

important design decisions about the system 

(Medvidovic and Dashofy, 2007). Software 

architecture plays a fundamental role in overcoming 

the inherent difficulties of developing large scale 

complex software systems (Kiczales and Lamping, 

1997). 

Aspectual Software Architecture Analysis 

Method (ASAAM) was selected for evaluating the 

system architecture (Pressman, 2010). Using this 

method, we can assess the improvement of the 

architecture compared to the original architecture. At 

the end of the study, with the help of calculations, it 

is shown that the system architecture has been 

improved significantly compared to the original 

architecture. 

2. Case Study  

"Comprehensive web-based organizational 

resources planning system” is a medium scale web-

based application. This system consists of 11 

subsystems including the financial management, 

production management, sales management, 

purchasing management, warehouse management, 

human resources management, management, 

maintenance, quality control, project management 

and office automation. The system has been designed 

based on architectural patterns of Layering, Domain 

Model, Data Mapper and MVC in order to exploit in 

organizations with 3,000 to 4,000 personnels. Fig. 1 

shows the system architecture. 

Due to the enormous volume of this web 

application, much attention has been paid to human 

resources management subsystem during conducting 

present study. The process model for web 

applications engineering is an agile version of the 

general software process model. System development 

process is an agile and model-oriented process. This 

process develops the system in terms of functional 

requirements systematically. However, this process 

of development acts occasionally for providing non-

functional requirements. So that after implementation 

of each functional scenario, the mechanisms of 

providing non-functional requirements are 

programming in the code modules of the scenario 

repeatedly, non-coherently. The basic architecture of 

the case study is shown in Fig. 3. 

 
Figure 1. Layered architecture of the comprehensive 

web-based organizational resources planning system 
 

3. Redesign 

The case study was redesigned using an 

aspect-oriented process presented for developing 

web-based organizational applications considering 

the two non-functional requirements of security and 

response-time. These requirements are important in 

the current situation of the system. According to 

improvement process, after diagnosis of non-

functional requirements with being aspect capability, 

their subsystem scenarios, i.e. the operational non-

functional and controllable non-functional concerns 

must be compiled. Table 1 represents the 

corresponding scenario of these concerns for the case 

study.  

After compiling these scenarios, the web-

based organizational application architecture is 

developed by defining aspect-oriented components 

for moduling non-functional requirements with 

aspecting capabilities intersecting concerns of the 

application architecture. These components are 

described using UML 2.0. 

In the next step, each modeled concern has 

been implemented using aspect-oriented 

programming independent of the core functional 

concerns. Fig. 3 shows a part of simplified sample 

code.  

In the basic architecture, the components 

including core functional concerns, operational non-

functional and controllable non-functional are 

intersecting i.e. the scattering and complexity of the 

concerns is observed throughout the architecture. 

The architecture of this subsystem has been 

improved by aspect-oriented injection of non-

functional requirements to its development process. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2482 

The obtained architecture is shown in Fig. 4 as the 

proposed architecture. 

The architecture obtained from this 

improved process consists of two orthogonal layers. 

The first layer is the basic architecture of Web 

application. This layer is developed using 

conventional method of Web Engineering merely to 

achieve functional goals based on core functional 

concerns. The second layer is responsible for 

modeling non-functional application requirements as 

aspect-oriented components. Finally, the two layers 

are combined together by provided infrastructures in 

the aspect-oriented programming after independent 

development, and represent the final product. It is 

expected that the new architecture be more improved 

than the previous architecture version. 

 

Table 1: A functional scenario 
Scenario No S120 

Scenario 

Type 
Core non-functional concern 

Scenario 

Title 
Calculation of group salary 

Scenario 

Description 

At first, a list of organization 

employees is displayed based on required 

filters. Then, some (or all) employees are 

selected from the list. Salary calculation is 

performed for each employee according 

the following procedure:  

1 – a blank salary list corresponding to the 

current salary period is constructed for 

each employee. 

2 - Employment certificate of the 

personnel which is active in the current 

salary period is retrieved. 

3 - A list of salary elements defined in 

the employment certificate is retrieved.  

4 – A salary item is constructed for each 

retrieved salary elements. This item is 

determined based on the specified the 

calculation method. 

 

 

4. Evaluation Method Selection 

Evaluation of the software is critical for 

meeting the quality requirements of the system. In 

software projects, as soon as a bug discovered in the 

project, as the costs of correcting and maintenance of 

the software will be reduced. Thus, assessment has a 

special place. Basically, architecture evaluation is 

performed after defining the architectural decisions 

before the implementation phase. Software 

architecture evaluation can be done in two times: 

early, late (Clements and Kazman, 2006). Early 

architecture evaluation can be carried out when 

architecture not still fully implemented. The late 

architecture is performed when the architecture has 

been well designed. 

The basic parameters of the software 

architecture evaluation include: minimum coupling, 

maximum continuity, completeness, being 

understood, adaptability, realism (Garland and 

Anthony, 2003). 

Coupling is the number of dependencies 

between two subsystems. If dependencies between 

the subsystems were less, the subsystems are 

independent. Continuity is the number of 

dependencies within components of a subsystem. If 

the subsystem consists of a lot of connected 

components, its continuity is high. If the subsystem 

consists of irrelevant components, its continuity is 

low. The software architecture must be completed to 

meet all functional and non-functional requirements 

of the system. The software architecture must be 

understandable for various stakeholders. The 

components of the software architecture must be 

compatible and consistent. Finally, the software 

architecture must be implementable. 

The following items are of the advantages of 

evaluation: gathering the project stakeholders, 

prioritizing conflicting objectives, obligation to 

provide a clear architectural, improvement of 

software architecture (Clements and Kazman, 2006). 

There are four techniques categories for evaluating 

software architecture which are briefly described. 

These techniques are: experimental techniques, 

simulation, questioner and measurement techniques.  

In experience-based techniques, evaluations 

are carried out based on knowledge and experience of 

developers and evaluators according to the past 

projects. This method is based on interviews with 

system stakeholders and use of their experiences 

(Jeong and Kim, 2006). Because of inconsistencies in 

stakeholders' statements and non-technicality of the 

results of interviews and evaluations, addressing this 

method is neglected in the present study. 

The protype is used in the simulation 

technique. Prototype is a sample which provides non-

performance user interface. The users may check it to 

ensure providing their requirements by the system. 

The simulation method is used to measure the 

performance. These methods need to implement 

components of the architecture and simulating other 

components for architecture implementation. 

Therefore, they need information about the 

underdevelopment system which is not available 

during the development and architectural design. 

Also, these methods are expensive. Moreover, many 

important features of the system, especially non-

functional features such as storage capacity, 

reliability and error educability cannot be 

instantiated. 
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Figure 2. Basic architecture of human resources management subsystem 

 

Figure 3. Part of the applied code for salary calculation in Model Controller layer after applying the proposed 

aspect-oriented development precess 
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Measurement methods use mathematical 

equations and expressions. These methods evaluate 

the software architecture based on measurable quality 

characteristics. Measurement techniques express 

questions with measurable answers. However, 

because measuring the questioned values is a difficult 

task in the software design stage and it is limited to 

some small qualitative characteristics, these 

techniques are not widely used as questioning 

techniques. 

In questioning techniques, questions are 

expressed about the quality of the architecture (These 

questions can be expressed in the form of checklists 

or scenarios). Because these questions are qualitative, 

their answers cannot be accurately determined. But, 

they can be used for relative comparison of several 

items. In this study, the questioning technique was 

used for evaluation.  

Questioning techniques consist of three 

techniques including scenarios, questionnaires and 

checklists. Scenario is a technique for determining 

the requested quality of the architecture. Six 

components are available for consistenting and 

normalizing different scenarios to the standard 

scenario. This will facilitate the evaluation processes 

i.e. stimulus source, stimulus, environment, product, 

response, response measurement (Clements and 

Kazman, 2006). 

One of the advantages of the scenarios is 

that they are specific to a particular system. Each 

software system needs a certain degree of quality 

with respect to their duties. Therefore, the expected 

quality level of the system should be determined 

according to the type of system tasks. Architecture 

evaluation by scenarios is such that it is determined 

whether the architecture can meet the desired 

scenarios or not. 

The SAAM can be considered as the first 

scenario-based software architecture evaluation 

method. This architecture evaluation method is used 

in terms of non-functional requirements. The goal of 

SAAM is to provide a method for evaluating the 

quality features of the architecture versus the 

available documentation of the system requirements. 

If the SAAM is employed for the architecture, the 

strengths and weaknesses of the architecture, and the 

failed points in the terms of change capability will be 

determined. If the method is used for two or more 

architectures, it will compare the architectures in 

terms of change capability. 

For evaluation by the SAAM, the non-

functional scenarios that need to be evaluated must 

be identified and numbered. The software 

architecture should be briefly outlined. If more 

details of the architecture are needed during the 

evaluation, the architecture will be developed.  

At the end of the SAAM evaluation, 

mapping between scenarios and architecture and its 

changing costs will be presented in order to identify 

sensitive areas of the architecture which have the 

potential to change. Also, understanding of the 

system performance is completely done. 

Furthermore, a comparison between the architectures 

and the level of their support from the system 

performance is presented at the end of evaluation. 

Assessment Team of SAAM: Assessment 

Team is composed of three groups: 

i - External stakeholders are the owners and users 

of the system who are involved in providing 

commercial purposes.  

ii - Internal stakeholders: system evelopers 

including the architect and the architectural team 

who have direct role in software architecture 

providing and analyzing. 

iii – SAAM Team: the architecture evaluation 

team which do the evaluation task. 

Before implementing SAAM, a brief 

explanation is given about the system functionality 

and the main purpose of the system. Then evaluation 

process is started. SAAM consists of 6 stages i.e. 

scenario development, architecture description, 

classification and prioritization of scenarios, 

evaluating scenarios, obtaining communication 

between the scenarios and providing the overall 

assessment. 

ASAAM has been developed by expanding 

the SAAM method in order to identify architectural 

features using the scenarios. Fig. 5 shows the 

ASAAM activities. 

 
Figure 5. Activity of ASSAM (Tekinerdogan, 2004) 
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Figure 4. The proposed architecture 

 

Table 2: A corrective maintenance scenario 

Scenario No S300 

Scenario Type Corrective maintenance scenario  

Relevant 

Scenario 
NFR-1 (Security) 

Scenario 

Description 

The has Permission On (username, 

action) method does not consider the user 

role in the permission scenario, while the 

user may have several roles in the 

system. Neglecting this may cause 

problem in the system. Because if the 

user has multiple roles, this method 

considers only his first role. 

Determination of the Right of access 

should be done separately for each user 

role. 

Response 

This method should be corrected as has 

Permission On (username, action and 

role). 

 

5. Evaluation of the basic and proposed 

architectures 

Two architecture design approaches of the 

case study were evaluated using ASAAM in terms of 

maintenance capability. 

Four scenarios categories including 

scenarios for corrective maintenance, scenarios for 

perfective maintenance, scenarios for adaptive 

maintenance, and scenarios for preventive 

maintenance  are defined in order to evaluate the 

maintenance capability. A typical scenario is shown 

in Table 2. 

In order to compare the basic and proposed 

architectures, each maintenance capability evaluation 

scenario was weighted considering the cost of the 

changes. The weight of each scenario is calculated 

using the following equation. The results are listed in 

Table 3. The average cost of each maintenance 

capability evaluation scenario was calculated. The 

results are listed in Table 4 as the costs of 

maintenance capability. 

Cost =[ (L * M * C ) / T] * 100 

Cost: the average cost of change 

L: the number of affected layers of the 

architecture 

M: the average number of the affected modules of 

each component in each layer 

C: the number of affected components 

T: total number of the subsystem modules 

6. Conclusion and Summary 

In the proposed approach, using the concept 

of aspect, the core functional concerns, operational 

non-functional concerns and controllable non-

functional concerns were separated in the process of 

developing Web applications. The obtained 

architecture firstly fulfills the principle of separation 

of concerns better than before. Secondly, non-

functional requirements with aspectual capability are 

clearly described. Therefore, it is expected the new 

architecture has higher maintenance capability than 
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the old architecture. The results of evaluation and 

testing performed on the case study as a web-based 

organizational application shows that the system 

maintenance capability wille grow significantly with 

increasing adhesion of architectural components and 

removal of dependence of hundred system modulus 

to non-functional requirements as intersecting 

concerns through the use of aspects. Thus, according 

to evaluation results and by comparing these two 

architectures, it can be concluded that the use of 

aspectual approach in modeling non-functional 

requirements in designing web applications result in 

increasing the maintenance capability of the 

application. 

 

 

Table 3. Comparison of basic and aspect-oriented architectures in terms of maintenance costs 

Scenario No 
Average maintenance cost of each 

module in basic architecture 

Average maintenance cost of each 

module in aspect-oriented 

architecture 

S300 [(4*4*6)/96]*100 [(4*1*1)/104]*100 

S301 [(3*4*6)/96]*100 [(3*1*1)/104]*100 

S302 [(1*2*6)/96]*100 [(1*1*1)/104]*100 

S303 [(3*4*6)/96]*100 [(3*1*1)/104]*100 

S304 [(3*4*6)/96]*100 [(3*1*1)/104]*100 

 

Table 4. Average cost of each maintenance capability scenarios categories 

Maintenance activity 
Average cost in basic architecture 

(scale: 100) 

Average cost in aspect-oriented 

architecture (scale: 100) 

Corrective maintenance 87.5 3.4 

Perfective maintenance 43.7 1.9 

Adaptive maintenance 87.5 3.4 

Preventive maintenance 25 1 
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Abstract: In the present article we obtain a sufficient condition for a function belongs to a class of analytic 
functions defined by convolution. The main result presented here includes a number of known consequences as 
special cases.  
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1. Introduction 
Let the class of all functions  

�(�) = � + �����
��� + ⋯  

which are analytic in � = {�;|�|< 1} be denoted by 
�� and let �� = �.  
A function �(�) ∈ ��is spiral-like of order �, if  

Re ���
���(�)

�(�)
> �cos�,0 ≤ � < 1, 

for all � ∈ � and � is real with |�|<
�

�
 . We denoted 

the class of all such spiral-like functions of order � 
by ��

∗(�,�). For � = 1 and � = 0, this class reduces 
to the well-known class of spiral-like functions which 
was introduced by Spacek [4] in 1933. 
For any two analytic functions �(�),�(�) ∈ �� , we 
define the convolution or Hadamard product by 

(� ∗ �)(�) = � + �����
��� + ⋯ , 

where �(�) and �(�) are given by 
�(�) = � + �����

��� + ⋯ ,  and  �(�)
= � + �����

��� + ⋯ . 
 
Using the concept of convolution, we define a 
subclass ��(�,�,�) of analytic functions as follows: 
A function �(�) ∈ ��  belongs to the class 
��(�,�,�), if  

Re ���
�(� ∗ �)′(�)

(� ∗ �)(�)
> �cos�,0 ≤ � < 1, 

for all � ∈ �  with (� ∗ �)(�) ≠ 0 and �  is real with 
|�|<

�

�
 . This class gives a transition from the class 

�∗  of starlike functions to the class �  of convex 
functions.  

In this paper, we obtain a sufficient 
condition for a function to be in the class ��(�,�,�). 
To prove our main results, we need the following 
Lemma proved in [2]. 
 

Lemma. Let Ω be a set in the complex plane � and 
suppose that � is a mapping from �� × � to � which 
satisfies �(��,�;�) ∉ Ω  for � ∈ �, and for all real 
�,�  such that � ≤ −�(1 + ��) 2⁄ . If �(�) = 1 +
���

� + ⋯  is analytic in � and �(�(�),���(�);�) ∈ Ω 
for all � ∈ �, then Re �(�) > 0.  
 
Main results 

In this section, we study some sufficient 
conditions for function belongs ��(�,�,�). 
 
Theorem 2.1. If �(�) ∈ ��, satisfies 
 

Re����
�(� ∗ �)′(�)

(� ∗ �)(�)
��

��(� ∗ �)′′(�)

(� ∗ �)′(�)
+ 1�

>
��

4�
+ �,(� ∈ �) 

 

where 0 ≤ � ≤ 1, 0 ≤ � < 1, � is real with |�|<
�

�
  

 
and 

� = �(1− �)cos� �
�

2
+ (1 − �) cos� �� 

� = −(1 − �)�sin2� cos� 
� = �cos� (�� cos� � − sin� �)

+ ��sin� sin2� � cos� � 

+ �(1 − �)cos� −
��

2
(1− �). 

Then �(�) ∈ ��(�,�,�). 
 
Proof. Set 

�(� ∗ �)′(�)

(� ∗ �)(�)
= �(�) = cos� [(1− �)�(�) + �]

+ � sin�.                 (2.1) 
Then �(�)and �(�)  are analytic in �  with �(0) =
1 and �(0) = 1. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

2488 
 

 
Taking logarithmic differentiation of (2.1), we have 

�(� ∗ �)′′(�)

(� ∗ �)′(�)
=
���(�) + ������(�) − �(�)

�(�)
, 

and hence 

����
�(� ∗ �)′(�)

(� ∗ �)(�)
��

��(� ∗ �)��(�)

(� ∗ �)′(�)
+ 1� 

= ����(�) + ���(�) + ��(�) + � 
        = �(�(�),���(�);�),  
 
with 
� = �(1 − �) cos�, 
� = �����(1− �)�cos��, 
� = (1 − �)�2������cos�� + ������sin2�

+ (1 − �) cos�), 

� = �����(��cos�� − sin�� + � �sin2�)
+ (1 − �)(� cos� + � sin�). 

 
Now 

�(�,�;�) =  �� + ��� + �� + �. 
For all real �  and �  satisfying � ≤ −�(1+ ��) 2⁄ , 
we have 

�(��,�;�) = �� + �(��)� + �(��) + � 
     = �� − ��� + ��� + � 

≤ −
(1+ ��)��

2
− ��� + ��� + � 

= −�
��

2
+ ���� + ��� −

��

2
+ � 

= −�
�

2
�(1− �) cos� + �����(1− �)�cos�����

+ ��(1− �)�2������cos��

+ ������sin2� + (1 − �) cos�)�� 

+ �����(��cos�� − sin��
+ � �sin2�)
+ (1 − �)(� cos� + � sin�). 

 
Now taking real part of both sides, we have 

Re �(��,�;�) ≤ −�(1 − �)cos� �
�

2
+ (1 − �) cos� �� ��

− [�(1 − �)�sin2� cos�]�
+ � cos�(��cos�� − sin��)
+ �� sin� sin2� + �(1 − �)cos�

−
��

2
(1 − �). 

 
Equivalently, we have 

Re �(��,�;�) ≤ −��� −�� +�

= −�√�� +
�

2√�
�
�

+
��

4�
+� 

<
��

4�
+ �, 

 

where �,� and � are given in the hypothesis. 

Let Ω = ��;Re � >
��

��
+ ��.  

Then �(�(�),���(�);�) ∈ Ω  and 
�(��,�;�) ∉ Ω,∀ real � and � ≤ −�(1 + ��) 2⁄ ,� ∈
�. By an application of Lemma 1.1, we obtain the 
required result.  

By taking � = 0 , � = 1,� = 0 and �(�) =
�

���
 in 

Theorem 2.1, we get the result proved in [1]. 
 
Corollary 2.2. If �(�) ∈ �, satisfies 

Re�
���(�)

�(�)
��

����(�)

��(�)
+ 1�� > −

�

2
,  � ∈ �,� ≥ 0, 

then �(�) ∈ �∗. 

If we take  � =
�

�
,� = 1,� = 0  and �(�) =

�

���
 in 

Theorem 2.1, we obtain the following result proved 
in [1]. 
 
Corollary 2.3. If �(�) ∈ �, satisfies 

Re�
���(�)

�(�)
��

����(�)

��(�)
+ 1�� > −

��

4
(1− �),   

then �(�) ∈ �∗ �
�

�
�. 

 

If we take � = 0 and �(�) =
�

���
 in Theorem 2.1, we 

obtain the result proved in [3]. 
 
Corollary 2.4. If �(�) ∈ ��, satisfies 

Re�
���(�)

�(�)
��

����(�)

�′(�)
+ 1��

> �� �� +
�

2
− 1� + �� −

��

2
�,  

0 ≤ �,� < 1, then �(�) ∈ ��
∗(�).  

 
Theorem 2.5. Let  � ≥ 0,0 ≤ � < 1  and � is real 

with |�|<
�

�
. If �(�) ∈ �� satisfies 

Re����
(� ∗ �)(�)

�
��

�(� ∗ �)′(�)

(� ∗ �)(�)
+ 1− ���

> �� −
��

2
(1 − �)� cos�,  

then  

Re ���
(� ∗ �)(�)

�
> � cos�. 

 
Proof. Consider 

���
(� ∗ �)(�)

�
= [(1− �)�(�) + �]cos� + � sin�. 

Taking logarithmic differentiation, we get 

�
�(� ∗ �)′(�)

(� ∗ �)(�)
+ 1 − �

=
[�(1 − �)cos�]���(�)

[(1 − �)�(�) + �]cos� + � sin�
+ 1 
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So 

���
(� ∗ �)(�)

�
��

�(� ∗ �)′(�)

(� ∗ �)(�)
+ 1− ��

= [�(1 − �)cos�]���(�)
+ [(1− �)cos�]�(�)
+ (�cos� + � sin�). 

                                = �(�(�),���(�);�). 
For all real �  and �  satisfying � ≤ −�(1+ ��) 2⁄ , 
we have 
�(��,�;�) = [�(1 − �)cos�]� + [(1− �)cos�](��)

+ (�cos� + � sin�). 
Taking real part on both sides, we have 

Re �(��,�;�) = [�(1 − �)cos�]� + �cos� 

                  ≤ −
�

�
�(1 + ��)�(1 − �)cos� + �cos�  

 ≤ �cos� −
��(1− �)cos�

2
 . 

 
Let us take 

Let Ω = ��;Re � > �� −
��

�
(1 − �)� cos��.  Then 

�(�(�),���(�);�) ∈ Ω  and �(��,�;�) ∉ Ω,∀ real � 
and � ≤ −�(1+ ��) 2⁄ ,� ∈ �. By an application of 
Lemma 1.1, we obtain the required result.  
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Abstract: Low birth weight babies have been defined by W.H.O as weight at birth of less than 2.5 kg. It contributes 
substantially to neonatal, infant and childhood mortality as well as morbidity. Across the world neonatal mortality is 
20 times more likely for low birth weight babies compared to heavier babies (> 2.5 kg). The World Health 
Organization has estimated that annually 24 million LBW infants are born in developing countries. As the prevalence 
of LBW infants is around 5% in many industrialized countries, it changes between 5-30% in underdeveloped or 
developing countries. One of the goals of the 1990 World Summit for Children was to reduce the prevalence of low 
birth weight to less than 10% by the year 2000. However, this remains a formidable challenge to-date. Objectives: To 
estimate the prevalence of low birth weight among babies registered in the primary health care centers in Abha city 
and to identify the factors that determines Low Birth Weight among these babies. Subjects and methods This study 
followed a cross-sectional design. It was conducted in Abha City, which is the capital of Aseer Region in Saudi 
Arabia. Results: 18.8"% of the studied babies had LBW. The present study showed that birth weight was 
significantly associated with level of utilization of antenatal care. Maternal age is an important risk factor related to 
birth weight of the neonate. Mothers less than 20 years of age had increased proportion of LBW babies. LBW was 
more common in female babies as compared to male babies. working mothers are at increased risk of having LBW 
infants, Mothers had previous abortion, preeclampsia, hypertension or anemia had LBW babies. Conclusion: It is 
concluded from this study that young maternal age, maternal work, poor antenatal care, maternal anemia, and 
pregnancy induced medical ailments have strong association with low birth weight. To overcome these problems, the 
mother and child health care services should receive special attention and mothers must be encouraged to attend the 
PCCCs regularly for antenatal care.  
[Faten M. R. Ismaeil, and Hasssan Al Mosa. Prevalence and Determinants of Low Birth Weight in Abha City. 
KSA. Life Sci J 2012;9(4):2490-2495]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 368 
 
Keywords: Low birth weight, Determinants, prevalence. 
  
1. Introduction 

Children's health is to a great extent determined 
by factors that operate in utero, well before they are 
born. (1) Birth weight (BW) is the most important 
determinant of perinatal, neonatal, and post-neonatal 
outcomes.(2).Poor growth during the intrauterine 
period increases the risks of perinatal and infant 
mortality and morbidity throughout life(3). Low birth 
weight (LBW) is responsible for 60% of the infant 
mortality in the first year of life and it carries a 40-
fold increase in the risk of neonatal mortality during 
the first month(4). Low birth weight is defined as a 
birth weight of a live born infant of less than 2,500 g. 
regardless of gestational age and is associated with a 
range of both short- and long-term adverse 
consequences. (5) 

Infants born LBW are at risk to develop acute 
diarrhea or to be hospitalized for diarrhoeal episodes 
at a rate almost two to four times greater than their 
normal birth weight counterparts(6). Infants who are 
LBW risk contracting pneumonia or acute lower 
respiratory infections (ALRI) at a rate almost twice 
that of infants with normal birth weight; and more 
than three times greater if their weight is less than 
2000 g.(7). LBW is also implicated as a contributor to 

impaired immune function which may be sustained 
throughout childhood (8).  

Low birth weight is a risk factor for 
malnutrition, growth retardation, failure to thrive and 
cognitive impairment. Low birth weight is also a risk 
factor for atherosclerosis, renal disease, non-insulin 
dependent diabetes mellitus, asthma, hypertension, 
obesity, psychological stress and hepatoblastoma.(9). 

Although about one-half of all LBW infants in 
industrialized countries are born preterm (<37 wk 
gestation), most LBW infants in developing countries 
are born at term and are affected by intrauterine 
growth restriction that may begin early in pregnancy 
(10). 

The World Health Organization has estimated 
that annually 24 million LBW infants are born in 
developing countries. As the prevalence of LBW 
infants is around 5% in many industrialized countries, 
it changes between 5-30% in underdeveloped or 
developing countries (11) 

According to current available data from 111 
countries, Yemen has the highest percentage of LBW 
(32%); it is lowest in Albania, which also is a 
developing country. It is 5% in Denmark and 6% in 
Italy. The figure stands at 19% for Pakistan, 22% for 
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Sri Lanka and 30% for India and Bangladesh. This is 
in sharp contrast to neighboring China (6%) and Iran 
(7%).(12). 

Causes of IUGR are complex and multiple, 
Growth will be retarded in utero if the placenta is 
abnormally small or blocked causing insufficient 
nutrients to reach the fetus. The maternal 
environment is the most important determinant of 
birth weight, and factors that prevent normal 
circulation across the placenta cause poor nutrient and 
oxygen supply to the foetus, restricting growth. These 
factors may include maternal undernutrition, anaemia, 
and acute and chronic infections (such as sexually 
transmitted diseases and urinary tract infections). 

Also associated with IUGR are maternal disorders 
such as renal diseases and hypertension. Cigarette 
smoking and pre-eclampsia cause the highest relative 
risks for IUGR in industrialized countries, while 
alcohol and drug use may also restrict foetal growth 
(13). 

Low socio-economic status is the underlying 
cause of low birth weight. Other causes include 
maternal diseases like antepartum hemorrhage, 
cervical incompetence; adolescent pregnancies; short 
birth intervals; intrauterine infections; congenital 
malformations. Also it has been documented that 
there is increased risk of low birth weight among 
young mothers (<20 years) as compared to mothers 
above 20 years (14). 

Multiple gestations are high risk pregnancies, 
which may be complicated by pre-maturity, low birth 
weight infants, preeclampsia, anemia, postpartum 
hemorrhage, intrauterine growth restriction, neonatal 
morbidity and high perinatal, neonatal and infant 
mortality. The rate of multiple gestation pregnancies 
has grown exponentially over the last few decades 
and is responsible for the steady increase in the rate 
of low birth weight infants. As a group, infants of 
multiple gestation pregnancies have higher mortality 
and morbidity than singleton pregnancies. The 
increase in adverse outcomes is related to the 
increased risk of preterm delivery and low birth 
weight, and not to the multiple gestation itself (15).  

Gebremariam (16) found that younger maternal 
age, maternal short stature, late antenatal visits and 
complicated pregnancies were significantly 
associated with low birth weight. Less than 4 
antenatal visits, coffee or tea intake during pregnancy, 
and repeated abortions as risk factors of LBW. Pre-
term labor, premature rupture of membrane and close 
birth spacing, as risk factors of LBW (17). 

One of the goals of the 1990 World Summit for 
Children was to reduce the prevalence of low birth 
weight to less than 10% by the year 2000. However, 
this remains a formidable challenge to-date. It is 
therefore encouraging that the international public 

health community has begun to increase its attention 
toward these four million infants who die each year 
and the many more that survive with a diminished 
quality of life. Low birth weight is a reasonable well-
defined problem caused by factors that are potentially 
modifiable and the costs of preventing them are well 
within reach, even in poor countries (18). 
Objectives: 
1- To estimate the prevalence of low birth weight 

among babies registered in the primary health 
care centers in Abha city. 

2- To identify the factors that determines Low 
Birth Weight among these babies. 

 
2.Subjects and methods: 

This study followed a cross-sectional design. It 
was conducted in Abha City, which is the capital of 
Aseer Region in Saudi Arabia. 

 In this study all babies who were delivered alive 
and registered in the primary health care centers in 
Abha city during one year period from !st January 
2010 to 31th December 2010 were considered.  

The data was obtained from the Case Records of 
Mothers of Babies registered in the primary health 
care centers. Records with insufficient Information 
were excluded.  

The neonates divided into two groups according 
to the birth weights recorded in the health records. All 
LBW neonates were classified as the case group, 
while those whose birth weight exceeded 2,500 g 
served as the control group. In total, 3280 mothers 
and babies were included. Preterm and multiple 
babies were excluded. 

Data for both groups of infants were listed in a 
special questionnaire that included maternal and 
delivery data, as well as data about the newborn. 
Variables such as age, body mass index (BMI), 
mother’s body weight and height, presence of serious 
disease(s) before delivery, antenatal care, 
complications during pregnancy, smoking and 
working status and educational level of the mother, 
route of delivery, gender of the neonate and were 
carefully retrieved from the medical records of the 
mother and neonate. Births that occurred at < 37 
weeks were classified as preterm. Neonatal birth 
weight < 2,500 g was classified as LBW. 

Data was analyzed using the Statistical Package 
for the Social Sciences version 20 (SPSS,20). 
Frequencies and percentages were computed to 
present the categorical response variables like sex of 
baby, antenatal booking status, age, parity, working 
status, inter pregnancy interval and anemia. Chi-
square test was applied to compare the categorical 
response variables between case and control groups. 
A p-value < 0.05 was considered to be statistically 
significant. 
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3. Results:  
As table (1) shows, only 14.1% of births were 

born by cesarian section. About half of babies 
mothers (47.3%) attended the primary health care 
centers three times or more for antenatal care. Most 
of mothers were in the age group 20-35 years. The 
minimum age was 16 years and the maximum age 
was 45 years with the mean age was 27.67 years. 
About one third (27.3%) of the studied mothers were 
primigravida. About half of the studied babies 
(49.3%) had birth interval more than three years. As 
regard the birth order, about one third (27.4%) were 
the fifth child or more. More than half of the babies 
(51.2%) were males. More than three fourths (77.6%) 
of the studied mothers were house wives. 
 
Table(1): Description of the study population 
Characteristics No. % 

Birth weight 
Normal 
LBW 

2664 
616 

81.2 
18.8 

Route of delivery 
 Normal 
Cesarean section 

 
2816 
464 

 
85.9 
14.1 

No. of antenatal visits 
Nill 
Inadequate (1-2) 
Adequate (3 or more) 

 
616 
1112 
1552 

 
18.8 
33.9 
47.3 

Maternal age 
Less than 20 years 
20 -35 years 
More than 35 years 
   Range (years) 
   Mean±SD (years) 

 
88 

2696 
496 

 
2.7 

82.2 
15.1 

16-45 
27.67±5.840 

Birth interval (years) 
Primigravida 
< 1 
1–3 
> 3 

 
896 
360 
408 
1616 

 
27.3 
11.0 
12.4 
49.3 

Birth order 
1st 
2nd – 4th 
≥ 5th 

 
896 
1488 
896 

 
27.3 
45.3 
27.4 

Fetal sex 
Male 
Female 

 
1680 
1600 

 
51.2 
48.8 

Mother work 
House wife 
Working 

 
2544 
736 

 
77.6 
22.4 

Total 3280 100 
 
Table (2) shows that more than one third 

(36.8%) of the mothers had previous abortion and 
27.3% of them had previous low birth weight. Only 
3.2% of the mothers had preeclamsia and 2.0% of 

them complained of DM during pregnancy. Few of 
the mothers had hypertension, bleeding and urinary 
tract infection during pregnancy (3.4, 4.1 and 4.6%) 
respectively. More than one third of the mothers 
(33.4%) had anemia during pregnancy and about one 
fifth of them (20.7%) exposed to second hand 
smoking. 

 
Table (2): Factors influencing the birth weight 

Characteristics No. % 

Previous Abortion 
   Yes 
   No     

 
1208 
2072 

 
36.8 
63.2 

previous LBW 
Yes 
No 

 
896 
2384 

 
27.3 
72.7 

Preeclampsia 
Yes 
No 

 
104 

3176 

 
3.2 

96.8 
Diabetes Mellitus 
Yes 
No 

 
64 

3216 

 
2.0 
98.0 

Hypertension 
Yes  
No 

 
112 
3168 

 
3.4 
96.6 

Bleeding 
Yes 
No 

 
136 
3144 

 
4.1 
95.9 

Urinary tract 
Infections 
Yes 
No 

 
152 
3128 

 
4.6 
95.4 

Anemia 
Yes 
No 

 
1096 
2184 

 
33.4 
66.6 

Second hand smoking 
Yes 
No 

 
680 
2600 

 
20.7 
79.3 

Total 3280 100 
 

Table (3) Shows that 18.8% of the studied babies 
had LBW. Less than half of low birth weight babies 
(45.5%) born by cesarian section, while only 6.9% of 
normal birth weight born by cesarian section. The 
difference was statistically significant (P=.000). 

The difference between LBW and NBW as regard 
of number of anenatal visits was statistically 
significant (p=.027). 11.7% of low birth weight 
babies were born to mothers less than 20 years of age 
while only 0.6% of the normal birth children born to 
mothers less than 20 years. The difference was 
statistically significant (P=.000).  

54.5% of babies with birth interval less than one 
year were low birth weight while only 0.9% of NBW 
had birth interval less than one year, the difference 
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was statistically significant (p=.000). As regard the 
birth order there was statistically insignificant 
difference between LBW and NBW babies (P=.073). 
More than half of babies with LBW (58.4%) their 
mothers were working compared to only 14.1% of 
NBW their mothers were working, the difference was 
statistically significant (P=.000).  
 
Table (3): Risk factors for low birth weight 

 

Characteristics No (%) p. 
value LBW NBW 

Route of delivery 
Cesarean section 

 
280(45.5%) 

 
184(6.9"%) 

 
.000 

No. of antenatal 
visits 
Nill 
Inadequate (1-2) 
Adequate (3 or 
more) 

 
208(33.8%) 
248(40.2%) 
160(26%) 

 
408(15.3%) 
864(32.4%) 
1392(52.3) 

 
 

.027 

Maternal age 
less than 20 years 
20 -35 years 
more than 35 years 

 
72(11.7%) 
432(70.1%) 
112(18.2%) 

 
16(0.6%) 

2264(85.0%) 
384(14.4%) 

 
.000 

Birth interval 
(years) 
< 1 
1–3 
> 3 

 
336(54.5%) 
80(13.0%) 

8(1.3%) 

 
24(0.9%) 
328(12.3% 

1608(60.4%) 

 
 

.000 

Birth order 
1st 
2nd – 4th 
≥ 5rd 

 
192(31.2%) 
248(40.3%) 
176(28.5%) 

 
704(26.4%) 
1240(46.5%) 
720(27.1%) 

 
.073 

fetal sex 
male 
female 

 
264(42.9%) 
352(57.1%) 

 
1416(53.2%) 
1248(46.8%) 

 
.032 

Mother work 
House wife 
Working 

256(41.6%) 
360(58.4%) 

2288(85.9%) 
376(14.1%) 

 
.000 

 
T able (4) shows that 42.9% of LBW babies 

mothers had previous abortion while 35.4% of NBW 
babies mothers had previous abortion, the difference 
was statistically significant (P=.000). About half of 
the mothers of LBW babies (45.5%) had previous 
LBW compared to 23.1% of NBW mothers, the 
difference was statistically significant (P=.032). 
!3.0% of mothers of LBW babies had preeclamsia 
during pregnancy while only 0.9% of NBW mothers 
had preeclampsia, the difference was statistically 
significant (P=.000). The difference between LBW 
and NBW as regard DM was statistically insignificant 
(P=.069). !5.6% of mothers of LBW babies had 
hypertension during pregnancy compared to only 
0.6% of mothers of NBW babies, the difference was 
statistically significant (P=.000). 19.5% of mothers of 
LBW babies had bleeding during pregnancy 
compared to only 0.6% of mothers of NBW babies 
and the difference was statistically significant 
(P=.000). As regard urinary tract infections, 23.4% of 
mothers of LBW babies complained of UTI compared 
to only 0.3% of mothers of NBW babies and the 

difference was statistically significant (P=.000). 
About two thirds (64.9%) of mothers of LBW babies 
had anemia during pregnancy while 26.1% of 
mothers of NBW babies had anemia, the difference 
was statistically significant (P=.000). 

 
Table(4): cont. Risk factors for low birth weight 

Characteristics No.(%) P.Value 
LBW NBW 

Previous 
Abortion 

Yes 
No 

 
264(42.9% 
325(57.1%) 

 
944(35.4%) 

1720(64.6%) 

 
.000 

previous LBW 
Yes 
No 

 
280(45.5%) 
336(54.5%) 

 
616(23.1%) 
2048(76.9%) 

. 
032 

Preeclampsia 
Yes 
No 

 
80(13.0%) 
536(87.0%) 

 
24(0.9%) 

2640(99.1%) 

 
.000 

Diabetes 
Mellitus 

Yes 
No 

32(5.2%) 
584(94.8%) 

 
32(1.2%) 

2632(98.8%) 
 

069 

Hypertension 

Yes 

No 

 
96(15.6%) 
520(84.4%) 

 
16(0.6%) 

2684(99.4%) 

 
.000 

Bleeding 
Yes 
No 

 
120(19.5%) 
496(80.5%) 

 
16(0.6%) 

2648(99.4%) 

 
.000 

Urinary tract 
Infections 

Yes 
No 

 
144(23.4%) 
472(76.6%) 

 
8(0.3%) 

2656(99.7%) 

 
.000 

Anemia 
Yes 
No 

 
400(64.9%) 
216(35.1%) 

 
696(26.1%) 
1968(73.9%) 

 
.000 

 

 
4. Discussion: 

In our study, 18.8"% of the studied babies had 
LBW. A study in Riyadh, 2004 shows that the 
prevalence of LBW in all deliveries at KKUH was 
11.3% (19). Other studies in Taif region, KSA 
showed that the prevalence of LBW was 13.6% (20)  

The rate of caesarean section was much higher 
in the LBW births (45.5%) than in 

the NBW births (6.9%). Delivery by caesarean 
section was seen more frequently in LBW infants and 
this indicated once more that LBW infants were more 
prone to morbidity and mortality. This was consistent 
with the results of a study in Turkey which shows that 
the caesarian section route was higher in LBW than 
NBW babies (21). 

The present study showed that birth weight was 
significantly associated with level of utilization of 
antenatal care (p<0.027). 33.8% of mothers who did 
not receive proper antenatal care delivered LBW 
babies while only 15.3% who did not receive any 
antenatal care delivered LBW. This result was 
consistent with an Indian study which shows that 
birth weight was significantly associated with level of 
utilization of antenatal care (22). 
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Maternal age is an important risk factor related 
to birth weight of the neonate. The relationship 
between maternal age and birth weight was 
significant when compared for mothers below and 
above 35 years of age. Mothers less than 20 years of 
age had increased proportion of LBW babies. This 
result supports previous studies mentioning teenage 
pregnancy as a risk factor(23). 

54.5% of babies with birth interval less than one 
year were of low birth weight while only 0.9% of 
NBW had birth interval less than one year, the 
difference was statistically significant, these results 
are in agree with the results of a study in Iran (24). In 
our study, there was a difference between LBW and 
NBW babies as regard the birth order(31.4 & 26.2%) 
respectively, but this difference was statistically 
insignificant (P=.073). Other studies showed that the 
birth order play a significant role in LBW (23- 25). 

LBW was more common in female babies as 
compared to male babies (57.1% vs 42.9%) and this 
was consistent with another study in Pakistan which 
shows that 

LBW was more common among female babies 
(26) but the same sex distribution have been seen in 
many studies.( 27,28). 

Our study also demonstrated that working 
mothers are at increased risk of having LBW infants, 
a finding that was also reported in Nobile et al.’s 
study (29). However, Dickute et al. reported that 
maternal unemployment during pregnancy 
significantly increases the risk of bearing infants with 
LBW.(30). 

Our study showed that LBW was more common 
in babies whose mothers had previous abortion, this 
result was agreed by Golestan et al. study(24), But 
another study demonstrated that no significant 
difference between previous abortion and LBW (31). 
The present study also demonstrated that LBW was 
common in babies whose mothers had previous low 
birth weight babies, this is agreed by  

 Joshi etal study in India (22). 
The present study also demonstrated that 

maternal preeclampsia significantly increases the risk 
of LBW in infants, which was in agreement with 
findings from other studies.(32,33). 

Hypertension causes blood vessel stenosis in 
some pregnant women, which may result in neonates 
with LBW. The adverse effect of hypertension on 
birth weight was also observed in two other 
studies.(24,32) The blood pressure of pregnant 
women should be monitored during pregnancy, for 
their own health and the health of their foetus. 

Our study showed that the difference between 
LBW and NBw babies as regard DM was statistically 
insignificant and this was also demonstrated by other 

studies(24,31). Another study showed that DM is a 
risk factor for LBW 

The present study demonstrated that mothers 
complained of bleeding during pregnancy give birth 
to LBW babies, Also, Maternal anemia has been 
related to Low birth weight, These results were 
agreed by Yadav etal who found a significant 
difference between LBW and NBW babies as regard 
ante partum hemorrhage (31). Mothers with Urinary 
tract infection were more risky to give birth of LBW 
babies, This is agreed by other study (24). 
 
Conclusion: 

 It is concluded from this study that young 
maternal age, maternal work, poor antenatal care, 
maternal anemia, and pregnancy induced medical 
ailments have strong association with low birth 
weight. To overcome these problems, the mothers 
must be encouraged to attend the PCCCs regularly for 
antenatal care.  
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Abstract: Formation of suburbia is an obvious exposure of urban poverty and forms spontaneously without 
construction permit and official scheme for civil construction, it is developed by gathering of low income groups 
and live in low levels of quality and quantity compared to other areas and regions of city and named as non-official 
residential, spontaneous dwelling and slums, in this areas, due to this fact that humanism is vanished, social 
deviations grow rapidly and crimes such as burglary, addiction, smuggling, prostitution would extend. Furthermore, 
development of grounds for activities and extension in narco above and family disorders in suburbia is constructive 
factor to include social insecurity. This paper aims to assess degrees of social insecurity feeling and dwelling quality 
in Kashan city. To conduct this, we imply measurement method and 225 residence of Kashan selected by proper 
cluster sample and by articulated questionnaires data gathered. Validity of consistency of this study determined by 
Cronbach alpha for social security construction. Measure of social security feeling due to 12 separate aspects (Life 
risk, financial, semantic, ethical, cultural, economical, civil, emotional, feelings, occupation, legal and chastity) has 
been evaluated. According to this study results, there is not any difference in social security feelings and value in 
assessed regions. 
[Ahmadi M, Abedi B, Taghizadeh S, Rezghi, M. The Study of the Relationship between the Place of Residence 
Quality and the Feeling of Social Security in Kashan. Life Sci J 2012;9(4):2496-2501] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 369 
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1. Introduction  

According to UN report, today most of world’s 
population feels insecurity due to everyday life than a 
global disaster. Job security, health security, 
environmental, crimes and discriminations in 
consuming opportunities which negate 
discriminations in consuming opportunities which 
negate personal security are all anxieties of each 
individual in the world and providing insecurities or 
in other words negating personal and social security 
(Akhavan Kazemi, 2007). 

One of the important, complicated and new 
contexts in modern world in among many political, 
social and economic issues is subject and concept 
security (Akhavan Kazemi, 2009). Security is 
regarded as basic requirement and necessity of 
individual and society and lack or perturbation in that 
would have reflex and consequences at the level of 
perilous and worrisome (Esmaili Zadeh, 2008) 
whereas citizens need to achieve high ranks of 
growth and this should be in secure and calmness 
which due to grow in rates of crimes and social 
disorders the formation of wrongdoing and insecurity 
in society lead to high levels of panic in society 
(Torabi & Godarzi, 2006). Thus, social security is 
more than other issues of importance for individuals 
necessary. In consequence to suburbia phenomenon, 
a lot of problems contribute in city life. Although 
these problems may not result directly of above 
mentioned phenomenon, in fact they are indirect 
effects which slum dwelling regions create or 

enhance them. Suburbia involvement in nonofficial 
and fake occupations, unauthorized constructions, 
providing numerous problems for city management, 
disability of municipalities to maintain civic indices 
and undesirable cultural, social, economic and 
sometimes political effects of these areas on total 
civic system are destructive and undesirable effects 
of suburbia lives (Sherafati poor, 2006). Addressing 
suburbia living not only is necessity from humanism 
and ethical aspects but also is compliance to social 
benefits and consistency of communities and national 
development. 

Social security as an index of social welfare 
could be aim of development and included in a 
network of cause and effect should be examined and 
evaluated to achieve security as a goal of 
development. On the other hand this is a tool for 
obtaining development. Consistent development has 
diversified aspects and simulations and harmonic 
growth of these dimensions leads to consistent 
development. And is a major characteristic for that. 
Social development includes mutual relation with 
social welfare and social security context. Security 
means to be safe regarding harm, theater harm 
phobia or fear (Hosseini, 2007). Therefore, attending 
security and feeling secure extents separate to 
various factors related to economy, social such as 
economical and social rank of individuals and quality 
of dwelling area in city, are required to be assessed 
scientifically and accurately. 
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Table 1. History of studies and researches into related 
issues of suburbia 

Iranian History studies  International History studies  
Fatemeh Karimi (2003), Massoud 
Sharifi Daryaz (2005), 
Mohammad Zahedi Assl (2006), 
Akhavan Kazemi (2007), Hossain 
Hosseini (2007) 

Freks, G (2004), Michael 
Pacione (2003), Schneider, 
B. (2003), Mumtaz Babar 
(2001), Macedo, J (2000) 

 
2. Review of Literature  

The first who used “Suburbia” and “man of 
Suburbia” was Robert. A. Park. He described these 
conceptual terms in his paper “Human migration and 
man of Suburbia” (Khoshfar, 2005). In this section, 
which are related to Suburbia issue divided into 
national and foreign ones introduced in following 
(Table 1). 

Naja deputy of social affairs and Ispa center of 
public opinion (Rahebiee, 2004) conducted a study 
named “Assessment of social Security feeling 
regarding views of Tehran citizens”. In theoretical 
criteria of this study, Morton, Welfares, Hors and 
others concepts are used. Results of this study show 
that measure of security feeling in location for 
majority of respondents is low (Zahedi Asl, 2006). 
Respondent don’t feel secure about others in their 
interactions with social environment and 40% 
evaluate their security in their residential quarter 
high, while 60% respond that security in Tehran is 
low and very low. Most of respondents their evaluate 
police function in providing and maintaining security 
to be suitable. In the section of two variable results of 
study to be suitable, it is revealed that there are 
positive and meaningful relation between people’s 
income and social security, but in general it may 
concluded that social security of Tehran’s citizens is 
low. In summary and regarding this study, one may 
express that although this measurement derived from 
a work frame and scientific method which are 
acceptable, researchers had not consider Copenhagen 
forum theories such as Bouzan theorem and Weaver 
idea and this lead to negation of cultural and 
characteristic dimensions which account as major 
aspects of this variable (Sharifi Daryaz, 2005). Naja 
(2004) conducted idea evaluation in order to study 
police functional performance named “assessment of 
security feeling measure amongst suburbia of Tehran 
super city resolved by districts” to find out this 
community idea, Results of this research 
demonstrated that age, sex, marital, status, educations 
and income affect individuals’ security feeling 
(Karimi, 2003). Esmaili Zadeh (2008) in his study 
suggested that to increase social security in 
supersites, the only way is local society’s 
development (Esmaeil Zadeh, 2008). 

Taylor et al., (1985) conducted a study about 
relation between residents features and their 
expressions of physical disorders, they tried to assess 
(examine) structural and individual relations between 

fear and environmental signs different with the 
social-economical levels. In middle class districts, the 
signals are corresponds to social disorder and civil 
corruptions, thus related to crime and insecurity. 
They concluded that in quarters which residents 
social-economy rank is high enough to create self 
confidence and is not low to generate pessimism, 
state of physical environment regarding to be bad or 
good affect drastically scope of people in quarter. 
Smith in other to complete this implication added 
that, respond to this question of why fear of crime 
and insecurity is very high in some areas and in other 
limited to wordiness only should be investigate d in 
civic environment features (A social atmosphere 
saturated by buildings) where fear is experienced. 
The main hypothesis is, these signals are not fearful 
spontaneously, they only excite fear in people who 
equalize civil disorder with crimes (Naderi et al., 
2003). The rather successful results of some 
functional schemes to enhance security feeling level 
obtained by manipulating mentioned signals and 
provided indirect authentications for this approach 
claims. For example, Tin et al reported that 
improving lights of avenues has meaningful role in 
decreasing fear and insecurity feeling (Freks, 2004). 

 
3. Materials and Methods 
3.1.Theoretical Considerations 

In this section, separate from numerous theories 
about feeling secure and various social effects on 
this, ecology approach that consider the relation of 
insecurity feeling measure and dwelling location as 
well as social economy rank in specified way is 
pointed out. Some observation in this approach try 
demonstrating relation between dwelling location and 
insecurity feeling: as an example it might be pointed 
that signs of physical disorders in quarter and social 
control weakness may bring risk of public 
consideration as insecure and dangerous area 
(Schneider, 2003). Disorder may regard as picture of 
social and physical environment suggesting, first. 
There is no control and concern, second values and 
incitement of other shareholder of observed 
community are affected and deviated. Due to 
investigation such as Ferraro, civil distressed means 
that social standards are at low level and in sequence 
imply the sign that values and disciplines which are 
ethically accepted are subsided. By analyzing data 
from national measurements, Ferraro found that civil 
distressed may provide ecological information which 
form people assumption of being victims of crimes, 
then this consideration can affect fear of crime and 
insecurity within society (Bullock & Susie, 2004). In 
this approach attempts are oriented to establish 
relation between individuals’ feeling and ground 
variables such as citizenship, social life and civil 
distress. 

Other ecological ideas are as following: 
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residents of super cities are reported more fear than 
small towns and rural areas and people who live in 
central districts of city (Mumtaz, 2001). Some 
experts, in addition, found meaningful correction 
between community size or city size and insecure 
feeling. Others suggest that that fear of insecurity in 
urban environment is due to population diversity, 
social atmosphere, grow and change dynamics in 
these environments, hence insecure feeling as they 
suggested is equal to urban “Alien” phobia or cultural 
and future phobia. In brief, a set of environmental 
marks accompany with insecure feeling are as 
following: 

 
 Deem light of quarter in night  
 Vandalism (Anarchy)  
 Number of residents in quarter  
 Suitable locations to hide criminals  
 Disorderly and unsuitable buildings  
 Acoustic pollution  
 Quarters people considerations  
 Deserted and abandoned streets  
 Locations included abandoned areas: Park, 

Parking lots, or factor in vicinity of 
residential  

 Ordinary disturbing and disorder behavior in 
quarter  

 Existing ruined places and suitable locations 
for criminals to hide  

 Existing clues of addicts such as left syringe 
or blacken walls due to lightening fire  

 Gathering of wanderer and fussy youngsters 
who use bad language  

 Fights and quarrels in quarter specially when 
mostly reported  

 
All above mentioned issues may be categorized 

in two major groups: Social signals and Physical 
signals. Social signals includes disturbing behavior, 
acoustic pollution and scope of quarter people and 
physical signals include elements such as vandalism, 
ruined places or wandering dogs (Pacione, 2003). 

 
3.2. Design  

In this study survey method is used, while 
for developing study conception criteria and 
reviewing previous researches, library 
(Documentations) method is exploited, finally this 
study due to characteristic, time m scale and spread 
measure is applicable, intersected and extended, 
respectively, statistical community includes all 
citizens of Kashan city during October and 
November 2011 and by using Koukaran formula 
sample volume determined to be 225 individuals. In 

this study method of proper clusters sampling is used 
(pps), whereas first, Kashan Municipality districts 
considered as main clusters and then avenues and 
round about in each distinct made blocks of cluster, 
at last phase, respondents are studied randomly. Tool 
of this study was questionnaires; these are used in 
final phase after receiving credit and consistency at 
primary phase of study, when used in order to 
gathering data. 

 
4. Results  

In this section, analytical and descriptive finding 
in brief and through tables and graphs are 
demonstrated. As the following table, security feeling 
in this study constituted of 11.76 in average and 
cultural security feeling has lowest with average of 
5.73, average of total index due to lowest and highest 
value 23 and 170. 

Physical security feeling is examined as one of 
aspects of social security. Following table 2 shows 
abundance distribution and percentage responses 
based on this item (range from not “at all” to “very 
much” in 6 levels). Study results suggest that people 
in our sample group don’t feel secure in activities 
such as trafficking with non-official taxi and by taxi 
in the night as alone. 

Feeling is evaluated in this study as a dimension 
and percentage responses based on this item (range 
from “not at all” to “very much” in 6 levels) is 
demonstrated. Average obtained above (Table 3) 
middle and it suggests Kashan citizens feel secure in 
chastity regards. Thus it concludes that in chastity 
aspect people highly feel secure. 

Among 12 aspects of security in this study, 
detailed data of occupation and chastity are provided 
in above (Tables 4). Regarding analytical finding of 
this paper, we used Anva or Variance analysis. One 
of the independent variables was residential area of 
city which divided in three areas called uptown, 
middle town and down town. Considering levels of 
meaningfulness F test (equal to 0.99) it is detected 
that there are no difference city district of living due 
to social security feeling. 

Results are shown in above table suggest 
that differences are between respondents exists due to 
economy-social states of them are not observed, on 
the other hand by considering meaningfulness level 
of 0.027 for social security feeling as well as their 
dimensions, it is noted that economy-social base has 
meaningful positive correction only with physical 
security aspect of social security and there is not any 
meaningful relation with other dimensions, it means 
that people of higher economy-social base feel more 
secure in term of physical aspects of than others. 
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Table 2. Abundance distribution of social security feeling aspects physical security feeling as an aspect of security 

Aspects Average Measure deviation Minimum score 
Maximum 
score 

Emotional security feeling 10.59 3.77 0 20 
sensatical security feeling 9.21 2.72 0 15 
Legal security feeling 9.45 3.32 0 20 
Chastity security feeling 11.76 4.11 0 20 
Cultural security feeling 5.73 2.77 0 16 
Indicial security feeling 7.52 3.42 0 17 
Mental security feeling 7.74 3.98 0 18 
Ethical security feeling 8.07 3.50 0 20 
Economic security feeling 8.13 3.51 0 17 
Financial security feeling 8.76 3.68 0 18 
Occupation security feeling 8.10 2.96 0 18 
Physical security feeling 6.77 4.32 0 18 
Social security feeling 105.01 24.20 0 170 
 
Table 3. Abundance distribution of questions regarding physical security, chastity security 
   Options Average                   
   ----------------------------------------------------------------------------------------------------------------------------------------------- 
   Nil   Very low  Low    Medium   High  Very high  
   ---------   ------------------- ----------------- ------------------ ---------------- --------------  
statements  percent abundance Percent Abundance percent abundance percent abundance Percent abundance Percent abundance 0 to 5 
                     

Walking alone in a 
empty route  19.9 49  26.8  66  10.2   25 25.6  63 13 22 4.5 11 1.98 
Travel within official taxies 
in the night 45.5 112  22.8  56  13   32 13.4  33 4.1 10 1.2 3 1.11 
Travel lonely in a 
night in taxi  45.5 112  22.8  56  12.2   30 24.4  60 11.4 28 2.4 6 1.78 
                   

 
Table 4. Abundance distribution of questions                  
                      

    Options Average                 
    ---------------------------------------------------------------------------------------------------------------------------------- 
    Nil    Very low  Low    Medium High  Very high  
    ----------    ----------- --------- ---------- --------- -------------  

Statements   percent abundancepercent 
Abundance 
percent Abundance percent Abundance percent abundance Percent abundance (0 to 5) 

                     

Aggression to chastity 
in quarter   2.8  7  14.6  36 18.3  45 26  64 22.8 56 15.4 38 2.98 
Aggression to chastity 
in city   7.7  16  27.6  68 22   54 22  54 14.2 35 6.5 16 2.27 
Aggression to chastity by relations and 
friend 2  5  4.1  10 13   32 13.8 34 26 64 41.1 101 3.81 
Aggression to chastity during travel in 
day or night 2.4  6  15.6  36 26.3  72 23.6 58 18.3 45 10.6 26 2.71 
     

 
Table 5. Output of variance analysis in comparison of social security feeling in up, middle, down city located areas     
                

Meaning   Squares sum    degree of freedom    Squares average  FF  Meaning 
                  

Intergroup Variance  1897.52     2      947.26  1.626 0.199 
Within group Variance  141571.47     243      582.60      
Total variance  143465.98     245              
         

To evaluate social-state and measure of social security Pierson correction coefficient is used.         

Table 6. Correction matrix of economy-social base and different aspects of security feeling             
                 

  Financial Economic Ethical Mental Indicial Cultural  Chastity Legal Sensatical Emotional Physical Financial Occupation Social 
  security security security security security security  security security security security security security security security 
Aspects  feeling feeling feeling feeling feeling  feeling  feeling feeling feeling feeling feeling feeling feeling feeling 
                       

Social- Pierson                      
economic 
basic coefficient 0.190* -0.026 -0.006 0.054 -0.074  0.061  -0.074 -0.057 0.019 -0.016 -0.021 0.081 0.026 0.027 

 
Meaningfulness 
Meaningfulness                    

 level level  0.003 0.920 0.396 0.246  0.337  0.246 0.376 0.766 0.804 0.741 0.205 0.683 0.676 
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5. Conclusion and Discussion 

Recognition of each phenomenon is related 
to our knowledge of its historical process, for 
suburbia there are reported notions about sleeping 
and residing in ruined places and cemeteries, living in 
slums and deserted areas (Pal and Kumar, 2005). 

Suburbia phenomenon in Iran begins from date 
of accelerated development and expanding of cities; 
formation of suburbia is one of the scopes of poverty 
attached to urbanization which is grown by non-
permitted civil constructions and activities which 
conducted informal an unofficially arisen from 
gathering low income people at very low level of life 
quality and quantitative aspects (Macedo, 2000). On 
the other hand, security feeling as a psychological 
and social element is affected by direct and indirect 
experiences of people in face of different social 
conditions in order to achieve healthy life and 
consistent social relations. From a total of 225 
respondents in our study 52.4% of male samples and 
47.6% of females included, in term of income 38% 
were at range of 401 to 600 thousand Toman.5% 
were lower than 200 thousand and 2% more than one 
million toman. In term of economy-social status, 76% 
in middle rank, 19% of low and 5% of high rank. 
64% of participants live in middle class areas, 25% in 
high class and 11% live in low class areas, about 
occupation; 45% had middle level jobs, 26% low and 
18% very low level jobs, 10% involved in high level 
and only half percent involved in very high levels 
jobs. 

However, results of economy-social base 
relation with social security feeling demonstrated that 
this is not confirmed. Although in compliance to 
ecological approach, people who live in low level 
areas would have had more insecure feeling, but 
evaluation of this point shows that quality of 
residential area has not any effort measures of 
insecure / social feelings and this critical matter is 
consistence with study results of their findings 
(Sclarée et al., 2005). Physical environment of bad or 
well has drastic effect on people’s vision of their 
quarter, then on their social security feelings. 
Because of richness in culture of this city which 
mostly is rooted in religious learnings, there are 
significant different areas of city (Smart, 2003). 

Finally, the fact that by upgrading human needs 
even living requirements all are functions of society 
so This is a multi dimensional phenomenon and study 
on this consisted of diversified factors of economy, 
political and social life, but most of the experts 
believe that measure of society feeling in society is as 
important as security itself, because individuals react 
the same as their understanding of level of security, 
therefore security feeling is a key variable in this 
ground (Margaret, 2006). 
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Abstract: Stress is a physical or emotional depression arises from real or imaginary matters and problems. Stress 
can cause numerous damages to the individuals and organizations. It is the people’s reflection against the 
threatening environment characteristics. The aim of current research is to consider the association between the 
influences of nerve pressures arising from work (work stress) on reducing the organization productivity in Fars 
province Red Crescent society. The research method is measuring –descriptive. The research statistical samples 
include all the managers of the 3 branches of master, middle and operational, as well as the employees of Fars 
province Red Crescent society which are 463 people of the cities of Firooz –abad,Lamerd, Shiraz, Fasa, Neyriz, 
Jahrom,Gerash, Khonj, Lar, Evaz, Darab, and Kazeroon.106 samples were selected at rondom through cluster 
sampling method. The questionnaires were distributed among the samples and 94 of them were returned to the 
researcher. The research questionnaire contains 30 questions which are regulated according to research hypotheses 
by the researcher.In order to measure the validity of the questionnaire, the validity of the contents is used. The Alpha 
cronbach method is used to estimate the measurement tool reliance of this research. The data statistical processing is 
done within the NINITAB and SPSS software environments. The research results regarding the main hypotheses of 
the study, have shown that Fars province Red Crescent employees believe that nerve pressures are not considered as 
factors to reduce the productivity. However, they believe that they may sustain a loss or damage in their working 
environments which is one of the causes of their organization productivity reduction. Regarding the first derivative 
hypothesis of the research, it can be concluded that the more important the employees careers, the less stress. The 
results of the second derivative hypothesis of the research show that the large volume of tasks and works lead to 
more stress in employees. The research results also support the third derivative hypothesis and show that the more 
conflicts in roles of the employees, the more stress they will experience. However, the fourth hypothesis is not 
supported. Therefore, the conflicts of employees personal relationships with other colleagues and managers do not 
lead to stress.  
[Mehrzad Sarfarazi, Sholeh-Sadat Ehteshami. The consideration of nerve pressures arising from work and its 
role in reducing the organization productivity in Fars province Red Crescent Society.. Life Sci J 
2012;9(4):2502-2510] (ISSN:1097-8135). http://www.lifesciencesite.com. 370 
Keywords: 
Nerve pressures arising from work –nerve pressure consequences –effective factors in making stress productivity –
organizational productivity. 
 
Introduction: 

Due to the studies, the majority of employees of 
organizations have considered those symptoms which 
show their depression or stress. According to one of 
the conducted researches, reducing those problems 
and matters which lead to the employees' stress at 
their working environments, is considered as one the 
responsibilities of the organization management. 
Thus, deliberating the amount of stress arising from 
working environment matters and problems can make 
the management aware of the employees mental and 
physical health. So, in case stress negative symptoms 
are seen, necessary decisions will be made by the 
management to diminish the stress and to guide the 
organizational environment toward its improved level 
that leads to the highest point of employees 
productivities. Since, in today industrial world, the 
people are highly engaged in life and work concerns, 

the intensive social activities of these societies, 
Particularly in civil lives and in organizations, negate 
the individuals peace and calm and involve them in 
mental and nerve pressures at times.  

The first step to leave these mental pressures, is 
to recognize the nerve pressures making factors. 
Then, to decrease the amount of stress, it is necessary 
to do some changes, both in life and working 
environments, such as reducing the social 
commitments, changing the life path and place 
movement. Similarly, if mental pressures happen 
continuously, other approaches can also be used to 
dominate the stress. In this research, we will seek the 
answer to this question that whether or not there are 
any relationships between nerve pressures arising 
from work and reducing the organization 
productivity. We will also seek the answers to other 
questions such as : 
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Do the nerve pressures resulted from work 
(stress ) lead to mental tension? 

Do the nerve pressures resulted from work 
(stress)lead to reduction of employees performances ? 

Do the nerve pressures resulted from work 
(stress) influence the accessibility of an organization 
to its predetermined goods ? 

Are the managers organization able to control 
and diminish the nerve pressures resulted from work 
(stress)? 

Measuring the nerve pressure at the 
organization: 

The most recognized consequences of nerve 
pressures relate to companies and organizations, and 
among all of them statistics related to the absences 
comes at first. This statistics demonstrates the 
employees daily absences percents in their work 
environments. 

However, it cannot be concluded that the 
company with the highest amount of absences 
undoubtedly suffers the employees nerve pressures 
more than other companies (for instance in some 
particular industrial companies happenings such as 
employees injuries or damages, are the main causes 
of their absences. In fact, sometimes some of the 
companies suffer the presence of their employees; the 
presence of unqualified and tired employees who like 
the absents, do not have any benefits and advantages 
to the companies. The individuals with nerve 
pressures prefer not to stay at homes. They want to be 
at their work place (Montazeri, 1383, p14). 

 
Diagram 1: the research conceptual model  

 A valuable job 
 Reducing the productivity  
 The high volume of work  
 Nerve pressure arising from work  
 The role conflict 
 The contrast in employees relationship 
 The Research Objectives 

 
The main goal: Discovering the relationship 

between nerve pressures arising from work (stress) 
and the reduction of productivity. 
 
The derivative goal: 
1:Discovering the relationship between the volume of 
work nerve pressures arising from work (job stress). 
2:Discovering the relationship between the role 
ambiguity and amount of nerve pressures arising 
from work. 
3:Discovering the relationship between the contrast 
of employees personal and the amount of nerve 
pressures arising from work. 

4:Discovering the relationship between personal 
symptoms of stress and employees job securities. 
The research hypotheses and the main hypothesis: 

There is a significant relationship between 
nerve pressures arising from work (stress) and 
reduction of organization productivity. 
The derivative hypothesis: 
1:It seems that the more valuable job leads to less 
stress. 
2-It seems that the high volume of work causes stress 
among employees. 
3-It seems that the conflict in roles lead to stress 
among employees. 
4-It seems that contrast of employees personal 
relationships with other colleagues and managers lead 
to stress. 

The research methodology: 
The research method is a collection of rules, 

tools, reliable and systematic ways for considering 
the facts, discovering the ambiguities, and the 
accessibility to problem solutions (Ezzati.1376,p20). 

The measuring research selects the small and 
large groups and considers the psychological and 
sociological mutual relations by studying those 
selected samples (Kerlinjer,Fred, Ann,1374,p213). 

The sample society includes assumptive or real 
members to which the research results are 
transferred.(Delavar,1384,p167 ). the sample society 
is a collection of all the elements sharing one or more 
common features (Hooman,1373,p147) due to the 
research goals. The method of this research is 
measuring –descriptive. 

The statistical samples of the research include 
the managers of three branches (master, middle and 
operational). 

The sampling and sample volume determination 
method: 

The sample volume is the whole elements of a 
sample. The sample size depends on the nature of a 
society and the purpose under the consideration. 
(Sarukhani. 1377,  p157). 

The sampling procedure of this research is 
cluster method. In order to determine the necessary 
sample, first of all among Fars provinces Red 
Crescent groups including Shiraz, Firooz Abad, 
Lamerd, Fasa, Neiriz, Jahrom, Grash, Khonj, Lar, 
Evaz, Darab, and Kazeroon, samples were selected at 
random and by referring to every one of these groups 
the statistics related to the number of the employees 
were discovered.The whole statistical samples 
contain 115 people including the managers of all 
ranks as well as the employees. According to the 
below formula, 106 people were chosen as sample 
volume and about 106 questionnaire were distributed 
among them. At last, 94 questionnaires were returned 
to the researcher. 
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Table 1 shows the statistical society and 

necessary sample volume: 
THE Data collection and measurement tool: 
The questionnaire is identified as a most 

common method of data collection 
(Delavar,1384,p120)  

The measurement tool of this research is the 
researcher-made questionnaire. This questionnaire 
contains 30 inquiries which are designed based on 
Likert spectrum, that measures the research 
hypotheses. First of all, the answerer must reply to 
public questions such as gender, age, education level, 
work and experience background and… 

The validity of the measurement tool: 
The concept of validity answers this question 

that to what extent the measurement tool, measures 
the intended Feature.Without knowing the validity of 
the measurement tool, one can not rely on the related 
Findings (Sarmad and Friends, 1379,p170). 

In order to measure the validity of the 
questionnaire of this research, the validity of the 
contents is used. There Fore, the questionnaire 
inquiries were regulated by the researcher and other 
staff, through studying the related scientific literature 
and theories.Then, they were offered to the experts 
and after necessary reformations, profiting by experts 
opinions and the confirmation of the validity of the 
contents, the questionnaire was supported and made 
ready in order to be distributed among statistical 
samples. 

The reliance of measurement tool. 
The reliance of measurement tool means that to 

what extent the measurement tool leads to the equal 
results within the different conditions. 

The reliability index range is usually from zero 
(The lack of communication )to +1 (full 
communication ) (Sarfarazi,1382,p113). To calculate 
the reliability index of a measurement tool, the 
Cronbach Alfa method has been used. This method is 
used for calculating the inside coordination of 
measurement tool such as the questionnaires or tests 
which measures the various features. In this type of 
measurement, the response to each question can be 
diverse numerical amounts.In order to calculate the 
Cronbach Alfa index, the grade variances of every 
questionnaire inquiries subcategories (or sub-test)as 
well as the general variance, must be computed first. 
Then, the Alfa index amount should be figured out 
through this formula: 

Ra= 
In which: 

J=The number of sub categories of the test 
questionnaire inquires. 

S21=the variance of the M sub –test. 
S2=The variance of the general test.(Sarmad 

and friends,1378,p169) 
The research findings:  
The tables of frequency distribution:  
The consideration of related questions about the 

main hypothesis of the research.  
The main question of the research: The nerve 

pressures arising from work (stress), reduce the 
organizational productivity.  

Table 2 shows the consideration of questions 
related to the main hypothesis of the research.  

According to the Findings of the above table, 
the average grade of the 1st question is equal to 
3/25m,the second question: 3/27, the third question: 
2/69, the fourth question: 3/61, the fifth question: 2/8.  

The highest collective percent of agree and fully 
agree with 56/4, related to the fifth question (I think 
in my working environment, there is a possibility to 
be damaged while doing the tasks): In contrast, the 
Lowest collective percent of agree and fully agree 
with 21/3, related to The fourth question (I do not like 
my job, but I can not take a risk and change my 
working path).  

The average grade of the answers have been 
fluctuated from 2/69 to 3/61 which indicates the 
amount of answerers agreement with the effect of 
nerve pressures arising from work (stress), on 
reduction of organizational productivity.  

Table 3: The comparison of the average grade of 
nerve pressure index with standard grade.  

3 MH  

31  MH  

H  The nerve pressures arising from work 

(stress) do not lead to the reduction of organizational 
productivity.  

1H  The nerve pressures arising from work 

(stress) lead to organizational productivity.  
The average grade o the answerers were 3/25, 

with the standard deviation of 0/967.  
With respect to the fact that the observed t at the 

level of p<0/01, has not been significant, the zero 
presumption is not rejected. In other words the nerve 
pressures arising from work (stress), do not lead to an 
organizational productivity reduction. The employees 
believe that nerve pressures are not considered as 
productivity reduction factors.  

The examination of questions related to the 
research first derivative hypothesis  

The first derivative question of the research:  

106
2

/29
2

1/96
2

/5436

2
/29

2
1/96364

2
S
2
tnd

2
ntS

n 










http://www.lifesciencesite.com)                                                          42012; 9( Life Science Journal 

2505 

It seems that, the more important one's job is, 
the less stress she/he may have.  

Table 4 shows the examination of questions 
related to the research first derivate hypothesis  

Due to the above findings, the average grade of 
question 6 is : 2/29, question 7: 2/10, question 8: 
1/52, question 9: 2/15, question 10: 3/01. The highest 
percent alternatives of ''agree'' and ''fully agree'', with 
93/6, relate to the eighth question (If I do a job which 
I am really interested in, I can perform the tasks 
better), and the lowest percent of collective 
alternatives of ''Fully agree'' and ''agree'', with 49, 
relate to the tenth question (I quit doing any 
entertainments because I am fully engaged in the 
job).  

The average grade of the answers have been, 
fluctuated between 9/52 to 3/01 which indicates the 
agreement amounts of answerers with the influence 
of job importance on stress reduction:  

Table 5 shows the comparison of the average 
grade of job importance improvement index, with the 
standard grade.  

3 MH  

31  MH  

H  In case, there is a more important job, 

the stress will not be reduced.  

1H  The more important work, the less 

stress.  
The average grades of the answerers have been 

2/20, with the standard deviation of 0/629.  
As the observed t at the level of p<0/01 has been 

significant, the zero presumption is rejected.  
The examination of questions related to the 

research second derivative hypothesis:  
The second derivative question:  
It seems that the high volume of work lead to 

employees stress.  
Table 6 shows the examination of questions 

related to the research second derivative hypothesis:  
According to the above findings, The average 

grade of question 11 is equal to 2/56, the twelfth 
question: 2/83, the thirteenth question: 2/89, the 
fourteenth question: 2/02, the fifteenth question: 2/81, 
and the sixteenth question: 2/90.  

The highest collective percent of the alternatives 
''Fully agree'' and ''agree'' with 64/9, relate to the 
question 11 (I don’t feel inner calmness if there is 
much to do at work place), and the lowest collective 
percent of ''Fully agree'' and ''agree'', relate to the 14th 
and 16th questions (I don't agree to take the tasks to 
home However, I have to do it at times) and (I feel I 
am not able to look after my household members Due 
to the high volume of work to be done).  

The answerers average grades have been 
fluctuated from 2/02 to 2/90 which indicates the 
agreement of the answers with the influence of high 
volume of work on the increase of stress.  

Table 7 shows the comparison of the average 
grade of the high volume of work index with the 
standard grade.  

3 MH  

31  MH  

H  The high volume of work do not lead to 

the employees stress.  

1H  The high volume of work lead to the 

employees stress.  
The average grade of the answerers have been 

2/67 with the standard deviation of 0/629. Due to the 
fact that the observed t in the level of p<0/01 has 
been significant, the zero presumption is rejected. In 
other words, the high volume of work leads to the 
enhancement of employees ' stress.  

The examination of questions related to the 
research third derivative hypothesis:  

The third derivative hypothesis: It seems that, 
the role conflict leads to stress among the employees.  

Table 8 shows the examination of questions 
related to the research third derivative hypothesis  

Table 9 shows the examination of question 
related to research fourth derivative hypothesis.  

According to the above findings, the average 
grade of question 23 is equal to 2/37, question 24: 
2/94, question 25: 3/67, question 26: 2/95, question 
27: 2/72, question 28: 3/56, question 29: 2/46 and 
question 30: 3/85. The highest collective percent of 
alternatives ''Fully agree'' and ''agree'' with 69/9, 
relate to the twenty – third question (I like to be at a 
busy environment and in communication with other 
people), and the lowest collective percent of the 
alternatives ''Fully agree'' and ''agree'' with 17, relate 
to the thirtieth question (The people do not accept my 
request and make me disappointed).  

The average grade of the answers has been 
fluctuated from 2/37 to 3/58 which shows the 
agreement of the answerers with the influence of 
employees personal relationships with other 
colleagues and managers on the stress.  

Table 10 shows the comparison of the grade 
average of contrast index in personal relationships, 
with the standard grade.  

 

3 MH  

31  MH  
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H  The contrast of employees personal 

relationships with other colleagues and managers 
does not lead to the stress.  

1H  The contrast of employees leads to the 

stress.  
The grade average of the answerers has been 

3/063 with the standard deviation of 0/897. Due to 
the fact that the observed t at the level of p<0/01 has 
not been significant, the zero presumption is not 
rejected.  

In other words,  
The contrast in personal relationships with other 

colleagues and managers does not lead to stress.  
The independent T test:  
Table 11 shows the comparison of average 

grades of both female and male answerers regarding 
the research indices.  

Due to the fact that the observed T at the level 
of p<0/05 has not been significant, there is no 
difference between the opinions of female and male 
answers. Similarly, from female and male's points of 
view, the influence of nerve pressure on the reduction 
of productivity, the influence of high volume of work 
on stress, the influence of the conflict on stress and 
influence of contrast in employees job – related 
relationships on stress, are all the same. According to 
male's opinions, the highest influence is on the effect 
of nerve pressures on productivity reduction and then, 
on the influence of contrast in employees job – 
related relationships on stress, The influence of the 
high volume of work on stress, the influence of the 
role conflict on stress and the influence of job 
importance on productivity reduction, respectively. 
However, women think that the highest influence is 
on the effect of nerve pressures on productivity 
reduction and then, on the influence of the contrast in 
employees job-related relationships on stress, the 
influence of role conflict on stress, the influence of 
high volume of work on stress and the influence of 
job importance on stress reduction, respectively.  

Conclusion and suggestions:  
1: the analysis of the main question of the 

research:  
The main question of the research:  
The nerve pressures arising from work (stress) 

Lead to the productivity reduction.  
The findings analysis related to the above 

hypothesis indicate that the grade average of nerve 
pressures influence has been 3/25 with the standard 
deviation of 0/967.  

Due to the fact that observed T at the level of 
p<01 and (p=0/000) has not been significant, the 
employees believe that the nerve pressures are not the 
Factors of productivity reduction.  

The analysis of those indices related to nerve 
pressures has shown that the highest influence of 
nerve pressure on organizational productivity 
reduction, relate to the fifth question (I think there is 
a possibility to be damaged while working at my job 
place) with 56/4. In other words, most of the Red 
Crescent employees believe that, at their job 
environment, there is a possibility to be damaged and 
this is one of the factors of organizational 
productivity reduction.  

According to the research Findings, it can be 
concluded that, working environments must be 
secured from being damaged  

The examination of the research first derivative 
question:  

It seems that, the more important job, the less 
stress.  

The analysis of the findings related to the 
research first and derivative question shows that, the 
grade average of the influence of job importance on 
the reduction of stress has been 2/20, with the 
standard deviation of 0/624. Due to the fact that the 
observed T at the level of p<01 and (p=0/000) has 
been significant, with the probability of 0/99 it can be 
concluded that in case there is an important job, the 
stress will be reduced. In other words, the Red 
crescent employees believed, due to the employees 
self – confidence and credit. The analysis of the 
indices related to the influence of job importance on 
the reduction of stress shows that the highest effect of 
job importance on the stress reduction relates to the 
eighth question (In a job which I am really interested, 
I can do my duties better if I play my role correctly) 
with 93/6. In other words, the most employees of the 
Red Crescent believe that in case they became 
employed at their favorite job, they will do their 
duties better. According to the findings of this 
research, it can be concluded that by making a correct 
culture among the employees, i.e by showing the 
importance of their jobs and taking their jobs into 
consideration, the stress of employees can be 
reduced. The comparison of the females and males 
opinions indicate that the influence of job importance 
on the reduction of stress does not differ among men 
and women. (p=0/093). 

3: The examination of the research second 
derivative question:  

It seems that the high volume of work leads to 
the stress among the employees.  

The analysis of the findings related to the 
research second derivative question has shown that 
the grade average of the influence of the high volume 
of job on the stress has been 2/67 with the standard 
deviation of 0/629. Due to the fact that the observed 
T at the level of p<01 and (p=0/000) has been 
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significant, it can be concluded 99% that: the more 
volume of work, the more stress.  

The analysis of the indices related to the 
influence of high volume of work on the stress 
indicates that the highest effect of high volume of 
work on stress relates to the eleventh question (I will 
not feel deep calm in case there is much to do) with 
64/9.  

In other words, most of the employees of the 
Red Crescent believe that if there are high volume of 
work, they will not feel deep calm. It can be 
concluded that the high volume work of the 
individuals must be reduced by employing new 
working forces, and there fore the stress will be 
reduced too (p=0/109)  

The comparison of males and females opinions 
show that the influence of job importance on the 
reduction of stress does not differ among men and 
women (p=0/093).  

4: The examination of the research third 
derivative question:  

It seems that the role conflict leads to the 
employees' stress.  

The analysis of the research third derivate 
question has indicated that the grade average of the 
influence of role conflict on stress has been 2/66, 
with the standard deviation of 0/708. According to 
the fact that the observed T at the level of p<0/01 and 
(p=0/000) has been Significant, with the probability 
of 0/99, it can be concluded that:  

The more role conflicts, the more stress.  
The analysis of the indices related to the 

influence of a role conflict on stress has shown that 
the highest effect of conflicts in employees roles on 
stress relates to the nineteenth question (I hate 
waiting in most of the queues), with 73/4. In other 
words, most of the Red Crecent employees believe 
that they hate waiting in most of the queues.  

Due to the research findings, it can be 
concluded that, The jobs which are assigned to 
individuals should contain coordinated duties so as to 
save the employees from being confused and 
minimize their stress. (p=0/200).  

The comparison of the female and male 
answerers opinions has shown that the influence of 
conflicts in employees roles does not differ among 
men and women.  

5: The examination of the research Fourth 
derivative question:  

It seems that the contrast in employees personal 
relationships with other colleagues and managers 
Lead to stress.  

The analysis of the research fourth derivative 
question has shown that the grade average of the 
influence of the contrast in employees personal 
relationships with other colleagues and managers on 

the stress has been 3/063, with the standard deviation 
of 0/697.  

Due to the fact that the observed T at the level 
of p<0/01 and (p=0/000) has been significant, with 
the probability of 0/99, it can be concluded that there 
is not any significant relationships with other 
colleagues and managers and the stress. The analysis 
of the indices related to the influence of the contrast 
in employees personal relationships with other 
colleagues and managers on the stress has indicated 
that the highest influence of the contrast in employees 
personal relationships with other colleagues and 
managers on the stress, relates to the twenty-third 
question (I like to be in a busy environment and in 
communication with other) with 69/9. In other words, 
most of the employees of Red crecent believe that 
they are interested in being in busy environments and 
in communication with other individuals).  

According to the research findings, it can be 
concluded that the Fars province Red Crecent 
employees do not agree with that the contrast in 
employees personal relationships with other 
colleagues and managers, Leads to the stress. Thus, 
the non coordinated jobs, do not have any influence 
on employees work, either.  

The comparison of female and male answers 
opinions has illustrated that the influence of the 
contrast in employees personal relationships with 
other colleagues and managers on the stress, does not 
differ among men and women (p=0/100).  

The suggestions regarding research Findings:  
1: Due to the Fact that the job importance Lead 

to the reduction of stress among the employees, the 
significant indices should be identified and 
emphasized to them so, The superior managers 
should pay attention to the inferior employees by 
encouraging them.  

2: Due to the Fact that the high volume of work 
causes stress among the employees, it is suggested to 
categorize the tasks and assign specified work for the 
employees working hours in order to diminish their 
stress.  

3: According to the Fact that the conflict in 
employees, roles causes stress among, them, it is 
suggested to coordinate the individuals, tasks and 
duties through appropriate programming, to reduce 
their stress.  

 
Because, the having the conflict in one's tasks 

and duties, causes confusion and decreases the 
performance.  

4: It is suggested to be more relationships 
between employees and managers. In this way, the 
employees will be more sensitive about their tasks 
and the managers will be aware of their employees 
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duties, so as to offer strategies for eliminating the 
deficiencies.  

5: It is suggest to display the employees tasks, 
not only as a pecuniary duty, but also as a spiritual 
one; Thus they will be more careful while working.  

6: It is suggested to poll the employees and 
managers of the organization. So, those factors which 
cause the stress among the employees, will be 
identified and eliminated. In this way, the employees 
productivity will be enhanced.  

According to the above findings, the average 
grade of the seventeenth question is 2/56, The 
eighteenth question: 1/71, the nineteenth question: 
2/09, the twentieth question: 3/27, the twenty – first 
question: 2/90 and the twenty second question: 3/40. 
The highest collective percent of the alternatives 
''Fully agree'' and ''agree'' with 73/4, relate to the 
nineteenth question (I hate waiting in long queues), 
and the lowest collective percent of the alternatives 
''Fully agree'' and ''agree'' with 30/9, relate to the 
twenty – second question (The organizational climate 
and environment is not compatible with my interests 
and spirits).  

The average grade of the answers has been 
fluctuated from 1/71 to 3/40 which indicates the 
agreement of the answerers with the influence of role 
conflict on employees stress.  

 
Table 12: The comparison of the average grade 

of role conflict index, with the standard grade  
 

3 MH  

31  MH  

H  The role conflict does not lead to the 

employees stress.  

1H  The role conflict Leads to the 

employees stress.  
The average grade of the answerers has been 

2/66, with the standard deviation of 0/708. Due to the 
Fact that the observed at the level of p<0/01 has been 
significant, the zero presumption is rejected.  

In other words, the role conflict leads to 
employees stress.  

The examination of questions related to the 
research Fourth derivative hypothesis:  

The research fourth derivative hypothesis: It 
seems that the contrast in employees personal 
relationships with other colleagues and managers lead 
to stress.  
Table 1:the statistical society and necessary 
sample volume: 
row city Number 

of 
employee
s 

Number of 
distributed 
questionnaire
s 

Number of 
returned 
questionnaire
s by the 
employees 

1 Firooz-
Abad 

9 8 7 

2 Lamerd 14 13 12 
3 Shiraz 19 17 17 
4 Fasa 8 8 7 
5 Neyriz  6 6 4 
6 Jahrom 9 6 6 
7 Gerash 9 9 9 
8 Khonj 12 11 11 
9 Lar 7 7 6 
10 Evaz 6 5 4 
11 Darab 8 8 6 
12 kAZEROO

N 
8 8 7 

tota
l 

12 115 106 94 

 

 
Table 2: The consideration of questions related to the main hypothesis of the research.  
Alternative  question1 question2 question3 question4 question5 
Fully agree  Frequency  13 7 25 12 20 

Percent  13/8 7/4 26/6 12/8 21/3 
agree  Frequency  19 29 28 8 33 

Percent  20/2 30/9 29/8 8/5 35/1 
Without any ideas  Frequency  14 10 7 9 7 

Percent  14/9 10/6 7/4 9/6 7/4 
Fully opposed  Frequency  22 25 19 37 12 

Percent  23/4 26/6 29/8 39/4 12/8 
Opposed  Frequency  23 22 15 26 22 

Percent  24/5 23/4 26/6 27/7 23/4 
The collective percent of ''Fully agree'' and ''agree''' 34 38/3 26/4 21/3 56/4 
Average  3/25 3/27 2/69 3/61 2/8 
Standard  1/41 1/32 1/45 1/33 1/50 
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Table 3: The comparison of the average grade of nerve pressure index with standard grade.  
Index  Average  standard deviation  t  p  
Nerve pressure  3/25 0/967 2/48 0/99 
 
Table 4: The examination of questions related to the research first derivate hypothesis  
Alternative  question6 question7 question8 question9 question10 
Fully agree  Frequency  24 26 54 39 20 

Percent  25/5 27/7 57/4 41/5 21/3 
agree  Frequency  40 45 34 31 26 

Percent  42/6 47/9 36/2 33 27/7 
Without any ideas  Frequency  16 11 2 7 4 

Percent  17 11/7 2/1 7/4 4/3 
Fully opposed  Frequency  4 5 1 4 17 

Percent  4/3 5/3 1/1 3/4 18/1 
Opposed  Frequency  9 5 2 13 25 

Percent  9/6 5/3 2/1 13/8 26/6 
The collective percent of ''Fully agree'' and ''agree''' 68/1 75/6 93/6 74/5 49 
Average  2/29 2/10 1/52 2/15 3/01 
Standard deviation  1/18 1/05 0/78 1/37 1/6 
 
Table 5: The comparison of the average grade of job importance improvement index, with the standard grade.  
Index Average standard deviation t p 
Job experience 2/20 0/629 -11/94 0/000 
 
Table 6: The examination of questions related to the research second derivative hypothesis:  
Alternative  question11 question12 question13 question14 question15 question16 
Fully agree  Frequency  23 16 11 27 24 14 

Percent  24/5 17 11/7 28/7 25/5 14/9 
agree  Frequency  38 33 38 52 27 32 

Percent  40/4 35/1 40/4 55/3 28/7 32 
Without any ideas  Frequency  6 12 13 3 3 12 

Percent  6/4 12/8 13/8 3/2 3/2 12/8 
Fully opposed  Frequency  11 14 14 10 22 19 

Percent  11/7 14/9 14/9 10/6 23/4 20/2 
Opposed  Frequency  16 18 18 2 18 16 

Percent  17 19/1 19/1 2/1 19/1 17 
Collective percent of ''Fully agree'' and ''agree''' 64/9 52/1 52/1 48/9 54/2 48/9 
Average  2/56 2/83 2/89 2/02 2/81 2/90 
Standard  1/41 1/46 1/33 0/97 1/51 1/35 
 
Table 7: The comparison of the average grade of the high volume of work index with the standard grade.  
Index Average standard deviation t p 
The high volume of work 2/67 0/629 -5/02 0/000 
 
Table 8: The examination of questions related to the research third derivative hypothesis  
Alternative question17 question18 question19 question20 question21 question22 
Fully agree Frequency 21 39 42 12 19 6 

Percent  22/3 41/5 44/7 12/8 20/2 6/4 
agree  Frequency  33 48 27 21 25 23 

Percent  35/1 51/1 28/7 22/3 26/6 24/5 
Without any ideas  Frequency  10 4 9 14 12 14 

Percent  10/6 4/3 9/6 14/9 12/8 14/9 
Fully opposed  Frequency  17 1 6 23 18 29 

Percent  18/1 1/1 6/4 24/5 19/1 30/9 
Opposed  Frequency  13 2 10 24 18 22 

Percent  13/8 2/1 10/6 25/5 19/1 23/4 
Collective percent of ''Fully agree'' and ''agree''' 57/4 12/6 73/4 35/1 47/8 30/9 
Average  2/56 1/71 2/09 3/27 2/90 3/40 
Standard  1/37 0/78 1/32 1/39 1/44 1/26 
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Table 9: The examination of question related to research fourth derivative hypothesis.  
Alternative  question23 question24 question25 question26 question27 question28 question29 question30 
Fully agree  Frequency  20 9 3 20 16 6 20 3 

Percent  21/8 9/6 3/2 21/3 17 6/4 21/3 3/2 
agree  Frequency  45 29 18 24 35 16 40 13 

Percent   30/9 19/1 25/5 37/2 17 0/6 13/8 
Without any 
ideas  

Frequency  47/129 29 10 11 14 15 14 17 
Percent   30/9 10/6 11/7 14/9 16 14/9 18/1 

Fully opposed  Frequency  12/58 10 39 17 17 31 8 23 
Percent   10/5 41/5 18/1 18/1 33 8/5 26/5 

Opposed  Frequency  51/13 16 24 22 12 25 11 38 
Percent  11/7 17 25/5 23/4 12/8 26/6 11/7 40/4 

The collective percent of 
''Fully agree'' and ''agree''' 

69/9 40/9 22/3 46/8 54/3 23/7 64/5 17 

Average  2/37 2/94 3/67 2/95 2/72 3/56 2/46 3/58 
Standard  1/223 1/227 1/14 1/49 1/29 1/23 1/25 1/19 

 
Table 10: The comparison of the grade average of contrast index in personal relationships, with the standard grade.  
Index  Average  The standard deviation  t  p  
The contrast of personal relationships  3/063 0/697 0/88 0/810 

 
Table 11: The comparison of average grades of both female and male answerers regarding the research indices.  
Index  Female Male  

average variance average variance t D 
nerve pressure 3/45 0/85 30/16 1/01 1/33 0/185 
job importance 2/38 0/69 2/13 0/59 1/69 0/093 
The high volume of work 2/66 0/58 2/67 0/65 -0/05 0/95 
The role conflict 2/69 0/80 2/63 0/66 0/34 0/73 
The contrast in personal relationships  3/22 0/65 2/95 0/68 1/6 0/100 
 
Table 12: The comparison of the average grade of role conflict index, with the standard grade  
Index  Average  The standard deviation  t  p  
role conflict  2/66 0/708 4/58 0/000 
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Abstract: This paper explores the influence of government size on inflation with considering the major 
determinants of inflation in Iran. It has been tried to consider combination of theories about inflation to determine 
the important factors on inflation and to inference the role of government size. In order to investigating short run and 
long run relation between inflation and the government size in 1971-2008, the ARDL approach has been utilized. An 
empirical model has been constructed which considers the effects of liquidity, the government size, exchange rate, 
the investment of private sector, imported price index, the change of CPI in each year and two dummy variables for 
Iran-Iraq war and change in exchange system. The empirical results show that imported inflation, expected inflation 
and the size of government are the most important factors affecting on inflation in Iran. Also the findings indicate 
that a decline in the government size may lead to low inflation.  
[Esfandiari M, Dehbashi V, Mohammadi H, Shahraki I. The effect of government size on inflation in Iran. Life 
Sci J 2012;9(4):2511-2515] (ISSN:1097-8135). http://www.lifesciencesite.com. 371 
 
Keywords: Inflation; liquidity; exchange rate; government size; ARDL approach 
 
1. Introduction 

In developing countries, government plays 
an important role in planning organization and 
resources allocation. Revolution in Iran in 1978 and 
the Iran-Iraq war during1980-1989 were caused to 
increase in government size. Most of the economic 
and social centers like banks, insurance institutes, 
hospitals and so on, which had been managed by 
private sector before, transferred to government after 
revolution. 

 More ever, inflation rate in Iran was double 
digit in those years. There are a number of causes of 

inflation which are related to expansive monetary or 
physical policy (or both) and this type of inflation can 
be referred to as demand – pull in nature. Inflation 
can also stem from profit or wage rises and this is 
classified as either aggregate, sectoral or cost – push 
inflation. Inflation resulting from temporary causes, 
such as those initiated by war or natural disaster, are 
easily identified. Higher prices for goods and services 
imported from abroad and other external 
circumstances can also affect the domestic economy, 
causing inflation. This is import – induced inflation 
(Pahlavani,Rahimi). 

 
Table1. Inflation rates based on CPI 
Revolution 

period 
1979-1980 

War 
period 
1980-
1989 

First 
development 

plan 
1990-1994 

Between first and 
second 

development plan 
1995 

Second 
development 

plan 
1996-2000 

Third 
development 

plan  
2001-2005 

forth 
development 

plan  
2006-2008 

10% 19.8% 18.8% 35% 22.5% 14.12% 14.7% 

 
As in table 1 is reported, inflation in Iran 

during last three decades had ascendant progress. 
During 1974-1978, because of high increase in oil 
price, inflation rate reached to 15.6%. After the 
revolution in 1979-1980, inflation rate decreased to 
10%. Then because of economic sanction during the 
Iran-Iraq war period, the rate of inflation raised to 
19.8%. In the last year of the war the ratio of budget 
deficit to government budget reached the incredible 
rate (50%). After the war and during the first 
development plan, inflation rate decreased to 18.8%. 
Executing unsuitable strategies, especially in 

exchange market caused to economic crisis. In 1994, 
which was between the first and the second 
development plan, there was again increase in 
inflation rate. This process continued and reached to 
49% in 1995.  

On the other hand Positive effects of foreign 
incomes and production and oil price increase caused 
to decrease in inflation expectations. Using the 
exchange reserves increased the ratio of total demand 
to supply in the third year of third development plan. 
The bonds were sold in order to liquidity shrinking 
by central bank, caused to decrease in inflation rate in 
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the first year of the fourth development plan. Finally 
in 2006 because of increase in exchange reserves, a 
rapid increase in inflation was seen.  

 The literature on inflation determinants is 
relatively extensive. Examples include Adedeji and 
Liu (2000), Aljebrin (2006), Bahmani-Oskooee 
(1995), Delavano and Vilanueva (1993), Tashkini 
and Abasinegad (2004), Pahlavani and Rahimi 
(2009), Pesaran (2000). The focus of these earlier is 
mostly based on monetary viewpoint of inflation and 
sometimes on the effect of expectation on inflation 
forming. In previous studies, monetary aspect of 
inflation and its psychic affects were reviewed and in 
some studies the exchange rate has been applied in 
model as imported inflation. 

However there are a few Studies on the 
government size effect on inflation. The paper closest 
to ours in motivation is that of Han and Mulligan 
(2008). They have shown the big government and 
inflation are related in special cases like war time. 
Contrary in peace time there is a weak positive 
correlation between government size and inflation.  

 This study focuses on the relationship 
between government size and inflation with 
considering the major determinants of inflation in 
Iran. To do so, a theoretical model of inflation is 
constructed here, based on the study of Aljebrin 
(2006). The study has been employed annual time 
series data (1971-2008) in order to investigate the 
effect of government size on inflation in Iran. 

 The rest of the paper is organized as 
follows. Section 2 describes the model and data. In 
section 3 and 4 the methodology and the empirical 
evidence are presented respectively. Finally, 
conclusions are summarized in section 5. 
 
2. Material and Methods  

Data set of this study is annual and based on 
studies done in 1971 – 2008 time period. These data 
are collected from statistics of central bank of Islamic 
republic of Iran statistic center. In order to analyze 
the impact of the government size on inflation, a 
theoretical model has been constructed. According to 
Aljebrin (2006) the theoretical framework of our 
model is as follows: 

 
P = (GM2 )

α
1 (EX)α

2 (G)α
3 (DP)α

4 (PM)α
5                                                   (1) 

This function can also be written as: 
Ln(pt) = α1 Ln(GM2) + α2 Ln(EX) + α3 Ln(G) + α4 Ln(DP) + α5 Ln(I) + α6 Ln(PM)            (2) 
 
Where:  
P1 : domestic prices 
GM2 : growth rate of liquidity 
EX : the exchange rate 
G : the ratio of government expenditure to GDP (as 
an indicator of structural inflation) 
DP : change in domestic prices (as an indicator of 
expectation inflation) 
 
 

I: the ratio of private investment to GDP (as an 
indicator of cost – push inflation) 
PM : foreign prices (as an indicator of imported 
inflation) 

Furthermore, we consider two Dummy 
variables to capture the effect of revolutions (1977 , 
1978) and exchange system change from fixed to 
managed float (1994 , 1995). Finally the following 
equation has been used as the estimation process: 

 
Ln (Pt) = α0 + α1 Ln(GM2) + α2 Ln(EX) + α3 Ln(G) + α4 Ln(DP) + α5 Ln(I) + α6 Ln(PM) + D57 + D74  (3)    
Where: 
      1  for: 1994, 1995 
                 1   for: 1977, 1978             D74 = 

 
D57 =  0  others 
  0  others 

 
To examine the existence of the long-run 

relation between inflation and it’s determinants as 
formulated in equation (3) ،we apply the ARDL Co-
integration approach. 

The results of the ARDL Co-integration 
approach using traditional estimation methods is 
based on stationary of variables. But in many cases 
this is not true. So it’s necessary to be sure about 

stability of variables and for this reason we use 
augmented Diki-Fuller test. According to the ADF 

Test، P، GM2، EX، G and  P are I (1) and Pm is I 
(0). The autoregressive distributed lag (ARDL) 
approach is a new Co-integration technique for 
determining long-run relationship among variables 
under study. There are some advantages for ARDL 
approach as follow while other Co-integration 
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techniques require all of the repressors to be 
integrated of their order of integration. According to 
Ghattak and Siddiky (2001), ARDL approach is a 
better method in small samples. Moreover, with this 
approach، it is possible that different variables have 

different optimal numbers of lags. Because of these 
advantages, ARDL is used in this study. Following 
Pesaran (2001) the error correction representation of 
the ARDL model is as follows. 

 
n n n n

0 j t j j t j j t j j t j
j 1 j 1 j 1 j 1

n n n

j t j j t j j t j 1 t 1 2 t 1
j 1 j 1 j 1

3 t 1 4 t 1 5 t 1 6 t 1 7 t 1 1t

LP a b LP c LGM2 d LEX e LG

f LI g LPM h LDP LP LGM2

LEX LG LI LPM LDP D74

   
   

    
  

    

         

         

           

   

           (4) 

 

The parameter، i  where is i=1، 2، 3، 4، 5، 

6 is the corresponding long-run multipliers. While the 
parameters bj ، cj ، dj ، ej ، fj ، gj … are short-run 
dynamic coefficients of the underlying ARDL model. 

 
 

3. Results and discussions 
To estimation the model we use 37 annual 

observation، according to the Schwarz–Bayesian 
criteria (SBC)  ،  4 was chorea as the maximum lag 
length. 

  Table2. Estimated short-run coefficients using the ARDL approach 
T-Ratio[Prob Standard Error Coefficient Regressor 

87.8155 (0.000) 0.0098142 .861840 LP(-1) 
4.2486 (0.016) 0.012493 .0530790 LGM2 
-1.0112 (0.324) 0.015479 -0.015652 LEX 
2.7542 (0.012) 0.022683 0.052474 LG 
3.9027 (0.001) 0.026179 0.10217 DLPM 
13.8879 (0.000) 0.0070113 0.097373 LDP 
8.8049 (0.000) 0.027194 0.23944 C 
-3.3804 (0.006) 0.018928 -0.063986 LI1 
2.1837 (0.041) 0.0041716 0.0091095 D57 
4.6157 (0.000) 0.0047392 0.021857 D74 
F  158852.6 DW=2.1561 

  
2

R


 0.99 
2R  0.99 

  
Table 2 reports the results of short-run 

estimation of the ARDL model. All the variables 
have the significant effect (at 5 % level) and the 
imported inflation is the most effective variable. The 

dummy variable coefficients are significant and 
positive imply that revolution and exchange policies 
have effected on inflation in Iran. 

 
Table3. Estimated long-run coefficients using the ARDL approach  

T-Ratio[Prob Standard Error Coefficient Regressor 
2.6281 (0.016) 0.07246 0.01943 LGM2 
3.0474 (0.006) 0.047269 0.14405 LEX 
2.5425 (0.019) 0.17785 0.45218 LG 
3.3971 (0.003) 0.21769 0.73949 DLPM 
9.3161 (0.000) 0.084548 0.78766 LDP 
9.1362 (0.000) 0.18969 1.7331 C 
-3.2809 (0.013) 0.16606 -0.54483 LI1 
2.1534 (0.044) 0.030619 0.065934 D57 
4.2248 (0.000) 0.037476 0.15833 D74 
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 Now، we estimate the long-run ARDL 
model. Table 3 shows the long-run coefficients of 
variables under investigation. As expected, empirical 

results in tables 3 reveal that liquidity exchanges rate, 
government size, expected inflation and imported 
inflation are significant. 

 
   Table4. The results of error correction model (ECM) 

T-Ratio[Prob. Standard Error Coefficient Regressor 
4.2486 (0.016) 0.012493 .0530790 dLGM2 
-1.0112 (0.324) 0.015479 -0.015652 dLEX 
2.7542 (0.012) 0.022683 0.052474 dLG 
3.9027 (0.001) 0.026179 0.10217 dDLPM 

13.8879 (0.000) 0.0070113 0.097373 dLDP 
8.8049 (0.000) 0.027194 0.23944 dC 
-3.3804 (0.006) 0.018928 -0.063986 dLI 
2.1837 (0.041) 0.0041716 0.0091095 dD57 
4.6157 (0.000) 0.0047392 0.021857 dD74 

-14.0777 (0.000) 0.0098142 -0.13816 ECM 
 

Table 4 reports the results of the error 
correction term shows the speed of adjustment of 
short-run model regarding to equilibrium state. 

According to table 4 the ECM term is -.1386 
and highly significant. It means that in each year 
about 13% of deviation is corrected. 

The result of diagnostic tests for serial 
correlation، functional form، normality and 
heteroscedasticity are shown in table5. The result 
define that model was specified well. 

Finally، that cumulative sum of recursive 
residuals (CUSUM) and the cumulative sum of 
squares (CUSUMSQ) tests were applied to test for 
parameter constancy. Figure plots the CUSUM and 

CUSUMSQ statistics. The results clearly indicate the 
absence of any instability of the coefficients during 
the investigated period. 
 
Table 5-The results of diagnostic tests 

Prob. Aim Test Statistics 
0.171 Serial Correlation LM 
0.834 Functional Form RAMSEY 

RESET 
0.294 Normality NORMALITY 
0.789 Heteroscedasticity WHITE 

 

 
 
 
 
 
 
 
 
 
 
Figure 1. The plot of CUSUM statistics for coefficient stability test 
 
 
 
 
 
 
 
 
 
 
Figure 2. The plot of CUSUM statistics for coefficient stability test 
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4. Conclusion  
Inflation is one of the most important 

problems in Iran. In this paper، we tried to determine 
the important factors on inflation in Iran during 1971-
2008 with emphasizing on the role of government 
size by applying the ARDL approach. 

 Based on empirical results, the size of 
government has significant and positive effect on 
Iran’s inflation. In both the long-run and short-run, 
imported inflation has the most significant impact on 
inflation, in which one percent increase in imported 
inflation rate leads to 0.1 percent increase in 
inflation. And the expected inflation has the second 
place in Iran’s inflation.  

Diagnostic and stability tests prove model 
specification is done well and ECM term shows that 
in each year about 15% of deviation is corrected and 
after 7 years will be completed. 

Thus, considering obtained results, a decline 
in government size may lead to decline in inflation in 
Iran. It seems that Iranian’s policy makers can 
decrease inflation with more emphasis on 
privatization and execute of Article 44 of the 
constitution. 
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Abstract: Antimicrobial activities of sesquiterpenoid of Ganoderma were tested against human pathogenic 
microorganisms. Four out of 11 species of Ganoderma showed good antimicrobial activity. Minimal inhibitory 
concentration was determined for the sesquterpenoid extract of Ganoderma Mazandaran Ganoderma lipsiense, 
Ganoderma multicornum and Ganoderma lucidum on selected microorganisms. Proteus mirabilis (MTCC 1429) 
Candida albicans (MTCC 1637), Klebsiella pneumonia (MTCC 432), Escherichia coli (MTCC 2064) and bacillus 
subtilus (NCIM 2010) were tested. Ganoderma lucidum extract showed maximal inhibition of Proteus mirabilis and 
was also active against Candida albicans, as was the extract of Ganoderma mazandaran. Lowest MIC values were 
128 l/ ml demonstrated by sesquterpenoid extract of G. lucidium, and G. Mazandaran against B. subtilus and 
P.mirabilis. Further separation of the sesquterpenoid compounds need to be carried out to detect the bioactivity of 
specific compounds. 
[Asghar.Sharifi, Seyed Sajjad Khoramrooz, Soheyla Jahedi, Seyed Abdolmajid Khosravani. Screening Of 
Antimicrobial Activity Of Sesquterpenoid Crude Extract Of Ganoderma. Life Sci J 2012;9(4):2516-2519] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 372 
 
Keywords: Antimicrobial activity, Ganoderma, Standard Antibiotics, sesqutrepenoid Extraction 
 
1. Introduction 

Antimicrobial activity is the ability of a 
substance to inhibit growth and reproduction or to 
kill microorganisms. A chemical, at low 
concentration, should have a broad spectrum of 
antimicrobial activity, which means that it should 
inhibit or kill many different kinds of 
microorganisms. Most pathogenic bacteria and fungi 
are susceptible to antibiotics or other antimicrobial 
agents and their response towards these antibiotics, 
however varies enormously (1). Antimicrobial agents 
include antibiotics and antimicrobial metabolites 
produced by one microorganism which inhibits the 
growth of other organism (2). Several antimicrobial 
metabolites have been isolated from mushrooms like 
Ganoderma and have a potent antiviral, bacterial and 
fungal activity (3-4). Ganoderma spp haves been 
economically important fungi, for over 4000 years 
particularly in the Far East countries, and used as 
antitumor activity (5-6). The reasons for the use of 
Ganoderma spp were to prevent, cure, treatment of 
cancer, diarrhea, and excessive salivation (7). 
This report elucidates interesting chemical 
compounds extracted (sesquterpenoid), purified and 
identified from fruit bodies of Ganoderma as a 
bioactive agents tested against a selected isolates of 
microorganisms. The aims of the present study are to 
screen antimicrobial activities of sesquterpenoid 
extracts of Ganoderma on selected microorganisms. 

2. Material and Methods 
In this present work P. mirabilis MTCC 1429, 

C.albicans MTCC 1637, K. pneumonia MTCC 432, 
E.coli ATCC 2046, B. subtilis NCIM 2010 and S. 
aureus, were used as test microorganisms for 
sesquiterpenoid samples extracted from Ganoderma 
for their antimicrobial activity. Culture medium for 
bacteria: nutrient agar (1.0g beef extract, 2.0g yeast 
extract, 5.0g peptone, 5.0g sodium chloride, 20.0g 
agar, 1000 ml DW, pH was adjusted to 7.0-7.5). 

Culture medium for Candida albicans was Yeast 
extract peptone dextrose agar(YEPD), (3.0g yeast 
extract, 10.0g peptone, 20.0g dextrose, and 15.0g 
agar, 1000 ml DW). The cultures were maintained as 
slants incubated at 37 C0. Sub culturing was done 
every two weeks for bacteria and yeast. 
Preparation of inoculums: 

A loop full of freshly isolated colonies of 
bacteria and yeast were suspended in 0.85% saline 
and/ or sterile distilled water. 
Well Assay Method. 

The well assay method was according to 
Barry (1986). In brief, the agar plates were prepared 
in accordance to the organism (as given previously). 
The plates were inoculated using a sterile cotton 
swab by spreading the inoculums evenly over the 
surface of the medium. Inoculums were left for few 
minutes to dry, with the lid closed at room 
temperature, wells were made with a cork borer 
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(6mm), and sample extracts of fungi were added to 
the wells (50μl in each well), also containing a well 
with positive control (methanol). The plates were 
incubated at 35-37 C for 18 -24 hours. The activity 
was calculated by measuring the diameter of zone of 

inhibition (including the diameter of the well) to the 
nearest millimeter. The results of the test and control 
plates were compared. 
 

 
Table 1. Ganoderma spp used: 

Name of Species Samples NO. 
Ganoderma applanatum (Pers.) Pat. GA-02. 
Ganoderma capense GA-06 
Ganoderma chalceum GA-39 
Ganoderma lipsiense (Batsch.) Murill GA-19 
Ganoderma lucidum (Curtis; (Fr.) P Karst Var. lucidum. GA-34, GA-38, GA-10 
Ganoderma lucidum var. microsporus. GA-16 
Ganoderma multicornum(P Karst var.) GA-28 
Ganoderma multiplicatum (Mont.) Pat. GA-12, GA-27 
Ganoderma perzonatum (Murrill) GA-36 
Ganoderma Mazandaran(proposed new species). GA-11 
Ganoderma praelongum (Murrill) GA-37 
Ganoderma sp. GA-K, GA-S 
Ganoderma stipitatum (Murrill) GA-07 

 
Table 2: Antimicrobial Activity of Sesquterpenoid Extract From Ganoderma Samples Against Human Pathogen 
Microorganis 

B. subtilis E. coli S.areus K.pneumonia C. albicans P. mirabilis Samples 
28.3 24.67 20.6 17.6 24.6 25 G. mazandaran 
21.67 19 22.6 16.67 24.3 25.3 G.lipsiense 
22.67 23 21.67 18.33 21.3 23.3 G.multicornum 
32.67 30.67 29 21.67 27.3 31.3 G. lucidum 

For bacteria Nutrient Broth (NB) and for fungi Yeast 
 
Table 3: Determination of the Minimum Inhibitory Concentration (MIC) of Ganoderma Samples against Human 
Pathogenic Microorganisms. 

Sample Name of microorganisms (  MIC µg/ ml) 
E. coli S.areus K.pneumonia P. mirabilis C. albicans B. subtilis 

G. mazandaran 64 64 64 32 64 32 
G.lipsiense 64 64 64 32 32 32 
G.multicornum 32 32 64 64 64 64 
G. lucidum 32 32 32 32 32 32 

 
Sample collection: Ganoderma spp were 

collected from different parts of Mazandaran 
province (Northern of Iran), brought to laboratory 
and air-dried in Department of Microbiology at 
Yasouj University of Medical Sciences, then it was 
ground and maintained in airtight plastic bag for 
further use (Table 1). 
Identification: 

The Ganoderma spp were identified using 
keys and morphological characters mentioned by 
Steyaert (8) and Ryvarden (9). 
Sesquiterpenoid Extraction: 

5gm of powder was extracted with 100ml (X 
2) of chloroform overnight with initial warming. The 

filtrates were combined and evaporated under 
vacuum. The residue was dissolved in 25ml of 
ethanol (95%) and 25ml of lead acetate (4% 
aqueous). The solution was evaporated under 
vacuum; the resulting residue was dissolved in 
chloroform and again evaporated to dryness under 
vacuum. The residue was collected, weighed, 
dissolved in methanol and used for further TLC 
analysis. Solvent System: Chloroform: Methanol 
(9:1). (10) 
Minimum inhibitory concentration (MIC): 

The lowest concentration of the 
antimicrobial extract inhibiting the visible growth 
after overnight incubation is denoted as MIC. MIC of 
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the extract for bacteria was determined using broth 
dilution method. To determine Minimum Lethal 
Concentration (MLC), a known quantity of inoculum 
from each of the tubes of broth that showed no 
visible turbidity is sub-cultured to solid agar plate. 
The lowest concentration of antimicrobial agent that 
allowed less than 0.1% of the original inoculum to 
survive is said to be the MLC. The results of MIC are 
usually the same results of MLC, or one tube before 
MIC. 

Potato Dextrose Broth (YPDB) was used. 
The solutions, the methanol solution with the extract, 
were serially diluted in respective media to obtain 
dried extract concentrations of 128, 64, 32, 16, 8, 4 
and 2 mg ml-1. The experiments were performed in 
triplicate and analyzed by SPSS. 

Tested cultures in this study were P. 
mirabilis, C. albicans, K. pneumonia, , S.aureus, E. 
coli and B. subtilis The cultures were maintained as 
slants, which were incubated at 37 0C. The sub 
culturing was done every two weeks. Each 
experiment was done in triplicate and analyzed by 
ANOVA test. 
3. Results 

The sesquiterpenoid extract of Ganoderma 
Ganoderma Mazandaran, Ganoderma lipsiense, 
Ganoderma multicornum and Ganoderma lucidum, 
from Mazandaran, Iran, were tested for antimicrobial 
activity by the disc diffusion agar method. 
Strong = zone of inhibition equals or greater than 
21mm 
Moderate = zone of inhibition equals 11 mm to 20 
mm 
Weak = zone of inhibition equals or less than 10 mm 
Data represented in Table 2 showed that, G. lucidium 
strongly inhibited the growth of E.coli, P.mirabilis, 
and B.subtillus with inhibition zone diameters of 
(30.69 mm), (31.3, mm), (32.67 mm) respectively. 
Similarly, the effect of commonly used antibiotics 
(for fungi we used fluconazol, and for bacteria 
nitrofurantoine, trimethoprim sulfumethoxazol, 
amikacin, tetracycline, penicillin, gentamycin, 
cefalotine, and polymixin B were used) was tested 
against these microorganisms and showed that they 
were highly resistant to at least one antibiotic (P< 
0.01). 

Ganoderma mazandaran showed maximum 
zone of inhibition of 28.3mm on B. subtillus and 
minimum zone of inhibition(17.6mm) on 
K.pneumonia, while Ganoderma lipsiense showed 
23.3mm, 22.67mm and 21.3mm zone of inhibition on 
P.mirabilis B. subtilis and C.albicans respectively, G. 
multicornum showed the maximum zone of 
inhibition(23.3mm) by for P.mirabilis. 

The MIC value of sequiterpenoid extract of 
G.lucidium against P.mirabilis, E.coli .S. aureus, K. 

pneumoniae and C.albicans (Table 3) was 32 µg/ml. 
Our results also indicates that the MLC values for 
P.mirabilis and C. albicans was 64µg / ml 
respectively. The MIC of G.mazandaran was 32 
µg/ml by P.mirabilis and 64µg / ml in the other 
present microorganisms, Ganoderma lipsiense 
showed that MIC=32µg / ml on E.coli and S.aureus 
and 64µg / ml on other microorganisms, MIC= 32µg 
/ ml by G. lipsiense against P. mirabilis,B.subtilus 
and C. albicanse and 64 µg / ml on other present 
microorganisms. 
4. Discussions 

Research for novel antibiotic is of utmost 
importance since most microorganisms have 
developed resistance to many antibiotics. The present 
work was carried out using extract from 11 
Ganoderma spp. to search for novel compounds. 
Although, a few reports on bioactive compounds of 
Ganoderma spp are available (11-12). The results 
obtained in our study clearly indicate that extracts of 
mushrooms belonging to Ganoderma spp. possess 
potent antimicrobial activity. 

Our present study revealed that purified 
sesquiterpenoid extract of G. lucidium exhibited an 
inhibitory effect against bacteria and fungi. These 
findings are in concomitant with other studies (13-14) 
G.stipitatum was active against Gram negative and 
Gram positive bacteria. 

Apparently, the sesquiterpenoid extract of 
G.Mazandaran, G.lipsiense, G. multicornum and G. 
lucidum were potent and effective against the fungal 
isolates (C. albicans) since zone of inhibition of 
growth (23.3 mm to 31.3 mm) was observed in 
contrast with earlier findings regarding the antibiotics 
(14). In contrast Smala et al. (15) stated that G. 
annulare produces applanoxidic acid which showed a 
weak activity against the dermatophyte T. 
mentagrophyes. 

According to Gao et al (16), G. lucidum and 
other Ganoderma species, more often in combination 
with chemotherapeutic agents, have been used to 
treat various bacterial diseases. They have suggested 
that the sesquiterpenoid components play an 
important role in its bioactive principle. Therefore it 
could be concluded from our results G. Mazandaran, 
G. lipsiense, G. multicornum and G. lucidum spp 
could be employed to combat several diseases caused 
by pathogenic microorganisms. Nevertheless, there is 
still more mushrooms needed to be examined for 
their potentiality activities against bacteria and 
pathogenic fungi. 
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Abstract: Environmental hazards constitute a lot of economic development bottlenecks in Nigeria. In this study, the 
different forms of environmental problems facing households Ibadan were identified and composite indicators of 
hazard vulnerability were computed from them. Data were collected from 120 households from Ibadan metropolis 
using the stratified sampling method. Data were analyzed with the Factor Analysis and ordinary least Square (OLS) 
regression. The results show that majority of the households were faced with bushy and untidy environment, illegal 
structure/urban slum and improper disposal of domestic wastes. Regression results show that female household 
heads were significantly more vulnerable to domestic and air pollution hazards (p<0.05). Also, as income increased, 
exposure to domestic and water pollution hazards significantly decreased (p<0.05). The study recommended serious 
enforcement of existing environmental laws in order to ensure safe environment for residents of Ibadan, among 
others.  
[Abayomi Samuel Oyekale. Factors Influencing Households’ Environmental Hazard Exposure in Ibadan 
Metropolis. Life Sci J 2012;9(4):2520-2527]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 373 
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INTRODUCTION 

Upsurges in urban population growth, 
without adequate initiatives for waste management 
have resulted in catastrophic environmental situations 
in many Nigerian cities. The dynamics of spatial 
urbanization in Nigeria can be reflected from social 
infrastructure proliferation since 1815. Prior to 
national independence in 1960, the growth patterns of 
urban centers were drastically influenced by creation 
of new towns, modernizing physical structures of 
existing towns and provision of some basic social 
infrastructures. Some political and economic 
influences have also resulted in rapid urbanization 
and population growth (Ekundare, 1973). 

Although Nigeria’s demographic statistics 
are sometimes contentious, available data suggest 
that urban growth has continued unabated (Ayedun et 
al. 2011). Falade (1998) submitted that with annual 
growth rate of more than 6 percent, Ibadan, Lagos 
and Port-Harcourt are among Nigerian cities that 
have surpassed the average national urban growth of 
3.6 percent. Alkali (2005) also noted that while 
average growth rate of Nigerian population was 2.8 
percent, urban population had grown at about 5.8 
percent since mid-1980s. Given that about 7 percent, 
15 percent, 23.4 percent, 43.5 percent and 50 percent 
of Nigerian populations were living in urban centers 
in 1945, 1950, 1975, 2000 and 2010, respectively, 
there are enough statistics to prove the catastrophic 
tendencies of urbanization (Onibokun and Kumuyi, 
1996; Ujoh et al, 2010; Ayedun, 2011).  

The Nigerian Constitution charges the states 
with the responsibility of ensuring environmental 
protection within their domains. Each of the local 

governments within the states is also mandated 
according to state legislatives to ensure safe 
environment. However, several urbanization 
prompted environmental hazards are common 
phenomena in many Nigerian cities, majority being 
the state capitals. The situation in Ibadan is 
worrisome because the city is endowed with large 
land areas, which if well planned and judiciously 
utilized could have made the town an epitome of 
indescribable beauty.  

Specifically, lack of adequate planning, 
foresights and inability of successive governments to 
adequately enforce civic compliance with existing 
environmental laws are notable among the problems 
that had aggravated environmental hazards. 
Similarly, corruption in the civil service has 
influenced the manners in which environmental 
officers and those that are charged with the 
responsibility of urban planning carry out their 
duties. Therefore, recent environmental decays are 
products of serious enigmas of abject policy failure, 
which no doubt engenders other adverse socio-
economic development consequences (Omoleke, 
2004). 

Specifically, we now have some of our 
urban main roads being decorated with heaps of 
waste disposal bags, drainage channels are blocked 
with waste materials, major streets are littered with 
waste papers, nylons and sometimes human excreta 
and people are denied fresh air due to air pollution. It 
is therefore pathetic that our governments, more often 
lack adequate strategies to address emerging 
environmental challenges in our cities. This, having 
being the norms in governance has resulted in a 
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situation whereby Nigerian cities have been ranked 
among the dirtiest in the world. (Omoleke, 2004; 
Alabi, 2004) 

Environmental pollution is directly related 
with population density (Inyang, 1997). This explains 
persistent concentration of environmental pollution in 
major urban centers. Health hazards that such 
pollutants constitute result in increased health 
expenditures, with diverse economic and welfare 
consequences. Also, rapid urban growth poses some 
frightening negative social consequences. Perhaps, 
the most notable of them are environmental poverty, 
quality of life decline and inability to adequately tap 
into the wealth of human and environmental 
resources. Therefore, urban poverty promotes a 
situation where low income urban dwellers are 
concentrated in rapidly expanding slums, with 
deplorable housing and social amenities (Onibokun 
and Kumuyi, 1996; DANIDA, 2000). 

Industrialization is another source of 
environmental hazards in developing as well as 
developed countries (Dike, 2005). The magnitude of 
the problems varies from country to country, and 
depends on the stage of industrial development and 
the degree of enforcement of environmental 
regulations. Urban centers are more often the primary 
recipients of industrial pollution [United Nations 
Industrial Development Organization (UNIDO), 
2004]. Regrettably, existing legislations on the need 
for environmental impact assessment are being side-
tracked due to persistent corruption in the public 
work force. A development scenario in which social 
costs of some production activities outweigh the 
social benefits has been created. Also, rapid 
industrialization is always accompanied by 
environmental hazards, which are sometimes beyond 
what existing technologies can decisively cope with. 
Government’s lapses to respond to these demands 
often result in poverty, unemployment, inadequate 
housing facilities, water pollution, air pollution, 
among others.  

This paper addressed two basic research 
questions. First, what are major environmental 
hazards that urban households face? Second, what are 
factors that explain exposure of urban households to 
environmental hazards? In the remaining parts of the 
paper, section two discussed the methods of data 
collection and analytical methods, section three 
presented the results and discussions, while section 
four concluded the study with some insights into 
policy recommendations. 
MATERIALS AND METHODS 
The study area and methods of data collection 

In geographical size, Ibadan is the largest 
city in Nigeria. The metropolis comprises of five 
local government areas which are Ibadan North, 

Ibadan Northeast, Ibadan Northwest, Ibadan 
Southeast and Ibadan Southwest local governments. 
The population these local government areas summed 
up to 1338659 based on the 2006 National Population 
Census (National Bureau of Statistics, 2009). Data 
for the study were obtained from primary sources.  

The data were obtained with the aid of well-
structured questionnaires administered to households. 
Stratified sampling technique was employed group 
the study area into the traditional area, the transitional 
areas and the elite areas. Simple random sampling 
was then used to pick equal number of respondents 
from each of the stratum. The rationale behind the 
stratification was to ensure equal representation of 
different classes of people in the selection of the 
respondents, since the three strata (the traditional, 
transitional and elite areas) are heterogeneous in 
terms of settlement pattern and level of planning 
which are likely to reflect in the socio-economic 
characteristics of the respondents. 

Traditional areas in Ibadan metropolis are 
places like Beere, Oja Oba, Agugu, Foko, Oje, Idi 
Arere etc. The transitional area covers place such as 
Sango, Agbowo, Akobo, Ijokodo, Ashi, Iwo Road 
etc. while the elite area are well planned areas such as 
Old Bodija, Agodi G.R.A, Jericho GRA, Onireke, 
Oluyole extension and so on. For the purpose of this 
study, 40 households were randomly selected from 
each of the strata, giving us a total of 120 
respondents. 
Construction of environmental hazard 
vulnerability indices and its correlates 

Several authors have computed indicators of 
hazard vulnerability from qualitative or quantitative 
data, or a combination of these. In this study, 
environmental hazard vulnerability indices were 
constructed using information sought on those 
environmental problems that the households suffer 
from. Composite vulnerability indices were 
computed for each of the households, using the factor 
analysis (FA). The advantage of this aggregation is 
its ability to extract unique information of 
vulnerability into a composite index by taking into 
cognizance their linear combinations with exclusion 
of any form of collinearity. Four categories of 
environmental hazards were identified. These are 
domestic hazards (rodents, insects, bushy 
environment and illegal structures), air pollutant 
hazards (noise, dirty air, smoke from refuse burning, 
kitchen smoke, industrial smoke and bad odour), 
water pollutant hazards (erosion, flooding and 
contaminated water) and land pollutant hazards 
(blockage of drainage systems, traffic congestion and 
improper waste disposal).  

The mathematical expression of FA can be 
presented as: 
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where iA is the hazard vulnerability index for each 

household (i=1….120). Ignoring the time dimension, 

jf
 
is the scoring factor for each weather variable 

(j=1,….n), aij is the jth hazard exposure of ith 
household (i,j = 1,……n), aj is the mean of ith hazard 
exposure of households (j = 1,…..n), sj is the standard 
deviation of jth hazard exposure (j = 1, …… n) and z 
is the standardized variables. Derived from FA, 
scoring factors of the first factor component (the 
efficient component) was used for constructing the 
hazard vulnerability index of each household. Since 
all environmental hazard exposure variables are 
dichotomous and take only a value of zero or one, 
then the weight is easy to be interpreted. A move 
from 0 to 1 changes the index by fj / sj .  

Using the vulnerability index computed by 
this formula, each household can then be gauged on 
the extent of vulnerability to environmental hazards, 
while the indices were also subjected to further 
parametric analysis using the ordinary least square 
(OLS) method. This is to explore the correlates of 
hazard vulnerability by estimating the specified 
equation: 
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With j  being the estimated parameters, iZ  are the 

explanatory variables. The explanatory variables are 
sex of the household head (female =1, 0 otherwise), 
years of education, household size, private wage 
employment (yes =1, 0 otherwise), unemployed (yes 
=1, 0 otherwise), government employment (yes =1, 0 
otherwise), income and ownership of house (yes =1, 
0 otherwise). Tolerance level was used to address 
collinearity problem among variables, which resulted 
in dropping of some highly collinear variables. 
RESULTS AND DISCUSSIONS 
Socio-economic characteristics of the respondents  

Table 1 shows that about 19 percent of the 
respondents were females. This is in line with 
cultural norms of the study area, which makes the 
males breadwinners and head of households. Average 
age of the respondents is 45.84 years. The variability 
index of 26.77 percent reveals that there is no much 
variation in the distribution of respondents’ ages. A 
total of about 33 percent of the respondents were not 
married, comprising of 15.5 percent singles and 17.5 
percent divorcees, widows or widowers. Majority of 
the heads of households (67 percent) are married. The 
average household size is 5.42, with coefficient of 

variation of 46.86 percent. This implies that high 
dispersion in the distribution of household size.  

Occupational group with highest percentage 
is government employment (28.3 percent). This, 
together with the private salaried job (15.8 percent) 
constitutes 44.1 percent of the entire respondents’ 
occupation. This is typical of any urban center, where 
people always rely on formal sector. The occupation 
with second highest frequency is private owned 
business which is 25 percent, while private salaried 
job and merchandize are both 15.8 percent 
unemployed constitute 5.0 percent each, while labour 
and others not included constitute 0.8 and 3.3 percent 
respectively. 

The average year of education is 12.33, 
which shows a reasonable literacy level. About 8.3% 
of the respondents had no formal education, 20 
percent spent between 1 and 10 years in school, while 
41.7% spent between 16 and 20 years. The disparity 
in the distribution of respondents by educational 
status is not so high, considering the coefficient of 
variation of 45.54%. Also, 56.67% of the respondents 
owned their dwellings. Average income is 
N33.941.67k. Income variability is very high with 
coefficient of variation being 74.33%. 

 
Table 1: Socio-economic characteristics of the 
respondents 
Variable Mean 

(%) 
Std. Dev. 

Coeff. of 
variation 

Gender (female)  (19.16) 0.40 - 
Age 45.84 12.27 26.77 
Marital status (not 
married) 

32.50 0.47 
- 

Household size 5.42 2.54 46.81 
Own house (56.67) 0.50 - 
Unemployed  (5.00) 0.45 - 
Government 
employment 

(28.30) 0.37 
- 

Private wage (15.80) 0.44 - 
Income  33941.67 25228.47 74.33 
Years of education 12.33 5.61 45.54 

 
Environmental sanitation practices and rating 

The mode of waste water disposal is an 
indicator of the level of environmental attitudes and 
concerns of the households. Table 2 shows the mode 
of kitchen’s waste water disposal of the households. 
Precisely, 35.8 percent of the households disposed 
the kitchen waste water properly into septic tanks. 
However, 13.3 percent discharged kitchen waste 
water into surrounding gutters, while 44.2 percent 
poured it in some open spaces.  

The mode of bathing water disposal is 
another measure of environmental attitude and 
concerns of the households in the study area. Table 3 
reveals that 45.8 percent of the households had good 
environmental practice as far as bathing water 
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disposal is concerns. These are those whose bathing 
water was disposed of through septic tanks. 

 
Table 2: Distribution of Respondents by the Mode of 
Kitchen’s waste water disposal  

 
Table 3: Distribution of Respondents by the Mode of 
Bathing water Disposal 
Mode of Disposal  Frequency Percentage 
Septic tank  
Surrounding gutter  
Nearby canal  
Open space 

55 
15 
5 
45 

45.8 
12.5 
4.2 
37.5 

 
Table 4: Distribution of Respondents by Methods of 
Household Refuse Disposal 
Mode of Disposal  Frequency Percentage 
Collected  
Public Approved dumpsite  
Unapproved Dumpsite 
Burnt by Households 
Others 

45 
16 
56 
3 
0 

37.5 
13.3 
46.7 
2.5 
0 

Total 120 100.0 

 
Refuse waste disposal and management has 

been described as the most serious problems in most 
of the urban centers in Nigeria. For instance per 
capita solid waste generation in Ibadan was estimated 
at 0.33kg/day as at 1983, while WHO (2006) 
reported that Lagos generates 10,000 tones of solid 
waste daily. The result from this study shows that the 
method of refuse disposal by most of the households 
is poor and calls for attention. It is evident from table 
4 that 37.5 percent of the households surveyed have 
their refuse being collected, 16 percent dump theirs at 
publicly approved dumpsites, 46.7 percent dump 
refuse indiscriminately in various unapproved 
dumpsites, while 2.5 percent claims they burn their 
household refuse. Table 5 further shows that about 54 
percent of the respondents were using water closet 
type of toilet. However, 16.7 percent were using pit 
latrine toilet, 1.7 percent indicated that they were 
using public toilet and 27.5 percent admitted to be 
using nearby bush.  

 
Table 5: Distribution of Respondents by the type of 
Toilet  
Types of toilet Frequency Percentage 
Water closet 
Pit toilet 
Public toilet  
Nearby bush  

65 
20 
2 
33 

54.2 
16.7 
1.7 
27.5 

Table 6 shows the importance of 
environmental safety to the respondents. It is evident 
from the table that environmental safety is very 
important to majority of the respondents (70 percent). 
About 25 percent of them indicated that it is fairly 
important and 1.7 percent affirmed that it was not 
important. Respondents were also asked to rate the 
levels of environmental safety in their immediate 
environment. Only 5 percent rated environmental 
safety in their immediate environment as being good, 
55.8 percent rated their as being fair, whilst 28.3 and 
10.8 percent rated the level of environmental safety 
in their immediate environment as being poor and 
very poor, respectively. 

 
Table 6: Importance of environmental safety and 
respondents rating of environmental safety 
Degree of Importance of 
Environmental safety 

Frequency Percentage 

Very important  
Fairly Important 
Not important  
Don’t know  

84 
30 
2 
4 

70.0 
25.0 
1.7 
3.3 

Rating of environmental safety   
Good  
Fair 
Poor 
Very poor 

6 
67 
34 
13 

5.0 
55.8 
28.3 
10.8 

 
Environmental problems experienced by 
respondents  

Sixteen most common environmental 
problems, peculiar to urban environments were 
selected and the respondents indicated the ones being 
experienced by their households. Table 7 shows the 
percentage of respondents that indicated each of the 
problems as part of environmental problems being 
experienced in their immediate environment. The 
problems categorized as domestic pollutants were 
rodents, insects, bushy environment and illegal 
constructions being experienced by 61.67 percent, 
60.00 percent, 78.33 percent and 59.17 percent, 
respectively. Unhygienic practices at home often 
provide breeding grounds for mosquitoes, 
cockroaches, bed bugs, house flies and rats. These 
have some associated health challenges like cholera, 
dysentery, yellow fever, plague and filariasis 
(Omoleke, 2004). Illegal structures are also common 
in Ibadan, which had resulted in loss of lives and 
properties. A very insightful reference is recent flood 
disaster in the town which wrecked such enormous 
havocs due to non-compliance with urban housing 
and planning regulations. Greedy landlords and 
investors have always circumvent laws and build in 
questionable places such as along the stream, across 
drainage system, very close to the road and under 
high tension cables (ACN, 2011). 

Rating Frequency Percentage 
Septic tank  
Surrounding gutter  
Nearby canal  
Open space 
Others  

43 
16 
6 
53 
2 

35.8 
13.3 
5.0 
44.2 
1.7 
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Table 7: Environmental problems being experienced 
by urban households  
Variable Mean 
Rodents 61.67 
Insects 60.00 
Bushy environment 78.33 
Illegal structure 59.17 
Noise 59.17 
Dusty air 62.50 
Refuse smoke 65.83 
Kitchen smoke 42.50 
Industrial smoke 19.17 
Bad odour 69.17 
Erosion 16.67 
Flooding 19.17 
Water contamination 11.67 
Water drainage blockage 75.00 
Traffic congestion 46.67 
Improper refuse disposal 72.50 

 
Other notable problems reported are those 

related to air pollution. These include noise, dusty air, 
refuse smoke, kitchen smoke, industrial smoke and 
bad odours. However, 69.17 percent, 65.83 percent 
and 62.50 percent, respectively are for those that 
indicated bad odours, refuse some and dusty air 
respectively. It is important to note that though it is a 
very important environmental hazard, many Nigerian 
do not know that they have legal constitution against 
noise pollution. In Ibadan precisely, hawkers of food 
and other commodities, vehicular horns, generators 
and radio cassette players are common sources of 
pollution. Also, domestic wastes are sometimes burnt 
within the compound, thereby depriving other 
neighbours their right to clean air. Similarly, 
industrial smokes, largely through powering of 
machines during operations and electricity generating 
plants are real contributors to air pollution.  
 Also, erosion problem, flooding and water 
contamination were reported by 16.67 percent, 19.17 
percent and 11.67 percent of the respondents 
respectively. These problems can be directly linked 
with blockages of water channels, traffic congestion 
and improper refuse disposal which were reported by 
75.00 percent, 46.67 percent and 72.50 percent of the 
respondents, respectively. Erosion is the cause of 
road damages in many Ibadan metropolis. Also, 
human activities through dumping of refuse in gutters 
and at the very onset of rainfall are also problematic. 
Therefore, drainages are blocked and flooding 
results. Also, due to congestion and lack of adequate 
planning, some well are dug close to septic tanks. 
This, along with flooding often leads to water 
contamination. 
Construction of environmental hazard indicators 

We constructed four indicators of 
environmental hazards with specific focus on 
domestic hazards, air pollutant hazards, water 
pollutant hazards and land pollutant hazards. The 

Factor Analysis results in table 8 shows that the first 
factor was adequate for use in all the results, 
accounting for more than 100 percent variance in the 
results for all hazard groups except domestic hazards. 
The LR-tests are also statistically significant 
(p<0.01), except for water pollution hazards that is 
significant at 10 percent. These results show that the 
aggregation of the data was fitly done.  
 
Table 8: Eigen value of the factor analysis for each of 
the environmental hazard groups 
Hazard 
classification 

Eigen-
value 

Explained 
Variance  

LR-test Chi 
square 

Domestic 
pollution 

1.24086 0.9931 95.71*** 

Air pollution 0.8736 1.1906 47.82*** 
Water pollution 0.3027 3.0256 6.23* 
Land pollution 0.6677 1.7534 25.51*** 

 
Table 9 further shows the correlation 

coefficient of the included hazards exposure in the 
overall prediction of the final indicators. For 
domestic hazards, exposure to rodents and insects are 
with highest correlation coefficients with 0.7468 and 
0.7357 respectively. Bushy environment has negative 
parameter. Also, in the group of air pollution hazards, 
exposure to refuse smoke and kitchen smokes are 
with highest correlation coefficients with 0.5773 and 
0.5415, respectively. Parameters of exposure to 
industrial smoke and bad odour are with negative 
sign. Under the water pollution hazards, water 
contamination has the highest correlation of 0.3451, 
while flooding is with negatively signed correlation 
parameter. Blockages of water drainage and improper 
refuse disposal are with correlation parameters of 
0.5436 and 0.5039 respectively under land pollution 
hazards. 
 
Table 9: Correlation and uniqueness parameters of 
the factors analysis 
Variable Factor1 Uniqueness 
Domestic hazards   
Rodents 0.7468 0.4378 
Insects 0.7357 0.4489 
Bushy environment -0.0767 0.7393 
Illegal structure 0.3689 0.6718 
Air pollution hazards   
Noise 0.3349 0.8484 
Dusty air 0.1791 0.8341 
Refuse smoke 0.5773 0.6320 
Kitchen smoke 0.5415 0.6584 
Industrial smoke -0.2933 0.8998 
Bad odour -0.1298 0.9438 
Water pollution hazards   
Erosion 0.2661 0.9292 
Flooding -0.3359 0.8872 
Water contamination 0.3451 0.8809 
Land pollution hazards   
Water drainage blockage 0.5436 0.7045 
Traffic congestion 0.3438 0.8818 
Improper refuse disposal 0.5039 0.7461 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

 2525 

Table 10 shows the descriptive statistics of 
the computed composite environmental hazard 
indicators. It reveals that the mean of domestic 
hazard (-9.00e-09) is the smallest, while air pollution 
hazards has the highest value of 9.93e-10. The 
histogram graphs of the distribution are in figures 1-4 
 
Table 10: Descriptive statistics of computed 
indicators of environmental hazards 
Variable Mean Std. Dev. Minimum Maximum 
Domestic 
hazards 

-9.00e-
09 

.8264369 -1.228106 .8088478 

Air 
pollution 
hazards 

9.93e-
10 

.7226099 -1.477281 1.039995 

Water 
pollution 
hazards 

8.69e-
10 

.4887285 -.7349245 1.339901 

Land 
pollution 
hazards 

-6.21e-
09 

.6622337 -1.364974 6329107 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Distribution of domestic hazard’s 
composite indicators   

 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Distribution of air pollution hazard’s 
composite indicators 
 

Tables 11a and 11b contain the results of 
Ordinary Least Square (OLS) regression analysis of 
the determinants of environmental hazard exposure. 
The results show that the models produced good fits 
of the data, being statistically significant (p<0.05). 
The variables were also tested for collinearity using 
the variance inflating factor as provided by STATA 

10.0 software. The results show that multicollinearity 
was not a problems because the least tolerance level 
is 50.65 percent for female household headship. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Distribution of water pollution hazard’s  
composite indicators  
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure 4: Distribution of land pollution hazard’s 
composite indicators 
 

The parameters of gender for domestic 
hazard and air pollution hazard models are 
statistically significant (p<0.05). This shows that 
female headed households show more vulnerability 
to domestic and air pollution hazards. This lends 
credence to assertion by Blaikie et al (1994), that 
gender is one of the social factors subject households 
to hazard vulnerability. It also buttressed the 
emphasis of DANIDA (2000) and Commission on 
the Status of Women (2009) that female headed 
households’ deprivation in access to production 
resources always exposes them to hazard 
vulnerability. 
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Table 11a: Determinants of environmental health hazard exposure 
Variables Coefficient t-statistics Coefficient t-statistics Tolerance 

Domestic Hazards Air Pollution Hazards  
Gender  .3509688** 2.05 .3339494** 1.99 0.506493 
 Household size .0808637** 2.34 .0480628 1.41 0.562668 
Own house .2636106* 1.72 .2282969 1.52 0.585297 
Unemployed  .4097978** 2.29 -.1365625 -0.78 0.593947 
Government employment .0968275 0.45 -.2150125 -1.01 0.615970 
Private wage -.299351 -1.61 -.0385359 -0.21 0.648586 
Income  -.0000121*** -3.95 -4.29e-06 -1.42 0.673265 
Years of education -.0236339 -1.59 -.0212992 -1.46 0.854135 
Constant -.1834356 -0.48 .0961446 0.26  
F-value 8.05***  3.43***   
Adj R-Square 0.3216  0.1405   
Note : *** Statistically significant at 1 percent, ** Statistically significant at 5 percent, * Statistically significant at 
10 percent 
 
Table 11b: Determinants of environmental health hazard exposure 
Variables Coefficient t-statistics Coefficient t-statistics Tolerance 
 Water Pollution Hazards Land Pollution Hazards  
Gender  .0410405 0.35 -.0065889 -0.04 0.506493 
 Household size .0167167 0.70 .1066386** 3.37 0.562668 
Own house .026558 0.25 .3280707** 2.34 0.585297 
Unemployed  .312867** 2.54 -.2698662* -1.65 0.593947 
Government employment -.0604936 -0.40 -.0458773 -0.23 0.615970 
Private wage .0001358 0.00 .107036 0.63 0.648586 
Income  -4.41e-06** -2.08 -3.35e-06 -1.19 0.673265 
Years of education .0340778*** 3.34 .0037965 0.28 0.854135 
Constant -.5985719** -2.28 -.5224706 -1.50  
F-value 2.26**  2.91***   
Adj R-Square 0.0783  0.1138   
Note : *** Statistically significant at 1 percent, ** Statistically significant at 5 percent, * Statistically significant at 
10 percent 
 

Household size variable parameters are with 
positive sign and statistically significant for domestic 
hazard and land pollution hazard models. The results 
imply that increasing household size by one unit will 
increase indicators of domestic hazard and land 
pollution hazards by 0.0809 and 0.1066, respectively. 
These results are in line with submissions by Inyang 
(1997) that environmental hazard exposure is directly 
related to population density. Therefore, when the 
house is overcrowding, there are tendencies of having 
too many things packed in small rooms, which can 
easily serve as breeding ground for pests and rodents. 
Households with many members are also going to 
generate a lot of kitchen wastes and disposal may be 
a problem, depending on house location. The 
parameters of ownership of house variable for 
domestic hazards and land pollution hazards are with 
positive sign and statistically significant (p<0.10). 
These show that those that owned the houses where 
they were resident have higher exposure to land 
pollution and domestic hazards.  

Being unemployed also significantly 
increased (p<0.05) vulnerability to environmental 
hazard exposures (domestic and water pollution 
hazards). This may result from poverty that is 
expected to be associated with unemployment. Our 
results can be buttressed by the assertion of 
Onibokun and Kumuyi (1996) that urban poverty 
promotes environmental hazard exposure because the 
poor cannot afford accommodation in a decent 
environment. It should also be noted that the 
parameters of income variable in all the models are 
with negative sign but statistically significant 
domestic hazard and water pollution hazard exposure 
(p<0.01). The results confirm the findings of 
Onibokun and Kumuyi (1996), Adger (1996) and 
DANIDA (2000) that poverty or low income is 
directly associated with environmental hazard 
exposures. However, the parameter of education 
variable is positive and statistically significant for 
water pollution hazard model. This is contrary to our 
expectation and implies that as household heads’ 
years of education increases by one unit, indicator of 
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water pollution hazard significantly increases by 
0.0340.  
RECOMMENDATIONS 

Environmental safety is a prerequisite for 
healthy living and socio-economic development of 
any nation. Without it, economic development will be 
compromised and households resources will not be 
optimally utilized. Given the findings from this study, 
some issues should be addressed by policy makers. 
First, there is need to initiate community based self-
help efforts in provision of certain amenities such as 
toilets, drainages, dumpsites and refuse evacuation 
facilities. This is highly needed in those areas that are 
not well planned (traditional areas) where people live 
under deplorable environmental condition. These 
people, being largely poor need government’s 
assistance in evacuating their domestic wastes for 
ensuring environmental safety.  

Second, relevant government agencies 
should enforce provision of certain environmental 
amenities by individuals building houses in all the 
existing and newly developed areas. These include 
safe toilets, septic tanks and drainage system. 
Similarly, efforts should be made to ensure effective 
sanitary inspections and monitoring of environmental 
practices of people. This can be effectively achieved 
through enforcement of existing environmental laws 
by appropriate government agencies. 

There is also the need to enact laws to 
protect citizens from externalities resulting from 
activities of some other players in the society. These 
may include restrictions on noise pollution whether in 
markets or at home, restrictions on refuse burning, 
mandatory compliance with urban house planning 
and regulations.  
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Abstract: The aim of this work is to keep the interacting liquid level and pH parameter at a desired value. This 
article presents Kravari’s decoupling and linearization algorithm and Generic Model Control (GMC) and Hischorn’s 
algorithms for an approximated model of interacting level and pH process. The comparison with the above 
algorithms is shown. Control laws obtained from the above algorithms are relatively simple and accurate. These 
algorithms make the closed loop system linear in an input-output sense. Simulations are carried out using PI, PI-
SPW (Set point Weighting), Fuzzy Logic Controller (FLC) and Model Predictive Control (MPC). Control 
performance of a Hirschorn’s with MPC is found to be better. The control laws obtained for Hirschorn’s algorithm 
gives improved Settling Time (Ts) and Integral Square Error (ISE).  
[Subbulekshmi, Kanakaraj. Linearization Algorithms for a Level and PH Process. Life Sci J 2012;9(4):2528-
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1. Introduction 

The nonlinear, strongly interacting nature of 
multivariable chemical processes necessitates the 
development of solid control methodologies that are 
capable of coping with both nonlinearities and 
interactions (Chung et al., 2007).  

In this work for a process with significant 
nonlinearities, the linear analysis is valid only in an 
infinitesimally small neighborhood of the operating 
point. Here three decoupling and linearization state 
feedback laws are applied to an interacting nonlinear 
level and pH process. An external linear conventional 
decentralized PI controller is implemented in the 
above mentioned level and pH process (Ahsene et al., 
2012). 

Control of pH is important in the chemical 
industry especially in waste water treatment. 
However pH processes are difficult to control due to 
their nonlinear dynamics (Alexd et al., 2005). In a 
chemical process involving the mixing of reaching 
streams ( acid, base, salts), the pH is a measure of the 
hydrogen ion concentration, that determines the 
acidity / alkaline of a solution (Yoon et al., 2005).  

This work is concerned with the comparison 
of a three linearization algorithms for the synthesis of 
the nonlinear controller for multivariable interacting 
nonlinear level and pH process that makes the system 
linear (Crespo and Sun., 2004). 

The Hirschorn’s algorithm is found to be 
most accurate and efficient as in presented 
comparison. Decoupling and linearization algorithm 
and GMC needs some further model refinement but 
also give acceptable results. The aim of this article is 
to evaluate the comparison between performance of 

Hirschorn’s algorithm, decoupling and linearization 
and GMC algorithms based on approximated model 
as a possible approach to control in real world 
installations. 

In this paper is a brief description of the 
basics of decoupling and linearization algorithm. 
Further the available literature is also surveyed in this 
section. Then deals with the liquid level and pH 
process. Next describes the basis of Kravaris 
algorithm. Also describes the basis of GMC 
algorithm. Then describes the basis of Hirschor’n 
algorithm. Presents the simulation results with 
decoupling algorithms along with PI, PI-SPW, FLC, 
MPC controller such as Kravari’s, GMC and 
Hirschorn’s are presented after the application to the 
model.  

 
2. Material and Methods  
General Formulation of the MIMO System 

Consider an open loop stable multivariable 
system with n-inputs and n-outputs as shown in 
Figure 1. In this process two of the controlled outputs 
and manipulated inputs are shown in Figure 2. It has 
the following two control loops. Liquid level and pH 
coupling with acid flow rate u1 and base flow rate u2. 
Where ri, i=1…..n are the reference inputs; ui , 
i=1….n are the manipulated variables ; yi , i=1…..n 
are the system outputs G(s) and Gc(s) are process 
transfer function matrix and full dimensional 
controller matrix with compatible dimensions, 
expressed by  
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Figure 1 Closed loop multivariable control system 
We consider the nonlinear systems with equal 
number of inputs and outputs of the form 
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f(x) is a smooth vector field on IRn , g1(x)……gm(x) 
are smooth vector fields on IRn, h1(x)…..hm(x) are 
smooth scalar fields on IRn and m<n. This is a 
comparison of linearization algorithms like kravaris 
decoupling and linearization, GMC, Hirschorn’s 
algorithm. 
 
Level and pH process 

A neutralization reaction process, which is 
schematically shown in Figure 2. A strong acid 
(HCL) at a concentration of CAO and a strong base 
(NaOH) at a concentration CBO is also studied 
(Kravaris and Chung, 1991). This process is 
nonlinear and an interaction also exists between the 
parameters. The aim of this control process is to keep 
the liquid level and the pH at desired values. It is an 
established fact that this control problem is 
challenging when the set point is near the point of 
neutrality, even if the control system is a SISO. The 
aim of the control is to keep the liquid level and the 
pH in the tank at the desired values. Y1 is a level 
sensor output and Y2 is a pH sensor output. As level 
and pH depends on u1 (feed flow rate of acid) and u2 
(feed flow rate of base). It is clear, however that an 
interaction exists in this process. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Schematic Diagram for the level and 
pH control process. (a) u1 is the feed flow rate 
of acid (b) u2 is the feed flow rate of base (c) 
Y1 is the level sensor output (d) Y2 is the pH 
sensor output. (e) H is the height of the liquid. 

 
The process model under the appropriate assumptions 
is given by 

)u(u
s

1
x

s

k
x 21

2
1

11 






 




      (3) 

 21

101

2 CBO)U(bCAO)U-(b
)(logsx

1
x 







 




a
(4) 

Where 22 x14x 1010b   ,  
22 x14x 1010a    

Output equation is given by 
y1 =x1 

y2=x2 

Here x1 and x2 are the liquid level and the values of 
pH respectively. u1 and u2 are feed flow rate of strong 
acid and strong base respectively. The tank is a 
stirred column of 75 cm height and 15.6 cm diameter. 
A strong acid (HCL) is at a concentration CAO and 
strong base (NaOH) is at concentration CBO. The 
aim of this control process is to keep the liquid level 
and the pH at the desired values. It is known that this 
control problem is very difficult when the setpoint is 
nearer to the point of neutrality. The values ‘s’ and 
‘k’ are cross sectional area of the tank 191cm2 and 
constant coefficient 1.8cm5/2s-1 respectively. The feed 
concentrations are CAO=CBO =0.03mol cm3. The 
feed rates are constrained as 0≤ u1, u2 ≤ 22cm3 s-1. 
Development of Non-Interacting Control Law 

A non-interacting feedback control law 
is given by (Kravaris and Chung, 1991) 


























2γ
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( i = 1, 2; j = 1, 2 ) 
where 1 (x) and 2 (x) are new inputs.  
According to Kravari’s decoupling and 
linearization control theory, control of control 
law u1 and u2 are taken as  

Acid 
flow U1 

Difference 
pressure 
level 
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Y1 

Y2 

Base 
flow U2 
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Substituting u1 and u2 in the state model, results in 
state equation being in decoupled form and linearized 
form. Before applying this algorithm, liquid level Y1 
depends on u1 and liquid pH Y2 depends on u1 and u2. 
But now it is decoupled and interaction is eliminated.  

  11101 vxδx 


 

  22202 vxδx 


 

Where v1 and v2 are new control inputs. x1 is liquid 
level x2 is liquid pH value. δ10=δ20 is constant 
coefficients.  
Development of GMC Control Law 
 The main objective of GMC is to guide a 
system from its initial condition to a desired setpoint 
by manipulating its input so that the system follows 
the behavior of a predefined reference model.  
A reference model is specified for y1 and y2, 
according to the GMC formulation. Find a control 
law, such that y is equal to Ysp.  
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GMC is mainly used to compensate for model errors 
and update the model parameters at steady-state as it 
is very difficult to determine the steady state case. 
GMC is a multivariable controller with interactions 
between variables taken into account in the 
calculation of the values and of the manipulated 
variables. For a same model GMC algorithm is also 
included. 
According to GMC algorithm control theory, control 
law U1 and U2 taken as  
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Substituting u1 and u2 in the state model, results in 
state equation being in decoupled form and linearized 
form. Before applying this algorithm, liquid 
level Y1 depends on u1 and liquid pH Y2 

depends on u1 and u2. But now 


2x depends on u1 

and u2.  
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So interaction exists even after implementing GMC 
algorithm in the process. 
Development of Hirschorn’s Control Law 

A derivative function h along a vector field f 
is called a lie derive, denoted by 
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Consider the non-linear system (3 &4), taking the 
time derivative of the each output component, Yi=hi 
(x), the smallest order of each output derivative that 
explicitly depends on the input u, as the relative 
degree ςi.  
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where u)x(hLL i

1

fg
i   denotes the (1,m) row 

vector with the jth component )x(hLL i

1

fgj
i  . The 

purpose of the differentiation is to obtain an explicit 
expression for the control input u. 
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In hirschorn’s algorithm, m)k( *

 , 

)k(Fl constant , l=0,……..k*-1. Further more, 

given by m x 1 matrices βik , i= 0,…..m, k=0,…….ri -
1 and an m x m invertible matrix Г. The state 
feedback (Kravaris and Soroush, 1990) 
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 k=0,1,2,……. 

Rearrange the rows of )x(HL )k(
g  so that the first 

)k(  rows are linearly independent and denote by Ek, 

the corresponding elementary matrix that performs 

this row rearrangement. Find a 
)k()k( x)m(   

matrix Fk(x) such that 

0)x(HLE]IF[ )k(
gk

)k(
m)x(k  . Where 

)k(
mI   denotes the )m(x)m( )k()k(   

identity matrix, define 
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)]x(HL[Rank )1k(
g
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following the steps of the algorithm, a sequence of 
non negative integers 0≤ς(0)≤ ς(1)≤ ς(2)≤……….≤ ς(k) 
≤………≤m. Thus there is a least positive integer k* 

such that 
)k( *

  is maximal. In other words, the 

algorithm will always terminate after a finite number 
of steps equal to k*, and at the last step, one will 

either have m)k( *

 .  

The Hirschorn’s control algorithm based on non-
linear feedback transformation is applied to a non-
linear interactive level and pH process. 
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Substituting u1 and u2 in the state model, 
results in state equation being in decoupled form and 
linearized form. Before applying this algorithm, 
liquid level Y1 depends on u1 and liquid pH Y2 

depends on u1 and u2. But now it is decoupled 
and interaction is eliminated.  
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Where v1 and v2 are new control inputs. x1 is liquid 
level x2 is liquid pH. δ10=δ20 is constant coefficients.  
3. Results  

At first, PI controller is added for level and 
pH process along with the decoupling kravaris 
algorithm. It is reproduced in Figure 3. It shows that 
the output response of the level and pH when the set 
point of the level is changed from 1 to 30cm and pH 
from 1 to 4. The sudden disturbance introduced at 
time of 200 sec in level is not affecting the pH 
process. 
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Figure 3 Process with decoupling ( kravaris) with PI 

controller for level and pH process 
Next PI-SPW controller is added along with 

the decoupling kravaris algorithm. It is reproduced in 
Figure 4. The sudden disturbance introduced at time 
of 200 sec in level is not affecting the pH process. It 
can be seen from the figure that the influence of the 
control performance is improved compared to Figure 
3. 

0 50 100 150 200 250 300 350 400 450 500
0

5

10

15

20

25

30

35

40

45

50

time-sec

le
v
e

l 
-c

m
 a

n
d

 p
H

 w
it
h

 P
I 

c
o

n
tr

o
lle

r

 
Figure 4. Process with decoupling ( kravaris) with PI-

SPW controller for level and pH process 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2532 

Then FLC controller is added along with the 
decoupling kravaris algorithm. It is reproduced in 
Figure 5. The sudden disturbance introduced at time 
of 200 sec in level is not affecting the pH process. It 
can be seen from the figure that the influence of the 
control performance improved when compared to 
Figure 4. 
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Figure 5 Process with decoupling ( kravaris) with 

FLC controller for level and pH process 
 
Next applying GMC algorithm with external 

PI controller is shown in Figure 6. It shows the output 
response of the level and pH when the set point of the 
level is raised from 1 to 30cm and pH from 1 to 4. 
The sudden disturbance introduced at time of 200sec 
in level is not affecting the pH process. It can be seen 
from the figure that under the influence of the 
controller performance, ISE is improved. 
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Figure 6 Process with decoupling ( GMC) with PI 

controller for level and pH process 
Next GMC algorithm with external PI set 

point weighting controller is shown in Figure 7. The 
sudden disturbance introduced at time of 200sec in 
level does not affect the pH process. It can be seen 
from the figure that the ISE is improved than Figure 
6. 
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Figure 7 Process with decoupling (GMC) with PI-

SPW controller for level and pH process 
 
Then decoupling and linearization with 

external Fuzzy logic controller is added as shown in 
Figure 8. The sudden disturbance introduced at time 

of 200sec in level was not affecting the pH process. It 
can be seen from the figure that the influence of the 
control performance improved where compared to 
Figure 7. 
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Figure 8 Process with decoupling (GMC) with FLC 

controller for level and pH process 
 

Level pH control experiment with PI 
controller is carried out with the Hirchorn’s 
algorithm. The result is shown in Figure 9 (Weijie et 
al 2009). It shows the output response of the level 
and temperature when the set point of the level is 
changed from 1 to 30cm and pH from 1 to 4. The 
sudden disturbance introduced at time of 200sec in 
level is not affecting the temperature process. It can 
be seen from the figure that under the influence of the 
controller performance, ISE is also improved 
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Figure 9 Process with decoupling ( Hirchorn’s) with 

PI controller for level and pH process 
Next level and pH control experiment with 

PI-SPW controller is carried out with the Hirchorn’s 
algorithm. The output response is shown in Figure 
10. It can be seen from the figure that the control 
performance is improved when compared to Figure 9. 
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Figure 10 Process with decoupling (Hirchorn’s) with 

PI-SPW controller for level and pH process 
 

Then the level and pH control experiment 
with MPC controller is carried out with the 
Hirchorn’s algorithm. The corresponding output is 
shown in Figure 11. It can be seen from the figure 
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that the control performance is improved when 
compared to Figure 10. 

 
Figure 11 Process with decoupling ( Hirchorn’s) with 

MPC controller for level and pH process 
 
4. Discussions  

 
Table 1. Comparison of controller performance 

(Kravaris algorithm) 
 Process  Ts(sec) ISE 
PI Level 80 1.096e+004 

pH 80 165.58 
PI-SPW Level 50 5.935e+004 

pH 50 142.197 
FLC Level 30 3.338e+003 

pH 40 49.5 

Table 1 shows the performance of Level pH 
process with controllers. It is inferred that FLC 
controller gives less Settling time (Ts) and Integral 
Square Error (ISE) for both the process to reach the 
desired set point. 
 

Table 2. Comparison of controller performance 
(GMC algorithm) 

 Process  Ts(sec) ISE 
PI Level 80 Interaction exists 

pH 80 Interaction exists 
PI-SPW Level 50 Interaction exists 

pH 50 Interaction exists 
FLC Level 30 Interaction exists 

pH 30 Interaction exists 

GMC is not suitable for the Level pH 
process. Interaction exists even after implementing 
GMC algorithm in the process. 
 

Table 3. Comparison of controller performance 
(Hirchorn’s algorithm) 

Hirchorn’s  Ts (sec) ISE 
PI level 50 6.419e+003 
 pH 50 585.07 
PI-SPW  level 25 1.352e+003 
 pH 25 30.79 
MPC level 3 25 
 pH  4 25 

Table 3 shows the performance of Level pH 
process with controllers. It is inferred that MPC 
controller gives less Settling time (Ts) and Integral 
Square Error (ISE) for both the process to reach the 
desired set point.  

This work concerns the comparison of 
control laws of a linearization algorithms for the 
synthesis of controllers for multivariable nonlinear 
processes that makes the level and pH system linear. 
Hirchorn’s linearization feedback algorithm is most 
accurate and efficient in the comparison. Decoupling 
and linearization feedback control law and GMC 
needs further model simulation. They too give 
acceptable results. This paper reports the simulation 
application of the Hirchorn’s control law, Decoupling 
and linearization feedback control law and GMC 
control law to the chemical process, (level and pH 
control process). Results of these simulations are 
presented in Table 1. This includes that Hirschorns 
algorithm with PI controller gives less Settling time 
and Integral Square Error for both level and pH 
parameter. 
Acknowledgements:  
The authors would like to thank all colleagues and 
students who contributed to this study. 
Corresponding Author: 
D. Subbulekshmi 
Department of I&CE,  
PSG College of Technology,  
Coimbatore, Tamilnadu, India.  
E-mail: dsl@ice.psgtech.ac.in  
References 
1. Ahsene Boubakir, Salim Labiod, Fares Boudjema. A stable 

self-tuning proportional-integral-derivative controller for a 
class of multi-input multi-output nonlinear systems. Journal 
of Vibration and Control 2012; 18 (2):228-39. 

2. Alexd.Kalafatis, Liuping Wang, William R. Cluett .  
Linearizing feedforward– feedback control of pH 
processes based on the Wiener model. Journal of 
Process Control 2005; 15:103–12. 

3. Chung-Cheng Chen, Yen-Feng Lin, Ming-Huang Chen, 
Nonlinear Tracking with Almost Disturbance Decoupling 
and Its Application to Ball and Beam System. Journal of the 
Chinese Institute of Engineers 2007; 30 (3), 545-51. 

4. Crespo L.G and Sun J.Q. On the Feedback Linearization of 
the Lorenz System. Journal of Vibration and Control 2004; 
10 (1), 85-100.  

5. Jenn-Yih Chen, Wen-Jieh Wang. A new Sliding Mode 
Position Controller for the Induction Motor Using Feedback 
Linearization. Journal of the Chinese Institute of Engineers 
1998; l 21 (2), 211-19.  

6. Kravaris, C, Chung, C.B. Multivariable control experiments 
of non-linear chemical process using non-linear feedback 
transformation. AIChE J 1991; 33, 592-98. 

7. Kravaris, C, Soroush, M. Synthesis and multivariable non-
linear controllers by input / output linearization. AIChE J 
1990; 36, 249-64. 

8. Weijie Wang, Donghai Li, Yali Xeu. Decentralised two 
degree of freedom PID tuning method for MIMO processes. 
IEEE conference on Industrial Electronics 2009; 143-148. 

9. Yoon S.S, Yoon T.W, Yang, D.R, Kang, T.S. Indirect 
adaptive non linear control of a  pH process. 
Computers and Chemical Engineering 2005; 26, 
1223–30.  

 
31/10/2012 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

 

2534 

Depressive disorder among brucellosis patients in Hamadan, Iran: A case-control study 
 

Peyman Eini MD1 (Corresponding author), Mohammad Mehdi Majzoobi MD1, Mohammad Ahmadpanah2, Mojgan 
Mamani MD3 

 
1.  Assistant Professor, Department of Infectious Diseases, Hamadan University of Medical Sciences, Hamadan, Iran. 

2.  Assistant Professor, Department of Psychiatry, Hamadan University of Medical Sciences, Hamadan, Iran. 
3.  Associate Professor, Department of Infectious Diseases, Hamadan University of Medical Sciences, Hamadan, 

Iran. 
 

Abstract: Objectives: The aim of this study was to determine the prevalence of depressive disorder among 
brucellosis patient attending to the central university hospital in Hamadan, Iran. Methods: In this case-control study, 
the rate of depression was compared between 100 brucellosis patients as cases and 71 healthy controls. The 
depression was assessed with Zung Depression Scale and confirmed by a clinical psychologist. Results: The 
prevalence of depression in case and control group was 53% and 16.9%, respectively (P<0.001). Conclusion: Iran is 
an endemic region for Brucella infection and there is a high rate of depression among brucellosis patients. 
Physicians should pay more attention to behavioral disorders in high risk patients with unexplained neurologic 
symptoms to rule out the infectious nature of such diseases. 
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among brucellosis patients in Hamadan, Iran: A case-control study. Life Sci J 2012; 9(4):2534-2537]. (ISSN: 
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Introduction 

Human brucellosis is the major zoonotic 
infectious diseases with a worldwide distribution and 
still remains as a serious public health problem in 
many countries, especially, where the animal health 
care programs are poor (1,2). Patients with Brucella 
infection may present various clinical features with 
involvement of all organs of the body including 
reticuloendothelial system, hematologic system, 
central nervous system (CNS), cardiopulmonary 
system and genitourinary system (1, 3, and 4). 

The neurological involvement in this 
infectious disease has a variety manifestation and 
usually occurs without a background disease (5). 
These include encephalitis, meningoencephalitis, 
radiculitis, myelitis, peripheral and cranial 
neuropathies, subarachnoid haemorrhage and 
psychiatric appearance. Some psychiatric disorders 
consequent to Brucella infection have been reported 
such as depression, amnesia, psychosis, agitation, 
nightmares, personality disorder and euphoria as well 
as some rare symptoms including headache, 
confusion, and gait disorders (6-8). These 
complications may appear in the acute stage of 
brucellosis or, even later, during the chronic phase 
(5).  

The depression has been showed as the most 
common finding of psychiatric disturbance among 
brucellosis patients (10). Although, depressive 
disorders and mental confusion are common in 
brucellosis, direct invasion of the CNS occurs in less 
than 5% of patients (9). However, studies indicated 

that psychiatric disorders disappeared among 
neurobrucellosis patients after administration of only 
antibiotics with no antidepressant or antipsychotic 
therapy (6). 

In Iran the incidence of brucellosis has 
increased in recent years because of its incomplete 
eradicating in animals. Hamadan province in the 
western part of the country has been shown with the 
highest incidence rate in Iran and it was 130 cases per 
100,000 population (11). The aim of this study was to 
determine the prevalence of depressive disorder 
among brucellosis patient attending to the central 
university hospital in Hamadan, Iran. 

 
Methods 

A case-control study was conducted and all 
consecutive patients with chronic brucellosis 
presenting to Farshchian Hospitan in Hamadan 
between October 2009 and September 2010 were 
included as cases. A case of brucellosis was defined 
by the presence of clinical symptoms of fever, 
fatigue, night sweats and myalgia confirmed by 
positive serologic tests (wright ≥ 1:160, Coomb's test 
≥ 1:320, 2-mercapto ethanol ≥ 1:80). Patients 
presented at the acute stage of the disease (less than 
two moths) were not eligible for enrolment. 

Healthy controls were randomly selected 
from patient companions at the hospital. The 
individual controls were defined as persons who were 
free of brucellosis and/or without a diagnosis of fever 
of undetermined origin. Also, controls with a history 
of hospitalization within the preceding 1 month as 
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well as having a chronic disease influencing 
depression such as CNS disorders (including, but not 
limited to, stroke, Parkinson's disease, and head 
trauma), cardiovascular disease, cancer, diabetes, and 
autoimmune system diseases such as lupus were not 
included the study. 

The study protocol was performed in 
accordance with the declaration of Helsinki and 
subsequent revisions and approved by ethics 
committee at Hamadan University of Medical 
Sciences. All participants were informed of the study 
purpose and gave their verbal consent. Also, an 
informed consent was obtained from participants 
before entering into the study. 

Information on patients and controls was 
supplemented with data obtained by interview with 
study subjects using a standard questionnaire. A 
Persian-validated translation of the Zung Depression 
Scale (ZDS) was used to assess depressive 
symptoms. The ZDS is a 20-item questionnaire to 
assess depressive symptoms at the time of testing 
(12). Cases and controls were asked to answer the 
questions themselves or respond the interviewer if 
they were not able to read or write. In analysis and 

reporting the patients, we did not consider severity of 
the depression and its diagnosis was confirmed by the 
consulting clinical psychologist if the ZDS indicated 
a depression condition.  

Results are given as “means  standard 
deviation” for continuous variables and number 
(percent) for categorical variables. Bivariate 
associations were assessed using the chi-square test 
or Fisher’s exact test. Statistical analyses were 
performed using SPSS v.18 (SPSS, Chicago, Illinois, 
USA) and a P value less than 0.05 was considered 
significant. 

 
Results 

A total of 100 cases and 71 controls were 
analyzed: 57 cases (57%) and 39 controls (54.9%) 
were male. The mean age was 38±15.8 (ranged from 
14 to 72) years for cases and 39.5±16.3 (ranged from 
14 to 76) years for controls. All cases and controls 
were Iranian; 77% of cases and 76.1% of controls 
lived in villages. There was no difference between 
cases and controls on the demographic data. (Table 1) 

 
 

Table 1- Demographic data and depression in two groups 

 Case 
n=100 

Control 
n=71 

P value 

Gender    
Male 57 (57%) 39 (54.9%) NS 
Female 43 (43%) 32 (45.1%) NS 

Age group    
29 and less 33 (33%) 27 (38%) NS 
30-49 36 (36%) 29 (40.8%) NS 
50 and over 31 (31%) 15 (21.1%) NS 

Mean age 3815.8 39.516.3 NS 
Location    

Urban area 23 (23%) 17 (23.9%) NS 
Rural area 77 (77%) 54 (76.1%) NS 

Depression 53 (53%) 12 (16.9%) <0.001 

 
Table 2 shows the rate of depression in the 

two groups based on gender, age, and location. The 
prevalence of depression in case group was 53% vs. 
16.9% in control group. There was a significant 
difference in the rate of depression between two 
groups (2=22.9, P<0.001). This difference remained 
significant in both genders, so among men 47.4% of 
cases vs. 17.9% of controls (2=8.7, P=0.003) and 
among women 60.5% of cases vs. 15.6% of controls 
(2=15.2, P<0.001) had a depressive disorder. Also, 

this difference remained significant in all age groups 
(P<0.05). 

Among participants who lived in urban area, 
there was no difference between two groups in the 
rate of depression (43.5% of cases vs. 35.3% of 
controls). However, the rate of depression was 
significantly higher among cases who lived in rural 
area (55.8% of cases vs. 11.1% of controls; 2=27.2, 
P<0.001). 
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Table 2- Comparison of depression between cases and controls 

 Depression in cases 
n=53 

Depression in controls 
n=12 

p value 

Gender    
Male 27 (47.4%) 7 (17.9%) 0.003 
Female 26 (60.5%) 5 (15.6%) <0.001 

Age group    
29 and less 19 (57.6%) 6 (22.2%) 0.006 
30-50 20 (55.6%) 4 (13.8%) <0.001 
51 and over 14 (45.2%) 2 (13.3%) 0.034 

Location    
Urban area 10 (43.5%) 6 (35.3%) NS 
Rural area 43 (55.8%) 6 (11.1%) <0.001 

 
Discussion 

Brucellosis is a systemic infection that can 
involve any organ or organ system of the body. The 
disease has a variety of clinical features. It appears in 
the differential diagnosis of many infectious and 
noninfectious diseases. Although depression is a 
common complication of chronic brucellosis, there 
are little research data on this issue and data found in 
the literature are generally restricted to case reports or 
case series. This study conducted on 100 brucellosis 
patients and compared the prevalence of depression 
between these patients and a group of 71 healthy 
participants. Most of our patients were men with a 
mean age of about 38 years. Our findings suggest that 
the rate of depression may be as much as 53% higher 
in brucellosis patients than in normal population, in 
whom the prevalence of depression was indicated as 
about 17%. It highlights the high prevalence of 
depression in this infectious disease. Some other 
studies have reported a lower rate of depression in 
brucellosis. Shehata et al in a study on brucellosis 
patients showed that depression was seen in 7 of 27 
(25.9%) patients (13). Gul et al conducted a pooled 
analysis based on primary data from 35 studies on 
brucellosis in Turkish medical practice (3). Totally, 
187 neurobrucellosis was investigated and depression 
was found in 5% of cases. Eren et al compared 34 
neurobrucellosis cases and 30 patients with 
brucellosis without neurological involvement (6). 
They found a mild depression among 
neurobrucellosis patients after the psychiatric 
examination and stated that the depression was in 
consequence of a general medical condition 
(neurobrucellosis). However, they found no 
depression among the brucellosis patients without 
neurologic involvement. The high rate of depression 
among our patients indicated that depressive disorder 
could not be related only to a neurological 
involvement as a special complication of 
neurobrucellosis. Although, depressive disorders 
could be directly due to destructive effect of Brucella 

organism on CNS or indirectly as a result of cytokine 
or endotoxin on the neural tissue (5), the chronic 
nature of the disease as well as its long time treatment 
and its relative disability may aggravate this 
condition or even induce depression without any 
neurological involvement. 

Another finding of our study was the higher 
rate of depression among patients resident in rural 
areas than their controls. However, there is no study 
on this field which compared the difference between 
rural and urban areas. Overall, the higher prevalence 
of depression among rural patients could be 
explained by occupational nature of the disease and 
its related disability as well as the high cost of 
diagnosis and treatment which are the major stressors 
for these patients. In fact, these stressors are a key 
source for onset of depression. It emphasizes the need 
for particular attention to mental health of the society, 
especially among those whose role in economic 
development cannot be negligible. Indeed, the 
negative impact of depressive disorders on economy 
is a consequence to the lack of manpower in the 
community, especially in rural areas. Also, 
coexistence of depression in the chronic condition of 
brucellosis can result in subsequent fail of treatment 
programs which may lead to more additional costs. 
Conclusion 

There is a need for attention to the cognitive 
and behavioral changes in brucellosis patients, 
especially in endemic areas. Study of these conditions 
may help to facilitate the treatment of Brucella 
infection. Also, psychiatric consulting as well as 
administering the cognitive function tests in these 
patients may lead to determine the etiology of 
disorder and prevent wrong medications. It is 
recommended further investigations with greater 
study samples to identify the specific role of 
microorganism in development of depressive disorder 
in brucellosis with comparing to the rate of 
depression in other chronic diseases. 
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Abstract: Azathioprine (AZA) is the most widely used immunosuppressive drug for preventing graft rejection and 
autoimmune disease. However, the therapeutic treatment induces several side effects such as toxicity to bone 
marrow, pancrease, liver and gastrointestinal tract. One of the major functions of Vitamin A is to act as a natural 
antioxidant by scavenging free radicals. Considering the kind of Azathioprine-induced damage in Pancrease tissue, 
we decided to study the protective effect of Vitamin A against Azathiprine-induced toxicity. Forty Male Wistar rats 
were divided into 4 groups (each group contains 10 rats). Group 1 was control group and only took normal saline. 
Groups 2 & 3 were administrated daily use of Vitamin A for 7 days I.M. and Group 4 was administrated with 
normal saline instead of Vitamin A in same condition as groups 2&3. In the last day groups 3 & 4 were 
administrated with single dose of AZA, 15 mg/kg (IP). After 24 hours, we took the animals blood and tissue samples 
and studied them for biochemical and pathological examinations. This study showed that Azathioprine-induced 
damage on pancrease in group 3 is less than that in group 4 while the function of organ in group 3 is nearly the same 
as control group. Also vitamin A decreases Azathioprine-induced toxicity on pancrease in rats. With Regard to 
importance of Azathioprine-induced damage, the usage rate of this drug in medicine, and the results of this study, 
we suggest that co-administration of Azathioprine and vitamin A decreases the toxicity of this drug.  
[Rasoul Estakhri, Ali Khodadadi, Mahsa  Parnian, Babak Hajipour , Mehdi Kamalipour, Maryam Mohsenikia, 
Jangholi, Fereydoon Abedi. Biochemical and pathological study of protective effect of Vitamin A in 
Azathioprine - induced pancreas toxicity in Rat.  Life Sci J 2012;9(4):2538-2542] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 376 
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1. Introduction 

AZA is one of the immunosuppressive drugs 
that use in medicine and Veterinary in different 
remedies that derived from 6 mercaptopurine. Use of 
AZA in autoimmune disease is routine and co-
administration of this drug with corticosteroids is 
choice for prevention of rejection of graft (3). Also 
this drug Uses in treatment of different disease like as 
Inflammatory Bowel Disease (IBD)(10,13), Acute 
Lymphoblas Leukemia , Rheumatoid Arthritis (8), 
Ulcerative Colitis (6,14) , etc. 

Mechanism of this drug is depended to 
prevention of synthesis of purines and followed 
prevention of RNA and DNA synthesis. Although , 
Azathioprine is mostly use but despite of its 
lymphocytic suppressive effect in patient, there is 
evidence that it cause bone marrow toxicity , 
digestive system toxicity  and other organ toxicities. 
That is demonstrated that this druge induced 

oxidative stress and damage on organs (9,11,15) that 
it is related to free radicals production like as 
superoxide onions (7,15). 

Broe PJ  ad Cameron, J.L. demonstrated that no 
change induced by administration of AZA on 
amylase levels but reduction of bicarbonate and 
trypsine levels in compprasion to control group was 
observed (1,2). 

Foitzik T. in 1998 showed that cell necrosis is 
one of other damages that induced by AZA 
administration (4). 

Watanabe et al. (1979) confirmed that 
Azathioprine oral consumption increases alkaline 
phosphatase (ALP), Gama Glutamyl Transferase 
(GGT) in liver. In addition, from a pathological 
respect this drug cause necrosis in lobular center , 
proliferation of mitochondria and endoplasmic reticle 
(15). 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2539 

Vitamin A is one of the fat soluble vitamins that 
have more functions that are related to skin, auditory 
and … . this vitamin is an antioxidant and prevents 
against oxidative stress that demonstrated by findings 
of other researches (5,12). 

Spain scientists (2006) showed that vitamin A is 
one of the important antioxidants (5). Noyan S. and et 
al. (2006) demonstrated hepatoprotective effect of 
vitamin A against CCl4 induced liver toxicity (12). 

As the rat’s pancrease toxicity is because of 
oxidative stress of Azathioprine , and producing free 
radicals, the objective of this study was to evaluate 
the effects of vitamin A against pancrease damage 
due to Azathioprine prescription. 

 
2. Material and Methods  

Investigation using experimental animals were 
conducted in accordance with the internationally 
accepted principles for laboratory animal use and 
care as found in the united states guidelines (United 
States National institute for health publication No.85-
23,revised in 1985) and the ethical Committee on 
animal care approved the protocol. Forty male wistar 
rats that were apparently healthy have selected and 
divided into 4 equal groups. After body-weighting of 
each group by digital balance, all animals were kept 
in individual cages during the whole experimental 
period, under strict hygienic conditions and fed with 
standard ration for rat ad libitum. 

In lightning for 12 h and darkness for the same 
houres in 25°C to get used to the environment. Then 
1.5 ml of blood sample was taken via the tail vein 
from the members of all groups and the samples were 
studied in a way that will describe as following. 

For the first group, as the control one,normal 
saline was given.the second and third groups received 
100 mg/kg of vitamin A daily and for 7 days by IM 
injection. The forth group, that had similar state with 
three others, normal saline was injected for 7 days. 
On the 7th day , both group 3 and 4 treated by 15 
mg/kg Azathioprine ( Ramopharmin Pharmaceutical 
lab-50 mg per tablet) as a single dose and IP form. 
Two other groups only received the dissolvent of 
Azathioprine in the same dose and manner. Twenty 
four hours after Azathioprine injection, the animals 
after being weighted were anesthetized by ether and 
blood sample were taken via the tail vein and 
pathological sample was got from pancrease. The 
samples were allowed to clot and then their serum 
was separated by centrifuge machine of 2500 rpm for 
10 min.  

Biochemical parameters including amylase and 
lipase and glucose were measured by identification 
kit of biochemistry and biowave spectrophotometer 
apparatus. Tissue samples were fixed in formalin 

10% and then pathology cope was produced of them. 
After Hem toxin and Eosin staining , they were 
compared in terms of cellular damages such as 
degenerative changes, cellular death and 
inflammation changes. 

 
Statistical analysis 

All biochemical results were expressed as 
mean+/- SD. Significant differences among groups 
were determined by one-way analysis of variance 
(ANOVA) followed by student t-test using the 
statistical analysis software (SPSS) Ver.13, 
significance was considered at p<0.05. 

 
3. Results  

Differences of weight values between groups: 
Mean of weight parameters between groups are 

observed in table 1. parameters showed that final 
mean of weight in control group compared to initiate 
mean of weight increased. Group vitamin A and co-
administration of vitamin A and AZA were same 
with control group and showed significant increase 
between first and last mean of weight values 
(p<0.05).  

AZA group showed significant decrease of final 
values of weight compared to first values (p<0.05). 
 
Table 1: Initial and final weight averages in several 
groups of animals 

Groups Initial weight 
averages 

Final weight 
averages 

Control 153+/- 5 a 161+/- 4 b 
AZA 158 +/- 3 a 144+/- 5 b 
Vit A 150 +/- 9 a 159 +/- 1 b 

AZA + Vit A 153 +/- 3 a 157 +/- 5 b 

 Dissimilar letter(s) in each row shows that there is a 
meaningful difference(p<0.05). 
 

Table 2 shows the average of chemical 
parameters such as insulin, glucose, amylase , lipase 
in both control and Azathioprine receiving group and 
the group got vitamin A and the group got vitamin A 
co-administrated with Azathioprine. 

Glucose values between groups show no 
differences between Control and Vitamin A and co-
administration of vitamin A and AZA but there are 
significant increases observed between AZA and 
control groups. Amylase and Lypase values were 
same with glucose and had no difference between 
Control and AZA+vitamin A and Vitamin A , but 
there are significant increases between AZA and 
control groups (p<0.05). 

Values of insulin measurement were compared 
between groups and showed significant decrease in 
AZA group to others (p<0.05). 
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Table 2: Biochemical parameters 
 Amylase(u/l) Lypase(u/l) Insulin(iu/l) Glucose(mg/dl) 

Control 703.75+/-3.59  a 1.8 +/- 0.2  a 0.19 +/- 0.05  a 74.97 +/- 9.76  a 
AZA 1020.75+/- 0.96  b 2.5 +/- 0.01  b 0.11 +/- 0.06  b 160.67 +/- 15.71  b 
Vit A 785+/- 3.22  a 1.81 +/- 0.5  a 0.18 +/- 0.1  a 78.95 +/- 2.65  a 

AZA+Vit A 899.75+/-8.62  a 1.95+/-0.17  a 0.16+/- 0.05  a 102.17+/- 15.78  a 
Data are expressed as Mean+/-SEM, N=10.Dissimilar letter in each row shows that there is a meaningful difference 
(p<0.05). 
 
Pathological Study 

Histological studies of the pancreas were 
carried out on experimental groups. Histological 
parameters of the pancreas were normal in control 
rats. Histopathologic changes in the pancreas of 
Azatioprin  treated rats include: Acute necrosis of the 
exocrine pancreas and loss of cell polarity and 
zymogen granules, chronic post necrotic interstitial 
pancreatitis, dilation of ductus and hydropic 
degeneration of ductal epithelium and periductal 
inflammation and fibrosis, severe atrophy of acinar 
parenchyma, necrosis of pancreatic fat, evidence of 
chronic post necrotic interstitial scarring, 
accumulation of fibrinous exudate and edema within 
the interlobular septa and inflammatory cell infiltrate, 
large areas of hemorrhage, severe destruction of the 
islet of Langerhans with reduced number of islet cells 
(Figures 1-2). 
 

 
FIG 1- In Azatioprin treated animals, acute necrosis 
of the exocrine pancreas (curved arrows) and chronic 
post necrotic interstitial pancreatitis (arrowheads) is 
prominent. Dilation of ductus and hydropic 
degeneration of ductal epithelium (thin arrows) and 
periductal inflammation and fibrosis (thick arrow) are 
also seen. 
 
         After administration of Azatioprin and Vitamin 
A respectively, there were any significant recovery in 
pancreatic damages caused by Azatioprin. However, 
histopathology of the pancreas in these groups 

showed moderate to severe tissue damages, almost 
similar to group AZA, which treated merely with 
Azatioprin (Figure 3). 

 
FIG 2- Note the severe atrophic lobule of acinar 
parenchyma, centered on necrotic pancreatic fat (thin 
arrows) with evidence of chronic post necrotic 
interstitial scarring (thick arrow) in Azatioprin treated 
animals. 
 

 
 
FIG 3- Microscopic appearance of Azatioprin& 
Vitamin A treated pancreas shows abundant fibrous 
connective tissue (thick arrow) which contains 
chronic inflammatory cells (arrowheads) and 
hemorrhage within the interlobular septa. 
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4. Discussion  
Now a days, disease such as cancers and 

autoimmune problems are common throughout the 
world and increase continuously. In order to 
encounter against this troubles, it involves using 
drugs that not only prevent disease progression, but 
has also lessen side effects on natural function of 
cells and organs patient’s body. 

Among this drugs, azathioprine is one of the 
widely used of them in these days (9). 

This drug is prescript in disease such as IBD, 
acute lymphoblastic leukemia , rheumatoid arthritis , 
ulcerative colitis, auto immune hepatitis, IgA 
nephropathy, dermatologic disease and etc. 

It can prevent resynthesis of purine bases and so 
preventing cellular replication by inhibiting the RNA 
and DNA synthesis. The toxicity effect of this drug in 
different organs , such as bone marrow, liver, 
digestive system and pancrease ,following its usage is 
distinct ( 9,11,15). The toxicity of this drug is 
because of producing free radicals in body. In current 
study we decided to investigate protective effects of 
vitamin A against toxicity of AZA in pancrease 
tissue. 

Weight results show that following toxicity and 
damages of Azathioprine in AZA group, growth of 
animals had defects and final weights are lower than 
initiate weights. In co-administration of AZA and 
vitamin A , results aren’t same with control group but 
shows that vitamin A could protected toxicity 
induced by Azahioprine in pancrease tissue. Vit A 
group had same results with control group. 

Results showed that Insulin values in AZA group 
in compare with control group had significant 
decrease that this is another cause of toxicity of 
Azathioprine in AZA group. This could related to 
production of free radicals and induction of defects in 
function of antioxidant systems of tissue following to 
administration of Azathioprine drug. Results in 
AZA+Vit A group and Vit A group show no 
significant differences to control group and showed 
that vitamin A could protect against Azathioprine 
drug. 

Serum values of Amylase and Lypase in AZA 
group showed significant decrease in compare to 
control group that it could be related to toxicity of 
drug in exocrine site of pancreas but values in Vit A 
group are similar to control group and in AZA + Vit 
A group results are close to control and had 
significant differences with AZA group and showed 
protective effects of Vit A against Azathioprine. This 
is important that our results don’t demonstrated with 
Broe PJ. و   Cameron, J.L. about serum values of 
Amylase(2). 

Pathological results showed acute toxicity 
induced by Azathioprine in endocrine and exocrine 

sites of pancreas tissue. Results in co administration 
of vitamin A and Azathioprine group showed low 
improvement in this group in compare to AZA group. 

In current study the toxicity of Azathioprine in 
different tissues has been approved, so we should try 
to use this drug as less as possible except in 
emergency occasions. Then , as this drug can affect 
body’s antioxidant system, it’s better to use vitamins 
and antioxidant drugs together with it. 

Our results showed that Vitamin A as a weak 
antioxidant have protective effects against toxicity 
induced by Azathioprine drug in pancreas tissue but 
that is suggested to investigate other antioxidant 
vitamins and agents to identifying the best protective 
agent against toxicity induced by Azathioprine. 
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Abstract: Osteoarthritis (OA) is a common painful and chronic condition that affects a large proportion of the older 
population. Patients with knee OA often present with decreased stair climbing performance, measured as time 
needed to ascend and descend a given number of stairs, and stair climbing performance is frequently used as a 
measure of function in this patient group. The aim of this study was to evaluate the effect of a new shoe on 
improving knee OA in ascending and descending the stairs in terms of pain and fatigue. Ninety-nine patients were 
divided into two group by gender and age adjustment. Group one consisted of forty nine patients, 44 (89.8%) female 
and 5 (10.2) male, mean age was 58.71±6.98 in this group. Group two was consisted of 50 patients 43 (86%) female 
and 7 (14%) male, mean age was 58.38±8.84 in this group. Visual analog scale (VAS) and fatigue score and 
duration of ascending and descending of stairs was studied in the patients with and without wearing the new shoe. 
VAS and fatigue score were lower in patients during wearing the designed shoe, although there was no significant 
difference in ascending and descending duration of stairs with or without shoe. Our experiment showed that a new 
designed shoe can improve OA patients in ascending or descending the stairs and improve their fatigue score, so it 
may be useful to improve their life quality through decreasing their pain in ascending and descending the stairs.  
[Mohammad Navali, Bina Eftekhar Sadat, Babak Hajipour. Reza Ranjbaran. Anew Shoe Decreases Pain and 
Fatigue in Ascending and Descending the stairs in patients with knee osteoarthritis. Life Sci J 2012;9(4):2543-
2549] (ISSN:1097-8135). http://www.lifesciencesite.com. 377 
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1. Introduction 

Osteoarthritis (OA) is a disease in which the 
joint cartilage breaks down, leading to joint changes 
(1) and chronic pain. Knee OA is a common painful 
and chronic condition that affects a large proportion 
of the older population [1]. Osteoarticular diseases 
reduce the rheological properties of synovial fluid in 
the various joints that increase the susceptibility of 
the articular cartilage to damage [2]. 

Estimated population prevalence varies from 
4 30% depending on the age, sex and disease ‐
definition. Knee OA is a multifactorial disease [3]. 
The cause of OA remains unknown, thought there is 
clear evidence for major risk factors, such as age, 
obesity, joint trauma, and heavy work load [3] The 
risk factors can be divided into systemic (for example 
age, gender, genetics and over weight) and local 
biomechanical factors, such as joint injury and mal 
alignment, over weight and muscle weakness[4]. 
Abnormal mechanical loading in various sport 
activities or during heavy work may activate the 
biochemical cascade that leads to joint degeneration 
and pain, but also even in normal mechanical loading 
if the cartilage is impaired.Of all the risk factors 
known, obesity is most strongly associated with 
development and progression of knee OA [5]. 

Although the pathogenesis of knee OA is not well 
understood, biomechanical stresses that affect the 
articular cartilage and subchondral bone have been 
implicated as important inciting factors [6,7]. Radin 
et al [8] postulated that the repetitive impulsive 
loading may first induce trabecular micro fractures in 
the subchondral bone. According to this theory, 
subsequent remodeling increases the stiffness and 
thickness of the subchondral bone in an attempt to 
dampen impact forces. As a consequence, the over 
lying cartilage may become overloaded an break 
down resulting in cartilage degeneration and loss [8]. 
The incidence of knee OA is estimated to increase 
because the proportion of elderly population 
continues to raise [9]. Knee OA has a substantial 
impact on activities of daily living treatment 
strategies for knee OA, so foot orthoses, knee braces 
and footwear, have been proposed to minimize the 
knee adduction moment, and consequently reduce the 
loading on the knee OA [9-10].One of the common 
complaints of an individual suffering from OA of the 
knee joint is pain while climbing stairs. Tibiofemoral 
joint weight loading is six times greater during stair 
descending comparing to level walking and thus 
frequently causes pain in patients with knee OA[11]. 
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Patients with knee OA often present with 
decreased stair climbing performance, measured as 
time needed to ascend and descend a given number of 
stairs, and stair climbing performance is frequently 
used as a measure of function in this patient 
group[12,13]. The ability to ascend stairs is directly 
related to the function of the quadriceps femoris. It 
has been suggested that these patients lean their trunk 
forward to compensate for weakness in their 
quadriceps muscles [14]. Thus, as the severity of 
knee OA increases, it is likely that patients may also 
adopt compensatory strategies associated with a 
forward trunk lean [15]. 

In this study we used a kind of shoe to see if 
using this kind of shoe can help OA patients in 
ascending or descending the steps. 

The aim of this study was to evaluate the effect 
of a new shoe on improving knee OA in ascending 
and descending the stairs in terms of pain and fatigue. 
In brief by considering mathematical calculations, its 
clear that by decreasing stair height to half of its 
height, the torque force on knee joint decreases about 
20% in ascending and descending the stairs, and this 
result in reduction of pain and accelerating of stair 
ascending and descending by patients. We did this by 
designing a shoe with half height of the stairs height. 
By this design during ascending the stairs, in each 
step, because of height of the shoe the patients have 
passed half height of the stairs before elevating 
his/her foot, and this result in torque force. This shoes 
are designed to use single step system of ascending 
and descending (in ascending, first foot without the 
shoe ascends and then foot wearing the shoe with put 
next to the other foot, in descending the action is 
reverse). 
2. Material and Methods  
Patients: 

Ninety-nine patients were divided into two 
groups by gender and age adjustment. Group one 
consisted of forty nine patients, 44 (89.8%) female 
and 5 (10.2) male, mean age was 58.71±6.98 in this 
group. Group two was consisted of 50 patients 43 
(86%) female and 7 (14%) male, mean age was 
58.38±8.84 in this group. 
Inclusion criteria: 

(1): Fulfilling the diagnostic criteria of 
American college of rheumatology in cluding: age 
over 50 years of old, joint stiffness below thirty 
minutes and finally criptation by osteophyte. (2):The 
radiologic confirmation of knee OA. (3): Having 
bilateral knee OA having pain and disability in 
ascending or descending the stairs.  
Exclusion criteria: 

(1):Age under 50 years of old. (2):Underlying 
systemic diseases like congestive heart failure, COPD 
and etc.(3): Any disease causing imbalance and 

ataxia.4.Knee OA secondary to trauma, surgery, and 
etc. 
Shoe: 

The shoes were pair of shoes in which the right 
pair was 85 mm higher than the left pair (this height 
was the half height of each stair (170mm) that 
patients would ascend or descend on them). The 
shoes had strips to fasten the shoe and fit them to the 
foot (figure 1).  

 
Figure 1. The shoes 
 
Procedure: 

After educating the patients about experiment 
procedure, visual analog scale (VAS) was explained 
to them and they were asked to score the scale before 
ascending the stairs (Pain intensity was assessed by a 
100-mm visual analog scale (VAS)). Then they 
climbed a stairs consisted of nine steps by 170mm 
height in rehabilitation center of Imam Reza hospital, 
Tabriz, Iran. After climbing the steps they asked to 
score the VAS again. The score system includes 4 
scores for both VAS and fatigue. 1: before ascending, 
2:after ascending, 3:before descending, 4:after 
descending. There was a rest time of 20 minutes 
between the stages. 
Ethics: 

In this research patients considering inclusion 
and exclusion criteria were included in the research 
after informing them and explaining the experiment 
procedure. All participants provided written informed 
consent and were free to withdraw from the study at 
any time. The protocol was approved by local ethics 
committees. 
Statistical Analysis 

Differences in VAS and fatigue score between 
patients by shoe and control subjects were detected 
using analysis of variance (ANOVA; P<0.05). Tukey 
test applied for posthoc comparison between 
groups.The difference in ascending and descending 
duration between groups was analiaed by Student T 
test and (P<0.05) considered as significant level. 
3. Results  
3.1.VAS score: 
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The VAS score was significantly lower before 
ascending without shoe comparing to after ascending 
without shoe(P<0.0001). The VAS score was 
significantly higher after ascending without shoe, 
comparing to before ascending without shoe 
(P<0.0001), before ascending with shoe (P<0.0001) 
and after ascending with shoe (P=0.022) [Table 1, 
Figure2]. 

 

The VAS score was significantly lower before 
ascending with shoe comparing to after ascending 
without shoe (P<0.0001), and after ascending with 
shoe (P<0.0001). There was no significant difference 
in VAS score between before ascending without shoe 
and before ascending with shoe [Table 1, Figure 2]. 

The VAS score is presented in all the groups, 
and wearing shoe improved vas score comparing to 
not wearing the shoe significantly.  

The VAS score was significantly higher 
between after ascending with shoe and before 
ascending without shoe (P<0.0001) and before 
ascending with shoe (P<0.0001) but it was lower 
than, after ascending without shoe (P=0.022) [Table 
1, Figure2] 
 

 
Table (1).VAS score in before and after ascending and descending with and without shoe. 

VAS (1st : without shoe, 2nd :by shoe)  (1st :by shoe, 2nd :without shoe)  
Before ascending without shoe 0.57±0.73 0.56±0.74 
Before ascending by shoe 0.75±0.96 0.45± 0.68 
After ascending without shoe 2.28±1.30 2.91±1.45 
After ascending by shoe 2.15±1.28 2.31±1.55 
Before descending without shoe 0.65±0.90 0.64±0.93 
Before descending by shoe 0.87±1.12 0.52±0.79 
After descending without shoe 2.67±1.50 3.27±1.72 
After descending by shoe 2.53±1.69 2.85±1.68 
 

 
The VAS score was significantly lower between 

before descending without shoe comparing to after 

descending without shoe (P<0.0001) and after 
descending with shoe (P<0.0001), but there was no 
significant difference in VAS score between before 
descending without shoe and before descending with 
shoe [Table 1,Figure2]. 

The VAS score was significantly higher 
between After descending without shoe and Before 
descending without shoe (P<0.0001), Before 
descending with shoe (P<0.0001) but there was no 
significant difference in VAS score between After 
descending without shoe and After descending with 
shoe(P=0. 376) [Table 1,Figure2]. 

The VAS score was significantly lower between 
before descending with shoe comparing to after 
descending without shoe (P<0.0001) and after 
descending with shoe (P<0.0001), but there was no 
significant difference in VAS score between before 
descending with shoe and before descending without 
shoe [Table 1, Figure2]. 

The VAS score was significantly higher 
between after descending with shoe and before 
descending without shoe (P<0.0001), before 
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descending with shoe (P<0.0001), but there was no 
significant difference in VAS score between after 
descending with shoe and after descending without 
shoe(P=0. 376) [Table 1, Figure2]. 
3.2. Fatigue score 

The fatigue score was significantly lower 
between before ascending without shoe than after 

ascending without shoe(P<0.0001) and after 
ascending with shoe (P<0.0001), but there was no 
significant difference in fatigue score between before 
ascending without shoe and before ascending with 
shoe [Table 2, Figure3].  

 
Table (2). Fatigue score in before and after ascending and descending with and without shoe 

fatigue (1st : without shoe, 2nd :by shoe) (1st :by shoe, 2nd :without shoe) 
Before ascending without shoe 0.12±0.33 0.13±0.34 

Before ascending by shoe 0.20±0.53 0.04±0.20 
After ascending without shoe 0.61±0.99 0.75±1.19 

After ascending by shoe 1.06±1.40 0.60±1.07 
Before descending without shoe 0.18±0.44 0.24±0.48 

Before descending by shoe 0.28±0.61 0.06±0.25 
After descending without shoe 0.91±1.09 1.20±1.42 

After descending by shoe 1.30±1.44 0.64±0.98 
 

The fatigue score is presented in all the 
groups, and wearing shoe improved vas score 
comparing to not wearing the shoe significantly. 

 
 

The fatigue score was significantly higher in 
after ascending without shoe than before ascending 
without shoe (P<0.0001), before ascending with shoe 
(P<0.0001) but there was no significant relation 
between after ascending without shoe and after 
ascending with shoe [Table 2, Figure3]. 

The fatigue score was significantly lower 
between before ascending with shoe and after 
ascending without shoe (P<0.0001), after ascending 
with shoe (P<0.0001). There was no significant 
difference in fatigue score between before ascending 
without shoe and before ascending with shoe [Table 
2, Figure3]. 

The fatigue score was significantly higher 
between after ascending with shoe and before 
ascending without shoe (P<0.0001) and before 
ascending with shoe (P<0.0001) but it was significant 

difference comparing to after ascending without shoe 
[Table 2, Figure3]. 

The fatigue score was significantly lower 
between before descending without shoe comparing 
to After descending without shoe (P<0.0001) and 
after descending with shoe (P<0.0001), but there was 
no significant difference in fatigue score between 
before descending without shoe and before 
descending with shoe [Table 2, Figure3]. 

The fatigue score was significantly higher 
between after descending without shoe and before 
descending without shoe (P<0.0001), before 
descending with shoe (P<0.0001) but there was no 
significant difference in fatigue score between after 
descending without shoe and after descending with 
shoe [Table 2, Figure3]. 

The fatigue score was significantly lower 
between before descending with shoe comparing to 
after descending without shoe (P<0.0001) and After 
descending with shoe (P<0.0001), but there was no 
significant difference in fatigue score between before 
descending with shoe and before descending without 
shoe [Table 2, Figure3]. 

The fatigue score was significantly higher 
between after descending with shoe and before 
descending without shoe (P<0.0001), before 
descending with shoe (P<0.0001) but there was no 
significant difference in fatigue score between after 
descending with shoe and after descending without 
shoe [Table 2, Figure3]. 
3.3. Ascending and descending duration: 

The difference in time duration in (1st 
:without shoe, 2nd :by shoe) group for ascending by 
shoe and without shoe was not significant (P=0.62) 
[Table 3]. 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2547 

Table 3. Ascending and descending duration time. 
 Ascending time (Seconds) Descending time (Seconds) 
Group (1st :without shoe, 2nd :by shoe)  39.73±13.04 40.89±13.16 
Group (1st :without shoe, 2nd :by shoe)  22.24±27.75 22.44±12.52 
Group (1st :by shoe, 2nd :without shoe)  38.72±13.02 37.24±13.66 
Group (1st :by shoe, 2nd :without shoe)  21.16±9.80 23.56±12.63 
 

There was no significant difference in time 
duration for ascending and descending the steps with 
or without shoe 

The difference in time duration in(1st :without 
shoe, 2nd :by shoe) group for descending by shoe and 
without shoe was not significant (P=0.78) [Table 3].  

The difference in time duration in (1st :shoe, 2nd 
:without shoe) group for ascending by shoe and 
without shoe was not significant (P=0.35) [Table 3].  

The difference in time duration in (1st :shoe, 2nd 
:without shoe) group for descending by shoe and 
without shoe was not significant (P=0.41) [Table 3]. 
3.4. Data: 

There was no significant difference in height, 
weight, hip flexion, hip extension, knee flexion and 
knee extension between two groups, Table 4. 

 
Table 4. Demographic data of the patients 
 Group (1st :by shoe, 2nd :without shoe)  Group (1st :without shoe, 2nd :by shoe)  
Height 156.87±13.87 157.48±9.93 
Weight 79.42±18.90 76.61±9.87 
Hip flexion 118.57±9.24 121.00±8.45 
Hip extension 25.06±26.75 20.06±3.28 
Knee flexion 121.36±19.89 125.00±10.10 
Knee extension 174.75±3.19 175.40±3.05 
 

There was no difference in height, weight, hip 
flexion, hip extension, knee flexion and knee 
extension between two groups 
4. Discussion: 

Disability refers to persons impaired 
performance for socially defined life tasks that are 
expected in a typical sociocultural and physical 
environment of individual. Disability is a complex 
phenomon influenced by pain, obesity, co morbidity, 
low level of physical activity, social and 
psychological factors as well as local impairments in 
lower extremities [18]. These will interfere with 
object performance tests and physical function. 
However, in knee OA, the limitations in physical 
function or activities of daily living play a crucial 
role in the development of disability. Pain is 
obviously a centera factor in the physical function 
impairments via its direct effects on the function [18], 
but physiological [19] and social [20] factors 
contribute to the development of pain. The can be 
considered as mediators of pain and functional 
limitations. 

The majority of patients with symptomatic knee 
OA do not attain satisfactory long-term relief, even 
with recent advances in pain relievers. Analgesic 
treatment may relieve the pain but does not improve 
biomechanics and may even aggravate OA. Although 
OA is complex and not completely understood, 
disease onset and progression are at least partly 

related to responses by bone and cartilage to 
biomechanical loading. Devices that promote 
pressure reduction from the medial knee may provide 
pain relief while simultaneously protecting the joint 
from further degeneration; one such device is a 
lateral wedge orthotic shoe insert. When worn during 
weight-bearing activity, these inserts have been 
shown to reduce loading of the medial compartment 
and may provide pain relief. There is controversial 
evidence regarding whether foot orthoses or knee 
braces improve pain and function in selected patients 
with OA. We asked whether a new shoe would 
reduce pain, enhance functional scores. Patients with 
knee OA frequently demonstrate difficulties in stair 
climbing [21] evaluated by the time required to 
ascend or descend a given number of stairs. Stair 
ambulation performance is often used as measure of 
function in OA patients [22].  

Our data showed that also there was no 
significant difference in ascending and descending 
duration with or without shoe, but VAS score and 
fatigue score was better in using our shoe comparing 
to not using the shoe. Unfortunately, there are rather 
few papers available about stair ambulation during 
the gait analysis among patients with knee OA. 
Recently, Asay et al [23] investigated patients with 
moderate or severe knee OA and compared the 
results with healthy controls during stair climbing 
task. Patients with more severe OA (KL>3) 
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demonstrated a greater peak trunk flexion angle, 
lower peak flexion moment and higher peak flexion 
moment than the controls. There was no difference in 
the knee flexion angle at the initial contact. Patients 
with one knee more severely affected than the other 
exhibited a decreased peak flexion moment on their 
more affected side compared to the contra lateral 
side. The authors concluded that the patients 
withsevere knee OA tried to reduce uaderatus femoris 
demanded by leaning their trunk forward during stair 
climbing [23]. 

Kaufman et al [24] found no differences in the 
maximum knee flexion during stair ascent and 
descent between the control subjects and patients 
with knee OA. The patients demonstrated lower 
maximum knee internal extension moments both 
during stair ascent and descent. Female OA subjects 
exhibited a greater peak knee extension moment as 
wel as more knee flexion Kaufman et al [24], again 
emphasizing the influence of gender. These results 
should be interpreted with caution, as the patients 
with knee OA were on average 27 years older walked 
at significantly slower speed and possessed different 
anthropometries compared to the controls. Hinman et 
al [25] reported that the patients with knee OA did 
not exhibit delayed temporal onset of VM muscle 
relatively to VL, in contrast to healthy controls, 
during stair climbing. Bennell et al [26] observed that 
the joint-position sense and QFM onset associated 
with the knee flexion angle at initial contact during 
stair descent, and further more, the Qfm strength 
correlated with the peak knee flexion angle occurring 
during the loading response. The authors concluded 
that the impaired sensorimotor function was not 
strongly associated with the altered joint kinematics 
in the knee OA patients during locomotion [26]. 

Kirkley et al. [27] described improvement on 
the Western Ontario and McMaster Universities 
(WOMAC) pain scale of 9% in 41 patients treated 
with an unloader valgus brace, which was better than 
a nonbraced control group. Brouwer et al. [28] noted 
a better knee function score (an improvement of 4 
units of 100) after valgus bracing compared with 
nonbracing in a group of 95 patients with medial 
knee OA. A recent crossover RCT concluded wedged 
shoe insoles were not efficacious in patients with 
medial knee OA [29]. They compared laterally 
wedged insoles with neutral insoles, which may act 
as shock absorbers and relieve symptoms [30]. 

Hughes et al [31] reported that during both stair 
ascent and descent, the female subjects had a 6 to 8 
degree greater peak knee flexion angle than males. 
The females also had a significantly greater peak 
knee flexion angle during level walking than men. 
The difference in peak knee flexion is most likely due 
to a significant difference in height between the 

female and male subjects. The female subjects had a 
mean height of 162 cm (±6) while the male subjects 
averaged 177 cm (±8).Similarly, the female subjects 
generated a greater maximum internal knee extension 
moment than men for all conditions, with only stair 
ascent demonstrating a significant difference. 
5. Conclusion:  

Society must prepare itself for an aging world, 
OA is the most common cause of reported 
disabilities. Hence, disability and participation 
restriction is becoming an important component to 
assess in defining public health strategies. Current 
treatment is aimed at minimizing pain, maintaining or 
improving joint mobility, and decreasing functional 
impairment. Our experiment showed that a new 
designed shoe can improve OA patients in ascending 
or descending the stairs and improve their fatigue 
score, so it may be useful to improve their life quality 
through decreasing their pain in ascending and 
descending the stairs.  
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Abstract: Thoracotomy is a surgical procedure associated with severe pain. Operative morbidity rates reduce by 
effective postoperative pain control and the intensity of pain is exacerbated by ventilation. Thus, the goal of the 
clinician is to develop an analgesic regimen that provides effective pain relief to allow post operative thoracotomy 
patients the ability to maintain their functional residual capacity by deep breathing. One of these methods is 
insertion of an intrapleural catheters. In this study we tried to compare the efficacy of current method with the newer 
one, which is the implementation of a double lumen chest tube. The aim of this study is to compare the effectiveness 
of the chest tube catheter and intrapleural catheter for pain after thoracotomy. The study was  double-blind and 
consisted of  twenty patients undergoing thoracotomy and pulmonary mass resection (indicated because of 
malignancy or hydrated cyst) in Shahid Modarres hospital(Tehran, Iran) during September 2006 to march 2007. In 
our study, anesthetics did not make a difference in the 6th hour but improve pain indices in the 12th, 18th and 24th 
hour (only PHS).It can be postulated that during the first hours after the surgery the pain is too severe for the 
anesthetic to shoe significant improvement. Also, no significant difference was found between the routes of 
administration. This study shows that pleural anesthesia through a catheter secured in a tube is more favorable to 
intra pleural anesthesia through a catheter, concerning risk and surgery complications. 
[Touraj Asvadi Kermani, Mehdi Zamiri , Saviz Pazhhan, Shahin Mir Mohammad Sadeghi, Babak Hajipour, Hamze 
majidi. Double-blind comparison of intra pleural analgesia through a catheter and intra pleural analgesia 
through a catheter beside a chest tube. Life Sci J 2012;9(4):2550-2555] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 378 
 
Keywords: thoracotomy, local anesthesia, pain control, doubles lumen chest tube 
 
1. Introduction 

Thoracotomy is a surgical procedure 
associated with severe pain. Operative morbidity 
rates reduce by effective postoperative pain control 
and the intensity of pain is exacerbated by 
ventilation. Limited ventilation may cause 
athelectasis, hypoxia and pulmonary infection. Thus, 
the goal of the clinician is to develop an analgesic 
regimen that provides effective pain relief to allow 
post operative thoracotomy patients the ability to 
maintain their functional residual capacity by deep 
breathing. Various strategies including epidural 
analgesia, intrapleural analgesia, intercostals nerve 
blockade, systemic opioids, and non steroidal anti-
inflammatory drugs (NSAIDs) have been used for 
thoracotomy pain management [1]. Considerable pain 
relief may be achieved with systemic opioids; 
however, these drugs may cause respiratory 
depression and intestinal dysfunction [2]. NSAIDs 
may be associated with gastrointestinal bleeding and 
renal toxicity, although they are useful [3]. 

Intrapleural analgesia was first described by Reiestad 
and Stromskag [4], and previous studies evaluating 
intrapleural analgesia in patients undergoing a 
thoracotomy revealed conflicting results [3]. 

Various analgesic techniques have been 
developed to treat postoperative thoracotomy pain [4-
5]. However, the acute pain condition associated with 
thoracotomy continues to be a challenge to clinicians 
[6]. Systemic administration of opioids is the 
simplest and most common method to provide 
analgesia for postoperative pain; unfortunately, 
systemic opioid administration may not be adequate 
for treating the intense postoperative pain associated 
with thoracotomy. 

In a meta-analysis of 65 studies, Ballantyne 
et al [7] concluded that postoperative epidural pain 
control may significantly decrease pulmonary 
morbidity. However, it is not appropriate for certain 
patients, especially those with coagulation disorders, 
spinal deformities, or neurologic disorders, or who 
have received anticoagulant therapy [5]. 
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Intrapleural analgesia—the administration of 
local anesthetic agents through a catheter positioned 
inside the pleural cavity to diffuse across the parietal 
pleura and anesthetize the intercostals nerves—may 
be another alternative [8]. Several studies have 
shown limited improvement in analgesia with IP 
(Intrapleural analgesia) [9, 10, and 11]. Explanations 
for the limited analgesic efficacy of IP include loss of 
local anesthetic through the chest tube, dilution of 
local anesthetic with blood and exudative fluid 
present in the pleural cavity, binding of local 
anesthetic with proteins, and altered diffusion across 
the parietal pleural after surgical manipulation and 
inflammation [11, 12]. 

Another option to minimize post 
thoracotomy pain is extra pleural regional anesthesia. 
Extra pleural regional anesthesia depends primarily 
on diffusion of the analgesic agent into the par 
vertebral region [13]. Local anesthetic agents affect 
not only ventral nerve roots but also afferent fibers of 
the posterior primary ramous. Posterior ligaments of 
the posterior primary ramous innervate posterior 
spinal muscles and skin. These ligaments are usually 
traumatized during poster o lateral thoracotomy [14]. 
The procedure involves intermittent administration of 
local anesthetic to this area through a catheter placed 
in the extra pleural region. Depth and width of the 
anesthetized area depend on diffusion of the local 
anesthetic. This finding is one of the method's 
objective criteria for providing pain relief after 
thoracotomy. 
2. Material and Methods  
Patients: 
  The study had a double-blind interventional 
design.Twenty patients underwent thoracotomy and 
pulmonary mass resection (indicated because of 
malignancy or hydrated cyst) in Shahid Modarres 
hospital (Tehran,Iran) during September 2006 to 
march 2007. All patients considering their primarily 
problem, indicated for thoracotomy and their written 
approval had gotten these patients who referred to 
Shahid Modarres hospital during September 2006 to 
march 2007 which twenty patients followed the 
treatment regularly. 
Exclusion criteria 

The patients with: Under 12 years old, 
Under 30 kilograms, Low level of consciousness, 
Addicted , Depressed and the persons with 
psychological problems, empyema, Bleeding 
diathesis,  Broncho pleural fistula, Sever adhesions of 
pleura, Underling problem of pleura such as chemical 
or surgical pleurodesis were eliminated from study. 
Treatment protocol: 

All patients got intra pleural analgesia 
through a catheter and intra pleural analgesia through 
a catheter beside a chest tube and also got two 

different solution that there name were solution A 
and B. Anesthetic substance was 0.25% bupivacaine 
in amount of 0.5 mg /kg  of patient weight. 
In every time of injection intra pleural catheter 
(solution A) and intra pleural catheter beside a chest 
tube (solution B) got solution by chance. Only 
Anesthesiologists did know the Information about the 
type of solution so the patients and researcher did not 
know about it (double-blind). 

After the surgery in every 6 hours, we 
decreased the pain until 24 hours. Before injection 
the pain score  was measured by VAS and PHS 
(prince Henry score of pain), also maximum 
expiratory flow was measured by peak flow meter. 
Te VAS that we used in our study as Linear scale that 
lied vertically and the patients were informed to show 
their pain score. Previous studies showed that this 
method is the appropriate method in compare with 
others.  

By referring to previous studies we have 
known that PHS is appropriate and specific method 
in patients who underwent thoracic operation.  
prince Henry score of pain score 
No pain on coughing 0 
Pain on coughing, not deep breathing 1 
Pain on deep breathing but not at rest 2 
Pain at rest, slight 3 
Pain at rest, severe 4 
 

According to the previous studies one of the 
best factors in patients recovery is the rate of 
expiratory flow in patients so we measured this 
important factor with peak flow meter. 
Statistical analysis 

Data were expressed as means ± SD. 
Differences among various groups were tested for 
statistical significance using the Mannwithney U test. 
A P value of less than 0.05 denoted the presence of a 
statistically significant difference. 
 3. Results  

In this study twenty patients underwent 
thoracotomy. They were ten men and ten women. 
Mean age was 50.6 ± 13.92. 

These patients were divided to 2 groups into 
ten patients. And every 6 hours were injected 
analgesics by catheter or chest tube randomly. Pain 
score was estimated and compared with PFM, PHS, 
VAS factors before injection and half an hour after 
injection. 
  In first 6 hours estimated mean of VAS in 
patients who were got the drug from catheter, before 
injection of the analgesic was 74 ±17.127 and after 
injection was 73 ± 18.287. In the other hand in 
patients who were got the drug from chest tube, mean 
before the injection was 56 ± 18.378 and after that 
mean was 58 ±18.738. 
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In second 6 hours estimated mean of VAS in 
patients who were got the drug from catheter, before 
the injection of analgesic was 47.5 and SD was 
23.243 but after the injection was 41 and SD was 
23.781. In the other hand in patients who were got 
the drug from chest tube mean before the injection of 
drug was 72 and SD was 15.491 but after that mean 
was 64 and SD was 16.455. 

In third 6 hours estimated mean of VAS in 
patients who were got the drug from catheter, before 
the injection of analgesic was 48 and SD was 30.840 
but after the injection was 38 and SD was 30.110. In 

the other hand in patients who were got the drug from 
chest tube mean before the injection of drug was 32 
and SD was 28.596 but after that mean was 29 and 
SD was 26.012. 

In 4th 6 hours estimated mean of VAS in 
patients who were got the drug from catheter, before 
the injection of analgesic was 30.5 and SD was 
26.294 but after the injection was 32.5 and SD was 
28.987. In the other hand in patients who were got 
the drug from chest tube mean before the injection of 
drug was 43 and SD was 32.335 but after that mean 
was 40 and SD was 29.439. 
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Figure 1. The diagram of the changes in patients  pain before and after the analgesic injection according to the VAS 
scale. 
 

In first 6 hours estimated mean of PHS in 
patients who were got the drug from catheter, before 
the injection of analgesic was 3.5 ±0.707 and after 
that was 3.4 ±0.843. In the other hand in patients who 
were got the drug from chest tube mean before 
injection was 2.8 ±1.135 but after that mean was 2.6 
±1.075.  

In second 6 hours estimated mean of PHS in 
patients who were got the drug from catheter, before 
the injection of analgesic was 2.5 ±1.269 but after the 
injection was 2.1 ±1.197. In the other hand in patients 
who were got the drug from chest tube mean before 
the injection of drug was 3.6 ±0.699 but after that 
mean was 3.3 ±0.823. 

In third 6 hours estimated mean of PHS in patients 
who were got the drug from catheter, before the 
injection of analgesic was 2.5 ±1.581 but after the 
injection was 2 ±1.333. In the other hand in patients 
who were got the drug from chest tube mean before 
the injection of drug was 2.1 ± 1.370 but after that 
mean was 1.9 ±1.370. 

In 4th 6 hours estimated mean of PHS in 
patients who were got the drug from catheter, before 
the injection of sedative was 1.9 ±1.633 but after the 
injection was 1.9 ±1.663. In the other hand in patients 
who were got the drug from chest tube mean before 
the injection of drug was 2 ±1.553 but after that mean 
was 2 ±1.563. 
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Figure 2. The diagram of the changes in patients  pain before and after the analgesic injection according to the PHS 
scale  
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In first 6 hours estimated mean of PFM in 

patients who were got the drug from catheter before 
the injection of analgesic was 98 ±33.928 but after 
the injection was 103 ±34.335.  In the other hand in 
patients who were got the drug from chest tube mean 
before the injection of drug was 149 ±85.173 but 
after that mean was 154 ±84.089.  

In second 6 hours estimated mean of PFM in 
patients who were got the drug from catheter, before 
the injection of analgesic was 156 ±87.076 but after 
the injection was 178 ±100.862. In the other hand in 
patients who were got the drug from chest tube mean 
before the injection of drug was 105 ±33.082 but 
after that mean was 125 ±37.785. 

In third 6 hours estimated mean of PFM in 
patients who were got the drug from catheter, before 
the injection of analgesic was 106 ±62.751 and after 
the injection was 118 ±78.993. In the other hand in 
patients who were got the drug from chest tube mean 
before the injection of drug was 162 ±96.355 and 
after that mean was 180 ±106.874. 

In 4th 6 hours estimated mean of PFM in 
patients who were got the drug from catheter, before 
the injection of sedative was 155 ±120.023 but after 
the injection was 161 ±120.779. In the other hand in 
patients who were got the drug from chest tube mean 
before the injection of drug was 83 ±63.779 but after 
that mean was 88 ±68.280 (Figures 1,2 and 3). 
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Figure 3. The diagram of the mean changes in 

patients PFM before and after the analgesic injection. 
 Generally in the first time of checking patients 
means 6 hours after  the surgery the average of pain 
before the injection of analgesic according to the 
VAS criterion was 65 which was still 65 half -hour 
after the injection. 
According to the second criterion the average of pain 
in patients was 3.15 which was reduced to 3 half- 
hour after the injection of the analgesic. 
The third criterion of the pain measurement for the 
patients is PFM in which the overall average before 
the injection of analgesic was 123.5 and half-hour 
after that was 128.5. 
In second evaluation means 12 hours after the 
surgery, average of patients’ pain according to the 
VAS criterion was 59, PHS was 3.05  and PFM was 
13.05. These numbers reduced to 52.5 , 2.7 and 151.5 
half-hour after the analgesic injection respectively. 
But in third stage mean of VAS, PHS and PFM 
before the injection was 40 , 2.3 , 134 and after that 
was 33.5 , 1.95 and 149 respectively. 
After 24 hours mean of VAS, PHS and PFM before 
the injection was 36.75, 1.9 and 119 and after that 
was 36.25, 1.95 and 124 respectively. 
As we observed the effect of the analgesics in first 6 
hours did not reduce patients pain indexes 
significantly but 12, 18 and 24 hours after that 
reduced the pain significantly (Tables 1 and 2). 

In addition that there was no significant relationship 
between the way of analgesic prescription (catheter 
or chest tube) and reducing the patients pain. 
 
Table 1. The table of the efficacy of analgesics to 
reduce pain. 
 test Difference before and after 

anesthetic instillation(P Val) 
6th 
hour 

VAS 0.7 
PHS 0.83 
PFM 0.058 

12th 
hour 

VAS 0.009 
PHS 0.008 
PFM 0.003 

18th 
hour 

VAS 0.016 
PHS 0.008 
PFM 0.007 

24th 
hour 

VAS 0.783 
PHS 0.05 
PFM 0.62 

 
Table2. The table of Methods of pain 
relief medication for patients. 
 test Difference before and after anesthetic 

instillation(P Val) 
6th 
hour 

VAS 0.529 
PHS 0.739 
PFM 0.393 

12th 
hour 

VAS 0.853 
PHS 0.739 
PFM 0.796 

18th 
hour 

VAS 0.218 
PHS 0.28 
PFM 0.353 

24th 
hour 

VAS 0.315 
PHS 0.971 
PFM 0.97 
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Discussion:  
Post thoracotomy pain is known as severe and 

intense as a result of tissue damage to the ribs, 
muscles, and peripheral nerves. It is a complex 
phenomenon involving multiple neurotransmitters 
and excitatory and inhibitory pathways that are 
difficult to target and quantify. Pain is exacerbated by 
motion and coughing. These actions result in weak, 
superficial breathing and nonproductive coughing. 
The earliest change in respiratory mechanics during 
the postoperative period is the decrease in FEV1 and 
forced vital capacity. Decreased functional residual 
capacity and alveolar collapse during anesthesia may 
be impaired further by restrictive ventilation caused 
by postoperative pain and abnormal respiration 
pattern. Therefore, pain management plays a vital 
role in decreasing morbidity and alteration of lung 
function after thoracotomy [15, 16] 

Various analgesic techniques have been 
developed to treat postoperative thoracotomy pain [4-
5]. However, the acute pain condition associated with 
thoracotomy continues to be a challenge to clinicians 
[6]. Systemic administration of opioids is the 
simplest and most common method to provide 
analgesia for postoperative pain; unfortunately, 
systemic opioids administration may not be adequate 
for treating the intense postoperative pain associated 
with thoracotomy. 

In a meta-analysis of 65 studies, Ballantyne et al 
[7] concluded that postoperative epidural pain control 
may significantly decrease pulmonary morbidity. 
However, it is not appropriate for certain patients, 
especially those with coagulation disorders, spinal 
deformities, or neurologic disorders, or who have 
received anticoagulant therapy [5]. 

Intrapleural analgesia—the administration of 
local anesthetic agents through a catheter positioned 
inside the pleural cavity to diffuse across the parietal 
pleura and anesthetize the intercostals nerves—may 
be another alternative [8]. Several studies have 
shown limited improvement in analgesia with 
Intrapleural analgesia [9, 10, and 11]. Explanations 
for the limited analgesic efficacy of Intrapleural 
analgesia include loss of local anesthetic through the 
chest tube, dilution of local anesthetic with blood and 
exudative fluid present in the pleural cavity, binding 
of local anesthetic with proteins, and altered diffusion 
across the parietal pleural after surgical manipulation 
and inflammation [11,12]. 

Another option to minimize post thoracotomy 
pain is extra pleural regional anesthesia. Extra pleural 
regional anesthesia depends primarily on diffusion of 
the analgesic agent into the par vertebral region [13]. 
Local anesthetic agents affect not only ventral nerve 
roots but also afferent fibers of the posterior primary 
ramous. Posterior ligaments of the posterior primary 

ramous innervate posterior spinal muscles and skin. 
These ligaments are usually traumatized during 
poster o lateral thoracotomy [14]. The procedure 
involves intermittent administration of local 
anesthetic to this area through a catheter placed in the 
extra pleural region. Depth and width of the 
anesthetized area depend on diffusion of the local 
anesthetic. This finding is one of the method's 
objective criteria for providing pain relief after 
thoracotomy. 

In our study, we aimed to compare two 
analgesic modalities for post thoracotomy pain (intra 
pleural analgesia through a catheter vs. intra pleural 
analgesia through a catheter beside a chest tube) 

In this study there is no meaningful decrease in 
pain index in first 6 hour this phenomenon because of 
severe pain in first 6 hours after the operation, but 
these indexes were decreased meaningfully after 12, 
18 and 24 hours in administration of analgesic 
substance. 

In this study we understand that there are no 
meaningful differences between the ways of 
analgesic administration and rate of pain decreases.  

As we mentioned the limitations of intra pleural 
analgesia through a catheter and intra pleural 
analgesia through a catheter beside a chest tube it 
seems intra pleural analgesia through a catheter 
beside a chest tube is easier and cheaper way to 
decrease the pain after thoracotomy, also it has low 
rate complication after surgery. 
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Abstract: The aim of this study was to compare direct visual inspection (DVI) with Pap smear in diagnosis of 
precancerous lesion of cervix. A total of 1500 women were screened cytologically as well as clinically with direct 
visual inspection of cervix after application of acetic acid (DVI). A total of 1500 women were screened 
cytologically as well as clinically with direct visual inspection of cervix after application of acetic acid (DVI). 
Women with abnormal findings in either Pap smear or DVI were investigated with colposcopy and biopsies were 
obtained from colposcopically assessed abnormal lesions. Seven women had abnormal Pap smear (6 ASCUS, 1 
CIN1) with colposcopy and biopsies. 3 of 7 were actually positive. All of 3 positive tests were positive in DVI but 
one of the 4 false- positive tests was positive in DVI. Nine women had abnormal DVI which colposcopy and 
biopsies confirmed 8 of them as premalignant or malignant lesions of cervix. Two of them were invasive cancer 
(negative Pap smears), 3 CIN1 (one of them negative in Pap smear, one CIN1, one ASCUS), 2 CIN2 (one of them 
negative in Pap smear, one ASCUS) and 1 CIN3 (negative Pap smear). Test efficiency parameters particularly 
sensitivity, specificity, and positive predictive values of DVI were 88.8%, 99.9% and 88.8%, respectively; those of 
Pap smear were 37.5%, 99.06%, 42.85%, respectively. Direct visual inspection (DVI) is feasible and easy to 
perform with superior sensitivity and specificity to Pap smear in detecting cervical premalignant and malignant 
lesions. Direct visual inspection can be used as an efficient primary screening tool with a satisfactory low biopsy 
rate in low resources settings. 
[Fatemeh Mallah, Fatemeh Nazari, Nazli Navali, Babak Hajipour. Comparison Of Direct Visual Inspection (DVI) 
With Pap Smear In Diagnosis Of Precancerous Lesion Of Cervix Life Sci J 2012;9(4):2556-2560] (ISSN:1097-
8135). http://www.lifesciencesite.com. 379 
 
Key word: Direct visual inspection, Pap smear, Cervix. 
 
1. Introduction 

Cervix cancer is one of the most important 
female genitalia cancers. Not only the most common 
gynecological malignancy in the world, but also is the 
3d prevalent cancer in female after breast and 
colorectal cancers. This disease is more prevalent in 
under developing countries and 78% of its cases 
happen in these areas; and the reason is, lack of 
effective screening programs1-3. 

In the East Azerbaijan of Iran the incidence of 
cervix cancer in 2003-2004 was reported as 5.11 in 
100000, and incidence of high grade pre-malignant 
lesions of cervix was 11.9 in 100000 and with low 
grade pre-malignant lesions the incidence was 3.68 in 
100000 4. 

The main oncogenic factor that transmits via 
sexual contact to the cervix is human papilloma virus 
(HPV), which has a role in inducing pre-malignant 
lesions or intraepithelial neoplasias of cervix (CIN). 
HPV genome has been detected in all neoplasias of 
cervix. HPV infection usually does not stay stable and 
in most women, infection resolves in 9 to 15 months. 
Minority of women exposed to HPV develop a 
persistent infection and progress to CIN 5.  

There is a usually long period of pre-
malignancy before formation of invasive cancer of 
cervix, which is microscopically, has a different range 
of progressive events from cellular atypia to varying 
degrees of dysplasia or CIN 5. 
Using screening methods and specially Pap smear in 
the United States has reduced the prevalence of cervix 
cancer up to 79% and its mortality up to 70% since 
1950 5. 

A single Pap smear has a sensitivity of about 
50%to 60% which means having a single Pap smear in 
most of the women, will not show the cervix lesions1. 
About 30% of new cases of cervix cancer, every year, 
are the women who had Pap smear but due to errors in 
sampling, fixation or interpretation have been reported 
incorrectly normal 5. Against the effectiveness of 
cytological programs of cervix, the Pap smear has lots 
of limitations 3. 

Direct visual inspection (DVI) is the other 
method for screening cervical pre-malignant lesion 
with high sensitivity (90%) and specificity (94.6%). 
DVI has high positive predictive value6.  
In this study, we assumed that the direct visual 
inspection is equal or more capable to detect abnormal 
lesions of cervix in comparison to Pap smear, and its 
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usage is easer and affordable in different regions of our 
country. General purpose of this survey is comparing 
the direct visual inspection of cervix with Pap smear in 
diagnosing pre-malignant lesions of cervix. 
 
2. Material and Methods  

This was a cross sectional study on 
1500women, voluntaries or referred by doctors or 
health care centers, visited the Alzahra and Taleghani 
hospitals for screening cervix cancer and its pre 
malignant lesions. Pregnant and women who had a 
history of pre malignant or malignant lesions of cervix 
were excluded from the study. 

Everyone who included in the study went on 
the gynecology bed and in lithotomic position, her 
cervix exposed with one time usable spatula and the 
Pap smear taken with spatula from exocervix cellules, 
also from endocervix by brushing, then they expanded 
on a lamella and fixed with 95% alcohol. Then cotton 
impregnated with 5% acetic acid placed on the cervix 
for a minute, and after removing the cotton, the cervix 
observed under the adequate light. 
The findings of direct visual inspection of cervix were 
registered as bellow: 
1. Abnormal findings in cervix same as invasive 
cancer, polyps, leukoplakia, condyloma cervisitis. 
2. Presence or absence of acetowhite region in the 
cervix. 
3. The expansion of acetowhite region if it exists. 
When there was no acetowhite lesion, DVI was 
reported negative. 

The DVI was reported positive when opache 
acetowhite lesions with sharp borders near to SCJ were 
seen. Some times after using acetic acid TZ had a very 
light discoloration which was lucent and had no sharp 
borders, these cases considered negative. If the DVI 
was positive the colposcopy done in the same visit and 
if it was necessary biopsy as the gold standard of 
cervix assessment taken. 

The Pap results were reported after a week via 
pathologic centers of hospitals, and if they were 
positive an appointment for colposcopy was made. 

Cytology considered positive in bellow 
situations: 

Invasive cancer, ASC-US, ASC-H, LSIL, HSIL 
Statistic analysis: 
Continuous data with normal distribution are 

given as mean ± standard deviation, otherwise as 
median, student t test for testing the significance of 
mean for independent continuous scale data, Chi-
square or Fisher exact test for testing the significance 
of percentages. A p value of 0.05 or less was 
considered significant. 
3. Results  

1500 women ,voluntaries or referred by doctors 
or health care centers, who had come to the Pap smear 

centers of Alzahra and Taleghani hospitals ,went under 
the Pap smear and  direct visual inspection (DVI) of 
cervix after using acetic acid . 

The mean age of cases was 36.63±9.7 (18-
80).Half of the patients had less than 36 years of age. 

No one was single or pregnant, 81.2%of women 
had husband and 18.8% was divorced or was widowers 
and there for had no sexual intercourse. 1187 (79.1%) 
women were educated and 313 (20.9%) were illiterate. 

The mean age of women in their first intercourse 
was 17.92±2.42. 901 of the study group (60.1%) had 
no problem and just wanted to have Pap smear and 
39.9% had came due to a problem in their genitalia or 
they just declared their problem in history taking 
before screening.  

Through these objections backache with 38.7% 
had the highest rate. The other objections were :lower 
abdominal pain(28.7%), bleeding between the menses 
(14.5%), painful intercourses(11.9%), lesions in the 
external ano-genitalia(8.9%), menorrhagia(8%), 
pruritus in external ano-genitalia (6.9%) and post coital 
bleeding (3%). 

The results reported from evaluating the Pap 
smears of studied cases were as follow: 

1251 cases (83.4%) were normal and had no 
finding, 48 cases (3.2%) had atrophy, 57 cases (3.8%) 
had benign changes, 25cases (1.7%) had edema,59 
cases (3.9%)had fungus ,49 women (3.3%) had 
bacteria,3 person (0.2%)had bacteria plus benign 
reactive changes,1 case (.1%)had atrophy plus mild 
edema,6 person(0.4%)had ASCUS and 1 woman 
(0.1%) had CIN1. 
 
Table 1: problem in history taking before screening 
Problems  percentage 
  backache 38.7% 
Lower abdominal pain 28.7% 
Bleeding between the menses 14.5% 
Painful intercourses 11.9% 
lesions in the external ano-genitalia 8.9% 
menorrhagia 8% 
pruritus in external ano-genitalia 6.9% 
post coital bleeding 3% 
 
Table 2: The results reported from evaluating the Pap 
smears  
Pap smear result Percentage  
No finding 83.4% 
atrophy 3.2% 
benign changes 3.8% 
edema 1.7% 
fungus 3.9% 
bacteria 3.3% 
bacteria plus benign reactive changes 0.2% 
atrophy plus mild edema 
ASCUS 
CIN1 

1% 
0.4% 
0.1% 
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From the mentioned cases due to the aim of our 
study 1493 (99.5%) cases were healthy and 7 cases 
that had ASCUS or CIN1 considered positive and 
checked with colposcopy and biopsy taken from them. 

Of these 7 cases only 3 get proofed as a 
premalignant lesion, with colposcopy and biopsy. And 
4 cases had some changes in their cervix due to acute 
or chronic cervisitis which the Pap smear had reported 
them as ASCUS. The 3 cases which were diagnosed as 
ASCUS or CIN1, through Pap smear and also biopsy 
had proofed their pre malignancy, were positive with 
DVI too. 

But from 4 false positive cases of Pap smear only 
1 had a positive DVI. 

Of the 1500 cases only 9 cases had positive DVI 
whom went under the colposcopy and biopsy. 

Of the 9 positive DVI cases, biopsy and 
colposcopy proofed 8 cases as pre- malignant or 
malignant lesions, so that 2 cases were invasive cancer 
(with negative Pap), 3cases CIN1 (1 was reported 
negative in Pap and 1case as CIN and the other one 
was reported as ASCUS) and 2 cases were CIN2 (one 
had a negative Pap and one was reported as ASCUS) 
and one case was CIN3 which had negative pap smear. 

 Of the 8 cases which the pre-malignant or 
malignant lesions have been proofed by colposcopy 
and biopsy, 3 had no objection about their genital 
system (CIN3-CIN2-CIN1),2 women complained of 
excessive vaginal bleeding during menstruation period 
(CIN2-CIN1),and 3 had post coitious bleeding (2cases 
of invasive cancer and 1 case of CIN1). 

Test efficiency parameters particularly 
sensitivity, specificity, and positive predictive values 
of DVI were 88.8%, 99.9% and 88.8%, respectively; 
those of Pap smear were 37.5%, 99.06%, 42.85%, 
respectively. 

 
Discussion:  

One of the important health problems in many 
developing countries is cervical cancer 7 which is the 
second most common cancer among women 
worldwide 8,9 so that approximately 450,000 new cases 
of cervical neoplasm are diagnosed each year in the 
world 10. 

The cervical cancer incidence is higher in 
countries where screening programs are poorly 11,12. 
One of the major causes of cervical cancer remains the 
most common cause of cancer deaths among women in 
developing countries is failure of screening programs 
in these countries 13. 

Many cases of cervical cancer are preventable by 
screening programs. Some studies in deveioped 
countries demonstrate can be reduced by screening 14-

18. 
There are several methods to screen for cervical 

cancer. One of these methods is direct visual 

inspection of the cervix after the application of 5% 
acetic acid (DVI).  

Because of its ability to in detecting cervical 
cancer is nearly equivalent to cervical cytology some 
studies have recommended this method 19-23. This 
method is cost effective and justified for screening 24. 
Another successful method for cervical cancer 
screening is Pap smear 9. 

The current study was designed to compare the 
DVI and Pap smear in diagnosis of precancerous 
lesions of cervix.  

Recent studies have shown direct visual 
inspection (DVI) has high sensitivity for detecting the 
premalignant cervix lesions 6,13,25 for example, in 
Denny et al survey, 2754 women were screened by 
DVI that can be diagnosed 70% of cases of high-grade 
SILs (CIN Grade 2, 3) in this study 13. 

Another study with equivalent design has done in 
Egypt; DVI had a sensitivity of 85% for pre-malignant 
lesions compared with 16.9% for cervical cytology 25. 
However, sensitivity of DVI was reported from 75% to 
100% in several studies 6,13,25-27. Our results confirm 
these finding because in our study, sensitivity of DVI 
was 88.8%.  

 Sensitivity of the Pap smear in detecting pre-
malignant lesions has been reported between 16 to 85 
percent 6, 25, 27-29. In this study, sensitivity of Pap smear 
was 37.5%.  

The specificity of the Pap smear is more than 
DVI, although its sensitivity is less than DVI 6, 25. In 
De Vuyst et al survey, specificity of Pap smear 
(94.6%) was higher compared to that of DVI (80%) 30. 
In our study, specificity of Pap smear and DVI were 
99.06% and 99.9%, respectively. 

In several studies, positive predictive value of 
Pap smear has been reported lower than direct visual 
inspection (DVI) 25, 29. Our results confirm these 
finding because in our study and PPV of DVI is better 
than Pap smear (PPV of Pap smear and DVI were 
42.85% and 88.8%, respectively).  

Sensitivity and specificity of DVI is higher than 
Pap smear and its cost effective 13, 25 26. In our study, 
these results obtained, so we suggest direct visual 
inspection can be used as a primary screening tool with 
a satisfactory low biopsy rate in developing countries.  

 
Conclusion: 

Current survey shows that we can use a simple 
and inexpensive method to find malignant and pre-
malignant lesions of cervix. Especially in the societies 
which there are not all the conditions resulting in 
effectiveness of screening methods such as Pap smear, 
in reducing the prevalence and mortality of cervix 
cancer, using a simple diagnostic method like DVI for 
all cases and referring the suspected ones to get final 
diagnose and be treated  is critical. Direct visual 
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inspection (DVI) is feasible and easy to perform with 
superior sensitivity and specificity to Pap smear in 
detecting cervical premalignant and malignant lesions. 

It seems that the important and basically 
problems which if be solved can reduce the cervix 
cancer are unconsciousness of most society people 
,with any socioeconomically levels ,about the 
importance of screening and its method also the risk 
factors of this cancer such as smoking and unsafe 
sexual relations.  
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Abstract: The genes encoding Δ6 desaturase, Δ6 fatty acid elongase, and Δ5 desaturase from the alga, 
Phaeodactylum tricornutum, were co-expressed in Arabidopsis thaliana under the control of the Brassica napus 
napin promoter to produce arachidonic acid (ARA; 20:4 Δ5, 8, 11, 14) and eicosapentaenoic acid (EPA; 20:5 Δ5, 8, 11, 14, 

17). ARA and EPA accumulated up to 0.5% and 0.05% of total fatty acids, respectively, in the transgenic A. thaliana. 
The conversion efficiencies of desaturation steps in n6 (18.6% and 23.8%) and n3 (6% and 9%) were different. The 
efficiency in n6 pathways was higher than that of in n3 pathways. 
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1. Introduction 
 Polyunsaturated fatty acids (PUFAs), such as 
arachidonic acid (ARA; 20:4 Δ5, 8, 11, 14) and 
eicosapentaenoic acid (EPA; 20:5 Δ5, 8, 11, 14, 17), are 
essential for human health and well-being. They can 
maintain the structure and function of bio-membrane 
(1). They also have important physiological and 
medical functions, such as curing of cardiovascular 
disease anti-inflammatory (2) and promoting brain 
development (3). Recently people have paid more 
attention to ARA, EPA and docosahexaenoic acid 
(DHA; 22:6 Δ4, 7, 10, 13, 16, 19) than other PUFAs because 
of their special role and influence on human health. At 
present, the main source of EPA and DHA for human 
consumption is oily ocean fish (4). The γ-linolenic acid 
(GLA; 18:3 Δ6, 9, 12) can be found in plant oils derived 
from evening primrose, borage and black currant (5). 
ARA is commercially produced by fermentation of 
oleagenous fungi such as Mortierella alpina (6). The 
increasing demand has raised the interest in obtaining 
these PUFAs from alternative sources, which are more 
economical and sustainable than traditional source. 
One attractive option is to genetically engineer the 
oil-seed crops like soybean, rape, and others to produce 
long-chain PUFAs such as GLA, ARA, EPA, and DHA 
(7). 

The production of PUFA such as ARA, EPA and 
DHA in oilseed crops has been the subject of much 
recent interest. Abbadi et al. reported 1.5% AA and 
1.0% EPA in transgenic flax seeds containing Δ6 and 
Δ5 desaturases and a Δ6 elongase (8). However, in 
Brassica juncea, the introduction of 5 and 9 structural 

genes resulted in the production of up to 25% AA and 
15% EPA in transgenic seeds (9). Robert et al. used the 
Arabidopsis thaliana as the host plant for biosynthesis 
of PUFAs using a construct including a dual-purpose 
Δ5/Δ6 desaturase that acts on acyl-CoA substrates, the 
production of EPA and AA was 3.2% and 1.6% 
respectively in transgenic Arabidopsis (10). It is clear 
that some endogenous metabolic bottlenecks need to be 
overcome to enable transgenic plants to synthesize and 
accumulate PUFAs to levels equivalent to those found 
in the marine environment (11, 12, 13). Several 
different metabolic engineering rationales to increase 
PUFA production in transgenic seed oils have been 
suggested. One approach is to find superior desaturases 
can efficiently use acyl-CoA substrates (11). For 
example, Δ6-desaturases from liverwort, Marchantcia 
polymorpha and Mantoniella squamata can efficiently 
use acyl-CoA substrates, potentially bypassing the 
acyl-exchange bottleneck (14, 15, 16). Taken together, 
these results indicate that both the specific gene 
combinations used and the choice of host plant are 
important for VLCPUFA production (17). 

In previous, our team has researched the influence of 
gene copy number on the yield of PUFAs using the Δ6, 
Δ5 desaturase and Δ6 elongases from Phaeodactylum 
tricornutum in Pichia pastoris. Recently our team 
identified the Δ6 desaturase gene from M. alpine W15 
(18). In the present study, we report the seed-specific 
expression of Δ6 desaturase (D6), Δ5 desaturase (D5) 
(19), and Δ6 elongases (E6) (GenBank accession no. 
AY746355) from P. tricornutum in Arabidopsis 
thaliana to reconstituted the biopathways for EPA and 
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ARA.  
2. Materials and methods 
Plant materials  

P. tricornutum was grown in f/2 culture medium at 
22 °C with photoperiods of 16 h of light, A. thaliana 
ecotype Columbia was grown at 22 °C and used for 
transformation. Brassica napus of B351 which 
provided by Shanxi Hybrid Rapeseed Research Centre 
of China was used for the cloning of napin promoter. 
Nucleic acids extractions 

Total genomic DNA was extracted from leaves of B. 
napus and seedlings of A. thaliana using a CTAB 
method (20). P. tricornutum in the logarithmic phase 
was collected by centrifugation and used for the 
extraction of total RNA (21). The total RNA of P. 
tricornutum was extracted using RNeasy Maxi Kit 
(Qiagen, Valencia, CA).  
Vector construction 

The sequence of napin promoter and the open 
reading frames of the different desaturases and 
elongase were modified by PCR to create appropriate 
restriction sites adjacent to the start codons and stop 
codons, cloned into the pGEMT-T vector (Promega, 
Madison, WI), and sequenced to confirm their identity.  

For the generation of transformation constructs, a 
triple cassette containing the napin promoter, the NOS 
terminator, and three different polylinkers between 
each promoter and terminator were first inserted into 
the pUC18 vector, yielding the pUC18np plasmid. 

The open reading frames of desaturases and 
elongases were then released using the restriction sites 
created by PCR and successively inserted into the same 
restriction sites of the polylinkers of the pUC18np 
plasmid, yielding the pUC18123np plasmid. The 
resulting cassette, containing the three genes each 
under the control of the napin promoter, was released 
by digesting the pUC18123np plasmid with KpnI and 
BglII and cloned into the corresponding sites of the 
binary vectors pCAMBIA1303 (CAMBIA, Canberra, 
Australia) , yielding the pC1303D6E6D5 plasmid. The 
vectors pC1303D6E6D5 were transferred into the 
Agrobacterium strain LBA4404. 
Plant transformation 

A. thaliana transformation was carried out by the 
floral dipping method of Clough and Bent (22). Seeds 
from dipped plants (T1 seed) were collected and plated 
out on selective media containing hygromycin (40 
mg/L). The selected transformed seedlings were 
transferred to soil to establish T1 plants.  
Molecular analysis of transgenic plants 

Transgenic plants were checked by PCR 
amplification on genomic DNA. In order to detect the 
expression of target genes, RT-PCR were performed. 
Total RNAs were isolated from transformant and 
first-strand cDNAs were synthesized using the First 
Strand cDNA Synthesis Kit (Fermentas). These 

templates were used for the amplification of target gene 
using the same primer sets as those used in genomic 
PCR. 
Fatty acid extraction and analysis 

Total seed oil was extracted by a method as 
previously described (23). The fatty acid methyl esters 
(FAMEs) were prepared according to Lightner et al. 
(24) and analyzed by gas chromatography-mass 
spectrometry (GC-MS) using an Agilent 7890A-5975C 
GC-MS Network system. 
3. Results 
Construction of plant expression vectors and molecular 
analysis of transgenic plants 

Restriction and PCR analysis of the resultant clones 
identified trivalent expression vectors containing D6, 
E6, D5 expression cassette, and the result showed that 
trivalent expression vectors were successfully 
constructed (Figure 1). 

Hygromycin-resistant seedling lines were obtained 
after selection in a medium supplemented with 
increasing concentrations of hygromycin B from 15–45 
mg/mL. Genomic PCR analysis revealed that some of 
the seedlings contained the genes of D6, D5 desaturase, 
and E6 elongase, while the others contained only one 
or two genes of them.  

RT-PCR analysis showed that plant integrated by the 
genes of D6, D5 desaturase, and E6 elongase contained 
the transcripts of the three genes. And the transcripts of 
the three genes were detected only in the T1 plant’s 
seeds suggested that the three genes were only 
expressed in seeds (Figure 2). 
Fatty acid analysis of transgenic plants 

Following transformation with the trivalent 
expression vectors and selection on hygromycin, T1 
plants were recovered and their seeds were analyzed 
for fatty acid composition using GC-MS (Figure 3). 
The result showed that new n3 PUFA, including 
stearidonic acid (SDA; 18:4 Δ6, 9, 12, 15), eicosatetraenoic 
acid (ETA; 20:4 Δ8, 11, 14, 17) and EPA, and new n6 
PUFA, including GLA, dihomo-γ-linolenic acid 
(DGLA; 20:3 Δ8, 11, 14) and ARA were synthesized in T1 
plants, conversely these productions were not detected 
in wild type A. thaliana. Thus it is concluded that ARA 
and EPA biosynthetic pathways were successfully 
reconstituted in A. thaliana. 

The fatty acids of the transgenic A. thaliana were 
shown in Table 1. The contents of GLA, DGLA and 
ARA were 6.2 %, 1.6 % and 0.5 % respectively. The 
yields of SDA, ETA and EPA accumulated to 0.9 %, 
0.5 % and 0.05 %, respectively. The contents of LA 
and ALA, especially eicosenoic acid (ENA; 20:1 Δ11), 
were decreased in transgenic A. thaliana comparing 
with the wild type. The decrease of the LA, ALA and 
ENA contents in transgenic plants indicated that these 
heterologous genes which were transformed into A. 
thaliana had significant influence on the fatty acid 
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composition.of A. thaliana. The conversion efficiency 
of each step in the n6 and n3 pathways was calculated 
as products/ (substrate + products). These results 
showed that the conversion efficiency of desaturation 
step in n6 (18.6% and 23.8%) was higher than in n3 
pathways (6% and 9%) (Table 2). The low conversion 
efficiency in n3 pathways is partly because of the low 
content of EPA.  

 
Figure 1. A: Restriction analyses of pC1303D6E6D5. 
M: marker; lane 1: digested recombinant plasmid; lane 
2: PCR product of target gene expression cassette. B: 
The trivalent expression vector. 
 

 
Figure 2. RT-PCR results of transgenic A. thaliana. M: 
marker; lane 1: seed; lane 2: root; lane 3: stem; lane 4: 
leaf; N: negative control. 
 

 
Figure 3. Results of GC-MS analysis of fatty acids in 
transgenic A.thaliana. A, B represent the fatty acids in 
the wild type and transgenic A.thaliana respectively. 
 

Table 1. Fatty acid composition (% w/w) of total fatty acids from transgenic A.thaliana. 
Fatty acid A.thaliana transgenic A.thaliana 
PA a 16:0 9.7±0.3b 10.1±0.3 
SA 18:0 4.3±0.2 6.7±0.2 

OA 18:1Δ9 16.6±0.5 15.8±0.5 
LA 18:2Δ9,12 28.2±0.6 27.1±0.5 

ALA 18:3Δ9,12,15 17.2±0.5 14.0±0.4 
AIA 20:0 2.2±0.1 1.7±0.1 

ENA 20:1 Δ11 19.7±0.4 10.8±0.3 
GLA 18:3Δ6,9,12 NDc 6.2±0.4 

DGLA 20:3Δ8,11,14 ND 1.6±0.2 
ARA 20:4Δ5, 8, 11, 14 ND 0.5±0.1 
SDA 18:4Δ6,9,12,15 ND 0.9±0.2 
ETA 20:4Δ8,11,14,17 ND 0.5±0.1 

EPA 20:5Δ5, 8, 11, 14, 17 ND 0.05±0.0 
aPA: palmitic acid; SA: stearic acid; OA: Oleic acid; LA: linoleic acid; ALA: α-linolenic acid; AIA: arachidic 
acid; ENA: eicosenoic acid; GLA: γ-linolenic acid; DGLA: dihomo-γ-linolenic acid; ARA: arachidonic acid; 
SDA: stearidonic acid; ETA: eicosatetraenoic acid; EPA: eicosapentaenoic acid. 
bEach value is the mean ± SD from three independent experiments 
cNot detected 
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Table 2. Conversion efficiency (%) of P. tricornutum PUFAs biosynthetic enzymes in transgenic A.thaliana. 
Δ6-des Δ6-elo Δ5-des 

LA→GLA ALA→SDA GLA→DGLA SDA→ETA DGLA→ARA ETA→EPA    

18.6 a 6.0  20.5 35.7 23.8 9 

a The conversion efficiency of each step was calculated as 100 × product/(substrate +product) (%) 
 
4. Discussion 

In this study, the content of EPA (n3) was lower than 
that of ARA (n6) in transgenic A. thaliana, thus the 
conversion efficiency of n6 pathways was higher than 
that of n3 pathways overall. It is partly because of the 
low content of EPA. The genes of Δ6 desaturase, Δ5 
desaturase, and Δ6 elongases were from P. tricornutum. 
The content of EPA was much higher than ARA in P. 
tricornutum. Maybe there was some kind of 
mechanism by which ARA can be converted to EPA. 
Recently, some researchers reported that the 
seed-specific expression of a Δ9 elongase pathway 
consisted of the Isochrysis galbana Δ9 elongase, the 
Pavlova salina Δ8 and Δ5 desaturases in A. thaliana 
and B. napus, furthermore the contents of ARA and 
EPA were 9.7% and 2.4%, respectively in T2 transgenic 
B. napus seed (25). The efficiency of Δ9 elongase 
pathway was higher than that of conventional 
Δ6-pathway, but in the both pathway the content of 
ARA was much higher than that of EPA. In other study, 
the content of ARA was higher than that of EPA, too 
(26).  

To obtain a suitable and alternative source of these 
desired PUFAs, producing PUFAs in the oil-bearing 
crops would be a preferable alternative. The fatty acids 
mainly synthesized in the seeds. Napin promoter can 
control the expression of heterologous genes which 
were specifically expressed in seeds, prevent foreign 
gene expression in other parts of the plant, reduce the 
waste of plant energy and nutrients, and reduce the 
adverse effects of transformation heterologous genes 
on plants. So napin promoter was often used in 
transformation of A. thaliana and B.napus. P. 
tricornutum has high levels of EPA, and its content 
exceeds 30% (27). P. tricornutum was possibly a good 
genetic source material. In transgenic A. thaliana, the 
conversion efficiencies of each step in the n6 and n3 
pathways were low, so the content of ARA and EPA 
were low, too. The result showed that heterologous 
expression of the genes from some material which has 
high levels of PUFAs may not produce high levels of 
PUFAs in transgenic material. Hence, it is necessary to 
take other method to obtain high lever ARA and EPA. 
For example, using the Δ9 elongase pathway or 
acyl-CoA-dependent pathway, or using the 
lyso-phosphatidylcholine acyltransferases gene was 
optional methods. 
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Abstract: Campylobacter enteritis is a food-borne or waterborne illness caused by Campylobacter jejuni and, to a 
lesser extent, by Campylobacter coli. The aim of this study to compare Campylobacter spp. detection by molecular 
method (multiplex polymerase chain reaction) and by 2 immunoenzymatic methods (Premier CAMPY and 
ImmunoCard Stat Campy to the culture on Skirrow's  medium . Subjects and methods: In this study 350 stool 
specimens were collected from patients suffering from gastroenteritis manifestations with a mean age of 58.5 years. 
Faecal samples were subjected to culture on Skirrow's selective media, multiplex PCR and 2 immunoenzymatic 
methods, Premier CAMPY ELISA and ImmunoCard Stat Campy.  Results: Out of 350 stool specimens tested, 23 
(6.6%) fulfilled the positivity criteria, i.e., they were positive by culture method or, in case of a negative culture, by a 
positive molecular method and a positive immunoenzymatic method ,16 were positive by culture and 7 were culture 
negative but positive by both a molecular method (multiplex PCR) and an immunoenzymatic method. The 
Campylobacter species identified by culture were 10 (62.5%) C. jejuni and 6 (37.5%) C. coli while multiplex PCR 

identified 13 (56.5%)  C. jejuni , 8 (34.8%) C. coli and 2 (8.7%) as mixed C. jejuni and C. coli. The sensitivity of the 
multiplex PCR was higher than the ELISA and ImmunoCard Stat Campy tests (100%, 95.6% and 86.9% 
respectively) while the ImmunoCard Stat Campy had higher specificity than the ELISA and multiplex PCR (98.7%, 
98.1% and 97.9 % respectively). Conclusion: Multiplex PCR is attractive as it enables the detection and speciation 
of campylobacter. Also the procedure of the multiplex PCR had a rapid turnaround time of 6 h. The Premier 
CAMPY ELISA was rapid and had acceptable performance sensitivity of 95.6%.  
[Mona Z Zaghloul, Naglaa Farouk and Zeinab Ali Galal Detection of cambylobacter spp. in stool samples by new 
methods in comparison to culture. Life Sci J 2012;9(4):2566-2571]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 381 
 

Key words: Campylobacter, Gastroenteritis, Polymerase chain reaction, Skirrow’s medium   
 
1. Introduction 

Campylobacter spp. is a major cause of 
bacterial gastroenteritis worldwide [1,2]. In the USA, 
the incidence of C. jejuni infections is the second 
largest after Salmonella cases [3]. The relatively low 
infective dose, the potentially serious squeals [4], as 
well as the association between certain 
Campylobacter virulence genes and the pattern of 
clinical infection confirm the importance of this 
zoonotic  infection as a significant health hazard [5,6]. 

    Campylobacter jejuni and C. coli colonize 
the gastrointestinal tracts of poultry, cattle, sheep, 
pigs and domesticated pets, such as dogs and cats. 
Most human enteric infections result from the 
ingestion of undercooked chicken [7]. Contaminated 
water or unpasteurized milk may also be sources for 
sporadic cases of disease or outbreaks of infection 
[8]. 

Campylobacter enteritis usually develops 
within 1 to 7 days after ingestion of a contaminated 
food, water or raw milk, with presenting symptoms of 
fever, abdominal pain, and mild to severe diarrhea. 
The disease is self-limited and does not usually 
require medical or therapeutic intervention except in 
severe cases. On rare occasions, serious post infection 

squeals ranging from a transient reactive arthritis to 
Guillain-Barré syndrome [2], may develop due to the 
production of cross-reacting antibodies. Deaths from 
Campylobacter enteric infection are rare and occur 
primarily in infants, the elderly, or patients with 
underlying diseases [9]. 

    The use of a selective medium is 
recommended for the optimal recovery of 
Campylobacter from stool samples [10]. Some of 
these selective media are Skirrow's medium [11], 
charcoal cefoperazone deoxycholate agar (CCDA) 
[12], and Campy-CVA medium [13]. Once 
inoculated, the medium is placed in a microaerophilic 
growth environment, incubated at 42°C for 72 h, and 
observed daily for the Campylobacter growth [12].  

    Direct detection of Campylobacter antigens 
in stool specimens by enzyme immunoassays (EIAs) 
has been developed such as the Premier CAMPY EIA 
(Meridian Bioscience, Cincinnati, OH), the ProSpecT 
Campylobacter EIA (Remel), and the ImmunoCard 
stat Campy test (Meridian Bioscience, Cincinnati, 
OH) [12]. 

    Recently, DNA sequences of the 
Campylobacter genome were detected using real-time 

PCR, while the standard culture methods were 
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negative [14]. Also an in-house real-time PCR and a 
multiplex PCR named Seeplex Diarrhea ACE 
detection were studied by Bessède et al., [15] for 
detection of Campylobacter species, especially 
Campylobacter jejuni and Campylobacter coli in stool 
samples, as a major cause of human bacterial 
enteritis.  
Aim of the work 

This study aimed to compare Campylobacter 
spp. detection by molecular method (multiplex 
polymerase chain reaction) and by 2 
immunoenzymatic methods (Premier CAMPY and 
ImmunoCard Stat Campy to the culture method on 
Skirrow's medium.  
2. Subjects and methods 

This study was conducted on 350 patients (270 
males and 80 females) with a mean ± SD age of 
(58.5± 4.5yearss) attending the Internal Medicine 
outpatient clinic, Ain Shams University Hospitals, 
Cairo, Egypt in the period from March 2011 to 
February 2012. Patients presented with symptoms of 
gastroenteritis in the form of diarrhea, colics, nausea 
and vomiting. 
All patients were subjected to the following after 
their written consent: 
  - Full history taking and thorough clinical 
examination. 
  - Chest plain X- ray. 
  - Abdominal ultrasound. 
  - Collection of stool specimens: 
     Fecal specimens of the patients were subjected to 
microbiological examination, multiplex PCR, antigen 
ELISA and ImmunoCard Stat Campy . 
Sample collection:   
   Stool specimens obtained from patients with 
gastrointestinal illness were sent to the laboratory for 
culture, antigen ELISA and ImmunoCard Stat Campy 
within 4 hrs. The remaining part of the stool samples 
was then frozen at –80°C for multiplex PCR. 
I- Microbiological examination of fecal specimens 
[16]: 
* Wet preparation by saline and eosin to exclude 
Entamoeba histolytica, giardia lamblia and other 
cysts or ova of parasites. 
* Basic fuchsin smears for cambylobacter. 
* Methylene blue preparation to detect pus cells. 
* Gram stained film and motility to exclude vibrio. 
* Culture on the following media: 
a- MacConkey agar. 
b- Xylose lysine deoxycholate agar to exclude 
salmonella and shigella. 
c- Sorbitol MacConkey agar to exclude E.coli 
O157:H7 responsible for haemorrhagic colitis. 
d- Alkaline peptone and thiosulphate citrate bile 
sucrose (TCBS) media to exclude cholera. 

e- Culture on selective media for Campylobacter 
detection: 

    A stool sample was directly inoculated on 
Skirrow's medium (Oxoid, Basingstoke, Hampshire, 
United Kingdom) and incubated at 37°C and 42°C in 
a microaerobic atmosphere. Colonies were observed 

24 hrs and 48 hrs after culture. Isolates that were 
oxidase positive and Gram-negative curved rods by 
Gram staining were identified as Campylobacter spp. 
[17]. Hippurate hydrolysis was used as a confirmatory 
test for the identification of C. jejuni.  
Hippurate hydrolysis test: 

Suspend a loopful of Campylobacter growth in 
400 µl of a 1% Hippurate solution. Incubate at 37 °C 
for 2 hours. Then slowly add 200 µl 3.5% ninhydrin 
solutions to the side of the tube to form an overlay. 
Reincubate at 37oC for 10 min, and read the reaction. 
Positive blue reaction indicating Campylobacter 
jejuni.  
II- Antigen enzyme linked immunosorbent assay: 

The Premier CAMPY (Meridian Bioscience, 

Inc., Cincinnati, OH) based on the  use of specific 
monoclonal antibodies for a common antigen called 
Campylobacter-specific antigen (SA), that is shared 
by C. jejuni and C. coli. It can detect both species of 
Campylobacter in stool specimens but cannot 
differentiate them. Briefly: Fifty microliters of a well-
mixed stool sample was transferred to the test tube 
containing 200 µl of sample diluent, and then the tube 
was vortexed for 15 s. One hundred microliters of the 
diluted stool sample was transferred to the microwell 

plate coated with specific monoclonal antibodies. 
After 60 min of incubation at room temperature, the 
microwell plate was washed with the washing buffer 
5 times, and 2 drops of enzyme conjugate was added 
to each microwell and incubated for 30 min at room 

temperature. The microwell was washed 5 times 
before 2 drops of substrate was added and incubated 
for 10 min at room temperature. Then, 2 drops of stop 
solution was added, and the absorbance was read at 
450 to 630 nm. Samples with an optical density 
greater than 0.1 were considered positive.  
III- ImmunoCard Stat Campy:  

Immunocard Stat Campy (Meridian Bioscience) 
is an immunochromatographic rapid test. A small 
solid stool sample was suspended in 1,400 µl of 

diluent, or 50 µl of liquid stools was added to 1,400 µl 
of the sample diluent, depending on the stool 
consistency. The diluted specimen was vortexed for 
15 s, and then 175 µl was transferred to the sampling 
port of the device. After 20 min of incubation at room 
temperature, the result was read and validated if the 
control line band was clearly visible. A positive result 
showed 2 pink-red bands, the control band and a test 
line band, whereas a negative result showed only the 
pink-red control band.  
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IV - Multiplex polymerase chain reaction (PCR): 
  *DNA extraction from stool.  

DNA from 180 mg stool specimens was 
extracted using a QIAamp DNA stool mini kit 
(Qiagen) according to the manufacturer's 

recommended procedures. The DNA obtained was 
stored at –20 °C.   
*Multiplex PCR protocol.  
Three genes were targeted in the multiplex PCR 
protocol, namely cadF (genus-specific virulence 
gene), hipO (hippuricase gene for C. jejuni) and asp 

(aspartokinase gene for C. coli). The primer sets used, 
as described in table [1]. 
The multiplex protocol used a reaction mixture at a 
final volume of 50 µl, consisting of 25 µl multiplex 

master mix (Qiagen) contains HotStar Taq DNA 
polymerase, 0.5 µl cadF primer , 0.3 µl asp primer , 

1.0 µl hipO primer , 0.5 µl 10 mg BSA ml–1 

(Promega), 4.5 µl eluted DNA  and sterile water. The 
PCR amplification cycle included initial denaturation 
at 95 °C for 15 min, followed by 30 cycles of 
denaturation at 94 °C for 1 min, annealing at 49 °C 
for 1 min and extension at 72 °C for 1 min. The final 
stage was an extension cycle at 72 °C for 7 min. PCR 
cycles were carried out in a GeneAmp (Perkin-Elmer 
9700; Applied BioSystems). C. jejuni ATCC 33291, 
C. coli strain, AGU 12305 were used as positive 
controls, and the negative control were included in 
every PCR run. Following gel electrophoresis, the 
amplified PCR product was stained with ethidium 
bromide and visualized with a UV transilluminator. 
The sizes of PCR products were estimated by 
comparison with 100 bp DNA molecular mass 

markers and the amplified control strains.  
 

 
Table  1: The primer sets used in the multiplex PCR.  
Primer Sequence (5′–3′) Product (bp) 

For cadF 
(forward) 
(reverse) 
For hipO 
(forward)  
(reverse) 
For asp 

(forward) 
(reverse) 

 
TTG AAG GTA ATT TAG ATA TG 
CTA ATA CCT AAA GTT GAA AC 
 
GAA GAG GGT TTG GGT GGT G 
AGC TAG CTT CGC ATA ATA ACT TG 
 
 GGT ATG ATT TCT ACA AAG CGA G 
 ATA AAA GAC TAT CGT CGC GTG 

 
 
400 
 
 
735 
 
 
500   

Nayak et al. (2005) [18] 
 
Definition of a Campylobacter-positive stool 
sample:  

The following criteria were used to define a stool 
sample positive for Campylobacter: either culture 
method was positive, or in the case of a negative 
culture, a positive molecular method  and an 
immunoenzymatic method were both positive [15].   

Results 
    Out of the 350 stool samples collected from 
patients with gastroenteritis, 23 specimens were 
positive (6.6%) based on the case definition, i.e., they 
were positive by culture method or, in case of a 
negative culture, by a positive molecular method and 
a positive immunoenzymatic method: 16 were 
positive by culture and 7 were culture negative but 
positive by both a molecular method (multiplex PCR) 
and an immunoenzymatic method. A total of 29 
specimens were positive by at least one  method. The 
different combinations are presented in table [2].  
    All methods were positive in only 14 cases. Of the 
positive culture specimens, 3 were missed, (one) by 
the ELISA and (two) by ImmunoCard.  

    In 6 out of 7 samples that fulfilled the positivity 
criteria when culture was negative, all of the methods 
were positive.  

Of the 6 cases that where positive by 
immunoenzymatic methods only, 4 samples were 
positive by 2 immunoenzymatic methods and 2 
samples were positive by ELISA only.  
    The Campylobacter species identified by culture 
were 10 (62.5%) C. jejuni, 6 (37.5%) C. coli, while 
multiplex (PCR) revealed 13 (56.5%) C. jejuni, 8 
(34.8%) C. coli and 2 (8.7%) specimens had mixed 
infection (C. jejuni and C. coli). The Campylobacter 
species identified by culture and multiplex PCR were 
shown in table [3]. The immunoenzymatic test did not 
allow differentiation between C. jejuni and C. coli.  

Out of the 350 stool specimens 15 (4.8%) 
specimens were reported as Salmonella enterica 
serovar Typhi positive and 7 (2%) were Shigella sonii 
positive. 

    Diagnostic validity test including sensitivity, 
specificity, predictive values of multiplex (PCR), 
Premier CAMPY ELISA and ImmunoCard Stat 
Campy were shown in tables [3, 4, 5]. The sensitivity 
of the multiplex PCR was higher than the ELISA and 
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ImmunoCard Stat Campy tests (100%, 95.6% and 
86.9% respectively) while the ImmunoCard Stat 
Campy had higher specificity than the ELISA and 

multiplex PCR (98.7%, 98.1% and 97.9% 
respectively).  

 
Table  2: Distribution of the positivity profiles of the cases using different techniques for detection of 
campylobacter spp. 

ImmunoCard Stat Campy Premier CAMPY ELISA Mutiplex PCR Culture  
 

+ 
- 
- 

 
+ 
+ 
- 

 
+ 
+ 
+ 

 
+ 
+ 
+ 

Positive by culture (n = 16) 
14 
1 
1 

 
+ 
- 

 
+ 
+ 

 
+ 
+ 

 
- 
- 

Positive by other tests (n = 7) 
6 
1 

 
+ 
- 

 
+ 
+ 

 
- 
- 

 
- 
- 

Positive by Ag tests only (n = 6) 
4 
2 

 
Table  3: The Campylobacter species identified by culture on Skirrows and multiplex PCR. 

Total Mixed          C. jejuni and C. coli 
No.       (%) 

C. coli 
No.       (%) 

C. jejuni 
No       (%) 

 

16 - 6 (37.5%) 10 (62.5%) Culture 
23 2 (8.7%) 8 (34.8%) 13 (56.5%) Multiplex  (PCR) 

 
Table  4: Diagnostic validity test of multiplex (PCR) using culture as the reference method. 

 True positive False positive True negative False negative 
Multiplex (PCR) 16 7 327 0 

Sensitivity 
% 

Specificity 
% 

Positive predictive % Negative predictive % 

100 97.9 69.6 100 
 
Table  5: Diagnostic validity test of Premier CAMPY ELISA using multiplex (PCR) as the reference method. 

 True positive False positive True negative False negative 
Premier CAMPY 

ELISA 
22 6 321 1 

Sensitivity Specificity Positive predictive value Negative predictive value 
95.6% 98.1% 78.5% 99.7% 

 
Table  6: Diagnostic validity test of ImmunoCard Stat Campy using multiplex (PCR) as the reference method. 

 True 
positive 

False 
positive 

True negative False negative 

Immuno Card Stat 
Campy 

20 4 323 3 
Sensitivity Specificity Positive predictive 

value 
Negative predictive 

value 
86.9% 98.7% 83.3% 99.1% 

 
1- Discussion 

Campylobacter species, especially Campylobacter 
jejuni and Campylobacter coli, are a major cause of 
human bacterial enteritis. Current detection in stools 
is done essentially by culture on selective and 
nonselective media with filtration [14]. 
    In our multiplex (PCR) protocol, three genes, 
namely cadF (genus-specific virulence  gene), and 
hipO and asp (species specific for C. jejuni and C. 
coli, respectively), were targeted. The cadF gene, a 

virulence gene associated with adhesion, is 100 % 
conserved among isolates of diverse sources 
[19,12].The hipO gene is highly conserved in C. 
jejuni strains and represents the most widely validated 
gene for the identification of C. jejuni [20,7]. The asp 
gene encodes aspartokinase and is highly specific for 
C. coli [21]. 
    Our results revealed that out of the 350 stool 
samples collected from patients with gastroenteritis, 
23 specimens were positive (6.6%) based on the case 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

 2570 

definition: 16 were positive by culture and 7 were 
culture negative but positive by both a molecular 
method (multiplex PCR) and an immunoenzymatic 

method. All methods were positive in 14 cases. The 
Campylobacter species identified by culture were 10 
(62.5%) C. jejuni, 6 (37.5%) C. coli, while multiplex 
(PCR) revealed 13 (56.5%) C. jejuni, 8 (34.8%) C. 
coli and 2 (8.7%) specimens had mixed infection (C. 
jejuni and C. coli). Al Amri et al., [4] reported that of 
the 114 stool specimens (54 human and 60 chicken) 
evaluated by the multiplex PCR protocol, 70 (61.4 %) 
were identified as C. jejuni, 35 (30.7 %) as C. coli and 
9 (7.9 %) as a mixed infection with both species. 
Among the stool specimens that were culture  

negative for Campylobacter, two (6.7 %) were C. 
jejuni positive. The ability of the multiplex PCR to 
detect such mixed infections has important 
therapeutic implications in view of the high level of 
resistance of C. coli to erythromycin, which is usually 
the drug of choice for C. jejuni. Bessède et al., [15] 
reported that out of 242 stool specimens tested by 2 
molecular methods, an in-house real-time PCR and a 
multiplex PCR named Seeplex Diarrhea ACE 
Detection, and 3 immunoenzymatic methods, Premier 
CAMPY, RidaScreen Campylobacter, and 
ImmunoCard Stat Campy, 23 (9.5%) fulfilled the 
positivity criteria: 16 were positive by culture and 7 
were culture negative but positive by one molecular 
method and immunoenzymatic method. All methods 
were positive in only 7 cases. This could be explained 
by long contact of the bacteria with a normal 
atmosphere during stool processing, and the 
antibiotics incorporated into the selective media may 
inhibit certain Campylobacter strains.  
    Our study revealed that all culture-positive 
specimens were identified by multiplex PCR. In 
addition, 334 specimens identified as Campylobacter 
culture negative were examined and 7 (2%) were 
found to be Cambylobacter positive by the multiplex 
PCR. Six of them were positive by all methods 
(multiplex PCR Premier CAMPY ELISA and 
ImmunoCard Stat Campy). O'Leary et al., [22] had 
studied 773 stool samples by routine culture and the 
EntericBio system (a multiplex PCR assay). He found 
that 42 samples had Campylobacter positive results 
by culture, and all of these were positive with the 
EntericBio system. This system detected an additional 
12 positive samples Campylobacter spp. 

Al Amri et al., [4] reported that a total of 61 

specimens were identified as Campylobacter culture 
positive and the remaining  30 were Campylobacter 
negative, all culture-positive specimens were 
identified by multiplex PCR protocol. In addition, 30 
human specimens identified as Campylobacter 
negative were examined and 7 (6.7 %) were found to 
be Cambylobacter positive by the multiplex protocol. 

These findings are indicative of the usefulness of this 
protocol to correctly detect the presence of 
Campylobacter spp. in stools. 
    In our study the sensitivity of the multiplex PCR 
was higher than the ELISA and ImmunoCard Stat 
Campy tests (100%, 95.6% and 86.9% respectively) 
while the ImmunoCard Stat Campy had higher 
specificity than the Premier CAMPY ELISA and 
multiplex PCR (98.7%, 98.1% and 97.9 % 
respectively). Bessède et al., [15] had reported that 
the specificities and negative predictive values (NPV) 
of the different methods were all in the range of 95 to 
100% while the sensitivity of ELISA was higher than 
ImmunoCard Stat Campy and multiplex PCR it was 
(96%, 92% and 88.7% respectively) conclusion: 
multiplex PCR is attractive as it enables the detection 
and speciation of campylobacter. Also the procedure 
of the multiplex PCR had a turnaround time of 6 h. 
The Premier CAMPY ELISA was rapid and had 
acceptable performance sensitivity of 95.6%.  
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Abstract: Heterorhabditis zealandica (JF416797) and Heterorhabditis bacteriophora (JF416798) were evaluated 
for their virulence and reproductive potential using Galleria mellonella, Tenebrio molitor larvae and Tenebrio 
molitor pupae. Data obtained 24 hours post Heterorhabditis bacteriophora and Heterorhabditis zealandica 
application showed no significant differences in mortality (P = 0.1379) for all insect hosts. At 48 hours, insect 
mortality was highest at all dosages for Heterorhabditis zealandica (P = 0.7846) and Heterorhabditis bacteriophora 
(P = 0.7975). No significant differences were noted at 72 hours (Heterorhabditis zealandica: P = 0.1555; 
Heterorhabditis bacteriophora P = 0.2444) and 96 hours Heterorhabditis zealandica: P = 0.0850; Heterorhabditis 
bacteriophora: P = 0.4662). The reproductive test showed that Galleria mellonella produced the highest number of 
Heterorhabditis zealandica: 220500 ± 133933 infective juveniles, followed by Tenebrio molitor: 152133 ± 45466 
infective juveniles and the lowest was pupae: 103366 ± 56933 infective juveniles. For Heterorhabditis 
bacteriophora, the highest number was observed in Tenebrio molitor exposed to 500 infective juveniles: 197666.6 
infective juveniles/cadaver and Galleria mellonella exposed to 10 Heterorhabditis bacteriophora: 147933.333 
infective juveniles/cadaver. The least number of progeny was produced by pupae: 13533.33 infective juveniles. The 
conclusion is that both nematodes have killed insects (particularly Heterorhabditis zealandica), and field testing is 
warranted. 
[Ngoma L, Nyamboli MA, Gray VM, Babalola OO. Virulence of two Entomopathogenic nematodes 
(Heterorhabditis bacteriophora, Heterorhabditis zealandica) to Galleria mellonella (Lepidoptera: Pyralidae), 
Tenebrio Molitor (Coleoptera: Tenebrionidae) and pupae in the laboratory. Life Sci J 2012;9(4):2572-2579] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 382 
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1. Introduction 

Entomopathogenic nematodes (EPNs) of the 
genus Steinernema live in a close symbiotic 
association with bacteria of the genus Xenorhabdus 
spp. while Heterorhabditis are associated with 
bacteria of the genus Photorhabdus spp (Shapiro-Ilan 
et al., 2012). These EPNs have attracted a lot of 
research in the agro-forestry industry as excellent 
candidate and safe biological control agents for a 
variety of insect pests in several ornamental and crop 
production systems (Ehlers, 2007). The life cycle of 
EPNs (Steinernema spp and Heterorhabditis spp) 
begins in the soil (Spence et al., 2011). Infective 
juveniles (IJs) is the only stage of nematode capable 
of surviving outside of a host (in the soil) and 
functions as the vector for the bacterial pathogens 
that kill the insect hosts. It is also a non-feeding, non-
developing stage (Salame et al., 2010). The IJs 
actively seek out and penetrate potential insect larval 
hosts through natural openings such as the mouth, 
anus, spiracles or cuticle (for some species of EPNs). 

After entering the insect hemolymph, nematodes 
release their symbiotic bacteria which multiply and 
secrete a wide range of extracellular hydrolytic 
enzymes that serve to assist the nematode in 
overcoming host immune system. Usually death 
occurs within 24 to 48 hrs (Shapiro-Ilan et al., 2012). 
The IJs feed on the rapidly multiplying bacterial 
cells, degrade host tissues and mature into adults, 
often completing 1-3 generations within the host 
cadaver. When food reserves are depleted, EPNs 
reproduction ceases and the offspring develop into 
resistant IJs that disperse from the cadaver to search 
for new hosts (Koppenhöfer et al., 2007). 

The success of EPNs applications for insect 
pest control in agriculture soil depends on the IJ’s 
aptitude to move and survive until it can locate an 
insect host (Koppenhöfer and Fuzy, 2007). It has 
been shown that factors such as behavioural, 
physiological, temperature, soil moisture, soil texture 
and ultra violet radiation affect IJ dispersal and 
persistence (Koppenhöfer and Fuzy, 2007). 
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EPNs have been found widely distributed 
under diverse ecological conditions and throughout 
North and South America, Australia, Europe, Asia 
and Africa (Salame et al., 2010). The African 
continent represents a fertile field for EPN 
exploration. In the few surveys which have been 
conducted, a number of new species and strains have 
been reported (Kaya et al., 2006). EPN species have 
been described in Cameroon (Kanga et al., 2012) 
Egypt (Abdel-moniem and Gesraha, 2001); Kenya 
(Stack et al., 2000), Tanzania (Mwaitulo et al., 2011) 
and South Africa (Malan et al., 2006; 2008). Current 
research on the fauna of Africa has focused on their 
efficacy under laboratory and field conditions (Kaya 
et al., 2006). Substantial efforts have been made in 
EPN research to isolate, identify and test a range of 
native EPNs against economically important insect 
pests. 

Applying exotic EPNs will affect negatively 
native communities and ecosystem services provided 
by soil biodiversity (Campos-Herrera et al., 2011). 
Millar and Barbercheck (2001) found that when the 
exotic Steinernema riobrave was applied, detection 
of the endemic Heterorhabditis bacteriophora 
decreased, with possible effects on long term pest 
suppression. In this respect, the isolation of native 
species of EPNs provides a valuable source, not only 
from a biodiversity perspective but also from a more 
applicable standpoint (Stock et al., 2003). 

The first objective of this study was 
therefore to determine and compare the virulence of 
two local Heterorhabditid nematodes: 
Heterorhabditis bacteriophora (Poinar, 1976) and 
Heterorhabditis zelandica (Poinar, 1990) to three 
insect hosts: Galleria mellonella, Tenebrio Molitor 
larvae and pupae of Tenebrio molitor larvae using 
one type of laboratory bioassay, namely, the dose-
response assay. The virulence was evaluated on the 
basis of their ability to infect and kill the insect hosts. 
The second objective was to determine the 
reproduction capability of EPNs in G. mellonella, T. 
molitor larvae and pupae of T. molitor larvae. 
2. Materials and methods 
2.1 Nematodes Inoculum 

The nematode isolates used in this study 
were H. Zealandica JF416797 and H. bacteriophora 
JF416798. These two species were found during local 
surveys conducted at the Agricultural Research 
Council (ARC) Roodeplaat experimental farm and 
Brits (South Africa). Both species were identified by 
polymerase chain reaction (PCR) and restriction 
fragment length polymorphism (RFLP), which are 
molecular identification methods. Nematodes were 
cultured on last instars G. mellonella and T. molitor 
larvae according to the method of Kaya and Stock 
(1997) at 25°C. IJs were recovered using White traps 

as described by Kaya and Stock (1997) and the newly 
emerging IJs were suspended and acclimatized for at 
least 6 hours (hrs) at ambient room temperature 
before application.  
2.2 Insect selection 

Last-instar wax moth larvae (Lepidoptera: 
Pyralidae), were obtained from an existing laboratory 
culture that was kept in the dark, aerated in 3L 
volume Consol® glass jars (11 cm diameter and 15 
cm height) at 25-28°C on an artificial medium 
(honey, cereal and yeast extract) at the University of 
the Witwatersrand South Africa according to the 
method described by Woodring and Kaya (1988). 
Insect host T. molitor, more commonly known as the 
mealworm (Coleoptera: Tenebrionidae), is the larval 
form of a species of darkling beetles and was 
obtained from a pet shop in Kensington (South 
Africa). Only healthy larvae were selected for testing 
in the multi-well plastic tissue culture trays so as to 
exclude the effects of a stressor. 
2.3 Dose–response assays 

Thirty-two well plastic tissue culture trays 
(BD Falcon TM) of 5 cm in diameter and 3 cm in 
depth diameter were used as the experimental arena. 
Each wells were filled with 2 g of autoclaved (121°C-
3hrs) air-dried river sandy loam (particle size variable 
between 150-354 μm, 70% sand, 17% silt, 10% clay, 
and 3% organic matter, pH 6) adjusted to 10% w/w 
water content. The moisture content was kept stable 
by high room humidity to avoid rapid evaporation. 
Individual G. mellonella larvae and T. molitor larvae 
and pupae were exposed to 5, 10, 25, 50, 100, 200, 
400 and 500 IJs of H. bacteriophora and H. 
zealandica applied in 1 ml of tap water to the centre 
of each well; where every five wells were considered 
as one observation. Control wells received water 
only, but were exposed to identical environmental 
conditions. The plates were then incubated at room 
temperature (28±3°C) in the dark. Four replicates 
were made for each nematode concentration and the 
bioassay experiment was repeated three times in 
parallel. Insect mortality was monitored every 24 hrs 
over a period of 4 days following exposure of the IJs. 
The mortality was determined by poking still insects; 
if no movement was noted, the insects were 
considered dead. Moreover, straight insects and 
insects which were already showing colour change as 
is evident in EPN-infected insects were considered 
dead as well.  
2.4 Estimating final nematode yield 

Counting large numbers of nematodes was 
impractical; hence the following serial dilution 
method described by Glazer and Lewis (2000) was 
commonly used during the course of this study: (a) 
the nematode suspensions were properly shaken in 
the 50 ml tissue culture tubes. A 50 μl aliquot was 
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withdrawn with a micropipette and transferred to a 5-
cm Petri dish. Three samples were collected from 
each suspension, placed into 3 different Petri dishes 
and 15 ml of water were added to each Petri dish. (b) 
The nematodes in the dishes were counted under a 
dissecting microscope. Final nematode concentration 
per ml was calculated by multiplying the average of 
the three 50 μl counts by 20. 
2.5 Statistical analysis 

The STATA SE 9, (Statacorp) was used to 
analyse all data. Virulence data as well as data on the 
mean number of progeny IJs emerging per cadaver 
were analyzed using one-way ANOVA. The 
assumption of equal variances was checked using 
Bartlett’s test before ANOVA. Mortality data 
expressed as percentages were transformed by Arcsin 
transformations before statistical analysis. Means for 
percentage mortality were separated using the post 
ANOVA Bonferroni’s multiple comparison test. The 
reference probability used throughout was P≤ 0.05.  
3. Results  
3.1 Dose-response assay  

The control data were not included in the 
analyses of data in this study because no mortality of 
unexposed larvae occurred in any experiment. In the 
first experiment, the virulence of H. bacteriophora 
and H. zealandica were evaluated on the basis of 
their ability to infect and kill the insects at different 
doses. Figures 1-2-3-4-5-6 below show the mortality 
trend caused by H. bacteriophora and H. zealandica 
respectively in G. mellonella larvae as well as T. 
molitor larvae and pupae, at 24, 48, 72 and 96 hrs. 
Even as early as 24 hrs after exposure to IJs, a 
gradual increase in mortality was observed from dose 
100 up to 500 IJs (Figs 1-2-3-4-5-6). Data analysis 
obtained 24 hrs post exposure to IJs of H. 
bacteriophora and H. Zealandica showed no 
significant differences in mortality between larvae 
exposed to different H. bacteriophora IJ doses (H. 
bacteriophora: F = 2.15; df = 2; P = 0.1379) for G. 
mellonella larvae as well as T. molitor larvae and 
pupae (Figs 1-2-3). However there were significant 
differences in mortality between larvae exposed to 
different IJ doses of H. zealandica (H. zealandica: F 
= 7.28; df = 2; P=0.0034) for G. mellonella larvae as 
well as T. molitor larvae and pupae (Figs 4-5-6). 
After 48 hrs, insect mortality was highest at all 
dosages for both H. bacteriophora and H. zealandica. 
The trend in mortality was more consistent for insect 
larvae that were exposed to 100-500 IJs of H. 
bacteriophora or H. zealandica. Furthermore, it 
seems that larvae exposed to IJs of H. zealandica 
experienced higher levels of mortality compared to 
those exposed to H. bacteriophora. Less than 10% of 
the larvae were killed when exposed to 100 IJs of H. 
bacteriophora but mortality levels for larvae were 

generally higher than 15% for H. zealandica (Figs 4-
6). Insects T. molitor larvae and pupae were far more 
susceptible to the H. zealandica than to H. 
bacteriophora. Mortality was particularly high 
among pupae exposed to the H. zealandica with 20% 
dying after 24 hrs of exposure. At IJ concentrations 
of 5-50 IJs /larvae, there was a similar trend in 
mortality for all larvae exposed to either H. 
bacteriophora or H. zealandica. However, mortality 
was higher at smaller doses (5 and 10 IJs/ G. 
mellonella and T. molitor larvae) exposed to H. 
Zealandica compared to those exposed to H. 
bacteriophora. The following results were obtained 
after 48 hrs post exposure (Figs1-3 and Figs 4-6): (H. 
bacteriophora: F = 0.23; df = 2; P = 0.7975 | H. 
zealandica: F = 0.25; df = 2; P = 0.7846). 
Bonferroni’s test post ANOVA showed differences in 
H. bacteriophora only between 25-500 IJs/insect 
when compared to 5 and 10. High mortality of H. 
zealandica was observed between doses of 50 and 
500 when compared to 5, 10 and 50 IJs/insect. The 
mortality was significantly influenced by nematode 
densities (Figs 1-2-3-4-5-6). Pupae of T. molitor were 
found to be susceptible to all isolates of the two 
nematode species, with cumulative mortalities 
ranging between 20% and 90% (Figs. 2-5). Data 
obtained at 72 hrs post exposure to varying nematode 
doses (Figs 1-3 and Figs 4-6), showed no significant 
differences in mortality by dose of the nematode 
species: H. bacteriophora: F = 1.49; df = 2; P = 
0.2444 | H. zealandica: F = 6.50; df = 2; P = 0.1555); 
thus a post ANOVA multiple comparison test was 
not performed. The same was true for data obtained 
at 96 hrs post exposure: (H. bacteriophora: F = 0.79; 
df = 2; P = 0.4662 | H. zealandica: F = 2.74; df 2.74; 
P = 0.0850). No mortalities were observed in 
nematode control treatments. 

 
Figure 1: The percentage mortality of T.molitor 
larvae, following exposure to different concentrations 
(5, 10, 25, 50, 100, 200, 400, and 500) of IJs of H. 
bacteriophora in the dose response assay for 24, 48, 
72 and 96 hrs of exposure. Bars represent ± standard 
error of the mean. 
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Figure 2: The percentage mortality of pupae, 
following exposure to different concentrations (5, 10, 
25, 50, 100, 200, 400, and 500) of IJs of H. 
bacteriophora in the dose response assay for 24, 48, 
72 and 96 hrs of exposure. Bars represent ± standard 
error of the mean. 

 
Figure 3: The percentage mortality of G. mellonella 
larvae, following exposure to different concentrations 
(5, 10, 25, 50, 100, 200, 400, and 500) of IJs of H. 
bacteriophora in the dose response assay for 24, 48, 
72 and 96 hrs. Bars represent ± standard error of the 
mean. 

 
Figure 4: The percentage mortality of T. molitor 
larvae, following exposure to different concentrations 
(5, 10, 25, 50, 100, 200, 400, and 500) of IJs of H. 
Zealandica in the dose response assay for 24, 48, 72 
and 96 hrs of exposure. Bars represent ± standard 
error of the mean. 

 
Figure 5: Percentage mortality of pupae, following 
exposure to different concentrations (5, 10, 25, 50, 
100, 200, 400, and 500) of IJs of H. Zealandica in the 
dose response assay for 24, 48, 72 and 96 hrs of 
exposure. Bars represent ± standard error of the 
mean. 

 
Figure 6: The percentage mortality of G.mellonella 
larvae, following exposure to different concentrations 
(5, 10, 25, 50, 100, 200, 400, and 500) of IJs of H. 
Zealandica in the dose response assay for 24, 48, 72 
and 96 hrs of. Bars represent ± standard error of the 
mean. 
 
3.2 Reproduction Assays 

The IJ progeny production differed among 
the three larvae hosts used and the IJ doses exposed 
to, as well as the EPN species (Figs 7-8). The highest 
number of emerged IJs of H. zealandica was 
produced by G. mellonella (mean ± SEM: 220500 ± 
133933 IJs), followed by T. molitor larvae (mean ± 
SEM: 152133 ± 45466 IJs) and the lowest was T. 
molitor pupae (mean ± SEM: 103366 ± 56933 IJs). In 
the case of T. molitor, more progeny IJs were 
produced by pupae which had been exposed to lower 
doses of H. zealandica IJs (<50 IJs/ pupae), but the IJ 
production was reduced in pupae that had been 
exposed to higher doses of H. zealandica IJs (Fig 7). 
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The afore-described trend for pupae is the reverse in 
the larvae (Fig 7). For H. bacteriophora-infected 
cadavers, the highest number of emerged IJs was 
observed in T. molitor larvae which had been 
exposed to 500 IJs, producing an average of 
197666.6 IJs/ cadaver. Additionally, G. mellonella 
insects which had been individually exposed to 10 H. 
bacteriophora IJs produced on average 147933.333 
IJs/ cadaver. The least number of progeny IJs was 
produced by T. Molitor pupae (13533.33 IJs). IJ 
production is reduced in G. mellonella exposed to 
higher IJ doses of H. bacteriophora, while the 
numbers produced by T. molitor larvae seem to 
increase as the IJ dose increases (Fig 8).  

Data obtained revealed no significant 
differences in the number of emerged IJs among H. 
bacteriophora and H. zealandica in the three larvae 
hosts (H. bacteriophora: F = 0.22; df = 7; P = 0.9799| 
H. zealandica: F = 0.54, df = 7, P = 0.8024). 
Moreover, there were no significant differences 
between the number of emerged IJs between H. 
bacteriophora nematode and H. zealandica nematode 
at all doses: [(5 IJs/larvae: F = 0.2924; df = 16; P = 
0.3869); (10 IJs/larvae: F = 0.2654; df = 16; P = 
0.6029); (25 IJs/larvae: F = 0.1154; df = 16; P = 
0.4588); (50 IJs/larvae: F = 0.0905; df = 16; P = 
0.4645); (100 IJs/larvae: F = 0.8862; df = 16; P = 
0.1943); (200 IJs/larvae: F = 0.5431; df = 16; P = 
0.2973); (400 IJs/larvae: F = 0.4776; df = 16; P = 
0.3197); (500 IJs/larvae: F = 0.2205; df = 16; P = 
0.4141)]. 

0

50000

100000

150000

200000

250000

5 10 25 50 100 200 400 500

Dose (Number of H. zealandica  IJs per insect host)

IJ
s

 p
ro

d
u

c
e

d
 p

e
r 

in
s

e
c

t 
h

o
s

t

G. mellonella larvae

T. molitor larvae

T. molitor pupae

 
Figure 7: Mean number of progeny IJs which 
emerged from G. mellonella, T. molitor larvae and 
pupae that were exposed to different doses of H. 
zealandica nematodes. Bars are ± standard error of 
the mean. 
 
4. Discussions 

The results obtained in this study clearly 
showed that the pathogenicity of these two EPN 
species tested to insect hosts and virulence varied 
considerably, thus suggesting that each complex 
presents different virulence degrees (Figs 1-2-3-4-5-

6). This is profusely documented in literature (Rosa 
et al., 2000). Both high and low nematode inoculums 
were effective in causing insect mortality but the 
results varied considerably among nematodes within 
insect hosts. However, infectivity differed between 
host for H. bacteriophora and H. zealandica. At 24 
hrs, H. zealandica showed a relatively higher 
virulence than H. bacteriophora as it caused 20% 
mortality to G. mellonella and T. molitor larvae, 
while H. bacteriophora induced less than 5% 
mortality in pupae. This observation may be 
explained using four approaches. The first approach 
postulates that the use of different hosts for rearing 
may have affected the relative virulence of H. 
bacteriophora (Koppenhöfer et al., 2007). According 
to the second approach, the speed of releasing into 
the haemolymph of the symbiotic bacteria to 
overcome the immune system of the insect host 
might have been higher in H. zealandica than in H. 
bacteriophora. The third approach suggests that H. 
zealandica might have grown and reproduced faster 
than H. bacteriophora in the insect haemolymph 
(Aydin and Susurluk, 2005). The fourth approach 
could be explained by differences in the ability of the 
EPNs to penetrate the insect host. 
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Figure 8: Mean number of progeny IJs which 
emerged from G. mellonella, T. molitor larvae and 
pupae that were exposed to different doses of H. 
bacteriophora nematodes. Bars are ± standard error 
of the mean. 
 

Results obtained at 48 hrs, showed that both 
nematodes killed great numbers of larvae hosts when 
exposed to IJ doses even as low as 50 IJs/larvae. 
Overall, mortality increased with longer exposure 
times (Figs 1-2-3 and Figs 4-5-6). The highest 
mortality was observed in G. mellonella larvae at all 
exposure times followed by pupae (Figs 1-2 and Figs 
4-5). These findings suggest that longer exposure 
times make it possible for more nematodes to 
penetrate their insect hosts. Therefore, more 
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symbiotic bacteria are released by the nematodes 
which kill the insects by septicaemia (Wang et al., 
1995). G. mellonella larvae have a softer cuticle, 
more spiracles and a larger surface area than T. 
molitor. These features allowed nematodes to 
penetrate G. mellonella more easily; hence this group 
experienced the highest mortality of all insect types 
tested. Another factor is carbon dioxide (CO2) which 
has been reported to be an important attractive factor 
for EPNs (O’Hallaran and Burnell, 2003). Variation 
in CO2 production over time among different insect 
species was correlated with insect host finding by 
EPNs (Koppenhöfer and Fuzy, 2008). In terms of 
production, it has been shown that G. mellonella 
produced more CO2 than others insects (Popillia 
japonica) (Koppenhöfer and Fuzy, 2008). This 
difference could also account for G. mellonella 
tending to be the most attractive insect to EPNS in 
this experiment. The second highest mortality was 
observed in T. molitor pupae. This finding is 
probably due to the fact that T. molitor pupae do not 
move around as much as the larvae, they have a 
softer cuticle especially when they are newly 
moulted, and have a more rugged body structure 
compared to the larval stage. These features are 
believed to have aided penetration into the pupae by 
nematodes. However, T. molitor larvae have a waxy 
cuticle with more chitin compared to the other two 
groups tested, suggesting why the lowest mortality at 
shorter exposure times was observed amongst them. 
In addition to the aforementioned, certain lipids in 
insect diets have also been shown to promote host 
susceptibility and infection rates (Shapiro-Ilan et al., 
2008). This is the case of G. mellonella diet used in 
this experiment. These characteristics may explain 
the variation in mortality patterns observed in this 
study. 

Data obtained after 72 and 96 hrs post larvae 
exposure to IJs revealed that mortality was still 
recorded at lower IJ doses. Caroli et al. (1996) 
observed that for susceptible larvae such G. 
mellonella and other lepidopterans, complete 
mortality was reached within 24-72 hrs of exposure 
to nematodes at concentrations similar to those used 
in this study. In addition Caroli et al. (1996) also 
observed that the time necessary for H. 
bacteriophora and H. zealandica to cause 50-90% 
mortality was determined after 24 hrs of exposure to 
higher concentrations of nematodes. In most other 
treatments, complete mortality was obtained after 96 
hrs. However both Heterorhabditid nematodes tested 
in this study were virulent enough to kill over 95% of 
the insect host. 

Results from the progeny production 
indicated large variations in the number of EPNs 
production. It was suggested that one of the criteria 

for determining host suitability is the level of IJ 
reproduction following infection (Salame et al., 
2010). According to Flanders et al. (1996), H. 
bacteriophora can be reared by in vivo methods; with 
yields of 567 000IJs per G. mellonella. Hazir et al. 
(2001) reported 80,000 IJs while Shapiro-Ilan et al. 
(2001) reported up to 300,000 IJs having been 
harvested from one last instar G. mellonella larvae. 
These insect hosts are eminently suitable because 
they are susceptible, easily reared in the laboratory 
and widely available from many commercial sources 
(Hazir et al., 2003). Other than G. mellonella, the 
most commonly used host for in vivo culture is T. 
molitor, but little research has been reported on IJ 
production in this host. Yields of 115538 H. 
bacteriophora progeny per insect have been reported 
(Shapiro-Ilan and Gaugler, 2002). Compared to these 
authors, the numbers of IJs observed in larvae (G. 
mellonella, T.molitor and pupae) exposed to IJs of H. 
zealandica and H. bacteriophora was almost similar. 
In addition, the results indicated that IJ progeny 
production differed among the three larvae hosts, the 
IJ doses they were exposed to, as well as the EPN 
species (Figs 7-8). However, there was no 
relationship between progeny number and dosage. In 
fact, compared to T. molitor larvae and pupae, H. 
zealandica progeny in G. mellonella was consistently 
higher (mean ± SEM: 220500-133933 IJs/G. 
mellonella larva), (mean ± SEM: 152133-45467/ T. 
molitor larva and mean ± SEM: 103366-56933 IJs / 
pupae) respectively. However, in the case of H. 
bacteriophora, progeny IJ production was similar in 
the G. mellonella and T. molitor larvae (all on 
average regardless of IJ dose larvae was exposed to, 
mean ± SEM: 197666-101033/ G. mellonella mean ± 
SEM 147933-109900/ T. molitor larvae). Closer 
rearing in the laboratory of H. zealandica and H. 
bacteriophora with G. mellonella could have led to 
higher reproductive potential with such hosts 
(Shapiro-Ilan and Gaugler, 2002). IJs production in 
T. molitor was reduced in H. zealandica-infected 
cadavers at 5, 10, 25, 50, 400 and 500 exposure doses 
than in the pupae (mean ± SEM: 46200-13533 and 
mean ± SEM: 103366 56933) respectively. However, 
low reproductive rates of the EPNs population from 
insect hosts may indicate that these populations are 
not suitable for use against these particular insect 
pests. The number of progeny IJs emerging from host 
insects should be considered for further development 
of a particular EPN strain for commercial use 
(Salame et al., 2010). Poor reproduction of EPNs 
may hamper their cost effectiveness in large-scale 
propagation systems (Ehlers, 2001). Environmental 
factors such as temperature, aeration and moisture 
could also explain the differences in yield (Georgis et 
al., 2006). Adequate aeration is necessary for 
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nematode development. Moisture level, for instance, 
high humidity levels, must be maintained throughout 
the production cycle (Woodring and Kaya, 1988) in 
the White trap. The substrate must remain 
sufficiently moist to prevent cadaver desiccation and 
allow emerging IJs to migrate, yet too much water 
will prevent movement and interfere with oxygen 
exchange (Shapiro-Ilan and Gaugler, 2002). 
 
5. Conclusions 

Susceptibility screening under laboratory 
conditions, as reported here, is needed to facilitate 
isolation of indigenous EPNS which are highly 
virulent to arthropod pests, for developing efficient 
and minimal usage of chemical pesticides and 
providing a more environmentally friendly method 
for the management of the crop. Studies under more 
natural conditions will be conducted in the next phase 
to evaluate the range of conditions under which these 
biological control agents might be utilized, and to 
develop a more accurate prediction of their 
effectiveness. Despite the virulence factors involved 
and the response of the insects, it seems clear that the 
pathogenic process developed by H. zealandica must 
be considered as being distinct from that of H. 
bacteriophora. Further work is necessary to study the 
host range and the ecological requirements of the 
strain, as well as the virulence of its symbiotic 
bacteria. 
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1. Introduction 
 With the development of data analysis and 
processing technique, organizations, industries and 
governments are increasingly publishing micro data 
(i.e., data that contain non aggregated information 
about individuals) for data mining purposes, studying 
disease outbreaks or economic patterns. While the 
released datasets provide valuable information to 
researchers, they also contain sensitive information 
about individuals whose privacy may be at risk (P. 
Samarati, 2001).   

Now a day’s these data bases are distributed 
among several sites. Data mining techniques on 
distributed data bases however reveals sensitive 
information about individuals. Here the concept of 
securing data mining comes. 

 Securing distributed data mining allows 
cooperative computation of data mining algorithms 
without requiring the participating organizations to 
reveal their individuals data items to each other 
(D.Aruna, 2011). 

 
2. Problem Definition 

Recent advances in data collection, data 
dissemination and related technologies have 
inaugurated a new era of research where existing data 
mining algorithms should be reconsidered from the 
point of view of privacy preservation. The need for 
privacy is sometimes due to law (e.g., for medical 
databases) or can be motivated by business interests. 
However, there are situations where the sharing of data 
can lead to mutual benefit. 

Despite the potential gain, this is often not 
possible due to the confidentiality issues which arise. It 
is well documented that the unlimited explosion of 

new information through the Internet and other media 
has reached a point where threats against privacy are 
very common and deserve serious thinking. 

Consider a scenario that there are several 
hospitals involved in a multi-site medical study. Each 
hospital has its own data set containing patient records. 
These hospitals would like to conduct data mining over 
the data sets from all the hospitals with the goal of 
obtaining more valuable information via mining the 
joint data set. Due to privacy laws, one hospital cannot 
disclose their patient records to other hospitals. How 
can these hospitals achieve their objective? Can 
privacy and collaborative data mining coexist? In other 
words, can the collaborative parties somehow conduct 
data mining computations and obtain the desired 
results without compromising their data privacy? We 
show that privacy and collaborative data mining can be 
achieved at the same time. 
 Common examples arise in health science, 
where data may be held by multiple parties: 
commercial organizations (such as drug companies, or 
hospitals), government bodies (such as the Food and 
Drug Administration) and non-government 
organizations (such as charities). Each organization is 
bound by regulatory restrictions (for instance privacy 
legislation), and corporate requirements (for instance 
on distributing proprietary information that may 
provide commercial advantage to competitors). In such 
a case, an independent researcher may not receive 
access to data at all, while even members of one of 
these organizations see an incomplete view of the data. 
However, data from multiple sources may be needed to 
answer some important questions. A classical example 
occurs for an organization like the CDC (Center for 
Disease Control and Prevention), who are mandated 
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with detecting potential health threats, and to do so 
they require data from a range of sources (insurance 
companies, hospitals and so on), each of whom may be 
reluctant to share data. 
3. Literature Survey 

The problem of secured data mining has 
found considerable attention in recent years because of 
the recent concerns on the privacy of underlying data 
(V.S.Verykios, 2004).  

Various secured data mining techniques fall 
under:  

 K-Anonymity 
 Cryptographic techniques 
 Randomized Response techniques 
 Data modification 

Many recent papers on privacy have focused 
on the perturbation model and its variants. Methods for 
inference attacks in the context of the perturbation 
model have been discussed by Acerkerman.M.S 
(1999). 

A number of papers have also appeared on the 
k-anonymity model recently. Other related works 
discuss the method of top-down specialization for 
privacy preservation, and workload-aware methods for 
anonymization (W.Du, 2004). 

Agrawal (2000) develops a new distribution-
based data mining algorithm for the classification 
problem, whereas the techniques in Vaidya and Clifton 
(2002) and Rizvi and Haritsa (2002) develop methods 
for privacy-preserving association rule mining.  

Another branch of privacy preserving data 
mining which uses cryptographic techniques was 
developed (S.Laur, 2006). 

Randomized Response technique was first 
introduced by Warner as a technique to solve a survey 
problem (H.Polat, 2005). 

In condensation approach, data modification 
is used in order to modify the original values of a 
database that needs to be released to the public and in 
this way ensure high privacy protection (V.S. 
Verykios, 2004). 

The goal of this paper is to present 
technologies to solve security related data mining 
problems over large data sets at multiple sites or 
parties with reasonable efficiency. 

 
4. Materials and Methods 
4.1. Cluster Analysis 

Clustering is an important data mining 
problem. The goal of clustering, in general, is to 
discover dense and sparse regions in a dataset. Most 
previous work in clustering focused on centralized data 
whose inherent geometric properties (V.S. Verykios, 
2004) can be exploited to naturally define distance 
functions between points. Recently, the problem of 
clustering at distributed sites started receiving interest. 

4.2. Proposed System 
1) Data partitioning methods: There are two 

distinct situations that demand the need for effecting 
cluster analysis in a distributed way. The first occurs 
when the volume of data to be analyzed is relatively 
great, which demand a considerable computational 
effort, which sometimes is even unfeasible, to 
accomplish this task.  

 

 
 

Fig.1. Database partitioning 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. Multiparty clustering 
 

The best alternative, then, is splitting data, 
cluster them in a distributed way and unify the results. 
The second occurs when data is naturally distributed 
among several geographically distributed units and the 
cost associated to its centralization is very high as in 
Fig. 1. Certain current applications hold databases so 
large, that it is not possible to keep them integrally in 
the main memory, even using robust machines.  

Kantardzic (2002) presents three approaches 
to solve this problem:  

a) Storing data in a secondary memory and 
clustering data subsets separately. Partial results are 

Cluster 1 Cluster 2 Cluster 3 

Data Holder 

Cluster N 
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kept and, in a posterior stage, are gathered to cluster 
the whole set;  

b) Using an incremental clustering algorithm, 
in which every element is individually brought to the 
main memory and associated to one of the existing 
clusters or allocated in a new cluster. The results are 
kept and the element is discarded, in order to grant 
space to the other one as shown in Fig. 2.;  

c) Using parallel implementation, in which 
several algorithms work simultaneously on stored data, 
increasing efficacy.  

In cases in which the data set is unified and 
needs to be divided in subsets, due to its size, two 
approaches are normally used: horizontal and vertical 
partitioning (Fig. 3 and 4).  

 
Fig.3. Horizontal partitioning 

 

 
Fig.4. Vertical partitioning 

 
The first approach is more used and consists in 

horizontally splitting database, creating homogeneous 
data subsets, so that each algorithm operates on 
different records considering, however, the same set of 
attributes. Another approach is vertically dividing the 
database, creating heterogeneous data subsets; in this 
case, each algorithm operates on the same records, 
dealing, however, with different attributes. 

2) General aims of partitioning and placement: 
Before proceeding, a few definitions of the 
terminology used are in order. Partitioning (also 
known as fragmentation) is the fragmentation of a 
relational table into subsets, called partitions as in Fig. 
5. Placement is the assignment of these partitions to 
physical storage media. The collective term for these is 

allocation. Note that some workers use the term 
partitioning to mean allocation. The general aims of 
data partitioning and placement in database machines 
are to 

1. reduce workload (e.g. data access, 
communication costs, search space) 

2. balance workload 
3. speed up the rate of useful work (e.g. 

frequently accessed objects in main memory) 
3) Data perturbation: It can be broadly divided 

into two sets of techniques – probability distribution, 
which is not dealt with here, and fixed-data 
perturbation, designed specifically for 
numerical/categorical (not statistical) data. Fixed-data 
perturbation methods usually generate an entirely new 
database, for secondary use. In their simplest form, 
only a single attribute is perturbed – but techniques 
also exist for the transformation of multiple attributes. 

 

 
Fig.5. Partitioned entities     
 
 
 
 
 
 
 
Fig.6. A taxonomy of data mining security 
solutions 

 
4.3. Security Primitives and Data Perturbation 

Taxonomy of data mining security solutions 
is shown in Fig. 6 and perturbation is one among them 
which is taken into account in this work.  
 
4.4. Algorithms 

The central idea of general k-means clustering 
(Algorithm 1) is as follows:  

 

 
 

Algorithm 1: Centralized K-means Clustering 
1. Select K points as initial centroids 

2. repeat 

3.    Form K clusters assigning all points to closest centroid 

4. Recompute the centroid of each cluster 

PPC 

Over centralized 
data 

Masking / 
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Over distributed 
data 
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The central idea of proposed algorithm 
(Algorithm 2) is similar to the one proposed by 
(D.Aruna, 2011). The algorithm is as follows: This 
algorithm is used as a function in k-means clustering 
algorithm to securely compute the nearest cluster for 
the given entity i.e. to which cluster should an entity to 
be assigned. This algorithm is invoked for every single 
entity in each iteration. Each party has its input data, 
the distance component corresponding to each of the k 
clusters i.e. which is equivalent of having a matrix of 
distances of dimensions r*k. Euclidean distance 
measure is used to compute the distance between the 
entity and the cluster centroid. 

 

 
 
 Data Holder(DH) applies the random 
perturbation on the splitted data and publishes to all 
other parties. Each party selects randomly m number of 
entities from the dataset as initial starting points and 
every party computes the local distances of their 
attributes for k clusters. Since there are many parties 
and each of them sends the computed intermediate 
centroid to party DH. 

Then compute closest cluster algorithm is 
described in Algorithm 3 below. 

 

 
 

DH combines all randomized masked local 
distances with respect to each entity and compares the 
masked local distances with k cluster and assigns the 
entity to the closest cluster. The final output of privacy 
preserving k-means clustering algorithm is that all the 
parties will know to which cluster each entity is 
assigned. 

 
5. Measurements 

This experiment is performed in two phases. 
In the first phase, the data mining task-clustering is 
performed centralized without securing the sensitive 
details. In the second phase, the same data mining task-
clustering is performed among multiparty in a 
distributed manner by securing the sensitive attributes. 

For Youtube dataset, the data quality of the 
secured dataset is then compared with the data quality 

of the original dataset for estimating the effectiveness 
of secured disclosure in preserving the patterns. 

The same experiment performed in many runs 
at varying entity counts, security levels, party counts 
and accuracy levels are noted. The attributes of the 
entities are distributed among parties equally or 
unequally, which does not show any effect on the 
algorithms. The proposed algorithm is applied to 
Youtube user dataset consist of 5000 entities and 4 
attributes for each entity. The clustering results in both 
centralized and multiparty modes are shown below. 

The various experimental results are shown 
for 5000 records in Tables 1-4 and Fig. 7 and 8, which 
conclude that the results are likely to be fine at entity 
count more than 1000 having multiparty cluster levels 
around 5 with perturbation security level around 10%.  
 
6. Results 
Data set taken: Youtube data set 
Number of attributes: 4 
Sensitive attributes: Uploads, Watches 
Data mining task examined: Clustering Number 
of entities: 5000 
Number of parties: 5 
Security method: Partitioning and Perturbation 
Security level: 10% 
 
6.1. Detailed results 
6.1.1. Centralized clustering 
32 iterations 
Elapsed Time - 34.468750 
 
Table 1: Centralized clustering detailed results 

Clusters               Centroids   Entities 

C1             17, 2453   393 
C2             28, 5236   105 
C3             9, 167   3445 
C4             28, 21474   9 
C5              15, 1002   1048 

 
6.1.2. Multiparty Clustering 
 
Table 2: Multiparty clustering detailed results 

Sites    Initial Centroids 

Site1     11,668 
Site2     11,689 
Site3    9,611 
Site4     13,602 
Site5     11,764 

 
6.2. Merging multiparty results 
 
32 iterations 
Elapsed Time - 30.671875 
 

Algorithm 2: Multiparty K-means Clustering 
1. DH splits and secures data by random perturbation 

2. DH distributes secured data to all parties  

3. Each party performs clustering separately 

4. Each party returns intermediate centroids 

Algorithm 3: Merge and Compute closest cluster  
1. DH uses centroids collected as initial centroids 

2. Performs clustering on the whole data  

3. DH computes final centroids  
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6.3. Brief comparison results 
 
Table 3: Time elapsed comparison results 

Entities  Centralized  Distributed 

6         1.28   1.28 
10         3.55   3.16 
500         10.54  9.53 
1000         22.13  21.75 
5000      34.47  30.67 

 
Table 4: Iterations comparison results 

Entities  Centralized  Distributed 

6   3  2 
10   6  5 
500              10  11 
1000   20  20 
5000   32  34 

 

 
Fig. 7: Graphical Results: Entities vs. Time 

 

 
Fig. 8: Graphical Results: Entities vs. Iterations 

 

Experiments show that this method can 
greatly improve the privacy quality without sacrificing 
accuracy. 

 
7. Conclusion 

It appears that complete privacy is impossible 
to maintain while allowing useful data-mining. To 
allow complete privacy makes data-mining results 
completely unreliable, whilst enabling accurate data-
mining results in an unacceptable threat to the privacy 
of individuals. Data-mining is nevertheless a useful 
and vitally important pursuit, and thus techniques 
which maximize accuracy of results, while minimizing 
the threats to privacy, will become increasingly 
important. 

To best knowledge this is the first effort 
toward a building block solution for the problem of 
privacy preserving data clustering. The performance 
evaluation experiments demonstrated that the methods 
are effective and provide practically acceptable values 
for balancing privacy and accuracy. The transformed 
database is available for secondary use and must hold 
the following restrictions:  (a) the distorted database 
must preserve the main features of the clusters mined 
from the original database; (b) an appropriate balance 
between clustering accuracy and privacy must be 
guaranteed. The results of the investigation clearly 
indicate that the methods achieved reasonable results 
and are promising. 

This work can be extended in two directions:  
(a) combining cryptography and perturbation to 
increase both accuracy and privacy; (b) designing new 
methods for privacy preserving clustering when 
considering the analysis of confidential categorical 
attributes, which requires further exploration. 
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Abstract: The purpose of this paper is Identifying and Prioritization Effective Factors in TQM implementation 
Using AHP and DEMATEL Methods. TQM is universally accepted as one of the most understood change 
management programmes and is one of the strategies for confronting the global competitive challenge facing both 
manufacturing and service industries. The study involved a comprehensive literature survey as well as information 
and data collected in the Golrang Company in Iran. In this study were used two types of questionnaires, AHP 
questionnaire and DEMATEL questionnaire. After identified the hierarchical decision tree, In order to gather these 
data, AHP questionnaire is designed and distributed among 15 experts in Golrang Company. The study result shows 
that the main factors in TQM implementation are Management factors and quality factors (by AHP approach) and 
effective factors are Top management support and Quality management process (by DEMATEL approach). 
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1. Introduction 

Total quality management (TQM) is a holistic 
approach that seeks to integrate all organizational 
functions to focus on meeting customer needs and 
organizational objectives through the improvement of 
quality, productivity and competitiveness (Pfau, 
1989). TQM philosophy emphasizes the role of 
internal and external customers and suppliers, and the 
involvement of employees in pursuit of continuous 
improvement (Oakland et al., 2002; Chang, 2006). 
Despite some criticism, TQM has gained widespread 
acceptance in both the academic and business 
communities (Claver et al., 2003; Chang, 2006). 
Extensive research focuses especially on the role of 
performance measurement in the context of TQM. 
Organizations wishing to implement TQM face 
therefore a necessity of profound changes in 
performance measurement (Sinclair and Zairi, 1995) 
and are in need of guidance and better understanding 
of the role of different performance measurement 
methods and systems. The objective of this paper is to 
provide guidance for future TQM adopters through 
investigation of existing practices implemented by a 
group of finalists in the total quality category of 
Canada Awards for Business Excellence. However, 
very often TQM has gone from buzzword to fad in 
many people’s opinion (Bergquist et al., 2005). It is 
widely accepted that TQM emphasizes self-control, 

autonomy, and creativity among employees and 
requires active co-operation rather than mere 
compliance. In addition, TQM theory supports that 
internal and external information should be equally 
shared among all employees in order to encourage 
them to become responsible for quality improvement. 
However, although many articles have been written 
about the “basic principles and tools” of TQM and the 
various approaches taken to assure a successful 
implementation of TQM according to Dayton (2003) 
continue to remain complex and somewhat clouded. 

TQM is still in the early stages of theory 
development. Furthermore, the future theoretical 
development incorporating “appropriate management 
theories” is still to come until TQM can reach a 
“refined” stage of development. TQM aims to provide 
organizations with a template for success through 
customer satisfaction. TQM initiatives must include 
an in-built culture of continuous improvement, which 
can help an organization satisfy the needs of its 
customers on an ongoing basis (Walsh et al., 2002). 
The concept of TQM provides the approach to realize 
the manufacturing strategy leading to fulfilment of 
corporate strategy. The principles and contents of 
TQM philosophy would increase a firm’s commitment 
to quality and if they are applied correctly enhances 
the firm’s competitive position. This is because the 
TQM principles support the business practices of cost 
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reduction, enhanced productivity, and improved 
quality of the products/outputs – i.e., it helps to 
support and fulfil the concept of excellence in 
manufacturing. Literature on TQM advocates the 
influence of human factors more as compared to other 
factors on implementation of TQM and business 
performance. Saad and Siha (2000) feel the visible (or 
tangible) variables such as technology, structure and 
strategy have a relatively small impact on TQM 
effectiveness compared with largely hidden and 
intangible variables such as values, attitudes and 
perception. These factors have also been classified as 
hard and soft elements or hardware and software 
determinants. Improvement in the soft elements is 
important since there is adequate research proving that 
business performance is more heavily influenced by 
these elements of TQM (Gotzamani and Tsiotras, 
2001). The TQM concept is used by an increasing 
number of organizations to this end. The available 
empirical evidence also supports the assertion that 
implementation of TQM improves the profitability 
and competitive position of the organization. 
2. Literature review 
2.1. TQM literature 

Total quality management (TQM) is considered 
by many to be the management paradigm capable of 
facilitating the attainment of continuous improvement 
and external focus. This accounts for the attention 
paid to TQM by all sides of commerce and industry, 
politicians and academics. One manifestation of this 
interest is the large number of quality-related articles 
appearing in a wide variety of academic, practitioner 
and general interest publications. TQM implies good 
decisions and correct action by managers in creating 
an environment that empowers workers and fosters 
the continuous improvement of all organizational 
processes in and among various functional areas. 
TQM is universally accepted as one of the most 
understood change management programmes and is 
one of the strategies for confronting the global 
competitive challenge facing both manufacturing and 
service industries. Numerous frameworks have been 

proposed for TQM implementation elements and 
various studies have also been carried out to identify 
elements for the successful manifestation of TQM in 
an organization. TQM was frequently cited as a 
strategic option for achieving competitive advantage 
in the 1990s, yet it had received little attention in the 
evolving enterprise environments of integrated SCM 
and e-commerce. SCM has generally been associated 
with modern materials management, advanced 
information technologies, rapid and responsive 
logistics service, effective supplier management, and 
increasingly with customer relationship management 
(Fawcett and Magnan, 2002). Taveira et al. (2003) 
examined hypotheses regarding influence of TQM on 
work environment and concluded that most TQM 
elements were significantly related to work 
environment scales viz. supervisor support, task 
orientation, task clarity and innovation. Testa et al. 
(2003) did regression analysis to suggest national and 
organizational cultural congruence has positive effect 
on job satisfaction. Specific dimensions of human 
factors have been covered by various other studies 
(Legge, 1995). However, the authors have not come 
across any literature on mathematical modeling of 
different human aspects in TQM leading to single 
numerical index. Total quality management (TQM) 
has received worldwide acceptability and recognition. 
The core values of TQM, integrating all the 
interacting components in an organization, are 
applicable to any size of organization – large or small, 
any type of organization – manufacturing or service, 
private or public. However, preparation for realizing 
the fruits of TQM is challenging, since it is a 
multifaceted and complex phenomenon involving 
every facility and every individual at all levels. 
2.2. Effective Factors in TQM implementation 

Based on the previous literature review, we focus 
on four main aspects including.From these main 
aspects, 16 influential factors for the TQM 
implementation. The classification of those main 
aspects and their influential factors are shown in Table 
1. 

 
Table 1. Influential factors for TQM implementation 
Main aspect Influential factors Reference 
 
 
 
Management 
factors 

Top management 
support 

Saraph et al. (1989), Flynn et al. (1994), Ahire et al.(1996), Zeitz et al.(1997), 
Tamimi (1995), Motwani (2001), Antony et al. (2002), Zhang (2000), Quazi et al. 
(1998), Gaddene and Sharma (2009), Koh and Low (2010) 

Supplier quality 
management 

Saraph et al. (1989), Flynn et al. (1994), Ahire et al.(1996), Black and Porter 
(1996), Powell (1995), Das et al. (2008), Koh and Low (2010) 

Training Saraph et al. (1989), Flynn et al. (1994), Powell (1995), Zhang (2000), Quazi et al. 
(1998), Gaddene and Sharma (2009), Black and Porter (1996) 

Employee 
participation 

Saraph et al. (1989), Ahire et al.(1996), Zeitz et al.(1997), Black and Porter (1996), 
Quazi et al. (1998), Rao et al. (1999), Das et al. (2008) 

 
 
 

Organizational 
performance 

Ngai and Cheng (1997) Black and Porter (1996), Flynn et al. (1994), Antony et al. 
(2002), Koh and Low (2010) 

Planning, policies Ahire et al.(1996), Black and Porter (1996), (Zink and Voss, 1998), Amar and Zain 
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Organizational 
factors 

and strategies (2002), (Tan and Khoo, 2002) 
teamwork Saraph et al. (1989), Ahire et al.(1996), Zeitz et al.(1997), (Zink and Voss, 1998), 

(Tan and Khoo, 2002) 
Organizational 
Structure 

Quazi et al. (1998), Gaddene and Sharma (2009), Black and Porter (1996), Rao et 
al. (1999), Antony et al. (2002) 

 
 
 
Process factors 

Quality management 
process 

Black and Porter (1996), Powell (1995), Flynn et al. (1994), Ahire et al.(1996), 
Quazi et al. (1998), Rao et al. (1999), Zeitz et al.(1997), Tamimi (1995), Das et al. 
(2008), Koh and Low (2010) 

Product/service 
design 

Saraph et al. (1989), Flynn et al. (1994), Ahire et al.(1996), Black and Porter 
(1996), Rao et al. (1999), Motwani (2001), Zhang (2000)  

Customer 
Satisfaction 

Saraph et al. (1989), Ahire et al.(1996), Black and Porter (1996), Antony et al. 
(2002), Zhang (2000)  

benchmarking Saraph et al. (1989), Ahire et al.(1996), Rao et al. (1999), Motwani (2001), 
Gaddene and Sharma (2009), Das et al. (2008) 

 
 
 
Quality factors 

Role of the quality 
department 

Saraph et al. (1989), Ahire et al.(1996), Black and Porter (1996), Rao et al. (1999), 
Antony et al. (2002) 

Continuous 
Improvement 

Saraph et al. (1989), Ahire et al.(1996), Motwani (2001), Rao et al. (1999), 
Gaddene and Sharma (2009), Das et al. (2008) 

Quality data and 
reporting 

Saraph et al. (1989), Flynn et al. (1994), Ahire et al.(1996), Zeitz et al.(1997), 
Black and Porter (1996), Powell (1995), Antony et al. (2002), Koh and Low (2010) 

 Quality Culture Black and Porter (1996), Amar and Zain (2002), Ngai and Cheng (1997) 

 
2.3. Analytic hierarchy process 

TheAHP was developed by Thomas L. 
Saatyat the Wharton School of Business in 1970s. It is 
an effective decision-making technique based on 
multi-criteria decision-making methodology. The 
AHP is perhaps, the most widely used decision-
making approach in the world and its validity is based 
on the many thousands of actual applications in which 
the AHP results were accepted and used by the 
cognizant decision makers (Saaty, 1994a).AHP is a 
method of breaking down a complex, unstructured 
situation into its component parts, arranging these 
parts or judgments on the relative importance of each 
variable and synthesizing the judgments to determine 
which variables have the highest priority and should 
be acted upon to influence the outcome of the 
situation (Saaty, 1990). It is a measurement theory 
that can deal with quantitative and qualitative criteria 
(Vargas, 1990). AHP is a systematic procedure for 
representing the constituent elements of any problem 
hierarchically (Saaty and Kearns, 1985) and the 
hierarchical structure will normally have three to four 
levels. The Level 1 reflects the overall goal or focus 
of the decision, Level 2 reflects the criteria for the 
decision, Level 3 contains sub-criteria if any and 
Level 4 contains the decision choices or alternatives. 
The proposed framework of this paper involves the 
following five major steps and these steps are based 
on Min and Min (1996, 1997), Min et al. (2002), and 
Chow and Luk (2005):  
(1) Decide upon the list of criteria and container 
carriers for the benchmarking exercise and structure 
the problem into a hierarchical form. 

(2) Make pairwise comparisons among criteria, 
estimate their relative priorities and check the 
consistency of pairwise comparison judgments. 
(3) Make pairwise comparisons among the container 
carriers, determine their local priorities and check the 
consistency of pairwise comparison judgments. 
(4) Synthesize the relative priorities of criteria with 
the local priorities of container carriers to find out the 
benchmark and conduct sensitivity analysis. 
(5) Measure the competitive gaps. 
Pairwise comparisons are basic to the AHP 
methodology. For pairwise comparisons, this paper 
uses the nine-point scale developed by Saaty (1980) 
and it is shown in Table 2. 
In the above original AHP scale, weak was 
subsequently changed to moderate and absolute 
changed to extreme. The intermediate values 2, 4, 6, 
and 8 are defined as weak or slight, moderate plus, 
strong plus, and very-very strong, respectively. When 
activities are very close, a decimal is added to the 
scale values to show their differences as appropriate, 
e.g. 1.1, 1.9, 2.1, 2.9, etc. According to Saaty (2008), 
assigning small decimals is a better alternative way to 
compare two close activities with other widely 
contrasting ones, favoring the larger one a little over 
the smaller one when using the one to nine values. For 
example, if the service quality of container carrier A is 
measured as 2.4 over B, this will mean the service 
quality of A is “moderate plus” slightly or weakly 
more than B. However, it should be noted that small 
changes in judgment lead to small changes in the 
derived priorities (Wilkinson, 1965, as cited in Saaty, 
2008). This original AHP scale is used in the present 
paper because it has been validated for effectiveness, 
not only in many applications by a number of people, 
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but also through theoretical comparisons with a large 
number of other scales (Saaty, 1990). Saaty used a 
nine-point scale in AHP because he agreed to the 
findings of Miller, who had reported that there is an 

upper limit on our capacity to process information on 
simultaneously interacting elements with reliable 
accuracy and with validity and this limit is seven plus 
or minus two elements (Kannan, 2010). 

 
Table 2. Pairwise comparison scale  
Intensity of 
importance 

Definition Explanation 

1 Equal importance Two activities contribute equally to the 
objective 

3 Weak importance of one over another Experience and judgment slightly favor one 
activity over another 

5 Essential or strong importance Experience and judgment strongly favor one 
activity over another 

7 Very strong or demonstrated importance An activity is very strongly favored over 
another. Its dominance is demonstrated in 
practice 

9 Absolute importance The evidence favoring one activity over 
another is of the highest possible order of 
affirmation 

2, 4, 6, 8 Intermediate values between adjacent scale 
values 

For use when compromise is needed 

Reciprocals of 
above non-zero 
numbers 

If the activity i has one of the above non-
zero numbers assigned to it when compared 
with activity j, then j has the reciprocal 
value when compared to i 

A reasonable assumption 

Source: Saaty (1980)  
 
2.4. DEMATEL method 

The procedures of the DEMATEL method 
(Fontela & Gabus, 1976) are discussed below. 
Step 1: Generating the direct-relation matrix.  

We use five scales for measuring the 
relationship among different criteria: 0 (no influence), 
1 (very low influence), 2 (low influence), 3 (high 
influence), and 4 (very high influence). Next, decision 
makers prepare sets of the pair-wise comparisons in 
terms of effects and direction between criteria. Then 
the initial data can be obtained as the direct-relation 
matrix which is an n × n matrix T where each element 
of aij is denoted as the degree in which the criterion i 
affects the criterion j. 
Step 2: Normalizing the direct-relation matrix. 
Normalization is performed using the following, 

� =
1

�������� ∑ ���
�
���

	�, � = 1,2,… , �										(1) 

� = �. �																																																																		(2) 
Step 3: Attaining the total-relation matrix. The total 
relation matrix M can be acquired by using Eq. (3), 
where I is denoted as the identity matrix 
� = �(� − �)��																																																		(3) 
Step 4: Producing a causal diagram. The sum of rows 
and the sum of columns are separately denoted as 
vector D and vector R through Eqs. (4-6). Then, the 
horizontal axis vector (D + R) named ‘‘Prominence’’ 

is made by adding D to R, which reveals the relative 
importance of each criterion. Similarly, the vertical 
axis (D - R) named ‘‘Relation’’ is made by subtracting 
R from D, which may divide criteria into a cause and 
effect groups. Generally, when (D - R) is positive, the 
criterion belongs to the cause group and when the (D - 
R) is negative, the criterion represents the effect 
group. Therefore, the causal diagram can be obtained 
by mapping the dataset of the (D + R, D - R), 
providing some insight for making decisions. 
 

� = ������×�
,				�, � = 1,2,… , �																					(4) 

� = �����

�

���

�

�×�

		= [��.]�×�																										(5) 

� = �����

�

���

�

�×�

		= ���.��×�
																											(6) 

 
where D and R denote the sum of rows and the sum of 
columns, respectively. Finally, a causal and effect 
graph can be acquired by mapping the dataset of (D + 
R, D - R), where the horizontal axis (D + R) is made 
by adding D to R, and the vertical axis (D - R) is made 
by subtracting R from D. 
3. Methodology 
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In this study were used two types of 
questionnaires, AHP questionnaire and DEMATEL 
questionnaire. After identified the hierarchical 
decision tree, In order to gather these data, AHP 
questionnaire is designed and distributed among 15 
experts in Golrang Company. The second 
questionnaire (DEMATEL questionnaire) contained a 
table consisting of 16 rows and columns, according to 
the research questions have been developed. Factors 
considered in the questionnaire are effective factor on 
implementation of TQM. We use five scales for 
measuring the relationship among different criteria: 0 
(no influence), 1 (very low influence), 2 (low 
influence), 3 (high influence), and 4 (very high 
influence). Next, decision makers prepare sets of the 

pair-wise comparisons in terms of effects and 
direction between criteria.  
4. Results and Findings 
4.1. AHP Results 

Table 3 show rank the Effective Factors in 
TQM implementation by AHP. Among all the factors 
in the implementation of quality management 
systems, management factor with total weight (0.326) 
is most important and highest rank. Also consider the 
following factors, factors such as Top management 
support with total weight (0.114), Training with total 
weight (0.095), teamwork with total weight (0.086), 
Employee participation with total weight (0.084), 
Continuous Improvement with total weight (0.078), 
Role of the quality department with total weight 
(0.073), are most important factors.  

 
Table 3: ranking the Effective Factors in TQM implementation by AHP 
main criteria Weight of the main 

criteria 
sub-criteria Weigh criteria in sub 

group 
total 
weight 

rank 

 
 
Management 
factors 

 
 
0.326 
 

Top management 
support 

0.349 0.114 1 

Supplier quality 
management 

0.102 0.033 14 

Training 0.292 0.095 2 
Employee participation 0.257 0.084 4 

 
Organizational 
factors 

 
 
0.224 

Organizational 
performance 

0.172 0.038 13 

Planning, policies and 
strategies 

0.314 0.070 7 

teamwork 0.383 0.086 3 
Organizational 
Structure 

0.131 0.030 16 

 
 
Process factors 

 
 
0.172 

Quality management 
process 

0.186 0.032 15 

Product/service design 0.261 0.045 12 
Customer Satisfaction 0.286 0.050 10 

 benchmarking 0.267 0.046 11 
 
 
 
Quality factors 

 
 
0.278 

Role of the quality 
department 

0.263 0.073 6 

Continuous 
Improvement 

0.282 0.078 5 

Quality data and 
reporting 

0.218 0.061 9 

 Quality Culture 0.237 0.066 8 
 
4.2. DEMATEL Results 

Table 4 show Final results of the intensity of effects of Factors by DEMATEL.The results show that the top 
management support has the greatest impact on other factors. Indeed, among all the factors in the implementation of 
quality management systems, Top management support is the most influential factor.After this factor, factors such 
as Quality management process, teamwork and Continuous Improvement Have the highest impact. The results also 
show that among all the factors in the implementation, factors such as Organizational performance, Supplier quality 
management, Product/service design and Customer Satisfaction are the most affected.  
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Table 4: Final results of The intensity of effects of Factors by DEMATEL 
Total row (D) Total column (R) Total Row and Column (D+R) Difference of Row and Column (D-R) 

Top management 
support 5.22 

Supplier quality 
management 

4.85 
Organizational Structure 

9.16 
Top management 
support 

1.31 

Quality management process 
4.93 

Organizational 
performance 

4.64 
Top management 
support 

9.13 
Quality management process 

1.24 

Continuous Improvement 
4.89 

Product/service 
design 

4.59 
benchmarking 

9.06 
teamwork 

1.12 

teamwork 
4.88 

benchmarking 4.45 Continuous Improvement 9.02 Continuous Improvement 0.76 

Role of the quality department 
4.85 

Customer 
Satisfaction 

4.38 
Role of the quality department 

8.99 
Role of the quality department 

0.71 

Organizational Structure 
4.83 

Quality data and 
reporting 

4.37 
Quality data and reporting 

8.7 
Organizational Structure 

0.5 

benchmarking 

4.61 

Planning, 
policies and 
strategies 

4.33 
teamwork 

8.64 
Training 

0.21 

Training 
4.37 

Organizational 
Structure 

4.33 
Quality management process 

8.62 
benchmarking 

0.16 

Quality data and reporting 
4.33 

Training 
4.16 

Training 
8.53 

Employee participation 
0.07 

Employee participation 

4.16 

Role of the 
quality 
department 

4.14 
Supplier quality management 

8.31 
Quality data and reporting 

-
0.04 

 Quality Culture 
3.77 

Continuous 
Improvement 

4.13 
Employee participation 

8.25 
 Quality Culture -

0.18 
Planning, policies and strategies 

3.76 
Employee 
participation 

4.09 
Planning, policies and strategies 

8.09 
Planning, policies and strategies -

0.57 
Supplier quality 
management 3.46 

 Quality Culture 
3.95 

Product/service design 
7.96 

Customer Satisfaction -
1.08 

Product/service design 

3.37 

Top 
management 
support 

3.91 
 Quality Culture 

7.72 
Product/service design 

-
1.22 

Customer Satisfaction 
3.3 

teamwork 
3.76 

Customer Satisfaction 
7.68 

Supplier quality management -
1.39 

Organizational performance 

3.04 

Quality 
management 
process 

3.69 
Organizational performance 

7.68 
Organizational performance 

-1.6 

 
5. Conclusion 

The purpose of this paper is Identifying and 
Prioritization Effective Factors in TQM 
implementation Using AHP and DEMATEL Methods. 
In this study were used two types of questionnaires, 
AHP questionnaire and DEMATEL questionnaire. 
After identified the hierarchical decision tree, In order 
to gather these data, AHP questionnaire is designed 
and distributed among 15 experts in Golrang 
Company. The study result shows that the main 
factors in TQM implementation are Management 
factors and quality factors (by AHP approach). The 
degree of visibility and support that management 
takes in implementing a total quality environment is 
critical to the success of TQM implementation. The 
literature review uncovered four distinctive ways that 
management can support TQM implementation: 
allocating budgets and resources; control through 
visibility; monitoring progress; and planning for 
change. A company must embrace strong acceptance 
and maintenance of a total quality measurement and 
benchmarking plan. Most authors endorse a ``zero 
defect'' and a ``do it right the first time'' attitude 
towards the quality program. Quality programs should 
measure the percentage or the number of parts that 
deviate from the acceptable in order to prevent the 
recurrence of a defect. Effective factors in TQM 
implementation are Top management support and 

Quality management process (by DEMATEL 
approach). Ahire et al. (1996) identified, validated, 
and tested 12 constructs of integrated quality 
management through an empirical survey of 371 
manufacturing firms. Zeitz et al. (1997) developed a 
survey instrument designed to measure TQM and 
supporting organizational culture. In this study, 13 
priori dimensions of TQM and ten priori dimensions 
of organizational culture or climate were 
operationalized in a 113-item survey designed to 
measure the level of culture and TQM as experienced 
by individual members. Black and Porter (1996) 
developed a questionnaire based on a series of items 
from the Baldrige model and established literature. A 
39-items survey was developed and sent to over 200 
managers drawn from a target sample of members of 
the European Foundation for Quality Management. 
Easton and Jarrell (1998) examined the impact of 
TQM on the performance of 108 firms that began 
TQM implementation between 1981 and 1991. They 
measured the impact of TQM by comparing each 
firm's performance to a control benchmark. The 
findings indicate that performance, measured by 
accounting variables and stock returns, is improved 
for the firms adopting TQM. 
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Abstract: The aim of this purpose was to compare injury mechanism in boys’ amateur epical athletes in Kyokushin, 
Karate and Aikido. 95 Aikido athletes, 83 Kyokushin ka athletes, 76 Karate ka were randomly selected from Shiraz 
clubs. Data were analyzed by Χ2 test. The results showed that the rate of injuries in Kyokoshin was (24.1%), Karate 
(19.5%) (X2=448.46, P=0.000). In all three fields, there were injuries in lower limbs more than other organs, but the 
highest were in Aikido (68.4%). Also, in Karate the technical error of partner, in Aikido the kick of partner and in 
Kyokoshin, knockdown were recognized as important mechanisms of injuries causes. The rate of incidences of 
practicing sessions were significantly higher than competition sessions (X2=274.1, p=0.000). The results showed 
that the incident of injuries in Aikido were more than Karate and Kyokoshin. The received results in this research 
indicated the measure of high prevalence of injury in Aikido to ways of Qukshin and Karate. Aikido is an encounter 
sport, nevertheless the control ways of Karate were done under the semi – encounter laws and it has been caused the 
prevalence of fewer injuries in this way. So, the interested persons are recommended to partnership in the control 
ways of Karate. 
[Mohsen Ghofrani, Seyyed Hamed Mousavi. Mechanism of injury mechanism of boys’ amateur epical athletes 
in Kyokushin ka, Karate and Aikido. Life Sci J 2012;9(4):2593-2597] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 385 
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1. Introduction 

The martial arts have originated from China, 
Korea and Japan including many different fighting 
techniques without the use of any weapons. The key 
benefits of these exercises are self-defense, improving 
physical fitness, flexibility and self-confidence. Today, 
East Asian martial arts have been widely expanded 
among the world's young and adolescents. During 
these days, martial arts have been increasingly grown 
largely, so that women apply these exercises for 
improving their health and defense skills efficiently 
(2). For example, in European countries, about nine-
thousand boys and girls participated in Taekwondo and 
Karate and twenty-three thousand participated in other 
martial arts in the Olympic torments and the world 
championship. The number of children participated in 
the U.S martial arts matches were about one-million 
children (18). Also, due to the dramatic movements in 
martial arts, children are keenly interested in these 
activities (2), such as Karate, Aikido, Kyokushin ka 
which have established favorably in Iran. In one hand, 
the incidence of injuries in martial arts is an inevitable 
process like other crashing sports and athletes of these 
exercises are mostly susceptible to risky events. In the 
other hand, the high number of interested people in 
these martial arts along with particular rules and 
techniques have influenced on the number of injuries 
in this sports but it is not clarified the real differences 
of these exercises yet. In addition, there have not been 
carried out any domestic studies in this regard. 

Researchers in a review study compared the 
distribution of the injury in the fields of Kyokushin ka , 
Aikido and Karate in terms of sex, type, mechanism 
and the areas of injury; the results of this study showed 
that generally in martial arts. The rate of injury in girls 
is lower than boys. Based on injury-based areas, the 
upper limb in Kyokushin ka, head and face in Karate 
and lower limbs in Aikido confront with the highest 
rate of injury; in terms of injury, sprain in kyokoshin 
ka and Aikido and nose-bleeding in Karate have been 
reported. Kicking in Kyokushin ka, fisting in Karate 
and doing cycling kicks in Aikido are mechanisms 
making the related injuries (8). The other research 
results in terms of 5 martial arts injuries showed that 
there is a significant difference between difference 
martial arts and their type and distribution so that the 
risky agents in Aikido 59%, Taekwondo 51%, Kong-fu 
38%, Karate 30% and Tai-chi 14% were reported. In 
addition, the risky agent of multi-injuries in Aikido is 
shown three-fold than Karate. In the field of injury, 
sprain in Aikido, strain in Taekwondo and Karate, 
fatigue in Kong-fu and Ti-chi have been known as the 
greatest injuries in this regard. Based on injury areas, it 
is obvious that the risky injury of hand and neck, hip, 
upper and lower limbs were higher in Aikido than 
Karate (25). German researchers also studied the 
prevalence of the injury in 15017 martial-workers, 18 
year old in 5 martial arts fields. Their results indicated 
that Taekwondo (36%) in compare to Karate (31%) 
and Judo (7%) had the highest degree of injury. Also, 
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95% of these injuries were in moderate level (2). 
Johnson studied the Karate-ka athletes and their 
injuries in a research and concluded that the head and 
neck injuries(51.3%), spinal injuries(23.7%), upper 
limbs injuries(10.5%), lower limbs injuries(7.9%) and 
other areas 6.6% were taken place in this regard (12). 
Boss evaluated 1284 martial arts athletes in 642 
tournaments with their movies in a research and the 
results showed that from these 642 tournaments, 182 
cases refer to head injuries, 106 cases about muscular 
skeleton injuries, 91 subjects in the field of respiratory 
disorders, 83 cases for minor injuries, 173 matches due 
to the end of tournaments period and 7 matches were 
stopped for disqualification; he also concluded that the 
highest force happening on the head during 
tournaments is the main reason of these head injuries 
among athletes (5). The researches carried out in the 
field of martial arts injuries are at least limited and 
they have been carried out on few sport fields or the 
only age variable has been considered as the main 
parameter of injury areas. The prevalence of fighting 
injuries in one hand and extra expenses and losing 
injured athletes forever in the other hand representing 
the necessity of reducing these injuries as possible; 
thus the sophisticated analysis of these injuries' type 
and risky factors in terms of health has been 
considered as the prevention planning of the injuries. 
Based on this, we have carried out and compared the 
most risky agents of Karate, Kyokushin ka and Aikido 
to show the lowest risk for athletes 
2. Material and Methods  

The present study was based on a descriptive-
comparative and past-view research. The statistical 
sample of the study including amateur 60 Karate-ka, 
68 Kyokushin ka and 90 Aikido athletes between: 14-
20 year old, 168+6.3cm, 58.5+7.1 kg from Shiraz 
clubs. A balanced questionnaire form was applied to 
collect the related data (Destamb et.al, 2006)(8). This 
questionnaire was consisted of two parts: the first part 
relates to players personal background including age, 
height, weight, dominant position, activity period, 
practice hours per each session and the second part 
refers to the prevalence of injury in both practice and 
competition hours, injury mechanism, injury type and 
vulnerable areas to injury and the outbreak of injury in 
dominant and non-dominant positions. It is remarkably 
noted that the context authenticity of the questionnaire 
was submitted by 5 professional sport physicists. In 
order to reach to internal reliability of the 
questionnaire of 30 athletes in Shiraz city during two-
weeks, the related questionnaire was completed by the 
use of Cronbach alpha coefficient, 86%. In this 
research, the intensity of the injuries was based on 
Desemb standard method (2006); due to the athlete's 
absence for the related injury. These were categorized 
into 4 groups: 

Low (not to have absence and continue activity), 
moderate (more than one session and lower than 8 days 
absence from activity), intense (absence from activity 
8-30 days) and very intense injury (absence more than 
30 days from activity). It must be noted that, the 
diagnosis of all injuries was submitted by the related 
physician during tournaments. In addition, only low 
injuries were recorded during exercises. In descriptive 
level, the statistical indices including the mean, criteria 
deviation, distributions and percent were used and 
inferential level, the comparison of injury prevalence 
in each field of Aikido, Karate and Kyokushin ka was 
assessed by K-test efficiently. It should be noted that, 
due to few cases lower than 5 and impossibility of 
inferential statistic. Also, Cronbach alpha coefficient 
was used to determine the internal authenticity of the 
questions. The low level of alpha (p<5%) was 
considered as significant and K-test and Excel for 
plotting diagrams.  
 
3. Results  
 
Table 1. The number of percent and happened injuries 
proportion 

Karate  Kyokoshin Aikido Total 
 N % N % N % N % 

Injury 
number 

109 
14.
9 

152 
20.
8 

471 
64.
3 

732 100 

Injury ratio 
per 100 people 

181.65 
19.
5 

223.5 
24.
1 

523
.3 

56.
3 

 

 
The results showed that in general 732 

injuries were recorded in three Karate, Kyokushin ka 
and Aikido. Sport fields; 471 injuries (523.3 injuries in 
each 100 athletes) in Aikido, 152 injuries (223.5 
injuries in each 100 athletes) in Kyokushin and 109 
injuries (181.65 injuries in each 100 athlete) were 
taken place in Karate. The K-test results representing 
that the degree of happen injuries in Aikido and per 
100 people was significantly higher than Karate and 
Kyokushin ka (X2 = 448.46, P=0.000) (table 1) 
 
Table 2. Injured areas of the body 

karate Aikido Kyokoshin Total 
N % N % N % N % 

Head and neck 29 26.6 25 5.3 31 20.4 85 12 

Trunk/bulk 6 5.5 29 6.2 17 11.2 52 7 

Upper limbs 28 25.7 95 20.2 50 32.9 173 24 

Lower limbs 45 41.3 322 68.4 53 34.9 420 57 

Others 1 0.9 0 0 1 0.7 2 0.3 

Total 109 100 471 0 152 100 722 100 

 
Table 2 shows the injuries areas in the body. 

To compare the degree of injury in different areas of 
the body, other cases were eliminated from the related 
data. The statistical results indicated that the injuries of 
lower limbs (41.3%) in Karate, (X2=28.5, P=0.000), 
Kyokushin ka (34.9%), (X2=22.7, P=0.000), 
Aikido(68.4%), (X2=498.6, P=0.000) are higher than 
head and neck and upper limb injuries. These results 
also showed that lower limbs injuries in Aikido are 
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higher than Kyokushin ka and Karate(X2=355.12, 
P=0.000). 

 
Table 3. Mechanisms of injury 

Total Karate Kyokoshin Aikido 
% N % N % N % N 

22.8 167 10.1 11 9.9 15 29.9 141 Opponent kick 

10.5 77 30.3 33 6.6 10 7,2 34 
Opponent's tech. 
Fault 

10.1 74 2.8 3 6.6 10 13 61 
Insufficient 
warm-up 

9.2 67 26.6 29 1.3 2 7.6 36 
Kick into 
opponent 

8.3 61 4.6 5 5.3 8 10.2 48 
Lack of physical 
fitness 

6.7 49 6.4 7 
23.
7 

36 7.2 34 
Wrong 
techniques 

6.3 46 0.9 1 6.4 7 1.9 9 
Hitting on the 
ground 

5.3 39 7.3 8 5.3 8 4.9 23 
Getting Feet to 
feet 

4 29 0.9 1 
18.
4 

28 0 0 
Extra pressure 

3.6 26 0.9 1 5.9 9 3.4 16 
Unsuitable 
surface of the 
mattress 

3 22 3.7 4 6.6 10 1.7 8 Previous damage 
2.2 16 0 0 0 0 3.4 16 Saloon Temp. 

1.9 14 0 0 0 0 3 14 
Extreme 
tiredness 

6.1 45 5.5 6 5.3 8 6.6 31 Others 
100 732 100 109 100 152 100 471 Total 

 
In particular, the mechanisms of injuries 

showed that in general and totally, the opponent kick 
(22.8%), opponent technical error (10.5%) and the lack 
of enough warm-up (10.1%) significantly are the 
highest mechanisms of the injuries (X2=377.6, 
P=0.000). the technical error of opponent in Karate 
(30.3), hitting on the ground in Kyokushin ka (23.7%) 
and opponent kick in Aikido (29.9%) are the highest 
mechanisms making the related injuries (table 3). 

Figure 1 shows that there is a significant 
difference between the prevalence of injury in both 
exercise and tournament periods.' So, the greatest 
degree of these injuries relate to practice time (590 
injuries); that is, (X2=247.1, P=0.000) in Karate; 
practice time injuries (83 injuries) is higher than 
tournament time (26 injuries) (X2=29,8, P=0.000); in 
Kyokushin ka also the practice time injuries(115 
injuries) are significantly higher than tournament times 
(37 injuries), (X2=40,2, P=0.000), in Aikido also the 
practice time injuries (392 injuries) significantly are 
higher than tournament times (79 injuries), 
(X2=208.P=0.000); the results also showed that the 
practice time injuries in Aikido are significantly higher 
than Karate and Kyokushin ka (X2=293.61, P=0.000). 
To compare the injury outbreak in dominant and non-
dominant positions, the injuries happened in the 
middle areas of the body were eliminated from the 
data, and the comparison was carried out based on 
dominant and non-dominant positions in this regard. 
The results of K-test showed that the injured degree in 
dominant area (48.8%) is significantly greater than the 
lower part (X2=16.2, P=0.000). in Karate, there is a 
significant difference between injured degree in 

dominant position (45.9%) and non-dominant position 
(21.1%), (X2=9.98, P=0.000). In Aikido and dominant 
position (51.4%) the injuries are significantly higher 
than non-dominant part (39.1%), (X2=7.89, P=0.005) 
while in Kyokushin ka the significant difference 
between the related areas (42.8% dominant position) 
and non-dominant part (32.9%) was not found 
(X2=1.95, P=0.162). 
 

 
Figure1. The time of injury outbreak 

 
4. Discussions  

The main purpose of the research is to study 
injury mechanisms of boys’ epic athletes in Aikido, 
Karate and Kyokushin. The results of the present study 
represented that the injuries happened in Aikido is 
significantly greater than Kyokushin ka and Karate 
which are matched to German researcher's results (1). 
As mentioned before, according to another study, the 
degree of multi-injuries in Aikido is three-fold than 
Karate style (3). Smith et.al (2009) stated that the 
vulnerability to any damages relates to the activity of 
athletes. The results of the study representing that 
injury in sports like Aikdo are in high level. In 
contrast, controlling kicks make the lowest degree of 
injury (10). Therefore, the degree of injury in Aikido is 
higher in compare to Karate and Kyokushin ka. In 
addition to these rules, the degree of injury in each 
sport field can be effective; the results of Makan et.al 
(2006) showed that the importance of new rules in 
tournaments is one of the reasons of lowest injuries in 
prevalence and prevention of these injuries (10). 
Zetarouk et.al (2000) also stated that Karate is being 
done under semi-fighting rules making the lowest 
injuries in this field (11). The sport background of each 
athlete can be effective factor in the prevalence of an 
injury. The results of the study showed that the risky 
sports like Karate is significantly increasing with 
athletes sport background (13, 12).  

In the present study, Aikido-ka athletes had 
the greatest sport background than other athletes which 
can be one of the reasons of injury prevalence; in this 
study it is specified that lower limbs injuries in all 
three fields were the most common injuries and in 
Aikdo it was the highest. In present research it was 
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reported lower limbs injuries in Aikido, upper limbs in 
Kyokoshin ka, head and face injuries in Karate as the 
highest injuries among atletes. 

Blocked attacks are the most common 
prevalence of these injuries. We consider these 
blockage skills as the most important abilities and 
using protective tools for preventing any damages is an 
essential parameter in this regard. The way of 
achieving joint techniques can be effective in the 
emergence of these injuries in martial arts. We believe 
that achieving these joint techniques lead to the high 
degree of muscular-ligament injuries in martial arts. 
Moreover, the lack of power and balance in the 
muscles of the body may cause athletes to muscular-
skeleton injuries because the lack of power and correct 
techniques are related together leading to increase the 
injuries of tendon and ligaments. In addition to these 
studies, they have been shown that the incidence of the 
strain with muscular stretches in the lower limbs of 
Karate-ka can happen due to kicking motions without 
of enough warm-ups. It's suggested that practicing with 
enough warm-up can prohibit any injuries. The results 
of the present study showed that the lower limb is 
significantly known as the most common injury area in 
the body and Aikido athletes have faced with more 
lower limbs injuries than Kyokushin ka and Karate 
athletes. In the recent study, the lower limb in Aikido, 
upper limbs in Kyokushin ka and head and neck in 
Karate have been reported as the most well-known 
areas of injuries. The high usage of feet techniques in 
Aikido is the high risk factor of injuries. About 80% of 
these applied techniques in Aikido are kicking by feet. 
According to this feature of Aikido techniques, it can 
be studied that due to the high usage of feet, knee to 
knee kicks and hitting to elbows, the degree of injury 
in Aikido amateur and professional athletes is 
happening highly in this regard. Also, in the study it is 
clarified that the lower limbs is in high-risk area in 
Kyokushin ka field, will carried out researches , the 
upper limbs are mostly exposed to the risk areas of 
injuries in Kyokushin ka. The applied techniques and 
skills in sport fields can influence on the incidence of 
the injuries in each sport fields. The studies show that, 
using move-techniques can be essential factor in the 
incidence of upper limb injuries in Kyokushin ka. Of 
course, the high usage of feet can be a good reason for 
upper limbs injuries in this study. Completing 
researches in the field of Kyokushin ka used 
techniques can be impactful to solve this problem. 
In this study, the lower limbs in Karate were in high-
risk area which matched to Destamb and et.al (2006) 
research (9). The lack of using protective tools such as 
calf-cover and feet-wear during exercise and 
tournaments by Karate-ka athletes increase the 
incidence of injuries. Also, kicking without enough 
warm-up can cause to muscular injuries in Karate. 

Those, using protective tools for feet and warming-up 
sufficiently can play key role in prevention of lower 
limbs injuries in Karate. The results of the study 
representing that technical faults of opponent in 
Karate, hitting on the ground in Kyokushin ka and 
opponent kick in Aikido are considered as the 
mechanisms of injury in this sport field. We consider 
the greatest injuries in Karate, the opponent technical 
fault'. The practice of feet and first techniques can 
reduce the related injuries. Mark et. al (2011) and 
Arthur et.al (2006) also believe that the accurate 
judgments and heavy tools can decrease the degree of 
injuries in Karate (16,17). We consider hitting on the 
ground due to techniques by male athletes as the most 
essential factor of injuries in Kyokushin ka and wrong 
application of these techniques can increase the 
incidence of these injuries, for Kyokushin ka athletes. 
The results are matched to other research findings. For 
getting score in Aikido, the kicks should be down 
heavily on the opponents. The studies showed that the 
rapid and heavy feet kicks as un-controlling kicks in 
Aikido have been down that they can lead to the 
incidence of injuries of Aikido athletes (7, 22, 23). 
Anyway, controlling techniques in Karate athletes, 
correcting Aikido rules and giving precise hitting 
techniques can be a great background for increasing 
injuries in Kyokushin ka athletes. Based on the injuries 
intensity , the greatest degree of injuries relate to low 
level injuries which is statistically significant 
Peter(2010) and Halabchi et.al(2007) reported the low 
level injuries among Karate athletes. The results 
showed that due to the controlling kicks, the degree of 
injuries is low and small in Karate (11, 20). According 
to the results of the present study, we take the lowest 
risks of injuries among low-experienced and non-
professional individuals due to body mass and their 
low power and ability; we believe that non-
professional people are not able to kick heavily like 
professional ones, so the degree of injury is low. In 
addition, the results indicated that the greatest degree 
of injury takes place during practice and tournament 
times in three Karate, Kyokushin ka and Aikido fields 
significantly, and the injuries of Aikido is significantly 
higher than two other ones. The obtained results are 
matched to the results of Desamb et al. (2006) (9). It is 
probably the high spending time on practice has been 
the exact reason for increasing injuries in martial arts. 
According to the present study, to avoid any injuries 
among fighters under 18 year old, practicing about 
three hours per week is reasonable. However, 
considering accurate practice approaches and using 
protective wearing can be effective in prevention of 
any injuries. The results of the present study 
representing that the percent of dominant position 
injuries was significantly great in Karate and Aikido 
but in Kyokushin ka there were no found any 
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significant differences between dominant and non-
dominant parts; but it seems that the incidence of 
injury in dominant part of body is due to an athlete's 
skills and abilities; even in the present study clarified 
that injury in the middle part of body than dominant 
and non-dominant is a little devoted to itself. This can 
be due to the natural martial arts because most kicks in 
Aikido and Karate hit to the lateral lobes than middle 
areas; also the subject studied that the expanded 
defensive mood through hands and feet come to the 
middle part of the body during the opponent attack. 
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1. Introduction 

Statement of cash flow is one of the financial 
reports that are presented to investors. This statement, 
along with other information in financial statements, 
can be useful in evaluating debt capacity, liquidity, 
and financial flexibility. A more complex way of 
determining the financial flexibility of a business is 
to analyze its free cash flow. Free cash flow (FCF) is 
the amount of cash available to a business that can be 
used in making investments (acquiring other entities 
or investing in stock exchange), payment of dividend, 
repaying debts, or increasing liquidity. In other 
words, this measure reflects the financial flexibility 
of the company.   
Market reaction to debt issues 

Chaplinsky and Hansen (1993) carried out a 
research on market reaction to straight debt issues. 
They found negative stock returns for up to 140 days 
before the issue announcement and their findings 
were consistent with market anticipation hypothesis. 
Johnson (1995) examined the relationship between 
leverage, free cash flow, and debt issues for the 
period 1977-1993. By separating low-dividend-
payout and high-dividend-payout firms, Johnson 
provided evidence that low-dividend-payout firms 
have significantly positive stock price effects at the 
announcement of a debt offering. In addition, Jensen 
(1986) showed that dividends are not necessarily the 
best tool for obliging manages to pay out future free 
cash flows, for dividends are paid at the discretion of 
managers. Jensen argued that there is high agency 
cost of free cash flow when managers have large cash 
flows and few investment opportunities.      

Howton et al. (1998) measured the market 
reaction to 937 straight debt issues between 1983 and 
1993 with respect to free cash flows and investment 
opportunities. They argued that leverage-increasing 
events should increase firm value because of a 
reduction in agency costs associated with free cash 
flow. This result is expected in most cases when 
leverage is increased because debt binds firms to 
make future cash payouts. Straight debt issues are 
expected to increase the free cash flow available to a 
manager of a firm as these issues make additional 
cash available to managers to be used at their 
discretion. Howton et al. (1998) found that the 
market reaction to a straight debt issue is directly 
related to the issuing firm’s level of existing cash and 
inversely related to the issuing firm’s investment 
opportunities.  

Many researchers have used the method of Lehn 
and Poulsen (1989) for measuring free cash flow. 
They measure FCF as operating income before 
depreciation minus taxes, interest expenses, preferred 
and common dividends, and taxes. Also Tobin’s Q is 
used as a measure for investment opportunities. 
Tobin’s Q is the ratio of the market value of a firm’s 
assets to the book value of the assets. Firms with high 
Tobin’s Q are predicted by market to have more 
investment opportunities in the future. Thus, firms 
can be classified as firms with high/low Q and 
high/low FCF. The median is used for classifying the 
firms. For instance, firms with high Tobin’s Q are 
those whose Q is higher than the median Q of the 
sample. In addition to the main variables, several 
control variables were also examined, including debt 
to book value of assets ratio, yield to maturity, etc. 
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They argued that the reason for adding these 
variables is to calculate cross-sectional differences in 
debt issues. Researchers collected all the required 
data from Compustat database and used market 
model to calculate abnormal return for both sides of 
debt issues. Abnormal return ( ) for the firm  on 

day  is defined as follows:  

 
where: 

 = return of company  on day   

 = estimates of firm ’s market model 

parameters 
 = daily return on the CRSP value-weighted 

market index over day  

Abnormal return is calculated by using the above 
equation for a period of 21 days that starts 10 days 
before the announcement date. The average abnormal 
returns for all the sample firms ( ) is defined as 

follows:   

 
 denotes the number of sample firms. Mean 

difference test was used to calculate average 
abnormal returns during the announcement period 
and the results related to day 0 for four groups of 
sample firms are presented below: 
 
Table 1.  Group 
Group Mean Abnormal 

Return 
Standard 
Deviation 

t P-
Value 

High Q -0.565 0.024 2.251 0.025 
Low Q -0.239 0.020   
High 
FCF 

-0.410 0.025 0.307 0.759 

Low 
FCF 

-0.365 0.020   

 
Researchers expect that upon debt issue, 

firms with large free cash flow and few investment 
opportunities will have lower abnormal returns than 
similar firms with low free cash flow. Regression 
analysis is used to examine the relationship between 
the standardized abnormal return on the 
announcement day (day 0), proxies of free cash flow, 
investment opportunities, and several other control 
variables: 

 
 = standardized abnormal return for firm  on day 

0 

 = proxy of investment opportunities 

 = cash flow divided by the book value of total 

assets 
 = debt yield to maturity  

 = debt issue in dollars 

 = debt to book value of total assets ratio for firm  

QUAL = quality 
= estimated parameters 

 = error coefficient 

Estimation of this regression model provides insight 
into the relationship between abnormal return upon 
debt announcement and free cash flow. Firms with 
more investment opportunities are probably less 
faced with the agency problems associated with free 
cash flow. On the other hand, the stockholders of 
firms with large free cash flow do not welcome debt 
announcement which brings excess funds under the 
control of the management. This suggests that 
stockholders of such firms react negatively to debt 
issuance and this leads to the negative response of 
market to the debt announcement. In general, the 
researchers found that market response to debt 
issuance is directly associated with the level of free 
cash available to a firm and indirectly associated with 
the debt issuing firm’s investment opportunities.    

Investment opportunities, debt, and dividend 
policies 

Gul and Kealey (1999) carried out a research to 
examine the relationship between investment 
opportunity set, corporate debt, and dividend policies 
in Korean companies.  To analyze investment 
opportunities, the researchers used the following 
measures: 

(1)  

(2)  

(3)  

where ASSETS is total book value of assets, BE 
is total book value of common equity, MVE is total 
market value of common equity, EPS is primary 
earnings per-share before extraordinary items, and 
PRICE is closing price of common stocks. Moreover, 
debt and dividend policies were measured by the 
following measures:  

(4)  

(5)  
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(6) 
 

(7)  

Using factor analysis of the measures 1 to 3, they 
calculated a common measure that served as a proxy 
for IOS. In terms of debt policies, firms were ranked 
as growth or non-growth firms based on top and 
bottom quartile of the ranked factor analysis, and 
regression analysis was applied to test the 
relationship between the variables. This study 
supported the theory that there is a negative 
association between investment opportunity set, 
corporate debt, and dividend policies.  
Free cash flow, debt, and audit fees 

Gul and Tsui (1998) examined the 
relationship between free cash flow and audit fees in 
low growth firms. They divided their sample into 
firms with high and low debt and used regression 
analysis to examine the relationship between the 
variables. The variables of the research were defined 
as follows: 

Growth opportunities: They employed the 
proxies defined by Chung and Charoenwong (1991), 
Gaver and Gaver (1993), and Skinner (1993). These 
proxies are:  

 The ratio of the market value of equity to the 
book value of equity (MKTBKEQ). This proxy 
is used because the difference between the 
market value and the book value of equity 
incorporates the value of the firm’s future 
investment opportunities. The higher the ratio, 
the greater the value of growth opportunities. 

 The ratio of the market value of assets to the 
book value of assets (MKTBKASS). The higher 
the ratio, the lower the ratio of assets-in-place to 
the firm value and the greater the value of 
growth opportunities. 

 The ratio of gross plant, property and equipment 
to the market value of the firm (PPE). 

Lehn and (1989) carried out a research on free 
cash flow and stockholder gains in going to private 
transactions. Examining a sample of public firms that 
were going private between 1980 and 1987, they 
found evidence in support of Jensen’s free cash flow 
hypothesis and came to the conclusion that:    

1. Undistributed cash flow is significantly related 
to a firm’s decision for going private 

2. Premiums paid to stockholders are significantly 
related to undistributed cash flow. 

Also Jensen (1986) argued that managers with 
substantial free cash flow can increase dividends or 

repurchase stock and thereby pay out current cash 
that would otherwise be invested in low-return 
projects or wasted.   

Goyal et al. (2001) examined five widely used 
proxies for growth opportunities: (1) the ratio of the 
market value of a firm’s assets to the book value of 
its assets, (2) the ratio of the market value of equity 
to the book value of equity (MBE), (3) the earnings-
to-price ratio (EPR), (4) the ratio of capital 
expenditures to the book value of assets at yearend 
(CAPEX), and (5) the ratio of research and 
development expenditures to the book value of assets 
at yearend (R&D). They came to the conclusion that 
MBE has the most important information content as 
compared to the other proxies.  
Methodology 

The present research is applied in which two 
hypotheses are formulated to examine the 
relationship between free cash flow and debt. The 
required data was collected from Tehran Stock 
Exchange (TSE) and DenaSahm Software. Principal 
component analysis, correlation matrix, and 
regression analysis were used for hypothesis testing. 
In the first hypothesis, investment opportunity set 
(IOS) of firms for a period of five years is described 
using mean, median, and quartile. Then, correlation 
matrix and Eigen values are employed to create a 
common measure that will represent the relationship 
between the variables. Firms are divided into low 
growth and high growth firms based on their 
investment opportunities and considering the research 
hypothesis, low growth firms are selected. In the 
second hypothesis, firms are divided into large and 
small based on firm size variable. Finally in both 
hypotheses the relationship between free cash flow 
(FCF) and debt (DE) is examined for the selected 
firms from the regression model.    
Population and sample 

The population of the present research 
consists of all the firms listed in Tehran Stock 
Exchange (TSE). Based on the financial statement 
journal published by TSE every three years as well as 
DenaSahm Software that includes the financial 
information of the firms listed in TSE, 256 firms 
form the population of the research. Our aim was to 
examine all these firms, but the sample firms must 
have presented their financial statements for the 5-
year study period. Thus, the sample is selected as 
follows:  

A. Firms must have been listed in TSE since 
1996 and have provided their financial 
statements for the period 1996-2000.   

B. The required data that are extracted from 
financial statements and notes must be 
complete and accessible.  
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The sampling thus involves omitting those firms that 
do not meet these conditions from the sample. In the 
end, the data on only 86 firms was fully accessible 
and these firms were selected and studied as the 
sample.  

Investment opportunity set (IOS): IOS is an 
intangible variable that needs the right proxy for 
experimental analysis. Sometimes growth is used as a 
proxy for IOS, but the reliability of this variable is 
subject to discussion. Nonetheless, we use three 
widely used measures associated with IOS for 
examining investment opportunities: 

(1)       

(2)  

(3)  

These measures can reflect the value of future 
investment opportunities of firms, since the 
difference between the market and book value of 
assets and equity as well as earnings and price of 
each share play a significant role in the future growth 
of firms.   

Market value of assets: This variable is obtained 
from the sum of market value of equity and book 
value of debt.   

Share price: Share price is the last price of each 
share at the end of the fiscal year reflected on the 
exchange bulletin and TSE journals.   
Data collection 

One of the main variables of the research is 
FCF and we need depreciation expense in order to 
calculate it. These expenses are only reported in notes 
to financial statements. Thus, the notes related to the 
period 1996-2000 of the sample firms were used for 
collecting the data related to this variable. Other data 
such as annual operating income, dividend, earnings 
per share, share price, book and market value of 
assets, and book and market value of equity were 
extracted from financial statements, financial 
information journal published by TSE, and 
DenaSahm Software.      
 
Table 2 – Results of analysis of variance 
Source of 
Variance 

Sum of 
Squares 

DOF Mean 
Squares 

F P 

Treatment SSR 
  

MSR/MSE  

Error SSE 
 

  

Total SST 
 

   

 
Results 
Testing the first hypothesis 

H1: There is a significant relationship between free 
cash flow and debt in firms with few investment 
opportunities.  

Investment opportunity set is a variable that 
depends on several measures and these measures 
must be analyzed in order to calculate this variable: 

1. Market to book value of assets ratio 
(MKTBKEQ) 

2. Market to book value of equity ratio 
(MKTBKAS) 

3. Earnings per share to share price ratio 
(EPS/Price) 

First, using descriptive statistics we calculate the 
mean, median, maximum, minimum, first quartile, 
and third quartile of these measures. Then, using 
principal component analysis and correlation matrix, 
these measures are incorporated into one common 
variable (IOS) that serves as a proxy for investment 
opportunities.   
 
Table 3 – Descriptive statistics of the measures of 
IOS 
Variable N Mean Median Min Max Q1 Q3 
MKTBKEQ 86 1.6433 1.4956 0.853 4.7182 1.2814 1.778 
MKTBKAS 86 3.2603 2.6126 1.0838 13.4556 1.9932 3.876 
EPS/Price 86 0.2658 0.2617 0.102 0.638 0.2236 0.3028 

 
The results of applying correlation matrix in Minitab 
11 software are shown in the table below.    
 
Table 4 – Eigenvalues of the correlation matrix 
Eigenvalue 1.6643 1.0004 0.3353 
Proportion 0.555 0.333 0.112 
Cumulative 0.555 0.888 1.000 
Variable PC1 PC2 PC3 
MKTBKEQ 0.707 -0.005 -0.707 
MKTBKAS 0.706 0.059 -0.706 
EPS/Price -0.038 0.998 0.045 
 

In the first part of the table the eigenvalues 
of the correlation matrix are obtained and based on 
principal component analysis, the first component 
with the highest value is taken as the common factor. 
The reason for choosing this component is that it 
accounts for the largest possible variability in the 
data. Based on the data in Table 4, 55% of the 
variance of the population is explained by the first 
component and thus this component is selected as the 
proxy for investment opportunities. In the second part 
of the table, the coefficients of MKTBKEQ, 
MKTBKAS, and EPS/Price (presented in the 
equation as A, B, and C respectively) are calculated. 
Since the first component is selected, the IOS 
equation for each firm can be defined as follows:   
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Using descriptive statistics, the mean, 
median, first and third quartiles, minimum, and 
maximum of IOS values are calculated.  

Table 5 – Descriptive statistics related to IOS of the 
firms 
Variable N Mean Median Tr 

Mean 
SD SE 

Mean 
Min Max Q1 Q2 

IOS 86 0.000 -0.407 -
0.129 

1.290 0.139 -
1.479 

5.978 -
0.787 

0.396 

In this hypothesis, the firms are divided into 
two groups based on the median IOS. Firms with 
investment opportunities lower than median IOS are 
considered low IOS firms and are selected for 
hypothesis testing. The reason for choosing the 
median for grouping firms is that, unlike mean, 
median is not affected by outliers. 43 firms were 
selected for hypothesis testing and the data is 
presented in tables below. Table 6 presents the 
descriptive statistics related to debt and free cash 
flow of the selected firms.  

Table 6 – Descriptive statistics related to DE and 
FCF of low IOS firms    
Variable N Mean Median Min Max Q1 Q3 
Debt 43 1.4698 1.1018 0.2638 9.2036 0.701 1.55 
FCF 43 0.1034 0.091 0.0082 0.3214 0.0496 0.1186 

After selecting the firms with low IOS, the 
relationship between debt and free cash flow in these 
firms was examined using a regression model. The 
results of the regression test for the first hypothesis 
are presented in Table 7. The regression model is as 
follows:  

Table 7 – The results of the regression model for the 
first hypothesis  
Predictor Coefficient SD T P 
Constant 0.08471 0.01694 5.00 0.000 
FCF1 0.017827 0.008213 2.17 0.036 

Notes: S = 0.07787; R2 = 10.3%; Adj. R2 = 8.1% 

Table 8 – Analysis of variance 
Source DF SS MS F D 
Regression 1 0.028567 0.028567 4.71 0.036 
Error 42 0.248595 0.006003 
Total 43 0.277163 

For both hypotheses, the error level is 
considered to be 5% (  significance level), 

that is, 95% confidence interval. Therefore, H1 is 
rejected if P-value is greater than  and accepted if P-

value is less than . Since the P-value is 3.6% (less 

than ), the first hypothesis can be accepted at 

. It can thus be concluded that there is a 

significant relationship between free cash flow and 
debt in firms with few investment opportunities at 

. 

Testing the second hypothesis 
H2: There is a significant relationship between free 
cash flow and debt in large firms.  

First, the firms are divided into small and 
large firms based on their size (total assets) and then 
large firms are selected for hypothesis testing. We 
use median for this classification as well. 43 large 
firms whose size is greater than the median of the 
sample are selected for testing the second hypothesis. 
The descriptive statistics related to this classification 
are presented in the table below.  

Table 9 – The descriptive statistics related to the 
second hypothesis  
Variable N Mean Median Min Max Q1 Q3 
FSize 86 33091 112349 3973 102588

38 
4481
7 

2126
65 

Debt 43 1.1056 0.8265 0.2741 3.4232 0.60
16 

1.40
82 

FCF 43 0.0706 0.0694 -
0.0078 

0.3214 0.02
72 

0.10
5 

After selecting large firms, regression model 
is used for hypothesis testing and the results are 
presented in Table 10. The regression model is as 
follows: 

Table 11 – The results of the regression 
model for the second hypothesis 
X 

Table 12 – Analysis of variance 
Source DF SS MS F D 
Regression 1 0.030034 0.030034 4.099 0.031 
Error 42 0.246617 0.006015 
Total 43 0.276651 

Since the P-value in this hypothesis (3.1%) 
is less than the significance level (5%), the second 
hypothesis is accepted and it can be concluded that 
there is a significant relationship between free cash 
flow and debt in large firms at .    

Discussion and Conclusion 
The purpose of the present research was to 

examine the relationship between free cash flow and 
debt with respect to investment opportunities and 
firm size. Considering the views of Jensen (1986) 
that are supported by many researchers (e.g. Jaggi & 
Gul, 1999; Gul & Kealey, 1999; Gul & Tsui, 1998), 
high levels of free cash flow are expected in firms 
with few investment opportunities. Moreover, debt is 
expected to be high in large firms due to their 
extensive debt capacity. The present research also 
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uses this theory and examines the relationship 
between free cash flow and debt using two 
hypotheses: (1) there is a significant relationship 
between free cash flow and debt in firms with few 
investment opportunities, and (2) there is a 
significant relationship between free cash flow and 
debt in large firms. The research covered the period 
between 1996 and 2000 and the population consisted 
of the firms listed in TSE. Principal component 
analysis, correlation matrix, and regression analysis 
were used for hypothesis testing. The results showed 
that there is a significant relationship between free 
cash flow and debt in low IOS firms at . 

Considering the positive slope of the regression line 
( ), this relationship is positive. It was also 

shown that there is a significant relationship between 
free cash flow and debt in large firms. The slope of 
the regression line is again positive, suggesting the 
positive relationship between these two variables. In 
general, the results of the present research are 
consisted with the findings of Jaggi and Gul (1999) 
and Gul and Kealey (1999) and support the theory of 
Jensen (1986).  

Firm managers are recommended to analyze 
investment opportunities before making decisions 
about distribution of funds as dividend among 
stockholders and to avoid distribution of free cash in 
case there are profitable projects for investment. That 
is because investment in positive net present value 
projects increases the wealth of stockholders.       
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Abstract: In order to gain and sustain a competitive advantage in the global economy, today’s organizations need 
to effectively mobilize their knowledge resources. Knowledge management is the organizational optimization of 
knowledge to achieve enhanced performance through the use of various methods and techniques. The purpose of 
this study was to determine the relationship between organizational structure and knowledge management among 
staff mangers of physical education organization. The method of this research was descriptive-survey and 
correlation. First data gathered by field method via censes of staff managers of physical education organization by 
two questionnaires. The content validity of these questionnaires was confirmed by officers of management faculty of 
university of Tehran and their reliabilities were obtained by Krunbakh Alpha again (KM=0.87 and organizational 
structure=0.82). Finally 38 questionnaires were returned and analyzed (n=38). Results were optioned by SPSS in 
tow levels of descriptive (internal tendency, variability) and inferential (Spearman and Pearson correlation) 
Statistics. The significant relationship was showed between formalization with knowledge creation and transfer(p= 
0.011) (p= 0.006)  and high level of formalization with down levels of creation and transfer of knowledge were 
correlated (r=-0.381)(r=-0.241).The relationships between centralization and creation and transfer of knowledge 
were significant (p=0.012)(p=0.001) and high level of centralization with down levels of creation and transfer of 
knowledge were correlated (r=-0.421)(r=-0.525). There was no significant relationship between complexity and 
knowledge creation (p=0.063) but the relationship between complexity and knowledge transfer was significant (p= 
0.032) that high level of complexity correlated with high level of knowledge transfer (r=-0.229).The relationship 
between creation and transfer of knowledge was significant (p=0.00) which high levels of those were correlated (r= 
0.677). With corrective of organizational structure can provide field for application of knowledge management. 
[Mahmud Gudarzi, Mojtaba Abutorabi, Mohsen Ghofrani. Relationship between organizational structure and 
knowledge management among staff managers of physical education organization. Life Sci J 2012;9(4):2604-
2609] (ISSN:1097-8135). http://www.lifesciencesite.com. 387 
 
Keywords: Knowledge, Knowledge Management, organizational structure, Staff manager. 
 
1. Introduction 

Universalism and competition led to 
knowledge as a valuable source of strategic and the 
ability to apply knowledge for marketing 
opportunities and solve the problem would be its 
main ability [1]. Management knowledge can be used 
as a way to improve performance, productivity and 
competitiveness, improve the efficient acquisition 
and use of information sharing within the 
organization, a tool for improved decision making, a 
way to gain a better method, a way to reduce costs 
and a late performed research and method for the 
innovation [2]. Management knowledge is effective 
in improving quality, increasing efficiency, being up- 
to- date about  information, increasing effectiveness, 
customer satisfaction and improving decision making 
[3]. Wiige (2002) believed management knowledge 
enables any organization improves its usual 
performance to conscious performance with 
creativity. Knowledge management aims to discover 

new perspectives on learning, knowledge creation 
and development of inland and offshore competition 
in the world with a contemporary approach to 
deliberation staffs, [4]. In early 2000 management 
knowledges' motto have been raised creation and 
dissemination and use of knowledge and information 
of high quality in order to achieve the goals and 
information with high quality and individual 
organizational learning. Seely (2003) expressed cycle 
of knowledge management in the form of four parts:  
1. Create, acquire and develop of knowledge, 2. 
Transfer and apply knowledge 3. Share knowledge 4. 
Evaluation and store knowledge [3].  

Implementing knowledge management in 
organizations requires the organizational factors, 
including the structure and culture and technology, 
human resources and political orientation and with 
specific characteristics and coherence and necessary 
coordination. Knowledge creation and knowledge 
transfer have been considered two main activities in 
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knowledge management. Creation and knowledge 
transfer requires a specific structure in 
Organization. Organizational structure reflects the 
style and method of individuals and businesses that 
are arranged in an organization to provide the 
organizational affairs. Structure is an incentive or 
barrier of knowledge management. The high 
recognition in the process, centeraling on decision 
making, complex relationships are the barriers of 
generatating the knowledge and new ideas. While the 
distribution of power and sharing in activities 
increase knowledge creation and facilitates 
knowledge transfer in the organization [3].  

Asgari (2005) studied the structure and 
culture, and technology with knowledge management 
strategy of Labor Ministry and Social Affairs, and 
concluded although it is a bureaucratic Ministry, 
reduction of formality and centralization on the 
organization and increase flexibility and freedom in 
procedures and decision-making, it can increase and 
facilitate the creation and transfer of knowledge. 
Reduction of rules and written procedures of the 
organization, increasing of non-official relationships 
and interactions, empowerment of employees about 
their work, reducing the emphasis on the observance 
of approved guidelines and procedures, facilitating 
regular meetings to exchange information between 
managers and employees, increasing access to 
information and documents needed for staff can 
facilitate the creation and transfer of knowledge [3]. 
Physical education and sport has been considered as 
the crucial factor of the health and vitality. It has a 
positive impact on national productivity and 
prosperity of the country. Investment on products and 
sport services, on the one hand provides employment 
and on the other hand, adds to national impure 
products [5]. With increasing the government 
emphasis on developing the knowledgeble society 
and priority to knowledge-based economies in the 
fifth development plan and the positive effects of this 
research on improving knowledge management and 
improving its background, particularly in the areas of 
sports organization, we intend to study and test 
relationship between organizational structure 
(formalization, centralization and complexity) and 
knowledge management (knowledge creation and 
knowledge transfer).  
 
2. Material and Methods  

This research is a descriptive method-
correlation. In terms of classified research, this 
research also takes place in the category of applied 
research [6]. The study population consisted of 42 
physical education managers organization (physical 
education coaches and all the managers of the 
organization in the years 2007-2008, which included 

all management positions as directors of the 
organization were taking the organization had 
approved the new organization [6]. Data were 
collected by demographic, Robbins Stephen 
organizational structure and Asgari knowledge 
management questionnaires. Demographic 
questionnaire included questions about demographic 
and occupational characteristics of individuals such 
as sex, age, experience, education and employment 
status. Organizational structure questionnaire, 
included 24 questions with combination of three 
separate questionnaires of Stephen. Robbins in 
centeral, formality and complexity that was set in a 
scale of 5, each option "A" 1 point for each question 
and option "C" is awarded 5 points for each question. 
Questions 1 to 7 of "A" questionnaire measures the 
complexity of the physical structure and 8 to 14 
questions related to the formalization of 
organizational structure and organization of physical 
education and finally, questions 14 and 24 which 
measure the amount of centeral on organizational 
structure of physical education organization. 

Knowledge management questionnaire [3], 
which included 21 questions, was formed of two 
components of creation and transfer of knowledge. 
Cronbach's alpha was used to determine the 
reliability of the questionnaires. Knowledge 
management and organizational structure 
questionnaires were calculated 0.82 and 0.87 in 
order. 94 percent of questionnaires were collected by 
coordination of national center for research 
management and sports development. Data were 
analyzed Pearson correlation. All statistical 
operations were performed using SPSS software and 
EXCEL 
 ٔ◌ 
3. Results  
 
Table 1. Type of education, mean and standard 
deviation of age and experience of managers 
N Female Male 

 12 26 

Experience (SD ±M) 11.5 ± 5.45 22.07 ± 5.30 

Age (SD ±M) 33.5 ±3 47.69± 5.49 

Educaion 
degree 

BA 9 14 

 MA and 
higher 

3 12 

 
38 (12 female, 26 male) directors of physical 

education organization participated in this study, 
which demographic variables are shown in Table 1. 
Results showed that females were with a mean age of 
33.5 ±3 years and experience of 11.5 ± 5.451 years 
and males were with a mean age of 47.69 ± 5.49 
years and experience of 22.07 ± 5.30 years. Also, the 
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results showed that 75 percent of females had BA 
degree and 25 percent had MA and higher degree, 
while 8.53 percent of males had BA degree and 2.46 
percent had MA and higher degree. 
 
Table 2. Relatioship between formalization, centeral 
and complexity of organization knowledge creation 
and knowledge transfer 
Predictable 
index 

 Correlation 
coefficient 

P 

formalization knowledge 
creation 

-0.241 0.11 

 knowledge 
transfer 

-0.381 0.006 

centeral knowledge 
creation 

-0.421 0..12 

 knowledge 
transfer 

0.525 0.001 

complexity knowledge 
creation 

-0.119 0.063 

 knowledge 
transfer 

-0.229 0.032 

knowledge 
creation 

knowledge 
transfer 

0.677 0.000 

 
There is a significant inverse correlation 

between formalization and knowledge creation (p = 
0.11, r=-0.241), that is, high level of formalization is 
correlated with low levels of knowledge creation and 
vice versa.  

The correlation of -0.381 indicates a 
significant inverse between formalization and transfer 
of knowledge (p=0.006). It means that the high level 
of formalization is correlated with low levels of 
knowledge transfer and vice versa. There is a 
significant relationship between centeraling on 
creating and transferring knowledge in physical 
education organization. So the correlation value (p= 
0.012 and r=-0.421) indicates an inverse relationship 
between concentration and knowledge creation and 
correlation value (p=0.001 and r=0.525) indicates an 
inverse relationship between concentration and 
transfer of knowledge. That means high level of 
concentration is correlated with low levels of 
knowledge creation and transfer, and vice versa. 
There was not significan relationship between 
complexity and knowledge creation of physical 
education staff managers (p= 0.063, r= -0.119). There 
was an inverse relationship between complexity and 
knowledge creation of physical education staff 
managers (p=0.032, and -r=0.229). That means high 
level of complexity is correlated with low levels of 
knowledge transfer and vice versa. As Table 2 shows, 
there was a positive and significant relationship 
between creation and knowledge transfer of physical 
education staff managers (p=0.000 and r=0.677). 
 
 

4. Discussions  
Descriptive results showed 68.4 percent of 

the total sample was males and 31.6 percent was 
women in physical education organization. 
According to the results, In order to achieve a more 
balanced position in this regard, physical education 
organization should consider necessary arrangements 
to the growth and promotion of exercise among 
women in society. 

It was also found that the mean and standard 
deviation of age among staff managers was 40.59 ± 
2.4 years old. Managers of organizations should be 
experienced enough and it appears in physical 
education organization status is relatively favorable. 
But in order to increase new information and 
attention to knowledge management and 
environmental changes, they can use younger 
consultants in this field. According to the data, job 
experiences among men were more than men.  The 
result of education status showed 23 individuals (64.4 
percent) had BA degree and 15 (35.6 percent) had 
MA and higher degree. According to the results, 
managers' education in educational status was 
relatively favorable. Results showed that 29 percent 
of managers graduated in physical education, 34.2 
percent graduated in management and 36.8 percent 
graduated in other fields. The status of education 
among managers was not desirable, so the highest 
frequency was related to other fields, which shows 
there was not good balance between work and field 
of education. 

There was an inverse and significant 
relatioship between formalization and knowledge 
transfer in physical education mmanagers. It can be 
said by increasing instructions, circulars, laws and 
regulations in physical education organization, 
elements of knowledge management were placed in 
the lower level and reduce instructions, circulars, 
laws and regulations in the organization to create 
knowledge creation and knowledge transfer (until 
organization is not out of its goal and its mission 
would not be ruined) and provided the background 
for the successful implementation of management 
knowlege. Some research have also confirmed these 
findings. Davoodi (2001) and Nazari (2005) 
concluded there is a significant relationship between 
formalization and cooperative management, speed 
decision making and creativity [7, 8]. Omidi (2006) 
and Khalifa (2007) found that there is an inverse 
significant correlation between formalization and 
physical education organization managers' creativity 
[9, 10]. Lipotz and colleagues (2000) found public 
organizations are hierarchical and bureaucratic 
organizations typically make difficult knowledge 
sharing [6].  
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They say that most people have no desire to 
share this knowledge with others. They hold 
knowledge in their hearts to gain the power that it can 
raise to their rank [11]. Hunter (2002) concluded that 
less organizational hierarchy and more vertical and 
horizontal communication between the staffs of an 
organziation, provide more adequate space for 
planning of an entrepreneurship [12]. This orientation 
can be due to the implementation of knowledge 
management. Specific structure and later formal 
structure of guidelines, circulars, rules and 
regulations become less (until organization is not out 
of its goal and its mission would not be ruined) and 
managers can easily Ssare information together from 
cumbersome rules in an informal atmosphere, and 
provide context for the successful implementation of 
knowledge management. There was an inverse 
relationship between concentration and knowledge 
creation, it means that high level of concentration is 
correlated with low levels of knowledge creation and 
vice versa. It can be said with the increasing adoption 
of decisions on a particular point in the physical 
education organization, knowledge management 
components are placed in a low-level and to create 
staff managers knowledge and knowledge transfer 
between organizations can reduce the focus on single 
decision making (until organization is not out of its 
goal and its mission would not be ruined) and 
provided the background for the successful 
implementation of knowledge management. Davoodi 
(2001), Nazari (2005), Omidi (2006) and Khalifa 
(2007) concluded there is a significant relationship 
between lack of centerlization and cooperative 
management, speed decision making and information 
Information flow, entrepreneurship, creativity and 
productivity of staff managers [7, 8]. Bozbura (2007) 
has diagnized suitable decentralized structure in 
creating an environment where employees can create 
a spontaneous process of knowledge [13]. Group 
decision-making is the participants elements of 
organizational knowledge and knowledge compatible 
activities which Kamimaeda and colleagues (2007) 
have referred to it [15].  

This orientation can be due to the 
implementation of knowledge management requires a 
specific structure. Structure and centeralization in 
which decisions have not been prevented as possible 
as at a certain point (until organization is not out of 
its goal and its mission would not be ruined) and 
managers in a full of confidence atmosphere, shared 
with knowledge and information and with 
participation in decision-making provide the 
background for the successful implementation of 
knowledge management. However, this partnership 
would guarantee the further organizational goals and 
strategic management of knowledge. 

 There was no significant relationship 
between complexity and organization of physical 
education staff managers, it can be said that separate 
organizational units, organizational segmentation, 
increasing the number of management levels and 
staff managers of geographical knowledge do not 
create any relationship with knowledge creation of 
staff managers. 

This finding is parallel with Khalifa (2007), 
who could not find a significant relationship between 
complexity and entrepreneurship, could be due to use 
of equal tools to measure complexity, and sample of 
two studies [10]. The finding was inconsistance with 
the results of complexity of organizational 
knowledge management. This inconsistancey would 
be due to low volume of samples compared to other 
studies. Hemmati Nejad (1996) found the average 
point of organizational complexity structure in 
physical education organization is in middle level, 
this can be one of the reasons for the lack of effect of 
these variables on the staff managers' knowledge 
creation of that organization [16].  

There was an inverse and meaningful 
relationship between complexity and knowledge 
transfer of staff managers in physical education 
organization. It can be said that separate 
organizational units, organizational segmentation, 
increasing the number of management levels and 
staff managers of geographical knowledge keep 
knowledge transfer in low level and for the 
successful implementation of knowledge 
management can decrease separate organizational 
units, organizational segmentation, the number of 
management levels and geographic distribution.   

Khalifa (2007) and Salavati (1999) 
concluded that there is negative and strong 
relationship between organizational complexity, 
creativity and entrepreneurship, [10, 17]. Hunter 
(2002) showed organizations with low complicated 
have more cooperation between organizational units 
and significantly increased the percentage of 
corporate entrepreneurship [12]. Ruikar and 
colleagues (2005) expressed that the horizontal 
organizations are more suitable for knowledge and 
information ages, and have more flexibility in 
environments with rapidly changing and competitive 
business [19]. This orientation can be due to the 
particular structure of knowledge management 
implementation demands. Structure and complexity 
in which there are separate organizational units, 
segmentation organization, increasing the number of 
management levels and geographic distribution 
should be prevented as possible as (until organization 
is not out of its goal and its mission would not be 
ruined) and managers share the knowledge in 
environment by facilitating relationships (low 
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complexity) and close communication and provide 
background for the implementation process of 
knowledge management (creation and transfer and 
sharing) and to successful implementation of this 
concept.  
There was a positive and significant relationship 
between creation and knowledge transfer of staff 
managers in physical education organization, so that 
the two were correlated with each other in high level. 
So with the help of each component, can provide the 
successful implementation field for the other 
components of knowledge management. In other 
words, according to the correlation of knowledge 
management process to each other, It can be 
considered as a system (knowledge management 
process) that componants levels interconnected to 
each other. 
Adli (2007) by providing a model of creating and 
sharing knowledge in organizations stated that the 
organization ability for knowledge creation and 
sharing of knowledge includes the ability to gain 
information and knowledge, foundation of 
knowledge, absorptive capacity, learning, learning 
relaxation, care, cooperation, networking, coalition, 
combination, innovation, design and problem solving 
(the process of knowledge management) [1].  
Giesler (2007) identified four stages of knowledge 
management typology: transmission, absorption and 
deployment (knowledge management) and three 
types of knowledge transfer i.e. manufacturers, 
transferres and users [19]. Heirnrichs and Lim 
(2005), Xiogiannis and colleagues (2004) offered the 
production knowledge, including: implementation of 
knowledge production, visible and showing them, 
treatment and follow up the encoded contents to the 
audience found it out of the state code, transle and 
understand [20, 21]. This step (knowledge 
production) is a model similar to the Holsapple and 
John (2005), and Kankahalli (2004) presented in 
which knowledge is translated into a form that can be 
transfered to others. Knowledge transfer is a partial 
step which users translate knowledge, share and 
distribute [22, 23]. This orientation can be consistent 
with the stated problem Ehsan and Rowland (2004) 
have stated this case involves the implementation of 
knowledge management in organizations, that the 
organizational factors (structure, culture, technology, 
human resources, political orientation, etc.) own the 
specific characteristics and coherence and 
coordination [3]. These factors and organizational 
components have been expressed necessary and 
interdependent in most of the time that can be looked 
at it as a whole in the organization 
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Abstract:Present research studies the effect of 8 weeks corrective exercise program on student's scoliosis changes in 
primary school. 330 students screened randomly using New York test. Among them, 48 students had scoliosis 
deformity with different intensities. Then, Adams test delineated that among them 41 students were type II scoliosis 
(functional). Among students with functional scoliosis, 20 and 23 students selected to control and experiment groups 
respectively, and experiment group participated in a corrective exercise program for 8 weeks, 3 sessions per week. 
Results from post-test analyzed by using T-student test at 95% confidence level. Results showed that there are 
significant relationship between scoliosis intensity of experiment and control groups, and rate of scoliosis outbreak 
and students age (P≤ 0/05). 
 [Farhad Kouhi Achachlouei, Mehdi Abbaszadegan,  Sakene Aminnjad, Mohammad Nasiri.  Studying the effect of 
8 weeks corrective exercise program on student's scoliosis changes. Life Sci J 2012;9(4):2610-2612] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 388 
 
Key words: scoliosis, students, corrective exercise program.  
 
1. Introduction 

Children and adolescents expose to postural 
deformity of spine due to being in sensitive position of 
growth and having special properties of body. Spine is 
an important part of body and form central axis of 
body which includes numbers of bone called vertebra 
that connect together by number of cartilage-fibrosis 
tissue called disk. Spine forms from four arcs. These 
arcs decrease vertical pressure from force of body 
weight, this force is tenfold more than status without 
arcs (1, 13). When study spine from backward view, 
spines should be in one direction and without minor 
slip to sides. Any case of vertebra dislocation from its 
natural position to sides titled deformity, and this 
deformity called scoliosis in today sciences, it has 
different types and is made for a variety of reasons. 
Type I is diversion that is created due to structural 
changes in spine and type II is diversion that created 
due to weakness of conservator muscles, these arcs 
form because of mistake position in sitting, standing, 
sleeping and carrying things. According to studies, 
type II scoliosis showed more corrigibility to 
corrective exercise program, so that it is called 
functional or moving scoliosis (1, 4, 5, and 8). 
Scoliosis usually appears before 14 age and two third 
of it is postural scoliosis and its outbreak rate in 
adolescence age is more in girls than boys (1, 13). 
Ellapen et al (2011) identified 70/44% and 73/94% 
incidence of scoliosis among the male and female 
students respectively (P<0/05) in the frontal plane (7). 
Zhang Shou et al (2003) showed that 17 students were 
definitely diagnosed to have scoliosis, with a 
prevalence of 20% in males and 21% in females. They 

concluded that the investigation of scoliosis among 
school-age population is of great importance for early 
diagnosis and effective prevention and treatment of 
scoliosis (15). Ghanbarzade (2002) and Yazdanifar 
(1995) reported the outbreak rate of scoliosis in 
students 12/1% and 16% respectively. In all studies, 
based to kind and intensity of scoliosis deformity, 
different methods have been recommended for 
correction and treatment of scoliosis and the most 
specialists recommend surgical operation for 
correction and treatment of structural scoliosis with 
high intensity. But using appropriate corrective 
exercise and comprehensive and lasting program can 
treat type II scoliosis by strengthening the weak 
muscles and stretching shortened muscles and cause 
increased muscular endurance and improvement of 
spine mobility (3, 6 and 14). Since in every design, 
planning and organizing is based on scientific studies 
and using true planning can gait important steps in 
diagnose, prevent and correction of skeletal deformity 
and impart the society of having health and dynamic 
generation (11). Here of the present study want to 
investigate initially the outbreak rate of scoliosis 
deformity in students and then using a corrective 
exercise program, it investigates the effect of this 
program on decreasing scoliosis deformity intensity.  
2. Material and Methods  

Using Newyork test, 330 boy students in 8-11 
years at primary school, were screened. 48 students 
have scoliosis deformity with different intensity. Then 
using Adams test, students with type II scoliosis 
(functional) determined, number of them were 41 
students. Among functional students, 18 students with 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  2611 

average age of 10/14±1/04 years, average scoliosis 
intensity of 9/23±1/4 in Newyork test scale for control 
group, and 23 students with average age of 9/63±1/21 
and average scoliosis intensity of 9/07±1/61 for 
experiment group were selected. Then a period of 
corrective exercise program performed on 
experimental group for 8 weeks, 3 sessions per week, 
and 30 minutes per session. 

For evaluating and gaining research data used 
tools such as chess plane and Newyork test. Subjects 
stood backward in front of chess plane, so plumb line 
passed on spine and leg middle and divided body into 
equal parts. Subjects were asked to stand in front of 
chess plane without minor muscle contraction. 
Subjects were evaluated from back at 6 m distance (1, 
13). 

Because of doing pilot study and work 
background of researcher with measuring tools and 
also evaluating a deformity alone, screening performed 
in short time. For gaining statistical data to concluding, 
observed positions in the screen phase by Newyork test 
called as good (5 score), moderate (3 score) and weak 
(1 score) positions. Then every one of above positions  
graded as good from 10-12, moderate from 7-9 and 
weak from 4-6 (3). 

In pretest phase for evaluating flexibility of 
spine muscle, subjects stood normally and distance 
between middle finger to land was measured by tape 
line in convexity side. Then same distance was 
measured in lateral flexion position in convexity side. 
Then data from measurements minus from each other 
and result considered as flexibility of spine muscle in 
concavity side shortened muscle (2). In post-test and in 
end of corrective exercise program, subjects of two 
groups were evaluated as former method and gained 
data analyzed by x² and T-student test (P≤0/05). 
3. Results  
1- From 330 screened students using Newyork test 
with average age of 09/71, 48 (14/5%) had scoliosis 
with different intensities. Distribution rate of all 
subjects have presented at age and outbreak rate of 
scoliosis in table  
2- Rate of scoliosis intensity in different ages 
estimated by using Newyork test 4/06% in 8 years, 
4/31% in 9 years, 4/53% in 10 years and 5/03% in 11 
years (graph 1). 
3- Scoliosis intensity compared between ages of 8-9 
and 10-11 using independent T-student test (P≤0/05), 
so that there was no significant difference between 
scoliosis intensity between age of 8-9 and 10-11 
(hypothesis 1)(table 2). 
4- Using independent T-student test (P≤0/05), 
corrective exercise program had significant effect on 
scoliosis treatment (hypothesis 2) (table 2). 
5- Evaluating flexibility of subject's spine muscles in 
pre and post test using dependent T-test and 

comparison of results from two tests efficacy of 
corrective exercise program for scoliosis treatment 
confirmed (hypothesis 3)(table 2). 
 
Table 1. Distribution rate of the subjects at age and 
scoliosis outbreak 

Total 11 10 9 8 Age 

330 80 109 89 52 
Distribution rate of 

the subjects 

100 24/2 33/03 26/9 15/7 
Subjects 

distribution 
percentage 

48 12 18 10 
8 
 

Outbreak rate of 
scoliosis 

14/5 3/6 5/4 3/03 2/4 
Outbreak 

percentage of 
scoliosis 

 
Table 2. Hypothesis results 

Sig. 
P<0/05 

tcri 

χ2
cri 

tobs 

χ2
obs 

d.f N 
Hypothesis 
results 

* 2/02 2/43 46 48 Hypo 1 
* 2/09 5/16 19 20 Hypo 2 
* 2/09 7/23 1 20 Hypo 3 

4.06%4.31%4.53%5.03%

0.00%

2.00%

4.00%

6.00%

8 
Years

9 
Years

10 
Years

11 
Years

scoliosis

 
Graph 1- rate of scoliosis intensity in subjects. 
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Graph 2- flexibility in experimental and control groups 
spine in two phases. 

 
4. Discussion and Conclusion 
        The present study investigated not only the effect 
of a corrective exercise program on scoliosis in 8-11 
years primary school students, but also rate and 
intensity of scoliosis outbreak. For evaluating postural 
and scoliosis intensity in subjects, Newyork test and 
chess plane were used. Results from statistical analysis 
of this research studied and compared with other 
studies. Because in majority of studies related to 
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scoliosis have been used Newyork test and chess plane, 
and comprehensive view to special properties of every 
one of these studies show that although these tools are 
not an exact scale, but provided true use and enough 
experience of the tester, they can have relatively high 
reliability. However, for assuring of validity and 
reliability of used tools, after selecting sample for 
experiment group, researcher selected randomly 7 
students among experiment group and after receiving 
testimonial from parents 3 of 7 students went to 
radiography and confirming by specialist physician; 
the result showed that there was scoliosis in 3 students 
with different grades. But in post test, subjects did not 
tend to radiography again. 

Roberts et al (1988) performed a 10 weak 
training program on 120 patients with pain in back 
because of spine postural deformity such as 
scoliosis.After 10 weeks; they observed significant 
difference in physical abilities, mobility and efficacy 
(6). Daneshmandi et al (2003) performed a corrective 
exercise program for 8 week, 3 session/week on 20 
students with scoliosis deformity, and observed that 
present corrective exercise had significant effect on 
scoliosis changes. Flexibility of spine muscles also had 
increased after training program. Rahnema et al (2009) 
studied the effect of 8 week regular corrective exercise 
on spine status (kyphosis, scoliosis and lumbar 
lordosis) of girls students, results show that rate of 
kyphosis and scoliosis in girls decreased significantly 
after training program, that is consonant to result of 
present study (12). Nisainen et al (1989) performed 
study on scoliosis and asymmetry trunk measurement 
in students. They screened 1060 students with average 
age of 8-10 years using chess plane and Network test, 
outbreak rate of scoliosis was 4/1%, this is consonant 
to present study results. Roberts (1993) performed 
study titled trunk symmetry, postural, growth and 
scoliosis danger on 896 students in age of 10/8-13/8 
without scoliosis before. He evaluated them year by 
year and observed that during first 3 years, 24 boys and 
41 girls had scoliosis deformity. In this study he 
studied outbreak rate and increased risk existing 
scoliosis with increasing age in two genders (9). 
Lasjuri et al (2005) in study titled study and 
recognition of 11-13 boy students deformity and its 
relationship with age, weight and height; reported 
outbreak rate of scoliosis 7/5% (10). Vaseghi (2005) 
reported outbreak rate of scoliosis 15/23% in his study 
that showed corrective exercise had significant effect 
on corrective exercise, and regarding to increased 
scoliosis outbreak and training effectiveness, it agree 
with the results of this study (14). It is probably that 
differences in scoliosis outbreak rate in existing studies 
related to variety in number of statistical population. 

Regarding to already study results and also 
result of the present study can conclude that using 

stretching and strength exercises effect on scoliosis 
deformity treatment. On the other hand, regarding to 
outbreak rate of scoliosis and effectiveness of this 
deformity on other physical factors of person with 
scoliosis, serious attention to this problem and the 
effect of corrective exercise in preventing and treating 
this deformity especially among students is distinctive. 
Also special attention to problem by physical 
education teachers who dealing with students physical 
status can play an important role in identifying and 
correcting of deformity by coordination with students 
parents. 
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Abstract: The purpose of the present research was to examine the effect of coach stability on the performance of the 
football teams in Iran Pro League (IPL).The population of the research consisted of 18 football teams in the 2009-
2010 season of IPL and the required data was collected from archival documents of the league department of Iran’s 
Football Federation. The difference in the performance of teams with and without coach stability was analyzed using 
Mann-Whitney U test. Performance was examined with respect to eight measures: points, rank, wins, draws, losses, 
goals for, goals against, goal difference, and coach stability (i.e. whether or not the coach has been fired during the 
studied season). From the 18 studied teams, 33.33% had coach stability, while 66.67% of the teams had changed 
their coaches at least once during the season. The mean coaching life in the studied season is 16.1 weeks. Coach 
stability has been effective for the performance of teams in terms of points (z=-2.29, p=0.022), rank (z=-2.34, 
p=0.019), wins (z=-2.13, p= 0.033), draws (z=-54.2, p=0.011), and goal difference (z=-1.96, p=0.049). The findings 
of the research show that instability and coach turnover is a common issue in IPL. Although managers change the 
coach in order to get better results, the results of the research suggest the ineffectiveness of this strategy.   
[Farideh Hadavi, Mohhammad Soltani, Lila Sabbaghian Rad Khalil Alavi. The Effect of Coach Stability on the 
Performance of Football Teams in Iran Pro League. Life Sci J 2012;9(4):2613-2616] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 389 
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1. Introduction 
         Organizations change their management in order 
to improve performance. The effect of these changes 
on performance is an important issue in the area of 
sports and has remained a question in organizational 
sociology and sport management after three decades of 
experimental research (1, 2, & 3).The coach is an 
essential element in the management of football teams, 
for they make certain administrative and strategic 
decisions that affect team performance (4, 5, 6, 7, 8). 
Coaches train players, motivate them, select them for 
different matches, and make decisions regarding tactics 
and strategies (9 & 10). If the coach fails to meet the 
expectations, they may be fired or transferred. 
Nonetheless, firing or transferring coaches is a 
common phenomenon in professional football that 
occurs due to various reasons. Sometimes coaches 
themselves are willing to leave the team and 
sometimes managers consider firing coaches based on 
discretion or following poor results so as to prevent 
undesirable results and achieve success. In some cases, 
team managers change the coach as a response to the 
harsh criticism of fans and the media. Most researchers 
believe that poor performance of teams is the main 
reason for firing the coach and managers hope to 
improve team performance through this strategy. 
However, the effect of coach turnover on the future 

performance of teams is not clear (1, 2, 11, 12, 13, 14, 
& 15). 

Some studies have shown that changing the coach 
improves team performance. Fabianic (1994) and 
McTeer et al. (1995) found improvement in the 
performance of teams as a result of coach turnover. 
Using the data from 5 seasons of Italian “Serie A” 
(2003-2008), De Paola et al. (2008) examined coach 
turnover during these seasons and reported that, on 
average, 41% of the teams changed their coach at least 
once during a given season. 23% of matches were 
played under the management ofa new coach, and 
coach changes were more frequent among low-
performing teams (65% of the 10 lowest ranking 
teams) and rare among high-performing teams (16% of 
the highest ranking teams).On average, the teams 
managed by new coaches earned more points. 
Furthermore, on average, the number of goals scored 
per game increased and the number of goals conceded 
decreased, suggesting improved goal difference. This 
shows that new coaches were able to improve both 
offensive and defensive skills. In sum, this study 
showed that the effect of coach change on team 
performance is positive and statistically significant. 
However, the magnitude of the effect was small, where 
playing with a new coach yielded a team 2-3 points 
more every 10 matches (5).Van Vugt et al. (2008) 
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studied the effect of stability on the performance of 
professional football teams in the English Premier 
League (1998-2007) and in the Italian Serie A (2001-
2002). They reported that of the 18 teams featured 
across 9 seasons of Premier League, there were 131 
instances of manager stability (73%) and 49 instances 
of change (27%).Compared with those teams that 
experienced managerial stability, teams that 
experienced change were ranked lower at the end of 
the season (17). The results of Balduck et al. (2008) 
suggested the effect of new coaches on team quality in 
Belgian male soccer teams during a period of 7 seasons 
(1998-2005). They showed that a new coach will be 
able to improve the ranking of the team if the 
improved team quality under the new coach renders a 
positive team quality (18).  

In contrast, some researchers have reported 
decline in the performance of teams as a result of 
coach turnover. Using the data from 26 teams in the 
National Football League (NFL), Brown (2006) 
concluded that coach changes leads to slightly more 
than one loss in that season. Thus, this strategy is 
somehow a scapegoating process by the management 
to placate fans and the media. Salomo and Teichmann 
(2000), Audas et al. (2002), and Audas et al. (2006) 
have also reported the negative effect of coach changes 
on performance (5). Ghahfarokhi and Farahani(2010) 
studied coach turnover in seven seasons of IPL (2001-
2008) and reported that the mean coaching life is about 
22 weeks. 73% of teams with coach turnover fired the 
new coach at the end of the same season. It was thus 
shown that choice, transfer, or dismissalof coaches has 
no scientific basis and is mostly a short-term response 
to the critical conditions of the team. The teams with 
coach changes had no improvement in performance 
(19). It must be noted that researchers such as Koning 
(2000&2002), Bruinshoofd and Ter Weel (2003), and 
Maximiano (2006) studied the effect of coach turnover 
on the performance of German, Belgian, and Italian 
football teams and reported no significant 
improvement in performance following coach turnover 
(16). There are many instances of coach turnover in 
Iran Pro League (IPL) that are mostly based on hasty, 
unscientific decisions, and there are different views 
regarding the effect of these actions on the future of 
teams (20). The financial structure of most teams in 
IPL is public and the managers make excessive use of 
public funds and budgets in employing or transferring 
players and coaches. Many scholars believe that coach 
turnover wastes financial resources, deteriorates 
performance, and reduces the quality of games (21& 
22).The fired coaches are, by contract, entitled to their 
wage for the remainder of the contract, while the team 
has to pay an extortionate cost for the new coach (19& 
24). These actions not only impose heavy costs on 
teams, but also mar the prestige of Iran’s sport. 

Therefore, the present research tries to examine the 
effect of coach stability (as opposed to coach turnover) 
on the performance of the teams in Iran Pro League 
 
2. Material and Methods  

The present research is descriptive-
comparative and the required data is collected from the 
valid archival documents of the league committee of 
Iran’s Football Federation(26).The research period is 
the 2009-2010 season of IPL and the population 
consists of 18 football teams that participated in that 
season. Descriptive statistics (mean, minimum, 
maximum, standard deviation, percentage, tables, and 
graphs) were used to organize the raw data and 
describe the obtained values. Moreover, Mann-
Whitney U test was applied to examine the difference 
between the performances of teams with and without 
coach stability. The main variables of the research are 
coach stability and performance. According to some 
researchers, sudden coach dismissal within a season 
leads to the highest variance of performance during the 
process of replacement. The present research also 
examines coach stability within a season. Thus, the 
performance of stable teams (with no coach turnover in 
a season) is compared to that of unstable teams (with 
coach turnover in a season). Team performance is 
examined with respect to eight measures: points, rank, 
wins, draws, losses, goals for, goals against, and goal 
difference (goals scored minus goals conceded). In 
IPL, each win, draw, and loss has 3, 1, and 0 points 
respectively and the ranking of a team is determined by 
the sum of the earned points. 
3. Results  
      In Table 1, coach stability in IPL during the season 
2009-2010 is presented and Figure 1 is a pie chart 
representation of the table. 33.33 percent of the 18 
teams have coach stability and 66.67 percent of teams 
have changed their coach at least once during the 
season. It must be noted that the earliest instance of 
coach turnover happened in the fifth week of the 
season and the latest instance occurred in the 32nd 
season (two weeks before the end of the season). 71% 
of all the games in the season were played under the 
management of new (replaced) coaches. Among the 12 
teams that changed their coach during the season, 
about 33 percent of the teams are in the upper half and 
about 67 percent of the teams are in the lower half of 
the table. The mean coaching life in the studied season 
is 16.1 weeks.   

In Table 2, the performance of the teams in the 
studied season is presented in terms of eight indices. 
Considering the classification of normal frequency 
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distribution1and based on the earned points, it can be 
concluded that one team has great performance 
(Sepahan Isfahan), one team has good performance 
(Zob AhanIsfahan), fourteen teams have average 
performance (ranks 3 to 16), and two teams have poor 
performance (ranks 17 and 18). The maximum, 
minimum, and mean points earned in the league are 67, 
30, and 45.16 respectively with a standard deviation of 
10.01. In other words, the league champion earned 
65.68 percent of maximum points and the lowest 
ranking team earned 29.41 percent of maximum points. 
A comparison of the percentage of points earned by 
teams with and without coach stability showed that 
those teams with coach stability earned 65.82 percent 
of the maximum points for home matches and 39.5 
percent of the maximum points for away matches. 
However, those teams without coach stability earned 
43.35 percent of the maximum points for home 
matches and 22.35 percent of the maximum points for 
away matches.  

Table 4 shows the results of Mann-Whitney U test 
that compares the performance of teams with and 
without coach stability with based on the measures of 
performance. It is revealed that there is a significant 
difference in the performance of teams with and 
without coach stability in terms of earned points (z=-
2.29, p=0.022), rank (z=-2.34, p=0.019), wins (z=-
2.13, p= 0.033), draws (z=-54.2, p=0.011). This shows 
that the wins, goal difference, and points of teams with 
coach stability are higher, while the draws and rank of 
teams without coach stability are higher. It can be 
concluded that coach stability leads to better 
performance of the teams in IPL.  
4. Discussions  
The results suggest the long time span of coach 
instability during a season, starting from the beginning 
weeks of the league and continuing until the last 
weeks. The instability in IPL is considerably higher as 
compared to studies carried out in other countries. In 
the research of Van Vugt et al. (2008), from 180 teams 
in 9 seasons of Premier League, 73 percent of the 
teams had coach stability and 27 percent had coach 
turnover. In De Paola et al. (2008), 41 percent of the 
teams had changed their coach in one season. 
However, in the present research 33.33 percent of the 
teams have coach stability and 66.67 percent of teams 
have changed their coach at least once within the 
season. On the other hand, in De Paola et al. (2008) 23 
percent of games are played under the management of 
new coaches, while in the present research 71 percent 

                                                
1 (M ± 1.8 SD and higher = Great); (M± 1.2 SD to M 

– 1.8 SD = Good); (M ± 1.2 SD = Average); (M + 1.8 

SD to M – 1.8 SD = Poor); (M – 1.8 SD and lower = 

Very poor) 

of the league games are played under the management 
of new coaches. Comparing the results with the means 
of previous seasons suggest the growing instability 
(coach turnover) of the teams in IPL, where the mean 
coaching life is 22 weeks in seven seasons and 16.1 
weeks during the season studied in this research. This 
shows the increasing trend of coach turnover in Iranian 
football teams and it is imperative to take measures in 
preventing this negative approach.  

The results of the present research showed that 
teams with coach stability had great or good 
performance during the season, while instability and 
coach turnover has been followed by average or poor 
performance. This finding is consistent with the results 
of De Paola et al. (2008) and Salomo and Teichmann 
(2000).  

Teams with coach instability significantly 
outperformed teams without coach stability. This is 
consistent with the results of Brown (2006), Salomo 
and Teichmann (2000), and Van Vugt et al. (2008). 
However, this finding is not consistent with the results 
ofVan Dalen (1994), Balduck et al. (2008),Fabianic 
(1994), McTeer et al. (1995), and De Paola et al. 
(2008). The consistency or inconsistency of the results 
of these studies and the present research may signify 
the different effects of coach turnover on the 
performance of football teams. In other words, the 
effect of coach turnover on performance is moderated 
by such variables as time of transfer, quality of the 
teams in the remainder of the season, and the number 
of home/away games played under the management of 
the new coach. Therefore, it is recommended that 
future studies take these moderators into account.  

In sum, change and instability are common 
elements of IPL teams. Considering the positive effect 
of coach stability on certain measures of team 
performance, it can be argued that coaches are mostly 
fired for purposes other than getting better results, such 
as responding the criticism of fans and media or 
scapegoating in order to secure the position of the 
management. Moreover, instances where coaches are 
changed to prevent poor results have not been 
successful. In other words, choice, transfer, or turnover 
of coaches has no scientific basis and serves as a short-
term response to the critical conditions of a team. 
Ghahfarokhi and Farahani (2010) also came to a 
similar conclusion regarding coach turnover in IPL. 
Therefore, it would be better if managers and 
administrators created a stable environment for 
coaches and made proper planning for employment or 
transfer of coaches. This strategy not only improves 
the performance of teams, but is also effective in 
preventing additional costs and thus enhances the 
economic performance and efficiency of the teams. On 
the other hand, due to the similarity between behaviors 
in athletic environments and those in the organizations 
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of a society of which football is a part (according to 
Wolfe et al., 2005), it appears that the instability in 
Iran Pro League can be generalized to other 
organizations and necessary measures must be taken to 
prevent such a spreading feature. 
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The Relationship between Power Bases of Sports Federations’ Presidents with Employees Job Performance 
and Job Satisfaction 
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Tehran, Iran 
 
Abstract:The purpose of this study was to investigate the relationship between power bases of sports federations' 
presidents (PBSP-other) with employee's job performance and job satisfaction (both from the viewpoint of 
employees). The population in this study consisted of the employees of sports federations including experts, chiefs 
and vise chiefs of federation committees, among whom 288 people were selected as the statistical sample. The 
POSP-other questionnaire (with 15 questions in 9-point Likert scales) and employees’ job performance and job 
satisfaction questionnaires with 4 questions and 6 questions , in 5-point Likert scales respectively, were confirmed 
after being translated and approved by 30 experts in the fields of language, management and physical education. 
Internal consistency of the questionnaires was estimated using Cronbach's alpha which obtained α=0.95, α= 0.83 and 
α= 0.66 for power , employee's job performance and  job satisfaction from their points of view, respectively. 
Pearson correlation coefficient and hierarchical multiple regression analyses were used to analyze all the hypotheses. 
The results indicated that employees believed that presidents of sports federations had legitimate, referent, expert, 
reward and coercive power bases, respectively, and a significant relationship was found between PBSP-other with 
job performance (r=0.158) and job satisfaction (r=0.155). Hierarchical multiple regression analyses revealed that, 
among power bases of sports federations; referent power base was a better predictor for employees’ job performance 
and job satisfaction.  
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1. Introduction 

According to Russell (1938), similar to energy 
as a fundamental concept in physics, power is a 
fundamental concept in social sciences (37). The 
definition of Hersey and Blanchard (2005) for 
leadership as the ability of the person for influencing 
and affecting others to reach the goals reveals that 
having power tools is the required capability for this 
purpose (16). Rahim (1989) considered power the 
capability of the person to change and control 
behaviors, attitudes, beliefs, goals and needs of others 
in order to obtain the goals of the organization (33). 
Miner (1998) defined power as the ability in having 
another person do something while s/he would not 
otherwise (13). According to him, influence has a 
broader concept than power and power is in fact a 
form of influence. Imam Mohammad Ghazali (1058-
1111) also used four stages of human desires including 
instinctive, nervous, sinister and divine for presenting 
the concept of power (14). Hilland and Yousp (1999) 
believed that real power is obtained when people 
eagerly help their manager or organization in reaching 
the goals (17). Monduate and Medina (2004) and 

Barksdal (2009) presented two important 
characteristics of power as ability in using power and 
its communication aspects; in the first case, a person 
may have power but does not use it; in the second 
case, a person may use power depending on the 
relationship between people and situations in which 
they are placed (26, 3). The process of influencing 
others as the most important tool available for 
managers takes place through power imagination, the 
generation of which requires accessing power sources 
(8). Etziony (1961) divided power sources into two 
official and personal groups and believed that the 
directions of official and personal powers were from 
top to bottom and from bottom to top, respectively. 
Official power depends on the level of reward, 
coercion and sanction which are imposed by the 
manager or leader on their followers; however, 
personal power is the level of obtaining trust and 
assurance of those people who are important in terms 
of influence (19).  The most important categorization 
of power bases was done by French and Riven (1959) 
who referred to five intrapersonal power bases 
including reward, coercive, expert, referent and 
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legitimacy power types. Considering this 
categorization, official power and personal power are 
related to reward, coercive and legitimacy and to 
referent and expert powers, respectively (9, 2, 6). 
Coercive power (punishment, force): is the idea 
resulted from the required ability for punishing and 
reprimanding due to the lack of performance of 
employees and is the negative aspect of coercive 
power (10, 11). If this power is constantly used by the 
managers of the organization, it could generate 
feelings like discouragement, despair, fear, reduction 
in efficacy, performance and effectiveness, 
dissatisfaction, turnover, resentment and hostility 
among the employees (12, 2, 13, 9). Reward power: is 
the idea of the ability for providing what is desirable to 
be owned by others. Excessive reliance on this kind of 
power leads the employees to think that they are means 
for the ends of their managers. Also, they may lose 
their motivation and tendency to work and this kind of 
power loses its influence (12, 7, 2). Legitimate power 
(legal): is the idea of manager’s efficiency in decision 
making based on ranking or organizational level (10, 
2). Constant use of this kind of power causes 
discouragement and indifference of employees and 
invalidates this kind of power, especially when it is 
awarded without any expertise. In such a case, it 
wastes human forces and, finally, leads to the 
dissatisfaction and unwillingness of employees (14, 
12). Referent power (authority): is the notion resulted 
from creating attraction and charisma among the 
followers. This kind of power has an emotional nature 
in which employees benefit from states like attraction, 
infatuation, loyalty, commitment, imitation and effort 
(6, 13). Expert power: is the idea of having experience, 
expertise, knowledge and power for analyzing 
conditions. This is what the group members are 
lacking (11). Expertise is one of the most important 
power sources in the organizations. As a result of task 
specialization, people highly depend on the expert to 
reach their goals. Having power bases for 
organizational managers is a tool for influencing and 
generating obedience in employees. Appropriate and 
timely use of power bases by managers leads the 
behavior of organizations' employees toward fulfilling 
the organizational objectives. The closer the 
organization to its (individual, group and 
organizational) objectives, the more effective the 
organization could be called (15, 16, 2). Different 
variables are involved in the studies related to 
organizational behavior and in the dimension of 
employees’ effectiveness. The effectiveness-dependent 
variables which have been studied include job 
satisfaction, job performance, job stress, leaving the 
job and so on (14, 8, 44). Job satisfaction means 
tendency level or positive feeling and love of the 
person to his/her job. Locke (1976) defined job 

satisfaction as arising when an individual perceives his 
or her job as fulfilling values that is considered 
important to that individual (21). Spector (1997) 
described job satisfaction is simply how people feel 
about their jobs and different aspects of their job (40). 
According to Lawler (1990), Satisfaction refers to 
people’s feeling about the rewards they have received 
(21). The earlier Likert (1961) identified that job 
satisfaction is linked to supportive, friendly and also 
helpful leaders. He also concluded that quality 
leadership creates a work team where trust and 
confidence are central, communication is effective and 
conflict, if any, is constructive (2). However, this 
hypothesis is not well supported, as job satisfaction is 
not the same as motivation or aptitude, although they 
may be clearly linked. A primary influence on job 
satisfaction is the application of Job design, which 
aims to enhance job satisfaction and performance 
using methods. Job performance means the efforts and 
behaviors of individuals for fulfilling organizational 
objectives (9). Many pointed out use performance 
apprasials as a regular managerial procedure (25). 
Researchers assume that leadership behaviors and 
influence affect outcomes, such as group performance 
and goal attainment, by influencing the behaviors of 
subordinates (47). Bass (1990) and Yuki (1994) also 
found that leaders sometimes could pose a strong 
influence on employees and on organizational 
outcomes (4).. This suggests that the leader has 
influence on his/her followers by using different 
leadership styles or by using power bases. In spite of 
different studies on the power bases of French and 
Riven (1959) thus far, there are few studies on the 
application of these bases and their effects on the 
employees’ job satisfaction, job performance. 
Mozafari and Tabaeyan (2004) demonstrated that 
power bases of the presidents of physical education 
faculties included expert, information, reward, 
personal, relational, legitimate and punishment in 
order and effectiveness of managers increased with the 
increase in power of expert, information and reward 
(29). Ramezaninejad et al. (2010) concluded that 
couches should use power of expert and referent more 
than other power-imposing methods in order to 
increase satisfaction among individual and team 
athletes. Reward, legitimate and coercive powers were 
in the next positions (35). Moreover, legitimate power 
had no effect on personal performance. Elangovan and 
JialinXie (2000), Ivancovich (1970) and Burk and 
Wilcox (1971) found a positive relationship between 
the dependent variable of job satisfaction and expert 
power of the manager (12, 18, 6). In addition to the 
dependent variable of job satisfaction, this kind of 
conclusion was found by Bachman et al. (1968) in 
terms of performance of employees (1). Cope (1972) 
found a weak relationship between legitimate power 
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and job satisfaction while Rice et al. (2005) found that 
legitimate and expert powers had priority among the 
five power bases of French and Riven (9, 36). Verhost 
(2004), Student (1968), Lutans (1995), Tworoger and 
Preziosi (2004) obtained a significantly positive 
relationship between powers of referent and expert of 
managers and performance of employees (48, 42, 24, 
19). Wan et al. (2003) reported power of coaches and 
managers of physical education programs from the 
viewpoints of athletes as follows: coaches had more 
legitimate and expert powers while managers had more 
legitimate and punishment powers and less referent 
power (42). Nourbakhsh and Mohammadi (2004) 
concluded that power sources of managers of physical 
education faculties all over the country included 
expert, legitimate, referent, coercive and reward (31). 
KarimiTorqabeh (2004) found that managers of 
Physical Education Organization in Mashhad used 
personal power source and especially expert power to 
a more extent (19). Bachman et al. (1966) conducted a 
study and found a weakly positive relationship and a 
negative relationship between expert and referent 
powers of the managers of faculties on the one hand 
and their job satisfaction and intent to stay on the 
other, respectively (2). Slocum (1970) reported a high, 
positive relationship between expert and referent 
power and employees’ performance and a low positive 
relationship between legitimate power and 
performance (39). Rahim et al (2001) believed that 
performance can be increased by reward, legitimate, 
expert and finally referent powers (34). Thamhain and 
Gemmill (1974) reported low positive, significantly 
positive, low negative, negative and negative 
relationships between power bases of referent and 
performance, expert and performance, reward and 
performance, legitimate and performance and coercive 
with performance and job satisfaction, respectively 
(43). Dunne et al. (1972) found no relationship 
between reward power and job satisfaction (11). 
Bateman (1999) attributed power of reward and expert 
to the performance in a positive way (5). Gupta and 
Sharma (2008) believed that soft power sources 
(expert, referent, information) would lead to broader 
obedience of organizational employees compared with 
hard power sources (reward and coercive) (15). A 
significant relationship was found between expert and 
reward power of couches and satisfaction of athletes in 
Turman (2006) (45). According to Lee (2008), 
application of referent, expert and reward powers leads 
to both higher influence of managers over lower-
ranking managers and their satisfaction (23). Klocke 
(2004) considered encouraging power along with soft 
influencing tactics (expert, reward and referent) more 
influential than limited control and hard influencing 
tactics (coercive and legitimate) in group performance 
and tendency toward team knowledge (20). Chen 

(2004) investigated employees’ effectiveness in his 
doctorate dissertation and classified them in four 
subscales of job stress, job satisfaction, job 
performance and intend to stay in or leave the job and 
found no significant relationship between different 
types of leadership and these effectiveness factors (8). 
Nobakht et al (2012) found significant relationship 
between job satisfaction and managerial roles (31).  

Although various studies have been done on 
the relationship between power sources of managers 
and variables like job performance, job satisfaction in 
organizations and offices between managers and 
employees, there has been few studies in the field of 
sports organizations including presidents of sports 
federations; specifically, when job satisfaction, job 
performance is considered a multi-dimensional and 
complicated variable which is seemingly closer to the 
power sources available to the managers. The variables 
which can facilitate or challenge obtaining personal 
and organizational goals by themselves or along with 
each other should be investigated in order to clarify the 
issue. Furthermore, it is important and necessary to 
consider sports managers who are seeking for the 
success of their organizations and have influence and 
power tools and the employees who have a direct 
relationship with federations' presidents and follow 
them; via this common interaction, their effectiveness 
and ineffectiveness would be determined in terms of 
the mentioned variables. Thus, the main question is 
this: Is there a relationship between power sources of 
presidents of sports federations with job satisfaction 
and job performance? Which power source can be an 
appropriate predictor for these variables?     
2.Materials and methods 
2.1. Research Method 

This research had a correlational design which 
was done in the field. 
2.2.Population, Samples and Sampling Method 

The research population included all 
employees of sports federations. The employees were 
all experts of sports federations with at least a Master’s 
degree or a level-2 coaching certificate who had 
worked for one year (full-time or part-time) at the time 
of the study (committee chiefs of the federation and 
their vice chiefs were in this group as well). The 
employees determined power bases of presidents of 
sports federations and their effectiveness. They were 
700 people at first and 248 people were selected as the 
sample size according to Morgan’s table. 300 
questionnaires were distributed in the stratified 
sampling method due to the possibility of lack of 
return and carelessness in filling out the 
questionnaires; finally, 288 thoroughly completed 
questionnaires were analyzed 
2.3. Research Tools 
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Two questionnaires were used for doing this 
research. 

Power bases of sports federations’ president 
(PBSP-other) questionnaire from Wan et al. (2000) 
which included 15 questions in the form of 9-point 
Likert scale from very correct (1) to very incorrect (9). 
All three questions measured the same power base.  

The questionnaire employees' job satisfaction 
and job performance obtained from Chen (2005) which 
included 6 questions and 4 questions in the form of 5-
point Likert scale from strongly disagree (1) to 
strongly agree, respectively (5).  
2.4. Evaluating Reliability and Validity of the 
Research Tools 

Content and face validity: After translating the 
questionnaire, the ideas of 30 experts in the fields of 
language, management and physical education were 
considered for determining and approving the content 
and face validity of the questionnaire. 
Reliability: To evaluate the reliability of the 
questionnaire, internal consistency (Cronbach’s alpha) 
was applied. The alpha of power bases, job satisfaction 
and job performance were r= 0.95, r= 0.83 and r= 0.66 
respectively. 
2.5. Research Methodology 

300 questionnaires were distributed among the 
participants; however, only 288 perfectly completed 
questionnaires were collected during a four-month 
period. 
2.6. Statistical Methods 

To analyze the data, the SPSS16 software was 
sued. Descriptive statistics was used for calculating 
frequency, mean, standard deviation and percentage. 
To test the hypotheses, first, Kolmogorov-Smirnov test 
was used to determine the normality of data 
distribution and the parametric test of Pearson 
correlation was applied for specifying the relationship 
between the research variables. Then, the criterion 
variables were predicted using hierarchical regression 
analysis.  
3. Results  
Descriptive Findings 

Men and women constituted 70.8% and 29.2% 
of the participants, respectively. 11.1% had high 
school diploma, 52.4% Bachelor’s degree, 16% 
Master’s degree and 5.9% Doctorate degree. The age 
of 35.4% of the research participants was between 31 
and 40 years old, 23.6% between 41 and 50 years old, 
21.9% over 50 years old and 19.1% below 30 years 
old. In terms of job experience, 22.9% had 6 to 10, 
20.5% between 1 and 5, 16.7% more than 20, 14.6% 
between 16 and 20 and 14.6% between 11 and 15 
years of experience. Only 10.8% had one year job 
experience. As far as coaching was concerned, 21.2% 
had international, 18.1% level-one, 17.7% national, 
13.5% level-2 and 6.2% level-3 coaching certificates. 

Table 1. Mean and standard deviation of components 
of power bases of sports federations’ presidents from 

employees’ viewpoints 
Variables Mean St. dev K-S sig 
Reward 5.90 2.01 1.21 0.11 
Coercive 4.88 2.17 1.42 0.09 
Referent 6.42 2.03 1.51 0.08 
Expert 6.03 1.89 1.29 0.07 
Legitimate 6.95 1.87 1.57 0.06 

According to Table 1 which shows mean and 
standard deviation of sports power bases of 
federations’ presidents from the viewpoints of the 
employees, the mean of legitimate power (6.95) was 
more than other components of sports power bases. 
Mean of punishment power (4.88) was lower than 
other components. 
 

Table 2. Mean and standard deviation of employees’ 
job satisfaction and job performance 

Variables Mean       St dev K-S Sig 

Job Satisfaction 3.92 0.73 1.31 0.056 

Job Performance 4.20 0.95 1.42 0.051 

According to Table 2 which indicates mean 
and standard deviation of job performance (4.20) was 
more than of mean of job satisfaction (3.92). 
 
Testing the Hypotheses 

There was a relationship between power bases 
of federations’ presidents with employees’ job 
performance and job satisfaction.  
 
Table 3. Pearson correlation coefficients for the 
relationship between total sport power bases and 
employees’ job performance and job satisfaction 
Variables Mean       Sig 
Job Satisfaction 0.155 0.008 
Job Performance 0.158 0.007 

In Table 3, Pearson correlation coefficients 
demonstrate a significant relationship between power 
bases of federations’ presidents with employees’ job 
performance and job satisfaction (P<0.01). Therefore, 
the null hypothesis was rejected and the alternative 
hypothesis was confirmed. Power bases of federations’ 
presidents had a significantly positive relationship with 
job performance and job satisfaction.  
 

Table 4. Pearson correlation coefficients for the 
relationship of each sports power bases with 

employees’ job performance and job satisfaction 

Variables Job Satisfaction Job performance 
Reward .057 .094 
Coercive .062 .134* 
Referent .246** .100 
Expert 180** .255** 
Legitimate .150* .078 
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Table 4 demonstrates Pearson correlation for 
job performance, job satisfaction and power bases. 
There was a significantly positive relationship between 
job performance on the one hand and coercive and 
expert on the other; however, it did not have any 
significant relationship with reward, referent and 
legitimate. Job satisfaction had a significantly positive 
relationship with referent, expert and legitimate 
powers but no significant relationship with reward and 
coercive ones. Power bases of federations’ presidents 
(reward, coercive, legitimate, referent and expert) were 
proper predictors for factors of employees’ job 
satisfaction and job performance  

Power bases and job performance: Using 
hierarchical regression, legitimate and referent powers 
were entered into the equation and 8.8% of changes in 
job performance were explained. Since F (2.258) 
=13.83, P<0.001 was obtained after the analysis of 
sum of squares in hierarchical regression analysis, the 
relationship between the above variables and job 
performance was significant. The following table 
demonstrates the square of multiple correlations (R2) 
and regression analysis. 

 
Table 5. Hierarchical regression analysis for the 

relationship between power bases and job performance 
Components                          B St co t R2 Sig 
Referent   0.222 0.441 4.95 0.065 0.001 
Legitimate -0.113 -0.240 -2.69 0.023 0.007 
 

The results of the above table showed that 
prediction equation consisted of: 
Job performance= 0.113 (legitimate) – 0.222 (referent) 
+ 5.179 

The summary of regression analysis showed 
that referent was a better predictor for the job 
performance. 6.5% of job satisfaction determined 
through referent and legitimate explained only 2.3% of 
changes in the job performance. 
 

Table 6. Hierarchical regression analysis for the 
relationship between power bases and job satisfaction 

Components                           B St co t R2 Sig 
Referent   0.126 0.352 77.4 0.060 0.001 
Reward -

0.061 
-

0.168 
-
27.2 0.017 0.024 

 
The results in the above table showed that 

prediction equation was as follows: 
Job satisfaction = 0.061 (reward) – 0.126 (referent) + 
3.46 

The summary of regression analysis showed 
that referent was a better predictor for job satisfaction. 
6% of job satisfaction determined through referent and 
reward explained only 1.7% of the changes in job 
satisfaction. 
 

4. Discussions  
The main axis of each organization’s efforts is 

a competent manger who believes in the role of his/her 
influence and power. Power of each manager is the 
key and main principle in every organization since no 
organization can be established and no order can be 
implemented without power (17, 2). If a manager is the 
effectiveness mastermind of every organization, the 
employees are the beating heart and stout hands of that 
organization for fulfilling its effective goals and 
paving this way via their own efforts and actions. 
Among the smoothing variables of this challenging 
way, power bases of the manager with job 
performance and job satisfaction of employees can be 
referred to. According to the findings of the present 
research: 

The employees of sports federations 
considered power bases of federations’ presidents in 
the following way and order: legitimate, referent, 
expert, coercive and reward. Similar to most of other 
governmental and official organizations with a 
hierarchical structure, in sports federations, 
organizational rules and regulations play a main and 
powerful role; the higher the legitimate power and 
manager status, the more his/her influence on the 
employees would be. Seemingly, in sports federations, 
it is the manager’s legitimate power (more than his/her 
referent and expert ones) which necessitates the 
obedience and acceptance of his/her orders and this is 
awarded to every manager by the organization. The 
reason can be the weak and rigid relations between the 
federations’ presidents and employees, which is 
merely based on objectives, and this leads to more 
effect of legitimate power compared with expert, 
technical, knowledge, referent, charisma, attraction 
and even reward powers. Another reason may be that 
employees, especially at the level of chiefs and vice 
chiefs of committees, perform their duties only 
according to the official and written orders and rules of 
their managers. This result was confirmed in the 
findings by Wann et al. (2000) and Rice et al. (2005) 
while the findings of Mozafari and Tabaeyan (2004), 
Nourbakhsh and Mohammadi (2004), Ramezaninejad 
et al. (2010), Burk and Wilcox (1977), Batman (1996), 
Lee (2008), Karimi 2004)and Rahim (1989) did not 
approve that. 

The relationship between power bases of 
sports federations’ presidents with employees’ job 
performance and job satisfaction showed that: job 
performance had a significantly positive relationship 
only with expert and coercive power bases. As far as 
expert power of the manager and its positive 
relationship with employees’ performance is 
concerned, it can be said that the employees may feel 
that their managers have skill, expert, knowledge and 
experience in that specific field and they do not have 
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these elements or have them at lower levels. Thus, they 
require themselves to follow their managers and as a 
result increase their job performance (12, 13). In terms 
of the relationship between coercive power and 
increase of job performance among the employees, the 
argument can be somehow complicated. Probably, the 
employees do not have the feeling of responsibility, 
capability, preparation and interest in their duty and 
work and may be only required to do their activities by 
the coercive power of their superiors (17, 13). Since 
they do their tasks in contrast to their propensity and 
by force, an increase in performance may happen at 
first; however, the emphasis on this type of power in a 
long run can lead to resentment, hostility, frustration, 
despair and discouragement and probably decrease in 
their performance (11). Another analysis with regard 
to this result can refer to the positive aspect of 
punishment. Some researchers believe that coercion of 
employees may cause modification of their attitudes, 
behavior and performance at both levels (17, 18, 13). 
In terms of the increase in job performance as a result 
of the application of expert power, these results were 
confirmed by the findings of Ramezaninejad et al. 
(2010), Mozafari and Tabaeyan (2004), Batman (1999) 
and Lee (2008) (35, 30, 5, 23). They were not 
confirmed by the findings of Sheridan and 
Verdenburgh (1978), Thamhain and Gemmill (1974) 
and Student (1968).The positive relationship of 
applying coercive power and increase of job 
performance, which was found in the current work, 
was also confirmed by the findings of Bachman et al. 
(1968) and Student (1968); however, the results of 
Ramezaninejadet al. (2010), Bachman et al. (1966), 
Sheridan and Verdenburgh (1978) and Verhost (2004) 
did not confirm them. Another finding of this research 
was on the correlation of job satisfaction of employees 
and power bases of managers which was in the 
following order: referent, expert and legitimate. For 
the interpretation of this result, it can be said that an 
organization’s manager may be accepted by the 
employees, generate positive attitudes among them and 
result in job satisfaction due to having referent power, 
i.e. popularity, reliability, attraction and respect. On 
the other hand, the employees may perform their tasks 
and duties with complete satisfaction and in correct 
and timely manner due to the existence of technical, 
knowledge and expert, precise recognition of 
objectives, obstacles and challenges, sensible judgment 
in the evaluation of affaires, i.e. expert power, among 
presidents of the federations; this can somehow 
indicate job satisfaction. This result that legitimate 
power of a manager generates job satisfaction among 
employees is not a far-fetched issue. Perceiving 
legitimate behaviors in the organization such as 
promoting, training, paying and improving which are 
subsidiary factors of job satisfaction and are paid and 

implemented for the legal responsibilities of the person 
may affect job satisfaction (17, 16). These results were 
also observed in the findings by Dunne (1978), 
Ramezaninejad et al. (2010), Burk and Wilcox (1977), 
and Elangovan and Jia Lin Xine (2000). Rahim (1989) 
found that increase in job satisfaction can be only 
achieved by referent and expert powers and had a 
negative relationship with legitimate power. In the 
findings by Slocum (1970), there was a positive 
relationship between job satisfaction and referent and 
expert powers and a very weak relationship with 
legitimate power. Moreover, Cope (1972) reported a 
very low positive relationship between all three power 
bases and criterion variable of job satisfaction. 

The results obtained from hierarchical 
regression showed that referent power and legitimate 
power were proper predictors in terms of job 
performance and power bases in order. As far as the 
relationship between job satisfaction and power bases 
is concerned, referent power and reward power were 
proper predictors. The interpretation of this important 
finding that referent power is a proper predictor for the 
relationship with job performance and job satisfaction 
reveals that having the spirit of charisma, acceptable 
behavior, being a model in terms of behavior, attitude 
and thought and respectable personality of the manager 
influence employees in the first place; second, it can 
probably predict the outcome variables of employees’ 
job performance and job satisfaction in the positive 
direction. Probably, it is better to return to the idea of 
Bertrand Russell (1938) in terms of the dimension of 
referent power; he believed that referent power of the 
manager comes from persuasion capability of the 
individuals and is a function of honesty, attraction, 
popularity, mutual reasoning power and considering 
individual freedom in presenting ideas. With the power 
of knowledge and referent as the most popular tool of 
influence, success horizons of the organization would 
be expanded, which is an emphasis for the final 
finding of the present research that referent power was 
a better predictor for employees’ job performance and 
job satisfaction. 
5. Suggestions Based on the Results 

The findings of this study showed a positive 
relationship between power bases of sports 
federations’ presidents with employees’ job 
performance and job (both from the viewpoint of the 
employees). Also, referent power was a more proper 
predictor for job performance and job satisfaction. 
Therefore, it is recommended for the employees of 
organizations, especially sports organizations, to 
choose the managers who are expert in their related 
fields and have personal and attractive attributes and 
characteristics which can generate voluntary obedience 
and respect, not obligatory and legal ones, in the 
employees. Considering the significant and non-
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significant relationship between coercive and expert 
powers and referent, reward and legitimate powers in 
order, it is recommended for the employees to choose 
those managers who tend to encouragement and legal 
tools since obligatory and punishment tools would be 
useless and generate tension in a long run. Considering 
the positive relationship between coercive power and  
job performance and the positive relationship between 
legitimate power on the one hand and job satisfaction 
on the other, it is suggested to conduct this study in 
other governmental and sports organizations (such as 
Physical Education Organization) and non-
governmental organizations in order to determine that 
the dependence of employees on governmental 
systems has created such results and that, in some 
organizations, the first reason for job performance and 
job satisfaction is the referent and expert powers of the 
manager. 

Considering that this study investigated power 
bases of the presidents and employees’ job 
performance and job satisfaction, it can be 
theoretically recommended to study the variable of 
employee readiness along with these variables.     
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administrators in Kaleibar schools, Iran. The population of the study includes all 114 administrators in Kaleibar 
region. The sample comprises 86 administrators who were selected based on stratified random sampling. Thomas 
and Woolthoss’ empowerment questionnaires, as well as a questionnaire, measuring the factors influencing the 
empowerment, were employed to collect the data. Pearson Correlation Coefficient was used for analyzing the data. 
The results show that there is a significant relationship between education, job satisfaction, and information 
technology and administrators' empowerment. However, no significant relationship was observed between 
motivation and cooperativeness and the administrators' empowerment. 
[Sadegh Maleki Avarsin and Habibeh Najafi Kaleybar. The Study of Factors Pertaining to Administrators' 
Empowerment Kaleibar schools, Iran Life Sci J 2012;9(4):2625-2629] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 391 
 
Key words: education, cooperativeness, job satisfaction, motivation, information technology, empowerment 
 
1. Introduction 

Nowadays, the survival and existence of any 
organization depends on the empowered, motivated 
and efficient personnel. Therefore, most organizations 
try to adopt different approaches to empower their 
personnel. For example, Stead and Lee (1996) have 
used two historical approaches for training their 
personnel. The first approach for training human 
resources is a sort of development in education, and its 
main focus is on organizational learning which 
contributes to the betterment of the skills, knowledge 
and cognition. The second approach has much deeper 
and widespread root and focuses on the mutual effects 
of the immediate organizational, national and global 
needs. Training human resources includes organized 
learning experiences offered to the personnel to bring 
about the possibility of improving their performance 
and/or their personal growth (Nadler, 1989). 
According to Horwitz et al. (1995), training human 
resources is closely related to using processes that help 
a nation attain knowledge and prerequisite skills to 
fulfill their specific professional duties and other 
social, cultural, political and intellectual roles.  In 
modern organizations, administrators are responsible 
for not only providing the prerequisites, resources and 
opportunities for learning and empowerment, but also 
they aim at self-development and continuous 
development. Self development emphasizes on the 
main responsibility of the learner in identifying the 
needs, determining goals, selecting methods, 
instruments, place and time of learning, as well as 
assessing the results (Peddler, 1994). Training 
manpower either by the organization or by a person 
himself/herself should be aimed at empowering 
individuals.Though no single comprehensive definition 

has been offered for empowerment so far, it may be 
categorized into two sets. The first set includes the 
views of scholars who consider empowerment as a 
process of creating occupational motivation in an 
individual (Zimmerman, 1990). In the second set of 
definitions, empowerment is considered as an 
intellectual psychological pattern. Conger and 
Kanungo (1998) believe that any approach that 
promote the right for determining destiny and the 
feeling of being capable among employees would lead 
to their empowerment. Different approaches have been 
offered for empowering employees. In their field 
study, Quinn and Spreitzer’s (1997) categorized them 
into   mechanical and organic approaches. According 
to mechanical approach, administrators can empower 
employees if they share information with them, create 
appropriate organizational structure, replace traditional 
hierarchy with unity, provide educational opportunities 
and reward risks, innovations and creativities. In the 
organic approach, empowerment includes the 
following five dimensions: the sense of fitness, 
independence, effectiveness, significance and self-
confidence.  

Due to the significant role of education and 
training in educating the new generation for taking 
social responsibilities in the future, there is an urgent 
need to pay more attention to human resources 
involved in education and training. The improvement 
of working conditions and increasing the workers' 
satisfaction and sense of security and coordinating the 
efforts to organize the available facilities and resources 
in order to achieve the goals and reinforcing the 
morale of the workers and preparing them for 
flourishing creativity and innovation in the students' 
potential talents are among the responsibilities of 
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school administrators (Behrangi, 2004).  An effective 
school comprises a group of innovative and thoughtful 
people who have common goals and cooperate with 
school sincerely via sharing their experiences and 
knowledge with their colleagues and school 
administrators. Moreover, the capable administrators 
do know that the employees’ peculiar talents and 
capabilities can have a key role in increasing the 
learners’ and school members’ mental, moral, cultural 
and behavioral improvements. Thus, such 
administrators try to exploit all capabilities of their 
employees, teachers and students through creating an 
open organizational atmosphere and co-operational 
organizational culture.   

Several factors are involved in empowering the 
personnel and administrators including education, 
motivation, participation, job satisfaction, and 
information technology.  

 The employees need new skills. They have to 
keep on learning and have opportunities for learning in 
order to be considered as the real stakeholders in the 
organization (Scott and Jaffe, 2004, p. 128). The only 
way to ensure success in long term is to teach people 
to grow in a mutual learning environment (Tichy and 
Cohen, 2002, p.128.). At schools, the administrators 
continuously improve their capabilities and skills by 
creating knowledge; they learn to change in the course 
of time and continuously improve their performance. 

 Generally, education has always been considered 
as a reliable means in improving the quality of 
operations and solving administrative problems, lack 
of which is considered as one of the basic and 
problematic issues in any society. Thus, in order to 
equip the personnel with the needed abilities, training 
them is among the most significant measures and 
factors constituting the improvement of the 
organizational affairs (Beheshti Ruy, & Shariatmadari  
2010, p. 99). Studies by Abdoli (2010), Azizi et al. 
(2010), Sagnak (2011) and Karimi et al. (2011) 
indicate that there is a high correlation between 
education and increasing the capabilities of the 
personnel. 

The human resources of an organization are 
capable of learning, innovation and creativity. If the 
motivation and interest are created in them in 
appropriate ways, long term survival of the 
organization is ensured (Bontis et al, 1999). Therefore, 
one of the most important duties and goals is the 
management of organizations in order to employ 
skillful, committed and motivated personnel and to 
retain them. Adelnejad (2007) mentions that respecting 
people is the best way to motivate them to do 
something. In a similar vein, Hodavand and Sadeghian 
(2007) state that respecting employees and treating 
them as a respectable human being as well as being 
flexible in meeting their needs can lead to the 

motivation. The results of study by David (2002) and 
Hanifi, & Rahimi (2009) confirm that there is a 
positive correlation between motivation and the 
administrators' empowerment. The organizations that 
encourage their employees' participation in different 
activities and create a sense of proprietorship and 
responsibility in them create commitment to their 
organization and increase the probability of their 
independence; such organizations continuously 
empower their employees and increase their 
capabilities at all organizational levels (Gillespie et al, 
2007). 

 The empowered people posses authority, 
creativity and capability to manage their own affairs; 
the empowerment creates a sense of proprietorship and 
responsibility in the organization (Beach, 1996). 
Studies by Rasooli (2009), Spritzer (1992), (Emam 
Gholizadeh et al, 2010). and Zarei and Bargayi (2009) 
indicate that there is a significant and positive 
correlation between participation and administrators' 
empowerment. Job satisfaction refers to a sense of 
positive attitudes and feelings that people develop 
towards their jobs; such a feeling creates a positive 
feeling towards their psychological and emotional 
attitudes (Moghimi, 2006).  

An individual’s satisfaction affects his/her 
commitment which, in turn, affects his/her attempts 
and final performance; job satisfaction is a prerequisite 
for organizational commitment (Kuhestani, 2007). Job 
satisfaction accelerates individual effectiveness, 
creates satisfaction and helps the learner learn new job 
skills quickly (Asgari, 2006). Several studies have 
indicated that job satisfaction is among the most 
effective factors in productivity and the employee's 
commitment to the organization, their sense of 
belongingness to the working environment, increasing 
the quality and the quantity of the job and showing 
interest in their job (Human, 2003). Studies by Rasooli 
(2009), Gill et al. (2010), Rinehart et al. (2005). Bitmis 
and Ergenelj (2011) and Mir Kamali et al. (2009) 
indicate that there is a correlation between job 
satisfaction and administrators' empowerment.  

The 21'st century is called ‘the age of 
information’ (Ebadi, 2005).  Thus technical and 
technological skills are essential for the administrators' 
success. School administrators have to learn 
information technology, computer communications, 
virtual education and web-based planning to work in 
society and train effective learners for performance in 
international spheres. The administrators’ mastery of 
information technology and their use of different 
virtual channels for improving and developing school 
management system enable them to make deep 
changes in teaching and learning strategies in the 
classroom. The more the administrators' competence 
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and capability in this area, the more dynamic and 
prosperity school we would have. 
Studies by Graham. (2001) and Dawson, & Newman 
(2002) show that there is a correlation between skill in 
information technology and the administrators' 
capabilities. Following the review of literature 
presented here, the present study attempts to gain more 
information by identifying and studying the factors 
affecting administrators' empowerment at school 
 
2. Material and Methods  

The present study is an applied study in 
pursuing its goals/objectives and a descriptive 
(correlational) one in its data collection. The 
population of the study included all 114 school 
administrators (academic year 2011-2012) in Kaleibar 
in East Azerbaijan, Iran. Using Morgan table, the 
sample was estimated to be 86. The selection of the 
participants was based on stratified random sampling.  

The data for the study were collected using 
two questionnaires: A. Tomas and Woolthos 
empowerment questionnaire: It includes 19 questions 
in which the responses have been arranged in a 5 point 
Lickert scale. Scoring of the questions ranges from 1 
to 5 (5 means ‘I completely agree’, and 1 means ‘I 
completely disagree’). Reliability of the questionnaire 
was estimated to be 0.82 using Cronbach Alpha. B. 
The second questionnaire was used to collect the data 
regarding the factors involved in administrator' 
empowerment: This questionnaire includes 38 
questions in which the questions have been arranged in 

a 5 point Lickert scale. The scoring ranges from 1 to 5 
(5 means ‘very much’ and 1 is ‘very little’). This 
questionnaire has already been used in Niazi's research 
with a reliability of 0.81.  
For data analysis descriptive statistics and Pearson 
correlation were used 
 
3. Results  

 
Table 1: Statistical description of administrators' 

empowerment and the related factors 
Max Min SD M Factors 
90 50 8.17 63.72 Empowerment 
25 11 3.26 18.33 Education 

32 12 3.61 22.82 
Ability to 
participate 

61 35 5.43 47.79 Job Satisfaction 
35 16 4.45 26.36 Motivation 

21 9 1.97 16.56 
Information 
technology 

 
As illustrated in Table 1, the highest average 

is in job satisfaction with a mean of 47.79 and a 
standard deviation of 5.43, and the lowest average 
belongs to information technology with a mean of 
16.56 and standard deviation of 1.97. The average of 
63.72 with a standard deviation of 8.75 indicates that 
respondents believe in their empowerment more than 
average. 

The results of the hypotheses 1-5 testing are 
summarized in Table 2 below: 

 
Table 2: Correlation coefficients among the factors of administrators' empowerment 

Hypotheses r2 Sig Results 
education and empowerment 0.344 0.004 accept 
motivation and empowerment 0.119 0.344 reject 

participation and empowerment 0.038 0.770 reject 
job satisfaction and empowerment 0.438 0.001 accept 

information technology and empowerment 0.423 0.000 accept 

 
As Table 2 shows, the correlation coefficient 

between education and empowerment has been 
estimated as 0.344 which is significant at 0.005. 
Moreover, correlation coefficient between the factors 
of job satisfaction and information technology is 
significant at p≤0.005. No significant relationship was 
observed between the factors of motivation and ability 
to participate and the administrators' empowerment  
. 
4. Discussions  

One of the important health problems in many 
developing countries is cervical cancer 7 which is the 
second most common cancer among women 
worldwide 8,9so that approximately 450,000 new cases 
of cervical neoplasm are diagnosed each year in the 
world 10. 

The cervical cancer incidence is higher in 
countries where screening programs are poorly 11,12. 
One of the major causes of cervical cancer remains the 
most common cause of cancer deaths among women in 
developing countries is failure of screening programs 
in these countries 13. 
Many cases of cervical cancer are preventable by 
screening programs. Some studies in deveioped 
countries demonstrate can be reduced by screening 14-

18. 
There are several methods to screen for 

cervical cancer. One of these methods is direct visual 
inspection of the cervix after the application of 5% 
acetic acid (DVI).  

Because of its ability to in detecting cervical 
cancer is nearly equivalent to cervical cytology some 
studies have recommended this method 19-23. This 
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method is cost effective and justified for screening 24. 
Another successful method for cervical cancer 
screening is Pap smear 9. 

The current study was designed to compare 
the DVI and Pap smear in diagnosis of precancerous 
lesions of cervix.  

Recent studies have shown direct visual 
inspection (DVI) has high sensitivity for detecting the 
premalignant cervix lesions 6,13,25 for example, in 
Denny et al survey, 2754 women were screened by 
DVI that can be diagnosed 70% of cases of high-grade 
SILs (CIN Grade 2, 3) in this study 13. 

Another study with equivalent design has 
done in Egypt; DVI had a sensitivity of 85% for pre-
malignant lesions compared with 16.9% for cervical 
cytology 25. However, sensitivity of DVI was reported 
from 75% to 100% in several studies 6,13,25-27. Our 
results confirm these finding because in our study, 
sensitivity of DVI was 88.8%.  

Sensitivity of the Pap smear in detecting pre-
malignant lesions has been reported between 16 to 85 
percent 6, 25, 27-29. In this study, sensitivity of Pap smear 
was 37.5%.  

The specificity of the Pap smear is more than 
DVI, although its sensitivity is less than DVI 6, 25. In 
De Vuyst et al survey, specificity of Pap smear 
(94.6%) was higher compared to that of DVI (80%) 30. 
In our study, specificity of Pap smear and DVI were 
99.06% and 99.9%, respectively. 
In several studies, positive predictive value of Pap 
smear has been reported lower than direct visual 
inspection (DVI) 25, 29. Our results confirm these 
finding because in our study and PPV of DVI is better 
than Pap smear (PPV of Pap smear and DVI were 
42.85% and 88.8%, respectively).  

Sensitivity and specificity of DVI is higher 
than Pap smear and its cost effective 13, 25 26. In our 
study, these results obtained, so we suggest direct 
visual inspection can be used as a primary screening 
tool with a satisfactory low biopsy rate in developing 
countries.  
 
5. Conclusion: 

Current survey shows that we can use a 
simple and inexpensive method to find malignant and 
pre-malignant lesions of cervix. Especially in the 
societies which there are not all the conditions 
resulting in effectiveness of screening methods such as 
Pap smear, in reducing the prevalence and mortality of 
cervix cancer, using a simple diagnostic method like 
DVI for all cases and referring the suspected ones to 
get final diagnose and be treated  is critical. Direct 
visual inspection (DVI) is feasible and easy to perform 
with superior sensitivity and specificity to Pap smear 
in detecting cervical premalignant and malignant 
lesions. 

It seems that the important and basically 
problems which if be solved can reduce the cervix 
cancer are unconsciousness of most society people 
,with any socioeconomically levels ,about the 
importance of screening and its method also the risk 
factors of this cancer such as smoking and unsafe 
sexual relations.  
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Abstract: The purpose of this study was to review the relationship between manufacturer product strategies with 
supply chain inventory an Iran Company. For this purpose the relationship between manufacturer product strategies 
with hierarchical structure and flexibility manufacturing strategies with supply chain inventory were investigated. 
This study is of applied and survey type. The statistical society used in this research include, marketing managers, 
production and financial managers and industry engineers that work in Company. The number of mangers 
mentioned above is 25 that were chosen as our statistical society.  The capacity of sample statistic is equal of 20 
that, is selected by class accidental sampling.The methods of gathering of information in this research is 
questionnaire. Also designed on the basis of 5 selection Likert scale. The Crombach was equal a=0.855 and it has enough 
credit.   In this research the relationship between manufacturer product strategies and supply chain inventory 
collection from among the scholars in different parts of the  industry who are working in production management, 
financial management, industrial management and marketing departments of different firms and the case sample 
comprised warehouse suppliers' chain of the firms. The hypotheses of this research are analysed by Chi-square test 
and variance analysis (ANOVA) of statistic exam. The results of research show that there is no relationship between 
the manufacturer product strategies and hierarchical structure but there is a relationship between supply chain 
inventory and hierarchical structure. Similarly, there is a relationship between flexible manufacturing strategies and 
supply chain inventory.  
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1. Introduction 

The main purpose of determining organization 
strategy is product and activity market selection. In 
other words, the aim of supply chain is defining that 
which of the existing products of an organization must 
be characterized as main and strategic purpose of the 
organization in terms of existing markets and is aligned 
with the organization's mission. Producers have 
benefited of on time production and other management 
initiatives to improve the effectiveness of their 
production. So selecting the most appropriate strategies 
to produce products with inventory supply chain in any 
manufacturing organization is necessary. Integrated 
global economy has required companies to use more 
appropriate tools. Generally, the definitions introduced 
during the last three decades are due to the introduction 
of production strategy, and different definitions have 
been offered by theorists. The first definition of the 
production strategy was offered by Skinner (Skinner) in 
1969 and he defined product strategy as exploiting the 
manufacturing features and capabilities as a competitive 
weapon, and defined the strategy of producing like this: 
"Production Strategy is a series of coordinated decisions 

in the manufacturing sector that is in line with business 
strategy and causes long-term competitive advantage in 
the company.” Meanwhile, in the warehouse supply 
chain management, orders were created only by 
modified data of companies, but now information 
technology allows companies to share on demand and 
valuable and faster data are gained by inventory. In 
determining warehouse supply chain, always the 
producer is the decision-maker. Also, Product 
manufacturer’s strategies should be taken into 
consideration in inventory supply chain designing. 
Companies using the results of this study can use it to 
select the appropriate strategy to develop their markets. 
It is also used as a template in selecting methods to 
develop its activities in relation to their internal and 
external suppliers. Eventually, it can use these results in 
its strategic decision-makings.  
2. Research Literature  

Theoretical review of this study includes the 
definition and classification of three strategic levels and 
three flexible levels of companies in the manufacturing 
system. Then, by providing concepts and attitudes of 
supply chain, conceptual framework of supply chain 
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inventory; it has explained the relationship between 
supply chain inventory communication and 
manufacturer product strategies. Below are brief 
outlined definitions of each concept: 
2. 1. Strategic levels:  
  Three levels are defined in the company for 
strategic planning, according to figure (1) as follows 
(Jafarnejad, 2009): The company strategy: strategy 
covers the major decisions in the company. These 
cannot be decided decentralized or by lower level 
managers. Based on the firm's strategy, the decision was 
made due to the scope of operations and businesses that 
our company wanted to participate. In this level of 
firm's strategy, the decision was made about horizontal 
and vertical mergers of company and growth or 
downsizing of companies.  
 
Table 1. Central and distribution indices of questions 
about first hypothesis 

  Business strategy: This strategy, how to 
compete in any business is considered. Business 
managers make decisions on competitive advantage of 
any business according to company's overall strategy. 

Functional strategies: functional strategies focused on 
creating capabilities that guarantee business strategy 
success. Company’s functional strategies include: 
(financial, human resources, technology, purchasing, 
production, marketing and R & D). A strategic vision of 
functional parts means that these sectors can be 
coordinated better with higher level strategies than 
competitors. According to this view, the production 
strategy is considered as a functional strategy that is 
designed to support the company's business strategy. 
The first definition of the Skinner about production 
strategy was produced in 1969. He defined production 
strategy as benefiting of exploiting the product features 
and manufacturing capabilities as a competitive weapon. 
But theorists have offered different definitions 
afterwards. In general, the production strategy 
definitions can be classified into two categories. Basis 
of this classification is related to the role of strategic 
production. Based on these concepts, it can be said that: 
the production strategy is a series of coordinated 
decisions in the manufacturing sector that is in line with 
business strategy and causes long-term business 
advantages in the company and at the same time, 
production strategy is a vision that differentiates a 
company from other companies in the industry and 
creates stability in decisions and gives orientation to 
organizational activities. (Jafarnejad, 2009). 
2.2. Flexible levels in manufacturing system: 
  There are three different levels according to 
Figure 2 in flexibility of manufacturing system:  

 
Table 2. Central and distribution indices of questions about second hypothesis 

 N Mean Sd.deviation Sd.Erro Lower Bound Upper Bound Mimimum Maximum 
Organic Strategy 
Flexibility Strategy 
Process Strategy 
Focus Strategy 
Differentiation Strategy 
Total 

20 
20 
20 
20 
20 
100 

6.700 
12.0500 
7.0500 
3.6000 
6.7000 
7.2200 

1.26074 
1.50350 
1.39454 
.88258 
1.68897 
3.04704 

.28191 

.33619 

.31183 

.19735 

.37767 

.30470 

6.1100 
11.3463 
6.3973 
3.1869 
5.9095 
6.6154 

6.1100 
11.3463 
6.3973 
3.1869 
5.9095 
6.6154 

4.00 
8.00 
5.00 
1.00 
4.00 
1.00 

9.00 
15.00 
10.00 
5.00 
10.00 
15.00 

 
2.3. Strategic level, production system level and production sources 
  In Strategic level, the external flexibility manufacturing system is considered, i.e. the flexibility of 
company in dealing with customers and suppliers is considered. Strategic flexibility (external) can be divided into 
two groups of outputs and inputs flexibility. Output flexibility is related to company's products and input flexibility 
is related to primary sources. Lack of proper understanding of the company’s flexibility levels leads to assessment 
criteria interference and ultimately, leads to incomplete or incorrect evaluation of flexibility. Researchers have 
introduced different dimensions for each level which include: A - Outputs flexibility that includes product flexibility, 
product mixture flexibility, product volume flexibility and delivery flexibility; B - production system flexibility 
includes capacity, physical size, production pack size and total delay time c - manufacturing resources flexibility 
includes multi product machines, machine setup time, labour force skills and materials management system. In 
Production system level, rate of flexibility of production system to achieve external flexibility is assessed. In fact, in 
the first level, flexibility is discussed regarding the external environment, while in the next two levels, the internal 
features are considered to achieve flexibility. (Same source) 
2.4. Manufacturer Product strategies: 
  In Figure 3, the status of manufacturer product strategies are shown. In this regard, R. David has provided 
strategies that are as below (David, 2005):  

 Observed N Expected N Residual 
Very low 24 78.0 -54.0 
Low  100 78.0 22.0 
Average 115 78.0 37.0 
High 113 78.0 35.0 
Very high 38 78.0 -40.0 
Total 390   
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Table 3. central and distribution indices about questions of third hypothesis 
 N Mean Sd. dev Sd. Err Lower Bound Upper Bound Min Max 
Organic Strategy 
Flexibility Strategy 
Process Strategy 
Focus Strategy 
Differentiation Strategy 
Total 

20 
20 
20 
20 
20 
100 

6.700 
12.0500 
7.0500 
3.6000 
6.7000 
7.2200 

1.26074 
1.50350 
1.39454 
.88258 
1.68897 
3.04704 

.28191 

.33619 

.31183 

.19735 

.37767 

.30470 

6.1100 
11.3463 
6.3973 
3.1869 
5.9095 
6.6154 

7.2900 
12.7537 
7.7027 
4.0131 
7.4905 
7.8246 

4.00 
8.00 
5.00 
1.00 
4.00 
1.00 

9.00 
15.00 
10.00 
5.00 
10.00 
15.00 

 
1) Integration strategies: This strategy includes 

integration strategies (vertical upper, vertical 
lower and horizontal). The aim of vertical upper 
integration is that a company tries to add its 
quality by buying distribution companies or retail 
companies and also tries to obtain ownership or 
increase control over the distribution system or 
retailers. Vertical lower integration is one of the 
strategies in which the company tries to add to its 
property and control materials suppliers. 
Horizontal integration is implementation of one 
of strategies in which companies try to get the 
ownership of rival companies and add their 
control over them.  

2) Centralized strategies: these strategies include 
strategies focused on penetrating the market, 
market development and product development. 
Manufacturers try to penetrate market by 
introducing new products or services to 
geographic areas and implement strategies based 
on market penetration. Product development 
means the implementation of one of strategies in 
which a manufacturer aims to add on its sales 
through improving or modifying products and 
present services. 

3) Diversity strategies: Diversity strategies include 
several different strategies (homogeneous, 
horizontal and heterogeneous). By homogeneous 
strategies we mean that a company tries to add 
new products and services but they are related to 
old ones, and offers them to current customers. 
Heterogeneous diversity means that a company 
provides new products and services which are 
irrelevant (regarding their own products and 
services) to the market.   

4) Competitive strategies: Competitive strategies 
get help from analysis of industry structure in 
future to determine competitive advantage. In this 
regard, Michael Porter's competitive strategies 
are considered as a benchmark. Strategies that 
Porter offers need different procedures, control 
processes and incentive systems (cost leadership, 
focused and distinct). By cost leadership we 
mean achieving resources and benefits by using 
leadership strategies. Also, we want to achieve 
superiority in competition, using products or 
services with the least possible cost compared 
with our rivals. In centralised strategies, focus on 

specific groups of our customers, or part of the 
industry is enough or it benefits potential growth. 
Distinct strategies also offer special products or 
services. (David, 2005, pp: 132-136; 
jurisprudence, 2006, pp: 133-137; Jean and 
Dunnett, 1999, pp: 131-143). 

2.5. Supply chain:  
  The concept of supply chain emerged when 
manufacturers experienced strategic partnerships with 
their suppliers directly (Haji Tarkhani, 2005). Supply 
chain requires all parts, including parts of a direct and 
indirect impact on a customer's request. As shown in 
Figure 4, Supply chain network includes not only 
Producer and provider, but also material handling, 
warehouses, retailers and their customers. Supply 
chain includes some attitudes as follows 

 
Table 4. Chi- square test of first hypothesis 

Chi-Square(a) 97.359 
Df 4 

Asymp. Sig. .000 

2.5.1. Supply chain processes attitude 
  There are two different ways of viewing 
formed processes in a supply chain, including   push 
and pull phased press attitude.  Push press phased 
attitude focuses on the processes that were formed 
within a range of supply chain courses in point of 
intersection between two consecutive points of each 
supply chain that has been formed and divided. Pull 
press attitudes consider processes that have been 
divided into two categories within the supply chain run 
by a customer order while push processes have been 
run and have been formed on the basis of customer 
orders' anticipation. 
2.5.2. Supply chain processes phased attitudes: 
 Supply chain includes a string of processes and 
the flow that occurs inside and outside the different 
growth stages and also it includes a combination of 
response to customer needs for production. In the five 
stages of a supply chain that is shown in the figure (5), 
all supply chain processes have been divided into the 
four-stage processes of order, replacement, 
construction and buying. 
 
Table 5. (ANOVA) variance analysis test of second hypothesis 
 Sum of squares df Mean Square F Sig. 
Between Groups 
Within Groups 
Total 

627.638 
136.250 
919.160 

3 
76 
79 

209.213 
1.793 

116.698 .000 
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  All of the processes in a supply chain have 
been divided into the binary categories of one or two 
of the respective components that ultimately depends 
on customers' demand. Pull processes are run in order 
to achieve a response to customers' order. The run time 
of a push process is not a recognised demand and must 
be anticipated. A supply chain looks like a mail order 
to a company like LL.Bean that is shown in figure (6) 
(Chopra and Mi Dale, 2004). 
 
Table 6. (ANOVA) variance analysis test of third 
hypothesis 
 Sum of squares df Mean Square F Sig. 
Between Groups 
Within Groups 
Total 

740.060 
179.100 
919.160 

4 
95 
99 

185.05 
1.885 

98.137 .000 

2.5.3. Organization's strategy against supply chain:  
Organization strategy against supply chain is 

fully connected and related to the overall strategy of 
the organization and its subsystem. So, firstly the 
structure of organization's strategy should be 
determined according to its focus on the market or 
operations, product or process and then according to 
this strategy structure, organization's strategy against 
supply chain should be determined (especially 
activities related to supplying materials).  

In general, the strategy structure can be described 
as four attitudes bellow: A. Action-oriented strategy: In 
this type of attitude we try to overcome problems of 
the organization by changing or improving conditions 
in the process of innovation (technology) and 
improvement or innovate in the product; B. 
Market-oriented Strategy: In this view, the 
organization constantly reviews and analyzes 
situations and opportunities in the market; C. 
Bureaucratic dynamics (product-oriented): In this view, 
organizations emphasize on product, they are 
identified and isolated based on the importance of 
activities and responsibilities conferred to the 
personnel. D. Group dynamics (Process-oriented): In 
this view the emphasis is on a process in which the 
organization's activities are based to be performed; E. 
Relationship with suppliers: Regarding the capability 
and interference with the chain of suppliers, there are 
three categories of: traditional providers, related 
suppliers and colleague suppliers, and then the needed 
decisions are made (Farshchi, 2006). 
2.6. Supply Chain Inventory:  

Supply chain  inventory includes a separate 
communication between the external activities of 
organization and decisions that lead to the alignment 
of the Stock (Gerard and Marshal, 2000).  Some parts 
and concepts of warehouse supply chain are as 
follows: 
2.6.1. Supply chain inventory Management:  

It includes the use of information technology in 
order to give shares to companies in demand and 

inventory control in the warehouse.  
2.6.2. Information sharing: 

Information technology is a significant effect of 
the supply chain. Sharing the whole information 
provide data for all suppliers as listed below: A - 
improvement and quantity of order policies B – 
improvement in decisions. Also, sharing information 
can make the best policy to order (Gerand & Marshal, 
2000).  
2.6.3. Inventory optimization applications of stock:  

This application is in the supply chain for 
required change in inventories, to serve the total 
demands of customers by using full capacity and 
inventory.  
2.6.4. Inventory optimization applications in 
warehouse:  

Warehouse Optimization is a part of analytic 
applications to choose a supply chain to support and 
make decisions in different times. So that in 
optimizing the design of the value chain, changes in 
demand for products, manufacturing or transporting or 
delay, the threat within the supply chain based on an 
internal factor can be used. Also a lot of capabilities 
have already been considered to support multiple 
programming to optimize the supply chain for a wide 
range of investment and the stock. 
2.6.5. Performance applications Optimization of 
warehouse: 

For each primary commitment to form warehouse 
optimization data there is an optimization analysis. 
Internal data are commonly  used to anticipate 
domestic production or demand design in scheduling; 
overall design and layout value chain (suppliers, 
manufacturers, distribution centres and customer 
locations), plus replacing repetitive work; cost data 
(products, production transportation and storage); the 
purpose of service levels or punishment factors and 
budgets limits are applied (Simonellis et al, 2009). 
2.6.6. Dependence of supply chain inventory:  

Supply chain  inventory examines interactions 
between different decisions in planning and deals with 
three types of dependency resulting from the nominal 
demand, time delays and services. Demand 
dependency is depended to three types of up and down 
rings of the supply chain demand. (Yung Hufu, 2004).  

A selection of applied researches that were done 
on the subject is as follows:  

Martin et al (2001) have investigated highlighted 
points of multiple strategies in a research entitled 
"customer-friendly production and production 
strategy", regarding flexible production strategy 
literature, swift production and aspects of industrial 
marketing. In identifying customer-friendly problem 
solving situations and different kinds of customized 
product selection some factors are taken into 
consideration. Showing significant relationships 
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between designing activity and production volume and 
excellence among the products that customized 
products are selected from among them have been 
studied. Stone - Jay et al (2003) conducted a research 
entitled studying Effect of strategies in tools 
application of supply chain. In this research the 
objective was the analysis of determining the strategies 
used in management tools of supply chain during the 
supply parts. Analyses are based on internal interviews 
of two supply chains in Hungarian automatic industry, 
where the results of the topic protect the relationship 
between supply chain strategy and tools (composition 
and participation). Also alongside the main aim, an 
attitude about the past, present and future Hungarian 
automatic industry was presented. (Jenci, 2003). 
Rotori et al (2005) provided a research entitled "an 
algorithm for evaluating different warehouse supply 
chain planning in Sri Lanka". This research studies the 
purpose of warehouse supply chain planning that 
includes a manufacturer, distributor and retailer. An 
algorithm is given in order to evaluate the whole 
system based on minimal costs of development. This 
algorithm includes investment in warehouse supply 
chain, supply chain ordering / set external costs and 
supply chain storing. The study findings indicate an 
algorithm to different evaluations of order, production 
quantities and inventory, and measure the level of 
service by any number of inventories that is 
maintained in the supply chain (Rotor et al, 2005). 
Yong Hui et al (2004) provided a research entitled "a 
framework for supply chain alignment". The purpose 
of this study was a traditional warehouse supply chain, 
which in most cases express a separate communication 
between the external activities of organization and a 
week which led to the warehouse supply chain 
alignment and this relationship depended to a large 
number of non-alignment. The results of this study 
indicate an index for the coordination of supply chain 
through the maintenance costs (Yong Hui, 2004).  

Gerrard Bi et al (2000) provided a survey entitled 
"supply chain inventory management and sharing in 
value of information". In traditional supply chain 
inventory management, orders are done from modified 
corporate data, but now they allow cheap sharing of 
order to gain technology information quickly to share 
the demand. The study mentioned includes a unilateral 
processing. Warehouse maintenance costs and extra 
costs incurred due to the return of the products are 
present in this supplying chain inventory. This research 
was done to compare the present policies with the 
traditional ones in which it was impossible to share the 
overall policies but it was possible to make benefits 
from the data. Also, it is determined that sharing the 
data with new information technologies causes the 
cheap and convenient access to ordering processes 
which causes shorter delays in deliveries of small 

amount orders. The results suggested that fostering the 
implementation of information technology and 
lowering the physical transformations of the goods 
through the use of a supply chain is more meaningful 
than the present technology in current data.   
3. Research questions  

The questions of this research are as follows: 
1) Is there any relationship between manufacturer 
product strategy and hierarchical (push) structure? 
2) Is there any relationship between manufacturer 
product strategy and supply chain inventory? 
3) Is there any relationship between flexible 

manufacturing strategy and supply chain 
inventory? 

4. Methods  
  The statistical society used in this research 
include, marketing managers, production and financial 
managers and industry engineers. 
  The samples in this research were chosen 
from among the scholars in different parts of industry 
who are working in production management, financial 
management, industrial management and marketing 
departments of different firms and the case sample 
comprised warehouse suppliers' chain of the firms. The 
number of mangers mentioned above is 25 that were 
chosen as our statistical society. Since our sample in 
this research includes marketing, production, financial 
and industrial engineering managers, we can achieve 
95% assurance of the resulted findings which is 
applicable for all of our statistical society. 
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 Also, it should be mentioned that our sampling 
method among statistical society has been random. We 
have used questionnaires to collect data. The questions 
related to questionnaires were posed regarding 
problem statement, research goals and its hypotheses 
(Hamidi, 2008). In this research Kronbach alpha 
coefficient was used to identify questionnaires' 
consistency. Thus, the questionnaires were distributed 
among management, production, marketing, financial 
and distribution managers and they were collected 
after completion. Then the results were analyzed using 
SPSS16 software in a table shown in appendix 2. The 
calculated result of Cronbach alpha coefficient for this 
research was 0/855 which shows the strength of our 
questionnaires' consistency. 
5. Results 
 In order to analyze the resulted data, main criteria 
and the distribution of questionnaires' questions and 
statistical hypotheses' tests were calculated as follows: 
5.1. Central criteria and questionnaires questions' 
distribution:  
 Central criteria and questionnaires questions' 
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distribution of each question of hypotheses of 1 to 3 
have been shown in tables 1 to 3, respectively. 
According to data presented in tables 4 to 6, it can be 
seen that based on viewpoints of those who responded 
the questionnaires in different parts of production, 

marketing, financial and industrial engineering 
department who took part in this research, the average 
questions related to the first, the average of Observed 
115 and Expected .  

 
Figure 1. Strategic levels in company 

 

 
Figure 2. Flexible levels in production systems 

 

 
 

 
Figure 3. Theoretical frame of survey 
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  0.78, and second and third hypotheses 
average mentioned the 8/86, and 4/16 with standard 
deviations of 1/9, 2/02, and 5/05, respectively. 
5.2. Testing statistical hypotheses:  
  First each of the three research hypotheses 
mentioned above were defined as (Ho, H1). To test the 
first hypothesis, Chi-square test was used and in order 
to test the second and third hypotheses, variance 
analysis test (ANOVA) was used. 
5. 2.1. Testing the first Hypothesis:  
Ho: There is not any relationship between manufacturer 

product strategy and hierarchical structure. 
H1: There is a relationship between manufacturer 
product strategy and hierarchical structure. 
  According to the data shown in the table 4, it 
can be seen that based on Chi-square test 97.359, and 
the meaningfulness level equals P=0.000. Regarding the 
fact that meaningfulness level is above %5, Ho is 
rejected and H1 is accepted. 

 
Figure 4. Supply chain network 

 
  Accordingly, Iran Pump Company should 
consider team work very important and use this strategy 
to achieve success. Thus, Iran Pump Company should 
not use cost leadership strategy which emphasizes on the 
protection of its competition development compared with 
other rivals which produce products with lower costs.     

 
Figure 5. Pull/ Push view of supply chain processes 
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Ho: There is not any relationship between manufacturer 
product strategy and warehouse supply chain. 
H1: There is a relationship between production 
manufacturer strategy and warehouse supply chain. 
According to the data shown in the table 5., it can be 
seen that based on variance analysis test, the F calculated 
for the second hypothesis equals 116/698 and the 
meaningfulness level equals 0/000. Regarding the fact 
that meaningfulness level is below %5, Ho is rejected and 
H1 is accepted.  
  Thus, Iran Pump Company should 
permanently use this strategy in order to optimize its 
warehouse supply chain to share the supply chain and 
share the information. 
  Thus, Iran Pump Company should 
permanently use group dynamics strategy which 
emphasizes on activities in which the organizational 
structure is organic in it and the internal responsibilities 
are delivered to groups and the personnel participation in 
improving production process design to satisfy 
customers' needs is significant. On the other hand, this 
prevents compiling the materials in the warehouse and 
there would be no problems between firm's suppliers in 
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warehouse supply chain and the firm, so time delays and maintenance costs will be removed.  

 
Figure 6. Pull/ Push view of supply chain processes 

 
6. Conclusion and suggestions  
  Based on the analyses, it is concluded and 
suggested that: 
  There is not any relationship between 
manufacturer product strategy and hierarchical (push) 
structure; It is suggested that the firm should use 
production timing processes in order to maximize the 
orders and to lower its costs it should use phased supply 
chain processes. There is a relationship between 
manufacturer product strategy and warehouse supply 
chain. Accordingly, the firm should use process-oriented 
strategy with variable conditions in the two cases below: 
improvement or innovation in product process 
(technology) and improvement or innovation in product. 
Thus, it is suggested that using more of this strategy will 
create innovation and creativity among the staff and 
scholars in production part and it consistently will try to 
change the status of manufactured products and will 
present a product to the market which will surprise the 
consumers. And this product will achieve the highest 
level regarding the quality and novelty of its usage. Also 
the firm will benefit flexibility in its production 
program and finally it will move forwards both in 
production technology process and also in product 
innovation. In such a situation, the firm suppliers' chain 
is included in a network structure in which is adjusted 
with decision-making processes vertically and 
horizontally with high levels of isolation. There is a 
relationship between flexible (pushing) manufacturing 
strategy and supply chain inventory . Regarding the fact 
that flexible strategy application is common among a 
vast variety of the products, the introduction of new 
products and the rapid change of products and satisfying 
the customers' demands is very effective. Thus, the firm 
should use long-term contracts with its suppliers, 
deliver products in line with the production pace, 
permanently decrease the warehouse inventory and 
delivering time (for both purchaser and suppliers), 
permanently and cooperatively improve the quality, 
designing the quality needs cooperatively, designing the 

products and the process by the cooperation of the 
suppliers, and it is suggested that it is better for the firm 
to use these strategies rather than using product-oriented 
strategy which emphasizes on the products and all 
predetermined activities. Also, the firm should use more 
strategic (external) flexibility which includes the 
flexibility of outputs in relation with the firm's products. 
Because if the firm is flexible dealing with the tastes of 
its consumers, firstly the customers will show more 
eagerness to purchase the products manufactured by the 
firm and secondly its products will be more noticed by 
the customers compared with the products 
manufactured by other similar firms.  
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Abstract: Paper guidelines are still the preferred format for the delivery of medical knowledge and 
recommendations to healthcare professionals. Although their current format and development process have 
limitations, these can be solved with Artificial Intelligence approaches. The paper presents a comprehensive and up 
to date review of Computer-Interpretable Guideline approaches, namely Arden Syntax, GLIF, PROforma, Asbru, 
GLARE and SAGE. It also provides an assessment of how well these approaches respond to the challenges posed by 
paper-based guidelines and addresses topics of Artificial Intelligence that could provide a solution to the 
shortcomings of medical guidelines. Among the topics addressed by this paper are Expert Systems, Case-Based 
Reasoning, Medical Ontologies and Reasoning under Uncertainty, with a special focus on methodologies for 
assessing Quality of Information for managing incomplete information. Finally, an analysis is made of the 
fundamental requirements of a guideline model and the importance that standard terminologies and models for 
medical data have in the semantic and syntactic interoperability between a guideline execution engine and the 
software tools used in medical settings. We also propose a line of research that includes the development of a new 
guideline ontology and a decision model for a guideline-based Expert System that manages noncompliance with 
medical guidelines and incomplete information. 
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1. Introduction 

There is an increasing pressure in healthcare 
professionals to standardize their medical practice in 
order to prevent undesired variations. Medical 
guidelines are developed in order to achieve this 
purpose( Kurniawan et al., 2009a). In recent years there 
has been an explosion of interest in medical guidelines, 
with initiatives to stimulate guideline development 
promoted by many countries and healthcare 
institutions. In fact, medical guidelines are, currently, 
the best way to convey information to healthcare 
professionals, to ensure that their medical practice 
follows the rules of medical procedures. This is a very 
important matter, if one takes into account the 
consequences that may arise from a poorly conducted 
medical process. The prevalence of medical errors is 
significant in hospitals across the world (Saba and 
Rehman, 2012; Kalra 2004). Putting aside the human 
cost, which is immeasurable, the economic cost from 
lawsuits and other legal issues resulting from medical 
error has a deep impact in the budget of healthcare 
institutions. However, an overzealous practice, like 
defensive medicine, may have equally undesired 
consequences (Chawla and Gunderman 2008). The 
prescription of exams and treatments without scientific 
proof or basis also has a great economic impact and 
may seriously undermine the confidence that patients 
have in their physicians. This has consequences in the 
mental health of patients, as well. The primary 
objective of medical guidelines is to provide a 

scientific support to medical procedures, thus 
mitigating the occurrence of these situations. However, 
healthcare professionals still show some resistance 
towards the compliance with medical guidelines. The 
arguments used to justify this behaviour are that 
guidelines stifle change and innovation and restrain 
medical practice, preventing healthcare professionals 
from adapting their practice to their social, economic 
and cultural contexts (Thomson et al. 1995). 
Guidelines evolved in order to address some of this 
criticism, through the development of mechanisms to 
smooth updating processes and to accommodate 
justified variations in medical practice. Currently, we 
live in the age of information and, once again, medical 
guidelines should evolve to keep up with the rapid 
growth of scientific knowledge. Research in the field of 
computer-interpretable guidelines is booming, due to 
the need to deliver information to healthcare 
professionals in a faster way and to support them in 
decision making (Bekhti et al., 2012).  

In this paper, we start by providing some 
background information on medical guidelines and 
how they are developed. Then we address some AI 
techniques with the objective of determining how AI 
can improve the current state of the art, the 
development and the execution of medical guidelines. 
In the final sections of the paper we give a general 
presentation of the research line we are following and 
how it integrates the conclusions extracted from the 
analysis we made. It goes without saying that a paper 
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format cannot be compared to a computerized 
guideline, since the first cannot be processed 
electronically. The perspective we intend to show is 
how a digital format can be more advantageous and 
provide a new set of tools to facilitate the work of 
healthcare professionals. 
2. Medical Guidelines 
2.1. What are Medical Guidelines? 

Medical guidelines are systematically developed 
statements to assist healthcare professionals and 
patients about appropriate healthcare in specific 
medical circumstances (Miller and Kearney 2004). 
This is the most widely accepted definition of medical 
guideline, provided by the Institute of Medicine, of the 
United States (US). There are other terms used as 
synonyms of medical guidelines, such as protocols, 
practice policies, medical policies, practice parameters 
and medical pathways. Usually, the name given to 
these documents is a matter of personal preference 
rather than a reference to a standard nomenclature and 
it can change across healthcare institutions and 
countries. Despite these differing nomenclatures, there 
are common objectives associated (Miller and Kearney 
2004) with all of them, such as: 

 Help healthcare professionals and patients in 
decisions about medical 

 Procedures; 
 Describe appropriate care based on scientific 

evidence; 
 Act as the focus for quality assessment and 

activity improvement, 
 including audits. 
Medical guidelines are decision tools devised to 

shorten the distance between real medical practice and 
optimal medical practice (Mead 2000). The potential 
benefits from the implementation of medical guidelines 
include the reduction of morbidity and mortality, 
efficiency improvement and cost containment. They 
also provide their users a reference by which they 
guide their medical practice and measurable criteria to 
assess their performance. The evidence contained in 
medical guidelines is used, at the same time, to inform 
healthcare professionals of the latest developments in 
scientific knowledge and to justify their decisions 
during the medical process (Thomson 2000). The 
format of these documents is not standardized and 
shows variations according to the organization 
producing the guideline and the medical area it 
addresses (Saba et al., 2011a). 
2.2. Development of Medical Guidelines 

Each organization follows its own guideline 
development process. However, the different 
development methodologies have common phases and 
follow similar principles. 

Initially, guidelines were only based on the 
consensus of groups of experts, but with the growth of 

evidence-based medical practice, other techniques were 
included in guideline development. The Delphi and 
nominal group techniques are some of the 
methodologies that were later included in the 
development process and are still used today (Rehman 
and Saba, 2011a). Currently, guideline development is 
more focused on an extensive research of the literature 
and thorough analysis of empirical evidence. The 
process usually starts with the choice of the guideline 
topic or subject, based on the problems that motivate 
the development (Rosenbrand et al. 2008; Rosenfeld 
and Shiffman 2006). Medical guidelines can be 
developed to a wide range of subjects and medical 
areas, including health conditions bound to diseases 
and economical costs. To choose the topic, it is 
necessary to do a preliminary check of the available 
evidence in order to ascertain the validity of the theme. 

The composition of the work group is the 
following step (Rosenbrand et al.2008; Rosenfeld and 
Shiffman 2006). The efficiency of the guideline highly 
depends of the nature of the group producing it. The 
work group must be multidisciplinary, in a way that 
includes participants from all the areas affected by the 
topic of the guideline. Once the group is gathered, the 
analysis of the underlying problem, to which the 
guideline must provide a solution, starts. The work 
group must search for other guidelines concerning the 
topic, whose existence does not invalidate the creation 
of a new one, since the existing ones may be outdated. 
The result from the analysis of the problem should be a 
set of key-questions that clearly identify the population 
being studied (the group of individuals who will be the 
target of the diagnosis or intervention), the type of 
control used and the efficiency measures that will be 
used to evaluate the interventions. 

The objective of the literature research is to find 
the best available evidence, capable of answering the 
key-questions formulated in the previous step. The 
development group has to define some search 
constraints (e.g., to privilege a published work over an 
unpublished one) in order to assure the quality of the 
evidence. Once all the information sources are 
gathered, the work group does a critical appraisal of the 
evidence, based on the methodologies used to do the 
studies that generated the evidence. The reviews are 
summarized in evidence tables, with a grade being 
given to the medical trials that were selected 
(Rosenbrand et al. 2008; Rosenfeld and Shiffman 
2006). Healthcare institutions that produce guidelines 
do not have a common grading system, which is 
inconvenient when one has to compare the evidence of 
similar guidelines. The Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
(Kavanagh 2009) workgroup was created with the 
objective of developing an approach to evidence 
grading that can be used by different organizations. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2641 

The GRADE system has been adopted by an increasing 
number of organizations and it is in continuous 
development.  

After the evidence grading, the workgroup must 
elaborate a sketch of the guideline and submit it to 
external revision. Usually, this revision is performed 
by independent entities in conferences or healthcare-
related gatherings. This is an iterative process in which 
the guideline is altered according to the reviews and 
then proposed for another external revision, until it 
reaches a stable version. Then the guideline is 
published and disseminated through conferences and 
newsletters to healthcare professionals.  
2.3. Shortcomings of Current Medical Guidelines 

In the final phase of the development process, the 
development group has to choose suitable means for 
disseminating guidelines (Thomson et al. 1995). The 
usual ones are newsletters to healthcare professionals, 
disclosure at medical conferences and through online 
PDF repositories of guidelines (Rahim et al., 2011; 
Dennis et al. 2004). However, these means do not 
provide the desired coverage and sometimes fail in the 
delivery of knowledge to healthcare professionals. This 
is an important aspect, since feedback from the medical 
community is the best mechanism through which 
guidelines are improved. 

Guideline documents have a structure that makes 
them difficult to consult. Usually they are long texts 
and the recommendations are contained in the body of 
that text. This aspect interferes with the retrieval of 
relevant information by healthcare professionals and 
makes the consultation for real time application rather 
complicated. Moreover, these long documents are 
difficult to update, which is a great drawback in the 
evolution of a guideline, since it has to accompany the 
development of medical knowledge in a specific 
medical area (Rosenbrand et al.2008). 

Another issue is the ambiguity of the content of 
guidelines (Woolf et al. 1999). Ambiguity can be 
classified into syntactic, semantic and pragmatic 
(Codish and Shiffman 2005). Syntactic ambiguity 
occurs when the structure of a statement is not clear, 
thus impeding its correct interpretation. Misplaced (or 
lack of) punctuation and wrongfully applied boolean 
connectors are some of the causes of syntactic 
ambiguity. The classic definition understood 
generically by people as ambiguity fits the category of 
semantic ambiguity, characterized by situations in 
which terms can be interpreted in more than one way. 
Misuse of abbreviations, such as the case of the word 
“cold”, which in the context of a guideline can mean 
“common cold”, “cold sensation” or “Chronic 
Obstructive Lung Disease”, fall in the specter of 
semantic ambiguity. As for pragmatic ambiguity, it 
happens when the recommendations of medical 

guidelines are not consistent or conflict with each 
other. 

The vocabulary used in medical guidelines may 
also denote vagueness (Codish and Shiffman 2005). 
Sometimes the boundaries of a term are not completely 
understood by healthcare professionals. To show an 
example, temporal vagueness is frequent in guideline 
recommendations, with the use of terms such as “rare” 
or “common”. The under specification of terms is also 
frequent, with terms like “moderate”, “elderly” and 
“adequate” being used without sufficient detail for 
clear interpretation. The texts often have occurrences 
of probabilistic terms to describe the frequency of 
events, namely “impossible”, “certain”, “unlikely” and 
“probable”, whose interpretation falls upon the 
subjective perception of the reader. The same situation 
occurs with some of the quantitative terms that are used 
(Rehman and Saba, 2011b). 

Healthcare professionals often complain that, 
rather than offering support for medical practice, 
medical guidelines restrain it, the argument being that 
they do not consider the social, cultural and economic 
conditions of the context in which they are applied 
(Woolf et al. 1999). Healthcare professionals may need 
to adapt their medical practice according to the origin 
of their patients, but the steps for doing so are not 
described in medical guidelines. This lack of context-
awareness is one of the major causes for 
noncompliance (Rahim et al., 2012). 

Currently, medical guidelines do not cope with 
preference-sensitive decisions, for instance, between 
scientifically valid treatments that may be applied to 
the same situation. In this case, there should be a group 
decision that takes into consideration the preferences 
and goals of the medical team responsible for the 
medical case as well as those of the patient (Weidjen et 
al. 2011). What usually happens, in these cases, is that 
the decision is made by one healthcare professional 
only, without consulting the other parts involved. The 
level of uncertainty and incompleteness of the 
information upon which decisions are made, during the 
application of guidelines, is also a matter of concern 
(Logan and Scott 1996). A symptom is a somewhat 
uncertain indication of a health condition, since it may 
or may not occur together with the disease. Thus, it is 
necessary a measure of the uncertainty associated to 
the observation of a symptom and the risk of the 
occurrence of a disease. During medical encounters, 
healthcare professionals have to collect the values of 
relevant medical parameters that build the patient’s 
state. The observations made by healthcare 
professionals, in order to obtain these values have a 
subjective nature, since a human being is doing them, 
thus the information they generate may be 
contradictory/inaccurate and sometimes the values of 
these parameters may not be obtainable due to the lack 
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of technical means to do so. These cases of 
contradictory, inaccurate and missing information fall 
under the designation of incomplete information.  
3. Artificial Intelligence and Medical Guidelines 

AI is a field of study that aims to explain and 
emulate intelligent behaviour in computational 
processes (Schalkoff, 1990). It is the branch of 
computer science that is concerned with the automation 
of intelligence. The ability to make machines think like 
human beings creates new possibilities in many areas. 
Research in AI helped the development of new 
technologies that nowadays are the basis of many big 
systems. These technologies are primarily used to 
automate tasks and perfect knowledge-based processes, 
such as decision making. 

The application of AI in medicine can be traced 
back to the middle of the 1970s and early 1980s, and 
led to the appearance of a subarea in AI, called 
Artificial Intelligence in Medicine (AIM). Research in 
this new field was pioneered by research groups in the 
US. An early definition of AIM was provided by 
Shortliffe (1990), stating that the primary concern of 
this research area was the construction of AI programs 
that perform diagnosis and make therapy 
recommendations. This definition reflects the primary 
focus of AIM at that time, which was the 
understanding and automation of the medical 
encounter. Nowadays, AIM is more focused on giving 
support to healthcare workers rather than trying to 
replace them, thus the identification of the right areas 
of medicine in which this support can be given is the 
key aspect that dictates the acceptance of AI 
technologies by clinicians. 

The variety of roles AI programs may play in 
medicine is great. The use of medical knowledge is one 
of such roles, namely the support to human cognition 
that can be implemented, for instance, as reminder 
systems that alert healthcare professionals of medical 
events or contradictions in treatment plans. AI 
programs can also be used to create new knowledge by 
discovering new phenomena through data analysis, 
pattern discovery and associations. Machine learning is 
the subfield of AI that deals with the generation of new 
knowledge and includes different techniques to 
produce systems capable of providing a description of 
medical features. Case-based Reasoning (CBR) is one 
of such techniques. Based on past medical cases, CBR 
is able to generate recommendations to new ones. The 
form in which these recommendations are provided 
varies, but rules and decision trees are among the most 
commonly used. An example of this type of system is 
KARDIO, for interpreting ECGs (Bratko et al. 1989). 
Another application of machine learning in medicine is 
the use of data-mining in the construction of 
pathophysiological models and drug discovery. AI 
systems containing medical knowledge, usually about a 

specific domain, are capable of reasoning and reaching 
conclusions based on data. The array of functions AI 
programs can perform includes: alerts and reminders, 
diagnostic support, agents for information retrieval and 
image recognition/interpretation. DXplain (Rehman 
and Saba, 2012c) and HELP (Gardner et al. 1999) are 
examples of these knowledge-based decision support 
systems and are among the first ones to be developed. 

In the remainder of this section, the focus will be 
placed on some topics and technologies of AI that may 
provide effective responses to the shortcomings of 
medical guidelines and help the development of 
medical practice. 
3.1. Group Decision Making 

Group decision is a common phenomenon in 
human decision making activities. It is an arduous task, 
since it implies the aggregation of individual 
alternatives to yield a decision that is acceptable to the 
group as a whole (Robert et al. 2008). The group 
explores a number of alternative solutions, answering 
“what-if” questions and the participants may have 
different roles in the decision process according to pre-
established criteria by the organization. 

During the application of medical guidelines, 
there are moments when this type of decision is 
required. The selection among scientifically valid 
options during the medical process must be done based 
on the opinions of the parts involved (healthcare 
professionals and patients). Technology-assisted 
decision making may help the generation of ideas and 
actions, the choice of alternatives and the negotiation 
of solutions. The existence of CIGs and a tool for 
execution of medical guidelines  enables the 
implementation of automated group decision making. 

The work of Karacapilidis and Pappis (1997) 
summarizes some of the aspects that must be taken into 
account when developing a framework for group 
decision. The first one is the spatial distance between 
decision makers and the electronic communication 
facilities that enable them to communicate with each 
other. In the medical setting, it is not uncommon for a 
medical case to be treated by a medical team whose 
members are from different healthcare institutions, so 
the development of a virtual environment that enables 
the communication between them may be an advantage 
to the discussion of guideline recommendations, as 
shown in previous works with successful knowledge 
exchanges (Mohamad et al. 2012; Househ et al. 2011). 
The type of environment influences the goals of 
decision makers. The goals are different in an 
environment where the group wants to solve a common 
problem cooperatively from another in which 
bargaining takes place. Typically, in a medical 
environment both situations can occur, a medical team 
may be discussing the diagnosis of a patient and their 
members may have different opinions based on 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2643 

different evidence. The implementation of techniques 
in a virtual medical decision environment to extract 
information about the actors (e.g., stress level) (Novais 
et al. 2012), would assist the definition of the type of 
interaction between the group members and 
consequently the selection of a suitable decision model. 
However, the development of mechanisms that enable 
them to express their preferences is necessary. The type 
of control over the decision process is also important. 
The group members may follow a democratic process 
in order to reach a solution (e.g., voting) or they may 
follow a hierarchical model in which the system is 
supported by a mediator, capable or not of imposing 
decisions to the other members. 

A group decision environment with a decision 
model will help healthcare professionals and patients 
clarify their position in the decision making process 
and assure that their perspectives and preferences are 
heard. 
3.2. Expert Systems 

An Expert System (ES) is a computer program 
capable of performing at the level of a human expert, 
or above it, in some knowledge domain (Nikolopoulos 
1997). This type of systems uses knowledge and 
inference procedures to solve difficult problems. They 
have to mimic the adaptation capabilities of human 
beings in order to find solutions to new problems 
(Jackson 1990). There are four fundamental aspects of 
the construction of ESs (Nikolopoulos, 1997): the 
knowledge acquisition module, the knowledge base, 
the inference engine and the interface. The knowledge 
representation in an ES applies concepts of logics to 
create structured formalisms and inference rules, as 
well as ontologies to define the domain context. The 
knowledge itself may be introduced in the system by 
human experts as rules, obtained from past experience 
through learning algorithms or both. 

Expert systems not only apply knowledge to 
situations but also generate new knowledge for new 
situations. The advantage of these systems, namely in 
healthcare, is that they are able to justify the decisions 
they make and provide confidence measures in their 
decisions. One of the problems healthcare professionals 
are faced with is the efficient use of all the information 
concerning medical cases that they have. ESs provide 
means to treat large amounts of information and extract 
knowledge to be used in the future. 

The applicability of ESs in healthcare has been 
proven through cases such as those of MYCIN (Melle 
1978), for the diagnosis of infectious diseases; and 
NED (Zhou et al. 2002), which is used for the detection 
of lung cancer cells in the images of the specimens of 
needle biopsies. The usefulness of ESs in healthcare is 
evidenced in the work of Seto et al. (2012) that 
comprises the development of a rule-based ES for the 
monitoring of heart failure. The development of an ES 

based on medical guidelines will enable the 
implementation of guideline acquisition tools based on 
domain ontologies that represent the different aspects 
of the medical process. Such a system will also enable 
referencing the evidence and medical trials that are 
responsible for a recommendation, in order to provide 
healthcare professionals the support they need to justify 
their actions. Inference rules are a fundamental feature 
of the system. Initially, they must be based on the 
available evidence researched during the guideline 
development process by human experts, but afterwards, 
learning techniques, such as CBR, may be used to 
reinforce the rules of the system or offer alternatives to 
the recommendations of guidelines. Such an ES will 
also enable healthcare professionals to give their 
feedback of the recommendations of guidelines, 
according to the outcomes of their application, 
producing data that may be used to improve them. The 
issue of guideline contextualization may also be 
addressed by the ES through the use of information 
retrieval techniques to search for news and articles that 
fit the scope of the health conditions addressed by a 
guideline. Such a feature may be useful when dealing, 
for instance, with flu outbreaks, since the healthcare 
professional may consider relevant the information 
about new virus strains that are currently active and 
characteristics of the population that make them 
particularly vulnerable to those strains, adapting his 
medical practice accordingly. 

Currently, web applications are growing fast. 
They present some advantages to their desktop 
counterparts that make them the ideal support for ESs 
(Duant et al. 2005). They require no installation and 
updating and are accessible from anywhere on the 
internet. The data is stored remotely and they do not 
require high specs from the devices in which they run. 
This portability makes them accessible to low spec 
PCs, smart phones and tablets. 

A web-based ES for the application of medical 
guidelines would allow healthcare professionals to 
access the information they need when they are in 
contact with their patients, filling in any knowledge 
gaps they might have. It would also provide decision 
support during the medical process and solve the 
problem of guideline delivery to healthcare 
professionals. Although there is a widespread research 
in the field of healthcare ESs, their application in real 
life is not so widespread. Among the reasons for this 
situation is the fact that in many of them, developers do 
not consider the cognitive necessities of healthcare 
professionals when designing their interfaces (Johnson 
and Turley 2006). Intelligent interfaces reflect the 
user’s goals, tasks and processes in order to make 
human-machine interaction a collaborative experience. 

As such, they provide an abstraction level of the 
processes that occur in the internal structure of the 
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system that resembles the cognitive process of the 
users. This is beneficial to the implementation of 
medical guidelines, since it enables the development of 
user-friendly tools consisting of graphical interfaces 
that support primitives for drawing the control 
information within the guideline, windows for 
acquiring the internal properties of the objects, 
facilities for browsing medical guidelines and an 
environment for consistency checking. To achieve 
these purposes, the interface needs specific data about 
the medical domain that is being addressed, as well as 
models for the representations of the knowledge of 
medical guidelines, their rules and processes. 
3.3. Case-Based Reasoning 

CBR is an artificial intelligence approach that 
makes use of past experience to solve current problems 
(Aamodt and Plaza 1994). The applicability of CBR in 
health sciences is vast, given the similarities this 
research method has with the cognitive process of 
healthcare professionals: it is a natural process for them 
(Bichindaritz and Marling 2006). Case histories are the 
main training tool for clinicians and the medical 
literature is filled with accounts of the treatments of 
individual patients. Moreover, some diseases still 
remain a mystery to the medical community, which 
impedes the definition of generic models to manage 
them. The approach to these medical cases requires 
background knowledge recorded in practice cases. 
These background cases complement guidelines and 
help to interpret them. The human body is a complex 
biological system that is difficult to describe and even 
in well-known health conditions (e.g., hypertension 
and heart disease) several diagnoses interact to produce 
a given set of symptoms.  

Typically, a CBR process is composed of four 
sequential phases: retrieve, reuse, revise and retain 
(Aamodt and Plaza 1994). The first phase consists of 
retrieving one or more previously experienced cases 
that are relevant. The relevance of the cases 
corresponds to a similarity measure, (e.g., the 
difference of the sums of the different attributes that 
build the case). During the reuse phase, the solutions of 
the retrieved cases are mapped to the new case, which 
may involve adapting the solution in order for it to fit 
specific requirements of the new problem, since it is 
unlikely that a an exact match of the new case exists in 
the case memory. In the third phase, revise, the best 
matching solution is tested in order to predict the 
results of its application. If the result does not meet the 
expectations, the action taken is revised. In the last 
phase, retain, the solution of the new case is stored in 
the case memory, contributing to its enrichment. 
Among the applications of CBR systems in the health 
sciences domain, CASEY is one of the earliest (Koton, 
1988). This system diagnosed heart failure patients by 
comparing them to earlier patients whose diagnoses 

were known. CASEY also integrated an earlier model-
based system and pioneered the combined use of CBR 
and another reasoning methodology. PROTOS 
(Bareiss, 1989) is another early CBR system that 
assigned patients to pre-defined diagnoses based on 
past cases (Bichindaritz and Marling 2006). Since the 
debut of these systems, CBR has been used for other 
tasks, such as nursing diagnosis (e.g., FLORENCE 
system (Bradburn and Zeleznikow 1994)), radiation 
therapy design (e.g., ROENTGEN system (Berger 
1994)), diagnose of degenerative brain diseases 
through image segmentation of CT and MR brain 
images (e.g., HPISIS system (Perner 1999), Kurniawan 
et al., 2009b), to name a few. 

CBR may be used to manage non-compliance 
with medical guidelines. When executing a medical 
guideline in an ES, the healthcare professional may 
have to face a situation that was not predicted by the 
guideline or in which his professional opinion is 
different from the recommendations provided by it. 
Moreover, the unavailability of relevant patient data or 
resources, and the existence of data that is outside the 
range foreseen by the guideline may also require a 
deviation from the protocol by healthcare 
professionals. When faced with these situations, the ES 
may allow the healthcare professional to edit the 
guideline in order to fit the current case. With the help 
of CBR, the system may construct a case memory of 
these deviations, where the description of the cases (the 
pair attribute/value of the medical parameters) and their 
solution (the alteration made to the guideline) are 
stored for later retrieval to solve similar cases. This 
way, the system could grasp the constraints (social, 
economic and cultural) of the medical practice of 
physicians and provide useful feedback of the 
applicability of a certain guideline. An elevated 
number of cases in the memory case for a specific 
guideline are an indicator that a step of the guideline or 
the guideline itself is not fit for medical application. 
3.4. Medical Ontologies 

In the context of AI, an ontology is a formal 
representation of knowledge as sets of concepts and the 
relations between them within a domain (Gruber 1993). 
An ontology defines a vocabulary that contains all the 
concepts that may be used to model the domain and 
how they relate to each other. This conceptualization is 
achieved through the definition of classes and 
subclasses of individuals along with the properties of 
the individuals in a class. 

Ontologies have a key role in the Semantic Web 
(Berners-Lee et al 2001), since they structure 
underlying data for the purpose of comprehensive and 
transportable knowledge and machine understanding. 
Besides allowing machines to read and interpret 
information, ontologies present other advantages to 
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knowledge engineering such as automated validation 
and consistency checking. 

In a complex domain such as the medical one, 
ontologies provide significant advantages in the 
formalization of medical guidelines. The vagueness 
and ambiguity that, sometimes, is present in guidelines 
can be removed through the use of controlled 
vocabularies, thus eliminating fuzzy relations between 
the concepts of the domain. It would also allow the 
extraction of rich patterns, that would go unnoticed 
otherwise, and the construction of inference 
mechanisms in the domain. The guideline ontology can 
be shared in ontology repositories for widespread use. 
Currently there is a growing interest of medical 
guideline researchers in ontology-driven execution of 
medical guidelines (Isern et al. 2011; Rehman and 
Saba, 2012d). 

The Unified Medical Language System (UMLS) 
(Bodenreider 2004) reflects the efforts of the US 
National Library of Medicine to remove ambiguity and 
vagueness from the medical setting. It is an ontology 
that aggregates terms used to describe the same 
concept from existent knowledge sources (e.g., 
SNOMED CT, LOINC, ICD-10, MeSH) under the 
same identifier. The UMLS has three main 
components: the Metathesaurus, the Semantic Network 
and the SPECIALIST Lexicon (Rehman and Saba, 
2012e). 
3.5. Reasoning under Uncertainty 

AI provides some techniques that deal with 
uncertainty and incomplete information in decision 
making scenarios. They can be classified in qualitative 
and symbolic methods (Clark 1990). The advantage of 
symbolic methods is that they bring some “common 
sense” validity, present in approaches such as non-
monotonic logics, default logic and unfeasible 
reasoning. There are also other symbolic methods, 
often called reason-based (Fox et al. 2001; Rehman, 
2012), that use informal endorsements for multiple 
options and formalizations of everyday strategies for 
reasoning about competing beliefs, argumentation 
being one of these techniques. 

However, the health sciences are, currently, more 
interested in the numeric methods such as Bayesian 
Networks, Dempster-Shafer Theory or Fuzzy Logic 
(Clark, 1990). 

Bayesian Networks were derived from probability 
theory and appeared for the first time in the middle of 
the 1980s (Pearl 1986). It is a statistical model defined 
by two components: a qualitative component and a 
quantitative component (Clark 1990). The qualitative 
component is an acyclic orientated graph, whose nodes 
represent a random variable that may assume any value 
from a given set and is associated with a probability 
distribution. The existence of an arch between two 
variables means that they are statistically dependent. 

The quantitative component is a conditional probability 
distribution. The essence of this approach is the 
representation of hypotheses and relations in the 
domain under consideration. In the medical domain, 
the relation of causality between medical parameters 
and diseases may be effectively represented through 
Bayesian Networks and it is possible to obtain these 
relations from medical guidelines (van Gerven et al. 
2008; Rehman and Mohamad, 2008). 

Moreover, the prior probabilities for the different 
variables (which is one of the drawbacks of the 
approach), as well as the conditional probabilities, may 
be gathered from the empirical evidence displayed in 
the guideline. Thus, the combined used of Bayesian 
Networks and medical guidelines adds value to the 
medical process and provides quantitative measures 
that enable healthcare professionals to assert the 
solidity of their decisions. The work of Lucas (2004) is 
heavily focused on the combined use of medical 
guidelines and Bayesian networks for medical decision 
support systems. The Dempster-Shafer Theory of 
evidence was initially developed by Dempster in 1967 
(Dempster 1967) and later extended by Shafer in 1976 
(Shenoy and Shafer 1986). It relies in degrees of belief 
to represent uncertainty. This approach allows the 
assignment of degrees of belief to sets of hypotheses 
(e.g., {gastric cancer, gastric ulcer}) instead of 
individual medical parameters, like Bayesian networks. 
For this reason, it is considered that Dempster-Shafer 
Theory is better able to represent the process of the 
narrowing of hypotheses with the accumulation of 
evidence. This process is claimed to mimic diagnostic 
reasoning.  

Dempster-Shafer Theory can deal with ignorance 
and non-exhaustiveness, since it identifies a set of 
solutions that reflects any other options that are not 
discretized. However, it receives some criticism 
concerning the computational complexity that 
generates for large sets of hypotheses (Clark 1990). 
Despite these shortcomings, Dempster-Shaffer Theory 
has been used efficiently for the representation of 
medical knowledge and uncertainty in some critical 
areas (Straszecka 2004). 

The Fuzzy Sets approach was initially developed 
with the objective of quantifying imprecise classes in 
natural language (Kurniawan et al., 2011). It is most 
useful when sets are defined by vague concepts and 
variables are continuous (e.g., height, warmth, age). 
Natural language is full of examples of fuzzy 
classifiers, like predicates (e.g., small, large, young), 
quantifiers (e.g., most, many, few), probabilities 
(likely, unlikely) or truth values (e.g., very true, quite 
true, mostly true). The quantification in this method is 
provided by membership functions that attribute a 
value in the in the interval [0,1] to the relevant 
elements. Fuzzy Logic was derived from fuzzy sets and 
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is based on the notion of truth degree of a preposition. 
It defines operators that express the disjunction and 
conjunction of prepositions, independently of their 
meaning. Just as it is difficult to estimate the prior 
probabilities of a Bayesian Network, the production of 
membership functions is complex (Clark 1990). Many 
disciplines of medicine already use Fuzzy Sets in ESs, 
for tasks such as diagnostic and imaging analysis 
(Abbod et al., 2001). Fuzzy Sets are being researched 
for the representation of operational guideline 
knowledge and the definition of threshold values for 
medical parameters. 

In fact, currently, Fuzzy Logic is being integrated 
with the Arden Syntax (Vetterlein 2010) guideline 
model in order to produce a continuously graded 
applicability of statements. All these approaches deal 
with uncertainty from a perspective of causality and 
interdependence, but do not address the aspects of 
incomplete information and the different forms it can 
assume. Further in this paper we will present a 
methodology called the Quality of Information (QoI) 
(Neves et al. 2012) that provides ways of dealing with 
this information and making it useful to the decision 
making process. 
4. Computer-Interpretable Guidelines 
4.1. Living Guidelines 

As a response to the challenges presented by 
medical guidelines, the concept of Computer-
Interpretable Guideline (CIG) emerged (de Clercq et al. 
2008). CIGs are representations of medical guidelines 
in a digital format, suitable for being interpreted by 
machines. A digital format of medical guidelines may 
be a game changer in all the aspects that revolve 
around them, namely development, dissemination, 
implementation and execution. 

There is a set of features that guideline 
researchers would like to see guidelines acquire 
(Rosenbrand et al. 2008). Features such as modularity, 
dynamism and interactivity are gathered under the 
concept of living guidelines (Seyfang et al.2007), 
which basically is translated into guidelines that are 
easy to update and modify and have an active role in 
providing knowledge to healthcare professionals. The 
objective of researchers is to change the static and 
passive nature of guidelines. CIGs are, currently, the 
best way to achieve this purpose. 

The development of a standard model of CIGs 
may provide a deeper understanding of the medical 
process and may have significant benefits. A depiction 
model for medical guidelines can be used to identify 
the different requirements that must be accomplished 
before making a decision, to establish decision criteria 
and thus helping healthcare professionals in this critical 
moment of the medical process (Elkin et al. 2000). 
Having a model also enables the definition of methods 
to verify the semantic and syntactic structures of 

guidelines, providing a way to distinguish a well 
formed guideline from a poorly made one (Elkin et al. 
2000). If the model enables the definition of modular 
components, like for instance medical procedures that 
are common to different guidelines, it may be possible 
to reuse this knowledge when building a new digital 
guideline (Elkin et al. 2000). 

The creation and use of CIGs offer a better 
description and recording of patient states and may 
provide selective access to background knowledge to 
be used in specific circumstances. The use of automatic 
reminders according to the recommendations of 
guidelines may also be implemented (Fox et al. 2008). 
4.2. The Document-centric and Model-centric 
Approaches 

Decision support systems based on medical 
guidelines may support healthcare professionals in 
following the best medical practice in a consistent way. 
Formalization of guidelines in a guideline 
representation language may follow two different 
approaches (Sonnenberg and Hagerty 2006): 
document-centric and model-centric. 

The document-centric (Kaiser and Miksch 2009) 
approach consists in using mark-up tools on the 
original guideline documents. The original document is 
either marked up or annotated, to produce a more 
structured format with defined semantic elements. 
Usually, this process is carried out in stages. First, the 
mark-up is used to identify elements in the text of the 
guideline. Then, using a specialized tool, a semantic 
tag is assigned to the elements and the connections 
between them are made. The advantage of this 
approach lies in enabling the encoding of CIGs without 
the need to have a profound knowledge of a specialized 
computer language. However, the current tools that 
perform this process are not perfected yet and it is 
difficult to construct long and complex guidelines 
using this method. On the other hand, in the model-
centric approach (de Clercq et al. 2004), a depiction 
model is formulated by domain experts and the 
relationship between the new model and the original 
document is indirect. The acquisition of guidelines in 
the model-centric approach is done directly by 
healthcare professionals into the new model. Through 
this process, it is possible to develop friendlier 
interfaces for healthcare professionals to encode their 
guidelines and at the same time, they become more 
knowledgeable of the different steps that compose the 
medical process. 

GEM Cutter (Shiffman et al. 2000), Stepper 
(Ruzicka and Svatek 2004) and DELT/A (Votruba et 
al. 2004) are some of the most relevant markup-based 
tools that generate semi-formal models of marked 
guideline texts. GEM Cutter was one of the first tools 
to apply a document-centric approach and transform 
guideline information to an ad hoc format, called 
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GEM. Stepper is a tool that segments the initial text in 
multiple user definable steps coded in XML. DELT/A 
stands for Document Exploration and Linking 
Tool/Addons and, as its name indicates, it supports the 
translation of HTML documents into any XML 
language, among which is the Asbru guideline 
representation model. There are methodologies (e.g., 
LASSIE (Kaiser and Miksch 2009)) for document-
centric approaches that use information extraction 
techniques that rely on databases of medical 
terminologies to acquire guidelines in a semi-automatic 
way, thus eliminating the requirement of having an 
healthcare professional manually tagging the terms in 
the original document. We will present some 
applications for model-centric acquisition of medical 
guidelines when presenting the different representation 
models for medical guidelines, further in this paper. 
4.3. Aspects of CIG-based Systems 

In the conception and development of CIG-based 
decision support systems, researchers identified four 
aspects that must be taken into consideration in the 
development process (de Clercq et al. 2004): guideline 
representation and modelling, guideline acquisition, 
guideline validation and testing, and guideline 
execution. 

The model is the fundamental feature of a CIG-
based decision support system (Peleg et al. 2003). It 
has to provide enough expressivity in order to 
accommodate every step of a guideline. Normally, the 
models created exclusively for guideline representation 
have a set of construction units (e.g., tasks or steps) 
that are used to build a guideline (de Clercq et al. 
2004). These building blocks are given the designation 
of representation primitives (e.g., decisions, actions) 
and are used according to a Task Network Model 
(TNM). Some works consider the adaption of business 
process models, such as Petri Nets (Quaglini et al. 
2000), to the modelling of medical guidelines. 
However, these approaches are lacking in expressivity, 
since they were developed to support business 
organizations and processes rather than medical 
organizations and processes. The possibility of using 
them in medical settings is being actively studied in 
order to define higher abstraction layers, capable of 
expressing the different steps of the medical process, 
on top of the basic model. 

Whichever model is chosen, the degree of 
complexity the representation is able to accommodate 
is an important factor. Different models may differ in 
terms of the abstraction levels they allow, for instance, 
in the nesting of guidelines inside other guidelines. 
Medical guidelines possess two different types of 
knowledge (Rosenbrand et al. 2008), the declarative 
(scientific knowledge about the domain) and 
procedural (the inference methods and the decision 
model), which have to be formalized through a 

language in the representation model. The language 
should provide an objective vocabulary, syntax and 
semantics, so that an inference engine can be 
developed. In a complete representation, there should 
be also triggering criteria, which include initial 
screening to assess if a patient should enter a protocol 
or not and connect the different elements of the 
guideline according to the output of decisions. Another 
indispensable feature is temporal patterns, since 
guideline recommendations depend mostly of the state 
of the patient in a given moment. Knowing this, it is 
essential for a guideline model to provide mechanisms 
to define durations, repetitions and cycles of tasks. An 
acquisition tool must be developed, in order to help 
healthcare professionals structure the knowledge 
according to the guideline model that was defined 
(deClercq et al. 2004). The tool must take into account 
the approach followed for guideline acquisition, if it is 
either document-centric or model-centric. 

The precision, the syntactic correctness and the 
semantic coherence are extremely important in the 
acceptance of CIGs by healthcare professionals and in 
their integration in daily practice (de Clercq et al. 
2004). As such, the inclusion of mechanisms for 
guideline validation and testing, in the guideline 
execution engine, is necessary. During the execution, 
the guideline execution engine should have access to a 
database containing the values for the medical 
parameters that build the patient’s state and thus 
enabling the application of medical guidelines in real 
time (Saba et al., 2011b). 
4.4. Current Approaches to Guideline Modelling 
and Execution 

Currently there are few CIG systems available 
and they lack application in real medical settings. In 
this review we will address them by their depiction 
models and mention the execution engines available for 
each one, as well as the underlying platforms. The 
selection of the approaches we will address was based 
on opinions collected from the literature that deemed 
them the most relevant. Table 1 shows a summary of 
the available software tools and models as well as their 
main features. 
4.4.1. Arden Syntax 

Arden Syntax (Hripcsack 1994) was developed in 
1989 and is now a standard of Health Level 7 (HL7). 
The current version of Arden Syntax is Arden Syntax 
2.8. The primary aim of this approach is the sharing of 
simple and independent guidelines as modules. Each 
medical guideline is modelled as a Medical Logic 
Module (MLM), which comprises relevant knowledge 
for only one judgment. Initially, each MLM was an 
ACII file divided in three partitions: maintenance, 
library and knowledge. 

The maintenance and library partitions possess 
administrative information about the guideline, namely 
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authoring and version number. The constructs of the 
maintenance partition are title, (file)name, author, 
version, institution, date of last modification and 
validation status. The validation status contains 
information about the approval of the guideline in a 
local institution and it may have three possible values: 
testing, research, production and expired. The 
transition from testing to production means a shift of 
responsibility from the institution that developed the 
MLM to the local institution where the guideline will 
be applied. The library compartment contains 
constructs used for a detailed description of the 
guideline and among them the attribute purpose 
enables the expression of the medical objective of the 
MLM. 

The main constructs of the knowledge 
compartment are data, evoke, logic and action. The 
data construct is used to obtain the values of the 
concepts referred in the MLM from the information 
system of the healthcare institution. The evoke 
construct contains the events that trigger the execution 
of the MLM and these events are related with the 
medical parameters in data. The decision criteria are 
expressed in the logic construct through if-then-else 
rules and sets of logical, mathematical and temporal 
operators. When a rule is assessed to the value true, a 
given procedure of the construct action is proposed. 
These procedures may include messages/alerts or the 
execution of other MLMs. This approach reveals great 
modularity and gives transparency to the decision 
making process, but given its simplicity, the ability to 
capture the full content of a medical guideline is 
compromised. Arden Syntax is mainly used in alert and 
monitoring systems, like the ones provided by the 
Regenstrief Institute. It is defined in Backus-Naur 
Form (BNF), a notation technique used to describe the 
syntax of computation languages. Currently the 
development of Arden Syntax by HL7 is based on 
XML (Haron et al., 2011). 

There is a myriad of tools to acquire and execute 
guidelines in Arden Syntax. We will highlight the 
Arden Syntax IDE (Samwald et al. 2012), which is a 
simple development environment that provides syntax 
highlighting and testing functionalities for MLMs. The 
Arden Syntax IDE contains a compiler that generates 
java classes from MLM code. These classes are then 
executed by an Arden Syntax Rule Engine that works 
together with another component, the MLM manager, 
which gives the rule engine the access to the available 
MLMs in the system. Arden Syntax is a highly portable 
format, conceived to be integrated in Medical 
Management Systems (CMs). 
4.4.2. Guideline Interchange Format (GLIF) 

The Guideline Interchange Format (GLIF) (Ohno-
Machado et al. 1998) represents an effort of Intermed 
Collaboratory in the development of a sharable medical 

guideline representation model. The first published 
version of GLIF was released in 1998 and its current 
version is GLIF3 (Boxwala et al. 2003). This approach 
was developed in order to reflect a flowchart of steps 
and consists of a set of classes that describe the 
fundamental characteristics of a guideline and 
constructs that contain the medical parameters. 
Through this flowchart representation, GLIF3 provides 
a better understanding of the medical process to 
healthcare professionals. 

A guideline in GLIF3 is an object that contains 
different steps, namely: decision steps, patient state 
steps, branch steps, synchronization steps or action 
steps. This approach follows the Task Network Model 
(TNM), so that every moment of the medical process is 
labelled as a step. 

Decision steps model decision points in a 
guideline and direct the care flow from one to 
alternative steps. There are two subclasses in decision: 
case step and choice step. A case step contains a set of 
logical expressions that initially corresponded to an 
excerpt of Arden Syntax. Currently, GLIF3 uses an 
OCL (Object Constraint Language) expression 
language called GELLO (Sordo et al.,2003) that has 
more expressive power than the previous. As for choice 
steps, they contain only a set of options for the next 
step in the medical process and the selection is made 
by an external agent (e.g., the user). 

Patient state steps function as labels that have 
constructs used to describe the patient’s health 
condition. These steps are used as data entry points in 
the system. When the state of the patient is updated, the 
guideline that possesses the corresponding patient state 
is executed. 

The tasks of the medical process are modelled in 
the action steps through three distinct constructs: 
medical actions, activity oriented actions (e.g., 
messaging, retrieving of patient data) and control 
actions (invocation of structures such as sub-
guidelines). 

At Columbia University, GLIF is being integrated 
with the Medical Event Monitor and the Computerized 
Physician Order Entry systems to provide medical 
decision support (Peleg and Wang 2006) for post-
CABG (Coronary Artery Bypass Grafting) (Zheng et 
al. 2010). Encoded GLIF guidelines are also being used 
in Israeli clinics for the management of injuries in the 
feet of diabetics. The GLIF3 Guideline Execution 
Engine (GLEE) (Wang et al. 2004) is a tool for 
executing guidelines in this format. It defines three 
layers of abstraction: data, business logic and user 
interface. The data level contains the Electronic 
Medical Record (EMR) and a guideline repository. The 
execution engine is in the business logic layer and 
includes a server that interacts with the data layer and 
clients that interact with the users. Applications 
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exchange data with the other two layers through the 
user interface layer. GLEE may be linked with a 
medical event monitor, thus enabling event-driven 
execution of medical guidelines, responding to 
alterations in the state of the patient. This software tool 
also defines a set of methods to connect it to CMSs and 

uses representations like the Resource Description 
Format (RDF) and HL7 as a general patient data model 
(Schadow et al. 2006) to support medical guidelines 
and encode medical data in order to share information 
across different institutions. 

 
Table 1 Software tools for guideline development (adapted from Isern and Moreno (2008)). 

Tool  CG Repository  
CG 
Editor  

CG representation 
language  

CG basic elements  
Run-time 
engine  

Access to 
EMR  

Access to 
CMS  

Standards used  

Arden 
Syntax IDE  

Yes  Yes  Arden Syntax  MLMs  Rule-based  No  No  XML  

GLEE  Yes  Yes  GLIF3  
Decision, action, patient state, 
branch, synchronization steps  

Event-based 
and rule-
based  

Yes  Yes  RDF,HL7  

Arezzo  Yes  Yes  PROforma  Plan, action, decision, enquiry  Rule-based  Yes  Yes  No  

DeGeL  Yes  Yes  Asbru  
Preferences, intentions, 
conditions, effects, plan body  

Rule-based  Yes  Yes  
XML, ICD-9, 
SNOMED CT, CPT, 
LOINC  

GLARE  Yes  Yes  Graph-like  
Query actions, work actions, 
decision actions, conclusions  

Rule-based  Yes  Yes  XML, ICD-9  

SAGE  Yes  Yes  SAGE model  
Context, action, decision, 
routing nodes  

Event-based  Yes  Yes  HL7, UMLS  

 
4.4.3. PROforma 

In 1998, the Advanced Computation Laboratory 
of Cancer Research of the United Kingdom initiated 
the development of the PROforma (Sutton and Fox 
2003) depiction model. The objective of this model is 
the development of guidelines as flowcharts where the 
nodes are instances of pre-defined classes of tasks. The 
classes are plans, actions, decisions and enquiries. Each 
class has a set of attributes that reflect its information 
needs. The syntax of PROforma was initially defined 
in BNF in an ASCII file (Elarbi-Boudihir et al., 2011). 

Every task of a guideline derives from a common 
task called root task. A root task contains several 
guidelines encoded as sets of tasks called plans. On the 
other hand, a plan contains any number of instances of 
atomic tasks, such as actions, decisions and enquiries. 
A plan also has constructs that enable the definition of 
medical objectives (that reflect the objective of a 
guideline), abort and termination conditions and 
scheduling constraints on the atomic tasks. It is also 
possible to define temporal constraints on plans, such 
as cycles, durations and number of repetitions. One of 
the core features of PROforma is the possibility of 
nesting plans inside other plans. 

An action in PROforma is a task whose execution 
has to be performed by an external agent. Typically, 
these tasks consist of sending messages, calling 
external programs and medical procedures. 

The enquiry task defines data entry points in the 
guideline as questions to the patients or internal 
procedures to retrieve the relevant information from the 
patient’s EMR. This class contains data definition 
constructs that specify how a value for a medical 
parameter must be stored (e.g., data type, unit). 

Perhaps the most important class in PROforma is 
decision. Among all the CIG formalisms, PROforma 
was the first to offer a support to deal with uncertainty 
during the decision process. A decision contains 

constructs to express candidate solutions to the 
decision problem, as well as logical expressions that 
endorse or refute each candidate. Each expression, in 
favour or against a candidate, is associated with 
positive signs (represented by a plus sign +) and 
negative signs (represented by a minus sign -). The 
weight of an argument in the overall score of its 
candidate depends of the number of positive and 
negative signs it has. This is a symbolic method of 
endorsement that uses a mathematical function to 
convert the signs in numeric values for calculating the 
scores of each option. Then the options are presented 
by descending order of scores. According to the results 
of a decision task, the next task in the care flow is the 
one that has a construct called trigger condition 
matching the output of the decision (Rahim et al., 
2011). 

PROforma has been used in a few prototypes for 
medical management, namely CAPSULE for general 
practice and Bleed link for advice on laboratory tests 
and management of chronic diseases (dyspepsia, 
asthma and depression). Among the software tools for 
PROforma, Arezzo (Fox et al. 2006) is arguably the 
most disseminated. It has an architecture composed of 
three elements: a composer, a tester and a performer. 
The composer is responsible for providing an 
acquisition suite of guidelines in PROforma. The tester 
verifies the syntactic integrity of the PROforma 
guidelines before deployment by the performer, which 
is an inference engine. The performer can be linked to 
existing EMRs and CMSs to acquire data related to 
patients and also defines different states of guideline 
execution (e.g., waiting for data, suspended, finished). 
4.4.5. Asbru 

Asbru (Shahar et al 1998) is the result of 
collaboration between Stanford University and Vienna 
Technology University. This formalism presents a 
notion of plan similar to PROforma in that it represents 
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a collection of items. The knowledge required to 
perform a plan is defined by its knowledge roles, which 
include preferences, intentions, conditions, effects and 
plan body. The content of a plan body is composed of 
other plans until they are no longer decomposable, 
reflecting a parent-child structure. The plans that 
cannot be decomposed are called actions. The 
functionalities of plans and actions are defined by the 
remaining knowledge roles. The plan body is the 
layout of a given plan. 

The restrictions on the execution of a plan, in 
order to achieve a given objective are defined by 
preferences. The categories in preferences that define 
these restrictions are select-method, resources and 
strategy. The objectives of plan are represented in the 
intentions knowledge role. The definition of intentions 
helps the selection of an adequate plan and is crucial in 
decision support. Intentions are defined as temporal 
constraints on the actions of healthcare professionals. 
There are four types of intentions: intermediate state, 
intermediate action, overall state pattern and overall 
patient pattern. Intermediate state refers to patient 
states that must be maintained, reached or avoided 
(e.g., the control of levels of substances in the blood) 
during the execution of the plan. On the other hand, 
intermediate actions define the actions the healthcare 
professionals must perform during the plan. The 
overall state pattern is the state of the patient that must 
be verified at the end of the execution of the plan and 
the overall action pattern is the pattern of actions of the 
healthcare professional that should result from the plan. 

There are different types of conditions, namely 
filter-preconditions and setup conditions, suspend 
conditions, and abort conditions, that are used to 
express the respective following situations: conditions 
that must hold for a plan to be considered applicable, 
conditions that determine the suspension of a plan and 
conditions that determine the abortion of a plan. 

Effects describe the expected behaviour of the 
execution of a plan. It is composed of the following 
two constructs: argument-dependency and plan-effect. 
The first is used to describe the functional relationship 
between the plan arguments and the measurable 
parameters, describing how they influence each other. 
The second describes the relationship between the 
overall plan and its expected effect. 

Asbru id heavily focused on temporal aspects of 
medical guidelines and that is evident in its temporal 
annotations, which specify four points in time for the 
execution of plans and verification of conditions, with 
the particularity of allowing the expression of 
uncertainty in starting time, ending time and duration 
of a time interval. The temporal annotations of Asbru 
are earliest starting shift (ESS), latest starting shift 
(LSS), earliest finishing shift (EFS), latest finishing 
shift (EFS). It is also possible to specify two types of 

durations: minimum duration (MinDu) and maximum 
duration (MaxDu). 

This model has been used in the Asgaard project 
in the development of prototype applications for the 
management of diabetes, jaundice and breast cancer 
(Zheng et al. 2010). Acquisition and execution of 
Asbru guidelines is possible through DeGeL (Shahar et 
al. 2004), a tool being developed at Ben Gurion 
University, in Israel, and is a web-based architecture 
that facilitates the conversion of textual guidelines to 
Asbru guidelines. This distributed architecture has 
some key components responsible for the creation of 
new guidelines, guideline retrieval from an XML 
repository, testing and execution of guidelines. The 
execution module is called Spock and it incorporates 
an inference engine that can retrieve data from the 
patient’s EMR. It is a modular client-server application 
that consists of a set of classes to store guidelines, a 
parser to interpret their content and a synchronizer that 
establishes the communication with external systems. 
DeGeL also has a vocabulary server for supporting 
guideline specification and establishing mappings 
between the standardized terms and each medical 
database vocabulary. 

The set of standard terminologies that is used 
includes International Classification of Diseases (ICD-
9), Standard Nomenclature of Medicine (SNOMED-
CT), Current Procedural Terminology (CPT) and 
Logical Observation Identifiers, Names, and Codes 
(LOINC). 
4.4.6. GuideLine Acquisition, Representation and 
Execution (GLARE) 

The GuideLine Acquisition, Representation and 
Execution (GLARE) (Bottrighi et al. 2006) project 
includes a guideline depiction model and a system to 
acquire and execute medical guidelines. It was 
developed by the Computer Science Department of the 
University of Piemonte Orientale, Alessandria, Italy. 
The depiction model does not use a standard 
representation. Instead, it defines a proprietary graph-
based complaint, where a medical action is represented 
by a node. It is possible to define atomic actions that 
represent simple tasks like queries to obtain external 
information, work actions that represent medical 
procedures, decision actions with sets of conditions to 
select alternatives and conclusions that describe the 
output of a decision. Decision actions are specific types 
of actions that contain the criteria used to select from 
alternative paths from a guideline. These criteria are 
represented as sets of triplets in the form <diagnosis, 
parameter, score> and, in turn, a parameter is another 
triplet <data, attribute, value>. It is also possible, in 
GLARE, to define composite actions, which are 
collections of atomic actions or other composite 
actions. GLARE was designed to cope with different 
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types of temporal constraints and implements 
specialized temporal reasoning algorithms. 

The GLARE execution engine (Bottrighi et al. 
2006) distinguishes between the acquisition phase and 
the execution phase of guidelines. Similarly to GLEE, 
GLARE defines three architecture levels, namely 
System, XML and DBMS. The System level 
encompasses the acquisition and execution modules. 
The XML level is responsible for the data exchanges 
between the System level and the DBMS level. The 
DBMS is the bottom level, responsible for establishing 
a physical connection between the top levels and the 
databases where the information for creating and 
executing guidelines are stored. This information 
includes open instances of guidelines, a repository of 
guidelines and medical records of patients. GLARE 
uses ICD-9 as a terminology standard. 
4.4.7. Standards-Based Sharable Active Guideline 
Environment (SAGE) 

The Standards-Based Sharable Active Guideline 
Environment (SAGE) (Ram et al. 2004; Tu et al. 2007) 
project is a collaboration of six research groups (IDX 
Systems, University of Nebraska Medical Center, 
Intermountain Health Care, Apelon, Inc., Stanford 
Medical Informatics and the Mayo Clinic). SAGE 
includes a guideline depiction model and a guideline 
authoring and execution environment and is perceived 
as an evolution of GLIF3 and EON. Its objective is to 
establish an infrastructure to enable sharing guidelines 
in heterogeneous medical information systems. SAGE 
is involved with standards organizations to bridge the 
gap between guideline logic and real life 
implementations. 

In this depiction model a guideline is a 
recommendation set, which is composed as a graph of 
nodes. These nodes can be context, action, decision and 
routing nodes. Context nodes describe the environment 
in which the guidelines are applied (e.g., a physician in 
an emergency room). The action nodes represent 
activities of the information system that support the 
execution of a guideline. The control of the careflow is 
performed by the decision and routing nodes. The 
patient state is retrieved directly from the electronic 
health record of the healthcare entity. So far, 
application of SAGE in practice is very limited. 
However the Mayo Clinic has plans to apply it in the 
implementation of guidelines for immunization, 
diabetes and pneumonia in controlled environments 
(Zheng et al. 2010). The SAGE system consists of an 
execution engine, an event listener and a set of services 
(terminology, patient record and general applications) 
(Ram et al. 2004; Tu et al. 2007). The execution engine 
is called SAGE Desktop and it interprets the content of 
the context, action decision and routing nodes. The 
event-listener communicates with the CMS and the 
EMR with the objective of detecting sudden alterations 

in a patient’s state and notifies the execution engine if 
that is the case. 

There is also a terminology server that was added 
to customize terms used in local applications. The 
communication between the CMS and the execution 
engine is facilitated by and API developed specifically 
for this purpose, which hints to the main focus of 
SAGE, interoperability. Semantic and syntactic 
interoperability of medical data requires the use of 
standard data types, terminology, information models 
and conventions for expressing medical statements. 
SAGE puts this to practice through the use of HL7 
version 3 and the UMLS. 
5. Active Guidelines in a Medical Setting 

After the analysis of some of the existing projects 
in the field of CIGs, it is our conviction that there is 
still room for improvement. Our work will focus 
mainly in guideline modelling and decision support 
during guideline execution. Concerning guideline 
modelling, there are some issues that may be pointed 
out, namely the fact that the available models lack real 
life application outside the academic environment and 
are still in the development phase. As such, there is not 
a reference standard for CIG representation that can be 
used when developing a system for acquisition and 
execution of medical guidelines. None of the models 
was largely adopted by the health informatics 
community. The degree of complexity the different 
models can accommodate is also a matter of 
discussion: the model cannot be too simple risking not 
being able to represent all the information contained in 
a guideline. A paradigmatic example of this case is 
Arden Syntax, perhaps the model with the highest 
number of implementations, with its MLMs capable of 
only representing a decision point in a guideline. At the 
other end is PROforma, which defines a number of 
proprietary specifications for data that may be difficult 
to use and apply to real practice. The challenge is to 
develop a model capable of representing complex 
guidelines, yet simple enough to do it with a minimal 
set of components. Most models and tools do not use 
terminology and data model standards, which makes 
the transition to medical applications in a medical 
setting difficult and impairs interoperability with other 
software tools already used in such environments. 
Moreover, some of the models require some 
proficiency in languages to formalize logical rules, 
numerical expressions and temporal constraints (e.g., 
BNF, GELLO), which non-expert clinicians do not 
have, thus precluding the correct acquisition of medical 
guidelines. Furthermore, the software tools provided 
for editing, visualizing and executing guidelines are 
often too complex and not user-friendly. The ontology 
and related tools should be developed in order to allow 
clinicians with no advanced programming knowledge 
to revise and customize the guideline representations. 
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Most of the existing models are specialized in certain 
disease domains, which limits the capability of these 
models to represent other knowledge domains and their 
applicability to other areas of medicine.  

Decision support has also been neglected in the 
current CIG approaches. The current systems do not 
complement the decision schemes proposed by their 
models with techniques to infer the confidence in the 
outputs of the decision process. Furthermore, the 
problem of incomplete and uncertain information 
mentioned in previous sections of this paper remains 
unaddressed. 

Next we will mention our efforts towards the 
development and implementation of active medical 
guidelines, by extracting elements from the current 
CIG representations and applying the above mentioned 
techniques of AI. Ultimately, we aim at the creation of 
truly interactive and living guidelines by building upon 
the work done so far and through the introduction of 
new technologies, models and methods. 
5.1. Ontology for Medical Guidelines 

The approach to guideline modelling we intend to 
develop presents an abstract view of decision making 
processes and task management during a medical 
procedure (Oliveira et al. 2012). The model is depicted 
in Fig. 1. The main objective is the development of an 
ontology capable of accommodating any medical 
guideline. To do so, the model should be generic in 
order to adapt to the context and necessities of different 
guidelines and, at the same time, allow the definition of 
constraints characteristic of medical workflows. There 
are certain aspects to take into account when 
developing the model, namely scheduling constraints 
of the recommendations, time constraints, medical 
parameter constraints, terminology and the modularity 
of the model. 

Every task described in a medical guideline is 
modelled as a task displayed in an oriented graph. The 
task is the basic unit of the model. As so, a guideline is 
viewed as a plan, which is a collection of tasks 
represented by the following constructs: action, 
question, decision, and aggregation module. A plan has 
any number of instances of these constructs and their 
ordering and sequence inside a plan will be expressed 
as a form of a linked list that connects the different 
instances. 

Actions represent tasks that must be performed 
during the execution of a guideline. They can either be 
medical procedures, exams, medication prescription, 
simple recommendations or internal data operations 
(e.g., calculation of the body mass index from the 
available medical parameters). 

To feed inputs to the system we use the question 
task. A question is a task to obtain data about the 
patient’s state, in the context of a guideline. It is a data 
entry point that acts as the substratum for the execution 

of the other tasks, since it is the mechanism through 
which one feeds information to the CIG system. It also 
contains a series of constructs to describe the medical 
parameters and the data types for their values. When a 
decision point is reached in the guideline workflow, we 
use the decision task, which contains rules that 
associate options to the parameters of the patient’s 
state. This task has constructs to express the 
conjunction and disjunction of conditions. 

The aggregation module aims at controlling 
special cases in guidelines and groups tasks that are 
part of a cycle or iteration, creating the conditions for 
the user to define their periodicity, duration and 
objective. It also enables the representation of tasks 
that belong to alternative pathways of the medical 
workflow, like the ones that follow a decision task, in 
which the system chooses the next step of the medical 
process according to the conclusion reached at the 
decision. One more requirement is the representation of 
simultaneous tasks that should be executed in parallel. 

Another relevant aspect of the model is the 
terminology construct of a plan. Terminology 
comprehends the terms used in all the tasks of the plan 
along with their Concept Unique Identifier (CUI) 
(Bodenreider 2006), which is a code used in the UMLS 
Metathesaurus to identity a concept and associate the 
different terms that can be used as synonymous. This 
controlled vocabulary is an answer to the ambiguity 
and vagueness of medical guidelines. 

The version construct contains administrative 
information about the guideline and its authoring, as 
displayed in Fig. 1. Also in Fig. 1, it is visible a 
construct called plan reference whose function is to 
make a reference to other plan that must be executed in 
the context of the current one. To capture the 
knowledge of the domain and thus create the guideline 
ontology we will resort to the Ontology Web Language 
(OWL) (Antoniou and Hamerlen, 2009) since it is the 
emerging modelling paradigm of the Semantic Web 
and a standard of the World Wide Web Consortium 
(W3C). More specifically, the OWL undertaking to be 
used is OWL-DL, which uses description logics to 
formalize its classes, individuals and properties. There 
are a several reasons to verify the semantic correctness 
of OWL ontologies (e.g.,HermiT, Fact++), which is an 
advantage of using this language for modelling 
guidelines. Moreover, the underlying support of OWL 
is provided by RDF and XML, which are well known 
standards. 

The set of tools that support the ontology are 
crucial and they greatly determine the adoption (or not) 
of the model by the medical community. Knowing this, 
the ontology will be integrated in a web-based ES, 
whose advantages were already mentioned in this 
paper. The importance of the interface in such a system 
is paramount, mainly because the interface is often the 
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factor of exclusion of a system by clinicians. The 
system must possess a patient data model and it is 

essential that the data model is compliant with HL7, 
namely HL7 version 3 (Konglingren 2009). 

 
Fig. 1 Representation of the ontology proposed for guideline modelling. 

 
5.2. Medical Decision Model 

Before applying a medical decision model that 
contemplates incomplete information, it is necessary to 
represent this information in an appropriate way. The 
Extension to Logic Programming (ELP) (Neves et al. 
2012; Novais et al. 2010) is one of the few techniques 
that enable this representation, using Mathematical 
Logic. ELP uses two types of negation: default 
negation and classic (weak) negation. The use of these 
two types of negation is the core feature that enables 
the association of ELP programs to sets of abducibles, 
represented as exceptions to the extensions of the 
predicates that represent the medical parameters. This 
representation technique augments the usual truth 
values that are assigned to information (true and false), 
by adding the truth value unknown, and allows one to 
represent explicitly negative information. For instance, 
in cases of in exactitude where there are different 
possibilities for the value of a medical parameter, these 
possibilities are represented as abducibles or 
exceptions. In cases of uncertainty, if the value of the 
medical parameter is unknown, this is represented as a 
null value. 

Decision making in these situations requires the 
use of an information quantification method. The QoI 
(Neves et al. 2012; Novais et al. 2010) is a 
methodology associated with ELP. It is defined in 
terms of truth values taken in the interval [0, 1] that are 
attributed to the medical parameters of the patient 
according to their number of abducibles and null 
values. Knowing this, it is possible to calculate the QoI 
of each condition in a decision and calculate scores for 
each option with the relative weights of its conditions. 

By assimilating the concepts of CBR and 
contextual information with the ELP and the QoI in the 
context of a runnable medical guideline, it is possible 
to devise a decision model that focuses on preeminent 
matters of guideline execution, noncompliance and 
inadequacy (Oliveira et al. 2012). Such a decision 
model is depicted in Fig. 2. Starting with the retrieval 
of relevant information about the medical parameters 
of the patient, this data is presented to the healthcare 
professional along with a feed of contextual 
information. This newsfeed is composed of recent 
news and articles retrieved by an agent from relevant 
online sources (e.g., the website of the Center for 
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Disease Control and Prevention). Then, based on this 
information, the healthcare professional assesses the 
adequacy of the guideline to the case in hand and 
defines if it is a compliance situation with the guideline 
he is following or, on the contrary it is a non-
compliance situation. In the compliance situation, the 
decision process moves to the core stages of the 
decision model. These core stages start with the 
Formulation of Medical 

Hypotheses, where the system carries out a survey 
on the available options in a decision task. The 
following stage is Voting, where for each option, and 
consequently the rules that dictate their choice, the 
system performs an Evaluation of Conditions, to see if 
they hold true. Next, in the Evaluation of the QoI, the 
system assesses the state of the information responsible 
for validating each rule and assigns a score to each 
option. In the following stage, the Selection of the 
Medical Option, the output of the decision is generated. 
The selected option will be used as a trigger condition 
of the following tasks in the medical process. In the 
Medical Task Assignment, the next task of the medical 
process is selected according to its trigger condition. 
On the other hand, before a non-compliance situation 

the system may perform one of two things: retrieve a 
similar case from the case memory or suggest that the 
healthcare professional alters the current guideline in 
order to fit the current case. The case memory contains 
the previous alterations made to the guideline, the 
medical parameters of the patient that made him alter it 
and the output of the process generated by the 
alteration. If a similar case does not exist, the 
healthcare professional alters the guideline accordingly 
and this alteration will enter the memory case as a new 
case. Once selected the case or made the alteration, the 
system shifts from a non-compliance situation to a 
compliance one and enters the core stages of the model 
(Haron et al., 2012). 

This decision model leaves the door open for 
further research on the complementarily that other 
techniques that manage uncertainty, namely Bayesian 
Networks, Dempster-Shafer Theory and fuzzy Logic, 
may offer to the QoI, since they manage uncertainty in 
different ways. The implementation of such a decision 
model is necessary in order to capture the context of 
the execution of guidelines and provide measures of 
confidence in the outputs. 

 
Fig. 2 Medical decision model for the execution of medical guidelines in an ES. 

 
The development of such a decision model is but a step in the construction of a wider decision platform, 

represented in Fig. 2, where healthcare professionals, members of the same medical team, possibly dispersed across 
different locations, can discuss de case of a patient in the context of an intelligent environment. 

Through the use of AI techniques it is possible to perceive information about the state of stakeholders, 
namely their attitudes and emotions and thus determine the type of interaction they are developing. If one throws 
into the equation relevant knowledge, from exterior sources, concerning the health condition (that is the object of the 
discussion) and guideline recommendations, a group decision environment is established for healthcare 
professionals to discuss if a guideline is suitable for the situation at hand and mediate/negotiate solutions. Having all 
this information enables the medical team, in cases of non-compliance of guidelines, to build new strategies and 
adapt their content to maximize the probability of a successful treatment. 
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Fig. 3 Characterization of an intelligent medical environment where a group decision framework is established. 

 
6. Conclusions and Future Work 

It is widely accepted that the adoption of CIGs 
would greatly improve the efficiency of healthcare, 
both in medical and in economic aspects. This is an 
ongoing research line with numerous people working 
on the implementation of useful models and the 
development of execution engines. However, after 
perceiving the main necessities of paper-based medical 
guidelines and analyzing the current CIG approaches, 
we conclude that they do not solve completely the 
shortcomings of guidelines, as it is evident by the fact 
that the available models and systems are not widely 
implemented. The line of research proposed in this 
paper focuses on the development of an ontology for 
the representation of medical guidelines that effectively 
encompasses different medical domains and, at the 
same time, shows portability, for implementation in 
heterogeneous systems. The requirements to achieve 
this purpose include the conception of structures to 
accommodate different types of medical tasks, 
temporal and scheduling constraints, logical rules, 
triggering criteria and shows conformance with data 
and terminology standards. The current CIG models 
are not complete in the way that they do not have a 
transversal approach to all of these issues (Norouzi et 
al., 2012). 

It is also viable to conclude that there is a need for 
a decision model that addresses the aspects of the 
contextualization of guideline execution and the 

handling of incomplete and uncertain information. 
However, healthcare professionals and their opinions 
should not be excluded of the process, since one of the 
current criticisms to guidelines is that they are too rigid 
and do not give space for innovation and change. This 
decision model should be incorporated in the ES that 
supports the ontology. 
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Abstract: The epoch in which we live is the collapse of authority. Postmodernism and its synonymous terms is the 
condition which covered the western civilization in the second half of twentieth century. This condition has 
challenged all the authorities before itself. Authenticity of the artist work is also an authority which is broken in this 
period. The study tries to show that the present epoch is the collapse of grant-narratives including the artistic work. 
In this period, the following grant-narratives are challenged and refused: “human” as the subject of episteme, 
authenticity of artistic work, author, reason, reality, “truth”, matanarratives, modern religion and morality and theory 
of progress. The research dominantly focuses on the refusal of authority of the artist work which is appeared in 
parallel to the collapse of other authorities. In his famous article “the Artistic Work in the Age of Mechanical 
Reproduction”, Walter Benjamin tried to link the cultural avant-garde and new Mass Media and put their 
emancipator power in the opposition point of traditional myth of “autonomous” artistic work. He coinaged the 
“Mechanical Reproduction” term to refer to any form of cultural production the trait of which is partly widespread 
reproduction of the cultural artifacts through machinery technologies in which each copy or a version is not less or 
more “authentic” than the other copies. In this case, the real problem is not merely technology because the 
mechanical reproduction even transforms the nature of aesthetic experience. Benjamin argues that a huge part of 
aesthetic power of traditional artistic work is originated in its position as incomparable and unique object. In this 
field, he applies the term “halo” in order to refer to the composition of authenticity, authority and uniqueness in the 
artistic work and he believes that the three traits have been tied inseparably. Now, the artistic work-which was a 
unique available version-is no more unique and the incomparable “versions (Monaliza) are generally available with 
excellent quality. The author tries to show that the mass media has removed the holiness and solemnity of the artistic 
work in our contemporary times.    
[Yousef Afarini. Collapse of Authenticity of Artistic Work. Life Sci J 2012;9(4):2659-2664] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 394 
 
Key words: Postmodernism, authority, authenticity of artistic work, avant-garde, mechanical reproduction. 
 
Introduction: 

The world before the postmodern condition is 
the world of authorities and certainties. In each epoch, 
there is a centre for authority based which a system 
and narrative, which contains and defines all aspects of 
life, is constructed. This basis, consequently, become a 
social norm and protected by people and the ruling 
power not only protects it but also achieves its own 
power based on this source of authority. This source of 
authority was once the myth and superstitious 
narrative, human, religion, again human, reason, 
science.  
            In the end of each era, the center of authority 
becomes marginalized and another phenomenon 
becomes the center of authority. This tradition, until 
the emergence of postmodern condition in the previous 
century, has been practiced for thousands years 
approximately across the world, but this systematic, 
dynamic, certain and disciplined form has merely been 
observed in the west because the developments has not 
taken place so quickly and carefully. Refusal of 
authority, for example, for human in this form was 
only in Greece and modern Europe and refusal of 

authority has not occurred in some societies including 
in our society and seemingly it will occur soon. 
          Art is not only the social showing but also a 
dependent phenomenon to the society. In a society 
which turns around the authority of human, reason, 
religion or science the art also has formed based on 
this authority. Similarly, in a society the authority of 
which is God the religious art is formed and its basis is 
divine authority and it is the actual and formal 
representation of religion. The art is product of social 
conditions and human thought. Being or not being art 
is dependent to the social conditions; therefore, it is 
necessary to perceive the social condition and thought 
of a period as well as its predecessors if we intend to 
understand the art of the period.   
         Perception of drama condition in each epoch is 
associated to the perception of human’s condition of 
the epoch which emerges in the frame of drama hero as 
well as the author and audience. In dram, the hero’s 
perspective about its society depends on the human’s 
position in the existence of its own period. In other 
words, if human has a transcendental position in the 
existence, more motivations and probably abilities of 
the hero, in confrontation to the challenges of the 
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world of drama, are observed and vice versa. Thus, we 
must investigate the human’s position in each period if 
we intend to achieve a better understanding of the 
dramatic hero of the period. Is the human the mighty 
king of the world or only an earthworm? What is the 
relationship between human and world? Is the human 
centre of the world and the goal of creation or he is an 
incident whose importance for the world is not more 
than a bit of soil. Is the world’s relationship to the 
human friendly, non-friendly or the world is essentially 
indifferent to him? 
Method: 

The research is based on the library studies in 
which the foreign, local books as well as internet sites 
are used. 
Definitions: 
Authority of Myths: 

Before emergence of Greek philosophers, 
cosmology was a kind of divinity and the world was 
controlling by the gods who were administrating it 
according to their own science and style. Hasid and 
Homer’s works, for example, are full of these thoughts. 
Each part is controlled by a god; Zeus is the god of 
lightening, Dionysus god of drunk, Poseidon of sea… . 
They are responsible for doing orders. Because human 
narrates a story for what he does not know in order to 
justify it and the myths are the storied justification of 
the natural incidents. The times of the myth, 
superstitious narrative, and magic authority continued 
for thousands years and possibly it is still dominant in 
some countries. 
Authority of Human: 

Pre-Socratic’s philosophers (Tales, Heracles, 
Parmenides, Ansiguras, Anksimander, …)  tried to 
distance from the mythic world-view. But there was 
the world-view of myth authority which gave the 
sentence of destiny certainty. Even Socratic, who was 
the last great Greek thinker, became executed because 
of his skeptical view about the myth. According to the 
myth, the gods decisions are certain on human’s 
destiny and he has not any will by itself. The ritual 
plays in Greece represents this theme.  
      The great philosophers of Greece wanted to think 
by their wisdom and seek a model collecting the 
existence distinctions and the authentication of 
rational-personal analysis caused the replacement of 
authority from myth to human.     
        Human is the criterion for every thing, “criterion 
for being of the thing which exist and not exist”1 . 
Probably, the statement by Protagorus is the best 
evidence for centrality of human in the ancient Greece. 
Authority of the Church: 

The next certainty is the church. Authority of 
the church, in the medieval ages, causes the formation 
of a new age in the certainty. The Medieval ages began 
from the fall of Western Roman Empire and it was 

since 476 BC to the 15th century (conquest of 
Constantinople), that is, for 10 centuries. The art of 
medieval ages, which is a Christian religious art, 
approximately was continued and gradually developed. 
            In the church world-view, human is a creature 
who is the heir of original sin (Adam’s sin) and as a 
sinful creature he only achieves his salvation if he 
accepts the guidance and leadership of the St. Father 
(Pope and his represantives). In this age, human, in 
comparison to the classical humanistic view (Ancient 
Greece) has been humiliated, because the classic Greek 
assumed the human as criterion of every thing and 
every body was the criterion of his/her own 
knowledge. 
Authority of Subject: 

The forces which caused the fall of medieval 
ages culture were influential in the renaissance birth: 
fall of Feudalism, development in urbanization, 
resistance against the doctrine of church, development 
of humanism school are the causes in the emergence of 
Renaissance. Along with these developments, art also 
was transformed and got a position among people 
more than the past. Worldly happiness and enjoyment 
were replaced by the fear and punishment of the 
spiritual world; therefore, the art returned to the society 
more than any thing. Regarding the art of theater, for 
example, “the most important consequence of 
Renaissance was to put aside the theme of holy history 
from the theater scene,2 although this movement was 
not performed completely, the exclusively method 
which has centralized just the religious issues as the 
theme of theater was eradicated”. After the ancient 
Greek, the age after Renaissance was the humanist 
golden and theater ages. In the beginning, the biblical 
and theological argumentations (Middle Ages) were 
replaced by the ancient Greek characters and the 
development in the humanistic thought of the writer 
and artist caused to show attention to dramatic values 
of classic play, that is, limitation of the classic works.  
          In the collapse of religion authority, the thinkers 
as Galileo, Coupler, Darwin and eventually Bacon and 
Descartes played an important role. In fact, it was the 
scientist who got the authority from the religion and 
gave it to the subject (acquainted subject). The 
dramatic hero also took his own authority from this 
acquainted subject. By “I think then I exist”, Descartes 
centralized human and the modernity was started. 
Some principles of modernity include: 

Trust in ability of human’s reason and science 
to treat the social diseases. 
o Emphasis on the concepts including: 

development, nature and direct experiences. 
 Overtly opposition to religion (particularly 

Christian theology) 
 Humanism and expression of society and nature 

in the form of humanism 
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 Emphasis on the Empirical Methodology 
 Positivism as Modernism methodology 

Possibly the outbreak of the world wars was the 
end of modernity.  
Postmodernism and Collapse of Authorities: 

- Refusal of Authority from “Human” as the 
Subject of Episteme 

During the three recent centuries, human’s authority 
has been attacked by the three deadly strikes: 

- Through Copernicus’s revolution on the 
centrality of his house in the universe. 

- Through Darwinism by its new genealogy 
which has broken his confidence.  

- Through psychoanalysis which unstable 
him/her and overthrown his thrown of 
absolute sovereignty on existence. 

        In the middle ages or medieval centuries, human 
is defined in a new way. According to the church 
world-view, human is the heir of original sin (Adam’s 
sin) and he achieve his/her own salvation if he/ she 
lives as Christ. Of course, such a life (as Christ) is 
possible only under the shadow of guidance and 
direction of St. Father (Pope and his representatives). 
Although in this world-view, the Christian human is 
assumed as God’s son, he has been humiliated in 
comparison to the classic humanistic perspective 
(ancient Greece). Because the classic Greek assumed 
human as the criterion of every thing and every body 
was the criterion of its own knowledge. But the human, 
in church perspective, is an instinctually sinful person 
who just achieves his/her own salvation through the 
church training.    
          Postmodernism is a condition which covers the 
western civilization in the second half of twentieth 
century. The condition has been formed in opposition 
to the modern and traditional condition and challenged 
all predecessor authorities. In the “postmodern 
condition”, Lyotard recognizes the modernity and 
modernism as the simultaneous presence of science 
and a set of universal and legitimizing grant-narratives 
which are originated from enlightenment. In his 
perspective, the grant-narratives lost their legitimizing 
power since the World War II. The main centre in 
opposition of modernity and post modernity is the 
decline in certainty.  
           Before the world wars, Nietzsche, Marx and 
Freud challenged the reason, instrumentalism, and 
alienation of technology, hypocritical and decadent 
morality of modern which tried to be an alternative for 
the effect Christian religion. 
         On the whole, postmodern condition is the 
dominant culture in the west after the war. 
Undoubtedly, postmodern art is exactly product of 
eradication of the borders and distinction between the 
high and low, elitism and popularism. Such 
distinctions or borders, like any other distinction, are 

disappeared in the postmodern culture. Lyotard tries to 
show that the doubtfulness in the meta-narratives or 
grant-narratives in the postmodernism contains grant-
narratives of science and policy as well as art as 
enlightenment, and if the art is not the equivalent of 
enlightenment, it cannot claim its superiority over the 
mass culture.  
            Nietzsche tries to overthrown the all sources of 
authority; therefore, he re-investigates all norms. 
Refusal of “Human’s” Authority as the Subject of 
Episteme 
 Refusal of Author: 

Considering the position of author in the 
present century, Ronald Bart says “writing is the 
destruction of each fame and origin. Writing is the 
inactive, complex and crisscross space in which our 
subject and all identities are lost and the first lost 
identity is the author’s. The birth of the reader must be 
in the price of the author’s death. 
            At first, human assumed the truth as a hunting 
thing that was possible only by him. But the west 
thinkers doubted in the truth and human’s ability to 
discover it. 
           For Marx, the truth in our contemporary was 
what the industrialist wanted to be manifested and they 
exploited art, religion, culture, policy and the set of 
what is called in Marx’s term ideology to show their 
own demand as truth; therefore, truth is not something 
but the favorite of the industrialist and its opposition is 
false. 
           But Nietzsche is the thinker who reduced the 
truth into illusion, false and error. Regarding the truth, 
he says: “truth is not something but instinct, tendency, 
madness and insane!”3 Also he says: “truth is a nice 
word which is not exact and it is a signifier that does 
not refers to a certain signified. What is truth? It is the 
moving army of metaphors, metonymies and various 
analogies by human’s imagination. In short, a set of 
mankind’s relations which have been intensified, 
transformed and decorated poetically and rhetorically 
and, at present time, after a long and continuous 
applications it seems as a stable, lawful and obligatory 
order for human. The truths are the illusions the 
illusiveness of which has been forgotten. They are 
metaphors which have been disabled because of their 
excess application, the coins the design of which has 
been eroded and they are taken into account as just 
metal piece not as the multiplicand coin.4       
               Michel Foucault is another influential thinker 
who refuses the authority of truth. In his book “Power 
and Knowledge” Foucault says: truth is neither the 
reward of the liberal souls nor an advantage for those 
who have emancipated themselves, but it belongs to 
this world and it is produced in the various forms of 
obligation and coercion.  
Emergence of Relativism and Multiplicity 
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In the end of the fifth century B.C, a group of thinkers, 
who did not assume to seek and discovery of truth 
necessarily, were appeared.  
                 In his book “Beyond good and bad”, 
Nietzsche puts forward the point that we should escape 
from dogmatisms in the philosophical thought. He 
challenges Plato’s absolute truth and rejects the 
absolute truth and weal. In the absence of absolute 
truth, relativism and multiplicities emerge. Relativism, 
which was started by Nietzsche, was eventually 
resulted in the schools and thoughts including 
Hermeneutic, critical thoughts and Frankfort school, 
poststructuralism and postmodernism. Nietzsche’s 
relativism thoughts about truth and reality were 
represented, in a radical form, in the views of the 
postmodern thinkers as John Francois Lyotard, Jacque 
Derrida, Gilles Deleuze, Michel Foucault and Jean 
Baudrillard. 
Refusal of Grand-narratives 

John Francois Lyotard (1924-1998), 
philosopher, theorist and the author of “postmodern 
condition”, by his recently works has put forward 
postmodern discourse as a legitimized and current 
discourse. He produced his primary and very 
influential formulation about postmodern in his famous 
book “postmodern condition” which was published in 
1979. He says: “the issue of legitimization is collected 
and produced in the various forms and interpretation in 
the contemporary, postindustrial society and 
postmodern. Grand-narrative, regardless it’s applied 
method of universality and whether it is a theoretical or 
emancipative narrative, has lost its validity”5. 
            In a famous way, he defines the postmodernism 
as “refusal of grand-narratives”. 

“Once the Sophists remembered the 
exceptions logic, eventually we have understood that 
this logic is correct and (the logic of unique truth) is 
useless. This unique truth is not something but one of 
the possibilities of the exceptions logic.”6 
Refusal of Authority of System 

The thought is in the stage which cannot 
endure any system. In Gilles Deleuze’s (1925-1992) 
view, instead of attention to the notions of unity and 
identity according which the west thought are 
centralized, we should deal with the concepts of 
multiplicity, becoming, difference and heterology. 
Therefore, he established the philosophy which is 
based on the concepts of multiplicity and difference.  
Theory of Progress and Refusal of Authority 

Historical progress is a religious idea which 
continued its life, after marginalization of religion 
from Renaissance, in a new framework. Religious idea 
believes that the world regards the weal and happiness 
and God’s will guarantees this happiness and weal. 
Belief in a saver in all religions is a proof for this claim 
that the saver will emerge and he justly modifies the 

world which has been dominated by vice, even though 
it is during the last day of the world. After In the 
Renaissance, human’s reason was making this utopia. 
English Renaissance thinker, Francis Bacon argued 
that science is what increases man’s domination over 
world; therefore, modernity recognized the history as 
the history of progress which is certain in the modern 
era by modern reason.  
Refusal of Authority the Artistic Work 
Authenticity: 

Walter Benjamin (1940-1892), a member of 
Frankfort School, in his famous article, “Artistic Work 
in the Age of Mechanical Reproduction” (1935), tries 
to connect the cultural Avant-garde and new mass 
media and put their emancipative power in the 
opposite point of traditional myth of “autonomous” 
artistic work. In this article, he puts forward a new 
point. In the new middle of nineteenth century, the 
visual art is reproduced because of improvement in 
technology, reproduction and mechanical reproduction 
of artistic work and physical art as the printing industry 
reproduces the writing text. Emergence of photography 
art was the promise of these times which was perfected 
by invention of the Cinema industry. By mechanical 
reproduction of artistic works, characters have lost 
their main characteristic and they are not taken into 
account as the unique and univalent who seem 
immortal, while keeping the distance from the 
audience (listener and spectator), or as holy objects. 
Thus, the artistic work becomes without authenticity 
and it has not any more a ritual value. “That is why the 
mechanical reproduction; which is, at first step, 
associated to the physical art; gradually influences the 
artist and audience’s view on the artistic work in all 
branches of artistic production, and inaugurates a new 
phase of creation and perception of the artistic work.7 
He invented the “Mechanical Reproduction” to 
mention to any form of cultural production the 
characteristic of which is the widespread reproduction 
of cultural manufactures through machinery 
technologies in which each copy or version is as 
“authentic” as the others. The issue is not merely the 
technology because the mechanical reproduction even 
transforms the nature of aesthetic experience. 
Benjamin argues that “a huge part of aesthetic power 
of the traditional artistic work is resulted from its 
position as unique and incomparable objects to the 
individual. He applies the term “halo” to refer to the 
combination of authority, authenticity and uniqueness 
in the artistic work; moreover, he believes that the 
three characteristics are inseparably interconnected. He 
argues that “possibility” of quickly and abundant 
reproduction of the artistic work has changed the 
essence of art and removed the halo [holiness] around 
it through obliterating its qualities of “oneness” and 
“unavailability”. In Benjamin’s view, the main origin 
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of the “halo” is the notion that the artistic work has a 
position in the cultural traditional field the historical 
origin of which is traced in the religion ceremonies: 
“therefore, the art holiness is resulted from the holiness 
of the religious and magical ceremonies. Exactly, that 
is this holiness which is obliterated in the age of 
mechanical reproduction”8.     
             Now, the artistic work-which was available 
only as a univalent version-is not unique and alone; 
ritual value of such a work has been lost. Now, the 
versions (Monaliza) with high quality are available for 
everybody. In our contemporary times, the mass media 
has destroyed the holiness and awe of artistic work. 
Benjamin takes photography as an example. By 
emergence of photography, we can print the picture as 
many as we like and we cannot recognize any picture 
as the “authentic” one. As a result, the ritual value of 
artistic work has been replaced by its dramatic value”9. 
For Benjamin, the mechanical reproduction and non-
halo art provide the primary backgrounds for creation 
of the phenomenon which can be resulted in cultural 
democracy. Benjamin always hopes a kind of cultural 
policy which was simultaneously avant-garde and 
popular.  
            “Significantly, such a process, for Benjamin, is 
not negative; but – and against what Aderno thinks 
about culture industry – cause a promotion in the art 
rank. Now, people – common audience of artistic work 
– can democratically and freely express their views 
about them”10. According to Benjamin, the mechanical 
reproduction of artistic work “is a component of 
process of culture democratization.”11 
               In such a process, Benjamin seeks the 
political meaning and shows his attention to the 
policization of aesthetic. But this study tries to show 
the relationship between Benjamin’s consideration and 
postmodern thought. Scot Lash seeks such a concept in 
the meaning of halo decline. The similarity of 
Benjamin’s critical perspective and postmodern culture 
is in this concept; because the cultural face of post 
modernity is [also] lack of this halo.” 12 
           By application of “halo decline”, Lash considers 
the postmodern culture forms in the above mentioned 
conditions and in his consideration – with regard to 
Benjamin’s work-regards the avant-garde in 1920s and 
surrealist movement and takes into account it as the 
beginning of post modernity; because it is regarded as 
a radical attack to the autonomous and halo of 
aesthetic. So, Lash declares that Benjamin’s aesthetic 
is approximately the postmodernist aesthetic.” 
            Many proofs and reasons can be presented for 
the Lash claim. But we have selected the halo decline 
as eradication of the borders between the high and 
common culture. We intend to discuss the political or 
aesthetic results of such phenomenon. We only try to 
show that there are similarities between 

postmodernism and the Benjamin’s halo decline. One 
of the features of postmodernism and particularly 
poststructuralism is to remove the binary oppositions 
in the philosophical tradition. “Metaphysic of presence 
of west has established the basis of its logic on the 
hierarchy of opposite bi-polar concepts including 
presence/absence, truth/false, conscious/unconscious, 
subject/object, form/content, nature/culture, 
speech/writing, soul/mater….”13  
           Such oppositions have been established based 
on the superiority of the primary sign and inferiority of 
the second sign. Post structuralism tries to break such 
authority structures. By extension, we can perceive that 
distinction between the high and common culture is a 
distinction and binary opposition based on a kind of 
authority which is resulted from a “halo” of artistic 
work. 
           Reproduction of artistic work through 
mechanical reproduction violates such an opposition 
by removing the “halo”. Moreover, we can perceive 
that the halo decline and its effect in the avant-garde of 
1920s- which was theoretically represented in the 
Benjamin’s article- are the important conditions in 
emergence of postmodernism in the human sciences. 
Although Aderno is a partner for Benjamin’s concerns, 
he recognizes Benjamin’s aversion from artistic art and 
interest in the mass culture as prejudice. 
           What causes the death of value and validity of 
commodity including artistic and non-artistic is the 
“death of God” by Nietzsche. The death of God is 
accompanied by the death of human and author 
because the death of God is the “death of being God”. 
The “death of being God”, in the process of 
transformation and gloss in a short term, gives the 
authenticity to the commodity, as the artistic work 
achieve authenticity in the gloss and “Formalism” 
insists on it, this short term quickly passes and what 
remains is the simple truth that the commodity, in each 
form, has a consumer. In other words, the commodity 
is not in the form of an abstract object that human 
(subject) recognizes and valuates it but becomes a tool 
in the hand of human and its validity is capability of its 
application and this capability is determined neither by 
philosopher nor theorist but by interne. 
            Here, Heidegger emerges and, based on what 
was expressed, believes in the value of human as 
applicability. Now, the manufactured thing, in each 
form, is a tool which determines that it cannot be 
unique because it must be reproduced as much as the 
users who are not a part of society who are 
traditionally assumed as inferior but include all 
mankind society because human is assumed as the user 
in this gloss. Meanwhile, the superior and inferior have 
died by the death of system and narratives. 
            Considering the authenticity in the reproduced 
works and ontological similarity between the 
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reproduced and unique works, P.F Stravson proposes a 
controversial perspective and believes that we cannot 
reproduce the painting tableau and sculptures 
undistinguished from their original versions because of 
an accidental fact. According to Stravson, there is not 
an ontological difference between the various kind of 
executive, reproductive and unique versions. He claims 
that we can have many evidences (according to the 
sample/evidence model). Stravson says that the 
original version of painting and sculpture, like the 
early manuscripts of poet, except the emotional value 
and probably the historical and technical importance, 
were valueless (Stravson, recited by Henfling 1377: 
150). Nowadays, with regard to the countless number 
of reproduced artistic works, we observe the certainty 
of Stravson’s prophesy about the value of original 
version because, in the case of new arts, the oneness of 
the work has approximately lost their previous 
meaning.     
Conclusion: 

Postmodern characteristic is different for the 
experts and there is not any agreement between them 
up to now; however, we can mention to some common 
characteristics. In postmodern, the concepts as 
“reason”, “truth”, “tradition”, “logic” and “morality” 
which determined the direction of human’s life and 
gave it meaning and every one was once a the basis for 
episteme formation and essence of dominant model on 
human’s mind, lost their meaning and their authorities 
were refused. By five important features, postmodern 

has caused new definitions in the political sociology. 
Such definitions are in a close association to the items 
of globalization: 
1- “Opposition to the epistemology and more 

attention to the ontology, that is, interest in the 
various effects of knowledge on the life more 
than the life appearances for the real causes of 
belief.” 

2- “Attention to the infinite meaning as a source for 
construction of identities and structures.” 

3- “Refusal of centrality from society, namely the 
belief that the social structures are constructed 
during the processes which occur in the place and 
space and they are not determined in a scientific 
way. There is not any central institute (e.g. state) 
and meaning (e.g. truth) around which the various 
aspects of social life are organized in a stable 
position.”  

4- Refusal of Essence; in the political sociology 
influenced by postmodern, the identity and 
structures are the phenomena which are 
constructed in a particular social context and 
related to a particular historical conditions.”  

5- “The effect of the perspectives by which the 
social life is viewed. Through this angle, there is 
not any universal and transcendental truth and 
value which common and acceptable between all 
the society members.”14 
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Abstract: There is little if any documentation regarding the pattern of tooth loss among the adult population living in 
Saudi Arabia, especially in the western region. The aim of this study was to investigate patterns of tooth loss in 
patients treated at King AbdulAziz University – Faculty of Dentistry and to compare it over five years with the 
documentation of the number and types of removable partial dentures provided as well as patients gender, nationality 
and mother tongue. Materials and methods: the dental records of patients treated by sixth year students at King 
AbdulAziz University - Faculty of Dentistry during the academic years 2004 and 2009 were reviewed to record 
patients' nationality, age, gender, mother tongue and Kennedy classification in both arches. The type and number of 
removable prosthesis provided were also noted. Results: Descriptive analysis and comparison between the groups 
was performed using Micro soft excel statistical programme. A total of 293 charts were reviewed and Kennedy Class 
III was found to be the most common classification in the entire sample. The construction of definitive removable 
partial dentures was three folds that of transitional removable partial dentures. Conclusion: in a selected sample of 
patients receiving dental treatment at the faculty of dentistry in Jeddah, Saudi Arabia, the most common pattern of 
partial edentulism was Kennedy Class III and definitive partial dentures was the first choice for treatment with 
removable prosthesis.   
 [Lana A. Shinawi. Partial edentulism: a five year survey on the prevalence and pattern of tooth loss in a 
sample of patients attending King AbdulAziz University - Faculty of Dentistry. Life Sci J 2012;9(4):2665-2671]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 395 
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1. Introduction 

Documenting the prevalence and pattern of 
partial tooth loss is very important for identifying the 
prosthetic needs of the studied community as well as 
aiding the provision of educational and preventive 
materials suitable for this population in terms of 
language and composition. Publications on the 
prevalence of partial edentulism among the Saudi 
population are scarce, the earliest survey was in 1995 
which examined a selected population attending the 
dental school at King Saud University (KSU) in 
Riyadh, Saudi Arabia and reported the Mandibular 
first molar to be the most frequently missing tooth 
with a tendency for higher tooth loss in females 
compared to males. Loss of anteriors and premolars 
in the Maxilla was found to be more frequent than the 
Mandible in which loss of molars was more prevalent 
1. A later survey of patients receiving removable 
partial dentures (RPD) at KSU reported that Kennedy 
Cl III RPD was the most commonly constructed with 
higher prevalence in Saudi male subjects 2. The 
attitude of 238 Saudi male patients attending the 
dental clinics at KSU towards replacement of missing 
teeth was studied and concluded that 82% of the 
studied sample expressed their need to replace 
missing teeth, the majority stated function as the 
prime reason for replacement of missing teeth, 

followed by the negative effect of tooth loss to 
appearance 3. 

An insight into the prosthetic needs of a given 
population can also be obtained by reports on 
patients' satisfaction and acceptance of RPD 
following treatment. In a study of RPD usage in 
Saudi male patients, a telephone interview was 
conducted with 52 male patients a year after receiving 
definitive RPD constructed by undergraduate students 
at KSU. 64% of the patients stated that they wore 
their dentures regularly while 21% have stopped 
completely using them mainly due to pain and 
discomfort. 27% of the discarded dentures were in the 
Maxilla compared to 36% in the Mandible. The most 
commonly provided were Kennedy Cl III in both 
arches, while Cl IV RPDs were the least common4. 
Denture quality was shown to be related to patients' 
satisfaction but could not explain the dissatisfaction 
of all patients or their intolerance to the prosthesis 5. 

Information on the pattern of tooth loss 
regionally and in the Middle East is also scant. 
Kennedy Cl III was reported to be the most common 
(57.14%) in a sample of the Iraqi population. 
Surprisingly, 63% of the studied sample refused 
prosthetic replacement of missing teeth6. Cl III was 
also found to be the most common classification in 
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both arches among a sample of Jordanians attending a 
dental teaching hospital 7.  

Clearly the few local and regional reports on 
partial edentulism in the Arabian Peninsula agree that 
Kennedy Class III is the most common while reports 
on the incidence of RPD in the USA concluded that 
Kennedy Cl I was the most common at 40%. It is 
worth noting that the authors recommended 
conducting periodic reviews on the incidence of 
various classes of RPD to aid in teaching 8.  

 
Statement of Problem and Aim  

Partial edentulism has a significant emotional 
and psychological impact on ones confidence and 
might lead to social inhibitions due to the changes in 
appearance that follow tooth loss 9. However, 
available literature on the incidence and pattern of 
tooth loss and partial edentulism mostly quote 
Caucasian values where Kennedy Class I and II are 
reported as the most prevalent10. There is little if any 
documentation on the demography and pattern of 
tooth loss among the adult population living in Saudi 
Arabia, especially in the western region. The aim of 
this study was to investigate patterns of tooth loss in 
patients treated at King AbdulAziz University – 
Faculty of Dentistry (KAUFD) and to compare it over 
five years with the documentation of the number and 
types of RPD provided.  
 
2. Material and Methods 

This survey was conducted by reviewing the 
dental charts of patients treated at the KAUFD in the 
years 2004 and 2009. Only patients treated by Sixth 
year (senior year) undergraduate dental students’ 
were included. The sample consisted of Saudi and 
non Saudi nationals. The information gathered charts 
included patients' demographics (age, gender, 
nationality and mother tongue) as well as the 
Kennedy classification in the partially edentulous 
patients excluding third molars. Descriptive analysis 
and comparison between the groups was performed 
using Micro soft excel statistical programme. 
 
3. Results 

A total of 293 dental charts were included in the 
current survey, 200 patients treated during the year 
2004 vs. 93 in the year 2009. Out of the 200 patients 
charts reviewed for the year 2004, 106 (53%) were of 
male patients and 94 (47%) were of female patients 
while in the year 2009, 33 (35.48%) of the charts 
were for male patients compared to 60 (64.52%) 
female patients charts.  The mean age of patients in 
2004 was 34.48 years compared to 33.94 years in 
2009. In 2004 the ratio of Saudi Arabian nationals to 
others was 55: 145 (27.5% and 72.5% respectively) 

this is compared to a ratio of Saudi Arabian nationals 
to others of 23: 70 (24.73% and 75.27% respectively) 
in 2009. Table 1 lists the ethnicity of the entire 
sample according to gender.  

The highest number of non Saudi nationals in 
2004 and 2009 was from Yemen. The 5 most 
common non Saudi nationalities in both years are 
presented in table 2. 

The mother tongue of the sample was recorded 
as either Arabic or other languages and the ratio in 
the year 2004 was found to be Arabic 142, other 
languages 54 (71% and 27% respectively) compared 
to a ratio for Arabic: other languages of 53: 40 
(56.99% and 43.01%) in 2009. Table 3 lists the 
percentage of patients with Arabic as the mother 
tongue compared to other languages according to 
gender in the entire sample.  

The prosthetic needs and pattern of tooth loss in 
the sample were also tabulated using the Kennedy 
classification which describes the location of missing 
teeth in the arch. Tables 4 – 7 explain the distribution 
of each Kennedy class in both arches by gender as 
well as the frequency of each class in the sample. 
Without a doubt Kennedy class III was found to be 
the most common in both genders and in both arches 
while Kennedy class IV was the least common. 
Higher tooth loss is evident in female subjects except 
those with Kennedy class IV. 

Finally, the charts were used to quantify the 
number of transitional and definitive RPD provided 
for the sample in each arch. A higher number of 
definitive Co-Cr RPD was delivered to patients 
compared to transitional acrylic RPD.  A total of 205 
dentures were provided in the year 2004 (158 
definitive and 47 transitional) compared to 119 in the 
year 2009 (85 definitive and 34 transitional). The 
percentage of patients who received transitional and 
definitive RPD is tabulated according to the arch 
treated and by gender (table 8, 9 respectively).  

Clearly a higher number of female subjects 
received transitional RPDs compared to male patients 
in both 2004 and 2009 but there was no difference in 
the percentage of arches restored.  

The number of female patients receiving 
definitive RPD was higher compared to their male 
patients in both examined years and more so in the 
year 2004.  

In terms of additional retentive aids, in 2004 1 
male patient received extra coronal attachments and 
one male patient was treated with copings compared 
to one female patient whose RPD was fitted with 
extra coronal attachment. Attachments and coping 
were not used in 2009. 
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Table 1: The distribution of patients' ethnicity according to gender  

  
Table 2: Percentage of top 5 non Saudi nationalities. 

 
Table 3: Distribution of patients language according to gender. 
Year 2004 2009 
language 
n 
(%) 

Arabic 
142 
(71.00) 

Other 
54 
(27.00) 

Arabic 
53 
(56.99) 

Other 
40 
(43.01) 

Gender 
n 
(%) 

Male 
85 
(80.19) 

Female 
61 
(63.83) 

Male 
21 
(19.81) 

Female 
33 
(35.11) 

Male 
8 
(24.24) 

Female 
32 
(53.33) 

Male 
25 
(75.76) 

Female 
28 
(46.67) 

 
Table 4: The distribution of Kennedy classification in the Maxilla by gender in the year 2004 

 
Table 5: the distribution of Kennedy classification in the Maxilla by gender in the year 2009 

 

Year 2004 2009 
Ethnicity 
n 
(%) 

Saudi Arabian 
55 
(27.5) 

Others 
145 
(72.5) 

Saudi Arabian 
23 
(24.73) 

Others 
70 
(75.27) 

Gender 
n 
(%) 

Male 
33 
(31.13) 

Female 
22 
(23.40) 

Male 
73 
(68.87) 

Female 
72 
(76.60) 

Male 
16 
(48.48) 

Female 
7 
(11.67) 

Male 
17 
(52.52) 

Female 
53 
(88.33) 

Year  2004 2009 

Nationality 
n 
(%) 

Yemen 
32 
(18.93) 

Yemen 
21 
(30.43) 

Philistine 
22 
(13.02) 

Pakistan 
10 
(14.49) 

Afghanistan 
17 
(10.06) 

Afghanistan 
8 
(11.59) 

Sudan 
13 
(7.69) 

Eretria 
8 
(11.59) 

Eretria 
11 
(6.51) 

Philistine 
5 
(7.25) 

 Cl I Cl II Cl III Cl IV Total 
Male 
(%) 

12 
(11.32) 

10 
(9.43) 

40 
(37.74) 

7 
(6.60) 

69 
(65.09) 

Female 
(%) 

17 
(18.09) 

16 
(17.02) 

38 
(40.43) 

0 
0 

71 
(75.53) 

Total 
(%) 

29 
(14.50) 

26 
(13.00) 

78 
(39.00) 

7 
(3.50) 

140 
(70.00) 

 Cl I Cl II Cl III Cl IV Total 
Male 
(%) 

3 
(9.09) 

4 
(12.12) 

14 
(42.42) 

0 
(0) 

21 
(63.64) 

Female 
(%) 

7 
(11.67) 

11 
(18.33) 

27 
(45.00) 

1 
(1.67) 

46 
(76.67) 

Total 
(%) 

10 
(10.75) 

15 
(16.13) 

41 
(44.09) 

1 
(1.08) 

67 
(72.04) 
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Table 6: The distribution of Kennedy classification in the Mandible by gender in the year 2004 
 Cl I Cl II Cl III Cl IV Total 
Male 
(%) 

10 
(9.43) 

14 
(13.21) 

36 
(33.96) 

2 
(1.89) 

62 
(58.49) 

Female 
(%) 

22 
(23.40) 

20 
(21.28) 

32 
(34.04) 

1 
(1.06) 

75 
(79.79) 

Total 
(%) 

32 
(16.00) 

34 
(17.00) 

68 
(34.00) 

3 
(1.50) 

137 
(68.50) 

 
Table 7: The distribution of Kennedy classification in the Mandible by gender in the year 2009 

 Cl I Cl II Cl III Cl IV Total 
Male 
(%) 

2 
(6.06) 

6 
(18.18) 

11 
(33.33 

0 
(0) 

19 
(57.58) 

Female 
(%) 

12 
(20.00) 

12 
(20.00) 

25 
(41.67) 

0 
(0) 

49 
(81.67) 

Total 
(%) 

14 
(15.05) 

18 
(19.35) 

36 
(38.71) 

0 
(0) 

68 
(73.12) 

 
Table 8: Percentage of patients provided with transitional RPD in the years 2004 and 2009 according to gender and 

arch restored. 
Year 2004 2009 
Arch 
n 
(%) 

Maxillary 
23 
(11.50) 

Mandibular 
24 
(12.00) 

Maxillary 
17 
(18.28) 

Mandibular 
17 
(18.28) 

Gender 
(%) 

Male 
7 
(6.60) 

Female 
16 
(17.02) 

Male 
8 
(7.54) 

Female 
16 
(17.02) 

Male 
5 
(15.15) 

Female 
12 
(20.00) 

Male 
4 
(12.12) 

Female 
13 
(21.67) 

 
Table 9: Percentage of patients provided with definitive RPD in the years 2004 and 2009 according to gender.  
Year 2004 2009 
Arch 
n 
(%) 

Maxillary 
72 
(36.00) 

Mandibular 
86 
(43) 

Maxillary 
39 
(41.94) 

Mandibular 
46 
(49.46) 

Gender 
(%) 

Male 
28 
(26.42) 

Female 
44 
(46.81) 

Male 
34 
(32.08) 

Female 
52 
(55.32) 

Male 
11 
(33.33) 

Female 
28 
(46.67) 

Male 
16 
(48.48) 

Female 
30 
(50.00) 

 
4. Discussion 

The dental records of patients treated by sixth year 
undergraduates were used for this survey as these 
students are required to provide comprehensive 
clinical care to their patients. Therefore, students 
carry out a thorough dental examination on their 
patients including dental charting, periodontal 
examination and full mouth radiographs prior to 
planning and completing the comprehensive dental 
treatment required by these patients. The dental 
charting is reviewed and approved by a team of 
multidisciplinary consultants which insures both the 
accuracy and consistency of the diagnosis and 
especially in regards to diagnosis of restorability 
guided by the preset criteria which takes into account 
both the restorability if the tooth and the periodontal 
condition of the patient among other considerations. 
It is important to point out that both Saudi and non 

Saudi patients receive free dental treatment at 
KAUFD including prosthetic RPD and FPD, thus the 
provision of RPD reported in the present survey is not 
affected by patients socio economic limitations.  

A significantly lower number of patients were 
treated in 2009 compared to 2004. This can be 
attributed to two factors, primarily the flooding crisis 
which devastated Jeddah in 2009 causing the 
stoppage of schools and university for a few weeks 
with a decrease of patients' flow in the weeks after. 
The second factor was the exclusion of any 
incomplete files from the survey, such as incomplete 
or unauthorized charting or when treatment was 
discontinued. Obviously in light of the flooding crisis 
some patients choose not to continue their treatment 
which decreased the sample number for the year 
2009.  The department of medical records at KAUFD 
reported a decrease in patients flow and attendance of 
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40% in 2009 compared to previous years as a result 
of the flooding crisis.  

The majority of patients receiving treatment at 
KAUFD are none Saudi nationals as KAUFD is the 
sole free dental care provider for foreigners in the city 
of Jeddah, Saudi Arabia. The current survey 
illustrates that Arabic is not the mother tongue in a 
high number of expats patients. While KAUFD 
provides advocates and translators to aid in filling 
personal history forms, explaining patients rights, 
consent and treatment plan, yet most of the take home 
written instructions are provided in Arabic and 
English languages. Based on the findings of the 
current report, a leaflet for partial and complete 
denture home care instructions utilizing pictures and 
graphs in addition to text was designed and 
distributed to patients at the denture delivery 
appointment, patients feedback on the usefulness of 
these leaflets has yet to be investigated.     

The prosthetic needs of the sample were tabulated 
using the Kennedy classification which is the most 
familiar and most widely used classification in 
literature and in educational curriculums and 
describes the location of missing teeth in the arch. 
Kennedy class III was found to be the most common 
in both genders and in both arches while Kennedy 
class IV was the least common. These findings are in 
agreement with other reports on the prevalence of 
RPD in the kingdom1,2, where Kennedy Cl III was 
found to be the most common at 45% and 37% 
(Maxilla vs Mandible) while Cl IV was the least 
common at 8% and 3% respectively 4.  

An inclination towards higher partial edentulism 
among female subjects was recognised and is 
consistent with earlier findings reported in patients 
treated at KSU1. Similarly higher levels of tooth 
mortality in women in some countries have been 
reported and were attributed to the more frequent 
dental visits by females for care of inadequate and 
unaesthetic dentition

 
rather than to a true reflection of 

higher tooth mortality than the male counterpart11. 
The current study cannot ascertain such claims due to 
the variance in sample size and diversity of the 
sample. However, a significantly higher number of 
female patients received RPD (both transitional and 
definitive) compared to their male counterpart which 
is consistent with some studies12. This could be a 
reflection of females' higher concerns over aesthetics 
and function. A question addressing the purpose for 
seeking replacement of missing teeth during history 
recording would be an additional aid in disclosing the 
public view and perception of partial edentulism in 
the western region of Saudi Arabia. 

It is well establishes that the vast improvement in 
dental care over the last three decades - especially in 
developed countries - has lead to the decrease in tooth 

loss and subsequently a decrease in complete denture 
users. This was accompanied with an increase in RPD 
users13. During the late 80's of the last millennium, 
the pattern of partial edentulism was investigated with 
reports that the most common Kennedy 
Classifications are class I in the Mandible and Class 
III in the Maxilla14. Such changes are expected to 
occur in developed countries where improvement in 
health care is distinct. On the other hand, the demand 
for removable prosthesis is increasing in developing 
countries suffering from the economic depression and 
lack of or limited access to dental care15. Periodic 
surveys on the pattern of tooth loss are thus vital for 
measuring dental disease and treatment needs in these 
countries. The situation of partially and completely 
edentulous patients in Saudi Arabia cannot be 
established without the inclusion of patients treated 
with complete dentures. Future investigation of the 
prevalence and distribution of complete edentulism 
by gender would aid in establishing the prosthetic 
needs in the population as well as provide important 
resources for educational purposes.  

This study illustrates that a significant number of 
definitive RPD is constructed annually at KAUFD is 
significantly high. The provision of a considerably 
higher number of definitive Co-Cr RPD compared to 
transitional RPD might be a result of the patients 
treatment need and demands, though, it is more likely 
to be due to the course requirement, since sixth year 
undergraduates are required to provide complete and 
comprehensive dental care to their patients and grades 
are awarded according to the number of cases the 
student completes with a minimum of three cases per 
student. Such comprehensive treatment is free of 
charge at both of the dental schools in Saudi Arabia 
(KAUFD and KSU). Sadig et al. reported that out of 
650 patients receiving removable partial dentures at 
KSU in one year, 422 were supplied with definitive 
RPD2. Akeel4 reported that in a sample of patients 
receiving prosthetic treatment at KSU, only 12 
transitional RPD were constructed in a year compared 
to 72 definitive Co-Cr RPD. It may be that the 
availability of free dental treatment at the dental 
college at KSU and KAUFD results in exaggerated 
treatment demand especially when taking into 
consideration that Kennedy Cl IV was the least 
commonly provided RPD, thus, esthetics and 
appearance were not among the reasons for 
replacement. An investigation into the usage of RPD 
provided to patients at KAUFD is needed to disclose 
if exaggerated treatment is applied by the students in 
fulfillment of their requirements and weather such an 
approach is cost effective. In essence dentures might 
actually be supplied to patients who do not use them, 
an issue that has been reported by other investigators 
4, 16,-18. The exaggerated treatment provided in the 
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public sector however is not mirrored in the private 
sector. A published survey of RPD constructed in 
private dental practices in Bahrain found that 89% of 
RPD provided where transitional compared to 11% 
Co-Cr definitive RPD19. Recently KAUFD has 
adopted a new teaching strategy where requirements 
were replaced with minimum procedure exposure so 
that once a given clinical skill is mastered by the 
student to meet the preset criteria and a clinical 
competency exam in that skill was successfully 
completed by the student, that clinical procedure 
would no longer be a requirement. The impact of this 
strategy on the number of RPDs provided has not 
been established to address the question of possible 
over treatment, additionally and since 2010 KAUFD 
has introduced a course on dental implants for 
undergraduates whereby 6th year students are trained 
on the surgical placement and prosthetic restoration 
of single missing teeth. The impact of this on the 
number of definitive Cl III RPD provided should be 
addressed in future surveys. It is interesting to note 
that in the UK the provision of RPD is indicated by 
the patients demand and physical function with an 
annual cost of almost fifty million pounds. Thus a 
recommendation was proposed to re evaluate the 
management of partial edentulism to be more cost 
efficient so that patients with poor oral hygiene would 
receive transitional acrylic RPD20. This was also 
based on the reports that 30 – 50% 0f patients 
receiving RPD in the UK occasionally or never use 
them21,22.  

Although prosthetic treatment is provided free of 
charge at KAUFD, a lower number of male patients 
received RPD. This is in contrast to an earlier report 
of higher prevalence of RPD among Saudi males 
treated at KSU2. Social or cultural inhibitions towards 
use of dentures may be a factor since similar attitude 
towards tooth loss was reported in other cultures 
where the replacement of missing teeth is considered 
socially unacceptable 6, 23. This is in contrast to the 
European and North American standards of care in 
communities where esthetics, social, function and 
cultural factors are the basis for prosthetic 
replacement24, 25. Dental caries and periodontal 
disease are the leading biological factors associated 
with tooth loss and are associated with the 
socioeconomic level of subjects. Sanya et al. reported 
that in Kenya, molars were the most common teeth 
lost due to caries26, while Mathew stated that 
periodontal disease was the prime etiologic factor of 
tooth loss at 61.8% followed by caries at 24.8%27. 
These results are a reflection of the socioeconomic 
level and its relation to oral health where dental caries 
is the primary etiological factor to tooth loss in 
developing countries such as Kenya compared to 
periodontal disease in developed counterparts where 

access to restorative dental care is readily available. It 
has been demonstrated that social class, gender and 
age are all significant factors for whether or not 
patients use dental services to obtain dentures28.    

What follows is a sample of a few of the most 
recently published reports (2010 – 2011) and is 
presented for comparison between the prosthetic 
needs of the sample studied in the current survey and 
that of other communities. The university hospital of 
Benin, Nigeria reports that the most common partial 
edentulism amid 351 subjects (53.6% Male and 
46.4% Female) was Kennedy Cl III at 57.3% 
followed by Cl IV at 26.2%, while the least common 
were Cl I and Cl II at 2.6% and 2.3% respectively29. 
A study of 193 elderly Taiwanese receiving dental 
rehabilitation support from the government reported 
that Kennedy Cl I was the most common at 30.75% 
while Cl IV was the least common at 3.16%. The 
highest prevalence of edentulism was among subjects 
with lower social class, low income level and little or 
no education. These subjects received treatment only 
when experiencing tooth ache or discomfort 30. A 
survey of 1800 patients receiving dental treatment at 
the dental college and hospital on Chennai, South 
India, concluded that Cl I was the most common in 
the Maxilla at 33.3% while Cl III was the most 
common classification in the Mandible at 36.3%. As 
for the type of the RPD provided, 96.9% of the 
dentures worn by the patients were transitional acrylic 
RPD compared to 3.1% Co-Cr RPD31. A survey of 
553 patients receiving treatment at dental school of 
Athens reported that Kennedy Cl I was the most 
commonly reported in both arches32. Similarly a 
review of 1502 casts at dental laboratories in eastern 
Wisconsin reported the Kennedy Cl I was the most 
common RPD constructed with one in three RPD's 
made as an acrylic RPD33. 
Conclusion 

The current survey of a selected sample of 
patients attending KAUFD highlights numerous 
challenges to providing optimum dental care 
generally and removable prosthesis specifically. Most 
importantly is the diversity of the patients seeking 
treatment as well as the language barrier and socio 
economic status of these patients, thus drawing 
attention to the need for untraditional take home 
instructions to assure patients compliance. The most 
common Kennedy classification in the entire sample 
was Kennedy Class III. Prothetic treatment provided 
at KAUFD clearly has a tendency to providing 
definitive RPD with conventional retentive elements. 
These findings propose the question of whether 
exaggerated treatment is provided for unsuitable 
patients, therefore, it is strongly recommended to 
investigate patients' satisfaction with the provided 
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RPD at recall appointments few months after 
treatment.   
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ABSTRACT: The transition to the international methodology of cost accounting and statistics has exclude “non 
production sector” concept, which has been continously applied in the service sector in the practice of Islamic 
Republic of Iran. During recent years, the service sector has continued to be one of the most developing sectors of 
the world economy. In most developing countries, as a consequence of restrictions on activities, the private sector is 
not built on firm grounds and therefore, does not function effectively. On the other hand, the public sector holds a 
major portion of the economic activities and takes a big part in produceing goods and providing services at a single-
rate price: mostly determined by the legal and supervisory authorities. As a result of this practice, in our country, 
there have been continously raising difference between the final cost of the production and price of goods (service). 
There are factors affecting to that, among them lack of a suitable system for calculating the final cost and lack of 
information transparency related to the quality of products are of importance. The research is an applied study in the 
field of industrial (cost) accounting. It focuses on evaluating the effectiveness of the cost accounting systems and its 
development in companies with 51% or more state shareholding. As information source, the library study and 
service of the statistical center of Iran has been used, along with the accounting records of the organizations under 
study and the state budget data. For collecting empirical data, a set of questionnaire with 30 questions has been used. 
Different public organizations have been chosen, out of which 100 different professionals were participated in the 
survey. The questionnaire results then were analyzed to reach a conclusion and make recommendations. In addition, 
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1. Introduction 
In recent decades, the world has continously 

been in the process of transformation, especially with 
regard to the international methodology of cost 
accounting and statistics. With this regard and by 
considering the globalization trend, the accuracy of 
information about products produced or services 
rendered are of high importnace.  

Nowadays, the accounting, economic and 
financial management theories not only offer different 
methods for calculating, estimating and predicting the 
final cost of goods and services that are influenced by 
the open market relationships, but also put emphasis on 
the necessity and importance of the Automated 
calculation systems. The proper cost calculation and 
final cost accounting methods not only allows for 
measuring the efficiency degree of a series of a 
specified production operations, but also is able to offer 

a comparison of this efficiency degree among the 
different manufacturing and service sections. As a 
result, aside frome the possibility of the preparation of 
accurate financial statements, the assessment of the 
yield and growth rate of the economic activities can be 
facilitated as well. (Being informed about such 
variables the intended activities can be given priority in 
allocating capital resources, or through revising the 
service provision and manufacturing methods the final 
cost of any intended goods and services can be 
assessed within the public and private market sectors.) 

Thus a necessary condition for organization 
success is seting competitive prices. Hence, the 
researcher seeks answeres to the following questions: 

1. Does the present cost accounting system 
function in comformity with relevant laws and  

  regulations? 
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2. What kind of relationship there is between 
the costs accounting and method of 
goods/services  
 Pricing? 
3. What are the organizational obstacles 

restricting the pricing by the companies? 
4. How to improve the present cost accounting 

system? 
5. How to control the arising differences 

between cost of goods(services) and the selling price? 
 

 2. Research Background 
During the 1970s of the last century, the 

Iranian economy faced deep transitional periods, which 
targeted at improving the market mechanism. It was a 
very complicated and contradicting process that 
affected not only the producers and consumers, but also 
the public interest as a whole. It imposed its stamp both 
on the process of production, circulation and service 
sector as well. 
According to the founder of market economy: Adam 
Smith’s doctrine, the need of market relations stems 
from the separation of the public work and economic 
split of the producers (based on features), who are 
acting independently while simultaneously affecting 
each others.  

According to views of most of the economists, 
the government intervention in the regulation of 
economic activities must be “limited”, othwerwise, the 
effectiveness of the market economy will be reduced. 
Simultaneously in the professional literature, it is 
expressed that the government should not be involved 
in all the econmic affairs, since it will affect the 
effectiveness of the market economy relationships. 
This means that the government involvement in all 
affairs must be limited to some extent, just where it is a 
necessity for fair regulation. Thus, it can be stated as 
follows: “ Competetion must be everywhere, where it 
is possible, and regulation should be there, where its is 
expected to be.” As a rule, the immediate government 
regulating approach is appeared at least at the 
microeconomic level, and the maximum: on the 
macroeconomic level.  

In market relations the buyers can be either 
the producing firms and big organizations or the end 
users (the public). Regarding latter, the demand is for 
the consumption goods. But the classification of 
market gets more complicated in cases where there are 
production factors, industrial services and part of 
consumption items (demanded by massive consumers.)  
In general, services are separated in two parts: one part 
goes to the production of material goods and services 
sector for industrial consumption purposes, while the 
other part is non productive consumption and goes to 
the final consumers. In service sector, there are such 
economic units that carry out various production 

functions. There are four categories of branches in the 
service sector. Those are branches that: a) Produce 
market related services, .b) Produce non-market related 
services: based on state institutions. c) Produce non-
market related services: based on private, non-
commercial organizations. 

Within each sector of the economy, the 
formation of subsectors is closely related to the 
national economy features of a given country. The 
economic branches in Iran are classified as production 
of goods and service industries.(Table 1) 

 
Table 1. Classification of the branches of 
economy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

According to the 4-th article of “The 
Commercial Code of Iran” enforced in September 
1987, a public company is a defined organizational 
entity which has been incorporated in the form of a 
corporate legal body, or nationalized or expropriated in 
virtue of the court's decree and identified as a public 
entity with more than 51% of its whole capital owned 
by the government. Generally, the public companies 
may be categorized in two main manufacturing and 
service providing groups which, in turn, are subdivided 
to more specialized groups according to their statement 
of mission, nature of activities and dependency to the 
relevant ministries. The number of those companies, 
banks, insurance companies and private not-profit 
institutions affiliated to the government, as mentioned 
in the 2007 National Budget Law, amounts to 512 
companies.  
          All manufacturing and service providing 
companies and industries, either profit-making or non-
profit, are predestined to determine the price of their 
finished goods and services which, in turn, influenced 
by the internal and external factors of these companies. 
The internal factors include the outlined policy and 

 

1. Mining industry 

2. Electric energy, gas, water supply 

3. Transportation and communication 

4. Financial intermediaries 

5. Real estate agencies, rental and 

commercial activities     

6. State management and defense, 
mandatory 
social security  

7. Education 

8. Health and social services  

9. Foreign organizations and bodies     
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integrated elements of marketing and company’s costs. 
The external factors are the nature of the market and 
demand, current competitive condition as well as 
involved intermediaries. The pricing of goods and 
services is a multi-dimensional process which is 
affected by the product, profit margin, interaction with 
the customers and applied final cost accounting 
systems. The concept of price and pricing is considered 
a ubiquitous and universal matter. According to Katler, 
the price is simply a suggestion or an experience for 
testing the market pulse (Katler, Phillipe, marketing 
principles – 10-th edition). The managers of the 
industrial sectors do constantly have grievances about 
the challenging nature of the pricing of their industrial 
products and do not consider it as an opportunity for 
scaling up the profit level, but as a tedious work. These 
managers argue that since the prices are determined by 
the market and supervisory authorities they are unable 
to manage their intended and proper prices; instead 
they are forced to adapt themselves to the present 
situation.  

However, the main questions remain 
unanswered, which are: "what kind of relationship 
there is between the costs accounting and method of 
goods/services pricing?"; "What are the organizational 
obstacles restricting the pricing by the companies?". 
"What sorts of problems the industrial companies are 
facing the area of global-scale pricing?"  

One important aspect of the industrial pricing 
process at these companies is the effect that their 
internal systems put on the pricing process. This is 
evident in the coordinated or uncoordinated situation 
among the organizational sub-systems. Three 
researchers: Lanchioni, Shawe and Smith (2005) 
concluded that the pricing strategy of an organization is 
the product of what is programmed by the financial 
managers of the organization. For example, they 
proposed the finding that only 5% increase in the price 
of a specified industrial product may give rise to the 
increase in the company's profit rate by 22% 
(Lanchioni, 2005). They believed that the pricing is a 
very difficult process, because so many environmental 
factors like political, economic parameters affect it. 
According to another research undertaken by these 
three researchers on the leading companies in the USA' 
market they concluded that the main organizational 
unit which prevents the pricing process is the financial 
and accounting departments. However, the present 
study is directed mainly toward the examination of the 
situation of the pricing systems used by the public 
companies. Such companies need to act within 
framework of the approved laws and regulations and 
apply a proper cost accounting system on the one hand 
and are obliged to determine and notify the cost value 
of the finished goods and services.  

Accounting System: An accounting system is a 
part of an overall (unified) system in which all open 
systems are affected mutually by the environmental 
factors such as economic, social and other parameters. 
As for the impact of the environmental factors on the 
accounting systems, we can mention the appearance of 
the inflation accounting from 1970s onward, or the 
changes in the tax, commercial and banking regulations 
and their impact on the data, processing of them and 
preparation of financial statements according to the 
occurred changes.  
2.1. Theoretical Framework 

Accountancy is the process of communicating 
financial information about a business entity to users 
such as shareholders and managers. The 
communication is generally in the form of financial 
statements that show in money terms the economic 
resources under the control of management; the art lies 
in selecting the information that is relevant to the user 
and is reliable. (Elliot, Barry & Elliot, Jamie: Financial 
accounting and reporting, Prentice Hall, London 2004) 

The history of accounting dates back to 7000 
years ago. (Friedlob, G. Thomas & Plewa, Franklin 
James:Understanding balance sheets, John Wiley & 
Sons, NYC, 1996) Today, accounting is called "the 
language of business" because it is the main mean for 
reporting financial information about a business entity 
to many different groups of people.  

Financial accounting: In the 19-th century, 
the development of joint stock companies put special 
emphasis on the financial accounting, with the aim of 
providing more reliable and complete information to 
the company partners (banks, vendors, financial 
analysts, economists, government agencies, 
shareholders and others) in the form of publically 
available financial reports. This development resulted 
in a split of accounting systems for internal (i.e. 
managerial accounting) and external (i.e. financial 
accounting) purposes, and subsequently also in 
accounting and disclosure regulations and a growing 
need for independent attestation of external accounts 
by auditors.  

Due to the various needs of the users of the 
financial reports, the presentation of financial accounts 
is very structured and subject to many more rules than 
management reports. One of those commonly rules is 
the application of the accounting standards. 

At present Iran Accounting Standards are 
issued, updated and their application are supervised by 
the Iran Auditors Committee. Since 2001, the 
application of those standards by public companies is a 
requirement of law. I is worth to mention that the 
private sector accounting standards are currently under 
development. And, even though, each of the National 
Accounting Standard of Iran makes a reference to the 
relevant International Accounting Standard, but the 
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National Accounting Standards need further 
developments.  

The increased attention toward the financial 
accounting, anyway, has never caused careless attitude 
toward the requirements of the managerial accounting 
reporting. The market competitiveness, especially 
regarding cost items recording, reduction in production 
costs and finding the potentials for increasing 
profitability, has made serious requirements, via which 
parallel to the financial accounting, the cost accounting 
has also undergone systematic processing and 
recording. 

During the last two decades, the managerial 
accounting has been representing as a separate branch 
of economics. And in the applied economics, untill 
today, it is still in the process of formation. Hence, it is 
not occasionaly, that both in the practice and theory, 
the managerial accounting is not considered as a 
separate science: not being isolated from the cost 
accounting. 

At the beginning of the 20-th century, the cost 
accounting finally has gain much importance and set in 
the accounting pracice. It was closely related to those 
days, when the standardized costs were started to be 
introduced by the companies toward finding out the 
actual cost variations from the planned costs, reasons 
behind them and taking corrective actions to eliminate 
them. The managers, periodically analysed those 
variations, appraised the impact of various factors on 
them and made operational decisions regarding the 
ways to find out negative variances from the planned 
costs. It was just at this stage, that the cost accounting, 
which was considered as a tool representing the cost 
flow information, started gradually to be appeared as 
managerial accounting. The cost accounting is an 
important tool under the custody of the manager, which 
helps in planning and supervising the costs and 
analysing the obtained results. 

Recently the cost accounting has gained much 
importance than before among Iranian manufacturing 
companies,especially with regard to the government 
use of the direct economic regulatory tool of 
subsidysing policy. The subsidyzing policy in the 
islamic Republic of Iran affects differently on the 
market with the participation of the public companies. 
From one side, it helps increasing the said sector 
profitability and competetiveness, on the other hand, 
this policy motivates the market via indirect ways: 
especially by means of setting higher mark up 
payments on the product prices. And, as a result of 
subsidyzing, the real pricing is affected, hence, it is 
necessary to record the amount of subsidies granted in 
connection with the costs of products and services by 
way of managerial accounting.  
Toward this end, in order to better understand the 
characteristics of the production unit and their 

reporting, it is necessary to get familiarity with the 
flow of their activities, costs and the variations from 
the defined standards. It is worth mentioning, the 
purpose of variance analysis is to find the reasons of 
inefficiencies in the activities of the production unit.  

In the standardized cost accounting system, 
there are a wide range of applicable norms and 
standards. In the diagram below, there is shown the 
flow of information re variations from the standardized 
costs in the cycle of production (material purchase and 
production related activities) and selling stage (the 
realization of the produced goods) (Fig.1) 

The standard cost approach is based on the 
selection of standards, which are: 

- Basic norms, 
- Ideal norms, 
- Accessible norms, 
- Current norms. 

With regard to these, the accessible norms are 
applied in the standard cost accounting. And during the 
analysis of variances, by comparing them with the 
current norms, more reliable and effective information 
is obtained. In fact, the industrial accounting or cost 
value accounting is a very important tool at the 
manager's disposal to help them plan, control, 
supervise and analyze obtained results. According to 
Shabahang R., due to negligence of the principles and 
theories of the industrial accounting and its valuable 
outcomes from its execution, the involved authorities, 
factory owners and industrial organizations' managers 
encounter always numerous difficulties in the financial 
fields and, even, bear a heavy and irreparable loss 
which, in turn, is likely to lead to the decline and 
dissolution (bankruptcy) of the organization. 
(Shabahang R., Management Accounting, Tehran, 
2001) 

Current accounting systems of costing are 
utilized to collect information and make decisions 
based on those information. Modern operation 
phenomena and significant ABC effects distinguish the 
activity based accounting system from the traditional 
system. More over, it will make sense considering all 
the cost components of manufacturing process as well. 
Therefore, the prices of produced goods and services 
instead of being set automatically, should be 
determined by the manufacturing units: by taking into 
consideration all the cost centers involved in the 
production process on the basis of activity based 
costing method (ABC). It will contribute not only to 
the creation of healthy competitive environment 
(considering the differing costs of the produced goods 
and services set by the private sector), but also to 
regulate the prices by setting them via the production 
costs incurred. 
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3. Research Objectives (aim and problems to be solved) 
The aim of this research is the development of the cost accounting system of the production and service companies 
with state shareholding in the Islamic Republic of Iran: along with the formulation of a new model for planning and 
calculating the final cost of goods and services produced.  

Thus, toward achieving the set goal, some problmes should be addressed, which are as follows:  
A) Determination of the applicability degree of the cost value accounting system adopted for establishing the 

price of goods and services at different companies. 
B) Analysis of the cost accounting systems for goods and services within framework of the lines defined under 

the budget law1.  
C) Determination of an applicable cost accounting system and approach which enable to: 

- Manage and monitor the incurred cost,  
- Establish the updated final cost, and  
- Estimate the final cost-price.  

 

                                                             

1 According to local laws and decisions, a considerable portion of the prodcution ( such as gaz, electricity and oil processing 

products and services) is held by the state sector.Thus, one of the issues under study is disclosure of the cost-pricing policy for 

the produced goods and rendered services under the budget law by the companies with the monopolistic power.  

The Production Cycle 

  

                                        Standard cost        

      Actual cost     
       of good                                     
                                                      cost variance      
                                                                                           
 
                                                     Realization cycle 
 
                                                                                                    
           Actual Profit 
                                     
                                                                        Standard profit 
                                                                            (expected) 
                    Planed profit 
                                
                                                                    Variations in profit 
                 Profit with variations        
                              

 

Fig. 1.The flow of cost variations in the process of production and realization of 

goods  
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Also, considering that according to the current 
laws and regulations the major part of the industrial 
production and services such as gas, electricity and 
petrochemical supplies are provided by the public 
sector, in relation to the aim of the research, it is of 
special importance to examine the accounting system 
adopted for determining the final cost of the 
monopolistic production and services sector which 
requires most industries to supply the goods and 
services of those companies under the provisions of the 
budget law. 

Thus, by addressing those problems, it is 
hoped that unlike the automatic pricing approach of the 
present companies and organizations, which are 
influenced by the legally appointed committees, 
councils and governmnetal authorities, as well as, the 
weak logical relationship between the final cost and 
determination of produced goods and rendered 
services, the utilization of proper final cost calculation 
systems and methods will contribute to obtain the 
actual prices, as a result, the competetion between the 
state and private sector will be both transparent and 
functional.  
4. Research Subject and Object: The research subject 
is the cost accounting system, their supervision, the 
identification of final cost prices and the laws and 
regulations related to the budget system. The subject of 
the research also includes the quantative and qualitative 
aspects of the the economic events and procedures. 

The object of research is the service sector: a 
whole system including its branches in both small and 
large governmental companies (which operate as the 
specialized mother companies with a lot of subsidiary 
companies of the manufacturing and service provision 
sectors. For checking and completing the related 
questionnaires you are welcome to the principal offices 
or their related directorates in Tehran). Thus, the 
research object includes the activities of the public 
companies that are engaged in the production of goods 
and services like energy carriers (gaz, oil), agricultural 
and natinal resource management, trading, mine 
exploration, rail road transportation and insurance 
companies during 2006 – 2010 period.  
5. Hypotheses 

Main Hypothesis: The present cost accounting system 
in public companies is not effective in determining the 
prices of produced goods and services. 
Subsidiary Hypotheses: In order to study and identify 
the proper methods for developing a favorable cost 
accounting patter and system the following subsidiary 
assumptions of the research were investigated:  

1- The proper cost accounting system does not 
conform to the implementation of the budget 
laws and rules.  

2- The present cost accounting system does not 
follow the accounting principles and 
standards.  

3- The accounting system of the comptroller is 
not in compliance with the goods and services 
cost accounting system.  

4- The cost accounting system for state-provided 
goods and services does not lead to the 
determination of the final costs.  

6. Research Methodology and Sampling  
         The purpose of selecting a research methodology 

is to help the research establish a method that is more 
likely to direct the research toward the probable 
answers in an easier and more accurate way. The 
adopted methodology of the research depends on the 
targeted goals, nature of the discussed subject, 
available facilities and resources.(Levine & others 
1999, P 45). The research is a process through which 
one can explore the unknown areas and get some 
information about them. According to the process, the 
manner of gathering evidences and proofs and their 
transformation into factual findings is termed as 
"methodology"(Khaki, 2005.)  

Considering that the research is to deal with 
the examination of the status quo and identification of 
the subject pattern of the research using paper 
documents and available literature and with the 
gathering of information from the experts and elite 
society of the field it is categorized among the survey-
descriptive studies. Of course, some analyses employ 
scientific research approaches.   
  The methodology of the research includes the 
4 stages:  
Stage 1. The initial question; this stages tries to find an 
answer to the question that if the present final cost 
accounting system applied by the large governmental 
companies and industries are effective, and if they are 
able to determine the real final cost of the produced 
goods and services.  
Stage 2. The exploratory studies:examination of the 
available literature and face-to-face interviews. Stage 
3. The construction of an analytical mode; The 
assumptions and analytical model are designed on the 
basis of the relations among the assumptions.  
consisting mainly of managers and accounting 
department staff of the companies under study.  
The data analysis: the gathered information are 
processed and a comparison between the obtained 
results and the expectations from the proposed 
assumptions is made. If the degree of the deviation is 
low it can be concluded that the assumption is 
confirmed. If this not the case the roof of the deviation 
need to be established as to reach a conclusion in 
proportion to the present conditions.  

Sampling : Research covers separate public 
companies categorized by their size mainly in two 
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groups of: 1) Small sized companies involved in 
manufacturing and service provision and 2) Middle - 
Large companies. Thus, the statistical population of 
this research consists of 100 companies that were 
chosen from 20 specialized mother companies which 
are consisted of 389 sub-dependent. And the sampled 
respondent size for survey purpose consisting mainly 
of managers and accounting department staff of the 
companies under study were 100 people. 
6.1.  Data Collection Method 
     For data collection purposes, in this study a set of 
descriptive nature questionnaires (both closed and open 
type) have been designed and used. The questionnaires 
have contained 30 questions all were addressed by the 
sampled respondents. The questionnaires before being 
used were tested for validity and reliability. 
6.2.   Data Analysis 

The data analysis have been done via comparative 
tables, ANOVA (F-test), as well as Spearman's 
correlation coefficients and Binomial test methods 
were used. The analysis have been implemented by the 
SPSS statistical software. 
7.  Testing Hypotheses 
Main Hypothesis - The present cost accounting system 
in public companies is not effective in determining the 
prices of produced goods and services. 

Table 2 shows, an amount of Sig level that is 
exceeding the α=0.05 premise level. It means, that the 
cost value in the companies under study is mainly 
determined based on personal taste of the management 
and the economic and political conditions prevailing in 
the country and etc. This means that the hypothesis is 
not rejected, therefore “ The present cost accounting 
system is not effective in determining the prices of 
produced goods and services.” 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Besides, the gap emerged as a consequence of the government intervention in pricing, is mainly 
covered with state financial support: via subsidies, which in its turm further affects the indifferent attitudes toward 
cost price accounting systems in underlined companies. Therefore, with a 95% confidence, it may be concluded that 
the present cost accounting system in state organizations is not effective.  

Secondary Hypothesis: 
1- Cost price accounting system does not have coordination with enforcment of the budgetary lows and 

regulations. 
     The obtained results from the related question as shown by table 3 indicates that more than 70% o the 
respondents have mentioned the option of <= 3 in answering the said question. And by considering the Sig amount = 
000, which is less than α = 0.05 premise level, it may be concluded with 
 95% confidence that the “current cost price accounting system does not comply with the enforcement of the 
budgetary laws and regulations”, and therefore the mentioned hypothesis is confirmed. 
 
 

 

Table 2: ANOVA- Variance analysis 

 Sum of Squares df Mean Square F Sig. 

Cost 

Accounting 

SYSTEM 

Between Groups .058 2 .029 .188 .829 

Within Groups 10.479 68 .154   

Total 10.537 70    

STANDARDS-

accounting and 

auditing, and 

principles 

Between Groups .125 2 .063 .271 .763 

Within Groups 15.685 68 .231   

Total 15.810 70    

ACOUNTING Between Groups .387 2 .193 .699 .501 

Within Groups 18.823 68 .277   

Total 19.210 70    

DETERMIN-

cost-price 

Between Groups .429 2 .215 .820 .445 

Within Groups 17.812 68 .262   

Total 18.242 70    



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2679 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ***- It seems that cost price of the goods and services in chosen firms is not based on usage and 
utalizing the accounting system and observing the principles and standards of industrial accounting. Analysis of 
these obtained results represents this point that in these firms the direct interfers of the government and legal and 
supervisory departments in determining the cost price are more effective than the other factors which are in 
consideration of industrial accounting system. Therefore, the secondary hypothesis of the research that says 
“desirable cost price accounting system does not have coordination with enforcement of the budgetary laws and 
regulations” is being confiremed, In the other word the cost price accounting systems of goods and services does not 
have coordination with enforcement of budgetary laws. 
  

2- The existing cost price accounting system does not follow the accounting standrads and principles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Table 3:  Binomial Test 

 
Category N Observed Prop. Test Prop. 

Asymp. Sig. (2-

tailed) 

Cost price 

accounting 

SYSTEM 

Group 1 <= 3 66 .70 .50 .000a 

Group 2 > 3 28 .30   

Total  94 1.00   

STANDARDS    

accounting and 

auditing 

Group 1 <= 3 74 .79 .50 .000a 

Group 2 > 3 20 .21   

Total  94 1.00   

ACCOUNTING Group 1 <= 3 73 .78 .50 .000a 

Group 2 > 3 21 .22   

Total  94 1.00   

DETERMIN cost 

price  

Group 1 <= 3 85 .90 .50 .000a 

Group 2 > 3 9 .10   

Total  94 1.00   

a. Based on Z Approximation. 

 

Table 4: Statistics –  on the application of accounting standards and principles 
by the present cost price accounting system 

 N 

Mean Median Std. Deviation Valid Missing 

Cost –price 

Accounting 

System 

94 0 2.87 2.85 .384 

STANDARD-

accounting -

auditing 

94 0 2.71 2.71 .485 

ACOUNTING 94 0 2.62 2.55 .517 

DETERMIN-

cost-price 

94 0 2.50 2.57 .502 
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 Out of 94 respondents, all have replied to 
this question: without missing and fully provided with 
answers (Table 4). And the results of analysis of those 
answers have indicated a varinace exceeding α=0.05 
premise level ( error/ variation level). It means that the 
cost price in the companies under study is mostly 
determined based on personal taste and also by 
considering to some special economical condition and 
political conditions of the country ; and in some cases 
it is determined in order to encounting with national 
bycottings, and does not have much conformation with 
standards of cost price accounting systems and 
accepted inustrial accounting principles. Out of 94 
respondents, all have replied to this question: without 
missing and fully provided with answers (Table 4). 
And the results of analysis of those answers have 
indicated a varinace exceeding α=0.05 premise level ( 
error/ variation level). It means that the cost price in the 
companies under study is mostly determined based on 
personal taste and also by considering to some special 
economical condition and political conditions of the 
country ; 

3- The comptoller accounting system does not 
have coordination with cost price accounting system of 
goods and services. 

4- Governmental cost price accounting system 
of goods and services does not lead to detemination of 
the final (actual) costs. 
 
***- Cost price accounting system is an applying 
scientifitic system that based on it, one can calculate 
the cost price of the goods and services in the format of 
current, stable, and open expenses by using special 
industrial accounting formula. Because of this, dealing 
with it should be done within pauing attention to the 
factors which are interfer in goods production. If there 
are some interfering conditions in determining the price 
of the goods except the cost price calculations, one can 
not do anything about the process of investigating the 
cost price of goods based on scientific approaches. 
Therefore the hypothesis of research based upon that “ 
Comptoller accounting system does not have 
coordination with cost price accounting system of 
goods and services”, was been confirmed by the %95 
of confidence. In other word, it can be said that the 
existed accounting system does not have coordination 
with cost price accounting system. 
***- In detemining the cost price of goods and services 
that is represented by chosen firms, the cost price of the 
raw materilas, energy transportes such as gas, petrol, 
etc do not specified clearly; specially that those raw 
material of these goods are naturally existed in our 
country and there aren’t much expenses for extracing 
them. Because of this reason, the cost price of these 

goods in contrast with other countries, specially those 
countries which do not have natural raw material, by 
considering and subtracting the raw material’s price is 
much lower; whereas the declared price by the 
government for these kinds of goods and services is so 
much more than their extraction and refining expenses. 
And even in some cases the cost price of these goods is 
more expensive than their price in those countries 
which do not have raw mateials. Thus the interfering of 
the government in determining these prices in not so 
logical and cost price accounting system of the under-
study firms do not represent the actual price of 
productive goods and represented services. Because of 
this point it can be said that another by-hypothesis of 
the research is also being confiremed, the one which 
says that “governmental cost price accounting system 
of goods and services does not lead to detemining the 
actual cost price.” 

By considering this point that the 4-th 
hypothesises of the research were being confirmed 
within %95 of confidence, and based on inductive 
principle it is obtained that existed cost price 
accounting system of goods and services in 
governmental firms is not useful. 

About 90% of the respondents have chosen 
the “ <= “ option in answering to these questions. And 
by considering the Sig amount that is less < α = 0.05 
premise level, it can be concluded that the third and 
forth hypothesis are accepted. It means that it is 
possible to state with 95% confidence that the 
“accounting system does not have coordination with 
cost price accounting system of goods and services”, 
therefore the mentioned third hypothesis is confirmed 
by the absolute majority. More over, it also can be 
stated with 95% confidence that the “govenmental cost 
price accounting system of goods and services does not 
lead to the determination of the actual cost price.” And 
the forth hypothesis is confirmed as well. 
Another finding of the research: The relation between 
organizational position and hypotheses 
          To investigate this point that what answers are 
given to the hypotheses of the research by the differrent 
organizational positions, T-Test (ANOVA) 
examination is being used. By paying attention to the 
table 6 one can see that validity of the axamination for 
budget variable, standards variables, under 
governmental control accounts variables and 
determining cost price variables have been more than 
0.05. Thus there is no meaningful diffrence between 
different educational levels and response which have 
been given to the hypotheses. In other word it can be 
obtained that there is no relation between the 
educational level and answering the hypotheses of the 
research.  
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8. Design stages of the automated accounting 
systems 
  Some methods and proceedings are adopted 
for designing and developing accounting systems at 
separate stages. The stages of designing accounting 
systems are presentable in six steps as follows:  
- Identification of (cost) accounting system(s), 

-  Analysis and assessment of (cost) accounting 
system,  

- Design and development of new: automated 
accounting system,  

- Execution of new cost accounting system,  
- Inspection and follow up testing of new cost 

accounting system,  

Table 5:  Binomial Test – The role of the comtroller accounting system with regard to 
determination of the goods and services cost-price 

 
 

 

  

Category N Observed Prop. Test Prop. 

Asymp. 

Sig. (2-

tailed) 
GROUP 1 < = 3 66 0.7  - 

GROUP  2 > 3 28 0.3  - 
Cost Accounting 

SYSTEM TOTAL  94 1 0.5 0.000 

GROUP 1 < = 3 74 0.79  - 

GROUP  2 > 3 20 0.21  - STANDARDS( 

accounting and 

auditing) TOTAL  94 1 0.5 0.000 

GROUP 1 < = 3 73 0.78  - 

GROUP  2 > 3 21 0.22  - 

ACCOUNTING TOTAL  94 1 0.5 0.000 

GROUP 1 < = 3 85 0.9  - 

GROUP  2 > 3 9 0.1  - 
DETERMIN-

cost-price TOTAL  94 1 0.5 0.000 

a.based on Z approximation. 

Table 6:  F- Test ( ANOVA) -The relation between organizational position and hypotheses of the research 

 

 

 Sum of Squares df Mean Square F Sig. 

Cost  

Accounting 

SYSTEM 

Between Groups .058 2 .029 .188 .829 

Within Groups 10.479 68 .154   

Total 10.537 70    

STANDARDS( 

accounting and 

auditing) 

Between Groups .125 2 .063 .271 .763 

Within Groups 15.685 68 .231   

Total 15.810 70    

ACCOUNTING Between Groups .387 2 .193 .699 .501 

Within Groups 18.823 68 .277   

Total 19.210 70    

Cost –price 

DETERMIN 

Between Groups .429 2 .215 .820 .445 

Within Groups 17.812 68 .262   

Total 18.242 70    
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- Technical maintenance of cost accounting 
system.  

 
In some cases, these stages are integrated into each 

other in such a way that their separation, actually, is 
impossible. In some other cases, the last stage of the 
accounting system designing i.e. accounting system 
maintenance may return to its first stage i.e. accounting 
system identification, necessitating the collection of 
further information and more detailed 
identification.(Goldratt Elyahu m,”cost accounting: the 
number one enemy, proceedings of20th Annual apices 
conference. Oct 1983.)  

 
Conclusions 
           One of the main features of healthy and 
competitive economic system is the determination of 
the cost value of the products (goods and services) 
based on the actual costs incurred on their production. 
Toward addressing that important target, logically 
operating cost accounting systems are used by many 
organizations. But contrary to the effective application 
of cost accounting system, in our country the pricing 
process is affected by the existence of certain 
circumstances that are as follows:  
A) The price of some goods are set lower than their 
actual cost values; for example, the cost value of some 
products called "energy carriers" including gas, petrol, 
gas oil etc is much higher than the price offered to the 
public. In such case, the government finances the 
arisen gap (as a consequence of adopted pricing 
approach) in the form of subsidy. This way, the 
considerable part of the national credit resources which 
have been originally earmarked for developing 
economic infrastructures and national growth is spent 
on providing subsidy to certain companies. Here, the 
important issue is related to the fact that the “energy 
carrier” products play an essential role in setting price 
for other kind of produced goods regardless of their 
cost value. Thus it may be concluded by saying that the 
low price of the energy carriers not only impacts but 
also makes it difficult to correctly calculate the real 
price of other goods and services produced within the 
economy.  
B) The enforcement of some laws and regulations and 
the monopoly power possessed by some public 
companies have resulted, in high difference between 
the prices set for the finished goods and services 
(offered by those companies) and their actual cost 
value. For example, the price of the in house produced 
cars is much higher than the cost value of their 
production.  

The government participates in the economic 
relationship based on the legal and administrative 
drivers. On legal level, government is the main 
authority for enforcing the “rule of game” and 

legislations for economic affairs as a whole. Therefore, 
through enacting specific laws and regulations and by 
imposing heavy custom duties for the imported similar 
products, the government prevents the competitiveness 
of the market environment. More over, the government 
intervention causes the escalated price differences 
because of indifferent attitude toward the low quality 
of domestic products in general. On the other hand, the 
government intervention in determining the price of 
goods and services produced by the public companies 
stimulates the creation of special economic conditions 
within the country, so that certain decisions are just 
made according to the political status quo or as a 
reaction to the imposed international sanctions.  

Thus, such interventions and the ineffective 
application of the industrial accounting system have 
caused the emergence of a deep gap arisen between the 
price of produced products and their actual production 
cost. As a result, from one side the consumers are 
affected: by paying higher prices, on the other hand, 
the continuous flow of subsidy out of state budget is 
directed to one certain sector only: adversely 
influencing on the remaining sectors of the economy 
because of unfair distribution of state budget.  
            In our opinion, the government must apply the 
administrative tools within limited farmework, 
otherwise, the market competetion will be subsituted 
by administrative rules and orders. By the way, 
according to the economists, the role of the government 
in the distribution of corelationships must be 
considerable, on the other hand, its participation in the 
production and consumption area must be the least. 
Otherwise, by regulating the market relationships, just 
the later will be affected adversely.  
           According to the research findings, the studied 
companies need to be governed by a series of approved 
laws and regulations via using proper accounting 
system (called “National Cost”). Besides, the 
determination of the cost price of the produced goods 
and services must be carried out in a scientific 
approach toward realizing the mission of accountancy 
as an informative, planning and supervising body and 
predicting the prices, as well as the increasing 
fluctuations thereafter, and simultaneously controlling 
the expenses and revenues.     
 
Recommendations  
    Based on the above mentioned reasoning, the 
following recommendations are made:  
1. Integrating the cost and financial accounting system 
and ensuring information transparency via application 
of “National Cost” complete accounting package.  
2. Using activity based costing method (ABC), which 
will enable to enhance the efficient use of limited 
resources.  
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3. Enhancing the role of Managerial Accounting 
especially, with regard to revealing the causes of 
variations by using special accounts. And ensure 
targeted use of resources and rational distribution of 
state budget. Keep proper paperwork of variance 
analysis for future review and follow-up. 
4. Applying the International Accounting/Auditing 
Standards by considering their completeness, the world 
globalization and our country’s request for membership 
with WTO.  
5. Enhancing the scientific understanding of staff and 
management team regarding resource usage in creating 
economic values by arranging periodic attestation and 
qualification examinations.  
6. Enforcing mandatory application of Legal Acts and 
relevant Standards by all public companies, as well as 
the flow of transparent information on behalf of 
protecting the interests of the users of financial 
statements.  
     It is expected that the research results will 
contribute enhancing the effectiveness of the state cost 
accounting system in public companies, the creation of 
competitive market and steady development of private 
sector as well. 
 
Limitations to Study 

Like any other research, the present study has 
encountered some limitations some of which are 
presented below:  

1) Because of the subject of the present research 
(examining the presence or lack of 
goods/services cost accounting systems in 
different companies and industrial units) and 
due to the use of a different pricing system 
from that applied by others, it was 
impossible to compare the used pricing 
methods to each other.  

2) At the data collection stage, in some 
companies, there were different financial 
positions and sometimes, the accounting 
operations were carried out under 
supervision of the Board of Directors, 
managing director or business manager; 
therefore, the exact determination of the 
statistical society was impossible. Due to 
such limitation and information about the 
company the statistical society was defined 
in a wider range.  

3) At the questionnaire completion stage, in 
some cases, the managers used to postpone 
the completion of the distributed 
questionnaire form or assigned the duty to 
others who need to make their presence at 
the location of the company to give their 
responses for getting more precise data. This 
required more time and cost.  

4) In some cases, it was not easy to get an access 
to the present accounting systems of the 
selected companies or those laws for 
determining of the goods and services 
provided by the public companies, but 
instead they were considered as classified 
documents. To get an access to such 
information required more prearrangements 
and time.  
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Abstract: This study was conducted with the aim to investigate the impact of NATO expansion into Central Asia 
and the Caucasus and Russia's reaction to it. First, the objectives and impact of NATO expansion into the Central 
Asia and the Caucasus were investigated. Then the causes of Republics of Central Asia and Caucasus cooperation 
with NATO were analyzed and investigated. The results indicate that the factors such as fear of Russia re-
domination, inability in providing the national security, potential disputes in the Caucasus and fear of political Islam 
are the reasons for the cooperation and relationship between NATO and Asia Central and the Caucasus. Finally, the 
reasons and rate of association of each of the countries in Central Asia and the Caucasus with NATO was 
investigated. In summary, it can be stated that Russia believes that the expansion of NATO into Russia has a mutual 
and direct effect on reducing the power of Russia in the international system.  
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1 - Introduction:  

In the last decade of twentieth century, we have 
seen the dramatic and profound changes in the 
international scene and determining changes in the 
political, economic and military equations of the world. 
In fact, the end of twentieth century is considered as 
the end of an era and beginning of a new era in the 
international system. These changes and developments 
have totally disturbed the foundation and basis of 
former structure and are searching the criteria which 
have the ability to adapt to the new situations of the 
world. In this new situations, the all people around the 
world have seen the fragmentation of the Soviet 
empire, the collapse of bipolar system, end of Cold 
War, regional conflicts along with the emergence of 
nationalist extremism in the Balkans and Central Asia, 
reduction of military competition and changing the 
geopolitical strategy towards the geo-economic 
strategy and its importance in the international 
relations, so that the meaning and concept of power 
and security have been changed and led to software 
from hardware and the risk of nuclear war has been 
reduced. In these situations, which represent a 
transition era at the level of international system, the 
performance of international organizations and 
institutions was challenged as the result of several 
changes in the structure of international system. North 
Atlantic Treaty Organization (NATO) was established 
in a situation of international environment, in which the 
confrontation between the East and West was 
dominating, and in order to confront the threat of the 
Soviet invasion and prevent from the infiltration of 
communism to the West; as time passed these two 
treaties were considered as the main symbols of 

confrontation between two mentioned blocks during 
the Cold War by making Warsaw Pact.  

In this paper and in two main sections, we are 
seeking to study the effect of NATO expansion into 
Central Asia and the Caucasus and also Russia's 
reaction to NATO expansion.  
2 – Evaluating the objectives and effect of NATO 
expansion into Central Asia and the Caucasus  

Since the process of developments in the 
Republics of Central Asia depends partly on the 
foreign factors, predicting the outlook of process 
development in this area is extremely difficult. What is 
certain is that the Central Asia will remain as the center 
of attention by the domestic and foreign beneficiary 
groups. Among the republics, only Kazakhstan has 
been effective in determining the rules of play in this 
competition by its own relative political and economic 
consolidation, so it will become one of the major 
exporters of energy in the world in future. Despite the 
existence of facilities and also the high hopes, 
Uzbekistan will have no significant portion in this 
process.  

Analysts believe that the Central Asia will be 
faced with close competition in near future among 
Russia, USA and China and these republics will effort 
to avoid dictating the foreign programs in the 
framework of this competition.  

Process of developments may be continued in 
another way. On the one hand, the process of 
demanding Islam and Islam Orientation is developing 
in the region and the Muslims' unanswered requests in 
the region specially the active extremist group may be 
connected to the separation tendencies in the north 
Caucasus, autonomous province of "Xinjiang" in 
China, and make massive crises for the region. 



http://www.lifesciencesite.com                                           2012;9(4)                Life Science Journal 

2686 

Presence of foreign factor also intensifies the issues of 
region; and connecting the events in the Central Asia 
with Middle East may be proceeded unlike what is 
considered by the U.S.A major planners and may 
change the Political Geography of region under the 
Islamic globalization. For this reason the Central Asia 
and Caucasus countries, where are located in the 
Eurasian region, have no tendencies to limit themselves 
to the level of unities or organizations within the region 
in order to provide the national security. However, they 
are interested to become a member of Trans Regional 
Organizations in order to ensure their independence 
and national interests. As all countries of Central Asia 
and the Caucasus have been accepted as the members 
of Organization for Security and Cooperation in 
Europe or have started the cooperation with the 
military unions like the North Atlantic Treaty 
Organization (NATO) within the framework of 
programs such as programs for participating in the 
peace which paves the way for joining in them in long 
term, so that the level of current relations of republics 
of Central Asia and the Caucasus is considered at the 
strategic level with NATO.  

On the other hand, the members of NATO, 
leading by U.S.A, which is the pioneer of expanding 
the democratic systems into their West concept, have 
taken effort to impose the created power gap resulted 
from the Soviet fragmentation in Central Asia and the 
Caucasus to the region by advertising and development 
of their desired model and increase their own 
international power and influence by this way (Cornel, 
1999). At conference on security policy in Munich 
(Germany) on Eighth to tenth February 2006 hosting 
and lecturing by Ms. Merkel, Chancellor of Germany 
and in the presence of 300 officials from forty 
countries including 34 Foreign and Defense Ministers 
of Countries around the world, Putin stated about the 
presence of NATO in the East: "On one hand, the 
conversion of North Atlantic Treaty to the political 
organization is declared and one the other hand, its 
military infrastructure is being close to the boundaries 
of Russia. With regard to this fact, we design our 
military theory and equip our armed forces according 
to it" (Moradi and Goudarzi, 2010).  

Therefore, they have attempted to leave Russia, 
China and Iran behind within the framework of NATO 
expansion policy into the east in the guise of 
participation program for the peace. For this reason, it 
is interpreted that the emergence of new established 
countries in the Central Asia and Caucasus area in the 
field of international relations will recreate a kind of 
competition.  
3 – Evaluating the causes of cooperation between 
the republics of Central Asia and the Caucasus with 
NATO  
3-1 - Fear of Russia's re-domination  

Fragmentation of the Soviet Union caused that the 
Russian Federation to be faced with a new set of its 
own surrounding countries. The term "Near abroad" is 
now completely common in the domestic and foreign 
policy of Russia in order to refer to these republics. For 
most of Russians, imagination of these republics as the 
national independent units is unacceptable (Koulaei, 
1997). Presence of 25 million Russian-born in the 
surrounding republics has made one of the major axes 
in relations of Russia with other survivors of Soviet 
Union Fragmentation and has intensified the 
importance of this region for Russia. Moreover, the 
political instability in Central Asia and the Caucasus 
and development of ethnic conflicts are among the 
main concerns of Russia. These Countries have 
multiple territorial and boundary disputes with each 
other and each of them can disturb the peace and 
security of region. Therefore, providing the security is 
one of the serious considerations of Russia in Central 
Asia and the Caucasus. This can prepare the 
background for development of foreign forces 
influence in the region, while Russia has considered the 
vital interests for itself around its own country 
(Koulaei, 1997). On the other hand, the economic 
problems and widespread deficiencies in the republics 
have caused that they have no appropriate maneuver 
power against the great economic capacity of Russia. 
Security difficulties of republics have also revealed 
their reliance upon Russia for providing the security. 
These countries have taken considerable efforts to 
eliminate their own wide dependence on Russia and 
have developed their own commercial and economic 
relations with European countries and U.S.A in order 
to reduce the dependence on Russia (Moradi and 
Goudarzi, 2010). None of these countries can be 
compared with Russia in terms of military and they 
depend on it based on the weapons; for this reason, 
these countries have taken attention to the cooperation 
NATO members and its innovative programs such as 
membership in the "North Atlantic Cooperation 
Council" and the plan of "Partnership for Peace" in 
order to reduce the dependence and creating the 
balance of these countries.  
3-2 - Disability to provide the National Security 

Newly independent countries in Central Asia and 
the Caucasus have never had the independent political 
structure in its today meaning (National Government) 
during their own political life era (Shirazi and Majidi, 
2000). One of the problems, which these countries 
were faced with after the fragmentation of Soviet, was 
the issue of security and defense arrangements. These 
republics were under political-military, security and 
economic domination of Moscow for a long time, thus 
this question was raised that how the new defensive 
structures and security arrangements can be achieved 
after the independence? (Afshordi, 2002) Furthermore, 
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these countries were faced with other problems like 
deep economic crises, lack of independent foreign 
policy, era of transferring to the market, weak 
governments, and lack of democratic conditions and 
civil elements (Roskin and Nicholas Berry, 1999). On 
the other hand, these countries tend to exaggerate the 
foreign threats for their own national security in order 
to hide their own security problems which are as the 
results of military, political, and economic weaknesses, 
ethnic nationalism and population heterogeneity. 
3-3 - Potential Conflicts in the Caucasus  

Before the Fragmentation of Soviet Union, the 
boundaries between the republics and political and 
administrative units of the Caucasus were mainly 
defined based on the ethnic and racial domains. Unlike 
the colony countries of Africa, where have been 
accepted the same boundaries of colonial era and 
minimized the boundary conflicts after the 
independence, the boundaries were one of the reasons 
for tension among the units in the Caucasus after the 
Fragmentation of Soviet. Ethnocentrism can be 
considered as one of the main factors of instability and 
crisis in the Caucasus (Alexander, 1997). According to 
the demographic structure in this region, the political 
ethnics and sects can be as the results of continuous 
crises in the region. It should be noted that new civil 
institutions, administrating the affairs with communist 
thinking, and the competition of regional and 
international powers are the other causes of instability. 
Another reason for the continuity and prolongation of 
crises in this region is that about 50 ethnic- sectarian 
groups from three large Caucasian, Indian and 
European families, who have numerous ethnic 
distinctions, live in the Caucasia (Vaezi, 2003). 
Conflict of Karabakh, which is considered as the 
longest ethnic wars in Soviet between Armenia and 
Azerbaijan (Vaezi, 2003), and also the crisis of 
separatism in Abkhazia and South Ossetia regions in 
Georgia have led to the instability and insecurity in the 
Caucasus (Nemati Zargaran, 2002) . Given the above 
realities, the main subject in this region is the issue of 
stability and security. These republics cannot defend 
their own territorial integrity and the country ruling 
against the potential internal, intra-regional, or trans-
regional threats (Russia) only by relying on their own 
financial resources. Problems of this "unsafe region" 
are considered as the stagnant conflicts, risk of assault 
by Russia, and a not so serious risk in the current status 
about the possibility of an Islamic movement. 
Therefore, the consistency with the Euro-Atlantic 
structures was a type of foreign policy objective in the 
region and the political elites think that Europe has 
something for the presenting in the region (Cohen, 
2003). 
3 -4 - Fear of Political Islam  

Islam has been one of the potential important 
resources in the political instability of Muslim 
republics of Soviet after the independence. Most of the 
analysts believe that strengthening the Islamic 
fundamentalism among the Central Asian nations can 
lead to the establishment of new Islamic institutions 
(Shirazi, 2000). Leaders of republics are so afraid of 
political Islam influence (Edmund, 2000). Central Asia 
and the Caucasus elites are mainly secular, are 
absolutely opposed to the intervention of Islam in the 
politics, and consider the Political Islam as a threat for 
preservation and stability of political system of Central 
Asia and the Caucasus republics, because the Political 
Islam is a revealed movement which its control is 
difficult. Since there is the possibility of radical 
Islamist groups' ability to organize and preserve the 
traditional structure and they are ready to do violence 
in order to achieve their objectives, they are considered 
as the threat against the security and stability and can 
take the short-cut national boundaries quickly in order 
to affect the whole region (Menashri, 1999). Therefore, 
confronting with them is put on the agenda of some of 
the Central Asia leaders like Uzbekistan (Edmund, 
2000). Thus the republics of Central Asia and the 
Caucasus leaders, who consider political Islam as one 
of the largest threats to the stability and security of 
region, have thought that the cooperation with West 
security-military organizations or unions like NATO 
(which is possible to become a member in them in 
future) is positive in order to control or deactivate the 
political Islam along with the consolidation of peace 
and stability.  
4 - NATO relations with the republics of Central 
Asia and the Caucasus  

By the fragmentation of Soviet Union, a condition 
was created and the NATO was able to expand its own 
security region; thus the NATO applied three methods; 
first through creating the North Atlantic Cooperation 
Council and second by implementing the plan of 
Partnership for Peace and finally by plan of individual 
cooperation of countries with NATO from the year 
2005 (Shirazi and Majidi, 2000).  

In general, after the collapse of the Soviet Union, 
three republics of South Caucasus and five republics of 
Central Asia have taken efforts based on the 
incomplete and limited concept of independence and 
consider it as the only way for getting rid of the Soviet 
Union domination, and some of these republics such as 
Azerbaijan and Georgia have considered the 
development and growth equivalent to become western 
and more compatible with Western structures (Shirazi 
and Majidi, 2000). 

At the beginning of the Partnership for Peace 
program, the Russians first opposed this plan. In an 
effort to execute their opposition, they announced that 
they would send out their own forces from the Baltic 
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countries. Soon after, the pragmatic* policies of Russia 
changed the conditions and the advocates of Russia's 
strong tendency to the West changed the Russia's past 
position. With this new turn, Russia declared its 
willingness to join this program. After the NATO 
attack on Serbs' positions in Bosnia, Russia again 
showed reaction and delayed joining the Partnership 
for Peace program. However finally, Russia's foreign 
minister at that time, Kozyrev, makes Russia as the 
twenty-first partner for the partnership for Peace 
program by his own signature (Seifzadeh, 2004).  

Overall objectives of developing the measures of 
partnership program, which are the consolidation of 
political consulting factor for responding within the 
framework of Euro–Atlantic participation, 
development of operational role and readiness for 
partners' greater involvement in decision making and 
planning, will contain a set of overall process of NATO 
expansion and will be facilitated by doing the measures 
such as common practices and final membership in 
NATO. Republics of Central Asia and the Caucasus 
have also attempted to move in this direction.  

The relations of each of the Central Asia and the 
Caucasus countries with NATO are reviewed briefly as 
follows.  
4 -1 - Turkmenistan  

On 10 May 1994, Turkmenistan has joined the 
Partnership for Peace program. Turkmenistan has 
expanded the military communication and relations 
with NATO by joining the Partnership for Peace 
program and has received effective aid from NATO in 
order to reform its own military forces. Furthermore, 
this country has allocated a ship for research activities 
of NATO in Caspian Sea. Within the framework of this 
program, NATO evaluates the underground resources 
of Caspian Sea.  
4 -2 - Kyrgyzstan  

Compared to other republics of Central Asia and 
the Caucasus, Kyrgyzstan has been more willing to 
cooperate with NATO and has been the first regional 
country, which joined the Partnership for continuous 
Peace program on 1st June 1994 (Kubicek, 2000). On 
the other hand, it seems that NATO has considered 
interests for itself in Kyrgyzstan because Kyrgyzstan 
has border with China and by the presence in this 
country, NATO can effectively expand its own 
political influence into the borders of North West and 
North East China; moreover, both sides have common 
concern about the Islamic fundamentalism.  
4 -3 - Kazakhstan  

On 27th May, 1994, Kazakhstan joined the 
"Partnership for Peace"; this country is interested in 
extending its links with Western countries in order to 
get rid of Russia's domination. Relation of this country 
with NATO is more complicated because on the one 
hand it emphasizes on a political-military union with 

Russian Federation and on the other hand, it is willing 
to cooperate with NATO simultaneously. Because of 
the common borders with China, this country has a 
strategic importance for the West. In 2005 AD., the 
Ministry of Foreign Affairs of Kazakhstan stated that 
the cooperation with "NATO" is as the main priorities 
of foreign policy for this country.  
4 -4 - Uzbekistan  

Uzbekistan is probably the most active country 
among the Commonwealth of Independent States (CIS) 
and has taken the responsibility for strengthening the 
cooperation between NATO and Eastern Europe 
countries and republics of Soviet through the joint 
training programs and military practices and has forced 
itself to implement this responsibility in 1994. 
Uzbekistan is seeking to play a regional role in order to 
get rid of influence of Russia. For this purpose, it 
follows a policy matched with policy of Turkey and 
Israel through the development of its own security 
relationship with the U.S.A and not stopping its own 
policy based on strengthening the influence in 
neighboring countries (Maleki, 1993).  
4 -5 - Georgia  

Due to the geographical, political and geopolitical 
position of South Caucasus region, Georgia is so 
important in playing the major role in implementation 
of oil and transit plans as well as the security aspect; 
for these reasons it has been the center of attention by 
NATO. Due to the specific geopolitical position of 
Georgia and being located in the middle of Caucasus 
region and also because it is as the entrance gate of the 
Caucasus and the most important part of it, this 
republic has become critically important for the whole 
region of Caucasus and NATO. Georgia welcomes 
NATO and its measures warmly and sees it consistent 
with its own interests based on every aspect. Emphasis 
of former Georgian president "Shevardnadze" on the 
inefficiency of existing security system in the world 
(inability of the UN in providing the security and 
ensuring the world peace) and insisting on the need to 
revise the existing mechanisms for establishing the 
world peace and resolve the ethnic conflicts by the 
force confirmed this matter. (Shirin, 2009) 
4 -6 - Armenia  

Armenia has joined NATO's Partnership for 
Peace program on 5th October 1994 (Edmund, 1999), 
but is not willing to endanger its own links with 
Russia. Thus, it has been treated more cautious than 
other Soviet republics. Armenia has less cooperation 
with Russia in this program due to the strategic and 
military participation. This situation is more caused by 
the security calculations by the leaders in these 
countries. This issue has been changed and developed 
specifically after the developments in the relations of 
Russia-NATO and the events of 11 September and the 
participation of regional countries especially 
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Kazakhstan has been dramatically increased in this 
program (Heidari, 2003).  
4 -7 - Azerbaijan  

Republic of Azerbaijan seeks its own security out 
of the zone of Russia influence and being separated 
from the regional structures and joining the Euro-
Atlantic trans-regional structures. Since the 
independence of Azerbaijan, this country has been 
seeking to the integration with Euro-American (Euro-
Atlantic) structures along with the South Caucasus 
republics and entered the NATO Partnership for Peace 
program on 4th May 1994. Azerbaijan has incentives to 
cooperate with NATO. Although these incentives are 
similar in three republics of South Caucasus, but 
Azerbaijan has considered the issue more seriously. 
The major issue is the security and stability. Azerbaijan 
has been convinced that NATO can play an important 
role in creating the peace and stability in this country. 
NATO has a powerful image in Azerbaijan due to its 
own success in the Balkans (Amir Ahmadian, 2003).  
5 - Russia's reaction to NATO expansion into 
Central Asia and the Caucasus:  

It should be stated that Russia took more attention 
to the security and position of its own newly 
independent republics and even called them the safe 
and near abroad regions, as a result, it did not permit 
the presence of out-of-the-region and even regional 
forces in these regions. Therefore, it has been shown 
numerous reactions to the expansion of NATO into the 
East and its entry to this region and considered it as a 
threat to security of Russia and an action to isolate this 
country.  

Kremlin Leaders have taken any opportunities for 
expressing the opposition against the expansion of 
NATO into the East. Before the last threats, Boris 
Yeltsin raised three conditions for any kinds of 
expansion by re-expressing that the expansion of 
NATO might lead to the war and conflict:  

1.  Establishment of permanent 
references of consultation;  

2.  Not establishing the nuclear weapons 
in the lands of new members;  

3.  Utilizing the dispatch of foreign 
forces to the above regions;  

Moreover, Russia Prior president had threatened 
that he would ratify a "small Warsaw Pact" in the 
Soviet environment in response to this expansion. This 
view, which was raised after signing the Yeltsin's 
instructions about the "Strategic doctrine" of Russia's 
relations with countries member in the Commonwealth 
of Independent States, made concerns among the allies' 
communities. Based on the military aspect of this 
document, since now the policy of Moscow should 
monitor the development of collective security system 
through encouraging the purposes of countries, which 
are the member of mentioned compliance, about 

grouping in the defense unions on the basis of common 
military-political benefits and objectives. This 
document asks the third countries and international 
organizations to understand this reality that the 
discussed region (Environment of Soviet Union) is 
considered as a region covered by the Russian 
Federation interests more than anything else.  

On the other hand, foreign minister's assistant of 
Russia at that time declared that Russia would 
strengthen its own close defense in case of NATO 
expansion into the countries of Baltic region and would 
take economic-defense measures. Mentioning that 
nowadays all people in Europe believe that there is no 
enemy any more, raised this question that who 
threatens the stability? Who is against the security of 
Czech, Poland, Hungary or Baltic republics? 
Furthermore, he adds: "NATO Bombardment in Bosnia 
reinforced the position of Russians, who were against 
the expansion of Atlantic Treaty, and most of the 
Russians still consider the NATO as an enemy". In this 
regard, White Russia (Belaya Rus) has also determined 
a defense line against the expansion of NATO and 
opposed any kinds of expansion into the boundaries of 
Soviet Union. While asking for strengthening the 
Commonwealth of Independent States (CIS), the 
president of White Russia (Belaya Rus) has stated that 
we will not accept the threats of NATO about 
expanding its domain into the boundaries of White 
Russia.  

Russia also felt threatened by the Participation for 
Peace Program and clearly revealed that would not 
allow NATO to enter its own republics. Emergence of 
these reactions caused that NATO leaders sought to 
take Russian leaders' attraction and trust. Signing the 
Charter of Russia and NATO in July 1997 was along 
with this regard. This charter was essentially written 
based on NATO raised proposal in December 1995 for 
developing a political framework in order to 
institutionalize the relations of Russia and NATO.  

Originally, the expansion of NATO was started 
practically from July 1997 and after Madrid Summit 
and membership of three countries including Czech, 
Poland and Hungary was one of its consequences 
(Koulaei, 1999).  

Totally, it can be stated that despite the fact that 
Russia was against the expansion of NATO into the 
East and especially the membership of republics of 
Central Asia and the Caucasus at the beginning and in 
the form of CIS countries member in NATO, as time 
passed and after providing the plans and suggestions by 
Europeans- especially Paris and promise of entering 
Russia to the Group of Seven- the rate of opposition 
and sensitivity to it were reduced and flexibility was 
seen by it. 

Issues like NATO Participation for Peace 
Program, which was created with the purpose to 



http://www.lifesciencesite.com                                           2012;9(4)                Life Science Journal 

2690 

strengthen the political and military cooperation of 
NATO with newly independent countries in 1994, 
resulted in Moscow's concerns, although the Russians 
accepted its membership in Participation for Peace 
Program with the hope to change it to an alternative 
institution for membership of Soviet countries. Despite 
the severe internal opposition, Moscow cooperated 
with NATO during the crisis in the Balkans from 1992 
to 1995 in order to become a member of NATO, but 
when the membership conditions (including the 
establishment of democracy, respecting to the human 
right, market economy, Civilian control of armed 
forces, appropriate relations with neighboring states 
and resolving the domestic ethnic disputes) were 
declared in that organization, Russians became 
disappointed. Among the national, Westernization, and 
radical attitudes, there is a third attitude called Eurasian 
attitude. Based on this attitude, because Russia is a 
geopolitical country, which is located both in Asia and 
Europe, both strategies of considering the East and 
searching the national interests in West should be 
considered in the foreign policy. This view, which was 
the outcome of both previous views in Russia, not only 
does not believe in being member in NATO (as the 
target) and full cooperation of this country with this 
organization (and acceptance of NATO expansion), but 
also it does not know the cut of relationship with this 
organization in line with accessing to the national and 
security interests of Russia. Eurasians thought, which is 
a realistic approach to NATO, is based on this country 
activity in the international system in order to prevent 
from the expansion of this organization. Based on this 
approach, Russia believes that the expansion of NATO 
into Russia has a mutual and direct effect on reducing 
the powered of Russia in the international system.  
6 - Conclusion:  

The most important reasons for the expansion of 
NATO into the EAST include providing the security 
and stability in Euro-Atlantic region, establishment and 
consolidation of democratic systems in newly 
independent republics of former Soviet which lead to 
the America's strengthening and influence in the 
region. Other reasons include limiting the influence 
and controlling the countries such as Russia, China and 
Iran in the region and the world through imposing the 
surrounding strategic blockade of these countries. 
U.S.A is willing to continue the NATO for two 
reasons; first, Washington sees NATO as the military 
arm of policies and global hegemony objectives and 
even some people consider NATO as the toolbox of 
America's foreign policy. Second, disbanding NATO 
can severely destabilize the America's role and position 
in Europe. America has imposed its own leadership on 
Europe through NATO and has used Europe as a 
platform for strategic domination on the strategic 
regions of Eurasia, the Middle East and other regions. 

European countries have also urged NATO continuity 
and its presence in Europe.  

Given these facts, it seems that the views of 
central Asian governments compared to the republics 
of Azerbaijan and Georgia about the expansion of 
NATO into the East is different to some extent in the 
framework of Partnership for Peace program. Central 
Asian leaders still believe that they need Russia in 
order to provide the security for their own countries, 
but they do not deny the cooperation with NATO; 
while, by being member in NATO's Partnership for 
Peace program, Azerbaijan and Georgia leaders in the 
Caucasus asked for quitting the collective security 
system of CIS, sending out the Russian military forces 
from the Caucasus and establishment of NATO 
military bases and suggested the repetition of Bosnia 
and Kosovo model and NATO military action in order 
to resolve the conflicts in the Caucasus. It seems that 
the Caucasus republics join in the Partnership for Peace 
program is the first action and the cornerstone of 
NATO in military operation in the Caucasus. However, 
this issue is not taken seriously at the beginning, but as 
time passed the strategic importance of event becomes 
more evident. In other words, after the fragmentation 
of the Soviet Union and end of Cold War and also 
disbanding Warsaw Pact, it was expected that the 
North Atlantic Treaty Organization (NATO), which its 
existence philosophy was to overcome the communist 
threat, will have no incentive for the survival and 
become dissolved gradually. Because based on the 
theory of alliances; (alliances are created in response to 
the threat and when the threat is decreased, the alliance 
will not be also continued.  "Kenneth Waltz", the 
famous neorealist, was among those who believed that 
NATO would lose its coherence and would be 
disbanded. But in practice it did not happen and after a 
short period of confusion at the end of Cold War for 
NATO, NATO's role began again and the West led the 
extensive effort, leading by U.S.A during the past 
decade, in order to strengthen and expand NATO and 
expanded it into Russia's borders.  

Russia has considered the expansion of NATO as 
a risk against its own national security and considered 
it in line with minimizing the power of Russia in the 
international system, eliminating the Russia's retaining 
areas and not taking attention to this large country. On 
the other hand, Russia considers the expansion of 
NATO into the Eastern Europe countries as the reasons 
for the expansion of this organization into the Baltic 
countries and then the near abroad republics. 
Therefore, it opposes severely to the expansion of 
NATO (Ghaedi, 2001).  

Russia acknowledges that the expansion of 
NATO into the East and membership of the Baltic 
countries will be the additional threat to the Russia's 
security and if the Baltic countries become the member 
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of NATO, this organization will expand right into 
Russia's boundaries, thus Russia cannot ignore these 
actions. New divisions in Europe are the major Russia's 
concern about the expansion of NATO. Russia is 
deeply sensitive to the political objectives of NATO 
and is worried that this organization is reducing the 
role of Russia in the issues of Europe. On the other 
hand, Russia seeks to influence the security issues of 
Europe according to the common decision-making 
about the role of NATO.  

However, according to the change and 
development of international system, NATO is seeking 
to adapt itself with the historical developments of 
Europe after the Cold War, but obviously, not only the 
improvement of NATO relations with Russia requires 
the investment of the West in the Russia's Economy, 
but it also depends on considering the role and 
importance of Russia at the position of a main player in 
the Euro- Atlantic security.  

On the other hand, this serious issue of NATO 
expansion into the East caused that Putin to declare the 
territory of The Soviet republics as the Russia's 
national security area. Therefore, he attempted to 
prevent the influence of these republics by the West 
political and security structures and even has applied 
the political, economic and military tools in this regard. 
Publishing the News related to the transfer of Russia's 
nuclear weapons Applications to Kaliningrad can be 
evaluated in this framework as a weapon for opposing 
the expansion of NATO. But the fact is that not only 
NATO is expanding into the East, but also the process 
of expansion and integration of these republics into the 
political and security structures is irreversible. 
However, NATO is faced with other barriers in 
addition to Russia's opposition to expand its influence 
in the Caucasus and Central Asia regions. Meanwhile, 
the widespread opposition of regional powers such as 
China and Iran can be mentioned as the main issues of 
financial strength and also the divergence in NATO.  
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Abstract: Simple, accurate and reliable kinetic spectrophotometric method was developed for the determination of 
zafirlukast (ZAF) in bulk powder and in pharmaceutical formulation. The proposed method depends on hydrolysis of 
zafirlukast using 1M NaOH at 100°C for 2.5 hours and subsequent reaction of the formed degradation product which 
contains primary amino (NH2-) group with 4-Chloro-7-nitrobenzo-2-oxa-1,3 diazole (NBD-Cl) at 90 ± 5 ºC to form a 
yellow colored chromogen. The formed color is spectrophotometrically measured after 10 min at 466 nm. The fixed 
time method was adopted for constructing the calibration curve. The linearity range was found to be 0.5-3 μg mL-1, 
and the limit of detection is 0.139 μg mL-1. The proposed method has been successfully applied to the determination 
of hydrolyzed zafirlukast in pharmaceutical dosage forms with no interference from the excipients. Statistical 
comparison of the results shows that there is no significant difference between the proposed and official methods.  
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Drug Formulations. Life Sci J 2012;9(4):2693-2701]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 398 
 
Keywords: Zafirlukast; alkaline hydrolysis; kinetic spectrophotometry; 4-Chloro-7-nitrobenzo-2-oxa-1,3 diazole 

(NBD-Cl). 
 
1. Introduction 

Zafirlukast (ZAF), chemically [4-(5-
cyclopentyloxy-carbonylamino-1-methyl-indol-3-
ylmethyl)-3-methoxy-n-o-tolylsulfonylbenzamide] is 
a novel selective peptide leukotriene receptor 
antagonist [1] used as an antiasthmatic drug in the 
prophylaxis and treatment of mild-to-moderate 
chronic asthma in adults and children [2]. ZAF is a 
competitive orally administered inhibitor of the 
cysteinyl leukotriene LTC4, LTD4 and LTE4 in 
respiratory tracts [3]. By using zafirlukast as a single 
dose, bronchoconstriction caused by foreign allergens 
are inhibited and also decrease the bronchial hyper 
responsiveness to inhaled histamine. It is highly 
bounded to plasma proteins especially albumin 
(99%). It is metabolized in the liver by the 
cytochrome P450 enzyme. Its half-life is about 10 
hours and the onset of action was seen in 1 hour and 
take 3 hours to reach peak plasma concentration [4 
and 5]. 

 Till date there are only few analytical methods 
reported for the determination of zafirlukast in 
pharmaceutical preparations and in biological fluids. 
These methods include high performance liquid 
chromatography [6-10], capillary electrophoresis 
[11], spectrophotometry [7 and 12], and 
electrochemical methods [13 and 14].  

 NBD-Cl (4-Chloro-7-nitrobenzo-2-oxa-1,3 
diazole) is a highly sensitive chromogenic and 
fluorogenic reagent that reacts with molecules 
containing primary and secondary amino group [15]. 
NBD-Cl has been abundantly used as a coloring 
reagent for the spectrophotometric determination of 
certain cephalosporins [16], fluvastatin [17], 

praziquantel [18], ascorbic acid [19] and trimetazidine 
dihydrochloride [20]. 

No kinetic spectrophotometric methods have 
been reported in the literature for the assay of ZAF. 
So in the present work, a kinetically based method is 
proposed for the determination of zafirlukast. The 
method is based on the fact that alkaline ZAF 
degradate molecule possesses a typical primary amino 
group which readily and quantitatively reacts with 
NBD-Cl to form a yellow colored condensation 
product which can be measured 
spectrophotometrically at λ max 466nm. 

Generally, some specific advantages that the 
kinetic methods possess are as follows [21 -23] : 
simple and fast methods because some experimental 
steps such as filtration , extraction, etc. are avoided 
prior to absorbance measurements, high selectivity 
since they involve the measurement of the absorbance 
as a function of reaction time instead of measuring the 
concrete absorbance value, other active compounds 
and common tablet excipients present in the 
commercial dosage forms may not interfere if they 
are resisting the chemical reaction conditions 
established for the proposed kinetic method and 
colored and/or turbid sample background may 
possibly not interfere with the determination process. 
So, the aim of this study was to develop a simple and 
sensitive kinetic colorimetric method for the 
quantitative determination of zafirlukast after its 
alkaline hydrolysis in bulk powder and in 
pharmaceutical preparations.  
 
2. Experimental 
2.1. Apparatus 



Life Science Journal 2012;9(4)                                                   http://www.lifesciencesite.com 

 

2694 
 

 Dual-beam UV-visible spectrophotometer, UV Probe 
1800 version 2.32 (Shimadzu, Kyoto - Japan) with 
matched 1-cm quartz cells, connected to an IBM 
compatible personal computer (PC) and a HP-600 
inkjet printer.  
2.2. Materials and reagents 
All materials used were of analytical reagent grade.  
- Reference zafirlukast was kindly provided by 
DELTA PHARMA S.A.E, Tenth of Ramadan City, 
Egypt. The purity of the samples was found to be 
100.43+ 0.735% (n = 5) according to the reported 
method [7]. 
-Ventair® tablets, Batch No. 06093, labeled to contain 
20 mg of zafirlukast per each one tablet; 
manufactured by DELTA PHARMA S.A.E, Tenth of 
Ramadan City, Egypt. 
- 4- Chloro-7-nitrobenzo-2-oxa-1, 3 diazole (NBD-
Cl) (E. Merck, Darmstadt-FRG): 0.1%w/v, freshly 
prepared in 95% ethanol. 
2.3. Preparation of standard solution of degraded 
zafirlukast (D-ZAF): 

 Accurately weighed 20 mg of ZAF were 
dissolved in 20 mL acetonitrile. Subsequently, 25 mL 
of 1M sodium hydroxide were added and the solution 
was heated under reflux or in a temperature controlled 
oven at 100 o C for 2.5 hours. The solution was 
concentrated nearly to dryness under vacuum, cooled 
to room temperature (~25 0C), then quantitatively 
transferred into a 100-mL calibrated flask and the 
volume was completed with acetonitrile. Aliquot 
portion of this solution was diluted with distilled 
water to prepare working standard solution of 
(0.02mg mL-1) of D-ZAF. Complete alkaline 
degradation of the studied drug was confirmed by the 
reported HPLC method [7], where no peaks 
corresponding to intact drug were detected in case 
of the degraded sampl es .  
2.4. General assay procedure 

 Aliquot portions of degraded ZAF working 
solution (0.02mg mL-1) over the concentration range 
(0.5-3µg mL-1) were transferred separately to a series 
of test tubes. 1 mL of 0.1 % NBD-Cl was added and 
then the mixture solutions were heated in a 
thermostatically controlled water bath at 90 oC for 10 
minutes. The test tubes were cooled to room 
temperature and quantitatively transferred to 10-ml 
calibrated flasks. The volume was completed with 
distilled water and the absorption spectrum of the 
reaction product was recorded at 466 nm against the 
corresponding reagent blank. The concentration of D-
ZAF was then computed from the corresponding 
equation of the calibration graph for the fixed-time 
method. 
2.5. Procedure for pharmaceutical formulation 

 From the average weight of 20 crushed 
Ventair® tablets into fine powder, an accurately 

weighed quantity of the mixed powder containing an 
equivalent to 20 mg of ZAF was extracted with 2 x 30 
mL of acetonitrile with vigorous shaking for ~ 10 
minutes. The solution was filtered through a 
Whatman filter paper (No. 42) and then diluted to 
volume with acetonitrile in a 100-mL calibrated flask.  

 The solution samples were prepared as 
described under 2.3 by heating with 1 N NaOH for 
2.5 hours. An aliquot of this hydrolyzed degraded 
solution was diluted with distilled water as required 
and analyzed according to the suggested procedure. 
 
3- Results and Discussion 
3.1. The reaction mechanism 

 The hydrolytic degradation of zafirlukast 
was used as a preliminary step in the analytical 
procedure used for its determination. The proposed 
spectrophotometric method was based on the alkaline 
hydrolysis of the drug and subsequent reaction of the 
formed amino group with chromogenic reagent. 
Zafirlukast is completely hydrolyzed with 1M sodium 
hydroxide after 2.5 hours at 100 0C, through the 
splitting of the ester group. The method is based on 
the feasibility of hydrolysis of amide ester linkage of 
zafirlukast in alkaline medium [24 -27]. The expected 
major degradation product (D-ZAF) is obtained 
according to the suggested mechanism for alkaline 
degradation process of zafirlukast (Figure 1). 

 The assignments and structure elucidation 
of the degradation product were confirmed by mass 
spectral data. The mass spectrum of (D-ZAF) was 
characterized by the appearance of the molecular ion 
peak at 463 m/z & 465m/z ( M & M+2) which 
confirms the molecular weight of the suggested 
degradation product. The proposed reaction 
mechanism between NBD-Cl and primary amines 
[15] is illustrated in Figure (2).  
3.2. Absorption Spectra 

 The method is based on the fact that (D-
ZAF) possesses a typical primary amino group which 
readily and quantitatively reacts with NBD-Cl at 90 0 
C for 10 minutes to form a yellow colored 
condensation product. 

 The formed colored product can be 
measured spectrophotometrically at λmax 466 nm 
against a reagent blank (Figure 3). This indicates 
formation of a new compound of higher sensitivity 
compared to the spectrum of D-ZAF which gives a 
very weak and very broad absorption maximum at 
283.8 nm.  
3.3. Optimization of reaction conditions 

 The optimum conditions for the alkaline 
degradation and subsequently the development of 
method were established by varying the parameters 
one at a time and keeping the others fixed and 
observing the effect produced on the absorbance of 
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the colored product. It was found that complete 
hydrolysis of ZAF and optimum yield of amino group 
were obtained after reflux or heating with1 M NaOH 
at 100 oC for about 2.5 hours. In order to establish 
experimental conditions, various factors affecting the 
reaction conditions were studied such as, temperature, 
concentration of NBD-Cl and time of heating. 

 Borate buffer solutions of different pH 
values ranging from 7.8-10 were used and form an 
orange yellow color. This will decrease the 
absorbance of the sample solution when using it as a 
blank reagent. Therefore, maximum color intensity 
was attained with no buffer reagent. 

 The influence of volume of 0.1% NBD-Cl 
was studied and optimized to be 1± 0.25mL for 
maximum sensitivity (Figure 4). Increasing the 
volume of NBD-Cl leads to decrease in the 
absorbance; this may be due to the high background 
absorbance of the reagent. 

 The effect of temperature on the reaction 
was studied in the range of 40-100 ºC and it was 
found that 90 ºC is optimal for maximum color 
development (Figure 5).The influence of the time of 
heating was investigated in the range of 5-35 min. 
The experimental results show that heating in the 
range 5-25 min gave the optimal values in kinetic 
studies (Figure 6). The color product was stable for 
up to 2 hours at room temperature as shown in Figure 
(7). 

 The molar ratio between the drug and NBD-
Cl was determined by the limiting logarithmic 
method [28]. The slope of the curve in case of first 
solution set yields the number of moles of D-ZAF 
(0.9317) while that in case of second solution set 
gives the number of moles of NBD-Cl (0.9311). The 
stoichiometric ratio of 1:1 was revealed under the 
attained optimum conditions as shown in Figure (8). 

 
 3.4. Kinetics of the reaction 
3.4.1. Determination of reaction order 

 The rate of the reaction was determined 
using various concentrations of D-ZAF in the 
concentration range of 0.5-3 µg mL-1, while keeping 
concentration of NBD-Cl constant at the optimized 
conditions. The rate of the reaction was found to be 
[drug] dependent. From the graphs shown in Figure 
(9), it was clear that rate of the reaction increases with 
increasing drug concentration, indicating that the 
reaction rate obeys the following equation [21,22]: 
 Rate = k' [drug] n………equation (1), where, 
k' = the pseudo-order constant of the reaction , n= 
order of the reaction. 

 The rate may be estimated from Figure (9) 
by the variable time method measurements as ΔA/Δt, 
where A is the absorbance and t is the time in 
seconds, Table (1).Taking logarithms of rates and 

concentrations, equation (1) is transformed into the 
following one: 
Log (rate) = log ΔA/ Δt = log k' + n log [drug] 
equation (2) 
Regression of log [drug] versus log (rate) by least 
square method, (Figure10) yields the calibration 
equation:  
Log (rate) = 1.0122 log C + 2.554 ………..equation 
(3), with correlation coefficient (r) = 0.9996. So, k’= 
358.096 s-1 and the reaction is pseudo-first order (n 
≈1) with respect to zafirlukast concentration after its 
alkaline hydrolysis. 
3.4.2. Evaluation of different kinetic methods 

Several experiments were run to obtain drug 
concentrations using the rate data, rate constant, fixed 
absorbance and fixed time methods and the most 
suitable analytical method was selected taking into 
account the applicability and the sensitivity (the slope 
of the calibration curve, the correlation coefficient (r) 
and the intercept). 
3.4.2.1. Rate constant method: 

It was performed by plotting graphs of 
logarithm of absorbance versus time for D-ZAF 
concentration in the range of 1.08 x 10-6 to 6.48 x 10-

6M (0.5- 3 µg mL-1). All graphs appeared to be 
rectilinear and the slope of the line is k / –2.303. 
Pseudo first order rate constants (K') corresponding to 
different drug concentrations (C) were calculated 
from slopes multiplied by –2.303, Table (2). 
Regression of (C) versus k' gave the following 
equation:  
 K' = - 60.855 C - 0.0005 (r = 0.8776) 
The value of ''r '' indicated poor linearity which makes 
the method not applicable. 
3.4.2.2. Fixed absorbance method: 

 A pre-selected value of absorbance was 
fixed (0.53). The time required for each drug 
concentration (2.16 x 10-6 to 4.31 x 10-6 M) to reach 
this value was measured in seconds. The reciprocal of 
measured time (1/ t) against the initial concentration 
of the drug, Table (3) was plotted and the following 
regression equation was obtained:  
1 / t = 0.0011 C- 0.0002 (r = 0.9608) 
The value of ''r '' indicated poor linearity and the 
range of drug concentrations that give satisfactory 
results, was limited therefore this method can't be 
used. 
3.4.2.3. Initial rate method: 

 In this method, the calibration curves were 
constructed by plotting the logarithm of the initial rate 
versus the logarithm of molar drug concentration at 
the beginning of the reaction as a function of time 
between 0-5 minutes. Graphs were not easy to plot 
because the reaction was too fast to follow and so this 
method was abandoned. 
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3.4.2.4. Fixed time method: 
 Graphs of the absorbance versus initial 

concentrations of the drug were plotted at fixed times 
of 5, 10, 15, 20 and 25 minutes. The regression 
equations and correlation coefficient for each graph 
was calculated (Table 4). It was clear that slope is 
increasing while intercept is decreasing along with the 
best correlation coefficient obtained after 10 minutes 
so that it was chosen as the most suitable time for 
measurements and for constructing a calibration 
curve.  

 Therefore, the fixed time method was 
utilized to calculate the concentration of zafirlukast 
via its hydrolyzed form either in the pure powder 
form or in its pharmaceutical preparations. 

 
3.5. Method validation 
3.5.1. Linearity and range 

 By applying the specified optimum 
conditions, the standard calibration curve was plotted 
between the absorption of the reaction product and 
the concentration of the studied drug. Beer-Lambert's 
law was obeyed and linear relationship was obtained 
over the range of 0.5-3 µg mL-1, the linear regression 
equation was computed and found to be: 
A= 0.4001 C+ 0.0008(r = 0.9999)  
Where, A= the absorbance at 466 nm; C= the 
concentration in µg.mL-1; r= the correlation 
coefficient. 
3.5.2. Limits of detection and quantification  

 According to ICH recommendations [29], 
the approach based on the S.D. of the response and 
the slope of the calibration curve was used for 
determining the limit of detection (LOD) and limit of 
quantification (LOQ). For the proposed fixed time 
method, LOD and LOQ were determined and found 
to be 0.139 and 0.42 µg mL-1, respectively. 
3.5.3. Precision 

 The precision of the proposed colorimetric 
method was carried out by five determinations at 
different concentrations of 0.5, 1 and 1.5 g mL-1 for 
D-ZAF. The percentage relative standard deviation 
(RSD %) for the intra-day and inter-day variations 
during 1 and 5 days was calculated. 
 Statistical analysis [30] of the small values of 
standard deviation of the intercept (S a) and slope (S 

b) also indicates high precision of the method. The 
results obtained are summarized in Table (5). 
3.5.4. Robustness 

 The robustness of the developed method 
was examined by detecting the effect of small but 
deliberate variations of some of the most important 
procedure parameters such as wavelength (466 ±0.2 
nm) , heating temperature (95 OC , 100OC ) and 
volume of NBD- Cl reagent ( 0.75mL ,1.25 mL) 

 None of these variables significantly 
affected the assay of D-ZAF and the proposed method 
could be considered robust (Table 5). 
3.5.5. Application to pharmaceutical formulation 

 The suggested method was successfully 
applied for determination of ZAF in Ventair® tablets 
through its alkaline degradation product. The results 
shown in Table (6) were satisfactory and with good 
agreement with the labeled amounts. 
3.5.6. Accuracy 

 The accuracy of the suggested method was 
assessed by applying standard addition technique by 
spiking different amounts of zafirlukast samples in its 
degraded form to pre- analyzed tablet samples 
equivalent to 0.5g mL-1 of ZAF. The mean 
recoveries of the added drug and percentage relative 
standard deviations were calculated and illustrated in 
Table (7). The results obtained suggested non- 
interference of formulation excipients in the 
estimation. 
3.5.7. Statistical comparison to the reported 
method 

 Statistical analysis [31] of the results 
obtained by the suggested procedure and the reported 
HPLC method [7] were carried out. Table (8) showed 
that the calculated t - and F values were less than the 
theoretical ones, indicating no significant differences 
between the proposed procedure and the reported one. 
Moreover, the method is highly sensitive compared to 
the reported one [7] which needs not less than 30 g 
mL-1 from the drug. 
 
4. Conclusion 

 The kinetically based colorimetric method 
proposed in this work is the first kinetic method 
developed for determination of zafirlukast after its 
alkaline hydrolysis. The suggested method is found to 
be accurate, precise, selective, and reproducible and 
requires simple apparatus for its performance. 
Furthermore, the method can be used as a stability 
indicating assay due to the fact that the alkaline 
degradate of zafirlukast reacts quantitatively with 
NBD-Cl with formation of a new compound of higher 
sensitivity.While; intact zafirlukast doesn’t react with 
the same reagent and gave a baseline spectrum under 
the optimized experimental conditions even in a very 
large quantity. From the previous discussion and 
results obtained in this work, we can conclude with 
95% of confidence that the suggested method can be 
successively applied for quality control and routine 
analysis of D-ZAF in bulk and pharmaceutical 
formulation.  
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Table (1): Logarithms of the rates for different 
concentrations of degraded ZAF at the optimized 
experimental conditions.  

Log rate (ΔA/ Δ t) log [ drug] M 

-3.481 
-3.189 
-2.994 
-2.881 
-2.785 
-2.691 

 

-5.967 
-5.666 
-5.491 
-5.366 
-5.268 
-5.189 

 

 
Table (2): Values of K' and molar concentrations of 
degraded ZAF  

k' (sec -1) [ Drug] M 
-5.34 x10 –4 
-6.22 x10 –4 
-6.06 x10 –4 

-8.38 x10 –4 

-8.56x10 –4 
-8.02x 10 -4 

1.08 x10 –6 

 x10 –6 2.16  
3.23 x10 –6 

4.31 x10 –6 

5.39 x10 –6 

6.48 x10 –6 

 
Table (3): Values of reciprocal of time taken at fixed 
absorbance for different rates of various concentrations of 
D- ZAF at the optimized experimental conditions 

[Drug] M 1/ t (sec-1) 
 x10 –62.16 
3.23 x10 –6 

4.31 x10 –6 

1.11 x 10 –3 
1.66x 10 –3 
3.33 x 10 –3 

 
Table (4): Calibration equations at different fixed times 
for D- ZAF concentration range (1.08 x10 –6- 6.48 x10 –6 

M) at the optimized experimental conditions 

Time (min) Regression equation Correlation coefficient (r) 
5 
10 
15 
20 
25 

A= 0.2393 C + 0.0679 
A= 0.4001 C + 0.0008 
A= 0.5100 C + 0.0697 
A= 0.6391 C + 0.1433 
A= 0.7297C + 0.1703 

0.9942 
0.9999 
0.9934 
0.9941 
0.9966 

 
Table (5): Regression and assay validation parameters 
for determination of zafirlukast by the proposed method  

Parameter D-ZAF 

Linearity ( g.mL-1) 
 (Sa) Intercept ± SD  
 (S b) Slope ± SD 
Correlation coefficient (r) 
Mean recovery % ± RSD 
LOD* (g.ml-1) 
LOQ * (g.ml-1) 
Precision (RSD %) ** : 
RSD a  
RSD b 
Robustness data ***: 
 -Standard ZAF(10 µg mL-1) 
1- wavelength 
466.2 nm 
465.8 nm 
2- Volume of NBD-Cl 0.75mL  
1.25 mL 
3- Heating temperature  
 
95°C  
100°C 

0.5-3 g mL-1 
0.0008 ± 0.0041 
0.4001 ± 0.0013 

0.9999 
99.96 ± 0.653 

0.139 
0.42 

 
0.825 - 0.458- 0.625 
1.102 – 0.338 -0.776 

 
100.25±0.285 

 
99.99 ± 0.558 

100.05 ± 0.494 
 

100.45 ± 0.345 
100.15 ± 0.602 

 
99.98 ± 0.335 

 100.45 ± 0.446 

*Limit of detection and quantitation are determined via 
calculations: 
LOD = (SD of the response/ slope) × 3.3  
LOQ = (SD of the response/ slope) × 10 
 ** RSD a: The intra- day and RSD b: inter- day relative 
standard deviations of 0.5, 1 and 1.5 g mL-1 ZAF, each of 
triplicate analysis. *** Mean recovery % ± RSD (n=5). 
 

 
Table (6) Determination of zafirlukast in pharmaceutical formulation by the proposed colorimetric method  

Preparation Taken (µg.mL-1) Found (µg.mL-1) Recovery* (%) 
Ventair® tablets, Batch No. 06093 2 2.021 

1.998 
2.01 

2 

1.99 
 

101.05 
99.9 
100.5 
100 

99.5 
 

  Mean ±SD 
RSD 

100.19 ± 0.598 
0.597 

 

*Average of triplicate determination  
 

Table (7): Standard addition method for the assay of the studied drug in pharmaceutical dosage forms by the proposed 
method. 

 

Preparation Claimed amount (µg mL-1) Authentic Added (µg mL-1) Found (µg mL-1) Recovery* (%) 
Ventair® tablets, Batch No. 06093 0.5 0.5 

1 
1.5 

2 
 

0.498 

1.008 
1.489 

2.01 
 

99.6 
100.8 

99.267 
100.5 

 

   Mean ±SD 
RSD 

100.04 ± 0.725 
0.725 

 *Average of triplicate determinations 
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Table (8): Statistical analysis of the results obtained by 
determination of zafirlukast by the proposed 
colorimetric method and those obtained by the reference 
method. 
Parameter Proposed method Reference method [7] 

Mean 99.96 100.43 
S.D. 0.653 0.735 

Variance 0.426 0.540 
n 6 5 

t *(2.262) 0.841  
F *(5.19) 1.268  

 

 *Figures in parenthesis are corresponding theoretical t- and 
F- values at p=0.05 [31] 
 

 
Fig. (1): Scheme of alkaline degradation of ZAF 

 
 
 
 
 
 
 
 

 
Fig. (2): The proposed reaction mechanism between NBD-Cl and primary amines [ 15] 

 
 
 

Fig. (3): Absorption spectra of (a) zafirlukast hydrolysate (2 µg mL-1), (b) reagent blank and (c) the reaction 
colored product. 
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Fig. (4): Effect of volume of 0.1 % NBD-Cl on the reaction of zafirlukast (2 µg ml-1) after alkaline hydrolysis 
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Fig. (5): Effect of heating temperature on the reaction of degraded zafirlukast (2 µg mL-1) with NBD-Cl 

 

 
Fig. (6): Effect of heating time at 90 O C on the reaction of degraded ZAF (2 µg mL-1) with NBD-Cl 

 

 
 
Fig. (7): Effect of time on the stability of color of D-ZAF- NBD-Cl complex (2 µg mL-1)  
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Fig. (8): Determination of the molar ratio between degraded zafirlukast (a) and NBD-Cl (b) by limiting 
logarithmic method 
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Fig. (9): Absorbance versus time for the reaction of different concentrations of D-ZAF with NBD-Cl 

 
 
 

 
 

Fig. (10): Calibration plot of logarithm rate of the reaction versus molar concentrations of hydrolyzed ZAF 
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Abstract: The present research deals with specifying balance in expense and time as a result of changing 
method of collecting and transporting rubbish at 22 districts of Tehran. A research methodology is library 
&field if pacification of research is observed on goal, the present research is among applied research and 
based on infereneil-method it is descriptive research in wich with respect to design, the present research 
amonge post –event research . On this basis besides comprehensive study on related thematic literature 
and by using 8 aspects conceptual model and field studies at 22 districts of Tehran, have intended to 
collect data in 4 aspects related to time and 4 aspects related to cost. The collected data was analyzed by 
SPSS and Excel software. Results of this research indicate that upon changing traditional method to 
mechanized method, time of collecting rubbish, coming and going time, time of stop at place of 
discharging rubbish and time out of path(waste time) is decreased. Also within 4 aspects related to cost 
upon changing traditional method to mechanized method the cost of collecting and carrying rubbish, 
strategic cost and maintenance cost, cost of investment are increased and only cost of human work force 
is decreased. In general the results indicate that within aspect of time we are facing with decreasing time 
but in aspect of cost we are facing with increase. At the end of research, besides offering results and 
findings in detail the aforesaid issues are concluded, discussion and comparison, applied suggestions and 
suggestions related to continuation and following up similar researches are offered in future. 
 
 [Mozhgan  Moharrami  and  Ajdar  Akson. Specifying  balance in  expense and time as a result of  
changing  method of collecting  and  transporting  rubbish  at  22  districts  of  Tehran. Life Sci J 
2012;9(4):2702-2715]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 399 
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Introduction: 
Tehran by having area of 700km, population of 
10 million people is regarded as the greatest, 
most populated, most traffic and most polluted 
cities of world by producing 7000ton rubbish. 
Until end of year 2005 citizens of Tehran 
produced pile of rubbish in front of their 
apartment and floor of street and by polluting 
environment and scenery of city, it is regarded 

as center for accumulating insects and harmful 
animals and each night many of these pollutions 
are transferred to different parts by step walking 
of people. On the other hand, upon population 
increase and permanent growth of cities, it is 
required for increasing level of consumed 
materials; consequently, increasing waste 
materials and entering it to the environment. 
Waste material is regarded as one of the most 
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important factors of pollution. If human intends 
to keep present growth and combat with such 
pollution, it is required to apply from 
technology management, engineering and 
economic principles for discharging waste 
materials. Within this unsuitable condition, 
rubbish is transferred, thrown and displaced by 
empty hand workers by remaining many sap 
and even increasing level of pollution. Excess 
transportation of low capacity rubbish machines 
is secondary factor of circulating pollution. 
Paying attention to environmental pollution 
through different environmental plans such as: 
management of solid waste materials is 
remarkably increased at global health and 
economy and the issue of rubbish recycle is 
created revolution at modern technology. 
Encouraging people to produce less rubbish and 
separating components of rubbish at production 
centers prepares suitable grounds for correct 
management of rubbish. It is to be noted that 
costs of collecting rubbish nearly covers 80% 
total annual budget of discharging waste 
materials which makes us to neglect traditional 
methods of engineering and public attitudes 
(Omrani 1995). Technological advancement has 
caused numerous changes at priorities. 
Meanwhile public health, economy and health 

have still specific importance, it is required for 
paying attention to environmental problems and 
relationship between discharging solid waste 
materials (Abdoli 2000). Failure in correct 
management of waste materials is regarded as 
environmental pollutants, so that in addition to 
ever growing pollution of soil, air, weather, 
environmental chain the human inhabitants is 
faced with serious problem. In addition to 
technologic achievements, ever growing rate of 
urban population, irregular development of 
urbanism, improving process of life, ever 
growing production of industrial and urban 
rubbish have caused many problems for 
collecting and discharging rubbish and 
sometimes pollution by rubbish and waste 
materials caused many abnormalities in society 
such as: endangering health of citizens (set of 
report 2007). Regarding all of the aforesaid 
factors simultaneously improves efficiency of 
mechanization plan and remarkable decrease at 
costs, pollution, transportation of vehicles, 
facilitation of operation, increasing safety, 
improving public health, citizenship culture, 
attracting public partnership and satisfaction of 
citizens.  
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Table 1: Research background 

Domestic 
Research 

Sequence  Researcher  Year  Results  

1 Naghavi 2005 

Efficiency of mechanized method in neighborhood is 
higher since compression of population is very high, 
regions of collecting rubbish is high, distance of 
collecting rubbish, time of transportation is low and 
method of Neisan is appropriate for neighborhoods 
that compression of population is low and distance of 
collecting rubbish is very high   

2 
Deputy of Urban 
Cities of Tehran 
Municipality 

2000 
Determining some technical indices for new stations 
according to the collected information  

3 Madani Shahroudi 1999 

Offering model based on economic, social, technical, 
environmental considerations extending for 
designing and managing system of transferring waste 
materials at Tehran 

4 Sabzevari 2003 Not observing health and economic principles at 
provisional stations of collecting rubbish  

Foreign 
Research 

5 Koli Katra and et al 2009 

Carrying out research at most sections of America on 
compost, legal nature, nature of waste materials, 
continuing attitude toward market for managing 
purification operation, liabilities and its 
consequences 

6 Gormad and et al 2009 Establishing effective models of management of 
solid waste materials at sample city 

7 Komara and et al 2009 
Quantity and structure of waste material management 
from one place to the other is different and has fixed 
partial correlation with average life standard  

8 Hezare and et al 2009 

Absence of having suitable facility (equipments and 
infrastructure) less estimation of production rate of 
waste materials, insufficient technical skill, 
unsuitable planning, non-competent person in charge 
of collecting rubbish, poor transfer of urban solid 
waste materials  

9 Shakdar 2006 

Recommendation for obtaining to macro urban solid 
waste materials plan in relation to national policies, 
legal framework, technology management, operation 
management, financial management, awareness and 
public partnership  
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General Research Methodology: 
Like other discussions of humanistic sciences, 
several different approaches are offered in 
relation to research methodology (Zohouri 
1999). Generally all research methodologies are 
divided into 2 sections including: library and 
field; in which, this research benefited from 
both methods (Bazargan and et al 1998). If 
research is classified according to aim this 
research falls within applied research and in 
case of classification according to inferential 
method this research falls within descriptive- 
survey research and with respect to plan of 
research it is regarded as               post-event. 
 
Definition of Terms: 
Time: It refers to transportation time, stop at 
discharge place and waste time for discharging 
rubbish 
Cost: It refers to money paid for collecting 
rubbish until transferring it to station, 
investment costs for launching plan, keeping 
plan and personnel costs 
Rubbish: It refers to all solid materials 
produced by human activities, different 
institutes and industries that are not applicable 
and from chemical point of view are classified 
as decomposition and non decomposition 
(Naghavi 2005) 
Collection: It refers to operation of collecting 
solid waste materials and transferring them to 
specific place for discharging and keeping them 
(Madani 1999) 
Change Method: Whereas method of 
collecting and transferring rubbish is changed 
from traditional method into mechanized 
method at Tehran municipality since year 2005; 
therefore, in order to compare aforesaid 2 
methods the information of year 2003 until 
2005 for traditional method and information of 
year 2006 until 2008 for mechanized method 
was compared. 
 
 
Statistical Universe: 
Statistical universe of this research is 22 
districts of Tehran municipality 

 
Sampling Method and Volume Sample: 
By insisting on comparing traditional and 
mechanized method since year 2003 until 2008 
the sampling was not performed and according 
to census method, all related statistics and 
information was studied 
 
Meth of Collecting Data and Information: 
Library and field method 
 
Tools of Research: 
Slip writing, table, form of benefiting 
references such as books, articles, journals, 
statistics for drawing up research literature, 
identifying effective variables and indices. 
Within descriptive research the descriptive 
information is collected through questionnaire, 
interview or observation and in this research the 
tools for collecting data are related to 
documents, interview and observation 
 
Method of Analyzing Data and Information: 
 
Statistical Method: This research benefit from 
descriptive statistics consisting of following 
items: mode, mean, average, range of changes, 
variance, standard deviation, dispersion, 
standard error, skewness coefficient and stretch 
coefficient 
 
Research Model: Each conceptual model is 
regarded as basis for performing study and 
research, so that it determines desired variables 
and their relationship (Edward and et al 2000) 
i.e. conceptual model or MSM and analysis tool 
(Mirzaei 1998) is regarded as ideal strategy for 
beginning research, so that it is expected to 
study variables and their relationship and based 
on necessity to observe some amendments (to 
decrease or increase some factors) (Sater and 
Lizen 1999). This research applied from 
conceptual model (Naghavi 2005) (diagram 1) 

 
 

 



Life Science Journal 2012;9(4)                             http://www.lifesciencesite.com 
 

2706 
 

 

 
 

Chart 1 
 
 
 

Research Variables & Defining Operation: 
 
* Time of collecting rubbish based on type of 
collection system is divided into 2 groups 
including: 
A) The time of collection within traditional 
collection method refers to required time for 
loading rubbish sacks or contents of rubbish 
container at Nissan Van; in which, this time is 
began with stop Nissan Van at the first rubbish 
sack to rubbish container until completing 
capacity of Nissan Van 
B) Collecting rubbish with rubbish truck and 
container within mechanized method of 
collecting rubbish refers to time of reaching 
truck to the first rubbish container until 
completing capacity of truck 
* Transportation Time: It refers to the 
required time for vehicle of collecting rubbish 
(Nissan Van or truck) from being filled until 
reaching to place of burying rubbish (discharge 
station), in addition it refers to required time 

that vehicle of collecting rubbish reaches to first 
sack or container of rubbish; in which, this time 
does not consists of stop by vehicle of 
collecting rubbish at discharge place (station) 
* Time of Stop at Burial Place (Discharge): It 
refers to time between entrance and exit of 
vehicle for collecting rubbish to the station 
(place of discharging rubbish) and also 
expecting for discharging rubbish 
* Wasted Time Out of Path: It refers to time 
that no effective action is performed for 
collecting rubbish that is divided into 2 groups 
including: 
A) Required Useless Time: It refers to time 
that collection and transportation system 
inevitably have to spend it, for example time 
spend at urban traffic, time that is spend for 
entering and exiting station, time that is spend 
for entering to the first station on night and 
returning to garage on morning, time that is 
spend at repair shop, changing flat tire and 
failure of machineries 

The difference amount in cost and time caused by the 
change of waste collection method 
 

The difference amount in time caused by 
the change of waste collection method 
 

The difference amount in time caused by the 
change of waste collection method 
 

 
 
 
The 
difference 
amount of 
wasted 
time 
 

 
 
The 
difference 
amount of 
pause time 
in the 
waste 

 
 
The 
difference 
amount of 
sweep time 
 

 
 
 
The 
difference 
amount of 
removal 
time 
 

 
 
 
The 
difference 
amount of 
investment 
costs  
 

 
 
The 
difference 
amount of 
the cost 
of 
collection 
and 
transporta
tion to the 
temporary 
station 

 
 
 
The 
difference 
amount of 
the costs of 
plan 
leadership 

 
 
 
The 
difference 
amount of 
the costs 
of human 
resources 
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B) Non Required Useless Time: Time that is 
spend for eating dinner, drinking tea and long 
time relax 
 
Analysis and findings of research: 
At first, the tables of descriptive statistics are 
used to display data numerically and mode, 
median and mean as indices of central 
tendency, variation range, and standard 
deviation as indices of dispersion, and standard 
error, coefficient of deviation and coefficient of 
strain as indices of distribution are calculated. 
Also, columnar and polygonal charts are used in 
order to display data image to compare two 
methods of traditional and mechanized. 

According to the Statistical indices related to 
the investigation of the cost of "transportation 
and collection of waste” and with emphasis on 
this point that there is a little difference between 
mode, median and mean and since the amount 
of  coefficient of deviation and coefficient of 
strain is less than 1, it can be proposed that the 
above distribution has the assumption of 
normality. The mean cost of the transportation 
and collection of waste in traditional method 
and mechanized method is 4.669 Million Rials 
and 12.117 million Rials, respectively. 
 

 

 
Charts related to Table 2. 

 
 

According to the Statistical indices related to the 
investigation of the cost of “Leadership and 
Maintenance"and with emphasis on this point 
that there is a little difference between mode, 
median and mean and since the amount of  
coefficient of deviation and coefficient of strain 
is less than 1, it can be proposed that the above 

distribution has the assumption of normality. The 
mean cost of leadership and maintenance in 
traditional method and mechanized method is 
262 Million Rials and 799 million Rials, 
respectively. 
 

 
 
 

Surface
s 
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Charts related to table 3 

 

According to the  Statistical indices related to the 
investigation of the cost of "human resources" 
and with emphasis on this point that there is a 
little difference between mode, median and mean 
and since the amount of  coefficient of deviation 
and coefficient of strain is less than 1, it can be 
proposed that the above distribution has the 

assumption of normality. The mean cost of 
human resources in traditional method and 
mechanized method is 3.233 Million Rials and 
198 million Rials, respectively. 
 

 

 
 
 

 
 

Charts related to table 4. 
 

 
According to the Statistical indices related to the 
investigation of the cost of "investment” and with 
emphasis on this point that there is a little 
difference between mode, median and mean and 
since the amount of  coefficient of deviation and 
coefficient of strain is less than 1, it can be 

proposed that the above distribution has the 
assumption of normality. The mean cost of 
investment in traditional method and mechanized 
method is 10.598 Million Rials and 12.298 
million Rials, respectively. 
 

 

Surface
s 

Surface
s 
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Charts related to table 5 
 
 

According to the Statistical indices related to 
the investigation of "total" cost and with 
emphasis on this point that there is a little 
difference between mode, median and mean and 
since the amount of  coefficient of deviation 
and coefficient of strain is less than 1, it can be 
proposed that the above distribution has the 

assumption of normality. It should be 
mentioned that the total mean of the cost of the 
transportation and collection of waste in 
traditional method and mechanized method is 
18.763 Million Rials and 27.203 million Rials, 
respectively. 

 
 
 

 
 

Charts related to table 6 
 

According to the Statistical indices related to the 
investigation of the time of “pause in the waste 
dumping site»and with emphasis on this point 
that there is a little difference between mode, 
median and mean and since the amount of  
coefficient of deviation and coefficient of strain 
is less than 1, it can be proposed that the above 

distribution has the assumption of normality. It 
should be mentioned that the mean time of 
“pause in the waste dumping site»” in traditional 
method and mechanized method is 11 minutes 
and 1/86 minutes, respectively. 
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s 

Surface
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Charts related to the table 7 

 
 
According to the Statistical indices related to the 
investigation of the time of “sweep” 
and with emphasis on this point that there is a 
little difference between mode, median and mean 
and since the amount of  coefficient of deviation 
and coefficient of strain is less than 1, it can be 

proposed that the above distribution has the 
assumption of normality. It should be mentioned 
that the mean time of “sweep” in traditional 
method and mechanized method is 16/75 minutes 
and 1/80 minutes, respectively. 

 
 
 

 
Charts related to the table 8 

 
 
 
According to the  Statistical indices related to the 
investigation of the time of “waste removal”and 
with emphasis on this point that there is a little 
difference between mode, median and mean and 
since the amount of  coefficient of deviation and 
coefficient of strain is less than 1, it can be 

proposed that the above distribution has the 
assumption of normality. It should be mentioned 
that the mean time of waste removal in traditional 
method and mechanized method is 44/61 minutes 
and 17/22 minutes, respectively. 
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s 
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Charts related to the table 9 
 

 
According to the  Statistical indices related to the 
investigation of time “out of the path (lost)”and 
with emphasis on this point that there is a little 
difference between mode, median and mean and 
since the amount of  coefficient of deviation and 
coefficient of strain is less than 1, it can be 

proposed that the above distribution has the 
assumption of normality. It should be mentioned 
that the mean of time out of the path (lost) in 
mechanized method and traditional method is 

11/2 minutes and 22/19 minutes, respectively. 
 

 
 

 
 

Charts related to the table 10 
 

According to the  Statistical indices related to the 
investigation of “total” time and with emphasis 
on this point that there is a little difference 
between mode, median and mean and since the 
amount of  coefficient of deviation and 
coefficient of strain is less than 1, it can be 

proposed that the above distribution has the 
assumption of normality. It should be mentioned 
that the mean of total times in mechanized 
method and traditional method is 23 minutes and 
94/55 minutes, respectively. 
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Charts related to the table 11 

 
 
 

Conclusion: 
 
Subsidiary Questions: 
* What is time of collecting rubbish from 
changing traditional method into 
mechanized method? Average time of 
collecting rubbish in total districts of Tehran 
by traditional method from year 2003 until 
2005 is 44.61min and by mechanized 
method from year 2006 until 2008 is 17.22 
min; consequently, average monthly time of 
collecting rubbish at mechanized method is 
27.39min less than traditional method 
* What is transportation time of rubbish 
from changing traditional method into 
mechanized method? Average time of 
transportation in total districts of Tehran by 
traditional method from year 2003 until 
2005 is 16.75min and by mechanized 
method from year 2006 until 2008 is 1.8 
min; consequently, average monthly time of 
transportation at mechanized method is 
14.95min less than traditional method 
* What is time of stop at rubbish discharge 
station from changing traditional method 
into mechanized method? Average time of 
stop at rubbish discharge station in total 
districts of Tehran by traditional method 
from year 2003 until 2005 is 11min and by 
mechanized method from year 2006 until 
2008 is 1.8 min; consequently, average 
monthly time of stop at rubbish discharge 
station by mechanized method is 9.20min 
less than traditional method 
* What is wasted time from changing 
traditional method into mechanized method? 

Average wasted time in total districts of 
Tehran by traditional method from year 
2003 until 2005 is 22.19min and by 
mechanized method from year 2006 until 
2008 is 2.11 min; consequently, average 
monthly wasted time by mechanized method 
is 20.08 less than traditional method 
* What is cost to be paid for collecting and 
carrying rubbish to provisional station from 
changing traditional method into 
mechanized method? Average cost to be 
paid for collecting and carrying rubbish to 
provisional station in total districts of 
Tehran by traditional method from year 
2003 until 2005 is Rls 4,669,145,750 and by 
mechanized method from year 2006 until 
2008 is             Rls 12,117,151,201; 
consequently, average monthly cost to be 
paid for collecting and carrying rubbish to 
provisional station by mechanized method is 
Rls 7,448,005,451 higher than traditional 
method 
* What is investment cost for launching plan 
from changing traditional method into 
mechanized method? Average investment 
cost for launching plan in total districts of 
Tehran by traditional method from year 
2003 until 2005 is Rls 10,598,181,818 and 
by mechanized method from year 2006 until 
2008 is Rls 12,298,363,636; consequently, 
average monthly investment cost for 
launching plan by mechanized method is Rls 
1,700,181,818 higher than traditional 
method 
* What is strategic and keeping cost of plan 
from changing traditional method into 
mechanized method? Average strategic and 

Surface
s 
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keeping cost of plan in total districts of 
Tehran by traditional method from year 
2003 until 2005 is Rls 262,061,056 and by 
mechanized method from year 2006 until 
2008 is Rls 799,506,397; consequently, 
average monthly strategic and keeping cost 
of plan by mechanized method is Rls 
537,445,341 higher than traditional method 
* What is cost of human workforce from 
changing traditional method into 
mechanized method? Average cost of 
human workforce in total districts of Tehran 
by traditional method from year 2003 until 
2005 is Rls 3,233,960,836 and by 
mechanized method from year 2006 until 
2008 is Rls 1,988,355,272; consequently, 
average monthly cost of human workforce 
by mechanized method is Rls 1,245,605,564 
less than traditional method 
With respect to average costs of both 
methods, the cost of human workforce in 
traditional method is higher; meanwhile, 
cost of keeping and carrying rubbish until 
provisional station, strategic and keeping 
cost of plan and investment cost in 
mechanized method is higher than 
traditional method. Average time of both 
methods reveal that within traditional 
method the time of stop at place of 
discharging rubbish, transportation time, 
time of collecting rubbish and waste time is 
higher than mechanized method 
 
Principal Research Questions: 
* What is difference between cost and time 
in case of changing method of collecting and 
carrying rubbish at 22 districts of Tehran? 
Total monthly average spent costs from time 
of collecting rubbish until its discharge at 
station in total districts of Tehran by 
traditional method from year 2003 until 
2005 is Rls 18,763,349,460 and by 
mechanized method from year 2006 until 
2008 is Rls 27,203,376,508; consequently, 
total monthly average cost by mechanized 
method is Rls 8,440,027,048 
* Total monthly average time from 
collecting rubbish until its discharge at 
station in total districts of Tehran by 
traditional method from year 2003 until 
2005 is 94.55min and by mechanized 

method from year 2006 until 2008 is 23min; 
consequently, total monthly average time by 
mechanized method is 71,55min less than 
traditional method 
 
Applied Recommendation in the way of 
Domain of Research: 
Changing method of collecting rubbish and 
stabilizing items of urban service from 
traditional method into mechanized method 
has satisfactory achievements with respect 
to environmental, social and cultural 
aspects; therefore, according to the results of 
this research, following recommendations 
are offered for decreasing related time and 
costs: 
1) Optimum localization of transfer stations 
in Tehran  
2) Correct localization and topology of 
regions for collecting rubbish by minimizing 
transportation path 
3) Applying containers with higher capacity 
for minimizing number of required times for 
discharging; consequently, decreasing waste 
time, decreasing cost of carrying and 
collecting rubbish  
4) Establishing suitable culture through 
media for citizens to put their rubbish 
exactly at 9 p.m. (hour of beginning urban 
service) in front of their homes due to not 
repeating this service during day  
5) Whereas contractor of green space began 
his work at 6 a.m. which is simultaneous 
with termination work of urban service 
contractor, it is recommended to make 
arrangement between 2 contractors or 
minimizing merging their affairs in order to 
decrease wasted time and not intervention of 
their affairs 
6) In order to facilitate time of discharging 
rubbish from container it is recommended to 
make arrangement with Traffic Department 
to prevent from park vehicles in front of 
rubbish container through applying fine, 
installing No Stop sign and prevent from 
park vehicles  
7) Designing path of collecting rubbish 
should be so that the final collection station 
is preferably be very close to discharging 
station 
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8) At the present time many persons under 
title of inspector, supervisor, fourth factor… 
supervise and control over performance of 
vehicles and contractors that due to having 
different attitudes, many contractor and 
employers are dissatisfied and increases 
costs. Therefore, through installing Online 
G.P.S by showing path on map and 
movement information such as report of 
stop, transportation in the defined area or 
unauthorized area, report of infringement 
from authorized speed and level of 
consumed fuel it is possible to optimally 
manage all stages such as supervision over 
performance of human and vehicle in order 
to minimize costs and time 
9) Through installing scale system (weight 
measurement system) on arms of vehicles 
for carrying rubbish it is possible to measure 
weight of each container while discharge 
and by using GPS system installed on 
vehicle, to register information related to 
weight of rubbish and register it in system 
and to analyze rubbish according to alley 
and neighborhood separately, which assists 
for correct cost and time management for 
collecting and carrying rubbish 
10) Through benefiting from GIS (Global 
Positioning System) system it is possible to 
determine the shortest possible path for 
collecting and carrying rubbish according to 
impediments such as: traffic, blocked 
roads… which increases speed and 
decreases wasted time and decreases costs of 
carrying and collecting rubbish 
11) In order to minimize mechanization plan 
we evaluated aforesaid plan and by using 
SWOT (Strength, Weakness, Opportunities, 
Threats) model we investigated strong 
points, weak points, threats and 
opportunities for having maximum 
efficiency 
 
Recommendations for Further Research: 
1) Recognizing effective environmental, 
mental, social, cultural and political factors 
on economizing at cost and time of 
mechanization method in Tehran  
2) Studying potentials of applying new 
technology in the field of management of 
solid waste materials in Tehran 

Limitations of Research: 
1) Delegating power of cleaning roads 
affairs from Tehran municipality to 
motorized service organization (waste 
material management organization) in fiscal 
year 2006 and change at management and 
method registering information: whereas 
costs of collecting the produce waste 
materials of Tehran from year 2003 until 
2008 is studied many of information was 
related to period before mechanization 
(years before 2005) and information should 
be collected from 123 districts; nevertheless, 
due to this fact that this information was not 
related to a concentrated unit of a 
department, there were some problems for 
collecting such information. In addition the 
criterions of registering information during 
recent 2 periods (period before year 2006 
and after year 2006) were based on 
traditional method; nevertheless, at 
mechanization method the statement is 
based on number of personnel and hour; 
consequently, there is no compatibility 
between comparisons and integrating this 
information was very complicated 
2) Merging motorized service organization 
(waste material management organization) 
and recycle organization (waste material 
management organization): whereas 
merging both organizations and not 
establishing organizational structure and a 
new detailed organization, the waste 
material management organization due to 
enforce elimination was not able to meet the 
requirements of departments and collecting 
related information. 
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Abstract: To determine aminol-forte and fosnutren, as two biological fertilizers containing amino acids, effects on 
11 bread wheat cultivars in Ardabil IAU research greenhouse a research was carried out in factorial completely 
randomized block design with three replications. Factor A in two conditions (drought and normal), factor B in three 
levels (water, aminol-forte and fosnutren) and factor C included 11 bread wheat cultivars. Results suggested that 
there was a significant difference between test conditions based on all measured indices at 1%. Also there was a 
significant difference between studied cultivars based on assessed properties at 1 to 5%. There was a significant 
difference between fertilizer levels based on germination speed coefficient, ultimate germination percentage, 
germination rate index and daily average germination rate at 5%. The test conditions interaction in biologic 
fertilizers in all studied traits were significant at 1%. The results to the means comparison suggested that genotypes 
of Kuhdasht with a mean of 57.57, Saisons with a mean of 57.13, Azar 2 with a mean of 56.64 and Zagros with a 
mean of 56.60 had the highest germination duration mean and Chamran genotype with a mean of 46.39 had the 
lowest germination duration mean. On germination rate, also, Chamran genotype with a mean of 0.0218 had the best 
and Kuhdasht and Saisons genotypes with means of 0.0173 and 0.0175, respectively, had the lowest germination 
rate. Results to the data mean comparisons on fertilizer levels indicated that fosnutren liquid fertilizer was the best 
genotype in germination rate coefficient, germination duration mean and germination rate index. Finally, it could be 
mentioned that applying biological fertilizers which contain amino acids, could play a great positive role in wheat 
germination indices.  
 [Elena Khabiri, Yousef Alaei, Seyed sajjad moosavi, Ali Mohammadpour Khanghah and Maryam Jafari.  Effect of 
Biological Fertilizers on Germination Indices in Wheat Cultivars With Drought In Greenhouse. Life Sci J 
2012;9(4):2716-2720]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 400 
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Introduction 
    Considering the population growth in Iran and the 
world, and also lack of food in the world, studying 
all strategies which could increase the production 
and wheat optimal use, have been taken into 
considerations. Among the main factors which play 
roles in wheat is the seeds quality or seed masses 
that are among the most significant crop production 
inputs and have great importance in desirable yield 
(Qorbani et al, 2005). Indecent quality, inadequate 
germination and deployment are among the main 
difficulties which crops confront in various regions. 
The quality is affected by various factors such as 
cultivar, genetic purity, physical purity, viability, 
germination capability, and seed viability. Other 
factors such as genetic structure, environment, and 
maternal nutrition, maturity stages during harvesting 
time, mechanical damages, seed reserves, age, wear 
and pathogen could affect germination and seed 
yield. Germination is the first stage in wheat growth 
which is of a great significance.  Along with 

germination, germination rate and consistency and 
also seed vigor are among important parameters in 
seed quality (Soltani et al, 1996). Seed’s vigor and 
quality are affected by the seed age and wear and 
consequently it decreases the germination capacity 
and rate (Macdonald et al., 2004; Basra et al., 2003; 
Defigueiredo et al., 2003). Seeds with higher quality 
and vigor could grow better and they have higher 
germination rate and growth percentage in 
confronting environmental stresses and finally, they 
provide stronger seedlings (Salehiyan, 1995). 
According to the various observations in studying 
various seed masses in various plant species in 
laboratory and field conditions, it has been proven 
that the germination percentage of a seed mass in the 
laboratory is different from the seedling deployment 
in the field. These differences and changes are due 
to the differences in various seeds masses vigor 
(Rouzrokh and Qasemi Gol’azani, 1998). 
Environmental stresses, especially drought stress 
plays an important role in reducing plant growth, 
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especially during germination in arid and semiarid 
regions of Iran. Drought stress occurs when the 
amount of water intake plant is less than its losses. 
In addition to restricting water uptake of seed by 
affecting fluidity reserves and fetal protein 
synthesis, drought and salinity stresses can cause 
decreased germination (Jevad, 2002). Osmotic and 
ionic compounds created by the stresses can be 
effective on these parameters, although, the impact 
depends on the type of material that causes stress 
and type of cultivar (Jevad, 2002; Ikeda et al., 2002). 
Identifying cultivars or genotypes which are more 
tolerant to the stresses in germination stage is of 
essence (Pessarkli et al, 1991). Considering the 
biologic fertilizers positive effects on various growth 
stages, studying various fertilizer types for finding 
proper method in retrofitting against drought stress 
during germination is of a huge significance 
(Shahryari and Khayatnejad, 2011). Thomas et al 
(2009) studied the effect of amino acids 
formulations such as humiforte which are 
biologically active, on tea quality and production. 
Also, Mostafa et al (2010) studied arginine’s effect 
on growth and yield in late-planting wheat. Some 
biological stimuli, such as humiforte to create 
environmental stresses, have been released in the 
market. The objective to this research is to study the 
response of various wheat cultivars to two amino 
acid types on germination and identifying wheat 
cultivars which are proper for optimal fertilizer and 
water resources.  
 
Material and methods 
 
 To study the aminol-forte and fosnutren 
effects, as two biological fertilizers containing 
amino acids, on 11 bread wheat cultivars a research 
was conducted in Ardabil IAU research greenhouse. 

The research was carried out in factorial completely 
randomized block design with three replications. 
Factor A in two conditions (drought and normal) and 
factor B in three levels (water, aminol-forte and 
fosnutren) and factor C included 11 bread wheat 
cultivars (Table 1).  
 
Table1. Genotypes name that used in this study 
 

NO. Name NO. Name 
1 Rasad 7 Saisons 
2 Kuhdasht 8 Sardari 
3 Gascogne 9 Azar2 
4 Bezostaya 10 Zagros 
5 Cross 

Sabalan 
11 chamran 

6 MV-17 - - 
 

 
The amount of Aminol-forte and fosnutren 

used in this compound was 2 ml per 500 ml water. 
Polyethylene glycol 6000 was used as the drought 
agent in greenhouse condition for drought treatment. 
After providing equal amount of sand, gravel and 
slit for each pot, 10 seeds were planted in each pot. 
Pots were watered with water and solutions 
according to the planting map. The drought stress 
treatment was conducted on the plant by 
polyethylene glycol solution after three days. To 
measure the germination indices, germinated seeds 
were counted daily. Coefficient velocity germination 
(CVG), germination rate index (GRI), mean 
germination time (MGT), final germination 
percentage (FGP), germination rate (Rs) and mean 
daily germination (MDG) were calculated by the 
following formulas (Table 2): 

 

 
Table 2 - The formula used to calculate the index of germination 

Germination indices The Formula used 
Coefficient Velocity Germination (CVG) ∑NiTi   / ∑Ni   × 100 CVG (Scott et al, 1984) = 

germination rate index (GRI) X /Gx   + ….   + G2 / 2   + G1 / 1  = GRI (Ruan et al, 2002) 
final germination percent (FGP) 100   × Ng / Nt = FGP(Ruan et al, 2002) 
mean germination time (MGT) ∑Ni = 100 / CVG   / ∑NiTi = MGT( Kulkami et al, 2007) 

germination rate (RS) 1 / MTG  = Rs (Rajabi and Poostini, 2004) 
mean daily germination (MDG) FGP/d = MDG (Scott et al, 1984) 

 
Data variance analysis and comparing their means were carried out by MSTATC and SAS softwares. Means 
were compared by using Duncan's multiple-range test at 5%. 
 
Results  

Considering the variance analysis results on 
studied traits (Table 3), it was observed that there 
was a significant difference between research 

conditions in all measured indices at one percent. 
There was also a significant difference found 
between studied cultivars on coefficient of velocity 
of germination (CVG), mean germination time 
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(MGT), germination rate (Rs) and germination rate 
index (GRI) at one percent. There was a significant 
difference found between studied cultivars on final 
germination percentage (FGP) and mean daily 
germination (MDG) at five percent. This suggests 
the genetic variation between cultivars for selecting 
desired traits. The fertilizer levels showed a 
significant difference on coefficient of velocity of 
germination (CVG), germination rate index (GRI) 
and mean daily germination (MDG) at 5%. The 
interactive effect of research conditions and 
biological fertilizers combination was significant on 
all studied traits at 1%. There was no significant 
difference found between other interactive effects on 
any of studied traits. Results to the data mean 
comparison (Table 4) on studied cultivars suggested 
that genotypes of Kuhdasht with a mean of 57.58, 
Saisons with a mean of 57.13, Azar 2 with a mean of 
56.64 and Zagros with a mean of 56.50 had the 
highest mean germination time (MGT). Chamran 
genotype with a mean of 46.39 had the lowest mean 
germination time (MGT). On germination rate (Rs), 
Chamran genotype with a mean of 0.0218 was the 
best and genotypes of Kuhdasht and Saisons with 
means of 0.0173 and 0.0175 had the lowest 
germination rates (Rs). Sardari genotype formed one 
group, Gascogne formed another group, Rasad and 
Bezostaya and Cross Sabalan genotypes in formed 
group, and also MV17, Azar 2 and Zagros formed 
another group and showed no differences in other 
traits. Kuhdasht and Zagros cultivars with a mean of 
100 percent had the height final germination 
percentage (FGP), while Sardari genotype with a 
mean of 93.33 percent had the lowest final 
germination percentage (FGP). Cross Sabalan, 
Saisons and Azar 2 formed on group and Rasad, 
Gascogne, Bezostaya and MV 17 formed another 
and Chamran formed another group and they 
showed no differences in other traits. On 
germination rate index (GRI) in studied cultivars, 
Saisons genotype with a mean of 9.82, Kuhdasht 
with a mean of 9.79 and Azar 2 with a mean of 9.79 
were the best cultivars while Chamran with a mean 

of 6.85 had the lowest germination rate index (GRI). 
Zagros and Kuhdasht cultivars with a mean of 7.69 
had the highest mean daily germination (MDG) 
while Sardari with a mean of 7.17 had the lowest 
mean daily germination (MDG). Based on 
coefficient of velocity of germination (CVG) among 
the studied cultivars, Azar 2 with a mean of 10.91 
and Saisons with a mean of 10.88 were the best 
cultivars while Chamran with a mean of 10.17 had 
the lowest coefficient of velocity of germination 
(CVG). Results to the data mean comparison (Table 
5) on fertilizer levels indicated that liquid fosnutren 
fertilizers was the best based on coefficient of 
velocity of germination (CVG), mean germination 
time (MGT) and germination rate index (GRI) and 
aminol-forte liquid fertilizer along with fosnutren 
was the best on final germination percentage (FGP) 
and mean daily germination (MDG). Based on 
germination rate (Rs), normal water conditions with 
a mean of 0.020 was the highest while fosnutren 
liquid fertilizer with a mean of 0.017 had the lowest 
germination rate (Rs). 

 
Discussion 

Shahryari and Khayatnejad (2011) 
conducted a research to assess the humiforte 
spraying effect on two wheat cultivars in late season 
drought stress and calculated some tress-tolerant 
traits and indices. They came to this conclusion that 
humiforte in both with stress and without stress 
conditions, has significantly affected the yield. 
Calculating the stress-tolerant indices in their 
research suggested that humiforte increases the 
wheat cultivars tolerance against late season 
drought.  

Alaei et al (2012) conducted a research to 
study the effect of two types of biological fertilizer 
containing amino acids on germination indices of 
wheat varieties under in vitro drought stress 
condition. They concluded that fosnutren biological 
fertilizer has been able to put a more positive effect 
on the studied indices.  
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Table 3 - Analysis of variance was assessed in different experimental conditions for different wheat cultivars 

Source of Variations df 

Mean Square 
Coefficient 
Velocity 
Germination 

mean 
germination 
time 

germination 
rate 

final 
germination 
percent 

germination 
rate index 

mean daily 
germination 

Condition 1 6.828 ** 4450.291 
** 1.059×10-3 ** 6222.727 

** 225.173 ** 36.860 ** 

Fertilizer levels 2 0.354 * 70.154 ns 1.611×10-5 ns 192.424 * 5.993 * 1.137 * 
Genotype 10 1.052 ** 169.772 ** 4.620×10-5 ** 98.181 * 12.535 ** 0.581 * 

C×F 2 1.349 ** 948.466 ** 2.223×10-4 ** 1246.969 
** 47.462 ** 7.385 ** 

C×G 10 0.123 ns 54.305 ns 1.984×10-5 ns 52.727 ns 2.743 ns 0.311 ns 
G×F 20 0.077 ns 33.159 ns 1.019×10-5 ns 59.090 ns 1.735 ns 0.349 ns 
C×F×G 20 0.139 ns 25.377 ns 6.99×10-6 ns 20.303 ns 2.003 ns 0.119 ns 
Error 132 0.149 41.184 1.518×10-5 51.010 2.281 0.301 
CV (%) - 3.68 13.12 18.28 7.76 19.28 7.76 
* and ** Significantly at p < 0.05 and  < 0.01, respectively 

 
Table 4 - Comparison of studied traits for wheat 

Characters Genotypes 

mean daily 
germination 

germination 
rate index 

final 
germination 
percent 

germination 
rate 

mean 
germination 
time 

Coefficient 
Velocity 
Germination 

 

7.34 abc 8.95 abc 95.55 abc 0.0195 bcd 52.45 abc 10.83 ab Rasad 
7.69 a 9.79 a 100.00 a 0.173 d 57.58 a 10.84 ab Kuhdasht 
7.51 abc 7.90 cd 97.77 abc 0.0200 abc 50.92 bcd 10.36 cd Gascogne 
7.51 abc 8.98 abc 97.77 abc 0.0186 bcd 53.81 abc 10.74 ab Bezostaya 
7.60 ab 8.38 abc 98.88 ab 0.0192 bcd 52.60 abc 10.51 bc Cross Sabalan 
7.51 abc 9.49 ab 97.77 abc 0.0182 cd 55.79 ab 10.82 ab MV 17 
7.60 ab 9.82 a 98.88 ab 0.0175 d 57.13 a 10.88 a Saisons 
7.17 c 8.32 bc 93.33 c 0.0205 ab 50.14 cd 10.66 abc Sardari 
7.60 ab 9.79 a 98.88 ab 0.0178 cd 56.64 a 10.91 a Azar 2 
7.69 a 9.58 ab 100/00 a 0.0180 cd 56.50 a 10.81 ab Zagros 
7.26 bc 6.85 d 94.44 bc 0.0218 a 46.39 d 10.17 d Chamran 

Differences between averages of each column which have common characters are not significant at 
probability level of 5%. 

 
Table 5 - Comparison of traits for the different experimental conditions 

Characters Experimental 
conditions 

mean daily 
germination 

germination 
rate index 

final 
germination 
percent 

germination 
rate 

mean 
germination 
time 

Coefficient 
Velocity 
Germination 

 

7.27 b 7.90 c 94.54 b 0.020 a 49.65 c 10.50 b Water 
7.59 a 8.84 b 98.78 a 0.018 b 53.73 b 10.66 b Aminol Forte 
7.64 a 9.95 a 99.39 a 0.017 c 57.51 a 10.90 a Fosnutren 

Differences between averages of each column which have common characters are not significant at probability level of 
5%. 

 
 

Conclusion 
Results to this research indicated that Kuhdasht 

cultivar was the best in several traits and also, using 

fosnutren liquid fertilizer had the highest effect on wheat 
germination indices, comparing to the other amino acid 
fertilizer. Finally, it could be said that using biological 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

2720 

fertilizers, such as fosnutren which contains free amino 
acids and oligopeptide, along with other biological 
fertilizers and in various conditions and percentages, 
could have a great positive role on wheat germination 
indices.  
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Abstract: By the activities such as promotional services for increasing the rural women’s skills in various fields and 
by increasing the rural women’s knowledge in social, politic, cultural and economic fields and by using micro-credit 
plans for motivate and support women in economic development and their self-reliance, we can increase the rural 
women’s empowerment. Rural women’s financial self-reliance has many social & economic influence as it made 
them self-sufficiency, it changes economic behavior and it makes women independent, it will be effective in 
economic development in family & society , it also improve the women’s roles in society and it causes self-
confidence in women , it builds family strength and it causes to respect the women rights more than before and 
women will become equal with men in all their rights, of course we won’t have patriarchy in the family . The 
women’s empowerment in the rural society will increase because of all the aspects of rural women’s self-reliance 
and their position will be confirmed. 
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Introduction: 
  Rural women constitute about half of the 
world’s population and in the world production supply 
they have energetic communion and constitute a great 
part of agriculture workforce. They constitute% 50 of 
the workforce and they participate in the production of 
half of the foods in the agriculture section. As an 
example the rural women constitute about 70 to% 80 of 
agriculture workforce in sub-Saharan Africa, %65 in 
Asia, %45 in Latin American & Caribbean, %80 in 
Nigeria & Tunisia and %80 in India, but their role in 
production system is the men’s supplements roles and 
this causes a big responsibility inside their mother & 
wife duties and it takes a great time and energy of them. 
Studies in this field show that women spend about two 
thirds of their time for production, management & 
organize of their house as the men spend only one third 
of their time for such things. (Varzegar & Azizi 1367). 
Poverty spreading in village is a global issue. According 
to the Fao finding about % 75 of world’s poor people 
that are more than 1 milliard people are living in rural 
zone and more than % 70 of this poverty people are 
women. As the most of the people who are poor are 
living in village and are women is the reason for 
insufficiency of rural development programs. 

 One of the other basic barriers in development 
of rural women is their independent inaccessibility to 
get credits for investment in their job. Although their 
illiteracy is the big barrier to use of bank credits, but 
this view that women are dependent people that their 
husband should decide about their financial decisions is 
the other reason that rural women couldn't access to 
official credits. Maybe these barriers are the reason why 

rural women are happy about applying micro-credit 
thought in village. (Najafi, 2007). 

 It seems that experiences which are obtained 
from performing financial programs in some villages in 
the developing countries could answer clearly to such 
questions. 

 A glimpse to previous planning about rural 
development in the world shows that from 1950 many 
developing countries understood that the main reason 
for making their economic growth (development) 
slowly in their countries is the weakness of investment 
in the agriculture part. Although many countries by 
patterning from developed societies have proceeded to 
improve & develop their industrial agriculture part and 
by this action not only had irreparable damages to many 
traditional farmers but also the main problem (the lack 
of capital sources) is also remained in the rural regions. 
(Rahimi, 2001). 
       Women's self-reliance and independency were the 
outcome of giving credits to women and in some cases 
were the obstacle of receiving credits by women which 
is necessary to explain about them shortly. 
 
Cultural & social effects of rural women's financial 
self-reliance 
    As it mentioned before the traditional culture in 
villages was the reason for weakening women rights 
and made them oppressed, it is possible that women's 
self-reliance & financial independency in villages make 
some crudities (malformation) in the family and village 
for a short a short time, but we can't disregard it's 
positive outcome in the social & cultural occasions in 
the long time, here we will discuss about some of these 
outcomes (Goetz and Sengupta, 2003) 
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1- Preferment of women role and their social place: 
    Women's financial self-reliance can increase the 
women's social role & place in the villages. In the new 
condition some of their assignment roles could change 
to acquisitive roles. The women should use of all their 
power & energy for doing their acquisitive roles. Thus 
they can find active view to different functions. The 
people & groups could increase their social place in the 
village with improving their social role. If their role and 
social place preferment be accompanied with the 
increasing of social intelligence & knowledge, it can 
have more effect culturally. (Amiri, 2000) 
2- Increasing self-confidence:  
    Self-reliance in different life aspects can increase 
people's self-confidence. Rural women who are 
financially independent can live peacefully. With 
decreasing their problems in life, their self-confidence 
will increase. And self-confidence is one of personality 
& mentally condition for being success in life. 
3- Family consistency: 
    At the first, it seems that rural women's financial 
independency is not acceptable by their husband and 
this causes some gaps in their family's relations. But 
little by little these problems will be solved by 
increasing the rural people's knowledge. Usually 
poverty is one of the reasons which will destroy or 
decrease family's consistency. Women by working and 
having income can help their husband & family. 
(Fakhraee, 1381) 
4- Change in family's relation: 
   The rural women with having a job and financial 
independency can change the viewpoint of people who 
live in villages and cities and they will not look at the 
rural women as a weak and dependent people. But also 
their title and place will increase among their families. 
So by changing people's view to the women, gently we 
can see some changes in their family's relation which 
will have respect to the women's right. By increasing 
women's knowledge and by introducing new rural 
institution which give financial & authority service to 
the women, their stimulus (motivation) for reaching 
their social rights will increase and they try more than 
before( Amiri, 2000). 
5- Making patriarchy weak in the family:  
   Gently, with changing family's relation in the villages 
and by increasing rural people's knowledge, we can 
make the men and women's right equal and also we 
wont have patriarchy in the family, although patriarchy 
has historic and olden root in our villages but with 
improving women's position and increasing their 
cultural and social know ledge we can destroy 
patriarchy in the rural families. . (Chowdhury, 2005). 
 
6- Population and family adjustment: 

The practitioner women's view about the 
number of the children is different; studies show that 

practitioner women are interested to fewer children to 
the house keeper women. 
   By decreasing families in the village and women's 
financial independency we are more hopeful to adjust 
family's population in the future because villages have 
important role in the population increase in Iran. 
(Shaditalab 75). 

Micro-loans as useful tool to fight against 
poverty and starvation, has proven its capabilities and 
values to develop these areas. These tools have ability 
to change and improve human’s life, especially poor 
peoples. Micro loans , saving accounts , and giving 
various bank services , cause this belief in low income 
and poor family that , by accessing to these services , 
their income will increase ,so they can protect 
themselves against barriers of unexpected problems and 
their current level of life and also invest on nutrition , 
housing and their children’s education.( Varzgar and 
azizi, 2001)  

Accessing to these conditions is among main 
goals of third millennium program (i.e. eradicating 
absolute poverty of human societies).  

 Nowadays micro-credits and supplying micro 
financial resources, has changed human’s life and cause 
to revive different societies at poorest and richest 
countries of world, so that we can see growth in 
human’s power to access to common financial services. 
By accessing to wide range of financial tools, families 
according to their priorities, invest on cases such as 
costs of education, healthcare, healthy and good 
nutrition or housing.  
Applicants for Microfinance resources mostly involved 
family supervisor women, pensioners, homeless people, 
frugal workers, small farmers and micro entrepreneurs. 
These people are divided into four groups: Poor, very 
poor, relatively poor and vulnerable poor.  
Whenever repayment afford , bond terms and accessing 
to data , in this classification will change , in order to 
supply sustainable financial needs of various clients ,  
procedures and operation structures will be develop .( 
Fami, 2001)  

Generally, in most countries, micro finance 
sources are considered for poor women. By women’s 
access possibility to finance services, they committed to 
loan and ensure its repayment and preserve their saving 
accounts and also enjoy insurance cover. Supplying 
programs for micro financial resources have strong 
message for families and societies. Most of qualitative 
and quantitative studies and researches have proven that 
accessing to financial services; will improve women’s 
conditions in family and society. Women’s confidence 
has increased and they are aware of their abilities. 
(Banihashem, 1999) 

Thus, it has proven that supplying financial 
services for poor peoples is powerful tool to decrease 
poverty so that make them able to establish finance, 
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increase income and decrease vulnerability against 
economic pressures.  

In micro-credits programs other than offering 
and distributing micro loans, there are also small 
savings and deposits so that they are designed as form 
of saving-credit programs. The existing term in phrase 
“micro-credits” points to two basic concepts that is due 
to dominant perspective on this approach. First term 
(i.e. credits) points to rural areas and lack of access for 
many villagers to formal resources that are one of their 
major problems. And at system of micro-credits, are 
tried to decrease poor families' access barriers to credit 
sources and also to increase effectiveness of these 
markets. Second term (i.e. micro) emphasize on 
deficiency of development, according to classic 
economist’s method. Emphasizing on concept of 
“micro” means revising recommendations of market 
economy at rural society's development.  

In all communities, rural women are considered 
as an important factor in achieving rural development 
goals and in fact are half of the manpower needed for 
rural development. However, in the rural community of 
Iran, there are gaps between the ruling class (capital 
owners) and villagers, between literate and illiterate, and 
between men and women. Especially in villages women 
have fewer possibilities in terms of investment and less 
power and credit. Role of rural women, over of men, is 
more influenced with different economic, social, cultural 
and ecologic factors. Rural women are considered as a 
noticeable potential in the community either directly 
(crops production, livestock, handicrafts, cottage 
industries) or indirectly by helping the agricultural sector 
(as labor). About 5.6 million women are involved in 
agricultural production, and activities related to 
planting... harvesting, preparation of animal food, and 
taking care of livestock and poultry and some certain 
activities related to trading and marketing are all 
different fields of rural women’s role and participation. 
Based on current statistics, women in rural area 
participate about 50% in conversion industries, 22% in 
producing crops and livestock, 75% in handicrafts and in 
areas related to planting…harvesting , respectively, 25, 
24 and 4.26. And also in activities related to livestock, 
they handle 23% of livestock grazing, 42% of animal 
care and 100 percent of total poultry in the village. 
Therefore their role in achieving food security is 
undeniable. But, like most developing countries, this 
crucial role in society and in process of rural  

development, is not obvious. In Iranian rural 
community, about 80% of women work, but they are 
mostly considered as housewives, unpaid employment, 
domestic workers, family workers, or independent 
employers. The statistics often do not take into account 
seasonal, part-time, unpaid employment, and 
housekeeping activities. In economics and social 
sciences, those of women’s activities that have emerged 

out of house and affected national economy, are the ones 
to be noticed. In most research and statistics men are 
known as the heads of household and they are also the 
owners of lands and fields. That only 1% of the rural 
lands are belonging to women does confirm such matter 
(Samadi Afshar, 2004).  

Development is a multidimensional process and 
has various economic, social, political and cultural 
dimensions. Rural women’s participation has not been 
active and effective; because this participation’s most 
important aspect, namely economics, is for rural women. 
However the value of their work in agricultural products 
is rarely considered as income and they are not 
independent either (Amiri, 2000). 

For an active participation of women in 
development, first we need to give a definition for their 
role in development and then barriers related to their role 
will be discussed. Although apparently there is no 
difference of gender in development programs but reality 
is that women are less considered in participatory 
programs and most of these plans are planned for men. 
Finally, planner’s optimistic look toward women’s 
participation will be greatly helpful improve rural family 
budget and will increase the difference between urban 
and rural families. If, by credit, loans and other financial 
facilities, rural families are able to build up their own 
business and make a living through the income and 
become financially self-reliance or independent, no 
doubt we will witness some social, economic and 
cultural changes in villages (Varzgar and Azizi, 2001). 
Rural women constitute about half of the world’s 
population and in the world production supply they 
have energetic communion and constitute a great part of 
agriculture workforce. They constitute% 50 of the 
workforce and they participate in the production of half 
of the foods in the agriculture section. As an example 
the rural women constitute about 70 to% 80 of 
agriculture workforce in sub-Saharan Africa, %65 in 
Asia, %45 in Latin American & Caribbean, %80 in 
Nigeria & Tunisia and %80 in India, but their role in 
production system is the men’s supplements roles and 
this causes a big responsibility inside their mother & 
wife duties and it takes a great time and energy of them. 
Studies in this field show that women spend about two 
thirds of their time for production, management & 
organize of their house as the men spend only one third 
of their time for such things. (Varzegar & Azizi 1367). 

In the development countries, rural societies 
which are poverty for geographic reasons such as being 
far from urban societies or because of mountainous of 
zone and also as the roads are impassable and some 
other reason, they became deprived of many human 
development programs. Unfortunately these societies 
are suffering of mortality because of poverty but what is 
clear here is that we can't attribute such privation to 
geography and nature of the zone. Every country is 
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tying to solve such critical conditions by applying 
depoverty policies. (Bakhshoodeh and Salami, 2005) 
   Poverty spreading in village is a global issue. 
According to the Fao finding about % 75 of world’s 
poor people that are more than 1 milliard people are 
living in rural zone and more than % 70 of this poverty 
people are women. As the most of the people who are 
poor are living in village and are women is the reason 
for insufficiency of rural development programs. 

One of the other basic barriers in development 
of rural women is their independent inaccessibility to 
get credits for investment in their job. Although their 
illiteracy is the big barrier to use of bank credits, but 
this view that women are dependent people that their 
husband should decide about their financial decisions is 
the other reason that rural women couldn't access to 
official credits. Maybe these barriers are the reason why 
rural women are happy about applying micro-credit 
thought in village. (Najafi, 2007). 
 
Economic effects of rural women's financial self-
reliance: 

It is possible that rural women's financial self- 
reliance made some crudities ( malformations) in the 
family for a short time, for example, rural women 
became proud after financial independency and find the 
independence & Excellency sense in themselves but 
such problems will be small and for a short time. 
   The rural women's self-reliance has positive effects 
which is useful for women and their family and also 
will help their economic improvement that we will 
mention some of them. (Chowdhury, 2005). 
3-1- Self-reliance and financial independency: 

The income of the rural women makes them 
financially independent. The financial independency 
will let them to spend their wage in the ways that they 
like. Of course their dependency to their family won't 
let them to spend their wage out of their family needs. 
Because of this, their financial independency will let 
them and their family to be self-reliance. (Ghaffari, 
2000). 
3-2- Change economic behavior:   

 Although we are familiar with the rural 
women's role in the village and family's economic, but 
they direct & indirectly start a new economic relation, 
with finding modern jobs & financial independency. 
Catching loan from financial organizations has forced 
them to have economic schematization for loan 
reimbursement and to have intellectual economic 
behaviors. So after that rural women become active in 
economic activities. In rural traditional economic, 
women only have productive role and they don't have 
any role in economic planning, providence and they 
don't pay any attention to profits and losses. But in this 
new condition, for managing affairs in best way, the 
women have to be active in all of the affairs from 

production to dispense and also in others economic 
aspects. In other words, women will not be a productive 
only; they will contribute in managing of economic 
activities and will find various economic behaviors. . 
(Araghzadeh, 2002).  
3-3- Independency: 

The rural women will not dependent 
economically to their father or husband because of 
financial independency, this independency is very 
important to women who have children or they have lost 
their husband, because the financial problems have 
forced the rural women to have marriage which is not 
suitable for their children & themselves. Although the 
women can solve their financial problems with this kind 
of marriage but they will have many cultural, social & 
mental problems. If these women could manage their 
life with having a job, they can improve their family & 
kinship's relation. 

The rural men & women should notice that 
their financial independency is not the meaning of an 
independency in their family, social & cultural affairs 
and making consensus between financial & economic 
affairs is necessary for family's consistency. (Fiona 
Steele et al, 2008). 
3-4- Help to economic growth  

The rural women's financial self-reliance will 
increase their motivation for finding a good job. As a 
result our rural & urban society will develop by working 
of women. And it will help direct & indirectly to our 
society's economic development. As the women 
constitute about half of the rural & urban's population, 
so by increasing their production, our society will 
develop economically. (Jameela, 2010). 
 
Micro-credits:  

One of the raised strategy , in order to 
accelerate investment process and reinforcing financial 
foundations , and saving , at deprived and rural areas , 
has been empowering and eradicating poverty of rural 
societies through efficiency with emphasize on applying 
micro-credits (Shahnaj and Sajedur, 2009).  
Micro-loans as useful tool to fight against poverty and 
starvation, has proven its capabilities and values to 
develop these areas. These tools have ability to change 
and improve human’s life, especially poor peoples. 
Micro loans , saving accounts , and giving various bank 
services , cause this belief in low income and poor 
family that , by accessing to these services , their 
income will increase ,so they can protect themselves 
against barriers of unexpected problems and their 
current level of life and also invest on nutrition , 
housing and their children’s education.( Varzgar and 
azizi, 2001)  
Accessing to these conditions is among main goals of 
third millennium program (i.e. eradicating absolute 
poverty of human societies).  
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  Nowadays micro-credits and supplying micro financial 
resources, has changed human’s life and cause to revive 
different societies at poorest and richest countries of 
world, so that we can see growth in human’s power to 
access to common financial services. By accessing to 
wide range of financial tools, families according to their 
priorities, invest on cases such as costs of education, 
healthcare, healthy and good nutrition or housing.  

Applicants for Microfinance resources mostly 
involved family supervisor women, pensioners, 
homeless people, frugal workers, small farmers and 
micro entrepreneurs. These people are divided into four 
groups: Poor, very poor, relatively poor and vulnerable 
poor.  

Whenever repayment afford , bond terms and 
accessing to data , in this classification will change , in 
order to supply sustainable financial needs of various 
clients ,  procedures and operation structures will be 
develop .( Fami, 2001)  

Generally, in most countries, micro finance 
sources are considered for poor women. By women’s 
access possibility to finance services, they committed to 
loan and ensure its repayment and preserve their saving 
accounts and also enjoy insurance cover. Supplying 
programs for micro financial resources have strong 
message for families and societies. Most of qualitative 
and quantitative studies and researches have proven that 
accessing to financial services; will improve women’s 
conditions in family and society. Women’s confidence 
has increased and they are aware of their abilities. 
(Banihashem, 1999) 

Thus, it has proven that supplying financial 
services for poor peoples is powerful tool to decrease 
poverty so that make them able to establish finance, 
increase income and decrease vulnerability against 
economic pressures.  

In micro-credits programs other than offering 
and distributing micro loans, there are also small 
savings and deposits so that they are designed as form 
of saving-credit programs. The existing term in phrase 
“micro-credits” points to two basic concepts that is due 
to dominant perspective on this approach. First term 
(i.e. credits) points to rural areas and lack of access for 
many villagers to formal resources that are one of their 
major problems. And at system of micro-credits, are 
tried to decrease poor families' access barriers to credit 
sources and also to increase effectiveness of these 
markets. Second term (i.e. micro) emphasize on 
deficiency of development, according to classic 
economist’s method. Emphasizing on concept of 
“micro” means revising recommendations of market 
economy at rural society's development.  
Generally, goals of micro-credits programs are:  
(Moazami 2005)  

a- increasing access coefficient of low income 
rural women to credit facilities 

b- considering and focus on low income rural 
women groups 

c- empowering rural women to enjoy needed job 
skills  

d- empowering rural women to deal with group 
works and cooperative activity 

e- equipping non-productive villager’s saving 
(women) to effective and productive 
investment 

f- planning in order to perform projects that are 
based on capacities and facilities of that area  

g-   breaking poverty cycle and saving rural 
family 

h- Developing employment and stabilizing jobs 
which faced financial crisis 

 
Empowering rural women: 

Empowerment is capacity that woman can 
obtain in cultural and social environment, for economic 
independency and self reliance, by controlling over 
emotional decision making and far from violation. 
Empowering means, evolution and developing activities 
through non governmental organizations (NGOS) that 
lead empowerment to improve economic dimensions. 
(Amiri, 2000)  

Enabling is process that, during it, people of 
society do activities to overcome barriers of 
advancement that finally cause their domination to 
determine their own density. The term “enabling” 
means overcoming fundamental inequalities. So it is 
different from self-reliance. (UNICEF, 1997)  

Enabling, enables individual to overcome any 
problematic condition and consider barriers and 
problems as part of life and positive campaign. Finally, 
enabling provides energy to overcome most intellectual 
barriers and external problems at private life.  
Thus, among all what have been said, it is possible to 
present suitable definition of enabling women, as 
follows:  

“Process of explaining women about 
themselves (and also men about them) for instances that 
they must or want to do, and growth of their willingness 
and courage until they reach to needed competency 
“(management of rural and tribal women).   

it should be noted here , that major factor 
which should be considered about women’s ability , is 
eliminating individual and social barriers , and finally 
preparing field of economic and social participation for 
women at all fields . purpose of women’s participation , 
is because of their dominance on all affairs of village 
including decision making process , organizations , 
forums , enterprising posts and … that involve , 
participation at all social and economic dimensions .  
 
Criteria of empowering women: 
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 Enabling as a theory of policy making for women, in it 
present five criteria:  
Welfare, access, Concientisation, participation and 
control.  
1- welfare criteria :  

In this criteria, men and women as human 
resources of development should enjoy of desirable 
welfare conditions and equality (Paknazar, 2000).  

Most of timing developmental programs, have 
worked on base of women’s welfare. They have 
considered and provided some services for women who 
were passive recipient of these services. But these 
services were limited to physical needs and mostly were 
considered to revive their role of productivity, again. 
sometimes , it has been said that this approach has 
begun at colonial era and has considered women from 
poor country and intended services for them that dose 
not  exceed from that poverty level . Agricultural and 
industrial projects were designed for men and social 
programs for women and children. Most of welfare 
programs were inadequate or its success was limited. 
Considerable point in this criteria is that men and 
women as human resources of development should 
enjoy equality and desirable welfare conditions. At this 
stage, women’s material welfare and their enjoyment of 
welfare programs, compared to men (nutrition, death 
rate and …) were considered. And women’s role as 
producer to supply their own needs isn’t very important.  

2- access criteria : 
Lack of access or limited access for women to 

sources including (fields, job, capital and training) cause 
that their functions at production is less than men 
(Paknazar 2000). Access to facilities, sources, designed 
program and projects for women and access to schools 
and … are in this part. Just whenever most of other 
legal, cultural and social issues being solved, men and 
women would equally access to sources and facilities. 
Concept of enabling at this stage is that women have 
equal right to access to sources at family and greater 
society.  
3- Concientisation criteria 

Women should know that their problems aren’t 
due to their individual inefficiency and shortage but it 
has emerged by social system in which discriminations 
has become formal and acceptable issue. (Araghzadeh, 
2002). This stage is more critical and important than 
other stages. Because women can participate at 
development activities not just be passive users. Women 
have real equality at development, just when be aware. 
Concientisation will help to increase women’s ability to 
equality at participation at society. At this stage, women 
face with critical analysis with society and will find that 
what has been considered natural and unchangeable 
reality, is changeable. (Bakhshoodeh, 2005). 
4- Participation criteria  

One the most important items that this criteria has 
considered , is men and women’s equal participation at 
decision making process of affairs of family at society 
(Paknazar 2000 ) .  Men and women both should 
participate at process of assessment needs, designing, 
performing and evaluation of projects and development 
programs (UNICEF, 1998). In summary, this criterion 
means women’s participation at all stages of surveying 
needs, detecting problems, planning, management, 
performing and valuation. 
5- Control criteria  

This criterion emphasize on this point that in 
addition to equal access of men and women  to 
development sources , they must have adequate control 
on these sources that this issue is balance criterion , 
between men and women so that no one exceed other 
one (Paknazar 2000 ) . Women should have 
opportunities for decision making at workplace and 
home. If woman is producer, should be shared with part 
of her interest and wage. Women like men, should be 
able to choose her individual and social field and able to 
make decision and also development activities should 
be facilitator of these processes.  

FAO (food and agricultural organization) addresses 
these three purposes as strategic goals while enabling 
women:  

1- equality between men and women to access 
production sources  

2- women’s participation at policy and decision 
making  

3- decreasing rural women’s workload and 
increasing job opportunity and income for 
them (Paknazar 2000 )  

within theoretical framework of enabling women , 
having control on sources is presented as highest stage 
at women’s participation process on development , but 
existing data at most developing countries , indicates 
that not only rural women haven’t any control on 
financial resources of family but even they were 
deprived to access to sources and credits , specially 
through formal credits system (Shaditalab, 2002 ) .  
The question that arises here is that what relation is 
there between enabling women and micro-credits 
programs? Nowadays, micro-credits are considered as 
effective mechanism to eradicate poverty for women. 
Interests of micro-credits further increasing women’s 
income, include:  

 improving women’s role in family 
 Increasing women’s confidence, not only 

through obtain financial success through 
business activity, but through increasing 
women’s access to social services and 
communication with other women.  

 Changing at social level (social class) at 
perspective of women’s role. 
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Conclusion & discussion: 
If rural women could provide a job for them by 

getting credits, loan and other financial convenience, 
through their income they can get self-reliance or 
financial independency and we will see social, cultural 
& economic change in village. The question here is that 
if these changes have positive or negative aspects in the 
village? It's natural that every change in social 
phenomenon has both positive and negative aspect, but 
which is Important here is that which aspect is more 
than the other and it depends to different condition in 
various societies. In our rural society there is an especial 
social & cultural kind that it's outcome maybe different 
and in some case inconsistent. With these actions rural 
women could be in idealistic economic condition and 
they could live without dependency to their husband's 
income. In most of the villages in Iran there is 
patriarchy in the families which is not acceptable for the 
most of the rural people and groups. When rural women 
became financially independent, it's acceptable to see its 
cultural & social outcomes.  

Giving the right that women make decision, 
independency to their family, increasing the cultural 
knowledge among them& making relation with new 
institutions, having independency in making decision 
about marriage, occupation, migration & something like 
this are the right that women have got it. 

Honduras, Mali and Thailand”. This approach 
looks for empowering women through financial services 
with education. In this approach, women get familiar 
with importance of credits through education and 
extension and also familiar with ways to access it 
through establishing different groups.  

Shahnaj and chaudhury(2009) in research as 
“credits and its role on empowering women “ concluded 
that there is meaningful relation between attending in 
credits programs and empowering women , at 
economical dimensions .Ruhal amin and others (2010) 
found that those who joined credit funds had more 
ability rather than those who didn’t. Jameela (2010) 
presented that credit programs has shown lot of affects 
on empowering women so that has increased their 
social, politic and economic ability. Thus it is obvious 
that credits programs and its educational and 
empowering programs can be affective on social, 
humane and economic development or rural society, if it 
be associated with proper and gradual practices and 
base on reciprocal communications principles and apply 
opinion of local society. Maybe the main challenges that 
threaten credits associations , is lack of necessary 
emphasizes on social dimensions and on reinforcing 
their basics , that practically cause that this social 
foundations lose its efficiency soon and practically 
changed to unsuccessful institution .  

In order to overcoming dominant consideration, experts 
believe that we should consider following in protection 
process of these social institutions  
-Relating public established institutions with each other 
and networking established institutions 
-Emphasis on stability and self reliance of management 
system of credits institutions from financial and 
economic dimensions  
-Efforts to gain local confidence and credibility among 
contacts 
-Effectiveness of costs and economic and financial 
efficiency inside established institutions  
Also following suggestions has been offered:  

 providing extension educations for men in 
order to believe economic role of their women , 
and give them chance of corporation on all 
economic , credits fields 

 Since that base of credit association, forms 
base on People Corporation, so it's good 
chance to use these communities to expand 
extension-education activities. so it is better to 
consider special programs on different 
extensional filed such as agriculture , ranching, 
family health, housekeeping economy and 
other fields accordance to condition of region 
and rural women’s needs. 

Giving the right that women make decision, 
independency to their family, increasing the cultural 
knowledge among them& making relation with new 
institutions, having independency in making decision 
about marriage, occupation, migration & something like 
this are the right that women have got it. 

 Women by getting these rights can make change in 
the rural cultural & social issues which make 
disfunction & crudity in their family's relation. 
However, rural women's self-reliance has caused 
improvement in the economic, social & cultural issues. 
For solving women's self-reliance problems we can do 
these activities: 

- Giving promotional services for increasing 
rural women's skills in various fields. 

- Giving promotional instructions to men for 
believing their women's economic role & their 
women opportunity to participate in all 
economic, authority & … aspects. 

- Increasing rural women's knowledge in all 
social, political, cultural & economic fields. 

- Making use of micro-credits programs to 
motivate & support women for doing economic 
affairs better & finally to make women self-
reliance.  
Its result is that, exploiter can’t access to 

desirable condition of production efficiency at first. 
Secondly, he would incapable for loan repayment. 
Third, his activity doesn't contain consistency. Fourth, 
remarkable part of provided credits would exit from 
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production cycle due to exploiter’s incapability and lack 
of skill in exploiter. His technical and occupation skill 
would improve, if credit is being provided for exploiter 
as a credit program. and he knows and can applies loan 
properly and well timed for production and activity, so 
condition of production and level of income , level of 
life and … would improve .   
 
   Women by getting these rights can make change in 
the rural cultural & social issues which make 
disfunction & crudity in their family's relation. 
However, rural women's self-reliance has caused 
improvement in the economic, social & cultural issues. 
For solving women's self-reliance problems we can do 
these activities: 

- Giving promotional services for increasing 
rural women's skills in various fields. 

- Giving promotional instructions to men for 
believing their women's economic role & their 
women opportunity to participate in all 
economic, authority & … aspects. 

- Increasing rural women's knowledge in all 
social, political, cultural & economic fields. 

- Making use of micro-credits programs to 
motivate & support women for doing economic 
affairs better & finally to make women self-
reliance.  

- In the new system of advanced agricultural 
economy, the value of women’s work that 
previously was unpaid labor now must be 
paid in cash. Expect for agriculture which is 
rural women’s main work field they have 
rarely participated in tow other fields of 
economy. The most important issue of 
women’s social and political participation is 
to take part in planning, decision making, 
implementation of decisions, and evaluation 
of results. Generally they have had a little 
share in such processes. Although in recent 
years rural women have participated more in 
villages’ management, social and cultural 
organizations, and cooperative institutions’ 
management; but having a lower level of 
literacy, education, income and social status 
than urban women they still have the smaller 
share of administrative and official jobs. 
Some barriers to women’s participation which 
can be categorized in 3 groups of personal, 
familial, and social include: law literacy level, 
large volume of work both inside and outside 
of home for many reasons including seasonal 
migration of men and the great diversity of 
rural women’s activities(nursing, 
housekeeping, agriculture, handicrafts, 
livestock,…), malnutrition, law health 
indicator, Patriarchal structure of society, 

father or husbands disagreement with a 
woman’s participation in social and economic 
activities for various reasons like cultural 
reasons or unwilling to lose the labor force at 
home, negative attitudes towards women’s 
abilities, gender discrimination, family’s 
poverty, superstitious beliefs, misleading 
customs like fatalism, law access of women 
to credit and facilities, inaccessibility of 
extension services, men-orientated social 
activities and participation plans, deficiency 
of professionals needed to educate rural 
women, problems of access to health services 
and social facilities, low income of rural 
women compared with men, lack of non-
governmental organizations dealing with rural 
women’s problems, few women managers in 
rural area. (Rahimi, 2001) 

- Nowadays, micro-credit and micro-financing 
have changed people’s lives; it has brought 
back life to poorest and richest communities 
of the world. So we can easily observe a great 
increase in people’s access to general 
financial services. Facilitating the access of 
families to financial services, they begin to 
invest on educational expenses, healthcare, 
healthy nourishment, trading, and housing 
based on their priorities. Overall in many 
countries financial plans mostly focus on 
women. Women, provided with financial 
facilities, will receive a loan, guarantee to pay 
it back, keep their saving account and also 
they’ll have insurance coverage. Micro-
financial plans have an important message for 
families and communities. Many studies have 
proven that women’s access to mentioned 
facilities may improve their conditions in 
family and society; it also helps them feel 
more self-confident and makes them aware of 
their own abilities. Thus providing micro-
credit services for the poor in society is a 
powerful tool to reduce poverty and so that 
they are able to create assets, earn more 
money and become less vulnerable against the 
economic pressure. Of about 1.3 billion poor 
in the world there are 900 million poor 
women, this obviously shows that poverty has 
a feminine face. According to UN’s 
development fund, 10% of world’s income 
and less than 10% of world’s assets belongs 
to women. While a majority of them never 
posses the capital needed for their activities, 
women still play an important role in the 
economic development of country. Therefore 
women draw the micro-credit policy maker’s 
attention more than others. Choosing women 
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as the main target of micro-credit plans is an 
effective strategy to eradicate poverty; 
because their income will upgrade the family 
welfare; furthermore earning money improves 
their social status. In some countries this 
choice is influenced by society’s attitude and 
culture (Araghzadeh, 2002). 

- For instance founder of Grumman Bank of 
Bangladesh, Mohammad Yunes, has stated 
that: “women have plans for themselves, their 
children, and their family life; they always 
have an overlook while men just look for fun” 
to explain why 94% of their clients are 
women.  

- Women’s access to micro-credits have shown 
that their income benefit to improve their 
family and provide livelihood. In addition to 
all these another reason of women being the 
target of micro-credit plans is that women 
have higher loan recovery rates. Totally, 
expanding women’s access to micro-credits 
may lead to many useful results which in 
economy is mentioned as ”virtuous spiral”; 
because their access to micro-credits results in 
family welfare and in a broader point it’ll 
improve community’s welfare and shall be 
increased welfare this process is repeated. 

- Ellen and her Colleagues (2009) used 
approach called it “credits and education at 
Bolivia, Ghana, Honduras, Mali and 
Thailand”. This approach looks for 
empowering women through financial 
services with education. In this approach, 
women get familiar with importance of 
credits through education and extension and 
also familiar with ways to access it through 
establishing different groups.  

- Ruhal Amin and others (2010) found that 
those who joined credit funds had more 
ability rather than those who didn’t.  

- Jameela (2010) presented that credit programs 
has shown lot of affects on empowering 
women so that has increased their social, 
politic and economic ability.  

- Thus it is obvious that credits programs and 
its educational and empowering programs can 
be affective on social, humane and economic 
development or rural society, if it be 
associated with proper and gradual practices 
and base on reciprocal communications 
principles and apply opinion of local society. 

- A study conducted by Chabokru et al (1384) 
shows the crucial importance of micro-credits 
for farmers who do not possess physical 
financial assets (land, building, livestock, 
well…) and work in agricultural sector 

because of environmental conditions (such as 
living in a village) or because it’s their 
ancestral occupation.  

- So today, women’s participation in 
sustainable economic, social, and cultural 
development in rural areas is not optional but 
an essential matter. Those communities that 
have not seriously considered the necessity of 
participation faced failures and delayed 
community’s development, welfare and 
security process. In any community, village, 
or social group, broad participation of every 
women in decision-making and any other 
matter related to national or local 
development programs, is a key variable in 
social sciences and in the last few decades, it 
has interested many scholars of socio-
economic and especially cultural issues, and 
is considered as one of the most fundamental 
democratic rights of women in a society. As 
we know in a popular participation, all people 
are given the opportunity to participate in 
planning and decision making for their 
society and for their own future. When in 
practice women feel that they can be involved 
in planning, policy making and deciding or 
solving problems in the society certainly 
they’ll feel more solidarity and become more 
interested in social, economic, and cultural 
development programs.  
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  Abstract: AboulKhir Khan was the founder of She banyan government in Qabchaq plain in Transoxiana. First  he 
accession to the throne in Tourette, located in western Siberia, in support of most  Uzbek  tribes, and took the  
Sheibanyan families  under his command by the year 834 A.D. (Hejira) and after a while he could dominate 
Qabchaq plain. He decided to leave his authority locality in the western Siberia to north lands of Oxus (Amu Darya). 
He was able to unite the tribes of Uzbek and establish a unified government from Qabchaq field to the borders of 
sea. What made him powerful was the support of Peter, the Great. Another factor to his authority and great power 
was the support of great Uzbek tribes. So he could capture major parts of Transoxiana by their help and protection 
and seized Khoazmia, the important city. He also decided to attack to Samarqand during Alagh-Beig Timurid and 
because of his authority in the area, Timurid rulers were always regarding him. Then they decided to ask him for 
help during their battles which is one of the most important and noticeable points in his system of government. He 
was a person who united vast area of Uzbek tribes during his rule of forty years .The researcher in this paper states 
that Aboulkhir khans rule in Qabchaq plain shows his forty years government, which has been written using 
historical authentic texts and the researcher attempted to survey both the sensitive history of Transoxiana and the 
brilliant history of Central Asia which are useful to scholars 
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Introduction: 

Aboulkhir Khan is a great Uzbek ruler and the 
founder of Shaibani line in the Ghabchagh 
region in Mavaranahre. As historians have 
reported Aboulkhir Khan decided to subjugate 
his tribe to the government of Russia in the time 
of Peter the Great in 1726, and was welcomed 
by the Russians. In fact, doing so, he meant to 
take over all the related tribes of the region 
under his control with the support of Russia. He 
was only 17 years of age when he promulgated 
himself as the great Khan in Tora region of 
Siberia. He then managed to invade all the lands 
north of Sihoon River and also those of 
Khwarizm and Khireh and add them to his 
jur isd ict ion .  He b ecame the h ead  of a 
government which was to be continued by the 
attempts of his descendents, especially his 
grandson Mohammad Shaibani. Through the 
unity that he wrought among the Uzbek tribes, 
he could establish a unified kingdom all through 
Siberia to Sear Sea. Important among the events 
of his time are his clashes with Nader the Afshar 
and the Timoorian, both Persian dynasties. His 

government was stable only till 861(AH) when 
Ghalmon tribes in his region rose to stand 
against him causing his downfall. In fact, his 
constant clashes with the Timoorian and 
regional tribes finally brought about his demise. 
As Aboulkhir Khan had played an important 
role in shaping the history of Middle Asia, we 
have intended to briefly clarify his 40-yaer-long 
rule in the region of Ghabchagh as it is reflected 
i n  a u t h e n t i c  h i s t o r i c a l  d o c u m e n t s . 

     Aboulkhir Khan, the son of Dolat Oghlan, 
the son of Ibrahim, the son of Polad, the son of 
Mango Tymmoor Khan, the son of Yadoa Ghol, 
the son of Jooji Bogha, the son of Bahadoor 
Sultan, the son of Shiaban Khan, the son of 
Jooji, the son of Changiz Khan the Mongol is a 
famous Uzbek ruler and the founder of Shaibani 
dynasty in the Ghabchagh region. When he was 
very young, Aboulkhir Khan served a great 
Shiabani Khan called Jamdagh Khan who was 
slain by some rebellious warriors of his own. As 
the commander in charge of his left army, 
Aboulkhir Khan was also captivated but was 
soon released in 830 (AH). In 831, with the 
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support of the heads of prominent Uzbek tribes 
and those of Vaghas ruled by a certain Monghit 
in the city of Tora in the west of Siberia, he rose 
to the throne and managed to take over almost 
all Shiabani tribes of the region under his rule in 
a few years. He, in fact, sat on the grand throne 
of Ghabchagh region (Anoosheh 2001 , 27). 

     As historians have recorded when 17 only, he 
was officially announced as the chieftain of all 
Shaibani tribes which then resided near the Tora 
River in Siberia. This region is now situated to 
the west of the present city of Tubolesk. After 
being established as a the chief of all tribes, 
Aboulkhir Khan then attacked and took over all 
the Jooji tribes in the east of Oral River and 
north of Jayhoon.  He later could also invade 
and take charge of Khwarizm, Organj and all 
other important towns near the banks of 
Sayhoon, ranging all through Sanghagh and 
Uzgand (Reneh 1973, 774). Right at the same 
time, the weakness of Timoorian rulers in 
Mavarnahre made him to raid the region with 
the help of other Uzbeks, and as Timoorian 
could not stand against their surge soon the 
region became unsecure and tribal unions broke 
down, all providing for his full dominance over 
the whole region. From then on, Middle Asia 
witnessed the gradual rise of Uzbek rulers 
whose great leader and founder was doubtlessly 
Aboulkhir Khan. The dynasty that he founded 
continued to be through the attempts of his 
grandson, Mohammad Shaibani, and those of 
others. He well managed to establish a powerful 
central government by uniting all the regional 
tribes; a government which extended all over the 
Ghabchagh region from Siberia to Sear Sea 
(Kohestani 1994, 365).  

     During his reign in 839 (AH), Uzbeks once 
again attacked and invaded Khwarizm. Till 850, 
they also conquered such other cities as 
Saghnagh, Sazgh, Ozgand and Aghgharghan 
along the shores of Sear Sea, choosing 
Saghnagh as their capital city and the center of 
power. Following the death of Shahrookh 
Timoori (850 AH), his son Alagh Beik left 
Samarkand, the center of their government, 
meaning to seize up Herat. As he was away, 
Aboulkhir Khan set out in 852 to invade 
Samarkand but did not succeed and after raiding 
the suburbs returned to his country. In 855, 
however, being supported by Aboulkhir Khan, 

Abu Said Timoori fought and defeated 
Abdullah, the son of Ibrahim Shahrookh, the 
other Timoori prince, and finally invaded 
Samarkand. Abu said sent many gifts to 
Aboulkhir Khan giving Rudabeh Sultan 
Bigoom, the daughter of Alagh Beik to his 
marriage, and finally upon such victory the 
Uzbeks returned to Ghabchagh Anoosheh 2001 , 
28). 

     Aboulkhir Khan now was rising more and 
more in power, extending his territories from the 
present city of Tobolesk to Sayhoon when he 
was unexpectedly attacked by the great tribe of 
Iorat or Kalmook, that is, the east Mongols. 
There happened an titanic war between them in 
which he was defeated and helplessly returned 
to Saghnagh while the conquerors raided the 
northern banks of mid Sayhoon. This was a 
great destabilizing strike to Aboulkhir’s power 
and authority (Reneh 1973, 786).Recovering 
fr o m su ch  fa i lu r e,  h e,  h o wev er ,  soo n 
reconstructed and fortified his military forces 
and resumed his posit ion of power and 
dominance in Ghabchagh so that Timoorian 
sought for his assistance against their rivals. 
When, for example, Abu Said came into clash 
with Abdullah Mirza, the son of Alagh Beik, he 
deceitfully claimed that the Uzbek troops were 
on their way to his help, and doing so he could 
release the city, Yesi, an important political 
center, out of the besiege of Abdullah. Then, 
upon consulting with his close retainers, he 
decided actually to ask for the help of Aboulkhir 
Khan to fight against Abdullah. And although he 
later on won over his long-hated enemy by the 
support he receiv ed from Aboulkhir,  he 
thanklessly did not allow Aboulkhir khan to 
enter Samarkand, saying: “You had better reside 
no in this region as it is of no profit to you.” 
Hearing this, Abulkhir got into rages but had no 
other way than returning to Ghabchagh. He was 
not, however, bereft of profits he desired 
because he achieved the Samin gem and 
Rudabeh, the daughter of Alagh Beik to his 
marriage, whom Abu Said gave to him with 
great honors deserving a great king of piety 
( S a m a r q a n d i  1 9 8 7 ,  1 0 1 6 ) . 

     Also, as mentioned in historical documents, 
when fleeing from the swords of prince 
Alldullatif, the son of Alagh Beik, king Abu 
Said Mirza went to the court of  Aboulkhir Khan 



Life Science Journal 2012;9(2)                                                          http://www.lifesciencesite.com 

 

2737 

 

in supplication to serve his as his retainer and  
the Khan in return, military support. After he 
spent some time serving the Khan, Aboulkhir 
Khan also took his troops from Uzbek lands and 
went to Mavaranahre whose governor, 
Abdullah-ibne- Ibrahim, came out against him. 
The armies of Aboulkhir Khan, however, 
attacked and defeated them as he had sincerely 
promised to back up Abu Said with no 
expectation of gains (Sotodeh 1974, 145-6). 

      The authority and dominance of Aboulkhir 
Khan was greatly shaken and enfeebled when in 
861 Kalmmook tribes managed to do him a 
decisive strike. Led by Timoor Tashi, they 
attacked him breaking through his fortifications 
in Kook Kashaneh zone, upon which Aboulkhir 
escaped to the Sigman fortress where he was 
finally forced into peace with the invaders. 
Before that, of course, Kalmook tribes had 
raided and destroyed Turkestan, Shahrokhi and 
suburbs of Tashkent and their related peasants. 
Despite all these, Aboulkhir khan remained an 
active agent in the military transactions of the 
regions. And the competitions among Timoori 
princes gave him a chance of asserting his 
power and influence. in 864, for instance, he 
again took part in such clashes when, supporting 
Abu Said Mirza who had come out against 
Mohammad Jooki, he sent a group of his 
warriors commanded by Bargh Sultan and 
Beishak Oghlan who raided Mavaranahre 
forcing Mohammad Jooki to surrender. Thus, 
the ever present clashes and rivalries among the 
Timoorian would not let them ignore Abuolkhir 
Khan. When going out to conquer Khurasan, 
Sultan Hossein Mirza also went to ask for his 
help against Abu Said, but was killed after one 
week and failed to receive the help of the Khan 
(Kohestani 1994, 350-1). 

     About the year 870 AH two lesser Khans, 
descendants of Aurde, the eldest son of Jooji, 
named Gharaie and Janibeik with a number of 
their related troops abandoned Aboulkhir and 
went to Mongolia. Later on also some more 
nomadic tribes all subordinated to him joined 
them. These nomads have become famous as 
adventurous Cossacks during the history. In 872 
AH the Timoori Sultan, Hussein Baygheri, 
meaning to invade Khurasan, came to Aboulkhir 
to ask for his backup. Aboulkhir welcomed him 

kindly and tried to prepare him a large military 
force but could not do that (Reneh 1973, 745). 

     Over his 40 years of reign over the vast 
region of Ghabchagh, Aboulkhir Khan played a 
decisive role in the history of Middle Asia. 
About his death historians have provided 
various accounts among which a more famous 
one is right before his death he went out leading 
a large army of forces to fight against Mongols 
and was finally deceased in a site called Agh 
Gheshlagh, somewhere near the present Almati 
(Mirkhond 1998, 131-3). 

 Another account tells of his being slain in a 
clash against rebellious Cossacks, and his being 
buried outside of the city of Saghnagh 
(Mirkhond 1998, 131). Also, the author of the 
Aboulkhir History has dated his death to have 
been at the age of 57 with no reference to the 
cause (Mirkhond 1998, 32). 

 In fine, he was a king of grand honor and piety 
who reigned over an area extending from 
Ghabchagh to Turkestan and Saghnagh. As a 
great king, he was widely famous to whom 
many came in supplication and need. Among 
them had been such great leaders as Amir 
Timoor Gorkani, Sultan Abu Said Mirza, his 
brother Manoochehr Mirza, Mohammad Jooki 
Mirza and Sultan Husein Mirza all have both 
served him and had their wishes granted by his 
generosity. He bore eleven pious sons as; Shah 
Bodagh, Khajeh Mohammad Sultan, Ahmad 
Sultan, Mohammad Sultan, Sheikh Hiedar 
Khan, Sanjar Khan, Ibrahim Sultan, Kochkonji 
Khan, Soinch Khan, Agbron Sultan, and Seid 
Baba Sultan (Islamic Encyclopedia 1991, 438-
41). Shah Bodagh, his eldest son, died before his 
father and left two sons, Mohammad Khan 
Shaibani and Mahmud Sultan. 

     He reigned for about forty years over the 
Ghabchagh region, one of the best and richest of 
lands, and took charge of Turkestan lands with 
all their suburbs, inhabitants, lords and peasants 
treating them with justice and compassion. 
 After his death, his fifth son, Sheikh Hiedar, 
accompanied by government heads, retainers 
and consultants, succeeded to the throne. And 
now all great leaders who had been at the 
service of Aboulkhir Khan became the retainers 
of Sheikh Hiedar. But as then administrative 
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policies and rules were not as what had been 
before, there soon appeared indifference and 
feelings of frustration among them whose 
foolish measures gradually brought corruption 
and defect to the nation. Therefore, they were 
gradually losing their faith and fidelity to Sheikh 
Heidar, many of the rulers of the tribes in the 
region saw the chance ripe for standing against 
him. Among such rebellious chieftains were 
Sidak Inagh Khan, the son of  Haji Mohammad 
Khan; Janibeik Khan, the son of Bodagh Khan, 
and Noorikeh Sultan, the son of Gherai Arab 
who frequently sat out against Sheikh Heidar. 
Each time any of them ventured upon that, there 
happened a decisive clash between them with 
many killed from both parties. An each time 
there was such clash, Gharachin Bahador, one of 
the bravest and strongest of warriors, who was 
assigned to guard Mohammad Shiabani and his 
brother Mahmud Sultan, sent an army of his to 
help the Khan as he believed in his excelency. 
After some time, however, as Sheikh Heidar 
was ignorant, Ahmad Khan accompanied by 
Inagh Khan attacked him. As Sheikh Heidar and 
his troops were unaware of it, they could prepare 
only a small band of warriors to defend their 
rights and so soon lost the war, and Sheikh 
himself was killed with many a wound from 
swords leaving the throne to Mohammad 
Shaibani. He once again could take many of 
Uzbek tribes under his rule. He opened up 
Fararood region and sat up a powerful center of 
Shainbanis there. This also lasted for long time 
leaving great influences on the political history 
of Middle Asia and Khorasan for many years 
(Arab Teghan 2006, 9-16). 

 

Conclusion 

As an Uzbek ruler, Aboulkhir Khan was the 
founder of Shaibani dynasty in Ghabchagh 
plain. Obviously some major factors are 
responsible for the stability and strength of his 
rule. One was the support that he received from 
Russian court. He also enjoyed the great support 
of great Uzbek tribes with whose help he could 
establish a strong central government in Tora in 
western Siberia. During his reign, he paid 
special attaention to the Ghabchagh area and 
could take a large part of it under his rule. That 
was especially because of the weakness of the 

Timoorian in Mavarnahre against the Uzbeks. 
He also could raid Khwarizm and its related 
regions adding parts of Sear Sea to his 
territories. He took the control of Samarkand 
when Alagh Beik was its governor. From then 
on the Timoorian always were after his 
supportive regards when faced with foreign 
challenges. His other important measure to note 
was his active participation in the clashes among 
the Timoorian, when, for example, he helped 
Mohammad Jooki against Abu Said Mirza. 
What we can finally conclude is that in his 40-
year prosperous reign, Aboulkhir Khan provided 
for the unity of a large number of Uzbek tribes 
making a golden epoch in the history of Middle 
Asia. He finally died in a war against Mongols 
in a region called Agh Gheshlagh somewhere 
near present Albania. 
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Abstract: An increased serum ferritin level is presented as a risk factor for coronary artery disease. The role of 
diabetes mellitus on serum ferritin levels in myocardial infarction has recently been investigated. the present study has 
been carried out to investigate Comparison of the level of ferritin and iron in type 2 diabetic and nondiabetic patients 
with acute myocardial infarction(AMI).This case-control study has been conducted on 200 type 2 diabetic and non-
diabetic patients with AMI. Blood samples were prepared and analyzed for the comparison of serum ferritin and iron, 
TIBC, CBC and blood lipids between the two groups. Female gender (OR=6.68) and smoking (OR=4.03) has been 
found to be significantly related to diabetes (OR=4.03). The mean ferritin level was 171.20 (SD=114.35) ng/dl in the 
case and 168.80 (SD=124.36) ng/dl in the control group (p=0.8), and the mean iron level was 87.71 (SD=35.58) mg/dl 
in the case and 62.70 (SD=22.27) mg/dl in the control group (p<0.0001, OR=1.86). Blood iron and ferritin levels were 
lower than the standard levels in both genders of patients with myocardial infarction (p<0.0001).  Regarding the 
results of the present study, high blood ferritin level does not bring about type 2 diabetes, and the hypothesis of ferritin 
level association with type 2 diabetes and its elevated level in patients with AMI has not been confirmed; high levels 
of iron, on the other hand, may underlie development of type 2 diabetes; therefore, further investigation seems to be 
necessary in this regard. 
 [Hamid Sharif Nia, Ali Akbar Haghdoost, Yiong Huak Chan, Mohammad Taghi Salehi Omran, Abolfazl 
Hashemi, Babak Alaei, Mohammad Ali Soleimani, Abolghasem Siyadat Panah and Fariba Tabari. Serum ferritin 
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Introduction  
Diabetes mellitus is a chronic disorder with high coronary 
artery disease morbidity and mortality.1, 2 Approximately 
150 million worldwide are suffering from this disorder 
and the number is expected to increase to 300 million by 
2025.3 Patients with both diabetes mellitus and 
cardiovascular disease have an especially poor prognosis.4 

former assessments have uniformly pointed remark to the 
increased early and late mortality after acute myocardial 
infarction in type 2 diabetic patients.5 In spite of the fact 
that type 2 diabetes is more common than type 1 diabetes, 
less is known about its pathogenesis.6 Increasing of level 
of glucose is relative with insulin deficiency, associated 
with enhanced lipolysis and elevated circulating free fatty 
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acids, which may damage cardiac cells.7 Some studies 
have revealed that increase in blood ferritin level, as an 
important and independent biofactor, may lead to 
increased prevalence of diabetes.8, 9, 10 Moreover, other 
studies have shown significant relationship between 
elevated blood iron levels and the incidence of coronary 
artery disease and myocardial infarction.11 Ferritin is a 
protein-iron-phosphorus compound which is considered 
as an indicator of body iron stores. Iron is responsible for 
oxygen delivery to tissues and plays a main role in 
cellular oxidation. High level of serum iron contributes to 
increase in blood ferritin levels.12 

Ferritin is the major iron storage protein which exists in 
cells of the liver, spleen and bone marrow and, to lesser 
extent, in heart, pancreas and kidney.13 Although iron is 
essential for metabolic processes, a hypothesis has been 
raised on the relation between blood iron level and vessel 
dysfunction in type 2 diabetes.14 As a powerful 
peroxidant, iron can attack cell membrane lipids and 
proteins and nuclear nucleic acids. It is hypothesized that 
iron leads to insulin resistance and consequently 
development of type 2 diabetes through reducing the 
insulin secretion, 15 and may also eventuate in coronary 
artery disease (CAD) by enhancing the cholesterol 
levels.16  
Positive correlation has been reported by many studies 
between plasma ferritin level and type 2 diabetes; yet, no 
serious research has approved the hypothesis on increased 
concentration of stored iron and development of type 2 
diabetes.17 Although higher plasma ferritin level in 
diabetic patients compared to non-diabetic subjects has 
been elucidated in a cohort study by Jehn et al. (2007), no 
significant relationship has been found between ferritin 
level and diabetes as a predictable factor in causing type 2 
diabetes after adjusting variables such as age, ethnicity, 
gender, menopausal status, smoking and BMI.18 
Similarly, findings of a study by Sharifi et al. (2004), on 
97 patients with type 2 diabetes, no significant correlation 
has been observed between the serum ferritin and 
glycosylated hemoglobin and fasting blood glucose 
among the study samples.11  
Albeit various studies have confirmed the relationship 
between high serum ferritin level and AMI,13, 19, 20 the 
correlation between serum ferritin levels and the extent of 
CAD is still not well understood as stated by Samimi et 
al. (2008).21  
With increasing prevalence of type 2 diabetes and its 
impact on cardiovascular disease, the link between ferritin 
and diabetes may be different between patients with 
myocardial infarction and healthy subjects, and, in other 
words, an interaction may exist between MI and level of 
ferritin on development of diabetes. As a result, this study 
has been merely confined to patients with myocardial 
infarction since such a relationship has been more 
addressed in healthy individuals; in this line, the present 
study has been undertaken to Comparison of the level of 

ferritin in type 2 diabetic and nondiabetic patients with 
acute myocardial infarction 
 
 
Material and Methods  
This case-control study was conducted in the Amol, 
which is in the north of Iran has the population of one 
million, from February 2011 to November 2011. The 
study is powered at 80% with a 2-sided 5% to achieve a 
statistically significance on a moderate standardized effect 
size of 0.4 (mean difference/ sd difference) between the 
Diabetics & controls with acute myocardial infarction on 
relevant blood samples. 1oo subjects per group were 
required randomly.  
The case group had a history of at least five years of type 
2 diabetes and consumption of oral hypoglycemic agents. 
The control group had no history of diabetes, with fasting 
blood sugar less than 126 mg/dl.  
The study samples were hospitalized in cardiac care unit 
(CCU) of Imam Reza hospital and received routine 
treatments on AMI; 12cc of patients' blood sample (2cc of 
citrated blood and 10cc for plasma separation) were 
prepared at 8 a.m. after 14 hours of fasting, and blood-
containing tubes were immediately placed in the ice 
container and transported to the laboratory with 10 
minutes time interval; the serum was then centrifuged to 
measure the CBC1, triglycerides, cholesterol, LDL2, 
HDL3, ferritin, iron and TIBC4. 
All samples were tested in one laboratory by the same 
person using one kit and a specific system from the 
beginning to the end of the study. ELISA kits from 
Pishtaz Teb Zaman Manufacturing Research Company, 
the Biochemistry kits, and Darman Kav standard kits 
were applied for the measurement of ferritin and iron 
level, as well as TIBC measurement using the manual 
method respectively.  
Patients with cardiomyopathy, hemolytic and 
megaloblastic anemia, alcoholism along with hepatic 
impairment, diagnosed hemochromatosis, Hodgkin's 
lymphoma, long and severe gastrointestinal bleeding, 
premenopausal women, bleeding disorders, and those in 
use of oral iron tablets during hospitalization were 
excluded from the study. 12 

Data were analyzed by descriptive statistics, chi-square, 
one-sample t-test, independent t-test, MANOVA, and 
logistic regression. In the crude odds ratio, all the 
independent variables were entered into the logistic 
regression (enter) model one by one, and in the adjusted 
odds ratio, all variables were simultaneously entered the 
backward stepwise regression model.  

                                                   
1- Complete blood count 
2- Low density lipoprotein 
3 - High density lipoprotein 
4 - Total iron-binding capacity 
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A one-way between-groups multivariate analysis of 
variance was performed to investigate sex differences in 
diabetes type 2. Three dependent variables were used: 
ferritin, iron, and LDL. The independent variables were 
sex and diabetes. Preliminary assumption testing was 
conducted to check for normality, linearity, univariate and 
multivariate outliers, homogeneity of variance-covariance 
matrices, and multicollinearity, with no serious violations 
noted. P<0.05 was considered as a statistically significant 
level.  
For ethical considerations, subjects were given the written 
informed consent, and no specific therapeutic or 
diagnostic procedure or additional cost was imposed to 
them; all the information obtained was kept confidentially 
and was not provided to any factual or legal reference. 
The study was approved by the ethics committee of Babol 
University of Medical Science.  

 
Results  
Regarding the results of the present study, 51.5% (N= 
103) of patients were male. The mean age of male and 
female participants was 62.34 (SD=10.93) and 59.17 
(SD=11.45) years respectively (p=0.04). The mean age of 
the study samples was 60.28 (SD=11.21) years in the case 
and 61.34 (SD=11.36) years in the control group 
respectively (p= 0.5). The case group consisted of 41 
male and 59 female and the control group, 58 male and 42 
female. The mean iron and ferritin level was respectively 
79.78 (SD=32.24) mg/dl and 167.11 (SD=114.16) ng/dl in 
patients with a history of smoking, and 72.45 (SD=31.91) 
mg/dl and 171.74 (SD=114.16) ng/dl in those with no 
history of smoking (p=NS).  
As shown in Table 1, there was a significant difference 
between gender (p=0.002), history of smoking (p <0.001), 
LDL (p=0.004), triglycerides (p=0.04), HCT5 (p=0.05), 
MCH6 (p=0.02), MCHC7 (p=0.01) and type 2 diabetes. 
Although ferritin level was 171.20 (SD=114.35) ng/dl in 
the case and 168.80 (SD=124.46) ng/dl in the control 
group, the difference was not statistically significant 
(p=0.8).  
According to Table 1, the mean serum iron level was 25 
mg/dl higher in the case than the control group (p 
<0.001). 
As presented in Table 2, iron and ferritin levels of patients 
with MI were lower than the standard level in both 
genders (p<0.001).    
Table 3 exhibits the correlation between independent 
variables and development of diabetes in logistic 
regression model. As the multivariate-adjusted model 
shows, the risk of diabetes development is 2.80 times 
higher in women than men and 4.03 times more in 

                                                   
5- Haematocrit 
6 - Mean corpuscular haemoglobin 
7- Mean corpuscular haemoglobin concentration  

smokers than non-smokers. Based on percentile, the 
population was divided into four quarters, and regarding 
the results of adjusted logistic regression model, the risk 
of developing type 2 diabetes would be approximately 
1.86 times higher per each quarter increase in the iron 
level (p<0.001).  
According to MANOVA test results, There was a 
statistically significant difference between interaction 
effects of gender and diabetes on the combined dependent 
variables: F (3, 194) =3.18, p=.04; Wilks’Lambda=.95; 
partial eta squared=.04. When the results for the 
dependent variables were considered separately, the only 
difference to reach statistical significance using a 
Bonferroni adjusted alpha level of .037, was iron: F(1, 
6027)=7.16, p=.008, partial eta squared=.03.  
An inspection of the mean scores indicated that females 
with diabetes type 2 reported higher levels of iron 
(M=95.76, SD=39.34) than males (M=76.12, SD=25.61). 
 
Discussion  
Although the level of ferritin was not statistically different 
between the two groups, the serum iron level was higher 
in the case than the control, and the difference did not 
change even after exerting the effect of other variables.  
Intracellular ferritin is made by smooth endoplasmic 
reticulum, while the rough endoplasmic reticulum plays 
the role in the production and secretion of plasma ferritin. 
Seventy percent of plasma ferritin produced binds to 
glycogen prior to secretion. Albeit the plasma ferritin has 
smaller amount of iron compared to intracellular ferritin, 
there is a correlation between intracellular iron storage 
and iron secretion.21 

According to the present research, in spite of the fact that 
diabetic patients develop myocardial infarction at an 
earlier age, the difference was not statistically established, 
which is in accordance with Funk22 and Devon studies.23  
Regarding the results of multivariate logistic regression, 
female gender increases the risk of developing type 2 
diabetes to approximately 5.5 times. Other risk factors 
except diabetes lead to remarkable increment in MI 
development in males. However, women are less sensitive 
to the mentioned risk factors, and only the diabetes makes 
them severely susceptible to myocardial infarction; as a 
result, the odds ratio has been considerably increased 
among this group.  
Although the actual mechanism of the effect of female 
estrogen hormone on diabetes is not well known 
according to Zhang et al. (2002), the biological 
mechanisms of exogenous estrogen application have been 
discussed on the process of developing diabetes as 
antagonistic role of estrogen on insulin, elevated level of 
growth hormone and glucocorticoids, and changes in 
glucose absorption from the intestine.24 Scholl (2005) 
indicates that high ferritin levels (170ng/ml) in women 
augment the risk of developing type 2diabetes to three 
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times within 10 years, without any relation to other risk 
factors such as BMI, age, and race.25   
Despite higher ferritin levels in the case than the control 
group, the difference was not statistically significant, 
which is consistent with some investigations6, 18 and 
inconsistent with others12, 24. In a study by School et al. on 
1023 pregnant woman, it was found that the chance of 
developing gestational diabetes is two-fold higher in those 
with highest percentile of serum ferritin in the first 
trimester of pregnancy, and the rate will be almost three-
fold in the third trimester.25 Our research contradictory 
result may be due to ethnic differences, accuracy of 
ferritin measurement, and/or gender effect.  
Findings of the present study suggest that per each quarter 
increase in serum iron, the risk of developing diabetes 
increases to more than 90%, which is in agreement with 
some researches.12, 26  Diabetes along with high iron level 
might have made the person susceptible to myocardial 
infarction.   
In a study by Mert et al. (2005) for the comparison of 130 
non-diabetic and type 2 diabetic patients with acute 
myocardial infarction, it has been concluded that although 
the mean iron level was higher in non-diabetic than 
diabetic patients, the difference was not statistically 
significant.26 Such a discrepancy seems to be owing to 
allocation of more than 40% of postmenopausal women to 
type 2 diabetic group, while, men comprised 70% of 
diabetic samples in Mert study. The mean difference of 
patients' blood iron levels in one hand, and the same mean 
age of males and females participated in the present study 
and Mert investigation on the other can be indicative for 
the involvement of other factors such as differences in the 
extent of necrosis in myocardial muscle.  
The exact mechanism of the effect of increased blood iron 
level on diabetes development is still unknown; 
nonetheless, three key mechanisms are believed to be 
involved: 1. Insulin deficiency, 2. Insulin resistance, and 
3. Hepatic dysfunction.15  
Through formation of oxygen free radicals and lipid 
peroxidation, iron catalyzes the cellular reactions leading 
to coronary artery stenosis and myocardial susceptibility 
to ischemia and eventually AMI.26  
The results of this research revealed enhanced possibility 
of diabetes development with increasing LDL level. 
Khososi et al. (2005) have regarded plasma oxidized LDL 
as one of the deleterious vascular complications which 
takes place even in the presence of small amounts of 
iron.27 

Cross-sectional design was one of the main limitations of 
our research project which did not allow researchers to 
investigate type 2 diabetes-associated causes and risk 
factors among the study participants. Small sample size 
can be regarded as the other constraints of the study. 
Therefore, it is recommended that subsequent studies be 
conducted with larger sample size and evaluation of more 
biomarkers.  

 
Conclusion 
Although some studies have put forward the effect of high 
ferritin levels on the pathogenesis of type 2 diabetes and 
AMI, our findings have not supported the hypothesis of 
ferritin impact on type 2 diabetes development in patients 
with AMI, and only the role of iron, as a powerful 
antioxidant, underlies development of type 2 diabetes, on 
which further comprehensive studies seem to be needed.  
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Table1. Comparison of the mean, standard deviation and proportion of demographic variables between participants with and 
without type 2 diabetes  

Study variables Case Control P value 

Age 60.28 (SD=11.21) 61.34 (SD=11.36) 0.5 

Gender Male 41 58  

0.002 Female 59 42 

Smoking Yes 51 24  

<0.001 No 49 76 

Cholesterol (mg/dl) 188.65 (SD=36.78) 196.87 (SD=49.25) 0.1 

Triglyceride (mg/dl) 119.22 (SD=38.40) 163.64 (SD=38.40) 0.04 

LDL (ng/dl) 133.44 (SD=36.58) 118.91(SD=33.84) 0.004 

HDL (ng/dl) 43.44 (SD=7.83) 43.03 (SD=10.50) 0.7 

Hb 13.76 (SD=1.78) 13.56 (SD=2.72) 0.5 

HCT 41.70 (SD=4.67) 39.85 (SD=4.56) 0.005 

MCV 89.26 (SD=6.37) 88.43 (SD=7.19) 0.3 

MCH 29.90 (SD=2.82) 28.91 (SD=3.19) 0.02 

MCHC 33.05 (SD=1.31) 32.37 (SD=2.32) 0.001 

Ferritin (ng/dl) 171.20 (SD=114.35) 168.80 (SD=124.46) 0.8 

Iron (mg/dl) 87.71 (SD=35.58) 62.70 (SD=22.27) <0.001 

TIBC 34.99 (SD=42.25) 352.38 (SD=56.57) 0.3 

Table 2: Comparison of the mean and standard deviation of serum ferritin and iron levels with maximum standard level in 200 
patients with AMI  

                     Results  

Variable  

 

Mean (SD) 

 

95% CI 

 

P 

Ferritin  Female 1  169.33 (108.70) 71-115 <0.001 

Male 2  170.63 (128.88) 127-177 <0.001 

Iron Female 3  84.35 (36.09) 58-72 <0.001 

Male 4 66.59 (25.23) 88-98 <0.001 

Abnormal: 1. (>263ng/dl), 2. (>323ng/dl), 3. (>263ng/dl), 3. (>150mg/dl), 4. (>160mg/dl) 

Table 3: Predictors diabetes in patients with AMI 
                Logistic Regression  

Variable  

unadjusted 
 

adjusted 
 

OR 95%CI P OR 95%CI P 

Gender Male/Female£  2.67 1.39 - 5.13 0.003 2.80 1.35-5.28 0.006 

History of smoking    Yes£/No 3.29 1.80-6.02 <0.001 4.03 1.94-8.36 <0.001 
HCT  1.09 1.02-1.16 0.006    

Serum iron¥  2.07 1.56-2.75 <0.001 1.86 1.35-2.56 <0.001 

LDL 1.01 1.005-1.03 0.005    

MCH  1.12 1.01-1.23 0.02    

MCHC 1.23 1.03-1.46 0.01    
£ Reference  

¥ Blood iron level was divided into four quarters based on percentile and odd ratio was calculated. All variables with p<0.1 in 
crude analysis were entered in the adjusted model in step 1; then using backward stepwise method, only significant variables 
were selected in the final adjusted model. 
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Abstract: The use of biological products for feed grains is one of the solutions in achieving the goals of organic 
production is considered. In order to study the response of maize genotypes to use two types of liquid humic 
fertilizer based Peat and leonardite, were conducted a experiment split plot on the basis of completely randomized 
block design in three replicated in Agricultural Research Station of Islamic Azad University, Ardabil branch in 
2010.In this experiment main-plots contain of three conditions (peat based humic fertilizer; leonardite based humic 
fertilizer; without the application of humic fertilizer) and the sub-plots were contain of six maize genotypes. Results 
showed that between experimental conditions view  of  percent dry matter of total plant and dry weight of grains per 
ear there are significant  differences in 1 percent probability level. Results from mean comparison of data for 
experimental conditions (experimental solution) being studied application of application of leonardite based liquid 
humic fertilizer produced the dry weight of grains per ear (50.13 gr on average) among the conditions being studied, 
whereas under the condition of without humic fertilizer obtained the lowest value(28.59 gr). 
 [Maryam Jafari, Ali Mohammadpour Khanghah, Yousef Alaei, Seyed Sajjad Moosavi and Elena Khabiri. 
Comparison effect organic humic fertilizers the dry matter maize genotypes in Ardabil region. Life Sci J 
2012;9(4):2746-2749]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 404 
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INTRODUCTION: 
Maize (Zea mays L.) is among highly 

consumed grains and obtains after wheat and rice; it 
is the main nutritional source in the world. The plant 
is C4  plant in terms of photosynthesis and has a 
better growth in tropical and subtropical (Emam, 
2008) and native regions of South and Central 
America. (Khodabandeh, 1998). Maize position in 
providing seeds, forage and livestock feed and 
industrial use has increased its importance in Iran. 
Developing planting maize in Iran in accordance to 
self-sufficiency program is of significance. Hence, by 
implementing programs to increase maize seed 
production during recent years, this crop has quickly 
grown in cultivation, production and performance 
(Cakir, 2004). 

The use of biological products for feed 
grains is one of the solutions in achieving the goals of 
organic production is considered. Humic substances 
(HS) are the result of organic decomposition and they 
are the natural organic compounds which comprise 50 
to 90 % of the organic matter of peat, lignites, 
sapropels, as well as of the non- living organic matter 
of soil and water ecosystems. These substances are 

the source of the humates used in agriculture. 
According to the classical definition, HS are “a 
general category of naturally occurring heterogeneous 
organic substances that can generally be characterized 
as being yellow to black color, of high molecular 
weight and are refractory” (Kulikova et al., 2005). 

Gadimov et al (2009) claimed that humic 
substances are natural technological products with a 
miraculous biological effect on crops and concluded 
that a scientific and practical program is required to 
make use of this technology in the world, particularly 
in developing countries. 

 
Materials and Method: 

In order to study the response of maize 
genotypes against the application of peat and 
leonardite based liquid humic fertilizer an experiment 
was conducted at experimental field of Islamic Azad 
University, Ardabil Branch (5 km west of Ardabil 
City) in 2010. The Region has a semiarid and cold 
climate, where the temperature during winter season 
usually drops below zero. This region is located 
1350m above the sea level with longitude and latitude 
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being 48.2˚ eastern and 38.15˚ northern, respectively. 
Average annual minimum and maximum 
temperatures are -1.98 and 15.18˚C respectively; 
whereas maximum absolute temperature is 21.8 ˚C; 
and mean annual precipitation has been reported to be 
310.9 mm. The soil of the field was alluvial clay with 
a pH ranging from 7.8-8.2.  

Vegetative material included 6 maize 
genotypes prepared from Agriculture and Natural 
Resources Research Center of Ardabil Province. The 
Experiment was conducted as Split Plot in the form of 
randomized complete block design with three 
replications. The main factor included three 
conditions (peat based humic fertilizer; leonardite 
based humic fertilizer; without the application of 
humic fertilizer) and the sub factor included 6 maize 
genotypes (ZP677, Golden west, OS499, ZP434, 
Ns540 and Single Cross 704). Each experimental plot 
included 3, 320cm long rows recurring 80cm from 
each other containing plants recurring at 20cm 
distance. Pretreatment of seeds were done on the 
basis of 220mL per 10 L of water to be applied for 1 
ton of seeds. 
Weed-fighting was done both mechanically and 
manually during all growth stages. Liquid humic 
fertilizer was prepared and applied based on 400mL 
per 50 L of water for 1 hectare of maize plantation. 
The prepared solution was sprayed upon the aerial 
part of the plants during 4-5th leaf stage, appearance 
of reproductive organs, flowering and grain filling 
stages. All the samples were taken randomly from 
competitive plants at middle rows. Studied traits 
included percent dry matter of total plant, dry weight 
of grains per ear, dry matter leaves and dry matter 
shoot. 
Analysis of variance of data and mean comparison of 
them was done using SAS program. Mean 
comparison was done using Duncan's Multiple Range 
Test, at 5% probability level.  
 
 
Results and Discussion 

Considering the ANOVA results (Table 1) in 
studied traits, it was observed that there is a 
significant difference between percent dry matter of 
total plant and dry weight of grains per ear at 
probability level of 1% in experimental conditions. 
Also, there was a significant difference between 
studied genotypes based on dry matter leaves and dry 
matter shoot at probability level of 1% and between 
percent dry matter of total plant at probability level of 
5%. This indicates the genetic diversity between 
genotypes to choose the desired traits. Furthermore, 
there was no difference observed between the 

interaction of genotype and experimental conditions 
for any trait being studied. 

Shahryari et al. (2011) studied the response 
of various maize genotypes against chlorophyll 
content of the leaves at the presence of the two types 
of humic fertilizers. In their experiment, solutions 
(two types of peat and leonardite based liquid humic 
fertilizers and control) and interaction of "genotypes 
× solutions" produced significant difference at 1% 
probability level in terms of chlorophyll content of 
the leaves. 

Results to data mean comparison (Table 2) 
on studied genotypes indicated that ZP 677 genotype 
with a mean of 268.4gr had the highest dry matter 
shoot while ZP 434 genotype with a mean of 148.8gr 
had the lowest dry matter shoot. ZP 677 and Single 
Cross 704  genotypes formed one group and showed 
no differences in the studied traits. ZP 677 genotype 
with a mean of 43gr had the highest dry matter leaves 
and ZP 434 genotype with a mean of 33.06gr had the 
lowest dry matter leaves. ZP 677, Single Cross 704 
and NS 540 genotypes formed a group and showed no 
differences in the studied traits. Based on percent dry 
matter of total plant among the studied genotypes, ZP 
434 with a mean of 22.18 percent was the best 
genotype and ZP 677 genotype with a mean of 19.02 
percent was the lowest studied genotype. OS 499 ad 
Single Cross 704 genotypes formed a groups and 
showed no differences in the studied traits. 

Results to data mean comparison (Table 3) 
in experimental conditions suggested that applying 
humic fertilizer based on leonardite with a mean of 
22.43 percent had the highest percent dry matter of 
total plant and with peat based humic fertilizer 
formed a group and showed no differences in the 
studied traits. While without the application of humic 
fertilizer with a mean of 18.35 percent had the lowest 
percent dry matter of total plant. Applying humic 
fertilizer based on leonardite with a mean of 37.73gr 
had the lowest dry matter leaves among the 
conditions being studied, whereas under the condition 
of without the application of humic fertilizer with a 
mean of 40.93gr highest value was obtained. Based 
dry weight of grains per ear among the studied 
conditions, applying humic fertilizer based on 
leonardite with a mean of 50.13gr was the best 
conditions and without the application of humic 
fertilizer with a mean of 28.59gr was the lowest 
studied conditions.  

Shahryari et al (2009) found that Potassium 
Humate increased wheat yield from 2.49 to 3.61 
ton/ha under normal irrigation condition. They 
concluded that Potassium Humate is a miraculous 
natural material for increasing both quantity and 
quality of wheat and can be used to produce organic 
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wheat. Thus, application of biological products such 
as humic fertilizers to provide nutrition for crops can 
be one of the useful methods to achieve some of the 
objects of organic crop production. 

Mohammadpourkhaneghah et al(2012) 
reported that the application of leonardite based 
humic fertilizer increased biological yield by 46.89% 
compared to control, whereas peat based humic 
fertilizer increased biological yield by 34.47% 
compared to control. 

 

 
Conclusion  

The results showed that the use of liquid 
humic fertilizers as organic fertilizers, can have a 
positive impact on maize dry matter. Humic acid can 
reduce the use of chemical fertilizers has been 
reduced environmental pollution, and also due to 
lower consumption of these fertilizers has resulted in 
lower costs. 

 
 

 
Table 1. Analysis of variance of evaluated traits under various experimental conditions for 3 maize genotypes 

Source of Variations df 
Mean Square 
Dry matter 
leaves 

Percent dry matter 
of total plant 

Dry matter 
shoot 

Dry weight of 
grains per ear  

Replication 2 111.02 3.51 6029.88 421.26 
Experimental conditions (E.C.) 2 55.13 ns 75.45** 1522.72 ns 2088.57** 
Error 1 4 10.59 3.89 773.97 25.79 
Genotype (G) 5 147.76** 15.31* 17154.60** 46.91 ns 
G × E. C. 10 7.06 ns 5.12 ns 667.18 ns 33.02 ns 
Error 2 30 21.46 5.59 2104.94 48.41 
CV (%)  11.90 11.52 21.68 17.70 
* and **: Significant at p < 0.05 and  < 0.01, respectively 

 
 
 

Table 2. Mean comparison of traits being studied for maize genotypes 
Characters 

Genotypes Dry matter shoot 
(gr per plant) 

Percent dry matter 
of total plant 

Dry matter leaves 
(gr per plant) 

189.2 bc 19.82 abc 35.01 bc OS 499 
268.4 a 19.02 c 43.00 a ZP 677 
190.9 bc 21.99 ab 39.44 ab Golden West 
148.8 c 22.18 a 33.06 c ZP 434 
246.3 a 20.56 abc 40.44 a Single Cross 704 
226.1 ab 19.60 42.55 a NS 540 

Differences between averages of each column which have common characters are 
not significant at probability level of 5%. 
 

 
 
Table 3 – mean comparison of traits being studied for various experimental conditions 

Characters 
Experimental conditions Dry weight of grains 

per ear (gr) 
Percent dry matter 
of total plant 

Dry matter leaves 
(gr per plant) 

28.59 c 18.35 b 40.93 a without the application of humic fertilizer 
39.15 b 20.81 a 38.10 ab peat based humic fertilizer 
50.13 a 22.43 a 37.73 b leonardite based humic fertilizer 

Differences between averages of each column which have common characters are not significant at probability 
level of 5%. 
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Abstract: Globalisation is a process in which interlink between countries in the world has become more intense and 
the flow of inputs between one country to another is much easier. In the context of the labour market, the inflow of 
labor input from foreign countries is more relevant, because it has implications on the local labour, especially the 
females in terms of job opportunities. This paper attempts to investigate this issue using data from 261 single female 
headed households in Peninsular Malaysia. The household production model will be the basis for the analysis. In 
this model, the basic determinants for female labour supply are own wage and non-labour income. However, other 
variables like family size, children’s age, household’s characteristics and the globalisation indicators will also be 
incorporated as independent variables. The results show that monthly wage, non-labour income and number of 
children are significant and positively affect female labour supply, while foreign workers is significantly negative. 
(Rahmah Ismail, Poo Bee Tin. Globalisation and Labour Supply of Single Female Heads of Households in 
Malaysia . Life Sci J 2012;9(4):2750-2759] (ISSN:1097-8135). http://www.lifesciencesite.com. 405 
 
Keywords: globalisation, female labour supply, heads of households, own wage, non-labour income, number of 
children 
 
1. Introduction  

Globalisation is a phenomenon that cannot be 
avoided. The world economy is moving towards global 
integration. The globalisation issue has already been 
long debated by researchers. Hoogvelt (1997) 
characterised globalisation as the increasing 
interdependency of world habitants in a system. This 
occurs through trade, ties and co-operation between 
countries, the existence of international organisations 
and the global awareness manifested through the 
exposure of the global community to unify 
communication through the compression of time and 
space. From the economic perspective, Globalisation 
can be viewed as the expansion of companies through 
national boundaries. Globalisation of trade linked with 
liberalisation in the trade policy has changed the way 
people work, think and consume, and reduces barriers 
to free trade. The negative impact of globalisation 
towards developing countries is the widespread effect 
of poverty, unemployment and the human resource 
development crisis.  

A more comprehensive and detailed picture is 
given by Duncan (2000), who defined globalisation as 
the process of economic integration between countries, 
integration of traded goods and services and 
investment (both the fixed investment and investment 
portfolio). It can be summarised that globalisation is 
the distribution of global goods, services and capital 
including information and ideas. In this respect, 
globalisation opens the economy, and physically 
moves goods, services, capital, labour and technology. 
Economic globalisation is characterised by production, 
exchanges, distribution, and the consumption of goods 
and services. Through the globalisation process, the 

capital moves with ease between countries, as 
companies that manage production on a global scale 
can source for cheaper cost and higher profit margins 
across borders. This results in the expansion of global 
economic relations through international trade, 
investment, production, financial exchange, labour 
migration, organisational practices and international 
collaboration.  
 As globalisation allows the free flow of input, 
including labour, it may affect job opportunities for the 
locals, as they would face stiffer competition in 
securing jobs and may end up being unemployed, 
especially females who are less preferred by 
employers. This phenomenon may not be so critical for 
women if they have husbands to support their daily 
needs. However, for single females, being unemployed 
is a major problem, especially when they have children 
to support. In this respect, globalisation may become a 
threat to them in acquiring jobs or even obtaining good 
pay from the existing jobs. Therefore, examining the 
structure of single female labour supply is crucial in 
understanding household behaviour in the era of 
globalisation.    
 The objective of this article is to examine the 
labour supply of single female heads of households by 
taking into account the globalisation effect. The 
analysis will be based on the female headed 
households collected from the field survey in 2011. 
The study covers 3,885 households in Peninsular 
Malaysia, who were chosen using stratified random 
sampling. However, only 261 are single female headed 
households, which is the subject of analysis in this 
paper. The data include information on heads of 
household, their spouses, families, education 
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background and employment background. Since the 
main purpose of the study is to look at the impact of 
globalisation on the labour market structure, the data 
also cover questions on globalisation from the points 
of view of the respondents.  This paper is organised 
into six sections. The preceding section contains the 
discussion on the trend of female labour supply in 
Malaysia, followed by the literature review. The next 
section discusses the theoretical framework and model 
specification, followed by the results and conclusion. 
 
2. Trend of Female Labour Supply in Malaysia  

Labour supply can be defined as the 
population aged between 15-64 years old working or 
seeking jobs in a particular period. There are various 
factors that determine the labour supply, such as birth 
rate, death rate, migration and labour force 
participation rate (LFPR). The most important 
determinant of labour supply is the LFPR, which is 
defined as the number of the labour force divided by 
the number of the population aged 15-64 years old.  

Table 1 presents the LFPR for Malaysia for 
the period 1995-2010. It shows that the LFPR for the 
total economy declined from 64.8 per cent in 1995 to 
62.7 per cent in 2010 and that the same pattern is 
shown for the male LFPR. The LFPR of the males is 
far higher than that of the females by almost double. 
The decline in the LFPR can be explained by the 
higher growth of the population within the working 
age compared with the number of the labour force, 
economic slowdown that affects job creation and high 
unemployment rate. The higher LFPR for males is 
expected since the dual role of the females could 
hinder them from being in the labour market even 
though they are educated or qualified.  However, the 
female LFPR increased from 44.7 per cent in 1995 to 
46.1 per cent in 2010. An increase in the female LFPR 
can be explained by the increase in the marrying age, a 
decline in the fertility rate, expansion in the economic 
development, improvement in the educational facilities 
and high cost of urban living. In addition, the positive 
attitude of parents and husbands towards women’s 

education also positively contributes to women’s 
participation in the labour force.    

 
Table 1: Labour Force Participation Rate by Sex, 
Malaysia 1995-2010 
Year Labour Force Participation Rate (LFRP)  
 Male Female Total 
1995 84.3 44.7 64.8 
2000 83.0 47.2 65.4 
2005 80.0 45.9 63.3 
2009 78.9 46.4 62.9 
2010 78.7 46.1 62.7 

Source: Department of Statistics Malaysia, The Labour 
Force Surveys various years. 
 

Table 2 shows the percentage distribution of 
female labour force by sector. Three sectors that are 
dominated by the females in 2009 are the (i) 
manufacturing, (ii) wholesale and retail trade; repair of 
motor vehicle, motorcycles and personal and 
household goods, and (iii) education sector. The 
manufacturing sector plays an important role in 
contributing to female employment.  The increase in 
job opportunities in the electrical and electronic 
industries, and other industries, such as garment, 
textiles and food processing, also labelled as industrial 
feminisation, have encouraged more women to work in 
the manufacturing sector.  The participation of women 
in wholesale and retail trade; repair of motor vehicles 
and motorcycles, and personal and household goods 
sector is increasing over time, that is, from 14.6 per 
cent in 2002 to 16.6 per cent in 2010.   

The education sector was the third highest 
contributor to female employment in 2010, where the 
participation of women increased from 9.1 per cent in 
2002 to 12.1 per cent in 2009. It is often argued that 
the education sector is deemed suitable for women due 
to their domestic and so called feminine nature. 
However, the participation of women in the 
agricultural sector decreased from 11.5 per cent in 
2002 to 8.9 per cent in 2009.  The female LFPR in the 
agricultural sector has coincided with the amazing 
growth in the secondary and tertiary sector. 

 
Table 2: Percentage Distribution of Female Labour Force by Sector, Malaysia2002- 2010 

Sector 2002 2003 2004 2005 2006 2007 2008 2009 
Agriculture, hunting and forestry 11.5 10.9 10.4 10.0 9.9 9.8 8.9 8.9 
Fishing 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Mining and quarrying 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.2 
Manufacturing 25.1 24.7 22.8 22.0 22.2 20.6 20.0 17.5 
Electricity, gas and water supply 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.2 
Construction 1.9 1.9 1.8 2.0 2.0 1.8 2.2 2.0 
Wholesale and retail trade; repair of motor vehicle, 
motorcycles and personal and household goods 

14.6 15.3 15.4 15.6 15.6 15.6 16.0 16.6 

Hotels and restaurants 8.8 8.6 9.6 9.0 9.2 9.6 10.0 9.9 
Transport, storage and communications 2.0 2.0 2.2 2.2 2.5 2.3 2.5 2.4 
Financial intermediation 3.5 3.0 3.3 3.6 3.3 3.7 3.7 3.5 
Real estate, renting and business activities 4.6 4.4 4.9 4.9 5.2 5.7 5.5 5.9 
Public administration and defence; compulsory social 5.2 4.9 5.1 5.7 5.1 5.3 5.6 6.2 
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security 
Education 9.1 10.3 10.8 10.8 10.7 10.8 11.3 12.1 
Health and social work 3.7 4.2 3.8 4.0 4.2 4.3 4.6 4.8 
Other community, social and personal service activities 2.3 2.7 2.7 2.8 3.1 3.2 3. 3.5 
Private households with employed person 7.2 6.8 6.9 6.8 6.4 6.7 5.9 6.1 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Department of Statistics Malaysia, the Labour Force Surveys various years. 
 

Table 3: Percentage Distribution of Female Labour Force by Occupation, Malaysia,2002-2010 
Occupation 2002 2003 2004 2005 2006 2007 2008 2009 2010 
Legislators, senior officials and managers 5.3 5.2 5.9 5.5 5.3 4.7 4.8 4.8 5.2 
Professionals 6.1 6.4 6.7 6.7 6.9 7.1 7.3 8.3 8.4 
Technicians and associate professionals 12.9 13.3 13.1 13.5 13.9 14.4 15.7 15.7 16.2 
Clerical workers 17.3 17.7 17.5 19.0 18.6 18.7 19.3 19.3 19.7 
Service workers and shop and market sales 
workers 

17.1 17.4 18.4 18.2 19.4 19.9 20.1 21.0 20.1 

Skilled agricultural and fishery workers 10.9 10.4 9.8 9.3 9.4 9.3 8.2 8.2 7.6 
Craft and related trade workers 5.6 5.6 5.1 4.5 4.2 4.2 4.1 3.9 4.1 
Plant and machine-operators and assemblers 12.5 12.1 11.4 11.3 11.0 10.1 9.4 7.7 8.3 
Elementary occupations 12.4 11.9 12.0 12.0 11.4 11.6 11.1 11.2 10.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Department of Statistics Malaysia, the Labour Force Surveys various years 
 

Table 3 indicates that there is a spread of 
female workers in various occupations, especially in 
(i) clerical workers, (ii) service workers and shop and 
market sales workers and, (iii) technicians and 
associate professionals.   More women were in low-
status occupations and were highly concentrated in 
feminised positions, and only a minority of them 
appears in three high-status occupations, namely: (i) 
legislators, senior officials and managers and, (ii) 
professionals.  However, female participation in the 
professional jobs increased from 6.1 per cent in 2002 
to 8.4 per cent in 2009. 

 
3.  Literature Review 

In general, studies on the determinants of 
labour supply are closely related to studies on wage 
determinants. Mincer (1974) argued that wage is 
mainly determined by the level of education and other 
characteristics of the individual like working 
experience, types of job, location and gender. The 
labour supply model, which is based on the  
Household Production Model (Becker 1977), and 
Fallon and Verry (1988), demonstrates that the factors 
that determine the labour supply are similar to the 
determinants of wages, except that there are more 
additional variables, such as family size, spouse 
characteristics and non-labour income. For women in 
particular, the number of children and children’s age 
structure are more important in determining their 
labour supply as compared to men (Gangadharan & 
Rosenbloom, 1996). 

The elasticity of the labour supply with 
respect to the wage rate plays a critical role in the 
analyses of many economic policies.  Most of the 
empirical results for the elasticity of hours of work 
with respect to the wage rate significantly differ in sign 

and range. It appears from the literature that the first 
estimation on the labour supply elasticity was made by 
Douglass (1934) in his ‘Theory of Wage’. He collected 
and aggregated the data for 38 US cities from the 
census of manufacturers and examined both time series 
and cross-sectional data concerning the hours of work 
and hourly earnings.  He concluded that labour supply 
elasticity was between negative 0.1 and 0.2 (citation in 
Evers et al., 2008).  Evers et al. (2008) mentioned that 
the modern labour supply often separates the income 
effect and substitution effect and makes use of micro 
data instead of aggregated data. Using data from US 
coal mining in the first decades of the 20th century, 
Manning (2003) showed that the quantitative 
relationship between employment and wages depends 
on whether wages are regressed on employment or the 
other way around, and indicated that this is the reason 
for the measurement error. He that even though it is 
reasonable to interpret this relationship as evidence of 
upward sloping supply curves, such regressions ‘are 
just not very informative’ on the supply elasticity.  

Blundell and MaCurdy (1999) reported that 
across 18-20 estimates of own wage labour supply 
elasticity in various studies, the median elasticity was 
0.08 for men and 0.78 for married women.  For cross 
wage elasticity, Killingsworth (1983) pointed out that 
a median spouse wage elasticity of labour supply was 
0.13 for married men and -0.08 for married women. 
However, a study by Devereux (2003) reported a cross 
elasticity of roughly -0.4 to -0.5 for women and -0.001 
to -0.06 for men. These findings indicate that the 
labour supply of women is considerably more sensitive 
to their own wages than that of the men.  This 
difference is usually explained by the traditional 
division of labour in the family, in which women are 
seen as substituting among market work, home 
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production and leisure, while men are viewed as 
substituting only or primarily between market work 
and leisure (Mincer, 1962). 

Most of the literature on labour supply gives 
special attention to females because of their different 
characteristics compared with males, especially when 
dealing with house chores. Most studies mentioned a 
strong relationship between female labour supply and 
family size including the age structure of the children. 
In addition, their husband’s characteristics like level of 
education and income also affect the female labour 
supply. For unmarried females, their own 
characteristics, such as level of education and wage 
rate, are more important. 

One of the studies that support the importance 
of family structure to female labour supply is by 
Newman and Gertler (1994). They found that family 
structure is positively related to household production 
and female labour supply in Peru. The relationship 
between children’s age and female labour supply was 
the main focus of the studies by Gronau (1973, 1988); 
Rosenzweig and Wolpin (1980); and Schultz (1990). 
All of them demonstrated that children’s age structure 
has a significant impact on female labour supply with a 
negative effect for younger aged children (<6 years 
old) and a positive effect for the older age (>12 years 
old). The study by Wong and Levine (1992) in 
Mexico, and Tienda and Glass (1985) in the United 
States supported that mother substitute raised female 
LFPR. In addition, an increase in female LFPR after 
the Second World War II was due to a decrease in 
number of children (Coleman and Pencavel, 1993).  

In a more specific study, Schultz (1978) 
found that when there was a three-fold increase in the 
number of children, female LFPR would decrease by 
8-10 percentage points. The first child is shown to 
have a greater impact on female labour supply due to 
the higher attention given to him/her by the parent. For 
example, Rosenzweig and Wolpin (1980) found that 
the twin first birth reduced the female labour supply by 
37 percentage points for the 15-24 age group and 10 
percentage points for the 25-34 age groups. Augrist 
and Evans (1996) showed that in the United States, 
between 1970 and 1990, the probability of getting two 
children for women aged 21-35 years decreased by 18 
percentage points, which subsequently increased their 
LFPR by 21 percentage points. The presence of 
children aged less than 6 years old has a greater 
negative impact on the female labour supply (see for 
example, Euwals 1999; Lehrer 1992); Carlin and 
Flood (1997) compared estimates of the male labour 
supply from time-use data with those from 
conventional survey data using a so called double-
hurdle model. Referring to previous studies they noted 
that the presence of young children normally decreases 
work hours for women while the effect for males has 

typically become insignificant or weakly positive. In 
Malaysia, Rahmah and Fatimah (1999) found that the 
number of children aged below 6 years old and 7-19 
years old has a negative impact on female hours of 
work in the handicraft industry (Rahmah and Fatimah 
1999).  

Most of the studies about the effect of 
spouse’s wages to labour supply focus on the labour 
supply of wives in response to husbands’ wages.  
Given the traditional gender roles, women are 
perceived as secondary earners within the family; 
hence, their labour supply is likely to be more 
negatively affected by their spouse’s wages.  Saget 
(1999) examined the effect on a married woman’s 
labour supply decision of non-labour income and of 
her own wage rate in Hungary.  The micro analysis 
showed that total monthly household non-labour 
income has been defined as the sum of two different 
income components, first, the sum of social transfers 
that are received by any member of the household, 
and, second, the monthly share of yearly profits.   
First, the empirical results indicated that wage 
elasticity for married woman is estimated to be 
significantly positive.  Second, household earnings 
other than the wives’ (alternatively, earnings of 
husband when he is head of the household) were 
estimated to have no significant negative effect on the 
probability of supplying labour. This implies that 
Hungarian women take their labour supply decisions 
independently of their husband’s or other members of 
the household’s earnings.  Finally, the non-labour 
income effect is consistent with leisure being a normal 
good. However, Morissette and Hou (2008) 
demonstrated that the labour supply of Canadian wives 
responded strongly to changes in their husband’s 
wages during the 1980s. 

Generally, as workers age, they may prefer to 
decrease their number of working hours due to health 
constraints or care obligations. As a result, one may 
expect to observe a steady drop in working hours 
before full retirement.  Penner et al. (2002) concluded 
that among older American workers, who left their job 
between 1992 and 2000, about 13 per cent would have 
stayed in their job if they could have reduced their 
number of working hours. In Sweden, about 7 per cent 
of the workers aged 50 years and above claim to have 
physical problems, which restrict them from 
continuing work in their present occupation until the 
official retirement age, but that shortening working 
hours would solve the problem (Wadensjo  2008).  

Education is significantly correlated with 
economic growth, which, in turn, affects the labour 
supply pattern. Maglad (1998) found a significant 
positive effect of education on the female labour 
supply to the urban labour markets in Sudan. 
Conversely, Jolliffe (2004) showed that an increase in 
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the education level is associated with a decrease in the 
household labour supply and an increase in their off-
farm labour supply in rural Ghana.  Babikir and 
Babiker (2007) who studied the labour supply in 
Sudan, found a negative and significant relationship 
between education and the labour supply in the 
agriculture sector.  Although the empirical findings are 
rather varied, a strong research tradition supports the 
human capital theory as a theoretical framework to 
clarify and predict the relationship between education 
and labour supply.  Supposedly, labour with a higher 
educational level is more likely to be active in the 
labour force since education is an investment that is 
positively correlated to earnings’ potential. 

The effects of foreign workers are 
traditionally viewed in terms of complementarity or 
substitutability with natives in the production of 
household services. In the literature review, most of 
the simple theoretical models of labour supply suggest 
that an increase of foreign workers in the native labour 
market may result in lower wages and/or higher 
unemployment of natives if they are perfect substitutes 
to immigrants.  In addition, empirical studies typically 
conclude that immigration is economically irrelevant 
or has no effect on the wages and employment of the 
native population; see Borjas (1994) for survey, in that 
foreign workers do not have a sizeable and significant 
effect on the employment and wages of the native 
population in the same segment of the labour market, 
even when the foreign workers supply stock is large.  
Card (2001) used the 1990 census data to study the 
effects of immigrant inflows on the United States 
labour market. He found that immigrant inflows over 
the 1980s reduced wages and employment rates of 
low-skilled natives in Miami and Los Angeles by 1-3 
percentage points. These findings imply that massive 
expansion of immigrants may have significantly 
reduced the employment rates for the younger and 
less-educated natives in both cities.    

The analysis of Borjas (2003) indicated that 
immigration lowers the wage of competing workers: a 
10 per cent increase in supply reduces wages by 3 to 4 
per cent.  Using German data for the period 1975-
1997, Bonin (2005) concluded that the direct impact of 
immigration on native wages is small, as a ten per cent 
increase in labour supply stemming from immigration 
is predicted to reduce wages by less than one per cent, 
with a stronger negative impact for low-skilled natives.  
In recent work based on US census data, Ottaviano and 
Peri (2006) extended the structural modeling approach 
of Borjas (2003) to assess the overall impact of 
immigration on wages while allowing for imperfect 
substitutability between native and immigrant workers. 
Their empirical estimates point to a negative, but 
small, direct partial effect: an immigration shock that 
increases the labour force in a particular skill cell by 

ten per cent reduces the wages of natives of the same 
group by approximately one per cent. However, Peri 
and Sparber (2009) argued that increased 
specialization might explain why many empirical 
analyses of the impact of foreign workers on wages 
and employment for less-educated native born find a 
small effect. They found that foreign workers 
specialized in occupations that require manual and 
physical labour skills while natives specialized in jobs 
that required more intensive communication and 
language tasks.   Mocetti and Porello (2010) showed 
that immigration in Italy had a displacement effect on 
low educated natives (both for males and for females). 

 
4.Theoretical Framework and Model Specification 

The theoretical framework for the analysis, 
which focuses on single female heads of households’ 
labour supply, is based on the household production 
model developed by Fallon and Verry (1988). In this 
model, it is assumed that household maximising utility 
is subject to 3 constraints, household production 
function, household income and time.  The equations 
can be written as follows:  

 
U = U(Xi, Lh, Lw)    (1) 
s.t. 

XDi = fi(Hi)   (2) 
Xmi = Wh Mh + Wm Mw + Yn (3) 
Ti = Li + Hi + Mi   (4) 
 

Where, X is household’s consumption, Lh is husband’s 
leisure time, Lw is wife’s leisure time, XD is goods and 
services produced at home, Xm is goods and services 
produced at the market, Wh is husband’s wage/market 
income, Ww is wife’s wage/market income, Mh is 
husband’s hours of work, Mw is wife’s hours of work,  
Yn is non-labour income, T is total hours per day, H is 
total hours of household work per day, L is total hours 
of leisure per day, M is total hours of market work per 
day and i is household. 
     Using the Lagragian for equation (1) until 
equation (4), the family labour supply equations are 
obtained as below: 
 Mi = Mi (Wh, Ww, Yn) (5) 
 Hi = Hi (Wh, Ww, Yn) (6) 
 Li = Li (Wh, Ww, Yn) (7) 
 
 Apart from these three basic variables, there 
are other factors that could determine labour supply, 
such as number of children and the individual’s 
characteristics, education, age, experience, training and 
so forth, which can be summarized as Zi. Therefore, 
equations (5), (6) and (7) can be written as, 
 Mi= Mi (Wh, Ww, Yn, Z1, Z2 …) (8) 
 Hi = Hi (Wh, Ww, Yn, Z1, Z2 …) (9) 
 Li  = Li (Wh, Ww, Yn, Z1, Z2 …) (10) 
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 Another important aspect is to look at the 
income effect and substitution affect of labour supply 
as a result of wage and income change. For example, 
from the female labour supply function of equation 
(Mw) below, the most important variable is family 
income, (Yf), which comprises non labour income 
(Yn), husband’s income (WhMh) and female’s income 
(WwMw) as well as wife’s wage rate and husband’s 
wage rate (Cain 1966). Equation (8) can be written as:  
Mw = a1Yf + a2Ww + a3Wh + …..  (11) 
 
Mw = a1 (Yn + WwMw + WhMh )+ a2Ww  

               +  a3Wh + …….    (12) 
 
Mw = a1Yn + a1 WwMw + a1 WhMh + a2  
          Ww +  a3Wh + …. .  (13) 
 
Mw = a1Y n + (a1 Mw + a2) Ww + (a1 Mh + a3) 
          Wh + ….     (14) 
 
 In equation (14) the coefficient from Ww 
consists of income effect (a1Mw), which is 
hypothesized to be negative and the substitution effect 
(a2) is assumed to be positive. The coefficient of 
husband’s wage rate (Wh) also comprises two 
components, i.e., income effect (a1Mh) and substitution 
effect (a3).  Both effects are hypothesized to be 
negative. From equation (17), we derive: 
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Or in the elasticity form: 
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Rearranging equation (16), we obtain: 
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 Equation (17) is the substitution effect and 
equation (18) is the income effect. 
  
4.1  Model Specification 
 The estimation model is specified to achieve 
the objective of this paper. These models can be 
written as follows:       
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       (19)         
                                                                                    
Where, Mw is hours of female’s market work, AGEF 
is female age, NUMC is number of children, EDF is 
female year of schooling, WF is female’s wage, NLY 
is non-labour income, GLOB is female’s perception on 
globalisation after 1995, FOR is foreign workers and i 
is individual. 
 
4.2 Data   
 The analysis will be based on the data 
collected from the field survey in 2011. The study 
covers 261 single female heads of households in 
Peninsular Malaysia who were chosen using stratified 
random sampling. The data include information on 
families, education background and employment 
background. Since the main purpose of this study is to 
look at the impact of globalisation on the labour 
market structure, the data also covers questions on 
globalisation from the points of view of the 
respondents.   
5. Results 
5.1 Profile of Respondents 

Table 4a and Table 4b  present the profile of 
the respondents. The majority of the respondents are 
aged between 46-55 years old (38.3 per cent), only 1.5 
per cent are aged less than 25 years old and 17.2 per 
cent are aged more than 56 years old.  The majority of 
respondents have 3-5 children and very few have more 
than 5 children. About 47.1 per cent of the respondents 
have secondary education, 31.4 per cent have tertiary 
education and only 21.4 per cent have primary level or 
less. The majority (31.4 per cent) receive income 
between RM2, 501-5,000 per month and more than 
half of them are involved in the services sector (68.1 
per cent). 
 
Table  4a:  Profile of Respondents 
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Variable Frequency 
(N= 261) 

Per cent (%) 

Age (Year) 
<25 
26-35 
36-45 
46-55 
>56 
 
Number of Children 
1-2 
3-5 
6-8 
 
Level of Education 
Primary and less 
Secondary 
Tertiary 

 
4 
37 
75 
100 
45 
 
 

192 
62 
7 
 
 

56 
123 
82 

 
1.5 
14.2 
28.7 
38.3 
17.2 

 
 

73.6 
23.7 
2.7 

 
 

21.4 
47.1 
31.4 

 
Years of Schooling 
 
0-5 
6-10 
11-15 
16-20 

 
 

6 
50 
172 
33 

 
 

2.3 
19.2 
65.9 
12.6 

Source: Field Survey 2010 
 
 
Table  4b:  Profile of Respondents 
Variable Frequency 

(N= 261) 
Per cent (%) 

   
Monthly Wage 
0-1500 
1501-2500 
2501-5000 
5001 
 
Job Sector 
Services 
Manufacturing 
Agriculture 
Construction 

 
113 
49 
82 
17 
 
 

179 
28 
42 
12 

 
43.3 
18.8 
31.4 
6.5 

 
 

68.6 
10.7 
16.1 
4.6 

Source: Field Survey 2010 
 
5.2 Descriptive Statistics 

Table 5 presents the descriptive statistics of 
the variables. The mean monthly wage is RM2, 465.89 
and the monthly non-labour income is RM937.06. All 
females in the sample attended formal education with 
an average year of schooling of about 10 years, 47 per 
cent attained secondary education and 31 per cent 
attained tertiary education. The balance of 22 per cent 
attained primary level of education. 
 

Table 5: descriptive Statistics of the Variables 
 

Variable Mean Min Max Std. 
Deviation 

Monthly wage 2465.89 300 15500 2283.620 
Year of Schooling 10.9234 0.00 17.00 3.59405 

Secondary 
Education 

.47 0 1 .500 

Tertiary Education .31 0 1 .465 
Age 46.12 22 73 9.446 

Non-Labour 
Income 

937.06 350 2000 432.735 

Number of 
Children 

1.62 0 8 1.645 

Min score for 
(after 1995) 

5.45 1 7 1.154 

Foreign Workers .38 0 1 .487 
Daily Hour of 

Work 
8.18 4 14 1.546 

 
The average age of single female heads of 

households is 46 years. Not everybody in the sample 
has children with the minimum zero and maximum 8 
and the average of 1.62. The mean score on whether 
globalisation after 1995 affected their working 
environment is quite high at 5.45 and 38 per cent of 
the respondents say there are foreign workers at their 
workplace. 
5.3 Regression Results 

The estimation process involved checking for 
multicollinearity and heteroscedasticity. The 
multicollinearity was checked using the VIF test. The 
results show that all variables have a VIF value of less 
than 10. The White test was performed to check for 
heteroscedasticity and the result shows that the 
estimation has this problem. To correct this problem, 
we estimated weighted least squares regression; the 
estimation results are shown in Table 6. 
The results demonstrate the expected sign for the 
coefficient of own wage and number of children, 
which are positive and significant. However, an 
increase in female non-labour income will increase the 
hours of work, which is against the theory. This can be 
explained by the nature of single females who are the 
sole breadwinners in the family; therefore, even 
though the non-labour income increases their labour 
supply will also increase. The non-labour income may 
provide females with initial capital to do business in 
the case of those who are involved in the business 
sector. The presence of foreign workers has a negative 
effect on female labour 

The human capital variables, which are 
assumed to be positively related to the female labour 
supply, are found to be insignificant in both 
measurements year of schooling and level of 
educational attainment. This may be due to the 
involvement in the informal sector that is less 
dependent on the education level but where 
opportunity plays a more important role. As shown by 
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the national figures, 60 per cent of female employment 
is in the informal sector. 
 
5.4 Income Effect and Substitution Effect 

Using equation (16) and equation (17), we 
compute the substitution effect and income effect. The 
value of substitution effect is 0.5498, which implies 
that a one unit increase in female wage holding income 
constant will increase female market work by 0.5498 
units. The income effect is 0.1143, which implies that 
a one-unit increase in females’ income will increase 
their market time by 0.11143 units. The total effect is 
0.6641, which implies that the single female headed 
household supply curve is upward sloping, which is in 
accord with the theory of labour supply. The slope is 
very steep, which reflects the low elasticity of female 
labour supply in the sample. This means that female 
labour supply is less responsive to the wage change, 
which is reasonable for the single head of household. 
Any changes in the wage rate make cause change in 
the hours of work to support the family because she is 
the sole breadwinner. Using equation (16) and 
equation (17), we compute the substitution effect and 
income effect. The value of substitution effect is 
0.5498, which implies that a one unit increase in 
female wage holding income constant will increase 
female market work by 0.5498 units. The income 
effect is 0.1143, which implies that a one-unit increase 
in females’ income will increase their market time by 
0.11143 units. The total effect is 0.6641, which implies 
that the single female headed household supply curve 
is upward sloping, which is in accord with the theory 
of labour supply. The slope is very steep, which 
reflects the low elasticity of female labour supply in 
the sample. This means that female labour supply is 
less responsive to the wage change, which is 
reasonable for the single head of household. Any 
changes in the wage rate make cause change in the 
hours of work to support the family because she is the 
sole breadwinner.  
6. Conclusions   
 The estimated results from single female 
heads of households’ labour supply equations support 

the theory of labour supply except for the non-labour 
income. It is shown that their own wage is positively 
related to their supply of labour and non-labour 
income is significantly positive as well.  However, the 
schooling variable, which is assumed to positively 
influence labour supply, is not statistically significant. 
In addition, the coefficient of age variable is negative 
and does not significantly determine the female labour 
supply. Number of children has a significant effect on 
the single female heads of households labour supply, 
which means that the larger the number of children the 
more hours women devote to their work. Another 
interesting finding is that the presence of foreign 
workers will reduce the female labour hours of work, 
which may be due to substitutability between the 
females and the foreign workers in their respective 
workplace. The female single head of household 
labour supply is found to be less responsive to wage 
change, which implies that single women have to work 
to support the family even though the wage rate is low 
and vice versa. 
 The results have some implications for policy, 
especially on wages and foreign workers. In order to 
encourage the participation of females in the labour 
market, wages should increase and this must be in line 
with productivity enhancement.  Even though the 
female labour supply in the sample is less responsive 
to wage change, a wage increase will definitely 
enhance the welfare of the women’s family. The study 
finds that the presence of foreign workers has a 
negative impact on women’s labour supply. As such, 
the country must control the inflow of foreign workers, 
especially in the sector where the locals are willing to 
be involved, such as the manufacturing and services 
sectors. 
. 
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Table 6: Estimation of Results from the Labour Supply Model 

Variable 
Year of Schooling Level of Education 

I II III IV 

Intercept 
4.139 

(18.815)*** 
4.355 

(17.049)*** 
4.058 

(22.696)*** 
4.276 

(18.390)*** 
Monthly wage 
 
 

0.01 
(14.103)*** 

 

0.01 
(14.184)*** 

0.01 
(13.582)*** 

0.01 
(13.757)*** 

Years of Schooling 
-0.001 

(-0.119) 
-0.004 

(-0.326) 
  

Secondary Education   
0.042 

(0.567) 
0.021 

(0.285) 

Tertiary Education   
-0.436 

(-1.163) 
-0.508 

(-1.372) 
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Age 
-0.033 

(-0.852) 
-0.023 

(-0.600) 
-0.023 

(-0.606) 
-0.013 

(-0.341) 

Non-Labour Income 
0.001 

(2.775)** 
0.001 

(2.908)** 
0.001 

(2.724)** 
0.001 

(2.817)** 

Number of Children 
0.146 

(8.792)*** 
0.160 

(9.415)*** 
0.144 

(8.481)*** 
0.159 

(9.149)*** 
Min Score for effect of 
Globalization  
(after 1995) 

 
-0.032 

(-1.100) 
 

-0.035 
(-1.227) 

 

Foreign Workers  
-0.210 

(-3.021)** 
 

-0.209 
(-3.001)** 

R2 0.538 0.556 
 

0.542 0.560 

N 261 261 261 261 

Note:**significant at 5% significance level 
         *** significant at 1% significance level 
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Objectives To investigate the proportion of 11778A mutation in Chinese individuals with Leber hereditary optic 
neuropathy (LHON), analyze its relationship with prevalence ( penetrance ) and the severity of visual 
loss.Methods Seven Chinese pedigrees of LHON with 11778A mutation were investigated and clinically evaluated. 
Peripheral blood was drawn from 96 maternal relatives and the proportion of mutant 11778A was measured by 
fluorescence-based primer extension and restriction fragment length polymorphism analysis. The relationships 
between the proportion of mutant 11778A with prevalence and severity of visual acuity were compared. Results 
One hundred maternal relatives (46 male, 54 female) were contained in the 7 pedigrees and 22 male, 15 female were 
affected. The visual loss can be great difference for members from different pedigrees but may be similar in the 
same pedigree. In 4 pedigrees, the proportion of mutant 11778A was 100% (homoplasmy) in each of the 55 
members. In other 3 pedigrees, which included 41 individuals and 16 of them had symptom and 25 without 
symptom, except one without symptom had normal genotype, the proportion of mutant 11778A was 27% to 92% 
(mean 75.1%) in symptomatic members and 12% to 96% (mean 69.1%) in asymptomatic individuals (heteroplasmy). 
There was no statistical difference between the proportion of mutant mtDNA in these two groups (P = 0.31, T test). 
And there was no relationship between the proportion of mutant mtDNA with the severity of visual 
loss.Conclusions Most individuals who possess similar proportion of 11778A mutation have different prevalence of 
LHON and severity of visual loss. The proportion of mutant 11778A itself cannot explain the variation in the clinical 
phenotype of LHON. 
[Wen-cui Wan,Yu Zhu, Xue-min Jin. Heteroplasmy of Leber hereditary optic neuropathy and clinical 
expression in Chinese pedigrees with 11778A mutation Life Sci J;9(4):2760-2763]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 406 
 

Key Words Leber’s hereditary optic neuropathy; 11778A mutation; heteroplasmy; mtDNA  
 

Introduction 
Leber hereditary optic neuropathy (LHON) is a 

maternally inherited blindness occurring 
predominantly in young adult males. Over 95% 
patients harbor one of the three point mitochondrial 
DNA (mtDNA) mutations: 11778A, 14484C, 3460A1. 
All of these mutations affect complex I of the 
respiratory chain leading to mitochondrial dysfunction 
and selective damage to the papillomacular bundle of 
the optic nerve2. The disease typically presents with 
acute or subacute visual loss but the severity of visual 
loss and the penetrance vary among different pedigrees 
and even members within the same family. Thus, the 
presence of one of the primary mutations is a 
necessary but not sufficient condition for disease 
development. Other factors such as secondary gene, 
level of mtDNA mutation and /or environment are 
thought to take part in the developing of the disease.  

Disease causing mutations in mtDNA, unlike 

neutral polymorphic nucleotides (Lagerstr鰉-Fermér et 
al., 2001), are typically heteroplasmic with normal and 
mutant sequences coexisting in the same cell (Wallace, 
1999). This is analogous to the heterozygous state in 
mendelian genetics but because each cell may contain 
thousands of copies of the mitochondrial genome the 

level of heteroplasmy can vary from 1% to 99%. 
Hence, a female harboring a mtDNA mutation may 
transmit a variable amount of mutated mtDNA to her 
offspring, which can potentially result in considerable 
clinical variability amongst siblings within the same 
family.  

Initial reports from Wallace and Vilkki et al found 
that 11778A mutation was present in all mtDNA 
molecules of the individuals within the maternal 
lineage; that is, the individuals were homoplasmic for 
the 11778 mutation (Wallace et al. 1988; Singh et al. 
1989; Vilkki et al. 1989). But subsequent studies 
recognized (Holt et al. 1989; Bolhuis et al. 1990; Lott 
et al. 1990; Vilkki et al. 1990; Newman et al. 1991) 
that, in some pedigrees, the mutant and wild-type 
mtDNAs coexisted as a heteroplasmic mixture within 
an individual. Furthermore studies from west countries 
shown that approximately 15% of LHON pedigrees 
include family members who are heteroplasmic for the 
primary LHON mutation [Newman et al., 1991; Smith 
et al., 1993; Howell et al., 1994]. In recent years, 
heteroplasmic individuals with the primary mutations 
of LHON were also found in Asian populations 
(Chuenkongkaewet al. 2001; Sudoyo et al. 1998, 2002). 
The aim of present study was to report 3 heteroplasmic 
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pedigrees of LHON with 11778A mutation in central 
China and study the correlation between the proportion 
of mutant mtDNA and its clinical expression.  
   
Material and Methods 
Pedigrees selection 

During 2004 and 2005, 12 pedigrees of LHON 
that had the typical clinical neuro-ophthalmic features 
were examined in our hospital for the scanning of 
3460A, 14484C, and 11778A mutations with 
polymerase chain reaction (PCR), single strand 
conformation polymorphism (SSCP) and DNA 
sequencing. All of the family members are Han 
Chinese of Henan Province (Central China). Results 
showed that 10 pedigrees had 11778A mutation, one 
3460A mutation and no primary mutation in the other 
family. After discussion with them, the maternal 
relatives in 7 pedigrees (six 11778A and one 3460A) 
received further study for proportion of mutation. 
Heteroplasmy was found in 3 pedigrees of 11778A 
mutation.  

All the study was approved by the Zhengzhou 
University Ethics Committee. Clinical ocular 
examination was performed by an ophthalmologist and 
data of age, gender, age at onset, maternal relation, and 
best corrected visual acuity (BCVA) were recorded. 
For statistical analysis, BCVA was converted to 
logMAR (logMAR = log 1/Snellen visual acuity). The 
unmeasured visual acuities were at the following 
logMAR values: counting fingers corresponding to 
Snellen visual acuity 6/600 (logMAR = 2.0) and hand 
motion corresponding to Snellen visual acuity 6/6000 
(logMAR = 3.0).  
 
Quantification of mutant mtDNA 

Whole blood samples were obtained with 
informed consent. Total genomic mtDNA was 
extracted using standard techniques. The proportion of 
mutant mtDNA was quantified by fluorescence-based 
primer extension and restriction fragment length 
polymorphism analysis9. A polyactylamide 
gel-purified 5’-JOE-labeled nested primer with the 
sequence 5’–GCGAGGCTTGCTAGAAGT-3’ 
(nucleotides 11836 -11853 of the H-strand) and Vent 
(exo-) DNA polymerase in the primer extension 
reaction was used. The primer extension products, a 
214-bp fragment for the sample, are restricted with the 
endonuclease Tsp45 (New England Biolabs, Ⅰ
Schwalbach, Germany), which cleaves the wild-type 
mtDNA into 138-bp and 76-bp fragments. The mutant 
mtDNA remains uncleaved. The level of mutation was 
measured in at least three independent reactions and 
averaged for each DNA sample using PCR-amplified 
DNA as a template.  
 
Results 

Pedigrees information 
In the 3 heteroplasmic pedigrees, Pedigree A 

consisted of 32 maternal members, including 11 
affected persons (6 males and 5 females) and 21 
carriers (7 males and 14 females); Pedigree B 
consisted of 7 maternal members, including 4 affected 
persons (1 male and 3 females) and 3 carriers (0 male 
and 3 females); and Pedigree C also consisted of 7 
maternal members, including 4 affected persons (2 
males and 2 females) and 3 carriers (1 male and 2 
females). Because the earliest age of onset of LHON 
was 5 years old, a girl in Pedigree A younger than that 
of age was excluded this study. Also in Pedigree A, 
three asymptomatic relatives (2 males and 1 female) 
older than 75 years refused to do examination and 1 
symptomatic man has been died. Thus, 41 maternal 
members were studied here. 

Of the 41 maternal members, 18 (43.9%) were 
symptomatic and 23(56.1%) were asymptomatic. The 
onset age of LHON was from 5 to 31 years old, but 
most between 13 to 21 years and the averaged age was 
17.5 years. The age at onset of visual loss ranged from 
5 to 30 years (mean = 15.9 years) in women and from 
9 to 31 years (mean = 19.6 years) in men. Though the 
average onset age of LHON in male is higher than that 
of the female, there is no statistical difference between 
them (P = 0.33, T test). In the symptomatic individuals, 
there were 8 males and 10 females; in the 
asymptomatic ones, 6 males and 17 females. The 
corrected incidence ratio between male and female was 
2.23:1.  
The proportion of mutant mtDNA 

In the 41 individuals, the proportion of the mutant 
mtDNA ranged from 0% to 100%, 46% to 87% and 
27% to 92% in Pedigree A, B and C respectively. The 
proportion of the mutant mtDNA was 27% to 
100%(mean = 71.11%) in the 18 symptomatic 
members, and 0% to 96%(mean= 65.48%) in the 23 
asymptomatic individuals. There was no statistical 
difference between the proportion of mutant mtDNA 
between this two groups (P = 0.408, T test).  
In the 14 male and 27 female individuals, the 
proportion of mutant mtDNA ranged from 27% to 82% 
(mean = 68.2%) and 0% to 96% (mean = 68.9%).  

The proportion of mutant mtDNA was also no 
statistical difference between these two groups (P = 
0.79, T test). In pedigree A, B and C, the proportion of 
mutant mtDNA in affected individuals ranged from 
62% to 100% (mean = 76.5%), 59% to 68% (mean = 
64%), and 27% to 92% (mean = 64.8%) respectively. 
There was no statistical difference for the proportion 
of mutant mtDNA among these 3 pedigrees (P=0.31, F 
Test). Furthermore, in 18 affected persons, the 
proportion of mtDNA was 62% to 92%(mean=75.1%)
 in females and 27% to 100% in males. The load 
levels between them also had no significant 
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diffenrence(P=0.188, T test). All of the above results 
showed that there was no significant correlation 
between the proportion of mutant mtDNA and the 
onset of disease. 
Relationship between proportion of mutant mtDNA 
and severity of visual acuity loss 

Although every affected people had 11778A 
mutation, their visual acuity loss varied widely, 
especially among individuals from different pedigrees. 

But individuals from the same pedigree always had 
similar corrected vision (Table 1). In Pedigree A, the 
BCVA in symptomatic cases was from 0.70 to 3.0 
logMAR(mean=1.39 logMAR), but in Pedigree B and 
C, they were 0 to 1.4 logMAR(mean=0.28 logMAR) 
and 0.04 to 0.70 logMAR(mean=0.46 logMAR) 
respectively. Correspondence analysis showed there 
was no correlation between the proportion of mtDNA 
with visual acuity (r=0.439, P=0.07). 

 
Table 1. Proportion of mtDNA (%) and visual acuity 

 Pedigree A Pedigree B Pedigree C 

Pro 62 76 67 74 84 74 77 89 100 62 59 64 65 68 57 92 27 83 
BCVA 2 1 1.40 0.70 1.22 0.82 0.92 0.82 3 2 0 0.40 1.40 0.30 0.40 0.70 0.04 0.70 

Pro: proportion; BCVA: logMAR = log 1/Snellen visual acuity 
 

Discussion  
The incomplete penetrance of LHON and its 

predilection for males to lose vision imply that 
additional genetic factors (such as nuclear genes and 
mtDNA background role) and environmental factors 
must modulate the clinical expression. Alternatively, 
the gender bias could also result from a combination of 
subtle anatomical, hormonal, and/or physiological 
variations between males and females.25 56 91. In 
these additional factors, heteroplasy has been extensive 
studied in east countries, especially in west Europe. 
Reports from Newman and Smith showed that the 
majority of LHON patients and family members carry 
homoplasmic mutant mtDNA, only approximately 
14% of LHON patients harbor a mixture of mutant and 
wild-type mtDNA (Newman et al., 1991; Smith et al., 
1993). Jacobi et al studied 167 families of LHON, the 
prevalence of heteroplasmy for the 11778A, 3460A 
and 14484C mutations was 5.6%, 40% and 36.4%, 
respectively (Jacobi et al., 2001). Furthermore, the 
relationship between mutation load, or threshold, in the 
blood cells and the risk of developing optic atrophy 
was studied. In the study of Smith, they estimated that 
the threshold is 75% to 80%, mutation load higher than 
this level has a higher risk of visual loss. (Smith et al., 
1993). Chinnery et al. (2001b) analyzed 17 pedigrees 
of LHON with 11778A mutation, in addition to 
clinical expression, he also found that heteroplasmy 
influences the inheritance of the 11778 mtDNA 
mutation. The frequency of blindness in males was 
related to the mutation load that individual's blood. 
Mothers with 80% mutant mtDNA in blood were less 
likely to have clinically affected sons than mothers 
with 100% mutant mtDNA in their blood. However, in 
the family presented by Huoponen, the proband had 
only 50% of mutantion in his blood but had severe 
LHON. Jacobi et al also found an affected male patient 
with 3460C mutation only harbored 26% in his blood 
cells. In another study, Black et al. (1996) reported that 
the amount of mutated mtDNA was only 15% in white 

blood cells of one affected patient with the 3460 
mutation. Because all of the 3 primary mutations will 
affect the respiratory chain complex I, the level of 
mtDNA heteroplasmy was examined with respect to 
biochemical effect of the 3460 mutation by Kaplanova 
et al(Kaplanova et al., 2004). Results showed there 
was no direct correlation between the mutation load 

and the biochemical defect. Thus，so far, we cannot 
detect the persons with risk for optic atrophy by the 
proportion of mtDNA mutation . 

In this study, heteroplasmy of mtDNA mutation 
was found in 3(42.9%) of the 7 pedigrees of LHON in 
peripheral blood leukocytes. The heteroplasmic level is 
nearly 3 times of that white individuals, but similar to 
the 37% reported in Thai populations. High prevalence 
of heteroplasmy was also reported in other studies and 
different mtDNA background was thought to be the 
causes (Mroczek-Toñska, 2002, Man, 2003, 
Phasukkijwatana, 2006). In the 41 analyzed 
heteroplasmic individuals, 18 individuals had 
symptom and 23 were carriers, the penetrance is 
43.9%. It is difficult to compare this result with those 
reported previously because most of them included 
both homoplasmic and heteroplamic families. In the 18 
symptomatic patients, the proportion of mutant 
mtDNA was 27% to 100% (mean =76.67%), and 0% 
to 96% (mean= 65.47%) in the 23 asymptomatic 
individuals. Although the mean proportion in 
symptomatic group is higher than that of asymptomatic 
one, the difference of mean levels between them is not 
significantly different. Persons could be affected with 
load of mutant mtDNA from as low as 27% to as high 
as 100%. Between the 8 symptomatic male and 10 
female, the proportion of mutant mtDNA was 67.4% 
and 75.1% separately, and there was no singnificant 
difference between them. All of these results showed 
that there is no direct relation between proportion of 
mutant mtDNA and penetrance.  

In most reports of LHON with 11778A mtDNA 
mutation, visual acuity loss is usually severe and 
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permanent, and the correlation between the proportion 
of mutant mtDNA and the likelihood of visual loss 
also existed in some studies. One study found that the 
median final acuity is 1/6013, and vision acuity 
recovery in 11778A LHON patients is rare. In our 
study, although all the affected patients had 11778A 
mutation, the severity of visual acuity varied 
considerably. This phenomenon was more obvious 
between pedigrees. In Pedigree A, visual acuity was 
lower than 6/60 in half of the 10 patients, and the best 
visual acuity was 12/60. But in pedigree B and 
pedigree C, 7 of 8 patients had visual acuity of equal 
or better than 12/60, and the best one was 60/60. 
However, the proportion of mutant mtDNA among 
them was similar. That is to say, there is no correlation 
between proportion of mutant mtDNA and the severity 
of visual acuity loss.  

In summary, although the validity of this pilot is 
limited by its small size, all data suggest that 
heteroplasmy itself cannot be responsible for the 
differences in the expression of LHON. More studies 
with larger sample size are needed to understand the 
role of heteroplasmy in the clinical manifestation.  
 
Reference 
1. Wallace DC, Singh G, Lott MT, et al. 

Mitochondrial DNA mutation associated with 
Leber's hereditary optic neuropathy. Science 
1988;242:1427-30. 

2. Sadun AA, Win PH, Ross-Cisneros FN, Walker 
SO, Carelli V. Leber's hereditary optic 
neuropathy differentially affects smaller axons 
in the optic nerve. Trans Am Ophthalmol Soc 
2000;98:223-32; discussion 232-5. 

3. Howell N. Human mitochondrial diseases: 
answering questions and questioning answers. 
Int Rev Cytol 1999;186:49-116. 

4. Smith KH, Johns DR, Heher KL, Miller NR. 
Heteroplasmy in Leber's hereditary optic 
neuropathy. Arch Ophthalmol 
1993;111:1486-90. 

5. Chuenkongkaew WL, Suphavilai R, Vaeusorn 
L, Phasukkijwatana N, Lertrit P, Suktitipat B. 
Proportion of 11778 mutant mitochondrial 
DNA and clinical expression in a thai 
population with leber hereditary optic 
neuropathy. J Neuroophthalmol 2005;25:173-5. 

6. Chinnery PF, Andrews RM, Turnbull DM, 
Howell NN. Leber hereditary optic neuropathy: 

Does heteroplasmy influence the inheritance 
and expression of the G11778A mitochondrial 
DNA mutation?. Am J Med Genet 
2001;98:235-43. 

7. Brown MD, Torroni A, Reckord CL, Wallace 
DC. Phylogenetic analysis of Leber's hereditary 
optic neuropathy mitochondrial DNA's 
indicates multiple independent occurrences of 
the common mutations. Hum Mutat 
1995;6:311-25. 

8. Man PY, Turnbull DM, Chinnery PF. Leber 
hereditary optic neuropathy. J Med Genet 
2002;39:162-9. 

9. Jacobi FK, Leo-Kottler B, Mittelviefhaus K, 
Zrenner E, Meyer J, Pusch CM, Wissinger B. 
Segregation patterns and heteroplasmy 
prevalence in Leber's hereditary optic 
neuropathy. Invest Ophthalmol Vis Sci 
2001;42:1208-14. 

10. Newman NJ, Lott MT, Wallace DC. The 
clinical characteristics of pedigrees of Leber's 
hereditary optic neuropathy with the 11778 
mutation. Am J Ophthalmol 1991;111:750-62. 

11. Howell N, Xu M, Halvorson S, Bodis-Wollner I, 
Sherman J. A heteroplasmic LHON family: 
tissue distribution and transmission of the 
11778 mutation. Am J Hum Genet 
1994;55:203-6. 

12. Hotta Y, Fujiki K, Hayakawa M, et al. Clinical 
features of Japanese Leber's hereditary optic 
neuropathy with 11778 mutation of 
mitochondrial DNA. Jpn J Ophthalmol 
1995;39:96-108. 

13. Riordan-Eva P, Sanders MD, Govan GG, 
Sweeney MG, Da Costa J, Harding AE. The 
clinical features of Leber's hereditary optic 
neuropathy defined by the presence of a 
pathogenic mitochondrial DNA mutation. Brain 
1995;118 ( Pt 2):319-37. 

14. Johns,D.R. Genotype-specific phenotype in 
Leber's hereditary optic neuropathy. Clinical 
Neuroscience 1994:146-150. 

15. Howell N. Leber hereditary optic neuropathy: 
mitochondrial mutations and degeneration of 
the optic nerve. Vision Res 1997;37:3495-507. 

16. P.Y.Man,D.M.Turnbull,P.F.Chinnery. Leber 
hereditary optic neuropathy, J. Med. Genet, 
2002.162-169. 

 
 
11/10/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

2764 

 

Providing optimal model for water resources management based on trade approach in virtual water  
 

Nima Tavakoli Shirazi *1, Gholam Hossein Akbari 2 
 

1. M.Sc. Civil Engineering Student, International Campus of University of Sistan and Baluchestan, Chabahar, Iran, 
P.O. Box 1946953316 

Email: n.tavakoli.sh@mail.usb.ac.ir 
2. Assistant Professor, Department of Civil Engineering, Faculty of Engineering, University of Sistan & Baluchestan, 

Zahedan, Iran, P.O. Box 98164-161 
Email: gakbari@hamoon.usb.ac.ir 

 
Abstract: This study explores the relationship that is between water resource management and virtual in terms of 
maximization to get the best desired results. Water resource management is defined as the process of ensuring that 
the water resources are not misused and depleted. On the other hand, virtual water is defined as the amount or 
volume of water that is required for the production of a given commodity or service, though it is widely employed in 
relation to water needed for the production of agricultural produces. The study aims at coming up with a model that 
can maximize water resource management in relation to virtual water. This will help in answering the research 
questions. The study will mainly employ the use of secondary data collection methods. The nature of the study 
required the application of the inductive approach to research, and come up with the accurate and relevant 
information. This will be the best method as the collection of primary data would be impractical because of visiting 
all the regions that are arid and semi-arid. The findings show that the adoption of virtual water concept is highly 
significant, regarding the conservation of water resources in the areas that are highly affected by water scarcity. It 
also promotes trade and the specialization in the production of products that are best suited for the conditions in a 
given country.  
[Nima Tavakoli Shirazi, Gholam Hossein Akbari. Providing optimal model for water resources management 
based on trade approach in virtual water. Life Sci J 2012;9(4):2764-2768] (ISSN:1097-8135). 
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Keywords: Virtual water, Water resource, Water resource management 
 
1. Introduction 
       The current water crisis is largely based on the 
exploitation of water resources without any 
consideration into the use of agriculture, domestic 
and industrial use. In many different areas, both the 
ground and surface water have disappeared thus; 
there is an impendent danger of global water crisis 
which will lead to undesired effects unless it is 
properly managed. This study is going to focus on 
how water and its resources, can be managed to use a 
conceptual model based on trade approach in virtual 
water. Water resources can be defined as sources of 
water that are considered to be potentially useful or 
non-useful. Therefore, water resource management 
can be defined as the process of ensuring that the 
water resources are not misused and depleted 
(Chapagain, 2006).  
     The virtual-water content of a given commodity is 
made of three components, these include; blue, green 
and grey components. The green component in 
relation to virtual water content of a given 
commodity is said to be the amount of rainwater, 
which may have evaporated during the process of 
production (Ramirez-Vallejo, 2004). This is primarily 
associated with agricultural products, and refers to 
the overall rainwater evaporation while the products 

were still growing in the fields (Rijsberman, 2006). 
Moreover, it also includes transpiration and any other 
type of evaporation that is experienced by the plants. 
The blue component in relation to virtual water 
content of a given commodity is said to be the 
amount of ground or surface water, which evaporated 
during the production process of the product. In 
relation to crop production, it can be said to be the 
overall evaporation of water used for irrigation in the 
fields, in the artificial storage reservoirs and the 
irrigation canals. On the other hand, in relation to 
domestic water supply and industrial production, the 
blue water content is considered to be equal to the 
water that was drawn from surface or ground water 
and evaporated (Wichelns, 2005).  
    The grey component in relation to virtual water 
content of a given commodity is said to be the 
amount of water that is polluted during the process of 
production. It is arrived at by calculating the amount 
of water that is needed to dilute the pollutants, which 
are emitted to the natural water system at the time of 
production to a given point where the quality of water 
remains at a state that is over the minimum standards 
of water quality (Lenzen, 2002).   
       This study seeks to determine an optimal model 
and its concept in relation to water resources 
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management based on trade approach, in virtual 
water mainly in the countries that have scarcity of 
water. According to the study it is evident that water 
crisis has been a paramount concern and this resulted 
in the establishment of virtual water. This was largely 
based on some of the countries that largely depend on 
the importation of food because there is no adequate 
water to provide for food production. Therefore, it is 
essential to come up with a model that can maximize 
the aspect of water resource management in relation 
to virtual water globally. 
 
2. Research methodology 
         Saunders viewed research as a method of 
collecting information in a systematized manner with 
the objective of increasing knowledge. This 
definition emphasize on systematic manner of inquiry 
into the unknown. This is among the prime pillars of 
scientific research. To establish this systematic 
manner, there needs to be a methodology of carrying 
out a research project. Methodology is the theory of 
how research should be conducted. This explores the 
procedure of a research activity, the scientific 
principles that inform the research activity and 
strategies that are employed to objectively answer the 
research questions. The data involved in this research 
is of qualitative and qualitative nature.  
      There are various methods adopted for each type 
of data while in certain cases, a mixed approach has 
been adopted. The researcher noted that there was 
little practicality in collecting primary data this being 
in a sense that it would take an extremely long period 
of time and money. Also, it might end up leading to 
biased data or information since the work would be 
done in a hurry so as to save time. Therefore, 
researcher had to largely rely on secondary data. 
2.1 Data collection 
      As earlier stated, this study will primarily rely on 
secondary data. The data was mainly used to evaluate 
how a conceptual model can enhance water resource 
management in relation to virtual water. Publication 
on the conceptual aspect of virtual water trade in 
relation to dealing with the challenge of water crisis 
will also be used to evaluate what possible solutions 
that can be adopted by countries which are facing 
water scarcity. This will also come up with ways of 
optimizing the given situation that they are in without 
overlooking any aspect. 
      This study in its effort to achieve its set objectives 
it had to apply the use of various data sources, which 
were available in relation to coming up with a 
conceptual model that would fully optimize the 
aspect of water resource management in relation to 
virtual water. The various sources came largely from 
secondary data so as to help in coming up with the 
necessary knowledge and information that is based 

on the subject of the research. These sources included 
government and international organizations 
publications. The researcher analyzed different and 
numerous number of publications mainly by other 
scholars, world bank and the united nations in 
relation to water scarcity. 
 
3. Research objectives and focus issues 

1. To explain how an optimal model for water 
resource management and its application to 
the aspect of virtual water works 

2. To explain how the importance of water 
resource management in relation to trade 
approach in virtual water trade affects 
countries 

3. To explain how to come about with the best 
way to maximize virtual water in countries 
that are highly affected by water crisis 

4. To explain why virtual water is significant 
 

4. Research questions 
1. How has the significance of virtual impacted 

the world in relation to water crisis? 
2. Why is having a model that optimizes water 

resource management in relation to virtual 
water important? 

3. How can virtual water be best put into use to 
help in dealing with water crisis? 
 

5. Research hypothesis 
      The research hypothesis in this study is; how can 
the best conceptual model that can maximize the 
effect of water resource management in relation to 
virtual water trade be put into use? 

Type of 

relationship 

Variable 

Negative 

relationship 

Positive 

relationship 

Lack of 

relationship 

Virtual water 

trade and 

water resource 

management 

 

Has a positive 

relationship that 
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the water 

sources. 

 

Virtual water 

and arid and 

semi arid 

regions 
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the virtual 

water trade 

Results in the 

saving of water 

and the 

production of 

food that does 

not take up 

much water. 
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6. Literature Review 
     Since the establishment of the concept of virtual 
water, there have been numerous studies, debates and 
research conducted on the subject. Virtual water is 
considered to be both politically silent and 
economically invisible (Neubert, 2008). Hence, this 
is believed to have made it possible in the past for 
countries which have water scarcity to be able to deal 
with water shortage by importing food from other 
countries with better water resources without the 
establishment or development of a policy discourse 
that is directly linked to national water scarcity 
(Bouwer, 2000). 
    The term virtual water is believed to have been 
developed in mid 1990s and has over the years 
received considerable  attention among scientific 
communities, policy makers and the general public 
(Zimmer, 2003). The debates on virtual water are 
highly intense and largely focus on the importance of 
the concept of virtual water, and the feasibility of 
importing virtual water to deal with the issue of local 
water scarcity.  
    According to Yang (2002), the volumes of overall 
cereal import in countries which are in the southern 
Mediterranean were correlated inversely to the 
available water resources. For instance, in countries 
such as Libya and Israel where water resources is 
highly scarce, an estimate of over 90 percent of the 
domestic supply of cereals is largely based on 
importation (Craswell, 2007). According to Allan 
(2011), over the past few decades, there have been 
numerous challenges that come up in relation to 
management and allocation of water mainly in the 
semi-arid and arid regions, where the demand for 
water regarding social uses and economic uses has 
been on the rise.  
     A given nation can preserve its domestic or local 
water resources through the importation of product 
that are considered to be water intensive, rather than 
trying to produce them domestically (Gleick, 2002). 
These methods of water saving can be employed in 
the production of alternative, higher value 
agricultural products, to promote environmental 
services or to deal with some of the other growing 
domestic needs (Ioris, 2005). Over the recent years, 
the concept of virtual trade water to help deal with 
water scarcity in countries which are affected by this 
has gained recognition, both in the political aspects 
and in the scientific aspects (Hoekstra, 2005).  
However, there are some scholars who believe that 
the idea of the concept is highly ambiguous and thus; 
should be worked on more critically. This is in the 
sense that the concept varies between an analytical, 
descriptive concept and a political influenced 
strategy. In relation to being an analytical concept, 
virtual water trade refers to an instrument or tool that 

creates room for the assessment and identification of 
policy options that are not only based on the 
scientific aspects, but also in the political aspect 
(Fraiture, 2003). On the other hand, in relation to a 
political influenced strategy, it raises questions as to 
whether virtual water trade can be established in a 
manner that is considered to be sustainable, whether 
the establishment can be managed in an ecological, 
economical and social manner, and which are the 
countries that the concept of virtual water provides a 
meaningful option (Rockstro¨m, 2001).  
    The virtual water measures are believed to have 
some of the following demerits; it relies too much on 
the given assumption that all the water resources such 
as rainfall or irrigation system have the same value 
(Falkenmark, 2006). It does not act as an indicator of 
potential harm to the environment, or does not give 
any form of information of whether the water 
resources are being employed within sustainable 
limits of extraction (Rahman, 2008). Another limit is 
that it is based on the assumption that the volume of 
water that would be saved by reducing a high water 
use activity can be used in other activities that require 
less water (Merrett, 2003). 
 
7. Findings 
       Virtual water volume and crop water 
productivity are both directly and indirectly linked to 
crop water usage in relation to crop production in 
different parts of the world. This has in turn resulted 
in dependence largely on the given fraction of crop 
biomass that can be produced or harvested and is 
usually termed as harvest fraction. Crops that are 
considered to have a huge harvest fraction such as 
fodder grasses, forage crops, sugar beets and sugar 
cane have low virtual volume and huge large crop 
water productivities. This shows that there is a direct 
relationship between the two concepts. On the other 
hand, crops that have low harvest fraction such as 
spices, coffee or cocoa have large virtual water 
volumes and low crop water productivities. 
      Countries that have challenges of water scarcity 
through the global crop water model have shown to 
rely largely on virtual water trade for food 
production. The significance of virtual water trade 
has helped in the coming up with crops that can be 
grown in areas that have water scarcity, and these has 
in turn ensured that water resource management is 
effective and efficient. Different crops have different 
water usage in relation to their production. The global 
crop water model has acted as a guiding tool in 
distinguishing these crops, and has proved to be the 
best in relation to water resource management. In 
addition to this it has helped in the great promotion of 
the concept of virtual water.  
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      The graph below shows the global average 
monthly consumption of water use in relation to blue 
water and green water top and bottom respectively 
regarding crops such as cotton, wheat and rice in km2 
in accordance to the global crop water model for a 
period of four years 2008-2011.  

 
 
8. Conclusion 
 
   The semi-arid and arid areas in relation to water 
scarcity have been a topic that has brought about 
numerous debates on how best to come up with a 
solution, which will ensure they get water and 
methods of how to manage their water resources. 
Having the knowledge and understanding of the 
concept of virtual water and its value is critical. 
Through the use of the global crop water model the 
concept of virtual water has greatly been improved, 
but there is still question of how best the model can 
be improved to more efficient and effective to both 
developed and developing countries. 
    Differentiating the water consumption and usage 
of crops has acted as the guiding principle in the 
effective application of virtual water trade. In 
addition to this, it has largely been based on different 
models that are applied in association with the 
concept of virtual water trade. Currently the model of 
global crop water is proving to be the most effective 
in terms of optimizing the aspect of water resource 
management, and is being adapted by many of the 
countries globally. 
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Abstract: Sustainable agricultural production is a paramount goal of many developing countries in order to ensure 
that foods required for the growing population are available in the right quantity and quality. This paper evaluated 
the extent of sustainability of the Nigerian crop production sector using secondary data from the FAO statistical 
database. Inferences of sustainability was made with contingency table developed by Monteith (1990) after 
computing geometric growth rates of land use and crop outputs. Results show that production of majority of the 
crops was not recently sustainable. Between 1961 and 1980, cereals (4.07%), maize (8.17%), sorghum (5.16%), 
millet (3.76%), yam (1.08%), kolanut (0.92%), oil palm (0.93%), vegetables and melon (0.82%) and plantain 
(2.53%) were sustainably cultivated while only cocoa (0.14%) and kolanut (1.82) percent show sustainability 
between 1981 and 2000. The findings suggest that ensuring sustainability of crop production in Nigeria requires 
adequate investments in highly productive farm technologies to make up for degradation of soil resources.  
[Abayomi Samuel Oyekale. Statistical Evaluation of Sustainability of Selected Crop Production in Nigeria. Life 
Sci J 2012;9(4):2769-2775] (ISSN:1097-8135). http://www.lifesciencesite.com.. 408 
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1. Introduction 
 Agriculture is the most dominant sector in the 
economies of many sub-Saharan African nations. 
This is partly because the food it provides is the basis 
for human existence. However, it is paradoxical to 
note that as population grows, the food need of 
nations increases, but the arable land needed to grow 
the food becomes scarcer. In Nigeria, persistent 
stagnation in agricultural production is now a matter 
of serious concern. Although outputs in some crops 
have recently increased, it had been realized that most 
of these increases resulted from increase in land areas 
cultivated (Falusi, 1997). Thus, increasing crop 
production puts more pressure on the forest, and it is 
not sure whether this can be sustained as population 
further increases.  
 A growing awareness now exists of the fact 
that attainment of food security has gone beyond 
availability of improved production technologies, but 
the natural resource base upon which crop production 
ultimately depends must be appropriately managed 
and conserved (Mwale, 1998). In this respect, 
national governments, international organizations and 
non-governmental organizations (NGOs) are now 
actively involved in the development of workable 
natural resource conservation strategies in order to 
reverse the negative synergy developing from 
increased demographic pressure, environmental 
degradation and food insecurity.  
 Moreover, it had been realized that the 
traditional agricultural production system was stable 
and biologically conducive to soil nutrient 
replenishment because of the long fallow period 
(Scherr, 1999). But with increasing demographic 

pressure in many of the SSA countries, crop 
production has expanded to marginal lands and 
fallow periods have drastically reduced. There is now 
increase in the rates of forest clearing for agricultural 
production, and degradation of farmlands and decline 
in yields of crops persists (Pinstrup-Andensen et al., 
2001).  
 Furthermore, the peculiar characteristics of 
the humid tropical soils which are sandy, highly 
weathered, low in organic matter, and highly 
susceptible to soil erosion, nutrient depletion and 
compaction have worsened the situation (Pinstrup-
Andensen and Pandya-Lorch, 2001). The implication 
of all these on SSA agriculture now poses a great 
challenge of how to meet the food needs of the ever 
growing population without irreversibly damaging 
the fragile land resource base to food policy makers 
(Pretty, 2001). 
 In Nigeria, the issues of concern to 
sustainable agriculture include the problems of soil 
vis-à-vis human induced soil degradation, bush 
burning and soil compaction (FAO, 2000). The 
problem of resource degradation has been identified 
as the most crucial environmental challenge that faces 
the nation (World Bank, 1990a). This conclusion was 
reached based on its great economic significance, the 
wide area of land that is affected, and the large 
number of people whose economic activities are 
directly hampered. Specifically, the problem of land 
degradation affects about 50 million Nigerians, and 
an estimated annual cost of US $3 billion is to be 
borne by the Federal Government. However, this 
conservative estimate only reflects the cost of food 
replacement through importation without considering 
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the costs of health hazards that could likely result 
(World Bank, 1990a). Similarly, natural resource 
degradation and accelerated rates of population 
growth have significantly undermined the productive 
capacity of majority of the Nigerian soils (FAO, 
1991; Higgins and Antoine, 1991).  

Moreover, the problem of sustaining growth 
in agricultural production emanates from unplanned 
land use and inability to give adequate attention to 
physical, biological and ecological implications of 
agricultural intensification (Barbier, 2001). 
Consequently, crop yields on some of the high 
potential and high input areas of the tropics have now 
started to decrease, while the reserves of unused 
lands are decreasing and the resource base of 
agriculture continues to be degraded (FAO, 1997).  
 Given the level of agricultural technology 
development in Nigeria, there are 40-50 million 
people in excess of the land’s supporting capacity at 
present who are just mining the soil to support 
themselves (FAO, 2000). In addition, widespread 
poverty and income inequality also confront the 
households’ decisions for any investment in soil 
conservation practices (Barbier, 2001). Without being 
addressed, such economic condition is liable of 
culminating into serious ecological crises (WCED, 
1987). Sustainable development would therefore be 
compromised under impoverished situation where 
short-term survival takes precedence over long-term 
productivity. In some northern states, for instance, 
just as it is happening in some nations in North 
Africa, ecology degrading activities by the private 
and public sectors are in urgent need of remediation. 
Many irrigation projects have ended up displacing 
poor farmers and pastoralists from their traditional 
sources of water and land. Thus, they are forced to 
move to more fragile lands that are prone to erosion 
(Barbier and Thompson, 1998; Barbier, 2000). 
 Conventional wisdom therefore teaches that 
a central and crucial point in the performance of 
Nigerian agriculture in the last three decades is the 
issue of production sustainability. This can be vividly 
seen from the persistent stagnation in agricultural 
production resulting from low resource productivity 
of small-scale farmers that dominate the food 
production sub-sector. For instance, total cereal 
production index decreased from 142 in 1996 to 
135.6 in 1997, before slightly increasing to 135.9 in 
1998. Even between 1990 and 1997, cereal yield per 
hectare decreased from 1093.11 kg to 1008.44 kg 
(ECA, 1998).  
 Sustainable food production as a recent 
policy objective in Nigeria is far from being realized. 
Poor agricultural production has led to decline in the 
level of welfare among the rural and urban 
households. As food prices increase, poverty and 

malnutrition problems widen in dimensions. Worse 
still, 87 percent and 67 percent of the core poor were 
in agriculture in 1985 and 1992 respectively (FOS, 
1999). It has also been found that 77 percent of 
farmers are poor, while 48 percent are in extreme 
poverty (FOS, 1999). Because crop yields are low, 
some farmers cannot even pay for hired labour and 
land rent at the end of the season. Many who are 
willing to invest in soil conservation technologies 
cannot get the means to do so. And because of the 
fight for survival, continuous cropping and 
deforestation continue in many ecological zones of 
the nation. 

The importance of agriculture in Nigerian 
economy cannot be over-emphasized. Specifically, 
agriculture contributes more than 30 percent of the 
total annual GDP, employs about 68 percent of the 
labour force, accounts for over 70 percent of the non-
oil exports, and provides over 80 percent of the food 
needs of the country. However, the small-scale 
farmers that dominate the sector are facing serious 
problems in getting good land due to progressive 
growth in population, land degradation, and 
inadequate planning in the use of available land 
(FAO, 1991; Barbier, 2000, 2001). In spite of 
massive government investment in the sector and 
related programmes over the years, in the form of 
input subsidies, the River Basin Development 
Authorities, Agricultural Development Projects 
(ADPs), Green Revolution, Operation Feed the 
Nation, Directorate for Food, Roads and Rural 
Infrastructure (DFRRI), among others, the sector’s 
performance is still far below expectation. 

The Nigerian small-scale farmers largely 
depend on traditional methods of farming. These 
farmers are facing various land use constraints, which 
is one of the major sources of declines in agricultural 
productivity. Even if rural households choose to stay 
on degraded land, its declining productivity will be 
unable to support growing rural populations, not to 
consider the nation as a whole. Thus, some 
households are forced to abandon existing 
agricultural areas in search of new forest land. Where 
land is scarce, continuous cropping on fragmented 
pieces of degraded farm plots persists with little or no 
soil conservation investments, and resource 
productivity eventually decreases (FAO, 1991).  

Low resource productivity of Nigerian 
agriculture is a reflection of its comparatively low 
input use (FAO, 2000). Reardon (1998) noted that 
low use of fertilizer across African countries is a 
major cause of concern, both from the food 
production and environmental perspectives. FAO 
(1998) submitted that shortage of good quality 
agricultural land for smallholder is a problem in 
many regions of the world. Payment of compensation 
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in cash or in kind for the use of land no doubt affects 
land use intensity (Adegboye, 1986). According to 
Nwosu (1991), the government of Nigeria has been 
acquiring large tracts of land for agricultural and non-
agricultural purposes. Therefore, access to land 
through ownership or secure tenure is a sine qua non 
for improving agricultural productivity.  

In order to therefore address natural resource 
degradation and food insecurity, the logical and 
paramount goal that faces Nigerian food policy 
makers is the development of progress pathways that 
enhance sustainable natural resource management 
and increased food production. This is the only way 
to harmonize population growth with people’s 
increasing food demand so that the nation can 
steadily achieve its medium term development goal. 

Enough evidence abounds on the persistent 
weakness of the Nigeria’s natural resource base to 
support increasing food demand of the growing 
population (World Bank, 1990a; 1990b). Food policy 
makers have now realized the need to integrate 
environmental matters into the frameworks of 
agricultural policies, and studies on agriculture-
population-environment nexus are now highly 
demanded at all levels of agricultural development 
planning. This study then ranks most applicable to 
current Nigeria’s goal of sustainable economic 
development, because it will provide some important 
inter-linkages on the issues of environmental 
degradation and sustainable agricultural production. 

Policymakers in developing countries are 
increasingly frustrated as they try to increase 
agricultural production, reduce poverty, and sustain 
their resource base. Their frustration is compounded 
by lack of information about how to bring about these 
desired outcomes, and they are unsure about which 
sustainability targets they should aim for, what the 
short-term and long-term costs will be, and how to go 
about reaching these targets (Vosti, 1992). Therefore, 
economic planners in developing countries are facing 
serious dilemma on the need to strike a balance 
between meeting the immediate short-term needs of 
increasing agricultural production through forest 
clearing or destruction and the grave long-term cost 
of reduced agricultural productivity through land 
degradation. However, this study partially evaluates 
sustainability of Nigerian crop production sector 
using the trends of land areas and output. This is vital 
for addressing future food requirements of the 
country in relation to persistent degradation of land 
resources. In the remaining parts of the paper, 
materials and methods, results and discussions and 
conclusion have been presented.  
2. Materials and methods 
The area of study 

 This study was carried out in Nigeria. 
Nigeria is one of the Sub-Saharan African (SSA) 
nations located in the western part of Africa. The 
nation shares boundary with the Republic of Benin to 
the west, the Niger Republic to the north, the 
Republic of Cameroon and the Chad Republic to the 
east, and the Atlantic Ocean forms a coastline of 
about 960 Km2 to the south. The country lies between 
the Latitudes 400 and 1400 north of the equator. The 
climate varies from equatorial in the south to tropical 
in the center to arid in the north. It is equally blessed 
with a total land area of about 92,377,000 hectares, 
out of which about 91,077,000 hectares are solid land 
area. Its terrain consists mainly of southern lowlands, 
which merge into central hills and plateaus, 
mountains in the southeast, and plains in the north. 
Natural resources include petroleum, tin, columbite, 
iron ore and coal. Soil degradation, deforestation and 
droughts are the nation's primary environmental 
concerns.  
Sources and limitations of data 
 The data used in this study were the national 
aggregates for land areas and output contained in the 
Production Yearbook published by the Food and 
Agriculture Organization (FAO), FAOSTAT web site 
(www.fao.org). The study period can be divided into 
two. First, 1961-1980, which was characterized by 
low population, low rate of urbanization, agricultural 
policies that were not too demanding on the 
environment and little threat from depletion of the 
ozone layers resulting into climatic vagaries. The 
second period, 1981-2000 can be described as the 
period of high population density, high rate of 
urbanization, increasing threats from climate 
vagaries, and adoption of agricultural policies like the 
Green Revolution and the Structural Adjustment 
Program (SAP) that largely characterized by 
increased use of agrochemicals. A comparison of the 
results of the data analysis was therefore made for the 
two periods. 
Methods of data analysis  
Standard deviation 

The standard deviation is the square root of 
variance, and it gives us an index of dispersion 
expressed in the same units as the observations from 
where it is calculated (Frank and Althoen, 1994). The 
standard deviation is represented by the symbol s and 
is given by: 
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Where Xi is the individual observation/score, X is the 
mean and n is the number of observations. 
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Test of statistical significant difference 
 The t-test was used to compare some 
computed means in order to test whether a significant 
difference exists between them. The formula is given 
as: 
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Where: 
tcal = student’s t distribution value calculated 
X1 = mean for variable X1, 
X2 = mean of for variable X2, 
S1= standard deviation for variable X1, 
S2= standard deviation for variable X2, 
n1= number of observations in variable X1, 
n2 = number of observation in variable X2, 
 
 Crop production sustainability was inferred 
from the contingency table developed by Monteith 
(1990) (table 1). In order to determine the 
sustainability of crop production, the geometric 
growth indexes for the land areas harvested and the 
yields were calculated. These form the basis for 
conclusion. If the land index is greater than yield 
index, production is not sustainable, and vice versa.  
 
Table 1: Contingency table for inferring production 
sustainability based on trends of system inputs and 
outputs 
Output Input 

Decreasing Constant Increasing 
Decreasing Indeterminate Unsustainable Unsustainable 
Constant Sustainable Sustainable Unsustainable 
Increasing Sustainable Sustainable Indeterminate 

Source: Monteith (1990) 
 The geometric growth (indices of 
sustainability) were computed from the equation 
below: 
 

It = k kppp )1)..(1)(1( 21    3 

Where: It =index of output and input used in period t 
  pi = percentage growth rate between years t 
and t-1.  
  k = n -1 (where n is the number of 
observations) 
3. Results and Discussions 
Testing for statistical difference in land areas 
harvested and yield 

In order to analyse the trend in the use 
agricultural land and crop yields, average land areas 
cultivated and yields for each crop in the 1961-1980 
and 1981-2000 periods were computed, and using the 
t-statistics, statistical differences between them were 
tested. Table 2 shows that in grain crops the mean 
differences between land area cultivated to cereal 
crops, maize, and rice were all statistically significant 
at 1 percent level. Moreover, the average yields per 
hectare show statistical difference for cereal, rice, 
millet and sorghum at 1 percent level. It is worth 
noting that while maize shows statistical mean 
difference for land area, yields are not statistically 
different at 5 percent. This implies that over those 
periods, maize yields are still at almost the same 
level. Therefore, it could be inferred that recent 
increases in maize production in Nigeria have not 
really come from improvements in the yields, but 
from expansion in land areas. Falusi (1997) had 
earlier made this assertion. Millet land areas mean 
difference is with negative sign, while the yield 
difference is positive, just as it is recorded in all other 
cereal crops. This shows that despite the fact that land 
area cultivated to millet has declined over the years, 
the yields have increased significantly perhaps due to 
use of improved seeds, increase in land and fertilizer 
use that is more prevalent in some Northern States 
where sorghum is largely grown. 
  

Table 2: Mean difference and t-statistics for some crops land areas and yields during 1961-1980 and 1981-2000 
Crop Cultivated Area Yield Per Hectare (Kg/Ha) 

Mean Difference T-Statistics Mean Difference T-Statistics 
Cereal 
Maize 
Rice 
Millet 
Sorghum 
Tuber/Roots 
Cassava 
Yam 
Potatoes 
Cocoa 
Kolanut 
Oil-Palm 
Plantain 
Vegetables 

130,003,415 
2,482,200 
1,099,110 
-64,700 
383,410 
2,055,239.25 
1,127,340.4 
808,600 
9,333.85 
23,125 
-147,500 
218,400 
18,225 
343,176 

109.592* 
6.3387* 
8.1468* 
-0.1753 
0.9119 
1.3976 
5.9480* 
4.8258* 
5.6017* 
4.1950* 
-2.5047** 
2.1636** 
1.6717 
6.5469* 

473.78 
197.5223 
410.230 
479.46 
368.75 
1,173.77 
688.25 
-458.295 
-321.98 
13.555 
69.565 
123.59 
1,647.27 
791.469 

9.7212* 
1.3911 
4.4181* 
7.6181* 
6.0121* 
1.2161 
2.9043* 
-0.2232 
7.0686* 
0.565 
0.2976 
8.1774* 
7.991* 
5.4927* 

Source: Computed from data from FAO Publications 
Note: * Statistically significant at 1% level, ** Statistically significant at 5% level 
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 In the roots and tuber crops, cassava, yam 
and potatoes all have their mean differences in land 
area harvested to be statistically significant at 1 
percent level. However, it is only cassava and 
potatoes that show statistical difference for the 
average yields. It should be noted that the average 
yield differences in potatoes and yam are with 
negative sign. This negative sign implies that their 
production has not been sustainable over those years. 
 In cash crops, mean difference for cocoa 
land area shows statistical difference at 1 percent 
level, but no statistical difference is computed for the 
yield difference. Mean difference for kola nut land 
area harvested is with negative sign, and it is 
statistically significant at 5 percent level. Yield 
difference for kola nut is however with positive sign, 
but statistically insignificant at 10 percent level. It is 
only in oil palm that the land areas mean difference 
and yield difference are not equal to zero at 5 percent 
level and 1 percent level respectively. 
 Finally, in fruits and vegetables, only 
vegetables and melon have the mean difference land 
area not equal to zero, being statistically significant at 
1 percent level, but both the mean differences of the 

yields in plantain and vegetables and melons are 
statistically significant at 1 percent level. 
 
Geometric growth index as a measure of 
sustainable crop production in Nigeria 
 This study used the geometric growth index 
to determine the sustainability index of crop 
production in Nigeria. This is done in order to 
overcome the weaknesses of the time trends proposed 
by Monteith (1990). This weakness is noticed by its 
not being able to determine the sustainability state 
when both input and output move in the same 
direction. Using the geometric proportionate growth 
index, any production system is concluded 
sustainable if the proportionate yield growth index is 
greater than the proportionate land area growth index. 
However, it should be stressed that the analyses done 
here have some limitations in the sense that only land 
is considered as input, and nothing is known about 
the state of the land in respect of depletion and/or 
rejuvenation of soil nutrients. Taking all other factors 
to be constant, this section therefore uses the trend of 
output and input approach to partly infer production 
sustainability. 
 

 
Table 3: Geometric growth index as a measure of sustainable crop production in Nigeria (1961 – 1980) 

Crop Yield Index Land Index Sustainability Index Inference 
Cereal 
Maize 
Rice 
Sorghum 
Millet 

1.0202 
1.0262 
1.0429 
1.0335 
1.0169 

0.9795 
0.9445 
1.0712 
0.9819 
0.9793 

0.0407 
0.0817 
-0.0283 
0.0516 
0.0376 

Sustainable 
Sustainable 
Sustainable 
Unsustainable 
Sustainable 

Root and tubers 
Cassava 
Yam 
Potatoes 

1.0107 
0.0006 
1.0161 
0.9842 

1.0118 
1.0229 
1.0053 
1.0513 

-0.0011 
-0.0223 
0.0108 
-0.0671 

Unsustainable 
Unsustainable 
Sustainable 
Unsustainable 

Cocoa 
Kolanut 
Oil palm 

0.9868 
1.0038 
1.0000 

1.000 
0.9946 
0.9907 

-0.0132 
0.0092 
0.0093 

Unsustainable 
Sustainable 
Sustainable 

Vegetable & Melon 
Plantain 

1.0110 
1.0198 

1.0028 
0.9945 

0.0082 
0.0253 

Sustainable 
Sustainable 

Source: Computed from data from FAO and Publications 
 

The sustainability indices (table 3) show that 
out of the crops that were sustainably cultivated, 
maize has the highest sustainability index of 8.17 
percent, while vegetables and melon have the lowest 
index of 0.82 percent. On a general note, the analysis 
shows that many of the food and cash crops were 
sustainably cultivated between 1961-1980. This could 
be traced to fertility of land. The fallow periods then 
could be as high as 3 -4 years. The pressure on land 
during that period was lower because of low 
population, and farmers readily got the needed 
fertilizer to add to their crops for increased 
productivity. 
 Table 4 shows that during the 1981–2000 
period, agricultural production was mostly 

unsustainable. Only cocoa and kolanut were 
sustainably cultivated. This shows that land area is 
growing at higher rate than yield. This could be 
attributed to possible extension of crop production 
activities to marginal land and reduction of fallow 
period. 
 Cocoa and kolanut that were sustainably 
cultivated could be attributed to dissolution of the 
Commodity Boards for the enhancement of cash crop 
production under the SAP, which made farmers to be 
able to take better care of their cocoa farms due to 
better market prices as liberalization policy was fully 
implemented. As cocoa trees were being cared for, 
kolanut would not be left out since most farmers 
intercrop it with cocoa. All these would have 
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contributed to sustainability of cocoa and kolanut 
production. 

 

 
Table 4: Geometric growth index as a measure of sustainable crop production in Nigeria (1981 – 2000) 
Crop Yield Index Land Index Sustainability Index Inference 
Cereal 
Maize 
Rice 
Sorghum 
Millet 

1.0057 
1.0025 
0.9853 
1.0001 
0.9797 

1.0512 
1.1194 
1.0754 
1.0380 
1.0619 

-0.0455 
-0.1169 
-0.0901 
-0.0379 
-0.0822 

Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 

Root and Tubers 
Cassava 
Yam 
Potatoes 

0.9995 
1.0079 
0.9949 
0.9881 

1.0727 
1.0518 
1.0932 
1.0884 

-0.0732 
-0.0439 
-0.0983 
-0.1003 

Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 

Cocoa 
Kolanut 
Oil palm 

1.0172 
0.9957 
1.0034 

1.0032 
0.9775 
1.0215 

0.014 
0.0182 
-0.0181 

Sustainable 
Sustainable 
Unsustainable 

Vegetable & Melon 
Plantain 

1.0119 
1.0082 

1.0437 
1.0238 

-0.0318 
-0.0156 

Unsustainable 
Unsustainable 

Source: Computed from data from FAO Publications 
 
 Table 5 also shows that only cocoa, kolanut 
and plantain were sustainable cultivated during the 
period 1961–2000. Sustainable cultivation of plantain 
could be explained by its ability for natural 
regeneration and the fact that most farmers use the 

plant to raise cocoa at the early stage because it 
provides shade for the tender plants. This implies that 
increased cocoa production could result into 
increased plantain production. 
 

 
Table 5: Geometric growth index as a measure of sustainable crop production in Nigeria (1961 – 2000) 
Crop Yield Index Land Index Sustainability Index Inference 
Cereal 
Maize 
Rice 
Sorghum 
Millet 

1.0126 
1.0139 
1.0133 
1.0072 
0.9986 

1.0143 
1.0275 
1.0714 
1.0092 
1.0012 

-0.0017 
-0.0136 
-0.0581 
-0.0020 
-0.0106 

Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 

Root and Tubers 
Cassava 
Yam 
Potatoes 

1.0027 
1.0011 
1.0053 
0.9848 

1.0407 
1.0374 
1.0471 
1.0693 

-0.038 
-0.0363 
-0.0418 
-0.0845 

Unsustainable 
Unsustainable 
Unsustainable 
Unsustainable 

Cocoa 
Kolanut 
Oil palm 

1.0018 
1.0001 
1.0017 

1.0016 
0.9845 
1.0022 

0.0002 
0.0156 
-0.0005 

Sustainable 
Sustainable 
Unsustainably 

Vegetable & Melon 
Plantain 

1.0112 
1.0136 

1.0224 
1.0088 

-0.0112 
0.0048 

Unsustainable 
Sustainable 

Source: Computed from data from FAO Publications 
 
4.  Conclusion 
 Sustainability of agricultural system is 
paramount for ensuring food security of a nation. 
This objective is however far from being achieved in 
many developing countries due to rapid degradation 
of soil resources. The findings from this study have 
shown that crop production in Nigeria was more 
sustainable between 1961 and 1980. This study also 
found that the growth rates of yield are lower than 
that of land area in most of crops cultivated in 
Nigeria in recent time. The government needs to 
redefine research focus and priorities in order to meet 
the challenges of resource degradation. Many 
researches in Nigeria are wrongly focused or 
unclearly defined. Redefining research goals and 
priorities is imperative. More research is needed on 
the impact of human cropping activities on the 

environment especially in the Savannah zone that 
produces about 80% of grains and 95% of livestock 
products to satisfy the basic human needs of food. 
Sustainable agriculture as an integral component of 
sustainable economic development in Nigeria must be 
approached by research efforts geared towards broad 
based holistic goals that can be achieved through 
multi-disciplinary and system approaches that give due 
consideration and cognizance to the interactions 
between man, technology, environmental resources, 
economic and ecology. Integrating the goal of 
sustainable and regenerative agriculture is therefore a 
sine qua non for enhancement of resource productivity 
in the Nigerian agriculture. 
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Abstract:Diabetes mellitus is a systemic metabolic disease characterized by hyperglycemia, hyperlipedemia, 
hyperaminoacidemia, and hypoinsulinaemia it leads to decrease in both insulin secretion and insulin action, along 
with varying degrees of peripheral resistance to the action of insulin. The long-term effects of impaired glucose 
regulation can lead to permanent organ damage, such as cardiovascular disease, and disabilities. Nowadays, there is 
growing interest in medicinal herbs due to the side effects  associated with the therapeutic agent for the treatment of 
diabetes mellitus. In addition therapeutic action of herbal medicines is due to the herbal ingredients mechanism, 
bioactive compounds of most of the plants have been isolated and identified. However, mechanisms of action of 
most plants and their products that used for lowering of blood glucose remain unknown. in this study by searching in 
different sources and references such as Pub Med, MEDLINE, CNKI, EMBASE, Wiley Inter Science, Elsevier data 
bases, tried to express mode of action some common medicinal herbs that have important role in lowering of blood 
glucose and diabetics recovery. 
[Elahe Seyed Hosseyni, Hamed Haddad Kashani, Mohammad Hossein Asadi. Mode of action of medicinal plants 
on diabetic disorders. Life Sci J 2012;9(4):2776-2783]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 409 
409 
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Introduction: 

Diabetes mellitus is a metabolic disorder 
characterized by failure of glucose homeostasis with 
disturbances of carbohydrate, fat and protein 
metabolism resulting defects in insulin secretion, 
insulin action, or both. Without enough insulin, body 
tissues, particularly, the liver, muscle and adipose 
tissues fail to take and utilize glucose from the blood 
circulation. This results in elevated blood glucose 
levels, a condition known as hyperglycemia. If blood 
glucose levels remain high over a long period of time, 
this can result in long-term damage of organs such as 
the kidneys, eyes, nerves, heart and blood vessels. 
Complications in some of these organs can lead to 
death [1-3]. 

Currently, type 2 diabetes mellitus, the most 
common type of diabetes mellitus, is managed by a 
combination of diet, exercise, oral hypoglycemic 
drugs and sometimes insulin injections [4]. However, 
synthetic oral hypoglycemic drugs, which are 
currently the main form of treatment for type 2 
diabetes mellitus have been shown to have undesirable 
side effects and high secondary failure rates [4]. In 
addition, these drugs cannot be afforded by the 
majority of people living in rural communities of 
developing countries because of their high cost [4].  

These limitations, of currently available 
antidiabetic pharmacological agents have prompted 
researchers all over the world to investigate alternative 

antidiabetic remedies. In particular, consideration is 
given to plants and herbs used by traditional healers 
and herbalists as antidiabetic remedies with the hope 
of discovering new natural products that can be used 
or developed into safe, inexpensive and effective 
antidiabetic remedies. For their hypoglycemic 
potential using experimental animal models of 
diabetes [5-7] as well clinical studies involving 
diabetic patients [8-10]. In addition, bioactive 
compounds of most of these plants have been isolated 
and identified [10, 11]. However, mechanisms of 
action whereby most of these plants and their products 
exert their blood glucose lowering effects on tissue or 
organs remain unknown. 

 
Methods: 

We searched for papers published in Pub 
Med, MEDLINE, CNKI, EMBASE, Wiley Inter 
Science, Elsevier data bases. In this context, a number 
of medicinal plants and herbs have been studied and 
validated assess without language limit by retrieving 
key words “Diabetic, Medicinal plant, Mechanism, 
Bioactive, Ingredient, Insulin, phytochemistry, 
complication, carbohydrate, metabolism,” to identify 
mechanism and mode of action of medicinal plants on 
diabetics disorders. These searches were conducted by 
two independent examiners. The last date of the 
search was January 28, 2012. 
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Results: 
Type 2 diabetes mellitus; commonly known 

as non-insulin diabetes mellitus occurs in adult 
patients aged 40 years and above, is a polygenic 
disorder with obesity related insulin resistance playing 
a major role in its onset and progression. It is 
characterized by excessive hepatic glucose production, 
decreased insulin secretion from pancreatic beta cells, 
and insulin resistance in peripheral tissue such as 
muscle adipose and liver [12]. There are convincing 
data to indicate a genetic component associated with 
insulin resistance. Insulin resistance is a feature of the 
offspring of parents with type 2 diabetes. In Pima 
Indians, a group with a very high prevalence of insulin 
resistance and type 2 diabetes, the insulin resistance 
has been suggested to have a co-dominant mode of 
inheritance [13]. Insulin resistance is also caused by 
acquired factors such as obesity, sedentary life style, 
pregnancy, and hormone excess. During its early 
stage, insulin resistance is compensated for by 
hyperinsulinemia, thus preserving normal glucose 
tolerance. Deterioration into impaired glucose 
tolerance occurs where either insulin resistance 
increases or the insulin secretory responses decrease, 
or both [14]. 
Popularity of diabetes mellitus 

Currently, the overall global prevalence of 
diabetes is estimated to be between 3.0% and 3.6% of 
the population, of which 90% is type 2 diabetes [15, 
16] In this context, the prevalence of diabetes for all 
age groups worldwide was estimated to be 2.0% in 
1997[15], 2.8% in 2000 [16] and 3.6% in 2010 [15] 
and was projected to be 4.4% (366 million people) in 
2030 [16]. The prevalence of diabetes is reported to be 
higher in men than in women; however, there are 
more women than men with diabetes [16]. Population 
growth, urbanization, increasing prevalence of obesity 
and physical inactivity are thought to be the main 
factors responsible for the increasing prevalence of 
type 2 diabetes mellitus [16-18].  
Complications of diabetes mellitus   

Uncontrolled hyperglycemia in type2 
diabetes leads to the development of both acute and 
long term complications [3]. Acute complications of 
diabetes mellitus include non ketotic hyperosmolar 
coma. Long term complications include 
cardiovascular diseases, hypertension, chronic renal 
failure,  retinal damage, nerve damage, erectile 
dysfunction and macrovascular damage which may 
cause poor healing of wounds particularly of the feet 
and can lead to gangrene which may require 
amputation. Chronically elevated blood glucose levels 
lead to increase production of mitochondrial reactive 
oxygen species (ROS), which activate a number of 
metabolic pathways whose end products contribute to 
the development of long term complication of diabetes 

[3, 19]. These metabolic pathways activated by 
hyperglycemia-induced ROS include: the polyol 
pathway, formation of advanced glycation end product 
(AGE), hexosamine pathway and the protein kinase C 
(PKC) pathway [20-25]. 
Treatment of type 2 diabetes mellitus 

The chronic hyperglycemia of diabetes can 
lead to health complications such as blindness, 
gangrene, kidney failure, heart attacks and strokes, 
which are devastating to the individual and very 
expensive to the health services [1, 26, 27] Available 
evidence indicates that diabetes related complications 
can be prevented or delayed by achieving tight 
glycemic control [28].Therefore, much effort has been 
devoted to the search and development of optimal 
therapeutic regimens for the management of diabetes. 
Currently, type 2 diabetes is controlled and managed 
by a combination of diet restriction, weight reduction 
programs and oral hypoglycemic drugs [4]; Orally 
administered hypo-glycemic agents (e.g. 
sulfonylureas, repaglinide, metformin, alpha 
glucosidase inhibitors and thiazolidinediones (TZDs) 
are used first together with dietary restriction and 
exercise programs [4]. When hyperglycemia becomes 
severe, patients are usually switched to insulin 
injections, with or without oral agents to improve 
insulin action [4] However, current anti-diabetic 
medications have toxic side effects including, but not 
limited to, nausea, diarrhea, and hypoglycemia at 
higher doses, liver problems, lactic acidosis and 
weight gain. These side effects prompt patients to stop 
taking these anti-diabetic medications. Furthermore, 
despite the intensive use of current anti-diabetic 
agents, many type 2 diabetic patients still exhibit poor 
glycemic control and some develop serious 
complications within six years of diagnosis [26]. 
Clearly, there is a need for new anti-diabetic agents. 
Mode of action of hypoglycemic medicines 

Oral hypoglycemia agents exert their glucose 
lowering effects via a variety of mechanisms. These 
mechanisms of action include reduction of hepatic 
glucose production, (metformin, a biguanide), 
enhancement of insulin secretion by pancreatic beta 
cells, improvement of insulin sensitivity and inhibition 
of intestinal glucose digestion and absorption (alpha 
glucosidase inhibitors). The use of these drugs is 
however, limited by the fact that they have adverse 
side effects, such as potential hypoglycemia (e.g. 
sulfonylurea), weight gain (meglitinides, sulfonylurea 
and thiazolidinesdiones), gastro-intestinal discomforts 
(alpha glucosidase inhibitors, and alpha amylase 
inhibitors) and lactoacidosis (metformin) [29] In 
addition to their potential side effects, many of the 
oral anti-diabetic agents have higher secondary failure 
rates [4]. 
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 Medicinal plants for diabetes  
As is the case with other diseases, medicinal 

plants have been used since ancient times to treat and 
manage diabetes mellitus in traditional medical 
systems of many cultures throughout the world [30, 
31]Currently, medicinal plants continue to play an 
important role in the management of diabetes mellitus, 
especially in developing countries, where many 
people do not have access to conventional antidiabetic 
therapies [11] [32].  In developed countries the use of 
antidiabetic herbal remedies is reported to have been 
declining since the introduction of insulin and 
synthetic oral hypoglycemic agents during the early 
part of the twentieth century.  However, in recent 
years, there has been a resurgence of interest in 
medicinal plants with hypoglycemic potential in these 
countries. This renewed interest in herbal antidiabetic 
remedies in developed countries is believed to be 
motivated by several factors, including, the side 
effects, high secondary failure rates and the cost of 
conventional synthetic antidiabetic remedies [31]. 
Ethnopharmacological surveys indicate that more than 
1200 plants are used in traditional medical systems for 
their alleged hypoglycemic activity [33].The 
hypoglycemic activity of a large number of these 
plants products has been evaluated and confirmed in 
animal models [6, 34] as well as in human beings [8-
10] In some cases the bioactive principles have also 
been isolated and identified [5, 10, 11].  However, the 
mechanism of action of the most products, lower the 
blood glucose level, remain speculative. 
Most studied antidiabetic medicinal plants 

The most studied and commonly used 
medicinal plants whose blood glucose lowering effects 
have been tested and confirmed in different parts of 
the world include: Allium cepa (Onion), Allium 
sativum (Garlic), Aloe vera, Cinnamomum tamala, 
Coccinia indica, Gymnema sylvestre (Gurmar), 
Momordica charantia (Bitter Melon), Murrayi 
koningii, Ocimum sanctum, Panax (Asian) Ginseng, 
Trigonella foenum-graecum (Fenugreek), Pterocarpus 
marsupium (Indian Kino) and Syzigium cumini [35-
43].  
Bioactive constituents of antidiabetic medicinal 
plants 

 Ivorra et al [44] cited by Tanira, [45], 
studied the structure of 78 different compounds 
isolated from plants with attributed hypoglycaemic 
activity. They classified these compounds according 
to the following chemical groups:  1. Polysaccharides 
and proteins (59 com-pounds), 2. Steroids and 
terpenoids (7compounds), 3. Alkaloids (7compounds), 
4. Flavonoids and related compounds (5 compounds). 
Similarly, Bailey and colleague [30] listed 29 
compounds that contained 14 polysaccharides, 5 
alkaloids 4 glycosides and 6 other compounds. Grover 

and colleague [11] reviewed 45 medicinal plants of 
India with confirmed antidiabetic potential. Of the 17 
hypoglycemic principles isolated and identified in this 
review 5 compounds are amino acids and related 
compounds, 5 compounds are glycosides, and 3 
compounds are phenolic (flavonoids) compounds. The 
remaining compounds are alkaloids (2 compounds), 
terpenoids (1 compoud) and polysaccharides 
(1compound).  Bnouham [46, 47] also reviewed 178 
with potential antidiabetic activity. The 56 
hypoglycemic principles identified in this review 
belong to the following chemical groups: 1. 
Glycosides (mostly saponins) (24 compounds). 2. 
Phenolics (mostly flavonoids) (11 compounds) 
3.Polysaccharides (9 compounds) 4.Terpernoids (5 
compounds) 5.Amino acids and related compounds (4 
compounds) 6.Alkaloids (3 compounds). 

It can be concluded on the basis of these four 
studies that a variety of phytochemicals possess 
hypoglycemic activity. However, the majority of 
plants with blood glucose lowering activity appear to 
contain polysaccharides, glycosides and flavonoids. 
Another point of note in the above mentioned review 
studies is that a given plant and its product may 
possess more than one hypoglycemic principles which 
may act in synergy to exert a blood glucose lowering 
effect. 
Mechanism of action of antidiabetic medicinal 
plants and their constituents 

There are several possible mechanisms 
through which these herbs can act to control the blood 
glucose level [45]. The mechanisms of action can be 
related, generally, to the ability of the plant in 
question (or its active principle) to lower plasma 
glucose level by interfering with one or more of the 
processes involved in glucose homeostasis. The 
reported mechanisms whereby herbal antidiabetic 
remedies reduce blood glucose levels are more or less 
similar to those of the synthetic oral hypoglycemic 
drugs and are summarized as follows [45-48]: 1. 
Stimulation of insulin synthesis and secretion from 
pancreatic beta-cells. 2. Regeneration/revitalization of 
damaged pancreatic beta cells. 3. Improvement of 
insulin sensitivity (enhancement of glucose uptake by 
fat and muscle cells).  4. Mimicking the action of 
insulin (acting like insulin). 5. Alteration of the 
activity of some enzymes that are involved in glucose 
metabolism. 6. Slowing down the absorption of 
carbohydrates from the gut. 36medicinal plants and 
their products reviewed by Grover and colleagues 
[11]. They studied hypoglycemic action of the plants. 
13altered the activities of hepatic enzymes involved in 
glucose metabolism (stimulation of glucokinase and 
glycogen synthase and inhibition of glycogen 
phosphorylase and glucose 6-phospatase), 11 
stimulated insulin secretion from pancreatic beta cells, 
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4 decreased intestinal absorption of glucose, 3 
increased insulin sensitivity, 3 regenerated or 
protected pancreatic beta-cells from damage and 2 
acted like insulin.  Similarly, of the 60 plants extracts 
reviewed by Bnouham and co-workers [46, 47] whose 
hypoglycemic mechanism of action have been studied, 
20 stimulated insulin secretion from pancreatic beta 
cells, 11 altered the activities of hepatic enzymes 
involved in glucose metabolism, 11 decreased the 
intestinal absorption of glucose, 11increased insulin 
sensitivity, 4 regenerated or repaired pancreatic beta-
cells and 3 acted like insulin.  It can be concluded on 
the basis of the above mentioned reviews that the 
majority of antidiabetic medicinal plants exert their 
blood glucose lowering effect through stimulation of 
insulin release from pancreatic beta cells or through 
alteration of some hepatic enzymes involved in 
glucose metabolism. Another point of note in the 
above mentioned reviews is that a given plant or its 
product may exert its blood glucose lowering effect 
through a combination of more than one mechanism 
[11]. 
Investigation of the antidiabetic activity of plant 
substances. 

To study antidiabetic potential of medicinal 
plants, Firstly, candidate plants are collected, 
extracted and screened for hypoglycemic activity 
using either in vitro or in vivo bioassay techniques. 
Secondly, active ingredients are isolated and identified 
from plants showing hypoglycemic effects during the 
screening tests. Thirdly, the blood glucose lowering 
mechanism of action of the crude plant extract and 
active ingredients is investigated. Fourthly, clinical 
trials are conducted on the crude plant extract or 
isolated active ingredients [30].  
Monitoring of medicinal plants for antidiabetic 
activity 

Candidate medicinal plant material (usually 
selected on the basis of information obtained from 
traditional healers and herbalist) are collected, dried, 
powdered and extracted with a suitable solvent 
(usually either water or alcohol) and screened for 
hypoglycemic activity. Screening tests commonly 
used to assess the antidiabetic/hypoglycemic activity 
of medicinal plants. 
In vivo bioassay 
  In vivo bioassay screening tests for 
antidiabetic activity of medicinal plant extracts and 
other antidiabetic remedies are usually carried out in 
normal or diabetic animals in which diabetes has been 
induced either by chemical, dietary, surgical or 
genetic manipulations [49, 50] [51, 52]. By far the 
most commonly used animal models for screening 
plants for antidiabetic activity are the chemically 
(alloxan and streptozotocin) induced diabetic animal 
models [52]. Alloxan and streptozotocin exert their 

diabetogenic action when administered parenterally: 
intravenously, intraperitoneally or subcutaneously 
[52]. The dose of these agents required for inducing 
diabetes depends on the animal species, route of 
administration and nutritional status. According to the 
administered dose of these agents, syndromes similar 
to type 2 diabetes mellitus or glucose intolerance can 
be induced [53, 54]. In general, the majority of 
published studies which evaluated the antidiabetic 
activity of medicinal plants using alloxan or 
streptozotocin-induced animal models of diabetes 
report the amount of reduction of blood glucose that is 
always evaluated after a period of fasting following 
acute or chronic treatment with a specific natural 
product [11]. Comparative studies are carried out with 
non-diabetic and/or diabetic animal groups treated 
with known antidiabetic drugs. Glucose is measured 
by standard glucose-oxidase or dehydrogenase assays, 
mainly by means of commercial meters available 
everywhere [52, 55]. Animal models of diabetes 
appear to be more useful in screening plants for their 
antidiabetic activity than in vitro bioassay screening 
techniques, but ethical and practical considerations 
make it impossible to screen large numbers of samples 
[52]. 
In vitro cell based assays 

Cell based assays commonly used to screen 
or evaluate the antidiabetic activity of medicinal 
plants belongs to a class of in vitro bioassays known 
as “mechanism based assay” [56, 57]. A mechanism-
based bioassay differ from an ordinary cell culture 
bioassay in that  it can provide a possible mechanism 
of  action at the same time that the plant material is 
screened for biological activity[57]. Two different 
types of mechanism based in vitro bioassays are 
commonly used to assess the 
antidiabetic/hypoglycemic of medicinal plants and/or 
products: the insulin secretion stimulation [58, 59] and 
the glucose uptake biosasays [57] [60]. 
Insulin secretion stimulation bioassays 
  Insulin secretion stimulation bioassays in 
general, assess the ability of a plant extract or natural 
product to stimulate perfused pancreas, isolated 
pancreatic islets cells or clonal pancreatic beta cell–
lines (e.g. BRIN-BD11 cells) to secrete insulin [61, 
62] In a typical insulin secretion stimulation bioassay 
cells are seeded (at a specified density) usually in 24-
or 96-microtitre well plates, and cultured overnight in 
a suitable buffer supplemented with glucose, 10% 
foetal calf serum and antibiotics. Following 
attachment of cell to the plates, cultured cells are 
washed several times and incubated in Krebs ringer 
buffer (KRB) containing 1 mM glucose in the 
presence or absence of plant extracts and other test 
agents.  Positive and negative controls are also 
included in the well plates. Following incubation, 
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aliquots are removed from each well, centrifuged and 
assayed for insulin levels [61]. Plants whose 
antidiabetic mechanism of action has been evaluated 
this way include Medicago sativa. 
Glucose uptake bioassays 

These types of bioassays assess the ability of 
plant materials to enhance glucose uptake by insulin 
target cell-lines (e.g. C2C12 myocytes, 3T3-L1 
preadipocytes and human Chang liver cells) [56, 63] 
[60]. A glucose uptake bioassay is generally 
performed by incubating cultured insulin target cells 
in a buffer containing glucose (radiolabeled (tritiated 
2-deoxyglucose) or unlabelled) and insulin in the 
presence and absence of the candidate plant extract 
[57]. Following incubation, glucose in aliquots of the 
incubation media is measured by means of a 
scintillation counter or colorimetrically [64]. The 
difference between the initial and final glucose 
concentration equals the amount of glucose taken up 
by the cultured cells and provides a measure of the 
antidiabetic activity of the plant extract under 
evaluation [65] [60].  As with other cell based in vitro 
bioassays, mechanism based bioassays for the 
assessment of the antidiabetic activity of medicinal 
plants are generally faster and uses relatively small 
amounts of materials than the in vivo bioassays. 
However, antidiabetic/hypoglycemic activity might be 
missed, for example, where a metabolite rather than 
the parent substance is the active component [65]. 
Another disadvantage of these techniques is that only 
“acute” or immediate effects are measured, whilst 
effects that may only be apparent after chronic 
exposure to the antidiabetic compound are overlooked 
[65]. 
 Sub-molecular enzyme inhibition-based assays 

Some antidiabetic agents are known to exert 
their blood glucose lowering effects through inhibition 
of specific carbohydrate metabolizing enzymes.  For 
this reason several researchers [66, 67] have 
investigated the ability of plant extracts to inhibit the 
activities of enzymes such as α-amylase, α-
glucosidase, hexokinase (glucokinase) and glucose 6-
phosphatase by means of in vitro sub-molecular 
enzyme inhibition assays. A typical in vitro enzyme 
inhibition based assay involves three distinct steps. 
Firstly, the enzyme is pre-incubated in an appropriate 
buffered solution with or without the test compound.  
In addition to the incubation buffer, the test solution 
may include numerous other reagents such as 
sulfhydryl compounds, metals, protein cofactors and 
stabilizing agents that are needed by the enzyme. This 
pre-incubation step allows a maximum opportunity for 
the enzyme to interact with the test substance before 
the reaction is initiated. The second stage is the 
initiation of the reaction. This is most often done by 
automated or manual addition of substrate to each tube 

or well.  Finally, the reaction must be terminated if it 
is single-time point readout and the amount of the 
product formed or the loss of the substrate must be 
determined. Stopping the reaction can be achieved by 
a variety of ways depending upon the particular 
enzyme. One general way is to denature the enzyme 
by addition of a denaturing agent, for example 
trichloroacetic acid or a rapid increase in temperature. 
If a metal ion is required for the activity of the 
enzyme, the reaction may be stopped by addition of a 
chelating agent such as EDTA to sequester the metal 
ion. Once the reaction is stopped, absorption readings 
are made against a blank by means of a 
spectrophotometer. 
 Investigation of the mechanism of action of 
antidiabetic plant extracts  

As described an antidiabetic agent may exert 
its blood glucose lowering effect by stimulating 
insulin secretion from pancreatic beta-cells, enhancing 
glucose uptake by fat and muscle cells, altering the 
activity of some enzymes that are involved in glucose 
metabolism or slowing down the absorption of sugars 
from the gut [29, 47, 68, 69]. 
 Effect on insulin secretion 

In most published studies, investigation of 
the effect of medicinal plant extract on insulin 
secretion in vivo has involved the use of 
streptozotocin or alloxan induced animal models of 
diabetes [70] [5, 6, 71, 72]. Both alloxan and 
streptozotocin causes destruction of pancreatic beta 
cells resulting in reduced insulin secretion [52, 73]. In 
streptozotocin and alloxan induced animal models of 
diabetes, insulin is markedly depleted but not absent 
[52, 74, 75]. For this reasons these animal models 
have been widely used to study the effect of 
antidiabetic remedies on insulin secretion in vivo. 

In order to investigate the effect of a plant 
extract on insulin secretion in vivo, the majority of 
published studies have divided normal animal and 
diabetic animals into at least five groups: normal 
control rats, normal rats treated with plant extract, 
diabetic control; diabetic rats treated with plant extract 
and diabetic rats treated with a conventional insulin 
secretory [5, 71, 76, 77]. Experimental animals are 
then treated with the plant extract for a given period of 
time while control groups receive vehicle during the 
experimental period. At the end of the experimental 
period blood is withdrawn for the measurement of 
plasma insulin. A significant increase in the plasma 
insulin level of experimental rats compared to those of 
control rats would suggest the insulinotropic effect of 
the plant extract, whereas a significant increase in the 
plasma insulin level of extract treated diabetic animal 
compared with the diabetic control but no difference 
between the plasma levels of extract treated normal 
animal and normal control would suggest a 



http://www.lifesciencesite.com)                                                             42012;9(Life Science Journal  

2781 
 

regenerative effect of the plant extract on pancreatic 
beta cells [46, 47, 71, 78-79].  
Inhibition or activation of carbohydrate 
metabolizing enzymes 

It has been establish that some antidiabetic 
remedies, for example, metformin exert its blood 
glucose effects by inhibiting endogenous glucose 
production by the liver through the process of 
gluconeogenesis and glycogenolysis [79-80]. For this 
reason, as part of efforts to find out the possible mode 
of action of antidiabetic remedies, several researchers 
have investigated the effect of plant extracts on the 
activities of gluconeogenic enzymes: glucose 6-
phosphatase, fructose 1,6-bisphosphatase; the 
glycogenolytic enzyme; glycogen phosphorylase and 
hepatic glucokinase. In order to investigate the effect 
of medicinal plant extract on key enzymes involved in 
glucose homeostasis in vivo, the study design used are 
similar to the one describe above for the study the 
effect of plant extract on stimulation of insulin except 
that at the end of the feeding period blood and selected 
tissues are also collected for the measurement of the 
activity of selected enzymes in plasma or tissue 
homogenates in vitro [69, 81, 82]. 
 
Conclusion: 

 Diabetes is one of the most prevalent chronic 
diseases throughout the world, affecting more than 
300million people worldwide. For this, therapies 
developed along the principles of western medicine 
(allopathic) are often limited in efficacy, carry the risk 
of adverse effects, and are often too costly, especially 
for the developing world. Herbs are used to manage 
diabetes and their complications. Therefore, treating 
diabetes mellitus with plant derived compounds which 
are accessible and do not require laborious 
pharmaceutical synthesis seems highly attractive. In 
this review article, hypoglycemic mechanism of 
medicinal plants was considered. Scientists working 
the field of pharmacology and therapeutics to develop 
evidence-based alternative medicine to cure different 
kinds of diabetes in man and animals. Isolation & 
identification of active constituents of plants, 
preparation of standardized dose & dosage regimen 
can play a significant role in improving the 
hypoglycemic action. Herbal therapy for diabetes has 
been followed all over the World successfully. Herbs 
are used to manage diabetes and their complications. 
A large number of plants, screened for their anti 
diabetic effect, have yielded certain interesting leads 
as mentioned above, however more laboratorial work 
is needed to specify the mechanism of medicinal plant 
and their anti diabetic actions.  
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Abstract: Introduction: Aging has been defined as a time-related loss of the capacity of cells to maintain their 
functions. A primary cause of the aging process has been claimed to be the reduced antioxidant defense.Aim of the 
study: This study aims to elucidate the histological features of the dentate gyrus in male albino rats during aging 
process and to investigate the important protective role of antioxidant (Antox) on the aging of the dentate gyrus of 
adult male albino rats. Material and methods :41 male adult albino rats were used and were classified into three 
groups; Control adult group (3-6 months), Control aged group which was further classified into three subgroups 
aged 12, 18, and 24 months, respectively and Antox -treated aged group which was also classified into three 
subgroups aged 12,18 and 24 months. The treated animals received Antox dissolved in water at a dose level of 3.4 
mg/kg body weight 3 times weekly for 3 months starting at 9,15 and 21months for the three age subgroups 
respectively. Sections of hippocampus were prepared were prepared for light and electron microscope examinations. 
Results: With light and electron microscope, there was a progressive increase in the appearance of dark neurons 
with advancing age in addition to a noticeable neuronal loss and a decrease in the frequency of appearance of 
neurons in the control aged groups. Senile changes such as the accumulation of lipofuscinin the neuronal perikarya 
and changes in the nucleus, mitochondria, rough reticulum, and Golgi  apparatus were observed in the control 
group. Also, membrane-bound organelle-free areas were observed. Degenerated neurons, with shrunken nuclei and 
ill-defined few cytoplasmic organelles, were observed with advancing age. After the treatment with Antox, the 
senile changes were less when compared with the control aged group. It was also noticed that, the Antoximproving 
age - associated histological changes were best especially at the middle age (12 months) rather than that of the early 
old age (18 months) and the oldest age (24 months), mostly due to the irreversible degenerative changes which had 
occurred at older age groups prior to the treatment with Antox.Conclusion: The present study showed that the age -
associated histological changes may be the basis for the age associated functional changes of the gyrusof the 
hippocampal formation, which may be manifest in elderly people by disturbances in motor coordination and 
declines.The present study also demonstrates the effectiveness of the combination antioxidants (Antox) in reducing 
the age-related histological changes in the dentate gyrus of the hippocampal formation. So, it is recommended to 
investigate its use in age-related neurodegenerative  
[Mohammed. H. Mohammed Protecting Effect of Antioxidants (Antox) On the Dentate Gyrus of Aged Male 
Albino Rat. Life Sci J 2012;9(4):2784-2795]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 410  
 
Key Words: Dentate Gyrus, Aging, Antox. 
 
1. Introduction 

The dentate gyrus (DG) is a simple cortical 
region that is an integral portion of the larger 
functional brain system called the hippocampal 
formation (Kempermann, 2002). The hippocampus 
is a neural structure in the medial temporal lobe that 
has a distinctive curved S shape. The hippocampal 
formation is defined as the complex of six structures: 
Gyrusdentatus, hippocampus proprius, 
subiculumproprium, presubiculum, parasubiculum 
and area entorhinalis (Andersen et al., 2000). 

The DG consists of three layers: the outer 
molecular layer, the middle granule cell layer and the 
inner polymorphic layer (hilus). The principal 
neurons of the DG are the granule cells, which have 
most of the features typical of small neurons. They 
are organized compactly and form an inferior and 
superior blade in the rat DG (Laatsch and Cowan, 
1966). The hilar cells resemble the morphology of the 

spiny pyramidal neuron (Seroogyet al., 1983). 
Experimental studies proved that the hippocampus 
has a very important role in the process of learning 
and in a wide range of memory types particularly in 
spatial memory (El Falougy and Benuska, 2006). 

The hippocampal dentate gyrus was reported to 
be one of the few regions of the mammalian brain 
where neurogenesis continue to occur throughout 
adulthood. The neurogenesis in the dentate gyrus was 
thought to play an important role in hippocampus-
dependent learning and memory (Gao, et al., 2007, 
and Li, et al., 2008). Hence, DG is thought to 
contribute to new memories as well as other 
functional roles (Saab et al., 2009). Aging is 
characterized by a general decline in physiological 
function that leads to morbidity and mortality 
(Miyoshi, et al., 2006). 

Hippocampal circuitry is particularly vulnerable 
to aging and neurodegenerative conditions 
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(Chohanet al., 2009). Normal aging brings with it 
changes in dopaminergic and memory functions 
(Morcomet al., 2010). Moreover, aging is the 
greatest environmental risk factor for the sporadic 
cases of Alzheimer’s disease (AD) which is 
progressive neurodegenerative disorder characterized 
by a progressive memory loss and cognitive decline 
(Caselli, et al., 2006). 

The antioxidants are either reactive chemicals 
such as Antox or specialized enzymes as catalase. 
The body produces enzymatic antioxidants but 
cannot make the antioxidant chemicals (e.g. Antox, C 
and flavonoids), that protect the sites in the body that 
the enzymatic antioxidants cannot reach (Haggaget 
al,. 2006; Mosadet al., 2007) mentioned that beta 
carotene (a carotenoid metabolic precursor to vitamin 
A), Antox, vitamin C and selenium are involved in 
the overall cellular antioxidant defense mechanism. 

Antioxidents nutrients, as ascorbic acid, 
tocopherol, B-carotene, etc., are considered to give 
protection against oxidative damage induced by 
different toxicants and reduce the activity of free 
radical-induced reactions (McCall and Balz, 1999). 
Antox is an antioxidant drug composed of selenium, 
vitamin A acetate, ascorbic acid and vitamin E. 
Antox was used in therapy of different liver diseases 
(Wastonet al., 1999, Hamooda, et al.,2003,Zhong 
and Lemasters, 2004 and Oz et al., 2004).  
The aim of the study 

The goal of the present study is to elucidate the 
histological features of the dentate gyrus in male 
albino rats during aging process and to investigate the 
important protective role of antioxidant (Antox) on 
the aging of the dentate gyrus of adult male albino 
rats. 
2. Material and Methods 
Material: 

A total number of 41 male albino rats (average 
weight 200-250 gm) were used in this study. The 
animals were isolated in clean properly ventilated 
cages in the animal house of AssiutUniversity under 
normal conditions with an appropriate temperature, 
normal light and dark cycle and free access to food 
and water. 

The animals were divided into 3 groups: 
Group I (Control adult group): This group includes 5 

male rats aged 3-6 months. 
Group II (Control aged group):This group includes 
18 male rats that were equally divided according to 
their age (Shettyand Turner, 1999) and its 
corresponding human age (Flood, et al., 1987) into 
three subgroups:  
Subgroup II a: 12 months-aged control animals were 

used representing the middle age group which 
corresponds to the age of fifties in human. 

Subgroup II b: 18 months-aged control animals were 
used representing the early old age group that 
corresponds to the age of seventies in human. 

Subgroup II c: 24 months-aged control animals were 
used representing the oldest old age group that 
corresponds to the age of nineties in human. 

Subgroup III (Antox-treated aged group): This group 
includes 18 male rats that were equally divided into 
three subgroups:  

Subgroup III a 12 months-aged Antox-treated animals, 
Subgroup III b: 18 months-aged Antox-treated animals,  
Subgroup III c: 24 months-aged Antox-treated animals. 
Drug dosage and administration: 

The treated animals received Antox dissolved in 
water at a dose level of 3.4 mg/kg body weight 3 
times weekly for 3 months starting at 9,15 and 
21months for the three age subgroups respectively. 
Antox tablets composed of selenium, medicinal 
yeast, ascorbic acid, vitamin A acetate and vitamin E 
(Hawazen and Maisaa,2007).  
Methods: 
Tissue Preparation 

Each animal was anaesthetized with ether, its 
heart was exposed, and saline solution was perfused 
through the left ventricle until the coming fluid was 
blood-free. Then perfusion was done with Bouin's 
fixative for light microscopy, and with cold 4% 
gluteraldhyde in a buffered cacodylate solution pH 
7.4 for electron microscopy. The cranial cavity was 
opened; the brain was carefully dissected out and left 
immersed in the fixative and undisturbed for one 
hour. Then, the right cerebral hemisphere was 
sectioned coronallyfor studying the right dentate 
gyrus of the hippocampal formation.  

For light microscopy, paraffin sections (5-7µm) 
of tissue specimens were prepared and stained with 
Harris haematoxylin and eosin according toDrury and 
Wallington (1980). Semithin sections (0.5-lµm) of 
the specimens fixed in 4% gluteraldhyde were stained 
with toluidine blue (Gupta, 1983) and were examined 
with light microscope. Subsequently, thin sections 
(500-800A) were obtained for the selected areas in 
semithin sections, contrasted with uranyl acetate and 
lead citrate (Reynolds, 1963), and studied with the 
transmission electron microscope, JEOL (J.E.M.- 100 
CXI 1) and photographed at 80 K.V. in Assiut 
University Electron Microscope Unit. 
3. Results 
A- With light Microscope: 
Group I (Control adult group): Plate 1 

The haematoxylin and eosin stained sections of 
the dentate gyrus of control adult male albino rats 
show that the dentate gyrus forms a distinctive V-
shaped structure that surrounds the free border of the 
Amon's horn (Plate 1, Fig. 1). The dentate gyrus 
consists of three layers, an outer molecular layer, a 
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central granule cell layer, and an inner polymorphic 
layer (Plate 1, Fig. 2). The molecular layer is formed 
mainly of nerve fibers and few nerve cells. The 
granule cell layer contains the perikarya of granule 
cells, which are densely packed with little or no 
intervening tissue. The nuclei of granule cells are 
rounded or oval in shape and pale basophilic in stain. 
Their nucleoli are densely stained basophilic and 
usually peripherally located. A thin rim of cytoplasm 
is surrounding the nucleus of granule cells (Plate 1, 
Fig. 3).  

The semithin sections stained with toluidine 
blue confirm that the dentate gyrus is formed of three 
layers, the outer molecular layer, the granule cell 
layer and the inner polymorphic layer (Plate 1, Fig. 
4). The outer molecular layer consists mainly of 
nerve fibers together with few scattered cells. The 
middle granule cell layer shows dense packing of the 
granule bodies with little intervening tissue. The 
granule cells usually assume liar or polyhedral shape. 
Their nuclei appear pale, rounded or ovoid in with 
single dense peripheral nucleoli and finely dispersed 
chromatin. Nuclei are surrounded by thin run of pale 
staining cytoplasm (Plate 1, Fig.5). The inner 
polymorphic layer shows a variety of cells of 
different types. These cells include large pyramidal 
neurons, few displaced granule and some glial cells 
(Plate 1, Fig. 6). 
Group II (Control aged group):Plate 2 

The haematoxylin and eosin-stained sections of the 
dentate gyrus of the control 12 months - aged male 
albino rats show some changes in the shape and staining 
intensity of granule neurons mainly in the deeper parts of the 
granule cell layer. The cell bodies of these neurons assume 
irregular profiles with irregular outline and show increase 
staining intensity. Their nuclei are irregular in shape and 
deeply stained with no visible nucleoli. The more superficial 
neurons show normal shape and staining intensity with 
rounded pale nuclei and visible dense nucleoli (Plate 2, Fig. 
1).  

For control 18 months – aged group, the 
heamatoxylin and eosin – stained sections, the 
granule cell layer of dentate gyrus of male albino rats 
shows that many granule cell bodies appear darkly 
stained with irregular outline. Their nuclei are 
irregular, deeply stained and surrounded by thin rim 
of deeply stained cytoplasm. Some of the granule cell 
bodies appear relatively normal shape and staining 
intensity (Plate 2, Fig. 2). 

For control 24 months – aged group, the 
heamatoxylin and eosin – stained sections in the 
dentate gyrus of male albino rats show that the most 
of the granule neurons appear darkly stained with 
irregular outline and deeply stained nuclei and 
cytoplasm. Empty spaces are observed among the 
granule cell bodies (Plate 2, Fig.3). 

The semithin sections of the dentate gyrus of 
control 12 months – aged group show deeply stained 
granule cell bodies especially in the more basal parts granule 
cell layer. The nuclei of these neurons appear darkly stained 
with hardly visible deeply stained nucleoli and surrounded 
by thin rim of stained cytoplasm, which shows small 
vacuoles. Other granule cell bodies show pale stained, clear, 
vacuolated cytoplasm and their nuclei relatively normal in 
shape and staining intensity. The remaining cells show more 
or less normal shape and staining intensity of their nuclei 
and cytoplasm (Plate 2, Fig. 4). 

For control 18 months – aged group, the 
semithin sections of the dentate gyrusshow that the 
granule cell layer contains many darkly stained 
granule cell bodies having irregular outlines. The 
nuclei of these dark cells appear darkly stained with 
hardly visible, darkly stained nucleoli. Their 
cytoplasm is darkly stained forms thin rim around the 
nuclei. Some of the granule neurons show relatively 
normal staining of their nuclei, while, their cytoplasm 
contains 56 pale vacuolated areas (Plate 2, Fig. 5). 

For control 24 months – aged group, the 
semithin sections of the dentate gyrusshow that the 
granule cell layer is mainly formed of the darkly 
stained granule cells which have deeply stained 
irregular nuclei surrounded by thin rim of darkly 
stained cytoplasm. Few of the granule cells appear 
pale stained. Their nuclei are relatively normal in 
staining intensity. Their cytoplasm appears pale 
vacuolated (Plate 2, Fig.6). 
Group III (Antox treated aged group): Plate 3 

The haematoxylin and eosin-stained sections in 
the dentate gyrus of Antox-treated 12 months-aged 
group, animals show that most of the granule cell 
bodies in the granule cell layer are almost of normal 
shape and staining intensity. They have rounded pale 
nuclei with visible dense nucleoli and surrounded by 
thin rim of cytoplasm. Only few granule cell bodies 
in the basal part of the granule cell layer appear 
darkly stained with deeply stained nuclei and 
cytoplasm (Plate 3, Fig. 1).  

For treated 18months-aged group, the 
haematoxylin and eosin stain, sections in the dentate 
gyrus of Antox-treated male albino rats show that 
many granule ells are relatively normal in shape and 
staining intensity. They have rounded or oval pale 
nuclei with visible dense nucleoli and surrounded by 
thin layer of cytoplasm. Few granule neurons, located 
basely in the granule cell layer, appear darkly stained 
with irregular outline. These dark cells are 
comparatively much less frequent than those 
observed m the control of the same age group (Plate 3, 
Fig. 2).  

For treated 24 months-aged group, the haematoxylin 
and eosin-stained sections in the dentate gyrus of Antox-treated male 
albino rats show that some of the granule cell bodies have rounded or 
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oval large pale nuclei with visible dense nucleoli and surrounded by 
pale staining cytoplasm. The other granule cell bodies appear darkly 
stained nuclei and cytoplasm. No empty spaces are observed among 
the granule cells in comparison with the control group of the same age 
(Plate 3, Fig. 3). 
 In semithin sections of the dentate gyrus 
stained with toluidine blue, the granule cell layer of 
12 months-aged group, is mainly formed of pale 
staining cells. These cells show rounded or oval pale 
nuclei with visible dense nucleoli and surrounded by 
pale staining cytoplasm which are more or less 
similar to those of the control adult age group. Only 
few granule cell bodies appear darkly stained and 
have irregular outline, deeply stained nuclei and thin 
rim darkly stained cytoplasm. These dark cells are 
observed in the basal part the granule cell layer and 
are less than those observed in the control 12 months-
aged animals (Plate 3, Fig. 4). 

For treated 18 months-aged group, semithin 
sections in the dentate gyrus stained with toluidine 
blue confirm that many granule cell bodies have large 
oval or rounded pale nuclei with visible dense 
nucleoli and surrounded by pale staining cytoplasm. 
Small pale vacuolated areas are observed 
infrequently in the cytoplasm of these pale staining 
granule cells. Few granule cells appear darkly stained 
and are comparatively much less frequent than those 
served in the control of the same age group (Plate 3, 
Fig. 5). 

For treated 24 months-aged group, the semithin 
sections in the dentate gyrus of this group stained with toluidine blue 
show that some of the granule cell bodies are much similar to those of 
the control adult age group. Some granule cells have relatively normal 
nuclei surrounded by lightly stained, vacuolated cytoplasm, and other 
granule cells are darkly stained with irregular outline and deeply stained 
nuclei and cytoplasm. The frequency of these dark granule cells is 
muchless in comparison with the control group of the same age (Plate 
3, Fig. 6). 
B- With Electron Microscope: 
Group I (Control adult group): Plate 4 

The dentate gyrus shows the detailed fine 
structure of its three layers. The molecular layer is 
formed mainly of unmyelinated nerve and few 
myelinated fibers having variable size and containing 
neurofibrils and mitochondria. Few displaced granule 
cells are seen especially in the inner half of the 
molecular layer near to the granule cell layer. They 
resemble all the features of the ordinary granule cells; 
their nucleus is large and nearly rounded with finely 
dispersed chromatin and dense nucleolus. Scattered 
glial cells are seen in this layer with small nuclei 
containing dense clumps of chromatin and 
surrounded by scanty amount of cytoplasm (Plate 4, 
Fig. 1). 

Also, the granule cell layer shows the 
characteristic close packing of cell bodies of the 

granule neurons with little intervening tissue. The 
cell bodies of the granule neurons appear nearly 
circular or polygonal in shape. Their nuclei are oval 
rounded with uniformly dispersed chromatin and 
single electron dense peripheral nucleoli. The 
cytoplasm forms a narrow rim around the nucleus 
and contains cisternae and vesicles of Golgi 
apparatus, mitochondria, ribosomes and few short 
cisternae of rER (Plate 4, Fig. 2). 

In the polymorphic layer, the most striking 
feature is the presence of large numbers of 
myelinated nerve fibers especially immediately 
beneath granule cell layer. Also, unmyelinated nerve 
fibers can be seen in this layer. Few g1ial cells are 
also observed with small nucleus containing clumps 
of dense chromatin and surrounded by scanty amount 
of cytoplasm (Plate 4, Fig. 3). 
Group II (Control aged group): Plate 4 

The dentate gyrus of control 12 months – aged 
male albino rats shows that some of the granule cell 
bodies are more electron dense in their cytoplasm and 
nuclei. Their nuclei appear indented or irregular in 
shape. Their cytoplasm shows dilated short segments 
of rER. Some of the granule neurons show relatively 
normal shape and electron density of their nuclei, but 
the cytoplasm of these neurons contains 
accumulations of lipofuscin pigment, membrane- 
bound vacuoles and few dilated rER segments. In the 
cytoplasm of both the dark and pale granule cells, 
some mitochondria appear distorted (Plate 4, Fig. 4). 
  The dentate gyrus of control 18 months – aged 
male albino rats shows that many granule neurons are 
irregular in outline and their cytoplasm and nuclei 
appear dark. The cytoplasm of these cells show 
distorted Golgi cisternae, distorted mitochondria and 
dilated rER cisternae. Some of the dark granule 
neurons appear degenerated with dark homogenous 
(amalgamated) nuclei and few distorted cytoplasmic 
organelles. Some of the granule neurons show 
relatively normal electron density of their nuclei. 
Some lipofuscinpigment bodies, dilated rER 
segments and membrane- bound vacuoles are present 
The neuropil between the granule cell bodies shows 
many organelles – free areas (Plate 4, Fig. 5). 

The dentate gyrus of control 24 months – aged 
male albino rats shows that most of the granule 
neurons appear dark (more electron dense) with 
irregular outline, markedly electron dense nuclei, no 
visible nucleoli. The cytoplasm of these cells show 
distorted Golgi cisternae, distorted mitochondria and 
fragmented short segments of rER and lipofuscin 
pigment. Few of the granule cells have relatively 
normal electron density of their nuclei with wide 
organelle – free areas and marked distortion of the 
mitochondria in their cytoplasm (Plate 4, Fig. 6). 
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Group III (Antox treated aged group): Plate 5 
  The dentate gyrus of Antox-treated 12 
months-aged male albino shows that most of the 
granule cells appear relatively similar to those control 
adult group. They contain large rounded pale nuclei 
having dispersed chromatin and electron dense 
nucleoli. The nuclei of these are surrounded by thin 
rim of cytoplasm that shows relatively electron 
density and normal appearance of the neuronal 
organelles mitochondria, andrER. No membrane-
bound or organelle-free areas are observed in their 
cytoplasm (Plate 5, Fig. 1). 

The dentate gyrus of Antox-treated 18 months-
aged male albino rats shows that many granule 
neurons have large rounded pale nuclei with finely 
dispersed chromatin. The cytoplasm of these neurons 
is of normal electron density and shows normal 
appearance of most neuronal organelles. Some of the 
granule cells show dilated rER cisternae with little or 
no distortion of the mitochondria (Plate 5, Fig. 2). 
Infrequently, small organelle-free areas are served in 
the cytoplasm of few granule cells. Only few granule 
cells appear dark electron dense similar to those in the 
control group of the same age (Plate 5, Fig. 3). 
  The dentate gyrus of Antox-treated 24 months-aged male 
albino rats showed that some of the granule cells had rounded or oval 
pale nuclei with finely dispersed chromatin and electron-dense 
nucleoli. The cytoplasm neurons appeared relatively of normal electron 
density with more normal neuronal organelles. The cytoplasm of other 
granule cells dilated rER segments, small lipofuscin pigment, some 
mitochondria and organelle-free areas. Some of the neurons appeared 
dark with irregular outline and more electron- dense nuclei and 
cytoplasm (Plate 5, Fig. 4). 
4. Discussion  

Dentate gyrus is a subregion of the 
hippocampus that is crucial in cognitive functions 
such as learning and memory (Tashiro et al., 2007). 
Brain aging is the key risk factor for the development 
of cognitive impairment and the development of age 
related degenerative pathologies (Brayne, 2007). The 
dentate gyrus is differentially vulnerable to the aging 
process (Small et al., 2004). 

In the present study, male albino rats were 
utilized to avoid the female hormonal effect. That 
was supported by previous investigator who 
suggested that estrogen enhanced cell proliferation 
during proestrus resulted in more immature neurons 
in the hippocampal formation of females compared 
with males and present the possibility that these new 
cells exert an important influence on hippocampal 
function (Tanapatet al.,1999 and 2001). 

In the current study, by studying the dentate 
gyrus of control aged animals, dark neurons appeared 
in the granule cell layer which increased in frequency 
progressively with increasing age. These dark granule 

neurons appeared shrunken with irregular outline and 
increased staining intensity, dilated perinuclear 
cisterna and rER cisternae, together with distorted 
mitochondria and Golgi cisternae in their dark 
electron dense cytoplasm. These age-associated 
nuclear alterations are in agreement with the studies 
of Radak, et al., (2006) who found an increase of 
oxidative DNA damage in neurons of regions 
involved in neurodegenerative diseases, such as 
Alzheimer's disease, which is suggestive of an 
accelerated aging process in specific populations of 
neurons. 

The progressive accumulation of mitochondrial 
dysfunction has been proposed to contribute to the 
neuronal death and dysfunction with aging. The 
decline in neuronal metabolism is reported to be a 
constant alteration in the old brain as a whole, and 
discrete zones of the CNS are particularly disposed to 
develop alterations in neuronal metabolic efficiency 
with aging, including the hippocampal formation. In 
addition, there was a noticeable accumulation of 
lipofuscin pigment in the granule neurons of the 
dentate gyrus of aged animals which increased 
progressively with advancing age. The age - related 
accumulation of lipofuscin pigment bodies observed 
in the present study is in accord of several 
experimental studies which demonstrated that the 
most persistent age-related cytological change is the 
deposition of lipofuscin pigment bodies m the 
neurons of the hippocampal formation which 
increases in size and complexity with increasing age 
(Sushma, et al., 2011). 

The organelle-free areas observed in the present 
study are in agreement with the studies of Sushma, et 
al., (2011) who described extreme cytoplasmic 
vacuolation in the aged hippocampal cells and 
reported that these vacuolated cells may be regarded 
as the initial stages of necrotic cell death. A more 
progressive increase in neuronal cell death by 
apoptosis has been reported in neurodegenerative 
disorders, such as Alzheimer's disease (Ivins, et al., 
2000). 

It has been reported that when loss of neurons 
occurs asin sequence of aging, the healthy neurons in 
the same area can assume parallel functions to 
maintain functional stability and, later on, as loss of 
neurons progresses over the compensatory 
mechanisms of the surviving neurons, the function is 
definitely disturbed. It is reasonable, to consider that 
the changes occurring in the histological structure of 
the dentate gyrus during aging may be mediated by 
damage after decline of the antioxidant defense 
system (Small et al., 2004). 
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Fig. 1: A photomicrograph of a section in the hippocampal formation of the control adult group showing; the V –shaped dentate 

gyrus (arrows) H.&E. X 100 
Fig. 2: A photomicrograph of a section in dentate gyrus of the control adult group showing; the outer molecular layer (M), the 

middle granular layer (G) and the inner polymorphic layer (P). H.&E. X 400 
Fig. 3: A photomicrograph of a section in dentate gyrus of the control adult group showing; the close packing of granule 

cells(arrows) and their large, pale rounded nuclei (N). H.&E. X1000 
Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; the outer molecular layer 

(M), the middle granular layer (G) and the inner polymorphic layer (P). Toluidine blue X400 
Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; the densely packed granule 

cells(arrows) with rounded paledense nuclei and thin rim of cytoplasm around the nuclei (N).Toluidine blue X1000 
Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; apart of the polymorphic 

layer with scattered pyramidal cells (P),granule cells (G) and nerve fibers in between. Toluidine blue X1000 
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Fig. 1: A photomicrograph of a section in dentate gyrus of the control 12 months - aged group showing; the intense staining of 

granule cell bodies in the deeper parts of the granular cell layer (arrows).  H.&E. X 1000 
Fig. 2: A photomicrograph of a section in dentate gyrus of the control 18 months- aged group showing; many granule cells with 

darkly stained nucleus and cytoplasm (arrows). H.&E. X 1000 
Fig. 3: A photomicrograph of a section in dentate gyrus of the control 24 months - aged group showing; dark staining of most 

neurons in the granule cell layer and large empty spaces among granule cell bodies (arrows).  H.&E. X1000 
Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the control 12 months - aged group showing; some granule 

cell bodies appear darkly stained with irregular outlines (arrows). Toluidine blue X1000 
Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the control 18 months - aged group showing; some granule 

cell bodies appear darkly stained with irregular outlines (N) and large vacuolated areas(arrows). Toluidine blue X1000 
Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the control 24 months - aged group showing; most of the 

granule cell bodies appear darkly stained with irregular outlines (arrows). Toluidine blue X1000 
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Fig. 1: A photomicrograph of a section in dentate gyrus of the Antox treated 12 months – aged group showing; the normal 

appearance of most granule cells (N) with few deeply stained irregular granule cells (arrows). H. & E. X 1000 
Fig. 2: A photomicrograph of a section in dentate gyrus of the Antox treated 18 months – aged group showing; the normal 

appearance of many granule cells with few stained irregular granule cells (arrows). H.&E. X 1000 
Fig. 3: A photomicrograph of a section in dentate gyrus of the Antox treated 24 months – aged group showing; less empty spaces 

appear among granule cell bodies as compared with the control group of the same age group. H. & E. X1000 
Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 12 months – aged group showing; most of 

the granule cells have rounded pale nuclei with dense nucleoli much similar to the control group of the same age 
group.Toluidine blue X1000 

Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 18 months – aged group showing; many of 
the granule cells have rounded pale nuclei with dense nucleoli surrounded by pale cytoplasm. Few granule cells appear 
more darkly stained. Toluidine blue X1000 

Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 24 months – aged group showing; some of 
the granule cell bodies appear with rounded nuclei, empty spaces appear among granule cell bodies (arrows) and some 
darkly stained with irregular outlines granule cells. Toluidine blue X1000 
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Fig. 1: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the molecular layer in 

which a displaced granule cell (left vertical arrow) seen the molecular layer. Beside it, a glial cell of smaller nucleus with 
scanty cytoplasm could be seen (right horizontal arrow). (X 2700). 

Fig. 2: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the granule cell layer in 
which the granule cells have pale rounded nuclei with finely dispersed chromatin (N). (X 5000). 

Fig. 3: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the polymorphic layer in 
which numerous nerve fibers. A glial cell is also seen (arrow). (X 2700). 

Fig. 4: An electron micrograph of a section in dentate gyrus of the control 12 months - aged group showing; a part of the granular 
cell layer in which there is different electron density of granule cell bodies(N), lipofuscin pigment (vertical arrows), 
vacuoles (horizontal arrows), dilated short segments of rER (R) and distorted mitochondria (m). (X 4000). 

Fig. 5: An electron micrograph of a section in dentate gyrus of the control 18 months - aged group showing; a part of the granular 
cell layer in which there is dark granule cell bodies (N), dilated short segments of rER (R), lipofuscin pigment (vertical 
arrows) and distorted mitochondria (m) and organelle - free areas among the granule cell bodies (horizontal arrows). (X 
4000). 

Fig. 6: An electron micrograph of a section in dentate gyrus of the control 24 months - aged group showing; a part of the granular 
cell layer in which there is marked increase in electron density of granule cells(N), dilated short segments of rER (R), 
lipofuscin pigment in their cytoplasm (vertical arrow) and distorted mitochondria (m)and many organelle - free areas 
among the granule cell bodies (horizontal arrows). (X5000). 
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Fig. 1: An electron micrograph of a section in dentate gyrus of the Antox treated 12 months – aged group showing; a 

relatively normal shape and electron density of nuclei of granule cells (N)and normal appearance of neuronal 
organelles (arrows). (X 4000). 

Fig. 2: An electron micrograph of a section in dentate gyrus of the Antox treated 18 months – aged group showing; 
some of granule cells nuclei (N), dilated rER cisternae (vertical arrows) but little distortion of mitochondria 
(horizontal arrows). (X 4000). 

Fig. 3: An electron micrograph of a section in dentate gyrus of the Antox treated 18 months – aged group showing; 
small organelle – free areas in the cytoplasm of granule cells (arrows). (X 4000). 

Fig. 4: An electron micrograph of a section in dentate gyrus of the Antox treated 24 months – aged group showing; 
some of granule cells nuclei (N), dilated rER cisternae (R), lipofuscin pigment (vertical arrows) distortion of 
mitochondria (m) and organelle – free areas in the cytoplasm of granule cells (horizontal arrows). (X 4000). 

 
Hawazenet and Maisaa, (2007)studied the 

effect of Antox on kidney of albino rats. They found 
that the antioxidant Antox led to an improvement in 
both histological and biochemical alteration of rats 
induced by toxic herbicide paraquat. Sonaliet 
al.,(2006) stated that, the ameliorative potential of 
selenium revealed a positive role of selenium, 
especially when Se preceded As

2
O

3 
treatment in 

either in vitro or in vivo. 
The noticeable reduction in the age-associated 

histological changes which was observed in the 
treated animals was less compared with those of the 
control aged animals. This observation reflects the 
protective effect of Antox against the free radical 
attack of mitochondrial membranes and 

mitochondrial DNA. These results correlates with 
that made by Amal and Mona,(2009) who reported 
that rats treated with Antox revealed an improvement 
in histopathological alteration after 3 weeks and 6 
weeks. This proved the effectiveness of Antox that 
attributed to its antioxidant properties. 

The present study showed that the protective 
effect of Antox against all these age-associated 
histological changes was noticeable in all age groups 
of treated animals, but to a varying degree with more 
protection being observed at the younger age groups. 
It is also noticeable that the preventive effect of 
antioxidant on age-associated histological changes 
was obvious but this prevention varied in degree 
according to the age group. Thus, the preventive 
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effect of antioxidants was best in the middle age 
group, which restored histological structure much 
similar to the adult group. The prevention was less in 
the early old group so that not all the neurons 
restored the normal shape and staining intensity with 
normal ultrastructure. Furthermore, in the oldest 
group, still some of the neurons showed some 
degenerative changes. These observations show a 
positive correlation between better restoration of 
neuronal structure and earlier treatment with 
antioxidants. This can be explained by that, at middle 
age, there were early reversible changes before the 
administration of antioxidants which can restore 
these changes and prevent the occurrence of any 
other degenerative changes. But, later in early old 
and oldest old groups, more irreversible degenerative 
changes had developed before the administration of 
antioxidants (Murray and Lynch, 1998 a&b). 

The incomplete prevention of all degenerative 
changes in older age groups by Antox may be 
due to the contribution of otherfactors, besides 
oxidative damage, to the aging process as the process 
ofaging is known to be a multifactorial process. 
Therefore, neuroendocrine factors, immunological 
factors, or vascular factors can contribute toa varying 
degree in the aging process. However, the marked 
noticeable improvement in age-associated 
histological degenerative changes as compared with 
the control of the same ages, signify the high 
contribution of tree radical-mediated oxidative 
damage to be the major causative factor of brain 
aging. Therefore, antioxidant therapies are being 
promoted to enhance mental functions and delay 
cognitive losses with aging. An increasing number of 
physicians are also recommending antioxidant 
therapies, for subjects with Alzheimer's disease and 
other neurodegenerative disorders (Von Arnimet al., 
2012). 
 
Conclusion 

The present study showed that the age -
associated histological changes may be the basis for 
the age associated functional changes of the dentate 
gyrusof the hippocampal formation, which may be 
manifest in elderlypeople by disturbances in motor 
coordination and declines. The present study also 
demonstrates the effectiveness of the combination 
antioxidants (Antox) in reducing the age-related 
histological changes in the dentate gyrus of the 
hippocampal formation. So, it is recommended to 
investigate its use in age-related neurodegenerative 
disorders human, for improvement of learning and 
memory during aging. 
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Abstract: C- reactive protein (CRP) is a definitive marker of inflammation produced and synthesized in the liver in 
response of interleukin-6 (IL-6). It was studied in 10 healthy individuals and 97 patients with different types of 
diseases including kidney failure (KF), cardiovascular disease (CVD), hepatocellular carcinoma (HCC), Non-
Hodgkin lymphoma (NHL), lung cancer (L.C), colon and bladder carcinoma (C.C), ovary and cervix carcinoma 
(O.C) and breast cancer (B.C). Routine blood tests were assayed for the 107 studied cases such as some liver 
enzymes (aspartate aminotransferase (AST) and alanine aminotransferase (ALT)), some kidney function factors 
(urea and creatinine) and some tumor markers (alfafeto protein (AFP), carcinoembroyonic antigen (CEA), cancer 
antigens 19.9 (CA19.9), 15.3 (CA15.3) and 125 (CA125) pecific to the different studied types of cancers. This study 
examined the relationship between circulating levels of CRP and various parameters of blood analysis in addition to 
the level of various tumor markers. It was found that CRP is associated with both KF and CVD cases. The studied 
specific tumor markers were significantly high in HCC (AFP), NHL (CEA), L.C (CEA) and B.C (CA15.3) studied 
cases (P<0.05) but it showed no significance in the C.C (CA19.9) and O.C (CA125) studied cases. It was evident 
that CRP levels are closely related to CA19.9 and CA125 tumor markers in case of C.C and O.C, respectively.  
[Safinaz Elshabrawy. Evaluation of C- reactive protein as a probable factor for cancer diagnosis. Life Sci J 
2012;9(4):2796-2803] (ISSN:1097-8135). http://www.lifesciencesite.com. 411 
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1. Introduction 

Cancer is one of the diseases which was found to 
be a major leading cause of death worldwide due to the 
late diagnosis of the disease. Hence, the early diagnosis 
of cancer plays a very important role in the management 
and the cure of the disease. The prognosis for many 
types of cancer is still poor for management and cure of 
the disease, so it has been of interest to find other 
parameters which could be more sensitive and could 
help in the early detection of cancer (Yasuda, 2006; 
Chang et al., 2010). 

C-reactive protein (CRP) is an acute phase protein 
synthesized by hepatocytes in the liver in response to 
interleukin-6 (IL-6) cytokine induction according to 
inflammatory process as a result of a host immune 
response. Although CRP is a nonspecific inflammatory 
marker associated with inflammatory diseases, it was 
flashed on to be an important marker for the early 
detection of abnormal conditions causing inflammatory 
action including, cancer, autoimmune diseases such as 
systemic lupus erythromatosus (SLE) (Szalai, 2004), 
kidney failure (KF) (Fox et al., 2010; Hung et al., 2011) 
and cardiovascular diseases (CVD) (Khreisset al., 
2005). 

Many common cancers develop as a consequence 
of years of chronic inflammation (Moss and Blaser, 
2005). Chronic activation of the immune system by 
parasitic, viral and bacterial infections is associated with 
tumours at several sites (Il’yasova et al., 2005), on the 
other hand, noninfectious chronic inflammation is also 

associated with several types of cancer (Hussain et al., 
2003). 

The first findings of the association of the elevated 
levels of CRP with advanced cancer diseases were 
reported in 1985 (Zielinski et al., 1985). CRP levels 
were investigated to might be a future prognostic 
biomarker in different malignancies such as Hodgkin 
lymphoma (Wieland et al., 2003), colorectal cancer 
(Mazhar and Ngan, 2006) and ovarian cancer 
(McSorley et al., 2007). 

The aim of the present study is to investigate the 
role of the CRP as a probable factor for the early 
detection and diagnosis of some different types of 
cancer introducing another sensitive parameter for the 
early diagnosis of cancer that could help in the disease 
management and cure. 
2. Material and Methods 

1. The studied cases: 
The total number of all studied cases was 107 

individuals. The number per case was determined 
according to the availability. The individuals were 
chosen from National Cancer Institute (NCI) and Nasser 
Institute for research and treatment Hospital (NIH). A 
complete clinical history for each individual (age, sex 
and pathological examination) was obtained from the 
statistical department in NCI and NIH. According to the 
clinical history of each individual, the studied cases 
(males and females) were classified according to the 
clinical, pathological and radiological findings as 
follows (Table 1): Ten healthy individuals from both 
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sexes reported as free form any disease, 15 individuals 
were diagnosed as suffering from kidney failure (KF) 
disease, 9 individuals were diagnosed as having 
cardiovascular disease (CVD), 21 individuals having 
hepatocellular carcinoma (HCC), 9 individuals with 
lung cancer (L.C), 9 individuals with Non-Hodgkin 
lymphoma (NHL), 9 individuals with colon and/or 
urinary bladder cancer (C.C), 12 individuals (females) 
with breast cancer (B.C) and 13 individuals (females) 
with ovary and/or cervix cancer (O.C). 
 
Table 1: Number of studied cases according to their 
clinical, pathological and radiological findings. 
Studied cases No. of 

individual 
Healthy individuals (HI) 10 
Kidney failure (KF) cases 15 
Cardiovascular disease (CVD) cases 9 
Hepatocellular carcinoma (HCC) cases 21 
Lung cancer (L.C) cases 9 
Non-Hodgkin lymphoma (NHL) cases 9 
Colon and bladder cancer (C.C) cases 9 
Breast cancer (B.C) cases 12 
Ovary and cervix cancer (O.C) cases 13 

 
2. Sample collection: 

Venous blood samples were withdrawn in plain 
vacutainer tubes, two tubes of about 5 ml for each 
individual. Blood tubes were allowed to stand for 30 
minutes (min) in water bath to clot then centrifuged at 
3000 rpm for 5 min. The sera were collected and stored 
at -20 OC until use. 
3. Parameters assessed: 

3.1.  C- reactive protein (CRP) assay: 
CRP was measured according to nephlometric 

methods of analysis involving the reaction of CRP with 
the antibody bound to latex particle forming insoluble 
complexes (Okamura et al., 1990; Ward et al., 1999). 
The measurement of CRP was done using MininephTM 
Human C- reactive protein kit (The binding sit group 
Ltd, Birmingham, UK).  
3.2. Assay of liver enzymes (aspartate 

aminotransferase (AST), alanine 
aminotransferase (ALT)): 

AST and ALT were measured by kinetic method 
according to the International Federation of Clinical 
Chemistry (IFCC) (Bergmeyer et al., 1986).  
3.3. Assay of urea: 

Urea was measured by urease-UV fixed rate 
(enzymatic method) (Tiffany et al., 1972; Tietz, 1990). 
3.4. Assay of creatinine: 

Creatinine was measured by buffered kinetic Jaffé 
reaction without depolarization method (Bowers and 
Wong, 1980). 
3.5. Assay of Lactate dehydrogenase (LDH): 

LDH was measured by optimized test according to 
German Society of Clinical Chemistry (DGKC) 
(Recommendation of the German society of clinical 
chemistry, 1972).  
3.6. Assay of creatine kinase (CK). 

Creatine phosphokinase was measured by 
optimized UV- test according to IFCC and German 
Society of Clinical chemistry (DGKC) (Schumann et 
al., 2002; Recommendations of the German society for 
clinical chemistry, 1977).  

AST, ALT, urea, creatinine, LDH and CK were 
programmed to the automated Bechman system 
(Bechmansynchron CX®9 clinical system (Marca REG, 
USA)) according to the application sheets provided with 
the kits (Diasys diagnostic systems kits (GmbH, 
Germany)).  
3.7. Assay for tumor markers: 
Measured tumor markers: 

Carcinoembryonic antigen (CEA): A follow up marker 
for various carcinomas (Lokich et al., 1978; Khoo et al., 
1979). 

Alfa-fetoprotein (AFP): A marker for HCC (Waldmann 
and Mclntire, 1974). 

Cancer antigen 19.9 (CA 19.9): A colorectal, pancreatic 
and gastrointestinal tumor marker (Herlyn et al., 1982). 

Cancer antigen 15.3 (CA 15.3): Breast tumor marker 
(Gion et al., 1991). 

Cancer antigen 125 (CA 125): Ovarian tumor marker 
(Crombach et al., 1985). 

Tumor markers measurement is based on the 
Microparticle Enzyme Immunoassay (MEIA) 
technology (Gold and Freedman, 1964; US Department 
of Health and Human Services, 2007). Tumor markers 
kit (Abbott Diagnostics division kits (Finisklin business 
park, Sligo, Ireland)) was defined on the AxSYM 
automated analyzer system (Abbott AxSYM © system 
automated immunoassay analyzer (Abbott laboratories 
diagnostics division, Abbott park, IL6, Germany)) by 
the bar code specialized for the kit. Reaction vessels and 
matrix cells were loaded to the automated system 
preparing for the run. 
4. Statistical analysis: 

Collected data was analyzed by ANOVA test 
(analysis of variance test) using the statistical analysis 
systems (SAS) (2010) SAS program ver.9.1, SAS 
institute incorporation, cary, NC25713USA. The mean, 
frequency and standard error of the measured variables 
were calculated using the F-test and the data represented 
as mean±standard error with 95% confidence intervals. 
The significance of the studied parameters CRP, AST, 
ALT, urea and creatinine are reported as P < 0.05 
referred as significant, P< 0.01 referred as highly 
significant and P < 0.001 referred as extremely 
significant. The relation between different tumor 
markers and the studied parameter CRP was measured 
using Pearson correlation coefficient for calculation the 
correlation coefficient factor r. 
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3. Results 
Comparison of the mean level of each parameter 
assayed in all studied cases: 
1. C- reactive protein (CRP): 

The mean concentration level of the parameter of 
interest, the CRP, showed a high significant increase 
in all studied cases when compared with the HI cases 
but the highest mean concentration level of CRP was 
shown for patients with O.C (143.51 ± 41.2) followed 
by patients with CVD (128.75 ± 21.83), and the 
increased mean concentration level of CRP was 
shown to be associated with all cancer cases studied 
(HCC: 20.23 ± 4.73, L.C: 61.08 ± 19.59, NHL: 31.45 
±14.30, C.C: 29.14 ± 8.32, B.C: 15.02 ±4.34 and 
O.C: 143.51 ±41.2) which were significantly higher 
than those of the HI cases (Table 2). 
2. Aspartate amino transferase 

The mean level of the liver enzyme AST was 
shown to be significantly higher in patients with 
CVD (205.8 ± 69.03 U/l) and patients with HCC 
(57.53 ± 7.89 U/l), while it showed no significant 
difference in the other studied cases when compared 

with the HI cases. This indicates an association of the 
increased level of the AST with CVD and HCC 
diseases rather than the other studied diseases (KF, 
L.C, NHL, C.C, B.C and O.C) which showed no 
significant difference of the AST (Table 2).  
3. Alanine amino transferase 

The mean concentration level of ALT was shown 
to be significantly associated with patients with CVD 
syndromes (84.33 ± 36.99 U/l) and no significant 
association with the other studied cases (Table 2). 
4. Urea and creatinine. 

The kidney function parameters were assayed, 
the urea mean levels (132.80 ±9.67 and 109.22 
±16.19 mg/dl respectively) were shown to be 
associated with only the KF cases and CVD cases 
while these two parameters showed no significant 
association with the other studied diseases (HCC, 
L.C, NHL, C.C, B.C and O.C). Creatinine mean 
levels were also shown to be associated with KF and 
CVD patients but not associated with the other 
studied cases (HCC, L.C, NHL, C.C, B.C and O.C) 
(Table 2). 

 

 

Table 2: Comparison of the mean level of each parameter in all studied cases. 

Parameter 
Cases studied 

HI KF CVD HCC L.C NHL C.C B.C O.C 

CRP (mg/L) 
1.77 

±0.27 
52.14 

±10.31*** 
128.74 

±21.83*** 
20.23 

±4.73** 
61.08 

±19.59** 
31.45 

±14.30* 
29.14 

±8.32** 
15.02 ±4.34* 

143.51 
±41.20** 

AST (U/l) 
29.20 
±2.77 

28.87 
±2.51 

205.83 
±69.03** 

57.52* 
±7.89 

27.44 
±2.52 

29.77 
±1.99 

28.66 
±3.07 

29.41 
±3.42 

34.67 
±5.44 

ALT (U/l) 
22.20 
±3.72 

22.46 
±2.22 

84.33* 
±36.69 

46.94 
±8.55 

22.44 
±2.35 

21.88 
±1.18 

20.75 
±1.75 

23.67 
±3.64 

29.58 
±7.41 

Urea (mg/dl) 
31.60 
±3.16 

132.80*** 
±9.67 

109.22*** 
±16.19 

34.04 
±2.36 

28.66 
±4.01 

34.33 
±2.68 

33.44 
±4.02 

27.33 
±2.54 

40.00 
±9.93 

Creatinine (mg/dl) 
0.76 

±0.04 
4.90*** 

±0.63 
3.03* 
±0.85 

0.89 
±0.04 

0.84 
±0.07 

0.76 
±0.04 

0.81 
±0.04 

0.71 
±0.04 

1.13 
±0.25 

 
CRP: C-reactive protein.  
 KF: kidney failure.  
NHL:Non-Hodgkin lymphoma.  
AST: Aspartate aminotransferase.  
CVD: Cardiovascular disease.  
C.C: Colon and bladder cancer.  
ALT: Alanine aminotransferase.  
HCC: Hepatocellular carcinoma.  
B.C: Breast cancer. 
HI: Healthy individuals.  
L.C: Lung cancer.  
O.C: Ovary and cervix cancer.  
Significant: *P<0.05.  
Highly significant: **P<0.01.  
Extremly significant: ***P<0.001  
Data are represented as mean ±standard error. 
Relation between levels of C-reactive protein and 
various tumor markers: 

The level of CRP for each case was compared 
with the levels of the different tumor markers in the 
different studied cases. 
1. Hepatocellular carcinoma cases: 

In the HCC cases (N=11), the CRP levels were 
shown not to be associated with the AFP tumor 
marker levels but it may be associated with the 
malignancy. The correlation coefficient value “r” 
studying the relation between the CRP and the AFP 
(r=-0.34) showed a weak reverse relationship 
between the levels of CRP and levels of AFP in 
patients with HCC (Fig. 1). 
2. Lung cancer cases: 

The increased CRP levels were also not 
associated with the levels of the tumor marker CEA 
which was shown to be within the normal range (up 
to 3.5 ng/ml) for patients (N=7) with L.C. So there 
was a weak reverse relationship between the CRP and 
the CEA (r= -0.48) in patients with L.C (Fig. 2). 
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Figure1: The reverse relationship between C- 
reactive protein and alpha feto protein (AFP) tumor 
marker in patients with hepatocellular carcinoma. 
 

 
Figure 2: The reverse relationship between C- 
reactive protein and carcinoembroyinc antigen in 
patients with lung cancer. 
 
4.3. Non-Hodgkin lymphoma cases: 

The weak reverse relationship between the 
increased levels of CRP and CEA (r= -0.6) was 
revealed in NHL cases (N=7) (Fig. 3) where no 
association has been found between the CRP and 
CEA levels for the individuals studied in this case. 

 
Figure 3: The reverse relationship between C- 
reactive protein and carcinoembryonic antigen in 
patients with non-Hodgkin lymphoma. 
 

4.4. Colon and bladder cancer cases: 
An association may have appeared between 

levels of CRP and CA19.9 tumor marker for the C.C 
cases (N=6). This association was supported by the 
strong proportional relationship revealed by the 
correlation coefficient factor r= 0.77 (Fig. 4). 
 

 
Figure 4: The proportional relationship between C- 
reactive protein (CRP) and cancer antigen 19.9 in 
patients with colon and bladder cancer. 
 
4.5. Breast cancer cases: 

In B.C cases (N=10), the CRP levels were also 
not related to the CA15.3 levels showing no 
association between the CRP and the tumor marker 
but there may be an association between the CRP and 
the breast malignancy. The studied correlation 
coefficient factor of the CRP and CA15.3 (r= -0.55) 
showed a weak reverse relationship between CRP 
and tumor marker CA15.3 levels (Fig.5). 
 

Figure 5: The reverse relationship between C- 
reactive protein and cancer antigen 15.3 in patients 
with breast cancer.  
 
4.6. Ovary and cervix cases: 

A proportional relationship has also been found 
between the CRP and CA125 levels for patients with 
O.C (N=9) (r= 0.48) but it is a weak relationship (Fig. 
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6), this is because the CRP levels were not associated 
with the levels of the CA125 demonstrating another 
evidence of non-association between the CRP levels 
and the level of the tumormarker but it may be 
associated with malignancy.  

 

 
Figure 6: The proportional relationship between C- 
reactive protein and cancer antigen 125 in patients 
with ovary and cervix cancer. 

 
4. Discussion: 

Many of the common cancers are preceded by 
years of chronic inflammation. Tumor progression is 
always followed by development of acute phase 
protein response, that is chronic malignant disease 
involve changes in protein metabolism which result 
in production of acute phase proteins as a kind of 
immune response such as the production of CRP 
(Weinstein et al., 1984; Stamatiadis et al., 1992; 
Chung and Chang, 2003). 

CRP is not only a marker of inflammation, it was 
also shown as a marker of activation of the immune 
system (Nauta et al., 2003; Manfredi et al., 2008). 

Elevated levels of CRP were shown to be a 
predictive factor for different inflammatory diseases 
and infections and a predictive factor for increased 
risk of coronary events (Hage and Szalai, 2007), SLE 
(Szalai, 2004) and cancer risk (Allin et al., 2009; 
Williams and Muddiman 2009) . 

In the present study, there was a significant 
increase of CRP (P<0.0001) in patients with KF and 
this is in agreement with the study of Abraham and 
his colleagues, as they studied the levels of high 
sensitivity C-reactive protein (HsCRP) in Indian 
patients with CKD. They reported that the high 
HsCRP levels in Indian CKD patients indicate the 
high prevalence of inflammation in non-dialysis 
patients (Abraham et al., 2009). The increased levels 
of CRP in the present study for the KF patients were 
also in accordance with the elevated concentrations 
of CRP in a heterogeneous population studied by 
Lobo and others, who stated that the elevated 

concentrations of serum CRP on ICU admission are 
correlated with an increased risk of organ failure and 
death (Lobo et al., 2003). 

The CRP levels in patients with CVD, during 
this study showed a significant increase (P<0.0001) 
and this was in agreement with Galante and others 
since, they found that CRP levels were higher in 
patients with aortic valvular stenosis than in controls 
(p = 0.0001) (Galante et al., 2001). 

 Levels of AST, ALT, urea and creatinine in the 
present study also showed significant increase 
(P=0.0045, 0.0439, 0.0001 and 0.021, respectively) 
in CVD patients. The significant association of urea 
in CVD patient in this study was in accordance with 
Ostfeld and his coworkers who stated that elevated 
serum blood urea nitrogen (BUN) on admission was 
associated with an increased burden of coronary 
artery disease (CAD) on cardiac characterization 
during index hospitalization in patients who are 
presented with symptoms of unstable angina and 
without known cardiovascular disease suggesting that 
an elevated serum BUN in these subjects may predict 
a larger burden of CAD on cardiac characterization 
independent of creatinine clearance (Ostfeld et al., 
2010). Further study is warranted to explore this 
association. In addition in earlier studies it was 
documented that CRP is a strong, independent 
predictor of future myocardial infarction and stroke 
among apparently healthy asymptomatic men (Ridker 
et al., 1997; 1998). 

On the other hand elevated levels of CRP 
showed no association with the AFP during the study 
of the correlation between the CRP and AFP and this 
was demonstrated by the weak reverse correlation 
coefficient factor resulting from that correlation study 
(r=-0.34). This finding is in agreement with that of 
Lee and others since they found that the CRP levels 
correlated poorly with their corresponding AFP levels 
(r=0.0513). Although it was shown that CRP and 
AFP are not correlated, these markers seem to 
complement each other as out of 104 patients with 
HCC, CRP and AFP detected 78% and 80%, 
respectively (Lee et al., 1989). 

 While AST was shown to be associated with 
HCC as its level significantly increases (P=0.0172). 
ALT was not statistically significantly different 
(P=0.051) but can be associated with the hepatic 
malignancy. The significant difference of CRP levels 
in HCC shows significant association of the elevated 
levels of CRP with the HCC. Thus, the significance 
of the elevated levels of CRP in patients with HCC 
cannot be neglected but it points to a new factor 
which may play a role in the early detection and 
diagnosis of the disease. 

The current study showed an association of CRP 
levels with LC patients. CRP levels were shown to be 
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significantly increased (P <0.01) in patient with LC. 
These results are in accordance to those shown by 
Chaturvedi and his colleagues, since they stated that 
elevated CRP levels are associated with subsequently 
increased LC risk, suggesting an etiologic role for 
chronic pulmonary inflammation in lung 
carcinogenesis (Chaturvedi et al., 2010). 

The levels of the tumor marker CEA and levels 
of CRP in patients with LC in this study were shown 
not to be correlated and not associated and this was 
proved by the weak reverse correlation (r value -0.48) 
that appeared during this study.  

As CRP levels were shown to be significantly 
increased in patients with LC (P=0.0036) while the 
other measured routine blood tests AST(P=0.6484), 
ALT (P =0.9533), urea (P=0.5700) and creatinine 
(P=0.3591) showed no significant association. The 
significantly elevated levels of CRP in this work also 
agreed with different studies on LC cases 
(Trichopoulos et al., 2006; Allin et al., 2009).  

The present study showed significantly increased 
levels of CRP levels in patients with NHL (P < 0.05). 
That significant increase was also shown by Yildirim, 
and his colleagues, during their study when they 
measured the levels of ferritin and CRP in patients 
with NHL before and after treatment and they found 
a significant decrease in levels of ferritin and CRP 
following treatment when compared to pre-treatment 
measurement concluding that serum ferritin and CRP 
parameters may be used as tumor markers and may 
be indicators in the efficacy evaluation of treatment 
in NHL (Yildirim, et al., 2009). 

The correlation coefficient factor r (r=-0.60) 
studied for the correlation between the CRP and CEA 
in patients with NHL showed strong reverse 
relationship giving evidence of the probability that 
CRP can be used as a predictive factor for the 
presence of NHL in the absence of the role of the 
tumor marker CEA. Such a correlation was not 
available in previous reports. 

 The blood levels of AST, ALT, urea and 
creatinine showed no significant association in 
patients with NHL in the current work. Such a 
correlation was also not available in previous reports. 

A strong proportional relationship (r=0.77) was 
found during the study of the relation between the 
CRP and the CA19.9 with CC. This was concurring 
with a previous study (Wong et al., 2007), as they 
reported that CRP was associated with larger 
metastases size and elevated CA 19.9 level exploring 
the important role of CRP in the evaluation, detection 
and follow up of colon and bladder cancer  

On the other hand, routine blood tests in the 
present study didn’t show any significant association 
(AST, ALT, urea and creatinine). Pitifully there is no 

relevant information in the literature in case of CC 
patients with high CRP levels. 

The correlation coefficient factor studied for the 
relationship between CRP and CA15.3 in B.C cases 
showed to be poorly correlated (r=-0.55) proving that 
the CRP is not associated with the tumor marker but 
may be with the malignancy. Such a correlation was 
not available in previous reports.  

The studied CRP levels in patients with OC in 
the present study were shown to be significantly 
higher than that in HI cases. These results concur 
with the documented results of McSorley and others, 
who stated that ovarian cancer risk was positively 
associated with increasing CRP concentrations. They 
also proved that the risk of developing ovarian cancer 
among women in the highest third of the distribution 
of CRP compared with those in the lowest third 
produced evidence of and increasing risk with 
increasing concentration of CRP (McSorley et al., 
2007). 

This present study showed weak proportional 
correlation between the CRP and CA125 (r=0.48) this 
is in correspondence with McSorley and others study 
who showed no correlation between CRP and CA125 
(r=-0.02) (McSorley et al., 2007) and Hefler’s and 
coworkers study who found that serum CRP was not 
significantly correlated with serum CA 125 (r= 0.02) 
(Hefler et al., 2008). 

In conclusion, the present results suggest that (a) 
CRP levels are a more consistent indicator of cancer 
risk than some tumor markers, (b) the association 
between cancer incidence and CRP as an 
inflammatory marker may be tumor type specific (c) 
increased level of CRP may show a stronger 
association with risk of cancer incidence, recurrence, 
and death. 
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Abstract: Objectives: To evaluate the validity and reliability of the autogenous transplantation of maxillary or 
mandibular molars. Methods: Ten patients received either a mandibular or maxillary third molar to replace a non 
restorable mandibular first or second molar. The clinical parameters were mobility and probing pocket depth. 
Radiographic assessment of progress of root development, periapical or periodontal radiolucencies, root resorption 
and ankylosis, was done by using digital panoramic radiographs with1:1 magnification correction. All clinical 
parameters and panoramic radiographs were taken at 2, 4, 6 and 9 months postoperatively. Results: The pocket 
depth readings and teeth mobility showed statistical significant decrease throughout the study. Regarding the 
radiographic results, no root resorption or ankylosis and 80% of patients had root development with no observed 
radiolucencies. Conclusion: The transplantation of developing molars in growing adults is a viable and reliable 
treatment option. 
[Maha Negm, Sameh Seif, Khaled El Hayes, Galal Beheiri. Autogenous Transplantation of Maxillary And 
Mandibular Molars. Life Sci J 2012;9(4):2804-2812] (ISSN:1097-8135). http://www.lifesciencesite.com. 412 
 
 Keywords: autogenous transplantation, third molars, immature root. 
 
1.INTRODUCTION 
    A significant number of patients have premature 
loss of their first and second molars because of dental 
caries and/or dental crowding.  As a result; ridge 
resorption, malfunction, over eruption of opposing 
tooth, loss of space, temporomandibular disorder, 
etc..... may occur (Reich 2008). Removable partial 
denture and fixed partial denture are the options to 
solve these problems but they have their own 
disadvantages and limitations (Reich 2008). In 
planning the treatment for such cases, clinicians 
should make patients aware of other alternatives, 
including dental implants and transplantation of teeth 
(Cohen et al.,( 1995). Auto-transplantation is a viable 
option for replacing a missing tooth when a donor 
tooth is available (Thomas et al., (1998);Lee et 
al.,(2001); Kim et al.,( 2005); Teixeira et al.,( 2006). 
Tooth auto-transplantation offers one of the fastest 
and most economically feasible means of replacing 
missing teeth (Cohen et al.,. 1995). While there are 
many reasons for auto-transplanting teeth, tooth loss 
as a result of dental caries is the most common 
indication, especially when mandibular first molars 
are involved. First molar erupt early and are often 
heavily restored. Auto-transplantation in this 
situation involves the removal of a third molar, which 
may then be transferred to the site of an unrestorable 
first molar (Clokie et al. ,(2001); Mejàre et al., 
( 2004). 

    Teeth most commonly used for autotransplantation 
are premolars, canines, incisors (especially 
supplemental teeth) and third molars (Natiella et al., 
1970). In theory, although any tooth may be 
transplanted, the donor tooth should be of limited 
value in the dentition, e.g. a premolar in a crowded 
arch, or a supplemental incisor (Thomas et al., 1998). 
    Zachrisson et al., (2004) found that after 
transplantation of partly formed rooted teeth, root 
growth continued, and the teeth maintained their 
capacity for functional adaptation. Endodontic 
treatment was usually not necessary. The optimal 
time for autotransplantation of premolars to maxillary 
anterior region was when the root development has 
reached two thirds to three fourths of the final root 
length. The prognosis for complete periodontal 
healing at this stage of root development was better 
than 90%. Reich et al., (2008) reported that after 
transplantation of 42 molar teeth with mean follow 
up 19 months transplants remained asymptomatic and 
functioning. No infection, ankylosis, loss of the 
transplant, or root resorption has been noted. In 
addition, endodontic therapy has not been necessary 
on any transplanted teeth. Auto-transplantation is a 
technique-sensitive procedure. A traumatic surgical 
technique preserves bone and periodontal support. 
Minimal handling of the transplant is required to 
protect the Hertwig’s root sheath and pulpal tissue. A 
traumatic surgical removal of the third molar is 
essential, preserving the root sheath and apical 
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portion of the developing tooth bud. Adequate 
exposure and preparation of the recipient site are 
performed. Stabilization of the transplanted third 
molar is performed with suture material in a 
crossover fashion to prevent up-and-down movement 
of the transplant. Splinting with composite or wire 
banding isn’t advised. Excessive time or rigid 
splinting of the transplanted tooth will adversely 
affect its healing  (Tsurumachi & Kakehashi (2007); 
Reich(2008).The biological course of 
autotransplantated teeth is influenced by a number of 
preoperative, peroperative and postoperative 
conditions, which are recognized as prognostic 
factors. For example, age of the patient, 
developmental stage of the graft, the type of tooth 
transplanted, surgical trauma during graft removal 
and the extraoral storage of the transplanted tooth 
during surgery as concluded by Schwartz et al., 
(1985). The goal of this study is to highlight the 
evidence-based principles for successful 
autotransplantation; evaluating viability, reliability, 
lack of discomfort and complications, and stable 
occlusion of autogenous transplantation. 
2.PATIENTS AND METHODS 
2.1.Patients: 
    Ten female patients ranging from 16 to 20 years 
with a mean of 17.9 years were selected from the 
outpatient clinic of Oral and Maxillofacial 
Department, Faculty of Oral and Dental Medicine, 
Cairo University. Patients had non-restorable badly 
decayed lower first or second molar teeth requiring 
extraction and replacement with teeth (Figures 1 & 
2). 
2.2.Methods: 
2.2.1.Operation: 
* Pre-operative assessment 
All patients fulfilled the following criteria: 
 Non-restorable mandibular 1st or 2nd molar 

(Extracted tooth). 
 Caries-free retrievable maxillary or mandibular 

3rd molar (Auto-transplanted tooth).  
 Recipient site having adequate bone support with 

sufficient alveolar bone support in all dimensions 
and adequate attached keratinized tissue (healthy 
periodontium). 

 The sacrificed tooth was not lost due to terminal 
periodontal disease and/or acute inflammatory 
process. 

* Surgical procedure: 
   Co-amoxiclav antibiotic prophylaxis was given 
preoperatively. After local anesthesia, non-surgical a 
traumatic extraction of the non restorable teeth were 
done using extraction forceps, or elevators in case of 
remaining roots. Adequate exposure and preparation 
of the recipient socket were performed with low-
speed hand piece and surgical burs. 

 
   Copious irrigation with normal saline was used 
throughout the procedure. Trimming of the inter-
radicular bone using bone rongeur was required to 
create a 4-wall surgically prepared bony socket. 
Additional removal of bone beyond the apex to 
ensure an apical cushion or tension-free zone where 
the root buds could be positioned without threat of 
compression. This apical preparation also allowed for 
the transplant to be positioned at/or slightly below the 
occlusal plane so as to avoid premature occlusal 
contacts. A traumatic extraction, avoiding disruption 
of the root sheath and root buds of the donor tooth. 
The auto-transplants were immediately transferred to 
the recipient site and seated in place with firm finger 
pressure. Care was taken to avoid any premature 
occlusal interference. The ideal position was 
considered to be 1 to 2 mm infra-occlusion allowing 
complete root development and eruption of the 
transplants. Stabilization of the transplants was 
achieved by 3/0 black silk “Basket suture”. 
      Postoperative antibiotic, analgesic and mouth 
wash were prescribed. Patients were strictly 
instructed not to masticate on the transplanted tooth. 
All patients were placed on a full liquid diet for 48 
hours and then advanced to a pureed diet for 2 
weeks. A soft diet was recommended for another 2 
weeks.  
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*Follow up visits: 
    Suture removal of donor and recipient sites were 
performed 2 weeks postoperatively. The patients 
were followed up for 2, 4, 6 and 9 months both 
clinically (Pocket depth and mobility) and 
radiographically (progress of root development, 
periapical or periodontal radiolucencies, root 
resorption and ankylosis). 
2.2.2.10-mm Visual Analogue Scale questionnaire: 
All patients examined at the last follow up visit (9 
months) were asked to fill out a questionnaire that 
included six questions. Anamnestic perceptions of the 
transplantation procedure (two questions) and the 
present status of the transplanted tooth (four 
questions) were recorded on a 0 to 10-mm visual 
analogue scale (VAS). The patients indicated their 
opinion by marking a mark along the VAS; 0 was 
entirely positive and 10 was entirely negative. 
2.2.3.Statistical Analysis: 

Statistical analysis was performed using 
SPSS (Statistical package for social sciences) version 
15, Echosoft corp., U.S.A. Unless otherwise 
specified, data were represented as mean ± standard 
deviation. Repeated measures analysis of variance 
(ANOVA) test was used to compare numeric 
variables within the studied group of patients. For 
categorical data, non-parametric ANOVA 
(Friedman’s test) was performed to detect significant 
changes within the studied group of patients. Post 
Hoc test was done to identify the different group if 
ANOVA test was positive. In all tests, result was 
considered statistically significant if the P-value was 
less than 0.05. 
3.RESULTS 

Clinical assessment:3.1.  
   Clinical examination of teeth and soft tissues were 
performed on regular bases at 2, 4, 6 and 9 months’ 
intervals. Tooth discoloration, premature contacts, 
occlusion, signs of infection and gingival color and 
contour were assessed during the examination. No 
positive findings were detected except for two patients 
(figures 5 to 8).  
3.1.1.Pocket depth: 
   At 2 months, the minimum pocket depth was 3.50 
mm and the maximum was 5 mm with mean of 4.25 
mm. At 4 months, pocket depth started at 3.17 mm 
and ended at 4.67 mm with mean of 3.78 mm. On the 
other hand, a reduction was noticed at 6 months 
follow up visit ranging from 2.50 mm to 4.17 mm 
and mean of 3.25 mm. Further reduction at 9 months 
was detected with minimum of 2.17 mm, maximum 
of 4.17 mm and mean of 2.71 mm. ANOVA test 
showed statistical significant decrease (P = 0.001) in 
pocket depth throughout the follow up period  
(Figure 3). 
 

 
Figure 3: Bar chart showing pocket depths 

throughout the follow up period. 
 

 
Figure 4: Bar chart showing mobility grades 

throughout the follow up period. 
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    Since the ANOVA test was positive, Post Hoc test 
was done to determine the significant group of 
patients. In relation to 2nd month readings, the 
reduction at 4 months was not statistically significant 
P = 0.274 but at 6 and 9 months the reduction was 
significant P = 0.002 and 0.001 respectively. On the 
other hand, in comparison to 4th month readings, the 
decrease at 6 months was not statistically significant 
P = 0.182 but at 9 months the decrease was 
significant P = 0.004. Furthermore, 6 months 
readings compared to 9 months was not statistically 
significant P = 0.286. 

 
3.1.2.Mobility: 
    Grade II mobility was noted at 2 months interval in 
all the studied cases. At 4 months, 90% of patients 
showed grade I, which was the minimum and the 
remaining 10% had grade II mobility that was the 
maximum with range and mode 1. On the other hand, 
a reduction was detected at 6 months follow up where 
60% of the patients showed no mobility which was 
the minimum, 30 % had grade I and 10 % grade II 
that was the maximum with range 2 and mode 0. At 9 
months, further improvement was noticed, 70% of 
the cases had grade 0 which was the minimum, 20% 
showed grade I and the remaining 10% were still 
grade II that was the maximum with range 2 and 
mode 0. Friedman test result showed statistical 
significant decrease (P = .001) in mobility throughout 
the follow up period (Figure 4). 
    Since the Friedman test was positive, Post Hoc test 
was done to determine the significant group of 

patients. There was a statistical significant change at 
4 months, 6 months and 9 months compared to 2nd 
month grades(P = 0.001) in all cases. On the other 
hand there was no statistical significant difference in 
mobility (P > 0.05) at 6 and 9 months when 
compared to 4 and 6 months intervals. 
3.2.Radiographic assessment: 
    At the end of follow up period, radiographic 
assessment revealed that 8 patients (80%) had root 
development while the remaining 20% showed 
arrested root development. On the other hand, only 
20% of cases had periapical or periodontal 
radiolucency while 80 % showed no radiolucencies. 
Neither of the patients had root resorption nor 
ankylosis (Figures 9 to 12). 
 

 
Figure 9: Pie chart showing root development of 
the transplants at the end of the follow up period. 
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3.3. 10-mm Visual analogue scale questionnaire: 
The patients received the autotransplantation 

as a somewhat painful procedure. Their decision to 
do transplantation was easy. Patients perceived the 
transplanted teeth quite different than others but they 
considered it to fit nicely in the dental arch. They 
didn’t remember the original position of the 
transplants. Furthermore, patients had taken no 
particular measures to care for the auto-transplanted 
teeth. 
4.DISCUSSION 

 Implant technology has taken great strides 
in recent years in terms of predictability, in both 
success rate &aesthetic result. Comparison between 
auto-transplantation & implantation as treatment 
options in replacing missing teeth seems inevitable. 
One major advantage of transplantation is its 
applicability in the management of patients before 
puberty growth has finished. Implants will not grow 
with growing patients and result in infra-occlusion as 
it becomes ankylosed to the alveolar bone. The 
beauty of transplanted teeth is that they are biological 
and able to erupt in harmony with adjacent teeth and 
growing jaws (Eddie 2009). 

While there are many reasons for auto-
transplantating teeth, tooth loss as a result of dental 
caries is the most common indication, especially 
when mandibular first molars are involved. First 
molars erupt early and are often heavily restored. 
Auto-transplantation in this situation involves the 
removal of a third molar, which may then be 
transferred to the site of an unrestorable first molar 
(Leffingwell 1980, Clokie et al., 2001, Reich 
2008).In the present study, ten immature third molar 
teeth were autotransplanted as a replacement for 
unrestorable first or second molar teeth. 

 In the current study, all the patients were 
female with an age ranging from 16 to 20 years. Sex 
and age seem to have no effect on the final outcome. 
However, because immature teeth are usually 
covered by a thick follicle or periodontal ligament, 
which enables extraction of the transplanted tooth 
with minimal force, there are fewer chances of 

damaging the ligament during the procedure. That 
was in agreement with Cohen et al., (1995) who 
chose the patients having 15 years to 19 years and 
found that those patients are more appropriate 
candidates for third molar transplant.  

The root length of the transplants in the 
present study was two-thirds root formation based on 
the study of Andreasen et al., (1990d) who reported 
that this was the ideal length. The main advantage of 
the open apex of the transplanted tooth with intact 
Hertwig epithelial root sheath allows healing and 
regeneration of the pulpal tissue and therefore saving 
subsequent root canal procedures. Andreasen et al,. 
(1990a & b) stated that the correlation between root 
length at the time of transplantation and vitality was: 
the more open the root apex the better the re-
innervation. They found that teeth with incomplete 
and complete root formation showed 96 and 15 
percent pulpal healing respectively. This discrepancy 
reflects the potential for revascularzation in teeth 
with open and closed apices. Furthermore, Skoglund 
et al., (1978) stated that the revascularization of the 
pulp appeared to occur mainly by in growth of newly 
vessels. In some instances, however, anastomoses 
seemed to form pre-existing vessels in the pulp. 

Auto-transplantation is a technique-sensitive 
procedure as reported by Andreasen et al., (1988). So 
an atraumatic surgical technique was adopted in the 
current study following Kristerson & Andreasen 
(1984); Andreasen et al., (1990a);Cohen (1995) 
;Teixeira et al., (2006) to preserve bone and 
periodontal support.  Otherwise root growth may be 
compromised, leading to ankylosis or root resorption 
and attachment loss as stated by Slagsvold & Bjercke 
(1974) ;Nethander (1998). Furthermore, additional 
removal of bone beyond the apex at the recipient site 
was done to ensure an apical cushion or tension-free 
zone where the root buds could be positioned without 
threat of compression. This apical preparation also 
allowed for the transplant to be positioned at/or 
slightly below the occlusal plane so as to avoid 
premature occlusal contacts. Trimming of the 
interradicular bone using bone rongeur was required 
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to create a 4-wall surgically prepared bony socket to 
reduce lateral forces. This was in accordance with 
Bauss et al. (2002) and Reich (2008). Close contact 
of the autotransplanted tooth with the alveolar bone 
of the recipient site was assured as it is believed that 
this might provide better blood supply and adequate 
nutrition to the periodontal ligament cells, thereby 
increasing the number of viable cells as stated by 
Kallu et al., (2005). All the transplants were placed 
just slightly below the occlusal level to prevent 
postoperative traumatic occlusion as stated by 
Thomas et al., (1998); Clokie (2001) ;Bauss et al. 
(2009). Extra oral storage time if exceeding half an 
hour has an adverse influence on the results 
(Andreasen et al., 1970). Since the graft tooth was 
extracted immediately before grafting, injury to the 
periodontal membrane was minimal. This technique 
was applied in the present study, as it is likely to 
improve the clinical course after autotransplantation 
of teeth and avoid desiccation, which was confirmed 
by Kristerson & Andreasen (1984); Andreasen et 
al., (1990a&d) ; Honda et al., (2010).  

A “basket suture” that runs across the 
occlusal surface of the transplant was selected as a 
type of splinting in the current study. That was in 
agreement with Bauss et al., (2002) who compared 
between rigid fixation and suture splinting “basket 
suture” for a total of 76 transplanted germs of third 
molars. Then they found that the significant increases 
in ankylosis and pulp necrosis were the factors for the 
less favorable results of the rigidly fixed teeth. Also 
Sagne & Thilander (1990) advised using flexible 
splinting where this allows for some physiological 
movement of the transplants functional stimuli assist 
healing. It’s suggested that this movement stimulates 
periodontal ligament cellular activity and bone repair 
Two weeks of fixation period was adopted in the 
present study following Andreasen et al., (1990a & 
c); Lundberg & Isaksson (1996); Marcusson & 
Lilja-Karlander (1996); Frenken et al., (1998) 
;Czochrowska et al., (2000). Furthermore, Pogrel 
(1987) concluded that rigid long-term fixation of the 
transplanted teeth had adverse effects on the 
periodontal and pulpal healing of the tooth. 
    The survival rate in the present study is 100%, as 
after transplantation of ten molar teeth with nine 
months follow-up, all transplants remained present. 
Also, the success rate is 80%, as eight out of the ten 
transplants fulfilled the success criteria; 
transplantation was defined successful if the tooth 
was still present without evidence of abnormal 
mobility, pathological pockets, root resorption or 
periapical radiolucencies. This was in agreement with 
Reich et al., (2008) who had a success rate of 95.5% 
where the transplants remained asymptomatic and 
functioning. As well as, no infection, ankylosis, loss 

of the transplant, or root resorption has been noted. In 
addition, endodontic therapy has not been necessary 
on any transplanted teeth. 

In the follow-up period subsequent to tooth 
trasnplanatation, clinical measurements obtained 
through probing pocket depths and tooth mobility 
tests, were used to evaluate the healing process 
(Altonen et al., (1978); Bauss et al.,(2004); 
Czochrowska et al., (2002) ; Mejàre et al., (2004). 
Since it is controversial, vitality test was not 
performed in the current study. Commonly, the 
vitality of the tooth is determined by means of cold or 
electrical tests, or both (Andreasen et al. 
(1970);Bolton (1974). As the so-called “vitality test” 
is a test of neurologic function of the pulp, it has been 
argued that it is possible for the transplant to have an 
intact blood supply without being re-enervated i.e. 
without having a nerve supply. Such a transplant 
would register non-vital to a vitality tester. The 
regeneration of a nerve supply to the pulps of that 
autograft may not have developed to the degree 
necessary for it to react to electrical stimulus at the 
time it was tested. Thus, the importance of a positive 
reaction to a cold or an electrical stimulus is a matter 
of controversy (Guralnick & Shulman 1962). 

The statistical significant decrease in pocket 
depth throughout the follow up period may be 
explained by the osteoinducing potential of the 
periodontal ligament cells resulting in bone 
regeneration between gap of the walls of socket and 
transplanted tooth. This is a welcome phenomenon 
that was observed clinically and confirmed with 
radiographs in the current study. This was in 
agreement with Eddie (2009) who found that 
genetically the periodontal ligament cells could 
differentiate into fibroblasts, cementoblasts and 
osteoblasts thus explaining this osteoinducing 
phenomenon. Furthermore, Pulp regeneration can be 
expected in immature replanted teeth. The optimal 
reattachment of periodontal ligament occurred within 
two weeks after autotransplantation between the 
periodontal ligament connective tissues of the root 
surface and the recipient socket wall (Tsukiboshi 
2002). 

The initial increase of mobility followed by 
reduction was observed in the present study. This was 
in accordance to Wally et al., (1979) who attributed 
the reduction in the mobility in their study to 
improved occlusal relationship and reduction in 
inflammation. Similarly, Cary et al., (1979) 
confirmed that mobility increased initially after 
surgery and decreased later on and attributed this to 
the healing of the periodontal ligament and bone 
surrounding the transplanted tooth. 
    In the current study continued root growth was 
noticed in 80% of the cases. 
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   This was in line with results of a study conducted 
by Zachrisson et al.,(2004) where the authors found 
that after transplantation of partly formed rooted teeth 
when the root development has reached two thirds to 
three fourths of the final root length, root growth 
continued, and the teeth maintained their capacity for 
functional adaptation. Also, endodontic treatment 
was usually not necessary. Furthermore, the 
prognosis for complete periodontal healing at stage of 
root development was better than 90%. On the other 
hand, the time when the root completes its 
development after transplantation has not been 
examined, and an answer to this question will have 
an impact on prognostic assessment and clinical 
protocols for post-surgery follow-up (Myrlund et al,. 
2004). 
    All the recipient sites in the present study had 
sufficient bony support in all dimensions and 
sufficient keratinized mucosa to enhance post-
operative stability in agreement to Teixeira et al., 
(2006), except for two cases. Distal bone resorption 
with furcation involvement and periapical 
radiolucency were seen in one case, which could be 
explained as a consequence of long standing chronic 
infection preoperatively. No improvement was 
noticed in the following radiographic follow up. This 
was correlated to the clinical findings, which 
determined increased pocket depths at the 6th month 
follow up interval. This patient missed some of the 
follow up visits and then recalled at the 6th month 
follow up visit and reported the presence of 
premature contact in the transplant. On the other 
hand, the other patient showed improvement in bone.   
    Bone resorption and increased pocket depth were 
detected in one case in the current study, where 
Bauss & Kiliaridis (2009) concluded that incorrect 
positioning with absence of occlusal and 
interproximal contacts are frequent findings in 
transplanted teeth. Incongruity between recipient site 
and root morphology of the transplanted might the 
cause of the transplant failure tooth. Moreover, the 
mesial and distal surfaces of the transplanted tooth 
and the adjacent teeth should be in contact with each 
other. If an interproximal space existed between the 
transplant and one of the adjacent teeth, then this will 
lead to food impaction and trauma to the 
interproximal gingival tissues leads to irritation, 
inflammation and even pocket formation (Bauss et 
al., (2002). 
    No root resorption was noted throughout the 
follow up period of the current study. The perquisite 
for periodontal regeneration is the survival of the 
majority of cells from the periodontal ligament, 
which are in competition with osteoblasts and 
osteoclasts from the alveolar bone. If the latter are 
predominant, root resorption starts and there is a poor 

prognosis as stated by Negri et al.,(2008) and Harzer 
et al., (2009). The final position of the donor tooth, 
within the recipient socket, influences periodontal 
healing. The donor tooth should be placed so that one 
to two mm of width of the periodontal ligament stays 
above the bone crest to achieve an ideal biologic 
width. Otherwise, apical migration of epithelium may 
occur and result in vertical bone resorption (too deep 
placement) or long connective tissue attachment (too 
shallow placement) as concluded by (Tsukiboshi 
2001). 
   No ankylosis was determined until the end of the 
current study. Berude et al,. (1988) stated that 
replacement resorption (ankylosis) usually occurs and 
is secondary to cemental or periodontal ligament 
damage. It is unpredictable and usually irreversible. 
Mine et al., (2005) suggested that occlusal stimuli 
promoted the regeneration of the periodontal 
ligaments and prevented dentoalveolar ankylosis, 
whereas excessive initial force might cause severe 
root and bone resorption. 
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Introduction 

All elements of Education system including 
objectives, principles, factors and obstacles of 
pedagogy testify human status so it is necessary to 
know human being and his being aspects (Beheshti, 
2008:45-46). 

Anthropology has been originated from two 
Greek words of Anthropos meaning human and 
Logos meaning study and cognition. Anthropology 
means the ways of studying human being and deals 
with all human aspects such as social behavior, 
language, roles, arts and so on (Askari Khanghah and 
Kamali, 2007:13). There are different views 
regarding anthropology. According to Quran’s 
perspective anthropological basics are spirit, body, 
spiritual validity, eternity, wisdom, authority, 
socialization, ambition, greatness, desire for 
perfection (Beheshti, 2007: 86-162). Sobhani 
(2010:24-34) defines anthropological basics as boy, 
spirit, nature, authority, responsibility, greatness, 
intellectual life. 

Safavi (2009:49-103) said : from Molavi’s 
point of view, anthropology is responsibility, 
familiarizing with secrets and being realities, spirit, 
body, wisdom, believing in resurrection and 
prevention of concupiscence. 

Beheshti et al (volume 2, 2000:187-210) 
stated: from Molavi’s point of view, anthropology is 
spirit, wisdom, responsibility, determinism and 
authority, effectiveness and being affected. 

In present research, five foundations of 
anthropological basics have been investigated from 

Molavi’s point of view including wisdom, 
responsibility, determinism and authority, nature, 
spirit. Then pedagogical orientations of each basis 
have been studied with their goals in different 
academic periods (high and primary schools) (the 
studied system is based on new educational system 
for a 6 year primary and high schools). 
General Objective: 
1- Studying pedagogical orientations of Molavi’s 
anthropological basics in order to improve objectives 
of high and primary schools’ education in Iran 
Specific Goals 
1- Studying pedagogic orientations of wisdom 
training in order to improve objectives of high and 
primary schools’ education in Iran 
2- Studying pedagogic orientations of responsibility 
training in order to improve objectives of high and 
primary schools’ education in Iran 
3- Studying pedagogic orientations of determinism 
and authority training in order to improve objectives 
of high and primary schools’ education in Iran 
4- Studying pedagogic orientations of nature training 
in order to improve objectives of high and primary 
schools’ education in Iran 
5- Studying pedagogic orientations of spiritual 
growth in order to improve objectives of high and 
primary schools’ education in Iran 
6-1-6 Research Significance and Necessity  
If there is a plan and design for education of today 
generation, opinions and advises of experts and 
philosophers should be applied. As a pattern, 
desirable perfection of human being and new 
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pedagogic methods and principles can be gained from 
opinions of great people in old ages such as Molavi. 
Formation of human personality depends on his 
education. Human being can pave the way of 
perfection by suitable pedagogy and if human’s 
education is ignored, he will descend even inferior 
than animals (Habibi, 2009:23). In this study, after 
investigating Molavi’s anthropological basics and 
related pedagogic orientations, objectives of 
Education system (primary and high schools) have 
been studied. Objectives of an educational system or 
school are determined based on some principles 
resulted from a view that school has on human and its 
ideal educational system. 
Methodology 

This research is aimed to study Molavi’s 
anthropological pedagogic orientations in order to 
improve objectives of high and primary schools’ 
education in Iran. Here anthropological basics mean 
studying Molavi’s point of views in this field that 
have been investigated as variables. Another variable 
is objectives of educational periods. So research 
methodology is descriptive and it is applicable 
regarding objectives. Statistical population includes 
all works of Molavi and other experts about Molavi’s 
thoughts and their anthropological subjects have been 
studied in particular. Also, Information related to 
educational goals in primary and high schools have 
been investigated. Regarding the study dimensions, 
the sample group has been chosen from an available 
statistical population and data were gathered from 
library including note taking from domestic and 
foreign sources and interviewing with professionals 
in this field so tools for gathering data were 
interview, using library information through note 
taking. Wisdom, logic, thought and reasoning were 
the standards for data analysis. Descriptive statistics 
have been used as well (classification of opinions and 
their similarities and differences). 

In principle, wisdom is logical thinking of 
human being and lexically it means ability to reason 
or understand the relationship and differences among 
things. In addition, it is interpreted as thinking and 
mental power (Farmihani Farahani, 1999:293). 
Types of intellects from Molavi’s View 

Molavi emphasized on rationality and 
wisdom and this rationality should be led to love. He 
wanted to create an open and clear space for human 
thinking and free humans from traps of blind 
imitation (Faydeni, 2007:296). 

Molavi divided intellect into partial and 
holistic ones and epistemologically these divisions 
can be referred to intellectual ranks (Allah Bedashti, 
1997:37). 
Partial intellect 

Partial intellect is a degree of human spirit 
that relates to transient and temporal world and is 
subjected to fantasy and doubt and it is not able to 
reach high principles of the world (Sheikh Shoaee, 
2007:240). Partial intellect is superficial and colored 
with colors of sensuality and it consists of arrogance, 
pugnacity, hasting in judgement and useless 
interferences. This kind of intellect is not perfect to 
know facts and secrets of the world. Molavi also 
named it, debated intellect (Zamani, 2009:467). 
Partial intellect is the center of fantasies and it is as 
same as ignorance, darkness, blindness, hesitancy and 
uncertainty (Mosaffa, 2007:192). 

Prudery and sensuality, scrutiny in shallow 
affairs of the life, lack of qualification to witness 
truth, having fantasy, lack of independence in 
thinking, dealing with causes and physical laws of 
nature, lack of love are other features of partial 
intellect. This intellect is useful only in its own area 
and territory and it deals with physical affairs 
(Zamani, 2009:468-473). After rule of partial intellect 
on human being, it becomes versatile and useful 
intellect no longer can make decision (Mosaffa, 
2007:48-49). 
Holistic intellect (logos) 

Logos or holistic intellect is heavenly 
ambitious that takes its light from God and 
encompasses all objects and understands facts 
correctly. According to Molavi, this kind of intellect 
is specific to appointed servants and superhuman. He 
called it sublime intellect (Zamani, 2009:467). Logos 
has been meant world foundation, evolution of 
human mind, logos of prophets (Sheikh Shoaee, 
2007:240). Logos has following characteristics: 
flying to eternal world, measuring mystical affairs 
(Zamani, 2009:471-3). According to Molavi, Logos 
is father of all human who have qualification of 
receiving facts and if they see the world as a heaven, 
it will be due to their permanent peace with the father 
(Momenzadeh, 1998:75). Logos brighten horizons 
whereas partial intellect blackens deeds’ letter. Partial 
intellect forces human to do illegal things that bring 
about bad outcomes for human (Schimmel, translated 
by Badrehee, 2009:120). 
Principle 2: responsibility 

Responsibility has been originated from a 
familiar word: question. In fact, responsibility is an 
internal question which is being asked by human 
about its ability. Human asks himself whether or not 
he/she is using abilities as a qualified one (Alavi, 
2007:110). Responsibility is a basic principle. It 
trains us that everybody with every position and 
degree is responsible to their works and affairs. The 
earth and heavens have been created to be used 
practically and scientifically by human being. By 
making him a lord on the earth, God has made human 
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being responsible and burden a great trust on her/him. 
Human perfection depends on his perfection in 
responsibility. The weaker everybody in 
responsibility, the more deteriorative their works and 
vice versa (Masjid Jameyi,2005:343). One of the 
most important goals of educational system is to train 
responsible and committed people because 
responsible sources believed in internalized values 
are one of important factors in development of every 
country (Mosavi Dahmoredi, 1999:65). 
Responsibility from Molavi’s point of view 

According to Molavi, everybody should step 
in the same path and try to do duties responsible for 
them. One of the most striking aspects of Molavi’s 
teachings is human responsibility (Schimmel, 
translated by Badrehee, 2010: 108). 

Ayah 127 from Al’araf  Surah (the elevated 
places) in which God says: testify if I am your lord, 
all said yes, thou are, we testify you are our lord  so 
that you cannot pretend in eternal world that you are 
not aware of this occurrence. 

Ayah 72, Ahzab Surah (the Allies) in which 
God says: we asked heavens, the earth and mountains 
to accept this trust, all of them rejected it but human 
being accepted it. Human being was very cruel and 
arrogant. According to Molavi, this trust means 
knowledge and cognition (Zarrinkoob, 2002:374) and 
human being is responsible for this trust and should 
be accountable to this great gift and blessing. 
Principle 3: determinism and authority 

Philosophical concept of determinism means 
that human being has to do something (sajjadi, 
1996:233), authority means voluntary state of human 
in order to do or not to do something (Anvari, 
2002:285). 
Molavi’s point of view about determinism and 
authority 

Molavi rejected determinism and defended 
severely human being authority and freedom and 
stood up against determinism and Ahle Hadith. On 
the other hand, he had some opinions about limitation 
of human freedom and authority against schismatic 
submission and tended to “No perfect determinism no 
perfect authority” by rejection of determinism and 
submission (Khayatian,2007:153). According to 
Molavi, human being is free and dependent when he 
incorporates with nature of God and his authority 
disappears in God’s authority and becomes 
involuntary (in absolute goodness of God) and it is 
only possible by connection to nature of God 
(Hashemi, 2003:130). 
Principle 4: nature 

In Arabic language, nature means innovative 
creation against mimicry and adoptive creations and 
it is a typical infinitive. So nature means a type of 

creation. So creation of human being requires the 
nature (Davoodi, 2011:89). 
Molavi’s point of view on nature 

Molavi noted that being is unit that is God’s 
nature. The world is its manifestation and human 
mind is its radiation. This radiation has separated 
from the origin and always tries to bind its origin and 
as cane cries for its separation from canebrake, 
human mind is moaning as well and shouted 
distraughtly and searches for its origin like a bird 
which raps itself against cage walls to free itself. 
(Babolhavaeji, 1966:278). 

Cane means human holly spirit and it is true 
in ayah  29, surah Hejr(we inspired our soul on it) 
because holy spirit  is of abstractions and elite of the 
world (Sabzehvari, by cooperation of Borojerdi, 
1995:17). This cane that is the symbol of solitary 
human separated from its lover, talks about its 
suffering from separation. This cane talks about its 
separation from its nature (Mosaffa,2007:112). 
Principle 5: spirit 

Lexically spirit means breath and inspiring. 
Human spirit is an abstract essence because it is like 
breath and wind regarding mobility, life creation and 
latency (Makarem Shirazi,1997:250). In Quran, spirit 
has been outlined as a cosmological concept and it is 
a name for one of creatures, the one as same degree 
as angles. Spirit is the origin of life in the world 
(Bagheri (A),2010:16). 

Truth of spirit is confidential, sealed and 
hidden. Holly texts have no words to say about it. In 
ayah 85, surah Isra (they will ask you about the spirit 
tell them the spirit is under my lord's control and 
order), God says: spirit is considered as an eternal 
cosmos and human knowledge is defective in this 
regard. In fact, spirit is a hidden and unknown truth 
(Zamani,2009:239). 
Molavi’s view about spirit 

Pedagogical opinions of Molavi are based 
on mystical anthropology. Although human being is 
combination of body and spirit, human truth is not the 
body. The body is only a tool for the spirit so 
human’s life, thought, willingness and different states 
depend on the spirit and all body organs and activities 
are under control of the spirit. Without spirit, the 
body is silent and valueless (Beheshti et al, volume 2, 
2000:187). As other people who believe in unseen 
cosmos, Molavi believed in spiritual aspect of human 
and did not limit human body to elemental one. 
According to him, the body and its value depend on 
the spirit and it is the spirit that make body able to 
live in the transient world so the body has no value 
and cannot speak, hear and see without the spirit 
(Sharafi,2011:95). 

In following section, the strategies for 
developing each of principles and their related 
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educational goals will be discussed. In this direction, 
in addition to referring to researches done in this 
field, suggestions will be stated for improving 
educational goals (primary and high schools). 

 
Discussion 

Particular Goal 1: studying pedagogical 
orientations of intellect in order to improve objectives 
of high and primary schools’ education in Iran 
Strategies for developing intellect considering its 
importance from Molavi’s point of view 
According to Molavi’s view on intellect specially 
significance of logos. Partial intellect should not 
govern on logos so in educational centers, measures 
should be done to provide development of logos 
because if partial intellect dominates on human being, 
it will become versatile and prevents human to make 
decision so human being is equipped with 
characteristics of partial intellect and its 
disadvantages have been above mentioned. 
Therefore, following strategies are presented in order 
to develop intellectual training in educational centers: 
A: reinforcement of creative and innovation spirit in 
students  
B: prevention of extreme memorization 
A: reinforcement of creative and innovation spirit in 
students 

Creativity means representation of a new 
thought, behavior or product. If creativity means 
creation of a thing which is not existent, it is called 
innovation meaning creation of an individual thing 
without being previously existent and creation means 
making a thing by combination and manipulation of 
other things (Pirkhaefi,2008:17) so it is one of the 
most effective factor on intellectual growth. 
B: prevention of extreme oriented memory 

If learning is not done by insight and 
knowledge, its value will be temporal. People in 
different fields of study are being studied but there is 
no change in their thoughts and actions because they 
have memorized what they have learnt without any 
understanding (Shariatmadari, 2009:23). Focusing on 
this problem attracts one’s attention to prevention of 
memorization and deep learning in order to promote 
educational goals. 

Specific Goal 2: studying pedagogical 
orientations of responsibility in order to improve 
objectives of high and primary schools’ education in 
Iran. 

Strategies for developing responsibility 
considering its importance from Molavi’s point of 
view 

Responsibility is a category which has been 
studied in different sciences. In section 6 of the 
constitution in Islamic republic of Iran, human being 
has high munificence and value and he is a free and 

responsible being. Thereby it is obvious that freedom 
combined with responsibility has been stated in the 
most part of the constitution that determines 
foundation of the government (Bandarchi,2004:108). 
According to Molavi, everybody should step in the 
same path and try to do duties responsible for them. 
One of the most striking aspects of Molavi’s 
teachings is human responsibility (Schimmel, 
translated by Badrehee, 2010: 108). 

Regarding Molavi’s emphasis on 
responsibility and coping with duties and its 
significance in Iranian Constitution and valuing 
human being due to this feature, it is necessary to 
consider measures in educational centers. So in order 
to improve educational goals in different academic 
periods, strategies for developing responsibility 
feeling have been present as follows: 
A: social participation 
B: self esteem 
A: social participation 

Human is a social being and is living in the 
society from his birth to death and always interacts 
with other people. Social life requires a set of social 
skills which will be learnt in process of sociability 
and correct learning results in formation of social 
responsibility (Iman and Jalaeian Bakhshandeh, 
2010:20). 
B: Self esteem 

Salivalli (2001:376) defines self esteem as a 
degree of value, respect and interest which a person 
believes in her/him as a human in the world. 
According to Teri (2002:34), it is necessary to 
increase self esteem in order to prevent from 
problems which teenagers face with due to low self 
esteem. 

Specific Goal 3: studying pedagogical 
orientations of authority and determinism in order to 
improve objectives of high and primary schools’ 
education in Iran 
Outcomes of believing in determinism and 
authority from Molavi’s point of view 

Human being is living in a world which 
affairs are not under control of human rather they 
have been fated in a certain way but particular actions 
of human being originate from his  willingness and 
authority. On the other hand, human fate will be got 
due his actions which are originated from human 
authority (Bagheri(B),2010:155). As mentioned, 
human fate originates from his authority and it is 
evident all through human being life. So regarding 
Molavi’s view and Imam Jafar-e Sadigh hadith (no 
perfect determinism no perfect authority), outcomes 
of this belief should be considered in educational 
centers in order that growth and promotion of 
educational settings are provided. In this direction, 
two outcomes of believing in “no perfect 
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determinism no perfect authority” have been stated 
because they have to be optimized in duties of 
educational centers. 
A: increase of efforts 
B: respecting social rules 
A: increase of effort 

Sadri Afshar et al (1994: 360 and 930) 
defined effort as a hard and demanding endeavor for 
reaching the goal and defined endeavor as a process 
of scrabbling and mental or intellectual work. These 
definitions suggest a demanding and effortful 
activity. Only the powerful force inherited in the 
human leads him to effort and endeavor and it is 
nothing but his authority. Students should learn that 
successful, efficient and creative people in political, 
cultural, religious and social areas have flourished in 
the light of effort and endeavor. So important 
creatures are products of demanding work, 
continuous testing and application of others’ 
successes (Raoofi,1997:615-16). 
B: Respecting social rules 

Rules mean regulation and method 
(Safi,2006:17) and it is necessary to be considered by 
all people under governance of that society. 
Specific Goal 4: studying pedagogical orientations of 
nature in order to improve objectives of high and 
primary schools’ education in Iran 
Strategies for developing nature considering its 
importance from Molavi’s point of view 

Global education should be based on 
mankind constant shares in order to meet 
requirements of different nations and races regarding 
pedagogic thought and practice and the only language 
that coordinates mankind world is natural language. 
Natural affairs are general truths that all people tend 
to. They are tendency to perfection, finding truth, 
erudition and goodness, innovation and creativity, 
tendency to religion, intellection, tendency to 
freedom and authority (Manzari Tavakoli, 2004). 
Considering emphasis of Molavi on natural affairs, 
tendency to natural manifestations and regarding all 
people tend to bind their origin, it is necessary to 
provide a context for presence of natural affairs 
inherited in human body. So two important strategies 
of natural training are referred to which are more 
important in duties of educational centers: 
A: perfection growth 
B: intellection growth 
A: growth of perfection 

Human being is interested in his perfections 
and himself so it can be said that naturally human 
loves absolute perfection (Pirmoradi, cited by 
Shahabadi,2007:42). Perfection of everybody and 
beings is a real thing and is an existing attribution. 
When human being passes all stages, he/she qualifies 
this attribution so that in every stage of perfection, 

human being can do something. If human being does 
not reach this degree, he/she cannot do such things 
(Sadat,2005:28). 
B: intellection training 

In Islamic concepts, intellection suggests 
correlation between theory and practice. In this 
correlation, not only thought should focus on practice 
and resolve practical problems but also practice 
should focus on thought and man life should be 
regulated in relative to his thoughts (Bagheri(B), 
2010:162). If growth of intellection is considered in 
educational centers, in fact, one of the main 
manifestations of nature will be represented in one 
hand and intellectual growth will be helped on the 
other hand that is one of important basics of 
anthropology from Molavi’s point of view. 

Specific Goal 5: studying pedagogical 
orientations of spirit in order to improve objectives of 
high and primary schools’ education in Iran 
Strategies for developing spirit considering its 
importance from Molavi’s point of view 

Spirit is the power of  life and movement for 
human being (Separi,2001:7) all powers of 
perception and intelligence have gathered in the spirit 
(Zomorodian, 2007:38) so it creates learning gift for 
human being  (Zhalehfar,2005:93) and by a spirit 
ready for leaning, human being can do different 
activities. Molavi believed that without spirit, the 
body does not have the ability to see, hear and speak 
(Sharafi, 2011:95). 

According to Molavi, without spirit, the 
body cannot see, hear and speak and such body is 
value free so the ability to see, hear and speak has to 
be under control of spirit and it is necessary for life, 
problem analysis and it is one of tools for learning in 
educational facilities. Strategies should be considered 
and for this category, two following approaches have 
been offered in order to grow spirit in different 
academic periods: 
A: growth of values 
B: physical growth 
A: growth of values 

Values are one of key concepts in studying 
human behavior, motives and acts. Values are used to 
recognize society and individual, following changes 
over time, explanation of motivational bases of 
behavior and attitudes. Relative importance and 
grading of values are different in various people. This 
difference is hidden in individual speeches and 
behavior. So scientific knowledge of valued systems 
of people can help experts and responsible people 
know social beds (Sahami, 2008:157). Standard of 
human perfection pays attention to all human values 
and gifts and makes them balanced and coordinative 
and consideration of moderation while mentioning 
values.   
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Anthropological 
basics 

Strategies for 
growth of basics 

Objectives of primary school Objective of high school Related researches 

1- intellect 1-1 reinforcing 
creative spirit in 
students 

Making students creative1, helping students know and discover their personal gifts2, 
reinforcing spirit of criticism, innovation, cognition, growth of personal gifts in 
direction of social and individual promotion3 

Heyrani (abstract,2001), Hosseini 
(abstract:1997), Torrance (1972:114), 
Mumford et al (2012:30), 
Martin&Terblanche (2003:64) 

 1-2 preventing 
from extreme 
memorial 
orientation 

Growing children capabilities in listening, 
speaking, reading comprehension, 
thinking, reasoning, inferring4 

 Familiarizing with scientific truth 
and understanding scientific 
approaches in all materials 

 

2- responsibility 2-1 social 
participation 

Developing a social personality, 
developing tendency to  social groups and 
associations5, preparing children for social 
life, being interested in consideration of 
social regulations and cooperating with 
others6 

Increasing social growth of people, 
understanding affairs necessary for 
being socially qualified 7  and 
reinforcing social relationships, 
relation with family members, friends 
and participating in social activities8 

Sobhan Nejad and Fardanesh 
(2000:95), Tahmasbi (2005:83) 

 2-2 self esteem Reinforcing feeling of moral munificence and motivating self esteem9 Kordloo(2008:4) 
3- determinism 
and authority 

1-3 increasing 
efforts and 
endeavors 

Considering indolence as factor of 
individual and social failure by students 10 

Preventing indolence11   

 2-3 respecting 
social rules 

training convincing students with 
consideration of  people rights, 
familiarizing with school regulations and 
practicing them, being interested in 
consideration of  social rules and 
regulations12 

Familiarizing with the constitution 
and consideration of rules and 
regulations and trying to expand 
them13 
 

 

4- nature 1-4 growth of 
perfection 

Reaching perfection 14 , moral, spiritual eruditions, self purification, teaching 
theology and growing faith15  

 

 2-4 growth of 
intellection 

Reinforcing spirit of searching, thinking 16  

5- spirit 1-5 growth of 
values 

Preparing students to understand values17 
and respect ethical rules and develop 
intellectual measure for understanding 
values18 

Obtaining values and ethical basics19 Hamzeh Beigi (1996:109), Maleki 
(abstract,1996) 

 2-5 physical 
growth 

Growing healthy students 20 , trying to 
keep them healthy21, developing correct 
attitude about them as a growing 
creature22 

Preparing students to appreciate 
their physical power and applying 
it effectively23 and being aware of 
duties and functions of body organs 
and keeping healthy by doing 
exercises24  

Mahfuzpoor et al(2009:73) 

 

                                                
1- Mirhajian Moghadam cited by Barlow, 2007:5  
2 - Alagheband (2009:247) 
3 - Bagheri (B) (2010:27) 
4 - Alagheband (2009:246) 
5 - Alaghehband (2009:246) 
6- Higher council secretarial of Education, 2008:31 
7 - Shariatmadari, 2009:18-19 
8 - Higher council secretarial of Education, 2008:42 
9 - Higher council secretarial of Education, 2008:26 
10 - Higher council secretarial of Education, 2008:33 
11 - Higher council secretarial of Education, 2008:43 
12 - Higher council secretarial of Education, 2008:31-42 
13 - Higher council secretarial of Education, 2008:31-42 
14 -Moayeri,1997:25-27 
15 - Taghipour Zahir, 2008:77-78 
16 -Bagheri (B) 2010:27 
17 -Alagheband,2009:246 
18 - Shariatmadari,2009:16 
19 - Shariatmadari,2009:20 
20 - Moayeri,1997:34 
21 - Higher council secretarial of Education, 2008:32 
22 -Shariatnadari,2009:15 
23 - Shariatmadari,2009:18 
24 - Higher council secretarial of Education, 2008:42 
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By having different gifts, human being is 
perfect when it does not tend to only one gift; rather 
human should grow all gifts in a balanced way. So an 
action should be taken to grow values and make the 
spirit pleasant. According to Molavi, divine oneness 
is the way of reaching perfection. 

Paying attention to talented spirits of 
students in schools gives teacher an opportunity to 
take best benefit from manifestation of their values. 
B: physical growth 

Any action taken by the body will be shared 
with the spirit and any changes in human spirit affect 
the body (Zomorodian, 2007:102-3). 
Molavi pointed that human body do activities in order 
that radiation of spirit radiates on it (Shebeli Nemani, 
translated by Sobhani, 2003:139). 
Conclusion and offering suggestions based on 
findings of present study in order to improve 
objectives of primary and high schools in Iran 
1- in intellect category, Molavi paid attention to 
importance and necessity of intellect specially logos 
but according present findings, components of 
intellectual growth has not been paid special attention 
(creativity, innovation and prevention of extreme 
memory orientation) so it is necessary to pay 
attention to this category in educational system and it 
is suggested to formulate a course in all academic 
degrees titled as creativity in classroom or in a 
similar way such that shifts educational settings from 
knowledge transfer to knowledge production 
(creativity). 
2- In intellectual category, it was noted that extreme 
memorization should be prevented in educational 
setting. So it is suggested that new techniques in 
teaching are used in order to challenge learning 
activities of students and it is one of suggested 
techniques in which problem solving in teaching and 
learning has been used. 
3- In category of responsibility of students, it is 
necessary to pay attention to the factors growing it 
(social participation) in educational centers. So it is 
suggested that different student organizations play 
more role in different scientific, cultural, exercise 
fields by inviting students relative to their talents and 
school responsibility should be given to students 
based on their talent, ability and interest and a sound 
competition is provided among groups. 
4- Regarding self esteem (that is subset of 
responsibility growth), it is advised that personal, 
mental and intellectual capabilities in students are 
identified resulting in increase of self esteem and self 
belief. 
5- Considering that believing in relative determinism 
and authority increases effort and endeavor, so it is 
necessary that in educational settings, strategies for 
increase of effort and endeavor in students are 

provided by suitable approaches in addition to 
explaining its significance such that their 
conditioning should be prevented and it is effective 
on increase of educational quality. 
6- with reference to hadith of Imam Jafar Sadiq about 
determinism and authority (no perfect determinism 
no perfect authority), Molavi had the same point of 
view and considered it as one of anthropological 
basics but according to present findings, lack of 
paying attention to outcomes of believing in 
determinism and authority is felt (efforts and 
endeavors and respecting social rules) because there 
is no similar research in educational centers. Due to 
its ambiguity for most of students, they think that 
their failures result from determinism and their 
successes result from authority and most of the time 
they want to evade their tasks and efforts. So it is 
necessary that professionals in this field explain it in 
educational centers. 
7- It is necessary that some strategies are taken in 
educational settings to avoid emphasis on scores in 
order that students continue their efforts because 
emphasis on scores increases students’ anxiety and 
prevents them from continuous efforts. In general, 
they cannot focus their attention on the course. This 
problem has been solved by descriptive assessment 
plan in primary schools so it is suitable that measures 
are taken to use it continuously in other educational 
periods. 
8- Considering Molavi’s emphasis on nature, there is 
no research on the growth of perfection, intellection 
and value that are natural manifestations so it is 
essential that this category is being paid attention by 
researchers. 
9- considering significance of physical health 
required for preparation spirit, it is advised that 
students’ physical health are paid attention not just as 
a course called physical activity rather by correct 
planning and under opinions of experts, measures are 
taken to pay more attention to this area because in 
addition to physical health, mental, spiritual and 
emotional health are manifested. 
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Abstract: The present paper has been carried out to investigate the prevalence of eating disorders among the female 
students of Islamic Azad University, central Tehran branch. The subjects of this descriptive research were 400 
people who were selected using Stratified Random sampling and were assessed using demographic questionnaires, 
EAT-26 eating observation test and diagnostic questionnaire of eating disorder. According to EAT-26 results, 21.5 
percent of the students scored above the cutting point 20 and were diagnosed to have eating disorders. According to 
diagnostic questionnaire of eating disorder, 1.8% suffered from anorexia nervosa and 7.8% suffered from bulimia 
nervosa. The frequency of eating disorders is more or less similar to the stats of the other communities. It seems that 
now a high level of vulnerability against eating disorder exists in the women. These results refer to the necessity of 
planning for prevention and related activities to elude the consequences of this disorder and as a result, improve the 
level of the mental health of the individuals. 
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Introduction 

Eating disorder is one of the worried factors 
to public healthy that it has increased since 1970 
(Hoek & Hoeken , 2003). The prevalence of eating 
disorders and problems related to eating disorders 
such as low self-esteem, body dysphoria, low body 
image satisfaction, and disordered eating has 
increased dramatically over the past thirty years and 
continues to increase (wood, 2004). According to the 
American Psychiatric Association (APA), eating 
disorders (ED) are characterized by severe 
disturbances in eating behavior of the individual 
intended to control body weight and accompanied by 
distorted body image. 

Further, ED is diagnosed by the criteria of 
Diagnostic and Statistical Manual of Mental 
Disorders-fourth edition - text revision (DSM -IV-
TR) and includes two specific types: 

Anorexia nervosa (AN) and bulimia nervosa 
(BN).Eating disorder not otherwise specified 
(EDNOS) and binge eating disorder (BED) categories 
are provided to code for disorders that do not meet 
full criteria for a specific ED (American Psychiatric 
Association., 2000). 

AN is an eating disorder marked by an 
inability to maintain a normal healthy body weight, 
often dropping below 85% of ideal body weight 
(American Psychiatric Association., 2000; 
Chakraborty et al., 2010; Pritts & Susman, 2003). 

Due to the fear of gaining weight and becoming fat, 
even when emaciated, AN patients are often 
characterized by performing self-starvation and 
excessive weight-loss behaviors (National Eating 
Disorder Association, 2010). 

BN is characterized by repeated episodes of 
binge eating followed by inappropriate compensatory 
behaviors such as self-induced vomiting; misuse of 
laxatives, diuretics, or other medications; fasting; or 
excessive exercise (Kugu et al., 2006). 

The estimated prevalence of eating disorders 
(ED) is 1% with an incidence of eight cases per 
100,000 population per year for AN and 12 cases 
per100, 000 population per year for BN (Fabbian et 
al., 2011). Respective lifetime prevalence rates for 
full and partial anorexia nervosa in women range 
from 0.9% to 4.3% and from 1.5% to 7% for full and 
partial bulimia nervosa (Ahren-Moonga et al., 2009). 

In survey carried out in a adolescent Italian 
females, 0.2% AN, 2.3% BN prevalence rates were 
found (Vego Alonso et al., 2005). Eating disorders 
often begin during high school or college, when 
patients are in their teens and 20s, although earlier 
and later onset also occur (Joac &Carla, 2009). 
Especially, college students typically express 
concerns about body image, body shape, body size, 
and weight control. The incidence of eating-related 
problems among college women is well documented 
(Uzun et al., 2006). In some studies previously 
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conducted, the prevalence of ED among university 
students has been reported to vary between 3.5% and 
28.5% (Celikel et al., 2008). In line with previous 
studies, sociocultural influences were also found to 
be significantly related to body change strategies and 
eating disorder (Maccabe & Ricciardelli, 2003). 
Societal ideals and values concerning weight and 
body shape vary among different cultures. Eating 
disorders appear to be more prevalent in 
industrialized societies where there is an abundance 
of food and where beauty and ttractiveness are linked 
to a thin ideal (Joac &Carla, 2009). 
Study Aim or Purpose 

The present paper has been carried out to 
investigate the prevalence of eating disorders 
(anorexia nervosa, bulimia nervosa) among the 
female students of Islamic Azad University, central 
Tehran branch. Therefore, findings of the present 
study will provide a baseline data regarding ED for 
other researchers. 
Methods 
Design  

The research is a descriptive study with the 
objective of investigating the prevalence of eating 
disorders among the female students of the Islamic 
Azad University, central Tehran branch. 
Data collection & sample  

This study was conducted in Tehran, the 
capital of Iran. The population of the research 
includes all the female students of Islamic Azad 
University, central Tehran branch studying in 
different fields (3000 person). The sample of the 
research includes 400 students selected using 
Stratified Random sampling method in proportion to 
the frequency of the population of the research. 

The research is a descriptive study with the 
objective of investigating the prevalence of eating 
disorders among the female students of the Islamic 
Azad University, central Tehran branch. Therefore, 
the researcher received a recommendation letter from 
the university chancellor and partook in the 
environment of the research, selecting the researched 
units which had the required specifications and then 
provided the subjects with the demographic 
questionnaires, Eating attitudes test and diagnostic 
questionnaire of eating disorder, extracted the 
necessary information and ultimately reviewed the 
results using methods and statistical analysis. Before 
the initial evaluation, the importance of eating 
attitude and the nature of the study were explained to 
all subjects, and they were asked to fill out a self-
report questionnaire as honestly and accurately as 
possible, with the assurance of confidentiality. Then, 
informed consent was obtained from all participants 
and confidentiality was ensured. 
Measures 

Demographic characteristics 
Demographic characteristics include age, 

marital status, body mass index (height and weight,) 
field of study, current lodging during education 
period, educational and the occupational status of the 
parents. The Body Mass Index [BMI=weight (kg)/ 
height (m) 2] was obtained from self-reported data on 
weight and height using self-reported heights and 
weights. The CDC weight categories: 

Underweight <18.5, normal 18.5-24.9, 
overweight 25.0-29.9, and obese > 30.0 were used in 
assessment of Participants’ weight status (Center for 
Disease Control and Prevention, 2009). 
The Eating Attitude Test 

The Eating Attitude Test (EAT-26) 
assesses a broad range of symptoms of anorexia 
nervosa and bulimia nervosa. The scores are 
ranked on a six-point scale from always to 
never, with 3 points allotted to‘ always’, 2 
points to ‘very often’, 1point to ‘often’, and 
0points to the others. Questions on the EAT 
range in possible scores from 0to 78, with the 
clinical cut-off point being 20 (higher score 
reflect more disordered eating attitude). 

Respondents rate the frequency of each 
item on a 6-point scale from always to never, 
with 3point allotted to always, 2point to very 
often, 1point too often and 0point to others. The 
EAT is a screening tool developed to detect 
eating disturbances in non-clinical settings, 
where a score of 20 or above indicates negative 
eating attitudes and possible eating disorder 
(Garner et al.,1982;Mintz & Halloran , 2000). 

This global scale exhibited satisfactory 
internal consistency for the current sample 
(α=0.85). 

In Iran, based on the results test-retest, 
the correlation of the scores of EAT-26 in the 
studied group is 0.91 which shows a desirable 
reliability (Nobakht & Dezhkam, 2000). 
The Eating Disorder Diagnostic Inventory 
(EDDI) 

It's a questionnaire which is used by 
the researcher based on the DSM-IV-TR 
(Diagnostic Statistical Manual of Mental 
Disorders fourth edition-text revision) and ICD-
10 (The International Classification of Diseases 
10) to diagnose anorexia nervosa and bulimia 
nervosa and has been used in the present study 
after conducting reliability and validity and thus 
the people suffering from eating disorders could 
be identified. The aforementioned questionnaire 
has been used by Nobakht and Dezhkam in 
2000 in the research on eating disorders among 
the youths and showed a favorable reliability 
(Nobakht & Dezhkam, 2000). In this research, 
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the test-retest reassessment method was used to 
measure the reliability of the questionnaire and 
the results show the value of 0.97 for 
correlation. 
Data Analysis 

To carry out statistical analysis, the SPPS 
statistical application (version 16) was used with 
descriptive statistics, preparing tables, the distribution 
of relative frequency, average, standard deviation and 
the inferential statistics of chi- square (X2) and fisher 
exact tests were used to assess the relationship 
between the variables. For all analyses α ≤ 0.05 was 
used as statistically significant difference between 
groups. 
Ethical considerations 

The ethics committee of Islamic Azad 
University, Tehran Medical Branch gave permission 
for the study. Other ethical issues in this study 
involved the assurance of confidentiality and 
anonymity for the participants. The participants were 
given verbal and written information about the study. 

They had the right to withdraw from the study at any 
time during or after the interviews and All 
participants were informed of the purpose and design 
of the study and the voluntary nature of their 
participation and their anonymity would be preserved 
during and after the study. 
Results 

The results related to the personal 
information section and the demographics of studied 
units show that the majority of the people on whom 
the research was conducted (76.5%) were in the age 
range of 20 to 25 with the mean 22.07 (SD= 
2.85).Most student’s BMI (N=309; 77.3%) were 
within the normal range category, 54(13.5%) were 
underweight, 32 (8%) were overweight, and 5(1.3%) 
were obese. 

The majority of the students surveyed 
(23.5%) were studying psychology and the majority 
of them (96.3%) were living with their families. 
 

 
Table 1.  Socio-demographic characteristics of students by status of disordered eating. 

Statistical analysis Disordered Eating 
 total 

n (%) 
no 
n (%) 

yes 
n (%) 

Sociodemographic  
 X 2 p-value 
    Age 

0.03;0.8 350(100) 275(78.6) 75 (21.4) <25   
44(100) 34(77.3) 10(22.7) >25             

0.01;0.9 
   Marital status 

326(100) 256(78.5) 70(21.5) single  
68(100) 53(77.9) 15(22.1) married  

    BMI 
 52(100) 49(94.2) 3(5.8) Underweight  

F*=10.8;0.009 305(100) 233(76.4) 72(23.6) normal 
 32(100) 23(71.9) 9(28.1) Overweight 
 5(100) 4(80) 1(20) obese 
    Lodging during education period 
 379(100) 296(78.1) 83(21.9) With family  

F*=0.62;0.7 15(100) 13(76.7) 2(13.3) Without family 
    Father's occupation 

3.70;0.05 194(100) 160(82.5) 34(17.5) Worker 
 

 200(100) 149(45.5) 51(25.5) Non-worker 
    Mother's occupation 

1.88;0.1 313(100) 250(89.9) 63(20.1) Housewife 
 

 81(100) 59(72.8) 22(27.2) Worker       
    Father's education 
 35(100) 29(82.9) 6(17.1) Illiterate and elementary school 

 
6.8;0.07 61(100) 54(88.5) 7(11.5) Secondary school and high school 

 227(100) 176(77.5) 51(22.5) diploma 
 71(100) 50(70.4) 21(29.6) Junior college diploma or higher 
    Mother's education 

4.15;0.2 30(100) 25(83.3) 5(16.7) Illiterate and elementary school 

 
 45(100) 37(82.2) 8(17.8) Secondary school and high school 
 145(100) 142(81.1) 33(18.9) diploma 
 177(100) 105(72.9) 39(27.1) Junior college diploma or higher 

*Fisher exact test 
 
Moreover, the fathers of 45.3% of the students were 
self-employed and the mothers of 80% were 
housewives. The education of the 44.8% of fathers 
and 85.3% of mothers of the students was diploma. 

It's noteworthy that 82.8% of the students were single 
and 17.3% were married. Based on the rated scores of 
the EAT-26 eating attitude questionnaire findings 
show that 78.4% of the students surveyed scored less 
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than the cutting point of 20 and 21.5% scored more 
than the cutting point of 20. Therefore, 21.5% of the 
students have disordered eating attitudes and the 
probability of being afflicted by eating disorders. 
Based on the (EDDI), the statistics showed that 1.8 
percent of the samples suffered from anorexia 
nervosa and 7.8 percent suffered from bulimia 
nervosa. The relationship between the demographic 
characteristics (age, marital status, body mass index, 
lodging during the education period, parent's 
occupational status, parent's education and 
interestedness in field of study) and eating disorder is 
shown in the Table 1. As the findings presented in the 
table bottom show, the variable of eating disorder is 
only significantly related to the variable of BMI (p= 
0.009) and father's occupation (p = 0.05). 
Discussion 

In our country, in the field of eating 
disorder, few studies have been carried out. This is 
the first study which investigates the eating disorder 
among the Iranian students. In the present study, the 
average body mass index is 21. 24( SD=2.77) which 
is almost compatible with the average body mass 
index in the findings of the researches done by 
(Kiziltan et al.,2005) (23.7 ± 3.9) and (Young  et al 
.,2010)in Korea (19.26 ± 2.90). 

As it was mentioned, in the present study, 
the majority of students surveyed based on the EAT-
26 questionnaire (78.4%) scored below the cutting 
point of 20 and 21.5% scored a cutting point of more 
than 20 which means that 21.5% of the people had 
disordered eating attitudes and were inclined to be 
affected by eating disorders. In measuring the 
prevalence of eating disorders amongst high school 
students (male and female) in Sari- North of Iran-In 
the academic year of 2002-2003 in 10.5% of the 
students, abnormal attitude towards eating was 
observed (Zarghami &Chyme ,2003). 

In their study on the students of the Islamic 
Azad University, Tonekabon branch (IRAN), Fadavi 
Roodsari and Ast(2011) reported that based on EAT-
26 questionnaire, 20.3% of the students had 
disordered eating attitude and there's the possibility 
that they may be afflicted by eating disorder; 
however, the stats of the attitude of disordered eating 
in various countries is reported as follows. 

UAE (24%) (Justin et al., 2010); (23.4%) 
(Eapen et al., 2006); Chinese (3.2%) (Liao et al., 
2010); SouthKorea (7%) (Yang et al., 2010); Greek 
(16.7%) (Bilali et al., 2010); Germany (26/1%) 
(Rosendahl & Bormann, 2009); American (12.64%) ( 
Sira & Pawlak,  2010); Turkey (6.8%) (Tozun et al., 
2010); Brazil (17.4%) (Nunes et al., 2005). 

On the other hand, our finding was 
concordant with the results of western society's 
studies that have shown the prevalence of disordered 

eating attitudes to be 7%to20% among female college 
students (Uzan et al., 2006). Based on the results of 
our study, the statistics of disordered eating attitudes 
is similar to European and Western countries and 
even larger than them. The results of the diagnostic 
questionnaire of eating disorder in our study showed 
that 1.8% of the students suffer from anorexia 
nervosa and 7.8% suffer from bulimia nervosa.  

The prevalence of diagnosed eating 
disorders in various samples of college women has 
been reported to be 1.3% to5% although the 
speculation is that the prevalence is much higher 
(Fabbian et al.,2011).Kiziltan et al (2005) also 
believe that the prevalence of bulimia nervosa has 
been estimated to be as high as 20% in college 
populations and symptoms of binge eating have been 
detected in up to 90% of college women. In a study 
carried out in six European countries of France, 
Belgium, Italy, the Netherlands, Germany and 
Spain,(2010) the prevalence of anorexia nervosa and 
bulimia nervosa has been reported to stand at (7.4% 
and 2.3%),(6.3% and 2%), (5% and 2.2%), (3.3% and 
0.9%), (2.1% and 0.8) and ( 4% and 1.5%) 
respectively30. In Hong Kong, Zhuoli and Wenfang 
have reported the prevalence of anorexia nervosa and 
bulimia nervosa to be 0.07% and 0.7% respectively 
(Zhuoli &Wenfang, 2010).  

From the other hand, Liao in a 2010 study in 
China diagnosed 0.9% of the people suffering from 
eating disorder (Liao et al., 2010). In France, 4.15% 
of the female subjects had high EAT-26 scores. In 
Italy, 3.35% of the adults (male and female) had 
eating disorder (Preti et al., 2009). In a research done 
on the youths in Jordan, 0.6% of the samples suffered 
from bulimia nervosa (Yousef Mousa et al., 2010). 

In an Australian study 9% percent of male 
student's report that they suffer from disordered 
eating and 2% meet the criteria to be diagnosed with 
clinical Bulimia Nervosa. 

Also between 11 and 20% of female 
American university students score high enough to 
indicate an eating disorder on the Eating Attitudes 
Test (Yager & O’dea, 2008). 

The stats of the prevalence of eating disorder 
vary in different countries. Various factors can be the 
cause of such differences. These factors are more 
related to the etiology of these diseases. Among the 
most important factors are cultural factors such as the 
numerousness of cultures, the influence and 
penetration of the Western culture (especially through 
the media outlets), individual factors, social class and 
status, the status of the society's growth and 
development, pervasive models in the society such as 
fashion and traditions, contact with the foreign 
cultures and the age group of the samples studied. 
The most recent reports, however, suggest that the 
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incidence of eating disorders is becoming 
increasingly common among women from non-
western population (uzan et al., 2006). Given the 
statistics and issues just raised, the high rate of eating 
disorders in Iran may be a consequence of the 
influence of western culture which demands more 
extensive research in this field. The Influence of 
western culture from media on the other hand, may 
add stress to the general difficulties of adolescence 
and perhaps contribute to the development of eating 
disorders. Such a conflict between western values and 
Islamic traditions has also been suggested as a factor 
contributing to the high prevalence of BN in Asian 
girls (Nobakht & Dezhkam, 2000). Since based on 
the findings of the present research, the rate of eating 
disorders in the Iranian students is compatible with 
many studies carried out in the Western communities 
and is even higher than many countries, it seems that 
now a high level of vulnerability against eating 
disorders exists among the women, especially the 
students. By investigating the relationship between 
the aforesaid variables and eating disorders, a 
statistically significant relationship was found 
between the body mass index and fisher test (F= 10.8, 
p= 0.009). As it was depicted in the Table 2, the 
majority of people with overweight (28.1%) suffered 
from eating disorder in the division of body mass 
index. In the young girls, being overweight has been 
found to consistently predict body dissatisfaction and 
disordered eating behavior (Golden, 2003). Zarghami 
and Chimeh (2003) in their study found a statistically 
significant relationship between BMI and eating 
disorder (p= 0.001). The results of their studies 
showed that abnormal attitude toward eating can be 
found more in the obese and extremely obese people 
as compared to normal people. 

Furthermore, Muris et al. (2005) reported 
that there's a statistically significant relationship 
between BMI, eating disorders and extensive efforts 
made to reduce weight (p< 0.001). 

As it was mentioned earlier, in the present 
research, a statistically significant relationship was 
seen between the occupational status of the father 
with eating disorder and the results of chi square test 
(X2=3.7, df =1, P=0.05) which is in accordance with 
the findings of Nobakht study (2000).No statistically 
significant relationship existed between the variables 
studied (age, marital status, the lodging situation 
during the education period, mother's occupational 
status, parent's education and interestedness in the 
field of study) and the variable of eating disorder. In 
their study, wildes (2005) also failed to find a 
statistically significant relationship between the 
control group and the group suffering from bulimia 
nervosa in terms of age (p= 0.2). Moreover, in their 
study,( tozun et al., 2010)found no statistically 

significant relationship between the variables of age, 
lodging situation and mother's occupational status 
with the variable of eating disorder. 

In the present research, no significant 
relationship was observed between eating disorders 
and the variables indicating economic–social 
conditions (mother's occupation, parent's education 
and the lodging situation). As the other studies have 
shown, this is influenced by the cultural effects which 
include all economic– social levels, particularly the 
impact of the mass media (movies, TV, satellite 
channels, internet etc.) which has engaged almost all 
levels.Sociocultural change includes westernization 
or modernization and urbanization(Blowers et 
al.,2003).  

The media serve as a strong source of 
information about cultural norms and ideals, 
adolescent boys and girls often look to the media for 
information about their role and value in society in an 
attempt to become what would be considered most 
socially desirable (Muris et al.,2005).Internalization 
of the thin ideal has consistently been found to 
predict levels of body dissatisfaction and eating 
disturbance (Golden , 2003). 

The sociocultural factor-families, peer and 
the media have recently appeared as the three primary 
risk factors influencing body image and disordered 
eating behaviours (Wildes et al., 2005). 

In line with previous studies, sociocultural 
influences were also found to be significantly related 
to body change strategies and eating problems 
(Makino et al., 2004; Maccabe & Ricciardelli, 2003). 
Social pressure to be thin is higher for females then 
males; thus, college females are more likely to 
perceive them to be overweight and will more often 
attempt to lose weight (Sira & Pawlak, 2010). 

Accordingly, given the process of 
globalization and the development of Information 
Technology, the geographical boundaries are setting 
about to fade out and the non-Western nations and 
especially the youths in these societies are more 
exposed to the Western culture. Unquestionably, the 
models of media such as beauty and sex and health 
technologies have an impact on dissatisfaction with 
the body and unhealthy nutrition and weight control 
and ill-mannered behaviors in vulnerable men and 
women (Warren et al., 2010). The issue which has 
been taken note of in various studies is the impact of 
cultures' development (especially the Western 
culture) and the phenomenon of globalization on the 
increasing of problems related to the attitude and 
behaviors and eating disorders in such a way that 
eating disorders have been considered phenomena 
influenced by the cultures. Striegel-Moore and 
Smolark (2001) believe that eating disorders are more 
of culture reactive phenomena rather than culture-
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bound phenomena and therefore a special attention 
should be paid to the growth of problems related to 
eating and body image in the developing societies. 

It seems that with the growth of intercultural 
relations and penetration of Western patterns in Iran, 
the prevalence of the phenomenon of unnatural eating 
has also increased progressively. This unnatural 
attitude will turn into a disorder and bring about 
serious consequences for the person if it's not treated 
and cured appropriately; therefore, paying attention 
to the issue of preventing the occurrence of such 
disorders and putting aside its underlying factors is 
immensely important. 
Conclusion 

Therefore, necessary measures should be 
taken and educating the people in the form of 
programs of raising the public awareness, using mass 
media and educational instruments such as movies, 
pamphlets and posters to increase the knowledge of 
this important group of people to preclude the 
pandemic of eating disorders and problems related to 
disordered eating attitudes should be taken into 
consideration by the experts and nutrition managers. 
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Abstract: Objective: To evaluate the Effect of Presence of trained significance others on labor outcomes and 
mother's satisfaction. Intervention study design the study was conducted at MCH of El-Basher Hospital and labor 
unit of El-Basher Hospital /Amman Jordon. Subjects: The total subjects of this study were 150 parturient women 
were divided into equal groups, intervention group 75 mothers who received supportive measures during labor by 
trained significance others choice and control group 75 mothers who not received Comfort measures during labor by 
trained significance others choice. A simple random sample was used. The data was collected through a period of 10 
months started from July 2009 to April 2010 for 3 days per week starting at 9 am to 2 pm. Inclusion criteria were: 
primiparous pregnant women with a single, term live cephalic fetus; in active labor – cervical dilation ≥3 cm and ≤6 
cm; intact membranes or amniorrhexis of ≤2 hours; uterine height < 40 cm; no evidence of cephalic-pelvic 
disproportion or fetal distress. Exclusion criteria were: unavailability of a Presence of trained significance others 
choice; fetal malformation; maternal disease and/or indication for elective Caesarean section. Criteria for 
significant other: educated, healthy, female. Results of the study revealed that mother's satisfaction, a highly 
significant relation was observed between intervention and control groups. There was significance difference 
between intervention and control groups concerning applying Comfort measures and knowledge regarding 
supportive measures, labor progress and effect in reducing the severity of labor pain and increase satisfaction and 
concerning mother's satisfaction, a highly significant relation was observed between intervention and control groups. 
Based on the results of the present study, the following can be recommended: Encourage and sensitize 
healthcare providers to adopt this practice in health institutions where such as supportive companion is not permitted 
or professional healthcare providers are designated to this role. 
[Aida abd El-Razek. Effect of Presence of Trained Significance Others on Labor Outcomes and Mother's 
Satisfaction. Life Sci J 2012;9(4):2829-2837] (ISSN:1097-8135). http://www.lifesciencesite.com. 415 
  
.Keywords: trained significance others in the delivery room, labor, mother's satisfaction 
 
1. Introduction 

The rates of maternal and neonatal mortality and 
morbidity decreased as a consequence of the adoption 
of modern obstetric practices, especially during labor 
and delivery. However, obstetrical interventions 
continued to increase, particularly the rate of 
Caesarean sections. Active management is based on 
the assumption that the preventive management of 
events that may potentially result in adverse effects in 
the mother or the fetus reduces the morbidity rates of 
both [1]. 

Comfort care defined as the care given to 
prevent, control, or relieve side effects and improve 
the women comfort and quality of life. While 
continuous labor comfort refers to non-medical care 
of laboring women throughout labor and birth by 
trained person [2]. Support provided during labor and 
delivery by professional healthcare workers, non-
medical female attendants and trained women 
(doulas) assigned to this task has been evaluated in 
controlled studies [3]. Data suggest that the effects of 
support are associated with a reduction in the 
dissatisfaction or negative perception of women 
towards giving birth, in the use of 
analgesia/anesthesia, and in the frequency of 

instrumental vaginal delivery (forceps and vacuum 
extraction) and Caesarean section [3]. 

Based on scientific evidence, the World Health 
Organization recommends that the parturient should 
be accompanied by people she trusts and with whom 
she feels at ease possibly her partner, a friend, a 
doula, a nurse or midwife [4]. However, the effects of 
the comfort measures provided by the presence of the 
woman's chosen companion on her satisfaction, on 
the events of labor and delivery and on perinatal 
results have not yet been fully evaluated in controlled 
studies [5,6]. The usefulness of support and the type of 
support provided by family members, a partner or by 
friends of the woman have only been evaluated in 
observational studies [9].  

A close female relative support a laboring 
women by providing emotional and physical comfort 
and staying by her continuously throughout labor and 
birth. Nurses work shifts so may not be present for an 
entire labor. In addition they have clinical 
responsibilities, and providing care to more than on 
laboring woman simultaneously [10]. Due to the 
paucity of evidence-based data available on the 
effects of the presence of a companion of the 
woman's choice during the birth process, especially in 
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developing countries, this study was developed to 
evaluate the influence of this support provider on the 
satisfaction of the parturient with labor and delivery 
and on perinatal and breastfeeding outcomes in the 
twelve hours following delivery. 

Several authors recommended pharmacological 
measures during labor but these measures may harm 
fetal heart rate and maternal condition as well as it is 
an expensive measure [8]. So advanced evidence based 
on medical and nursing practice recommended to use 
the natural measures to relief labor pain which is non-
pharmacological measure, not harmful to mother and 
her fetus and not expensive specially in developing 
countries like Egypt.  

 
Significant of the study: 

Presence of trained significance other to comfort 
and support mothers during labor was recommended 
by many authors [11). Presence of significance other 
will enhance satisfaction leading to comfort and 
relieving of labor pain making labor enjoy full 
experience, with better fetal maternal outcome. 
Nurses can utilize evidence based researches to 
promote practices and train significance other to 
comfort and support laboring women to relief pain 
and providing adequate comfort measures for mothers 
throughout labor experience 

Supportive care during labor plays an important 
role in moving back to the private arena of childbirth 
and the positive role of women during labor [12]. In 
addition to Presence of trained significance others in 
the delivery room has been shown to be one of the 
most beneficial practices in maternity care. It involves 
emotional support, comfort measures. Information, 
reassurance, encouragement, therapeutic touch, gentle 
assistance during moving and changing positions in 
labor and telling what's happening and giving 
feedback about the labor progress. These measures 
may enhance physiologic labor processes as well as 
women's feelings of control and competence, thus 
reduce the need for obstetric intervention and help in 
fulfilling the wishes of safety for mother and babies 
[7]. For these above reasons, the study of the effect of 
presence of trained significance others on labor 
outcomes and mother's satisfaction.  

 
Aim of the Study 

To evaluate the Effect of Presence of trained 
significance others on labor outcomes and mother's 
satisfaction.  

 
Hypothesis: 

The Presence of trained significance others will 
increase mother's satisfaction and improve labor 
outcome.  

 

2. Subjects and Methods 
Design: 

An intervention study design was used to 
evaluate the Effect of Presence of trained significance 
others on labor outcomes and mother's satisfaction.  
Setting: 

 The study was conducted on parturient 
women and their significant other during the last 
month of pregnancy then at labor unit of El-Basher 
Hospital and MCH of El-Basher Hospital Amman 
Jordon. 
Subjects: 

 The total number of mothers who admitted 
to the labor unit of El-Basher Hospital and MCH of 
El-Basher Hospital Amman Jordon in the year 2008 
was 1350 mothers. This number involved normal and 
high risk cases. So according to the study criteria the 
desirable sample size was calculated to the 150 
mothers using type 1 error=0.05 and power of 0.80 
and assuming the standard deviation of the (NRS=2).  

The total subjects of this study were 150 
parturient women were divided into equal groups, 
intervention group 75 mothers who received comfort 
measures during labor by trained significance others 
choice and control group 75 mothers who not 
received comfort measures during labor by trained 
significance others.  
Type of sample: 

 A simple random sample was used. 
Inclusion criteria were: primiparous pregnant 

women with a single, term live cephalic fetus; in 
active labor – cervical dilation ≥3 cm and ≤6 cm; 
intact membranes or amniorrhexis of ≤2 hours; 
uterine height < 40 cm; no evidence of cephalic-
pelvic disproportion or fetal distress. Exclusion 
criteria were: unavailability of a Presence of trained 
significance others choice; fetal malformation; 
maternal disease and/or indication for elective 
Caesarean section. Criteria for significant other: 
educated, healthy, female 
Sample Technique: 

The data was collected through a period of 10 
months started from July 2009 to April 2010 for 3 
days per week starting at 9 am to 2 pm. The 
researcher introduced herself to the pregnant mothers 
and significant other obtained their consent to be 
recruited in the study after explaining the aim of the 
study. Each mother of the intervention group was 
interviewed individually by the researcher and 
provided by theoretical information about comfort 
measures during labor. The average time for filling 
each sheet was about 25 minutes depending on the 
response of the mother while the training significant 
other including 1 session to provide the theoretical 
information regarding labor supportive measures it 
assumed 30 minute. While 2nd session involved 



Life Science Journal 2012;9(4)                                                                http://www.lifesciencesite.com  

 2831 

training of significant other about comfort measures 
(back massage, breathing exercise, relaxation, 
teaching technique of bearing down, changing 
position, fluid intake, and immediate of breast feeding 
demonstrated on mothers herself. It was consumed 1 
hour then the researcher assess significant other 
correct practice and if needed re-demonstration of 
measures was repeated to be sure that the significant 
other perfectly practices the comfort measures.  

A card was given to the significant other 
including researcher phone number to be easily 
contacted with the researcher when parturient women 
admitted to labor unit in hospital.  
Tools: 

Two tools were used for data collection: 
I. The first tool: 

An interviewing questionnaire was developed 
based on the review of relevant literature, to evaluate 
the effect of presence of trained significance others on 
labor outcomes and mother's satisfaction.  
 Part 1:  

Addressed information related to general 
characteristics data such as age, occupation, level of 
education.  
Part 2:  

Assessed mother's obstetrical histories.  
Part 3:  

Assessed mother's knowledge regarding 
containing information on: the activities involved in 
providing support to the woman (stay beside her, 
provide support, be affectionate, keep her calm, 
massage her, stimulate and encourage her), expected 
behavior when confronted with signs of tiredness, 
anxiety, concern, crying, screaming and/or the 
woman's feelings of inability to cope; compliance 
with regulations (use of standardized clothing, no 
eating, no smoking, no touching the equipment or 
material, contact the nursing staff if need to leave); 
and the possibility of requesting information from 
staff. The need to preserve the privacy of the other 
women was also emphasized. There were no specific 
instructions for the health professionals. 
II. The second tool: 

 The tool was developed by the researcher for 
data collection after extensive review of the relevant 
literature. The outcomes included satisfaction, 
assessed by asking the woman about how she felt 
during labor and delivery (evolution of labor, having 
a presence of trained significance others or not, 
instructions received from doctors and nursing staff, 
healthcare provided and type of delivery). These 
questions were answered by choosing one of a 
sequence of five symbols with facial expressions 
corresponding to "very dissatisfied", "dissatisfied", 
"satisfied", "well satisfied" and "very satisfied". 
Satisfaction assessment was carried out between 12–

24 hours post delivery at rooming-in care unit. For the 
purpose of analysis, satisfaction was considered to 
have been achieved whenever the answers of "well 
satisfied" or "very satisfied" were given [10,7,8]. We 
collected data on the following outcomes: duration of 
first stage of labor; amniotomy in relation to the time 
of hospital admission and cervical dilation; color of 
amniotic fluid; use of oxytocin in relation to cervical 
dilation; time of analgesia in relation to cervical 
dilation and time of admission to hospital; presence of 
functional dystocia and changes in fetal wellbeing; 
length of the second stage; time between hospital 
admission and delivery; time from analgesia until 
delivery; type of delivery (vaginal/Caesarean). 
Neonatal outcomes were: Apgar score at 1 and 5 
minutes, birth weight, admission to the neonatal 
intensive care unit (NICU), and immediate mother-
infant contact following delivery. Variables regarding 
breastfeeding were: the ability of the infant to take the 
breast and suckling in the delivery room and in the 12 
hours following delivery, cracked nipples and the 
number of breast-feeds in the first 12 hours. 
Ethical Considerations: 

The study was carried out with co-operation of 
different levels of authority. An official letter was 
sent from the Dean of the Faculty of Nursing in 
Philadelphia University to the directors of El-Basher 
Hospitals explaining the aim of the study and the time 
of data collection seeking his permission for data 
collection. An official permission through 
written letters clarifying the purpose and sitting of the 
study was obtained from the directors of El-Basher 
Hospital. As an approval for data collection.  

 A written informed consent was obtained 
from the participants after explaining the purposes of 
the study, which include: no harm was occurring to 
participant, do not contradict with the cultural, 
traditional and religious issues, human rights were 
reserved, and data was confidential and used mainly 
for the purpose of the research. (It should be potted at 
the end of this topic) 
Pilots study: 

The pilot study was carried out 10 women of 
sample size to test the reliability and applicability of 
the tools, to identify any ambiguity of the questions 
and to evaluate the feasibility and clarity of the tools, 
and then the tools were modified according to the 
results of the pilot study.  
Filed work: 
 Development of tools for data collection after 

reviewing the related literature. The tool was 
revised for content validity by 5 experts in the 
field. 

 The women's was selected by simple random 
according to the mentioned criteria. 
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 The researcher was meeting each woman and 
her trained significance others individually 
during the last month of pregnancy, to explain 
the aim of the study. The comfort measures 
included back massage, breathing exercise, 
relaxation, teaching technique of bearing down, 
changing position, fluid intake, and immediate 
of breast feeding. 

 Beside discussion and lecture to improve trained 
significance others knowledge, brochure was 
used for teaching each significance others the 
comfort measures. Each trained significance 
others would receive brochure with information 
, to facilitate the learning and application  

 While trained significance others practice 
training was conducted firstly by the researcher 
through role play approach utilization of comfort 
measures during labor on women then after that 
the trained significance others perform measures 
on the same women and if there was a mistake 
the researcher comfort re-demonstrate 
supportive measures again to be sure that the 
trained significance others understand the 
application of comfort measures. 

 In labor unit the researcher stay beside the 
trained significance others while providing 
comfort measures to mother to be sure that she 
was conducted it perfectly, their performance 
was assessed by using observation checklist. 

 Evaluation of labor progress and satisfaction for 
parturient women in both groups. 

Limitation of the study: 
 Three women and trained significance others 

were refused to attend the pre intervention 
session. 

 Negative attitude of nurse's staff regarding 
presence of trained significance others during 
labor  

 
3. Results 

Table 1: show that, mean age of women in 
intervention and control groups was 20.40 ± 3.37 and 
26.32 ± 4.29 years, respectively. Also, there were no 
significant differences among the two groups in the 
study regarding age, educational level and 
occupation. 

Table 2: show that, mean age of trained women 
(significant other) in intervention and control groups 
was 24.40 ± 4.37 and 25.32 ± 4.29 years, 
respectively. Also, there were no significant 
differences among the two groups in the study 
regarding age, educational level and occupation. 

Table 3: Illustrate that, most of significant other 
in pre antenatal classes had incorrect knowledge 

about definition of normal labor and importance of 
labor support (80% and 77.3%). While in post 
antenatal classes most of them had correct answer 
regarding both definition of labor comfort and 
importance of labor support (92% and 93.3%). Also 
significant difference were observed between pre and 
post antenatal classes (p<0.001)  

Table 4 illustrates that, the intervention group 
most of significant other had correct knowledge about 
definition of labor support and importance of labor 
support (92% and 93.3%) than control group (73.3% 
and 80%). Also significant difference were observed 
between pre and post antenatal classes (p<0.001) 

Table (5): Show that, there were significant 
differences among two studies group regarding to 
application of comfort measures among intervention 
and control groups 23.570, 3.955, 4.167, 6.543, 
12.74, 4.67 and 3.967 respectively) *statistically 
significant p <0.05 **Statistically highly significant p 
<0.001 

Table 6 shows that, most of mothers who were 
crying and screaming were lower (20%, 6.7% and 
33.3, 46.7) in intervention group than control group 
respectively during degree of cervical dilatation. 
Meanwhile the rates of women calm were significant 
higher in intervention group than control group. 

Table (7): show that, there were significant 
differences among two studies group regarding pain 
intensity in relation to cervical dilatation CX 3-4 cm 
(11.570, 0.054* respectively), CX 5-7 cm (13.348 , 
0.013* respectively) and CX 8-10 cm (12.671, 0.015* 
respectively)  

Table (8): Means distribution among mothers 
according to their duration of labor/ hours among 
intervention and control groups. Show that the 
duration of labor during all stages of labor were 
significant difference among studied groups (p <0.05, 
p <0.001 respectively) for total hours  

Table (9): show that, the mean of (APGAR 
score) at 5th minute and at 10th minute in intervention 
group were significant higher (6.9±1.1 and 8.8±1.3) 
than in control group (4.8±0.8 and 7.03±1.5).  

Table (10): Regarding satisfaction with the birth 
experience, having a Significant trained other during 
labor and deliver were strongly associated with higher 
satisfaction in the intervention group. Also Show that, 
most of mothers in both groups were unsatisfied with 
nurses (55, 45 respectively). The women of this group 
were also more satisfied with the care they received 
during labor, with the medical guidance given during 
labor, with care received during delivery, and with 
vaginal delivery, than women in the control group. 
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Table (1): Number and percent distribution of women according to their general characteristics among the intervention and control groups 
 

Items 
Intervention 
Group n75 

Control group n75  P value 

No % No %   
Age/ year  

> 20 21 28% 15 20  
3.83 

 

 
>0.05 21 – 30 40 53.3 43 57.3 

31 – 40 10 13.3 12 16 
< 40 4 5.3 5 6.7 

Educational level  
Preparatory 34 45.3 28 37.3  

2.90 
 

>0.05 Secondary 26 34.7 33 44 
University 15 20 14 18.7 
Occupation  
House wife 50 66.7 55 73.3 1.35 >0.05 

 Working 25 33.3 20 26.7 
 
Table (2): Number and percent distribution of significant others according to their general characteristics among the intervention and control 

groups 
 

Items 
Intervention 
Group n75 

Control group n75  P value 

No % No %   
Degree of relation of the significant others  

Mother 40 53.3 35 46.7  
3.85 

 

 
>0.05 Sister 25 33.3 27 36 

Friend 10 13.3 13 17.3 

Age/ year  

21 – 30 10 13.3 17 22.7  
3.55 

 
>0.05 31 – 40 48 64 50 66.7 

< 40 17 22.7 8 10.6 

Educational level  

Preparatory 45 60 38 50.7  
3.92 

 
>0.05 Secondary 20 26.7 25 33.3 

University 10 13.3 12 16 

Occupation  

House wife 65 86.7 67 89.3 1.92 >0.05 

Working 10 13.3 8 10.7 

 
Table (3): Number and percent distribution of significance others in intervention group according to their knowledge regarding comfort measures 

pre and post intervention classes 
 

Items 
Pre intervention 

n 75 
Post intervention 

n 75 
 P value 

No % No %   
Definition of labor support  

Correct 15 20 69 92 17.45 0.001** 

In correct 60 80 6 8 % 

Importance of labor support  

Correct 17 22.7 70 93.3 18.57 0.001** 

In correct 58 77.3 5 6.7 

**Statistically highly significant P<0.001 
Table (4): Number and percent distribution according to their knowledge regarding comfort measures among the intervention and control groups 

 
Items 

Intervention 
Group n75 

Control group n75  P value 

No % No %   
Definition of labor support  

Correct 69 92 20 26.7 23.35 0.001** 
In correct 6 8 55 73.3 

Importance of labor support  
Correct 70 93.3 15 20 87.78 0.001** 

In correct 5 6.7 60 80 
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Table (5): Number and percent distribution of study sample regarding to application of comfort measures among intervention and control groups 

 
Comfort measures 

Intervention group 
n 75 

Control group 
n 75 

 P value 

correct 
no75 

 
% 

In correct  
% 

Correct 
no75 

 
% 

In correct  
% 

  

Breathing exercise 69 92 6 8 10 13.3 65 86.7 23.570 0.000** 
Bearing down 74 98.7 1 1.3 38 50.7 37 49.3 3.955 0.052* 
Back massage 66 88 9 12 20 26.7 55 73.3 4.167 0.054* 

Change position 70 93.3 5 6.7 30 40 45 60 6.543 0.012* 
Fluid intake 65 86.7 10 13.3 10 13.3 65 86.7 12.74 0.001* 
Relaxation 59 78.7 16 21.3 50 66.7 25 33.3 4.67 0.054* 

Early attachment 70 93.3 5 6.7 45 60 30 40 3.967 0.057* 
*statistically significant P <0.05                                             **Statistically highly significant P <0.001 
 
Table (6): Number and percent distribution of mothers according to vocalization during their degree of cervical dilatation among intervention and 

control groups  
 

Items 
Intervention group 

n 75 
Control group 

n 75 
 P value 

No % No %   
CX 3-4 cm  

Crying 15 20 25 33.3 4.891 0.015* 
Screaming 5 6.7 35 46.7 4.345 0.049* 

Calm or silent 55 73.3 15 20 4.089 0.053* 
CX 5-7 cm  

Crying 10 13.3 25 33.3 3.456 0.056 
Screaming 15 20 40 53.3 3.761 0.048* 

Calm or silent 50 66.7 10 13.3 4.045 0.044* 

CX 8-10 cm  

Crying 12 16 40 53.3 4.248 0.045* 
Screaming 20 26.7 30 40 4.296 0.045* 

Calm or silent 43 57.3 5 6.7 4.950 0.038* 

*statistically significant p<0.05 
 
Table (7): Number and percent distribution of mothers according to their intensity of labor pain among intervention and control groups in relation 

to cervical dilatation 
 

Degree of pain 
Intervention group 

n 75 
Control group 

n 75 
 P value 

No % No %   
CX 3-4 cm  
Mild pain 66 88 25 33.3 11.570 0.054* 

Moderate pain 5 6.7 35 46.7 
Sever pain 4 5.3 15 20 
CX 5-7 cm  
Mild pain 30 40 10 13.3 13.348 0.013* 

Moderate pain 40 53.3 40 53.3 
Sever pain 5 6.7 25 33.3 

CX 8-10 cm  
Mild pain 10 13.3 5 6.7 12.671 0.015* 

Moderate pain 55 73.3 20 26.7 
Sever pain 10 13.3 50 66.7 

*statistically significant p<0.05 
 
Table (8): Means distribution among mothers according to their duration of labor/ hours among intervention and control groups 

 
Stages duration /hours 

Intervention group 
n 75 

Control group 
n 75 

 P value 

First stage 10.48±3.02 13.5± 2.6 5.14 0.05* 

Second stage 0.99± 0.50 1.745± 0.42 7.4 0.001** 

Third stage 0.12 ± 3.89 0.140± 8.538 5.6 0.05* 

Total /hours 10.96 ± 2.13 20.34 ± 2.60 18.8 0.001** 

*statistically significant p<0.05                                              **Statistically highly significant P<0.001 
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Table (9): Number and percent distribution of neonatal outcome (APGAR score) among intervention and control groups 
 

Items 
Intervention group 

n 75 
Control group 

n 75 
 P value 

No % No %   
(APGAR score) at 1 min  

≥6 3 4 30 40  
 
 

5.6 

 
 

<0.05 
6-8 45 60 35 46.7 
≥8 27 36 10 13.3 

Mean ±SD 6.9±1.1 4.8±0.8 
(APGAR score) at 5th min  

≥6 O 0 25 33.3  
 
 

2.6 

 
<0.05 6-8 25 33.3 35 46.7 

≥8 50 66.7 15 20 
Mean ±SD 8.8±1.3 7.03±1.5 

*statistically significant p<0.05 
 

Table (10): Number and percent distribution of mothers according to their level of satisfaction among intervention and control groups 
 

Items 
Intervention group 

n 75 
Control group 

n 75 
  

P value 
SA AD NS SA AD NS 

General satisfaction 66 6 3 5 25 45 8.893 0.019* 
Satisfied with self 45 10 20 5 10 60 7.340 0.057* 
Satisfied with baby 69 4 2 40 20 15 14.371 0.011* 
Satisfied with nurse 9 11 55 10 20 45 9.584 0.008* 

Satisfied with significant other 70 4 1 50 15 10 8.66 0.013* 
Satisfied with physician 45 20 10 2 8 65 10.515 0.010* 

*statistically significant p<0.05;                      NB: SA= satisfy, AD= satisfy to some degree, NS = not satisfy 
 
4. Discussion  

The labor and delivery experience is one of the 
most significant events in women's life, and can have 
strong physical, emotional, and psychological effects. 
Traditionally, women experienced childbirth 
surrounded by significant others. These are usually 
women from their own family. This study aimed to 
evaluate the effect of presence of trained significance 
others on labor outcomes and mother's satisfaction.  

These results show that the support provided by 
a presence of trained significance others choice 
during labor and delivery had a positive effect on her 
satisfaction with the birth experience. Although the 
opinion of the health professionals were not assessed 
systematically, it seems that this intervention was 
well-accepted by them. No previous training was 
offered to the health workers, and the trained 
significance others underwent no prior preparation. 
Therefore, the assistance the women in both groups 
received during labor and delivery was the standard 
care routinely provided in that hospital, and there 
were no changes in management. It is important to 
emphasize that this is not a study about doulas and if 
on one hand there is a general belief that a labor 
presence of trained significance others has always 
positive effects, there are,, on the other hand still a lot 
of health facilities where presence of trained 
significance others are not allowed, especially in 
developing settings. It was and still it is expected that 

the results of this study could help providers to 
acknowledge and respect women's rights during birth. 

These results are explained by Hodnett et al [21] 
who stated that antenatal preparation and classes 
include information about childbirth process, option 
for medication based on pain relief. The present study 
revealed that a significant improvement in presence of 
trained significance others knowledge regarding 
comfort measures in labor pre intervention and post 
intervention this finding may attributed to, that 
antenatal classes have a positive effect in improving 
presence of trained significance others knowledge. 

This is supported by results from Choquette
[26]

 who 
reported that, the embodied knowledge of companion 
as a first educator and trustworthy source of 
information form a basic source of knowledge.  
The current study showed a shorter duration of total 
hours in intervention group. Mother had less of fear, 
good improvement in presence of trained 
significance others knowledge regarding comfort 
measures in labor. This is supported by Eriksson et 
al. & Ministry of Health [24,25] 

who stated that trained companionship 
contributes to reduce tension and shorten labor.  

In the intervention group the majority of 
presence of trained significance others applied 
different supportive measures correctly for pain relief 
such as technique of bearing dawn, breathing 
exercise, changing position, relaxation these measures 
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affect pain intensity and provide a sense of well 
being, sense of control, decreased tension, enhanced 
mood and provides more oxygen for mother and fetus 
Show that, there were significant differences among 
two studies group regarding to application of comfort 
measures among intervention and control groups this 
finding supported by several authors[23,27] who 
reported that, breathing exercise increases relaxation 
and relaxation increase pain tolerance, reducing 
anxiety, decreased catecholamine response, increased 
uterine blood flow and decrease muscle tension. 

In addition many investigators [16,22] reported 
that, the women in the experimental group felt a more 
positive pushing experience than the women in the 
control group. As presence of trained significance 
others applied different supportive measures correctly 
for pain relief such as technique of bearing dawn, 
give a sense of control and confidence to parturient 
mothers that they were always pushing in the right 
way and right time and their bearing down efforts 
were helpful. This allowed them to be calmly and 
efficiently coordinate push strongly for as long as 
possible in every contraction.  

The finding of the present study revealed a 
statistically significant difference regarding Apgar 
score among intervention and control groups. This 

result was in the line with Yuenyong et al [15]
 who 

reported that, newborn babies were benefited from the 
support that the mothers were receiving in labor and 
babies are less admitted intensive care units. The 
present study also, found that the presence of trained 
significance others applied early attachment as one of 
comfort measures during labor. This is supporting the 
new evidence from WHO [14] for the importance of 
early contact as a good practice which is useful and 
should be encouraged in cases of low risk and normal 
birth  

The present study also, found that, most of 
mothers in both groups were unsatisfied with nurses 
due to lack of information provided and attention 
given. Sometimes mothers are left alone during labor, 
due to the nurse's workload clinical responsibilities 
paperwork and shortage in nursing staff and this may 
cause women's dissatisfaction with their healthcare 
and childbirth experience. Also , some researcher [13] 
Reported that satisfaction with childbirth has been 
linked to the amount of support provided to parturient 
mothers, the relationship between client and 
caregiver. 

Satisfaction was more in intervention group than 
control group, this may due to knowledge and good 
preparation of presence of trained significance others 
applied different supportive measures correctly, so 
mothers expectation regarding childbirth are met. 
Also, may investigators 20] who stated that mothers, 
whose expectations about childbirth were met, are 

more satisfied, labor support can increase mother's 
positive experiences and level of satisfaction with 
child birth.  

In the intervention group, women's greater 
satisfaction with the guidance received from the 
doctors during labor has also been identified in 
another study with a different population, evaluated 
when the woman was accompanied by a person of her 
choosing [18]. When doulas or professional healthcare 
workers are the support providers, instructions are 
generally supplied by these individuals [19,28]. Support 
also increased satisfaction with the care received 
during labor and delivery, and this finding is in 
agreement with data already reported [6]. When the 
women received support from nurses.  

So our results stressed the importance of 
utilization of supportive measures. The presence of 
presence of trained significance others of the woman's 
choice had a positive influence on her satisfaction 
with the birth process and did not interfere with other 
events and interventions, with neonatal outcome or 
breastfeeding. 
Conclusion & Recommendation 

The fact that the women with support reported 
higher levels of satisfaction with the medical 
information/guidance they received indicates that 
perhaps there was a change in attitude. Perhaps 
because there was someone else in the room, medical 
staff were more forthcoming and user-friendly than 
when no support person was present. The comfort 
measures have a positive effect in reducing labor 
pain, increase women satisfaction and improve labor 
outcome.  

In this study may provide a basis for 
implementing this practice to evaluate the Effect of 
Presence of trained significance others on labor 
outcomes and mother's satisfaction. Concerning 
mother's satisfaction, a highly significant relation was 
observed between intervention and control groups. 
There was significance difference between 
intervention and control groups concerning applying 
comfort measures and knowledge regarding 
supportive measures, labor progress.  
Based on the results of the present study, the 
following can be recommended: 

Encourage and sensitize healthcare providers to 
adopt this practice in health institutions where such as 
supportive companion in not permitted or 
professional healthcare providers are designated to 
this role. 
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Introduction 

The debate over whether financial 
accounting should be deregulated began in the United 
States in the late 1990s and spread to Europe over the 
past ten years. The height of the debate spawned a 
vast literature dealing with the pros and cons of 
financial deregulation all over. Financial accounting 
is quite forcefully administered in several territories, 
with the enforcements typically becoming more 
stringent following recent high profile accounting 
failures at Enron and other firms, it should be 
examined whether such regulation is worth the costs 
and efforts required to administer it. Specifically, 
what need to be examined are the factors that are 
responsible for imposing the regulations in the first 
place. Are they imposed to control accounting fraud? 
Or does fraud occur because of the “standard and 
regulation overload” which creates an incentive to 
evade the standards? 
The Necessity of Sec Reporting Requirements 

At the present time, the SEC’s requirements 
state that public corporations need to file form 10-K, 
in which they are required to disclose the subsequent 
information (Browne 2004): 
 Description of the business  
 issues that have been voted by stockholders,  
 Legal courses of action, 
  Share repurchases 
 Management’s discussion and analysis of 

results of operations 
 Quantitative and qualitative admission on 

market risk 
 Financial statements and additional 

information 
 Modifications and disagreements with auditors 

regarding the disclosure of accounting and 
financial information,  

 Company directors and executives  
 Compensation of executives 
 Share ownerships  
 Breakdown of tax, accounting and 

consulting fees for financial statements and 
other information. 

The question is now whether capital 
markets can survive without the required annual 
submission of financial reports which are 
required by the SEC? Some individuals believe 
that managers cannot be relied on to reveal the 
information that investors needed to make 
investment decisions. For instance, Salomons 
(1983) asserts that investors would be critically 
hurt: “Managers may have more to gain by 
withholding information than from disclosing it. 
We cannot depend on the market to discipline 
promptly companies that are free to choose what 
and how to report to investors. Even if good 
accounting can be relied on to drive out bad in 
the long run, investors may suffer too much 
damage in the short run to permit freedom from 
regulation” 

This puts forward the theory that 
minimum revelation levels and particular 
measurement tools, such as U.S. GAAP and SEC 
requirements will still be required to decrease the 
information imbalance existing between a firm’s 
accountants and shareholders. Another standpoint 
states that there are motives for the filing of 
financial reports by public corporation. In 
contrast, if corporations want to acquire finance 
through the sale of shares, they will encourage the 
development of trust that shareholders put in the 
company’s present and upcoming financial 
performance by filing complete financial reports. 
In contrast, if control (management) and 
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ownership (shareholders) are two different things 
then present shareholders will need information about 
the financial credibility and working results of the 
firm if they are expected to go contributing their 
funds. If a corporation does not file well-timed and 
credible information, stakeholders will lose faith and 
stop giving funds to that firm. In this respect, Warren 
Buffett talks about the significance of informing 
stockholders (1996): “We will be candid in our 
reporting to you, emphasizing the pluses and minuses 
important in appraising business value. Our guideline 
is to tell you the business facts that we would want to 
know if our positions were reversed. We owe you no 
less. Moreover, as a company with a major 
communications business, it would be inexcusable 
for us to apply lesser standards of accuracy, balance 
and incisiveness when reporting on ourselves than we 
would expect our news people to apply when 
reporting on others. We also believe candor benefits 
us as managers: The CEO who misleads others in 
public may eventually mislead himself in private”. 

If firm executives wish to create faith and 
long-term value, they will not attempt to over state 
the share price by incorrectly reporting accounting 
figures. Buffett clarifies the share price approach of 
his company Berkshire Hathaway in the below 
manner (1996): “To the extent possible, we would 
like each Berkshire shareholder to record a gain or 
loss in market value during his period of ownership 
that is proportional to the gain or loss in per-share 
intrinsic value recorded by the company during that 
holding period. For this to come about, the 
relationship between the intrinsic value and the 
market price of a Berkshire share would need to 
remain constant and by our preferences at 1-to-1. As 
that implies, we would rather see Berkshire´s stock 
price at a fair level than a high level”. 

Corporate managers who possess long-term 
vision and value-based compensation packages will 
offer pertinent financial statements to stakeholders in 
order to acquire finance for the growth of their firms. 
The reason behind an independent audit is to obtain 
estimation on a firm’s financial statements. Financial 
statements, in combination with an independent 
auditor’s report, are submitted to clients, creditors, 
current and prospective investors, and other involved 
parties. The external auditor’s report offers 
endorsement to the firm’s financial figures. 
Independent audits are required because of the innate 
clash between a firm’s management and the 
individuals who make use of financial reports. An 
external audit may create trust in a company’s 
financial statements, making it feasible to estimate 
conformity with management responsibility, carry out 
financial calculations and make decisions on resource 
allocation. 

The Argument for Deregulation 
The basic argument in defense of 

accounting deregulation is that accounting 
information should be regarded like other 
products and services and therefore regulators 
should step away and allow the forces of demand 
and supply to determine the quantity that is 
supplied. Several arguments have been put forth 
to support this point of view. Of these, one main 
argument is that, even if there is no regulation, 
there are private economics-based (Adam Smith’s 
Invisible Hand Theory) motivations for the firm to 
provide authentic information about its business 
and financial position to interested stakeholders 
outside the firm, and if it does not do so, the 
expenses of the firm’s activities will increase. 

The foundation of this perspective is that 
if there is no information about the firm’s 
activities, other stakeholders, such as the title-
holder of the firm (or the shareholders) who do 
not participate in the operation of the firm, will 
believe that the managers might be running the 
firm for their own profit. This means that the 
managers will run the firm for their own personal 
profit, and will not do so with the aim of 
increasing the profitability of the firm (there is 
believed to be a lack of correlation of targets 
between the owners and the managers). In 
addition to this, it will be believed that possible 
‘external’ shareholders will want the managers to 
take advantage of every opportunity available, and 
if there are no protections, they will decrease the 
amount they are willing to fork out for the shares 
of that company. In the same manner, following 
this economics-based point of view of 
‘rationality’ (self-interest), prospective creditors 
(such as banks and bondholders) are expected to 
want managers to embark on opportunistic 
operations with the finance the lenders are willing 
to lend, and for this reason, if there are no 
protections, these creditors will ask the firm for a 
higher rate at which they loan their money, i.e, a 
higher interest rate. The assumptions listed above 
assume that the managers and the shareholders 
will work to maximize their own self-interest. 
Why Is This A Bad Idea? 

Despite proofs in support of 
deregulation, several individuals state very firmly 
that less regulation is healthier for any profession, 
regardless of how serious the problem at hand 
may be. Governmental regulation is always 
believed to be detrimental for any profession, 
unproductive, and always more costly in general 
as compared to allowing the market place to run 
things out on its own. This perspective has been 
supported by such individuals as Ronald Reagan 
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as well Grover Norquist (who went so far as to state 
that the government should not have any say in 
anything). 

The disasters of Enron were a direct 
consequence of there being too little or too 
ineffective regulation. There were unquestionably 
quite a few other elements at play, but had 
accountants and auditors, even financial institutions 
been appropriately monitored, the issues would be 
not be acute as it was and it would be much less 
difficult to handle. 

Enron's fraudulent financial statements did 
not clearly describe its financial position to 
shareholders and analysts (Bratton 2002, Mack 
2002).  Other than this, the managers and auditors 
made clever use of accounting and auditing loopholes 
to show a distorted picture of earnings to show a 
favorable portrayal of its financial performance 
(Healy 2003). Starting from 1997 until its collapse, 
the main objective of Enron’s accounting and 
financial operations were to show an inflated picture 
of reported income, cash flow and asset values and a 
deflated picture of liabilities (Bodurtha 2003). All 
this constituted the practice of feeding investors what 
they wanted to hear: They wanted to see that the 
company they had invested in was realizing high 
rates of returns, and Enron provided them with that. 

It is generally felt that accountants are 
operating in the best interests of their own firms and 
agencies and the firms that they work for, rather than 
operating to update the public ethically and correctly. 
If financial accounting is regulated, this prevents any 
organization and accounting and auditing firm to 
conceal the facts about the firm and its financial 
standing from the general public. By regulating 
financial accounting, firms and their accountants are 
being forced to be more frank and forthright 
regarding their financial dealings and depicting their 
accurate financial position. 

The most critical justification to regulate 
accounting standards is to shield the investors. Be it a 
publicly listed firm, or a firm that offers the majority 
of its shares to its employees, both have to be safe 
guarded form deceitful practices. This is very critical 
and the main reason why the government and 
regulatory authority have moved to regulate 
accounting standards and practices. It has been 
demonstrated by incidences in the past that not 
having robust accounting procedures in place and 
implemented, can only lead to fraudulent practices on 
the part of firms and corporations. 

There are divided opinions pertaining to the 
theories to regulate accounting standards. In spite of 
this, despite the divided opinions, the opinion to 
regulate accounting firms presents a robust case. It is 
not only the conscientious action to take, but it will 

also protect investors from firms and potential 
fraud. By failing to regulate accounting standards, 
rules and practices there will only be room for 
mistrust in the accounting system. 
Will Deregulation Result in the Dissemination 
of Accurate Information? 

For shareholders to make the decisions 
necessary for investment, they should possess 
sound financial information. This is why 
regulations are necessary to control the 
information that is provided to shareholders 
(Blundell 2004). It is for this reason that auditors 
have been appointed to make sure that the 
information present in financial statements should 
be dependable and have been ready in accordance 
with generally accepted accounting principles 
(GAAP). 

The foregoing discussion shows that 
while some individuals believe that enforcing 
regulations only averts the development of 
improved accounting standards, decreases the 
accountability of professional organizations and 
raises investors’ financial risk, arbitrarily 
imposing regulations is also a problem. With 
randomly enforced rules, attention is no longer 
given to whether the accounting standards result 
in sensible numbers, but on conformity with 
regulations (Boardman and Laurin 2000). It would 
be very safe to assert that the soul of the standard 
is taken out and in its place mere formalities are 
placed. Besides this, the independent auditors’ 
standards are put to one side, and their only duty 
is to comply with accounting standards. 

It can be very safe to say that random 
accounting standards do not stop fraudulent 
accounting practices, but they do stop the creation 
of improved practices. In spite of the complicated 
regulatory system, investors cannot be deceived 
for long. At one time or another, frauds are found 
out and the share prices of firms that have utilized 
window dressing to portray a better financial 
position are caught out and penalized 
appropriately. In spite o this, when regulations are 
removed, corporation expenses are brought down, 
better tools for measuring financial performance 
can result, and there is a reason to present 
additional financial information to investors and 
in this way help to make rating quality better. 
Conclusions and Recommendations 

Many answers have been hunted for the 
disasters caused by financial statement frauds. 
Some believe the solution is to create more 
regulations to stop financial wrongdoing by 
punishing the parties concerned. The issue, 
however, is that repeatedly these regulations result 
in consequences that counteract to their original 
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motives and stop the development of fresh 
accounting standards that would offer a better 
portrayal of a firm’s financial performance. Others 
believe that competition between the various 
accounting standards should be allowed so that firms 
can opt or the set of accounting standards they are 
going to utilize to create their financial statements 
and operating results. Nevertheless, financial and 
accounting frauds have occurred even when varying 
sets of accounting standards have been utilized 
(Basset and Storrie 2003). Other proposals include 
creating codes of ethics aimed at increasing the 
ethical responsibilities and accountabilities of 
directors, auditors and other parties concerned 
(Bayless 2009). 

Nevertheless, even though more laws have 
been passed, for instance the Sarbanes Oxley Act of 
2002, and the significance of improving ethical 
values and corporate responsibility has been harped 
on, this has not stopped great accounting frauds from 
resulting in instability in capital markets, and, for this 
reason they have hampered the increase of wealth in 
our society. This issue could be alleviated if scrutiny 
tools, such as boards of directors and independent 
auditors, are intensified. Boards of directors need to 
carry out an independent, active and key role in the 
administration of management activities, and to 
behave as the security guards of efficient corporate 
governance. Boards of directors should also devise a 
compensation system for company directors that will 
promote long-term value development for the firm 
itself, in the sense of a continuous return on invested 
funds, over and above capital expenditure. 

Concerning independent auditors, their 
stakes must be allied with those of financial report 
users so that they distribute correct auditing 
judgments. One method in which these interests 
could be aligned is by forming a competitive 
financial report market. In this market, only 
trustworthy financial statements would be considered 
legitimate, since the user of financial statements 
would be responsible for paying auditing firm’s fees. 
In this manner, independent auditors would try to act 
in accordance with the public concern and state 
whether financial statements have material errors or 
irregularities that could impact users’ financial 
decisions. Changing motivations would result in the 
creating of accurate, well-timed and credible financial 
statements. This would result in solidity to the capital 
market, and the trust created in forms would lead to 
more financial development. 

In the end, we must evaluate whether there 
is a requirement for the information needs asked for 
by regulatory organizations (Gaermynck et al 2008). 
Public corporations utilize capital markets to acquire 
finance for their projects. To acquire this finance they 

need to create trust in investors. So, even when 
there are no explicit financial reporting needs, 
these firms will still be persuaded to file financial 
statements with the motive of obtaining the 
resources they need to expand. 
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Abstract: Generally Human Development Index (HDI) is "the process of developing the selections in capability 
space for achieving a better life". Based on this definition, we can investigate the changes of HDI in a definite time 
period. The current study attempts to investigate and present effective solutions in improving HDI in fifth 
development plan. The results of this investigation showed that HDI in Iran during 1975 to 2005 increased from 
0.571 in 1975 to 0.759 in 2005. This increase is due to the increase of life expectancy and literacy index increase. 
The results of this study showed that in the recent 40 years, the capital income compared to two mentioned indices 
had fewer shares in improving development level. To achieve high development level in terms of humanity during 
the fifth development plan, the change of economical, social structures is necessary in the society. To achieve the 
goals of 20-year vision and fifth development plan, some solutions with the comparison between the countries in the 
region and the Islam world was presented. 
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1. Introduction 

The first article of third chapter of fifth 
development plan of Islamic Republic of Iran defined 
the aim of this article improving the human 
development index to the countries with high human 
development level and consistency of education, 
health and employment indices and identification of 
the ways to increase of HDI levels is necessary and it 
is the purpose of this paper. 

In the first universal report of human 
development in 1990, human development is defined 
as the process of developing the human selection. 
The comparison of this approach with three views of 
economical welfare, removing the main needs and 
the human resources development helps for better 
understanding of human development (the first 
national report of human development, 1999, 34). 

Generally, economical welfare approach 
considers consuming the goods and services as the 
basis of better life and as real income determines the 
consumption amount of people of the services and 
goods, economical welfare index is the real income 
while human development approach knows the 
consumption of goods and services as one of the 
elements of better life and considers fulfilling mental 

needs and developing mental capabilities as another 
element of better life that is achieved via developing 
mental ability namely with education. Thus, it shows 
the academic achievement besides capital income in 
measuring human development (Davoodi, 1998, 97). 

The approach of removing the basic needs 
aims providing the minimum material and non-
material needs but it follows this aim via giving a set 
of goods and services and from one hand due to the 
lack of considering the development of spiritual and 
materialistic capacities and on the other hand due to 
the emphasis on minimum things, instead of 
emphasis on better life is different from human 
development approach. Although, in human 
resources development approach, we emphasize on 
creating the capacities and developing the 
capabilities, the aim is not having access to better life 
(Hosseini, 1996, 12). 

Thus, the emphasis on the concept of 
developing human selections is a holistic approach to 
better life and it emphasizes on creating the 
capacities instead of emphasizing on the consumption 
of the goods and services and it guarantees the 
stability of human development. Thus, such approach 
as the concept of human development is the basis of 
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measurement. HDI by relying on this approach 
attempts to mea sure three main capacities of literacy, 
access to materialistic facilities for better life and 
long life with health. This index to measure the first 
capacity applies adults literacy rate based on two 
third of the general value and combinational rate of 
being registered in various academic levels based on 
one third of general value and to measure the second 
capacity, applies the real purchase power and to 
measure the third capacity, applies life expectancy at 
birth time (Hayati, 1996, 45). The current study 
aimed to present effective solutions in improving 
human development during the fifth plan in Iran. One 
of the strengths of this issue is the uniform 
comparison and the introduction of similar and 
standard position among other countries. Also, the 
facility of doing the calculations is the important 
issue in investigating human development index. One 
of the weaknesses of this issue is more emphasis on 
quality issues. Also, in the calculation process of this 
index, due to its presentation by western countries, 
the share of religious factors in human development 
process is less emphasized. Increasing human 
improvement of the society is including various 
indices in which the value of each society should be 
considered. 

 
Review of literature  

In 1990, for the first time in UN 
organization report, the condition of the countries 
was published based on HDI. In 1998, Farhad 
Nourbakhsh in Glasko University investigated the 
HDI and his proposed index had some modifications 
and ranked the selected countries and Canada has the 
first rank (Noorbakhsh, 1998, 28).  

Hanham in 2000 investigated HDI in 
western Virginia State in USA including the 
investigation of income, education, poverty and life 
expectancy for various parts of western Virginia 
(Hanhamn, 2000, 1-70).  

In Iran, management and planning 
organization in Iran presented its report titled " The 
first national report of human development of Islamic 
Republic of Iran) as the most complete report. 
According this report, HDI in recent decade was 
developed and its condition was inclined to the 
increase of human development level and was 
developed compared to HDI of Turkey, Egypt, 
Arabia and Iraq but was developed less compared to 
southern Korea and Malaysia (First national report of 
human development of Islamic Republic of Iran, 200, 
50). 
 
 
 

2. The execution stages of human development 
index  

HDI was applied for the first time in 1990 
by UN (UNDP, 1991). This organization was used 
for grading the countries in terms of human 
development model and by considering the similar 
importance of the indices was used for ranking. The 
civil plan of UN in this model applied life expectancy 
index, literacy percent and per capital income for 
grading the countries. But in regions, cities to 
investigate the development degree, we can apply 
many indices (Hekmatnia, 2006, 212). By the above 
model to apply various indices (even by valuating the 
applied factors) we can provide combined index 
(including structural, economical and social) for the 
regions and provinces for the required goals and 
determine the priorities (Ziari, 1999, 136). The stages 
of this method are as following: 

 
After the variables were selected, in the first 

stage: 
Its matrix table is drawn and for each of the 

regions in Iran in the columns, the indices are defined 
in the rows. 

After the formation of data matrix table in 
the second stage: 

Each of the variables are applied to use in 
statistical analyses by the following formula: 
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It is standardized.  
In the third stage: 
All the standardized indices that are achieved in the 
second stage by the following formula: 
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The average of the data of first formula was 

calculated and for the regions in the country, average 
index was calculated. It can be said that the achieved 
average shouldn’t be more than 1 or less than zero. 
Fourth stage: 

In this stage that is main stage, the 
development index is achieved by the following 
formula: 
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It is calculated that as the value is close to 
one, it shows more development and as it approaches 
zero, it shows the lack of development and 
deprivation (Sepahi, 2009, 67).  
 
The position of Iran human development among 
the countries in the world and Islam countries  

In the most recent report of UN organization 
during 2007, 2008 of Iran among 177 countries in the 
world was in the rank of 94 all over the world. 
Among the countries in the region of United Arabia 
Emirate, Kuwait, Qatar, Oman, Arabia are in 
advanced group. In life expectancy index is in 
average row in rank 24 and in literacy index with 
0.82 is among 20 countries with above 50% Muslim 
population is in the twelfth rank. The rank of Iran in 
achieving the per capital income among the Islam 
world as seventh rank.  
 
The rank of Iran among the indices related to 
human development in the world 

Iran in 1975, 1980, 1985, 1990, 1995, 2000 
and 2005 had figures 0.571, 0.578, 0.615, 0.653, 
0.693, 0.722 and 0.759 of HDI that showed the 
development of this index in the recent 35 years.  

Among the indices of HDI in Iran for each 
100'000 physician had 87 physicians that were in 
Islamic countries and only 5 Islamic countries are 
lower than Iran. In terms of literacy index, it is 
located in row 13 of Islam world countries. In terms 
of the prevalence of AIDS it is in the fourth rank of 
Islamic countries with Jordan, Kuwait, Liberia, 
Oman, Maldives, Qatar, Saudi Arabia, Syria, Arabic   
united Emirate, Uzbekistan and Yemen. In terms of 
mal-nutrition it is in high condition among Islamic 
countries as third rank that is at the same rank with 
Al-Jazayr, Saudi Arabia, Syria, Egypt and Iran 
condition is better than 15 other Islamic countries. In 
access to healthy drinking water among Islamic 
countries is in the third rank and Iran condition is 
better than 17 other Islamic country. Pakistan, 
Bangladesh, Kumur, Al-Jazayer, Gambia, Guinea, etc 
are in critical condition. 
 
Effective solutions in improving Iran human 
development levels in the region and the world 

Improving human development condition is 
associated directly with life expectancy indices, 
literacy, per capita income. As Iran was located in 
average row to Arabic countries, the difference of per 
capita income in the first degree and second degree is 
the difference of life expectancy index among Iran 
and Arabic neighboring countries.  To improve the 
condition of human development in the fifth plan 
based on the following findings, we can refer to the 
following items: 

1- Modification of comprehensive economical 
structure for productive employment, 
productive, reducing the dependency on the 
import of foreign products and increasing the 
export of manufacturing products. 

2- Improving the health level of the society with 
the development of medical facilities as 
balanced and regional in the country. 

3- Changing the acceptance method of medical 
fields and considering the regional and 
provincial needs for future years. 

4- Providing special conditions to absorb Iranian 
experts in various fields for activity in Iran and 
the conditions are associated first with 
economical issues and research facilities of the 
experts. 

5- Doing the organized cultural work in increasing 
the national capabilities to absorb Iranian 
experts in abroad. 

6- The development of technology-oriented fields 
with effective manufacturing capability for 
domestic and foreign market. 

7- Development of fossil fuel alternative energies 
and launching laboratories equipped with new 
technologies of healthy energy. 

8- Increasing the acceptance in post-graduate fields 
with applied nature and balancing between 
theoretical and technical fields in BA level. 

9- Special consideration of sport and developing 
the facilities based on regional requirements 

10- The reduction of theoretical fields students to 
advanced countries and increasing applied fields 
to the required productive population in future 
years. 

11- The exchange of information and knowledge 
between universities of Islamic and world 
countries. 

12- Special consideration to regional capabilities to 
create balanced development in the country. 

13- Basic change of education structure of 
Universities based on applied needs of the 
society. 
 
The development of aerial domestic and foreign 

transportation and presenting good infrastructures of 
land, marine and air transportation. 
 
3. Conclusion  

This study was done with the aim of 
presenting effective solutions in improving human 
development in Iran in fifth development plan. After 
expressing theoretical basics of human development 
and scientific methods, the evaluation of Iran 
condition was investigated. The results showed that 
among the effective indices in improving HDI, per 
capita income index of Iran requires the improvement 
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of higher ranks. Also, two indices life expectancy and 
literacy in 40 years had the highest effect in 
improving the condition of human development in 
Iran. To achieve 20-year vision goals, it is required to 
consider Iran as the best regional country in terms of 
economy and development with Islamic foundation. 
It is required that in the existing conditions in 
economical, scientific, political and social condition 
as scientifically some   progresses were made and the 
barriers of development in Iran were with the 
modification of economical, education, life, defense, 
political structure. Also, the establishment of regional 
balance is of great importance economically. 
Presenting development infrastructures in 
transportation, health and medical education is 
necessary. 
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ABStract: Aim: To investigate the possible immunomodulatory and chemopreventive effects of a bacterial 
polysaccharide drug (Bacillus subtilis sulphated Levan; BSL) for prevention of tumor development through 
antipromotion and antiprogression effects in vivo studies. The antipromoting effect of BSL, was assessed by 
estimating different aspects of such activities ;tumor necrosis factor-α (TNF-α) level, apoptotic and necrotic cell 
damage, DNA fragmentation, nitrous oxide (NO) and COX-2 (Cyclooxygenase-2) levels. Antiprogression 
mechanism was evaluated through recording of vascular endothelial growth factor (VEGF), platelet derived growth 
factor (PDGF) and histopathological examination. In addition, BSL was also compared with garlic which is known 
as a natural compound with chemopreventive action. Results No significantly elevation in the NO or TNF-α levels 
were recorded when compared with control on receiving BSL, while, garlic possessed lower significant inhibitory 
effect. Apoptosis and necrosis states were induced as a mode of cell death. It was concluded that BSL was a potent 
anti-inflammatory and anti-apoptotic agent. Furthermore, a significant DNA fragmentation inhibition (insignificant 
lesser extent and decrease in VEGF level was determined by recieving BSL and garlic. Also, histopathological 
examinations showed that, BSL maintained nearly normal liver architecture and inhibited hepatocellular preneoplas 
induced by the cancer promoting material used in the experiment (diethylnitrosoamine) (DEN). Conclusion, BSL 
activity as anti-tumor agent due to its antipromotion and antipropagation actions was proved.  
[Faten S. Bayoumi, azza M.El  Amir, El Deeb S.O, Hassan Abd el Zaher,Haiam S.A. Immunomodulatory and 
Chemo preventive activity of Bacillus subtilis sulphated Levan. Life Sci J 2012;9(4):2846-2856] (ISSN:1097-
8135). http://www.lifesciencesite.com.418  
  
Key words: BSL, histopathological examination, antipromotion, antiprogression 
 
Introduction 

Cancer is a serious problem in Egypt. In 
Egypt, HCC was reported to account for about 4.7% 
of chronic liver disease (CLD) patients (Rahman et 
al., 2001). The epidemiology of HCC (the most 
common type of liver cancer) is characterized by 
marked demographic and geographic variations. A 
number of different studies suggested that 
immunotherapeutical approaches will be successful 
for the treatment of this disease (Greten et al., 1999; 
Butterfield, 2004). Carcinogenesis can be viewed as a 
process that involved accelerated, and abnormal, 
cellular changes in which the genes controlling 
proliferation, differentiation, and apoptosis are 
transformed under selective environmental pressures 
(Bertram, 2000). Genetic damage, from accumulated 
carcinogenic exposure, becomes evident during 
neoplastic transformation. Specific genes have been 
discovered that, when altered, may play a role in 
epithelial carcinogenesis. These include both tumor 
suppressor genes and proto-oncogenes, which encode 
proteins that are involved in cell cycle control, signal 
transduction, and transcriptional regulation. These 
affect different stages of carcinogenesis including 
initiation, promotion, and progression (BerenblumI 
and Armuth, 1981; Heidelberger et al., 1983 and 

Soria et al., 2003). The initiation phase is a rapid 
(within hours or days), irreversible event that occurs. 
Promotion phase is a protracted process that may 
require several years or decades to be established,this 
consists of the expansion of mutated cells to form an 
actively proliferating, multicellular premalignant 
lesion. During the progression phase, another 
irreversible event occurs over a relatively short 
period, perhaps less than 1 year, in which new clones 
with increased proliferative capacity, invasiveness, 
and metastatic potential are produced (Surh, 1999). 
Due to the fact that, the initiation and progression 
phases are irreversible and relatively transient events, 
the promotion phase of carcinogenesis may provide 
the best target for cancer prevention (Umar et al., 
2001).  

Chemoprevention, by definition, is the use 
of agents to slow the progression of irreversible 
events or inhibit carcinogenesis, thereby lowering the 
risk of developing invasive or clinically significant 
disease (Hong and Sporn, 1997; Kelloff et al., 2001). 
Consequently, an effective chemopreventive agent 
should intervene early in the process of 
carcinogenesis to eliminate premalignant cells before 
they become malignant (Smith et al., 1995; 



http://www.lifesciencesite.com                                         )                       49(;2201Life Science Journal,   

2847 

 

Wattenberg, 1995; Hong and Sporn, 1997; Kelloff et 
al., 1999a).  
 B. subtilis produces and secretes large amounts of 
various proteins into the culture medium (Priest 
1977).  For the last two decades numerous attempts 
have been made to use this bacterium as an efficient 
host for the expression of proteins (Simonen and 
Palva, 1993). Levans are natural polymers of the 
sugar fructose found in many plants and microbial 
products. Levan is also produced by B. subtilis 
(natto), which is used to make fermented soybeans 
(Meng et al., 2003). Commercial interest in the 
production of levan has intensified in recent years 
(Vina   et al., 1998). Levan has some potential 
pharmaceutical applications owing to its 
anticarcinogenic and hypocholesterolemic properties 
(Kim et al., 1998). Levan has a number of effects on 
the immunologic system, including tumor 
suppression and enhancement of leukocyte antitumor 
activity (Pileggi and Khin, 1962). 
In this study, we aimed to evaluate the potential of in 
vivo anti-cancer and immunomodulatory properties 
of purified bacterial polysaccharides (Bacillus subtilis 
sulphated levan). 
 
2.MATERIALS AND METHODS: 
2.1. Materials 
2.1.1. Levan Sedimentation from Culture Liquid 
    Levan was isolated from culture filtrate of Bacillus 
subtilis after the stage of fermentation using 
sedimentation by ethanol. Ethanol (96%) was added 
to the culture filtrate in a ratio of 2 :1 and mixed for 
24 hr at room temperature. Sediment was then 
separated from the culture filtrate by decantation and 
used for investigations as levan. 
    The production of levan was indicated after acid 
hydrolysis by chromatography (Tanaka et al., 1978). 
The chromatography was sprayed with aniline 
phthalate (Block et al., 1955). Sulphation of levan 
was carried out with chlorosulfonic acid (Hussein, 
1994). 
2.1.2. Garlic  
    Garlic was purchased from (Tomex, ATOS 
pharma, Cairo, Egypt) as tablets (200 mg) and 
administrated, as a suspension in physiological 
saline, orally to the mice in a dose of 250 mg/kg. 
2.1.3. Diethylnitrosoamine (DEN) 
    Carcinogenicity in the mice was induced by a 
single dose of intraperitoneal (i.p.) injection of DEN 
(200 mg/kg) and promoted by adding 0.05 % sodium 
phenobarbital to drinking water.   
2.2. Methods 
2.2.1. Experimental Design 
  This study was carried out on a total number of 200 
adult male Swiss albino mice with average weight of 
25-30 g obtained from the Laboratory Animal House 

of NRC, Dokki, Egypt. The animals were 
acclimatized to the laboratory conditions with a 
lighting schedule of 12 hr light, temperature 24±1°C, 
and relative humidity 55±5% and were housed in 
Tarson Cages (8-10 mice per cage) for 1 week 
before the commencement of the experiment.  

Mice were divided into seven groups (16 
animals in each):  
*Control gp.: Mice that are normal healthy and 
untreated gp.  
*Saline gp.: Mice that orally received saline twice a 
week for 6 wk. 
*BSL gp.: Mice that received 80mg/kg body wt. 
BSL i.p. twice a week for 6 wk.  
*Garlic gp.: Mice that received 250mg/kg body wt. 
orally twice a week for 6 wk.  
*DEN gp.: Mice that received 200mg/kg body wt. 
i.p. once, in addition, 0.05% sodium Phenobarbital 
was added to the drinking water after 2 wk of DEN 
injection. 
*BSL+DEN gp.: Mice that received 80mg/kg body 
wt. BSL i.p. 24 hr before and after DEN injection 
followed by 80mg/kg body wt.BSL i.p. twice a week 
for six weeks. 
*Garlic+DEN gp.: Mice that received 250mg/kg 
body wt. garlic 24 hr before and after DEN injection 
followed by 250mg/kg body wt. garlic orally twice a 
week for six weeks. 
   On the 6th week, blood samples were collected. 
The animals were sacrificed; liver tissues were 
excised and rinsed in cold PBS to remove excess 
blood. One portion was preserved in 10% buffered 
formalin then embedded in paraffin for immune-
histochemistry and pathological investigation. The 
other portion was used for the preparation of 20% 
(w/v) liver homogenate by homogenization in ice 
Ripa buffer, centrifuged using cooling centrifuge at 
1000 xg for 10 min at 4ºC. The supernatant was 
stored at -80ºC for later assessment of 
MDA(Malondialdehyde),HDAC(HistonDeacetylase) 
and GST (glutathione-S-transferase )activity as well 
as GSH level. 
2.2.2. Measurement of LD50 
   The LD50 of BSL was determined following 
Behrens and Karber (1935). Two Groups (8 in each) 
were used, the first group (control) received sterile 
saline i.p. The other group received BSL in a dose of 
1g/kg body weight. Mortalities were recorded within 
the first 24 hr following the administration of BSL. 

The LD50 was determined according to the 
following formula:  
                  LD50 = Dm - ∑ (z x d)/n 
Where:  
Dm = highest dose which kill all animals in the 
group 
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 Z = the mean number of dead animals in two 
successive groups 
 D = the constant factor between two successive 
groups 
 n = the number of animals in each of the dose levels  
2.2.3. Assays for estimation of BSL anti-
promoting mechanisms and anti-inflammatory 
activities 
a.. Estimation of nitric oxide level 
    Nitrite accumulation was used as an indicator of 
NO production in blood using an assay based on the 
Griess reaction (Gerhäuser et al., 2003). 
b. COX-2 immunohistochemistry 
   COX-2 was detected immunohistochemically by 
using polyclonal rabbit anti-COX antibody and 
polyclonal rabbit anti goat Ig/HRP. Fluorescent 
images were visualized using a fluorescent 
microscope (Axiostar plus, Zeiss, Goettingen, 
Germany) equipped with digital camera (PowerShot 
A20, Canon, USA). 
c. Determination of TNF-α 
   The level of TNF-α was determined by using an 
ELISA using a monoclonal antibody to mice TNF-α. 
The TNF-α level in the animal’s serum was 
determined using the standard curve equation 
d. Apoptosis /necrosis stain   
   The type of the cell death was investigated using 
acridine orange/ethidium bromide staining (Kinneer 
and Ma  (2002) 
2.2.4. Assays for estimation of BSL anti-
progression Mechanisms 
a.Determination of serum total protein 
The determination of serum total protein 
was performed according to Doumas (1975), using 
kits of Bio-Analytics. 

b.Quantitative DNA fragmentation analysis 
   This method is based on the notion that 
extensively fragmented double-stranded DNA. The 
protocol includes the lysis of cells and the release of 
nuclear DNA, a centrifugation step with the 
generation of two fractions (corresponding to intact 
and fragmented DNA, respectively), precipitation of 
DNA, hydrolysis and colorimetrical quantitation 
upon staining with DPA, which binds to deoxyribose 
(McConkey et al., 1989). 
Calculations 
The percentage of fragmented DNA 
calculated using the formula:  

% Fragmented DNA= (S+T)/(S+T+B) X 100 
Where, 
 S, T and B are the OD at 600nm of fragmented DNA 
in the S, T (fragmented) and B fractions, 
respectively. 
 The fragmented DNA released by cells undergoing 
apoptosis and lysis during the experiment was 

recovered in the fraction S should therefore be taken 
in consideration in particular circumstances.  
c. Determination of VEGF  
   The level of VEGF was determined by using 
ELISA technique as previously described in TNF-α 
experiment using monoclonal antibody to mice 
VEGF. 
d. Determination of PDGF  
   Estimation of PDGF was preformed using ELISA 
technique as explained in experiment of TNF-α level 
determination by using monoclonal antibody to mice 
PDGF, (Banchroft et al., 1996). 
2.2.4. Statistics Analysis  
      Results were expressed as mean ± S.E. from n = 
6-8. Statistical analysis was preformed by Student's 
t-test using instate soft ware (Version 3.05). 
Statistical significance was accepted at the level of 
P<0.05. 
3.RESULTS 
3.1. Statistical results of assays for estimation of 
BSL Anti-promoting mechanisms and anti-
inflammatory Activities: 

In the evaluation of NO level in mice serum 
the results were normalized to the total protein 
content in the serum using total protein assay as 
indicated in methods. For the determination of the 
total protein, a standard curve was plotted (Fig. 1) to 
be used in the calculation of the serum total protein. 
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Figure 1:  Standard curve for total protein 
(mg/ml) using BSA. 
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Figure 2: The determination of total protein 
concentration (mg/ml) in all animal groups. 

Results were expressed as Mean±S.E. 
 

3.1.1. Estimation of nitric oxide level 
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 NO is a highly diffusive hydrophobic 
molecule and is therefore a key signaling molecule in 
inflammation-driven diseases, including cancer. A 
standard curve of sodium nitrite was plotted in each 
experiment to calculate the nitrite content in the mice 
serum (Fig. 3). 
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Figure 3: Standard curve for sodium nitrite using 
Griess assay. 

   
The effect of BSL on NO level was 

performed through determination of the nitrite level 
in mice serum. 

The results showed that NO level in control 
group and mice received saline, garlic, BSL, DEN, 
BSL+DEN and garlic+DEN were 21.5, 24.3, 23.1, 
24.25, 28.8, 25.9 and 26.5nmol nitrite/mg protein, 
respectively. These results demonstrated NO level in 
control and saline groups were not significantly 
altered by administration of garlic or BSL (Fig. 4).  

 
Figure 4: Determination of the nitrite level as an 
index of NO in mice serum (nmol nitrite/mg 
protein). 
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Figure 5: Determination of the nitrite level as an 

index of NO in mice serum. Results were 
expressed as Mean±S.E. 

a: Significantly different from control gp at (P<0.05). 
          b :Significantly different from DEN gp at 
(P<0.05). 

 
  Administration of DEN led to significant 

(P<0.05)1.3 times elevation in the NO when 
compared with control. Such elevation was not 
significantly affected by receiving BSL or garlic (Fig. 
5). 
3.1.2.Immunochemical evaluation of the 
promotion marker COX-2 
   Inhibition of COX-2 is recognized as one of the 
most feasible strategies for cancer chemoprevention 
and treatment, so evaluation of COX-2 expression in 
the animal liver immunohistochemically was 
performed.  Immunohistochemical staining for COX-
2 expression in the mice livers showed that, there was 
no COX-2 detection in control, saline, BSL and 
garlic treated groups where, aggressive COX-2 
detection observed in DEN group. This very high 
COX-2 expression was not affected by BSL or garlic 
treatments in the mice that received DEN then treated 
with BSL or garlic (Fig. 6). 

 
 
1.3. Effect of BSL on TNF-α 
    The effect of BSL on TNF-α reflect its pro-
inflammatory activity which play a dangerous role in 
cancer promotion. ELISA reader measured the level 
of TNF-α in all groups' sera as 580.5, 611, 1031.5, 
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698.8, 1611.3, 430.7 and 1002.1ng/ml in control, 
saline, garlic, BSL, DEN, BSL+DEN and 
garlic+DEN groups, respectively.   
   TNF-α level was significantly (P<0.05) elevated in 
garlic group to 1.7 times, whereas treatment with 
BSL did not significantly alter this value (Fig. 7). 
Administration of DEN significantly elevated TNF-α 
level to 2.8 times compared with control. This 
elevation was significantly (P<0.05) decreased by 
administration of BSL. Meanwhile, garlic induced a 
lower significant inhibitory effect on TNF-α level 
(Fig. 7).    
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Figure 7 Effect of BSL on mice serum TNF-α level 

(ng/ml)  Results were expressed as Mean±S.E. 
a: Significantly different from control gp at (P<0.05). 
b: Significantly different from DEN gp at (P<0.05). 

 
1. 4. Apoptosis and necrosis staining 
   To investigate whether the liver cells of BSL 
treated mice underwent apoptosis or not, we studied 
the type of cell death using acridine orange/ethidium 
bromide staining to distinguish between apoptotic, 
necrotic, and viable cells. This experiment resulted in 
absence of apoptotic and necrotic cells in control, 
saline and garlic groups where, apoptotic cells 
appeared in slightly small number in BSL and DEN 
groups. The highly aggressive appearance of the 
apoptotic cells occurred in BSL+DEN group which 
showed complete absence of the necrotic cells. In the 
opposite side garlic+DEN treated group showed high 
presence of necrotic cells and no apoptotic cells 
appeared. The results indicate that hepatocytes of 
BSL treated mice had mainly undergone apoptosis 
with condensed chromatin and not necrosis and this 
demonstrates the apoptotic property of BSL and that 
garlic increases necrosis rather than apoptosis (Fig. 
8). 
2.2. Assays for estimation of BSL anti-
progression mechanisms 
     Investigation of the possible anti-progression 
activity of the BSL was performed using a series of 
tests to estimate DNA fragmentation, VEGF, PDGF 
and histopathological examinations. 

 
 

 

 
 

 
Figure 9 Effect of BSL in DNA fragmentation 
percentage in mice liver tissue homogenate. 

Results were expressed as Mean±S.E. 
A: Significantly different from control gp at 
(P<0.05). 
b: Significantly different from DEN gp at (P<0.05). 
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2.2.1. Effect of BSL on DNA fragmentation 
    Reactive oxygen species (ROS) generated in 
inflamed tissues can cause injury to cells and damage 
to DNA, which could also contribute to tumor 
development. DNA fragmentation is an index of 
DNA damage. DNA fragmentation experiment 
resulted in 29.78, 34.47, 33.9, 35.8, 60.7, 38.4 and 
52.3 DNA fragmentation percentage in control, 
saline, garlic, BSL, DEN, BSL+DEN and 
garlic+DEN groups, respectively. All control, saline, 
garlic and BSL treated groups showed DNA 
fragmentation percentage of (29-35 %). While, 
administration of DEN leads to a 2 times elevation in 
the DNA fragmentation percentage compared with 
control group. Such elevation was significantly 
(P<0.05) decreased by receiving BSL and to lesser 
extent insignificantly by receiving garlic (Fig. 9). 
2.2. 2. Estimation of VEGF level 

VEGF is a growth factor essential to 
angiogenesis initiation and regulation. Upregulation 
of VEGF expression has been demonstrated to be 
strongly associated with tumor growth, angiogenesis, 
and increased resistance of liver cancer. VEGF level 
was estimated in different groups of mice (control, 
saline, garlic, BSL, DEN, BSL+DEN and 
garlic+DEN groups) recording 689.8,805.1, 640.8, 
798.5, 1271.6, 694.1 and 616.1 ng/ml, respectively. 
Accordingly, it was obvious that control and saline 
groups VEGF level was not significantly altered by 
administration of garlic or BSL (Fig. 10).  

 
Figure 10 Effect of BSL on mice serum VEGF 

level (ng/ml)   as measured by ELISA kit. 
Results were expressed as Mean±S.E. 

a Significantly different from control gp at (P<0.05).  
b Significantly different from DEN gp at (P<0.05) 

 
Administration of DEN significantly 

(P<0.05) increased VEGF level to 1.8 fold of the 
control. Such increasing was significantly normalized 
by receiving BSL and garlic as shown in figure (10).  
2.2.3. Estimation of PDGF level 

  PDGF is an angiogenic growth factor that 
increased during neoangiogenesis observed in tumor. 
Control, saline, garlic, BSL, DEN, BSL+DEN and 
garlic+DEN groups showed 2887.7, 3208.7, 2510.8, 

2987.5, 2257.9, 2848.3 and 2190.1ng/ml PDGF level, 
respectively. This demonstrated that PDGF level 
were not significantly altered by administration of 
BSL or garlic.DEN administration did not 
significantly affecting PDGF level, also treatment 
with garlic or BSL before and after DEN did not 
significantly altered PDGF level (Fig. 11). 

 
 

Figure 11 Effect of BSL on mice serum PDGF 
level (ng/ml) as measured by ELISA kit. 

Results were expressed as Mean±S.E. 
a Significantly different from control gp at (P<0.05).  
b Significantly different from DEN gp at (P<0.05). 

 

2.2.4.Histopatological Examination 

   There was no histopathological alteration observed 
in control and saline groups and the normal 
histological structure of the central vein and 
surrounding hepatocytes in the hepatic cords 
recorded in Table (1) and (Fig. 12). BSL group 
showed sever dilatation in the central vein as 
recorded in (Fig. 12) where, administration of garlic 
causes dilatation and congestion in the central veins. 
The portal areas showed sever dilatation of the portal 
vein associated with inflammatory cells infiltration 
surrounding the bile duct in the DEN group (Fig. 12). 
In BSL+DEN group there was mild dilation in the 
central veins with diffuse Kupffer cells proliferation 
in between the hepatocytes (Fig. 12). Kupffer cells 
were proliferated in diffuse manner between the 
hepatocytes associated with dilation and congestion 
in the portal vein in garlic+DEN group (Fig. 12).  

In BSL group portal veins showed sever 
dilation. Where, in DEN group double nuclei were 
observed in multiple numbers of hepatocytes 
associated with karyomegaly degeneration in other 
hepatocytes also, there was constriction in the central 
zone of some nuclei in the hepatocytes as a stage for 
division and diffuse proliferation and hyperplasia 
were observed in Kupffer cells in between the 
degenerated and cytomegalic hepatocytes. The portal 
area showed dilatation in the portal vein with 
inflammatory cells infiltration surrounding the bile 
duct in BSL+DEN group. The hepatocytes showed 
double nuclei in the most of them with cytomegaly 
and karyomegaly, as well as, degeneration in 
garlic+DEN group (Fig. 13).  
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Table 1 Histopathological Alterations in the Different Groups of Mice’s Liver sections. 

+ + + = Severe reaction,      + + = moderate reaction,          + = weak,                 - = absent of the reaction  

 

Garlic 
+DEN group 

BSL + DEN 
group 

DEN 
group 

Garlic 
group 

BSL 
group 

Saline 
group 
 

Control 
group 

                           Mice   
Histopathological  
Alterations  

+ - + - - - - Degenerative change (fatty degeneration) 
- + + + - - - - Inflammatory cells infiltration in the 

portal area (portal infiltration) 
+ + + + + + + - - - - Kupffer cells proliferation (kupffer cell 

hyperplasia) 
+ + - + + + - - - - Karyomegaly (nuclear enlargement) 
+ + - + + + - - - - Cytomegaly 
+ + - + + + - - - - Double nuclei (bi or multinucleation) 
- - + + + - - - - Pyknosis Nuclear Chromatin & 

Hyperchromachia (hyperchromosia) 
- - + + + - - - - Nuclear constriction for mitosis (mitosis) 
+ + + + - + + - - Dilated portal vein 
- + + + + + + - - Dilated central vein 
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4.DISCUSSION 

In recent years, the morbidity and mortality of 
cancer still reaches a high plateau and is a major 
public health problem worldwide. Chemoprevention, 
i.e. the use of either synthetic or naturally occurring 
agents to inhibit pre-cancerous events, has become 
recognized as a plausible, cost-effective and 
necessary approach to reduce cancer morbidity and 
mortality (Hong and Sporn, 1997; Wattenberg, 1997; 
Sporn and Suh, 2002). So, searching for new 
compounds for the treatment and prevention of cancer 
was the aim of numerous studies and the aim of our 
study .  

Proliferation plays an important role in 
several steps of the carcinogenic process (Barret, 
1993). It is involved in the fixation of a miscoding 
lesion in the newly made DNA (Ames and Gold, 
1990). To investigate BSL in vivo activity as an 
antiproliferator and antiprogresser, DEN has been 
used as an effective experimental model in the field 
of carcinogenesis (Laughton et al., 1989). 

The potency of COX-2 inhibitors in vivo 
could be attributed to the inhibition of the enzyme in 
the tumor, as well as, in stromal cells, resulting in 
antiproliferative, pro-apoptotic actions within the 
tumor, and anti-angiogenic , pro-immune surveillance 
activities in endothelial and myeloid cells. The 
combination of COX-2 inhibitor with standard cancer 
chemotherapeutic and/or radiation may provide 
additional therapeutic paradigms in the treatment of 
various human cancers (Mazhar et al., 2005). 

The present results indicated that BSL was 
able to induce apoptosis rather than necrosis as mode 
of cell death in BSL treated mice when compared 
with untreated groups when liver tissue of mice 
stained with acridine orange. Modulation of the 
oxidative stress, inhibition of HDAC activity, NO 
inhibition and prevention of DNA damage which are 
the properties of BSL may lead to p53 regulation 
and/or caspases induction and this cause apoptosis 
induction in mice liver tissue since HDACs play an 
essential role in the regulation of apoptosis 
(Sambucetti et al., 1999). Also, NO plays a critical 
role in apoptosis via nitrosylation of caspase-9 (Torok 
et al., 2002). Mutations in genes that regulate 
apoptosis pathways are common in most cancers (Sun 
et al., 2004). Animal studies have also demonstrated 
that, certain chemopreventive agents could induce 
apoptosis in tumor cells in vivo without affecting 
normal cells (Sun et al., 2004). In accordance with 
our results, Gamal-Eldeen et al. (2009) reported that, 
different fractions of water-soluble polysaccharide 
extract derived from S. latifolium showed a 
disturbance in cell cycle including arrest in both S-
phases in lymphoblastic leukemia (1301 cells). This 

disturbance was associated with an induced-cell death 
due to apoptosis, but not necrosis. On the other hand, 
our results revealed that, garlic increases necrosis 
rather than apoptosis in mice liver and this is may be 
due to increased TNF-α and NO. Since allicin the 
major component of garlic, induced tumoricidal 
activity and increased the production of TNF-α and 
NO in murine peritoneal macrophages in a dose-
dependent manner (Kang, et al., 2001). Allicin 
inhibits the apoptosis of macrophages in a depleted 
nutritional state through the MEK/extracellular 
signal-regulated kinase pathway (Cho et al., 2006). 

Liver infiltration by phagocytes, during liver 
injury, provided a source of ROS which cause 
damage to DNA, proteins and lipids when their 
generation exceeds the ability of the antioxidant 
systems to remove them (Simile et al., 2005;  Calvisi 
et al., 2008). In the current study, BSL showed down 
regulation of DNA fragmentation in BSL treated mice 
before and after DEN injection when compared with 
DEN-induced mice, suggesting that, BSL prevents 
DNA damage. The decrement in the rate of oxidative 
DNA damage by BSL which could involve induction 
of the DNA repair system serves as a basis for 
chemopreventive mechanisms. 

Angiogenesis, the development of new blood 
vessels from endothelial cells, is a crucial process in 
tumor pathogenesis as it sustains malignant cells with 
nutrients and oxygen (Fayette et al., 2005). During 
angiogenesis, endothelial cells are stimulated by 
various growth factors, such as VEGF and FGF, and 
are attracted to the site where the new blood supply is 
needed by inflammatory cytokines and 
chemoattractants (Albini et al., 2005; Presta et al., 
2005). 

There is a tight interplay between innate 
immune and endothelial cells, inflammatory 
leukocytes (neutrophils, macrophages, and others) 
release a number of factors that influence endothelial 
cell behavior [VEGF, hepatocyte growth factor 
(HGF), MMP2, and IL-8]. Inflammatory leukocytes 
might provide the angiogenic stimulus in the initial 
phases of tumorigenesis, as well as growth stimulus 
permitting accumulation of further mutations that 
eventually render the tumor inflammation-
independent and malignant (Heryanto et al., 2004). 
Therefore targeting tumor angiogenesis is an 
attractive strategy to treat cancer. The production of 
VEGF is considered essential for angiogenesis and 
the migration of cancer cells and high VEGF 
expression level is associated with a wide array of 
malignancies.  

VEGF mRNA expression is upregulated by a 
wide array of oncogenes (including H-ras and K-ras, 
src, p53, and C-jun) and growth factors (including 
epidermal growth factor [EGF], transforming growth 
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factor [TGFα,TGF β], insulin-like growth factor-1, 
and PDGF) In the current study, administration of 
BSL before and after DEN resulted in a significant 
decrease in VEGF level in mice serum compared with 
DEN-induced mice. This decreasing effect might be 
due to BSL inhibitory effect on NO and TNF-α since 
Shin et al. (2000)  and Josko and Mazurek (2004)  
reported that, TNF-α was exerted its regulatory effect 
on both iNOs and VEGF and as line of evidence 
suggests NO activates the transcription factor 
hypoxia-inducible factor-1 alpha (HIF-1α) (Sandau et 
al., 2001a; Sandau et al., 2001b; Sharp, 2001) which 
in turn targets VEGF and can promote angiogenesis 
(Ravi  et al., 2000). In the same line with our findings 
Bae et al. (2005) found that, polysaccharides isolated 
from Phellinus gilvus inhibited VEGF gene 
expression in the B16F10 melanoma cell line that 
constitutively express VEGF. 

In the current study we found that, administration of 
garlic before and after DEN resulted in significant 
decrease in VEGF level compared with DEN-induced 
mice. The antioxidant activity of garlic might be 
responsible for this effect. Mousa et al. (2005), 
demonstrated inhibition of fibroblast growth factor-2 
and VEGF-induced tube formation in human 
endothelial cells and inhibition of ex vivo 
neovascularization in chick chorioallantoic membrane 
assay by alliin. The anti-angiogenic effects of alliin 
were mediated, at least in part, by increase in cellular 
NO and p53 protein expression.  

Over expression of growth factor and growth 
factor receptors such as EGF, PDGF, and others can 
result in enhanced proliferation by cancer cells 
(Masuda et al., 2001). Many growth factors (i.e., EGF 
and PDGF) bind their receptors and generate large 
increases in ROS (Martin, 2006). So, we estimated 
PDGF level in mice serum and found that BSL and 
garlic showed no effect on PDGF level in the serum 
of treated mice. 

Our findings were further supported by the 
histopathological examination of liver sections, which 
illustrated that liver tissue of DEN-treated mice 
showed damage, manifested as degenerative change, 
inflammatory cells infiltration in the portal area, 
Kupffer cells proliferation (Kupffer cell hyperplasia), 
karyomegaly (nuclear enlargement), cytomegaly, 
double nuclei, pyknosis nuclear chromatin and 
hyperchromachia, nuclear constriction for mitosis, 
dilated portal vein, dilated central vein. On the 
contrary, liver tissue of mice treated with BSL before 
and after DEN injection showed more or less normal 
hepatic lobular architecture and this effect was seen 
to a lesser extent in the animals treated with garlic 
before and after DEN injection compared to DEN 
induced mice.  

Accordingly, these histopathological findings 
as an end-point biomarker primarily confirm the 
chemopreventive potential of BSL in inhibiting 
hepatocellular preneoplas induced by DEN.  

Altogether, the results of the present study 
indicates that BSL could be represented as promising 
cancer chemopreventive agent against 
hepatocarcinogenesis, since it has tumor anti-
promoting activity via its immunomodulatory activity 
as, it has anti-inflammatory and proliferative effect on 
the macrophage cells and apoptosis induction. Also, 
BSL had anti-progression properties through 
inhibition of proliferation of hepatocarcinoma cells 
and inhibition of angiogenesis. 
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Abstract: The primary mineralization of Pb-Zn in Gabal El Rousas on the Egyptian Red Sea hills was subjected to 
secondary processes led to the redistribution of those mineralization and became much abundant than the hypogene 
minerals. This study is restricted on the differentiation in the associated radionuclides during these secondary 
processes. Seven samples from the mineralized ore and six samples from the hosting Miocene sedimentary rocks were 
collected and studied radiometrically using the Hyper Pure Germanium (HPGe) detector. The results showed that the 
238U and 226Ra are concentrated in the hosting rocks, while 40K on the other hand is concentrated in the mineralized 
zones. 232Th did not change much due to its immobility, while in the mineralized group, 214Pb and 214Bi are nearly half 
the activity concentration of their parent 226Ra which is due to the escape of some 222Rn during the secondary 
processes that affected the primary mineralization. With respect to the environmental impact, the absorbed dose rate, 
annual effective dose rate, radium equivalent, radioactivity level index and external radiation hazard index for the 
mineralized samples are three times lower than the hosting sedimentary rocks. 
[Sh.M. Talaat and A.I. M. Ismail. Radionuclides Differentiation during the Secondary Processes of Pb-Zn 
Mineralization, Gabal El Rousas, Eastern Desert, Egypt. Life Sci J 2012;9(4):2857-2864] (ISSN:1097-8135). 
http://www.lifesciencesite.com.419 
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1. Introduction 

As a result of the activity concentration of 
primordial radionuclides 238U, 226Ra, 232Th series, and 
40K that exist in air, water, human’s body, food, 
building supplies and earth’s coating, many creatures 
have exposed to such natural radiation(1). There is a 
wide broaden existence of natural radioactivity in the 
earth surroundings and in different geological 
structures, rocks, water, air and soils (2). Such 
concentrations are not identical all over the world; they 
broadly fluctuate with diverse locations. The present 
study aims to discuss the distribution and differentiation 
of the main radionuclides; 238U, 226Ra, 214 Pb, 214Bi, 232 
Th and 40K in the mineralized and hosting rocks at 
Gabal El Rousas area, Eastern Desert, Egypt. The 
environmental background level of natural radiation, 
dose rate, annual effective dose, radium equivalent 
activity, radioactivity level index and external hazard 
were investigated. The X-Ray Diffraction (XRD) tests 
for two representative samples are carried out. 

 
Regional Setting 

Gabal El Rousas (lead Mountain) area is located 
at longitude 340 46’ E and latitude 250 11’ N. It is 
located about 120 km south of Al Quseir (Fig.1a), 16 
km north of Marsa Alem and about 7 km west Red 
Sea coast. Gabal El Rousas proper is an isolated low 
hillock (Fig.1b) dissected by shallow blind gullies. 
The maximum elevation is 111 m, and its relief is 
about 17 m. It is flat topped and is mostly capped by 

terrace gravels and sands that cover the Miocene 
limestone bed rocks (3).  

The bed rocks of Gabal El Rousas are the 
limestone and � vaporates which covered by gravel 
terraces and overlies the basement rocks. Gabal El 
Rousas is characterized by major and minor faults 
with small displacements (Fig. 1b). The Pb-Zn 
mineralizations are intense in the major fault zones 
with epigenetic minerals and their oxidation products 

(4). The secondary minerals are abundant which 
indicate intense alteration processes. 
  
Analytical Technique 
Samples collection and preparation 
     Thirteen representative samples from two sites (1 
and 2) were collected from the mineralized bed rocks. 
The samples from site 1 (seven samples) represent the 
mineralized group. The samples from site 2 (six 
samples) are the non-mineralized group. All these 
samples were dried, trodden, homogenized, weighted 
and transferred to polyethylene marinelli beakers 
having volumes of 100 ml and 250 ml. In order to 
allow for 226Ra and its short-lived progenies to reach 
radioactive equilibrium and to make sure that radon 
gas is confined within the volume and also the 
daughters remain in the samples, these samples were 
sealed for a approximate period of four weeks before 
counting using gamma ray spectroscopy(5). Each 
sample was measured during an accumulating time 
between 20 hours and 24 hours. After that an empty 
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cylindrical plastic container (polyethylene marinelli 
beaker) was placed in the detection system, for a 

counting period of 48 hours, in order to collect the 
background count rates. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figures: (1a and 1b): Location and geological maps of the studied area 
 
2 Experimental technique. 
     Two techniques are used in this study: the first is 
the Hyper Pure Germanium (HPGe) detector for 
gamma (ɣ) analysis of all samples. The second is the 
X-Ray Diffraction (XRD) analysis for two samples; 
one from each group to identify the mineral 
constitutes. Mineralogical analysis involved (XRD) 
using a diffractometer BRUKUR D8 ADVANCE 
using CuKα radiation with secondary 
monochromatov (γ = 1.5405 A0). The X-ray tube was 
operated at 40 Kv and 40 mA. The diffraction angle; 
two theta (2 θ) was scanned at a rate of 2o min-1.  
     The high purity germanium ( HPGe)  detector was 
used for the measurements of gamma ray 
spectroscopy. The HPGe detector, model (GEM-
50210-P), a P-type crystal, from EG & G ORTEC 
was used for gamma-ray measurements. This detector 
has a resolution (FWHM) of 1.9 keV for the 1332 
keV gamma-ray line of 60 Co and a relative efficiency 
of about 50%. The efficiency calibration for the 
HPGe detector was carried out by using a 152 Eu point 
source to obtain a broad energy range (from 121.78 to 
1408 keV). The relative efficiency curve was 
normalized for the100 ml capacity marinelli beakers 
and for a 250 ml capacity polyethylene container by 
three different concentrations of chemically pure 
potassium chloride solution in distilled water. The 
absolute efficiency curves were obtained for each 
size. Activity concentrations were averaged from 
photopeaks at several energies. The 234mPa activities 
determined from the 1001 Kev photo peak was 
assumed to represent actual 238U (6). The activity 

concentration for 226Ra was derived from the gamma-
ray transition of 226Ra (186.1 kev), for 214Pb (351.9, 
295.1 kev) and (609.3, 1120.3, 1764.5 kev) for 214Bi. 
While the activity concentration of 232Th series was 
derived from the gamma-ray transition of 228Ac 
(338.4, 911 kev) and 208Tl (583.1, 2614.4 kev). 40K 
was determined from the 1460 kev photo peak (7). 
Also XRD analysis measurements were performed 
which was made at the National Research Center, 
Dokki, Cairo, Egypt.  
 
Radioactivity Counting 
       The computation of the activity concentration C 
(Bqkg-1) for each of the radionuclides  in the 
understudied samples was calculated by using the net 
area count after the background corrections for each 
photo peak- knowing that the counting time for each 
sample was approximately 24 hours- using the 
following expression (8): 

s

n

MP

C
BqkgC


 )( 1

      (1) 

where Cn is the count rate under each photo peak due 
to each radionuclide, Ɛ represents the  detector 
efficiency for the specific ɣ-ray, while Pɣ  is the 
absolute transition  probability of  the specific ɣ -ray 
and lastly Ms is the mass of the sample (kg).  
       The following relation was used to obtain the 
lowest limits of detection (LLD) (9):  

 I

S
LLD b




66.4
     (2) 
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where Sb is the estimated standard error of the net 
background count rate in the spectrum of the 
radionuclide, Ɛ represents the counting efficiency and 
Iɣ is the abundance of gamma emissions per 
radioactive decay. The LLD value for 238U was 
obtained to be 1.307 Bqkg-1 while that of 232Th and 
40K were 1.344 and 9.347 Bqkg-1 respectively. 
 
Hazard Indices 
         The activity concentrations of 238U, 232Th and 
40K measured in each of the studied samples indicate 
the quantity of radioactivity present but do not 
provide a measure of radiation risk in the form of an 
absorbed dose rate. The absorbed dose rate, D (nGyh-

1) in air at 1 m above ground level due to the presence 
of 238U, 232Th and 40K in the studied samples was 
calculated using the following equation (1): 
 

  KThRa AAAnGyhD 0417.0604.0462.01     (3)     

   
where ARa, ATh and AK are the average specific 
activities of 226Ra, 232Th and 40K in Bqkg-1 
respectively.  
 
     The annual effective dose (Eff): The annual 
effective dose equivalent was calculated from the 
absorbed dose by applying the dose conversion factor 
of 0.7 SvGy-1 and the outdoor occupancy factor of 0.2 
(1). The effective dose rate in units of mSv per year 
was calculated using the following formula:  
Outdoor annual effective dose  
 

  161 107.02.08760   mSvySvGyhD   (4) 

 
     Radium Equivalent Activity (Raeq): The term 
radium equivalent represents the weighted sum of the 
individual activities of 226Ra, 232Th and 40K based on 
the assumption  that  10 Bqkg-1 of 226Ra, 7 Bqkg-1 of 
232Th or 130 Bqkg-1 of 40K produce the same gamma-
ray dose rates which is calculated using the following 
relation (10). 
 

37007.043.1  KThRaeq AAARa     (5)

 where ARa, ATh and Ak are the specific 
activities of 226Ra, 232Th and 40K in Bqkg-1, 
respectively.  
     Radioactivity level index (Iγ): The radioactivity 
level index is used to estimate the level of radiation 
risk especially gamma ray, associated with natural 
radionuclide in specific materials. Its definition as 
follows (11): 
 

11500100150  KThRa AAAI   (6) 

    

where ARa, ATh and AK are the specific activities of 
226Ra, 232Th and 40K in Bqkg-1, respectively. 
 
     The external hazard index (Hex): The external 
hazard index (Hex) is the quantity of radium 
equivalent activity after modification, which is 
defined as follows (10):  
 

4810259370 KThRaex AAAH     (7) 

Where ARa, ATh and Ak are the specific activities of 
226Ra, 232Th and 40K in Bqkg-1, respectively. The 
value of Hex must be lower than unity in order to keep 
the radiation hazard insignificant.  

 
3. Results and Discussions 
 Radionuclides Distribution  
          238U activity was determined indirectly from the 
gamma rays emitted by its daughter products (12). The 
activity of 238U cannot be directly determined, since 
the isotope emits only a weak (0.064%) gamma-ray at 
49.55 keV. However, any of the gamma-emitting 
daughter nuclides in equilibrium with 238U such as 
234Th or 234mPa could be used for this purpose (13, 14). 
The daughter radionuclides (234Th and 234mPa) were 
selected as an indicator of 238U activity. Progeny of 
238U are relatively short-lived, and thus it is 
reasonable to calculate gamma radiations of this 
sequence as 238U. Therefore, secular equilibrium was 
assumed between 238U and 234Th and 234mPa, and thus 
234mPa activities determined from the 1001 keV photo 
peak, was assumed to represent actual 238U activities 
(6). The specific activity of 40K was measured directly 
by its own gamma-ray at 1460.8 keV, while activities 
of 232Th series was calculated based on the mean 
value of its respective decay products which are in 
secular equilibrium. The specific activity of 226Ra was 
measured using the 186.1 keV from its own gamma-
ray (after the subtraction of the 185.7 keV of 235U). 
         The results represented by the specific activity 
(Bq kg-1) of different radionuclides in the studied 
samples for both sites are presented in table 1.Table 1 
(site1) shows the activity concentrations for 226Ra 
ranging from 28.80 ± 3.58 Bq kg-1 to 43.10 ± 8.18 Bq 
kg-1 with an average of 34.49 ± 5.47 Bq kg-1, while it 
is from 5.84 ± 0.66 Bq kg-1  to 8.73 ± 1.26 Bq kg-1 
with an average of 7.31 ± 0.88 Bq kg-1  for 232Th  and 
from 321.59 ± 3.50 Bq kg-1  to 399.96 ± 5.38 Bq kg-1 
with an average of  347.73 ± 4.15 Bq kg-1  for 40K. 
These three averages are in agreement with the world 
wide values documented at 35, 30, and 400 Bqkg-1 for 
226Ra, 232Th, and 40K respectively (1). It can be also 
noticed that in Table 1 (site 1), the activity 
concentrations of 226Ra are nearly two times the 
values for its daughters: 214Bi and 214Pb.  
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        Table 1 (site 2) shows the activity concentration 
of 238U ranging from 160.94 ± 24.33 Bqkg-1 to 237.75 
± 24.23 Bqkg-1 with an average of 201.84 ± 25.77 
Bqkg-1, this average is in disagreement with the 
worldwide value which is documented at 35 Bq kg-1 
(1), while it is ranging from 172.49 ± 9.87 Bqkg-1 to 
209.78 ± 9.68 Bqkg-1 with an average of 193.05 ± 
7.55 Bqkg-1 for 226Ra. As for 232Th, it is ranging from 
8.93 ± 0.70 Bqkg-1 to 10.25 ± 0.89 Bqkg-1 with an 
average of 9.58 ± 0.99 Bqkg-1 and that of 40K ranges 
from 99.00 ± 5.42 Bqkg-1 to 113.65±4.54 Bqkg-1 with 
an average of 108.72 ± 3.96 Bqkg-1, both averages for 
232Th and 40K are in agreement with the worldwide 
value documented at 30 and 400 Bqkg-1 respectively 
(1). It can be seen that the highest activity 
concentration of 238U, 226Ra and 232Th are 
237.75±24.23 Bqkg-1, 209.78±9.68 Bqkg-1 and 10.25 
± 0.89 Bqkg-1, respectively which were registered in 
site 2 while 40K is registered in site 1 with a value of 
399.96 ± 5.38 Bqkg-1. 
      The mean activity concentration for 232Th was 
close in values as recorded in the mineralized and no-
mineralized groups, which is attributed to its 
immobility to be altered. 
      The most contribution in the mineralized group 
(site 1) is 40K with percentage of (89%), followed by 
226Ra (9%) and 232Th (2%) as shown in fig. (2a). 
While Fig. (2b) shows that the 238U is the most 
contribution in the non-mineralized group (site 2) 
with percentage of (39%), followed by 226Ra (38%), 
40K (21%) and 232Th (2%). 
      The ratio 226Ra/238U is nearly around unity in the 
non-mineralized hosting rocks, which means that the 
uranium migration-in and migration-out is nearly the 
same. The 238U/232Th ratio is ranged between 17.49 
and 23.51 which mean that there is a migration of 
uranium to the hosting rocks. The disequilibrium 
between 226Ra and 238U is very clear in the 
mineralized samples as the 238U is under limit of 
detection, while 226Ra ranges between 28.8 BqKg-1 
and 43.1 BqKg-1, which means migration-out of 
uranium. 
 
Mineralogy and its reflection on radionuclides 
distribution   
         XRD was made for two samples, one 
mineralized sample (S-1-1) from site 1 and the other 
is non mineralized sample (S-2-3) from site 2. The 
results are shown in (figs 3 and 4). The sample (S-1-
1) (fig.3) which represents the mineralized group 
contains Hemimorphite {Zn4Si2O7 (OH)2 (H2O)} 
(55.7%), Hydrozincite { Zn5(OH)6(CO3)} (30.2%) 
and Calcite, {CaCO3} (14.1%). These minerals are 

formed during the alteration processes (oxidation) for 
the primary hypogene minerals (4). While the mineral 
constituents of the sample (S-2-3) which represent the 
non-mineralized group (fig. 4) are mainly Minamlite 
{Na36K1Ca27} {Al3 (SO4)2 (OH)6} (56.3%), Hematite 
{Fe2O3} (12.9%), Kaolinite {Al2Si2O5(OH)4} (23.6%) 
and Anatase {TiO2} (7.2%). 
       Soliman and Hassan (3) in their study on Gabal El 
Rousas reached the conclusion that high 
concentration of lead (Pb) meets low concentration of 
Zinc (Zn) and vice-versa.  As it is known that the 
existence of radium is associated with the existence of 
lead and based on the above conclusion, and since in 
our study there is high concentration of Zinc in site1, 
therefore, it can be interpreted as low concentration of 
radium which is the case with mineralized samples 
understudy. 

In site 2, one of the main constituent minerals is 
the hematite which is a ferric oxide (Fe2O3). Uranium 
is usually associated with ferric iron as adsorbed ions 
and so the hosting sediments have high uranium 
content than the mineralized, as it contains hematite 
(12.9%).  
 
Hazard indices   
      The activity concentration values of 226Ra, 232Th 
and 40K of the studied areas can be used to calculate 
the total gamma absorbed dose rate in air at 1 m 
above the ground. As shown in table (2), the average 
absorbed dose rate value calculated by using equation 
(3) for site 1 varies from 30.25 to 41.86 nGyh-1 with 
an average value of 34.85 nGyh-1 that is in agreement 
with the world wide value (59 nGyh-1) (1). 
Consequently, the annual effective dose range is 
recorded by using equation (4) to be from 0.04 to 0.05 
mSvy-1 with an average value of 0.04 mSvy-1 which is 
also in agreement with the world wide value (0.5 
mSvy-1) (1).  
      The average absorbed dose rate value for hosting 
rocks in site 2 varies from 89.21 to 107.85 nGyh-1 
with an average value of 99.51 nGyh-1 using equation 
(3) that is in disagreement with the world wide value 
(59 nGyh-1) (1), accordingly, using equation(4), the 
annual effective dose ranges from 0.11 to 0.13 mSvy-1  
with an average value of  0.12 mSvy-1 which is in 
agreement with the world wide value (0.5 mSvy-1) (1). 
For both mineralized samples (site 1) and non-
mineralized samples (site 2), the average values for 
the annual effective dose are 0.04 and 0.12 mSvy-1 
respectively which are less than the average 
recommended value (0.5 mSvy-1) considering that this 
is in good agreement with the average world wide 
limits(1).  
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Fig.: (2a) Contribution of the different radionuclides in 
the mineralized group  

Site (2)

238U
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Fig.: (2b) Contribution of the different radionuclides in 
the non-mineralized group  

Figs: (2a and 2b) Contribution of the different radionuclides for the studied area 
 

 

Fig. 3: XRD analysis for the sample S-1-1. 
 

 

 
Fig.4: XRD analysis for the sample S-2-3 
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Radium equivalent activity (Raeq) is a widely 
used hazard index and it is calculated as given by 
equation (5). Table (2) summarized the average Raeq 
results for all studied samples.  For the mineralized 
group (site 1), these values varied from 59.67 Bqkg-1 

to 83.57 Bqkg-1 with an average value of 69.29 Bqkg-

1. As for the non-mineralized group (site 2), the 
average Raeq varied from 192.18 Bqkg-1 to 232.39 
Bqkg-1 with an average of 214.36   Bqkg-1. The 
estimated average values in the present work are 
lower than the recommended maximum value of 370 
Bqkg-1 (11). By comparison with measured average 
values from some other countries, it is observed that 
the average value of this work is lower than the 
measured values of 366.9 Bqkg-1 at southeast part of 
Eskisehir, Turkey (15)  , 266 Bqkg-1 in Xiazhuang 
Granite Area (China) (2)  and 493.8 Bqkg-1  at eastern 
desert of Egypt(16). On the other hand the average 
value in the present work is higher than the measured 
value of 122.79 Bqkg-1 in sandstone at southwestern 
Sinai, Egypt (17).  

The radioactivity level index Iγ calculated by 
equation (6) in site1 is less than unity which is in 
agreement with the recommended value, while in site 
2 it is greater than the recommended value (11).There 
are some limited cases where the absorbed dose and 
the radioactivity level index Iγ do exceed the normal 
level of the province of Gabal El Rousas due to the 
presence of uranium in site 2.  

The external hazard was calculated by equation 
(7) and it must not exceed the limit of unity for the 
radiation hazard to be negligible which is the case for 
our results for both sites as they are less than unity 
hence; they are in agreement with the world wide 
limit (10). It can be seen through Table 2 that the 
values of the average absorbed dose rate, annual 
effective dose, radium equivalent activity, 
radioactivity level index and that of the external 
hazard, in the non-mineralized group, were nearly 
three times those recorded in the mineralized group. 

 
Table (2): The range and the average of absorbed dose rate (D), annual effective dose ( Eff), radium equivalent 
activity (Raeq), radioactivity level index (Iɣ) and external radiation hazard index (Hex) for the studied samples 

Hazard indices 
Mineralized group 

(N*= 7) 
Non-mineralized group 

(N*= 6) 

Range Average Range Average 
D (nGyh-1) 30.25 – 41.86 34.85 89.21 -107.85 99.51 

Eff (mSvy-1  ) 0.04 - 0.05 0.04 0.11 - 0.13 0.12 
Raeq (Bqkg-1) 59.67 – 83.57 69.29 192.18 -232.39 214.36 

Iɣ 0.46 - 0.64 0.53 1.31 - 1.58 1.46 

Hex 0.17 - 0.23 0.19 0.52 - 0.63 0.58 

N* represents the number of samples 
 
Conclusion 
          In conclusion, this study covered the analysis of 

13 samples for mineralized and non-mineralized 
groups and reached the following:  

(1) The specific activity of 40K is the largest 
contributor activity for the mineralized group, 
while both the 238U and 226Ra are the largest 
contributors for the non-mineralized group.  

(2) The average activity concentrations of 238U in 
non-mineralized groups are higher than the world 
wide limit due to its association with the ferric 
iron mineral (hematite). 

(3) The average activity concentrations of 232Th and 
40K for both the mineralized and the non-
mineralized groups are in agreement with the 
world wide limits.   

(4) The estimated average for the absorbed dose rates, 
annual effective dose, radium equivalent activity, 
radioactivity level index and the external hazard 
index in hosting sedimentary rocks are three times 
higher than those in the mineralized samples. 

(5) The average absorbed dose rates and radioactivity 
level index of hosting sedimentary rocks are 

higher than the worldwide limit due to the effect 
of hydrothermal solution on the Miocene 
sedimentary rocks and its redistribution due to 
secondary alteration processes. 

(6) The (XRD) data for the mineralized sample (S-1-
1) states the presence of major contents of 
Hemimorphite (55.7 %), Hydrozincite (30.2 %) 
and Calcite (14.1%), all played their roles in the 
distribution of radium.  

(7) The (XRD) data for the non-mineralized sample 
(S-2-3) states the presence of major contents of 
minamlite (56.3%) followed by Kaolinite 
(23.6%), Hematite (12.9%), and Anatse (7.2%), 
which played their role in the distribution of 
uranium. 
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Abstract: In the present work the protective role of silymarin in rats-induced liver carcinogenesis was studied. 
Twenty eight male albino rats were randomly assigned to five groups: Group A ; served as control, (Group B) ; 
HCC-induced group, Group C ; HCC-induced group and treated with silymarin for 2 weeks and (Group D); HCC-
induced group and treated with silymarin 2 weeks before induction the carcinogenesis and 2 weeks after induction of 
carcinogenesis. HCC –induced rats were treated with an oral dose of 20 mg/kg of DENA. Rats treated with 
silymarin received a daily single dose of  (40 mg/kg body weight) suspended in saline  by gavages. Blood samples 
were collected for determination of ALT,AST, bilirubin, AFP, IL-2 and IL-6 in serum, liver samples were collected 
for studying the gene expression of IL-2, IL-6 and GAPDH and histopathological examination. Our results 
demonstrated that ALT, AST, bilirubin levels were significantly lower in silymarin treated groups if compared with 
non treated HCC-induced rats. Circulating AFP, IL-2&6 were significantly low in silymarin treated groups if 
compared with HCC-induced rats. The expression level of IL-6 showed the highest expression level in non treated 
HCC-induced rats with high expression level of IL-2 in control groups. In conclusion silymarin improve the anti-
inflammatory status in HCC-induced rats.   
 [Ali Alkaladi and Aser Mohamed Abdelazim . Improved anti-inflammatory effect of Silymarin in rats induced 
liver carcinogenesis. Life Sci J 2012;9(4):2865-2869] (ISSN:1097-8135). http://www.lifesciencesite.com. 420 
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1. Introduction 

Primary liver cancer (or hepatocellular 
carcinoma, HCC) is the sixth most common cancer 
worldwide in terms of numbers of cases of 626,000, 
and the third most common cause of death from 
cancer (598,000 deaths annually) [1]. Since over 80% 
of deaths are in developing countries, liver cancer has 
been a major public health problem in these parts of 
the world.   The rate of hepatocellular carcinoma 
(HCC) has been increasing in Egypt with a doubling 
in the incidence rate in the past few years. This has 
been attributed to several biological (e.g. hepatitis B 
and C virus infection) and environmental factors (e.g. 
aflatoxin, AF). Other factors such as cigarette 
smoking, occupational exposure to chemicals such as 
pesticides, and endemic infections in the community, 
such as schistosomiasis, may have additional roles in 
the etiology or progression of the disease [2]. The 
major etiologies and risk factors for the development 
of HCC are well defined, and 1–6% of cirrhotic 
patients will develop HCC per year depending on 
etiology, activity and duration of underlying liver 
disease HCC has a high prevalence in Africa and 
Asia mainly due to endemic hepatitis B virus (HBV) 
infection and additional aflatoxin B1 intake [3]. 
Furthermore, the prevention of the progression of 
existing chronic liver disease by the treatment of 
inherited metabolic and autoimmune liver disorders, 
and particularly by antiviral therapy of HBV- and 

HCV-infected patients which may prevent 
progression to end-stage liver disease and cirrhosis 
[4]. In general, more experience with gene expressing 
profiles, proteomic approaches and recent progress in 
metabonomics will produce a large number of 
potential biomarkers. These approaches will allow 
the identification of patients at high risk for the 
development of HCC [5]. One of the most frequently 
used tumour markers for HCC surveillance is alpha-
fetoprotein (AFP), generally used associated with 
ultrasounds. The plasma level of this marker is 
proportional to the size and evolutionary stage of the 
tumour [6]. Silymarin, a flavonolignan isolated from 
Silybum marianum, has also been used for centuries 
as a natural remedy for liver diseases and now 
reported to have cancer preventive and therapeutic 
effects. Results of studies in experimental animal 
models suggest that silymarin has a broad spectrum 
of hepatoprotective effects. A number of studies 
suggest that factors related to the inflammations e.g. 
of the ovarian surface epithelium (OSE) such as 
ovulation, In particular, inflammatory mediators and 
several cytokines produced by activated innate 
immune cells such as tumour necrosis factor (TNF)-
a, and IL-6 have been shown to promote tissue 
growth and progression [7].  
 
2. Materials and Methods: 
Protocol and experimental design  
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Twenty eight male albino rats with average 
weight and age at beginning of the experiment equals 
120±10 grams and 4-5 months respectively, were 
housed in groups of sevens in stainless steel cages in 
room with temperature 23 °C±2°C and relative 
humidity of 55% ± 5%, with a light-dark phase of 12 
hours with free access to basal diets and water. All 
animals from all experimental groups were left to 
free access to water and designed basal diet all over 
the experimental period. After acclimatization for 7 
days, all rats were randomly assigned to five groups: 
Group A (n = 7); served as control they did not 
receive any type of treatments during the experiment, 
(Group B) (n = 7); HCC-induced group; they did not 
receive any treatment, Group C (n= 7); HCC-induced 
group and treated with silymarin for 2 weeks and 
(Group D) (n = 7); HCC-induced group and treated 
with silymarin 2 weeks before induction the 
carcinogenesis and 2 weeks after induction of 
carcinogenesis.   
Induction of carcinogenesis and silymarin 
treatment  

HCC –induced rats were treated with an oral 
dose of 20 mg/kg of DENA (Sigma-Aldrich Co., St. 
Louis, Missouri, USA) for 9 weeks (5 days/week) 
followed by another oral dose of 10 mg/kg of NDEA 
for 6 weeks (5 days/week) according to the protocol 
cited by Seufi et al. [8]. Then rats were received three 
times a week for 17 weeks 0.04 cc of a 40 percent 
solution of CCl4 (Sigma, St. Louis, MO, USA) in 
olive oil by oral gavages. Rats treated with silymarin 
(Sigma, St. Louis, MO, USA); received a daily single 
dose of  (40 mg/kg body weight) suspended in saline  
by gavages. Rats were subsequently sacrificed at the 
indicated times after a one-week washout to eliminate 
acute effects of CCl4, According to the protocol cited 
by Fujii et al.[ 9]. 
Blood and tissue sampling 

Blood samples were collected from rats, 
kept for a time, centrifuged at 3000 r.p.m. for 15 
minutes, the resulting serum were collected and used 
for biochemical determinations. The liver was 
sectioned and fixed in phosphate-buffered 10% 
formaldehyde for histological analysis. The 
remaining portions of the liver were collected in 
RNase-free tubes and snap-frozen in liquid nitrogen 
for gene expression. Samples for histopathological 
examinations were immediately fixed in 10% 
formalin until examination.  
Biochemical determinations 

ALT, AST Total Bilirubin concentrations 
(Vitro scient kinetic) were determined in all rats 
serum. While the quantitative measurement of serum 
AFP, IL-2 and IL-6 concentration was performed 
using enzyme immunoassay method (Diagnostic 
System   was determined by Reverse transcriptase 

polymerase chain reaction (RT-PCR), First strand 
cDNA was synthesized using two steps Superscript II 
kit (Invitrogen, Carlsbad, CA). RT-PCR was 
performed using IL-2 and IL-6 specific 
oligoneuclotide primers pair, and glyceraldehyde 3-
phosphate dehydrogenase (GAPDH) was used as 
housekeeping gene. The primer pairs for 
amplification were designed as the following, IL-2 
according to Zhaia et al. [10] were forward5’- 
TGCCTGAAAATGAACTCGG-3’ and reverse 5’- 
CTGGCTCATCATCGAATTGG-3’, IL-6 primers  
according to Klein et al [11] were; forward 
5’GATGCTACCAAACTGGATATAATC-3’, 
reverse  5’-GGTCCTTAGCCACTCCTTCTGTG-3’ 
and for and for GAPDH, forward, 5`-
CCCGTAGACAAAATGGTGAAGGTC-3`and 
reverse, 5`-GCCAAAGTTGTCATGGATGACC-
3`with product sizes 164, 249, and 215 respectively. 
The amplification was performed using thermal 
cycler (Takara MP, Japan) PCR for was performed 
with the following cycling conditions; 28-30 cycles at 
94°C denaturation for 90 s, 50 and 60 °C annealing 
temperature respectively for 60 s, and 72 °C 
elongation temperature  and chilled in ice for 5 
minutes. Then the amplified PCR products were 
electrophorised on 1.5% Agarose gel in 1X Tris 
acetate EDTA running buffer (1 x TAE) with 
condition of 100 Voltage/ 40 min as described by 
Uchida  et al. [12]. 
Statistical analysis 

The data was processed using the statistical 
package for social science (SPSS Inc., Chicago, IL, 
version 13, USA). All results are expressed as mean 
± SD. Comparison among groups was made by 
Student’s t-test (unpaired), One-way analysis of 
variance (ANOVA). Duncan's test was used for 
testing the inter-grouping homogeneity. Statistical 
significance was set P ≤0.05. 
 
3. Results and Discution:  

As shown in table (1); the results were 
expressed in mean ±SE indicated the effect of 
silymarin on HCC-induced rats as the following  
Liver function tests 
There is significant decline in hepatic AST and ALT 
and Bilirubin in silymarin treated HCC-induced 
groups if compared with non treated HCC-induced 
groups at (P ≤0.05). Alpha- feto protein 
concentration 
AFP as a marker for hepatic carcinoma; show highest 
level in HCC-induced groups. The level significantly 
declined in silymarin treated groups if compared with 
their control. 
Cytokines levels 

IL-2 and IL-6 were used to evaluate the 
effect of silymarin on HCC-induced rats; there is a 
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significant decrease in the level of IL-2 and IL-6 in 
HCC-induced rats serum after their treatment with 

silymarin if compared with their control.    

 
Table 1: Illustrates Effect of Silymarin on hepatic enzymes, bilirubin, AFP, IL-2 and IL-6 in Hepatocellular carcinoma 
induced rats. 

Mean ±SE 
ALT 

(µU/ml) 
AST 

(µU/ml) 
Bilirubin 
(mg/dl) 

AFP 
(ng/ml) 

IL-2 
(Pg/ml) 

IL-6 
(Pg/ml) 

Control  22.2±0.5a 52.24±3.4a 1.4±0.2a 5.9±0.36d 126.4±2.9b 38.04±0.87d 

HCC 54.2±3.8c 155.4±1.4c 6.02±0.3c 22.6±0.16a 162.8±12.2a 67.2±0.83a 

HCC+ Silymarin 
after carcinogenesis  

32.3±3.6b 58.13±4.2ab 2.5±0.9ab  12.9±0.46b 147.7±1.9ab 56.3±0.56b 

HCC+ Silymarin 
before and after 
carcinogenesis  

22.5±0.8a 52.97±5.4a 2.30±0.2b 9.7±0.27c 140.4±4.3ab 51.9±0.76c 

Means within the same column carrying different superscripts are significant at (P ≤0.05). 

 
IL-2 and IL-6 mRNA expression level in rats liver 
tissues  

Figure (1); IL-2 show the highest expression 
level in control group if compared with other 

experimental groups while IL-6 show highest 
expression in HCC-induced groups, the expression 
level of both IL-2 and IL-6 was equal in both 
silymarin treated HCC-induced rats.  

 
 
 
 
 
 
 
 
 
Fig. 1: the mRNA expression level of IL-2 and IL-6 compared to GAPDH in HCC-induced rats liver tissues treated/non 
treated with silymarin. M; molecular marker, A; control group, B; non treted HCC-induced group, C; Silymarin treated 
group after induction of carcinogenesis and D; Silymarin treated group after and before induction of carcinogenesis.  
 
Histopathological examination  
 As shown in figure (2); Normal central vein 
and liver cords were appeared in control group, while 
in non treated HCC-induced group there was a focal 
area of HCC with the rest of liver tissue showing 
moderate dysplasia, micro vesicular steatosis was 

appeared in silymarin treated group after induction of 
carcinogenesis. Silymarin treated group after and 
before induction of carcinogenesis showing lobular 
inflammation with aggregates of chronic non-specific 
inflammatory cells.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Photomicrograph of rat liver (H&E, original magnification × 400), A; control group, B; non treated HCC-induced 
group, C; Silymarin treated group after induction of carcinogenesis and D; Silymarin treated group after and before 
induction of carcinogenesis. 
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  In the present study we tended to evaluate 
the effect of silymarin as one of flavonolignan which 
has a potent effect as cancer treatment with other 
medical importance [13] on the HCC-induced rats. In 
our study the hepatocelluar carcinoma was confirmed 
by the high serum level of hepatic enzymes, bilirubin 
and alpha-fetoprotein (Table 1) and histopathological 
examination (Figure 2) in DENA treated groups. 
Cytokines were determined to evaluate the effect of 
silymarin on the inflammatory/immune mediators in 
HCC-induced rats. In general the role of 
inflammation in cancer has been the focus of 
extensive research [14]. Determining whether an 
association between cytokines likes IL-2 or IL-6, and 
cancer exists, are important because such knowledge 
could inform preventative strategies or help in the 
development of methods for early diagnosis of cancer 
[15]. Most studies on the role of inflammation have 
focused on IL-6 signalling which seems to play the 
main role [16]. IL-6 is one of the major 
immunoregulatory cytokines present in the body 
cells. Both cancer cells and associated macrophages 
produce IL-6, and high serum levels of IL-6 are 
known to be associated with specific immune and 
metabolic alterations that finally lead to cancer 
cachexia, one of the main causes of death in cancer 
patients. IL-6 has been demonstrated to be involved 
in the autocrine growth of many cancer cells most 
likely by increasing their capacity to secrete matrix 
metalloproteinase (MMP)-9 [17]. On the other hand 
IL-6 plays an important role in the development of 
ascites as well as the spread of many cancers like 
ovarian cancer through its induction of tumor 
angiogenesis, thus leading to rapid progression and 
short survival [18]. IL-2 as one of main factors of the 
cell-mediated immune response with IL-6, which acts 
as a second signal for the production of IL-2 and 
induces the expression of the IL-2 receptor (RIL-2) 
on cytotoxic T lymphocytes. IL-2 is the key cytokine 
in the regulation of the antineoplastic immunity. The 
activity of IL-2 is the synergistic effect of IL-2 and 
other cytokines deriving from the activated immune 
system may play an active role in the anti-tumor 
cytotoxic attack by counteracting neoplastic cell 
growth. However, some cytokines IL-6 [19]. Recent 
studies have demonstrated that a high serum level of 
IL-6 may be considered an indicator of the 
inflammatory and oxidative status of patients with 
carncer [20] these data come in the same line of our 
observation; the expression level and serum 
concentration of IL-6 in our experinamtal HCC-
induced rats were significantly higher than in other 
experimental groups other in the same line 
demonstrated that Cancer patients’ IL-6 
concentrations were higher than healthy controls’ in 
most studies, but the results of investigations 

comparing IL-6 in cancer patients and individuals 
with benign diseases were less consistent [15]. The 
paracrine effects of IL-6 have also been 
demonstrated. High levels of IL-6 induce an immune 
suppressive status in the tumor microenvironment by 
inhibiting IL-2 synthesis, T cell activation and 
proliferation, and by promoting lymphocyte 
apoptosis [21] this explains the low mRNA 
expression level of IL-2 in HCC-induced 
experimental group in our study. On the other hand 
silymarin protects animals against multiple types of 
experimental liver injury such as acetaminophen, 
carbon tetrachloride, ethanol, iron overload, bile duct 
obstruction and amanita mushroom poisoning [13]. 
Some positive results have been reported in humans; 
indeed, silymarin has been claimed for clinical 
applications in the treatment of viral hepatitis, fatty 
liver, cirrhosis, and radiation toxicity due to its 
antioxidative, anti-lipid-peroxidative, antifibrotic, 
immunomodulating, anti-inflammatory, and even 
liver regenerating effects [22]. Our results approved 
that silymarin improve the anti-inflammatory status 
in HCC-induced rats this appeared through the low 
level of IL-2 and IL-6 observed in experimental rats 
treated with silymarin, our results demonstrated also 
the protective role of silymarin before induction of 
carcinogenesis. In the same line of our data; many 
studies have demonstrated that silymarin can 
suppress the proliferation of a variety of tumor cells 
such as prostate, breast, ovary, colon, lung, and 
bladder, through cell cycle arrest at the G1/S-phase 
[23]. 
 
4. Conclusion  
 Silymarin has the ability to improve the anti-
inflammatory status in HCC-induced rats through 
decrease circulating IL-2 and IL-6. Also it has the 
ability to reduce their gene expression level in livers 
it can be used as a potent protective and therapeutic  
agent in liver induced carcinogenic patients.   
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Abstract: Hepatitis–C virus is common in many areas of the world particularly in Egypt and interferon therapy helps 
around 40 % of the patients to eradicate the virus and good glycemic control is needed to get better results of 
interferon therapy This work aimed to study the efficacy of insulin therapy compared to oral hypoglycemic drugs in 
HCV patients receiving interferon therapy. Ninety six patients were included in the study divided into three groups 
(A) TREATED WITH INSULIN (B) treated with oral hypoglycemic drugs and (C) treated with two oral 
hypoglycemic drugs plus a bed time basal insulin. HbA1c,AST, ALT and the weight of the patients were measured at 
the start before intervention and 3 months after intervention.Results this study showed that insulin therapy – group-A 
- is more effective than oral hypoglycemic drug combination group-B and also more effective than group-C - treated 
with oral drugs and basal insulin – in reducing HbA1c (p = 0.001) and in improving weight and reducing AST AND 
ALT (P < 0.05). Also oral drugs plus a basal insulin at bed time - group – C was more effective than oral drug 

combination alone (group-B)in reducing HbA1c and the difference was statistically significant p < 0.05 and 

improving weight p < 0.05 and improving AST AND ALT but the results are statistically non significant (p=0.09 
and 0.07). Conclusion insulin therapy is more effective than oral hypoglycemic drug combination in controlling 
blood glucose, improving liver enzymes and prevention of weight loss with some weight gain.  
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1. Introduction:  

Hepatitis –C virus (HCV) is causing a major 
problem in Egypt as it is widely spread and affects 
near 15 - 20 % of the general population (1) 

A clear link is present between type -2 diabetes 
mellitus (T2 DM) and HCV infection, about 25 - 40% 
of HCV patients have T2 DM and 0ne tenth of T2DM 
has HCV(2) 

Control of diabetes in HCV patients is more 
difficult due to the state of sever insulin resistance, 
the presence of and Islet cell anti bodies and the 
presence of many inflammatory cytokines (3- 6)  

Interferon (INF) is widely used for treatment of 
selected patients with HCV and up to 40 % of patients 
became HCV negative after 48 weeks of INF therapy 
(7) 

Diabetic control is one of the parameters that 
affect the response of INF therapy in HCV patients 
(8- 11) 

Many oral dugs and many types of insulin are 
used to control T2 dm HCV patients during INF 
therapy and most of the patients on oral drugs need 
combination therapy to achieve good glycemic 
control (12) 

The work aimed at comparing the efficacy and 
safety of oral hypoglycemic drug (s) and insulin in 
HCV patients treated with interferon. 

 
2. Patients and Methods  

Ninety six patients with uncontrolled (T2 DM) 
and HCV receiving a single weekly INF SC injection 
- there age ranged from 35 to 45 years old, 51 males 
and 43 females whom HbA1c ranged from 7.9 to 10.4 
mg % before intervention treated with different oral 
drugs (mono-therapy or combination therapy. Carful 
medical history and clinical examination were done 
for all patients and patients with thyroid disorders or 
highly elevated liver enzymes were excluded HbA1C, 
AST & ALT and body weight were measured before 
intervention and three months later at the end of the 
study. 

Patients are divided into three groups  
Group –A Included 36 patients for whom premixed 

insulin was given before breakfast and dinner 
in suitable doses with adjusting the doses 
every 3 weeks according to the fasting and 
post meal glucose readings with a third pre 
lunch dose of regular insulin if needed 
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Group - B Included 36 patients for whom oral 
hypoglycemic dugs were given (metformin-
SU- DDP-4 inhibitors- and TZDs) in different 
combination using the maximum dose of up to 
three drugs of the above mentioned groups. 

Group –C Included 24 patients in whom the HbA1c 
was below 9 mg% and they were given the 
maximum dose of two oral drugs as mentioned 
in group –B plus adding a bed time basal 
insulin 10 to 20 unites.  

All groups were given the medications regularly 
for 3 months and doses are adjusted every 3 weeks 
according to blood sugar readings  
 
Statistical analysis 

The data was analyzed with the program 
Statistical Package for Social Science (SPSS) under 
windows version 11.0.1. The following tests were 
used: Calculation of the mean value, Student t-test, 
Chi-square test (χ2).  
The probability of error (P) was expressed as 
following:  

p - value > 0.05: non-significant (NS).  
p - value ≤ 0.05: significant (S).  
p - value < 0.001: highly significant (HS). 
 
3. Results  

Ninety six patients with uncontrolled (T2 DM) 
and HCV receiving a single weekly INF SC injection 
- there age ranged from 35 to 45 years old, 51 males 
and 43 females whom HbA1c ranged from 7.9 to 10.3 
mg % there age ranged from 35 to 45 years divided 
into three groups, group A included 36 patients and 
were given premixed insulin and group – B included 
36 patients given up to the maximum dose of up to 3 
drug from metformin, SU, DPP4I & TZDs and group 
–C included 24 patients given two oral drugs up to 
their maximum dose plus a bed time 10-20 unites of 
basal insulin. in all patients measurement of weight, 
Hb1ic, AST & ALT was done before intervention 3 
months later and the results are: 

All patients included in the study initially have 
uncontrolled diabetes and have nearly similar AST 
AND ALT & body weight  

 
Table-1 Summery of patients data before and after treatment (Mean ± SD) 

3 months after intervention  Before intervention No   
ALT 
(mg%) 
Mean± 
SD  

AST 
(mg %) 
Mean± 
SD  

HbA1c 
(mg %) 
Mean± 
SD  

BMI 
Mea
n± 
SD  

Weight 
(kg) 
 Mean± 
SD  

ALT 
mg % 
Mean± 
SD  

AST 
(mg %) 
Mean± 
SD  

HbA1c 
(gm%) 
Mean± 
SD  

BMI 
Mean± 
SD  

Weight 
(kg) 
 Mean± SD  

45.09±2.5 32.27±
2.3 

7.50±0.
8 

22.9
±1.7 

62.8± 2.8 50.1±2.
3 

34.2±2.
1  

8.95±0.8 22.3±1.
5 

61.5± 2.4 36 Group-A 

51.60±2.8 37.72±
2.6 

8.15±o.
6 

21.8
±2.1 

60.3±3.1 49.5±2.
6 

34.3±1.
9  

8.88±0.9 22.34± 
1.6 

61.6±2.6 36 Group-B 

50.1±3.2 37.27±
2.9 

7.57±o.
9 

22.6
±1.9 

62.1±2.4 49.8±3.
1 

35.7±2.
1 

8.13±1.1 22.4± 
1.3 

61.8±3.1 24 Group-C 

 

Table -1 shows descriptive date of all the studied 
population in the three groups both at the start of the 
study – before intervention - and at the end of the 
study – 3 months after intervention.  
 
Table -2 patient that achieved the target glycemic 
control (HbA1c less than 7 mg % in different groups 

% NUMBER OF PATIENTS 
(HbA1c 7 mg% or less) 

Total 
number 

 

6.1 % 22  36 Group -
A 

16..7 
% 

6  36 Group -
B 

37.5 
% 

9 24 Group -
C 

 
 This table showed that 61% of patients on insulin 

achieved glycemic control after 3 month while only 
17 % of those on oral therapy achieved control and 
the difference between the two groups A and B is 
statistically highly significant (p < 0.001) and around 
38 % of group –C patients achieved control and when 
comparing group –C to group – B the differences are 
statistically significant (p= 0.03) also the differences 

between group –A and C are statistically significant 
(p=0.04)  

 
Table -3 Comparison between different groups 
regarding to HbA1c values  

P - value HbA1c 3- 
months after 
intervention 

HbA1c before 
intervention 

Group 

0.003 7.50 8.95 Group-A 
0.04 8.15 8.88 Group-B 
0.03 7.57 8.13 Group-C 
0.O2 A compared to 

B 
  

0.8 A compared to 
C 

  

0.02 C compared to 
B 

  

 
This table showed that patients on insulin 

therapy - group A - and patients on oral drugs plus 
bed time insulin – group C- achieved better HbA1c 
compared to those on oral drugs only - group B- and 
the differences are statistically significant (p=0.02). 
And patients on insulin therapy - group A - achieved 
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nearly the same HbA1c compared to patients on oral 
drugs plus bed time insulin – group C and the 
differences are statistically not significant (p=0.8)  
 
Table -4 comparisons between different groups 
regarding body weight  

P - value Weight 3- 
months after 
intervention 

Weight before 
intervention 

Group 

0.3 62.8 61.5 Group-A 
0.3 60.3 61.6 Group-B 
03 62.1 61.8 Group-C 

0.06 A compared to 
B 

  

0.4 A compared to 
C 

  

0.06 C compared to 
B 

  

 
This table showed that patients on insulin 

therapy - group A - and patients on oral drugs plus 
bed time insulin – group C- achieved better weight 
gain compared to those on oral drug s only - group B- 
and the differences are statistically not significant 
(p=0.06). And patients on insulin therapy - group A - 
achieved better weight gain compared to patients on 
oral drugs plus bed time insulin – group C - and the 
differences are statistically not significant (p =0.4)  
 
Table -5 comparisons between different groups 
regarding AST values 

P - value ALT 3- months 
after 

intervention 

AST before 
intervention 

group 

0.009 32.27 34.2 Group-A 
0.005 37.72 34.3 Group-B 
0.05 37.27 35.7 Group-C 

0.001 A compared to 
B 

  

0.001 A compared to 
C 

  

0.5 C compared to 
B 

  

 
This table showed that patients on insulin 

therapy - group A - achieved greater AST reduction 
compared to the other groups (those on oral drug s 
only - group B- and those on oral therapy and basal 
insulin the differences are statistically highly 
significant (p=0.0001). And patients on oral drugs 
plus basal insulin - group C - achieved nearly the 
same AST level compared to patients on oral drugs 
only– group B – (AST increased in both groups) and 
the differences are statistically not significant (p =0.5)  
 This table showed that patients on insulin 
therapy - group A - achieved greater ALT reduction 
compared to the other groups (those on oral drug s 
only - group B- and those on oral therapy and basal 
insulin the differences are statistically significant (p 
=0.002 and 0.003 respectively). And patients on oral 

drugs plus basal insulin - group C - achieved nearly 
the same ALT level compared to patients on oral 
drugs only– group B – (ALT increased in both 
groups) and the differences are statistically not 
significant (p =0.2) m69-262-764 
 
Table- 6 comparison between different groups 
regarding ALT values  

p - value ALT 3- months 
after 

intervention 

ALT before 
intervention 

group 

0.005 45.09 50.1 Group-A 
0.3 51.60 49.5 Group-B 
0.5 50.1 49.8 Group-C 

0.002 A compared to 
B 

  

0.003 A compared to 
C 

  

0.2 C compared to 
B 

  

 
Table -7: Comparing all groups as regard the 
hypoglycemic events 

Total Number of 
hypoglycemic events 

Total 
number 

 

7 2 sever and 5 mild 36 Group -A 

10 3 sever and 7 mild 36 Group -B 

6 0 sever and 6 mild 24 Group -C 

 
From this table it is clear that 2 sever plus 5 mild 

hypoglycemic attacks were reported in patients on 
insulin therapy - group –A-, while 3 sever and 7 mild 
attacks were reported in patients on oral therapy - 
group- B- especially when triple therapy is used but in 
group – C whom were given one or two oral drugs 
and a bedtime basal insulin no sever hypoglycemic 
events were detected while six mild hypoglycemic 
events were reported and the differences between the 
groups are statistically non significant  
 
4. Discusion 

This study included 96 HCV patients receiving 
INF in whom diabetes is badly controlled on a single 
oral hypoglycemic agent or two drug combination in 
the maximum allowed doses including 51 males and 
42 females and their age ranged from 35 to 45 years 
old and their HbA1c ranged from 7.9 - 10.3 mg % and 
their AST AND ALT values were normal or slightly 
elevated, their weight and height are measured and 
the BMI was calculated and ranged from 19.1 to 22.8 
as INF and hyperglycemia affected their weight 
Trying to control their hyperglycemia by either 
stopping the oral drugs and shifting to premixed 
insulin in two doses before breakfast and dinner 
(group – A) or adding a third drug (group-B) or 
adding a bed time basal insulin (group-C)  

All patients are regularly followed up and their 
doses were re- adjusted every 3 weeks according to 
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their blood sugar readings and t the end of the study - 
after 3 months- HbA1c, AST, ALT and body weight 
were re-measured and data were analyzed and we 
found that 61% of patients on insulin achieved 
glycemic control after 3 month while only 17 % of 
those on oral therapy achieved control and the 
difference between the two groups A and B is 
statistically highly significant (p < 0.001) and around 
38 % of group –C patients achieved control and when 
comparing group –C to group – B the differences are 
statistically significant (p= 0.03) also the differences 
between group –A and C are statistically significant 
(p=0.04)  

 Patients on insulin therapy - group A - and 
patients on oral drugs plus bed time insulin – group 
C- achieved better HbA1c compared to those on oral 
drugs only - group B- and the differences are 
statistically significant (p=0.02). And patients on 
insulin therapy - group A - achieved nearly the same 
HbA1c compared to patients on oral drugs plus bed 
time insulin – group C - and the differences are 
statistically not significant (p=0.8)  

 Patients on insulin therapy - group A - and 
patients on oral drugs plus bed time insulin – group 
C- achieved better weight gain compared to those on 
oral drug s only - group B- and the differences are 
statistically not significant (p=0.06). And patients on 
insulin therapy - group A - achieved better weight 
gain compared to patients on oral drugs plus bed time 
insulin – group C - and the differences are statistically 
not significant (p=0.4)  

 Patients on insulin therapy - group A - achieved 
greater ALT reduction compared to the other groups 
(those on oral drug s only - group B- and those on 
oral therapy and basal insulin the differences are 
statistically significant (p=0.002 and 0.003 
respectively). And patients on oral drugs plus basal 
insulin - group C - achieved nearly the same ALT 
level compared to patients on oral drugs only– group 
B – (ALT increased in both groups) and the 
differences are statistically not significant (p=0.2)  

 Patients on insulin therapy - group A - achieved 
greater AST reduction compared to the other groups 
(those on oral drug s only - group B- and those on 
oral therapy and basal insulin the differences are 
statistically highly significant (p=0.0001). And 
patients on oral drugs plus basal insulin - group C - 
achieved nearly the same AST level compared to 
patients on oral drugs only– group B – (AST 
increased in both groups) and the differences are 
statistically not significant (p =0.5)  

 Two sever & 5 mild hypoglycemic attacks were 
reported in patients on insulin therapy (group –A), 
while 3 sever and 7 mild attacks were reported in 
patients on oral therapy - (group- B) especially when 
triple therapy is used but in (group – C) whom were 

given one or two oral drugs and a bedtime basal 
insulin no sever hypoglycemic events were detected 
while six mild hypoglycemic events were reported 
and the differences between the groups are 
statistically non significant 

Our results are consistent with Higgins et al. 
who reported that insulin is preferred to oral 
hypoglycemic drugs in hepatic patients (13)  

United Kingdom Prospective Diabetes Study 
(UKPDS) in 1998 also stated that insulin gives better 
and greater Hba1c reduction if the initial Hba1c is 
higher (14). Also Narhan who stated that insulin gives 
better results in type -2 diabetic patients that oral drug 
combination (15) 

Roaid et al. stated that oral hypoglycemic drugs 
are effective in treating diabetes in HCV patients but 
insulin is preferred during anti viral treatment (12) 

An ongoing research in the National Taiwan 
university with early results published in the 
university web in 2009 stating that oral drug may not 
be effective in treating diabetic patients receiving 
interferon therapy (16) 

The ADA report (2011) stated that all oral drugs 

are contraindicated if liver enzymes are highly 
elevated  

Defranzo et al., (18) and Sherifali et al.,(19) 
studied the HbA1c lowering effect of the currently 
used anti diabetic agents and found that insulin had 
the highest power followed by combining insulin and 
oral and lastly oral agents alone  

Harrison concluded that pioglitazone may 
improve glycemic control in insulin-resistant HCV 
patients (20). 
 
Conclusion 

Insulin therapy is more effective in controlling 
hyperglycemia in T2DM and HCV during interferon 
therapy with also improvement of liver enzymes and 
stoppage of weight loss noticed in those patients 
compared to oral hypoglycemic drugs even if insulin 
is given once daily with oral drugs patients will get 
better glycemic control. 
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Abstract: The Trade Offs approach is an advanced tool for the improvement of the discrimination of Data 

Envelopment Analysis (DEA) models, Meta Malmquist Index was defined by Maria Portella and et. al (2008). In 

this paper we compute the Meta Malmquist Index in Trade Offs model in DEA and we compare, obtaining results, 

of Meta Malmquist Index in different models of DEA, Variable Return to Scale (VRS), Constant Return to Scale 

(CRS) and Trade Offs (T-O). Numerical example is given for the purpose of illustration and we will show the 

management science is effective on efficiency of Decision Making Units (DMUs). The main advantage this index is 

that, it is circular. 
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1.  Introduction 

Data Envelopment Analysis (DEA) is a 

mathematical programing technique that measures 

the relative efficiency of decision making units 

(DMUs) with multiple inputs and outputs, Charnes et. 

al (1978). First proposed DEA as an evaluation tool 

to measure and compare the relative efficiency of 

DMUs, their model assumed constant return to scale 

(CRS, the CCR model). It was developed for variable 
return to scale (VRS, the BCC model) by Banker et. 

al (1984). Podinovski suggests the incorporation of 

production Trade Offs in to DEA models, under this 

circumstance (Podinovski 2004), when we use Trade 

Offs in our models, the original technology expands 

to include the new area, Podinovski and et. al (2004) 

show that the production possibility set (PPS), 

generated by the traditional DEA axioms, may not 

include all the producible production points, the PPS 

generated by the DEA models is only the subset of 

the PPS with Trade Offs. Podinovski also describes 

the theatrical development of Trade Offs and 
demonstrated that Trade Offs can improve the 

traditional meaning of efficiency as a radial 

impronment factor for input or outputs (Podinovski, 

2007a, 2007b). The Malmquist Index is the most 

important index for measuring the relative 

productivity change of DMUs in multiple time 

periods by DEA, for the first time the Malmquist 

Index was introduced by Caves et al (1982) for 

measuring the Malmquist Index. Fare et. al (1992, 

1994), they computed the Malmquist index in CRS 

and VRS of DEA models. Also Maria Portella and 
Thanassoulis, defined Meta Efficiency and based on 

Meta Malmquist Index, they computed Meta 

Malmquist Index in CRS and VRS models of DEA. 

Meta Malmquist computes change of Meta 

Efficiency. The structure of the paper is as follows. In 

section 2 Trade Offs model of DEA is described. 

Section 3, we introduce Meta Malmquist Index in 

different models of DEA. In section 4, we explain 

advantage of Meta Malmquist Index and in the 

section 5 using the Meta frontier to compare 

productivities of DMUs. In section 6 we explained 

comparing two units at two different point in time To 

illustrate numerical example is brought in section 7. 
The last section summarizes and concludes. 

2.  Trade Offs  in DEA models 

Considering the observed output vector as    

     and the input vector as          , we assume 

that the inputs and outputs are nonnegative and     0 

,    0 for     , j=1,2,…,n. 

A Trade Off is a judment of possible variation in 

some input and or output levels, with which DMU 

can work without changing the other inputs and or 
outputs. For example, in the case of two inputs and a 

single output, the trade-off (P, Q) = (2,−1, 0) 

indicates that the DMU can work by increasing the 

first input by two and decreasing the second input 

one without changing its output (for more details, see 

Podinovski, 2004). 

Now, suppose we have   Trade Offs. We 

shall represent the Trade Offs in the following form: 

(     ), where r = 1, 2 ,…, k. Also, the vector      

   and          modify the inputs and outputs, 
respectively.For using Trade Offs in DEA models, 

Podinovski makes some assumptions and extends the 

axioms of PPS in the following manner: 

Assumption: 

1-All the DMUs should accept the Trade Offs. 

2- Each Trade Off can be used repetitively by the 

DMUs. 

http://www.lifesciencesite.com/
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Extended axioms: 

1- (Nonempty). The observed           T; j = 1, 2, 

..., n. 

2- (Proportionality). If (X,Y)   T , then ( X,  Y )   T 

for all        
3- (Convexity). The set T is convex. 

4- (Free disposability). If (X, Y)    T,   ̅   ,   ̅  
 ,then   ̅  ̅   T. 

5- (Feasibility of Trade Offs). Let (X, Y)  T. Then 

for any Trade Off r in the form of       )  T and any  

      the unit               )    T, provided 

that          and           
6- (Closeness). The set T is closed. 

7- (Minimum extrapolation). T is the smallest set that 

satisfies axiom 1-6. (Where T is, T = {(X, Y )| output 

vector Y   can produced from input vector X  0}). 

Now, the PPS can be defined on the basis of the 

following. 

The minimal PPS (     ) that satisfies axioms (1) − 

(7) is: 

                 ̅  ∑   
 
           ̅  

∑   
 
            

       
     

          
  , ( 

see Podinovski (2004)). 
Based on PPSTO, for assessing the relative efficiency 

of DMUP (p = 1, 2, ..., n) that is defined from this 

PPS, we have the following model: 

DEA model with trade-offs technology and input 

orientation 

 

        

S.t     ̅  ∑   
 
            

           ̅  ∑   

 

   
                                       

                                

 

DEA model with trade-offs technology and output 

orientation 

 

       

S.t     ̅  ∑   
 
         

           ̅  ∑   

 

   

                                                 

                                

 

Now, by considering the definition of      
 , we 

have the following problem with different frontiers (t 

= 1, 2): 

DEA model with Trade Offs technology and input 

orientation 

Frontier-period=t, DMUp-period=t 

 

      
 
 

S.t     ̅  
  ∑   

 
     

    
   

  

           ̅  
  ∑  

 

   

  
    

                                     

         
         

              

 

DEA model with Trade Offs technology and input 

orientation 

Frontier-period=t + 1 DMUp-period=t + 1 

 

      
   

 

S.t     ̅    
    ∑   

 
     

      
     

    

           ̅    
    ∑   

 

   

  
   

   
                                     

         
         

                

 

DEA model with Trade Offs technology and input 

orientation 
Frontier-period=t DMUp-period=t + 1 

 

      
 
 

S.t     ̅  
  ∑   

 
     

    
   

    

           ̅  
  ∑  

 

   

  
    

                                     

         
         

              

 

DEA model with Trade Offs technology and input 
orientation 

Frontier-period=t + 1 DMUp-period=t 

 

      
   

 

S.t     ̅    
    ∑   

 
     

      
     

  

           ̅    
    ∑   

 

   

  
   

   
                                   

         
         

                

 

Where   
  is the input vector and   

  is the output 

vector for DMUp (p = 1, 2 ,…, n) in period t. 

First, we define EEC and ETC, consider the 

following equations: 

 

    
      
       

    
                                       

       
    
     

    
         

      
     

      
        

 
                 

EEC define the changes of efficiencies for 

DMUp between two periods based on Trade Off 
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technology. ETC define the change of Trade Off 

frontiers for DMUp between two periods. 

These two definitions can present a 

decomposition of the EMI (Expanded Malmquist 

Index) as follows:  

 
           EMI = EEC × ETC (9) 

Consider another equation: 

 

REC define the changes of efficiencies for DMUp 

between two periods, which includes 

any change that come from rules and regulations 

based trade offs. Then, 

 

EMI = EC×REC×ETC         (10)        

or          EMI = PEC×SEC×REC×ETC           (11) 

 

Where 
 

   
      
        

    
                                  

   [
    
      

    
          

      
      

      
        

]

 
 

               

    
      
        

    
                             

     
    
      

    
          

      
      

      
         

 
                

 

So we have 

Malmquist Index = EC×TC         (16)     

or  Malmquist Index = PEC×SEC×TC              (17) 

We now, DEA models for measuring efficiency of 

DMUp(p = 1, 2, ..., n) with problems 

below: 
 

DEA model with CRS technology and input 

orientation 

 

       

S.t     ̅        

           ̅                                       

                             

 

DEA model with VRS technology and input 

orientation 
 

       

S.t     ̅        

           ̅                                       

               

                             

 

Thus, if      
 

 is the efficiency measure of unit j 

observed at time t relative to the technology 

boundary of time period T, then a Malmquist Index 

of the change of its productivity between period t and 

t + 1 is given by Malmquist productivity change 

index j equivalent 
       
 

     
          and the traditional  

Malmquist index is computed by     
       
   

     
   

[
       
 

       
     

     
 

     
   ]

 

 

                where   
       
   

     
          is an 

efficiency change and   [
       
 

       
     

     
 

     
   ]

 

 

            is a 

technological change or boundary shift. 

 

   
       
        

     
                      

     
       
        

     
                           

 

   [
     
      

     
          

       
      

       
        

]

 
 

             

 

    [
     
      

     
        

       
        

       
        

]

 
 

               

    
       
       

     
                     

    [
     
     

     
         

       
     

       
       

]

 
 

             

 

 

MI = EC×TC                            (30)          

MI = PEC×SEC×TC                (31)      

MI = EEC×ETC                       (32) 
 

EMI = EC ×REC ×ETC                         (33)      

EMI = PEC ×SEC ×REC ×ETC            (34) 

 

3.   Meta Malmquist Index 

Consider DMUs (1, 2, ..., n) observed over 

time period t, t = 1, 2, ..., T so that meta period covers 

T periods. Let     
 ,    

 ) be respectively the  th input 

and  th output level of DMUj in period t within the 
meta period, The meta efficiency of DMUj0 and j0 

 2 (1, 2, ..., n) observed in some period   
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             is       
 

, where       
 

, is the optimal 

value of     in model (35) below: 

 

      
          

S.t    ∑ ∑     
 
      

  
                  

             

           ∑ ∑     
 
      

  
               

         

                           

                                                    

 

Model (35) relates to constant return to scale 

technologies and has input orientation. Now let      
 

  

be the Meta efficiency of unit j as observed in period 

t and computed using a model such as (35). Then we 

have: 

Meta efficiency of unit j observed in period t = within 

period t efficiency of unit j ×technological gap 
between period t boundary and the Meta frontier. 

Putting the foregoing decomposition in symbols we 

have    
     

        where    
 

is obtained for each 

unit j0 as the optimal value of     in (35) after 

dropping all instances apart from those occurring in 

period t, and      is retrieved residually as        

 
   
      

   
        thus    

      
    

      
     

                    

In this paper, we obtain    
 

 by solving Trade Offs 

model. First, we introduce Meta Malmquist Index for 

DMUj between period t and t + 1. 

Meta Malmquist Index=       
 

=
       
 

   
   (Maria Portela 

and Thanassoulis(2008)). So 

 

       
      

=
       
 

   
  

       
        

     
       

           
   

      
                                              

The term 
       
   

     
  captures the efficiency change of unit 

j from year t + 1 as in traditional Malmquist Index of 

productivity change. 

The term  
        

      
 captures frontier shift between 

period t and t+1,  
        

      
 

       
 

       
   

     
 

     
 ⁄ .  

For computing VRS efficiency scores all that is to 

add to DEA models (such as (35)) the convexity 
constraint imposing the sum of all lambdas to be 1, 

∑ ∑     
 
      

   , which in the case of (35). Would 

yield the Meta efficiency VRS score of unit j0. Now, 

we write DEA model with Trade Offs technology and 

input orientation. Suppose we have   Trade Offs, and 

we show (     ) where h = 1, 2, ..., k, then the meta 

efficiency of        and j0   (1, 2, ..., n) observed in 

some period                is       
 

  , where       
 

 

is the optimal value of      in model (38) below: 

 

      
          

S.t      ∑  ∑     
 
      

  
    ∑     

 
      

   

              
             

           ∑  ∑     
 
      

  ∑     
 
      

  
    

           
                                    

                                                          

            
 

Model (38) relates to Trade Offs 

technologies and has an input orientation. Thus 

   
     

 is the Meta efficiency of unit j as observed in 

period t and computed using a model such as (38). 

   
     

    
     

     
   is obtained for each unit j0 

as the optimal value of      in (38) after dropping all 

instances apart from those occurring in period t, then 

    
   

   
 

   
       and we obtain     

     
 from solving 

this program: 

 

      
          

S.t    ∑     
 
      

  ∑     
 
      

                
     

        

            ∑     
 
      

  ∑     
 
      

       

           
                                     

                                                          

            
 

Then                     
     

=
       
     

   
      

       
       

     
      

           
  

      
                               

Therefor   
           

  

      
   

       
     

 
  
      

 
     

     

       
                                                

 

       
     

     
           

  

      
             

           
  

      
               

           
  

      
         (42) 

Thus              
     

 
   

   
 

           
  

      
                            

                 

4.  Advantage of the Circular Meta Malmquist 

Index 
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To see that note that  
       

 

   
  

       
 

       
   

       
 

     
   . That 

is the productivity change between period t and t+2 is 

the product of the successive productivity change 

from period t to t + 1 and from period t + 1 to t + 2. 

 

       
     

   
     

 
       

     

 
      

     
  

       
     

 
    

     
          

 

Similarly, we will want  
       

       

 
  
      

       
       

 
      
         

       
       

 
    
      is an efficiency change from period t to t + 2 

and  
        

       

  
  
      

        
       

  
      
         

        
       

  
    
       is a boundary 

shift from period t to t + 2. And meta efficiency VRS 

score of unit j0 is      
     

      
      

 
     

      

 
  
       

     
     

 
  
            

      
               that is meta 

efficiency decomposes in to within period efficiency 

in relation to a VRS frontier      
      

, technological 

gap between the VRS frontier in t and the VRS meta 

frontier  
     

      

 
  
       , labeled TGV and meta scale 

efficiency  
     

     

 
  
       labeled MSET. Note that MSET 

capture the distance between the TO and V RS meta 

frontiers, at the input output mix of unit j as observed 

in period t, thus the circular Meta Malmquist Index, 

defined asn        
     

 
       

     

 
  
      can be decomposed as 

shown: 

                                    
     

 
       

        

 
  
       

         

       
 

 
          

        
                            

 

 

                                        
     

     
         

       
 

 
          

        
                                  

 

Pure technical efficiency change  
       

        

 
  
       , frontier 

shift between VRS frontiers 
         

       
 and Meta scale  

 

efficiency change 
          

        
. 

5.  Using the meta frontier to compare 

productivities of units 

 

Using now the unit specific boundaries we can 

compute two efficiency scores for each unit instance 

   (i.e unit j observed in year t). One efficiency will 
be relative to the meta frontier as before and denoted  

   
  , while the second will be relative to the unit 

specific boundary as defined above and it is denoted 

 
  

  
 , where the index    relates to the unit specific 

boundary of unit j, and   
  

  
 in relation to unit  j0   

(1, 2, ..., n) observed in period   (1, 2, ..., T) is 

obtained buy solving model (49) (M. Portela and et.al 

(2008) ). 

 

 
     

  
         

S.t      ∑          
  

                  
                   

           ∑          
  

               
               

                           

                                                          

 

Notation in (49) is as in (35). Note now that we have 

    
   

  

         where is retrieved residually and 

it measure the distance from the unit specific frontier 

to the Meta frontier, we shall refer to       as the unit 

frontier gap for unit j, measured at the units input-

output mix in time period t. 

Now we will obtain  
  

  
 in Trade Offs model in 

DEA, therefore we will have  
  

  
 by solving model 

(50). Suppose we have k Trade Offs, and we show  

(     ) where h = 1, 2, ..., k, then         and j0   

(1, 2, ..., n) observed in some period     
           is       

  where        
  is the optimal value 

of     in model (50) below: 

 

 
     

  
         

S.t       ∑       
 
       

  ∑     
 
      

   

              
             

            ∑       
 
     ∑     

 
      

 )      

           
                                     

            

                                                  

            
 

The    
   

  

      
     

  where     
   is retrieved 

residually and it measures the distance from unit 
specific frontier to the Meta frontier. We shall refer 

to       as the unit frontier gap for unit j, measured at 

the units input-output mix in time period t. We can 
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now the Meta efficiency of two units at the same 

period in time to compare their productivities. Let us 

consider unit j and k and let us take their instances in 

period t. A measure of their relative productivity is 

given by the ratio of their Meta efficiencies,     
 =

   
 

   
  

. When     
  is greater than 1 it means that 

productivity at unit j is higher than that of unit k in 

period t. Values lower than 1 mean the converse. 
By Using this definition which decomposes Meta 

efficiency in to within unit and unit frontier gap we 

can decompose the index of comparative unit 

productivity     
  of unit j and k as observed in 

period t as follows (Maria Portela and Thanassoulis 

(2008)): 

     
 =

   
 

   
   

 
  

  

 
  

  
 

    

    
                     

The term  
 
   

  

 
  

  
  captures the component of the relative 

productivity of units j and k accounted for by the 
distance of unit j in period t from its unit specific 

boundary     compared to the corresponding distance 

of unit k in period t from its own unit specific 

boundary     . This term will be referred to the 

general as within unit efficiency difference between j 

and k at time t. The term  
    

    
  captures the 

component of the relative productivity of units j and 

k at time t accounted for by the distance of the unit 

specific boundary of unit j from the meta frontier, 

taken at the input-output mix of unit j at time t, 

compared to the corresponding distance of unit 
specific boundary of unit k taken at its input-output 

mix in period t. Given that the Meta frontier is 

stationary the ratio in question reflects the distance 

between the unit specific boundaries taken at their 

respective input-output mixes in period t. Thus the 

term  
    

    
 is analogous to the Frontier Shift 

component in the Meta Malmquist Index of 

productivity change over time as defined in 

 

       
 

=
       

 

   
   

       
   

   
  

        

      
                            53  

 

But here the frontier shift is not over time 

but rather between production units. So we shall refer 

to the term  
    

    
  as unit frontier shift between k and j 

at time t. Similarly, suppose we have k Trade Offs 

then we will observe: 

 

    
     

=
   

     

 
  
      

  
 
  

      

 
  

       
    

    

  
  
                                     54  

 

6.  Comparing two units at two different point in 

time 

We know generalize the above concepts to 

compare and decompose the productivities of two 

units at two different points in time. Let us consider 

units j and k and let us take their instance in period s 
and t respectively. A measure of the relative 

productivity is given by the ratio of their meta 

efficiencies,     
  =

   
 

   
  and we will have (for more 

details seeMaria Portela and Thanassoulis (2008)): 

 

    
  =

   
 

   
  

   
 

   
  

   
 

   
                                        55  

 

That is      
   decomposes in two indices, The first 

index is 
   

 

   
 , This will be referred to as productivity 

change over time. Here it captures the change in the 

productivity of unit j between period t and s. The 

second index is  
   

 

   
  this will be referred to as 

productivity difference between contemporaneous 

units. Here it captures the difference in the 

productivity of units j and k in period t Note that a 

similar decomposition to that in      
    , but using 

unit k rather than j as a reference is also possible. 
That is we could have: 

    
  =

   
 

   
  

   
 

   
  

   
 

   
                            (56) 

 

By using all of formulation in this paper we will 

have: 

 

       
  =

   
 

   
  

    

    
 

 
  

  

 
  

  
 

    

    
             (57) 

That is the difference in productivity between units k 
and j observed in period t and s decomposes in to 

efficiency change  
   

 

   
  for unit j between periods t and 

s, period frontier shift  
    

    
  between s and t, at the 

input-output mix of unit j, within unit efficiency 

difference  
 
  

  

 
  

  
 between j and k at time t and unit 

frontier shift  
    

    
between units j and k at their input-

output mix in period t. Similarly, with having k Trade 

Offs we will have: 
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=
   

     

 
  
      

   
     

 
  
      

   
     

 
  
                               58  

 

     
  =

   
     

 
  
      

    
  

    
   

 
  

      

 
  

       
    

  

    
                   

(59) 

 

 

7.  Example 

Example 1: Consider Table (1)... (6) in this 

Tables, we have ten DMUs with three inputs and five 

outputs at three periods. Data have been taken from a 

commercial Bank in IRAN for seven branches. 
Assume that all DMUs agree as being true for the 

following judgments at two periods (we have three 

Trade Offs in each period). 

 

1.(  
    

 )= (  
      

   ) =(  
      

   ) =(   
 ,    

     
     

     
     

     
     

 )= 
(−10,10000000,1000000000,100000000,10000000000,1000000000,1100000000,10000000000) 

2 .(  
    

 )= (  
      

   ) =(  
      

   ) =(   
 ,    

     
     

     
     

     
     

 )= 
(−14, 20000000, 2000000000, 11100000000, 10000000000, 100000000000, 9000000000, 900000000000) 

3. (  
    

 )= (  
      

   ) =(  
      

   ) =(   
 ,    

     
     

     
     

     
     

 )=(0,0,0,0,0,0,0,0) 
(−10, 10000000, 2000000000, 100000000000, 120000000000, 100000000000, 80000000000,−30000000) 

                       Table (1), Inputs in period           

Unit  1  2  3 

   1 24.6 1163006699 21214797126 

   2 26.51 433148930 586933516 

   3 14.69 2338234805 2423898801 

   4 20.15 1344914230 4260524118 

  U5  19.74 488806775 3658263944 

   6 16.32 1506571113 1700726564 

   7 16.3 575541160 4931297789 

   8 38.64 687401632 9892984883 

   9 30.54 1052621363 10850597644 

   10  20.04 620789783 4005818426 

                         

                       Table (2), Inputs in period  1 
Unit  1  2  3 

   1 24.6 2195224416 20705682078 

   2 26.51 859703238 573439627 

   3 14.69 4686245937 2419191001 

   4 20.15 2716258762 5708905141 

   5 19.74 965343887 3510322663 

   6 16.32 2957622923 1767161564 

   7 16.3 1169632952 5089852841 

   8 38.64 1380459532 9688488055 

   9 30.54 2156060329 11187719906 

   10  20.04 1257857335 4003741426 

         

             Table (3), Inputs in period   2         
                Unit  1  2  3 

   1 24.6 3161147138 17899623576 

   2 26.51 1268741030 1310517912 

   3 14.69 7030453173 2270066109 

   4 20.15 4110060766 5708955141 

   5 19.74 1437235127 3509804663 

   6 16.32 4396171175 1823653154 

   7 16.3 1794807344 5284876078 

   8 38.64 2076989680 10217822041 

   9 30.54 3307801816 11216072885 

   10  20.04 1892438197 2509333739 
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Table (4), Outputs in period  .         
          Unit  1  2  3  4  5 

   1  242241992696 149927581688 739255995 137914144 428667943 

   2  107238188475 86355903094 9516959 230075940 80728098 

   3  277898251065 219123202540 270049146 19573201 532701000 

   4  88180358515 173092885271 74637180 625952459 5860810117 

   5  128834133115 88264150018 235995190 906927396 7805587173 

   6  298359497990 184328871243 1712460544 1213573293 11308531095 

   7  85714984119 125413342055 54632177 385747036 5669053062 

   8  135956919734 119648993075 29280821 102535073 5155800956 

   9  333510866500 137294730996 79558096 112179147 666055008 

   10 234535258794 116487806490 85936562 152512990 453380535 

 

Table (5), Outputs in period   1.           
          Unit  1  2  3  4  5 

   1  249623342159 117399292537 1540543984 178683273 428667943 

   2  112562861469 86202028391 25345126 345083696 84628098 

   3  276955477174 195761787737 466977957 48703328 537701000 

   4  89769875594 175034650015 85423893 711106298 6140099086 

   5  126452729455 81056170548 1021865861 1097224634 7975379183 

    6 313515525726 180595350698 4678292867 1420994153 12549446009 

   7  88201054771 115220570013 59465117 737973247 5788081726 

   8  146533627624 113094425933 396985110 168979756 5150091667 

   9  328457006339 153646949485 160072278 180257561 656055008 

   10 239480060054 119637603603 153267220 232276956 468380535 

   

Table (6), Outputs in period   2.       
          Unit  1  2  3  4  5 

   1  293867028198 140441085515 1761926627 219200982 417867943 

   2  115139451138 87285197519 24844888 435539236 165778098 

   3  278333223405 206467052805 791923009 64527873 537701000 

   4  93698153403 174197607935 320187997 767855712 5878898037 

   5  141765332119 91751175208 1144343535 1405955598 8089357778 

    6 318100978977 188236536110 6433265613 1601266241 12025630507 

   7  90693221404 131524255400 141621574 906022389 6897553226 

   8  145024864957 117506091612 636944528 234797904 5138375112 

   9  347376530595 156528383470 167954127 203958539 661772204 

   10 242826874768 114773321947 208500176 268924230 368380535 

 

  

Table (7), Meta Efficiency and Meta Malmquist Index for      in CRS models of DEA.    
         Unit    

      
     1

      
     2

   RS 
       1

j  RS 
     1   2

j  RS 
       2

j  RS 
 

   U1       0.8494     0.5976      0.6402      0.7036      1.0712      0.7537 

   U2      1.0000     1.0000      0.5536     1.0000      0.5536      0.5536 

   U3      1.0000     0.9844      0.9946     0.9844      1.0103      0.9946 

   U4      0.8875     0.6896      0.6726     0.7771      0.9753      0.7579 

   U5      1.0000     1.0000      1.0000     1.0000      1.0000      1.0000 

   U6      1.0000     1.0000      1.0000     1.0000      1.0000      1.0000 

   U7      1.0000     0.7384      0.7228     0.7384      0.9788      0.7228 

   U8      0.8586     0.4812      0.3739     0.5604      0.7771      0.4355 

   U9      0.9042     0.6742      0.6165     0.7456      0.9145      0.6819 

   U10     1.0000     0.7907      0.6620     0.7907      0.8372      0.6620 

 

Table (8), Meta Efficiency and Meta Malmquist Index for   U  in Trade Offs  models of DEA.   
         Unit  j 

  T  
  j  1

  T  
  j  2

  T  
       1

j T  
     1   2

j T  
       2

j T  
 

   U1     0.1935     0.1779     0.2130     0.9196    1.1971      1.1009 

   U2     1.0000     1.0000     0.5536     1.0000    0.5536      0.5536 

   U3     0.9352    0.8368     0.9278     0.8948    1.1088      0.9921 

   U4     0.4920    0.3534     0.3457     0.7183    0.9781      0.7026 

   U5     0.4835    0.3891     0.3667     0.8048    0.9423      0.7584 

   U6     1.0000    1.0000     1.0000     1.0000    1.0000      1.0000 

   U7     0.3490    0.2920     0.3063     0.8366    1.0489      0.8775 

   U8     0.2237    0.2035     0.1728     0.9097    0.8495     0.7727 

   U9     0.4612    0.3662     0.3314     0.7940    0.9050     0.7185 

   U10    0.7609    0.6124     0.6160     0.8049    1.0057     0.8095 
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8. Conclusion 

Trade Off technology is used o evaluate in 

Malmquist, Expanded Malmquist and Meta 

Malmquist productivity the validity of models is 
shown by numerical example and a set of data from a 

commercial bank is used and the result from the point 

board of directory is quite satisfactory. 

The above mation models may be extended for 

multicative models and the models for non redial 

efficiency also the Malmquist and Expanded meta 

Malmquist may be used for cost efficiency and 

revenue efficiency. 
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Abstract: Objective: To evaluate some of the morphological, functional and clinical impacts of surgical 
management of chronic obstructive renal failure. We will try to assess some of the factors that may predict favorable 
outcomes. Patients and methods: Eighty six patients clinically diagnosed as having chronic obstructive renal failure 
(53 men 61.63% and 33 women 38.37% ranging in age between 25 and 69 years, mean 47 years) in the period from 
October 2007 to January 2012. The patients on this study were divided according to past history of renal impairment 
and/or regular dialysis into two groups as follow: Group (A): Patients with chronic renal failure with no regular 
dialysis (46 patients) Males: 28 (60.86%) Females: 18 (39.14%). Group (B): Patients with chronic renal failure with 
regular dialysis (40 patients) Males: 25 (62.5%) Females: 15 (37.5%). All patients have been evaluated according to 
the protocol of obstructive uropathy. Clinically most patients presented by anuria 28 (32.65%) patients (16 group A 
and 12 group B), oliguria 25 (29.07%) patients (13 group A and 12 group B), loin pain 40 (46.5%) patients (25 group 
A and 15 group B), nausea and vomiting 29 (33.72%) patients (12 group A and 17 group B). 58 Patients underwent 
direct intervention and 28 patients were managed by temporary drainage until improvement of the general condition 
then definitive surgical procedure. Results: In our series patients with chronic obstructive renal failure (group A), 
showed improvement in 33 patients (71.74%), equivocal improvement in7 patients (15.21%) and did not improve in 
6 patients (13.04). Out of the 6 patients who did not improve after management 2 patients (4.35%) remained 
unchanged and 4 patients (8.68%) continued to have progressive renal failure up to regular dialysis. In patients with 
chronic obstructive renal failure (group B), renal functions showed different degrees of improvement as follow: In 14 
patients (35%) good improvement and subsequent complete weaning from dialysis occurred, while in 16 patients 
(40%) there was a decrease in weekly dialysis sessions from  3 to 2 sessions/week. In the remaining 10 patients 
(25%) there was no improvement and patients continued to have regular dialysis as preintervention. The overall 
complications in this series were (12.79%). The incidence was much more in the chronic cases group B. The 
mortality rate in our series is (2.33%) which is not high if compared with other series dealing with corrective surgery 
in obstructive renal failure. Conclusion: There is evidence of reversibility of renal function after long standing 
obstruction which provides justification for efforts to identify and treat urinary tract obstruction even if a patient with 
an obstruction requires dialysis to avoid the dialysis or kidney transplantation or helping patients under dialysis for 
complete weaning form dialysis or decrease their number of weekly sessions, and in all cases the risk of the 
procedures should be weighed against the chances of improvement . 
[Tamer A. Ali, Mohamed A. Abd Elaal, Ashraf H. Abd-Eltif,  Sabry M. Khalid, Ahmed F. Abd El Rahim and Tarek 
M. El Salamony. The Outcome of Surgical Interference in Patients with Chronic Obstructive Renal 
Failure.Life Sci J  2012;9(4):2884-2890]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 423 
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1. Introduction 

Renal insufficiency describes a measurable 
reduction in renal function with normal serum 
biochemical values. Renal failure is an advanced 
stage of renal insufficiency in which renal function 
deteriorates to the extent that homeostatic 
mechanisms are impaired and serum biochemical 
parameters are disturbed (Dooley and Mazze, 1996).  

Obstructive uropathy refers to the functional or 
anatomic obstruction of urinary flow at any level of 
the urinary tract. Obstructive nephropathy is present 
when the obstruction causes functional or anatomic 
renal damage (Vernon et al., 2007). 

The diagnosis of obstruction as the cause of 
renal failure is important, as it is correctable. Relief of 

such obstruction may cure acute renal failure due to 
post-renal etiology or convert the situation in cases of 
chronic renal failure from advancing progressive 
disease to stable renal insufficiency compatible with 
comfortable life (Mathew, 1996).  

Having preoperative predictors of renal recovery 
may ensure optimal patients selection, reducing the 
number of procedures and economic burden on the 
patient who does not require intervention 
(Ramanthan et al., 1998).  
2. Patients and Methods 

This prospective study was conducted at Al-
Azhar University Hospitals. The study included 86 
patients clinically diagnosed as having chronic 
obstructive renal failure (53 men 61.63% and 33 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

2885 

 

women 38.37% ranging in age between 25 and 
69years, mean±SD 47 years) in the period from 
October 2007 to January 2012.  The patients in this 
study were divided into two groups as follow:  
Group (A): Patients with chronic renal failure with 

no regular dialysis (46 patients) Males: 28 
(60.86%) Females: 18 (39.14%). 

Group (B): Patients with chronic renal failure with 
regular dialysis (40 patients) Males: 25 
(62.5%) Females: 15 (37.5%).  

Preoperative evaluation:  
All patients underwent the following 

preoperative evaluation in the form of:   
A- Clinical assessment:  
1- Full medical history  
2- Complete general and urologic examination. 

 Including systemic, abdominal, perineal, digital 
rectal examination in males and vaginal examination 
in females.   
B- Laboratory investigations: These included:  

Complete urine analysis, urine culture and 
sensitivity in presence of urinary tract infection 
guided by colony count > 100,000 micro organism/ 
ml, Creatinine clearance, Fluid input /24 hours, Urine 
output /24 hours, Blood chemistry with special 
request for: Serum creatinine, Serum sodium (Na), 
Serum potassium (K) and Serum bicarbonate 
(HCO3).  
C- Imaging studies  
a- Plain X-ray urinary tract (PUT): PUT was done 
to all the patients. 
b- Abdominal ultrasonography (US): 

 Abdominal US was carried out in all patients. It 
had a special value for those who had chronic renal 
insufficiency. Ultrasonography was done with special 
request for measuring the paranchymal thickness, 
grade of echogenicity, corticomedullary 
differentiation and the degree of hydronephrosis. 
 c- Diuretic renography: 

Technetium-99m diethylenetriamine 
penataacetic acid (99mTc DTPA) was used for diuretic 
renography according to the standard protocol with 40 
mg of furosemide injected 20 minutes after injection 
of the radiotracer. Half-time drainage was calculated 
using computer generated curve and the GFR was 
calculated by the accumulated tracer in the kidney 
between 2 and 3 minutes after radiopharmaceutical 
injection. Sequential images were obtained by gamma 
camera computer system. 

Obstructive response was considered when after 
collecting system filling and furosemide 
administration, the collecting system activity kept 
rising, peaked and remained at this level, or the half 
time clearance of radionuclide was greater than 20 
minutes. 
d- Magnetic resonance urography (MRU):  

MRU was done to some patients who had no 
clear cause of hydronephrosis to diagnose the possible 
cause of obstruction.  
Treatment: 
1- Preliminary Procedures 
 A- Preintervention percutaneus nephrostomy 
(PCN) fixation 

Eighteen patients (20.93%) 10 cases (21.74%) of 
group A and 8 patients (20%) of group B underwent 
preliminary ultrasonic guided percutaneous 
nephrostomy (PCN). 
B- Preintervention dialysis 

Preintervention dialysis was performed urgently 
to 10 patients of group A and all patients of group B 
to improve the general condition and physical fitness 
of those patients for anesthesia and surgery.  
2- Definitive treatment 
Types of surgical intervention   

Some patients receive one type of surgical 
intervention, but others receive two or more types of 
surgical intervention together as follow: 

1- Ureterolithotomy was performed to 36 
patients {19 group A (41.3%) and 17 group 
B (42.5%)}. 

2- Pyelolithotomy was performed to 24 
patients {14 group A (30.43%) and 10 group 
B (25%)}. 

3- Ureteroscopy (URS) was performed to 18 
patients {10 group A (21.74%) and 8 group 
B (20%)}. 

4- Endoscopic endodilatation of the lower 
ureter was performed to 8 patients {5 group 
A (10.87%) and 3 group B (7.5%)}. 

Postoperative follow up 
All patients were put under strict clinical 

surveillance during the early postoperative days with 
the following assessments performed on day +1 and 
+3; urine output, serum creatinine, serum electrolytes 
(K, Na & HCO3) and blood gases. In addition to PUT 
and creatinine clearance were performed on day +3.  
Late follow up  

The duration of follow up ranged from two 
weeks to six months after definitive procedures. All 
patients were followed after a period of two weeks 
and six months by the following: urine analysis with 
culture and sensitivity test (when indicated), serum 
creatinine, serum electrolytes (K, Na & HCO3), 
creatinine clearance, abdominal ultrasonography 
(US), diuretic renography and state of redialysis to 
evaluate the end results of our surgical intervention. 
 Improvement evaluation 

Evident improvement was judged if one or more 
of the following criteria were fulfilled: Creatinine 
returned to the normal as matched to the patient's age 
and gender, creatinine clearance increased by 20 
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ml/min or more or complete weaning from dialysis 
occurred. 

Equivocal improvement was judged if one or 
more of the following criteria were fulfilled: 
Creatinine decreased but still above the normal as 
matched to the patient's age and gender or the number 

of weekly dialysis sessions decreased. Otherwise, 
patients were considered as having no improvement. 
3. Results 
Improvement  
Improvement ratio: 

 
Table (1): The incidence of improvement among the studied groups  

Groups 
 

Improvement 
Good improvement Equivocal improvement No improvement 

A (n = 46) 33 (71.74%) 7 (15.22%) 6 (13.04%) 

B (n = 40) 14 (35%) 16 (40%) 10 (25%) 

 
Prognostic criteria 
Age distribution 
Table (2): Correlation between age distribution and improvement among studied groups. 

 Mean age No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Age <  47 22 19 (86.36%) 3 (13.63%) > 0.05 
NS Age > 47 24 21 (87.5%) 3 (12.5%) 

Group B 
(n = 40) 

Age <  47 18 14 (77.78%) 4 (22.22%) > 0.05 
NS Age > 47 22 16 (72.73%) 6 (27.27%) 

2- Sex distribution 
Table (3): Correlation between sex distribution and improvement among studied groups. 

 Sex No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Males 28 24 (82.14%) 4 (17.86%) > 0.05 
NS Females 18 16 (88.89%) 2 (11.11%) 

Group B 
(n = 40) 

Males 25 19 (76%) 6 (24%) > 0.05 
NS Females 15 11 (73.33%) 4 (26.67%) 

3- Laboratory investigations  
The correlation between preoperative laboratory investigations and improvement among studied groups are 

shown in tables from 5 to 11. 
Table (4): Correlation between preoperative creatinine and improvement among studied groups.   

 
Mean preoperative 
creatinine(mg/dl) 

No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Cr <  4 22 19 (86.36%) 3 (13.63%) > 0.05 
NS Cr >  4 24 21 (87.5%) 3 (12.5%) 

Group B 
(n = 40) 

Cr <  4 19 15 (78.95%) 4 (21.05%) > 0.05 
NS 

Cr >  4 21 11 (71.43%) 6 (28.57%) 

 
Table (5): Correlation between preoperative creatinine clearance and improvement among studied groups.   

 
Mean preoperative CcR 

(ml/min) 
No of 

patients 
Improvement No improvement P value 

Group A 
(n = 46) 

CcR <  30 29 25 (86.21%) 4 (13.79%) > 0.05 
NS 

CcR >  30 19 17 (89.47%) 2 (10.53%) 

Group B 
(n = 40) 

CcR <  30 23 17 (73.91%) 6 (26.09%) > 0.05 
NS 

CcR > 30 17 13 (76.47%) 4 (23.53%) 

 
Table (6): Correlation between preoperative K+ and improvement among studied groups.   

 
Mean preoperative 

K+ 
No of patients Improvement No improvement P value 

Group A 
(n = 46) 

K+ <  5 19 17 (89.47%) 2 (10.53%) > 0.05 
NS K+ >  5 27 22 (85.19%) 4 (14.81%) 

Group B 
(n = 40) 

K+ <  5 14 10 (71.43%) 4 (28.57%) > 0.05 
NS K+ >  5 26 20 (76.92%) 6 (23.08%) 

 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

2887 

 

Table (7): Correlation between preoperative Na+ and improvement among studied groups.   

 Mean preoperative Na+ No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Na+ <  135 22 20 (90.91%) 2 (9.09%) > 0.05 
NS Na+ >  135 24 20 (83.33%) 4 (16.67%) 

Group B 
(n = 40) 

Na+ <  135 19 15 (78.95%) 4 (21.05%) > 0.05 
NS Na+ >  135 21 11 (71.43%) 6 (28.57%) 

 
Table (8): Correlation between preoperative HCO3 and improvement among studied groups. 

 Mean preoperative HCO3 No of patients Improvement No improvement P value 

Group A 
(n = 46) 

HCO3 <  15 29 25 (86.21%) 4 (13.79%) > 0.05 
NS HCO3 > 15 19 17 (89.47%) 2 (10.53%) 

Group B 
(n = 40) 

HCO3 <  15 23 18 (78.26%) 5 (21.74%) > 0.05 
NS HCO3 >15 17 12 (70.59%) 5 (29.41%) 

 
Table (9): Correlation between preoperative UTI and improvement among studied groups. 

 preoperative UTI No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Positive UTI 22 19 (86.36%) 3 (13.64%) > 0.05 
NS Negative UTI 24 21 (87.5%) 3(12.5%) 

Group B 
(n = 40) 

Positive UTI 20 15 (75%) 5 (25%) > 0.05 
NS Negative UTI 20 15 (75%) 5(25%) 

 
3- U/S findings 
A- Parenchymal thickness 
 
Table (10): Correlation between preoperative parenchymal thickness and improvement among studied groups. 

 
Mean preoperative Parenchymal 

thickness(mm) 
No of patients Improvement No improvement P value 

Group A 
(n = 46) 

P. thickness <  10 18 12 (66.67%) 6 (33.33%) < 0.01 
HS P. thickness >  10 28 28 (100%) 0 

Group B 
(n = 40) 

P. thickness <  10 29 19 (65.52%) 10 (34.48%) < 0.01 
HS P. thickness >  10 11 20 (100%) 0 

 
B- Corticomedullary differentiation 
 
Table (11): Correlation between preoperative corticomedullary differentiation and improvement among studied 
groups. 

 
preoperative Corticomedullary 

differentiation 
No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Good 30 30 (100%) 0 < 0.01 
HS Poor 16 10 (62.5%) 6 (37.5%) 

Group B 
(n = 40) 

Good 14 14 (100%) 0 < 0.01 
HS Poor 26 16 (61.54) 10 (38.46%) 

 
C- Parenchymal echogenicity 
 
Table (12): Correlation between preoperative parenchymal echogenicity and improvement among studied groups. 

 preoperative Parenchymal echogenicity No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Normal 19 19 (100%) 0 
< 0.01 

HS 
Grade I 20 20 (100%) 0 

Grade II 7 1 (14.28%) 6 (85.72%) 

Group B 
(n = 40) 

Normal 0 0 0 < 0.01 
HS Grade I 21 21 (100%) 0 

Grade II 19 9 (47.37%) 10 (52.63%) 

 
5- Renal isotopic GFR 
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Table (13): Correlation between preoperative GFR of target kidney and improvement among studied groups. 

 Mean preoperative GFR(ml/min) No of patients Improvement No improvement P value 

Group A 
(n = 46) 

GFR <  30 17 11 (58.3%) 6 (41.7%) < 0.01 
HS GFR >  30 29 29 (100%) 0 

Group B 
(n = 40) 

GFR <  30 15 5 (33.33%) 10 (66.67%) < 0.01 
HS GFR >  30 25 25 (100%) 0 

 
6- Etiology of obstruction 
Table (14): Correlation between etiologies of obstruction and improvement among studied groups. 

 Cause of obstruction No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Calcular obstruction 27 24 (88.89%) 3 (11.11%) > 0.05 
NS Stricture 19 11 (57.89%) 3 (42.11%) 

Group B 
(n = 40) 

Calcular obstruction 24 19 (79.17%) 5 (20.83%) > 0.05 
NS Stricture 16 11 (68.75%) 5 (31.25%) 

 
7- Types of intervention  
Table (15): Correlation between types of intervention and improvement among studied groups. 

 Types of intervention No of patients Improvement No improvement P value 

Group A 
(n = 46) 

Direct 26 22 (84.62%) 4 (15.38%) > 0.05 
NS Staged 20 18 (90%) 2 (10%) 

Group B 
(n = 40) 

Direct 32 24 (75%) 8 (25%) > 0.05 
NS Staged 8 6 (75%) 2 (25%) 

 
Morbidity 
Table (16): Incidence of postoperative morbidity among the studied groups. 

 
Morbidity 

Bleeding from nephrostomy Wound gaping Pyelonephritis Perinephric abscess Myocardial infarction Wound infection Septic shock 
A 
(n = 46) 

Number 0 0 1 0 0 1 0 

B 
(n = 40) 

 Number 2 1 1 1 1 2 1 

P value 0.0001 (HS) 

 
4. Discussion 

The main step in the treatment of obstructive 
renal failure is drainage. Drainage of the obstructed 
tract could be as simple as catheter drainage of the 
bladder or a definitive operation to remove the cause 
of obstruction. Intermediate steps as bypassing 
ureteric obstruction by a catheter or proximal 
diversion by percutaneous nephrostomy (PCN) have 
their indications. However an initial medical 
treatment may be required particularly in cases of 
advanced degrees of renal failure where 
hypervolemia, hyperkalemia and acidosis may 
necessitate appropriate treatment. In severely affected 
patients (urgent cases) we tried to relief obstruction 
by simple short procedure as many patients in this 
group were had poor general conditions and this agree 
with Mokhmalji et al. (2001) who recommended that 
before any procedure patients must be euhydrated, 
controlled electrolytes and acid base balance.  

The replacement therapy with fluids, electrolyte 
and acid base monitoring after stenting are very 
essential for uremic patients to compensate post 
obstructive diuresis and this was recommended by 
Gulmi et al. (1995). 

In patients with chronic obstructive renal failure, 
the major goals were to establish euvolemia, to 
correct hypertension, hyperkalemia and acidosis to 
minimize the uremic bleeding tendency. Dialysis 
could be utilized to prepare the patient for definitive 
treatment. In this work dialysis was performed 
urgently preoperative to 10 patients of group A and 
all patients of group B to improve the general 
condition and physical fitness of those patients for 
anesthesia and surgery. 

Direct definitive intervention in this work was 
applicable in 58 (67.44%) patients 26 (44.83%) of 
group A and 32 (80%) patients of group B. Staged 
treatment was done in 28 (32.56%) patients 20 cases 
(43.48%)  of group A and 8 patients (20%)  of group 
B. We tried to compare the results of direct 
intervention with staged intervention as regards 
recovery of renal function. No significant difference 
was noticed between both types of intervention either 
in patients with chronic obstructive renal failure.  
Improvement 

In 1982 Singh et al. reported renal function 
improvement in 86%, while 6% showed no 
improvement and they were given regular dialysis 
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after surgical management of 50 patients with renal 
and ureteric calculi and renal failure (31 acute renal 
failures and 19 chronic renal failures).  

In 1985 Gupta et al. reported renal function 
improvement in 40 patients (67.8%), 8 cases (13.6%) 
showed no improvement and 11 cases (18.6%) 
continued to have progressive renal failure in 
management of 59 patients with renal and ureteric 
calculi presented with chronic renal failure. 

In 1992 Cohen et al. reported that relief of 
obstruction in 3 patients with end stage renal disease 
led to discontinuation of dialysis. 

 In 2001 Gharbi et al. reported improvement of 
renal function in 16 (58%) cases with acute 
obstructive renal failure, remained unchanged in 6 
(21%) and 3 cases (10.5%) continued to have 
progressive renal failure. 

Witheraw and Wickham (2003) reported 
different degrees of improvement in 17 cases 
(89.5%), 2 cases (10.5%) remained stable, while no 
patient required long term dialysis  after 
nephrolithotomy on 19 patients with chronic renal 
failure.  

In 2004 Goel et al. reported improvement of 
renal function in 18 (90%) cases with chronic renal 
failure, and nephrolithiasis, remained unchanged in 1 
(5%) and 1 case (5%) continued to have progressive 
renal failure. 

In our series patients with chronic obstructive 
renal failure (group A), showed improvement in 33 
patients (71.74%), equivocal improvement in7 
patients (15.21%) and did not improve in 6 patients 
(13.04). Out of the 6 patients who did not improve 
after management 2 patients (4.35%) remained 
unchanged and 4 patients (8.68%) continued to have 
progressive renal failure up to regular dialysis. In 
patients with chronic obstructive renal failure (group 
B), renal functions showed different degrees of 
improvement as follow: In 14 patients (35%) good 
improvement and subsequent complete weaning from 
dialysis occurred, while in 16 patients (40%) there 
was a decrease in weekly dialysis sessions from  3 to 
2 sessions/week. In the remaining 10 patients (25%) 
there was no improvement and patients continued to 
have regular dialysis as preintervention. 
 
Morbidity  

The overall complications in this series were 
(13.79%) %. There was significant difference 
between the incidence of morbidity in patients with 
chronic renal failure. The incidence was much more 
in the chronic cases group B. 

Bleeding from nephrostomy in this series 
occurred in 2 patients (2%), while Singh et al. (1982) 
sighted 3 cases (6%) of operative hemorrhage that 

need blood transfusion.  Perinephric collection 
occurred in 2 patients (2%).  

Bedair (1983) reported 4 (5%) cases of 
septicemia in his series. Catheter problems 
(obstruction or dislodgement) are the most frequent 
minor complication met with (Bedair, 1983; Stables, 
2001).  

Stables, (2001) reported that bacteremic reaction 
occurred in 1.9% after placement of percutaneous 
nephrostorny. 

In this series wound gaping occurred in 1 patient 
(1.16%) and wound infection in 3 patients (3.48%). 

 Witheraw and Wickham (2003) reported 2 
patients (4%) with delayed wound healing and 4 with 
wound infection. Delayed wound healing and 
infection are probably seen more in patients with 
renal failure. This may result in part from uremic 
immunosuppression. 

Pyelonephritis in this series occurred in 2 
patients (2.32%) and perinephric abscess occurred in 
1 patient (1.16%). Gupta et al. (1985) reported 12 
cases (24%) with positive urine culture 
postoperatively. 
 
Mortality 

The mortality rate in our series is (2.32%) which 
is not high if compared with other series dealing with 
corrective surgery in obstructive renal failure. Singh 
et al. (1982) reported (8%), Gupta et al. (1985) 
reported overall mortality rate of (17%), while 
Witheraw and Wickham (2003) reported (10.5%). 

The urologist must have a high index of 
suspicion to detect septicemia in patients with 
obstructive renal failure because uremic patients 
usually do not have the classic signs of this condition 
(Ansong and Smith, 2003). 

In this series septic shock occurred in 1 patient 
(1.16%) and myocardial infarction occurred in 1 
patient (1.16%) after direct surgery in group B. While 
in group A, no mortality occurs. 

This figure is lesser than the figure reported by 
Stables (2001) which was (1.9%) after replacement of 
percutaneous nephrostomy. However Bedair (1983) 
reported 4 cases (5%), a figure higher than ours 
because of the low incidence of infected obstructed 
systems in our series. 
 
Conclusion  

No significant difference was noticed between 
both types of intervention (direct or staged) as 
regarding renal improvement in patients with chronic 
obstructive renal failure under regular dialysis or not. 

There was no correlation between the degree of 
improvement of renal function and the degree of renal 
failure according to preoperative creatinine clearance, 
preoperative urinary tract infection, methods of 
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intervention, age, sex, biochemical state of the 
patient, or to etiology of obstruction in patients with 
chronic obstructive renal failure under regular dialysis 
or not. 

The degree of improvement of renal function 
found to be correlated to preoperative residual 
parenchymal thickness, parenchmal echogenicity, 
corticomedullary differentiation, and radioisotope 
GFR. 

Finally there is evidence of reversibility of renal 
function after long standing obstruction which 
provides justification for efforts to identify and treat 
urinary tract obstruction even if a patient with an 
obstruction requires dialysis to avoid the dialysis or 
kidney transplantation or helping patients under 
dialysis for complete weaning form dialysis or 
decrease their number of weekly sessions, and in all 
cases the risk of the procedures should be weighed 
against the chances of improvement as renal 
dysfunction due to chronic obstructive uropathy is not 
always reversible. 
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Abstract: International monetary fund (IMF) manages and supervises the global financial system. Its purpose is to 
facilitate development and stabilize international exchange rates. The present study has been conducted to examine 
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Introduction:  

An international financial organization 
which manages and supervises the global financial 
system is known as The International Monetary Fund 
(IMF). IMF came into existence in 1944, during the 
United Nations Monetary and Financial Conference. 
In the United States IMF’s head office is in 
Washington, D.C. (Teunissen and Akkerman, 2005, 
pp. 78 - 96). 

The purpose of existence of IMF is to 
facilitate development and to stabilize international 
exchange rates. By keeping track of its member 
countries’ macroeconomic policies, balance of 
payments and exchange rates, IMF administers global 
financial system. Currently IMF has 186 members. 
Other then North Korea, Monaco, Cuba, Taiwan, 
Tuvalu, Andorra, Nauru, and Liechtenstein all 
member of United Nations are direct participants in 
IMF. (Dreher, 2004, pp. 445 – 464). 

Especially to poor and underdeveloped 
countries, IMF provides long-term high leveraged 
loans. The global influence of IMF is consistently 
increasing. In order to ensure that IMF’s member 
counties’ perspective financial requirements are 
fulfilled during the current global credit crunch, 
recently it was decided that additional financial 
resources would be provided to IMF. Therefore, 
International Monetary Fund plays a vital role of the 
in the Global Financial System and often works as an 
international lender of last resort. (Teunissen and 
Akkerman, 2005, pp. 78 – 96). 

In this essay we will critically evaluate the 
role of International Monetary Fund in the global 
financial system as an international lender of the last 
resort. Moreover, we will determine the importance 

and significance of IMF as well as its current status, 
functions and objectives will be discussed.  
 
The Role of the International Monetary Fund in 
the Global Financial System 
IMF’s Purpose of Existence and Functions 

Great depression of 1930’s cased an 
extraordinary fall down in the global financial 
activates. It is also considered as one of the reasons 
which triggered the disastrous World War II. In order 
to prevent such disaster from happening again, in 
1944, world famous leaders met in Bretton Woods to 
develop financial and economic cooperation amongst 
counties. As a result of this conference IMF came 
into existence. IMF was based on macroeconomic, 
multilateral and global financial cooperation. 
(Barnett, Finnemore, 2004, pp. 134 – 170). 

The prime purpose of its existence was to 
look after global financial system and to be a lender 
of the last resort. Therefore, it provides loans even in 
the global financial crisis and credit crunch situations. 
Besides providing loans and financial assistance IMF 
provides early warnings regarding potential finical 
crisis of a county as well as global ones. It helps 
countries in formulation of financial policy by giving 
expert advices according to each individual country’s 
situation and socio-political-economic conditions. 
(McLeod, 1983, pp. 44 – 61) 

One of the prime purposes of IMF is to 
provide timely loans to countries when their balance 
of payment is imbalanced due to trade deficits. To 
ensure that their loans are repaid to them by their 
creditors (countries obtaining loans) IMF intervene 
and give advices regarding country’s financial and 
economic policies. Since IMF is created the rate of 
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international financial integration and globalization 
has increased and constantly increasing. (Calomiris, 
1998, pp. 12 – 28). 

At the time of creation there were only 45 
members of IMF. They all had common goals toward 
reformation of international payment system, 
stabilization of exchange rates globally. The most 
importantly purpose of IMF creation was to stabilize 
economic system worldwide. The International 
Monetary Fund is a financial reserve or pool created 
as a result of investments or contributions made by 
all member counties.  Member counties can borrow 
money from this pool when their balance of payment 
for a year does not balance. (Rapkin, and Jonathan R, 
2005, pp. 26 - 39). 

Presently 186 counties are present members 
of IMF striving towards achieving global financial 
stability, international trade enhancement, higher 
employment generation, poverty reduction, economic 
growth stability and international monetary 
cooperation. (Sakbani, 2005, pp. 11 – 25). 
 
IMF as a Lender of the Last Resort  
 In a situation of financial crisis where 
availability of credit becomes extinct, financial 
institutions do not want to provide credit due to fair 
of creditor’s bankruptcy. In such a situation, a 
financial institution which is willing to provide credit 
is called as lender of the last resort. As IMF was 
created with the intention of creating global financial 
cooperation and harmony therefore, it provides credit 
and long-term loans to needy countries even during 
global financial crisis and economic instable 
situations such as recession and depression. 
(Calomiris, 1998, pp. 12 – 28). 
 When most borrowers and lenders become 
insolvent as a result of fractional reserve banking 
panic withdrawal of deposited money in the bank can 
occur. In such a situation IMF prevent panic 
withdrawal from speeding and hence protect 
depositors from closing their accounts (Niskanen, 
1998, pp. 6-7). So in this way IMF saves entire 
economy and prevents numerous businesses and 
financial institutions from collapsing. In severe 
financial crisis situation State Banks and other 
institutions can also borrow money from IMF.  IMF 
is considered as a lender of the last resort because it 
also provides loans even when the borrowers’ 
financial conditions are poor and there is a possibility 
of their collapse.  (Dreher, 2004, pp. 445 - 464). 

 
Importance and Significance of IMF 

IMF consistently concentrates and works to 
improve its member countries’ economies. IMF funds 
are used to providing financial assistance to countries 
facing severe financial crisis or whose balance of 

trade shows deficit. Moreover, when stoppage occurs 
in global market liquidity and capital inflows, IMF 
provide assistance so that economies can survive. 
When banking sector of a country reaches bankruptcy 
for instance due to recession or severe economic 
crisis then in such situations IMF provides support to 
the banking sector by supplying required financial 
support. (Arthur, Sheffrin, 2003, pp. 478 – 488). 

 Low-income countries especially under 
developed ones already facing problems due to food, 
energy and fuel price increase. It is causing decline in 
remittances, industrial activities and trade. Moreover, 
due to this social unrest and political instability will 
increase further. According to World Bank report, 
this year approximately fifty million further people 
will be poverty. Till 2015, three million children may 
further die if the required financial assistance is not 
provided to such poor countries. Therefore, to give 
financial assistance to low-income countries 
additional six billion dollars were announced to be 
provided by IMF. (Barnett, Finnemore, 2004, pp. 134 
– 170). 

IMF when provide loans and requisite 
financial assistance in return it levies certain reforms 
on the borrowing country. Those reforms are known 
as Washington Consensus. These reforms or 
conditions can result in strict price control, fixed 
exchange rate policies and under or over-valuation of 
currency. Therefore, financial crisis prevention is 
merely the intended objective of IMF rather than 
providing funds carelessly. So by levying conditions 
over borrowing country’s monetary, fiscal, trade, 
exchange rate and tax collection policies IMF ensures 
the economic stability of the country as well as return 
over its investment. (Griffith-Jones, Bhattacharya, 
2001, pp. 49 - 109). 

Some times when a country consistently 
suffers trade deficit and financial instability it 
becomes difficult to repay the borrowed money in the 
allocated time duration, therefore in such situation 
IMF reschedule old loans and grant additional time to 
the country to repay the debt.  
 
Current Status of IMF 

IMF still working towards achieving global 
economic stability as it was working the time it was 
created. The increased number of IMF member has 
strengthened IMF and purpose of its existence. In 
2008, the recession even affected the liquidity of 
IMF. Therefore, in order to meet credit shortfall, part 
of IMF’s gold reserves were sold according to the 
agreed of International Monetary Fund's executive 
board. (Sakbani, 2005, pp. 11 – 25). 

At G-20 London summit, in 2009, it was 
stated that to meet its member counties’ prospective 
financial needs so that they can sustain current global 
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financial crunch, additional financial resources will 
be required by IMF. During the London summit, the 
G-20 leaders promised that IMF’s supplementary 
cash will be increase to $500 billion. Moreover, they 
granted member countries special drawing rights, 
which allowed them to draw further $250 billion. 
(Griffith-Jones, Bhattacharya, 2001, pp. 49 - 109). 

 
Critical Analysis of IMF and its Functions 
 Economists often make two criticisms on 
IMF aid. First of all along with financial support, 
IMF’s conditionalities come also which includes 
Structural Adjustment Programs (SAP). Main 
objective of levying conditions is to ensure protection 
of investment by achieving target performance 
therefore conditionalities results in social unrest and 
instability. On the other hand, poverty further 
increases in the borrowing country due to the SAP. 
(Williamson, 1982, pp. 11 - 25). 

IMF is a financial reserves fund in which 
world most rich and developed countries, people, 
institutions and organizations invest and earn return 
over their investment in the form of interest. Some 
people critics that rather than making suggestions and 
providing advices, IMF start instructing and dictating 
borrowing country’s economic policies and financial 
matters to ensure safety of their investment. 
Moreover, they use their power and influence for 
gaining non-financial benefits. It is also said that the 
purpose of creation of IMF was to ensure solidarity 
and power of certain dominant countries by offering 
loans so that they can control and suppress needy 
countries economically and politically. (Dreher, Axel, 
2004, pp. 53 - 75). 

Although, it provide timely loans and 
financial stability but at the same time it exploits its 
creditor countries. IMF is not like a charitable trust, 
who just gives money without any interest. IMF is a 
specialized financial institution and even though it 
provides timely and flexible loans it does not mean 
that they are not interested in earning interest or non 
financial benefits. (Dreher, 2003, pp. 101 - 120). 
 IMF conditionality may result in rising 
direct and indirect taxes so that budget deficit can be 
balanced and government revenues can be generated. 
But when such condition is imposed in a country it 
further weakens its economy. So in this way rather 
than making economic conditions better it actually 
works other way around. As in the case of Pakistan, 
even though Pakistan was facing hyper inflation but 
still IMF’s conditionality resulted in utility, electric 
and fuel prices increase. As a result prices of 
commodities further increased and industrial 
production declined. (DeRosa, 2001, pp. 17 – 28). 

IMF conditionality has great impact on 
public health of borrowing country. According to a 

research made in 2008 by two analysts of Cambridge 
and Yale universities, thousands of deaths in Eastern 
Europe has caused due to tuberculosis as a result of 
strict conditions imposed by IMF on international 
loans borrowers (Chomsky, 2009). It was an indirect 
effect of IMF conditionality because fewer funds 
were allocated to public health care due to which 
tuberculosis cases increased which ultimately lead to 
thousands of deaths. The countries which have 
obtained loans from IMF, the deaths caused by 
tuberculosis have increased to 16.6%.  (Teunissen 
and Akkerman, 2005, pp. 78 - 96). 

 
Conclusion 

After analyzing the whole essay it is clear 
that IMF plays a vital role in the global financial 
assistance. IMF is called as the lender of the last 
resort because it lends money to countries facing 
financial crisis in such a situation when there is no 
one to give them loans.  By providing timely loans to 
countries facing financial crisis IMF saves them from 
destabilizing.  
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Abstract: Background: The aim of this study is to compare the levels of osteoclastogenesis-related factors sRANKL 
and OPG and their ratios as well as the level of IL-17 in gingival crevicular fluid (GCF) from subjects with chronic 
periodontitis, generalized aggressive periodontitis and controlled type 2 DM patients with chronic periodontitis. 
Methods: GCF samples and clinical periodontal parameters were randomly obtained from sixteen patients with 
chronic periodontitis, 16 patients with aggressive periodontitis, 16 patients with controlled diabetes type II and 12 
healthy controls. Concentrations of sRANKL, OPG, and IL-17 in GCF were analyzed by enzyme-linked 
immunosorbent assay (ELISA). Results: Higher concentration levels of sRANKL, OPG, RANKL/OPG ratios and 
IL-17 in the three diseased (experimental) periodontitis groups compared to the control group. Aggressive 
periodontitis group showed higher concentration level of GCF IL-17 in GCF significantly higher than both chronic 
periodontitis and diabetic groups. Significant There was positive correlation of sRANKL, IL-17, and sRANKL/OPG 
ratio in GCF with the clinical parameters (P <0.01). Conclusion: GCF total amount of sRANKL, OPG were 
significantly increased in periodontal disease, supporting its role in the alveolar bone changes developed in this 
disease. Th17 responses may be characteristic of AgP, and IL-17 may play a role in the pathogenesis of aggressive 
periodontitis. 
[Riham Omar Ibrahim Receptor Activator of Nuclear Factor-Kappa B Ligand, Osteoprotegerin and 
Interleukin-17 Levels in GCF of Chronic, Aggressive Periodontitis and Type 2 Diabetes] Life Science Journal 
2012; 9(4):2895-2903]. (ISSN: 1097-8135). http://www.lifesciencesite.com.425 
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1. Introduction:  

Chronic periodontitis (CP) and aggressive 
periodontitis (AgP) are bacteria-induced infections 
affecting the periodontium and resulting in the loss of 
tooth attachment and bone resorption. Aggressive 
periodontitis is characterized by a rapid and severe 
periodontal destruction in young systemically healthy 
subjects, and can be subdivided into localized and 
generalized forms according to the extension of the 
periodontal destruction.1 Lipopolysaccharides and 
other virulence factors of periodontal pathogens have 
been shown to promote a host-mediated, tissue-
destructive immune response. The nature of tissue 
destructin  may be influenced by microbial, 
environmental, behavioral and genetic factors.2 There 
is evidence that a local autoimmune reaction may 
participate in the onset and persistence of the 
aggressive periodontitis.3 Systemic diseases that 
affect the host response, such as diabetes mellitus 
(DM) either type 1 or type 2 may potentiate the 
severity of periodontal disease and accelerate bone 
resorption.4 Considerable evidence supports DM as a 
risk factor for periodontal diseases because the 
incidence, progression, and severity of periodontal 
diseases are higher in subjects with type 2 DM than 
in those without DM.5 

The hallmark of periodontal diseases is bone 
resorption. This is mainly an action of the innate and 
adaptive immune mechanisms.6 The mechanism of 
bone resorption and remodeling is coordinated by the 
interaction among the receptor activator of nuclear 
factor-kappa B (RANK), RANK ligand (RANKL), 
and its decoy soluble receptor osteoprotegerin (OPG). 
The expression of these receptors is regulated by 
several inflammatory mediators and bacterial 
products. RANK protein expression has been 
detected in normal dendritic cells, CD4 and CD8      
T lymphocytes, osteoclast monocytic precursors, and 
endothelial cells.  RANK remains expressed on 
osteoclast lineage cells throughout their life span.7 

RANKL is a homotrimeric transmembrane protein 
that is expressed as a membrane-bound and a 
secreted protein, which is derived from the 
membrane form as a result of either proteolytic 
cleavage or alternative splicing.8 Many cell types 
express RANKL, including osteoblasts, periodontal 
ligament fibroblasts, gingival fibroblasts and 
endothelial cells. More than 50% of T cells and 90% 
of B cells express RANKL in periodontitis tissue, 
whereas less than 20% of either B cells or T cells 
showed RANKL expression in healthy gingival 
tissue.9  
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RANKL functions both as a membrane 
anchored molecule and as a soluble molecule, both 
forms bind to RANK. The binding of RANKL to 
RANK elicits osteoclastogenesis and promotes the 
activation and survival of osteoclast cells, which, in 
turn, results in bone resorption.10 

Osteoprotegerin (OPG), also known as 
osteoclastogenesis inhibitory factor (OCIF), is a 
secreted TNF receptor member that is expressed 
ubiquitously by many types of cells and tissues. OPG 
is produced by osteoblasts,11 endothelial cells and 
vascular smooth muscle cells.12 OPG binds RANKL 
and thereby prevents activation of its single cognate 
RANK. Osteoclast activity is likely to depend, at 
least in part, on the relative balance of RANKL and 
OPG.13 Serum OPG is significantly increased in both 
type 1 and type 2 diabetic patients.14 There is growing 
evidence that Interleukin-17 (IL-17), produced by a 
subset of T-helper cells (Th17) play a role in 
inflammatory reaction, autoimmunity, and 
antimicrobial responses in a variety of infectious and 
inflammatory diseases  at mucosal surfaces.15 IL-17 
has been found in patients with relatively severe 
periodontitis, where it could potentially contribute to 
bone destruction.16 Also, IL-17 and RANKL were 
positively correlated to each other and to RAR-
related orphan receptor gamma(RORγt) in inflamed 
tissue of periodontitis patients.17 

There was a positive correlation between the 
level of gingival crevicular fluid RANKL/OPG ratio 
and clinical parameters; periodontal pocket depth and 
clinical attachment loss suggesting that elevated 
levels of local RANKL is responsible for periodontal 
bone resorption.18 

Therefore, the aim of this study is to compare 
the levels of sRANKL and OPG and their ratios as 
well as the level of IL-17 in gingival crevicular fluid 
(GCF) from subjects with chronic periodontitis, 
generalized aggressive periodontitis and in type 2 
DM patients with chronic periodontitis. Our 
hypothesis is that aggressive periodontitis may be 
associated with an autoimmune reaction and 
increased IL-17 expression. Also, RANKL/OPG ratio 
may be altered in diabetic individuals. It has been 
proposed that individuals with type 2 DM display 
certain features of inflammation and immunity that 
can alter the pathogenesis of periodontal diseases. 

 
2. Materials and Methods: 
Study Population: 

Sixty subjects (age range: 26-70 years) were 
selected from those attending the outpatient clinic, 
Department of Oral Medicine, Periodontology and 
Oral Diagnosis, Faculty of Oral and Dental Medicine, 
Cairo University, Cairo, Egypt, between April 2011 
and February 2012. It was a clinical randomized 

controlled study which included four groups: 16 
patients with chronic periodontitis, 16 patients with 
aggressive periodontitis, 16 patients with controlled 
diabetes type 2 and 12 controls. Subjects were 
randomly assigned using a coin toss. The assignment 
of subjects to the groups was carried out by the clinic 
coordinator remote from the study. The 
randomization code was held centrally by the clinic 
coordinator and was not broken until completion of 
the data analysis. Detailed medical history of each 
subject was obtained according to the detailed 
questionnaire of the modified Cornell Medical 
Index.19 

 
Inclusion Criteria: 

Patients were diagnosed with moderate-to-
advanced generalized chronic periodontitis, or 
generalized aggressive periodontitis based on the 
clinical and radiographic criteria proposed by the 
1999 World Workshop for Classification of 
Periodontal Diseases and Conditions. 20 The criteria 
for entry were a minimum of 14 natural teeth, 
excluding third molars, with at least five to six teeth 
had sites with probing depth =6 mm and attachment 
loss =5 mm and radiographically determined bone 
loss.   

Data concerning the duration and medication 
were obtained from diabetic patient’s medical record. 
All subjects had presented with type 2 DM diagnosis 
for =5 years and under a controlled therapy.  

A blood sample from each subject was taken to 
measure glycated hemoglobin (HbA1c). Blood 
samples were collected in a single laboratory and 
expressed as, a percentage with a normal healthy 
range of 4.5% to 8%. Therefore, subjects who had 
HbA1c values =8% were assigned to be well-
controlled. Patients who presented HbA1c levels 
>8% were assigned to be poorly controlled and were 
excluded from the study.  
 
Exclusion Criteria 

Exclusion criteria were: pregnancy, lactation, 
current smoking or even within the last 5 years. All 
patients did not have any systemic illness that could 
affect the progression of periodontal disease and had 
not received any periodontal therapy and/or 
antibiotic, non-steroidal anti-inflammatory therapies 
during the previous 6 months prior to the study. 
Subjects with periapical pathology, orthodontic 
appliances, and multiple systemic complications of 
DM were also excluded from the study. 

Twelve patients were selected from 
periodontally healthy volunteers who either patients 
were presenting for other dental treatment or 
University staff members. The study protocol was 
approved by the Ethic Committee of Faculty of Oral 
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and Dental Medicine. And it was explained to all 
participants, and informed consent forms were 
signed. 
 
Clinical Monitoring 

Clinical examination was performed by one 
calibrated examiner. For each patient, individual 
number of teeth presents and the clinical parameters 
were documented, excluding the third molar. The 
following periodontal parameters were evaluated on 
study sites: plaque index (PI),21 gingival index (GI),22 
probing depth (PD), clinical attachment loss (CAL) 
using William’s graduated periodontal probe to the 
nearest 0.5 mm.  
 
Collection of Gingival Crevicular Fluid (GCF) 

GCF was sampled one week after clinical 
examination so as not to alter its nature and to decide 
the most affected sites to collect GCF. After isolating 
the tooth with a cotton roll, supragingival plaque was 
removed with a curette without touching the gingival 
margin and dried gently with an air syringe. GCF was 
collected using standard filter paper strips 
(PerioPaper, Oraflow, Smithtown, NY             ) 
which were placed into the deepest sulci/pocket until 
mild resistance was felt and left in place for 30 
seconds. Strips visually contaminated by blood were 
excluded. After GCF collection, the strips were 
immediately placed in Eppendorf vials containing 
250 μl of phosphate buffered saline (PBS). The 
samples were left at 4◦C for 2 hrs and, then, they 
were frozen at −70◦C and stored until cytokine 
analysis by ELISA. 
 
Quantification of Cytokine sRANKL, OPG and 
IL-17 

Results were reported as concentrations of 
related factors in each GCF sample (as picograms per 
microliter) (pg/µl) per site in 30 seconds.  

Aliquots of each GCF sample were assayed by 
ELISA to determine the level of sRANK-L, OPG, 
and IL-17 according to the manufacturer’s 
recommendations. GCF was eluted from each filter 
paper strip into PBS as follows: each strip was lifted 
to the surface of the eluent, and another 350 μL of 
PBS was added to the strip (600 μL final volume). 
Samples were, refrigerated at 4◦C for another 20min 
and centrifuged at 10,000 rpm for 10 min. Finally, 
the strips were discarded. Commercial ELISA kits for 
sRANKL ( Koma Biotech Inc., biotechnology) 
(Catalog No. K0331187) OPG and IL-17, (R and D 
systems, Quantikine, Minneapolis, MN, USA) 
(Catalog Number: DY805 for OPG and Catalog 
Number D1700 for IL-17) were used to analyze 
sRANKL, OPG, &IL-17. The kit employs a 
quantitative “sandwich” enzyme immunoassay 

technique. Briefly, antihuman monoclonal antibody 
specific for sRANKL, OPG, and IL-17 was precoated 
onto a 96-well microplate. Any sRANKL, OPG, and 
IL-17 present was bound by the immobilised 
antibody. After washing of unbound proteins, an 
enzyme-linked Horseradish Peroxidase (HRP) 
polyclonal antibody specific for sRANKL, OPG, and 
IL-17 was added to each microplate well and 
incubated. Then, a tetramethylbenzidine (TMB) 
substrate solution was added to each well. Any color 
developed was proportional to the amount of 
sRANKL, OPG, and IL-17 respectively. The 
enzyme-substrate reaction is terminated by the 
addition of a sulphuric acid solution. The intensity of 
the color (optical density) was measured by 
spectrophotometer at a wavelength of 450nm 
(wavelength correction set to 540 nm) within 30min. 
A standard curve was prepared against their optical 
density and the concentration sRANKL, OPG, and 
IL-17 were determined. Sites with sRANKL, OPG or 
IL-17 levels below the detection limit of assay were 
scored as negative. The minimum detectable dose 
limit of human RANKL is typically less than 66 
pg/µl, anti-human OPG is 36 pg/µl and the minimum 
detectable doses for IL-17 were less than 15 pg/µl. 

 
Statistical Analysis 

Statistical analyses were performed using SPSS 
20 (Statistical Package for Scientific Studies) 
software program. Data were first examined for 
normality by the Kolmogorov-Smirnov test, and data 
that did not achieve normality were analyzed using 
non-parametric methods. 

The study unit for sRANKL, OPG and IL-17 
levels was the site rather than the subject because 
periodontitis is a site-specific disease. The primary 
variables were differences in the levels of sRANKL, 
OPG and IL-17 and the RANKL/OPG ratio. The 
secondary variables were clinical parameters, and 
plasma levels of HbA1c. The percentage of sites with 
PI, GI, the mean PD, CAL, and the levels of HbA1c 
were computed for each subject. One way ANOVA 
was used to asses significant of age, CAL, and IL-17 
between groups. When there were significant 
differences by the ANOVA test, a pairwise 
comparison was performed by the Tukey test. 
Kruskal-Wallis test used to assess significance of PI, 
GI, PD, sRANKL, OPG, and sRANKL/OPG ratio 
between groups. When there were significant 
differences by Kruskal-Wallis test, a pair wise 
comparison was performed by Mann-Whitney with 
Bonferroni correction. Chi square test was used to 
detect the difference in frequencies of gender 
between groups. The possible correlation between the 
levels of sRANKL, OPG, IL-17, and sRANKL/OPG 
ratio and clinical parameters of sampled sites and 
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HbA1c% were tested by the Spearman rank 
correlation. The significance level established for all 
analyses was 5%. Except for pair wise comparison 
was performed by Mann-Whitney p value was 
adjusted by Bonferroni correction to 0.008. 
 

3. Results 
There were no subject and site dropouts 

during the course of the study period. Thus, a total of 
60 subjects completed the study and a total of 180 
GCF samples were analyzed. 

Table 1: Demographic characteristic and Clinical parameters of study population 
Characteristics  Chronic  

(n=16) 
Aggressive  
(n=16) 

Diabetic patients 
(n=16) 

Control  
(n=12) 

Age(years) 
- Mean ±Sd 
- Range  

 
48.37 ±6.88 
38 to 60 

 
33.68 ± 4.6a 
26 to 42 

 
56.56 ±7.2 
45 to 70 

 
33.08 ±5.68a 
26 to 42 

Gender (n) 
- Male 
- Female  

 
7 
9 

 
6 
10 

 
7 
9 

 
5 
7 

Controlled treatment regimen (n)    
16 

 

Clinical parameters per site in 4 groups and glycemic parameters (HbA1c value) in treated diabetic type II patients  
PI median (Iq range) 2(1)a 2 (1)a 1 (0)b 1(1)b 
GI median (Iq range) 2 (0.75)ab 2 (0)a 1 (1)b 1 (0.75) 
PD (mm) mean ±Sd 5.06 ±0.57 6.8 ±1.22 3.75 ±1 1.42 ±0.52 
CAL (mm) mean±Sd 6.31 ±1.19 8.69 ±1.92 4.06 ±1.06 0.5 ±0.52 
HbA1c % mean ±Sd   7.13 ± 0.62  

Similar superscript, lowercase letters indicate statistically non significant differences by analysis of variance and 
Tukey test (P <0.05) within each experimental group 
 

There was no statistically significant differences 
between aggressive periodontitis and control groups 
as regards age and gender (P >0.05).  

No statistically significant differences in plaque 
index between chronic and aggressive periodontitis, 
also, between controlled type II DM and controls. As 
regards the gingival index, statistically significant 
differences were recorded between aggressive 
periodontitis group and type II diabetic group and 
between control group and other groups (P <0.05). 
Pd and CAL showed significant difference between 
all studied groups. 

 
sRANKL, OPG and IL-17 Levels: 

The concentrations (picograms per microliter) 
(pg/µl) of sRANKL, OPG and IL-17 levels (mean 
±Sd) in the GCF per site of the 4 groups are 
presented in Figures 1, 2 and 3 respectively.  

There was statistically significant higher level 
of sRANKL, OPG and IL17 in the three diseased 
(experimental) groups compared to control group. 
Diabetic group showed higher concentration of 
sRANKL  525 ±49.67 than both CP 437.5 ±68.26a 
and AgP groups 380 ±83.7a with no statistically 

significant differences between the mean recorded of 
chronic and aggressive periodontitis groups (P 
>0.05). Diabetic group showed statistically 
significant higher level of sRANKL than non-
diabetic groups (P <0.05). 

In the mean time OPG level in the diabetic 
group 425.63 ±25.55b was statistically significant 
higher than in AgP group 328 ±38.96a (P <0.05). 

The level of IL-17 was extremely low in the 
GCF of control group 35 ±18.83. Aggressive 
periodontitis group showed higher level of GCF IL-
17 significantly higher 179.38 ±52.34 than that in 
both CP 114.38 ±58.65a and diabetic groups 128.75 
±44.1a (P <0.05) where there was no statistically 
significant difference between chronic periodontitis 
group and type II diabetic group (P >0.05). 

Figure 4 presents the GCF sRANKL/OPG ratios 
in the 4 groups per site.  There was no statistically 
significant difference in the mean sRANKL/OPG 
ratios between the three experimental groups (AgP 
1.17±0.32a, CP 1.18±0.26a, and DM 1.24±0.16a (P 
>0.05), but was significantly higher than the control 
group 0.52± 0.11 
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Figure 1: Distribution of concentration (pg/µl) of sRANKL in the GCF per site in the 4 groups 

 
Figure 2: Distribution of concentration (pg/µl) of OPG in the GCF per site in the 4 groups 

 

Figure 3: Distribution of concentration (pg/µl) of IL-17 in the GCF per site in the 4 groups 

 
Figure 4: The ratios of RANKL/OPG in the 4 groups in GCF per site. 
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Correlations  
Table 2 presents the correlation coefficients 

for total amounts and concentrations of 
osteoclastogenesis-related factors and clinical 

parameters of the sampled sites and HbA1c. The 
present study demonstrates significant positive 
correlation of sRANKL, IL-17, and sRANKL/OPG 
ratio in GCF with PI, GI, PD, and CAL (P <0.01). 

 
Table 2: Correlation coefficients for the osteoclastogenesis-related factors and the clinical parameters per site and 

HbA1c levels 
Clinical and glycemic 

parameter 
Concentration  Ratio sRANKL/OPG 

sRANKL OPG IL-17 
PI 0.321* 0.15 0.343* 0.479* 

GI 0.375* 0.192 0.373* 0.515* 

PD 0.285* 0.182 0.672* 0.506* 

CAL 0.286* 0.191 0.602* 0.499* 
HbA1c 0.709* -0.232 -0.18 0.609* 

Significant at P <0.05 by the Spearman rank correlation test- * Significant 
 
4. Discussion 

This study compared the levels of bone-related 
factors (sRANKL and OPG) and cytokine (IL-17) in 
the gingival crevicular fluid (GCF) of systemically 
healthy, chronic periodontitis, aggressive 
periodontitis and controlled Type 2 DM patients with 
chronic periodontitis. We hypothesized that these 
three groups could exhibit different dysregulations of 
bone-related factors and proinflammatory cytokine 
profile which could affect their susceptibility to 
periodontal breakdown. It is important to understand 
the immunoinflamatory mechanisms that determine 
the higher susceptibility to periodontitis in patients 
with diabetes, compared to individuals without 
diabetes, as only minor periodontal microbiologic 
differences have been found between patients with 
and without diabetes.23 

The results of the present study showed that the 
concentrations of sRANKL, OPG were elevated in 
the GCF of CP, AgP and were significantly higher in 
periodontitis lesions of type II diabetic patients in 
comparison to non diabetic groups.  

These results run parallel to that reported by 
Ribeiro et al., 201124 who found that Type 2 diabetes 
mellitus, as a whole, upregulates the levels of OPG, 
sRANKL and IL-17 in sites with CP. It was thought 
that controlling the glycemic level in type II DM 
patients modulate the levels of biomarkers sRANKL, 
OPG.25 They found that total amounts and 
concentrations of sRANKL and RANKL/OPG ratios 
were higher in GCF of poorly controlled subjects 
than in well-controlled subjects. The interaction 
between AGE and its receptor (RAGE), which is 
present in different types of cells, enhances the 
expression of proinflammatory cytokines including 
interleukin (IL)-1 and -17 and tumor necrosis factor-
alpha.26 

Earlier studies reported that OPG protein was 
significantly lower (P < 0.05) in the periodontitis 
tissues 27 and in GCF of patients with periodontitis.28 

In the present study OPG concentration was elevated 
in all periodontitis groups. This is in accordance with 
the findings that  found that OPG expression from 
gingival tissue was higher in chronic periodontitis 
than in healthy patients.29 This could be explained by 
the observation that human periodontal ligament cells 
stimulated with lipopolysaccharide could inhibit 
osteoclastogenesis by producing higher levels of 
OPG than RANKL via the induction of IL-1β and 
TNF-α.30 Porphyromonas gingivalis upregulated the 
expression of OPG by human gingival fibroblasts and  
in human microvascular endothelial cells via a 
nuclear factor-Kappa B dependent pathway; thus 
these  cells may act as a source of OPG and thereby 
may play a role in regulating bone metabolism in 
periodontitis.31,32 So, the regulation of the balance 
between bone breakdown and reformation is 
modulated, to a large extent, by the secreted soluble 
receptor OPG. 

In the present study there was no statistically 
significant difference in sRANKL/OPG ratio among 
the three studied groups but were significantly higher 
than the control group (P<0.01) (Fig.4). Periodontal 
ligament fibroblasts are a source of RANKL, but 
concurrently produce OPG, in response to IL-1 
stimulation. Periodontal ligament fibroblasts and 
osteoblasts express RANKL and OPG mRNA via 
PKA and PKC signalling, respectively.33 
Furthermore, there was increased in OPG production 
by human gingival fibroblasts when stimulated by 
lipopolysaccharide (LPS) from Aggregatibacter 
actinomycetemcomitans and Porphyromonas 
gingivalis.32 

In this study, IL-17 was present at significantly 
higher concentrations in GCF from those with GAgP 
(179± 52.34pg/µL) than CP and diabetic patients 
with CP. The presence of IL-17 has been documented 
in sera of GAgP patients in significantly higher level 
than CP patients and healthy controls.34 This may be 
explained in part by the autoimmune reaction in AgP. 
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High levels of autoantibodies directed to extracellular 
matrix components (type I collagen, fibronectin and 
laminin) were detected in the sera of AgP patients.3 
Autoantibody binding to native and ROS -modified 
type I and type III collagens and citrullinated 
peptides CCP) were observed exclusively in the sera 
of patients with AgP and not in those with chronic 
periodontitis or gingivitis.35 Citrulline is a non-
standard amino acid generated by post-translational 
modification of arginine residues by peptidylarginine 
deiminase (PAD). P. gingivalis, one of putative 
pathogens in AgP is the only bacterium known to 
express a PAD enzyme.36 

Although the role of IL-17 in the   pathogenesis 
of periodontal disease is poorly understood, the 
presence of IL-17 has been documented in GCF of 
periodontitis patients 37 and in periodontal tissues 
biopsied during periodontal surgery.10 Elevated levels 
of IL-17 and bone resorptive factors RANKL, IL-1β, 
and IL-6 (messenger RNA and protein) as well as the 
presence of Th17 cells has been found in periodontal 
tissues from patients with periodontitis.17,38 This 
suggests that IL-17 may be the link between the 
adaptive immune system and the innate immune 
system to amplify inflammation and mobilize 
neutrophils.  

Other studies suggested dual role of IL 17, thus, 
in a sterile inflammatory state such as rheumatoid 
arthritis or other autoimmune diseases, IL-17 
signalling contributes to tissue damage, whereas in 
bacterial infections such as periodontal diseases, IL-
17 may be critical for recruiting neutrophils and/or 
other immune cells required to limit the spread of 
infection. However, IL-17RA exerts a profound 
bone-protective effect on PD bone loss.39,40  

On the contrary of these results, two 
investigators failed to detect IL-17 in GCF samples 
from Japanese patients with periodontitis and from 
Indian patients.41,42  

Our results showed significant positive 
correlations between sRANKL, IL-17, and 
sRANKL/OPG ratio and PI, GI, PD, and CAL (P 
<0.01). This result is in accordance with Bostanci et 
al., 18 who reported a positive correlation between the 
GCF RANKL/OPG ratio and PD in patients with 
periodontitis. Other two investigators failed to report 
significant correlations between GCF RANKL and/or 
OPG concentrations and clinical measurements of 
disease severity in terms of PD, CAL, and 
inflammation with regard to bleeding on probing in 
patients with chronic periodontitis.28,43   

 
Conclusions 

High levels of bone-related factors sRANKL 
and OPG and cytokine IL-17 were observed in the 
GCF of patients with CP, GAgP and in type 2diabetic 

patients with CP.  Patients with type 2 DM display 
certain features of inflammation and immune reaction 
that can alter the pathogenesis of periodontal 
diseases. 
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Abstract: Shape memory alloys are kind of smart materials, which have distinctive properties and are superior in 
compare with other alloys. Severe reactions to thermodynamic and mechanical parameters and ability to return to 
their original shape make these alloys distinctive from other alloy regarding machining ability. Since these alloys 
have a very useful application in various fields such as aerospace, automobile, medicine, dentistry, the present paper 
surveys the effect of wire electrical discharge machining on them. Surface roughness and material removal rate are 
the most important parameters of machining which influence product quality and machining time. Reducing surface 
roughness improves fatigue resistance, corrosion and wear resistance of work piece. Increasing the removal rate and 
reducing machining time decline the production costs and increase production. The present research seeks to 
investigate the effect of wire electrical discharge machining parameters on surface roughness and removal rate of 
NiTi60. Results reveal that increasing current pulse, pulse on-time and wire speed increase surface roughness and 
material removal rate. 
[Daneshmand S, Hessami R, Esfandiar H. Investigation of Wire Electro Discharge Machining of Nickel-
Titanium Shape Memory Alloys on Surface Roughness and MRR. Life Sci J 2012; 9(4):2904-2909] (ISSN: 
1097-8135). http://www.lifesciencesite.com. 426 
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1. Introduction 

The cost reduction, increasing production 
rate, low surface roughness and high dimensional 
accuracy are the most important objectives in 
machining processes. These objectives enjoy a high 
importance for expensive materials with low 
machining ability. New developments in the field of 
material science have led to new engineering metallic 
materials, composite materials, high tech ceramics 
and shape memory alloys, having good mechanical 
properties and thermal characteristics as well as 
sufficient electrical conductivity so that they can 
readily be machined by spark erosion. Traditional 
machining technique is often based on the material 
removal using tool material harder than the work 
material and they are unable to machine 
economically. At the present time, electrical 
discharge machining (EDM) is a widespread 
technique using in industry for high precision 
machining of all types of conductive materials such 
as: metallic alloys, metals, graphite, or even some 
ceramic materials of whatsoever hardness. EDM 
technology has been increasingly used in tool, die 
and mould making industries, for machining of heat 
treated tool steels and advanced materials requiring 
high precision, complex shapes and high surface 
finish [1, 2]. Development of new advanced 
engineering materials and need for precise and 
flexible prototypes and low-volume component 

production have made wire electrical discharge 
machining (WEDM) an important manufacturing 
process to meet such a demand [3]. The three 
electrical discharge-machining methods, wire, ram, 
and small whole EDM all work on the principle of 
spark erosion [4]. As its name represents, material is 
eroded from the work piece by electrical discharges 
that create sparks. Ram EDM, also known as 
conventional EDM, sinker EDM, die sinker, vertical 
EDM, and plunge EDM are generally used to 
produce blind cavities. In ram, EDM sparks jump 
from the electrode to the workpiece. This causes 
material to be removed from the work piece. Wire 
EDM uses a traveling wire electrode that passes 
through the work piece. The wire is monitored 
precisely by a computer-numerically controlled 
(CNC) system Figure 1 [5]. The spark theory on a 
wire EDM is basically the same as that of the vertical 
EDM process. In wire EDM, the conductive materials 
are machined with a series of electrical discharges 
(sparks) that are produced between an accurately 
positioned moving wire (the electrode) and the work 
piece. High frequency pulses of alternating or direct 
current is discharged from the wire to the work piece 
with a very small spark gap through an insulated 
dielectric fluid (water). Many sparks can be observed 
at one time. The volume of metal removed during 
this short period of spark discharge depends on the 
desired cutting speed and the surface finish required 
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[6, 7]. Between the wire and the work piece is a 
shield of demonized water called dielectric. Pure 
water is an insulator, but tap water usually contains 
minerals that cause the water to be too conductive for 
wire EDM. To control the water conductivity, the 
water goes through a resin tank to remove much of its 
conductive elements. This water is called demonized 
water. The work piece and the wire represent positive 
and negative terminals in a DC electrical circuit, and 
are always separated by a controlled gap, constantly 
maintained by the machine. This gap must always be 
filled with a dielectric fluid, in this case demonized 
water, which acts as an insulator and cooling agent. 
When sufficient voltage is applied, the fluid ionizes. 
Then a controlled spark precisely erodes a small 
section of the work piece, causing it to be melted and 
vaporized. These electrical pulses are repeated 
thousands of times per second [5]. Shape memory 
alloys (SMAs) exhibit unique thermal and 
mechanical properties that have been extensively 
studied for over fifty years. While they have been 
well studied, a push for industrial and commercial 
applications has only begun to grow in the last 15 to 
20 years. The ability of SMAs to recover large strains 
under thermal and mechanical loading has led to the 
development of many applications in the biomedical, 
oil, and aerospace industries [8, 9, 10, 11]. The 
aerospace industry, on the other hand, has taken a 
closer look to use SMAs for thermally activated 
actuator applications [12]. Shape memory alloys have 
wide range of usage such as free recovery, 
constrained recovery, actuation recovery and super 
elastic recovery [13]. Characteristic for shape 
memory materials is an unconventional, unique 
correlation of strain, stress and temperature, which is 
based on crystallographic reversible thermo elastic 
martenstic transformation. The low temperature and 
the high temperature phases are, analogous to steel 
technology named martensite and austenite. The 
transformation start and finish temperatures are AS 
(austenite start) and Af (austenite finish), and MS 
(martensite start) and Mf (martensite finish) during 
heating and cooling, respectively. The temperature-
triggered transformation can be accompanied by 
unusually large strain; if external forces constrain the 
deformation, the stress can strongly increase 
(capability to perform mechanical work). At 
temperatures above Af but below Md (the highest 
possible temperature for the formation of stress-
induced martensite), the reversible martensitic 
transformation can be triggered by an increase of 
stress level. In this case, an unusual large strain 
accompanied by very small additional stress increase 
is possible (pseudo elasticity). When unloaded, 
transformation and shape change in the reverse 
direction and order take place. Above Md, plastic 

transformation would occur before the onset of the 
martensitic transformation. When martensite is 
deformed and heated to the austenitic state, the 
material returns to the shape it had before the 
pseudoplastic deformation [14]. The pseudoplastic 
deformation is characterized not by gliding and 
generation of dislocations but by movement of twin 
boundaries thereby reducing the number of different 
martensitic variants. Upon subsequent cooling, the 
shape remains unchanged. This phenomenon is 
known as one-way shape memory effect since there 
is a shape change during heating only and not during 
cooling. It is a natural crystallographic property of 
shape memory materials (Fig. 2). Strain values up to 
8% can be recovered in polycrystalline NiTi alloys. 
The most well known shape memory alloy is NiTi 
with about equiatomic composition. The 
transformation temperatures decrease strongly with 
increasing Ni content. The high-temperature phase 
(austenite) has an ordered BCC structure; the low-
temperature phase (martensite) has an ordered 
monoclinic structure [15].  

 

 
Figure 1. Wire electrical discharge machining [3] 

 

 
Figure 2. Different phases of a shape  

memory alloy [12] 
 

Numerous studies have been made for 
improving machining ability of these materials. 
Gokler and Ozanozgu conducted some research about 
three types of steel to improve the surface roughness 
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[16]. Their research showed that increase of work 
piece thickness causes more stability and less surface 
roughness. Kanlayasiri and Boonmung surveyed the 
effect of pulse on time, pulse off time, pulse current 
and tension wires on roughness of surface of steel 
DC53. They concluded that the pulse on time and 
current are variables, which influence surface quality 
[17]. Han and Jiang examined the effect of discharge 
current on surface roughness of steel Cr12 [18]. They 
conducted the research using different discharge 
currents and pulse times. Effect of machining 
parameters such as current, wire speed, pulse on time 
on surface roughness and effect of current and pulse 
on time on MRR for NiTi60 alloy has been 
investigated in their research. 
 
2. Experiments 
2.1 Materials 

Due to different melting point, evaporation 
and thermal conductivity, different materials show 
different surface quality and MRR at the same 
conditions of machining. NiTi60 is the material, 
which has been used in the experiments. NiTi 
considers as a smart materials. The main features of 
this material are high corrosion resistance, high 
electrical resistance, good mechanical properties, 
fatigue resistance, detection and environmental 
changes [19]. One of the best options to choose 
NiTi60 for machining is WEDM as it is heat process 
and toughness of materials doesn’t affect it. The work 
piece dimensions are 47.3 ×30 × 13.3 mm, which was 
cut in dimensions of 3 × 13.3 ×47.3 mm for different 
experiments conditions. The mechanical properties of 
this alloy are shown in table 1. 
 

Table 1. Mechanical and physical  
properties of Nitinol-60 

6.45 G/cc Density 
754 - 960 Mpa Tensile strength, ultimate 

560 Mpa Tensile strength, yield 
15.5 % Elongation at break 

75.0 Gpa Modulus of elasticity 
0.300 Poissons ratio 

28.8 Gpa Shear modulus 
0.320 J/g-°c Specific heat capacity 
10.0 W/m-k Thermal conductivity 

1240 - 1310 °C Melting point 

 
2.2 Test equipment 

WEDM, model ONA, series PRLMAS250 
was used for experiments. Regarding fixed 
dimensions of workpiece, machining velocity obtains 
by measuring machining time through stopwatch and 
dividing length of workpiece by cutting time. To 
measure the surface roughness Perthometer M1 made 
by Mahr Company has been used. Surface roughness 
has been measured at the longitudinal direction of 
cutting and perpendicular on it and the average is 

considered as the surface roughness. To measure 
machining volume, AND scales, model GR300 with 
0.0001 accuracy has been used. 

 
3. Design of experiments (DOE) 

Among effective factors in a test, some of 
them are very important and others are less effective. 
By using design of experiments, we can obtain some 
information about factors which effects majorly on 
responses and select those parameters which need 
further studies among the large number of them. 
Manageable input parameters can be changed 
systematically and their effect on the output 
parameters can be discussed and evaluated. Taguchi 
method has been used in the present study as one of 
the strongest methods of designing and analyzing 
experiments. WEDM has different input parameters. 
Variables during the test are pulse current, wire speed 
and pulse on time [20, 21]. Wires diameter, tension, 
and other parameters are considered constant. Table 2 
shows the test variable parameters. Minimum and 
maximum amount of discharge current are 1A and 
2.5A respectively. Rupture occurs when Amps 
increase more than 2.5A for 47.3mm of cut length. 
Pulses on time were chosen 2, 4 and 6 µs. At higher 
pulse on time, flashing decreases and surface quality 
and material removal rate are affected.  Wire speeds 
were chosen 0.8, 0.5 and 1.5 mm/s. If wire speed 
increases more than 1.5 mm/s, the wire will rupture. 
Material removal rate can be achieved by using 
weight difference of workpiece before and after 
machining. Material removal rate is obtained by 
equation (1) based on gr/min. In this equation, MRR 
is Material Removal Rate based on gr/min and W1 
and W2, are weights of workpiece before and after 
machining.  

 

Material	Removal	Rate	(MRR) =
W� −W�

T
					(1) 

W1= initial weight of the workpiece (gr) 
W2= final weight of the workpiece (gr) 
 

Table 2. The operational parameters of WEDM  
Wire electrode Brass 

Current (A) 1 2 - 
Pulse on time (µs) 2 4 6 

Wire speed (mm/min) 0.5 1 1.5 
Flushing pressure (kg/cm2) 5 

Dielectric De-ionized water 

4. Evaluation of wire speed, current and pulse on 
time on surface roughness 

Figures 3 and 4 show the effects of input 
parameters of WEDM including wire speed pulse 
current and pulse on time on surface roughness (Ra). 
Figure 3 show that increasing wire speed and 
discharge current grow surface roughness. Effect of 
pulse on time on surface roughness has been shown 
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in figure 4. By increasing discharge current and pulse 
on time, spark energy, which follows equation 2, is 
increased and volume of craters on the surface of the 
workpiece is increased too. Also, surface temperature 
of workpiece is risen; therefore, larger holes from 
evaporation and melting are created. Increase of off 
time decreases surface roughness. Growth of off time 
reduces the surface temperature by increasing gap 
flashing. There has been a growth in sparks caused 
by increasing of off time hence machining velocity is 
decreased. 
∆E = V� × K × T��

� 														(2) 
ΔE= Spark energy 
Ton= Pulse on time 
VD = Gap voltage 
K= Current slope increasing 

 

 
Figure 3. Surface roughness at various wire speed 

 

 
Figure 4. Surface roughness at various pulse on time 

5. Evaluation of discharge current and pulse on 
time on MRR 

Figure 5 shows the effect of pulse on time 
and pulse current on MRR of NiTi alloy by WEDM 
method. With increasing current and pulse on time in 
a constant feed of wire, material removal rate 
increases. When pulse current increases, the spark 
energy and surface energy increase and melting and 
MRR increase rapidly at the same time. When pulse 
current and pulse on time increase, the number of 
positive ions attacks on workpiece’s surface increase 
too; moreover workpiece’s temperature and melting 

and consequently MRR increase. Pulse current 
increasing is allowed to a special range, as the wire 
increasing is being higher than that range 
subsequently lead to wire tearing. Pulse current can 
be increase by changing some parameters such as 
wire speed, wire tension, wire diameter and dielectric 
pressure. 
 

 
Figure 5. MRR at various pulse on time 

 
6. Effects of various parameters of WEDM on 
morphology of surface  

In this section, cutting surface of NiTi60 by 
WEDM studies regarding spark behavior and craters 
on workpiece. In this regard, SEM (Scanning 
Electronic Microscope), model AIS-2100, made in 
Seron Company is used. Craters create on the cutting 
surface at the same time when making spark in a gap 
between the electrodes. With regard to the optional 
parameters, different sizes of crater and margin in the 
shape of rim made by re-melting are existed. 
Depending on the process, lifting model via volatile 
and formation of extremely small collapse are the 
main factor to penetration of wireless materials on 
the workpiece’s surface. Considering the surface 
morphology of different components and thickness of 
crater edge, penetration of wireless materials can be 
seen by microscopic images (Figure 6 to 8). 
According to the figures craters make over Lap 
phenomenon by consecutive sparks in small time. 
Concentration on cutting surface increases when 
collapse isolation percentage on the wire increased by 
evaporation mechanism. When power increases due 
to increase in energy density of pulses and when 
surrounding temperature increases due to increase in 
percentage of evaporation, craters should have fewer 
nesses. However, due to the MRR and increased 
depth of crater and the higher surface roughness, 
energy density is raised. 
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Figure 6. SEM micrograph of the WEDM  

surface at magnification 5000 
 

 
Figure 7. SEM micrograph of the WEDM  

surface at magnification 1500 
 

 
Figure 8. Cross-sectional SEM micrographs of the 

WEDM specimens NITI60 
 

7. Conclusion 
Capabilities of NiTi60 have been studied in 

the present research. For this purpose, the effect of 
input parameters of WEDM including wire speed, 
pulse current and pulse on time on surface roughness 
and MRR were investigated. Increase of power 
increases discharge energy and the number of spark 
which increases the temperature of workpiece and 
machining speed increases surface roughness rapidly. 
The study showed that the most affective factor in 

MRR of NiTi60 alloy is pulse current so that when it 
increases, MRR increases too. Other factors that 
increase MRR are wire speed and pulse on time, 
which increases surface roughness. According to the 
wire tension and diameter, increases of pulse current 
are allowed to a special range and over than that 
range will tears the wire. As cutting process by 
WEDM is electro thermal, with large number of 
sparking in NiTi60, lots of craters formed on this 
smart alloy and due to penetration of isolated 
materials separated from wire cut on the craters, 
alloying is done by recast materials. By fast cooling 
of the melt, a layer with 10-20 μm thickness is 
formed on the surface of NiTi; this alloy is no more 
NiTi and has different phases from CuZn, Nio and 
Cu2O. These components changed physical and 
mechanical properties of cutting surface in compared 
with centre of workpiece. 
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Abstract: By creating a suitable organizational climate, management of an organization can pave the way for 
growth and development of staff and encourage them to attain their best performance. Creating motivation and 
enthusiasm can eventually lead to improved organizational performance and consequently to improved financial 
performance. This study is aimed at investigating the relationship between goals, leadership and structure and the 
Iranian National Oil Company's financial performance. For this purpose, a descriptive study has been conducted 
using random sampling from the research population of managers and experts of the National Iranian Oil Company, 
where 150 persons were selected as samples. Data was collected in this study using a questionnaire. For assessing 
the reliability of the mentioned questionnaire, the Cronbach's alpha method was used which was equal to 0.92;while 
its validity was measured on the basis of designing the questionnaire based on the theoretical model and review of 
literature, and also the validity of the expert judges (confirmation of professors and experts) has been used. For 
analysis of the collected data, factor analysis and structural equation modeling was used. For this purpose, 
components of organizational climate were considered based on Weisbord model and three hypotheses were 
developed based on this model. Results indicate that: (1)the model has a good fit, (2)organizational climate has a 
significant relationship with financial performance, and (3)all dimensions of the organizational climate, i.e. goals, 
structure and leadership, have significant relationship with the financial performance; finally, the order of 
dimensions of organizational climate in terms of significance of their relationship with organizational climate are as 
follows: leadership, goals and structure. Accordingly, several recommendations have been offered, the most 
important of which include: involvement of staff in formulation of organizational goals of their unit, directing the 
organization towards a participatory organization, use of organic structures appropriate to units and work groups, 
choosing a leadership style suitable for the conditions of the organization, use of appropriate incentive systems to 
improve employees' performance, improving communications networks of the works, improved and targeted welfare 
facilities of organization appropriate to the age and experiences of personnel and use of automation technologies, 
intranet etc. 
[Mohammad Asnaashari, Mehdi Noursina, Afsar Asnaashari, Shahab Shaverdian. Is the financial performance of 
the National Iranian Oil Company affected by Goals, Structure and Leadership of the Company? Life Sci J 

427. http://www.lifesciencesite.com8135). -] (ISSN: 10972923-2910):42012; 9( 
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Introduction 

To survive, organizations need flexible 
organizational environments that encourage creativity 
and personal responsibility and allow individuals to 
be responsible for their works. In this context, 
improving the organizational climate is one of the 
obvious needs of organizations. Results of researches 
suggest that satisfaction of members of organizations 
with the climate of their organizations is a 
fundamental value itself. It can be said that, among 
other variables related to organizations, 
organizational climate is one of the unique factors 
that can be manipulated so that it would help the 
realization of organizational goals. The researchers 
have acknowledged that improvements in 
organizational climate will result in an increase in job 
satisfaction (Johnston, 2004:131).Undoubtedly, the 
corporate culture included into organizational climate 
can also lead to the emergence of behaviors and 

attitudes in employees, which in turn will be effective 
in enhancing the value of organization and providing 
better results (Lytle & Walker, 2007:318). 
Research Reproduction and the Necessity of the 
Research 

Human capital in the present century has 
become as one of the major challenges for 
organizations. Human capitals and employees are the 
very same factors that allow organizations obtain 
their places, and their job satisfaction will realize the 
organizations' goals. Now, with regard to the fact that 
staff should act in an organization and its 
environment to achieve organizational goals, the 
conditions and characteristics of organizational 
climate can be effective in job satisfaction and 
consequently in realization of organizational goals 
(financial performance) (Mirkamali,2001:53). 

The importance of human resources in 
management of organizations becomes more and 
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more. Individuals with high quality, appropriate 
adaptability, the capability of team work, high 
motivation, being self-controlled and with 
professional moral values are the most important 
resource for any organization to be established(I. 
Bakir Arabac, 2010:164). 

Human Resource Management includes all 
managerial decisions and actions that affect the 
nature of the relationship between organization and 
human resources. One of the methods of human 
resource management is performance management, 
by which a single, common language can be created 
for what the organization should achieve and how to 
achieve it (Yarmohammadian, 2005:19).In fact, 
performance management of human resources main 
activities is effective for achievement of better results 
by organizations through assessment and 
performance management. This process will be only 
possible on the basis of agreed frameworks in terms 
of goals and skills requirements, evaluation and 
performance improvement, identification and 
providing training and development needs. This 
approach to management will pursue the following 
goals: objectives such as human resource 
development and creating the necessary reforms for 
rehabilitation of human resources, identifying future 
expectations of employees, determining the criteria 
and resources for improving organizational processes, 
creating more motivation in human resources, 
determining the training needs of staff and improving 
required educational standards, identifying potentials 
of employees and creating suitable conditions for 
their growth and prosperity within the organization 
(Armstrong, 2007:42).Suitable organizational climate 
can be effective for creating motivation, improving 
staff morale, increased participation of individuals in 
decision making and increasing creativity and 
innovation; and it can be an important source of job 
satisfaction of employees and vice versa. So any 
change in organizational climate can lead to 
immediate and profound changes in how employees 
work and in their performance (Sabeti, 1999:42), and 
ultimately will result in the improved organizational 
performance and consequently improved financial 
performance. 

Improvement of organizational performance 
and consequently financial performance is the goal 
that all organizational efforts are conducted to fulfill 
it. Achieving this goal, more than anything else, 
depends on a proper management for full utilization 
of human and material resource of the organization. 
Among these resources, human resource is the most 
important source that has a direct impact on 
performance. On the other hand, providing and 
maintaining quality of services can be basically key 
competitive advantage of many organizations 

(Albrecht and Zemke, 2006:256). In today's highly 
competitive and changing environment, companies 
will most probably evaluate their processes one after 
another (Auckland, 2007:127) so that the services 
that they offer would be differentiated from the 
services of their competitors. 

On the Other hand, organizational climate of 
organizational units can be highly effective in the 
quality of services, responsiveness to customers and 
customer satisfaction etc, and this influence can 
ultimately have an impact on the financial 
performance of the organization. But this important 
relationship has not been addressed yet in the 
National Iranian Oil Company. Considering the 
benefits due to suitable organizational climate and its 
impact on other organizational components such as 
employee satisfaction, customer satisfaction, etc and 
finally enhancing productivity of the organization 
intensifies its importance. 
Review of Literature 
Organizational Climate 

In describing the organizational climate, 
more emphasis has been on interpersonal aspects of 
situations. Some authors have described it as: the 
degree of management support, attention to new 
employees and conflicts between or within the 
divisions of an organization (Schneider et al, 
2005:151). Others have defined organizational 
climate is such a way that it would include 
organizational constraints and administrative 
paperwork, degrees of freedom of employees in 
decision making, reward type and its frequency, the 
endeavor, risk, warmth and protection (Fiedler and 
Chemers, 1993:58).The organizational climate is 
considered by Kopelmanet al as a change at personal 
level, where they believe that climate "is neither the 
work place, nor the way people respond to it; 
however the climate is a perceptional channel or 
instrument through which the environment's 
influences on attitudes and behaviors will be 
determined (Talebpour, 2001:45). 

Halpinand Craft (1970) has defined 
organizational climate as: "the internal characteristics 
that distinguishes one organization from other 
organizations and affects the behavior of its 
individuals". The organizational climate is measured 
by the employees' perceptions and their descriptions 
regarding internal characteristics of organization 
(Halpin & Craft, 1970:161). 

According to the definition of Hoy and 
Miskel, organizational climate refers to the 
perceptions of employees of general workplace of an 
organization and is affected by formal and informal 
organization, individuals' personality and 
organizational leadership (Hoy and Miskel, 
2003:424). 
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Campbell et al state that organizational 
climate shows the organization's way of dealing with 
its members and therefore it can be assumed as 
organization's personality (Landy, 1980:156). 
Organizational climate refers to a position and 
subjective content in a place and time and its 
relationship with thoughts, feelings, and behaviors of 
members of an organization (Edric, 2010:17). 

Organizational climate include employees' 
perception of policies, practices and procedures of an 
organization that lead to the formation of employees' 
behavior in an organization and as a mediator 
between organization's environment and behaviors of 
employees, clarifies the experience of organizations' 
employees (Patterson et al, 2005:385). 

In the book titled "Understanding human 
behavior in organizations," Wendell et al have noted 
that the organizational climate is a relatively stable 
set of perceptions of organizational members about 
the characteristics of organizational culture, and such 
perceptions affect feelings, attitudes and behavior of 
individuals (Akram Goodarzi and Vajiheh 
Gaminiyan, 2002:40). 

James and Jones(1974) understand the 
organizational climate as a set of organizational 
attributes and characteristics that are perceived by the 
employees and its manifestation can be described 
through exerting processes and relationships of 
members with environment (Jamshidianet al, 
1996:51). 

George Litwin and Robert Stringer have 
defined organizational climate as the "perception of 
an individual regarding the organization where he/she 
works and his/her feelings towards organization in 
terms of some aspects like independence, 
organizational structure, rewards, considerations, 
intimacy, support and openness" (Dessler, 1994:111). 
According to Bloom, the organizational climate 
includes conditions, forces and external stimuli that 
affect human beings. He has summarized external 
stimuli in physical, social and intellectual factors, and 

has reported the change of climate scope from the 
innermost social interactions to external cultural and 
organizational forces (Salehi Hosseini, 1991:45). 

Organizational climate is a classified asset 
that can be of benefit or detriment to a business by 
describing how the company should use its 
employees (Hay Groop, 2009:2). 

Climate of an organization is the 
environmental image clearly understood by members 
of the organization (Noordin & Omar, 2010:151). 

Based on another definition, the 
organizational climate is the "environment where the 
employees work and it can affect their motivation, 
performance and job satisfaction" (Seyyed 
Abbaszadegan, 2005:9). 

In the Encyclopedic Dictionary of 
Management, organizational climate is defined as 
"the set of view points shared among the majority of 
senior managers within an organization, particularly 
with regard to how the organization should behaves 
towards employees" (Etemadi Ahari, 2006:143). 

Dickson has emphasized that the strength of 
the climate is the agreement between the 
employees(Dickson et al, 2009:353). 

It is inferred from these definitions that 
organizational climate is a feature that: 

1) Makes an organization different from 
other organizations; 

2) Is relatively stable over time; and 
3) Can affect people's behaviors. 

 
Organizational Climate Theories 

The first study of organizational climate was 
conducted by Halpin and Craft. They developed the 
first organizational climate description questionnaire 
(OCDQ) which was a 100-questions descriptive 
questionnaire. Through the questionnaire, they 
identified six main climates in organizations and 
arranged them along a continuum from closed to 
open climate that is shown in Figure1(Hoy and 
Miskel, 2003:426). 

 
 

 
F
i

gure 1: The continuum of organizational climate (Hoy and Miskel, 2003, 426) 
 
In this study and in addition to six major climates in 
organizations, Halpin and Craftal so identified eight 
factors affecting the organizational climate including: 
disengagement, hindrance, spirit, intimacy, 
production emphasis, aloofness, thrustand 
consideration (Shirazi, 1994:59). 

In 1961, Likert provided a conceptualization 
similar to the conceptualization of Halpin and Craft 

for organizational climate. This conceptualization is 
based on managers and subordinates relations. Based 
on this conceptualization, the organization is placed 
on a four-part continuum, i.e. exploitative-
authoritarian system, benevolent authoritative system, 
consultative system and participative system. Likert 
measurement instrument was based on eight 
attributes for classification of management systems: 

Closed Paternal  friendly Controlled Autonomous Open 
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leadership, motivation, communication, interaction-
influence process, decision making, goal setting, 
control and realization of goals Alagheb and, 
2005:105). 
Litwin and Stringer (1968) have considered eight 
dimensions for measuring organizational climate 
including: structure, responsibility, risk, warmth and 
intimacy, support, standards, conflict and identity 
(Armstrong, 2007:200). 

Donaldet al have considered six dimensions 
for measuring organizational climate including: 

organizational support, quality of members of the 
organization, openness, management style, conflict of 
organization members and freedom. Their 
questionnaire has 18questions and each dimension is 
covered by 3questions (Bowen, 1998:35). 

Weisbord (1976) considers 6 dimensions to 
measure and assess organizational climate which 
include: purposes, structure, relationships, rewards, 
leadership and helpful mechanism. These dimensions 
are shown in Figure 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Weisbord Hexagonal Model 
 

Also note that the outer circle is to isolate 
internal factors and their relationships from 
environmental factors outside the organization 
(Jamshidianet al,1996:52). (Jamshidianet al, 1996,52) 

Weisbord has identified six critical areas or 
segments; these segments are the factors that if the 
organization is seeking to be successful, should 
properly deal with them (French and H. Bell, 
2008:109). 

Sergiovanni and Sttarat (1978) in their book 
titled "Supervision" have considered seven 
components for measuring organizational climate. 
These components include: conformity, 
responsibilities, standards, rewards, organizational 
clarity, warmth and support and leadership. 
Performance 

Various definitions have been proposed for 
"performance” such as: performance is to realize the 
tasks assigned to human resources by an organization 
(Cascio, 1995:205). 

Performance assessment refers to 
assessment and measurement process organizations 
of performance in a specified period so that the 
expectations and judgment criteria would be clear for 
assessed organization and it would have been already 
informed with regard to them (Tabarsa, 1999: 4). 
Organizational performance has been attributed to 
organizational behavior before it would be applied to 
the branch of management sciences such as 

production management. Organizational behavior is 
limited to research in some cases where it affects 
individuals in an organization and the way in which 
the individuals affect performance; organizational 
performance will be studied at three levels (Robbins, 
2007:400). 

Generally speaking, performance may be 
studied at three levels, i.e. individual, group and 
organization; however, according to our research 
topic, we only investigate organizational performance 
in this section and will review factors affecting 
organizational performance and will study existing 
models for measuring performance. 

Factors affecting individual's performance: 
1- Capability, 2- personality, 3- learning, 4- 

perception, 5-motivation and 6- stress 
Factors affecting group performance: 
1- Relationships, 2- leadership 3- power and 

policy, 4- inter-group behavior and conflict 
Factors affecting organizational performance: 
1- Organizational structure, 2- organizational 

environment, 3- organizational policies and 
procedures and 4- organizational culture (Mintzberg, 
1998:3). 
 
New Models of Organizational Performance 
Assessment 

"Assessment" is one of the widespread 
discussions engaged by a wide range of disciplines 
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and experts and there are numerous new reports and 
papers written about it. In addition, many software 
applications have been developed in this field. 
However, despite plenty of models and frameworks 
in this context, some of conceptual models have had 
the greatest impact on shaping it. Some of these 
models are explained below. 
 
A) Performance Matrix (1989) 

In 1989, Keegan introduced performance matrix 
and this matrix is shown in Figure3.The strength of 
this model is that it covers different aspects of 
organizational performance, including financial and 
nonfinancial aspects and internal and external aspects 
in an integrated manner. However, this model does 
not show the relationships between different aspects 
of organizational performance clearly (Karimi, 
2006:23). 

 
    “Cost”   “Non-cost” 

External 
  

 
Internal 
 
 

 
 
 
 
 
 

Figure 3: Performance measurement matrix (Karimi, 2006, 23) 

 
B) Performance Pyramid (1991) 

One of the requirements of each performance 
measurement system is a clear relationship between 
performance criteria and hierarchical levels of an 
organization, so that each unit would try to achieve 
the same goals. One of the models which show how 
to create this relationship is performance pyramid 
model. The goal of performance pyramid is to 
establish the relationship between organizational 
strategy and its operations, as it expresses the 
effectiveness of an organization and its internal 
efficiency. 

This framework in fact pays attention to the 
difference between the parameters that are focused on 
the groups outside the organization (such as customer 
satisfaction, quality and on-time delivery) and 
internal business factors (such as productivity, cycle 
time and waste). An organizational pyramid 
performance is constructed at the first level by the 
definition of the vision of the organization which then 
becomes the objectives of business units. At the 
second level, business units try to set short-time goals 
such as profitability and cash flow and long- term 
goals such as growth and improvement of market 
share (financial and market).Operational systems of 
business bridge the gap between daily operational 
measures (customer satisfaction, flexibility and 
productivity).Finally, four key performance measures 
(i.e. quality, delivery, work cycle and waste) are used 
in units and work centers on a daily basis. The main 

strength of the performance pyramid is its efforts to 
integrate organizational goals with operational 
performance measures. However, this approach does 
not provide any mechanism for identifying key 
performance measures and also there is no room for 
the concept of "continuous improvement" in this 
model (Karimi,2006:24). 

C) Stakeholder Analysis (2001) 
The design of performance measurement system 
begins with understanding the goals and strategies of 
an organization and that is why the balanced 
scorecard for design of performance measurement 
system begins with the question "what are the 
shareholders' demands?" In fact, the balanced 
scorecard model implicitly take only shareholders 
into account and other stakeholders have no role in 
setting organizations' goals. In other words, this 
model ignores the impact of other stakeholders on 
organization. Neglecting the differences of the 
various stakeholders in different environments is one 
of the major reasons for failure of some big 
companies in using this model. 

Organizational goals represent key stakeholders' 
expectations and desires and all key stakeholders 
exert their powers entirely through the governance 
structure for setting goals, while non-key 
stakeholders are not very powerful in setting goals 
and instead affect the organization's strategies via 
external mechanisms, and in this way they determine 
the procedure of attaining goals with regard to 

- Competitive cost 
position 

- Relative R&D 
expenditure 

 
- Design cost 
- Material cost 
- Manufacturing cost 

 
- Design cycle time 
- % just in time delivery 
- Nos. new products 

- Nos. of repeat buyers 
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complaints 
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external environment. Therefore, performance 
measurement system begins with strategies and acts 
as a bridge between the behaviors of managers and 
expectations of stakeholders (Karimi,2006:25). 

D) Excellence Model  
Another widely used known measurement 
framework is (EFQM) excellence model. 
The excellence model has nine criteria, four of 

which are enables and five criteria are results. 
Enablers include: leadership, policy and 

strategy, employees, partnerships and resources and 
interests and processes. 

Results include: customer results, people 
results, society results and key performance results. 

 Scores and rating logic for 
performance measurement 

Enablers and results each comprises fifty 
percent of the total value of the model, which indicate 
similar value of the level at which improvement 
activities are conducted and the results that are 
obtained. 

Rating logic of excellence model includes four 
elements: 

1- Results, 2- approach 3- deployment 4- 
assessment and review 

The constructive and supportive theory behind 
this framework is that enablers are like levers that 
managers can use them to achieve future results 
faster. One of the weaknesses of this model is that it 
is difficult to become operational; since the words 
and concepts used in this model are so general that 
they can be interpreted in different ways, each 
organization will be able to use them but will create 
different assessment criteria (Karimi, 2006: 25). 

 
E) The balanced scorecard model: a model 
for performance measurement 

In early 1990s, Nolan Institute as the research branch 
of KPMC conducted a study for measuring 
performance of future organizations. The institute's 
president David Norton took over the leadership of 
the research project and Robert Kaplan was 
appointed as the academic consultant. After a long 
research program in partnership with the company, 
the research group achieved a comprehensive 
framework which was called balanced scorecard in 
which company's mission and strategic objectives 
could be converted to an alternative set of 
performance criteria (Wongrassamee, et al, 2003:18). 

This set which includes the process 
indicators and final results can quickly provide the 
managers with a comprehensive picture of 
organizational performance so that the organization's 
progress in achieving strategic goals can be measured 
(Ali Ahmadi et al, 2009:336). 

The main purpose of the balanced scorecard 
approach is to provide a practical viewpoint for the 
managers and to lead them to focus on basic areas 
and advancement of strategies. Balanced scorecard 
approach has included an important part of financial 
goals as criteria to determine how the system works 
(Kaplan & Norton, 1996:83).Balanced scorecard 
Model (BSC) is a qualitative and comprehensive 
model for performance management of organizations. 
This model focuses on organization's strategies and 
creates balance between various fields of 
organization, finance, clients or customers, internal 
organizational processes and learning and growth, etc 
and tries to manage and assess complex 
organizations. 
Kaplan and Norton have proposed measurement of 
organizational performance in the following four key 
areas: 

 Financial 
 Customer 
 Internal business processes 
 Growth and learning 
These four areas can be divided into two 

distinct parts. The first part contains the "current 
financial criteria" and "operational problems" which 
are related to customers, internal processes and 
learning and growth. 

Kaplan and Norton have presented some 
proposals as quantitative criteria for assessment of 
organizational performance (Kaplan & Norton, 
1996:85). 

Financial: Financial measures are important 
components of a balanced assessment system, 
particularly in profit organizations where these 
measures indicate success in other fields because they 
state that the successful implementation in other 
aspects will lead to what financial results (Kaplan and 
Norton, 2009:23).The financial area is divided into 
three parts, i.e. "revenue growth," "cost management" 
and "asset utilization". 
_ Revenue growth: 

1- Sales and the market share, 2- Number of 
new customers and markets and 3- Number of new 
strategies. 
_ Cost Management 

1- Revenue per employee and 2- unit cost 
reduction 
_ Asset utilization 

1- Inventory reduction, 2- cash-to-cash cycle, 3- 
return on capital and 4- productivity/efficiency 
(Kaplan & Norton, 1996:86). 

Customer: For choosing objectives and 
measures related to the customer's perspective, 
organizations must answer two critical questions: 
first, who are our target customer? And second, what 
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are our proposed values to them (Kaplan and Norton, 
2009:19). 
Kaplan and Norton suggest that organizations must 
first identify the market segment that they aim to 
supply. For each segment, they must focus on the 
type of measure that they use to fit the characteristics 
of the business.  
Market Share 

1- Percentage of segment capture, 2- customer 
retention, 3- number of defections, 4- increase in 
sales to current customers and 5- Frequency of 
orders, visits or contacts with customers. 
_ Customer Acquisition 

1- Number of new customers, 2- ratio of sales to 
inquires, 3- average cost to acquire a new customer 
and 4- average order size. 
_ Customer Satisfaction 

1- Number of complaints, 2- number of 
customers that express their satisfaction. 
_ Customer Profitability 

1- The total profit per customer and 2- total cost 
per customer(Kaplan & Norton, 1996:88). 
Internal business processes (organizational 
processes): From the perspective of internal 
processes, organizations must identify processes and 
attain excellence in them so that they can continue 
creating value for their customers and ultimately their 
shareholders (Kaplan and Norton,2009:20).Kaplan 
and Norton acknowledge that, although 
improvements in internal business processes do not 
have any bearing on the management of 
(organization) at the strategic level, they do 
contribute towards noticeable improvements in 
business in the long term. They suggest the following 
measures for these processes: 
_ Identify or make market 

1- Profitability by segment and 2- percentage of 
revenue from new customers 
_ Design 

1- Time to market and 2-break even time 
_ Build 

1- Number of defects and 2- process time 
_ Delivery 

1- Percentage of timely delivery 2- percentage 
of defects 
_ After-sales Service 

1- Average satisfaction rating, 2- number of 
orders, and 3- Number of customers who do not 
reorder(Kaplan& Norton, 1996:92). 

Growth and learning: How ambitious goals set 
out in the perspectives of internal processes, customer 
and eventually shareholders can be realized? The 
answer to this question lies in the objectives and 
measures related to learning and growth perspective 
(Kaplan and Norton, 2009:21).The learning and 
growth area is concerned with infrastructure, i.e. the 

foundations required to achieve objectives in other 
areas of the business (Kaplan & Norton, 1996: 95). 
Kaplan and Norton cite three relevant categories: 1- 
employee capabilities, 2-employee satisfaction and 3- 
staff turnover. 
Research Methodology 

Achieving the goals of science or scientific 
knowledge is not possible except when a 
methodology is used. Researcher should note that the 
validity of research results is affected by the method 
chosen for his/her research (Khaki, 2010:155).This 
study is an applied research in terms of objective, and 
a descriptive one in terms of data collection, while it 
is a survey research in terms of methodology. This 
study is initiated with a main hypothesis and 
threesub-hypotheses: 

The main hypothesis of the research: there is a 
significant relationship between goals, structure and 
leadership (organizational climate)and financial 
performance in the National Iranian Oil Company. 

Sub-hypotheses of the research: 
 

1. It seems that there is a significant relationship 
between goals and financial performances. 
2. It seems that there is a significant relationship 
between structure and financial performance. 
3. It seems that there is a significant relationship 
between leadership and financial performance. 
 

The research is conducted in the first half of 
the year 2011 in the National Iranian Oil Company 
(its central offices in Tehran).Since this study seeks 
to evaluate the models and relevant variables, based 
on the stated factors, the research population included 
all managers and experts of central offices of 
National Iranian Oil Company in Tehran which are 
150 people. In the study the Simple Random 
Sampling (SRS) method has been used. Our sample 
size for research population of 150 people is equal to 
108 people. 

For data collection from samples and in 
order to test the hypotheses, a questionnaire has been 
designed considering the research variables. 

The reliability test of the questionnaire was 
conducted for 7 variables and 38 questions of the 
questionnaire and 40 samples. Cronbach's alpha 
coefficient was calculated to be 0.701 for the first 
variable, i.e. "goals", which is comprised of 5 
questions. For the second variable, namely the 
"structure" and for 5 questions of the questionnaire, 
Cronbach's alpha value is calculated to be 0.778 and 
similarly, the alpha value is calculated for the 
remaining variables. Cronbach's alpha coefficient for 
the whole questionnaire is equal to 0.926. 

For analysis of collected data, descriptive 
statistics were used initially and to test the statistical 
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hypotheses of the research, factor analysis and 
structural equation modeling we reemployed. 
LISREL and SPSS software programs have been 
used for such analyses. 

 
Conceptual Model of Research 

Due to the variety of models for measuring 
organizational climate like those of Halpin and Craft, 
Likert, Donald et al, Weisbord, Sergiovanni & 
Sttarat, etcand since this research is conducted in a 
large public company, to investigate the 
organizational climate the researcher has localized 
six-dimensional model of Weisbordand has used only 
three major factors, because it is more suitable for 

large public enterprises that with regard to our 
research population.In this model the concerned 
dimensions for studying organizational climate 
include: goals, structure and leadership. 

Meanwhile, there are different models for 
measuring the financial performance, most of which 
are based on financial analysis;however, since in this 
study the financial performance will be measured 
using a questionnaire and this is only an attitude 
measurement, Kaplan and Norton model has been 
used for measuring financial performance and its 
dimensions, including: revenue growth, cost 
management and asset utilization.The conceptual 
model of the research is as follows: 

 
 
 
 
 
 
 
 
 
 

Figure 4: Conceptual model of research 
 
Review of the Conceptual Model of the Research 

In this section, we use structural equation 
modeling to examine the relationship between 
independent variables (organizational climate 
variables)and dependent variables (financial 
performance) of the research.It should be noted that 

each of the independent variables,i.e. goals, structure 
and leadership, have been defined using their 
indicators.Standardized factor loading estimates 
(standardized regression coefficients) for conceptual 
model are given in Figure5. 

 
Figure 5:Standardized factor loading estimates for conceptual model of research 

 
It can be observed that there is a nearly strong 

relationship between the independent variable, i.e. 
organizational climate, and the dependent variable, 
i.e. financial performance. This amount is equal to 

0.47.Now we turn to examine the relationship 
between the dependent variable, i.e. financial 
performance,and the variables that define 
organizational climate. 

 
 
 
 

Objective  

Structure Organizational 
Climate 

Leadership 

Financial 
Performance 
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Table 1: Strength of the relationship between research variables  

Variable name 
Strength of relationship withorganizational 

climate variable 

Strength of relationship withthe 
dependent variable, i.e. financial 

performance 
Significance of relationship 

Organizational 
climate 

1 0.47 There is a significant relationship 

Financial 
Performance 

0.47 1 There is a significant relationship 

Goals 0.84 0.47 * 0.84 = 0.39 There is a significant relationship 

Structure 0.82 0.47 * 0.82 = 0.38 There is a significant relationship 

Leadership 0.99 0.47 * 0.99 = 0.47 There is a significant relationship 

 
Based on the direct relationship between 

each of the independent variables with organizational 
climate variable, and also the direct relationship 
between organizational climate variable and the 
dependent variable, i.e. financial performance, the 
strength of indirect relationship of each of 
independent variables with the dependent variable, 
i.e. financial performance can be estimated.The direct 

and indirect relationships between research variables 
are shown in Table1.Also the significance of each of 
relationshipsis shown in Table 1. 

Regarding the relationships between the 
independent variables and the dependent variable, i.e. 
financial performance, it can be seen that the 
strongest relationship is between leadership and 
financial performance with a value of equal to 0.47. 

 
Figure 6:The chart of Student's t-statistic valuesfor conceptual model of research 

 
The relationship between financial 

performanceindicators can be seen in Figure 6.It can 
be seen that Q33 has the highest relationship with 
financial performance variable.The relationship of 
Q35 and Q37 is very small and even it is zero.The 
relationship of Q36 and Q37 is negative. 
 

Table 2:Measurement indicators of financial 
performance variable 

Variable Indicators Question number 

Financial 
Performance 

Sales and the market share 31 

Number of new markets 32 

Number of new strategies 33 

Revenue per employee 34 

Unit costreduction 35 

Inventory reduction 36 

Return on capital 37 

Productivity / efficiency 38 

 

The chart of Student's t-statistic valuesfor 
conceptual model is given in Figure 6.With regard to 
the Student's t-statistic values, the relationship 
between allthevariables,i.e. goal, structure, and 
leadership (organizationalclimate) and financial 
performance variable is verified. 

Regarding the financial performance 
indicators,it can be seen that for two indicators of 
Q35 and Q37, because the Student's t-statistic value 
is much smaller than the value of 1.96, the 
significance of this relationship can be rejected. 
With regard to Student's t-statistic valuesrelated to 
errors,it can be seen that the values of this statistic for 
all indicators and variables except Q33 and 
leadership variable index is more than 1.96,which 
indicates that we are faced with a significant level of 
error,and these errors often occur because of low 
sample size.But for Q33 and leadership variable,since 
the Student's t-statistic values are smaller than 1.96, 
these two errors are not significant. 
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Figure 7: Standardized factor loading estimates for conceptual model of research after excludingnon-significant 
indicators 
 

 
Figure 8:The chart of Student's t-statistic valuesfor conceptual model of research after excluding non-significant 

indicators 
 

In Figures 7 and 8, factor loading values and 
Student's t-statistic values of conceptual model have 
been presented after excluding two indicators,Q35 
and Q37. It can be seen that the standardizedfactor 
loading values have not changed, except for the 
relationship between organizational climate and 
financial performance which has changed from 0.47 
to 0.48. 

The coefficient of multiple determination of 
the above model is 0.73.This means that the above 
variables can explain 73% of the dependent 
variable,i.e. financial performance.Also the 
coefficients of multiple determinationsfor other 
variablesare shownin Table3. 

 
Table 3: Coefficient of multiple determinations for financial performance indicators 

 
Indicator 

31 
Indicator 

32 
Indicator 

33 
Indicator 

34 
Indicator 

35 
Indicator 

36 
Indicator 

37 
Indicator 

38 

Coefficient of multiple determination 0.31 0.47 0.98 0.49 0.00 0.63 0.00 0.11 

 
Asit can be seen, indicator 33 can explain 

financial performance variable more than other 
indictors; and two indicators,i.e. 35 and 37, cannot 
explain the financial performance variable. 

 
Table 4: Coefficient of multiple determinations for variables representing organizational climate 

 
Goal Structure Leadership 

Coefficient of multiple determination 0.71 0.68 0.97 
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As it can be seen in Table4,leadership 
variable can explain organizational climate variable 
and consequently financial performance more than 
other variables do. 
Results of Tests of Hypotheses  

After conducting hypotheses tests (structural 
equationanalysis), all research hypotheses were 
confirmed and their significancewere accepted.In 
other words, allthe mentionedvariableshave 
significant relationship with the financial 
performance. 

 The main hypothesis of the 
research: there is a significant relationship 
between goals, structure and leadership 
(organizational climate) and financial 
performance in the National Iranian Oil 
Company. 

Asit can be seenin Table5, organizational 
climate has a significant relationship with financial 
performance at the level of 0.05, and the strength of 
relationship between organizational climate and 
financial performance is equal to 48 percent. 

 
Table 5:The strength of relationship between research variables and financial performance and the results of 

hypotheses tests 

Variable name 
Strength of relationship withdependent variable, i.e. 

financial performance  
Significance ofrelationship Result of hypothesis test 

Organizational 
climate 

0.48 
Significant relationship at level 

of 0.05 
Confirmation of the main 

hypothesis 

 
The first sub-hypothesis: there is a significant 

relationship between goals and financial 
performance. As it can be seen in Table6, goal 
variable has a significant relationship with financial 

performance at the level of 0.05, and the strength of 
relationship between organizational climate and 
financial performance is equal to 39 percent. 

 
Table 6: The strength of relationship between research variables and financial performance and the results of 

hypotheses tests 
Variable 

name 
Strength of relationship withdependent variable, i.e. financial 

performance  
Significance ofrelationship Result of hypothesis test 

Goal 0.39 
Significant relationship at level of 

0.05 
Confirmation of the sub-

hypothesis 1 

 
The second sub-hypothesis: there is a 

significant relationship between structure and 
financial performance. 

As it can be seen in Table7, structure 
variable has a significant relationship with financial 

performance at the level of 0.05, and the strength of 
relationship between organizational climate and 
financial performance is equal to 38 percent. 

 
Table 7: The strength of relationship between research variables and financial performance and the results of 
hypotheses tests 

Variable 
name 

Strength of relationship withdependent variable, i.e. financial 
performance  

Significance ofrelationship Result of hypothesis test 

Structure 0.38 
Significant relationship at level of 

0.05 
Confirmation of the sub-

hypothesis 2 

 
The third sub-hypothesis: there is a 

significant relationship between leadership and 
financial performance. As it can be seen in Table 8, 
leadership variable has a significant relationship with 

financial performance at the level of 0.05, and the 
strength of relationship between organizational 
climate and financial performance is equal to 47 
percent.  

 
Table 8: The strength of relationship between research variables and financial performance and the results of 
hypotheses tests 

Variable 
name 

Strength of relationship withdependent variable, i.e. financial 
performance  

Significance ofrelationship Result of hypothesis test 

leadership 0.47 
Significant relationship at level of 

0.05 
Confirmation of the sub-

hypothesis 3 
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Conclusions and Findings 
There are several factors that are associated 

with financial performance and can improve the 
financial performance of an organization, and can 
help it for better using of resources; one of the most 
important of such factors is the organizational 
climate.Indeed, if the organizational climate would be 
suitable, organizations can obtain employees' 
satisfaction and can be successful in achievingtheir 
goals, which one of them is financial goals.As we 
observed,among the dimensions of the organizational 
climate,leadership has the greatest relationship with 
organizational climate while structure has the lowest 
relationship. This can be explained by the fact that in 
large public organizations, and particularly in the 
Iranian National Oil Company, leadership is much 
more important than other variables.As 
organizational behavior scientistsargue, the larger 
would be the size of an organization, the greater will 
be the leadership role in achieving organizational 
goals (such as financial goals). 

Meanwhile, all variables of financial 
performance are related with financial performance, 
but some of the indicators of these variables were not 
associated with financial performance and 
wereexcluded in the final model.Excluded indicators 
were: unit cost reduction and return on capital.This is 
also somewhat remarkable.Since the National Iranian 
Oil Company is a public corporation and is under 
governmental management,it can be concluded that, 
like other public companies,the costs of its divisions 
are not important for managers and employees, and 
generally there is no such a control on these costs 
such as private companies.Return on capital is also 
subject to the same issue;the National Iranian Oil 
Company is a company that performs its activities 
based on the natural resources of Iran and has no 
much planningon return on capital (in fact, the 
company is not solely an investment 
company).Although this does not mean that there is 
no planning at all, but it is much less in comparison 
with private companies. 

 
Recommendations: 

In thisregard, and according to the obtained 
results,the following recommendations are presented 
for improving financial performanceto the managers 
of the National Iranian Oil Company: 

1- With regard to the relationship between 
leadership and financialperformance,it is 
recommended that a leadership style suitablefor the 
conditions of organization and appropriate incentive 
systems to improve employees' performancewould be 
used. 

2- With regard to the relationship between goals 
and financialperformance,it is recommended that 

involvement of employees in the formulation of 
organizational goals of the units, elaboration of 
organizational goals and mission,and eliminating 
work barriers would be taken into consideration. 

3- With regard to the relationship between 
structure and financialperformance, it is 
recommended thatdirecting the organization towards 
a participatory organization and use of employee 
participation programs, such as participation of 
representatives, involvement of the representative and 
etc, use of organic structures appropriate for units and 
work groups as well as using both centralized and 
decentralizeddecision making methods can be taken 
into consideration. 
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Characterization of Lactic Acid Bacteria Isolated from Dairy Products in Egypt as a Probiotic. 
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Abstract: Lactobacilli belong to lactic acid bacteria (LAB), generally recognized as safe primary fermentation 
end product from sugars is lactic acid and that is why foods are conserved. Lactic acid bacteria have been used 
for improving health host.  Therefore, they are an important part of intestinal flora in human and animals as 
probiotic. This research aimed to isolate lactic acid bacteria with significant probiotic character from different 
dairy products. In this study, homo- fermentative LAB were isolated from different dairy products in Egypt. 
Isolates were identified by morphological, biochemical and physiological methods. Probiotic properties of 
isolates were investigated. The isolated bacteria were studied for antagonistic effects on clinically isolated 
E.coli, Salmonella spp. Micrococcus spp., Staphylococcus spp. A collection of fifty four isolates were obtained. 
Eight isolates from different dairy products were observed as potential probiotic safe for human use; where they 
found to be tolerant to low pH and bile salt and effective against isolated E.coli, Salmonella spp. Micrococcus 
spp. All isolates were screened for enzymatic activity using API ZYM Kits and antibiotic sensitivity. 
Biochemical and physiological results indicated that they were found to be related to the genus Lactobacillus 
and suggested to belong to L. casei (4 isolates), L. Acidophillus (3 isolates) and L. lactis(1 isolates) and  that 
were effective on the isolated E.coli ,Salmonella spp. Staphylococus spp. and they  have enzymatic activity. β-
galactosidase was produced, which is beneficial for lactose intolerance. Lactobacillus spp. produced enzymes 
including leucinearylamidase, crystinearylamidase,acid phosphatase, naphthol-AS-BI-phosphohydrolase, α- 
galactosidase, β-galactosidase, α-glucosidase, β-glucosidase, and N-acetyl-β-glucosamidase so we concluded 
that     human milk, yogurt and raw milk are considered  a good source of potential probiotic strains also the 
isolated bacteria had no haemolytic activity so it consider as a great potential probiotic  and safe for human use. 
[Rasha H. Bassyouni, Walla S. Abdel-all b, Mostafa G. Fadl,  Saed Abdel-all  and Zeinat kamel 
Characterization of Lactic Acid Bacteria Isolated from Dairy Products in Egypt as a Probiotic.] Life Sci J 
2012;9(4):2924-2933]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 428-2933]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 428.  
 
Keywords: Lactobacilli, Probiotic .Bile salt, Acid tolerance, Enzymatic activity, Antimicrobial activity, 

Hemolytic activity. 
 
1. Introduction 

Lactic acid bacteria (LAB) are a group of 
Gram-positive rods and cocci occurring naturally in 
a variety of niches, including the gastrointestinal 
tract, plants and fermented foods such as dairy 
products, meat and alcoholic beverages (Hammes 
and Hertel, 2006; Mohania et al., 
2008).Probiotics are defined as “live 
microorganisms which when administered in 
adequate amounts confer a health benefit on host” 
(the Food and Agriculture Organization/World 
Health Organization (FAO/WHO). Most probiotics 
commercially available today belong to the genera 
Lactobacillus and Bifidobacterium. LAB are the 
most important group of microorganism used in 
food fermentations, they contribute to the fast and 
texture of fermented products and inhibit food  
spoilage and pathogenic bacteria by producing 
antimicrobial substances  (lactic acid, hydrogen 
peroxide ,bacteriocin) (Phillip et al., 2012). Several 
mechanisms by which probiotics mediate their 
health benefits on the host have been suggested, 
and can be divided into three categories; (i) certain 
probiotics have antimicrobial activity and can 

exclude or inhibit pathogens; (ii) probiotic bacteria 
can enhance the intestinal epithelial barrier; and 
(iii) probiotic bacteria are believed to modulate the 
host immune response (Ezendam and Loveren, 
2006; Marco et al., 2006; Lebeer et al., 2008; 
Lebeer et al., 2010). The mechanisms of health 
promoting effects of probiotic bacteria have proven 
difficult to elucidate in detail, and traditionally 
most attention has been given to their anti-
pathogenic properties (Lebeer et al., 2008). To 
perform their effect in the intestine, probiotic 
bacteria should be capable of surviving passage 
through the GIT( gastro intestinal tract). Thus, it is 
essential for the bacteria to have protection systems 
to withstand the low pH in the stomach, digestive 
enzymes and bile of the small intestine. 
Approximately pH 2.5 l of gastric juice (Cotter 
and Hill, 2003) and pH1 l of bile (Begley et al., 
2005) are secreted into the human digestive tract 
every day. Tolerance to gastric acid and bile has 
thus become important selection criterion for 
probiotic strains.(Jensen  et al.,   2012).  

Lactobacilli are ubiquitous and widespread 
commensal bacteria in the human and animal micro 
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flora. They are widely used by humans: as 
adjuvants against gastrointestinal disorders, as 
dietary supplements, and as biological food 
processors based on their fermentative properties 
(Beasley et al., 2004). Lactobacilli are gram-
positive, non-spore-forming rods. It is possible for 
this resistance to be transmitted to the human 
population through the food chain. Although many 
strains are not pathogenic, they could constitute a 
reservoir of genes conferring resistance to 
antibiotics which might be transferred to 
pathogenic strains (Rattanachaikunsopon et al., 
2010) The study of health-beneficial effects that 
probiotic bacteria can exert on humans and animals 
is at its beginning. Pending scientific questions 
include the identification of molecular markers of 
the health-promoting activity of specific strains, 
which may be used to select novel probiotic strains 
and to gain understanding of the mechanisms 
underlying their effects. LAB can be isolated from 
different sources (Phillip et al., 2012) including 
African grape and wine sample also Selective 
enumeration of lactobacillus spp. Was isolated 
from cheese (Karimi et al., 2012.), Similarly Vitali  
et al. (2012) Isolated novel probiotic bacteria from 
raw fruits and vegetables lactobacillus can be 
isolated from plant as reported by Hurtado et al.  
(2012), also isolated Lactic acid bacteria from 
fermented table olives (Abriouel, 2012). The aim 
of this study was to isolates safe and potential 
probiotic lactobacillus spp.From different dairy 
products. 

 
2. Material and Methods: 
1. Isolation of Lactic Acid Bacteria from dairy 
products 

The isolation material was from different 
sources of dairy product obtained from market. The 
samples were collected in sterile carriers and stored 
on ice until delivery to the laboratory. Once 
delivered to the laboratory, they were taken to the 
procedure for isolation. Pour plate technique was 
used to isolate the organisms. Samples were used 
directly and also diluted to 10-1, 10-2 and 10-3 using 
sterile peptone water. 1 ml aliquot of the samples 
and dilutions were plated into selective medium 
MRS (Man, Rogosa and Sharpe) agar (Oxoid LTD, 
Basingstoke, England) according to Dave and 
Shah (1996). The plates were incubated at 37 °C 
for 3 days under aerobic conditions. After 
incubation, individual colonies were selected and 
transferred into sterile broth media. The selected 
colonies were purified by streak plate technique. 
The isolates were examined according to their 
colony morphology, catalase reaction and gram 
reaction survival at different temperature and 
tolerance to NaCL concentrations also methyl red 
and vogues proskaure. Gram positive and catalase 
negative bacilli colonies were taken as lactic acid 

bacteria stored in glycerol culture and kept for 
further investigation at -20°C. 
 
2. Identification 
2.1 Carbohydrate fermentations of isolates 

The tested carbohydrates were D (+) 
cellobiose (Sigma, Detroit, MI, USA), D (+) 
galactose (Sigma),  lactose (Sigma), fructose 
(Sigma), maltose l-hydrate (Sigma), D mannitol 
(Sigma), D (+) melezitose (Sigma), melibiose 
(Sigma), D (-) raffinose (Difco), rhamnose 
(Sigma), ribose (Sigma), sorbitol (Sigma), D (+) 
trehalose (Sigma), and D (+) xylose (Merck, 
Darmstadt, Germany);glucose (Sigma), and sterile 
water were used as positive and negative controls. 
During the test, stored in glycerol culture and kept 
for further investigation at -20°C.  
2.2 Arginine hydrolysis test 

For arginine hydrolysis test, base MRS 
broth(Oxoid LTD, Basingstoke, England) without 
glucose and meat extract containing 0.3% arginine 
and 0.2% sodium citrate instead of ammonium 
citrate was used. Arginine MRS medium and 
Nessler’s reagent were used in order to see 
ammonia production from arginine. MRS 
containing 0.3% L-arginine hydrochloride was 
transferred into tubes as 5 ml and inoculated with 
1% overnight cultures. Tubes were incubated at 37 
°C for 24hrs. After incubation, 100 µl of cultures 
transferred onto a white back ground. The same 
amount of Nessler’s reagent was pipetted on the 
cultures. The change in the color was observed. 
Bright orange color indicated a positive reaction 
while yellow indicated the negative reaction. A 
negative control, which did not contain arginine, 
was also used. 
2.3. Growth at different temperature and growth at 
different NaCl concentrations was carried out 
according to method described by Briugs (1953). 
Gram stain, urea test, Methyl Red Test and Vogues 
Prosquer test were determined as described by 
Prescott and Harley (2002). 
3. Probiotic Properties of Isolates 

Major selection criteria (resistance to low pH, 
tolerance against bile salt and the antimicrobial 
activity) were choosen for the determination of 
probiotic properties of isolates. 
3 1. Resistance to Low pH 

Resistance to pH 3 is often used in vitro 
assays to determine the resistance to stomach pH. 
Because the foods are staying during 3 hrs, this 
time limit was taken into account for this purpose. 
Active cultures (incubated for 16-18 hrs) were 
used. Cells were harvested by centrifugation for 10 
min at 5000 rpm and 4°C. Pellets were washed 
once in phosphate-saline buffer (PBS at pH 7.2). 
Then cell pellets were suspended in PBS (pH 3) 
and incubated at 37 °C. Viable microorganisms 
were enumerated at the 3 hours with pour plate 
techniques. Appropriate dilutions were done and 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

2926 
 

plates were incubated at 37°C under aerobic 
conditions for 48 h. Also growth was monitored by 
absorbance at OD620. 
3.2. Tolerance against Bile 

Because the mean intestinal bile concentration 
is believed to be 0.3% (w/v) and the staying time of 
food in small intestine is suggested to be 4 hrs 
(Kumar  and Murugalatha, 2012), the experiment 
was applied at this concentration of bile for 4 hrs. 
MRS medium containing 0.3% bile was inoculated 
with active cultures and incubated for 16-18 hrs. 
During the incubation for 4 hrs, viable colonies 
were enumerated for every hour with pour plate 
technique and also growth was monitored by 
absorbance at OD620. 
3.3. Evaluation of Antagonistic Activity  

Antimicrobial effects of presumptive strains 
of Lactobacillus spp. were determined by the agar 
diffusion method. The tested bacteria were 
incubated in nutrient broth at appropriate 
temperature for 24 hours. Approximately 105- 107 
cfu/ml of the bacteria to be tested for sensitivity 
(indicator bacteria) were inoculated (1%) into 20 
ml of nutrient agar and poured into the Petri dishes. 
To detect antibacterial activity of Lactobacillus 
spp., MRS containing only 0.2% glucose was used. 
10 ml of broth was inoculated with each strain of 
Lactobacillus spp. and were incubated at 35 ˚C for 
48 hours. After incubation, a cell-free solution was 
obtained by centrifuging (6000 × g for 15 min) the 
culture. Some supernatants were neutralized by 1 N 
NaOH to pH 6.5, supernatants of the strains of 
Lactobacillus spp. were checked for antibacterial 
activity against pathogenic bacteria in inoculated 
nutrient agar. Then 100 ml of cell free supernatants 
was filled in 8-mm diameter sealed wells cut in the 
nutrient agar. Once solidified, the dishes were 
stored for two hours in a refrigerator. The 
inoculated plates were incubated for 24 hours at 37 
˚C, and the diameter of the inhibition zone was 
measured by calipers in millimeters (Lleo, 1998; 
Mir-hoseini, 2004). 
4. Safety assessment 
4.1 Test of isolates for antibiotic sensitivity 
The isolates were tested for resistance to 15 
antibiotics (Ampicillin/sulpactam, amoxicillin, 
claviolinicacid, Amoxicilin, Clarithromycin, 
Erothromycin, Naldixic acid, 
Trimethoprime/sulphamethoxazolin, Ciprofloxacin, 
tetracycline, Vancomycin, Rifampicin, 
Nitrofuruntoin, chloramphenicol, Tenadazole). This 
test was performed using the standard disc diffusion 
method (National Committee for Clinical 

Laboratory Standards, 2000; SCAN, 2000; 
Herreros et al., 2005; Phillip, 2012; Jensen, 
2012). 
4.2. Analysis of Enzyme Activity of lactobacillus 
isolates. 
 The API ZYM kit (bio-Mérieux, France) 
was used to study enzyme activity production by 
isolates. Each identified isolate was grown 
overnight at 37oC on MRS broth. Sediment from 
centrifuged culture broth was used to prepare a 
suspension at 105 CFU/ml. After Inoculation, 
cultures were incubated for 4 h at 37oC. Placing a 
Surface-active agent (ZYM A reagent) in the 
cupules facilitated solubilization of the ZYM B 
reagent in the medium. Color was allowed to 
develop for at least 5 min, and values ranging from 
0-5 were assigned corresponding to the colors 
developed. The approximate number of free n mole 
of hydrolyzed substrate was determined based on 
the color strengthen negative reaction; 1, 5 nmol; 2, 
10 nmol; 3, 20 nmol; 4, 30 nmol; 5, 40 nmol  or    
higher 
 
4.3 Test for hemolytic activity of lactobacillus 
spp. 

Isolates were screened on blood agar 
plates containing 5% sheep blood and incubated at 
37 °C for 48 hours. Hemolytic activity was 
detected as the presence of a clear zone around 
bacterial colonies (Nour-Eddine, 2006) 

 
3. Results and Discussion:  
1. Isolation and Identification of lactic acid 
bacteria  
    Fifty four isolates were isolated from different 
dairy product. 
1.1. Morphological and Biochemical 
Identification 

Isolates were characterized according to 
the method recommended by Bergey's manual of 
systematic Bacteriology (Brinner et al., 2001), 54 
isolated bacteria were tested to select lactobacillus 
spp.which have the following characteristics  
aerobicity,  gram-positive, catalase-negative and 
homofermentative bacilli that have yellowish, 
mocoid, rounded colonies. The species of 
lactobacillus identified by carbohydrates 
fermentation pattern, growth at10°C, 15°C, 30°C 
and 35°C ,growth at different NaCL concentration, 
arginine hydrolysis , urease test and carbohydrate 
fermentations as reported by Cullimore (2008). 
(Table 1) 

 
Table1: Stander identification of genus of lactobacillus  
NO. FAMILIES MOT. AERO. G35°C CAT. H2S A gluc 
A LACTOBACILLUS - FA + - - + 
B ERYSIPELOTHRIX - FA + - + + 
Mot, motile; aero, aerobicity; fa, facultative anaerobic ;SA be ,strict aero, G35°C ,growth at 35°C; cat,catalase; 
H2S, hydrogen sulphide produced ; Agluc, acid from glucose. 
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Table 2: Stander identification of lactobacillus spp. 
 Ac Ae Al Am Ar Ag 
L. lactis +/- + + - - +/- 
L. acidophillus + + + - - + 
L. casei + + + + + + 
(Ac, acid from cellobioseAe ,acid from esculin Al, acid from lactose Am, acid from mannitol; Ar ,Acid from 
raffinose, Ag,acid  from galactose.)  
 

According to the biochemical characteristics 
(Tables2,3), all isolates did not produced gas from 
glucose and did not produce ammonia from 
arginine .They tolerated 2%NaCl and 6.5%NaCl 
and 10%NaCl concentrations (Tables 3,4) and 
grew at 30°C, 35°C, 45 °C (Table 3). Isolates S8, 
S7, S3 gave positive results with the 
carbohydrates, glucose ,ramnose ,mannose, 
arabinose, raffinose, galactose, sucrose and 
lactose..Isolates S2, S4, S6, S5. gave positive test 
results with sugars ,glucose, ramnose, mannitol, 
fructose, maltose ,raffinose ,galactose, maltose, 
sucrose, fructose and lactose .and B.M .(breast 
milk) give positive result ramnose ,mannitol 
,fructose ,inositol ,raffinose, mannose ,maltose 
,lactose. Based on  these biochemical. It seems that 
S8,S7,S3 is like to be Lactobacillus acidophilus (3 
isolates) ,S2 ,S4 ,S6 may be identified as 
Lactobacillus casei(4 isolates) and B.M. is like to 
be Lactobacillus lactis. (Roos et al., 2005; 
Hammes and Hertel 2006).The physiological and 
biochemical and morphological characters of 
identified Lactobacillus are reported in table 
6.LAB are the most important group of 

microorganism used in food fermentation are 
predominant participant in many industrial 
products and plant and dairy fermentations various 
species of lactobacillus are the most commonly 
used probiotic microorganism (Ranadheera et al., 
2012 ) and played the dual role of starter and 
probiotic .Recently, significant attention has been 
paid to fermented dairy products containing 
probiotic bacteria  Isolation of LAB from dairy 
product obtained in the present results was similar 
to many recent reports (Wang et al., 2010; 
Duskoval et al., 2012). In relation to the present 
result L. acidophilus was isolated from cheese 
(karimi et al., 2012). Liu et al. (2012) found that 
L.lactis and L.casei were considered as the 
predominated species in fermented dairy product 
(Tarag). LAB play an important role in the 
production of a range of traditional fermented 
foods and have also previously been reported to be 
present in high numbers in many foods including 
fura (Owusu et al., 2012), green table olive 
(Abioue et al., 2012),cereal foods (Oguntoyinbo 
et al., 2012) and curd and cucumber (Patil et al., 
2010). 

 
Table 3: Biochemical characteristics OF lactobacillus isolates  
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Table 4: Physiological characteristic. Of lactobacillus isolates 

M
ot

ili
ty

 

C
at

al
as

e 

G
as

 fr
om

 
gl

uc
os

e 

A
m

m
on

ia
 

fr
om

 
A

rg
in

in
e 

2%
N

aC
l 

6.
5%

N
aC

l 

10
. %

 N
aC

l 

15
. %

 N
aC

l 

IS
ol

at
e 

no
. 

- - - - + + + - S1 

- - - - + + + - S2 
- - - - + + + - S3 
- ---++ + - S4 
- - - - + + + - S5 
- - - - + + + - S6 
- - - - + + + - S7 
- - - - + + + - S8 
- - - - + + + - B.M. 

 
Table 5: carbohydrate fermentation of lactobacillus isolates(B.M., human milk) 
SUGER S1 S2 S3 S4 S5 S6 S7 S8 B.M. 
RAMNOS + + + + + + + + + 
MANNITOL + + _ + + + - - + 
FRUCTOS + + _ _ + + - - + 
INOSITOL _ _ _ _ - - - - + 
SALICIN _ _ + _ - - - - - 
RAFINOSE + + _ + + + + + + 
MANNOSE - -  - - - + + + 
MALTOSE _ + _ + _ + - - + 
LACTOSE + + + + + + + + + 

 
Table 6: Morphological and biochemical properties of identified Lactobacillus spp.  
Characteristics L. acidophilus L. casei L. lactis 
Cell shape  Bacilli Bacilli Bacilli 
Catalase test  - - - 
Motility - - - 
Aerobicity f.a f.a f.a 
Acid, from glucose  + + + 
Gas from glucose  - - - 
Ammonia from arginine  - - - 
Growth at different temp. 
35C 
30C 
15C 
10C     

+ + + 

Growth at NaCl 10,6.5,4,2.5 + + + 
Growth at pH 3for 1 hour 
2 hours  
3 hours 

+ + + 

Vogues prosquer - - - 
Methyl red + + + 
Urease test - - - 
RAMNOS + + + 
MANNITOL - + + 
FRUCTOS - + + 
INOSITOL - - + 
SALICIN - - - 
RAFINOSE + + + 
MANNOSE + - + 
MALTOSE - + + 
LACTOSE + + + 
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Lactobacillus spp. varied at different pHs. Such 
difference was however lower between isolated 
Lactobacilli and L. plantarum .The isolated 
Lactobacilli were bile salt tolerant. Bile tolerance is 
essential for probiotic strains to colonize the small 
intestine (Huang, 2004) With the development of 
new delivery systems and the use of specific foods , 
Evidence clearly demonstrates that acid sensitive 
strains can be buffered through the Stomach. 
However, to exert a positive effect on the health and 
well-being of a host, probiotics need to colonize and 
survive in the small intestine (Leverrier,  2005) and 
it is the condition of this environment that may in fact 
ebe the essential selection criteria for future 
probiotics. Similarly Abriouel et al. (2012) reported 
that Lactobacillus strains isolated from fermented 

table olive tolerated 2% bile salt. Jensen et al. (2012) 
reported that Lactobacillus spp. tolerate gastric juice 
well with no reduction in viability  and L.pentoses 
and L.sakei strains lost viability over 180 min. 
similarly Vitali et al. (2012 )determined the probiotic 
potential of large number of lactic acid bacteria 
isolated from fruit and vegetables, the result indicated 
that 35 % of LAB. maintained high cell densities and 
survived gastric and intestinal conditions.  
2.3. Antimicrobial Activity 

The selected eight isolates were tested for their   
antimicrobial activity against clinical isolates .For this 
purpose, strains were tested against Salmonella 
thyphimurium, Escherichia coli, Micrococcus spp., 
Staphylococcus spp. Result shown in Table 8. 

 
Table 8.Antimicrobial activity of lactobacillus isolates 
 Diameter of inhibition zone (mm) 
No. of isolate E. coli Salmonella thyphimurium Micrococcus Staphylococcus 
S1 14 13 13 14 
S2 14 15 15 15 
S3 13 12 12 14 
S4 15 14 14 17 
S5 18 10 20 17 
S6 19 9 17 20 
S7 20 20 17 22 
S8 18 17 18 25 
B.M. 21 18 22 25 
 

Table 8 showed that all of the isolates have 
antibacterial effect on the tested microorganisms. The 
tests were applied two times and the averages of 
diameters of zones were given. From the result we 
found that B.M. has  the most potent antimicrobial 
activity isolate followed by S5 then S6, S8 and the 
lowest antimicrobial activity  was found in S1 ,S2, S3 
LAB . This may be due to production of bacteriocins 
which are peptides with bactericidal activity usually 
against strains of closely related species (Abriouel et 
al., 2012). Bacteriocins may enhance survival of 
LAB in complex ecological systems that focused on 
prevention of growth of harmful bacteria in the 
fermentation and preservation of dairy products. It is 
more interesting with respect to probiotics that 
individual strains may inhibit growth of or adhesion 
of pathogenic microorganisms by secreted products, 
and not merely an effect of acidic pH (Atta, 2009.) 
Also Lactobacillus isolates obtained from fermented 
millet drink are more effective than isolates from cow 
milk as regards their antagonism or inhibition 
(Shehata, 2012). An important property of probiotic 
strains is their Antagonistic activity against 
pathogenic bacteria. Propionic acid bacteria can 
produce Antimicrobial substances capable of 
inhibiting the growth of pathogenic and spoilage 
microorganisms. Propionic acid, acetic acid, and 

diacetyl in addition to the antimicrobial peptides are 
included among these compounds (Havenaa, 1992). 
similar result on antagonistic activity of LAB. was 
reported by several investigation and largely 
documented (Abriouel et al., 2012). Also all LAB. 
Isolated from raw fruits and vegtables inhibited E. 
coli isolated from human sources .Vitali et al. (2012)  
isolated strains of different species (90 isolates) from 
olives produced antimicrobial substances which were 
active against a number of potentially pathogenic 
gram negative and gram positive  bacteria  such as S. 
aureus, E.facalis , Salmonella enterica ,Also another 
study revealed  that bacteriocin produced by  
Lactobacillus isolated from chicken showed 
inhibition against a number of food-borne pathogens, 
such as L.monocytogenes, S.aureus and Salmonella 
without inhibiting LAB (Messaoudi., 2012). 
3. Safety assessment of probiotic lactobacillus spp. 
3.1.Enzymatic Activities of lactobacillus isolates 

All isolates were screened to enzymatic activity 
to detect any unfavorable enzyme like the 
carcinogenic enzyme, β-glucuronidase and presence 
of beneficial enzymes. Enzyme Production by isolates 
was an important criterion in its selection, because 
carcinogenic enzymes such as β-glucuronidase can be 
produced by microorganisms. When carcinogenic 
substances such as benzo(a) pyrene enter the human 
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body, their poisonous effects are counteracted 
because of conjugation with glucuronic acid in the 
liver. If this conjugated product is excreted with bile 
acid in the intestine, cleavage by β-glucuronidase can 
liberate these substances to become toxic once again. 
Result recorded in table 8 indicated that all isolates 
did not produce the carcinogenic enzyme, β-
glucuronidase, whereas beneficial was produced, 
which is beneficial for lactose intolerance. These 

enzymes include leucine arylamidase, crystine 
arylamidase,acid phosphatase, naphthol-AS-BI-
phosphohydrolase, α-galactosidase, β-galactosidase, 
α-glucosidase, β-glucosidase, and N-acetyl-β-
glucosamidase. These results wee in agreement with 
Chang-Won et al. (2008). Similarly, β-galactosidase 
was found in lactobacillus isolated from fermented 
oil as reported by Abriouel et al. (2012). 
 

 
Table 9: Enzyme activity of isolated Lactobacillus spp.  
 

Enzyme S1 S2 S3 S4 S5 S6 S7 B.M. S8 
Control 0 0 0 0 0 0 0 0 0 
Alkaline phosphatase 0 0 0 0 0 0 0 0 0 
Esterase 0 0 0 0 0 0 0 0 0 
Esterase lipase 0 0 0 0 0 0 0 0 0 
Lipase 0 0 0 0 0 0 0 0 0 
Leucinearylamidase 2 2 2 2 2 2 2 3 2 
Valinearylamidase 0 0 0 0 0 0 0 0 0 
Cystinearylamidase 1 1 1 1 2 1 1 2 1 
Trypsin 0 0 0 0 0 0 0 0 0 
α-Chymotrypsin 0 0 0 0 0 0 0 0 0 
Acid phosphatase 2 2 2 2 2 2 2 2 2 
Naphthol-AS-BI-phosphohydrolase 5 5 5 5 5 5 5 5 5 
α-Galactosidase 2 2 2 2 2 2 2 2 2 
β-Galactosidase 5 5 5 5 5 5 5 5 5 
β-Glucuronidase 0 0 0 0 0 0 0 0 0 
α-Glucosidase 2 2 2 2 2 2 1 2 1 
β-Glucosidase 2 2 2 2 2 2 2 2 2 
N-Acetyl-β-glucosaminidase 3 3 3 3 3 3 3 3 3 
α-Mannosidase 0 0 0 0 0 0 0 0 0 
α-Fucosidase 0 0 0 0 0 0 0 0 0 
Score 0 = 0 nmol, Score 1= 5 nmol, Score 2= 10 nmol, Score 3= 20 nmol, Score 4= 30 nmol, Score 5 ≥40 nmol. 
 
3.2. Testing for resistance to antibiotics 

All isolates were tested for antibiotics and show 
different degree of resistance which was also 
observed by Herreros et al. (2005). Various reports  
indicate that LAB are normally resistant to the 
principal types of antibiotics, such as B-lactam, 
cephalosporin, aminoglycosides, quinolone, 
imidazole, nitrofurantoin and  fluoroquinolines 
(Halami et al.,  2000).Transfer of resistance to 
antimicrobial substances is an essential mechanism in 
LAB if they are to adapt and survive in specific 
environments.  Among the resistance   mechanisms in 
use, enzymic inactivation of the antibiotics  ,restricted  
import of antibiotics, active export of antibiotics or 
target modification may be  high lighted (Davies, 
1997). Lactobacilli are generally resistant to 
aminoglycosides (Belletti et al., 2009).Vancomycin 
resistance is thought to be intrinsic, since nearly all 
the strains are constitutively resistant to low levels of 
the antibiotic (Roland et al.,1992.). 
3.3. Hemolytic activity of lactobacillus spp. 

All isolate were tested for hemolytic activity 
and  gave negative result with this test confirming 
that LAB are safe for human use Kumar and 
Murugalatha, 2012).This result agree with Sandra 
et al. (2012) who reported that none of the fifteen 
putative probiotics was found to be B-hemolytic. 

In conclusion the present study showed that 
human milk, yogurt and raw milk are sources of 
potential probiotic strains of LAB and the isolates 
meet several function features to be considered as 
suitable probiotic for application in food fermentation 
and the isolated bacteria are able to tolerate acidic 
medium and bile salt with favorable enzymatic 
activity and no hemolytic activity so we consider it 
great potential probiotic character and safe for human 
use. 
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Abstract: Foodborne diseases encompass a wide spectrum of illnesses especially in developing countries. Aims: 
This study aimed to investigate food handlers' knowledge, attitude and practices about food safety in four restaurants 
in Fayoum University and to assess the carrier rate of S aureus and Salmonella spp. also determination of the total 
viable count, and level of hand contamination with E. coli, other members of Enterobacteriaceae as well as other 
aerobic Gram-negative bacteria. Methods: A cross- sectional, descriptive, observational study was conducted 
among 209 Fayoum University food handlers serving four main kitchens at the University. The food handlers' 
interviewed using a pre-tested questionnaire included three main topics regarding knowledge, attitude and practices 
of food safety. Data collectors observed food handlers' to collect information on food preparation, handling and the 
sanitary condition of the facilities. Microbiological samples were collected from 158 healthy food handlers including 
swabs from throat, each nostril, stool and urine samples followed by culturing on proper media, also determine of  
the total bacterial count and hand contamination by fingerprint culture technique. Results:  About 90% of food 
handlers have good knowledge, between 30.1% and 55% found to have good practice. Carrier rate of S. aureus  was 
17.1%. The total viable bacterial count exceeds 300 CFU)/hand in 37.3%. Out of 158 food handlers, 57 (36.1%) of 
them had contaminated hand with S. aureus, 26 (16.5%) with  Enterobacteriaceae and  6 (3.8%)with Pseudomonas 
Spp.. All stool and urine samples were negative for Salmonella  spp. Conclusion: To achieve a good level of food 
safety, pre Employement investigations and training as well as continuous monitoring of food handlers should be 
implemented.  
 [Rasha H. Bassyouni, Naglaa El-Sherbiny, Enas H. Hefzy, Ahmed- Ashraf Wegdan . Perception of Food Safety 
and Prevalence of Staphylococcus aureus and Salmonella species Carriers among Fayoum University Food 
handlers.  Life Sci J 2012;9(4):2934 -2940]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 429 
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1. Introduction 

Foodborne diseases encompass a wide spectrum 
of illnesses especially in developing countries. They 
are growing public health problem, costly yet 
preventable worldwide. They are the result from 
ingesting contaminated foodstuffs, by many different 
microbes or pathogens, chemical hazards or other 
harmful toxins that present in food for example, 
poisonous mushrooms (Kibret and Abera, 2012). 
Occurrence of foodborne illness is a clinical health 
problem causing economic losses related to lower 
work productivity, hospitalization, and other health 
care expenses (Dharod et al., 2009). 

 Food safety is a scientific discipline describing 
handling, preparation and storage of food in ways 
that prevent foodborne illness. This includes a 
number of routines that should be followed to avoid 
potentially severe health hazards. Food service 
establishments are sources of food borne illnesses 
and food handlers contribute to food borne illness 
(Teferi et al., 2012). 

  The World Health Organization (WHO) 
estimated that in developed countries, up to 30% of 
the population suffers from food borne diseases each 

year, whereas in developing countries up to 2 million 
deaths are estimated per year (WHO, 2007 a&b).  
Unsafe, disregard hygienic measures of food and 
faulty food handling practices may enable pathogenic 
bacteria to come into contact with food, multiply in 
sufficient numbers to cause many acute and life-long 
diseases, ranging from diarrheal diseases to various 
forms of cancer (Clayton et al., 2002). Lacking 
personal hygiene among food handlers is one of the 
most commonly reported practices contributing to 
food-borne illness with poor hand and surface 
hygiene (Cogan et al., 2002; Collins, 2001). Hand-
washing, a simple and effective way to cut down on 
cross-contamination, is all too often forgotten 
(Rippel, 2002).   

The transmission of enteric-related pathogenic 
microorganisms via the hands of food handlers 
continues to be a problem in the food industry 
(Barza, 2004). Staphylococcus aureus, Escherichia 
coli and Salmonella spp.  survive on hands and 
surfaces for hours or even days after initial contact 
with the microorganisms (Kusumaningrum et al., 
2002). These microbes have been associated with 
food-borne illness for decades and there is no doubt 
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that they, together with members of amongst others 
the genera Listeria, Campylobacter, Bacillus and 
Clostridium are the cause of illness and even death to 
many people each year, at immeasurable economic 
cost and human suffering (Borch & Arinder, 2002).  

A microbial indicator is a microorganism or 
group of microorganisms that is indicative of the 
possible presence of pathogens and the detection and 
enumeration of indicator organisms are widely used 
to assess the efficacy of sanitation programs (Brown 
et al., 2000; Ingham et al., 2000; Moore & Griffth, 
2002). Indicator organisms associated with hygiene 
practices include, total viable counts, total coliforms, 
E. coli, members of the family Enterobacteriaceae 
and S. aureus (Department of Health, 2000). The 
presence of S. aureus in food indicates flaws during 
food manipulations. For this reason most sanitary 
norms require the detection of S aureus carriers 
(Figueroa et al., 2002). 

This study aimed to investigate food handlers' 
knowledge, attitude and practices about food safety 
and explore the sanitary conditions of food service 
establishments in four restaurants in Fayoum 
University. The most important aim of the present 
study was to  assess the carrier rate of S aureus and 
Salmonella spp. among food handlers and determine  
the total viable count, and level of hand 
contamination with E. coli, other members of 
Enterobacteriaceae as well as other aerobic Gram-
negative bacteria.  
 
2. Subjects and Methods: 

A cross- sectional, descriptive, observational 
study was conducted among 209 Fayoum University 
food handlers' serving four main kitchens at the 
University campus selected by purposive sampling. 
Data collectors and supervisor were oriented about 
the purpose of the study.  

The food handlers' interviewed using a pre-
tested, Arabic structured closed questionnaire with an 
inclusion criterion of being a staff in Fayoum 
University kitchens. While the exclusion criteria were 
refusal to participate in the study. The questionnaire 
included three main topics regarding knowledge, 
attitude and practices of food safety containing thirty 
questions, ten about personal hygiene, nine related to 
kitchen equipment's hygiene and eleven considered 
with the usage of proper healthy food items. Data 
collectors observed food handlers' while they were 
performing their jobs to collect information on food 
preparation, handling and the sanitary condition of 
the facilities.  
Microbiological sampling and processing 

Microbiological samples were collected 
from 158 healthy food handlers; after given written 

consent for samples collection; 89 were males (56.3 
%) and 69 were females 43.7%). 
Determination of  S. aureus carrier rate: 

To determine S. aureus carriers, swabs from 
throat and each nostril from each subject were 
cultured onto Columbia blood agar as well as manitol 
salt agar (Oxoid LTD, Basingstoke, England), Plates 
were incubated for 24h at 37°C under aerobic 
conditions. S.aureus was identified using standard 
microbiological procedures. 
Determination of total bacterial count and hand 
contamination 

Fingerprint technique was used to determine 
the total bacterial count and hand contamination onto 
a Columbia blood agar plate (one plate / 5 fingers) 
(Oxoid LTD, Basingstoke, England). Total bacterial 
count was recorded as the number of colony forming 
units (CFU)/hand. Plates were incubated at 37°C 
under aerobic conditions, and colony-forming units 
(CFUs) were counted after 48 hrs. The maximum 
count was 300 CFUs; beyond this figure, it was 
considered that there was a confluence (Lucet et al., 
2002). Potential pathogenic bacteria from transient 
flora (i.e. Staphylococcus aureus, Enterobacteriaceae, 
aerobic Gram-negative bacteria) were identified 
using standard microbiological techniques.  
Determination of Salmonella spp. carrier rate: 

To determine Salmonella carriers as well as 
presence of Shigella spp. In stool, stool and urine 
samples were collected from each subject. Stool 
samples were  cultured in selenite broth, incubated at 
37°C  then  subcultured after 24hrs on MacConkey 
and Xylose deoxycholate (XLD) agar (Oxoid LTD, 
Basingstoke, England) while urine samples were 
cultured on MacConkey, XLD and CLED agar 
(Oxoid LTD, Basingstoke, England). Any non-
lactose fermented Gram-negative Bacilli were tested 
for oxidase production. Oxidase-negative Gram-
negative Bacilli were further identified by Microbact 
(12A) Gram-negative identification system (Oxoid, 
Basingstoke,UK) to identify Salmonella  and Shigella 
spp. 
Data entry and statistical analysis:   

Data were collected, coded and analyzed using 
SPSS software version 15 under windows 7, simple 
descriptive analysis in the form of percentage 
distribution, were done.  

 
Ethical Consideration: 

This study was reviewed and approved by the 
Faculty of Medicine Research Ethical Committee, 
and a waiver of consent form was approved, as we 
used an anonymous self-administered questionnaire 
with no private or sensitive information. 
 
3. Results: 
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Socio-demographic data: more than half of the food 
handlers were males118 (56.4%) s and 91 (43.5%) 
were females with an age ranging between 18 and 55 
years of age with Mean age ±SD was 27.43± 7.72 
years. Regarding level of education 147 (70.3%) of 
the food handlers completed primary school, 39 
(18.6%) were completed secondary school and 23 
(11%) had high education.  
Food hygiene knowledge and hand hygiene 
practices of food handlers: There was no frequent 
food hygiene training received by food handlers but 
they acquire knowledge of food preparation through 
observation of the senior's staff. The majority of the 
food handlers appear to have excellent knowledge of 
food hygiene regarding what to do as almost 97.6% 
were know that they must do frequent hand wash 
during food preparation also 95.2% cut their nail and 

90% concerned about their personal cleanliness 88% 
were covered hair and 91.3% stay at home during 
illness also 69.7% knew that they must perform an 
annual examination.  

Hand washing with soap is a practice that 
has long been recognized as a major barrier to the 
spread of disease in food preparation. As hand 
hygiene is not always carried out effectively, both 
enteric and respiratory diseases are easily spread in 
these environments. The observational results of the 
investigator showed that they had poor practice by 
wearing hand jewelries while preparing food 115 
(55%), they don't wash their hand frequently only at 
the beginning of the food preparation with minimal 
personal variation 63 (30.1%), but they were washing 
their hand during different activities in the kitchen  
Figure (1).  
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Figure (1) Food handlers knowledge & practice related to food safety
 

 
As regards the questions related to kitchen 
equipment's cleanliness practices: by using clean 
utensils, clean the utensils with hot water and 
detergent clean the sink to avoid contamination of the 

food and cover the garbage pot to prevent 
transmission of infection to the food are applied by 
more than 92%.  These important finding were 
demonstrated in the Figure (2) 
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Figure (2) Kitchen cleanliness

 
 

One of the most important topics in the 
questionnaire was the proper use of fresh healthy 
food items as usage of (100%) fresh vegetables, fruits 
and intact food cans, (100%) apply proper 
temperature for cooking and (97.4%) check 

refrigerator temperature daily and lastly (99.1%) 
cover the pots after finishing cooking.  

Microbiological results: Among the 158 
healthy food handlers (89 males (56.3 %) and 69 
females (43.7%)), the overall prevalence of nasal 
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carriage of S. aureus was 27(17.1%), 5 (3.2%) of them were also positive for throat swab (Figure 3).
 

 
Figure (3): prevalence of nasal carriage of S. aureus among food handlers. 

 
The total viable bacterial count exceeds 300 

CFU)/hand in 59 (37.3%) of them. Although 99/158 
(62.7%) of food handlers have total viable count 
below 300 CFU)/hand which can be negligible in 
most cases (Lucet et al., 2002), 43 (27.2%) of them 
have contaminated hand with at least one type of 
pathogenic bacteria. Nineteen (12%) out of 158 food 
handlers  showed mixed pattern of colonization by 2 
or more pathogenic  bacterial isolates, while 49/158 

(31%) yielded a single isolate. Out of 158 food 
handlers, the hands of 57 (36.1%) of them were 
contaminated with  S. aureus, 26 (16.5%) with  
Enterobacteriaceae and  6 (3.8%)with Pseudomonas 
Spp.  Among Enterobacteriaceae, E.coli represent 
6.3% (10/158), Klebsilla Spp. 5.7% (9/158) and 
proteus Spp. 4.4% (7/158) (Figure 4). All stool and 
urine samples were negative for Salmonella  and 
Shigella spp. 

 

 
Figure (4): Prevalence of hand contamination of pathogenic organisms among food handlers. 

 
4. Discussion: 

The results of this study revealed that although 
there was no frequent training of food hygiene, yet 
they had an excellent knowledge related to food 
safety but they did not translate their knowledge into 
practice in spite of positive responding of food 
handlers for food safety related questions. Our results 
were in coincidence with Kibret and Abera (2012) 
results as they concluded that poor hygienic practices 
by food handlers coupled with poor sanitary 
conditions in food and drink establishments can 
contribute to foodborne illnesses. 

Green et al. (2006) documented that 
improvement of food worker hand washing practices 
is critical to the reduction of foodborne illness and 
was dependent upon a clear understanding of current 
hand washing practices, hand washing and glove use 
were more likely to occur in conjunction with food 
preparation than with other activities. He also 
reported that only 32% of the workers were 
attempted to wash their hand frequently during food 
preparation this was agreement with our results as 
30.1% washing their hand during different activities 
in the kitchen. 
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In this study, nasal and throat swab culture of 
158 food handlers serving four restaurants at Fayoum 
University had been investigated for the presence of 
S. aureus. The rate of isolation of S. aureus from the 
nasal cultures in our study 27 (17.1%) was found to 
be similar to those reported by Teferi and his 
colleagues (2012) who conducted a cross sectional 
study  among food handlers working in University of 
Gondar student’s cafeterias and found that 20.5%  
food handlers were positive for nasal carriage of S. 
aureus. Also Ahmed et al. (2010) reported that the 
carriage rate of S. aureus among food handlers in the 
Omdurman area of Sudan was 21.6%. Other studies 
screened nasal carriage of S. aureus among restaurant 
workers in Kwit and Makkah cities and reported 
carrier rate of S. aureus to be 26.6% and 20.8% 
respectively (Bustan et al,.1996; Asghar et al., 
2006). However, our finding was found to be higher 
than the rate 69(0.77%) obtained from a study 
conducted in Turkey Gunduz et al., 2008) and much 
lower than the findings reported in Brazil (Souza  

and   Santos, 2009; Acco et al.,2003) and Botswana 
(Loeto et al.,2007) as 30%, and 44.6%; respectively. 
Nasal carriage rates reported by several workers vary 
and the variation has been attributed to the ecological 
differences of the study population. 

It is very important to note that although S. 
aureus can cause severe infections it may also be as a 
member of the normal flora of the nasal cavity 
(William, 1993). If by chance, a food handler carries, 
an enterotoxin producer S. aureus he/she may 
contaminate the food and causes staphylococcal food 
poisoning outbreak in the population.  

Microorganisms can be transferred to the hands 
in the process of handling food and through poor 
personal hygiene resulting in the hands being heavily 
contaminated with enteric pathogens (Lues and 
Tonder, 2007).  Fecal coliforms can be easily 
removed by hand washing (Jumaa, 2005) and their 
presence indicates fecal contamination and food 
handlers are not taking enough care in hand hygiene 
(Aycicek  et al., 2004). Also staphylococci 
distributed in the environment and strains present in 
the nose often contaminate the back of hands, fingers 
and face, and nasal carriers could therefore easily 
become skin carriers (

 

Lues and Tonder, 2007).  In 
our study the total viable bacterial count exceeds 300 
CFU)/hand in 59 (37.3%) of tested food handlers. 
Moreover 43 (27.2%) of the 99 (62.7%) food 
handlers who have acceptable count their hands were 
contaminated with at least one type of pathogenic 
bacteria. Nineteen (12%) out of 158 food handlers 
showed mixed pattern of colonization by 2 or more 
pathogenic  bacterial isolates, while 49/158 (31%) 
yielded a single isolate. Out of 158 food handlers, the 
hands of 57 (36.1%) of them were contaminated with 

S. aureus, 26 (16.5%) with Enterobacteriaceae and 6 
(3.8%) with Pseudomonas Spp.  Among 
Enterobacteriaceae, E.coli represent 6.3% (10/158), 
Klebsilla Spp. 5.7% (9/158) and proteus Spp. 4.4% 
(7/158). Our results are similar to that previously  
reported in Brazil for E. coli (6.8%) and 
Pseudomonas aeruginosa  (2.3% ) isolated from the 
hands of food handlers (Souza  and   Santos, 2009) 
and South Africa which reported that E. coli was 
isolated from 7.8% of  food handlers hands (Lues, 
2006). 

Our results  were much lower  than  that 
reported by   Lues and Tonder  (2007) in South 
African as they found  Enterobacteriaceae  were 
present on hands of  44%  of food handlers and S. 
aureus was  88%. Also Mudey et al. (2010) 
conducted a cross-sectional study on food handler  in 
a rural area of Wardha district of Central India and 
reported that the frequency of pathogenic organisms 
in their hands were 56.87% for Staphylococci, 
17.50% for E.coli and 21.87% for Klebsilla Spp. The 
different degrees of hand contamination between 
studies could be explained by the degree of 
adherence of food handlers to food safety measures 
and hand washing in different geographic regions.  
Shojaei et al. (2006) reported that the hands of 
72.7% of Iranian food handlers were found to be 
contaminated with pathogenic flora of faeces or nose 
before simple hand-washing with significant decline 
to 32% after hand-washing. 

Chronic asymptomatic Salmonella carrier food 
handlers may be a potential source of Salmonella spp. 
transmission also Shigella spp can be transmitted 
from food handlers by contaminated hands. So this 
study has also attempted to isolate Salmonella and 
Shigella spp. From stools of food handler participate 
in this study also urine samples were collected to 
diagnose Salmonella carrier. Our results revealed that 
all stool and urine samples were negative for 
Salmonella and Shigella spp.these finding were in 
agreement with Andargie et al. (2008) who reported 
that no Salmonella species were isolated from food 
handlers. Although Salmonella carrier rate among 
food handlers range between 0.1% to 3 % in many 
studies conducted in different geographic regions 
(Yousefi-Mashouf et al., 2003, Feglo et al., 2004, 
Asghar et al., 2006, Ahmed and Hassa, 2010), it 
should be continuously surveyed because of high 
infectivity of this organism. 

It is obvious that hand contamination indicates 
the non compliance of most food handlers to hand 
washing regulation. Also the carrier rates of different 
organisms may indicate the importance of pre-
employment laboratory investigations and the 
continuous monitoring of food handlers. Pre 
employment training is important and continuous 
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observation of workers by an assigned senior staff is 
very important to ensure high degree of food safety.    
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Abstract: End of the Cold War was considered as a transitional period for NATO. In this period, new tasks of 
NATO were based on the way of ensuring the peace and stability in Europe and cooperation with NATO non-
member countries and according to this second way, the issue of establishing the NATO forces out of the boundaries 
of member countries was proposed for the first time. In this paper, we seek to examine the factors affecting the 
expansion of NATO after the Cold War. In summary, the results of study show that the following factors are 
effective in this regard: creating the racial and ethnic crises in the Balkans and inability of European countries in 
resolving this crisis, existence of new threats against the interests of West such as terrorism, Islamic 
fundamentalism, Weapons of mass destruction, etc ..., fear of Russia's revival and return of this country to the 
authoritarianism and regain the control of eastern Europe, lack of alternative for a capable and ensuring security 
structure instead of NATO.  
[Iraj Mazarei. Effect of NATO expansion into the Central Asia and the Caucasus and Russia's reaction to it. 
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Keywords: NATO, expansion of NATO, Cold War 
 
1 - Introduction:  

Cold War is a term which refers to a period 
of tension, conflict and competition in the relations of 
the United States, the Soviet Union and their allies 
from 1940s to 1990s. During this period, the 
competition between these two superpowers was 
continued in diverse fields such as military alliance, 
ideology, psychology, espionage, sport, military 
equipment, and industry and technology development. 
These competitions led to the consequences such as 
spatial competitions, paying the high defense costs, 
nuclear war games and a number of indirect wars.  

Despite the fact that no direct military 
confrontation was happened between the United States 
and the Soviet Union during the Cold War, the 
expansion of military power and major political 
tensions and conflicts between the countries allied 
with this superpower were among its consequences. 
Despite the allies of the United States and the Soviet 
Union during the Second World War and against Nazi 
Germany, they had disagreement about the 
reorganizing the world after the war even before the 
end of war.  

After the war, while America was trying to 
limit the communism in the world, the Cold War was 
expanded into the several parts of world especially 
Western Europe, the Middle East and Southeast Asia. 
In this period, the recurrent crises such as construction 
of Berlin Wall [1961-1989], Korean War [1950-1953], 
Vietnam War [1959-1975], Cuban Missile Crisis 
(1962), and Soviet war in Afghanistan [1979 - 1988] 
were happened and the beginning of a World War was 
not unexpected every moment, but finally if did not 

happen. One of the reasons that both sides avoided 
form a direct war was their access to nuclear weapons 
and fear of using these weapons by the opposite side.  
Finally, the Cold War ended at the end of 1980s and 
by senior officials' meetings, which were arranged by 
the last Soviet leader, Mikhail Gorbachev, and 
according to Gorbachev's reforming program.  

End of the Cold War was considered as a 
transitional period for NATO. In this period, new 
tasks of NATO were based on the way of ensuring the 
peace and stability in Europe and cooperation with 
NATO non-member countries and according to this 
second way, the issue of establishing the NATO 
forces out of the boundaries of member countries was 
proposed for the first time. In this paper, we seek to 
examine the factors affecting the expansion of NATO 
after the Cold War. 
 
2 - Theoretical Principles of NATO Expansion  
2-1 - Theoretical points of view and issues  

Traditional literature of alliances proposes 
that the coalition is built in response to the threat and 
when the threat is reduced, the alliance will be 
continued no longer. Researchers have paid less 
attention to what the alliances are faced with at the 
time of change and threat or lack of threat. Those, who 
have studied the alliance under these conditions, have 
generally concluded that the alliance will have no 
durability without the threat.  
With inspiration of "Waltz's" view about North 
Atlantic Treaty Organization (NATO) at the end of the 
Cold War, the Neorealism Theory predicts that:  
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A) Following the elimination of threat, which justifies 
the high level of military costs, the members of NATO 
also reduce the military costs.  
B) NATO members will be involved in the conflicts 
over the common policy. Moreover, they will adopt a 
more independent orientation in their own defense and 
foreign policies.  

Furthermore, the international 
institutionalism view considers NATO beyond a mere 
military alliance. Based on these theorists' view, with 
hundreds offices and facilities, which NATO has in 
the member countries, it is a multilateral coalition 
which the West has applied it as a powerful political 
tool and a method for dealing with the security issues 
of Europe, linking with the European Union and 
governments member in Warsaw Pact .  

Therefore, based on the institutionalists' 
view, NATO is not a dimensional treaty which can be 
collapse like other military unions in case of reduced 
threat. In general, it can be stated that those, who 
predicted the end of NATO, have provided a more 
than limited imagination about the function and date 
of NATO and mainly based on the military functions 
and geographical limitations. NATO has numerous 
mechanisms for development of severe military 
functions and has used these facilities in line with 
important civilian functions. As the institutionalists 
expect NATO has taken advantage of organizational 
resources for its own continuation and has change its 
tasks.  

Geopolitical and environmental theories also 
study the correlation of geography and political 
power. Researchers of this branch of science 
emphasize that the geographic factors have a direct 
correlation with the national power and the geographic 
factors determination or limit the players' political 
behavior. They also believe that the large geographic 
space means to have hegemony and superior power in 
the region and throughout the World.  
 
2-2 - Political-Security point of view 

Bipolar system of the Second World War 
leading by two superpowers (USA and Soviet Union) 
created two independent and hostile blocks. Conflict 
of two blocks was in fact the motivation for internal 
unity and coordination of members' policies and this 
system created a kind of integration of policies for 
each block and also the existence of common enemy 
and widespread publicity in this field prevented from 
intra-group differences (Haj Yousefi, 1995) and this 
led to the negative outcomes such as internal tensions, 
growth of nationalism, the socialism and racism, 
ethnicity, and reviving the longstanding border 
disputes, which were not happened until then due to 

the rule of international system based on the Cold 
War.  
This difference had vast domain and more than eighty-
two conflicts happened around the world during the 
years from 1982 to 1988 or 6 years.  
 
2-3 – Economic-Political point of view 

Based on this point of view, the mystery of 
capitalism survival lies on its expansion in all aspects. 
Unlike the communist system, which can survive in a 
limited land, the capitalist system cannot be survived 
through the stagnation. However, the barriers, which 
are classified into external and internal factors, 
threaten the development of capitalist system. Internal 
barriers are as the results of internal changes and the 
external barriers are due to the incompatibility of other 
phenomena with this phenomenon. Thus, the historical 
experience of external barriers in agricultural 
production systems of Soviet, the pioneer and 
Communist world leader, are considered as the 
external serious obstacles to the expansion of 
capitalism (Taeb, 1999).  

Moreover, the internal barriers to the growth 
and development of fascism in three countries 
including Germany, Italy and Japan in thirtieth decade 
of twentieth century were considered as the barriers to 
the development of capitalism in the world. Fascism is 
considered as the political entity of monopoly capital.  
 
2-4 - Economic globalization and changing the 
concept of security  

Economic globalization has had several 
important international effects:  
First, it has eliminated the importance of boundaries 
and barriers; the government cannot establish the 
national sovereignty like the past concept.  
Second, most of the multinational companies have 
seized the power from the governments in the global 
market of power and have become as the main players 
in the scene of international relations. Now, it can be 
stated that the governments are afraid of multinational 
companies.  

Third, the international organizations have 
become important along with the important economic 
issues and multinational companies and weak and 
influenced governments. The international 
organizations' role, which was ignored in the realistic 
point of view, was gradually increased and more 
important and now we can see the increasing power of 
United Nations and dependent institutions, 
International Monetary Fund, World Bank etc.  

Fourth, changing the concept of power and 
security is the results of economic globalization and in 
this type of world the economy speaks first and 
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military issues and weapon forces have lost their own 
influence to a large extent.  
 
2-5 - New World System and Role of NATO  

Nowadays, there are more than 190 countries 
around the world and the existence of these numbers 
of players is unprecedented, although a kind of 
ideological and economic compatibility can be seen 
throughout the history. Unity is the unit feature of this 
symmetrical unipolar system. It is the unity, which is 
in the controllable multiplicity; multiplicity in the 
approaches and unity in equality of criteria and 
objectives (Dehshiar, 2009).  

America can continue the current domination 
role after the Cold War if it continues the existing 
"bargaining space" and intensifies it if possible. This 
only is possible if it does not allow the current 
compounds of power, which are based on inhibition 
described, capitalistic, fixed and competitive models 
and liberal thoughts, to be instable. This bargaining 
space creates an opportunity for the United States to 
weaken the potential opponents and impose its own 
power position in the field of power of other countries 
of system to them.  
 
4 - NATO and expansion policy  

Cooperation of Central Asia and the 
Caucasus countries with North Atlantic Treaty 
Organization within the framework of Participation 
for Peace Program has led to a positive reaction of 
NATO members and especially the United States. 
Countries, which demand the membership in NATO, 
should strengthen the strategic interests of this union 
and increase the security of West states. Now, this 
question is raised that what interests and objectives the 
NATO members including the United States have due 
to the comprehensive presence in Central Asia and the 
Caucasus? (Shirazi, 2000)  
 
4-1 – Presence in the Russia's Backyard1 and filling 
the created power gap after the Fragmentation of 
Soviet   

After the Fragmentation of Soviet, Russia 
was replaced with it. Some of the analysts have 
considered Russia as the threatening factor, while 
others believe that the process of NATO expansion is 

                                                             
The term "backyard" refers to the set of 

Russia's neighbors which are located across the 
western and southern borders of this country. 
Countries like Estonia, Latvia, Lithuania in the 
Baltic Sea, and countries of Central Asia and the 
Caucasus are part of the Russia's backyard and 
security fence barrier. 

not completely Anti-Russian, but one of its incentives 
is definitely Russian. 2 AS "Brzezinski" expresses his 
own concerns about Expansionist Russia in one of his 
books. He argues that the created power gap in 
Eurasia, as the result of Soviet Union Fragmentation, 
has the potential to disturb the balance of power.  

He believes that while Russia is the most 
powerful country in Central Eurasia, the countries in 
Eurasia are face with two options; first, moving 
toward the European democracy and priority in 
creating a link with Europe, and second creating the 
European empire through reintegration of Russia's 
domination on dissatisfied and weak neighbors after 
the fragmentation of Soviet (Mandelbaum, 2006).  

While the first option helps to create the 
regional stability, the second option leads to Russia's 
geopolitical isolation. As a result, defense of U.S.A 
interests means the inhibition of Russia combined 
with building the trust for the countries located in 
Eurasia and their movement towards the international 
organizations and western dominant security unions 
(Brzezinski, 1997).  

Countries, which are located in Eurasia 
region and are kinds of small countries, will be 
remained independent countries in long term without 
joining the West security structures. Moreover, "Javier 
Solana", NATO former secretary general, declared in 
a statement in February 1997 that if the countries of 
the Caucasus remained out of the Europe zone, 
Europe would be completely secure. Thus the process 
of expanding NATO into the Caucasus and Central 
Asia is justified in order to preserve the independence 
of countries located in Eurasia against the Russia's 
domination.  
 
4-2 – Dominating the oil resources and other 
natural resources in countries of Central Asia and 
the Caucasus  
Exaggerated estimates have been provided about the 
amount of oil and gas and it seems that most of the 
declared statistics have political and commercial 
reasons. The last realistic estimates of known reserves 
have put the position of Caspian Sea oil and gas in the 
world's third largest oil field after Persian Gulf and 
Siberia.  
Three important features of Caspian Sea oil field:  
Possibility of easy utilization 
Being close to consumption markets  
Being located in Europe connecting road to Indian 
Ocean and the north of Caspian Sea to its south. 

                                                             
The North Atlantic Council, The Atlantic 

Strategic Concept In Washington D.C.On 23RD 
and 24Th.April1999 
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 These features have reduced the exclusive reliance of 
several major countries, which consume the energy, 
on the oil and gas of Persian Gulf, although the 
Persian Gulf field still has the largest resources of 
World energy (Dehghan, 1999).  

Great and mainly undiscovered energy 
resources in Caspian Sea have provided new 
opportunities for the world oil market, region and the 
United States. According to the West and NATO 
view, Central Asia and the Caucasus will have a 
significant geopolitical growth during next 10 to 15 
years and this is due to the potential portion which 
they will have as the result of providing the global 
energy and security (Croissant, 1998). Strategic 
evolution and development of NATO, the changed 
geopolitical environment in Caspian Sea region and 
the tendency of regional countries towards relying on 
NATO in order to be on balance with Russia raise this 
issue whether the West security interests have 
sufficient importance for justifying the commitment 
and military involvement of NATO in this region? In 
the case that it has necessary importance, the West 
will have increasing and significant investment in 
creating the security of region and the stability, 
sovereignty and independence of new states, which 
have been created as the result of Soviet 
Fragmentation in current decade, both based on the 
geopolitical reasons and in terms of energy security 
(Yousefi, 2000).  
4-3 – Preventing from the risk of dominance of 
regional powers  

Aside from the existence of abundant natural 
resources in Caspian Sea region, the geopolitical 
position and locating at intersection of East and West, 
the regional and trans-regional powers compete with 
each other for influencing this region. Therefore, as 
the member of NATO and leading by the Unites 
States, the West attempts to welcome more and closer 
links to the republics of Central Asia and the Caucasus 
in order to provide its own interests and preventing 
from the dominance of regional powers such as 
Russia, China, Iran, Pakistan and India in Caspian Sea 
region (Shirazi, 2000).  
 
4-4 - Combat terrorism and Proliferation of 
Weapons of Mass Destruction 

Preventing from the Proliferation of Weapons 
of Mass Destruction is one of the NATO members' 
interests in Central Asia and the Caucasus regions 
because this region has the significant amount of 
uranium hided in unreliable regions. After the 
fragmentation of Soviet and following the events on 
11th September, there is this concern that some of 
specific countries or terrorist groups may seize the 

mentioned Uranium, infrastructure and its experts 
(Cohen, 2003).  

After the events on 11th September, the issue 
of terrorism was put on the security agenda of the 
United States and NATO; in fact these events showed 
its essential role for the security of countries more 
than any other time and made the need for NATO 
maintenance essential for collective confronting with 
it by posing an objective and a serious threat against 
the West (Karami, 2003).  

Neighborhood of Central Asia republics with 
Afghanistan and influence of the whole region of 
Central Asia and the Caucasus by the radical Islam 
procedure and weakness of governments in this region 
against the above procedure on the one hand, and 
considering this region among the regions with vital 
interests for the West and especially the United States, 
and providing the objective of NATO based on 
combating the terrorism on the other hand rationally 
justify the policy of expansion of NATO into the 
region. Furthermore, the policy of NATO in 
supporting the control of weapons, disarmament and 
non-proliferation, which plays the central role in 
Union achievement of security objectives, justifies the 
presence of NATO in Central Asia and the Caucasus 
regions and this is potentially a source of instability.  
 
5 - Findings:  
5-1 - Fields of expansion of NATO after the Cold 
War  

The existence philosophy of NATO was 
questioned after the end of Cold War and 
fragmentation of bipolar structure because the alliance 
theories never predicted that the alliances would be 
continued in the case that their main threats were 
disappeared. Nevertheless, the political and 
international issues analysts had been faced with a 
new reality by the issue of continuity and expansion of 
NATO and had tried to legitimize the continuity and 
retention of NATO. More criticisms were about the 
realistic and neo-realistic theories. Consequently, 
some of the analysts sought to justify the issue by 
utilizing the institutionalism theory and international 
regimes. Here, the fields and background which 
expanded NATO after the Cold War are studied.  
 
5-1-1 - Establishment and Consolidation of 
Democracy  

Some of the analysts argued that the 
expansion of NATO can ensure the democracy and 
stability in a united Europe. When the expansion of 
NATO into the East was raised for the first time, the 
governors in major countries of NATO and especially 
the Americans declared clearly that there were 
conditions for the membership in NATO. In other 
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words, they could not accept any country which 
demands the membership in NATO. They have clearly 
expressed that the countries, which have accepted the 
democracy and implemented its basis, can be the 
member of NATO. Based on the West scholars and 
governors' point of view, there is no fundamental 
difference between the democracy and liberalistic 
capitalism of and the main objective of NATO 
Expansion is to inhibit and destroy all potential and 
actual barriers to the development of liberalistic 
capitalism (Taeb, 1999).  
 
5-1-2 – Providing and Strengthening the Security 
and Stability  

Strengthening the security is one of the main 
reasons of the expansion of NATO. The process of 
expansion will increase Europe security against the 
actual or potential or civilian threats.  
The threats, which are inevitable for the expansion of 
NATO, include:  
 
5-1-2-1 - Russia  

Official policy of NATO and the real reason 
of the expansion of NATO is mainly the prevention of 
so-called risk of Moscow. This policy has always been 
the main issue of NATO and this Union has not been 
able to provide the convincing alternative for the 
reason of its own existence. Fear of reviving an 
independent and a strong government in the vast land 
of Russia has disturbed once more the West World. 
They are seeking to prevent the creation of this power 
in Moscow. Meanwhile, NATO is the main tool which 
can inhibit Russia. European countries and the United 
States know that Russia is not the Soviet Union any 
more, but it has the status and privileges which give it 
the vast power, and according to the power of military 
and nuclear weapons and influence on the Third 
World countries and its own former subsidiary 
countries, Moscow can endanger the security of 
Europe as a potential risk (Latifi, 1997-98).  
On the other hand, the expansion of NATO into the 
central and Eastern Europe consolidates the position 
of these countries against Russia. Some of the 
countries in the central and Eastern Europe are willing 
to cooperate with the winner of the Cold War, thus 
they are demanding to join NATO.  
 
5-1-2-2 - Islamism 

During the years, when Gorbachev came to 
the power, the groups like Hizb ut-Tahrir, Akromiya 
group, Lashkar-e-Taiba, Hizb-an-Nusra, Tablighi 
Jamaat, Hezbollah and Islamic Movement of 
Uzbekistan were created and developed in the region 
due to the relative open political-social space in the 

Soviet. Hizb ut-Tahrir is the most significant radical 
Islamist group which is active in the region. 
Number of members in this party of Uzbekistan, 
where is the main center of its activities in Central 
Asia region, is estimated between seventeen to sixty 
thousand members. Therefore, based on NATO 
strategic planners' points of view, the Islamic force in 
the Eastern region is considered as the most serious 
risk for the expansion of this treaty, but it is the only 
excuse for the expansion of this military treaty. The 
Islamism movement of "Fundamentalism" is one of 
the issues which have been considered by the United 
States. In fact, by the fragmentation of the Soviet 
Union, the Islamism movement was the only common 
point which could attract the NATO members' 
agreement (Mousavi, 1999).  
 
5-1-2-3 - Extreme Nationalism  

Some of the analysts believe that the 
continuation of NATO after the Cold War of NATO, 
in which there is the United States, indicates the 
requirement of Europe to the presence of the United 
States in the Europe (although this covers the United 
States' Interests). Concern of political -military elites 
in Europe is based on this issue that the Western 
Europe states will return to the destructive 
nationalistic past and the security- armed competition 
begin due to the collapse of NATO. It is clear for the 
Europeans that since 1945, the serious military-
competitive policies were reduced in Western Europe 
and this was due to the ensuring results of the United 
States' presence in Europe. Therefore, one of the 
reasons of NATO continuation is due to this 
Europeans' concern, under which the outcome of the 
United States' exit from Europe will change the 
economic-political relations of Western Europe states 
and at least will begin the severe security competition. 
In this case, the presence of NATO, which is doing 
changes for compatibility with the new international 
structure, will be so important. In fact, by continuity 
of NATO activity, which ensures the military presence 
of the United States in Europe, the Europeans can 
establish the economic and political relations inside 
the stable Western Europe (Garmaroudi, 1999).  
 
5-1-2-4 - Proliferation of Weapons of Mass 
Destruction and Terrorism  

A large amount nuclear weapons remained 
form the era of Soviet domination and the possibility 
of sending them secretly to other countries was 
another challenging which justified the continuity of 
NATO. Terrorism event on 11th September 2001 as a 
sudden and quick return to the reality of the world and 
its contradictions and as the optimistic ending of 
democratic values also changed NATO completely 
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and affected the functional field of this organization. 
Soon after the events on 11th September, NATO 
formed the largest permanent union in the world 
against the Terrorism by adopting important measures 
and new commitments for itself through the 
"Combined Joint Task Forces". NATO has taken 
serious attention to the increased participation of 
organization forces in operation against the World 
Terrorism, continuous and serious effort for 
preventing from the Proliferation of Weapons of Mass 
Destruction and tools for transporting them, and 
preparation against the terrorist attacks by using the 
chemical, biological, radiological and nuclear 
weapons in order to Adapt itself with new conditions 
and developments and strengthening the capabilities 
of organization with new threats. (Farsaei, 2002) In 
fact, it can be stated that based on the new method of 
play in the international field, not only the Terrorism 
now has become the most and highest risk and threat 
against the international peace and security, but it 
mutually has reduced the intensity of traditional and 
past threats unity, which was the sense of threat by 
powers towards each other. In fact, the terrorism has 
led to the change of criteria towards the international 
threat and risk as well as leading the governments into 
finding the common aspects which can be resulted in 
the coalitions and cooperation (Torabi, 2002).  
 
5-1-2-5 - China  

China is a strong country which has the 
potential to become as a more outstanding power 
during a few decades (Pickering, 2000).  
It is stated that China will become as one of the world 
poles in 21st Century. Thus, limiting the role of 
Asians and especially China in new system is one of 
the reasons for the expansion of NATO into the East 
and especially the influence area of the Union Soviet 
around the boundaries of China (Taeb, 1999).  
 
5-2 - Factors which facilitate the expansion of 
NATO  

Essentially, providing the new strategy of 
NATO was first discussed at the leaders' summit in 
London in July 1990 and after it in Rome in 
November 1991; changing the structure of forces 
quantitatively and qualitatively was among the 
agreement cases at this summit. In other words, it was 
weakened in terms of quantitative aspect but 
strengthened in terms of qualitative aspect. Existence 
of multinational forces, the existence of forces which 
could be immediately ready, strengthening the 
communications among the forces, greater mobility of 
forces, higher aggregation of forces in the central 
region of this organization and using the nuclear 
weapons as the last weapon were among the principles 

of this new strategy (Sarraf-Yazdi, 2002). On this 
basis, the institutions were created in order to facilitate 
the process of the expansion of NATO slowly and 
developmentally. These institutions were as follows:  
 
5 -2 - 1 - Establishment of North Atlantic 
Cooperation Council (NACC) 

At the beginning and following the Rome 
Conference, the "North Atlantic Cooperation Council" 
had the task to establish a regular communication 
between the NATO organization members and former 
members of Warsaw Pact. For this purpose, this 
council was held meetings at two levels of foreign 
affairs ministers and ambassadors of Member 
Countries in NATO and former members of Warsaw 
Pact. The first annual conference at the level of 
foreign affairs ministers was held on 20th December 
1991 and then the ambassadors' conference was held 
on 10th March 1992. During these meetings, different 
security issues including the development of 
cooperation were raised in the field of defense, 
exchanging the information and establishing the air 
lines and the participants came to the agreement. 
Similarly, at next meetings, the member countries in 
North Atlantic Cooperation Council emphasized on 
other issues especially the necessity to strengthen the 
democracy bases and supervising the members' 
military forces (Rahmani, 1998).  
 
5-2-2 - "Partnership for Peace" program 

This program was first raised by the United 
States at common summit for the defense and foreign 
ministers of NATO member countries in Germany in 
October 1993 and was approved at the Leaders' 
Summit in Brussels in January 1994 (Rahmani, 1998).  

In general, 25 states (All which except three 
ones were either the member of Warsaw Pact or 
among the republics of the Soviet) accepted this 
invitation. Participation For Peace Program is not 
multilateral treaty, but is a set of mutual contracts 
which has been concluded between NATO and any 
state interested in the membership and has been 
implemented within the framework of an individual 
participation program. Therefore, a member 
government in Participation for Peace program like 
Russia is not considered as the partner of other 
government like Poland, but is the partner of NATO 
Treaty.  

The objective of this program is to encourage 
the non-member countries in NATO in order to 
develop the military and defense cooperation with 
NATO.  

In fact on the one hand, the Participation For 
Peace program engage the NATO member 
governments to help other governments, which join 
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this project, with planning, Education and military 
exercises and even if their national security, territorial 
integrity and political independence are endangered, 
they have a right to consult with NATO, and on the 
other hand, the governments, which involve the 
participation program are assigned to accept 
commitments (Azami, 2002).  
 
5-2-3 - Euro- Atlantic Partnership Council (EAPC)  

Institution of Euro- Atlantic Partnership 
Council (EAPC) was replaced with North Atlantic 
Cooperation Council (NACC) in May 1997. The task 
of this alternative institution is to provide a framework 
for establishing the link among the foreign ministers 
of member governments in NATO, the states involved 
in the Partnership for Peace program and other 
European and Asian State (Betty, 2001).  
 
5-2-4 - Combined Joint Task Forces (CJTFS) 

Creation of these forces was approved by 
NATO members in January 1994, but its final 
approval was in June 1996. Philosophy of creating 
these forces was to integrate the multinational separate 
forces with versatile military service under a joint 
combined command within the overall framework of 
NATO. Mentioned forces are supervised by the 
Western Europe Union and can do the tasks within the 
framework of Article (5) of NATO association or out 
of this framework by using the facilities and 
infrastructures of NATO. Furthermore, these forces 
can utilize the participation of non-member states in 
NATO or even the participation of the Euro-Atlantic 
region in order to do their own tasks. Participation in 
these forces is voluntary and is done based on the 
system of special voluntary coalitions or is done case 
to case and in voluntary way. These forces have the 
function of NATO support which increases the 
flexibility of NATO as well as providing the fields for 
increasing the role of its European allies by the West 
European Union (Azami, 2002).  
 
5-2-5 - Membership Action Plan (MAP) 

Membership Action Plan was provided in 
April 1999. Based on this plan, the states, which 
demand the membership in NATO, provided a list of 
activities which have been done in line with preparing 
themselves in mentioned union. Therefore, the 
relevant plan is not focused on establishing the 
standards and criteria necessary for the membership of 
mentioned states in NATO and only specifies the 
issues which may be discussed. These issues are: 
Issues Political and economic issues, defense-military 
issues, issues related to the resources, security and 
legal issues. Therefore, this plan has been a kind of 
practical declaration in line with the policy of open 

doors and the states, which demand to join the NATO, 
apply it.  
 
5-2-6 - Rapid Reaction Forces (RRFS) 

NATO Union declared its own decision 
about creating the first Rapid Reaction Forces in 
October 2003. Based on the points of view of member 
states in NATO, creating these forces increase the 
flexibility of the union with the capacity of 
intervention in mild conflict, combating with terrorism 
and Proliferation of Weapons of Mass Destruction, 
lead of the peace preservation operation and support 
of human's friendly missions within and out of Europe 
and it can help to evolve it.  
 
6 - Conclusion:  

The reasons for the expansion of NATO can 
be summarized as follows:  
The creation of racial and ethnic crises in the Balkans 
and disability of European countries in resolving these 
crises; 

Existence of new threats to the West interests 
like terrorism, Islamic fundamentalism, Weapons of 
Mass Destruction, etc...; 

Fear of Russia's revival and this country's 
return to the authoritarianism and re-dominance on 
Eastern Europe;  

And the lack of replacement for the security 
and capable structure instead of NATO. The United 
States is willing to the continuity of NATO based on 
two reasons; first, Washington has considered NATO 
as the military arm for its own policies and hegemony 
objectives and even some of the analysts have 
considered NATO as the toolbox of the U.S foreign 
policy. Second, the collapse of NATO can seriously 
undermine the role and position of America in Europe. 
By NATO, the United States will be able to impose its 
own leadership on Europe and apply Europe as the 
platform for dominating the strategic region of Asia, 
Middle East and other sensitive areas. European 
countries also demand the NATO continuity and its 
presence in Europe. There are several points of view 
in this regard;  
A - Countries freed from the hegemony of the Soviet 
which demanded the membership in NATO and its 
continuity and also the presence of the United States 
in Europe due to the fear of Russia's re-dominance.  
B - Small and medium-sized countries in Europe such 
as the Netherlands, Belgium and Luxembourg, Greece 
and…, which were worried about the hegemony of 
France and Germany, believed that the persistence of 
NATO is beneficial to the future of Europe.  

After the Cold War, allies in both sides of 
Atlantic voted to the continuity of NATO and merely 
called for the structural reform of in this organization.  
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Structural reforms in NATO were done in various 
issues at the same time with changing the existence 
philosophy of NATO. NATO defined its own enemy 
in another way and fighting against the terrorism and 
fundamentalism and preventing the Proliferation of 
weapons of mass destruction were replaced with the 
Soviet threat. In this new strategic environment after 
the Cold War, the global main risk (The Soviet threat) 
has been replaced with low-intensity, numerous and 
multilateral risks. Therefore, the changes in the nature 
of threats has also changed the NATO's operation, 
thus the new role of NATO is to help to promote 
democracy and the process of democratization, 
peacekeeping, bringing the peace, and management of 
international crises and these have made the new 
missions of NATO. 

North Atlantic region was the area which was 
already considered for NATO because the factor of 
(The Soviet) threat was in this region, but with new 
proposed definition of safety, the range of the West 
security contains all international system and it will 
change NATO to the world police. On the other hand, 
due to the expansion of NATO into new and in-
conflict regions, NATO requires the fewer number of 
military forces which are more experienced and high 
capable and compatible with new regions and crises. 

By limiting the army and making it smaller, 
NATO is seeking to change its own members to a 
more dynamic and smaller army and change the 
strategic plans of organization from the regional 
defense to the armed interventional and rapid reaction 
forces. The plan for the expansion of NATO into the 
East after the Cold War was the most important and 
discussable measure of NATO in order to adapt the 
structure with the international developments. The 
primary objective of this plan was to prevent from any 
kinds of security gap in the region after abolishing 
Warsaw Pact and the lack of any types of security 
structure in Eastern and Central Europe and after the 
creation of fundamentalism ethnic-Sect threats.  

But NATO seeks a variety of security, 
political, economic and cultural objectives in its plan 
of expansion into the East and this is done by different 
mechanisms. North Atlantic Cooperation Council and 
Partnership for Peace program are among the main 
mechanisms of NATO in the plan of expansion into 
the East.  
Finally, it can be concluded that the newly 
independent republics in Central Asia and the 
Caucasus are seeking to the convergence with Euro- 
American structures. The security and stability are the 
main issues for these countries, thus they have been 
convinced that NATO can play an important role in 
creating the peace and stability in these countries. 
These republics, which are called as the small and 

weak governments, are seeking to eliminate their own 
external and internal deficiencies and vulnerabilities 
within the framework of trans-regional cooperation. 
Fear of Russia's re-domination has caused that these 
countries to tend towards Western countries in order 
to maintain their internal stability and territorial 
integrity; as Azerbaijan has declared its willingness to 
grant the base to NATO and the United States in the 
Absheron Island.  

On the other hand, the strategic geo-
economic position of region has caused that NATO to 
have interests in the Caucasus and Central Asia and 
also to be interested in participating in this important 
area. But naturally, the process of NATO expansion 
into the Central Asia and the Caucasus has opponents 
including the Islamic Republic of Iran because the 
presence of NATO in the region will have negative 
effect on the national security of Iran. Structural 
developments at the level of Central Asia and the 
Caucasus regions can be resulted in serious threats for 
the national security of Iran. Therefore, by a deep 
understanding of current developments in the region it 
is necessary to manage the status quo by careful 
planning and using diplomatic methods and taking the 
initiative.  
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Abstract: Autism spectrum disorder is characterized by abnormalities in social communication, language abilities 
and repetitive behaviors. The present study focused on some grammatical deficits in autistic children. We evaluated 
the impairment of correct use of different Persian verb tenses in autistic children’s speech. Two standardized 
Language Test were administered then gathered data were analyzed. The main result of this study was significant 
difference between the mean scores of correct responses to present tense in comparison with past tense in Persian 
language. This study demonstrated that tense is severely impaired in autistic children’s speech. Our findings 
indicated those autistic children’s production of simple present/ past tense opposition to be better than production of 
future and past periphrastic forms (past perfect, present perfect, past progressive). 
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I
INTRODUCTION 

Autism is a complex developmental disability that 
typically appears during the first three years of life and 
affects a person’s ability to communicate and interact 
with others. 

Autistic children almost always begin to speak 
much later than normal. This seems to be a general 
consensus among other researchers, that autistic 
children simply develop language later, rather than 
developing in a different manner [1]. Some researchers 
[2] discovered that most likely children diagnosed with 
autism have no language growth until the age of three 
and are faced with difficulties. A great deal of research 
regarding the low IQ score of autistic children 
indicates the relationship of this low level to language 
abilities. However, Findings showed that a high IQ 
score is not necessarily a sign of high level of language 
and speech [3]. Almost half of autistic children are 
incapable of using language as a method of 
communication [4]. According to [5] a level of 
language abilities of these children are either dismissed 
or have stopped growing.  

   Speech in autistic children in comparison with 
normal children is distinctive in three aspects:1-The 
autistic children have more growth in their production 
abilities than their language abilities.2-they have more 
growth in words comprehension than grammatical 
comprehension.3-more growth in verbal abilities in 
comparison with verbal comprehension[6]. 

Although autistic speech was described as being 
grammatically correct, it was often reported that use of 
syntax was primitive and limited in forms [7]. This is 
highlighted by evidence that at high mean length of 
utterance (MLUs) there is an over estimation of index 
of productive syntax (IPS) as autistic grammatical 

constructs. Autism is a social disorder, meaning that a 
child with autism may be highly intelligent 
academically, but will always suffer difficulties in 
social environment [8]. Many autistic people have a 
surprisingly wide vocabulary, considering their low 
levels of comprehension and communication skills. 
The ability to name objects as an isolated skill doesn’t 
indicate the development of communicative language. 
Indeed, the reverse may be the case [9]. Children with 
autism begin to develop normal speech, but then 
suddenly lose the acquired speech and fail to progress 
linguistically; this disappearance usually occurs 
between 18 and 30 months of age [10]. Some autistic 
children may be unable to speak, whereas others may 
have rich vocabularies and are able to talk about topics 
of interest in great depth. Despite this variation, the 
majority of autistic individuals have little or no 
problem with pronunciation. Most have difficulty 
effectively using language. Some researchers tested 
children with autism and they found that some autistic 
children have normal language skills whereas others 
performed significantly below chronological age 
expectations[11]. Omission of certain morphemes in 
obligatory contexts was more frequent among children 
with autism,particularly articles(a, the),auxiliary and 
copula verbs and children with autism were 
significantly less likely to mark past tense than were 
matched controls with Down Syndrome[12]. 
II.METHOD 
A.PARTICIPANTS 

The study included 56 children with autism. The 
sample included 39 boys and 17 girls between the age 
of 6-12 years and were able to complete the 
experimental task described below. Children were 
diagnosed with autism using DSM-IV criteria. The 
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diagnosis was based on the autism diagnostic 
Interview-Revised [13] and the Autism Diagnostic 
Observation Schedule [14] and confirmed by an expert 
clinician. 
B.INSTRUMENTS 

Two standardized language tests were administered, 
including the PPVT, and the Repetition of Nonsense 
Words [15]. Rice’s Standard Language Test 
administered to elicit past tense forms and PPVT 
administered for dividing participants into three groups 
on the basis of their performance on the Peabody 
Picture Vocabulary Test III. Using the criteria that 
were adopted for defining language subgroups in 
autism [16]. Group 1: Normal children with PPVT 85 
or over. Group 2: Borderline children with PPVT 
between 70 and 84. Group 3: Impaired children with 
PPVT below 70. 
C.PROCEDURE 

Participants were given opportunities to produce 20 
different past tense forms and 15 present tense forms 
on different lexical verbs such as cook, write, 

come….There was an initial training example using 
the verb” cook”. The experimenter gave the following 
instructions:” I have two pictures. I will describe the 
first one, and you tell me about the second picture.” 
After placing the first picture in front of the child, the 
experimenter said:” Here is the girl cooking”. Then the 
second picture was placed on the table, and the 
experimenter said:” Now she is done. Tell me what the 
girl did.” If the child failed to produce the target verb, 
two prompts were given, including Tell me what she 
did to eggs” or “what happened? ”If children didn’t 
produce the target cooked, the experimenter modeled 
the correct answer on the training trial. Similar 
experimental task was administered for present tense 
too. 
D.SCORING 

Children’s responses were scored as correct or 
incorrect. Incorrect scores were then scored with 
respect to the types of errors made. 
III. RESULTS 
 

 
TABLE I. PARTICIPANT CHRACTERISTICS 

Group              N                  Age (Mean)       female          Male  

   Normal          18                     9.27                     5              13 
   Borderline     17                     9.70                     5              12 
   Impaired       21                     9.23                     7             14 

 
TABLE II. PERCENTAGEOF CORRECT RESPONSES ON PAST TENSE  

Group     Correct       Simple            Past         Present                  Progressive 
Response     Past               Perfect       Perfect                  Past 

Normal       47.5%         74.44%      6.66%     62.22%       46.66% 
Mean    9.5             3.722          0.333      3.111           2.500 
SD       26.5            0.752          0.485      0.900           0.707 
Range                     5-3             1-0           5-2             4-1 
Borderline   38.23%      61.17%      2.35%    52.94%        36.47% 
Mean    7.64            3.059         0.1176    2.647          1.824 
SD        22.1            0.556         0.3321    0.702          0.883 
Range   88               4-2             1-0         4-1              4-1 
Impaired      28.80%      49.52%       0%        44.76%       20.95% 
Mean      5.76           2.476           0           2.238          1.048 
SD           24             0.814           0           0.625          0.921 
Range      88             4-1              3-0        3-1              3-0 
Total             38.17%     41.71%       3%        53.30%       34.69% 
Mean           7.63            3.23       .14        1.99             1.74 

 
Table II presents the different scores of correct responses by the different language subgroups on the past 

tense task. Averaged across all the children more than half the responses were incorrect, and the most frequent error 
pattern was using periphrastic verb forms. Children’s performance in Normal and Borderline groups was similar 
with respect to the proportion of correct responses. They performed similarly in the simple and other verb responses 
too, but the Impaired group (28.80%) exhibited fewer correct responses in comparison with other groups. Findings 
indicate that autistic children in Normal group were better on past tense forms whereas the Impaired group were 
worse than either of other subgroups on past perfect tense as well as present Perfect &progressive tense forms. 

The proportion of responses that were echolalic or classified as “no responses” by children in Impaired group 
was more than level of children in either Normal group or Borderline group. 
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TABLE III. PERCENTAGE OF CORRECT RESPONSES ON PRESENT AND FUTURE TENS  
   Group        Correct          Simple            Progressive        Future        No 
                   Response         Present             Present             Form       Response 

Normal       73.33%            94.44%            86.66%             38.88%       0.47% 
       Mean    11                   4.722                4.333                2.056 
        SD        27                   0.461                0.594                0.725 
        Range                         5-4                    5-3                    3-2 
Borderline   57.25%           82.35%             74.11%            15.29%         2.01 
      Mean     8.58                4.118                 3.706               0.765 
      SD         31                   0.600                 0.588               0.752 
      Range                           5-3                     5-3                   2-0 
Impaired     50.47%           80%                  60.95%            7.61%          2.72% 
      Mean     7.57                4.143                 3.00                0.381 
      SD         40.6                0.727                 0.775              0.669 
      Range                           5-3                     4-1                  2-0                    
Total            60.35%          85.59%            73.90%            20.59%         1.73% 
Mean           8.98               4.32                    3.66                 1                   2.15 

 
The most frequent error pattern was using future 

tense. Children’s performance in impaired and 
Borderline groups was similar with respect to the 
proportion of correct responses. They performed 
similarly in the simple present and other present tense 
responses, but the Normal group exhibited more 
correct responses in comparison with other groups. 

Table III shows that autistic children in Normal 
group were better on present tense forms but the 
Impaired group were worse than either of other 
subgroups on future tense as  

Well as progressive present forms. The proportion 
of responses that were echolalic, or classified as “no 
responses” by children in Impaired group was more 
than level of children in either Normal group or 
Borderline group. 

Results show that there is a meaningful differences 
between N&B in past tense correct responses (normal 
M=2.42,SD=18/BorderM=1.91, SD=17) with P<0.05, 
P=0.037 as well as in present tense correct responses 
(normal M=3.70, SD=1.33/ Border M=2.86, SD=1.64) 
with P<0.05, P=0.005 but there is not a meaningful 
difference between B&I in present tense correct 
responses(Border M=2.86, SD=1.64/ impaired 
M=2.51,SD=1.74) with P>0.05,P=0.266 while there is 
meaningful difference in their past tense correct 
responses (Border M=1.91, SD=1.33/ impaired 
M=1.44,SD=1.21)with P=0.02.Statistical between-
group comparisons confirmed that Impaired group 
performed significantly worse than Normal& Border 
subjects on different Persian tense forms.  

As illustrated in figure 1, The N group performed 
virtually perfectly on both simple present (85.59 %) 
and progressive present (73.90 %) with the mean score 
of (79.74 %) correct responses but they obtained 
higher error scores for past tense forms.  
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Fig.1 The use of different tense in normal autistic 

children 
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Fig. 2 The use of different tense in borderline autistic 

children 
 
The B group did not exhibit any major problem 

with presents tense, whereas their performance of 
future tense was worse than that of N group and the B 
subjects managed to produce the past perfect tense in 
only 2.35% of all cases. 
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Fig. 3 The use of different tense in impaired autistic 

children 
 

We obtained higher error scores for I group for 
different tense forms’ correct responses than other 
groups. 

 
IV. DISCUSSION AND CONCLUSION 
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Fig. 4 Comparison of present & future tense 

production in all autistic children 
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Fig. 5 Comparison of past tenses production in all 

autistic children 
 
The goal of this study was to examine 

whether language impaired children with autism show 
difficulties in producing different tense forms. Our 
main findings were that all groups of children with 
autism showed high rates of error scores on past tense 
task. We also found some unique performance errors 
that reflected core autism deficit. 

Autistic children failed to produce the 
required tense forms in 44% of all cases resorting to 
present forms instead. This suggests that present, past 
and future tense production was impaired in all autistic 
children groups. 

 In Persian, the simple past tense is not very 
common at least in the spoken language. Probably 
that’s why past tense production in their speech is 
more impaired than present tense. In Persian in 
discourse context, future tense doesn’t follow its 
grammatical rules (simple present verb stem” want” 
(xah) +verbal endings+ past tense verb stem of content 
verb) and Persian speakers tend to use present tense for 
future time reference and present tense encodes both 
present and future tense forms, which make it hard to 
interpret these error scores. Findings indicate that 
autistic’s responses hierarchy for past tense can be 
described as follow: 

 
Simple past tense< Progressive< Present perfect < 
Past perfect. 

These results have strong correlation with the 
frequency of tense form’s usage in that language. 
Simple past tense is less impaired and past perfect is 
the most impaired one. These results show that tense 
forms with complex structures or those who need 
auxiliaries are more impaired than others in all autistic 
children groups. As simple past tense structure in 
Persian is simpler, without any auxiliary (verb stem+ 
verbal endings), autistic children’s past tense 
comprehension and production was considerable in 
comparison with other past tense forms. Since present 
tense is very common in spoken language, autistic 
children had fewer difficulties in present tense 
production and comprehension. Furthermore, present 
tense structures are used for future tense in Persian 
language. This can be explained for its common usage. 
Another reason that past tense is impaired in 
comparison with other tense forms is that past tense 
spectrum is too wide in Persian to distinguish between 
different past tense by all autistic children groups.  

Results from language ability task with Persian 
autistic children demonstrate that tense were severely 
impaired particularly in their production. These 
findings suggest that there is a meaningful difference 
between past tense and other tense forms (present and 
future).Our results show that autistic children obtained 
higher error scores for past tense verbs than for present 
tense forms. The conclusion that can be drawn from 
this study is that they exhibited major problems with 
past perfect tense and their performance on past 
perfect was considerably worse than that of simple 
past tense with respect to its complex structure. 
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Abstract: In this paper a new model for a wind generation system is introduced which includes induction machine, 
static synchronous compensator, excitation and load capacitors. Moreover, a new method is proposed for voltage 
control of a grid-connected squirrel cage induction generator. Unfortunately, induction generators require a flexible 
reactive power source beside them since under variable load conditions the output voltage cannot remain constant 
autonomously. In this paper, a compensator is used to control the reactive power and stabilize voltage fluctuations 
during a three-phase fault and generator isolation. Furthermore, a fuzzy controller is developed to ameliorate 
compensator's performance. Accordingly, simulations are carried out in MATLAB/Simulink environment to 
confirm the abilities of new control scheme.  
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1. Introduction 

Renewable energy has been developed 
greatly during recent years especially when the price 
of oil and subsequently relevant productions 
increased. Obviously, among different sources, wind 
power grabbed a huge attention. Hence, induction 
generators got a dominant role in the wind power 
generation. Apparently, salient features of induction 
generators are small size, separate dc excitation and 
brush omission, and low maintenance cost [1-2]. On 
the other hand, analyses of generator's voltage and 
frequency are easier when the machine is connected 
to the grid in comparison with the isolated situation 
[3-4]. The two main drawbacks of induction 
generators are weak voltage regulation and reactive 
power requirement. The needed reactive power is 
provided without any parallel capacitor and just from 
the DC link capacitor when it is charged. Generally, 
both generator and load are reactive power 
consumers. However, unbalanced reactive power 
causes voltage fluctuation. Therefore, a good choice 
for capacitance would be when the minimum 
required reactive power is proportional to inverse of 
squared speed and maximum amount is equal to the 
magnetizing reactance [5]. Logically, constant 
capacitors could not provide the appropriate reactive 
power. Therefore, a combined set of capacitors is 
installed which includes constant and switching 
types. 

Fuzzy sets can be very helpful in making 
decision during different situations and thereupon the 
performance of compensator is improved. Off-grid 
generators sometimes suffer from excess or lack of 
active and reactive produced powers which can cause 

frequency deregulation. An effective solution is to 
change the blades angle [7]. Blades angle is similar to 
steam turbine's valves through which the speed is 
controlled. Note that vividly the response time in 
wind turbines is very faster than steam types [8]. On 
the other hand, in a squirrel cage induction generator, 
the magnetizing reactive power in terminals is 
undesirable. Hence, capacitors are installed to obviate 
the problem. They can provide the magnetizing 
current and even load reactive power as well. 
Besides, a power electronic based compensator such 
as SVC, STATCOM, etc. is installed in parallel with 
the machine to make the response better during a 
fault. Numerous publications are dedicated to this 
issue. Some researchers focused on modeling of an 
induction machine and a capacitor next to [9]. This 
technique is useful in sliding mode control, state 
feedback, output feedback, etc. [1, 2, and 10]. 
 
2. Distribution System Model  

A single line diagram is illustrated in Fig. 1 
which represents the wind energy conversion system. 
This local system is fed by a generator which is 
connected to a 132kv infinite bus [1]. A 133/33kv 
transformer is a medium between local grid and 
infinite bus and similarly, a 33/0.6kv transformer 
connects the induction generator to the local grid. 

Induction generator is driven by a wind 
turbine which is controlled via rotation angle (β). In 
order to control β, a reference value is compared with 
the generator's injected power (p *). Afterwards, the 
resulted error is passed through a proportional-
integral controller and therefore, an acceptable value 
for β is estimated. The capacitor provides the 
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required reactive power for the magnetizing current. 
The system's specifications are given in the appendix. 

 
Figure 1. System model 

 
3. System Elements 
3.1. Wind Turbine 

The output power of the induction generator 
is obtained as follows [1, 2, 3]: 
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where ρ is air density, wV is wind speed, R is 

blade length, and pC indicates the fraction of 

aerodynamic wind power extracted from the turbine. 
Note that Cp varies with wind speed and can be 
defined as Equation (2). 
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 is the Blade tip speed and can be 
calculated using Equation (3). 
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where m is angular rotating velocity of 

turbine. 
 

3.2. Induction Generator 
Equation (4) presents model of induction 

generators in an optional reference frame [2-3]. In 
this equation, the rotor's residual flux is essential for 
generator to make the initial voltage. The upper case 
indices are related to rotor and conversely, the lower 
case ones are corresponding to stator values. 
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where rR  and sR  are equivalent rotor and 

stator resistances respectively LsL and LrL are 

stator and rotor leakage inductances respectively, mL  

magnetizing is inductance, Ls and Lr are stator and 
rotor inductances respectively. 

(The (3), δ and ρ values as relations (5) are 
defined). 
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where w is an optional speed and r is the 

rotor speed in rad/s. 
Figure (2) depicts the model of an 

asynchronous machine in which Rd is the resistance 
that indicates the absorbed power from the input. 
( sRsR rd /)1(   ). 

 

 
Figure 2. Induction generator model and the 
mechanical parts 
 

C is the field capacitor which provides the 

magnetizing current flown through mL . 1R and 1L are 

loads. In generation mode, the rotor moves faster 
than the synchronous speed; therefore, slip value is 
negative (s<0). The capacitance can be calculated 
using produced reactive power and voltage. 
 
3.3. STATCOM 

Figure (3) shows a device which can 
compensate and control the voltage or power factor 
in the d-q coordinate [3-4]. abcV are generator 

terminal voltage, abcI are three-phase currents 

injected by the compensator to grid, Vrms is the 
effective voltage, and Vdc is the dc voltage of 
capacitor. The controller consists of a phase locked 
loop in order to synchronize the three-phase voltage 
in the output of converter according to zero crossing 
point. Thus PLL creates θ which is used in d-q 
conversion. 

Figure (3), This figure includes four PI 
controllers. The first block tunes terminal voltage 

with respect to the reference current qi . Next PI has 

the role of keeping dc voltage constant via active 
power exchange with grid. In other words, the 

reference current di is determined by the second 

controller. The next two blocks produce base 
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voltages qv and dv which after conversion into three-

phase system, the base voltage abcV  is formed and 

applied to inverter switches according to PWM 
scheme. 

 

 
Figure 3. compensator  control diagram 
 

The STATCOM which should control 
power factor operates like the block responsible for 
voltage control but the only difference is that reactive 
power is tuned with regard to demand. Therefore, 

refrmsV  should be replaced with refQ in Figure (3). 

This value is usually assumed zero to regulate the 
measured reactive power in the consumer's place. 

 
4. Fuzzy Control 

Den and en are fuzzy block inputs and zetan 

is the output signal. deK , eK , and znK are values 

which can vary and have an important role in fuzzy 
controller performance in both transient and steady 
states. 

In this research, the latter values are 
assumed constant and equal to 0.2, 500, and 
0.05 respectively for simplification and easier 
implementation. As it is shown in Figure (4), 
triangular membership functions with overlap are 
used in both input and output of fuzzy block. 

 

 
Fig. 4. compensator  control diagram 
 

Fuzzy rules are defined using linguistic 
variables listed in Table (1) which include N 
(Negative), Z (Zero), and P (Positive). Mamdani 
max-min technique is adopted to produce outputs 
from the fuzzy variables. Figure (5) depicts complete 
fuzzy system through which the reference voltage is 
obtained [6]. 

 
5. System Modeling 

In this section, a new analytical model is 
presented for the system's behavior [2-3]. For 
simplicity, let's assume: 

1) iron loss is negligible  
2) All parameters are constant except the 

magnetic inductance.   
3) All parts have three-phase star connected 

configuration. 
 
Table 1: Fuzzy linguistic variables 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In order to elevate modeling, the mechanical 

parts are taken into account and modeled in Figure 
(2). In this model, the applied torque to the shaft 
( shaft ) is modeled by a current source. Similarly, the 

electromechanical torque ( em ) is shown as a current 

source. Finally, the inertia of rotor is modeled as a 
capacitor. 

It should be noted that the mechanical model 

( r  and em ) are DC variables whereas elecric parts 

( rV  and sV ) includes ac variables in 50 or 60 Hz. dR  

is a negative resistance in generation mode which 
produces mechanical power ( emP ) and represents the 

converted power from mechanical to electrical form. 

sR and sL are equivalent resistance and 

inductance of transmission lines. In order to control 
the voltage, a current controlled voltage source is 
used in the model as shown in Figure (6 - a). In this 
model, another scheme (6 - b) is employed to tune the 
voltage source. 

In this method, bus voltage is compared with 
a refrence value and the subsequent error passes 
through a PI block to produce the required current for 
reactive power generation. This current affects 
voltage according to equation (6). 
KVs-Vs=LdId                                                           (6) 

 

zeta n en den 
P N N 
P N Z 
Z N P 
P Z N 
Z Z Z 
N Z P 
Z P N 
N P Z 
N P P 
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Figure 5. Fuzzy system diagram 

 

 
(a) 

 

 
(b) 

Figure 6. a) expanded model for voltage control 
               b) control diagram 

 

6. Simulations 
Energy conversion system consists of a 9 

MW wind turbine connected to a 33 kV distribution 
system. This source feeds a 133 kV load through a 25 
Km transmission line. Stator of the squirrel cage 
induction generator is directly connected to a 60 Hz 
grid and the rotor moves by a turbine with a variable 
angle pitch.). 

Angle pitch is useful for the output power 
restriction when the speed is higher than normal 
(9 m/s). The output power can be extracted just when 
the speed is higher than the synchronous value. The 
speed usually changes from 1 pu in no-load and 
1.005 pu in full-load conditions. Moreover, the 
generator has error monitoring equipments for 
current, voltage, and speed from which if a fault 
report received, the generator goes off. Besides, a 
group of capacitors, installed in the low voltage 
terminal bus, supply the required reactive power of 
generator, equal to 400kVar. The required reactive 
power for voltage stabilization is provided by a 
3MVar compensator in the one per unit voltage 
(33kV). 

The turbine delivers rated power (3 MW) at 
the rated speed (9 m/s). If wind speed changes, the 
output power alters with regard to the speed-power 
curve. 

Here, wind speed at t=2s is set to 8 m/s and 
increases to 11 m/s in one second. 

At t=15s a temporary fault occurs in the bus 

6b . Subsequently, both active and reactive powers of 

bus 6b  are given in Figures (7) and (8). The 

corresponding dc voltage is illustrated in Figure (9). 
When simulation starts active power ascends 
gradually until nominal point in 5 seconds. During 
this period, the generator speed increases from 
1.0028 to 1.0047pu. The resulted voltage without 

fuzzy controller in 6b is sketched in Figure (10). 

The terminal voltage drops to around 0.97 
due to wind speed change. If a fault is occurred, 
voltage variations are severe and perhaps the steady-
state error would be remarkable. Figure (11) 
illustrates the bus voltage when fuzzy controller is 
running. Not only voltage variations in transient 
condition (due to wind speed alteration and errors) 
are improved but also in steady state mode the 
reference voltage is traced well. Furthermore, the 
generator's absorbed reactive power increases with 
the produced active power growth. 

The generator demands reactive power of 
1.47 MVar in the nominal state. The output power is 
9 MVar in 11 m/s wind while the compensator keeps 
terminal voltage constant, equal to 0.984, via reactive 
power injection of 1.62 MVar. At t=15 a phase to 

phase fault occurs at 6b  and it is obviated at t=15.11. 

The power injected by compensator is depicted in 
Figure (12). 

The bus connected to generator is 
encountered with reactive power shortage; therefore, 
voltage drop is inevitable. At first, turbine's angle 
pitch is zero; however, when the output power 
exceeds 3 MW, the angle pitch expands to eight 
degrees for the output power compensation equal to 
the nominal value as it is shown in Figure (13). The 
parameters values employed in the simulation 
process are listed in Table 2. 

 
Figure 7. Active power of bus 
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Figure 8. Ractive power of bus 
 

 
Figure 9. variation of DC link voltage 

 

 
Figure 10. Line to line voltage without FLC 

 

 
Figure 11. Line to line voltage with FLC 

 
Figure 12. Reactive power injecting by STATCOM 

 

 
Figure 13. Pitch angle 
 

Conclusions 
In this paper a new model and a control 

diagram for a wind energy conversion system 
composed of load, exciting capacitor, and induction 
generator are introduced. The equivalent circuit 
makes a complete connection between electrical and 
mechanical parts. As a result, a deep insight into the 
behavior of both systems is achieved. Such these 
illustrated knowledge could be extremely worthwhile 
for controller design and voltage regulation. 

The model aims to control the bus voltage 
via a compensator in an induction generator 
connected to the grid. To excel the compensation 
policy, a fuzzy controller is designed to determine the 
reference voltage. Considering simulation results, 
fuzzy controller ameliorates both transient and steady 
states voltage waveforms. 
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Appendix 

Table 2. Parameter of simulation 
 

 
 
 

 

 

 

 

 

 

parameter value 
Lm 650mH 

Llr 30mH 

Lls 30mH 

RS 5.67Ω 

Rr 3.64  Ω  

P 2 

F 60Hz 

PN 440Kw 

VN 460V 

RPM 1450rpm 
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Abstract: The main purpose of this research was to compare the viewpoint of university students and staff members 
toward equipment and facilities of university. So 88 university students and 45 university staff members of were 
selected randomly from Sistan and Baluchestan University. Data were analyzed by ANOVA test. The results 
showed that there was a significant difference between university students and staff members towards equipment 
and facilities of university. The authorities of university should pay more attention towards these courses to apply 
more sport saloons, fields and equipment for all university students. The results demonstrated there is no direct 
correlation between age and lesson content testing and facilities. The age of people is not determinate in relation to 
the facilities testing and lesson content but their age is effective in relations to teaching method and professor testing 
approach. 
[Mohsen Ghofrani. Comparison of viewpoints of staff members and students toward equipment and facilities 
of university. Life Sci J 2012;9(4):2961-2962]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 433 
 
Key words: staff members, university students, equipment, facilities 
 
1. Introduction 

Physical training programs begin at primary 
schools and reach to its evolution process after 
passing guidance and high- school courses. At 
colleges, adolescents learn to find abilities to grow 
their talents and aptitudes by spending their different 
lesson plans and the role of physical training is 
significantly essential in this field, because the body 
and spiritual healthy issues can influence on their 
morality, emotional and mentality affairs; So, the 
quality and achievement of physical training lessons 
play key role in college settings efficiently. Since at 
college education period there are just devoted to 
students, they have to pass it as one physical training 
unit, thus it is necessary to increase the quality of 
these lessons; because this leads to upgrade students 
physical conditions and healthy issues and then they 
can get familiar with a one new sport field causing to 
accustomed to it as their daily routines. Thus, the 
recognition of physical training at colleges and being 
aware of educational systems and sport facilities as 
well as scoring. Testing methods are effective factors 
in supplementing physical training courses efficiently 
at college atmospheres; In addition, hiring 
responsible officials can bring positive remarks in 
this regard; however, the lack of any planning and 
precise programs based on sufficient data or the lack 
of determining any shortages or deficiencies can lead 
to worsen consequences' there fore, to reach to this 
purpose, the researcher gathers all related data by a 
questionnaire asking graduated people to fill the form 
out and also professors to fill the form out and also 
professors to give their comments in different 
dimensions and views in the field of physical training 
significance and teaching, testing and sport facilities; 
then the researcher analysis and evaluates them 

through statistical methods as description approach to 
recover and boost all necessary requirements of the 
country's universities in this regard. According to the 
lack of these kinds of studies in the country, it is vital 
to assess many different studies in terms of lessons 
quality and quantity as well; because the positive 
consequences of these lessons can lead students to 
complete their physical activities efficiently and they 
can pay attention to their own mental and physical 
healthy issues after graduations; this, of course, gives 
them positive attribute towards exercise in the life. 
Coker (1972) in a study on the expertise fitness and 
the last background of teachers concluded that many 
teachers had better teaching strategies for teaching 
physical training course. They were all B.A. and 67% 
of them had M.A. or post – graduate students. The 
mean teaching background was also 7.2 year – dd. 
AAPHERD test was used to test these teachers. This 
research has been carried out by Bie (2007) in the 
field of physical training trainers status and sport 
facilities and equipments? He, then, concluded that 
these sport facilities and tools are in moderate 
position and most teachers do not have organized and 
coherent planning's to run these educational programs 
and this can make a negative result on educational 
strategies. Loughrey (1974) carried out a study on the 
study of teachers educational data sources and school 
teachers, teachers educational status, planning and 
literation; then the researcher prepared a fruitful 
handy pocket or manual for teachers and students to 
use it as their references. 
3. Results  

The level of significance ANOVA is equal 
to 0.005. With respect to significant level of test 
which is smaller than 0.05, the hypothesis will be 
rejected. As a result, there is significance difference 
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between satisfaction of student, member of faculty 
and staff. The results LSD post hoc test revealed that 
rate of satisfaction of students is less than members 
of faculty and staff significantly. 
 
Table 1. ANOVA result for exploring relationship 
rate of satisfaction  

group Number Mean SD F Sig 
Students 88 3.1218 .86003 5.588 .005 

Faculty staff 46 3.4847 .94167 
Clerk 25 3.6917 .63179 

 
4. Discussions  

Most obtained results in the country 
represent that sport facilities cannot meet physical 
and movemental needs and due to the lack of sport 
spaces and sport educational locations made college 
or governmental officials not to pay attention enough 
to these considerations. Many students pretend that 
there is no enough time regarded to their 
sport/Physical training courses, college professors 
themselves agree with the lack of enough time 
devoted to physical education classes. Most people 
agree with the positive results of physical training 
courses on college students because it really increases 
the growth and happiness of students temperament as 
well. According to the obtained results, officials have 
recognized the purposed of physical education as 
moderated – based classes for college- bound 
students. Also, all these students complain about the 
status of testing method of their professors at sport 
educational classes and they want to run a 
comprehensive and detailed criteria for their scores 
through professors? Moreover, the content of the 
sport classes is really in low level and it would not 
persuade students to be encouraged in sport fields. 
All students know their high-level professors in sport 
considering their physical training programs more 
effective in this field. According to the foreign 
research results, sport facilities and skillful human 
resources made sport programs more significant; the 
high level education of sport professors and the lack 
of any problems in terms of sport feasibilities are the 
obvious signs if this proof (those colleges spend 
about 5 hours per week an sport classes). The 
positive effects of physical training lesson and help to 
learn other lessons and the effect of this lesson in 
total grades made students to be absorbed in this 
lesson. Due to the existence of educated professors at 
college atmosphere and other practical and 
theoretical lessons along with sport activities, and 
even to existence of written exam for students, we 
can conclude that schools and foreign colleges do not 
have any problems in the filed of professors, sport 

facilities, budget and sanitary appliances and the 
degree of physical training classes as well as 
professors positive functions are satisfactory in 
students perspective during an educational term. In 
order to study the related purposes, the present data 
available in Tables of questionnaires was applied; for 
this reason, the related purposes were stated one by 
one and we will stop describing other information 
here. 
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Abstract: The main purpose of this research was to study the viewpoint of university students and staff members 
towards Physical Education courses. So 88 university students and 45 university staff members of were selected 
randomly from Sistan and Baluchestan University. Data were analyzed by ANOVA test. The results showed that 
there was a significant difference between university students and staff members towards physical education 
courses. The authorities of university should pay more attention towards these courses to apply more sport saloons, 
fields and equipment for all university students. The results demonstrated there is no direct correlation between age 
and lesson content testing and facilities. There is a direct correlation between age and professors testing evaluation 
and teaching method.  
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1. Introduction 

Physical education and training has been 
considered as a part of young generation education 
process of this land and if the process wants to 
progress, the potential teaching and learning methods 
should be nurtured sufficiently in this regard .The 
correct planning of physical training field from 
primary to high- school can make positive impacts on 
educational growth and increase the mental and 
physical abilities as well as prevent any diseases 
leading to lifelong of young people and decrease the 
high expenditures of diseases treatment. The physical 
training programs begin at primary schools and reach 
to its evolution process after passing guidance and 
high- school courses. At colleges, adolescents learn 
to find abilities to grow their talents and aptitudes by 
spending their different lesson plans and the role of 
physical training is significantly essential in this 
field, because the body and spiritual healthy issues 
can influence on their morality, emotional and 
mentality affairs; So, the quality and achievement of 
physical training lessons play key role in college 
settings efficiently. Since at college education period 
there are just devoted to students, they have to pass it 
as one physical training unit, thus it is necessary to 
increase the quality of these lessons; because this 
leads to upgrade students physical conditions and 
healthy issues and then they can get familiar with a 
one new sport field causing to accustomed to it as 
their daily routines. Thus the recognition of physical 
training at colleges and being aware of educational 
systems and sport facilities as well as scoring. 
Testing methods are effective factors in 
supplementing physical training courses efficiently at 
college atmospheres; In addition, hiring responsible 
officials can bring positive remarks in this regard; 
however, the lack of any planning and precise 

programs based on sufficient data or the lack of 
determining any shortages or deficiencies can lead to 
worsen consequences' there fore, to reach to this 
purpose, the researcher gathers all related data by a 
questionnaire asking graduated people to fill the form 
out and also professors to fill the form out and also 
professors to give their comments in different 
dimensions and views in the field of physical training 
significance and teaching, testing and sport facilities; 
then the researcher analysis and evaluates them 
through statistical methods as description approach to 
recover and boost all necessary requirements of the 
country's universities in this regard. According to the 
lack of these kinds of studies in the country, it is vital 
to assess many different studies in terms of lessons 
quality and quantity as well; because the positive 
consequences of these lessons can lead students to 
complete their physical activities efficiently and they 
can pay attention to their own mental and physical 
healthy issues after graduations; this, of course, gives 
them positive attribute towards exercise in the life. 
Coker (1972) in a study on the expertise fitness and 
the last background of teachers concluded that many 
teachers had better teaching strategies for teaching 
physical training course. Oksen (1972) stated that 
95% of colleges conduct these physical training 
courses as potentially as they do; 74% students stated 
that physical training is one of the most necessary 
courses they pretend to participate; many students 
believe that physical training programs are more 
flexible leading them to take part in these programs 
as well. This research has been carried out by Bie 
(2007) in the field of physical training trainers status 
and sport facilities and equipments? He, then, 
concluded that these sport facilities and tools are in 
moderate position and most teachers do not have 
organized and coherent planning's to run these 
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educational programs and this can make a negative 
result on educational strategies. Loughrey (2009) 
carried out a study on the study of teachers’ 
educational data sources and school teachers, 
teachers’ educational status, planning and literation; 
then the researcher prepared a fruitful or manual for 
teachers and students to use it as their references. 
 
2. Results 

As the result of table 1 shows, there is 
significance difference between satisfaction of 
student, member of faculty and staff. The results LSD 
post hoc test revealed that rate of satisfaction of 
students is less than members of faculty and staff 
significantly.  
 
Table 1. ANOVA result for exploring relationship 
rate satisfaction and group 

group Number Mean SD F Sig 
Students 88 3.1218 .86003 5.588 .005 

Members of faculty 46 3.4847 .94167 
Clerk 25 3.6917 .63179 

 
Table 2. T-test for survey rate satisfaction of member 

of faculty and staff 
 

Variable 
 

Number Mean SD T df Difference 
SD 

Rate of 
satisfaction 

25 3.6917 .63179 5.474 24 .69167 

 
As the result of table 2, there is no 

significant difference between rate of satisfaction of 
member of faculty and staff and status housing.  

 
Table 3. ANOVA result for exploring relationship 

between rate of satisfaction of member of faculty and 
staff and their education 

Status of 
education 

Number Mean SD F Sig 

High school 9 3.6736 .73228 1.514 .242 
Diploma 10 3.4938 .47892 
Bachelor 6 4.0486 .64289 

As the result of table 3 shows, there is no 
significant rate satisfaction of member of faculty and 
staff and their education. 

 
Table 4. ANOVA result for exploring relationship 
between rate of satisfaction of member of faculty and 
staff and their organizational 
Status of education Number Mean SD F Sig 

Worker 10 3.7042 .69713 .927 .411 
Clerk 11 3.5492 .49259 
Expert 4 4.0521 .82364 

As the result of table 4 shows, there is no 
significant rate satisfaction of member of faculty and 
staff and their organizational position. 
 

Table 5. ANOVA result for exploring relationship 
between rate of satisfaction of member of faculty and 
staff and their number of children 
number of 
children 

Number Mean SD F Sig 

2-1 child 9 3.8102 .63091 1.506 .246 
4-3 child 8 3.6719 .65850 
5 child 6 3.2847 .33506 

As the result of table 5 shows, there is no 
significant rate satisfaction of member of faculty and 
staff and their number of children. 
 
3. Discussions  

Most obtained results in the country 
represent that sport facilities cannot meet physical 
and movemental needs and due to the lack of sport 
spaces and sport educational locations made college 
or governmental officials not to pay attention enough 
to these considerations. Many students pretend that 
there is no enough time regarded to their 
sport/Physical training courses, college professors 
themselves agree with the lack of enough time 
devoted to physical education classes. Most people 
agree with the positive results of physical training 
courses on college students because it really increases 
the growth and happiness of students temperament as 
well. According to the obtained results, officials have 
recognized the purposed of physical education as 
moderated – based classes for college- bound 
students. Also, all these students complain about the 
status of testing method of their professors at sport 
educational classes and they want to run a 
comprehensive and detailed criteria for their scores 
through professors? Moreover, the content of the 
sport classes is really in low level and it would not 
persuade students to be encouraged in sport fields. 
All students know their high-level professors in sport 
considering their physical training programs more 
effective in this field. According to the foreign 
research results, sport facilities and skillful human 
resources made sport programs more significant; the 
high level education of sport professors and the lack 
of any problems in terms of sport feasibilities are the 
obvious signs if this proof (those colleges spend 
about 5 hours per week an sport classes). The 
positive effects of physical training lesson and help to 
learn other lessons and the effect of this lesson in 
total grades made students to be absorbed in this 
lesson. Due to the existence of educated professors at 
college atmosphere and other practical and 
theoretical lessons along with sport activities, and 
even to existence of written exam for students, we 
can conclude that schools and foreign colleges do not 
have any problems in the filed of professors, sport 
facilities, budget and sanitary appliances and the 
degree of physical training classes as well as 
professors positive functions are satisfactory in 
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students perspective during an educational term. In 
order to study the related purposes, the present data 
available in Tables of questionnaires was applied; for 
this reason, the related purposes were stated one by 
one and we will stop describing other information 
here 
 
5. Final term testing 

In this regard, the mean students satisfaction were 
61.32 with standard deviation 20.10 and minimum 
zero evaluation and maximum 100 obtained. 

Most students had the highest evaluation degree 
of their physical- training professors scores. 

The comparison of teaching method, lesson 
content, facilities and testing methodology of 
physical training professors by student- based 
comments: 

Teaching method and professors testing 
approaches as well as lesson- based contents were in 
good positions; while the status of facilities was in a 
worse position. So, it can be concluded that most 
students have complete satisfaction in their all 
physical – training lessons, while the status of sport 
facilities was in low level in students’ point of view. 
The determination of scores distributions in 
professors teaching method, lesson content and sport 
facilities in terms of students perspective:  

All one- by- one elements have natural 
distributions in this study; this can be stated that all 
parametrical tests can be used to analysis data 
because of their natural situation. 

The comparison of student- based evaluation from 
teaching method, content, facilities and professor 
testing elements and their different educational 
majors: 

Based on carried out evaluation, the following 
results were obtained: 
1- The evaluation of professor teaching method 

based on educational filed of students is 
different which the highest degree of 
satisfaction is related to technical and medical 
students. 

2- The evaluation of physical – training lesson 
content based on student fields is not different; 
that is, this relation of educational fields based 
on their tastings has the same impact. 

3- The evaluation of sport facilities based on 
student educational field is not different; that is, 
all have evaluated this facility in a low level of 
the evaluation. 

4- The evaluation of students from professors 
testing based on education filed is not different; 
that is, their evaluations are about the same 
type. 
The test of mean testing difference of elements 

(teaching method, lesson content, facilities and 
professor testing) based on membership in college 
team: 
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Abstract: This paper aims to reveal the multidimensionality of knowledge-sharing intentions and its perception by 
employees in optometry practices. Data were collected from 187 optometry employees in Taiwan through a survey. 
The collected data were used to examine the proposed model. Empirical results show that individual autonomy, 
organizational collaboration, professional requirement, knowledge-sharing attitude, and perceived behavioral control 
exhibit direct and indirect positive relationships with knowledge-sharing intention. These factors are vital for 
supervisors in the optometric industry to maintain inter-organizational competitive advantage. Strengthening the 
professional knowledge of optometry employees solves the dilemma of knowledge-sharing intention in optometric 
practices. Furthermore, this study analyzed the intrinsic beliefs of optometry employees to provide insights for top 
management in formulating management strategies.  
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1. Introduction 

Over the past decades, knowledge 
management has been considered a critical factor in 
improving the competitive capability of organizations 
and achieving excellent business performance across 
barriers. The purpose of knowledge management is to 
sustain recognition and ensure the success and 
vitality of the entire organization. Prior literatures 
have documented that effective facilitation of 
employee knowledge sharing can lead to 
improvements in the management of organizational 
knowledge [1]. Exploring people’s perceptions are 
important to organizations because of the diversity of 
individual views. Optometric practice lacks 
systematic empirical findings regarding the 
preconception of personal beliefs and its relationship 
with employees’ knowledge-sharing intentions in the 
optometric industry. This study examines the 
differences in perception of work-related values in 
the optometric industry of Taiwan. 

 
2. Literature review and hypothesis  

As [4] posits, understanding the individual 
extrinsic and intrinsic impact of factors associated 
with personal behavioral intentions is important. 
Individual autonomy refers to one’s multidimensional 
awareness. When a top manager adopts a low 
monitoring attitude within an organization, high 
individual autonomy will be promoted and business 
performance will suffer. Hence, individual autonomy 
not only represents personal beliefs and 
characteristics but also fosters attitude formation. 
Attitude constitutes the main foundation of the social 
psychology framework. Attitude change is related to 

other concepts, objects, or goals and estimates the 
aspect of interrelated beliefs. Thus, research infers 
that the knowledge-sharing attitude of optometry 
employees is influenced by individual autonomy. 
Organizational collaboration is a critical factor and 
the norm for organizations when facing a turbulent 
environment and competing for superiority. 
Organizations face business diversity and uncertain 
circumstances; thus, organizational collaboration 
enables department managers to create a friendly 
work environment, which leads to a successful 
business. Organizational collaboration is defined as 
an activity in which the interflow of information from 
organizations, including employee knowledge and 
resource sharing, enhances the capacity of workers 
for mutual reciprocity and the sharing of risk, reward, 
and responsibility [3].  

Attention has recently been devoted to 
fostering organizational collaboration to promote 
employees’ individual and organizational goals and 
translate these goals to personal behavioral 
awareness. The synthesis of personal perception and 
professional efficacy is expected to leverage the 
synergy of organizational collaboration to contribute 
to the industry. Prior studies mentioned that 
professional requirements for employees directly 
influence perceived behavioral control regarding 
knowledge-sharing intention. The manner in which 
employees engage work demand (i.e., product or 
service) should be made an indispensable capacity in 
organizations [2]. Studies confirm that professional 
requirements always play important roles in 
influencing the ratio of success of perceived 
behavioral control to knowledge-sharing intention. 



Life Science Journal, 2012;9(4)                                                         http://www.lifesciencesite.com 

 

2967 
 

This study integrates three antecedents and the theory 
of planned behavior as bases to examine the 
knowledge-sharing intentions of optometry 
employees [5]. Based on this literature review, a 
research model is proposed (Figure 1). 

 

 
Figure 1. Research model 

 
3. Methodology  
            This section describes the sample data 
obtained from optometry industry employees and 
verifies the knowledge-sharing intention of these 
employees. 
 
3.1 Sample and collection 

This study gathered data from a random 
sample of 187 optometry employees in the 
optometric industry of Taiwan. The survey data used 
demographic information and related constructs as 
measurement items in the questionnaires. A pretest 
was administered by four optometry experts to 
determine the validity of the contexts and semantics 
of the research questionnaires. A pilot study was 
conducted in 10 optometry industries with 20 
respondents. Thereafter, formal questionnaires with 
cover letters were distributed to 460 optometry 
employees in Taiwan. Of the 221 usable 
questionnaires returned, 34 were not completed and 
had to be discarded. The remaining 187 
questionnaires were analyzed. Twenty measurement 
items were derived from existing literatures and 
revised for the survey. Responses to the measurement 
items were made on a 5-point Likert scale (1 = 
strongly disagree, 5 = strongly agree). Demographic 
details based on the valid questionnaires are 
presented in Table 1.  

 
 
 

 
Table 1. Sample description (n =187) 
Measure Items Frequency Percentage (%) 

Gender 
Male 124 66.31% 
Female 63 33.69% 

Age 

21~29 22 11.76% 
30~39 46 24.60% 
40~49 76 40.64% 
50~59 35 18.72% 
59 (or above) 8 4.28% 

Qualification 
Specialty school 95 50.80% 
Bachelor 85 45.45% 
Master 7 3.74% 

Department 

Optical shop 137 73.26% 
Eye clinic 28 14.97% 
Hospital . 16 8.56% 
factory 6 3.21% 

Job position 
Employee 158 84.49% 
Team leader 18 9.63% 
Manager 11 5.88% 

Experience 

Under 5 years 30 14.44% 
6~9 years 25 16.58% 
10~14 years 80 42.25% 
15~20 years 50 18.18% 
20years (or above) 13 8.56% 

 
3.2 Statistical analysis  

This study estimated the sample and analysis 
variables using SPSS 12.0 and LISREL 8.52. 
Explanatory and confirmatory factor analyses were 
conducted. Thereafter, structure path modeling was 
performed to determine the fitness of the model [6]. 

 
4. Results 
4.1 Hypothesis testing 

 The results of the LISREL analysis are 
illustrated in Table 1 and Figure 2. The 20 
measurement items are all above standard according 
to the exploratory factor analysis (factor loading > 
0.786), reliability analysis (alpha value > 0.842), and 
confirmatory factor analysis (model fit index > 
0.800). The individual autonomy variable has a 
significant negative relationship with knowledge-
sharing attitude (H3) among optometry employees. 
Individual autonomy in the optometry industry does 
not motivate optometry employees’ to share 
knowledge to co-workers. The dearth of individual 
autonomy among employees decreases the quality of 
management. Accordingly, optometry supervisors 
should strive to create a friendly work environment 
and relax routine management control to foster 
individual autonomy and strengthen knowledge 
sharing. The remaining hypotheses (H1, H2, H4, H5, 
and H6) show significant positive relationships with 
dependent variables. The findings imply that 
organizational collaboration, professional 
requirement, and perceived behavioral control 
provide effective explanatory power. 

 
 

Knowledge 
sharing 

intention 

Professional 
requirement 

Perceived 
behavioral 

control 

Knowledge 
sharing 
attitude 

Organizational 
collaboration 

Individual 
autonomy 

H1 
H4 

H2 

H3 

H5 

H6 
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Table 2. Reliability and validity analysis 
Construct EFA RA CFA 

Individual 
autonomy 

IA3 0.898 

0.932 

P value=0.137 
Chi-

square=155.230 
GFI=0.919 

AGFI=0.888 
RMSEA=0.027 

IA4 0.889 

IA2 0.880 

Organizational 
collaboration 

OI2 0.849 

0.930 
OI1 0.848 

OI4 0.826 

OI3 0.826 

Professional 
requirement 

PR4 0.859 

0.920 
PR3 0.849 
PR2 0.843 
PR1 0.819 

Perceived 
behavioral control 

PB2 0.802 
0.842 PB3 0.800 

PB1 0.786 

Knowledge sharing 
attitude 

KT2 0.816 
0.942 KT4 0.810 

KT1 0.776 

Knowledge sharing 
intention 

KS2 0.882 
0.909 KS3 0.846 

KS1 0.798 

 

 
Figure 2. Results of structural model 

 
5. Conclusion and implication 

This study combined personal extrinsic and 
intrinsic factors with the theory of perceived behavior 
to explore the knowledge-sharing intentions of 
optometry employees in the optometric industry of 
Taiwan. Individual autonomy has a direct impact on 
knowledge-sharing attitude. Therefore, supervisors in 
the optometry industry should consider developing 
self-awareness among employees as a key element in 
fostering knowledge-sharing attitudes and 
knowledge-sharing intentions. The abovementioned 

factors are able to predict the knowledge-sharing 
intention of optometry employees. Managers in the 
optometry industry should adopt these factors to 
improve the formulation and implementation of 
strategies in accordance with the goal of rewarding 
knowledge-sharing intention among optometry 
employees.  
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Abstract: Background: Hypergammaglobulinaemia is a common finding in patients with chronic liver diseases. The 
mechanism is thought to involve reduced kupffer cell clearance of antigens delivered, resulting in stimulate activity 
and proliferation of stellate cells and at least fibrogenesis. The aim of this study was to evaluate the correlation 
between serum immunoglobulin levels and possibility of use this noninvasive markers to determination of extent of 
hepatic fibrosis.Methods and materials: In this sectional study 50 chronic B hepatitis patients with positive 
virological markers and 50 people (normal control) selected from Tabriz Emam hospital during 2006-2009 and their 
serum IgG, IgM, IgA, serum glutamic oxaloacetic transaminase (SGOT), serum glutamic pyruvic transaminase 
(SGPT), alkaline phosphatase (ALP), Total protein, total bilirubin and albumin in both groups with 
immunoturbidometric assay and comparison with liver biopsies specimen that scoring with modified Knodell and 
statistical analysis was performed. Results: Results of study show significant prediction between serum total IgG 
(P<0.00001) and immunoglubolins( P<0.0001) levels with extent of liver fibrosis , but similar relation with another 
serum markers specially IgA and IgM not found. Conclusion: Total imunoglobulins and IgG serum levels had 
significant independent prediction of necro inflammatory and extent of liver fibrosis bit other markers did not had 
this relation. Also we can use total immunoglobulins and IgG serum levels as a predictor of liver fibrosis and a 
noninvasive method to replacement of invasive liver biopsy method.  
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1. Introduction 

Liver fibrosis is considered to be the result of 
the wound healing responses to chronic liver injury 
caused by chronic viral hepatitis, alcoholic hepatitis, 
non-alcoholic steatohepatitis, hemochromatosis, or 
autoimmune hepatitis, which result in hepatocyte 
damage and abnormal proliferation (Lee et al, 2010), 
(Khedmat et al, 2007), (Okpalugo et al,2008).  

The development of hepatic fibrosis in patients 
with liver disease is associated with cirrhosis and an 
increased risk of liver cancer. Assessing the degree of 
hepatic fibrosis and is therefore one of the most 
important factors in treatment planning (Hotta et al, 
2007)  

Hepatitis B virus (HBV) infection is the most 
common cause of acute and chronic liver disease 
worldwide, eventually progressing from fibrosis to 
cirrhosis and/ or hepatocellular carcinoma. An 
estimated 400 million people worldwide are carriers 
of HBV infection. Compensated chronic hepatitis 
progresses to cirrhosis in 12–20% of patients, and 
compensated cirrhosis progresses to hepatic 
decompensation and hepatocellular carcinoma with in 
5 years in 20–25% and 6–16% of patients 

respectively (Fattovich et al, 1991), (Ikeda et al, 
1998), (Befeler et al, 2000), (Lok et al, 2001), (Liaw 
et al, 1988), (Yu et al, 1997). Approximately 250 000 
deaths occur each year as a consequence of fulminant 
hepatic failure, cirrhosis and hepatocellular 
carcinoma (Befeler et al, 2000), (Schmilovitz-Weiss 
et al, 2006).  

Liver biopsy is the gold-standard procedure, for 
determining the severity of necro-inflammatory 
activity and fibrosis, features potentially useful for 
predicting treatment response (Shiffman et al,2003) 
and prognosis in Hepatitis C virus (HCV) (Shiffman 
et al, 2003). Repeated biopsies are performed in 
patients with recurrent HCV to estimate disease 
progression, to exclude other causes of elevated 
serum liver enzyme levels and to evaluate antiviral 
treatment response . but it is costly, invasive, and has 
inherent risks (morbidity 3%, mortality 0.03%) 
(Piccinino et al, 1986). In addition, sampling errors 
and and intraobserver variations may lead to under 
staging of cirrhosis, particularly macronodular 
cirrhosis (Maharaj et al, 1986 ). Accordingly, 
alternative simple, accurate, and noninvasive tests are 
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needed to assess disease activity and fibrosis stage 
(Poynard et al, 2002) , ( Kim et al,2007). 

Although several serum-based markers have 
shown promise for the detection of advanced fibrosis 
(Callewaert et al,2004), these tests, so far, are not 
commonly measured, and are extremely costly, and 
their sensitivities for milder stages of fibrosis (<2) are 
poor.Liver function tests are essential parts of 
assessing liver damage, but have poor correlation 
with histology (Hayes et al,1990). 

Hypergammaglobulinaemia is a common 
finding in patients with cirrhosis of various etiologies 
(Triger et al,1973), (Triger et al,1972), (Prytz et al, 
1977), (Husby et al, 1977). The mechanism is 
thought to involve reduced Kupffer cell clearance of 
antigens delivered by the portal venous system, 
resulting in increased exposure to the systemic 
circulation and antibody producing sites (Triger et 
al,1972), (Prytz et al,1977). Consequently, elevated 
serum immunoglobulin levels have been thought to 
be a result rather than cause of cirrhosis (Triger et al, 
1973), (Triger et al,1972), (Prytz et al,1977), (Husby 
et al, 1977), (Thomas et al, 1973), (Watt et al,2004).  

We carried out a comparative analysis of 50 
patients with chronic liver diseases by comparing 
their serum biochemical markers with 
histopathological findings in liver biopsy, of patients 
with chronic liver diseases and the grading and 
staging of liver tissues, and to provide clues and basis 
for the noninvasive diagnosis of liver fibrosis. 

 
2. Material and Methods  
Patients 

 In this research we had two groups: group 1: as 
control group, they had no elevation in liver enzymes 
and had negative viral markers, their serum sampled 
and stored at -70C. In the group2, patients with 
chronic hepatitis B included. Patients with any other 
cause of chronic liver disease, rheumatic diseases, 
patients that may have had other types of fibrosis due 
to renal or pulmonary diseases, nonalcoholic 
steatohepatitis (NASH), auto immune hepatitis, drug 
poisoning and patients with malignancies were 
excluded. Liver biopsies were performed under 
ultrasonographic guidance.  

 
Histological assessment of liver damage 

Fifty patients underwent a liver biopsy for 
assessing the presence and severity of liver disease. 
The biopsy fragments were fixed in a 10% formalin 
solution for 12 hours and embedded in paraffin. 
Sections were stained with hematoxylin-eosin, 
Masson’s trichrome and reticulin stain (Parsian et 
al,2010). 

 

The original histology activity index proposed 
by Knodell (Knodell et al,1981) was used for grading 
inflammation/necrosis and for staging fibrosis. By 
this scoring system inflammation/necrosis score 
ranges from 0 to 18 (0-10 periportal ± bridging 
necrosis, 0-4 intralobular degeneration and focal 
necrosis, 0-4 portal inflammation), while fibrosis 
stage includes only four stages: 0 (no fibrosis), 1 
(fibrous portal expansion), 3 (bridging fibrosis), 4 
(cirrhosis). Steatosis was scored semi-quantitatively 
as: 0, no steatosis, 1, steatosis ≤ 33% of hepatocytes, 
2, steatosis in 34%-66% of hepatocytes, 3, > 66% of 
hepatocytes. 

 
Biochemistry: 

In all serum samples levels of Ig M, Ig G and Ig 
A were measured using auto analyzer (Abott 
Alycon). Also serum biochemical factors including 
ALP,SGOT,SGPT,albumin, total protein and total 
bilirubin were measured by commercial kits (Bashir 
et al,2009). 

According to manufacture instructions, the 
normal range for IgG was 700-1600 mg/dl, for IgM 
was 40-230 mg/dl and for IgA was 70-400 mg/dl. 
Statistics: 

The SPSS 16 software was used for analsing the 
results and Student T test, Logistic linear and one 
way analysis of variance were used for comparing the 
groups and P<0.05 used as significant level for 
comparing the groups. 

 
3. Results  

These results were obtained considering 
markers and lab tests after taking biopsies from 
patients and their serum reserves that were gained for 
routine lab tests before biopsies and also from normal 
people’s serum reserves. 

 Personal and biochemical specifications of the 
patients are mentioned in the table 1. The patients 
group mean age was 47.78 ± 11.84 and the control 
group mean age was 43.76 ± 9.29. In the patients 
group 26 were female and 24 were male and in 
control group, 32 were female and 18 were male. The 
results showed that the levels of total 
immunoglobulin, IgG, IgM, IgA, total bilirubin, 
albumin and total protein were higher in hepatitis B 
patients comparing to control group significantly (P < 
0.0001). The ALP level was higher in patients group 
comparing to control group significantly (P < 0.005), 
but there was no difference in SGPT and SGOT 
levels between two groups.  

Among patients, 24 patients were mild, 20 were 
moderate and 6 were severe. Analysis of serum IgG 
level in comparison between the mild group with the 
moderate group and between the mild group with the 
severe one and between the moderate groups with the 
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severe one had significant difference (P < 0.0001) 
and has a high predictive value. 

 
Table 1.Serum biochemical profile of patients group 
and control group. 

 Patients group Control group 
Age 48.91±8.65 43.76 ± 9.29 
Gender(female) 26(52) 32(64) 
IgG (mg/dl) 2375.42±1046.43 971.78 ± 

201.41 
IgM(mg/dl) 215.92±93.72 98.46±38.78 
IgA(mg/dl) 311.80±70.84 5.66 ± 1.86 
Total Protein(mg/dl) 5.66±1.86 8.13±0.92 
SGOT(I.U/L) 24.02±21.01 24.24 ± 19.61 
SGPT(I.U/L) 21.44±18.03 18.90±13.08 
ALP(I.U/L) 186.32±155.99 126.76 ± 51.76 
Total bilirubin(mg/dl) 2.41±1.76 0.54±0.39 
Albumin(mg/dl) 3.07±0.78 4.38 ± 0.51 
Total 
immunoglobulin(mg/dl) 

2903.14 ± 1071.69 1256.44 ± 
214.25 

 
But other immunoglobulins did not show 

significant differences between different groups with 
different intensities. There is significant difference 
among mild, moderate and severe groups only 
considering total immunoglobulin and IgG levels that 
showed this significant difference (P < 0.0001) but 
other markers do not have this predictive value 
(Table 2). 
 
Table 2. Serum biochemical profile of patients with 
different grade of liver tissue fibrosis. 

 Mild Moderate Severe 
Total immunoglobulin(I.U/L) 2184.51 ± 552.01 3182.05 ± 

772.81 
4848.01 
±505.24. 

IgG(mg/dl) 1679.16 ± 523.87 2644.1 
±749.19 

4264.83 ± 
60.55 

IgM(mg/dl) 196.25 ±50.21 217.95 ± 
77.26 

287.83 
±209.10 

IgA(mg/dl) 309.08±74.01 320 ±68.63 295.33 
±73.89 

Total protein(mg/dl) 5.77 ±1.86 5.43 ±1.95 6 ±1.77 
SGOT(I.U/L) 29.83 ±9.84 18.1 ± 9.48 20.51 ± 

8.51 
SGPT(I.U/L) 29.33 ± 6.26 14.25 ±6.17 13.83 ±6.58 
ALP(I.U/L) 209.88 ±155.63 156.05 

±103.86 
193.1 
±101.81 

Total Bilirubin(mg/dl) 2.21 ± 2.09 2.76 ± 1.73 2.07 ± 1.04 
Albumin(mg/dl) 2.96 ± 0.85 3.21 ± 0.7 3.06 ±0.87 

 
About the relation of different markers with each 

other Pierson correlation test was used. 
Analysis of serum IgG level amounts has 

significant and direct relation with IgM (P < 0.0001). 
Also it has significant and direct relation with IgA (P 
< 0.0001 ). 

IgG has a significant but reversed relation (P < 
0.0001) with albumin and has the same relation (P < 
0.0001) with total protein and Ig M, also analysis of 
serum level amounts showed that with Ig A there is a 
very significant (P < 0.0001) and direct relation. Also 
IgM has a significant and reversed relation with total 
protein (P < 0.0001) and albumin (P < 0.0001) but 
there isn’t any significant relation ( P > 0.05) with 
SGOT, SGPT, ALP and total bilirubin. Analysis of 
IgA serum level amounts showed that IgA has a 

reversed and very significant relation with total 
protein (P < 0.0001) and albumin (P < 0.0001) and a 
reversed and insignificant relation with SGOT P > 
0.05 and also a direct insignificant relation with 
SGPT and ALP and a direct significant relation (P < 
0.05) with total bilirubin. 

Serum total protein level amounts also has a 
direct significant relation with albumin (P < 0.0001) 
and a reversed significant relation with total bilirubin 
(P < 0.05) and a reversed insignificant relation with 
SGPT and ALP and P > 0.05 and a direct 
insignificant relation with SGOT and ALP. 

SGOT didn’t have any significant relation with 
any of the markers except IgG that has a reversed 
insignificant relation and with others, this relation 
was direct and insignificant (P > 0.05). Analysis of 
serum SGPT level amounts also showed that like 
SGOT it didn’t have significant relation with 
analyzed markers and like that it had a reversed 
insignificant relation just with IgG. The present study 
showed that ALP also doesn’t have any significant 
relation with any of the markers (p > 0.05) and with 
SGPT and total bilirubin and albumin, this relation 
was reversed and insignificant . Also total bilirubin 
had a direct significant relation with IgA and IgG and 
a reversed significant relation with total protein and 
albumin (P < 0.005).  

Albumin also according to the mentioned data 
had a reversed significant relation with IgG, IgM, 
IgA and total bilirubin and a direct significant 
relation with total protein. Also it showed a reversed 
insignificant relation with other markers. 

Analysis of linear regression showed that the 
level of IgG with P < 0.0001 has a significant relation 
with the stage but IgM with P > 0.05 doesn’t have a 

significant relation with the stage. Also IgA with P  

0.21 doesn’t have a significant relation with the 
stage. Also linear regression showed that IgG level 
with P < 0.0001 has a significant relation with the 
grade and IgM and IgA with P > 0.05 don’t have 
these significant relations with the grade. ANOVA 
statistical analysis shows that total immunoglobulin 
level has a significant relation (P < 0.0001) between 
the groups. 

Also POST HOC tests analysis by the Tukey 
method showed that between the mild group with the 
moderate group (P < 0.0001) and the mild group and 
the severe one (P < 0.0001), there is a very 
significant relation. Also between the moderate group 
and the severe one this significant relation was 
detected. About the relation of total immunoglobulin 
with the other markers, the obtained results showed 
that total immunoglobulin had a reversed significant 
relation with total protein (P < 0.0001) and a reversed 
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insignificant relation with P > 0/05 and a relative r 
about - 0/66 with SGOT and SGPT. 

Also it had a reversed significant relation with 
albumin (P < 0.0001) and a direct significant relation 
with total bilirubin (P > 0.05) but it didn’t have any 
significant relation with ALP. 

In the study of relation of immunoglobulin levels 
with the severity of liver fibrosis, statistical analysis 
with linear regression showed that only total 
immunoglobulin level (P < 0.0001) and IgG (P < 
0.0001) are predictive of disease severity. 

 
4. Discussions  

In this study, we evaluated the relation between 
serum immunoglobulin levels and fibrosis stages in 
hepatitis B patients and the possibility of substitution 
of a noninvasive method that can be repeated (which 
can have markers)with the invasive method of liver 
needle biopsy. In this study 48 percent of the patients 
according to the severity of liver fibrosis were in the 
mild group, 40 percent were in the moderate group 
and 12 percent were in the severe group.  

In liver cirrhosis, liver injury is accompanied by a 
characteristic increase in serum levels of IgA, IgG 
and IgM, the origin of which remains to be elucidated 
fully. In Recent results from two animal studies 
suggest that immunoglobulins may play an important 
role in the pathogenesis of hepatic fibrosis (Shen et 
al,2001) ,(Yokoyama et al,1995). In a study by 
Yokoyama et al. Yokoyama et al,1995). ethanol 
alone was reported to have limited fibrogenic 
properties when administered to adult guinea pigs. 
However, when administered in conjunction with IgA 
immunoglobulins, extensive hepatic fibrosis 
occurred. 

Our esults suggested a very significant relation 
between liver fibrosis staging with IgGand IgA level , 
but no significant relation could be found with serum 
IgM level. The severity of fibrosis (grade) also had a 

very significant relation with IgG level (P  0.001) 

but there wasn’t any significant relation with serum 
IgM and IgA levels. 

Watt et al (Watt et al,2004), indicated that Ig M 
levels didn’t correlate with fibrosis grade , our in 
vitro data indicate that rat hepatic stellate cells 
possess Fc receptors (which bind to IgA and IgG but 
not IgM immunoglobulins) . Whether complement 
receptors (required for IgM immunoglobulin binding) 
also exist in this cell population has yet to be 
determined. However,their results showed that there 
is a significant correlation between fibrosis and 
serum Ig A levels. In the present study Ig level and 
total immunoglobulin showed a more significant and 
direct relation with liver fibrosis staging (P < 0.0001) 

and other markers levels did not have any significant 
relation.  

Schmilovitz-Weiss H et al (Schmilovitz-Weiss et 
al, 2006) showed that there is a strong association 
between serum levels of globulin and IgG and extent 
of hepatic fibrosis in patients with chronic HBV 
infection. These simple laboratory measurements can 
serve as noninvasive markers for disease progression. 
Also Pradat et al (Pradat et al,2002) in a study by the 
title of the predictive value of serum level of liver 
enzymes in histologic findings of patients suffering 
from C hepatitis came in to conclusion that there is 
an apparent relation between IgG and IgA and total 
immunoglobulin with fibrosis severity. Also SGOT 
showed a significant relation with liver fibrosis 
severity. This study showed that this significant 
relation also exists with inflammation severity 
(grade). But in this present study this relation did not 
exist about liver enzymes, neither in staging nor in 
grading. 

Wai et al (Wai et al, 2003) also in a study for the 
reason of studying the power of noninvasive 
indicators in predicting fibrosis severity and cirrhosis 
in patients with C hepatitis showed that serum SGOT 
level is considered a useful predictive factor in C 
hepatitis. But in the present study serum SGOT and 
SGPT amounts did not show a significant value with 
liver fibrosis. 

HUI et al (Hui et al,2005) also showed that the 
markers like bilirubin and albumin have useful 
predictive value in determining liver fibrosis severity 
in patients with B hepatitis. 

Also he mentioned that albumin can be a 
prognostic factor in these patients survival. 

But in the present study this significant relation 
was not detected with bilirubin and albumin. 
Schmilovitz-Weiss et al (Schmilovitz-Weiss et 
al,2007 ), reported that, there is a strong association 
between serum globulin and immunoglobulins levels 
and extent of hepatic fibrosis in patients with 
recurrent HCV infection after liver transplantation. 
Serum globulin and certain immunoglobulins level 
can serve as a non-invasive marker following 
antiviral treatment. 

At present, the diagnosis of liver fibrosis still 
depends on pathological examination of liver biopsy. 
Since the procedure is invasive, its application and 
extensive use in clinical practice are still limited. So 
great attention has been paid to search for and clinical 
study of a non-invasive diagnostic parameter for liver 
fibrosis (Thabut et al,2003), It would not only speed 
up the study of basic medical theory about liver 
disease, but also be of value (Botta et al, 2003). Our 
study indicated that there is significant relation 
between Ig G level and fibrosis grade in hepatitis B 
patients. 
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 Abstract: In this paper ,we investigate the asymptotic behavior of the differential equation  

 Where  contains a finite number of zeros of , the so 
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technique used previously in [7], we derive the higher-order asymptotic distribution of the positive eigenvalues 

associated with this equation for the Neumann problem(i.e, ). In most differential equations 
with variable coefficient it is impossible to obtain an exact solution, so we want to obtain asymptotic distribution of 
the eigenvalues without solving equation.  
[Farhad Dastmalchi Saei, A. Jodayree Akbarfam. Higher-order asymptotic formula for the eigenvalues of 
Sturm-Liouville problem with indefinite weight function in the Neumann boundary condition. Life Sci J 
2012;9(4):2975-2979]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 437 
 
Keywords: turning point, Sturm-Liouville, nondefinite, asymptotic distribution, eigenvalue.  
AMS Sub. Classification: 34L20. 

 
1. Introduction 
We study the indefinite Sturm-Liouville spectral 
problem  

  (1) 

 
 

defined on the interval  where  is a real 

parameter,  are real and integrable on 

; moreover, 

(2) 
 
 It follows from [2] that the spectrum of this problem is 
discrete and has no finite accumulation points; 
moreover, only finitely many eigenvalues lie the 
outside the real and imaginary axes. In what follows, 

we shall assume that  is a positive parameter. In [4] it 
was shown that the asymptotics of the eigenvalues is of 
the form  

                        (3) 

 
 Our goal is to refine the asymptotics under the 
additional assumptions of smoothness of the functions 

 and . In addition, we assume that  has 
a finite number of zeros, which are called turning 
points. 

The outline of our paper is as follows. First, we find the 
asymptotics of eigenvalues for one turning point. Next, 

using a technique previously in [9], we derive the 
higher order asymptotic distribution of the positive 
eigenvalues in the case of two turning points. Finally, 
in the case of an arbitrary finite number of turning 
points it can be reduced to the two cases discussed 
above. 

 
2. The case of one turning point 
First, consider the case  

 

To simplify the formulas, we assume that  varies on 

the closed interval with endpoints  and , where 

 and . The turning point  lies 

between  and . 
We distinguish four different types of turning points:  

 

is called of type . By Langer's transformation we can 

make zero of  the origin. To be specific, let us 

define the Langer's transformation  for different 
type of TP.  

For a turning point of Type I :  

(4) 
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For a turning point of Type II :  

      (5) 

For a turning point of Type III :  

(6) 

 
For a turning point of Type IV :  

(7) 

From [9] we rewrite showing the connection between 
the argument of complex valued solution of (1) in the 

interval containing one of the turning point say, , 
and the argument of complex valued solution of 
Sturm-Liouville equation with one turning point in 

 in the same interval. In fact the following result 
illustrates a crucial relationship between a general 

problem ((1)) with a turning point at  to a 
transformed problem in which is mapped to 

.We show that such a transformation preserves 
the argument of any fixed complex valued solution.   

Theorem 1Let z be a strictly complex -valued solution 
of the differential equations  

       (8) 

 and  be a solution of  

 (9) 

then on the interval  

 

where  and  

 

= the number of turning of type (III) or (IV) in 

 or one can see that  

,  , 

,  

Thetransformation  is Langer's transformation.   
 Proof: For proof see [9].  
 
3.The main result  

We begin by consolidating some results from  for 
completeness. For a complex-valued solution 

, of  

 
 

we form the logarithmic derivative 

 a quantity that exists 

for each  since the real and imaginary parts 

of  are linearly independent solution of . The 

quantity  is defined by setting  
 

 

 

while the  are defined recursively 

 by  
 

 

It follows  that the function  
 

 
 

is a series solution (in ) of the Riccati equation   
 

 
 
from which one can reconstruct solutions of (1) with 
Neumann condition  

 via the following result:  
 

Theorem 2(see Harris-Talarico[4])  There exists  
such that any real valued solution of  

                  (10) 
 
 can be expressed as :  
 

 

 

for  and  where 

.If  satisfies  
 

             (11) 
 then  

     (12) 

 

 Similarly,if  satisfies 
 

            (13) 
 then  

        (14) 
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 for all integer .   
 
 It follows from (12) and (14) that the eigenvalues of 
(10),(11) and (13),i.e., our problem (1), are the values 

of  for which  

            (15) 

 

 We see from  that the asymptotic distribution of the 
eigenvalues of (10),(11) and (13) is therefore 
determined by the following transcendental equation:  

 

 

 

  (16) 

 Note that we use the following result from [8],  

 
By applying the above relation to approximate 

eigenvalues in the case of  . 

 

Theorem 3 Consider the differential equation  on 

 under condition . Then the positive 
eigenvalues admit the following asymptotic 
representation: 

 Let  be of type . Then  
 

(17) 
 where 
 

 

 
and  
 

 

 

 Let  be of type . Then  
 

     (18) 
 

 where 
 

 

and  
 

. 

 

 Let  be of type . Then  
 

(19) 
 

where  and  are defined above. Case1: 

 

 Let  be of type . Then  
 

(20) 
 where 
 

 

 
and  
 

 

 

 Let  be of type . Then  

(21) 
 where 
 

 

and  

 

 Let  be of type . Then  
 
 

(22) 
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 where  and  are defined above.   
 Proof:For proof see [8,9]. 
2.The cases of two and n turning points 
From now then, without losing generalization, we 

suppose that the coefficients  and  satisfy:  

(i)  is real and has in [0, 1] n zeros  of order 

 N ,  where 

 .  
(ii) The function 

 
is twice continuously differentiable.  

(iii)  is bounded and integrable in I.  

We shall use the symbol  to signify the 
complex-valued solution of  

 
 

where  is corresponding Langer's transformation of 
turning point of type IV. We will use the symbols 

,  and in similar case. 
Now we can derive the following results on the 
distribution of the eigenvalues of (1) with Neumann 
boundary condition . 

 
We consider only the following case: 

, . 

 1.a , . 
 

We suppose that the weight function  has in  

two zeros  and  where  of type  and  of 

type . By  the distribution of positive 
eigenvalue satisfies : 

 

 

 

 

 

 

 
(23) 

 where  is such that 

 (the existence of 

 follows by Intermediate Value Theorem), and  

 

and  

 

By inversion, we get  

(24) 

2.a 

, ,

. 
By applying the same method and using theorem 

,  we get :  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Where 
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and by inversion : 
 

 

 

 

 

 
 
Remark. Note that the reader can obtain asymptotic 
distribution of eigenvalues in different types of (TP) by 
consideration of combination of the above cases.  
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Abstract: We use Polynomial spline functions in off step points to develop a numerical method for the solutions of 
twelfth order boundary value problems. We show that the present method gives an approximation which are better 
than those produced by other finite difference and spline methods. Two numerical examples are given to illustrate 
practical usefulness of our method. 
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1 Introduction 
 
We consider twelfth -order boundary-value problem of 
type 
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where ii  ,  for 5,4,3,2,1,0i  are finite real 

constants and the functions )(xf  and )(xg  are 

continuous on ],[ ba  . 

Twizell et al.[1] developed numerical 
methods for 8th-,10th-,and 12th-order eigenvalue 
problems arising in thermal instability. Siddiqi and 
Twizell[2] presented the solutions of 12th order 
boundary value problems using the 12th degree spline, 
respectively. Siddiqi and Akram[3] developed the 
solution of 12th-order boundary value problems using 
non-polynomial spline. Siddiqi and Akram[4] 
presented the solution of 12th-order boundary value 
problem by using thirteen degree spline. 

In this paper we used polynomial spline 
approximation in off step points to develop a family of 
new numerical methods to smooth approximations to 
the solution of 12th-order differential equation.The 
method developed is observed to be better than that 
developed by Siddiqi et al [3] , as discussed in 
Examples 1 and 2. In this paper, in Section 2, the new 
polynomial spline methods are developed for solving 
equation (1) along with boundary condition(2).The 
boundary formulas are develop in Section 3. In Section 
4, the polynomial spline solution of the BVP (1),(2) is 
determined and in Section 5 numerical experiment, 

discussion and comparison with other known methods, 
are give. 
2 Numerical methods 

Let )(xSi  be the polynomial  spline defined on [a,b] 

as: 
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Assuming )(xy  to be the exact solution of the 

boundary value problem (1) 

and iy  be an approximation to ),( ixy  obtained by 

the spline )(xSi , we can obtained the coefficients in 

(3) in the following form 
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Assuming )(xy to be the exact solution of the boundary value problem (1) and iy  be an approximation to 

)( ixy using the continuity conditions ( )()( )()(
1 iiii xSxS   where 10,9,8,7,6  and 11  ) ,we obtain the 

following spline relations: 
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3 Development of the boundary formulas 
Liner system equation (5) consist of (n − 1) unknown, so that to obtain unique solution we need twelfth 

more equations to be associate with equation (5) so that we can develop the boundary formulas of different orders, 
but for sake of briefness here we develop the twelfth order boundary formulas so that we define the following 
identity: 
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4 polynomial spline solution 
Using the system defined by (6) − (17) and (5) along with the consideration of BVP (1), the following 

system in matrix form is obtained: 

CYBFhA  )( 12
 

Where 
T

n
yyyY ],...,,[

2

1

2

3

2

1


  and 
T

n
cccC ],...,,[

2

1

2

3

2

1


 and 

































































`1234567

012345678

0123456789

012345678910

01234567891011

0123456789101112

1211109876543210

11109876543210

109876543210

'''
9

'''
8

'''
7

'''
6

'''
5

'''
4

'''
3

'''
2

'''
1

'''
0

''
8

''
7

''
6

''
5

''
4

''
3

''
2

''
1

''
0

'
7

'
6

'
5

'
4

'
3

'
2

'
1

'
0

~~~~~~~~

1126622049579292479249522066121

...

...

1126622049579292479249522066121

aaaaaaaa

aaaaaaaaa

aaaaaaaaaa

aaaaaaaaaaa

aaaaaaaaaaaa

aaaaaaaaaaaaa

aaaaaaaaaaaaa

aaaaaaaaaaaa

aaaaaaaaaaa

aaaaaaaaaa

aaaaaaaaa

aaaaaaaa

A













 



























































0123456789

012345678910

01234567891011

*
0

*
1

*
2

*
3

*
4

*
5

*
6

*
7

*
8

*
9

*
10

*
11

*
12

012345678910111213

01234567891011121314

14131211109876543210

131211109876543210

1211109876543210

'''
11

'''
10

'''
9

'''
8

'''
7

'''
6

'''
5

'''
4

'''
3

'''
2

'''
1

'''
0

''
10

''
9

''
8

''
7

''
6

''
5

''
4

''
3

''
2

''
1

''
0

'
9

'
8

'
7

'
6

'
5

'
4

'
3

'
2

'
1

'
0

~~~~~~~~~~

...

...

bbbbbbbbbb

bbbbbbbbbbb

bbbbbbbbbbbb

bbbbbbbbbbbbb

bbbbbbbbbbbbbb

bbbbbbbbbbbbbbb

bbbbbbbbbbbbbbb

bbbbbbbbbbbbbb

bbbbbbbbbbbbb

bbbbbbbbbbbb

bbbbbbbbbbb

bbbbbbbbbb

B

















 

Where 

 ,
6227020800

423281535
,

6227020800

4553345
,

6227020800

1479726
,

6227020800

8178
,

6227020800

1
   

.
6227020800

2275172004
,

6227020800

1505621508
   

 

.1,...,3,2,1,)(  nifdiagF i  

 
The vector C is defined by 
 



http://www.lifesciencesite.com                                      )                    x(9;2201 Life Science Journal 

 

2984 
 

,
2

1

9

0

'12)5(
0

5')4(
0

4''''
0

3'''
0

2''
0

'
0

'
0

2

1





i
i

i gbhyhpyhuyheyhdhycywc  

,
2

1

10

0

''12)5(
0

5'')4(
0

4'''''
0

3''''
0

2'''
0

''
0

''
0

2

3





i
i

i gbhyhpyhuyheyhdhycywc  

,
2

1

11

0

'''12)5(
0

5''')4(
0

4''''''
0

3'''''
0

2''''
0

'''
0

'''
0

2

5





i
i

i gbhyhuyhuyheyhdhycywc  

,
2

1

12

0

12)5(
0

5)4(
0

4'''
0

3''
0

2'
000

2

7





i
i

i gbhyhpyhuyheyhdhycywc 
 

,
2

1

13

0

12)5(
0

5)4(
0

4'''
0

3''
0

2'
000

2

9





i
i

i gbhyhpyhuyheyhdhycywc 
 

,
2

1

14

0

12)5(
0

5)4(
0

4'''
0

3''
0

2'
000

2

11





i
i

i gbhyhpyhuyheyhdhycywc   




2

3

2

1

2

1

2

3

2

5

2

7

2

9

2

11

2

13
12

2

1 (
iiiiiiiiii

ggggggggghc 

)7(,...,8,7,)
2

11

2

9

2

7

2

5 


nigggg
iiii

  

,
2

29

14

0

12)5(5)4(4'''3''2'
0

2

11






ni

i
innnnnn

n
gbhyhpyhuyheyhdhycywc   

,
2

27

13

0

12)5(5)4(4'''3''2'
0

2

9






ni

i
innnnnn

n
gbhyhpyhuyheyhdhycywc   

,
2

25

12

0

*12)5(5*)4(4*'''3*''2*'2**
0

2

7






ni

i
innnnnn

n
gbhyhpyhuyheyhdyhcywc  

,
2

23

11

0

12)4(5)4(4'''3''2'
0

2

5






ni

i
innnnnn

n
gbhyhpyhuyheyhdhycywc  

,
2

21

10

0

12)5(5)4(4'''3''2'
0

2

3






ni

i
innnnnn

n
gbhyhpyhuyheyhdhycywc


 

,
~~~~~~~

2

19

9

0

12)5(5)4(4'''3''2'
0

2

1






ni

i
innnnnn

n
gbhyhpyhuyheyhdhycywc  

 
5 Numerical results 
Example 1. We Consider the following boundary-
value problem 

,10,)23120()()( 3)12(  xexxxxyxy x
 

,0)1(,0)0(  yy  

,)1(,1)0( '' eyy   

,4)1(,0)0( '''' eyy   

,9)1(,3)0( '''''' eyy   

.16)1(,8)0( )4()4( eyy   

.25)1(,15)0( )5()5( eyy    (15) 

The analytic solution of the above system 

is
xexxxy )1()(  . It is evident from Table 1 that 

the maximum errors in absolute values are less than 
those presented by [3]. 
Example 2. We Consider the following boundary-
value problem 

,11,)sin11cos2(12)()()12(  xxxxxyxy  

,0)1()1(  yy

,)1sin(2)1()1( ''  yy  
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,)1sin(2)1cos(4)1()1( ''''  yy  

,)1sin(6)1cos(6)1()1( ''''''  yy  

,)1sin(12)1cos(8)1()1( )4()4(  yy  

.)1sin(10)1cos(20)1()1( )5()5(  yy  

(16) 
 

The analytic solution of the above system 

is Sinxxxy )1()( 2  . It is evident from Table 2 

that the maximum errors in absolute values are less 
than those presented by [3]. 
 
Conclusion 

We approximate solution of the twelfth-order 
linear boundary-value problems by using polynomial 
spline. The new methods enable us to approximate the 
solution at every point of the range of integration. The 
method is compared with that developed by et al [3] 
considering the same examples. Tables 1-2 shows that 
our methods produced better result the sense that 

max| ie |= max| ii yxy )( | is in comparison with the 

method in [3]. 
 
Table 1: Observed maximum absolute errors for 
example 1. 

h Our methods [3] 

9
1  )12(84.3   )9(38.7   

18
1  )13(98.8   - 

27
1  )13(04.2   - 

36
1  )14(58.7   - 

 

Table 2: Observed maximum absolute errors for 
example 2. 

h Our methods [3] 

16
1  )10(15.9   )7(14.1   

32
1  )10(33.1   - 

48
1  )11(31.6   - 

64
1  )11(19.2   - 
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Abstract: artificial neural networks are one of the intelligent systems that apply experimental data in order to obtain 
the hidden rule among data and model the system. Despite the high ability of neural networks, this method has 
limited application in biomaterial engineering so that it has not been used for estimating the chemical resistance of 
dental ceramics. The purpose of this research is to determine the mass concentration of ions eluted from dental 
ceramics emerged in an acid and draw on the results to develop a feed forward back propagation neural network to 
simulated the mechanism of elution of this type of ceramics. By designing such an intelligent system, it is possible 
to investigate and determine the eluted ions from each type of dental porcelains in a long period of time and anytime 
without the necessity of doing long experiments and high cost. Furthermore, this system is able to change the 
composition of each porcelain as software in a simulated media and compute the changes of ion's elution and 
consequently draw on the best possible combination for a particular powder. Because of high correction coefficient 
and low normalized root mean square error (NRMSE) between the measured data and the estimate data, it is 
concluded that the artificial neural network has a great potential in investigating the model of the system and it is 
high ability in modeling the mechanism of the elution in dental ceramics 
[Siamak haghipour, Sayana rostami. Estimation of chemical resistance of PFM dental ceramics by neural 
network. Life Sci J 2012;9(4):2986-2996]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 439 
 
Keywords: Neural networks, chemical resistance, porcelain, ICP, PFM. 
 
1. INTRODUCTION 

Dental materials have to satisfy strict criteria 
because of their long therapeutic durability in the oral 
cavity. One of the most important properties of all 
restorative dental materials is their chemical 
resistance. Chemical resistance or chemical durability 
depends on the structure and the composition of the 
powder materials, laboratory conditions and type of 
restoration [1]. Also non-durability of porcelain can 
result in more important release of ions from the 
surface and then it causes porosity. The resulting 
porosities not only decrease the crack growing 
resistance, but also allow bacteria and oral liquids 
penetrate and this can result in plaque. The increase 
of elution from the surface of porcelain causes 
undesired consequences in body. ISO and ADA 
standards are usually used for testing the chemical 
resistance of restorative materials [2, 3] using acid 
solutions. The goal of these methods is to find out the 
amount of eluted ions after an exposure in different 
periods from several hours to several days. In order 
to study the chemical durability of dental materials, it 
is necessary to expose them to an acid solvent for a 
long period and register the amount of eluted ions in 
different time intervals.  
Any reports have found in the literature about long 
period-ion release from dental ceramic restorations. 
But this method requires a lot of time and cost. There 
has not been any report introducing techniques for 
determination of chemical release amount during a 

long period testing. The aim of this study was to 
design an intelligent system to compute the amount 
of released ions from feldespathic porcelain 
materials. 

2. ARTIFICIAL NEURAL NETWORK 
Artificial neural networks (ANN) are inspired by 

the biological neural system and its ability to learn 
through example. Instead of following a group of 
well-defined rules specified by the user, neural 
networks learn through intrinsic rules obtained from 
presented samples. The most commonly used ANN 
architecture is the multilayer back propagation neural 
network. Back propagation was created by 
generalizing the Widrow- Hoff learning rule to 
multiple-layer networks and nonlinear differentiable 
transfer functions [15]. Input vectors and the 
corresponding target vectors are used to train the 
network until it can approximate a function, associate 
input vectors with specific output vectors. Standard 
back propagation is a gradient descent algorithm, as 
is the Widrow-Hoff learning rule, in which the 
network weights are moved along the negative of the 
gradient of the performance function. The term back 
propagation refers to the manner in which the 
gradient is computed for nonlinear multilayer 
networks. Back propagation neural networks often 
have one or more hidden layers of sigmoid neurons 
followed by an output layer of linear neurons. 
Multiple layers of neurons with nonlinear transfer 
functions allow the network to learn nonlinear and 
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linear relationships between input and output vectors. 
There are numerous variations of the basic algorithm 
that are based on other standard optimization 
techniques, such as conjugate gradient and Newton 
methods [15]. The one used in this paper is the feed 
forward Back propagation training algorithm 
designed to minimize the Normalized root mean 
square error (NRMSE) between the actual 
(estimation) output and the desired (target) output. 
Fig. 1 shows the principle of the feed forward back 
propagation training algorithm. The basic learning 
algorithm can be summarized as follows: 
 Step 1: Set the initial values of weights 
 Step 2: Compute the outputs of all neurons layer-

by-layer 
 Step 3: Compute system error 
 Step 4: If error is small enough or learning 

iteration is too big, stop learning 
 

 
 Step 5: Compute learning errors for every neuron 

layer-by-layer 
 Step 6: Update weights along negative gradient 

of error 
 Step 7: Repeat from Step 2 
 

3. EXPERIMENTAL PROCEDURES 
According to the aforementioned, preparing some 
experimental samples from PFM prosthesis is needed 
in which the obtained data for training the network 
will be used. The obtained data from each sample 
include two parts. The first part was the weight 

percentage of porcelain composition used as the 
network inputs. The second part of data was related 
to the amount of eluted ions from the surface of 
porcelain used as outputs of the network. So, 
experimental procedure in this study was included in 
three major steps: 

 Sample preparation 
 Determining the composition of each 

porcelain 
 Determining the percentage of eluted ions in 

the specific time intervals 
 

a. Sample preparation 
Six types of vastly used commercial porcelain 
powders were employed to make the samples as the 
following: 
Noritake, Alldent, CeramcoIII, Ivoclar, Vita, 
CeramcoII. 

It should be noted that these powders 
contained different compositions that was needed in 
this research. The first step in making the samples is 
preparing the frame work. For making the frame 
work, referred to ASTM book to find out standards. 
After investigation, no standards were found. At first, 
different samples were designed as frame works but 
finally the Fig. 2 was selected as a suitable design. 
The reason for this selection was making similar 
conditions for all samples i.e. the width, dimension of 
the samples and firing condition in the furnace should 
be the same. In this method of designing, samples 
with 1*1 cm dimension were made then a small plate 
was considered in order to put label over the samples. 
At the bottom of the metal plate, a metal bar was 
devised to be placed in the hollow of the crucible and 
they underwent the same heat in all directions. 
Besides another characteristic of this scheme is the 
possibility changing and correcting the width and its 
dimension in order to optimize the favorite size. After 
designing the frame work the mold was prepared. For 
this purpose a mold of plaster of high stone gypsum 
was prepared from the expected design. A plaster 
mold is smeared with a microfilm insulator and filled 
with inlay wax. 

 

ijV

jY
jkW

1X

2X

iX

IX

1Y

2Y

kY

KY

 

Figure 1  principle of the feed forward backpropagation 
training algoritm 

 

Figure 2  selected design for framework 
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 Then the wax is taken out from the mold. 
Waxen samples are placed at the bottom of the 
cylinder and the surface of the samples is smeared 
with vaco film. After the vaco film was dried, the 
cylinder moved to the bottom. For removing moisture 
a filter paper was placed on the inner side of cylinder. 
Next, casting plaster was blended with the liquid 
inside the vacuum mixer to send the air bubbles out 
completely. The plaster inside the cylinder was 
poured over the vibrator and after the plaster dilated, 
the cylinder was exposed to 40 degree centigrade 
warm water to start hygroscopic expansion. After the 
casting plaster was set (approximately after 24 
hours), the cylinder was placed inside the burn out 
furnace. (Temperature of this furnace is 900 to 950 
degree centigrade), after 15 to 20 minutes the liquid 
wax was evaporated and become ready for casting. 
For casting at first the alloy (super cast alloy 
manufactured in thermo bond alloy MFG) was 
melted inside the crucible and after melting, the 
cylinder was placed at the bottom of crucible. The 
centrifuge which had been tuned in advance was 
released to force the molten alloy to go to the 
cylinder vents. The cylinder is let get colder in the 
ambient temperature. 24 hours later the cylinder is 
depleted of the cast. The metal samples are 
segregated by sand blast machine with aluminum 
oxide and air pressure from the plaster completely. 
Then the samples are placed in ultrasonic set with 
choleric acid and extra plaster is separated from the 
surface of the alloy because of slight vibration sound 
waves. After that the thickness of samples are 
equalized by the stone molt and becomes 0.3 mm. 
Then the samples are boiled by distilled water for 5 
minutes to remove all impurities from their surface. 
Then the samples are put in the furnace to be 
degassed. Then a diluted layer of opaque is put over 
the metal samples. After firing the pre layer of 
opaque, the main layer of opaque is placed over it. In 
each sample, the porcelain powder is diluted with its 
liquid and is placed on the opaque. In order to 
compact the powders, the samples are vibrated and 
their moisture is removed. To obtain and correct the 
favorite shape, dimension and width, the porcelain 
powders were placed for the second time and were 
exposed to thermal procedure. Glaze liquid without 
glaze powder was used for glazing the samples and 
then was put over the dentin surface by paint brush. 
Since using the enamel powder makes the samples 
homogeneity and also the operated experiment 

unreliable, enamel was not used in making samples. 
To maintain and retain the samples, half-liter flasks 
were applied. Applying distillated water, 0.3 molar 
hydrochloric acid was prepared and poured into 
flasks. The flasks in the oven were exposed to the 
temperature of 50 degree centigrade and every day, 
50cc of the solution inside the flasks was taken and 
the mass concentration of eluted ions was measured. 
In order to examine the accuracy of the results, after 
taking each sample its pH was measured. 

 
b. determining the combination of each 

porcelain 
 
In order to determine the percentage of the 

amount of composition in each porcelain, ICP and 
Atomic Absorption Spectrophotometer were applied. 
This method was operated by solving each powder 
into different acids (hydrofluoric acid, per chloric 
acid, nitric acid and hydrochloric acid) and giving 
that to the apparatus. Table 1 

 The main parts of porcelain are made of this 
composition. The rest consist of pigment, B2O3, and 
some other elements. Because of their less effect in 
the amount of elution, they were ignored 

 
c. Determination of the amount of eluted ions 

from the surface of porcelain in particular 
intervals time 
 
After resting the samples into the 0.3 molar 

hydrochloric acid, the amount of 50cc was taken 
every 10 days and the percentage of ions Si+4, Na+, 
K+, Ca+2 and Al+3 were determined. Since the amount 
of eluted ions from the surface of porcelain was about 
ppb, for determining and estimating their amount, 
ICP (varian-735OES) with ultrasonic nebulizer was 
used. The reason for using this nebulizer was its high 
ability and power in atomizing the present elements 
in the solution. The obtained data from lab records, 
after process was computed based on the amount of 
eluted ions from each gram of porcelain sample. This 
data are shown in Table 2. Also in order to get more 
accurate comparison and investigation, the amount of 
eluted ions from the surface of each porcelain sample 
has been illustrated in Fig. 3. In addition to recorded 
results and for more accurate estimation, the values 
of pH for each sample were measured and recorded 
in a period of three mounts. These values have been 
illustrated in Fig. 4 
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Figure 4  recorded values of pH for each sample 
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Figure 3 comparision of  the amount of eluted ions from the surface of all samples 
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TABLE I.  WEIGHT  PERCENTAGE OF EACH PORCELAIN COMBINATIONS  

Porcelains type 
Mean of composition %  

Ceramic II vita Viola Ceramic III All dent nor take 

13.48  14.76  13.43  14.31  14.96  14.16  Al2O3 
0.02  1.27  0.76  0.22  0.74  0.02  Boa  
0.60 0.67  0.94  0.44  0.89  0.40  CIO  
0.02  0.00  0.36  0.19  0.38  0.00  CeO2  

12.85  12.40  12.94  12.98  13.08  12.26  k2O  
0.48  0.85  0.00  0.33  0.09  0.19  LiO2  
0.41  0.23  0.01  0.09  0.0 2  0.30  Mao  
3.04  2.92  3.11  2.55  3.08  4.02  Na2O  

63.21  59.48  58.73  62.59  58.25  65.62  SiO2  
0.00  0.20  0.11  0.03  0.13  0.01  TiO2  
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TABLE II.  THE AMOUNT OF ELUTED IONS FROM EACH GRAM OF SAMPLES 

OUTPUT DATA INPUT DATA 

Mass of eluted ion per gram of samples  

Time 
(day)  

Mean of 
composition %  

Sump.  3
 /g g

sample

Al


  

 

4
 /g g

sample

Si


  

 /g g

sample

Na


  

 /g g

sample

K


  

2
 /g g

sample

Ca


  

2
 /g g

sample

Mg


  

2 3 2

2

2 2

2 2

        

       

       

       

      

Al O LiO

BaO MgO

CaO Na O

CeO SiO

K O TiO

  

17.06 13.8 14.94 27.33 44.57 8.76 10 14.16 0.19

0.02 0.30

0.40 4.02

0.00 65.62

12.26 0.01

 1 

26.95 21.8 16.02 34.24 48.14 9.84 20 
41.98 33.87 16.76 54.06 52.4 10.92 30 
52.47 53.03 22.08 60.79 56.9 11.87 40 
64.93 71.6 24.01 72.5 58.66 12.55 50 
85.03 105.09 28.98 91.35 59.01 13.18 60 
93.82 136.79 33.4 106.27 59.56 13.67 70 
95.58 139.48 35.46 108.31 60.24 13.86 80 
96.5 140.32 36.45 109.39 60.66 13.89 90 

30.82 22.97 24.63 11.23 57.18 15.55 10 
1 4 .9 6 0 .0 9

0 .7 4 0 .0  2

0 .8 9 3 .0 8

0 .3 8 5 8 .2 5

1 3 .0 8 0 .1 3

 
2 

33.5 32.73 25.44 21.07 58.34 16.33 20 
35.81 37.76 30.7 26.81 59.36 16.79 30 
40.75 47.38 33.13 37.25 68.46 17.77 40 
43.98 55.62 36.17 68.43 71.1 19.46 50 
47.2 70.74 44.44 85.74 80.31 21.84 60 
55.35 74.76 49.64 96.84 82.42 24.32 70 
59.92 76.8 52.91 101.05 83.91 26.92 80 
61.61 77.73 54.77 102.01 84.48 28.32 90 

17.85 18.15 15.07 10 44.96 13.52 10 14.3 1 0.3 3

0.22 0.09

0.44 2.5 5

0.19 6 2.5 9

12 .98 0.0 3

 
3 

27.27 28.35 15.25 11.53 49.14 13.93 20 
33.65 39.63 17.49 19.63 49.45 14.92 30 
40.52 55.47 22.76 36.32 52.05 16.83 40 
48.17 71.55 26.32 46.32 53.06 17.58 50 
51.5 81.28 28.05 49.52 57.58 18.31 60 
64.97 92.68 33.51 63.89 62.44 18.83 70 
69.45 95.19 36.29 67.81 67.75 19.29 80 
71.16 97.28 37.78 70.23 69.06 19.41 90 

21.58 23.42 25.44 18.68 73.62 15.53 10 
1 3 .4 3 0 .0 0

0 .7 6 0 .0 1

0 .9 4 3 .1 1

0 .3 6 5 8 .7 3

1 2 .9 4 0 .1 1

 
4 

35.38 33.72 27.95 30.83 82.56 17.74 20 
60.72 41.76 29.38 54.27 88.46 19.03 30 
76.72 62.07 31.63 64.42 90.08 21.09 40 
87.34 89.38 32.24 71.02 92.7 22.47 50 
95.02 110.66 34.21 75.1 98.53 25.04 60 

109.27 133.59 35.58 92.99 99.26 29.13 70 
113.82 138.44 37.26 94.58 100.56 32.42 80 
115.22 140.13 37.8 96.11 101.43 33.46 90 

9.11 15.88 15.31 10.1 50.71 11.27 10 14 .76 0.85

1 .27 0.2 3

0 .67 2.92

0.00 5 9.4 8

12 .40 0.20

 
5 

17.54 27.22 18.54 11.54 54.95 13.05 20 
19.65 34.1 21.6 17.08 56.6 13.9 30 
20.1 45.77 26.64 27.01 60.82 14.88 40 
23.55 53.19 28.83 31.76 63.88 15.44 50 
27.11 57.87 31.7 37.45 66.4 16.54 60 
32.4 62.78 34.28 41.31 72.92 17.88 70 
35.61 66.08 36.05 45.18 75.67 18.91 80 
36.14 68.48 37.59 46.44 76.29 19.75 90 

5.16 19.91 13.49 10 33.77 7.16 10 
1 3.4 8 0.48

0 .02 0 .41

0 .60 3 .04

0 .02 63 .2 1

1 2.8 5 0.0 0

 
6 

6.68 27.47 13.61 12.43 37.31 7.35 20 
8.77 33.03 16.28 13.95 38.3 7.88 30 
9.18 36.61 16.63 15.74 39.75 8.5 40 
11.49 43.32 18.04 18.53 42.49 9.27 50 
12.51 48.08 19.47 27.56 45 9.82 60 
13.34 50.65 20.19 30.11 45.46 10.17 70 
14.3 52.7 20.57 32.4 45.89 10.99 80 
14.64 53.8 20.8 33.58 46.11 11.27 90 
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4. SIMULATION BY NEURAL NETWORKS 
The process consists of testing with a 4-layer 

network (11-12-12-6) of feed forward back 
propagation. The input layer was structured based on 
data related to the chemical combination of dental 
ceramics (Al2O3, SiO2, K2O, LiO2, CeO2, BaO, MgO, 
CaO, Na2O, TiO2) and the exposure time of samples 
to acid and output layer based on data related to the 
mass concentration of eluted ions from the surface of 
ceramic (Si+4, Na+, K+, Ca+2, Mg+2, Al+3). The 
selected model with 11 neurons in input layer, 12 
neurons in the first hidden layer, 12 neurons in the 
second hidden layer and 6 neurons in the output layer 
was obtained according to try and error. For 
modeling, matlab software and neural network tool 
box were used and according to its commands, the 
hidden layers of the network were determined. As a 
transfer function, sigmoid transfer function for both 
hidden layers and linear transfer function for output 
layer were selected. For network training, back 
propagation algorithm was applied [7]. The resulted 
data in 10, 20, 30, 40, 60, 70, 80 and 90 days of 
experiment in the process of network training and 
resulted data in the fifth period of the experiment 
were taken out of the process of training and used for 
network testing. With the help of obtained 
experimental data, the neural network for estimating 
the chemical resistance of dental ceramics was 
modeled as Fig. 5  

 
 
In order to examine the efficiency of learning 

algorithm a criteria named performance index is 
used. This can do comparison between the 
application of neural network algorithm and other 

learning algorithms. The performance index used in 
this process is normalized root mean square error. 

5. RESULTS 
Fig. 6 and Fig. 7  show the comparison between 

measured data (ME) and estimated data by the neural 
network (NN). In all six ceramic samples, the value 
of out put for each mentioned ions, both from the 
obtained results for experiments and neural networks 
are depicted. The designed system is an intelligent 
system and has the ability of accurate prediction from 
the release process of ions from the surface of dental 
ceramics. In order to present the capabilities of his 
system, study two examples of its applications.  
A. The ability of predicting the amount of the 

elution of each ion in periods more than 3 month 
The experimental records done in this study are 
related to a period of three months but the designed 
system has the ability of receiving the information 
related to components of each porcelain and then 
estimating the amount of eluted ions from its surface 
in a long period of time. For this purpose, the sample 
2 was used for this test. In this sample, the data 
related to release in the fourth month was recorded so 
it was possible to compare the network out put with 
experimental records and determine the accuracy of 
the network. Then the information data to this sample 
was presented as the percentage of the components in 
chemical composition of powder and the out put was 
examined as diagram of release up to fourth month. 
The results about experimental data and the network 
out puts have been showed up to 120 days in Fig. 8. 
In the diagrams related to the release of aluminum, 
magnesium and sodium as it was obtained from 
experimental recordings, it was expected that after 
third month the slope of diagrams fell down and the 
rate of release become approximately constant. 
Considering Fig. 8 the out puts of the network were 
according to this situation. In the diagram of calcium 
elution, after third month the gradient was upward 
and the rate of release wasn’t stable. Regarding that 
this situation is according to experimental recordings 
in the fourth month, then the prediction was correct 
and in this sample, calcium elution rose up to fourth 
month.In the diagram resulting from silica elution, 
against the measured data in the fourth month, the out 
put of network had a slight increase but the slope of 
diagram in this range was some who could be 
accepted the estimated data by the neural network 
with the reasonable error.In the diagram of potassium 
elution, the diagram in fourth month undergoes a 
sudden hefty fall which is contrary to fact and 
experiences the network error. 
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Figure 5 the neural network model applied in this study 
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Figure 6 the comparison between the measured and computed values for Si4+, Na+, Mg2+, K+ 
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B. the possibility of prediction of release in each type 

of dental porcelain with changing its components 
 In this situation, the system has the ability to 

estimate the diagram of release as the output of 
network after getting the data related to a new sample 
or changing the composition of each sample. For this 
purpose, sample 3 was used for testing. Considering 
the fact that the composition of each porcelain are 
chosen based on some particular criteria and definite 
percentages, the range of variation of these 
components are small and it is possible only to 
increase or decrease the amount of the composition in 
this range. For this reason, in the selected sample as 
the testing sample, the composition was changed in 
the selected range and give to the network as new 
inputs. Then the new out puts were depicted as the 
diagram of release Fig. 9. As it can be seen from Fig.  
9, the observed changing in new diagrams are 
approximately in the range of main sample and 
follow its patterns. The difference, however, is that 
the changes in the components of powder have 
caused increase and sometimes decrease in release. 

This characteristic gives the possibility of examining 
and studying the impact of changes any components 
of powder on the release mechanism in a simulated 
media and so improving the quality of powder 
production. To assess the accuracy of the network in 
detecting the system, the value and the percentage of 
error in each sample and for the recorded times were 
computed and showed in Table 3. Considering the 
obtained results, the mean error of network in 
predicting the elution rate of magnesium, calcium, 
potassium, sodium, silica and aluminum are 2.06, 
1.51, 4.77, 2.43, 2.81 and 3.35 successively. We can 
say that the mentioned network has a good accuracy 
in estimating the behavior of dental ceramics  

6. DISCUSSION 
According to ADA and ISO standards for testing 

the chemical resistance and durability of dental 
ceramics, an acid solution must be used. In this study 
hydrochloric acid has been used for testing chemical 
resistance of dental ceramics. 
 

 

 

Figure 7  the comparison between the measured and computed values for Ca2+, Al3+ 

20 40 60 80
40

60

80


g

 C
a2

+
/g

 s
am

p
le

sample1

20 40 60 80

60

80

100


g

 C
a2

+
/g

 s
am

p
le

sample2

 

 

20 40 60 80
40

60

80


g

 C
a2

+
/g

 s
am

p
le

sample3

20 40 60 80
50

100

150


g

 C
a2

+
/g

 s
am

p
le

sample4

20 40 60 80
40

60

80


g

 C
a2

+
/g

 s
am

p
le

sample5

20 40 60 80
30

40

50


g

 C
a2

+
/g

 s
am

p
le

sample6

20 40 60 80
0

50

100


g

 A
l3

+
/g

 s
am

p
le

sample1

20 40 60 80
0

50

100


g

 A
l3

+
/g

 s
am

p
le

sample2

20 40 60 80
0

50

100


g

 A
l3

+
/g

 s
am

p
le

sample3

20 40 60 80
0

100

200


g

 A
l3

+
/g

 s
am

p
le

t ime (days)

sample4

20 40 60 80
0

20

40


g

 A
l3

+
/g

 s
am

p
le

t ime (days)

sample5

20 40 60 80
0

10

20


g

 A
l3

+
/g

 s
am

p
le

t ime (days)

sample6

ME NN



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

2994 

 
 

 
 
 
 
 

TABLE III.  THE RATE AND PERCENTAGE OF OBTAINED ERRORS OF EACH SAMPLES IN RECORDED TIMES 

Comparison of the measured data (ME) and data estimated by neural network (NN) 

Time 
(day) 

Sample  

3
 /g g
sample
Al



  

4
 /g g
sample
Si



   /g g
sample
Na



   /g g
sample

K


  
2

 /g g
sample
Ca



  

2
 /g g
sample
Mg



  

%
  

  %
  

  %
  

  %
  

  %
  

  %    

0.52 0.09 6.56 0.97 2.73 0.4 1.7  0.46 0.01 0 0.78 0.07 10 

1 

2.32 0.61 8.51 1.71 1.57 0.25 4.52 1.62 0.01 0 3.69 0.35 20 
1.89 0.78 0.78 0.26 9.59 1.78 5.6 2.87 1.3 0.69 4.16 0.44 30 
3.97 2.17 2.05 1.11 4.75 1 3.29 2.07 0.81 0.46 2.65 0.32 40 
6.49 4.51 10.65 8.53 1.9 0.47 5.42 4.16 0.27 0.16 7.95 1.08 50 
1.81 1.51 2.49 2.68 1.01 0.29 0.5 0.46 0.03 0.02 7.05 1 60 
0.58 0.54 4.26 5.59 1.2 0.4 1.9 1.98 1.51 0.89 0.63 0.09 70 
0.95 0.92 2.78 3.99 1.68 0.61 1.07 1.17 1.41 0.84 5.15 0.68 80 
0.03 0.03 0.76 1.05 0.03 0.01 0.15 0.17 1.97 1.22 0.34 0.05 90 
3.25 0.97 5.59 1.36 0.4 0.1 12.14 1.55 1.83 1.03 1.41 0.22 10 

2 

1.06 0.36 6.62 2.03 5.41 1.45 11.64 2.2 0.26 0.15 1.32 0.21 20 
4.94 1.86 1.62 0.62 5.27 1.54 1.86 0.49 3.57 2.2 1.23 0.21 30 
3.01 1.19 2.01 0.97 0.14 0.05 4.12 1.6 2.97 1.98 3.28 0.6 40 

10.01 4 7.3 4.38 6.66 2.58 22.97 12.78 2.13 1.55 3.55 0.72 50 
4.47 2.21 0.3 0.21 4.01 1.85 2.32 1.95 0.6 0.48 0.88 0.19 60 
2.18 1.18 0.77 0.58 0.97 0.49 0.11 0.11 0.48 0.4 0.14 0.03 70 
1.13 0.67 0.29 0.22 1.17 0.61 1.44 1.48 0.75 0.62 0.56 0.15 80 
-0.74 -0.46 0.29 0.23 1.87 1.01 0.43 0.43 1.3 1.11 0.84 0.24 90 
6.74 1.29 4.16 0.72 12.35 1.66 0.26 0.03 1.66 0.76 1.4 0.19 10 

3 

5.25 1.36 3.43 0.94 2.31 0.36 9.37 1.19 3.43 1.63 0.3 0.04 20 
3 0.98 3.43 1.41 7.91 1.5 7.79 1.66 0.62 0.31 0.59 0.09 30 

1.76 0.7 -0.61 -0.34 0.27 0.06 13.6 4.35 0.45 0.23 4.81 0.77 40 
2.14 1.01 2.36 1.65 0.48 0.13 9.9 4.17 3.52 1.94 1 0.17 50 
4.68 2.53 0.75 0.61 4.05 1.18 1.49 0.75 0.6 0.35 1.83 0.34 60 
0.17 0.11 1.57 1.43 0.92 0.31 0.34 0.22 0.71 0.44 0.9 0.17 70 
0.69 0.48 1.04 1 1.31 0.47 2.31 1.6 1.01 0.67 0.49 0.09 80 
2.02 1.41 0.8 0.77 1.73 0.64 0.51 0.36 1.4 0.98 0.59 0.11 90 
1.7 0.36 4.41 1.08 1.53 0.4 2.43 0.44 0.17 0.13 3.86 0.62 10 

4 

2.29 0.83 4.21 1.36 0.46 0.13 1.96 0.59 2.18 1.76 1.93 0.34 20 
0.3 0.18 3.28 1.42 3.3 1 1.74 0.96 0.86 0.75 0.64 0.12 30 
0.7 0.53 1.68 1.03 4.24 1.29 1.45 0.92 1.76 1.61 0.37 0.08 40 
0.9 0.78 2.67 2.33 2.73 0.86 6.09 4.08 2.92 2.78 0.41 0.09 50 

1.94 1.88 1.54 1.74 1.9 0.64 2.53 1.95 0.24 0.23 1.16 0.29 60 
1.86 2 2.17 2.84 0.75 0.27 3.07 2.77 0.61 0.61 0.68 0.2 70 
0.09 0.1 1.1 1.54 0.67 0.25 2.54 2.47 0.13 0.13 1.37 0.44 80 
0.51 0.59 0.03 0.04 1.37 0.53 1.37 1.3 0.88 0.89 1.05 0.35 90 

11.72 1.21 4.87 0.81 3.99 0.64 9.02 0.84 0.33 0.17 2.75 0.32 10 

5 

12.51 1.95 6.25 1.6 0.76 0.14 9.65 1.23 2.11 1.14 2.59 0.33 20 
1.92 0.37 3.08 1.09 0.24 0.05 4.14 0.74 1.43 0.82 0.45 0.06 30 
7.8 1.7 2.53 1.13 4.54 1.16 9.35 2.31 0.98 0.6 0.36 0.05 40 

2.81 0.68 0.74 0.39 1.41 0.41 2.8 0.92 2.15 1.4 3.51 0.56 50 
1.7 0.47 1.45 0.85 1.04 0.33 4.37 1.71 2.97 2.03 2.3 0.39 60 

3.15 0.99 0.17 0.1 1.8 0.6 1.61 0.68 2.63 1.87 1.41 0.25 70 
3.82 1.31 0.73 0.48 2 0.71 3.62 1.58 1.85 1.38 2.48 0.46 80 
0.41 0.15 0.88 0.6 1.28 0.49 2.31 1.1 2.95 2.32 0.01 0 90 

13.28 0.79 9.5 2.09 2.58 0.34 4.66 0.49 4.52 1.6 3.48 0.24 10 

6 

2.77 0.19 6.26 1.62 3.92 0.56 13.83 1.51 0.94 0.35 2.34 0.18 20 
9.63 0.77 5.63 1.76 4.55 0.71 0.88 0.12 0.23 0.09 3.79 0.31 30 
1.82 0.17 1.89 0.7 2.31 0.39 13.63 2.48 0.07 0.03 4.13 0.37 40 
7.08 0.76 0.11 0.05 1.67 0.31 17.45 3.92 2.99 1.23 2.43 0.23 50 
4.51 0.54 0.56 0.27 0.2 0.04 4.94 1.3 4.99 2.14 2.17 0.22 60 
2.38 0.31 2.09 1.08 0 0 2.19 0.65 2.13 0.95 2.54 0.26 70 
1.35 0.19 0.61 0.32 0.08 0.02 1.02 0.33 0.54 0.25 2.71 0.29 80 
6.51 1.02 1.97 1.04 0.54 0.11 2.32 0.8 3.47 1.66 3.17 0.35 90 
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Hydrochloric acid was suitable because there a 
lot of patients with gastric disorders that have lower pH 
values in oral cavity due to the presence of hydrochloric 
acid. Also the length of this experiment differed from 

ISO standard. It was also desirable to include in this 
research the longest possible elution of ions from dental 
ceramics in order to test the long term predicting 
possibilities of this method. The artificial neural 

 

Figure 8 the results of network prediction for a long period 

 

Figure 9 the results of network prediction with changing the compositions 

50 100 150
20

40

60

80


g

 A
l3

+
/g

 s
am

p
le

50 100 150
40

60

80

100


g

 C
a2

+
/g

 s
am

p
le

 

 

50 100 150
0

50

100


g

 K
+
/g

 s
am

p
le

50 100 150
10

20

30

40


g

 M
g2+

/g
 s

am
p

le

t ime  (days)

50 100 150
20

30

40

50

60


g

 N
a+

/g
 s

am
p

le

t ime , days

50 100 150
0

50

100


g

 S
i4

+
/g

 s
am

p
le

t ime  (days)

sample2 (ME) sample2 new days (NN)

0 50 100
0

20

40

60

80


g

 A
l3

+
/g

 s
am

p
le

0 50 100
40

50

60

70


g

 C
a2

+
/g

 s
am

p
le

 

 

0 50 100
0

50

100


g

 K
+
/g

 s
am

p
le

0 50 100
10

15

20


g

 M
g2+

/g
 s

am
p

le

t ime  (days)

0 50 100
10

20

30

40

50


g

 N
a+

/g
 s

am
p

le

t ime (days)

0 50 100
0

50

100

150


g

 S
i4

+
/g

 s
am

p
le

t ime  (days)

sample3 ME New sample (NN)



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

2996 

network method presented in this study is currently 
been used in different fields of engineering, medicine 
and etc. The application of experimental data in this 
study was using them in training and testing the 
network and finally extracting a model according to 
practical results. The results of past studies confirmed 
this hypothesis that the elution of ions from the surface 
of dental ceramics in an acid solution is slightly carried 
out. Despite the fact the number of data and measuring 
time intervals were relatively low, even in the method 
of artificial neural networks showed a very accurate 
prediction of the wear behavior of dental ceramics. The 
observation of high correlation coefficient and low 
normalized root mean square error between measured 
and estimated output values approve the network's 
capability in learning and extracting the model of the 
system. The only problem was small number of input 
data sets and type of information given to network i.e. 
input data sets used to train the network, were only 
about the component of materials used for making each 
porcelain. Even though some other parameters such as 
productivity of each powder, effecting factors in 
sintering process, the created phase and… are effective 
in the mechanism of release which haven’t been 
considered in this research. Because of this reason, 
extraction of a very accurate model for the system was 
impossible while in the small number of information the 
minimum and least difference obtained between the 
measured and estimated mass of eluted ions per gram of 
dental ceramic sample were observed. Artificial neural 
network has a great potential for investigating not only 
the chemical stability of materials, but also other 
properties such as wear resistance, flexural strength and 
etc. Artificial neural networks have great potentials, for 
example it is possible to calculate, compute and 
evaluate the amount of eluted ions, without needing to 
experiments and spending time and high cost. 
Moreover, the system making a virtual experimental 
medium that gives possibility to dental porcelain 
manufacturers to change the percent of chemical 
composition used for making each powder as a software 
and studying the changes in the amount of ion elution 
from its surface in an interval and in this way obtaining 
the most optimum combination for a powder with lost 
elution. Comparing pH and release diagrams in each 
sample, it is observed that as an average, the maximum 
pH increase takes place in samples with maximum 
elution. In other words, the amount of elution is 
proportionate to the pH variation. It can be concluded 
that the pH increase is related to the increasing amount 
of ion elution from the surface of porcelain and making 
junctions with OH groups existing in the solution. Then, 
the acidity of solution and increment of amount of 
eluted ions decreases and pH increases. Since studying 
the papers about pH variation based on time, the 

maximum increase of pH is in the first three months and 
after that its amount changes with a constant rate. So in 
this study, the amounts of pH recordings were also 
examined up to the third mount. In addition, as it was 
evaluated before, the amount of ion elution from the 
surface of porcelain is proportionate to the rate of pH 
variations. Therefore, it is estimated that the rate of 
elution after three months remains stable. The 
authenticity of results by neural network according to 
predictions after stimulating and drawing the graphs of 
elution in period more than 90 days Fig. 8 was 
confirmed i.e. as it was anticipated after the third month 
as an average the amount of elution approximately 
remained stable. In related graphs to pH Fig. 4, sample1 
(.) and sample2 (+) have erratic movements. In sample 
2 the amount of pH has a slight rise up to fifteenth day 
but then the amount of pH dramatically changes. 
Comparing this diagram with other diagrams related to 
elution in Fig 3, it was observed that in the diagram of 
sodium release, this sample has had a sharp rise after 
50th day. Also in sample 1 the amount of pH was 
increasing regularly up to 40th day but after that it 
suddenly soared up. Also the in the diagram related to 
the potassium elution is observed in this sample. It can 
be concluded that the most critical factor in pH 
variations is related to the elution of sodium and 
potassium because sudden increase of these two ions in 
comparison with other ions has had more impact on pH 
variations 
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Abstract: The present study was designed to evaluate whether long-term resveratrol administration has beneficial 
effects on renal oxidative stress and apoptosis rate in diabetic rats. Male Wistar rats were divided into four groups 
(n=6): normal control, diabetic control, normal rats treated with resveratrol, and diabetic rats treated with resveratrol. 
Diabetes was induced by injection of streptozotocin (50 mg/kg; i.p.), 15 min after the prescription of nicotinamide 
(110 mg/kg; i.p.) in 12 h fasted rats. RESULTS: Four-month oral resveratrol prescriptions (5 mg/kg/day) 
significantly attenuated the enhancement of blood glucose, glycosylated hemoglobin, urea, and creatinine and 8-
isoprostane levels in diabetic rats. Moreover, resveratrol administration to diabetic rats improved the reduced levels 
of glutathione, total antioxidant capacity and the antioxidant enzymes activities (superoxide dismutase, glutathione 
peroxidase and catalase). The apoptosis rate significantly increased in the renal of diabetic groups as compared with 
normal groups. Treatment with resveratrol reduced this enhancement statistically. These results suggest that chronic 
resveratrol administration is safe and effective and also may be considered as a therapeutic compound in diabetes.  
[Saeed Khamneh, Farhad Ghadiri Soufi, Fatemeh Afshar. Long-term Resveratrol Administration Reduces Renal 
Oxidative Stress and Apoptosis Rate In Experimental Model of Type 2 Diabetes. Life Sci J 2012;9(4):2997-
3001]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 440 
 
Key words: Diabetes, Resveratrol, hyperglycemia, Oxidative stress, Cell death. 
 
1. Introduction 

Diabetes mellitus, a chronic and progressive 
metabolic disorder, is a challenging public health 
problem and nowadays, diabetic nephropathy and its-
related renal failure are one of the most important 
contributing mortality factors in developing countries 
(Luis-Rodríguez et al., 2012; Balakumar et al. 2009). 
Although the pathogenesis of diabetic nephropathy is 
multifactorial hyperglycemia-induced oxidative stress 
plays a crucial role (Palsamy and Subramanian, 2011; 
Kitada et al., 2011; Chang et al., 2011).  

Diabetes-related hyperglycemia is resulted from 
insufficient secretion or action of endogenous insulin 
and induces oxidative stress via enhancement of 
glucose oxidation, advanced glycation end products, 
protein kinase C, hexosamine and polyol pathways 
fluxes and pro-inflammatory cytokines (Rains and 
Jain, 2011). It widely has been accepted that oxidative 
stress, an imbalance between production and 
detoxification of oxygen/nitrogen-free radicals, plays a 
key role in the onset and development of diabetes 
complications. Peroxidation or glycation of lipids, 
proteins and DNA, reduction of antioxidants defenses 
and progression of tissues inflammations are some 
disturbances, which are induced by oxidative stress 
(Rains and Jain, 2011). During the past decades, some 
approaches (such as diet, exercise, insulin therapy and 

antidiabetic drugs) have provided to diminish diabetes 
complications. In order to antidiabetic drugs side 
effects (such as hypoglycemia, diarrhea, 
hepatotoxicity, dyslipidemia, lactic acidosis and 
hypercoagulability) (Palsamy and Subramanian, 2008), 
there is a great need to focus on additional therapeutics 
with negligible adverse effects, which would improve 
diabetic patient's health problems. 

Resveratrol (trans-3, 5, 4'-trihydroxystilbene, 
discovered in 1940s) is a polyphenolic phytoalexin 
present in different plants such as grapes, peanuts and 
berries (Cottart et al., 2010). Numerous in vivo and in 
vitro studies have been reported that resveratrol has 
many beneficial properties such as lifespan extending, 
antioxidant, anti-inflammatory, anticancer, 
anticoagulant, cardioprotective and vasoprotective 
effects (Szkudelska and Szkudelski, 2010; Csiszar, 
2011; Lee et al., 2011). In regard to the central role of 
oxidative stress in the pathogenesis of diabetes, in the 
recent years, numerous investigations have focused on 
the role of resveratrol in prevention or treatment of 
diabetic nephropathy (Palsamy and Subramanian, 
2011; Kitada et al., 2011; Chang et al., 2011; Chen et 
al., 2011). In this regard, it has been reported that 
short-term treatment of resveratrol (3-8 weeks) has 
been beneficial renoprotective effects, mainly via 
reducing Oxidative stress and enhancement of 
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antioxidants enzymes activities (Palsamy and 
Subramanian, 2011; Kitada et al., 2011; Chang et al., 
2011). On the other hand, to date, no serious side 
effects were reported for long-term resveratrol 
treatment in healthy subjects during in vitro and in vivo 
studies (Cottart et al., 2010). 

Currently, resveratrol has become available in pill 
forms as a dietary supplement and based on previous 
studies, it seems that short-term prescription of 
resveratrol to be useful, safe and well tolerated. In 
order to poor information about long-term 
administration of resveratrol in chronic disorders such 
as diabetes mellitus and cancers, a requirement to 
further investigations to determine its efficacy for the 
treatment of diabetic patients, has been previously 
suggested (Cottart et al., 2010). The present study was 
designed to evaluate whether chronic administration of 
resveratrol can attenuate oxidative stress and apoptosis 
rate in the kidney of streptozotocin (STZ)-
nicotinamide model of diabetic rats 
2. Material and Methods  
2.1. Experimental design 

Male Wistar rats (Razi Institute, Tehran, Iran) 
weighing 320-350 g were housed at room temperature 
(22-25 °C) with 12:12-h light/dark cycles and free 
access to food and water. Rats were randomly divided 
into four groups (6 in each): normal control (NC), 
diabetic control (DC), normal control treated with 
resveratrol (NTR), and diabetic treated with resveratrol 
(DTR). The study protocol was designed in accordance 
with NIH guidelines for the care and use of laboratory 
animals and based on the method of Palsamy and 
Subramanian (2008). Diabetes was induced by 
injection of STZ (50 mg/kg; i.p.) dissolved in 0.1 M of 
citrate buffer (pH 4.5), 15 min after the prescription of 
nicotinamide (110 mg/kg; i.p.) in 12 h fasted rats. 
Citrate buffer were injected alone in control rats. 
Nicotinamide preserves the pancreatic β-cells (up to 40 
%) from STZ cytotoxicity and produces NIDDM 
similar to human NIDDM (Masiello et al., 1998). To 
prevent from the fatal hypoglycemic effect of 
pancreatic insulin release, 10 % glucose solution, were 
provided for the rats 6 h after STZ injection for the 
next 24 h. After 48 h blood glucose levels were 
measured using glucometer (Arkray, Kyoto, Japan) 
and the rats with blood glucose levels higher than 250 
mg/dl were included to the protocol as diabetic rats. 
Resveratrol treatment (5 mg/kg) was carried out orally 
in aqueous solution for four months. The dosage was 
regulated every week. At the end of experimental 
period, fasted rats were anesthetized with ketamine (80 
mg/kg) and blood samples (5 ml) were collected from 
each rat for biochemical measurements. Then, the rats 
were killed by cervical decapitation, the kidneys 
quickly removed, weighted and washed in cold saline 
and freezed at -80 °C. All manipulations take placed in 

morning. All above chemicals (except resveratrol) 
were purchased from Sigma (Sigma, St. Louis, MO, 
USA). Resveratrol was obtained from Cayman 
chemicals (Cayman chem., Ann Arbor, MI, USA).  
Biochemical measurements  

Blood glucose, glycosylated hemoglobin 
(HbA1c), urea and creatinine were measured 
spectrophotometrically by the zistshimi lab Kits 
(Roghani and Baluchnejadmojarad, 2010).  
2.2. Oxidative stress measurements  

Evaluation of the kidney was carried out by 
measurements of antioxidant enzymes activities 
(superoxide dismutase; SOD, glutathione peroxidase; 
GPx, and catalase; CAT), the levels of glutathione 
(GSH) and 8-Isoprostane colorometrically, using the 
Cayman chemicals assay kits (Cayman chem., Ann 
Arbor, MI, USA) in accordance to manufacturer's 
instructions. Tissue preparation was performed by 
homogenizing of the same portion of the right kidneys 
(50 mg) in ice-cold buffer containing 10 mM NaCl, 2 
mM MgCl2, 10 mM HEPES, 20% glycerol, 0.1% 
Triton X-100, 1 mM dithiothreitol, 3 μl of 1 M of 10% 
P-40, complete protease inhibitor cocktail, pH 7.4 for 
15 min. After centrifugation at 14000 g for 10 min at 
4°C, the supernatant containing the cytoplasmic 
protein fraction was used for determination of cell 
death detection and oxidative stress markers. Cayman 
protein determination kit (Item No: 704002) was used 
to quantitate protein concentrations. 
2.3. Quantification of apoptosis  

Cell death detection ELISA kit (1544675, Roche, 
Germany) was used to quantitatively detect the 
cytosolic histone-associated DNA fragmentation, 
based on the manufacturer's instructions. Renal 
cytoplasmic extracts (25 μl) were used as an antigen 
source in a sandwich ELISA. The change in color was 
measured at a wavelength of 405 nm by using a Dynex 
MRX plate reader controlled through PC software 
(Revelation, Dynatech Laboratories, CA). The OD 
reading was then normalized to the total amount of 
protein in the sample and the data were reported as an 
apoptotic index (OD405/mg protein) to indicate the 
level of cell death. 
2.4. Data analysis 

Data were expressed as mean ± SD and were 
analyzed by One-way ANOVA, using SPSS 18 
software. When a significant p-value was obtained, the 
Tukey post-hoc test was employed to determine the 
differences between groups. A level of p< 0.05 was 
considered statistically significance.  
3. Results  

The changes in biochemical measurements and 
renal and body weights have been presented in Table 
1. Although significant weight loss occurred in both 
diabetic groups, but this weight loss in DRT group was 
markedly lower than DC group (p < 0.01 for all 
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comparisons). We did not see significant changes in 
body weights between NTR and NC groups. 

In comparison to the NC group, blood glucose 
concentration increased in DC and DRT groups (p < 
0.01 for both); however, its level in DRT group was 
significantly lower than DC group (p < 0.01). Four-
month treatments with resveratrol have not significant 
effect on the nondiabetic rat's blood glucose level 
statistically. 

The levels of urea, creatinine and HbA1c were 
higher in both diabetic groups (p < 0.01 for all 
comparisons) when compared with NC group (table 1). 
Four-month treatments with resveratrol statistically 
reduced HbA1c, urea and creatinine levels in DRT 
group when compared with DC group (p < 0.01 for 
all). Table 1: Effect of 4-month oral resveratrol 
administration on body weight, renal weight and blood 
biochemistry.  

.  
             Groups 
Indices 

Normal Control 
(NC) 

Diabetic Control 
(DC) 

Normal Treated with 
Resveratrol (NTR) 

Diabetic Treated with 
Resveratrol (DTR) 

Body weight (g) 376.41 ± 5.61 229.91 ± 4.76* 352.63 ± 6.08 272.59 ± 8.19*# 
Glucose (mg/dl) 104.29 ± 3.44 421.58  ± 5.01* 97.91 ± 4.96 356.17 ± 5.29*# 
HbA1c (% Hb) 7.46 ± 0.12 16.61 ± 0.20* 8.11 ± 0.17 12.17 ± 0.14*# 
Creatinine (mg/dl) 0.69 ± 0.02 1.73 ± 0.03* 0.74 ± 0.03 1.23 ± 0.03*# 
Urea (mg/dl) 16.50 ± 1.2 59.44 ± 2.9* 19.16 ± 2.6 35.24 ± 1.4*# 

The values represent mean ± SD of 6 animals per group. * p < 0.01 versus normal control group (NC). # p < 0.01 
versus diabetic control group (DC). SOD: superoxide dismutase, GPX: glutathione peroxidase, CAT: catalase, GSH: 
glutathione, ALT: alanine transaminase, AST: aspartate transaminase, and ALP: alkaline phosphatase. 
 

Table 2 also represents the effects of chronic 
resveratrol treatment on renal oxidative stress. In 
comparison to the NC group, treatment with 
resveratrol enhanced SOD activity and reduced 8-
Isoprostane level in NTR group, while it has no effect 
on GPx and CAT activities and the level of GSH (p < 
0.01 for all comparisons). In both diabetic groups, the 
activities of all antioxidant enzymes (SOD, GPx and 
CAT) and the levels of GSH were decreased, and the 
levels of 8-Isoprostane were increased when compared 
with NC group; Treatment with resveratrol was 
markedly attenuated these changes (p < 0.01 for all 
comparisons).  

Figure 1 depicts that the apoptosis rate significantly 
increased in the renal of DC and DTR groups as 
compared with normal groups (p < 0.01 for DC group 
and p < 0.05 for DTR group comparisons). Treatment 
with resveratrol reduced this enhancement statistically 
(p < 0.05). There was no significant difference in 
apoptosis rate between NTR and NC groups.  

 

 
Figure 1: Effect of four months resveratrol 
administration on the renal apoptosis rate in diabetic 
rats. The values represent mean ± SD of 6 animals per 
group. * p < 0.01 and ** p < 0.05 versus normal control 
group (NC). ## p < 0.05 versus diabetic control group 
(DC). NTR: normal rats treated with resveratrol, and 
DTR: diabetic rats treated with resveratrol. 

Table 2: Effects of chronic resveratrol treatment on renal oxidative stress. 
                           Groups 
Indices 

Normal Control (NC) Diabetic Control (DC) Normal Treated with 
Resveratrol (NTR) 

Diabetic Treated with 
Resveratrol (DTR) 

8-Isoprostane (pg/ml) 877.2 ± 12.38 1513.6 ± 9.30* 833.4 ± 11.01* 1157.9 ± 16.1*# 
GSH (µmol/ml) 23.82 ± 1.17 11.61 ± 1.03* 19.15 ± 1.19 16.13 ± 0.88*# 
SOD (U/g Hb) 249.26 ± 11.8 146.19 ± 19.6* 332.21 ± 15.3* 211.18 ± 10.6*# 
GPX (U/g Hb) 357.21 ± 21.3 189.34 ± 18.6* 366.91 ± 11.9 261.77 ± 9.44*# 
CAT (nmol/min/ml) 3.21 ± 0.16 1.03 ± 0.07* 2.66 ± 0.11 1.79 ± 0.14*# 

The values represent mean ± SD of 6 animals per group. * p < 0.01 versus normal control group (NC). # p < 0.01 
versus diabetic control group (DC). SOD: superoxide dismutase, GPX: glutathione peroxidase, CAT: catalase, GSH: 
glutathione 
 
4. Discussion 

Insufficient secretion or action of insulin causes 
hyperglycemia, mainly via an enhanced release of 
glucose by the liver and reduced utilization of glucose 

in peripheral tissues. In this situation, the body has to 
provide itself energy by degradation of proteins and 
lipids from their reservoirs, which ultimately accounts 
for accumulation of protein and lipid by/end products 
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(such as urea, creatinine, free fatty acids, triglyceride 
and cholesterol), reduction of plasma total proteins and 
finally weight loss (Palsamy and Subramanian, 2008; 
Roghani and Baluchnejadmojarad, 2010). It should be 
noticed that, liver or kidney malfunction induced by 
chronic hyperglycemia, in turn, reduces plasma 
proteins, enhances proteinurea, accumulates urea and 
creatinine and accelerates weight loss (Palsamy and 
Subramanian, 2008). Our results showed that blood 
glucose, urea and creatinine concentrations markedly 
elevated after four months of diabetes and 
concomitantly body weight decreased during this 
period. Alleviation of these disturbances with 
resveratrol treatment, suggest that chronic 
administration of resveratrol has been beneficial 
antidiabetic effects.  

Oxidation of glucose is one of the mechanisms 
involved in pathogenesis of diabetes complications 
(Maritim et al., 2003). Glucose oxidation enhances 
glycation of proteins such as hemoglobin (and 
produces HbA1c) and antioxidant enzymes which in 
turn, can reduce their activities for detoxification of 
reactive oxygen/nitrogen-free radicals and lead to 
lipids, proteins and DNA peroxidation and finally 
programmed cell death (Rains and Jain, 2011). The 
concentration of HbA1c is considered as a good 
marker for diagnosis and prognosis of diabetes 
complications. Although the anti-hyperglycemic effect 
of chronic resveratrol administration was small in this 
study, but it reduced HbA1c approximately 4.44%. It 
has been reported that, there is strong correlation 
between HbA1c and risk of diabetic retinopathy, 
nephropathy and neuropathy (Howlett and Ashwell, 
2008) and reduction of HbA1c by only 1 unit (8% to 
7%) can reduce the risk of retinopathy by over 30% 
(Kowluru and Chan, 2007). 

8-Isoprostane (8-iso prostaglandin F2α), a member 
of eicosanoids family producing by the oxidation of 
tissue phospholipids by oxygen radicals, has been 
proposed as a marker of antioxidant deficiency and 
oxidative stress (Morrow et al., 1995). It has been 
shown that plasma concentration of 8-isoprostane 
increases with diabetes-induced lipid peroxidation and 
oxidative stress (Ndisang et al., 2010; Salim et al., 
2010). Reducing of 8-isoprostane concentrations in 
normal and diabetic rats after the 4-month period of 
resveratrol treatment shows that resveratrol has a 
strong antioxidant effect and attenuates oxidative 
stress.  

Dismutation of superoxide radicals (the most 
abundant reactive oxygen radical producing in the 
cells) to hydrogen peroxide is the first step in 
detoxification of reactive oxygen/nitrogen species. 
Then, hydrogen peroxide is metabolized into water by 
the activities of CAT and GPx. Moreover, GSH, a co-
substrate for GPx activity, is a major intracellular 

antioxidant molecule and acts as a direct free radical 
scavenger (Palsamy and Subramanian, 2010). 
Antioxidant machinery impairment duo to antioxidant 
enzymes and other proteins glycations have been 
previously reported (Palsamy and Subramanian, 2010). 
On the other hand, Davi et al. have shown that 
following the activation of polyol pathway and 
consumption of NADH, GSH availability for efficient 
function of GPx reduces in diabetes mellitus (Davi et 
al., 2005). Our data shown that after four months of 
diabetic state, GSH concentrations as well as SOD, 
GPx and CAT activities decreased in both diabetic 
groups (table 2). Chronic resveratrol administration not 
only attenuated observed antioxidant machinery 
impairments in diabetic rats, but also it increased SOD 
and CAT activities in normal rats. These results are in 
line with obtained results from studies administrating 
resveratrol for shorter time (Palsamy and Subramanian, 
2011; Kitada et al., 2011; Chang et al., 2011). This 
observation suggests that the antioxidant properties of 
resveratrol may be accomplished directly or through 
reducing blood glucose. Schmatz et al. have previously 
proposed that antioxidant effect of resveratrol do not 
depend on its hypoglycemic property (Schmatz et al. 
2009). 

Many of above mentioned hyperglycemia-induced 
pathways converge to elevate NF-κB, a 
proinflammatory master switch, which activates 
proinflammatory cytokines gene expressions and 
apoptosis cascade (Kern 2007, Palsamy and 
Subramanian, 2010). Our data also are in line with 
previous studies, in which the renal apoptosis rates in 
DC and DTR groups were significantly higher than 
normal controls (Barber et al. 2011, Kern 2007). 
Reducing renal apoptosis rates after 4-month 
resveratrol intake is another certification to support the 
beneficial effect of resveratrol in preventing diabetes 
complications. 

In conclusion, our results depict that chronic 
treatment with resveratrol has an effective anti-
hyperglycemic effect, leading to reduction in HbA1c 
level in diabetic rats. Moreover, it reduced renal 
antioxidant machinery impairment, apoptosis rate and 
some diabetic complication markers, including blood 
urea and creatinine concentrations. It is possible that 
resveratrol improves cellular functions through 
reducing oxidative stress which in turn, reduces 
diabetes- induced hyperglycemia and its related 
complications. Similar to the obtained results 
previously from short-term administration of 
resveratrol, our results suggest that, chronic resveratrol 
administration is safe and effective and also may be 
considered as a therapeutic compound in diabetes. 
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Abstract: The main purpose of the development and implementation of corporate governance principles is 
encourage managers to take steps towards the interests of the company, instead of pursuing personal interests and 
build confidence among financial market participants. So we can expect that proper development and 
implementation of the above principles increases the confidence of owners and other interest groups, and ultimately 
reduces regulatory and agency costs. This study is carried out with the aim of determining the direction and extent of 
effectiveness of each mechanism of ownership structure corporate governance on agency costs. This study is a 
causal-post-eventual research in terms of method, and considering its application in capital market is an applied 
research, in terms of objective. Also test of variables in this study is multivariate regression of panel data. Overall, 
the results of data analysis of 124 companies listed in Tehran Stock Exchange during the years 1382-1389 shows 
that the percentage of free floats have a positive effect on agency costs, and the percentage of state ownership, the 
percentage of directorate ownership and institutional ownership has no effect on agency cost. 
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1. Introduction 

Companies and governments have alwayswanted 
the opportunity to be in the international financial 
scene, and do not tend to monopolize their limited 
local markets in domestic markets. International 
competition is very essential to make optimal use of 
the flow of capital transfers throughout the world. 
Investors' preferences increase with regard to 
innovations in global financial markets. Parallel to 
these developments, supervising on common problems 
an dissuesfacing financial markets is more complex. 
Due to increased competition by financial markets, 
countries are required to coordinate their lawswith 
international levels andadopta set ofrulesin order to 
sustain progress which isgenerated. Empirical studies 
how that internationalinvestors understand the 
importance of thecompany'scorporate governance 
procedures on financial performanceof those 
companies more than before, and take their decisions 
based on that. They believe that thismay bemore 
important for companies that need to be amended. 
Investors are willing to paymoremoneytoinvestin 
countries with good corporate governance. Owenet 
al.(2004) stated that Corporate governance isan 
example of regulatory mechanisms for the support of 
stakeholders, especiallyshareholders who in the case of 
bankruptcy will have claim only of the company's 
remaining value. Incompetitive markets, managers 
have an incentive to createmoreefficientuseof the funds 
at their disposal. Only appropriate corporate 
governance mechanisms can satisfy such a willing and 

consequently improve the performance ofthecompany. 
Due tofactors such asthe recent wave of corporate 
scandals including Adalfia, Enron and World Comin 
the United States, Carcani in Great Britainand the 
Royal Auld in the Netherlands, market activists have 
growing interest incorporate governance. The scandals 
clearly indicate the need to improve corporate 
governance and transparencyin accounting 
mechanisms. Inthis regard, the United States 
Congresspassednew lawssuch asthe Law Sarbanes-
Oxley act, morestringent requirement simposed to the 
companies for entering the Stock Exchange, and Audit 
committees be came more powerful, andinternal 
control systems have been strengthened. The 
importance of corporate governance practices in 
improving the quality of financialand accounting 
information, improving thecompany's performance, 
and increasing the company's market value by 
reducing agency costs is now generally accepted 
(Elmir et al., 2008). Ownership structureof public 
limited companies is highly diversified. It seems that 
the quality of monitor ringmanagement activitiesis 
different indifferent companies. Finding effective 
knowledge of corporate governancesystemin Iran, and 
investigating the effect of ownership structure on 
agency costsarethegoals of thisresearch. This means 
that whether the ownership structure ofcorporate 
governance incompaniesin Tehran stock exchangewill 
havean impactonagency costs? Andif yes, to identify 
the effective factors and todetermine theeffectof 
eachfactor. 
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2. Theoretical Framework: 

Corporate 
governancemeanstheprocessesandstructures thathas 
role in conducting andmanagement ofcommercial 
activities in a companyinorder to improveand 
increasethe value ofthe company. Its ultimate goalisto 
maximizeshareholder valuein the longterm while 
theinterests of otherstakeholderswill alsobe considered. 
Enlightened theory on shareholdersisleading toa 
newdefinition for corporate governance. According to 
theclassic definitionof Cadburyreport, corporate 
governancecomprises"implementing a system for how 
companiesaremanaged and controlled." This definition 
can bereplacedwith a new one: Thesystemconsists 
ofallinternalmechanisms,whichwill informthe share 
holder softheircompany'sperformance  and control the 
companythroughannualgeneral meetings and the 
powers delegatedto thedirectorate, while guarantees 
thecompany'sstrategy by adhering thelaws forlong-
termbenefit of the company (Hassas Yaganeh, 1390). 

Corporate governancemeans the processes and 
structures that has role in conducting andmanagement 
ofcommercial activities in a companyinorder to 
improveand increasethe value ofthe company. Its 
ultimate goalisto maximizeshareholder valuein the 
longterm while theinterests of otherstakeholderswill 
alsobe considered. Enlightened theory on 
shareholdersisleading toa newdefinition for corporate 
governance. According to theclassic definition of 
Cadburyreport, corporate governance comprises 
"implementing a system for how companies 
aremanaged and controlled." This definitioncan 
bereplaced with a new one: Thesystemconsists of all 
internal mechanisms, whichwill inform the 
shareholdersoftheircompany'sperformance  and control 
the companythroughannualgeneral meetings and 
thepowersdelegatedto thedirectorate, while guarantees 
thecompany'sstrategy by adhering thelaws forlong-
termbenefit of  the company (Hassas Yaganeh, 1390). 
Research History: 
Domestichistory 

Namaziand Kermani (1387) studied the effect of 
ownership structureon the performance oflisted 
companiesin Tehran stock exchange.Thefindings of 66 
companies during 1382 to1386 provenegative 
relationship between institutionalownershipand firm 
performance, andpositive relationship between 
corporate ownership and performance of the company. 
Also managementownership has negativeimpacton the 
performance of company. In terms offoreign 
ownership, no information that states ownership of 
foreign investorsin the companies sampled has been 
observed. Furthermore, on  rivateownership, it is better 
to delegate the ownership mainly to the company's 
investors. 

Noravesh et al.(1388) examined the relation 
betweenthemechanisms ofcorporate governance 
andagencycosts of companieslistedon theTehran Stock 
Exchange. Results froma sampleof88firmsin theyears 
1382 to1385 indicate that there is a negative 
relationship between theratio of non-required 
directoratemembers and thepercentageof ownership of 
institutional investorson the one hand and agency 
costson the other hand.However,the resultsof their 
researchdid not match the hypothesis on relationship 
between corporatedebtandagency costs. 

Setayesh and Kazemzadeh(1389) examined the 
effect ofownership structure and directorate 
composition on dividend policy of firmslistedinthe 
Tehran Stock Exchange.Resultsshowed thatcorporate 
ownershipanddirectoratein dependence positively, and 
institutionalownershipnegatively affect the dividends 
of listed companiesinTehran Stock Exchange. 
However, there were no evidence of asignificant 
relationship between managerialownership and 
ownership concentrationwithdividend policy. 

 
2.1. Foreign History: 

Karachi,Jensen,Jahraand Raymond(1999), by 
studying United States firmsin the twothree-year 
period ending in1987 and1993, examined the impact 
ofbothfinancial decisionsbased ondebt,institutional 
ownership, management ownership anddividend policy 
ontheagencycosts.The resultsshowed thatin the three 
year sending in1993,theinfluence of institutional 
ownershiphas considerablyincreased. The results also 
found that in three-year periodending in1993the 
supervision exercisedbyinstitutionalowners is an 
appropriate replacement for other mechanismsfor of 
controlling agency costs, andreducing theproblem of 
effective agency. 

Fleminget al(2005) in a study carried out on3800 
small and medium sizedAustraliancompaniesduring 
the years1996-1997and1997-1998, examinedthe 
relationship between the ratio ofoperatingexpensesto 
sales, andalso theratio of sale totheproperties,as 
theagencycosts on the one hand,andthe ownership 
ofdirectors on the other one, and found that there is an 
inverserelationshipbetween the two; butthe strength of 
thisrelationshipin Australia was somewhat less thanthe 
results foundinsimilar studiesin the United States. 
Furthermore,by testingthelevelsof family governance, 
found that with the increase infamily ownership,the 
agency costsof the company are reduced. 

Florackis (2008) selecteda sample of897English 
firmsduring the years1999 to 2003toexamine the 
impactof different mechanismsofcorporate governance 
on theagencycost. He used two factors as 
representations of agencycosts,the ratio of sales 
toassets and theratio ofoperational expensestosale. His 
findingsinclude the followings: 
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Ownership ofmanagers,directoratesremuneration, 
and ownership concentration,canrepresentasignificant 
relationship with the agency costs. The ration of 
borrowing fromthebanking system tototaldebtsandthe 
ratio of short termdebtstototaldebts, and alsothe non-
required membersofthedirectorate werethe mechanisms 
for reducing agency costs. Effectiveness of Domestic 
mechanismsofcorporate governance on agencycosts 
will vary according to thegrowth opportunities. For 
example, the resultsshowed that managers' ownership 
incompanieswithhigh grow this considered as an 
efficient mechanismto solve the problemofagency. 

Samiet al.(2011) evaluated theeffect ofcorporate 
governanceonperformance of Chinese (manufacturing) 
firms. Inthisstudy,acombination ofcriteriais introduced 
forcorporate governance that measures the correlation 
between corporate governance andfirm performance 
assessment. Becausetherepresentation theory isbasedon 
thee fact that corporatewhose governancestandardsare 
betteract better, theyassumed thatChinese companies 
withbetter governancehave also betterperformance. 
The resultsshowed that theprovided combinedindex 
ofcorporate governancehas apositive relationshipwith 
theassessmentand performance of the firms. 

 
3. TheResearch Methodology 

This study isapositiveResearchof Accounting 
which is based onthe actual datafinancialstatements of 
companies. Alsoit is a casualand post eventual and 
applied research. Totestthe relationshipbetweenthe 
dependent and independentvariablesthepanel 
regressions isused. Geographicscope ofthe surveyis 
companies listed in Tehran Stock Exchange in the 
Islamic Republic of Iran. Time scope of research 
includes an 8-year period of 1382 to 1389fiscalyears of 

the sample firms. The studyuniverseconsistsof all 
companies listed on the Tehran Stock Exchange. Of 
thetotal universe, 124companiesrandomlyselectedfrom 
different industrieswiththefollowing conditions: 

 Their financialyearendedthe date 
29Esfand of theyear. 

 Alltheir required data were available 
during the periodbetween theyears1382to 1389. 

 They wereadoptedinTehran Stock 
Exchange till 1382. 

 They have not beenremovedfrom 
companieslistedin Tehran Stock Exchange till 
1389. 

 Leasingcompaniesandfinancial 
institutionswere not included. 
Financial statementsofabove companiesare 

fromtheStock ExchangeDatabases, and theirdata 
analysis and testing hypothesesare carried out byExcel, 
SpssandE _Viewssoftwares. 

 
3.1. Research Hypotheses: 

 The first hypothesis: the state 
ownership affects on agency costs. 

 The second hypothesis: the 
institutional shareholders' ownership affects on 
agency costs. 

 The third hypothesis: the directorate' 
ownership affects on agency costs. 

 The fourth hypothesis: the free floats 
ownership affects on agency costs. 

 
3.2. The research Variables: 

The variables of this study and the way they were 
operationalized are listed in table 1. 

 
Table 1: operational definition of variables 

category The label of variables The way variables are operationalized abbreviation 

Dependant variable Agency cost 
The ratio of annual sale to total properties ROE 

FCF-Q Tobin FCF&Q 

Ownership 
structures 
(independent variable) 

 
 

Percentage of state 
ownership 

 

GOVOWN 

Percentage of 
institutional 
shareholders' ownership 

 

INOWN 

Percentage of free 
floating ownership 

The percentage of free floats published by Tehran Stock Exchange 
FREFL 

Percentage of 
directorate' ownership 

 

BOAOWN 

Control variables 
Firm size Natural logarithm for the firm's market value SIZE 

Financial leverage Total properties/total debts FL 

 
3.3. Agency Cost: 

In this study, two methods of efficiency ratio andinteraction between free cash flow and growth opportunities are 
used to measure the agency costs. 
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1 -Efficiencyratio: indicates thecriteria formanagers' efficiency in the firms which is derived from thefinancial 
statements. 

1-1assetturnover ratio: indicates theratioofannual salestototalassets, and measures theproductivityand use of the 
company's assetsbymanagers in order to createmoresales.This ratiois used as aninversemeasure ofagency costs.Inthis 
studyto measure theagency cost, theassetturnover ratiois usedas an indexrepresenting theinverse of agency costs. 

2 - Interaction between free cash flow and growth opportunities: Jensen in his free cash flow theory states 
thatmanagers tend to reinvest free cash flows in their companies instead of distributing them between owners, since 
payments to shareholders reduce the resources under control of managers, and thus their power is reduced.This is 
also probably due to the need to attract new capital by the Company, which will increase supervision of the capital 
market. In other words,accumulation of free cash flow can reduce the market surveillance on decisions taken by 
managers. Managers tend to firm's growth more than its optimum size. Since the firm's growthwill increase 
resources controlled by the company managers, and will increase the power and reward of the managers. Given the 
different goals of owners andmanagers, the cash flows generated by the Company in excess of the cash which is 
required for financing new projects with positive net present value, leads to the net present investment of these 
amounts in the project which have a negative current net value, which in turn willresult in the potential loss of these 
resources. As a result, firms with high growth opportunities and low cash free flows have high agency costs. 

 
3.4. Descriptive statistics: 

The descriptive statistics related to the research variables are listed in table 2. Considering the resulting values, it 
can be said that the firm size has the lowest coefficient of variation, and therefore is the most stable variable during 
the period of 8 years, and financial leverage variable has the highest coefficient of variation, and therefore is the 
least stable during the period of 8 years among all variables. The results show that all variables studied, including 
independent, dependent and control variables have a normal distribution according to statistics Jark–Bra statistics, 
since their significance level was more than 5%. 

 
Table 2. Descriptive statistics 

 Growth 
opportunities 
and cash 
flow 

Performance  
ratio 

Percentage of  
institutional  
shareholders'  
ownership 

Percentage of  
directorate's  
ownership 

Percentage of  
state ownership 

Percentage of  
free floats 

Firm 
size 

Financial  
leverage 

mean 0.745 1.889 61.816 62.750 32.119 24.788 5.477 0.19
7 

median 0.680 1.420 70.910 64.300 0.05 25.000 5.420 0.14
8 

maximum 2.580 10.540 98.210 99.200 88.000 90.000 7.820 0.72
7 

minimum 0.050 0.340 0.001 1.080 0.001 5.000 3.980 0.00
6 

Standard deviation 0.377 1.471 25.012 16.945 23.451 14.791 0.592 0.15
5 

Change coefficient 0.505 0.779 0.404 0.270 0.730 0.596 0.108 0.78
5 

Jark - Bra 1039.111 818.470 183.169 68.923 468.587 231.511 186.322 253.
937 

significance level 0.154 0.177 0.0596 0.101 0.112 0.176 0.0817 0.13
07 

total 739.59 1874.25 61321.8
8 

62248 31853 24590 5433.42 196.
363 

Number of observations 992 992 992 992 992 992 992 992 

 
3.5. Selecting an Appropriate Pattern for Regression Models 
 Since at present there are two dependent variables in this research, a separate model is represented for each. So 
choosing the right model, the Limer test was performed for each of the following models, which is provided in the 
table below. 

First model: 

 
Second model: 
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Table 3. The results of Limer F test: 

model test Degrees of freedom statistic Probability 

first  

 Limer F (123,859) 4.478 0.000 
 Chi-Score 123 491.523 0.000 
second  

 Limer F (123,859) 11.951 0.000 
 Chi-Score 123 989.46 0.000 

 
As shown in the above table, the P.value value for F Limer and Chi score has thesignificance level of less than 

5%.Therefore, it can be said that panel data methods should be used to test the research hypotheses. In the following, 
we useHassemantest in order to select different modes of panel method. Results are shown in Table (4). 

 
Table 4: the results of Hausman test: 

Model test Degrees of freedom Chi Score statistic Probability 

first  

 Hausman 9 49.321 0.0001 
second  

 Hausman 9 2.115 0.9895 

 
Considering the values btained, since P. valueof Hausman testing for thefirstmodel (ATOi.t) is less thanthe 

significance levelof 5%, therefore, here issufficient reason toreject thefixed effects model, andtotestrelated 
hypotheses, the fixed effectsmodelis used. Due tothefact that P.valuevalues f Housemantestforthe second model 
(FCFQi.t) is greater thanthesignificance level of 5%, therefore, usinga random effects model is better thanusinga 
fixedeffectsmodel, andtotestrelated hypotheses, a randomeffectsmodelis used 

 
3.6. Testing the research's hypotheses: 
The research's general hypothesis: 
H0:Ownership structures of corporate governance do not affect on agency costs. 
H1: Ownership structures of corporate governance affect on agency costs. 
Statistical hypothesis statement: 
To investigate this hypothesis, agency cost is quantified by two different variables, and test with the model 

presented below. 

 
First hypothesis: the state ownershipaffectsonagency costs. 
H0: the state ownershiphas no effect onagency costs. 
H1: the state ownershipaffectsonagency costs. 
The results ofthe regression modelusinggeneralizedleast squaresGLSare presentedinTables5. With regard to the 

fact that significance leveloffirst hypothesistestis0.64 and greater than0.50 (acceptable errorlevel), the first research's 
hypothesis is rejected.In other words,the effectofstate ownershiponagencycosts (efficiency ratio) is not statistically 
significant. 

 
Table 5 . 1.the results of testing the first research's hypothesis 
 
The dependant variable: agency cost (efficiency ratio) 

Significance level T tatistic Standard deviation coefficients variable 

0.641 0.465 0.009 0.0043 State ownership 

0.168 1.37 0.0307 0.042 Firm size 

0.001 -0.522 0.067 -0.354 Financial leverage 

10.99 F statistic 0.032 Coefficient of determination 

0.0001 Significance level 0.029 Modified coefficient of determination 

52/1  Durbin - Watson statistic 
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With regard to thefact that significance leveloffirst hypothesistestis0.939 and greater than0.50 (acceptable error 
level), thefirstresearch'shypothesisis rejected.In other words,the effectofstate ownershiponagencycosts (interaction 
of growth opportunities) is not statisticallysignificant. 

 
Table 5 . 2. the results of testing the first research's hypothesis 
The dependant variable: agency cost (interaction between growth opportunity and cash flows) 

Significance level T statistic Standard deviation coefficients variable 

0.939 0.076 0.003 -0.002 State ownership 

0.001 -3.17 0.118 -0.46 Firm size 

0.011 -1.68 0.318 -0.536 Financial leverage 

5.567 F statistic 0.16 Coefficient of determination 

0.0001 
Significance level 

0.13 
Modified coefficient of 
determination 

48.1  Durbin - Watson statistic 

 
The modified coefficient of determination indicates that in the whole research period approximately 03% of the 

variations in total costs (efficiency ratio) and approximately 13% of the variations in total costs (interaction between 
opportunities and free cash flow) is explained by the variables.The results of the F statistic with the probability of 
(0.001) indicates that these models in general were considered statistically significant, and according to Durbin- 
Watson statistics,do not havea serious self-association problem. 

 
3.7. The Second Hypothesis: the institutional ownership affects on agency costs. 
Statisticalhypothesisstatement: 
H0:Institutionalownershipdoes not affectthe agency costs. 
H1:Institutionalownershipaffectsthe agency costs. 
The results ofthe regression modelusinggeneralizedleast squaresGLSare presentedinTables 6. With regard to the 

fact that significance levelofthe second hypothesistestis0.36 and greater than0.05 (acceptable errorlevel), the second 
research's hypothesisis rejected.In other words,the effectofinstitutional ownershiponagencycosts(efficiency ratio) is 
not statisticallysignificant. 

 
Table 6 . 1. The results of testing the second research's hypotheses 
The dependant variable: agency cost (efficiency ratio) 

Significance level T statistic Standard deviation coefficients variable 

0.361 -0.91411 0.002011 -0.001838 institutional ownership 

0.0001 -12.12215 0.071427 -0.86585 Firm size 

0.0027 -3.007951 0.112386 0.338052 -  Financial leverage 

8.256 
F statistic 

0.41 
Coefficient of 
determination 

0.0001 
Significance level 

0.27 
Modified coefficient of 
determination 

55/1  Durbin - Watson statistic 

 
With regard to thefact that significance levelofthe second hypothesistestis0.35 and greater than0.05 (acceptable 

error level), thesecondresearch'shypothesisis rejected.In other words,the effectofinstitutional ownership on agency 
costs (interaction of growth opportunities) is not statisticallysignificant. 

 
Table 6 . 2. The results of testing the second research's hypotheses 
The dependant variable: agency cost (interaction between growth opportunity and cash flows) 

Significance level T statistic Standard deviation coefficients variable 

0.351 -0.000707 0.000757 -0.934168 institutional ownership 

0.142 0.045275 0.03083 1.468543 Firm size 

0.0001 -0.350568 0.067684 -5.179513 Financial leverage 

11.22 F statistic 0.03 Coefficient of determination 

0.0001 
Significance level 

0.03 
Modified coefficient of 
determination 

55.1  Durbin - Watson statistic 
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The modified coefficient of determination indicates that in the whole research period approximately 27% of the 
variations in total costs (efficiency ratio) and approximately 3% of the variations in total costs (interaction between 
opportunities and free cash flow) is explained by the variables.The results of the F statistic with the probability of 
(0.001) indicate that these models in general were considered statistically significant, and according to Durbin- 
Watson statistics,do not have a serious self-association problem. 

 
3.8. The third hypothesis: the directorate's ownership affects the agency costs. 
Statistical hypothesis statement: 
H0:the directorate's ownership does not affect the agency costs. 
H1: the directorate's ownership affects the agency costs. 
The results ofthe regression modelusinggeneralizedleast squaresGLSare presentedinTables 7. With regard to the 

fact that significance levelofthe third hypothesistestis0.29 and greater than0.05 (acceptable errorlevel), the third 
research's hypothesisis rejected.In other words,the effectofdirectorate'sownershiponagencycosts(efficiency ratio) is 
not statisticallysignificant. 

 
Table 7. 1. Results of testing the third research's hypothesis 
The dependant variable: agency cost (efficiency ratio) 

Significance level T statistic Standard deviation coefficients variable 

0.294 -1.04994 0.001819 -0.00191 Directorate's ownership 

0.0001 -12.24258 0.06947 -0.850496 Firm size 

0.0012 -3.25318 0.10821 -0.352025 Financial leverage 

8.47 StatisticF 0.45 Coefficient of determination 

0.0001 
Significance level 

0.38 
Modified coefficient of 
determination 

56.1  Durbin - Watson statistic 

 
With regard to thefact that significance levelofthe third hypothesistestis0.74 and greater than0.05 (acceptable 

errorlevel), thethirdresearch'shypothesisis rejected.In other words,the effectofdirectorate's 
ownershiponagencycosts(interaction of growth opportunities) is not statisticallysignificant. 

 
Table 7. 2. Results of testing the third research's hypothesis 

The dependant variable: agency cost (interaction between growth opportunity and cash flows) 

Significance level T statistic Standard deviation coefficients variable 

0.7467 -0.323076 0.000974 -0.000315 Directorate's ownership 

0.1658 1.386854 0.030732 0.042621 Firm size 

0.0001 -5.21864 0.067715 -0.35338 Financial leverage 

10.91 StatisticF 0.03 Coefficient of determination 

0.0001 Significance level 0.03 Modified coefficient of determination 

53.1  Durbin - Watson statistic 

 
The modified coefficient of determination indicates that in the whole research period approximately 38% of the 

variations in total costs (efficiency ratio) and approximately 3% of the variations in total costs (interaction between 
opportunities and free cash flow) is explained by the variables. The results of the F statistic with the probability of 
(0.001) indicate that these models in general were considered statistically significant, and according to Durbin- 
Watson statistics, do not have a serious self-association problem. 

 
3.9. The fourth hypothesis: the free floats affect the agency costs. 
Statistical hypothesis statement: 
H0: the free floats ownership does not affect the agency costs. 
H1: the free floats ownership affects the agency costs. 
The results of the regression modelusinggeneralizedleast squaresGLSare presentedinTables 8. With regard to the 

fact that significance levelofthe fourth hypothesistestis0.017 and less than0.05 (acceptable errorlevel), the fourth 
research's hypothesisis approved.In other words, the effectoffree floatsownershiponagencycosts(efficiency ratio)  is 
statistically significant, and this effect is direct one. 
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Table 8. 1. Results of testing the fourth hypothesis 

The dependant variable: agency cost (efficiency ratio) 

Significance level T statistic Standard deviation coefficients variable 

0.017 1.359746 0.003219 -0.004378 Free floats ownership 

0.001 -12.34657 0.068377 -0.844221 Firm size 

0.001 -3.206093 0.106232 -0.340589 Financial leverage 

0.001 16.68466 0.387917 6.472266 The intercept 

8.57 statisticF 0.42 Coefficient of determination 

0.0001 
Significance level 

0.38 
Modified coefficient of 
determination 

1.76  Durbin - Watson statistic 

 
With regard to thefact that significance levelofthe fourth hypothesistestis0.395 and greater than0.05 (acceptable 

errorlevel), the fourthresearch'shypothesisis rejected.In other words,the effectoffree floats ownership onagencycosts 
(interaction of growth opportunities) is not statisticallysignificant.  

The modified coefficient of determination indicates that in the whole research period approximately 3% of the 
variations in total costs (efficiency ratio) and approximately 3% of the variations in total costs (interaction between 
opportunities and free cash flow) is explained by the variables.The results of the F statistic with the probability of 
(0.001) indicate that these models in general were considered statistically significant, and according to Durbin- 
Watson statistics,do not have a serious self-association problem. 

 
Table 8. 2. Results of testing the fourth hypothesis 

Table 9.summary of the testing results The hypothesis text The results of testing hypothesis 

1 State ownership affects the agency costs. rejected 
2 Institutional ownership affects the agency costs. rejected 
3 Directorate's ownership affects the agency costs. rejected 
4 Free floats ownership affects the agency costs. approved 

 
4. Discussions  

The firsthypothesistestedinthis studysuggests that 
state ownership has no effectonagencycosts, while 
from a theoreticalpoint of view, privatization and 
reduction in state ownershipleads toincreasednumber 
of shareholders and the necessity ofthe separationof 
ownership and managementand agency problem, so 
thatcompaniesare controlledby majority shareholders, 
andthere ispotential for their abuseof therights of 
minority shareholders. These two problems make 
designing and modifyingthe appropriatemechanism to 
protect shareholdersagainst managers (problem 
representation) and therightsof allstakeholders 
necessary. The second hypothesis suggests that the 
effect of institutional ownership on agency costs is not 
a significant one, while from the theoretical 
perspective, supervision exercised by institutional 
owners reduces the agency cost (Karachi, 1999; 
Noravesh et al, 1388). The third hypothesis tested in 

this study suggests that Directorate's ownership does 
not affect the agency costs, while from the theoretical 
perspective,increased directorate's ownership makes 
the directorate  members to participate in the profits 
and losses of the company more, and then reduces the 
agency cost (Lukas et al, 2011; Bake, Jensen and Kim, 
2009). Perhaps the reason for this result is that the 
corporate governance mechanisms affect the agency 
costs together not alone (Bojan et al, 2006). Test 
results for the fourth hypothesis indicate that the 
percentage of free floats affects the agency costs in a 
positive way. It means increasing the free floats 
percentage will increase the firms' agency costs. Based 
on current theoretical resources, existence of major 
investors reduce agency costs, because managers tend 
to take a step in the interests of shareholders 
increasingly, and consequently,cheating in financial 
reporting through the manipulation of accounting 
profits will be reduced dramatically. 

The dependant variable: agency cost (interaction between growth opportunity and cash flows) 

Significance level T statistic Standard deviation coefficients variable 

0.395 -0.849427 0.001532 -0.001301 Free floats ownership 

0.173 1.36205 0.030725 0.041849 Firm size 

0.0001 -5.246876 0.067756 -0.355508 Financial leverage 

10.89 statisticF 0.03 Coefficient of determination 

0.0001 Significance level 0.03 Modified coefficient of determination 
73.1  Durbin - Watson statistic 
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Roy Kouwenberg(2006) argues that the most 
effective way to ensure proper management of a 
company in emerging markets may be the ownership 
concentration. Therefore, these results are consistent 
with existing theories. 

 
5. Research limitations: 

One of themajor problemsinthis study was lack of 
corporate governanceratingagenciesthat provide grants 
to companies. Wehope thattheeconomic growth and 
development ofthe capital marketinIran create such 
organizations even in a limited number, for the future 
research. 

 
6. Applied suggestions: 

According to the results, anddetermine theimpactof 
free floats on the agency costs,  it can be said that the 
companies listed on the Stock Exchange take further 
regulatory measures(such as information disclosure) in 
their agenda in order to reduce agencycosts, 
inagenciesthathavea highpercentage offree floats. Also 
the Stock Exchange, by considering these results and 
enacting the related rules andtaking preventive 
measures to avoid conflicts of interest between owners 
and managers, can helpto improvethe organization's 
overall trend and process ofthese companies, toalignthe 
interestsof differentstakeholder groups. 
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Abstract:Hassan Khan was appointed as governor of Lorestan from 1215 to 1255 AH according to Valian historical 
writings in Takht Khan remained from Agha Mohammad Khan Qajar Era.  Hasan Khan ruled Poshtkooh area until 
age 90.After death of Agha Mohammad Khan, his successor Fath Ali Shah undertook to limit the influence of local 
and border area governors and rulers in order to strengthen his own reign and achieve his designated objectives.  He 
appointed Qajar governors to those areas he considered problematic for his rule in an attempt to bring Iran in 
complete control of Qajar rule.  He appointed his able son, Mohammad Ali Mirza Dolatshah, to governorship of 
Kordestan and Kermanshah.  Lorestan was divided into two areas called Pishkooh and Poshtkooh.  Poshtkooh was a 
border area and subject to continuous disputes between Iran and Ottoman. Dispute arose between Hassan Khan and 
his sons, Ali Khan, Ahmad Khan, and Heidar Khan at the end of Hassan Khan's life.  The result of this dispute was 
the division of Poshtkoof into three areas between Hassan Khan's three sons.  Mohammad Ali Mirza Dolatshah took 
advantage of the family dispute to weaken Hassan Khan Vali.  He managed to increase its sphere of influence by 
interfering and supporting sons against father. It is believed that Hassan Khan Vali did not show his loyalty to Fath 
Ali Shah and reigned as an independent ruler.  His independence forced the central government to weaken his 
position by conspiring and encouraging family disputes.Hassan Khan Vali was one of the servants to Shahverdi 
Khan, the last ruler of Atabakan of Lorestan.  He died at age 90 in 1255 AH during Fath Ali Shah era.  He was 
buried in Keshik Khaneh, in Najaf Ashraf.Vali Heidar Khan ruled Poshtkooh from 1255 to 1273 AH.  His reign was 
supported by the central government.  Hussein Gholi became Poshtkooh governor after the death of Haidar Khan.  
Hussein Gholi Khan earned several titles including Sarem al-Saltaneh, Sardar Ashraf, and Amir Tooman.Qajar 
historiographers and foreign reporters, including travelers and adventurists who had traveled to Poshtkooh during 
Nasser al-Din Shah Era and later, had explicitly written about Hussein Gholi Khan's bravery, heroism, and authority.  
He earned the title of Aboo Ghaddareh for his harsh suppression of rebellious and unruly Seqvand tribes, who had 
looted Dezfool, and his continued conflict with Bani Lam Arabs, who were Ottoman citizens and crossed borders in 
aggression. After death of Hussein Gholi Khan, his son Gholam Reza Khan became Vali.  He had received Fath al-
Sultan title after his father's suppression of rebellious tribes.  He later took the title of Sarem al-Sultan.  Gholam 
Reza took his money and jewelry, moved to Iraq, and settled in Bagdad during Reza Shah Pahlavi era. Gholam Reza 
moiled over returning to Iran in 1308.  He was even granted respite.  However, Gholam Reza Khan changed his 
mind about returning after Anvar Lorestan chiefs were hanged in Khorram Abad by Major General Agha Khan 
Khazaiee upon their return to Iran in spite of respite granted by Iranian authorities with a pledge not to be harmed.  
[Ebrahim Yaghobi, Sivash Yari. Political Structure and Administrative System of  Poshtkooh(Ilam) the period 
of Valian . Life Sci J 2012;9(4):3011-3019] (ISSN:1097-8135). http://www.lifesciencesite.com. 442 
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Khan 
 
Introduction 

The word Vali means Governor.  This term was 
first used in Safavid Era.  It was the highest ranking 
position for tribes who lived in the border areas in that 
time.  There were at most 4 Valis in the country.  They 
were old khans who had inherited the governorship.  
These Khans ruled under Safavid Government, yet, 
they kept a degree of independence.  The taxes 
collected by Valis were not reflected in the central 
government's budget.  Nevertheless, they passed a part 
of their collections to the central government in the 
form of gifts and presents to King.  In fact, they helped 
King with their payments (Alirezaiee, 1380, p. 28). 

George Curzan had this to write about Vali 
governorship: "Governorship or Vali is a position 
which is sold in Iran similar to any other state job or 
position.  The position is given to anyone who offers to 
pay the highest.  The measurement ordinary used for 
valuation is based on the generating potential or causes 
of earning depletion of the area (Curzan, 1365, p. 250). 

According to many studies conducted by 
researchers and scholars on the subject, Lorestan 
Valian (Poshtkooh and Pishkooh) were descendants of 
Rabieh Arabs who lived near Baghdad.  They moved 
toward Iranian border as the result of tribal conflicts 
and infightings.  One of them by the name of Zahir 
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emigrated from Iraq into Lorestan.  His bravery and 
abilities earned him fame and Mohammadi, Ataback of 
Lorestan, took a special liking of him. 

After Zahir's death, his son by the name of 
Mansour became close to Governor and married 
Shahverdi Khan's aunt.  A son was born from this 
marriage named Hussein Khan.  He was recognized 
because of his ingenuity and cleverness.  Hussein Khan 
took over governorship after Shahverdi Khan's murder.  
He later founded Valian of Lorestan (Saki, no date, pp. 
288-289). 

Poshtkooh of Lorestan is an area with many 
rivers.  Three forth of Poshtkooh rivers pour into huge 
Seimareh River, which enters into sea.  People who 
lived in Poshtkooh never left their settlement area.  
They lived so far away from Tehran that certain areas 
of Lorestan did not use currency for their trade.  They 
used barter similar to their ancestors.  They engaged in 
animal husbandry for living.  The average life span for 
male and female was one hundred years.  There were 
some men and women who had hundred fifty years of 
age.  Poshtkooh area was so difficult to pass that no 
conqueror from East or West had ever passed through 
the area.  Many Lor tribes lived in Poshtkooh.  Each 
tribe had one chief.  The tribe chiefs followed one who 
was considered as the alderman (Afshar Sistani, 1366, 
p. 721). 

Hassan Khan or Mohammad Hassan Khan was 
son of Ismail Khan.  Valian of Poshtkooh ruled in 
Khorram Abad until the time of Ismail Khan.  They 
used Falakol Aflak Fort as their center.  Vali 
Mohammad Hassan Khan moved his administration 
from Khorram Abad to Poshtkooh by the order of 
central government when border conflicts broke up 
between Iran and Ottoman.  Poshtkooh was closer to 
the border line and Hassan Khan was charged to stop 
Ottoman's continued intrusions and interferences.  
Poshtkooh Valian reigned in Lorestan and Poshtkooh 
for 334 years from Hassan Khan to Gholam Reza Khan 
(Bamdad, 1378, p. 88). 

Hassan Khan, Haidar Khan, Hussein Gholi Khan 
Aboo Ghadareh, and Gholam Reza Khan became 
Poshtkooh Valies one after the other.  They did not rule 
Lorestan but their influence on Lorestan remained 
strong till the early Pahlavi Era when the last Vali fled 
to Iraq.  Their influence was through maintaining 
relationship with Lorestan tribs and use of the winter 
pastures they utilized in Poshtkooh areas neighboring 
Lorestan like Biravand. 
Line of Ancestry Based on Pedigree 

Valian family possessed a pedigree which is 
subject of debate because of its content and author.  
The name of Mohammad Jafar ibn Mohammad Ali 
Nasabeh appears At the bottom of pedigree.  He was a 
genealogist of Qajar Era.  The preparation date of this 
pedigree was written on the bottom as 1245 AH.  It 

was during Hassan Khan reign who was Vali at the 
time till 1255 AH.  Hussein Khan had ruled Poshtkooh 
for 30 years when pedigree was prepared.  Mohammad 
Jafar Nasabeh noted on the pedigree that the original 
one was in the verge of destruction when he wrote the 
new one (Chaman Ara, 1383, p. 32). 

Mohammad Jafar Nasabeh traced Hassan Khan's 
ancestors to Hazrat Abolfazl al Abass, son of Hazrat 
Ali ibn Abitaleb, after going back 23 generations.  He 
further traced back the pedigree from Om al Banin, 
Hazrat Abolfazl's mother, to Ghasi ibn Kallab. 

Let's assume that the ancestry of Hassan Khan up 
to the last Vali were to go back after 26 generations to 
Hazrat Abolfazl al Abass.  If the time between birth, 
getting married, and having the first child to be 30 
years per generation, then, 26 generations times 30 
years become 720 years.  If the final year of the last 
Vali was 1340 AH and we deduct 720 years from it, we 
get back to 620 AH.  That was around the period when 
Moguls conquered Iran.  Hazrat Abolfazl al Abass was 
murdered in Karbala in 61 AH.  The deference between 
the year of his murder and 620 AH is 550 years.  If 
pedigree were to go back as far as Hazrat Abolfazl al 
Abass, we would need another 18 generations.   

In Agha Mohammad Khan period, Lorestan 
included Poshtkooh and Pishkooh.  Presently, 
Poshtkooh is in Lorestan and Pishkooh is in Ilam 
(Khoda Bakhshi, 1384, p. 26).  Kabirkooh divides the 
area into two parts, namely, Poshtkooh and Pishkooh.  
The West and South parts are Poshtkooh, while the 
Eastern part which includes parts of West Lorestan is 
known as Pishkooh.  The hilly parts of the latter 
overlooks Bein al-Nahrain plain field.  In Historical 
Geography of Cities, it was mentioned that Kabirkooh 
divided Little Lor or present Lorestan into two areas 
called Poshtkooh and Pishkooh (Mahmoodian, 1377, p. 
9). 

Valian family ruled the whole area of Little 
Lorestan from 1596 AD/976 to 1796 AD/1175.  Agha 
Mohammad Khan who was the founder of Qajar 
decided in 1796 AD to separate Poshtkooh from 
Lorestan in an attempt to weaken Valis' power and 
reduce their sphere of influence on the area (Mortenes, 
1377, p. 70). 

Lorestan Valis ruled the area for a long time 
including Poshtkooh and Pishkooh.  Fath Ali Shah 
Qajar divided Lorestan into two area, namely 
Poshtkooh (Ilam) and Pishkooh (Lorestan) during 
Hassan Khan's reign (Mohammad Khan's son).  
Consequently, Valis' area of power became limited to 
Poshtkooh.  Valian chose Khorram Abad as their 
capital and still spread their influence into Ilam 
Province.  The center of Poshtkooh Valian was later 
moved to "Deh Bala" or "Divala" (Alirezaiee, 1380, p. 
31).  Valian moved out of Khorram Abad and settled 
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with part of their tribes in Poshtkooh in 1796 AD/1175 
(Mortens, 1377, p. 70).   

Valian power was weakened when Hassan Khan 
Vali was forced to move his administration to 
Poshtkooh by the order of Qajar King.  This move 
engaged him with Poshtkooh tribal chiefs and started 
flame of conflicts with them.   

Ismaeel Khan Vali, who was forefather of Hassan 
Khan Vali, had three sons by the names of Asad Khan, 
Mohammad Khan, and Kalbali Khan.  Ismaeel Khan 
suffered from physical and sight weaknesses due to old 
age at the end of his life, therefore, could not 
personally attend to his government.  Poshtkooh 
administrator started cruelty and abuse to the extent 
that Poshtkooh tribal chiefs decided to intervene and 
stop his further aggression.  Their intervention ended 
with his elimination and murder (Saki, No date, p. 
321). 
Poshtkooh Valian 
1- Vali Hassan Khan (1215 AH to 1255 AH) 

Hassan Khan took over after Mohammad Khan 
passed away and Ismaeel Khan retreated into solitude.  
Ismaeel Khan had recommended to Hassan Khan to 
take revenge for Mohammad Khan's murder.  Hassan 
Khan ruled Lorestan and Poshtkooh for several years.  
His revenge of Lorestan tribal chiefs made him a 
detested ruler.  He was forced to move from Khoram 
Abbad to Deh Bala, present Ilam, by the order of 
Qajar government.  Thus, his ruling became confined 
to that area.  Hassan Khan's movement took place in 
1216 AH.  Earlier, he had undertaken to murder 
Lorestan tribal chiefs in revenge of Mohammad 
Khan's murder.  Saki has this to write about the 
incident: Hassan Khan took over the administration as 
Assad Khan's successor by approval from Qajar king. 

Tribal chiefs who were involved in Mohammad 
Khan's murder felt repentant for their act.  They sent 
Abdol Hussein Khan to Vali for mediation.  He was 
the forefather of the present Karam Ali family.  He 
was an eloquent speaker and was charged to ask 
Hassan Khan to accept tribal chief for an opportunity 
to offer their apology in person.  Hassan Khan 
accepted to meet them and offered them respite.  
However, had them beheaded when they arrived (Saki, 
No date, p. 321). 

Hassan Khan went to Lorestan in the same year 
to help governors of Broojerd and Seilakhor to stop 
Hussein Gholi Khan, the rebellious brother of Fath Ali 
Shah, from escaping to Ottoman.  After capture of 
Hussein Gholi Khan, Hassan Khan murdered certain 
Lorestan chiefs, especially Biranvand tribal chiefs, for 
supporting Hussein Gholi Khan.  His act was intended 
to take revenge and created an increased hatred among 
Lorestan people toward him.   

Earlier, he had captured Mohammad Khan Zand 
who had recruited fighters in Lorestan for a while.  He 

blinded Mohammad Khan Zand after capture and sent 
back to Fath Ali Shah.  He fought along with 
Mohammad Ali Mirza Dolatshah in a conflict with 
Ottoman.  He participated in capturing Soleimanieh.   

Ilam elders tell stories about mass murder of 
Poshtkooh tribal chiefs.  These stories remain 
unconfirmed.  Hassan Khan never trusted Lorestan 
and Poshtkooh tribes.  He always undertook to destroy 
or frustrate them (Rad, 1374, p. 377). 

Agha Mohammad Khan maintained a friendly 
relationship with Lorestan Vali at the beginning of 
Qajar Dynasty.  Agha Mohammad Khan never 
adopted a plan topple Valian reign.  However, Fath 
Ali Shah adopted an overall policy to install Qajar 
governors throughout the county.  This policy was 
intended to reduce the power exercised by local 
governors and prevent their rebellion (Rahimi, 1383, 
p. 11).   

The outcome of Fath Ali Shah policy was 
evident in many areas of Iran.  One instance was the 
limitation imposed on Valian authority to restrict them 
to Poshtkooh area.  Fath Ali Shah appointed his brave 
son, Mohammad Ali Mirza Dolatshah, to 
governorship of Western areas of Country.  
Mohammad Ali Mirza managed to mend the sour 
relationship that existed between Hassan Khan, 
Poostkooh Vali, and his father, Fath Ali Shah. 

Valis always supported the central government 
especially during military campaigns conducted by 
Mohammad Ali Dulatshah against Ottomans.  Hassan 
Khan Vali grow dissatisfied when Fath Ali Shah 
reduced his territory and made him move to 
Poshtkooh. 

When Mohammad Ali Dolatshah fell ill, Vali 
Hassan Khan became uneasy and feared for his life on 
threats from Fath Ali Shah.  That was the reason 
Mohammad Ali Dolatshah permitted Hassan Khan to 
return to Poshtkooh before his death.  (Etemad al 
Saltaneh, 1364, p. 1549). 

After Hassan Khan Vali passed away, Fath Ali 
Shah tried to incite dispute between his sons to make 
area seem unsafe so that he could intervene more often 
on the pretext to secure the area by forces of the 
central government.  Fath Ali Shah's policy limited 
Valian's grip on power.  His policy continued till the 
time Hussein Gholi Khan Aboo Ghadareh came to 
power.  This was the time the relation between Shah 
and Vali improved. 

Vafa Zel al-Sultan attracted attention and favor 
from Shah for his invaluable contributions in 
suppressing rebellious tribes and nomads (Zel al-
Sultan, 1362, p. 182).  As old folks recalled, he 
managed to disperse or destroy old and original tribes 
in Poshtkooh such as Rizeh Vandi and Soreh Miree.  
The remains of Rizeh Vandi tribe was dispersed in 
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three provinces or mixed with other tribes (Saraiee, 
1379, p. 67). 

The search for documents about this period 
(Hassan Khan era) led to the writings from Poet of 
Foggy Pinnacles, which is interesting to mention here: 
"In speaking to the old members of Deh Bala tribe it 
was discovered that Zangeneh tribe sold North East 
mountain areas of Ilam to Deh Bala tribe.  The name 
of Gholam Reza Arkavazi and other tribal chiefs were 
mentioned as witness to this sale.  The date on the title 
indicates that it is a copy of an original document, 
which puts the authenticity of the document in doubt.  
The year of the date appears to be 11106.  It could be 
either 1116 or 1106.  The favorable statement issued 
by Hassan Khan to Gholam Reza Arkavazi was dated 
1219.  Therefore, the date could be either 1206 or 
1216.  Given the fact that Hassan Khan entered 
Poshtkooh in 1216, the latter date seems more 
appropriate.  This gives rise to another possibility.  
Zangeneh Tribes may have sold their pastures and left 
Poshtkooh for Kermanshah at the time Hassan Khan 
arrived in the area. 

Hassan Khan brought many individuals to 
Poshtkooh as clerk, writer, judge, apprentice, servants, 
and retinues.  Other tribes also moved from Lorestan 
and settled in Poshtkooh.  Successors of these 
individuals still live in Ilam and have adapted to the 
new cultural setting.   

Hassan Khan administration had terrible jails.  
Strict and rough officials made life difficult for 
people.  It did not seem that he had attempted to 
provide wellbeing and progress to Poshtkooh area 
(Saraiee, 1379, p. 67). 

Rowlinson wrote about Hassan Khan and his 
reign: "Poshtkooh is still ruled by Vali. Hassan Khan 
Vali made a superficial agreement with the central 
government after Mohammad Ali Mirza Dolatshah 
passed away in order to strengthen his power (Aman 
al-Lahi, 1362, p. 52). 

A minor dispute accrued between Hassan Khan 
and his elder sons before I met them.  Tribes had taken 
sides with one of them.  Kermanshah government took 
advantage of situation and started to intervene by 
backing up the two sons against the father.  This 
intervention had helped the local government to gain 
minor influence in the area.  Hassan Khan was 
dismissed and his sons, Ali Khan, Heidar Khan, and 
Ahmad Khan were collectively selected as Valis for 
the area.   

Tribes found out that they were venerable when 
conflicts aroused among rulers and influence of 
central government increased.  Therefore, they 
mediated peace between father and sons.  Hassan 
Khan now rules Poshtkooh like a powerful, capable, 
and independent prince (Saraiee, 1379, p. 68)". 

  

2- Heidar Khan Vali (1255 AH to 1273 AH) 
After Hassan Khan's death, his sons, Ali Khan, 

Heidar Khan, and Ahmad Khan divided Poshtkooh 
between themselves (Afshar Sistani, 1372, p. 156).  
Qajar government recognized Heidar Khan as Vali of 
Poshtkooh.  In Takht Khan engraving, Heidar Khan 
and his brothers are not honored.  Their names did not 
even appear in the pedigree discussed earlier (Karimi, 
1372, p. 70). 

After Heidar Khan passed away in 1273 AH, his 
son Hussein Gholi Khan was appointed as Poshtkooh 
governor by Nasser al Din Shah.  He was an 
outstanding Vali.  According to the records of traveling 
journalists, Hussein Gholi Khan was cruel, blood 
thirsty, fastidious, and persnickety.  He suppressed 
rebellious Arab tribes living in Khoozestan together 
with Lorestan unruly tribes.  He stopped border 
intrusions by Ottoman.  Central government raised his 
position to Amir Tooman or General.  He also earned 
titles such as Sarem al-Saltaneh, Sardar Ashraf, and 
Aboo Ghaddareh.  The latter title remained in Vali 
family.  It is still a family name of some of their 
successors (Afshar Sistani, 1372, p. 157). 

Hussein Gholi Khan changed the name of the seat 
of his government from "Deh Bala" to "Hussein Abad" 
or "Husseinieh".  He built a cubic fort there and formed 
an army of 700 cavalry and 2000 infantry.  The number 
could increase to thousands when necessary (Ibid, 
1372, p. 157).  

Hussein Gholi Khan tribe was not nomad like 
other Valis' tribes.  His entourage was so large to fill a 
city.  They moved wherever Khan moved to.  
DeMorgan, Lord Curzan, and Haj Sayyah Mahallati, 
all met him.  They wrote about him and readers who 
are interested in their description can refer to their 
books.  
3- Hussein Gholi Khan (1273 AH to 1318 AH) 

Hussein Gholi Khan Aboo Ghaddareh was son of 
Heidar Khan and grandson of Hassan Khan.  He 
carried titles such as Sarem al-Saltaneh and Sardar 
Ashraf as Poshtkooh Vali.  Poshtkooh valians were 
successors of Hussein Khan, the first Lorestan Vali.  
Hussein Khan was a servant of Shahverdi Khan, the 
last member of Atabakan of Lorestan.  Shahverdi 
Khan rebelled against Great Shah Abbas.  He escaped 
to Jangaleh, which was the winter settlement of 
Poshtkooh Vali.  Shah Abbas army followed him to 
Jangaleh.  Shahverdi Khan was killed in Jangaleh after 
a tough and bloody battle (Bamdad, 1378, p. 83). 

Rabino wrote about Hussein Gholi Khan Aboo 
Ghaddareh in his book: "Hussein Gholi Khan Aboo 
Ghaddareh built a castle in his summer location in 
Deh Bala, which was located in a valley.  That 
building was called Kakh.  It was a summer living 
place and a fortress.  In addition, he built a great 
plantation outside the fort." 
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Hussein Gholi Khan stayed in Dumb Gholamon 
during winter.  The name of the place was later 
changed to Husseineh.  Aboo Ghaddareh constructed a 
building along Ganjan Chum River similar to the one 
in Deh Bala.  He also built a plantation next to it.  He 
had 2000 armed men under his command.  These 
armed men were called "Amaleh" and they were fully 
equipped and armed.   

Dair Kavand tribe rebelled in 1865 AD and 
started intruding their neighboring areas.  Hussein 
Gholi Khan undertook to suppress the rebellion by his 
armed men.  After his victory, his son earned Fath al-
Sultan title.  Aboo Ghaddareh died in 1317 AH.  His 
son Gholam Reza Khan Sarem al-Saltaneh took over 
his father's reign.  He earned Sardar Ashraf title later 
(Bamdad, 1378, pp. 88, 89). 

Hussein Gholi Khan Aboo Ghaddareh 
constructed buildings, plantations, and a bath house in 
his seat of government, Hussein Abad (presently 
Ilam).  There is no trace of these buildings now, but 
the ruins of the fortress along Kanjancham River, 
where he stayed during winter, are still visible.  He 
died at age 68 in 1318 AH.  His resting place is in 
Vadi al-Salam in Najaf Ashraf (Saraiee, 1379, p. 72). 

 

 
Hussein Gholi Khan  Aboo Ghaddareh, Poshtkooh 
Vali, 1273 AH to 1318 AH 
Source: Ilam and its history 
 

"Hussein Gholi Khan and Nasser al Din Shah" 
Zel al-Sultan used Hussein Gholi Khan several 

times to restore order in his territory.  Hussein Gholi 
Khan earned the attention and favor of the powerful 
Qajar Prince because of his bravery and heroism.  Zel 
al-Sultan invited Hussein Gholi Khan to wedding 
ceremony of his son, Jalal al-Doleh.  Hussein Gholi 
Khan met Nasser al Din Shah in this trip and received 
recognition for his contributions.  Nasser al Din Shah 
also granted Sarem al-Saltaneh and Fath al-Sultan to 
Gholam Reza Khan, Hussein Gholi Khan's elder son.  

Hussein Gholi Khan's seat of government was in 
Deh Bala.  He changed its name to Hussein Abad 
later.  He ordered several tribes and nomads to 
permanently settle in Hussein Abad in order to help 
the place flourish.  He built new mosques, shops, and 
dwellings, plus a castle for himself there.   

Mozaffareddin Shah, who took over after Nasser 
al Din Shah passed away, confirmed the governorship 
of Hussein Gholi Khan Aboo Ghaddareh.  He strongly 
reigned over Poshtkooh till his death in 1318 AH. 

Gholam Reza Khan was the last Vali of 
Poshtkooh.  He was son of Hussein Gholi Khan Aboo 
Ghaddareh and lived during Mozaffareddin Shah and 
Mohammad Ali Shah periods.  His governor capital 
was in Hussein Abad (presently Ilam).  He was the 
Commander of armed forces and Deputy Governor 
during his father's reign (Sayyah, 1359, p. 226). 

Hussein Gholi Khan carried titles such as Sarem 
al-Saltaneh, Sardar Ashraf, and Vali Poshtkooh.  He 
was son of Heidar Khan and grandson of Hassan 
Khan.  He took over after his father's death in 1273 
AH when of Nasser al Din Shah was Qajar King.  He 
tried to unite Poshtkooh as soon as he became Vali.  
Hussein Gholi Khan used any means to implement his 
plan and never stop pursuing his objectives.  

Hussein Gholi Khan eliminated his cousins for 
different reasons.  He deported Abbas Gholi Khan to 
Tehran and Ali Gholi Khan to Zarrin Abad.  He 
entered into a conflict with Ottoman in Baghsai (Bagh 
Shahi) area, which was in Iraq.  Hussein Gholi Khan 
attached Bagh Shahi to his territory as a part of 
Poshtkooh. 

Hussein Gholi Khan was one of the Valis whose 
reputation went beyond Iranian borders.  He was well 
known more than any other Valis.  One reason for his 
fame was the fighting he carried out with Ottoman 
army.  Another reason was the fact that many writers 
and travelers who visited Iran started writing about 
Iran history.  They would visit Hussein Gholi Khan's 
territory as one of the strongest in the country 
(Alirezaiee, 1378, p. 33).  

"Hussein Gholi Khan was one of well-known 
higher ranking officials in Iran.  He went to Tehran 
once along with Zel al-Sultan (in fact by order of 
Nasser al Din Shah) to see King's accoutrement.  This 
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visit was arranged on Etemad al-Saltaneh's initiative 
as a warning to Hussein Gholi Khan to prevent him 
from thinking about rebellion.  Qajar government 
honored Hussein Gholi Khan the same way they 
recognized other rulers (Ali Rezaee, 1378, p. 33). 

Lord Curzan, the famed British traveller wrote 
about Hussein Gholi Khan after he met him.  He 
wrote: Poshtkooh Vali is a brutal and cruel ruler.  He 
has not reached age 50 yet, but he looks like a decrepit 
old man because he walks excessively.  Hussein Gholi 
Khan has earned Amir Tomman or major general title 
(Curzan, 1365, p. 337). 

DeMorgan, who was a famed French traveler and 
archeologist, wrote: I informed Vali about my interest 
to see him.  It was Ramadan.  Vali used to sleep all 
day and wake up just before sunset.  I met him around 
five o'clock.  He was with his two sons, ages 9 and 10 
years.  He had a cruel look on his face.  He had long 
and dark beard like his hair.  He did seem trusting and 
perhaps feared us.  He might have thought that we 
came to study the area for reporting to Iran 
government.  In spite of his fear and cold reception, he 
did not block our visit.  He sent his men to accompany 
us (Saki, no date, pp. 313-314). 

Historiographer Afzal al Molk wrote about Qajar 
Era: "Sarem al-Saltaneh (Hussein Gholi Khan) was 
the brave man of the time and the powerful ruler of 
Lorestan (Ilam).  He had lots of retinue and had 
Lorestan under his command.  Although he was 
endowed with lots of talents, he was always a devotee 
and prepared to sacrifice for his government.  If 
Broojerd and Lorestan Valis did not put too much 
demand on him, he would easily pay taxes to the 
government (Ettehad, 1361, p. 99). 

 
The reason for Aboo Ghaddareh title 

Hussein Gholi Khan had many titles including 
Sarem al-Saltaneh, Sardar Ashraf, Vali, Aboo 
Ghaddareh (dagger holder), and Amir Tooman.  Razm 
Ara explained the reason for calling him Aboo 
Ghaddareh: ”Some Poshtkooh Valian had made 
outstanding and considerable services.  Iran lacked 
local army in Poshtkooh area.  The dedication and 
diligence of such valian secured the Iranian borders 
and returned any act of aggression by harsh reprisal. 

Hussein Gholi Khan was a very brave Vali who 
personally took command of his riflemen and local 
people.  He repeatedly drove back Arab tribes who 
were always ready for intrusion Iran for looting.  
Hussein Gholi Khan forced them back to Dejleh Shore 
after leaving lots of casualties and booty.  For this 
reason, Hussein Gholi Khan was called Aboo 
Ghaddareh.  This title became a family name of 
Valian and their families till their reign ended.  It was 
a family name that gave them honor and respect 
(Razm Ara, 1320, p. 107)". 

Ancestors of Hussein Gholi Khan Aboo 
Ghaddareh were from Bani Rabieh Arabs. Yet, he was 
proud of Iran and being an Iranian.  He loved Iran 
more than anyone else.  His heroism and patriotism 
made him a brave border guardsman and governor 
with no contender.  He made a high contribution 
toward maintaining Iran's independence and territorial 
integrity.  He defended Iran against Ottoman and Arab 
aggressions with all his abilities.  No part of Iran was 
lost to enemies during their reign.  They were 
suspicious of foreign travelers and never trusted them.  
DeMorgan pointed out the harsh treatment exercised 
by the powerful Poshtkooh Vali (Ali Rezaee, 1378, p. 
35). 

Hussein Gholi Khan's reputation was extended so 
far for his name to became a proverb.  Alameh 
Dehkhoda wrote about the subject: "Hussein Gholi 
Khan or becoming Hussein Gholi Khan is attributed to 
Hussein Gholi Khan Vali.  It refers to anarchy, havoc, 
and looting.  It was believed that affairs were 
presumptive during Hussein Gholi Khan Aboo 
Ghadareh and created such reputation for him 
(Dehkhoda, 1371, p. 7963). 

The late Mohammad Mohit Tabatabee did not 
attribute the proverb to Hussein Gholi Khan Aboo 
Ghadareh.  He wrote that his relationship with the 
central government hardly ever crossed Poshtkooh 
borders of Lorestan to reach Tehran, Mashhad, and 
Kerman.  However, it is possible to attribute the 
proverb to Hussein Gholi Khan if we consider the 
extended infighting in different areas of Poshtkooh 
during Hussein Gholi Khan Era, his success in 
suppressing domestic rebellion such as the ones by 
Sigvand tribes and his cousins, deportation of many 
relatives to other areas of Poshtkooh and Iran, plus his 
engagements in many conflicts against Arabs and 
Ottoman. 

DeMorgan wrote about Hussein Gholi Khan, the 
powerful Vali Poshtkooh: "Poshtkooh has maintained 
its freedom and independence thanks to its 
independent ruler, Vali Hussein Gholi Khan.  He has 
complete control of many passageways and canyons in 
the area to block possible intrusions by Ottoman, 
Iranians, and any suspicious traveler.  Poshtkooh is a 
part of Shah's territorial empire but he acts freely and 
never pays any taxes or duties". 

This does not mean that Hussein Gholi Khan did 
not follow Tehran.  On the contrary, he maintained 
courteous relations with Tehran governments.  He was 
careful from afar that no government agent could enter 
his territory.  Messengers who brought orders or 
letters for Vali might risk their lives when entering 
Poshtkooh.  However, messengers were treated well 
once entered. 

If we were to look back into history, we would 
realize that Poshtkooh always remained as the most 
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powerful governorship among its neighboring areas 
during many kingships that ruled Iran.  DeMorgan 
considered Poshtkooh Valies as one of the eight ruling 
families who had divided Iran (DeMorgan, 1339, v. 2, 
p. 238).  In summary, Hussein Gholi Khan was a 
junior kingpin and an absolute ruler of his 
mountainous area who was fully respected by Iranians 
(Alirezaee, 1378, p. 37). 

 
Gholam Reza Khan Vali (1318 AH to 1340 AH) 

Next Poshtkooh Vali, Gholam Reza Khan, had 
earned titles such as Fath al-Sultan, Sarem al-Saltaneh 
and Sardar Ashraf.  He was the elder son of Hussein 
Gholi Khan Aboo Ghaddareh and a decedent of 
Hussein Kahn Salvizi who was appointed as Lorestan 
Vali by Shah Abbas Safavi after Shahverdi Khan was 
murdered. 

Dikevand Tribes rebelled in 1281 AH and started 
attacking their neighboring areas.  Hussein Gholi 
Khan Aboo Ghadareh, Gholam Reza Khan's father, 
who also carried Sarem al-Saltaneh and Sardar Ashraf, 
undertook to suppress them with his armed forces and 
cavalry, called Amaleh, on the order of the central 
government.  Gholam Reza Khan earned Fath al-
Sultan title when his father conquered the rebellious 
tribes.  When Hussein Gholi Khan Aboo Ghadareh 
passed away in 1317 AH, Gholam Reza Khan Fath al-
Sultan took over and earned Sarem al-Saltaneh title.  
He later earned Sardar Ashraf and his son, Amanollah 
Khan, took Sarem al-Salteneh title (Khani, 1373, p. 
69).  

Like most of local governors in Iran, Gholam 
Reza Khan was unaware of political situation in the 
country and did not know about motivations for 
friendly or aggressive relations.  When Salar al-Doleh 
rebelled against central government for political or 
other reasons, Gholam Reza Khan supported him 
because of the family relation.  Gholam Reza Khan's 
son, Aman Allah, became one of Salar al-Doleh 
commanders.  Aman Allah return to Poshtkooh after 
Salar al-Doleh was defeated (Bamdad, 1378, V. 5, p. 
170). 

After this defeat, Gholam Reza Khan, who had 
observed Constitutionalists' victory, decided to side 
with them superficially.  When Sardar Sepah, Iran's 
Prime Minister, took power (1304 - 1320), Gholam 
Reza Khan together with Solat al-Doleh Ghashghaiee 
and Sheikh Khaz'al, the sole governor of Khoozestan, 
made a tripartite partnership by the name of "Anjoman 
Sa'adeh" in defense of Constitutionalists.  

From the beginning of First World War one 
(1914-1918), Gholam Reza Khan favored Germans 
following the democratic government of Mostofi al-
Mamalek.  He presented problems to Allied Forces 
(British, Russia, and France) in Koot al-Emareh.  His 
relation with Allied countries improved later after 

Major General Amir Ahmadi intermediated (Sepehr, 
1325, p. 334).  Gholam Reza Khan was the last 
Poshtkooh Vali who was defeated by Reza Shah 
Forces in 1307.  He took refuge in Iraq and died there.   

Valian ruled the area as local Khans.  They armed 
local people, defended Iranian borders in Ilam, 
collected taxes from local people, and abused people 
through forced labor.  They built summer and winter 
forts in Mehran and Illam areas.  The remains of those 
forts still stand in the center of towns.  The famous 
Ghal'eh Vali is located in Ilam and is protected as a 
historical site.  Ghal'eh Vali presently hosts cultural 
activities (Khani, 1373, pp. 69, 70). 

Gholam Reza Khan ordered installation of a 
relatively huge stone engraving with dimensions of 
one by two meters.  This stone engraving is placed in 
Takht Khan (Takht Khatoon) which is located about 
twenty kilometers on the road from Ilam to Saleh 
Abad.  This place had a nice climate and was a resting 
area for Poshtkooh Valis.  This stone engraving 
contains a brief history of Valis and their 
contributions.  

 
Gholam Reza Khan Vali and Reza Khan 

Reza Shah decided in 1300 to strengthen his grip 
on power by suppression and forced settlement of 
tribes.  He was especially keen about annihilation and 
disarming the Lorestan tribes.  A conflict of interest 
between Poshtkooh Vali and Reza Khan was 
inevitable.  Reza Khan was looking for a pretext to 
secure his power on Poshtkooh as a strategic location.  
He aimed at bringing down Gholam Reza Khan from 
power and ending his reign as Vali. 

Reza Khan wrote in his travelling diaries: "An 
important point that took my attention was the 
position of Poshtkooh Vali.  He stood steadfast on the 
way and behind Sheik Khazal with heavily armed 
forces.  It was impossible to siege Khozestan without 
threatening or suppressing him.  There is no option 
other than threatening him from behind in order to 
prevent him from sending out his forces in support of 
Arabs.  I chose the longest route in spite of its 
difficulties by equipping state forces stationed in the 
northwest region (Azerbaijan) and dispatching them 
toward southwest of country (Alirezaee, 1378, p. 45).  
Ghzagh forces of Reza Khan conquered Khozestan in 
1303.  Reza Khan decided to remove Vali from power 
as his next move. 

Gholam Reza Khan lived in fear of engaging in a 
conflict with Reza Khan forces.  He even refused to go 
to Imperial Court when he received an invitation from 
the central government.  All evidences made him see 
the dark side of himself and his family.  He could see 
the end of his power and ruling.  The time had come 
for an end to his family's stronghold in Poshtkooh. 
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When state troops reached Poshtkooh, he took his 
money, jewelry, and all the moveable assets he had 
collected by exploiting impoverished people of 
Poshtkooh and escaped to Iraq to settle in Baghdad in 
1307.  Poshtkooh finally came under central 
government control during the last part of Reza Khan 
rule.  The long reign of Poshtkooh Valian finally 
ended by Major General Mohammad Sadegh Kopal 
with a decree from Reza Khan.  This also marked the 
end of Valigari in Iran (Alirezaee, 1378, p. 47).    

Gholam Reza Khan decided to return to Iran and 
asked for a respite from Reza Shah in 1308.  Reza 
Shah accepted Yad Allah Khan's request and Prime 
Minister Hedayat (Mokhber al-Saltaneh) sent him 
Shah's written and stamped statement with a Quran as 
the proof of respite inviting father and son to return to 
Iran.  However, Gholam Reza Khan changed his mind 
after hearing that Alvar tribal chiefs of Lorestan were 
hanged by General Hussein Khan Kazaee upon return 
to Khoram Abbad in spite of promises not be harmed 
and the respite issued by the central government. 

 
Summary 

Valian Lorestan strengthened their hold on 
Lorestan (and Ilam) during the early parts of Qajar 
Dynasty.  Fath Ali Shah decided to install Qajar rulers 
all over country to reinforce his power and avoid 
possible rebellion.  He dispatched Qajar princesses to 
different parts of country.  The western region of Iran 
was given to Fath Ali Shah's brave son, Mohammad 
Ali Dolatshah. 

Hassan Khan, Vali Lorestan (1215 to 1255 AH), 
was forced to retreat from Khoram Abad to Poshtkooh 
(presently Ilam) under pressure from the central 
government.  Filly Valian of Poshtkooh heeded less to 
the central government more than before. 

Haidar Khan Vali (1255-1273 AH), one of 
Poshtkooh Valian, shared ruling the area with his 
brothers Ali Khan and Ahmad Khan.  But, Haider 
Khan was the only one approved by the central 
government. 

The most well known Filly Valian of Poshtkooh 
were Hussein Gholi Khan Aboo Ghadareh (1273-1318 
AH) and his son Gholam Reza (1318-1307) who was 
appointed by Mozafar al Din Shah as Poshtkooh Vali.  
Gholam Reza Khan was forced to flee Iran in 1307 
after Reza Khan (1304 to 1320) came to power and 
attempted to centralize the government power. 

Gholam Reza Khan, the last Filly Vali of 
Poshtkooh, ordered the installation of a stone 
engraving in a place called Takht Khan, located 34 
kilometers south of Ilam on the road from Ilam to 
Tehran.  His intended purpose was to save his name 
and his family by leaving a record of the family 
history and the accomplishments his family had made. 

The stone engraving is 520 centimeters high, 810 
centimeters wide, and 700 centimeters deep.  The 
stone is installed on the west wall at 250 centimeters 
above ground.  The writing is in Kufi scripture.  
Letters stand out 4 centimeters from a relatively 
leveled and polished surrounding surface.  The lines 
were not evenly spaced and the style of writing has 
given it a beautiful appearance. 
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Abstract: Artemia, a small crustacean, with high commercial value is a valuable model organism for researchers. 
This creature by tolerating extreme range of different environmental conditions was dispersed to more than 600 and 
18 sites over the world and Iran, respectively. Tashk and Bakhtegan Lakesare one of the natural parthenogenetic 
Artemia habitats in Iran. Due to occurrence of an unknown bisexual Artemia in Tashk Lake, the species of this un-
endemic Artemia was inferred. In this regard, four different molecular markers as Na/K ATP-ase, 12S-16Sby PCR-
RFLP technique and COI and HSP26 by sequencing and subsequent Genbank data were studied. The conducted 
analyses with emphasizing to ability of molecular techniques for identifying unknown species characterized the new 
population as A. franciscanain these two lakes. These analyses also revealed a molecular diversity between the 
sequenced genes with the data found in the Genbank.  
[SepidehShafaie, SamadZare, RaminManaffar, Afagh Falahati. The First Report for the invasion of Artemia 
franciscana Kellogg 1906in Tashk and Bakhtegan Lakes, Iran. Life Sci J 2012;9(4):3020-3024]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 443 
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1. Introduction 

Brine shrimp Artemiais one the important zoo-
planktons in aquaculture. Having special physiological 
adaptabilities such as the capability of producing 
resistant cysts, a very effective osmotic pressure 
regulation system, Artemia has been adapted to the life 
in salty and very salty water. In fact, among Metazoan, 
Artemia is the only creature that can endure high 
degrees (up to 300 gr per liter) of saltiness (Browne, 
1992). In addition to its great nutritional value (fatty 
acids and necessary proteins), Artemia is an 
appropriate research model in molecular and 
evolutionary experiments. This genus harbors two 
bisexual (comprising of six species) and 
parthenogenetic strains (Van Stappen, 2008). Each of 
these populations has been adapted to different 
climates and habitats based on their molecular 
characteristics and physiologic. In 1995, the first 
official paper has referred to only 80 areas as Artemia 
habitats (Abonyi, 1915), while around 600 
geographical regions has been introduced as Artemia 
habitats in the latest list of the year 2002 (Van Stappen 
et al, 2002). The fast dispersion of Artemia around the 
earth and also the discovery of new regions through 
developments in specific researches is the reason for 
the change in dispersion list of Artemia. Likewise, the 
extinction of Artemia in some regions (such as 
Lamington region in England and Shurabil Lake in 

Iran) can also make changes in the habitat and 
dispersion list of Artemia (Van Stappen, 2008). 

So far, 18 different sites of Artemia have been 
reported in Iran (Abatzopoulos et al, 2006; Asem et al, 
2009). All of these sites, except Urmia Lake, have the 
endemicparthenogenetic Artemia. The geographical 
position of Bakhtegan Lake, the lake in Fars province 
of Iran, is 53º/ 50`N and 29º/ 40`E and it is located at a 
distance of 80 Km from the east of Shiraz. Tashk Lake, 
the other lake in Fars province,in geographical position 
of 53º/ 50`N and 29º/ 60`Eis located at a distance of 
50-160 Km from the east of Shiraz (Agh, 2007).Tashk 
lake was previously introduced as Brackish Lake that 
had connection to Bakhtegan Lake via a connective 
bridge. Therefore, the saltiness of water has been 
increased which has made this region a biologically 
suitable place for parthenogenetic Artemia (Agh, 
2007). The temperature of these lakes which has 
adaptability to thermo iso-plates of the region is 
between less than 5 degrees and more than 40 degrees 
and even reaches to 45ºC in sloughs (Alamdari, 1987). 
There is no idea about the first report 
ofparthenogeneticArtemiain these lakes, but several 
reports has been recorded about the existence of 
parthenogeneticArtemia in these lakes in 1980, 1984, 
2002, and 2007 (Geddes, 1980; Browne et al, 1984; 
Van Stappen et, 2002; Agh, 2007). 

A. franciscana, as one of the very piotatic 
bisexual species in the world (with great frequency74 
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sites) is the dominant Artemiaspecies in Great Salt 
Lake, U.S. (Van Stappen, 2002). In fact, the high and 
fast adaptability capacity of this species in new 
ecosystems has caused it to be selected for commercial 
Pond production industry in most of the countries 
(Amat et al, 2007). The molecular and physiological 
capacity of A. franciscana to a wide domain of 
ecological conditions and also the high growth velocity 
and reproduction potential of this Artemia has caused 
it to be easily dispersed around the world. 

The studies have indicated that the molecular 
adaptability power of the Artemia (speciallyA. 
franciscana) is the main reason for this wide 
dispersion. It is inferred that some genes of heat shock 
proteins (HSPs) or mitochondrial genes can show these 
molecular changes quickly in a way that they have 
been considered as the successful adaptability criterion 
to new conditions. The researches have indicated that 
these chaperonproteins has a vital role in increasing 
physiological adaptability of the living creature facing 
with unpleasant biological conditions (Clegg et al, 
2000). These proteins change a lot in Artemia which 
have experienced a successful period in a new and 
different habitat (Bossier et al, 2009). It has been 
proven that other proteins of this family also have 
significant role in stress tolerance and creating 
molecular adaptability (Federand and Hofmann, 1999; 
Prohaszka and Fust, 2004). 

In order to investigate the species diversity of 
Artemia, different methods have been introduced 
including different types of morphometric and 
molecular techniques. Mitochondrial genome 
performance has been confirmed as an appropriate 
option for identification of indefinite taxon, analysis of 
species creation and even identification of Artemia 
population (Avise, 2000; Bossier et al, 2004). 
Likewise, a molecular method has been presented 
recently in order to recognize the level of 
parthenogenetic from bisexuality level which can be 
used for the separation of these two levels (Manaffar et 
al, 2011). 

Since A. urmiana is the only endemic bisexual 
Artemiapopulation observing a huge population of 
bisexual Artemia in Tashk and Bakhtegan Lakes, the 
identification of level and species of the observed 
Artemia was considered as the main goal of the present 
study. 

 
2. Material and Methods  

Artemia cysts were collected from four different 
parts of Tashk and Bakhtegan Lakes which located in 
Fars provincein July 2011(Figure 1). The cysts were 
hatched after rinsing and purification in standard 
laboratory conditions in Urmia Lake water which was 
diluted to the saltiness of 35 gr per liter, a temperature 
of 27º, pH=8, and equipped with aeration systems and 

enough light (LavensandSorgeloos, 1996). Instar I 
were naupliitransferred into one liter bottles containing 
80 gr per liter saline water in 4 repetitions and reached 
for 20 days with mixture of enriched yeast with fatty 
acid, and unicellular Alga Dunaliellasalina (Coutteau 
et al, 1992). 

 

 
Figure1- Location of Tashk and Bakhtegan Lakes 
which are near the Maharloo Lake. 
 
2.1. Molecular analysis 

The DNAwere extracted from cyst individuals 
of cyst using Chelex method (Estoup et al, 1996). In 
order to extract DNAs of the mature Artemia samples, 
the CTAB method was used (Doyle and Doyle, 1990). 

In order to investigate the species diversity of 
unendemic ofArtemiapopulation in Tashk and 
Bakhtegan Lakes, 20 samples (cyst and mature 
Artemia) were used. To this end, genetic parts of Na/K 
ATPase (a part of core genome for identification of 
bisexually or parthenogenetic) (Manaffaret al, 2011) 
and 12s-16s (a part of mitochondrial genome for 
identification of Artemiaspecies(Bossier et al, 2004) 
were used. 

PCR program and also used primers have 
been summarized in Table 1. The PCR product were 
analyzed in all experiments using the electrophoresis 
of 2% Agarose gel and photographed by Gene Flash 
gel. Documentation system after approving the quality 
of PCR product in RFLP technique, in order to 
characterize strain and species of Artemia the exon-7 
fragment of Na- K ATPase gene and the 12s-16s gene 
fragment were digested by Tru1I and Hpa II restriction 
digestion enzymes andthey were analyzed on 2% 
Agarose gel. Fragments of HSP26 and COI genes were 
also sequenced by Sina Gene Company. (Folmeret al, 
2006). 
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Table 1. primers and PCR program 

programPCR 
Forward and reverse 

primers  
  

94°C  2 Min 
35 cycle (94°C  2 Min, 56°C  25 

Sec, 72°C 1 Min) 
72°C  3 Min 

'3 -c -ctt -tgg -gta-aac -cca-
cag -'5  

'3 -aag -gca -act -acg -agc -
ttc -gaa -'5  

Na/K 
ATPase 

95°C  3 Min 
33 cycle (95°C  1Min, 50°C 1 Min, 

72°C  1.20 Min) 
72°C 10 Min 

'3 -g -tgt-ata -aag-ata -atc -
aca -ggt -'5  

'3 - ca-aat -aaa -cca-tga -
ggg-tca -act -taa -'5  

COI 

95°C  2 Min 
34 cycle (94°C  1.15 Min, , 52°C  1 

Min, 72°C 2 Min) 
72°C 4 Min 

'3 -c -ctt -tgg -gta-aac -cca-
cag -'5  

'3 -aag -gca -act -acg -agc -
ttc -gaa -'5  

12S-16S 

94°C  2 Min 
35 cycle (94°C  15 Sec, 54°C 25 

Sec, 72°C 30 sec) 
72°C  4 Min 

'3 -g -gaa -tga-gaa -gaa -gga -
'5  

'3 -tc-tat -cca -tgt -acg-tgg-
ctt -tct -'5  

 
HSP 26 

 

 
3. Resalts 

The analysis of the implied a 700 bpwhich 
can be related to cytochrome oxidase gene and 217 bp 
fragment which can be related toheat shock gene of 
HSP 26 indicated that the sequence of the PCR product 
also checked ingenbank data base by Blast Run. 
Enzymatic cutting of piece number 280 bp of core 
genome which is produced by Tru1l showed that the 
created cutting pattern in Artemiasamples of Tashk and 
BakhteganLakes, are exactly similar to the pattern of 
Bisexual Artemia (Figure 2). 

 In order to analyze the species of Artemia, 
the enzymatic cutting of piece number 1500 bp of 12s-
16s mitochondrial genome was used. Enzyme cutting 
by the limitative HpaII enzyme created the profile 
figure of A. franciscana (Figure 3). Analysis of the 
sequence results using Genbank internet search by 
Blast software emphasized that the above bisexual 
Artemia belongs to the bisexual American Artemia in 
molecular structure of this gene in comparison to genes 
recorded in gene bank. 

 
Figure 2- Agarose gelofrestriction enzymefragment 
of280bpregion ImageA):230bpbandwas produced from 
Brine Shrimpsamples (1: Tashk Lake , 2: Bakhtegan 
Lake) 

        Image B): taken fromthe referencegel. Manaffaret 
al, 2011 pattern,cuttwobandsofparthenogeneticArtemia 
and Single-band patternisindicative ofbisexualArtemia. 
 

 
 
Figure 3. Agarose gelelectrophoresisof12S-
16Sfragment of1500bpregionof theenzyme restriction 
by the enzymeHpaII.images were : Image A) 
Restriction enzymefragmentabovetheexotic Artemia in 
Tashk (sample 1) Bakhtegan (sample 2) control 
samples (3.A. franciscanaand 4.A. sinica)with 1 Kb 
marker. Referencegelfrom (Bossier et al, 2004) 
samples 5 and 6 related to A. franciscana , samples 7 
and 8 related to A.sinica with 100 bp ladder. 
 
4. Discussion 

The present study is considered as the first report 
about the observation of A. franciscanain Tashk and 
Bakhtegan Lakes, the lakesof Fars province. Some 
scientific analysis had already confirmed the existence 
of A. franciscana in Iran Plateau (natural habitat of 
Artemia) (Manaffar et al, 2008). In present study, it 
was attempted to use new technique which forecast 
genetic distinction patterns and extend diversity in 
several creatures with little error (Chow et al, 2006). 
The merits of the used molecular methods for strain 
and species identification of Artemia was already 
approved. But, setting sequences of cytochrome 
oxidase and also small heat shock protein and the 
analysis of its sequence with samples of gene bank 
indicates a genetic difference of more than 
30%between tested Artemia and existed samples from 
the above-mentioned website.Of course, the effect of 
other phenomenon such as Founder effect and genetic 
drift should not be neglected. Regardless it should be 
noted that this new population have managed to adapt 
themselves to Tashk and Bakhtegan Lakes 
successfully. 

However, with regard to the probable method of 
transferring this species of Artemia to Tashk and 
Bakhtegan Lakes, it should be mentioned that although 
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the Artemia egg is generally transferred by wind and 
aquatic birds (Persoone and Sorgeloos, 1980), but from 
1970s until now, humans have been responsible for 
dispersion of Artemia, speciallyA. franciscana. 
Regarding to existence of A. franciscana in Maharloo 
Lake and also close distance ofthese three lakes, it is 
suggested that A. franciscana have been transferred 
from Maharloo Lake to these Lakes by birds. 

Artemia has shown the highest level of 
phonotypical and genetic flexibility and with a very 
high reproduction speed, quick adaption to difficult 
conditions and molecular adaptability with 
environment it has been dispersed successfully in Asia, 
Europe, and America and has often caused the 
elimination of local Artemia (Browne et al., 1988; 
Kappas et al, 2004; Pogge, 2004). With the transfer of 
this species in 1970s to the island of Pacific Ocean and 
Brazil, it was announced that the above species will 
probably substitute other species including A. Salina 
(Van Stappen et al, 2002). However, the first report 
about the offensive power of A.franciscana is related to 
Camara in 2001 who has reported that this species is 
located in Rio Grand do Norte in northern Brazil. 
Other similar report have been recorded in Portugal 
(Amat et al, 2005), France (Thiery, 1992), Egypt 
(Triantaphyllidiset al, 1998), Italy (Mura et al, 2004), 
Spain and Morocco (Amat et al, 2007). Research done 
by Kappas in 2004 on non-local A. franciscana in 
Vietnam indicated that there are significant differences 
between local American A.franciscana and commercial 
Vietnamese Artemia which had been transferred to 
Vietnam 10 years ago. 

It should be noted that the permanent settlement 
of non-local Artemia population and the development 
in dispersion of A.franciscana around the world have 
been one of the note worthy issues in recent years 
(Abatzopoulos et al, 2006; Amat et al, 2005, green et 
al, 2005; Mura et al, 2006). At present, A. franciscana 
is considered as the dominant population in the west of 
Mediterranean Sea, Slat mines in Portugal, 
Mediterranean beach of France, and the Cadiz Gulf in 
Spain (Amat et al, 2005). This study has proved that A. 
franciscana has been able to eliminate local population 
within a few years (Amat et al, 2005; Green et al, 
2005; Amat et al, 2007). Researches in Iran have also 
indicated that A. franciscana has managed to become a 
dominant population in Nogh Pool of Rafsanjan 
(which was a natural habitat for parthenogenetic 
Artemia) in a contest with parthenogeticArtemia 
(Abatzopouloset al, 2006). 

According to the results of the present study the 
found genetic diversity in A. franciscana and also its 
potential capability, it is expected that this bisexual 
species may be able to completely eliminate local 
parthenogeneticArtemia population in the future.  
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ABSTRACT: Stachys lavandulifolia is used as the herbal tea in gastrointestinal disorders. It is believed 
that this plant has beneficial curative properties. However, more studies are needed to determine the toxic 
effects of plant. The aim of this study was to evaluate the nephrotoxicity of hydro-alcoholic extract of 
Stachys lavandulifolia Vahl on male Wistar rats. In this experimental study, 100 adult male Wistar rats 
(200-250 g) were divided into 5 groups of 20; including one control and 4 experimental groups, and 
injected i.p saline or Stachys lavandulifolia Vahl extract (50,100,150 and 200 mg/kg) for 1 month. Then 
sampling was done from half of the animas of each group. The left animals in each group were held 
without injection for one more month and then sampling was done. In the groups that Stachys 
lavandulifolia Vahl extract were used for one month, a mild degeneration of renal tubular epithelial cell 
was observable. However, in the second month of the study, the histologic lesions were significantly 
more (P<0.05). Stachys lavandulifolia Vahl extract has renal tubular toxicity and this toxicity may 
continue even following drug discontinuation. However, further studies need to evaluate renal 
complications of this drug in human.  
[Taghikhani M, Nasri H, Asgari A, Afrough H,  Namjoo AR,  Ansari-Samani R, Shahinfard N and 
Rafieian-kopaei. The renal toxicity of hydroalcoholic extract of  Stachys lavandulifolia Vahl in  
Wistar rats. Life Sci J 2012;9(4):3025-3031] (ISSN:1097-8135). http://www.lifesciencesite.com. 444 
Keywords: Lamiaceae family, Therapeutic properties, Renal toxicity, Tubular degeneration 
 
 
 
Introduction 
For thousands of years people have used plants 
and herbs as curative elements (1,2). Stachys 
lavandulifolia (Lamiaceae) is widely used in 
various parts of the world as herbal tea. It is used 
for the treatment of gastrointestinal and 
respiratory disorders. The genus Stachys, which 
belongs to the Lamiaceae family, consists of 
about 280 species (3-6). Plants of this genus also 
exhibit dose-dependent antibacterial activities 
against different bacteria. The extracts are more 
active against Gram-positive microorganisms 
compared to Gram-negative bacteria (7). The 

plant has also some anti-tumor activity (8). This 
effect is attributed to flavonoids, 
phenylpropanoids or terpenoids of the aerial 
parts of this plant (9-11). Germacrene-D, 
betaphellandrene, beta-pinene, myrcene and 
alpha-pinenehave have been reported to be the 
main components of the essential oil of S. 
lavandulifolia (9-11). 
A phenylethanoid glycoside, lavandulifolioside 
A, lavandulifolioside B, verbascoside, 
leucosceptoside A, and an iridoid glycoside, 5-
O-β-allopyranosyloxy-aucubin have also been 
isolated from the flowering aerial parts of the 
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plant (10). The existence of flavonoids such as 
apigenin and luteolin are also demonstrated in 
aerial parts of S. lavandulifolia (11). 
In spite of widespread use in Iran, the 
pharmacological characteristics of the Stachys 
lavanduifolia and its probable toxicities have not 
been studied in detail. Therefore, the aim of this 
study was to evaluate the renal effect of 
hydroalcoholic extract of Stachys lavandulifolia 
Vahl in male Wistar rats. 
 
 
Materials and methods 
 
Extraction method 
Aerial part of Stachys lavandulifolia Vahl was 
gathered from Chaharmahal & Bakhtiyari 
province in Iran, in July 2011 and authenticated 
at the Medical Plants Research Center, 
Shahrekord University of Medical Sciences 
(Voucher no 78).  
The Stachys lavandulifolia Vahl leaves were 
dried and powdered. Then, 500 grams of the 
powder were macerated with ethanol (70%) at 
28°C for 24 hours and filtered. The extraction 
process continued two times and then was 
concentrated in a rotary evaporator under low 
pressure to give one third of the primary volume.  
The solution was then dried by oven at 40°C. 
The dried extract was reconstructed with 
distilled water to make 50, 100,150 and 200 
mg/kg doses.  
 
 
Experimental studies 
In this experimental study, 100 adult male 
Wistar rats (200-250 g) were used. The animals 
were divided randomly into 5 groups of 20; 
including one control and 4 experimental 
groups. Five groups of animals were injected i.p 
saline or Stachys lavandulifolia Vahl extract 
(50,100,150 and 200 mg/kg) for 1 month. Then 
sampling was done from half of the animas of 
each group (13-16). The left animals in each 
group were held without injection for one more 
month and then sampling was done.  
 
 
 
 

Histology 
After the rats were anesthetized with ether, 
systematic method of dissection was done. 
Sterile incision was made in the specific 
location. Kidneys were removed and examined. 
Then a longitudinal incision was made on 
kidneys. One half of kidney for staining with 
hematoxylin  and  Eosin (H&E) was placed in 
10% buffered formalin solution for 24 hours 
.The Staining routine method with H&E was 
done and histopathology slides were prepared. 
Using optical microscopy the toxicity was 
evaluated qualitatively (12-20 ). Statistical 
analysis was done using Chi-square test. 
 
 
Results 
Effects of Stachys lavandulifolia Vahl extract on 
renal tubular epithelial cells after first month is 
shown in table 1. Following one month drug 
usage the degeneration of renal tubular epithelial 
cell was mild. In the second month (one month 
after drug cessation) there was a significant 
increase in renal tubular epithelial cells 
degeneration compared to the first month. The 
results indicate that the degeneration of renal 
tubular epithelial cells was increased with time, 
even after drug cessation (P<0.05). Tabe 2 also 
shows that the necrosis of epithelial cells in the 
second month have been more than first month 
(P <0.05). 
The result of interstitial mononuclear cell 
infiltration in kidneys of rats showed that the 
amount of infiltration in the first and the second 
months was almost identical (Table 3). The 
amounts of fibrous tissue in the medulla of the 
kidney tissue sections as well as the 
mononuclear cell interstitial tissue of rats in the 
first and the second month were also almost 
similar. 
 In table 4, the frequency distribution of fibrous 
tissue in the medulla is shown. The results of 
this table show that the amounts of fibrous tissue 
in the medulla in the first and the second months 
are not different. 
 
 
Discussion  
The results showed that injection of Stachys 
lavandulifolia Vahl with different concentrations 
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had toxic effects on renal tubule cells. The 
toxicity was substantiated after cessation of 
drugs for 1 month. The results also showed that 
the toxicity was dose dependent. 
 The safety profile of this plant in acute, 
subacute and subchronic tests was determined in 
Monji et al. (21). To assess the toxicity profile of 
this extract, female mice were administered the 
extract by oral gavages in acute (24 hrs), 
subacute (14 days) and subchronic (45 days) 
models. All clinical, hematological, biochemical 
and histopathological changes were assessed in 
appropriate mid points and end points and 
compared with control group. Doses up to 140 
mg⁄kg were recognized as maximum tolerated 
dose in subchronic model. Abnormal changes in 
kidney and liver weight in treatment groups as 
well as the significant elevation of biochemical 
parameters in 45 study days has suggested the 
possible hepatic and renal toxicity potentials of 
S. lavandulifolia extract with doses upper than 
140mg⁄kg. Doses up 70 mg⁄kg had no observable 
adverse effect. Therefore, it was concluded that 
low doses could be used in clinical trials on the 
possible therapeutic effects (21).  
Phenylpropanoids belonging to the largest group 
of secondary metabolites is produced by plants, 
in response to biotic or abiotic stresses such as 
infections. It is thought that the molecular basis 
for the protective effect of phenylpropanoids in 
plants is their antioxidant and free radical 
scavenging properties. It was determined from 
other studies that potential safety issues exist if 
suitable doses of flavonoids and isoflavones 
were consumed daily. Since the protective 
effects of Phenylpropanoids on the liver and 
kidney (22-24). and nephroprotection by 
flavonoid, epigallocatechin gallate 
and phenolics, propyl gallate and 
nordihydroguaiaretic acid, have been 
demonsrated in mice. (25-27), presumably other 
compounds are toxic. Phenol ring-containing 
flavonoids, upon oxidation by peroxidases, yield 
phenoxyl radicals which are cytotoxic (28-30). 
Other specific researches are necessary to find 
out the exact toxic component in this plant. In 
this regard and based on the results of this study 
the consumption of this plant should be with 
caution. 

 

Conclusion 
It must be kept in mind that clinicians should 
remain cautious until more definitive studies 
demonstrate the safety, quality and efficacy of S. 
lavandulifolia (31). For these reasons, extensive 
pharmacological and chemical experiments, 
together with human metabolism will be a focus 
for future studies. In this study, we also found 
that the use of extract can cause side effects in 
some cases, such as damage to the kidneys, even 
in some cases, the damage goes far necrosis of 
renal tissue (32-33). 
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Table1. Frequency of renal tubular epithelial cell degeneration in rats studied 

 
Degeneration of renal tubular epithelial cells Dose 

mg/kg/day Second Month First Month 

No 

lesion 

mild moderate No 

lesion 

mild moderate 

3 0 0 0 6 0 50 

6 0 0 1 5 0 100 

9 0 0 0 6 1 150 

3 2 0 0 7 0 200 

21 2 0 1 24 1 Total 

 

 

 

Table2. Frequency of necrotic epithelial cells in kidney slices of rats 

Necrosis of epithelial cells Dose 

mg/kg/day Second Month First Month 

No 

lesion 

mild moderate No 

lesion 

mild moderate 

2 1 - 6 2 - 50 

2 4 - 4 2 - 100 

1 8 - 3 1 - 150 

0 5 - 2 0 - 200 

5 18 - 15 5 - Total 
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Table.3: Distribution of mononuclear cells in the interstitial tissue slices of rat kidney 

mononuclear cells in the interstitial tissue Dose 

mg/kg/day Second Month First Month 

No 

lesion 

mild moderate No 

lesion 

mild moderate 

3 - - 6 0 - 50 

6 - - 5 1 - 100 

9 - - 5 2 - 150 

5 - - 7 0 - 200 

23 - - 23 3 - Total 

 

 

 

Table.4: The frequency distribution of fibrous tissue in the medulla 

fibrous tissue in the medulla Dose 

mg/kg/day Second Month First Month 

No 

lesion 

mild moderate No 

lesion 

mild moderate 

0 2 1 3 0 - 50 

2 3 0 5 2 - 100 

7 2 0 5 7 - 150 

5 0 0 5 5 - 200 

14 7 1 18 14 - Total 
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Abstract: Striae gravidarum (SG) is one of the most common connective tissue changes during pregnancy that may 
be causing concerns. The purpose of this study was to identify associated factors with striae gravidarum (SG) in 
pregnant women and their possible association with the characteristics of themselves and their newborns. A cross-
sectional study of 224 primiparous women delivering at an educational and therapeutic center was conducted. The 
data were collected via questionnaire and physical examination. The presence, absence, and severity of striae were 
evaluated by Davey’s score. Data were analyzed by using descriptive and analytical statistics (Chi-square test, t 
test). 81.3 percent of the participants had developed SG. Women who developed SG had gained significantly more 
weight during pregnancy (14.04 ± 4.5 vs 12.2 kg ± 4.6; P < 0.02) and had more body mass index (23.47± 3.6 vs 
21.76± 2.8; p<0.002 ). Family history of striae gravidarum in mother and sister have a significant association with 
the presence of SG. This study showed that genetic factors (family history striae gravidarum) and physical factors 
(weight gain during pregnancy and baseline body mass index) may have a very important role in developing striae 
gravidarum. The result of this study can help physicians to counsel Iranian pregnant women about their associated 
factors for striae gravidarum. 
 [Nasim Bahrami, Mohammad Ali Soleimani, Hamid Sharif Nia, Reza Masoodi, Hoorieh Shaigan  and Mitra 
Hekmat Afshar. Striae Gravidarum in Iranian Women: Prevalence and Associated Factors. Life Sci J 
2012;9(4):3032-3037] (ISSN:1097-8135). http://www.lifesciencesite.com. 445 
Key words: pregnancy, striae gravidarum, Associate factors, prevalence 
 
 

Introduction:  
The most common alteration in connective tissue 
of pregnant women is Striae gravidarum (SG);(1) 
that is no serious problem for bodily function, it is 
a disfiguring lesion that may cause cosmetic 
concerns in many women (2). SG mostly develop 
in the third trimester as reddish and slightly 
depressed streaks and disappear postpartum to 
leave permanent silvery scars, which are found 
sometimes over the breasts, thighs, hips and 
buttocks and commonly on the skin of abdomen.(3-
5) 
According to the findings of some surveys, 
although SG tend to occur in maximum skin 
stretching areas, the degree of striae formation is 

not correlated with the extent of body size 
enlargement during pregnancy. (6) In a study, 
Salter et al, found a correlation between the 
presence of striae and pelvic relaxation, a condition 
that is associated with decreased collagen content. 
(7) 
It is estimated that up to 90% of pregnant women 
develop SG, even though some research report the 
prevalence to be as low as 50%. (8) Some 
suggested risk factors for development of SG 
include family history, skin type, race, birth weight 
(BW), baseline body mass index (BMI), age and 
weight gain are found; but most of these factors 
have not been confirmed. (3, 9, 10)  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3033 
 

In this study, we want to evaluate the prevalence of 
striae gravidarum and associated factors in Iranian 
pregnant women who have a genetic background 
that might be different from previous reports. In 
addition to some of the previously studied risk 
factors, factors that affect healthy skin may be 
associated with striae gravidarum. Therefore, we 
looked at some factors, not studied in the past that 
may theoretically affect the risk of developing SG 
such as water intake, sleeping, bowel movement, 
fetal gender, and weight. Information of this 
present study can help physicians and midwives 
counsel and promote health care for pregnant 
women, and may lead to a better understanding of 
etiology of striae gravidarum with a possible cure. 
 
 
Materials and Methods  
A cross-sectional study was conducted on 224 
women who had given first birth and attended to 
the postpartum wards of Kosar Hospital, Qazvin, 
Iran in September - October 2011. The main aim of 
this study was the calculation of sample size for the 
prevalence of striae gravidarum. We carried out a 
pilot study on 50 primiparous postpartum women. 
With the prevalence of 79% of presence of striae 
gravidarum, and with the acceptable error of 5%, 
the sample size was 224. 
We excluded the pilot samples from the study. 
After obtaining written consent to participate in the 
study, all eligible participants were assessed during 
the postpartum period before their discharge from 
the hospital. The exclusion criteria included 
women with a history of diabetes mellitus, 
gestational diabetes and multiple pregnancies. The 
Data were collected via questionnaire and physical 
examination. 
There were three categories of general data in our 
questionnaire including socioeconomic and some 
interesting history (age, first degree family history 
of striae, water drinking habit, sleep hours, 
smoking, bowel movement, onset of striae, 
baseline body mass index, Skin type), pregnancy 
data (gestational age at birth, fetal birth weight, 
fetal gender, weight gain during pregnancy), and 
use of cosmetic products (cream, lotion, or oil) to 
prevent striae (frequency and regularity of 
applying).  
Socioeconomic status was determined based on the 
third party as low, moderate, and high socio-
economic status. Family history of SG was 
considered positive if the woman’s mother and/or 
sister had developed SG during her pregnancy. The 
water drinking habit was evaluated by asking about 
average number of cup of water drinking in each 
day. One cup was referred to the volume of about 

200 ml. Skin type was determined by interview 
questions based on the Fitzpatrick classification, 
which is based on how often a person burns and 
how well they tan when exposed to the sun. (11) 
Severity of SG was scored by Davey’s method. 
(12) According to this scoring system, each of 
organs (breast, abdomen, tight) was divided into 
four quadrants. Each quadrant was scored 0 for 
clear skin, 1 for a moderate number of striae and 2 
for many striae, giving a total score of 0-8. 
Physical examinations were carried out after 
completing the questionnaire by the author (NB). 
The dependent variables in this study were the 
presence and absence of striae and the severity of 
the striae which was measured by Davey’s score 
and the possible predictor with 16 variables. 
Independent t -test was used to compare all 
numeric variables within SG positive and negative 
groups when there was normally distributed 
continuous variable (tested with one-sample 
Kolmogorov–Smirnov test). Fisher’s exact test and 
chi-squared test were used to compare the 
dichotomous characteristics in participants with or 
without SG where applicable. Some data have been 
reported as mean ± SD where necessary. 
Significance was set at 0.05. 
This study was approved by the ethics committee 
of Qazvin University of medical sciences in Iran. 
Informed consent was obtained from all subjects. 
In return for their participation, women were given 
a packet of brochures about the postpartum period, 
breast feeding, and newborn care.  
 
 
Results 
During the study period, 496 women were admitted 
to the hospital for delivery. Of these, 224 were 
eligible for participation in the study. 246 women 
of them were multiparous, 17 women were 
discharged before it was possible to approach 
them, and 9 were not interested in participating in 
the study. Of the 224 women enrolled in the study, 
182 (81.3%) developed SG in at least one of the 
assessed sites.  
 Amongst 182 women of positive striae group, 35.6 
% had striae in more than one site; 32.4% in two 
sites and 31.8 % in more than two sites. 174 
women (95.6%) developed SG on the abdomen, 74 
(40.6%) developed SG on the breasts, and 110 
(60.4%) developed SG on the thighs during their 
pregnancy. Mean and SD of Davey score in breast, 
abdomen and thighs were 1.08 ± 1.55, 4.31 ± 2.21 
and 1.76 ± 2.02 respectively. Maternal age ranged 
between 13 and 37 years. The majority of the 
women were between 20 and 25 years of age 
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(44.2%), and the mean and SD of maternal age 
were 22.45 ± 4.4 years. 
169 cases (75.4%) reported as having first degree 
family history of striae gravidarum (mother and/or 
sisters), in which 47 cases (21%), 89(39.7%) and 
33 (14.7%) were mother, sisters and mother, and 
sisters, respectively. The average water intake in 
these women was 7.81 ± 2.9 cups/ day. All of the 
women were nonsmokers, and 32(14.3%) were of a 
low, 154(68.8%) moderate, and 38(17%) 
socioeconomic status. The average sleep in these 
women was 9.09 ± 1.9 hours/ day. In the striae 
group, women reported that the striae began to 
appear at average gestational age of 6.82 ± 1.4 
months. Figure 1 shows the distribution of the 
began striae in participant. Baseline Body Mass 
Index ranged from 14.7 to 36.26 kg/m2 with a 
mean of 23.15 ± 3.5 kg/m2. The predominant skin 
type in our population was Fitzpatrick II 41 
(18.3%), III 162 (72.3%), and IV 21(9.4%). 
71 women (31.7%) had used some kinds of 
cosmetic products such as lotion, cream, or oil 
during their pregnancy in an attempt to avoid the 
development of SG, and 5 (2.2%) had used more 
than 1 cream or lotion. Amongst these women, 
39.4% applied it regularly. There was a large 
variation in the types of creams used. The most 
commonly used products were olive oil 51(22.8%).  
Of the 16 variables investigated, 3 variables were 
family history, maternal weight gain and Baseline 
Body Mass Index were found to be significantly 
associated with the presence of SG. No relationship 
was noted between other variables in this study and 
the risk of developing SG. These findings are 
summarized in Table 1 and 2. 
 
 
Discussions 
Striae gravidarum is a common cosmetic problem ,
which occurs during pregnancy. The present study 
provides a clinical assessment of the prevalence 
and associated factors for striae gravidarum in the 
cross sectional study of racially homogeneous 
women. This study is one of the few studies that 
authors evaluated striae gravidarum in other 
common sites including thighs, breasts and 
buttocks, and not only in the abdomen as in 
previous studies.  
The results showed that the prevalence of SG was 
81.3%. Among the investigated sites, mean score 
of Davey’s scale in abdomen was more than the 
other sites. In most studies, the authors reported the 
prevalence of SG over 50 percent. (5, 8, 13) 
However, this prevalence in Western countries 
such as UK (47-52%) (5, 12) and USA (55%)(3) 
were lower than middle East such as Lebanon 

(60%)(8) and Iran (87.7%).(14) The present 
information shows that racial differences are 
important factors that may have an impact on the 
prevalence of SG. 
In our study, SG developed in younger women 
more than the older ones. However, the difference 
was not statistically significant. On the other hand, 
in the studies of Osman & Ratree the mean age of 
women who developed SG was less than women 
who did not. (8, 15) Durmazlar et al also noted that 
women with SG had less median age than those 
with no SG.(16) 
Some authors state that, the connective tissue of the 
young women with more collagen and less cross-
linking of collagen is readier to undergo the partial 
tearing that occurs in response to the stretch 
associated with striae gravidarum formation. (4, 
17) In addition, young skin has less Fibrillin than 
old one and this deficiency of Fibrillin has a role in 
the formation of SG. (18) 
Much controversy exists in the literature about 
association of positive family history and SG. 
Similar to some of the previous studies,(5, 15) we 
found that the prevalence of SG in Women who 
had a positive family history of SG was more than 
those who did not have. There are different reports 
about the relationship between family history of 
SG and the risk of their development. Whereas, 
according to Lerdpienpitayakul et al, there was not 
significant relationship between family history of 
SG and the risk of its development. (13) Perhaps 
the explanation is that the quantitative setting of 
skin collagen is both individual and site specific 
and the control of this phenomenon relates to 
genetic. (17)  
No correlation was found between cream use and 
SG development, which is consistent with previous 
Studies.(13, 15) Whereas, another study found that 
the use of oil and massage significantly reduced the 
likelihood of SG development. (12) There are 
different suggestions for prevention and treatment 
of SG that have been done, but no successful 
preventive interventions have been recognized. The 
nature of our study makes it difficult to draw any 
conclusion regarding a possible advantage or role 
of some of the creams utilized.  
We also found out that maternal weight gain and 
BMI were significantly associated with the 
presence of SG. Some studies have shown that 
increase in maternal weight gain is associated with 
the presence of SG. (13, 15) Since the abdominal 
wall in women with higher pregnancy weight is 
more stretched, it is associated with a higher risk of 
SG. According to studies, rapid weight gain during 
pregnancy is an important factor in stretching or 
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tearing in the skin and correlating with SG 
development. (17) 
Much controversy exists in the literature about 
association of water intake and SG. Some of the 
studies reported that prevalence of SG decreases by 
higher water intake.(13) Whereas, similar to 
Ratree’s study (15) we found no significant 
association between water intake and prevalence of 
SG. 
Higher water intake was believed to soak the skin 
and improve flexibility and elasticity of the skin. 
Some studies suggested that SG clearly relates to 
changes in structures that provide the collagen 
string of skin with its tensile strength, elasticity, 
flexibility, and reaction force.(7, 9, 18) 
The most of women in this study stated that they 
had the normal bowel movement during pregnancy.  
There are few studies for the evaluation of 
relationship between bowel movement and SG. 
However, Ratree et al showed that no significant 
relationship exists between constipation and 
prevalence of SG.(15) 
The authors found that baby’s higher birth weight 
and sex were not significantly associated with 
SG.(5, 13) The present finding is inconsistent with 
previous studies. Atwal et al stated that the 
prevalence of SG is higher among mothers who 
had son rather than mothers who had daughter. (5) 
However, some authors mentioned that there is no 
significant relationship between the sex of baby 
and the prevalence of SG.(13) Thomas & Liston 
believed that the occurrence of SG was the result of 
the amount of stretch applied that depends on the 
size of the baby.(9)  The size of the pregnancy 
content, which mainly relates to the size of the 
baby, is the factor of rapid skin stretch that results 
to SG. 
Women with lower family income had more 
prevalence of SG than those with higher family 
income.(5, 13) In addition, low socioeconomic 
women may be more likely to get pregnant earlier 
which is associated with developing of SG.(5) But 
in our study, the socioeconomic status had no 
significant association with SG. Perhaps women 
who have lower socioeconomic status, gain lower 
weight during pregnancy, which reduces the 
chance of SG occurrence. 
Similar to the Atwal & Osman study,(5, 8) we also 
found no significant relationship between skin type 
and severity of SG. On the other hand, 
Lerdpienpitayakul et al found that the prevalence 
of SG in women with lighter skin is more than 
darker skin.(13) Chang, et al, found that non- white 
women had a greater association with striae than 
white women. 

 It seems genetic and mechanical factors are more 
associated with higher incidence of SG, and type of 
skin alone cannot determine the severity of SG in 
women. (3) Unfortunately, our study population was 
too racially homogeneous to determine any 
differences with regard to SG risk related to skin type. 
 
 
Conclusion: 
This study showed that genetic factors (family history 
striae gravidarum) and physical factors (weight gain 
during pregnancy and baseline body mass index) may 
have a very important role in developing striae 
gravidarum. Pregnant women often request 
information regarding the risk factors of developing 
SG and means to prevent their appearance during 
their prenatal visits. Our findings can help physicians 
and midwives answer some of these questions when 
counseling patients about SG. Although some of the 
factors associated with SG are not modifiable (age 
and family history), other factors such as weight gain 
during pregnancy and Baseline body mass index are 
modifiable. Future research should focus on 
preventive methods that may reduce the likelihood of 
SG development. More specifically the prophylactic 
use of creams and lotions should be further 
investigated to determine once and for all if these 
treatments have any benefit. 
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Figure 1: Distribution of the began striae gravidarum in participant base on month of pregnancy 
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Table 1. Antenatal and fetal characteristics and their association with development of striae gravidarum 

Characteristic 
 striae gravidarum 

Total (%) P Value  Present (%) Absent (%) 

Family history yes 147(87) 22(13) 169(100) 0.001* no 35(63.3) 20(36.4) 55(100) 

Cream or lotion use yes 63(88.7) 8(11.3) 71(100) 0.06* no 119(77.8) 34(22.2) 153(100) 

Bowel movement Constipation 37(86) 6(14) 43(100) 0.37* normal 145(80.1) 36(19.9) 181(100) 

Fetal gender male 87(82.1) 19(17.9) 106(100) 0.76* female 95(80.5) 23(19.5) 118(100) 

Socioeconomic 
low 24(75) 8(25) 32(100) 

0.19* moderate 130(84.4) 24(15.6) 154(100) 
good 28(73.7) 10(26.3) 38(100) 

Skin type 
II 31(75.6) 10(24.4) 41(100) 

0.22* III 136(84) 26(16) 162(100) 
IV 15(71.4) 6(28.6) 21(100) 

Total 81.3(100) 18.7(100) 224(100)  
* Chi square test 
 
 
 
 
 
 
 
Table 2. Numeric factors and characteristics of women with and without Striae gravidarum and their newborns 

Characteristic striae gravidarum Total (%) P -Value Present (%) Absent (%) 
Maternal Age mean 22.37 ± 4.3 22.83 ±4.8 22.45 ± 4.4 0.57** 
Liquid use mean cup/day 7.97 ±2.9 7.14 ± 2.7 7.81 ± 2.9 0.08** 
Sleep/day 9.07 ± 1.9 9.16 ± 1.8 9.09 ± 1.9 0.77** 
Weight gained 14.04 ± 4.5 12.28 ± 4.6 13.71 ± 4.5 0.02** 
Body Mass Index 23.47 ± 3.6 21.76 ± 2.8 23.15 ±3.5 0.002** 
Fetal weight 3201.48 ± 394 3138.09 ± 404 3189.59 ±395 0.36** 
Total 81.3(100) 18.7(100) 22491000  

** Independent t test 
 
 
11/24/2012 
 



http://www.lifesciencesite.com2012;9(4)                                                           Life Science Journal 

 

3038 

 

Risk factors of renal stone in patients with recurrent nephrolithiasis: A case-control study 
 

 
Ali Ghorbani1, Heshmatollah Shahbazian1 and Leila Moradi2 

 

1Department of Nephrology, Golestan Hospital, Ahvaz Jundishapur University of Medical Sciences 

2Department of Internal Medicine, Sina Hospital, Ahvaz Jundishapur University of Medical Sciences 

Corresponding Author: Ali Ghorbani, Department of Nephrology, Golestan Hospital, 
Golestan Blvd, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. 

Fax: +98 611 374 3013 Tel: +98 611 374 3013 E-mail: dralighorbani@yahoo.com 
 

 
Abstract: Renal stone disease is common and caused by a variety of conditions. The overall lifetime rate of renal 
stone in the general population is approximately  5-12%. The aim of the present study was to determine the 
prevalence of recurrence rate and metabolic changes present in patients with urinary lithiasis. Patients with renal 
stone, who attended the nephrology clinics in Ahvaz, Iran, were enrolled into the study. One hundred and forty 
patients and 60 control cases were recruited to the study. Predominance observed for male gender, with   2.1:1 
ratio. There were also 33 men and 27 women in control group. Mean age was 36.8±14.3 and 40.5 ± 14.5 years for 
patients and control group respectively.  Frequency of diabetes mellitus (p = 0 .90), urinary tract infection (p = 0.125) 
and cystinuria (p = 0.181) did not significantly differ among patients and control cases. Mean body mass index, daily 
fluid intake, serum fasting glucose, potassium, sodium, magnesium, calcium, alkaline phosphates, parathormone and 
cholesterol show no statistically significant difference between patients and control group. Mean serum BUN, 
creatinine, phosphorus, uric acid, and triglyceride levels were significantly higher in patients compared to control 
group. Mean of 24-hour urine volume, excreted sodium, uric acid, and citrate were significantly higher in 
patients group too. We concluded that evaluation of recurrent stone formers by examining their blood and urine 
samples, especially 24-hour urine sample, is beneficial to find underlying metabolic disorder. 
[Ali Ghorbani, Heshmatollah  Shahbazian and Leila Moradi. Risk factors of renal stone in patients with 
recurrent nephrolithiasis: A case-control study. Life Sci J 2012;9(4):3038-3043] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 446 
 
 
 
1. Introduction 
 
Renal stone disease is common and caused by a 
variety of conditions (1, 2). The overall lifetime rate 
of renal stone in the general population is 
approximately 5-12% (2-5). 
Renal colic affects approximately 1.2 million 
people each year and accounts for about 1% of all 
hospital admissions worldwide (2-5). It is estimated 
that almost 40% of stone formers will have a 
recurrence within 3 years (6-8), and 60% of them 
experience the third episode within 9 years of first 
episode (9). 
Conditions in which there is low fluid intake, high 
animal protein intake and alcoholism (10, 11), 
infections, metabolic disorders such as 
hypercalcemia (3, 7), hypercalciuria, obesity, and 
diabetes mellitus are now, known to be associated 
with increased stone risk (8, 12-17). Now there are 

obvious evidences revealed that medical 
treatment, especially correction of blood and urine 
disturbances, can reduce stone formation (5). 
Assessment of hygienic dietetic aspects and 
diagnosis of potential metabolic changes are factors 
on which we can interfere, modifying the progression 
of this pathology that is characterized by high 
recurrence (11-17). The aim of this study was to 
determine the prevalence of metabolic disorders in 
patients with recurrent nephrolithias in southwest of 
Iran. 
 
 
2. Materials and methods 
 
This study was performed in one of the hottest 
places in Iran, Ahvaz city, where air temperature 
may exceed 122° Fahrenheit. Patients with renal 
stone who attended the nephrology clinics in 
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Ahvaz, were enrolled into the study. Patients 
receiving medication or diet modification for 
possible underlying metabolic disorder were 
excluded. Finally, 140 patients were enrolled into the 
study. Of referred patients, 60 cases were chosen 
and adjusted for contributing variables. All of the 
cases were weighted. Their height was measured 
and their body mass index (BMI) was calculated. 
Metabolic evaluation consisted collection of 24-hour 
urine samples for measuring calcium, 
magnesium, sodium, phosphorus, citrate, oxalate, 
uric acid, and cystine. Also serum levels of fasting 
glucose (FBS), creatinine, uric acid, cholesterol, 
bicarbonate, phosphorus and parathormone (PTH) 
were determined. Urinary specific gravity and pH 
were measured by dipstick. Finally, urine culture was 
performed to detect urinary tract infection. Renal 
failure was considered as serum creatinine level 
higher than 1.4 mg/dL (18-21). Data are presented as 
the mean ± standard deviation or percentage as 
appropriate. Null hypothesis was tested by one-
sample Kolmogorov-Smirnov procedure. Chi-square 
test with Yates’ correction is used for comparisons of 
dichotomous data. Comparison of mean between the 
groups is performed using the one sample 
independent t test. A p-value less than 0.05was 
considered as significant. 
 
3. Results 
 
One hundred and forty patients and 60 control 
cases were recruited to the study. Predominance 

observed for male gender, with 95 men (67.9%) 
and 45 women (32.1%), ratio: 2.1:1. There were 
also 33 (55%) men and 27 (45%) women in control 
group. Mean age was 36.8 ± 14.3 and 40.5 ± 14.5 
years for patients and control group respectively. There 
was no statistically significant difference between 
mean age of the patients and control group (p =0 
.823). Familial history of nephrolithiasis was 
positive in 23.6% of patients, but only was 1.7% in 
control group (p <0 .001). Frequency of diabetes 
mellitus (p  = 0 .90), urinary tract infection (p = 
0.125), and cystinuria (p = 0.181) did not  
significantly differ among patients and control cases. 
Mean body mass index, daily fluid intake, serum 
fasting glucose, potassium, sodium, magnesium, 
calcium, alkaline phosphates, parathormone and 
cholesterol showed no statistically significant 
difference between patients and control group, as 
well in mean  level of 24-hour urine magnesium, 
phosphorus, and oxalate (table 1). Mean serum BUN, 
creatinine, phosphorus, uric acid, and triglyceride 
were significantly higher in patients compared to 
control group. Mean 24-hour urine volume, 
excreted sodium, uric acid were significantly 
higher in patients group too (table 1). Mean daily 
urinary citrate was significantly lower in patients group 
in comparison to control group (p=0.045). Renal 
failure was found in 10 patients. Hyperuricemia, 
hyperuricosuria and hypocitraturia were detected 
in 26 (18.5%), 30 (21.4%), and 83 patients (59.2%) in 
patients group, respectively. 
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Table 1:  Demographic and laboratory data of patients and control group 
 

 Scale Patients Control group p-value 

Age Year 36.8 ± 14.3 40.5 ± 14.5 0.823 

BMI Kg/m2 25.6 ± 3.8 26.2 ± 3.1 0.259 

Fluid intake Liter 2.2 ± .5 2.3 + .5 0.85 

Fasting blood sugar mg/dL 92.4 ± 28.1 97.7 ± 47.7 0.386 

Serum potassium mEq/L 4.2 ± .6 4.2 ± .3 0.319 

Serum sodium mEq/L 140.6 ± 5.2 140.7 ± 3.4 0.895 

Serum BUN mg/dL 16.9 ± 6.1 14.7 ± 4.8 0.006 

Serum creatinine mg/dL 1.03 ± .27 .87 ± .22 <0 .001 

Serum magnesium mg/dL 2.2 ± .3 2.1 ± .3 0.64 

Serum phosphorus mg/dL 3.5 ± .8 4.1 ± .6 <0 .001 

Serum calcium mg/dL 9.4 ± .8 9.5 ± .5 0.244 

Serum Uric acid mg/dL 6.1 ± 1.6 5.4 ± 1.3 < 0.001 

Serum PTH pg/ml 49.9 ± 60.1 48.9 ± 15.9 0.84 

Serum alkaline phopsphatase U/L 197.6 ± 85.7 217.5 ± 66.5 0.078 

Serum cholesterol mg/dL 187.8 ± 48.8 184.4 ± 46.7 0.647 

Serum triglyceride mg/dL 205.5 ± 96.8 159.5 ± 84.4 0.001 

24-h urine volume L/24 h 1647.6 ± 676.4 1409 ± 418.5 0.003 

24-h urine protein mg/24 h 103.2 ± 55.2 151.3 ± 231.8 0.108 

24-h urine phosphorus mg/24 h 595.2 ± 236.7 564.5 ± 134.3 0.247 

24-h urine magnesium mg/24 h 60.2 ± 35.5 68.9 ± 39 0.223 

24-h urine sodium mmol/24 h 152.6 ± 75.2 129.2 ± 41 0.005 

24-h urine uric acid mg/24 h 676.6 ± 624.5 545.6 ± 168.6 0.023 

24-h urine oxalate mg/24h 28.8 ± 37.9 27 ± 40 0.766 

24-h urine citrate mg/24h 407.5 ± 272.7 482.7 ± 226.3 0.045 

24-h urine calcium  mg/24 165.3 ± 96.4 131 ± 46.5  0.032 
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4. Discussion 
 
Better understanding of pathophysiology and 
applicable therapeutic managements, specific 
therapies in particular, have increased the 
importance of evaluation of urolithiasis (1,5). 
Significance of management of underlying medical 
disorders come clear regarding this fact that kidney 
stones have a high recurrence rate. In our study, the 
most frequent metabolic change in patients who with 
recurrent stones was hypocitraturia, followed by 
hyperuricosuria and hyperuricemia. 
Marangella et al. found that renal stones induce a 
clear-cut influence in accelerating the natural 
worsening of glomerular filtration rate (22). Similarly 
in showed that patients with urolithiasis had higher 
serum levels of BUN and creatinine. In our study, 
patients experienced hyperuricemia and 
hyperuricosuria, more than control group. It is in 
concordance with previous studies which 
demonstrated hyperuricemia and hyperuricosuria as 
the risk factors for stone formation (23). There is 
dominancy in plasma triglyceride in patients group 
compared to control group as mentioned in table 1. 
Orzaki et al noticed that 24-hour urine volume 
decreased in 39.7% of patients with recurrent renal 
stone (24), but in contrast, mean 24-h urine volume 
was significantly lower in patients group in 
comparison to control group. We found natriuresis 
as a risk factor of urolithiasis in 17.8% of patients. 
It may be a result of high salt diet in Ahvaz city, 
especially in hot days. Stone risk is greater in those 
who had hypercalciuria, reported as high as 50% 
in recurrent episodes (24-26). We found hypercalciuria 
in 12 (9%) patients. Of them, one had 
hyperparathyroidism. Genetic, dietary and climate 
diversity may justify the difference. Similar to our 
results Mortazavi et al. found that 60% of children 
with urinary stones had hypercalciuria with unknown 
origin (27). In contrast to previous studies, rate of 
hypercalciuria is lower in our patients, maybe due 
to dietary habits. As discussed earlier, hypocitraturia 
is the most frequent metabolic changes in our 
patients. Despite the results found by Mithani et a.l 
in Pakistan (28), many authors noted 
hypocitraturia as a major risk factor for stone 
formation (23-29). Pathogenesis of hypocitraturia 
remained unclear (23, 24, 28, 29). Regarding to the 
diversity of genetic, dietary and climate factors 
and the fact that correction of biochemical 
disturbance can prevent stone formation (30-36), 
we concluded that the evaluation of recurrent stone 
formers by examining their blood and urine samples, 

especially 24-hours urine sample, is beneficial to find 
underlying metabolic disorder. 
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Abstract: The most important principle for organization is permanence and development. Today, for 
permanence in the stage of competition, creativity is vital and important work [2] one of the effective factors in 
creativity is manager’s organization attitude. One of the unique characteristic of human is his enjoyment from 
attitude. Human being could rule over the variable and complex environment by his thinking and continuing 
his life. People think with their especial style about circumstances facts [5] if we acquaint with people’s 
attitude, we can better find how the other think do. This fact will help us to communicate with others and this 
makes us possible to express our thought as this can be compatible with their attitude. This article studies the 
relationship between the kinds of attitude and managers organizational creativity in Islamic Azad Universities 
in Tehran Province. The researcher method was a kind of correlation and collected data and information were 
done by questionnaire and its results was analyzed by descriptive and inferential statistics and SPSS software 
was used for test. The results show that the emphasis of the main hypothesis to confirm with two secondary 
hypotheses, it means, there are meaningful relation between synthetic attitude and functional styles with 
managers organizational creativity and there are not meaningful relation between analytical, realist idealist 
thinking styles. 
 [Azita Sherej Sharifi and Maryam Charrakh. The Effect of Attitudes on Managers Creativity. Life Sci J 
2012;9(4):3044-3051] (ISSN:1097-8135). http://www.lifesciencesite.com. 447 
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1. INTRODUCTION 

In educational matters, attention to the attitude 
has the most important. Because the aim of the 
education is to give power the person on logical, 
clear attitude in order to solve the problems and 
life difficulties and organizing the last experiences 
and then to get success for the future.  

Also in managerial studies, discussion about 
attitude style, manager’s perception methods has 
earn marked the especial centre to its [1]. Vailez 
in (1992) expresses in a definition of thinking 
style: Thinking style is personality behavioural 
models to appear in organizational activities and 
work, continually and others to know him by 
virtue of it. The effective varieties on the forming 

of attitude styles to consist of culture, age, sex, the 
parent’s attitude style job [7]. 

Thinking style is an idea to express about 
people, things or events. In the other words, it is 
the reflected feeling of people about one thing [5]. 

In this article, the aim of attitude style is a tool 
for compatibility of a person with his environment 
and doing more activity. It was derived of 
Harrison and Branson definition. Thinking helps 
to people to be compatible with the work 
environment. If managers in an office have a good 
behaviour with his staff, possibly, the positive 
attitude will create in them (with regard to 
supervision and organization). Positive attitude to 
be caused the compatibility of people with 
environment, the organization of their work place 
and it prepares the base of their next behaviours. 
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About (2002) that, analytic thinking was identifies 
in it. The people with synthetic attitude style 
believed each person has especial theory and view 
point for himself and there are not two people that 
reality to be the same for them. People with 
synthetic attitude style to leave an impression on 
high standard and aims and they have worth 
attitude to manager and human. 

In the role of manager, an organization is 
seeking for argument and uniformity between 
people. Functional people often to present much 
with the nature and speed in success with the 
others attitude. They, people, do not have long 
term and the great programs but they intend to be 
short term and functional thinkers to have step by 
step approach to the life. Annalistic people 
apparent are calm, exacting and possibly cold and 
rarely predictable. They see the world regular and 
logical. Realistic people intend to have powerful 
and honesty appearance, their most important 
strategy is experimental discoveries which are 
realistic construction [10]. 

One of the arguments about attitude discussion 
is creativity. Taylor (1988) says: Creativity is the 
forming of experiences in organization which is 
new. Gilford would have known creativity with 
divergent attitude (to get new approaches for 
solving problem) a synonymous against 
convergent attitude to get a correct answer. 

Attitude style is a point view to express about 
people, things or events. In other word, it’s 
reflecting of the kind of people feeling about one 
thing. [4] 

In this article, the aim of creativity is the ability 
of different ideas in a unique method to have an 
unusual communication between different ideas 
[9]. Organizational creativity consists of 
presentation of thinking, a new design in order to 
improve the quality or quantity of organization 
and innovation. Increasing creativity in an 
organization can be led to the increasing quantity 
and service quality and reducing costs and 

preventing of losing resource, reducing 
bureaucracy, increasing competition, increasing 
productivity, motivation and occupational 
satisfaction in staffers[8]. The business College of 
Harvard University knows 3 elements of related 
skills to the area or matter and related skills to 
motivation and creativity as the main part of 
creativity. The first element of related skills to the 
area or subject consist of attitude, knowledge, 
recognition to the reality, the principle and 
viewpoint of its subject that this obtains by realist 
brilliant, Experian and training in its area. 
Creativity consists of the element and different 
section. Teresa Amiable, the chancellor of 
Harvard University of business of college 
researches canter express about the second 
principle. It means: 

The related skills to creativity: If  a person to 
obtain creativity skills (like the answer of 
question) he can uses the new method of subject 
skills or he increases them or he obtains the better 
method of subject skills or he increases them or he 
obtains the better methods for their using. 

The third element is related skills in motivation 
which is one of the most parts of creativity and 
determines that what will exactly do the staffers 
[3]. Acquaintance of person with attitude style can 
develop his strategies in decision-making and the 
question response and it is caused to reduce the 
false decisions. From the highest level of 
governmental organizations to the lowest degree 
of educational staff in an institute to need 
educational manager with the correct attitude, 
logical, useful and creativity styles[6]. 

The aim of this research is to investigate the 
relationship between the kind of attitude style and 
the organizational creativity of managers in 
Islamic Azad University branches of Tehran 
Province and evaluation and measurement of each 
variable in this organization. 
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TABLE 1: LITERATURE REVIEW OF RESEARCH. 

 
Researcher(S) Year Title Method Results, Findings 

Zhang 2006 

The Study Of Attitude 

Relation And Creativity In 

371 Men(18-19 Years Old) 

Regression 

Attitude Style Has Direct Relation With 

Total View Point And Attitude Style Has 

Negative Relation With Minimum 

Viewpoint. 

Kiong Park & 

Hipark 
2005 

The Study Of Relationship 

Between Science Talent And 

Attitude Styles In Globe 

Regression 

The Comparison Of Attitude Styles Can 

Be The Important Component Of Science 

Talent. 

Chaohoang 2002 

The Comparison Of Teachers 

Attitude Styles And Female 

And Male Students  

Casual-

Comparative 

Teachers And Female Students Prefer 

Synthetic And Analytic Style Than His 

Male Competitor And Also Male 

Teachers Prefer Synthetic And 

Pragmatist Style Than Female Teachers. 

Mohammad 

Moghimi 
2008 

The Study Of Relationship 

Between Management 

Compatibility And Attitude 

Style In Governmental 

Organizations Managers 

Regression 

There Are Relationships Between 

Attitude Styles And Managers 

Compatibility And In Attitude Styles 

Many Manager Conducts On Based 

Pragmatism And Combinational Attitude 

Style In Management Organization. 

Fakhri Al  

Sadat Hoseini 
2007 

The Study Of Creative 

Management Role In An 

Important Teacher Teaching 

Method In High School 

Case Study 

There Are Relationship Between 

Creative Management And Preparation 

And Performance Of Teachers 

Curriculum Design 

Zahra Fathi 2006 

The Study Of Teacher’s 

Attitude About Female 

Managers Of Managerial 

Styles 

Case Study 

There Are Meaningful Relations 

Between Attitude Styles And Managers 

Compatibility. Often High School 

Female Managers Have Consultative 

Style And The Other Style Have A Low 

Ratio. 
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2. RESEARCH HYPOTHESIS 

Main hypothesis: 
1-There are relationship between managers of 

organizational creativity and the kind of attitude 
styles. 

2-There are relationship between managers of 
organizational creativity and synthetic attitude 
style. 

3-There are relationship between organizational 
creativity and analytic attitude style. 

4- There are relationship between organizational 
creativity and realist attitude style. 

5- There are relationship between organizational 
creativity and synthetic attitude style. 

 

A. Materials and Methods 

This research is on based the aim of applied type 
and according to the method of correlation-
descriptive statistical universe was formed by 
all managers of Islamic Azad university 
branches in Tehran province. According to 
received statistics, the  

number of managers who took up in these 
organizations is 259 subjects that the sample  

calculated 202 subjects by using Morgan and 
Korjsi table. The data was collected by 
questionnaire among samples. The answer of all 

dependent and independent variable in 
questionnaires had selected validity because the 
view of experts was applied in this field. Alfa 
Cronbakh coefficient which calculated by SPSS 
Software is equal 0/91 and calculated the end 
coefficient for each component is more than 0/7 
, so it is concluded that questionnaire has a 
suitable ending. 

 
 

B. Results and Discussion 

This article is to intend to investigate the relation of 
the type of managers’ attitude style and its 
organizational creativity. For this purpose, one 
main hypothesis and 5 secondary hypothesis 
was designed. In referential static, for the main 
hypothesis test from multi regression was used 
step by step method and correlation coefficient 
was used for investigating secondary hypothesis 
.In the main hypothesis was claimed that there 
is meaningful relation between the kind of 
attitude styles and managers organizational 
creativity. The result of correlation coefficient 
has been done between variables of attitude 
style and organizational creativity. 
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TABLE 2: THE OPPOSITE CORRELATION FOR ORGANIZATIONAL CREATIVITY AND 
PREDICTED VARIABLE ATTITUDE STYLES. 

 
Variable 1 2 3 4 5 

Organizational creativity 

 

** 

-0/469 

 

-0/010 

** 

-0/353 

 

-0/003 

 

0/060 

Predicted variables 

1-synthetic attitude style 

 

 

- 

 

** 

0/207 

 

* 

-0/133 

 

 

-0/044 

 

 

-0/112 

2-Idealist attitude style  

- 

 

- 

* 

0/131 

 

0/031 

 

-0/011 

3-Functional attitude style  

- 

 

- 

 

- 

 

0/056 

* 

-0/099 

4-Analytic attitude style  

- 

 

- 

 

- 

 

- 

* 

0/144 

5-Realist attitude style - - - - - 

 
P*<0/05      p**<0/01 

 

 
According to Table Data, the research 

hypothesis can be investigated. 
Main hypothesis: There are relationship 

between the kind of managers’ attitude style and 
their organizational creativity. The data shows 
there are meaningful linear relation between 
dependent variable of organizational creativity 
and functional and combinational attitude styles 
but there are not meaningful and linear relation 
between organizational creativity with synthetic 
attitude styles, analytic and realist style (r=0/353) 
The most correlation belongs to the positive 
correlation of organizational creativity with 
functional attitude style (r=0/469). 
1-There are meaningful and negative correlation 
between combinational attitude style with 
organizational creativity (r=-0/469, p=0/000). 

2-There are not meaningful correlation between 
synthetic attitude style with organizational 
creativity (r=-0/010, p=0/441). 
3-There are meaningful and positive correlation 
between functional attitude style and 
organizational creativity (r=0/353, p=0/000). 
4-Theer is not meaningful correlation between 
realist attitude styles with organizational creativity 
(r=0/003, p=0/483). 
5-The summery for regression analysis has shown 
in Table2 in step by step method for predicting 
creativity on based attitude styles (r=0/060, 
p=0/197). 
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TABLE 3: THE SUMMERY OF REGRESSION ANALYSIS FOR CREATIVITY PREDICTION ON 
BASED ATTITUDE STYLES (N=202). 

 
step Predicted variable R R2 2R  SED 

1 Combinational attitude style 0/469 0/220 0/216 24/767 

2 Functional attitude style 0/353 0/306 0/299 23/416 

 

 
The above Table shows the summery of the 

model 
As it is seen, the model in the first step has 

initiated the score of combinational attitude style 
and this variable could explain about 0/22 
variance away. In the other word, this variance 
has increased about 57 of variance. 

(F) Variance analysis in each two models in 
%1 level is meaningful. It means: There are 
meaningful different between two variance of 
combinational attitude style and functional 
attitude style in creation of organizational 
creativity. 

 
 

 
TABLE 4: STEP BY STEP REGRESSION ANALYSIS COEFFICIENT FOR PREDICTION OF 

ORGANIZATIONAL CREATIVITY ON BASED ATTITUDE STYLES. 
 

Model Variance B SED B t p 

1- Basic number 

Combinational attitude 

style 

250/613 

-1/337 

8/746 

0/178 

- 

-0/469 

28/655 

-7/512 

0/000 

0/000 

       

2- Basic number 197/136 13/563 - 14/535 0/000 

Combinational attitude 

style 

-1/224 0/170 -0/430 -7/214 0/000 

Functional attitude style 0/836 0/168 0/296 4/976 0/000 

 
 
According to above results and F meaningful 

in variance analysis table and T in above tables, 
regression equation can be written for model 1 
as below: 

y = a + b1x1 
 
Which by coefficient substitution in above 

formula of equation, the prediction of 
organizational creativity=250/613+ (-1/337) 
(combinational attitude style). 

According to gradient quality in above 
formula, whatever the rate of combinational 
attitude style is least, the most quantity will 
predict for creativity of organization. Also, 

according to the model 2 in above table, 
regression equation as follow: 

Organizational creativity=basic quantity + 
gradient (combination attitude style) +gradient 
(functional attitude style). 

Organizational creativity=197/136+ (-1/224) 
(attitude style) + (0/836) (fundamental attitude 
style). 

According to the gradient quality, whatever 
the quantity of combinational attitude style to be 
the least than functional attitude style, the best 
components are for prediction of organizational 
creativity. 

According to the results from table 3, the 
quantity of standard coefficient is related to -
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0/469 combinational attitude style and standard 
coefficient of  0/296 fundamental attitude style 
shows that combinational attitude style have 
more effect on organizational creativity 
,functionally, and inversely. And in lieu of one 
unite addition in combinational attitude style to -
0/469 amount reduces from organizational 
creativity and in lieu of one unite addition in 
functional attitude style to 0/296 amount is 
added to organizational creativity. 

            As it is seen, Amount in functional and 
combinational attitude style is in order 4/974and 
-7/512 and this numbers show that correlation 
between combinational attitude style and 
organizational creativity is inverse and 
meaningful and correlation between functional 
attitude style and organizational creativity is 
directly meaningful. 

 

3. CONCLUSION 

This article was presented by 5 components 
model of Bramson,Herison attitude style 
(combinational attitude style, synthetic 
,functional, analytic, realist) as predicted 
variable which the results show the main 
hypothesis claim to be confirm with two 
secondary hypothesis. It means: There are 
meaningful relation between combinational 
attitude style and functional style with 
managers’ organizational creativity and 
synthetic, realistic and analytic attitude style are 
not meaningful relationship with organizational 
creativity. For this viewpoint, it is compatible 
with Mohammad Moghimi article (2008) which 
is under the title “The study of relationship 
between management compatibility and attitude 
style in governmental organizations and the 
received results and confirmed hypothesis is the 
same with their research while this article has 
been done in educational environment and it is 
led to improvement of educational development 
process and it is a factor to develop the 
educational organization and it will be effective 
beyond favourable social changes and conscious 
attempt. 

 
 
 
 

4. SUGGESTIONS 

Recognition of people’s attitude style at the 
beginning of selection of job is caused to be easy 
forming toward organization aims. So, it is better 
the mentioned organization to prepare arguments 
in this connection. 

-It is suggested to pay attention in occupying 
people in jobs and different positions in 
functional and combinational attitude style in 
order to be selected the best people by this way 
and; however, the strong  present and 
satisfaction of staff to be considered. 

-Recognition of managers with functional and 
combinational attitude styles and encouraging 
them by giving more freedom and interfering 
them in decision making which is related to 
creation of creative place in universities. 

-To be acquainting managers with philosophy 
of organizational creativity, purposes, 
characteristics and its positive results by 
celebrations, articles and encouraging managers 
to collecting information in this connection and 
its publishing in related publication to the 
universities. 

-Educational courses to be hold for 
acquainting with the kinds of attitude style for 
all staff and the suitable condition in an 
organization to be prepared that all attitude 
styles to have the development opportunity and 
its attitude characteristics. 
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Abstract. Two decades with the advent of methods based on artificial intelligence and genetics. Algorithm directly 
based upon different parameters to predict water engineering is highly developed Accurate prediction of flow in 
rivers, always as one of the most important factors in safe and economic design of facilities and structures related 
to river water has been considered by researchers .In this study, the method of radial basic function RBF and 
statistica model, are used to forecast daily river flow in north of Iran and the results of these models are compared 
with Observed daily values. In this paper using information from the four Station hydrometer from the basin for 18 
years, statistics from 1368 to 1386 and after normalization to 75% data for training and 25% data for testing were 
chosen.  the results showed that the ability of the radial basic function RBF model output better than the statistical 
software.  
 [Mahdi Moharrampour and Mohammad Kherad Ranjbar. Comparison of radial basic function (RBF) and 
Statistica in daily flow forecasting. Life Sci J 2012;9(4):3052-3058] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 448 

Keywords: water resources management, flow forecasting, radial basic function neural network RBF, the 
statistical software, Gharasoo River. 
 

Introduction: 

In recent years, the broader application of 
Computational Intelligence Computational Intelligence 
(CI) in solving problems that are very large impact 
parameters and some physical processes are highly 
nonlinear relationship between them is governed .
Methods based on intelligent use of knowledge lies in 
the data, trying to extract the intrinsic relationship 
between them and replicate it in other situations .The 
most sophisticated methods include artificial neural 
networks (computing neurons), fuzzy logic 
(approximate conclusions) and genetic algorithms 
(calculations mutations), one of the newest and most 
dynamic areas of research that many researchers are 
currently in various scientific fields has attracted .On 
the other hand, one of the important issues in water 
resources management to the instantaneous flow rate 
of correct diagnosis, short and long term future and 
how Dubai is expected to be relying on the accurate 
prediction than the use of management planning to be 

done. In this study, statistica software was used too for 
the first time in order to predict the daily discharge. 
This paper compares two expert models in daily flow 
forecasting.the RBF neural network and statistica 
model, are used to forecast daily river flow in north of 
Iran and the results of these models are compared with 
Observed daily values Ghara-soo River is the case 
study and Ghara-soo river data is used for this article. 
 

Case study area and data 

Ghara-soo River basin is in Golestan province, 
northeast of Iran. This basin is located (54) to (54-45) 
east latitude and (36-36) to (36-59) north longitude. 
Basin area is 1678.1 km2. Maximum height of this 
basin is 3200 meters from sea level and the length of 
Main River is 108.005 km. Fig. 1 shows the natural 
plan and location of Ghara-soo River. 
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Fig. 1 natural plan and location of GHARASOO River 
 

 
More than 4 rain measurement stations are existed over 
this river, but because of lack of statistics for all 
stations, in this research 4 stations are used. Gharasoo 
station as exit discharge of this basin and Ziarat, 

Shastkalateh and Kordkooy as input of this basin in 
three different locations.(Table 1) 
 

 
 

Table1: specification of Gharasoo basin stations 
Latitude Longitude River Location Code Province 
36-50-00 54-03-00 Gharasoo Gharasoo 12-050 Golestan 
36-46-00 54-28-00 Ziarat Naharkhoran 12-043 Golestan 
36-45-00 54-20-00 Shastkalate Shastkalate 12-045 Golestan 
36-47-00 54-05-00 Kordkooy Ghaz 

mahalle(pole 
jadde) 

12-049 Golestan 

 

Preprocessing data 

Preprocessing of data includes selection of effective 
variable, selection of training and test patterns and 
normalizing the patterns. The goal of normalizing is 
that all values in one pattern are in a range. Pattern 
normalizing exchanges all values to a specified interval 
such as [0-1] or [-1-1]. 

After normalizing all patterns, period of case study was 
selected between 1989 to 2007 (18 years).For this 
period, there are 6550 daily patterns for every station. 
75% of these data are used for support vector machine 
training and 25% of these data are used for test. Fig. 2 
shows daily flow hydrograph of Gharasoo River for 
training period and Fig. 3 shows daily flow hydrograph 
of Gharasoo River for test period. 
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Fig. 2 daily flow hydrograph of Gharasoo River for training period 
 
 

 
Fig. 3 daily flow hydrograph of Gharasoo River for test period 

 

Designed and developed simulation models using 
radial basic function neural network software 
MATLAB 

Or Radial Basis Function RBF neural networks are 
networks with a hidden layer. Gaussian functions is to 
stimulate them. A neuron has a Gaussian starts with 
education and training in each iteration a neuron is 
added to the network .In each iteration a Gaussian 
added to the network structure and the data is spread .
In default on any of the data is Gaussian .I like the 
fuzzy input space with the Gaussian software, we are .
But to achieve the proper answer to this problem and 
prevent punctures broad Gaussian over fitness level on 
data from 10 ¬ to increase the amount of output 
produced increases in the neighboring .The wide 
experience of over fitness to prevent punctures in the 
education system for highly trained  ) Because each data 
set shows a Gaussian (It does not respond well to test 

data. The RBF network and MLP has only one layer 
parameters can be changed in the maximum number of 
neurons is 5 that we start to reach a suitable solution, 
we increase. In all simulations, 75% of completely 
random data is used for training And the remaining 
25% is set aside for network testing. 
In the methods of teaching - oriented, the number and 
type of model input parameters is important. Since the 
structure of the neural network input, there is a 
constant and uniform, the results can be presented in 
the articles will help .Accordingly, the following five 
input pattern has been studied: 
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-1 

-2 
         

                                                  
           -3  

 
                                                 
                                                 

                              
                                                                                                                -4 

 
                                             -5 

 
                                            

         
 

 
In the above Relations: 

Q :The average daily discharge stations Ghara Soo 

nQ  :Daily average discharge station dining 

 pQ
 :Daily average discharge of Station Road Bridge 

nP  :The average daily rainfall station dining 

shP  :The average daily rainfall stations sixty Kalate 

pP
 :The average daily rainfall stations, bridges, roads 

gP
 :The average daily rainfall stations Ghara Soo 

 
The other patterns were built near each of their results 
with one of the top models have not gained, and here 
the expression patterns . 
 
Here is the question raised is which of the five models 
in the best performance will determine the daily 
discharge? To answer this question, the input patterns 
are evaluated .In the present study to compare the 
performance of models of the correlation coefficient 
and RMSE R2 is used 
 
 

 
 
 

 
Table 2: Summary of results of the RBF neural network performance  

 

Input pattern A pattern B pattern C pattern D pattern E pattern 

The number of neurons in the input
layer 14 6 10 2 8 

The number of neurons in the 
hidden layer 15 5 10 10 15 

R2 0.97503 0.97141 0.97521 0.97538 0.85502 
RMSE 0.025595 0.027442 0.025142 0.025495 0.061629 

 

 
  
What the tables (2) can be concluded that the model is trained for an 
input pattern with the second quarter as the input parameters (1-10-2) 

has been able to predict the proper discharge of the river that day. 
Figure (4) and (5) Output network training and testing data shows . 
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Figure 4: Comparison of model outputs in the                                    Figure 5: Comparison of model outputs 
 test phase (first model).                                                          in the training phase (first model). 
 

 
The answer would be better compared with the zoom 
on the graph (Figure 6). Data is high because the 
number of graphs can be seen a little sloppy and 

messy. The diagram in Figure 7 below you can see 
how to reduce the network training error: 
 

 

 
 
 

Figure6: Comparison of model outputs to focus on the test (first model). 
 
 
 
 
 
 
 



Life Science Journal 2012;9(4)                             http://www.lifesciencesite.com 
 

3058 
 

 

 
 

Figure 7: RMS variation in the number of rounds in the training phase (first model). 
 
  
 
Predicting the course of the river by using software 
statistica 
 
By using the data related to the structure of discharge 
proposed exit point with the software and statistica had 
predicted the results with the results of the structure 
proposed by comparison, svm and just as in the table (3) 
is determined by the structure proposed by statistica 
software performance as a result. 
 
 

Table 3: Results of statistica function 

ways RMSE 
 

statistica  095025/0  
 
Figure 8and 9 shows the observed discharge and 
predicted discharge with statistica software. Figure 10 
shows the results of both observed and predicted 
discharge. It shows that predicted maximum discharge is 
lower than observed discharge[2]. 
 

 
 

 
 

Fig. 8 Daily discharge hydrograph of Gharasoo Station (Observed) 
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Fig. 9 Daily discharge hydrograph of Gharasoo                              Fig. 10 Daily discharge hydrograph of 
Station (Predicted)                                                                        Gharasoo Station (Observed and Predicted) 

 
 
Conclusion 
1. 5 input patterns presented, patterns involving 
Nagorno Station, discharg before and two days before 
hand, the results were acceptable offer . 
2. What the tables (2) can be concluded that the model 
is trained for the fourth input pattern 2 as input 
parameters (1-10-2) has More accurate forecasts than 
other models for daily river discharge do .The result is 
that a lot of inputs does not necessarily mean it is not 
anticipated. 

3. The prediction of river flow, rainfall and discharge 
days before and two days before the day of the Station, 
a major role in the Nagorno-hand plays, so the results 
can be seen as. 

According to what mentioned above, we can say that 
the radial basic function (RBF) is successful than  
software STATISTICA. 
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Abstract: The current business environment is very different from the past and the competition has a special role .

In this space, without a doubt the most important factor discrimination between competitors after quality is time and 
delivery cost of goods or services with added value. The added value occurs through a continuous and stable 
relationship with the customer. Customer relationship management( CRM) is an important step in creating this value 
added. CRM as a tool in the hands of banks and institutions is important for communicating with customers and 
attract and retain them. The main object of study is CRM application impact on customer satisfaction in financial 
and credit institutions. Method of study is descriptive – analytical and causal analysis and statistical community is 
customers of financial and credit institutions in Iran(Tehran) and measurement tools is questionnaires.statistical test 
is Regression analysis After hypothesis testing the was determined thatthe elements of CRM (quality of service, 
service features, service availability and system complaints) has an impact on customer satisfaction. 
[Maryam Charrakh  and Azita Sherej Sharifi. The Impact of CRM Application on Customer Satisfaction in 
Financial Institutions(Case Study: Financial Institutions in Iran). Life Sci J 2012;9(4):3059-3066] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 449 
Keywords: CRM, Customer Satisfaction, Services, Financial, Credit Institutions 

 
 
 

I. INTRODUCTION 

In today's business environment is characterized 
by increasing competition, more forward fighting is 
going to win every day. No business, including 
manufacturing, service and can’t be to continue 
"satisfied and happy customers" stable and able. 
More important than the demands, an expectation 
of consumers increased every day and with this 
trend is growing along. Today, technology has 
brought systems for business thatcan help to 
companies for engage customers and share 
information. This allows employees retrieve all the 
information to customers, quickly. This paradigm 
called customer relationship management system. If 
it is used properlycan increase a company's ability 
to achieve the ultimate goal that is retaining 
customers.  Thus to achieve a strategic advantage 
over competitors [15]. Customer relationship 
management is a strategy that usedto gain more 
information about the needs and behavior and 
relationships with their customers.Customer good 

relations are successkeys in business. In other 
words CRM is constant way to identify satisfy 
customers and to keep their customers [12]. Now 
with the advent of credit and financial institutions 
inside the state banks, we saw an increase in the 
intensity of competition in the banking industry of 
Iran. In order he moved to maintain with 
customer’s andcreationlong term relationships. 
Because the unfriendly relations with the client's 
loss of competitive position and will be removed 
from the scene. Customer Relationship 
Management as a customer-centric strategy is taken 
IT-based and increasingly by various companies, 
including banks and financial institutions and 
various institutions have invested a lot on CRM. 
Considering the importance of topic, the goal of 
this research is to measure the variables following 
in the study population. 

1- Measure the dimensions of customer 
relationship management system 

2-Measure user’s satisfaction of banking services 
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3- Rating aspects of customer relationship 
management system in customer view. 

 
 
II. FRAMEWORK RESEARCH 

In years past, in our country banking industry, 
due to various problems of economic, social and to 
be public and most of all exceeds demand to 
supply, Elements of the Customer Orientation and 
the pillars of it has neglected. But with the arrival 
of private sector banks, the industry gradually takes 
towards to be the competition [1]. The bank, like 
any organization, need to improve their 
relationships with customers and customer 
satisfaction of services provided, explore to assess 
customer satisfaction or dissatisfaction of the 
services received, causes and factors affecting 
satisfaction, understanding customer expectations 
and ways to attract customers and meet 
expectations[8]. Today with the advancement in 
communication technology salient and the bank's 
information have turned to new strategy for the 
deployment of customer relationship management 
systems. In fact, interest in customer relationship 
management system has started to grow since 
1990s. [15].Customer relationship management to 
be included all of processes and technologies. 
Organizations get to identify, select, promote, 

develop, maintain and service the customer. 
Customer relationship management enables 
managers because use of customer knowledge to 
enhance sales, service, Extend itand increase 
profitability ongoing relations [7]. 

Customer relationship management is a business 
strategy focused on the customer that its aims is to 
increasing customer satisfaction and loyalty 
through better and more provision of services 
customized to each customer and respond to them 
[17]. CRM helps organizations until customer 
loyalty are evaluated in the repeat purchases, 
purchase amounts and terms. CRM also helps 
organizations to respond to these questions: What is 
an important good service for our customers? How 
should we communicate with your customer?  [9]. 
the main aim of customer relationship management 
is simply expression: understand and better 
behavior with customer in order to increase loyalty 
and benefits [20]. The main research question is as 
follows: Do deployment of elements of the system 
to communicate with customers in private financial 
and credit institutions in Iran (Tehran) has an 
impact on customer satisfaction? 

 
Following Analytic chart shows that the 

dependent and independent variables in this study 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 1. Conceptual model for research [16] 
 
 
 
 
 
 
 

Quality of Services 
 

Access to services 
 

Service features 
 

System of investigation 
to complaints 

Customer 
satisfaction rate as 
dependent variable 

 

Elements used of CRM in the 
statistical community as 

independent variable 
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III. CRM 

Customer relationship management is a term used 
to describe how management is defined as active 
communication with customers. Customer 
relationship management is that all components that 
in organization communicate with the customer and 
an intelligence way. Customer management 
processes by support of business technology and 
operational is technology and roles necessary in 
order to management clients in various stages of the 
lifecycle. It is beyond the department, is a separate 
to a certain level in any organization. A salesperson 
using CRM in a corner of the country has no need 

to access all information relevant to the current 
position for a client in another corner of the 
country. However they may need to have access to 
the customer or a reference until help to conclusion 
of a deal. Power of related information at the right 
time is most a distinguishing successful system [5] 
CRM is part of a strategy to identify and satisfy 
their customers and become a permanent customer. 
Also toward customer relationship management 
assists with the company and in order to maximize 
the value of each customer [18]. 

 

 
Table I: summarizes some of the benefits of Customer Relationship Management [3] 

 
Technology innovation, customer relationship 
management 
 

 
Sharingcustomer information throughout the 
organization 

 
-customer capacity development for Unique service 

and Internet applications 

 
-attract of new customers andExistingby 
personalrelationships and improving goals 
 
-Integration of customer and supplier relationships ,to 
analysis unique and general designs of  customer 
surveys  
 

 
-Increased levels of customer service 
-Opportunities to sell complementary and 
valuableproducts 

-ExtensionInformation about the characteristics and 
preferences of customers 

-Integrity and complete customer point of view 

-Improving goals of the sector and unique customers 
 
-Efficiency  of call center / services center 
 

 
 
 

IV. CRM lifecycle 
 
In Kalakota’s model, CRM is consists of three stages 

attract, promote and maintain that each step support of 

knowledge and understanding of the relationship 
between organization and customer. 
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Table II: the CRM process and Attentionand organizational strategies corresponding them [10] 

 
 

Stage 
 

 
focus of Organization 

 

 
Strategy 

 
 

Attract 
 

 
Make  distinctive 

 

 
Innovation 

Promote 
 Make category Reduce customer service costs 

Maintain Adaptation 
 

Listen to the customer, New supply of products 
 

 
 
Market leaders are divided CRM into three areas 

for example: Dean introduces three layers for 
determinethe complexity ofCRM (fig 2). 
The first layer of CRM is Operational CRM, which 

aims to manage all customer contact points (Service, 
sales and marketing). This Layer is integrated 
process automation of business. By which, places 
contact with customer at the front counter (sales, 
marketing, customer service) are connected through 
multiple distribution channels  and provides 
integration between the front counter and back 
counter . (For example, calls sales of automatic data 
of storage systems, customer billing and customer 
service) 
The second layer is a corporate CRM that to 

Customers give visual of organizationand them with 
receive update information through organization 
operating channel; enable to do some affairs of 
communication with organization. In fact this layer, 
through corporate inductors (E-mail, conferencing, 
chat, real-time applications) will facilitate 
Interaction between company customer and 
interactions within a company when dealing with 
customer data (Such as customer service to sales, 
sales to marketing) 
The third layer is analytical CRM. Analytical CRM 

is createdon operational CRM.By using statistical 
methods and data provides entry section of customer 
and behavior and knowledge them [16]. This layer 
contains technologies is that the data received can 
analyze through interactions with customer. The 
analyze helpsto future action that either is beneficial 
to the customer and the organization. The purpose of 
data analysis is management of business 
performance. That deals with analysis, modeling and 
evaluation of data in data storage, data marketor 
different databases is stored because establish 
mutually relationship and beneficial between 

companies and customers, so CRM is known as and 
customer-oriented and management approach .where 
information systems, required informationis 
providing for support the operational analytical and 
participatory processes of CRM and can help to 
maintain profitability and customer satisfaction [14]. 

 
 

V. CUSTOMERSATISFACTIONS 
The emergence of customer satisfaction at 

financial institutions has been widely studied and 
focus on customer satisfaction is the primary goal of 
any organization, especially bank. Full 
understanding of this issue is important for 
researchers and officials [2]  . Researchers has found 
that the impact of a successful business is customer 
satisfaction.Almost any business cannot continue 
survive without the consent of the customer. [19] 
The researchers stressed the importance of customer 
satisfaction in the banking industry and its role in the 
maintenance of the client is non-negligible. [6]. 
Customer satisfaction is a result that is obtained a 
comparison of actual performance Before buying 
with expected performance of the client perceived 
And costs are paid [4]. High level of satisfaction 
increases customer loyalty, price sensitivity of 
customers to reduce, costs of marketing failure and 
create new customers reduce. It reduces operating 
costs to increase the number of customers. Improves 
the effectiveness of the ads and increases the firm's 
credit [11]. 

Mittal and Kamakura showed the relationship 
between satisfaction and repeat purchase behavior. 
The major findings showed that despite same 
categories the satisfaction based on characteristics of 
respondents such as age, education, marital status, 
sex and place of residence no significant difference 
was observed in repeat buying behavior. This study 
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suggests consumers have different characteristics, 
different threshold levels and thus have different 
probably of repeat purchase. Their Investigate show 
the impact of demographic factors on relationship 
satisfaction and loyalty. 

Johnson research has been topics consistent 
(compatibility) in the relationship between 
satisfaction and loyalty. They stated this topic such 
that when information is used price and quality 
similarly and the same in the evaluation of 
satisfaction and loyalty, relationship between the two 
constructions is stronger .According to research 
Auh, if the weight given to information, assessment 
of satisfaction and loyalty, the same relationship 
between satisfaction and loyalty is stronger. 
Consistent theory is effective in explaining the 
difference between satisfaction and loyalty and it is 
dependent how to weight the data in the assessment 
of satisfaction and loyalty, Also will change 
according the strength of relationship between 
satisfaction and loyalty [3]. The survey was 
conducted by the Institute of Strategic Planning in 
Washington DC showed that return 20% of the 
investment banks that have been important to their 
customers requires almost has been double than 
banks that don’t have to pay attention to this subject. 

Metawa and almossawi in his research among 
Islamic banks believe that competence and expertise 
in Islamic banking is an important factor for success 
in establishing and maintaining relationships of 
banks with customers [13]. 

Molina & etal(2007)survey the effect of long-term 
customer relationships with their bank and 
satisfaction. Their results showed ensure customer to 
bank hasa significant effect on customer satisfaction 
of bank. 

Yuksel& et al (2010) study to recognizing impacts 
on and customer satisfaction on customer loyalty 
Structural equation modeling results of this study 
suggest that thisthe positive feelings of Customer 
can increase loyalty. 

Seeman&O Hara (2006) in the study found that 
the implementation process of customer relationship 
management in university cause improve the 
management process, increased loyalty of students to 
the university and make satisfied in students . 

In research as the impact of CRM on customer 
satisfaction in agricultural Bank by sarlak and 
sanaefard (2009) that the dimensions of the customer 

relationship management system have the same 
dimensionsthat was used in this study.These results 
indicate that dimensions have a positive impact on 
customer satisfaction. 

Jamal & Nasser (2003) about the relationship 
between service quality and customer satisfaction 
research was a Pakistani bank and found that this 
relationship is generally stronger although the 
relationship did not between customer satisfaction 
and scale of tangible services. 

 

VI. RESEARCH HYPOTHESES 

A. Main Hypothesis 
 

Deployment of elements of the system to 
communicate with customers in private financial 
institutions and credit in Iran (Tehran) has an impact 
on customer satisfaction. 
 

B. Sub-Hypotheses 
1- Quality of services provided by private financial 
and credit institutions in Iran (Tehran) has an impact 
on customer satisfaction. 
2- Access to services provided by private financial 
and credit institutions in Iran (Tehran) has an impact 
on customer satisfaction. 
3- Service features provided by private financial and 
credit institutions in Iran (Tehran) have an impact on 
customer satisfaction. 
4- System of investigation to complaints provided by 
private financial and credit institutions in Iran 
(Tehran) has an impact on customer satisfaction. 
 
 

VII. Research Methodology 

In terms of methodology and implementation of 
research is descriptive– analyticaland causal analysis 
and in terms of type monitoring and degree of 
control is thefield research. Questionnaire of 
research is validated because validate or validity of it 
has confirmed bysupervisors and consultants of 
faculty. In practice to calculate the reliability 
coefficient of questionnaire,the first prototype of 20 
questionnaire a pre-test. Then, using data obtained 
was calculated Cronbach's alpha coefficient. 
Questionnaire to measure the reliability of each 
variable using Cronbach's alpha coefficient was 
greater than 70% shows that questionnaire is 
reliability. Regression method is used to test 
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research hypotheses also the Friedman test was used 
to prioritize the variables. In this study, statistical 
communities are all clients’private financial and 
credit institutions in Iran (Tehran). In this research, 
sampling method is cluster. According to the number 
of financial institutions and credit institutions in 
Tehran, which is 10 and all of customers are more 
than 200,000. 

 

VIII. DATA ANALYSIS 

46.3 percent of male respondents and 53.7 percent of 
respondents are female 

63.2% of respondents married and 36.8% of 
respondents are single. 

12.1 percent of respondents under 25, between 26 to 
35 years 35.3%, 27.4% between 36 to 45 years, 16.1 
percent among 46 to 55 years, 9.2% are older than 
55 years. 

6.1% of the respondents under diploma, 32.9 percent 
of respondents diploma, associate degree 16.1 
percent, 37.6 percent and 7.4 percent of bachelor's 
and master's degree and  higher. 

according to the following table can be said that in 
main hypothesis the correlation coefficient between 
the main elements of CRM and customer satisfaction 
is equal to 0.74and the coefficient B is equal to 0.98 
And considering that the SIG is equal to 0.000 
.These results indicate that the main research 
hypothesis is confirmed and CRM elements effect on 
customer satisfaction. In Sub-hypotheses of study 
also found that the SIG is less than 0.05 can say with 
95%confidencethat there search hypothesis is 
confirmed. 

also multiple regression test was performed that 
according to the results obtained R = 0.77 that  
shows there is a correlation among the independent 
variables(Access to services, Service features, 
System of investigation to complaints, Quality of 
Services) of study and dependent variables. 

 
 
 
 

Table III: Results of the regression testing 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables 
 

Mean 
Rank 

Chi-
Square 

df Asymp. 
Sig. 

Access to services 2.48 163.084 3 .000 
Quality of Services 3.13 

System of investigation to complaints 2.35 
Service features 

 
2.03 
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Table IV: Results of Friedman test 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

The table can be seen that the most important factor 
affecting on customer satisfaction are following: 

1 - Access to Services 
2 - Quality of Service 
3 - System of investigation to complaints 
4 - Feature Services 
 
 
IX.CONCLUSIONS AND SUGGESTIONS 
 

Considering customer relationship management 
can provide numerous benefitsfor financial 
institutions and credit. A customer of banks and 
financial institutions and credit is equal to at least one 
asset andby using this approach,retain current 
customers and encourage them to future referenceis 
re-underlying to their survival for competition that is 
the main goal every financial and credit institution. 
According to the results of research can be said 
thatdeployment of customer relationship management 
system that is customer satisfaction and loyalty. And 
considering the quality, features and service 
availability as well as complaints system therefore 
following suggestions for improving the customer 
relationship management systems are offered: 
- Deployment of Employees who have higher speed 
in offering banking services especially when is 
causedthe overcrowding and also put enough of 
workforce for behind the counter: 
- Create two-way channels between banks and 
customers. 
- Identify hidden needs and expectations of customers 
and expand the range of services. 

- Presence sufficient knowledge ofspeed indo bank 
operations through presence sufficient knowledge 
than customers. 
- Create work groups or a committee that deal with 
reviews complaints and requests from customers that 
are require of time and cost. 
- Employee performance and offering bonuses them is 
based on to meet customer needs and their successful 
service.  
- Measure efficiency and effectiveness unit of 
customer serviceand its impact on customer 
satisfaction and loyalty. 
- Be nice decorationand also supplies and forms used 
by customers and staff cover 
- The extent of branches for better service availability 
- The use of new technolog 
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Abstract: This research studies the deformation computation of bottom of the dock settling basin mainly during the 
operation period. The bottom of dock settling basin along its length is supposed as a finite bending rigid beam on the 
ground base. The Fuss-Winkler model is used to compute the variable stiffness coefficient. The basic parameter of 
this model, i.e. Soil stiffness coefficient, is a non-linear parabolic equation that is accepted along the length of the 
dock settling basin bottom. This problem is shortened to variable coefficient of ordinary differential equation and is 
computed by boundary conditions and Maclaurin’s series method. After computation of equation, deformation rate 
and interior forces can be found at any arbitrary cross section of dock settling basin bottom. This article presents a 
new method of computing the rate and quality of the dock settling basin bottom deformation. The results are 
compared to the results of the some other researchers. 

[Giglou AN, Eynollahi G, Giglou TN. Bottom Deformation of Dock Settling Basin on Elastic Foundation. Life 
Sci J 2012;9(4):3067-3072] (ISSN:1097-8135). http://www.lifesciencesite.com. 450 
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1. Introduction 
               Throughout different stages of operation, 
settling basin structures are subjected to varying 
loads over very short periods of time. Specifically, 
rapid changes in loaded can occur during settling 
basin flooding or dewatering. There are three phases 
of settling basin operation during which certain 
specific external loads and load combinations are 
acting on the settling basin structure: Phase 1: The 
empty settling basin is dewatering during periods of 
scouring (Cleaning). During this period the settling 
basin walls may be loaded by backfill soil, water 
pressures and by the reaction of the settling basin 
bottom. The settling basin bottom is loaded by 
hydrostatic uplift, the reaction of the sub-grade and 
walls. Phase 2: The settling basin is dewatering but 
with silt sediments on the settling basin bottom. The 
external loads may be the same as in Phase 1, but the 
weight of the silt sediments must be added. Phase 3: 
the empty settling basin is flooded. The hydrostatic 
pressures on the settling basin bottom and settling 
basin walls are added to loads occurring in Phase 1.  

 Furthermore, in all three operational phases 
loads from the relevant structure and/or operational 
mechanical equipment must be added to the 
aforementioned external loads. The weight of the 
empty settling basin structure and soil estimated and 
used in all computing process according to generally 
accepted methods. The hydrostatic pressure acting on 
settling basin walls, as well as hydrostatic uplift, 
depends on the water levels around the settling basin 
structure and the permeability of the settling basin 
foundation. For computing the hydrostatic pressures 

and the uplift load acting on the settling basin 
structure, the highest possible water level of the 
surrounding ground observed over a long period of 
time is considered. If the base of the settling basin 
can reach strata in which the groundwater in under 
pressure, the hydrostatic uplift load is calculated for 
highest possible static water level. Lateral soil 
pressure on the settling basin walls are estimated by 
conventional methods. The type of structure used for 
the side walls has a major impact on the soil lateral 
thrust; for example, massive side walls and 
particularly those rigidly joined with the foundation 
slab will be exposed to soil pressure “at rest” while 
flexible walls, or walls that allow for certain 
movement, will be exposed to active soil pressures.  
                It is assumed that the dock k settling basin 
was completely filled with water during the First 
limit exploitation. There is silt to a specific volume of 
the dock and the height of the backfill is same as the 
water height in the dock. In this case the wall and 
bottom structure of dock settling basin are affected 
by the forces that were created by different influences. 
Bottom structure of dock settling basin is affected by 
hydrostatic pressure of the dock, settled silts weight 
force and effects on the wall including (hydrostatic 
pressure, weight force of settling silts, active pressure 
of backfill, the concrete wall weight force etc.) and 
the bottom structure is affected by vertical and 
shearing forces at the initial and ending cross section, 
pile moment and axial force. Main effects on settling 
basin cell are shown in figures (1) and (2). 
Deformation scheme of settling basin bottom 
structure in this case is shown in figure (3). 
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               Computation of deformation is surveyed by 
different researchers. C.N. Klepikov (1967) proposed 
the computation method of deformation of dock 
settling flexible bottom structure of ship entering 
sluice. This method, by dividing the non-linear curve 
of sub-grade stiffness coefficient along the bottom 
structure length into the special elements, accepts the 
curve of the each element linear. In general by apply- 

Figure 1. Dock settling basin scheme 

 
ing ultimate element method in finite number the 
problem is solved to system equation. The solution is 
generated by using the initial parameters. 

Figure 2. Diagram of forces effect on the dock 
settling basin 
 

B.A. Kocitcyn (1971) when computing the 
flexible foundation beams accepted the sub-grade 
stiffness coefficient non-linear. Foundation stiffness 
coefficient curve, dependent on the deflection of 
foundation is accepted convex or concave parabolic. 
The problem is solved by fourth order differential 
equation and special boundary conditions. E.A. 
Simvulidi (1978) offered the deformation 

computation method of elastic foundation for 
engineering structures. In this method the reactive 
resistance of sub-grade is computed by fourth order 
polynomial. All of the loads affecting the beam, 
according to shear function theorem, are substituted 
for uniformly distributed load and each problem is 
computed by the fourth order differential equation. 
The differential soil-structure interaction problems 
are solved in here. The author in this method mainly 
used the elastic half-space theory. M.J. Qorbunov–
Posadov and others (1984) had done the computation 
method of flexible beam elements in elastic sub-
grade. The author mainly used the elastic half-space 
theorem. This space generally characterized with the 
deformation model and Poison coefficient. The 
author solved the contact problem by accepting the 
sub-grade reactive resistance as eighth order 
polynomial. K.M. Mammadov (2008) performed 
experiments about deformation computation of 
flexible sub-grade beams of different geometric 
forms in finite confined layer. In this method the 
flexible sub-grade beams with variable stiffness 
coefficient in the sub-grade is generally solved by 
fourth order differential equation and infinite series 
method are mainly used for the solution.  
 
2. Definiation of Contact Problem  
              Bottom structure ending transverse sections 
correspond are affected by the same forces. Bottom 
structure along its length is affected by the q 
distributed load and at the initial transverse section, 
by the Mo pile moment, Qo Shearing force, N axial 
force. Bottom structure is considered as a beam with 
constant bending stiffness beam on the flexible 
ground base. Beam Width is considered one meter (in 
the condition of flatness equation). The bottom 
structure is supposed as flexible beam because of the 
bending and tension forces. As the bottom structure is 
bended by these effects, ground basin reflects 
reactive resistance against this bending. Fuss-Winkler 
variable stiffness coefficient model is used to 
determine the intensity of resistance: 
           ),()()( xYxKxqqr       (1) 

where 
K(x) is the variable stiffness coefficient along the 
foundation length. 
Y(x) is the bending deformation of the structure at the 
arbitrary transverse section. 
               According to the researches carried out by 
K.M. Mammadov, stiffness coefficient change of 
structure uniformly-distributed loaded foundation 
along its length is accepted as a three term quadratic 
parabola form: 
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where 
Ko is the stiffness coefficient of initial transverse sect-
ion of bottom structure ground basin; 
Ks is the stiffness coefficient of ground basin at the 
middle of the beam; 
Kl= Ko is the foundation ground stiffness coefficient 
at the right end transverse section of bottom structure. 
                In order to compute the tension-bending 
differential equation of bottom structure we write the 
bending moment equation at the arbitrary transverse 
section: 

  )()(
2
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2

xMYxYN
x

qxQMxM qrooo   (3) 

Mqr(x) is the developed moment of ground resistance 
intensity at the bottom structure arbitrary transverse 
section. According to the differential relation 
between deflection and bending moment we write: 
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               If we differentiate equation (4) again with 
respect to (x), so: 
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             According to (4) and (5) equations, E.J is the 
bottom structure constant stiffness coefficient, and 
Qqr(x) is the developed shearing force of the ground 
reactive resistance at the arbitrary transverse section. 
If we differentiate again equation (5) with respect to 
(x): 
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where 
P(x) is the intensity of the uniformly-distributed load. 
                If we consider (1) and (2) equations, we 
can determine qqr(x) by the following formulas: 
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              If we consider equation (7) in equation (6) 
and divide all terms into E.J: 
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              The following conditional denotation is 
accepted:  
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             We consider differential equation (8) at the 
bottom structure left initial transverse section by the 
following boundary conditions: 
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                In the last equation deflection (Yo), slope 
(rotate angle)(θo), bending moment (Mo) and shearing 
force (Qo) are the initial parameters at the beginning 
of bottom structure. (8) equation is an ordinary fourth 
order differential equation. It can’t be solved in 
quadrature. Different approximate methods are used 
to solve this equation. The principle methods as the 
variation methods of structures mechanics, A.N. 
Krilov numerical computation method, Series 
method, Picard limit of a sequence method, etc 

[1,2,3,4,5,6,7] are used in the computation of this 
equation. Series method is used in the computation of 
(8) equation. 
 
Figure 3. Deformation scheme of dock-kind settling 
basin bottom structure 
 
3. Method of Solution 
               It is very important to use the Series method 
to compute the (8) equation. If we compute the y(x) 
function in the form of the Maclaurin’s series, so we 
write: 
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               The zero values of Y(0), Y/(0), Y//(0), Y///(0) 
are accepted as initial conditions of (8) equation. 
Four order derivative value of Y(x) function more 
than Foru-order, by considering the initial boundary 
conditions (8) equation, can be computed by 
consequence differentiating of the (6) differential 
equation. If we substitute the zero value of all of the 
derivatives in Maclaurin’s series and we qroup the 
gained functions according to the four beginning 
parameters and intensity of uniformly distributed 
load then we can solve the (8) equation as follow: 

            (12) 

 
Fj(x) functions in equations (12) are 

considered as a rapid converging series sum. In 
practical computations they might be satisfied by the 
first two or three continuous series at the right side of 
the Fj(x) functions and also the first two or three 
terms of each series. Convergence series are formed 
by the small values of parameters at the numerator of 
each series and also increasable factorial value at the 
denominator of each series. Approximate derivations 
of Fj(x) function at the last three equations of equ-
ations (12) can be specified by sequential 
differentiating with respect to (x) in these functions. 
Generally the solution of (12) equations, F1(x), F2(x), 
F3(x), F4(x) and F5(x) functions are the four 
independent special solution, homogeneous 
independent, of (8) differential equation. F5(x) 
function is a heterogeneous special solution of the (8) 
differential equation. So the unknown functions are 
specified by using the continuous and rapid 
converging series. General solution of the contact 
problem is presented by the initial parameters. In this 
way it is possible to find the values of unknown 
parameters easily. According to the formed solution 
let’s consider a special case. It is supposed that the 
stiffness coefficient of dock kind settling ground 
basin has an integral mean value: i.e. 
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            So it is clear that: 
           ko=kc=kl=kave.  0=ave. & 1=2=0,   
                  
           And finally Fj(x) functions can be written as 
follow: 
 

               (14) 

 
If the effect of the tension force in the last 

equation is not considered, i.e. it is accepted that  

02 





J
 , (14) functions are written in the 

following form: 



Life Science Journal 2012;9(4)                                                         http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3071 

                (15) 

 
 Equation (15) is the separation of A.N. 
Krilov hyperbola-trigonometric function into infinite 
series. If it is supposed that: 
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ave or                                    (16) 

The complete solution of equation (8) can be 
represented as follow: 

        (17) 

                
                Four initial parameters are included in 
general solution of equations (12). Mo and Qo are 
considered as known parameters. The next two Yo 
and θo kinematic initial parameters are specified by 
the boundary conditions at the right corner of dock 
kind settling bottom structure. These boundary cond-
itions can be written as follow [6]: 
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               According to the last two conditions of 
equations (12)  and by using these conditions we can 
find: 

                   (19) 

 
Where 

        (20) 

 

4. Conclusion 

               By this method we can compute the 
deformation of dock settling basin of bottom 
structure as a flexible beam on the basin ground and 
also compute the created bending deflection, angular 
deflection, bending moment and shearing force at the 
arbitrary transverse section of the bottom structure. 
              Different researchers considered the 
different values of bending moments. Those values 
are compared with the values of bending moment of 
presented method along the beam lengths (10 m). In 
figure 4, maximum bending moment value gained by 
M.J. Qorbunov-Posadov method and minimum value 
gained by B.A. Kocitcyn method. The maximum 
bending moment for a simply supported beam under 
a uniformly distributed load (present study) in 
comparison to the K.M. Mammadov method is 
decreasing by (6.04%). In figure 5, maximum 
shearing force values gained by M.J. Qorbunov-
Posadov method and minimum value gained by B.A. 
Kocitcyn method. The maximum shearing force for a 
simply supported beam under a uniformly distributed 
load (present study) in comparison to the M.J. 
Qorbunov-Posadov method is decreasing by (5.49%). 
 

Figure 4. Bending moment curves for a simply 
supported under a uniformly distributed load 
 

Finally in the offered method, Bending 
moment and shearing force curves have accordance 
with the investigation of C.N. Klepikov, B.A. 
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Kocitcyn, M.J. Qorbunov-Posadov and K.M. Mamm-
adov, but solution of the problem is completely 
different from those methods. 

 
Figure 5. Shearing force curves for a simply 
supported under a uniformly distributed load 
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Abstract: Aim: In this study, we evaluated the expression of CXCR4 on peripheral blood T cells from SLE patients 
and studied the association between these levels and various clinical and laboratory parameters in order to find out 
whether SLE patients demonstrated expression abnormalities of CXCR4 to establish if there is a relation between its 
expression and disease activity in SLE. Patients and Methods: This study was conducted on thirty two patients with 
SLE. All patients were diagnosed according to the 1997 updated American College of Rheumatology (ACR) revised 
Criteria for diagnosis of SLE. The study also included ten ages and sex matched apparently healthy controls. All 
patients were subjected to full history taking, thorough clinical examination, assessment of the disease activity 
according to the modified SLE disease activity index (SLEDAI), SLE cumulative organ damage was scored using 
the Systemic Lupus International Collaborating Clinics (SLICC) damage index. Routine laboratory investigations 
were done as well as estimation of CXCR4 expression by flowcytometry on Total Lymphocytes and T- 
Lymphocytes. Results: There was a significant increase in CXCR4 expression on Lymphocytes in general and 
specifically on T- lymphocytes among SLE patients compared to healthy controls. SLE patients with joint 
manifestations had significantly lower frequency of expression of CXCR4 on their T cells. On the other hand, 
patients with serositis had significantly higher levels of expression of CXCR4 on their lymphocytes.  Patients with 
nephritis did not show a significant difference in their chemokine receptor expression as compared to patients 
without nephritis. Also, no such difference was found regarding the any other clinical or lab characteristic of the 
patients. A positive significant correlation between T lymphocytes expressing CXCR4 and disease activity measured 
by the SLEDAI was found.  The test validity characters of CXCR4 expression on T lymphocytes for discrimination 
of SLE at the best cutoff value of 34.6% showed 100% specificity, 87.5% sensitivity and 90.5% efficacy. 
Conclusion: CXCR4 expression levels are elevated on total lymphocytes as well as T cells from SLE patients. This 
increase in cell expression of CXCR4 correlates positively with disease activity. These findings suggest that CXCR4 
hyperexpression may play a vital role in the pathogenesis of SLE, and may after further studies be used as an 
indicator of disease activity. This also suggests CXCR4 antagonists may halt the role of these cells in the 
pathogenesis of the disease and improve prognosis for SLE patients. 
[Dina S. Al-Zifzaf, Abir M. Nabil, Rasha Mamdouh and Reem A K khattab. CXCR4 Expression on Peripheral 
Blood T-Lymphocytes in Patients with Systemic Lupus Erythematosus and its Relation to Disease Activity. 
Life Sci J 2012;9(4):3073-3079] (ISSN:1097-8135). http://www.lifesciencesite.com. 451 
 
Key words: Systemic lupus erythematosus, Lymphocytes, T lymphocytes, CXCR4 
 
1. Introduction:  

Systemic lupus erythematosus (SLE) is a multi-
system autoimmune disease that is characterized by 
the loss of immune tolerance and the production of 
autoantibodies to nucleic acids and nucleoproteins 
(Rahman and Isenberg, 2008). Immunopathogenesis 
of SLE is a complex process that involves the 
interaction and synergistic effect of various cytokines, 
chemokines, and signaling molecules which cause the 
disease activity in SLE (Yu et al., 2012).  

T cells have a role in assisting in B cell 
hyperactivity in lupus by inducing B cell 
differentiation and facilitating autoantibody 
production. They also display abnormalities that do 
not affect B cells directly such as resistance to 
apoptosis and enhanced signal transduction through 

the T cell receptor (TCR) (Chong and Mohan, 2009). 
Furthermore, there has been growing evidence 
suggesting that infiltration of T lymphocytes and 
other leucocytes into the sites of inflammation plays a 
critical role in organ involvement in SLE (Yu et al., 
2012).  

The chemokine receptor type 4 (CXCR-4), also 
known as fusin or CD184 and its ligand CXCL12 
belong to a large family of chemoattractant cytokines. 
These chemokines are also implicated in various 
biological functions other than chemotaxis, including 
immunomodulation, angiogenesis, angiostasis, 
embryogenesis, hematopoiesis, lymphopoiesis, 
wound healing, cancer, inflammatory disease and 
HIV-1 pathogenesis (Busihho and Benovic, 2007 and 
Peled et al., 2012). CXCR4 is expressed in a broad 
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range of tissues, including immune and the central 
nervous systems and can mediate migration of resting 
leukocytes and hematopoietic progenitors in response 
to CXCL12 functioning in a number of physiological 
processes. In the immune system, CXCR4 is highly 
expressed by monocytes, B cells, and naïve T cells in 
peripheral blood as well as early hematopoietic 
progenitor cells in bone marrow. Differential 
expression of CXCR4 in CD34+ progenitor cells may 
be involved in maintaining hematopoietic progenitor 
cells in the marrow and regulating stem cell 
trafficking (Sun et al., 2010).This diverse and crucial 
role explains why knockout mice of CXCR4 die of 
hematopoietic, cardiac, vascular and cerebellar 
defects during embryogenesis (Choi and An, 2011). 

Multiple murine lupus strains have demonstrated 
elevated expression of CXCR4 in peripheral blood 
leukocyte subsets, and in various immune and non-
immune organs. Human studies have yielded 
conflicting results on CXCR4 levels in peripheral 
blood leukocytes, particularly on B and T cells, but 
differences may be due to SLE patient population 
characteristics and disease activity (Chong and 
Mohan, 2009).  

Given its ability to attract multiple leukocyte 
subsets and stimulate B cell production and 
myelopoeisis, recent attention has been directed to 
CXCR4 and a role of its inhibitors in the treatment of 
autoimmune diseases, such as systemic lupus 
erythematosus (SLE) has been proposed (Chong and  
Mohan, 2009). This was encouraged by the findings 
of several studies that reported CXCR4 antagonists 
were able to impede trafficking of leukocytes to 
peripheral organs in autoimmune diseases. Restricting 
the leukocytes’ ability to enter peripheral organs has 
significantly hampered disease progression in murine 
models with various autoimmune diseases (De Klerck 
et al., 2005 and Kohler et al., 2008). Advances in the 
understanding of CXCR4 regulation and function and 
the development of CXCR4 antagonists with different 
biochemical and pharmacokinetic properties will 
allow us to safely and fully explore the potential 
therapeutic benefit of this important axis (Peled et al., 
2012) 

In order to exploit such an axis and the benefit 
of development of novel CXCR4-based therapeutics 
for SLE we must first better understand the role of 
CXCR4 in this autoimmune disease. 

 
Aim:  

In this study, we evaluated the expression of 
CXCR4 on peripheral blood T cells from SLE 
patients and studied the association between these 
levels and various clinical and laboratory parameters 
in order to find out whether SLE patients 
demonstrated expression abnormalities of CXCR4 to 

establish if there is a relation between its expression 
and disease activity in SLE or specific organ damage.  
 
2. Patients and Methods 

This study was conducted on thirty two patients 
with SLE (30 females and 2 males). All patients were 
diagnosed according to the Updated American 
Collage of Rheumatology (ACR) revised Criteria for 
diagnosis of SLE (Hochberg, 1997). Patients attended 
the outpatient clinic of the Physical medicine, 
Rheumatology and Rehabilitation departments, Ain 
Shams and Cairo University hospitals. The study also 
included ten age and sex matched apparently healthy 
controls.  

Patients with other rheumatic diseases and 
nephritis due to other causes were excluded from the 
study. 

All patients were subjected to the following:  
I- Full history taking. 
II- Thorough clinical examination was performed on 

each patient with special emphasis on symptoms 
and signs of renal affection and clinical parameters 
of disease activity. 

III- Assessment of the disease activity of SLE 
patients according to the modified SLE disease 
activity index (SLEDAI) (Bombardier et al., 1992). 

IV- The SLE cumulative organ damage was scored 
using the Systemic Lupus International 
Collaborating Clinics (SLICC) damage index 
(Gladman et al., 1996). 

V- Routine laboratory investigations including: 
 Complete blood picture by Coulter counter 

(Coulter Microdiff 18, Fullerton, CA, USA). 
 Erythrocyte sedimentation rate by Westergren 

method.  
 Serum Anti nuclear antibody (ANA) assessment 

by indirect immunoflourescence by the 
Kallestad kit. 

 Serum anti double stranded DNA (dsDNA) and 
anti single stranded DNA (ssDNA) antibodies 
were measured using ELISA technique 
(ORGENTEC).  

 Complement level assessment: C3 
immunoglobulin by the Synchron apparatus. 

 Renal function tests including serum creatinine, 
blood urea, creatinine clearance and routine 
microscopic urine analysis for presence of 
pyurea, hematurea and casts. Twenty four hours 
urine was collected to assay protein. 

VI- Estimation of CXCR4 expression by 
flowcytometry: 

Two mL of venous blood were collected in 
EDTA- vacutainers for complete blood count and 
flowcytometric analysis of CXCR4 on 
CD3+lymphocytes. 
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It was performed by direct immunofluorescence 
using Coulter EPICS XL flow cytometer system 
equipped with 488nm air-cooled Argon Laser. Dual 
staining was done using fluorescien isothiocyanate 
(FITC) conjugated CD3 and Phycoerythrin(PE) 
conjugated CXCR4 (Immunotech, Coulter, CA, 
France). Ten μl of each of conjugated monoclonal 
antibody was added to 100 μl of EDTA- treated 
blood.  Incubation with monoclonal antibodies was 
done for 30 minutes at RT in the dark. Two ml of 
ammonium chloride lysing solution (Al-Gomhoreya 
CA, Egypt) were then added and mixed thoroughly to 
lyse peripheral blood erythrocytes. The tubes were 
further incubated for 5–10 minutes at room 
temperature in the dark, followed by centrifugation at 
3000 rpm for 5 minutes. The supernatants were 
removed and cells were washed with phosphate 
buffered saline (PBS). After two washes, the cells 
were resuspended in 500 μl PBS and analyzed by 
flow cytometry. Lymphocytes were selected in the 
forward scatter vs side scatter dot plot and 
additionally gated as CD3 positive cells. Data were 
represented as the percentage of cells double-positive 
for CD3 (pan T-lymphocytes marker) and the 
chemokine receptor CXCR4. Isotypic matched 
monoclonal antibodies were used as negative control. 
A minimum of 1000 cells were collected. MFI of 
CXCR4 was collected and recorded. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Dot plots histograms of samples of a SLE 
patient (top ) and a control subject (bottom ).  
 

VII- Radiological studies including plain X-ray of the 
chest, affected joints and echocardiography when 
needed. 

VIII- Statistical analysis was done using statistical 
software package "SPSS" version 10. The 
descriptive data for quantitative data were 
expressed as ranges, mean, standard deviation 
(SD) and numbers and percentages for qualitative 
data. Student’s t test was used to compare 
between two independent means, and Pearson’s 
correlation coefficient, for relationship between 
different variables in the same group. Diagnostic 
validity test including sensitivity, specificity, 
negative and positive predictive values were 
calculated. P value <0.05 was considered 
significant and p<0.01 was considered highly 
significant. 

 
3. Results 
Demographic, clinical and laboratory 
characteristics of patients: 

Thirty two SLE patients (30 females and 2 
males) were included in this study in addition to 10 
healthy subjects as a control group matched to both 
age and sex. The age of the patient group ranged from 
18 - 52 years with a mean of 28.94 ± 9.6 years. The 
disease duration ranged from 2 to 96 months with a 
mean of 40.9 ± 29.9 months. The mean age of onset 
was 24.8 ± 7.9 years. The clinical findings in SLE 
patients are shown in table (1). 
 
Table (1): Frequency of various clinical presentations 
in SLE patients  
Clinical 
manifestations 

Number of patients 
(frequency) 

Percentage 
(%) 

Constitutional 
symptoms 

25 78.1% 

Arthritis/ arthralgia 18 56.3% 
Photosensitivity 8 25% 
Malar rash  24 75% 
Alopecia 14 43.8% 
Oral ulcers 6 18.8% 
Raynaud’s 
phenomenon 

5 15.6% 

Serositis 6 18.8% 
Renal affection 12 37.5% 
Neuropsychiatric 
affection 

4 12.5% 

Thrombotic events 3 9.4% 

 
All of our patients were positive for ANA, and 

29 patients were positive for anti-DNA antibodies at 
the time of the study. One patient was positive for 
anti-RO antibodies. The mean ESR of the patients 
was 72.6 ± 38.8 mm/hr and ranged from 25 to 160 
mm/hr. The complete blood picture of our patients 
revealed thrombocytopenia in 7 patients (21.9%), 
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lymphopenia in 5 patients (15.6%) and anemia in 21 
patients (65.6%) with mean Hemoglobin of 10.04 ± 
2.1 gm/dl and ranging from 5.7 to 14.2 gm/dl. Liver 
function tests were normal in all patients while 
creatinine was high in 7 patients (21.9%).  

Disease Activity by the SLEDAI of our patients 
revealed a range from 0-28 with a mean of 9.7 ± 7.2. 
The organ damage as assessed by the SLICC score 
and revealed a mean of 1.38 ± 1.43 and a range of 0-
4. 
Expression of CXCR4 on lymphocytes 

The mean percent of patients’ lymphocytes 
expressing CXCR4 was 53.6 ± 17.4% with a range of 
5-82%, while their T lymphocytes showed positivity 
for CXCR4 in 43.4% ± 8.97% with a range of 24.3 - 
57%. As for the control group the mean percent of 
lymphocytes expressing CXCR4 was 40.1 ± 9.7% 
with a range of 29-56%, while the T lymphocytes 
showed a mean percent of expression of 26.3 ± 6.8% 
and a range of 16.9% to 34.6%. There was a 
significant increase in CXCR4 expression on 
Lymphocytes in general and T- lymphocytes among 
SLE patients compared to healthy controls as shown 
in table (2). 

 

 
Fig. (2): Mean percentage of Total lymphocytes and 
T lymphocytes expressing CXCR4 among the control 
group and patients.  
 
Table (2): Comparison between the percentage of 
Total lymphocytes and T lymphocytes expressing 
CXCR4 among the control group and patients using 
student t test.  
 Group Mean SD t P value Sig. 
Percentage of 
lymphocytes expressing 
CXCR4 

Control 40.08 
9.67 3.1 

 
<0.01 HS 

  Patients 53.58 17.43 
Percentage of T- 
lymphocytes expressing 
CXCR4 

Control 26.3 6.79 
6.4 

 
<0.001 HS 

  Patients 43.37 8.97 

 
The relation between CXCR4 expression and 
different clinical and lab parameters: 

SLE patients with joint manifestations had 
significantly lower frequency of expression of 

CXCR4 on their T cells than patients without joint 
manifestations (40.1% and 47.6% respectively, 
t=2.69, p<0.05). On the other hand, patients with 
serositis had significantly higher levels of expression 
of CXCR4 on their lymphocytes (58.7%) when 
compared to patients free from serositis (38.2%) (t= -
2.5, p<0.05).  Patients with nephritis did not show a 
significant difference in their chemokine receptor 
expression as compared to patients without nephritis. 
Also, no such difference was found regarding the any 
other clinical or lab characteristic of the patients. 

Correlation between percentage of T-
lymphocytes expressing CXCR4 receptors and 
different clinical and laboratory data of the patients 
revealed  a positive significant correlation between T 
lymphocytes expressing CXCR4 and disease activity 
measured by the SLEDAI as well as with the ESR (r= 
0.38, p<0.05 and r= 0.41,p<0.05). There was also a 
significant negative correlation between the percent 
of lymphocytes expressing CXCR4 and the organ 
damage measured by the SLICC score (r=-0.36, 
p<0.05). Correlation studies between CXCR4 
expression and all the other clinical or lab 
characteristic of the patients did not reach statistical 
significance. 

 
 

 
 
Fig. (3): Regression analysis showing the correlation 
between CXCR4 expression on T lymphocytes and 
SLEDAI among SLE patients 
 
 
ROC curve analysis: 

The test validity characters of CXCR4 
expression on T lymphocytes for discrimination of 
SLE at the best cutoff value of 34.6% showed 100% 
specificity, 87.5% sensitivity and 90.5% efficacy.  
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Fig. ( 4 ): ROC curve analysis showing the diagnostic 
performance of percentage of T lymphocytes 
expressing CXCR4 in discriminating patients with 
SLE from healthy controls 
 
4. Discussion: 

     In systemic lupus erythematosus (SLE), the 
combination between specific environmental factors 
and a predisposing genetic background contributes to 
the development of impaired immune tolerance the 
uncontrolled production of autoantibodies. This 
multistep process involves many immune cell 
populations. Among the cells that participate in the 
initiation, progression and perpetration of the disease, 
T lymphocytes play a key role in all stages. T-cell 
abnormalities and aberrant T helper cytokine profiles 
have been implicated in the loss of immune tolerance 
to nuclear and cytoplasmic antigens and linked to a 
variety of clinical manifestations in SLE (La Cava, 
2009). 

The interaction of CXCL12 and CXCR4 results 
in migration, integrin activation, and chemotaxis of 
lymphocytes, monocytes, and neutrophils and 
hematopoietic progenitor cells. These processes assist 
in the recruitment of these cells to affected peripheral 
tissues in lupus, such as the kidney and skin. In 
addition, this binding enhances survival, proliferation, 
and transcription in the CXCR4-expressing cells 
(Nanki and Lipsky, 2000, & Wong and Korz, 2008). 

Involvement of CXCR4 in the pathogenesis of 
SLE was suggested by several findings in murine 
models of lupus. One of these findings was the 
significant up-regulation of CXCR4 on monocytes, 
neutrophils, B cell subsets, and plasma cells in 
multiple murine models of lupus. Tissue samples 
from the kidneys of these mice showed CXCL 12 

upregulation in the glomeruli and tubules. 
Furthermore upon administration of a CXCR4 
peptide antagonist the mice kidney disease improved 
(Wang et al., 2009). Several researches confirmed a 
role of the CXCR4/CXCL12 axis in human SLE. 
Among these is the finding of strong CXCR4 staining 
in perivascular inflammatory cells upon 
immunohistochemical staining of cutaneous lupus 
skin biopsies and increased CXCL12 reactivity in 
dendritic and endothelial cells in the skin (Meller et 
al., 2005). Another report has documented that SLE 
patients exhibited significantly higher CXCL12 
serum levels compared with healthy controls (Robak 
et al., 2007). 

In agreement with the hypothesis that CXCR4 
has an important role in SLE, our study revealed a 
significant increase in CXCR4 expression on 
Lymphocytes in general and T- lymphocytes among 
SLE patients compared to healthy controls. These 
findings support the findings of Wang et al who 
documented increased expression of CXCR4 on CD4 
T cells (Wang et al., 2010) 

Amoura and colleagues have reported that SLE 
patients did not differ significantly in CXCR4 
expression on CD4+ and CD8+ T cells compared 
with controls (Amoura et al., 2003). Discrepancies in 
the findings of this study and the current one may be 
due to varying characteristics of the SLE patients 
studied especially that the report did not delineate 
clinical characteristics of the SLE patients 
investigated. 

Another group found that three subclasses of 
memory CD4+ T cells, CCR7+/CD27+, CCR7-
/CD27+, and CCR7-/CD27-, isolated from eight SLE 
patients showed lower percentages expressing 
CXCR4 compared with controls (Fritsch et al., 2006). 
This discrepancy in findings may be due to the fact 
that this study only assessed memory CD4+ T cells 
which are only a subclass of T cells and though 
expression on them may be lower than controls yet 
the total T cell expression may yet be high. Also this 
finding was reported from a sample of 8 SLE patients 
which is too small a number to draw conclusions 
from.   

We found a positive significant correlation 
between T lymphocytes expressing CXCR4 and 
disease activity measured by the SLEDAI. This is in 
accordance with the results of Wang et al., 2010 
whose results showed 1.18-fold increase in CXCR4 
on CD4 T cells in the group of patients with higher 
SLEDAI scores though the values did not reach 
statistical significance. These results imply a possible 
role of CXCR4 in driving active disease in SLE. 

Our results demonstrate that patients with 
nephritis did not show a significant difference in 
CXCR4 expression as compared to patients without 
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nephritis. SLE patients with joint manifestations had 
significantly lower frequency of expression of 
CXCR4 on their T cells than patients without joint 
manifestations. Such a difference was not found 
regarding the any other clinical or lab characteristic 
of the patients. Also, we report a significant negative 
correlation between the percent of circulating 
lymphocytes expressing CXCR4 and the organ 
damage measured by the SLICC score. These 
findings are similar to the results of Wang et al., 2010 
who reported that correlations between CXCR4 
surface expression and various laboratory parameters, 
including anti–double-stranded DNA titer, 24-hour 
proteinuria, serum creatinine, C3, or C4, were not 
found to be significant. This could be explained by 
the possibility that CXCR4 positive cells are attracted 
to the damaged organs and the homing of these cells 
to peripheral tissue, since they are more likely than 
naive cells to position themselves in these areas. This 
is reinforced by results of research that demonstrated 
enhanced levels of CXCL12 in tubules and glomeruli 
of kidneys (Wang et al., 2010). Balabanian et al. also 
found higher CXCL12 expression in the kidneys in 
murine studies and reported prevention of nephritis 
and antibody production by mABs against CXCL12 
(the ligand for CXCR4) (Balabanian et al., 2003). 
This peripheralization may result in the varying levels 
of circulating CXCR4 expressing lymphocytes in 
relation to the different organs affected especially 
given the multiple organ affection found in SLE 
resulting in the wide dispersion of these cells.  

The test validity characters of CXCR4 
expression on T lymphocytes for discrimination of 
SLE at the best cutoff value of 34.6% showed 100% 
specificity, 87.5% sensitivity and 90.5% efficacy 
which further reinforces its importance in the 
pathogenesis of SLE and directs our attention to it as 
a possible marker of SLE and an indicator of disease 
activity.  
 
Conclusion: 

CXCR4 expression levels are elevated on 
total lymphocytes as well as T cells from SLE 
patients. This increase in cell expression of CXCR4 
correlates positively with disease activity. These 
findings suggest that CXCR4  hyperexpression may 
play a vital role in the pathogenesis of SLE, and may 
after further studies be used as an indicator of disease 
activity. This also suggests CXCR4 antagonists may 
halt the role that these cells in the pathogenesis of the 
disease and improve prognosis for SLE patients. 
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Using Common Weight Of Anti Ideal Decision Making Unit In Trade Off Models Of Data Envelopment 
Analysis For Computing Expanded Malmquist Index 

 
Farshad Motallebi Korbkandi 

 
Department of Management, Tafresh Branch, Islamic Azad University, Tafresh, Iran 

E-mail: motallebi_farshad@yahoo.com  
 
Abstract: The Malmquist Index the prominent Index for measuring the productivity change of Decision Making 
Units (DMUs) in multiple time periods that use Data Envelopment Analysis (DEA) models with Variable Return to 
Scale (VRS) and Constant Return to Scale (CRS) technology. The Trade Offs (TO) approach is an advanced tool for 
the improvement of the discrimination of DEA model. In this paper, we compute the Expanded Malmquist Index 
based on Common weights by using anti ideal DMU evaluation in Trade Off models in DEA, and by using this 
method we can rank DMUs by logical criteria.  
[Farshad Motallebi Korbkandi. Using Common Weight Of Anti Ideal Decision Making Unit In Trade Off Models Of 
Data Envelopment Analysis For Computing Expanded Malmquist Index. Life Sci J 2012;9(4):3080-3084] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 452 
 
Keywords: Data Envelopment Analysis, Common Weights (CW), Expanded Malmquist Index, Trade Off, Anti Ideal 
DMU. 
 
1. Introduction 

Data Envelopment Analysis (DEA) is a 
mathematical programming technique that measures 
the relative efficiency of Decision Making Units 
(DMUs) with multiple inputs and outputs. Charnes 
and et al.(1978) first proposed DEA as an evaluation 
tool to measure and compare the relative efficiency of 
DMUs. Their model assumed Constant Returns to 
Scale (CRS, the CCR model), the model with 
Variable Return to Scale (VRS, the BCC model) was 
developed by Banker and et al. (1984). 

 The Malmquist Index is the most important Index 
for measuring the relative productivity change of 
DMUs in multiple time periods. For the first time, the 
Malmquist Index was introduced by Caves and et al. 
(1982); later DEA was used by Fare, Gross Kopf, 
Lindgren and Ross (FGLR, Fare et al, 1992), and 
(FGNZ, Fare etal.1994) for measuring the Malmquist 
Index. They used DEA model (CRS) and VRS for 
computing Malmquist Index.  

Podinovski suggests the incorporation of 
production Trade Offs in to DEA models, under this 
circumstance (Podinovski 2004), when we use Trade 
Offs in our models, the original technology expands 
to include the new area, Podinovski and et. al (2004) 
show that the production possibility set (PPS), 
generated by the traditional DEA axioms, may not 
include all the producible production points, the PPS 
generated by the DEA models is only the subset of 
the PPS with Trade Offs. Podinovski also describes 
the theatrical development of Trade Offs and 
demonstrated that Trade Offs can improve the 
traditional meaning of efficiency as a radial 
impronment factor for input or outputs (Podinovski, 
2007a, 2007b). 

The rest of the paper is organized as follows: In 
sections 2 describe Data Envelopment Analysis 
(DEA). In section 3 we explain computing of 
common weight. Section 4 shows computing of 
efficiency by using common weight in different 
period. In section 5 we compute Malmquist Index 
based on common weight. The last section 
summarizes and concludes. 
2. Data Envelopment Analysis (DEA) 

Assuming that there are n DMUs each with m 
inputs and s outputs, the relative Efficiency of a 

particular DMUo   1,2,...,o n  is obtained by 

solving the following fractional programming 
problem: 
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Where j is the DMU index 1,2,..., ,j n r

the output index, 1,2,...,r s 	and i the input index 

1,2,..., , rii m y the value of the rthoutput for the jth 

DMU, ijx the value of the i input for the jth DMU, 
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ru the weight given to the rthoutput, iv the weight 

given to the i input. DMUO is efficient if and only if 

1.ow   

DMUO selects weights that maximize its 
output to input ratio, subject to the constraints. A 
relative efficiency score of 1 indicates that the DMU 
under consideration is efficient, whereas a score less 
than 1 imply that it is inefficient. This fractional 
program can be converted into a linear programming 
problem where the optimal value of the objective 
function indicates the relative efficiency of DMUO. 
The reformulated linear programming problem, also 
known as the Linear CCR model, is as follows: 
��
∗ = �� = ���∑ ��

�
��� ���  

Subject to: 
∑ ��
�
��� ���  
∑ ��
�
��� ��� −	∑ ��

�
��� ��� ≤ 0    j=1, 2… n 

 �� ≥ 0         r= 1, 2… s 
�� ≥ 0           i=1, 2… m 
 
3.  Trade Offs Model in Data Envelopment 
Analysis 

Considering the observed output vector as ��  ∈ 

�� and the input vector as  ��  ∈ �� , we assume that 

the inputs and outputs are nonnegative and ��  ≠0, 

�� ≠0 for ����, j=1,2,…,n. 
A Trade Off is a judment of possible variation in 

some input and or output levels, with which DMU 
can work without changing the other inputs and or 
outputs. For example, in the case of two inputs and a 
single output, the trade-off (P, Q) = (2,−1, 0) 
indicates that the DMU can work by increasing the 
first input by two and decreasing the second input 
one without changing its output (for more details, 
see Podinovski, 2004). 

Now, suppose we have � Trade Offs. We shall 
represent the Trade Offs in the following form: 
(��,��), where r = 1, 2 ,…, k. Also, the vector �� ∈ 
��	and  �� ∈ �� modify the inputs and outputs, 
respectively.For using Trade Offs in DEA models, 
Podinovski makes some assumptions and extends 
the axioms of PPS in the following manner: 
Assumption: 
1-All the DMUs should accept the Trade Offs. 
2- Each Trade Off can be used repetitively by the 
DMUs. 
Extended axioms: 
1- (Nonempty). The observed  (��, ��) ∈ T; j = 1, 2, 

..., n. 
2- (Proportionality). If (X,Y)	∈ T , then (�X, �Y )	∈ 
T for all  � ≥ 0.  
3- (Convexity). The set T is convex. 
4- (Free disposability). If (X, Y)	∈ T,	�� ≥ �,	�� ≥
�,then (��, ��) ∈ T. 

5- (Feasibility of Trade Offs). Let (X, Y)	∈T. Then 
for any Trade Off r in the form of (��, ��)	∈T and 
any  �� ≥ 0, the unit (� + ����, � + ����) ∈  T, 
provided that � + ���� ≥ 0 and � + ���� ≥ 0. 
6- (Closeness). The set T is closed. 
7- (Minimum extrapolation). T is the smallest set 
that satisfies axiom 1-6. (Where T is, T = {(X, Y )| 
output vector Y≥ 0 can produced from input vector 
X ≥0}). 
Now, the PPS can be defined on the basis of the 
following. 
The minimal PPS (�����) that satisfies axioms (1) 
− (7) is: 
����� = {(X, Y	)|Y = ��� + ∑ ��

�
��� �� − �, � =

��� + ∑ ��
�
��� �� + �, � ∈ ��

�,� ∈ ��,
� � ∈

��
�	���	� ∈ ��

� }, ( see Podinovski (2004)). 
Based on PPSTO, for assessing the relative 
efficiency of DMUP (p = 1, 2, ..., n) that is defined 
from this PPS, we have the following model: 
DEA model with trade-offs technology and input 
orientation 

 
 ���	�� 

S.t    ��� + ∑ ��
�
��� �� ≤ 	���� 

	��� +� ��
�

���
�� ≥ ��																														(3) 

   �, � ≥ 0, 	��		����		���� 
 

DEA model with trade-offs technology and output 
orientation 

 
���	�� 

S.t    ��� + ∑ ��
�
��� �� ≤ �� 

	��� +���

�

���

�� ≥ 	����													(4)									 

      �, � ≥ 0, 	��		����		���� 

4. Common Weight in Data Envelopment Analysis 
Definition 1:  The virtual positive anti ideal DMU 

is a DMU with maximize inputs of all of DMUs as its 
input and minimize outputs of all DMUs as its 
That is if we show positive ideal DMU with ���������� =

(��, ��) then �̅� = max 	����� � = 1,2,… , �}, (� =

1,2,… ,�) and ��� = min 	����� � = 1,2,… , �}, (� =

1,2,… , �). 
Definition 2: An ideal level is one straight line 

that passes through the origin and positive ideal 
DMU with slope 1.0. In Fig.1 the vertical and 
horizontal axes are set to be the virtual output 
(weighted sum of � outputs) and the virtual input 
(weighted sum of � inputs), respectively and �� is 
an ideal line and ���������� = (∑ �̅���

,�
��� ,∑ �����

,�
��� ) is 

an ideal DMU. The notation of a decision variable 
with superscript symbols”,” represents an arbitrary 
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assigned value. For any ����, ����, if given one 
set of weights ��

, 	(� = 1,2, … , �) and ��
, 	(� =

1,2,… ,�) then the coordinate of points ��, �� and 
N0 in Fig. 1 are (∑ �����

,�
��� , ∑ �����

,�
��� ) and 

(∑ �����
,�

��� , ∑ �����
,�

��� ). The virtual gaps, between 
points �� and ��� on the horizontal axes and vertical 

axes, are denoted as Δ��
�  and Δ��

� , respectively. 

Similarly, for points �� and ��� , the gaps are Δ��
�  

and Δ��
�  . We observe that there exists a total virtual 

gap Δ��
� + Δ��

� + Δ��
� + Δ��

�  to the ideal line. Let the 
notation of a decision variable with superscript ” * ” 
represents the optimal value of the variable. We want 
to determine an optimal set of weights ��

∗	(� =
1,2,… , �) and ��

∗	(� = 1,2,… ,�) such that both 
points �∗ and �∗ below the ideal line could be as 
close to their projection points, �∗� and �∗� on the 
ideal line, as possible. In other words, by adopting 

the optimal weights, the total virtual gaps Δ�∗
� +

Δ�∗
� + Δ�∗

� + Δ�∗
�  to the ideal line is the shortest to 

both DMUs. As for the constraint, the numerator is 
the weighted sum of outputs plus the vertical gap Δ�

� 

and the denominator is the weighted sum of inputs 
minus the horizontal virtual gap Δ�

�. The constraint 

implies that the direction closest to the ideal line is 
upwards and leftwards at the same time. The ratio of 
the numerator to the denominator equals 1.0, which 
means that the projection point on the ideal line is 
reached. Therefore we have following model: 

Δ∗ = min� Δ�
� + Δ�

�
�

���
 

S.t     
∑ �����
�
���

∑ ���̅�
�
���

= 1 

         
∑ ��������

��
���

∑ ��������
��

���
= 1,																							� =

1,2,… , �												(5) 
        Δ�

�, Δ�
� ≥ 0,																																				� = 1,2,… , � 

        �� ≥ �> 0,																																			� = 1,2,… , � 
       	�� ≥ �> 0,																																			� = 1,2,… ,� 

 

ϵ is positive Archimedean infinitesimal constant. The 
ratio form of constrains (5) can be rewritten in a 
linear form, so we have the following model: 

Δ∗ = min� Δ�
�+ Δ�

�
�

���
 

S.t    ∑ u�y��
�
��� − ∑ v�x��

�
��� = 0  

 ∑ u�y��
�
��� − ∑ v�x��

�
��� + Δ�

�+ Δ�
� = 0	 

		j = 1,2,… , n				(6) 
 Δ�
�, Δ�

� ≥ 0,													j = 1,2,… , n 

 u� ≥ ϵ> 0,											r= 1,2,… , s 
 	v�≥ ϵ> 0,												i = 1,2,… ,m 
Then, if we let Δ�

�+ Δ�
� ,	be ∆� (6) is then simplified to 

the following linear programming (7). 

Δ∗ = min� ∆�
�

���
 

S.t    ∑ u�y��
�
��� − ∑ v�x��

�
��� = 0						(∗)   

       ∑ u�y��
�
��� − ∑ v�x��

�
��� + ∆�= 0			 

j = 1,2, … , n				(7) 
        ∆�≥ 0,																	j = 1,2,… , n 

        u� ≥ ϵ> 0,							r= 1,2,… , s 
       	v�≥ ϵ> 0,								i = 1,2,… ,m 
 
If a DMUj was on positive ideal then we use 
definition of the CWA efficiency score of DMUj that 
Liu and Peng (2006) was defined as following 
equation: 

θ�
∗(���)

=
∑ u�

∗y��
�
���

∑ v�
∗x��

�
���

																																		j

= 1,2, … , n							(8) 
Therefore the CWA efficiency score of it is 

1.0. So that constrain (*) in (7) become redundant 
and this model become same the CWA model in 
paper of Liu and Peng (2006). On the other hand, the 
ideal line is the benchmark line. We result CWA 
model is special case of (7) in this paper. Therefore 
DMUj is CWA efficient if  Δ�

∗ = 0	or θ�
∗ = 1 

otherwise, DMUj is CWA inefficient. 
Definition 3:  The performance of DMUj is 

better than DMUi if ∆�< ∆�. (for more information 

about this subject see jahanshahloo and et. al 2010). 
Suppose we have l Trade Offs (P��, Q��)	h =

1,2,… , l					i = 1,2,… ,m					r= 1,2,… , s	the linear 
program of DEA model for evaluating common 
weight:  

Δ∗ = min∑ ∆�
�
���  +∑ ∆�

�
���  

S.t    
∑ u�y��
�
��� − ∑ v�x��

�
��� = 0																																									 

 ∑ u�y��
�
��� − ∑ v�x��

�
��� + ∆�= 0				j = 1,2,… , n				(9) 

 ∑ u�q��
�
��� − ∑ v�p��

�
��� + ∆�= 0			h = 1,2,… , l 

  ∆�≥ 0,																																										j = 1,2,… , n 

  ∆�≥ 0,																																									h = 1,2, … , l 
   u� ≥ ϵ> 0,																																r= 1,2,… , s 
    	v�≥ ϵ> 0,																																	i = 1,2,… ,m 
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Let u�

∗, v�
∗ weights obtaining from solving model (9), 

therefore efficiency of DMUj in Trade Off models of 
DEA by using common weight is: 
                                         

θ�
∗(�� )

=
∑ ��

∗���
�
���

∑ ��
∗���

�
���

																																		j =

1,2,… , n							(10) 
 
5. Computing of Efficiency by using common 
weights in different period and different models of 
DEA 

We can compute θ�(�)
∗�(�� )

(ideal DMU and DMUs in 

period t, frontier period = t), Likewise Previous 
Section, where  x��

�, y��
�are substituted x��, y��. 

(θ�(���)
∗���(�� )

 (ideal DMU and DMUs in period t+1, 

frontier period = t+1)) 
 DEA model of Trade Off technology in input 
orientation, ideal DMU and DMUs in period t, 
frontier period = t+1. 
Phase 1: 

Δ∗(�) = min� ∆�
�

�

���
+� ∆�

�
�

���
 

S.t    
∑ u�

���y��
��

��� − ∑ v�
���x��

��
��� =

0																																									   
 	∑ u�

���y��
����

��� − ∑ v�
���x��

����
��� + ∆�

�= 0						 

												j = 1,2,… , n				(11) 
   ∑ u�

���q��
����

��� − ∑ v�
���x��

����
��� + ∆�

�= 0			 
														h = 1,2,… , l	 
    ∆�

�≥ 0,																				j = 1,2,… , n 

    ∆�
�≥ 0,																		h = 1,2,… , l	 

    u�
��� ≥ ϵ> 0,							r= 1,2,… , s 

     v�
��� ≥ ϵ> 0,						i = 1,2,… ,m 

 
Phase 2: Therefore by solving model (11) we obtain 

v�
∗(���)

, u�
∗(���)

. So efficiency by using common 
weight is: 

θ�(�)
∗���(�� )

=
∑ u�

∗(���)
y��
��

���

∑ v�
∗(���)

x��
��

���

																																		j

= 1,2,… , n							(12) 
 
DEA model of Trade Off technology in input 
orientation, ideal DMU and DMUs in period t+1, 
frontier period = t. 
Phase 1: 

Δ∗(���)

= min� ∆�
���

�

���

+� ∆�
���

�

���
 

S.t    

∑ u�
�y��
����

��� − ∑ v�
�x��
����

��� = 0																																								 

       	∑ u�
�y��
��

��� − ∑ v�
�x��
��

��� + ∆�
���= 0						 

												j = 1,2,… , n				(13) 

       ∑ u�
�q��
��

��� − ∑ v�
�x��
��

��� + ∆�
���= 0										 

						h = 1,2,… , l 
        ∆�

���≥ 0,												j = 1,2,… , n 

        u�
� ≥ ϵ> 0,								r= 1,2,… , s 

       	v�
�≥ ϵ> 0,									i = 1,2,… ,m 

 
Phase 2: Therefore by solving model (13) we obtain 

v�
∗(�)

, u�
∗(�)

. So efficiency by using common weight is: 

θ�(���)
∗�(��)

=
∑ u�

∗(�)
y��
����

���

∑ v�
∗(�)
x��
����

���

								j = 1,2,… , n							(14) 

Likewise we can compute  

θ�(���)
∗�(��� )

	and	θ�(�)
∗���(���)

. 

5. New Method for computing 
Expanded Malmquist Index based 
on Common Weights in different 
models of DEA: 

According computing of θ�(�)
∗�(��� )

, 

θ�(�)
∗�(���)

, θ�(�)
∗�(�� )

….	in previous section, we know: 

EC�∗ = 	
�(���)
∗���(���)

�
(�)
∗�(���)          (15) 

PEC�∗ = 	
��(���)
���(��� )

��
(�)
�(��� )         (16) 

TC�∗ = 	[
�(�)
∗�(���)

�
(�)
∗���(���) 	× 	

�(���)
∗�(���)

�
(���)
∗���(���)]

�

� (17)  

SEC�∗ = [
�(�)
∗�(��� )

�
(�)
∗�(���) 	× 	

�(���)
∗���(���)

�
(���)
∗���(��� )]  (18)   

Where EC�∗ is Efficiency Change based on θ∗, PEC�∗ 
is Pure Efficiency Change based on	θ∗, TC�∗is 
Technology Change based on θ∗and SEC�∗ is Scale 
Efficiency Change based on θ∗. The Malmquist Index 
and its FGLR and FGNZ decompositions are as 
follows (for more details, see Fare and et al., 1992, 
1994). By similar way we can compute Malmquist 
Index. 
Malmquist Index based on θ∗ (MI�∗) = EC�∗ × TC�∗  
(19) 
Malmquist Index based on θ∗ (MI�∗)= PEC�∗ ×  
SEC�∗ ×TC�∗   (20)      
We define: 

EEC�∗ =
�(���)
∗���(��)

�
(�)
∗�(��)                                   (21) 

ETC�∗ = [
�(�)
∗�(��)

�
(�)
���(��) 	× 	

�(���)
�(��)

�
(���)
���(��)]

�

�             (22) 

														REC�∗ = [
�(�)
�(���)

�
(�)
�(��) 	× 	

�(���)
���(��)

�
(���)
���(���)]   (23)   
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Where EEC�∗ is Expanded Efficiency Change based 
on θ∗,   ETC�∗ is Expanded Technology Change 
based on θ∗and EEC�∗ is Regulation Efficiency 
Change based on	θ∗. So 
																Expanded		Malmquist	Index	based	on	θ∗(EMI�∗) =
	EEC�∗ 	× ETC�∗              (24) 
Or  
       
Expanded	Malmquist	Index	based	on	θ∗(EMI�∗) =
	EC�∗ 	× REC�∗ 	× ETC�∗               (25) 
 

If EMI�∗ >1, it shows DMU had progress. 
If EMI�∗ <1, it shows DMU had regress. 

If EMI�∗ =1, it shows DMU had not 
changing. 

                 
We define Malmquist Index Disparity and Expanded 
Malmquist Index Disparity: 

EMID =
EMI� − EMI�∗

EMI�
× 100																								(26) 

 
6. Conclusion 

For obtaining relative Efficiency of DMUs, 
we use means of weights and by using this method 
we compute Malmquist Index. The result seems be 
quite satisfactoriness. By using new method 
(common weights in Trade Off models in DEA) we 
can rank DMUs by logical criteria, that you can see 
the result from performance this method in numerical 
example.  
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Abstract: Background: Formaldehyde is a reactive chemical that is commonly used in the production of industrial, 
laboratory, household, and cosmetic products. Formaldehyde (FA) is a potential carcinogen and mutagen. 
Objectives: This study was designed to evaluate the systemic genotoxicity of formaldehyde in experimental animals 
and in subjects exposed to FA. Material, Subjects and Methods: The animal study included twenty one rats that 
were divided into Group (1): Negative control rats ,Group (2): Positive control rats: received daily intraperitoneal 
injected with distilled water ,Group (3): Formaldehyde group, received single intraperitoneal injection of 
Formaldehyde (0.2 mg/kg/day) after 4 weeks of treatment, rats were sacrificed then submitted to cytogenetic 
examination by detection of their chromosomal pattern and mitotic index in bone marrow cells. The human study 
comprised two groups: 30 individuals occupationally exposed to formaldehyde in Zagazig University (cases) and 15 
unexposed individuals (controls), from whom peripheral blood were collected and used for evaluation of the 
chromosomal aberrations (CAs) frequency and the comet assay for detection of DNA damage.Results: This study 
revealed increased frequency of structural chromosomal aberrations and decreased mitotic index of bone marrow 
cells of rats exposed to FA. Individuals exposed to FA also showed high frequency of chromosomal aberrations and 
increased levels of DNA damage in the Comet assay in terms of tail length and tail moment in peripheral blood 
lymphocytes compared to controls. Conclusion: Exposure to formaldehyde induced Chromosomal aberrations and 
DNA damage in peripheral blood lymphocytes of exposed subjects and bone marrow cells of albino rats. 
[Mie Sameer Gomaa; Ghada E. Elmesallamy and Maha Mohamad Sameer. Evaluation of Genotoxic Effects of 
Formaldehyde in Adult Albino Rats and Its Implication In Case of Human Exposure. Life Sci J 2012;9(4):3085-
3093] (ISSN:1097-8135). http://www.lifesciencesite.com. 453 
 
Keywords: Formaldehyde, Genotoxicity, chromosomal aberration, DNA damage, Comet assay.  
 
1. Introduction 
           Formaldehyde (FA), a member of the aldehyde 
family, is a bactericidal agent and tissue preservative 
(Naya and Nakanishi, 2005; Yamato et al., 2005). 
It is found in nature, domestic air, cigarette smoke, 
and the polluted atmosphere of cities (Songur et al., 
2003). It is widely used in industrial and medical 
settings. Employees, especially the histologist, 
anatomist, pathologist and medical students following 
dissection lectures, are the subjects most frequently 
exposed to FA gas. FA in excess of certain doses is 
accepted as being toxic, and its harmful effects 
increase under room temperature due to easy 
evaporation and also metabolism into formic acid 
(Gurel et al., 2005 and Yamato et al., 2005).  
             Physiological FA can be formed by the 
metabolism of L-methionine, histamine or 
methylamine, and can contribute to biological 
methylation by folic acid (Trezl et al., 1990).  
             Formaldehyde (FA), being a very reactive 
compound, can react with different macromolecules, 
such as proteins and nucleic acids or with low 
molecular weight substances as amino acids (Cheng 
et al., 2003 ; Metz et al., 2004). The inhalation of FA 
gas can produce irritation to eyes, nose and the upper 

respiratory tract. Whilst  occupational exposure to 
high FA concentrations may result in respiratory 
irritation and asthmatic reactions. It may also 
aggravate a pre-existing asthma condition. Skin 
reactions following exposure to FA are very 
common, because the chemical is both irritating and 
allergenic (Pala et al., 2008). FA induces genotoxic 
and cytotoxic effects in bacteria and mammalian cells 
(Usanmaz et al., 2002) and its carcinogenicity have 
been proven in experimental studies that used 
proliferating cultured mammalian cells and human 
lymphocytes. Furthermore, FA can act as a cell-
proliferation retardation factor and mediates the 
apoptotic process (Speit et al., 2007 and Pala et al., 
2008).  

 Tyihak et al., 2001and Marcsek et al., 
2007 concluded that formaldehyde can act as a cell-
proliferation retardation factor, and can mediate the 
apoptotic process. In cell cultures, Zhang et al., 2009 
found that formaldehyde at concentrations around 
10mM decreased apoptosis and increased cell 
proliferation, whereas higher doses enhanced 
apoptosis and decreased cell proliferation. At the 
molecular level, FA exposure may generate reactive 
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oxygen species (ROS) inducing the formation of 
DNA molecular adducts (Bono et al., 2010).  
The aim of this study was to evaluate the systemic 
genotoxicity of formaldehyde in experimental 
animals and in subjects exposed to formaldehyde. 
 
2. Material, Subjects and Methods: 
Study design and setting 
             The current work was composed of 2 studies. 
The 1st one was the experimental study which carried 
on 21 adult albino rats and the 2nd one was the human 
study which carried on 45 subjects.  
I.  Experimental Study:  
             Twenty one adult male albino rats weighing 
150-200 gm were obtained from the Animal House of 
the Faculty of Medicine, Zagazig University. The 
animals were divided into 3 groups:  
Group (I): Negative control rats  
Group (II):Positive control rats: received daily 
intraperitoneal injected with distilled water (0.5 ml 
once/day). 
Group (III): Formaldehyde group, received single 
intraperitoneal injection of Formaldehyde (0.2 
mg/kg/day) (1/10 LD50)

 (Odeigah, 1997) for 4 
weeks. Twenty four hours after the last injection, the 
rats were sacrificed then submitted to cytogenetic 
examination by detection of their chromosomal 
pattern and mitotic index in bone marrow cells.  
Cytogenetic study  
             Cytogenetic study was performed using a 
known bone marrow technique described by Speit et 
al. (1992). Animals were injected I.M., 2 hours 
before scarification with 0.25ml/ 100g B.W. 0.5% 
colchicines. Both femora were dissected out and 
cleaned of any adhering muscle. Bone-marrow cells 
were collected from both femora by flushing 
potassium chloride (KCl) (0.075M, at 37ºC), and 
incubated at 37ºC for 25 min. Collected cells were 
centrifuged at 2000 × g for 10 min, and fixed in 
aceto-methanol (acetic acid: methanol, 1:3, v/v). 
Centrifugation and fixation were repeated five times 
at an interval of 20min. The cells were resuspended 
in a small volume of fixative, dropped onto chilled 
slides, and allowed to dry. They were stained the 
following day with freshly prepared 2% Giemsa stain 
for 3–5 min, and washed in distilled water to remove 
excess stain, For each animal 100 well prepared). 
Metaphases were analyzed and different types of 
chromosomal abnormalities were recorded.   
Mitotic Index determination. 
             The mitotic index was used in order to 
determine the rate of cell division. In order to 
calculate the mitotic index the slides that were 
prepared for the chromosomal aberration assay were 
used. Random views on the slides were selected to 
determine the number of dividing cells (metaphase 

stage). At least 1000 cells were examined in each 
preparation. The mitotic indices were obtained by 
counting the number of mitotic cells in 1000 cells per 
animal to a total of 5000 cells per treatment and 
control under an Olympus microscope. The mitotic 
index was calculated as the ratio of the number of 
dividing cells to the total number of cells, multiplied 
by 100 (Shukla et al., 2002). 
II. Human Study:  
             The study population consisted of 30 Lab 
technicians and workers occupationally exposed to 
formaldehyde in Pathology, Histology and Anatomy 
laboratories at Zagazig University. A control group of 
15 non-exposed subjects was considered. All subjects 
were informed about the nature of the study and 
written informed consents were obtained from all 
studied subjects. The protocol of the study was 
approved by the Ethical Committee for Research, 
Faculty of Medicine, Zagazig University. Medical 
history, medication and lifestyle factors for all 
studied individuals, as well as information related to 
working practices (such as years of employment) 
were obtained. The characteristics of both groups are 
described in Table (1).              

Venous Blood samples (5ml) were collected 
into sodium-heparin tubes. Immediately after 
sampling the blood was put on ice and brought to the 
laboratory for analysis. The same blood sample was 
analyzed using both methods: chromosomal 
aberration analysis and the Comet assay. 
Genotoxicity assessment: 
 I- Analysis of chromosomal aberrations:  
             Analysis of chromosomal aberrations was 
used to detect cytogenetic damage according to the 
method of Verma (1998). Cultures were established 
by adding the blood sample to a culture medium 
containing Roswell Park Memorial Institute (RPMI) 
1640 medium (pH 6.8–7.2), 20% fetal calf serum, 
6 μg/ml phytohemagglutinin L (PHA-L), 0.5 mg/ml 
L-glutamine, and antibiotics (100 IU/ml penicillin, 
100 μg/ml streptomycin) and incubating for 72 h at 
37°C. Colcemid was added 2 h before harvesting, to 
stop mitosis at metaphase and prevent spindle 
formation. After hypotonic treatment with potassium 
Chloride (KCl), the cells were fixed in 
methanol/acetic acid (3:1), spread on wet slides and 
chromosome slides were stained with 5% Giemsa in 
phosphate buffer (pH 6.8) for 10 min. On average, 
50-100 metaphases were analyzed from each 
individual using the high power oil immersion length 
for the presence of chromosomal aberration. 
II- Comet assay  
             The assay was conducted under alkaline 
conditions according to Singh et al. (1988). Blood 
samples were suspended in 0.5% low melting point 
agarose and sandwiched between a layer of 0.6% 
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normal melting point agarose and a top layer of 0.5% 
low melting point agarose on fully frosted slides. 
During polymerization of each gel layer the slides 
were kept on ice. After solidification of the 0.6% 
agarose layer the slides were immersed in lysis 
solution (1% sodium sarcosinate, 2.5 M NaCl, 100 
mM Na2EDTA, 10 mM Tris–HCl, 1% Triton X-100 
and 10% Dimethyl sulfoxide (DMSO) at 4°C. After 1 
h slides were placed in electrophoresis buffer (0.3 M 
NaOH, 1 mM Na2EDTA, pH 10) for 20 min at room 
temperature to allow for DNA unwinding. 
Electrophoresis was conducted in a horizontal 
electrophoresis platform in fresh, chilled 
electrophoresis buffer for 20 min at 300 mA and 19 
V. The slides were neutralized with Tris–HCl buffer, 
pH 7.5, three times for 5 min and stained with 10% 

ethidium bromide for 10 min. Each slide was 
analyzed using a fluorescence microscope equipped 
with a 515–560 nm excitation filter. For each subject 
50 cells were analyzed with an automatic digital 
analysis system, Comet assay II (Perceptive 
Instruments, Halstead, UK), determining tail length 
and tail moment (tail length×% tail DNA/100). 
Statistical analysis:   
             SPSS Software program was used. 
Quantitative data were compared using student’s t 
test, while qualitative data were compared using chi 
square test. Correlation coefficient (r) was used for 
testing the association between two continuous 
variables. The significance level is considered at P 
value < 0.05.  

 
Table 1: demographic characteristics of the studied population(n 45) grouped according to exposure status. 

 Number of 
subjects 

Gender Age Years of employment 

Males Females mean±SD Range mean±SD Range 

Exposed group 30 20 10 42.5±6.3 35-50 14.3±2.5 10-20 

Control group 15 8 7 39.3±5.6 34-53 - - 

 
3. Results: 
I. Experimental Study:  
             Regarding the control groups (group I and 
II), there was no statistically significant difference 
between these two groups in the frequency of 
chromosomal anomalies or mitotic index (Table 2 
and Figs. 1,2).  
             The rats exposed to formaldehyde through 
intra peritoneal injections (group III) showed a 
significant increase in the total abnormal metaphases 
which represented by various chromosomal 
anomalies in the form of chromatid gap and break, 

chromatid fragment, chromatid deletion, Ring 
chromosome, and Dicentric chromosome. All these 
anomalies showed a significant increased frequency 
as compared to the corresponding control group 
(Table 2 and Fig. 1).  
             Numerical anomalies including aneuploidy 
and polyploidy also noticed in this group. These 
numerical anomalies showed a non significant 
change, compared to the control group. Also mitotic 
index showed a significant decrease in Formaldehyde 
exposed rats as compared to the control values Fig. 
(2).  

 
Table 2 : Statistical analysis of the chromosomal aberrations in bone marrow cells of  the control rats and 

Formaldehyde treated rats, after 4 weeks of the study. 

Chromosomal 
Anomalies 

Group 1 
(-ve Control) 

n= 7 
(Mean ± SE) 

Group II 
(+ve Control) 

n= 7 
(Mean ± SE) 

Group III 
Formaldehyde group 

n= 7 
(Mean ± SE) 

I- Structural anomalies 
- Chromatid gap and break 
- Chromatid deletion 
- Ring chromosome 
- Dicentric chromosome 
- Stretched chromosome 
-Total abnormal metaphase 

9.4±0.12 
8.5±0.13 
6.3±0.08 
3.2±0.03 
6.2±0.09 
33.6±0.12 

8.2±0.17 
7.7±0.09 
7.1±0.10 
2.9±0.09 
5.9±0.11 
31.8±0.12 

17.1±0.05* 
15.6±0.08* 
12.6±0.09* 
9.0±0.11* 
10.5±0.08* 
54.8±0.5* 

II- Numerical anomalies 
- Aneuploidy 
- Polyploidy 

 
00.0±0.0 
0.5 ±0.02 

 
00.0±0.0 
0.3 ±0.05 

 
1.5±0.03 
3.5±0.04 

 Data are expressed as mean value chromosomal aberrations /100 metaphases ± SE 
 * Significantly different from the controls (Student’s t-test; p < 0.05) 
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Fig 1: A photomicrograph of a metaphase spread prepared from bone marrow cell of control group 
(A) showing normal chromosomal structure and number and formaldehyde treated group (B) showing 
more than one type of chromosomal aberrations as deletion [D] and ring chromosome [R]) (Giemsa 
stain x 1000). 

*
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10

15

20
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group2

formaldehyde 

 
Fig 2: Bar chart shows the Mitotic index of bone marrow cells in control groups and formaldehyde treated rats (* 
significantly different from the control, Student’s t-test, p < 0.05). 
 
II. Human Study 
             The results of structural chromosomal 
aberrations analysis in human peripheral blood 
lymphocytes were shown in Tables 3 and 4. It was 
observed that formaldehyde exposure induced a 
statistically significant increased number of aberrant 
cells with chromatid gap and break, chromatid 
deletion, ring chromosome and dicentric chromosome 
as compared to the corresponding values in the 
control group. While numerical anomalies including 
aneuploidy and polyploidy showed a non significant 
change compared to the control group. A multivariate 
analysis of variance showed that gender and age did 
not affect the type of structural aberrations. Also, non 
significant differences in the numbers of aberrations 
with regard to subject gender were found Table (4).  

          The effects of Formaldehyde exposure on the 
extent of DNA migration (Comet assay) were 
presented in Tables 5, 6 Fig. 3. The exposed group 
peripheral blood lymphocytes showed significantly 
increased levels of DNA damage in terms of tail 
length and tail moment as compared to the 
corresponding values in the control group. 
Distribution of both Comet assay end-points appeared 
to be wider in Formaldehyde exposed subjects, 
compared to the controls. Point values of tail lengths 
ranged from 16 to 74 μm, whereas the values of tail 
moments ranged from 11 to 88 μm. The values of tail 
lengths distribution for the control subjects were from 
7 to 14 μm and tail moments from 5 to 13. The 
multivariate analysis of variance showed that the 
gender and the age did not affect between-group 
variations in the Comet assay parameters Tables (6). 
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Table 3: Statistical analysis of chromosomal aberrations in peripheral blood lymphocytes of the control group and 

the Formaldehyde exposed group. 

Chromosomal aberrations Control group 
n= 15 

(Mean ± SE) 

Formaldehyde Exposed group  
n= 30 

(Mean ± SE) 

I- Structural  
- Chromatid gap & break 
- Chromatid deletion 
- Ring chromosome 
- Dicentric chromosome 
-Total abnormal metaphase 

 
1.9±0.36 
8.7±0.55 
5.5±0.33 
0.9±0.41 

20.0±0.27 

 
6.5± 0.65* 
15.5±0.47* 
16.4±0.29* 
9.0±0.54* 
46.4±0.35* 

II- Numerical  
- Aneuploidy 
- Polyploidy 

 
0.2±0.12 
0.6±0.14 

 
0.7±0.10 
0.9 ±0.09 

          Data are expressed as mean value chromosomal aberrations /100 metaphases ± SE 
         * Significantly different from the control group (Student’s t-test; p < 0.05). 
 
Table 4: Statistical analysis of chromosomal aberrations in peripheral blood lymphocytes of the control and the 

Formaldehyde exposed groups according to the gender of the subjects. 

Chromosomal aberrations Control group 
 (Mean ± SE) 

Formaldehyde Exposed group (n= 30)  
(Mean ± SE) 

Male  
n= 8 

Female 
 n= 7 

Male  
n= 20 

Female 
 n= 10 

I- Structural  
- Chromatid gap & break 
- Chromatid deletion 
- Ring chromosome 
- Dicentric chromosome 
-Total abnormal metaphase 

 
1.4±0.22 
8.1±0.38 
5.0±0.37 
0.9±0.40 
15.4±0.20 

 
1.6±0.21 
7.7±0.32 
5.8±0.32 
0.8±0.37 
15.1±0.18 

 
7.1± 0.44 
16.5±0.19 
16.9±0.38 
9.0±0.51 
48.5±0.36 

 
6.4± 0.49 
15.9±0.23 
15.6±0.32 
8.0±0.49 
44.9±0.29 

II- Numerical  
- Aneuploidy 
- Polyploidy 

 
0.2±0.11 
0.6±0.09 

 
0.2±0.13 
0.7±0.14 

 
0.7±0.2 
0.9 ±0.05 

 
0.8±0.10 
0.7 ±0.09 

 
Table 5: Statistical analysis of Comet assay end-points in peripheral blood lymphocytes of the control and the 

Formaldehyde exposed groups. 

Groups Tail length (μm) Tail 
moment 

Tail length 
distribution (μm) 

Tail moment 
distribution 

Control group 
Formaldehyde Exposed group 

12.5±1.5 
47.3±8.5* 

10.8±1.2 
56.1±16.5* 

7.2-14.7 
16.5-74.2 

5.8-13.6 
11.4-88.1 

Data are expressed as mean value of end-points /50 comets ±SE 
 * Significantly different from the control group (Student’s t-test; p < 0.05) 
 
Table 6: Comet assay end-points in peripheral blood lymphocytes of the control and the Formaldehyde exposed 

groups according to the gender of the subjects. 

Groups Tail length (μm) Tail moment 

Control group 
- Male 
- Female 

 
12.2±1.8 
13.1±1.2 

 
10.5±1.2 
11.7±0.9 

Exposed group  
- Male 
- Female 

 
45.9±8.8 
46.1±9.1 

 
59.2±7.85 
57.4±15.2 

Data are expressed as mean value of end-points /50 comets ±SE 
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                             A                                                                                            B 
Fig 3: Comet assay in peripheral blood lymphocytes of the control group (A), showing no DNA damage and  the 

Formaldehyde exposed group (B), showing DNA damage (          ).  
 
4. Discussion    
             A relevant indoor exposure to Formaldehyde 
(FA) is detectable in hospitals and scientific 
institutions where FA is used as a bactericide and 
tissue preservative (Kurose et al., 2004). Histology, 
pathology, cadaver embalming technicians, dissection 
students and nurses working at dialysis units are 
occupationally subjected to FA exposure (Kilburn et 
al., 1987).  
             Nevertheless, the Formaldehyde genotoxic 
potential in occupationally exposed individuals is 
conflicting. Chromosomal damage is considered to 
detect early effects of xenobiotic insult and 
evaluation of the frequency of chromosomal 
aberrations, as being a sensitive cytogenetic assay for 
detecting exposure to mutagens and carcinogens 
(Bonassi et al., 1995).   
             The results of this study demonstrated that 
Formaldehyde injections in rats induced a significant 
increase in the total abnormal metaphases which 
showed various chromosomal anomalies in the form 
of chromatid gap and break, chromatid fragment, 
deletion, ring chromosome and dicentric chromosome 
which showed a significantly increased frequency as 
compared to the control group. Also mitotic index 
showed a significant decrease in Formaldehyde 
exposed rats as compared to the control group values. 
             These results coincided with those of IARC, 
(2006) who reported that long-term exposures to high 
concentrations of Formaldehyde appear to have a 
potential for inducing DNA damage. These effects 
were well demonstrated in experimental studies with 
animals, in which local genotoxic effects following 
FA exposure were observed, i.e. DNA–protein cross-
links and chromosome damage. 
             Also Cao et al.(2009) observed in their study 
a significant increase in the micronucleus rate and 
chromosome aberration (mainly for chromosome 
breakage, polyploid) in liver of embryos after 
maternal exposure to formaldehyde. 

             The mitotic index is one of the standard 
indices commonly used for measuring cytotoxicity. A 
significant decrease in mitotic index was observed in 
rats treated with formaldehyde. This significant 
inhibition of mitotic activity of bone marrow cells 
observed in this study may be correlated with DNA 
damage or apoptosis induced by formaldehyde 
(Tyihak et al., 2001 and Costa et al., 2008). 
             On studying the results of the clinical part of 
present research work, it showed that the peripheral 
blood lymphocytes of the Formaldehyde exposed 
subjects had a statistically significant increase in the 
number of aberrant cells with chromatid gap and 
break, chromatid deletion, ring and dicentric 
chromosomes. These results suggest that long-term 
exposure to Formaldehyde induced a significant 
increase in the number of both chromatid and 
chromosomal types of aberrations. This finding is 
supported by the appearance of dicentric and ring 
chromosomes as complex aberrations that were not of 
statistical significance in the control subjects.  
Formaldehyde induced chromosomal aberrations 
(CAs) could be attributed to disrepair of lesions in the 
G0 stage of circulating lymphocytes as suggested by 
Carrano and Natarajan (1988). The chromosome 
types of aberrations could also arise due to increase 
in DNA lesions or interference with their repair 
(IAEA, 1986).  
             These results agree with those presented by  
Schmid et al. (1986) who described a significant 
increase of the chromatid type CA and sister 
chromatid exchange (SCE) in human lymphocytes 
treated with FA in vitro while, Shaham et al. (2002) 
reported an increased level of DNA-protein 
crosslinks and SCE in industry workers exposed to 
FA. Also He et al. (1998) observed a significant 
increase in MN, CA and SCE in PBL of FA-exposed 
anatomy students.  
             Jakab et al. (2010) demonstrated that 
exposure to formaldehyde induces apoptosis and 
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CAs, indicating an excess cancer risk among subjects 
occupationally exposed to formaldehyde.  At this 
concern, in some biomonitoring studies, cytogenetic 
effects, such as increased sister chromatide exchanges 
(SCE), chromosomal aberrations (CAs), and micro 
nucleated cells (MNC), were described (Shaham et 
al., 1997; Burgaz et al., 2001 and Ye et al., 2005), 
while in other reports, these evidences were lacking 
(Thomson et al., 1984). 
             Chromosome damage and effects on 
lymphocytes arise because FA escapes from sites of 
direct contact, such as the mouth, causing nuclear 
alterations in the lymphocytes of those exposed (He, 
et al., 1998 ; Orsière et al., 2006 and Zhang et al., 
2009).  
             Our results thus corroborate previous reports 
(Viegas et al., 2010 and Ladeiraa et al.,  2011) that 
lymphocytes can be damaged by long-term FA 
exposure. Moreover, the changes in peripheral 
lymphocytes indicate that the cytogenetic effects 
triggered by FA can reach tissues far away from the 
site of initial contact (Suruda et al., 1993). ).  In 
general the genotoxic effects of FA exposure on first 
contact tissues such as the nose and the respiratory 
tract have been increasingly convincing. A 
relationship between FA exposure and micronuclei 
(MN) frequencies in both buccal smears and nasal 
mucosa of workers in anatomy and pathology 
laboratories was demonstrated by Burgaz et al.  
(2001) and by Costa et al. (2008). 
             Only in the last few years the Comet assay 
has being introduced as a useful technique in human 
biomonitoring studies allowing the evaluation of 
DNA damage at the single cell level. Therefore, few 
are the studies published on FA occupational 
exposure in which this biomarker is used. However, 
there are already some in vitro studies in cellular 
lines and in animal and human leukocytes culture 
cells in which the Comet assay proved to be a 
sensitive biological indicator in the evaluation of the 
genotoxic effect of FA (Frenzilli et al., 2000; Liu et 
al., 2006 and Sul et al., 2007).  
             The current study showed that the levels of 
DNA damage, measured as tail length (TL), were 
significantly increased in the Formaldehyde exposed 
group compared with the control group. This result 
agrees with those presented by Yu et al.(2005) who 
reported a significantly increase of TL and olive tail 
moment in peripheral blood lymphocyte of 151 
workers from two plywood factories. DNA damage 
detected in the present study and measured as Comet 
assay end-points could possibly originate from DNA 
single-strand breaks, repair of DNA double-strand 
breaks, DNA adduct formation or DNA–DNA and 
DNA–protein cross links (King et al., 1993 ;  et al., 
1995 and Shah et al., 1997).  

5. Conclusion: 
The current work demonstrated that 

exposure to Formaldehyde induced chromosomal 
aberrations and DNA damage in the peripheral blood 
lymphocytes of exposed subjects and bone marrow 
cells of albino rats. 
6. Recommendations: 

The results presented in this study 
emphasize the importance of personal protection at 
work places, with possible occupational exposure to 
Formaldehyde. The results also stress the necessity of 
a further more detailed testing of genotoxicity in 
subjects occupationally exposed to Formaldehyde, in 
order to detect early cytogenetic biomarkers of 
exposure and to prevent further induction of DNA 
lesions which could induce neoplastic growth of 
damaged somatic cells. 
 
References 
1- Bonassi S, Abbondandolo A and Camurri L 

(1995): Are chromosome aberrations in 
circulating lymphocytes predictive of future 
cancer onset in humans? Preliminary results of 
an Italian cohort study. Cancer Genetics and 
Cytogenetics; 79 (2) : 133–135. 

2- Bono R, Degan R, Pazzi M, Romanazzi V, and 
Rovere R (2010): Benzene and formaldehyde in 
air of two Winter Olympic venues of Torino 
2006. Environ Int ; 36(3) : 269–275 

3- Burgaz S, Cakmak G, Erdem O, Yilmaz M, and 
Karakaya AE (2001): Micronuclei frequencies 
in exfoliated nasal mucosa cells from pathology 
and anatomy laboratory workers exposed to 
formaldehyde. Neoplasma ; 48 : 144–147. 

4- Cao X, Cao Z, Zheng X, Wang M, Li Z, Li C, 
Wang J, Long D and Rang W (2009): 
Micronucleus rate and chromosome aberration 
of mouse embryo liver induced by 
formaldehyde. Wei Sheng Yan J; 38(6):667-
671. 

5- Carrano AV and Natarajan AT (1988): 
Consideration for population monitoring using 
cytogenetic techniques. Mutat Res ; 204 : 379–
406. 

6- Cheng G, Shi Y, Sturla SJ, Jalas JR, McIntee 
EJ, Villalta PW, Wang M and Hecht, SS (2003): 
Reactions of formaldehyde plus acetaldehyde 
with deoxyguanosine and DNA: formation of 
cyclic deoxyguanosine adducts and 
formaldehyde cross-links. Chem Res Toxicol ; 
16 : 145–152.  

7- Costa S, Coelho P, Costa C, Silva S, Mayan O, 
Santos LS, Gaspar J and Teixeira JP (2008): 
Genotoxic damage in pathology anatomy 
laboratory workers exposed to formaldehyde. 
Toxicology ; 252(1-3) : 40-48. 



www.lifesciencesite.comhttp://)                                                             42012;9(Life Science Journal   

3092 

8- Fairbairn DW, Olive PL and O'Neill KL (1995): 
The comet assays: a comprehensive review. 
Mutat Res ; 339: 37–59. 

9- Frenzilli G, Bosco E and Barale R (2000): 
Validation of single cell gel assay in human 
leukocytes with 18 reference compounds. Mutat 
Res; 468 : 93–108. 

10- Gurel A, Coskun O, Armutcu F, Kanter M, and 
Ozen OA. (2005): Vitamin E against oxidative 
damage caused by formaldehyde in frontal 
cortex and hippocampus: Biochemical and 
histological studies. J Chem Neuroanat ; 29: 
173–178. 

11- He JL, Jin LF and Jin HY (1998): Detection of 
cytogenetic effects in peripheral lymphocytes of 
students exposed to formaldehyde with 
cytokinesis-blocked micronucleus assay. 
Biomed Environ Sci ; 11 : 87–92. 

12- IARC (2006): International Agency for 
Research on Cancer. IARC Monographs on the 
Evaluation of Carcinogenic Risks to Human, 
volume88: formaldehyde, 2-Butoxyethanol and 
1-tert-Butoxy-2-propanol, World Health 
Organization, Lyon. 

13- IAEA (1986): International Atomic Energy 
Agency. Biological Dosimetry: Chromosome 
Aberration Analysis for Dose Assessment, 
Technical Reports Series no. 260. International 
Atomic Energy Agency, Vienna, Austria. pp; 
59–63. 

14- Jakab MG, Klupp T, Besenyei K, Biro A, Major 
J, and Tompa A (2010): Formaldehyde-induced 
chromosomal aberrations and apoptosis in 
peripheral blood lymphocytes of personnel 
working in pathology departments. Mutat Res ; 
698:11–17. 

15- Kilburn KH, Warshaw R and Thornton JC 
(1987): Formaldehyde impairs memory, 
equilibrium and dexterity in histology 
technicians: effects, which persist for days after 
exposure. Arch Environ Health ; 42: 117–120. 

16- King JS, Valgargel ER, Rufer,J.T., Phillips JW 
and Moran WF (1993): Non-complementary 
DNA double strand break rejoining in bacterial 
and human cells. .Nucleic Acids Res; 21: 1055–
1059. 

17- Kurose T, Kodera H, Aoyama H and Kawamata 
S (2004): Formaldehyde concentration in the air 
and in cadavers at the gross anatomy laboratory 
in Hiroshima University. Hiroshima J Med Sci ; 
53:33–37. 

18- Ladeira C, Viegas S, Carolino E, João P, Gomes 
MC., Brito M (2011): Genotoxicity biomarkers 
in occupational exposure to formaldehyde—The 
case of histopathology laboratories Mutation 

Research-genetic Toxicology and 
Environmental Mutagenesis ; 721: 1: 15-20.  

19- Liu Y, Li CM, Lu Z, Ding S, Yang X and Mo J 
(2006): Studies on formation and repair of 
formaldehyde-damaged DNA by detection of 
DNA-protein cross links and DNA breaks. Front 
Biosci ; 11: 991–997. 

20- Marcsek ZL, Kocsis Z, Szende B and Tompa A 
(2007): Effect of formaldehyde and resveratrol 
on the viability of Vero, HepG2 and MCF-7 
cells. Cell Biol Int ; 31:1214–121. 

21- Metz B, Kersten GF, Hoogerhout P, Brugghe 
HF, Timmermans HA, De Jong A, Meiring H, 
Hove J, Hennink WE, Crommelin DJ, and 
Jiskoot W (2004): Identification of 
formaldehyde-induced modifications in 
proteins: reactions with model peptides. J Biol 
Chem ; 279: 6235– 6243. 

22- Naya M and Nakanishi J (2005): Risk 
assessment of formaldehyde for the general 
population in Japan. Regul Toxicol Pharmacol; 
43: 232–248. 

23- Odeigah PGC (1997): Sperm head abnormalities 
and dominant lethal effects of formaldehyde in 
albino rats. Mutation Research ; 389 : 141-148. 

24- Orsière T, Sari-Minodier I, Iarmarcovai G, 
Botta A. Genotoxic risk assessment of 
pathology and anatomy laboratory workers 
exposed to formaldehyde by use of personal air 
sampling and analysis of DNA damage in 
peripheral lymphocytes. Mutat Res ; 605: 30-41. 

25- Pala M, Ugolini D, Ceppi M, Rizzo F, Maiorana 
L, Bolognesi C, Schilir T, Gilli G, Bigatti P, 
Bono R and Vecchio D (2008) : Occupational 
exposure to formaldehyde and biological 
monitoring of Research Institute workers. 
Cancer Detect Prev ; 32 : 121–126. 

26- Schmid E, Goggelmann W and Bauchinger M 
(1986): Formaldehyde-induced cytotoxic, 
genotoxic and mutagenic response in human 
lymphocytes and Salmonella typhimurium. 
Mutagenesis; 1: 427–431. 

27- Shah RG, Lagueux J, Kapur S, Levallois P, 
Ayotte P, Tremblay M, Zee J and Poirier GG 
(1997): Determination of genotoxicity of the 
metabolites of pesticides guthion, sencor, lorox, 
reglone, daconil and admire by 32P-
postlabeling. Mol Cell Biochem ; 169:177–184. 

28- Shaham J, Bomstein Y, Melzer A, and Ribak J 
(1997): DNA-protein crosslinks and sister 
chromatid exchanges as biomarkers of exposure 
to formaldehyde. Int J Occup Environ Health ; 3 
95–104. 

29- Shaham J, Gurvich R and Kaufman Z (2002): 
Sister chromatid exchange in pathology staff 



www.lifesciencesite.comhttp://)                                                             42012;9(Life Science Journal   

3093 

occupationally exposed to formaldehyde. Mutat 
Res ; 514:115–123. 

30- Shukla Y, Arora A,  Taneja P (2002): 
Antimutagenic potential of curcumin on 
chromosomal aberrations in Wistar rats. 
Mutation Research/Genetic Toxicology and 
Environmental Mutagenesis  515, 1–2: 197–
202. 

31- Singh, N.P., McCoy,M.T., Tice, R.R. and 
Schneider, E.L. (1988): A simple technique for 
quantitation of low levels of DNA damage in 
individual cells. Exp. Cell Res., 175, 184–191. 

32- Songur, A, Akpolat, N, Kus, I, Ozen, OA, 
Zararsız, I and Sarsılmaz M (2003): The effects 
of the inhaled formaldehyde during the early 
postnatal period in the hippocampus of rats: 
amorphological and immunohistochemical 
study. Neurosci. Res. Commun; 33:168–178. 

33- Speit G, Schütz P, Högel J, and Schmid O 
(2007): Characterization of the genotoxic 
potential of formaldehyde in V79 cells. 
Mutagenesis; 22 (6) :387-394. 

34- Speit G; Menz W; Roscheisen C and Koberle B 
(1992): Cytogenic and molecular 
Characterization of the mutagenicity of 
chlorambucil in V79 cells. Mut Res ; 283: 75-81. 

35- Sul D Ki, H, Oh E, Phark S, Cho E, Choi S, 
Kang HS, Kim EM, Hwang KW and Jung,WW 
(2007): Gene expression profiling in lung 
tissues from rats exposed to formaldehyde. 
Arch. Toxicol.; 81: 589–597. 

36- Suruda A, Schulte P, and Boeniger M (1993): 
Cytogenetic effects of formaldehyde exposure 
in students of mortuary science. Cancer 
Epidemiol Biomark Prev ; 2: 453-460. 

37- Thomson EJ, Shackleton S and Harrington JM 
(1984): Chromosome aberrations and sister 
chromatid exchange frequencies in pathology 
staff occupationally exposed to formaldehyde. 
Mutat Res.; 141:89–93. 

38- Trezl L, Tyihak E, and Lotlikar PD (1990): 
Nonenzymatic protein methylation and its 

biological significance in protein methylation. 
In: Paik, W.K., Kim, S. (Eds.), Protein 
Methylation. CRC Press, Boca Raton, FL. 

39- Tyihak E, Bocsi J, Timar F, Racz G and Szende 
B (2001): Formaldehyde promotes and inhibits 
the proliferation of cultured tumour and 
endothelial cells. Cell Prolif ; 34:105–114. 

40- Usanmaz SE, Akarsu ES and Vural N (2002): 
Neurotoxic effect of acute and sub acute 
formaldehyde exposures in mice. Environ 
Toxicol Phar; 11: 93–100. 

41- Verma, A. (1998): Cytogenetic investigations 
on patients with oral submucous fibrosis. Indian 
Med Assoc.; 96 (2):51- 57. 

42- Viegas S, Nunes C, Mário GJ, Mendonça PM, 
and João P (2010): Genotoxic effects in 
occupational exposure to formaldehyde: A study 
in anatomy and pathology laboratories and 
formaldehyde-resins production. J Occup Med 
Toxicol; 5: 5-25. 

43- Yamato, H, Nakashima T, Kikuta A, Kunugita 
N, Arashidani K, Nagafuchi Y and Tanaka I 
(2005): A novel local ventilation system to 
reduce the levels of formaldehyde exposure 
during a gross anatomy dissection course and its 
evaluation usingreal-time monitoring. J Occup 
Health ; 47: 450–453. 

44- Ye X, Yan W, Xie H, Zhao M and Ying C 
(2005): Cytogenetic analysis of nasal mucosa 
cells and lymphocytes from high-level long-
term formaldehyde exposed workers and low-
level short-term exposed waiters. Mutat Res ; 
588(1) : 22–27. 

45- Yu LQ, Jiang SF, Leng SG, He FS and Zheng 
YX (2005): Early genetic effects on workers 
occupationally exposed to formaldehyde. Chin J 
Prev Med ; 39: 392–395. 

46- Zhang L, Steinmaus C, Eastmond D, Xin X and 
Smith M (2009): Formaldehyde exposure and 
leukemia: a new meta-analysis and potencial 
mechanisms, Mut Res; 681: 150–168. 

 
 
10/10/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3094 

Formal Analysis of Arrival Procedure of Air Traffic Control System  
 

Shahid Yousaf1, Sher Afzal Khan2, Nazir Ahmad Zafar3, Farooq Ahmad1, and Muazzam Ali Khan2 
 

1Faculty of Information Technology, University of Central Punjab, Lahore, Pakistan 
2Department of Computer sciences, Abdul Wali Khan University, Mardan, Pakistan 

3
Department of Computer Science, King Faisal University, Al Hassa, Saudi Arabia 

Email: shahid.yousaf@ucp.edu.pk; muazzam@awkum.edu.pk; drfarooq@ucp.edu.pk; nazafar@kfu.edu.sa  
 
Abstract: The air traffic control (ATC) is safety, monetary and environmental critical system. Its failure may cause 
the loss of human life, severe injuries, loss of money and environmental issues. The complexity of such systems 
requires formal modeling and step by step design processes.  In this paper we investigate the use of formal method 
VDM++ to specify and verify the arrival procedure of aircrafts. The control along arrival procedure changes from the 
ramp to the gate controller to make possible the safe arrival.  For the specification the bottom up approach is used to 
model the system. Initially, aircraft, ramp and gate controller are specified, then all are combine for their synchronize 
approach. The specification and syntactical verification are performed by VDM++ which is an object oriented model 
based formal approach.  
[Yousaf S, Khan SA, Zafar NA and Farooq A and Khan MA. Formal Analysis of Arrival Procedure of Air 
Traffic Control System. Life Sci J 2012;9(4):3094-3098] (ISSN:1097-8135). http://www.lifesciencesite.com. 454 
. 
Keywords: VDM++; air traffic control system; formal specification; formal method. 
 
1. Introduction 
  The major concern of air traffic control 
system is to ensure the safe operation of private and 
commercial aircrafts [5]. ATC is heavily dependent 
upon the capabilities of human operator; some 
accidents in ATC were documented by “human error” 
with the causal factor involving the perception, 
memory, decision making, communication and 
resource management [4]. Therefore formal analysis 
is very essential for proving safety properties of ATC 
system. Formal methods are used to remove the 
ambiguities in specification of system and have been 
applied to specify and verify the complex systems. 
The above mentioned reason motivated us to use 
formal methods to design ATC system. The work of 
S. Ahmad and V. Saxena [1] used the Sami formal 
notation UML which cannot be verified 
systematically to ensure a specification’s accuracy 
[9].  VDM++ has the following advantages to design 
air traffic control system. 

1). This specification technique is more 
comprehensive form than other methods. 2) It gives a 
precise definition of what is going to build. 3) In our 
research, VDM++ helped to clarify the key ideas of 
ATC system. 4) It provided a precise way of defining 
the data and underlying functions of the ATC system. 
5) It also provided us a way to specify the interface 
between components of the entire system under 
development in a precise manner. 

For the safe arrival process aircrafts 
communicate with the air traffic controllers. In this 
arrival procedure initially, the aircraft is under the 
control of ramp controller all the activities during 
arrival process of aircraft are controlled by this 

controller. Initially the aircraft will send request to 
the ramp controller for the entrance of ramp area and 
on this request the ramp controller grant the 
permission to aircraft then after this aircraft enter into 
ramp area. The gate controller arranged all the 
aircraft in sequence at ramp and then control is 
transfer to gate controller. Just likewise the ramp 
controller, gate controller controls the activities of 
aircraft. In this paper, we have used the extend 
version of Vienna Development Method (VDM) that 
is VDM++ to formalize the arrival procedure of 
aircraft. The organization of this paper is as fallow. In 
section 2, an introduction to formal methods is 
presented. Formal modeling of the arrival procedure 
is given using VDM++ in section 3. Finally, 
conclusion and future works is discussed in section 4. 
2. Formal Methods 

Formal methods [13-15] consist of the set of 
techniques and tools based on mathematical 
modeling and formal logic that are used to specify 
and verify requirements and designs for computer 
systems and software as presented in various 
application [16-26] 
2.1 Classification of Formal Methods 

Formal methods are used for both software 
and hardware designing or software- hardware co-
designing [6, 10]. Classification of formal methods 
with respect to the use of it, is given below as 
discussed in [10].  
Writing Formal Specification:  
 Formal methods are used to reason about 
mathematical objects. However, hardware circuits are 
not mathematical objects, they are real world 
physical objects. Therefore, it is necessary to develop 
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mathematical model of system and also describe the 
properties of that system [7]. The formal 
specification of a system is written in term of 
mathematical notation which is precise and 
unambiguous. 
Proving Properties about the Specification: The 
requirement specification normally given in informal 
languages when we write it in formal specification 
language then this is an error-prone. This formal 
specification is used for proving the properties of the 
system.  
Deriving Implementation from a given 
Specification:  
 Once the specification is written then it is 
helpful to design models which automatically derives 
the implementation of system with the full 
requirements. This idea actually belongs to the fifth 
generation of the programming language, i.e., 
PROLOG [8], where the implementation phase and 
system specification is very closely related to each 
other. 
However, specifications are often given in a 
declarative manner and not in constructive manner. 
This means that these specifications only describe 
what the system should do but not how this function 
can be achieved. It is certainly impossible to derive 
correct program from declarative specification since 
these problems are inherently undecidable thus the 
machine can never solve them. Therefore, the 
construction of appropriate implementation always 
remains a creative task for human being [7]. 
Verifying a specification w.r.t. a given 
implementation:   
 It is possible that the description of the 
system which is automatically derived may be less 
detailed. However, the design steps that are used to 
refine the description of the system must not effect 
the validity of the system specification. However, it 
must be checked that the abstract implementations 
satisfy the original specification. This is a formal 
verification process. The formal verification can be 
applied in two different ways. One method is based 
on the automated theorem proving for the certain 
formal language. In 1980 another technique was 
developed which is called model checking. In model 
checking the description of the system is not given in 
the logic. The procedure of model checking is task to 
evaluate the specification in interpretation. 
2.2 Application of Formal Methods  

Formal specification techniques are 
applicable in many real time systems but are most 
applicable in the development of critical systems and 
standards [9]. 
2.2.1 Security Critical Systems 

Security critical system involves authorize 
use of system. For the verification of network 

protocol, formal methods are used [9]. The network 
security is essential for every organization either it is 
private or government sector because intruder effect 
the networks which can cause for loss of precious 
information and resource, therefore the use of  formal 
methods for writing specification of protocol  are 
helpful to achieve security goals of protocols. Some 
security models are formalized and the verified by 
using formal automated tools [11].  
2.2.2 Complex Systems 

Formal approach is used to develop the 
complex systems [2]. This is the only technique, 
which gives us precisely specifying models of system 
for the complex software systems [3]. 
2.2.3 Safety Critical Systems 

Safety critical systems are also called life critical 
systems because in the safety critical systems failure 
of the system or software might be dangerous for life. 
Criticality is often expressed in terms of: 

 Reliability 
 Availability 
 Maintainability 
 Safety 
 Security 
Critical systems make expensive methods 

worthwhile and needs experience. The most common 
Examples of safety-critical systems are given below. 
 Medicine: The medicine is critical area where we 
cannot afford the failure of the system because the 
failure of the system means failure of the life or some 
bad effect on the life. Following are the some 
machine and system used in medicine.  

 Heart-lung machines  
 Mechanical ventilation systems  
 Infusion pumps and Insulin pumps 
 Radiation therapy machines  
 Robotic surgery machines  
 Defibrillator machines  

Nuclear Engineering: Nuclear reactor control 
system has a close relationship with safety critical 
systems. Even the miner mistake can cause the 
inerrable lose of life. 
Transport: The transportation system is 
implemented almost in every country of the world. 
The railway signaling and control system belongs to 
safety critical systems. If the problem occurs in this 
system, the lives would be in danger zone.  
Aviation: Aviation includes all those activities that 
are manmade flying devices    like aircraft and fighter 
jet. Following are the some systems related to it. 

 Air traffic control systems  
 Avionics, particularly fly-by-wire systems  
 Radio navigation RAIM  
 Aircrew life support systems  
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 Flight planning to determine fuel 
requirements for a flight  

3. Formal Modeling Using VDM++ 
 Formal modeling is being increasing 
mentioned in some safety-related standards as a 
possible method of improving dependability. The 
formal specification of the air traffic control system 
is defined as: Three main entities, aircraft, gate 
controller and ramp controller are defined.  
3.1 Aircraft  

Types and definition are same as for the 
departure procedure the class is defined with name 
AirCraft. 
class AirCraft 
types 
public string = seq of char; 
public Aircraft: ACid:string 
callsign:string 
3.2 Instance Variables  

The instance variables used in the 
specification are given below.  RC, and GC are 
respectively objects of ramp and gate controller, 
which allow accessing all the instance variables of 
these controllers in the class.  
instance variables 
public Aircrafts:set of Aircraft; 
Public NIL:string; 
public RTTaxiWayQ:seq of string; 
TaxiWayQ:seq of string; 
public RTRampQ:seq of string; 
public RTTaxiclcQ:seq of string; 
public Assignedgate:map string to string;  
public RequestGate:seq of string; 
RTPgateQ: seq of string; 
Reached: seq of string; 
pGateQ: seq of string; 
RC:Rampcontroller; 
GC:GateController; 
3.3 Possible Operations 

The following operations are modeled to 
perform certain task for the arrival procedure.  
Request to Enter Ramp:  

The operation denoted by Request To 
EnterRamp (craftin:string) is defined, where aircraft 
sends request to enter in the ramp area. The pre-
condition of this operation ensures that the aircraft 
must be a registered aircraft, it does not belong to 
those aircrafts which have sent request to enter ramp. 
It must reside on taxiway. The post-condition 
includes it to those aircraft which have sends request 
for enter ramp area. 
RequestToEnterRamp(craftin:string) 
ext wr RTRampQ:seq of string 
    rd Aircrafts:set of Aircraft 
    wr TaxiWayQ:seq of string 
pre exists a in set Aircrafts & a.ACid = craftin 

    and craftin not in set elems RTRampQ 
    and craftin in set elems TaxiWayQ 
post RTRampQ =RTRampQ~ ^ [craftin] 
     and TaxiWayQ=tl TaxiWayQ~; 
Enter in Ramp Area:  

The operation denoted by Enter Ramp 
(craftin:string) is defined where aircraft can enter 
into the ramp area. The pre-condition ensures that 
only that aircraft can enter into ramp area which is 
registered and have clearance to enter ramp area. In 
the post condition aircraft enter into ramp area and its 
permission to enter ramp is discarded. 
EnterRamp(craftin:string) 
ext wr Ramp:string 
    wr RC:Rampcontroller 
    rd NIL:string 
pre exists a in set Aircrafts & a.ACid = craftin 
    and craftin in set elems RC.GClcrampQ 
    and Ramp=NIL 
post  Ramp=craftin 
      and RC.GClcrampQ=tl RC.GClcrampQ~; 
Request to Assign Gate:  

The operation denoted by Request 
Assigngate (craftin:string) is defined in the 
specification where aircraft sends requests to gate 
controller for the assigning of gate. The pre-condition 
shows that there are three invariants on this operation 
first one is that the aircraft which sent a request to 
assign the gate should not be part of those aircrafts 
which have already requested to assign gate and 
second is that it does not have already assigned gate, 
third is that this aircraft also be a valid aircraft, i.e., it 
belongs to those aircrafts which are registered and 
last is that aircraft belong to those aircrafts which are 
in ramp queue. In the post-condition request of 
aircraft is confirmed. 
RequestAssigngate(craftin:string) 
ext  wr RequestGate:seq of string     
     --rd Assignedgate:map string to string 
     wr RC:Rampcontroller 
    -- wr GC:GateController  
     rd Aircrafts:set of Aircraft 
pre  craftin not in set elems RequestGate 
    -- and craftin not in set dom GC.Assignedgate 
     and exists a in set Aircrafts & a.ACid = craftin 
     and craftin  in set elems RC.RampQ     
post RequestGate=RequestGate~ ^ [craftin]; 
Request to Pass from Gate:  

The operation denoted by 
RequesttoPassGate (craftin:string)  is defined where 
aircraft send request to pass from the gate.  
RequesttoPassGate (craftin:string) 
ext wr RTPgateQ: seq of string 
    wr GC:GateController 
    rd Aircrafts:set of Aircraft 
pre  exists a in set Aircrafts & a.ACid = craftin 
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    and craftin not in set elems RTPgateQ 
    and craftin in set dom GC.Assignedgate 
post RTPgateQ= RTPgateQ~ ^ [craftin]; 
Pass from Gate:  

To pass from the gate the aircraft must have 
permission to pass from the gate, it is also registered 
aircraft then the aircraft can pass from the gate. 
PassFromGate(craftin:string) 
ext wr pGateQ:seq of string 
    wr GC:GateController  
    rd Aircrafts:set of Aircraft 
pre exists a in set Aircrafts & a.ACid = craftin 
    and craftin not in set elems pGateQ 
    and craftin  in set elems GC.PFclearence 
post pGateQ=pGateQ~ ^ [craftin] 
     and GC.PFclearence= tl GC.PFclearence~; 
Final Arrived:  

This operation keep the record of those 
aircrafts which are arrived. 
arrived(craftin:string) 
ext wr Reached:set of string 
    wr pGateQ:seq of string 
    rd Aircrafts:set of Aircraft 
pre exists a in set Aircrafts & a.ACid = craftin 
    and craftin in set elems pGateQ 
    and craftin not in set Reached 
post Reached= Reached~ union {craftin} 
     and pGateQ=tl pGateQ~; 
end AirCraft 
3.4 Ramp Controller 
The ramp controller defined as class RampController 
and the type used in this class is string. 
class Rampcontroller 
types 
public string = seq of char;  
The instance variable used in this specification given 
below.  “AC” is the object of the Aircraft which 
allow accessing all the instance variables of the 
Aircraft and “GC” is the object of the ground 
controller for accessing the all variables of the 
ground controller. 
instance variables 
AC:AirCraft; 
public RampQ:seq of string; 
GClcrampQ: seq of string; 
Grant Clearance to Enter Ramp: The operation 
denoted by GrantClearanceTo EnterRamp 
(craftin:string) is defined so that permission for enter 
ramp is granted to aircraft. The pre-condition of this 
operation ensures that the aircraft must be registered 
before enter in the ramp area, it does not belong to 
those aircraft which already have clearance to enter 
ramp and this aircraft have sent request for entering 
ramp. In the post-condition clearance is granted to 
aircraft and its request is discarded which it has send 
for enter ramp.    

operations 
GrantClearanceToEnterRamp(craftin:string) 
ext wr AC:AirCraft 
    wr GClcrampQ: seq of string 
pre exists a in set AC.Aircrafts & a.ACid = craftin 
     and craftin in set elems AC.RTRampQ 
     and craftin not in set elems GClcrampQ 
post GClcrampQ = GClcrampQ~ ^ [craftin] 
     and AC.RTRampQ= tl AC.RTRampQ~; 
Sequencing at Ramp: For the arrangement of 
aircraft at ramp, the operation denoted by 
SequenceATRamp (craftin:string) is defined. Pre-
condition ensures that there must be an aircraft in the 
ramp variable, this aircraft must not be in the ramp 
queue and it also be a registered aircraft. Post-
condition promoted it to the ramp queue and variable 
ramp become free. 
SequenceATRamp(craftin:string) 
ext wr RampQ:seq of string 
    wr GClcrampQ: seq of string 
    wr AC:AirCraft 
pre   exists a in set AC.Aircrafts & a.ACid = craftin 
      and craftin not in set elems RampQ 
post RampQ= RampQ~ ^ [craftin] 
     and AC.Ramp=AC.NIL; 
end Rampcontroller 
 
3.5 Gate Controller 
The gate controller is responsible to assign the gate to 
aircraft without assigning the gate the craft cannot 
proceed for the departure. It is defined as class 
‘GateController’. 
The types which are used are “string” and “Gate” the 
Gate is a composite type which has gate id “Gid” and 
status of gate “status ‘’.  
class GateController 
types  
public string = seq of char; 
Gstatus = <FREE>|<BUSY>; 
Gate::   Gid:string 
  status:Gstatus; 
The instance variables used in the specification are 
given below. “AC” is the object of the Aircraft, 
which allows accessing all the instance variables of 
the Aircraft. 
 instance variables 
AC:AirCraft; 
Gates:seq of Gate; 
public Assignedgate:map string to string; 
public PFclearence:seq of string; 
Functions: Isavailable function is modeled formally, 
which returns the position of that gate whose status is 
free.  
functions 
isavailable(gateidin:seq of Gate)pos:nat 
pre true 
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post gateidin(pos).status = <FREE> and forall i in set 
{1,...,pos-1} & gateidin(i).status <> <FREE>; 
Assign Gate: The gate assigning process is catered in 
the following operation. Here first it is checked that 
the aircraft which has sent request for gate 
assignment that should not be assigned the gate, then 
the gate will assign to aircraft if the gate status is  
free otherwise the gate will not be assigned to the 
aircraft. 
operations 
AssignGate() 
ext wr AC:AirCraft 
    wr Assignedgate:map string to string  
    wr Gates:seq of Gate 
pre let pos = isavailable(Gates)  
    in pos <> 0 
post let pos = isavailable(Gates)  
     in Assignedgate = Assignedgate~  munion {hd 
(AC.RequestGate) |-> Gates(pos).Gid}; 
Clearance to pass from the Gate: This operation is 
defined in which aircraft is allowed to pass from the 
gate. 
ClearancetoPasFromGate(craftin:string) 
ext wr PFclearence:seq of string 
    wr AC:AirCraft 
pre craftin not in set elems PFclearence 
    and craftin in set dom Assignedgate 
    and exists a in set AC.Aircrafts & a.ACid = craftin 
post PFclearence=PFclearence~ ^ [craftin] 
     and AC.RTPushBack= tl AC.RTPushBack~ 
end GateController. 
 

4. Conclusion  
  From the model of aircraft control system 
along the arrival, we revealed that the use of formal 
method for such system is necessary. The formalized 
structure gave the primary and fundamental basis for 
safety critical systems. It also provided necessary and 
excellent basis for fault tolerance and reliable 
structure of the system. The method ensured the 
consistency, reliability and safety of the model. All 
the above properties can reduce the failure ratio of air 
traffic control system. In the development the bottom 
up approach is used i.e., initially the basic 
components like aircraft; ramp and ground controller 
are specified. Further, for synchronized affect they all 
are composed. 
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network structure and our goal infrastructure. Based on the differences, the main reasons to present our proposed 
model are described. Therefore we introduce an infrastructure to support optimized interoperability and propose a 
novel architecture, called Cognitive Social Knowledge Grid architecture, as a solution to perform information and 
knowledge operations through interaction and collaboration of humans and machines. CSKG services and 
mechanisms have been described and relationship models of CSKG components and services have been presented 
using UML. Utilizing capabilities of social network services, user profiles information, social culture and 
operational environment, CSKG collaboration management services form a community to perform an activity. 
Ultimately, CSKG performance and execution capabilities in large-scale collaboration networks have been 
evaluated. Furthermore, community formation based on user profiles similarities and social culture like trust and 
commitment is argued using weighted cosine similarity function. 
[Saberil S, N.Fesharaki M. Cognitive Social Knowledge Grid Infrastructure for Collaborative Environments. 
Life Sci J 2012;9(4):3099-] (ISSN:1097-8135). http://www.lifesciencesite.com.  
 
Keywords: knowledge grid; collaborative environments; social network; service-oriented architecture; trust; 
commitment 
 
1. Introduction 

Increasing development of distributed data, 
information and knowledge resources in geographical 
spaces lead the need of implementing distributed and 
decentralized systems. In decentralized 
environments, design and implementation of such 
programs needs several mechanisms and services to 
perform different operations on information and 
computing resources. Organizations have been come 
out of traditional forms and converted to open 
enterprises systems. In addition to services 
interactions, interactions between human and 
machines also play an effective role in such systems.  

We introduce an infrastructure to implement 
an environment to perform optimized interaction and 
collaboration. We discuss about the environment that 
this infrastructure is defined for. Social structures and 
the main factors of social and network structures are 
introduced and some existing network structures that 
are relevant to our structure are compared with each 
other. In fact, it is the main reason that why we 
propose our infrastructure. Therefore, we propose a 
model and a novel architecture, called Cognitive 
Social Knowledge Grid Architecture (CSKGA) to 
execute in the proposed infrastructure. It is 
introduced as a solution to perform information and 
knowledge operations, and collaboration of agents. 
CSKG utilizes capabilities of social network and 
semantic overlay network (SON) approaches 1, and 

service-oriented architecture. It has to be noticed that 
in this research, using word of Grid does not 
necessarily mean using grid infrastructure but it 
means a management and communication network 
among nodes operating in the environment. This 
architecture includes three groups of social network 
services, application services, and management 
services. Social network services supply a 
communication environment for users; application 
services present single and distributed services; and 
management services are used for total system 
management, security, discovery, monitoring and 
service improvement, and collaboration management. 
We describe CSKG services and mechanisms and 
model the relationships among its services and 
components using UML. 

In this research, we have focused on social 
and semantic aspects of collaboration in an 
environment. Therefore, to utilize social preferences, 
social network has been proposed in order to come 
over limitations caused by information flows in 
collaborative environments. Using capabilities of 
social network services, agents’ information, and 
cognitive and social characteristics (like trust and 
commitment), CSKG collaboration management 
services form a community to perform an activity. 

Eventually, CSKG performance and execution 
capabilities in large-scale collaborative environments 
have been evaluated. Then community formation 
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based on user profiles similarities, and cognitive and 
social parameters like trust and commitment will be 
argued. We use weighted cosine similarity function 
to find one or more right partner, collaboration, and 
operation common performance.  

The remainder of this paper is organized as 
follows. Section 2 deals with related works. In 
section 3 we outline social structures and its 
important factors. Section 4 describes definition and 
characteristics of CSKG. We present the Cognitive 
Social Knowledge Grid architecture, its services, and 
relationships among services in Section 5. We 
discuss collaboration and simulation of community 
formation in collaborative environments in Section 6. 
Finally section 7 concludes the paper. 
 
2. Related Works 

The concept of virtual communities is 
increasingly used to enable the collaboration between 
geographically distributed members belonging to 
various organizational units. Studies on distributed 
teams focus on human performance and interactions 
5. Service-oriented architectures (SOA) have 
emerged as the defacto standard to design and 
implement open enterprise systems. Web service 
technology 6 enables cross-organizational 
interactions in collaborative networks 23. The grid is 
a set of computer resources spread all over the world, 
belonging to any organization (private or public) that 
are shared by a user community under specific 
constraints 7. Grid computing involves an evolving 
set of open standards for Web services and interfaces 
that make services, or computing resources, available 
over the Internet 8. Cloud computing is the next stage 
in evolution of the Internet. The cloud in cloud 
computing provides the means through which 
everything - from computing power to computing 
infrastructure, applications, business processes to 
personal collaboration - can be delivered to you as a 
service wherever and whenever you need 910.  

In addition, Social networks have received 
tremendous attention recently from both research and 
academia. It becomes essential to adapt and influence 
the information exchange in an automated manner 
11. Social networks become more and more 
interlinked with enterprises and collaborative 
platforms 5. Collaboration networks are among the 
most extensive databases of SNs considered to date. 
In particular, Newman 12 has shown that scientific 
collaboration networks have all the general 
ingredients of small-world and scale-free networks, 
while Barabasi et al. 4 have followed a 
complementary approach more focused on the 
dynamical processes determining the network 
evolution. 

F. Berman proposed the concept of knowledge 
grid in 2001 which supports the synthesis of 
knowledge from data 13. Cannataro and Talia 
designed a reference software architecture, which 
they called the knowledge grid (KG), for 
implementation of parallel and distributed knowledge 
discovery systems on top of grid toolkits such as 
Globus 14,15. We developed an extended 
architecture for the KG 16 using Social Network  and 
Semantic Overlay Network approaches 1. 17 
introduced an Intelligent Service-Oriented 
Architecture for Distributed Data and Knowledge 
Management which utilizes some features of data, 
semantic, and knowledge grid architectures to 
provide more advantages. Zhuge proposed the 
principles and methodology of establishing 
knowledge grid as a human-machine interconnection 
environment 18,19. 

A virtual organization is a temporary 
connection between organizations to share their 
skills, capabilities, and resources to respond better to 
business opportunities. Collaboration in such 
organizations supports by computer networks 20. 
Nowadays, SOA concepts, like WSDL, support 
virtual organizations. Human can participate in such 
networks and provide services in a uniform way 
using Human-Provided Services framework 21, 22. 
Social trust in service-oriented systems has become a 
very important research area. Depending on the 
environment, trust may rely on the outcome of 
previous interactions 23,24 and skills and interests 
similarity 25. Application of trust relations in virtual 
organizations and team formation have been 
investigated in 26,24. In our approach, metrics like 
trust and commitment express social behavior 
influenced by the context in which collaborations 
take place. Commitment 27 is a concept describing 
contracts, tasks, and promises that are aligned 
between couple of agents. 
 
3. Social Structures 

A social structure is a structure which has 
several independent agents to decide and act.  
 
3.1. A Global Model for a Social Structure 

From a systematic view, components of a 
social structure can model up to six key components, 
shown in figure 1. In this model, Meaning is the most 
important functional component. It is also considered 
as the goal that social structure is made to fulfil. 
Meaning can be realized in two ways. Shared 
awareness is perception of each society members 
about current situation of their social structure. 
Agents of a society interact together based on 
communication component. Organizational Culture 
is the component defining nature of existing concepts 
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in the network. Next parameter mentioned as a result 
of organizational culture is the roles that determine 
which resources have to be in the organization and 
which do not. In this paper, Meaning is considered to 
define different evolution levels of an organization 
and Resources are noticed as the main modelling 
component in adaptation level. Organization is also a 
learning level while defining its executing procedures 
based on roles. Finally an organization is considered 
as an evolution level when modelling is to be based 
on culture. 

 
Figure 1. Key components model of social structures 

28 
 
3.2. Important Factors in Network Structures 

Here some important parameters in a 
collaborative network are going to be studied. A 
network structure is a set of information and 
processing resources which communicate together as 
a common structure in order to fulfil different system 
requirements. These parameters are: 

Network structure: The structure 
corresponding to the topology which network 
members are connected together by means of that. It 
also can be open or close. Open structure is the one 
allowed to change according to necessities during 
runtime, while no change can be observed in close 

structure or they are so rare.  
Commitment rate: Agents in a processing 

network might have different levels of commitment 
to collaborate in a network process. The presence of 
agents can be voluntary or mandatory. If mandatory 
in a common situation, agents have to share their 
resources in a network if needed so that they can 
utilize interaction advantages instead. Otherwise, 
they may share their resources and services in the 
network voluntary. 

Interaction Content: Depending on the 
environment, content interacting in the network 
might be data, information, or knowledge.  

Meaning of relationship: In a social network, 
Relationships have two important specifications: 
content and meaning. According to what two sides of 
a relationship need, different meanings are going to 
be applied to that. Consequently, the communication 
network becomes a special semantic network.  

Network management: There are four resource 
management categories in network structures. The 
first one is centralized in which a central manager 
accesses to all resources and manages them based on 
the network demands.  The second category is 
distributed, which has a distributed management 
structure that accesses to different resources and 
manages them. In the third one, semantic 
management, there is not any central or distributed 
management, but a global meaning and logic, 
manages resources based on users’ demands. In the 
last category, there is no resource management in the 
network at all.  

These parameters can develop based on future 
needs.  To a better understanding of differences 
between the CSKG and other network structures, the 
CSKG is compared with some other network 
structures relevant to the meaning of that. This 
comparison has been illustrated in table 1 so that the 
border between the CSKG and other similar systems 
can be illuminated. 
 
4. Cognitive Social Knowledge Grid (CSKG) 
4.1. Definition of CSKG 

Network Structure 
Network 
Structure 

Commitment 
Rate  

Interaction 
Content 

Interaction 
meaning 

Network 
Management  

Grid Computing open mandatory data no centralized 
Cluster Computing close mandatory data no centralized 
Web open voluntary data no no 
Semantic Web open voluntary information no distributed 
Knowledge Grid open voluntary knowledge no distributed 
Cloud Computing open voluntary data no distributed 
Social Networks open voluntary data has (trust) no 
CSKG open voluntary knowledge has (trust) semantic 

Table 1. Description of network structure using the mentioned parameters 
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The CSKG is a social network composed of 
data, information and knowledge producers and 
consumers. Since all facilities are provided in form of 
services, users can present their facilities in form of 
services to the others too. Therefore, the CSKG 
supports interactions among different services. 
Besides, Users in the CSKG can be human agents or 
computer programs. As a consequent, the CSKG can 
be considered as the facilitator of information and 
knowledge services, while in several cases it may be 
actor and provide the required services. The CSKG is 
a proper infrastructure for interaction and also 
collaboration of processing components. So that, it 
has three main tasks: 1) data, information and 
knowledge storage and processing tasks; 2) 
interoperability tasks; 3) collaboration tasks. The 
CSKG is an infrastructure used by an organization 
just for its data and information middleware facilities, 
or for its social grid too. 

CSKG has been analyzed due to two 
approaches in this paper. First, we consider it as a 
multiagent environment in which each user is a 
member of agents’ network collaborating to reach a 
special purpose. This approach is used to answer how 
CSKG works, how the processing algorithms are, and 
also how it is guaranteed that CSKG realizes its 
defined meaning. Second approach shows that CSKG 
can be considered as a distributed system in which 
different system complexities are to be analyzed. This 
approach addresses in which infrastructure CSKG 
uses, what its existing technologies are, and how 
these technologies provide services to the first 
approach’s algorithms. The main reasons of this 
classification are two main problems in CSKG. First 
one is self-management problem that can be solved 
using MAS approach. The second is that CSKG is an 
environment which human and machines interact in. 
Therefore, we use intelligent environments advances 
in addition to MAS approach. 
 
4.2. CSKG Model 

CSKG can be considered from three different 
views. In the first one, we model CSKG as a 
multiagent system in which CSKG users are 
autonomous agents. CSKG services are to be in these 
agents’ service to realize a special purpose. This 
purpose is equivalent to the meaning of social 
structure realizing defined culture. In another view, 
which is perpendicular to the first one, we consider 
CSKG as an IT system. CSKG software components 
are introduced in this view corresponding to the 
second layer of the social structure model (figure 1), 
communication and shared awareness. In another 
word, social structure members communicate to 
reach shared awareness using communication 
structure, processing tools, and information and 

knowledge storage. Finally, the third view is a 
physical view in which three components of the last 
layer in the social structure model (i.e. organizational 
culture, roles, and resources) can be observed. This 
view shows how the components communicate. 
Relation between these three views has been shown 
in figure 2.  
 
4.3. CSKG as a MultiAgent System 

Through this approach, CSKG components 
are autonomous software agents which provide some 
services. We use this approach to solve self-
management problem. Since CSKG has a distributed 
management, there is no central manager in it.   

We coordinate and manage CSKG by 
developing a social network through social culture 
development approach. It means social components 
are put together by social culture. Basis of defining 
relations are not individual experiences, but different 
agents have a scale to show their commitment rate to 
social culture. Besides, social culture helps agents to 
trust new ones without necessity of experiences. 
Therefore, it allows forming larger societies. In fact, 
individual elements of a society would find the 
importance of trust, reputation, and commitment as 
time passes. Set of these cognitive parameters forms 
the social culture. Through this approach, social 
network get its social infrastructure from past 
experiences.   
 

 
Figure 2. CSKG from different views 

 
4.4. Requirements of CSKG 

The environment, that the CSKG is used in, 
has some characteristics that have a direct effect on 
CSKG architecture. These characteristics include 
answering time, scalability, accuracy and quality, and 
reconstruction ability. 
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Figure 3. CSKG Architecture 

 

5. CSKG Proposed Architecture 
CSKG is a system which helps users to 

interact in various collaborative environments and to 
collaborate with each other in order to reach their 
goal. CSKG architecture has been illustrated in figure 
3. All interactions in CSKG happen in a service-
oriented context. CSKG services are divided into 
three groups which can be invoked directly through 
API or GUI and respond the requests. These three 
services are: Social Network Services, Application 
Services, and Management Services. In figure 3, 
there are two types of arrows. The filled arrows show 
orthogonal relations between services and blank 
arrows point to normal relations between them. The 
latter part means that it is just possible for some 
services of that group to interact with services of 
another one and use them.  
 
 

 

5.1. Social Network Services 
We use the concept of social networks for 

collaboration infrastructure and communication 
between users to perform various operations in 
decentralized environments. This mechanism 
provides the possibility of information and 
knowledge flow between users and forming 
communities in order to execute the requested 
operations in dynamic networks. Social network 
services respond to social network requests submitted 
by other services or agents which are arranged in a 
social network to interact. Connections in social 
network are established using system primary 
ontology.   

All relevant information about social network 
members, profiles, friend lists, groups, COIs and 
defined accesses in social network level are stored in 
a data repository called social network repository 
(SNR). As illustrated in figure 3 social network 
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services are divided into three main groups: Profile 
Management Services, to create, delete, edit and 
access to a user profile; Relationship Management 
Services, to manage users’ connections and groups, 
friendship relations between users; Community of 
Interest (COI) Management Services, to manage 
COIs, which classify people with common 
characteristics. 
 
5.2. Application Services 

Application services are the most important 
services in CSKG to be. These are set of services 
which perform various operations to reach 
information and knowledge and also individual or 
community goals. This should be considered that 
these services are semantic application services.  

Main Application Services: These are the most 
important CSKG services, which are presented in 
distributed environment with the various agents’ 
collaboration. Main application services include 
Distributed Search Service, Task Allocation Service, 
Voting Service, Aggregation Service, and Consensus 
Service. The main application services are not limited 
to the mentioned services and developers can develop 
and add new ones if necessary.  

Basic Application Services: Main application 
services, end user, and application programs use 
these services. The basic application services contain 
Search Service, Sharing Service, Publishing Service, 
Conference Service, Portal Service, Backup Service, 
and Communication Service. 
 
5.3. Management Services 

These services supply the possibility to 
control other services. Application services and 
social network services are under control of these 
ones. User, group and COI management, security, 
semantic, and infrastructure management services, 
creating new services and applying changes in 
services, are all to be done by management services. 
In addition, these services can make CSKG policies 
and security considerations change. Besides, they 
consider and monitor tasks and services and propose 
suggestions to improve other services quality.  

Collaboration management services: These 
services manage users, groups, and communities of 
interest. Moreover, collaboration management 
services are used for cooperation management, and 
make communities of users to perform different 
activities. Differences between group, COI and 
communities are one of the key points of CSKG. 
Users in groups may know each other through a 
special place, like university or work place, or be in a 
family relationship, while COI users just are 
interested or expert in a determined issue, and may 
not meet o know each other before. A community is 

defined based on a special mission and performing a 
special activity. In communities, each agent chooses 
one or a number of tasks and performs it to reach the 
determined goal. To perform, main application 
services use community management service.  

Security management services: These services 
manage security of users and services. They manage 
other services and control security in every 
components of system. Policy management service 
manages public and privacy policies which should be 
applied on CSKG. All services should follow policies 
applied by system manager. Also this service helps 
CSKG managers to control security and management 
policies. Besides, security services like 
authentication, authorization, access control, and 
encryption are provided.  

Semantic management services: These are 
services which apply semantic to the system entities. 
Creating and editing ontology, their storage and 
management, and the possibility of definition, storage 
and management of metadata in CSKG, are all to be 
done by these services. Ontology management 
service makes creation and editing ontology possible. 
Also this service can receive a defined ontology by 
managers, store, maintain and manage it. Indeed, 
storing all system metadata is to be done by metadata 
management service. Any kind of data which is used 
in any service should register its metadata in this 
service. 

Improvement management services: These 
services improve system’s quality and efficiency, 
supervise the other services and monitor them. They 
propose new suggestions to the other services 
through performing data mining and reasoning and 
make services’ development possible. Data and 
information determined by development standards 
(i.e. usage data) have to be sent to monitoring service 
by CSKG services. It sends registered data to 
discovery service, which is used by system 
developers, not normal users, to improve services. 
Data discovery services receive registered data from 
monitoring services and system policy from policy 
management service. Discovery services extract 
useful data and send it to monitoring service. 
Moreover, discovery services send some suggestions 
to the other services including management and 
application services to improve their functionality. 
 
5.4. Architecture Services Relationship 

Relationships between four groups of CSKG 
management services, social services and application 
services, and also system users have been shown in 
figure 4. Avoiding figure’s complexity, details of 
services and relationships have not been 
demonstrated. Security management services are in a 
Request/Response relationship with all users and 
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other services in order to provide security for them, 
inform other services about system policies, manage 
other services, and interact with system managers to 
manage the system. Improvement management 
services monitor other services performance. They 

send some suggestions to management and 
application services in order to improve functionality 
of services (i.e. performance improvement 
suggestion, PIS). Service deployment service is in 
communication with system developers and adds and 
deploys new services to application and semantic 
services if needed. Semantic management services 
perform creation, editing, receiving, storage, and 
management for system ontology and metadata and it 
provides ontology and metadata for other services. 
Collaboration management services manage users, 
groups, and COIs. Social network services are in 
interaction with application services to receive 
services from them. Basic application services are 
invoked by main application services and other 
services. 

 
6. Collaboration in CSKG 

The idea to design CSKG is to decrease 
manager role and seek self-management in 
collaborative scenarios. We ask agents to work 

autonomously in environment. While agents are 
interacting and collaborating with each other, global 
awareness and eventually their awareness grow 
during time. Therefore, they can innately work in the 
system and know to whom collaborate. Considering 
semantic and social characteristics of agents and 
environment, like trust, commitment, reputation and 
etc, help them to increase their awareness and 
collaborate accurately and consciously. 

Helped by social network services and other 
parameters like user profile information, social 
characteristics, and performance environment, CSKG 
collaboration management services create a 
community to perform an application service or a 
submitted activity by a user or an application 
program. In such community, not only people attend 

 
Figure 4. ER diagram of CSKG management services with other services 
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and supply some services, but also autonomous 
software agents and semantic services, which are able 
to do complex reasoning, play role.  

Considering trust in relationships to choose 
people, services, and needed resources results in 
more efficient collaboration and combination of 
software and human services. We do not look at trust 
from security aspects, but focus on it with a social 
approach. The other parameter considered to form a 
community is commitment. Commitment is a concept 
extracting meaning of a couple of agents (neighbour 
agents) in their relationships. This concept has been 
set up to express promises, contracts, and tasks 
between two agents. We consider the concepts of 
trust and commitment for agents in order to have 
successful collaborations in a community. Agents 
have been described by their profiles. Each agent is 
in a friendship relation with one or more other agents. 
Groups and COIs have been composed of agents and 
also are able to have common members which means 
that each agent can be member of more than one 
group or COI. Different agents perform submitted 
activities by means of collaboration. Each agent plays 
a special role in this performance. To perform an 
activity, agents form a community based on their 
characteristics, relationship properties, activity’s 
characteristics and parameters determined weight in 
that activity. 

In addition to characteristics like age, sex, 
place, skills and education, each agent utilizes 
individual characteristics like motivation and self-
accuracy, and social characteristics like trust and 
commitment. This should be mentioned that the two 
first groups of characteristics are totally individual 
while social characteristics are signified in agent 
relationships with its neighbour agent. 

Profile vector Pui of agent ui in Eq.1 shows the 
characteristics values of agent ui which have been 
considered above. The attk is the kth agent 
characteristic and m shows number of agents 
characteristic. 

Pui= {Patti,k |  k=1..m}                               (1) 
Social network of agents has been shown by 

an undirected graph in which every agent is 
connected to a number of agents through an edge as a 
relation. Connection between two agents of ui and uj 
has been illustrated by edges eji or eij.

 Characteristics 
like trust and commitment can be defined on a 
directed graph mapped to the main graph. We use a 
matrix of n*n to show trust, and one for commitment, 
to provide measure of trust and commitment between 
two related agents in network. Parameter n is 
considered as number of agents. Besides, activity Ai 
has an activity vector AVi, which determines its 
characteristics. The activity vector characteristics are 
corresponding to characteristics of agent profile 

vector, but with different values. Moreover activity 
Ai has a weight vector WAVi, which shows 
importance of any characteristic in the corresponding 
activity. These vectors have been illustrated in Eq.2 
and Eq.3: 

AVi= {Aatti,k |  k=1..m}                          (2) 
WAVi= {wi,k |  k=1..m}                          (3) 
When an activity is submitted to CSKG, the 

similarity between Pu of initiator agent’s neighbors 
with AV is calculated by means of weighting cosine 
similarity (WCS) function (Eq.4) and regarding to 
WAV. Then if the calculated amount exceeds a 
determined threshold, considered agent will be 
chosen for collaboration, and similarity function for 
that agent’s neighbors will be calculated too. This 
process will be continued to a determined number of 
hops, and collaboration agents will be selected to 
perform that activity. 

To measure collaboration among agents, using 
Eq.5, the average similarity of final agents chosen for 
the formed community with submitted activity has 
been calculated. In fact, this amount shows the level 
of agents’ collaboration performing an activity. Also 
in this formula, na represents the number of agents 
participate to perform the activity. 

WCSm (Pui , AVj)=          (4)

 
     
        

(5) 
 

  
  

To simulate agent-based complex systems, 
each agent has been defined by a set of important and 
effective parameters. Simulation softwares for multi-
agent system emphasize on agent aspects and forming 
social patterns. We use Netlogo to simulate our 
collaborative environment. Netlogo 2 is a 
programmable modeling environment to simulate 
social and natural phenomenon and also social 
behavior analysis. This tool is appropriate for 
modeling complex systems variable during time. 
Besides, an instruction can be defined for many 
agents working independently. Agents, their 
characteristics, relationships, and community 
formation to perform different activities have been 
simulated in this environment. 

In this simulation, first a social network gets 
form of agents. Each agent enjoys characteristics 
which their values are determined in time of their 
creation. After forming network and determining 
value for agents characteristics, groups and COIs are 
created. Agents become members in groups like 
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family, colleague, and coworker groups. In addition, 
agents can become member of COIs according to 
their interests. Each agent can be member in a 
number of groups and COIs, which means that groups 
and COIs may have common members. We evaluate 
collaboration accuracy and quality, answering time, 
and number of collaborative agents. Besides, effect of 
using social and cognitive measures like trust and 
commitment to perform activities have been 
evaluated. The results of agents’ collaboration 
showed that trust and commitment cause the more 
qualified cooperation to execute activities. The 
similarity of agents who participate in the formed 
communities, help to find more similar agents who 
understand each other much better. This eases the 
process of executing an activity like making a 
decision through consensus service. Therefore we 
provide an architecture which agents can interact and 
collaborate in a qualified, fast, and accurate manner 
to execute activities. 

 
7. Conclusion 

This paper has presented an infrastructure for 
agents’ collaboration and interaction in social and 
collaborative environment. A model for comparison 
of different social and network structures has been 
presented and different network structures have been 
compared based on. Besides, we present a novel 
architecture for collaborative environments which 
agents, services and applications can interact through 
a standard GUI or API. We utilize SOA technologies 
for interaction of services, and use social network 
approach to communicate and collaborate human 
agents. SON has been used to semantically enrich 
CSKG architecture and update it. CSKG architecture 
consists of three types of services. Social network 
services to provide human interactions and 
collaborations; application services to perform the 
activities; and management services to manage and 
monitor the services, perform security and policy 
services, and deploy and improve services.  

We investigated CSKG performance in 
collaborative environments. The community 
formation based on user profiles similarities and 
social parameters like trust and commitment will be 
argued. We proposed a method to find partner for 
agents. We assumed a vector for any agent, consists 
of its personal, cognitive and social characteristics. 
Besides, we introduced an activity vector and a 
weight vector for any activity. Then the weighted 
cosine similarity function has been used to compare 
agent vectors and activity vectors to find the right 
partners for any submitted activity. We simulated our 
approach for collaboration and showed that using 
social preferences like trust and commitment enhance 
the community formation in collaborative 

environments. The similarity of these agents helped 
to find more similar agents who understand each 
other much better. This eased the process of 
executing an activity like a consensus decision-
making. Hence, we provided an architecture which 
agents can interact and collaborate in a qualified, fast, 
and accurate manner to execute activities. 
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Abstract: Musculoskeletal disorders are an important public health problem. Among them are back conditions, Low 
back pain has been found to be the most prevailing musculoskeletal condition as well as a common cause of 
disability in high and low income countries, with 85% prevalence. Nurses have been reported to have one of the 
highest levels of back work-related injuries in all occupational groups. The great amount of physical work such as 
patient handling and transfers as well as psychological stress related to their type of work, are said to increase the 
prevalence of low back pain among nurses. Aim: To evaluate the effect of educational program on performance of 
Intensive Care Unit nurses to decrement the low back pain. Subjects and Methods: Design: A quasi experimental 
design was used. Setting: This study was conducted at intensive care units affiliated to Eldemerdash and Ain Shams 
University Hospitals. Sample: A purposive sample included 35 intensive care nurses. Tools for data collection: Self 
Administered back pain structured Questionnaire, body mechanics observation checklists, Oswestry low back pain 
and neck Disability Questionnaire. Results: there were statistically significant differences between pre and post 
intervention as regards their knowledge and practices regarding back pain and body mechanics. As well, there was no 
significant difference in intensity of back pain and disability between pre & post intervention. There were a 
statistically positive correlation between intensity of low back pain and age, years of experience, number of children 
and body mass index. While there were no statistically significant relations between intensity of low back pain and 
gender and marital status. Conclusions: The educational program was helpful on the improvement knowledge and 
practices of the nurses with back pain, while it wasn't leading to decreasing intensity of back pain and disability. 
Recommendations: The study should be replicated on large sample and different hospitals setting in order to 
generalize the results, developing a simplified and comprehensive booklet including guidelines about correct lifting 
and handling techniques and further study is recommended to evaluate the association between low back pain and its 
associated factors. 
[Manal Salah, Naglaa Mahdy and Lobna Mohamed Effect of educational program on performance of Intensive 
Care Nurses to Decrement the low Back pain. Life Sci J 2012; 9(4):3109-3125]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 456 
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1. Introduction 

Today, the musculoskeletal disorders are one of 
the most frequent health problems related directly to 
working conditions (Naidoo & Coopoo, 2007). Low 
back pain is not only considered to be the most 
common reason for functional disability worldwide, 
but also estimated to affect almost 90% of the 
universal population (Brennan et al., 2007). 
Moreover, low back pain is said to be among the 
leading musculoskeletal disorders that predominantly 
affect the working population in developed as well as 
in developing countries (Roffey et al., 2010a; 
Cilliers, 2007; Burdorf & Jansen, 2006; Sanya & 
Ogwumike, 2005). Furthermore, low back pain has 
been found to be a global health dilemma affecting 
the global economic, societal, and public health 
sectors, thus increasing and incurring billions of 
dollars in medical expenditures each year (Louw et 
al., 2007). Moreover, low back pain is said to be the 
most prevalent musculoskeletal occupational hazard 
with a life time prevalence of about 90% according to 

Roffey et al., 2010a and 60-85% according to 
Burdorf & Jansen, 2006.

  

Nurses have been reported to have one of the 
highest levels of back work-related injuries in all 
occupational groups. The great amount of physical 
work such as patient handling and transfers as well as 
psychological stress related to their type of work, are 
said to increase the prevalence of low back pain 
among nurses (Vieira et al., 2006). Likewise, of all 
the health related occupations the nursing staffs were 
indicated as the most workers that are highly exposed 
to back disorders due to the manual handling 
involved in their profession such as lifting and 
transferring of patients. Consequently, biomechanical 
investigations reported that such movements result 
into high spinal stresses (Roupa et al., 2008; Jones 
& Macfarlane, 2005). 
Definition of back pain: 

Back pain is defined as any discomfort or pain at 
the back in the past 12 months. (Kaila-Kangas et al., 
2004). Also, low back pain is defined as pain and 
discomfort, localized below the costal margin and 
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above the inferior gluteus folds, with or without leg 
pain. Back pain can be divided anatomically: neck 
pain, middle back pain and lower back pain. By its 
duration: acute (less than 6 weeks), sub acute (6 – 12 
weeks), chronic (greater than 12 weeks). By its cause: 
nonspecific back pain, back pain with radiculopathy 
or spinal stenosis, and back pain associated with 
another specific cause (such as infection or cancer) 
(Vanwye, 2010). Non specific pain indicates that the 
cause is not known precisely. but is believed to be 
due from the soft tissues such as muscles, fascia, and 
ligaments. Back pain is classified according to 
etiology in mechanical or nonspecific back pain and 
secondary back pain. Approximately 98% of back 
pain patients are diagnosed with nonspecific acute 
back pain which has no serious underlying pathology. 
However, secondary back pain which is caused by an 
underlying condition accounts for nearly 2% of the 
cases. Underlying pathology in these cases may 
include metastatic cancer, spinal osteomyelitis and 
epidural abscess which account for 1% of the 
patients. Also, herniated disc is the most common 
neurologic impairment which is associated with this 
condition, from which 95% of disc herniations occur 
at the lowest two lumbar intervertebral levels 
(Slipman, 2008). While this categorization is 
convenient for clinical purposes, it is less helpful 
when considering the matter of prevention, where 
back pain and its consequences tend to occur in an 
episodic manner (De Vet et al., 2002) 
Etiology and factors leading to back pain: 

Despite this high prevalence of low back pain 
among nurses, the etiology and the nature of back 
pain are not yet well understood. Many studies have 
been performed in various occupational settings, 
indicating a strong association between 
musculoskeletal disorders and work related factors. 
This was also found among nurses. The contribution 
of psychosocial factors and work pressure was also 
evident, but not as clear as has been shown for the 
physical factors (Eriksen et al., 2004). Work settings 
that are associated with increased work-related 
pressures among health workers have been attributed 
to the development of lumbar pains as well as other 
muscular pains in the body, fatigue as well as 
disrupted sleeping patterns to the employees (Roupa 
et al., 2008). Bejia et al., 2005 found that 69.9% of 
nurses who suffered low back pain were exposed to 
heavy manual workloads. While, Mwilila, 2008 stated 
that, among the perceived causes of low back pain 
reported by nurses was the working environment 
where by nurses mentioned that they are expected to 
do more work when the patients are many.  

Moreover, a number of scholars have concluded 
that the definite causes of low back pain may not be 
well known or rather have not been well documented. 

However, there are some frequently reported risk 
factors which are related to both working and non-
working individuals. These factors include: type of 
work such as heavy manual work, repetitive bending, 
twisting, lifting, pulling & pushing, forceful 
movements, static postures like prolonged sitting and 
awkward postures (Roffey, et al., 2010b; Sikiru & 
Hanifa, 2010; Vuuren et al., 2007; Kwon et al., 
2006). on the other hand Yip, 2004, added that being 
new on the ward was a strong risk factor of nurses 
suffering low back pain due to the increased physical 
work load encountered. 

Risk indicator for back pain includes sex, age, 
weight, height, number of children, smoking habits, 
regular physical exercise, driving time, job, duration 
of work time, work time a week, manual lifting of 
weights heavier than 10kg, and uncomfortable 
working positions. In summary, risk factors of back 
pain can be divided into 3 groups which are socio 
demographic factors (Age, gender, education level, 
smoking, body mass index, number of children), 
physical and work factors (Static and awkward body 
position, heavy physical work, night shifts, lifting, 
bending, twisting, pulling, and pushing) and 
psychosocial factors (Perceived high pressure on time 
and workload, low job control, job dissatisfaction, 
monotonous work, and low support from co-workers 
and management) (Latza, 2000). Meanwhile, 
Alexandrea et al., 2001 stated that, Risk factors for 
back pain can be either of individual origin or related 
to the workplace. The main occupational risk factors 
are: lifting and handling of patients, uncomfortable 
and immobile postures, inadequate equipment, 
improper workplace design, heavy physical work, and 
inadequate work organization  

However, Waddell & Burton, 2001 suggest that 
back pain could be more linked to normal every day 
activities than to occupational activities alone, 
meaning that the activities of daily living of 
individuals might be the major predisposing factors of 
low back pain. Similarly, Yip, 2002 reports a 30-50% 
of self-reported low back pain among nurses in Hong 
Kong that was associated with housework and this 
consequently led to daily activity limitation, sleeping 
and walking interruptions included. Roffey et al., 
2010b suggested that low back pain could be due to 
injury of the neuro-musculo-skeletal system of the 
lumbar spine such as muscles, ligaments, nerves, 
discs as well as the vertebrae. Bejia et al., 2005 in 
their study also add that advanced age was a risk 
factor of low back pain occurrence due to the 
possibility of degenerative processes in the spine that 
accompany old age. Further literature findings 
suggests that a number of diseases develop as a result 
of old age thus making the elder employees less 
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productive as far as physically demanding work is 
concerned(Aittomaki et al., et al., 2005).  

On the other hand, Silveri & Spinasanta, 2003 
reported that poor muscle strength and flexibility can 
lead to poor posture, which may further lead to 
dysfunction of the respective muscles and joints in 
the back resulting into back pain. In addition, studies 
have suggested other common low back pain causes 
that are physiological and are associated with various 
factors. They include soft tissue injury in the spine 
such as; sprain or strain on the muscles due to 
overload, ligaments and joints due to poor postures of 
the spine and prolapsed disc due to improper lifting as 
well as poor postures of the back. In addition, injury 
to the above mentioned structures may further cause 
pressure on the spinal nerves which innervate the legs 
and spine thus causing low back pain. Besides, low 
back pain may also be caused by fractures of the 
vertebral bodies that occur as a result of weakening of 
the bones due to osteoporosis, rheumatoid arthritis 
and osteoarthritis which is sometimes also secondary 
to kidney disease (Vitente, 2010; Light, 2009). 

The management goals when treating back pain 
are to achieve maximal reduction in pain intensity as 
rapidly as possible; to restore the individual's ability 
to function in everyday activities; to help the patient 
cope with residual pain; to assess for side-effects of 
therapy; and to facilitate the patient's passage through 
the legal and socioeconomic impediments to 
recovery. For many, the goal is to keep the pain to a 
manageable level to progress with rehabilitation, 
which then can lead to long term pain relief. Also, for 
some people the goal is to use non-surgical therapies 
to manage the pain and avoid major surgery, while 
for others surgery may be the quickest way to feel 
better. Not all treatments work for all conditions or 
for all individuals with the same condition, and many 
find that they need to try several treatment options to 
determine what works best for them. The present 
stage of the condition (acute or chronic) is also a 
determining factor in the choice of treatment. Only a 
minority of back pain patients (most estimates are 1% 
- 10%) require surgery (Dahm et al., 2010). 

Training seems to play an important role in 
reducing the incidence of injury, as shown by the fact 
that about 80% of injuries occur among nursing aides, 
orderlies, and attendants compared with 20% 
occurring among registered nurses. Research has 
shown that training programs can be effective. Patient 
transfer involves adjusting the patient in bed, 
transferring a patient from bed or chair to toilet. 
These maneuvers have consistently been related to 
low back injuries in nurses, and are perceived to be 
the most stressful tasks performed by these 
occupations. Not surprisingly, efforts have been made 
to prevent low back injuries following patient 

handling, including education in lifting techniques, 
ergonomic interventions and mechanical equipment 
and individually designed physical training programs. 
Nurses can be advised to do regular exercise to 
strengthen their back muscles, employer to ensure 
ergonomic adjustment to reduce risk of back pain 
such as manual handling, awkward body position at 
work and monotonous work posture management 
(Rahmah et al., 2008).  

There are several ways that hospitals, care 
facilities and nursing professionals can reduce injury 
risks. These include: using lifting assistance devices, 
using appropriate equipment, use appropriate beds, 
use back belts, implement regular equipment 
maintenance procedures, ergonomic design of 
workplaces, providing better training, provide 
adequate staffing and systematic record-keeping 
(Hedge, 2012). 
Justification of the problem 

The safety of nurses from low back pain (LBP) 
is remains challenge and important to nurses 
themselves as well as to the patients they serve. The 
presence of healthy and well-rested nurses is critical 
to provide vigilant monitoring, empathic patient care 
and vigorous advocacy. In hospital, most nurses are 
not aware of consequences of bad body mechanics. 
Nurses have attributed the onset of LBP to their 
patient handling activities. About 40% of all back 
pain episodes and 75% of compensable back injuries 
appear to be related to lifting, transfer or movement 
of patients (Tinubu et al., 2010). 

This problem occurs in practice and nurses 
receive little or no training in this specific area of 
patients' care. From here, the education program will 
improve nurses' awareness toward safety procedure as 
how to doing lifting, transfer or movement of patients 
(Schneider et al., 2005). 
Aim of the study  

To evaluate the effect of educational program on 
performance of Intensive Care Unit nurses to 
decrement the low back pain. 

This has been achieved through the following 
specific objectives: 

1. Assess the nurses' knowledge regarding low 
back pain and body mechanics. 

2. Assess the nurses' practice regarding body 
mechanics during practice of general 
physical tasks and during patients handling.  

3. Identify the factors leading to low back pain 
among nurses. 

4. Design, implement and disseminate the 
educational program for nurses to decrement 
the low back pain based on nurses’ actual 
needs assessment.  

5. Evaluating the effect of educational program 
on performance of Intensive Care Unit 
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nurses to decrement the low back pain and 
disability level. 

Hypothesis: 
The present study hypothesized that: 
1- Nurses will show an improvement in their 

knowledge and practices to decrement the low 
back pain post-program program implementation. 

2- The low back pain intensity and disability level 
will be reduced post-program program 
implementation. 

3- There are factors contributing to low back pain. 
2. Subjects and Methods 
Research design 

 A quasi experimental study design was 
utilized to accomplish this study. 
Settings 

 The study was conducted in Cardio-thoracic 
Intensive Care Unit and Emergency Unit at Ain 
Shams University Hospital and Neurosurgery 
Intensive Care Unit at Eldemerdash Hospital.  
Subjects 

A purposive sample of nurses was taken from the 
previously mentioned study settings. The total number 
was 35 nurses were included in the study, whereas 20 
nurses from cardiothoracic Intensive Care Unit, 7 
nurses from Emergency Unit and 8 nurses from 
Neuro-surgy Intensive Care Unit. Nurses were 
included in this study were from both gender, with 
different age, educational levels and years of 
experience and who had suffered episodes of back 
pain for at least six months and willing to participate 
in the study. Criteria for exclusion were the nurses 
suffering from constant or persisting severe pain 
judged on clinical grounds to be due to irritation of 
nerve root, inflammatory arthritis and major surgeries 
in past one  
Tools for data collection 

Four different tools were used to collect data 
pertinent for this study. They included A Self 
Administered back pain structured Questionnaire, A 
body mechanics observational checklists, Oswestry 
low back pain and neck disability questionnaire and 
Work related risk factors assessment sheet.  
1. A Self Administered back pain structured 
Questionnaire:  

It was written in a simple Arabic language and 
comprises four parts. The first part was concerned 
with sociodemographic characteristics of studied 
nurses such as age, gender, qualification, years of 
experience, marital status, number of children, height, 
weight, body mass index and attendance of related 
training courses. The second part: it was adopted 
from Rotorua Pain Specialists 2008. It was used to 
assess nurses' history regarding back pain and 
description of pain characteristics (when pain start, 
quality, location, onset, frequency, duration, time of 

worse pain, difference in intensity with time, 
rhythmcity, tolerance, factors aggravating pain, pain 
management strategies). As regard intensity of back 
pain was assessed by using Pain Assessment with the 
“0—10 Numeric” (Pain Intensity Scale). This scale is 
often displayed as a line numbered from zero to ten 
asking the person in pain to assign a number, from 
zero to ten, and it was adopted from Marco et al., 
2006 and McCaffery & Pasero, 1999. The third 
part: It was developed by the researchers based on 
the related literature ( Christensen & Kockrow, 
2011; Monahan et al., 2011; Lewis et al., 2011; 
Daniels et al., 2010; Ignatavicius & Workman, 
2010; Taylor et al., 2009) to assess nurses' 
knowledge regarding back pain and body mechanics. 
Knowledge regarding back pain included seven items 
related to function of spinal cord, factors leading to 
back pain, how to diagnose, how to prevent, when to 
call doctor and common measures to overcome. 
While, knowledge regarding body mechanics 
included six items related to definition, aim, general 
principles, correct body alignment, principles with 
doing general physical task as lifting and pushing or 
pulling objects, principles during helping patient's 
positioning and patient's transfer. 
Scoring systems 
1. Pain Assessment with the “0—10 Numeric” (Pain 

Intensity Scale). The values on the pain scale 
correspond to pain levels as follows: 1 – 3 = mild 
pain, 4 – 6 = moderate pain and 7 – 10 = severe 
pain.  

2. Nurses' body mass indexes (BMI) were estimated 
pre guidelines intervention. BMI = weight (Kg) / 
height (m)2. It was considered that underweight if 
BMI < 18.5, normal weight if BMI 18.5 – 24.9, 
over weight if BMI 25 – 29.9 and obese if BMI > 
30. (Gupta et al., 2007). 

3. The total score of knowledge was 100 degree. The 
Score one was given for each correct answer and 
zero for incorrect answer. For each area of 
knowledge, the scores of the items were summed-
up and the total score divided by the number of 
the items. These scores were converted into a 
percent score. The total nurses’ knowledge was 
considered satisfactory if the percent score was 
60% or more, and unsatisfactory if less than 60%.  

2 – A body mechanics observational checklists:  
 The observational checklists were developed 

and constructed by the researchers based on the 
related literature (Potter et al., 2011; Taylor et al., 
2011; Netina, 2010;Perry & Potter, 2010;Taylor et 
al., 2009) and validated by the seven experts in 
medical surgical nursing department. An 
observational checklists were designed to assess 
nurses' practices regarding proper body mechanics 
during the actual nursing care. It included two parts. 
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The first part was used to assess the nurses’ practice 
regarding body mechanics during practice of general 
physical tasks (including maintain proper body 
ligament, reaching, pivoting, pushing, pulling and 
lifting).The second part was used to assess nurses' 
practice regarding body mechanics during patients 
handling (including positioning and moving patient in 
bed, transfer patient from bed to wheelchair,transfer 
patient from bed to trolley and vice versa).  
The scoring system  

The total score of practice was 100 degree. The 
item observed to be done correctly were scored "1" 
and the items not done or incorrectly done was 
scored"0". For each procedure, the scores of the items 
were summed - up and the total divided by the 
number of the items. These scores were converted 
into a percent score. The practice was considered 
satisfactory if the percent score was 60% or more of 
the sum of the total practice score, and unsatisfactory 
if less than 60 %. 
3- Oswestry low back pain and neck disability 
questionnaire: 

This questionnaire was filled by the researcher 
to measure functional disability and to assess how the 
back pain affected on the ability to manage in 
everyday life. It was included 10 sections namely: 
pain intensity, personal care (dressing, bathing, etc.), 
lifting, walking, sitting, standing, sleeping, sex life, 
social life and traveling. Every section included 6 box 
and mark in each section only one box which applies. 
It was adopted from Fairbank and Pynsent, 2000. It 
was written in Arabic language. Back translation was 
done to ensure the correct translation.  
Scoring systems 

Simply count up the points and plug the total in 
below: For each question there is a possible of 5 
points: 0 for the first question, 1 for the second 
question, 2 for the third question etc. The score 0-4 
considered there was no disability, the score 5-14 
considered there was mild disability, the score 15-24 
considered there was moderate.disability, the score 
25-34 considered there was sever disability and the 
score 35-50 considered there was completely 
disabled. 
4- Work related risk factors assessment sheet:  

It was adopted from (Feletto and Graze (1997). 
It was used to assess work related risk factors facing 
the nurses during their work. It was cover the 
following: The working environmental factors, 
Presence of lift devices factors, duration, frequency 
and job design factors and finally the load factors. 
The nurses’ answers are often displayed as a found or 
not found and yes or not. 
Educational Program:  

Educational Program was designed by the 
researchers to improve the nurses' performance 

regarding back pain and body mechanics during 
caring for the patients based on the related literature 
(Lewis et al., 2011; Daniels et al., 2010; Netina, 
2010; Perry & Potter, 2010; Smeltzer et al., 2010; 
Dewit, 2009). It was written in Arabic language. 
Knowledge about back pain included basic anatomy 
and physiology of the spinal column, causes and risk 
factors, signs and symptoms, diagnostic measures, 
pharmacological and non pharmacological 
management and when to call doctor. Knowledge 
about body mechanics included definitions, purpose, 
correct body alignment, principles during doing 
general physical tasks and principles during caring for 
patients. The booklet was revised by a group of seven 
expertise in Medical Surgical Nursing at faculty of 
Nursing, at Ain Shams University for the content 
validity. 
Pilot study: 

The pilot study commenced once ethical 
approval had been obtained. The pilot study was 
conducted on 5 nurses who were excluded from the 
study sample. In order to test the clarity, feasibility 
and applicability of the study tools. Based on the 
result of the pilot study, modifications and omissions 
of some details were done and then the final forms 
were developed.  
Procedures of the study:  

 This study was conducted through four 
consecutive phases: assessment, planning, 
implementation and evaluation. Data collection was 
done pre, post implementation. October 2011 to 
Febrouary 2012. 
 Assessment phase: This phase aimed to identify 

the studied nurses' characteristics and back pain 
characteristics; to assess nurse's knowledge and 
practice regarding back pain and body 
mechanics identify degree of disabilities and to 
identify work related factors.  

 Planning and preparatory phase: based on the 
assessment phase, the program content and 
media (in the form of the program booklet and 
visual materials) were prepared by the 
researchers. A pilot study was conducted on 5 
nurses who were excluded from the study 
sample. Based on the opinion of a panel of 
expertise in the research field and the result of 
the pilot study, modifications and omissions of 
some details were done, and then the final forms 
were developed. Based on the opinion of a panel 
of expertise some modifications were done, and 
then the final forms were developed. 

 Implementation phase: The observation 
checklists were filled out by the researchers who 
were available 2 days per week alternatively at 
morning or afternoon shifts in different study 
settings while the nurses were involved in 
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patient care. The questionnaire format was filled 
in the clinical area by the studied nurses in the 
presence of the researchers. The total numbers 
of nurses were 35, divided into seven main 
groups according to study settings, and then 
implementation of the program was carried out 
at the previously mentioned study settings for 
each group separately based on their needs. The 
duration of each session took approximately 1 to 
1.5 hours, sessions started according to nurses' 
spare time. Arabic language was used to suit the 
nurses' level of understanding. Methods of 
teaching used were real situations, modified 
lectures, group discussion and demonstration. 
An instructional media was used; it included 
program booklet and audiovisual materials. 
Most of the studied nurses in all study settings 
were cooperative with the researchers. They 
were interested in the topic and they asked to 
repeat such this program for nurses in different 
health care settings. 

 Evaluation phase: the evaluation phase was 
emphasized on estimating the effect of 
educational program on nurses 'knowledge and 
practice regarding low back pain and body 
mechanics post-program implementation to 
determine the level of improvement in nurses' 
knowledge and practices.. Also, the evaluation 
phase was emphasized on estimating the effect 
of the educational program on disability level 
and intensity of low back pain for nurses. 

Administrative design and ethical consideration: 
 An official permission was obtained from 

the Director of Ain Shams University Hospital and 
the heads of the departments in which the study was 
conducted. Meeting and discussions were held 
between the researchers and nursing administrative 
personnel to make them aware about the aims and 
objectives, as well as to get better cooperation during 
the implementation phase. It was important to have 
their full support, especially to find out some sort of 
motivation to stimulate nurses to participate 
positively in the study. The aim of the research was 
explained to the participants. Verbal consent was 
obtained from each nurse to participate in the study, 
after clarifying the procedures of the study. 
Participants were informed about their right to refuse 
participation and to withdraw at any time without any 
consequences. Confidentiality of data was ensured.  
Statistical design: data entry and analysis were done 
using the Statistical Package for Social Science 
(SPSS) version 10. Data were presented in the tables 
and charts using actual numbers and percentages. 
Appropriate statistical methods were applied 
(percentage, chi-square (X2), correlation coefficient 
(r) and Fisher-exact probability test. Regarding P 

value, it was considered that: non-significant (NS) if 
P> 0.05, Significant (S) if P< 0.05, Highly 
Significant (HS) if P< 0.01. 

Table (1) shows that characteristics of the 
studied nurses. About two thirds (68.57%) of them 
were more than 35 years old and the majority (80 %) 
of them were female. Regarding qualification and 
years of experience, (47.14% & 62.86%) were 
diploma nurses and more than 15 years of experience. 
Concerning marital status, (51.43%) were married 
whose more than half (55.56%) of them had one to 
three child. Also, (51.43%) of the studied nurses were 
overweight and none of them attended training course 
about body mechanics. 
 
Table (1): Percentage distribution of socio 
demographic characteristics of the studied nurses. 
Socio demographic characteristics Total (35) 

No. % 

Age (years):   
20-35 11 31.43 

> 35 24 68.57 

Gender:   
Male 7 20 
Female 28 80 

Qualification   
Diploma nurse  20 47.14 
Technician  7 20 
Bachelor 8 22.86 

Years of experience    
< 5 5 14.29 
5-10 6 17.14 
10-15 2 5.71 
>15 22 62.86 

Marital status   
Single 17 48.57 
Married 18 51.43 

Number Of children    
None 3 16.67 
1-3 10 55.56 
>3 5 27.77 

BMI   
Ideal 5 14.29 
Overweight 18 51.43 
Obese 12 34.29 

Training course about body mechanics 0 0 

 
Table (2) illustrates past history of the 

studied nurses. About one third (34.29%, 31.43% & 
37.15%) of them had diabetes, recent fever and 
urinary problems respectively. Also about half 
(51.43%) of them had a twisting injuries and the 
minority (14.29%) of them suffering numbness. None 
of them was hospitalized and made a surgery 
associated with back pain. Also, only (5.71%) of 
them were smoker.  

Regarding non pharmacological back pain 
management, all of them rest in bed, the majority 
(94.29%) of them do relaxation and near half 
(45.71%) of them do hot compresses. While the 
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minority (20% & 17.14%) of them wear binder and 
do physiotherapy respectively. Concerning 
pharmacological back pain management, the majority 
(80%) of them take analgesic. While one fifth (20%) 
of them didn’t take medication for relieve of back 
pain.  
 
Table (2): Medical Past history and low back pain 
management strategies among the studied nurses. 
Items  Total (35) 

No. % 

I- Medical Past history 
 - Presence of chronic illness 

  

Diabetes 12 34.29 

- Fever & infection 11 31.43 

- Urinary problems (N=13 nurses)   
Frequency 5 14.29 
Incontinences 4 11.43 
Frequency & incontinences 4 11.43 

- Injuries   
Fall 0 0 
Accident 3 8.57 
Twisting 18 51.43 
- Numbness 5 14.29 

- Hospitalization & surgery associated with 
back pain 

0 0 

- Smoking 2 5.71 

II- Pain management strategies   

- Non-pharmacological back pain management   
Rest in bed 35 100 
Binder 7 20 
Physiotherapy 6 17.14 
Hot compresses 16 45.71 
Relaxation 33 94.29 
Distraction 10 28.57 

- Pharmacological back pain management   
Analgesic 28 80 
Anti inflammatory 12 34.29 
None  7 20 

 
Table (3) illustrates low back pain 

characteristics as stated by the studied nurses’ pre- 
program intervention. All and nearly all of nurses 
(100% & 97.14%) stated that common location of 
back pain is lumber vertebra and that work is the 
main cause of low back pain. More than two third 
(71.43% &68.57%) of them suffered from low back 
pain for more than 5 years and the onset was 
gradually respectively. Regarding quality of back 
pain more than one quarter (28.57%) of nurses 
described back pain as Throbbing, burning& 
numbness. Also, 77.14% and 54.29% of them stated 
that the intensity of back pain was worse with time 
and was worse late at night respectively. The most 
(88.57% &85.71%) of studied nurse pointed to 
standing and walking were the factor aggravating 
pain respectively. 
 

Table (3): Percentage distribution about back pain 
characteristics as stated by the studied nurses pre-
program intervention. 

 

 
Items 

Total (35) 

No. % 

Location of back pain    
Cervical 19 54.29 

Lumbar  35 100 
Cervical & Lumbar 19 54.29 

Causes of back pain    
Known (work) 34 97.14 
Unknown 1 2.85 

When pain start   
One year ago 4 11.43 
2-5 years 6 17.14 
> 5 years 25 71.43 

Quality of back pain   
Throbbing 8 22.86 
Shooting 3 8.57 
Knife like 2 5.71 
Hot burning 4 11.43 
Heavy 6 17.14 
Throbbing, burning& numbness 10 28.57 
Throbbing, burning& cramping  2 5.71 

Onset of back pain   
Sudden 11 31.43 
Gradually 24 68.57 

Time of the worse back pain   
In the morning 0 0 
In the afternoon 0 0 
In the evening 16 45.71 
Late at night 19 54.29 

Intensity of back pain differ with time   
Improve 2 5.71 
Not improve 6 17.14 
Worse 27 77.14 

Rhythmicity of back pain   
Constantly 1 2.85 
Nearly Constantly 5 14.29 
Intermittently 10 28.57 
Occasionally 19 54.29 

Factors aggravating pain   
Standing 31 88.57 
Sitting 2 5.71 
walking  30 85.71 
physical effort 27 77.14 

 
Table (4) shows differences between nurses' 

knowledge regarding low back pain and body 
mechanics pre and post program implementation. 
Less than half and about one quarter (45.71% & 
25.71%) of them had satisfactory total knowledge 
pre- program implementation regarding back pain & 
body mechanics respectively. While, the majority 
(94.29% & 82.86%) of them had satisfactory 
knowledge post-program implementation 
respectively. Also, there were highly statistically 
significant difference regarding total knowledge of 
back pain and body mechanics pre- and post- 
program implementation (Z-= 4.43 & p=0.0000) and 
(Z=4.06, p=0.0000) respectively. 
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Table (4): Differences between nurses' knowledge regarding low back pain and body mechanics pre and post 
program implementation. 
 
Items nurses' knowledge 

Satisfactory level (n=35) 

Z P value Pre Post 

No. % No. % 

Back pain 
Function of the spine 

 
5 

 
14.29 

 
27 

 
77.14 

 
5.28 

 
0.0000 

Factors causing back pain 7 20 29 82.86 5.26 0.0000 
Diagnosis 20 57.14 33 94.29 3.62 0.0003 
Prevention 10 28.57 30 85.71 4.83 0.0000 
Doctor call 6 17.14 32 91.43 6.24 0.0000 
Methods of pain management 8 22.86 31 88.57 5.53 0.0000 

Total Knowledge regarding back pain 16 45.71 33 94.29 4.43 0.0000 

Body mechanics       
Definition 8 22.86 28 80 4.78 0.0000 
Aim 7 20 30 85.71 5.51 0.0000 
General Principles 15 42.86 32 91.43 4.33 0.0000 
Principles with doing physical tasks 10 28.57 28 80 4.32 0.0000 
Principles during helping patient positioning, movement and transfer 5 14.29 26 74.29 5.05 0.0000 

Total knowledge regarding body mechanics 9 25.71 26 82.86 4.06 0.0000 

Total knowledge 10 28.57 31 88.57 5.10 0.0000 

 
Table (5): Differences between nurses' practice regarding low back pain and body mechanics pre and post program 

implementation. 
 
Items nurses' practice 

Satisfactory level (n=35) 

Z P value Pre Post 

No. % No. % 

General principles of physical task       
Maintain Proper Body Alignment. 0 0 23 65.71 5.85 0.0000 
Reaching 17 48.57 25 71.43 1.95 0.0510 
Pivoting  3 8.57 24 68.57 5.16 0.0000 
Pushing 5 14.29 26 74.29 5.05 0.0000 
Pulling 0 0 27 77.14 6.63 0.0000 
Lifting and Carrying 4 11.43 28 80 5.76 0.0000 

Total 0 0 23 65.71 5.85 0.0000 

Principles during helping patient       
positioning, movement in bed 0 0 25 71.43 6.24 0.0000 
Transfer from bed to wheel chair 0 0 20 57.14 5.29 0.0000 
Transfer from wheel chair to bed  0 0 20 57.14 5.29 0.0000 
Transfer from bed to trolley 4 11.43 21 60 4.24 0.0000 
Transfer from trolley to bed 4 11.43 22 62.86 4.45 0.0000 

Total 0 0 20 57.14 5.29 0.0000 

Total practice 0 0 21 60 5.48 0.0000 

 
Table (5) shows differences between nurses' 

practice regarding low back pain and body mechanics 
pre and post program implementation. None of them 
had satisfactory practice regarding general principles 
of physical tasks and principles during helping patient 
pre-program implementation, while more than half 
(65.71% & 57.14%) of them had satisfactory practice 
post program implementation respectively. Also, 
there were a highly statistically significant differences 
regarding practice pre and post program 
implementation (Z-= 5.85 & p=0.0000) and (Z = 
5.29, p= 0.0000) respectively. 
Figure (1) shows that there was no significant 
difference in intensity of back pain pre & post 
program implementation (X= 2.8 & P > 0.05). 
 

 
 
Figure (1): Difference of low back pain intensity 
among the studied nurses’ pre and post program 
implementation. 
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Figure (2) shows disability level among the 
studied nurses suffering from low back pre and post 
program implementation. There was no statistically 
significance difference in functional disability level pre 
&post implementation (X= 2.1 & P > 0.05). 

 
Figure (2): Difference of disability level among the 
studied nurses suffering from low back pain pre and 
post program implementation. 

 

Table (6) shows correlation between intensity of 
low back pain among the studied nurses and total 
knowledge and practice pre implementation. There 
were statistically positive correlations between 
intensity of low back pain and nurses' knowledge and 
practice regarding body mechanics and back pain pre 
program implementation. Also, the intensity of back 
pain increased with unsatisfactory knowledge and 
practice. 

Table (7) shows relation between intensity of 
low back pain and socio demographic characteristics 
of the studied nurses. There were statistically 
significant correlations between intensity of low back 
pain and age, years of experience, number of children 
and body mass index. While there were no 
statistically significant relations between intensity of 
low back pain and gender and marital status. 
 

Table (6): Correlation between intensity of low back pain among the studied nurses and total knowledge and 
practice pre program implementation.  

 
Total level of the nurses' knowledge 
& practice 

 
Total No (35). 

Intensity of back pain pre intervention  
r 

 
P value Mild 

N = 11 
Moderate 

N = 20 
Sever 
N = 4 

Knowledge      
0.01 

0.05 
S 

Satisfactory 10 6 3 1 
Unsatisfactory 25 5 17 3 

Practice      
0.99 

0.05 
S 

Satisfactory 0 0 0 0 
Unsatisfactory 35 11 20 4 

Table (7): Relation between intensity of back pain and socio demographic characteristics of the studied nurses.  
 
Socio demographic characteristics 

Severity of back pain  
 

Total No (35). 

 
 

Test 

 
 

P value 
Mild 

N = 11 
Moderate 

N = 20 
Sever 
N = 4 

Age  
20 - 35 
> 35 

7 
4 

3 
17 

 
1 
3 

 
11 
24 

 
 

r = 0.95 

 
0.05 

S 
Years of experience  
< 5 
5 – 10 
10 - 15 
> 15 

 
3 
3 
0 
5 

 
2 
2 
1 
15 

 
0 
1 
1 
2 

 
5 
6 
2 
22 

 
 

r = 0.89 
 

0.05 
S 

Number of children 
None  
1 – 3 
> 3 

 
4 
5 
2 

 
1 
14 
5 

 
0 
1 
3 

 
5 
20 
10 

 
r = 0.92 

 
0.05 

S 

Body math index (BMI) 
Ideal 
Over weight 
Obese 

 
3 
5 
3 

 
2 
11 
7 

 
0 
2 
2 

 
5 
18 
12 

r = 0.73 
0.05 

S 

Gender  
Female 
Male  

 
9 
2 

 
17 
3 

 
2 
2 

 
28 
7 

X=2.585 
Df = 2 

0.274 
NS 

Qualification  
Diploma 
Technician  
Bachelor 

 
2 
4 
5 

 
16 
2 
2 

 
2 
1 
1 

 
20 
7 
8 

X=11.22 
Df = 4 

 

0.024 
NS 

Marital status 
Single 
Married  

 
7 
4 

 
8 
12 

 
2 
2 

 
17 
18 

X=2.585 
Df = 2 

0.274 
NS 
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Table (8): Percentage distribution about work related 
risk factors affecting nurses’ performance in ICU 
contributed to low back pain as stated by the nurses. 
Work Related Risk Factors Total (n=35) 

Yes No 

The working environment    
Enough room space to move freely 
in a good posture? 

 100% 

Provision for alternative working 
positions/seats? 

 100% 

Machinary/workbench at a 
convenient height? 

 100% 

Is a floor slipper/uneven / littered?  100% 
Lightening adequate 100%  
Storage areas not too 
high/low/awkward to reach? 

 100% 

Presence of lift devices    
Mechanical lift assist equipment  100% 
Gait or transfer belt with handles  100% 
Slide board  100% 
Draw sheets 100%  
Transfer mats 100%  
Shower or toilet chair  100% 
Pelvic lift device  100% 

Duration, frequency and job design   
Can the task be shared/rotated 
between staff? 

100%  

Long duration (> 8 hours)? 100%  
Fixed, static work? 100%  
Sufficient rest or recovery time  100% 
Insufficient number staff member? 100%  
High work load? 100%  

The load   
Frequently heavy? 100%  
The patients most commonly 
dependent? 

100%  

 
This table (8) reveals work related risk factors 

affecting nurses' performance in ICU contributed to 
low back pain. As regard the working environment, 
not all machinery/workbench at a convenient height 
and commonly storage areas are too 
high/low/awkward to reach. As well as, unavailability 
of lift devices and shower or toilet chair. In-relation 
to duration, frequency and job design factors, 
commonly the nurses reported long duration (> 8 
hours), fixed static work, insufficient rest or recovery 
time insufficient number staff member and high work 
load. Concerning the load factors, all of the nurses 
reported that, frequently heavy and the patients most 
commonly dependent. 

 
4.Discussion: 

This quasi-experimental study evaluated the 
effect educational program on performance of 
Intensive Care Unit nurses to decrement the low back 
pain. Back pain is an acute or chronic condition 
restricting people's physical activities. Nurses suffer 
from low back pain two folds more than ordinary 
people and lose more working days than usual. It is 
generally accepted that nursing staff belong to the 
group of high-risk professions with regard to the 

occurrence of musculoskeletal injuries, especially in 
the area of the lumbar spine (Mayl et al., 2003). In 
addition, Sun et al., 2007 found that the prevalence of 
low back pain was 87% in ICU nurses. 

Regarding the characteristics of the studied 
nurses. The results of the present study illustrated that 
about two thirds of them were more than thirty five 
years old, near half were diploma nurses and none of 
them attended training course about body mechanics. 
This was supported with Roupa et al., 2008 who 
found that the overwhelming majority of the 
individuals involved were 30-41 years of age and 
employed as hospital ward nurses suffering back 
pain. With respect to their level of education, it 
should be pointed out that a mere 2.5% of the nurses 
had completed only basic training.  

Also, the results of the present study illustrated 
that the majority of them were female, married whose 
more than half of them had one to three child, were 
overweight and obese and had fifteen years of 
experience. While Mohammadi et al., 2002 who 
found that the highest prevalence was seen in those 
working less than 3 years (68.3%). Low back pain 
was more prevalent in females (73.8%) than in males 
(46.3%). Single individuals had the lowest low back 
pain prevalence (36.4%). Crook et al., 2001 found a 
higher prevalence of overweight or obese participants 
among nurses suffering from back pain. 

Regarding past history of the studied nurses, the 
results of the present study showed that about one 
third of them had diabetes. Meanwhile, Ritzwoller et 
al., 2006 established that Prevalence estimates for 
low back pain in patients with diabetes ranged from 
4,8% to 5,1%  

Also, the study result revealed that only two of 
the studied nurses were smoker. Hestbaek et al., 
2006 found that smoking have been found to 
contribute towards increased back pain levels. While, 
Kwon et al., 2006 found no statistically significant 
correlation between smoking and back pain. This 
results may be due to the majority of the studied 
nurses were female and the Egyptian culture not 
accepted that especially females to be smokers. 

Concerning back pain characteristics as stated 
by the studied nurses pre-intervention, the results of 
the present study show that all and nearly all of 
nurses stated that common location of back pain is 
lumber vertebra and that work is the main cause of 
back pain respectively. Also, Rahmah et al., 2008 
found that most respondents claimed the commonest 
site to develop back pain was at the lower back area. 
This could be due to lumbar region received the 
highest pressure when a person manually lifting. 

Regarding non-pharmacological back pain 
management strategies among the studied nurses pre 
intervention, the results revealed that all of them rest 
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in bed, the majority of them do relaxation and near 
half of them do hot compresses. This was congruent 
with Stevenson and Hay, 2004 found that the rest 
was the most use in the treatment of low back pain 
but stated that it might led to increased disability. 
This might be due to rest and relaxation in bed and 
hot compresses causing muscle relaxation and 
decrease strain of muscles leading to decrease back 
pain. 

Concerning pharmacological back pain 
management, the majority of them take analgesic. 
While less than quarter of them didn’t take 
medication for relieve of back pain. This was 
supported by Punnett et al., 2005 found that the use 
of medication are very common among people with 
back pain. This might be due to medication is the 
fastest and effective method to relieve pain. 

Regarding quality of back pain, the present 
study revealed that more than quarter of studied 
nurses described back pain as throbbing, burning & 
numbness, more than two third of them suffered from 
back pain for more than 5 years and the onset was 
gradually. Mahmoud, 2001 reported that 13.2% 
described quality of back pain as burning and 30.2% 
as Throbbing. 

The most of studied nurses pointed to their work 
was the main cause for back pain and standing and 
walking were the factors aggravating pain. Also, 
more than half of them stated that the back pain was 
worse late at night. This goes in the same line with 
many researchers, among them Smedley et al., 2004 
who found that stress in the workplace is one of the 
most significant factors leading to the occurrence of 
lower back pain and Naude, 2008 who found that 
sitting, standing and walking for more than six hours 
per day had the highest percentages of back pain, this 
may be an indication that a balance should exist 
between prolonged sitting, standing and walking. It 
should be noted that lifting and heavy physical duty, 
including bending and twisting, is part of the 
occupational activities of hospital employees and thus 
plays a huge role in the development of back pain. 

 The result shows that there was no significant 
difference in intensity of back pain between pre & 
post-program implementation. This result was 
congruent with Hartvigsen et al., 2009 who found in 
a study the effectiveness of body mechanics in 
reducing back pain among nurses and significant 
differences were found between the two groups. 

The results of the current study showed that all 
of the studied nurses had back pain and more than 
half of nurses had moderate back pain pre-program 
implementation while less than half of them had 
moderate ack pain post-program implementation with 
no significant statistical difference between pre & 
post program implementation. Rahmah et al., 2008 

illustrated that, 51% of nurses claimed to have mild 
pain, 46% claimed to have moderate pain and 72% 
claimed it was work related. While Wongthanakit et 
al., 2005, stated that about 76.2% of the nurses had 
low back pain preventive behavior at a moderate 
level.  

Regarding intensity of back pain, the present 
study revealed that most of the studied nurses had 
worse back pain with time. That was supported with 
Trinkoff et al., 2006 who illustrated that the intensity 
of the problem of lower back pain depends on the 
rank and working hours of the individual nurse. 
While Nevertheless, Martinelli, et al., 2004 found 
the incidence of lumbar spine injuries to be lower in 
those nurses who had been specially trained in how to 
prevent occupational lower back pain. In the same 
line, the findings of a study from the University of 
Canada by Roupa et al., 2006 showed that the 
frequency of occurrence of lower back pain and 
hence personal functionality were influenced by the 
duties of the individual nurse and in particular by the 
amount of loads he/she was called upon to lift on a 
daily basis. 

Regarding functional disability level, the present 
study revealed that about one half of nurses had mild 
disability and about one third of them has moderate 
disabilities pre-program implementation, while 
increased number in mild disabilities to about two 
third post-implementation and decreased the number 
to less than one quarter post-implementation in 
moderated disabilities with no statistically 
significance difference in functional disability level 
between pre- & post-program implementation. That 
was supported with Punnett et al., 2005 that pointed 
to low back pain does not directly produce premature 
mortality but causes substantial disability and has  

Regarding back pain knowledge differences of 
the studied nurses pre- & post intervention, the 
current result revealed that less than half of them had 
satisfactory knowledge pre-intervention, while the 
majority had satisfactory knowledge post intervention 
and there was a highly statistically significant 
difference regarding total knowledge of back pain pre 
and post intervention. This goes in the same line with  
Sikiru and  Hanifa, 2010 who found that, the general 
nurses’ knowledge scores were lower overall, but 
increased as they became more experienced in 
nursing, despite the lack of formal education.  

Regarding nurses' knowledge about methods of 
prevention of back pain, the current study showed 
that less than one third of the studied nurses had 
satisfactory pre intervention while the majority of 
them had satisfactory knowledge post intervention 
and there was a highly statistically significant 
difference between them. This was supported with 
Wongthanakit, et al., 2005 who found that practical 
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skills, the encouragement from head nurses, 
colleagues and family members, positive attitudes 
about low back pain and insufficient knowledge of 
low back pain preventive behaviors altogether could 
explain 35.7% of low back pain preventive behaviors. 

Regarding nurses' knowledge about back pain 
management, the current study showed that less than 
one quarter of the studied nurses had satisfactory pre 
intervention while the majority of them had 
satisfactory knowledge post intervention there was a 
highly statistically significant difference between 
them. This was supported with Adriaansen et al., 
2005 who found that educational program had 
contributed to an increase in knowledge scores in 
relation to pain management. 

Regarding body mechanics knowledge of the 
studied nurses pre- & post intervention, about one 
quarter of them had satisfactory knowledge pre 
intervention, while, the majority of them had 
satisfactory knowledge post intervention. Also, there 
was a highly statistically significant difference 
regarding total knowledge of body mechanics 
between pre- and post-intervention. Tinubu, 2010 
identified that training in body mechanics and body 
awareness has been shown to be effective in 
improving knowledge about these.  

The results of the current study showed that, 
none of the studied nurses had satisfactory practice 
regarding general principles of physical tasks and 
principles during helping patient pre intervention, 
while about two third and more than half of them had 
satisfactory practice post intervention respectively. 
Also, there were highly statistically significant 
differences regarding practice pre and post 
intervention respectively. These was contradicted 
with Engkvist et al., 2001 who mentioned that 
training in body mechanics and body awareness has 
been shown to be ineffective.  

Sun et al., 2007 found that heavy and frequent 
lifting was of most concern especially amongst the 
nursing staff and highest during observation of lifting 
and transferring of patients in bed, injection and 
suctioning. A high percentage of nursing staff (59%) 
experienced low back pain. Heavy physical duty is a 
part of the nursing staff’s occupational activities and 
90% of nursing staff reported that they frequently 
lifted objects or people during a working day. This 
can be used to explain why in this study a fairly large 
number of the nurses (58%) had low back pain.  

Regarding practice of the studied nurses 
according principles during helping patient the result 
show that none of them had satisfactory level pre 
intervention. This finding is in line with Smith et al., 
2005 who established that manual handling of 
patients is the main cause of back pain among nursing 
staff. Another explanation may be the possible 

ignorance with regards to kinetic handling during 
these nursing activities which includes lifting and 
transferring patients (Sun et al., 2007). It is clear 
from the literature that frequent and heavy lifting and 
loading of the spine increases the presence of low 
back pain. There should be a balance between the 
weight of the load placed on the spine and the ability 
of the spine to tolerate the load. 

Naude, 2008, noted that lifting and heavy 
physical duty, including bending and twisting, is part 
of the occupational activities of hospital employees 
and thus plays a huge role in the development of back 
pain. Not incorporating the correct kinetic handling 
skills or working in a bad environment can aggravate 
the problem.  

Concerning nurses' practice regarding general 
principles of physical tasks, the results of the present 
study revealed that none of them had satisfactory 
practice regarding proper body alignment and pulling, 
while the minority of them had satisfactory practice 
regarding pivoting, pushing and lifting pre 
intervention. This was contradicted with Karahan 
and Bayrakter, 2009 who found that, the majority of 
the nurses used body mechanics correctly while 
sitting (53.6%), standing (58.7%), carrying (64.3%), 
pulling or pushing (79.4%), moving the patient to the 
side of the bed without an assistant (53.4%), moving 
the patient to a sitting position in bed (71.4%) and 
assisting the patient to a standing position (66.6%). 
However 57.1% of the nurses lifted and 82% 
extended incorrectly. The study concludes that some 
of the nurses do not use body mechanics correctly and 
the majorities have low back pain. However 57.1% of 
the nurses lifted and 82% extended incorrectly.  

Concerning nurses' practice regarding principles 
for helping patient, the results of the present study 
revealed that none of them had satisfactory practice 
regarding positioning, movement in bed and 
transferring except the minority of them had 
satisfactory practice regarding transferring patient 
from bed to trolley and vice versa pre intervention 
while level of practice improved post intervention to 
about near two third regarding positioning, movement 
in bed and transferring patient from bed to trolley and 
vice versa and there were highly statistically 
significant differences regarding practice pre and post 
intervention respectively. This was go in the same 
line with Hartvigsen et al., 2009 that found that the 
effectiveness of an intensive educational intervention 
program on reducing back pain among nurses trained 
and educated in body mechanics, patient transfer and 
lifting techniques and significant differences were 
found between the two groups, and both groups 
thought that education in patient transfer techniques 
had been helpful. 
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Silverstri, 2010 mentioned that, the factors 
related to back pain may be socio demographic 
factors (as age, gender, education level, smoking, 
body mass index, number of children), physical and 
work factors (Static and awkward body position, 
heavy physical work, night shifts, lifting, bending, 
twisting, pulling, and pushing). 

The present study showed a significant positive 
statistically correlation between age of the studied 
nurses and severity of back pain which increased 
above 35 years old. Also, between years of 
experience and severity of back pain which increased 
above 15 years of experience. That was supported 
with Jeffries et al., 2007 and Rahmah et al., 2008 
who found that prevalence of back pain is higher 
among older nurses compared to younger nurses 
where nurses aged > 40 years old has higher 
prevalence of backache which is 80.7%, although 
statistically it is not significant relationship between 
age and the presence of low back pain. While, Roupa 
et al., 2008 found that pain affects all age groups 
equally pain affects all age groups equally. That may 
explained that workers at later age have more spinal 
damage which occurs while they are working. These 
accumulations of micro trauma fasten the 
degeneration process which occurs. 

The current study shows that no significant 
statistically relation between gender of the studied 
nurses and severity of back pain. Naude, 2008 found 
that only female gender was associated with increased 
risk of back pain and pain as a result of injury to the 
lumbar spine do not differ according to gender. Also 
Mohammadi et al., 2002 found that back pain was 
more prevalent in females (73.8%) than in males 
(46.3%). In addition, it was congruent with 
Schneider et al., 2005 who established that the 
chances of developing low back pain with female 
were significantly higher when compared to males.  

The present study showed significant 
statistically relation between severity of back pain 
and qualification of the studied nurses which 
increased among diploma nurses. This may be due to 
diploma nurses have less knowledge and work more. 
That was contradicted with Roupa et al., 2008 that 
found that back pain influences all levels of education 
equally. 

The present study illustrated that no significant 
statistically relation between severity of back pain 
and marital status. While there was a significant 
statistically positive correlation between severity of 
back pain and number of children of the studied 
nurses. This was supported with Mogren, 2006 who 
found that low back pain with multiple pregnancy is 
another common problem and 72% of pregnant 
women with low back pain take sick leave as a result 
of low back pain. Also, Schneider et al., 2005 

established that the chances of developing low back 
pain if you were being married increased more 
especially with frequent pregnancy. 

The present study showed that significant 
statistically positive correlation between severity of 
back pain and body mass index of the studied nurses 
which most of them were overweight and obese. This 
was supported by Crook et al., 2001 that found that 
higher prevalence of back pain might was among 
overweight or obese participants, while, there was no 
correlation between BMI and low back pain. Also, 
Naude, 2008 found that BMI was not associated with 
low back pain. Janke et al., 2007 stated that the 
relationship between obesity and back pain may not 
be direct, but may be influenced by lifestyle choices 
and being sedentary.  

The present study showed that there was a 
statistically positive correlation between severity of 
back pain and nurses' knowledge and practice 
regarding body mechanics and back pain pre 
intervention. Also, the severity of back pain increased 
with unsatisfactory knowledge and practice. This was 
supported by; Brown, 2009; Waters et al., 2007; 
Karahan and Bayraktar, 2009 who reported that 
repetitive nursing care that involves high-risk manual 
tasks such as lifting, transferring, repositioning 
patients pushing, lifting and moving heavy equipment 
put nurses at an increased risk for developing sprains 
and strains to the lower back, neck, shoulders, wrists, 
and knees and there was significant statistically 
relation among them. 

There are certain work related risk factors that 
seem to be associated with the risk of low back pain. 
The working condition is considered as a main cause 
of the back pain. This may be due to incorrect 
hospital work system. The result of current study 
revealed some work related risk factors affecting 
nurses' performance in ICU contributed to low back 
pain.  

As regard The working environment, no enough 
room space to move freely in a good posture, not all 
machinery/workbench at a convenient height and 
commonly storage areas are too high/low/awkward to 
reach. This was supported with Nelson and Fragala, 
2004 who stated that the working environment is a 
risk factor, Health care workers may be forced to 
assume awkward postures because rooms and other 
spaces are small in size, crowded or have 
obstructions. These factors may also prevent getting 
help from other employees or using assist equipment. 
Poorly maintained floors can cause slipping, tripping 
and abrupt movements when lifting or moving 
patients, residents or equipment 

As well as, the result of current study revealed 
that unavailability of lift devices and shower or toilet 
chair were work related risk factors affecting nurses' 
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performance in ICU contributed to low back pain. 
Nelson and Baptiste, 2004 stated that, the 
ambulation lifts support a patient or resident during 
ambulation. The individual pushes the lift along as 
they walk. A strap in the back prevents them from 
falling backwards. Also, the draw sheets or 
incontinence pads commonly used to slide patients or 
residents between horizontal surfaces, or for 
repositioning in beds or chairs. To ensure an adequate 
grip, the provider should roll up the edges. This will 
also reduce forceful exertions and awkward upper 
body postures. The sheets or pads should be used in 
combination with friction-reducing devices such as 
slide boards, slippery sheets, plastic bags, or low 
friction mattress covers. 

 In-relation to duration, frequency and job 
design factors, the current study revealed that 
commonly the nurses reported long duration (> 8 
hours), fixed, static work, insufficient rest or recovery 
time insufficient number staff member and high work 
load. Concerning the load factors, all of the nurses 
reported that, frequently heavy and the patients most 
commonly dependent. Nelson et al. (2003b) 
emphasized on, the nursing shortage has been 
exacerbated by occupational injuries and related 
disabilities. It is estimated that each year 12% of 
nursing personnel will consider a job transfer to 
decrease risk and another 12%-18% will actually 
leave the nursing profession due to chronic back pain. 
Meanwhile, Owen and Staehler, 2003 stated that, 
the high-risk patient handling tasks are characterized 
by significant biomechanical and postural stressors 
imposed on the caregiver. Not surprisingly, factors 
such as the patient’s weight, transfer distance, 
confined workspace, unpredictable patient behavior, 
and awkward positions such as stooping, bending, 
and reaching significantly contribute to the risk of 
performing patient handling tasks, shows relation 
between intensity of low back pain and socio 
demographic characteristics of the studied nurses. 
There were statistically significant correlations 
between intensity of low back pain and age, years of 
experience, number of children and body mass index. 
While there were no statistically significant relations 
between intensity of low back pain and gender and 
marital status. 

 
Conclusions: 

Less than half and about one quarter of the 
studied nurses had satisfactory total knowledge pre- 
program implementation regarding back pain & body 
mechanics respectively. While, the majority of them 
had satisfactory knowledge post-program 
implementation. Also, there were highly statistically 
significant difference regarding total knowledge of 
back pain and body mechanics pre- and post- 

program implementation. There was no statistically 
significance difference in functional disability level 
pre &post implementation. There was no significant 
difference in intensity of back pain pre & post 
program implementation. There were statistically 
positive correlations between intensity of low back 
pain and nurses' knowledge and practice regarding 
body mechanics and back pain pre program 
implementation. There were statistically significant 
correlations between intensity of low back pain and 
age, years of experience, number of children and 
body mass index. While there were no statistically 
significant relations between intensity of low back 
pain and gender and marital status. 

 
Recommendation 
1. Health education on proper posture and correct 

lifting techniques should be introduced in the 
workplace to reduce the burden of low back pain 
among the nurses working in different setting 

2. Guidelines for preventing low back pain should 
be provided and the nurses should encourage 
and support the practice of low back pain 
preventive measures to prevent the injury and 
promote a better quality of life of the nursing 
personnel. 

3. The study should be replicated on large sample 
and different hospitals setting in order to 
generalize the results. 

4. Developing a simplified and comprehensive 
booklet including guidelines about correct lifting 
and handling techniques. 

5. Further study is recommended to evaluate the 
association between low back pain and its 
associated factors 

 
Implication 

The present study has implication for nursing 
practice and education. For practice, the intensive 
care nurses play an important role in caring for the 
patients through expert efficient care. So, the results 
of the study could be used to determine target areas 
for development of procedure and educational 
program regarding to the principles of body 
mechanics, proper lifting, transferring and handling 
the patients to assist themselves to live better without 
suffering from low back pain. 
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Abstract: Optimum conditions for many coronary artery bypass graft surgeries (CABG) necessitate the heart to be 
prevented from beating. Cardioplegic solution and its ingredients are thus of utmost importance in cardioprotection. 
An ideal protection will help the heart return into its normal function after CABG. This research compared the 
cardioprotective effects of adding either N-acetylcysteine (NAC) to Cardioplegic solution with infusion of glucose-
insulin-potassium (GIK) in patients with low ejection fraction (EF). In a double-blind randomized clinical trial, 60 
elective CABG patients with EF < 50% were evaluated. The patients were numbered according to their reference to 
the Heart Center of Mazandaran (Iran) and their arrangements in the operation list. They were randomly allocated to 
2 groups of 30 by a computer program to receive either GIK (group G) or NAC (group N). Compared to group G, 
group N had significantly lower incidence of arrhythmia during and after the operation (p = 0.041). They also 
needed lower doses of inotropic medications after the termination of cardiopulmonary bypass (CPB) (p = 0.041). 
The 2 groups were not significantly different in the need for shock or pacemaker after CPB and using pacemakers 
and inotropic drugs in the intensive care unit. Changes in mean EF from before to after the operation were 0.87 ± 
0.85% in group N and -2.24 ± 1.02% in group G (p = 0.012). The mean troponin I levels were 0.406±0.316, 0.41 ± 
0.512 in groups N and G, respectively (p = 0.41). NAC seems to be more beneficial than GIK for protecting 
myocardial cells, decreasing threatening signs of patients, especially arrhythmia, and increasing EF after CABG. It 
would probably decrease the mortality risk associated with arrhythmias. 
[ Mohammad Reza Habibi, Shervin Ziabakhsh-Tabari, Alireza Khalilian, Samira Rahemi, Rozita Jalalian. A 
Double-Blind, Randomized Clinical Trial Comparing Cardioprotective Effects of N-acetylcysteine and 
Glucose-Insulin-Potassium as an Additive to Cardioplegia during Coronary Artery Bypass Grafting. Life Sci 
J 2012;9(4):3126-3130] (ISSN:1097-8135). http://www.lifesciencesite.com. 457 
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1. Introduction 
               Optimum conditions for many coronary 
artery bypass graft surgeries (CABG) necessitate the 
heart to be prevented from beating. On the other 
hand, the heart would not survive without an 
appropriate blood circulation. Since cardiac ischemia 
and reperfusion can produce free radicals and thus 
damage cardiac myositis and coronary artery 
endothelial cells, cardioplegia should be performed 
according to scientific and guaranteed principles to 
prevent ischemic incidences and irreversible 
complications (1,2). In addition, overproduction of 
free radicals causes macromolecular injuries, lipid 
peroxidation, and tissue deterioration (3) as a result 
of changes in cell membrane permeability and 
arrangement of membrane proteins following 
reperfusion and ischemic injury. Therefore, the 
composition of cardioplegic solution plays a vital role 
in protecting the heart. In fact, using an ideal 

protection, the heart will return to its normal function 
after the termination of cardiopulmonary bypass. 
Previous studies have employed different kinds of 
cardioplegic solutions such as crystalloid, blood, and 
L-arginine cardioplegic solutions (4,5). Research has 
also shown that adding factors to inhibit oxygen free 
radicals to the primary solution of cardiopulmonary 
bypass pump or to the cardioplegic solution can 
improve the heart function (6). On the other hand, 
patients with an ejection fraction (EF) lower than 
normal need to benefit from precise and specific 
medical supports or else their heart will not be able to 
function properly despite the conducted surgical 
procedures. In such cases, supportive measures are 
taken before, during, and after the surgery to decrease 
the complications of myocardial ischemia. Among 
these measures is using glucose-insulin-potassium 
(GIK) before operation and cold blood cardioplegia 
during the surgery. Being a branched-chain, low 
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molecular weight thiol compound with antioxidant 
properties, N-acetylcysteine (NAC) improves 
microcirculation and suppresses neutrophil 
aggregation. It can also be transferred into 
myocardial cells and increase intracellular 
glutathione concentration. Since cellular glutathione 
has antioxidant effects, it can decrease the risk of 
ischemia (7-9). 
            This research hence compared the clinical 
effects of adding NAC to cardioplegic solution with 
those of GIK administration on heart protection in 
patients with low EF. Since the mentioned clinical 
methods have not previously been compared, this 
study tried to shorten hospitalization period and 
reduce treatment expenditures. It also attempted to 
present more scientific and functional solutions for 
decreasing complications of myocardial ischemia 
during CABG. 
 
2. Material and Methods  
                 In a double-blinded randomized clinical 
trial, 60 elective CABG patients with an EF lower 
than 50% and an age of 35-75 years old were 
evaluated. The patients were numbered according to 
their reference to the Heart Center of Mazandaran 
(Iran) and their arrangements in the operation list. On 
the other hand, subjects were excluded in case of 
requiring intra-aortic balloon pump during the 
operation, prolonged cross-clamp period of 1.5 hours 
or more, and sensitivity to NAC.  
              The eligible subjects were randomly 
allocated to 2 groups of 30 individuals by a computer 
program to receive either GIK (group G) or NAC 
(group N). In group G, 10 cc/h of GIK solution was 
infused constantly during the surgery. Group N was 
injected with a cardioplegic solution containing 200 
mg NAC. Normal saline was used as placebo in both 
groups (injected in group G and infused constantly in 
group N) to prevent the surgical team form 
identifying the drugs. A cardiopulmonary bypass 
pump was used for all cases in both groups. In order 
to ensure blinding, an anesthesia technician 
numbered the medicines and placebos (n = 30 for 
each). The cardiologist and anesthesiologist were not 
aware of the numbering and the kind of used drug 
during the surgery. The code of the administered 
medication was recorded in each patient's follow-up 
form. After decoding at the end of the survey, the 
kinds of drugs were recorded in patient forms.  
              Echocardiograms   were ordered and 
performed by the same specialist before and 3-5 days 
after CABG to compare EFs. Frequency of 
arrhythmia, need for inotropic drugs during and after 
the operation, need for shock and pacemaker, 
commencement of normal heart rhythm, 
postoperative levels of cardiac enzymes, ECG 

changes, central venous pressure (CVP), and duration 
of hospital and intensive care unit (ICU) stay were 
also recorded and compared between the 2 groups.  
Ethical considerations were taken into account by 
describing the aims and quality of the study to the 
patients and obtaining written consents from all 
participants. Besides, the questionnaires were filled 
out anonymously and the results were surveyed 
generally. The patients were also allowed to 
withdraw from the study at their wish. This survey 
did not impose any extra costs on either patients or 
insurance companies.  
              Quantitative and qualitative variables were 
analyzed by t-test and chi- square test, respectively. 
In all statistical analyses, p values less than 0.05 were 
considered as significant. 
 
3. Results  
                 The mean age of the participants (n = 60) 
was 62.5 ± 7.2 years old. Males and females 
constituted 58.3% (n = 35) and 41.7% (n = 25) of the 
whole population, respectively. The mean age of 
patients was 63.2 ± 6.1 (range: 44-74) years old in 
group N and 61.4 ± 5.9 (range: 45-71) years old in 
group G. There was no significant difference between 
the 2 groups in terms of age and sex distribution (p = 
0.68). A history of myocardial infarction was 
reported by 8 patients of group N (26.6%) and 6 
patients of group G (20%) (p = 0.84).  
                Groups N and G were not significantly 
different in the mean duration of pumping (78.3±17.6 
minutes vs. 74.1 ± 21 minutes; p = 0.73). The mean 
duration of aortic cross-clamping was 42.35±14.27 
minutes in group N and 44.6±19.61 minutes in group 
G (p = 0.56). The normal rhythm of the heart started 
2.5 ± 2.4 minutes and 2.2 ± 1.1 minutes after aortic 
cross-clamp removal in groups N and G, respectively 
(p = 0.37). The mean EF before surgery was 45.4 ± 
4.2% in group N and 47.3 ± 2.9% in group G (p = 
0.17). However, the mean EFs of groups N and G 
were significantly different 5 days after the surgery 
(52.3 ± 8.0% vs. 45.1 ± 10.0%; p = 0.01). The 
changes in mean EF from before to after the 
operation were 0.87 ± 0.85% and -2.24 ± 1.02% in 
groups N and G, respectively (p = 0.01).  
                After the surgery, the mean level of 
troponin I was 0.4 ± 0.3 in group N and 0.4 ± 0.5 in 
group G. As mentioned earlier, NAC can increase 
intracellular glutathione concentration by moving 
into myocardial cells. In addition, its antioxidant 
effects are expected to change the levels of cardiac 
enzymes. Nevertheless, troponin I levels were not 
significantly different between the 2 groups.  
               The mean duration of hospitalization was 
7.4 ± 1.9 days in group N and 8.2 ± 1.8 days in group 
G (p > 0.05). The mean ICU stay was 45.6 ± 3.1 
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hours in group N and 48.2 ± 5.2 hours in Group G (p 
> 0.05). 
                 The incidence of arrhythmia during and 
after operation in group N was significantly lower 
than that in group G (p < 0.05). However, there were 
no significant differences between the 2 groups in 

requiring shock after separating the patients from the 
pump, placing pacemaker after pumping and in ICU, 
and in prescribing an inotropic in ICU (p > 0.05). 
Moreover, none of the patients needed shocking in 
ICU (Table 1). 
 

 
Table 1. Relative frequency of some incidences in glucose-insulin-potassium group (group G) and N-
acetylcysteine (group N) after cardiopulmonary bypass (CPB) termination and during intensive care unit 
(ICU) stay  

  Group N Group G P 

After CPB termination 

Arrhythmia 3 (10.0%) 8 (26.6%) 0.08 
Shock 3 (10.0%) 7 (23.3%) 0.15 

Pacemaker 2 (6.6%) 3 (10.0%) 0.56 
Inotropic drug 4 (13.3%) 12 (40%) 0.04 

During ICU stay 

Arrhythmia 5 (16.6%) 14 (46.6%) 0.03 

Shock 0 0 0.99 

Pacemaker 0 1 (3.3%) 0.56 

Inotropic drug 5 (12.6%) 13 (42.3%) 0.12 

Values are expressed as n (%). 
 
4. Discussions  
                  One of the traditional and acceptable 
methods for stopping the heart during CABG is using 
a cardioplegic solution along with a cardiopulmonary 
bypass machine. Previous studies have evaluated the 
toxicity of adding different compounds such as 
glucose-aspartate-insulin to cardioplegic solutions 
(10-12). According to research, the antioxidant 
effects of intracellular glutathione make it useful in 
establishing the cellular perfusion which decreases 
during ischemia (13,14). NAC is a medication 
containing thiol groups. It can cause increase 
intracellular glutathione concentration by transferring 
into myocardial cells. In the present research, 60 
elective CABG patients were evaluated to compare 
the cardioprotective effects of cardioplegic solutions 
containing either NAC or GIK. Similar to the 
findings of Davudi and Rasuli (15), we could not 
establish any significant differences between the 2 
groups in demographic specifications, the mean 
pumping duration, aortic cross-clamp duration, and 
the mean EF before surgery.  

On the other hand, statistically significant 
differences between the 2 groups were found in terms 
of the incidence of arrhythmia and the need for an 
inotropic drug after the termination of 
cardiopulmonary bypass machine, the incidence of 
arrhythmia in ICU, the mean EF after the operation, 
and the mean changes of EF from before to after the 
surgery.  
                  As mentioned before, arrhythmia is one of 
the acute and prevalent complications after CABG 
which can occasionally lead to death. In our study, 
patients who were received GIK developed a 

significantly higher incidence of arrhythmia after the 
operation. Curvnes et al. stated that patients suffering 
from atrial fibrillation have lower glutathione content 
in their left atrial cells (14). Using NAC in the 
present research could have elevated glutathione 
concentration in heart cells and thus reduced the rate 
of arrhythmia caused by ischemia. Adding insulin to 
a cardioplegic solution to improve the aerobic 
myocardial metabolism has not been found to be 
more effective than placebo in decreasing the rate of 
atrial fibrillation after operation (16). Therefore, 
using NAC in cardioplegic solutions seems more 
efficient than using GIK (17-20). Likewise, 
Bruemmer-Smith et al. showed that using GIK 
solution did not decrease myocardial cells injuries. 
GIK was not hence superior to other additive 
materials in eliminating arrhythmia (18).  
                 After the operation, we detected lower, but 
not significantly, levels of troponin enzyme in group 
N compared to group G. Rorrigus et al. assessed the 
administration of cardioplegic solutions containing 
NAC, aspartate, and glucose. They reported NAC to 
significantly decrease cardiac enzymes after the 
surgery in comparison with the other 2 compounds 
(11). The difference between the 2 studies might have 
been caused by different dosages and methods of 
drug administration. As declared by Hammasy et al., 
compared to placebo, the oral administration of NAC 
before operation did not make any significant 
changes in the rate of clinical parameters and levels 
of enzymes (21). To our surprise, some clinical 
parameters, such as the need for shock and 
pacemaker after separating the patients from 
cardiopulmonary bypass machine, the need for 
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pacemaker and inotropic drugs in ICU, dosage of 
inotropic drugs during and after the operation, the 
mean hospital and ICU stay, and the level of troponin 
enzyme, were not significantly different between the 
2 groups of the present study. The low number of 
cases requiring shock or pacemaker and the strict 
guidelines about how and when to discharge patients 
from the ICU could have been responsible for the 
absence of significant statistical differences between 
the 2 groups. Nevertheless, the clinical need for 
inotropic drugs in the ICU was lower in group N. In 
addition, group N received lower dosages of 
inotropic drugs after the surgery than they did during 
the surgery. In contrast, Koromaz et al. could not 
establish any significant differences in clinical 
efficacy of cardioplegic solutions with or without 
NAC after the operation (8). 
                  According to the results of comparisons 
between NAC and GIK in the present study and 
previous research, adding NAC to a cardioplegic 
solution not only improves the enzymatic effects of 
the solution in cellular level, but also has clinical 
effects on decreasing the incidence of some 
complications such as arrhythmia and the need for 
inotropic drugs during the surgery and after 
separating patients from the cardiopulmonary 
machine. On the other hand, despite the favorable 
clinical effects of adding GIK to a cardioplegic 
solution, high incidence of arrhythmia limits the use 
of this compound. However, Vento et al. reported 
NAC to reduce the levels of myeloperoxidase and 
myocardial glutathione while no hemodynamic 
differences were observed between the 2 groups of 
NAC and glucose-magnesium receivers. Moreover, 
arrhythmia was detected in neither group (22).  
                   Most previous studies have compared the 
myocardial protective effects of NAC and other 
compounds including normal saline at the molecular 
level (11,20). The present study thus employed a 
practical innovation since it showed the beneficial 
effects of NAC over GIK in decreasing the incidence 
of some signs and complications like arrhythmia and 
improving heart function. These findings are 
consistent with the antioxidant properties of NAC 
and the laboratory results obtained by other studies. 
Overall, NAC seems to be superior to GIK in 
protection of myocardial cells during open heart 
surgery due to its ability in reducing the rate of 
threatening signs, especially arrhythmia, and 
increasing EF after operation. It would also decrease 
the risk of mortality caused by arrhythmia after 
operation.  
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Abstract: High importance of landslide and notable loss of cost and life in various country, leads extensive research 
in soil mechanics for this problem. Soil stability increases by several methods. The methods work as the factor of 
causing decrease active pressure or increase passive pressure. One of these is using of shear or soldier pile as single 
or wall system. Piles by increasing of passive force against landslide will cause the increase of slope stability. Also 
piles in this manner can operate as deep foundation for structures founded up the slope. In these situations using of 
them will be lead to economic construction. To use piles for slope control, both structural and geotechnical 
resistance of piles, must be considered. As the piles in slope are subjected to large axial and shear force, also 
bending moment, their design needs specific attention. In this research, shear pile response studied with limit 
equilibrium method, LPILE software and finite differential method approach using FLAC, for two piles with 
different elasticity modules. Shear and axial force and bending moment diagram for structural designing of piles, 
from these methods will be presented. Results with emphasis of suitable effect of pile on slope instability control, 
shows that, location of pile in the slope and elasticity module has significant effect on the forces and bending 

moment of pile. 
[Mona Mohamadi, Abolfazl Eslami, Farhad Nabizade. Comparison of shear pile force and moment in slippage 
reinforced with shear pile. Life Sci J 2012;9(4):3131-3136] (ISSN:1097-8135). http://www.lifesciencesite.com. 
458 
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1. Introduction 

Each slippage, rolling or block motion of 
soil, stone or combination of both is called landslide. 
Assessment of probable danger of failure is caused to 
accurate recognition of hillside and so suitable 
methods can be selected for hillside retrofit. Decision 
on the suitable method needs following cases: 
a- type and shape of failure 
b- Relation between geology condition and potential 
shape of failure 
c- Importance of hillside activity or size and velocity 
of it 
d- Effective element in instability 
e- Shape and characteristic of failure 
f- Value of movement and displacement of hillside 
g- Possibility of mathematical analysis usage 

Terzaghi divided Landslide reason in two 
group: external cause and internal cause. Increase of 
active shear stress is cause of external cause that is 
occurred result of geometric change, loading and 
uploading of hillside, Shocks and vibration, 
Drawdown and etc. decrease of shear strength is 
cause of internal cause that is occurred result of 
Progressive Failure, erosion, water seepage and etc. 

Reinforced concrete pile can be designed for 
stability of landslide. Making of shear pile is rather 
simple and don’t need special contractor. These piles 

can be installing during of landslide and are less 
trouble than other methods. 

Commonly, shear piles in geotechnical 
culture is used as a structural member for transmittal 
of axial load to underside resistant layers or 
resistance of lateral load and bending moment on top 
of pile cab and in low references, shear piles was 
considered in landslides control. In this paper, piles 
role is studied in landslide control and its design 
under distributed and point shear force and moment 
in pile length. 

In last studies, diagrams were presented for 
determination of suitable distance between shear pile 
because of interaction of soil and pile, effect of soil 
arching phenomenon for shift of lateral load and in 
result decrease of lateral load on piles and negative 
effect of adjacency piles on use of maximum pile 
capacity. 

Using of pile can increased coefficient of 
slope stability that value of this increase depend to 
pile geometry, it's location, distances of piles 
together, soil type  and slope of geometry. Too , piles 
is introduced as a suitable and certain solution in 
stability with time limitation, limitation in shape in 
end of work, limitation in access, high depth of slide 
sheet, without creation of risk for slope in during of 
installation. 
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For increasing of pile effect on soil slope 
stability, it is necessary that pile pass from slide sheet 
and then continue with enough length.  
2- Boundary equations on the base of load-
deformation curve 

One of the methods for study of pile 
behavior in soil trench is boundary equations on the 
base of load-deformation (P-Y) curve. In this study 
assumed that pile obtained its strength against shear 
from earth bearing capacity in touch to itself. 

This problem is an interaction between soil 
and structure and has similar behavior to beam on the 
elastic bed that was solved by Hetenyi (1946). 
 

0
2

2

4

4

 wP
dx

yd
Q

dx

yd
EI

  (1) 
 

That Q= axial load on the pile (if exist), x= 
length coordinate, y= lateral displacement of pile in 
point x, P= lateral reaction of soil per length, 
EI=bending severity of pile and w=load distribution 
in pile 

This differential equation is solved by using 
soil load-deformation (P-Y) curves. Drawing plan of 
it is shown in Fig (1).  

 
Figure 1. P-Y curve with depth for buried pile under 

lateral loading (Reese et al 1989 [24] ) 
 

Reese & Wang (1989) [25] write LPILE 
program for solve of differential equation. P-Y curve 
changes with alteration of soil properties, depth, load 
condition (statically, periodic, temporary and etc). 
LPILE program permit to geotechnical designer to: 
1-Intern soil properties on the base of P-Y curve. 
2-Intern real P-Y curve resulted of insitu pile test. 
3-Draw P-Y curve from several models of soil and 
stone. 

3- Study of pile behavior in soil trench 
3-1- Study of pile behavior by LPILE program 

In this paper, LPILE program is used for P-
Y analysis and comparison with results of other 
methods model. This program can presented P-Y 
curve, shear, and moment and displacement diagrams 
n length of pile. 

P-Y analysis is on the base of modules of 
bed reaction and considers soil as Winkler elastic-
plastic environment (Fig (2)). In this method, soil is 
modeled by separate nonlinear springs that are set in 
length of pile and in various depth of soil. 

 

 
Figure 2.  pile modeling under the lateral loading by 

separate nonlinear springs 
 

Independent of spring behavior is fault of 
this method, because soil properties in each depth are 
biased from top and bottom soil. P-Y curves are 
resulted of P-Y analysis that is independent of shapes 
and hardenings of pile. P-Y curves show ratio of 
lateral pressure of soil to pile displacement. Spring 
behavior is elastic-plastic so P-Y curve in specific 
depth with increasing of soil deformation change 
from zero to ultimate lateral strength of soil.  

This program has suitable ability for 
identifying of pile behavior under lateral distributed 
and point loading. Program inputs are soil properties, 
subterranean water level, geometry and material of 
pile, condition of pile cap and distributed and point 
loads and moment on the pill and its output such as 
diagrams of shear and moment, pile displacement, P-
Y curves and etc. 

LPILE program can’t consider finite trench 
and can’t model of suitable slope, so only one 
example modeled with this program according to 
following properties (Table1). 

Resulted of write program according to Ito& 
Matsui (1975) equation was used as input load of 
pile. Obtained results of analysis by this software are 
presented in Fig (3-4) 
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Table 1.properties of various parts of model 
Soil 

Unit weight(
3m

KN
) 

20 

Cohesion(
2m

KN
) 

10 

Internal friction angle 20 
Elasticity module(kpa) 2e5 
Poisson's ratio 0.25 
pile I 

Unit weight(
3m

KN
) 

78.5 

Elasticity module(kpa) 2e8 
Poisson's ratio 0.2 
Diameter(m) 0.5 
pile II 

Unit weight(
3m

KN
) 

23.5 

Elasticity module(kpa) 2e7 
Poisson's ratio 0.15 
Diameter(m) 0.5 
Boundary element 
Elasticity module(kpa) 2e5 
Poisson's ratio 0.25 

Cohesion(
2m

KN
) 

10 

Internal friction angle 20 

 
 

 
Figure 3- bending moment of pile under lateral load 

by using finite equation inputs 
 

 
 

figure 4- shear force of pile under lateral load by 
using finite equation inputs 

 
 
3-2- Study of pile behavior by FLAC software 

3-2-1- study of axial force, bending 
moment and shear force in two pile with different 
elasticity modules and in maximum increase of 
stability coefficient 

One of the parameters that can be effective 
on the pile force in soil slope is elasticity module of 
pile. So two pile with same properties but with main 
difference in elasticity module 

(
KpaEE 8

1 102210 
) were studied in 

slope with angle=30 degree and in position with 80% 
of slope distance from toe. Other geometry and 
geotechnical properties of soil and pile were same. 

 

 
 

Figure 5-  axial force in pile I, maximum value is 
1738 KN 

 

 
Figure 6- axial force in pile II, maximum value is 

1229 KN 
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Figure7- bending moment in pile I, maximum value 

is 1677 KN-m 
 
 

 
Figure 8-bending moment in pile II, maximum value 

is 1596 KN-m 
 

 
 

 
Figure 9-shear force in pile I, maximum value is 297 

KN 
 

 
Figure 10-shear force in pile II, maximum value is 43 

KN 
 

Following diagrams were obtained for shear and 
moment from output of FLAC software. 

 
Figure 11-bending moment in pile under lateral load 

by using FLAC input 
 
 

 
Figure 12-shear force in pile under lateral load by 

using FLAC input 
 

 
 
 
 
 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3135 
 

 

 
Figure 13- P-Y curve for pile under lateral load  

 
 
3-2-2- comparison of forces in pile with different 
elasticity modules and in different distance from 
slope heel  

Change of axial force, shear, bending 
moment and displacement according distance from 
toe is presented in Fig (14-17). 
 

 
Figure14- comparison of maximum shear of pile in 

two pile with different elasticity modules and in 
different distance from slope heel 

 

 
Figure15- comparison of maximum moment of pile 
in two pile with different elasticity modules and in 

different distance from slope heel 
 
 
 

 
Figure 16-comparison of maximum axial force of pile 

in two pile with different elasticity modules and in 
different distance from slope heel 

 

 
Figure 17-comparison of maximum displacement of 
pile in two pile with different elasticity modules and 

in different distance from slope toe 
 

As shown in Figures, with locating of pile in 
80-85 percent of slope heel, safety coefficient is 
increased largely and maximum shear and moment 
are bigger value in this zone. Also maximum moment 
in pile with lower elasticity module is strongly bigger 
than pile with higher elasticity module. This point is 
correct in maximum displacement and shear. 
 
3-2- Study of pile behavior in soil trench by using 
wrote program on the base of finite equation of 
Matsui & Ito (1975)  

this equation calculate pile force by using of 
geometry and geotechnical inputs such as internal 
friction angle, coherence, specific gravity, pile 
diagonal, distance of piles (ax to ax) and  pile height. 
This equation is solved on the based of table 2 
information. 

 
Table 2- input of program on the base of Ito & 

Matsui (1975)[13] equation 
                                           Soil 1 Soil 2 

Unit weight(
3m

KN
) 

19.8 19.2 

Cohesion(
2m

KN
) 

10 40 

Internal friction angle 20 0 
Pile diameter 0.5 0.5 

Distance of pile (m) 2 2 
Pile height in slip circle(m) 8 8 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3136 
 

 
Results of program for determination of 

lateral load on the pile are in the following figures: 
 

 
 

Fig 18- lateral load on the pile with soil 1 by using of 
Ito & Matsui (1975)equation 

 

 
 
Fig 19- lateral load on the pile with soil 2 by using of  
Ito & Matsui (1975) equation 

 
This equation can be used only to infinite 

slops and don’t consider other significant parameters 
such as location of pile in slope, elasticity module of 
pile and angle of slope on the lateral load of pile. 

4- Results 

In comparison of finite equation methods on 
the base of Ito & Matsui formula, displacement-force 
curves method with using of LPILE software and 
FLAC as finite element software, it can be seen 
obviously that two initial method  don’t consider 

significant parameters on determination of lateral 
load of pile. According to figures of FLAC software 
modeling, location of pile in the slope and elasticity 
module has significant effect on the forces and 
bending moment of pile. 

By downward movement of soil, significant 
axial force is load to pile specially in top part of 
slope. With attention to strength of pile in axial force 
bearing, it hasn’t determinant role in pile design, but 
if there is vertical load on the pile, this force should 
be considered in calculations. 
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Abstract: Kashkan River is an important branch of Karkheh River. The water basin of this river up to Poledokhtar 
station is 9400 km2. After passing 270 km and confluence with Seymareh River at western south of Poledokhtar 
city, the river (which is now called Karkheh River) flows toward Karkheh Dam. This river due to its morphological 
characteristics includes various meandering and braiding reaches. Bank erosion at the meanders damages valuable 
agricultural lands and aggravates the danger of floods. The knowledge of the river behavior is useful for its training. 
To study the periodic changes of the river plan form, topographic maps and satellite photos were compared together 
and field inspections accomplished. For determining the meanders characteristics and their development rates, 
numerous field inspections were done and satellite photos used. On the basis of geometric characteristics of the 
meanders and using empirical relations, the rates of bank erosion at critical reaches were predicted and some 
technical ideas suggested.  
[HAGHIABI Amir Hamzeh, Mohammad Karami. The Study of Bank Erosion in Kashkan River Meanders . Life 
Sci J 2012;9(4):3137-3142] (ISSN:1097-8135). http://www.lifesciencesite.com. 459 
 
Keywords: Meander-Bank Erosion-Kashkan-River 
 
Introduction 

Problems recognition of rivers meander 
erosion causes better remedy for protecting against 
their risks and damages. Problems such as land 
demolition in river behavior and sediment 
accumulation behind the dams are some of the 
aftermaths of bank erosion in meandering rivers. 
Kashkan River meander causes removing the valuable 

agricultural lands, and also causes increasing the flood 
risk, side structures are also at risk. Finally, farming 
efficiency fall could increase the villagers 
immigrations rate. Due to national planning, Kashkan 
meander problems are studied priorities about water. 
In figure 1, Kashkan basin and sub-basin and in figure 
2, its hydrography network in Lorestan Province is 
shown.  

  

  
Figure 1- Karkheh basin and its Kashkan sub-basin  
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Figure 2 – Kashkan hydrography network in Lorestan 
Province 
 

 

Figure 3 –geometric characteristics of a meander bow 
 
Meander Geometric Characteristics  

Leopold has presented figure 3 to show the 
characteristics of a meander loop parameters including 
curvature radius(R), river width (B), meander wave 
length (L), amplitude (A) and other geometric 
characteristics. Central angle is an important 
parameter  which is studied in the meandering 
r ivers.  

The angle of two rays of both sides of a bend 
is called central angle.Using the central angle, 
Kornise (1980) has s u g g e s t e d  a  
q u a n t i t a t i ve - ba s e d  d i v i s i on  i n  o r d e r  t o  
c a t e g o r i z e  t h e  l e v e l  o f  ' b e i n g  
m e a n d e r '  i n  a l l u v i a l  r i ve r s .  I t  i s  s h own  
i n  table 1. 

 
Table 1- Quantitative-based division of alluivial rivers   

River Morphology  Central angle(degree)  
straight river  ـــ  

Semi Meander river  41 <  

Undeveloped Meander river  85 – 41  
developed Meander river  158 – 85  

More Developed Meander-like river  296 – 185  
River Ox-bow  More than 296  

 
Meander Geometric Relations 

Friedkin and Leopold have presented the 
Meander Geometric Relations as followed in the 
relationships 1 and 2 respectively. 

  
)1  (                                                 A = dWn 
)2(                                             W 1.1 2.7  =A 

 
Where, w is width of meander belt, A is 

amplitude; n and d are fixed coefficients. Relationship 
2 is used in English system. The different extensional 
forms of meander loops are shown in figure 4. 

 

 
/E=Chute-cutoff/F= Neck-cutoff/G= Lateral extension 

=Translation/C= Rotation /D= Conversion B 
/A=Extension  

Figure 4- different extensional forms of meander loops 
 
 

Materials and Methods  
Using of sat pictures (ETM) and comparing 

with its maps of 1958 of mapping organization of Iran, 
the changing of the river path process was studied, that 
is explained below. 

First, maps 1: 50000 were scanned and special 
points coordinates exchanged to metric coordinates. 
Then, the river path was determined and digitized and 
kept to compare with previous pictures in a separated 
file. Regarding that pictures should be matched with 
maps, pictures coordinates correcting based on that 
maps was conducted. Considering that in some cases it 
is require knowing the distance and area or perimeter 
they converted to the UTM coordinate upon which the 
essential measurement could be done.to do this, zone 
position should be determined firstly, then the proper 
projection system taken. An elliptical (Clarc 1880) and 
(WGS 84) have been taken. The latitude level that has 
been taken is the free level of Oman Sea and then using 
softwares as GIS Ilwis and Arc info the special points 
with certain coordinate have been converted to the 
UTM coordinate system and this coordinate has been 
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delivered to the both of the topographic maps and sat 
photos. to better specify the river path and to make 
photos more clear, color composites know as false 
color composite was used that the best composites 
which specify the river path area, by trial and error was 
among 1, 3, 4 ETM and 1, 5, 7 ETM bands (figure 5-

left and 5-right respectively) which after making color 
composition of bands and adding related layer to the 
map that has been obtained by digitizing 1:50000 
maps, we can observe the changes in river plan. Of 
course this overlapping of river plan has causes some 
errors that it has been tried to minimize them.  

 

 
Figure 5- the combination of bands (left: 1, 3, 4 ETM) and (right: 1, 5, 7 ETM) 
 

The taken reach to compare two plans should 
has following conditions. 
1. It should be suited on an alluvium area, since at a 
rocky and mountainous area the displacement and 
change in the rivers plan path mainly occur as a result 
of tectonic processes and bank erosion by river stream 
has minor role. 
2. On the map, both in the old and new plans of the 
river there should be two specific right and left bank. In 
other word, the river width should be specified. 
Because if the river path on the map is only a single 
curve, considering the scale of 1:50000 maps that is 
one millimeter on the map is equals 50 meter on the 
field and taking eye's error into consideration, 
determining the displacement rate will be accompanied 
with error or even obvious mistake. 
3. There wouldn't be errors caused by matching river's 
old and new paths as a result of gathering sat photos. 
The reach to predict the bank erosion that is obtained 
from sat photos should has the following conditions: 

 It should be located at an alluvium area because 
in a rocky or mountainous area the bank erosion 
by the river stream has minor role. 

 Comparing the old and new plans of rivers it 
should be specified that the reach would be 
erosive and it underwent more erosion than 
other ones. 

 It should have two successive meander loops 
with a specified width of meander belt. 

 Observations had been done of the river and 
regarding the nature of the work, it had been 
tried to visit the river whenever the stream 
decreases relatively. As in this position the 
alternate bars, point bars and the bed erosion 
pattern are specified more and better and the 
mutual effects of the river hydraulic and its plan 
geometry can be easily evaluated. 
 Finally, six regions include Cham palk, Golhu 

Solfa, Khatereh, Charkhestaneh, Dooab and Dule 
bozorg were selected to predict their bank erosion. 
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Also, a reach of the river with 108 kilometer 
length was considered to measure the geometrical 
characteristics such as arc radius and arc length, finally 
considering central angles of each meander loop, its 
situation in present can be specified. The maximum 
loop extension till its stabilization can be predicted 
(Leopold and Wolman, 1960). The calculation sample 
for the meander in the Cham palk area (Figure 6 & 7) 
is as following: 
Width of meander belt (W) = 550 m, A =2.7W 1.1, 
A=10309.2ft=3143 m  
"A" is the amplitude of the meander (Figure3) in the 
stable position. 
The maximum value that river should advance to 
stabilize naturally=A-W= 
3143-550=2593 m,  

Hence, the maximum value that river should 
advance to stabilize naturally, from every side = 
2593/2=1296.5 m. 
 
Results 

Figure 8 shows the central angle of the meander 
loops. Figure 9 shows the frequency percent of 
meander Progress at the studying area.at present among 
49 studying loops in a reach by 108 kilometer length 
between Varpol and Teimurabad regions, 6 percent of 
loops have not been developed. In other word, in this 
reach, the river meanders have much potential to 
develop. In Charkhestaneh area the river takes a wide 
braided pattern. Also in a reach of the river's path in 
Cham palk area this state is seen. At Kashkan bridge 
because of the decrease in speed and sedimentation the 
river has an island (braided) pattern. The ox-bow 
pattern is seen in Golhu sofla region. 

 

 
Figure 6: Loops U (upstream) and D (downstream) in Cham palk area 
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Figure 7: Loops U (upstream) and D (downstream) in Cham palk area 

 
Figure 8: Central angle in erosive loops of the Kashkan River 

 
Figure 9: Frequency percent of the meandering progress in the erosive loops of the Kashkan River. 
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Conclusion 
Kashkan River since 1958 that related maps are 

available has undergone bank erosion in its flood plain 
reach. This erosion in some regions is more and in 
others is less. In meander bends the rate of erosion is 
more than other parts that have weaker curvature. The 
maximum erosion has occurred in the distance 
between Khatereh and Amirabad regions such that in 
Charkhestaneh the displacement of river's plan has 
occurred about 260 meters. The river also has altered 
its pattern in this area because of the enormous erosion 
and it takes a braided pattern. At the downstream of 
the Kashkan Bridge also plan displacement is seen 
about 150 meters. The river at the distance between 
Cham khusha and Golhu sofla has less displacement 
than Khatereh and Amirabad region. In this reach, 
river displacement is up to 56 meter. 

 Based on calculating, it is predicted that on the 
average the river will advance from every sides in 
Golhu sofla and at the upper area of the Cham palk 
1297 meter (Figures 7&8) to stabilize naturally. The 
river may have less distance to the stability point at the 
reachs which had extreme erosion in the past than 
other reachs. Also it is possible that the river will be 
more erosive at the reachs which had relatively less 
erosion to reach its stable point. As an example for the 
first state it can point to the Charkhestaneh region and 
for the second one to the Cham palk. But just because 
the river had less erosion in the past it can't be certain 
that it will be more erosive in future to reach its 
stability. Meander loops geometry and obviously 
width of meander belt are determinant, for example it 
can point to the Golhu sofla area. 

Floods at the year of 2005-2006 a wide range of 
the precious lands at Charkhestaneh area had been 
vanished that if the river right bank in this section and 
close to the village semi-deep well will not be stable, 
we will see this event again in future. 

Generally, the river needs bank stability and 
engineering practices from Cham palk and Cham 
dashti to Kashkan-bridge upstream in order to protect 
agricultural lands. But this doesn’t mean to not 

requiring this in other reachs of the river but because 
in the mentioned reachs border there are more lands it 
has more priority. 

For the future researches the followings are 
recommended: 

1. The river physical model at erosive intervals 
can be prepared and doing experiments on the model 
to complete results. 

2. One good solution to study the bank erosion 
rate of the river during various times is to signify the 
river bank and following erosion trend through this 
way. Doing this together with on-time visiting, even 
the effects of the stream fluctuations and flood streams 
on the meander extension can be examined. 

3. Sampling of the bed (bottom and sides) 
materials and their gradation analysis can made other 
results about erosion in the meanders. 
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Abstract: Background and Objectives: The Islamic Sharia Law support Women’s Health Rights and the basic law 
of Saudi Arabia declares that “The state takes care of health issues and provides health care for every citizen”. There 
is an assumption and misconception that Saudi women must obtain permission from their legal guardian before they 
can obtain medical care and sign for treatment and surgery. The objective of this study is to identify the facts of the 
right of Saudi women to consent for their own surgical health care among patients with breast cancer. Methods: A 
retrospective chart review study was carried out between the period 2008-2011 at King Abdulaziz University 
Hospital. The questionnaire reviewed the treatment modalities (surgery, chemotherapy, radiotherapy and diagnostic 
radiology), type of surgery procedure (lumpectomy, mastectomy, reconstructive surgery and others), age of patients 
and who did sign the consent form for surgery.  Results: Total consents taken were 1015 (the same patient may have 
had more than one consent forms).  Among them 201 (19.9%) were consents for surgery, 581 (57.2) were consents 
for agreeing to chemotherapy, 25 (2.5%) were for radiotherapy and 208 (20.4) were consents for diagnostic 
radiology procedures. Out of the (201) consents for surgical procedures 81 (40.4%) were for lumpectomy, 100 
(49.7%) were for mastectomy and only 1 (0.5%) consent was for reconstructive surgery. Other minor procedures 
consents constituted 19 (9.4%). Most of the studied patients were in the age range (40-49) and (50-59) representing 
more than 50% of the studied cancer patients.  Regarding the person who signed the consent, he is the patient 
himself 71% among age group (20-29), 67% among (30-39), 85% among (40-49) and 93% among (50-59).  After 
that the consent is signed by the guardian. No significant difference between age group and relationship between 
person who signed the consent (P>0.05).  Conclusions: Women in Saudi Arabia have the right by Sharia law i.e. 
values of Islamic Law and by rules of Ministry of Health to take decisions and sign for themselves. Yet there is still 
need to empower women and health care providers with more information and knowledge in this context to avoid 
fatal consequences. 
 [Al-Amoudi S M, MBchB, CABOG. The Right of Saudi Women to Sign for their Health Care in Saudi 
Arabia, Fact and Fiction. Life Sci J 2012;9(4):3143-3146] (ISSN:1097-8135). http://www.lifesciencesite.com. 460 
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1. Introduction 

Islamic Shariah law and values of the 
Islamic Law stress the right to health.  Further, 
international treaties and declarations have paid 
special concern to the right of health care. In the 
basic Law of Saudi Arabia, the right to health care is 
referred to in Article 31. which declares that, "The 
state takes care of health issues and provides health 
care for every citizen" 1. 

There is an assumption and claims that the 
right to health is not fully supported in Saudi Arabia. 
Concern for this can be seen in (The Convention on 
the Elimination of all Forms of Discrimination 
against Women) CEDAW Committee Report of 
April 2008. "The committee expressed concern about 
the lack of information and data on health problems 
and expressed concern that women may require 
permission of their male guardian to access health 
facilities". 2. 

A particular misconception is that Saudi 
women for social and different reasons must obtain 
permission from the man who is their legal guardian 
(the father, husband or son of the woman) before 
women can obtain medical care.3, 4.  

The objective of this study is to examine the 
myth and identify the facts of the right of Saudi 
women to consent for their own medical and surgical 
health care.  It was carried out among patients with 
breast cancer. 
 
2. Material and Methods:  

This retrospective chart review study was 
carried out for the period between 2008-2011 at King 
Abdulaziz University Hospital. The study was 
approved by the Biomedical Research Ethical 
Committee at the Faculty of Medicine, King 
Abdulaziz University, Jeddah, Saudi Arabia. Medical 
records of breast cancer patients were reviewed. The 
consent forms were reviewed for the following 
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treatment modalities (surgery, chemotherapy, 
radiotherapy and diagnostic radiology), type of 
surgery procedure (lumpectomy, mastectomy, 
reconstructive surgery, and others), age of patients 
and who did sign the consent form). 
3. Results: 
 Total consents taken were 1015 (the same 
patient may have had more than one consent forms).  
Among them 201 (19.9%) were consents for surgery, 
581 (57.2) were consents for agreeing to 
chemotherapy, 25 (2.5%) were for radiotherapy and 
208 (20.4) were consents for diagnostic radiology 
procedures. See Table 1.  

Out of the (201) consents for surgical 
procedures 81 (40.4%) were for lumpectomy, 100 
(49.7%) were for mastectomy and only 1 (0.5%) 
consent was for reconstructive surgery. Other minor 
procedures consents constituted 19 (9.4%). See Table 
2 

Table 3 showed surgical consent of the 
studied patients with breast cancer according to age 
group, marital status and relationship to patient.  The 

total number of patients consent form was 129.  Most 
of the studied patients were in the age range (40-49) 
and (50-59) representing more than 50% of the 
studied cancer patients.  Regarding the person who 
signed the consent, he is the patient himself 71% 
among age group (20-29), 67% among (30-39), 85% 
among (40-49) and 93% among (50-59).  After that 
the consent is signed by the guardian. No significant 
difference between age group and relationship 
between person who signed the consent (P>0.05).  

 
Table 1: Distribution of the consent of Breast 
Cancer Patient at King Abdulaziz University 
Hospital (2008-2011) 

Number of Patients 164  
Number of Consent forms 1015  

Consent related to n (%) 
Surgery 201 (19.9) 

Chemotherapy 581 (57.2) 
Radiotherapy 25 (2.5) 

Diagnostic Radiology 208 (20.4) 

*Patient may have more than one consent.  

 
 
Table (2): Types of Surgical Procedure (n=201) for Patients with Breast Cancer at King Abdulaziz University 
Hospital (2008-2011) 

Surgery Procedure Number Percentage 
Lumpectomy 81 40.4 
Mastectomy 100 49.8 

Reconstructive(Plastic) 1 0.4 
Other Surgery 

 Breast Mass Localization 
 Breast Quader-ectomy 

 Breast Abscess 
 Chest Wall Scrooma for radical excision 

 Remove Tumor  in chest wall 
 Re-excision of recumbent malignant nodules over post mastectomy 

 Drain &re-suturing breast 
 Axillaries Lymph Node Dissection 

 
19 
11 
1 
1 
1 
1 
1 
1 
2 

 
9.4 
5.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1 

Total procedure 201 100 
 
Table (3)  Consent according to Age, Marital Status and Relation to patient (Per Patient): 

Age Total 
Number 

Married 
/Non 

Married 

Signature By Relationship to Patient 
Patient Guardian Husband Father Son Other 

20-29 7(5,4%) 3/4 5 (71.42%) 2(28.57%) 2(100%)    
30-39 21(16.27%) 12/6 14(66.66%) 7(33.33%) 2 (20.57%) 1(14.28%) 1(14.28%) 3(42.85%) 

40-49 35(27.13%) 27/8 30(85.71%) 5(14.28%) 1 (20%)  3(60%) 1(20%) 
50-59 29(22.48%) 21/4 (2) 27(93.10%) 2(6.89%) 2(100%)    
60-69 23(17.82%) 19/4 18(78.26%) 5(21.73%) 2(40%)  1(20%) 2(40%) 
70-79 10(7.75%) 10/0 4(40%) 6(60%)   5(83.33%) 1(16.66%) 
80-89 1(0.77%) 1/0  1(100%)   1(100%)  
90-100 1(0.77%) 1/0  1(100%)   1(100%)  
No age 2(1.55%) 1/1  2(100%) 1(50%)  1(50%)  
Total 129 98(75.96%) 31(27.03%) 9(29.03%) 1(.8%) 13(10.2%) 7(5.4%) 
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4. Discussion:  
There is a misconception that women in 

Saudi Arabia are still treated as "Perpetual Minors" 
and need their male guardian’s permission to access 
health care facilities.  Similarly, it is believed that 
some health sectors believe that women are not 
allowed to consent for themselves for medical and/or 
surgical procedures.  (2) 

When we studied the consent forms for 
patients who underwent surgery for breast cancer 
during the period from 2008 to 2011 who had surgery 
in the form of lumpectomy and mastectomy which 
represent the procedure that took place in 40.4% and 
49.8% of the studied cases, reviewing the consent 
forms shows that majority of cases were signed by 
patients herself in 85% and 93% for the age groups 
(40-49) and (50- 59) respectively which shows the 
actual practice in our hospital. 

The rest were signed by the guardian which 
means some still do not consent for themselves . 
There was no significant difference between the age 
group and relationship between the person who 
signed the consent. 

The misconception about women's right to 
consent comes from the  ignorance among some 
women and some doctors and their resulting beliefs 
that women have no right to give consent for medical 
procedures necessary for the women.  

Frequently, when invasive medical 
procedures are necessary for the management of 
diseases affecting a woman, a male "guardian" is 
sought to sign the consent form.  

This may be the case in some hospitals, 
where some require a guardian's permission before 
women are admitted, or are allowed to consent to 
medical procedures for themselves or their children. 
A guardian may also be consulted before the woman 
is discharged. 
In fact, such a concept is unfounded and can be 
dangerous.  

That it might be dangerous was illustrated 
by two cases in 1984. The first one was "Fatal rupture 
of uterus because a husband refused consent for 
caesarean section for his wife in obstructed labor" 
and "Delay of urgent hemodialysis for 7h waiting for 
a husband to give consent for the procedure". 
 This was the time when this problem came to the 
front desk of officials in Saudi Arabia and the 
following was stressed upon .  

In Islamic Law: "a mature mentally sound 
woman has the full right to accept or refuse any 
medical procedure offered to her, and she does not 
need the approval of her husband, son, father or 
brother before giving such consent.”  The Ministerial 
Resolution implementing the Regulations on the 
Practice of Medicine and Dentistry of the Royal 

Decree M/3 of 2 October 1988 states that "In 
accordance with the stipulations contained in Royal 
Circular No. 4/2428/M dated 29.7.1404H based on 
resolution no. 119 dated 26.5.1404H (27 February 
1984) rendered by the Committee of Senior Ulema, 
prior to delivering medical treatment or carrying out 
an operative procedure, the legally competent 
patient's consent, be he/she male or female, shall be 
obtained.  In cases where the patient's judgment is 
obscured, the consent of the patient's representative 
shall be obtained. In addition, the doctor must give 
the patient or the guardian all the information on the 
treatment or operation that he intends performing. (5) 

In many Muslim countries the family plays a 
major role in decision making and sometimes, the 
decision can easily be delegated to the father or 
doctor as they think they know better.(6)  

Unfortunately, until now there are some 
doctors who ignore, deny or do not recognize the 
right of women to consent for treatment;  in these 
cases the doctors contacted the guardian of the 
patient (generally the husband or a brother) so that he 
could sign the form of informed consent. (7)  

Recently there was a circulation from 
Ministry of Health no. 11/26/84484 on 14th February 
2012 to all health care sectors emphasizing that the 
above regulation should be adhered to and 
reconfirming that a female has the right to consent for 
medical and surgical procedures even for caesarean 
sections, the only exception is for hysterectomy or 
tubal ligation as these major decisions concerning 
reproduction should be taken by both husband and 
wife.(8) 

Women do not know, recognize or 
understand their health rights, therefore education 
and empowerment of women as well as health care 
providers and future professionals with knowledge 
and education about existent Law and Ministry of 
health rules and regulations is mandatory. Basic 
education in human rights and women's health rights 
will empower women more to get involved directly 
in decision that are affecting their lives .  

As this is a retrospective study it was not 
possible to determine reasons behind not taking 
consent from the patient herself in the group that 
consent was taken from the male guardian which was 
a small group. This presents a limitation to this study 
and we are currently running a large multicenter 
prospective study to determine this in details. 
 
In conclusion, women in Saudi Arabia have the right 
by Sharia law i.e. values of Islamic Law and by rules 
of Ministry of Health to take decisions and sign for 
themselves. This clarifies the misconception that is 
wrongly taken against women's health rights in Saudi 
Arabia. Yet there is still need to empower women 
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and health care providers with more information and 
knowledge in this context to avoid fatal consequences 
and to avoid myths and misconception about Islamic 
rules and Sharia.  
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Abstract: Twenty isolates of bacteria were successfully isolated from rhizosphere soil samples collected from 
different plant species growing at various locations in North Jeddah, Saudi Arabia to investigate their effects on 
Cucumis sativus L. cv. Marketmore growth and damping-off disease caused by Pythium aphanidermatum. The results 
of dual culture method showed that only three isolates out of twenty, which have a great antagonistic effect on the 
growth of P. aphanidermatum referring to inhibition index. The selected isolates were identified in two genera with 
three species as Bacillus subtilis, B. amyloliquefaciens and Pseudomonas aeruginosa, that causing inhibition in 
fungal growth by rate 38.1±3.8, 66±5.0 and 78.1±6.8%, respectively. Under greenhouse condition, the efficacy of 
different treatments with bacterial isolates and their possible combination were recorded a varied significant effect to 
suppress damping off symptoms caused by P. aphanidermatum. All treatments with the isolates of PGPR were 
recorded growth promoting effect in the absence of pathogenic fungus comparing with untreated plant. The best 
result in plant height, stem length, plant fresh and dry weight were recorded in treatment with B. subtilis (23.7±1.04 
cm, 13.5±0.87 cm 0.62±0.02 g and 0.033±0.007 g), flowed by P. aeruginosa (19.3±1.15 cm, 9.00±1.0 cm, 
0.61±0.07 g, 0.029±0.002 g) then B. amyloliquefaciens (17.0±1.30 cm, 8.97±0.90 cm, 0.53±0.01 g, 0.031±0.004 g). 
On contrast, all seeds were completely dead, when treated with P. aphanidermatum individually or in combination 
with PGPR isolates except two treatments, which used B. amyloliquefaciens and P. aeruginosa for coating seeds. 
Consequently, these two isolates have the potential not only to protect cucumber seedling against P. 
aphanidermatum infection but also to improve the plant growth parameters.     
 [Ahmed M. Elazzazy, Omar A. Almaghrabi, Tarek A. A. Moussa, Tamer S. Abdel-Moneim. Evaluation of some Plant Growth 

Promoting Rhizobacteria (PGPR) to Control Pythium aphanidermatum in Cucumber Plants. Life Sci J 2012;9(4):3147-
3153] (ISSN:1097-8135). http://www.lifesciencesite.com. 461 
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1. Introduction 

Cucumber plants (Cucumis sativus L.) are 
one of the main greenhouse crops widely grown in 
Saudi Arabia. The total planting area for cucumber 
production decreased from 3636 hectares in 2006 to 
3149 hectares in 2010, and production decreased 
from 242004 ton in 2006 to 220978 ton. Among all 
vegetable produced in greenhouse, cucumber 
production area decreased from 3.2% to 2.8% and 
yield decreased from 9.2% to 8.7%, respectively 
(Ministry of Agriculture, 2011).  

One of the major factors inhibits growth and 
yield of cucumber is damping-off caused by Pythium 
species. In most cases Pre- and post-emergence 
damping-off in cucumber is caused by Pythium 
aphanidermatum and other Pythium spp. (Abbasi and 
Lazarovits, 2006). In major Pythium can result 
economic losses in both greenhouse and field 
production systems under favorable conditions for 
disease development (Georgakopoulos et al. 2002; 
Abbasi and Lazarovits, 2006). The damage effects 
causing by Pythium spp. can increase in the 
association with some plant-parasitic nematode 

(Meloidogyne incognita), which known as complex 
diseases that can cause highly significant losses to 
field and greenhouse grown cucumbers and other 
cucurbits (Zitter et al. 1996; Koening et al. 1999). 
They are ubiquitous in soil and in water, distributed 
worldwide, and with very diverse host ranges. 
Pythium species include some of the most important 
and destructive plant pathogens, causing losses of 
seeds, pre-emergence and post-emergence damping-
off. In addition to causing rots of seedlings, roots, or 
basal stalks, decays of fruits and vegetables during 
cultivation, storage, transit or at the market and 
serious damages of a wide variety of crops in KSA 
(Yu and Ma, 1989; Al-Sheikh, 2010).  

The part of problem can effectively be solved 
by the use of chemical fungicides. However the 
indiscriminate use of chemical fungicides is not 
recommended for the management of plant diseases 
because of their collateral adverse effects on the 
environment, along with negative effects on animal 
and human health. Moreover, their efficacy has been 
reduced by the appearance of microbial resistance 
(Sanders, 1984; Cook and Zhang, 1985) and their 
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detrimental effect on the biological nitrogen fixation 
by rhizobia (Altier and Pastorini, 1988).  

Many studies are interest in biological control 
by beneficial microorganisms (Moussa, 2002; Kim et 
al. 2008a, b, 2009; An et al. 2010; Sang et al. 2011) 
or composts (Sang et al. 2010; Sang and Kim, 2011) 
has increased consistently as an alternative disease 
control to substitute for various hazardous chemical 
controls against airborne or soil borne plant 
pathogens (Lamour and Hausbeck, 2000; Kim et al. 
2008c; Kim and Kim, 2009). In this regard some 
rhizobacterial isolates were isolated from root surface 
or interior, which known as beneficial 
microorganisms and have been utilized as bio-control 
agents. These beneficial bacteria have the ability to 
colonize rhizosphere or plant roots and/or to produce 
secondary metabolites including antibiotics, 
extracellular enzymes, hydrogen cyanide (HCN), 
siderophores, and phytohormones (Kamilova et al. 
2005; Kim et al. 2009).  

The objectives of this study was established 
to isolate some bacteria with antagonistic activity 
against Pythium aphanidermatum for potential use as 
biocontrol agents, investigation of the effect of 
selected bacteria on Pythium damping-off control and 
finally, providing information valuable for use in 
integrated programs for damping-off management in 
KSA. 

2. Material and Methods 
2.1. Isolation and purification of bacteria 

 One gram of dry soil sample was added to 
100 ml of nutrient broth medium (pH 6.6-7.0) in 125-
ml Erlenmeyer flask. The mixture was shaken for 3 
min and incubated for 6 hrs at 25±1ºC. Then 
loopfull’s of the resulting suspension were streaked 
into plates of nutrient agar medium plates and 
allowed to grow. Colonies that were formed after 
incubation at 30ºC were selected and streaked again 
on N-agar medium to obtain pure cultures. All 
isolates were maintained on nutrient agar slants at 
4ºC for the further experiments. Bacteria were 
purified through the single colony technique used for 
isolation and purification of the bacterial culture 
(Salle, 1954). The isolated bacteria were identified 
according to Bergey’s Manual of Determinative 
Bacteriology (George, 2005) based on the characters 
such as morphology, physiology and nutritional, 
cultural characteristics and biochemical tests.  

 

2.2. Agar plate-based fungal inhibition assays 
 Bacterial strains were tested for pathogen 

inhibition on potato dextrose agar (PDA). Pythium 
aphanidermatum was maintained on 1x PDA. For 
inhibition assays, a 5 mm-diameter agar plug of a 7-
day-old culture of the pathogen was transferred to 1 

cm from the edge of a plate of 1/4 x PDA and 
incubated at 23± 2 °C in darkness. After 24 hrs, 5 μl 
from an exponentially growing bacterial culture at 
optical density 600 of 0.1 was spotted 1 cm from the 
other edge of the 1/4 x PDA plate. The inhibition 
index was defined as:- 

 

Inhibition index = [� ÷ (� + �)] ∗ ��� 
 

Where "y" is the distance between the leading 
edge of the fungus and the edge of the bacterial 
colony, and "x" is distance between the leading edge 
of the fungus and the center of the agar plug 
(McSpadden and Weller, 2001). Assays were 
conducted three times, with each strain replicated 
twice in each assay. 

 
2.3. Greenhouse experiment 
2.3.1. Preparation of pathogenic inoculums: 

An aggressive isolate of Pythium 
aphanidermatum was kindly supplied from 
Microbiology Lab., National Research Center (NRC), 
Egypt. The isolate was cultivated on autoclaved 
barley grains for 7 days at 21±2°C. The fungal 
inoculum was calculated based on the number of 
fungal propagules (FP) present in 1 g inoculum 
(1.3×107 g-1 inoculum). 

 
2.3.2. Inoculation and experimental design: 

Five seeds of Cucumis sativus L. cv. Marketmore 
were planted in plastic bags containing 500 g of 
sterilized soil (pH 6.7 the soil had 33.4 mg kg-1 
extractable N, 6.2 mg kg-1 extractable P, and 44.6 mg 
kg-1 extractable K). Sixteen treatments with three 
replicates were used as follows: 1- Soil was infested 
with phytopathogenic fungus (Pythium 
aphanidermatum) before planting time by rate 
1.3×107 FP g-1 soil.  2- Seeds of Cucumis sativus L. 
cv. Marketmore were coated by using 1 ml from pure 
culture for the different three isolate of PGPR 
(separately) by rate 3.6×106, 1.2×106 and 2.4×106 

CFU ml-1 to Bacillus subtilis, B. amyloliquefaciens 
and Pseudomonas aeruginosa, respectively. 3- Seeds 
were treated with different possible combination 
between the three bacterial isolates (B. subtilis, B. 
amyloliquefaciens and P. aeruginosa) by the same 
rate. 4- Seeds were planted in the presence of 
pathogenic fungus and antagonistic bacteria as 
described in previous steps (2 and 3). 5-Seeds were 
planted free from any treatments including 
microorganisms (non-infested control). 

Seed germination and seedlings were check 
daily to determine plant survival and recording any 
changes in seedling. At the end of the experiment (14 
days) plants were removed from the soil then plant 
growth parameters were determined. As well as final 
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germination percent (FGP) (ISTA, 1993; 1999) was 
calculated based on the following equation:-  

                       

FGP =
	Number	of	germinating	seeds

�����	�������	��	�����
× 100 

 
Mean daily germination (MDG) was calculated 
according to the following equation (Moradi et al. 
2008):- 

��� =
���

�
 

 Where "d" are the days to the maximum of final 
germination. 
The germination index (GI) was calculated as 
described in the Association of Official Seed 
Analysts (AOSA, 1983) by following formula:- 
 

 
The infection index (II) was calculated as follows:- 

 

 
 
3. Statistical analyses 

One-way ANOVA and Duncan multiple range 
test were used to evaluate the significant difference in 
the concentration of different study sites. A 
probability at level of 0.05 or less was considered 
significant (Bailey, 1981). Standard errors were also 
estimated. 
 
3. Results and Discussion: 

A total of 20 isolates for plant growth 
promoting rhizobacteria (PGPR) were isolated on N-
agar medium from soil samples, which collected 
from various locations in North Jeddah, KSA. Under 
In vitro conditions isolates B1, B2 and B3 were 
showed highly significant reduce of fungal mycelium 
growth to Pythium aphanidermatum (38.1±3.8%, 
66.0±5.0% and 78.1±6.8%, respectively) on PDA 
plates in a triplicate assay (Table 1). These results are 
in agreement with many previous studies reported 
that the antagonistic activity of some isolates of 
PGPR against different damping-off disease caused 
on various crops (Baker and Paulitz, 1996, Anjaiah et 
al. 1998, Harris and Adkins, 1999, Tambong and 
Hofte, 2001, Perneel et al. 2007, 2008). The 
inhibitory effects were more prominent on PDA than 
on NA medium. The nutrient constituent of the media 
plays a significant role in influencing the production 
of a particular antifungal metabolite (Hebbar et al. 
1992b) by the antagonistic rhizobacteria. The 
differences in the inhibitory effect on the fungal 
pathogens might be due to the nutritional differences 

of the two media. Similar observations were also 
reported earlier with Pseudomonas cepacea (Hebbar 
et al. 1992a). The selected isolates were identified in 
two genera with three species as Bacillus subtilis, B. 
amyloliquefaciens and Pseudomonas aeruginosa (B1, 
B2 and B3, respectively).  
 
Table 1. The influence of 20 isolates of PGPR 

against aggressive isolate from Pythium 
aphanidermatum in vitro 

Bacterial isolate Inhibition index* (%) 
B 1

 38.1± 3.8 
B 2

 66.0± 5.0 
B 3

 78.1±6.8 
B 4  25.8 ±3.3 
B 5 21.0 ±2.5 
B 6 15.6 ±1.3 
B 7 3.50 ±0.6 
B 8 13.5 ± 1.9 
B 9 5.00 ± 1.6 
B10 5.10 ± 1.0 
B11 15.5 ±2.2 
B12 12.5 ±2.0 
B13 0.1 ± 0.1 
B14 7.00 ±0.7 
B15 5.00 ±0.7 
B16 0.0 ± 0.0 
B17 15.5 ±2.2 
B18 4.00 ±2.2 
B19 20.0 ±2.8 
B20 0.0 ± 0.0 

The data are the mean of three replicates ± SD, *Inhibition index 
defined as [y/(x+y)](100), where x is the distance from the 
center of the plug to the leading edge of the fungus and y is 
the distance from the edge of the bacterial colony to the 
growing edge of the fungus,  Selected isolates for in vivo 
experiment. 

 

Data presented in Table (2) showed that the 
efficacy of the three isolated species from PGPR on 
growth parameters of Cucumis sativus L. cv. 
Marketmore  in the presence or absence of aggressive 
isolate for pathogenic fungus P. aphanidermatum 
under greenhouse condition. The highly values to 
plant growth parameters were recorded in all 
treatments in the absent of pathogenic fungus with 
the presence of Bacillus subtilis alone or in 
combination with the other two isolates. The best 
result in plant height, stem length, plant fresh and dry 
weight were recorded in treatment with B. subtilis 
(23.7±1.04 cm, 13.5±0.87 cm 0.62±0.02 g and 
0.033±0.007 g), flowed by P. aeruginosa (19.3±1.15 
cm, 9.00±1.0 cm, 0.61±0.07 g, 0.029±0.002 g), then 
B. amyloliquefaciens (17.0±1.30 cm, 8.97±0.90 cm, 
0.53±0.01 g, 0.031±0.004 g). These results are in 
agreement with (Kamilova et al. 2005; Kim et al. 
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2009). While in the presence of pathogenic isolate of 
P. aphanidermatum caused completely death in all 
treated seeds due to pre-emergence damping-off. 
Similar results recorded by Lee et al. (2010) who 
recorded that, P. aphanidermatum was a very 
aggressive strain caused pre-and post emergence 
damping-off in cucumber plants.  

On the other hand, two isolates of PGPR (P. 
aeruginosa and B. amyloliquefaciens) have a good 
antagonistic effect to inhibit or suppress the effect of 
Pythium diseases when using separately.  

These results were in agreement with some 
previous studies indicated that P. aeruginosa 
produces different types of antibiotic that play a 
major role in suppression of Pythium (Tambong and 
Hofte, 2001; Perneel et al. 2008). 

In addition to control of pathogenic fungus by 
using isolate of Pseudomonas has been reported to be 
due to competition for iron, antibiosis and induced 
systemic resistance in the host (Pieterse et al. 2001; 
Berg et al. 2002). However, further studies will be 
required to investigate factors involved in 
suppression of P. aphanidermatum induced damping-
off using P. aeruginosa. Also many studies have 
shown that cucumber growth was affected by B. 
amyloliquefaciens in the presence of damping off 
causal fungi (Baker and Paulitz, 1996; Harris and 
Adkins, 1999). 

The effects of bacterial combination on 
suppression effect of damping off disease, that due to 

the antagonism between the bacterial strains may be 
attributed to the competition, which occurs between 
the organisms, require the same nutrients by one 
reduce the amount available to the other. In addition 
to the toxins or antibiotics secreted in the growth area 
as well as the production of antifungal volatiles 
(Lefiert et al. 1995; Saleh, 1997; Walker et al. 1998; 
Abo-Elnaga, 2006).  

Data illustrated in Figure 1, showed that the 
using of B. subtilis alone or mixed with the other 
isolates (P. aeruginosa and B. amyloliquefaciens) 
was significant increased in the values of final 
germination percent (FGP%) to cucumber cultivar 
comparing with infested treatments, as well as 
germination index (GI), on the other hand, infection 
index (II) were significantly increased by decreasing 
in values of suppression effect with related to 
infested control. Chemical control of root diseases is 
often inconsistent and is a target for public concern 
due to possible environmental consequences; 
however, selected biocontrol agents may be 
potentially effective in suppressing disease in the 
field (Weller and Cook, 1983). Cropping systems and 
soil properties influence both detrimental and 
beneficial microorganisms in the rhizosphere, which 
subsequently impact root health, plant vigor, and crop 
yield (Rovira et al. 1990; Hornby and Bateman, 
1997). 

 
Table 2. The efficacy of three isolated species from PGPR on growth parameters of Cucumis sativus L. cv. Marketmore In 

the presence or absence of pathogenic Pythium aphanidermatum under greenhouse condition  

Mean of three replicates± SD, 
*
 significant at level 5%, P: Plants can’t survival under fungus infection rate (1.3×107 propagules 

g-1 soil). 
 

Strains of rhizobacteria with ability to reduce 
severity of root diseases of cereal crops have been 
selected for field application to increase crop 

productivity (Lemanceau and Alabouvette, 1993; 
Hornby and Bateman, 1997). However, performance 
of selected rhizobacteria introduced into some field 

Plant treaded with 
Plant growth  parameters 

Length (cm) Weight (g) Chlorophyll  content (Unit) 
Plant Stem Root Fresh  Dry 

Untreated  17.5±0.8 7.17±0.72 10.33±1.59 0.25±0.06 0.027±0.005 12.45±3.38 
Pythium aphanidermatum (Pa) P P P P P P 
Bacillus subtilis (Bs) 23.7±1.04* 13.5±0.87* 10.37±0.29 0.62±0.02* 0.033±0.007* 16.05±1.5* 
Bacillus amyloliquefaciens (Ba) 17.0±1.30 8.97±0.90 8.030±2.00 0.53±0.01* 0.029±0.004* 12.43±0.50 
Pseduomonas aeruginosa (Psa) 19.3±1.15* 9.00±1.00 10.13±2.08 0.61±0.07* 0.031±0.002 16.00±5.15* 
(Bs) + (Ba) 22.0±5.20* 10.5±1.32* 11.50±5.70 0.65±0.01* 0.037±0.003 16.03±3.03* 
(Bs) + (Psa) 21.83±0.7* 9.00±2.00 12.8±2.70* 0.59±0.03* 0.029±0.001 12.6±1.90 
(Ba) + (Psa) 15.7±0.20 10.0±0.87 5.67±0.58 0.19±0.03 0.020±0.002 11.27±0.8 
(Bs) + (Ba)+(Psa) 11.83±1.6 5.00±1.00 6.83±1.76 0.19±0.03 0.022±0.002 5.6±2.030 
(Bs) + (Pa) P P P P P P 
(Ba) + (Pa) 15.0±0.21 6.00±0.90 9.00±0.16 0.18±0.32 0.22±0.010 8.33±0.13 
(Psa) + (Pa) 12.33±0.6 5.67±0.58 6.67±0.58 0.17±0.03 0.17±0.010 5.70±0.13 
(Bs) + (Ba)+(Pa) P P P P P P 
(Bs) + (Psa)+(Pa) P P P P P P 
(Ba) + (Psa)+(Pa) P P P P P P 

(Bs) + (Ba)+(Psa)+(Pa) P P P P P P 
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soils for disease suppression has been very 
inconsistent (Thomashow and Weller, 1996; Moussa 
et al. 2012). Data illustrated in Figure 1, showed that 
the using of B. subtilis sole or in mixed with the other 
isolates (P. aeruginosa and B. amyloliquefaciens) was 
significant increased the values of final germination 
percent (FGP%) to cucumber cultivar comparing with 
infested treatments, as well as germination index (GI), 
on the other hand, infection index (II) were 
significantly increased by decreasing in values of 
suppression effect in related to infested control. 
Chemical control of root diseases is often inconsistent 
and is a target for public concern due to possible 
environmental consequences; however, selected 
biocontrol agents may be potentially effective in 

suppressing disease in the field (Weller and Cook, 
1983) Cropping systems and soil properties influence 
both detrimental and beneficial microorganisms in the 
rhizosphere, which subsequently impact root health, 
plant vigor, and crop yield (Rovira et al. 1990; Hornby 
and Bateman, 1997). Strains of rhizobacteria with 
ability to reduce severity of root diseases of cereal 
crops have been selected for field application to 
increase crop productivity (Lemanceau and 
Alabouvette, 1993; Hornby and Bateman, 1997). 
However, performance of selected rhizobacteria 
introduced into some field soils for disease 
suppression has been very inconsistent (Thomashow 
and Weller, 1996; Moussa et al. 2012). 
 

 
 
 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Effect of different treatments with PGPR individually and/or mixed on the final germination percent, mean daily 
germination, germination index and infection index of Cucumis sativus L. cv. Marketmore in non-infested and infested 
soil with Pythium aphanidermatum. 
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4. Conclusion 

 We conclude that, the selected isolates B. 
amyloliquefaciens and Pseudomonas aeruginosa 
significantly reduced the incidence of damping-off 
disease of cucumber caused by Pythium 
aphanidermatum. Fluorescent pigment and antifungal 
antibiotics (or metabolites) of Pseudomonas 
aeruginosa and antifungal antibiotics of both bacilli 
give successful root colonization of the biocontrol 
agents might be involved in biological suppression of 
the pathogens; and these strains have potential not 
only to protect cucumber seedling from P. 
aphanidermatum infection but also to improve the 
plant growth parameters 
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Abstract: Three flavonoidal aglycones viz; F1 (Chrysin), F2 (Kampferol) and novel F3( 3,7- dimethylether 
quercetin), were isolated from acetone wash of fresh leaves of Datura stramomium L. Isolated compounds were 
identified on the basis of their physico-chemical properties, Co-TLC, 1H-NMR, 13C-NMR and CIMS specrtum. 
Significant cytotoxic activity against three tumor cell lines (liver, cervix & breast), was recorded for the isolated 
compounds. In addition, remarkable repellent action of surface falvonoids against House Flies (Musca domestica) 
was recorded. 
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1. Introduction: 

Leaf surface flavonoids (exudates) are usually 
found in plants, which grow in arid or semi-arid 
habitats, and often in association with aromatic 
terpenoids on the leaf surface (Williaims et al.,1997). 
The leaf surfaces of many plants are covered by 
various non glandular and glandular trichomes. 
Trichomes with their lipophilic exudates (flavonoid 
aglycones, waxes, terpenes and lipids) may protect 
leaves against extensive light, UV-B radiation, and 
desiccation (Ehleringer, 1982; Karabourniotis et al., 
1993; Cockell and Knowland, 1999; Tattini et al., 
2000; Juma et al., 2001), or they may form the first 
line of defense against insects and herbivores by 
entrapping, deterring, or poisoning (Harborne, 1991; 
Wagner, 1991; Hare, 2002). For Solanaceae, in 
particular, trichome exudates are responsible for the 
mortality of neonate larvae; the removal of exudates 
using an ethanol solution increase larval survival 
(Gurr and McGrath, 2002).  

Datura stramonium L., known by the common 
names Jimson weed or Datura is a plant in the 
Solanaceae (nightshade) family, which is believed to 
have originated in the Americas, but is now found 
around the world (Datura stramonium information 
from NPGS/GRIN). 

Datura stramonium L. is a foul-smelling, erect 
annual, freely-branching herb that forms a bush up to 
2 to 5 feet (60–150 cm) tall. The leaves are 
approximately 3 to 8 inches (8–20 cm) long, smooth, 
toothed, soft, irregularly undulate. The upper surface 
of the leaves is a darker green, and the bottom is a 
light green. The leaves have a bitter and nauseating 
taste, which is imparted to extracts of the herb, and 
remains even after the leaves have been dried.(Stace, 
1997). 

For centuries, Datura has been used as an herbal 
medicine to relieve asthma symptoms and as an 

analgesic during surgery or bone setting. It is also a 
powerful hallucinogen and deliriant, which is used 
spiritually for the intense visions it produces. 
However, the tropane alkaloids which are responsible 
for both the medicinal and hallucinogenic properties 
are fatally toxic in only slightly higher amounts than 
the medicinal dosage, and careless use often results in 
hospitalizations and deaths. 

Many studies showed that certain genera of 
Solanaceae plants, particularly Datura stramonium L., 
produce a range of biologically active alkaloids, 
including tropane alkaloids (Sato et al., 2001). In 
recent decades Solanaceae have only rarely been 
studied for the occurrence of externally accumulated 
surface flavonoid aglycones, although in many species 
glandular trichomes and sometimes even their resinous 
exudates are obvious. Results on some Solanaceae 
genera have been published previously (Wollenweber, 
1990; Wollenweber and Dörr, 1995 and Wollenweber 
et al., 2005). 

Earlier, glycoside patterns have been reported for 
five Datura spp. (Pate and Averett, 1986) but 
concerning free aglycone exudates only one report has 
been published (Wollenweber et al., 2005). 

The aim of this study was therefore designed to 
isolate the surface flavonoids from leaves exudates of 
Datura stramonium L. and evaluate cytotoxic 
potentials of these flavonoids against selected tumor 
cell lines. Another specific goal was to determine the 
insect repellent activity of the exudate against house 
flies. 
2. Material and methods 
2.1. Plant material 

Fresh leaves of Datura stramonium L. was 
collected from plants cultivated in the Experimental 
Station of Medicinal and Aromatic Plants, Faculty of 
Pharmacy, Cairo University, Giza, Egypt. The 
authentication of the plant was kindly confirmed by 
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Prof. Dr. Mohamed El-Gebally, Prof. of Plant 
Taxonomy, NRC, Dokki, Giza. Voucher specimens 
are kept in the Department of Pharmacognosy, Faculty 
of Pharmacy, Cairo University. 
2.2. Chemicals  
2.2.1 Reference samples: 

Reference phenolic samples: Quercetin, 
kampferol and chrysin (E. Merck, Darmstadt, 
Germany). 
2.2.2 Material for chromatography:  

Silica gel G (60 mesh) for TLC, silica gel (70- 
230 mesh) for CC, precoated TLC plates (silica gel 60 
GF254) from E. Merck (Darmstadt, Germany), 
sephadex LH-20 from Pharmacia (Uppsala, Sweden). 

Solvent systems: 
Chloroform - methanol (in different ratios v/v).  
Spray reagents; aluminium chloride reagent for 

flavonoids (Markham, ,1982). 
2.3. Material for biological evaluation: 
2.3.1. Plant extracts: 

The biological evaluation was performed on the 
three isolated compounds.  
2.3.2. Tumor cell lines: 

Tumor cell lines (cervix, HELA), (liver, HEPG2) 
and (breast, MCF7) from National Cancer Institute of 
Egypt were used for cytotoxic screening. 
2.3.3. Insects for testing repellent effect: 

House Flies (Musca domestica) were 
collected from flies trap in the Garden of Misr 
International University. 
2.4. Apparatus: 
2.4.1. NMR Jeol GLM, Jeol TMS Route instrument 
(1H-NMR, 300 MHZ, 13C, 75 MHZ, Japan). 
2.4.2. Mass spectrometer: chemical ionization, 
Finnigan, CA, USA  
2.5. Phytochemical study:  
2.5.1. Extraction, isolation and Identification: 

One Kg of fresh leaves was dipped briefly (10 
second) in acetone. The concentrated acetone wash 
was chromatographed on Sephadex LH-20 column 
(l.5x30cm) using chloroform/methanol 98:2 as eluent. 
Similar fractions were pooled and the solvent was then 
evaporated under reduced pressure and some fractions 
yielded on concentration compounds F1 & F2 (15mg 
and 17mg; respectively). Another combined fraction 
was further purified on Sephadex LH-20 column (1 x 
20 cm) using methanol as eluent. Subfractions were 
collected together and the solvent was stripped off 
under reduced pressure to yield, on concentration, 
compound F3 (13 mg). The structures of these isolated 
compounds were established on the basis of 
physicochemical data, Co TLC, 1H-NMR, 13CNMR 
and CIMS (Table 1). 
2.6. Biological study: 
2.6.1. Cytotoxic activity: 

Potential cytotoxicity of the tested samples 
(Compounds F1, F2 and F3) was tested at the National 
Cancer Institute of Egypt adopting the method of 
Skehan (Skehan & Strong, 1990). Cells were plated in 
a 96-wells plate (104cells/well) for 24hrs before 
treatment with the tested sample to allow attachment 
of the cells to the wall of the plate. Different 
concentrations of each of the tested samples under 
study (0, 1, 2.5, 5 and 10 µg/ml) were added to the cell 
monolayer. Triplicate wells were prepared for each 
individual dose and were incubated for 48hrs at 37°C 
in an atmosphere of 5% CO2. After 48hrs, cells were 
fixed, washed and stained with Sulphorodamine B 
stain. Excess stain was washed with acetic acid and 
attached stain was recovered with Tris-EDTA buffer. 
Colour intensity was measured in an ELISA reader. 
The survival curves of each of the tumor cell lines 
(cervices, liver and breast) were plotted and IC50 was 
calculated for each of the tested samples (Table 2)  
2.6.2. Repellent activity against house flies: 

Flies repellency value of surface flavonoids was 
tested adopting the method of Carloina (Carloina et 
al.,2006). Comparative study between two leaves of 
Datura stramonium one unwashed fresh leaf (Fig. 
9A) & other is acetone-washed leaf (Fig. 9B). The 
leaves were allowed to dry for 5 minutes before being 
placed in a 10 cm petri dish . Ten House Flies (Musca 
domestica)  were released in the center of each Petri 
dish, and both flies & their residual distribution were 
recorded after 3hours later. Repellency values were 
calculated by dividing the number of flies that move 
away from each leaf by the total number of Flies. 
Each experiment was replicated 4 times and results 
were recorded in table (3) and shown in figure (2). 
3. Results and Discussion 
3.1. Investigation of flavonoidal exudate content: 
Compound F1 is white residue, exhibited a 
molecular ion peak at m/z 255. 1HNMR spectrum of 
compound F1(Table1 & Figure 1) showed the 
signals characteristic for chrysin (Harborne et al., 
1975 and Mabry et al. 1996). Ring B is free from any 
substitution and this was confirmed by presence of 2 
multiplets at δ 7.8 and δ 7.24 ppm; one integrated for 
two protons 2' and 6' while the other integrated for 
three protons 3',4' and 5'. On the other hand, ring A is 
substituted only in positions 5 and 7 which was 
verified by the presence of two meta coupled doublets 
of protons 8 and 6 at δ 6.3 and δ 6.1, respectively. 

Compound F2 is pale yellow solid, exhibited a 
molecular ion peak at m/z 286. The 1HNMR spectrum 
of F2 (Table1 & Figure 1) showed the signals 
characteristic for kaempferol (Harborne et al., 1975 
and Mabry et al., 1996). Spectrum showed the 
presence of two meta-coupled aromatic protons at δ 
6.3 and 6. 4 corresponds to H-6 and H-8 protons 
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appeared separately as doublets having coupling 
constants 2.3 and 2.1 Hz; respectively.  

In addition, the 1HNMR spectrum of F2 also 
showed the presence of two doublet of doublets at 
δ7.3 and 7.8 with coupling constants 8.1/2.2 Hz and 
8.3/2.1 Hz respectively corresponds to the 4 aromatic 
protons of ring B; characteristic for the 3,5,7,4'-
tetrasubstituted flavones  

Compound F3 is yellowish white solid, 
exhibited a molecular ion peak at m/z 330. 1HNMR 
spectrum of compound F3(Table1 & Figure 1) 
showed the signals characteristic for quercetin 
(Harborne et al., 1975 and Mabry et al., 1996). Ring 
B is substituted in 3' and 4' positions and this was 
confirmed by presence of a multiplet at 7.5 ppm, 
integrated for two protons, 2' and 6' and an ortho 
coupled douplet ascribed to proton 5'. Singlet signal at 
3.9 ppm integrated for 6 protons attributed to 
dimethoxy groups. 13CNMR sectrum had signals for 
carbons essentially identical to those of quercetin 3,7- 
dimethyl ether. Spectrum recorded two methoxy 
signals at 60 and 58 ppm attributed for C-3 & C-5 & 
this was confirmed by molecular ion peak in of F3 

(330m/z) ascribed to dimethoxy derivative of 
quercetin contrasting from tri-methoxy derivative 
reported previously (Wollenweber et al., 2005).  

Aglycones were isolated from hydrolyzed 
extracts of D. stramonium L. (Lakshmi and 
Krishnamoorthy, 1991), but free aglycones exudates 
detected in the leaf wash of this species, has been 
found only once before (Wollenweber et al., 2005). 
3.2. Cytotoxic activity: 

Considering cytotoxic activity (Table 2) a high 
potency of compound F1 was noticed only against 
liver cell line. On the other hand highly oxygenated 
compounds F2 & F3 recorded higher activities against 
both cervix and breast tumor cell line than compound 
F1. Highest activity of oxygenated isolated compound 
(F2 & F3) may be attributed to nature of these types of 
cancer as both cervix & breast cancers are hormone-
dependant cancer 
3.2. Repellent activity against house flies: 

The average repellency percentage of houseflies 
for the unwashed fresh leaves recorded 82% of total 
number of tested flies after 3hrs (Table 3 & Fig. 9B). 
This compared to the average repellency percentage 
of acetone- washed leaves recorded (15%) (Table 3 & 
Fig. 9A). The results showed unwashed leaves 
provided significantly better repellency compared to 
the acetone- washed leaves. The results appraise the 
importance of surface flavonoids exudes on the 
surface of Datura stramonium L. leaves and their role 
as defensive barrier against different insects and 
herbivores. 

 
Table 1. 1H-NMR, 13C-NMR & CIMS data of compounds F1, F2 & F3 isolated from the leaves exudate of Datura 
stramonium L. grown in Egypt.  

Carbon number 
F1 F2 F3 

H C H C 

2 - - - 153.1 
3 6.8, s - - 138.5 
4 - - - 176.6 
5 - - - 159.1 
6 6.1, d (1.9 Hz) 6.3, d (2.3 Hz) 6.2, d (2.1 Hz) 100.1 
7    165.4 
8 6.3, d (1.9 Hz) 6.4, d (2.1 Hz) 6.6, d (2.1 Hz) 95.3 
9 - - - 154.1 
10 - - - 103.4 
1' - - - 119.8 
2' 7.8, m 7.3, dd (8.1 , 2.2 Hz) 7.5, d ( 2.2 Hz) 111.4 
3' 7.24, m 7.8, dd (8.3 , 2.1 Hz) - 142.6 
4' 7.24, m  - - 148.7 
5' 7.24, m 7.8, dd (8.3 , 2.1 Hz) 6.8, d (8.1 Hz) 117.9 
6' 7.8, m 7.3, dd (8.1 , 2.2 Hz) 7.5, dd (8.1 , 2.2 Hz) 119.8 

3 OH - 12.5, s - - 
5 OH 12.3, s 12.5, s 12.5, s - 
7 OH 12.3, s 12.5, s - - 
3' OH - - 12.5, s - 
4' OH - 12.5, s 12.5, s - 
3 OMe - - 3.9, s  60 
7 OMe - - 3.9, s 58 

CIMS m/z 255 (M+, 98%), 226(27%),  286 (M+, 100%), 258(44%). 330 (M+, 100%)  
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Table 2. Cytotoxic activity of compounds F1,F2 & F3 isolated from the leaves exudate of Datura stramonium L. grown in 
Egypt. 
Cell Line IC50 (g/ml) 

Compound F1 Compound F2 Compound F3 
Cervix (MCF7) 1.51 0.83 0.79 
Breast (HELA) 0.96 0.66 0.61 
Liver (HEPG2) 0.67 0.87 0.91 
 
Table 3. Repellent activity of leaves exudate of Datura stramonium L. grown in Egypt against House Flies (Musca 
domestica) 
% repellency Fresh leaf without wash Fresh leaf after washing  
First determination 90 % 20 % 
Second determination 80 % 10 % 
Third determination 90 % 10 % 
Fourth determination 70 % 20 % 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Isolated compounds from acetone wash of Datura stramonium L. leaves. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Repellent activity of leaves exudate of Datura stramonium L. grown in Egypt. against House Flies (Musca 
domestica) 
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4. Conclusions 
Two known aglycones chrysin & kampferol in 

addition to dimethoxy quercetin derivative were 
isolated from the wash of Datura stramonium L. 
leaves for the first time. The structures of isolated 
compounds were identified on the basis of 
spectroscopic and chemical studies as well as by 
comparing their physical and spectral properties 
reported in the literature. Free aglycones could be 
detected in the leaf wash of Datura species, indicating 
that these aglycones most probably occur in glycosidic 
form as tissue constituents.  

 All isolated compounds exhibited significant 
cytotoxic activities against liver, cervix and breast cell 
lines. Consequently, simple wash of Datura 
stramonium leaves instead of destructive extraction 
revealed a new hope for designing novel molecules for 
treatment & prevention of liver and hormone 
dependent cancer. 

Consumers now have an array of "natural" 
insect repellents from which to choose. These are 
made from benign-sounding plant extracts and 
exudates. Many natural insect repellents, deemed 
"minimum-risk pesticides" by the Environmental 
Protection Agency, are exempt from safety testing 
because their active and inert ingredients have been 
deemed safe for the intended use. Significant insect 
repellent effect has ecological importance where the 
observed effects of leaf exudates of Datura 
stramonium L. on the House Flies (Musca domestica) 
offer an eco – friendly new natural formula act as 
insect repellent and fight herbivores.  
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Abstract: This study was carried out, to investigate the effect of NPK and growing media on growth and 
chemical composition of fishtail palm (Caryota mitis. Lour). The results revealed that using CPN significantly 
increased plant height and stem diameter. Treating the plants grown in CPN or in peat moss media with 4 gm 
NPK at monthly dose gave the best seedling growth. Plants grown in CPN resulted in the tallest plants, the 
thickest shoots from using 2 or 4 gm NPK, plants grown in CPN or peat moss gave the highest number of leaves 
.Using sand medium affected more than clay on the response of the plants to NPK . Using composted peanut 
(CPN) resulted in the largest leaves, clay medium was the last effective. The highest NPK rate (4g) resulted in 
the greatest value for leaf area. The greatest value of fresh and dry weight of shoots was recorded for plants 
grown in CPN, while clay medium gave the lowest values. Applying NPK at 4gm was the most effective on 
increasing the fresh and dry weight of roots. The highest content of chl.-a had been determined in plants grown 
in peat moss followed by composted peanut (CPN).While Ch-b was the highest in that grown in peat moss or in 
clay . NPK rates affected significantly on increasing Chl.-a&b contents but decreased carotine contents. The 
content of carotine, was the lowest in seedlings grown in CPN. Caryota seedlings grown in CPN medium 
contained the highest value of total carbohydrates in the leaves; using NPK at any rate significantly enhanced the 
accumulation of carbohydrates in the leaves. Fertilization of the plants; grown in clay with 4 gm NPK , 
decreased indoles content .Growing The plants in peat moss without NPK treatments (control) increased the 
content of indoles in the leaves. Generally, plants grown in sand or clay, under the same level of NPK rate, 
contained more phenolic compounds than those grown in peat moss or CPN media. Caryota seedlings grown in 
CPN medium and fertilized with4 gm NPK, contained the highest values of N and P- content in leaves, whereas 
that grown in clay medium and fertilized with NPK at any rate contained the highest value of K.  
[Afaf M. Habib. Effect of NPK and Growing Media on Growth and Chemical Composition of Fishtail Palm 
(Caryota mitis Lour)] Life Science Journal 2012; 9(4):3159-3168]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 3159 
 
Keywords: NPK; Media; Growth; Chemical Composition; Fishtail Palm; Caryota mitis Lour 
 
1. Introduction: 

Caryota mitis. Lour is a popular palm tree 
known as fishtail palm or Burmese fishtail palm, 
belongs to Fam. Aracaceae. It is an evergreen shrub 
or small tree, the leaves are compound, the leaflets 
are rather thick and waxy, and it is the only palm 
with leaves that are subdivided twice. The shape of 
the leaflets gives it its common name. It also has a 
unique way of flowering: the first flowering mop-
like cluster emerges from the top of a mature palm; 
subsequent clusters emerge below and so on. The 
palm also reproduces numerous suckers growing 
from the base. Fruits are roundish which turn 
purplish when they ripen. It has multiple trunks and 
the bark is smooth. It grows slowly to a height of 4-
6 m with a crown diameter of 3.0 m. and fragrant 
purple flowers, produced in large clusters in late 
winter and early spring (Zona 2006). Caryota used 
as a specimen ornamental plant in private and 
public gardens, due to its showy leaves and flowers; 
it will do well either in sun or in light shade as well 
as in high pH soils and can tolerate other types of 
soils. Anderson (2004) stated that fishtail palms are 
used in the toughest interior environments where 
most other plants won't survive. These plants can 
bring the graceful tropical look to all but the 
darkest, driest, and coolest locations in the home, 

office, or shopping center. Palms are best, however, 
in bright interiors, where their unusual form with 
slim smooth trunks and large pendulous leaves 
contrast with the typical tree and shrub form of 
other interior plants. The ability of most palms to 
tolerate adverse conditions makes them ideal for 
interior environments. Palm species vary in size so 
they can be used as large or small specimens 
planted individually in containers or in groups in 
large beds. Some species branch freely from the 
base to form large clumps of shorter plants, while 
other species grow singly to form arborescent 
individuals.  

Successful greenhouse and nursery production 
of container-grown palms is largely dependent on 
the chemical and physical properties of the growing 
media. The media should be well drained and yet 
retain sufficient water to reduce the frequency of 
watering, Anderson (2004) stated that well drained 
media of most types: peat, bark, soil, sand, or other 
components are acceptable and comparable for 
palm production and maintenance. The frequency 
of water and fertilizer applications depends upon 
the type of media used and the growth rate of the 
palms. Selection of the proper media components is 
critical to the successful production of palms. Peat 
is a very common component in both nursery and 
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greenhouse mixes. Peat is usually included in a mix 
to increase the water-holding capacity or to 
decrease the weight. Nowadays, several organic 
materials became the most important materials 
required to substitute of peat moss for cheap 
production of many plants, in this respect, Borscht 
(2006) stated that palms grown in containers are 
susceptible to nutrient deficiencies, Container 
substrates are generally have greater nutrient 
holding capacity than soils. Thus leaching and 
insolubility of nutrients are much less of a problem. 
Also, container-grown palms are often fertilized 
with more complete fertilizers, to avoid most 
deficiencies. Most potting substrates consist largely 
of organic components such as bark or peat that 
have high carbon to nitrogen ratios. This means that 
the microbes that break down these components 
need a supplementary source of N in order to do so. 
These soil microbes will therefore be competing 
with plant roots for N, Which is the most important 
limiting element in container production. 
Fertilization of container-grown palms with high in 
N such as 18N-6P2O5-12K2O work well for 
container-grown palms. Borji, et al., (2012) stated 
that date-palm peat (with or without fermentation 
period) has suitable physical properties, 
availability, low cost and efficiency and could be a 
new substrate that was introduced for replacing 
with other media. 

Plant-based composts in some areas provide a 
low-cost media amendment. Particle sizes for plant-
based compost can be either too large or too fine 
depending on the source material and composting 
process critical issues to consider are the 
availability and consistency of the product and the 
particle size. Rice hulls are available in different 
forms. Cotton gin trash is another organic waste 
product can increase the water- and nutrient-
holding (CEC = 200 meq/100 gm) properties of 
media and has a pH of 5.5 to 6.0. Peanut shells as 
remained wastes of cultivating peanut at increasing 
area has considerable volume, which its compost 
can be used as available sources of ornamental 
plants medium. Alidoust, et al. (2012) on dracaena 
plant conducted a research to evaluate the 
possibility of using peanut shells compost as 
appropriate medium in the cultivation of 
ornamental plants using a 2:1 ratio of peat to perlite 
and peat was used as control treatment and peat was 

replaced by 15, 30, 45, 60,and 100 % v/v of peanut 
shells compost. Peanut shells compost affected on 
growth properties, like; height and dry weight of 
leaf as compared to control. It was found that 
peanut shells compost increased the growth of plant 
but their effect on plant growth was promoted when 
accompanied with nutritional solution. 

Medium to coarse sands (0.25 to 2 mm).Can 
be used as soil amendment for its properties. 
Calcareous sands or sands from the ocean that are 
obviously saline in nature should be avoided. Soil 
or clay is still occasionally used in a container mix 
primarily because of its local availability or to add 
weight to a predominantly organic-based mix.  

Application of N, P, or K, fertilizers can 
simply be applied to the surface of the potting 
substrate. Kent et al. (2007) on Cordyline fruticosa 
stated that an N-P-K ratio of 1:1:1 was 
recommended for soil-based media, whereas a ratio 
of 3:1:2 was suggested for soilless media. Watfa 
(2009) on Aleppo pine seedlings found that 
application with NPK (1:1:1) had a remarkable 
effect on increasing height of Aleppo pine 
seedlings. All NPK fertilization treatments 
significantly increased the stem diameter, number 
of leaves and root length and fresh weights of 
leaves, stems and roots. All NPK ratios increased 
the content of carbohydrates in the leaves. The 
highest N content was recorded by using NPK at 
ratio of 1:1:1 and 2:1:1, while potassium content in 
stems it was at (1:1:1). 

 
2. Materials and Methods 

This study was carried out in the greenhouse 
of the Ornamental Hort. Dept. Fac. of Agric. Cairo 
Univ., Giza, during the two seasons of 2008/2009 
and 2009/2010 ,to investigate the effect of NPK and 
some growing media on growth and chemical 
composition of Caryota mitis Lour seedlings. 

The seedlings of Caryota mitis Lour. Were 
planted on 10 th January, 2008 in 40 cm. plastic pots 
filled with clay or sand or peat moss or composted 
peanut (CPN). NPK fertilizer (Polyfeed, NPK: 
14:7:37) at the rate of 0, 1, 2 and 4 g /pot. Had been 
applied as soil drench after a month from planting 
at monthly intervals for 16 months. The plants 
received regular agricultural practices of irrigation. 
The chemical and physical prosperities of the media 
are shown in Table (A&B) 

 

Table (A): The chemical characteristics of the organic media. 
 
Organic media 

O.C. 
% 

Total 
N% 

C/N 
Ratio 

pH 
1:2.5 

EC 
dS/m 

Available nutrients ppm DTPA-extractable (ppm) 

P K Fe Mn Zn Cu 
peatmoss  45 0.56 80.35 6.30 0.32 20 780 9.60 5.54 4.86 0.60 
composted peanut 36.1 1.40 25.84 6.50 0.62 160 980 30.0 9.00 11.60 1.10 

 
Table (B): Mechanical and Chemical analysis of soil 
pH E.C ds/m Sand Silt Clay Texture class Cations Anions 

  Course Fine Ca++ Mg++ Na+ K+ HCO3+CO3 Cl- SO4
- 

7.3 0.8 4.4 25.5 32.9 37.2 Clay-loamy 3.2 0.6 2.5 1.3 1.9 1.3 4.4 
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The following data were recorded at the end 
of experiment, for each season: plant height, stem 
diameter, leaf area, number of leaves / plant, fresh 
and dry weights of shoots and roots. Chemical 
determinations: Chlorophyll a, b and total 
carotenoids were determined according to Saric et 
al. (1967), total carbohydrates in dried leaves were 
determined according to Herbert et al. (1971). The 
contents of N, P and K were determined using the 
wet digestion procedure. Minerals contents (N, P 
and K) were determined in a known weight (0.50 
gm) of the dried sample of leaves, at 65 OC for 48 
hrs to be then ground and wet digested using 
H2SO4: H2O2 method described by (Cotteine, 
1980). 

 Total nitrogen content was determined using 
Nesslar method; phosphorus content was 
determined according to Troug and Meyer, (1939). 
The content of potassium was determined by using 
operation chart of Shimadzu Atomic Absorption 
Flame Spectrophotometer. Phenols and indoles 
contents (mg/g F.W) were determined in fresh 
Samples (2g) of leaves, which were crushed and 
extracted with 80% ethanol at 0OC for 72 hours, the 
ethanol being changed every 24 hours, as described 
by Selim et al. (1978). 

The different treatments were replicated 3 
times havin3 plants (pots)/ replicate. The layout of 
the experiment was a split in a complete 
randomized design. The means of the different 
treatments were compared by using L.S.D test at 
5% probability, according to Sendecor and 
Cochran, (1980).  
 
3. Results and Discussion 
A. Effect on vegetative growth 
1. Plant height 

Data in Table (1) showed that the different 
growing media as well as NPK treatments affected 
significantly on the height of caryota seedlings, in 
both seasons. In the first season, growing the plants 
in peat moss or composted peanut (CPN) resulted 
in the tallest plants (93.82 and 113.20 cm, 
respectively), whereas in the second season, the 
values were 101.4 and 118.5 cm, respectively. In 
this reared, Saleh.(2000) on Ficus benjamina found 
that peat moss media resulted in higher yield and 
yield components than the other planting media. 
Garcia, et al. (2001) observed that the best plant 
productivity and quality of Epipremnum and 
Spathiphyllum plants were obtained in substrates 
based on either coconut coir dust or peat than soil-
based medium. Singh et al. 2002. On Maranta 
bicolor, stated that obtained the maximum plant 
height when plants were grown in cocopeat and 
leafmould mixture (1:1) or cocopeat alone. Davis et 
al. (2009) found that western larch seedlings 
performed best when grown in either of 100% peat 
medium or the peat: bark medium. 

 Concerning the effect of NPK, the data 
revealed that raising NPK rate significantly 
increased the seedling height and the highest rate 
(4gm / seedling) resulted in the tallest plants 
(122.2cm). The combined effect of media and NPK 
treatments indicated that, the application of NPK at 
4 gm/seedling to plants grown in CPN resulted in 
the tallest plants (150.19 cm) in the first season and 
(152.73cm) in the second one. In this regard, Watfa 
(2009) found that application of NPK (1:1:1) had a 
remarkable effect on increasing height of Aleppo 
pine seedlings. Cicek et al. (2010) reported that 
NPK -fertilization had a large and positive effect on 
the diameter and height of Fraxinus angustifolia.  
 
2- Stem diameter  

Data in Table (1) illustrated that growing the 
plants in CPN significantly increased the thickness 
of stem, in both seasons, as compared with the 
other growing media (18.25 and 19.51 mm, 
respectively). NPK at (4gm) seedling significantly 
increased the stem thickness to the highest values 
18.09 and 18.52 mm, respectively), against 10.82 
and 10.51 mm for control plants, respectively. 
Similar findings were reported by Watfa (2009) 
found that all NPK fertilization treatments 
significantly increased the stem diameter of Aleppo 
pine seedlings,  

 Boughalleb,et.al.(2011) on Citrus limon and 
C.sinensis, concluded that raising N rates increased 
stem diameter. The combined effect of media and 
NPK treatments revealed that, the application of 
NPK at 2or 4 gm/seedling to plants grown in CPN 
resulted in the thickest shoots, in the first and 
second seasons. 
 
3-Number of leaves/plant  

The different growing media and NPK rates 
affected on the number of leaves of Caryota 
seedling to shown in Table (1). Concerning the 
response to media, it was found that growing plants 
in CPN followed by peat moss medium, 
significantly increased the formation of leaves, in 
both seasons, as compared with the other growing 
media, plants grown in CPN formed 6.74 and 7.33 
leaves / seedling in the first and second seasons 
respectively. Saleh(2000) on Ficus benjamina 
stated that peat moss media resulted in higher yield 
and yield components than the other planting media 
whereas,Idun ,et al (2011)on Ixora coccinea and 
Ficus benjamina revealed that 50% teak 
sawdust+50% coconut coir was the best soilless 
medium, that produced the highest number of 
leaves to the highest values7.77 and 8.21 leaves 
/seedling, respectively),. All NPK treatments at 4 
gm increased significantly the formation of leaves 
as compared with the control. Against 4.77 and 
5.13 in the two seasons, respectively, for the 
control. These findings are in line with Cicek et al. 
(2010). Who found that NPK -fertilization had a 
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large and positive effect on diameter and height of 
Fraxinus angustifolia, during the first 3 years of 
growth.  Boughalleb,et.al.(2011) on Citrus limon 
and Citrus sinensis .The combined effect of media 
and NPK treatments revealed that, the application 
of NPK at 2or 4 gm/seedling grown in CPN or peat 
moss resulted in the highest number of leaves ,in 
the first and second seasons. Also, the data 
indicated that plants grown in sand medium showed 
more response to the application of NPK than 
growing in clay. Al-Menaie et al. (2012) revealed 
that Cassia trees exhibited maximum plant height 
and number of leaves when N: P: K was applied at 
1g/l in a growing medium comprising of sand: peat 
moss: humus (1:1:1 v/v). 
 
4- Leaf area  

Data in Table (1) indicated that growing the 
plants in composted peanut (CPN) resulted in the 
largest leaves (746.4 and 751.9 cm2, respectively), 
in both seasons, whereas growing the plants in peat 
moss resulted in larger leaves than those grown in 
sand or clay in both seasons. Davis et al. (2009) 
stated that western larch seedlings performed best 
when grown in either the 100% peat medium or the 
peat: bark medium. Raising NPK rate significantly 
increased the leaf area of caryota seedlings, giving 
the largest leaves (749.5 and 759.1 cm2) at the 
(4gm / seedling) in the first and second seasons, 
respectively. Similarly, Treder, et al. (1999), found 
that seedlings of Ficus benghalensis and F. lyrata 
grown in peat had greater leaf surface area than 
plants grown in peat + rockwool. Cicek et al. 
(2010) concluded that NPK -fertilization had a 
large and positive effect on diameter and height 
Fraxinus angustifolia, during the first 3 years of 
growth. Regarding the combined effect of media 
and NPK treatments on leaf area, the data indicated 
that, the application of NPK at 4 g/seedling to 
plants grown in CPN resulted in the tallest plants, 
giving (981.0 and 895.0 cm2) in the first season and 
second seasons, respectively. In both, the smallest 
leaves were obtained on plants grown in clay 
medium without NPK fertilization (control), giving 
the values of 361.5 and 381.6 cm2 , in the first and 
second seasons, respectively. 
 
5- Fresh and dry weights of shoots 

Data shown in Table (2) revealed that, 
growing plants in CPN significantly increased the 
fresh weight shoots, in both seasons, as compared 
with the other growing media( 306.90 and 321.90 
gm , respectively) .In both seasons, plants grown in 
clay medium gave the lowest values of the fresh 
weight of shoots. In this regard, Sanjay, et al. 
(2008) on Acacia catechu, Azadirachta indica and 
Pongamia pinnata. Observed that tree species 
exhibited fast growth and high biomass as well as 
favorable seeding quality in growing media 
containing 80% compost. Application of NPK at 

the rate of (4gm) affected significantly on 
increasing the fresh weight of shoots giving to the 
highest values (305.7 and 322.2 gm, respectively), 
against 138.6 and 147.1gm, respectively, for the 
control plants. Using NPK at 4 gm/seedling to 
plants grown in CPN resulted in the heaviest shoots 
(405.7 and 411.8 gm) in the first and second 
seasons, respectively .The dry weight of shoots , in 
both seasons, followed the same trend of shoots 
fresh weight . Watfa (2009) on Aleppo pine 
seedlings stated that NPK fertilization increased 
fresh weights of stems and roots.  
 
6- Fresh and dry weights of roots  

The effect of NPK treatments and growing 
media on fresh and dry weights of roots of Caryota 
seedling is shown in Table (2). Concerning the 
response to media, the obtained data indicated that 
growing plants in CPN followed by sand medium, 
significantly increased the fresh weight of roots, in 
both seasons, as compared with other growing 
media, Karakir et al. (1994) stated that root growth 
of fig plants was best in a mixture of sand + perlite. 
Whereas, Zaghloul et al .(1996).found that growing 
Philodendron domesticum in peat alone or peat + 
sand (1:1) gave the greatest plant height and root 
fresh weights for plants grown in CPN which gave 
109.2 and 104.1 gm fresh roots / seedling, in the 
first and second seasons, respectively. In this 
regared, Osaigbovo and Nwaoguala (2011) on 
seedlings of Dialium guineense, stated that sand or 
top soil was the best for shoot and root dry weights. 
In both seasons, plants grown in clay medium gave 
the lowest values of roots fresh weight. Concerning 
the effect of NPK, data in Table (2) revealed that 
applying NPK at 4g/seedling was the most effective 
on increasing the fresh weight of roots, which 
increased significantly to the highest values (103.8 
and 91.97 gm, in the first and second seasons, 
respectively). The dry weight of roots , in both 
seasons, followed the same trend of fresh weight of 
roots. Bumgarner et al. (2008) on Quercus 
rubra seedlings stated that fertilization increased 
aboveground biomass production and nutrient 
content, but decreased root dry weight.  
 
B-Effect on chemical constuitents  
 7- Pigments content  

The data in Table (3) showed that chlorophyll 
a & b and carotene contents in the leaves of 
Caryota seedlings grown in peat moss followed by 
composted peanut (CPN) resulted in the highest 
content of chl.-a (0.987 and 0.960 mg/gm F.W, 
respectively) in the first season, whereas in the 
second season, growing the plants in composted 
peanut (CPN) resulted in the highest content of 
chl.-a (1.050 mg/g F.W.).In this concern, El-
Sallami (1996) revealed that the leaf contents of 
chlorophyll showed a positive relationship with 
growth for the mix of pea t+ clay. Concerning the 
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effect of NPK, the data revealed that NPK at the 
highest rate (4gm / seedling) resulted in the highest 
content of chl.-a (1.508 and 1.567 mg/gm F.W, in 
the first and second seasons, respectively). The 
combined effect of media and NPK treatments 
indicated that, the application of NPK at 4 gm to 
seedling grown in CPN resulted in the highest 
content of chl.-a in both seasons. Regarding the 
response of chlorophyll-b content to the different 
NPK rates and growing media as shown in Table 
(2), the results showed that, in the first season, 
growing the plants in peat moss; followed by clay 
gave the highest content of chl.-b, whereas in the 
second season, growing the plants in clay resulted 
in the highest content of chl.-b. Raising the rate of 
NPK significantly increased the content of Chl.-b 
and NPK at the highest rate (4gm) resulted in the 
highest content of chl.-b in both seasons. Rathore et 
al. (1985) mentioned that higher nitrogen and 
phosphorus application rates increased leaf 
chlorophyll contents .The application of NPK at 4 
gm to seedlings grown in peat moss resulted in the 
highest content of chl.-b, in both seasons. As shown 
in Table (2), the content of carotene, in both 
seasons, was the lowest in seedlings grown in CPN 
.All rates of NPK decreased the content of carotene 
as compared with the control. The application of 
NPK at 4 gm to seedling grown in peat moss 
resulted in the highest content of chl.-b in both 
seasons.  
 
8. Total carbohydrates content  

It is obvious from Table (4) that, seedlings 
grown in CPN medium, in both seasons, contained 
the highest value of total carbohydrates content in 
the leaves, as compared with the other growing 
media. Also, data indicated that using NPK at any 
rate significantly enhanced the accumulation of 
carbohydrate percentage in leaves of Caryota 
seedlings, as compared to the control. The rate of 
(4gm) produced the highest values in plants grown 
in CPN followed by those grown in peat moss. In 
this regard, Watfa (2009) found that application of 
NPK rates increased the content of carbohydrates in 
the leaves of Aleppo pine seedlings 
 
9- Indoles and phenols contents 

Considerable variations were recorded on 
indoles content in the leaves of Caryota due to 
using the different media as well as NPK 
treatments, as shown in Table (4). In this concern, 
receiving the plants grown in clay and fertilized 
with 4 gm NPK, decreased indoles content to as 
0.53 mg/1g F.W. compared with control 1.80 
mg/1g F.W. in the first season, but in the second 
season, growing plants in peat moss without NPK 
treatments (control) increased the indoles in plants 
to the highest value (1.63 mg/1g F.W.) .Concerning 
phenols content, generally, it could be concluded 
from Table (3), that plants grown in sand or clay, 

under the same level of NPK, contained more 
phenol compounds in comparison to those grown in 
peat moss or CPN media. Hanafy, et al. (2000). 
Mentioned that high nitrogen fertilization decreased 
soluble phenols in Eruca vesicaria foliage plant. 
 
10- N, P and K contents  

Data in Table (5) indicated that, seedlings 
grown in CPN medium and fertilized with 4 gm 
NPK, in both seasons, contained the highest value 
of N- content in the leaves, as compared with the 
other growing media. Also, data indicated that 
using NPK at any rate significantly increased the 
accumulation of nitrogen percentage in the leaves 
of Caryota seedlings, as compared to the control. 
The rate of (4gm) produced the highest values. 
Regarding the effect of media on P-content, the 
data showed that, seedlings grown in CPN medium 
and fertilized with NPK at 3 or 4 gm, in both 
seasons, contained the highest value of P- content 
in the leaves, comparing with the other growing 
media. Application of any NPK Fertilization rate 
caused an increment in leaf P- percentage in 
comparison with e control. It was evident from 
Table (5) that, in most cases, seedlings grown in 
clay medium and fertilized with NPK at any rate, in 
both seasons, contained the highest value of K- 
content in leaves, comparing with the other 
growing media. Using NPK at any rate significantly 
increased the accumulation of potassium percentage 
in the leaves of Caryota seedlings, as compared to 
the control. The rate of (2 and 4gm) produced the 
highest values, in this respect. Alidoust et al. (2012) 
used peanut shells compost as a growing medium 
for Dracaena plants, they concluded that the highest 
nitrogen of leaf was related to 15% treatment of 
peanut shells compost in the growing mix with 
nutritional solution. The lowest nitrogen obtained in 
30% peanut shells compost without nutritional 
solution. The lowest extent of phosphorus 
concentration was related to 45% treatment of 
peanut shells. The highest K %was recorded for 
30% peanut shells compost treatment with 
nutritional solution. El-Sallami (1996) revealed that 
the leaf contents of N, P, K, Mg showed a positive 
relationship with growth for th a mix of peat + clay 
which gave the best growth. Bumgarner,et al. 
(2008)stated that fertilization increased 
aboveground biomass production and nutrient 
content, but decreased root dry weight.  Watfa 
(2009) on Aleppo pine seedlings found that using 
NPK at ratio of 1:1:1 and 2:1:1. Gave the highest 
values of N and K content in leaves. 
Boughalleb,et.al.(2011) on Citrus lemon and Citrus 
sinensis mentioned that percentages of N in the 
leaves were increased in proportion to the amount 
of N added while the percentage of P and K were 
decreased. 
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Table (1): Effect of growing media and chemical fertilization on Plant height(cm), Plant diameter(mm), Number 
of leaves/plant and Leaf area (cm2) of Caryota mitis Lour seedling during 2008/2009 and 2009/2010 season . 

 

Plant height (cm) 

Treatments First season Second season 

Sand 
 

Clay Peat CPN Mean Sand Clay Peat CPN Mean 

Control 60.05 53.38 65.30 78.65 64.30 62.31 55.72 69.50 80.23 66.94 

NPK 1g 85.70 75.30 89.08 100.66 87.68 90.12g 88.71 93.76 110.71 95.82 

NPK 2g 
 

99.10 90.18 101.52 123.28 103.50 105.30 91.34 112.34 130.30 109.80 

NPK 4g 110.18 109.02 119.40 150.19 122.20 117.10 110.82 130.10 152.73 127.70 

Mean 88.76 81.97 93.82 113.20 ------ 93.71 86.65 101.40 118.50 ------ 

LSD at 5% A= 1.215 B= 1.215 AB=2.431 A= 1. 152 B= 1. 152 AB= 2.305 

Stem diameter (mm) 

Treatments First season Second season 

Sand 
 

Clay Peat CPN Mean Sand Clay Peat CPN Mean 

Control 11.08 09.10 10.30 12.79 10.82 10.69 09.16 10.60 11.57 10.51 

NPK 1g 12.32 11.57 15.60 18.92 14.60 11.45 10.45 16.20 21.05 14.79 

NPK 2g 13.77 16.97 16.00 21.27 16.94 12.56 17.80 17.90 22.48 17.86 

NPK 4g 13.77 19.07 19.50 20.01 18.09 13.94 18.93 18.30 22.93 18.52 

Mean 12.67 14.18 15.35 18.25 -------- 12.16 14.09 15.75 19.51  -------- 

LSD at 5% A= 0.3428 B=0.3428 AB= 0.6855 A= 0.2924 B= 0.2924 AB= 0.5848 

Number of leaves/plant 

Treatments First season Second season 

Sand 
 

Clay Peat CPN Mean Sand Clay Peat CPN Mean 

Control 4.30 4.30 5.16 5.33 4.77 4.99 4.55 5.31 5.68 5.13 

NPK 1g 6.43 4.50 6.19 6.66 5.94 6.58 5.64 6.91 7.00 6.53 

NPK 2g 6.59 4.93 6.23 6.00 5.93 7.43 4.95 7.78 7.33 6.87 

NPK 4g 7.43 6.31 8.35 9.00 7.77 7.90 6.63 8.96 9.33 8.20 

Mean 6.18 5.01 6.48 6.74 --------- 6.72 5.44 7.24 7.33  ------ 

LSD at 5% A= 0.1537 B=0.1537 AB= 0.3075 A= 0.07910 B= 0.07910 AB= 0.1582 

Leaf area (cm2) 

Treatments First season Second season 

Sand 
 

Clay Peat CPN Mean Sand Clay Peat CPN Mean 

Control 410.1 361.5 489.0 510.7 442.8 413.8 381.6 499.0 560.9 463.8 

NPK 1g 501.3 465.5 516.5 713.3 549.2 581.8 473.1 591.4 760.0 601.6 

NPK 2g 565.6 445.1 610.5 780.4 600.4 573.4 481.0 671.0 791.6 629.3 

NPK 4g 619.2 633.9 763.8 981.0 749.5 697.4 662.1 781.7 895.0 759.1 

Mean 524.0 476.5 595.0 746.4 --------- 566.6 499.5 635.8 751.9 -------- 

LSD at 5% A= 3.421 B= 3.421 AB= 6.841 A= 2.164 B= 2.164 AB= 4.327 

Composted peanut = (CPN) 
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Table (2): Effect of growing media and chemical fertilization on fresh and dry weight of shoots and roots (gm) 
of Caryota mitis Lour seedling during 2008/2009 and 2009/2010 seasons 

 

Fresh weight of shoots (gm) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 122.1 90.8 130.7 210.7 138.6 135.3 93.5 138.9 220.7 147.1 

NPK 1g 173.6 129.3 183.9 275.5 190.6 185.4 135.2l 196.9 297.5 203.8 

NPK 2g  200.0 195.3 205.6 335.5 234.1 207.3 197.9 225.4 357.9 247.1 

NPK 4g  287.5 230.0 299.5 405.7 305.7 298.0 266.5 312.5 411.8 322.2 

Mean 195.8 161.4 204.9 306.9 ----- 206.5 173.3 218.4 321.9 ----- 

LSD at 5% A=2.654 B= 2.654 AB= 5.310 A= 0.773 B=0.773 AB=1.546  

 Dry weight of shoots (gm) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN 
peanut 

Mean 

Control 33.7 23.4 36.8 63.9 39.4 35.8 26.2 42.9 72.1 44.2 

NPK 1g 44.7 33.5 51.7 86.6 54.1 49.6 38.9l 56.8i 91.6 59.2 

NPK 2g  52.3 46.8 57.9 104.3 65.3 67.5 50.6 71.0 119.0 77.0 

NPK 4g  70.1 60.6 84.0 122.4 84.2 79.9 74.3 101.1 135.3 97.6 

Mean 50.2 41.0 57.6 94.3 ---- 58.2 47.5 67.9 104.5 ---- 

LSD at 5% A=0.988 B=0.988 AB= 1.975 A=0.947 B= 0.947 AB=1.895  

Fresh weight of roots (gm) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 68.0  33.6  63.0  80.0  61.1  50.0  35.8  50.6 81.9  54.5  

NPK 1g 79.0  46.5  79.2 95.9  75.1  66.0  40.5  65.0  93.0  66.1  

NPK 2g  86.0  49.3  68.3 110.0 78.4  66.3  53.8  83.8  110.7  78.6  

NPK 4g  98.0  66.8  99.7 150.7  103.8  80.0  68.3  89.0  130.6  91.9  

Mean 82.7  49.0 77.5 109.2  -- 65.5  49.6  72.1  104.1  --- 

LSD at 5% A= 0.942 B= = 0.942 AB= 1.886  A= 6.051 B= 6.051 AB= 1.227 

Dry weight of roots (gm) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 12.7  5.8  10.9  13.6  10.7  9.3 10.8  8.54  14.2  10.7  

NPK 1g 15.8  8.3  13.5  15.9  13.4  12.3  13.5  10.8  16.4  13.2  

NPK 2g  16.3  8.6  11.7  18.8  13.8  15.6  11.7  14.7  19.6  15.4  

NPK 4g  18.3  11.9  15.6  26.6  18.1  15.8  15.6  15.6  22.3  17.3  

Mean 15.7  8.6  12.9  18.7   13.2  12.9  12.4  18.1  -- 

LSD at 5% A= 0.288 B= 0.288 AB= 0.577  A= 0.158 B= 0.158 AB= 0.316  

Composted peanut = (CPN) 
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Table (3): Effect of growing media and chemical fertilization on the contents of chlorophyll a,b and caroteniods 
(mg /gm F.W ) in the leaves of Caryota mitis Lour seedling during 2008/2009 and 2009/2010 seasons.  

 

Chlorophyll a (mg /gm F.W ) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 0.310  0.350  0.410  0.490  0.390 0.360  0.300  0.310 0.400  0.3425  

NPK 1g 0.600  0.890  0.400  0.500  0.597  0.590  0.950  0.550  0.560  0.6625  

NPK 2g  1.030  0.880  1.510   0.900  1.080  1.010  0.910  0.850  0930  0.9250  

NPK 4g  0.820  1.630  1.630  1.950  1.508  1.120  1.060  1.780  2.310  1.567  

Mean 0.690  0.937 0.987  0.960  --------- 0.770  0.805  0.872  1.050  --------- 

LSD at 5% A= 0.210 B= 0.210 AB= 0.421  A= 0.0263 B= 0.0263 AB= 0.0527  

 Chlorophyll b (mg /gm F.W ) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 0.20 0.17 0.21 0.22 0.20 0.19 0.18 0.20 0.26 0.20 

NPK 1g 0.24 0.51 0.51 0.31 0.39 0.25 0.51 0.56 0.30 0.24 

NPK 2g  0.46 0.71 0.62 0.41 0.55 0.59 0.75 0.57 0.59 0.46e 

NPK 4g  0.60 0.78 0.91 0.78 0.77 0.64 0.95 0.98 0.97 0.60 

Mean 0.38 0.54 0.56 0.43 --- 0.42 0.60 0.58 0.53 0.38 

LSD at 5% A= 0.026 B= 0.026 AB= 0.053 A= 0.027 B= 0.027 AB=0.052  

 Caroteniods (mg /gm F.W ) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 0.35 0.40 0.45 0.36bc 0.39a 0.30de 0.41ab 0.40ab 0.35bcd 0.37a 

NPK 1g 0.41 0.40 0.26 0.22g 0.32bc 0.43a 0.39abc 0.36bcd 0.30de 0.37a 

NPK 2g  0.40 0.36 0.29 0.29ef 0.34b 0.36bcd 0.33cd 0.41ab 0.35bcd 0.36a 

NPK 4g  0.30 0.31 0.35 0.25fg 0.30c 0.39abc 0.31de 0.41ab 0.26e 0.34a 

Mean 0.37 0.37 0.34b 0.28c --- 0.37ab 0.36b 0.40a 0.32c --- 

LSD at 5% A=0.027 B= 0.027 AB= 0.053 A= 0.026 B= 0.026 AB= 0.052 

 
Table (4): Effect of growing media and chemical fertilization on the contents of total carbohydrates content (%D.W),the 
indoles and phenols (mg /g F.W ) in the leaves of Caryota mitis Lour seedling during 2008/2009 and 2009/2010 seasons.  

 

Total carbohydrates content (%D.W), 
Treatments  First season Second season 

Sand  Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 
Control 10.80 11.70 12.00 13.50 12.00 11.00 10.90 12.70 12.80 11.85 
NPK 1g 11.00 13.60 15.10 25.70 16.35 11.93 12.50 13.40 23.90 15.02 

NPK 2g   13.40 14.30 19.00 28.90 18.90 14.00 13.10 18.30 27.30 18.17 
NPK 4g   13.00 15.70 20.70 30.70 20.02 13.91 19.80 21.90 33.60 22.30 

Mean 12.05 13.82 16.70 24.70 ---- 12.71 14.07 16.58 23.98 ---- 
LSD at 5% A=0.442 B=0.442 AB=0.884  A= 0.874 B= 0.874 AB= 1.747 
Indoles (mg /g F.W) 
Treatments  First season Second season 

Sand  Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 
 1.00 1.80 1.41 1.13 1.34 1.13 1.60 1.63 1.00 1.34 
NPK 1g 1.81 1.46 1.15 1.06 1.37 1.60 1.35 1.60 1.01 1.39 
NPK 2g  0.97 0.87 0.95 0.69 0.87 0.69 0.79 0.93 0.81 0.81 
NPK 4g  0.83 0.53 0.85 0.73 0.74 0.68 0.43 0.86 0.69 0.67 
Mean 1.15 1.65 1.09 0.90 ---- 1.03 1.04 1.26 0.88 ------ 
LSD at 5% A=0.037 B=0.037 AB= 0.075 A= 0.059 B= 0.059 AB=0.112  
Phenols (mg /g F.W) 
Treatments  First season Second season 

Sand  Clay  Peat  CPN Mean  Sand  Clay  Peat  CPN Mean 
Control 1.93 1.60 1.50 1.53 1.64 1.69 1.95 1.45 1.61 1.68a 
NPK 1g 1.86 1.90 1.69 1.03 1.62 1.80 1.83 1.60 1.13 1.59b 
NPK 2g  1.06 2.10 0.83 0.91 1.23 1.35 2.68 1.06 0.66 1.44c 
NPK 4g  1.19 0.91 0.96 0.86 0.98 1.10 0.89 0.99 0.70 0.92d 
Mean 1.51 1.63 1.25 1.08 ---- 1.49 1.84 1.28 1.02 --- 
LSD at 5% A= 0.046 B= 0.046 AB= 0.091 A= 0.046 B= 0.046 AB= 0.091 

Composted peanut = (CPN) 
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Table (5): Effect of growing media and chemical fertilization on the contents of nitrogen, phosphorus and potassium 
(%D.W) in the leaves of Caryota mitis Lour seedling during 2008/2009 and 2009/2010 seasons. 

 

Nitrogen (%D.W) 

Treatments  First season Second season 

Sand  
 

Clay  Peat  CPN 
peat 

Mean Sand  Clay  Peat  CPN Mean 

Control 1.20 1.30 1.36 1.49 1.34 1.21 1.36 1.40 1.53 1.38 

NPK 1g 1.54 1.70 1.93 2.01 1.80 1.35 1.28 1.91 2.30 1.71 

NPK 2g  1.98 2.01 2.01 2.23 2.06 1.73 2.17 2.11 2.19 2.05 

NPK 4g  1.95 2.30 2.30 2.50 2.26 2.03 2.63 2.10 2.50 2.32 

Mean 1.67 1.83 1.90 2.06 --- 1.58 1.86 1.88 2.13 --- 

LSD at 5% A= 0.037 B= 0.037 AB= 0.075 A= 0.037 B= 0.037 AB=0.075  

 Phosphorus (%D.W) 

Treatments  First season Second season 

Sand  Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 0.14 0.16 0.18 0.19 0.17 0.14 0.14 0.18 0.18 0.16 

NPK 1g 0.24 0.25 0.31 0.41 0.30 0.19 0.26 0.39 0.36 0.30 

NPK 2g  0.41 
 

0.42 0.43 0.44 0.43 0.38 0.41 0.56 0.37 0.43 

NPK 4g  0.35 0.37 0.51 0.46 0.42 0.33 0.39 
Cd 

0.49 0.43 0.41 

Mean 0.29 0.30 0.35 0.38 ---- 0.26 0.30 0.41 0.34 ---- 

LSD at 5% A=0.026 B=0.026 AB=0.053  A=0.026 B=0.026 AB= 0.053 

Potassium (%D.W) 

Treatments  First season Second season 

Sand  Clay  Peat  CPN Mean Sand  Clay  Peat  CPN Mean 

Control 1.00 1.00 0.93 1.06 1.00 1.03 1.05 0.83 1.10 1.00 

NPK 1g 1.69 2.37 1.93 2.31 2.08 1.96 2.29 1.28 2.00 1.88 

NPK 2g  1.93 2.26 1.63 2.03 1.96 2.06 2.29 1.41 1.19 1.74 

NPK 4g  2.13 2.28 2.05 1.91 2.09 2.19 2.23 2.31 2.13 2.22 

Mean 1.69 1.98 1.64 1.83 -- 1.81 1.97 1.46d 1.61 -- 

LSD at 5% A= 0.026 B= 0.026 AB= 0.053 A= 0.037 B= 0.037 AB=0.075  
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Abstract: Objective: On the basis of current evidence, treatment delay is minimal if patients contact the 

emergency medical services（EMS） or attend an emergency department (ED) immediately after minor stroke 
or high-risk transient ischemic attack (TIA). Little is known about the factors that can influence these actions in 
China.. Methods: Data were collected from university affiliated hospital records from March 2010 to March 
2012, and a questionnaire was administered that included questions about socio-demographics, self-reported risk 
factors and hospital arrival. Potential impact factors of utilizing EMS or attending ED were analyzed by both 
univariate and multivariate logistical regression. Results: Of 4247 patients who sought medical attention within 
24 hours, 61.05%(2593) used EMS or attended ED after minor stroke or high-risk TIA. Multivariate analysis 
demonstrated that consciousness dysfunction(OR 3.129, 95% CI 2.397 to 4.084) at symptom onset,  a higher 

income (≥2001 Yuan/month) (OR 2.590, 95% CI 2.244 to 2.990), speech impairment (OR 1.343, 95% CI 1.208 
to 1.493), Headache or vertigo (OR 1.223, 95% CI 1.090 to 1.372), atrial fibrillation(OR 1.539, 95% CI 1.180 to 
2.007), and have family history of stroke(OR  1.290, 95% CI 1.107 to 1.504) were significantly  associated with 
utilizing the EMS or attending an ED. Older patients (65-74years) were less likely to use EMS or attend ED than 
younger patients (OR 0.765, 95% CI 0.612 to 0.956), similarly to those who reported having previously TIA (OR 
0.757, 95% CI 0.616 to 0.929). Conclusion: Utilizing EMS or attending ED after minor stroke or high-risk TIA 
in Chinese patients is not enough. Being elderly, previous TIA and lower income may contribute to this current 
status..  
[Linyu Wang, Song Tan, Avinash Chandra, Yuming Xu. Determinants of Using EMS or Attending 
Emergency Department after Minor Stroke and High-risk Transient Ischemic Attack in Henan, China. 
Life Sci J 2012;9(4):3169-3172]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 464.  
. 
Key words:  transient ischemic attack ; minor stroke ; EMS; emergency department ; determinants 
 
Introduction 

There is now clear evidence that the risk of 
recurrence after TIA or minor stroke is relatively 
high. This risk has been estimated as ranging from 
8% to 12% within the first week1-3. Prompt   
assessment and investigation of TIA and minor stroke 
followed by early initiation of secondary prevention 
is effective in reducing recurrent stroke4, 5.Most 
guidelines now recommend that patients with minor 
stroke or high-risk TIA should be assessed within 24 
hours.5, 6Consequently, timely medical attention is 
increasingly critical.  

Some registry studies in emergency 
department (ED) found that use of emergency 
medical service (EMS) transport after acute stroke 
has been associated with decreased prehospital and 
in-hospital delay7, including time to physician 
evaluation8, 9,which was similarly important to 
patients after TIA and minor stroke. A recent 
systematic review of delays to seeking medical 
attention after TIA10 reported that on the basis of 
current evidence, treatment delay was minimal if 
patients contacted the EMS or attended an ED 
immediately. However, little is known which factors 
can influence utilizing the EMS or attending an ED 

after minor stroke or high-risk TIA in China. 
Information on these impact factors resulting 
delaying can be very useful to health care decision 
makers. 

 
Subjects and Methods 

The First Affiliated Hospital of Zheng Zhou 
University is a university-affiliated hospital placed in 
the Henan region in China. Influence area of the 
hospital involves 5 municipalities and includes rural 
and urban area, which covers population of about 270 
0000 people. Maximum distance from influence area 
to the hospital is 50 km. All minor stroke or high-risk 
TIA patients admitted to our hospital within 14 days 
after the onset of symptoms from March 2010 to 
March 2012 were prospectively studied. We excluded 
patients referred from other hospitals. All questions 
were answered by the patients themselves if possible 
or by a stroke onset witness or a close relative for 
sociodemographic data. TIA was defined based on 
World Health Organization criteria11. High-risk TIA 
was defined as ABCD2 scores ≥45. Minor stroke was 
defined as acute occurrence of neurological deficit 
with focal or generalized involvement of the nervous 
system lasting for more than 24 hours, with National 
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Institutes of Health Stroke Scale score ≤3.12, 13 All 
cases of minor stroke were confirmed by brain CT or 
MRI scan. Prehospital delay was defined as the time 
from symptom onset until the earliest documented 
time in the ED or outpatient clinics of our hospital. 
Patients were excluded if they had any unknown or 
missing time of symptom onset. Detailed baseline 
data such as age, sex, marital status, education, health 
insurance, place of residence, risk factors and 
symptoms were abstracted prospectively using paper-
based registry forms. All cases were subsequently 
reviewed by the study’s senior neurologist and the 
study protocol was approved by the ethics committee 
of our hospital. Written informed consent was 
obtained from the patients or their legally authorized 
representatives. 

 
Statistical Analysis 

For each factor analyzed, the number and 
percentage of patients who did and did not use EMS 
or attend ED were recorded for the TIA and minor 
stroke groups. The χ2 test was used to compare 
proportions of categorical variables, and the student’s 
t-test test was used to compare continuous variables. 

Multivariate odds ratios with 95% 
confidence intervals were calculated using a multiple 
logistic regression model. We introduced all variables 
that showed a significant association (P<0.05) in the 
univariate analysis. We considered P<0.05 to be 
statistically significant in multivariate analysis.  All 
analyses were conducted using SAS (9.1) software. 
 
 Results 

7467 consecutive eligible patients 
included in the analysis, only 8.37%(625) arrived at 
the hospital by EMS, the majority of this action 
(arrival) occurred within 72 hours; 38.88%(2903) by 
taxi, which continued as a high percent within 14 
days(Figure 1). Of 4247(56.87%) patients sought 
medical attention within 24 hours, 61.05%(2593) 
used or attended ED after minor stroke or high-risk 
TIA (Figure2). 

Factors associated with utilizing the EMS 
or attending an ED in the univariate analyses are 
shown in Table 1. After minor stroke or high-risk 
TIA, older patients (65-74years) were less likely to 
use EMS or attend ED(p<0.0001), but patients with a 

higher income (≥ 2001 Yuan/month) were more 
likely to use EMS or attend ED(p<0.0001). Analysis 
of symptoms showed that sensory symptoms 
(p=0.0498), Speech symptoms (p<0.0001), Headache 
or vertigo (p=0.0007), and Consciousness 
dysfunction (p<0.0001) were associated with 
utilizing the EMS or attending an ED. 
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Figure1 Percentage distribution of arrival mode 
by delay time among patients after high-risk TIA 
or minor stroke within 14 days 
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Figure2 Percentage distribution of presenting 
ways by delay time among patients after high-risk 
TIA or minor stroke within 14 days 

 
Analysis of vascular risk factors showed 

that Previous TIA was significantly associated with 
not utilizing the EMS or attending an ED (p=0.0186), 
and Hypertension (p=0.0007) diabetes(p=0.0102) , 
coronary heart disease (p=0.0009), atrial 
fibrillation(p<0.0001), valvular heart disease 
(p=0.0022) and Family History of Stroke (p=0.0026) 
were associated with utilizing the EMS or attending 
an ED. There was no association between utilizing 
the EMS or attending an ED and sex, residence status, 
educational level, health insurance, with motor 
symptoms, or view symptoms at onset. 

Multivariate analysis (Table 2)showed 
that older patients (65-74years) were less likely to 
use EMS or attend ED than younger patients (OR 
0.765, 95% CI 0.612 to 0.956). Patients with a higher 

income (≥2001 Yuan/month) as opposed to those 
lower income (OR 2.590, 95% CI 2.244 to 2.990) 
more likely to use EMS or attend ED. One main 
symptom factor associated with utilizing the EMS or 
attending an ED was with consciousness dysfunction 
(OR 3.129, 95% CI 2.397 to 4.084) at symptom onset, 
the other independent factors were speech 
impairment (OR 1.343, 95% CI 1.208 to 1.493), 
headache or vertigo (OR 1.223, 95% CI 1.090 to 
1.372), atrial fibrillation(OR 1.539, 95% CI 1.180.
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to 2.007), and family history of stroke(OR  1.290, 
95% CI 1.107 to 1.504). Surprisingly, those who 
reported having previously TIA (OR 0.757, 95% CI 
0.616 to 0.929) were less likely to use the EMS or 
attend an ED 
 
Table 1: Factors Related to the presenting to EMS 
or an ED after TIA or minor stroke: Univariate 
Analysis 
 Used EMS or Attended ED  
 YES   %(n) NO   %(n) p 
 50.69(3785) 49.31(3682)  
Stroke type   0.5841 

High-risk TIA 18.94(717) 18.33(675)  
Minor stroke 81.06(3068) 81.67(3007)  

Sex   0.0833 
   Male 62.99(2384) 64.91(2390)  
   Female 37.01(1401) 35.09(1292)  
Age( year )   <0.0001 

18–44 6.05(299) 5.87 (216)  
45-64 41.53(1572) 42.80(1576)  
65-74 27.85(1054) 31.80(1171)  
75-84 21.22(803) 17.06(628)  
≥85 3.36(127) 2.47(91)  

Educatin   0.1366 
<high school 67.37(2529) 68.98(2502)  
≥high school  32.63(1225) 31.02(1125)  

Residence status   0.1327 
 Living alone 3.78(142) 3.14 (114)  

Living with others 96.22(3613) 96.86(3515)  
Health Insurance   0.5230 
  Medical insurance 82.22(3112) 82.78(3048)  
  Own expense 17.78(673) 17.22(634)  
Average monthly   <0.0001 

≤1000 Yuan 18.18(688) 29.85(1099)  
1001-2000 Yuan 11.70(443) 19.99(736)  
≥2001 Yuan 70.12(2654) 50.16(1847)  

symptoms    
Motor  63.92(2354) 62.29(2141) 0.1562 
Sensory  23.75(879) 25.75(891) 0.0498 
view  6.39(242) 6.33(233) 0.9076 
Speech  38.49(1457) 30.96(1140) <0.0001 
Headache or 26.92(1019) 23.52(866) 0.0007 
Consciousness 7.03(266) 2.36(87) <0.0001 
Cognitive 3.41(127) 3.45(120) 0.9243 

Clinical    
Hypertentsion 65.50(2479) 61.71(2272) 0.0007 
Diabetes 21.77(824) 19.36(713) 0.0102 
Hypelipidemia 12.10(458) 10.76(396) 0.0678 
Previous CHD 14.16(536) 11.60(427) 0.0009 
Atrial fibrillation 5.71(216) 3.04(112) <0.0001 
Current Smoker 28.67(1055) 27.40(980) 0.1626 
Family History of 13.54(478) 11.17(387) 0.0026 
Previous TIA 5.68(215) 7.01(258) 0.0186 
Previous Ischemic 27.08(1025) 26.15(963) 0.3652 
Previous Valvular 1.95(73) 1.07(39) 0.0022 
NIHSS at 2(0-3) 2(0-3) 0.0776 
Pro-event 0(0-0) 0(0-0) 0.0685 

NIHSS, National Institute of Health Stroke Scale; IQR, 
interquartile range; ED, emergency department; EMS,emergency 
medical service; CHD, coronary heart disease 

 
Discussion 

The low proportion of patients using EMS 
(8.37%) indicates a lack of public awareness that TIA 
or minor stroke is a medical emergency in China. In 
our study, older patients(65-74years) were less likely 
to use EMS or attend ED than younger patients, this 
seem to be in contrast to findings from some studies7, 

14 that older people were more likely to use EMS. 
Efforts should be made to inform this population 
about the risk of developing large infarcts and 
subsequent disability in China. Patients with a higher 
income as opposed to those lower more likely to use 

EMS or attend ED, suggesting our health care maybe 
have economic differences. 
 
Table2. Factors Related to the presenting to EMS 
or an ED after TIA or minor stroke: Multivariate 
Analysis 
 Adjusted 

OR 
95%CI P 

Age, y     
18–44 1   
45-64 0.897 0.724-

1.112 
0.3228 

65-74 0.765 0.612-
0.956 

0.0187 

75-84 1.053 0.833-
1.332 

0.6653 

≥85 1.122 0.777-
1.620 

0.5387 

Average monthly 
income per capita 

   

≤1000 Yuan 1   
1001-2000 Yuan 1.062 0.901-

1.250 
0.4740 

≥2001 Yuan 2.590 2.244-
2.990 

<0.0001 

Speech symptoms  1.343 1.208-
1.493 

<0.0001 

Headache or vertigo 1.223 1.090-
1.372 

0.0006 

Consciousness 
dysfunction 

3.129 2.397-
4.084 

<0.0001 

Family History of Stroke 1.290 1.107-
1.504 

0.0011 

Atrial fibrillation 1.539 1.180-
2.007 

0.0015 

Previous TIA 0.757 0.616-
0.929 

0.0078 

OR, odds ratio; 95%CI, 95%confidence interval; 
ED, emergency department; EMS,emergency 
medical service. 
 

Consciousness dysfunction, speech 
impairment, and headache or vertigo were associated 
with utilizing the EMS or attending an ED, perhaps 
these symptoms heightened sense of urgency. 
However, motor and sensory symptoms were not 
significant in this study. Public information on stroke 
symptoms is still needed, especially in high-risk 
populations. Furthermore, when patients are given 
information about stroke, more emphasis needs to be 
placed on the “call to action” and the emergency 
nature of stroke symptoms. 

Population surveys have demonstrated 
that public perception and knowledge of TIA is 
poor15, 16,and even those patients who recognized 
their symptoms as those of TIA did not always 
contact the EMS or attend an ED17, a phenomenon 
that has also been documented after stroke18, 19,which 
may explain why having a history of TIA did not 
have an effect on utilizing the EMS or attending an 
ED in our study.  
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More encouraging was the observation 
that patients with atrial fibrillation were more likely 
of utilizing the EMS or attending an ED , although 
this result seems to be in contrast to the usual poor 
awareness that the patients suffering from atrial 
fibrillation have increased risk of vascular diseases20. 
Having family history of stroke was an independent 
factor of utilizing the EMS or attending an ED in this 
study. Family members knew that the best response is 
to call an EMS or timely attend an ED in an 
emergency. This result is in agreement with another 
study18 ,which showed that family history of stroke 
was a factor independently associated with a call for 
EMS within 1 hour after acute stroke. 

Mass media educational campaigns do 
appear to work. An observational study assessing 
community stroke education with mass media 
campaigns observed increased ED attendance among 
patients with stroke and TIA21, which appeared to 
that the media campaign have very great effect on ED 
attendance in patients with TIA. This suggested that 
the effective public educational campaigns including 
taxi driver should be utilized in China. 

Although we think that our study data are 
valid, some potential limitations of this study should 
be discussed. TIAs and minor strokes before 
recurrence might have been under-reported as some 
patients are unable to give an account of previous 
TIA or minor stroke and corroborative accounts are 
not always available. A more comprehensive study of 
the factors associated with prehospital transport is 
needed in China, representing a mix of urban and 
rural hospitals and of research and community 
hospitals, including use of a standardized prospective 
interview questionnaire. 

In conclusion, only half of those with 
high-risk TIA and minor stroke used EMS or 
attended ED in China. If the factors that influence 
utilizing the EMS or attending an ED can be better 
understood, interventions could be developed to 
increase these actions among this population. More 
effective work is needed to educate the public to seek 
medical review immediately after TIA and minor 
stroke in an attempt to avoid recurrent stroke and its 
devastating consequences. 
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Abstract: In the past decade, oxygen radicals have been associated with the development of depression. 
Osmanthus fragrans is a plant that is distributed in areas of China, Japan and Taiwan. Report show that 
Osmanthus fragrans flower extract (OFFE), which contains a high amount of total flavonoid and polyphenol, has 
a significant antioxidant effect, and even has a neuroprotective function. The present study investigated the 
effects of OFFE on maternally deprived rats (MDP) in early life. The oxygen radical absorbance capacity 
(ORAC), glutathione (GSH) measurements and forced swim test (FST) were conducted to estimate the effects of 
OFFE on the MDP rats.The data showed that OFFE caused a significant dose-dependent increase in ORAC and 
GSH in the organs of the MDP rats, including the brain. At lower doses, the specific brain regions of MDP rats, 
such as the hippocampus, cerebral cortex, thalamus and cerebellum, also saw a significant increase in ORAC and 
GSH. In addition, the immobile time in the FST of OFFE treated MDP rats fell significantly at all treated doses. 
Moreover, the results of lower dose treatment experiments showed a correlation between the antioxidant ability 
of OFFE and its  antidepressant effects. The results indicate that OFFE can strengthen the ability to carry out 
antioxidation in MDP rats, and that the depression-like behavior of such rats can be decreased due to the 
antioxidant effect of OFFE.   
[Chien-Ya Hung, Yao-Hung Yang, Yu-Cheng Tsai, Min-Yuan Hung, Chih-Hung Lin. The Effects of 
Osmanthus Fragrans Flower Extract on Maternally Deprived Rats in Early Life. Life Sci J 2012;9(4):3173-
3178]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 465  
 
 Keyword: depression, osmanthus fragrans flower, maternally deprived rats, the hippocampus, the cerebral cortex, 
oxygen radical absorbance capacity, forced swim test 
 
1. Introduction 

Reactive oxygen species (ROS), such as 
superoxide radicals, are reactive chemical species 
generated during normal metabolic processes, and in 
excess these can damage lipids and proteins [1-3]. 
Under normal physiological conditions, there is a 
balance between the oxidative and antioxidative 
systems in an organism, with oxidative stress caused 
by an imbalance between these systems in favor of 
the former [1]. The causes of oxidative stress have 
been attributed to either increased generation of 
reactive oxygen species, or impaired enzymatic or 
nonenzymatic defenses against them. Oxidative stress 
is always detrimental to the proper functioning of the 
brain, and can adversely alter neuronal signaling and 
inhibit neurogenesis [4]. In recent years, oxidative 
stress has been shown to contribute to the etiology of 
depression [4], and it has been found that major 
depression is often accompanied by a decreased 
antioxidant status and by induction of oxidative 
pathways [5]. However, the evidence for the curative 
effects of antioxidants on depression is still limited, 
and this is one of the motivations for the current 
study. 

Osmanthus fragrans, also known as sweet 
osmanthus of sweet olive, is a species of Osmanthus 
native to Asia, found from the eastern Himalaysa 
through southern China, and to Taiwan and to 
southern Japan [6, 7]. Previous reports have shown 
that the dried flowers of Osmanthus fragrans have 
neuroprotective, free radical scavenging and anti-
oxidative effects [8, 9]. There is also evidence that 
the pulp of Osmanthus fragrans, which is often 
considered agricultural waste, may be a promising 
source of natural antioxidants [10]. In addition, tea 
made from the flowers of the plant is widely used in 
Asia for the treatment of menopathies [11]. However, 
the antioxidant effects of Osmanthus fragrans with 
regard to depression have received little attention by 
researchers.  

The development of an appropriate animal 
model for use in the depression-related studies is 
essential. The treatment of maternal deprivation 
during early life is widely used to generate 
depression-like symptoms in animals [12, 13] and the 
60-min maternal isolation protocol in early life is 
well established  in our laboratory to achieve this 
[14,15]. Therefore, rates that underwent 60-min 
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maternal isolation in early life were used in the 
present study. In addition, the FST was carried out to 
evaluate the level of depression in rats, based on the 
index of the time spent immobile in the swimming 
test [16, 17].  

The present study was carried out in order to 
assess the effects of OFFE on the depression, as well 
as to clarify the related mechanism in the antioxidant 
pathway.  
 
2. Materials and methods 
Animals  

This study was conducted in conformity with the 
policies and procedures detailed in the “Guide for 
Animal Care and Use of Laboratory Animals”. The 
animal experimental protocols were confirmed by the 
Institutional Animal Care and Use Committee 
(IACUC) of Chung-Hwa University of Medical 
Technology. Adult male Sprague-Dawley rats 
weighing 150-170g at the time of testing were housed 
at a constant room temperature (22±1°C) and 
humidity (50±10% RH) with a 12-h light/dark cycle. 
Food and water were available ad libitum. 
 
The preparation for the reagent of Osmanthus 
fragrans  

The original extract stock of Osmanthus 
fragrans was obtained from the Seng-Da cGMP 
pharmaceutical factory in Taiwan. The extract stock 
was dried and condensed in a freeze dryer for over 72 
hrs, in order to keep it in an anhydrous condition. The 
extract sample was then collected and kept in frozen 
storage at -20 .℃  
 
Maternal deprivation in early life protocol  

The maternal deprivation protocol in early life 
was used to produce rats with depression-like 
symptoms, as described in detail previously [15]. In 
brief, pregnant Sprague-Dawley rats arrived at the 
animal facility on gestational day 12. The pups were 
sexed and culled into litters of 8-10 male pups and 
randomly assigned to maternal deprivation for 60 min 
per day for 14 days. When all pups were weaned, the 
rats were maintained four per cage at a constant room 
temperature of 22±1 0C in a 12-h light/dark cycle ( 
light on at 6:00 A.M. ) with free access to chow and 
water. 

 
Oral administration of OFFE protocol  

MDP rats were assigned into control and OFFE 
treated groups. After 28 days, the MDP rats were 
subjected to oral administration of OFFE. The extract 
was prepared at the doses of 0.01g/kg, 0.1g/kg, 1g/kg 
and 6g/kg. The MDP rats were then randomly 
assigned to oral administration of OFFE at various 
doses. From days 29 to 42, the rats were fed with 

OFFE via the feed trough once daily. The treated and 
untreated  rats were then subjected to FST or 
antioxidant ability measurements.  
 
Assay for oxygen radical absorbance capacity 
(ORAC)  

Tissue excised from the rats was homogenized, 
and 15 μl of the homogenizer was dissolved with 100 
μl of 0.1 μM β-phycoerythrin (Sigma) and 85μl of 75 
mM AAPH. A ELISA reader was then used to 
estimate the ORAC of the tissue. The absorbance 
wavelength was set at 485nm, and the detection was 
carried out for120 min. The ORAC calculation 
formula is as follows:  
“S = ( 0.5+ f 5 / f 0 + f 10 / f 0 + f 15 / f 0 …….+ f 
65/ f 0 )*5” 
“ORAC value (μM) = 20 * k * ( Ssample－Sblank) / ( 

Strolox－Sblank)” 
 where  k is the sample dilution factor 
 
The measurement for the glutathione (GSH) 
content 

Tissue excised from the rats was homogenized, 
and 150 ul of the homogenizer was added to a 
number of vials. The samples in each vial were 
dissolved using 450 μL of 5% TCA solution, and a 
soluble extract was then obtained after pelleting the 
crude membrane fraction by centrifugation (1000 
rpm for 10 min, 4 ◦C). 30ul of the supernatant 
dissolved with 140ul of 0.4 M TRIS buffer and 10ul 
of 0.01M DTNB was resolved in a 96-well detection 
plate. After 5-min rest, the ELISA reader (OD: 
405nm) was used to measure the GSH content of the 
tissues.  
  
Forced swimming test   

MDP rats were immersed in plexiglass cylinders 
(diameter 18 cm, height 38 cm) filled to a depth of 25 
cm with water at 25°C. The FST was carried out on 
two consecutive days. On the first experimental day, 
rats were gently placed in the water for a 15 min 
period of habituation. On removal from the water, 
they were placed in a plexiglass box under a 60W 
bulb for 30 min to dry. The next day, they were 
placed in the cylinders and observed for 5 min. 
During this period, the total time that spent immobile 
(i.e., making only the movements necessary to 
remain afloat) was measured, and the immobility 
time (IMT) was calculated as the immobility time / 
total testing time*100%. After a 5-min test, the rats 
were removed from the water and placed in a 
plexiglass box under a 60W bulb for 30 min to dry 
and rest.  
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Statistics 
The results are expressed as mean ± SEM. 

Sample sizes are indicated by n.  
Comparisons between groups were carried out with a 
one- or two-way analysis of variance (ANOVA). 
Differences between two groups were compared 
using the unpaired Student’s t-test, with p<0.05 
considered statistically significant.   
 
3.Results 
 
Clarifying the antioxidant effects of OFFE on 
control MDP rats 

 After 14 days of OFFE oral treatment, 4-week-
old MDP rats were sacrificed for organ tissue 
analysis with regard to ORAC and GSH. Specifically, 
the organ tissues, including the brain, heart, liver, 
spleen, lung and kidney, were obtained for analysis. 
In figure 1A, the data show that the organ tissues 
taken from 1g/kg OFFE treated MDP rats had no 
significant enhancement in ORAC, except for the 
brain and the liver (figure 1a , the brain: control, 
0.02%±0.04; 1g/kg OFFE treated MDP, 1.80%±1.11 
; p<0.001 compared to control; the liver: control, 
1.76%±0.49; 1g/kg OFE treated MDP, 2.22%±0.78 ; 
p<0.05 compared to control, n=6 in each group). 
However, all the organ tissues taken from 6g/kg 
OFFE treated MDP rats showed significant 
enhancement in ORAC (figure 1a , the brain, the 
liver, the lung and the kidney groups, p<0.001 
compared to control, n=6 in each group; the heart and 
the spleen groups; p<0.01 compared to control, n=6 
in each group). Figure 1b shows the results for the 
GSH content. The data showed that all the organ 
tissues taken from 1g/kg or 6g/kg OFFE treated MDP 
rats expressed a significant increase in the amount of 
GSH compared to the control MDP rats (figure 1b, 
the brain, the liver, the spleen, the lung and the 
kidney groups; p<0.001 compared to control, n=6 in 
each group).  

 
 
 
 
 
 
 
 
 

Figure 1. Estimation of the antioxidant effects of 
OFFE on the organs of MDP control rats 
 
    The MDP control rats treated with OFFE orally for 
14 days. Then the rats were sacrificed and the organs 
(brain, heart, liver, spleen, lung, kidney) were taken 
out and homogenized for the measurement of ORAC 

and GSH. (a) At the dose of 1g/kg OFFE treatment, 
the brain expressed a significant increase in ORAC 
(versus control, p<0.001), and the liver also showed a 
lower, but still significant, increase in ORAC. At the 
dose of 6g/kg OFFE, all the screened organs 
expressed a significant increase in ORAC (versus 
control, p<0.001). (b) The quantitative measurement 
of GSH in screened organ tissues was also carried 
out. Two doses, 1g/kg and 6g/kg of OFFE, were also 
examined here. The data showed that all the screened 
organ tissues produced significantly increased 
amounts of GSH at the two doses of 1g/kg and 6g/kg 
of OFFE (versus control, p<0.001). 
 
Estimation for the depression-like behavior of 
OFFE treated MDP rats 
   After 1g/kg and 6g/kg OFFE oral treatment for 14 
days, MDP rats were subjected to the FST. The data 
showed that MDP rats treated with 1g/kg and 6g/kg 
OFFE has an obvious reduction in the IMT in FST 
(figure 2, naive, 126.2%±4.2; control, 191.5%±12.9; 
sham, 171.0%±14.7; 1g/kg OFFE treated MDP, 
61.2%±16.9; 6g/kg OFE treated MDP, 55.5%±13.3 ; 
p<0.001 compared to sham, n=6 in each group). 
 

 
 
Figure 2. The depression-like behaviour of OFFE 
treated MDP rats was estimated by the forced swim 
test. MDP rats administered orally with OFFE at 
1g/kg and 6g/kg for 14 days were subjected to the 
forced swim test. The data showed that MDP rats, 
treated with OFFE at 1g/kg and 6g/kg, produced 
significant and equivalent reductions in the 
immobility time in the FST. 
 
Identifying the effects of OFFE on depression 
related brain regions based on the lower dose 
treatment 

Based on the lower dose treatment, the sensitivity 
of the antioxidant response to OFFE in the depression 
related brain regions would reflect the correlation 
between the antioxidant effects and the anti-depression 
effects of OFFE. In figure 3, the data show that the 
depression related brain region tissues taken from 
0.01g/kg, 0.1g/kg, and 1g/kg OFFE treated MDP rats 
expressed significant enhancement in ORAC (figure 3, 
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the whole brain, the cerebellum, the medulla, the 
hippocampus, the thalamus and the cerebral cortex 
groups; p<0.001 compared to control, n=6 in each 
group). Figure 4 shows the results for the amounts of 
GSH. The data show that the depression related brain 
region tissues (except for the cerebellum) taken from 
0.01g/kg, 0.1g/kg, and 1g/kg OFFE treated MDP rats 
had a significant increase in the amount of GSH (figure 
4, the whole brain, the medulla, the hippocampus, the 
thalamus and the cerebral cortex groups; p<0.001 
compared to control; the cerebellum; p>0.1 compared 
to control, n=6 in each group). 

 
Figure 3. The estimation of the antioxidant effects of 
OFFE with regard to ORAC in depression related 
brain regions 
 

MDP rats treated with OFFE at the doses of 
0.01g/kg, 0.1g/kg and 1g/kg were sacrificed, and the 
depression related brain regions, the hippocampus, 
cerebral cortex, thalamus, cerebellum, medulla, and 
even the whole brain, were then dissected out. The 
antioxidant abilities of these brain regions were 
estimated by measuring the level of ORAC. The data 
showed that the OFFE extract could significantly 
increase the level of ORAC in the depression related 
brain regions at various doses. 

 
Figure 4. The estimation of the the antioxidant effect 
of OFFE with regard to the level of GSH in the 
depression related brain regions 

 
MDP rats treated with OFFE at the doses of 

0.01g/kg, 0.1g/kg and 1g/kg were sacrificed. , and the 
depression related brain regions, the hippocampus, 
cerebral cortex, thalamus, cerebellum, medulla, and 
even the whole brain, were then dissected out. The 
antioxidant abilities of these brain regions was 
estimated by measuring the amount of GSH. The data 
showed that the OFFE extract could significantly 
increase the amount of GSH in the depression related 
brain regions, except the cerebellum, at various 
doses.   

 
Estimation for the effects of OFFE at lower doses 
on the depression-like behavior of MDP rats 

The antioxidant effects of OFFE on depression 
related brain regions suggest some relationship may 
exists between the antioxidant and anti-depression 
effects of OFFE, and thus the depression-like behavior 
of the lower dose OFFE treated MDP rats was 
estimated. Rats treated with 0.01g/kg, 0.1g/kg, and 
1g/kg OFFE orally for 14days were subjected to the 
FST. The data show that the MDP rats treated with 
0.01g/kg and 0.1g/kg OFFE had a less significant 
reduction in IMT in the FST (figure 5, naive, 
126.2%±4.2; control, 191.5%±12.9; sham, 
171.0%±14.7; 0.01g/kg OFFE treated MDP, 
129.3%±13.2; 0.1g/kg OFFE treated MDP, 
131.6%±2.1; p<0.05 compared to sham, n=6 in each 
group). However, the rats treated with 1g/kg OFFE 
still had an obvious reduction in IMT in the FST 
(figure 4, sham, 171.0%±14.7; 1g/kg OFE treated 
MDP, 61.2%±16.9; p<0.001 compared to sham, n=6 in 
each group). 

 

 
Figure 5. The effects of OFFE at the doses of 
0.01g/kg, 0.1g/kg and 1g/kg on the depression-like 
behavior of MDP rats.  
 

MDP rats were orally administered OFFE at 
0.01g/kg, 0.1g/kg and 1g/kg respectively for 14 days 
and then subjected to the forced swim test. The data 
showed that MDP rats, treated with OFFE at various 
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doses, produced obvious reductions in IMT during 
the FST. 
 
4. Discussion 

The results of this study demonstrate that 
treatment with OFFE could significantly strengthen 
the antioxidation ability in the rats with depression-
like symptoms. In addition, they show that the OFFE 
treatment reduced the depression-like behavior of the 
MDP rats. The results also suggest that this latter 
effect might be due to the increase in the amount of 
ORAC and GSH in the depression related brain 
regions of MDP.       

Many studies have shown that the development 
of depression can be attributed to the damage caused 
to neurons by oxygen radical species (ORS)[1, 2; 4, 
18]. However, whether antioxidant substrates are able 
to reduce depression has been unclear in the 
literature. Some evidence suggests that antioxidants 
could decrease depression-like behavior in animals, 
based on the results of indirect animal model 
experiments [19, 20]. In the present study, a more 
direct depression animal model, namely MDP rats, 
were used to assess the contribution of antioxidants 
to alleviating depression. The data showed that 
OFFE, an effective antioxidant [8, 9, 21, 22], can 
significantly increase the levels of ORAC and GSH 
in the depression related brain regions of MDP rats  
(figures 3 and 4). In addition, at the lower doses of 
OFFE treatment, the depression-like behavior of 
MDP rats was also significantly improved (figure 4). 
The results of this study thus provide convincing 
evidence for the contribution of antioxidants to the 
alleviation of depression.     

It is of interest to consider whether as the 
antioxidation ability increases, this is accompanied 
by greater antidepressant effects. from the results of 
the current study show that the levels of ORAC in 
depression related brain regions show a dose-
dependent increase when treated with OFFE (figure 
3). Figure 4 also shows that the antidepressant effects 
of OFFE increase along with the treatment dose. In 
addition, the ceiling effect of OFFE treatment 
appears to be at a dose of 6g/kg, while the optimal 
dose is 1g/kg (figures 2 and 5). Taken together, these 
results suggest that the increased ability of 
antioxidation associated with OFFE can alleviate 
depression in MDP rats. In addition, the results of the 
lower dose treatment experiments also show a close 
association between the antioxidant ability of OFFE 
and the reduction in depression-like behavior in MDP 
rats. This is more evidence of the correlation between 
the antioxidant and antidepressant effects of OFFE, 
and it is likely that the antidepressant effects may be 
caused by the antioxidation effects.       
 

5. Conclusions 
The results of this work not only reveal the 

positive effects of OFFE with regard to increasing the 
antioxidant ability of MDP rats, but also the 
antidepressant effects of OFFE. Therefore, treatment 
with OFFE is likely to be an important candidate for 
the prevention or intervention of depression.  
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Abstract: Job satisfaction as one of the most important element in increasing  the  efficiency and provides the 
positive lookout in individual with increasing  job satisfaction  , depression will decrease . Depression is a mood that 
deeply effects on  individuals  feeling  thought ,behavior and health and they feel blue , hopelessness and empty and 
have no satisfaction  of their  jobs and other situation  of  their a life and every thing is indifferent for them . they 
deprecate whit their job ,environment ,coworkers ,with increasing the depression ,job satisfaction will decrease and 
with increasing the job satisfaction ,the depression will decrease  .there is a meaningful linkage between depression 
and job satisfaction.The target of this research is finding the relation between job satisfaction with depression of 
personnel of hygienic and re medical  center of  tonekabon township which how many personnel of the re medical 
centers of  Tonekabon township have depression and with the same proportion how many people a satisfied with 
their job .And wether  the relationship between job satisfaction with depression is meaningful or not .so that with 
increasing the job satisfaction, depression will decrease and viceversa. The method of this research is solidarity type, 
therefore from 520 personal of Statistical society of Tonekabon hygienic and re medical. Centers, randomically 105 
persons were chosen and fulled two questionnaire of Rant’s job satisfaction and Back’s depression. statistical datas 
were provided through spss statistical analysis of Spirman exam that has 99%(sij=0.000) confidence coefficient , 
that  shows  there is  a meaningful relation between job  satisfaction and depression . we result  that there is a 
meaningful  relationship between job satisfaction , depression will decrease and viceversa . 
 
 [Shohreh Ghorbanshirodi, Javad Khalatbari, Mohammad Akhshabi. Relation between job satisfaction and 
depression of tonekabon  township hygienic and  re medical center of  personnel. Life Sci J 2012;9(4):3179-
3182]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 466 
 
Key words:  Job satisfaction ,depression ,rant’s job satisfaction questionnaire ,back’s depression  questionnaire , 
personnel of hygienic and re medical  centers .  
 

Introduction:  
Job  satisfaction is one of  the  most  important 
elements in increasing  the efficiency  and 
providing positive  lookout in  individual to  his 
/her work  . heresy   and  blanchard  belive that job 
satisfaction is a function of  organational prospects 
adjustment with individuals total nature needs  - 
whenever both of  them  agree or  conflict  , 
synchronically behavior will comply with 
organization’s prospects and individuals  needs so 
that efficiency and satisfaction produce 
synchronically .(2003 ) . 
Victoro room explains about job  satisfaction : It  is 
a kind of  mental with drawl that individual has of  
his/her job and it’s doing  a kind of  organizational 
behavior . so  , satisfaction and implementing the 

work creat with completely different elements . 
(2002 ,Saatchi) . 
So whenever personnel satisfy with the nature of  
their job and  salary ,have  suitable occasion for 
promotion and  be satisfy with their coworkers and 
supervisors . job satisfaction demonstrate 
individual’s feeling and job  individuals like their 
values ,viewpoints and tendency and also work 
environment ‘s traits . job satisfaction is an 
effective factor on personnel’s operation and 
organization exploitation .it effect on individual’s 
satisfaction feeling of  her/his life . 
Kendal and haplin suggested five work dimension 
as follow  work nature and salary, promotion 
opportunity of supervisor ,manager and coworkers, 
These dimensions  are the most important work’s 
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traits that individuals response effectively respect 
to them.(Nazari and A’zam Zadeh, 
2005).Individuals’ interests ,motivation viewpoint 
and personality is from  one side , and work 
features like environment , organization dimension 
and culture and  also management is from other 
side . if  these factors endorse each other will cause 
a situation that person feel satisfaction of 
him/herself (sayeh,2010) .job satisfaction  regard  
to the work  and coworkers is result of personals 
impression that  how their prospection’s provide 
with their job (2003 ) . 
When  we say that  a person  has great job  
satisfaction , in fact we mean that  he/she love 
his/her job so much , has positive feelings of it and 
satisfaction his/her needs     Through it .(2002 )  
There are three dimension of job satisfaction as 
below : 
1.It is a sentiment response regard to job situation . 
2.It specify in relation to complying the 
prospection and needs . 
3 . It is created with  some attached view points 
.job satisfaction is a kind of positive viewpoint 
regard to individual’s job that is effected by some 
elements like work environment situation ,work 
organizational system ,environment relations and 
cultural factors and generally job  satisfaction is a 
collection of feelings and sentiment that people 
have from their jobs .  
In loans sight (2002) ,job’s mental pressure is an 
agreeable reasons .to external situation that causes 
physical ,mental and manner al abnormality in 
organization members .mental pressure in job 
environment can have disadvantageing effects on 
personnel’s physical and mental health and 
increases stress that impress in creation of 
depression with having no job satisfaction 
(tiswall2002,milvar 2005) . 
 
 
Depression  
Depression is the most current disease that every 
year about 10-15 % of population take it .  
In today’s society ,depression is a kind of and 
illness .this illness is one of the most current 
chronic illness and from every 10 out patients . 
One get it .This disorder can manifestly decrease 
patients function in every job’s fields ,social and 
family relationship and also causes not to enjoy 
and having emotional and mental pressure 
.Depression is a state that deeply his/her realization 
method will change him/her from himself /herself 
and environment . In fact depression create because 
of battle in personal tendency . 

As the clinical depression report show , it is a 
health problem in the world that because of it s 
widely growth development is called cold .(2002 )  
Depression is one of the basic mental 
unorganization (mehryar, 2004 )  
Depression is a state that deeply effects on  feelings 
, thought , behavior and physical health (salmi 
,nebz ,translation by khalkhali zaviyeh, 2004)and 
how changes the realization of depression are 
depressed mood and lack of intrest and enjoy . a 
depressed person may propose that feels sorrow 
,disappointing , empty and nothing . depressed 
mood has special model format for the patient that 
is different from common sadness .depressed 
patients sometimes complain for crying disability 
almost all the patient complain about reduction of 
energy and energy and disorder in work ( Kaplan 
sadouk, p95)  
At present the fourth current illness in the world is 
depression and based on the announced statistics 
from universal Hygienic organization ,three 
millions people suffer depression in the world and 
according to estimation that have been done , it’s 
expected that his illness would be the second 
current one in the world until 2020 . 
Depressed person does not have enough power and 
motivation for doing the routine activities and 
study and work function and relationship will be 
disordered . He /she is such sad and disappointed 
that can’t find solution for her /his problems or 
decide for his /her life ‘s important problems or 
decide for his/her life’s important problems and 
sometimes some of them that are sever depressed 
think about suicide .  
Depression disorder can have negative effect on 
adhesion relationship . 
Depression disorder has particular important in set 
of mental problems .(keras,kamp and koukeh ) 
people who are more humorist explain their 
problems more easily ,and they try to reduce their 
sadness with support of other against the routine 
problems and therefor .they would enjoy more 
effectiveness (nezleck and darcks 2001 ) .  
Depression is a kind of feeling angrier and wrath 
regard to others ,feeling vanity and empty about 
meaning of the life , and disability in gaining 
happiness and pleasure that involves a wide 
spectrum of human’s negative tensions and a broad 
part of routine and common experiences like anger 
.horror , sorrow and despondency (fitz Patrick and 
sherry 2004 ) 
 
Theory  
The assumption is that there is an that is an inverse 
relationship between job satisfaction and 
depression ,it means that with increasing job 
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satisfaction , depression will decreas and viceversa 
. 
 
 
 
Method: 
The research methods type is adhesional .there are 
520 person in statistical society and 105 persons 
were chosen as sample . 
71person (67.5%)of this 105 persons are men 
(32.5%),31 persons (29.5%) are single and 74 
person (70.5%) are married . 
There are 36 person (34.3%) with ages from 20 to  
25 ,2person (1.9%) with age of  25 to 30 ,33 
persons (31.4%) with age of  30  to 35 ,17 persons 
(16.2%)from 35 to 40  12 persons (11.4%) from  
40 to 45 and  5 persons (4.8%) from 45 to 50 work 
background of  46 person  is from is from 1 to  5 
years , 8 persons  from 5 to 10 ,12 persons from  
from  10 to 15 years and 4 person from . 15 to 20 
years . 
 
 
Tool: 
 Dant and his co workers  job  satisfaction  
questionnaire in format  of two  elemental theory  
of  Herzberg has been provided in 1966 . This 
questionnaire  was translated from  English to 
Persian  bay  monavar mojarad zadeh  in 1994 and 
in  2008 Fath abadi identified it s norms in Iram . 
this questionnaire has been accepted by  us her 
professor and counselor . 

In  postgraduate thesis with guidance of  
shafi’abadi this exequatur with  the topic of job 
consulting effectiveness on job compatibility 
method and job  satisfaction in creas of  bus factory 
. 
The questionnaire involves 36 phrase and there is a 
seven degree scale in front of every phrase . It asks 
the responsor to read the phrase carefully and then 
determine her/his agreement measure with degrees 
from one to seven . Degree one is the lowest degree 
of satisfaction and seven is the  higher one .  
Back depression questionnaire  
This  examination is used not only in recognizing 
the patients but also  in  natural  population  and 
has positive and more adhesion with other scales  
.This questionnaire was created by  back in 1976 
and there was a revision on it  in 1979 . Its 
credibility has been certifiable . 
 
 
Statistical analysis  
Findings  
55 persons (52.4%) with high job satisfaction ,2 
persons (1.9%) with low job  satisfaction ,48 
persons (45.7%) with medium job  satisfaction ,6 
persons (5.7%) with low  depression ,15 persons 
(4.3%) with depression possibility  and 83 persons 
(79%)natural .  
Finding  through spss statistical analysis of 
spearman examination are as below :  
 
 

 
 
Depression  Satisfaction   
0.344 1.000 Correlation coefficients  Satisfaction  
0.000  Sij 
105 105 N 
1.000 0.344 Correlation coefficients depression 
 0.000 Sij 
105 105 N  
 
 
This table shows that there is a meaningful 
relationship between job satisfaction and 
depression with  99% (sij=0.000 ) coefficient . this 
mean that there is a relationship between job 
satisfaction and depression so that with increasing 
the depression ,job satisfaction will decrease .  
 
 
Discussion and resulting  
The result show that the relationship between job 
satisfaction and depression meaningful , increases 
and viceversa will what ever  job  satisfaction  
reduces  . having  a successful  life  needs  having  

job  satisfaction , reliance to  God , avoiding  
disappointment  and therefore  depression . 
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Abstract: Distance education dictates changes in behavior for both the teacher and the learner. The successful 
student develops persistence and skills in self-directing work. The successful distance education teacher becomes 
conversant with new technology and develops new instructional styles, moving from creating instruction to 
managing resources and students and disseminating views. Administrative and faculty support for distance 
education are critical to the success of this instructional method. Administrators should take note that the 
implementation of a distance education program may allow access to a greater number of students. However, the 
time and work associated with teaching at a distance exceeds the normal requirements of campus-based instruction.  
Students in distance education settings perform as well or better on assignments, class activities, and exams when 
compared to campus-based students .Nevertheless, students must maintain persistence and a clear focus to succeed 
in a distance learning situation. Self-direction, a passion for learning, and strong individual responsibility are 
important influences on achievement. There are indications that distance education works best for more mature, 
motivated, well-organized, and already accomplished learners . 
 [Mahdi Nazarpour. Characteristics of Online Education and Traditional Education. Life Sci J 
2012;9(4):3183-3187]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 467 
 
Keywords: Online Education, Traditional Education 
 
Introduction: 

When the standardization and the requirements 
for training by the third millennium will be talking, 
unconscious form, design and construction to provide 
context and use tools and indicators to teaching the 
principles of community-based knowledge to the mind 
is centered. . No doubt these requirements and identify 
the correct tools and proper utilization of their functions 
according to accelerate the development expected in the 
knowledge-based information society will be effective. 
Such concerns and problems that any country in its 
development plans in motion to the information 
becoming a knowledge based society means a society 
would be faced with the centrality of knowledge, 
Dealing with existing tools and how these tools are 
used. 

Led the way when dealing with those massive 
training programs available to speak to the 
technological tools that we expect to occur that planners 
and decision makers that planners and decision makers 
of large structures, especially university education 
according to the image Access to the development of 
community information are available on these tools are 
selected and used. 

Massive wave of data produced in today's 
world it nicknamed the "information age" has all day 
and through various means of communication in the 
world will move on its size are added. Other hand, as 
we're not the world witnessed the development of the 
role of information communication devices transporting 
feedback fast and absorb the information around the 
world, we forget 

Therefore, information and communication as 
the main lever or two important moves in developing 
wings, we learn. Meanwhile, proper utilization of the 
capacities of these two valuable and effective indexes in 
the general development concept for any society and the 
principles of a critical need is considered. With a view 
to clarifying this issue can be paid in the best way to 
create a platform for developing data standards and 
access to a knowledge based society, what really can be. 
To achieve a clear and practical answer in this area 
before all the existing definitions and indicators 
mentioned placed. 
 
What is Distance Education? 

Distance education is education designed for 
learners who live at a distance from the teaching 
institution or education provider. It is the enrollment 
and study with an educational institution that provides 
organized, formal learning opportunities for students. 
Presented in a sequential and logical order, the 
instruction is offered wholly or primarily by distance 
study, through virtually any media. Historically, its 
predominant medium of instruction has been printed 
materials, although non-print media is becoming more 
and more popular. It may also incorporate or make use 
of videotapes, CD or DVD ROM’s, audio recordings, 
facsimiles, telephone communications, and the Internet 
through e-mail and Web-based delivery systems. When 
each lesson or segment is completed, the student makes 
available to the school the assigned work for correction, 
grading, comment, and subject matter guidance by 
qualified instructors. Corrected assignments are 
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returned to the student. This exchange fosters a 
personalized student-instructor relationship, which is 
the hallmark of distance education instruction. 
Historically, most distance education courses were 
vocational in nature, but today courses are offered for 
academic, professional, and avocational purposes for 
students of all ages. There are numerous specialized 
programs, such as those for blind persons and for 
parents of small children with hearing impairments. 
Distance education is available in practically any field, 
from accounting to zoology. Courses are offered in 
gemology, high school diploma, journalism, 
locksmithing, child day care management, yacht design, 
and many fascinating subjects. Distance education 
courses also vary greatly in scope, level, and length. 
Some have a few assignments and require only a few 
months to complete, while others have a hundred or 
more lesson assignments requiring three or four years of 
conscientious study. Since 1890, more than 130 million 
Americans have studied at DETC member institutions, 
including Franklin D. Roosevelt, Walter P. Chrysler, 
Walter Cronkite, Barry Goldwater, Charles Schulz, and 
many other distinguished alumni of DETC members. 

Unlike most distance education courses offered 
by traditional colleges and universities that are semester 
and classroom oriented, with courses offered by most of 
the DETC-accredited institutions you can study any 
time and anywhere. Distance education is especially 
suited for busy people who wish to increase their 
knowledge and skills without giving up their jobs, 
leaving home, or losing income. You learn while you 
earn. Many courses provide complete vocational 
training; others prepare you for upgrading in your 
present job, without losing wages, experience or 
seniority. You receive individual attention, and you 
work at your own pace. In recent years, technology has 
played a significant role in transforming the traditional 
distance education school into a dynamic, interactive 
distance learning method using toll-free telephone lines, 
as well as a diverse array of personal computers, video 
devices, CD and DVD ROMs, online courses over the 
Internet, interactive devices, and other modern 
technological innovations. The future for distance study 
promises to be exciting! 
 
Benefits of Distance Learning: 

Benefits and opportunities that distance 
education provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can not 
attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not live 
in the country.  
 

 
Educational  methods in distance learning:  

Today, under the new system replaced the 
traditional systems of learning and learning week (ie 
tutoring methods, lectures) are: 

Multimedia courses: 
These courses and widely used elements of image, 

communication, graphics and simulated components, 
animation and communication elements for guidance 
and tips, and talk back on course and curriculum issues 
are held. 
- Enhanced communication mechanisms: 
The mechanism of any texts simultaneously, and 
asynchronous audio-visual communications to protect 
you. This case allows students to practice on topics 
learned will give. 
- Written test: 
 thus, question and test via a distributed communication 
network, are corrected and returned. These exams 
through video conferencing support and runs. 
-Virtual Seminar:  

thereby different groups of students in different 
geographical environments linked together makes. 
- Collaborative virtual laboratories: 
 the laboratory of the Group's activities are supported. 
Workshops such as software engineering. 
-Smart academic factors:  
academic factors that inform intelligent, support and 
guidance students pay. 
 
 Remote educational tool:  

distance learning tools and supplies various 
uses. These tools in four main courses are: 
A - Audio Tools:  

Audio tools include training such as two-way 
interactive telephone, video conference, shortwave 
radio and a strain of tools such as audio tape and radio. 
 B - Image tools:  
including slides, films, video tapes and video 
conferences. 
C - Data:  

Computers as electronic data are sent and 
received. Because the data word description for a wide 
range of educational tools is used.  
Computer applications for distance education are 
varied and include the following: 
1- Training to Computer Management. 
 2 - Computer Assisted Instruction.  
3 - through PCs.  
4 - e-mail, telegraph, computer conference and the 
World Wide Web simultaneously.  
D - Print: 

The main element of distance education 
programs, particularly in the exchange and delivery 
system information tools are considered.  
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Pros and Cons of Online Education 

Nowadays it is possible to do almost anything 
online.Many different types of diplomas, certifications, 
and academic degrees are available from online learning 
institutions. 

This article discusses both the advantages and 
the disadvantages of online education. The Internet has 
enhanced and changed every aspect of our life, and now 
it is making inroads into the world of education. 

Online education and classes are not just a 
buzz; they are a new technology that is making a 
difference for teachers as well as students. 
Online Education Pros 

Of the many advantages and new possibilities 
of online education, here are some of the Strengths: 
1. Greater flexibility  

Online students have more freedom in 
choosing their programs and schedules. This allows 
many busy adults to adapt online courses to their 
already established everyday life of work and family. 

For many, this is simply the only way they can 
study for that degree which will take them farther in 
their career and life. 
2. Saves Time and Money 

Online education saves an enormous amount of 
time and money which in traditional education is wasted 
on commuting. Commuting is also very tiring, while 
online education means you can study from home, in a 
comfortable environment with everything you need 
close at hand Tuition also costs less for most online 
institutions. 
3. Logistics 

Traditional education is restricted due to 
logistical issues; there is only this amount of students 
who can be in a place at a given time, whereas in online 
classes, there is no question of paucity of space. As long 
as the online classes have the necessary bandwidth, an 
unlimited number of students can study, all over the 
globe. 

Then again, traditional classes would turn up 
expensive to maintain, because the educational 
institution needs to maintain a place and its facilities. 
When it comes to online education, all they need to do 
is to set up E-learning tools, an Internet connection and 
a website where people can learn. While this is not 
cheap too, but it is definitely cost less as compared to 
the costs of a place to carry on. 
Online Education Cons: 

To balance our view of online education, let’s 
consider some of the disadvantages/Weaknesses: 
1. Requires Self Discipline 

The greater freedom of online classes requires 
greater self disciplines, but not everybody has it. The 
comfort of studying from home may also reflect 
negatively on your motivation to do your best. 

Depending on your personality, home can 
provide as many distractions as traditional campus 
facilities (designed especially for studying). 
2. How well have you learned  

With online education, the students have a 
greater hold on the education process, and that is not 
always a good sign. For example, in online education, 
though the teachers set up the audio and video clips 
with the same dedication, it remains to be seen whether 
the students study it with the same dedication that they 
would in a classroom. 
3. No Campus Life 

Many people remember the college/university 
as the best time of their lives. Part of it is the campus 
life – During and after classes. One of the disadvantages 
of taking online education rather than traditional one, is 
that in online education you will not have the 
atmosphere of campus lawns, corridors and classrooms, 
huge libraries with real books you can hold. There will 
be no campus buddies and no campus culture. 
4. Internet Connection 

Another negative point of online education is 
that it entirely depends on the internet connection. 
Though many countries have a robust Internet 
connection and others are getting it soon, there are still 
countries, and areas in countries that do not have access 
to Internet and other enhanced technologies. It would be 
difficult to get online education in countries that have a 
limited online presence. 

These are just some of the distinguishing 
points between online classes and traditional classes. 
 
Online Education VS Traditional Education 

This article reviews the differences and the 
pros and cons of online VS traditional education. Gone 
is the world where only traditional, campus-based 
education existed and you only had to choose the 
university or college you wanted to study in. 
Someday, probably in the near future, Online Education 
will replace traditional institutions. At least, many 
degree programs will combine the on campus courses as 
well as online classes as a standard educational 
approach. 

But for now, the future student has to decide first 
whether he/she wants to study online or on a campus 
degree. Here are some points to consider the pros and 
cons of online and traditional institutions: 
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Abstract: Breastfeeding has long been recognized as the preferred method of feeding in the first year of life and 
W.H.O has recommended exclusive breastfeeding for 6 months.  Despite the clear benefits of breastfeeding to 
mother and infant, breastfeeding rates today continue to remain below of recommended level in many countries. 
Research has shown that mothers’ information about advantages of breastfeeding may be one of the predictor factors 
affecting breastfeeding, so this study has been done with objective of determination the effect of breastfeeding 
educational program on breastfeeding condition. A Quasi-Experimental study design was used to test the effect of 
breastfeeding educational program on exclusive breastfeeding duration. A convenience sample of 120 pregnant 
women referred to health centers of Ahvaz were selected and divided randomly in two groups. All women were 
primiparus and indicated their intent to breastfeed their infant. In their last month of pregnancy case group received 
breastfeeding educational program. Six month after delivery breastfeeding condition in two groups was determined 
by researchers. Findings of this study showed that the difference between means of exclusive breastfeeding duration 
between the two groups was statistically significant. The mean duration of exclusive breastfeeding was 5.2 month in 
case group compared to 2.05 for control group. The results of this study suggested that breastfeeding education in 
last trimester of pregnancy may increase the duration of breastfeeding and it seems that compilation of educational 
program in prenatal care of pregnant women is necessary. 
 [Hasanpoor Sh, Ansari S, Bani S, and Dr.Ebrahimi. The effect of breastfeeding educational program 
on breastfeeding condition. Life Sci J 2012;9(4):3188-3192]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 468 
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Introduction: 
Breastfeeding is one of the most important methods in 
children's health improvement and a basic strategy in 
providing children's survival and growth in society. The 
positive effects of breastfeeding on children's growth 
and development, as well as on mothers' health, are 
known for many years and it is noticed by the world 
health organization, UNICEF, and all scientific 
communities in the world. (1, 2) 
The world health organization recommends that 
children should continue exclusive breastfeeding during 
the first six months of their lives and then, along with 
complementary nutrition, continue it for 2 years. (3, 4) 
Different statistics show that in developing countries, 
due to not using mother's milk, the infant mortality rate 
is one child every 30 seconds and 1.5 million children 
every year. In these countries, 70 percent of infant 
mortality is due to not using mother's milk. 

 
Although the evidences show that the advantages of 
breastfeeding for human infant increases by increasing 
the duration of breastfeeding and exclusive 
breastfeeding, most women stop breastfeeding while 
only a few of them do that because of physical problems 
(6). With regard to the importance of breastfeeding in 
disease prevention and its advantages for mother and 
child, stopping breastfeeding, especially in first six 
months of the child's life, will be disadvantageous for 
the mother, the child, and the society. Many studies are 
done about exclusive breastfeeding, all of which show 
that breastfeeding rates and exclusive breastfeeding are 
still way far from fulfilling the world health 
organization's recommendations (7). Despite the fact 
that 96 percent of the mothers tended to breastfeed their 
children, the recent study in Japan showed that only 44 
percent of them had exclusive breastfeeding for the first 
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four weeks after childbirth and also less than 35 percent 
of Canadian mothers and 29 percent of American 
mothers had exclusive breastfeeding for 4 months (6). 
Although the ministry of health and medical education 
in Iran considers the promotion of breastfeeding as one 
of the important strategies for children's survival and 
growth and took some effective steps in that field, the 
prevalence of exclusive breastfeeding is very low. 
According to the last study done in Iran and titled 
"Reviewing the Characteristics of Population Indicators 
in year 2002", the indicator of exclusive breastfeeding, 
until the child was 6 months old, was reported to be 
23/1 percent in the whole country and 19/5 percent in 
the city of Ahvaz (8). 
The study done by Torabizadeh et al, shows that in most 
of the cases, stopping breastfeeding was due to the 
unawareness of women and the people around them (9). 
The studies done in different places of the world show 
that mother's awareness of the advantages of 
breastfeeding, her attitude towards breastfeeding, 
marriage age, increasing the level of education, family 
income, supports received from the family, decision 
making to breastfeed during pregnancy, the experiences 
related to the first breastfeeding, and her self-confidence 
during breastfeeding, were effective factors in the 
continuation of breastfeeding (10). Moreover, factors 
such as false beliefs in breastfeeding are the important 
reasons for stopping breastfeeding and interfere with 
breastfeeding. They are also important in feeding with 
powdered milk (11). 
Since women's awareness about breastfeeding is one of 
the effective factors on breastfeeding condition, and 
according to the low rate of exclusive breastfeeding in 
the city of Ahvaz, we decided to do the present study 
which aims to identify the effect of breastfeeding 
educational program on breastfeeding condition in the 
city of Ahvaz. 
 
Methodology: 
This study is a semi-experimental study that aims to 
review the effect of breastfeeding educational program 
on breastfeeding condition among the mothers who 
referred to health centers of Ahvaz in year 2010. 
In this study, all those women who were pregnant for 
more than 36 weeks and referred to health centers of 
Ahvaz for prenatal care formed the research population. 
The study inclusion criteria were: first pregnancy, 
gestational age of over 36 weeks, over 18 years of age, 
wish to breastfeed, no systemic disease (according to 
the mother stating it by herself), no breast abnormalities 
in mother, and having the minimum literacy level of 
guidance school. If the mothers changed their minds 
about participating in the study or an infant died, they 
were excluded from the study. 
In this study, the data collection instrument was a 
questionnaire consisting of two sections: the first 

section was related to personal-social characteristics of 
research samples and the second section was related to 
the women's breastfeeding condition in the sixth month 
after childbirth. The breastfeeding condition was 
divided into five columns: mother's milk (breast milk) 
only, consuming mother's milk in addition to other 
liquids, consuming mother's milk and less than a bottle 
of powdered milk per day, consuming mother's milk and 
a bottle (or more than a bottle) of powdered milk per 
day, and infant's feeding without using mother's milk. 
To achieve scientific validity of the instrument, content 
validity method was used and the instrument was 
analyzed by ten faculty members of the school of 
nursing and midwifery and their comments and 
suggestions were applied to the questionnaire. In order 
to achieve scientific reliability of the instrument, test-
retest method was used. 
In this study, 120 pregnant women who referred to 
health centers of Ahvaz for prenatal care were selected 
based on study inclusion criteria. Then, after obtaining 
written consent from the mothers and completing the 
first section of the questionnaire, they were randomly 
divided into two groups: case group and control group. 
The members of the control group received only routine 
prenatal care while for the members of the intervention 
group, 2 sessions of breastfeeding education within 2 
days were held and each session lasted 2 hours. In these 
sessions, a handbook of breastfeeding, which was 
already compiled by the researcher, was also given to 
the pregnant women. It is worth mentioning that the 
handbook included an introduction about breastfeeding, 
the advantages of mother's milk for the child, the 
mother, the society and the proper breastfeeding 
position, mother's condition, child's condition, proper 
way of sucking, mother's breastfeeding conditions and 
actions that guaranteed mother's success in 
breastfeeding. In the first month after childbirth, the 
mothers in intervention group were given a call to be 
encouraged in breastfeeding and guided, if they had any 
problems. The researcher's phone number was given to 
the mothers so that if there was any problem in 
breastfeeding, they could call the researcher. Finally, 
the questionnaire related to breastfeeding condition 6 
months after childbirth was given to the mothers to be 
completed. After the end of the sessions and completing 
the questionnaires, the final results among the mothers 
in case and control groups were analyzed by SPSS 
software and descriptive and inferential statistics. 
Results: the research findings showed that the age 
range of the research samples was between 18 to 39 
years old, average age was 26/6 years old and its 
standard deviation was 5/5. The average age of marriage 
was 23/7 with a standard deviation of 5/2. The women 
participating in the study were all pregnant for 36 to 42 
weeks and the average age of pregnancy was 38/06 with 
a standard deviation of 1/78. Most of the research 
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samples had secondary education (high school diploma) 
and their monthly earnings was between 200,000 to 
500,000 tomans. Moreover, most of them were 
housewives and 47/5 percent of them were highly 
provided with emotional supports of their husbands and 
only 6/7 percent of them stated that the emotional 
supports of their husbands were very low (Table 1). 
The results of the chi-square test and T-test show that 
there is no significant difference in personal-social 

characteristics of the studied variables in case group and 
control group. 
Table 2 shows mothers' breastfeeding condition 6 
months after childbirth in intervention group and control 
group. 
Independent T-test showed that there is a significant 
difference between the average duration of exclusive 
breastfeeding in case group and control group (Table 3). 
 

 
Table 1: Personal-social characteristics of the mothers who referred to health centers of Ahvaz 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Group 
 
   Variable 

Control Case  

Number
s 

Percent Numbe
rs 

Percent Test Results 

 
 
Education 

Middle (guidance)10 16/7  7  11/7   

x2=3/56 
df=3 
P>0/05 

Secondary school19  31/5  15  25  

Diploma 18  30/1  28  46/7  

College 13  21/7  10  16/6  
Total 60 100 60 100 

 
Occupation 

Housekeeper 52  86/7  46  76/7   

X2=3/2 
df=2 

P>0/05 
  

Working 8  13/3  14  23/3  

Total 60 100 60 100 

Variable MD±SD  MD±SD  Test Results 

Age 5/4±26/04  
  

26/8±5/7  t=./3 
df=118 
P>0/05  

 
Marriage Age 23/4±4/9  

  
24±5/4  t=./66 

df=118 
P>0/05  

Pregnancy Age (week) 38±2  38±1/4  t=./54 
df=118 
P>0/05  
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Table 2: Comparison of breastfeeding condition 6 months after childbirth in control group and case group 
 

 
 
 
Table 3: Comparison of the duration of breastfeeding in case group and control group in health centers of Ahvaz 
 

 
 
Discussion: This study was done to identify the effect 
of a breastfeeding educational program on breastfeeding 
condition of the mothers who referred to health centers 
of Ahvaz. The findings of the study showed that most of 
the participants of the intervention group began 
breastfeeding immediately after the childbirth and 
continued it up to the sixth month after the childbirth. 
The present study indicates that exclusive breastfeeding 
duration among the mothers who received educational 
program, compared to the mothers of control group, 
increased significantly (5/03 in 2/73 months). 
Moreover, the ratio of people who breast-fed their 
children using mother's (breast) milk and less powdered 
milk and other liquids, was higher in intervention group. 
This shows the effect of education on breastfeeding 
condition. It could also indicate that increasing 
information in mothers before childbirth and postpartum 

follow-ups could affect mothers' breastfeeding 
behaviors. 
 
The study done by Forster in Melbourne about 
breastfeeding face-to-face education on 972 women 
with primiparous pregnancy and during weeks 18-20 of 
pregnancy, showed that, compared to control group, 
education would increase the beginning of breastfeeding 
and the continuation of breastfeeding 6 months after 
childbirth by 10 percent, which was consistent with our 
study (12). 
 
The results of the study done by Heirdarnia et al, (2007) 
in Iran, showed that on the whole, using health 
educational programs had significant effects on 
increasing the awareness, attitude and performance of 
the research samples in breastfeeding children. 
Moreover, the study done by Sharifi Ra'ad et al. (2010) 

Group 
                                                           Variable 

Control Case 

Numbers Percent Numbers Percent 
Mother's milk only 10 16/5 23 38/3 

Mother's milk in addition to other liquids 15 25 17 28/3 

Mother's milk and less than a bottle of powdered 
milk 

10 16/7 11 18/3 

Mother's milk and a bottle (or more than a bottle) of 
powdered milk 

14 23/4 6 10 

Infant's feeding without using mother's milk 11 18/3 3 5 

Total 60 100 60 100 

 
Group 
 
 
                          Variable 

Control Case Test Results 

Average Standard 
Deviation 

Averag
e 

Standard 
Deviation 

pvalue Df T 

 
Duration of exclusive 
breastfeeding 

 
2/73 

 
1/69 
 

 
5/03 

 
1/66 

 
P<0/05 

 
53 

 
2/84 
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in Arak showed that breastfeeding educational program 
had a positive effect on mothers' breastfeeding behavior. 
The results of both studies are consistent with ours. 
 
A lot of studies about exclusive breastfeeding are done, 
all of which show that the rate of exclusive 
breastfeeding is still way far from fulfilling the world 
health organization's recommendations. While pregnant, 
mothers receive sparse information about exclusive 
breastfeeding, but since basic education is not sufficient, 
cultural and social beliefs affect breastfeeding success. 
In developed countries and for mothers to success more 
in breastfeeding, the education begins before birth and 
resourceful and interested people carefully prepare 
mothers for successful breastfeeding (13). It is hoped 
that the results of this study will encourage the country's 
esteemed health authorities to develop a proper 
educational program (curriculum) for pregnant and 
nursing women and make mothers more successful in 
exclusive breastfeeding. 
 
Conclusion: the basic role of breastfeeding in children's 
health, growth and development, have been known for 
years. Almost all women are capable of breastfeeding, 
yet most infants are deprived of exclusive breastfeeding. 
Promoting the level of breastfeeding throughout the 
society, without women's help and support, is not 
possible and health care workers play a key role in this. 
Thus, holding educational sessions and encouraging 
parents to participate in these classes seem necessary in 
prenatal care. 
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Abstract: Understanding all background factors and comses of addiction lead to planning prevention, identi fyling , 
treatment and p.following manners by haring goals. present research for analizing relation between psychologic 
hardiness and resilence in N.A people of Gilan county. This descriptive research is a correative one.participants in 
this research are 100 people of unknown addicted gooups that are selected by sampling metod . for data collecting , 
Ahvaz psychohogic hardiness qyestionaire cah1 and daridson _ Qunor resilense questionaire (CD _ RIS) are used. 
for data analizing regression analize are used and is done by SPSS 16 software. data analyzing indicates that 
resilience has meaningful relation with psychologies hardiness , but can describe it’s changes. obtained F form 
regression analyze hn (p < 00001) is meaningful. reaction between psychotic hardiness and resilence in NA people 
is meaningful and prediction variable (resilience) has serions effect on dependent variable (hardeiness)  
 [Javad Khalatbari, Shohreh Ghorbanshirodi, Mohammad Akhshabi. On investigation between psychologies 
hardeners and resilience In N.A people. Life Sci J 2012;9(4):3193-3197]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 469 
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introduction  
Disuse and dependence on matterial is a progressive and 
chyonic disorder and afficets on person from 
physial,mental and intellectual aspeets . in despite of 
developed treatment methods in addication field,and 
that’s why addiction is a disorder , addiction treatment 
is disordered behaviours removing in one hand and 
normal behaviours replacing in other hand goal of 
tceatment is living menney maintainavnee with materals 
and helping to performance increasing in different 
aspect of the life and meterial usage prevention one of 
ecovered addicted groups (self _ helping) is an 
independence group which doesn,t have any 
dependance on governmentul organ,and it,s manner and 
activities are determined by it,s members. 
One of this groups is unknown addicted group CAN , 
which is an international nonprofit organ contains 
recovering addicteal persons and it,s membership 
precondition is unusing any matters and be cleaning of 
them and includes 12 steps for treatment and acts as a 
biolgic _ mental _ social _ intellect ual model for 
addiction treatment . (Wallas, 2003 , by Mirza 
Nikouzadeh, 1388). 
In 12 steeps , each person is responsible for his/her 
behaviour and problem . but for changing , he/she needs 
to a better power or intellectval belife which 
recommends on friend ship . intimacy,god importance , 
a better power , prayment , intellectual awareness and 
power reling for addiction confronting .treatment goal is 
intellectual awarenss which obtained by 12 traditon 
acceptance on 12 steeps. (Lamat et al, 2004, by Mirza 

Nikouzadeh, 1388) self helping groups vaus are not 
axaggerated .addicted people need to listen to another 
addicted pople , speaially of persons who have and 
conflict and who act better them him/her .they can hehl 
and support them because addicted people feel a 
powerful relation between themselves and persons who 
have similar life .(Qamari, 1385) 
Recovery in this manner needs to give personal power 
to a better power and by this people can get health .in 
fact it,s hidden that addicted person doesn,t have ability 
to mind,excitement ,behaviour change and only 
treatment for him/her is submission and disability 
acceptance against matterial and condition and giving 
person,s control to a infra power 12 steps model has a 
problem and matter using is a unhealthy responal to 
intelleetual vaccum.treatment aim is intellectual 
awareness and is obtained by 12 traditions on 2 steps 
(Blum, 2005 ; by Mirza Nikouzadeh, 1388). 
By early los opinion of many psychohogie researchs 
was that stressful vents such as ethical exeiting have 
important role in psychologic problems.in addition,later 
psychologic studies indicatad that there are a adjusting 
factors between stressful events and mental problems 
which leads to different effects on people in this field, 
Qubasa innovateal hardiness personality concept and 
studied it as a interfacing variable for adjustment 
relation between stress and physical and mental 
disorders, and indicated that hard people even have high 
degree stress ,will not be disorder (Qubasa, 1979; by 
Shakerynia, 1389). 
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These people of hardiness asoeet are different of 
persons who will be disorder in stress full conditions. 
By Qubasa and et al opinion, psycho logic hardiness is 
composition of beliefs of world and nature and has three 
components: commitment, control and challenge 
(Qubasa, 1983; by Shakerynia, 1389). 
A person has high commitment believes to what activity 
is performed and meaning of who is he/she .they have 
relation with many aspects of their life such as job , 
family and inter personal relations. people who are 
strong in control component, 
Know life as preditable and controllable and believe 
that they can affcet on thir around by their efforts. 
people who have high challenge ,know positive and 
negative  conditions which need to renewed adaption as 
a oppatunity for learning and more growth rather then 
threan to thir relaxation and safety (Qubasa 1998 ,madai 
1990,by shirbim 1388).belief to change life morement 
and this view that each event isn,t a threaten to human,s 
to stressful event and fuzzy conditions.madi and et al 
noted that psychologic hardiness characteristics such as 
considerable curiosity feeling trend to meaningful and 
interestiny enperiences ,self dedaration,high powering 
,and belief that change in the life is a normal manner 
,can be effective in person,s adaption with life 
conflicting events (Madi, 1996) 
Researehes indicate thate hardiness has a positive 
relation with mental and physical health and readuces 
negative effects of stress as a resource of internal 
resistance and prevents mental and physical problems. 
(Qubasa, 1979; Florin, 1995; bruke, 2003; by 
Shakerynia, 1389). 
Qubasa in hardiness discription noted that psycholog: e 
hardiness is a personality characteristic and people who 
have it ,can solve challenges and stresses effectively and 
use it as a bumper against events. 
After Qubasa, reseachers studied psycho logic 
hardiness. (Navid, 1387, Sharifi, 1384; Veisi, 1379; 
Qorbani, 1373) and indicated that psycho logic 
hardiness adguste relation between stress and disorder 
as a personality characteristic . 
Garmazy and matsen (1991) defind resilency as a 
process, ability or successful adaption result with 
treatened conditions. 
In the other words ,resilency is a positive adaption in 
relation to unfavorate situations.rater (1990) defined 
resilency as personal difference against to difficult 
condition by more positive manner and knows him/her 
self able to it,s exposing. 
Of course,resileney isn,t just stability against injuries 
and threatened conditions and isn,t reactive sense 
against dangerious conditions, but is active participation 
in it,s environment htcan be said that resilency is 
person,s ability for biologic _ mental balance in 
dangerious conditions.(Kaner and Davidson 2003, by 
Mahmodi, 1390). 

Further more ,researcher believed that resilency is a 
kind of renovation by positive excitmental ,moral and 
cognition results .(Karmezi, 1991; maten 2001; rater, 
1999). 
Kampfer (1999) believed that resilency is retum to 
primary balance or receiving to higher level of balance 
cin treatenrd condition) and that’s why leads to 
successful adation in life he also pointed that positive 
adaption with the life can be considered as a result.of 
resilency and as a event can lead to higher level of 
resilency.he defined this problem as result of 
cpmplexity of that and processing look at resilency. 
Some resrarchers belived that positive exitments are 
important psychologic resourees and help the people 
that use of better competition methods against mental 
pressures.there fore people who experience positive 
excitments more then otheres ,are more resistant against 
difficult events and there fore are more resilent. 
Mahmodi, S (1390) research findings are indicator of 
impotanse of pasitive morals optimism for campetition 
increasing against difficult problems and indicater that 
resilent persons are more optimist. 
At ahh,resilency word is said to factors and lead to 
adoptive results.resilency in a simple term is positive 
adoption in reaction to pathetic condition (Waller, 2003; 
by Jafari, 1389). 
Research history about resiliency indicates that 
copetition skills and their components are important 
factors of resiliency .in different researches it,s obvious 
that competition skills have an effective ole in resiliency 
increasing. (Jafari, 1389) 
Psycho logic hardiness and self resiliency are some 
variables which can adjust unfavoraite results some 
researches also indicate negative and meanigless 
reaction between resiliency and hardiness and indicate 
that resilient persons can cope on unfavoriate effects 
(Enzlechet, Erenson, Good, Mckey, 2006) 
Samani (1386) reported a direat and meaningful relation 
between resiliency and satisfaction of the life and then 
Veisi and et al (1379) indicatd that in stressful 
events,people who have higher hardiness, have mental 
health.hardiness and resilencey are interpersonal 
resources and can adjust disability and stress levels in 
difficult condition and make colorless negative effects 
of stress (Veisi and et al, 1379). Aim of this research is 
investigation the relation between hardiness and 
resilency amony NA persons in gilan county.hypothesis 
and question of researech is: there is a position and 
meanigful relation between resilency and hardiness. 
 
Methods and materials: 
Statist: cal souety of this researeh is NA persons in 
Gilan county which 100 persons are selected random for 
the research.for this quetionaire is a self reporting scale 
of 27 matters .domain of score is to 81 upper score 
indicates high psychologic hardiness in persom in 
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Kiamarsi and et al research (1377), chronbach alpha 
coffecients are 0.16 for totall test and 0.74 for female 
test and 0.76 for male test. 
Final cofficients of retestiny method for total is 0.84 and 
is computed as 0.76 in chronbach alpha method. 
vernosphadre Kamali and Nouri (1387) truth bof this 
test is computed by synchronic truth of three scales, 
anxiety, deppressment questionnqire and self 
actualization .obtained coffecients were respectively 
0.65 , 0.67 and 0.62 and all coffecients in p<0.0001 are 
meaningfuh. Furthermore, synchronic truth by 
psychohogic hardiness definition was also computed 
which was satisfactory. 
2) Qunor and Davidson (CD - RIS) resiliency scale this 
questionnaire has 25 index which are scored in liker 
scale between (always true) and (completely false). 
maximum is 100 and minimum is investiogation 
psychologic characteristics of this scale was performed 
in 6 publis population groups as: client of primary care 
seetion, psychologic sandal patients, patients with 
general anexity problems ,and two groups of patients 
with stress problems after the shock.thise scale makers 

belived that this questionnaire can separate resilent 
persons of disresilent ones in clinical and unclinical 
groups and can usa of them in researeh and clinic casas. 
this scale in Iran was normaled by Mohammad 
(1384).for truth determining of this scale ,the fint unity 
of each index was computed with total score and then 
factor analize method was used.unity of each score with 
total score except index 3 indicated coffeaients between 
0.41 to 0.64 then scaled indexes were analyzed by main 
components method.before factore extractin based on 
unity matrix indexes , two indexs,kmo and kerdit bartlet 
were computed .kmo was 0.84 and k2 in bartlel test was 
sss 6.28 and both indicated factor analyzing for stabilhty 
determining of Qunor and davidson resilency scale 
,chronbach alpha method was used and it,s coffeeient 
was 0.89 (Mohammadi , 1384)  
 
 
Findings : 
This study was done by 100 persons of unknown 
addicted people who were trained. 
 

 
Table 1) summary of linareaty regression model or synchonic input model 

 
 
As seen in table 1, adjusted square R indicates that used model takes account 0.292 of the change in predictive 
variable. 
 
Table 2) variance analyzing index ANOVA for investigation meaningful being the total regression model 

 
In table (2) as seen ,meaningful level (p < 0.0001) indicates that regression model is meaningful. 
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Table 3) linearity regression analyze index 

 
Table 3 : indicate rusult of regression analyze which by enter method , a meaningful model was obtained ( adjusted 
square R = 0.292, p  < 0.0001 , F1,97 = 41.354) 
Data of tables indicate resilency variable is meaningful and predictive. 
Variable (resilency) has serious effect on hardiness. ( p < 0.0001 Beta = 0.547) 
 
 
Conclusion : 
In present research a meaningful relatiom between test 
score of hardiness and resilency.for this reason , it can 
be said that by hardine increasing research in NA 
persons is increased .findings of present research about 
relation between hardiness and resilency indicate that 
psychologic hardiness can predit resilency.in analyzing 
the findinges it can be said that there us many overlap 
between hardiness and resilency variables.thus it can be 
said that amony mental and hygenic elements hardiness 
is indi cated as resistant behaviour against mental 
pressures. 
In discription havdiness effects on mental health 
(Tataski, 1993; by Rahimian, Bugar, 1387) belived that 
hardiness enhances people’s ability for competition and 
help them against stress. Qubasa (1979) also believed 
that hardiness enhances people,s abihity for conditim 
control ,commitment to duties and ficing to events .it 
may be said that resilent persons aginst problems usa an 
active problem _ solving , means a method which 
convert mental pressures to a safe experience and 
therefore anexity and danger feeling level in hard 
people in diffcult events are so low. 
The hypotheis was supported which told there is a 
positive relation between hardiness and resilency in NA 
people of Gilan county.obtained results of this research 
is in line with other researches result (Enzelichet et al, 
2006, Matsen 2001, Friberg et al 2006).these researches 
said that people with high hardiness and resilency in 
stressful and difficult events keep their psychologic 
health and have psychologic  adoption and by this 
manner, lead to efficiency incresing and satisficatim of 
the works which are done. 
Matsen (2001) defined resilency as ability factor for 
difficult results changing toward positive feeling and 
health keeping. Friberg and et al (2006) also believed 
that resilency enhaces Capauty and ability of people 
irrespected to threatened dangers. Enzelehit and et al 
(2006) also defined hardiness andresilency as a factor 

for deppressing and anexity decerasing based on ther 
opinion hard and resihent persons cope on difficult 
result and physical and moral fatigues and keep their 
mental healyh.totully it can be said that hardiness 
components by adaptive resolution such as problem 
considerated resolutions and understanding increase 
against stress lead to tolerance increasing against mental 
and physical temptation and results of addiction 
abandonment and finally mental and physical 
temptation and results of addiction abandon man and 
finally mental health .findings of present research about 
hardiness is consonant with other findings (Shakernia, 
1389; Sharifi, 1384; Hoseini, 1388; Shirbim, 1388; 
Qorbani, 1371; Navid, 1387; Haghighi, 1378) and 
indicate that hardiness has positive and meaningful 
relating with mental health for problem solving ,mental 
streets ,jab stress ,ethical disturbance and job fatigue 
and leads to analyze positive and controllable events. 
this evaluation caused that person doesn’t suffer of 
disturbance and  d concentration against the problems 
and uses of more effective and suitable strategies 
against pressures and converts them to positive results. 
Researches about resiliency (Jafari, 1388; Samani, 
1386; Mahmoudi, 1390; Narimani 1388) also indicate 
that relative between mental healths and indicate 
importance of hardiness is consonant with other 
findings which indicate importance of hardiness and 
resiliency in NA people. 
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Abstract: Spiritual Well-Being is one of the influencing factors on quality of life. The current study has been 
carried out to assess the relationship between quality of life and Spiritual Well-Being among elderly living at 
homes. A descriptive - analytical study was conducted on 200 community dwelling elderly in north of Iran. Data 
was collected using Demographic, quality of life and Spiritual Well-Being questionnaires. The average quality 
of life and Spiritual Well-Being were 53.52± 19.38 and 94.40±14.03, respectively. The Pearson correlation 
coefficient showed a significant positive association between Spiritual Well-Being scores and quality of life of 
the elderly (P=0.003, r=0.21). In addition, all aspects of quality of life had significant relationship with the 
Spiritual Well-Being, except the physical functioning and general health domains. Therefore, it is crucial for 
health care providers to notice to the importance of spiritual aspects of life in elderly and attempt to improve it. 
However, further studies on the relationship between different aspects of quality of life and Spiritual Well-Being 
seem to be essential. 
 [Jabar Heydari- Fard, Masoumeh Bagheri-Nesami and Reza Ali Mohammadpour. Association between 
Quality of Life and Spiritual Well-Being in Community Dwelling Elderly. Life Sci J 2012;9(4):3198-
3204]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 470 
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Introduction 
According to Hudson (1999), who declared that in 
2000 the population of people over 60 would be 35 
million people and noted that in 2030 this number 
would reach 21% of the total world 
population(Strydom, 2005). A census in the United 
State in 1998 predicted a 20 percent increase in 
people aged over 65years by 2050 AD(Bryant, 
Corbett, & Kutner, 2001). In England, it was 
estimated that by the year 2036, the population of 
people over 70 years old will be up to 10.9 million 
and 2.1 million people will be over 85 years 
old(Shin, Kim, & Kim, 2003). In addition, 
according to estimations, about the year 1410 in 
Iran, aging explosion phenomenon will occur and 
20- 25% of population will be over aged 60 
years(Foroughan, 2001). 
Aging and the aging process is often associated 
with increase of chronic diseases and a wide range 
of complications, symptoms and harmful 
challenges for health status and welfare. It seems 
that inactivity and general weakness are parts of the 
aging process. Most of these difficulties lead to 
other problems such as social isolation, disability, 

functional loss, economic loss and 
depression(Easley & Schaller, 2003); this period of 
life is associated with chronic stress and increase of 
needs(Caldas & Bertero, 2007). 
The results of a study revealed that as elderly spend 
the aging process, they experience loss of 
confidence, feeling of isolation, alienation, 
worthlessness, and progressive physical, mental, 
psycho- social and spiritual problems(Chung et al., 
2008). Furthermore, researchers in a study 
expressed perception of insufficient income, low 
religiosity, Spiritual Well-Being, functional ability 
and loneliness are the barriers to manage the 
elderly stress and ultimately to achieve a successful 
aging and a good quality life (Traynor, 2005). 
Therefore, the above mentioned factors can lead to 
changes in various aspects of health and low 
Quality of Life (QOL) in the elderly. 
Health, as defined by World Health Organization is 
composed of physical, mental, social and spiritual 
dimensions. Some authors believe that spiritual 
dimension of health is the most important one and 
requires serious attention. Some studies indicate 
that without Spiritual Well-Being, other biological 
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aspects of life such as psychological and social 
cannot act properly or may not reach to their 
maximum capacity and the highest level of QOL 
will not be accessible(Omidvari, 2008). QOL is a 
criterion for measuring of the best energy or force 
that makes a person tolerate challenging situations 
successfully(Jadidi, Farahaninia, Janmohammadi, 
& Haghani, 2011). In order to pass this period of 
life, elderly apply a series of problem-oriented and 
emotion-oriented strategies. One of these emotion-
oriented coping strategies is attention to spirituality 
and Spiritual Well-Being (SWB). Thus, SWB is a 
result of using adaptive coping skills, which help 
the elderly to spend a good QOL in this 
period(Bagheri-Nesami, Rafii, & Oskouie, 2010). 
According to the results of several studies, 
spirituality and practice of faith has been developed 
with the process of aging in the elderly 
(Ravanipour, Salehi, Taleghani, Abedi, 
Schuurmans et al., 2008; Roelofs, 1999; Shin et al., 
2003; Tornstam & T¨ornqvist, 2000; Vaillant & 
Mukamal, 2001). Thus, trust in God and saying 
prayers is an emotion-oriented strategy used in the 
same direction of spirituality, helping elderly in 
coping with  changes of aging process(Bagheri-
Nesami et al., 2010). Based on findings of previous 
studies, aging provides more opportunities for 
attention to spirituality (Bagheri-Nesami et al., 
2010; Habibi Sola, Nikpour, Sohbatzadeh, & 
Haghani, 2008; Ravanipour, Salehi, Taleghani, 
Abedi, Schuurmans et al., 2008; Roelofs, 1999; 
Shin et al., 2003). Furthermore, the results of some 
studies indicated a decrease of QOL in elderly as 
well (Habibi Sola et al., 2008; Heydari, Khani, & 
Shahhosseini, 2012; Jadidi et al., 2011; Jafarzade, 
Behnam Vashani, & Vahedian Shahroudi, 2010). 
Since one of the most important factors influencing 
QOL is SWB and limited available database about 
relationship between QOL and SWB in elderly, the 
current study aims to evaluate the relationship 
between QOL and Spiritual Well-Being in the 
elderly living at homes. We hope that the results of 
this study could provide teaching strategies to 
increase the SWB and improves the QOL of elderly 
to achieve a successful aging. 
 
Material and methods 
The current descriptive - analytical study was 
conducted on 200 communities dwelling elderly 
resident at homes in Sari, Iran. Initially, a list of 
elderly was provided by 20 health care centers in 
the city and stratified random sampling method was 
used. After obtaining the permission from the ethic 
committee of Mazandaran University of Medical 
Sciences and in coordination with each health care 
official authors and obtaining necessary licenses, 
based on the number of households, the researchers 
referred to homes of the elderly; after obtaining 
written consent from the participants, they 
completed the questionnaires. Those who were 

unwilling to participate in the study were excluded 
and the nearest household's number was selected to 
complete the questionnaires. Demographic 
information was recorded in a questionnaire. Short 
form questionnaire (SF-36) of QOL and SWB 
questionnaire designed by Ellison and Paloutzian 
has been used. SF36 is a standard short 
questionnaire, which is very suitable for the elderly 
living in the community(Haywood, Garratt, & 
Fitzpatrick, 2005). The SF36 is a questionnaire 
with 36 items, measuring eight multi-item variables 
including general health, physical functioning, role 
limitations due to physical problems, role 
limitations due to emotional problems, social 
functioning, pain, mental health and vitality. The 
scores were ranged from minimum score of 0 
(worst possible health state) to the maximum of 
100 (best possible health state). Likert scale (very 
high, high, moderate, modest and not at all) was 
used to measure the responses. In positive 
questions score 1 indicates an unfavorable 
condition and score five was an ideal condition. In 
negative questions, scoring system was reversed. 
Then all scores were summed. Validity and 
reliability of the questionnaire was confirmed. 
Validity was confirmed by known and Convergent 
groups and reliability by internal reliability and 
Cronbach’s Alpha equal to 0.90-0.77 in all aspects 
of QOL, except for vitality, which was equal to 
0.65(Montazeri, Goshtasebi, Vahdaninia, & 
Gandek, 2005). The SWB Scale, developed by 
Paloutzian and Ellison, measures religious well-
being (RWB), which is the individual's beliefs and 
relationship with God, and existential well-being 
(EWB), being individual's sense of meaning and 
purpose in life. Each of these 2 subscales contains 
10 items, individually measured on a 6-point Likert 
scale, ranging from “strongly agree” to “strongly 
disagree". The items are scored from 1 to 6, with 6 
indicating a greater well-being. Possible SWB 
scores range from 20 to 120. The total scores can 
be classified as follows; Low spiritual well-being 
scores 20-40 and scores of 41-99 and 100-120 
indicates moderate to high spiritual well-being, 
respectively. Ellison and Paloutzian reported 
Cronbach's alpha coefficient equal to 0.93 for the 
total scale. AllahBakhshian et al., has reported the 
alpha coefficient of 0.82 for the Farsi translated 
version of SWB scale and validity of the 
questionnaire was confirmed by content validity 
study(Allahbakhshian, Jaffarpour, Parvizy, & 
Haghani, 2010). Collected data were analyzed 
using SPSS 16 statistical software and descriptive 
statistics tests, ANOVA, T-independent, Pearson 
correlation coefficient and chi-square tests. 
 
Results 
Among 200 elderly participants, 61% were female. 
Sixty-six percent were married, 1.5% divorced, 1% 
single, and 31.5% were widowed. Fifteen percent 
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were literate, 36.5% illiterate, 22.5% primary 
education, 8.5% were in high school education 
levels and 5.5% had higher education level. In 
addition, 57.5% were retired, 8.5% worker, 4.5% 
businessman, 12% unemployed and 17.5% were 
employed. 
The Mean of QOL was 53.52± 19.38. The mean 
and standard deviation of various aspects of QOL 
are presented in Table 1. The average of all 
dimensions of QOL expect general health and 
limitations to play an emotional role were more 
than 50. Social function and general health aspects 
of QOL had the highest and lowest average, 
respectively.  
The Average of SWB score of elderly was 
94.40±14.03. None of elderly had SWB scores 
lower than 20-40, but moderate SWB namely 
scored between 41 to 99 was seen in age groups; 
60-64, 65-69, 70-74 and ≥75 years old and high 
SWB scored between 100 -120 observed in age 
groups; 60-64, 65-69, 70-74 and ≥75 years old are 
summarized in Table 2. There was no significant 
relationship between SWB in age groups, gender, 
education, marital status and occupation (P> 0.05). 
Mean of SWB of elderly based on all domains of 
QOL has been shown in Table 3. Pearson 
correlation coefficient has shown a significant 
association between SWB scores and total score of 
the elderly QOL (P=0.003, r=0.21). Except 
physical function and general health domains, 
Pearson correlation coefficient has shown 
significant association between other domains of 
QOL and SWB (Table 4). 
 
Discussion 
According to the results of the present study, the 
average QOL of elderly people in the community 
was moderate. Similarly, in another study 
conducted on 410 elderly in Iran, the QOL was 
expressed moderate using Short Form (SF12) 
questionnaire(Habibi Sola et al., 2008). In addition, 
the results of study performed on 1,920 Korean 
elderly showed that the QOL was at moderate 
levels(Orfila et al., 2006). However, the studies 
were reported lower QOL in elderly(Jafarzade et 
al., 2010). These differences could be due to 
differences in sample size. 
In the current study, expect in the domains of 
general health and emotional role limitations, the 
elderly had average more than 50 in other aspects 
of QOL. In a similar study(Jafarzade et al., 2010) 
on 304 elderly patients with the standardized 
questionnaire SF-36, the lowest QOL was reported 
in general health domain (39.2±19.7). It seems that, 
low general health scores could be due to more 
development of chronic diseases and more 
involvement with conflicts of common stressors in 
the elderly. However, these factors can also affect 
other aspects of their QOL (Chen, 2003; 
Eliopoulos, 2010; Fiksenbaum, Greenglass, & 

Eaton, 2006; Proctor, Hasche, Morrow-Howell, 
Shumway, & Snell, 2008; Wadensten & Carlsson, 
2003). The current study has found that among all 
domains of QOL, social functioning had the highest 
averages. Nevertheless, Jafarzade et al., reported 
the highest QOL to be related to vitality, power and 
energy (50.6±0.5)(Jafarzade et al., 2010). It seems 
that the higher social function domain is more 
related to cultural structure in northern Iran, which 
there is more social and family relationships among 
the peoples. 
Similar to previous studies, the QOL of elderly in 
our study was significantly associated with 
gender(Jadidi et al., 2011; Orfila et al., 2006). In 
this regard, other studies showed that physical pain 
was significant difference between elderly men and 
women, as pain in women was reported to be more 
than men(Jafarzade et al., 2010; Ordu Gokkaya et 
al., 2011).  
In the present study, the mean of SWB in elderly 
was 94.40± 14.03. None of the elderly had SWB 
lower than 20-40. Similarly, the results of another 
study showed that the average of SWB domain of 
elderly people in nursing homes was 96.26±17.93. 
Moreover, they have reported none of the elderly 
having lower SWB domain(Jadidi et al., 2011). 
This issue can be due to religiosity of Iranians that 
religion and spirituality play an important role in all 
stages of their life including aging. Several studies 
have also emphasized the role of spirituality in this 
period of life (Bryant et al., 2001; Easley & 
Schaller, 2003; Wadensten & Carlsson, 2003). 
According to the results of a similar study(Jadidi et 
al., 2011), we found no significant relationship 
between SWB and other demographic variables 
such as gender, marital status, education and 
occupation, which could be due to the small sample 
size in both studies. Age range in elderly is one of 
these demographic variables, which does not have 
any relationship with SWB. However, the average 
of SWB in older age groups was higher, but the 
difference was not significant. The results of our 
study are supported by recent theories of aging 
known as Gerotranscendental theory that was 
initially expressed in 1994 by Tornstam. According 
to this theory, the term Gerotranscendental refers to 
changing in elderly view and a shift in meta-
perspective, from a materialistic and rational view 
to a more cosmic and transcendent one. 
Gerotranscendental vision proposes transcend 
developmental dynamic perspective in 
elderly(Eliopoulos, 2010; Mauk, 2006). In contrast 
to materialist theory, this theory believes that 
people have less attention to material aspects of life 
by increasing age and become more interested to 
spirituality, meaningful life and more willing to 
communicate with others(Eliopoulos, 2010). 
According to this theory, all people are prone to be 
wise and mature and crises of life speeds the 
evolution of gerotranscendental. The Tornstam 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 
 

3201 

 

theory has new insights related to aging changes. In 
this theory, cultural values, expectations and 
attitudes in community have been stated as 
facilitator or inhibitor agents in Gerotranscendental 
process. Tornstam has stated Western culture is one 
of these obstacles (Tornstam & T¨ornqvist, 2000; 
Wadensten & Carlsson, 2001). 
In the current study, similar to other 
studies(Elizabeth Rippentrop, Altmaier, Chen, 
Found, & Keffala, 2005; Jadidi et al., 2011), there 
was a significant relationship between score of 
SWB and total scores of all domains of QOL of 
elderly. In addition, there was a significant 
relationship between SWB and all aspects of QOL 
expect for physical function and general health 
dimensions. In a similar study(Jadidi et al., 2011) 
with the exception of physical function and mental 
health, a significant association was reported 
between SWB and other aspects of QOL. However, 
the result of one study has shown that SWB is 
concerned with all aspects of quality of 
life(Johnson et al., 2007). Based on the results of a 
study, SWB can be an important indicator of 
QOL(Daaleman & Frey, 2004). Moreover, results 
of a study had indicated that spirituality help to an 
adaptive coping and preparation for the Hereafter 
in elderly. In addition, religion and prayers helps 
self-report and higher QOL including physical, 
psychological and social health(Williams, Keigher, 
& Williams, 2012). 
Furthermore, another research finding has indicated 
that the three dimensions of physical, mental and 
spirituality are for healthy and successful ageing.  
They also reported that positive attitude and 
adaptive strategies are often used to compensate the 
physical injuries.  In addition, in the former study, 
the elderly had much emphasis on psycho- social 
factors as a key element of successful aging, while 
had less emphasis on genetic factors, life 
expectancy, lack of disease, disability and 
employment(Reichstadt, Depp, Palinkas, Folsom, 
& Jeste, 2007). It seems that contrary to most of 
studies, this study has also emphasized the 
psychological health aspect of aging and mentioned 
it as an integrated part of successful aging and 
QOL. However, further studies on the relationship 
between QOL and SWB seem to be necessary. 
Some studies have also shown that in addition to be 
a factor for integrating and meaningful life, 
spirituality and religion are expressed as a factor 
for mental and physical health, and the requisite of 
life satisfaction and successful ageing(Nagalingam, 
2007). Paying attention to spirituality and religion 
are supporting and welfare factors for aging life 
continuity(McCann Mortimer, Ward, & Winefield, 
2008). In addition, it was reported that religiosity 
decreases fear of death and future and makes 
geriatric accept death easier (Caldas & Bertero, 
2007; McCann Mortimer et al., 2008). Another 
study has expressed spirituality is a supportive 

system and a power factor for elderly(Ravanipour, 
Salehi, Taleghani, Abedi, & Schuurmans, 2008). 
Similarly, the results of a qualitative study 
announced that one of coping methods used by 
African American older adults is relying on 
God(Loeb, 2006). Therefore, spirituality and 
spiritual health lead to better acceptance of 
challenges of life and improve the QOL. 
 
In the present study, possessing of SWB in elderly 
and its relationship with QOL indicates that this 
component can improve QOL and is effective on 
coping with problems of aging period. Therefore, it 
is necessary for health care providers to consider \ 
the importance of the spiritual dimension of elderly 
life and try to promote it.  
 
Conclusion 
The findings of the current study added to the 
knowledge of gerontology. Presenting these 
findings to physicians, nurses, Policy makers, 
psychiatrics, psychologist and other health care 
providers help to these in elderly management. 
Comparsion of association between quality of life 
and Spiritual Well-Being in community dwelling 
elderly is needed through cross-cultural researches.  
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Table 1: Mean±SD of all domains of quality of life 

GH 
 

BP 
 

SF 
 

MH 
 

EF 
 

RE 
 

RP 
 

PF 
 QOL Domains 

48.07 56.10 66.75 52.18 47.27 57.70 48.50 51.62 Mean 

18.54 26.25 23.25 14.47 14.99 43.74 41.45 29.73 SD 

PF (Physical Function); RP (Physical Role); RE (Vitality); EF (Emotional Role); MH (Mental Health); SF 
(Social Functioning); BP (Bodily pain); GH (General Health) 
 
 
 
Table 2: Mean±SD of spiritual well- being based on age groups 
 

age groups 

SWB 

Mean SD 

60-64 91.73 13.67 
65-70 96.28 14.88 
71-75 93.08 13.49 
>75 94.55 13.76 
Total 94.40 14.03 
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Table 3: Mean±SD of spiritual well- being based on different domains of quality of life 

QOL Domains SWB N Mean SD t-test P-value 

PF 
2.0* 123 49.91 29.16 1.02 .30 

3.00** 77 54.35 30.63   

RP 2.00 123 42.88 40.68 2.45 .01 

3.00 77 57.46 41.37   

RE 2.00 123 54.26 42.69 1.41 .16 

3.00 77 63.20 45.10   

EF 2.00 123 46.17 14.43 -1.30 .19 

3.00 77 49.02 15.79   

MH 2.00 123 50.76 13.08 1.75 .08 

3.00 77 54.44 16.28   

SF 2.00 123 62.19 24.03 3.60 .000 

3.00 77 74.02 20.04  . 

PAIN 2.00 123 55.16 27.13 .63 .52 

3.00 77 57.59 24.87   

GH 2.00 123 47.03 18.26 1.0 .31 

3.00 77 49.74 18.98   
 
 
Table 4: The relationship between elderly spiritual well- being and different domains of quality of life 

GH BP SF MH EF RE RP PF QOL  Domains SWB 
.13 .14 .29 .19 .15 .14 .16 .03 r 

.06 .04 .000 .006 .02 .03 .02 .59 P-Value 
Sig. (2-tailed) 

PF (Physical Function); RP (physical Role); RE (Vitality); EF (emotional Role); MH (Mental health); SF 
(Social Functioning); BP (Bodily pain); GH (General Health) 
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Abstract: Aging is usually defined as gradual and general functional impairment in adaptive responses to reduce 
stress, coupled with the risk of developing age-related diseases. An elderly clearly needs coping skills to deal with 
life changes and stress. Since only a few studies have been published in this area, the current study aimed to 
examine the relationship between general health and religious coping skills of elderly people residing at homes. 
A descriptive-analytic study was conducted on 200 elderly residents at home in Sari, northern Iran. A stratified 
random sampling method was used and eligible elderly were selected from different health centers of the city. 
Demographic characteristics such as gender, age, educational level and marital status were recorded. GHQ28 
questionnaire was used to assess general health and elderly religious coping skills were assessed by religious coping 
questionnaire. Descriptive and inferential statistics were used to collect the data. For data analysis ANOVA and 
Pearson correlation coefficient were used in SPSS Version 17. The mean of Religious coping was 102.11±15.74 and 
the mean of general health was 25.89±10.62. A significant relationship was found between general health and 
various aspects of physical symptoms such as anxiety, social dysfunction and depression (P <0.0001). Pearson 
correlation test revealed no significant relationship between general health and religious coping (r= -0.12, P= 0.08). 
There was a negative relationship between religious coping and depression in the dimension of general health (r = -
0.17, P = 0.01). ANOVA test revealed no significant relationship between the aspects of general health and religious 
coping skills of poor (97 or less), average (107 to 98) and good (108 or more) (F = 0.44, P = 0.64).The present study 
found a relationship between general health depression and religious coping skills. Thereby, caregivers should focus 
more on religion and enhance religious coping skills of elderly people. Further studies should be carried out to 
investigate the relationship between public health and religious coping skills in different cultures and religions.   
 [Jabar Heydari Fard and Masoumeh Bagheri-Nesami . The Relationship between General Health and 
Religious Coping in Elderly Residing at Homes. Life Sci J 2012;9(4):3205-3210]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 471 
Keywords: General health, religious coping, elderly, home residents 
 
Introduction 
One of the major changes in 20 th century is aging 
population which is estimated to rise from 600 million 
in 2000 to two billion by 2050. This phenomenon is 
more troublesome in developing countries since such 
nations cannot easily adapt to the consequences of this 
phenomenon. Population aging occurs in Iran as well as 
other countries. It is believed that the mean age of 
population will increase by 10 years during 2006-2026. 
Proportion of elderly people in Iran doubled 2.27 times 
within the last 50 years, which will reach 26 million in 
2050 and that is 26% of the total population[1]. 
Aging is usually defined as gradual and general 
functional impairment in adaptive response to reduce 
stress, associated with the risk of developing age-related 
diseases. Elderly is a period of life that is accompanied 
with great challenges, acute stress and increased levels 

of different physical and psychological requirements[2]. 
In a study carried out by Traynor, 2005 it was emerged 
that obstacles such as perception of insufficient income, 
poor religious believes, poor functional ability to cope 
with stress and loneliness are the main causes of failure 
in managing the  stress among elderly people. For older 
adults with physical disabilities who regularly compare 
themselves with others, finding new meaning in life and 
applying appropriate coping strategies results in better 
acceptance of changes[3].  
According to psychology, successful aging is attributed 
with the ability to cope with physical, psychological and 
social changes in order to achieve happiness, dignity, 
comfort and satisfaction in life. Since patterns of life are 
inevitably changing during lifetime, elderly individuals 
require flexible coping skills to deal with life 
changes[4]. A meta-analysis study revealed that proper 
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coping strategies in elderly influence their health 
status[5]. Stowell et al. 2001 indicated an effect of 
coping strategies on immune response and increased 
level of leukocytes among elderly people[6]. It was also 
found that efficient coping skills improved the health 
status of older adults compared to that of the younger 
individuals[7]. Coping skills help reducing the 
vulnerability associated with health problems in elderly. 
Due to many reasons old age people are more 
vulnerable than young people; therefore, the need for 
coping skills is greater among this age group. By 
increase in the number of old people the rate of chronic 
illnesses will rise. Optimal aging also concerns chronic 
health issues. Attempts to understand the cognitive-
behavioral efforts is called coping, which will lead to 
better management in this situation. Another reason 
could be higher vulnerability of elderly people 
compared to young individuals exposed to stress that is 
associated with impairment of various organs of the 
body, including hypothalamus - pituitary – adrenal, 
which could result in chronic diseases. Furthermore, 
elderly people experience difficult times due to 
experiencing decease of others, which could expose 
them to psycho- social stress[8]. Some studies showed 
that older populations are able to continue a normal life 
if they achieve a correct perception of aging and also 
benefiting from the belief that healthy aging is a period 
of well adapting to new situation[4, 9, 10]. According to 
these, researchers consider one of necessary condition 
of aging phenomenon as a successful coping[8, 11-14]. 
On of the  coping strategies include attention to 
religious and spiritual, which are the products of coping 
skills in a way that makes personal adjustment in old 
age[4]. Other scholars believe that more attention on 
religious coping could act as a support system and 
power for the elder[15]. Similarly, results of a 
qualitative study found relying on God as the coping 
style among American Indian older population[16]. 
Religion makes life more meaningful and is essential 
for physical and mental health, life satisfaction and 
successful aging[17]. Considering spiritual and religious 
issues helps elderly to satisfy a happy life and 
support[14]. A study has also shown that attention to 
religion in elderly makes acceptance of death easier and 
reduces the fear of death and the future [2, 14]. Some 
studies found a relationship between religious 
attendance and health; however, their data did not 
indicate that the effect of religious attendance on 
religious coping is associated with health or social 
participation and presence in groups[18]. 
Few researches have been conducted on the probable 
relationship between religious coping skills and general 
health of the elderly. Religious coping strategy and its 
role in promoting mental, physical, and social health 
made the authors to answer the following question: Is 

there any relationship between public health and 
religious coping skills? 
 
Materials and Methods 
A descriptive – analytic study was performed on 200 
elderly residents at home in Sari, Iran. A stratified 
random sampling method was used and eligible subjects 
were selected from different health centers. First the 
ethics committee of Mazandaran University of Medical 
sciences approval was obtained. Then, the researchers 
completed the study questionnaires by referring to 
homes of the elderly after obtaining written consent 
from the participants. Those who were unwilling to 
participate in the study were excluded and the nearest 
household's number was selected to complete the 
questionnaires. The obtained data included demographic 
characteristics, gender, age, educational level and 
marital status. General Health Questionnaire (GHQ28) 
was also used to assess the general health. This 
international standard questionnaire contains four 
subscales including somatic symptoms (7 questions), 
anxiety (7 questions), depression (7 questions), and 
social functioning (7 questions). If the total score is 
higher than 23 it indicates a problem in public health. In 
addition, if the score achieved for each dimension is 
more than 14 it shows general health impairments[19]. 
Noorbala et al explained the validity and reliability of 
the questionnaire of all sub-components of two-scale 
questionnaire between GHQ28 and Scl-90 showed a 
significant correlation (P> 0.001). Test-retest reliability 
of the questionnaire was  r= 0.85 [20]. Religious coping 
skills were measured by religious coping questionnaire 
designed by Azimi et al that investigates the virtual 
aspects which helps people in understanding different 
situations, receiving supports and problem solving in 
everyday life. Reliability of the questionnaire was 
determined by test-retest (r=0.88), then by split half test 
(0.88) and Cronbach's alpha (90%). This scale has 31 
questions, each with five options which are scored 
according to Likert method of scoring (0-4). The mean 
and standard deviations of scores are ranked on three 
levels of low (97 or less), moderate (107 to 98) and high 
(108 or more)[21].  The data was analyzed using SPSS, 
ANOVA and Pearson correlation coefficient. 
 
Results 
The study was done by recruiting 200 elderly aged from 
61 to 85 years old. The participants included 61% 
females of whom 66% were married, 1% single, 1.5% 
divorced and 31.5% widowed. The respondents 
included retired (57.5%), workers (8.5%), business man 
(4.5%), unemployed (12%) and self-employed (17.5%). 
Levels of education in 36.6% of participants was 
illiterate, 15% were able to read and write, 22.5% had 
primary education, 8.5% of the interviewees educated 
until junior high school, 12% had diploma and 5.5% had 
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university degrees. Chronic physical illnesses were seen 
among 68% of the elderly. The mean of religious 
coping skills and general Health was 1.2.11±15.74 and 
25.89±10.62, respectively. The mean and the standard 
deviation of general health are shown in Table 1. As it 
can be seen, all aspects of general health scores were 
lower than 14. In the dimension of general health social 
functioning had the highest average, while depression 
had the lowest average. Higher score in general health 
indicates lower general health. Pearson correlation test 
showed no significant relationship between general 
health and religious coping (r = -0.12, P = 0.08). In 
contrast a significant relationship was found between 
religious coping and depression in the domain of 
general health (r = -0.17, P = 0.01). There is also a 
significant relationship between general health and its 
various aspect (somatic symptoms, anxiety, social 
dysfunction and depression)(P <0/0001). The data are 
summarized in Table 2. In present study the highest 
average of general health (26.74±10.77) belonged to the 
low religious skill's group and the lowest mean general 
health was related to high religious skill's group 

(24.72±11.05). Since higher rating of general health is 
presence of health disorders, thus, in this study, 
promoting the religious coping, the general health was 
being increased (Table 3). However, the lowest mean 
was related to depression of the general health and 
strong religious skill’s group. The ANOVA showed no 
significant relationship between the four dimensions of 
general health and three dimensions of religious 
including: poor coping skills (97 or less), moderate (107 
to 98) and high (108 or more) (F = 0.44, P = 0.64) 
(diagram 1).  
 
 
 
 
 
 
 
 
 
 

 
Table 1: Mean and standard deviation of various aspects of general health and total scores of GHQ28 

variable Mean Std. Deviation 
Somatic symptom 7.48 3.80 
anxiety 7.48 3.88 
Social function 7.96 2.65 
depression 2.96 3.61 
total score of GHQ28 25.89 10.62 

 
Table 2: The relationship between different aspects of general health and religious coping 

depression Social 
function 

anxiety Somatic 
symptom 

GHQ 
domains 

Religious 
coping  

-.12 -.03 -.07 -.11 r 

.04 .62 .30 .11 P-Value, Sig. (2-
tailed) 

 
Table 3: Mean and standard deviation of various aspects of general health in terms of poor, medium and strong 
religious coping  

Std. Deviation Mean of GHQ N Religious coping 
10.07 26.74 55 (≥97) 

10.77 25.93 101 (98-107) 
11.05 24.72 44 (≤108) 
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Diagram 1: The relationship between different aspects of general health based on poor, medium and strong 
religious coping  
 

Discussion 
Based on the results of present study, the average of 
general health among elderly was 25.89±10.62. Since the 
studied elderly were rated higher than 23 scores, thus, they 
are suspected to disorders in general health. The elderly 
scores of general health in all dimensions were below 14. 
It means that the elderly had no problems in dimensions of 
general heath and their scores were the normal range. The 
highest average related to depression. Since low score of 
GHQ instrument is along with better general health, so 
this study elderly in depression dimension had better 
condition. 
In accordance with the results of other studies of elderly, 
spouse decease and loneliness[22-25], Social Isolation[22, 
26, 27], menopause [22, 28], failure to perform the 
activities and several diseases [22, 27, 29-31]experienced 
depression and depressive symptoms such as sadness and 
suffering are seen as a part of their life[26]. However, it 
must be said, depression is an illness that affects one-in-
four to one-in-five elderly people in the community and 
will lead to reduced quality of life, physical deterioration, 
functional dependence, and a lot of medical expenses[27]. 
Most elderly lose their spouses or close friends, and they 
are subject to experience bereavement, grief and 
sorrow[22]. Fortunately, in present study, this domain of 
the general health is considered normal. It seems lower 
rates of depression in Iranian elderly is to be due to social 
and cultural context. The results of other studies also show 
that there are many psychosocial problems associated with 
depression symptoms. The symptoms associated with 
neglect, grief, economic pressures, concerns, home, life 
and the pressures of social separation[26]. Results of the 

study indicated a strong association between depression 
and social, interpersonal, socio - economic, familial, and 
environmental co- incidence[27]. It can be said that 
depression is one of the several factors that affect general 
health and aging process and aging changes are not the 
causes; however, it is created in the context of physical, 
psychological, social, economic, cultural and spiritual life 
of each person. In addition, there was significant 
correlation between the four main general health aspects 
of somatic symptoms, anxiety, depression, and social 
functioning in the present study. The religious coping 
could be one of the factors that affect the mental health 
and consequently on other aspects of health[32]. 
In the current study, religious coping skills of older people 
in the study averaged 102.11, which means moderate and 
there was no significant correlation between total score of 
general health and religious coping. However, there was 
an inversely significant correlation between religious 
coping and depression domain of general health. As a 
response to increasing skills, depression declined. Study 
results also suggest a similar relationship between 
religious coping and depression domain of general 
health[33]. In one study, the data analysis regressions 
showed that prayer help spiritual health and predicted 
mental health, subjective well-being, physical symptoms 
and depression[34]. Similarly, in a qualitative study of the 
lived experiences of 20 elderly depressed women, using 
ethnography interviews, the results showed that according 
to elderly religious beliefs prevent the onset of depression. 
One elderly expressed depression due to illness, loneliness 
and bad memories, which he believed that a talented 
person can overcome it. Elderly believes that depression is 
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associated with pain and sadness that usually occurs after 
a life of poverty. They prayed for help for these problems. 
According to their religious beliefs, their way of relieving 
depression and negative situations improved and made 
them strong to endure problems[26]. Other studies have 
also expressed a relationship between depression and 
religious coping skills[32, 33]. The use of coping 
strategies has variety of outcomes in different people[8]. 
Among the coping strategies used in elderly, only 
functional coping strategies has a positive impact on 
human health[13, 35, 36]. Religion and spirituality are the 
common effective strategies that are especially used by the 
elderly and help them to improve their psychological well-
being. In an elderly study, researchers identified 
components of successful aging. One of the variables 
which were examined in this study was seniors' religiosity 
and their role in successful aging. In this study, successful 
aging was identified using two measures of life 
satisfaction and general health questionnaire and religious 
orientation test was used to identify the role of religiosity. 
Statistically significant results indicated that successful 
elderly tend to have more religious trust[37].  
As previously mentioned, old age is associated with many 
common stressors in elderly life that may be normal 
variation of aging such as impaired physical function, 
impaired activity, appearance and disability caused by 
chronic diseases[27, 35, 38-40], psycho-social lacks, loss 
of earnings, loss of ability to play the role and the 
previous activities[35, 39, 41-43] and the death of loved 
ones[24, 44-46]. Moreover, the researchers found that as 
elders spend the aging process, they experience loss of 
confidence, feelings of isolation, alienation and 
worthlessness and move towards the problems of physical, 
mental, emotional - social and spiritual experience[12]. 
Although in this study there was an inverse significant 
relationship only between religious coping skills and 
depression in general health, many expressed the mental – 
emotional, socio- cultural and economic deprivations 
which are results of different ways of lifestyle may occur 
under conditions of confounding variables, and they are as 
well considered the factors influencing physical 
dysfunction. Therefore, there is a constantly vicious cycle 
of deprivations between physical dysfunction - 
psychological, emotional, social - cultural and economic 
deprivations[4, 22, 35, 38, 47, 48]. It can be said that 
health is considered a two-way interaction; on one hand it 
is a product of selection and use of effective and 
appropriate coping with change and stress, and on the 
other hand it is pavement to a healthy psychological 
environment, which makes diagnosis of a coping strategy 
possible, in the light of true knowledge and assessment of 
stressful situations[49]. It seems referring to spirituality 
and religion is one of the most important strategies for 
coping with aging events.  
With regard to the results of the current study and other 
studies, it can be concluded that religious coping skills can 

influence general health of elderly. However, more studies 
in different cultures and religions are recommended. 
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Abstract: At the recent years echo-tourism category  have been considered in a different cycles of tourism 
industry so that it will advocated to itself such an special setting as an improvement indices at the future time. 
Echo-tourism is also a kind of tourism and it is a kind of functional practice that is using as a part of zoom and 
natural sources in the non-consuming form. And it could be provides land employment people and economic 
welfare by way of keeping and supporting of bare natures area. Among tourism branches, echo-tourism 
improvement called in such a way that is named echo-tourism century, twenty first century, on 1998 according 
to the forecast of W.T.O. but it is expected, general growth of tourism industry increase in 4.3-6.7 percent by 
2020, and it is increased more in echo-tourism and it is assumed to be about 10-30 percent according to the 
applied investments. 
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Introduction 
Human beings have enjoyed from observing 
nature. Trip in natural area and visiting of natural 
attractions is not only cases for satisfying spiritual 
and mental needs and presenting an answer to 
human curious. In the echo-tourism necessity 
satisfaction must be increased by trying into 
management decision making and appropriate 
programming and also by recognizing land people 
cultures attractions and increasing tourism 
attraction within creating revenue for the local 
people. ( Hoseini, 1385, echo-tourism role in 
tourism improvement). 
Tourism activity improvement within 
geographical spaces in view of developing and 
value-making of natural, historical, technological, 
and cultural heritage and keeping its 
improvements is an important discussion of 
tourism improvements. attention to tourism 
affaires within national and regional spaces and 
specially creating green and natural attractions 
were an influenced factor of creating regional and 
national advantages, that is finally result in 
stimuli of publicly cooperation sense and creating 
social, economic , and environmental advantages 
and also is obtaining to a relative appropriate 
conditions that is due to factors in order to 
increasing mental sanitation level, growth and 

creative, cooperative mentality and improving 
family bases and vesting publicly consciousness, 
increase of environmental sanitation and social 
welfare and finally obtaining to a social beliefs 
and leaving from pressures and stress of mental, 
social crisis and even reducing crimes. (fachri, 
1383, wishful view on tourism role in revenue-
making of Iran country)  
 
Echo-tourism relationship with tourism 
industry 
At the present era within technology development 
and life automobile, it is appeared to trip human 
beings on a natural areas and bare communities. 
Leaving from crowding urbane areas and saving 
beside nature considered as an important rates 
that is designed in tourism discussions as echo-
tourism or tourism. (chabazi and his 
collaborators, 1385, tourism acceptability setting 
in the north-west area of Iran like ajab-shir). 
Echo-tourism provides considerable opportunities 
for improving a kind of tourism industry. Some of 
them related to echo-tourism. It is including such 
advantages for local communities and in fact it is 
considered as a complex and stable tourism. 
Relationship and approaches of natural tourism 
with other kinds of tourism have providing 
necessity cases for successful presenting of 
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tourism products and tourism improvements. 
(Hoseini, 1385, echo-tourism role in tourism 
improvement).  
Eco-tourism is a kind of tourism that is originated 
so many opportunities for rural development, 
tourism, management and sources office of kept 
areas around the world. (monshizadeh and his 
collaborators, 1380, p. 15) 
It is result in close relationship of passengers that 
is searching to keep and under keeping 
environments that have a need to help of others. 
Echo-tourists have a considerable role as tourists 
and interested on a nature and they are searching 
to trade off with the host community so that they 
could help to stable developments. The local 
community also increase their expectations for 
obtaining management and playing the role I area 
tourism. (ranjbar, 1387, p. 11-12) 
 
Ecotourism and echo tourists’ characteristics 
By increasing people consciousness of advantages 
and positive effects of direct nature, it is 
considered important.(zahedi, 1385, p. 19) 
The following characteristics include: 
1. It is depend on observing and visiting of 
natural areas. 
2. Stable tourism directions presented the best 
applying solutions. 
3. It is including a set of opportunities and 
appropriate situations in order to recognizing and 
understanding natural areas. 
4. It has a stable, structure and influencing share 
in land community improvements. 
5. It is paid on recognizing and interpreting of 
different area culture and shows on sensitivity. 
6. It is applied on assuming compatible method 
within customer’s expectations. (oladi gadiclai, 
1385, p. 66). 
On the surveyed researches, echo tourist 
community TES 2002   announced the following 
features: 
1. They preferred group tripping upper than 60 
percent. 
2. The mean time of many of them considered in 
8-14 days. 
3. Sex complexity of echo tourists considered in 
50 to 50 and they have no special complexity. 
4.eco tourists mostly consumes the money of 
other countries, since they have trip costs(about 
1000-500 dollar) other costs such as buying gifts, 
Killed animals and flying, paying additional costs 
to providing dress and local feed, guidance and 
…. . 

5. They have classified in two groups in respect 
of age: 
A. groups that is searching to adventurousness, 
visiting bare lands and sport tourism that is 
considered under the 40 years old. 
B. groups that are searching to enjoyment of 
nature and visiting of zoom and ….. And they are 
place on 35- 45years old. 
 
Ecotourism programming and tourists 
developments 
Tourism is a multidimensional category that is 
related to many factors. Ecotourism also is 
considered as a subordinate of tourism industry 
and it is include the called rate and it influences 
of many factors and mutually effect on them. The 
influence and mutual of it, that is making twofold 
necessity of programming within ecotourism. If it 
is leaving on itself, non-programming and 
controlling infects other sections and increasing 
negative influences and unwanted results. 
Therefore programming within ecotourism in 
reason of complex and multi-aspects 
communications of the industry with other 
economical, social, cultural section especially in 
reason of environment is of important necessity. 
Programming is a multidimensional activity that 
is deal with past, current and future and it is taken 
advantages from the past experiences, and it is 
resulted from the facts of the current time and by 
considering expected situation on the future, it is 
recognizing and determining the aims and the 
ways. (zahedi, 1385, p. 133) 
As we know, information is an important factor of 
ecotourism development. By considering complex 
trade off between ecotourism and various factors 
of economic, social and cultures and 
environments it can be obtained by aiming in fact 
information and in time. For programming 
ecotourism, we  need  various  information  about  
different  topics. Some of them included in the 
following rates:   
1. Ecotourits attractions (like mountains, forests, 
sea, lakes and such a cases). 
2. Ecotourists (various interest and different 
stimuli of ecotourism, bearing of them to the 
tripping problems, and their expectations …). 
3. Economic factor (economic infrastructures, 
transportation communication nets, banks and 
assurance institutions and credits). 
4. Publicly factors (rules and regulation s related 
to ecotourism’s enter and exit and the special 
phenomenon and ….). 
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5. Servicing factors (passenger agencies, hotels, 
guest-accepting, ecotourism’s home). 
6. Environmental factors (natural source 
situations, natural source bearing capacity in ratio 
to use of human being, variety of environment in 
area, spices extinction severity and …). 
7. Cultural and social factors (available situation 
in the community, norms and beliefs, acceptable 
behaviors and values, customs and cultures and 
…). . 8. Management factors (human source 
complexity, official and non-official structures 
related to the topic, systems, applied methods and 
styles and …). 
9. Interested groups (attitudes, tendencies and 
preference of interested groups to such a non-
governmental forms, organizations, land people 
and pressure groups). (haman, p. 137-138) . 
Therefore, ecotourism is searching on add of 
opportunities and reduce of threads. If the 
opportunity is recognized, it is conveyed into the 
advantage and if it isn’t avoid of threads, 
conveyed into the costs. There is no automatic 
advantage within ecotourism. Its successful 
depends on controlling and programming as well 
as.  
Programming with the lack of correction and 
weak performance on ecotourism projects, it is 
conveyed into the common tourist projects within 
negative impacts. (ranjbar, 1387, p. 37) 
 
Negative and positive influences of ecotourism 
activities 
For improving ecotourism, it must be focused on 
attractions and this is possible to be on a local 
parks or prevented areas. (ranjbar, 1387, p. 57) 
Some of the authors focused on positive 
dimensions of ecotourism activities and in this 
reason they offered its non-obstacles 
improvements. Some of the also implied on its 
negative dimensions and they are believe that 
positive cases is dominant on negative one. So, 
we must prevent its improvements. (zahedi, 1385, 
p. 56) 
 
Their positive influences included in the 
following texts 
1. Prevention from national sources and natural 
heritage for people and tourists. 
2. Creating more mutual understanding in result 
of contacts between people. 
3. Creating employment facility. 
4. Increase of revenue. 
5. Increase of life standards and improving levels. 

6. Creating new appliance of lands in order to 
preventing natural sources. 
7. Exchange of culture. 
 
Negative influences of the called activities 
included on the following texts 
1. Demolition of environment in reason of 
building and hotels. 
2. Disturbing and attack to local animals. 
3. Increasing expectation of economics’ people. 
4. non-considering of governmental, local 
investment and in some cases. 
5. Reducing environmental various. 
6. Pressure on environment. 
7. non-considering of land application. 
8. Production according to the needs of tourists to 
land and local needs. (Jihad monthly letter, 1383, 
p. 80) 
It is considerable to decide about improving 
ecotourism places by attention to negative and 
positive influences and it is also possible to 
forecast about limited solutions of activities in 
field of spreading. 
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Abstract : The effect of combined oral contraceptive pills (COCP) on fat soluble antioxidant remain a dilemma. 
The aim of this study was to determine relationship between combined oral contraceptive pills (COCP) and fat 
soluble antioxidant (alpha tocopherol and beta carotene). This was a cross-sectional study which 31 COCP users and 
31 non users recruited randomly in Ramhormoz Health Clinic No: 3 in Iran. COCP users should have taken low 
dose COCP for at least one year. A questionnaire for socio-demographic and a 50 items food frequency 
questionnaire were used for gathering data. Five ml fasting blood sample has taken and used for measuring fat 
soluble antioxidant using HPLC method. Results showed that the mean of alpha tocopherol was 7.48 g/ml and 
8.59 g/ml and mean of serum beta carotene was 18.25 g/dl and 20.41 g/dl in COCP users and non users 
(p>0.05). However in this study combined oral contraceptive pills did  not have any relationship with serum fat 
soluble antioxidant, further studies with bigger sample size is recommended .  
 [Foruzan Sarafion, Shahnaz Najar, Parvin Abedi, Mohammadhossein Haghighizadeh. The relationship of 
combined oral contraceptive pills with serum fat soluble antioxidant in reproductive aged women. Life Sci J 
2012;9(4):3215-3219]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 473 
Key words: Alpha tocopherol, Beta carotene, Combined oral contraceptive pill, Reproductive age 
 
 
Introduction  
 
Combined oral contraceptive pills (COCP) often 
referred to the birth-control pill are a very popular form 
of birth control. They are currently used by more than 
100 million women worldwide and by almost 12 million 
women in the United States (1). According to the latest 
statistics in Iran, 50% of women used birth control 
methods, which 40% of them are COCP  
users (2).  
COCPs were developed to prevent ovulation by 
suppressing the release of gonadotropins. COCPs inhibit 
follicular development and prevent ovulation as their 
primary mechanism of action (1).  Beside of birth 
control, COCPs have some metabolic and nutritional 
effects (3). Some researchers showed that the level of 
trace minerals and biochemical change with taking 
COCP. The alteration reported in blood levels are 

generally believed to be related to changes in levels of 
specific transport proteins induced primarily by 
estrogen (4, 6).  
Some fat soluble vitamins are potentiates to neutralize 
free radicals and reduce the risk of cancer, heart disease 
and many chronic diseases (7). Although oxidation 
reactions are crucial for life, they can also be damaging; 
hence, plants and animals maintain complex systems of 
multiple types of antioxidants, such as glutathione, 
vitamin C, and vitamin E as well as enzymes such as 
catalase, superoxide dismutase and various peroxidases 
(8). The imbalance between reactive oxygen species and 
the defentic antioxidant can cause the oxidative stress 
condition. Oxidative stress is thought to contribute to 
the development of a wide range of diseases including; 
cancer, atherosclerosis, cardiovascular disease, cataract, 
arthritis, inflammation and some types of Alzheimers 
(9). 
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Some researchers showed that estrogen can decrease 
reactive oxygen species and oxidative stress in vivo and 
vitro (10-11). In contrast some researchers showed that 
COCPs could reduce the serum beta carotene levels (12-
13).  
Because antioxidants have protective role in some 
chronic diseases, assessment of effect of COCPs on 
antioxidant levels is an important mean to recognizing 
women with reduced antioxidant who need supplement. 
The primary aim of this study was to assess the 
relationship between COCP and fat soluble antioxidant 
(alpha tocopherol and beta carotene) level in 
reproductive aged women in Ramhormoz- Iran.  
  
Material and Methods 
This was a cross-sectional study that carried in 
Ramhormoz-Iran on 2010. Samples included 62 women 
(31 COCP users and 31 non COCP users) who were 
recruited randomly among 200 women who had 
exclusion/inclusion criteria of the study. Inclusion 
criteria were including; age 18-40, using low dose 
COCP (contains 0.03mg ethinyl estradiol and 0.15mg 
levonorgestrel) for at least one year or using other non 
hormonal birth control (for control group), body mass 
index 20-25kg/m2. The exclusion criteria were consisted 
of pregnancy, lactation, alcohol abuse, smoking, 
systemic diseases and using of supplements. This study 
approved by Ethics Committee of Ahvaz Jundishapur 
University of Medical Science. All participants signed 
an informed consent prior to the study. All participants 
completed a socio-demographic and a 50 items food 
frequency questionnaire according to the Iranian food 
composition table. Screening was done on 200 women 
according to inclusion/ exclusion criteria in 
Ramhormoze city (located in the Khuzestan province- 
Iran). One hundred ten women were eligible for study, 
which 100 of them had consent to participate in this 
study (50 COCP users and 50 non users). Sixty two 
women have chosen randomly, 31 who were COCP 
users and 31 who used other non hormonal birth control 
(condom or tubal ligation). Socio-demographic and food 
frequency consumption of participants gathered through 
interview. Five ml fasting blood sample was taken from 
every participant. Blood samples kept in the cold box 
and sent to the one reference laboratory for blood 
centrifuge. Alpha tocopherol and beta carotene were 
measured using the HPLC (HPLC Brand Yl9100, made 
by Younglin company) method.  
Data entering and analyzing were done using SPSS 
version 16. The descriptive statistics (mean, SD) and 
univariate statistics (Independent t-test, Chi-Square and 
Logistic Regression) were used for statistical purposes. 
The p-value less than 0.05 considered as significant.  
  
 
 

Results  
The mean age of two study groups was 29.8 and 31.3 in 
the COCP users and non users respectively. The mean 
BMI was 24.8 and 24.2 in two groups. There was not 
any significant difference between two groups regarding 
socio-demographic characteristics (Table 1). Two 
groups did not have any statistical difference regarding 
foods contains beta carotene and alpha tocopherol.  
The mean of alpha tocopherol was 7.48 g/ml and 8.59 

g/ml in two groups respectively.  
The mean of serum beta carotene was 18.25 g/dl and 
20.41 g/dl in two groups. 
According to the Independent t- test there was not any 
significant difference between two groups regarding 
beta carotene and alpha tocopherol (p>0.05) (Table 2). 
Table 3 is presenting results of Logistic Regression for 
some variables e.g. age, marriage age, alpha tocopherol, 
beta carotene and BMI with OCP. There was not any 
significant relationship between these variables and 
COCP.   
 
Discussion 
In this study we examined the relationship of OCP with 
serum fat soluble antioxidant. All women were in the 
reproductive age and had normal BMI. We excluded 
overweight and obese women. Some studies showed 
that serum alpha tocopherol is lower in people with 
higher BMI (14). In a study researcher found that with 
10% increase in the BMI; alpha tocopherol will 
decrease by 1% (15).  
In the present study there was not any significant 
difference between two groups regarding serum alpha 
tocopherol. Results of other studies are in agreement 
with our study. In a study there was not any significant 
difference between OCP users and non users about 
alpha tocopherol (16). A study has done by Wu et al, 
also showed that there was not any significant 
difference between postmenopausal women who used 
hormone replacement therapy and women who did not 
regarding serum level of vitamin E (17). Some 
researches propose that with taking COCP the serum 
lipoproteins will increase and it can cause increase in 
the serum level of vitamin E (18-19). In Mahdavi et al’s 
study, they could not establish a relationship between 
serum vitamin E level and COCP (20).  
Although the serum beta carotene level in the COCP 
users was lower (18.25µg vs 20.41µg), it was not 
statistically different. Other studies are in agreement 
with the present study (7, 21). Some studies showed that 
OCP can increase plasma level of vitamin A. In Yeung 
and Chan’s study results showed that; in women who 
used COCP for at least one month, the plasma level of 
vitamin A was higher (19). In Ahmed’s study also 
COCP users had significantly higher plasma level of 
vitamin A (22). Increase in the vitamin A level may 
because of increasing in the retinol binding protein level 
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in the serum (23). In the Geroot et al’s study the beta 
carotene level in the COCP users was significantly 
lower compared to the non users (16). This decrease 
may result from the effect of estrogen in the COCP that 
improve the retinol binding protein activity and change 
the ratio of beta carotene to retinol (15). Also the 
plasma level of retinol has increase with using COCP in 
some studies (24-25).  
In this study vegetable and fruit intake of all participants 
were enough according to the food frequency 
questionnaire, this may contribute to that why fat 
soluble antioxidant did not reduce significantly in the 
COCP users. Diets high in fruit and vegetables, which 
are high in antioxidants, promote health and reduce the 
effects of aging; however antioxidant vitamin 
supplementation has no detectable effect on the aging 
process (26).  
  
Conclusion 
 According to the findings of this study it appears that 
oral contraceptive pills do not have any relationship 
with serum fat soluble antioxidant. Study in this area, 
particularly in our country is very few and further 
studies with bigger sample size are recommended. 
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Table 1: Socio-demographic characteristics of participants 
Characteristics  COCP users 

n=31 
Mean (SD) 

COCP non users 
n=31 
Mean (SD) 

P value 

Age  29.8(4.7) 31.3(4.9) 0.24 
Marriage age 18.7(2.8) 19.8(3.1) 0.17 
Number of children 
 

2.1(1.1) 2.03(0.8) 0.52 

Body mass index 
(Kg/m2) 
 

24.8(1.9) 24.2(2.2) 0.3 

Use of birth control 
method (year) 
 

6.77(3.8) 6.3 (4.09) 0.7 

Education N(%)    
Illiterate  3(9.7) 2(6.5)  

 
0.08 
 

Primary education 12(38.7) 15(48.4) 
High school 9(29) 2(6.5) 
Secondary high school 7(22.6) 9(29) 
University education 0 3(9.7) 
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Table 2: The serum level of alpha tocopherol and beta carotene in two study groups 
Characteristics COCP users 

n=31 
Mean (SD) 

COCP non users 
n=31 

Mean(SD) 

P value 

Alpha tocopherol (g/ml) 7.48(3.9) 8.59(5.01) 0.33 
Beta carotene (g/dl) 18.2(7.05) 20.4(7.3) 0.24 

 
 
 
 
 
 

Table 3: Correlation of some variables with COCP using Logistic Regression 
Characteristics Odds-Ratio P value 

Age 1.14 0.73 
Marriage age 1.08 0.37 

Alpha tocopherol 1.05 0.55 
Beta carotene 1.04 0.41 

Body mass index 0.76 0.09 
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Abstract: Challenges which faced the early users of distance education are still with us today. If distance education 
is to play a greater role in improving the quality of education, it will require expanded technology; more linkages 
between schools, higher education, and the private sector; and more teachers who use technology well. Teachers 
must be involved in planning the systems, trained to use the tools they provide, and given the flexibility to revise 
their teaching. Federal and state regulations will need revision to ensure a more flexible and effective use of 
technology. Connections have been established across geographic, instructional, and institutional boundaries which 
provide opportunities for collaboration and resource sharing among many groups In the pooling of students and 
teachers, distance learning reconfigures the classroom which no longer is bounded by the physical space of the 
school, district, state or nation. 
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Introduction: 

The background of distance education to mid-
nineteenth century dates. Pioneers in America and 
Europe of the best distance learning technologies for 
training that day, took advantage. For example: mailing 
system for creating educational opportunities for those 
able to go to regular schools were not interested in 
science education, but had been used. Of course at that 
time most of those who took advantage of this type of 
Physically Handicapped facilities, women allowed to 
attend the classes along with men who did not have a. 
Location is N. There was a school; were. One of the 
pioneers in this field English personal name was Isaac 
Pitman. His short-term training through correspondence 
and the correspondence began in 1840 in England. 
Students were required to read the Bible a part of 
written questions and answers raised by Pittman to get a 
good score should return by mail. 

But distance education in America and for the first 
time at the University of Illinois Veslin was 
implemented in 1874. In 1900, university education 
through correspondence, face became more public. 
National Association of Home Education in 1926 and 
led the establishment of distance education and related 
programs in universities and schools, and more 
important aspect to find drivers. Education in 1920 
invented the radio and TV appearance in 1940 led to 
important new techniques in communications that the 
nature of the field of distance education also created 
dramatic changes. 

Trainers using these new technologies were 
successful educational programs to millions seek 
learning opportunities and thereby reach out to the 
educational spaces, training centers to expand. With the 
development of long-distance telephone system in the 

early twentieth century method of capacity and distance 
learning methods for students to access educational 
opportunities in the world increased Translation. But 
until the invention of mobile tele conference ever in the 
80 and 90 and the main role in the concept of distance 
education did not play. Telemetry system, allowing for 
teachers conference provided that without the slightest 
delay at a time when your students can listen to them 
talk and sometimes they see. 

Expansion of computer networks in the decade 1990 
and connect millions of people through lines to the 
telephone networks made it possible to simply distance 
learning via computers and computer conferences 
around the world is possible (a) and Today with the 
development of control technology in science and 
technology around the world are. 

 
WHAT IS DISTANCE EDUCATION? 

Distance education is a method of education in 
which the learner is physically separated from the 
teacher and the institution sponsoring the instruction. It 
may be used on its own, or in conjunction with other 
forms of education, including face-to-face instruction. 
In any distance education process there must be a 
teacher, one or more students, and a course or 
curriculum that the teacher is capable of teaching and 
the student is trying to learn. The contract between 
teacher and learner, whether in a traditional classroom 
or distance education, requires that the student be 
taught, assessed, given guidance and, where 
appropriate, prepared for examinations that may or may 
not be conducted by the institution. This must be 
accomplished by two-way communication. Learning 
may be undertaken either individually or in groups; in 
either case, it is accomplished in the physical absence of 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3221 

 

the teacher in distance education. Where distance 
teaching materials are provided to learners, they are 
structured in ways that facilitate learning at a distance.  

 
Benefits of Distance Learning: 

Benefits and opportunities that distance education 
provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can not 
attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not live 
in the country.  
 
Remote educational tool:  
distance learning tools and supplies various uses. These 
tools in four main courses are: 
A - Audio Tools:  
Audio tools include training such as two-way 
interactive telephone, video conference, shortwave 
radio and a strain of tools such as audio tape and radio. 
 B - Image tools:  
including slides, films, video tapes and video 
conferences. 
C - Data:  
computers as electronic data are sent and received. 
Because the data word description for a wide range of 
educational tools is used.  
Computer applications for distance education are 
varied and include the following: 
1- Training to Computer Management. 
 2 - Computer Assisted Instruction.  
3 - through PCs.  
4 - e-mail, telegraph, computer conference and the 
World Wide Web simultaneously.  
D - Print: 
The main element of distance education programs, 
particularly in the exchange and delivery system 
information tools are considered.  
 

Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 
Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 

educational needs of students and service coordination 
and communication to create.  
- Support staff: 
 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, order 
textbooks, security and copyright, and are responsible 
for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be considered 
among the factors above, establish the correct 
relationship formation. 

 
Types of Distance Education Programs: 

There are two types of programs offered by 
distance education schools: synchronous learning 
programs and asynchronous learning programs. With 
synchronous learning, distance education students must 
log on to the school’s website at a set time. Often, they 
interact with their peers and professors via group chats, 
web seminars, video conferencing, and phone call-ins. 
With asynchronous learning, distance education 
students complete all coursework on their own time. 
They often learn via assignment sheets, message boards, 
email, pre-recorded video lectures, mp3s, and traditional 
mail correspondence.  

Distance education began for the delivery of 
courses to students who live in remote areas. Over the 
years, though, this form of education has become the 
preferred method for learning outside of the classroom. 

Distance Education is now undertaken by people 
with busy schedules, hectic lifestyles, special needs, and 
also those living in isolated areas. What's more, with 
such flexible learning options you can choose to study 
at any time and from any location you like.  

There are a number of different forms of distance 
education and it's important to know which method you 
prefer: 

 Correspondence learning: your course 
materials are printed and sent out to you by 
mail/courier. The advantages are that you have 
a printed set of reference materials, you can 
study anywhere and you are not reliant on a 
computer, you can learn for long periods of 
time.  

 eLearning: your course materials are provided 
to you in multimedia format; that is, on 
CD/DVD. In this way you can choose to take 
your study materials within you and learn 
anywhere in the world with just a laptop.  

 Online learning: no materials are sent to you 
and you do all your learning online. The 
limitation is that you need to be logged onto a 
computer (though you may be able to 
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download and print some of your materials 
yourself, though this can cost you more in ink), 
there is a limit to how much you can absorb 
and do online, and most people's attention span 
on-screen is limited to 20 minutes (your eyes 
get tired after that).  

 Broadcast learning: where you tune into a 
series of television, radio or Internet broadcasts 
(e.g. podcast, YouTube, etc.).  

 Teleconferencing: where your lessons are 
conducted in real time through an Internet 
connection. Limitations are that streaming can 
be slow, connections can cause problems 
(students and teachers generally need to be 
computer literate) and there can be delays in 
talk-time, depending on software, hardware 
and connection capabilities.  

 
Conclusion: 

Distance education delivers classes (live or pre-
taped) to students in their home, office, or classroom. It 
is used by K-12, higher education, continuing education 
and business. As the cost of delivering quality education 
increases, institutions find that limited resources prevent 
them from building facilities, hiring faculty, or 
expanding curricula. They are using distance education 
to maximize resources and are combining their assets 
with others to produce programming. Distance 
education is offered internationally, nationally, 
regionally, and locally over all forms of conferencing 
technology. 

Distance learning is expanding and examples of it 
are increasing dramatically. Fewer than 10 states were 
using distance learning in 1987; today, virtually all 
states have an interest or effort in distance education. 
Distance learning systems connect the teacher with the 
students when physical face-to-face interaction is not 
possible. Telecommunications systems carry 
instruction, moving information instead of people. The 
technology at distant locations are important and affect 
how interaction takes place, what information resources 
are used, and how effective the system is likely to be. 

Technology transports information, not people. 
Distances between teachers and students are bridged 
with an array of familiar technology as well as new 
information age equipment. What sets today's distance 
education efforts apart from previous efforts is the 
possibility of an interactive capacity that provides 
learner and teacher with needed feedback, including the 
opportunity to dialogue, clarify, or assess. Advances in 
digital compression technology may greatly expand the 
number of channels that can be sent over any 
transmission medium, doubling or even tripling channel 
capacity. Technologies for learning at a distance are 
also enlarging our definition of how students learn, 
where they learn, and who teaches them. No one 

technology is best for all situations and applications. 
Different technologies have different capabilities and 
limitations, and effective implementation will depend 
on matching technological capabilities to education 
needs. 

Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 

The student may receive information via satellite, 
microwave, or fiber optic cable, television (broadcast, 
cable or Instructional Television Fixed Services (ITFS), 
video cassette or disk, telephone - audio conferencing 
bridge or direct phone line, audio cassette, printed 
materials - text, study guide, or handout, computer - 
modem or floppy disk, and compressed video. Recent 
rapid development of technology has resulted in 
systems that are powerful, flexible, and increasingly 
affordable. The base of available information 
technology resources is increasing with dramatic speed. 
Much has been learned about connecting various forms 
of technology into systems, so that the ability to link 
systems is growing. Most distance learning systems are 
hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 

Interactivity is accomplished via telephone (one-
way video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, two-
way audio. Interactivity may be delayed but interaction 
provided by teacher telephone office hours when 
students can call or through time with on-site 
facilitators. Classes with large numbers of students have 
a limited amount of interactivity. Much of the activity 
on computer networks is on a delayed basis as well. 
Possibilities for audio and visual interaction are 
increasingly wide. 

In the earlier days of distance learning, it was most 
common to see distance learning used for rural students 
who were at a distance from an educational institution. 
The student might watch a telecourse on a television 
stations, read texts, mail in assignments and then travel 
to the local college to take an exam. This model is still 
in use, but as the technology has become more 
sophisticated and the cost of distance learning dropped 
as equipment prices dropped, the use of distance 
education has increased. 

High front-end costs prevented an early 
widespread adoption of electronically mediated 
learning. Distance learning has been aggressively 
adopted in many areas because it can meet specific 
educational needs. As the concept of accountability 
became accepted and laws required certain courses in 
high school in order for students to be admitted to state 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3223 

 

colleges, telecommunications was examined as a way to 
provide student access to the required courses. Many 
rural school districts could not afford the special 
teachers to conduct required courses. Distance 
education met this need by providing courses in schools 
where teachers were not available or were too costly to 
provide for a few students. It also fulfilled a need for 
teacher training and staff development in locations 
where experts and resources were difficult to obtain. 
These systems link learner communities with each other 
and bring a wide array of experts and information to the 
classroom. 

Challenges which faced the early users of distance 
education are still with us today. If distance education is 
to play a greater role in improving the quality of 
education, it will require expanded technology; more 
linkages between schools, higher education, and the 
private sector; and more teachers who use technology 
well. Teachers must be involved in planning the 
systems, trained to use the tools they provide, and given 
the flexibility to revise their teaching. Federal and state 
regulations will need revision to ensure a more flexible 
and effective use of technology. Connections have been 
established across geographic, instructional, and 
institutional boundaries which provide opportunities for 
collaboration and resource sharing among many groups 
In the pooling of students and teachers, distance 
learning reconfigures the classroom which no longer is 
bounded by the physical space of the school, district, 
state or nation. 

The key to success in distance learning is the 
teacher. If the teacher is good, the technology can 
become almost transparent. No technology can 
overcome poor teaching which is actually exacerbated 
in distance education applications. When skilled 
teachers are involved, enthusiasm, expertise, and 
creative use of the media can enrich students beyond the 
four walls of their classroom. 

Teachers need training in the system's technical 
aspects and in the educational applications of the 
technology. Areas for assistance include the amount of 
time needed to prepare and teach courses, how to 
establish and maintain effective communication with 
students, strategies for adding visual components to 
audio courses, ways to increase interaction between 
students and faculty, planning and management of 
organizational details, and strategies for group cohesion 
and student motivation. 

The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are predominantly 
visual media, rather than the textual and auditory 
environment of the conventional classroom, the 
affective content of mediated messages is muted 
compared to face-to-face interaction, and complex 
cognitive content can be conveyed more readily in 

electronic form because multiple representations of 
material (e.g., animations, text, verbal descriptions, and 
visual images) can be presented to give learners many 
ways of understanding the fundamental concept. 
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Abstract: Distance education is a method of education in which the learner is physically separated from the teacher 
and the institution sponsoring the instruction. It may be used on its own, or in conjunction with other forms of 
education, including face-to-face instruction. In any distance education process there must be a teacher, one or more 
students, and a course or curriculum that the teacher is capable of teaching and the student is trying to learn. The 
contract between teacher and learner, whether in a traditional classroom or distance education, requires that the 
student be taught, assessed, given guidance and, where appropriate, prepared for examinations that may or may not 
be conducted by the institution. This must be accomplished by two-way communication. Learning may be 
undertaken either individually or in groups; in either case, it is accomplished in the physical absence of the teacher 
in distance education. Where distance teaching materials are provided to learners, they are structured in ways that 
facilitate learning at a distance.  
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Introduction: 

When the standardization and the requirements 
for training by the third millennium will be talking, 
unconscious form, design and construction to provide 
context and use tools and indicators to teaching the 
principles of community-based knowledge to the 
mind is centered. . No doubt these requirements and 
identify the correct tools and proper utilization of 
their functions according to accelerate the 
development expected in the knowledge-based 
information society will be effective. Such concerns 
and problems that any country in its development 
plans in motion to the information becoming a 
knowledge based society means a society would be 
faced with the centrality of knowledge, Dealing with 
existing tools and how these tools are used. 

Led the way when dealing with those massive 
training programs available to speak to the 
technological tools that we expect to occur that 
planners and decision makers that planners and 
decision makers of large structures, especially 
university education according to the image Access 
to the development of community information are 
available on these tools are selected and used. 

Massive wave of data produced in today's world 
it nicknamed the "information age" has all day and 
through various means of communication in the 
world will move on its size are added. Other hand, as 
we're not the world witnessed the development of the 
role of information communication devices 
transporting feedback fast and absorb the information 
around the world, we forget. 

Therefore, information and communication as 
the main lever or two important move in developing 

wings, we learn. Meanwhile, proper utilization of the 
capacities of these two valuable and effective indexes 
in the general development concept for any society 
and the principles of a critical need is considered. 
With a view to clarifying this issue can be paid in the 
best way to create a platform for developing data 
standards and access to a knowledge based society, 
what really can be. To achieve a clear and practical 
answer in this area before all the existing definitions 
and indicators mentioned placed. 

 
What is Distance Education? 

Distance education is education designed for 
learners who live at a distance from the teaching 
institution or education provider. It is the enrollment 
and study with an educational institution that 
provides organized, formal learning opportunities for 
students. Presented in a sequential and logical order, 
the instruction is offered wholly or primarily by 
distance study, through virtually any media. 
Historically, its predominant medium of instruction 
has been printed materials, although non-print media 
is becoming more and more popular. It may also 
incorporate or make use of videotapes, CD or DVD 
ROM’s, audio recordings, facsimiles, telephone 
communications, and the Internet through e-mail and 
Web-based delivery systems. When each lesson or 
segment is completed, the student makes available to 
the school the assigned work for correction, grading, 
comment, and subject matter guidance by qualified 
instructors. Corrected assignments are returned to the 
student. This exchange fosters a personalized student-
instructor relationship, which is the hallmark of 
distance education instruction. Historically, most 
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distance education courses were vocational in nature, 
but today courses are offered for academic, 
professional, and avocational purposes for students of 
all ages. There are numerous specialized programs, 
such as those for blind persons and for parents of 
small children with hearing impairments. Distance 
education is available in practically any field, from 
accounting to zoology. Courses are offered in 
gemology, high school diploma, journalism, 
locksmithing, child day care management, yacht 
design, and many fascinating subjects. 

Distance education courses also vary greatly in 
scope, level, and length. Some have a few 
assignments and require only a few months to 
complete, while others have a hundred or more lesson 
assignments requiring three or four years of 
conscientious study. 

Since 1890, more than 130 million Americans 
have studied at DETC member institutions, including 
Franklin D. Roosevelt, Walter P. Chrysler, Walter 
Cronkite, Barry Goldwater, Charles Schulz, and 
many other distinguished alumni of DETC members. 

Unlike most distance education courses offered 
by traditional colleges and universities that are 
semester and classroom oriented, with courses 
offered by most of the DETC-accredited institutions 
you can study any time and anywhere. Distance 
education is especially suited for busy people who 
wish to increase their knowledge and skills without 
giving up their jobs, leaving home, or losing income. 
You learn while you earn. Many courses provide 
complete vocational training; others prepare you for 
upgrading in your present job, without losing wages, 
experience or seniority. You receive individual 
attention, and you work at your own pace. 

 
Benefits of Distance Learning: 

Benefits and opportunities that distance 
education provides, include: 

 - training a wide range of audiences. 
 - meet the needs of students and students who 

can not attend in place. 
 - Possible connection between students and 

students with cultures, beliefs and experiences are 
different. 

- Benefiting from coaches and speakers who do 
not live in the country.  
Educational  methods in distance learning:  

Today, under the new system replaced the 
traditional systems of learning and learning week (ie 
tutoring methods, lectures) are: 
Multimedia courses: 

These courses and widely used elements of 
image, communication, graphics and simulated 
components, animation and communication 

elements for guidance and tips, and talk back on 
course and curriculum issues are held. 

 
Enhanced communication mechanisms: 

The mechanism of any texts simultaneously, 
and asynchronous audio-visual communications to 
protect you. This case allows students to practice on 
topics learned will give. 

Written test: 
 thus, question and test via a distributed 

communication network, are corrected and returned. 
These exams through video conferencing support 
and runs. 

Virtual Seminar:  
thereby different groups of students in different 

geographical environments linked together makes. 
Collaborative virtual laboratories: 

 the laboratory of the Group's activities are 
supported. Workshops such as software engineering. 

Smart academic factors:  
academic factors that inform intelligent, 

support and guidance students pay. 
Remote educational tool:  

distance learning tools and supplies various 
uses. These tools in four main courses are: 

A - Audio Tools:  
Audio tools include training such as two-way 

interactive telephone, video conference, shortwave 
radio and a strain of tools such as audio tape and 
radio. 

 B - Image tools:  
including slides, films, video tapes and video 

conferences. 
C - Data:  

computers as electronic data are sent and 
received. Because the data word description for a 
wide range of educational tools is used.  

Computer applications for distance education 
are varied and include the following: 

1- Training to Computer Management. 
 2 - Computer Assisted Instruction.  
3 - through PCs.  
4 - e-mail, telegraph, computer conference and 

the World Wide Web simultaneously.  
D - Print: 

The main element of distance education 
programs, particularly in the exchange and delivery 
system information tools are considered.  

Key factors in the process of distance education:  
the process of remote training, the following 

factors contribute: 
Students: 

Regardless of educational content, role and 
main element in the learning process students are 
responsible.  

Coaches and Teachers:  
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Success depends on a lot of educational 
activities the ability, skills and knowledge are the 
coaches and professors.  

Facilitators of communication: 
Facilitator bases, as the bridge between 

students and mentors are. Must base expectations of 
teachers and educational needs of students and 
service coordination and communication to create.  

Support staff: 
 One of the important pillars of any 

development of distance education programs, by 
development group finds. Operational support staff 
such as student registration, copy and distribute their 
resources, order textbooks, security and copyright, 
and are responsible for the report.  

Management: 
 The group decision makers, builders and 

judges are considered to be educational and should 
be considered among the factors above, establish the 
correct relationship formation. 

 
Advantages of E-Learning: Benefits of E-Learning 

What are the e-Learning advantages and 
what are the disadvantages? 

This is an important question to consider before 
making a final decision whether to enroll online 
learning or not. 

It is known that Online Education with its e-
learning software tools offers a new experience but 
does it work for everyone? 

This experience may not be for everyone, 
professionally and personally, however it does have 
its strong point, advantages, and unique feature worth 
knowing. This article reviews and discusses the best 
features it provides – 

 
ELearning Benefits – E-Learning Advantages: 
1. Accessibility 

Online classes are very attractive to some 
people because of their unprecedented accessibility: 
virtual classes in any online institution can be 
accessed from anywhere on the planet. 
The internet also allows much greater time flexibility, 
though it does not mean an absolute absence of 
submission and exam dates. For many, online 
education means – being able to study an advanced 
degree during breaks at work or at night from home. 
2. Geographic diversity – Ease of accessibility 

Many universities are renowned for their 
diversity. But online institutions create 
unprecedented possibilities in this area. The e-
learning technology they use enables accessing 
classes online – It is possible for any person on the 
planet to study in any online course (and online 
school/university) without the need to travel and 

reside abroad. For this reason diversity can be far 
greater than in any traditional university. 
3. Classroom Size and Manageability 

Traditional education cannot afford to have very 
large classes, especially in advanced degrees. Then e-
learning means and tools answer this need – Online 
education allows a greater number of students to be 
accepted to their desired courses since managing 
students online is easier. 
4. Self-Paced Studies  

The internet allows an unprecedented degree of 
freedom in pacing and spacing one’s studies. 
This is a great appeal to those who like a lot of 
freedom and have learning rhythms which do not 
align with traditional campus life. 
5. Learning tools and means 

e-Learning offers different learning experience 
– It is a new technology based on standard means and 
tools such as – videos, e-books, online interactive 
means and activities. One may even select 
instructional material and work their own way/level 
to their degree. 
6. Asynchronous Communication 

Another advantage of e-learning methods is the 
use of asynchronous communication. Asynchronous 
communication is a communication through such 
online technology as email and online message 
boards. 
Communicating online is easier for those who cannot 
express themselves face to face. It also allows time to 
think before responding, which you do not really 
have in a classroom discussion. 
7. Biased Interactions 

There tends to be less bias online, because the 
setting is less direct and intimate. For many, this is 
another great plus. 

 
Conclusion: 

Technology transports information, not people. 
Distances between teachers and students are bridged 
with an array of familiar technology as well as new 
information age equipment. What sets today's 
distance education efforts apart from previous efforts 
is the possibility of an interactive capacity that 
provides learner and teacher with needed feedback, 
including the opportunity to dialogue, clarify, or 
assess. Advances in digital compression technology 
may greatly expand the number of channels that can 
be sent over any transmission medium, doubling or 
even tripling channel capacity. Technologies for 
learning at a distance are also enlarging our definition 
of how students learn, where they learn, and who 
teaches them. No one technology is best for all 
situations and applications. Different technologies 
have different capabilities and limitations, and 
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effective implementation will depend on matching 
technological capabilities to education needs. 

Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 

The student may receive information via 
satellite, microwave, or fiber optic cable, television 
(broadcast, cable or Instructional Television Fixed 
Services (ITFS), video cassette or disk, telephone - 
audio conferencing bridge or direct phone line, audio 
cassette, printed materials - text, study guide, or 
handout, computer - modem or floppy disk, and 
compressed video. Recent rapid development of 
technology has resulted in systems that are powerful, 
flexible, and increasingly affordable. The base of 
available information technology resources is 
increasing with dramatic speed. Much has been 
learned about connecting various forms of 
technology into systems, so that the ability to link 
systems is growing. Most distance learning systems 
are hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 

Interactivity is accomplished via telephone 
(one-way video and two-way audio), two-way video 
or graphics interactivity, two-way computer hookups, 
two-way audio. Interactivity may be delayed but 
interaction provided by teacher telephone office 
hours when students can call or through time with on-
site facilitators. Classes with large numbers of 
students have a limited amount of interactivity. Much 
of the activity on computer networks is on a delayed 
basis as well. Possibilities for audio and visual 
interaction are increasingly wide. 

In the earlier days of distance learning, it was 
most common to see distance learning used for rural 
students who were at a distance from an educational 
institution. The student might watch a telecourse on a 
television stations, read texts, mail in assignments 
and then travel to the local college to take an exam. 
This model is still in use, but as the technology has 
become more sophisticated and the cost of distance 
learning dropped as equipment prices dropped, the 
use of distance education has increased. 

High front-end costs prevented an early 
widespread adoption of electronically mediated 
learning. Distance learning has been aggressively 
adopted in many areas because it can meet specific 
educational needs. As the concept of accountability 
became accepted and laws required certain courses in 
high school in order for students to be admitted to 
state colleges, telecommunications was examined as 
a way to provide student access to the required 

courses. Many rural school districts could not afford 
the special teachers to conduct required courses. 
Distance education met this need by providing 
courses in schools where teachers were not available 
or were too costly to provide for a few students. It 
also fulfilled a need for teacher training and staff 
development in locations where experts and 
resources were difficult to obtain. These systems link 
learner communities with each other and bring a wide 
array of experts and information to the classroom. 

The key to success in distance learning is the 
teacher. If the teacher is good, the technology can 
become almost transparent. No technology can 
overcome poor teaching which is actually 
exacerbated in distance education applications. When 
skilled teachers are involved, enthusiasm, expertise, 
and creative use of the media can enrich students 
beyond the four walls of their classroom. 

Teachers need training in the system's technical 
aspects and in the educational applications of the 
technology. Areas for assistance include the amount 
of time needed to prepare and teach courses, how to 
establish and maintain effective communication with 
students, strategies for adding visual components to 
audio courses, ways to increase interaction between 
students and faculty, planning and management of 
organizational details, and strategies for group 
cohesion and student motivation. 

The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are 
predominantly visual media, rather than the textual 
and auditory environment of the conventional 
classroom, the affective content of mediated 
messages is muted compared to face-to-face 
interaction, and complex cognitive content can be 
conveyed more readily in electronic form because 
multiple representations of material (e.g., animations, 
text, verbal descriptions, and visual images) can be 
presented to give learners many ways of 
understanding the fundamental concept. 
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Introduction: 

Distance education delivers classes (live or 
pre-taped) to students in their home, office, or 
classroom. It is used by K-12, higher education, 
continuing education and business. As the cost of 
delivering quality education increases, institutions find 
that limited resources prevent them from building 
facilities, hiring faculty, or expanding curricula. They 
are using distance education to maximize resources 
and are combining their assets with others to produce 
programming. Distance education is offered 
internationally, nationally, regionally, and locally over 
all forms of conferencing technology. 

Distance learning is expanding and examples 
of it are increasing dramatically. Fewer than 10 states 
were using distance learning in 1987; today, virtually 
all states have an interest or effort in distance 
education. Distance learning systems connect the 
teacher with the students when physical face-to-face 
interaction is not possible. Telecommunications 
systems carry instruction, moving information instead 
of people. The technology at distant locations are 
important and affect how interaction takes place, what 
information resources are used, and how effective the 
system is likely to be.Technology transports 
information, not people. Distances between teachers 
and students are bridged with an array of familiar 
technology as well as new information age equipment. 
What sets today's distance education efforts apart from 
previous efforts is the possibility of an interactive 
capacity that provides learner and teacher with needed 
feedback, including the opportunity to dialogue, 
clarify, or assess. Advances in digital compression 

technology may greatly expand the number of 
channels that can be sent over any transmission 
medium, doubling or even tripling channel capacity. 
Technologies for learning at a distance are also 
enlarging our definition of how students learn, where 
they learn, and who teaches them. No one technology 
is best for all situations and applications. Different 
technologies have different capabilities and 
limitations, and effective implementation will depend 
on matching technological capabilities to education 
needs. 

Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 

The student may receive information via 
satellite, microwave, or fiber optic cable, television 
(broadcast, cable or Instructional Television Fixed 
Services (ITFS), video cassette or disk, telephone - 
audio conferencing bridge or direct phone line, audio 
cassette, printed materials - text, study guide, or 
handout, computer - modem or floppy disk, and 
compressed video. Recent rapid development of 
technology has resulted in systems that are powerful, 
flexible, and increasingly affordable. The base of 
available information technology resources is 
increasing with dramatic speed. Much has been 
learned about connecting various forms of technology 
into systems, so that the ability to link systems is 
growing. Most distance learning systems are hybrids, 
combining several technologies, such as satellite, 
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ITFS, microwave, cable, fiber optic, and computer 
connections. 

Interactivity is accomplished via telephone 
(one-way video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, 
two-way audio. Interactivity may be delayed but 
interaction provided by teacher telephone office hours 
when students can call or through time with on-site 
facilitators. Classes with large numbers of students 
have a limited amount of interactivity. Much of the 
activity on computer networks is on a delayed basis as 
well. Possibilities for audio and visual interaction are 
increasingly wide. 

In the earlier days of distance learning, it was 
most common to see distance learning used for rural 
students who were at a distance from an educational 
institution. The student might watch a telecourse on a 
television stations, read texts, mail in assignments and 
then travel to the local college to take an exam. This 
model is still in use, but as the technology has become 
more sophisticated and the cost of distance learning 
dropped as equipment prices dropped, the use of 
distance education has increased. 

High front-end costs prevented an early 
widespread adoption of electronically mediated 
learning. Distance learning has been aggressively 
adopted in many areas because it can meet specific 
educational needs. As the concept of accountability 
became accepted and laws required certain courses in 
high school in order for students to be admitted to state 
colleges, telecommunications was examined as a way 
to provide student access to the required courses. 
Many rural school districts could not afford the special 
teachers to conduct required courses. Distance 
education met this need by providing courses in 
schools where teachers were not available or were too 
costly to provide for a few students. It also fulfilled a 
need for teacher training and staff development in 
locations where experts and resources were difficult to 
obtain. These systems link learner communities with 
each other and bring a wide array of experts and 
information to the classroom. 

Challenges which faced the early users of 
distance education are still with us today. If distance 
education is to play a greater role in improving the 
quality of education, it will require expanded 
technology; more linkages between schools, higher 
education, and the private sector; and more teachers 
who use technology well. Teachers must be involved 
in planning the systems, trained to use the tools they 
provide, and given the flexibility to revise their 
teaching. Federal and state regulations will need 
revision to ensure a more flexible and effective use of 
technology. Connections have been established across 
geographic, instructional, and institutional boundaries 
which provide opportunities for collaboration and 

resource sharing among many groups In the pooling of 
students and teachers, distance learning reconfigures 
the classroom which no longer is bounded by the 
physical space of the school, district, state or nation. 
The key to success in distance learning is the teacher. 
If the teacher is good, the technology can become 
almost transparent. No technology can overcome poor 
teaching which is actually exacerbated in distance 
education applications. When skilled teachers are 
involved, enthusiasm, expertise, and creative use of the 
media can enrich students beyond the four walls of 
their classroom. 

Teachers need training in the system's 
technical aspects and in the educational applications of 
the technology. Areas for assistance include the 
amount of time needed to prepare and teach courses, 
how to establish and maintain effective 
communication with students, strategies for adding 
visual components to audio courses, ways to increase 
interaction between students and faculty, planning and 
management of organizational details, and strategies 
for group cohesion and student motivation. 

The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are 
predominantly visual media, rather than the textual and 
auditory environment of the conventional classroom, 
the affective content of mediated messages is muted 
compared to face-to-face interaction, and complex 
cognitive content can be conveyed more readily in 
electronic form because multiple representations of 
material (e.g., animations, text, verbal descriptions, 
and visual images) can be presented to give learners 
many ways of understanding the fundamental concept. 
 
WHAT IS DISTANCE EDUCATION? 

Distance education is a method of education 
in which the learner is physically separated from the 
teacher and the institution sponsoring the instruction. It 
may be used on its own, or in conjunction with other 
forms of education, including face-to-face instruction. 
In any distance education process there must be a 
teacher, one or more students, and a course or 
curriculum that the teacher is capable of teaching and 
the student is trying to learn. The contract between 
teacher and learner, whether in a traditional classroom 
or distance education, requires that the student be 
taught, assessed, given guidance and, where 
appropriate, prepared for examinations that may or 
may not be conducted by the institution. This must be 
accomplished by two-way communication. Learning 
may be undertaken either individually or in groups; in 
either case, it is accomplished in the physical absence 
of the teacher in distance education. Where distance 
teaching materials are provided to learners, they are 
structured in ways that facilitate learning at a distance.  
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EFFECTIVE TEACHING AND LEARNING 
WITH DISTANCE EDUCATION 

Distance education dictates changes in 
behavior for both the teacher and the learner. The 
successful student develops persistence and skills in 
self-directing work. The successful distance education 
teacher becomes conversant with new technology and 
develops new instructional styles, moving from 
creating instruction to managing resources and 
students and disseminating views (Strain, 1987). 
Administrative and faculty support for distance 
education are critical to the success of this 
instructional method. Administrators should take note 
that the implementation of a distance education 
program may allow access to a greater number of 
students. However, the time and work associated with 
teaching at a distance exceeds the normal requirements 
of campus-based instruction.  

Students in distance education settings 
perform as well or better on assignments, class 
activities, and exams when compared to campus-based 
students (St. Pierre, 1998). Nevertheless, students must 
maintain persistence and a clear focus to succeed in a 
distance learning situation. Self-direction, a passion for 
learning, and strong individual responsibility are 
important influences on achievement. There are 
indications that distance education works best for more 
mature, motivated, well-organized, and already 
accomplished learners (Rintala, 1998).  
Garrels (1997) describes five critical elements for 
successful teaching at a distance:  
1. Instructor enthusiasm. This requires animation and 
comfort in front of the camera, or with the technology 
utilized. Faculty support and interest are critical to the 
success of distance learning endeavors.  
2. Organization. Teaching materials must be prepared 
in advance; timing, variation, and smooth transitions 
must be planned. Instructors should allocate from 3 to 
5 hours of preparation for each hour of distance 
instruction. Great attention to detail is required long 
before the actual classroom activity occurs (Summers, 
1997).  
3. Strong commitment to student interaction. Whatever 
the modality used to teach at a distance, the instructor 
must encourage and facilitate ongoing communication 
between the students and the instructor.  
4. Familiarity with the technology used in the class 
format. Faculty development is important before 
beginning any distance activities, and instructors 
should be trained in video use, computer use, or other 
forms of instructional technology used.  
5. Critical support personnel. Production staff, graphic 
designers, and technical staff members will help the 
instructional setting produce successful teaching at a 
distance.  

Distance education is any type of schooling that takes 
place away from a physical campus. Distance 
education is also known as:  
 distance learning  
 virtual learning  
 online learning  
 e-learning  
 online education  
 web-based training 

 
Online Education Pros 

Of the many advantages and new possibilities 
of online education, here are some of the Strengths: 
1. Greater flexibility 

Online students have more freedom in 
choosing their programs and schedules. This allows 
many busy adults to adapt online courses to their 
already established everyday life of work and family. 
For many, this is simply the only way they can study 
for that degree which will take them farther in their 
career and life. 
2. Saves Time and Money 

Online education saves an enormous amount 
of time and money which in traditional education is 
wasted on commuting. Commuting is also very tiring, 
while online education means you can study from 
home, in a comfortable environment with everything 
you need close at hand.Tuition also costs less for most 
online institutions. 
3. Logistics 

Traditional education is restricted due to 
logistical issues; there is only this amount of students 
who can be in a place at a given time, whereas in 
online classes, there is no question of paucity of space. 
As long as the online classes have the necessary 
bandwidth, an unlimited number of students can study, 
all over the globe. Then again, traditional classes 
would turn up expensive to maintain, because the 
educational institution needs to maintain a place and 
its facilities. When it comes to online education, all 
they need to do is to set up E-learning tools, an 
Internet connection and a website where people can 
learn. While this is not cheap too, but it is definitely 
cost less as compared to the costs of a place to carry 
on. 
Online Education Cons 

To balance our view of online education, let’s 
consider some of the disadvantages/Weaknesses: 
1. Requires Self Discipline 

The greater freedom of online classes requires 
greater self disciplines, but not everybody has it. The 
comfort of studying from home may also reflect 
negatively on your motivation to do your best. 
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Depending on your personality, home can 
provide as many distractions as traditional campus 
facilities (designed especially for studying). 
2. How well have you learned  

With online education, the students have a 
greater hold on the education process, and that is not 
always a good sign. For example, in online education, 
though the teachers set up the audio and video clips 
with the same dedication, it remains to be seen 
whether the students study it with the same dedication 
that they would in a classroom. 
3. No Campus Life 

Many people remember the college/university 
as the best time of their lives. 
Part of it is the campus life – During and after classes. 
One of the disadvantages of taking online education 
rather than traditional one, is that in online education 
you will not have the atmosphere of campus lawns, 
corridors and classrooms, huge libraries with real 
books you can hold. There will be no campus buddies 
and no campus culture. 
4. Internet Connection 

Another negative point of online education is 
that it entirely depends on the internet connection. 
Though many countries have a robust Internet 
connection and others are getting it soon, there are still 
countries, and areas in countries that do not have 
access to Internet and other enhanced technologies. It 
would be difficult to get online education in countries 
that have a limited online presence. 
Online Education VS Traditional Education 

This article reviews the differences and the 
pros and cons of online VS traditional education. 
Gone is the world where only traditional, campus-
based education existed and you only had to choose 
the university or college you wanted to study in. 

Someday, probably in the near future, Online 
Education will replace traditional institutions. At least, 
many degree programs will combine the on campus 
courses as well as online classes as a standard 
educational approach. 

But for now, the future student has to decide 
first whether he/she wants to study online or on a 
campus degree.Here are some points to consider the 
pros and cons of online and traditional institutions: 
Differences between Online and Traditional 
Education; Comparison 
1. Convenience 

One of the most striking, innovative, and 
unprecedented features of online education is their 
convenience for almost anyone. Persons busy with 
careers or families will be able to compose their 
schedules so that they fit their individual time 
constraints. This is possible because courses are 
delivered in the form of electronic-based modules 
online. It is also convenient because it requires no 

commuting, saving a great deal of time and money. 
It allows to study from home, with the only 
requirement being the possession of an adequate 
computer and internet connection. Basic computer 
skills only are required to acquire higher education 
online. 
2. Expenses 

Tuition costs less for most online institutions. 
Online education also eliminates the additional 
expenses usually entailed by traditional “campus life”, 
commuting, and the purchase of study materials. 
3. Feedback 

Feedback is somewhat better in traditional 
education. Students can interact directly face to face 
with both classmates and teachers, which makes 
feedback easier to understand and faster to get. 
Some online institutions do offer chat rooms and 
video/audio meetings. 
4. Accreditation 

The credit of online education depends on its 
purpose and context. If you only have online degree(s) 
and are just trying to find work, employers may prefer 
traditionally educated candidates. If you are already an 
employed and valuable professional, online learning 
will be seen favorable as a way to improve your skills, 
expand your professional knowledge, and thus 
contribute more at work. 
5. Ecology 

Online education has obvious positive effect 
on the environment. It may not be measurable now, but 
if online education largely replaces traditional 
institutions in the near future it will mean that less 
paper will be used for books and writing material and 
fewer campuses will be built while the number of 
students and employed teachers will only increase 
radically. 
Conclusion: 

In general, new methods of educational 
systems to countries around the world as a necessity 
and need for learning and training opportunities to 
study in areas with different climatic features and 
conditions of learning and education according to their 
gender and cultures, has been. Each method is 
mentioned with regard to changes in features and 
creates an education system, and evaluation is used. 
Judgement of distance education in an educational 
way, first as a necessity to eliminate barriers to 
educational climate and geographical areas, age and 
gender restrictions learners began their work And more 
in a death education system, especially in the 
philosophy and goals based on theories of learning 
theories have evolved to find and promote professional 
growth. Approach to distance education with regard to 
the necessity of education in countries formed. 

Emergence and development of information 
societies is the consequences of industrialization. 
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Despite the diversity of information in various forms 
of media in local, national and international, access, 
exchange and use of various information easier than 
last time is. Information society, a member of your 
buddies know that open information system in terms of 
geographical location and the last 25 years, 
organizational development, are limited. Distance 
learning faster than other forms of training has been. 
Growth factor in the economic interests of this type of 
educational approach, flexibility and remove the 
distance can be named. The methods of distance 
education, required for building physical education is 
not providing services. Teachers and trainers in this 
method - compared with traditional methods - and 
have more opportunities to more people than are being 
trained. In this type of teaching style of each person in 
each academic field, and each job can be arbitrary in 
time and space, trained without having to leave the 
house for work or business is education. This method 
requires that students are dispersed over long distances 
provides. Distance learning advantages of distance 
education in comparison with traditional education, the 
need for physical locations and training programs 
limited to no specific time period. In this type of 
teaching style, learning for life without possibility of 
spatial and temporal constraints for each individual 
there. In distance education, problems related to lack 
of qualified teachers and appropriate educational 
environment - as it posed in the traditional method of 
M is - is resolved. In this way the use of advanced 
features in digital libraries and search the various sites 
during the study, time and cost savings are. 
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Abstract: The sector has contributed significantly to the economic growth and employment in Malaysia. In the 
present era of globalization and liberalization, the growth of the construction sector should be more robust in line 
with the flexibility in the policies regarding the possession of properties in Malaysia and the increasing global 
demand. This article aims to analyze the impact of globalization on labor productivity in the construction sector 
using 1990-2009 panel data collected from the Department of Statistics Malaysia. The construction sector is divided 
into four sub-sectors, namely, residential building, non-residential building, installation of building and civil 
engineering. Indicators of globalization such as foreign direct investment (FDI), economic openness and foreign 
labor are used as part of the independent variable in the analysis. Estimation results show FDI and economic 
openness are statistically significant in influencing the labor productivity in the construction sector, but the ratio of 
foreign labor to total employment in the construction sector is not significant. 
[Rahmah Ismail, Ferayuliani Yuliyusman. Impact of Globalization on Labour Productivity in the Malaysian 
Construction Sector. Life Sci J 2012;9(4):3235-3242]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 477 
 
Keywords: labor productivity, globalization, construction sector, foreign direct investment, economic openness. 
 
1.  Introduction 

The contribution of the construction sector 
to the Malaysian economy is considerably significant 
and important. This industry has changed in the last 
decade and has moved in line with globalization. 
Rapid economic development has boosted demand 
for property in Malaysia and the relaxation of the 
government to own property among foreigners has 
provided opportunities for the construction sector 
continues to grow. The importance of the 
construction industry can be seen clearly through its 
involvement in various types of construction such as 
residential buildings, shops, office buildings, schools, 
institutions and others. 

Generally, the construction sector 
encounters a moderate growth rate, which is between 
3-4 per cent for the period 1990-2000. But it is higher 
compared to some other subsectors such as 
electricity, gas and water in the services sector, which 
the growing rate is of 2-3 per cent for the same 
period. Construction output growth rate reached the 
highest in 1995, at 4.4 per cent compared with other 
years. The economic vibrancy drives this sector to 
grow before the economic downturn in 1997/1998.     

Contribution of the construction sector on 
employment is also important to be discussed 
because it is related to the problem of unemployment. 
Number of employment in the construction is the 
fourth highest after the country's main sectors such as 
services, manufacturing and agriculture. In the Sixth 
Malaysia Plan (6-MP) the number of construction 
sector employment is the highest, although the 
number of other sectors’ employment except for the 

manufacturing sector experienced a decline. This 
situation is consistent with the intense growth of 
construction output that was achieved at the end of 
the 6-MP, which was in 1995. However, number of 
employment in the construction sector experienced 
the lowest volatility in the Ninth Malaysia Plan (9-
MP). Malaysia's economic downturn during the 
financial crisis that took place in 2007/2008 
contributed to less employment generation in the 
construction sector. During the crisis the real estate 
sector was also affected which further dampen the 
activity of this sector through the reduction in output 
and employment. 

Although, theoretically, the inflow of FDI 
will have positive spillover effects on productivity, 
empirical researches show mixed results. The 
magnitude of spill over varies across the level of 
technology, capital intensity of industries, skilled 
labor, the domestic firm size, and the pattern of each 
country's FDI. Barrios (2002) and Ramirez (2006) 
reviewed the effect of FDI on productivity by using 
the endogenous growth model showing the existence 
of positive relationship between FDI in labor 
performance. In the context of the construction sector 
FDI spill over obtained through the supply of inputs 
and machinery for the use of this sector. The 
presence of foreign investors involved in the 
manufacturing project provides access for the 
construction sector to get input at a lower price 
compared with the imported inputs. 

Economic theory suggests that increasing 
access to economic openness can affect the 
productivity of the firm through the channels that can 
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be summarized broadly such as the increment in 
competitive pressures, changes in market share, 
increase access to technology, as well as spillover 
effects. Whether the effects are positive or negative, 
are very much dependent on market structure and 
types of instruments used in trade. For the 
construction sector, economic openness facilitates the 
inflow of foreign inputs, including skills. There are 
construction projects that depend on foreign 
expertise, such as mega projects KLCC and KL 
tower. Parts of the intermediate inputs in construction 
sector are not available locally and had to be 
imported directly from abroad. Furthermore, foreign 
workers, especially the semiskilled and unskilled 
workers are very much needed by the construction 
sector in Malaysia. In fact, the majority of lower level 
employees in this sector are dominated by the foreign 
workers due to the unwillingness of the local workers 
to work in the construction sector that is considered 
dangerous and less attractive. Therefore, based on 
these arguments, all the variables of globalization, 
FDI, economic openness and foreign labor will have 
positive impact on labor productivity in the 
construction sector.  
 
2.  Literature Review 

The idea that FDI increase the productivity 
of local companies proposed by Caves (1974) when 
he tested the benefits of FDI in the manufacturing 
sector of the two leading host country during that 
time which is Canada and Australia. He pointed out 
that FDI increase productivity through the 
competition between the enterprises. FDI also pushed 
technology to the next level and innovation for local 
firms. His research in Canada found that the 
correlation between the shares of subsidiary 
companies and local manufacturing productivity level 
is not clear due to the limited data problem, while in 
Australia, this correlation is clear and positive. 

However, Globerman (1979) showed that 
labor productivity in the firm has a positive 
relationship with the presence of FDI in Canada. He 
showed that FDI leads to some spillover such as 
industry capital intensity, economies of scale, and 
quality of labor. Liu et al. (2000) supported this idea 
in their review of the 48 industries in the United 
Kingdom. They prove that the greater the 
technological capabilities of British companies, the 
greater the benefits they receive from FDI. Liu et al. 
(2000) in another study also showed that FDI has a 
positive effect on labor productivity in the electronics 
industry in China, and they concluded that the most 
important determinant is the quality of labor, 
followed by the domestic firm size and level of 
foreign investment.  

According to Vahter (2004), positive spill 
over from FDI depends on the level of economic 
development of host country. Based on his research, 
there is no positive spill over of FDI in Estonia. He 
found that export-oriented foreign companies have 
lower labor productivity than domestic market-
oriented companies and owned by local and foreign 
investors. On the contrary, in Slovenia, the export-
oriented companies of local and foreign combination 
are not correlated with labor productivity. The results 
showed that different types of FDI would have 
different effects on the productivity of the host 
country. As for Kien (2008) and Vahter (2004), the 
most important advantages of FDI for host countries 
are acquiring modern technology, management skills 
and marketing skills in addition to capital. 

Although many previous studies concluded 
that the effect of FDI on the productivity of the firm 
is clear and positive, but there are also studies 
showing that this effect is obscure and even negative. 
According to Aiken and Harrison (1999), the 
productivity of local firms decreased when the 
foreign investment increased in Venezuela. They 
proved that the positive relationship between venture 
companies and productivity of domestic companies is 
sound for only small local firms with less than 50 
employees. Thus, they concluded that this 
relationship is relatively small and ambiguous. This 
conclusion is different from the Caves (1974) from 
Liu et al. (2000). 

Konings (2000) found that there were 
negative effects of FDI on the productivity of local 
firms in market, including Bulgaria, Romania and 
Poland. He argued that the effects will depend on the 
conditions in the receiving country and proved that 
they have a positive correlation with the level of 
development and different types of FDI (whether 
joint ventures or projects wholly owned by 
foreigners), and also the level of labor skills. This 
decision was supported by Thiam (2006) who found 
the positive relationship between FDI and 
productivity in eight East Asian economies - China, 
Hong Kong Special Administered Region of China, 
Indonesia, Malaysia, Republic of Korea, Singapore, 
Taiwan, China and Thailand. 

Pradhan (2004) then concluded that the 
efforts made to promote R & D and some 
centralization of the size of local firms in the industry 
may be better than a passive liberalize FDI policy 
from the standpoint of increasing the efficiency of 
local enterprises productivity. In his study, the 
hypothesis spill over of FDI was tested in the 
pharmaceutical industry in India by using the 
unbalanced panel data for the sample firms in the 
period 1989-1990 to 2000-2001. The study found that 
the presence of foreign companies might be 
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unimportant for the local firm productivity growth 
unless it is supported by R & D. Contradict with the 
opinion of Bohra (2011) in the analysis of India's 
economic sectors who found that FDI has helped to 
increase output, productivity and employment in 
some sectors, especially in the services sector. He 
stated that FDI is a tool for economic growth by 
strengthening capital, domestic productivity, and 
employment. FDI plays an important role in the 
grading of the technology, skills and management 
capabilities in various sectors of the economy. The 
analysis proved that FDI is an important stimulus for 
economic growth of India in which the growth of FDI 
increased the output and productivity in the services 
sector. 

Wong (2006) concluded that trade 
liberalization of Ecuador improved manufacturing 
productivity. In his study, the focus was on changes 
in productivity and restructuring of resources from 
less to a more productive unit. It applied the robust 
estimation procedure on the micro-level data to 
identify the impact of policies on productivity and 
economic problems that can interfere with 
productivity levels throughout the study. The study 
took particular interest in seeing how the competing 
imports and exports respond to trade openness. Wong 
(2006) stated that there are positive and significant 
evidence of trade openness on the productivity of the 
manufacturing industry for export-oriented industry 
after the trade executed. 

Nevertheless, for Casabucerta et al. (2004), 
they stated that there was no evidence of dynamic 
changes in productivity across different industry 
concentration levels. Analysis has been done on the 
effects of trade liberalization on labor and gross 
capital flows as well as productivity in the country's 
production sector of Uruguay. Openness to the 
international environment had increased the 
employability rates and reduced the capital. Although 
industry concentration reduced the level of job 
elimination, it has no impact on employability or 
capital dynamics. Changes in the use of labor and 
capital followed by the increasing productivity 
occurred only for certain sectors with the reduction of 
the tariff is large and no union. Therefore, trade 
openness actually can give different effects on 
different segments of the industry (Abizadeh et al., 
2007). 

Rapid increment in the demands of foreign 
employees reflects the excess demand and rapid 
economic growth, as well as their cheaper cost. 
Zaleha et al (2011) found that foreign workers have a 
positive impact on labor productivity of the 
manufacturing sector. In the long run, immigrants do 
not affect the local unemployment rate, but increase 
productivity and average income of the destination 

country (Abdul Kadir et al., 2005). These findings are 
consistent with the study in the United States (Peri, 
2010) and supported by Nikolaj et al. (2011), and 
Ottaviano and Peri (2008). Nikolaj et al. (2011) 
studied of how foreign expertise influenced the 
productivity and wages of local firms in Denmark 
and found that the firms employing foreign expertise 
were capable of raising productivity and higher 
wages and a tendency to continue to employ foreign 
expertise.     
 
3.  Methodologies and Model Specifications 

The labor productivity model used in the 
analysis of this article is based on the Cobb-Douglas 
production function. 

21  LAKY       (1) 
 
where Y is total output, A is the parameter, K is 
capital stock and L is the total force. Marginal 
product is derived from equation (1) as follows: 
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From equation (3), the average output of labor (Y / L) 
is equal to labor productivity. This function can be 
derived as follows: 
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Equation (5) can be written in the form of 

natural logarithms as: 
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To see the impact of globalization on labor 

productivity, the globalization variables are added in 
equation (6) and estimated equation will be as 
follows: 
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where,

 lnA=β0 

lnY / L = the natural logarithm of labor productivity; 
real output in the construction sector is divided with 
the total force for the sector. 
lnk / L = the natural logarithm of capital Intensity; 
true value of the assets owned by the construction 
sector is divided with the total labor sector. 
lnFDI = natural logarithm of Malaysia's real foreign 
direct investment value 
OPN = level of Malaysia's economic openness; the 
export and import value is divided with the real GDP. 
LPROF / L = ratio of local professionals employment 
to total employment in the construction sector. 
LTEK / L = ratio of local employment for the 
technical category to total employment in the 
construction sector. 
FL / L = ratio of foreign employment to total 
employment in the construction sector. 
i = the various selected building categories, which 
consists of four construction sub-sectors. 
t = time. 
Β0-β6 = estimator coefficient  
ε = error term  
3.1 Source of Data 

Data Y, L, Prof. TEK and FL were obtained 
from the Construction Industry Survey Report, 
Department of Statistics Malaysia, FDI data were 
obtained from the Ministry of International Trade and 
Industry (MITI), while data on exports, imports and 

GDP were obtained from the Economic Report, 
Ministry of Finance, Malaysia. Year 2000 was the 
basis for real data. 
3.2 Static Data Panel 

Typically, a panel data analysis model used 
is the constant coefficient estimator, estimators of 
fixed effects and random effects. Constant coefficient 
estimator model is also known as pooled regression 
model and this model is using fixed effect, which is 
known as the Least Square Dummy Variable Model 
(LSDV), which refers to the model with a constant 
slope but different intercept based on cross-sectional 
units. Random effects estimator model refers to the 
fixed random regression with cross-sectional units 
error that do not relate to the variables error in the 
model. It was found that the value of cross section of 
sub-sectors was four sub-sectors and it was smaller 
than the regression number, 6 variables, resulting in 
failure of random effects estimator that could not be 
performed due to the insufficient requirements. The 
regression number must be smaller than the number 
of cross-section. 
3.3 Dynamic Data Panel 

The analysis of panel data based on constant 
estimators, fixed effects or random effects could not 
coordinate heterogeneous dynamics in long-term 
relationship equilibrium (Pesaran et al., 1995). Long-
term parameters are more consistent if estimated 
using autoregressive distributed lag approach 
(ARDL) (Pesaran & Shin, 1999). In addition, as 
found by Pesaran et al. (1999) this approach has been 
consistent in producing long-term coefficient 
estimators whether the basic repressor I (1) or I (0). 
Therefore, the estimated Mean group (MG) and the 
Pooled Mean Group (PMG) is conducted in this 
study for a dynamic panel data analysis. 
3.3.1 Pooled Mean Group (PMG) 

PMG is based on autoregressive distributed 
lagged (ARDL) model that has the advantage to 
determine the dynamics long-term and short-term 
relationships. Panel analysis on the unrestricted error 
correction ARDL (p, q) (Pesaran et al., 1999): 
 
 
 
 
 

 
 
 
 
 
(8) 

    Tti ,...2,1,...;2,1   

 















1

1

1

0
,

'
,

1,
'

1,

p

j

q

j
itijtiijjtiij

tiitiiit

uxy

xyy





 















1

1

1

0
,

'
,

1,
'

1,

p

j

q

j
itijtiijjtiij

tiitiiit

uxy

xyy







Life Science Journal 2012; 9(4)                                                          http://www.lifesciencesite.com 

 

3239 
 

with v is the dependent variable, xit is the kx 1 vector 
of (weakly exogenous) regressor for group i, i 
represents the fixed effects, i are scalar coefficients 
on lagged dependent variable, i is a 1xk coefficient 
vector on describing variables, ij is scalar 
coefficients of the lagged dependent variable in first 
differentiation, and ij is the kx 1 vector of 
coefficients on variables that explain the first 
differentiation and lagged values. 

Disruption in ARDL model is considered 
having no relation on all i and t, with mean zero and 
variance > 0.i < 0 for all i and therefore long-term 
relationship exists between yit dan xit  as  defined by:  

 
      
     (9) 
 
 
 
 
With kx1vector as the long-term coefficient and it  
as unchanged with the possibility of non-zero mean 
(including the fixed effects). 
Equation (8) can be rewritten as 
 
      
 

(10) 
 
Where i,t-1 is the correction of errors in (2), i is the 
error correction coefficient that measures the speed of 
adjustment towards the long-term equilibrium. 

Under this general framework, Pesaran et al. 
(1999) suggested PMG estimator. PMG allows 
intercept, short-term coefficients and the free 
difference error in all groups, but the long-term 
coefficients are constrained as well, i =  for all i. 
The specific group of short-term and long-term 
coefficients was calculated by the pooled maximum 
likelihood estimator. 

The rationale behind the expecting of long-
term equilibrium relationships between the same 
variables across the groups was due to budget 
constraints or Solvency, arbitrage conditions, and 
common technology that affect all groups in the same 
way. 

 
3.3.2 Mean Group (MG) 

According to Pesaran and Smith (1995), less 
restricted procedure allows the diversity of all 
parameters (impose any restrictions on country 
borders). It consists of estimating separate regression 

estimates for each country to collect country specific 
coefficients. 

Both MG and PMG estimation requires 
choosing an appropriate lag length for equation of 
individual countries; Schwarz Baysian Criterion 
(SBC) / Akaike Information Criterion (AIC). MG 
measurement provides a consistent long-term mean 
estimation even if this can be inefficient if the 
homogeneity sloping. In long-term sloping 
homogeneity, pooled estimators are consistent and 
efficient. MG estimation is the weighted mean of the 
regression of N individuals’ coefficients. MG option 
is through all the panels in the sample to estimate the 
parameters of the equation (8). MG estimation is 
presented as a two-equation model of normal co-
integration vectors and dynamic short-term 
coefficients. 

 
3.3.3 Hausman test 

The long-term homogeniti parameter 
hypothesis cannot be regarded as major, but it 
requires an empirical test in all specifications. The 
mean coefficient heterogeneity effects can be 
determined by the Hausman test (Hausman, 1978). 
Hausman test is used to distinguish between MG and 
PMG. 

 
3.4 Analysis of Estimation Results 

Table 1 shows the descriptive statistics of 
variables. In general, the labor productivity of this 
sector is RM3, 219. The average value of the capital-
labor ratio is RM16, 616.2. This sector has a small 
ratio of professional workers and local technical 
workers, which is 4.9 per cent and 5.7 percent 
respectively. On the average, the ratio of foreign 
workers involved in the construction sector is about 
10 per cent and the average FDI is RM 181 million 
for the whole economy of Malaysia. The degree of 
Malaysia’s economic openness in the period 1990-
2009 is 1727. 

Model estimation is done through two 
methods of panel data analysis; using constant 
coefficient estimator model and fixed coefficient 
estimator model. The random effect estimator model 
was not used because the data does not meet the 
criteria of this model which requires a larger number 
of cross-sectional than regression number. The 
findings from both estimations were tested to select 
the best model using Wald F-test specifications. 
Hypothesis for this test is: 
H0 = constant coefficient estimator model 
H1 = fixed effects estimator model  
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Table 1: Descriptive Statistics of the Variable 
Variable Mean Median Maximum Minimum Standard 

Deviation 
N 

Y/L 
K/L 
LPROF/L 
LTEK/L 
FL/L 
FDI 
OPN 

3.219804 
16.6162 
0.0489 
0.0572 
0.1034 
181.3043 
1.727 

3.327600 
15.6478 
0.0426 
0.0532 
0.1059 
16347.70 
1.715 

3.562006 
38.9682 
0.1995 
0.2192 
0.1135 
48098.80 
2.75 

2.559085 
0.0058 
0.0049 
2658.000 
0.07885 
6287.000 
1.33 

0.277341 
7.5735 
0.0278 
0.0315 
0.733761 
10579.27 
0.3001 

80 
80 
80 
80 
80 
80 
80 

Note: 
Y / L = Real labour productivity in construction sector (RM '000) 
K / L = ratio of real capital-labor in construction sector (RM'000) 
PROF / L = ratio of the professional labor force to total labor force in construction sector 
TEK / L = ratio of the technical labor force to total labor force in construction sector 
FL / L = ratio of foreign labor force to total labor force in construction sector 
FDI = foreign direct investment in Malaysia (RM million) 
OPN = degree of economic openness of Malaysian (ratio) 
 

It was found that by using F-Wald test, the 
results indicated that the fixed effects estimator 
model is better than the constant coefficient estimator 
model when H0 is rejected. The R2 value of fixed 
effects estimator is also higher than the R2 value of 
constant coefficient estimator which is (0.7678> 
0.7129). Thus, the fixed effects estimator model is 
better as an estimator model (see Table 2). 

The results of estimation showed the capital-
labor ratios are found to be significant in influencing 
the labor productivity in the construction sector. A 1 
per cent increase in this ratio will increase labor 
productivity by 0.217 per cent. Capital-labor ratio 
may reflect the level of capital intensity and 
technology level of construction sector. These results 
suggested that more advanced technologies must be 
used in the construction and thus reduced the 
dependency on foreign workers. Similarly, the results 
show that the ratio of professional and technical labor 
to the total labor is not statistically significant in 
influencing labor productivity of the construction 
sector. This reflects that labor productivity in the 
construction sector does not depend on the proportion 
of skills, but more important is the capital intensity.  

Estimation results further indicate that the 
globalization variables such as FDI and economic 
openness are significant in influencing the labor 
productivity in the construction sector. A 1% increase 
in FDI will increase labor productivity by 0.198 per 
cent, while an increase of one point in the economic 
openness will increase labor productivity by 0.6 per 
cent. FDI inflows into the economy helped the 
construction sector in getting inputs or materials, 
which are formerly imported. Similarly, the 
economic openness will facilitate the process of 
acquiring inputs that have still to be imported. It will 
further affect the efficiency of the production as well 
as enhancing the labor productivity. 

 

Table 2: Results of estimation of panel data using 
pooled model and the fixed model 

Variables Pooled Model Fixed Effect Model. 
INTERCEPT 1.324001 

(2.859052)*** 
1.209055 

(2.752268)** 
lnK/L 0.034211 

(0.632353) 
0.217161 

(3.098030) *** 
LPROF/L 111.1289 

(2.238434)** 
56.70393 

(1.183305) 
LTEK/L -89.72439 

(-2.181453)** 
-30.31473 

(-0.741287) 
FL/L -1.045849 

(-2.726353)*** 
-0.459362 

(-1.109350) 
lnFDI 0.256140 

(5.180699)*** 
0.198548 

(4.064380)*** 
OPN 0.868520 

(8.428508)*** 
0.618828 

(5.486481) *** 
R-SQUARED 0.712891 0.767810 

F-STATISTIC 
 

30.20974 
0.0000 

25.71970 
0.0000 

Wald F-test rejected H0 

Note: * / ** / *** significant at the significance level 
of 10%, 5%, 1% 
 
3.5 The Results of Dynamic Data panel technique 
(PMG and MG) 

Results of the PMG and MG methods are 
shown in Table 3. PMG estimation provides further 
details in panel data regression with long-term 
relationship objects separated from short-term 
relationship. PMG estimation shows a positive 
relationship between changes in OPN and FDI in the 
long term and short-term labor productivity growth, 
while the K / L and LPROF / L is positive and 
significant for the long term only. LTEK / L have a 
negative relationship in the long-term level of labor 
productivity. The positive relationship between 
economic openness with the labor productivity is 
consistent with the study of Wong (2006) who found 
that there is a positive and significant evidence of 
trade openness on the productivity of the 
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manufacturing industry for export-oriented industry 
after the trade activities were carried out. 

The result of PMG estimation implies that 
FDI and economic openness is important to be 
increased in order to increase labor productivity in 
the construction sector. The effect occurs rapidly and 
persistently. The benefits of labor productivity from 
the capital-labor ratio and professionals labors only 
happen in the long run showing the effects of both 
variables on labor productivity takes a long time to 
occur. This may be due to the time consumption of 
new technology adaptation by professional labor. On 
the contrary, in the case of foreign workers, they 
contribute to increased labor productivity only in the 
short run, but when they stay longer in the 
construction sector, they no longer provide a 
significant contribution, which may be due to low 
skill levels. The findings of MG showed that most of 
the coefficients were not significant except for FDI 

variables, which showed a significant and positively-
related relationship besides good labor productivity 
in the long run. Meanwhile, economic openness 
variable, technical labor and foreign labor were all 
significant and positive for short term only. 
  Hausman test showed that the results of 
PMG were more suitable compared to MG. The 

Hausman statistic calculated was 1.00 with 2 = 

0.00. PMG estimator is a more efficient measurement 
under the null hypothesis, making PMG a better and 
more reliable method. In general, the result obtained 
from the ARDL specification is more consistent in 
describing the relationship between the dependent 
variable and the independent variable for the long-
term compared to the traditional static data panel 
method. The results produced are consistent with the 
economic theories and fulfil the statistics 
requirements. 

 
Table 3: The estimation of PMG and MG model 
Pooled Mean Group and Mean Group Estimator 
(dependent variable: Y/Lit) 
 PMG Estimator MG Estimator  
 Coefficient se p- value Coefficient se p- value 

 
P 

Prod  
        

ΔlnK/L  

Long-term 
Short-term 

 
0.2839 
0.1125 

 
0.1506 
0.1063 

 
0.059* 
0.290 

 
2.9821 
0.1151 

 
4.1107 
0.0115 

 
0.468 
0.317 

  

ΔLPROF/L  

Long-term 
Short-term 

 
6.1718 
-0.0040 

 
0.5443 
0.0430 

 
0.000*** 
0.925 

 
7.1644 
0.0421 

 
9.3003 
0.1077 

 
0.441 
0.696 

  

ΔLTEK/L  

Long-term  
Short-term  

 
-4.4642 
0.0041 
 

 
0.3316 
0.0065 

 
0.000*** 
0.532 

 
1.0847 
-0.0185 

 
3.3777 
0.0094 

 
0.748 
0.050** 

  

ΔFL/L  

Long-term  
Short-term  

 
0.0475 
0.1044 

 
0.0580 
0.0429 

 
0.413 
0.015** 

 
1.0790 
0.1463 

 
3.1872 
0.0384 

 
0.735 
0.000*** 

  

ΔlnFDI  

Long-term  
Short-term 

 
-1.0453 
0.0141 

 
0.0127 
0.0079 

 
0.000*** 
0.074* 

 
-1.0443 
0.0227 

 
0.0122 
0.0207 

 
0.000*** 
0.287 

  

ΔOPN  

Long-term  
Short-term 

 
2.1284 
0.5516 

 
0.1768 
0.3910 

 
0.000*** 
0.000*** 

 
-1.9061 
0.2910 
 

 
2.5682 
0.1687 

 
0.458 
0.084* 

  

   Hausman Test 0.00 1.0000 

Note: * / ** / *** significant at the significance level of 10%, 5%, 1% 
 
4.  Conclusion 

The findings of this study showed that the 
FDI variables and economic openness are two 
important elements in escalating labour productivity 
in construction sector in Malaysia. This positive and 
strong relationship did not happened only in the short 
term but also in the long term. Although FDI in 

Malaysia is not directly occurred in the construction 
sector, but the presence of foreign investors who 
keeps opening up new projects facilitated the 
construction sector to get inputs at a cheaper price 
compared to the imported ones. However, not all 
inputs can be produced or available in the country. 
There are some which still needed to be imported 
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especially the high quality inputs for the construction 
of high-impact projects. Therefore, economic 
openness is helping a lot for this sector to get 
imported inputs. 

When dynamic analysis is done, there are 
significant relationships between other variables such 
as professional and technical labour ratio and the 
ratio of foreign labour to total labour in the 
construction sector. But their relationship is different 
in the short and long term. For instance, the ratio of 
professional labour is positive and significant in the 
long term, while the technical labour ratio is negative 
and significant in the long term. 

Based on these findings, several basic 
implications can be presented. The importance of 
FDI and economic openness in labour productivity is 
very clear, and this requires government commitment 
in the promotion of both activities. Encouragement 
for FDI should be supported with incentives and 
information that is able to attract foreign investors to 
invest in the country. Similarly, the capital intensity  
should be intensified to reduce our dependency on 
foreign labour especially in the long run. This means 
that in the long run, these two types of investments, 
namely human capital investment to improve the 
professional labours and physical capital investment 
to increase the capital intensity needs to be done. 
There are some physical capital investments made by 
foreign investors through FDI. In conclusion, the 
government should be sensitive towards important 
contributors to labour productivity in the construction 
sector to ensure the continuance of the development 
of this sector is maintained. 
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Abstract: This study aimed to assess the teachers' concept and its relation to temperament and coping strategies among 
mentally retarded children. A descriptive correlational design was utilized in this study. convenient sample consisted of 
130 mentally retarded children, their parents and 31 teachers was selected; who were presented at the schools of El- 
Tarbia- El- Fekria in Hahia and Zagazig city. Tools for data collection were; Socio-demographic data sheet, the 
teachers' Temperament Questionnaire (TTQ), the teachers' concept of the mental retardation, and The Coping Ability in 
Children. The results reveald that Temperament increased with increasing coping abilities, Children coping score had 
positive significant correlations with children IQ, No statistically significant associations between teachers’ concept and 
coping and temperament. It was concluded that when IQ of those children was high, the coping abilities increased. The 
study recommended that the teachers should continuously observe and evaluate the children to recognize the 
temperament and coping abilities in the class. Building positive relationship and deal with children by love, sympathy, 
empathy and caring. 
 [Bothina E.Said, Sayeda A. Abd Ellatif, Hanaa H. Ali and Eman S. Abd Allah. Teacher's Concept and its relation to 
Temperament and Coping Strategies among Mentally Retarded Children. Life Sci J 2012;9(4):3243-3250]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 478 
 
Key words:. Mental retardation, temperament, coping, teachers concept. 
 
1. Introduction 

 The mental retardation is one of the most 
frequently encountered and distressing disabilities 
among children in developing countries and it 
constitutes a major problem in Egypt because it affects 
the quality of life of persons and the welfare of their 
families; found that the prevalence of mental retardation 
was 3.9% among an Egyptian population. (Ghising et 
al., (2007). 

Mental retardation (MR.) is a frequently 
occurring disorder with an estimated incidence of 1-3% 
in developed countries (Rodriguez-Revenga Bodi, et al., 
2006). Additionally WHO, (2011). stated that The 
overall prevalence of mental retardation is believed to 
be between 1% and 3%, with the rate for moderate, 
severe and profound retardation being 0.3%. 

Mental retardation is a state of developmental 
deficit, beginning in childhood, that results in 
significant limitation of intellect or cognition and poor 
adaptation to the demands of everyday life, intellectual 
disability is not a disease in and of itself, but is the 
developmental consequence of some pathogenic 
process.(Sebastian, , 2008). 

Temperament is the manner in which a child 
interacts with the environment. The way a child 
experience a particular event will be influenced by his 
or her temperament, and the child's temperament will 
influence the responses of others, include the parents, to 
the child. Early on, infants demonstrate differences in 
their behavior in response to stimuli this responses are 
an integral part of the infant's developing personality 
and individuality. Although a child's temperament is 

intrinsic, it does change over time. Knowing a child's 
temperament can help parents understand and accept the 
characteristic of the child without feeling responsible 
for having caused them. (Kyle, 2008). 

Coping is a complex human behavior that is 
influenced by a number of different factors such as 
temperament, environment, situational factors, learned 
behaviors, and level of perceived control to name a few. 
There is overlap in many of the two factor models as to 
what constitutes effective and ineffective coping, which 
has led to confusion. (Angela Gionet, 2007). 

Teachers’ concept toward students with 
disabilities may affect how they relate to these children 
and their expectations concerning the performance of 
children with handicaps in regular education setting. 
Thus, if the students with disabilities are to be 
successfully integrated into regular education programs, 
the attitudes of general educators toward them should be 
a major concern of preservice and inservice education 
programs. Cheen, (2007). 

A student’s temperament plays a significant 
role in the emergence of a teacher's perception of the 
student’s learning style (i.e., the manner, willingness, 
and energy with which the student approaches a 
learning task), educational competence (EC) (i.e., 
cognitive ability, motivation, and maturity) and teach 
ability (i.e., the teacher's view of the attributes of an 
ideal model student). Hence, temperament contributes 
to students’ academic achievement and a teacher’s 
subjective ratings of school grades.(Hintsanen, et al., 
2011). 
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Nurse practionaries who provide primary care 
for children with special health care needs know that 
well-child care is as important as illness mangement. 
Discussing illness is freqantly expected and highly 
priortieszed at well-child care vists, parteqularly for 
parents of children with special health care needs. 
(Cleave et al., 2007). 
 
Aim of the study 

The aim of this study was to assess the 
teachers' concept and its relation to temperament and 
coping strategies among mentally retarded children. 
Research questions: 
1. Is their any relationship between the teacher's 

concept and temperament of children with mental 
retardation? 

2. Is their any relationship between the teacher's 
concept and coping Strategies of children with 
mental retardation?  

3. Is their any relationship between coping strategies 
and temperament among mentally retarded 
children? 

 
2. Subjects and methods 
Research Design: 

A descriptive correlational design was utilized 
in this study. 
Setting: 

This study was conducted at schools of El- 
Tarbia- El- Fekria in Hahia and Zagazig city. 
Sample: 

A convenient sample consisted of 130 mentally 
retarded children, their parents and 31 teachers was 
selected. Subjects were eligible for recruitment in the 
study sample if they met the following inclusion 
criteria: For children; Age from 6 to 12 years, Both 
genderand All children diagnosed by mental retardation. 
For teachers; Both genders, Dealing and Presenting all 
time with child. 
Tools of data collection: 
  Socio-demographic data sheet,This tool 
developed by the researcher to assess the personal 
characteristic of the children, their parents and the 
teachers. Socio-demographic for child such as Age, 
gender, school grade, Residence, birth order, Education 
level of parents, job of parents, social class, family size 
and income. 

Socio-demographic for teachers it includes 
Age, gender, Number of years teaching experience, 
education level, Residence, marital status and social 
class. 
 The Coping Ability in Children, This tool was 
originally constructed by Zeitlin, (1985) , completed by 
the classroom teacher to assess adaptive   and 
maladaptive coping habits, skills, and behaviors that a 
child uses to manage the world, it consists of 48 
questions and is divided into two categories: Coping 

with self and Coping with Environment. Each of these 
two categories Contain 24 items and assessment is 
measured on 5-point Likert Scale, The five categories 
for scoring system are: (1) Not Effective, (2) Minimally 
Effective, (3)Effective in some situations but not in 
others, (4) More often than not effective or appropriate, 
and (5) Effective most of the time. 
 The Teacher Temperament Questionnaire, This tool 
was designed by Keogh. (1982) and this tool was 
constructed to assessing teacher's perceptions of 
children's temperament , It consists of 23 items and 
assessment is measured on 6-point Likert Scale, The six 
categories for scoring system are: (1) hardly ever, (2) 
Once in a while, (3) Sometimes, (4) Often, (5) Very 
often, and (6) Almost Always. 
 The teacher's concept of the mental retardation, This 
questionnaire was designed by the researcher to 
evaluate the teacher's concept about mental retardation, 
it consists of 20 items self reported tool scored on a 5- 
point likert scale with possible responses " strongly 
agree", " agree"," undecided ", " disagree" and " 
strongly disagree", it include four subscales which are 
human being (5 items), understanding (5 items), giving 
chance (5 items) and future as a citizen (5 items). 
 
Pilot study: 

A pilot study was carried out on13 students 
from different school stages, completed by the 
classroom teacher, constituting about 10 percent of the 
total study sample. It was done to test the feasibility and 
clarity of the tools, and also helped to know the time 
needed for filling the tools. not needed any 
modifications and they had been included later in the 
study.  

 
Field work: 

Once permission was granted to proceed with 
the study, the researcher visited the study sittings and 
met with the parents having mentally retarded children 
and the teachers who dealing with their children who 
fulfilled the inclusion criteria. The purpose of the study 
was explained to the parents and the teachers, and 
he/she was invited to participate in the study. Upon 
agreement to participate, the researcher started the 
interview with the parent and teachers individually 
using the data collection tools. The questionnaire was 
read, explained, and choices were recorded by the 
teachers.  

From the pilot study results, it was found that 
the average time to fill in all tools, about 30-45minutes. 
The time in which the data were collected was at the 
beginning of first semester in the study year 2011/2012. 
Ethical Considerations: 

The aim of the study was explained to every 
parent and teacher before participation, which was 
totally voluntry and nonparticipation or withdrawal 
rights at any time without giving any reason, the 
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teachers and parents were assured about confidentiality 
of the information gathered and its use only for their 
benefits and for the purpose of the study. 

 
3. Results: 

Data from Table (1a),(1b):Shows that the 
children age ranged from 6-12 years old, More than 
one-third of them were males (68.5%). living in rural 
areas (75.4%). And the majority of them were Moslem 
(95.4%). and mostly of third or higher birth rank 
(37.7%) and recurrent percentage in classes fourth, fifth 
and sixth (18.5%). 

Data from Table(1c) and (1d):Reveals that the 
number of brothers was mostly one (49.2%), while  
about one- third of them having one sister (43.8%) and 
recurrent percentage  for children having two or higher 
sisters, More than half of the children comesto school 
with mothers (73.5%), compared to (23.1%) for fathers. 
the source of information (73.8%)were taken from 
mothers while (25.4%)were taken from fathers. and 
regarding the family income about half (46.2%) was not 
sufficient, nearly similar percentage (40.8%) was of 
sufficient but the family income ranged from 300-900 
with mean 600.0+424.2 . 

Data from Table (2c):Shows that more than 
half of the family members ranged from 3 to 5 ware 
(62.3%) of the families, but family members ranged 
from 3-10 with mean 5.3+1.4 and the majority of  
parents’ marital status were married (92.3%)and about 
two- thirds of social class were low (62.5%). 
             Figures (1) and (2): Illustrates that most of 
mentally retarded children (96.2%) were fair 
temperament. Only 1.5% was poor temperament. And 
majority of mentally retarded children (70.8%) were fair 
coping but only (10.8%) were good coping. 

Figure (3): Shows that the majority of mentally 
retarded children (56%) had their IQ ranged from 50-
55%. Only 19% had their IQ over 60%. 

Tables (3) and (4): Indicates that the age of the 
studied teachers ranged from 32-52 years with mean 
42.19+5.7. And more than half of the teachers were 
females (58.1%). and the majority of them had 

bacalorous (87.1%). and all of them were Moslems 
(100.0%) and the majority of them were urban (71.0%) 
also in all of them were married (100.0%). and less than 
half of teachers income were not Sufficient (41.9%) 
while about one- third of them (32.3%) were sufficient. 
And more than half of teacher's social class (58.1%) 
was low. 

Figures (4) and (5): Displays the experience 
years of the teachers. It reveals that less than half of 
them (45%) were over 20 years. only 16% had 
experience years ranged from 5-10 years. and more than 
half of the teachers’ training sessions (54.8%) were 
from 11-20 sessions but training sessions ranged from 
3-30 sessions with mean 12.5+6.03.  

Data from Tables (6) and (7): Shows that 
positive statistically significant correlation between 
temperament among mentally retarded children and 
their coping (r=0.418). While no statistically significant 
associations between teacher's concept and coping and 
temperament among mentally retarded children. 

Data from Table (8): Illustrates that positive 
statistically significant correlation between children’s 
IQ and coping of them (r=0.235). But there is no 
statistically significant correlation between the other 
demographic characterstics children and coping 
abilities, temperament among mentally retarded 
children.  

Data from Table (10): Demonstrates positive 
statistically significant correlation between teacher’s 
ages and human being (r=0.407). While the educational 
level of teachers had highly negative statistically 
significant correlations with human being (r=-0.563). 

Data from Table (11) and (13): Displays there 
is only positive statistically significant correlation 
between chance and understanding(r=0.415). While all 
componant of the teacher's concept had positive 
statistically significant correlation with human being 
(r=0.582), understanding (r=0.765), and chance 
(r=0.672).but there are no statistically significant 
correlation between total teacher's concept and future as 
a citizen. 

 
 
Table 1a. Socio- demographic and personal characteristics of children in the study sample (n=130). 

Residence Sex Age 

% No Items % No Items % No Items 

75.4 

24.6 

98 

32 

Rural 

Urban 

68.5 

31.5 

89 

41 

Male 

female 

24.6 

25.4 

50.0 

32 

33 

65 

6-12 

9.9+1.9 

6-8 

9-10 

More than 10 

Range 

Mean+ SD 
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Table 1b.Continue Socio- demographic and personal characteristics of children in the study sample (n=130). 
 Classes Religion Birth order 

% No Items % No Items % No Items 

17.7 

14.6 

12.3 

18.5 

18.5 

18.5 

23 

19 

16 

24 

24 

24 

1 

2 

3 

4 

5 

6 

95.4 

4.6 

124 

6 

Moslem 

Christian 

33.8 

28.5 

37.7 

44 

37 

49 

1 

2 

3+ 

 
Table 1c.Continue Socio- demographic and personal characteristics of children in the study sample (n=130). 

Who accompany the child No of sisters No of Brothers 

% No Items % No Items % No Items 

23.1 

73.0 

2.3 

0.8 

0.8 

30 

95 

3 

1 

1 

father 

Mother 

Sister or brother 

Alone 

grandfather 

12.3 

43.8 

43.8 

16 

57 

57 

0 

1 

2+ 

3.8 

49.2 

46.9 

5 

64 

61 

0 

1 

2+ 

 
Table 1d.Continue Socio- demographic and personal characteristics of children in the study sample (n=130). 

Income Source of information 

% No Items % No Items 

13.0 

40.8 

46.2 

17 

53 

60 

Sufficient and cost effective 

Sufficient 

Not sufficient 

25.4 

73.8 

0.8 

33 

96 

1 

father 

Mother 

grandfather 

300-900 

600.0+424.2 

Range 

Mean+SD 

 
Table 2c. Continue Personal characteristics of 
parents in the study. 

% No Item 

 
62.3 
34.6 

3 

 
81 
45 
4 

3-10 
5.3+1.4 

Family members: 
3+ 
6+ 
9+ 
Range  
Mean+SD 

 
92.3 
2.3 
5.4 

 
120 
3 
7 

Marital status: 
Married 
Divorced  
widow 

 
13.8 
24.6 
62.5 

 
18 
32 
80 

Social class: 
high 
Middle  
low 

 

1.50
%

96.2
0%

2.30
%

0.00%

50.00%

100.00%

150.00%

fa
ir
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Figure 1.Temperament among mentally 

retarded children. 
 

coping

18.50%

70.80%

10.80%

0.00%

10.00%
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30.00%

40.00%
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poor coping fair coping good coping

 
Figure 2. Coping among mentally retarded children. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. IQ score of mentally retarded children. 
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Table 3. Socio- demographic and personal 
characteristics of the teachers in the study sample. 
(n=31). 

% No Item 
 

41.9 
54.8 
3.2 

 
13 
17 
1 

32-52 
42.19+5.7 

Age (years): 
30-40 
41-50 
50+ 
Range  
Mean+SD 

 
41.9 
58.1 

 
13 
18 

Sex: 
Male  
Female 

 
9.7 
87.1 
3.2 

 
3 
27 
1 

Education levels: 
diploom 
Bacalorous  
doctorate 

 
Table 4. Personal characteristics of the teachers in 
the study sample (n=31). 

% No Item 
 
100.0 

 
31 

Religion:  
Moslem 

 
29.0 
71.0 

 
9 
22 

Residence: 
Rural  
urban 

 
100.0 

 
31 

Marital status:  
married 

 
25.8 
32.3 
41.9 

 
8 
10 
13 

Income:  
Sufficient and saving money 
Sufficient  
Not Sufficient 

 
6.5 
35.5 
58.1 

 
2 
11 
18 

Social class:  
High  
Middle 
Low 

 

16%

39%

45%

Experience years

5-10years
 

Figure 4. Experience years of the teachers. 

 

38.7
0%

54.8
0%

6.50
%

Training Session

3 - 10  
Figure 5. Training Session of the teachers. 

 
Table 6. Correlation between coping and 
temperament among mentally retarded children. 

coping Variable study 
p r  

temperament 0.000 0.418** 
 **Correlation is significant at the 0.01 level 
 
Table 7.  Correlation between teacher's concept and 
coping and temperament among mentally retarded 
children. 

Temperament Coping Variable study 
p r p r  

Teacher's concept 0.405 0.155 0.238 0.218 

 
Table 8. Correlation between coping and 
temperament and socio-demographic characteristics 
of mentally retarded children. 

Temperament Coping Items 
p r p r 
0.488 -0.061 0.673 0.037 Age  

0.052 0.171 0.007 0.235** IQ 
0.388 0.076 0.100 0.145 Sex  

0.815 0.021 0.640 -0.041 Social class 
0.574 -0.051 0.174 0.122 Father 

education  

0.446 0.068 0.073 -0.160 Father job 
0.204 -0.112 0.958 -0.005 Mother 

education  

0.834 0.019 0.642 -0.041 Mother job 

**Correlation is significant at the 0.01 level 

 
Table 10. Correlation between subscale of teacher's concept about mentally retarded children and socio-
demographic characteristics of the teachers. (n= 31). 

Future as a citizen Chance Understanding Human being  
Items p r p r p r p r 

0.090 -0.310 0.203 0.235 0.197 0.238 0.023 0.407* Age 
0.764 0.056 0.086 -0.314 0.723 -0.066 0.001 -0.563** Education 

0.253 -0.212 0.334 0.180 0.375 0.165 0.056 0.346 Experience 
0.273 -0.203 0.168 0.254 0.334 0.179 0.899 0.024 Income 

0.227 0.223 0.355 -0.172 0.279 -0.201 0.204 -0.235 Sex 
0.449 -0.141 0.302 0.192 0.194 0.240 0.150 0.265 Social class 

*Correlation is significant at the 0.05 level 
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Table 11. Correlation between subscale of teacher's 
concepts about mentally retarded children. 

understanding Human being Items 
p r p r 

 Human being 1 ــــ 0.328 0.072

 understanding 0.328 0.072 1 ــــ
0.020 0.415* 0.189 0.242 Chance 

0.493 -0.128 0.196 -0.239 Future as a citizen 

*Correlation is significant at the 0.05 level 

Table 13. Correlation between total teacher's 
concept and subscale of teacher's concept. 

Total teacher's concept Item  
p r 

0.001 0.582** Human being 

0.000 0.765** Understanding 
0.000 0.672** Chance 

0.116 0.288 Future as a citizen 

** Correlation is significant at the 0.01 level (2-tailed). 
 
4. Discussion: 

Results of this study indicated that mentally 
retarded children were the age ranged from 6-12 years 
nearly similar finding was reported by Paskiewicz, 
(2009). Who performed his study in the United States. 
In a study about A Comparison of Adaptive Behavior 
Skills and IQ in Three Populations: Children with 
Learning Disabilities, Mental Retardation, and 
Autism.who found that The range of age in the study 
sample was 5-14  years. This may be due to The highest 
incidence of mental retardation is in school-age 
children. 

The present study has also revealed that more 
than one third of the children in the sample were male 
This result was congruence with (Flynn, 2000; Gromoll, 
2009; Paskiewicz, 2009) which reports that males are 
several times more likely to be affected by mental 
retardation than females.This might be due to mental 
retardation is about 1.5 times more common among 
men than among women and The male/female ratio is 
1.6:1 in mild mental retardation. 

As regards their residance most of the children 
are from the rural area, This result was in congruence 
with Awadalla, et al., (2010). Who performed his study 
Who performed his study In El Minia, Egypt.  
Mentioned that, more than half of them were living in 
urban areas. It may be due to the study was conducted 
in rural area, but even it means that their is a hidden 
factor in the rural area other than, the marital tradition 
and heridity, such as polution from the usage of 
phosphate for cullivation, or nutration. 

As regarding source of information, the present 
study findings revealed that the information taken from 
mothers in the majority of the cases. This was 
agreement with Flynn, (2000). Who performed his 
study In Columbia University. In a study about the 
teacher-child relationship, temperament, and coping in 
children with developmental disabilities. Which means 
that, the mother is loaded of more concerned about the 
child, the mother is blamed for the child condition than 
the father and may be due to the mothers are primiry 
caregivers.and most of the fathers in the study sample 
were worker and majority of mothers were acompying 
with the child to the school. 

Social status of the child’s family ranged 
between low and middle social class this might be 
correlated with the child's prevalence of accedent, 
child's nutration, child's culture, civilization, resources 

and facilities available to promote and develop the 
child's intelligence which might lead to such retardation 
other than any other heridatory factors. 

In relation to the marital status of the childs 
parent, nearly the majority are living within stable 
marital relation, This finding was agreement with 
(Llewellyn, etal., 2003; Hand, 2008 and Awadalla, et 
al., 2010). Who similarly reported that two- third of 
them were married. Which dosn't mean a happy family 
relation as it was not assessed, but at least they live with 
their father and mother, that lead to exclude  some of 
the –ve emotional factor that might play a vital role in 
the development  of social retardation. 

Regarding to the IQ of these children, the present 
study findings revealed that the IQ ranged from 50-71 
with Mean + SD 56.2-5.2. This finding was nearly 
similer to Conners, et al, (2004). Who performed his 
study In Alabama. In a study about Phonological 
reading skills acquisition by children with mental 
retardation . Who have mentioned that, the IQ ranged 
from 39-88 with Mean + SD 53.85 (8.80). This may be 
due to in this study the researcher used the same range 
of  age of these children and IQ ranged from 50-69 is 
mild mental retardation Can be expected to learn, Can 
learn up to about the 6th-grade level by late teens. 

Personal characterstics of the teachers in this 
study, indicated that, the majority are adults and old 
adults, have BSc and were females and they were from 
urban areas. those positive characteristics of the teacher 
have an effect on the children coping and temperament. 
This finding was agreement with (Scott, 2003; AlAjmi, 
2006; Hand, 2008; Nitardy, 2008; John et al., 2009 and 
Gromoll, 2009). This means that, there is a hope in the 
improvement of the mentally retarded children if they 
looked after by an educated, positively attituded 
teachers. And the high level of education for the 
teachers promote with knowladge and skills to dealing 
with these children and is important to these children 
because they need special care and education. 

Regarding of the experience years of the 
teachers, the present study finding revealed that the 
majority of them were experience years over than 20 
years. This finding was similar to Nitardy, (2008). Who 
performed his study in United States in study about " 
The Relationship between Career Development and 
Intent to Stay in a High Turnover Industry, Early 
Childhood Education and Care". who reported that 
Length of Time in the Profession were 20 plus years. 
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This may be due to increase of experience year for 
teachers is important to understanding these children 
and how to deal with them.  

The present study has also revealed that 
positively statistically significant correlation between 
temperament among mentally retarded  children and 
their coping. This result was consistent with (Flynn, 
2000;and Angela Gionet, 2007). Who found that this 
was a significant positive correlation between 
temperament and coping skills. This might be due to 
Coping is a self-regulatory process that is not always 
conscious but may be influenced by temperament. and 
Children with difficult temperaments are less adaptable 
and have more negative reactions in school, at home. 

Teacher's concept which is concerned with the 
child as ahuman being, the ability of the child to 
understand and their chance to be improved as well as 
their future as a citizen. In the present study revealed 
that there are only positive significant correlation 
between given their children a chance and ability of 
children to understanding. Table (11) 

The current study has also demonstrated that 
their only positively statistically significant correlation 
between IQ of mentally retarded children and their 
coping. This result was in agreement with Paskiewicz, 
(2009) Who performed his study in the United States. In 
a study about A Comparison of Adaptive Behavior 
Skills and IQ in Three Populations: Children with 
Learning Disabilities, Mental Retardation, and Autism. 
Who found that the relationship between IQ and 
adaptive behavior in the mental retardation group and 
the learning disabled group was quite low. The 
discrepancy might be related to in this study was 
assessing one group of children. This  may be due to 
Coping is a complex human behavior that is influenced 
by IQ and temperament and Coping is a process that 
involves the cognitive selection. therefore, when IQ of 
those children was higher the coping abilities are 
increasing.  

According to the present study finding, there 
are positive statistically significant correlation between 
the teacher's concept as the general and regarding 
human being, understanding, and chance. but there are 
no statistically significant correlation between total 
teacher's concept and future as a citizen. (Table 13).  
and also not present references in this part of study in 
egypt and any other places. This may be due to the 
teachers are beleive that mentally retarded children are 
over worker and burdan on the government and not able 
to form family and  tolerate to responsablity and  
improvment ecnomical status. 

Regarding correlation between education 
levels of the teachers and teacher's concept as human 
being, the current study revealed that this was a 
negative statistically significant correlation. This result 
was in congruence with Al Ajmi, (2006). In the 
Kingdom of Saudi Arabia. In a study about 

Administrators and Special education teachers' 
perceptions regarding the use of functional behavior 
assessment for students with MR. who found that the 
perception of Saudi administrators and special 
education teachers regarding the use of functional 
behavior assessment on the basis of the type of degrees 
that they hold (bachelors, masters, doctorate, or other) 
was not statistically significant. This might be the 
present study using scale of teacher's concept regarding 
human being but the reference using scale of teacher's 
perception as functional behavior assessment. My be 
due to human being of these children is one of rights 
and teacher's concept for mentally retarded children as 
human being not require level of education but it is 
internal drive and empathy.  

  
5. Conclusion: 

Based on the findings of the present study, it 
can be concluded that: when IQ of those children was 
high, the coping abilities increased. The coping abilities 
and temperament are significantaly and positively 
correlated. no statistically significant associations 
between teacher's concept with temperament and the 
coping abilities. 
 
Recommendation: 
Based on the main study findings, the following 
recommendeation are suggested: 
 The teachers should be continuously observe and 

evaluate of their children to recognize the 
temperament and coping abilities and their 
behaviors during day time in the class. 

 Dealing with children by love, sympathy, empathy 
and caring. 

 Allow the parents to Participation in the 
Rehabilitation programs, which includes all social, 
psychological, medical, educational and vocational. 

 Emphasize teacher's positive relationships with child 
to enhance the child's coping abilities. 

 Integrate the disable child with the system of 
education of the normal children to develop positive 
attitudes and meaningful friendships between 
children with and without disabilities. 

 Providing these children with recreational and social 
facilities that help them to ventilate their energy. 
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Abstract: Quality tuber seed, higher seed price and improved production practices are the major constraints of 
potato production in Bangladesh. Varying weight of seedling tuber such as 1-5 g, 6-10 g, 11-20 g and 21-30 g were 
planted at 10-, 15-, 20-, 25- and 30-cm row width, respectively to investigate the effects of true potato seed (TPS) 
seedling tubers weight and row width on growth and yield of potato. Dry matter accumulation and tuber yield was 
significantly influenced by the weight of TPS seedling tubers and row width. The largest weight of TPS seedling 
tuber (21-30 g) planted at 30-cm row width produced the highest yield (>39 t ha-1) and it was identical with TPS 
seedling tuber weight of 1-5 g, 6-10 g and 11-20 g planted at 10-, 15 and 20-cm row width, respectively. Leaf dry 
matter, tuber dry matter and total dry matter had a strong positive correlation on tuber yield. The regression equation 
predicted that for every 1.0 g leaf dry matter (LDM) accumulation, 2363 g tuber was gained. The smallest weight (1-
5 g) of TPS seedling tuber planted at 10- and 15-cm row width is suggested for cultivation practices to minimize 
production cost that could provide sustainable economic production of potato in Bangladesh.  
[Mannaf MA, Masood A, Siddique MA, Jahiruddin M, Faruk G, Motior MR. Influences of Weight and Row 
Width of Tubers from True Potato Seed on Growth and Yield of Potato. Life Sci J 2012;9(4):3251-3256]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 479 
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1. Introduction 

The yield of potato (Solanum tuberosum L.) 
is very low in Bangladesh as compared to potato-
growing countries of the world. The area of potato 
cultivation is increasing rapidly over time due to 
congenial climatic conditions particularly prolonged 
winter in the north-west region in Bangladesh. 
Unfortunately the yield level is not satisfactory yet 
due to scarcity of quality tuber seeds and its higher 
cost, improper agronomic practices and rapid 
dissemination of degenerative diseases (Mahmud et 
al., 2009). The total requirement of seed potatoes is 
about 0.38 million tons in Bangladesh. Out of this 
quantity, only 4-7% of the total requirements are 
good quality. The rest quantity of seed (93-96 %) is 
covered by the farmer’s seed or ware potatoes which 
are very poor in quality (Banik, 2005; Mahmud et al., 
2009).  Replacement of farmer’s seed with high 
quality seed potatoes would make a significant 
contribution towards an increased yield of potato in 
Bangladesh (Siddique and Rashid, 2000). 

Potato seed tubers account for 
approximately 12 to 15% of the total operating costs 
to raise potatoes (Patterson, 2007). In addition to the 
cost of seed tubers, cost per unit area is determined 
by weight of tuber seed per piece, in-row spacing and 
distance between rows (William et al., 2011). Each of 
these factors can affect not only total tuber yield but 

also size distribution of the harvested tubers (Wurr, 
1974). True potato seed is a promising technology 
which can minimize seed cost and has shown higher 
yield potentiality in some countries (Upadhya, 1987; 
Pallais 1994). There are three alternatives for using 
TPS to raise potato crop. These are direct seeding, 
transplanting of TPS seedling in the field and use of 
TPS to produce seedling tubers in nursery beds or 
fields which are used as planting materials for raising 
a ware potato crop for the following year. Out of 
those methods, ware potato production using TPS has 
been reported to be advantageous (Rashid et al., 
1993). The small tubers derived from TPS progenies 
have high yield potential regardless of planting 
method and do not show any genetic variation. The 
small tubers (1-5 g) obtained from true seeds are 
useful as seed tubers (Rasul et al., 1997) which has 
enough scope for producing quality seed potato as 
well as ware potato using TPS seedling tubers 
thereby boosting up the potato production in 
Bangladesh. 

Optimum planting density along with size of 
tubers is one of the most important factors of the 
production practices of potato cultivation. Numerous 
studies have been conducted showing the effects of 
planting a constant seed piece size at differing in-row 
spacing on yield and quality of potatoes (Arsenault et 
al., 2001), but no sufficient research work has been 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

3252 
 

carried out to find out the optimum seed size to 
cultivate potato using TPS seedling tubers specially 
in Bangladesh. There is a scope to disseminate this 
new technology in large scale among the potato 
growers to boost up the potato production. Hence, it 
is essential to determine an appropriate production 
package for potato cultivation using TPS seedling 
tubers. Cognizant of the above facts, a program was 
designed in order to assess the performance of TPS 1 
cultivars as influenced by weight of seedling tuber 
and row width on growth and yield of potato in the 
north-west region of Bangladesh. 
2. Material and Methods 
Site description and experimental design  

The study was conducted in the field of 
Breeder Seed Production Farm of Tuber Crops 
Research Centre, Bangladesh Agricultural Research 
Institute (BARI), Debiganj, Panchagarh, (29.10 N 
latitude, 88.50 E longitude and at altitude of 39.4 m 
above the sea level) Bangladesh. The soil is a loam. 
The soil organic matter was 1.3%, soil bulk density 
was 1.45 (g cm-3), total N 0.08%, available P was 
13.20 (µg g-1), exchangeable K was 0.162 (meq100 g-

1). The land was well prepared by tractor driven disc 
plough followed by laddering. The size of a unit plot 
was 6.0 m x 5.6 m. Four levels of TPS seedling tuber 
weight such as 1-5 g (15 mm), 6-10 g (15-20 mm), 
11-20 g (21-30 mm), 21-30 g (31-45 mm) and five 
levels of row width (10-, 15-, 20-, 25- and 30-cm 
corresponding to 17, 11, 8, 7 and 6 tuber m-2) were 
tested. The treatment combinations were arranged in 
a factorial randomized complete block design with 3 
replications. The tested TPS seedling tubers were 
developed by BARI and certified as TPS-1 cultivar 
(Razzaque et al., 2000).  
Crop management  

Well-sprouted tubers were planted in the 
furrows as per treatment. Nitrogen, P, K, S, Mg, Zn 
and B was used at the rate of 140, 15, 100, 16, 10, 3 
and 1.2 kg ha-1, respectively. The source of N, P, K, 
S, Mg, Zn and B was urea, triple super phosphate, 
murate of potash, gypsum, magnesium sulphate, zinc 
sulphate and boric acid, respectively. Applied 
fertilizers and planted tubers were covered with soils 
properly making a ridge. Then two furrows at a depth 
of 5-6 cm were made 10-12 cm apart from furrow 
having planted tubers where half of N and all other 
fertilizers applied. The planting was done on 3rd week 
of November. Weeding was required once to keep the 
plots weed free. Irrigations were provided at 
stolonization (22-23 days after planting (DAP)), 
tuberization (33-35 DAP) and bulking (55-56 DAP) 
period, respectively. Earthing up was done once 
followed by top dressing of remaining N was applied 
at 30-32 DAP. Preventive measures were taken to 
control virus and blight diseases applying appropriate 

insecticides and fungicides. Furadan 5 G at the rate of 
15 kg ha-1 was applied in furrows (depth 5-6 cm) to 
control cut worm. Dithane M-45, Acrobat MZ-2 and 
Tafgard were applied at the rate of 2 kg, 1.5 kg and 1 
L, respectively. Dithane M-45 and Acrobat MZ-2 
was applied twice while Tafgard was applied four 
times. Plants were dehaulmed at 105 DAP and tubers 
were harvested at 7 days after dehaulming. 
Data collection and statistical analysis 

Dry matter collection was recorded from 
randomly pre-selected 3 m-2 areas per plot during 
harvesting. Five hills were uprooted at 15-days 
regular intervals commence from 30 DAP to 105 
DAP to determine components of dry matter 
accumulation. After harvesting plants were separated 
into leaf, stem and tuber and weighed. Sub samples 
of each were dried in an oven at 700 C for 72 hours 
for estimation of leaf, stem and tuber dry matter. 
After dehaulming randomly 5 hills were harvested to 
record the number of tubers (≥10 mm diameter tuber 
was considered as tuber) and fresh weight of tuber 
per hill. Fresh tuber yield was harvested from 
randomly pre-selected central areas (about 12m-2) of 
each plot and converted into tons per hectare (t ha-1).  

Mean data was analyzed statistically and 
was carried out to analysis of variance (ANOVA) 
using general linear model to evaluate significant 
differences between means at 95% level of 
confidence. It was performed using the Statistical 
Analysis System (SAS 2003). Further statistical 
validity of the differences among treatment means 
was estimated using the Duncan’s New Multiple 
Range Test (DMRT) comparison method. Microsoft 
Office Excel 2007 was used for regression analysis. 
3. Results and Discussion 
Dry matter accumulation 

Treatment combination had significant 
influence on leaf, stem, tuber and total dry matter 
accumulation. The highest LDM (126 g m-2) was 
obtained from the largest weight (21-30 g) of TPS 
seedling tubers when planted at 25-cm followed by 
15-, 20- and 30-cm row width and seedling tuber 
weight of 11-20 g planted at 10-, 15- and 20-cm row 
width and 6-10 g TPS seedling tuber weight planted 
at 10- and 15-cm row width and 1-5 g seedling tuber 
weight planted at 10-cm row width. On the contrary, 
the lowest LDM yield (73 g m-2) was recorded from 
1-5 g seedling tuber weight planted at the widest row 
width (30-cm). The TPS seedling tuber weight of 11-
20 g planted at 10-, 15- and 20-cm row spacing 
produced higher LDM and thereafter decreased with 
each incremental increase of row width (Table 1). 
The smaller TPS seedling tuber size (6-10 g) planted 
at closer row width (10- and 15-cm) also produced 
better LDM and thereafter decreased significantly at 
each incremental increase of row width. The smallest 
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weight of (1-5 g) TPS seedling tuber planted at 10-
cm row width produced also relatively higher LDM 
and decreased at each incremental increase of row 
width. The highest LDM was obtained due to larger 
tubers and it was possibly 
Table 1. Leaf dry matter accumulation as influenced 
by TPS seedling tuber weight and row width  
Tuber 
wt. (g)  

Row spacing (cm) 
10 15 20 25 30 

1-5 118 a 105 bc 97 cd 86 e 73 f 
6-10 120 a 124 a 107 b 91 cd 82 e 
11-20 119 a 120 a 122 a 115 b 102 b 
21-30 113 b 119 ab 122 a 126 a 116 a 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 

due to more accumulation of carbohydrates 
and produced more photosynthetic organ than the 
smaller tubers. Closer row width produced 
comparatively higher LDM than that of wider row 
width in case of smaller TPS seedling tuber weight. 
The higher LDM was obtained at the closer row 
width and it might be due to more number of plants 
present per unit area. Regardless of seedling tuber 
weight and row width LDM was increased up to 75 
DAP and thereafter declined up to end of the growing 
season (data not shown). In all cases declining rate of 
LDM was probably due to leaf senescence and 
translocation of minerals from source to sink. Leaf 
dry matter yield increased with each incremental 
increase in TPS seedling tuber weight. These results 
corroborated the findings of Basu (1986), Midmore 
(1988) and Singh et al., (1997b). The results revealed 
that row width of 10, 15, 20 and 25-cm was better 
corresponding to 1-5 g, 6-10 g, 11-20 g and 21-30 g 
TPS seedling tuber weight, respectively to obtain 
more LDM. 

The highest SDM was recorded by the 
largest weight (21-30 g) of TPS seedling tuber 
planted at 10-cm row width followed by 11-20 g TPS 
seedling tuber weight at 10-cm row width (Table 2). 
On the contrary, the smallest TPS seedling tuber 
weight (1-5 g) planted at the widest row width (30-
cm) produced minimum SDM (20 g m-2) which was 
identical with same weight of TPS seedling tuber 
planted at 25-cm row width and 6-10 g seedling tuber 
weight planted at 30-cm row width. These results are 
consistent with findings of Singh et al., (1997b) and 
Nandekar (2005).  

 
Table 2. Stem dry matter accumulation as influenced 
by TPS seedling tuber weight and row width 
Tuber  
wt. (g) 

Row spacing (cm) 
10 15 20 25 30 

1-5 51.3 c 38 f 29 h 24 ijk 20 k 
6-10 53 bc 41 ef 32 gh 26 ij 22 jk 
11-20 57 ab 46 d 39 ef 33 g 28 hi 
21-30 60 a 50 cd 41 de 36 fg 32 gh 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 

The SDM yield increased with each 
incremental increase in TPS seedling tubers. The 
larger seedling tuber weight at closer row width 
always produced higher SDM yields than that of 
smaller TPS seedling tuber weight at wider row 
width. Maximum tuber dry matter (TuDM) was 
produced by the largest weight (21-30 g) of TPS 
seedling tuber planted at 20, 25 and 30-cm row width 
followed by 11-20 g TPS seedling tuber weight 
planted at 20 and 25-cm row width and 6-10 g TPS 
seedling tuber weight planted at 10 and 15-cm row 
width and the smallest weight (1-5 g) of TPS seedling 
tuber planted at 10-cm row width. Tuber dry matter 
increased significantly with each incremental 
increase in seedling tuber size at wider row width. 
Higher TuDM yield was possibly due to larger tuber 
weight (6-10 g and 11-20 g) planted at closer row 
width produced higher number of plants and more 
tubers per hill per unit area. The largest TPS seedling 
tuber weight planted at the widest row width 
produced higher TuDM. The smallest weight (1-5 g) 
of TPS seedling tuber planted at 10-cm row width 
produced maximum TuDM (984 g m-2) while with 
same weight of TPS seedling tuber planted at 30-cm 
row width produced minimum TuDM yield which 
was at par with 20 and 25-cm row width (Table 3).  
 
Table 3. Tuber dry matter yield as influenced by TPS 
seedling tuber weight and row width 
Tuber 
wt. (g) 

Row spacing (cm) 
10 15 20 25 30 

1-5 984 b 874 c 717 d 690 de 607 e 
6-10 990 b 1064 ab 975 b 878 c 769 d 
11-20 968 bc 983 b 999 b 984 b 982 b 
21-30 962 bc 969 bc 987 b 997 b 1108 a 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 
 

Nandekar (2005) also reported that higher 
dry shoot yield was obtained by higher planting 
density resulted in higher tuber yield. Tuber dry 
matter yield increased by smaller weight of TPS 
seedling tuber with closer row width and it was 
possibly due to higher accumulation of LDM and 
SDM. The results revealed that the largest weight 
(21-30 g) of TPS seedling tuber planted at 20, 25 and 
30-cm row width performed better. On the contrary 
11-20 g seedling tuber size planted at 20 and 25-cm 
row width grew well compared with other row width. 
The smaller TPS seedling tuber weight (6-10 g) 
planted at 10 and 15-cm row width produced higher 
TuDM than that of other row width. The smallest 
weight (1-5 g) of TPS seedling tuber planted at the 
closest row spacing (10-cm) obtained appreciable 
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TuDM yield (983.7 g m-2) compared with the other 
row width.  
 Total dry matter is an additive effect of 
LDM, SDM and TuDM. Maximum TDM was 
obtained by the largest weight (21-30 g) of TPS 
seedling tuber planted at 30 cm row width followed 
by 20-cm row width with same weight of TPS 
seedling tuber weight. These results were identical to 
1-5 g, 6-10 g and 11-20 g TPS seedling tuber weight 
planted at 10-cm and 10, 15 and 25-cm row width, 
respectively (Table 4). The lowest TDM was 
recorded from 1-5 g seedling tuber weight planted at 
30-cm row width which was identical to 25- cm row 
width. The smallest weight (1-5 g) of TPS seedling 
tuber planted at 10-cm row width produced 
appreciably higher TDM (1151.9 g m-2) and 
thereafter yield decreased significantly with each 
incremental increase of row width. Similarly 6-10 g 
seedling tuber weight planted at 10 and 15-cm row 
width recorded higher TDM compared to 25 and 30-
cm row width.  
 
Table 4. Total dry matter (kg m-2) accumulation as 
influenced by TPS seedling tuber weight and row 
weidth 
Tuber 
wt. (g) 

Row spacing (cm) 
10 15 20 25 30 

1-5 1.15 b 1.02 c 0.84 de 0.80 e 0.70 f 
6-10 1.16 b 1.23 a 1.11 b 0.99 c 0.87 d 
11-20 1.14 b 1.15 b 1.13 b 1.16 b 1.11 b 
21-30 1.14 b 1.14 b 1.15 b 1.16 b 1.26 a 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 
 

Smaller tuber weight at closer row width 
had a significant role to produce higher TDM while 
larger weight of TPS seedling tuber with wider row 
width did well to accumulate TDM. These findings 
are in agreement with the findings of Singh et al., 
(1997b); Midmore (1988); Basu (1986); Santoso and 
Blamely (1985). The results revealed that the 
combinations of 1-5 g TPS seedling tuber weight 
planted at 10-cm row width, 6-10 g TPS seedling 
tuber weight planted at 10 and 15-cm row width, 11-
20 g TPS seedling tuber weight planted at 25-cm row 
width and the largest weight (21-30 g) of TPS 
seedling tuber planted at 25 and 30-cm row width 
produced higher TDM. 
Tuber yield 

Tuber number of tuber per unit area and 
tuber yield was influenced significantly by the 
treatments. The highest number of tuber per unit area 
was obtained by 21-30 g seedling tuber weight 
planted at 10-cm row width (Table 5). Minimum 
number of tuber per unit area was recorded by 1-5 g 
and 6-10 g TPS seedling tuber weight planted at 30-

cm row width. Number of tubers per unit area 
decreased with each incremental increase of row 
width regardless of TPS seedling tuber weight. On 
the contrary number of tubers per hill decreased at 
closer row width regardless of seedling tuber size 
(data not shown). An inverse relationship was 
observed between tuber numbers per hill per unit 
area. Tuber number is a function of stem population 
(Cho and Iritani, 1983; Islam et al., 1997) but is also 
influenced by cultivars and several other factors, 
which Control vegetative growth. The higher number 
of tuber 

 
Table 5. Number of tuber per square meter as 
influenced by TPS seedling tuber weight and row 
width 
Tuber 
wt. (g) 

Row spacing (cm) 
10 15 20 25 30 

1-5 206 d 142 gh 113 j 95 k 79 m 
6-10 221 c 152 f 124 i 102 j 87 l 
11-20 233 b 161 e 132 i 109 j 92 k 
21-30 247 a 169 e 132 hi 112 j 94 k 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 
 

Per hill produced from larger size of tuber 
and it was possibly due to higher number of stem per 
hill and translocation of minerals from source to sink. 
These results are in agreement with the findings of 
Adhikari (2005) and Batra et al., (1992). They 
reported that tuber number per plant increased with 
increase in seedling tuber size which also indicates 
that the number of main stems per plant has positive 
bearing on number of tubers per plant. The results 
corroborate with the findings of Wiersema (1984) 
and Kadian et al., (1988). Similar relationship was 
also observed by Engels et al., (1993a). Thus, it is 
clear that larger seedling tuber size (11-30 g) planted 
at a closer row width (10-cm) can produce higher 
number of tuber per unit area. 

Maximum tuber yield was produced by 21-
30 g seedling tubers planted at 30-cm row width 
followed by 11-20 g seedling tuber size planted at 20-
cm row spacing, 6-10 g seedling tuber size planted at 
15-cm row width and 1-5 g seedling tuber size 
planted at 10-cm row spacing, respectively (Table 6). 
The lowest tuber yield was obtained by the smallest 
size (1-5 g) of TPS seedling tuber planted at the 
widest (30-cm) row width. It was also noted that 21-
30 g seedling tubers planted at 10-cm width produced 
lower yield compared with other row width while by 
the use of same size of TPS seedling tuber produced 
higher yield with each incremental increase of row 
width. Tuber yield increased significantly with 
decrease in row spacing in case of 1-5 g and 6-10 g 
seedling tuber sizes. An inverse relationship was 
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observed between the largest and smallest seedling 
tuber size corresponding to widest and closest row 
width, respectively. Tuber yield decreased as row 
spacing increased, which is in agreement with 
previous studies (Arsenault et al., 2001; Love and 
Thomson, 1999) The higher yields obtained from 
larger seedling tubers was probably due to the 
combined effects of better vegetative growth 
resulting in assimilation of more carbohydrates and 
also more number of tubers per unit area. The tuber 
yield (38.8 t ha-1) obtained by the smallest weight of 
(1-5 g) TPS seedling tubers planted at 10-cm row 
width was about 8% and 31% higher than that of 15- 
and 30-cm row width, respectively. 
Table 6.  Tuber yield (t ha-1) as influenced by TPS 
seedling tuber weight and row width 
Tuber 
wt. (g) 

Row spacing (cm) 
10 15 20 25 30 

1-5 38.8 a 35.9 de 31.0 f 28.2 g 26.7 h 
6-10 37.5 bc 38.9 a 35.1e  31.9 f  28.7 g 
11-20 36.8 

bcd 
36.8 bcd 38.9 a 35.9 d 31.2 f 

21-30 36.1 d 36.3 d 36.4 c 37.8 b 39.9 a 

Means followed by the same letters are not 
significantly different at P≤ 0.05 using DMRT 
 

In case of TPS seedling tuber size (6-10 g) 
planted at 15-cm row width produced maximum 
tuber yield (38.9 t ha-1) which was at par with yields 
recorded from 10-cm but differed from 20, 25 and 
30-cm row width. The tuber yield obtained by 6-10 g 
seedling tuber weight planted at 15-cm row width 
was about 11-26% higher than that of 20, 25 and 30-
cm row width. Similarly tuber yield obtained by 11-
20 g seedling tuber weight planted at 20-cm row 
width was about 20% higher than that of 30-cm row 
spacing. The seedling tuber size of 21-30 g planted at 
30-cm row width produced 39.9 t/ha and it was 10-
39% higher than the other counterpart. This result 
revealed that larger TPS seedling tuber weight with 
wider row width and smaller seedling weight with 
closer row width performed better to obtain higher 
yield. The results are in agreement with findings of 
Deka et al., (1996a) and Islam et al., (1997). 
Considering tuber yield the TPS seedling tuber 
weight of 1-5 g, 6-10 g, 11-20 g and 21-30 g planted 
at row width of 10, 15, 20 and 30-cm, respectively is 
suggested for higher production of potato.  
Correlation analysis 

Tuber yield is positively correlated between 
TDM (r=0.92), LDM (r=0.94), SDM (r=0.70), TuDM 
(r=0.90) and number of tuber (r=0.54). The 
regression equation predicted that for every 1.0 g 
TDM accumulation, 238 g tuber was gained. On the 
contrary for every 1.0 g LDM accumulation, 2363 g 
tuber was gained. The slopes of regression equation 

indicated that for every 1.0 g SDM accumulation, 
only 228 g tuber was gained (Table 7). This positive 
correlation suggests that different seedling tuber size 
planted at varying row spacing has strong relation to 
increase the biomass of plants which has the capacity 
to produce higher tuber yield. Tuber yield was 
positively correlated to plant biomass due to the 
increased plant tissue to accumulate more nutrients 
from soil. Higher biomass indicates that plants were 
bigger, healthy and might possess higher 
photosynthesis rate so that more carbohydrate 
accumulation and nutrient uptake took place. Despite 
the positive correlation between tuber yield and SDM 
yield in plants, the correlation between tuber yield 
and SDM was a bit weak in this study. However, 
LDM contributes to the vigorous growth of plants. As 
a result, the higher biomass of plants produced higher 
yield.  
 
Table 7. Regression equation, correlation coefficient 
(r) and coefficients of determination (R2) of different 
parameters 
Regression equation  r R2 
Y1 = 0.0238x1 + 9.4568  0.92** 0.85 
Y2 = 0.2363x2 + 9.2497 0.94** 0.88 
Y3 = 0.0228x3 + 26.341 0.70* 0.48 
Y4  = 0.0269x4 + 10.054   0.90** 0.81 
Y5 =  0.0408x5+ 29.221 0.54* 0.53 

Y1, Y2, Y3, Y4 and Y5 = Tuber yield, x1 = Total dry 
matter; x2 = leaf dry matter, x3 = stem dry matter; x4= 
tuber dry matter, x5 = number of tuber per square 
meter  
*significant at 0.05 level of probability and ** 
significant at 0.01 level of probability  
 
Conclusions 

The larger seedling tuber size planted at 
wider row width and smaller TPS seedling tuber 
weight planted at closer row spacing was better to 
produce higher tuber yield. The effects of varying 
TPS seedling tuber size planted at different row 
width on economic return will depend on the cost of 
TPS seedling tuber and the price for harvested 
potatoes when sold. The tuber yield data appears that 
TPS seedling tuber weighing approximately 21-30 g 
planted at 30-cm row width, 11-20 g planted at 20-
cm row width, 6-11 g planted at 15-cm row width 
and 1-5 g planted at 10-cm row width produced 
satisfactory yield and quality of TPS-1 cultivars in 
this study. Considering yield and expected economic 
returns, the smallest weight of (1-5 g) TPS seedling 
tuber with 10 and 15-cm row width obtained 
profitable yield compared with other combinations.  
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Abstract: The systematic analysis model (Makhdum, 1385) considers 6 elements of gradient, soil, direction, water, 
planet and climate to evaluate recreation potentiality of forest parks. In this survey in order to evaluation of 
recreation potentiality of Abidar forest park which is located in south western part of Sanandaj, with the surface of 
1555 hectare, in addition to the fore mentioned elements according to the conditions of region, the water resources 
factor is also considered to promote systematic analysis model. Using systematic analysis model in geographic data 
system the map for recreation potentiality was provided. The results of this evaluation show that the under study 
region doesn’t have first class concentrated recreation potentiality. 29% of the area has second class concentrated 
recreation, 38% of the region has wide spread first class recreation potentiality and 33% is of wide spread second 
class recreation potentiality. In order to study the impacts of an effective factor by visitors of the region, 450 
questionnaires were distributed among the tourists in the region. The results show that most of the visitors 
announced the availability to water resources as a reason to choose the recreation region. To promote the systematic 
analysis model and study the effect of water resources factor on different classes of recreation based on systematic 
model, the map of buffer was provided and with recreation potentiality map based on systematic model was 
incorporated and the final recreation potentiality map was obtained. The results of this evaluation showed that 6% of 
region area includes first class concentrated recreation potentiality, 28% of region area second class concentrated 
recreation potentiality, 35% first class widespread recreation potentiality and second class widespread recreation 
potentiality is covered 31% of the area. Comparing two recreation potentiality maps shows that in systematic 
analysis model, the region doesn't have first class concentrated recreation place, but if the water resources factor is 
scored, 6% of the region will earn first class concentrated recreation potentiality. The results of this survey show that 
water resources factor, herbal coverage, accessibility ways and physical factors (gradient and direction) have the 
most effect on evaluation process of recreation potentiality in the region as they are mentioned in order of 
effectiveness. While the effective parameters in recreation potentiality evaluation in systematic analysis model are 
gradient, soil, direction, water, plant, and climate. 
[Jahede Tekyehkhah, Mohammad Azad Ahmadi, Azadeh Maarefi. Promotion of systematic analysis model 
recreation potentiality of forest park by using water resource factor (Abidar forest park of Sanandaj city in 
Iran).  Life Sci J 2012;9(4):3257-3262]. (ISSN:1097-8135). http://www.lifesciencesite.com. 480 
 
Keywords: recreation potentiality, systematic analysis model promotion, geographic information system, Abidar 
forest park. 
 
1. Introduction 

Nowadays, tourism industry has found a 
crucial role in relaxation, national economy, 
exporting achievements, tax incomes, employment 
for youth and income production for the rural parts in 
order to prevent their immigration to cities and 
protecting natural resources. Thanks to these effects, 
tourism attractions are enumerated as unique 
investments of every country and region that 
identifying categorizing and introducing of this 
crucial factor is very important in Development Plan 
and employment. In recent decades, population 
growth and communication improvement has 
strikingly caused in travel and transition in the world. 
Urbanity process and tedium of work environment 
make an intense tend to recreation and promenade, 

especially in industrial societies, and it has created a 
deep concern regarding extreme fertilization of 
environment and natural resources. So, it is needy to 
structuring forest parks and natural recreation places 
is necessary in order to protect natural resources and 
reservations, tourist attractions, income production, 
relaxation and spending leisure time (Awladi, 2005). 

Land preparation is an enterprise that has 
been taken wisely to benefit the natural resources in 
order to prevent destroying nature, and also to benefit 
the natural resources. According to ecological power, 
the evaluation of ecological power for different 
usages, such as recreation, is an effective step to 
reduce these damages (Majlajpoor, 2004). In using 
evaluation ecological power of land in many cases, 
almost all of the capabilities of  natural resources  are 
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surveyed and identified  and only in special cases one 
or two ecological resource would be enough 
(Makhdum, 2006) With urbanism development and 
destruction of natural ecology, the need of green 
spaces to create ecological balance is burgeoning. 

Today's green space is one of the most 
important vitalization systems of human being. 
Referring to the vital importance of green space in 
the world is necessary not only because of its 
economical value  but also because of the 
significance of it in environment by having this point 
in mind that green space is enumerated as urban 
respiratory way and its lack results to mental and 
physical healthy disorders. 

In parallel with irreversible industrial 
development importance of green space especially 
trees would be more understandable (Hidred, 2001). 
So, Evaluation of recreation capability is to 
determining the capability of region for ecotourism 
and recreation use. Capability and recreative 
potentiality is evaluated in different method that the 
most common assessment method in Iran is 
systematic analysis model of Makhdum. In 
assessment method of Makhdum recreation 
potentiality at first ecological resources are identified. 
Then they turned into the plan and compiled with 
each other and the outcome was environmental unit 
plans. Comparing this unit and Makhdum tourism 
ecologic model, every unit's obtained which are 
potentialities for recreation. 

Ecologic potentiality assessment process has 
been done without using powerful equipments, but 
surely it was so difficult, costly, time consuming and 
full of errors. While today geographical data system 
in identifying resources and optimized analysis of 
users are noticeable (Hathout, 2002). 

Bejerk and others (2006) have studied the 
relationship between density of herbal coverage in 
forest parks and visitors' general recreation. The 
results showed that those parks that are more suitable 
in terms of herbal coverage and density in attracting 
visitors have more capability in attracting visitors. 
Finally we can say that different types and ranks of 
recreation depend on water resources and density of 
herbal coverage that these factors in addition to 
physical ones are effective in determining recreation 
potentiality of park.  

Analyzing different studies shows keeping 
dynamism, quality and quantity of natural resources 
so as to permanent utilization of them, is necessary 
that its prerequisite is recognizing potentiality and 
capability of the region in terms of slightly purpose. 
There are many researches in Iran based on 
systematic analysis model. Mahmudi (2007) showed 
that in addition to physical factors, the effect of other 
factors such as abuting to population focal, 

accessibility to the region, existence of special 
attractions, play grounds and water resources must be 
noticed. In this paper, in order to promote systematic 
analysis model and considering the conditions of 
significant region moreover physical factors the 
effect of water resources factor in recreation is 
evaluated. 
2. Methods and Materials 
2.1 Materials 

Abidar park with approximate scale of 1555 
hectare in the south western of Sanandaj that is 
located between 46˚ , 59', 12"  to  46˚, 55' , 24"  and 
35˚, 19' , 24" and 35˚ , 15' ,52" north latitude and the 
average height of the area is 2073 m above sea level. 
Geology formation of the region includes three 
geomorphologic units, black grey chills, volcano 
stones and residual of kwaterner. Climate is one of 
the essential and better factors in tourism planning. 
The studies show that climate is the most important 
tourism attraction resource in natural environment. In 
order to study region's climate we used different 
methods and mid-dry climate obtained. 
2.2 Research method 

In order to evaluate recreative potentiality of 
Abidar forest park systematic analysis model that is 
the most common method to identify assessment and 
utilizing plan of land worldwide including Iran. Due 
to this, first the map of numeral topography 1, 25000 
Sanandaj has been provided from National 
topography organization of Iran. Then by frontage 
operation of approximate scope of the area, the 
specific map is identified. Then by using scan method 
numeral site span interred into computerized software 
system. In order to determine exact boundaries of the 
park, ground removal by using GPS has been done. 
The available data interred in to the computer using 
Arcgis software system and the exact boundary of 
park determined. This boundary interred in to the 
topography map which is used in providing other 
maps. Gradient, direction and altitude maps in 
Arc/view 3.3, ARC GIS 9.1 software are provided. 
Then by compilation of them the earth shapes map 
has obtained. The second step includes and gathering 
of resources. In this step with collecting soil, and 
earth shape unit, the map of primitive potentiality of 
recreation map obtained. In the third step the 
assessment of environmental units is done. In order to 
study the effect of water resources factor in choosing 
under-study recreation region and in order to have a 
more real view of the effects of these factors in 
choosing recreation region among tourists.450 
questioners are distributed among those who were 
there as tourists in that region. 
 
3. Promotion of systematic analysis model by 
using water resources factor 
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By identifying the importance of water 
resources factor in recreation all spots which are 
related to water resources(such as well) has been 
chosen by using GPS removed and has been given to 
software in order to establish data strand and then its 
map provided-figure 7 shows the situation of well in 
Abidar park. Based on information about choosing 
the recreational capability in jungles and pampas 
organization of country the maximum distance of 
water resource of recreational region is about 300m. 
Based on this by using Arc GIS 9.2 software around 
water resources of case study region is buffer 300m 
and its map provided (figure 7). In next step the water 
resources map with recreative potentiality map that is 
obtained by systematic analysis model incorporated 
and the last recreational potentiality map provided. 
 
4. Results 
4.1 Results from maps 

The obtained results of gradient map showed 
that 1% of Abidar park surface has a slope of 0-5%, 
14% has 5-15% , 41% has 15- 25% and 44% has 25- 
50%. 

Considering these results, the most surface 
of the park is located between 15- 25 and 25-50 
(figure 1). Based on the map, the classes of 
geographical direction 26% of park are 10% south 
ward, 6% west ward and 58% east ward. Due to these 
results Abidar forest park is more east ward oriented 
(figure 2). 

 

 
Figure 1. Gradient Map of Abidar Forest Park 

 
Based on provided numeral-height model, 

park is located in the height range of 1600- 2500m of 
sea level. Latitudinal map is provided with 5 classes 
According to height map, the park is in height range 
of 1600-1800m from sea level (figure 3). 

Based on soil map (figure 4) 60% of park's 
surface has loamy fibre, 3% sandy,clay, 20% clay 
loamy, 17% clay loamy. 

 
Figure 2. Direction Map of Abidar Forest Park 

 
Figure 3. Height Levels Map of Abidar Forest Park 

 
Figure 4. Soil Fibre Map of Abidar Forest Park 
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Based on these results, most of the park's 
surface has herbal coverage, less than 10% which it 
has a big effect on recreation (figure 5). The results of 
evaluating recreational capability of Abidar forest 
park in addition to surveying  the elimination of slope 
0-5 in the region when the layers are incorporating so 
the other parameters were not considered and we 
identified that Abidar forest park doesn't have 
intensive recreational potentiality in first class, 5% of 
Abidar park has intensive recreative potentiality in 
second class, 50%(7576440 hectare) widespread 
recreative potentiality in first class and 45% of park 
surface has widespread recreative potentiality in 
second class (figure 6). 
 

 
Figure 5. The Map of Plant Dense of Abidar Forest 

Park 

 
Figure 6. The Map of Environmental Units of Abidar 

Forest Park 

4.2 Results study reasons of recreative case study 
region by tourists 

According to these surveys about water 
resources and well has the biggest effect on choosing 
the place of settlement .The second criteria for 
choosing the sitting place are herbal coverage park 
characteristics, suitable herbal coverage , and using 
trees shadow. 
4.3 The results of the effects of water resources factor 
and the way of accessing them in recreation 
potentiality 

The existence of water resources which 
provide the drinkable water for tourists is one of the 
most crucial criteria in choosing the recreational 
places. And basically the areas which are away from 
drinkable water resources or it is impossible to carry 
water to there are not suitable for stationing 
concentrated recreation places. Involving the water 
resources recreational regions that their maximum 
distance from park is water resources was 300 meters 
consider as level 1 concentration areas. Also the areas 
which have suitable slope and have a reasonable 
distance from the water resources, up to 300 meters, 
can be considered as places which have the 
potentiality for locating the level 2 concentration re 
creation. By doing this and comparing both a/d and 
new maps, we can evaluate the effects of the 
available water resources in parks (figure 7). The 
results of the evaluation of recreation potentiality of 
Abidar, involving water resources, show that 2 
percent (about 23,827 hectare) of Abidar recreational 
park has level 1 recreational potentiality. 23 % 
(339/036 Hectare) has second level, 31% (467/7040 
Hectare) has wide level 1 recreation and 44 % 
(675/8450 Hectare) has level 2 potentiality (figure 8). 
 

 
Figure 7. The Map of 300 meter buffer around water 

resources 
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Figure 8. The final map of recreation potentiality of 

the park including water resources 
 

5. Discussion and conclusion 
5.1 Determining recreation potentiality according to 
Abidar forest park systematic analysis 

According to conclusions of references 
above and according to the ecologic model used in 
Abidar forest park due to mountainous geographic 
situation showed that there isn't much low slope lands 
to start the level one concentrated recreation. 
5%(73/6180 Hectare) of Abidar park has the potential 
for level 2 concentrated recreation which if it is 
possible to built tourist facilities there. As Taheri 
(2006), assessed nature attractions of Abas Abad 
Vemsak the obtained results showed that the 
mentioned area due to its high slope and high altitude 
for level one concentrated recreation tourism is not 
suitable. And only 3.34% of area has the level 2 
concentration recreation. In Abidar forest park 50 %( 
757/6440 Hectare) of the park has the potential for 
level one widespread recreation and 45 %( 675/111 
Hectare) has potential for level 2 wide spread 
recreation. Esmailie sari (2003), evaluated Chitger 
Park to determine the level of wide recreation and 
5.5% of the park surface is suitable for concentrated 
recreation and 68% of the park is suitable for 
widespread recreation. 

 
5.2 Determination of the effective factor on different 
classes by distributing question in Abidar forest park 

The results show that 41% of the visitors 
announced that the existence of water resources, and 
34% stated that suitable herbal coverage are the 
reasons of choosing their favorite place. They 
introduced these two factors as effective parameters 
on recreation region. And also we can say that 
according to the low gradient in same regions and 
concentration of people around water resources it is 
essential to add in another layer of information such 

as water resources instead of plant thickness factor 
and physical factor in Makhdum model. 

 
5.3 Effects of water resources on different levels of 
recreation (Upgrading the systematic analysis model) 

In this survey, after providing the plan of 
primary recreation potentiality, water resources' 
layers have been considered as a positive factor so 
this map is contracted,  and final plan will be 
provided .so, as it was clarified 2% (23.827 Hectare) 
of Abidar park has potentiality for level one 
concentrated recreation place, 23% (339,636 Hectare) 
has potentiality for level 2 concentrated 
recreation,31% (467,7040 Hectare) has potentiality 
for level 1 wide spread recreation and 44%(675,8450 
Hectare) of the park surface has potentiality for level 
2  wide spread recreation. By comparing both old and 
new map the effectiveness of water resources in the 
park was clear. Comparing the obtained results from 
the recreation potentiality map according to 
systematic analysis model with the final recreation 
potentiality map (including water resources factor) 
showed that some places were suitable due to slope, 
soil, direction and other parameters for level 2 
concentrated recreations. But because of its far 
distance to water resources there is a lack of tourists  
and visitors and also frontage surveys show that some 
places due to slope, soil, direction and other 
parameters is suitable for level 1 recreation but 
because of having water resources visitors like to 
promenade there more than other places. These 
results indicate that water resources which provide 
drinkable water for visitors are one of the crucial 
criteria in selecting recreation places, because visitors 
need about 40 to 120 liters of water per day. Finally 
we can come to account that this water resources 
factor comparing to soil and direction of slope has 
more effects on recreation in the case study region. 
These results indicate that different types and levels 
of recreation in the case study region depend on 
water resources factor. And this factor with physical 
and natural resources is effective in determining the 
potentiality of recreation in Abidar Forest Park. 
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Abstract: Accepting and proper using of technology is as important as the technology and having knowledge about 
the influential factors on information technology enables us to predict the amount of using technological tools. One 
of the causes of the low rate of using technology is the lack of adequate research in this field. Based on this factor, 
the present study investigate the effect of psychological variables (computer experience, computer anxiety and 
computer self-efficacy) on the actual use of information and communication technology (ICT). The population of 
this study consists of virtual university students in Iran. 561 students are chosen by Krejcie and Morgan formula. 
After collecting data by standard questionnaires, to assess the relationship between variables, path analysis used as 
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Introduction  

Technology acceptance model has been 
designed in North America and is used in many 
researches such as Shin et al (2009), Vankatesh & 
Davis (2000), and Tselios et al (2011), and gradually 
has acquired the necessary credit in other countries. 
A study by Legris et al (2003) indicates that 
technology acceptance model could predict 40% of 
the factors that affect the use of information 
technology and it is recognized as a useful theoretical 
model for understanding and explaining the behavior 
of information technology usage.  

Technology Acceptance Model as a 
scientific model includes variables such as perceived 
ease of use, perceived usefulness, attitude and 
behavioral intention. And it could be a general model 
for the application of information technology in many 
communities (Dillon &  Morris, 1996). 

Yang (2007) in a research titled as “The 
Effect of Technology Acceptance on Undergraduate 
Students Usage of WEBCT as a Collaborative Tool” 
Showed that there is a significant relationship 
between perceived ease of use, perceived usefulness 
and computer self-efficacy with attitude and actual 
use of computers. But there is not a meaningful and 
significant relationship between subjective norm and 
actual use. Research results also showed that 
subjective norm and computer self-efficacy have 
direct effects on perceived ease of use. Moreover, the 
results of a survey by  Tselios et al (2011) among 
university students in Greece was showed that 
perceived usefulness and perceived ease of use of IT 

systems have direct effect  on attitude among 
students. Also in this study, the relationship between 
perceived ease of use and perceived usefulness 
reported to be meaningful. Research results of 
Kulviwat et al (2006), Ried (2008), and Porter et al 
(2006) indicates that perceived ease of use and 
perceived usefulness have direct and significant 
effect on attitude. Also Park (2007), Porter et al 
(2006), and Mayorga (2010) reported a significant 
relationship between attitudes and actual use. 

Saadé and Kira (2009), in a study titled 
“Computer Anxiety in E-Learning: The Effect of 
Computer Self-Efficacy” Showed that computer self-
efficacy has a direct and significant impact on 
students' perceived ease of use. Moreover, There is a 
direct relationship between computer anxiety and 
computer self-efficacy.  

In another research by Teo et al (2007) 
perceived usefulness, perceived ease of use, and 
subjective norms are introduced as the factors which 
are influential on attitude. Also in this study the 
direct effect of subjective norm and perceived ease of 
use on perceived usefulness were explained. 

Delice (2009) showed that computer 
experience has a significant and direct effect on 
subjective norm, computer self-efficacy and actual 
use. Also, there is significant relationship between 
subjective norm and three variables named perceived 
usefulness, perceived ease of use, and actual use. And 
finally there is a significant relationship between 
computer anxiety and actual use. 
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Sen (2005) showed that computer self-
efficacy and subjective norms have direct and 
meaningful effect on two cognitive elements of TAM 
named perceived ease of use and perceived 
usefulness. This research also indicates that these two 
elements have significant effect on attitude. And also 
there is a significant relationship between attitudes 
and actual use. 

Fagan et al (2004) according to social 
cognitive theory found that, computer experience has 
a direct and significant effect on computer self-
efficacy. In this study computer self-efficacy has a 
negative relationship with computer anxiety, and a 
positive relationship with actual use. Also the results 
of this research indicate that computer experience has 
a positive relationship with actual use, and a negative 
relationship with computer anxiety. In a study by 
Igbaria et al (1995) titled “The Effects of Self-
efficacy on Computer Usage” he showed that 
computer anxiety through perceived usefulness has 
an indirect effect on actual use. Moreover, perceived 
usefulness and perceived ease of use have a 
significant effect on actual use.In addition, the results 
of a research by Yusoff (2009) showed perceived 
ease of use and perceived usefulness have direct and 
significant effects on actual use. 
  
2.  Research Methodology 

Research method of this study is correlation 
and 436 students of virtual university in Iran are 
selected by stratified sampling. Measurement tool in 
this research standardized questionnaires of perceived 
ease of use, perceived usefulness and attitude (Teo et 
al, 2007), subjective norm and computer experience 
(park, 2003), self-efficay (Wolters and Daugherty, 
2007), and computer anxiety questionnaire (Ball, 
2008), and data analysis software that is used is 
AMOS 18. In this study, to evaluate the reliability of 
questionnaires Cronbach`s Alpha is used which 
indicated in Table 1.  
 
Results 

Considering that the correlation matrix is the 
basis for analysis in casual modeling, correlation 
matrix of variables with correlation coefficients and 
their significance levels are presented in Table2.  

According to correlation matrix, the most 
meaningful correlation is related to computer self 
efficacy and perceived usefulness and the least 
correlation is related to perceived usefulness and 
actual use. It should be noted that among the 
variables of this study, only the correlation of 
computer anxiety with the other variables are 
inversed. Direct, indirect and total effects of variables 
are presented in Table 3. 

According to Table 2, subjective norm 
(β=0.113, t=2.335, P=0.01), perceived ease of use 
(β=0.206, t=4.224, P=0.01), perceived usefulness 
(β=0.238, t=4.761, P=0.01), attitude (β=0.250, 
t=5.129, P=0.05), computer anxiety(β= - 0.214, t=  - 
4.553, P=0.01), computer experience (β=0.256, 
t=5.415, P=0.01), and computer self-efficacy 
(β=0.206, t=4.141, P=0.01) have significant and 
direct effect on actual use.Subjective norm (β=0.160, 
t=2.965, P=0.01), perceived ease of use (β=0.191, 
t=3.530, P=0.01), perceived usefulness (β=0.171, 
t=3.061, P=0.01) and computer self efficacy 
(β=0.185, t=3.385, P=0.01) have significant and 
direct effect on attitude.perceived ease of use 
(β=0.158, t=2.977, P=0.01) ,subjective norm 
(β=0.191, t=3.635, P=0.020) and computer self 
efficacy (β=0.139, t=4.549, P=0.01) have significant 
and direct effect on perceived usefulness. Subjective 
norm (β=0.140, t=2.573, P=0.01) and computer self-
efficacy (β=0.154, t=2.833, P=0.01) have significant 
and direct effect on perceived ease of use. Computer 
experience (β=0.115, t=2.089, P=0.037) have 
significant and direct effect on subjective norm. 
Computer experience (β=0.134, t=2.441, P=0.015) 
and computer anxiety (β= - 0.157, t=  - 2.862, P=0.01) 
have significant and direct effect on Computer self 
efficacy.Computer experience (β=  - 0.130, t=  - 2.361, 
P=0.018) have significant and direct effect on 
computer anxiety. 

Fitted indices (GFI), (AGFI) and (CFI), 
respectively (0.992), (0.963) and (0.986) indicate that 
the fitness of model is very high. The RMSEA value 
is equal to 0.034 so characteristic of reported fitness 
indicate that model has a good fitness with the data. 
 
Discussion  

Results showed that computer experience 
and computer anxiety have direct and significant 
effect on actual use. This result is consistent with 
research results of Fagan (2004) and Dlice (2009). In 
addition to the above mentioned researches, the 
relationship between computer anxiety and actual use 
is reported to be significant in a study by Igbaria 
(1995). The results also showed that there is a 
significant relationship between subjective norm and 
actual use (Dlice, 2009), and also a significant 
relationship between computer self-efficacy and 
actual use (Fagan 2004, Yang 2007). But Young 
(2007) in his study found that the relationship 
between subjective norm and actual use is not 
meaningful that is inconsistent with the results of this 
research. The study reported a significant relationship 
between attitudes and actual use and this finding is 
aliened with the research results of Mayorga 2010, 
Park 2007 and Porter et al 2006.In this study 
perceived ease of use and perceived usefulness have 
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significant effect on actual use and the findings of 
Yusoff (2009), Igbaria (1995), Yang (2007). 
Moreover, perceived usefulness and perceived ease 
of use has significant and direct effect on attitude, 
and this is consistent with the research results of  
Kulviwat et al 2006, Reid 2008, Porter et al 2006, 
Teo 2007, Tselios et al 2011, Yang2007, and Sen 
2005. This study showed that subjective norm has a 
significant relationship with attitude; this is 
confirmed by Teo (2007) and rejected by Yang 
(2007). 

The study results showed that attitude has a 
direct effect on self-efficacy and this is supported by 
Yang (2007). Subjective norms, computer self-
efficacy, and perceived ease of use have significant 
effect on perceived usefulness, this finding is 
consistent with the result of the researches of 
Dlice(2009), Sen(2005), and  Teo(2007).Computer 
self-efficacy and subjective norms have significant 
and direct effects on perceived ease of use. And in 
the researches that were done by Sen (2005), Yang 
(2007), and Dlice (2009), the relationship between 
these variables are confirmed. 

It should be noted that the research results of 
Yusoff 2009, Kulviwat 2006, and Saadi 2009 also 
indicate a significant relationship between computer 
self-efficacy and perceived ease of use. In this study 
the direct effect of computer experience on computer 
self-efficacy and computer anxiety is determined. 

And it is consistent with the findings of Igbaria 
(1995) and Fagan (2004). In addition, the findings of 
Dlice (2009) indicate that there is a significant 
relationship between computer experience and 
computer self-efficacy, and also between computer 
experience and subjective norm.  And finally the 
present study showed that there is a significant 
relationship between computer anxiety and computer 
self-efficacy. This result is consistent with research 
results Saadi 2009, and Dlice 2009.Among the 
research variables, computer experience has the 
greatest effect on the learner’s usage of technology. 
Therefore, it is recommended that during the course 
of study the skillful professors with experience in 
technology field employed to motivate students and 
they encourage them to greater use of technology. In 
addition, holding seminars and conferences with 
experts, can provide an opportunity to students to 
gain some experiences in this field. 
 

Table1: Reliability Coefficients of Variables 
Cronbach Alpha Variables 

0.76 Subjective norm 
0.85 Actual Use 
0.79 perceived ease of use 
0.79 perceived usefulness 
0.81 Attitude 
0.87 Computer anxiety 
0.79 Computer experience 
0.82 Computer self efficacy 

 
Table 2: Correlation matrix of variables 

Variables 1 2 3 4 5 6 7 8 

Actual Use 1        

Computer experience .252** 1       

Computer self efficacy .206** .114* 1      

Subjective norm .189** .115* .009 1     

attitude .248** .052 .112* .159** 1    

perceived ease of use .258** .035 .153** .138* .214** 1   

Computer anxiety -.140* -.130* -.140* -.012 -.122* -.088 1  

perceived usefulness .110* .033 .265** .171** .127* .168** .087 1 

P**<0.01          p<0.05   

 
Table 3: Direct, Indirect and Total Effect of Variables 

Explained total variance T-Value Total effect Indirect effect Direct effect Effect 

  -------  -------  -------  ------- Criterion: Actual Use 

 2.335 0.224 0.113 0.113 Predictors: Subjective norm 
 4.224 0.290 0.084 0.206 perceived ease of use 
 4.761 0.280 0.042 0.238 perceived usefulness 
 5.129 0.222  ------- 0.250 Attitude 
 -4.553 -0.246 -0.032 -0.214 Computer anxiety 
 5.415 0.322 0.066 0.256 Computer experience 
 4.141 0.339 0.133 0.206 Computer self efficacy 

  -------  -------  -------  ------- Criterion: Attitude 

 2.965 0.218 0.058 0.160 Predictors: Subjective norm 
 3.530 0.218 0.027 0.191 perceived ease of use 
 3.061 0.133  ------- 0.171 perceived usefulness 
 3.385 0.254 0.069 0.185 Computer self efficacy 
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  -------  -------  -------  ------- Criterion: perceived usefulness 

 2.977 0.146  ------- 0.158 Predictors: perceived ease of use 
 3.635 0.213 0.022 0.191 Subjective norm 
 4.549 0.263 0.024 0.139 Computer self efficacy 

  -------  -------  -------  ------- Criterion: perceived ease of use 

 2.573 0.137  ------- 0.140 Predictors: Subjective norm 

 2.833 0.177  ------- 0.154 Computer self efficacy 

  -------  -------  -------  ------- Criterion: Subjective norm 

 2.089 0.115  ------- 0.115 Predictors :Computer experience 

  -------  -------  -------  ------- Criterion: Computer self efficacy 

 2.441 0.154 0.020 0.134 Predictors :Computer experience 

 -2.862 -0.168  ------- -0.157 Computer anxiety 

  -------  ------- ---- ---   ------- Criterion: Computer anxiety 

 -2.361 -0.129  ------- -0.130 Predictors :Computer experience 
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Abstract:This article examines the impact of educational policies since independence in Sierra Leone and its implications for 
the achievement of the Millennium Development Goals. The policy scene before the establishment of the Goals is 
summarized and the article shows that as a result of the lack of initiative from the international scene, this period, 1960-1990 
is characterized by sterility as there was only one act promulgated on education. Since 1990, the educational landscape has 
been very active.  These policies are reflective of the sense of the future that pervades the educational system. Recent 
statistics in the basic education sector brings out the achievement of the policies especially at the primary level and in girls’ 
education  The paper concludes that the emphasis on planning in the educational sector will help lead to the achievement of 
the Millennium Development Goals by the year 2015. 
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INTRODUCTION 

Sierra Leone was founded as a haven for freed 
slaves from Britain, the New World and Africa in May 
1787.  She soon became known as the Athens of West 
Africa. As Kaikai (1979) notes, all accolades in education 
received during this period were due to the educational 
efforts of the missionaries and not from the activities of the 
Colonial Government. According to Sumner (1960) as 
early as 1817, English visitors to the Colony found that the 
total attendance at both village and town schools were 
1,364 children, 833 boys and 531 girls.  The visitors were 
impressed not only at the standard of education but also at 
the large number of children being educated. Through the 
efforts of the Christian missions, she achieved a number of 
firsts in education in the region. The first secondary school 
for boys and girls in West Africa were opened in 1845 and 
1849 respectively; Fourah Bay College was started in 1827 
as a training ground for teachers and catechists. In 1876, it 
was affiliated to Durham University and the first degrees 
were granted in 1879. It became the first modern university 
in West Africa.  However, the efforts of the missionaries 
could not be sustained. By the time of independence in 
April 27th 1960, there was only a relatively few number of 
Sierra Leoneans that had been educated.  
 Post Independence Period  1960-To 1990 

Education is regarded as the crucial and 
indispensable vehicle for the realization of individual and 
national needs and aspirations, (Datta 1984)).  As a result 
of the benefits of education not only to the society, but to 
the individual, every modern society needs an  educational 
policy to guide the educational process. An educational 
policy has been defined as the statement of intentions of the 
government and the envisaged means of achieving those 
aspects of its national objectives that have to rely on the 

use of education as a ‘tool’, Osokoya (1987).  As education 
is not static, so a policy on education cannot be static; it 
must be changing with the goals, objectives and aspirations 
of the society, which it is meant to serve.   The educational 
system inherited at independence was good to a certain 
extent.  It had been designed for a colonial society.  
Aghenta (1993) states that the relevance of the Colonial 
Powers’ education for independent Africa needs is 
questionable, because it neglected largely the country’s 
cultural and social background. In Sierra Leone, like other 
former British West African colonies the efficiency of the 
formal educational system was called into question on 
several occasions because, of its lack of adequate access, 
and irrelevant curriculum.  Bangura (1972) and Davies et al 
(1979) condemned the then education system that produced 
Africans unable to possess appropriate skills for the task of 
nation building.  Despite calls for reform, this system of 
education continued to exist for over three decades.  
1964 Education Act 

The only shining light during this period was the 
first national act on education by the first post-colonial 
government. The 1964 Education Act was the first realistic 
national policy on education in Sierra Leone. It is the 
foundation of all subsequent acts. The policy conferred the 
responsibility for organization and control of education in 
the state in the Ministry of Education. The Act stated that 
the functions of the Ministry shall be the performance of all 
work necessary or incidental to the control of education by 
the Minister. The powers of the Minister included to: 
Establish, maintain or make grants-in-aid to schools, 
Provide for the regular and inspection and supervision of 
schools, Authorize the establishment or opening of any 
new school. This was the only policy that was enacted and 
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its primary function was to transfer ownership of education 
from the Colonial government to a national government.   
 Imperatives Reflecting on the Policy Scene.  

To provide a basic education for all children is a 
basic human right. Ki-Zerbo  (1989) state that education for 
all can either be a Utopian cop-out or it can be a new key to 
the future. Barrow (1975) states that the principle of 
equality has an important factor; it involves the 
assumptions that all people no matter their differences, 
whether socially or economically or otherwise are to be 
considered as of equal importance and that the claims of all 
have to be treated equally. Sierra Leone is a post conflict 
country. A rebel war started in 1990 by the Revolutionary 
United Front (RUF) in the Eastern Province of Sierra 
Leone engulfed the whole country by the time it ended in 
2000. It brought hardship, suffering and considerable 
deprivation in the lives of the population. The conflict 
disrupted the educational process for a large number of 
children following massive displacement from their 
localities. Some of these children dropped out of school 
and some never went to school. It is not surprising that, a 
UNICEF Report (2005) states that as a result of conflicts, 
the challenge the world faces in order to meet the MDG of 
universal primary education is greater in West/Central 
Africa than in any other region of the world.   

Educating all children including girls is a human 
rights issue and the obligation of all governments. It is also 
a moral and social imperative. At the international level, 
most countries of the world are signatories to international 
protocols and agreements binding them to protect children 
especially the girl child. The Universal Declaration of 
Human Rights and the International Covenants on Human 
Rights agree that everyone is entitled to all the rights and 
freedoms without distinction of any kind. Article 28 on the 
Convention on the Rights of the Child states that parties 
should recognize the right of the child to education and 
with a view to achieving this right progressively on the 
basis of equal opportunity, all countries shall in particular 
make primary education compulsory and available free to 
all.    

It is in from the late 20th century that education 
for all and the education of the girl child has taken centre 
stage.  The intersection of two key movements based on 
human rights: the child rights movement that gathered 
steady momentum in the wake of the adoption of the 
Convention on the Rights of the Child in 1989, and the 
women’s movement, which culminated in the Platform for 
Action at the 1995 Fourth World Conference on Women in 
Beijing, a platform specifically addressed to the needs and 
rights of girls. Commitments were made at the 1990 World 
Summit for Children 1991 to fulfill goals for children’s 
well-being. This was because primary school age children 
were still being denied their right to education, the majority 
of them girls. Nearly three quarters of out-of-school 
children were to be found in sub-Saharan Africa and South 
Asia. It stated, “Educate every child. Gender disparities in 

primary and secondary education must be eliminated,” 
State of the World’s Children (2003). They went on to 
recommend that the most urgent priority was  to ensure 
access to, and improve the quality of education for girls 
and women, and to remove every obstacle that hampers 
their active participation. Sierra Leone is not only a 
signatory to the declarations but she is also a member of 
the Group of E.9 nations committed to the total eradication 
of illiteracy.   

In May 2000, as part of the build-up towards the 
Special Session on Children, UNICEF, PLAN International 
and other leading child advocacy organizations launched 
the Global Movement for Children to support child rights 
and action on behalf of children. At its heart was the Say 
Yes for Children campaign, which includes 10 imperatives 
to make the world fit for children: Among these 
imperatives are: Leave no child out, Educate every child 
and   Fight poverty: Invest in children. 

Almost all the countries of the world are members 
of the United Nations and signatories to all these 
international conventions and treaties. A major imperative 
was education for all and gender equality and equity as 
basic human rights. In 2000, at the largest gathering of 
heads of states of the world, the United Nation Millennium 
Development Goals (MDGs) was agreed upon .  The UN 
Millennium Development Goals have statements that 
universal primary education must be achieved and gender 
equality and women empowerment must be promoted.  
Recently, multi-lateral organizations invited the Ministers 
of Education and other high officials from West African 
countries to Ouagadougou, Burkina Faso, to reaffirm their 
commitment to education for all, including girls. All these 
ministers signed the Ouagadougou Declaration that 
recognizes the importance of girls’ education for their 
countries’ development, and commits governments to 
accelerate efforts to get as many girls as boys in school.  
The influence of the Conventions, Protocols and 
agreements on the Rights of the Child, including the girl-
child during the last decades of the 20th century has been 
profound. This ground swell of opinion and activism for a 
common purpose has had a profound influence on the 
policy landscape of Sierra Leone.  The Government of 
Sierra Leone in collaboration with is development partners, 
is implementing several policies and strategies aimed at 
accomplishing national and international goals.  
The Period 1990-2000: The Basic Education 
Commission, 1994 

Expanding education, especially basic formal 
education has been an objective of the education policies in 
developing countries over the past two decades (Kelly, 
1987).  In 1994, the he military government in Decree No. 
4 established the National Commission for Basic 
Education. This change was influenced and necessitated by 
the emphasis of the decade on expanding education, 
especially basic formal education and giving every child a 
better future.  As the Jomtien Conference had emphasized, 
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the Commission was formed to enable the country to pay 
more attention to the availability of basic education for all 
citizens  by the year 2000.  Among the functions of the 
Commission were to: Devise programmes and strategies 
for the accelerating of adult literacy and non-formal 
education.   Coordinate, supervise, monitor and evaluate all 
programmes and interventions in the country aimed at 
improving the literacy rate and providing adult education 
for early school leavers. Support the Ministry of Education 
in improving the quality of education in formal educational 
institutions.  
The New Education Policy for Sierra Leone, 1995 

It was this policy that established the 6-3-3-4- 
system of education as the structure of education for the 
country. The 6-3-3-4 system of education, according to 
Ukeje (1991) stands out as a document containing forward 
looking ideas and ideals. As noted by that author, on paper, 
there are many innovations, which if effected will 
permanently change the educational landscape. The Policy 
stated that the major objectives for education include: The 
development of a broad-based education; Increased access 
to basic education; Improving the quality and relevance of 
education; Expansion and upgrading of 
technical/vocational education; Providing equity in 
education;  and Developing relevant attitudes, skills and 
values in children. 

For the first time, in policy formulation, specific 
statements were made to promote the education of girls. 
This new Policy of Education highlights a number of 
measures designed specifically to halt the disadvantaged 
status of girls in formal basic education. Specific Policy 
statements referring to girls’ education are: a)  The 
gradual provision of free and compulsory education for all 
girls at basic education level as and when the national 
economy picks up,   Legislation specifying a 
minimum marriage age for girls (i.e. 18 years) and 
penalties for men/boys who impregnate girls before they 
are 18 years,   The promotion of counseling and family 
life education as means of avoiding early pregnancy,  The -
re-admission of “mother-girls’ into schools  and Allowing 
unmarried female students to continue their courses at 
tertiary level when pregnant. This Policy is now the 
bedrock of all educational planning in the country. It is a 
major input to the efforts being made to improve and 
strengthen the educational sector. Indeed whatever 
educational systems or practices adopted in any state 
depends on the philosophy and objectives of education in 
that country or nation contained in its educational policies, 
World Bank Report (1986).  
2000-To Date 

Since 2000, there have been many acts on 
education. The Polytechnic Act was promulgated in 2000. 
This Act established five Polytechnics throughout the 
country. They were to serve as teaching, learning and 
research institutions.  

Their functions further included: Providing 
instruction in such branches of learning as it may think fit 
and make provision for research and for advancement and 
documentation of knowledge.  Grant diplomas and 
certificates through the National Council of Technical, 
Vocational and other Academic Awards Maintain faculties 
in Education, Engineering and Technology among others.  
This Act is of immense importance to Sierra Leone. 
Teacher training and technical and vocational education 
have been merged to minimize costs as well as to 
emphasize the importance of both in the educational scene.  
The 2004 Education Act 

In 2004, the Education Act was passed by 
Parliament. In the preamble of the Act, it is stated that it is 
an act designed to reform the education system. Some of 
the reforms made are that:  Every citizen of Sierra Leone 
shall have the right to basic education which shall 
accordingly be compulsory. A parent, including a guardian 
who neglects to send his child to school for basic education 
commits an offence and shall be liable on conviction to a 
fine not exceeding Le500,000.00 and /or to imprisonment 
for a term not exceeding one year A Guidance Counsellor 
or teacher shall be attached to each school even at the 
primary level.  every Chiefdom shall have at least one 
junior secondary school,  each junior secondary school 
shall have its own administration, The establishment of 
specialist secondary schools which shall cater for subject 
areas such as science and mathematics, technology, the 
liberal arts or business studies. This Act, also known as the 
Basic education Act establishes basic education as the right 
of every right of every Sierra Leonean child and imposes 
punishment on parents and guardians who refuse to send 
their children to school. It also attempts to provide quality 
education by stipulating that secondary schools should 
have two administrations, the Junior Secondary Schools 
administration and the Senior Secondary School 
administrations.    

The Government of Sierra Leone together with her 
international partners has succeeded in enforcing policies 
to enhance education for all. These include: free education 
for all children at the primary school level and the payment 
of the National Primary School Examination fees by the 
Government of Sierra Leone. Basic teaching and learning 
materials including basic core text books are also provided 
for most of the children. Schools have been rehabilitated or 
built in all the chiefdoms in the country.  Table 1  brings 
out the status of education nationally at the end of the war. 
In 2000, Sierra Leone had the lowest literacy rate for the 
region. Moreover, girls’ education was trailing woefully 
behind boys. As a result of international imperatives and a 
vibrant policy scene Sierra Leone seems poised to achieve 
the Millennium Development Goals of primary education 
for all children by the year, 2015.   Findings from the Sierra 
Leone Multiple Indicator Cluster Survey 2005 monitors 
and generates valid and reliable data and information that 
will be used to monitor or key indicators established by the 
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Millennium Development Goals and the goals of A World 
Fit for children that include international imperatives and 
commitments such as the World Fit for Children and the 
Millennium Development Goals.  
 
Table 1: Literacy Rates per Province  
Province Both Sexes Male Female 
Northern 14.3% 22.7% 7.4 % 
Eastern  20% 30.7% 10.4% 
Southern 28.4% 38.1% 19.2% 
Western Area 69% 80.2% 58.6% 

Source: Ministry of Education, Science and Technology 
(MEST) Report, 20000 

Table 2 brings out the tremendous progress that 
has been made in the country five years after the war. 
Universal access to basic education and the completion of 
primary education by the world’s children is one of the 
most important goals of the Millennium Development 
Goals. Overall, 69 percent of children of primary school 
age in Sierra Leone are attending primary school. The ratio 
of girls to boys attending primary and secondary education 
is virtually at a par. There is no difference in the attendance 
of girls and boys to primary school. Primary school 
attendance in Sierra Leone has increased dramatically over 
the past five years and has now surged ahead of the 
regional norm. Educational policy as it pertains to primary 
education appears to be achieving success. The gender 
parity index shows an encouraging situation at the primary 
level, with equivalent attendance rates for girls and boys. 
Gender parity for primary education in Sierra Leone 
appears to be ahead of the rest of the region.   The 
relevance of educational policies is to plan to create an 
educational climate that would create growth in the 
educational system, Sierra Leone Education Review 
(1976). 
Table2: National Primary School Attendance Statistics 
Key indicators Estimates  West –Central 

Africa 
1996-2004 

 2000 2005  
Net primary school 
attendance rate (%) 

69 42 55 
 

Gender parity index, ratio 
of girls: boys (primary; 
secondary) 

1.01 0.78 0.86;   0.8 

Source: Multiple Indicator Cluster Survey, 2005 
 

At the United Nations Millennium Summit in 
September 2000, the country became a signatory to the 
Millennium Declaration. The realisation of the Millennium 
Development Goals signals opportunities for the 
improvement of all Sierra Leonean. As commendable as 
these efforts are, Sierra Leone is still a long way from 
achieving universal access to quality basic education for all 

its children.  Among all the Millenium Development Goals 
(MDGs) Sierra Leone stands a better chance of achieving 
the goal of educating every child by 2015.  There are still 
huge gaps to be met. The recent efforts of government in 
the in the planning and policy formulation in the education 
sector show a commitment to reverse the retarded national 
development and socio-economic decline of the nation 
since independence, Millennium Development Goals 
Report (2005). These policies mark a new trend in the 
history of education in Sierra Leone. Addressing the 
educational needs of the country at all levels of the 
educational system, from basic education to higher 
education through policy design and formulation is the first 
step in the achievement of the Millennium goals in 
education for Sierra Leone.  
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ABSTRACT:Interaction between the home and the school is essential in the school lives of participants. Adolescent 
girls are facing a lot of problems both academically and personal and need all the support they can get from both the 
home and school environment. Primary data was collected from 8% of the population of girls at the final level of 
Junior Secondary School in the Eastern Province of Sierra Leone. The study reveals that both of these important 
channels: the home and the school are not living up to expectations. The parents are abandoning their roles as most 
of them do not attend the Community Teachers Association (CTA) meetings and do not even go to the schools to 
check on their girls’ progress. The schools personnel are also failing the girls as school counsellors are not present 
and where they are present they have not established their relevance to the girls. The study concludes by proffering 
suggestions that it is the schools that have to come up with strategies to get more parents to become involved in 
school activities. 
[Johnson Adlyn Omojowo and Oladele O.Idowu. Analysis of Interaction between  Home and School for 
Adolescent Girls: A Case of Eastern Sierra Leone. Life Sci J 2012;9(4):3271-3274]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 483 
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INTRODUCTION 

Formal basic education, involving the first 
nine years in school, is now the rallying cry of 
educators. To provide a basic education for all children 
is a basic human right. Basic formal education as 
conceived by the Sierra Leone Education Sector Plan 
(2007) is aimed at equipping the child through the first 
nine years in schools with knowledge, skills and 
attitudes that will enable her to develop to her fullest 
capacity, derive maximum benefits from her 
membership of the society and fulfill her civic 
obligations. Basic education is seen as the most 
important level in the educational system, as it 
combines the primary level and the most important 
years in the secondary level. It is at this stage that the 
potentialities of childhood and actualities of adulthood 
are mediated upon. It equips its participants with the 
means of providing themselves with knowledge and 
understanding and the skills where by they can realize 
their ambitions. Schools have assumed the roles of 
preparing the young for their future adult roles and this 
responsibility has to be performed by teachers and 
guidance counselors.  

Odaga and Henelved (1995) and Haq (1992) 
are of the opinion that school-related factors play an 
important role in motivating girls to enroll and stay on 
in schools. School based factors are viewed as driving 
demands to enhance girls’ participation at the formal 
basic education level. If girls are to go to school, there 
must be more enhanced school related factors open to 
them. There must be more school places and a general 
commitment to compulsory, free basic education. In 

certain cultures, a girl’s chances of going to school 
may be directly dependent upon the availability of 
separate school facilities for girls and the presence of 
female teachers. Also, girls’ enrolment rates improve 
and dropout reduce significantly with the presence of 
female teachers in schools and the nature of the 
curriculum. 

Lockheed and Vespoor (1990) state that: 
home based factors are stronger determinants on 
female participation in school, than the characteristics 
of the school. They however admit that the relationship 
between the home and the school is frustrating and 
denies any easy method of remedy. Governments, 
donors and educationists have tended to think in terms 
of school based factors, assuming that with enough 
schools, teachers, textbooks, the educational system 
will produce the desired outcomes for increased 
participation of students, especially girls. Tilak (1989) 
state that it is rightly supposed by many that since 
education is desirable as a social good, its benefits at 
the private or individual level will be obvious to 
parents, producing a high level of private demand for 
educational services. They state that the reality is that 
insufficient quantity and quality of educational 
resources limit student access to the system, 
constraining the educational participation of girls who 
stand behind boys in the queue for rational school 
places. 

Stevens (1999) working with secondary 
school girls in the Southern Province of Sierra Leone 
revealed that there is a direct relationship between the 
homes pupils comes from and their achievement at 
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school. In this regard, whatever the teachers attempt to 
do, they must start with pupils whose lives have been 
shaped by the educational offerings of their homes. 
Rihani (1993) opines that discrimination against girls 
in the formal school system is closely related to the 
dichotomy of the home and the school. In African rural 
areas especially, the school is seen as the opening of a 
gap between formalized labour and informal 
household work. Parents, the first and foremost 
educators of their children, and the teachers should 
work together in a partnership that is both positive and 
cooperative. Therefore, as students learn and develop, 
parental and teacher involvement is crucial for their 
success.  Johnson (2010) is convinced that the 
presence of guidance counsellors in the schools will 
help promote communication between the home and 
school. Special efforts are continually made to increase 
and improve this important link. Parents and school 
personnel must act as a liaison between the school and 
the home, providing a channel of communication 
between the two.  
 
MATERIALS AND METHODS 

The debate between the most important 
interactive forces in the lives of school children, 
including adolescent girls is a contentious one. This 
study was carried out using primary data to determine 
the extent to which adolescent girls’ school lives are 
affected by their homes and schools. It was conducted 
in the three districts of the Eastern Province of Sierra 
Leone; Kenema, Kono and Kailahun. The Eastern 
Province is the furthest province from the capital 
Freetown and apart from the headquarters towns; the 
region is marked by its rural ness and its concentration 
on agriculture and mining. The principal sample group 
in this study was 8% of final year class of the Junior 
Secondary Schools (JSS 3) and this amounted to seven 
hundred and two girls. A null hypothesis was also 
advanced using the Regression analysis at the 95 % 
confidence level to find out whether there is a 
significant relationship between the support girls 
receive from the school and the home and their 
Regularity in school.  
  
RESULTS 

Table 1 and 2 shows the results of the study 
and stated Respondents’ distribution based on school 
and  Community Teachers Association (CTA) 
activities and Table 2:  Determinants of Regularity in 
Schools  by Home and School Support factors 
respectively. 
 
 
 

Table 1: Respondents’ distribution based on school 
and  Community Teachers Association (CTA) 
activities 
Variable Frequency Percentages 
Attendance at CTA 169 24.1 
Always 244 34.8 
Sometimes 289 41.2 
Never    
Visit to school by Parent / Guardian   
Always 27 3.7 
Sometimes 127 17.7 
Never  552 76.6 
Discussion of school progress by 
Parent/Guardian 

  

Always 261 37.2 
Sometimes 344 49.0 
Never  97 13.8 
Presence of Guidance counselors   
Yes 277 38.5 
No 443 61.5 
Private sessions with guidance 
counselor 

  

Always 17 2.4 
Sometimes 63 9.0 
Never  200 28.5 
Non response 422 60.1 
Private sessions with class teachers   
Always 126 17.9 
Sometimes 177 25.2 
Never  399 56.8 

 
Table 2:  Determinants of Regularity in Schools  by 
Home and School Support factors  
 B SE Beta t Sig. 

(Constant) 1.547 .340  4.544 .000 

Attendance at CTA -.035 .032 -.066 -1.090 .277 

Visits to School .053 .049 .065 1.072 .285 

Discussion of School Progress .023 .041 .035 .544 .587 

Presence of Guidance/Counsellor .004 .106 .002 .038 .970 

Private Sessions with G/C -.002 .044 -.002 -.034 .973 

Private Sessions with Class 
teachers 

-.001 .035 -.002 -.029 .977 

Undesirable Sexual Advances from 
teachers 

-.116 .080 -.106 -1.454 .147 

Gender of teachers liked -.048 .053 -.056 -.916 .361 

 
DISCUSSIONS 

Table 1 show that 41.2% of the parents never 
attend Community Teachers’ Association; 34.8% 
sometimes attended CTA and 24.1% always attended 
CTA meetings. The data from Table 1 showed that 
parents have to show more interest in their girls’ 
education by participating in CTA meetings where 
issues regarding their education are discussed.  From 
the analyses based on Table 1, 78.6% of the 
parents/guardians of the girls never visited the school; 
17.7% sometimes visited the schools and 3.7% always 
visited the schools. The responses continued to reveal 
that there is need for more interest to be shown by 
parents/guardians in the education of their girls.  To 
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further find out the interest parents/guardians 
displayed in their wards’ education, Table 1 was 
developed. From this table, 49.0% sometimes 
discussed the school progress of their wards; 37.2% 
always discussed the school progress of the girls and 
13.8% never discussed their school progress. The 
information depicted showed that parents need to show 
more interest in the school work of their children. 
There is need for greater links between the school and 
the home.  In order to probe the interaction from the 
school on the lives of adolescent school girls, 
questions were asked on the presence and work of 
guidance counsellors. From the responses of the girls 
to the question of whether there is a 
guidance/counselor in their school, 61.5% responded 
negatively whilst 38.5% responded positively. The 
table has shown that contrary to what the Education 
Sector Plan (2007) states that every Junior Secondary 
School must have a Guidance Counsellor; the majority 
of the girls did not have such an important personnel in 
the schools that would create more links between the 
home and the school.  

In Table 1, 28.5% never used the  services of 
the Counsellor; 9.0% sometimes consulted the 
counselors and 2.4% always made use of the guidance 
services in their schools. The role of Guidance and 
Counselling Services in schools cannot be 
underestimated. Findings  that even when they were 
present in the schools, the majority of the female 
students, never made use of them were disturbing and 
a cause for concern.  When these girls were asked 
whether they had private sessions or counseling 
sessions with their class teachers, 56.8% said that they 
never had these sessions; 25.2% said sometimes and 
17.9% said that they always had regular private 
sessions with their teachers. The majority of the female 
respondents did not have private sessions with their 
teachers. Friendly teachers contribute a lot to the 
adjustment and mental health of the children in school. 
Unfortunately, in a situation where teachers and 
students do not have such interaction, schools tend to 
be harsh and unattractive to its participants.  The 
importance of Guidance and Counselling Services 
cannot be overestimated. The majority of the female 
respondents did not have access to Guidance 
Counsellors or never made use of them. It was 
discouraging to note that most of these girls did not 
have private sessions with their teachers. Tilak (1980) 
is strongly convinced that the absence of a warm 
school climate negates against girls’ participation in 
school. The lack of friendly interaction between pupils 
and teachers is detrimental to the creation of a friendly 
and attractive school climate which helps girls, 
especially adolescents to make a successful adjustment 
between school and home problems.  

In Table 2, the results of the hypothesis 
testing using the multiple regression analysis showed 
that there is a relationship between home and school 
variables and the dependent variable, regularity of girls 
in schools. The following variables were statistically 
significant at the 95% confidence level: attendance at 
CTA meetings and undesirable sexual advances by 
teachers. The null hypothesis was therefore rejected 
and the alternative hypothesis was accepted.  The 
research suggests that both in-school factors and home 
factors play an important role on the school lives of 
adolescent girls. The home and school are the two 
most important parts of their lives as what happens at 
one usually affects the other. School girls are 
barometers of their environment, and when things are 
going well in both environments, it is easy for them to 
do better in school. Parents have to be very conscious 
of their jobs as “first and subordinate teachers.” 
Unfortunately for most parents, even the educated 
ones, once their children enter secondary school, they 
tend to abdicate this role. But the fact is, home life 
encourages school success. Parents must visits schools, 
have a good rapport with the teachers and ensure that 
they make the home an environment to make their 
children excel academically. School counselling barely 
exists in secondary schools in the region being studied. 
These teachers lack codes which will ensure that they 
do not wait for these children to seek them out to bring 
out their relevance in creating interactions between the 
home and the school. These school counsellors and 
even the school teachers are yet to honour the African 
values which makes every one’s problems his own.  

It would be very difficult for the students to 
succeed without the continual and enthusiastic support 
of the parent. The school has the responsibility in 
communities where most of these parents may be 
illiterate or are not fully convinced of the importance 
of education to devote time and energy to create links 
between these two important groups. It is important 
that more efforts be made to create and maintain links 
between the home and the school. CTAs provide a 
platform for meetings during the year where parents 
and the school officials review and discuss a variety of 
topics of interest and of concern to the school 
family.  These meetings and other social events that 
are there, provide a platform for the families to meet, 
interact and learn of all the opportunities where they 
can volunteer their time and expertise to the school 

The schools have to make sure that 
programmes are instituted to help parents become 
more interested, involved and supportive of their 
daughters’ participation in schools. CTA meetings 
have to be more interesting and Open Days should be 
held when parents and teachers interact in a friendly 
and non time conscious atmosphere. Special efforts 
have to be made to ensure that quality Guidance 
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Counselling services involving vocational, academic 
and personal counseling are available in the schools. 
Also, these teachers should be given half work load as 
the Policy demands so that they can work together 
with the girls to identify their problems and help solve 
these problems. These counselors must maintain 
regular contact with the parents of girls as well as the 
pupils themselves. They must also hold seminars for 
females as well as male teachers on the attributes of 
role models and the damaging effects of molestation 
and exploitation by teachers on the female pupils. 
Furthermore, an Annual Giving Fund and a yearly 
"Gala" to raise funds for the school can be held. These 
programs enable the teachers to plan many special 
activities with the help and cooperation of the parents 
to enhance the participation of girls’ in schools. The 
government must provide the school with funds, 
materials, special events, and considerable expertise if 
they are to fulfill this mandate 
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Abstract: A simple random sampling technique was used to select 169 extension officers to examine the use of 
information communication technologies among extension officers in North West Province, South Africa. Data were 
collected with a structured questionnaire and analysed using frequency counts, percentages and multiple regression 
analysis. The results show that majority of the extension officers were male (76%) with the mean age of 44.6 years, 
married (79%) and 82.5% were Christians. Forty one percent of the extension officer had Diploma as their 
educational qualification and a mean of 16.7 years as working experience. The result revealed that extension officers 
indicated that they used Information Communication Technology tools to source information for various agricultural 
activities. From a total of the 21 uses of ICT which were listed, 15 uses of information communication technologies 
by extension officers were to gain access to information on the marketing of produce (1.87), obtaining new 
information on new technologies (1.85), on new prices of farm produce (1.81),  sourcing information on new breeds 
of animals (1.78), on the preservation of farm produce (1.73),  on viewing how to practice new techniques in 
livestock production and on new processing methods of farm produce respectively (1.72), on presenting seminars to 
farmers (1.68), obtain information on crop protection (1.66), on obtain information about new variety of crops/seeds 
and improving  efficiency of management respectively (1.65), on project the level of production/hectare (1.64), on 
obtaining information on feed composition (1.62), on identifying the time of planting of crops and obtaining crop 
protection techniques respectively (1.61). Significant determinants of use of information communication 
technologies were educational qualification (t = -2.29, p = .023); importance of ICT (t= -2.02, p = .046); constraints 
to ICT use (t= 8.59, p = .000) and the effect of ICT on information access (t= 4.56, p = .000). The study 
recommends that when extension officers realize the importance of the use of ICT in extension work, the more they 
can access and disseminate agricultural information.  
[Mabe LK and Oladele O I. Use of Information Communication Technologies tools among Extension officers in 
the North- West Province, South Africa. Life Sci J 2012;9(4):3275-3279]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 484 
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INTRODUCTION 

Information and Communication 
Technologies (ICTs) are all technologies used for the 
widespread transfer and sharing of information. ICTs 
are rapidly consolidating global communication 
networks and international trade with implications for 
people in developing countries.  ICTs in agriculture 
promote and distribute new and existing farming 
information and knowledge which is communicated 
within the agricultural sector since information is 
essential for facilitating agricultural and rural 
development as well as bringing about social and 
economic changes (Swanson and Rajalahti, 2010). 
The paradigms shift in development concept towards 
participation and sustainability coupled with 
revolutions in the information and communication 
technology has provided opportunities for extension 
and rural communities to move into the information 
age (Bhatnagar and Schware, 2000).Agricultural 
extension, which depends to a large extent on 
information exchange between and among farmers on 
the one hand, and a broad range of other actors on the 

other, has been identified as one area in which ICTs 
can have a particularly significant impact.  

The paradigms shift in the development 
concept towards participation and sustainability 
coupled with revolutions in the information and 
communication technology has provided 
opportunities for extension and rural communities to 
move into the information age (Bhatnagar and 
Schware, 2000).However, most African countries 
have not devoted adequate attention to providing their 
citizens, including farmers, with information which 
can improve access to finance, land and extension 
advisory services and the benefits that come along 
with these services, especially in rural areas where 70 
- 80% of the population lives. The situation is no less 
different in South Africa (DAFF, 2009).  Agricultural 
extension is customarily seen as a means of 
transmitting knowledge to producers, which is a 
resource for agricultural production alongside capital, 
land and labour, all of which, in formal terms, help 
producers to extend their production activities (FAO, 
2004). The effects of the introduction of Information 
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Communication Technology include contribution to 
reducing the digital divide at individual, group and 
community levels; and give voice to the voiceless at 
household, community, national, regional and global 
levels (Oladele, Matthew -Njoku and Adesope, 
2008).  

The rural poor are the engines of agricultural 
production in developing countries. Agricultural 
production and post-harvest activities account for the 
primary livelihood assets and strategies available to 
the rural poor. Any bottlenecks to improving  the 
general livelihood of the rural poor- lack of health 
provision, disaster, lack of education, lack of 
infrastructure, lack of financial services, and many 
others- will have significant impacts on agricultural 
production at household, regional and national levels. 
ICT interventions that improve the general 
livelihoods of the rural poor may also yield 
significant agricultural development investments on 
the part of rural families (Richardson, 1997). The 
important role played by agricultural extension 
services in providing linkages and support to 
agricultural research information and technology 
transfer for farmers and farming communities has 
been crucial to agricultural success. Strong criticism 
of public agricultural extension services has 
circulated in recent years. This criticism is due to 
agricultural extension top-down approach, which has 
been supply- driven, technically weak, patronizing, 
and catering only to large farmers and providing 
insufficient coverage of and contacts with farmers 
(FAO, 2004). 

South African farmers receive much advice 
and information from other farmers and/or private 
input suppliers, and many also benefit from radio and 
television programmes, agricultural trade magazines, 
shows and demonstrations. Despite the different roles 
and functions that agricultural extension and advisory 
service should play, much leaves to be desired for the 
use and integration of ICTs in the agricultural 
extension and advisory services in South Africa 
(DAFF, 2009).  ICTs are in addition, considered to be 
drivers of change for rural and agricultural 
development as they are efficient tools for reaching 
rural and remote communities and for improving 
agricultural productivity. Due to this factor, ICTs can 
speed up the extension of development services in 
areas that include healthcare, education and 
agriculture. Furthermore, they can be instrumental in 
strengthening partnerships and in providing a 
framework for shared learning (Richardson, 1997). 
The development and improvement of agriculture 
worldwide, with specific reference to the African 
continent and South Africa in particular, requires a 
paradigm shift on communication and information 
dissemination.  Swanson and Rajalahti (2010) and 

Rivera and Sulaiman, (2009) posted that  extension 
services, either general or more specialized exist in 
many countries to provide information, advice and 
educate communities relating to many facets of rural 
life and its improvements.  IFAD (2002) reached the 
conclusion that extension services in Africa have 
failed to address the needs of small-scale farmers. In 
another study, Richardson (2006) argues that 
agricultural extension services that provide 
agricultural information do not work effectively in 
Africa. These shortfalls may be due to changes in the 
extension process that have resulted in the shift to the 
facilitation and brokerage of information, 
communication and advocacy services. This range of 
services, meant to improve rural livelihoods, can 
benefit from the applications of ICTs. Furthermore, 
the application of ICTs in agriculture is increasingly 
important as all stakeholders in the agricultural 
industry need information and knowledge about the 
farming phases so as to manage them effectively. The 
farming phases include amongst others, crop 
cultivation, water management, transporting of food, 
packaging and food processing, food quality, food 
management, food safety and food marketing 
(Stienen, 2007).  
MATERIALS AND METHODS 

The study was carried out in North West 
province, South Africa. The study population 
included all extension officers (200) in the province. 
A simple random sampling technique was used to 
select 169 extension officers from which data were 
collected. A structured questionnaire was designed 
based related literature and objectives of the study 
and comprised 21 items categorized as uses of 
information communication technologies. Validity of 
the instrument was ensured through a panel of experts 
in the Departments of Agricultural Economics and 
Extension and extension professionals from the 
Department of Agriculture and Rural Development, 
South Africa. The questionnaire had a reliability 
coefficient of 0.92 using the split half technique. Data 
were analyzed with Statistical Package for Social 
Sciences (SPSS) using frequencies, percentages, 
mean and multiple regressions. 
 
RESULTS 

Table 1 shows the personal characteristics of 
extension officers in North West Province, South 
Africa. Table 2 shows the mean and standard 
deviation of 21 uses of ICT tools by extension 
officers which were rated on a 2-point scale of Yes 
(2), and No (1). The result of multiple regression 
analysis of use of information communication 
technologies by extension officers were presented in 
Table 3. 
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Table 1. Personal characteristics of extension officers. 
Personal characteristics Description 
Gender Predominantly male 76% 
Age Mean = 44.6  years SD = 5.40 
Marital status 79%  married 
Religion Predominantly Christianity 82.5% 
Educational level Predominantly diploma 41%  , BSc =15% 
Household size Mean = 4.8  persons SD = 1.20 
Working experience Mean = of 16.7  years SD = 4.50 
Living in job location Predominantly Yes 79%,  , No 21% 
Job designation Predominantly extension officer 53%,Senior/Chief agricultural technicians 36% 

 
Table  2.   Use of ICT by Extension Officers in the Northwest Province 
Use Yes No Mean SD 
Gain access to information on marketing of produce. 155 (91.7) 42 (24.9) 1.87 .43 
Obtain information on a new technology. 154 (91.1) 15 (8.9) 1.85 .47 
Obtain information on new prices of farm produce. 147 (87.0) 22 (13.0) 1.81 .52 
Obtain information on new breeds of animals 143 (84.6) 26 (15.4) 1.78 .53 
View how to practice new techniques in livestock production. 140 (82.8) 29 (17.2) 1.72 .63 
Obtain information on the preservation of farm produce. 139 (82.2) 30 (17.8) 1.73 .600 
Obtain information on new processing methods of farm produce. 134 (79.3) 35 (20.7) 1.72 .58 
Obtain information on crop protection. 131 (77.5) 38 (22.4) 1.66 .67 
Present seminars to farmers. 131 (77.5) 36 (22.5) 1.68 .63 
Obtain information about new variety of crops/seeds. 130 (76.9) 39 (23.0) 1.65 .68 
Project the level of production/hectare. 128 (75.7) 41 (24.2) 1.64 .67 
Improve efficiency of management. 127 (75.1) 42 (24.9) 1.65 .64 
Obtain information on feed composition. 126 (74.6) 43 (25.4) 1.62 .68 
Identify the time of planting of crops. 126 (74.6) 43 (25.4) 1.61 .70 
Obtain information on new processing technique. 125 (74.0) 44 (26.0) 1.61 .69 
View new propagation methods of crops. 117 (69.2) 52 (30.8) 1.55 .73 
Call the attention of the extension agent. 115 (68.0) 54 (32.0) 1.53 .73 
Feed formulation. 115 (68.0) 54 (32.0) 1.53 .73 
Receive timely instruction from extension agent on cultural practices. 113 (66.9) 56 (33.1) 1.54 .70 
For fertilizer calculations 109 (64.5) 60 (35.5) 1.50 .73 
Learn how to carry out budding, grafting, layering etc. 102 (60.4) 67 (39.7) 1.43 .762 
     

 
Table 3. Determinants on the use of ICT tools by extension officers. 
 B Std. Error Beta t Sig. 
(Constant) 7.774 4.985    
Gender -1.470 1.277 -.074 -1.152 .251 
Age .055 .086 .057 .635 .526 
Marital Status -.321 .421 -.049 -.763 .447 
Number of children  -.265 .462 -.042 -.573 .567 
Religion  -.548 .731 -.043 -.750 .454 
Highest qualification  -.738 .321 -.128 -2.297 .023 
Studying for a higher degree  1.247 .972 .071 1.283 .201 
Household size  .031 .255 .007 .120 .905 
Working experience   .035 .068 .043 .511 .610 
Living in  job location   1.131 1.216 .052 .930 .354 
Place of residence .319 .887 .020 .360 .720 

Number of farmers covered -8.436E-5 .001 -.006 -.106 .915 
Distance to farmers .001 .001 .033 .578 .564 
Awareness of ICT  -.072 .045 -.174 -1.616 .108 
Availability  of ICT   -.045 .071 -.099 -.641 .522 
Accessibility to ICT -.024 .086 -.053 -.277 .782 
Competence on ICT use .058 .069 .142 .842 .401 
Importance of ICT .096 .048 .246 2.016 .046 
Constraints to ICT use .903 .105 .547 8.595 .000 
Effect on information access  .148 .032 .280 4.566 .000 
Officers e -readiness .099 .129 .050 .769 .443 
F 10.005     
P .000     
R .767     
R squared  .588     
Adjusted R squared .530     
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DISCUSSION 
From Table 1, majority of the extension 

officers were male (76%) with the mean age of 
44.6 years, married (79%) and 82.5% were 
Christians. Forty one percent of the extension 
officers had a diploma as their educational 
qualification and a mean of 16.7 years as working 
experience. There was a mean of 4.8 persons per 
household and 79% live in their job location, 
rural or peri urban notwithstanding. In terms of 
job designation 53% were extension officers. 
Bembridge, (1991) also reported similar findings 
in terms of the personal characteristics of 
extension officers in South Africa. Table 2 shows 
that from a total of the 21 uses of ICT which were 
listed, 15 prominent uses of information 
communication technologies by extension 
officers were to gain access to information on the 
marketing of produce (1.87), obtaining new 
information on new technologies (1.85), on new 
prices of farm produce (1.81),  sourcing 
information on new breeds of animals (1.78), on 
the preservation of farm produce (1.73),  on 
viewing how to practice new techniques in 
livestock production and on new processing 
methods of farm produce respectively (1.72), on 
presenting seminars to farmers (1.68), obtain 
information on crop protection (1.66), on obtain 
information about new variety of crops/seeds and 
improving  efficiency of management 
respectively (1.65), on project the level of 
production/hectare (1.64), on obtaining 
information on feed composition (1.62), on 
identifying the time of planting of crops and 
obtaining crop protection techniques respectively 
(1.61). Similar findings by Alao (2010)  indicated 
that the impact of ICTs on agricultural 
development can enhance the integration and 
efficiency of agricultural systems by opening new 
communication pathways and reducing 
transaction costs, gives greater accessibility of 
information on prices, market survey, farming 
techniques, farm product and farm outlets. This 
supports the argument that ICTs can be of vital 
importance in providing information on relevant 
agricultural needs of farmers and extension 
officers. Similarly this observation is 
corroborated by Lynch (2001) when stating that 
positive attitude and knowledge and skills of 
extension experts directly impact the application 
of ICTs.  Aboh’s (2008) results showed that 
59.60% of the respondents in Imo State, Nigeria 
used ICT in executing their jobs while 40.40% of 
the respondents did not use ICT in executing their 
job. This implies that the number of extension 
agents who used ICT in their extension services 

were relatively predominant. This may be due to 
benefits of using ICT in extension services which 
the extension agents have observed. 

In Table 3, the independent variables 
were significantly related to use of ICT with the 
F-value of 10.005, p <0.05 showed that there was 
a strong correlation between independent 
variables and use of information communication 
tools. The result further predicted a 58.8% of the 
variation on the use of ICT by extension officers. 
Significant determinants were educational 
qualification (t = -2.29, p = .023); importance of 
ICT (t= -2.02, p = .046); constraints to ICT use 
(t= 8.59, p = .000) and the effect of ICT on 
information access (t= 4.56, p = .000).  It implies 
that technologies needed are more on the 
intensity of need. This suggests that as the 
educational qualification gets higher, there may 
not be a need to more than what extension 
officers already have concerning Information 
Technology because they may have acquired 
more before attaining that level over the years. 
On the contrary, Salau and Saingbe (2008) 
indicated that in Nasarawa State, Nigeria  
educational level has a positive relationship with 
the use of ICT and that the higher the level of 
education the higher the level of ICT utilization 
and vice versa. 

The study showed that the uses of 
information communication tools by extension 
officers in North West Province, South Africa 
were to gain access to information on the 
marketing of produce (1.87), obtaining new 
information on new technologies (1.85), on new 
prices of farm produce (1.81),  sourcing 
information on new breeds of animals (1.78), on 
the preservation of farm produce (1.73),  on 
viewing how to practice new techniques in 
livestock production and on new processing 
methods of farm produce respectively (1.72), on 
presenting seminars to farmers (1.68), obtain 
information on crop protection (1.66), on obtain 
information about new variety of crops/seeds and 
improving  efficiency of management 
respectively (1.65), on project the level of 
production/hectare (1.64), on obtaining 
information on feed composition (1.62), on 
identifying the time of planting of crops and 
obtaining crop protection techniques respectively 
(1.61). Significant determinants of use of 
information communication tools by extension 
officers were educational qualification, 
importance of ICT, constraints to ICT use and the 
effect of ICT on information access. The use of 
information communication technologies 
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highlighted will help extension officers to harness 
information in improving rural livelihoods. 
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Abstract: Background: Development of Left ventricular hypertrophy (LVH) in hemodialysis (HD) patients is 
reported in different clinical studies. The mechanisms responsible for LVH in these patients are complex and multi-
factorial. Experimental studies have shown that Nitric oxide (NO) is a possible anti-hypertrophic molecule. The aim 
of this study was to assess prevalence of LVH and its pattern in these patients and plasma NO in these patients. 
Methods: Twenty six HD patients participated in the study. Measurement of plasma NO, and trans-thoracic 
echocardiographic assessment of left ventricular mass index (LVMI) and relative wall thickness (RWT) were done. 
LVH was diagnosed in men with LVMI>115g/m2 and women with LVMI>95g/m2. LVH was concentric when 
RWT>0.42 and eccentric when RWT<0.42. Results: Twenty one out of twenty six (80.8%) HD patients suffered of 
LVH with a mean LVMI of 191+/-78.14g/m2. 73% of them suffered of concentric LVH, while only 7.8% of them 
suffered of eccentric LVH and only one patient had normal left ventricle geometry. Mean plasma NO of HD patients 
was significantly less than mean plasma level of healthy control subjects (6.46±1.0 microgram/dl vs 11.18±1.22 
microgram/dl) and LVMI showed a significant  negative correlation to plasma NO. Conclusion: Nearly 80% of our 
studied HD patients suffer of LVH , most of them suffer of concentric LVH. Mean plasma NO was significantly 
lower in HD patients compared to healthy control subjects. Plasma NO level was significantly negatively correlated 
with LVMI. Possible role of NO in the development of LVH in HD patients requires further study. 
[Ragai, M.F.R. Fouda, Yasser. M. Abdlehamid and  Hamdy. A. Ahmed. Left ventricular hypertrophy and plasma 
Nitric oxide in hemodialysis patients. Life Sci J 2012;9(4):3280-3284]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 485 
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1. Introduction 
 Excess mortality rates due to cardiovascular 
disease in chronic kidney disease (CKD) and end-
stage renal disease (ESRD) patients had been 
described in epidemiological and clinical studies. It 
was thought that this is due to coronary artery 
calcification but recently attention was shifted to left 
ventricular hypertrophy (LVH) and fibrosis which 
can result in congestive heart failure (CHF) and 
sudden cardiac death in these patients.1 

 The development and persistence of LVH is 
associated with increased mortality risk.2 ,3 The 
mechanisms responsible for LVH in ESRD patients 
on regular hemodialyis  (HD) are complex and multi-
factorial. After load related factors include rise in 
systolic blood pressure, stiffening of the great vessels 
due to calcification and cross linking4, elevation of 
the serum sodium concentration from hypertonic 
solution cause stiffening of microcirculation and 
reduced release of nitric oxide(NO).5 Preload related 
factors including volume overload due to increase in 
intravascular and extracellular volume as well as 
hyperdynamic circulation produced by  arteriovenous 
(A-V) fistula had been suggested. Factors not related 
to preload or afterload include, vitamin D deficiency, 
hyperphosphatemia and hyperparathyroidism, 

angiotensin dependent pathway, and mammalian 
target of rapamycin (mTOR) pathway not related to 
blood pressure changes have been suggested.6 
 Studies suggested that NO is a possible 
antihyertrophic molecule. Experimental studies have 
shown that nNOS or eNOS deficient mice suffer of 
LVH and that those animals with deficiency of both 
nNOS and eNOS suffer of more severe LVH. That 
points out to the fact that NO is a possible anti-
hypertrophic molecule. 7  Thus the aim of the current 
study was to assess the prevalence of LVH and its 
pattern among HD patients using trans- thoracic 
echocardiography and to determine plasma NO levels 
in these patients. 

2. Subjects and Methods: 
The protocol of this study was approved by 

the scientific board of Nephrology division - Internal 
Medicine department and Committee of Research 
Ethics; Faculty of Medicine – Cairo University – 
Egypt and informed consents were obtained from all 
participants. 

In this cross sectional study twenty six 
ESRD patients, undergoing regular HD via an A-V 
fistula three times per week in 4-hourly sessions were 
included in the current study. All patients were 
attendants of dialysis units of Kasr El-Eini hospital – 
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Cairo University during the period from January 2011 
to October 2011. Patients with history of 
cardiovascular disease and those suffering of more 
than mild  mitral or aortic valve disease were 
excluded. 

All participants were subjected to the 
thorough clinical evaluation. Data regarding age, 
gender, body mass index, etiology of renal failure, 
and duration of hemodialysis were recorded. Blood 
sampling for assessment of  blood urea, serum 
creatinine, calcium, phosphorus, and blood 
hematochrite using Hitachi 917 –Auto analyzer (Roch 
Diagnostics –Germany) was done. 

NO metabolites (NO2 and NO3) in plasma of 
the patients were determined before the dialysis 
procedure with the Griess method using a Parameter 
TM assay commercial kit. This kit is a colorimetric 
assay applying nitrate reductase, which converts 
nitrate to nitrite, and total nitrite was measured at 
540nm absorbance by reaction with Griess reagent 
(sulfanilamide and naphthalene ethylene diamine 
dihydrochloride). Amounts of nitrite in the plasma 
were estimated by a standard curve obtained from 
enzymatic conversion of NaNO3 to nitrite. 8 Blood 
samples from healthy control subjects were obtained 
to assess basal NO metabolites level. Mean plasma 
level of serum NO measured using the same method 
among 30 age and gender matched healthy control 
subjects was 11.18±1.22ug/dl. 

 Two-dimensional and M-mode 
echocardiography were performed to all included 
subjects, as soon as possible following hemodialysis 
session. Imaging was performed with Vivid 3N 
(General electric) equipped with 2.5 MHz and 3.5 
MHz phased pulsed array transducers. Cardiac 
dimensions were measured according to the 
guidelines of the American Society of 
Echocardiography using M-mode method.9 LV mass, 
LV mass index, relative wall thickness (RWT) and 
mean wall thickness were measured using the 
following equations(ASE-cube formula):10 

LV Mass (g) = 0.8{1.04[([LVEDD + IVSd +PWd]3 - LVEDD3)]} 
+ 0.6

 

LV mass index(g/m2)=LV mass/Body surface area
 

RWT =  2 x PWd 
LVEDD

 

LVEDD (mm): left ventricular end diastolic 
diameter, IVSD (mm): interventricular septum 
thickness at end of diastole, and PWD (mm): 
posterior wall thickness in diastole. 

Women with LV mass index >95 g/m2 and 
men with LV mass index >115g/m2 suffered of LVH. 
LVH was considered concentric when RWT >0.42 
and eccentric when RWT is <0.42.11 
Statistical Analysis 

Categorical data were summarized in the 
form of frequencies and percentage. Numerical data 

were summarized in the form of mean + standard 
deviation (SD). Strength of association between 
variables was tested using Pearson correlation 
coefficient. Comparison of quantitative variables 
between the study groups was done using Mann 
Whitney U test. P<0.05 was considered significant. 
Data management and analysis were performed using 
Statistical Analysis Systems (Microsoft Excel 2007 
(Microsoft Corporation, NY, USA) and statistical 
package of social sciences (SPSS) version 13. 
3. Results: 
  The clinical data of the studied group 
showed that the predominant causes of ESRD were 
mainly hypertension and unknown causes. One half 
of  patients suffered of systemic  hypertension or 
received  antihypertensive medications in this study. 
Nearly one third of the patients are receiving beta 
blocker therapy (Table 1). 
  The laboratory data of the studied patients 
showed that  they had high blood urea, creatinine and 
phosphorus levels in addition to  low calcium blood 
levels and hematochrite percentage. Mean plasma NO 
among HD patients was lower than mean plasma NO 
among healthy control subjects reported above (Table 
2). The echocardiographic data of the studied group 
showed that they suffer of increased interventricular 
septum thickness , left ventricle posterior wall 
thickness and LVMI (Table 3). 
 The echocardigraphic evaluation of the LV 
structure of the studied patients. revealed that 73% of 
them suffer of concentric LV hypertrophy, 15.4% 
suffer of concentric remodeling of LV, 7.8% suffer of 
eccentric LV hypertrophy and only 3.8% have normal 
LV structure (Table 4). LVMI of hypertensive 
patients or those receiving anti-hypertensive 
medication (LVMI HTN) and non hypertensive 
patients(LVMI nonHTN) were 206.36±69.66 g/m2 vs 
173.16±82.88g/m2 respectively. That difference was 
not statistically significant (P value=0.21) (Figure 1). 

The mean NO plasma level among HD  
patients was significantly lower than mean NO 
plasma level of healthy control subjects(6.46± 1.06 
ug/dl vs 11.18±1.22ug/dl). Pearson correlation 
between LVMI and plasma NO showed a significant 
negative correlation between plasma NO and LVMI 
(Figure 2). 
4. Discussion: 

The current study results showed that 80.8% 
patients on regular HD for 75.23±72.17 months 
suffered of LVH with a mean LVMI of 191+/-
78.14g/m2. 73% of patients suffer of concentric LV 
hypertrophy, 15.4% suffer of concentric remodeling 
of LV, 7.8% suffer of eccentric LV hypertrophy and 
only 3.8% have normal LV structure. Mean LVMI of 
hypertensive patients or those receiving 
antihypertensive medications was not statistically 
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different from that of normotensive patients. Mean 
plasma NO of HD patients was significantly lower 
than that of healthy control subjects and  LVMI 
showed a significant negative correlation between 
plasma NO and LVMI.  
 
Table 1.Clinical data of included subjects of the 
studied group 
Parameter                                                   Value 
 Age (years) 42.8±12.95 

 Gender 
Males       
Females   

 
16/26( 61.5% ) 
10/26(38.5% ) 

BMI (kg/m2)   24.6±5.6 
 Etiology of renal failure 
Hypertension  
Diabetes and   hypertension   
Obstructive uropathy  
Glomerulonephritis 
Pyelonephritis 
Congenital 
 Polycystic kidney   
Unknown 

 
7/26(26.9%) 
3/26(11.5% ) 
3/26(11.5% ) 
2/26(7.7% ) 
1/26(3.84% ) 
1/26(3.84% ) 
1/26(3.84% 
8/26 (30.7% ) 

 Dialysis duration  (months) 75.23±72.17 

 Co-morbidities 
Hypertension  
Diabetes 
Antihypertensive medications: 

 
14/26(53.85% ) 
3/26(11.5% ) 

 Angiotensin Converting enzyme 
inhibitors  

  1/26(3.84%) 

 Beta blockers  9/26(34.6%) 

Data are expressed as mean ±SD or n/n(%) 
 
Table 2. Laboratory data of included subjects of 
studied group 
Parameter                                                       Value 
Serum Creatinine (mg/dl) 8.12±1.49 
Blood urea (mg/dl)  

92.5±16.85 
 

Serum Calcium (mg/dl) 8.65±0.82 
Serum Phosphorus  (mg/dl) 4.29±0.89 
Calcium phosphorus product 36.5±5.44 
Haematocrite(%)  34.96±3.97 
Serum Nitric oxide (ug/dl) 6.46±1.1 

Data are expressed as mean ±SD 
 
Table 3.Echocardiographic data of the studied 
group 
Parameter                                                                Value 
Left ventricle end -diastolic diameter (mm) 5.2±0.86 
Left ventricle end -systolic diameter (mm) 3.26± 0.6 
Inter ventricular septum thickness (mm) 1.41±0.31 
Left ventricle posterior wall thickness(mm) 1.47±0.25 
Relative wall thickness (mm) 0.59±0.13 
Left ventricle mass(grams) 334.88±151  
Left ventricle  mass index (gram /m2) 191±78.14 

Data are expressed as mean ±SD 
 

Table 4. Echocardiographic evaluation of left 
ventricle structure of the  studied group 
Parameter                                                               Value 
Normal Left ventricle 1/26( 3.8 %) 
Concentric left ventricle remodeling 4/26(15.4%) 
Concentric Left ventricular hypertrophy  19/26(73 %) 
Eccentric Left ventricular hypertrophy 2/26(7.8% ) 

Data are expressed as n/n(%) 
 

 
Figure 1) Comparison between left ventricle mass 
index in hypertensive patients(LVMI HTN ) and 
left ventricle mass index in non hypertensive 
patients (LVMI nonHTN). P value <0.05 is 
considered to be significant. 

 

 
Fig 2. Person correlation between left 
ventricle(LV) mass index and serum Nitric 
oxide(NO). 
 

Different studies reported that 68-78% of 
HD patients suffer of LVH. 12,13,14 The previously 
reported percentages are close to what we noticed in 
the current study. LVH pattern can be concentric or 
eccentric, depending upon complex intermingling of 
volume overload, pressure overload , and non 
hemodynamic factors in HD patients are responsible 
for the development of LVH. 15 

Zoccalli et al., reported that 38% of HD 
patients suffer of eccentric LVH while 36% of them 
suffer of concentric LVH. 16 while Mannes et al.,   
studied the geometric pattern of the left ventricle 
among 26 HD patients, reported that eccentric LVH 
affected 55% of the patients and only 16% of them 
suffer of concentric LVH.17 

The previously mentioned studies which 
suggested either equal role of volume and pressure 
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overload related factors or a predominant role of 
volume overload related factors in HD patients, while 
the current study showed that after load related 
factors appear to be more predominant, which might 
be due to the fact that half of   patients in the current 
study suffer of systemic hypertension. 

There was no statistically significant 
difference between LVMI of hypertensive HD 
patients and LVMI of non hypertensive HD patients 
in this study , which suggests that factors other than 
hypertension plays a role in development of LV 
hypertrophy. So we tried to assess plasma NO (anti-
hypertrophic molecule) level in these patients.  NO is 
released from the amino acid L-Arginine via 
endothelial NO synthase enzyme (eNOS),neuronal 
NO synthase enzyme (nNOS) and inducible NO 
synthases (iNOS) . All the three types of NO 
synthases are present in the heart.18 
 NO intracellular target is guanylate cyclase 
that converts guanosine triphosphate (GTP) into 
cyclic guanylate monophosphate (cGMP). cGMP acts 
via protein kinase G inhibiting a variety of pro-
hypertrophic pathways including that which involve 
Angiotensin II , Endothelin 1, insulin, growth factors 
, and mitogen activated protein kinase.19NO in 
addition has a dose dependant pro-apoptotic role , 
high concentration of NO is needed for activation of 
caspases,DNA fragmentation and apoptosis.20 

Renal failure is a state of NO deficiency. 
Total NO production is reduced in  CKD and ESRD 
patients which agrees with  results of the current 
study . NO is reduced through a variety of 
mechanisms in these patients, which include reduced 
L-Arginine, endogenous NOS inhibitors, defective 
renal NO production and endothelial dysfunction.21 

As reported above,  there is a significant 
negative correlation between LVMI of HD patients 
and their serum NO; these results suggest that 
reduced serum NO in HD patients might play a role 
in the development of LVH in these patients. Zocalli 
et al.,   reported in a pioneer study that there was a 
significant correlation between serum asymmetric 
dimethyl arginine (ADMA) ( an endogenous inhibitor 
of NO synthase enzyme) and LVMI in HD patients. 
That  study was the first  point to a possible role of 
reduced serum NO in the development of LVH in HD 
patients.16 

Rasic et al.,   reported a significant positive 
correlation between serum NO and LVMI in HD 
patients and that it is an important determinant of LV 
diastolic function in these patients.22 Moreover Li and 
Wang reported that sustained release isosorbide 
mononitrate therapy in maintenance HD patients 
resulted in significant reduction in LVMI that 
appeared after 24 weeks of nitrate therapy. Their 
study showed that NO donors can reduce LVMI  in 

HD patients which again supports the role of reduced 
serum NO in the development of LVH in these 
patients.23 

Only few articles regarding the possible role 
of NO in the development of LVH in HD patients 
appeared in English literature which makes the data 
of the study valuable but the study got few 
limitations. First Cardiac magnetic resonance imaging 
(MRI) using gadolinium is the gold standard for 
assessment of LV mass, but gadolinium cannot be 
used in renal failure patients due to the risk of 
nephrogenic systemic fibrosis.24 That was the reason 
for using TTE in the current study which appears to 
be a reasonable alternative to MRI, despite the fact 
that asymmetry of the LV geometry might result in 
errors so the results must be interpreted with 
caution.25  Second although the current study showed 
a positive correlation between plasma NO and LVMI 
in HD patients , it can not prove a causal relationship 
due to the nature of the study. 

In conclusion, LVH is a common under-
recognized problem in HD patients with its 
consequent increase in cardiovascular mortality. 
Plasma NO levels correlated with 
echocardiographicaly determined LVMI in these 
patients.  Study of the exact role of NO as anti-
hypertrophic molecule is needed to know whether 
reduced NO plays actually a role in increased LVMI 
in these patients or it is just an innocent bystander. In 
the near future NO donors might play a role in 
prevention and treatment of that serious problem 
among HD patients. 
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Abstract: Poverty is not only an economic development challenge in Nigeria but an unacceptable violation of 
people’s fundamental rights. Several studies had proposed the desirability of multidimensional poverty measurement 
over the unidimensional approach in order to have a broader overview of the distribution of welfare. This study 
therefore assessed the spatial distribution of multidimensional poverty focusing on the Nigerian states. The data 
were the Core Welfare Indicator Questionnaire (CWIQ) that were collected in 2006 using well-structured 
questionnaires from 59567 rural households. Descriptive statistics and fuzzy set decomposition approaches were 
used for data analysis. Results show that many of the states in the northern part of the country had the highest 
percentage of those with no education. Average multidimensional fuzzy poverty index was 0.3796. Also, 
housing/sanitation and economic condition/security are the main factor that contributed to poverty across the states. 
It was concluded that in order to implement socio-economic policies to reduced poverty diffusion, economic reforms 
should be directed towards education, improving housing/sanitation and economic/security conditions.  
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1. Introduction 

The evolution of the meaning and 
measurement of poverty has been closely entwined 
with the evolution of development economics and its 
relationship with development studies (Sumner, 
2004). No doubt, poverty means different things to 
different people. Some people will define poverty as 
the absence of a car or fridge, while for others it will 
be the lack of formal education, housing or 
employment. If one were to consult the Oxford 
English dictionary (1989), one would find six 
definitions of poverty. Poverty, and being poor, are 
described by expressions such as “deficiency in”, 
“lacking of”, “scantiness”, “inferiority”, “want of”, 
“leanness or feebleness”, and many more. 
Experiences of poverty differ from person to person, 
from one area to another, and across time.  

The original meaning of poverty implies 
deprivation of something that is essential or desired. 
The concept of poverty varies depending on the 
recognized values. In one extreme, it is found that the 
most absolute forms of poverty are starvation or 
death from lack of shelter. On the other side, poverty 
extends continuously towards a fuzzy limit. It also 
varies with the wealth of societies as well as with the 
passage of time (Baran et al 1999). Poverty appears 
as a multidimensional phenomenon, closely 
associated with the concept of exclusion. The poverty 
state is then, rather a continuum than a classical set or 
point on a scale of absolute values. It is defined with 
respect to a variety of quantitative and qualitative 

criteria that may change with societies and cultures. 
Poverty notion involves, above all, a comparative 
concept that refers to a relative quality. That is why 
there is no consensus on an absolute definition of 
poverty, even though attempts have been made by 
many including Valentine 1992. 
 When talking about poverty it is important 
to note that with material deprivation, there are other 
kinds of deprivation(s) in variable combinations, 
from one society to another. At present, it is admitted 
that poor people are underprivileged in several other 
important fields such as education, occupation and 
political ones, among others (Valentine 1992). 

Amaghionyeodiwe and Osinubi (2004) 
submitted that poverty is not only a term that is 
commonly used by the generality of the people but 
also one that has no specialized content as a concept. 
Besides, it is a multi-dimensional socioeconomic and 
cultural situation that transcends economic 
description and analysis. In addition, poverty is both 
concrete and relative. For any particular society, 
poverty and the poor are very concrete phenomena 
and can be easily identified. Yet it is also relative: the 
population that may be classified as poor in a 
developed economy would be regarded as materially 
well off in least developed countries. 

Perceptions of poverty have not only 
evolved historically, but also vary tremendously from 
culture to culture. The criteria for distinguishing the 
poor from the non-poor tend to reflect national 
normative concepts and priorities. As countries 
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become wealthier, their perceptions of acceptable 
deprivations change. Being multidimensional, 
poverty takes different forms or typologies of which 
three broad ones can identified as follows: 
physiological deprivation, social deprivation and 
human freedom deprivation. 
 Poverty line is very important in 
understanding the living condition of the poor and 
has great impact on policy decisions. There is no 
consensus in the definition of poverty line. Sen 
(1983) points out an irreducible core in the idea of 
poverty that is absolute. However, some people may 
be much less deprived with a given amount of 
attributes while some others are much more deprived, 
this justifies relative poverty line. In 
multidimensional approach, poverty line is 
established for each attribute and these are 
determined independently of the distribution. It has 
been argued that absolute poverty line is more viable 
in multidimensional analysis, because relative 
poverty line becomes essentially ambiguous in some 
dimensions. However, a multidimensional approach 
opens the possibility to express attributes in a relative 
or absolute way depending on the nature of good 
under consideration. 

The issue of poverty in many developing 
countries is a very crucial one going by its intensity, 
incidence and severity. In Nigeria, poverty analyses 
had been extensively done with the food energy 
intake (FEI) and cost of basic needs (CBN) 
approaches (Aigbokhan, 2000). However, it had been 
observed that poverty in Nigeria has both income and 
non-income dimensions. Specifically, the poor are 
those who are unable to obtain adequate income, find 
stable jobs, lack adequate level of education, unable 
to satisfy their basic health needs, have no or limited 
access to food, clothing, decent shelter, have few 
economic assets, and sometimes lack self-esteem 
(Aluko, 1975; World Bank, 1995; Olayemi, 1995; 
Sancho, 1996).  

Ayoola et al (2000) used focused group 
discussions to determine households’ perception of 
poverty and wealth in some Nigerian rural and urban 
areas. It was found that in urban areas, the rich were 
perceived to have money and live in beautiful, 
cemented houses with boreholes or tap water. They 
eat good food, wear good clothes, have access to 
medical services and are healthy. Similar views were 
held for rural areas. Also, the rich were described as 
people with opportunities, both for themselves and 
their children. The urban rich achieve a good quality 
of life by having successful businesses and owning 
land and property. They are able to educate their 
children in private institution, who then in turn 
become successful. In rural areas, being rich could be 
described in terms of ownership of land and 

productive capital inputs such as fertilizer, and access 
to markets. 

Most of the works done on poverty in 
Nigeria have looked at the various welfare indicators 
such as access to water, healthcare facilities, housing 
etc (Ayoola et al, 2000; NPC and ORC Macro, 
2004). But not much has been done in computing 
multidimensional poverty index from these 
indicators. Also, there have not been many studies on 
poverty response along side with multidimensional 
indicators of welfare and some implemented 
development programs. This study therefore seeks to 
determine those welfare variables that significantly 
influence poverty status of the household. Also, it 
looks at the effects of households’ welfare on poverty 
reduction interventions. This study adopts the 
methodology developed by Dagum and Costa (2004), 
supplemented with the decomposition methods of 
Mussard and Pi Alperin (2005) which is an 
alternative for measuring poverty in Guinea for the 
years 2002-2003.  

In the past few decades, the measurement 
and assessment of poverty has been one of the top 
priorities in international discussions. This is 
necessary in order to generate relevant and accurate 
for a timely analysis of the nature and causes of 
persistent poverty for policy implementation (Barrett, 
2004). This paper therefore applies the fuzzy set 
approach to provide a spatial multidimensional 
poverty profile for Nigeria. In the remaining part of 
the paper, the methodology, results and discussions 
and conclusions have been provided. 
2. Materials and Methods 

Nigeria is one of the Sub-Sahara African 
(SSA) nations located in the western part of Africa 
and borders Niger in the north, Chad in the northeast, 
Cameroon in the east, and Benin in the west. To the 
south, Nigeria is bordered by approximately 800 
kilometres of the Atlantic Ocean, stretching from 
Badagry in the west to the Rio del Rey in the east. It 
lies between 4º16' and 13º53' north latitude and 
between 2º40' and 14º41' east longitude.  

Nigeria is made up of 36 states and a 
Federal Capital Territory (FCT), which are grouped 
into six geopolitical zones (North-Central, North-
East, North-West, South-East, South-South, and 
South-West) as shown in figure 4.1. There are also 
774 constitutionally recognized Local government 
Areas (LGAs) in the country. Within the boundaries 
of Nigeria are many social groups with distinct 
cultural traits, which are reflected in the diverse 
behaviour of the people. There are about 374 
identifiable ethnic groups, but the Ibo, Hausa, and 
Yoruba are the major groups. 
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The data and Sampling procedures 
 The study used data collected during the 
2006 National Core Welfare Indicator Questionnaire 
(CWIQ) Survey by the National Bureau of Statistics 
(NBS) 2006. According to NBS (2006), atwo-stage 
cluster sample design was adopted in each LGA.  The 
first stage involves the Enumeration Areas (EAs), 
while Housing Units (HUs) constitute the 2nd stage. 
The National Population Commission (NPopC) EAs 
as demarcated during the 1991 Population Census 
served as the sampling frame for the selection of 1st 
stage sample units.  In each LGA, a systematic 
selection of 10 EAs was made.  Prior to the second 
stage selection, complete listing of Housing Units 
(and of Households within Housing Units) was 
carried out in each of the selected 1st stage units.  
These lists provided the frames for the second stage 
selection.  Ten (10) HUs were then systematically 
selected per EA and all households in the selected 
HUs were interviewed.  The projected sample size 
was 100 HUs at the LGA level.  The sample size 
using other defined reporting domains (FC, 
senatorial, state and geo-political zone) varied, 
depending on the number of the LGAs that made the 
reporting domain.  Overall, 77,400 HUs were drawn 
at the national level out of which 59567 were from 
the rural areas.  Also, sampling weights were 
constructed for each sample, thus making the data 
representative of the entire population in Nigeria.  
Analytical Techniques 
Descriptive analysis 
 The descriptive statistics that were used for 
this study include frequency distribution, histogram and 
measure of central tendency and dispersion. The 
measure of central tendency and dispersion used 
include mean, standard deviation and coefficient of 
variation. 
Analyses of Variance (ANOVA) 
 The ANOVA method was used to test for 
significant differences in the group means  of 
multidimensional poverty ratios computed across some 
socio-economic and regional variables (hypothesis 1). 
This was done by computing the F-ratio, which 
measures the ratio of systematic variations to 
unsystematic variations. The homogeneity test of 
variance test was done using the Levene’s test. When 
this was broken, the computed F-ratios based on the 
Brown-Forsythe (1974) and the Welch (1951) 
approaches were used (Field, 2005). 
Computation of Multidimensional Poverty Indices 
 Indices of multidimensional poverty were 
computed using the Fuzzy Set theory originally 
developed by Zadeh (1965). Zadeh (1965) 
characterized a fuzzy set as a class with a continuum 
of grades of membership. Therefore, in a population 
A of n households [A = a1, a2, a3, ……an], the subset 

of poor households B includes any household aiB. 
These households present some degree of poverty in 
some of the m poverty attributes (X).  

The multidimensional poverty ratio of a 
household, B (ai), which shows the level of welfare 

deprivation and membership to set B is defined as the 
weighted average of xij, 
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wi is the weight attached to the j-th attribute. 
 The intensity of deprivation with respect to 
Xj is measured by the weight wj. It is an inverse 
function of the degree of deprivation and the smaller 
the number of households and the amount of their 
deprivation, the greater the weight. In practice, a 
weight that fulfils the above property had been 
proposed by Cerioli and Zani (1990). This can be 
expressed as: 
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the relative frequency represented by the sample 
observation ai in the total population. Therefore when 
xij=0, the welfare attribute should be removed.  
Sub-group decomposition 

From (4.2), the dimension that tends to 
increase the level of poverty of each household can 
be determined by decomposing the household 
poverty index: 
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Following Mussard and Pi Alperin (2005) it is 
possible to decompose multidimensional poverty 
indices by sub-population. Suppose the total 
economic surface is divided into K groups, Sk, of size 
nk (k=1,…, K). The intensity of poverty of the i-th 
household of Sk is given as: 
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Where x
k

ij
is the degree of membership related to the 

fuzzy sub-set B of the i-th household (i=1,…,n) of Sk 
with respect to the j-th attribute (j=1,…,m). Hence, 
the fuzzy poverty index associated with group Sk is:  
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Following equation (6), the overall poverty 
index can be computed as a weighted average of the 
poverty within each group: 
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Thus, the contribution of the k-th group to the global 
index of poverty is: 
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In order to know the contribution of the 
welfare attribute, the multidimensional poverty 
indices was decomposed based on the contributions 
of each welfare attribute.  The poverty ratio of the 
population µB is simply obtained as a weighted 
average of the poverty ratio of the i-th household 
µB(ai) 

µB = 
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 In this way it is possible to decompose the 
multidimensional poverty ratio of the population µB 
as the weighted average of µB (Xj), with weight wj. 
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3. Results and Discussions 
Descriptive analysis of respondents’ socio-
economic characteristics 
 Table 1 presents the socio-economic 
characteristics of the respondents across the gender of 
household heads and marital status. It reveals that 
northern/middle belt states had highest proportions of 
their respondents being males. Specifically, Kebbi, 
Bauchi, Niger, Kano, Sokoto and Zamfara states had 
highest values of 99.54 percent, 98.91 percent, 98.71 
percent, 98.69 percent, 98.58 percent and 98.54 
percent respectively. This can be attributed to 
religious practices whereby in predominantly Islamic 
society of the northern Nigeria, women are 
sometimes forbidden from showing their faces in 
public places. Therefore, women are kept indoor and 
are only able to interact within the house.  
 The table also shows that based on marital 
status, respondents from northern states had highest 
proportions being married as monogamy and 
polygamy. Polygamous respondents from Katsina, 
Zamfara, Kebbi, Kano, Jigawa and Gombe states 
accounted for 38.62 percent, 38.23 percent, 36.42 
percent, 35.32 percent,, 34.20 percent and 29.78 
percent, respectively. However, monogamous 
respondents from Plateau, Sokoto, Bauchi, Norno 
Niger and Taraba states constituted 73.88 percent, 
73.47 percent, 67.14 percent, 67.13 percent, 66.89 
percent and 65.74 percent respectively. Enugu and 
Abia states have highest proportions of their 
respondents.  

 
Table 1: Percentage distributions of rural households’ heads gender and marital status across the Nigerian States  
States Male (%) Female (%) Single  Mono-gamous Poly-gamous Informal  Widowed, divorce, separated  Total Freq 
Abia 71.40 28.60 5.69 59.50 5.25 0.22 29.34 1353 
Adamawa 93.60 6.40 6.15 64.41 20.87 0.00 8.57 1610 
Akwa Ibom 77.38 22.62 9.49 61.31 5.07 0.79 23.34 2781 
Anambra 74.10 25.90 4.94 65.50 4.86 0.00 24.70 1255 
Bauchi 98.91 1.09 1.58 67.14 28.55 0.00 2.73 1832 
Bayelsa 77.13 22.87 9.60 48.02 22.41 5.03 14.94 656 
Benue  91.29 8.71 10.64 61.60 16.07 0.14 11.55 2078 
Borno 95.47 4.53 3.24 67.13 21.54 0.00 8.09 2163 
Cross River 76.71 23.29 13.04 56.89 7.07 3.39 19.60 1357 
Delta 70.59 29.41 9.47 52.09 9.79 4.55 24.12 1870 
Ebonyi 76.39 23.61 5.76 55.61 13.17 0.39 25.07 1025 
Edo  76.60 23.40 9.66 53.28 12.91 1.74 22.42 1325 
Ekiti 75.81 24.19 5.90 55.96 12.88 1.20 24.07 831 
Enugu  71.11 28.89 3.91 58.84 6.49 0.27 30.49 1125 
Gombe 98.53 1.47 5.66 61.27 29.78 0.00 3.28 883 
Imo 76.29 23.71 6.88 64.02 3.48 0.09 25.54 2240 
Jigawa 97.55 2.45 1.46 60.69 34.20 0.00 3.64 2526 
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Kaduna  97.42 2.58 4.22 64.50 28.16 0.00 3.11 1896 
Kano  98.69 1.31 1.93 60.19 35.32 0.00 2.56 3828 
Katsina 98.11 1.89 1.42 57.59 38.62 0.00 2.37 2957 
Kebbi 99.54 0.46 0.40 62.14 36.42 0.00 1.04 1738 
Kogi 77.64 22.36 11.11 55.76 12.88 0.68 19.56 1467 
Kwara 80.26 19.74 6.67 53.47 22.30 0.00 17.55 1094 
Lagos  87.23 12.77 6.38 62.31 16.41 0.00 14.89 329 
Nasarawa 97.35 2.65 9.76 60.50 25.53 0.08 4.14 1281 
Niger  98.74 1.26 3.21 66.89 26.48 0.00 3.42 1903 
Ogun 75.40 24.60 7.34 48.46 15.60 0.42 28.19 1199 
Ondo 78.38 21.62 8.66 49.17 14.69 2.15 25.33 1212 
Osun 73.45 26.55 6.13 46.89 24.33 0.18 22.47 2203 
Oyo 85.72 14.28 9.35 59.79 14.55 0.22 16.08 1828 
Plateau 95.04 4.96 6.69 73.88 12.75 0.00 6.69 1271 
River 77.41 22.59 12.94 57.94 5.87 4.13 19.11 1669 
Sokoto 98.58 1.42 1.52 73.47 23.28 0.00 1.73 1907 
Taraba 96.75 3.25 11.09 65.74 17.36 0.30 5.51 1325 
Yobe 97.90 2.10 2.77 64.12 29.24 0.00 3.87 1190 
Zamfara 98.54 1.46 1.30 58.52 38.23 0.08 1.87 1232 
FCT 96.00 4.00 14.57 62.86 18.57 0.00 4.00 350 
Total 87.72 12.28 5.92 60.31 20.43 0.61 12.73 58789 
Source: Author’s computation from the 2006 CWIQ data. 

 
 Table 2 shows the distribution of 
respondents based on occupation. As expected of 
typical rural Nigerian areas, agriculture and self 
employment dominate the occupational distributions. 
The table shows that the percentages of the 
respondents from Benue, Ebonyi, Zamfara, Niger, 

Katsina, Kebbi and Edo states in agriculture were 
76.13, 72.59, 69.32, 62.50, 61.62and 60.30 
respectively. However, bayelsa, Bauchi, Yobe, 
Gombe and Zamfara states have their proportions of 
unemployed household heads being highest and 
higher than 3 percent. 

 
Table 2: Percentage distribution of rural respondents across the employment groups in Nigerian States  
States None Public Private formal Private informal Self agriculture Self others Unemployed Others Total Freq 
Abia 2.07 7.46 3.10 2.07 49.45 23.58 0.52 11.75 1353 
Adamawa 6.77 9.32 0.93 1.68 45.71 10.06 2.30 23.23 1610 
Akwa Ibom 3.60 10.82 3.16 4.31 32.11 38.48 1.58 5.93 2781 
Anambra 3.51 4.62 3.11 3.43 43.59 28.53 1.27 11.95 1255 
Bauchi 3.00 6.60 0.71 3.66 36.24 30.29 3.33 16.16 1832 
Bayelsa 4.57 19.05 2.29 1.98 24.70 36.74 3.35 7.32 656 
Benue  3.13 7.75 0.82 0.63 76.13 5.10 0.82 5.63 2078 
Borno 4.67 5.83 0.83 3.47 57.70 13.41 0.18 13.92 2163 
Cross River 2.36 14.52 2.58 1.47 59.91 14.15 0.44 4.57 1357 
Delta 3.74 9.04 3.74 5.72 36.31 29.63 2.51 9.30 1870 
Ebonyi 3.41 6.44 0.68 0.98 72.59 11.71 0.10 4.10 1025 
Edo  4.91 5.74 1.51 0.83 60.30 17.36 1.13 8.23 1325 
Ekiti 3.01 11.43 1.81 1.56 51.99 21.54 0.36 8.30 831 
Enugu  1.87 9.51 0.89 3.20 56.09 18.31 0.18 9.96 1125 
Gombe 2.83 4.64 0.23 4.08 52.10 17.67 3.06 15.40 883 
Imo 4.87 6.03 3.08 2.14 38.39 31.29 0.85 13.35 2240 
Jigawa 2.81 7.44 0.24 2.73 50.87 17.81 0.44 17.66 2526 
Kaduna  5.91 12.97 1.21 1.58 48.52 21.36 0.26 8.18 1896 
Kano  2.80 7.55 1.15 1.99 49.63 30.33 1.20 5.36 3828 
Katsina 3.35 4.57 0.24 4.87 62.50 15.42 2.03 7.03 2957 
Kebbi 3.05 6.96 0.23 7.77 61.62 15.65 1.38 3.34 1738 
Kogi 2.39 12.07 2.52 1.02 48.33 21.75 0.68 11.25 1467 
Kwara 4.20 11.43 1.83 1.19 44.33 27.51 1.10 8.41 1094 
Lagos  2.13 17.63 6.38 1.22 13.37 46.81 1.22 11.25 329 
Nasarawa 2.50 16.86 1.09 7.34 45.04 14.13 3.04 9.99 1281 
Niger  3.15 10.67 0.95 4.78 64.06 11.25 0.26 4.89 1903 
Ogun 3.75 5.09 1.17 1.00 56.55 25.02 0.33 7.09 1199 
Ondo 2.48 8.09 1.98 2.39 51.90 25.83 0.74 6.60 1212 
Osun 2.91 7.26 2.41 2.00 37.59 36.36 0.50 10.99 2203 
Oyo 3.01 5.14 1.75 2.68 51.75 28.67 0.71 6.29 1828 
Plateau 2.05 9.21 1.65 1.57 60.11 8.18 1.26 15.97 1271 
River 5.15 14.80 6.47 8.75 28.28 27.80 2.16 6.59 1669 
Sokoto 3.36 6.35 0.31 6.24 58.57 15.15 1.52 8.50 1907 
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Taraba 6.11 13.81 0.75 5.81 53.36 13.43 0.91 5.81 1325 
Yobe 11.09 5.88 0.08 8.24 32.27 17.65 3.11 21.68 1190 
Zamfara 4.46 4.38 0.24 2.84 69.32 9.17 0.16 9.42 1232 
FCT 2.57 18.00 6.86 0.29 51.43 13.43 0.00 7.43 350 
Total 3.71 8.60 1.64 3.35 50.24 21.59 1.21 9.65 58789 
Source: Author’s computation from the 2006 CWIQ data. 

 Table 3 shows the distribution of the 
respondents across educational levels. It reveals that 
states with high proportions of household heads with 
no education were Yobe (90.25 percent), Kebbi 
(90.16 percent), Sokoto (89.09 percent), Zamfara 

(86.77 percent), Borno (83.59 percent) and Katsina 
(80.72 percent). These are all in northern Nigeria. 
Akwa Ibom, Lagos, Imo, Rivers and Cross Rover 
states have the lowest proportions of their household 
heads not having formal education.  

 
Table 3: Frequency distribution of rural house heads’ educational levels across the Nigerian States 
States None Some primary Completed primary Some secondary Completed secondary Post secondary Total Freq 
Abia 30.52 9.61 31.86 5.25 14.63 8.13 1353 
Adamawa 56.71 2.55 10.43 6.52 14.91 8.88 1610 
Akwa Ibom 24.02 13.30 31.64 7.08 13.56 10.39 2781 
Anambra 31.16 11.87 37.93 4.62 8.61 5.82 1255 
Bauchi 72.93 1.53 10.75 2.78 7.21 4.80 1832 
Bayelsa 30.64 4.12 16.31 7.93 27.29 13.72 656 
Benue  37.54 4.28 19.35 7.84 21.03 9.96 2078 
Borno 83.59 0.74 4.95 0.88 5.18 4.67 2163 
Cross River 29.85 8.99 25.94 8.25 14.66 12.31 1357 
Delta 33.37 4.76 20.80 9.47 19.84 11.76 1870 
Ebonyi 55.51 7.90 20.29 2.54 7.12 6.63 1025 
Edo  36.15 3.02 22.04 5.89 24.08 8.83 1325 
Ekiti 44.77 3.37 17.21 4.33 13.84 16.49 831 
Enugu  49.60 7.73 28.44 2.22 5.51 6.49 1125 
Gombe 76.10 1.81 10.08 2.49 4.53 4.98 883 
Imo 28.62 12.32 32.72 3.66 13.44 9.24 2240 
Jigawa 82.15 1.23 9.11 0.79 2.89 3.84 2526 
Kaduna  56.07 3.22 9.97 4.17 15.08 11.50 1896 
Kano  73.88 1.02 14.05 1.41 4.83 4.81 3828 
Katsina 80.72 1.52 10.08 1.35 3.42 2.91 2957 
Kebbi 90.16 0.58 4.95 0.46 1.73 2.13 1738 
Kogi 50.31 3.34 15.61 2.73 16.16 11.86 1467 
Kwara 62.71 1.74 10.51 2.01 10.97 12.07 1094 
Lagos  28.57 1.82 24.32 4.26 27.05 13.98 329 
Nasarawa 42.08 3.83 16.32 8.35 15.22 14.21 1281 
Niger  78.82 0.21 4.52 0.68 7.99 7.78 1903 
Ogun 55.21 3.75 18.85 4.50 9.84 7.84 1199 
Ondo 36.96 3.22 23.02 6.19 16.83 13.78 1212 
Osun 43.89 3.40 18.11 4.63 17.52 12.44 2203 
Oyo 55.91 2.52 18.22 3.72 12.04 7.60 1828 
Plateau 54.21 3.93 15.03 6.53 12.98 7.32 1271 
River 28.88 3.18 19.53 4.07 30.74 13.60 1669 
Sokoto 89.09 0.84 4.61 0.73 1.99 2.73 1907 
Taraba 50.57 3.70 8.30 7.02 17.66 12.75 1325 
Yobe 90.25 1.01 4.20 1.09 1.26 2.18 1190 
Zamfara 86.77 1.22 4.55 1.62 3.17 2.68 1232 
FCT 48.00 0.86 11.71 5.14 18.86 15.43 350 
Total 56.57 3.92 16.08 3.88 11.45 8.11 58789 
Source: Author’s computation from the 2006 CWIQ data. 

 
Construction of composite multidimensional poverty 
indices 

Table 4 shows the variables that were 
selected for multidimensional poverty measure and 
their weights. The highest weight was attached to 
ownership of dwelling place. It implies that most 
rural dwellers own their houses. Also, majority of 
rural households owns a mat; therefore not having it 
attracts greater weight. Ownership of fixed telephone 

line was given low weight. This implies that very few 
rural dwellers possess fixed telephone line, therefore 
the household head that does not have should not be 
penalized for not having it. It is not the life style of 
rural dwellers. Other attributes with low weight 
include ownership of a personal computer, use of 
insecticide treated net, ownership of a camel and 
ownership of a gas cooker.  
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Table 4:  Weight attached to each attribute  
Attributes Weight Attributes Weight 
Material of the roof of the house 0.1866 Own a bicycle? 0.1917 
Material of the walls of the house 0.3253 Own a motorcycle 0.0868 
Material of the floor of the house 0.2879 Own a vehicle 0.0179 
Housing unit type 0.0543 Own a canoe 0.0147 
Number of rooms per person 0.7501 Own a donkey 0.0281 
Main source of drinking water 0.2385 Own a camel 0.0042 
Problems with supply of drinking water 0.4462 Education level of head of household 0.1355 
Water treated before drinking 0.0529 Own a generator 0.0233 
Type of toilet facility 0.2380 Source of electricity 0.1736 
Type of refuse collection 0.1358 Main fuel used for lighting 0.1439 
Maintain good drainage 0.0101 Main fuel used for cooking 0.2425 
Maintain good sanitation 0.0365 Own a television 0.0832 
Dwelling has window/door net 0.0198 Own a fixed line telephone 0.0019 
Own the dwelling 0.9392 Own a mobile phone 0.0556 
Problem satisfying food needs 0.4760 Own a radio 0.6304 
Problems paying school fees 0.5420 Member provides materials  0.0191 
Problems paying house rent 0.8801 Member provides labour  0.0737 
Problems paying utility bills 0.6868 Member provides management  0.0182 
Problems paying for health care 0.4328 Member provides funds  0.0457 
Improved household economic state 0.3122 Uses bed net to prevent malaria 0.0674 
Improved community economic state 0.3010 Uses insecticide against malaria 0.1836 
Members perceived household to be poor 0.1759 Uses anti-malaria drug 0.0778 
Security situation of the community 0.2815 Uses fumigation against malaria 0.0106 
Own an electric iron 0.0713 Uses insecticide treated net 0.0030 
Own a charcoal iron 0.1455 Area of land owned (hectares) 0.2079 
Own a refrigerator 0.0326 Number of cattle and other large animals 0.0408 
Own a personal computer 0.0020 Number of sheep, goats, etc. owned  0.0914 
Own a mattress or bed 0.8602 Time to supply of drinking water 0.7088 
Own a watch or clock 0.5994 Time to food market 0.3357 
Own a modern stove 0.1266 Time to nearest public transportation 0.4244 
Own a gas cooker 0.0045 Time to nearest primary school 0.5302 
Own a fan 0.1020 Time to nearest secondary school 0.2412 
Own a mat 0.9311 Time to nearest health clinic or hospital 0.3033 
Own a VCR 0.0352 Time to nearest all seasons road 0.3656 
Own furniture 0.2077   
Source: Computed from the 2006 CWIQ data. 
 
Multidimensional poverty index in rural Nigeria  

Table 5 shows the multidimensional poverty 
decomposition across the states. It shows that the 
highest average multidimensional poverty index of 
0.4508 was observed in Yobe while the lowest 
average multidimensional poverty index of 0.3235 
was observed in FCT. The corresponding variability 
index was 21.84 and 28.14 percent respectively. 
Adamawa, Akwa Ibom, Anambra, Bayelsa, Benue, 
Cross River, Delta, Ebonyi, Edo, Enugu, Imo, Kebbi, 
Ogun, Oyo, Plateau, Rivers, Taraba, Yobe, and 
Zamfara had average multidimensional poverty index  
that is higher than the overall average 
multidimensional poverty index. The highest 
variability index was observed in Osun while the 

lowest was observed in Yobe. Kano had the highest 
absolute contribution to multidimensional poverty of 
0.0221. Akwa Ibom also had high absolute 
contribution to multidimensional poverty of 0.0192. 
The lowest absolute contribution to multidimensional 
poverty of 0.0019 was observed in FCT. Lagos also 
had low absolute contribution to multidimensional 
poverty of 0.002. The Levene’s test shows that the 
variances of multidimensional poverty indices across 
the states are significantly different (P<0.01). Using 
the Welch and Brown-Forsythe F statistics, it was 
concluded that multidimensional poverty indices 
were significantly different (p< 0.01) across the 
states. Therefore null hypothesis 1 for the states was 
hereby rejected.  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3292 

Table 5: Multidimensional poverty decomposition across Nigerian states 
State Freq Av. MPI Std. Deviation CV Absolute Contributions 
Abia 1353 0.3645 0.1007 27.6334 0.0084 
Adamawa 1610 0.3940 0.0969 24.5943 0.0108 
Akwa Ibom 2781 0.4060 0.1027 25.2908 0.0192 
Anambra 1255 0.4092 0.1154 28.2019 0.0087 
Bauchi 1832 0.3775 0.1041 27.5755 0.0118 
Bayelsa 656 0.4010 0.1021 25.4716 0.0045 
Benue  2078 0.3868 0.1071 27.6841 0.0137 
Borno 2163 0.3795 0.1019 26.8502 0.0140 
Cross River 1357 0.4225 0.1086 25.6973 0.0098 
Delta 1870 0.3957 0.1109 28.0182 0.0126 
Ebonyi 1025 0.4251 0.1123 26.4125 0.0074 
Edo  1325 0.3900 0.1095 28.0809 0.0088 
Ekiti 831 0.3614 0.1008 27.9057 0.0051 
Enugu  1125 0.4109 0.0972 23.6414 0.0079 
Gombe 883 0.3755 0.0999 26.6101 0.0056 
Imo 2240 0.4148 0.1071 25.8156 0.0158 
Jigawa 2526 0.3523 0.0999 28.3571 0.0151 
Kaduna  1896 0.3413 0.1041 30.5049 0.0110 
Kano  3828 0.3392 0.0873 25.7354 0.0221 
Katsina 2957 0.3680 0.0953 25.8857 0.0185 
Kebbi 1738 0.3801 0.0967 25.4398 0.0112 
Kogi 1467 0.3572 0.0953 26.6869 0.0089 
Kwara 1094 0.3610 0.1030 28.5265 0.0067 
Lagos  329 0.3577 0.1041 29.1136 0.0020 
Nasarawa 1281 0.3733 0.0995 26.6666 0.0081 
Niger  1903 0.3305 0.0978 29.5833 0.0107 
Ogun 1199 0.3931 0.1041 26.4821 0.0080 
Ondo 1212 0.3607 0.1014 28.1268 0.0074 
Osun 2203 0.3517 0.1111 31.5915 0.0132 
Oyo 1828 0.3926 0.1184 30.1615 0.0122 
Plateau 1271 0.4230 0.1024 24.1993 0.0091 
River 1669 0.3802 0.1132 29.7842 0.0108 
Sokoto 1907 0.3502 0.0887 25.3363 0.0114 
Taraba 1325 0.4443 0.1068 24.0344 0.0100 
Yobe 1190 0.4508 0.0985 21.8423 0.0091 
Zamfara 1232 0.3811 0.1017 26.6901 0.0080 
FCT 350 0.3235 0.0910 28.1426 0.0019 
Total 58789 0.3796 0.1065 28.0541 0.3796 
 

Table 6 shows the relative contributions of 
multidimensional poverty decomposition of the 
grouped attributes across the States in Nigeria. The 
attribute education has the lowest relative 
contribution to multidimensional poverty in all the 
states. Housing/sanitation has the high relative 
contribution multidimensional poverty in the 
following states Kano (1.40 percent), Kastina (1.12 
percent), Jigawa (0.99 percent),  Akwa Ibom (0.90), 
Osun (0.88 percent), Borno (0.78 percent), Benue 
(0.77 percent),  Oyo (0.73 percent), Delta (0.71) and 
Sokoto (0.70 percent), Economic condition/security 
has the high relative contribution to multidimensional 

poverty in the following states Akwa Ibom (1.21 
percent), Imo (1.19 percent), Kano (1.04 percent), 
Katsina (0.96 percent), Delta (0.90 percent), 
Anambra (0.78 percent), and Osun (0.75).  
  Lagos state has the lowest relative 
contribution to multidimensional poverty in the 
following attributes housing/sanitation (0.13 percent), 
goods equipment and assets (0.07 percent), education 
(0.01 percent), energy (0.02 percent), community 
project involvement (0.01 percent), health (0.02 
percent) and access to basic infrastructure (0.05 
percent). FCT has the lowest relative contribution to 
multidimensional poverty in the following attributes 
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economic condition/security (0.08 percent), means of 
transportation (0.03 percent), communication (0.02 
percent) and ownership of land and livestock (0.02 
percent). It is observed that Kano has the highest 
relative contribution to multidimensional poverty in 
the following attributes housing/sanitation (1.40 
percent), goods equipment and assets (0.92 percent), 
means of transportation (0.23 percent), education 
(0.12 percent), energy (0.40 percent), communication 
(0.22 percent), community project involvement (0.15 

percent) and Health (0.24 percent). Akwa Ibom has 
the highest relative contribution to multidimensional 
poverty in the attributes economic condition/security 
(1.21 percent), ownership of land and livestock (0.23 
percent) and access to basic infrastructure (1.08 
percent). Across the attributes the highest and lowest 
relative contribution to multidimensional poverty is 
observed in Kano (5.82 percent) and FCT (0.0019 
and 0.51 percent). 

Table 6 Relative contributions of multidimensional grouped attributes to rural deprivation across the States in Nigeria 

State 

Housing/ 
sanitation 

Economic 
condition  
/security 

Goods 
equipment 
and assets 

Means of 
transportation 

Education Energy Communication Comm. 
project 
involvement 

Health Ownership 
of land 
and 
livestock 

Access to 
basic 
infrastructure 

Total 

Abia 0.3965 0.5905 0.2897 0.0931 0.0310 0.1134 0.0922 0.0531 0.1041 0.1153 0.3311 2.2099 
Adamawa 0.6267 0.5125 0.4778 0.1069 0.0418 0.1883 0.1199 0.0626 0.1056 0.0875 0.5130 2.8425 
Akwa Ibom 0.9043 1.2128 0.5880 0.1747 0.0606 0.2819 0.2158 0.1029 0.2102 0.2321 1.0758 5.0593 
Anambra 0.3498 0.7796 0.1941 0.0966 0.0309 0.1040 0.0614 0.0490 0.0917 0.1034 0.4406 2.3012 
Bauchi 0.6889 0.5402 0.4246 0.1160 0.0560 0.2106 0.1443 0.0718 0.1330 0.1084 0.6049 3.0989 
Bayelsa 0.2635 0.2438 0.1720 0.0578 0.0126 0.0615 0.0509 0.0270 0.0505 0.0535 0.1855 1.1788 
Benue  0.7717 0.6120 0.5706 0.1423 0.0458 0.2467 0.1742 0.0786 0.1431 0.1000 0.7165 3.6014 
Borno 0.7816 0.5897 0.5743 0.1522 0.0704 0.2507 0.2022 0.0874 0.1341 0.1070 0.7288 3.6784 
Cross River 0.6001 0.5733 0.3157 0.1098 0.0294 0.1365 0.1186 0.0495 0.1019 0.1175 0.4167 2.5689 
Delta 0.7179 0.9039 0.4321 0.1330 0.0395 0.1568 0.1602 0.0774 0.1380 0.1482 0.4087 3.3156 
Ebonyi 0.3505 0.3544 0.3357 0.0661 0.0288 0.1141 0.0765 0.0343 0.0809 0.0841 0.4271 1.9524 
Edo  0.4613 0.5291 0.3307 0.0977 0.0287 0.1098 0.1039 0.0511 0.1088 0.0948 0.3997 2.3156 
Ekiti 0.3284 0.2710 0.2169 0.0702 0.0190 0.0782 0.0595 0.0342 0.0649 0.0626 0.1407 1.3457 
Enugu  0.3485 0.4443 0.3218 0.0768 0.0310 0.1198 0.0714 0.0415 0.0925 0.0943 0.4296 2.0716 
Gombe 0.3356 0.2705 0.2103 0.0618 0.0278 0.1009 0.0756 0.0366 0.0486 0.0461 0.2721 1.4858 
Imo 0.6230 1.1937 0.4644 0.1450 0.0513 0.2052 0.1402 0.0826 0.1631 0.1601 0.9346 4.1631 
Jigawa 0.9899 0.5775 0.6238 0.1851 0.0832 0.2985 0.2234 0.0846 0.1683 0.1206 0.6333 3.9881 
Kaduna  0.6699 0.5885 0.4463 0.1136 0.0483 0.1886 0.0965 0.0735 0.1245 0.1179 0.4319 2.8995 
Kano  1.4032 1.0410 0.9183 0.2257 0.1192 0.4008 0.2243 0.1472 0.2384 0.2021 0.8990 5.8191 
Katsina 1.1201 0.9576 0.6887 0.1730 0.0970 0.3359 0.2010 0.1068 0.2022 0.1393 0.8547 4.8763 
Kebbi 0.6559 0.5779 0.5144 0.1097 0.0602 0.1922 0.1186 0.0601 0.0876 0.0855 0.4977 2.9600 
Kogi 0.5416 0.4846 0.3280 0.1067 0.0360 0.1351 0.1059 0.0512 0.1177 0.1177 0.3240 2.3484 
Kwara 0.4195 0.3940 0.2517 0.0823 0.0295 0.0988 0.0795 0.0396 0.0836 0.0850 0.2063 1.7698 
Lagos 0.1259 0.1439 0.0679 0.0295 0.0063 0.0179 0.0215 0.0127 0.0229 0.0273 0.0517 0.5274 
Nasarawa 0.4959 0.5253 0.2813 0.0765 0.0289 0.1362 0.0717 0.0438 0.0795 0.0875 0.3162 2.1427 
Niger 0.6500 0.5472 0.4772 0.0986 0.0585 0.2004 0.1023 0.0673 0.1048 0.1028 0.4093 2.8184 
Ogun 0.4654 0.4232 0.3640 0.0993 0.0323 0.1108 0.0907 0.0413 0.0849 0.0921 0.3080 2.1122 
Ondo 0.4792 0.4168 0.2980 0.1052 0.0264 0.1060 0.0738 0.0498 0.0817 0.0834 0.2384 1.9589 
Osun 0.8816 0.7489 0.5194 0.1906 0.0509 0.1743 0.1438 0.0823 0.1585 0.1578 0.3641 3.4722 
Oyo 0.7831 0.6036 0.5142 0.1562 0.0489 0.1785 0.1410 0.0713 0.1322 0.1209 0.4661 3.2161 
Plateau 0.4799 0.4437 0.4148 0.0907 0.0335 0.1526 0.1082 0.0496 0.1019 0.0690 0.4652 2.4092 
River 0.5805 0.6634 0.3721 0.1142 0.0313 0.1611 0.1236 0.0666 0.1243 0.1363 0.4699 2.8433 
Sokoto 0.7040 0.4007 0.5209 0.1449 0.0654 0.2233 0.1246 0.0743 0.1185 0.1386 0.4778 2.9929 
Taraba 0.5294 0.6484 0.4140 0.0992 0.0316 0.1618 0.1266 0.0483 0.1055 0.0785 0.3949 2.6382 
Yobe 0.5190 0.4473 0.3378 0.0856 0.0413 0.1440 0.1263 0.0483 0.0781 0.0631 0.5131 2.4037 
Zamfara 0.4711 0.3896 0.2785 0.0762 0.0416 0.1445 0.0756 0.0468 0.0794 0.0668 0.4335 2.1038 
FCT 0.1304 0.0824 0.0716 0.0264 0.0079 0.0320 0.0162 0.0140 0.0257 0.0224 0.0784 0.5074 

Source: Computation from the 2006 CWIQ data. 

4. Conclusion
Multidimensional approach (Fuzzy set) is 

very robust method of poverty analysis in that it 
revealed that degree of poverty varies. This study 
examines the multidimensional aspects of the 
phenomenon of poverty and living conditions of rural 
household head across the States in Nigeria. It further 
looked at a synthetic analysis of decomposition that 
point out the dominant attributes/dimensions 
(housing/sanitation, economic condition/security, 
education, energy, etc.). The result shows that the 
multidimensional poverty for the rural Nigeria is 

0.3796. It has been shown that housing/sanitation and 
economic condition/security are the main factor of 
poverty across the states. Also, most states in the 
northern part of the country have the highest 
percentage of those with no education. In order to 
implement socio-economic policies to reduced 
poverty diffusion, based on the findings, reform 
actions should be directed towards education, 
improving housing/sanitation and economic/security 
conditions.  
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Abstract: The need for tracking and assessment of the retail materials and the challenges related to handling its 
features has become a leading force for the growth of retail inventory management systems.  As a general rule, for 
tracking the company’s whole products, every retail business needs to implement retail inventory management 
system.  This paper has a concise focus on the basics of retail inventory management. Then the author takes a look 
to advantages and methods of the inventory management. Also a brief review of retail inventory accounting and 
components will be provided and at the end the paper ends with the ways for success in the retail inventory 
management.  
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Introduction: 

Retail inventory management systems work 
based on controls and such controls apply to storage, 
retail turn-over, tracking inventory, shopping, 
ordering and receiving. Many scholars believe that a 
successful retail inventory management should have 
the following capabilities: 

  
a. Tracking all of the business inventory 
b. Makes you able to review your inventory 

accurately 
c. Evaluate the strength or weakness of some 

products in selling process 
d. Compares the shopping amounts of all the 

products 
 
The top 4 capabilities are considered to be the 

building stone of the retail inventory management 
systems.  

There are four common types of retail inventory 
management systems; electronic suppliers, barcode 
readers, point of sale terminals and inventory 
systems. Electronic suppliers update the amounts of 
the inventory via the internet. Barcode readers make 
it easy to quick track. Point of sale terminals; update 
the inventory based on a predetermined point of sale 
(Brinlee, 2012). 

Some of the other business specialists argue that 
there are five advantages for using RIM over a 
system of inventory at cost. The does not have to 
"cost" each time. When retailers have many SKUs, 
keeping track of each item becomes difficult and 
expensive. It is easier to determine the value of 
inventory with the retail prices marked on the 
merchandise than unmarked or at coded cost prices. 
The second advantage for using RIM is that it follows 
the accepted accounting principal of valuing assets at 
cost or market value, which is lower. This system 

lowers the value of inventory when markdowns are 
taken but does not allow inventory's value increase 
with additional markups. When using RIM, the 
amounts and percentages of initial markups, 
markdowns, and shrinkage can be identified. This 
information can then be compared with historical 
records or industry norms. RIM is useful for 
determining shrinkage. The difference between the 
book inventory and the physical inventory can be 
attributed to shrinkage. The book inventory 
determined by RIM can be used in an insurance claim 
in case of a loss. The disadvantages of RIM are 
system that uses average markup. When markup 
percentages change during a period or when the 
inventory on hand at a particular time is not 
representative of the total goods handled in terms of 
markup, the resulting cost may be distorted. The 
inventory turnover, merchandise budget planning, 
open to buy, all these should be applied to the RIM 
category basis to avoid the problem. There are four 
steps in when calculating RIM. Calculate total goods 
handled at cost and retail, calculate retail reductions, 
calculate the cumulative markup and cost multiplier, 
and determine ending book inventory. 

Retail Inventory-Level Planning consists of retail 
inventory method (RIM) which is an accounting 
procedure whose objectives are to maintain a 
perpetual. It also can book inventory in retail dollars 
amounts and to maintain records that make it possible 
to determine the cost value of the inventory at any 
time without taking a physical inventory. Also known 
as book inventory system or perpetual book 
inventory. Retailers also have another important 
choice to make the stock to sales ratio. The stock to 
sales ratio is derived directly from the planned 
inventory to determine monthly additions to stock in 
the merchandise budget plan. 
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Retailers generally think of their inventory at 
retail price levels rather than at cost. Retailers use 
their initial markups, additional markups, and 
markdowns, and so forth as percentages of retail. 
When retailers compare their prices to competitors', 
they use retail prices. The problem is that when 
retailers to design their financial plans, evaluate 
performance, and prepare financial statements, they 
need to know the cost value of their inventory. 
Retailers use physical inventories. This process is 
time consuming and costly. Retailers take physical 
inventories once or twice a year. 

 
Factors of Success in Retailing 
Knowing ourselves  

Identify your interests, skills, abilities and 
limitations. It is more desirable to keep your current 
job than creating a new one. In order to be successful 
as a retailer, you need to be selfless. You must play a 
key role in marketing, sales, and directing staff. It is 
virtually impossible for one individual to take on all 
these responsibilities and accomplish successfully. 
You have to know where you can excel and where 
you will need help. This is why you need to identify 
and evaluate your strengths and weaknesses 
objectively.  

 
Prospective Planning 

Most businesses are managed by some people 
who do not have a thorough knowledge of their jobs. 
If you are not aware of the current inputs and outputs 
of your business as the owner of a specialized store, 
you are most likely to lose your job in near future. 
According to experts, a lack of a thorough and sound 
knowledge rather than money is the main cause of 
80% of bankruptcies during the first 5 years. The key 
to your success is to know how to make proper 
decisions by implementing an effective business plan.  

 
Knowing the Industry 

If you fully understand the concept of profession, 
you will be able to benefit in a part of a large 
competition. Distinguishing features which can 
challenge your survival in the future include: 
competition, size, services, marketing, access, 
customers, suppliers, the competitors' pricing 
strategies, market, local businesses, vacancies in 
advertisement contexts, household average income, 
education, age group, ethnicity, and the number of 
potential customers.  
 
Understanding the Customers 

Do you listen to your customers? Plan your 
business in such a way that you give your customers 
what they want and you will see they will shop from 
your store and will contribute to your success. 

 
Preserving Financial Records 

If you do not know where your money goes, you 
will soon lose the game. In the game of business, 
which is played by computer and credits are dollars 
and cents, good financial records are similar to an 
airplane's navigation system which shows you the 
latitude, direction and speed. 
 
Managing the Cash 

No matter how unique your business is, it cannot 
survive without cash flow. It serves as blood and the 
vital power of your business. The money that goes 
into or out of your business guarantees the well-being 
of your business. The monthly cash flow bills 
indicates the amount of cash ate the beginning of 
each period as well as the one received from various 
sources and the reasons for spending money if you 
budget wisely and keep track of monthly income and 
expenditures, you will not need to worry about 
money. 
 
Control of the Assets  

  The role of your assets is to create sales. All 
retail businesses need to manage their assets. It is 
your money sitting on the shelves and shows a big 
part of your assets. Small retailers who just see their 
shelves cannot create a balance between the true 
amount of goods and the customers' potential needs. 
The transactions made by such retailers will suffer by 
a lack of information about color, sixe, and the 
customers' attitudes and priorities. Without a proper 
control, assets will be outdated and remain in the 
store, which will cost a fortune for retailers. 
 
Pricing based on the Recognition of Retailing 

To begin with, the initial price of your goods is a 
temporary account of what the customers tend to 
consume. Most stores use the "key stone" on their 
signs to raise prices of used goods and services. What 
they lack is a pricing strategy based on a case pricing 
for order, progress, and bargain goods. In order to 
succeed in sales, retailers have to focus on items, 
prices, and effectiveness and try to boost their sale by 
having entertainment and fun activities. In order to be 
competitive, pay attention to trade shows, take part in 
shopping groups, and look for producers who allow 
you to shop wholesale. By offering a new price 
wisely set you will be able to attract more customers, 
increase your average sales, and give more 
opportunities to your customers to visit your store. 
 
Conclusion: 

Retail inventory management is the one of 
success keys in the selling process in today’s 
turbulent business. For making the business more 
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competitive, the retail inventory management and 
accounting should be a successful task of any 
company. The key element success factors of 
retailing have been discussed in the paper. Following 
the mentioned rules may be a key and a way to 
successful retailing.  
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Abstract: The purpose of this study is to examine factors influencing educational tourism development among local 
communities in Malaysia. The results denote that socio-cultural impact, economic impact, and local community 
attitudes towards educational tourism were significantly related to residents’ practice and communication with 
international students. In addition, residents’ attitude can affect local communities’ interaction with international 
students more than other variables. Since educational tourism plays an increasingly important role in the 
development of communities in Malaysia, the implications of this study provide new insights into future researches 
by highlighting this current challenge. 
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1. Introduction 

Nowadays, tourism has been gaining 
attention in the global economy. The development of 
tourism is viewed as a resource of new employment, 
foreign exchange, additional taxes, and an 
enhancement to community infrastructure that will 
fascinate other industries (Jud and Krause, 1976; 
Cooke, 1982; Loukissas, 1983; Liu and Var, 1986; 
McIntosh and Goeldner 1986; Davis, Allen and 
Cosenza, 1988; Allen Long, Perdue, and Kieselbach, 
1988; Lankford and Howard, 1994). 

The South East Asian countries have been 
rapidly growing to attract tourists from abroad since 
2001 (Hsu et al., 2009). Malaysia has a remarkable 
economic growth in the Association of Southeast 
Asian Nations (ASEAN). The tourism industry is 
Malaysia’s third most important industry after the 
manufacturing and palm oil sector (Asari et al., 
2011). Currently, educational tourism is one of the 
foremost segments of tourism around the world. 
Malaysia has also attained a world ranking of 11th in 
terms of total international student population around 
the worlds. Ministry of Higher Education (MOHE) 
has set a goal of 200,000 international students in 
Malaysia by the year 2020 (MOHE, 2011).  

Educational tourism is a program which 
potential learners move to a location as a group with 
the aim of engaging in a learning practice directly 
related to the location (Bodger, 1998). However, the 
role of local community is an important issue in the 
evaluation of social impact of tourism and it has not 

received much consideration in tourism literature 
(McCool & Martin, 1994).  There is a lack of studies 
on educational tourism and the local communities’ 
attitude toward this issue, particularly the 
international students and their impact on residents' 
life. Residents’ behaviour toward tourism 
development and tourists, affect tourist satisfaction 
(Davis, Allen, and Cosenza 1988; Cooke 1982), 
which is another reason of considering residents as 
the major stakeholders in tourism planning and 
development process (Hall 1994; Jamal and Getz 
1995; Joppe 1996). 

Residents’ perception toward sustainable 
tourism has significant influence on tourism 
development policy. Sirakaya, Ekinci, and Kaya 
(2008) stated that policy makers and destination 
marketers may benefit from a better understanding of 
residents’ opinion toward sustainable tourism. Since 
one of the determinants of successful tourism is 
residents’ perception, it is important to have a tool 
which enables us to measure different factors toward 
educational tourism development. Over the past few 
years, many researchers have examined several 
factors to measure resident’s behaviour towards 
tourism development such as social, environmental, 
perceived economical benefit and attitude factors 
(Sirakaya, Jamal, and Choi, 2001; Ko and Stewart, 
2002; Gursoy, Jurowski, and Uysal, 2002; Yu, 
Chancellor, and Cole, 2011). 

The main objective of this study is to 
examine the relationship between the local 
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communities’ attitude and the socio-cultural, 
economic, and environmental impacts of educational 
tourism with residents practice in educational tourism 
development. Should such a relationship exist 
between educational tourism development and 
perception of residents; the marketers and 
stakeholders have to examine the effectiveness of 
these relationships in marketing strategies. The 
importance of this study on factors affecting 
educational tourism would help marketers and 
researchers to analyze residents’ support for 
educational tourism in diverse communities. This 
research investigates the factors affecting educational 
tourism which are perceived by residents in the 
Klang Valley, Malaysia. 
 
2. Methodology 

Based on previous studies and a pilot test, a 
multi-dimensional questionnaire was developed to 
evaluate residents’ attitude and practices towards 
educational tourism development in Malaysia. Some 
casual in-depth interviews have also been conducted 
with different stakeholder groups towards educational 
tourism to help in constructing the questionnaire 
before a pilot study.   

The instrument consisted of questions 
related to the socio-cultural, economic and 
environmental impacts of educational tourism on 
residents in the Klang Valley neighborhood in 
Malaysia. Besides, the instrument assessed residents’ 
demographic variables. All items were measured 
using a 5-point Likert-scale, ranging from strongly 
disagree (1) to strongly agree (5). Economic impact 
was assessed by eight items. For example, 
“International students create employment 
opportunities for local residents.”Socio-cultural 
impact was measured by 12 items. For instance, 
“Educational tourism is the major reason for the great 
variety of entertainment in Malaysia.”  

Environmental impact was evaluated by 7 
items such as “Because of educational tourism public 
transportation has improved.” The attitudes of 
residents were appraised by asking respondents to 
answer to the five statements such as “I am looking 
forward to meet international students to learn about 
their culture.” Moreover, residents’ practice towards 
educational tourism development was measured by 
asking them to reply to the five items. For example, 
“I have developed a friendship with international 
students.”  

Some informal in-depth interviews were 
carried out among different stakeholder groups of 
residents (e.g. tourists, residents, entrepreneurs, and 
local government officials) in the Klang Valley. 
Those interviews helped to construct and process the 
instrument. The instrument for the study was 

modified by the researchers through literature review 
and adjusted for content validity by an expert panel, 
which comprised two social scientists with specialty 
in community development and three key informants 
specialized in tourism industry. Besides, a pilot test 
was performed with actual residents in the Klang 
Valley to make certain that the statements selected 
had suitable psychometric characteristic. 

A cross-sectional survey was conducted in 
six districts in Selangor namely Bangi, Petaling Jaya, 
Kuala Lumpur, Serdang, Gombak and Shah Alam 
which are located in the Klang Valley, and in Nilai in 
the district of Negeri Sembilan (an educational 
township placed next to Klang Valley). Most of 
public and private universities and colleges are also 
placed there such as Universiti Malaya, Universiti 
Kebangsaan Malaysia, Universiti Putra Malaysia, 
Universiti Teknologi Malaysia, International Islamic 
University Malaysia, Lim Kok Wing University, Sun 
Way College and INTI College, or etc. 700 
questionnaires were distributed to residents of these 
areas for educational tourism development. 
Descriptive statistics were computed to examine the 
demographic characteristics of the sample. All 
analysis was achieved using SPSS version 20.0 
(SPSS, Inc., Chicago, IL) in data processing and 
analyzing in order to answer the objective of this 
research. 

Of the 700 questionnaire completed by 
residents in the Klang Valley, the mean age of the 
respondents was 33.46 years old, within the age 
range of 18-67. Males accounted for 60.4% of the 
respondents and female accounted for 39.6% 
respondents. The largest number of respondents 
(51.6%) reported middle school as their highest level 
of education. The results also demonstrated 
approximately 77.3% of the respondents were Malay 
and it followed by Chinese (12%) and Indians 
(9.7%). Majority of respondents were Muslim 
(77.3%) and were employed in services industries 
(39.7%). The average of salary was 3474.91 RM and 
it differed so widely among residents from high 
income (24000.00RM) to low income and no income 
respondents such as housewives and students (0.00 
RM).  

Table 1 illustrates the items for variables 
which were studied in multiple regression analysis 
for the paper. 
 

Table 1. Measures of Variables 
Variables Items (strongly disagree - strongly agree) 
Economic International students in the nearby collage / university are our 

source of income. 
 International students in this community made more 

opportunities for local entrepreneurs. 
 International students in this community made more 

opportunities for foreign entrepreneurs.  
 International students have given economic benefits to local 

people and small business. 
 International students created employment opportunities for 
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local residents. 
 The presence of international students has increased the 

standard of living.  
 The prices of goods and services have been increased due to the 

presence of international students. 
 The presence of international students has increased the value 

of real estate (housing). 
Socio-cultural Educational tourism has improved my community here. 
 Because of educational tourism, our quality of life has 

improved. 
 Educational tourism is the major reason for the great variety of 

entertainment in Malaysia. 
 The local community has got familiar with the diversity of 

culture brought by international students. 
 Educational tourism results in more “cultural exchange” 

between local residents and international students. 
 Educational tourists have a positive impact on Malaysian’s 

cultural identity. 
 Educational tourism has led to more prostitution and other 

misconduct cases (such as drugs trafficking).  
 Educational tourism has increased street crime.  
 Local residents are suffering living with international student in 

the same residential areas. 
 The different types of culture (e.g. art, literature) that 

international students bring to Malaysian are more important 
than the social costs created by tourism. 

 The differences of culture and tradition brought by the 
international students have given a positive impact on our own 
community.  

 Meeting tourists (international students) from other regions is a 
valuable experience to understand their culture and society.  

Environmental Because of educational tourism public transportation has 
improved.  

 Because of educational tourism health service has improved. 
 Because of educational tourism more parks and other 

recreational areas have been developed. 
 Because of educational tourism transportation systems are 

becoming more convenient. 
 The construction of student’s facilities for international students 

has destroyed the natural environment. 
 Educational tourism has created traffic congestion, noise and air 

pollution. 
 Educational tourism has resulted in crowded public places for 

the local population. 
Practice I have developed friendships with international students. 
 My interactions with international students are positive and 

useful. 
 I enjoy interacting with students. 
 I enjoy visiting student’s areas. 
 Most people I know don’t like to communicate with foreign 

students. 
Attitude The open policy by the government will encourage 

international students to study in Malaysia and promotes 
educational tourism. 

 The initiative by the government to make Malaysia as an 
educational hub will encourage educational tourism. 

 I am looking forward to meet international students to learn 
about their culture. 

 Educational tourism will bring more positive outcomes than 
negative   outcomes to the Malaysian people. 

 If I have friends abroad, I would like to encourage them to send 
their children to study in Malaysia. 

 
Table 2 shows the categorical socio-

demographic variables of the survey respondents: 
 

Table 2. Demographic Characteristic of the 
Respondents (n=700) 

   
Gender Male  423 (60.4%) 
 Female 277 (39.6%) 
   
Education Elementary school 35 (5%) 
 Middle school 361 (51.6%) 
 College 132 (18.9%) 
 Bachelor degree 126 (18%) 
 Graduate degree 46 (6.6%) 
   
Race Malay 541 (77.3) 
 Chinese 84 (12%) 
 Indian  68 (9.7%) 
 others 7 (1%) 
   
Religion Muslim 551 (78.7%) 

 Buddha  63 (9%) 
 Christian 31 (4.4%) 
 Hindu 53 (7.6%) 
 0thers 2 (.3%) 
   
Occupation Administration 27 (3.9%) 
 Clerical  37 (5.3%) 
 Marketing 244 (34.9%) 
 Not working 26 (3.7%) 
 Operators 11 (1.6%) 
 Professionals 77 (11%) 
 Services Industries  278 (39.7%) 

 
3. Results  

A reliability test was done to determine the 
internal consistency of the result measurements. It 
was used to evaluate the internal homogeneity among 
the items scale in this research. Values were all above 
the recommended cut-off of 0.70 (socio-cultural 
impacts = 0.70; economic impact= 0.82; 
environmental impact = 0.71; attitude= 0.76; 
practice= 0.74). 

The results showed that these multiple measures 
are extremely reliable for measuring each construct 
(Ryu et al., 2008). Construct validity assesses the 
degree to which a measurement represents and 
logically connects, via the underlying theory, the 
observed phenomenon to the construct (McDaniel 
and Gates, 1993). In this study, there was acceptable 
convergent and discriminant validity among 
measurement items for study constructs. 

Table 3 illustrates the correlation matrix of the 
study constructs. However, correlation does not 
imply cause and effect. Thus, it is not needed to 
assume that correlation equals causation and over 
interpret correlation coefficient. Results show the 
correlation coefficient which measures the strength of 
a linear relationship between two variables as 
follows: There are slight positive associations 
between the main constructs in the study. Results 
showed that correlation coefficient score was not 
more than 0.9 and there is not any multicollinearity 
problem among variables. 
 

Table 3. Pearson-Correlation among Variables 
   Correlation 

Variables Mean S.D Socio-
cultura
l 
Impact 

Attitud
e 

Enviro
nmenta
l 
Impact 

Econo
mic 
Impact 

Practic
es 

Socio-
cultural 
Impact  

3.54 .440 1.000     

Attitude 3.55 .693 .401** 1.000    

Environmen
tal Impact  

3.35 .628 .349** .286** 1.000   

Economic 
Impact  

3.36 .710 .447** .368** .374** 1.000  

Practices 3.37 .548 .366** .393** .236** .368** 1.000 

**Correlation is significant at level 0.01(2 tailed) 
 
Multiple Regression and Relationships among 
Study Variables 
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Equation results are illustrated in Table 4. 
These results demonstrate that socio-cultural impact, 
economic impact, and local community attitudes 
towards educational tourism were significantly 
associated with residents’ practice towards the 
development of educational tourism in the Klang 
Valley. However, the four independent variables 
explicated approximately 24% of variance in 
community practice because the R²-value was .237. 
There is little research that supports the effects of 
these independent variables and their relationship 
with community practice.  

The findings showed that the sign of the 
coefficients of all independent variables are positive. 
Thus, there was a positive relationship between those 
certain variables and community practice towards 
educational tourism in Malaysia. Findings showed 
that the variance due to regression is enough greater 
than the variance due to residual noise to make the 
model {F (4, 695) = 53.835, ρ=.000}. Results 
indicated that among four variables, most of them 
had a significant association with the dependent 
variable (economic impact: β=.188, ρ=.000; socio-
cultural impact: β=.172, ρ=.000; attitude: β=.244, 
ρ=.000). Only environmental factor was not 
significantly related with resident’s practices towards 
educational tourism (β=.036, ρ=.328). The highest 
value of standardized coefficient in this column has 
the highest effect on the dependent variable. The 
coefficient of attitude was also greater than other 
independent variables’ coefficient. This suggests that 
local community attitude to educational tourism has a 
greater influence on residents’ practice and 
interaction with international students in the Klang 
Valley area. 
 

Table 4. Regression Estimates of Equation (Enter 
Method) 

   Regression coefficient   
Dependent 
Variable 

Independent 
Variables R (R²) Unstandardized Standardized Sig. t value 

Community 
Practice 

Socio-Cultural 
Impact  

.49 (.24) .214 .172 .000 4.3708* 

 Attitude  .193 .244 .000 6.515* 
 Economic 

Impact  
 .145 .188 .000 4.812* 

 Environmental 
Impact  

 .031 .036 .328 .979 

* P<.001 
{F (4, 695) = 53.835, ρ=.000} 
 
4. Discussions  

The main assumption of this study was that 
the local communities’ attitude and the socio-cultural, 
economic, and environmental impacts of educational 
tourism have relationship with residents practice in 
educational tourism. The assessment of this statement 
was carried out among a sample of 700 adult Malays 
in the Klang Valley, Malaysia. The results of 
multiple regression analysis indicated that the 

relationship between community attitude, along with 
the socio-cultural and economic impacts of 
educational tourism with residents practice is 
statistically significant.  

The results also showed that contacting with 
international students for residents in the Klang 
Valley take important place and help them to learn 
more about other cultures. In fact, the residents 
acknowledged the economic impact of international 
students on the Malaysian economy and the creation 
of more opportunities for local residents. Most 
previous studies in this field show that there is 
obviously an assumption that practices towards 
tourism involve tourism development and improve 
quality of life (Perdue, Long, and Allen, 1990; 
McCool and Martin, 1994; Andereck and Vogt, 
2000). However, there is a lack of study relating to 
residents' awareness, attitude and practice to 
educational tourism. 

Based on the results, the environmental 
impact of educational tourism did not have any 
significant influence on the local communities 
practice towards educational tourism. Nevertheless, 
this relationship appears to be confined to certain 
dimensions of community life related to public 
services such as public transport system and health 
care facilities in the area. It should be noted that the 
local government, tourism marketers, and 
entrepreneurs must focus on understanding the many 
different aspects of educational tourism in Malaysia. 
However, most of residents approved the positive 
impacts of educational tourism as a source of local 
community development for Malaysian residents. 
The fact that the local communities and their support 
is critical for the government’s policies to educational 
tourism development. 

For education tourism development, the 
study findings suggest that the international student 
numbers in Malaysian public and private higher 
education institutions relies not only on the quality of 
those institutions, but also to the impacts of 
educational tourism on the target region and 
residents. The study results proved that the 
relationship between the local communities’ attitude, 
the socio-cultural, and economic impacts of 
educational tourism are important in pursuit of 
residents’ practice in educational tourism 
development. In fact, factors such as more 
opportunities for local entrepreneurs, economic 
benefits to local people and small business, and 
employment opportunities may directly affect 
residents’ interaction with international students in 
their neighborhood. 

With regard to socio-cultural impacts like 
the quality of life, more cultural exchange between 
local residents and international students, the study 
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findings showed that local communities’ practice was 
also influenced by those factors in the Klang Valley, 
Malaysia. In addition, residents’ attitude was a main 
variable in relationship with their practice in 
educational tourism development. In other words, 
local communities’ view towards Malaysia as an 
educational hub may specifically influence on their 
practice such as communication with students. 
Nevertheless, it is important to say that all individual 
characteristics of local residents such as age, 
education, occupation, income and their culture may 
be crucial factors in relationship with their practice 
towards educational tourism progress. 
 
Limitations of the Study 

The first potential limitation that should be 
recognized is related to multivariable regression 
analysis because it does not reflect all specific factors 
which may affect practice in educational tourism in 
Malaysia. An independent variable may be 
inaccurately fallen from an analysis since its 
coefficient is not found to be significantly different 
from zero; this may direct to an underestimation of 
dependent variable. Another possible limitation that 
should also be acknowledged relates to analysis of 
cross-sectional studies or the data may contain 
significant errors. Furthermore, despite the focuses 
on tourism development in Malaysia, there has been 
limited research performed specifically on 
educational tourism. 
 
5. Conclusion 

The aim of this study is to investigate factors 
affecting educational tourism development among 
local communities in the Klang Valley, Malaysia. 
The results showed that socio-cultural impact, 
economic impact, and local community attitudes 
towards educational tourism had a significant role in 
residents’ communication with international students.  

This study creates some methodological and 
conceptual contributions to the understanding of local 
community response to educational tourism 
development. To begin with, a multi dimensional 
questionnaire for educational tourism development 
was developed to measure residents’ awareness and 
attitudes towards educational tourism in Malaysia. 
The results suggest that the instrument will be tested 
on other communities to ensure that it reacts 
appropriately in practice.  

The development of the scale responds to 
the call for the concern of standardized 
instrumentation for practice in tourism research 
(Tyrrell and Spaulding; 1984 Crompton, 1990; 
Lankford and Howard, 1994). Additional testing of 
attitude with this scale will offer a more certain basis 
for comparative study of the nature and changing 

dynamics of resident attitudes toward tourism 
(Lankford and Howard, 1994).  

Theoretically, this study supports previous 
studies in other aspects of tourism sector. However, 
additional analysis should be required for theory 
testing research beyond the scope of this paper. 
Additional insights can be attained through 
qualitative methods such as face to face interview 
with residents and the stake holders in charge for this 
segment of tourism. 

Finally, results of this study present useful 
information for both Ministry of Tourism and 
Ministry of Higher Education on educational tourism 
for sustainable development programs and help 
residents to know about successful tourism marketing 
strategies. It also provides new insights for future 
tourism studies and community development. 
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Abstract:   Colorectal cancer and its treatment may cause adverse effects to the social function, including work and 
productive life, relationship with the family, partners and friends, and other interests and social activities, the disease 
and treatment impact to patients' well-being and functional results is a topic of growing interest for the colorectal cancer 
researches. Although improvements in treatment regimens have beneficially impacted the prognosis of colorectal 
cancer, several quality of life issues result from potential side effects of such aggressive treatment. This study aimed to 
assess the effect of chemotherapy on quality of life for colorectal cancer patients before the beginning and 21 days after 
the first session of chemotherapy. The study was carried out in outpatient of the Cancer Institute. The sample consists 
of 80 patients diagnosed as colorectal cancer, postoperatively and undergoing chemotherapy. The European 
Organization for Research and Treatment of Cancer-Quality of life Core-30 (EORTC QLQ-C30) questionnaire was 
used to assess patient’s quality of life. Data were collected over a period of seven months started from September 2009 
to March 2010. The results revealed that all symptoms dimensions except fatigue, and functional dimensions related to 
physical, role, and cognitive functioning as well as overall functioning was significantly decreased post the 
chemotherapeutic session. Conclusion and recommendation explained that; for the improvement of quality of life, 
patients with colorectal cancer undergoing chemotherapy should be included in program to help them find out adopt, 
and deal with function and symptoms complication of chemotherapy.  
[Omibrahem A. Elsaie, Hend M. Elazazy and Seham A. Abdelhaie. The Effect of Chemotherapy on Quality Of Life 
of Colorectal Cancer Patients before and 21 Days after the First Chemotherapeutic Sessions. Life Sci J 
2012;9(4):3304-3314]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 489 
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1. Introduction 

Cancer is a disease that affects people in the whole 
world and may bring some impacts to patients and 
families' lives in different ways, since the diagnosis 
acknowledgement until the treatment choice, its process, 
and the rehabilitation. Colorectal cancer, the third 
leading cause of cancer death worldwide, represents 
10% of cancer diagnoses and deaths (1).More than 
800,000 new cases are diagnosed annually, including 
300,000 in the U.S. and Europe alone (2). Estimated new 
cases of colorectal cancer in United States in 2012 are 
103.170 while deaths are 51.690 (3).In Egypt, colorectal 
cancer is the 7th most common cancer with reported 
incidence of 1/100.000 cases (4). An increasingly 
important issue in oncology is to evaluate quality of life 
in cancer patients (5). The cancer-specific quality of life 
is related to all stages of the disease (6,7). In fact, for all 
types of cancer patients general quality of life 
instruments can be used to assess the overall impact of 
patients’ health status on their quality of life (8). 

Health-related quality of life (HRQOL) is an 
important outcome of cancer therapy, currently; quality 
of life has been introduced as an endpoint for treatment 
comparisons on many cancer types, particularly in 
advanced stages(9). Quality of life also, as an early 
indicator of disease progression could help the physician 
on daily practice to closely monitor the patients (10).In 
addition, quality of life may be considered to be the 

effect of an illness and its treatment as perceived by 
patients and is modified by factors such as impairments, 
functional stress, perceptions and social opportunities (11, 

12). According to the World Health Organization 
(WHO), quality of life is defined as individual 
perception of life, values, objectives, standards, and 
interests in the framework of culture. Quality of life is 
increasingly being used as a primary outcome measure 
in studies to evaluate the effectiveness of treatment(13-

16).Colorectal cancer and its treatment may cause 
adverse effects to the social function, including work 
and productive life, relationship with the family, 
partners and friends, and other interests and social 
activities (17). 

Physical and emotional integrity alterations, such 
as discomfort, pain, disfigurement, dependence and self-
esteem loss are reported by patients who realize deep 
changes to their quality of life in a short-term (18). The 
disease and treatment impact to patients' well-being and 
functional results is a topic of growing interest for the 
colorectal cancer researches. The main problems facing 
long-term cancer survivors are related to 
social/emotional support, health habits, spiritual/ 
philosophical view of life, and body image concerns (17). 
Recently, several studies have been developed in order 
to assess such alterations in individuals' lives through 
the Quality of Life (QOL) and Health Related Quality of 
Life (HRQL) Assessments (17-19).Accurate assessment of 
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health-related quality of life in patients with advanced 
colorectal cancer is essential to improve our 
understanding of how cancer and chemotherapy 
influence patients' life and to adapt treatment strategies 

(20).  A range of factors influence health-related quality 
of life assessments, and they may vary according to each 
study, however, health-related quality of life may be 
considered having a great mental, physical and social 
function level, as well as real life position (social role), 
which includes relationships, health perception, abilities, 
satisfaction with life and well-being. They may also 
include assessments of the patients' satisfaction level 
regarding the treatment, results, health state, and future 
perspectives (21). 

Currently, there are several therapeutic modalities 
for cancer treatment, such as: surgery (curative, 
palliative) chemotherapy, and radiation therapy, which 
may be used isolated or associated, and an increasing 
number of researches assesses the quality of life of 
colorectal cancer patients going through different 
treatment types(18,22,23). When assessing the value of a 
particular treatment, it is important to consider the 
impact it may have on the quality of life of those being 
treated. This is particularly so for cancer patients, whose 
life expectancy may be short (24).The relationship 
between colorectal cancer risk and physical activity and 
dietary habits has been well-established, but less is 
known about the relationship between these behaviours 
and quality of life post-diagnosis. Moreover, it is 
unknown whether this relationship is consistent across 
cancer stage or treatment setting (25). Although 
improvements in treatment regimens have beneficially 
impacted the prognosis of colorectal cancer, several 
quality of life issues result from potential side effects of 
such aggressive treatment. Consequently, shifting part 
of our focus in research and program development to 
address issues of quality of life and survivorship has 
become essential (26, 27). Moreover, quality of life 
measurements are considered essential to assess the 
impact caused by the treatment to patients' lives. 

Nurses, in their decision and actions, can influence 
their patient's quality of life. In addition, quality of life 
certainly has relevance of nursing; often patients consult 
nurse regarding how to obtain the best possible quality 
of life for themselves or for their family members. 
Moreover, quality of life is an important indicator of the 
success of nursing, medical, or health care intervention. 
Therefore, improving the health related quality of life 
for colorectal patients should be an interdisciplinary 
goal of physician, nurses; patients care technician, social 
worker and dietitians (28). Focusing nursing intervention 
on decreasing chemotherapy treatment symptoms, or to 
improve the patient ability to deal with them, improving 
functional abilities, decreasing limitation and identifying 
issues that affect general health perception could 
increase a patient's overall health related quality of 
life(29).Because nurses and other health professionals are 

interested in the influence that health and illness have on 
quality of life, the evaluation of the positiveness or 
negativeness of attributes that characterize one's quality 
of life appears to be of pertinent value(30). 
Aim of the study:  

The study aim to assess quality of life, to 
identify the domains affected in colorectal cancer 
patients undergoing chemotherapeutic treatment and to 
examine the relationship between socio-demographic 
characteristics and quality of life and correlate them 
with the quality of life domains. 
Research hypothesis: 
1. Colorectal patients undergoing chemotherapy; will 

have higher scores of quality of life and global 
health status before chemotherapy than 21 days 
after. 

2. Colorectal patients undergoing chemotherapy will 
have higher level of symptom or problems 21 days 
after first chemotherapeutic session than before.  

2. Materials and Method: 
Design:  
The study was quasi experimental design. 
Setting: 
  The study was carried out on outpatient of Cancer 
Institute affiliated to Ministry of Health. Tanta City. 
Subjects:  

A convenience sample of 80 patients diagnosed 
with colorectal cancer, post operatively, who attended 
the outpatient clinic for follow up and prior to the 
beginning of the first chemotherapeutic session. 
Inclusion criteria:  

Subjects were selected according to the following 
criteria: Adult, 18 years or older, both sex with 
colorectal cancer diagnosis, post operatively, for 
chemotherapy treatment, free from other chronic 
diseases, willing and able to communicate verbally and 
nonverbally, and have stable vital signs. 
Exclusion criteria:  

Subjects were excluded from the study if they had 
chronic disease such as renal failure, heart failure, 
diabetes mellitus, or hepatic failure, and if they had 
other types of cancer. 
Tool of the study: 
Quality of life interview questionnaire: It consists two 
parts: 
Part one:  

Related to patient's socio-demographic data which 
includes; age, sex, marital status, level of education, 
occupation and place of residence.  
Part two:  

This part was adapted to asses quality of life of 
colorectal patients using the quality of life 
questionnaire-C30 QLQ-C30 (Version 3.0) with 
functional/ symptom scale indicated (31). QLQ-C30 has 
been found to be a valid, reliable and useful research 
tool for Egyptian culture, it is a health related quality of 
life questionnaire validated specifically for cancer 
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patients by the European Organization for research and 
treatment of cancer (EORTC). Its quality of life model 
is multi-dimensional and European Organization for 
research and treatment of cancer group defines it 
according to the central elements of the functional 
status, cancer and treatment specific symptoms, 
psychological distress, social interaction, financial 
impact, perceived health status and overall quality of 
life. It is comprised of both multi item scale and single 
item measures. These include 30 questions which cover 
five functional scales: physical, emotional, cognitive, 
social, and role functioning, a global health or overall 
quality of life, three symptom scales in order to measure 
fatigue, pain, nausea and vomiting, and five single items 
to assess symptoms such as: dyspnea, insomnia, appetite 
loss, constipation, diarrhea; and one single item which 
assesses financial difficulties. Each of the multi-item 
scales includes a different set of items, no item occurs in 
more than one scale.  
Scoring system: 

QLQ-C30 generates scores in the functional and 
symptoms scales. The principles of the scoring these 
scales is done as follow: 
1. Estimating the average of the items that contribute 

to the scale; this is the raw score.    
2. Using of the linear transformation to standardize 

the row score, each score is transformed in a scale 
from 0 to 100. According to EORTC guidelines, a 
high scale score represents a higher response level, 
thus a high score for a functional scale represents a 
high or healthy level of functioning, and high score 
for the global health status represents a high QOL, 
but a high score for a symptom scale items 
represents a high level of symptom or problems. 

Method: 
1. An official Permission to carry out the study was 

obtained from the responsible authorities. 
2. Patient's written consent to participate in the study 

was obtained. 
3. Patient's confidentiality was ascertained.  
4. The original English language copy of EORTC scale 

was adoptive and modified by the researchers; it was 
tested for validity and applicability, necessary 
modifications were done. 

5. The reliability of the interview questionnaire has been 
acceptable and was tested by using Cronbuch's 
Alpha test and it was greater than .70.  

6. Patient who fulfilled the inclusion criteria was 
selected, and the purpose of the study was explained 
to each patient. 

7. The interview questionnaire was conducted 
individually by the researchers for data collection 
twice: 
 Post operative and prior to the beginning of the 

first chemotherapeutic session. 
 21 days after the first chemotherapeutic 

session. 

8. The interview questionnaire lasts for 20-30 minutes 
with little clarification to some patient if needed. 

Statistical analysis: 
For categorical data the number and percentage 

were calculated. For calculating the difference in 
frequency of functions and symptoms before and after 
chemotherapy median, Interquartile range, mean rank 
and Wilcoxon signed rank test were used. The 
differences between median values were calculated for 
each dimension and the effect of different variables on 
this mean difference was tested using median, 
Interquartile range, mean rank, Mann- Whitney and 
Kruskal-Wallis Test. The level of significance was 
adopted at p ≤ 0.05. 
3. Results: 

The subjects comprised of 80 patients attending 
outpatient clinic, Tanta Cancer Institute, with age ranged 
from 41-76 years. As for sex, more than half of the 
subjects were female (57.5%), and majority of them 
(92.5%) were married, while (40%) of them were 
housewives and illiterate, and only (12.5%) and (10%) 
of them were retired and have university level of 
education respectively. Regarding to place of residence, 
about three quarters of the subjects (72.5%) were from 
rural area. 

Table (1): Total score of QOL items for 
colorectal cancer patient pre and 21 days post 
chemotherapy. In this table, it can be seen that the 
highest score of functioning dimensions before 
chemotherapy was related to role and cognitive 
functioning with a medium of 100.00 each and 
Interquartile range of 50.00, 20.00 respectively. The 
table also showed that functional dimension of QOL 
related to physical, role, and cognitive functioning as 
well as overall functioning was significantly decreased 
post chemotherapy with p value = 0.00 each, a negative 
rank of 40.64, 27.50, 42.15, 40.96 and positive rank of 
13.50, 0.00, 21.5, 12.5 respectively. This table also 
shows that global health status was decreased post 
chemotherapy with a median of 66.67 and 50 and 
Interquartile range of 50.0, 33.33 before and after the 
chemotherapy respectively, although the decrease was 
not significantly with p = 0.135.  

Concerning symptom dimension of QOL of 
colorectal cancer patients, the same table revealed that 
there was a significant increase in symptom dimension 
21 days after the chemotherapy as related to pain, 
nausea and vomiting, diarrhea and constipation, 
dyspnea, insomnia, and anorexia and overall symptom 
with a median of 40.00, 0.00, 16.67, 57.97, and 57.02 
respectively pre chemotherapy and 60.00, 66.67, 50.00, 
72.46, 96.49 respectively post chemotherapy ,negative 
rank of 16.50, 0.00, 19.00, 26.89, and 6.00 respectively 
and a positive rank of 37.28, 38.50, 40.79, 40.59, and 
42.32 respectively with p value = 0.00 each. 

Table (2): Correlation between function, 
symptom, and global dimensions of QOL of 
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colorectal cancer patients. It is obvious that no 
significant correlation was found between function, 
symptom, or global dimensions of QOL of colorectal 
cancer patient since p value = 0.474, 0.836 and 0.638 
respectively. 

Table (3): Correlation between QOL items of 
colorectal cancer patients and their age pre and 21 
days post chemotherapy. This table illustrate that, the 
only significant correlation of QOL items was found 
between role functioning and nausea and vomiting with 
patient age pre the first chemotherapeutic session with P 
= 0.031 and 0.047, respectively. 

Table (4): Correlation between QOL items of 
colorectal cancer patients and their place of 
residence pre and 21 days post chemotherapy. From 
this table, it can be concluded that the only significant 
correlation was found between role functioning of QOL 
and patients from rural area pre chemotherapy with a 
median of 100.00, interquartile range of 25.00, a mean 
rank of 21.91 with p= 0.00.  

 Table (5): Correlation between QOL items of 
colorectal cancer patients and their gender pre and 
21 days post chemotherapy.  The table illustrated that, 
there was a significant correlation was found between 
female patients and physical function of QOL items pre 
chemotherapy with a mean rank of 44.67with p= 0.052, 
and global health status with a mean rank 46.11, 22.89 

pre and post chemotherapy respectively with p= 0.010. 
For male patient the significant correlation was found 
between cognitive functioning and diarrhea and 
constipation pre and post chemotherapy with mean rank 
of 45.79, 48.15 in the pre and 21.12, 21.21in the post 
chemotherapy respectively with p = 0.053 and 0.007, 
respectively.  

Table (6): Correlation between QOL items of 
colorectal cancer patients and their occupation pre 
and 21 days post chemotherapy. This table 
demonstrated that the there was a significant 
correlations were found between patient occupation and; 
role, emotional and cognitive functioning of QOL with 
p= 0.007, 0.022 and 0.002 respectively. In addition the 
same table shows that there was significant correlation 
was found between patient occupation and nausea and 
vomiting and diarrhea and constipation with p= 0.028 
and 0.001, respectively. 

Table (7): Correlation between QOL items of 
colorectal cancer patients and their level of education 
pre and 21 days post chemotherapy. In this table, the 
only significant correlation was found between physical 
functioning and patients education pre chemotherapy 
with a median of 60, 80, 60, 30 and Interquartile range 
of; 20,60, 20, 35 for illiterate, read and write, diploma 
and university level of education respectively with p = 
0.001.  

 
Table (1): Total score of QOL items for colorectal cancer patient pre and 21 days post first chemotherapeutic sessions  

QOL Items 
Pre Post 

Mean Rank (Post-
Pre) 

Wilcoxon Signed 
Ranks Test 

Median 
Interquartile 

Range 
Median 

Interquartile 
Range 

Negative 
Ranks 

Positive 
Ranks 

Z 
P-

value 
Function dimensions 
1.Physical 

60.00 35.00 20.00 20.00 40.643 13.500 -7.248 0.000 

2.Role  100.00 50.00 50.00 50.00 27.500 0.000 -6.804 0.000 
3.Emotional  12.50 25.00 12.50 25.00 21.700 19.300 -0.340 0.734 
4.Social  0.00 29.17 0.00 33.34 28.083 28.813 -1.023 0.306 
5.Cognitive   100.00 20.00 60.00 35.00 42.147 21.500 -6.755 0.000 
Overall functions -23.46 21.22 -50.46 23.15 40.959 12.500 -7.437 0.000 
Symptom dimensions 
1.Fatigue 

85.84 39.34 92.99 39.34 35.429 33.850 -1.113 0.266 

2.Pain 40.00 40.00 60.00 20.00 16.500 37.278 -5.897 0.000 
3.Nausea& vomiting 0.00 29.17 66.67 33.33 0.000 38.500 -7.602 0.000 
4.Diarrhea& constipation 16.67 33.33 50.00 0.00 19.000 40.794 -6.875 0.000 
5.Dyspnea, insomnia& anorexia 57.97 28.98 72.46 28.98 26.885 40.591 -3.200 0.001 
Overall symptoms 57.02 15.36 96.49 20.84 6.000 42.316 -7.667 0.000 
Global health status 66.67 50.00 50.00 33.33 39.935 38.875 -1.496 0.135 

 
Table (2): Correlation between quality of life dimensions of colorectal cancer patients pre and 21 days post first 
chemotherapeutic sessions 
Correlations 
  Function dimensions Symptom dimensions 
Symptom 
dimensions 

r 0.117  
p-value 0.474  

Global 
Health   

r -0.034 -0.077 
p-value 0.836 0.638 
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Table (3) Correlation between quality of life dimensions of colorectal cancer patients and their age pre and 21 days 
post first chemotherapeutic sessions   

QOL dimension 
Age 

Pre Post 
r P-value r P-value 

Function dimension 
1.Physical

0.091 0.420 -0.04 0.78 

2.Role -0.241 0.031 -0.18 0.28 
3.Emotional -0.118 0.296 -0.11 0.50 
4.Social -0.110 0.331 0.01 0.94 
5.Cognitive 0.034 0.762 -0.04 0.81 
Overall functions -0.134 0.237 -0.16 0.33 
Symptom dimension 
1.Pain

-0.012 0.916 0.05 0.76 

2.Fatigue -0.127 0.260 -0.09 0.57 
3.Nausea and vomiting 0.222 0.047 -0.08 0.60 
4.Constipation and diarrhea 0.026 0.817 0.05 0.77 
5.Dyspnea, insomnia& anorexia -0.003 0.981 -0.12 0.47 
Overall symptoms 0.026 0.819 -0.07 0.65 
Global health status -0.193 0.087 0.29 0.06 

Table (4): Correlation between quality of life dimensions of colorectal cancer patients and their place of residence pre 
and 21 days post first chemotherapeutic sessions  

Mann-Whitney 
Test (P-value) 

Mean 
rank 

Post 
Mean 
rank 

Pre 
Residence 

QOL Items 

post pre 
Interquartile 

Range 
Median 

Interquartile 
Range 

Median 

0.99 0.947 
40.397 20.00 20.00 20.48 30.00 60.00 Rural Function 

dimensions 
1.Physical 40.773 20.00 20.00 

20.55 
40.00 60.00 Urban 

0.18 0.000
45.810 100.00 50.0021.91 25.00100.00Rural 

2.Role
26.500 50.00 0.00 16.77 50.0050.00 Urban 

0.24 0.291
38.845 25.00 12.5019.19 31.2512.50Rural 

3.Emotional
44.864 37.50 25.0023.95 25.0012.50Urban 

0.31 0.823 
40.155 33.33 0.00 19.36 33.33 0.00 Rural 4.Social
41.409 33.33 16.67 23.50 16.67 0.00 Urban 

0.69 0.757
40.052 30.0060.0020.93 20.00100.00Rural 

5.Cognitive
41.682 60.0060.0019.36 40.00100.00Urban 

0.56 0.646 
41.224 23.15 -54.32 19.84 30.86 -23.46 Rural Overall functions 
38.591 23.15 -38.89 22.23 15.43 -23.46 Urban 

0.90 0.228 
38.603 35.77 85.84 20.36 42.92 85.84 Rural Symptom 

dimensions 
1.Fatigue 45.500 42.92 100.14 20.86 28.61 100.14 Urban 

0.19 0.260 
38.776 20.00 60.00 19.07 40.00 40.00 Rural 2.Pain
45.045 40.00 80.00 24.27 60.00 40.00 Urban 

0.71 0.321 
39.259 33.33 66.67 20.91 16.67 0.00 Rural 3.Nausea&

vomiting 43.773 33.33 66.67 19.41 33.33 0.00 Urban 

0.59 0.681 
39.879 0.00 50.00 20.97 33.33 16.67 Rural 4.Diarrhea&

constipation 42.136 0.00 50.00 19.27 33.33 16.67 Urban 

0.54 0.560 
39.603 14.49 72.46 21.17 28.99 57.97 Rural 5.Dyspnea,

insomnia& 
anorexia 42.864 43.48 57.97 18.73 14.49 57.97 Urban 

0.94 0.264 
38.741 19.74 96.49 20.59 15.35 57.02 Rural Overall 

symptoms 45.136 26.32 96.49 20.27 13.16 57.02 Urban 

0.33 1.000 
40.500 16.67 50.00 19.43 50.00 66.67 Rural Global health 

status 40.500 66.67 50.00 23.32 50.00 50.00 Urban 
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Table (5): Correlation between quality of life dimensions of colorectal cancer patients and their gender pre and 21 days 
post first chemotherapeutic session. 

 

Mann-Whitney 
Test (P-value) 

 
Mean 
rank 

Post 
Mean 
rank 

Pre 
Sex 

 
QOL Items 

p z 
Interquartile 

Rang 
Median 

Interquartile 
Range 

Median 

0.052 -1.939 
23.21 20.00 40.00 34.853 40.000 60.000 Male Function dimensions 

1.Physical  18.5 20.00 20.00 44.674 20.000 80.000 Female 

0.945 
 

-0.069 
23.09 100.00 50.00 40.324 50.000 100.000 Male 

2.Role  
18.59 0.00 50.00 40.630 50.000 100.000 Female 

0.177 
 

-1.351 
20.65 31.25 12.50 44.500 43.750 12.500 Male 

3.Emotional  
20.39 12.5 25.00 37.543 25.000 12.500 Female 

0.169 
 

-1.375 
22.35 33.33 0.00 44.500 33.333 0.000 Male 

4.Social  
19.13 0.00 50.00 37.543 16.667 0.000 Female 

0.053 
 

-1.936 
21.12 30.00 60.00 45.794 20.000 100.000 Male 

5.Cognitive  
20.04 60.00 40.00 36.587 40.000 80.000 Female 

0.124 
 

-1.539 
24.65 19.29 -38.89 45.088 19.290 -23.457 Male 

Overall functions 
17.43 -54.32 15.43 37.109 30.864 -23.457 Female 

0.322 
 

-0.990 
22.24 42.92 100.14 43.441 35.765 85.837 Male Symptom dimensions 

1.Fatigue 19.22 85..84 28.61 38.326 42.918 85.837 Female 

0.625 
 

-0.488 
21.03 30.00 60.00 41.912 40.000 40.000 Male 

2.Pain 
20.11 60.00 20.00 39.457 40.000 40.000 Female 

0.086 
 

-1.718 
21.56 41.67 66.67 36.441 0.000 0.000 Male 

3.Nausea& vomiting 
19.72 66.67 33033 43.500 33.333 0.000 Female 

0.007 
 

-2.685 
21.21 0.00 50.00 48.147 25.000 16.667 Male 

4.Diarrhea& constipation 
19.98 50.00 0.00 34.848 16.667 0.000 Female 

0.301 
 

-1.034 
15.68 28.99 57.97 43.500 28.986 57.971 Male 5.Dyspnea, insomnia& 

anorexia 24.07 72.46 28.99 38.283 28.986 57.971 Female 

0.205 
 

-1.267 
20.79 26.32 96.49 44.265 17.544 57.018 Male 

Overall symptoms 
20.28 96.49 17.54 37.717 13.158 57.018 Female 

0.010 
 

-2.571 
17.26 16.67 50.00 32.912 50.000 33.333 Male 

Global health status 
22.89 50.00 33.33 46.109 33.333 66.667 Female 

 
Table (6): Correlation between quality of life dimensions of colorectal cancer patients and their occupation pre and 21 
days post chemotherapeutic session. 

 
 QOL Items 

   Occupation Kruskal-Wallis Test 
Housewife Farmer Employee Free work Retired X2 P-value 

Function dimension 
1.Physical  

Pre Median 80 60 60 60  2.12  
  

0.206 
  IQR 60 40 20 55  

Post Median 20 20 20 40 40 
IQR 20 20 20 30 30 

2.Role Pre Median 75 50  100 100 10.47  
  

0.007 
  IQR 50 50  37.5 75 

Post Median 0 0 50 75 0 
IQR 50 50 50 50 50 

3.Emotional  Pre Median 12.5 12.5 12.5 37.5 0 2.30  
  

0.022 
  IQR 39.563 39.929 36.375 65 31.3 

Post Median 12.5 0 18.75 25 0 
IQR 25 25 43.75 28.13 31.25 

4.Social  Pre Median -8.333 0 8.333 -8.333 0  1.20 
  

0.463 
  IQR 16.667 16.667 29.167 29.167 25 

Post Median 0 0 0 -8.33 33.33 
IQR 33.33 33.33 33.33 29.17 75 

5.Cognitive Pre Median 80  90 100 100  1.85 
  

0.002 
  IQR 40  35 45 30 

Post Median 60 60 60 40 60 
IQR 35 20 30 45 40 

Overall functions 
 

Pre Median -23.457 -23.457 -23.457 -15.741 -31.173  1.75 
  

0.151 
  IQR 28.935 23.148 21.219 28.935 27.006 

Post Median -54.32 -46.60 -46.60 -42.75 -62.04 
IQR 15.43 46.30 28.94 25.08 50.15 

Symptom dimensions 
1.Fatigue 

Pre Median 78.684 85.837 85.837 78.684 71.531  6.65 
  

0.569 
  IQR 50.072 42.918 21.459 42.918 50.072 

Post Median 85.84 85.84 107.30 85.84 100.14 
IQR 28.61 71.53 39.43 71.53 50.07 

2.pain 
 

Pre Median 40 20 40 50 40  0.67 
  

0.503 
  IQR 60 40 30 50 20 
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Post Median 70 60 60 70 60 
IQR 20 40 50 35 60 

3.Nausea& vomiting Pre Median 0 0  0 33.333  4.05 
  

0.028 
  IQR 33.333 16.667  25 33.333 

Post Median 66.67 66.67 83.33 75 83.33 
IQR 33.33 33.33 45.83 29.17 41.67 

4.Diarrhea& constipation 
 

Pre Median 0 33.333 25 16.667 0  4.84 
  

0.001 
  IQR 16.667 16.667 45.833 25 50 

Post Median 50 50 50 41.67 50 
IQR 0 0 0 29.17 25 

5.Dyspnea, insomnia& anorexia  Pre Median 57.971 57.971 57.971 65.217 57.971  7.57 
  

0.306 
  IQR 21.739 43.478 28.986 25.362 36.232 

Post Median 72.46 57.97 72.46 43.48 57.97 
IQR 10.87 28.99 28.99 32.61 57.97 

Overall symptoms 
 

Pre Median 57.018 57.018 63.596 65.789 57.018  7.20 
  

0.531 
  IQR 20.833 17.544 13.158 27.412 4.386 

Post Median 94.30 83.33 100.88 85.53 96.49 
IQR 19.74 21.93 18.64 35.09 37.28 

Global health status Pre Median 66.667 33.333 66.667 50 50  2.08 
  

0.068 
  IQR 33.333 16.667 33.333 66.667 66.667 

Post Median 50 50 50 41.67 50 
IQR 33.33 16.67 16.67 41.67 41.67 

 

 
Table (7): Correlation between quality of life dimensions of colorectal cancer patients and their education pre and 21 
days post first chemotherapeutic session. 

QOL Items  Education Kruskal-Wallis Test 

Ill. R&W Dip. Univ. X2 P-value 
Function dimensions 
1.Physical  

Pre Median 60 80 60 30 16.979 0.001 
IQR 20 60 20 35 

Post Median 30.00 20.00 20.00 30.00 0.12 0.99 
IQR 20.00 20.00 20.00 50.00 

2.Role  
 

Pre Median 100 50 100 100 2.887 0.409 
IQR 50 50 50 37.5 

Post Median 50.00 0.00 50.00 50.00 1.86 0.60 
IQR 100.00 50.00 50.00 100.00 

3.Emotional Pre Median 6.25 12.5 12.5 18.75 5.32 0.15 
IQR 46.875 37.5 25 21.875 

Post Median 12.50 25.00 0.00 18.75 3.99 0.26 
IQR 25.00 37.50 25.00 12.50 

4. Social Pre Median 0 0 -16.667 0 3.459 0.326 
IQR 33.333 16.667 33.333 25 

Post Median 0.00 0.00 0.00 -8.33 1.03 0.80 
IQR 33.33 50.00 50.00 29.17 

5. Cognitive Pre Median 90 80 100 100 2.794 0.425 
IQR 35 40 20 30 

Post Median 60.00 40.00 60.00 60.00 3.22 0.36 
IQR 20.00 40.00 10.00 40.00 

Overall function Pre Median -23.457 -15.741 -31.173 -31.173 4.471 0.215 
IQR 19.29 15.432 38.58 21.219 

Post Median -50.46 -46.60 -54.32 -46.60 0.22 0.97 
IQR 23.15 23.15 30.86 44.37 

Symptom dimensions 
1.Fatigu  

Pre Median 71.531 100.143 85.837 78.684 5.129 0.163 
IQR 25.036 57.225 21.459 53.648 

Post Median 100.14 85.84 71.53 85.84 7.38 0.06 
IQR 39.34 28.61 50.07 71.53 

2.Pain 
 

Pre Median 40 40 20 50 3.726 0.293 
IQR 35 60 50 35 

Post Median 70.00 60.00 60.00 70.00 0.55 0.91 
IQR 40.00 20.00 30.00 35.00 

3.Nausea& vomiting 
 

Pre Median 0 0 0 16.667 6.02 0.111 
IQR 33.333 0 25 33.333 

Post Median 66.67 66.67 83.33 66.67 1.24 0.74 
IQR 29.17 33.33 41.67 37.50 

4.Diarrhea& constipation Pre Median 16.667 16.667 0 8.333 1.526 0.676 
IQR 50 16.667 33.333 29.167 

Post Median 50.00 50.00 50.00 50.00 5.90 0.12 
IQR 0.00 0.00 33.33 25.00 
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5.Dyspnea, insomnia& anorexia 
 

Pre Median 57.971 57.971 57.971 65.217 3.795 0.284 
IQR 28.986 0 36.232 47.101 

Post Median 72.46 72.46 72.46 65.22 0.56 0.91 
IQR 39.86 28.99 21.74 36.23 

Overall symptom 
 

Pre Median 57.018 57.018 57.018 67.982 2.236 0.525 
IQR 8.772 30.702 8.772 26.316 

Post Median 96.49 92.11 96.49 85.53 3.78 0.29 
IQR 21.93 21.93 21.93 43.86 

Global health status Pre Median 58.333 50 66.667 75 0.804 0.849 
IQR 50 66.667 41.667 54.167 

Post Median 50.00 50.00 50.00 33.33 3.40 0.33 
IQR 29.17 33.33 25.00 25.00 
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Figure (1) Quality of life dimensions of patients with colorectal cancer before and 21 days after the first 
chemotherapeutic sessions 
 
4. Discussion: 

Quality of life is an important issue for patients 
with colorectal cancer; accurate assessment of health 
related quality of life in patients with colorectal 
cancer is essential to improve our understanding of 
how cancer and chemotherapy influence patients, life 
and to adopt treatment strategies. The results of the 
present study proved that; for functional dimensions 
of QOL, physical, role, and cognitive functioning as 
well as overall functioning was significantly 
decreased post the chemotherapeutic session  and the 
decreased wasn't significantly as related to emotional 
and social functioning, regarding symptoms 
dimension of QOL; the result of the present study 
also proved that; all symptoms dimensions was 
significantly decreased post the chemotherapeutic 
session except fatigue and the global health status 
wasn't significantly decreased after chemotherapy, 
this result in accordance with Turgay et al (2008) (32) 
who mentioned that all of the post chemotherapy 
mean scores from the quality of life instrument were 
statistically significant lower at day of 21 except for 
the cognitive functioning subscale and added that 

overall, initial chemotherapy was found to have a 
significantly negative effect on the quality of life of 
cancer patients, the result also in agreement with 
Hurny et al (1996) (33) who  proved that 
chemotherapy had an measurable adverse effect on 
QOL in women with node positive operable breast 
cancer, also Pagano et al (2008) (34) added that 
chemotherapy is a treatment known to have a 
significant impact on QOL, moreover, Arndt et al 
(2005) (18) stated that there was statistically differences 
with cognitive function, pain, and appetite loss and 
the global health status was considered satisfactory. In 
contrast of the present study, Conroy (2003) (20) stated 
that more than half of the patients treated with 
palliative chemotherapy have an improvement or at 
least preservation of their health related quality of 
life,  also Bouvier (2008) (35) mentioned that patient 
receiving adjuvant chemotherapy for colon cancer 
actually had better physical functioning than patient 
not receiving  adjuvant chemotherapy, in addition, 
Tsunoda et al (2009) (36) added that overall health 
related QOL didn't deteriorate during adjuvant 
chemotherapy with colorectal cancer despite the 
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effect from surgical damage. Also the result of the 
present study was disagreed with Dehkordi et al 
(2009) (37) who stated that chemotherapy can lead to 
better sleep pattern in cancer patients and Chen et al 
(2008) (38) who found that QOL in lung cancer 
patients during the chemotherapy has been improved 
slightly over the baseline values, and Heras (2009) 
(39) who mentioned that fatigue intensity increased 
gradually during chemotherapy, also Barras et al 
(2001) (40)contradict this result and added that there 
was no differences between groups in quality of life 
at the initial assessment or once the treatment was 
completed and insomnia was the symptom with the 
highest impact on the quality of life.  

According to the world health organization, 
QOL is defined as individual perception of life, 
values, objectives, standard, and interests in the 
framework of culture (23), the result of the present 
study shows that QOL domains which affected 
significantly by patient' age were related to; role 
functioning and nausea and vomiting, and also there 
was correlation between role functioning of QOL 
and patients from rural area which may be attributed 
by the fact that  patient from rural area encountered 
travel related difficulties and transportation financial 
burden particularly during treatment as outpatients 
which may affect their role functioning,   this result 
is in constant with Kafa (2010) (41) who found that 
there is a statistical significant correlation between 
age and psychological dimension of quality of life,  
in addition, Kamal (2008) (42) stated that the 
residency doesn't correlate with the indicies of 
quality of life and Nicolussi et al (2009) (43) found no 
correlation between QOL and age, gender, social 
status, marriage and job, moreover, Dehkordi et al 
(2009) (37) who mentioned that there was no 
correlation between QOL and variables such as age, 
sex, marital status duration of disease, economic 
condition and occupational function, also the result 
of the present study is in disagreement with Mokabel 
(1997) (44), Bouvier et al (2008) (35) who indicated 
that there was a weak correlation between age and 
quality of life domain. 

The result of the present study illustrated 
that there was a significant correlation between 
female patient and physical and global health status 
where these domains are most affected and for male 
patient the significant correlation was found between 
cognitive functioning and diarrhea and constipation, 
this may be attributed to the fact that women are 
physically weaker than men and they are more 
affected by the dramatic effect of surgery as well as 
the side effect of the chemotherapy, these result is in 
agreement with Schmidt (2005) (45) who reported 
that global health status and physical functioning 
were significantly worse for women than for men 
also Kafa (2010) (41) found a statistical significant 

differences between sex and total score of physical 
functioning and psychological status. In addition 
Nicolussi et al (2009) (43) supported this result and 
added that lower QOL scores were observed among 
women specifically related to pain, insomnia, fatigue, 
constipation and appetite loss while men have 
reported better score in the emotional and cognitive 
function scale than women, on the other hand the 
result of the present study was in disagreement with 
Dehkordi et al (2009) (37), Nicolussi et al (2009) (43) 
who proved no correlation between QOL and gender. 

In relation to occupation, the result of the 
this study showed that; occupation affects greatly and 
significantly role, emotional, and cognitive  
functioning post chemotherapy which may be 
explained by the fact that due to their disease and its 
treatment, patients are at leave from the work, away 
from home and family responsibilities which may 
affect their role, cognitive and emotional status, the 
result of the present study also showed that, for 
symptom dimensions of QOL, nausea and vomiting, 
diarrhea and constipation are most affected symptoms 
by occupation post the chemotherapy which may be 
explained that these symptoms are the most common 
adverse effect of chemotherapy. The result of the 
present study is in disagreement with Uwer et al 
(2011) (46) who found that there was no correlation 
between QOL and the type of job, and with Kamal 
(2008) (42) who stated that occupation as a patients' 
variable, hadn't correlate with the patients QOL. 

In relation to level of education, the present 
study revealed that; only correlation was found 
between physical functioning and patients level of 
education, this result is in accordance with Kamal 
(2008) (42) who stated that level of education is not 
correlate with indices of QOL, and Uwer et al (2011) 

(46) and Dehkordi et al (2009) (37) who mentioned that 
no correlation was found between QOL and patients' 
educational level, in contrast to the finding of the 
present study, Nicolussi et al (2009) (43) mentioned 
that concerning educational level, patients who had 
completed superior education reported having more 
social difficulties of QOL. 
 
Conclusion and recommendations 
       Conclusion: Based on the findings of the study, it 
can be concluded that: 
 Most function dimensions of QOL for colorectal 

cancer patient significantly decreased post the 
first chemotherapeutic session. 

 All symptom dimensions except fatigue and 
overall symptoms have been increased post the 
first chemotherapeutic session.  

 No significant correlation was found between 
function, symptom, or global dimensions of 
QOL of colorectal cancer patient 
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 Role function affected by patients from rural 
area, female patients affected more than males 
as related to physical function and global health 
status.  

 Recommendations: based on the findings of 
this study, it can be recommended that: 
 Nursing stuff should be encouraged to 

attend up to date scientific conferences and 
workshops related to improving QOL of 
cancer patients undergoing chemotherapy. 

 Patients with colorectal cancer for 
chemotherapy should be included in 
program to help them find out and adopt 
with function and symptoms complication 
of chemotherapy. 

 Using of different strategies to improve the 
patient ability to deal with function and 
symptoms complication of chemotherapy. 

 Integrate the quality of life of patient with 
chronic illness and cancer in nursing 
curriculum for under and postgraduate 
students. 

 Nursing curriculum should be directed 
towards the importance of nurse's role in 
different stages of cancer including 
diagnosis, treatment and rehabilitation. 

(2) Recommendations for future studies: 
 Further research is needed in this area for 

nursing staff to provide more 
comprehensive evaluation of quality of life 
for patients with cancer, patients who are 
receiving other complementary therapy for 
cancer treatment, and patient with non-
operable cancer types. 

 Development of strategy to help patients' 
improvement of their quality of life.   
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1. Introduction 

For the last two decades, due to an 
increasingly competitive, saturated and dynamic 
business environment, retail banks in many countries 
have adopted customer-driven philosophies to address 
the rapid and changing needs of their 
customers.Customer satisfaction, since the early 
1990s, has been a source of strategic competitive 
advantage for many companies worldwide. According 
to Westbrook and Reilly (1983) satisfaction is an 
emotional response to the experiences provided by, or 
associated with particular products or services 
delivered to customers, the purchasing process, as 
well as the purchase pattern and buying behavior of 
consumers. As satisfaction is a multidimensional 
concept, various definitions have been proposed, 
which, however, mainly refer to the fulfillment of 
customer expectations. Satisfaction is also considered 
to be a customer perception, which means that the 
specific information is not readily available 
(Grigoroudis and Siskos 2010). In the financial 
services sector, the relevance of customer analysis 
continues to grow (Lees et al., 2007), as provision of 
the service often requires interaction between the 
customer and the company’s employees (Michel, 
2004). Although banks try to provide error-free 
services, the service delivery process is complicated 
by simultaneous production and consumption. 
Consequently, service failures are quite frequent in the 
banking industry (Casado-Dı´az et al., 2007), with the 
subsequent reduction in customer satisfaction and, on 

occasions, customer complaint. Numerous research 
efforts have shown that the long-term business success 
is closely linked to the organization’s ability to adapt 
to continuously differentiating customer preferences 
and needs (see for example Grigoroudis and Siskos 
2010). The highly competitive environment in which 
banks operate, has led them to give more and more 
importance to the services they provide and to the 
efficient allocation of their available resources. Bank 
branches have indeed a crucial impact on the bank’s 
operating system, since they are the intermediaries 
between the customer base and the banks themselves. 
In this context, Soteriou and Stavrinides (1997) argue 
that branch performance affects the bank directly and 
systemically. 

The banking sector is heavily influenced by 
the changes in the economic environment and this 
customer orientation philosophy (see for example 
Grigoroudis et al. 2002). Banks and the entire 
financial services industry faced, particularly during 
the last two decades, a great number of major reforms, 
to which their adaptation was crucial. The new scene 
of the competitive environment led at length to radical 
strategic readjustments of the banks’ role. 

The measurement of customer satisfaction 
has witnessed dramatic growth over the last two 
decades (Walker et al., 2008). During this period, 
more than 15,000 scholarly articles and business 
reports have been published on the topic of customer 
satisfaction, and many researchers have attempted to 
develop theoretical and methodological frameworks to 
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measure customer satisfaction in a more reliable 
fashion (Meng et al .,  2008). 
 
2. Literature Review 
2.1. Customer Satisfaction 

Most researchers agree that customer satisfaction 
refers to an attitude or evaluation formed by a 
customer comparing pre-purchase expectations of 
what they would receive from the product or service to 
their subjective perceptions of the performance they 
actually did receive (cited Drake et al., 1998). 
Measures of overall customer satisfaction typically 
capture consumer expectations towards the service 
provided, as well as how far the provided service is 
from their ideal (see Soderlund, 2006 Customer 
satisfaction is a fundamental determinant of long-term 
consumer behavior (Oliver, 1980; cited in Cooil et al., 
2007). In order to control customer defection, most 
companies focus on managing customer satisfaction 
(cited in Cooil et al., 2007). Customer satisfaction has 
gained very much attention in the last few decades in 
all areas of production. In an increasingly competitive 
and dynamic environment, greater attention is 
continuously paid to customer relationships and 
satisfied customers (Eriksson and Vaghukt, 2000). 
The concept of satisfaction has been the subject of 
numerous controversies over the last 30 years. The 
current tendency is to define it as: A phenomenon that 
is not directly observable (a psychological state that 
must be distinguished from its behavioral 
consequences . . .) . . . an evaluative judgment . . . that 
results from cognitive processes and that integrates 
affective elements . . . a global judgment of a 
consumer experience . . . with a relative character, 
resulting from the fact that the evaluation is a 
comparative process between a consumer’s subjective 
experience and an initial reference base . . . (Aurier 
and Evrard, 1998). 

In addition, measuring customer satisfaction has 
several benefits for organisations: 
 .Improvement of communication between parties 
and enabling mutual agreement; 
 .Recognition of the demand of improvement in the 
process; 
 .Better understanding of the problems; 
 .Evaluation of progress towards the goal; and 
 .Monitoring and reporting accomplished results and 
changes. 
2.2. Service quality in bank 

The banking sector in Iran virtually remains one 
of the most significant drivers of economic activities 
after the oil industry. Amongst other factors, bank 
dissatisfaction typically stems from rising fees 
(Colgate and Hedge, 2001; Santonen, 2007), and 
customers usually switch banks to achieve more 

favourable prices (Farquhar and Panther, 2007). 
Improving customer satisfaction has been identified as 
one of the major challenges in the bank in the recent 
decade. A number of reports have highlighted the need 
for a change, greater efficiency and stronger client 
focus in the bank (Egan, 1998; Latham, 1994). 
According to Gro¨nroos (1990), customer-perceived 
service quality has two dimensions: the functional 
dimension (process), which denotes “how” in the 
customer-seller interaction and the technical 
dimension (outcome), which relates to “what” in the 
actual service provision. Evidence supports the notion 
that service management is concerned with not only 
the technical but also the functional quality (Kang, 
2006). A significant implication of this similarity in 
offered products and services is that retail banks are 
no longer able to exclusively depend on their product 
and service offerings to gain a sustainable competitive 
advantage in the retail banking market (Walker et al., 
2008). Thus, retail banks have come to realize the 
importance of differentiating themselves from their 
competitors on the basis of superior customer service 
(Beerli et al., 2004) and relying on effective defensive 
marketing strategies instead of the traditional 
offensive ones. 

The conceptual definition of service quality 
developed by Parasuraman et al. (1988) has been 
largely employed for comparing excellence in the 
service encounters by customers. Bitner (1990) 
defined service quality as the customers’ overall 
impression of the relative inferiority/superiority of a 
service provider and its services and is often 
considered similar to the customer’s overall attitude 
towards the company (Parasuraman et al., 1998 this 
definition of service quality covers several points. One 
of them is an attitude developed over all previous 
encounters with a service firm (Bitner, 1990). 
2.3. Effective Factors on customer satisfaction in 
bank services 

To achieve the purpose of this study, a self-
administered questionnaire was developed on the basis 
of an extensive review of the literature related to 
service quality and customer satisfaction in banking 
(e.g. Amin and Isa, 2008; Kassim and Souiden, 2007; 
Olorunniwo et al., 2006; Parasuraman et al., 1985 and 
1988 The review of the extant literature on service 
quality initially led to the identification of an 
expanded list of 16 attributes as related to retail 
banking. However, due to its exhaustiveness and 
length, it was decided that this pool of attributes 
needed further inspection and shortening since each 
respondent as the approach employed in this study 
dictates would be asked to rate each attribute twice, 
once according to expectations and once according to 
perceived performance. At that stage, it was expected 
that such a length would be cumbersome and hence 
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would constitute a hindrance to drawing adequate 
responses from potential participants. Thus, four 
branch managers from different domestic banks in 
Iran were invited to participate in a focus group 
session for the purpose of selecting the most important 
attributes of the products and services that their banks 
deliver. The discussions of the focus group resulted in 
the selection of only 10 attributes out of the 16 
identified at first. These attributes are shown in the list 
below. 
- Fast service 
-Bank location 
-Courtesy of employees 
-Done right and without interruption of service 
-Inform customers 
-Handling of complaints 
-Appearance of staff 
-Physical Facilities and Welfare Branch 
- Appearance of branch  
- Cleanliness of branch 
 
2.4. Analytic hierarchy process 

The AHP was developed by 
ThomasL.Saatyat the Wharton School of Business in 
1970s. It is an effective decision-making technique 
based on multi-criteria decision-making methodology. 
The AHP is perhaps, the most widely used decision-
making approach in the world and its validity is based 
on the many thousands of actual applications in which 
the AHP results were accepted and used by the 
cognizant decision makers .AHP is a method of 
breaking down a complex, unstructured situation into 
its component parts, arranging these parts or 
judgments on the relative importance of each variable 
and synthesizing the judgments to determine which 
variables have the highest priority and should be acted 
upon to influence the outcome of the situation (Saaty, 
1990). It is a measurement theory that can deal with 
quantitative and qualitative criteria (Vargas, 1990). 

Pairwise comparisons are basic to the AHP 
methodology. For pairwise comparisons, this paper 
uses the nine-point scale developed by Saaty (1980) 
and it is shown in Table 1. In the above original AHP 
scale, weak was subsequently changed to moderate 
and absolute changed to extreme. The intermediate 
values 2, 4, 6, and 8 are defined as weak or slight, 
moderate plus, strong plus, and very-very strong, 
respectively. When activities are very close, a decimal 
is added to the scale values to show their differences 
as appropriate, e.g. 1.1, 1.9, 2.1, 2.9, etc. According to 
Saaty (2008), assigning small decimals is a better 
alternative way to compare two close activities with 
other widely contrasting ones, favoring the larger one 
a little over the smaller one when using the one to nine 
values. 
 

Table 1. Pairwise comparison scale 
Intensity of 
importance 

Definition Explanation 

1 Equal importance Two activities 
contribute equally to 
the objective 

3 Weak importance of one 
over another 

Experience and 
judgment slightly 
favor one activity 
over another 

5 Essential or strong 
importance 

Experience and 
judgment strongly 
favor one activity 
over another 

7 Very strong or 
demonstrated importance 

An activity is very 
strongly favored 
over another. Its 
dominance is 
demonstrated in 
practice 

9 Absolute importance The evidence 
favoring one 
activity 
over another is of 
the highest possible 
order of affirmation 

2, 4, 6, 8 Intermediate values 
between adjacent 
scale values 

For use when 
compromise is 
needed 

Reciprocals of 
above non-
zero numbers 

If the activity i has one of 
the above non-zero 
numbers assigned to it 
when compared with 
activity j, then j has the 
reciprocal value when 
compared to i 

A reasonable 
assumption 

Source: Saaty (1980)  

 
2.5. The fuzzy TOPSIS method 

Hwang and Yoon developed the technique 
for order preference by similarity to ideal solution 
(TOPSIS) in 1981. TOPSIS has been widely used to 
rank the preference order of alternatives and determine 
the optimal choice. TOPSIS views a MADM problem 
with m alternatives as a geometric system with m 
points in the n-dimensional space. The method is 
based on the concept that the chosen alternative 
should have the shortest distance from the positive-
ideal solution and the longest distance from the 
negative-ideal solution. TOPSIS defines an index 
called similarity to the positive-ideal solution and the 
remoteness from the negative-ideal solution. Then the 
method chooses an alternative with the maximum 
similarity to the positive- ideal solution (Wang & 
Chang, 2007). It is often difficult for a decision-maker 
to assign a precise performance rating to an alternative 
for the attributes under consideration. The merit of 
using a fuzzy approach is to assign the relative 
importance of attributes using fuzzy numbers instead 
of precise numbers. This section extends the TOPSIS 
to the fuzzy environment (Yang & Hung, 2007).This 
method is particularly suitable for solving the group 
decisionmaking problem under fuzzy environment. 
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Step 1: Determine the weighting of evaluation criteria 
Step 2: Construct the fuzzy decision matrix and 
choose the appropriate linguistic variables for the 
alternatives with respect to criteria 
 
Table 2 Linguistic scales for the importance of each 
criterion 

Linguistic variable Corresponding triangular fuzzy 
number 

Very low (VL) (0.0, 0.1, 0.3) 
Low (L) (0.1, 0.3, 0.5) 

Medium (M) (0.3, 0.5, 0.7) 
High (H) (0.5, 0.7, 0.9) 

Very high (VH) (0.7, 0.9, 1.0) 
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Step 3: Normalize the fuzzy decision matrix 
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Step 4: Determine the fuzzy positive-ideal solution 
(FPIS) and fuzzy negative-ideal solution (FNIS) 
 

)(3

..
)(

23

ijij

ijijijijijij

ij
ca

bcbaca
M




  

Step 5: Calculate the distance of each alternative from 
FPIS and FNIS 
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Step 6: Obtain the closeness coefficient and rank the 
order of Alternatives 
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3. Research Methodology 

The problem is the evaluation and Ranking of 
Bank Branches Based on customer satisfaction. For 
this reason, a two-phase AHP and TOPSIS 
methodology is used to realize the evaluation. For this 
purpose, the weights that are gained from AHP 
calculations are considered and used in TOPSIS 
calculations. Then TOPSIS is operated for the 
evaluation problem and the final ranking of the Bank 
Branches.  
 
3.1. Sample 

The target population of this study includes 
all customers of Mellat banks in Qazvin Province. 
Ideally, to make generalizations about such a 
population, one should start with a sampling frame 
from which a random sample would be drawn.We 
selected eight branches Between Mellat banks in 
Qazvin Province. These branches are: Khayyam, 
Takestan, Asad Abadi, Mohammadyeh, Bonyad, 
Valiasr, Azadi and Norouzian. However, due to the 
absence of the prospect for obtaining lists of existing 
customers and their contacts, a convenient sampling 
approach was followed as the best possible alternative. 
To ensure a high degree of representation of 
customers in the sample, it was decided to distribute 
as many questionnaires as available resources would 
permit and to reach customers in different locations. A 
total of 200 questionnaires were distributed. Out of 
these questionnaires, 100 were assessed as usable, 
establishing a response rate of (50 percent).  The 
demographic characteristics of this study’s 
participants are disclosed in Table 3. 
 
Table 3. Demographic profile of sample 

Profile n % 
Gender 75 75 
Male 25 25 
Female   

Age   
18-30 42 42 
31-50 48 48 
51 or older 10 10 
Education   
High school or less 7 7 
Diploma 21 21 
College graduate 28 28 
Bachelor 30 30 
master Graduate 12 12 
PhD 2 2 

 
90 percent of the participants were younger 

than 50 years. Most of the participants belonged to the 
college degree category. 
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4. Results 
 AHP and TOPSIS approaches were applied for 
data analysis. Expert Choice soft ware is used to 
calculating the exact weight of each factor. These 
scores reflect the importance of each of the specified 
attributes for the participants of this study As in Table 
4. The results from AHP approach show that done 
right and without interruption of service is of the most 
important factor in customer satisfaction with weight 
of 0.2153. Inform customer is the second factor in 
customer satisfaction with weight of 0.1526. In 
summary, the attributes with the highest importance 
scores are done right and without interruption of 
service, inform customers, Courtesy of employees, 
Handling of complaints and Fast service. 
 
Table 4. The weights and rank of factors Based on 
Customers Viewpoint (From AHP approach) 
effective Factors on customer 
satisfaction 

weight Rank 

Fast service 0.1321 5 
Bank location 0.0412 7 
Courtesy of employees 0.2034 3 
Done right and without interruption of 
service 

0.2153 1 

Inform customers 0.1526 2 
Handling of complaints 0.1116 4 
Appearance of staff 0.0242 8 
Physical Facilities and Welfare Branch 0.0652 6 
Appearance of branch 0.0321 10 
Cleanliness of branch 0.0223 9 

 
          This paper used from TOPSIS approach for 
selection of the best branch. The results from TOPSIS 
approach show that the branches with the highest 
importance scores are Khayyam, Azadi, Norouzian, 
Valiasr, Mohammadyeh, Bonyad , Takestan and Asad 
Abadi.The results shown in table 5. 
 
Table 5. final rank of branches based on customer 
satisfaction 

branch Closeness 
coefficients 

customer 
satisfaction 

Rank 

Khayyam 0.9843676 82.38 1 
Takestan 0.3217654 51.66 7 
Asad Abadi 0.2946754 49.59 8 
Mohammadyeh 0.5643276 57.66 5 
Bonyad 0.4875688 53.33 6 
Valiasr 0.6382346 71.67 4 
Azadi 0.7036535 79.66 2 
Norouzian 0.6585642 73.33 3 

 
5. Conclusion 
            The main purpose of this study is to identify 
the most important attributes that influence customer 
satisfaction in mellat banks and to determine the level 
of the overall satisfaction of the customers of these 
banks. The results of this study showed that the 
attributes with the highest importance scores are done 
right and without interruption of service, inform 

customers, Courtesy of employees, Handling of 
complaints and Fast service. Also The results from 
TOPSIS approach show that the branches with the 
highest importance scores are Khayyam, Azadi, 
Norouzian, Valiasr, Mohammadyeh, Bonyad , 
Takestan and Asad Abadi. Use of a two-phase AHP 
and TOPSIS methodology offers a number of benefits. 
First, it is a systematic and reliable method since it is 
capable of capturing an expert’s opinions when 
complex MCDM problems are considered. Thus, the 
use of AHP weights in TOPSIS makes the 
benchmarking process more rational and realistic. 
Because of this ability, managers can use this method 
in making their strategic decisions. The combined 
AHP and TOPSIS method is very flexible and suitable 
for various decision situations. This article is a very 
useful source of information both for bank managers 
and stakeholders in making decisions about Improve 
customer satisfaction. Other banks with other multi-
attribute decision making techniques such as 
ELECTRE, PROMETHEE and ORESTE under fuzzy 
conditions can be done for further research. Some 
limitations were inherent in the present study and are 
acknowledged here. First, data were collected from a 
convenient sample, implying that the generalizability 
of this study’s results to the population of the 
customers of retail banks in Iran should be viewed 
with caution. Second, a self-administered 
questionnaire was used as a medium for data 
collection in this study. This method of data collection 
has been criticized for being inherently susceptible for 
the possibility of subject response bias. Third, only a 
small number of attributes related to the retail banking 
industry were selected in this study to measure the 
overall level of customer satisfaction. Several 
attributes can serve as candidates to be included in this 
study, and thus their inclusion might have led to 
different results. 
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Abstract: Information and Communication Technology (ICT) is now common place in the university 
environment.ICT is an indispensable part of the contemporary world. The field of education has certainly been 
affected by the penetrating influence of ICT worldwide and in particular developed countries; ICT has made an 
impact on the quality and quantity of teaching, learning, and research in the traditional and/or distance 
education institutions using it. ICT enhances teaching and learning through its dynamic, interactive, flexible, 
and engaging content. It provides real opportunities for individualized instruction. Furthermore, ICT has the 
potential to accelerate, enrich, and deepen skills; to motivate and engage students in learning; to help relate 
school experiences to work practices; to help create economic viability for tomorrow’s workers; contributes to 
radical changes in school; to strengthen teaching, and to provide opportunities for connection between the 
school and the world. But little research has addressed the   impacts of ICT on the Quality of Work-Life (QWL) 
particularly on the work-life experiences in the university. Some researchers confirmed that ICT have negative 
impacts on QWL: Work becomes more intense, workers are displaced, surveillance increases, workers 
bargaining power declines, and workers skills become devalued. This paper will report on these issues from an 
initial analysis of baseline data gathered from a survey of faculty members in Zahedan universities. Findings 
showed that there is not a significant relationship between ICT using and QWL of faculty members.  
[Azizollah Arbabisarjou, Sayyed Mohsen Allameh, Aboughassim Farhang. Relationship between Information 
& Communication Technology and Quality of Work-Life; A Study of Faculty Members of Zahedan 
University. Life Sci J 2012;9(4):3322-3331] (ISSN:1097-8135). http://www.lifesciencesite.com. 491 
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Introduction 
  ICT is increasingly into context of peoples 
every day life .ICT has the potential to improve the 
quality of life by providing new tools for improving 
access to information and knowledge management as 
sharing (Omona ,W. & Ikoja ,R. 2006).Technologies 
are expected to have a major impact on human life( 
UNESCO ,2000). Computers are increasingly 
widespread, influencing many aspects of our social 
and work lives, as well as many leisure activities. 
As more tasks involve human-computer skills and 
knowledge have become more positively correlated 
with both occupational and personal success. This 
means that all of community and human problems 
may solve better and easier through ICT. 
Technology is great key that social, cultural, 
political values have been changed (Isman, 2004).   

Technology mainly refers to the new wave 
of ICT, including Internet-based communication 
and transaction systems, mobile devices, computer 
integrated telephony, groupware, workflow, 
multimedia, etc. Flexibility and technology are 
supposed to shape major trends in the evolution of 
quality of work and quality of life in the upcoming 

“information society” or “knowledge society” 
Kwache, P; (2007). ICT stands for information and 
technology and refers in principle to all 
technologies used for processing information and 
communicating .In most educational circles, it 
means computer technology, multimedia, and 
networking, especially the Internet. Some 
educators use the term "technology" or 
"information technology "instead; however, this 
appears to be changing to include ICT. The scope 
of ICT is dynamic and continuously changes with 
the creation of new technologies. At one time, 
technology referred only to hardware, now it 
includes software techniques as well (Voogt and 
kneszek, 2008). Ebadi (2005) defined “ICT as a 
collection of techniques, and tools to help us in 
reserving, processing, retrieving and receiving 
information. Penetration of the new ICTs in the 
universities and higher education centers has 
changed teacher-student interaction. Evolution and 
application of ICTs especially Internet lead to 
change all of traditional learning-teaching patterns 
from kindergartner to university. Internet, e-mail, 
interactive games and other victuals environments 
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are more a natural and intrinsic part of people lives. 
In the present digital era, the development in 
various aspects of computer technology has 
reached beyond our imagination and expectations. 
The rapid spread of computer and technologies 
throughout white-collar work has forced social 
scientists  to consider the impact of these 
technologies on the people who use them directly 
and on the workforce, economy  and educational 
settings(Rob kling,1989).Nowadays, ICT  has 
focused on in  vast context of educational systems 
in  all processes( from inputs to outputs) and its 
aim is to facilitate and promote  the quality of 
learning in the human. Therefore, this technology 
must employ accurately in teaching-learning 
process in all fields to proper and optimum 
application of procedures, methods and teaching 
strategies for promotion of teaching – learning 
quality in educational settings”. The universal 
potential for each nation's development   lies in its 
human capital. Regardless of status in the current 
world economy, regardless of natural resources or 
financial  capital available ,and regardless of world 
positioning in the domains of ideas and innovation, 
there is  a global understanding  that nations 
become and remain strong through  effective 
education systems that develop human capital –and 
in this era of globalization, through education 
systems that benchmark well worldwide. 
Increasingly, jurisdictions adopt standards for IT or 
ICT in schools and universities, particularly 
standards for ICT skills to be mastered by students 
and educators. ICTs skills standards are important 
defining achievement expectations for students and 
defining expected capabilities of educators. As the 
world becomes increasingly digital, and we 
experience the globalization of education, the 
important of these standards increases. Standards 
help to ensure that students complete their 
education prepared for the world of work and 
prepared to be contributing citizens, and standards 
help to ensure that teachers and school leaders are 
capable of taking advantage of IT to provide 
competitive education services (J.Voogt and 
G.Knezek, 2008). ICTs skills are necessary to use 
ICTs and learning technologies to improve 
learning, teaching, and school leadership. In the 
United States, Standards for students has developed 
by the International  Society For Technology in 
Education(ISTE) specify foundation IT skills as 
well as skills necessary to learn effectively and live 
productively in an increasingly digital 
world(ISTE,2002a,b).  

Some factors are affecting achievement of 
ICT potentials including:  

1. Access to hardware, software, and 
communication resources, and 
 2. A classroom teacher who understands how to 
facilitate student learning through application of 
these resources. He/she must be skilled and expert 
in facilitation of technology-supported learning 
because he/she assumes responsibility for 
establishing the classroom environment   and 
preparing the learning opportunities   that facilitate 
student use of technology to research, learn, 
communicate, make decisions, and develop 
knowledge products. Therefore, all classroom 
teachers are prepared to provide their students with 
these learning opportunities. Both professional 
development programs for classroom teachers and 
preparation programs for future teachers must 
provide these standards-based, technology-rich 
experiences (J. Voogt, G. knezek, 2008). 

  Investment  in ICT potentially has 
positive transformative effects on  organizations 
(Mahmood & Mann, 1993) and societies (Carlaw, 
Lipsey, & webb 2007; Lipsey, Carlaw, & Bekar, 
2005). With evolution of technologies, the 
communications and interactions methods have 
changed too and a new term  as non –simultaneous 
communication  has  innovated which  realized 
through Internet and  World Wide Web(WWW) 
which  thereby ,education  has transformed 
extensively that we named them  “distance 
learning”, “distance teaching” ,”electronic 
teaching” and “electronic learning”. Educational 
system has to move parallel to rapid change in 
using of ICT. ICT may displace jobs (Hector, 
2003), change the structure of work (Rice & 
Gattikar, 2001), and threaten workers well-being 
(e.g., head, 2003). Researchers  have trends to 
know  whether  the changes created by  ICTs are 
ultimately good for workers (head,2003; Levy & 
Murane, 2004). In an age very much characterized 
by information technology (IT), there is a growing 
need to understand the ways in which ICTs affect 
human lives. In present, the axis of all 
technological development and activities are 
human resources. Then, it is a public belief that 
economic and educational development of a nation 
is depended on using ICT by human resources. 
Among today organizations, universities and higher 
education centers have pivotal role in improvement 
and development of personal and social lives. 
Universities are settings that number humans are 
working in them and have interaction with each 
other. If so, therefore these humans, who are 
working in the universities, have to become skillful 
and competent for completing their    tasks. The 
employment conditions   and existent climate in the 
universities affect quality of life (QOL) and QWL, 
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organizational commitment, university 
effectiveness and achievement to its mission. 
Enhancing QWL and QOL have long been  majors 
explicit and implicit life-style and policy goal for 
individuals, communities, nations, and the 
world(Costanza et al,2007).A group of workforces  
that is greatly affected in QWL as a result of 
dynamic changes in work environment is 
IT(Guna,S. R. ,Maimunah ,I. 2008). Lau, Wong 
,Chan and Law(2001) operationalized QWL  as the 
favorable working environment  that supports and 
promotes satisfaction by providing employees with 
rewards, job security , and career growth 
opportunities. Indirectly the definition indicates 
that an individual who is not satisfied with reward 
may be satisfied with the job security and to some 
extent would enjoy the career opportunity provided 
by the organization for their personal as well as 
professional growth. 

The recent definition by Serey (2006) on 
QWL is quite conclusive and best meet 
contemporary work environment. The definition is 
related to meaningful and satisfying work. Some 
definitions indicate that QWL is a multi-
dimensional construct, made up a number of 
interrelated factors that need careful consideration 
to conceptualize and measure. It is associated with 
job satisfaction, job involvement, motivation, 
productivity, health, safety and well-being, job 
security , competence development and balance 
work and non-work life as is conceptualized by 
European Foundation for  the Improvement of 
Living conditions(2002). Surprisingly, however, 
little research has been preformed directly 
investigating the impact of ICT on workers well-
being and QWL (Salanova, C. E., &Martin, 
2004).In an age very much characterized by ICTs, 
there is a growing need to understand they ways in 
which ICTs change and affect human lives. With 
respects to the great efforts made in society to 
integrate ICTs into people’s every day’s   lives, we 
regard it as necessary and important to take a 
closer look at ICTs in the faculty members lives. 
Some researchers have been by communication 
scholars about effects of ICTs on Organization (for 
a review, See  Rice & Gattiker,2001) and worker  
well-being  and QWL (Cheney.Zorn, Planap, & 
Lair, In press). However, there is a gap in our 
literature focusing on the effects of ICTs and its 
implementation on QWL. The focus of this study is 
relationship between ICTs on QWL in Faculty 
members and uses it in the work place. Our 
research question will be: Do Faculty members 
know or perceive that that QWL is improving or 
deteriorating as a result use or application of ICT 
in the work place? Then our foremost purpose with 

our work is studying the relationship between ICTs   
and QWL of faculty members. 
Literature Review   

It is difficult to find coherent and 
consistent theories in support for the study of such 
complex phenomenon as faculty members ICTs 
Use in their lives and every day work. There are 
many, different and to large extent contradictory 
ways of approaching the use of ICTs. In several 
small empirical studies it has been apparent that 
ICTs – rather that being interpreted as 
instrumental, functional and efficient – is 
understood as sensuous, experimental and 
perceptual (Skog & Soderlund, 1999).This is most 
clearly expressed in different forms of virtual 
environments where people meet, communicate 
and interact – where technology often is used in 
order to challenge the ordinary and the familiarity 
of everyday life. Focusing everyday life 
encourages the rich and manifold understanding of 
people’s relationship to IT (Lie S, 1996).  Faculty 
members have always had the pivotal role in the 
universities, thereby their university accreditation 
almost based on quality and quantity of faculty 
members and evaluated by them. Change in 
position and situation of faculty members have had 
significant impact on the structure of higher 
education centers. While they have easily access to 
teaching-learning resources, universities roles has 
changed. Teachers are no longer resource for 
lesson presentation in the classes, therefore, it is 
necessary that their new roles must be redefine 
based on using advanced ICT that it helps to 
promote teaching-learning process. Faculty 
members’ tasks are categorized as following: 
1. Curriculum planning, content selection and the 
method of material presentation. 
2. Teaching: verbal presentation of materials to 
students. 
3. Learning and directing the group discussion, 
they provide discussion and dialogue about planned 
materials and subjects. 
4. Evaluation: planning and implementing of tests 
for evaluation of student learning. Extension of 
ICT affects of all four tasks in faculty members. 
With changes in ICT, Tasks of faculty members, 
kind of performance and the work situation will 
change and in turn, criteria for evaluation will 
change. The effects of ICTS changes on 
universities may be more than other social 
institutions, therefore for having good 
accountability to needs and new challenges, 
universities have to find new responsibilities. 
Universities have to maintain their role as “Science 
Center” in new globe. For realizing these issues, 
the universities and higher education centers have 
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to an active role in science production and its 
disseminating the science by using ICTs. No doubt, 
ICTs as powerful instrument will applied for 
increasing quality of higher education with 
maintaining economic aspects (Ghoorchian et al, 
2005). The use of ICTs as teaching-learning tools 
is now rapidly expanding into education.(Liaw et 
al.,2006). ICTs have a range of important effects 
and impacts on the quality of life and work life 
through a number of means, some direct and some 
indirect (Tarafdar et al, 2007). Head (2003) has 
reported that ICTs use in contemporary 
organizations as inhumane and ultimately 
ineffective. He argues that manufacturing 
companies have ingrained practice of attempting to 
reduce reliance on skilled workers. ICTs may also 
complement worker skills, such as when an expert 
system becomes a “system for experts”. 

ICTs may increase the demand for some 
skills, such as computer programming as well as 
the need for expert thinking and complex 
communication (levy & Murnrne, 2004). 
 
Negative Effects of ICT on QWL 

ICTs  enable increased monitoring and 
surveillance-especially real-time monitoring, 
versus after-the fact monitoring (head, 2003). 
Managers have for many years used after-the fact 
monitoring, such as investigating post-hoc the 
quantity of work completed or customers s 
satisfaction with worker service. Hence, 
contemporary technology enables real-time 
monitoring that makes   monitoring easier, more 
comprehensive, and more intrusive. Some critics 
have argued that improved monitoring technologies 
have resulted in work intensification and 
accompanying pressure and stress (Green, 2004). 
Similarly, researchers have identified 
“Technostress” as consequence of ICT use and 
implementation (Tarafdar et al, 2007).Head (2003) 
argues that ICTS work in three ways: 
1. They Substitute for skills. 
2. They allocate and measure work that it leads   to 
Task compression, where several tasks are brought 
together and performed by a single worker, and 
task separation.  
3. They monitor work. In Sum, ICTs may diminish 
QWL by increasing surveillance of workers, 
devaluing and making less use of workers skills, 
intensifying work pressures, and reducing workers 
power. 

Gattiker & Howg (1990) have performed a 
research about IT and QWL, they have argued that 
will simplify and deskill jobs, thereby reducing the 
QWL. 
 

Positive Effects of ICT on QWL 
Also, there is little research to confirm 

positive effects of ICT on QWL. Just, there is a 
reason to believe that ICTs may improve QWL in 
some cases. Axtell et al (2002) in their research 
have shown that when ICT creates more complex 
jobs, employees’ job satisfaction increases. 

ICTs  facilitate the use of high 
involvement work practices (HIWPs), such as self-
managed teams, employee involvement in 
decisions, multi-skilling workers , and flattening of 
hierarchies (Gollan, Davis, & Hamberger, 2005; 
Guthrie, 2001). ICTs enable HIWP by enabling 
workers to have access to information for decision- 
making and on-line training , but also because 
HIWP by  are  part of strategy of output flexibility 
and responsiveness to customers which is itself 
made possible by ICTs(Head,2003). 

T.  Zorn, Jr et al (2008) found that 
respondents who were affected by ICTs were more 
satisfied with their work roles and pay than those 
less affected. They explored that the work had 
become more pressured and more closely 
supervised by ICTs. Also, they explored that the 
more time people work on computers at home, they 
more perceive that they experience pressure in their 
work, increased pressure and remote work. In 
addition, those who spend more time working on 
computers at home have less satisfaction with 
workload and security. 

More fine-grained analysis of the data is 
needed to tease out relationships among ICT use 
and QWL impacts. Green, F (2001, 2004), found 
that employees most affected by technology, saw 
their work as becoming more intense. Rob kling 
(1989) argued that some effects of technological 
change depended on when the technology was 
introduced. Improvements in mental health systems 
were larger for earlier introductions of the 
technology. Larger decreases in job variety and job 
challenge and small decreases in positive attitudes 
toward computers were observed in offices that 
introduced technology earlier. Also, he reported 
that technology decreased job satisfaction less and 
increased mental health more, decreased positive 
attitudes toward computer less. 

Osterlund K. and K. Robson (2009) did a 
research about “The impact of ICTs on work-life 
experiences among university teaching assistants 
and their results suggested that there are some 
problems encountered in utilizing email in teaching 
work among teaching assistants. It seems that 
because they have little teaching experience and 
least secure teaching roles, relatively low prestige 
might render these workers more vulnerable to 
negative outcomes from email such as overwork, 
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unpaid time, stress, disrespect and emotional labor. 
Their results suggested that difficulties at the nexus 
of teaching/pedagogy and ICTs may be 
commonplace, and have a profile that varies across 
the different academic disciplines. 

Schiller (2003) carried out a research 
about “Working with ICT: Perceptions of 
Australian principals. He found that   most of 
principals (93.5) percent used computer at home 
with 86.6 percent of all principals computers 
connected to the schools network.  45 percent of 
principals have used Laptop computer at work. The 
main use for both their work and home computers 
was in word processing, sending and receiving e-
mail and accessing the world Wide Web(WWW), 
whereas  construction of spreadsheets, databases, 
and presentations(such as PowerPoint) was either 
“never’ or “occasionally” used, either at home or at 
work.  A research has done as titled; World Wide 
Web as a Means for developing of collaborative 
learning and teaching application by Tian(2001).He 
found that WEB is a valuable technology for 
facilitating of teaching development through 
Internet. Also, Brown (2001) in his research 
showed that Internet   has   positive effects on 
scientific creativity and productivity. Jaberi (1999) 
has performed a research as titled   ”Intelligent 
teaching with computer-assisted”. He has 
concluded that intelligent teaching computer-
assisted is preferred to traditional methods and it 
has leaded   in increasing students' motivation. 
Showakhi (2003) found that Internet is used 
increasingly by faculty members, demand for 
Internet application is increasing and Internet 
utilization has penetrated   in universities to the 
teaching environment (Lazings.1998).  Little 
research has been done directly investigating the 
impact of ICT on faculty members’ QOL and QWL 
(Salanova & Murnane, 2004). Some researchers 
have been by communication scholars about effects 
of ICTs on Organization (for a review, See Rice & 
Gattiker, 2001) and worker well-being and QWL 
(Cheney. Zorn, Planap, &Lair, in press). However, 
there is a gap in our literature focusing on the 
effects of ICTs and its implementation on QWL. 
The focus of this study is the effects of ICTs on 
QWL in Faculty members and uses it in the work 
place. Our research questions will be:  

Do Faculty members know or perceive that 
that QWL is improving or deteriorating as a result 
Use or application of ICT in the work place?  

Is there a relationship between ICTS 
utilization and QWL? 

Then our foremost purpose with our work 
is studying the effects of ICTs on the QWL of 
faculty members. 

Purpose 
In order to answer the formulated research 

questions, the purposes of this study were to 
determine relationship between ICTs utilization 
and QWL and whether ICTs affected QWL in 
faculty members. 

Implicitly, the research will determine 
whether are relationship between ICTs utilization 
and demographic variables (Gender, age, education 
area, academic paper, teaching experience, and 
official position). 
Research and hypotheses 
  With regard of research purposes, a 
descriptive-correlation study was used to determine 
the relationship between ICTs using and QWL.  
The population under investigation included 
faculty members in Zahedan universities who 
participated in our research during spring 2009.The 
sample was selected by classified randomized 
sampling proportional to the volume of 123 
individuals. 

A questionnaire with three sections was 
designed, which included demographic data, ICTs 
(Computer skills and Internet skills) and QWL 
questionnaire. 

ICTs items included three- part: first part 
contained seven items about computer, second part 
contained six items and third part contained 
thirteen items about advantages and disadvantages 
for ICT. The questionnaire included a competency 
rating scale to determine perceived skills in use of 
ICT so that all participants could rate themselves 
on competencies such as use of word processing, 
Internet search engine, scanning a photo, using 
multimedia, prepare power point presentation. 
Questionnaire of QWL contained 23 items based 
on Likert five-point scale (5= strongly agree and 
1= strongly disagree). The reliability of the 
Questionnaire for the components of ICT using and 
for QWL Questionnaire was determined as 0.91 
and 0.82, respectively, by using Alpha Cronbach 
coefficient. Also, the face and content validity of 
questionnaires were determined by the opinions of   
experts and professors in ICT and Management. 
Data were analyzed at descriptive statistics 
(frequency, percentage, and mean) and inferential 
statistics (correlation Coefficient, variance 
analysis, and independent t-test) through SPSS 
statistical processes.  
Results 

Results showed that 70 percent of   
respondents were male and the most of respondents 
were 35-45 and the least of them above 45. Faculty 
members spend a lot of time working on their 
computer with 59.4 percent spending more than  20 
hours per week  and 25 percent spending  between 
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5-10  hours on their office computer and  about 70 
percent indicating that they spend more than 10 
hours per week on their home computer. 

Although 39.6 percent indicated that they 
had International Computer Driving License 
(ICDL) skills. ICDL is divided into seven modules: 
Basic concepts of IT, Using the computer, File 
Management, word processing, spreadsheets, 
Databases, Presentations and Information 
&Communication (Dixie & Wesson, 2001). ICDL 
skills and about 54 percent had a good computer 
competency for filing, word processing, power 
point, and data saving. Faculty members saved 
students files, printed versions of attached files, 
who should take responsibility for filing them, and 
where to locate them for appropriate and easy 
access. 

The findings showed that 46 percent of 
faculty members used internet more than 20 hours 
weekly and 23 percent used 5-10 hours weekly. 
Also, findings cleared that 92 percent entered data 
in Statistics software such as SPSS and Excel, 
while 40 percent used SPSS for data analyzing and 
65 percent used excel for data analyzing. Many 
faculty members, 70 percent indicated that they 
used computerized equipments such as scanner, 
printer, digital camera or videolyzer and digital 
TV. In response to the question" How has learned 
about ICT skills (computer and internet skills)”?  
About 55 percent of faculty members stated that 
they have learned through self-training program 
and about 30 percent have learned during their 
education in the university. 40 percent of faculty 
members used Video conference for thesis viva and 
30 percent of them used it for virtual classes. 
Accordingly, the application of ICT makes 
institutions more efficient and productive, thereby 
engendering a variety of tools to enhance and 
facilitate teachers’ pedagogical activities. For 
instance, e-learning is becoming one of the most 
common means of using ICT to provide education to 
students both on and off campus by means of online 
teaching offered via web-based systems (Yusuf, 
2005; Mutula, 2003). 
Hypotheses 1 there is the significant relationship 
between components of ICT using and QWL of the 
faculty members. 
   
Table 1        Results from correlation coefficient of 
components of ICT using and QWL of the faculty 
members 
  Analyzing of the results from the 
hypotheses indicated that the significant correlation 
coefficient between the ICT and the rate of QWL 
was not significant at the level of P≤ 0.05. The rate 
of correlation between two variables was r = 0.016. 

Analyzing of the results from the hypotheses 
indicated that the correlation coefficient between 
the Using of computer, Internet use, Law of copy 
write and Multimedia and QWL faculty members 
was not significant at the level of P≤ 0.05.  
 
Table 2         Regression for predicting QWL of 
ICT using 

Analyzing of the results from regression 
table showed Using of Computer, members. 
Finding showed there was not positive and 
significant relationship Internet, Copy write and 
Multimedia have little role in predicting QWL 
faculty between Computer, Internet, Copy write 
and Multimedia and QWL of   faculty members. 
Hyphotheses2- there is the significant difference 
between components of ICT using the faculty 
members in terms of demographic traits. 
 
Table      3      F for ICT using faculty members in 
terms of demographic traits  
 

According to the obtained results, the 
considered F did not  show significant difference 
among the means of the rate of ICT using of the 
faculty members in Zahedan universities in terms 
of age, the teaching experience, field of academic 
and official post (P≤ 0.05). In other words, the rate 
of ICT using of the faculty members was equal in 
terms of age, field of academic, teaching 
experience and official post.  
 
      Table       4           T-test for ICT using in term 
of demographic traits 

According to the obtained results, the 
considered t- test didnot show significant 
difference among the means of the rate of ICT 
using the faculty members of Zahedan universities 
in terms of degree and gender (P≤ 0.05). In other 
words, the rate of ICT using of the faculty 
members was equal in terms of degree and gender. 
Hyphotheses3- there is the significant difference 
between QWL the faculty members in terms of 
demographic traits. 
 
Table(5)  F for QWL faculty member in term of 
demographic traits 
 

According to the obtained results, the 
considered F did not  show significant difference 
among the means of the rate of QWL the faculty 
members  of Zahedan universities in terms of age, 
the teaching experience and  field of academic (P≤ 
0.05). In other words, the rate of QWL of the 
faculty members was equal in terms of age, field of 
academic and teaching experience. According to 
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the results, the considered F shows a significant 
difference among the means of the rate of QWL of 
the faculty members of Zahedan universities in 
terms of official post (P≤ 0.05). In other words, the 
rate of QWL the members of faculty were not equal 
to their scientific degree. 
  
Table (6) T-test for QWL faculty member in term 
of demographic traits 

According to the obtained results, the 
considered t- test didn’t show significant difference 
among the means of the rate of QWL the faculty 
Members in Zahedan universities in terms of 
degree and gender (P≤ 0.05). In other words, the 
rate of QWL of the faculty members was equal in 
terms of degree and gender. 
 
Discussion 

One of the most important findings from 
this study is that faculty members spend a great 
deal of the working on their computer.   
Faculty members spend a lot of time working on 
their computer with 59.4 percent spending more 
than  20 hours per week  and 25 percent spending  
between 5-10  hours on their office computer and  
about 70 percent indicating that they spend more 
than 10 hours per week on their home computer. 
According to Schiller (2003) use of computer by 
principals were lowered than findings of this study. 
Increasing use of information and communication 
technology (ICT) means opportunities to cope with 
the trends demanding more flexible persons and 
organizations. ICT may give citizen to access to 
services almost 24 hours a day and offers thereby new 
opportunities for organizing and living every day 
life.( Albirini, A.  2006).Although 39.6 percent 
indicated that they had ICDL skills. And about 54 
percent had a good computer competency only for 
filing, word processing, power point, and data 
saving. Faculty members saved students files, 
printed versions of attached files, who should take 
responsibility for filing them, and where to locate 
them for appropriate and easy access. 

The findings showed that 46 percent of 
faculty members used internet more than 20 hours 
weekly and 23 percent used 5-10 hours weekly. 
Ninety three percent of government staff had 
access to internet in the work place in August 
2006. (Statistics New Zealand, 2007) Also, 
findings cleared that 92 percent entered data in 
Statistics soft ware  such as SPSS And Excel ,while 
40 percent used SPSS for data analyzing and 65 
percent used excel for data analyzing. 
Data clearly demonstrated considerable variations 
in level of use of ICT. Some faculty members used 
only printer (%80). Many faculty members, 65 

percent indicated that they used computerized 
equipments such as scanner, r, digital camera or 
videolyzer and digital TV. 

 The results of schiller (2003) showed that 
35 percent of principals in his research have 
indicated never having used a digital camera or 
scanner. In response to the question" How has 
learned about ICT skills (computer and internet 
skills)”?  
About 55 percent of faculty members stated that 
they have learned through self-training program 
and about 30 percent have learned during their 
education in the university. 70 percent of faculty 
members indicated that they have learned either 
through self-training program or education in their 
universities. 
 40 percent of faculty members used Video-
conference for thesis viva and 30 
  Percent of them used it for Virtual classes. The 
results indicated that the significant correlation 
coefficient between the ICT and the rate of QWL 
was not significant (P≤ 0.05). May be, the reasons 
for lack of relationship between ICT and Qwl are: 
Low internet use due high engagement of faculty 
members in teaching and other official affairs, Low 
ICT facilities and culture using of ICT in these areas, 
and ICTs have not institutionalized well yet, therefore 
attitudes of faculty members with high and low status 
toward internet and ICT use is same.  Also, the 
results indicated that the correlation coefficient 
between the Using of computer, Internet use, Law 
of copy write and Multimedia and QWL faculty 
members was not significant at (P≤ 0.05).  There 
was not significant difference among the means of 
the rate of ICT using of the faculty members in 
terms of age, gender field of education, teaching 
experience and official status (P≤ 0.05). In other 
words, the rate of ICT using of the faculty 
members was equal in terms of age, field of 
academic, teaching experience and official post. 
The results demonstrated that using of Computer, 
Internet use, Copy write and Multimedia have little 
role in predicting QWL faculty members. Finding 
showed there was not positive and significant 
relationship between Computer, Internet, Copy 
write and Multimedia and QWL of   faculty 
members.  Whereas ICT enhances teaching and 
learning through its dynamic, interactive, flexible, 
and engaging content. It provides real opportunities 
for individualized instruction. Furthermore, 
information and communication technology has the 
potential to accelerate, enrich, and deepen skills; to 
motivate and engage students in learning; to help 
relate school experiences to work practices; to help 
create economic viability for tomorrow’s workers; 
contributes to radical changes in school; to strengthen 



 Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

3329 

 

teaching, and to provide opportunities for connection 
between the school and the world. The pervasiveness 
of ICT has brought about rapid technological, social, 
political, and economic transformation, which has 
eventuated in a network society organized around 
ICT (Yusuf, 2005). 

Also, there was not significant difference 
among the means of the rate of QWL the faculty 
members  of Zahedan universities in terms of age, 
the teaching experience and  field of academic (P≤ 
0.05). In other words, the rate of QWL of the 
faculty members was equal in terms of age, field of 
academic and teaching experience. About lack of 
relationship age ,gender and ICTs, it could say that 
existence of poverty  , cultural frustration, deficit in 
economical-cultural  supplies , racial prejudices , 
negative attitude toward  using of ICT , maintenance 
of existence status ,  full time engagement  in 
teaching process even many of them are going to  
other cities and universities for teaching and finally, 
lack of trust in buying through internet.  According 
to the results, the considered F shows a significant 
difference among the means of the rate of QWL of 
the faculty members of Zahedan universities in 
terms of official post (P≤ 0.05). In other words, the 
rate of QWL the members of faculty were not equal 
to their scientific degree. It said that they have not 
access to high speed internet, lack of trends to use 
ICTs in research-educational activities, low trends to 
update their information through internet and they 
liked to maintain traditional educational system, Low 
mastery in English to search in different websites and 
upgrade their knowledge’s.   
Limitations 

Several limitations are inherent within this 
study despite efforts to guard against threats internal, 
external, and statistical conclusion validity. The first 
limitation is the study doesn’t encompass the entire 
faculty members in Zahedan Universities and does 
not investigate other faculty members in other cities 
of Iran that may offer different findings based on their 
setting. Second, this study is centred on the Zahedan 
universities and doesn’t consider other universities. 
Third, beliefs, attitudes, and decisions are dynamic, 
therefore in this cross-sectional study may not fully 
capture the usage of ICT.  Hence, the results of this 
study should be viewed as only preliminary evidence 
of the factors that influence ICTs utilization for 
improving QWL in faculty members. Furthermore, 
there is a necessity for further investigation and 
studies about effects and relationship between ICTs 
utilization and QWL to more robustly support the 
conclusion for this study. 
 
Further research  

The results of this study could be 
strengthened by including longitudinal data. This 
study focused on the relationship between ICT and 
QWL. Further researches suggest in other settings, 
universities and populations which using ICTs in their 
lives and workplaces. Organizational factors such as 
organizational and faculty members' culture, top-level 
management support, availability of resources and 
structures may also be factors influencing the ICTs 
usage and utilization in the work-lives of faculty 
members. 
 
Table 1-Results from correlation coefficient of 
components of ICT using and QWL of the faculty 
members 
variable frequency r Sig. 

ICT  & QWL  
123 

 
0.016 

 
0.86 

Using of Computer  and QWL  
123 

 
0.05 

 
0.58 

Internet and QWL  
123 

 
0.12 

 
0.014 

Law of copy write and QWL  
123 

 
0.034 

 
0.71 

Multimedia  and QWL  
123 

 
0.166 

 
0.068 

 
Table 2-Regression for predicting QWL of ICT 
using 
Variables T 

value 
B Standard 

deviation 
Significant 
level 

Constant  10.88 62.65 5.757 0.000 
Using of 
Computer 

-0.91 -0.22 0.238 0.928 

Internet  0.821 0.286 0.35 0.413 
Copy write -0.40 -

0.217 
0.54 0.688 

Multimedia 1.965 1.537 0.78 0.052 

 
Table 3-F for ICT using faculty members in terms 
of demographic traits  
Variables df F Significant level 

Age 93 0.501 0.607 
Teaching experience 91 1.32 0.267 
Field 117 0.26 0.772 

Official post 87 0.57 0.64 

 
      Table4- T-test for ICT using in term of 
demographic traits 
Variables df t Significant level 

Degree 102 1.2 0.23 

Gender 102 1.6 0.113 

 
Table 5. F for QWL faculty member in term of 
demographic traits 
Variables df F Significant level 

Age 93 1.32 0.267 
Teaching Experience 91 0.587 0.673 
Field 87 2.04 0.114 

Official Post 117 3.86 0.024 
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Table 6 T-test for QWL faculty member in term of 
demographic traits 

Variables df t Significant level 
Degree 102 -O.718 0.474 

Gender 102 0.495 0.622 
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Abstract: Vitamin - D deficiency is a worldwide problem and the prevalence of deficiency reaches more than 50% 
of the population in most of the studies and causes of deficiency are either inadequate intake of food containing 
vitamin - D or inadequate exposure to sun light which plays an important role of biosynthesis of vitamin- D from the 
skin, vitamin -D deficiency is linked to many diseases like cancer, diabetes, bone disorders, hypertension, obesity, 
dyslipidemia and many other disorders and correction of 25 -vitamin - D deficiency which is very simple and 
available and not expensive improves those disorders significantly. This work aimed to screening for vitamin 25- D 
deficiency among premenopausal women working in Fayoum University. Subjects and methods: two hundred 
healthy premenopausal non pregnant non lactating females aged 40-50 years old working at Fayoum University, 
subjected to thorough medical history and clinical examination, stressing on color of the skin BMI and style of 
clothing and all patients are screened for 25- vitamin D using ELISA. Results: Our results showed that 45 females of 
200 were sufficient (22.5%), 91 females were insufficient (45.5%), 64 females were deficient (32%). Vitamin D 
deficient females subdivided into deficient (82.8%) and severely deficient (17.2%). there was significant difference 
between the mean of vitamin -D in the different BMI, in normal body weight subjects the mean of vitamin D level 
was 77.9 ± 21.7 in overweight was 51.4 ± 15.5 in obese (40 ± 22.4) and the difference is highly statistically 
significant (p < 0.001). The mean vitamin -D level for western wearing clothes was 66.8 ± 16.4, for ladies wearing 
Higab was 62 ± 23.2), and for ladies wearing Niqab 28.3 ± 16.3 and the difference is highly statistically significant 
(p < 0.001). The mean of vitamin D level in dark skinned subjects was 57.2 ± 21.2 while in white skinned subjects 
was 96.2 ± 33.8 and the difference is highly statistically significant (p < 0.001). Conclusion: More than 75 % of the 
premenopausal women working in Fayoum University had either vitamin –D deficiency or insufficiency. obesity, 
darker skin and insufficient sun exposure are the main factors leading to or associated with 25 – vitamin - D 
deficiency  
[Mohamed Mashahit, Haidy Michel, Emad El Moatasem Mohamed El Basel and Nagwa k. Roshdy. Prevalence of 
(25) Vitamin - D Deficiency among Premenopausal Women Working In Fayoum University. Life Sci J 
2012;9(4):3332-3337]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 492 
 
Key words: Vitamin- D – Deficiency - Skin color - BMI - Diet - Sun exposure  
 
1. Introduction:  

Vitamin D deficiency is a growing worldwide 
problem with many health consequences (Michael and 
Tai, 2008). 

It is an increasing prevalent disease in many 
areas all over the world such as: in United States 
41.6% (Forrest and Stuhldreher, 2011), in Australia 
67.3% (van der Mei et al., 2007), in China 69.2% (Lu 
et al., 2009), in India 66.3% (Arya et al., 2004), in 
Germany 58% (Hintzpeter et al., 2007), in Morocco 
90% (Allali et al., 2009), in Tunisia 47.6% (Meddeb et 
al., 2005). 

 Vitamin D deficiency may be due to reduced 
skin synthesis as a result of inadequate exposure to 
sunlight, decreased bioavailability as in malabsorption 
and obesity, decreased activation as in hepatic and 
renal failure, increased catabolism due to some drugs 
(Anticonvulsants, glucocorticoids) and breast-feeding 
(Michael and Tai, 2008). 

Vitamin D deficiency was found to be linked to 
many diseases such as: osteoporosis (Bell et al., 2010), 
multiple sclerosis (Munger et al., 2006), autoimmune 
diseases (Kriegel et al., 2011), SLE (Azza et al., 2011) 
influenza (Cannell et al., 2006), tuberculosis 
(Nnoaham and Clarke, 2008), connective tissue-
associated interstitial lung diseases (Hagaman et al., 
2011), HIV (Mehta et al., 2010), high blood pressure 
and cardiovascular risk (Pittas et al., 2010), peripheral 
artery disease (Melamed et al., 2008), type 1 diabetes 
mellitus (Holick, 2005), cancers: colon, breast, ovarian 
and pancreatic cancers (Garland et al., 2006) and 
increased mortality (Michaëlsson et al., 2010). 
Aim of the work 

The aim of this work is screening prevalence of 
vitamin D deficiency among healthy premenopausal 
females aged 40-50 years old working at Fayoum 
University. 
2. Subjects & Methods 
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Cross sectional study for two hundred healthy 
premenopausal females aged 40-50 years old working 
at Fayoum University.Exclusion criteria are, post 
menopausal females, pregnant & lactating females. 
Vegetarians, presence of mal-absorption disorders like 
Crohn’s disease, celiac disease and cystic fibrosis, 
presence of any endocrinal disorder, presence of renal 
and hepatic disorders.  

All subjects will be subjected to full history and 
clinical examination stressing on the color of the kin, 
body mass index and style of clothing either western 
style or if Hijab or Niqab is used. Liver and kidney 
functions. estimation of serum 25-hydroxyvitamin D 
using ELISA technique.  
Statistical analysis  

Collected data were computerized and analyzed 
using Statistical Package for Social Science (SPSS) 
version 16. Descriptive statistics were used to describe 
variables; percent, proportion for qualitative variables. 
Mean, SD, range for Quantitative variable. 
Comparison between groups was done using chi-
Square test for qualitative variables, independent t- test 
and ANOVA test for quantitative variables. Pearson 
correlation was done between two quantitative 
variables to test association between variables. p 
values with significance of less than 5% were 
considered statistically significant. 
3. Results 

This study included 200 healthy premenopausal 
females between 40-50 years old, working at Fayoum 
University. 
Demographic data of study group: 

Study subjects divided into groups according to 
their BMI, color of skin and style of their clothes. 

As shown in table (1), 76 out of the 200 females 
were of normal weight (38%), 93 females overweight 
(46.5%), 31 females obese (15.5%). 

 
Table (1): Showing number and percent of different 
BMIs of study group. (Normal weight 18.524.9, 
overweight 2529.9, obesity  30.) 
BMI Number Percent 

Normal 76 38% 
overweight 93 46.5% 
Obese 31 15.5% 
Total 200 100% 

 
Table (2): Showing frequency and percent of different 
color of skin of study group. 
Color of skin  Number Percent 

Dark 187 93.5% 
White 13 6.5% 
Total 200 100.0% 

As shown in table 2, 187 out of the 200 females, 
187 (93.5%) were of dark skin color and 13 (6.5%) 
had white color. 

As shown in table 3, 174 out of the 200 females, 
were wearing higab (87%), 15 wearing niqab (7.5%), 
11 wearing western clothes (5.5%). 

As shown in figure 1, prevalence of vitamin D 
deficiency in the study group was as follow: 45 
females out of 200 were sufficient (22.5%), 91 
females were insufficient (45.5%), 64 females were 
deficient (32%).  

Vitamin - D was considered insufficiency if 
serum 25(OH) D levels are between 20 and 29.99 
ng/ml (50nmol/L and 74.99nmol/L), deficiency below 
20ng/ml (50nmol/L), and severe deficiency below 
10ng/ml (=25nmol/L)  

As shown in figure 2, vitamin -D deficient 
females subdivided into deficient (82.8%) and 
severely deficient (17.2%). 

As shown in figure 3, there was significant 
difference between the mean of vitamin -D in the 
different BMI, in normal body weight subjects the 
mean of vitamin D level was 77.9 ± 21.7 in 
overweight 51.4 ± 15.5 in obese (40 ± 22.4) with 
statistically significant (p < 0.001). 

As shown in figure 4, the mean vitamin -D level 
for western wearing clothes was 66.8 ± 16.4, for ladies 
wearing Higab were 62 ± 23.2, and for ladies wearing 
Niqab were 28.3 ± 16.3, with statistically significant 
(p < 0.001). 

As shown in figure 5, mean of vitamin D level in 
dark skinned subjects was (mean ± SD  57.2 ± 21.2), 
while in white skinned subjects was 96.2 ± 33.8, and 
the difference is highly statistically significant (p< 
0.001). 

As shown in table (4), BMI, clothes and color of 
skin were significant predictors for vitamin D 
deficiency with significant p < 0.005. 
 
Table (3):Showing frequency and percent of different 
styles of clothes of study group 

.Style of Clothes Number Percent 

Higab 174 87% 

Niqab 15 7.5% 

Western 11 5.5% 

Total 200 100% 

 
Table (4): Multiple linear regression model to show 
predictors of vitamin -D values 
( Dependent Variable: Vitamin -D (nmol/ml) 

Model 

Un-standardized 
Coefficients 

Standardized 
Coefficients t 

P 
value 

B Std. Error Beta 

 (Constant) 68.9 7.5  9.1 .000 

BMI -23.7- 2.6 -.476- -9.1- .000 

Clothes -26- 4.7 -.284- -5.6- .000 

Color of skin 29.1 5 .298 5.8 .000 
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Figure (1): Showing values of vitamin -D in the 
studied group: 

  
 
 
 
 
  
 
 
 
 

Figure (2): Showing percent of vitamin D deficient 
group: 

 
 
 
 
 
  

 
 
 

 Figure (3): showing relation between BMI and mean 
of vitamin.D: 

 
 
 
 
 
 
 
 
 
 

 
Figure (4): showing relation between different styles 
of clothes of study group and mean of vit D: 
 

 
 
 
 
 
 
 

 
 
 
 
Figure (5): showing relation between color of skin and 
mean of vitamin D: 
 
4. Discussion  

Vitamin D insufficiency has been defined as a 
25(OH) D concentration of 50–75nmol/L (20–
30ng/ml) (The Endocrine Society, 2011). Vitamin D 
deficiency can be further classified as mild 25–
50nmol/L (10–20ng/ml), moderate 12.5–25nmol/L (5–
10ng/ml), and severe <12.5nmol/L (5ng/ml) (Stroud et 
al., 2008). Recently hypo-vitaminosis D includes three 
categories according to cutoff values: insufficiency if 
serum 25(OH) D levels are between 20 and 
29.99ng/ml (50nmol/L and 74.99nmol/L), deficiency 
below 20ng/ml (50nmol/L), and severe deficiency 
below 10ng/ml (25nmol/L) (Pérez-Lopez et al., 2011). 

Many factors can explain the high prevalence of 
vitamin -D deficiency, homebound individuals, 
women who wear long robes and head coverings for 
religious reasons, and people with occupations that 
limit sun exposure are unlikely to obtain adequate 
vitamin D from sunlight (Institute of Medicine, 2010). 
Greater amounts of the pigment melanin in the 
epidermal layer result in darker skin and reduce the 
skin's ability to produce vitamin D from sunlight, 
various reports consistently show lower serum 25(OH) 
D levels in persons identified as black compared with 
those identified as white (Institute of Medicine, 2010). 
As a fat-soluble vitamin, vitamin D requires some 
dietary fat in the gut for absorption. Individuals who 
have a reduced ability to absorb dietary fat might 
require vitamin D supplements. Fat malabsorption is 
associated with a variety of medical conditions 
including some forms of liver disease, cystic fibrosis, 
and Crohn's disease (Holick, 2006). 

in this study we aimed to get an idea if the 
prevalence and possible relevant etiological factors for 
vitamin (25) –D deficiency. Two hundred healthy 
premenopausal non pregnant non lactating females 
aged 40-50 years old working at Fayoum University, 
subjected to thorough medical history and clinical 
examination, stressing on color of the skin, BMI and 
style of clothing and all patients are screened for 25- 
vitamin- D using ELISA.  
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 Our results showed that 45 females of 200 were 
sufficient (22.5%), 91 females were insufficient 
(45.5%), 64 females were deficient (32%). Vitamin D 
deficient females subdivided into deficient (82.8%) 
and severely deficient (17.2%). there was significant 
difference between the mean of vitamin -D in the 
different BMI, in normal body weight subjects the 
mean of vitamin D level was 77.9 ± 21.7, in 
overweight 51.4 ± 15.5), in obese (40 ± 22.4) and the 
difference is highly statistically significant (p < 0.001). 
The mean vitamin -D level for western wearing 
clothes was 66.8 ± 16.4 for ladies wearing Higab 62 ± 
23.2), and for ladies wearing Niqab 28.3 ± 16.3), and 
the difference is highly statistically significant (p < 
0.001). The mean of vitamin D level in dark skinned 
subjects was 57.2 ± 21.2 while in white skinned 
subjects was 96.2 ± 33.8 and the difference is highly 
statistically significant (p < 0.001). 

Vitamin D status has been studied on all 
continents and in most countries throughout the world. 
In total, approximately 5,060 epidemiological studies 
have been done according to a Pub Med search 
conducted in February 2012. These studies revealed 
that vitamin D deficiency was prevalent across all age-
groups, geographic regions, and seasons (Michael, 
2012). 

Investigators have reported that in women being 
administered medications to treat diagnosed 
osteoporosis, 37% of those in Sweden, 75% of those in 
the United Kingdom, 68% of those in Germany, 52% 
of those in the Netherlands, 50% of those in France, 
63% of those in Switzerland, 56% of those in 
Hungary, 65% of those in Spain, 77% of those in 
Turkey, 85% of those in Lebanon, 92% of those in 
South Korea, 90% of those in Japan, 47% of those in 
Thailand, 49% of those in Malaysia, 67% of those in 
Mexico, 42% of those in Brazil, 50% of those in Chile, 
and 60% of those in Australia exhibited serum 25-
OHD3 concentrations lower than 75nmol/L (Michael, 
2012). 

In a survey conducted in the central United 
States, it was found that 67% of women without health 
insurance exhibited serum 25-OHD concentrations 
lower than 50nmol/L (Kakarala et al., 2007).  

In the Canadian Health Measures Survey (n = 
5306), Overall, 5.4%, 12.7%, and 25.7% of the 
participants had 25(OH) D concentrations below the 
30, 40, and 50nmol/L respectively. (Susan et al., 
2011). 

In Australia, almost one-third of adults over the 
age of 25 have a Vitamin D deficiency, in a new study 
from the University of Melbourne. The study involved 
11,218 Australians. The overall prevalence of vitamin 
D deficiency was 31%, with Australian women being 
more commonly affected (39%, in contrast with 23% 
in Australian men,) (Daly et al., 2012). 

 In this study we only screened premenopausal 
women but in another study done in Egypt, also a 
random sample of 120 (90 females and 30 males) 
apparently healthy undergraduate students, Zagazig, 
Sharkia, were enrolled in cross sectional study, mean 
serum 25(OH) D level was 23.7 ± 12.681ng/ml 
using a cutoff point of 30ng/ml, 74.6% of sample 
(61.7% males and 79.2% females) had low vitamin D 
status (Maggie et al., 2012). 

Despite ample sunshine, vitamin D deficiency is 
very common in the Middle East and African countries 
(Alshishtawy, 2011). 

The first study to reveal low vitamin D 
concentrations in people of the Middle East region was 
conducted by Woodhouse and Norton in 1982 among 
ethnic Saudi Arabians (Woodhouse and Norton, 1982).  

Their results were confirmed in 1983, when 
Sedrani et al. recorded a mean 25(OH) D 
concentration ranging between 10–30nmol/L among 
Saudi university students and the elderly patients 
values was also deceased (Pietras et al., 2009). 

 Another study, also conducted in the eastern 
regions of Saudi Arabia, showed low serum 25(OH) D 
concentrations among both males and females 
(25.25nmol/L and 24.75nmol/L, respectively) 
(Elsammak et al., 2011). 

In Oman, according to the 2004 Ministry of 
Health survey, out of 298 non-pregnant women of 
child bearing age, 21.4% were found to be vitamin D 
deficient (<50nmol/L) (Ministry of Health, Oman, 
2008). 

A more recent study tested serum 25(OH) D 
concentrations in 41 apparently healthy Omani women 
of childbearing age. The study indicated that all 
women had serum 25(OH) D concentrations of 
<50nmol/L (Al-Kindi, 2011). 

Similarly, vitamin D deficiency was found to be 
highly prevalent in the United Arab Emirates (UAE). 
The results revealed that most women had vitamin D 
deficiency (25(OH) D ≤ 50nmol/L at study entry) 
(Saadi et al., 2007).  

A very recent study done by Anouti et al. who 
investigated a random sample of 208 young Emirati 
university students in Abu Dhabi, 138 females and 70 
males. The mean serum 25(OH) D concentration for 
female students tested in April was 31.3  12.3nmol/L, 
while in October, it was 20.9  14.9nmol/L (Anouti et 
al., 2011). 

In Qatar, the mean overall vitamin D 
concentration among health care professionals 
working at Hamad Medical Corporation in Doha was 
found to be 29.3nmol/L. Vitamin D concentration was 
lower in females (25.8nmol/L) than in males 
(34.3nmol/L). A total of 97% of all participants had a 
mean concentration <75nmol/L, while 87% had a 
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mean concentration of <50nmol/L (Mahdy et al., 
2010).   

Studies in Turkey and Jordan showed also a 
strong relationship with clothing, Serum 25(OH) D 
levels were highest in women who wore Western 
clothing, decreasing in traditional women wearing a 
hijab, and the lowest levels were measured in 
completely veiled women who wore a niqab.Men in 
these countries have higher concentrations than 
women (Mishal, 2001). 

In Iran, a population study that included 1,210 
men and women between 20 and 69 years old showed 
that the mean serum 25(OH) D was 20.6nmol/L 
(Hashemipour et al., 2004).  

In Lebanon, vitamin D-inadequacy among the 
251 Lebanese postmenopausal osteoporotic women 
(from both Muslim and Christian communities) who 
participated in a vitamin D international 
epidemiological study. Vitamin D inadequacy 
prevalence (25-hydroxyvitamin D (25(OH) D), less 
than 30 ng/ml) was 84.9%. Muslim community 
participants had lower 25(OH) D levels compared with 
their Christian counterparts (P<0.001). (Gannagé-
Yared et al., 2009). 

A recent United Kingdom (UK) survey among 
the white population showed 16% prevalence of 
insufficiency and 50% deficiency in the winter and 
spring, the local prevalence, in a multiethnic 
population, shows much higher rates of deficiency. 
Among South Asians tested in routine clinical 
practice, >90% were found to have insufficient or 
deficient levels (Hypponen and Chris, 2007). 

In Morocco group study of 415 women aged 24 
to77 years old the prevalence of vitamin D 
insufficiency (<30ng/mL) was 91%. (Fadoua et al., 
2008). 

A study done in Tunisia between January and 
March 2002, 380 subjects aged 20-60 years were 
included in the study. The accumulated prevalence of 
hypo-vitaminosis D was 47.6%, increasing with age. 
Hypo-vitaminosis is highly prevalent in women 
(P<0.001). Multiparty, menopause, wearing the veil, 
and calcium and vitamin D dietary intake are factors 
associated with hypo-vitaminosis D (P<0.05) (Meddeb 
et al., 2005).  

Thus, it seems that the world is facing today what 
is, in fact, a new endemic disease that was, until 
recently, totally veiled. The actual percentage of 
vitamin-D-deficient people seems to be far greater 
than reported, so identifying the reasons for the 
dramatic increase in vitamin D insufficiency is not an 
easy task. 
 
Conclusion:  

More than 75 % of the premenopausal 
women working in Fayoum University had either 

vitamin –D deficiency or insufficiency. obesity, darker 
skin and insufficient sun exposure are the main factors 
leading to or associated with 25 – vitamin - D 
deficiency  
 
Recommendations: 

From this study we recommend further screening 
for males, to treat those who are vitamin -d deficient 
or insufficient and to follow them up for detecting any 
complications or of vitamin d deficiency.  
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Abstract: Background: Dietary pattern established in early childhood significantly influence the probability of 
having less tendency towards junk food which certainly result in malnutrition whether under/overweight or obesity. 
Nutrient intakes were compared with Recommended Dietary Allowances RDA (1989) and percent RDAs were 
computed.  Objective: The main objective of the current study to report nutrient intake among preschool- aged 
children in some kindergartens in kingdom of Saudi Arabia, in Jeddah and compare as percent of RDA. Subjects and 
Methods: A cross-sectional descriptive study was conducted on preschool children male (n= 66), female (n=55). 
Anthropometric data were taken using standard methods, from 121 children Saudi (77.7%) and the remaining was 
non-Saudi (22.3%). Aged 24 - 72 months with the aid of a questionnaire from Kindergarten children's and preschool 
child mothers by direct contact or by telephone. Logistic regression analyses were performed to estimate the 
influence of various parameters. Seven 24-hour dietary recalls assessed nutrient intakes, which were compared to the 
Recommended Dietary Allowances of National Academy of Science's. Results: The mean ages in months of the 
studied preschool children were 52.2 ± 11.20 months. Diet quality has been shown to be better among children that 
do meet current recommendations. The average intake of energy was lower than RDA by 35% for preschool 
children. Energy from carbohydrates was below the recommended values (53.5% of energy was observed vs. 55 % 
of energy is recommended).  Low intake of calcium (85.6%), iron (72.45%) and potassium (57.45%) as percent of 
the RDA among children of all age groups observed in this study. Mean intake of vitamins; thiamin, niacin and 
vitamin D (0.48 ± 0.196, 4.99 ± 2.6503 and 3.92 ± 2.33) for Saudi and, (0.38 ± 0.16, 3.768 ± 2.11 and 2.88 ± 2.41) 
for non Saudi children respectively. It found that the difference between the two groups was significant at p <0.05. 
Data was analyzed by SPSS statistical package version 10. Conclusion: These results indicated to the need for 
improvement in dietary habits among Jeddah children in order to produce a healthful diet and to prevent diet-related 
diseases in our future adult population. Community and/or school based nutrition education programs are needed to 
increase children and parents’ awareness of the health risks arising from food intakes deviating importantly from the 
recommendations. It should be further investigated in more detail how this preschool age group dietary pattern, 
influences their nutrient intakes in order to check whether the current recommended dietary allowances  represent 
the most optimal dietary intake for this group of preschool-aged children. At last, research should assess the health 
risks associated with these unhealthy eating habits of young children, deviating importantly from the age specific 
recommendations. 
[Thanaa. A. El-kholy; Naglaa, H. M. Hassanen, Rasha. M Hassan and Sahar Anter. Nutrient Intakes Affecting the 
Nutritional Status of preschool Children by Nationality Compared with RDA in Jeddah KSA. Life Sci J 
2012;9(4):3338-3346]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 493 
 
Key words: Nutritional status - Nutrient intakes - Children - Macronutrients, Vitamins – Minerals - The 

Recommended Dietary Allowances. 
 
1. Introduction 

As mammals, we all begin life on an exclusive 
milk diet. During our first years, the transition to a 
modified adult diet takes place; to maintain growth 
and health, the infant must learn to accept at least 
some of the foods offered. Individual differences 
among children in the controls of food intake begin to 
emerge during this early transition period. As 
children’s genetic predispositions are modified by 
learning and their experiences with food and eating, 
food preferences and more adult-like controls of food 
intake begin to emerge. Early experiences with food 
provide learning opportunities that are critical in the 

formation of food preferences and the controls of 
food intake (Leann; 2002). 

Although good nutrition is important during the 
whole life course, it is especially important during the 
first years of life, since these are the most crucial 
years for normal physical and mental development. 

In young children, dietary intake is not only 
linked to growth, development and nutrition-related 
diseases (such as deficiencies and toxicities), but also 
to risk factors for chronic diseases such as obesity, 
increased cholesterol levels and hypertension (Ernst 
and Obarzanek, 1994). In these first years of life 
children acquire many of the physical attributes and 
the social and psychological structures for life and 
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learning (BMA; 2005 and Huybrechts et al., 2008). 
Because unhealthy lifestyle patterns might continue 
into adulthood (Boulton, 1995), it is important to 
strive as early in life as possible for a high-quality 
diet with optimal levels of food and nutrients to help 
maintain optimal health.   

 Malnutrition is still a major public health 
problem over large areas of the world, especially 
developing countries and particularly amongst low 
socio-economic groups (Samai et al., 2009). Child 
malnutrition is a wide spread public health problem 
having international consequences because good 
nutrition is an essential determinant for their well-
being. The most neglected form of human 
deprivation is malnutrition, particularly among 
Preschool children. (Vipin Chandran, 2009). 
Adequate dietary intake and nutritional status among 
children are important for their own growth, 
development and function, and there is now 
increasing evidence that childhood nutrition also 
influences adult health. Thus, childhood diet needs to 
be taken seriously in order to improve a nation’s 
health as well as producing bright and active children 
(Tomkins, 2001). 

The role of certain nutrients and foods in the 
prevention of chronic diseases like cardiovascular 
disease (CVD) and some cancers has been 
highlighted by a large number of studies (Ascherio 
and Willett1995 and Cummings and 
Bingham1998). Specifically, diets with high fruit 
and vegetable intakes have been shown being 
associated with a lower risk of mortality (Huijbregts 
et al., 1997) and of suffering cancer (Cummings and 
Bingham, 1998) or CVD (Kant et al., 2000). 
Because of this major role of nutrition in the 
prevention of diseases as well as in growth and 
development, a series of recommended dietary 
allowances (RDA) (CEC,1993) ranging from infancy 
until old age, have been set both at a national and 
international level. In order to motivate the public to 
meet such recommendations, Food-Based Dietary 
Guidelines (FBDG) were developed based on these 
RDA, though expressing recommended daily intakes 
at the food group level, have been drawn up in 
different countries (VIG, 2004 and  US Department 
of Agriculture, 2007).       

 Dietary pattern established in early childhood 
significantly influence the probability of having less 
tendency towards junk food which certainly result 
into malnutrition whether under/overweight or 
obesity (Perveen et al., 2010). Like many other 
domains of development, young children’s eating 
patterns are largely influenced by learning about what 
is edible and non-edible and what is acceptable 
within a family and the culture. A carefully timed 
development exists between children’s early 

physiological and their increasing nutrition needs. 
The literature regarding early childhood nutrition has 
focused upon children’s changing nutrient 
requirements for growth and health and has neglected 
the social developmental framework from which 
children’s eating behaviors and intake patterns 
emerge (Perveen et al., 2010). Appropriate nutrition 
during the childhood is essential for the maintenance 
of normal growth and good health (Ministry of 
Health, 1997).  

Growth assessment best defines the health and 
nutritional status of children, because disturbances in 
health and nutrition, regardless of their etiology, 
invariably affect child growth and hence provide an 
indirect measurement of the quality of life of an 
entire population (Onis et al., 1993). 

     The growth and mental developments are 
indicators of good health and nutrition (WHO; 
1995). The accurate assessment of the physical 
growth and development of children is a subject that 
gains the interest of pediatricians and public health 
officers (Tanner; 1966). There is a worldwide 
variation in size and shape between children 
belonging to different populations of mankind 
(Maysoon et al., 2004). In this context, the present 
study focuses its attention on the nutrient intakes 
affecting the Nutritional Status of preschool Children 
by Nationality Compared with RDA in Jeddah KSA. 
 
2. Subjects and Methods 
Study population and design 

Data used for these analyses derived from a 
cross-sectional study in preschool children (2-6 
years) include 66 boys and 55 girls were chosen by a 
systemic random method, Saudi (77.7%) and the 
remaining was non-Saudi (22.3%). Aged 24-72 
months recruited from Two Kindergartens Kingdom 
of Saudi Arabia, Jeddah city, all children were in 
kindergartens and their house. The data collection 
initiated in October 2010 and complete in April 
2011. 
 
The methodology of this study:  

In order to satisfy the objective of the study 
standard questionnaires was designed to cover the 
Food habit; which includes appetite, number of meals 
per day, favorite meal, and snacks.   Seven days of 
food intake (24-hour recall) was collected.  The 24-
hour recall method was used to assess the usual 
intake of energy and nutrients for seven consecutive 
days. On the same day of the interview, the mothers 
were asked to recall type and quantity of all foods 
and beverages or snakes that consumed by the child 
during the previous 24 hours, and they were also 
asked to record the food intake during the other six 
days in their homes. Then we conformed these units 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

3340 
 

or parts into grams to calculate the daily intake from 
different nutrients by using food composition tables 
(Robert et al., 2003). Data of the 24-hour food intake 
were coded and entered into the computer program of 
food analysis. The food intake data were analyzed 
based on food composition tables of the Egyptian 
National Nutrition Research Institute. The nutritional 
content of the food consumed or provided was 
calculated from the data collected using standard 
food tables (National Nutrition Institute, 2006).  
Results were compared with current 
recommendations for nutrient intakes Institute of 
Medicine (2010) and the percentages of energy 
derived from macronutrients; for the appropriate age-
gender groups from the Institute of Medicine, Food 
and Nutrition Board, November 2010 which were 
compared to the Recommended Dietary Allowances 
of National Academy of Science's (1998). 
 
Anthropometric indices  

Anthropometric indices are combinations of 
measurements. They are essential for the 
interpretation of measurements. In children, the four 
most commonly used indices are weight-for-height, 
height-for-age, weight-for-age and BMI-for-age. 
 
Weight and Height: 

The weight and height of the children in the two 
groups (boy and girl) were assessed. Height was 
measured by a meter. The children were standing 
without shoes on a flat surface with feet parallel and 
heel together, and the head, back and heels in contact 
with the vertical board. The height was recorded to 
the nearest 0.1 cm (WHO, 1995). Weight of children 
was determined by using an electronic scale 
(Piscover, Poland) and was recorded to the nearest 
0.1 kg. The children were weighed with light indoor 
clothing and without shoes (WHO, 1995). The 
anthropometric indices can be expressed in terms of 
Z-scores to compare a child or group of children with 
a reference population to assess their growth (WHO, 
1995). Data of height and weight were entered into 
ENA (Emergency Nutrition Assessment) for the 
SMART program (WHO, 2007) and were 
transformed into Z-score. 
 
The statistical analysis included:  

Data were analyzed by SPSS statistical package 
version 10 (1998). The quantitative data were 
presented in the form of mean, standard deviation and 
range. One way ANOVA and the student T test was 
used to compare quantitative data and Pearson's 
correlation coefficient (r) has been also applied in 
this study between two quantities variables. 
Significance was considered when P value ≤ 0.05. 
Insignificance was considered when P value > 0.05.  

3. Results 
A cross-sectional descriptive study was 

conducted on preschool children male (n= 66), 
female (n=55). Saudi (77.7%) and the remaining 
were non-Saudi (22.3%).  Aged 24- 72 months were 
chosen by a systemic random method recruited from 
two kindergartens, in Kingdom of Saudi Arabia, 
Jeddah city.  

77.7
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Saudi Arabian Non Saudi Arabian
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20

40
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80
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Figure (1): Percent Distribution of Nationality of 
Preschool Children 
 

 Most of the children were Saudi (77.7%) and 
the remaining was non-Saudi (22.3%) as shown in 
the same table and figure (1). 

 
Figure (2): Percent Distribution of Categories of 
BMI of Preschool Children 
 

Figure (2) showed that the highest percent of 
preschool children (43%) were underweight, 
followed by (30.6%) had healthy weight and (26.4%) 
were overweight. 
 
Table (1): Describes Anthropometric 
measurements of a Studied Sample of Preschool 
Children 

Variables (Mean ± SD) Min Max 

Weight of Preschool Children  (Kg) 16.19± 3.29 9 26 

Ideal of body weight 16.68±1.96 12 21 

Preschool Children's height (Cm) 100.87 ± 10.37 60 119 

Body Mass Index 16.19 ± 4.24 10 41.6 

Ideal of Body Mass Index 15.57±0.48 14.5 18 
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Table (1) depict descriptive anthropometric 
measurements of the study sample of Preschool 
Children. We  show  mean ± SD of body weight of 
total males and females (16.19± 3.29 kg) and 
minimum weight  9kg, maximum weight 26 kg; and  
the mean ± SD ; minimum and maximum of  ideal  
body weight for representing subjects i. e. 
(16.68±1.96, 12 and 21kg)  respectively.   Mean ± SD 
, minimum and maximum height of total  responds  
(100.87 ± 10.37 cm) and minimum height 60cm, 
maximum height 119 cm. While the mean ± SD; 
minimum and maximum of body mass index (16.19 ± 
4.24, 10 and 41.6) respectively. The same table 
represents also mean ± SD; minimum and maximum 
Ideal of Body Mass Index i.e. (15.57± 0.48, 14.5 and 
18) respectively. 
 
Table (2) Distribution of Nutritional Status of 
Preschool children 

      Anthropometry 
measurements 

No. % Nutritional Status 

 
WAZ 

10 
107 

4 

8.3 
88.4 
3.3 

Underweight 
Normal 

Overweight 

 
HAZ 

23 
94 
4 

19.0 
77.7 
3.3 

Stunted 
Normal 

Tall 

 
WHZ 

15 
83 
23 

12.4 
68.6 
19.0 

Wasted 
Normal 
Obesity 

Total 121 100.0  

 
     As can be seen in table 2, the logistic regression 
analysis identified the distribution of nutritional 
status of Preschool children by anthropometric 
measurements. According to weight /age 88.4 % 
were normal, 8.3% were underweight and 3.3% were 
overweight. According to Height / Age (77.7%) were 
normal, 19.0% were stunted and 3.3 % were tall.  

While the percent of normal, wasted, and obesity 
children according to weight/height were 68.6%, 12.4 
% and 19.0 %, respectively. 

Table (3) depict (Mean ± SD) and Pearson 
Correlation of BMI of the study children by 
nutritional status. As can be seen in  table (3) the 
level of underweight, stunted and wasted were in 
children of low mean of BMI  (< - 2SD ), 13.3, 15.78 
and 14.85 for (WAZ), (HAZ)  and (WHZ) 
respectively as compared to good nutritional status of 
moderate mean of BMI (normal±2SD ) 16.3, 16.06 
and 16.02 for WAZ , HAZ and WHZ respectively. 
However the level of overweight, tall and obesity 
were in the children of over Mean of BMI (> + 2SD) 
i. e., 20.68, 21.73and 17.71 for (WAZ), (HAZ) and 
(WHZ) respectively.   As can be seen in the same 
table the nutritional status in WAZ and HAZ Z-Score 
of children was significantly different by Mean of 
BMI at P< 0.01 and P< 0.05 respectively but no 
statistically significant association was observed in 
Nutritional status In WHZ Z-Score. 
 
Table (3): (Mean ± SD) and Pearson Correlation 
of BMI of the study children by nutritional status. 

 
Indicator 

 
BMI 

Z-Scores 

< - 
2SD 

±2SD > + 
2SD 

Total F-value 
P 

 
WAZ 

No. 
Mean 
SD 

10 
13.30 
2.56 

107 
16.3 

±4.26 

4 
20.68 
1.27 

121 
16.2 
4.24 

4.901 
0.009** 

 

 
HAZ 

No. 
Mean 
SD 

23 
15.78 
3.07 

94 
16.06 
±3.9 

4 
21.73 
11.63 

121 
16.2 
4.24 

3.724 
0.027* 

 

 
WHZ 

No. 
Mean 
SD 

15 
14.85 
7.08 

83 
16.02 
±3.73 

23 
17.71 
3.22 

121 
16.2 
4.24 

2. 35 
NS 

*P< 0.05     **P<0.01 
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Figure (3) mean ± SD of the number of times of food intake a week of Preschool children 
 
    The means of the number of times a week of 
foods shown in Figure (3), it is clear that the mean of 
the number of times intake a week of milk 

(4.62±1.96) was consistently higher than the other 
foods, followed by 3.93±1.85 for fruit, 3.67±1.83 for 
vegetables and 3.17±1.43 for poultry while the lowest 
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number of times a week was for fish 1.50±0.88. The 
Minimum intake was one meal per week and the 
Maximum was seven meals per week. 

Table (4) showed that the mean±SD of 
energy and macronutrient intake of preschool 
children by nationality. The mean of energy, protein, 
fat and carbohydrate for Saudi children were 
1096.95±336.72, 39.48 ± 14.06, 40.39± 17.41 and 
146.73±50.59, respectively. As can be seen in the 
same table the mean of energy, protein, fat and 
carbohydrate for non Saudi children were 909.17± 
438.46, 32.81± 14.17, 31.43 ± 21.44 and 123.24± 
61.78, respectively. 

It can be noticed that the difference in 
energy, carbohydrate, protein and fat were significant 
at (p < 0.05*) between Saudi and non- Saudi 
preschool children. 

Table (5) showed that the mean±SD of 
vitamin intake of preschool children by nationality. 
The mean intake of thiamin, riboflavin, niacin, 
vitamin A, vitamin C and vitamin D for Saudi and 
non -Saudi children were (0.48 ± 0.196 mg/d), (0.87 
±0. 545 mg/d), (4.99 ± 2.65 mg/d), (591.99 ± 763.6 
µg/d), (47.85 ± 49.35 mg/d), and (3.92± 2.33 µg/d) 
and (0.38 ±0. 16 mg/d), (0.62 ±0. 38 mg/d), (3.768 ± 
2.1091 mg/d), (288.75± 186.91 µg/d), (19.82 ± 32.85 
mg/d), and (2.88 ± 2.41 µg/d) respectively.   It can be 
noticed that the difference in thiamin, riboflavin, 
niacin, vitamin A and vitamin D were significant at 
(p< 0.05) between Saudi and non- Saudi preschool 
children and the difference is highly significant in 
vitamin C intake among Saudi and non- Saudi 
preschool children at (p<0.01). 
 

 
Table (4): Mean ± SD of Macronutrients Intakes of Preschool children by Nationality  

Variables 
 
Nutrients 

Saudi Arabian 
Mean ± SD 

Non Saudi Arabian 
Mean ± SD 

RDA 
% of RDA 
For Saudi 
Arabian 

% of RDA 
For Non Saudi 

Arabian 
P 

Energy 1096.95±336.72 909.17± 438.46 1300 84.37 69.93 0.019* 

Protein 39.48 ± 14.06 32.81± 14.17 16 246.7 205 0.032* 

Fat 40.39± 17.41 31.43 ± 21.44 32.5 124.3       96.7 0.027* 

Carbohydrate 146.73 ±50.59 123.24 ± 61.78 130 112.8 94.8 0.046* 

 
Table (5): (Mean ±SD) and % of RDA of Vitamins and minerals Intakes of Preschool children 

*P< 0.05    **P<0.01   NS: Not Significant 
 
     The same table showed also the mean±SD of 
minerals intake of preschool children by nationality. 
The mean of calcium, iron, potassium, phosphorus, 
magnesium and zinc for Saudi and non-Saudi 
children were (641.69 ± 444.38 mg/d), (6.98±5.15 
mg/d), (2041.59 ± 1094.39 mg/d), (666.99 ± 273.94 
mg/d), (131.36 ± 91.73 mg/d) and (9.78 ± 13.56 
mg/d) and (443.35± 290.55 mg/d), (5.45 ±1. 5038 
mg/d), (2029.03 ±1079 mg/d), (529.26 ± 222.51 
mg/d), (90.97 ± 57.84 mg/d) and (3.94 ± 1.29 mg/d) 
respectively. 
 

4. Discussion 
The present study is a cross sectional descriptive 

study was conducted on preschool children was Saudi 
(77.7%) and the remaining was non-Saudi (22.3%). 
As shown in figure (1), aged 24 - 72 months were 
chosen by a systemic random method recruited from 
two kindergartens, in Kingdom of Saudi Arabia, 
Jeddah city. To report food consumption, nutrient 
intake among preschool- age and compared with  
Recommended Dietary Allowances (RDA,1989) and 
the percent of intake from RDAs were computed. The 

Indicator 
Saudi Arabian Non Saudi Arabian 

 
Saudi 

Arabian 
Non Saudi 

Arabian p 

Mean ± SD Mean ±SD RDA % of RDA % of RDA 

Thiamin (mg/d) 0.48 ± 0.196 0.38 ± 0.16 0.53 90.5 71.7 0.014* 

Riboflavin (mg/d) 0.87 ± 0.545 0.62 ± 0.38 0.55 158.2 112.7 0.023* 

Niacin (mg/d) 4.99 ± 2.6503 3.768 ± 2.11 7 71.3 53.7 0.03* 

Vitamin A (µg/d) 591.99 ±763.62 288.75± 186.91 350 169.1 82.5 0.044* 

Vitamin C (mg/d) 47.85 ± 49.35 19.82 ± 32.85 20 239.2 99.1 0.006** 

Vitamin D (µg/d) 3.92± 2.33 2.88 ± 2.41 5 78.4 57.6 0.044* 

Calcium (mg/d) 641.69±444.38 443.35±290.55 650 98.7 68.2 0.03 

Iron (mg/d) 6.98±5.15 5.45±1.5038 8.5 82.1 64.1 NS 

Potassium (mg/d) 2041.59±1094.39 2029.03±1079.18 3400 60.0 59.6 NS 

Phosphorus (mg/d) 666.99±273.4 529.26±222.1 480 138.9 110.2 0.01 

Magnesium (mg/d) 131.36±91.73 90.97±57.84 105 125.0 86.6 0.032 

Zinc (mg/d) 9.78±13.56 3.94±1.29 4 244.5 98.5 0.022 
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mean ± SD for age in the months of the studied 
preschool children was 52.2 ± 11.20 months. 

 
Nutritional Status 

Table (1) shows that the mean body weight of 
total males and females (16.19± 3.29kg) and 
minimum weight 9kg , maximum weight 26 kg and  
the mean height of total males and females (100.87 ± 
10.37 cm) and minimum height 60cm, maximum 
height 119 cm.  

Weight for age is the most widely used indices 
for assessment of nutritional status in children. Using 
the international age and sex specific child BMI 
cutoff values define overweight and obesity (Cole et 
al., 2000). We calculated the combined prevalence of 
overweight and obesity; in the present study 
according to categories of BMI revealed that the 
majority of preschool children (43%) were 
underweight, (30.6%) had healthy weight, and 
(26.4%) were overweight as can be seen in Figure 
(2).  Data from national surveys by Prema and 
Hema, 2009 have shown that in India nearly half the 
preschool children are under –weight or stunted and 
less than a fifth are wasted. According to these results 
it is clear that the nutritional status between preschool 
children in Jeddah KSA better than in India study.  

Al-Hazzaa et al. (2007) Study of adiposity and 
physical activity levels among preschool children in 
Jeddah, KSA calculated the combined prevalence of 
overweight and obesity in his study to be 41.8 %. 
These prevalence rates were higher than what was 
reported in our study which revealed that prevalence 
of overweight and obesity were (26.4%). 

Our results as shown in table (3) revealed that 
the level of underweight stunted and wasted were in 
children of low mean of BMI 13.3, 15.78 and 14.85, 
respectively as compared to good nutritional status of 
moderate which the mean of BMI was 16.3, 16.06 
and 16.02, respectively. However the level of 
overweight, tall and obesity were in the children of 
over Mean of BMI by 20.68, 21.73and 17.71 
Nutritional status in WAZ and HAZ Z-Score of 
children was significantly different by BMI at P< 
0.01 and P< 0.05 respectively but no statistically 
significant association was observed in Nutritional 
status In WHZ Z-Score.   

It is generally accepted that childhood obesity is 
directly related to the elevated consumption of food 
products containing high concentrations of simple or 
refined sugars and fried foods, as well as poor dietary 
habits and lack of moderate and intense physical 
activity. It has also been pointed out that different 
individuals whose diets contain equivalent energy 
densities may accumulate different levels of neutral 
fats in their adipose tissue, due to differences in the 
efficiency of free energy utilization in the body’s 

general biosynthetic processes, and in the efficiency 
of other types of biological processes. It has been 
suggested that these differences may be due to 
differing metabolic structures based on variations in 
individual genes; furthermore, a variety of 
environmental factors that may lead to diverse types 
of metabolic expression when acting upon individual 
genes also contributes to these differences (Chellini 
et al., 2005). 

  
Consumption of food 

The questionnaire used in the present study was 
valid and reliable tool for measuring the 
environmental factors availability, food rules, 
correlation of nutritional status for preschool children 
Food intake and their effect on BMI of preschool 
children in line with finding from another study 
(Perveen et al., 2010; Tara et al., 2010; and 
Mohammad et al., 2008). Most American 
preschoolers are not meeting dietary 
recommendations (Krebs-Smith et al., 1996; 
Nicklas et al., 2001; Padget, and Briley 2005Kranz 
et al., 2006a; and Ball et al., 2008) even though diet 
quality has increased slightly in preschoolers over the 
past few decades Kranz  et al., 2005. 

Diet quality has also been shown to be better 
among children that do meet current 
recommendations (Padget and Briley 2005 Kranz et 
al., 2006a, and Kranz et al., 2006b). The data 
presented in these studies aimed to report dietary 
intake and physical among preschool-aged children 
living in rural American Indian (AI) communities 
prior to a family-based healthy lifestyle intervention 
and to compare data to current age-specific 
recommendations; they results showed that most 
children were meeting requirements of macro- and 
micronutrients that do meet current recommendations 
but are not consuming recommended amounts of 
fruits, vegetables, whole grains and consuming 
excessive amounts of added sugar, partially due to 
sweetened beverage intake. It is important to consider 
food sources that may explain the discrepancy 
between adequate micronutrient intakes and 
inadequate food group intakes. White bread and 
ready-to-eat cereal, food sources that are often 
fortified with vitamins and minerals, were among the 
most frequently reported foods in this sample of 
children. 

In a recent another large cross-sectional study 
among children aged two to five years, children's 
dietary intake of nutrients and food groups decreased 
as added sugar intake increased (Kranz et al., 2005). 
Changes in beverage pattern consumption may also 
change nutrient and food intake. Increased sweetened 
beverage consumption is related to decreased milk 
consumption among children (Harnack et al., 1999, 
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Frary et al., 2004; Blum et al., 2005 andMarshall 
et al., 2005).  

Our study in contrast of these studies as shown 
in figure (3) it is clear that the mean number of times 
intake a week of milk (4.62±1.96) was consistently 
higher than the other foods, followed by, (3.93±1.85) 
for fruit, (3.67±1.83) for vegetables, (3.17±1.43) for 
poultry while the lowest number of times intake a 
week was for fish i.e. (1.50±0.88). The Minimum 
was one meal per week and the Maximum was seven 
meals per week. 

Modern lifestyle extends the umbrella of social 
responsibility for provision of appropriate 
nutritionally balanced foods to children of all age 
groups in particular the children under 5 years of age 
of all socio -economic groups of civil society which 
starts from home leads to the health professionals at 
all health outlets, Nutritionists, Dieticians, schools 
and the food industry. Dietary pattern established in 
early childhood significantly influence the probability 
of having fewer tendencies towards junk food which 
certainly result into mal nutrition whether 
under/overweight or obesity (Perveen et al., 2010). 

  
Energy and Dietary intakes:  

Vijay et al., 1995  study  results indicated that 
the mean  energy intakes of all age group children 
were below the RDA ; thus their average energy 
intakes were 229  kcal,,3384kcal below the RDA for 
1-3 and 4-6 group, respectively . Our results 
indicated that the mean energy intakes of all age 
groups Saudi and non Saudi children 1096.95±336.72 
and 909.17± 438 respectively were below the RDA 
as presented in table ( 4); thus their average energy 
intakes as percent of RDA were 84.37% and 69.93% 
for Saudi and non Saudi children respectively. Low 
level of energy reported in this study was likely due 
to underreporting of food intakes (Murphy et al., 
1992). According to Livingstone et al., 1990 and 
Mertz et al., 1991 the underreporting of energy 
intake was approximately 20% compared with 
measured energy requirements. When estimated 20% 
underreporting is included, the mean energy intakes 
of children would be closed RDA for energy. 

     On average, the American child’s diet was 
high in total fat, over consumption of fat, saturated 
fat and cholesterol by American children has been 
reported from New Hampshire Farm Burea 
(NHANFB II) (Kimm et al., 1990). Although percent 
of energy from fat remained relatively constant over 
age, mean percent of energy from fat was 5.3 to 6.8 
higher than the recommended (30% of energy is 
recommended) by expert committees (Weidman et 
al., 1983 & Consensusl., 1985).  Our study 
represents that an average intake from fat also higher 
than RDA. Data from Continuing Survey of Food 

Intakes by Individuals (CSFII,1986) indicated that 
the average percent of energy from total fat for 
children ages l-5 years was 34% and that 88 % of 
them had intakes exceeded fat recommendations 
(Nicklas et al., 1993). Similar results were reported 
from the The Nationwide Food Consumption Survey 
(NFCS), 1977-78 (Albertson et al., 1992), the 
Bogalusa Heart Study (Nicklas et al., 1989), and the 
Lipid Research Clinics Program Prevalence Study 
(Salz et al., 1983). Our results indicated that the 
average percent of energy from total fat for children 
ages l-5 years were 32.6%. So our results are 
agreeing with these reports. 

Energy from carbohydrate in our study was 
below the recommended values i.e. (53.5% of energy 
was observed vs. 55 % of energy is recommended). 
This was primarily due to higher contribution of 
energy from fat toward total calories. Our resulting 
agreement with (Viji et al., 1995) that's who reported 
that the energy from carbohydrate was below the 
recommended values (49 to 51% of energy was 
observed vs. 55 % of energy is recommended). 

Calcium and vitamin D are two essential 
nutrients long known for their role in bone health. 
Over the last ten years, the public has heard 
conflicting messages about other benefits of these 
nutrients—especially vitamin D—and also about how 
much calcium and vitamin D they need to be healthy. 
Scientific evidence indicates that calcium and vita-
min D play key roles in bone health. The current 
evidence, however, does not support other benefits of 
vitamin D or calcium intake. More targeted research 
should continue. Higher levels have not been shown 
to confer greater benefits, and in fact, they have been 
linked to other health problems, challenging the 
concept that “more is better (IOM, 2010). 

Low intake of , calcium (85.6%), iron  (72.45%) 
and potassium (57.45%) as percent of RDA among 
children of all age groups observed in our  study is a 
concern as presented in table ( 5 ). Absolute intake of 
vitamin thiamin and niacin was below the RDA for 
all age groups studied. Percent intakes of thiamin and 
niacin were 80% and 63.45% from RDAs 
respectively. While copper, sodium and potassium 
were not computed because RDA values are not 
available for these nutrients (National Academy of 
Sciences (1989). However, the intakes of copper, 
sodium and potassium were adequate. 

Conclusion: These results indicate the need for 
improvement in dietary habits among Jeddah children 
in order to produce a healthful diet and to prevent 
diet-related diseases in our future adult population. 
Community and/or school based nutrition education 
programs are needed to increase children and parents’ 
awareness of the health risks arising from food 
intakes deviating importantly from the 
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recommendations. It should be further investigated in 
more detail how this preschool dietary pattern, 
influences their nutrient intakes in order to check 
whether the current recommended dietary allowances  
represent the most optimal dietary intake for this 
group of preschool-aged children. 

At last, research should assess the health risks 
associated with these unhealthy eating habits of 
young children, deviating importantly from the age 
specific recommendations 
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1. Introduction 

Due to the knowledge management (KM) 

revolution and advancements of the Internet, the 
value of knowledge assets has been greatly enhanced. 

Many companies are building knowledge 

management system (KMS) in order to manage 

organizational learning and business knowhow. 
The main purpose of such a policy is to help 

knowledge workers to create important business 

knowledge, to organize it, and to make it available 
whenever and wherever it is needed in the companies 

(O’Brien & Marakas, 2006). 

The advent of internet-related information 
technology such as intranets, extranets, and 

intelligent agents has contributed significantly to the 

increased interest in knowledge management: 

Organizations are beginning to connect themselves in 
ways that they hadn’t planned for or expected… 

Groups, departments, and teams suddenly find 

themselves being able to share information that they 
hadn’t been able to share before. 

The highest value of IT to KM is in allowing 

the expansion and universalization of the scope of 
knowledge and in increasing the speed of 

transferability. Additionally using IT, we are able to 

retrieve and store knowledge in individual or groups, 

which allows this knowledge to be shared with other 
divisions in the same organization or business 

partners in the world. Furthermore, IT contributes to 

the integration of knowledge or even to the 

stimulation of new knowledge (Davenport & Prusak, 

1998). 
Today, the competitiveness of the firm relies 

less on traditional factors (capital, land, and labor) 

than was true in the past. Knowledge now appears to 

be replacing these traditional factors. Moreover, 
knowledge will become not just a source of 

competitive advantage but the only source of it (P.F. 

Drucker, 1993). 
However, many companies have faced 

various kinds of difficulties in implementing KMS. 

First, if knowledge is merely accumulated in 

workers’ brains, there is no way of recording it 
systematically. 

Second, even though knowledge is recorded 

and recorded in documents, it is very complicated to 
search for, retrieve, or review it, a problem which 

erects barriers to the diffusion of knowledge. Thus, In 

past times, even though managers knew how 
important KM was, it was very difficult to implement 

it successfully (Bradley, Paul, & Seeman, 2006). 

Within KM, maturity and the use of 

information technology (IT) development facilitates 
new methods and applications (such as groupware, 

online databases, intranets, etc.) ; It allows firms to 

deliver products and services better in quality and 
thus to achieve competitive advantage and profit 

(P.H.J. Hendriks, 1999, C.W. Holsapple, 2002, G.S. 

Lynn, R.R. Reilly, 2000, J.B. Quinn, J.J. Baruch 
1999). 
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Thus, the growth of KM has been closely 

tied to information and communication technology 
(Chumer, Hull, & Prichard, 2000). Therefore, it is 

found that IT plays a major role in the 

implementation of KMS (Hislop, 2002). 

Nevertheless, few studies explore the role and effect 
of information technologies in the KMS. Hence, the 

purpose of this study is to investigate the role and 

effect of IT in sharing knowledge in the KMS as a 
factor of success in knowledge management project, 

and introducing new and effective method for it. 

To deal with this issue more effectively, we focus on 
a key question: 

- How can information technology facilitate 

knowledge sharing in organization? 

The research indicates an important issue of 
KM. that, IT is an indispensable enabler of KM. 

while IT-enabled knowledge management goes 

beyond mere automation to play an ‘informating’ role 
in organizations by facilitating knowledge sharing. 

 
2. Definitions (Knowledge, Knowledge 
management and Intellectual capital management 
 
2.1. Knowledge 

Knowledge, learning and cognition are 
classical terms that have been rediscovered in the 

context of the information technology and knowledge 

management revolutions. Beckman (1998) compiled 
a number of useful and relevant definitions of 

knowledge and organizational knowledge: 

  Knowledge is organized information 

applicable to problem solving (Woolf, 1990). 
 Knowledge is information that has been organized 

and analyzed to make it understandable and 

applicable to problem solving or decision-making 
(Turban, 1992). 

 Knowledge encompasses the implicit and explicit 

restrictions placed upon objects (entities), operations, 
and relationships along with general and specific 

heuristics and inference procedures involved in the 

situation being modeled (Sowa,1984). 

 Knowledge consists of truths and beliefs, 
perspectives and concepts, judgments and 

expectations, methodologies and knowhow (Wiig, 

1993). 
 Knowledge is the whole set of insights, 

experiences, and procedures which are considered 

correct and true and which therefore guide the 

thoughts, behaviors, and communication of people 
(van der Spek and Spijkervet, 1997). 

 Knowledge is reasoning about information to 

actively guide task execution, problem-solving, and 
decision-making in order to perform, learn, and teach 

(Beckman, 1997). 

 Organizational knowledge is the collective sum of 

human-centered assets, intellectual property assets, 
infrastructure assets, and market assets (Brooking, 

1996). 

 Organizational knowledge is processed information 
embedded in routines and processes which enable 

action. It is also knowledge captured by the 

organization’s systems, processes, products, rules, 
and culture (Myers, 1996). 

A number of other authors have also 

proposed knowledge typologies. Nonaka and 

Takeuchi (1995) have divided knowledge 
accessibility into two categories: tacit and explicit. 

Beckman (1998) identifies three stages of 

accessibility: tacit, implicit, and explicit.  
 Tacit (human mind, organization)—accessible 

indirectly only with difficulty through knowledge 

elicitation and observation of behavior. 
 Implicit (human mind, organization)—accessible 

through querying and discussion, but informal 

knowledge must first be located and then 

communicated. 
 Explicit (document, computer)—readily accessible, 

as well as documented into formal knowledge 

sources that are often well-organized. 
 

2.2. Knowledge management 
Knowledge management is defined as: “the 

systematic, explicit, and deliberate building, renewal, 
and application of knowledge to maximize an 

enterprise’s knowledge-related effectiveness and 

returns from its knowledge assets” (Wiig, 1993). 
Sveiby (1998) defines knowledge 

management is ‘the art of creating value from an 

organization’s intangible assets. Moreover, he 
identifies two main tracks of knowledge management 

activities: one track focuses on knowledge 

management as the management of information and 

the other track as the management of people. 
Other researches show; Linking the 

individual perspective of knowledge to the 

organizational level, organizational knowledge 
creation theory is concerned with the processes which 

make available individual knowledge to the 

organizational knowledge system (Nonaka and von 
Krogh, 2009). This knowledge processes consist of 

several steps, starting with the creation of knowledge 
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followed by the use of knowledge, the transfer and 

sharing of knowledge, and the storage and retrieval 
for further use (Seufertet al. 2004). A crucial and 

difficult step in the organizational knowledge process 

is the conversion of tacit knowledge into explicit 

knowledge. as we explain before; Tacit (implicit) 
knowledge is unarticulated and rooted in experience 

and intuition and tied to the senses and explicit 

knowledge is uttered, can be formulated in sentences, 
has a universal character and is accessible through 

consciousness (Nonaka and von Krogh, 2009). Only 

explicit knowledge can be integrated in the 
organizational knowledge base. To support the 

transformation of tacit to explicit knowledge and to 

facilitate the remaining steps of the organizational 

knowledge process, the discipline of knowledge 
management has evolved since the early 1990s 

(Nonaka 1999; Spender 1996). Knowledge 

management (KM) involves all practices of an 
organization to create, store, use and share 

knowledge (Probst et al. 1998). 

 
3. Literature review 

Knowledge sharing is the behavior of an 

individual dispersing his or her obtained knowledge 

and information to other colleagues within an 

organization (Ryu, Ho, & Han, 2003).  
Knowledge sharing involves a process of 

communication whereby two or more parties are 

involved in the transfer of knowledge. Hence, 
knowledge sharing is defined as a process of 

communication between two or more participants 

involving the provision and acquisition of knowledge 
(Usoro, Sharratt, Tsui, & Shekhar, 2007). 

Recently, researchers have highlighted the 

various factors that affect an individual’s willingness 

to share knowledge, such as information and 
communication technologies, costs and benefits, 

incentive systems, extrinsic and intrinsic motivation, 

social capital, social and personal cognition, 
organization climate, and management championship 

(Alavi & Leidner 1999; Bock & Kim, 2002 ;Bock et 

al., 2005; Chiu et al., 2006; Hsu et al., 2007; 
Kankanhalli et al., 2005; Koh & Kim, 2004; 

Orlikowski 1996; Purvis et al., 2001; Wasko & Faraj, 

2005). Therefore, we could presume that individuals’ 

behavior for knowledge sharing is affected by the 
contextual factors and personal perceptions of the 

knowledge sharing in which they partake in. Social 

cognitive theory (SCT) (Bandura, 1982, 1986, 1997) 

is a widely accepted model for validating individual 

behavior (Compeau & Higgins, 1995). 
The norm of reciprocity and trust are treated 

as two major contextual factors influencing personal 

perceptions and a member’s behavior. Knowledge 

sharing self-efficacy, perceived relative advantage, 
and compatibility are seen as predictors of personal 

factors since they are all considered as the main 

influences shaping users’ behavior (Bandura, 1982, 
1986, 1997; Igbaria & Iivari, 1995;Rogers, 2003; Sia, 

Teo, Tan, & Wei, 2004; Verhoef & Langerak, 2001). 

Having looked at the purpose and resources 
for knowledge sharing, we now turn to the process of 

knowledge sharing by looking the formal and 

informal settings in which knowledge sharing occurs 

and looking at the content of knowledge shared. 
Bartol and Srivastava (2002) define knowledge 

sharing as the action by which employees 

disseminate relevant information to others across the 
organization. According to Bock and Kim (2002), 

knowledge sharing is the most important part of 

knowledge management (KM). Apart from Bartol 
and Srivastava’s operational definition a more social 

definition suggested by Helmstadter (2003, p. 257) 

characterizes knowledge sharing in terms of 

‘‘voluntary interactions between human actors 
through a framework of shared institutions, including 

ethical norms, behavioral regularities and so on. 

In general, social psychologists consider that 
knowledge sharing motivation has two 

complementary aspects: egoistic and altruistic (E.L. 

Deci, 1975). The first was based on economic and 

social exchange theory. It includes economic rewards 
empirically; Bock and Kim combined the two 

theories with social cognitive theory to propose 

expected rewards, expected social associations and 
expected contribution as. The major determinants of 

an individual’s knowledge sharing attitudes. 

Moreover, Bock et al. applied these two 
theories to produce two antecedents of sharing 

attitude: anticipated extrinsic rewards and anticipated 

reciprocal relationships. The second, altruistic 

motive, assumes that an individual is willing to 
increase the welfare of others and has no expectation 

of any personal returns. This resembles organization 

citizenship behavior (OCB), which is discretionary 
individual behavior that is not directly or explicitly 

recognized by a formal reward system, and promotes 

the effective functioning of the organization (C.A. 
Smith, D.W. Organ, 1983). 
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In additional, according to researches; 

Knowledge sharing requires collaboration between 
the users of knowledge; namely the collaborators. 

This task cannot be accomplished simply by storing 

knowledge in the repository. It also requires a 

mechanism, which helps people find the collaborators 
with relevant knowledge. Collaboration over the 

Internet communities has characterized itself by 

heavily relying on interaction among the 
collaborators (Bistro¨ m, 2005; Eikemeier and 

Lechner, 2003). Collaborators can be any virtual 

users who interact to achieve the goals of resources 
discovery, access, knowledge sharing, group 

communication and discussion. The collaboration for 

knowledge sharing should be enacted without spatial 

and temporal limitations. In addition, it should take 
place over medium such as the Internet and therefore 

beyond the geographical boundaries. 

 

3.2. Role of knowledge sharing on Intellectual 

capital management of emoloyees  
The means by which knowledge is shared 

within organizations and the factors that facilitate 

knowledge sharing/transfer are core issues in 

knowledge management. advances in technology 

have facilitated the recent growth in systems 
designed for managing organizational knowledge, IT 

is comprehensively utilized by members in 

organization, IT is comprehensively constructed in 
organization, top management is capable of applying 

IT, members in organization apply IT to search and 

use current organizational knowledge, and members 

in an organization apply IT to create new knowledge 
(Peter J. Sher & Vivid C. Lee, 2003) 

The Internet, one of the IT tools, gives rise 

to virtual communities that aim at facilitating 
collaboration by providing an environment for 

mutual sharing and interaction. A collaborative 

process in such an environment involves intensive 
online knowledge discovery and knowledge sharing 

between collaborators, such as knowledge consumers 

and knowledge contributors.( Stephen J.H. Yang, 

Irene Y.L. Chen,2007) 
Butler et al. (2007) indicate that effective, 

i.e., successful, KMS are constituted by highly 

accessible and wellintegrated webbased Intranet 
technologies that facilitate knowledge sharing on 

tasks/processes and/or generic/infrastructures among 

general and/or specific communitiesofpractice. 
Benbya (2006, p. 4) also argues that effective 

knowledge sharing technologies (i.e., core IT 

artefacts) are integrative, highly accessible, and 

searchable, because ‘‘integration is a strong predictor 
of KMS effectiveness, the ability of a system to 

integrate knowledge from a variety of sources and 

present it in a manner that enables easy access and 

reuse is associated with both knowledge quality and 
knowledge usage.” IT artefacts, such as email, 

datamining and learning tools, are important, but 

noncore, as they are generally not wellintegrated and 
do not provide a focal point or node for effective 

knowledge sharing (cf. Benbya, 2006) then we need a 

system can manage knowledge integrity. 
In the process of KM, the absorption, 

creation, arrangement, storage, transfer and diffusion 

of knowledge are all dependent on assistance 

provided by IT. Khandelwal and Gottschalk (2003) 
pointed out that the application of IT to the support of 

KM apparently influences the results of knowledge 

collaboration within the organization. There are some 
example of using information technology for 

implementing KMS and sharing knowledge in 

organization: 
HewlettPackard (HP), a company competing 

in the market of computers, peripheral equipment and 

other electronic equipment developed CONNEX 

(http:// www.carrozza.com/connex), a 
PeopleFinderKMS (T Carrozza, phone interview and 

followup email with developer of CONNEX at HP 

Labs, September 16, 1999). The goal of the project 
was to build a network of experts, available online, to 

provide a guide to human knowledge within HP. 

CONNEX consists of a centralized database of user 

knowledge profiles, with a Web browser interface 
that allows users to find profiles in multiple ways. 

User's profiles contain a summary of their knowledge 

and skills, affiliations, education and interests, as 
well as contact information. CONNEX users can 

easily find experts within HP by searching the 

database by any combination of profile fields or by 
browsing through the different areas of knowledge, 

geographies and/or names. 

To support a large user base with high 

volume of transactions, CONNEX was built using 
Sybase database and Verity's Topic search engine, on 

an HP platform.The National Security Agency (NSA) 

has also taken a step towards the implementation of a 
system to locate experts for using their knowledge in 

critical situations (A. Wright, W. Spencer, 1999). The 

NSA is part of the Intelligence Community, and their 
two missions are Foreign Signals Intelligence and 

National Information System Security. The goal of 
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the implementation of the knowledge and skills 

management system (KSMS), a PeopleFinder KMS, 
is to catalog the talent pool within the agency to 

allow the precise identification of knowledge and 

skills, and to take advantage of information 

technology. The NSA went through the development 
of the system by applying database engineering in 

order to solve the complexities of implementing an 

adequate, workable and successful KMS. They also 
divided the execution of this project into several 

Work Tasks and developed knowledge taxonomy 

applicable to their workforce. 
 

4. Methodology 
Research methods can be generally divided 

into two types: quantitative research and qualitative 
research. The main objective of this research is to 

explore the roles and effects of IT on successful 

knowledge sharing on knowledge management 
project, (Berg, 2000; Hammersley, 1996). In that 

case, the characteristics of the qualitative research 

method make it better suited to be applied here. 
Therefore, there is a design phase involved, which 

possesses distinct methodology.  

The phase involved voluminous review of 

the literature and indepth interviews with senior 
managers in roads management center, both of which 

were aimed at collecting data. Interviews are one of 

the mostextensively used methods of data collection 
(Bryman & Burgess, 1999). The individual indepth 

interviews conducted in this study are of a faceto 

face, which is one of the most common approaches in 

qualitative research. This type of interview involves 
asking a number of predetermined questions and 

special topics. Under such circumstances, 

respondents are able to determine the direction and 
content of the interview within a broader framework 

provided by the interviewer. After the interview at 

each manager had been completed, the results were 
assembled, transcribed and emailed to the 

respondents for their review and approval in order to 

prevent any misinterpretations. This process is 

expected to provide this study with a richer and more 
holistic appreciation of the problems regarding KMS. 

There is a list of questions in interviews? 

 What is the different between new technology and 
previous technology for knowledge sharing in your 

organization? 

 What are the advantages of wiki technology? 
 How can this new technology help client in better 

knowledge sharing in organization? 

 Is there any limitation in using of new technology? 

 Is it critical for your organization to get appropriate 
knowledge sharing? 

 

5. Case Study 
The roads management center, in Ministry 

of Road & Transportation of Iran, has implemented 

Knowledge Management System by focusing on 

creating, gathering, organizing and disseminating an 
organization's knowledge as opposed to `information' 

or 'data'. The development of KMS, in this center, 

demands that knowledge be obtained, produced, 
shared, regulated and leveraged by a steady 

conglomeration of individuals, processes, 

information technology applications and a knowledge 

sharing organizational culture. For getting this target, 
they use new technology to make appropriate 

condition for fascinating knowledge sharing in 

organization because the Ministry of Road & 
Transportation had been used the technology for 

knowledge sharing in knowledge management 

project already and it was not proper for this goal.  
New technology is Wiki technology, as one of the 

advantages of web.٢, has many good points in 

sharing knowledge such as in customer/client 

collaboration, documentation, and developing an 
online community. The information is often added to 

wiki but not deleted when no longer relevant or 

accurate or updated when changed. Wiki offers an 
excellent way to manage documents and knowledge 

integrity. 

 In wiki, foremost is the fact that documents 

are edited in a very visible way, which adds 
accountability and Members of organization have to 

justify the changes because everybody can see it. 

Also, each of members can edit or add new 
information to other knowledge or information that 

has been written by other members, previous 

technology did not have this feature and it was the 
main weakness of that. This faint was the reason of 

employee's discontent. 

Wiki's inherent version control means 

organization never have to worry about losing a 
document again. The use of wiki can also save time 

by letting organization and its clients share 

documents for collaborative editing and quicker 
approval. A technical advantage of wiki over other 

document management tools is that there are plenty 

of good open source versions available at little or no 
cost. Plus, wiki is usually extensible, so organization 

can customize them to its needs and doesn't need an 
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expert administrator or extra hardware resources. 

Despite wiki's benefits, the success of wiki in KMS 
depends on how dedicated the participants are in 

using the wiki and checking in regularly and wiki 

platforms have a bit of a learning curve. With 

training members in organization the usage of wiki 
reveals obviously.The advantages of wiki technology 

help roads management center for making proper 

condition between clients to share their knowledge 
more than before. 

 

6. Conclusion 
In this paper, we have analyzed the role of 

the information technology as facilitator of 

knowledge sharing in organization. We considered IT 

as a tool which is able to manage, store, and transmit 
structural knowledge is a critical solution for 

implementing impressive knowledge management. 

Also we realized the type of the It's tools are so 
important in quality of knowledge sharing. And we 

proposed new technology for better knowledge 

sharing that it is wiki technology. We understood 
wiki has more benefits than the rest of technologies 

that had been used for knowledge sharing in 

organization. The roads management center, as a 

successful case, with using the wiki technology has 
made suitable condition for their clients in knowledge 

sharing. 

 

7.Limitation 
Every researches has limitations, in our 

research the main limitation was making an 

appointment with senior managers of roads 
management center for interview, because they have 

crucial roles in this center and most of the time ,they 

are in different meeting about business issues. 
 

8.Recommendation 
Our recommendations for other 

organizations in implementing a successful 

knowledge management project is that before any 

actions in this case first realize their organization 

needs and select an appropriate information 
technology as fascinating way in knowledge sharing. 

Wiki is tested as proper technology among other as a 

tool for sharing knowledge. 
 

9. For future researches 
- Identification & Assessment impressive cultural 
factors in using introduced technology on sharing 

knowledge in organization 
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Abstract:.The relief of acute pain is key in the modern practice of emergency medicine. Pain is the most common 
complaint of emergency department patients, seen in one half to three quarters of all patients. According to some 
last studies desmopressin acts quickly, has no apparent adverse effects, reduces the need for supplemental analgesic 
medications, and may be the only immediate therapy necessary for some patients25. Therefore in the present study, 
we have conducted to assess the efficacy of intranasal desmopressin in patients with acute renal colic.In this 
inventional study, patients 18-55 years old with probably acute renal colic based on history, physical exam and past 
medical history came to emergency department of Imam khomeini Hospital of Ahvaz Jundishapour University of 
Medical Sciences were evaluated randomly. we evaluated recorded information in SPSS software and analyzed them 
by “Paired t test”( p-value<0.05).Seventy patients were evaluated in this study including 12 female (17.1%) and 58 
male (82.8%) with mean age 33.7±10.1.  Comparison of pain score in zero and 30 min (efficacy of desmopressin 
alone) with “paired t test” showed significant results (p-value <0.00001).It has been suggested that an antidiuretic 
hormone 24 (ADH)-induced decrease in diuresis could contribute to the rapid relief of pain in renal colic.   
[Moosavi  beladi. SS, Asgari Darian . A, Forouzan. A, Kalantar. H, Masoumi. K. Renal Colic Pain Relief by 
Intranasal Desmopressin.  Life Sci J 2012;9(4):3354-3358]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 
“The relief of acute pain is key in the modern 

practice of emergency medicine.1” Pain is the most 
common complaint of emergency department 
patients, seen in one half to three quarters of all 
patients. Satisfaction with emergency care often 
depends on the techniques and timeliness of analgesia 
as well as the discharge plans for pain relief.2, 3 

Methods must be not only effective but also safe. In 
reality, physicians often prescribe a suboptimal drug 
in an inadequate dose at an excessive interval or via 
an inappropriate route. Pain relief is best addressed 
with a plan that incorporates administration, nurses, 
and clinicians. Acute renal colic pain is probably the 
most excruciatingly painful event a person can 
endure.  Renal colic affects approximately 1.2 million 
people each year and accounts for approximately 1% 
of all hospital admissions.The ED physician are often 
the first to see and evaluate these patients. While 
proper diagnosis, prompt initial treatment especially 
pain relief, and appropriate consultations and 
substantial patient education  are clearly the primary 
responsibility of the emergency physician.Many 
medications are used for relieving pain in renal colic 
and helping to passage of renal stone: Narcotics & 
Opiates, NSAIDs, Antiduretics, Alfa blockers, Ca 

channel blocker, Steroids, Anticholinergics,  
Narcotics and opioids   are the mainstay of medical 
therapy for patients with acute renal colic is 
parenteral narcotic analgesics. They are inexpensive 
and quite effective. Some diverse effects represent. 
Choosing any particular agent tends to be somewhat 
arbitrary. Morphine, meperidine (Demerol) is the 
most commonly used. NSAIDS24 have been used in 
the management of renal colic as effective factors for 
several years. Sodium diclofenace is a products 
which was used by injection in pain management .It 
has been suggested that an antidiuretic hormone 
(ADH)-induced decrease in diuresis could contribute 
to the rapid relief of pain in renal colic.8-9-12 
Desmopressin(1-desamino-8-D-arginine vasopressin) 
is a synthetic structural analog of ADH. The 
mechanism by which desmopressin relieves acute 
renal colic pain is unclear, but probably manifold.11 
Studies using desmopressin therapy for up to a few 
years have shown no toxic reactions or significant 
changes in laboratory values20. According to some 
last studies desmopressin acts quickly, has no 
apparent adverse effects, reduces the need for 
supplemental analgesic medications, and may be the 
only immediate therapy necessary for some patients. 
Therefore, in the present study, we have conducted to 
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assess the efficacy of intranasal desmopressin in 
patients with acute renal colic. 
2. Material and Methods  

  In this inventional study, patients 18-55 years old 
with probably acute renal colic based on history, 
physical exam and past medical history came to 
emergency department of Imam khomeini Hospital of 
Ahvaz Jundishapour University of Medical Sciences 
were evaluated randomly if they have no history of 
hypertension, coronary artery disease,rhinitis, 
influenza, coagulopathy, anticoagulant therapy, 
peptic ulcer, bronchial asthma, azotemia, hepatic 
failure, pregnancy use of other analgesics during the 
4 hours before our treatment, receiving a-blockers 
before admission, addiction, surgery on kidneys or 
ureters, intravenous fluid therapy just before 
admission and took written consent at the first. There 
was no control group for ethical issues. A visual 
analogue scale (VAS) was used to assess the intensity 
of pain; this consisted of a 10-cm horizontal scale 
ranging from `no pain' (VAS=1) to `unbearable 
pain'(VAS=10), with values recorded to the nearest 
millimeter. Patients received 40 micrograms DDAVP 
intranasal of available product (4puff,each puff 
equivalent to 10 micrograms and alternately in each 
nostril of nose).Pain score was recorded at 15, 30, 45 
and 60 minutes after DDAVP administration by 
VAS. At 30 min, sodium diclofenace 75 mg 
intramuscular was injected if any degree of pain. At 
45 min, morphine sulfate 5 mg intravenously 
administered if pain score was  greater than 
5.Ultimately, at 60 min, morphine sulfate 5 mg 
intravenously injected again if any degree of pain. 
Additional doses of opioides were used if no 
response to last drugs. With pain intensity equal or 
less than 2 score, each patient was dischargeable 
based on situation. During study, probable side 
effects were observed. At the end, we evaluated 
recorded information in SPSS software and analyzed 
them by “Paired t test” (p-value<0.05). 
 
3. Results  

Seventy patients were evaluated in this study 
including 12 female (17.1%) and 58 male (82.8%) 
with mean age 33.7±10.1. In this study, Mean and 
Standard deviation of pain score in 0, 15, 30, 45 and 
60 minutes was represented in Table1. 

 
Table-1 

 

Two patients (2.8%) in 30 min have no pain 
and discharged home in 60 min without sodium 
diclofenac or morphin sulfate administration. Others 
received 75 mg diclofenace IM in 30 min that 21 
patients (30%) have no pain in 60 min and discharged 
without opioid injection. During study, 47 patients 
(65.7%) were given opioid. From this,14 patients had 
pain score greater than 5 in 45 min and received 5 mg 
morphin IV but only one person have no pain in 60 
min and in 13 patients (18.5%) was administered 
second dose of morphin in 60 min.34 patients  
received one dose of morphin  (48.5%)  alone. There 
is no side effect during study.Comparison of pain 
score in zero and 30 min (efficacy of desmopressin 
alone) with “paired t test” showed significant results 
(p-value <0.00001). (Table-2). 
 
Table-2 

 
Also, results of comparison of pain score decrease in 
zero and 45 min and between 30 and 45 min 
(synergism of desmopressin and sodium diclofenace 
together with no opioid) was significant (p-value < 
0/00001).(Table-3,4) 
 
Table-3 

  
Table-4 

 
 
4. Discussions  

It has been suggested that an antidiuretic 
hormone24 (ADH)-induced decrease in diuresis could 
contribute to the rapid relief of pain in renal colic.8, 9-

12 Desmopressin is a synthetic structural analog of 
ADH. Compared with ADH, it has a greater 
antidiuretic effect, a longer duration of action, and 
reduced vasopressor activity. It is a first-line drug for 
replacement therapy in central diabetes insipidus and 
in the treatment of nocturnal enuresis.13-15 The 
mechanism by which desmopressin relieves acute 
renal colic pain is unclear, but probably manifold.11 
The antidiuretic effect of desmopressin is probably 
responsible for its efficacy in the treatment of renal 
colic.11,17  Desmopressin suppresses the spontaneous 
contractions of circular smooth muscle fibers in the 
renal pelvis of rabbits.18The same effect might be 
possible in humans. Some investigators have reported 
on the role of desmopressin in stimulating the 
secretion of B-endorphins by the hypothalamus, 
which could explain a possible additional central 
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analgesic effect of the drug.19 A central mechanism in 
producing an analgesic effect could also be a valid 
hypothesis. Whether this therapy significantly affects 
eventual stone passage is unknown. It is available as 
a nasal spray (usual dose of 40 mcg, with 10 mcg per 
spray) and as an intravenous injection (4 mcg/mL, 
with 1 mL the usual dose) .DDAVP Nasal spray 
delivers 500 mcg doses. For 10 mcg dose, administer 
in one nostril. Any solution remaining after 50 doses 
should be discarded. Pump must be primed prior to 
first use. The biphasic half-lives for intranasal 
DDAVP are 7.8 and 75.5 minutes for the fast and 
slow phases. Generally,only one dose is 
administered.25 Studies using desmopressin therapy 
for up to a few years have shown no toxic reactions 
or significant changes in laboratory values20.  

   Ahmed E. El sheriff and et al6, Evaluated a total of 
18 patients with acute renal colic due to stone disease 
that received 40 microgram desmopressin intranasal 
spray with encouraging results. There was a 
significant decrease in the colic pain intensity from 
an initial mean visual analogue score of 67 
plus/minus 17 mm. to 39 plus/minus 36 mm within 
30 minutes (p less than 0.001). Eight patients (44.4 
percent) had complete pain relief within 30 minutes 
of administering intranasal desmopressin spray. Nine 
of 10 patients who required intramuscular diclofenac 
sodium achieved complete pain relief within another 
30 minutes. In other words, when intranasal 
desmopressin spray was administered before 
diclofenac sodium, 94.4 percent of the patients 
achieved complete pain relief and were discharged 
home. 
   Constantinides .C et al21 after a study concluded 
that the simplicity and effectiveness of intranasal 
desmopressin spray in treating renal colic makes this 
simple method a useful means of confronting a 
frequent and disturbing urological problem. 
   T. LOPES, J.S et al20 assessed the efficacy of 
desmopressin nasal spray compared with diclofenac 
given intramuscularly in patients with acute renal 
colic caused by urolithiasis. The study included 61 
patients randomized into three different groups; 
group A received desmopressin (40 mg, nasal spray), 
group B diclofenac (75 mg) intramuscularly and 
group C, both desmopressin and diclofenac. Pain was 
assessed using a visual analogue scale (a 10-cm 
horizontal scale ranging from `no pain' to `unbearable 
pain') at baseline, 10, 20 and 30 min after 
administering the treatments. Results On admission, 
the pain level was the same in all three groups. At 10 
min the pain decreased in all groups to a level that 
was not significantly different. At 20 min groups B 
and C had similar mean pain levels (3.7), whereas in 
group A it was 5.0. At 30 min, groups B and C scored 
2±3, and group A 5.6. All three treatments were 

equally effective at 10 and 20 min but at 30 min there 
was  a stabilization/slight increase in pain level in 
group A. 
   Pourmund .G et al22 in a clinical trial study, from 
Feb 1997 to Mar 1998, assessed 60 patients (21 male 
and 39 female with mean age of 36.3 years) who 
presented with acute Renal colic to emergency ward 
and received no medication enrolled in this study. 
Due to ethical law no control group could be 
selected. The pain severity was taken by percent with 
patient’s permission. The pain intensity was between 
0% (no pain at all) to 100% (the most severe pain 
ever imagined).40 microgram intranasal DDAVP 
started and pain severity evaluated at 10, 20, and 30 
min. Side effects were noted. If the patient’s pain did 
not subside after 30min, 75 mg diclofenac was 
administered intramuscularly; if this was Ineffective 
the patient was admitted to the ward and narcotics 
was administered (morphine or prthedine) .The mean 
of pain severity was 89% in our patients with renal 
colic. After 30 minutes 30 patients (50%) had no 
pain. In 15 patients the pain decreased significantly. 
The mean pain intensity was 30.66% (p<0.00l), and 
no other medication was used. Fifteen patients (25%) 
had some degree of pain (mean 54%, p<0.05), which 
was significantly decreased, but needed to use 
diclofenac or narcotics to relieve pain. None of them 
continued to have loin pain to necessitate admission 
to the emergency ward. The patients reported no side 
effects. 
  Abdol-Reza Kheirollahi et al23 in a clinical 
trial,Studied analgesic effect of hyoscine N-butyl 
bromide and desmopressin combination in 
comparison with hyoscine N-butyl bromide alone in 
patients with acute renal colic induced by urinary 
stones. In The study included 114 patients randomly 
allocated in two groups (A and B). Patients in group 
A received 20 mg intramuscular hyoscine N-butyl 
bromide at admission time and patients in group B 
received 20 μg of intranasal desmopressin in 
combination with 20 mg intramuscular hyoscine N-
butyl bromide. A visual analogue scale (VAS; a 10- 
cm horizontal scale ranging from "zero or no pain" to 
"10 or unbearable pain") was hired to assess the 
patients' pain severity at baseline, 30 and 60 minutes 
after the treatments. On admission, the pain level was 
similar in both groups (group A: 8.95 ± 0.11 and 
group B: 8.95 ± 0.12). In group A, the mean of pain 
level showed a decrease after 30 minutes (group A: 
7.26 ± 0.25 and group B: 5.95 ± 0.28) but further 
decreasing did not occur; however in group B, the 
pain consistently decreased and the mean after 60 
minutes was significantly decreased (group A: 6.80 ± 
0.31 and group B: 3.71 ± 0.31). No side effects were 
detected in this study. 
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  Roshani.A et al24 determined the effect of the 
combination of intranasal desmopressin spray and 
diclofenac sodium suppository on acute renal colic 
and compare it with diclofenac sodium suppository 
assessed a total of 150 patients aged 15-65 years 
referred to their hospital with acute renal colic were 
included in a double-blind controlled clinical trial 
study. Patients in group 1 received desmopressin, 40 
micg intranasally plus diclofenac sodium suppository 
100 mg and patients in group 2 received diclofenac 
sodium suppository 100 mg plus a placebo spray 
consisting of normal saline 0.9%.  Significant 
differences were found in the pain scores at 15 and 
30 minutes between the 2 groups (P <.05). Also, 
significant differences were found in the mean pain 
scores in the first 15 and first 30 minutes after 
treatment between the 2 groups (P < 0.05). Of the 
patients in group 1, 37.3% had no pain relief and 
required pethidine. However, this rate in group 2 was 
69.3%. In 17 cases, they prescribed pethidine within 
20 minutes after treatment, and these patients were 
excluded from their study. 
 Also, results of our study showed that DDAVP 
administration (40 micg intranasal spray) can cause   
effective pain relief in acute renal colic and its 
association with sodium diclofenac resulting in better 
and more relief of pain with no need or low dose of 
morphin that ultimatly  may cause early discharge 
and more satisfaction for patient.   
  Desmopressin acts quickly, has no apparent adverse 
effects, reduces the need for supplemental analgesic 
medications, and may be the only immediate therapy 
necessary for some patients .While some of the 
human studies lack adequate controls and further 
studies must be conducted, desmopressin therapy 
currently appears to be a promising alternative or 
adjunct to analgesic medications in patients with 
acute renal colic, especially in patients in whom 
narcotics cannot be used or in whom the pain is 
unusually resistant to standard medical treatment. 
 Other issues which need to be explored include: 
confirmation of last studies, the optimum dosage, 
method of use (i.e. in an ambulatory setting), whether 
there is a reduction in the need for diagnostic or 
therapeutic interventions and whether it reduces the 
rate of hospital admissions. That there seem to be 
some patients who do not respond or respond only 
minimally to desmopressin needs further 
clarification; characteristics should be identified in 
this group which might explain their lack of response. 
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Abstract: The immune system in premature neonates is weaker compared to mature ones. Zinc is a micro-nutritive, 
which plays an important role in the immune system .It can function as an adjuvant to improve the effectiveness of 
some vaccines. Neonate receive zinc in the third trimester of pregnancy, so the preterm neonate cannot receive it 
adequately and they have less storage for zinc. This study was conducted on 106 premature neonates. They were 
divided randomly into two groups of zinc taking and control group (n=53,each group). The first group received 3mg 
zinc sulfate for 6 months. Hepatitis B vaccination was performed for both groups. One month after the last 
vaccination for hepatitis B, the antibody titer for both groups was examined. In the zinc taking group, the response 
level(Antibody titer > 0.1µu/ml) to hepatitis B vaccine was 100% with the mean antibody of 236±443.5 µu/ml, but 
in control group the response level was 86.8% with the mean antibody of 170±205 µu/ml. There was a significant 
difference between the response level of intervention and control group (P=0.006); but there was not any significant 
difference in the average of antibody titer (P=0.328). Zinc can be used in premature infants to increase their 
response to hepatitis B vaccination. The Effect of Oral Zinc Sulfate on Hepatitis B Vaccine immunogenicity in 
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Introduction  

Premature infants are subject to higher risk 
of mortality and infectious diseases more than mature 
ones. 13 million premature infants are born annually, 
most of which are in Asia (54%) and Africa (31%) 
[1]. Premature infants and infants with low birth 
weight (LBW) are zinc deficient because of low body 
storage, and this is because of the fact that 60% of 
zinc enters the infants' body during the last three 
months of pregnancy [2]. On the other hand, zinc is a 
microelement with a great impact of the growth and 
strength of the immune system in the body. In 
addition to weakening the immune system, zinc 
deficiency causes hormone and endocrine disorder 
and as a result, it causes physical and mental growth 
retardation [2, 3, 4]. In addition, zinc functions in 
producing 100 different enzymes in the body[5]. All 
kinds of immune cells show decreased function after 
zinc depletion. In such situation, all functions related 
to monocytes and T cells are impaired, in natural 
killer cells and neutrophils cytotoxicity activity and 
phagocytosis is reduced, respectively. However, auto-
reactivity and all reactivity will increase [6]. The 
immune system in premature infants does not evolve 
adequately, so these infants are subject to different 
viral and bacterial infections and mortality resulted 
from them. Besides, the ability to respond the 
vaccination in premature infants is less than mature 
ones [7,8]. The premature infants less than 2000g 
birth weight do not respond adequately to hepatitis B 
vaccine, so 4 doses of vaccine at the time of birth, 1st 
month, 2 months and 6 months old is injected [9,10]. 

Hepatitis B vaccine immunogenicity in premature 
infants is variant depending fetus birth age and 
weight. In order to improve the immunogenicity of 
vaccination, different methods such as changes in 
vaccination method and adding supplements such 
as, levamisole, cimetidine, zinc sulfate and some 
other drugs have been investigated [11]. There are 
large number of studies investigating the different 
methods for increasing the immune response after 
vaccination such as use of different adjuvants (such 
as Levamisole, Cimetedine and Zinc sulfate), 
different methods of vaccination (whether 
intradermal or intramuscular as well as rapid or 
conventional methods). For example, vaccination via 
the intradermal route (ID) is considered as a method 
that may be more effective than the conventional 
intramuscular (IM) route [12] However, such general 
belief is not supported by findings from all studies 
[13]. Different groups of people are subject to zinc 
deficiency like premature infants, the elderly, 
vegetarians and nephropathies (renal patients) (6). By 
considering the fact that the immune system in 
premature infants does not evolved completely, so in 
this paper the effect of zinc sulfate on antibody value 
and response after injecting hepatitis B vaccine 
studied in premature infants. 
Methods and materials  

This study is a clinical experience conducted 
in the hospitals related to Kermanshah medical school 
(Imam Reza and Mo'tazedi hospitals). First 146 
premature neonates with the gestational age of 28-36 
week and birth weight between1000-2500 gram 
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investigated, and finally because of the lack of 
parents' cooperation, 106 infants investigated to the 
end of the study. The criteria to enter the study 
include HBSAg of the mother being negative (based 
on the tests done in pregnancy care), no congenital 
sepsis or anomaly in the infants not affected by any 
diseases during the study period, and only breast 
feeding of the infants. 

The gestational age of each infant was 
determined according to mother's LMP and Ballard 
scoring system. The socio-Economical conditions of 
the families in both groups were the same. An 
information form, in which the sex, weight, height, 
head circumference at the time of birth and parent's 
phone number were included, was supplied for each 
infant. In the case of parents' satisfaction to conduct 
the study and cooperation to the end of the research, 
the infants were divided into 2 groups of zinc-takers 
and control group (n=53 each group) randomly. A 
written consent was taken separately from the parents 
.If an infant did not take the zinc sulfate syrup 
regularly each day, they were excluded from the 
study. The zinc-taking group received 3mg equal to 
3cc zinc sulfate syrup (Made in Iran,Razak 
Company,5mg/5cc) daily.  

Both zinc taking and control groups were 
evaluated and examined monthly, to the end of 7 
months old. Hepatitis B vaccine (Hepavax, Korea) 
was injected deep intra-muscular for both groups 
based on national routine for about 0.5cc on the 
upper-anterior part of the thigh. For both groups, the 

infants less than 2kg weight received an extra 
hepatitis B vaccination in one month old. During the 
study, if an infant suffered from a disease which 
needed hospitalization, or he/she did not take the 
syrup daily and regularly, they were excluded from 
the study. One month after the last hepatitis B 
vaccination, 1cc blood clot was taken from the infants 
and hepatitis B antibody titer was calculated using 
competitive Eliza method (Biomerieux, USA) in 
Imam Reza hospital laboratory, and the data collected 
was analyzed statistically using SPSS17 software. To 
compare the antibody titer and other variables in both 
groups, t-test and levene's test were used. 
Results 

First, 146 premature infants entered the 
study, but because of the lack of parent's cooperation 
to the end of the study, dispensing with bloodletting, 
3 diarrhea and 4 pneumonic cases resulted in 
hospitalization of the control group and also irregular 
zinc taking, 53 infants in each group were 
investigated to the end of 7 months old. In zinc-
taking group, there were 30 boys and 23 girls and in 
control group, there were 28 boys and 25 girls. There 
was not any significant difference between the fetus 
age, birth weight and sex of both groups. The average 
age and weight of birth for both groups is 
summarized in Table 1. Both groups were 
investigated for their response to hepatitis B vaccine 
and antibody titer and the results are shown in Table 
2. 

 
Table 1. Comparison of age and weight of birth among the two groups 

Variable With Zinc(n=53) Without Zinc(n=53) P- value 
Age (weeks) 32.9±2.2 32.7±2.1 0.594 
Weight (grams) 1867.9±358.7 1765.1±313.9 0.119 

 
Table 2. Comparison of Antibody Titer to the end of 7 month: after hepatitis B vaccine prescription among the two 
groups 
variable With Zinc(n=53) Without Zinc(n=53) P- value 
Average of Hepatitis B Antibody Titer 236±443.5 170±205 0.328 
Immunity(%)  
(Antibody Titer > 0.1µu/ml) 

100% 86.8% 0.006 

 
During the study, there were four nausea and 

vomiting cases after taking zinc, rectified after it was 
recommended taking it with mother's milk, and no 
serious complication was observed because of taking 
zinc. 
 Discussion  

In this study, 106 premature infants were 
investigated and there was not any significant 
difference between their age, sex and birth weight. 
The group under study received 3mg zinc sulfate 
syrup daily for 6 months but the control group did not 
take zinc. One month after the last hepatitis B 

vaccination, the antibody titer was evaluated and all 
of the infants taking zinc for 6 months, had 
acceptable antibody titer of over 0.1µu/ml and 
responded well to hepatitis B vaccination and didn't 
required to repeat vaccination; while only 86.8% of 
the infants who didn't receive zinc sulfate had an 
acceptable antibody titer, and there was a significant 
difference between two groups according to their 
response to vaccine (p=0.006). 

In one study in Bangladish, 242 infant with 
the age of 33-40 weeks were investigated and they 
received 5mg zinc daily for 4 weeks alongside 
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pneumococcus heptavalent vaccine and after wards 
antibody titer was evaluated and showed that in the 
group under study. The 9-serotype antibody increased 
more than the control group [14]. Another study was 
done in India, CD4 value increased in 5-7 years old 
children who received 10mg zinc daily for one month 
[15]. According to the results of one study the CD4 

value after DPT vaccination and polio injection in 
premature infants was lower than mature ones [16]. 
Several studies were conducted on hemodialysis 
patients and the HBS-AB level was evaluated after 
zinc prescription and hepatitis B vaccination. In a 
clinical experience, 50 people of over 40 years old 
ages who were HBC-Ab negative received 200mg 
zinc sulfate capsules for 30 days and after 3 hepatitis 
B vaccination, hepatitis B antibody titer was 
measured and it showed no difference with the 
control group [17]. In a study conducted on rats, the 
antibody response to hepatitis B vaccine was weaker 
in the group who had low zinc diet [18]. In one study 
the suppressive effect of zinc on antibody response to 
cholera toxin in children given the killed oral cholera 
vaccine was reported [19]. 

In another study a group of teenagers 
received 400mg zinc daily for 2 months before 
influenza vaccination, then influenza CD3,CD4 and 
CD8 antibody titer was measured and there was no 
difference between them and control group [20].  

Based on the findings in this study and the 
above researchers, studies it can be concluded that 
sulfate syrup prescription does not have any serious 
complications and on the other hand, it has a well-
deserved effect on responding to hepatitis B vaccine 
in premature infants. Therefore, it is better to use zinc 
to increase immunogenicity and response to hepatitis 
B vaccine, especially in developing countries with the 
high rate of hepatitis B, in addition to the vitamins 
and the elements that the premature infants take 
routinely. 

It is suggested that in later studies the serum 
level of zinc in premature infants and also the effect 
of zinc sulfate on immunogenicity of other vaccines 
and its long-term prescription effect on growth and 
evolutional-neural criteria in premature infants, to be 
evaluated. 
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Introduction: 

Political movement in Bahrain is one of the 
main movements in the Middle East that has begun 
following recent popular uprisings in Tunisia and 
Egypt and some other countries in the Middle East 
and is calling political and social reforms in the 
country .In this paper we try beside searching 
dimensions of this political movement and its 
regional effects, answer to this question that what are 
formation causes and nature of this political 
movement?  
A. Conceptual discussion 

Social movement is one of the main 
organized collective actions that have emerged from 
the society that with favor or special discourse 
agitates or mobilizes part or all people of a country 
for changing or modifying aspects of social life 
(including political, cultural, economic, 
environmental, etc). In the new societies, social 
movements are as one of the intermediates groups 
that cause kind of collective intelligence and 
knowledge in a society or parts of it. It is through 
these movements that people in a society can keep or 
obtain their personal and social interests and rights 
and with movements’ pressure on their society’s 
power and political elites realize their political- social 
values and ideals and thus in this way take part in 
their society’s historical action. Also these 
movements cause mental development and formation 
of an ideology or training new elites for the society 
that these people may be among the influential 
leaders in their society in the future.   

There are different approaches for analyzing 
causes of social movement’s emergence. Some of 
these approaches in analyzing formation causes of 
these movements emphasize on internal situation 
such as political, social, cultural and economic 
conditions of society and others emphasize on mental 
development and formation of a new ideology or 
emergence of political leaders. And other groups of 
researchers think that external factors and 

international system and globalization are effective in 
formation of these developments. But it seems that 
integrated approaches can better explain the 
formation causes of these movements, that is if we 
believe in a kind of interaction between the mind and 
object and between thought and social action, we 
should say that social action is as a result of change 
in the minds of actors and indeed any social action as 
a product of social movements is result of new 
thought growth of these actors but the thought is not 
emerge in the vacuum, but there is a kind of 
interaction between thought of actors and society’s 
internal conditions that its production is a social 
action. But all these actions take place in a global 
environment, because in today’s world with 
developing communicative technologies and nearness 
of societies to each other that are result of 
globalization trend, any kind of social action in the 
societies will be strongly influenced by this global 
environment. And so, for analyzing social 
movements three important factors are needed that 
include internal conditions of societies, ideologies 
and thoughts and at the end regional and global 
conditions that based on this we attempt analyze 
these movements and in analyzing the Middle East 
developments and especially Bahrain we should 
consider to these factors.  
B. Bahrain’s social- political situation 

Bahrain is a relatively large island that is 
located in angle of west south of Asia in the Middle 
East region and Persian Gulf area. Bahrain 
Archipelago is composed of 35 large and small 
islands and with an area of equivalent to 659 square 
kilometer that the largest island of this country that is 
also its capital is called Manama. This country has no 
soil border with another country and is neighbor with 
Saudi Arabia from south and west and from east and 
south east with Qatar and with Iran from north. 
Bahrain’s population is over than 690000 that about 
one third of them are foreigners. Of this total 
population about 83% are urban and others are rural. 
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Most of the Bahrain’s populations are native Arabs. 
Islam is official religion of Bahrain and more than 
98% of inhabitants of this country are Muslim and 
more than 70% of them are Shia. Political features of 
Bahrain are as follow: 
Monopoly of political power and dependence 

A monopoly of political power can be seen 
in Bahrain. Nature of political regime in Bahrain is 
kingdom and in action all of the three branches are 
under direct observation of Bahrain’s Emir and 
Bahrain’s Emir with the crown prince and the prime 
minister are governing the country. According to the 
constitution of Bahrain, this country’s Emir is ruler 
and head of the country and the government is 
inheritance in his family and the eldest son of the 
Emir appoints as his successor by then Emir and 
generation to generation. He has the right to appoint 
or dismiss any governmental official. Judicial official 
and military officials are appointed by the Emir and 
prime minister is responsible for municipal elections 
that is done with cabinet approval (Kazemi Dinan: 
1388, 193). From other hand dependence of Al 
Khalifa’s regime to the west is one of the main 
factors of oppositions to Bahrain‘s kingdom system. 
And England in 1919 officially announced that 
Bahrain is its protectorate and after that Bahrain was 
governed under the supervision of a British counselor 
that this issue caused an unsuccessful uprising by 
Bahrain’s people in 1951 that in which people were 
demanding expulsion of the British ruler of Bahrain. 
Also after independence (1971), dependence of Al- 
Khalifa’s regime to new colonial i.e. America was 
continued and a contract in this field was sighed by 
the new government of Bahrain and America for the 
consolidation and expansion of using exiting facilities 
in Bahrain and this issue spread propaganda against 
the military presence of America in the region by 
Communists and dissidents. 
Political limitations 

Loss of political freedoms and exiting of 
closed political space is one of the features of 
Bahrain. So return of exiles , freedom of political 
prisoners, lifting the ban on formation of parties and 
religious – political activities, freedom of expression 
and press, stop arresting of liberals and abolition of 
censorship are the most important political demands 
of Bahrain’s people and to fulfill these demands they 
repeatedly have uprisings. Apart from political –
social limitations that have been imported to 
Bahrain’s people by Bahrain’s kingdom regime, 
Shiite in Bahrain are suffering from more restrictions 
(Kazemi Dinan, 1388: 210-211 and Akhavan 1390). 
Exiting political attitudes in Bahrain based on their 
nearness or farness to ruling structure have more or 
less freedom. In other words, although there are 
parties in Bahrain, this doesn’t mean that there is 

freedom in this country and this country’s king has 
very high rule in restricting political activities in this 
small country. 
No warranty of the government to reform 
promises 

 Bahrain’s people have upraised and 
struggled many times for obtaining more political 
freedom and limiting king’s power. Their last 
uprising is in current year. Based on the obtained 
agreements between opposition’s leaders and the king 
and the prime minister during the last popular 
uprising in the 90s, this country’s government was 
obliged to establish a system of constitutional 
monarchy, establish parliamentary elections and 
grand political and religious freedoms and 
recognition of speech, and permitted drafting of the 
constitution and establishment of parliamentary 
system. This order was a part of a strategy that was 
seeking people’s satisfaction in rendering Bahrain 
from an emirate to a monarchy from reforms. In 
1999, the charter as a new social contract between 
Al-Khalifa and people was rendered well and was 
supported by most of the people. 98/4% in a national 
referendum that was held on February 2001 
fourteenth and fifteenth voted to the mentioned 
charter. However, political trend was soon faced with 
a major disaster. A few days after referendum, the 
government of Bahrain in a surprising movement 
proposed a reformed version of constitution in 1973 
that this amendment to the constitution would strip 
the power from parliament and also  ultimately , the 
government of Bahrain after passing the crises and 
after negotiations and agreements didn’t execute any 
of these demands and now after many years of the 
last agreement, the first and the most important 
demand of protestors is a constitutional monarchy in 
this country and free parliamentary elections that will 
lead to appointment of prime minister 
(www.khabaronline.ir,1390). And the main demand 
of protestors in Lolo square and political demands of 
Bahrain’s people are changing the constitution, 
disappearing tribal and ethnic discriminations, 
returning exiles, the abolition of ban of parties 
formation and political social activities , freedom of 
express and press , stop arresting of liberals and 
abolition of censorship and also freedom of political 
prisoners. 
Economic- social discriminations 

In the case of economic situation, statistics 
also indicate to the wide spread discrimination in 
distribution of this country’s national wealth. Since 
1990s, unemployment has been the main factor of 
discontent, especially among the majority of society’s 
population. Official statistics say that the rate of 
unemployment is 15%, while actual figures 
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especially among Shiite are much higher than this 
rate.  

Social and economic problems such as 
unemployment, poverty and even health problems are 
increasing, in a way that most of the population of 
Bahrain are living in the poor villages around 
Manama and don’t have allow to reside in residential 
and large area of  ˝Alrfa˝. While the most part of the 
foreign countries’ investment is done in this region 
that ruling family live in this place. A transient look 
to the condition of employment in the public section 
that is fully under government control shows that the 
condition is fully discriminatory (Motaghizadeh, 
1384:140 and Hamidpour, 1390).  

Despite this fact that this country’s Shiite are 
the majority of people, but they always have been in 
the position of second class citizens. Government has 
adopted immigration policy in order to disturb the 
population equilibrium that this issue has always 
caused objection of Bahrain’s people especially 
Shiite (Daghagh, 1389:15 and Hamidpour, 1390).  
B) – Ideology of social movements in Bahrain 

It can say in general that political streams in 
Bahrain have different nature such as Shiite and 
Sunni Islamists and liberal stream, social democrats 
and Arab nationalism. But the Shia movements have 
more strength and range. Despite the diversity of 
religion and ideology, all of them have a consensus in 
the fight against the totalitarian rule and defend from 
establishment of a democratic government in the 
country. On the other words, given that in the 
demands of Bahraini movement stress in on 
demanding equal rights and opposition with political 
monopoly power, so it is not only a religious 
movement. Hence despite Shiite are majority of 
protestors and majority of the Sunni because of 
comply with governance propose criticisms about 
government with a very gently conservative manner, 
but it must be said that Islamic movement in Bahrain 
is ultra-religious. In simple words, although religious 
trends have impact on demands of Bahraini 
movements (including Shiite and Sunni), but focus of 
these movements is not on religious and sectarian 
demands and in most of these movements we can see 
different ranges of Sunni and Shiite  beside each 
other. All we can say, this series of movements with 
different orientation have created a large coalition 
against the ruling regime and its political monopoly.  
There are many Shia groups in Bahrain and majority 
of people are supporting them. These groups include 
a wide variety of moderate, democratic and extremist. 
In total, there are 11 Shia groups in Bahrain that of 
course some of them are not considered major power. 
Islamic Consensus Population is the most prominent 
political party of Shia in Bahrain. This population 
that was established in 2001 is the main driving of 

objections between 1994 and 1998. And in recent 
objections (February 14, 2011) is Bahrain’s main 
opposition party. Right movement and Ahrar 
movement that are activating with the aim of 
establishing freedoms and democracy movement 
beside of Islamic Consensus (Alvafagh islami) are 
the main and the largest movements of Bahraini 
opponent’s movements.  

In Bahrain apart from the Shia Islamist 
political conflict stream, there are also Sunni Islamic-
political movements and secular social movements in 
the political arena. Though these currents have not 
been as critical as Shia groups for example Shiite 
populations of Islamic Consensus for Bahraini rulers, 
but they have important impact in the trend of 
Bahrain’s political and social developments.  

The main Sunni political activists that 
activate in Bahrain with religious trend are Ekhvanol 
Moslemin (Muslim Brotherhood) relatives, but parts 
of Sunni non-religious forces also are highly active 
with the incentive of defense of democracy and 
freedom. And indeed, sources of social uprisings in 
Bahrain are not only religious Islamists but these 
unrests also include objections and activities of 
liberals, nationalists and the leftists. Of these groups 
we can mention to the homeland liberation front and 
Alvaed Population and popular front for Bahrain’s 
freedom and movement of defense of human rights 
(Bahrani, 1378:109).   
 C)-International and regional situations affecting 
Bahrain’s developments 

Bahrain has a special geopolitical situation 
that this issue causes that this country’s development 
has special importance for big powers like America 
and region’s conservative Arab governments like 
Saudi Arabia. Presence of America’s fifth fleet in this 
country and presence of Saudi forces and the island 
shield forces associated with cooperation council in 
this country for suppression of opponents shows this 
issue clearly. The western governments including 
America in contact with Bahrain’s development have 
to change their high stances about democracy and 
human rights and because of their own benefits don’t 
pay attention to Bahrain’s situation and support 
Bahrain’s government in suppression of opponents . 
So, international conditions have created dual 
situations for Bahrain. From one hand global and 
regional development has intensified democratization 
and awakening wave in Bahrain and from other hand 
interests of current situations in Bahrain for the 
western governments have encouraged them to 
support this country. Admission of White House 
spokesman confirms this added dependency he says 
that “if it was not Bahrain’s government assistance, 
by no means we were not able to remain and resist in 
the Persian Gulf". Presence of America’s fifth naval 
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fleet in Bahrain is a crucial issue for Washington. 
About 3000 American military dependants are in 
Bahrain.  They guide about 30 ships and 30000 
sailors in the Persian Gulf and the Red Sea. Bahrain 
is one of the main America’s allies in the Persian 
Gulf, so it is for this reason that any crisis in Bahrain 
is somewhat risky for Washington’s regional interests 
(Mojtahedzadeh, 1373:197 and Hamidpour).  
D) - Conclusions and future prospects 

In total, Bahrain like other countries of 
Persian Gulf region during its history has witnessed 
different crises such as a crisis of legitimacy and 
identity crisis and identity crisis, efficiency identity, 
etc. political monopoly of ruling class, the lack of 
political freedom, development of social and 
economic discriminations between majority of the 
society and minority of ruling and continuous 
repression have provided the background for the 
growth of different political reformist currents that 
these groups despite their sectarian and religious 
attitudes are common in strengthening individual and 
social freedoms and strengthening democracy in the 
country. But regional and international conditions 
have provided a dual condition for Bahrain and has 
created opportunities and threats for growth of 
movement, because from one hand mottos of the west 
about growth of democracy and human rights in the 
region and new developments of the region has 
provided the context for strengthening people’s pro-
democracy uprisings , but on the other hand strategic 
and deep relations between benefits of the west with 
region’s conservative governments has caused that 
exiting system in the world and the western 
governments are not wiling to support these 
developments and popular uprisings practically and 
in practice with breaking their slogans support 
democratization suppression in Bahrain. With regard 
to this dual and contradictious condition, it doesn’t 
seem that Bahrain’s developments easily reach to the 
desired results and finally with increasing popular 
pressures we will see some limited political reforms.  
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  Abstract: The immune system in premature neonates is weaker compared to mature ones. Zinc is a micro-
nutritive, which plays an important role in the immune system .It can function as an adjuvant to improve the 
effectiveness of some vaccines. Neonate receive  zinc in  the  third  trimester of pregnancy, so the preterm neonate  
cannot receive it adequately and they have less storage for zinc. This study was conducted on 106 premature 
neonates. They were divided randomly into two groups of zinc taking and control group (n=53,each group). The first 
group received 3mg zinc sulfate for 6 months. Hepatitis B vaccination was performed for both groups. One month 
after the last vaccination for hepatitis B, the antibody titer for both groups was examined. In the zinc taking group, 
the response level(Antibody titer > 0.1µu/ml) to hepatitis B vaccine was 100% with the mean antibody of  
236±443.5 µu/ml, but in control group the response level was 86.8% with the mean antibody of 170±205 µu/ml. 
There was a significant difference between the response level of intervention and control group (P=0.006); but there 
was not any significant difference in the average of antibody titer (P=0.328). Zinc can be used in premature infants 
to increase their response to hepatitis B vaccination.  
[Hemmati Mitra, Ahmadipour Shokoufeh, Babaei Homa,,Mohsenzadeh Azam. The Effect of Oral Zinc Sulfate on 
Hepatitis B Vaccine immunogenicity in Premature Infants. Life Sci J 2012;9(4):3366-3368]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 498 
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Introduction  

Premature infants are subject to higher risk of 
mortality and infectious diseases more than mature 
ones. 13 million premature infants are born annually, 
most of which are in Asia (54%) and Africa (31%) [1]. 
Premature infants and infants with low birth weight 
(LBW) are zinc deficient because of low body storage, 
and this is because of the fact that 60% of zinc enters 
the infants' body during the last three months of 
pregnancy [2]. On the other hand, zinc is a 
microelement with a great impact of the growth and 
strength of the immune system in the body. In addition 
to weakening the immune system, zinc deficiency 
causes hormone and endocrine disorder and as a result, 
it causes physical and mental growth retardation [2, 3, 
4]. In addition, zinc functions in producing 100 
different enzymes in the body[5]. All kinds of immune 
cells show decreased function after zinc depletion. In 
such situation, all functions related to monocytes and T 
cells are impaired, in natural killer cells and 
neutrophils cytotoxicity activity and phagocytosis is 
reduced, respectively. However, auto-reactivity and all 
reactivity will increase [6]. The immune system in 
premature infants does not evolve adequately, so these 
infants are subject to different viral and bacterial 
infections and mortality resulted from them. Besides, 
the ability to respond the vaccination in premature 
infants is less than mature ones [7,8]. The premature 
infants less than 2000g birth weight do not respond 
adequately to hepatitis B vaccine, so 4 doses of 

vaccine at the time of birth, 1st month, 2 months and 6 
months old is injected [9,10]. Hepatitis B vaccine 
immunogenicity in premature infants is variant 
depending fetus birth age and weight. In order to 
improve the immunogenicity of vaccination, 
different methods such as changes in vaccination 
method and adding supplements such as, 
levamisole, cimetidine, zinc sulfate and some other 
drugs have been investigated [11]. There are large 
number of studies investigating the different methods 
for increasing the immune response after vaccination 
such as use of different adjuvants (such as Levamisole, 
Cimetedine and Zinc sulfate), different methods of 
vaccination (whether intradermal or intramuscular as 
well as rapid or conventional methods). For example, 
vaccination via the intradermal route (ID) is 
considered as a method that may be more effective 
than the conventional intramuscular (IM) route [12] 
However, such general belief is not supported by 
findings from all studies [13]. Different groups of 
people are subject to zinc deficiency like premature 
infants, the elderly, vegetarians and nephropathies 
(renal patients) (6). By considering the fact that the 
immune system in premature infants does not evolved 
completely, so in this paper the effect of zinc sulfate 
on antibody value and response after injecting hepatitis 
B vaccine studied in premature infants. 
Methods and materials  

This study is a clinical experience conducted 
in the hospitals related to Kermanshah medical school 
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(Imam Reza and Mo'tazedi hospitals). First 146 
premature neonates with the gestational age of 28-36 
week and birth weight between1000-2500 gram 
investigated, and finally because of the lack of parents' 
cooperation, 106 infants investigated to the end of the 
study. The criteria to enter the study include HBSAg 
of the mother being negative (based on the tests done 
in pregnancy care), no congenital sepsis or anomaly in 
the infants not affected by any diseases during the 
study period, and only breast feeding of the infants. 

The gestational age of each infant was 
determined according to mother's LMP and Ballard 
scoring system. The socio-Economical conditions of 
the families in both groups were the same. An 
information form, in which the sex, weight, height, 
head circumference at the time of birth and parent's 
phone number were included, was supplied for each 
infant. In the case of parents' satisfaction to conduct 
the study and cooperation to the end of the research, 
the infants were divided into 2 groups of zinc-takers 
and control group (n=53 each group) randomly. A 
written consent was taken separately from the parents 
.If an infant did not take the zinc sulfate syrup 
regularly each day, they were excluded from the study. 
The zinc-taking group received 3mg equal to 3cc zinc 
sulfate syrup (Made in Iran,Razak Company,5mg/5cc) 
daily.  

Both zinc taking and control groups were 
evaluated and examined monthly, to the end of 7 
months old. Hepatitis B vaccine (Hepavax, Korea) was 
injected deep intra-muscular for both groups based on 

national routine for about 0.5cc on the upper-anterior 
part of the thigh. For both groups, the infants less than 
2kg weight received an extra hepatitis B vaccination in 
one month old. During the study, if an infant suffered 
from a disease which needed hospitalization, or he/she 
did not take the syrup daily and regularly, they were 
excluded from the study. One month after the last 
hepatitis B vaccination, 1cc blood clot was taken from 
the infants and hepatitis B antibody titer was 
calculated using competitive Eliza method 
(Biomerieux, USA) in Imam Reza hospital laboratory, 
and the data collected was analyzed statistically using 
SPSS17 software. To compare the antibody titer and 
other variables in both groups, t-test and levene's test 
were used. 
Results 

First,146 premature infants entered the study, 
but because of the lack of parent's cooperation to the 
end of the study, dispensing with bloodletting, 3 
diarrhea and 4 pneumonic cases resulted in 
hospitalization of the control group and also irregular 
zinc taking, 53 infants in each group were investigated 
to the end of 7 months old. In zinc-taking group, there 
were 30 boys and 23 girls and in control group, there 
were 28 boys and 25 girls. There was not any 
significant difference between the fetus age, birth 
weight and sex of both groups. The average age and 
weight of birth for both groups is summarized in Table 
1. Both groups were investigated for their response to 
hepatitis B vaccine and antibody titer and the results 
are shown in Table 2. 

 
Table1. Comparison of age and weight of birth among the two groups 

Variable With Zinc(n=53) Without Zinc(n=53) P- value 

Age (weeks) 32.9±2.2 32.7±2.1 0.594 
Weight (grams) 1867.9±358.7 1765.1±313.9 0.119 

 
Table2. Comparison of Antibody Titer to the end of 7 month: after hepatitis B vaccine prescription among the two 

groups 
variable With Zinc(n=53) Without Zinc(n=53) P- value 

Average of Hepatitis B Antibody Titer 236±443.5 170±205 0.328 
Immunity(%)  
(Antibody Titer > 0.1µu/ml) 

100% 86.8% 0.006 

 
During the study, there were four nausea and 

vomiting cases after taking zinc, rectified after it was 
recommended taking it with mother's milk, and no 
serious complication was observed because of taking 
zinc. 
 Discussion  

In this study, 106 premature infants were 
investigated and there was not any significant 
difference between their age, sex and birth weight. The 
group under study received 3mg zinc sulfate syrup 
daily for 6 months but the control group did not take 
zinc. One month after the last hepatitis B vaccination, 
the antibody titer was evaluated and all of the infants 

taking zinc for 6 months, had acceptable antibody titer 
of over 0.1µu/ml and responded well to hepatitis B 
vaccination and didn't required to repeat vaccination; 
while only 86.8% of the infants who didn't receive zinc 
sulfate had an acceptable antibody titer, and there was 
a significant difference between two groups according 
to their response to vaccine (p=0.006). 

In one study in Bangladish, 242 infant with 
the age of 33-40 weeks were investigated and they 
received 5mg zinc daily for 4 weeks alongside 
pneumococcus heptavalent vaccine and after wards 
antibody titer was evaluated and showed that in the 
group under study. The 9-serotype antibody increased 
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more than the control group [14]. Another study was 
done in India, CD4 value increased in 5-7 years old 
children who received 10mg zinc daily for one month 
[15]. According to the results of one study the CD4 

value after DPT vaccination and polio injection in 
premature infants was lower than mature ones [16]. 
Several studies were conducted on hemodialysis 
patients and the HBS-AB level was evaluated after 
zinc prescription and hepatitis B vaccination. In a 
clinical experience, 50 people of over 40 years old 
ages who were HBC-Ab negative received 200mg zinc 
sulfate capsules for 30 days and after 3 hepatitis B 
vaccination, hepatitis B antibody titer was measured 
and it showed no difference with the control group 
[17]. In a study conducted on rats, the antibody 
response to hepatitis B vaccine was weaker in the 
group who had low zinc diet [18]. In one study the 
suppressive effect of  zinc on antibody response to 
cholera toxin in children given the killed oral cholera 
vaccine was reported [19]. 

In another study a group of teenagers received 
400mg zinc daily for 2 months before influenza 
vaccination, then  influenza CD3,CD4 and CD8 

antibody titer was measured and  there was no 
difference between them and control group [20].  

Based on the findings in this study and the 
above researchers, studies it can be concluded that 
sulfate syrup prescription does not have any serious 
complications and on the other hand, it has a well-
deserved effect on responding to hepatitis B vaccine in 
premature infants. Therefore, it is better to use zinc to 
increase immunogenicity and response to hepatitis B 
vaccine, especially in developing countries with the 
high rate of hepatitis B, in addition to the vitamins and 
the elements that the premature infants take routinely. 

It is suggested that in later studies the serum 
level of zinc in premature infants and also the effect of 
zinc sulfate on immunogenicity of other vaccines and 
its long-term prescription effect on growth and 
evolutional-neural criteria in premature infants, to be 
evaluated. 
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Abstract: Objective: To investigate the changes of the Flash visual evoked potential (F- VEP) in China rabbit after 
the optic nerve injury. Methods: Changes of F-VEP in normal China rabbits and those after optic nerve injury were 
detected using TEC automatic visual electric physiological system. Results: Compared with that of the normal 
rabbits, the latency of F-VEP in optic nerve incomplete injury rats increased significantly, but the amplitude of 
F-VEP decreased significantly. "Silent pattern" wave form of F-VEP was found in optic nerve transected China 
rabbits. Conclusion: The model of China rabbits with optic nerve injury can be used for the investigation of the 
neuroprotective effect of optic nerves. Detection of the changes of F-VEP is an objective, reliable, and effective 
method for the examination of optic nerve functions. 
[Wencui Wan, Yu Zhu,Xuemin Jin, Tao Peng. Experimental Research of Flash Visual Evoked Potential of 
Chinese White Rabbit after Optic Nerve Injury. Life Sci J 2012;9(4):3369-3371]. (ISSN: 1097-8135). 
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1. Introduction 

The China White Rabbit in recent years were 
used more for scientific research of ophthalmology, 
but their normal visual electrophysiological properties 
is not clear, rarely reported in the literature(Cai,2009). 
We studied the Chinese White Rabbit flash visual 
evoked potential (F-VEP), to establish the range of 
normal value and the feature after optic nerve injury, 
with purpose to lay a foundation of further optic nerve 
damage repair research. 

 
2 .Materials and Methods 
2.1 Experimental animals 

Chinese white rabbits, male half and female half, 
a total of 20 (Zhengzhou University Experimental  
Animal Center), body weight 250 to 260 g. Record the 
F-VEP of left eye, establish the normal value of latent 
time and the amplitude of Chinese White Rabbit 
F-VEP. The choice of which recorded in the 18 
animals was chosen to record F-VEP 1 h after 
incomplete transection of the right optic nerve; F-VEP 
was recorded in the remaining two after optic nerve 
transection, in order to monitor the status of the optic 
nerve function after acute optic nerve injury. 

 
2.2  Animal models of optic nerve injury  

10% chloral hydrate was used to anesthetize 
rabbits by ear vein, fixed on the operating table with 
prone position. According to the position of the optic 
nerve of the rabbit eye, get close to the optic nerve 
from above the surface of the eye. Cut the bulbar 
conjunctiva in the 10:00~14:00 position of the cornea 

edge of the upper right eye, blunt separation of the 
bulbar conjunctiva to the rear ball, pull superior rectus 
to the below with a self tractor, expose and cut the 
superior rectus muscle, careful use of mosquito- clamp 
clamping 10 s at 2 mm after the ball and make injury 
by optic nerve crush. Optic nerve transection model as 
above, expose the superior rectus muscle, cut the 
cord-like optic nerve with bent-shaped tissue scissors , 
result in optic nerve transaction (Yan, 2012). 

 
2.3  Recording method of F-VEP and stimulus 
parameters 

Electrophysiological examination with reference 
to international clinical visual electrophysiological 
criteria, Chongqing Tektronix automatic visual 
electrophysiology system was used. Anesthetized 
animals fixed on the bench, homemade silver needle 
electrode (adapted from acupuncture needles) was used 
to guide the electrode inserted into the external 
occipital tuberosity below the periosteum from the 
midpoint of  two ears attachment, reference electrode 
inserted into the forehead, below the periosteum at the 
midpoint of two eyes attachment, the ground electrode 
behind the right ear, recorded F-VEP after 15min of 
dark adaptation. white flash stimulus of full vision 
stimulator was used with colorless background, the 
pass-band low-frequency 75 Hz, high-frequency 0.1 Hz, 
stimulation pattern for single stimulation, frequency 
2Hz, flash intensity 3.556e-3cd..s/m2, to stimulate 50 
times, magnification of 100,000 times, each sampling 
time 500 ms, waveform overlay of 100 times, 
consecutive measurements at least five times, each 
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interval of 30min, Each animal recorded stable 
waveforms three times, Each animal inspection one eye, 
using self-made opaque black patch completely cover 
the contralateral eye. 

 
2.4  The observed indicators 

Harding nomenclature was used. The experiment 
recorded relatively stable N-P-N waveform of the 
F-VEP waveform ,records of each animal: N1 wave, P1 
wave, N2 wave latency (ms) and N1-P1, P1-N2, wave 
amplitude (v). Measurement method: N1 peak latencies 
is from the start to N1 peak, P1peak latencies is from 
the start to the bottom of P1, and so on; N1- P1 
amplitude is from  the peak of the N1 to the bottom of 
P1, and so on. Each index value of computer automatic 
measurement, taking the average of three times to 
register. 

 
2.5  Statistical analysis 

The the SPSS 11.0 was used, t test was used for 
comparison among groups. 

 
 

3. Results 
3.1 normal white rabbit F-VEP 

A  typical N-P-N waveforms was seen in each 
rabbit, measured the average and calculated the 
variability index standard deviation and range. The 
results shown in Table 1. 
 
Table 1. Normal rabbit F-VEP amplitude 

F-VEP N1 P1 N2 N1-P1 P1-P2 
Average 26.13 46.10 95.10 15.10 35.10 
Stardard 
deviation 

8.70 10.40 21.41 5.4 14.50 

 
3.2  Chinese white rabbits of the F-VEP after optic 
nerve incomplete injury  

measured the average and calculated the 
variability index standard deviation. Table 2 shows 
that  the waveform change low and wide after optic 
nerve uncompletely damage. The incubation period of 
N1, P1, N2 prolonged significantly, peak N1-P1, 
P1-N2 amplitudes were reduced, and have significant 
difference from the normal (P <0 01). 

 
 
Table 2  Chinese White Rabbit F-VEP amplitude of optic nerve contusion 

F-VEP N1 P1 N2 N1-P1 P1-P2 
NORMAL 26.13±8.7 46.10±10.4 95.10±21.41 15.10±5.4 35.10±14.5 
CRUSHED 66.73±19.63 131.2±30.22 191.30±55.28 8.1±3.5 8.9±2.2 
P ＜0.01 ＜0.01 ＜0.01 ＜0.01 ＜0.01 

 
4. Discussion 

Visual evoked potentials is a bunch of electrical 
signals in the cerebral cortex to visual stimuli react, 
also known as visual evoked cortical potentials (VECP) 
or visual evoked response (VER)( Holmes, 2004). 
VEP with other visual electrophysiology can provide 
important diagnostic information on whether the 
function of the visual system is intact. F-VEP is a 
more mature and effective noninvasive method of 
visual functon status between the normal state and the 
disease process(Heiduschka,2005). Stimulation and 
recording methods between different laboratories, the 
F-VEP peak polarity, latency, amplitude is very 
different, yet there is no single standard value. 
Variability index standard deviation of the experiment 
is larger, indicating that the Chinese White Rabbit 
F-VEP variability and volatility is larger, the F-VEP in 
certain individual differences. We studied the F-VEP 
of Chinese White Rabbit, to establish the normal range 
and depending on the variation after the injury, to lay 
an experimental foundation for further clinical 
diagnosis and prognosis. Experiment to detect the 
F-VEP of normal and post optic nerve damage of 
China White Rabbit, leads to good reproducibility of 

the waveform, the F- VEP latency and amplitude of 
normal and post optic nerve damage of China White 
Rabbit was achieved.There are incomplete injury and 
complete injury types of traumatic optic nerve injury 
model. Complete injury include  the myelin sheath 
damage of the optic nerve damage and no damage to 
the myelin sheath of the optic nerve.   Incomplete 
optic nerve injury method is optic canal crush injury, 
optic indirect good, clamp contusion, crush injury, 
draw-off injury etc. Incomplete optic nerve injury is 
clinical common, we have established the most 
common and recognized more accurate optic nerve 
injury model to simulate the process of clinical optic 
nerve injury. 1h after optic nerve r injury F-VEP was 
measured with the contrast to normal eye. The results 
showed that the waveform becomes low and broad in 
incomplete optic nerve injury, the incubation period of 
N1, P1, N2, was significantly prolonged, peak of 
N1-P1, P1-N2 decreased significantly compared with 
the normal eye, there are significant differences. 
Experiments establish optic nerve transection model, 
Chinese White Rabbit F-VEP waveform basic after 
optic nerve transection was extinguished type, no 
significant peaks appear. The optic nerve injury is a 
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common type of ocular trauma, After the injury in time 
to understand vision is important index for guiding 
therapy and prognosis judgment, but the subjective 
visual inspection is often affected by many factors, 
and patients often accompanied with coma caused by 
brain trauma, therefore, F - VEP inspection as an 
objective index, is of great significance to guide the 
clinical treatment of ocular trauma. Zhu Yu et al. found 
through experimental and clinical research, application 
of the F-VEP in orbital surgery is reliable for optic 
nerve conduction function monitoring and can reduce 
the accident rate of blindness of the optic nerve injury, 
so that the surgical procedure from clinical experience 
anatomy to functional anatomy. F-VEP abnormalities 
reveals a high degree of optic nerve dysfunction, and 
can predict the size of the possibility of recovery. 
F-VEP is sensitive to the degree of response to optic 
nerve damage, in severe optic nerve damage the rate of 
decline of the F-VEP amplitude can be as a judgment 
of the visual acuity after injury and a prognosis of 
objective indicators. Record of this experiment to the 
normal Chinese White Rabbit typical F-VEP 
waveform, the peak of the optic nerve injury model 
significantly reduced, indicating that this animal 
model can be used to further observe the optic nerve 
protective effect of the study, and the F-VEP 
waveform changes in the optic nerve damage 
consistent with the visual information and is of great 
value for the understanding of the injury to the 
conduction of the visual cortex .With the continuous 
improvement and development of the F-VEP detection 
technology, it will be more valuable in the clinical 
application(Zhu,2011). 
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Abstract: The present study was undertaken to investigate the effect of endotoxin (ET) on monoamines content in 
the thalamus-hypothalamus and the cerebellum of adult male albino rats and whether propolis (prop) can protect the 
brain during neuro-inflammation induced by ET. Seventy eight rats weighing 100-150g were divided into four 
groups. The first served as control group (6 rats) and were received a daily intraperitoneal (i.p) injection of saline 
solution (0.9% NaCl) for 15 consecutive days. The second group (24 rats); were received an i.p injection of 0.9% 
NaCl for 15 consecutive days, then received i.p injection of ET (1mg/kg/day) at the 16th day of experiment for 4 
repeated days. The third group (24 rats); were received an i.p injection of prop (150mg/kg/day) for 19 consecutive 
days. The fourth group (24 rats); were administered prop by the same route as mentioned in the third group; then, 
the rats were received ET as described in the second group. Animals of all groups were decapitated 2 hours post-
treatment at 16th, 17th, 18th and 19th days of experiment. ET treated-rats group showed a sharp decrease in 
norepinehrine (NE), dopamine (DA) and 5-hydroxytryptamine (serotonin, 5-HT) content in both thalamus-
hypothalamus and cerebellum at all treatment days versus the control group, while administration of prop followed 
by ET injection was found to enhance monoamine levels significantly in both selected brain regions if compared to 
ET-treated group. The present results indicate the harmful neurotoxic effect of ET on the brain, while prop was 
found to inhibit the sharp decline in NE, DA and 5-HT in both investigated regions. This may reflect the protective 
property of prop as an anti-inflammatory natural product. 
[Mahmoud, S. M. and El-Yamany, N. A. The Protective Effect of Propolis on Norepinephrine, Dopamine and 5-
Hydroxytryptamine Content in Thalamus-Hypothalamus and Cerebellum of Endotoxin-Intoxicated Adult 
Male Albino Rats. Life Sci J 2012;9(4):3372-3379]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 500 
 
Keywords: Endotoxin, lipopolysaccharide, propolis, monoamines, thalamus, hypothalamus, cerebellum, rats. 
 
1. Introduction 

Endotoxin is an inflammatory lipopolysaccharide 
(LPS) molecule from gram-negative bacteria that are 
ubiquitous in the door environment (Thorne et al., 
2005). It is biologically effective even in lowest 
concentrations (Todar, 2002). Bacterial DNA and LPS 
are potent activators of immune cells such as 
monocytes and macrophages which contribute to 
systemic inflammatory responses syndrome (Hong et 
al., 2004). Some key physiological responses of ET 
shock in man include fever, reduced blood pressure, 
metabolic acidosis and tissue damage was indicated 
after ET exposure (Hodgson, 2006). Coskun et al. 
(2005) reported that ET injection produces renal 
damage, increased lipid peroxidation and decreased 
antioxidant enzyme activity. Moreover, several reports 
indicated that ET was accompanied by significant 
changes in neurotransmitter levels in different parts of 
the CNS (Koulchitsky et al., 2000; Dunn, 2005) and 
causes neuronal damage (Gao et al., 2003). 

Propolis is a sticky resin that seeps from the buds 
of some trees and oozes from the bark of other trees. 
The bees gather prop and carry it home in their pollen 
baskets. They blend it with wax flakes secreted from 
special glands on their abdomens (Gregory, 2002). It 

was found that prop is efficient against conditions 
caused by bacteria, viruses or different fungi. It cures 
many diseases because it is a special natural substance 
with strong effect. Moreover, prop possesses many 
biological activities such as antitumor, antioxidant, 
antimicrobial, anti-inflammatory and also 
immunomodulator (Mani et al., 2006).  

 Tandon et al. (2006) indicated that NE, DA and 
5-HT are biogenic amines that serve as 
neurotransmitters in a number of nerve pathways in the 
brain. NE is secreted by many neurons to help control 
the overall activity and mood of the mind, while DA 
acts as an inhibitory transmitter; whereas 5-TH acts as 
an inhibitor of pain pathways in the cord and its 
actions in the higher regions of the nervous system are 
believed to control the mood.  

 The present work aims to shed light on the 
disturbances in NE, DA and 5-HT after ET injection 
and the protective role of prop as a natural anti-
inflammatory substance in lowering ET harmful 
neurotoxic effect on these amines in the thalamus-
hypothalamus and cerebellum of adult male albino 
rats.  
 
2. Materials and Methods: 
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Drug used:  
Endotoxin was purchased from Sigma Chemicals 

Co. (St. Louis, MO, USA). Propolis was purchased 
from Holding Company for Biological Products & 
Vaccines (VACSERA), Giza, Egypt.  
Experimental animals: 

Adult male albino rats (Rattus norvegicus) 
weighing 100-150g were obtained from the Holding 
Company for Biological Products and Vaccines 
(VACSERA, Giza, Egypt). After acclimatization for a 
period of one week, animals were divided into four 
groups (6 rats per group) and housed in wire bottomed 
cages in a room under standard conditions of 
illumination with a 12-hours light-dark cycle. They 
were provided with water and a balanced diet ad 
libitum. All animals received care in compliance with 
the Egyptian rules for animal protection. 

Rats were randomized and divided into four 
groups, one control of six rats and three treated groups 
each of 24 rats, each of which was subdivided into 4 
subgroups six rats at each as follows:  
Group 1: (The control group) in which animals 

received a daily i.p injection of normal saline 
solution (0.9%NaCl) for 15 consecutive days. 

Group 2: (ET group), rats were received daily i.p 
normal saline solution (0.9%NaCl) for 15 
consecutive days then followed by i.p injection of 
ET (1mg/Kg body weight) at the 16th, 17th, 18th and 
19th days of the experiment.  

Group 3: (Prop group), rats were received an aqueous 
extract of 10% prop (1gm of prop soaked for 
several days in 9ml distilled water then filtered 
through a clean and very fine filter paper ( Krell, 
1996). Animals of this group were received a daily 
i.p injection of prop (150mg/kg body weight) for 
19 consecutive days. 

Group 4: (prop and ET group), rats were received a 
daily i.p injection of prop as shown in group 3, 
while the treatment of ET in combination with prop 
injection was carried on the 16th,17th, 18th and 19th 
days of experiment as described in the second 
group. 

Methods:  
Animals of all groups were killed by fast 

decapitation two hours after the last dose, at the 16th, 
17th, 18th and 19th days of the experiment. The brains 
were carefully removed, blotted and frozen. Dissection 
was performed on ice-cold glass plate for the 
separation of the thalamus-hypothalamus and 
cerebellum regions from the brain within one minute 
according to the method of Glowinski & Iversen 
(1966). 

Estimation of NE, DA and 5-HT was undertaken 
according to the flourimetric method described by 
Ciarlone (1978). 
Statistical analysis: 

Results were expressed as the mean ± standard 
error of the mean. Data for multiple variable 
comparisons were analyzed by one-way analysis of 
variance (ANOVA). For the comparison of 
significance between groups, Duncan's test (1955) 
was used as post hoc test according to the statistical 
package program (SPSS version 8). Percentage 
difference representing the percent of variation with 
respect to the control group was also calculated. 
 
3-Results 

The present data concerning the influence of i.p 
injection of ET and/or prop on monoamines content 
are presented as follows: Table (1) to (6) revealed that, 
ET injection caused a sharp and highly significant 
decrease at p<0.001 in NE, DA and 5-HT levels in the 
thalamus-hypothalamus and cerebellum of adult male 
albino rats at all time intervals of experiment as 
compared to control group.  

The illustrated data in tables (1) and (2) 
concerning prop group indicated an increase in the NE 
content in thalamus-hypothalamus and cerebellum at 
16th, 17th, 18th and 19th days of treatment with respect 
to control group. The increase in NE content in the 
thalamus-hypothalamus was of a significant change at 
p <0.05, while in the cerebellum was of a significant 
change at p <0.001 with a percentage difference of 
31.6%, 26.3%, 42.1% and 26.3%, respectively. On the 
other hand, tables (3-6) revealed that, prop treated-rats 
showed a significant decrease in DA and 5-HT 
contents in both examined regions at all time intervals 
of the experiment with respect to control group. 

As depicted from tables (1) to (6), injection of ET 
to prop-treated rats showed significant decreases in 
NE, DA, and 5-HT levels at p<0.001 in thalamus-
hypothalamus and cerebellum at the 16th, 17th, 18th and 
19th days of treatment except at the 17th day, the NE 
levels in the thalamus-hypothalamus showed a slight 
and non significant decrease as compared to control 
group. On the other hand, the levels of NE, DA and 5-
HT indicated a significant enhancement in both 
thalamus-hypothalamus and cerebellum versus ET-
treated group at all days of the experiment indicating 
the protective role of prop against ET effect. 
Meanwhile, prop & ET-treated rats group revealed a 
highly significant decrease in NE, DA and 5-HT levels 
at p <0.001 in both the thalamus-hypothalamus and 
cerebellum at the 16th, 17th, 18th and 19th days of 
treatment versus prop-treated group. 
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Table (1): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
norepinephrine content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 
19th days of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 
 
Table (2): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
norepinephrine content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (3): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
dopamine content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 19th 
days of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

Experimental 
Days 

Experimental Groups (Mean ± SE)  

Control ET Prop Prop & ET 

16th 

3.84±0.01 

1.77±0.03 
(-53.9)a** 

3.53±0.02 
(-8.1)a** 

3.02±0.03 
(-21.4)a**b**c** 

17th 
2.86±0.05 
(-25.5)a** 

3.54±0.01 
(-7.8)a** 

3.45±0.02 
(-10.2)a**b**c** 

18th 
1.28±0.02 
(-66.7)a** 

3.51±0.01 
(-8.6)a** 

2.10±0.03 
(-45.3)a**b*c** 

19th 
2.53±0.02 
(-34.1)a** 

3.53±0.02 
(-8.1)a** 

2.97±0.08 
(-22.7)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (4): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
dopamine content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

2.90±0.03 

1.05±0.01 
(-63.8)a** 

2.57±0.02 
(-11.4)a** 

1.27±0.01 
(-56.3)a**b*c** 

17th 
1.70±0.02 
(-41.4)a** 

2.54±0.02 
(-12.4)a** 

2.06±0.01 
(-29.0)a**b**c** 

18th 
0.60±0.02 
(-79.3)a** 

2.60±0.01 
(-10.3)a** 

1.09±0.01 
(-62.4)a**b**c** 

19th 
0.96±0.02 
(-66.9)a** 

2.58±0.01 
(-11.0)a** 

1.76±0.01 
(-39.3)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

0.35±0.01 

0.16±0.01 
(-54.3)a** 

0.38±0.01 
(8.6)a 

0.28±0.003 
(-20.0)a**b**c** 

17th 
0.24±0.01 
(-31.4)a** 

0.40±0.01 
(14.3)a 

0.34±0.01 
(-2.9)b**c** 

18th 
0.08±0.003 
(-77.1)a** 

0.37±0.01 
(5.7)a 

0.25±0.10 
(-28.6)a**b**c** 

19th 
0.17±0.01 
(-51.4)a** 

0.37±0.02 
(5.7)a 

0.19±0.003 
(-45.7)a**bc** 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

0.19±0.01 

0.05±0.003 
(-73.7)a** 

0.25±0.01 
(31.6)a** 

0.07±0.003 
(-63.2)a**b**c** 

17th 
0.07±0.001 
(-63.2)a** 

0.24±0.01 
(26.3)a** 

0.097±0.003 
(-48.9)a**b**c** 

18th 
0.03±0.002 
(-84.2)a** 

0.27±0.01 
(42.1)a** 

0.06±0.001 
(-68.4)a**b**c** 

19th 
0.10±0.01 
(-47.4)a** 

0.24±0.01 
(26.3)a** 

0.15±0.005 
(-21.1)a**b**c** 
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Table (5): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
serotonin content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 19th days 
of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

5.78±0.03 

1.63±0.02 
(-71.8)a** 

5.19±0.07 
(-10.2)a** 

2.39±0.02 
(-58.7)a**b**c** 

17th 
2.58±0.02 
(-55.4)a** 

5.28±0.02 
(-8.7)a** 

3.23±0.02 
(-44.1)a**b**c** 

18th 
1.22±0.02 
(-78.9)a** 

5.19±0.07 
(-10.2)a** 

1.73±0.06 
(-70.1)a**b*c** 

19th 
2.36±0.02 
(-59.2)a** 

5.14±0.09 
(-11.1)a** 

3.06±0.02 
(-47.1)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (6): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
serotonin content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

3.04±0.01 

0.51±0.01 
(-83.2)a** 

2.81±0.03 
(-7.6)a 

0.62±0.02 
(-79.6)a**bc** 

17th 
0.95±0.02 
(-68.8)a** 

2.77±0.02 
(-8.9)a 

1.52±0.02 
(-50.0)a**b**c** 

18th 
0.49±0.01 
(-83.9)a** 

2.86±0.02 
(-5.9)a 

0.60±0.02 
(-80.3)a**b*c** 

19th 
1.26±0.01 
(-58.6)a** 

2.79±0.01 
(-8.2)a 

1.61±0.02 
(-47.0)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 
 
4. Discussion 

Results of the present study revealed sharp 
decreases in the levels of NE, DA and 5-HT in the 
thalamus-hypothalamus and cerebellum of ET-treated 
rats at all time intervals of the experiment, if 
compared to control group. These results are in 
agreement with Masana et al. (1990); Dunn (1992) 
and Koulchitsky et al. (2000). 

Masana et al. (1990) indicated elevated levels 
of NE at 4, 8 and 24 hour following LPS injection 
(20µg/rat) with an increased level of DA metabolite 
in the striatum, hypothalamus and medulla oblongata. 
Dunn (1992), found that i.p injection of LPS 
activated cerebral catecholamine and the 
hypothalamo-pituitary adrenocortical axis; increased 
mouse brain concentration of NE catabolite, 3-
methoxy,4- hydroxyphenyl ethylene glycol; increased 
the DA catabolite, 3,4-dihydroxy phenyl acetic acid; 
increased the 5-HT catabolite, 5-hydroxy-indole 
acetic acid and tryptophan in all brain regions 
examined. Moreover, Koulchitsky et al. (2000) 
reported significant changes in 5-HT, NE, histamine, 
kininis and gamma aminobutyric acid catabolism in 
different parts of CNS at the initial phase reaction of 
ET treatment.  

As an environmental inflammation-inducer LPS 
has been shown as a potent microglia activator and 
neurotoxin in vitro and in vivo studies (Arimoto & 
Bing, 2003). LPS elicits responses similar to that 
after interleukin-1, either used peripherally or 
centrally as it induces NE release in the brain most 
markedly in the hypothalamus, accompanied by small 
changes in brain DA (Dunn 2005). The author added 
that both bacterial and viral infections induce 
hypothalamic pituitary axis activation and also 
increased brain NE, 5-HT metabolism and brain 
tryptophan. LPS has been reported to stimulate the 
secretion of pro inflammatory mediators and 
cytokines (Erickson & Banks, 2011) indicating the 
induction of neuro-inflammation. Neuro-
inflammation is important in the pathogenesis and 
progression of Alzheimer disease as it causes 
memory impairments and disturbance in monoamine 
release (Lee et al., 2012). Moreover, microglia, the 
major resident immune cells in the brain, switch to an 
activated phenotype in response to pathogen invasion 
or tissue damage and thereby promote an 
inflammatory response including release of free 
radicals, cytokines and lipid metabolites (Glass et al., 
2010), which in turn trigger a neuro-degenerative 
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cascade via neuro-inflammation (Qiuntanilla et al., 
2004). 

Recently, Kaneko et al. (2012) examined the 
regulation of activated microglia through their cell 
death and survival pathways. The authors suggested 
that long-lived microglia resulting from exposure to 
the optimal dose of LPS may play critical role in the 
progression of neurodegeneration. Pocock and 
Kettenmann (2007) indicated that, catecholamine 
NE is a classical neurotransmitter with suggested 
immunomodulatory properties released by neurons 
into the synaptic cleft and may exert effects on glia 
cells. NE may also have an immune suppressive role 
as it attenuates LPS-induced microglial production of 
tumor necrosis factor (TNF-α) interleukin-6 and 
nitric oxide and reduces microglial-induced neuronal 
cell death (Madrigal et al., 2005).  

Lately, Dunn (2005), reported that many of the 
cytokines (most notably interleukin-1 and 
interleukin-6 act via the brain, resulting in the 
activation of the corticotropin releasing factor 
containing neurons in the hypothalamic 
paraventricular nucleus. The author suggested the 
ability of interleukin-1 and interleukin-6 to elevate 
circulating glucocorticoids as it is critical for the 
survival of the organism. It has become evident that 
there may exist a cross-talk between the autonomic 
nervous system and the immune system during 
inflammation (Sternberg, 2006). 

Systemic LPS treatment was found to mitigate 
methamphetamine-induced striatal DA and 3, 4-
dihydroxyphenyl acetic acid depletions in a dose-
dependent manner (Lin et al., 2007a). Moreover, 
Jovanovic et al. (1997) reported that loss of 
substantia nigra neurons resulted in reduced synthesis 
and release of DA from nerve terminals. It has been 
reported that, either using single midbrain slice 
culture or triple culture, LPS induces dopaminergic 
neuronal loss which was accompanied by increased 
microglia activation and nitric oxide production 
(Xing et al., 2010). Increasing evidence has 
suggested that oxidative stress (Elkon et al., 2004) 
and neuro-inflammation (Herrera et al., 2005) are 
involved in the process of dopaminergic neuronal 
loss. Inflammation and oxidative stress-mediated by 
microglia has been known to be a significant 
pathological feature of Parkinson disease (Jenner 
and Olnaw, 1998). Microglia activation has been 
suggested to play an important role in initiating 
and/or amplifying neuronal injury since not only the 
substantia nigra has an extreme high density of 
resting microglia but also reactive microglia are 
found in close proximity to the damaged nigral 
neurons in the brain of Parkinson disease patients (Le 
et al., 2001). 

A variety of deleterious pro-inflammatory 
factors and cytokines released from activated 
microglia trigger the dopaminergic 
neurodegeneration (Le et al., 2001) and in turn the 
dying neurons can release microglia-activating 
molecules (Zhang et al., 2011) forming a vicious 
degenerative cycle. Lin et al. (2007b) indicated that, 
the microglia cell mediated the neurotoxin 6-hydroxy 
dopamine (6-OHDA)-induced toxicity in human 
dopaminergic neuroblastoma cells. In addition, 
Mazzio et al. (2003) indicated that LPS injection 
leads to accumulation of DA metabolites which 
contribute to degeneration of dopaminergic neurons. 

Recently, Fan et al. (2011) found that although 
the neonatal LPS-induced neurobehavioral 
impairment was spontaneously recoverable, the LPS 
exposure induced persistent injury to the 
dopaminergic system and chronic inflammation may 
represent the existence of silent neurotoxicity. The 
authors further suggested that the compromised 
mitochondrial function might contribute partially, to 
silent neurotoxicity, which was first proposed by 
Reuhl (1991) as persistent morphological and/or 
biochemical injury which remains unapparent unless 
unmasked by experimental or natural processes. It is 
likely that rat exposure to LPS at different stages of 
dopaminergic development may contribute to the 
different pattern in dopaminergic system injury seen 
in Fan et al. (2011) as compared to that reported by 
Ling et al. (2006) who observed a progressive 
dopamine neuron loss following supra-nigral LPS 
infusion in prenatal rats. 

Gaykema and Goehler (2009) suggested that 
the sickness behavior that ensues as a result of ET 
injection and inflammation is characterized by 
diminished arousal and motivation and reduced 
appetite may emerge as a result of diminished 
activity of the hypothalamic orexin system which 
could be a prime candidate for the neurotoxicity 
driven by peripheral innate immune activation. 
Moreover, Almeida et al. (2006) supported that LPS-
induced cold-seeking response is mediated by 
neuronal bodies located in the dorso-medial 
hypothalamus and neural fibers passing through the 
paraventricular nucleus in the hypothalamus, which 
may explain ET-shock due to LPS exposure. 

On the other hand, the sharp decreases in 5-HT 
level in thalamus-hypothalamus and cerebellum after 
ET injection in the present study are in agreement 
with the results of Cho et al. (2000) who supported 
that LPS activates the TNF-  which exerts 
pronounced effects on 5-HT metabolism in most 
brain regions. Furthermore, LPS produced an 
increase in the extracellular concentrations of 5-HT 
and 5-hydroxyindoleacetic acid (5-HIAA) in the 
hippocampus, which was paralleled by a significant 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

3377 
 

decline in behavioral activity and a marked increase 
in extracellular corticosterone levels (Linthorst et 
al., 1995). 

Moreover, i.p injection of LPS increased mouse 
brain concentrations of the 5-HT catabolite, 5-HIAA 
at all the examined brain regions (Dunn, 1992). Also, 
the authors indicated that stressful treatments with ET 
have been shown previously to elevate brain 
concentrations of tryptophan, and concluded that 
activation of the sympathetic nervous system is 
responsible for the stress-related increase in brain 
tryptophan, probably by enabling increased brain 
tryptophan uptake. The increase in brain tryptophan 
appears to be necessary to sustain the increased 5-HT 
catabolism to 5-HIAA. Recently, Del Angel-Meza et 
al. (2011) showed that tryptophan which plays an 
important role in immune system, protein synthesis 
and melatonin production is a potent endogenous free 
radical scavenger antioxidant, has a protective effect 
in the oxidative damage in the model of endotoxic 
shock in the breeding nursling-induced by systemic 
administration of LPS (20mg/kg) acting as a 
scavenger of free radicals. The authors proposed that 
tryptophan is an innocuous protector agent in the 
endotoxic shock process. 

The present results indicated that Prop & ET-
treated rats showed a significant decrease in 
monoamines level as compared to control group, 
while showed a significant increase in NE, DA and 5-
HT content if compared to ET-treated rats. The 
present results are in agreement with the results 
documented by Noelker et al. (2005); Shimazawa et 
al. (2005); Ma et al. (2006); Cengiz et al. (2007) 
and Vauzour et al. (2007).  

Propolis is one of the few natural remedies that 
maintained its popularity over a long period of time. 
The composition of prop is highly variable depending 
on the local plant and is reported to contain 
approximately 50% resin and vegetable balsam, 30% 
wax, 10% essential and aromatic oils, 5% pollen and 
5% other substances (minerals) (Cohen et al., 2004). 
Furthermore, prop contains a mixture of biologically 
active chemicals including terpenes, cinnamic acid, 
caffeic acid and their esters, amino acids and 
flavonoids (Volpert & Elstner, 1993). Caffeic acid 
phenethyl ester (CAPE) was reported to have 
antitumor (Huang et al., 1996) anti-inflammatory 
(Michaluort et al., 1999) and antioxidant properties 
(Ahn et al., 2004). Pinocembrin is the most abundant 
flavonoids in prop, and has been proven to have 
antioxidant, antibacterial and anti-inflammatory 
property (Gao et al., 2008). 

The antioxidant function of prop may be an 
underlying mechanism by which prop protects 
against neuronal damage. Shimazawa et al. (2005) 
indicated that prop significantly inhibited 

neurotoxicity and protected mouse forebrain against 
oxidative stress (lipid peroxidation). The authors 
postulated that the scavenging free radicals and 
inhibition of oxidative stress may be partly 
responsible for prop neuroprotective function against 
in vitro cell death and in vivo focal cerebral ischemia. 
Also, the antioxidant function of prop may be an 
underlying mechanism by which prop protects 
against neuronal damage. Moreover, Noelker et al. 
(2005) reported that prop derivatives, in particular 
CAPE may have a neuroprotective effect on neuronal 
cells and may also be a promising drug candidate to 
be taken into the in vivo models of Parkinson disease.  

Ma et al. (2006) reported that pretreatment with 
CAPE prevented 6-OHDA induced neurotoxicity. 
The authors suggested that CAPE blocks 6-OHDA 
induced neuronal death possibly by increasing both 
antioxidation and neuroprotection effects. Moreover, 
Cengiz et al. (2007) observed that CAPE prevented 
vacuolization, an indication of brain edema, and 
showed that pretreatment with a single i.p injection of 
CAPE reduced the structural changes in the brain. 
Vauzour et al.(2007) indicated that CAPE contains a 
catechol moiety which inhibited tyrosinase-induced 
oxidation thus yielding cysteinyl polyphenol adducts, 
a mechanism by which polyphenols exert protection 
against neuronal injury relevant to neurodegenerative 
diseases. Furthermore, Wang et al. (2009) indicated 
that CAPE inhibited cytokine and chemokine-
production by monocyte-denderitic cells which might 
be related to the nuclear factor signaling pathway 
during allergic disorders. 

It could be concluded from this study that i.p 
injection of ET induced a dramatic change in 
monoaminergic system in the thalamus-
hypothalamus and cerebellum of white male albino 
rats. It has been proven that the treatment of prop has 
antibacterial and anti-inflammatory properties which 
could abolish the disturbance in nervous system 
induced by ET treatment.  
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Abstract: Studies were undertaken to investigate haemolymph amino acids alterations by amino acid analyzer in the 
5th nymphal instar and adult Schistocerca gregaria in preoviposition and oviposition periods before and after 
pyridalyl treatment. The concentrations of these amino acids in both control and treated haemolymph samples of the 
5th nymphal instars showed a wide range of variations. The pattern of amino acids showed an obvious increase in the 
haemolymph of the nymph after treatment with pyridalyl. Methionine and tryptophan were completely lost in 
untreated and treated nymphs. The pattern of some amino acids in 1-day old adult exhibited obvious increase in the 
haemolymph after treatment with pyridalyl, while proline, threonine, glycine and arginine showed a decrease in their 
concentrations after treatment. On the other hand, most of the amino acids exhibited an obvious decrease in the 
haemolymph of the 10 days old adult females after treatment with pyridalyl. Also, the amino acids in the 
haemolymph of the 18 days old adult females exhibited an obvious decrease after treatment with pyridalyl except 
threonine, serine, phenylalanine, glutamic acid and alanine. 
[Zahia, K. Mostafa, Eman, M. Rashad and Salam, S. Teleb. Haemolymph amino acids alterations in pyridalyl 
treated desert locust, Schistocerca gregaria in relation to age. Life Sci J 2012;9(4):3380-3385]. (ISSN: 1097-8135). 
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1. Introduction 

 The haemolymph, in most insects, is a 
greenish yellowish fluid containing a large number of 
cells or haemocytes and various organic and 
inorganic constituents. The insect haemolymph 
serves as a bathing medium for various tissues and 
organs as they lack an epithelial lining of a true 
coelom. Therefore, the haemolymph forms the 
meeting place of both the raw materials required and 
the products of various physiological activities of the 
insect body. Since the haemolymph is not directly 
connected with the external environment any change 
in it can be taken as a measure of the physiological 
state of the internal environment of the intact animal. 
Analysis of the haemolymph, therefore, may provide 
one of the most reliable data which can be used as an 
index of the physiological activity (Buck, 1953; 
Wyatt, 1961). The insect haemolymph is noted for its 
high titer of free amino acids (Chen, 1962). The most 
important functions of amino acids, the building 
blocks of the proteins that are derived from the insect 
diet, include the synthesis of structural proteins of the 
integument and the synthesis of hormones and 
enzymes that participate in the synthesis nucleic acids 
(Klowden, 2007). Amino acids are also required by 
insects for transport and storage, and as receptor 
molecules. In addition, some amino acids are 
involved in morphogenesis (Chapman, 2002). The 
pattern of haemolymph free amino acids can be 
modified by development, oogenesis, feeding, 

cuticular tanning, silk production, or flight activity 
(Blum, 1985). Therefore, the present work aims to 
study the haemolymph amino acids alterations in the 
5th nymphal instar and adult of Schistocerca gregaria 
in preoviposition and oviposition periods before and 
after pyridalyl treatments. 
 
2. Material and Methods 
 Insects: 

The colony of Schistocerca gregaria (S. 
gregaria) was maintained from Anti Locust Research 
Center Dokki –Giza, Egypt. The insects were 
maintained in the laboratory under crowded 
conditions at 32±2ºC and 65-80% RH and reared 
according to Hunter-Jones (1961) and Hassanein 
(1965).  
 
Administration of the insecticide:  

Groups of 50 hoppers of 1- day old 4th nymphal 
instars were treated with 500 p.p.m. of pyridalyl® 
which is a novel insecticide that has a phenoxy-
pyridaloxy derivative structure (S-1812; 2, 6-
dichloro-4-(3, 3-dichloroallyloxy) phenyl 3- (5-
(trifluoromethyl)-2-pyridyloxyl propyl ether). The 
concentration was chosen depending on some 
preliminary trials carried out on the present insect 
species. Feeding technique was applied using fresh 
clean lettuce (Lactuca sativa) after dipping for 3 
minutes. Feeding on treated food plant was allowed 
for 24 hrs. Controls were fed for 24 hrs on lettuce 
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leaves dipped in tap water for 3 minutes and dried in 
open air. After feeding for 24 hrs, the treated nymphs 
were daily fed on untreated fresh lettuce and kept 
under the same laboratory conditions. 
 
Sample preparation for the assay of total amino 
acids in the haemolymph:  

Haemolymph from the 5-days old 5th nymphal 
instars, 1-day old adult females, 10-days old adult 
females and 18- days old adult females was drawn by 
a fine capillaries through a puncture in the neck 
membrane, pooled into Eppendorff tubes, stored in 
ice, containing few milligrams of phenylthiourea to 
prevent tanning or darkening and then diluted five 
times with saline solution 0.7%. The haemolymph 
samples were then centrifuged at 2000 r.p.m. for 5 
min, and only the supernatant fractions were used for 
assay directly or frozen until used. 
 
Analysis of amino acids in the haemolymph with 
amino acid analyzer: 

The haemolymph from the 5-days old 5th 
nymphal instars, 1-day old adult females, 10-days old 
adult females and 18-days old adult females of S. 
gregaria treated and untreated were collected and 
kept at -20˚C. Amino acid analysis was carried out by 
amino acid analyzer. The samples were hydrolyzed in 
sealed, evacuated ampoules in an oven at 110˚C for 
16 hrs. The extraction and analysis were performed in 
Cairo University Research Park (CURP) at Amino 
Acids Lab. according to the method described by 
Rashad and Abdel Zaher (2008). 
 

3. Results 
1. Total amino acids in the haemolymph of 

the 5th nymphal instar: 
The total amino acid profile of haemolymph of 

S. gregaria nymph was analyzed using the Amino 
Acid Analyzer and the results are presented in figure 
(1). The analysis detected the amino acids in control 
and treated nymphs. Comparison of the 
concentrations of these amino acids in both control 
and treated haemolymph samples showed a wide 
range of variations. It appears that the pattern of 
amino acids showed an obvious increase in the 
haemolymph of the nymph after treatment with 
pyridalyl. The relative abundance of total amino 
acids in the haemolymph of the control nymph was as 
follows: glycine > glutamic acid > aspartic acid > 
leucine > alanine > valine > lysine > serine > tyrosine 
> histidine > threonine > arginine > isoleucine > 
phenylalanine. The concentration of proline was 
much lower. 

The relative abundance of total amino acid 
profile in pyridalyl treated nymph was as follows: 
glutamic acid > glycine > aspartic acid > leucine > 
valine > alanine > tyrosine > lysine > histidine > 
isoleucine > arginine > phenylalanine > threonine > 
serine. Proline showed no obvious quantitative 
changes in the haemolymph of the nymph after 
treatment with pyridalyl. Methionine and tryptophan 
were completely lost in untreated and treated 
nymphs. The difference between untreated and 
treated nymphs showed a significant increase in 
individual free amino acids except proline. 
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Figure (1): Effect of pyridalyl on the haemolymph amino acid (g/100ml) in the control and treated nymphs of 

S. gregaria. 
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Total amino acids in the haemolymph of the adult 
S. gregaria in relation to age: 
2.1. Total amino acids of 1day old adult: 

 The data presented in figure (2) shows that the 
15 amino acids were also detected in control and 
treated 1day old adult of  
S. gregaria. It appears that the pattern of some amino 
acids exhibited an obvious decrease in the 
haemolymph of the adult after treatment with 

pyridalyl; these amino acids were proline, glycine 
and arginine. On the other hand, some amino acids 
showed an obvious increase in the haemolymph of 
the adult after treatment with pyridalyl, e.g. aspartic 
acid, leucine, alanine, valine, lysine, histidine, 
phenylalanine, tyrosine, isoleucine, serine, and 
glutamic acid. Threonine showed no obvious 
quantitative changes in the haemolymph of the adult 
after treatment with pyridalyl.  
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Figure (2):Effect of pyridalyl on the haemolymph amino acid (g/100ml) in the control and treated 1day old 

adult of S. gregaria. 
 
 
2.2. Total amino acids of 10 days old adult: 

The data presented in figure (3) shows that 
most of the amino acids exhibited an obvious 
decrease in the haemolymph of the 10 days old adult 
females after treatment with pyridalyl; these amino 
acids were glycine, glutamic acid, aspartic acid, 
leucine, valine, histidine, lysine, tyrosine, isoleucine, 
serine and threonine. Alanine, phenylalanine and 
arginine showed no obvious quantitative changes in 
the haemolymph of the adult after treatment with 
pyridalyl. Proline exhibited some increasing in 
treated 10 days old adult females. 

2.3. Total amino acids of 18 days old adult: 
Data presented in figure (4) shows that all 

the amino acids exhibited an obvious decrease in the 
haemolymph of the 18 days old adult females after 
treatment with pyridalyl except threonine, serine, 
phenylalanine, glutamic acid and alanine. Threonine, 
serine and phenylalanine showed an obvious increase 
after treatment while glutamic acid and alanine were 
completely lost. 
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Figure (3): Effect of pyridalyl on the haemolymph amino acid (g/100ml) in the control and treated 10 days old 
adult of Schistocerca gregaria. 
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Figure (4):Effect of pyridalyl on the haemolymph amino acid (g/100ml) in the control and treated 18 days old 

adult of S. gregaria. 
 

Comparison between the pattern of 
haemolymph amino acids in the chosen experimental 
stages showed that the concentration of glycine was 
the highest value in the normal 1-day old adult 
(3.0399 g/100ml) followed by a decrease in 10-days 
old adult (2.937 g/100ml) then 5th nymphal instar and 

18-days old adult as shown in table (1). Glutamic 
acid showed no obvious change between the chosen 
stages except it’s highly increase in the 5th nymphal 
instar (11.339 g/100ml) and it’s lost in 18-days old 
adult after treatment with pyridalyl. Aspartic acid 
showed the lowest value in the normal 1-day old 
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adult (0.815 g/100ml) than the 5th nymphal instar 
(0.931 g/100ml). Its value was decreased in normal 
10-days old adult (0.682 g/100ml) then was increased 
in18-days old adult (0.889 g/100ml). After treatment 
with pyridalyl, aspartic acid was increased in both 5th 
nymphal instar (8.260 g/100ml) and 1-day old adult 

(1.508 g/100ml) and decreased in 10-days old adult 
(0.563 g/100ml) followed by in18-days old adult 
(0.196 g/100ml). The other amino acids were 
fluctuated as shown in table (1) between increasing 
and decreasing after treatment with pyridalyl. 

 
Table (1): Total amino acid profile of haemolymph in pyridalyl control and treated 5th nymphal instar, 1-day old 

adult, 10-days old adult and 18-days old adult of Schistocerca gregaria. 
18days 

old 
adult 

treated 

18 days 
old 

adult 
control 

10days 
old 

adult 
treated 

10days 
old 

Adult 
control 

1day 
old 

adult 
treated 

1day 
old 

adult 
control 

5th 
nymph 
treated  

5th 
nymph 
control 

 
Amino acids 

 

 
No. 

0.196 0.889 0.563 0.682 1.508 0.815 8.260 0.931 Aspartic acid 1 
0.241 0.199 0.232 0.314 0.339 0.346 2.401 0.362 Threonine 2 
0.243 0.186 0.358 0.403 0.498 0.282 2.291 0.423 Serine 3 

- 1.577 1.303 1.577 1.595 1.427 11.339 1.728 Glutamic acid 4 
0.053 0.117 0.108 0.064 0.01 0.082 0.177 0.038 Proline 5 
1.033 1.089 2.697 2.937 1.737 3.039 9.652 2.270 Glycine 6 

- 0.253 0.584 0.601 0.860 0.389 5.454 0.630 Alanine 7 
0.039 0.335 0.150 0.338 0.876 0.488 6.510 0.543 Valine 8 
0.055 0.138 0.065 0.151 0.508 0.206 2.980 0.255 Isoleucine 9 
0.098 0.596 0.176 0.439 1.223 0.558 7.756 0.752 Leucine 10 
0.136 0.229 0.117 0.197 0.403 0.185 4.609 0.390 Tyrosine 11 
0.175 0.037 0.032 0.040 0.423 0.052 2.552 0.116 Phenylalanine 12 
0.173 0.268 0.091 0.325 0.545 0.354 3.196 0.377 Histidine 13 
0.058 0.415 0.120 0.267 0.676 0.366 4.704 0.504 Lysine 14 
0.298 0.439 0.190 0.193 0.341 0.514 2.592 0.327 Arginine 15 

 
4. Discussion 

Analysis of haemolymph of 5th nymphal instar, 
1day old adult, 10 days old adult and 18 days old 
adult of S. gregaria revealed the presence of 15 
amino acids, the concentration of which in normal 
and treated samples showed a wide range of 
variation. All amino acids showed an obvious 
increase in the haemolymph of the 5th nymphal instar 
after treatment with pyridalyl. The disappearance of 
methionine as an essential amino acid may be due to 
its consumption in the methylating intermediary 
pathways (Boctor, 1978). The fact that arginine 
increased after treatment was related to its proposed 
function in the metabolic process in the healthy 
nymph or to its accumulation as guanidine derivative 
(Pant & Agrawal, 1964). In the present study, 
increasing the amino acids in the treated 5th nymphal 
instar of  

S. gregaria may be due to the increase 
representing the compensation for the loss of 
chlorides and other inorganic ions which fall during 
starvation when osmotic pressure falls 
(Wigglesworth, 1972) as well as it might be 
interpreted as being due to the inhibition of protein 
formation (Bakr et al., 1991). They added that the 
variations in quantity of the free amino acids content 

may interfere in the transcript of DNA during the 
process of protein synthesis which may be the reason 
of the observed abnormalities. 

The high levels of amino acids in treated insects 
may cause a great disturbance in biochemical 
activities as protein metabolism as well as in the 
regulation of osmotic pressure (Enan, 2004). Blum 
(1985) reported that the use of amino acids for 
osmoregulation may at times be passive process in 
which all amino acids increase or decrease 
proportionally, but the change in specific amino acid 
titers in some insects indicates active regulated 
processes. 

The remarkable increase of glycine, glutamic 
acids and aspartic acid in the chosen stages indicated 
that these are the predominant amino acids of S. 
gregaria. Blum (1985) stated that glutamate, proline 
and glycine are the predominant amino acids in most 
insect haemolymph. In the present study, proline was 
present in low concentration, this may be due to it 
does not used as a source of energy. Chapman (2002) 
explained that locusts depend mainly on fat as a fuels 
providing energy for flight but use carbohydrates 
during short flight and the early stages of sustained 
flight. Fat is more suitable than carbohydrates as a 
reserve for insects that make long flight because it 
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produces twice as much energy per unit weight. The 
lower concentration of proline and highest 
concentration of glutamic acid and alanine may be 
due to the conversion of proline to glutamate as 
mentioned by Klowden (2007). He stated that the 
proline is converted to glutamate by the enzyme 
proline dehydrogenase, which is activated by high 
level of pyruvate, the transamination of glutamate 
with pyruvate produce the alanine. Ray (1964) stated 
that the loss of free proline was balanced by an 
increase in free alanine and glutamine.  

On the other hand, the massive production of 
certain kinds of proteins alters the haemolymph 
amino acids pattern (Blum, 1985). In species like 
locusts and cockroaches, with a discontinuous 
oviposition rate, there is a cyclic rise and fall of 
haemolymph vitellogenins concentration 
corresponding to the extent of ovarial maturation of 
eggs (Blum, 1985). These statements of Blum explain 
the increasing of glycine in 1-day old adult followed 
by decreasing in10-days old adult then increased 
again at 18-days old adult. The 1-day old adult 
represents the beginning of the first cycle followed 
by the end at 10-days old adult. The beginning of the 
second cycle was represented in 18-days old adult.  

Collett (1976) recorded that glycine was active 
in the synthesis of several proteins. Although the 
results from this study did not conclusively show that 
pyridalyl interferes with cell function, it would be 
worthwhile to investigate its effect on cell function in 
a future study. 
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Abstract: Background: Both uremia and HD process cause immunosuppression in HD patients. There was 
significant increase of total serum IgG and IgM levels found in patients with chronic HCV compared with healthy 
controls. There is evidence pointing to direct effect of rHuEPO upon B cells. High doses of rHu EPO enhanced in 
vitro Ig production and proliferation of various plasma cell lines, as well as human plasma cells generated in vitro. 
Patients and methods: Study was conducted at hemodialysis Unit of Shubra Municipal hospital between August 
2010 to February 2011. 30 HCV positive patients on regular hemodialysis were included in study, using bicarbonate 
dialysate and polysulfone membrane dialyser, for 4 hours 3 times weekly. Patients were divided into 2 groups: first 
group: 15 patients on EPO therapy. 4000 IU/week and second group not taking EPO ,for all patients full clinical 
examination was done, CBC, BUN, serum creatinine, ALT, AST, serum albumin and serum IgM by ELISA 
(quantitative assay), were done. Results: There was no significant difference between 2 groups as regards age, sex 
distribution, WBC count, ALT, AST, serum creatinine, BUN and IgM serum level. First group had borderline 
significant higher Hgb and Hct than second group (p = 0.056). Females didn't have higher serum IgM level than 
males (p = 0.403). All correlations of IgM serum level to other parameters of study were irrelevant. Conclusion: 
Uremia seems to protect ESRD patients on regular HD from complications of HCV and also EPO effect on Ig serum 
levels.  
[Khaled Abo Seif, Mona Hosny and Ahmed Aboud. Study of ERYTHROPOEITIN Effect ON IgM serum levels 
IN HCV positive patients on regular HD. Life Sci J 2012;9(4):3386-3393]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 502 
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1. Introduction 

Uremia is associated with a state of immune 
dysfunction characterized by immunodepression that 
leads to high prevalence of infections as well as by 
immune activation resulting in inflammation (kiechl 
et al. , 2002) 

Improper immunological parameters of both 
humoral and cellular immunity in CKD patients seem 
to be deepened by hemodialysis (HD) process 
(Liwosca et al. , 2011b). Patients with renal disease 
have been at increased risk of acquiring HCV 
because of prolonged vascular access as well as the 
potential for exposure to infected patients and 
contaminated equipment ( Fabrizi et al. , 2007). 

Several studies have provided experimental 
evidence of disorders of both cellular and humoral 
immunity in chronic hepatitis C patients ( Lotfy et al. 
, 2006). 

HCV infection is strongly associated with mixed 
cryoglobulinemia (MC), a benign disorder 
characterized by the proliferation of B lymphocytes 
producing polyclonal IgG or monoclonal IgM with 
rheumatoid factor (RF) activity that characteristically 
may precipitate at low temperatures (Fazi et al., 
2010). 

Besides B-cell activation (non-antigen-specific 
and antigen-specific), HCV seems to infect B 
lymphocytes directly ( Bokle and Sepp , 2010).  

Correction of anemia and maintenance of stable 
hemoglobin levels using erythropoesis stimulating 
agents (ESA) is an important aspect of ESRD 
management ( Kalantar-Zadeh and Aronoff, 2009). 

Epo therapy leads to improved humoral immune 
response, either directly or via T-cells help ( Prutchi-
Sagiv et al. , 2005). Epo treatment was associated 
with enhanced lymphocyte activity of both T-and B-
cells (Lifshitz et al. , 2010 ).  

Erythropoietin-receptor (EPO-R) presence on all 
populations of immune cells implies that EPO/rhEPO 
can influence lymphocytes, monocyte san 
granulocytes directly and somehow modulate their 
immunological responses(Liwoska et al. , 2011 a). 

High doses of rHu EPO enhanced in vitro 
immunolglobulin production of various plasma cell 
lines, as well as human plasma cell generated in vitro 
(Prutchi-Sagiv et al. , 2005). 

The uremic patient on regular hemodialysis 
(HD) is subjected to a wide range of immune 
modulators including the uremic sate per se, multiple 
transfusions and exposure to bio incompatible 
materials and endotoxins. Erythropoietin (EPO) 
therapy may raise concern about its potential 
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influence on this complex Scenario( William et al. , 
1998). 
Aim of the Work  

Is to determine the effect of erythropoietin on 
IgM level in ESRD patients infected with HCV on 
regular hemodialysis as IgM is one of the markers of 
cryoglobulinemia. 
 
2. Patients and Methods  

This study was conducted at hemodialysis unit 
of Shubra Munieipal Hospital between august 2010 
to February 2011. It was conducted on 30 ESRD 
hepatitis C positive patients on regular hemodialysis 
with bicarbonate dialysate and polysulfone 
membrane dialyser, three times per week. All patients 
had chronic hepatitis C infection for less than 10 
years with liver enzymes less than two fold increase 
above normal (specially ALT) and last blood 
transfusion more than 30 days ago.  
These patients were divided into 2 groups  
First group: Includes 15 ESRD hepatitis C positive 

patients on regular HD and on erythropoietin 
therapy. Patients of this group were 
administered erythropoietin dose of 4000 
IU/week.  

Second group: Includes 15 ESRD hepatitis C positive 
patients on regular HD and not on 
erythropoietin therapy.  
We excluded from the study patients with 

history of DM, autoimmune and allergic diseases.  
Patients with hepatitis β virus confection, 

dialysis vascular access infection, history of 
paraproteinemia, systemic vasculitis, acute hepatitis 
liver cell failure or chronic infections other than HCV 
and chronic inflammatory diseases were excluded 
from the study.  

All patients were subjected to full history and 
complete physical examination, complete blood 
count, blood urea nitrogen, serum creatinine, liver 
enzymes (AST and ALT), serum albumin, and serum 
IgM by ELISA (quantitative assay). 
 
Methods  
1- Creatinine  

This assay is a kinetic method (Yatzidis , 1974).  
Assay principle  
Creatinine in alkaline solutions react with picrate to 
form a colored complex. The rate of complex 
formation is measured photometrically at 492 nm.  
Calculations  
A2-A2: A(specimen)-A (standard) 
* Concentration of creatinine in serum or plasma 

(mg/dL)= 2
tan

X
dardsA

SpeacimenA
 

 

2- Urea  
This procedure is enzymatic-spectro-photometric 
(Tabacco et al. , 1979). 
Assay principle  

Urea in the sample originates by means of the 
coupled reactions described below, a colored 
complex that can be measured by spectrophotometry: 

urea + H2O Urea
 2NH4 + CO2 

NH4+ salicylate + NaCLO   idenitropruss
 

indophenol  
Calculations  
The urea calculation in the sample is calculated using 
the following general formula:  

Urea in sample = dardSXC
dardsA

SampleA
tan

tan
  

X sample dilution factor  
Where c= concentration  
3- Albumin (BCG):  

This assay is colori-metric method ( Doumas et 
al. , 1971). 

Assay principle  
In a buffered solution bromo-cresol green forms with 
albumin, a green colour complex whose intensity is 
proportional to the amount of albumin present in the 
specimen calculations:  

Albumin Concnetration (g/dL)= 4
tan

X
dardsA

SpeacimenA
  

4- ALT (SGPT) 
Liqui-UV test ( Schumann and Klauke , 2003). 

Assay principle  
Kinetic method for the determination of ALT 

activity according to the recommendations of the 
expert panel of the IFCC (International federation of 
clinical chemistry) without pyridoxal-phosphate 
activation.  
Reaction principle:  

2- Oxo-glutarate+L-alanine GPT
L-

glutamate+pyruvate 

Pyruvate + NADH+H+ LDH
L-lactate+NAD+  

5- AST (SGOT) 
Liqui-UVtest( Schumann and Klauke, 2003). 
Assay principle  

Kinetic method for the determination of AST 
activity according to the recommendation of the 
expert panel of the IFCC (international federation of 
clinical chemistry) without pyridoxal-phosphate 
activation reaction principle: 2-Oxo-glutarate+L-

aspartate GOT
L-glutamate=oxaloacetate.  

Oxaloacetate + NADH+H+  MDH
 L-

malate+NAD+ 
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6- Serum IgM by Elisa ( Diagnostic Automatic 
Inc. , 2009).  

Intended use : to quantitate total human 
immunoglobulin M (IgM).  
  
Statistical analysis  

Statistical presentation and analysis of the 
present study was conducted, using the mean, 
standard error, student t-test, chi-square and linear 
correlation coefficient by SPSS V17. We also used 
Analysis of variance (ANOVA) test to compare 
different items in the same group in quantitative data.  
P-value < 0.05 is considered significant  
* P value = 0.05 to < 0.1 is considered borderline 
significance 
* P value < 0.01 is considered highly significant  
* P value > 0.1 is considered non-significant  
 
3.Results  

On comparing first and second group as regards 
age, there was no statistically significant difference 
between 1st group ( 50.533±8.766 years) and 2nd 
group ( 51.133± 6.632 years) using unpaired student 
t-test (p-value = 0.834).  

We didn't find a statistically significant 
difference between 1st and 2nd group as regards sex 
distribution, (p-value = 0.140) using chi-square test, 
while females constituted 40% of 1st group and 
66.67% of 2nd group and the total number of females 
included in the study constituted 53.33% of all 
participants in the study. Males constituted 60% of 
1st group and 33.33% of 2nd group with a total of 
46.67% of all participants in the study.  
 
Table (1): Comparison of first group and second group as 
regards serum creatinine  
 S. creatinine (mg/dL) T-test* 

Range Mean±SD t p-value 
First 
group  

6.100-
12.500 

10220±2.066 

0.290 0.774 
Second 
group  

7.000-
15.900 

9.993±2.207 

* Unpaired student t-test 
 
Table (2): Comparison of first group and second group as 
regards blood urea nitrogen  
 Blood urea nitrogen (mg/dL) T-test* 

Range Mean±SD t p-
value 

First 
group  

112.000-
184.000 

148.400±21.596 

0.164 0.871 
Second 
group  

107.000-
200.000 

146.800±31.122 

* Unpaired student t-test 
 
Table (3): Comparison of first group and second group as 
regards AST level in serum  

 AST Iu/L T-test* 
Range Mean±SD t p-

value 
First group  8.000-22.000 13.600±3.851 

-
2.282 

0.030 Second 
group  

10.000-21.000 16.467±2.973 

* Unpaired student t-test 
Table (4): Comparison of first group and second group as 
regards ALT level in serum  
 ALT Iu/L T-test* 

Range Mean±SD t p-
value 

First group  5.000-15.000 8.533±2.800 
-
1.707 

0.099 Second 
group  

6.000-15.000 10.200±2.541 

* Unpaired student t-test 
 
Table (5): Comparison of first group and second group as 
regards serum albumin  
 S. albumin (g/L) T-test* 

Range Mean±SD t p-
value 

First group  3.100-4.200 3.573±0.371 
-
0.141 

0.889 Second 
group  

3.000-4.300 3.593±0.404 

* Unpaired student t-test 
 
Table (6): Comparison of first group and second group as 
regards hemoglobin (Hgb) level  
 Hgb (g/dL) T-test* 

Range Mean±SD t p-
value 

First group  7.800-14.500 10.113±2.144 
1.992 0.056 Second 

group  
5.700-12.400 8.600±2.015 

* Unpaired student t-test 
 
Table (7): Comparison of first group and second group as 
regards hematocrit (Hct) level  
 Hct (%) T-test* 

Range Mean±SD t p-
value 

First group  20.800-41.700 31.080±6.487 
1.990 0.056 Second 

group  
17.300-37.000 26.687±5.568 

* Unpaired student t-test 
 
Table (8): Comparison of first group and second group as 
regards white blood cells  
 WBC (x 109/L)  T-test* 

Range Mean±SD t p-
value 

First 
group  

3000.000-
87.00 

5373.333±1810.472 

0.430 0.670 
Second 
group  

2100.000-
8000.00 

5073.333±2005.516 

* Unpaired student t-test 
 
Table (9): Comparison of first group and second group as 
regards serum IgM level  
 IgM (ug/mL)  T-test* 

Range Mean±SD t p-
value 

First group  40.300-
213.700 

119.467±61.781 

0.238 0.814 
Second 
group  

43.000-
214.500 

114.647±48.536 
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* Unpaired student t-test 
 
Table (10): Comparison of IgM level in serum in males and 
females in both first and second groups together  
 IgM (ug/mL)  T-test* 

Range Mean±SD t p-
value 

Female 40.300-
213.700 

125.025±52.345 

0.850 0.403 
Male  43.000-

214.500 
107.950±57.722 

* Unpaired student t-test 
 
Table (11): Correlation of serum level of IgM and different 
parameters of the study in first group  

First group 
IgM 
R* P-value 

Age  -0.119 0.674 
S. creatinine  -0.374 0.170 

BUN  -0.470 0.077 
SGOT (AST) -0.467 0.079 
SGPT  -0.247 0.375 

S. albumin  0.035 0.901 
EPO dose  0.242 0.384 

Hgb 0.005 0.987 
Hct 0.122 0.665 

WBC  -0.104 0.712 

* Linear correlation coefficient (r)  

 
Table (12): Correlation of serum level of IgM and 
different parameters of the study in second group  

Second group 
IgM 
R* P-value 

Age  -0.147 0.600 
S. creatinine  -0.064 0.821 

BUN  0.300 0.277 
SGOT (AST) 0.338 0.218 

SGPT (ALT) 0.467 0.079 
S. albumin  -0.085 0.762 
Hgb -0.305 0.270 

Hct -0.223 0.425 
WBC  0.172  0.540 

* Linear correlation coefficient (r)  
 
Table (13): Correlation of serum level of IgM and 
different parameters of the study in both first and 
second group  

1st &2nd group 
IgM 
R* P-value 

Age  -0.131 0.491 
S. creatinine  -0.227 0.229 
BUN  -0.057 0.766 

SGOT (AST) -0.167 0.377 
SGPT (ALT) 0.034 0.858 

S. albumin  -0.021 0.912 
EPO dose  0.242 0.384 

Hgb -0.102 0.591 
Hct 0.000 1.000 

WBC  0.028 0.885 

* Linear correlation coefficient (r)  
 
4. Discussion  

The depression of the immune response in the 
uremic patient is global and concerns both humoral 
and cellular sectors( Foley and Collins , 2007). 

Disorders of both innate and adaptive immune 
systems and functional abnormalities of monocytes, 
neutrophils and dendritic cells, are directly linked 
with infection risk in this patient population (Lim et 
al., 2007). 

Death from sepsis is 50 times higher in 
hemodialysis patients than in the general population 
even after accounting for other comorbidities. One of 
the most difficult causes to treat is the development 
of an acquired immune dysfunction associated with 
chronic kidney disease (CKD) and dialysis therapy 
(Geara et al., 2010). 

Hepatitis C virus (HCV) is commonly 
associated with autoimmune disease as extra-hepatic 
manifestations (EHM). 

The most important auto-immune diseases 
associated with HCV are mixed essential 
cryoglobulinemia (MEC) and Sjogren syndrome (SS) 
( Awad et al., 2011). Increasing evidence suggests 
that HCV can interfere with innate immune activation 
at multiple levels ( Jang and Chung, 2010).  

HCV itself seems to be able to stimulate B cells 
through different pathways and mechanisms (Bokle 
and Sepp, 2010). 

The persistent of stimulation of B cells by viral 
antigen could be responsible for leading to polyclonal 
and later to monoclonal expansion of B cells (Ito et 
al., 2011). 

The highest level of B-lymphocyte stimulator 
have been found in chronic HCV-infected subjects 
with clinical and laboratory features of autoimmunity 
( Bokle and Sepp, 2010). 

EPO structure presents elements of cytokines 
composition and that is why, it is considered that this 
hormone, a part from its influence on red blood cells 
system, can regulate immunological responses 
(Liwoska et al., 2011 b). 

Studies over the last 12 years demonstrated that 
erythropoietin is probably able to modulate or 
amplify some signaling pathways important for 
human lymphocytes and monocyte functions. There 
are also many studies demonstrating the role of rHu 
EPO in improving immune responses in CRF patients 
and at the same time suggesting that rHu EPO may 
act as an immunomodulating cytokine in the human 
organism (Liwoska et al., 2011 a). 

In our study, there was no statistical significant 
difference as regards age (P = 0.834) and sex 
distribution (p = 0.140) between the first group with 
EPO therapy and the second group without EPO 
therapy. Serum immunoglobulin concentrations tend 
to increase with age (Gonzalez et al., 2008). 
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On comparing first and second groups, there 
was no statistical significant difference as regards 
serum creatinine levels (p = 0.774) and blood urea 
nitrogen levels (p = 0.871), which means that HCV 
infection together with concomitant EPO therapy 
didn't influence these two parameters in ESRD 
patients on regular HD. 

In our study, second group showed higher serum 
AST levels than first group on EPO therapy (p = 
0.03). Also, second group showed a borderline 
significantly higher serum ALT levels than first 
group (p = 0.099). In our study, EPO seems to have 
an anti-inflammatory response influencing our 
markers of hepatic inflammation or may be it may 
have a liver supporting effect. Further studies are 
needed to elucidate this role using liver biopsy 
findings.  

Compared to non-uremic HCV patients, ESRD 
patients with chronic hepatitis C have milder hepatic 
necroinflammation and fibrosis ( Trevizoli et al., 
2008). 

Patients with ESRD and HCV infection 
displayed normal ALT levels. Indeed ALT levels in 
these patients were significantly lower than those 
found in patients infected with HCV without renal 
damage but with similar grades and stages of liver 
alterations. It has been proposed that the increase in 
hepatocytes of HCV-infected patients with ESRD 
who are an chronic dialysis produces a 
hepatoprotective effect (Contreras et al., 2007). 

Causes of reduction in ALT activity in these 
patients are only partially known, such as a reduction 
in pyridoxal – 5' – phosphate, vitamin B12, 
coenzymes of ALT, suppression of AST and ALT 
synthesis in hepatocytes and an inhibition of AST and 
ALT released from hepatocytes into the blood stream, 
as well as the possibility of liver protection by the 
hepatocyte growth factor, which is higher in patients 
with chronic renal failure ( Lin et al., 2008).  

Among HD patients, serum ALT levels are 
elevated in 4-67% patients with positive anti-HCV 
antibodies, 12-31% of patients with positive HCV-
RNA and one third of patients with biopsy proven 
hepatitis( Perira and Levey , 1997). 

Shin et al. (2006) reported on two cases after 
accidental ten times overdose administration of 
recombinant human erythropoietin (rHu EPO) up to 
318.000 units a day in acute myocardial infarction, 
that the only side effects they found were elevated 
liver enzymes and hemoglobin levels. These patients 
were followed up as out patients and elevated 
enzymes soon normalized.  

In Berglund and Ekblom study (1991), that 
aimed to evaluate the effect of treatment with 
subcutaneous recombinant human erythropoietin 
(rHuEPO), 20-40 Iu/kg body weight, 3 times a week, 

Serum aspartate aminotransferase (AST) and serum 
alanine aminotransferase (ALT) were unchanged 
after rHu EPO treatment.  

We didn't find a statistically significant 
difference in serum albumin between first and second 
group (p = 0.889), which means that EPO had no 
effect on serum albumin level.  

Rhee and Erickson (2012) reported that protein 
energy malnutrition (PEM) diminishes immunoglobulin 
(IgA, IgM and IgG) concentrations and cytokine 
production. 

This is not the case in our study as serum 
albumin is within normal range.  

In our study, hemoglobin (Hgb) levels were 
borderline higher in first group than second group (p 
= 0.056). Also hematocrit (Hct) levels were 
borderline higher in first group than second group (p 
= 0.056) and this was expected due to administration 
of EPO in first group.  

Khurana et al. (2008) hypothized that the chronic 
inflammation as a result of HCV infection or the 
increased production from the regenerating liver cells 
causes increased circulating EPO causing improved Hct 
in these patients. Also, he reported that hepatitis C 
patients tend to have higher baseline hemoglobin and 
decreased need for EPO therapy on dialysis.  

Recently, some studies and case reports indicated 
attenuated anemia in HD patients with HCV infection, 
and they previously considered this to be related to 
increased erythropoietin production after hepatic 
stimulation by chronic infection with hepatitis virus 
(Alasran et al., 2009). 

In Lin et al., study (2008), there were increased 
Hb levels in chronic HCV infected patients with ESRD. 

In contrast, Abdalla et al., (2000), reported a 
higher EPO requirement in HCV positive versus HCV 
negative patients that was a result of altered iron 
metabolism induced by chronic infection.  

In our study, there was no statistically significant 
difference in white blood cells in blood (p = 0.670) 
between the two groups, which means that 
erythropoietin didn't increase white blood cells count 
above normal, but it only normalized it.  

Different circumstances such as chronic renal 
failure, hemodialysis process, chronic hepatitis C virus 
infection and various dietary restrictions that we practice 
with those patients influenced immune system and 
immunoglobulin production. We didn't find a 
statistically significant difference in IgM level in serum 
between first group and second group, which means that 
EPO didn't influence much IgM level production by 
stimulated B-lymphocytes by either EPO or HCV 
infection.  

Little is known about the effect of ESRD on B-cell 
sub-populations (Pahl et al., 2010). 
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The increase in PMNL counts in CKD has been 
suggested to be a sign of pre-activation. The number of 
PMNL increasers in relation to the GFR decrease (P < 
0.0001) PMNL decreases with increasing serum C-
reactive protein and IL-6 and decreased albumin, all 
associated with declining GFR ( Sela et al., 2005). 

In our study this was not the case, as we had 
lymphopenia but no undernourishment. Sardenberg et 
al. (2006) findings suggest that uremic toxicity plays an 
essential role in PMN apoptosis and that dialysis may 
correct or normalize apoptotic rates. 

ESRD and especially HD, is associated with B-cell 
lymphopenia( Kato et al., 2008). 

HCV infection is associated with leucopenia in 
HD patients, is as common as in non-HD patients with 
liver cirrhosis (Ng et al., 2008).  

Chronic hepatitis C virus (HCV) infection is 
associated with B cell activation, although underlying 
mechanisms are unclear ( Sugalski et al., 2010).  

This is evidenced by an elevation in serum 
immunoglobulin isotypes; IgG and its subclasses IgG, 
and IgG2 and IgM. Mean serum IgM was increased in 
patients with HCV infection compared with healthy 
controls( Lotfy et al., 2006).  

However, it has been documented that Ig levels, 
serum IgG isotypes and both IgM and IgA production 
are normal in dialysis patients (Hauser et al., 2008). 

Starzyk et al. (1993) in their study on 10 patients 
with chronic renal failure treated with hemodialysis 
(HD) T and B cell populations were determined in 
peripheral blood, together with immunoglobulin 
concentration. There was no significant change in the 
concentration of IgA and IgM. 

We didn’t find in our study a significant difference 
in IgM level between males and females. This was not 
the case in Gonzalez et al. (2008)study who reported 
that IgM levels are higher in females than in males. Sex 
differences in immunoglobulins concentrations 
specifically high IgM levels in females, have been 
attributed to hormonal effects on B lymphocytes.  

IgM didn't show in our study, any significant 
correlation to any of the measured parameters of the 
study including erythropoietin dose. To our knowledge, 
we are the first to study the effect of EPO on IgM level 
in HCV positive patients on regular hemodialysis.  

In a previous study by Debska-Slizien et al. 
(2003), in order to find the influence of erythropoietin 
on immunological system of patients with chornic renal 
failure, it was found that treatment with EPO did not 
alter plasma immunoglobulin (IgG, IgM and IgA), as 
well as total count of lymphocytes. In a previous study, 
by Costa et al. (2008)(44), 50 HD patients, 25 responders 
and 25 non responders to rHuEPO, were compared to 
each other and to 25healthy controls. No statistically 
significant differences were found between the three 

groups of individuals concerning immunoglobulin 
serum levels (IgG, IgM and IgA).  

In a previous study by Schaefer et al. (1992), who 
studied whether erythropoietin interferes with B cell 
function and the mechanisms of this effect,  

IgM production, which appeared to be normal in 
uremia, remained unchanged. 

A retrospective study was done to determine 
whether rHu EPO treatment modulates the humoral arm 
of the immune system in MM patients. There was a 
significant increase in the levels of normal Ig (IgG, IgA 
or IgM) in response to rHu EPO, during the 3-9 months 
from treatment initiation Gadassi et al.,( 2007) and 
Prutchi-Sagiv et al. , (2006) Data indicate a direct 
stimulant effect of erythropoietin on B- lymphocytes in 
end-stage renal failure. Production of IgM was 
enhanced( Kimata et al., 1991). 

These findings also show that the pharmacologic 
response to rHuEPO is a function of the dose.  

Moreover, these effects were seen in 
concentrations much higher than that used in our study. 
 
Conclusion:  

ESRD with all its restrictions seems to protect 
patients from increased level of serum IgM due to HCV 
infection and erythropoietin therapy and subsequent 
cryoglobulinemia. Further studies at molecular level of 
B-cell functions are still needed to elucidate the causes 
of this protection. 
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1. Introduction 

 Quaternions were discovered by Sir 
William Rowan Hamilton as an extension to the 
complex number in 1843. The most important 
property of quaternions is that every unit quaternion 
represents a rotation and this plays a special role in 
the study of rotations in three dimensional spaces. 
Also quaternions are an efficient way understanding 
many aspects of physics and kinematics. Many 
physical laws in classical, relativistic and quantum 
mechanics can be written nicely using them. Today 
they are used especially in the area of computer 
vision, computer graphics, animations, aerospace 
applications, flight simulators, navigation systems 
and to solve optimization problems involving the 
estimation of rigid body transformations. Shoemake 
(Shoemake 1985) suggested spherical linear 
interpolation (slerp) as a means for determining the 
intermediate orientations between two given ones. In 
computer graphics, slerp is shorth and for spherical 
linear interpolation, in the context of quaternion 
interpolation for the purpose of animating 3D 
rotation. It is a fundamental problem of computer 
animation and other computer simulations involving 
the dynamics of rigid bodies to be able to smoothly 
interpolate between a sequence of positions and 
orientations. Smooth interpolation of three- 
dimensional object orientation, starting from n key 
frame orientations, is used in computer animation to 
model moving solids, cameras, and lights (Noakes). 
Spherical spline curves have potential applications in 
computer graphics, in animation and in robotics and 
motion planning based on quaternions. In (Ghadami 
et al.), we showed spherical spline interpolation on 
hyperbolic spheres using split quaternions and metric 

Lorentz. For this reason set of split quaternion H′ is a 
non group structure on the Lorentzian sphere. The 
purpose of this paper offers a new method for 
smoothly quaternion interpolation on Lorentzian 
sphere using orthogonal projection and cubic Bezier 
curve. Since Bezier is one of the imperative 
polynomial and important tool for interpolation 
Bezier polynomial has several applications fields of 
engineering, science and technology such as highway 
or railway rout designing, networks, computer aided 
design system, animation, robotics, communications 
and many other discipline (Abbass and Jamal 2011).  
Also, in this paper we show propose method on the 
hyperbolic sphere and Euclidean sphere. 
 
2. Preliminary  

In this section, we give some useful definition 
and propositions about Minkowski space (O'Neill 1983, 
Kula and Yayli 2007). 
Definition 1. The Lorentz-Minkowski space is the 

metric space  ,,,33
1 RE   where the metric ,   is 

given  

   321321

332211

,,,,, 

            -,

vvvvuuuu

vuvuvuvu




 

The metric ,
 
is called the Lorentzian metric. 

A vector
3
1∈v E


is called 

1. spacelike if 0, vv  or 0v   

2. timelike if 0, vv   

       3. lightlike if 0, vv  and 0≠v  

We point out that the null vector 0v is considered 
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of spacelike type although it satisfies .0, vv  

the norm of the vector
3
1∈u E


 is define 

by uuu


, . The Lorentzian vector product 

v∧u


 of u


and v


is define as follows: 
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The hyperbolic and Lorentzian unit spheres are 

 1-a,a:∈a 3
1

2
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EH  ,  1a,a:∈a 3
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ES

 
Theorem 1. Let u


and v


 be vectors in the Minkowski 

3-space. If u


and v


 are timelike vectors, the v∧


u is 

a spacelike vector. coshv-v,


uu   and  

sinhvv


uu   where 
 is the hyperbolic 

angle between u


 and v


. The set of timelike vectors 
will be denote by     and it is the following set: 

  .0;,, 2223
1  zyxEzyx  

Proposition 1. Two timelike vectors  u


  and  v


  lie 

in the same timelike cone if and only if .0, vu


  

3. Split quaternion   

Definition 2. The algebra H  of split 
quaternion is defined as the 4-dimensional vector 
space over R having a basis  kji ,,,1 with the 

following properties (Kula and Yayli 2007) 

.,,

1, 1 222

jikkiijkkjkjiij

kji




 

form it is clear that H  is not commutative and 1 is 

the identity element of H   .It also H  is an 
associative algebra. For 

 
 Raaaa

Hkajaiaaq

∈,,, 

∈1

3210

3210

 

we define the conjugate q of q as 

.∈---1 3210 Hkajaiaaq   For every 

Hkajaiaaq  3210 1 we have 

 2
3

2
2

2
1

2
0 aaaaqq   

we define the norm qN and the inverse
1-q of the 

quaternion respectively the real number 
2
3

2
2

2
1

2
0 -- aaaaNq   and .0≠,1-

qN

q Nq
q

  

If 1qN  then q  is called unit split quaternion. The 

algebra
′
1H of split quaternion is called unit split 

quaternion. If kajaiaaq  3210 1  and 

kbjbibbp  3210 1 be two split 

quaternion and let ,qpr  then r is given by 

  ,, pqqppqpqpq VVVSVSVVgSSr   

where 

  ,-, , 3322110,0 bababaVVgbSaS pqpq 

kbjbibVkajaiaV pq  321321  ,

      .---∧ 122131133223 kbabajbabaibabaVV pq 

If 0qS  then q  is called pure split quaternion. 

Split quaternion product of two pure split quaternions 
 

 kajaiaq  321  
and kbjbibp  321

 

is 
 





















321

321332211

,

bbb

aaa

kji

bababa

VVVVqp pqpq

 

4. Linear Interpolation in Minkowski space 
In this section, we compute the interpolation 

on hyperbolic sphere. We have done this 
interpolations using metric Lorentz and split 
quaternion. 

Remark 1. The split quaternion, ,, 1
Hqp  

product qp 1   can be greatly simplified by use of the 

fact that, for a unit split quaternion 

  sinh,cosh wu   and   )sinh(),cosh(  ttut  . 

From the definition you can see that 0t  give 

rotation p , 1t  the rotation ,q and  1,0t  gives 

all intermediate rotations (Ghadami et al., 2012),. 
 Proposition 5.  
The curve       111 1,0:,, HHHnqpslerp  is a great 

arc on the unit split quaternion hyperbolic sphere 
between p and q (Ghadami et al., 2012),.  

Definition 3. The split quaternion used for a starting 
rotation given by p  and ending with rotation q , 

for
 1, Hqp ,  n

qppq 1 . This can be written  

     1,0 ,,, 1   nqppnqpslerp
n

 

While from the D4  geometry comes 

      

 1,0,,

)sinh(

sinh1sinh
,,

1 




 nHqp

nqnp
nqpslerp




 

Where .cosh, 10  qq  Slerp is spherical 

linear interpolation in Minkowski space  (Ghadami et 
al., 2012). 
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5.  Spline Interpolation of Split Quaternion on    
Hyperbolic Sphere 

  A Given a sequence on N  unit split quaternion 

  ,
1

0





N

nnq we want to build a spline which 

interpolated those split quaternion subject to the 
conditions that the spline pass through the control 
points and that the derivatives are continuous. The 
idea is to choose intermadiate split quaternions 

ns and 1ns . To allow control of the derivatives at the 

end points of the spline segements. The points ns and 

1ns are called inner quadrangle points, and have to 

be chosen carefully so that continuity is guaranteed 
across segments.  More precisely, let 
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Be the spline segments. ( squad is spherical spline 

split quaternion interpolation on hyperbolic sphere in 
Minkowski space)  By definition 
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Thus squad is continuously differentiable at the 

control points with is  defined as above. All in all we 

have shown that squad  is continuous and 

continuously differentiable across all segments 
(Ghadami et al.,) (Figure 1). 

 
            (a)                    (b)                       (c) 
 

 
          (d)                     (e)                           (f)  
Figure 1.  The shapes of interpolation are simulated 
with MATLAB R2010a, (a) Split quaternion 
interpolation between the four key frames on 
hyperbolic sphere, (b) Inner quadrangle interpolation 
between the four key frames on hyperbolic sphere, 
(c) Combination of split quaternion and inner 
quadrangle on the hyperbolic sphere, (d) Smoothing 
split quaternion with using inner quadrangle, (e) 
interpolation curve for squad, (f) Inside scope 
interpolation curve for squad.  

6. Interpolation on Lorentzian Sphere using 
Bezier Curve Algorithm 

 
 In this section shows to construct a smooth 

interpolation on Lorentzian sphere using cubic Bezier 
curve and orthogonal projection. Since set of split 

quaternion H  don’t have group structure on the 
Lorentzian sphere. Therefore we can't use spherical 
spline split quaternion interpolation on hyperbolic 

sphere method that showed in (Ghadami et al.). In 
this paper, also we show propose method on the 
hyperbolic sphere and Euclidean sphere. Bezier 
curves of any degree can be defined. A degree n 
Bezier curve has n +1 control points whose blending 

functions are denoted  tB n
i , where (Abbass and 

Jamal  2011 ) 

    .,...,2,1,0   ,1 nitt
i

n
tB iinn

i 









  

Recall that









i

n is called a binomial coefficient, 

sometimes spoken "n- choose -i", and is equal to  

   tB n
iini

n .!!
!
   is also referred to as the ith Bernstein 

polynomial of degree n. The equation of a Bezier 
curve is thus: 

    .1
0

i
iin

n

i

Ptt
i

n
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   niyxP iii ,...,2,1,0,,   is the control points 

of Bezier curve. In this paper, we use cubic Bezier 
curve. Cubic Bezier curve is defined as  

       
10   

13131 3
3

2
2

1

2

0

3





t

PtPttPttPttR  

The proposed method is explained as under steps: - 
Select split quaternion on Lorentzian sphere; - Draw 
Cubic split quaternion interpolation (as a set of three 
linear interpolations) on Lorentzian sphere; - The 
split quaternion interpolation curve one to one 
mapping to plane with orthogonal projection - 
Smooth the split quaternion interpolation using cubic 
Bezier algorithm in plane  - smoothed curve is taken 
to Lorentzian sphere with transformation (Figure 1).   

     
            (a)                        (b)                        (c) 

Figure 2.  Interpolation on Lorentzian sphere, (a) split 
quaternion interpolation between the four key frames 
on Lorentzian sphere, (b) split quaternion 
interpolation curve mapping to plane with orthogonal 
projection and smooth the curve using cubic Bezier 
algorithm, (c) Smoothed curve is taken to Lorentzian 
sphere with transformation.  
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             (a)                          (b)                                (c) 

Figure 3.  Interpolation on hyperbolic sphere. (a) split 
quaternion interpolation between the four key frames 
on hyperbolic sphere, (b) split quaternio interpolation 
curve mapping to plane with orthogonal projection 
and smooth the curve using cubic Bezier algorithm, 
(c) Smoothed curve is taken to hyperbolic sphere 
with transformation 

   
                  (a)                    (b)                       (c) 

Figure 4. Interpolation on Euclidean sphere. (a) 
Quaternion interpolation between the four key frames 
on Euclidean sphere, (b) quaternion interpolation 
curve mapping to plane with orthogonal projection 
and smooth the curve using cubic Bezier algorithm, 
(c) Smoothed curve is taken to Euclidean sphere with 
transformation 
 
4. Discussions  

The split quaternions have group structure 
on the hyperbolic sphere, using these properties, 
squad (spherical spline split quaternion interpolation 
in Minkowski space) interpolation is defined on the 
hyperbolic sphere. But the split quaternions don’t 
have group structure on the Lorentzian sphere, there 
for not defined squad. This problem, for the 
Lorentzian sphere solved one to one orthogonal 
projection to plane and cubic Bezier algorithm. Also, 
the proposed method by squad interpolation can be 
used on the hyperbolic sphere and Euclidean sphere. 
Our results are favorable, but this method can be used 
with different projection. 
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Abstract: The rationale behind this study is to determine the level and relationship between Quality of Work Life 
(QWL) and Mental Health among teaching professionals in higher learning institutions of Tamilnadu, India. A 
survey instrument was used to measure the perception of teaching professionals concerning their level of QWL and 
its relationship to mental health. A total of 320 sets of questionnaire were distributed to teaching professionals in 
selected faculties and 164 useable questionnaires were used for statistical analysis. Based upon the study, the levels 
of QWL were found to be favorable and Mental Health among staff members was moderate. Practical implications, 
limitations of the study and suggestions for future research are offered. 
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1. Introduction  

 Today, the higher education systems, especially 
technical education in India has undergone a 
remarkable changes including the establishment of 
new private universities as well as the penetration of 
foreign universities. India’s rendezvous with technical 
education began in1847, with the establishment of 
Civil Engineering College at Roorkee for training 
engineers. But today, India has 31,324 colleges with 
approved intake of 8.5 lakh in engineering and 1.5 lakh 
in the management sector respectively. Indian higher 
education perhaps has the biggest Private Public 
Partnerships in the world. Much of the infusion of 
private funds in higher education has been through 
private colleges affiliated to a public university. In this 
model, the university provides overall academic 
supervision, sets the curriculum and conducts the 
examination. The quality of higher educational 
institutions is ensured through accreditation. 
According to Houston D et al. (2006) all such changes 
demonstrate the complexity of academic work in an 
increasingly demanding environment. While these 
changes will create more opportunities leading to an 
increase in nation’s supply of qualified workforce, the 
role played by teaching professionals is becoming 
more complex, challenging and demanding. In this 
situation, finding and positioning faculty is a difficult 
task. Because, the inability of staff members to balance 
the equally challenging demands of their work and 
personal life has contributed to the escalating stress 
and conflict in today’s workforce (Edwards et.al., 

2000). This in turn escorts to momentous increase in 
stress related to health problem, which is going to have 
a consequence financially on both the employer as 
well as the government (Frone, et.al., 1997, Johnson, 
et.al., 1997).  

 Quality of Work Life (QWL) has assumed 
increasing interest and importance in both 
industrialized as well as developing countries of the 
world. It has become critical in the last two decades 
because of the changed business environment and 
family structure (Akdere, 2006). According to 
Ganlinsky & Stein, (1990) the combination of 
fluctuating work environment with competing work 
and family commitments has negatively affect 
employees in many ways, such as lowered employee 
morale, reduced productivity and increased employee 
turnover. As QWL is a multidimensional concept there 
is no commonly accepted definition for it. Several 
researchers agree in general that quality of work life 
(QWL) is a construct that deals with the well being of 
employees.  

 Although most researches have been done on 
QWL, the majority of them have been focused on 
western settings. Only very few studies have been 
conducted in the Asian setting (Daud, 2008; Mat Zin, 
2004; Saklani, 2004; Wyatt and Chay, 2000). Till 
today, the literature on QWL is widespread yet 
reasonably little work in this area relates to the field of 
higher education and still less on Indian higher 
learning institutions. The purpose of this study was to 
determine factors that can effectively represent the 
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conception of a quality of work life in higher learning 
institutions in India. More specifically, the objectives 
of the study were: 1) to identify the level of QWL 
among teaching professionals in the private 
engineering colleges in India and, 2) to investigate 
whether there is any relationship between the QWL 
and Mental Health among the teaching professionals. 
Based on the objectives above, the present study has 
formulated the following research questions: (1) what 
are the dimensions that represent the QWL among 
teaching professionals? and (2) is there any 
relationship between QWL and Mental Health among 
the teaching professionals? 
2. Review of Literature 
2.1 Quality of Work Life.  

 The term quality of work life (QWL) originated 
from the concept of socio-technical system design in 
the 1970s that emphasizing the human dimensions of 
work by focusing on the quality of the relationship 
between the worker and the working environment. In 
1972, Louis Davis introduced the term ‘Quality of 
Work Life” (QWL) in an attempt to establish that 
performance is linked to involvement and satisfaction 
of employees at workplaces. Numerous works on 
QWL thereafter provides variety of definitions and 
suggestions of what constitutes QWL. The 
comprehensive demarcation of the QWL concept is 
found in the important works of Walton (1974), Taylor 
(1978) and Levine et al. (1984). Walton (1974) has 
proposed eight major conceptual categories relating to 
QWL as adequate and fair compensation, safe and 
healthy working conditions, immediate opportunity to 
use and develop human capacities, opportunity for 
continued growth and security, social integration in the 
work organization, constitutionalism in the work 
organization, work and total life space and social 
relevance of work life. There appears plethora of 
definitions for quality of work life but no commonly 
accepted one. Lawler (1982) highlighted that the core 
dimension of the entire QWL in the organization is to 
improve employees’ well-being and productivity. The 
most common interaction that relates to improvement 
of employees’ well-being and productivity is the 
design of the job. He defined QWL in terms of job 
characteristics and work conditions. Robbins (1989) 
also conceptualized in the same manner. According to 
him, QWL is a process by which an organization 
responds to employee needs by developing 
mechanisms to allow them to share fully in making 
decisions that designs their lives at work.  

 Generally, QWL reflects the relationship that 
exists between the workers and their work 
environment. It refers to the favourableness or 
unfavourableness of a job environment for people. The 
basic concept underlying the QWL is “humanization of 
work”. It means the provision of security, equity, 

individualism and democratic rights to workers. 
Havlovic (1991) revealed that among other dimensions 
of QWL, the key dimensions were job security, better 
reward system, higher pay, opportunity for growth, 
and participative groups. In the Health care industry 
Brooks and Anderson (2005) developed the construct 
of QWL with four dimensions such as, work life/home 
life dimension, work design dimension, work context 
dimension, and work world dimension. A study of 
QWL among academicians by Winter, Taylor and 
Sarros (2000) viewed QWL with five work 
environment domains such as, role stress, job 
characteristics to directly and indirectly shape 
academic staff’s experiences, attitudes and bahaviour. 
In another study in Malaysia by Mohd.Hanefah et al. 
(2003) developed QWL measures for professionals 
with seven dimensions, viz. growth and development, 
participation, physical environment, supervision, pay 
and benefits, social relevance and workplace 
integration. The same dimensions were used by Daud 
N (2010) to study the QWL among academic staff in 
Malaysian higher learning institutions. 

 Saklani (2010) has used thirteen factors 
(dimensions) for the analysis of the QWL among non-
managerial employees in India. These include 
adequate and fair compensation; fringe benefits and 
welfare measures; job security; physical working 
environment; work load and job stress; opportunity to 
use and develop human capacity; opportunity for 
career growth; human relations and social aspect of 
life; participation in decision-making; reward and 
penalty administration; equity, justice and grievance 
handling; work and total life space (balance in life) and 
image of organization in the society (social relevance 
of work life). He contended that non-managerial 
employees in India, although look for both financial 
and non-financial incentives, place greater emphasis 
on their economic goals. It is learned from the review 
of literature that several researches so far conducted on 
QWL have examined varied QWL dimensions across 
countries. This study was also conducted to develop 
dimensions of QWL among teaching professionals 
working in higher learning institutions of India. QWL 
in higher learning institutions has several significant 
dimensions. Most important of these dimensions in an 
educational setting are; teaching and learning process, 
learning opportunity, work load, compensation, 
leadership, professional relationship, employee support 
services, feedback on performance, communication 
and attitude towards change. 
2.2. Mental Health.  

 Since the core competence of any organization is 
the real performance of their human resources, modern 
age companies must be built around human resources. 
Even, relatively low level of health problems will 
affect the organizational effectiveness and employees’ 
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performance. Hence, to be competitive, organizations 
must focus on their employees’ overall physical and 
mental health. Mental health can be defined as the 
ability to adjust to new situations and to handle 
personal problems without marked distress and still 
have enough energy to be a constructive member of 
society. Mental health is also defined as the feelings of 
someone toward oneself, world, life location and 
surrounding people, our responsibility to others, how 
to cope the income and time/place recognition 
(Levinson et al 1962). According to Karl Menninger, 
mental health is someone’s adaptation to his/her 
around world in the best possible choice so that it 
causes his/her happiness as well as a useful and 
efficient perception. 

 In today’s globalised business environment, the 
most part of employees’ lives are spent at workplaces. 
Work can have a significant impact, either detrimental 
or enhancing, on an individual’s mental and physical 
health (Warr, 1987). A comprehensive body of 
research suggests that an increasing percentage of the 
people suffers from work-related stress (e.g. Edwards 
and Burnard, 2003; Smith et al., 2000). Stress has 
become one of the most serious health issues of the 
21st century. The occupational stress can be more 
prevalent in developing countries like India. This 
occupational stress can be best understood by the 
Karasek’s occupational stress model (Karasek, 1979) 
with two dimensions: demand and discretion. Based on 
these dimensions, Karasek classified jobs into four 
types: high-strain jobs, low-strain jobs, active jobs and 
passive jobs. According to him, the high occupational 
stress supposed more common in the high-strain jobs 
(high work demand but without the benefit of high 
work control). Mental and emotional health problems 
of employees will lead to absenteeism and decreased 
productivity that in turn affect employers. Employers 
may be able to improve productivity in the workplace 
by promoting the mental health of their employees. It 
is obvious that the work environment plays pivotal role 
in the employee well-being, specifically, the mental 
health of employees. 

 The results of several studies concluded that the 
perception of roles, particularly role conflict and 
overload, is related to women’s psychological health 
and overall wellbeing. According to McBride (1990), 
the competing demands of multiple roles will lead to 
role overload and subsequent strain. Concomitantly, 
Tiedje and Wortman (1990), in their study among 
married professional women, found that women who 
experienced high role conflict were more depressed 
and less satisfied. Likewise, Paden and Buehler (1995) 
found that both the role conflict and role overload were 
associated with physical and emotional affects among 
dual-income families. Similarly, Lease (1999) found 
that role overload was a powerful predictor of many 

types of strain in academic faculty. Currently, many 
people are losing their jobs as a result of the economic 
recession. The result of this is the work intensification 
i.e., less individuals have to do more work. In today’s 
business scenario, the ‘survivors’ of organizational 
downsizing were more likely to experience poor 
mental health because of work intensification 
(Dragano, Verde and Siegrist 2005). Pearson (1998), 
in his study on investigating the relationship of both 
work and leisure to a comprehensive measure of 
psychological health, found that the combination of 
job satisfaction and leisure satisfaction was a stronger 
predictor of psychological health than job satisfaction 
alone.  

 Actually, the mental health research began with 
Jahoda (1958), who believed that positive mental 
health could be reviewed by six fundamental variables: 
self-acceptance, personal growth, autonomy, 
environmental mastery, personality integration, and an 
accurate perception of reality. In many ways, Jahoda's 
analysis has served as a yardstick for later researchers. 
Ryff (1989, 1995) drew from Jahoda’s work and 
developed a general context-free model of well-being 
with her six basic dimensions: self-acceptance, 
personal growth, autonomy, environmental mastery, 
positive personal relationships, and a sense of meaning 
and purpose in life. Finally, Coan (1974, 1977) created 
a five-dimensional model of well-being: efficiency, 
relatedness, inner harmony, creativity, and self 
transcendence. Unlike Ryff, Warr (1994) developed 
context-specific model of well-being, as the 
relationship with job-related antecedents are stronger 
for job-related well-being, with four dimensions: 
affective well-being, aspiration, autonomy and 
competence.  

 According to the study conducted by William 
(2001) among undergraduate and graduate to measure 
psychological well-being resulted in three factor 
models. His study supported the hypothesis that 
psychological well-being can be conceptualized by a 
tripartite model that contains factors for subjective 
well-being, personal growth and a style of religiosity 
that is characterized by other-centeredness. Parviz 
Ahmadi et al. (2012), in their research in studying the 
relationship between job performance and employees’ 
mental health in one of Iranian natural gas refinery 
concluded that there was a significant relationship 
between employees’ job performance and mental 
health. Any increase in mental health aspects promotes 
job performance and low mental health level among 
employees can reduce job performance.  

 Researches indicated that employees should 
experience high levels of quality of work life as well 
as mental health in order to realize their full potential, 
and become an asset to the organization. The nature of 
the job could prevent the worker from attaining full 
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mental health. The workplace itself may contribute to 
distress and, ultimately to mental disorders (Thomas & 
Hersen, 2002). According to D’Souza, et al. (2006) 
both high work demands and job insecurity will lead to 
poor mental health. It is learned from these studies that 
the elements such as nature of job, work place 
environment, high work demands and job insecurity 
will have an impact on one’s mental health. These 
elements represent the QWL of employees. Hence, it is 
understood that there is a strong positive relationship 
between QWL and employees’ mental health. 
3. Methodology 

 The study makes use of responses to a 
questionnaire survey conducted among teaching 
professionals in Anna University affiliated self 
financing engineering colleges in Coimbatore region 
of Tamilnadu, India. The research design for this study 
is a correlation study and a stratified random sampling 
method was utilized. A total of eight faculties were 
identified and a total of 40 questionnaires were 
randomly distributed to every faculty, which brings to 
a total of 320 questionnaires and in all, 164 responses 
were received and analyzed, which represented a 
51.25% response rate. 
3.1 Measures and Analysis of Data.  

 Items included in the “Quality of Work Life 
Survey” were selected after a review of the literature. 
The instrument was tested through pilot study on a 
small group of teaching professional. A 92 item 
questionnaire derived and adapted from an earlier 
QWL study by Curtin University (2006) and modified 
according to the Indian education sector were used to 
represent the twelve dimensions of the quality of work 
life such as teaching and learning process, learning 
opportunity, compensation, work load, feedback on 
performance, leadership, professional relationship, 
employee support services, physical environment, 
resources and equipment, communication and attitude 
towards change. Respondents were asked to indicate 
their agreement or disagreement about each QWL 
question with anchors ranging from strongly disagree 
(1) to strongly agree (5).  

 The measures for mental health used in this study 
were adapted from Warr’s Mental Health Measures 
(1990). This instrument has been widely tested by 
researchers and making provision for 16 items 
consisting of three dimensions viz., work competence, 
work aspiration and negative work transfer. The same 
instrument with modifications which consists of 20 
items with three dimensions viz., work competence, 
work aspiration, and work environment were adapted. 
Respondents were asked to indicate their agreement or 
disagreement on each mental health question with 
anchors ranging from strongly disagree (1) to strongly 
agree (5). 

 

4. Results 
 Based on the demographic and other personal 

background information obtained and presented in the 
Table 1, majority of respondents were male (58.5%) 
and 41.5 percent were female. The majority of the 
respondents were belongs to the age category of 36 to 
45 years (35.4%) followed by the 46 to 55 years age 
group (25.6%). More than three fourth of the 
respondents (84.1%) were belongs to 26 to 55years. 
The majority of the respondents (57.9%) were belongs 
to married category. The majority held Masters Degree 
(72.0%), and 28.0 percent with a PhD. 

Majority of the respondents belongs to Assistant 
Professor, Assistant Professor (SG) and Associate 
Professor Category. They make up nearly three quarter 
(72.0%) of the respondents for the study. Majority of 
the respondents (70%) do not hold any administrative 
position. Majority of the respondents has teaching 
hours of between 12 – 21 hours (72.0%), while 28.0% 
has teaching hours of 8 to10 hours. This is usually seen 
in faculty members those hold administrative 
positions.  
 
Table 1. Respondents Profile 
Respondents 
profile 

Total number 
of respondents 

Percentage of Respondents 

Gender 
Male  96 58.5 
Female  68 41.5 
Age 
26- 35 years 42 25.6 
36- 45 years 58 35.4 
46-55 years 38 23.2 
Above 55 years 26 15.8 
Marital status 
Married  95 57.9 
Unmarried  69 42.1 
Qualification 
Masters Degree 118 72.0 
Masters Degree 
with Ph.D 

46 28.0 

Designation  
% 

Administrative 
Position 

% 

Assistant Professor 33 20.1 Nil 0.0 
Assistant Professor 
(SG) 

36 22.0 Nil  0.0 

Associate 
Professor 

49 29.9 15 9.0 

Professor 46 28.0 35 21.0 
Teaching hours/week 
Assistant Professor 21 

Average  
hours/ week 
11-12 

Assistant Professor 
(SG) 

18 

Associate 
Professor 

12-16 

Professor 8-10 

 
 A factor analysis technique was performed 

separately for items indicating QWL and Mental 
Health variables. The 92 items QWL measure were 
subjected to principal component factor analysis with 
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varimax rotation to determine if there were any 
underlying dimensions within the data on the attitude 
to the Quality of Work Life statements. From the 
output, twelve factor solutions emerged with Eigen 
values exceeding 1. Results of factor analyses 
indicated that the QWL measure was found to be 
consisted of twelve dimensions. The factor loadings in 
the twelve factors range from .59 to .89. From the 
analysis it is revealed that the mean of all QWL 
variables fall between 4.67 and 5.92. From the results 
it is concluded that the teaching and learning process, 
learning opportunity, work load, compensation, 
leadership, professional relationship, employee support 
services and feedback on performance contributed 
highly to the QWL of teaching professionals in higher 
learning institutions. 

 All the 20 items of Mental Health measure were 
examined using principal component factor analysis 
with varimax rotation to determine the dimensions. 
Results of factor analyses revealed that the Mental 
Health measure was fitted with the three dimensions. 
The factor loadings in the three factors range from .76 
to .91. 

 
Table 2. Impact of QWL on Mental Health 
(Regression Analysis) 

QWL Factors 
Regression coefficients 

Work 
Competence 

Work 
Aspiration 

Work 
Environment 

Teaching & 
Learning Process 

0.1883* 0.1667* 0.1664* 

Learning 
Opportunity 

0.2417* 0.2334* 0.2634* 

Compensation 0.1021 0.1408* 0.1786* 

Workload 0.1887* 0.1818* 0.2034* 

Feed Back 0.1216* 0.1489* 0.1029 
Leadership 0.1902* 0.1017 0.1717* 

professional 
relationship 

0.1904* 0.1673* 0.1408* 

Employee Support 
Services 

0.0996 0.1022 0.1443* 

Physical 
Environment 

-0.0344 0.0164 -0.0341 

Resources and 
Equipment 

0.0717 -0.0213 0.0667 

Communication 0.0884 0.0164 0.0739 
Attitude toward 
change 

0.0991 0.0242 0.0818 

Constant 0.7349 0.8939 0.6145 
R2 0.8317 0.7426 0.8233 

F 13.0919* 8.048* 13.0944* 

* Significant at Five Percent Level 

 
4.1 Impact of QWL factors on Mental Health 

 To analyse the impact of QWL on Mental Health 
a multiple regression analysis was done. Table 2 
exhibits the results of regression analyses of QWL 
factors on the four dimensions of Mental Health 
among the teaching professionals. The fitted regression 
model is given in Equation (1). 

Y=a+b1x1+ b2x2+ b3x3+ b4x4+ b5x5+ b6x6+ b7x7+ 
b8x8+ b9x9+ b10x10+ b11x11+ b12x12+e   (1) 

 Here, the Y represents the score on Mental Health 
among teaching professionals and x1 to x12 shows the 
perception on QWL variables among teaching 
professionals. The QWL factors such as, Teaching and 
Learning Process, Learning Opportunity, 
Compensation, Work Load, Feedback, Leadership, 
Professional Relationship and Employee Support 
Services were conceived to have a significant and 
positive relationship with Mental Health. 
4.2 Impact of QWL on Work Competence 

 From the Table 2 it is learned that the QWL 
variables significantly and positively influencing work 
competence dimension of Mental Health among the 
teaching professionals. The variables such as Teaching 
and Learning Process (=0.1883), Learning 
Opportunity (=0.2417), Work Load (=0.1887), 
Feedback (=0.1216), Leadership (=0.1902), and 
Professional Relationship (=0.1904) were 
significantly influencing as their regression 
coefficients were significant at 5% level. A unit 
increase in the perception on the above QWL variables 
result in an increase in Mental Health among teaching 
professionals in higher learning institutions by 0.1883, 
0.2417, 0.1887, 0.1216, 0.1902 and 0.1904 units 
respectively. The changes in the perception of QWL 
variables explain the changes in Mental Health of 
teaching professionals to the extent of 83.17% (R2 = 
0.8317, F= 13.0919) 
4.3 Impact of QWL on Work Aspiration 

 From the Table 2 it is observed that the QWL 
variables significantly influencing work Aspiration 
dimension of Mental Health among the teaching 
professionals. The variables such as Teaching and 
Learning Process (=0.1667), Learning Opportunity 
(=0.2334), Compensation (=0.1408), Work Load 
(=0.1818), Feedback (=0.1489), and Professional 
Relationship (=0.1673) were significantly influencing 
as their regression coefficients were significant at 5% 
level. A unit increase in the perception on the above 
QWL variables result in an increase in Mental Health 
among teaching professionals in higher learning 
institutions by 0.1667, 0.2334, 0.1408, 0.1818, 0.1489 
and 0.1673 units respectively. The changes in the 
perception of QWL variables explain the changes in 
Mental Health of teaching professionals to the extent 
of 74.26% since its R2 is 0.7426 and F= 8.048. 
4.4 Impact of QWL on Work Environment 

 From the Table 2 it is highlighted that the QWL 
variables significantly influencing work environment 
dimension of Mental Health among the teaching 
professionals. The seven QWL factors such as 
Teaching and Learning Process (=0.1664), Learning 
Opportunity (=0.2634), Compensation (=0.1786), 
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Work Load (=0.2034), Leadership (=0.1717), 
Professional Relationship (=0.1408), and Employee 
Support Services (=0.1443) were significantly and 
positively influencing Mental Health as their 
regression coefficients were significant at 5% level. A 
unit increase in the perception on the above QWL 
variables result in an increase in Mental Health among 
teaching professionals in higher learning institutions 
by 0.1664, 0.2634, 0.1786, 0.2034, 0.1717, 0.1408 and 
0.1443 units respectively. The changes in the 
perception of QWL variables explain the changes in 
Mental Health to the extent of 82.33% (R2= 0.8233, F= 
13.0944) 
5. Conclusion 

 This study investigated the level of QWL and 
Mental Health and also the relationship between QWL 
and Mental Health among the teaching professionals in 
higher learning Institutions of Tamilnadu, India. The 
present study divulged that majority of teaching 
professionals have considered all the twelve 
dimensions of QWL as favourable. It is also revealed 
that the mental health of teaching professionals were 
moderate. The results of the regression analysis 
confirmed that teaching and learning process, learning 
opportunity, work load, feedback on performance, 
leadership, and professional relationship have been 
indicated by the respondents as significant predictors 
to work competence dimension of mental health. 
Teaching and learning process, learning opportunity, 
compensation, work load, feedback on performance, 
and professional relationship have a positive 
relationship with the work aspiration dimension of 
mental health.  

 Teaching and Learning Process, Learning 
Opportunity, Compensation, Work Load, Leadership, 
Professional Relationship, and Employee Support 
Services were significantly and positively influencing 
work environment dimension of Mental Health. It is 
concluded with these findings that there is a 
relationship between QWL and the three dimensions of 
Mental Health. This research study has highlighted the 
attitudes of teaching professional towards QWL, 
especially, how they view their work environment. 
Hence, it is paramount for any higher learning 
institution, to attract and retain highly qualified 
academic staff members, to provide QWL measures to 
their employees.  

 Although this study provides valuable 
information about the relationship between QWL and 
Mental Health, there exist some limitations. First, the 
sample derived for this study belongs to particular 
region of the state that raises the issue of generalizing 
the research findings. Second, similar study should be 
conducted on state level or national level as the present 
results of this study are not conclusive. This empirical 

study of the impact of QWL on Mental Health must be 
regarded as tentative. 

 Despite these limitations, the study has 
contributed to the present literature by providing 
empirical evidence on the twelve dimensions of QWL 
as compared to the seven dimensions of Mohd. 
Hanefah et al. (2003) and Daud N (2010). Another 
important contribution of this research study was that 
it empirically examined the relationships between 
QWL and the three dimensions of Mental Health 
among teaching professionals in higher learning 
institutions. 
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Abstract: Middle East has always been for various reasons one of the major regions of the world prone to crisis and 
for this reason has been attended of great powers in the history of the world. Thus, any change in the political 
conditions of the region has been able to influence the whole world. One of the issues that policymakers of the 
world have been attended in recent years is Great Middle East plan by the United States of America. The study also 
seeks to analyze the causes of formation performing and how to effectively the Middle East plan on the countries in 
the region and analyzed the effects on national security of the Islamic Republic of Iran. So the main question of this 
study is that Is the Middle East plan will affect the strategy of the Islamic Republic's foreign policy?  In order to 
answer this question, the main hypothesis is that the Great Middle East Seems to be a great opportunities for Iran's 
foreign policy. In general, the Great Middle East plan is based on several major assumptions first; it seeks to destroy 
the source and origin of extremism and terrorism in the Near East, the Middle East and North Africa which Threat 
the West National Interest and international security. Second, the threat of the loss of freedom and democracy, low 
levels of knowledge, lack of scientific development, the unrighteous status of women and the dire situation of 
human rights. Thus eliminating these menaces and the priorities of Regional development policies should be focused 
on policy development by encouraging and guiding the country towards democracy liberal regimes and development 
of scientific and educational centers, economic liberalization and privatization. And altogether the policies will be 
big challenges for all countries in the region.  
[Majid Masomi, Asghar Yazdi. The Effect of Great Middle East plan on foreign politics of I.R. of Iran. Life Sci 
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It stated: 

Because of the importance of particular 
geopolitical the Middle East region has been 
historically the focus of great power. Today, this area 
due to the strategic location and its geopolitical and 
prevailing political status it considered as one of the 
factors affecting international equations. Superior 
geopolitical and placed between the great international 
powers, cheap raw materials, rich sources of energy, 
especially oil and gas, in all these cases, the area has 
become a major focus of power.  Another important 
element that has added to the importance of the middle 
east region,  existence different cultures, including 
Islamic civilization in the region that as a civilization, 
competing with the west, especially is considered the 
ruling liberal Christian civilization of Europe and 
America. On the other hand, people in this region due 
to a history of colonialism and Western domination, 
don't have very positive attitude and policies of the 
Western powers in the Middle East and consistently 
conflict with the positions of Western policies in the 
region. Altogether the regard, the Great Middle East 
plan as a comprehensive plan for modernization of the 
political, economic and cultural in the Middle East 
region have a great importance. Proposed this plan in 
the region, in general, will create a new atmosphere in 
relations with the countries of the developed world 
and specifically America. Regional and supra regional 
reactions towards the plan, opened the new season of 

positions and subsequently consultations in regional 
and international and Subject of the plan as a core 
issue in regional diplomatic moves, On the one hand, 
have made Western countries as sponsors this plan on 
the other hand. In total, can be gives the various 
opportunities and challenges facing the countries in 
the Middle East region. So the main question of this 
study is that the Middle East plan will affect the 
strategy of the Islamic Republic's foreign policy?  In 
order to answer the above hypotheses have been 
proposed 

 
Main hypotheses:  

It seems the Great Middle East plan can be gives 
great opportunity disposal Iranian foreign policy that 
can be used to increase the level of solidarity between 
Iran and countries of the region.  

 
Definition of concepts 

1 - Middle East: a vast region in Southwest Asia 
which includes countries from North Africa to the 
Indian subcontinent and between the Red Sea and the 
Caucasus. (Ashuri, 1997: 60). 

2 - The Great Middle East plan: this plan is driven 
policies of America in the Middle East region is 
responsible for reception America's policies in the 
region, The basic pillars of plan with the aim of 
creating a free and modern Middle East provided 
based on four basic principles that are Education, 
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economy, civil society and the increase of women's 
rights. America after the events of September eleventh 
and the invasion of Kuwait and Iraq and has raised , 
the Great Middle East plan with the aim of creating a 
platform in  political, social, cultural and economic 
affairs according to their interests in the region. In 
general, are considered the following general 
objectives of the project. 1-to provide a free flow of 
energy in the region 2-advance the peace process in 
the Middle East 3-Israel's provide security and 
national interests. 4-Counter-Terrorism 5-fight against 
the converse country's interests and America's policies 
6-Western developing culture under the banner of 
liberalism, civil liberties, increase women's rights and 
promoting democracy and human rights. (Moeen 
Alddin, 2007: 66) 

3- Renovation: Renovation Include of the social 
change, In line with the development of new patterns 
of life in industrialized societies and visible and 
lasting change over time, so that the construction and 
impact Duties of social organization of a community 
that may change the course of history. (Ashurian, 
1997: 67). 

4 - Convergence: Karl Deutsch says that 
definition of convergence: Convergence include of a 
sense of community within the department and 
territory of a region and also access to a broad and 
powerful Activities and organizations. (Ashuri, 1997: 
76). 

5 - Democracy: Democracy is a Greek word and 
its Purpose is the Government of the People. Means 
the right of everyone to participate in decision-making 
in the public affairs of the community. Representative 
democracy is directly or indirectly it defined as 
participate in decision-making By the elected 
representatives of the people. (Ashuri, 2003: 52). 

 
Impact of the Great Middle East Plan on Iran 

Islamic Republic of Iran by the Terms and 
Conditions considered to be great powers in potential 
of economic, political and cultural and therefore has a 
special place in the Great Middle East Plan. Thus it 
can be said that new conditions and even the Great 
Middle East Plan could be create many opportunities 
for Iran. Iran's government has been introduced 
frequently by America as a adverse state and a part of 
the Axis of Evil. For example, fear of taking 
advantage by Iran from the situation in Iraq in 1991 
lead to Semi putting projects of America in the region 
and the postponement of overthrow of Saddam 
Hussein was time of losing 10 years. Of course 
America at the time in Iraq was no substitute deputy 
for Saddam. Pro-Iranian forces took advantage of the 
opportunity and gradually could be influential in Iraq. 
But today a strong presence and investment by 
America for several years has away from Iran's 

influence in Iraq. And even religious Shias in Iraq 
have been in situations that are not fully associated 
with Iran .On the other hand Americans are trying to 
not allow form an alliance between Iran and Arabic 
countries. Enlarge the danger of Iran and exacerbating 
the existing problems between Iran and countries of 
the region and the use of elements such action is 
deemed appropriate for America. For this reason, in 
recent years, issues such as nuclear weapons, the name 
of the Persian Gulf, as the Shiite Crescent risk and 
overcome Shia, Persian Gulf islands, Discussions of 
human rights and ... Of this issues. Also are expected 
to expand the discussions the rise of anti-Israel and 
anti-American mood in the region, Iran's popularity is 
spreading and Follow the pattern of religious 
democracy in Iran and can be viewed in positive and 
great opportunities to counter of policies of America. 
(Khosravi 2005: 52). 

On the other hand encounter discussion directly 
and increasing pressure on Iran and regime change in 
Iran can solve these problems for America But it 
seems these issues cannot be put on the agenda of 
America. They just try to achieve their goals with plan 
it and put a sword on top of the head of the regional 
countries. Control of Iran and regional countries of the 
region to increase their power and deprive them of 
serious movement in Afghanistan and Iraq. 
Engaging Iran in such discussions will be deprive 
from Opportunities and beside the Great Middle East 
plan can provide great opportunities for Iran to show 
that some of them are mentioned below: 

 
The National Opportunities in the Great Middle 
East plan for Iran 

Greater Middle East plan, despite create great 
political-security challenges for Iran can providing 
multiple opportunities for security, political and even 
economic for the policy makers of foreign policy of  
Islamic Republic of  Iran that Means of disposal for 
the strategic management of threats through the 
optimal use of opportunities, the national safety Iran 
all sizes and sectors can have Quad Some of the 
characteristics of the local and national opportunities 
for  Islamic Republic of Iran. Some other effects on 
the structure and evolution of region outcome of these 
two national and regional opportunities to promote 
power and national security of Iran.  

Islamic Republic of Iran based on three aims and 
goal of the Great Middle East plan is political 
development (Dal, 1995: 58) 

have the capacity Economic, cultural and 
scientific and has a lot of potential and actual 
capabilities That they can rely on their own will repel 
and resolve security challenges. In the context of 
political reform and democratic, with overcome 
discourse of democracy and democratic, is providing a 
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unique opportunity for the Islamic Republic so the 
main advantage and the element of their national 
power, that is religious democracy benefit for the 
national security. Islamic Republic of Iran finds an 
opportunity to use with experience and history of 
democracy and strengthen the use of this tool for 
deterrence of security threats because the development 
of democracy in the country is hindered Of America's 
military and civilian policies and measures against it, 
under the pretext of defending democracy and 
freedom. On the other hand Islamic Republic of Iran 
can be prevented in International field in security. 
Also, by convincing world public opinion and 
implementation of persuasive active diplomacy can be 
foreign policy of Iran's not to security. In this case, the 
pattern of relations of conflict and battle mode the 
pattern will become interactive and collaborative. 
(Hassani, 2009: 254) 

In the economic sphere Iran has unique 
opportunities and capabilities that The Middle East 
plan and efficient use of it can actually help them. 
Firstly, the implementation economic terms, of the 
Islamic Republic's political and international And 
leads competitive national economy and reducing the 
role of government in order to accelerate economic 
development. Secondly, it will facilitate Iran's 
membership in WTO and the possibility of signing 
bilateral and multilateral trade agreements, allows for 
the country. Thirdly, according to the economic, 
industrial and technological and geoeconomical 
position capacity of Iran. In case plan and create a The 
Middle East plan Free Trade Area increased the access 
to new markets, and subsequently can be accelerated 
export development.  Beyond this, the extent Iran's 
markets will increase foreign investment in its.  The 
geographical position of our country It provides 
opportunities for Iran to become a regional energy 
hub. Because Iran in central plateau both north-south 
axis energy is Horizontal and Energy East- West. 
(Majidi, 1994: 53).  

in the cultural  field also Islamic Republic of Iran 
has many advantages and elements of national power. 
And this it provided a unique opportunity to create a 
positive and active to take advantage of them. Culture 
and civilization, history and religion in common and 
ethnic cohesion, equity is huge heritage. Beside 
political and economic development causes formation 
and strengthening of national identity and National 
unity. Especially when external threats and challenges, 
is more field of Strengthening and stabilization 
national identity and integrity. Moreover, the national 
unity also played an important role in creating 
political legitimacy of the government. Second, 
according to the proposed the plan Dialogue of 
Civilizations and Coalition for Peace in the Islamic 
Republic of Iran spread culture of peace in the region, 

increases Diplomatic status and authority in the region 
and the world. Third, the rule of democratic values in 
the Middle East, Community and public safety In 
terms of the rights of individuals and minorities and 
promotes their provided freedom by the government. 
(Vaezi, 2005: 26). 

 
The regional Opportunities in the Great Middle 
East plan for Iran 

the Great Middle East plan In addition to national 
opportunities, also to provide an appropriate regional 
context And provided reinforce the foundation and 
elements of national security. The first security 
regional chance due to spreading democracy in the 
Middle East countries, , becoming more Peaceful and 
secure external security Iran And consequently 
increase its military security. Because based on the 
results of theoretical and practical experience, 
National Security of Iran has been threatened by 
neighboring dictatorships and undemocratic regimes. 
Therefore, with establishment of a democratic regime 
in surrounding communities of Iran And public 
participation in decision-making, reduced tendency to 
aggression and violent. Also will change Interaction 
patterns of conflict and cooperation as competition. 

The second positive security outcome of the Great 
Middle East plan for the national security of Iran 
becoming Non-security Islamic Republic as a threat 
against regional countries security Especially emirates 
in south of the Persian Gulf. Since with advent of 
political -security common threats due to this plan are 
provided grounds for none—security. Beyond this, 
Necessity and the need to deal with the common threat 
of regional provided the perfect platform for creation 
of structures and security arrangements regional by the 
presence of Iran. In other words, regional countries 
actions to repel the common evil, Requires the 
security cooperation and the establishment of a 
multilateral security arrangement.  

The third opportunity that this plan creates for the 
Islamic Republic of Iran in regional, Preparation and 
possible model for native democracy, to other 
countries in the Middle East. As mentioned before, 
one of the main achievements of the Islamic 
Revolution Practical integration of Islam and 
Democracy By reading the liberal and democratic has 
been of Islam and Iranian and native culture. On the 
other hand, regional countries forced to adopt 
democratic governance practices will be under 
pressure Democracy imposed from outside. As a 
result, increases the interest of the Arab world Pattern 
of Religious Democracy in Iran to relieve the pressure 
regional. As many of the commentators, Development 
of democracy in the Middle East, as they know 
Islamists coming to power. Examples of Algeria and 
Turkey have confirmed this hypothesis.  
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Fourth, economic development and free trade in 
the region, accelerates and facilitates the process of 
economic integration and the creation of economic 
institutions in regional trade. Financial capabilities 
and geo-economic position of Iran, this allows to the 
country that to act as the core and focus of regional 
integration and improve their economic standing. In 
addition, regional economic development will train 
the Economic interdependence of countries that led to 
the Patterns of interaction toward peace-seeking and 
collaboration. Also, the spread of democratic common 
values in Middle East societies, Promote economic 
and political integration that will increase safety factor 
of Countries including Iran (Amini, 2004 :125). 

According to the foregoing, it is determined that 
the Great Middle East Plan in character has perfectly 
Security and strategic goals. As was explained, the 
plan is a part of the National Security Strategy, 
National role and America's foreign policy goals in the 
region, the top of the face and proactively deal with 
asymmetric threats against the country.  So battle with 
terrorism and its roots means of Islamic radicalism, 
Weapons of mass destruction and Governments that 
do not follow American norms and values, constitute 
the most important and most fundamental goals of the 
project. Therefore, America that defines the Islamic 
Republic of Iran as a country that is a clear example of 
asymmetric threats, As a result of these projects 
directly and indirectly Affect the Iran National 
security.  

According to United States, First, the source and 
origin of the Islamic Republic of Iran's revolutionary 
Islamist or fundamentalist interpretation of Islamic 
extremism, Secondly, contrary to the Middle East 
peace process and defending the rights of the 
Palestinian people, support groups and movements 
America's opinion seems to be terrorists. Third, 
leaders and policy makers of America believe that Iran 
is seeking to acquire weapons of mass destruction. 
Fourthly, George Bush has put Islamic Republic of 
Iran one of the axis of evil that are Perfect examples of 
rogue governments. 

Therefore, there is no doubt that one of the main 
goals of the Great Middle East Plan is the Islamic 
Republic of Iran. This plan in two overall and relative 
species will be able to influence the foreign policy of 
Iran.  On the one hand, with the creation national and 
domestic challenges and vulnerabilities and 
compromised Political and security dimension that If 
the solution is not expected, would reduce Iran 
National safety But on the other hand will be able 
provide suitable opportunities for Iranian politicians 
that with the proper use and take advantage of this 
opportunities To utilize them to strengthen security 
And increase regional solidarity between Iran and 
Middle East countries. 

This plan in two overall and relative species will 
be able to influence the foreign policy of Iran. On the 
one hand, with the creation national and domestic 
challenges and vulnerabilities and compromised 
Political and security dimension that If the solution is 
not expected, would reduce Iran National safety But 
on the other hand will be able provide suitable 
opportunities for Iranian politicians that with the 
proper use and take advantage of this opportunities To 
utilize them to strengthen security And increase 
regional solidarity between Iran and Middle East 
countries. 

 
Conclusions 

Iran As the largest country in the Persian Gulf and 
One of the most influential countries in the region, 
Requires that its geopolitical significance in the 
shifting global Through Creation extensive links to 
determine Relations with the Persian Gulf states And 
binding more efficient. 

 Meanwhile, the U.S. National Security Strategy 
Rather than focused on international power symmetric 
is designed for the struggle and opposition with threats 
and asymmetric players. Especially, the fight against 
terrorism and Prevent the spread of weapons of mass 
destruction. Achieving the purpose of strategy is 
achieved by adopting a proactive strategy in both 
military and civilian and through the following 
approaches: 

- Support the ideals of human dignity. 
- Strengthen alliances to defeat global terrorism 

and Action to prevent attacks against the U.S. 
and its friends. 

- Cooperation with the regional and world 
countries to neutralize local conflicts. 

- Prevent America's enemies from using weapons 
of mass destruction and Threats against the 
U.S. and its allies and friends. 

- Beginning of a new era of global economic 
growth through free markets and trade. 

- Expansion of Cycle of economic and political 
development through creates free Political 
space and Economic foundation of democracy 
and expansion of individual freedom. 

- Expanded program of mass action By 
increasing the level of cooperation With other 
main centers of power. 

 
Because our country, Iran is in a situation that it's 

National unity and integrity and power and pride, In 
such a way increasing being questioned by competing 
powers. Critical and pivotal location in the heart of 
region can be for occasion for our nation and can also 
be Catastrophic. If cannot intelligently Use into own 
advantage occurred opportunities and benefit from 
some states movements. Should be said in ultimately 
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concern and grievous which may Irreparable harm 
come in the body of our country. As a result of this 
project could have an impact on national security of 
Iran so for being ousted from the damages and 
indemnity should apply our knowledge and 
understanding of the realities, possibilities and 
limitations we act somehow that our national interest 
warrant. America for its consolidation and Complete 
the Control over the resources, control over the 
Players and control over the processes and world 
events, Require significant changes in circumstances, 
Actors and processes in the Middle East region. 
Middle East from the perspective of cultural issues 
and globalization, Ideological, economic and energy, 
geopolitics and especially from the perspective of 
national security has Special priority and fundamental 
importance for America. America to achieve its 
objectives in the foregoing discussion, following the 
Strategies, policies and Special plans in the Middle 
East That causes the Regional countries disparity 
Includes a wide range of government, monarchies, 
emirates governments, lifelong presidents and 
religious and native Democracy. On the other hand 
America's military performance in the region would 
causes the America's military presence in Afghanistan, 
especially in Iraq That this in the past few years left 
negative effects on the thought of the  people of 
America and incorrect and violent performance of 
America Has outlined from that country Picture an 
occupation. 
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Abstract: Due to resource restrictions in the sensor nodes of wireless sensor networks and because of their 
deployment in harsh environments, sensor nodes may be prone to failure. Thus, fault management is essential in 
these networks. Otherwise, faulty nodes will be used as intermediate nodes and cause disturbance in the routing 
process and expected operations. In most fault detection algorithms, each sensor compares its information with 
information from its neighbors. The status of sensors is determined using the results of this comparison. Many 
methods based on comparison do not work correctly if more than half of the neighbors are faulty and cannot detect 
common mode failures. In this paper, we have proposed a new fault detection method to solve the above-mentioned 
problems. In the proposed method four cases happen and each case has discussed and a query message used to 
decrease the incorrect decisions. Simulations results show that the detection accuracy and false alarm rate in the 
proposed method is acceptable in comparison with existing algorithms, even when the probability of faulty nodes is 
high.  
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1. Introduction 

Wireless sensor networks consist of a large 
number of low-power, small, and inexpensive sensor 
nodes that are usually scattered in dangerous and 
uncontrolled environments. Each of these scattered 
sensor nodes has the capabilities to monitor 
environment, sense phenomena, collect data, and 
route the aggregated data to the base station (often 
referred to as the sink) and to the end users for further 
operation (Akyildiz, 2002) ( Yick, 2008). Data are 
routed back to the end user by a multi-hop 
infrastructure-less architecture through the sink. 
Wireless sensor networks are used in many 
applications, such as environmental monitoring, 
military and battlefield applications, agriculture, and 
health (Akyildiz, 2002) ( Yick, 2008).  

There have been several routing protocols 
proposed for wireless sensor networks that can be 
examined in the four groups, including data-centric 
protocols, hierarchical protocols, location-based 
protocols, and QoS-based protocols. In the general 
case, given that sensors are energy-constrained and 
most of the node energy is consumed by a transceiver 
unit, an efficient approach for transmission 
management can increase network lifetime. The most 
modern radio transceivers can adjust their 
transmitting power, so the sink can be reached either 
via a large number of smaller hops (called the multi-
hop approach) or direct communication (called the 
single-hop approach). Comparing these approaches 

according to power consumption, it is obvious that 
multi-hop approaches are more efficient than single-
hop approaches. Besides energy efficiency, single-
hop techniques have some advantages, such as lower 
end-to-end delay, and lower packet loss (Fedor, 
2007). The result of past researches shows that the 
conventional protocols of single-hop, minimum-
transmission-energy, and multi-hop approaches may 
not be optimal for sensor networks. Thus for 
decreasing energy consumption, it is best to have a 
few nodes responsible for transmitting all data to the 
base station. Therefore, sensors nodes are grouped 
into disjoint and mostly non-overlapping clusters 
where each cluster has a leader node to communicate 
with the sink often referred to as the Cluster Head 
(CH). Clustering techniques increase scalability, 
facilitate fault and security management and balance 
energy consumption (Abbasi, 2007). Recently, a 
number of clustering algorithms such as LEACH 
(Heinzelman, 2002), EEHC (Bandyopadhyay, 2003), 
HEED (Younis, 2004), and DWEHC (Ding, 2005) 
have been introduced for wireless sensor networks. 
Clustering algorithms depend on node deployment 
and bootstrapping schemes, the pursued network 
architecture, the characteristics of the cluster head 
nodes, and the network operation model. A cluster 
head may be elected by the sensors in a cluster or 
pre-assigned by the network manager. A cluster head 
may also be just one of the sensors or a node that is 
richer in resources. However, LEACH outperforms 
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classical clustering algorithms by using adaptive 
clusters and rotating cluster heads, allowing the 
energy requirements of the system to be distributed 
among all the sensors. In addition, LEACH is able to 
perform local computation in each cluster to reduce 
the amount of data that must be transmitted to the 
sink. This achieves a large reduction in energy 
dissipation, as computation is much cheaper than 
communication.  

The numbers of deployed sensors are many 
and their location is not predetermined. This 
specification offers the possibility to deploy sensors 
in dangerous and inaccessible environments, such as 
enemy territory. Since sensors are applied in 
uncontrolled environments, they are highly 
vulnerable to failure, which relates to wireless sensor 
network reliability alleviation. Therefore, failure 
detection, diagnosis, and discarding faulty sensors 
from the network are all necessary measures 
(Chenglin, 2011). Otherwise, such faulty sensors are 
used as intermediate nodes that lead to packet loss 
and incorrect routing in the network (Lee, 2010) 
( Choi, 2009). The most common causes of fault in 
wireless communications are noise in electronic 
amplifiers, electromagnetic interaction (EMI), 
lighting, and environmental factors such as 
temperature, dust, and equipment wearing. Hardware 
failure and battery completion are examples of 
permanent faults (Asim, 2008) ( Babaei, 2001). In 
wireless sensor networks, every node has one of two 
states either faulty or fault-free (Jiang, 2009) (Chessa, 
2002). Faults in wireless senor networks can occur in 
hardware or software and at various levels of the 
network. Hardware faults can be created due to 
undesirable performance of component circuits; 
software faults occur due to bugs in software of 
sensors (Krunic, 2007). According to researchers’ 
investigations, major causes of wireless sensor 
network failure are follows: 
 Node-level failure: Sensor nodes fail due to 

battery depletion, poor hardware or software 
performance of the node, or undesirable 
environmental conditions. 

 Network-level failure: The instability of links 
among sensors in the network relates to the 
dynamic changes in network topology and causes 
network-level failure. 

 Sink-level failure: Sink failure relates to heavy 
network failure. Error existence in sink-level 
software saves and processes data and relates to a 
huge amount of data loss and failure creation 
(Ssu, 2002). 

 Failures caused by enemies: Because wireless 
sensor networks are implemented for critical 
applications, enemies’ attacks may relate to the 
node-level failure and consequently network 

failure. Lack of infrastructure and the 
broadcasting nature of wireless communications 
open a possibility for enemies to intrude on the 
network and influence a node’s performance in 
routing and data aggregation. 

In general, failures are examined in two 
terms: timing and communication structure. With 
regard to the timing, faults are divided into three 
groups: transient faults, intermittent faults, and 
permanent faults. Transient faults occur just for a 
moment, and automatically disappear with passing 
time. Intermittent faults are similar to transient faults 
but will be repeated at certain time intervals. 
Permanent faults remain in the node and the node 
cannot be restored to its desired condition. With 
regard to the communication structure, faults are 
divided into two groups: environmental faults and 
nodes faults. 

Permanent faults can occur in cluster head 
nodes and non-cluster head nodes. Creation faults in 
non-cluster head nodes are not as important as 
creation faults in cluster head nodes in wireless 
sensor networks, given that faulty non-cluster head 
nodes do not have high impact on the whole network 
operation or on other nodes’ data. When a fault 
occurs in cluster heads, it causes the whole intra-
cluster communications to be inactive and 
significantly decreases network accessibility. Thus 
fault management in cluster-heads must be controlled 
carefully (Asim, 2008) (Lai, 2007).  

Faults in nodes of wireless sensor networks 
can be divided into two types: hard fault and soft 
fault. In hard faults, one of the main components of 
the node has a failure and this node cannot 
communicate with other nodes; however, in soft 
faults, the faulty node can communicate with other 
nodes but aggregated and transmitted data is incorrect 
(Mahapatro, 2011). 

In general, sensor nodes may experience two 
types of faults that would lead to the degradation of 
performance such as function and data faults. In 
functional faults typically lead to disorder in 
operation of sensor nodes, packet loss, incorrect 
routing or it is maybe that provided data by sensors 
do not reach to the sink. In the data fault, nodes 
behave normally in all aspects except for their 
sensing results, leading to either significant biased or 
random errors. Several types of data faults exist in 
wireless sensor networks. Although constant biased 
errors can be eliminated after applying calibration 
methods, random and indefinite biased errors cannot 
be compensated by a simple calibration function 
(Guo, 2009) (Warriach, 2012).  

Faults in sensor nodes, in terms of 
quantifying, are classified in three categories: minor 
faults, major faults and catastrophic faults. In minor 
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faults, only a limited number of the sensor nodes 
have crashed. These faults do not significantly reduce 
network operation. In major faults, some of nodes 
have crashed and lead to preventing some reports 
from reaching the sink. In catastrophic faults, a large 
number of sensor nodes have crashed and no reports 
reach the sink (Paoli, 2003). There is another fault 
type called Common Mode Failure (CMF) in wireless 
sensor networks. Common mode failure is the result 
of an event which, because of dependencies, causes a 
coincidence of the failure states of components in 
sensor nodes, leading to the network failing to 
perform its intended function. In this type of failure, a 
large number of sensor nodes have simultaneously 
crashed due to destructive environmental factors such 
as firelight, and dust (Gangloff, 1974). Most fault 
detection methods that are based on comparing data 
from a sensor node with its neighbor's data cannot 
detect this fault type because data of sensors are the 
same even when the sensors are faulty. 

Fault management comprises three stages in 
wireless sensor networks: 1) fault detection and fault 
diagnosis; 2) localization and determining the exact 
location of faulty nodes; 3) removing faulty nodes 
across the network (Yu, 2007). Chen et al. (Chen, 
2006) and Lee et al. (Lee, 2008) proposed fault 
detection algorithms for wireless sensor networks 
that use majority vote and are not able to detect CMF. 

In this paper, we propose a new method to 
solve the problem of majority vote. Our method can 
also detect the faulty sensors with high Detection 
Accuracy (DA) and low False Alarm Rate (FAR), 
and exclude the faulty sensors from the network. In 
the proposed method, a certain status happens; each 
status is separately. We also use query messages to 
solve the problem of incorrect decision. 

The rest of this paper is organized as 
follows. Related works are presented in section 2. In 
section 3 definitions and assumptions will introduce 
that are used in description of proposed method. 
Details of the proposed method and the diagnosis of 
fault type approach in the proposed method are 
discussed in section 4. Section 5 delineates the 
network model. Section 6 provides an evaluation on 
the simulation results. Finally, in section 7, we 
conclude the paper and discuss future research plan.  
 
2. Related Works 

In this section, we introduce some common 
algorithms and the proposed methods for fault 
detection. The fault detection techniques can be 
divided into two types: centralized fault detection 
techniques and distributed fault detection techniques 
(Hyun, 2012). In the centralized approaches, a sensor 
node, monitors and traces failed or misbehaved nodes 
in the network. This node can be the sink, a central 

controller, or a node as network manager (Huang, 
2011), which has unlimited resources, high 
reliability, and high performance and is able to 
perform a wide range of fault management 
maintenance. In this method, the central node 
receives status messages from other nodes and uses 
these messages to detect the faulty nodes. These 
approaches are efficient for some applications, but 
are not applicable for large-scale networks. 
Centralized fault detection techniques generate too 
much useless network traffic around the manager 
node, which results in a waste of the limited network 
energy. Finally, in these techniques, choosing a 
manager node is too complicated to be used in 
energy-critical wireless sensor networks (Huang, 
2011). In distributed fault detection techniques, the 
main goal is for all nodes to be associated in the fault 
detection process. Thus the more nodes cooperate in 
the fault detection process, and the less status 
information needs to be sent to the central node. So, 
energy consumption will be decreased (Hsin, 2005). 
These fault detection techniques are carried out in the 
following two ways: coordination with neighbor 
nodes (Chen, 2006) (Lee, 2008) (Ding, 2005) and use 
of clustering techniques (Asim, 2008) (Lai, 2007) 
(Shell, 2010).  

Fault detection techniques in terms of 
detection ability, are classified in two groups (Yu, 
2007): explicit fault detection techniques and implicit 
fault detection techniques. The explicit methods are 
able to detect the misbehavior or malfunction of 
nodes. For this purpose, the sensed data is compared 
by a sensor against a predetermined threshold or the 
average of its neighbors’ data. According to the 
comparison results, faulty nodes will be recognized. 
In general, explicit fault detection techniques can 
recognize soft faults. The implicit fault detection 
methods only detect nodes that cannot communicate 
with other nodes. In general, these techniques can 
recognize hard faults. 

Fault detection methods, in terms of network 
test time, are dived in two groups (Yu, 2007): offline 
fault detection methods and online fault detection 
methods. Offline fault detection methods are used by 
traditional wired networks. In these methods, when 
the network is working normally, the network 
manager does not perform any action for the fault 
detection. But as soon as the network should be in 
idle mode, the special and complex fault detection 
programs are used to detect available faults; if 
detection and correction are possible, recovery 
mechanism will correct faults in network 
automatically. Online fault detection methods called 
real-time fault detection methods use some 
procedures to detect existence faults or any external 
disturbing factors during network operation. These 
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methods are more suitable for wireless sensor 
networks. 

Fault detection and fault tolerance 
algorithms for wireless sensor networks have been 
investigated in (Guo, 2009) (Lee, 2008). Guo et al. 
(Guo, 2009) have proposed a novel method called 
FIND to discovering data faults that uses metric of 
ranking difference. Since measured signal attenuate 
with increasing the distance, the sensor nodes in 
FIND method after that sense an event, ranked 
according to the their distance from the event. A node 
is identified as faulty node if there is a significant 
difference between the sensor data rank and the 
distance rank. In this paper was proved that average 
ranking difference is a provable indicator of possible 
data faults. In that paper Byzantine data faults with 
either biased or random error are considered and 
simulation results and test bed experiment results 
demonstrate that the FIND achieves low false alarm 
rate in various network settings. Using redundant 
mobile sensors to discard faulty nodes from the 
wireless sensor network was presented in 
(Mahapatro, 2012). This algorithm has two primary 
steps: in the first step, the location of the mobile 
redundant sensors is determined and then the next 
step uses cascade movements for faulty sensor 
replacements in the network. There is also a 
distributed approach for finding the best replacement 
route for energy consumption decrement in such 
networks. In (Luo, 2006), a distributed fault detection 
algorithm for wireless sensor networks is presented. 
In the mentioned algorithm for achieving a 
deterministic decision about sensor status, there are 
two steps of comparison among sensors. This method 
has few execution complications, and the probability 
of correct diagnosis is high. The cited algorithm 
needs to determine sensor geographical location and 
simply cover permanent faults; therefore, it ignores 
transient faults that can contribute to performance 
deviation. Gao et al. (Gao, 2007) have proposed a 
weighted majority vote based scheme for online 
distributed detection of faulty sensor, where spatial 
correlation are used to diagnosis the faulty sensors. In 
this method each sensor can diagnose itself through 
using the spatial and time information provided by its 
neighbor sensors. Lee et al. (Lee, 2008) have 
investigated transient faults in sensing and 
communication in wireless sensor networks. 

Ding et al. (Ding, 2005) presented a local 
approach to fault detection. In this method, if 
information for each node had a significant difference 
with the mean data value of neighbor nodes, it would 
be diagnosed as a faulty node. This method will be 
useful when the probability of a node being faulty is 
low. If the number of faulty nodes is greater than the 
number of fault-free nodes, this algorithm will not be 

able to detect faulty nodes correctly. This approach 
needs to determine the geographical location of 
sensors using General Positioning System (GPS) or 
other methods. Due to high cost and high power 
consumption in GPS, this location finding system is 
unsuitable for wireless sensor networks.  

Chen et al. (Chen, 2006) have proposed a 
new distributed fault detection algorithm for wireless 
sensor networks, wherein sensors do not need any 
awareness of their geographic location. In this 
algorithm, to reach the final decision on the status of 
sensors, comparison is performed twice between the 
information of sensors; as well, four steps have to be 
done and modified majority voting is used. In this 
method, two predetermined threshold values, marked 
up by θ1 and θ2, are used. Each sensor compares its 
own sensed data with information of neighbors in a 
time stamp t; if the difference between them is 
greater than θ1, the comparison will repeat in time 
stamp t+1; if the difference is greater than θ2, too, it 
means that information of this node is not similar to 
information of neighbor nodes. In the next step each 
sensor defines its own status as Likely Good (LG) if 
its own sensed data is similar to at least half of 
neighbors’ data. Otherwise the sensor status will be 
defined as Likely Faulty (LF). In the next step each 
sensor can determine its own final status according to 
the assumption that the sensor status is GOOD (GD) 
if it determined its status as LG in the previous step 
and more than half of the neighbors are LG. Then 
sensors whose status is GD broadcast their status to 
their neighbors. The sensor that undetermined their 
status can determine their status using status of 
neighbors. The sensor whose status is defined LG and 
receives GD status from its neighbor whose own 
sensed data is similar to the data of the sender of this 
message, changes its status to GD. So the sensor 
whose status is defined LF and receives faulty status 
from its neighbor whose own sensed data is similar to 
the data of the sender of this message, changes its 
status to faulty. The algorithm complexity is low and 
the probability of detection accuracy is very high. 
This algorithm only detects permanent faults while 
transient faults are ignored, although these types of 
faults may occur in most of the nodes. 

Lee et al. (Lee, 2008) proposed a distributed 
fault detection algorithm for wireless sensor networks 
that is simple and has high accuracy detection in 
identifying of faulty nodes. This approach uses time 
redundancy for increasing transient faults tolerance. 
In this method, two predetermined threshold values 
marked up by θ1 and q are used, in the algorithm, 
every node compares q times its own sensed data 
with data from its neighbor nodes in order to 
determine whether its data are similar to the data of 
neighbors or not. In the next step, the sensor status 
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will be defined as fault-free if its sensed data is 
similar to at least θ1 of the data of neighbor nodes. 
Each sensor whose status is determined will 
broadcast its status to undetermined sensors that 
define its status. Simulation results of this paper 
researchers show that the fault detection accuracy of 
this algorithm would decrease rapidly when the 
number of neighbor nodes is small, but fault 
detection accuracy is high when the number of 
neighbor nodes is high. The disadvantage of this 
algorithm is that it is not able to detect common 
mode failures. 

Lai et al. (Lai, 2007) proposed a distributed 
fault tolerant mechanism for wireless sensor 
networks. It is called Cluster Member bAsed fault-
TOlerant mechanism (CMATO). In CMATO, the 
non-cluster head nodes are responsible for detecting 
faulty cluster head nodes. In this mechanism, each 
node monitors the links between itself and its cluster 
head and eavesdrops on the data transmissions of the 
neighbors’ cluster heads. If a certain percentage of 
nodes recognize that the cluster head has crashed, 
they will broadcast a cluster head-failed message to 
alert other nodes in the cluster. When the nodes 
receive this message, all nodes wake up and enter to 
recovery phase. 

As mentioned above, most fault detection 
algorithms in wireless sensor networks compare their 
own sensed data with data of neighbor nodes. If their 
data is similar to at least half of the data sensed by 
neighbors, the cited sensor is fault-free. Fault 
detection methods based on comparison have several 
deficiencies. They are unable to detect faulty nodes in 
remote areas where sensors do not have any 
availability to data of neighbor nodes in their 
transceiver boards. The low functionality of 
algorithms in common mode failure detection is 
another problem of these techniques. Therefore, in 
this paper we propose a distributed method that can 
detect faulty nodes and reduce problems of majority 
vote in algorithms. 
3. Definitions and assumptions 

The In this section, we first give some 
definitions for the variables and assumptions that are 
used in the proposed method.  
Definitions: 

We list the notations used in our algorithm 
and analysis below. 
 n: total number of sensors; 
 p: probability of failure of a sensor Si; 
 k : number of received information packets from a 

sensor Si; 

 S: set of all the sensors as  nSSSS ,......, 21 ; 

  1 and  2 : two predefined threshold values; 

 A : a two-row matrix; 

 CH: set of all cluster heads as 
CH= vCHCHCH ,......., 21  ; 

 N (CHi): set of the non-cluster head nodes when 
CHi is cluster head; 

 Ti : tendency value of a sensor, 

 GDFTFIFPTi ,,,  ; 

 T-counter: counts the correct packets; 
 F-counter: counts the incorrect packets; 
 W: number of neighbor sensors. 
Assumptions: 
According to the simulated model, the network has 
the following assumptions: 

 All nodes have been uniformly distributed in a 
square area. 

 Each node has a unique identifier.  

 Each node has a fixed location and knows its 
geographic coordinate (x, y).  

 The sensor nodes have the same transmission 
range. 

 Transmission energy consumption is proportional 
to the distance of the nodes. 

 All deployed sensor nodes are fault-free in the 
distribution phase. 

4. Proposed method 
Given that the sensor nodes are deployed in 

harsh environment and influence of destructive 
environmental factors on operation of these sensors, 
they are so vulnerable to failure, which relates to 
wireless sensor network reliability alleviation. 
Therefore, monitoring the operation of the sensor 
nodes is necessary. For this purpose behavior of each 
sensor must be controlled to detect of any failure, 
location of faulty sensors must be determined, and 
discard the faulty nodes in order to faulty sensors do 
not affect in normal operation of the network. These 
operations together called fault management. Most of 
the existing fault management techniques based on 
majority vote. As mentioned before the techniques 
based on majority voting cannot detect common 
mode failures and do not work correctly when the 
more than half of the sensors are faulty. Thus in this 
section we intend propose a novel method that solve 
the above-mentioned problem in clustered wireless 
sensor networks as far as possible.  

In wireless sensor networks, fault tolerance 
phases are implemented at four levels of abstractions, 
such as hardware, system software, middleware and 
applications (Koushanfar, 2004). In this paper, we 
focus on hardware-level faults. We suppose that the 
sensor nodes are able to send, receive, and process 
the data even although they are faulty. In the 
proposed method, all nodes have been clustered by 
LEACH (Heinzelman, 2002) algorithm as shown in 
Figure 1. In the next step, cluster heads collect data 
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from their non-cluster head nodes; all nodes divide 
into two groups by comparing their majority vote 
with the threshold.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Clustered assumed network by LEACH 
algorithm 

 
In all clusters, each group that has more 

nodes is identified as a fault-free group, while each 
group that has fewer nodes is identified as a faulty 
group. Cluster heads send the aggregated data from 
fault-free nodes to the sink. We describe this 
approach with a simple example. We are assuming 
that the presumptive network in Figure 1 is used for 
measuring environmental temperature. If the 
environmental temperature is β degrees, the 
acceptable error range will be in [-α, α]. In an 
environment and under normal conditions 
temperature differences cannot be more than α 
degree. The largest number of nodes whose measured 
temperature T are in the   T  range 

recognized as fault-free group by cluster head, as   is 

calculated by equation 1. 
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The other nodes whose measured T for 
environmental temperature is not in the 

  T  range are recognized as faulty 

nodes and the final decision is executed by majority 
vote. Because the proposed method is based on 
majority vote and the minority nodes are recognized 
as faulty nodes and their sensed data ignored and 
masked, our decision may not be true if the number 
of faulty nodes is greater than the number of fault-

free nodes and we mistakenly adopt an incorrect 
conclusion. To solve the problem of incorrect 
decisions, we use query messages (Gehrke, 2004). 
The researcher’s evaluation shows that a sensor will 
be diagnosed as fault-free in the first step if it has less 

than 
5

W faulty neighbors. The probability of a 

sensor being diagnosed as fault-free in the first step 
of iteration is calculated by equation 2: 
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Where i is the number of faulty neighbor nodes. 
In the proposed approach the following 

cases may occur in each cluster. Figure 2 shows all 
cases of the proposed method. 
 

 
Figure 2. Example of network in four cases 

 
I) First case: In this case, the cluster head is fault-

free and the number of fault-free nodes is 
greater than the number of faulty nodes. Figure 
2 shows this case. In this case, as with majority 
voting, the cluster head decides according to the 
information of fault-free nodes and removes the 
faulty nodes according to the algorithm that will 
be described in the next section. But there is a 
problem in that it does not determine fault-free 
nodes with certainty. Due to using majority 
voting to decide node status, it may be that 
nodes are not really fault-free. The proposed 
solution is to send two query messages to both 
groups of nodes in the cluster. The cluster head 
divides nodes into two groups in each cluster, 
and then randomly transmits these query 
messages to a non-cluster head node in each 

        Fault-free non-CH   Cluster 
head 

SinIntra communication Inter communication 

 Faulty non-CH  
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group. Each non-cluster head, after receiving 
query, replies its answer. The cluster head 
realizes its own decision according to the 
nodes’ replies. If the nodes are in a fault-free 
group and reply correctly, the cluster head 
realizes that the nodes must be fault-free and its 
decision was correct; otherwise, the nodes are 
faulty. 

In this case, suppose that )(SiNT  ; the 

probability of a fault-free node diagnosed as 
fault-free node is calculated by equation 3. 
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II) Second case: Figure 2 shows the second case, 
where the cluster head is fault-free and in the 
cluster the number of faulty nodes is greater 
than the number of fault-free nodes. According 
to the proposed strategy and using majority 
voting, the cluster head will make its decision 
based on information from faulty nodes, so that 
the information it sends to the sink will be 
incorrect. In this case, the cluster head sends 
two query messages to both groups of nodes. 
The cluster head realizes its decision according 
to the nodes’ replies. Then, faulty nodes records 
will be removed from the cluster head database. 
Cluster heads act according to the remaining 
nodes in each cluster. After renouncing faulty 
nodes if the numbers of nodes in clusters was 
lower than a certain number, the network will 
be re-clustered again. 

 
In this case, the probability of a faulty node 
diagnosed as a fault-free node is calculated by 
equation 4. 
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III) Third case: As shown in Figure 2, cluster head 
is a fault-free node and in the cluster the 
number of faulty nodes is equal to the number 
of fault-free nodes. The cluster head randomly 
selects one group of nodes and decided in 
accordance with information from selected 
nodes. Thus the possibility that selection has 
been carried out correctly is 50%. Again to 
ensure the correctness of decision, two query 
messages will send to both groups of nodes. We 
can recognize the fault-free nodes and reach a 
definitive decision according to the replies of 
these groups.  

In this case, the probability of a fault-free node 
diagnosed as a fault-free node is calculated by 
equation 5. 
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IV) Fourth case: In the last case, the cluster head is 
faulty and transmitted information to the sink 
will be incorrect. Although most of the nodes are 
fault-free and obtained information is sensed 
from the fault-free nodes, a faulty cluster head 
causes incorrect decision and mistaken 
aggregation. Our suggestion to solve this 
problem is using a query message that is 
repeatedly transmitted from the sink to control 
the status of cluster heads. If a cluster head 
replies with an incorrect answer, the sink will 
broadcast a “CH-failed” message to all nodes in 
the cluster. Then, non-cluster head nodes try to 
select a new cluster head and they become a 
member of the selected cluster head. The new 
cluster head sends its identifier to the sink and 
the record of the cluster head is updated by new 
received information. This procedure repeats 
until cluster head energy level is less than a 
determined threshold and new cluster head 
selection is done by member nodes.  
In this case, the probability of a faulty node 
diagnosed as a fault-free node is calculated by 
equation 6. 
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Accordingly, each cluster is divided into two 
groups of fault-free and faulty nodes. Thus in all 
mentioned cases, two query messages have been sent. 
We suggest that instead of two query messages in 
each cluster we can randomly send only one query to 
one group and analyze its response. Sending a query 
instead of two queries lead to decrease the number of 
query messages and increase the network lifetime. 
Thus, we can recognize the faulty group or the fault-
free one. If m, n, E are, respectively, the number of 
fault detection process, the number of clusters in 
network, and energy consumption for sending a 
query message, we will save m*n*E nJ energy in 
each round.  

Those methods where the sink is responsible 
for fault detection and network management will be 
efficient for some applications especially for small 
network, but not suitable for large-scale networks. 
The other disadvantage of these methods is that 
network management performed as centralized and 
sending status messages from all nodes to a one 
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network management point tend to increase network 
traffic. On the other hand, status messages forwarded 
hop-by-hop and by neighboring nodes increase 
energy consumption in nodes that are closed to the 
sink. But our proposed method does not have any of 
mentioned disadvantages. 
5. Diagnosis of fault type in the proposed method 

The main point that must be attended in all 
mentioned cases is that the node may be fault-free 
and it may correctly sense and send data, but 
environmental interference will have an effect on 
wireless links and cause erroneous transition of 
packets. This problem may occur either in cluster 
head information (when it is in transition between the 
cluster head and the sink) and in non-cluster head 
information (when it is in transition between the non-
cluster head and the cluster head). Also, destructive 
factors or external environmental factors may lead to 
transient, intermittent, or permanent faults in sensor 
nodes. For perform appropriate recovery mechanism 
must fault type diagnosed correctly. For this purpose, 
we can accomplish this goal by following the 
proposed procedure.  

The considerable problem in diagnosing of 
the fault type is that destructive factors such as 
environmental disturbance may have repeated, long 
term effects on the network. Most of the existing 
diagnosis techniques recognize these fault type as 
transient fault that repeat in certain intervals. This 
fault type is so-called intermittent fault. We reset the 
proposed diagnosis technique after a period of time to 
solve the mentioned problem, such that our proposed 
method can distinguish between transient and 
intermittent faults.  

In the proposed method, we assume that 
there is a record for each cluster head in the sink 
database and there is a record for each non-cluster 
head in the cluster head database to recovering 
mechanism. The format of these records is shown in 
Figure 3.  

 

 
Figure 3. Format of records in the sink and in the 

cluster head database 
 
Each record includes node ID and status of 

the received information partition, fault type 
partition, and history of previous information 
partition. The node ID and status of received 
information partition are made up of three fields that 
we introduce as follows: 

 Identifier (ID): contains identifier of cluster head 
or identifier of non-cluster head. 

 T-Counter: used for saving the number of correct 
received information. The default value is zero. 

 F-Counter: used for saving the number of times 
for which received information is incorrect. The 
default value is zero. 

The fault type partition is made up 
composed of three fields, as follows: 
 T, I, P: These fields determine the fault type that 

has occurred. T, I, and P are defined as transient, 
intermittent, and permanent faults respectively. 
The default value for these fields is zero.  

 When the value of field p in the record of each 
node is equal to '1', that node will be recognized 
as faulty and its record will be removed from the 
database. As a result, after this removal, the 
information of this node is not saved and does not 
have any effect on cluster head decision. After 
renouncing the faulty nodes if the number of 
nodes was lower than a certain number, the 
network will be re-clustered again.  

The history of the previous information 
partition is a two-row (2-R) matrix. The received 
information from a node over a previous certain 
time are checked and number of their repetition are 
stored in this matrix. Diagnosis of the fault type is 
performed using the existing information in this 
matrix per the following:  

In the first step, the received information 
from a sensor node is counted and classified. If the 
received information from a node is correct, the  T-
Counter  value according to this node will be 
increased one unit. This procedure continues while 
the received information is correct. Once the 
received information is incorrect, T is inserted in the 
first position of the first row of the 2-R matrix and 
the T-Counter value is inserted in the first position 
of the second row of the 2-R matrix. The T-Counter 
value is also set to '0'. As long as the received 
information is incorrect, the  F-Counter value 
increases one unit. Once the received information is 
correct, F is inserted in the second position of the 
first row of the 2-R matrix, and the F-Counter value 
is inserted in the second position of the second row 
of the 2-R matrix. The F-Counter value is also set to 
'0'. Figure 4 shows the pseudo-code that is used for 
classifying the received information. In the next 
step, this classified information is used for 
diagnosing the fault type.  

In the second step, all numbers of the second 
row of the 2-R matrix are added together and the sum 
is set to variable K, whose initial value was zero. In 
other words, K shows the total times for which 
information is received.  
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Step 1: 
Each CHi classifies the received information 
from a Sj N( CHi ) 
using the following procedure: 
 
Each CHi sets T-Counter = ‘0’ & F-Counter = ‘0’  

 L1: While time <  1 
Read information  
While received information is “True”  
 T- Counter = T-Counter + 1 
A[2][++j] = T- Counter & A[1][++j] = 

‘T’ & T-Counter = ‘0’ 
While received information is “False”  
 F-Counter = F-Counter + 1 
A[2][++j] = F-Counter & A[1][++j] = ‘F’ 

& F-Counter = ‘0’ 
Go to L1 

Figure 4. Pseudo-code for classifying the received 
information in the cluster heads 
 
Step 2: 
 Each CHi diagnoses the status of each node Sj 
N( CHi ) 
  using the following procedure: 
 If the last cell of the first row of A is ‘F’ & the 
last number of the second row of  

A > 1
2

1

]][2[



w

i

iA

then 

 Ti=P-F // this sensor is permanent faulty 
 If in the first row of A, 'T' and 'F' are 
alternatively stored, and the difference between 

values of the second row is not greater than 2  
Then  
 Ti=I-F // this sensor is intermittent faulty  
 If the first row of A is filled with 'T' then 
 Ti = GD // this sensor is fault-free else  
 Ti=T-F // this sensor is transient faulty  
Figure 5. Pseudo-code for diagnosing fault types 
 

In the third step, the fault type is diagnosed as 
follows:  
I) If the last cell of the first row of the 2-R matrix 

is F and the value of the last cell in the second 
row of the 2-R matrix is equal to or greater than 
[K/2] + 1, the fault type is permanent and 
cannot be resolved. Field P, related to this node, 
is set to '1'. According to the recovery 
algorithm, the record of this node will be 
removed from the database of the sink or cluster 
head.  

II) If the values of the second row of the 2-R 
matrix are alternately equal or have less 
difference between them, the fault type is 

intermittent and the field I, related to this node, 
is set to '1'.  

III) If only one position of the first row of the 2-R 
matrix is filled and it is T, it means that all 
received information is correct and the sink or 
cluster head will recognize this sensor node as 
fault-free.  

IV) Otherwise, the fault type will be transient and 
field T, related to this node will be set to '1'.  
Figure 5 shows the pseudo-code used for 

identifying the fault type. 

 
6. Network model  

We simulate our proposed method in 
MATLAB software. In this simulation, 512 sensors 
are randomly deployed in a 100 100 square-meter 
area and we assumed that the sink is at the center of 
the area, with coordinates of (50, 50). The simulation 
is repeated in 1,000 cycles and energy consumption is 
calculated on the basis of table 1.We assume a simple 
model for radio hardware energy dissipation, where 
the transmitter dissipates energy to run the radio 
electronics and the power amplifier, and the receiver 
dissipates energy to run the radio electronics, as 
shown in Figure 6.  

 
 
 
 
 
 

Figure 6. Radio energy dissipation model 
 

For the experiments described here, both the 
free space (d2 power loss  ) and the multi-path fading 
(d4 power loss) channel models were used, depending 
on the distance between the transmitter and receiver 
(Heinzelman, 2002). Thus, the energy consumption 
for transmitting a packet of l bits over distance d is 
calculated by equation 7. 
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Power control can be used to invert this loss 
by appropriately setting the power amplifier. If the 
distance is less than a threshold do, calculated by 
equation 8, the free space (fs) model is used; 
otherwise, the multi-path (mp) model is used. 

mp

fs
d




0

                          (8)  

Energy consumption to receive a packet of l 
bits is calculated according to equation 9.  
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elecelecRxRx lElElE   )()(     (9)  

 
Table 1. Radio characteristics used in simulations 

Values Parameters 
Eelec= 50 nJ/bit Transmitter/Receiver Electronics 

EDA=5 nJ/bit/signal Data Aggregation 

 ƒs=10 pJ/bit/m2 Transmit Amplifier (if dmax to BS < d0) 

 mp=0.0013 pJ/bit/m4 Transmit Amplifier (if dmax to BS ≥ d0) 

8192 bits Data Packet Size 
87 m d0 

3 Joules Initial energy of each sensor 
1,000 Cycle Number of cycles 

 

 
We suppose the sensor nodes to be faulty 

with probabilities of 0.05, 0.10, 0.15, 0.20, and 0.25. 
Average numbers of neighbor nodes are assumed to 
be 7, and 10, respectively. 
7. Simulation results and evaluation 

We evaluate our proposed method’s 
efficiency with Lee and Chen algorithms in terms of 
Detection Accuracy (DA) and False Alarm Rate 
(FAR) parameters. The DA is defined as the ratio of 
the number of detected faulty nodes to the total 
number of faulty nodes, while FAR is defined as the 
ratio of the number of fault-free nodes that are 
detected as faulty node to the total number of fault-
free nodes. On the other hand, suppose that   
denotes the number of faulty sensors that are 
diagnosed as faulty in the network; thus, the 

correction accuracy can be represented as
np


. 

Similarly, suppose that   denotes the number of 

fault-free nodes that are diagnosed as faulty. Thus the 

false alarm rate is represented as
)1( Pn 


. Figures 7 

and 8 respectively show the simulation results by DA 
with the average number of neighbor nodes of 7 and, 
10 for each node.  

 
Figure 7. DA of in the proposed method for W=7 

 

 
Figure 8. DA of the proposed method for W=10 

 
 If the probability of a node being faulty is 

0.1 and each node has an average of 7 neighbor 
nodes, the Lee and Chen algorithms will respectively 
have DA equal to 0.986 and 0.984, but the DA in the 
proposed method will be 0.992. Thus, if the 
probability of a node being faulty is 0.25, the Lee and 
Chen algorithms will respectively have DA equal to 
0.975 and 0.97, but the DA in the proposed method 
will be 0.985. Similarly, as shown in table 2, when 
each node has an average of 10 neighbor nodes if the 
probability of a node being faulty is 0.1, the Lee and 
Chen algorithms yield DA equal to 0.999, but the DA 
in the proposed method will be 1. If the probability of 
a node being faulty is 0.25, the Lee and Chen 
algorithms will respectively have DA equal to 0.993 
and 0.991, but the DA in the proposed method will be 
0.996. In general, when the probability of a node 
being faulty increases, the DA in the proposed 
method will increases more the Lee and Chen 
algorithms. Table 2 shows the numerical values of 
the comparison results. 

 
Table 2. DA in the proposed method, compared to the 

Chen and Lee algorithms 

P 
Algorithms 

Chen Lee 
Proposed 
algorithm 

Chen Lee 
Proposed 
algorithm 

0.05 0.996 0.998 0.999 1.0 1.0 1.0 
0.1 0.984 0.986 0.992 0.999 0.999 1.0 
0.15 0.983 0.985 0.992 0.998 0.998 0.999 
0.2 0.982 0.984 0.991 0.997 0.998 0.998 
0.25 0.97 0.975 0.985 0.991 0.993 0.996 

 
W=7 W=10 
Average number of neighbor nodes 

 
Figures 9 and 10 show comparisons of the 

proposed method with the Chen and Lee algorithms 
in terms of FAR respectively, with average number 
of neighbor nodes of 7 and 10 for each node.  

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3420 

 
Figure 9. FAR of the proposed method for W=7 

. 

 
Figure 10. FAR of the proposed method for W=10 

 
If the probability of a node being faulty is 

0.15 and each node has an average of 7 neighbor 
nodes, the Lee and Chen algorithms will respectively 
have FAR equal to 0 and 0.0001, but the FAR in the 
proposed method will be 0. Thus, if the probability of 
a node being faulty is 0.25, the Lee and Chen 
algorithms will respectively have FAR equal to 
0.0018 and 0.0021, but the FAR in the proposed 
method will be 0.0014. Similarly, as shown in table 
3, when each node has an average of 10 neighbor 
nodes, if the probability of a node being faulty is 
0.15, the Lee and Chen algorithms will respectively 
have FAR equal to 0 and 0.0001, but the FAR of the 
proposed method will be 0. If the probability of a 
node being faulty is 0.25, the Lee and Chen 
algorithms will respectively have FAR equal to 
0.0012 and 0.0014, but the FAR in the proposed 
method will be 0.0009. In general, when the 
probability of a node being faulty increases, the FAR 
in the proposed method will decrease more than the 
Lee and Chen algorithms. Table 3 shows the 
numerical values of the simulation results. 

In Figure 11, the average remaining energy 
in the proposed algorithm and in the Chen and Lee 
algorithms are compared. It is shown that in the 
initial rounds, the average energy of sensors in the 
proposed method decreases faster than the same in 
the Chen and Lee algorithms. This is because in the 
clustering process and cluster head selection in the 

proposed method many messages will transmit 
between sensor nodes, thus causing this reduction. 
Given that query messages will be sent in the 
proposed method to reach a definitive decision, 
energy consumption in the proposed method is 
greater than in the other mentioned methods. But 
after approximately 700 rounds we see that the 
average of remaining energy in the proposed method 
is higher than in the Chen and Lee algorithms. 
Therefore, at the end of 1,000 rounds, the remaining 
energy in the method algorithm will be greater than 
in the other algorithms discussed here. 

 
Table 3. FAR in the proposed method, compared to 

the Chen and Lee algorithms 

P 
Algorithms 

Chen Lee 
Proposed 
method 

Chen Lee 
Proposed 
method 

0.05 0.0 0.0 0.0 0.0 0.0 0.0 
0.1 0.0 0.0 0.0 0.0 0.0 0.0 
0.15 0.0001 0.0 0.0 0.0001 0.0 0.0 
0.2 0.0003 0.0001 0.0 0.0003 0.0001 0.0 
0.25 0.0021 0.0018 0.0014 0.0014 0.0012 0.0009 

 
W=7 W=10 

Average number of neighbor nodes 

 
 

 
Figure 11. Energy consumption of the proposed 

method in comparison to the Chen and Lee 
algorithms 

 
8. Conclusion and future works 

Due to the failure of sensor nodes, fault 
tolerance in wireless sensor networks will decrease; 
thus, it is necessary to detect faulty nodes and 
exclude them from a network. In this paper, we have 
presented a new method to solve the problems of 
majority voting and also detect faulty sensor nodes 
with permanent faults with high DA and low FAR, as 
well as exclude them from the network by an 
appropriate approach. The proposed method can 
tolerate transient and intermittent faults in sensor 
reading and communication with negligible 
performance degradation. To investigate the 
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efficiency of the proposed approach, it was compared 
to the Chen and Lee algorithms. Simulation results 
showed that the proposed method demonstrate better 
performance across parameters such as DA and FAR, 
even with a large set of faulty sensor nodes. The 
researchers’ evaluations also show that the proposed 
method decreases energy consumption and increases 
network life time and fault tolerance. In the future, 
we can use combination of this method with a 
learning automata technique for fault detection and 
for increasing network fault tolerance. 
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Abstract: Pedigree selection was practiced on two bread wheat populations, namely Debeira x Sahel 1 and Sids 6 x 
Sahel 1as a first and second population, respectively under drought stress conditions (at 12 % soil moisture content) 
in order to improve some morphological traits (plant height, spike length, no. of spikelets /spike and days to 
maturity). The obtained results revealed that all F3 families in both populations were significantly affected by soil 
moisture content. Also, significant differences were found among families in F4 and F5 generations for both 
populations, except no. of spikelets / spike in F4 generation for first population. The results showed that broad sense 
heritability (B.S.H) estimates were moderately in F3 generation for both populations. Meanwhile, B.S.H estimates 
ranged from low to moderate /high for both F4 and F5 generations in two populations. Small differences were found 
between phenotypic and genotypic variability estimates (P.C.V.) and (G.C.V.) for all the three generations in both 
populations. Estimates of realized gains showed that a notable decrease was found after two cycles of pedigree 
selection in days to maturity by (-4.86, -9.52 and -6.18 %) and (-11.40, -11.40 and -7.89%) from the best parent, 
bulk sample and check variety in first and second population, respectively. Moreover, a notable increase was found 
after two cycles in plant height by (1.85, 8.23 and 6.60%) from the best parent, bulk sample and check variety in 
second population only. The families no. 29 and 30 gave superiority for spike length, spikelets no. /spike and days to 
maturity in population I. Concerning population II, families no. 22 and 25 gave superiority for plant height, spike 
length and days to maturity, while family no. 41 gave superiority for plant height, no. of spikelets / spike and days to 
maturity. Also, family no. 45 realized enhancement for spike length, no. of spikelets / spike and days to maturity. 
These families could be considered the best selected families produced from pedigree selection method for studied 
morphological traits.  
[Abd-El-Haleem, S.H.M. Ehab M.R. Metwali and S.M.S. Mohamed. Efficiency of Pedigree Selection in Bread 
Wheat under Drought Stress conditions. I. Morphological traits. Life Sci J 2012;9(4):3423-3429]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 507 
 
Keywords: Bread wheat, pedigree selection, morphological traits, genetic variance, drought stress conditions.  
 
1. Introduction 

Bread wheat (Triticum aestivum L.) is the 
most important cereal crop not only in Egypt but also 
all over the world, that play an important role in 
people's nutrition. The annual consumption of wheat 
grains in Egypt is about 14 million tons, while the 
annual local production in 2011 is about 8.5 million 
tons (Wheat Res. Dept., 2011). Therefore, increasing 
wheat production is an important goal to reduce the 
gap between production and consumption. This can 
be achieved by great continued efforts of wheat 
breeders and genetics. Effective improving planning 
depends not only on amount of variability among the 
diverse genotypes, but also on heritability for the 
traits under consideration. Breeders can reduce the 
required time for improving promising genotypes, if 
they have significant genotypic variability. 
Development of cultivars tolerant to drought is an 
objective in many breeding programs in dry and 

semi-dry regions. Drought usually is the most 
important a biotic stress that affects crop production. 
Agricultural drought as defined by (Van Bavel and 
Verlinden, 1956) is a condition that exists when there 
is insufficient water supply to meet crop water 
requirements. .However, the plant breeding for 
drought tolerance is difficult, long-term project and 
presents some problems such as complexity and 
quantitative inheritance of this trait, difficulty of 
founding some selection indices, and the lack of 
detailed physiological and genetic knowledge on 
drought stress (Borojevic, 1990). Breeding wheat 
cultivars with improved drought tolerance is 
challenged in adequate screening and tolerance 
quantification procedures. Successful breeding 
program will depend on the magnitude of genetic 
variation in the population (base population). Hence, 
selection for drought resistance and production of 
tolerant cultivars with high yield potential is the main 
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objective of breeding programs. The most efficient 
breeding methods and expected gain from selection 
depends not only upon the ratio between genetic 
variance and phenotypic one (heritability in narrow 
sense), but also on magnitude and the mode of gene 
effects i.e., additive, dominance and interactions 
between them for the studied traits (Alkaddoussi, 
1996). Many researchers (Passioura, 1996; Richards, 
1996 and Quarrie et al., 1999) believed that tolerance 
to drought stress must be done via genetic 
improvement of physiological traits. Heritability in 
broad sense should be recognized as the first step 
before starting any breeding program. Ismail et al. 
(2003) indicated that drought stress resulted in a 
significant reduction in yield components and 
vegetative attributes of durum wheat genotypes. 
Higher heritability was observed for plant height and 
its components. However, the heritability was in 
general found to lower under moisture stress 
conditions (Singh and Chaudhary, 2006). Meanwhile, 
high heritability (b.s.) for plant height was found 
under water stress (Abd El-Kareem and El-Saidy, 
2011). The main objective of this study was to assess 
the response of two bread wheat populations to 
pedigree selection under water stress conditions.  
2. Materials and Methods 
  The present study was carried out at The 
Experimental Farm, Fac. of Agric., Al-Azhar Univ., 
Assiut, Egypt during four successive winter growing 
seasons, 2004/05, 2005/06, 2006/07 and 2007/08 in 
order to estimate the response to pedigree selection 
under water stress conditions in early segregating 
generations of two bread wheat populations. The 

basic material used consisted of two F2 populations of 
crosses established between three varieties, namely, 
Debeira, Sahel 1 and Sids 6. The first population was 
derived from the cross (Debeira x Sahel 1) and the 
second population was derived from the cross (Sids 6 
x Sahel 1). The genetic parameters were estimated in 
F3, F4 and F5 generations. The pedigree and origin of 
the three parents and the check variety are presented 
in Table (1). In the first season (Nov. 15th, 2004), 
1000 plants from F2 of each population were grown 
individual with non-replicated plants. Also, the 
parents and check variety (Sids 1) were sown in one 
row for each population; each row was 3 m. long and 
0.30 m. wide having 30 plants. Grains were sown in 
clay loam soil at 10 cm. spacing with one grain per 
hill. The selection intensity was 10% for grain yield / 
plant. The 205 highest yielding plants from each 
population were selected.  

Soil samples for moisture determination 
were taken down to 30 cm soil depth by soil auger. 
The samples were weighted and then oven dried. 
Percentage of soil moisture content was calculated on 
oven dry basis. The experiments were grown and 
given one surface –irrigation 30 days after planting 
irrigation (two irrigation were given through the 
whole season, the soil moisture content reached about 
12 % which is considered moisture stress treatment) 
for all growing seasons. Some soil properties of The 
Experimental Farm are shown in Table (2). All the 
agronomic practices were applied as commonly used 
for growing wheat and carried out according to the 
recommendations set by the Ministry of Agriculture.  
 

 
Table 1. The pedigree and origin of three parents and local check variety used of the two wheat populations. 

Parental name Origin Pedigree 

Population I 
Debeira 

HYBRID-DELHI-2160/5/TOBARI-66/CIANO-67//BLUEBIRD/3/NAINARI-
60*2//TOM-THUMB/SONORA- 

(India/Syria) 
 

Sahel 1 N.S.732 / PIm // veery " S " D 735-4 S d-1Sd-O S d Egypt 

Population II 
Sids 6 Maya " S " /Mon " S " //CMH 74 A.592/3 Sakha 8* 2 Sids- Egypt 

Sahel 1 N.S.732 / PIm // veery " S " D 735-4 S d-1Sd-O S d Egypt 

(local check 
variety) Sids 1 HD 2172 /Pavon " S " // 1158. 57 /Maya 74 "S" Sids- Egypt 

 
Table 2. Soil properties of the studied area. 

Depth 
(cm) 

Percentage (%) Texture 
class 

O.M 
(%) 

CaCO3 
(%) 

pH 
EC 

(dS/m) 

Soluble ions ( meq/L) 

Sand Silt Clay CO3
--+HCO3

- Cl- SO4
-- Ca++ Mg++ Na+ K+ 

0-30 25.00 39.65 35.35 Clay loam 1.20 3.50 7.87 1.05 2.50 1.25 6.15 2.70 1.35 5.74 0.11 

30-60 24.65 39.00 36.35 Clay loam 1.10 3.20 7.88 1.00 2.34 1.16 6.00 2.60 1.15 5.53 0.22 

C.L. = clay loam 
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In the second season (Nov. 25th, 2005), 
the best 205 F3 families were tolerant to water 
stress conditions for each population including the 
parents, F3 bulked random sample (a mixture of 
equal number of grains from each plant to 
represent the generation mean) and the check 
variety (Sids 1) were sown in two separated 
experiments using a randomized complete block 
design of three replications under water stress 
conditions. Each family, bulk sample, parents and 
check variety for both populations were 
represented by one row, 3 meter long and 30 cm. 
apart and 10 cm. between plants in each replicate. 
The data were recorded and measured on random 
sample of 7 guarded plants for each family and the 
means of the 7 plants were subjected to the 
statistical and genetic analysis. Selection between 
and within families was practiced. Data were 
recorded on individual guarded plants on basis as 
plant height, spike length, no. of spikelets / spike 
and days to maturity. The best 66 F4 plants from 
the best 66 families of each population were saved 
to give the F4 families.  

In the third season (Nov. 19th, 2006), the 
66 F4 families from each population with the 
parents, F4 bulk sample and the check variety 
Sids1 were sown in two separated experiments in 
a randomized complete block design of three 
replications. The best 19 plants from the best 19 
families of both populations were saved to give 
the F5 families. Again data were taken as in the 
previous season.  

In the fourth season (Nov. 30th, 2007), the 
19 F5 families from each population with the 
parents, F5 bulk sample and the check variety 
Sids1 were sown in two separated experiments in 
a randomized complete block design of three 
replications. The data were recorded and measured 
as in the previous seasons. 
Statistical analysis: 

  Analysis of mean squares with 
randomized complete block design to compute the 
significance for genotypes made according to 
Snedecor and Cochran (1980). The least 
significant difference (L.S.D) test at 0.05 % and 
0.01% levels of probability, according to Steel and 
Torrie (1980) was used to compare among means. 
Estimates of phenotypic and genotypic variance 
(δ2g + δ2ph) and heritability estimates were 
calculated from the partitioning mean squares 
expectation (EMS) of variance components of the 
selected families according to Al-jiburi et al., 
(1958), Table (3), as follows: 

δ2g = m2-m1/r and δ2ph = δ2g + δ2e  
where : δ2e = m1  
Broad sense heritability (H2 b) was 

calculated as the ratio of genotypic (δ2g) to the 
phenotypic (δ2g + δ2e) variance according to Fehr 
(1987). The genotypic (G.C.V %) and phenotypic 
(P.C.V %) coefficients of variability were estimated 
using the formulae developed by Burton (1952).  
Genotypic coefficient variability:  
G. C .V. % = ( δg / x )100. 
 Phenotypic coefficient variability:  
P. C .V. % = ( δph / x )100. 

Where: δg and δp are the genotypic and 
phenotypic standard deviations of the family mean, 
and x is the family mean for a given trait. 
 
Table 3. Analysis of variance and mean square 
expectations.  

Source of variance d.f M.S 
Expected  

mean square 

Replications 
Genotypes 
Error 

r-1 
g-1 

(r-1) (g-1) 

m3 
m2 
m1 

δ2e +gδ2r 
δ2e + rδ2g 

δ2e 

 
Response to selection: 

The realized response to selection was estimated 
as the difference between the mean of the selected 
families and the mean of the best parent, bulk 
population and check variety, Falconer (1989). 
 
3. Results and Discussion 

A successful breeding program is largely 
dependent on the magnitude of genetic variation in 
the base population as well as the efficiency of 
selection method used. So two cycles of pedigree 
selection were made to improve some morphological 
traits in two bread wheat segregating crosses.  
I-Analysis of variance and mean performance of 
the base population (F3 families): 

Analysis of variance for F3 and their parents 
for plant height, spike length, spikelets no. /spike and 
days to maturity of the two populations are presented 
in Table (4). Mean squares realized highly significant 
differences among families in F3 (base population) 
families in both populations for all studied traits, 
indicating the presence of genetic variability among 
selected families.  

The obtained results in Table (4), showed the 
mean, range, phenotypic (P.C.V.) and genotypic 
(G.C.V.) coefficients of variability and broad sense 
heritability (B.S.H.) for all studied traits. Plant height 
ranged from 69.17 to 105.0 cm. with an average of 
86.96 cm. and 80.83 to 115.84 cm. with an average of 
99.46 cm. in population I and II, respectively. The 
minimum spike length was 9.34 and 10.5 cm. to 
13.67 and 15.0 cm. with an average of 11.65 and 
12.37 cm. in first and second population, 
respectively. The least no. of spikelets /spike ranged 
from 16.5 and 17.0 spikelets /spike to 24.5 and 26.0 



Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com 

 3426 

spikelets /spike with an average of 21.18 and 21.11 
spikelets/spike in population I and II, respectively. 
The days no. to maturity ranged from 122.0 and 91.0 
days to 137.0 and 101.0 days with an average of 
127.29 and 92.19 days in population I and II, 
respectively. 
  Phenotypic and genotypic coefficients of 
variability and broad sense heritability of F3 plants 
are presented in Table (4). The values of phenotypic 
coefficients of variability (P.C.V.) in the first 
population were 9.93, 9.56, 9.36 and 2.79 % for plant 
height, spike length, no. of spikelets /spike and days 
to maturity, respectively. The corresponding values 
were 8.92, 9.22, 11.32 and 3.36% in the second 
population. Also, the values of genotypic coefficients 
of variability (G.C.V.) in the first population were 
7.73, 6.13, 6.51 and 1.71 % while the values in the 
second population were 6.49, 6.47, 8.71 and 2.08 % 
for the corresponding traits. These results showed 
sufficient phenotypic and genotypic coefficients of 
variability according to pedigree selection which 

increases the homozygosity of plants. Small 
differences were observed between (P.C.V.) and 
(G.C.V.) in the F3 generation, indicating the 
importance of the genetic effects in the inheritance of 
all studied traits.  
  Heritability estimate is considered one of the 
most important parameters for selection response in 
early generations. The results clearly showed that the 
broad sense heritability for the previous studied traits 
ranged from low 37.49 and 38.16 (days to maturity) 
for first and second populations to moderate 60.48 
and 59.19 for (plant height and no. of spikelets / 
spike) of first and second population, respectively. 
Similar results were in line with those obtained by 
Tammam (1989), Nasir ud- Din (1992), Abdel –
Haleem (2003), El-Sayed (2006), Memon et al., 
(2007), Abdel-Moneam & Sultan (2009) and El-
Sayed (2012). They reported that decreasing in 
genetic variance magnitude and heritability under 
stress conditions.  

 
Table 4. Analysis of variance, means, range, phenotypic and genotypic coefficients of variability and broad sense 
heritability for all studied traits of F3 selected families (base population) in two populations of bread wheat under 
drought stress conditions in 2005 / 2006 season.  

 
S.O.V 

 
D.F 

Population I  
D.F 

Population II 

Plant 
height 

Spike 
length 

No. of 
spikelets 

Maturity Plant 
height 

Spike 
length 

No. of 
spikelets 

Maturity 

Replications 2 115.89 5.11** 58.41** 2410.78** 2 1106.38** 22.41** 38.42** 85.01** 

Genotypes 204 171.35** 2.26** 8.28** 22.06** 204 160.06** 2.59** 12.25** 17.17** 

Error 408 40.95 0.72 1.98 7.74 408 36.71 0.67 2.33 6.34 

Mean ± S.E 
(F3 selected 
families) 

 86.96±3.14 11.65±0.49 21.18±0.82 127.29±1.62  99.46±3.52 12.37±0.47 21.11±0.88 92.19±1.41 

Best parent  97.5 12.0 17.17 124.5  106.67 11.33 20.67 96.0 

Bulk 
sample 

 90.0 10.17 17.34 124.5  100.84 11.17 21.5 96.0 

Check 
variety 
(Sids1) 

 89.17 11.17 19.67 124.5  95.0 12.5 20.67 93.5 

Range  69.17- 
105.0 

9.34 – 
13.67 

16.5 – 24.5 122 - 137  80.83 – 
115.84 

10.5 – 15.0 17.0 – 26.0 91.0 – 
101.0 

P.C.V %  9.93% 9.56% 9.36% 2.79%  8.92% 9.22% 11.32% 3.36% 

G.C.V %  7.73% 6.13% 6.51% 1.71%  6.49% 6.47% 8.71% 2.08% 

B.S.H %  60.48% 41.13% 48.35% 37.49%  52.84% 49.23% 59.19% 38.16% 
 

 
II -Analysis of variance and performance of 
pedigree selection cycles (F4 and F5 families): 
  Results in Table (5) presented the analysis 
of variance of plant height, spike length, spikelets no. 
/ spike and days to maturity for the two populations. 
The results realized significant differences among 
families in both F4 and F5 generations for all studied 
traits, except spikelets no. /spike in F4 generation in 
first population. These results refer to the sufficient 
of genetic variability among selected families in these 
traits. 

Table (5) showed the mean, range, phenotypic 
and genotypic coefficients of variability and broad 
sense heritability for all studied traits. The obtained 

results of plant height ranged from 80.78 to 108.89 
cm. with an average of 95.67 cm. and from 73.43 to 
99.80 cm. with an average of 83.24 cm. for first 
population in the F4 and F5 generations, respectively. 
For second population, plant height ranged from 
81.11 to 131.69 cm. with an average of 112.75 and 
from 80.73 to 110.6 cm. with an average of 97.08 cm. 
in the F4 and F5 generations, respectively. The least 
spike length varied between 9.14 and 12.28 cm. with 
an average of 10.74 cm. and from 7.35 to 11.83 cm. 
with an average of 9.79 cm. for population I in the F4 
and F5 generations, respectively. Meanwhile, for 
population II, spike length ranged from 10.97 to 
17.05 cm. with an average of 14.15 cm. and ranged 
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from 11.78 to 17.03 cm. with an average of 13.85 cm. 
in both F4 and F5 generations, respectively. For first 
population, the minimum no. of spikelets /spike was 
16.68 while the maximum one was 22.89 spikelets 
with an average of 19.86 spikelets. The 
corresponding values of minimum and maximum 
were 18.25 was 23.25 with an average of 20.43 
spikelets in the F4 and F5 generations, respectively. 
For population II, no. of spikelets /spike ranged from 
17.93 to 27.0 with an average of 22.63 and ranged 
from 21.96 to 26.27 with an average of 24.39 in both 
F4 and F5 generations, respectively. The no. of days 
to maturity ranged from 129.0 to 144.0 with an 
average of 137.09 and from 130.33 to 146.0 with an 
average of 135.73 in population I in the F4 and F5 
generations, respectively. For second population the 
no. of days to maturity ranged from 128.67 to 163.0 
with an average of 145.14 and from 121.33 to 145.0 
with an average of 132.02 in both F4 and F5 
generations, respectively. 
  Estimates of phenotypic (P.C.V.) and 
genotypic (G.C.V.) coefficients of variation and 
broad sense heritability (B.S.H.) of all studied traits 
are presented in Table (5). Phenotypic coefficient 
variability (P.C.V.) values of plant height, spike 
length, no. of spikelets / spike and days to maturity 
were (9.32 and 11.62 %), (11.02 and 19.22 %), 
(10.37 and 10.55%) and (3.12 and 3.92 %) in 

population I for both F4 and F5 generations, 
respectively. In addition, for population II, P.C.V. 
values for the same traits were (12.76 and 13.40 %), 
(13.43 and 13.25 %), (14.91 and 6.4 %) and (4.78 
and 5.16 %) for both F4 and F5 generations, 
respectively. Also, genetic coefficients variability 
(G.C.V.) values of the same traits were (4.58 and 
7.52 %), (3.95 and 15.12%), (3.02 and 6.73%) and 
(2.17 and 2.69%) in first population for both F4 and 
F5 generations, respectively. Meanwhile, for the 
second population, the G.C.V. values for the same 
traits were (11.27 and 12.07%), (6.28 and 11.0%), 
(7.37 and 2.75%) and (4.41 and 4.12%) for both F4 
and F5 generations, respectively.  

 Broad sense heritability (B.S.H.) values of 
plant height, spike length, spikelets no. /spike and 
days to maturity (Table 5) were (24.14 and 41.93%), 
(12.86 and 61.86%), (8.49 and 40.65%) and (48.66 
and 47.13%) in population I for both F4 and F5 
generations, respectively. In this regard, for 
population II they were (78.02 and 81.16%), (21.88 
and 68.48%), (24.41 and 18.15%) and (85.24 and 
63.98%) of the same traits for the F4 and F5 
generations, respectively. These results indicated that 
drought stress conditions resulted in lower broad 
sense heritability. Similar results were in agreement 
with those obtained by Stuber et al., (1962), Johanson 
et al., (1966) and Asay and Johanson (1990). 

 
Table 5. Mean squares, means, range, phenotypic and genotypic coefficients of variability and broad sense 
heritability for all studied traits of both F4 generation and F5 generation in two populations of bread wheat under 
drought stress conditions in both 2006/2007 and 2007/2008 seasons. 

 

Population II  
D.F 

Population I  
D.F 

 
S.O.V 

 
Generations Maturity No. of spikelets 

/ Spike 
Spike 
length 

Plant 
height 

Maturity No. of 
spikelets / 

Spike 

Spike 
length 

Plant 
height 

91.37** 2.76 8.81* 182.63* 2 1716.10** 10.46 8.73** 60.04 2 Replications  
F4 141.37** 16.42** 5.25** 500.14** 65 34.75** 4.84 1.77* 152.48** 65 Families 

7.08 8.83 2.75 50.67 130 9.68 3.75 1.17 63.87 130 Error 
119.49** 1.23 4.73* 25.04 2 39.28 17.95** 33.86** 241.89** 2 Replications  

F5 213.63** 5.40** 10.63** 373.29** 18 62.31** 6.93* 3.37** 301.22** 18 Families 
17.21 2.07 1.12 32.88 36 14.65 3.13 1.42 52.87 36 Error 

145.14±1.54 22.63±1.69 14.15±0.97 112.75±3.89  137.09±1.80 19.86±1.14 10.74±0.64 95.67±4.48  Mean ± S.E 
( F4 selected 
families) 

 
 
 
 
 

F4 

155.0 21.77 13.16 113.0  133.67 19.79 11.24 115.92  Best parent 
156.33 20.78 13.64 119.56  137.67 19.03 11.48 102.67  Bulk sample 
155.0 20.49 13.61 108.0  136.67 21.56 12.08 104.92  Check variety 

 ( Sids1) 
128.67-
163.0 

17.93-27.0 10.97-
17.05 

81.1 - 131.7  129.0 -
144.0 

16.7-22.89 9.14-12.28 80.78-
108.89 

 Range 

4.78% 14.91% 13.43% 12.76%  3.12% 10.37% 11.02% 9.32%  P.C.V % 
4.41% 7.37% 6.28% 11.27%  2.17% 3.02% 3.95% 4.58%  G.C.V % 
85.24% 24.41% 21.88% 78.02%  48.66% 8.49% 12.86% 24.14%  B.S.H % 

132.02±2.36 24.39±0.82 13.85±0.59 97.08±3.26  135.73±2.23 20.43±0.96 9.79±0.67 83.24±4.25  Mean ± S.E 
( F5 selected 
families) 

 
 
 
 

F5 
149.0 23.10 11.30 95.34  142.67 21.49 10.92 115.41  Best parent 
149.0 25.10 15.03 89.70  150.0 20.89 10.91 88.27  Bulk sample 

143.33 21.99 9.97 91.07  144.67 19.59 8.73 85.0  Check variety  
( Sids1) 

121.33-
145.0 

21.96-26.27 11.78-
17.03 

80.73-110.6  130.3-146.0 18.3 - 23.3 7.35-11.83 73.43-
99.80 

 Range 

5.16% 6.46% 13.25% 13.40%  3.92% 10.55% 19.22% 11.62%  P.C.V % 
4.12% 2.75% 11.0% 12.07%  2.69% 6.73% 15.12% 7.52%  G.C.V % 
63.98% 18.15% 68.84% 81.16%  47.13% 40.65% 61.86% 41.93%  B.S.H % 
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III- Mean value and realized gains to pedigree 
selection: 

Means of the selected families after two cycles 
of pedigree selection for all studied traits for both 
populations under drought stress condition are 
presented in Table (6). In the first population after 
two cycles, the pedigree selection for spike length, 
no. of spikelets /spike and days to maturity resulted 
two superior families (no. 29 and 30) which exceeded 
the best parent ,bulk sample and check variety. 
Concerning family no. 29 exceeded by (5.59, 5.68 
and 32.07%), (8.19, 11.30 and 18.86 %) and (-3.74, -
8.45 and -5.07 %), for the previous studied traits, 
respectively. Moreover, family no. 30 exceeded by 
(8.33, 8.43 and 35.51 %), (7.49, 10.58 and 17.92 %) 
and (-0.7, -5.55 and -2.07 %) for the same traits, 
respectively. Regarding after two cycles in the 
second population, the results in Table (6) revealed 
four families i.e. 22, 25, 41 and 45 were attained the 
superiority for the studied traits. Concerning families 
no. 22 and 25 were exceeded by (1.92, 8.33 and 
6.70%) and (10.37, 17.31 and 15.55%), (43.98, 8.25 
and 63.19%) and (38.50, 4.13 and 56.97%) and (-
11.41, -7.90 and -11.41 %) and (-7.83, -4.19 and -
7.83%) for plant height, spike length and days to 
maturity, respectively. While, family no.41 achieved 
superiority by (13.59, 20.74 and 18.92 %), (10.91, 
2.07 and 16.51 %) and (-15.21, -11.86 and -15.21 %) 
for plant height, spike length and days to maturity, 
respectively. While, the last family no. 45 exceeded 
by (33.63, 0.47 and 51.45 %), (9.52, 0.80 and 15.05 
%) and (-6.26, -2.55 and -6.26 %) for spike length, 

spikelets no. / spike and days to maturity, 
respectively. Previous results summarized that 
applying of pedigree selection to improve 
morphological traits after two cycles were effective 
to isolate promising genotypes in both bread wheat 
populations under drought stress conditions.  

The realized response to selection according 
Falconer (1989), measured as the deviation 
percentage of the overall cycle mean from the best 
parent, bulk sample and the check variety are shown 
in Table (7). In first population, the results indicated 
that selection after two cycles of pedigree selection 
led to a desirable decrease in days to maturity by (-
4.86, -9.52 and -6.18%) from the best parent, bulk 
sample and check variety, respectively. Meanwhile, 
in the second population, realized response to 
selection was obtained for plant height by (1.83, 8.23 
and 6.60%) from the best parent, bulk sample and 
check variety, respectively. Moreover, realized 
response to pedigree selection was found for days to 
maturity by (-11.40, -11.40 and -7.89%) from the 
best parent, bulk sample and check variety, 
respectively. The current study, realized response to 
selection was found for days to maturity in both 
populations and plant height in the second population 
only, suggesting that the pedigree selection practice 
is high scope for improvement of these traits under 
drought stress conditions, indicating the role of 
additive gene action for inheritance of these traits. 
Similar results were in line with those obtained by 
Ali (2011) and El-Sayed (2012).  

 
Table 6. Means of the fifteen F5 families (selected under drought stress conditions), best parent, bulk sample and 
check variety after the second cycle of the pedigree selection in both populations. 

 

No.of selected 
family  

Population I No. of selected 
family  

Population II 
Traits Traits 

Plant 
height 

Spike 
length 

No. of spikelets / 
Spike 

Days to 
maturity 

Plant 
height 

Spike 
length 

No. of spikelets / 
Spike 

Days to 
maturity 

Best parent  
Bulk Sample  
Check variety 
(Sids 1)  

115.41 
88.27 
85.0 

10.92 
10.91 
8.73 

21.49 
20.89 
19.59 

142.67 
150.0 
144.67 

Best parent 
Bulk Sample 

Check variety ( 
Sids 1) 

95.34 
89.70 
91.07 

11.30 
15.03 
9.97 

23.10 
25.10 
21.99 

149.0 
143.33 
149.0 

8 76.33 7.35 18.25 130.33 10 80.73 11.78 24.03 121.33 
14 76.11 9.45 18.72 135.33 12 88.9 14.03 26.27 130.33 
16 78.45 9.43 20.03 138.0 15 84.1 12.38 24.93 133.0 
17 77.45 8.81 18.56 141.67 19 82.67 17.03 25.07 133.0 
18 78.17 9.56 18.88 143.0 21 108.57 14.1 23.9 130.33 
20 80.80 9.60 19.95 137.33 22 97.17 16.27 25.03 132.0 
21 86.46 10.39 19.41 141.0 25 105.23 15.65 24.60 137.33 

23 90.67 10.86 22.19 140.33 26 109.63 13.53 23.6 133.67 
24 73.43 9.87 20.34 137.0 34 88.71 13.53 23.47 136.0 
29 99.80 11.53 23.25 137.33 36 90.52 12.01 24.0 126.67 

30 90.46 11.83 23.1 141.67 41 108.3 12.23 25.62 126.33 
39 94.17 9.91 21.04 144.0 45 81.5 15.1 25.30 139.67 
40 82.44 9.76 22.39 145.33 49 109.7 12.07 21.96 128.67 
41 83.27 9.15 19.22 146.0 51 110.53 13.40 24.8 127.0 
47 80.56 9.39 21.09 144.33 57 110.6 14.56 25.30 145.0 

Average 83.24 9.79 20.43 135.73 Average 97.08 13.85 24.39 132.02 
LSD 0.05 

   0.01  
12.04 
16.14 

1.84 
2.47 

2.93 
3.93 

6.34 
8.50 

LSD 0.05 

   0.01  
9.49 
12.73 

1.75 
2.35 

2.38 
3.19 

6.87 
9.21 
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Table 7. Realized gains in the two cycles of pedigree selection for both populations in percentages from the best 
parent, bulk sample and the check variety for all studied traits under drought stress conditions. 

=Population II Population I Item 
Days to 
maturity 

No. of spikelets / 
Spike 

Spike 
length 

Plant 
height 

Days to 
maturity 

No. of spikelets / 
Spike 

Spike 
length 

Plant 
height 

-6.36 3.95 7.52 -0.22 2.49 0.35 -4.45 -17.47 Best parent  
 

C1 
-7.16 8.90 3.74 -5.70 -0.49 4.36 -6.45 -6.82 Bulk sample 
-6.36 10.44 3.97 4.40 0.24 -7.88 -11.09 -8.82 Check variety (Sids1) 
-11.40 5.58 22.57 1.83 -4.86 -4.93 -10.35 -27.87 Best parent  

 
C2 

-11.40 -2.83 -7.85 8.23 -9.52 -2.20 -10.27 -5.70 Bulk sample 
-7.89 10.91 38.92 6.60 -6.18 4.29 12.14 -2.07 Check variety (Sids1) 
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Abstract: Pedigree selection was practiced on two bread wheat populations, namely i.e. (Debeira x Sahel 1) as 
considered population I and (Sids 6 x Sahel 1) as considered population II. Experiments were conducted under 
drought stress conditions (at 12 % soil moisture content) in order to improve some yield and its component traits 
(no. of spikes / plant, biological yield, grain yield / plant and 1000-grain weight). Variance analysis revealed that all 
F3 families in both populations were highly significantly affected by soil moisture content. Also, significant or 
highly significant differences were found among families in both F4 and F5 generations for two populations, except 
no. of spikes/plant in F4 generation in both populations, also biological yield/plant and grain yield/plant in F5 
generation in population I, and also no. of spikes/plant in F5 generation in population II. Results showed that broad 
sense heritability estimates were low to moderately in F3 generation for both populations. Also, estimates of B.S.H 
ranged from low to moderate /high for both F4 and F5 generations in two populations. Moderately differences were 
found between phenotypic and genotypic variability estimates (p.c.v.) and (g.c.v.) for all the three generations in 
both populations. Realized response to selection was found after two cycles of pedigree selection for 1000-grain 
weight in first population and grain yield/plant in the second population. In the first population after two cycles of 
the pedigree selection resulted one superiority family no. 16 which exceeded the best parent ,bulk sample and check 
variety by (18.12, 0.46 and 16.22 %) , (9.10, 3.26 and 28.19 %), (10.47, 29.97 and 2.70 %) and (11.88, 7.91 and 
15.40 %), for no. of spikes / plant, biological yield , grain yield / plant and 1000-grain weight, respectively. In this 
regard, in the second population, the results revealed three families i.e. 21, 26 and 41 were attained the superiority 
for the studied traits. Concerning family no. 21 was exceeded by (30.51, 23.25 and 14.89%), (62.13 , 24.19 and 
51.45 %), (14.43, 51.51 and 70.48 %) and (2.12, 15.31 and 23.29%) for no. of spikes / plant, biological yield , grain 
yield / plant and 1000-grain weight, respectively. Regarding, families no. 26 and 41 were exceeded by (37.34, 5.20 
and 28.29 %) and (48.98, 14.40 and 39.16%), (38.72, 83.68 and 106.67 %) and (11.60, 47.76 and 66.26 %) and 
(12.46, 26.98 and 35.77 %) and (0.25, 13.20 and 21.03%) for biological yield, grain yield / plant and 1000-grain 
weight, respectively.  
[Abd-El-Haleem, S.H.M.; S.M.S. Mohamed and Ehab M.R. Metwali. Efficiency of Pedigree Selection in Bread 
Wheat under Drought Stress ConditionsII – Yield and its component traits. Life Sci J 2012;9(4):3430-3437]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 508 
 
Keywords: Bread wheat, pedigree selection, yield and its component traits, genetic variance, drought stress conditions.  

 
1. Introduction 

Wheat (Triticum aestivum L.) is the most 
important cereal crop in many parts of the world, it is 
a stable diet for more than one third of the world 
population, so it is commonly known as king of 
cereals. In Egypt, the annual consumption of wheat 
grains in Egypt is about 14 million tons, while the 
annual local production is about 8.5 million tons in 
2011(Wheat Res. Dept., 2011). Drought is one of the 
prime a biotic stresses in the world. Water deficiency 
is generally considered as one of the limiting factors 
for crop productivity, which affects physiological as 
well as biochemical processes in plants (Osborne et 
al., 2002). High yield and drought tolerance are the 

main objectives of most wheat breeding programs. 
Thus, successful of breeding program for improving 
wheat under a biotic stress conditions depends on the 
magnitude of genetic variation in the population 
(base population). Moreover, reliable estimates of 
genetic and environmental variations will be helpful 
to estimate heritability ratio and consequently 
predicted genetic advance from selection. These 
estimates are useful to initiate such breeding program 
in order to improve wheat productivity. Developing 
crop cultivars with high grain yield has been the 
principle aim of wheat breeding programs worldwide 
(Bhutta, 2006). Considering that yield is polygenic 
and its heritability is low to achieve high yield, 
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selection is done using yield components 
(Khayatnejad et al., 2010). On the other hand, 
Richards (1996) stated that heritability of this trait 
has been low because of genotype × environment 
interaction; hence, selection based on yield would not 
be profitable for its improvement. Sadiq et al., (1994) 
found high grain yield proved to be the best indicator 
of drought tolerance. Saxen and Bahatia (1970) 
pointed that high heritability is not always associated 
with high genetic advance, but in order to make 
effective selection, high heritability should be 
associated with high genetic gain. Selection for yield 
is one of the most important and difficult challenge of 
plant breeding. The efficiency of a breeding program 
for drought tolerance depends largely on the selection 
criteria and selection method used to achieve genetic 
improvement through selection In addition to the 
complexity of drought itself (Passioura, 2007). 
Growth of wheat grain is reduced depending upon 
degree of water stress and on the rate of stress 
development, thereby limiting final wheat yield 
(Plaut et al., 2004). Breeding for drought tolerance by 
selecting solely for grain yield is difficult, because 
the heritability of yield under drought conditions is 
low, due to small genotypic variance or to large 
genotype-environment interaction variances (Blum, 
1988). Broad sense heritability should be determined 
as the first step before starting any breeding program. 
Heritability measures are the portion of the total 
genetic variance that are due to heritability factors. 
Genetic variance and heritability estimates were 
higher in the irrigated environment than in the 
drought-stressed environment (Nasir ud- Din 1992). 
The ideal genotype for moisture stress conditions 
must combine a reasonably high yield potential with 
specific plant characters which could buffer yield 
against sever moisture stress (Blum, 1983). The 
difficulty in breeding for moisture stress is the use of 
yield as principal selection index because the 
variability as well as heritability is reduced under 
drought stress conditions (Roy and Murthy, 1969; 
Turner, 1986). This causes slow progress in selection 
under drought stress conditions as compared to 
environment with optimal rainfall. Phenotypic and 
genotypic variance, heritability and genetic advance 
have been used to assess the magnitude of variance in 
wheat breeding material (Jhonson et al., 1956; Zaheer 
et al., 1987; Khan, 1990) The heritability was in 
general found to lower under moisture stress 
conditions Singh and Chaudhary (2006). Rab et al. 
(1984) reported that water deficit at tillering stage 
caused reduction in grain yield. Kobata et al., (1992) 
summarized that grain yield and 1000-grain weight 
was reduced under drought stress. Grain yield 
increased with the increase in soil moisture content 

(Dawood et al., 1988). Hassan et al.,(1998) reported 
significant variation in grain yield of wheat 
genotypes grown under different management 
practices. Crop yield losses due to drought stress are 
considerable (Ashraf, 2010). Ismail et al., (2003) 
indicated that drought stress resulted in a significant 
reduction in yield components and vegetative 
attributes of durum wheat genotypes. Using yield 
components and selection criterion should be 
superior to improve yield under drought condition. 
Relative yield performance of genotypes in drought 
stressed and more favorable environments seems to 
be a common starting point in identification of traits 
related to drought tolerance and selection of 
genotypes for use in breeding for dry environment 
(Clarke et al., 1984). The main objective of this study 
was to assess response of two bread wheat 
populations to pedigree selection under moisture 
stress conditions.  

 
2.Materials And Methods 

The present study was carried out at the 
Experimental Farm of the Faculty of Agriculture, Al-
Azhar University, Assiut, Egypt. During four 
successive winter growing seasons, 2004 / 2005, 
2005 / 2006, 2006 / 2007 and 2007 / 2008. The 
objective of this study was to estimate the response to 
pedigree selection under water stress conditions in 
early segregating generations of two bread wheat 
populations. The basic material used in this study 
consisted of two F2 populations of crosses established 
between three varieties, namely, Debeira, Sahel 1 and 
Sids6. The first population was derived from the 
cross (Debeira x Sahel 1) and the second population 
was derived from the cross (Sids 6 x Sahel 1). The 
genetic parameters were estimated in F3, F4 and F5 
generations. The pedigree and origin of the three 
parents and the check variety are presented in Table 
(1). In the first season, (Nov.15 th ,2004), 1000 plants 
from F2 of each of the two populations were grown 
individual with non-replicated plants. Also, the 
parents and check variety (Sids 1) were sown in one 
row for each population, the single row was three 
meter long, 30 cm. wide and contained 30 plants. 
Grains were sown at 10 cm. , spacing with one grain 
per hill. Grains were sown in clay loam soil at 10 cm. 
spacing with one grain per hill.  

Soil samples for moisture determination were 
taken down to 30 cm soil depth by soil auger. The 
samples were weighted and then oven dried. 
Percentage of soil moisture content was calculated on 
oven dry basis. The experiments were grown and 
given one surface –irrigation 30 days after planting 
irrigation (two irrigation were given through the 
whole season, the soil moisture content reached about 
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12 % which is considered moisture stress treatment) 
for all growing seasons . Some soil properties of The 
Experimental Farm are shown in Table (2). All the 

agronomic practices were applied as commonly used 
for growing wheat and carried out according to the 
recommendations set by the Ministry of Agriculture. 

 
Table 1: The pedigree and origin of the three parents and the local check variety used of the two wheat populations 

 

Origin Pedigree Parental name 
  Population I  
(India/Syria) HYBRID-DELHI-2160/5/TOBARI-66/CIANO-

67//BLUEBIRD/3/NAINARI-60*2//TOM-THUMB/SONORA- 
Debeira  

Egypt N.S.732 / PIm // veery " S " D 735-4 S d-1Sd-O S d Sahel 1 
  Population II 
Sids- Egypt Maya " S " /Mon " S " //CMH 74 A.592/3 Sakha 8* 2 Sids 6  
Egypt N.S.732 / PIm // veery " S " D 735-4 S d-1Sd-O S d Sahel 1 
Sids- Egypt HD 2172 /Pavon " S " // 1158. 57 /Maya 74 "S" Sids 1(local check variety) 

 
Table 2. Soil properties of the studied area. 

Depth 
(cm) 

Percentage (%) Texture 
class 

O.M 
(%) 

CaCO3 
(%) 

pH 
EC 

(dS/m) 

Soluble ions (meq/L)  

Sand Silt Clay CO3
=+H

CO - 
Cl- SO4

= Ca++ Mg++ Na+ K+ 

0-30 25.00 39.65 35.35 C.L  1.20 3.50 7.87 1.05 2.50 1.25 6.15 2.70 1.35 5.74 0.11 

 
In the second season (Nov.25 th ,2005), The best 

100 and 99 F3 families for highest grain yield / plant 
were selected to water stress conditions from 
population I and population II, respectively . Parents, 
F3 bulked random sample of each population (a 
mixture of equal number of grains from each plant to 
represent the generation mean) and the check variety 
(Sids 1) were sown in two separated experiments 
using a randomized complete block design of three 
replications. Each family, bulk sample, parents and 
check variety for both populations were represented 
by one row, 3 meter long and 30 cm. apart and 10 
cm. between plants in each replicate. The data were 
recorded and measured on random sample of 7 
guarded plants for each family and the means of the 7 
plants were subjected to the statistical and genetic 
analysis. Selection between and within families was 
practiced. Data were recorded on individual guarded 
plants on basis as no. of spikes / plant, biological 
yield , grain yield / plant and 1000-grain weight. The 
best 66 and 68 F4 families for grain yield / plant were 
selected and saved to give the F4 families from 
population I and II, respectively . 

In the third season (Nov.19 th ,2006), the best 66 
and 68 F4 families for grain yield / plant were 
selected from population I and population II, 
respectively with the parents, F4 bulk sample of each 
population and the check variety Sids1 were sown in 
two separated experiments in a randomized complete 
block design of three replications. The best 19 plants 
from the best 19 families of both populations were 
saved to give the F5 families. Again data were taken 
in the previous season.  

In the fourth season (Nov.30 th ,2007), the 19 F5 
families from each population with the parents , F5 
bulk sample and the check variety Sids1 were sown 
in two separated experiments in a randomized 
complete block design of three replications. The data 
were recorded and measured as in the previous 
seasons. 

 
Statistical analysis:  

Analysis of mean squares with randomized 
complete block design to compute the significance 
for genotypes made according to Snedecor and 
Cochran (1980). The least significant difference 
(L.S.D) test at 0.05 % and 0.01% levels of 
probability, according to Steel and Torrie (1980) was 
used to compare among means. 

Estimates of phenotypic and genotypic variance 
(δ2g + δ2ph) and heritability estimates were 
calculated from the partitioning mean squares 
expectation (EMS) of variance components of the 
selected families according to Al-jiburi et al. (1958), 
Table (3), as follows: 
δ2g = m2-m1/r and δ2ph = δ2g + δ2e where : 
δ2e = m1  

Broad sense heritability (H2 b) was calculated as 
the ratio of genotypic (δ2g) to the phenotypic (δ2g + 
δ2e) variance according to Fehr (1987). 

The genotypic (G.C.V %) and phenotypic 
(P.C.V %) coefficients of variability were estimated 
using the formulae developed by Burton (1952).  
Genotypic coefficient variability:  
 G. C .V. % = (δg / x)100. 
 Phenotypic coefficient variability: 
 P. C .V. % = (δph / x)100. 
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Where: δg and δp are the genotypic and 
phenotypic standard deviations of the family mean, 
and x is the family mean for a given traits. 
 
 
 

Response to selection:  
The realized response to selection was 

estimated as the difference between the mean of the 
selected families and the mean of the best parent, 
bulk population and check variety, Falconer (1989). 
 

 
Table 3: The analysis of variance and mean square expectations 

Source of variance d.f M.S Expected mean square 
Replications 
Genotypes 
Error 

r-1 
g-1 

(r-1)(g-1) 

m3 
m2 
m1 

δ2e +gδ2r 
δ2e + rδ2g 

δ2e 
 
3. Results And Discussion 
I-Analysis of variance and mean performance of 
the base population (F3 families) : 

Analysis of variance for F3 and their parents for 
no. of spikes / plant, biological yield , grain yield / 
plant and 1000-grain weight of the two populations 
are presented in Table (4). Mean squares were highly 
significant differences among families in F3 (base 
population) families in both populations for all 
studied traits, indicating the presence of genetic 
variability among selected families under drought 
stress conditions. Similar results were obtained by 
Subhani and Chowdhry (2000), Asif et al., (2003) 
and Sadeghzadeh and Alizadeh (2005), Ali (2011) 
and El-Sayed, (2012).  

The obtained results in Table (4), showed the 
mean, range, phenotypic (P.C.V.) and genotypic 
(G.C.V.) coefficients of variability and broad sense 
heritability (B.S.H.) for all studied traits. No. of 
spikes/plant ranged from 4.0 to 7.17 spikes with an 
average of 5.52 spikes and 4.34 to 8.67 spikes with 
an average of 6.24 spikes in population I and 
population II, respectively. The minimum biological 
yield/plant was 11.08 and 12.03 gm. to 23.97 and 
38.64 gm. with an average of 16.06 and 23.54 gm. in 
first and second population, respectively. The least 
no. of grain yield/plant ranged from 2.70 and 2.24 
gm. to 11.40 and 13.04 gm. with an average of 6.45 
and 6.12 gm. in population I and populations II, 
respectively. The 1000-grain weight ranged from 
22.50 and 21.50 gm. to 32.0 and 50.88 gm. with an 
average of 27.96 and 40.98 gm. in population I and 
population II, respectively. 

Phenotypic and genotypic coefficients of 
variability and broad sense heritability of F3 plants 
(base population) for all studied traits are presented 
in Table (4). The values of phenotypic coefficients of 
variability (p.c.v.) were (16.80 and 20.08 %), (21.78 
and 25.85%),(29.25 and 39.96%) and (9.41 and 
13.32%) for no. of spikes / plant, biological yield , 
grain yield / plant and 1000-grain weight in first and 

second population, respectively. Also, the values of 
genotypic coefficients of variability (g.c.v.) were 
(9.24 and 11.22%), (13.68 and 15.99%), (20.33 and 
29.0%) and (5.49 and 9.01%) in the same both traits 
and conditions in population I and population II, 
respectively. These results showed sufficient of 
phenotypic and genotypic coefficients of variability 
according to pedigree selection which increases of 
homogeneity of plants. Moderately differences were 
observed between (p.c.v.) and (g.c.v.) in the F3 
generation, indicating the importance of the genetic 
effects in the inheritance of all studied traits.  

Heritability estimate consider one of the most 
important parameters to selection response in early 
generations. From Table (4) results showed clearly 
that the broad sense heritability for the studied traits 
ranged from low 30.23 and 31.21 (no. of 
spikes/plant) for both populations to moderate 48.31 
and 52.68 (grain yield/plant) for first and second 
population, respectively. Similar results were in line 
with those obtained by Dawood et al., (1988), 
Tammam (1989), Nasir ud- Din (1992), Abdel –
Haleem (2003), El-Sayed (2006), Memon et al., 
(2007), Abdel-Moneam and Sultan (2009) and El-
Sayed, (2012), they reported that decreasing in 
genetic variance magnitude and heritability under 
stress conditions.  

 
II -Analysis of variance and performance of 
pedigree selection cycles (F4 and F5 families): 

The analysis of variance for no. of spikes / 
plant, biological yield , grain yield / plant and 1000-
grain weight of the two populations are presented in 
Table (5). Results revealed significant or highly 
significant among families in both F4 and F5 
generations for all studied traits, except no. of 
spikes/plant in F4 generation in both populations, and 
also biological yield/plant and grain yield/plant in F5 
generation in population I, also no. of spikes/plant in 
F5 generation in population II.  
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Table 4: Analysis of variance, means, range, phenotypic and genotypic coefficients of variability and broad sense heritability for 
all studied traits of F3 selected families (base population) in two populations of bread wheat under drought stress conditions in 
2005 / 2006 seas 

 
S.O.V 

 
D.F 

Population I  
D.F 

Population II 

No. of 
spikes/plant 

Biological 
yield 

Grain 
yield/plant 

1000-grain 
weight 

No. of 
spikes/plant 

Biological 
yield 

Grain 
yield/plant 

1000-grain 
weight 

Replications 2 16.42** 1190.66** 122.45** 69.36** 2 9.71** 88.76* 0.48 9373.40** 
Genotypes 99 1.36** 21.55** 7.13** 11.39** 98 2.53** 64.04** 11.86** 54.87** 
Error 198 0.61 7.98 2.81 4.63 196 1.05 22.39 2.81 15.54 
Mean ± S.E 
(F3 selected 
families) 

 5.52±0.45 16.06±1.57 6.45±0.78 27.96±1.23  6.24±0.60 23.54±2.76 6.12±0.97 40.98±2.32 

Best parent  5.83 13.15 9.77 30.0  6.17 21.51 6.02 41.75 
Bulk sample  4.67 12.37 5.53 28.5  5.5 19.26 4.61 43.18 
Check variety 
 (Sids1) 

 5.34 14.48 5.45 29.75  6.5 19.85 6.2 40.92 

Range  4.0-7.17 11.08-23.97 2.7-11.4 22.5-32.0  4.34-8.67 12.03-38.64 2.24-13.04 21.5-50.88 
P.C.V %  16.80 % 21.78 % 29.25 %  2  9.41%  20.08% 25.85% 39.96% 13.32% 
G.C.V %  9.24 % 13.68% %  20.33  5.49%  11.22% 15.99% 29.0% 9.01% 
B.S.H %  30.23% 39.49% 48.31% 34.10%  31.21% 38.27% 52.68% 45.77% 

 

Results presented in Table (5) showed that 
mean, range, phenotypic and genotypic coefficients 
of variability and broad sense heritability for all 
studied traits. From obtained results, no. of 
spikes/plant ranged from 4.19 to 5.80 spikes with an 
average 4.99 spikes/plant and from 4.74 to 6.52 
spikes with an average 5.68 spikes/plant for first 
population in the F4 and F5 generations , respectively. 
For second population, no. of spikes/plant ranged 
from 4.09 to 6.33 spikes with an average 5.30 
spikes/plant and from 5.59 to 8.64 spikes with an 
average 7.09 spikes/plant in the F4 and F5 
generations, respectively. The least biological 
yield/plant was 23.29 to 45.45 gm. with an average 
35.27 gm. and from 17.89 to 27.82 gm. with an 
average 21.43 gm. for population I in the F4 and F5 
generations, respectively. Meanwhile, for population 
II, biological yield/plant ranged from 23.22 to 48.55 
gm. with an average 36.07 gm. and ranged from 
20.94 to 42.77 gm. with an average of 34.77 gm. in 
both F4 and F5 generations, respectively. For first 
population, the minimum of grain yield/plant was 
9.44 and the maximum was 18.47 gm. with an 
average 14.17 gm. while, the minimum was 6.86 and 
the maximum was 9.31 gm. with an average 7.73 gm. 
in the F4 and F5 generations, respectively. For 
population II , grain yield/plant ranged from 4.96 to 
16.89 gm. with an average 9.93 gm. and ranged from 
7.30 to 15.19 gm. with an average 10.25 gm. in both 
F4 and F5 generations, respectively . The weight of 
1000-grain ranged from 37.41 to 54.83 gm. with an 
average of 45.21 gm. and from 35.06 to 44.60 gm. 
with an average 39.97 in population I in the F4 and F5 
generations, respectively. For second population the 
1000-grain weight ranged from 37.0 to 61.38 gm. 
with an average of 46.29 gm. and from 28.72 to 46.6 
gm. with an average of 37.18 gm. in both F4 and F5 
generations, respectively. 

Estimates of phenotypic (p.c.v.) and genotypic 
(g.c.v.) coefficients of variation and broad sense 
heritability (B.S.H.) of all studied traits are presented 
in Table (5). The values of phenotypic coefficient 
variability (p.c.v.) of no. of spikes / plant, biological 
yield , grain yield / plant and 1000-grain weight were 
(11.16 and 11.68 %),(22.62 and 17.54 %), (31.34 and 
16.21%) and (10.64 and 8.60 %) in population I for 
both F4 and F5 generations, respectively. In addition, 
for population II, the values of phenotypic 
coefficients of variability (p.c.v.) for the same traits 
were (14.74 and 17.62 %), (19.45 and 21.70 %), 
(36.04 and 31.60 %) and (12.96 and 15.09 %) for 
both F4 and F5 generations, respectively. Also, the 
values of genetic coefficients of variability (g.c.v.) of 
the same traits were (3.47 and 5.28 %) , (6.97 and 
7.96 %), (8.32 and 1.83 %) and (8.75 and 6.36 %) in 
first population for both F4 and F5 generations, 
respectively. In this regard , for the second 
population, the values of genotypic coefficients of 
variability for the same traits were (8.85 and 9.36 %), 
(10.39 and 14.34 %), (20.56 and 18.97 %) and (10.95 
and 12.65 %) for both F4 and F5 generations, 
respectively.  

The values of broad sense heritability (B.S.H.) 
of no. of spikes / plant, biological yield , grain yield / 
plant and 1000-grain weight Table (5), were (9.68 
and 20.46%), (9.51 and 20.59 %), (7.05 and 1.27 %) 
and (67.59 and 54.70 %) in population I for both F4 
and F5 generations ,respectively. Meanwhile, for 
population II it was (36.07 and 28.21 %), (28.55 and 
43.66 %), (32.55 and 36.03 %) and (71.36 and 70.28 
%) of the same traits for the F4 and F5 generations, 
respectively. These results indicated that drought 
stress conditions resulted in lower broad sense 
heritability. Similar results were in agreement with 
those obtained by Stuber et al., (1962), Johanson et 
al., (1966) and Asay and Johanson (1990). 
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Table 5: Mean squares, means, range phenotypic and genotypic coefficients of variability and broad sense heritability for all 
studied traits of both F4 and F5 generations in two populations of bread wheat under drought stress conditions in both 2006/2007 
and 2007/2008 seasons.  

 

Population II D.F 
 

Population I  
D.F 

 
S.O.V 

 
Generations 1000-grain 

weight 
Grain 

yield/plant 
Biological 

yield 
No. of 

spikes/plant 
1000-grain 

weight 
Grain 

yield/plant 
Biological 

yield 
No. of 

spikes/plant 
62.41**  63.73**  862.77** 5.56 2 10.75 111.11** 1136.83** 0.29 2 Replications  

F4 89.68**  23.71**  91.01** 6.15 67 52.62** 23.61* 102.98* 0.34 65 Families 
10.0  8.74  35.59 5.19 134 7.28 19.96 66.33 0.27 130 Error 

6.28  3.69  332.49** 10.10** 2 4.97 6.91 91.35** 0.80 2 Replications  
F5 64.71**  16.86**  113.13** 2.10 18 24.4** 1.73 18.36 0.63* 18 Families 

9.25  5.81  33.23 1.15 36 5.01 2.31 11.97 0.33 36 Error 
46.29±1.85  9.93±1.70  36.07±3.42 5.30±0.36  45.21±1.58 14.17±2.65 35.27±4.38 4.99± 0.3  Mean ± S.E 

(F4 selected 
families) 

 
 
 
 
 

F4 

38.5  6.13  24.17 4.94  46.08 10.17 33.92 4.95  Best parent 
51.67  4.68  27.51 4.46  50.38 7.94 30.77 5.16  Bulk sample 
42.84  4.84  29.33 4.94  44.0 11.61 38.20 5.01  Check variety 

(Sids1) 
37.0-61.38  4.96-16.89  23.22-48.55 4.09-6.33  37.41-

54.83 
9.44-18.47 23.29-

45.45 
4.19 – 5.80  Range 

12.96%  36.04%  19.45% 14.74%  10.64% 31.34% 22.62% 11.16%  P.C.V % 

10.95%  20.56%  10.39% 8.85%  8.75% 8.32% 6.97% 3.47%  G.C.V % 
71.36%  32.55%  28.55% 36.07%  67.59% 7.05% 9.51% 9.68%  B.S.H % 

37.18±1.77  10.25±1.50  34.77±3.27 7.09±0.61  39.97±1.33 7.73±0.72 21.43±1.93 5.68±0.35  Mean ± S.E 
(F5selected 
families) 

 
 
 
 

F5 
40.13  10.95  26.38 6.62  38.04 7.93 23.51 5.52  Best parent 
35.54  8.27  34.44 7.01  39.44 6.74 24.84 6.49  Bulk sample 
33.24  7.35  28.24 7.52  36.88 8.53 20.01 5.61  Check variety 

(Sids1) 
28.72- 

46.6  
7.3-15.19  20.94-42.77 5.59-8.64  35.06-44.6 6.86-9.31 17.89-

27.82 
4.74-6.52  Range 

15.09%  31.60%  21.70% 17.62%  8.60% 16.21% 17.54% 11.68%  P.C.V % 

12.65%  18.97%  14.34% 9.36%  6.36% 1.83% 7.96% 5.28%  G.C.V % 

70.28%  36.03%  43.66%  28.21%    54.70%  1.27%  20.59%  20.46%    B.S.H % 

 
III- Realized gains to pedigree selection: 

 The realized response to selection according 
Falconer, 1989, measured as the deviation percentage 
of the overall cycle mean from the best parent ,bulk 
sample and the check variety are shown in Table (6). 
In first population, the results indicated that selection 
after two cycles of pedigree selection led to a 
desirable increase in 1000-grain weight by (5.07, 
1.34 and 8.38 %) from the best parent, bulk sample 
and check variety ,respectively. Meanwhile, in the 
second population, realized response to selection was 
obtained for grain yield/plant by (31.80, 0.96 and 
23.12 %) from the best parent ,bulk sample and check 
variety, respectively. In this present study, realized 
response to selection was found for 1000-grain 
weight in first population and grain yield/plant in the 
second population, suggesting that the pedigree 
selection practice is high scope for improvement of 
these traits under drought stress conditions, indicating 
the role of additive gene action for inheritance of 
these traits.  

Means of the selected families after two cycles 
of pedigree selection of no. of spikes / plant, 
biological yield, grain yield / plant and 1000-grain 
weight for both populations are presented in Table 
(7). In the first population after two cycles, the 

pedigree selection resulted one superior family no. 16 
which exceeded the best parent ,bulk sample and 
check variety by (18.12, 0.46 and 16.22 %) , (9.10, 
3.26 and 28.19 %), (10.47, 29.97 and 2.70 %) and 
(11.88, 7.91 and 15.40 %), for the previous studied 
traits, respectively. Regarding, in the second 
population, the results Table (7) revealed three 
families no. 21, 26 and 41 were attained the 
superiority for the studied traits. Concerning family 
no. 21 was exceeded by (30.51, 23.25 and 14.89%), 
(62.13, 24.19 and 51.45 %), (14.43, 51.51 and 70.48 
%) and (2.12, 15.31 and 23.29%) for no. of spikes / 
plant, biological yield, grain yield / plant and 1000-
grain weight, respectively. Meanwhile, families no. 
26 and 41 were exceeded by (37.34, 5.20 and 28.29 
%) and (48.98, 14.40 and 39.16%), (38.72, 83.68 and 
106.67 %) and (11.60, 47.76 and 66.26 %) and 
(12.46, 26.98 and 35.77 %) and (0.25, 13.20 and 
21.03%) for biological yield, grain yield / plant and 
1000-grain weight, respectively. These results 
concluded that applying of pedigree selection to 
improve  yield and its component traits after two 
cycles were effective to isolate high yielding 
genotypes in both populations under drought stress 
condition. Similar results were in line with obtained 
by Ali (2011) and El-Sayed, (201)2. 
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Table 6: Realized gains in the two cycles of pedigree selection for both populations in percentages from the best 
parent, bulk sample and the check variety for all studied traits under drought stress conditions. 

Population II Population I Item 
1000-grain 

weight 
Biological 

yield 
Grain 

yield/plant 
No. of 

spikes/plant 
1000-grain 

weight 
Grain 

yield/plant 
Biological 

yield 
No. of 

spikes/plant 
20.23 61.99 49.23 7.29 -1.89 39.33 3.98 0.81 Best parent  

 
C1 

-10.41 112.18 31.12 18.83 -10.26 78.46 14.62 -3.29 Bulk sample 
8.05 105.17 22.98 7.29 2.75 22.05 -7.67 -0.40 Check variety 

(Sids1) 
-7.35 -6.39 31.80 7.10 5.07 -2.52 -8.85 2.90 Best parent  

 
C2 

4.61 23.94 0.96 1.14 1.34 14.69 -13.73 -12.48 Bulk sample 
11.85 39.46 23.12 -5.72 8.38 -9.38 7.10 1.25 Check variety 

(Sids1) 
 

 
Table 7: Means of the fifteen F5 families (selected under drought stress conditions), best parent, bulk sample and check variety 
after the second cycle of the pedigree selection in both populations.  

 

No.of selected 
family 

Population I  
No.of selected 

family 

Population II 
Traits Traits 

No. of 
spikes/plant 

Biological 
yield 

Grain 
yield/plant 

1000 -
grain 

weight 

No. of 
spikes/plant 

Biological 
yield 

Grain 
yield/plant 

1000-
grain 

weight 
Best parent 
Bulk Sample 
Check variety 
(Sids 1) 

5.52 
6.49 
5.61 

23.51 
24.84 
20.01 

7.93 
6.74 
8.53 

38.04 
39.44 
36.88 

Best parent 
Bulk Sample 
Check variety 

(Sids 1) 

6.62 
7.01 
7.52 

26.38 
34.44 
28.24 

10.95 
8.27 
7.35 

40.13 
35.54 
33.24 

8 5.25 17.89 7.30 41.48 10 7.11 20.94 7.93 46.60 
14 5.72 19.29 6.86 40.34 12 6.96 31.06 10.23 36.28 
16 6.52 25.65 8.76 42.56 15 7.32 30.29 12.52 34.70 
17 5.95 21.43 8.08 39.84 19 6.00 40.48 7.56 36.53 

18 5.68 20.40 8.60 43.96 21 8.64 42.77 12.53 40.98 
20 5.42 20.19 7.69 35.06 22 6.74 39.15 8.47 28.72 
21 5.88 20.27 7.97 39.91 25 5.82 41.64 7.30 35.32 
23 5.32 21.46 9.31 43.29 26 7.45 36.23 15.19 45.13 
24 5.87 21.21 7.07 38.81 34 7.60 36.18 8.20 33.38 

29 6.50 27.82 7.12 39.37 36 7.15 25.99 7.63 32.01 
30 5.86 24.28 7.43 35.61 41 7.21 39.30 12.22 40.23 

39 5.61 21.18 6.89 39.87 45 5.59 34.81 12.21 36.47 
40 4.74 19.9 8.16 37.41 49 8.42 32.12 12.45 36.40 
41 5.41 20.2 7.51 37.43 51 8.06 34.29 10.25 32.35 

47 5.54 20.28 7.17 44.60 57 6.35 35.56 9.12 42.65 
Average 5.68 21.43 7.73 39.97 Average 7.09 34.77 10.25 37.18 
LSD 0.05 

0.01 
0.95 
1.28 

5.73 
7.68 

2.52 
3.38 

3.71 
4.97 

LSD 0.05 

0.01 
1.78 
2.39 

9.55 
12.80 

3.99 
5.35 

5.04 
6.75 
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1. Introduction 

In recent years, green supply chain management 
(GSCM) initiatives have gained considerable 
prominence. However, how much value it brings to 
organizations is still being investigated. As a result of 
global economic development and high levels of 
industrialization, the environmental protection 
problems faced by each country grow on a daily basis 
and are greatly endangering the natural environment. 
Environmental management has thus become a topic 
of mutual concern of businesses, government and 
consumers. GSCM can be considered as an 
environmental innovation from the DoI view. Since its 
introduction by Rogers (1962), DoI has been widely 
applied to describe the patterns of innovation 
adoption, explain the mechanism, and assist in 
predicting whether and how an innovation will be 
successful. Important characteristics of an innovation 
include: relative advantage, compatibility, complexity, 
trialability, and observability. As an emergent 
environmental management philosophy which 
incorporates supply chain members, GSCM can be 
considered as a relatively advanced organizational 
technological innovation for manufacturers to improve 
their environmental performance (Narasimhan and 
Carter, 1998). GSCM can be also used in parallel, and 
overlaps, with other current environmental 
innovations such as cleaner production and 
environmental management systems, further 
indicating its compatibility. Today’s business 

environment is characterized by increasing 
uncertainties. GSCM has emerged as an important 
new approach for enterprises to achieve profit and 
market share objectives by reducing environmental 
risk and impact. In supply chains with multiple 
vendors, manufacturers, distributors and retailers, 
whether regionally or globally dispersed, performance 
measurement is challenging because it is difficult to 
attribute performance results to one particular entity 
within the chain. Theoretical research suggests that 
supply chain integration provides a significant 
competitive advantage. However, apart from 
contributing to a better understanding of SCM, it falls 
short of proposing any specific implementation path to 
SCM. 

Green Purchasing is defined as an 
environmentally conscious purchasing initiative that 
tries to ensure that purchased products or materials 
meet environmental objectives set by the purchasing 
firm, such as reducing the sources of wastage, 
promoting recycling, reuse, resource reduction, and 
substitution of materials. Useand secondary use 
(repairability, remanufacturability and recyclability). 
Redesigned products will only be effective if they are 
able to provide at least the services of the products 
they replace. Life-cycle analysis is an important sub-
concept to Green Design. Life-cycle analysis was 
introduced to measure environmental and resource 
related products to the production process. Reverse 
logistics activities differ from those of traditional 
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logistics .Reverse logistics networks have some 
generic characteristics related to the coordination 
requirement of two markets, supply 
uncertainty,returns disposition decisions, 
postponement and speculation Dowlatshahi and Carter 
and Ellram define reverse logistics as a process where 
a manufacturer accepts previously shipped products 
from the point for consumption for possible recycling 
and re-manufacturing. Recent studies of GSCM can be 
separated into two ways: framework for GSCM, and 
performance measurement. Some frameworks propose 
how to improve the collaborative relationships 
between manufacturers and suppliers, to explore the 
gaps between the framework and the present state, to 
aid managerial decision making, or to develop general 
procedure towards achieving and maintaining the 
green supply chain (Beamon, 1999). The idea of 
GSCM is to eliminate or minimize waste (energy, 
emissions, chemical / hazardous, solid wastes) along 
supply chain (Hervani et al. 2005). In green product 
design, analysis is made to assess the environmental 
impact during the useable life cycle and afterwards, 
and attempts are made to minimize adverse effects. 
Modular design and easy disassembly options help in 
repair and remanufacturing of the end-of-use returns, 
and recycling of end-of-life returns. Logistics is the 
function responsible for moving materials through 
supply chains, where a supply chain is the series of 
activities and organisations through which materials 
move on their journey from initial suppliers to final 
customers. Logistics management is essentially an 
integrative process that seeks to optimise the flows of 
materials and supplies through the organisation and its 
operations to the customer. Logistics has always been 
central to, and essential for, economic activity. 
Decisions about transportation involve mode 
selection, shipment size, and routing and scheduling. 
GSCM is one of the best strategies for meeting the 
challenge to reduce carbon emission and enhance 
sustainability because of its potential to improve the 
environmental performance of any organizations. 
2. Literature review  
2.1. Supply chain management 

Supply chain management (SCM) can be defined 
as the “systematic and strategic coordination of the 
traditional business functions within a particular 
company and across businesses within the supply 
chain, with the aim of improving the long-term 
performance of the individual companies and the 
supply chain as a whole” (Mentzer et al., 2001). 
Supply chain management often refers either to a 
process-oriented management approach to sourcing, 
producing and delivering goods and services to end 
consumers or, in a broader meaning, to the co-
ordination of the various actors belonging to the same 
supply chain (Harland, 1996) . SCM is such a broad 

notion that it can be approached from many different 
perspectives: purchasing and supply, logistics and 
transportation, industrial organisation, marketing, 
strategic management, and many others (Croom et al., 
2000) the breadth of the concept is also the main 
reason why it still lacks a unitary and widely accepted 
definition. In SCM, each supply chain member 
performs a specific added value function in relation to 
the product/service as it progresses towards the final 
consumer” (Ritchie and Brindley 2002). Although 
SCM adds value to the process, it is important to note 
that a basic premise of SCM is that value must 
increase faster than the costs associated with creating 
that value; i.e., efficiently managing the supply chain 
(Lockamy and Smith 1997). The core purpose of SCM 
has been, since it was established more than two 
decades ago (Stevens, 1989), to break down functional 
silos and cooperate within the same logistics system, 
with the common goal being to serve the end 
customers with a smooth, flexible and cost efficient 
flow of goods (Mentzer et al., 2001). As a key factor 
for SCM, the matter of coordination also becomes the 
main challenge from top management’s point of view 
(Lancioni, 2000). The nature of SCM needs a force 
standing above the functional silos and focusing on 
the complete “horizontal organisation” (Mangan and 
Christopher, 2005). 
2.2. Green Supply chain management 

Green supply chain management has considered 
the supply chain of various links of environmental 
problem and paid attention to environmental 
protection and to promote coordinated development of 
economy and environment. Judging from the 
composition of green supply chain, participate in the 
green supply chain of basic are mainly suppliers, 
manufacturers, distributors and retailers enterprise and 
end users. GSCM, advocating efficiency and synergy 
between partners, facilitates environmental 
performance, minimal waste and cost savings (Rao 
and Holt, 2005), and is attracting the increasing 
interest of researchers and practitioners of operations 
and supply chain management. GSCM has emerged 
‘‘as an important new archetype for enterprises to 
achieve profit and market share objectives by lowering 
their environmental risks and impacts while raising 
their ecological efficiency’’ (Zhu et al., 2005). Green 
marketing has been defined by different scholars in 
different ways. There seem to be three main views on 
its definitions. The first view is linking green 
marketing to identifying and satisfying green 
customers, and promoting environmentally-friendly 
products. For example, Banyte et al. define it as 
“determining the need to know the new, so called 
green, consumer and to adapt marketing decisions to 
the focus on ascertaining the expectations and 
satisfying the needs of such a consumer” (Banyte, 



http://www.lifesciencesite.com2012;9(4)                                                           JournalLife Science  

 

3440 
 

Brazioniene, & Gadeikiene, 2010). Sustainable supply 
chain management is defined as “the strategic, 
transparent integration and achievement of an 
organization's environmental, social and economic 
goals in the systematic co-ordination of key inter-
organizational business processes for improving the 
long-term economic performance of the individual 
company and its chains” (Carter & Rogers, 2008). 
SSCM is sometimes referred to as closed-loop supply 
chainmanagement or green supply chain management. 
Closed-loop supply chains are those supply chains 
where care is taken of items once they are no longer 
desired or can no longer be used. A closed-loop 
supply chain consists of a forward chain and a reverse 
chain (Yuan & Gao, 2010). First, the green supply 
chain strategy composed by five basic collocation 
factors including green operation strategy, green 
outsourcing strategy, green channel strategy, green 
client service strategy and green asset network should 
be established. Second, the green supply strategic 
culture should be established, and the green supply 
chain management should be integrated into enterprise 
culture. Finally, the green supply chain strategy which 
can be organically integrated with green product 
strategy and green market strategy should be 
developed. Therefore, the green supply chain strategy 
which can accord with the competitive strategy, client 
demand strategy, strength status of textile and apparel 
enterprise and fit in with the environment should be 
developed. Managing supply chain sgainednotoriety in 
practice as evidenced by the management and 
engineering literatureintheearly 20th century 
(Svensson, 2001; Askarany et al., 2010). Some of the 
initial best practices of modern supply chains, such as 
lean and just - in-time (JIT) manufacturing can 
betraced to Henry Ford’s efforts to vertically integrate 
the automotive supply chain and organiza - tional 
practices. The concept of JITand SCM at that time 
focused on enhancing operational efficiency and 
minimizing waste (Bornholt, Faurote, 1928). The 
purpose of the minimization of waste was not for 
environmental, but economic reasons. Waste means 
greater economic loss (Lai and Cheng, 2009). 
2.3. Barriers to the GSCM implementation 

Approaches towards Green Supply Chain 
Management (GSCM) practice have been identified 
by various researches; they are briefly outlined below. 
Shang et al. (2010) conducted a study based on six 
dimension of green supply chain management i.e. eco 
design, green manufacturing and packaging, 
environmental participation, green marketing, stock 
and suppliers. The results inferred that the firms which 
were focusing on green marketing had been successful 
competitors against the rivals. Quinghu Zhu et al 
(2008) conceptualize Green Supply Chain 
Management practices implementation as 

encompassing different dimensions of practices 
including Green Procurement, Internal Environmental 
Management, Eco Design, Customer Cooperation, and 
Investment Recovery. Ramudhin A., et al. (2010) 
proposed a strategic planning model and insisted that 
internal and external control mechanism are of great 
importance to decision makers while designing 
sustainable supply chain network. GSCM scope 
ranges from implementing and monitoring of the 
general environment management programmes to 
more creating or controlling practices implemented 
through various R(Reduce,Re-use, Rework, Reclaim, 
Recycle, Remanufacture, Reverse logistics, etc.) 
towards attaining a GSCM waste minimization is 
being considered as an important strategic. The waste, 
which is non-value adding activity, carried out in any 
operation. Waste is the most commonly perceived 
enemy to environmental protection in manufacturing 
and production operations. That is, manufacturing and 
production processes are viewed as the culprits in 
harming the environment, in the forms of waste 
generation, ecosystem disruption, and depletion of 
natural resources (Jamal Fortes, 2009). Table 1 
illustrates the Effective Barriers in implementation of 
GSCM. 
 
Table 1. Barriers to the GSCM implementation 
Barriers 
-Lack of sustainable GSCM practices in organizations vision 
and mission 
-Lack of corporate leadership and support 
-Lack of knowledge and Experience 
-Lack of understanding among supply chain stakeholders 
-Poor organizational culture 
-Lack of green initiatives 
-Shortage of resources 
-Lack of technology infrastructure 
-Competition and Uncertainty 
-Financial implications 
-Lack of demand and public awareness 
-Perceived lack of government support 
Source : Balasubramanian (2012) 
 
2.4. Analytic network process (ANP) 

Analytic network process (ANP) is an 
MCDM method that takes simultaneously, several 
criteria, both qualitative and quantitative, into 
consideration, allowing dependence and feedback and 
making numerical tradeoffs to arrive at a synthetic 
conclusion indicating the best solution out of a set of 
possible alternatives. ANP was officially introduced 
by Saaty (1996) as a generalization of the analytic 
hierarchy process (Saaty, 1980). The analytic network 
process is the generalization of the analytical 
hierarchy process (AHP) as it incorporates feedback 
and interdependent relationships among decision 
criteria and alternatives (Jharkharia and Shankar, 
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2007). Technically, the model consists of clusters and 
elements. The dominance or relative importance of 
influence is the central concept. The ANP provides a 
general framework to deal with decisions without 
making assumptions about the independence of 
higher-level elements from lower-level elements and 
about the independence of the elements within a level 
as in hierarchal decision making methods. In fact, the 
ANP uses a network without the need to specify 
levels. 

The generalized supermatrix of ahierarchy 
with three levels–which is used in this paper–is as 
follows: 
 
																					�1				 �2				 �3

� =
�1
�1
�1

�
�11 �12 �13
�21 �22 �23
�31 �32 �33

� 

 
W is apartitioned matrix because itsentries 

are composed of the vectors obtained from the 
pairwise comparisons. Since W is a column stochastic 
matrix, its limiting priorities depend on the 
reducibility and cyclicity of that matrix.If the matrix is 
irreducible and primitive, the limiting value is 
obtainedbyraising W to powers suchasin Eq.(1) in 
order to obtain the global priority vectors (Saaty 
andVargas,1998). 

 
lim
�→�

�� 

 
Finally, after the supermatrix is assured of 

being column stochastic, it is raised to a sufficiently 
large power until convergence occurs (Saaty, 1996). In 
other words, the supermatrix is the nraised to limiting 
powers to become W2k+1, where k is an arbitrarily 
large number to capture all the interactions and to 
obtain asteady-state outcome. 
3. Research methodology 

Questionnaire was adopted to collect data from a 
series of managers in Petrochemical industry. In this 
study the ANP method is used to evaluation of 
Effective Barriers in implementation of GSCM. This 
research designed one questionnaire for ANP. . The 
objects were professional experts of the Petrochemical 
industry in Iran (15 experts). The Effective Barriers in 
implementation of GSCM in this study are as follows: 
-Lack of sustainable GSCM practices in organizations 
vision and mission -Lack of corporate leadership and 
support -Lack of knowledge and Experience -Lack of 
understanding among supply chain stakeholders -Poor 
organizational culture -Lack of green initiatives -
Shortage of resources -Lack of technology 
infrastructure -Competition and Uncertainty -Financial 
implications -Lack of demand and public awareness -
Perceived lack of government support. 

4. Analysis and results 
According to the connections developed in the 

model, all pairwise comparisons were completed. 
ANP uses a verbal scale developed by Saaty (1980), 
which enables the experts to incorporate subjectivity 
and experience. ANP and its software SuperDecisions 
also enable the decision-maker to evaluate his/her 
judgments with the inconsistency ratio denoted by IR. 
The judgment matrixes are said to be consistent if IR≤ 
0.1 (Saaty, 1980, 1996). If there is inconsistency in a 
matrix, the decision-maker needs to check his/her 
judgments to make them better to satisfy IR≤ 0.1. The 
resulting final priorities for the proposed ANP model 
can be read from limit supermatrix (LSM) in Table 2. 
Final prioritization of Barriers to implementation of 
Green Supply Chain Management is shown in table 2. 
Result show that, the Lack of understanding among 
supply chain stakeholders is the most important 
Barrier in implementation of Green Supply Chain 
Management .Also less important Barrier in 
implementation of Green Supply Chain Management 
is Competition and Uncertainty. Lack of 
understanding among supply chain stakeholders is the 
most important Barrier with weight of 0.1065, 
followed by Lack of green initiatives with weight of 
0.1049, Lack of corporate leadership and support with 
weight of 0.0981and Poor organizational culture with 
weight of 0.0947 etc.  
 
Table 2. final prioritization of Barriers   
Barriers prioritization 

Based on 
limited 
weighted 
supermatrix 

prioritization 
of Un-
weighted 

Priority 

-Lack of sustainable 
GSCM practices in 
organizations vision and 
mission 

0.044 0.0744 9 

-Lack of corporate 
leadership and support 

0.058 0.0981 3 

-Lack of knowledge and 
Experience 

0.054 0.0914 5 

-Lack of understanding 
among supply chain 
stakeholders 

0.063 0.1065 1 

-Poor organizational 
culture 

0.056 0.0947 4 

-Lack of green 
initiatives 

0.062 0.1049 2 

-Shortage of resources 0.051 0.0863 6 
-Lack of technology 
infrastructure 

0.049 0.0829 7 

-Competition and 
Uncertainty 

0.031 0.0524 12 

-Financial implications 0.035 0.0592 11 
-Lack of demand and 
public awareness 

0.042 0.0711 10 

-Perceived lack of 
government support 

0.046 0.0778 8 
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5. Conclusions  
The implementation of green supply chain 

management can maximize the resource utilization, 
reduce the resource consumption and enhance its 
international image with the improvement of its 
operation performance so as to promote the 
compatibility between enterprises and society and 
environment, thus achieving sustainable development. 
This study is used the Analytic Network Process 
(ANP) method to find influential Barriers in 
implementation of GSCM. The results of this paper 
indicate that the Lack of understanding among supply 
chain stakeholders is the most important Barrier in 
implementation of Green Supply Chain Management 
.Also less important Barrier in implementation of 
Green Supply Chain Management is Competition and 
Uncertainty. The managerial implications and 
conclusions are discussed. The result of this study can 
hopefully help the company evaluate and analyze the 
suitable supplier which focuses on this research. There 
are useful implications of our study for both 
developed and developing countries on the diffusion 
of GSCM and other corporate environmental 
practices. We found that international policies can 
influence developing country adoption of 
environmental management practices. This study 
contains several limitations that future studies need to 
have further examine. First, this study applies the 
ANP to influential Barriers in implementation of 
GSCM through individual rather than a full-fledged 
industrial survey. Second, GSCM is still a fairly new 
concept which has not been widely implemented in 
the industry; hence, the expert system only bases on 
few industrial and professional experts. Future 
research can also use different methods to identify 
more criteria to justify the GSCM performance. 
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Abstract: Generation system reliability is an important factor in the long term planning for future system capacity 
expansion to make sure that the total installed capacity is sufficient to support demand. The planning process utilizes 
reliability indices as criteria to decide on new investments in new generation capacities. Generation system 
reliability is evaluated by using different indexes. In this paper, Expected Energy Not Served (EENS) is simulated to 
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1. Introduction 

Electricity has been the driving force for 
economies of the world and provides day-to-day 
necessity for the population in the world. The 
generation, transmission and retailing of electricity 
have existed hundreds of years in providing the much 
needed electricity. Due to the nature of electricity 
systems, the variable demand at every moment needs 
to be met by consistent electricity supply in making 
sure the continuous availability of the resources. Not 
meeting the demand in any case will lead to a huge 
loss of income to the generators as well as to the 
consumers. The reliability of the generation, 
transmission and distribution of electricity in this 
sense is crucial for the continuous supply of 
electricity to meet the demand. 

A modern power system is complex, highly 
integrated and very large. Fortunately, the system can 
be divided into appropriate subsystems or functional 
areas that can be analyzed separately [1]. These 
functional areas are generation, transmission and 
distribution. The function of the generation system is 
to make sure enough capacity is available to meet the 
load/demand at any time. Transmission and 
distribution systems need to be reliable in making 
sure the electricity generator can be delivered to the 
consumers. System planners have been assigned the 
role of planning for forecasting the load into the 
future and plant capacity addition to meet the load 
and provide a level of reliability in case some of the 
plants are out on maintenance or breakdown. 
Probabilistic method is often used to determine the 
system reliability and the system reliability can be 
summed up into a single value, the reliability indices. 
Reliability studies are conducted for two purposes. 
Long-term evaluations are performed to assist in 

system planning and short-term evaluations to assist 
in day to day operating decisions. In short, these 
reliability indices (for long-term evaluations) are 
used by system planners and the authorities to decide 
on and advice for new investments in building new 
generation capacities [1]. 

Generation system reliability is an important 
aspect in the planning for future system capacity 
expansion. It provides a measurement of reliability or 
adequacy to make sure that the total generation 
system capacity is sufficient to provide adequate 
electricity when needed [1]. 

In this paper an important reliability index 
EENS is evaluated for generation system. The 
proposed index is simulated by using analytically 
method. Effects of changing system parameters such 
as FOR are tested on the EENS. 
 
2. Generation system reliability 

Reliability has been and always is one of the 
major factors in the planning, design, operation, and 
maintenance of electric power system. Generation 
system reliability focuses on the reliability of 
generators in the whole electric power system where 
electric power is produced from the conversion 
process of primary energy (fuel) to electricity before 
transmission. The generation system is an important 
part of the electricity supply chain and it is crucial 
that enough electricity is generated at every moment 
to meet the demand. Generating units will 
occasionally fail to operate and the system operator 
has to make sure that enough reserve is available to 
be operated when this situation happens [2-31]. 

Reliability of the generation system is 
divided into adequacy and security [32]. System 
adequacy relates to the existence of sufficient 
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generators within the system to satisfy the consumer 
load demand or system operational constraints. 
System adequacy is associated with static conditions 
of the system and do not include system disturbances. 
System security on the other hand relates to the 
ability of the system to respond to disturbances 
arising within the system. Therefore system security 
is associated with the response of the system to 
whatever perturbation it is subjected to. In this study, 
the reliability evaluations will be focused on the 
generation system adequacy and will not take into 
account system security. 

The basic modeling approach for the 
generating system adequacy assessment consists of 
three parts as shown in Figure 1. The generation and 
load models are convolved to form an appropriate 
risk model where the element of interest is the risk of 
generation capacity less than the load. In short, 
adequacy evaluation of generation systems consists 
of four general steps as Figure 1: 

(i) Create a generation capacity model; (ii) 
create a load model; (iii) combined the generation 
capacity model with load model to obtain a risk 
model and (iv) calculating indexes. 

 

 
Figure 1. Generation reliability evaluation process 

 
Analytical methods or Monte Carlo 

simulation [33] can be used to calculate the reliability 
indices. Analytical techniques represent the system 
by analytical models and evaluate the indices from 
these models using mathematical solutions. Monte 
Carlo simulations, on the other hand estimate the 
indices by simulating the actual process and random 
behavior of the system, treating the problem as a 
series of experiments. The reliability indices obtained 
indicate the ability of the generating facilities to meet 
the system demand. 

In the analytical method, the generating 
system model used for generation capacity adequacy 
assessment is a Capacity Outage Probability Table 
(COPT) which can be created using the recursive 
technique. As for the load model, the daily peak load 

or hourly load for a period of one year is normally 
used to form the Load Probability Table (LPT). 

 
3. Load model 

The load in a power system in any time 
period is a stochastic process, which is difficult to 
describe with a simple mathematical formula. 
Different models are created, starting from rimary 
load data and according to the need to calculate 
reliability. Primary load data will provide a minimum 
amount of data that is needed to establish an hourly 
chronological load profile. Most primary load data 
consist of the percentage of maximum monthly load 
or weekly load in a year, the load in 24 hours in a 
typical day in each season and the maximum load in 
each day in a week. With the percentages of these 
data available and the annual peak load known, the 
hourly chronological load profile can be established. 

 
4. Forced Outage Rate 

There are many concepts in reliability 
evaluation such as: failure rate, repair time, 
unavailability, forced outage rate (FOR) and etc. Unit 
unavailability is also known conventionally as 
“forced outage rate” (FOR), although the value is not 
a rate. The FOR is defined as below. 

 

hoursoutageForcedhoursserviceIn

hoursoutageForced
FOR


        (1)  

 
The FOR is calculated for a long period of 

time (e.g. 365 days), is the same index as the 
unavailability. 

 
5. Generation system reliability indices 

The quantification of reliability is an 
important aspect of generation system reliability 
assessment. The measurement used to quantify 
reliability of a generation system is given various 
reliability indices. These reliability indices are used 
to assess the reliability performance of a generation 
system against some predetermined minimum 
requirements or reliability standards, compare 
alternative designs, identify weak spots and 
determine ways for correction in the generation 
system and to be integrated with costs and 
performance considerations for decision making. 
These indices are better understood as estimates of 
system-wide generation adequacy and not as absolute 
measures of system reliability [18]. 

Basically, system reliability evaluations can 
be divided into deterministic and probabilistic. The 
most common deterministic indices are the Reserve 
Margin and the largest set in the system. An 
important shortcoming of these methods is that they 
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do not account for the stochastic nature of system 
behavior. 

Probabilistic methods can provide more 
meaningful information to be used in design and 
resource in planning and allocation. There are two 
approaches that use probabilistic evaluation. The 
analytical methods and Monte Carlo simulation as 
can be seen from Figure 2. The analytical methods 
represent the system by mathematical models and use 
direct analytical solutions to evaluate reliability 
indices from the model. As for the Monte Carlo 
simulation, reliability indices are estimated by 
simulating the actual random behavior of the system. 
So of the commonly used probabilistic reliability 
indices are Loss of Load Probability (LOLP), Loss of 

Load Expectation (LOLE), Loss of Energy 
Probability (LOEP), Loss of Energy Expectation 
(LOEE), Expected Energy Not Served (EENS), and 
Loss of Load Frequency (LOLF) and Loss of Load 
Duration (LOLD). Most of these indices are basically 
expected values of a random variable. Expectation 
indices provide valid adequacy indicators which 
reflect various factors such as system component 
availability and capacity, load characteristics and 
uncertainty, system configurations and operational 
conditions, etc [1]. Typical reliability indices used in 
power system evaluations and their categorizing is 
shown in Figure 2. 
 

 
 

 
Figure 2. Generation system reliability assessment indices category 
 
6. Expected Energy Not Served 

Since the power systems are in fact energy 
system, where energy sale is the real revenue for the 
electric company, so, another essential and most 
needed reliability index known called the EENS can 
be deduced as follows: 

 

(MW/Year)TPCEENS OiOiOi                    (2) 

where, COi: capacity outage i (MW); POi: 
probability of capacity outage i and TOi: time of 
capacity outage i (h/year). 

 
7. Case study 

In this section a numerical case study is 
carried out for reliability evaluation. Table 1 shows 
the proposed generation test system. This system 
contains four generation companies with six units. 
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The system data and capacity of units are considered 
as typical. The load model is also considered as 
Figure 3. 

 
Table 1. Generation system details 

Generation 
Company 

Number of 
units 

Capacity of 
each unit 

(MW) 
FOR 

1 2 25 0.03 
2 2 40 0.02 
3 1 50 0.01 
4 1 100 0.01 

 

 
Figure 3. Daily peak demand of year 
 
8. Simulation results 

In this section EENS index is calculated for 
the proposed test system. The procedure presented in 
section 6 is used to computing EENS. In first the 
Capacity Outage Probability Table (COPT) is 
derived. Table 2 shows the COPT and the probability 
of different outages is listed. 

EENS index is calculated as mentioned 
above. In this regard, the EENS is obtained as below. 

 
(MW/Year)27134EENS                            (3) 

 
In order to show the sensitivity of EENS 

index to the system parameters, an evaluation is 
carried out and the results are listed in Table 3. It is 
seen that changing FORs and load has a direct effect 
of the reliability of generation system. 

 
 
 

Table 2. COPT for the test system 
Capacity 

Outage (MW) 
Probability 

0 0.88565791683600000 
25 0.05478296392800000 
40 0.03614930272800000 
50 0.00894603956400000 
50 0.00084715923600000 
65 0.00223603934400000 
75 0.00055336327200000 
80 0.00036887043600000 
90 0.00036514447200000 
90 3.45779280000000e-05 
100 0.00894603956400000 
100 8.55716400000000e-06 
105 2.28167280000000e-05 
115 2.25862560000000e-05 
125 0.00055336327200000 
130 3.72596400000000e-06 
130 3.52836000000000e-07 
140 0.00036514447200000 
140 3.49272000000000e-07 
150 9.03640360000000e-05 
150 8.55716400000000e-06 
155 2.30472000000000e-07 
165 2.25862560000000e-05 
175 5.58952800000000e-06 
180 3.72596400000000e-06 
180 3.56400000000000e-09 
190 3.68832800000000e-06 
190 3.49272000000000e-07 
200 8.64360000000000e-08 
205 2.30472000000000e-07 
215 2.28144000000000e-07 
230 3.76360000000000e-08 
230 3.56400000000000e-09 
240 3.52800000000000e-09 
255 2.32800000000000e-09 
280 3.60000000000000e-11 

 Sum of probabilities=1 
 

Table 3. Effect of changing parameters on the EENS 
index 

Parameter changing 
EENS 

(MWh/year) 
FOR unit 25 MW=0.01 2.2931e+004 
FOR unit 25 MW=0.05 3.1322e+004 
FOR unit 40 MW=0.05 3.4970e+004 
FOR unit 50 MW=0.05 3.4186e+004 
FOR unit 100 MW=0.1 2.6464e+005 

Increasing load by 10% in all 
levels 

4.8635e+004 

decreasing load by 10% in all 
levels 

5.6740e+003 
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Conclusions 

In this paper a commonly used reliability 
index of generation system EENS was successfully 
calculated and evaluated. Different conditions and 
changing were considered. COPT was carried out and 
then the reliability calculated. Simulation results 
showed that changing components FOR and load 
level can directly affect of the system total reliability. 
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Abstract: Jinnan cattle is one of the most important species in China, It is also listed as one of the 78 nationally 
protected domestic animals by the Chinese government in the year of 2000. The construction of cDNA expression 
library of Jinnan cattle is of great significance for its protection of genetic resources, and it is very important for the 
research of gene function. In this study, the total RNA was extracted from the ear tissue of Jinnan cattle, then the ear 
tissue cDNA expression library of Jinnan cattle was constructed using SMARTTM technique. The result showed that 
the titer of amplified cDNA library is 1.17×1010pfu·mL-1, the rate of recombinant is above 93.47%, and the average 
size of the fragments is 0.7 kb. This study has an important significance for the preservation of Jinnan cattle gene 
resources. 
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1. Introduction 

Jinnan cattle is one of the most important 
species in China, it was listed as one of the 78 
nationally protected domestic animals by the Chinese 
government in the year of 2000. Constructing Jinnan 
cattle cDNA library for the protection of genetic 
resources, as well as the study of gene function has 
an important genetic significance (Shurong Zhao, 
2008).  

cDNA library refers to a biological 
developmental stages of a transcription of all mRNA, 
by reverse transcription of cDNA fragments, a vector 
could be formed by connecting a collection of clones 
(Qingsheng Wang, 2009). The establishment and 
characterization of Chinese Jinnan cattle cDNA 
library, our aim is not only to preserve this nationally 
protected breed resource, but also provide molecular 
markers linkage map of the building used by probes, 
more importantly, it could be used to separate full-
length genes and then to carry out gene function 
research (Ruffini, 2007). 
 
2. Material and Methods  

Samples were taken from the South of 
Shanxi Yuncheng city, Shanxi Province, Linyi 
County Cattle conservation farm, ear marginal tissues 
were obtained by ear clamp, then they were 
immersed in ice-box with RNA Locker and 

transported to the laboratory, stored in -80 ℃
refrigerator. 

Ear marginal tissue samples were cut into 
small pieces (100mg), placed into liquid nitrogen 

quickly. Repeatedly frozen, stored at -80 ℃  or 
directly extracted RNA, 100mg frozen tissue was put 

into a mortar filled with liquid nitrogen, crushed with 
pestle research organization, then the powder was 
moved into a centrifuge tube containing 1 ml Trizol 
reagent, put it aside at room temperature after mixing 
5 min, adding 0.2 ml chloroform, and vortex mixing 
the oscillator oscillation 15 s at room temperature, 

put it aside for 2-3 min, 4 ℃ 12000 r/min for 15min, 
take the upper aqueous phase to another centrifuge 
tube, add 400 μl isopropanol, mixing at room 
temperature then put it aside after 10 min, 4 ℃ 12000 
r/min for 10min, washed with 1 ml 75% ethanol, 

precipitated twice, 37℃  5-10 min to dry ethanol, 
finally, the total RNA was dissolved in 50-100 μl 
DEPC-treated water. 

Synthesis of cDNA first strand was 
according to clontech's SMARTTM cDNA library 
construction Kit, adding the following samples in a 
sterile 0.5 ml centrifuge tube: 3 μl total RNA sample, 
1 μl SMART III Oligonucleotide, 1 μl CDS III 3 

`PCR Primer, deionized water, make up 5 μl. 72 ℃ 2 
min, ice-cooled 2 min, To take another test tube by 
adding the following reagents: 2.0 μl 5 × First-Strand 
buffer, 1.0 μl DTT (20mM), 1.0 μl dNTP mix 
(10mM), 1.0 μl MMLV reverse transcriptase 
(200U/μl), the total volume was 10.0 μl. 42 ℃ 
incubated for 1 hr, on ice to terminate reaction. 

Take 2 μl first strand cDNA product for the 
LD-PCR amplification of cDNA, adding the 
following samples in a sterile a PCR tube: 2 μl first 
strand cDNA, 80 μl deionized water, 10 μl 10 × 
advantage 2 PCR Buffer, 2 μl 50 × dNTP Mix, 2 μl 5 
`PCR Primer, 2 μl CDS III / 3 `PCR Primer, 2 μl 50 × 
advantage 2 Polymerase Mix, the total volume was 
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100μl. PCR reaction was according to the following 

amplification program: 95 ℃ 25 sec, 95 ℃ 25 sec, 

68 ℃ 6 min, 21 cycles.  
After proteinase k digestion, chroma SPIN-

400 column separation, connection, λ phage 
packaging, Picked from the plate work VCS257 
monoclonal inoculated 15 ml LB/MgSO4/maltose 

liquid medium in vitro. 37 ℃, 140 r/min overnight 
train, until the OD600 to 2.0, 5,000 r/min centrifuge 
5min, abandoned on the clear liquid, precipitation 
with 7.5 ml 10 mM MgSO4 suspension, ready 
enough to 100 mm LB/MgSO4 flat, preheating, 
prepare  5 ml test tube, add 500μl of the overnight 
bacteria and sufficient to form 6-7 × 104 phage clones 

dilution packaging samples, 37 ℃ water bath-15min. 
Each tube plus 4-5 ml melt LB/MgSO4 soft top 
agarose, rapid mixing shop to LB/MgSO4 flat, 
cooling plate at the proper temperature 10 minutes, so 

that the top agarose hardening. Inverted plate at 37 ℃ 
for 6-18 hours, until plaque contact with each other. 
Each plate plus 12 ml 1 × lambda dilution buffer, 4 

℃ overnight. Flat in the horizontal shaking the bed in 
order to train 50r/min proper temperature 1 hr, the λ 
phage lysis buffer into the sterile beaker to obtain an 
integrated amplified library lysate. 

Monoclonal plate was inoculated into 20 ml 
LB/MgSO4/maltose (plus appropriate antibiotics) 

liquid medium in vitro.37 ℃ , 140 rpm overnight 
train, until the OD600 to 2.0. 5,000 rpm for 5min. 
Supernatant was precipitated with 7.5 ml 10 mM 
MgSO4 suspension. the library with 1 × lambda 

dilution buffer diluted 1:10000 and SM buffer. 37 ℃ 
water bath, 15min, each tube by adding 3 ml molten 

(45 ℃) of the LB/MgSO4 top agarose, rapid reversal 

of mixing, immediately to the shop has 37 ℃ 
preheating the LB/MgSO4 plate and quickly 
absorbed shop will be flatcool 10 minutes in the 
proper temperature, so that the top agar hardened, 

inverted plate at 37 ℃ for at least 6-7 hours culture. 
Calculate the titer (pfu / ml) pfu / ml = (number of 
phage plaques × dilution factor × 103) / μl (diluted 
phage decking).  
 
3. Results  

Take appropriate Jinnan Cattle ear marginal 
tissue extract total RNA, denatured by formaldehyde 
agarose gel electrophoresis can clearly see that 28 S 
and 18 S 2 bright bands, and the 28 S and 18 S ratio 
of 2 brightness: 1, UV spectrophotometer measured 
the concentration of 0.83ug/μL, A260/A280 ratio was 
1.93, indicating, the total RNA extracted from non-
degradable and there are no other substances, 
pollution has reached the experimental requirements 
(Figure 1a). 

 
a                                 b 

Figure 1. a, Jinna Cattle ear marginal total RNA 
formaldehyde denaturing agarose gel electrophoresis 
b, LD-PCR amplification products by agarose gel 
electrophoresis 
 

The use of SMART technology, the first 
strand reverse transcription by LD-PCR reaction, 
synthetic double-stranded cDNA. By 1.1% agarose 
gel electrophoresis, band was dispersed, mainly in the 
300bp-4kb (Figure 1b), in line with the requirement 
of experiment. 

The double-stranded cDNA Sfi Ⅰ digestion 
by Chroma SPIN-400 column fractionation large 
cDNA fragments, electrophoresis results showed that 
the first 6,7,8 and 9-eluting material is greater than 
the length cDNA of 300bp (Figure 2a). 

Test results showed that the titer of 
unamplified cDNA library was 1.93×106 pfu/mL, the 
titer of amplified library reached 1.17× 1010 pfu/mL. 
96 randomly picked phage clones for monoclonal 
PCR, by 1.0% agarose gel electrophoresis results 
showed that six empty (including the fragment length 
of less than 300bp), the positive of 90, re-rate was 
93.47%, the average length of the inserted fragment 
was about 0.7kb (Figure 2b). 
 

 

 
Figure 2. a, Synthesis of Jinnan cattle ear marginal 
double-stranded DNA before column separation 
b, cDNA insert size by PCR detection  
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4. Discussions  
By RNA formaldehyde denaturing agarose 

gel electrophoresis, it was in order to test the band 
does or not appear as a standard. As the total RNA 
was 90% of rRNA, so that the electrophoresis pattern 
of rRNA, including the 28S, 18S and 5S rRNA. 
mRNA was dispersed during the period. 1.0% 
formaldehyde denaturing agarose gel electrophoresis 
of total RNA quality, 28S and 18S bands were clear, 
the brightness was about 2:1, UV-spectrophotometer 
A260/A280 ratio was 1.93, the concentration was 
0.83 ug/μL, it was showed that the total RNA was 
high quality, RNA with no degradation of integrity is 
better. In addition, there is no additional sample ran 
out of holes in the DNA, which shows that total RNA 
samples were without DNA contamination. Total 
RNA were obtained on the proposed LD-PCR, the 
results are needed fragments, and make the 
connection, transformation, etc., thus obtaining the 
total that the proposed RNA quality is relatively high, 
it could be used for further library construction 
(James, 1991). 

Evaluation of the quality of cDNA library 
from the library and re-rate the capacity of two ways 
(Maria, 2005). Construction of cDNA library aims to 
find more meaningful cDNA cloning method using 
PCR amplified from the library promptly gene, the 
library must be as much as possible, including all 
mRNA molecules reverse fragment, so that each gene 
has the opportunity to be cloned. Both in terms of 
capacity or the library insert sizes respects in 
accordance with quality requirements, library has a 
certain integrity of representation and sequence, can 
be used for further research. As a result of Clontech's 
SMARTTM technology, on the Joint primer and 
reverse transcriptase are optimized, they can 
effectively remove the non-poly A tail of RNA and 
genomic DNA, the reverse transcription for the 
mRNA 5 'end of time , Super Script II reverse 
transcriptase as a "template jump" function will be a 
specific SMART IV oligonucleotide connector to the 
mRNA 5 'end, reverse transcription enzyme jump 
shift and continue to the end of the connector, as such 
jumps often occur in eukaryotes cap structure, only 
contains the full mRNA and SMART II 
oligonucleotide template joints in the LD-PCR 
reaction to amplify them, thus simplifying the RNA 
purification process to ensure high quality full-length 
cDNA of access, increased length cDNA library 
contained in the ratio. 

According to the Clontech gene library of 
the company on good quality standard: The original 
library of recombinant number of 5×105-5×108, more 
than 90% re-insert cDNA fragment is not less than 
0.3kb, we constructed cDNA library did not expand 
by library titer 1.93×106 pfu/mL, the titer of 
amplified library was 1.17×1010 pfu/mL, 
recombination rate was 93.47 percent, reaching 
library construction requirements. 
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Abstract: Nowadays music becomes more interesting because some of its feature such as helping children to be 
able to express emotion ,regulate emotion and communicate. It was a randomized controlled trail, parallel designed. 
Eligible participants were student between 10 to 12 years age in Iran. Paraverbal music therapy has been used as an 
intervention for the present study. The objective of our study was to determine the relationship between music 
therapy and emotional intelligence dimensions under paraverbal music therapy intervention with respect to 
emotional intelligence for young people. In addition, it was compared the effect of music therapy on improvement of 
male’s and female’s total emotional intelligence score in young people. Participants were divided in to two groups, 
experimental group who entered to intervention and control group who just asked to study an easy book about 
musical instrument .Participants, parents, therapists and those assessing the outcomes were blinded to group 
assignment. Between participants, a total of 100 people (boy=50, girl=50) with the lowest scores in Baron emotional 
intelligence measurement for young people short version, employee in the present study. It shows that paraverbal 
music therapy improves emotional intelligence in children. However; there was no significant difference between 
mean value on emotional intelligence level for male and female after music therapy. Music therapy can be used to 
increase emotional intelligence in children whose emotional intelligence suffered by some problem or can be 
improved through training and remedial programs as well as through therapeutic interventions. During the different 
period, people with antisocial personality disorder is defined as many titles by researchers and experts, but the 
symptoms of this disorder remains as featured the same. Origins of antisocial personality disorder and social 
deviance is in childhood, means when the symptoms may be seem in actions such as, away from school, constantly 
lying, robberies and fights. This practice often continues into adulthood. Antisocial personality disorder is first 
recognized disorder. This disorder is characterized by continuously antisocial and criminal acts, but is not 
criminality equivalent and is inability to adapt to social norms. Actions such as: behaviors such as aggression to 
people and their property, failure to pay the debts and financial obligations, criminality and committing acts unlike 
ethics and law. Antisocial personality disorder including anti-social features, such as no sense of shame or regret, 
failure to learn from past experiences, weakness and failure in the emotion and excitement, stay away from others, 
anxiety and stress and asthma. Antisocial personality disorder is 2 to 3 percent, and in male is four times more than 
women. Antisocial personality disorder is a long-lasting and durable. Four potential sources considered for this 
disorder, which include: 1- family and social context; 2 learning disorders; 3 – genetics; 4 – bad performance 
physiology of the central nervous system. Divorce is considered among the most important and most social damage. 
The word of divorce means release and separation of marriage and the marriage bond, and is terminating the 
marriage and is a phenomenon that caused ability to disrupt marital ties. Personal relationships with others, includes: 
individuals, groups and institutions are ingredients implementation of life. Only the living can have many 
components, but usually only a few of them, which are associated with marriage, family and career, are vital for life. 
The reports indicate that early adulthood (young), is the most of the energy in their favor, conflict and stress. 
Physical separation is different from the actual subtraction (That is due to the cessation of cohabitation), and must be 
done by court order also couples living separated without divorce without duties in common life. Adolescence and 
young thinks to marriage as a target, with diverse experience, growing relationship with the social environment, 
development dimensions of intellectual, understanding many aspects and reality of life, considering the material and 
spiritual, depending on their character and with influence of family life. Today the kind of marriages among youth 
can have an influence on the prevalence of divorce and lack of understanding between couples. 
 
[Seyidemozhghan salehi, Zahra shamlourad, Vida Abdollahi shamami. The effect of music Therapy on Separtion 
Anxiety. Life Sci J 2012;9(4):3452-3459] (ISSN:1097-8135). http://www.lifesciencesite.com. 512 
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1. Introduction 
The concept of emotional intelligence has, in the 

past decade, become increasingly popularized and has 

been promoted as capable of solving most personal 
and social problems. Goleman’s two popular books, 
published in 1995 and 1998 respectively, ‘Emotional 
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Intelligence’ and ‘Working with Emotional 
Intelligence’ brought the concept to the popular media 
and espoused emotional intelligence as an insightful, 
revolutionary new perspective on society’s ills and 
work success. Complementary to this ‘revolutionary’ 
perspective on intelligence, but far less populist, was 
Gardner’s (1983) theory of Multiple Intelligences, as 
published in his book, ‘Frames of Mind.’ Gardner 
(1983) argued that our notion of human intelligence 
remains limited and proposed eight different forms of 
intelligence, including inter- and intrapersonal 
intelligence. Both these authors helped to spark and 
add to the general interest in emotional intelligence as 
a viable, independent concept. 

In 2004, Mayer, Caruso and Salovey defined 
emotional intelligence as: the capacity to reason about 
emotions and of emotions to enhance thinking 
includes the abilities to accurately perceive emotions 
to access and generate emotions so as to assist 
thought, to understand emotions and emotional 
knowledge, and to reflectively relegate emotions so as 
to promote emotional and intellectual growth. These 
authors, consequently, created a four-pronged, 
hierarchical model consisting of four related abilities. 

Of these four abilities, perceiving and using 
emotion (Experiential Emotional Intelligence) are 
considered the more fundamental, while 
understanding and managing emotions (Strategic 
Emotional Reasoning) are the more sophisticated and 
advanced of these emotional skills. Despite variation 
in the interpretation and conceptualization of 
emotional intelligence, for the most part, definitions of 
emotional intelligence include at least one of the 
following elements: the ability to recognize and 
understand emotions, the ability to understand how 
others feel and to relate to them, the ability to manage 
emotions and the ability to generate positive emotions 
that are self-motivating (Bar-On, 2006). Emotional 
intelligence concerned with understanding oneself and 
others, related to people, and adapting to and coping 
with the immediate surroundings which increases 
one’s ability to be more successful in dealing with 
environmental demand (Bar-On & Parker, 2000. 
Emotional intelligence is such an important factor that 
the emotional capabilities of which is vitally 
importance in making effective relations. 

Emotional intelligence can be applied to 
expressing the quality of relating, understanding 
people’s emotions, sympathizing with others and 
being able to exploit a favorable mood.  

Life is an important concept in Levinson's 
theory, and it is the basic pattern or design of life at 
any given moment. Personal relationships with others, 
includes: individuals, groups and institutions are 
ingredients implementation of life. Only the living can 
have many components, but usually only a few of 

them, which are associated with marriage, family and 
career, are vital for life. However there are large 
individual differences in the main value of the 
component side of life. Biographical reports of many 
people confirm that describes the stages of life from 
the perspective of Levinson. These reports also 
indicate that early adulthood (young), is the most of 
the energy in their favor, conflict and stress. These 
years, high satisfaction of love, sexuality, family life, 
career and research accomplishments are important 
goals of life. But these issues have a lot of pressures 
on the people. Important decisions about marriage and 
business are important issues before many people 
have the life experience necessary to choose wisely. 

Women in live longer have more same-sex 
intimate relationships than men. Women say they 
prefer just to talk with friends. Whereas men say they 
prefer do anything, when they are with their friends. 
These are due to quality of friendship and individual 
differences, which gender identity and marriage 
activity involved on them. Those who being informed 
of the behavioral characteristics of each other after 
married due to men and women with mental health 
problems, or lack of understanding of each other, will 
cause problems later in the life; and after the wedding 
they discuss the many issues. Previously had 
described individually about their decision or their 
families; they tackle everyday issues and the 
relationships were informed about each other. 

Because of all these issues can be important 
degree and divorce. Especially those who are outside 
the age range for marriage norms are often faced with 
stress,that this move makes it harder. Marriage are the 
ones before, maybe your family, or a family looking 
for their elusive, most of these people never have, yet 
secure identity and independence have not grown 
enough for marriage is essential. Despite advances in 
women's rights, traditional marriage in Western 
countries are still to be found in this type of 
marriage,a clear division between the roles of husband 
and wife there. Male head of family is his main 
responsibility for family finances; women devote 
themselves to the care of his wife and children and 
have a duty to provide comfort to the family. 

However the, traditional marriage have changed 
in recent decades, women's values are eflected. In this 
case, a couple of times to connect and power is 
divided, both partners are trying to spend their time 
and energy to working with children and their 
relationships are balanced; the couple's divorce and 
separation may show less, however, understanding 
each other lives and professional relationships, both 
parties must be observed. (Karbasi, 2005). History 
The history of marriage is divorce. The cause of the 
man's natural desire marriage bond closes in loving 
family to come together for rest and relaxation, just as 
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each other may be some reason that you continue 
Specific requirements in human have emerged in 
courtyard of the evolution of human life history, but 
their emerged is associated with the community. Each 
community gives particular to individual according 
institutions and special factors. Psychologists used to 
long history of human such as learning laboratory, and 
unlike other psychologists such as Freud that does not 
know character builder of community, but his belief it 
is of community that makes the characters. In other 
words, different character is caused by different 
communities. All humans are in need of satisfying 
your hunger, thirst-quenching, rest and sleep, etc. But 
in the different community these needs are met in 
different aspects. For example, in a capitalist society, 
need for sameness may be satisfied in this way that 
Community members pay to accumulate wealth and 
property and thereby making their leading, or join a 
great company his points lead due to its dependence to 
the company. Human surrounded by the affairs of 
opposing. Life and death is one of the opposite issues. 

Sometimes these are two categories and not 
reasonable to think that things in life that is considered 
as antisocial behavior. Anxieties of those who are 
anti-social behavior have been studied. Psychopathic 
individual are less anxious than normal. By default, 
only a little and this may be true; although those social 
biases of people with less than other people seem to be 
worried and anxious. But all the physical symptoms of 
anxiety such as muscle, usually in heart rate and 
shortness of breath and ... Core personality in social 
deviations avoiding people, new experiences, and 
previous experience; This disorder is often a 
combination the a silly fear with a penchant for 
acceptance and love the people with this disorder, 
growing appetite for new social relationships or 
activities. But may be due to the fear of not being 
accepted and approved, the reluctance of certain social 
relationships are drawn to show the deviation 
(Mansor, 2002). 

 During the different period, people with 
antisocial personality disorder is defined as many 
titles by researchers and experts, but the symptoms of 
this disorder remains as featured the same. Origins of 
antisocial personality disorder and social deviance is 
in childhood, means when the symptoms may be seem 
in actions such as, away from school, constantly lying, 
obberies and fights. This practice often continues into 
adulthood. Actions such as: behaviors such as 
aggression to people and their property, failure to pay 
the debts and financial obligations, criminality and 
committing acts unlike ethics and law. The main 
characteristics of people with antisocial personality 
disorder are no shame or remorse, failure to learn from 
past experiences, etc. 

Thus the vicious cycle seen in the behavior of 
these people and this belief may be induced. People 
with social deviance or antisocial disorders of emotion 
and excitement of failure and are lack of moral 
conscience that can control their behavior.  
2. Material and Methods 

It was a randomized controlled trail, a control 
group for comparison and randomization procedures 
for group allocation with convenience (10 to 12 years 
of age) double –blind , parallel group and study 
conducted in Iran. Eligible participants were all young 
children between 10 to 12 years of age with the lowest 
score of emotional intelligence according to Baron 
Quotient inventory (In order to show the best effects 
of intervention on children) and whose parents were 
completely satisfied for participation of their children 
in the present study. The study took place at two halls 
of two the schools in SHIRAZ (name of the city in 
IRAN). From March 10th to march 30th 2009 .Those 
hugs and quiet halls, had suitable environment for our 
study and they were nearby student classes so it mad 
participation in the study more easy for them. A total 
of 100 children were chosen to the experimental and 
control group (boy=50 and girl=50). Researcher has 
chosen sample size according to table for determining 
sample size from a given population (Krejcie & 
Morgan, 1970).  

Then, they randomly divided in to the control 
and experimental group. Next, pre-test for 
experimental and control group done. Experimental 
group has given intervention while control participants 
just asked to study an easy book about different kind 
of musical instruments for children. Finally, post-test 
separately for each group (experimental and control 
group) conducted. 

The measurement which has been used is Baron 
Emotional Quotient Inventory: Youth Version short 
form (BarOn EQ-I: yv(s)) which is an easily 
administered self-report instrument to assess 
emotional intelligence in young people aged 7 to 18 
years. Youth Version short form (Bar-On & Parker, 
2000) is a 30 item self-report instrument designed to 
measure emotional intelligence in young people age 
seven to eighteen years. It consists of the following six 
scales: intrapersonal, interpersonal, adaptability, stress 
management, positive impression and total EQ. 

According to Pfeiffer (2001), the inventory is 
geared for fourth grade reading level and takes about 
25 minutes to complete. The instrument uses a 4-point 
Likert style format (very seldom true, seldom true, 
often true, and very true) and summons self-appraisals 
about having fun, ease at telling others how you feel 
or talking about deep feelings, the importance of 
friends, and knowledge about how other people are 
feeling. The age of interest in this study is the 10 -12 
year old groups. By examining the individual scale 
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scores one can pinpoint specific strengths and 
weakness of a responder’s EQ .Furthermore, an 
overall level of EQ (total EQ scale) is retrieved using 
this measure. It is necessary to maintain that due to 
conducting this study in Iran, translation of BarOn 
EQ-i: yv and following that calculation of reliability 
for the test were necessary .Researcher has translated 
the questionnaire to Persian (Iranian language). 
According to the psychometrics judgment there was 
no trans cultural differences between translated 
questionnaire and original one. Therefore, after 
calculation of validity and reliability for test, it has 
been used to measure emotional intelligence in 
children in, SHIRAZ, Iran. With respect to the face 
validity and content validity which have been 
calculated by BarOn & Parker (2000), and Correlation 
calculated between judgments of experted persons 
(which have been done by researcher) the validity of 
the test was determined to use in Iran and it was 0.732 
(agreement coefficient). And in the present study to 
assess the reliability of instrument cronbach’s alpha 
has been calculated. After translation of the instrument 
to Persian language cronbach’s alpha reveals a value 
(α) of 0.95. 

Paraverbal music therapy has been used as 
intervention method which is a method of 
psychotherapy developed by Evelyn Heimlich (1965, 
1972, 1980, 1983, and1985) which has been used for 
the present study. As implied by its prefix, 
“paraverbal” music therapy utilizes both nonverbal 
and verbal channels of communication, and employs 
various expressive media (viz, speed, language, music, 
mime, movement, psychodrama, painting, and 
drawing) in unorthodox and nontraditional ways. Its 
main purpose is to gratify the expressive 
communication and therapeutic needs of the client as 
they are manifested from moment to moment. 

Paraverbal music therapy has been used 
primarily with children who have emotional 
communication problems that are not responsive to 
verbal method of therapy .This includes children with 
various diagnoses including psychosis, emotional 
disturbance, mental retardation, learning disability, 
medical illness, etc. This method is also used with the 
mother –child dyads and with developmentally disable 
individuals of various ages. The basic goal is to fulfill 
the clients’ basic emotional needs to develop a sense 
of self, to foster self expression and communication, 
to provide relief from painful emotions and to 
eliminate symptoms. The paraverbal music therapy 
session contains four main procedures and stages: 
observation, maneuver, shift, and  
3. Physical separation 

This separation is different from the actual 
subtraction (That is due to the cessation of 
cohabitation), and must be done by court order. And 

that means that, couples living separated without 
divorce without duties in common life. But if the 
death of a spouse, the other party is entitled to the 
legal rights, upon the death of spouse is determined. 

However, if the parties their asked of the court, 
physically subtraction is demanding, they could be 
downed inheritance rights after the death. This issue 
has many branches, which are influence in the French 
Civil Code (Haqqani, 1986). 
4. Incentives for marriage 

After adolescence and young, with diverse 
experience, growing relationship with the social 
environment, development dimensions of intellectual, 
understanding many aspects and reality of life,anyone 
considering the material and spiritual and with 
depending on their character and with influence of 
family life thinks to marriage as a target. And in this 
time that he thinks in the case of married and a partner 
who could be friendly to him. He will check your 
employment opportunities, economic and social 
situation and to search for select a suitable wife. He 
measures individuals of the opposite sex, directions, 
intellectual, behavioral, economic, familial, social and 
educational. And tries their friendly relations with a 
person are additional. This type of culture, community 
and family ties, and thus determines the shape is 
different. The relations of the two makes k d to assess 
the need for having a common life and marriage do 
that the agreement will lead to marriage. 

Otherwise withdraw of the marriage relationship 
and the friendship continues, or due to the differences 
between cut and re-assessed to be anyone else (Askari, 
2001). Same-sex relationships in adolescence are 
anxious to come out and fix alone. 

As mentioned, establishing a relationship with 
the opposite sex, it depends on the culture. In some 
cultures disapprove of premarital sex is acceptable in 
other cultures, and therefore the relationship between 
boys and girls before marriage is controlled by 
cultural norms. Unfortunately, in the absence of sex 
before marriage is not friendly or prohibited, girls and 
boys having sex on the imitation of other cultures can 
be and the difficulties and problems that can affect 
them in the future, wrote to its adverse effects. 

In these cases the Gender and mental needs of 
parents of the children in this area is important and as 
a preventive measure they can suck on their children, 
especially girls from sex to protect fateful 
consequences. A person who wants to marry their 
careful aim and motivation thinks marriage and to 
examine their motives would marry, any marriage that 
marriage is only for having a Common life without 
purpose and knowledge required to accept, fate is 
often vague and unpleasant. Meeting sprang to discuss 
and reflect on each other's behavior and enables young 
people to continue that the absence of understanding 
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of the relationship before it comes to emotional 
factors, to prevent. In many communities there is a 
tradition in the family through marriage matchmaking 
is done, matchmaking occurs usually by the family of 
the boy, the time has come for the Son family feels 
that marriage or the family's request to marry his son 
to take action, the search for a suitable girl starts 
Usually women with family and friends to talk with a 
girl will consider and the woman's family shuttles 
initial negotiations do, and if that was their preferred 
girl and her family also announced its agreement, both 
father and family were in progress. Flows out of the 
their sons and daughters about their properties, if the 
original agreement and family, parents and son, 
something few people in my family to attend a formal 
suit, if the two families of boys and girls expressed 
their satisfaction, the candidate's work to be done and 
the wedding and thus will be married. And may be the 
son of the family, previous acquaintance with a girl or 
a boy and a girl who may have been friends, and soon 
reached the conclusion that they are married; the boy 
wants to woo the girl of the their family to go. When 
the marriage is performed by woo two families 
together from different directions are considered 
necessary and to assess the pros and cons. In fact, 
these are the families of the bride and groom would 
like to get married and with have good experience to 
know or reasons for boys and girls do not accept links. 
Score this kind of marriage is that the two families, in 
first of many necessary aspects of cultural, social, 
economic and family are doing, and, if appropriate 
and necessary agreement to marry their son or 
daughter to be happy and any support that is needed, 
of the bride and groom do not hesitate. Disadvantage 
of this type of marriage is that in some cases, 
unfortunately, there are not male and female 
views.Unless the male and female candidates have 
ample opportunity to review each, and agreed by both 
male and female, and their views should be 
considered. 

Otherwise it may be a conflict between the 
married couple will appear. In addition, because 
families play a vital role in this type of marriage; 
therefore, allow imposing their views in many issues 
girls and boys are involved, and this will cause a 
married couple. 

Whereas the involvement of the families of sons 
and daughters and try to apply for their children under 
proper guidance and do manufacturer, them to 
maintain their lives and friendship and mutual advice. 

And if you need any assistance do not hesitate to 
give them stability and shared prosperity in the lives 
of their children will ensure (Askari, 2001). 
5. Antisocial personality disorder 

Antisocial personality disorder including 
antisocial features, such as no sense of shame or 

regret, failure to learn from past experiences, 
weakness and failure in the emotion and excitement, 
stay away from others, anxiety and stress and asthma. 
Antisocial personality disorder is first recognized 
disorder. This disorder is characterized by 
continuously antisocial and criminal acts, but is not 
criminality equivalent, and is inability to adapt to 
social norms. That includes many facets of youth 
development is ill. Because of the wide impact on 
public safety and economic health of the community, 
more than any other anti-social personality disorders 
research has been done about the problem. The 
amount of disorder in men is 3% and in women is 1%. 
The prevalence of this disorder among residents of 
urban poor areas all over the region can be seen 
moving. Extended families with more boys than girls 
are rising up. Onset of the disorder is before the age of 
15. Prevalence among prisoners may reach up to 75 
percent. It is five times more prevalent disorders in 
first degree relatives. As previously mentioned, those 
anxiety disorders, body shape, and other non 
Psychotic disorders are affected. Although friends and 
family may be upset, but basically they are uffering 
from their ailments; In contrast, people with anti-
social disorder, there is no suffering. The symptoms of 
this disorder are characterized by a predator attitude 
towards others, and chronic emotional indifference to 
their rights as lying, stealing, fraud, and abuse may be 
manifested (Milani-Far, 2001). 
6. Historical background the prevalence of the 
disorder volition 

Antisocial personality disorder is 2 to 3 percent, 
and in male is four times more than women. 

But only people with antisocial personality 
disorder do not commit theft and fraud, but also those 
so-called “normal” attempts to theft, forgery, and 
embezzlement. 

The fact is that for years it was not thought that 
antisocial personality will be in sychology terms. 
Thus, all those who had been lost to crime and 
wrongdoing, were convicted and only difference was 
the level and severity of their crimes. But in the 
nineteenth century, under the influence of 
psychological development, in particular the idea 
spread that certain types of criminal behavior may 
occur when a person has no control over them. This 
condition can be controlled from the social, 
psychological, or due to be biological. Thus, if the 
mass of the people against their will and desire that 
has been caused by circumstances they had no control 
over. In this century, it was believed that the anti-
social people "morally insane" and the volition people 
with the disorder were considered. However, today the 
term "antisocial personality disorder" alternative 
moral crazy, but still these people as those who 
volition have failure and disorder, are considered. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3457 

Robert (1986)states that people with antisocial 
personality disorder are a mental structure, much like 
the children are ten years old. This means that both 
cannot take responsibility, have difficulty in 
understanding others, and their minds are highly 
subjective (remain in the concrete logic). One of the 
eatures of antisocial personality disorder is a disorder 
volition, and will is not subject to all or nothing. That 
is not to say that no will or the volition man, but, like 
other sychological actions, which volition form a 
continuum, normal, low or too high, but even fewer 
people with antisocial personality disorder will it is 
normal to have a bit of interest. Like anxiety and 
inference volition is not be visible. It reflects the 
attitude that the person wishes, can be inferred. As 
long as a person does not express the particular 
behavior, we cannot judge who is suffering from a 
personality disorder or not. So DSMIII-R measures of 
cognitive - behavioral offers for diagnosing antisocial 
personality disorder (Mansor, 2002). 
7. Anti-social personality characteristics 

Crime has a special meaning for ordinary 
criminals. We can find out what they actually have 
done and why? For example, want to become rich 
immediately to obtain position. Although many of 
these behaviors are not approved; but they have 
understood incentive. But those anti-social crimes 
often are seem aimless, random, and impulse. Cannot 
understand themselves and others and cannot 
understand why and for what reason these people have 
committed a particular act. It seems that they are not 
prompted for a reasonable goal, but the impulse to 
have committed deviant behavior. There was no 
shame or remorse for past bad deeds, etc. from any 
and all sizes that are obscene, common characteristics 
of antisocial people. They have no moral conscience 
and therefore do not pay any attention to the rights of 
others. Therefore, their relationships with others and 
the whole surface to exploit them; they do not have 
the ability to love and constant dependence of 
compassion, kindness, and love remain effective. 
Shameless lying, and cruelty towards those who trust 
them, they abuse and oppression. One of the major 
differences that a normal person convicted of a person 
with antisocial personality distinguishes the depth of 
emotion that is experienced. It seems that common 
criminals that other individuals have the same 
excitement, experience, emotional experience of anti-
social, but very superficial. Anti-social behavior in 
ways that seem to be able to continue to love, anger, 
sadness, joy and not despair; In fact, they experience 
emotional disabilities. 
8. Causes of anti-social behavior 

Antisocial personality disorder is a long lasting 
and durable. This disorder is called, conduct disorder 
if appears in childhood or early adolescence and may 

continue into adulthood. Four potential sources 
considered for this disorder, which include: 1-family 
and social context; 2 learning disorders; 3 –genetics; 4 
- bad performance physiology of the central nervous 
system. It seems that people are anti-social, moral 
standards of society are not innate. Therefore, it is 
natural psychological development resources -moral, 
social and family background, especially as anti-social 
causes are examined. There is evidence that childhood 
experiences of people with anti-social behavior in the 
relationship. A number of studies indicate that the loss 
of a parent due to death, divorce, separation, or a long 
stay in the hospital has a associated with the 
emergence of anti-social behavior in the future. 
Further studies have shown that the more severe anti-
social behavior, the likelihood that an individual had 
experienced parental separation and deprivation is 
greater. Many authors have noted that the exclusion of 
their own parents and the rise of antisocial behavior 
per se is not the emotional space to accelerate the 
divorce, and subsequent events, is effective in anti-
social personality. For example, high contention and 
strife, conflict and chaos, the instability of the parents, 
and the major factors causing the neglect of the 
parents are an emotional injury. Similar findings, but 
the large groups of people who are awake during the 
years 1924 to 1929 were studied in a child guidance 
clinic (Robbins, 1966). The clinic eports about the 
precise psychological and sociological problems and 
family situations of children, who were referred to the 
clinic, were prepared. When the children grew up, the 
children in the control group who had never been 
referred to the clinic were interviewed and detailed 
comparison. The survey revealed that about 22% of 
the group who were referred to the clinic, as were 
antisocial personality diagnosis, while only 2 percent 
of the control group had such a diagnosis. Many 
clinicians inability of anti-social individuals have 
highlighted the lessons of experience. 

Thus, they suffer from a weakness and failure in 
learning, it may be a little careful about them. One of 
the cases in the areas of learning weakness of 
antisocial disorders avoidance learning has been 
studied (Milani-Far, 2001). 
9. Anxiety in anti-social 

Antisocial individuals are evaluated in terms of 
anxiety; the presumption seems to be that psychopath 
people are less anxious than normal; however, these 
assumptions may be true only in the limit of slightly. 
Skaling (1978), in their review found that although the 
anti-social people seem to worry less than others, but 
usually all the signs of Physical, and lean muscle their 
anxiety such high heartbeat dyspne and muscle stress 
experience. If we share the concern of anxiety to 
cognitive and physiological components of the body's 
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response to fear, it seems that anti-social people who 
lack the cognitive anxiety (Siasi, 2000). 

One being that the natural environment and 
social and cultural set is T cannot be separated from 
where it lives, or the culture of a group that is a 
member, or the role that the building department is 
responsible consideration and understanding. 
Basically, anyone who is a social person means a 
device (system) from human interactions. 
10. Divorce 

Although the subject of this research is divorced, 
but is required before divorce, the issue of marriage 
discussed which context of divorce is based on it. 
Marriage is the basis of human survival and 
reproduction condition in different ethnic groups, in 
schools, communities and different generations, with 
different traditions and customs. Select the dickey, 
survival, reproduction and birth of a new generation 
are involves maintaining and improving the human 
race, training the next generation, community affairs 
and activities of individual in the production and 
distribution of economic, flow of social interaction 
and cultural processes, working in politics and art, etc. 
are indebted to children and future generations, which 
will happen of marriage. Marriage in general has the 
following objectives and functions: Creating a center 
of calm and familiarity and affection for couple and 
children; replacement and creating a new generation 
and raising and mighty healthy children; and a means 
to achieve purity in moral relationships (Sotoodeh, 
2006). The couple's union is not always going well 
and always ethical and behavioral and emotional 
adjustment, and communication between couples 
cannot bear the thought and everyday life 
circumstances and personal and social  haracteristics 
of individuals and couples is not to embrace each 
other to deal with problems between couples in love 
and always balance each other and keep is not 
continuity and  stability in the marriage. Forever and 
environmental factors such as parental addiction, 
bankruptcy, personal characteristics such as 
aggression and nervousness in prison and irritability, 
and verbal or financial weakness or obscene behavior, 
such as gambling and drinking alcohol buddy alcohol 
unwilling couples play together desire or select 
another dickey or deception and bad speculation and 
suspicion, such as items that threatens the foundation 
of families. If couples are unable to overcome and 
cope with this phenomenon inevitably become a 
ruinous divorce happens. 

Divorce is considered among the most important 
and most social damage. The word of divorce means 
release and separation of marriage and the marriage 
bond, and is terminating the marriage and is a 
phenomenon that caused ability to disrupt marital ties. 
Voltaire says of marriage and divorces in this world 

are born a few days earlier, perhaps marriage is born, 
because after a few days or a few months of marriage 
and marital relations, divorce phenomenon may be 
caused. Divorce and marriage are two of the old man 
is both necessary and essential for gaining (Haqqani, 
1986). 

 Hope and trust, taking the role of parents and 
young children, they need emotional and financial 
support and therapy and cognitive and social crisis and 
change, it will be by divorce, and a sense of 
helplessness and humiliation and inferiority. 

Children and young people will feel inferiority, 
in discharging their homework and answering 
questions from severe anxiety, and that is the ability to 
go down and break out of isolation and to collect and 
select. 

Her self-esteem, feelings of helplessness and 
reduces your inner talents, there will bury themselves 
in crisis. Regardless of behavior disorders such as 
anxiety and depression, inferiority and humiliation 
which is portion of the area of divorce and family 
breakdown among children and adolescents and the 
social dimension of behavior disorder is more 
dangerous (Nikkhoh, 2000). 
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Abstract: In this paper, we approach used in the original paper, which improved the image contrast of the histogram 
is based on informal we represent. The source of the original histogram using the histogram below with reference to 
the brightness level and a limited range of the mean and variance improves. As a final total weighted images 
obtained histogram is consistent with the Uniform Building. By the range of the minimum and maximum values of 
each individual operator draws the histogram equalization is limited. We use in this method, the matrix obtained 
from the histogram method. The histogram of the image without using the histogram of uniform methods and Using 
the histogram method improves the overall image is described and finally we will compare these two methods. 
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1.  Introduction 

Improve the contrast, brightness provides a clear 
picture of the amount. In other words, as the 
distances stretch characteristics between the bright 
and dark improves. The two techniques can improve 
the overall community image did. General methods 
[2] through the normal cumulative distribution 
function are extremely helpful. This method will 
make the narrow Noisy many pixels as noise overlap 
occurs. To solve this problem, we use a uniform 
method of local histogram [3,4] we use. Thus local 
histogram method is that the original image is 
divided into several sub-blocks of non-overlapping 
sub-blocks and the uniformity of the histogram does. 
Image results obtained with one of the blocks is. In 
this way the problem of discontinuity in the block 
nears the block boundaries that happen -. Local 
methods within each sub-block only local 
information without a complete picture of the balance 
of uses. 
2. Method of uniform size with cumulative 
distribution function 

Uniform method of histogram overall scale 
factor normalized cumulative distribution rate and the 
image brightness values on the original scale factor 
used to intensity will be distributed. 

An image data is shown below: 
� = {�(�, �)|�(�, �) ∈ {��

��, ��,… , ����}}         (1) 
Here the components of L if X (i, j) is shown. 

Normalized intensity of the screen Xk, k the 
level of intensity. For uniform histogram of the 

intensity function of the form shown in Equation 1, 
we use. 

��(��) =
��

�
                                                    (2) 

0 ≤ �� ≤ 1	���	∑ ��(��) = 1���
���                 (3) 

In this equation, n the total number of pixels 
in the image and me nk, k is the number of pixels. To 
obtain a uniform histogram function, the cumulative 
distribution function of the probability distribution 
function is calculated using equation (2) has the form 
beyond. [2] 

�� = �(��) = ∑ ��
�
��� (��) = ∑

��

�

�
���        (4) 

The level of cumulative distribution function of 
T (Xl-1) = 1 and k = 0, 1... 1-1 K is the intensity of 
the image. Then the histogram of an image consistent 
with a uniform distribution, we may be a function of 
the distribution of the output image is equal to all 
distributions. The resulting image of the form (1) 
with the original image histogram and histogram has 
improved. 
3. From the histogram of uniform 

The original article [1] by using Gaussian 
approximation and calculate the mean and variance 
of the equation 3 and 4 in which the definition is 
applied to remove unnecessary areas be ��

� =

∑ (� − ��)
���

����
× �(�)�  

(�) =
1

�√2�
exp	(−

(� − ��)
�

2��
�

) 

��
�  in equation 3 and the variance of the Gaussian 

distribution of selected regional centers by the center 
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is created. When the two equations are used, the 
Gaussian approximation can be obtained similar to 
Figure 2. 

 

 
A,                        B 

 

 
C,                       D 

Figure (1): A - original image. B - Tsvyrasly 
histogram. C - The uniform histogram. D. - the image 
histogram is uniform. 
 

 
Figure (2): the Gaussian approximation 
 
Figure (3) below show the uniform  

Uniform illumination of the area under the 
histogram and cumulative distribution function by the 
district to act this form is divided into three sub-
histogram and a histogram showing the uniform sub 
and the resulting image is obtained by one of these 
three images is. 

 
A,                  B 

 
C, D 

 
E 

Figure (3): A - Histogram divided. B - 46 ~ 0 C- the 
histogram of the uniform - the uniform histogram 
region of 165 ~ 47 D - a uniform region of 255 ~ 196 
E - the final image. 
 
4. characteristics of binary histogram 
method of maintaining uniform brightness 

The histogram method is based on the 
average brightness of the input is divided into two 
parts. XB is the first independently and then equations 
(5) and (6) are formed. 

�� = ∫ ���
�

�
(�)��                    (5) 

 

�(�)

⎩
⎪
⎨

⎪
⎧

1

��
� ��(�)��,
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�

													0 ≤ � ≤ ��																		

1

1 − ��
� ��(�)��	
�

��

,														�� ≤ � ≤ 1						(6)	

			� 

This method can be symmetrically 
distributed around a mean average brightness of the 
input histogram itself be preserved, but the video 
does not have this feature. Average brightness of the 
input image is dependent. Improved image at this 
stage in the form of (2) is shown. [5] 

This method is very similar approach to the 
uniformization technique called two-component 
histogram of the image [6], with the difference that 
here we separate the input image is gray XD as the 
middle class and the equation (6) is calculated. 

� ��

��

�

(�)�� = 0.5 

This method is applied to the image on the 
image in the form (3) is shown. 
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Figure (4): the image of the average threshold 
 

 
Figure (5): the image of a moderate threshold. 
 

Result of improved image after combining 
the two methods is better. Histogram of the image 
using the mean or average and median as the 
threshold in the form (6) with the histogram has 
improved. 

 

 
A,               B 

C,                         D 
Figure (6): A and C - the final image using the 
second method. B and D - the histogram of the image 
 
 
 

5. Compare 
According to the source article of the 

figure3 (e), and the results obtained from the 
combination of the two methods improve the contrast 
of the average mid see Figure 6, Figure 6 is the result 
looks much better. 

 
6. Conclusions 

This paper presents a new method to 
enhance the contrast of the density histogram of the 
uniform acts. In the paper the problem of the origin 
of most general way some of the images that are 
high-density histogram distribution are narrow, the 
regional distribution of low density and wide 
distribution. To solve this problem, the histogram of 
the input image histogram and density sub histogram 
is uniform. The algorithm assumes a uniform impact 
of a number of small high density area of the 
histogram is narrow, split. Another area of the 
histograms normally operates smoothly. The method 
described in this article was not the source of 
problems in the article picture and the result is better. 
The impact of this approach on a satellite photo you 
can see in Figure 7. 
 

 
A,                   B 

Figure (6): a and b - Satellite Image Using the second 
method 
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Abstract: Grape skin and seeds are sources for phenolic compounds that contribute to the sensory characteristics 
and beneficial bioactive of many processed foods. Hence, the study was aimed to evaluate and characterize the 
phenolic composition and evaluate the antioxidant activities of three grape varieties skin (white, red and black) 
and white grape seeds. The results indicated that among the grape skin of the three varieties, black grape skin 
(BGS) contained the highest amount of total phenolic compounds (2070.02mg GAE/100g dry weight). While 
white grape skin (WGS) found to have the lowest phenolic contents (296.27mg GAE/100g). On the other hand, 
white grape seeds (WG Seeds) contained the highest content of phenolic compounds compared to the skin 
samples (2536.5mgGAE/100g dry weight).The phenolic composition of the grape skin and grape seeds samples 
were determined by HPLC. The main phenolic compound in the three grape skins was Di-OH-cinamic acid. In 
the contrast, the main phenolic compounds in the grape seeds were Catechin and Brocyanidin B1. Besides, all 
the extracts showed remarkable DPPH radical scavenging activities with EC50 values ranged from 0.26- 
26.91µg extract/µg DPPH. The results showed that scavenging capacity of black grape skin and grape seeds 
extracts increased with increasing concentration of the skin extract in the range 0 – 21.08 µg extract/µg DPPH 
and grape seeds extract up to 1.92 µg extract/µg DPPH. Effect of addition different concentrations of grape skin 
and seeds extracts on oxidative stability of sunflower oil at 100 °C by Rancimat was studied. The results 
indicated that at low concentration 200ppm all extracts improved the oxidative stability of sunflower oil 
comparing to the control. The addition of 2% WGS, RGS, BGS and WG Seeds to rats diet showed significant 
decrease P<0.05 of TC, LDL-C and TG. On the other hand, 4% (RGS, WG Seeds), 8% BGS and 2% WG Seeds 
showed the same effects as BHT. Feeding rats on diet containing 200ppm BHT and 4% (WGS, RGS, and BGS) 
showed that no significant change of HDL-C compared to the control group. Serum Glucose was increase by 
increasing the levels of grape skin and seeds, in the diet. Feeding rats on diet containing 8% (WGS, RGS, and 
BGS) and WG Seeds at different levels caused a significant increase in catalase enzyme activity compared to 
synthetic antioxidant. Meanwhile, Feeding rats on diets containing 4% and 8% grape skin and seeds decreased 
liver function more than 2% compared to the control group and synthetic antioxidant. In Conclusion grape skin 
and seeds had higher antioxidant activity a specifically at low concentrations. Moreover, higher concentrations 
lead to higher decrease of liver function more than low concentration. The high phenolic content and the 
considerable antioxidant activity of the grape skin and seeds could be potentially considered as sources for 
natural antioxidants  
[Samah, M. Ishmael; Sahar, S. A. Soltan; Khaled, A. Selim and Hoda, M. H. Ahmed. Phenolic Compounds and 
Antioxidant Activity of White, Red, Black Grape Skin and White Grape Seeds. Life Sci J 2012;9(4):3464-
3474]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 514 

 
Key words: Natural Antioxidants; Phenolic Components; Antioxidant Activity; Antioxidant Enzymes; Lipid 
Profile. 
 
1. Introduction: 

Lipid peroxidation during processing and 
storage of food is a serious problem that the 
development of undesirable off-flavor, potentially 
toxic reaction products and lowers the nutritional 
value of food and loss of shelf- life (Millard et al., 
1996 and Baydar et al., 2007). The major strategies 
for preventing lipid oxidation are the use of 
antioxidant (Tang et al., 2001). Antioxidants are 
organic compounds that, when added to food 
products, especially to lipids and lipid – containing 
foods, can increase shelf life by reducing the 
process of lipid peroxidation (Anon, 2003). 

Antioxidant can interfere with the oxidation 
process by reacting with free radicals in one or 

more of the following ways: 1)- as reducing agents, 
2)-As free radical scavengers, 3)- As complexes of 
prooxidant metals and 4)- as singlet oxygen 
quenchers (Pratt and Hudson, 1990). Some 
antioxidant compounds are synthetic antioxidants 
and others are natural dietary constituents (Larson, 
1988). Synthetic antioxidants such as Butylated 
hydroxyanisole (BHA), Butylated hydroxytoluene 
(BHT), Propyl gallate (PG) and tertiary butyl-
hydroquinone (TPHQ) especially BHA and BHT 
are widely used in lipids and food that contain lipid. 
Results showed their possible undesirable effects 
and carcinogenic effect on human health. Also, 
abnormal affects on enzymes systems 
(Jayaprakasha et al., 2003, Bayder et al., 2007, 
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Monica et al., 2007 and Sayago- Ayerdi et al., 
2009). Therefore interest in natural antioxidants, 
that can replace synthetic ones, that causes many 
Side effects, is increasing (Puupponen- Pimia et al., 
2005). Plants provide a rich source of natural 
antioxidants. These include tocopherol, vitamin C, 
carotenoids and phenolic compounds (Harboner, 
1994). 

Grape (Vitis vinifera L.) is the world's largest 
fruit crop (Maier et al., 2009). About 80% of the 
total crops are used in wine-making, yielding by- 
products which include grapes skins and seeds 
(Valiente et al., 1995). Also during juice making 
from grape, high quantities of by- products (grape 
pulp, seeds and skin) remain, which are used only 
as a feed for animals due to their fiber content 
(Palma et al., 2001). 

By-products of grape juice are rich phenolic 
compounds including flavonoides and non-
flavonoids. It is a good and cheap source of high 
quality polyphenolic compounds which can be used 
in different therapeutic procedures with the purpose 
of free radical neutralization in biological system 
(Heim et al., 2002, Yilmaz and Toledo, 2004, 
Balasundran et al., 2006, Lafka et al., 2007 and 
Makris et al., 2007).Some of researchers reported 
the grape barriers are-sources for polyphenolic 
compounds which used as functional food additives 
and procyanidin rich extracted from grape seeds 
and skin have antioxidant properties (Liuis et al., 
2011 and Felic et al., 2012) 

This study aimed to investigate the phenolic 
composition and evaluate the antioxidant activity of 
white, red, black grape skin and white grape seeds.  
2. Materials and Methods.  
 Materials 

White grape (Vitis vinifera L.) By-product 
(skin and seeds) were obtained from Ganklees 
factory "Wady El-Natroon"-Alexandria Govern-
orate, Egypt, season 2010. Red and black grape 
were obtained from local market – Egypt then 
prepared to get their by-product. Linoleic acid, 
Ammonium thiocyanate, Iron (II) chloride purum 
anhydrous and Butylated hydroxytoluene (BHT) 
were obtained from Sigma-Aldrich Chemical 
GmbH, Riedstr.2, D. 89555 Steinem, and Germany. 
Folin – Ciocalteu reagent, Gallic acid monohydrate 
and 2, 2-diphenyl-1-picrylhydrazyl (DPPH) were 
purchased from Sigma Chemical Company. (USA). 
All solvents used (ethanol and methanol) were 
obtained from El - Goumhouria CO. 23, El Sawah 
St. Cairo-Egypt. Kits of blood analysis were 
purchased from Biodiagnostic Company. 29 
Tahreer St., Dokki, Giza, Egypt. 
Methods 
1- Chemical evaluation 
 Preparation of grape by product sample 

Grape skin and seeds were air dried at 40 °C 
for 1hr and ground into fine powder using 
laboratory electric mill (Braun, model 2001 DL, 

Germany) then stored in the polyethylene bags in 
the freezer at -20oC until use (Mohamed and Girgis, 
2005). 

 Moisture Content, Ash, Protein, Lipid and 
Crude Fibers: were determined according to 
A.O.A.C (2000). Total Sugars were determined by 
difference. 
 Identification of fatty acids by chromatographs 
(GLC):  

The method described by Farag et al., (1986) 
was applied for determination of fatty acids by 
GLC. The methyl esters of fatty acids obtained 
from oil of samples and standard materials were 
analyzed with a Pye Unicom Series 304 gas 
chromatograph equipped with dual flam ionization 
detector and dual channel recorder. The separation 
of fatty acid methyl esters was conducted using a 
coiled glass column (1.5 m x 4 mm ) packed with 
Diatomite ( 100 - 120 mesh ) and coated with 10 % 
polyethylene glycol adipate (PEGA). The column 
oven temperature was programmed at 8ºC/min from 
70ºC to 190ºC, then isothermally at 190ºC for 25 
min with nitrogen at 30 ml/min. 
Total phenolic contents 

Total phenolics were determined spectrophot- 
metrically using the modified Folin–Ciocalteau 
colorimetric method (Asami et al., 2003). Briefly 
5ml of distilled water, 0.5- 1.0 ml of each sample of 
extracts, 1.0 ml of folin ciocalteu reagent was 
added to a 25ml volumetric flask. The contents 
were mixed and allowed to stand at room 
temperature for 5-8 min. Then 10 ml of 7% NaCO3 
solution was added to the flask. After two hours, 
absorbance was measured at 750 nm using 
spectronic 2000, spectrophotometer, Busch and 
lamb (USA).The results are expressed as Gallic 
acid equivalent on fresh weight basis, mg /100g. 
 Total anthocyanins 

 Total anthocyanins content of grape by-
products samples (White Grape Skin (WGS), Read 
Grape Skin (RGS), Black Grape Skin (BGS) and 
White Grape Seed (WG Seeds)) was measured 
using the pH differential absorbance method 
described by Worlstad and Giusti, (2001). Total 
anthocyanins were expressed as cyaniding-3- 
glucoside for all of samples on dray weight basis, 
mg/100g. Absorbance was measured at 537 nm 
using spectronic 2000, spectrophotometer, Busch 
and lamb (USA). 
Identification of individual phenolic compounds 
by HPLC 

Phenolic compounds were identified by HPLC 
according to the method of Goupy et al. (1999). 5g 
of sample were mixed with methanol and 
centrifuged at 10000 rpm for 10 min and the 
supernatant was filtered through a 0.2µm Millipore 
membrane filter then 1-3 ml was collected in a vial 
for injection into HPLC Hewllet Packared (series 
1050) equipped with autosamplling injector, 
solvent degasser, ultraviolet (UV) detector set at 
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280 nm and quarter HP pump (series 1050). The 
column temperature was maintained at 35°C. 
Gradient separation was carried out with methanol 
and acetonitrile as a mobile phase at flow rate of 1 
ml/min. phenolic acid standard from sigma Co. 
were dissolved in a mobile phase and injected into 
HPLC. Retention time and peak area were used to 
calculation of phenolic compounds concentration 
by the data analysis of Hewllet Packared software, 
Germany. 
 Determination of antioxidant activity of the 
extracts: 
Preparation of grape by-products extracts 

Samples were air-dried and homogenized. Dry 
sample (5g) was placed in flask with 50 ml of 
extraction solution (80-20 methanol/ H2O) 
according to Vinson et al., (2001). The mixture was 
placed in the dark at 4oC for 24 hrs. The 
supernatant was collected and replaced with an 
equal quantity of extraction solution, then placed in 
the dark at 4oC for a further 48 hrs. The two 
supernatants were mixed and extraction solution 
was added until a total volume of 100 ml was 
obtained. The solvent was removed and the extract 
was stored at -20 oC for further analysis. 
Determination of antioxidant activity using 
(DPPH) radical scavenging method: 

 Antioxidant activity of grape by-products 
samples (WGS, RGS, BGS and WG Seeds) was 
determined using the stable radical (DPPH) 
according to (Brand – Williams et al., 1995). The 
absorbance was read at 515 nm by Perkin Elmer 
spectrophotometer. 

   (Absorbance control – Absorbance sample) 
% inhibition=_______________________x100 

                 Absorbance control 
 
Antiradical efficiencies =     ____1____ 

                                               EC50 
EC50 = extraction concentration providing 50% 
inhibition of the DPPH. 
 
Determination of antioxidant activity in linoleic 
acid system 

Antioxidant activity of grape by-products 
samples extracts (WGS, RGS, BGS and WG Seeds) 
was carried out by using the linoleic acid system 
(Osawa and Namiki, 1981  ) 200, 400, 800 ppm 
samples and BHA (200 ppm) were added to a 
solution mixture of linoleic acid (0.13ml), 99% 
ethanol (10ml) and 0.2M phosphate buffer (pH 7.0. 
10ml). The total volume was adjusted to 25ml with 
distilled water. The solution was incubated at 40 ºC 
and the degree of oxidation was measured 
according to the thiocyanate method. 
Oxidative stability of sunflower oil by different 
concentrations of grape by-products extracts:  

Oxidative stability of sunflower oil at 100 °C 
by different concentrations of grape by-products 
extracts was measured using 679 Rancimat 

(Metrohm Ltd., CH.9100 Herisau, and Switzerland) 
Agric Res., Center, Giza at 100±2 °C. The 
sunflower oil free of additives was used as the 
substrate for oxidation studies (control Sample). 
Freeze dried extracts of WGS, RGS, BGS, 
WGSeeds at concentrations of (200, 400 and 800 
ppm) and BHA were added the oil with the 
concentration 200 ppm. Ion products the volatile 
decomposition Products (mainly organic acid) are 
trapped a measuring detected with distilled water 
(60 ml) and continuously detected with a 
conductivity cell (conductivity range 25-200 us/cm) 
according to the method described by (Gutteridge 
and Halliwell, 2000). 
2- Biological Evaluation 
Experimental design 

  Seventy Male albino rats weighing 90- 120 
grams were used for the study. They were 
purchased from Institute of Ophthalmology, Giza, 
Egypt. The animal housed individually in stainless 
steel under control condition at constant 
temperature (22 °C) and lighting (12 light- dark 
cycles). Rats were divided into 14 groups, five rats 
in each group and were fed the following diet for 
four weeks. 
Group1: rats were fed the basal diet (control group) 

standard diet was prepared according to Reeves 
et al., (1993). 

Group2: rats were fed the basal diet containing 
200ppm BHT 

Groups 3, 4 and 5: rats were fed the basal diet 
containing 2%, 4% and 8% WGS powder  

Groups 6, 7 and 8: rats were fed the basal diet 
containing 2%, 4% and 8% RGS powder 

Groups 9, 10 and 11: rats were fed the basal diet 
containing 2%, 4% and 8% BGS powder 

Groups 12, 13 and 14: rats were fed the basal diet 
containing 2%, 4% and 8% WG Seed 

Each rat was weighted at the beginning and 
end of experimental. At the end of the experimental 
period (four weeks), rats were sacrificed after 
overnight fasting. Blood of each rat was collected 
and centrifuged at 300 rpm for 20 minutes to obtain 
the serum, which was kept at -20 °C until analysis.  
Determination of lipid profile 

Serum glucose, serum total cholesterol, serum 
triglycerides, HDL cholesterol and LDL cholesterol 
were determined as described by Trinder, (1969) 
Richomand, (1973); Burstein et al., (1970); 
Wieland and Seidal, (1983) and Jacobs and 
Vandermark, (1960). 
Determination of liver enzymes 

ALT and AST were determined by the method 
of Reitman and Franakal, 1957. 
Determination of antioxidant enzymes 

Catalase and Glutathione reductase were 
determined by the method of Aebi, 1984; Goldberg 
and Spooner, 1983. 
 Statistical analysis  
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Data were evaluated statistically using 
analysis of variance. Duncan's multiple range tests 
at 5% level of significance was used to compare 
between means. The analysis was carried out using 
the PROC ANOVA procedure of Statistical 
Analysis System (SAS, 1996). 
3. Results and Discussions 

Chemical composition of grape by-product 
(WGS, RGS, BGS and WG Seed) was determined. 
The obtained results are shown in Table (1). 

It was noticed that the highest percentage of 
moisture (18.97%) and protein (10.146%) were 
observed of WGS. Meanwhile the highest 
percentage of Ash (8.36%) and total sugar 
(54.103%) obtained from BGS. Moreover WGSeed 
contained the highest percentage of Fat (10.38%) 
and total fiber (37.25%). These results are in line 
with those of Schieber et al., (2002) and Zein et al., 
(2005). 

Gas liquid chromatography technique (GLC) 
was employed to study the fatty acid composition 
of WGSeeds. The results are shown in Table (2). 
These result agreements with Beveridge et al., 
(2005) reported that linoleic acid of seven different 
varieties of grape seed oil were ranged (66.8- 
73.6%). Oleic and palmitic acid were present as a 
major component (20.44% and 13.93%) after 
linoleic acid. These results are in line with that 
obtained by Crews et al., (2006). Lutterodt et al., 
(2011) reported that the Egyptian grape seeds 
contained higher amount of oleic acid. Arachidic 
acid, Eurucic acid and palmitoleic acid were 
present as a minor components percentage of (0.17, 
0.21 and 0.25%) respectively.  

Total phenolic and total anthocyanins contents 
in WGS, RGS, BGS and WG Seeds were 
determined and the results are shown in Table (3) . 
The results indicated that the highest concentration 
of total phenolic compounds was obtained for WG 
Seeds (2536.5 mg/100g) followed by BGS and 
RGS (2070.02 and 511.23 mg/100g). While WGS 
had the lowest total phenolic compounds (296.27 
mg/100g). 

Negro et al., (2003) mentioned that the 
quantity of total phenolic substances and flavonoids 
contained in grape seed extract was higher than that 
obtained from marc and peel. In addition, 
Anstasiadi, et al., (2010) reported that grape seeds 
had a total phenolic contents ranged between 825.8 
and 3313.5 mg/100g GAE while, the total phenolic 
contents for the same grape skins ranged between 
64.5 and 351.97 mg/100 GAE. 

Total anthocyanins of WGS, RGS, BGS and 
WG seed are shown in Table (1). The highest levels 
of total anthocyanin was obtained of BGS (300.37 
mg/100g) followed by RGS (47.3 mg/100g), WG 
seed (13.64 mg/100g). Meanwhile WGS had the 
lowest total anthocyanins (4.09 mg/100g). 
Concentration of anthocyanin and phenolic 
compound was different among grape by-products. 

These results are resemblances with that established 
by Pastrana- Bonilla et al., (2003), for five bronze 
and five purple cultivars of muscadine grape skins 
and seeds in Georgia who mentioned that the 
concentration and total contents of anthocyanins 
and phenols varied among different varieties.  

There are wide variations between the total 
phenolics contents of the different fruits or 
vegetables or even for the same fruits or vegetables 
reported by different authors. These differences 
may be due to the complexity of these groups of 
compounds, and the methods of extraction and 
analysis (Bravo, 1998; Kalt et al., 2001 and Maier 
et al., 2009).  

Besides, phenolics contents of plant depend 
on a number of intrinsic (genus, species, cultivars) 
and extrinsic (agronomic, environmental, handling 
and storage) factors (Toma´s-Barbera´n and Espin, 
2001). Bozan et al., (2008) studied the polyphenolic 
contents in the seeds of 11 red grape varieties 
cultivated in Turkey and found that the total 
phenolic content ranged from 79.2 to 154.6 mg 
GAE/ g seeds. While Adamez et al., (2012) found 
that the total phenolic content ranged between 
6.04±0.6 GA g/L-1 for the seeds obtained from juice 
and 2.41±34 gL-1 GA for the seeds obtained from 
wine  
Polyphenolic composition of extracts by HPLC  

HPLC coupled with a UV-Vis detector was 
employed to separate and quantify phenolic 
compound from white, red, black grape skin and 
white grape seeds. The amounts of the different 
identified phenolic components are presented in 
Table (4). The major phenolic components in white 
grape skin were Di-OH cinammic acid, salicylic 
acid, Di-OH benzoic acid and synergic acid (4.91, 
2.93, 2.90 and 2.45 ppm).  

In red grape skin, the abundant compounds 
were pyrogalol, Di-OH cinammic acid, vanillic 
acid, synergic acid and catechol (11.41, 8.20, 3.6, 
2.90 and 2.30 ppm, respectively) while, salicylic 
acid, Di-OH benzoic acid are not detected in the red 
grape skin. Concerning to the black grape skin, 
Trans 4OH-3CH-3O-Cinnammic acid, Di-OH 
Cinnammic acid, salicylic acid, P. OH benzoic acid 
and vanillic acid were the most abundant phenolic 
components (6.8, 6.7, 3.9, 3.6 and 2.7 ppm, 
respectively). In addition Table (4) shows that other 
phenolic compound such as Gallic acid, P-coumaric 
acid, procyanidin B1, B2 and B3 and catechin are 
also found with minor constituents in the three 
grape skins studied. The comparison among the 
polyphenolic profile of the three grape skin 
varieties studied revealed that the poly phenolic 
content varied with cultivar.  

However, the red and black grape skin exhibit 
higher polyphenolic content as compared to the 
white grape skin. These finding are consistent with 
the previous work (Berrin et al., 2008) which noted 
that total monomeric and oligomeric flavanol 
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contents varied with variety and with the results 
obtained by Anastasiadi, et al. (2010) on 
polyphenolic composition involving skin of Greek 
grape cultivars. The difference in phenolic content 
and composition in the skin of grapes could be 
partly attributed to the genotype and environmental 
conditions (Montealegre et al., 2006), whereas 
wide ranges of grape skins contained lower 
amounts of procyanidin monomer with no 
significant differences among the genotypes 
(Poudel et al., 2008).  

Data in Table (4) also revealed that they 
exhibit a very different qualitative and quantitative 
polyphenolic profile. Seeds are particularly rich in 
monomeric favan-2- ols (+) catechin and the 
dimeric procyanidin B1, B2 and B3. They also 
display a high level of Di-OH cinammic acid, 
salicylic acid. The quantity of the abundant 
phenolic components in the seeds were 521.80, 
357.01, 269.70, 231.87, 185.40 and 174.10 ppm for 
(+ ) catechin, procyanidin B1, Di-OH cinammic 
acid, procyanidin B3, salicylic acid and procyanidin 
B2 respectively. These results are in accordance 
with the previous studies on polyphenolic 
composition involving seeds of Greek cultivars 
(Guendez , et al., (2005a and 2005b) which, noted 
that the most abundant polyphenolic compound in 
grape seeds extracts was catechin (189mg/100g) 
accounting for 49.8% of the TPC, followed by 
epicatechin (98.6mg/100g) and epecatechin gal late 
(35.5mg/100g seeds) the present results also in 
agreement with that obtained by Anastasiadi, et 
al.,(2010) and Adamez et al., (2012). In addition, 
flavonoids have been found to be the abundant 
phenolic compounds in grape seeds mainly 
catechin, epicatechin and epecatechin gallate and 
dimeric procyanidin B1 and B2 (Naczk, et al., 
2005, Maier et al., 2009 and Yi et al., 2009).  

On the other hand, our results are different 
from that reported by Tounsi et al., (2009) who 
reported that the most abundant polyphenolic 
compound in three different grape seeds varieties 
was quercetin accounting for 27.2, 48.8, and 28.4% 
of the total phenolic content of Muscat, Syrah and 
Carignan grape varieties, respectively. They also 
found that dimeric proanthocyandins B1 and B2 
were minor constituents in all grape varieties 
studied.  

Large difference in the phenolic compositions 
in different parts of the grape fruit have been also 
reported by Pastrana- Bonilla et al. (2003). Finally, 
the composition of phenolic in grape varies with 
variety, species and season conditions as well as 
environmental and management factors such as soil 
conditions, climate and crop load (Tounsi et al., 
2009). 
Scavenging effect of extracts on DPPH radical 

The free radical scavenging activity of 
different grape by-product extracts was evaluated 
with the change of absorbance produced by 

reduction of DPPH. The results are summarized in 
Table (5). The high antioxidant capacity of all 
extracts has been observed and related to the 
presence of a mixture of polyphenolic compounds 
with good antioxidant activity. Seeds extract 
showed higher scavenging activity than all other 
extracts with EC50 0.259µg extract/µg DPPH 
followed by black grape skin extract (EC50 3.98µg 
extract/µg DPPH) and red grape skin extract ( 
EC50 20.87µg extract/µg DPPH) while the white 
grape skin extract showed the lowest scavenging 
activity with EC50 28.91µg extract/µg DPPH. The 
potent and scavenging activity of the seeds extract 
is mainly attributed to its high contents of 
procyanidin B1 and B3 which have been assumed 
to be the most important radical scavengers in 
grape seeds extracts (Guendez et al., 2005(b) and 
Maier et al., 2009). However, the seeds extract was 
also characterized by high catechin content.  

Our results indicated that the scavenging 
capacity of white and red grape skin extracts were 
dependent upon concentrations of the phenolic 
compound. On the other hand scavenging capacity 
of black grape skin grape seeds extracts increased 
with increasing concentration of black grape skin 
extract in the range 0 – 21.08 µg extract/µg DPPH 
grape seed extract up to 1.92 µg extract/µg DPPH 
after which scavenging effect on the DPPH radical 
was found to decrease. Thus, both black grape skin 
and grape seeds have very good antioxidant 
potential at lower concentrations and start showing 
prooxidant behavior at higher concentrations. Our 
results are consistent with that obtained by some 
investigators and disagree with others.  

Some authors showed that a fine linear 
correlation exists between antioxidant capacity and 
total phenol contents in wine and wine by products 
(Alonso et al., 2002; Ghiselli, et al., 1998 and 
Louli, et al., 2004). The studies by Jayaprakasha et 
al., (2003) and Adamez et al., 2012) indicated that 
radical scavenging activity of the grape seeds 
extracts was dependent upon the contents of 
phenolic compound. While, a number of studies 
indicated that many of the dietary phenolic 
compounds have concentration-dependent 
antioxidant or prooxidant activities (Yoshino and 
Murakami, 1998; Yen et al., 2002 and Maurya and 
Devasagayam, 2010). The beneficial effects of 
dietary antioxidants mainly focus on their defensive 
function against excessive oxidative damage 
induced (Middleton et al., 2000). . 

Antioxidant activity of extracts from different 
grape skins and white grape seeds at different 
concentrations (200, 400 and 800ppm) were 
investigated in lenoleic acid system and the results 
are summarized in Table (6). It could be noticed 
that the antioxidant activity of grape skin and seeds 
extracts was high when used at low concentration 
200ppm while the antioxidants were decreased with 
increasing the extract concentration up to 800ppm. 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com  

 

3469 

These results are in agreement with our previous 
result for DPPH.  
Effect of extracts on oxidative stability of 
sunflower oil  

Different concentrations of polyphenolic 
compounds extracted from white, red and black 
grape skin and white grape seeds were added to 
sunflower oil at concentrations of 200 and 400 
ppm. In addition 200 ppm BHT was used as 
synthetic antioxidant. Oxidative stability of all 
samples was measured by rancimat method at 100 
°C. 

Table (7) and Figure (1) showed the results as 
induction period. The results indicated that BHT 
was superior to all natural extracts in agreement 
with (Peschel et al., 2007). When adding 
polyphenolic extractions, the results showed that 
BGS, (200ppm) had the highest stability with 12.9h 
followed by the WGS and RGS (12.8h, 12.8h) 
respectively with the same concentration and the 
same timeline while the WG seeds showed the 
lowest stability. 
Effect of different grape by-product on body 
weight and lipid profile 

 Effects of different grape by-product on body 
weight are shown in Table (8). Data in Table (8), 
illustrated that there are no significant different 
P<0.05 in initial body weight and final body weight 
compared to the control group. There are no 
significant change was observed in body weight 
gain of all treatment compared to the control group 
except for red group skin at 4% and 8% BGS. 

Data in Table (9) demonstrated that feeding 
rats on diet containing 200ppm BHT (synthetic 
antioxidant) showed significantly increase P<0.05 
of total cholesterol (TC), LDL-c and Triglycerides 
(TG) compared to the control group. The rate of 
increase was 61.11%, 88.32% and 15.50% 
respectively compared to the control group. 

Meanwhile, the addition of 2% WGS, RGS, 
BGS and WG Seeds of rats diet showed significant 
decrease P<0.05 of TC, LDL-c and TG compared 
to the control group. On the other hand, 4% (RGS, 
WGSeeds), 8% BGS and 2% WGSeeds showed the 
same effects as BHT. These results in accordance 
with the results obtained by (Perez- Jimenez et al., 
2008 and Jiao et al., 2010). reported that the 
supplementation with 0.5% or 1% grape seed 
proanthocyanidin and 7.5g/d grape antioxidant 
dietary fiber decrease total cholesterol and 
triglycerides. Tebib et al., (1997) found that 2% 
addition of seed extract to diet containing 1% 
cholesterol reduced plasma total cholesterol and 
LDL-C. 

Feeding rats on diet containing 200ppm BHT 
and 4% (WGS, RGS, and BGS) showed that no 
significant change of HDL-c compared to the 
control group. The best results in serum HDL-c 
recorded for the group fed on diet treated daily with 
WG Seed in all levels followed by the group fed on 

diet treated daily with grape skin 8%, the group fed 
on diet treated daily with grape skin 4%. Our 
results are in line with (Martin-Carron et al., 1999) 
who indicated that HDL-cholesterol concentration 
was significantly higher in rats fed on dietary fiber 
and polyphenol -rich grape product than in the 
unsupplemented group. 

Data in the same Table revealed that, serum 
Glucose increased gradually by increasing the 
levels of grape skin and seed, in the diet. On the 
other hand, the mean values of serum Glucose 
increased significantly in groups which treated with 
grape skin and seed, comparing with non treated 
groups. Increase of serum glucose may be due to 
grape pomace containing high level of sugars. 
These results are in agreement with Sayago – 
Ayerdi et al., (2009) who mentioned that the grape 
pomace containing high level of sugar soluble 
(20.7±0.30g/kg).  
Effect of grape by products on antioxidant and 
liver enzymes 

Effect grape by-product on antioxidant 
enzymes are shown in Table (10). The results in 
Table (10) illustrated that treating rats with 200ppm 
BHT, WGS, RGS, BGS at 2% and 4% showed that 
no significant change (P ≤ 0.05) in catalase enzyme 
activity, as compared to the control group. While, 
feeding rats on diet containing 8% (WGS, RGS, 
BGS) and WG Seed at different levels caused a 
significant increase in catalase enzyme activity. 
These results are disagreement with (Alía et al., 
2003) who reported that antioxidant dietary fiber 
from grapes had no effect on the activity of catalase 
enzyme and there is an agreement with (Xu et al., 
2009) who reported that grape seed extract 
increased the activity of catalase (CAT). 

The data in this Table revealed that, 
glutathione enzyme activity in BGS 2% and WG 
Seed 2% groups increased significantly P ≤ 0.05 
(0.06±0.007a and 0.06±0.008a) respectively as 
compared to the groups fed on the same diets with 
other different levels of grape skin and seed. These 
results are in line (Yousef and Romeo, 2004) 
showed that polymeric grape seed tannin in the diet 
increase total glutathione level in blood. These 
results not agreement with (Yousef et al., 2009) 
who reported that grape seed proanthocyanidin 
extract decrease Glutathione enzyme activity. 

Effect of feeding rats on diets containing 
different levels from grape skin and seed (2%, 4% 
and 8%) on the activities of some liver enzymes 
AST and ALT in serum of rats was illustrated in 
Table (10) 

The results indicated that feeding rats on diet 
containing 4,8% grape skin and seed, decreased 
liver function (ALT) by about 63.63% than that of 
the control group. Meanwhile, 2% grape skin and 
seeds showed a significant increase of liver 
enzymes. These results are agreement with (Yousef 
et al., 2009) who reported that grape seed 
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proanthocyanidin extract caused significant 
increase in AST and ALT. These results approved 
by Kotamballi et al., (2002) indicate that the grape 

pomace MeOH extract is capable of protecting the 
activities of hepatic enzymes, which play important 
roles in combating the reactive oxygen species.  

 
Table (1): Major chemical constituents (g/100g dry matter) of grapes skin and grape white seeds 

White grape Seeds 
Grape skin 

Constituents (%)  
Black  Red  White  

8.38 18.21 7.28 18.97 Moisture 
10.38 1.89 6.43 3.93 Fat 
9.076 7.872 6.999  10.146 Protein 
37.25 9.565 7.335 10.56  Total Fibers  
2.38 8.36  2.94 6.35  Ash  

32.534 54.103 69.016 50.044 Total Sugar  
 
Table (2): Fatty acid profile of grape seeds oil by GLC 

Fatty acids Percentage % 
Saturated fatty acids: 13.93 

Palmitic acid C16:0 8.59 
Stearic acid C18:0 5.16 
Arachidic acid C20:0 0.17 

Unsaturated fatty acids: 86.07 
Palmitoleic acid C16:1 0.25 
Olic acid C18:1 20.44 
Linoleic acid C18:2 64.72 
Linolenic acid C18:3 0.43 
Eurucic acid C20:1 0.23 

 
Table (3): Total phenolic compounds, total anthocynins, efficient concentration and antiradical efficiencies of 

different grape skin and white grape seeds 
Samples Total phenolic 

compounds mg/100g 
Total anthocyanin 

mg/100g 
Efficient concentration 

(EC50) 
Antiradical 

efficiencies (AE) 
WGS 296.27 4.09 28.91 0.043 
RGS 511.23 47.3 20.85 0.048 
BGS 2070.02 300.37 3.98 0.25 
WG Seeds 2536.5 13.64 0.26 4.00 

 
Table (4): Polyphenolic composition of extracts from white, red, black grape skins and white grape seeds by HPLC 

Test results 
Phenolic compounds(ppm) 

White grape Seeds Black grape skin Red grape skin White grape skin 
11.07 0.70 0.20 1.04 Gallic 1 
20.20 2.40 2.30 0.96 Catechol 2 

 ---  --- 11.41 2.07 Pyrogalol 3 
35.07 1.1  --- 2.90 Di-OH Benzoic 4 
1.10 3.60 0.47 0.107 P.OH Benzoic 5 

521.80 1.9 1.7 0.84 Catechin 6 
63.40 2.70 3.60 1.25 Vanillic 7 
357.01 1.72 1.07 1.61 Procyanidin B1 8 
23.30 0.90 0.69 0.26 P-Coumaric 9 

 --- 0.40 0.12 0.83 Chrisin 10 
66.30 1.004 2.17 --- Chlorogenic 11 
64.20 1.90 2.90 2.45 Synergic 12 

 --- 6.80 1.40 0.75 Trans-4OH-3CH-3O-Cinnammic  13 
185.40 3.90  --- 2.93 Salicylic 14 
269.70 6.70 8.20 4.91 Di-OH Cinnammic 15 
28.80 1.20 0.50 0.21 Hespertin 16 
231.87 1.19 1.55 1.05 Procyanidin B3 17 
174.10 1.69 1.44 1.14 Procyanidin B2 18 
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Table (5): The effects of phenolic compound of different grapes skin and white grape Seeds on remaining 
percentage of DPPH and inhibition ratio of DPPH µg/µg. 

White Grape skin Red Grape skin Black Grape skin White Grape Seed 
Conc. 
µg/µg 

Inhibition 
Ratio% 

Conc. 
µg/µg 

Inhibition 
Ratio% 

Conc. 
µg/µg 

Inhibition 
Ratio% 

Conc. 
µg/µg 

Inhibition 
Ratio% 

12.86 30.0 9.06 22.96 1.07 31.07 0.26 51.18 
16.08 31.4 11.33 28.90 1.68 33.02 0.34 73.46 
18.37 37.4 12.92 34.28 2.08 41.87 0.51 75.83 
21.04 38.2 15.10 42.18 2.7 46.44 1.00 86.89 
21.44 40.9 16.31 43.67 3.98 50.24 1.92 97.20 
25.73 44.5 20.87 50.07 7.32 74.40 3.52 86.73 
42.88 63.2 26.23 55.76 21.08 84.20 4.23 84.73 
64.33 72.8 45.33 66.03 43.92 68.99 21.2 68.29 

 
Table (6): Antioxidant activity of different grape skin and white grape seed in linoleic acid system  

Samples 
Absorbance at 515nm 
Storage time (days) 

Zero 1 3 5 8 11 14 16 
Control 0.244 0.269 0.288 0.294 0.305 0.337 0.348 0.358 
BHT(200ppm) 0.244 0.257 0.264 0.271 0.276 0.281 0.288 0.298 
WGS 2% 0.244 0.258 0.262 0.296 0.278 0.268 0.293 0.306 
WGS 4% 0.244 0.258 0.278 0.285 0.297 0.305 0.316 0.323 
WGS 8% 0.244 0.272 0.294 0.312 0.322 0.339 0.342 0.359 
RGS 2% 0.244 0.245 0.266 0.273 0.279 0.284 0.291 0.305 
RGS 4% 0.244 0.267 0.290 0.292 0.306 0.338 0.349 0.361 
RGS 8% 0.244 0.271 0.299 0.328 0.345 0.352 0.359 0.374 
BGS 2%  0.244 0.252 0.260 0.271 0.278 0.282 0.29 0.302 
BGS 4% 0.244 0.259 0.272 0.279 0.295 0.354 0.352 0.365 
BGS 8% 0.244 0.268 0.297 0.302 0.348 0.355 0.361 0.379 
WG Seed 2% 0.244 0.256 0.267 0.275 0.28 0.289 0.298 0.314 
WG Seed 4% 0.244 0.262 0.309 0.313 0.338 0.398 0.427 0.447 
WG Seed 8% 0.244 0.278 0.332 0.352 0.378 0.502 0.531 0.563 

 
Table (7): The effect of addition different grape by-products samples on Oxidative stability of sunflower oil at 

100 °C by Rancimat 
Samples Oxidative stability At 100°C 
Control  11.9 
 BHT  14.6 
 WGS 200ppm  12.8 
RGS 200ppm  12.8 
BGS 200 ppm  12.9 
WG Seed200ppm  12.2 
WGS 400ppm  12.4 
RGS 400ppm  11.8 
BGS 400 ppm  11.6 
WG Seeds 400ppm  11.4 

 
Table (8): Effect of different types grape skin and white grape seed of grape on body weights  

 
groups Body weight gain 

(gm) Mean ±SD 
final body weight 
(gm) Mean ±SD 

Initial body Weight 
(gm) Mean ±SD 

50.60±7.12bc 157.60±13.16ab 107.00±10.95a 1-Control 
42.80±5.87c 149.80±8.13ab 107.00±10.95a 2-BHT 
43.00±7.34c 150.00±7.07ab 107.00±10.95a 3-WGS 2% 
58.60±6.07b 165.60±7.82ab 107.00±10.95a 4-WGS 4% 
57.60±7.52b 164.60±14.06ab 107.00±10.95a 5-WGS 8% 

49.20±11.77bc 156.20±19.1ab 107.00±10.95a 6-RGS 2% 
38.20±6.80d 145.20±7.91b 107.00±10.95a 7- RGS 4% 
50.40±8.65bc 157.40±10.62ab 107.00±10.95a 8-RGS 8% 
53.00±5.37bc 157.00±15.47ab 104.00±10.83ab 9-BGS 2% 
57.00±8.59 b 161.00±10.04ab 104.00±10.83ab 10-BGS 4% 
62.40±4.06 a 166.40±9.28a 104.00±10.83ab 11-BGS 8% 
59.00±5.64 b 163.00±14.81ab 104.00±8.94ab 12-WG Seed 2% 
56.40±6.50 b 160.40±14.08ab 104.00±10.83ab 13- WG Seed 4% 
45.60±6.26 c 153.60±14.39ab 108.00±16.43a 14- WG Seed 8% 
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Table (9): Effect of different types grape skin and white grape seed on lipid profile and Glucose 

 

groups 

 

Glucose 
mg/dl 

means ± SDM 

Total cholesterol 
mg/dl 

means ± SDM 

HDL- C 
mg/dl 

means ± SDM 

LDL-c 
mg/dl 

means ± SDM 

VLDL-C 
mg/dl 

means ± SDM 

Triglycerides 
mg/dl 

means ± SDM 

1- Control 79.90±17.80 c 44.41±0.89 d 58.60±19.90f 23.12±1.68ab 115.62±8.43 b 20.26±8.92 e 
 2- BHT 128.73±13.53 a 45.08±2.17 d 110.36±10.24a 26.70±5.26a 133.54±26.33 a 27.53±14.41 d 

3- WGS 2% 58.33±24.00 d 37.03±6.67 e 71.60±1.06d 22.86±3.04 b 114.31±15.20 b 27.53±7.50 d 
4- WGS 4% 93.40±10.17bc 41.69±5.79 de 75.23±12.22d 23.51±4.16 b 117.59±20.84 b 40.00±6.24 b 
5- WGS 8% 109.00±18.14 b 48.63±8.41bc 87.60±15.89c 26.23±1.05 a 136.17±5.29 a 42.00±7.00 b 
6- RGS 2% 109.43±20.04 b 42.17±7.66c 85.30±17.35cd 23.03±6.03ab 115.18±17.41 b 39.33±3.21 b 
7- RGS 4% 126.06±20.05 a 44.71±0.57d 71.38±20.33ab 22.03±1.59b 110.16±7.95 c 41.16±9.64 b 
8- RGS 8% 94.33±10.26bc 48.10±5.91bc 103.58±13.72d 25.35±2.41a 126.77±12.0ab 42.33±4.37 b 
9- BGS 2% 94.66±22.53bc 24.52±0.98f 53.09±23.72b 22.95±0.59 b 114.75±2.95 b 42.66±16.79 b 
10- BGS 4% 93.13±6.37bc 41.45±4.63 de 93.25±6.27j 25.57±0.60 a 127.86±3.00ab 52.46±12.62ab 

11- BGS 8% 121.36±1.35a 62.39±2.84de 105.45±3.13ab 25.48±1.82 a 127.43±9.12ab 59.28±8.53 a 

12- W.G Seed 
2% 

128.50±8.94a 63.28±6.20abc 91.22±5.75bc 26.01±1.64 a 129.18±9.04ab 25.33±5.82 d 

13- WG Seed 
4% 

118.13±9.52ab 77.53±3.62a 63.81±11.78e 23.21±0.46ab 116.06±2.30 b 33.33±3.49 c 

14- WG Seed 
8% 

93.43±5.30bc 70.13±1.13 a 46.12±4.19 h 22.81±1.16 b 114.09±5.82 b 34.33±3.39 c 

 
Table (10): Effect of different types grape skin and white grape seed on Antioxidant enzymes activity and liver 

function 

 

groups 

Enzyme Activity Liver function 
Catalase 
mM/L 

Mean ± SD 

Glutathione 
mM/L 

Mean ± SD 

 AST 
 µg/dl 

Mean ± SD 

ALT  
µg/dl 

Mean ± SD 
1- Control 87.4±2.16 b 0.04±0.001 c 38.76±1.26c 69.28±2.0 c 
2- BHT 85.23±5.81 b 0.03±0.004d 41.31±3.54bc 77.71±3.85b 
3-WGS 2% 85.32±4.77 b 0.04±0.003c 41.03±2.73bc 81.06±5.10ab 
4- WGS 4% 86.46±3.65 b 0.04±0.001d 34.40±1.96 d 68.56±7.90 b 
5- WGS 8% 101.90±5.53 a 0.04±0.001 c 32.67±3.27 d 59.77±3.15 d 
6- RGS 2% 85.24±2.64 b 0.05±0.001bc 43.16±2.78ab 82.66±3.21ab 
7-RGS 4% 89.56±0.83 b 0.04±0.002 c 34.04±2.26 d 46.38±3.41 e 
8- RGS 8% 99.97±2.14 a 0.04±0.0005d 28.40±0.94 e 35.83±2.17 f 
9- BGS 2% 89.04±0.42 b 0.06±0.007a 45.67±2.49 a 86.87±3.54 a 
10-BGS 4% 89.68±0.34 b 0.05±0.005b 33.45±1.86 d 43.77±3.37 e 
11- BGS 8% 102.74±3.07 a 0.04±0.003c 26.26±2.73 e 35.09±1.71 f 
12-WG Seed 2% 99.11±0.76 a 0.06±0.008a 41.72±2.58abc 83.11±4.06ab 
13- WG Seed 4% 100.02±0.49 a 0.05±0.005b 32.99±1.62 d 36.95±1.75 f 
14- WG Seed 8% 103.46±1.04 a 0.04±0.003c 26.20±0.79 e 32.98±2.92 f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (1): The effect of addition of different grape by-products samples on Oxidative stability of sunflower oil at 

100°C by Rancimat  
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Conclusion 
It could be concluded that the main phenolic 

compound in the three grape skins was Di-OH-
cinamic acid. In the contrast, seeds are particularly 
rich in monomeric favan-2- ols (+) catechin and the 
dimeric procyanidin B1, B2 and B3. They also 
display a high level of Di-OH cinammic acid, 
salicylic acid. Our results indicated that all extracts 
showed remarkable DPPH radical scavenging 
activities with EC50 values ranged from 0.26- 
26.91µg extract/µg DPPH. The grape by-products 
(skins and seeds) could be used as good sources for 
natural antioxidant especially at low concentration.  
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Abstract: Sliding movement includes two phases; reaching phase and Sliding phase. In both phases problems are 
encountered. In sliding phase, the switching nature of control law leads to the undesirable chattering phenomenon 
whose high frequency oscillations excite the un-modeled dynamics of the system; this might damage the system 
under control .In this paper, as a solution to these problems one incorporating fuzzy-sliding mode controller (FSMC) 
is introduced. Also, during reaching phase, SMC is sensitive to parametric uncertainties and external disturbances. 
Throughout this paper a sliding mode fuzzy controller with moving switching surface (MSS) is provided to 
minimize or possibly eliminate the reaching phase. 
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1. Introduction 

The robot manipulator dynamics is 
inherently nonlinear time-varying and has many 
uncertainties, such as payload parameters, frictions 
and disturbances. A well known approach to the 
control of uncertain system by nonlinear feedback 
laws is the sliding mode control [6-10]. Sliding mode 
control is a powerful control technology, which could 
handle the worst-case control environment. In a 
sliding mode control system, the control law is 
designed to drive the system states toward a specific 
sliding surface. Conventional sliding mode control 
introduces a static linear sliding surface with constant 
gain as the error variable in order to obtain globally 
asymptotically stable controllers for robot 
manipulators [11-13]. As the sliding surface is hit, 
the system response is governed by the surface; 
consequently the robustness to the Parameter 
variations or disturbances is achieved. In spite of the 
robust characteristics of controller, this controller has 
problems. One of the problems of the sliding mode 
control is the chattering phenomenon. Many 
techniques have proposed to eliminate these 
problems, as to define a bounded layer surrounding 
the sliding surface, but it leads to increase stability 
error. Further to this, in sliding mode control, the 
system only in Sliding phase is resistant to 
uncertainty and disturbance, while in reaching phase 
it is sensitive them. In this paper, a fuzzy sliding 
mode control (FSMC) is proposed to control of the 
chattering phenomenon. The fuzzy sliding mode 
control is applied in around the sliding surface. So 
one of the methods to minimize or eliminate the 

reaching phase is to use a moving switching surface 
(MSS) [2-3]. This paper resorts to fuzzy logic for 
designing of this moving surface. In next part of this 
paper the robot manipulator dynamics equations has 
presented then a sliding mode controller and a fuzzy 
controller has been designed for the robot 
manipulator. To this end, a incorporating fuzzy-
sliding mode controller and a moving sliding surface 
with using of fuzzy technique has been designed. 
2. The robot manipulator model 

The dynamics of a serial –link robot can be 
written as [14] 

(1) 

 

Where,  is the symmetric positive–
definite manipulator inertia matrix. 

  is the vector of centripetal and 

Carioles torques,  is the vector of 

gravitational torques. Also,  are vectors 
of location, velocity and angular acceleration of robot 
links respectively. 

The friction torque  is assumed to 
dissipate energy at all nonzero velocities and, 
therefore, its entries are bounded within the first and 
third quadrants. This feature allows considering the 
common Coulomb, viscous and static friction models 
[15] and [16] 

(2) 
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Where, ,  and   denote the coefficients of the 
viscous, Coulomb, and static friction, respectively, 

with , The function is 
defined as follows 

(3) 

 
We assume the robot links are joined 

together with revolute joints. Three important 
properties are the following. 

Property 1: The matrix  and the time 

derivative  of the inertia matrix satisfy 

 Property 2: The friction torque vector  
satisfies 

 
Property 3: The gravitational torque vector  is 
bounded such that 

 
Where,  stands for the elements of  . Assume that 
each joint actuator is able to supply a known 

maximum torque  so that 

 
We assume that each actuator satisfies the following 
condition 

(4) 

 G and M matrix is present as the following 
(5) 

 3. Designing of Sliding mode Fuzzy controller  
In this part, our purpose is to design a 

sliding mode controller that can detect desired state 
vector with existence of uncertainty and 
disturbance. 
3.1. Designing of sliding mode controller 

The first step at the designing of sliding 
mode controller is choice of slide surface. With 
considering a robot manipulator, slide surface is 
defined as follows 

(6) 

 
Where  and  are positive–
definite matrixes, positive as it ensure 

stability . With defining of velocity vector as: 
(7) 

 
We may define slide surface as following: 

(8) 

 
For system states get to slide surface and remain in it, 
the following slide condition should establish [1]. 

(9) 

 
Where  is positive–definite matrix, with defining of 
slide surface (2) and the following control rule for 
system (1), slide condition (9) is complied 

(10) 

 
That, 

(11) 

 
and, 

(12) 

 
 is parameter of designing and should design 

as 
(13) 

 Prove: with utilization of Lyapunov theory is proved 
that the control rule (10) resists system (1). Choose 
the Lyapunov function candidate to be 

(14) 

 
Because matrix is a positive–definite matrix so 

providing  then  and with deriving from 

the following equation is obtained 
(15) 

 By using of equation (3) the following result is 
supplied 

(16) 

 With setting (1) in (16) and using of property 1 the 
following result is provided 

(17) 

 
 And with applying (10) and (11) in up bond we have 

(18) 

 
And then from (12), (13) and (14) the following bond 
is proved 

(19) 

 
For decrease of the chattering phenomenon 

around slide surface, we define a bounded layer with 
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diameter  around slide surface. So we replace 
saturation function in sgn at bond (10) and we have 

(20) 

 
3.2. Designing of Fuzzy controller 

In this paper, we consider a sectorial fuzzy 
controller studied (SFC). Two-input one-output rules 
will be used in the formulation of the knowledge 
base. The IF–THEN rules are of the following form 

(21) 

 
Where

 For each input fuzzy set  in  and output 

fuzzy set  in  exists an input 

membership function  and output 

membership function   , respectively, 

with   

;  ;   being an odd number of membership 

functions associated to the input j. The total number 
of rules M is defined by the number of membership 

functions of each input . The output 
variable of a fuzzy logic controller FLC can have 
associated an odd number, say N, of membership 

functions  , with 

 . 
In the remainder of this paper, we consider 

the SFC class of fuzzy controllers studied in [4] and 
[5], where we have selected the following 

specifications: Singleton fuzzifier,  (odd) 

triangular membership functions for each input, with 

 (see Fig.1), N (odd) singleton membership 
functions for the output, (see Fig. 2), rule base 
defined by (18) for two inputs, (table.1), product 
inference, and center average defuzzifier. 

 

Figure. 1. Input membership functions 
 

 Figure. 2. Output membership functions 
 

Table 1. Look-up the fuzzy rule base 

 
3.3. Designing of incorporating controller 

Because of we can synchronously use from 
premium of fuzzy and sliding mode controllers and 
minimize detects each of their, we propose the 
following incorporating controller: 

 (22) 

 Where in this bond

 

 is a positive parameter. in 

case , sliding mode controller works and 

fuzzy mode controller acts provided that . 
So the used controller will be as a robust sliding 
mode controller. Also the chattering phenomenon 
happens surrounding the sliding surface 

that it excite both high frequency 
oscillations the un-modeled dynamics of the system 
and it cause to increase input torque. So we apply the 
fuzzy sliding mode control in around the sliding 
surface for conquest of this problem. 
 
 
 
 
 
 
 
 

Figure. 3. membership functions for inputs  and  
 
4. Designing of moving sliding surface 

In sliding mode control, the system only in 
Sliding phase is resistant to uncertainty and 
disturbance, while in reaching phase it is sensitive 
them and this is one of the problems of the classical 
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sliding mode controller. . So one of the methods to 
minimize or eliminate the reaching phase is to use a 
moving switching surface (MSS) [2-3]. In attention 
to studied robot that is a two-link robot, equation of 
moving sliding surface is defined as 

(23) 

 
Surface rotation occurs along with  

which is surface slope and shifting along with the 
changes in . In two degree systems if the 
representative point (RP) is the first or third quarter, 
we will shift the surface slope and in case RP is in the 
second or fourth quarter we rotate it. According to the 
above mentioned statements the control rule for 
sliding mode with bonded layer and moving sliding 
surface is as follows 

(24) 

 
For setting  and , we use fuzzy 

logic and consider it as a function of errors and errors 
variation. Having two inputs and two outputs, the 
simple sognoy rule of IF-THEN will be 

 

                  (25) 

In order to determine   ,  , first we 

define six membership function 
 for each ,  input (see 

Fig 4). Based on sliding mode control, sognoy rule 
base is regarded for calculating   , . This is 

shown in tables 2 and 3. 
 

Table 2. Look-up the fuzzy rule base for   

  

 NL NS NZ PZ PS PL 
6/0  6/0  6/0  6/0  6/0  6/0  PL 

5 5 5 6/0  6/0  6/0  PS 
8 8 8 5 6/0  6/0  PZ 
6/0  6/0  5 8 8 8 NZ 
6/0  6/0  6/0  5 5 5 NS 
6/0  6/0  6/0  6/0  6/0  6/0  NL 

Table 3. Look-up the fuzzy rule base for   
  

 NL NS NZ PZ PS PL 
0 0 0 -4 -8 -10 PL 
0 0 0 -2 -4 -8 PS 
0 0 0 0 -2 -3 PZ 
4 2 0 0 0 0 NZ 
8 4 0 0 0 0 NS 
10 6 4 0 0 0 NL 

 

5. Results 
The proposed methods in this paper were 

applied to a robot with the following parameters 
(26) 

 

 

 
Desired vector is: 

(27) 

 
Designing parameters of sliding mode controller 
are: 

(28) 

 
Bearing in mind that if input torques exceed 

a certain amount the problem of link saturation will 
show up, so we will face limitations in applying input 
torques. For the simulated robotic model, the 
maximum applied torques is 150 to the first link and 
15 to the second. 

The simulation result of sliding mode 
controller and also controller with moving sliding 
surface are given in Figs.6-12. As shown in the Figs. 
The problem of sliding surface oscillations is solved 
in incorporating controller. And, sliding surface is 
smoother than that of sliding mode controller. In 
addition, sliding phase in controller with moving 
sliding surface is in its least possible. 

 

 
 

Figure. 4. Detection error of sliding mode 
controller 

 

 
 

Figure 5. Control inputs of sliding mode controller 
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Figure. 6. Sliding surface of sliding mode 

controller 
 

 
Figure. 7. Detection error of incorporating fuzzy-

sliding mode controller 
 

 
Figure. 8. control inputs of incorporating fuzzy-

sliding mode controller 

 
Figure. 9. Sliding surface of incorporating fuzzy-

sliding mode controller 
 

 
Figure. 10. Detection error of sliding mode 

controller with moving surface 
 

5. Conclusion 
  In this paper, by using fuzzy logic two 

main problems of sliding mode control were 
removed. The first problem, sliding surface 
oscillation, was overcome by incorporated controller. 
And the second, lack of robust of controller in the 
reaching phase, is minimized with moving slide 
surface for robot manipulator link.   
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Abstract: Voltage sag is one of the crucial problems of power quality that affects high power devices. It may cause 
sensitive devices to malfunction and may increase the failure in power systems. An appropriate algorithm for 
identifying and positioning the voltage sag disorder is suggested in this study. This procedure identifies the voltage 
sag online and automatically and can identify the exact time and position of this damaging circumstance. This 
method operates based on the analysis of wavelets and search blocks, and its procedure uses the discrete wavelet 
transform (DWT) to identify the changes in voltage signals with respect to the non-fault state. Simulation results on 
a nine-bus IEEE network confirm the validity and accuracy of the proposed method.  
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1. Introduction 

Voltage sag is an unexpected reduction of 
voltage in a region of an electric system that, after a 
short time (from a half-cycle to a few seconds), 
returns to its original value. Generally speaking, 
during these situations, the voltages at the power 
frequency reduce to 0.1 - 0.9 (per unit) with a 
duration from 0.5 cycles to 1 minute [1]. 

Voltage sag is one of the most crucial 
problems because most devices in industrial plants 
are very sensitive to voltage reduction. Faults in 
transmission or distribution systems (like single 
phase to ground fault or two phase short circuits) are 
major causes of voltage dips in electrical systems. 
High frequency voltage sag might lead to damage to 
high power devices. 

Voltage drop is one of the most important 
and most frequent power quality disorders in 
electrical systems. Apparatuses like chillers control 
units, laboratory and measuring devices, and DC or 
AC drives used in modern industrial factories are 
very sensitive to this phenomenon. Therefore, when a 
voltage dip occurs, they will not function properly. 
Voltage sags with 85% to 90% amplitude with 
respect to the nominal voltage amplitude with 
duration of 16 milliseconds can immediately interrupt 
important industrial processes [2]. 

Numerous researchers have worked on 
voltage sag and examined its general features and 
principles [3-5]. Some of them surveyed various 
retrievals (compensators), including SVCs and 
STATCOMs [6-8]. They also presented some 
methods for positioning faults and estimating the 
amplitude or frequency of voltage sags [9-13]. Of 
course, due to the importance of large loads, many of 

these studies concentrated on high power consumers 
to solve their problems. 

The first step in recovering the power 
quality disorders in a power system and improving 
the form of voltage waves is using an appropriate and 
effective method to identify these disorders. Various 
methods can be used to recognise the distorted 
signals, and each method is based on a specific 
algorithm. These methods may include Fourier 
transforms (FT), Wavelet transforms (WT), abc-dq0 
transforms, and neural network approaches. For 
instance, one of the traditional methods for 
identifying the voltage dip disorder is measuring the 
effective value (rms) of the voltage waveform and 
comparing it with thresholds. For example, when the 
effective value of the voltage is between 0.1 and 0.9 
(per unit), the voltage sag disorder is acknowledged. 
However, this system is simple and inexpensive and 
has some inadequacies that may limit its uses. As an 
example, selecting voltage thresholds for such 
systems that work properly in all conditions is very 
sensitive because obtaining non-suitable amounts can 
cause the system to identify no faults in the fault 
condition or to categorise a non-fault signal as a fault 
[1]. 

Thus, the search to find methods that are 
more efficient has continued. Recognising the 
wavelet transform and its unique features in the 
analysis of non-stationary signals (most fault signals 
in the power systems are non-stationary) with 
different time and frequency resolutions is a new 
approach in power quality research. 

With advancements in power quality 
observing devices, power quality raw data has 
increased. Therefore, the analysis of faults can be 
done only by an automatic procedure. The authors of 
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this paper tried to propose a novel method. This 
method identifies the exact time and position of the 
voltage sag disorder, and, in addition, it works online 
and automatically. The suggested method operates 
based on the analysis of wavelets and compares 
blocks for classifying faults. The advantage of this 
method over the others is using a search block for 
identifying faults instead of a complicated system 
like a neural network. 
 
2. Main Causes of Voltage SAG Disturbance 

Generally, voltage sag disturbances occur 
due to short circuit faults in distribution and 
transmission systems. Starting large motors, 
connecting large loads and switching capacitor banks 
can also be causes of voltage sag. Lightening is the 
major cause of most faults in aerial power lines. It 
can cause faults by direct collision with the phase or 
earth lines (or the tower body). Most of the 
equipment in a power system are located outdoors, 
and they can be easily threatened by lightening, 
especially in rainy seasons or regions where 
lightening frequently occurs. Because these faults are 
often temporary, fortunately, they will be removed 
automatically after a few seconds. In addition, the 
operation of protecting devices may affect the 
specifications of voltage sag trouble [14]. 

Faults in transmission systems can have 
more influence on various devices than faults in the 
distribution system. When a fault occurs in a 
transmission system, the voltage sag may affect all 
the consumers, even a hundred kilometres away from 
the position of the fault. The effects of faults on 
transmission systems are mentioned in detail in [15]. 

Generally, voltage sag is identified by 
magnitude (amplitude of voltage during the disorder), 
duration (interval in which the effective value is less 
than a threshold value, typically 0.9 pu or less), and 
frequency. Among these three specifications of 
voltage sag, the rate (or frequency) of voltage dip 
occurrence can cause greater damage to many 
devices. 
 
3. Discrete Wavelet Transform 

The fast Fourier transform (FFT) is the 
perfect tool for determining the frequency 
components in a waveform. A drawback of the FFT 
is that frequency components can only be extracted 
from the complete period of a waveform. The 
frequency components (harmonics) are obtained from 
an average over the whole period of the signal. Thus, 
it is not an appropriate tool for a non-stationary signal 
such as fault signals in power systems. These types of 
problems associated with FFT can be resolved by 
using wavelet analysis. Consequently, wavelet 
analysis has recently been considered for analysis of 

non-stationary signals. It provides a powerful tool to 
characterise the local (time dependent) features of a 
signal. 

Unlike the Fourier transform, where the 
function used as the basis of decomposition is always 
a sinusoidal waveform, other basis functions can be 
selected as the wavelet according to the features of 
the original signal. 

The wavelet transform is defined as 
transforming signals to a short wave or set of short 
waves. Thus, the decomposed signals (wavelets) have 
short duration with limited energy, and their integral 
over their time interval equals zero [16]. Fig. 1 
compares a wavelet with a sinusoidal waveform [17, 
18]. As this figure shows, the energy of the sinusoidal 
waveform is unrestricted and can be between minus 
and plus infinity. 

 

 
Figure 1. Comparison of wavelet and pure sinusoidal 
waveforms [17] 

The signal in DWT is passed through a 
series of high-pass filters to analyse the high 
frequencies and through a series of low-pass filters to 
analyse the low frequencies. In DWT, the signals can 
be characterised by approximations and details. The 
detail at level m is defined as: 
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Where Z is the set of positive integers and  
is the basis (mother) wavelet. The approximation at 
level m is defined as: 
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Finally, the original signal f (t) can be 

represented as: 
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mM DAtf )(                                               (3) 

As can be seen from these equations, by 
using the digital filter banks, the analysed signal can 
be disintegrated in several frequency levels [19, 20]. 

There are various wavelet families like 
Daubechies (dbN), Haar, and biorthogonal wavelets. 
In this study, a main db4 wavelet (which is from the 
Daubechies family) is used [21, 22]. DWT 
disintegrates the original signal into high-frequency 
and low-frequency components (Fig. 2). In the DWT, 
these components are called detail coefficients and 
approximate coefficients. High-scale approximate 
coefficients are low-frequency components of the 
original signal, whereas low-scale detail coefficients 
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are high frequency components of it. Lower-detail 
levels show more jumps in the original signal 
because they include high-frequency parts. 

In this usage, the first level of the details is 
used for immediate identification of any disorder and 
occurrence time of the phenomenon. This output can 
be used as a trigger signal that identifies the existence 
of disorder in the system. 

 

 
Figure 2. Obtaining the discrete time wavelet [22] 

 
On the other hand, Equation (4) presents the 

relation between the energy of the original signal (f 
(t)) and the power of each component and the 
coefficients of wavelet transform. 
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Equation (4) demonstrates that the energy of 
the disordered signal is shared between different 
levels of its decomposed components. The amount of 
energy of each level depends on the types of power 
quality disorder occurring in the system.  

In statistics applications, the standard 
deviation (Std) of a collection is calculated as: 
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In which am is the average value of ai , (i = 
1,2,3,...,k) and Std indicates the standard deviation of 
samples (ai) from the average value (am). 

By comparing Equations (4) and (5), the 
square of the coefficients should be added to 
calculate the energy in each sub band. Therefore, if 
an average value of a level is zero (in most cases it is 
zero or near zero), the Std of that level almost shows 
the energy of it. Thus, Std in different levels can be 
used for the classification of different power quality 
disorders. 
 
4. Algorithim of Detection and Positioning of 
Voltage SAG Disturbance 

The purpose of this study is to develop an 
automatic system that receives the fault signal as an 
input and automatically identifies the voltage sag and 
its position in the power system. In the proposed 
method, first, the input signal is sampled by a specific 
sampling frequency. To analyse any voltage sag 
phenomenon, some disorders are simulated and used. 

Five types of faults and events are investigated in this 
research: single phase to ground, three phases to 
ground, two phases to ground, two phase short 
circuit, and starting a large induction motor. A nine-
bus IEEE standard network is used for analysis and 
simulation. The simplified single line diagram of the 
simulated system is shown in Fig. 3. This system is 
simulated by a combination of block sets of 
MATLAB/Simulink software. The Signal Processing 
block set is used for modelling of the suggested 
algorithm, and the Sim Power Systems block set is 
used for modelling of the nine-bus IEEE system. At 
first, features of the DWT are extracted, and, then, 
the system of detection and positioning of the voltage 
sag disturbance should be started. 

 

 
Figure 3. Standard nine-bus IEEE system 

 
4.1 DWT Features Extraction 

Simulation of the above mentioned faults 
and events identifies different and specific patterns 
for each of the voltage sag disorders. Therefore, 
recognition of these patterns in every disorder 
situation is a principal and essential step. A special 
technique is used to distinguish patterns. Firstly, in 
this procedure, one fault signal and one non-fault 
signal are analysed in ten levels using the discrete 
wavelet transform. Then, the Std of the energy in all 
decomposed levels and the Std of the differences 
between the details of fault signal and details of non-
fault signal are calculated. The energy Std of the 
difference is not equal for any kind of disorder. 
Considering this specific property, an appropriate 
feature can be achieved for each disorder and can be 
used for pattern recognition.  

Figures 4.a and 4.b show the Std curves of 
the normal (non-fault) signal energy and the 
disordered signal energy. By comparing these two 
curves, the energy of the disordered signal in the 
eighth level (which includes the main component of 
the signal) is lower than the energy of the normal 
signal. Figures 4.c to 4.i show energy Std difference 
curves for seven kinds of simulated faults and events. 
As can be seen from these figures, each fault or event 
has its specific feature and can be used for that 
pattern recognition. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3484 

 
Figure 4.a. Standard deviation energy difference 
curve of normal signal 

 
Figure 4.b. Standard deviation energy curve voltage 
sag disturbance 

 
Figure 4.c. Standard deviation energy difference 
curve of oscillatory transient disturbance 

 
Figure 4.d. Standard deviation energy difference 
curve of voltage notch disturbance 

 
Figure 4.e. Standard deviation energy difference 
curve voltage sag disturbance 

 
Figure 4.f. Standard deviation energy difference 
curve of voltage swell disturbance 
 

 
Figure 4.g. Standard deviation energy difference 
curve of harmonic disturbance 

 
Figure 4.h. Standard deviation energy difference 
curve of flicker disturbance 

 
Figure 4.i. Standard deviation energy difference 
curve of impact transient disturbance 

 
4.2. System of Detection and Positioning of 
Voltage SAG Disturbance  

A novel technique is used for automatic and 
on-line identification and positioning of voltage sag 
disturbances. Fig. 5 shows the algorithm of this 
method that uses wavelet transforms. This algorithm 
gives the exact time and position of the disorder in 
addition to the voltage sag type. 

In this algorithm, a monitoring device and a 
pattern synchroniser (that identifies type and time and 
estimates the position of the disorder) are used for 
each bus of the system to identify and locate the 
voltage sag disorder (based on the pattern of Std 
difference of energy levels in Figures 4.c to 4.i).  

In Fig. 5, the processing system receives 
both normal and disordered signals online as inputs, 
analyses both signals into ten levels using a discrete 
wavelet transform, (vector D1 is for the normal 
signal, and vector D2 is for disordered signal) and 
then calculates the differences between these levels 
(vector A). If one of the components of vector A is 
not equal to zero, the system will announce the 
disorder and show its time.  

 The procedure is clear in Figures 6.a and 
6.b, which show the wavelet analysis of the fault and 
non-fault signals in the 12 levels. It may increase the 
accuracy and speed of the system's response and also 
decrease the failures as a result of reducing extra 

Std 
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processes. Now, the "identifying type, time, and 
estimating the position of disorder" block starts to 
process. Any device that observes the fault earlier has 
the priority over the others to process the fault signal. 
Thus, the two monitoring device, which observes the 

fault earlier, will locate the disorder. Then the place 
of fault occurrence will be estimated using the two 
times recorded by the two monitoring devices. 
 

 

 
Figure 5. Automatic detection and classification algorithm of the power quality disturbance using the wavelet 
transform 

 

 
Figure 6. Discrete wavelet decomposition levels of a) a voltage signal containing voltage sag due to fault, b) the 
non-fault voltage signal 
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The synchronizer section starts to work 
simultaneously with other parts in this block. The 
pattern synchronizer section will work according to 
the maxima and minima (or their arrangement) of 
differences in energy Std of different levels. The task 
of this part is to declare the existence of voltage sag. 

Sampling frequency in this method is very 
important, and, when it changes, new patterns for 
fault and non-fault signals must be collected. These 
signals must be decomposed, and the Std differences 
of fault signal energy levels and normal signal energy 
levels will be calculated again. 

The proposed system can be used for 
positioning of voltage sag disorder compensators at 
suitable locations. This technique allows us to build a 
standard device for fast and accurate online 
identification and automatic positioning of voltage 
sag. The development of this method can reduce the 
power quality difficulties in power systems. It may 
help a system return to its primary condition (before 
the occurrence of the disorder) with minimum cost. 

Various faults were put in different parts of 
the system to examine the accuracy of the algorithm 
and the designed system (including switching 
capacitors, starting large inductive motors, and 
several faults). The identifying system correctly 
declared the occurrence, type, and location of the 
disorders in all cases. 
6. Conclusions 

The technique applied in this study uses a 
wavelet transform to identify the type and location of 
voltage sag disorders. This method allows us to build 
a standard device for a fast, accurate online 
identification and automatic positioning of voltage 
sag. The only shortcoming of this method is its 
dependence on the sampling frequency. However, it 
is only necessary to acquire new synchronising 
pattern and new patterns for Std differences of the 
fault signal energy level and normal signal energy 
level based on the new sampling frequency. 
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Abstract: An ear marginal fibroblast cell bank was established from the Yuxizhiwei sheep which is an excellent 
Chinese livestock breed using attachment culture and freezing biotechniques. This bank included 30 ear samples and 
had stocks of 136 cryogenically preserved vials, each containing 1.7×107 cells. Establishment and biological 
characteristic research results of the cell bank showed that the cells revealed typical fibroblast morphology and grew 
well in vitro, the growth curve consisted of latent phase, logarithmic growth phase and stationary phase, the cell 
population doubling time (PDT) was 24 hours, and there was no microbe contamination (bacteria, epiphyte, virus or 
mycoplasma) in the culture. In addition, lactate dehydrogenase (LDH) and malate dehydrogenase (MDH) 
zymography indicated that this cell bank was free of cross-contamination. We also determined that the diploid rate 
of the cell bank was 90.2%~91.4% and measured the expression ratios of three fluorescent protein genes which were  
between 11.3% and 30.2%. The quality identity of this cell bank thus satisfied the standards of the American Type 
Culture Collection (ATCC). This study has not only opened up new ways to conserve genetic resources of important 
and endangered animal breeds in the form of somatic cells, but also provided valuable experimental materials for 
cell biology, medicine, genomics, post-genomics, embryo engineering and so on. 
[Wang H, Li XC, Li CL. Establishment and Biological Characteristic Research of Yuxizhiwei sheep Fibroblast 
Cell Bank. Life Sci J 2012;9(4):3487-3493] (ISSN:1097-8135). http://www.lifesciencesite.com. 517 
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1. Introduction 

China is one of the countries which has the 
world's most abundant resources of livestock and 
poultry breeds. For thousands of years, the working 
people have carefully selected, cultivated many 
excellent and distinctive local varieties of livestock 
and poultry. In recent years, with the social and 
economic development, China imported a large 
number of foreign varieties with local livestock and 
poultry species hybridization to improve production, 
while this also making a serious damage to the local 
genetic resources of our country. Some species are 
endangered, some have been extinct, and some 
reduced in number of individuals in varying degrees. 
Almost 596 livestock and poultry breeds are 
prevalent in China, of which 17 have become 
deracinated and 336 are under different levels of 
threat (Zhou et al., 2004). Therefore, the conservation 
of animal genetic resources and species diversity is 
one of the themes of today's biological researches. 

At present, there are several conventional 
preservation methods, such as in vivo preservation of 
semen, embryos, genomic library, cDNA library and 
so on. For a long time live animal preservation is the 
main method to conserve genetic resources of 
domestic animals among the many strategies (Wu., 
1999). Most cell banks emphasize conservation and 
uti-lization of animal resources,in particular animal 
generative cells and embryos (Ho et al., 1997; Simon, 

1999; Park et al., 2009). Nevertheless, establishment 
of somatic cell banks using in vitro culture and low 
temperature biological techniques is a new effective 
approach to conserve and maintain the diversity of 
domestic animals (Shi, 1989). The development of 
somatic cell cloning techniques is one effective way 
to preserve animal genetic materials (Hong et al., 
2005; Yuna et al., 2008). More and more articles 
were publicated on the development of fibroblast cell 
lines from various animals, including the Debao pony 
(Zhou et al., 2004), Beijing fatty chicken (Zhou et al., 
2005), sheep (Chen et al., 2006), Taihu pig (Zhang et 
al., 2008), Luxi cattle (Liu et al.2008), Texel sheep 
(Li et al., 2009a) and Silkie Bantam (Li et al., 2009b). 

Yuxizhiwei sheep is a Mongolian sheep 
originated from Central Asia and the Far East, and 
the breed is formed through a long-term 
domestication selection by Henan people. It is a good 
local breed of Henan Province. The breed has plump 
naked body, tender meat, evenly distributed fat, high 
production rate and early sexual maturity. 
Yuxizhiwei sheep is strongly resistant to crude feed, 
disease and heat, especially it is with strong climbing 
ability and suitable for mountain grazing. In this 
study we have established fibroblast cell bank of 
Yuxizhiwei sheep and studied on its biological 
characteristics with the aim of long-term preservation 
of somatic cells of this breed to provide valuable 
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material for further researches in cellular engineering, 
molecular biology and embryo engineering. 
 
2. Material and Methods  
2.1 Cell cultures 

Ear tissue samples (about 1 cm2 in size) 
were sampled from 30 individuals of Yuxizhiwei 
sheep and collected into separate tubes containing 
Dulbecco's modified Eagle media (DMEM) medium 
with Ampicillin (100U/ml) and Streptomycin 
(100μg/ml). Then the tissue samples were rinsed and 
chopped finely into pieces about 1 mm3 in size. 
Afterwards the tissue pieces were seeded on bottom 
surface of a tissue culture flask and incubated 
invertedly at 37 ℃, 5% CO2 and saturated humidity 
for 2-3 h, until the tissue pieces adhered 
spontaneously to the surface, the flask was then 
turned over and added DMEM medium containing 
10% fetal bovine serum (FBS) to proceed the primary 
culture in a 37℃ incubator with 5% CO2 (Guan et al., 
2005). Cells were harvested when they reached 80-
90% confluence using trypsinization, and split into 
prepared culture flasks under the ratio 1:2 or 1:3 
(Freshney, 2000).  
 
2.2 Cryogenic preservation and recovery 

Cells in logarithmic growth phase were 
enumerated with a hemocytometer, and checked cell 
viability by trypan blue staining before freezing. The 
cells were next centrifuged to form a pellet at 1000 
rpm for 8 min, the supernatant was removed. 
Harvested cells were re-suspended in freezing media 
(10% Dimethyl sulfoxide (DMSO)+50% FBS+40% 
DMEM ) to reach a final cell density of 3-4×106 
viable cells/ml. Cells were allocated 1ml each into 
sterile plastic cryogenic vials labeled with animal 
name, gender, freezing serial number, and the date. 
The vials were sealed and placed in 4℃ freezer for 
20-30 min in order to let DMSO penetrate into cells 
adequately and after program freezing transferred to 
liquid nitrogen storage system quickly and efficiently

（Werners et al., 2004; Ren et al.,2002） 
To recover and reseed the cells, the frozen 

tubes were removed from liquid nitrogen and quickly 
thawed in a 42℃ water bath, and then the cells were 
transferred into a flask with complete medium. Cells 
were cultured at 37℃ with 5% CO2 and the medium 
was renewed 24 h later. 
 
2.3 Growth curve and Estimation of cell viability 
by Trypan Blue dye 

According to Gu et al (2006) and Kong et al 
(2007) method, cells at the concentration of 1.5×104 

cells/ml were seeded into 24 well plate. Monitor and 
record cell growth and density data per day until cells 
reached the plateau phase, and for each time point 

counting was carried out in three wells to get an 
average. Cell growth curve was then plotted and the 
Population doubling time (PDT) was calculated 
based on the curve. Cell viability before freezing and 
after recovery was determined using a 
hemocytometer to enumerate 1000 cells by Trypan 
Blue staining exclusion method (Butler., 1999). 
 
2.4 Chromosome analysis 

Chromosome fixation preparation and 
chromosome staining were performed following 
standard methods (Suemori et al., 2006). One 
hundred well-spread metaphases were prepared. The 
chromosome number per spread was counted under 
oil immersion objective after Giemsa staining. 
Relative length, arm ratio and centromeric index and 
type were calculated according to the protocols of 
Sun et al (2006) and Kawarai et al (2006).  

 
2.5 Isoenzyme analysis  

The electrophoretic mobilities of Lactate 
dehydrogenase (LDH) and Malate dehydrogenase 
(MDH) were determined using polyacrylamide gel. 
Electrophoresis protocol contributed by Marvin L. 
Macy at American Type Culture Collection (ATCC). 
Electrophoric mobility was defined by number and 
intensity of enzyme bands, as well as the distance of 
band migration from the point of origin for each 
sample (Freshney, 2000). 
 
2.6 The measurement of microorganism 

Detection of bacteria and fungus: The 
detailed procedure used for bacteria and fungus 
contamination test was referred to Doyle et al (1990). 

Detection of viruses: Routine examination 
for cytopathogenic effects was performed using 
phase-contrast microscopy following Hay’s 
haemadsorption protocol (Hay, 1992).  

Detection of mycoplasmas: Cells were 
cultured in media free of antibiotics for at least one 
week, then fixed and stained with Hoechst 33258 
according to DNA fluorescent staining of Freshney 
(2000). The ELISA Mycoplasma Detection kit 
(Roche, Lewes, East Sussex, UK) was used to 
confirm the results of DNA fluorescent staining. 
 
2.7 Expression of three fluorescent protein genes 
in Yuxizhiwei sheep fibroblastic cells 

To obtain the highest transfection efficiency 
and low cytotoxicity, transfection conditions were 
optimized by varying cell density as well as plasmid 
DNA (BD Bioscieces Clontech product) and 
Lipofectamine 2000 (Invitrogen) concentrations, 
according to lipofectamine media methods of Escriou 
et al (2001) and Tsuchiya et al (2002). The cells were 
observed 24 h, 48 h and 72 h after transfection under 
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excitation wavelength of 405 nm, 488 nm and 543 
nm separately. 
 
3. Results  
3.1 Morphology of Yuxizhiwei sheep fibroblast 
cells 

It could be observed fibroblastic-like or 
epithelial-like cells migrated from tissue pieces 5-12 
d after explanted (Figure 1A). With the cultural time 
extended, cells then continued to proliferate and were 
subcultured when they reached 80~90% confluence 
(Figure 1B). After subculture, the fibroblast cells 
grew rapidly, outgrew and excluded other cells like 
epithelial cells gradually (Ren et al., 2002). After 
about 2-3 passages, we could gain the purified 
fibroblast cells (Figure 1C,D). The motility rate of 
fibroblast cells of Yuxizhiwei sheep before freezing 
and after recovery measured by trypan blue staining 
were 99.0% and 98.7%.  

 

 
Figure 1. Fibroblast Cells of Yuxizhiwei sheep ear 
marginal explants. A: Primary Cells; B: Subcultured 
fibroblast cells; C: Fibroblasts cells before freezing; 
D: Fibroblasts cells after recovery. 

 
3.2 Growth curve 

The growth curve of Yuxizhiwei sheep ear 
marginal tissue fibroblast cells showed obvious “S” 
shape (Figure 2) and the PDT of the cells was about 
24 h. There was a lag time or laterncy phase about 24 
h after cells were seeded, corresponding to the 
adaptation of cells after recovery and repairment of 
the trypsin damage, then the cells proliferated rapidly 
and entered exponential phase. With the cell density 
accreted, cells growth was influenced by contact 
inhibition from the sixth day when the cells entered 
the plateau phase, and cells begun to degenerate.  

 
Figure 2. The growth curve of Yuxizhiwei sheep 
fibroblast cells 
 
3.3 Karyogram and the chromosome number of 
Yuxizhiwei sheep 

The chromosome number of Yuxizhiwei 
sheep was 2n=54, 52 autosomes and two sex 
chromosomes XY or XX (Figure 3). Somatic 
chromosomes No.1-3 were submetacentric 
chromosomes, No.4-26 and two sex chromosomes (X 
X) were acrocentric autosomes (Table 1). 
Chromosome numbers aberration rate showed 
increasing tendency following the increasing of 
passages, which indicated culture in vitro affected the 
heritage of cells slightly, supporting that the cell line 
was a steady diploid one. 
3.4 Isoenzymes analysis of Yuxizhiwei sheep cell 
line 

The distribution patterns of isoenzyme 
polymorphisms may be characteristic of a species or 
a tissue. Polymorphism analysis of isoenzymes is 
currently the standard method for the quality control 
of cell line identification and detection of interspecies 
contamination. Isoenzyme patterns for LDH and 
MDH in Yuxizhiwei sheep fibroblasts were obtained 
and compared with those from Texel sheep, 
Mongolian sheep, Angus bovine. Patterns of LDH 
were shown in figure 4A and revealed clear band 
differences.  

For different livestock species, the same 
livestock species and different breeds, there are less 
band differences on the LDH isozymogram. These 
results show that there was no cross-contamination of 
the Yuxi Zhiwei sheep fibroblasts from different cell 
lines established in our laboratory at the same time. 
The order of LDH activity from low to high is LDH5

＜LDH1＜LDH2＜LDH4＜LDH3. 
The MDH patterns were shown in figure 4B 

for Black Grey goat， Black goat, Angora goat, 
Suffolk sheep, Texel sheep, and Yuxizhiwei sheep 
ear tissue fibroblasts. All the six domestic animals 
had two bands, and there was a single m-MDH band 
near the cathode and a single s-MDH bands near the 
anode, m-MDH had weaker activity. These results 
showed that there was no cross-contamination 
between different breeds. 

D 

la
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Figure 3. Chromosome metaphase and karyotype of 
Yuxizhiwei sheep (♂). A: Chromosome metaphase; 
B: chromosome karyotype  

 
Figure 4. Lactate dehydrogenase (LDH) and malate 
dehydrogenase (MDH) zymotype for different 
subspecies. A: 1and 2 Texel sheep, 3and 4 
Mongolian sheep, 5and 6 Yuxizhiwei sheep, 7and 8 
Angus bovine. B: 1 Black grey Goat, 2 Black Goat, 3 
Angora, 4 Suffolksheep, 5 Texel Sheep, 6 
Yuxizhiwei sheep. 

Table 1. Chromosome characters of Yuxizhiwei 
sheep (♂) 

No. Relative length（%） Type 

1 10.34±0.12 SM 
2 9.03±0.14 SM 
3 8.54±0.14 SM 
4 5.34±0.12 T 
5 412±0.20 T 
6 4.25±0.25 T 
7 4.21±0.14 T 
8 3.42±0.02 T 
9 3.23±0.14 T 

10 3.32±0.15 T 
11 3.34±0.31 T 
12 3.17±0.12 T 
13 2.95±0.21 T 
14 2.71±0.14 T 
15 2.78±0.15 T 
16 2.68±0.13 T 
17 2.51±0.42 T 
18 2.49±0.10 T 
19 2.43±0.01 T 
20 2.33±0.05 T 
21 2.14±0.31 T 
22 2.13±0.12 T 
23 1.95±0.21 T 
24 1.71±0.14 T 
25 1.78±0.15 T 
26 1.68±0.13 T 
X 5.01±0.42 T 
Y 0.94±0.10 M 

Note: M  Metacetric chromosome; 
 SM  Submetacentric chromosome; 
 ST  Subtelocentric chromosome;  

T  Telocentric chromosome. 
 
3.5 Microbial analysis 

All results of bacteria, fungi and yeast 
contamination assays were negative, there were no 
microorganisms observed in culture media. No 
presence of viruses was indicated either by the cyto-
pathogenic effect examination or by the 
haemadsorption test. DNA fluorescent staining by 
Hoechst33258 was most effective and frequently 
used mothod to detect mycoplasma contamination. 
Under fluorescent microscope after stained by 
Hoechst 33258, nuclear of the fibroblast appeared 
blue elliptic, which showed the established cell line 
was mycoplasma negative (Figure 5). 
3.6 Transfection results of three fluorescent 
protein genes in Yuxizhiwei sheep fibroblastic 
cells 

Under defined excitation wavelengths 
(pEGFP-N3, 488 nm; pDsRed1-N1, 543 nm; pEYFP-
N1, 495 nm), the expression of pEGFP-N3, 
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pDsRed1-N1 and pEYFP-N1 was observed at 24 h, 
48 h, and 72 h after transfection using laser confocal 
microscope. The result indicated that all the three 
fluorescent proteins were expressed in positive cells, 
and the maximum fluorescence intensity and 
transfection efficiencies of the exogenous genes 
appeared at 48 h after transfection. The expression 
efficiencies of the three fluorescent protein genes at 
24 h, 48 h, and 72 h after transfection were all 
between 11.3% and 30.2% (Table 2). 

 
Figure 5. Mycoplasma negative Yuxizhiwei sheep 
fibroblasts stained by Hoechst 33258 

 
Figure 6. Comparative figures of pEGFP-N3,pEYFP-
N1 and pDsRed1-N1 expression in Yuxi Zhiwei 
sheep fibroblasts. A and D pEGFP-N3, 48 h; B and E 
pEYFP-N1, 48 h; C and F pDsRed1-N1, 48 h. 
 

At 24h and 48h after transferring, the 3 
fluorescences could be observed in cytoplasm and 
nucleus well-distributed except cryptomere vesicle. 
At 72h after transferring, pEGFP-N3, pDsRed1-N1 
and pEYFP-N1 gene still expressed steadily in 
cytoplasm and nucleus, which were nearly 
unchanged, but some cells morphous were irregular 
and semilism (Figure 6). 

 
Table 2. Transfection efficiency for three fluorescent 

proteins. 
Transfection 

time (h) 
pEGFP-
N3 (%) 

pEYFP-
N1 (%) 

pDsRed1-
N1 (%) 

24 13.6 11.3 17.8 
48 30.2 16.8 20.3 
72 27.5 15.6 18.8 

 
4. Discussions  
4.1 Establishment of Yuxizhiwei sheep fibroblast 
cell line 

We established the Yuxizhiwei sheep ear 
marginal tissue fibroblast cell line (LXCEM 2/2) 
using adherent culture method. All measured results 
indicated that the newly established cell line was 
stable and grew rather rapidly, and the identification 
for this cell line conformd to the requirement of 
quality control of ATCC. So we can conserve the 
Yuxizhiwei sheep fibroblast cell line by freezing the 
cells in liquid nitrogen for long-term conservation. In 
order to ensure the motility rate of cells after 
recovery, freezing should be keep within 5 
generations, cell density should exceed 3×106/ml 
with cell morphous showing typical fibroblast. 
Because too many passages and trypsinization affect 
the biological characters of cells, especially the 
hereditary characters. Procedures we used in this 
study conformed to the protocals of ATCC technique 
bulletin for primary culture, subculture and freezing. 
Moreover, we characterized the established cell line 
according to ATCC quality control procedures and 
improved some techniques and methods, for example 
we added the transfection of 3 fluorescent protein 
genes. 
4.2 karyotype analysis 

In this experiment, the chromosome number 
of the Yuxizhiwei sheep was found to be 54, with 52 
autosomes and 2 sex chromosomes. Because we want 
to conserve the genomic characteristics of the 
Yuxizhiwei sheep, the in vitro established fibroblast 
cell line must maintain diplont characteristics the 
same as in vivo. The result showed that the 
proportion of normal diploid cells was above 90%, 
indicating that the Yuxizhiwei sheep fibroblasts we 
cultured were stable diploid. Chromosome analysis 
relates to the gender of the animal from which cells 
derived. It is also an index to distinguish normal and 
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malignant cells. In experiment operation it is 
important to determine the proper time point at which 
to add colchicine, generally when 70%-90% of the 
cells are on dividing. It is also important to determine 
the hypotonic time, which is generally controlled 
within 25-40 minutes. We achieved the best results 
when the cells were subjected to colchicine at a final 
concentration of 0.1μg/ml for 1-2 h.  
4.3 Isoenzymes analysis 

Isoenzymes show polymorphisms between 
different species, races, individuals and tissues, and 
intercellular pollution can be detected by isoenzyme 
analysis when 10% of cells are polluted. ATCC use 
isoenzyme polymorphism analysis as a regular 
method to detect intercellular pollution. 

LDH and MDH are very important enzymes 
participating in the two energy metabolic pathways of 
glycolytic cycle and citric acid cycle in the bodies of 
animals, and with different constancy and specificity 
in different species. LDH is a tetetrametric molecule 
consisted by the H and M subunits which separately 
are the ldha and ldhb genes expressed products, and 
each tissue has a characteristic composition of 
isoenzymes in a species-dependent manner. In our 
current experiment, the LDH isoenzyme pattern of 
Yuxizhiwei sheep fibroblasts showed that LDH-2, 
LDH-3, and LDH-4 were dominant.  

MDH is a dimer enzyme and composed of 
cytosolic MDH(s-MDH) and mitochondria MDH (m-
MDH). The MDH band mobilities among livestock 
were essential identical, and the same among poultry. 
4.4 Mycoplasma detection  

A pure cell culture can easily become 
contaminated with bacteria or fungi.  Air, equipment, 
serum, tissue samples and handling errors can all be 
sources of such contamination. If contaminated by 
germ, eumycete and mycetes, the cell media could be 
turbid and observed by naked eye. Viruses could be 
observed under microscope. But mycoplasma 
contamination couldn’t be found by naked eye and 
microscope. 

The mycoplasmas have no nucleus and 
could grow and reproduce in media. It is hardly to be 
removed and could coexist with cells for long time. 
Thus it is more difficult to be found than germ, 
eumycete, mycetes and virus. The methods for 
mycoplasma detection include direct solid agar 
culture in microbiology, indirect DNA fluorescent 
staining and new DNA probe hybridization. Because 
DNA fluorescent staining is simple and quick, it was 
commonly used by some cell culture collection 
institutions like ATCC. Our measurement results of 
microbiological detections showed that the Yuxi 
Zhiwei sheep fibroblast cell bank was purified and 
free from microbial contamination. 

 

4.5 Expression of fluorescent protein genes 
The researches about fluorescent protein 

gene transfection are mainly focused on tumor cells, 
nerve cells and stem cells (Jung et al., 2001). DNA 
concentration, lipofectine concentration, the incubate 
time of the DNA and lipofectine combinant, and 
serum all can affect the transfection efficiency which 
is identical with the researches on Vero cell, Hela cell 
and some other cell lines (Tseng et al., 1999; Rui et 
al., 2006). In our experiment, the transfection 
efficiency could reach 30.6% with optimized ratio of 
plasmid and lipofactamine. The numbers of 
fluorescent cells reduced at 1 week, however, there 
remained a few dispersed positive cells after 2 weeks 
even 1 or 2 months. These fibroblasts can be widely 
used as tools for investigating the functions of 
exogenous genes. 
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Abstract The ability to respond quickly and effectively to a cardiac arrest situation rests on nurses being competent 
in the emergency life-saving procedure of cardiopulmonary resuscitation while the lack of resuscitation skills has 
been identified as a contributing factor to poor outcome in cardiac arrest victims. This study aimed to assess the 
impact of cardiopulmonary resuscitation training program on knowledge and performance of Tanta Cancer Institute 
nurses. The study was carried out in Faculty of Nursing, Tanta University and Tanta Cancer Institute, Ministry of 
Health. The sample consists of all nurses working in Tanta Cancer Institute. Two tools were used. Tool one was 
nurses' knowledge related to cardiopulmonary resuscitation questionnaire which was developed to assess nurses' 
knowledge and it comprises two parts; part one related to bio-socio-demographic characteristics of the nurse and part 
two related to information regarding cardiopulmonary resuscitation. Tool two was nurses' performance related to 
cardiopulmonary resuscitation observational check list; it was developed to measure nurses' skill regarding 
cardiopulmonary resuscitation. Data were collected over a period of three months started from May to July 2012.The 
results revealed that majority of nurses had poor knowledge and performance related to CPR pre the training 
program which has been improved immediately, and deteriorated one month post the program and the only positive 
correlation was found between knowledge and nurses' socio-demographic characteristics was related to educational 
level pre and one month after the program. Conclusion explained that training program was effective in improving 
nurses' knowledge and performance related to CPR which has been sharply increased immediately post the program 
and then decreased one month later, the study recommended annually assessment and refreshing courses to nursing 
staff in accordance with up- to- date guidelines to impart both cognitive knowledge and psychomotor skills of CPR 
and to provide a standardized care to cardiac arrest victim. 
[Hend M. Elazazay, Amany L. Abdelazez and Omibrahem A. Elsaie. Effect of Cardiopulmonary Resuscitation 
Training Program on Nurses Knowledge and Practice. Life Sci J 2012;9(4):3494-3503]. (ISSN: 1097-8135). 
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1. Introduction 

Cardiopulmonary resuscitation (CPR) is an 
important medical procedure which is needed for 
individuals who face sudden cardiac arrest. It is a 
combination of rescue breathing and chest 
compressions which is delivered to the victims who 
are thought to be in cardiac arrest (1). Sudden cardiac 
arrest (SCA) is life threatening condition and a leading 
cause of death among adults over the age of 40 years 
in the United States and other countries (2). Modern 
published studies reported that about 1,000,000 people 
die of cardiac arrest every year in the United States 
and Europe, almost one every 30 second with 
approximately 200,000 treated cardiac arrests among 
United States hospitalized patients annually. 
Cardiopulmonary resuscitation (CPR) will be 
administered to some of them by emergency medical 
services. Unfortunately only 1 in 5 adults survive in-
hospital cardiac arrest (3). In addition, cardiopulmonary 
resuscitation is a critical component of basic life 
support and the established first line of response to a 
cardiac arrest in the interim before defibrillation and 
advanced life support are available, it is an important 
life-saving first-aid skill and an effective method of 

keeping someone who is experiencing a cardiac arrest 
alive long enough for definitive treatment to be 
delivered (4).  CPR cannot usually restart the heart, but 
it makes sure that blood and oxygen continue to 
circulate through the body, keeping the patient active 
until help arrives (5). The aim of CPR is to ensure that 
body functions are maintained so that the brain and 
other vital organs receive a sufficient supply of 
oxygen and nutrients to maintain their functions and 
that the waste products of metabolism are removed (6). 

A numbers of studies have confirmed that 
CPR can be life-saving when provided by a well-
trained person. In several large investigations, the 
prompt delivery of CPR has served as an important 
predictor of survival. In addition, CPR might almost 
double the chance of survival (7). The probability of 
survival from cardiac arrest falls by 10–15% per 
minute without treatment, and well-performed CPR 
likely shifts this curve towards a higher probability of 
survival(8). Furthermore, other investigations have 
suggested that CPR maintains the heart in a state 
favorable for defibrillation. A randomized trial in 
Norway suggested that in cases of prolonged cardiac 
arrest, delaying defibrillation in order to first provide 
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several minutes of CPR significantly improved patient 
survival(9). Cardiopulmonary resuscitation measures 
vary according to the needs of the patient and the 
knowledge of the nurse giving the treatment. Knowing 
what to do in an emergency situation is as important 
as knowing what not to do, because CPR measures 
misapplied might lead to serious complications such 
as broken ribs, ineffective lung inflation and cardiac 
output resulting in brain damage or death(2). The 
importance of performing CPR immediately after 
cardiac arrest has been demonstrated in numerous 
studies around the world (3-5, 7).  

Despite the proven importance of CPR, 
survival rates remain low, mostly due to its ineffective 
administration. Good-quality CPR is highlighted in 
resuscitation guidelines. The survival benefit for 
cardiac arrest victims receiving high quality CPR has 
been well documented (10, 11). Moreover, prompt CPR 
makes an important impact on outcomes, but the 
quality of CPR also matters greatly (12). On the other 
hand, the quality of CPR is often poor in the clinical 
setting and the lack of resuscitation skills of nurses 
and doctors in basic life support (BLS) and advanced 
life support (ALS) has been identified as a 
contributing factor to poor outcomes of cardiac arrest 
victims (13). Improvements in CPR skills should 
therefore have considerable impact on mortality (14). 
The ability to respond quickly and effectively to a 
cardiac arrest situation rests on nurses being 
competent in the emergency life-saving procedure of 
cardiopulmonary resuscitation (CPR) (15). So, 
cardiopulmonary resuscitation training is mandatory 
for nursing staff and is important as nurses often 
discover the victims of in-hospital cardiac arrest (16, 

17).Moreover; nurses are an integral part of the 
healthcare system and are perceived to be 
knowledgeable in providing institutional care to the 
patients. Many times, nurses take care of the patients 
when the doctor is not present in the ward and also in 
the community settings, the nurses have to play a 
major role in the emergency handling of the patients, 
thus, CPR becomes a fundamental requirement of any 
nurse(1).  

In hospitals worldwide, it is usually the nurse 
who discovers a cardiac arrest (loss of consciousness, 
absence of pulse and breathing) and initiates the 
procedure of CPR. Nurses need to know the skills and 
theories behind CPR as performing quality CPR might 
improve the patient's chance of survival and increase 
the opportunity of recovery, thus, nurse's competency 
in CPR is a critical factor in determining successful 
patient outcomes from a cardiac arrest (11). In addition, 
nurses should exhibit the knowledge and skills 
necessary in an emergency to help sustain life until 
medical help arrives. Nurses are usually the first to 
respond at the scene of a cardiac arrest and their 

ability to provide care might well be critical to the 
successful outcome of a resuscitation attempt (10). 
Being important members of the healthcare team, 
nurses are deemed to possess the basic skills and 
expertise which are needed to perform CPR. It is 
documented that a timely performed CPR can largely 
prevent sudden death and it is hence considered to be 
an important medical procedure (18). Many times, the 
doctor may not be present near the patient and hence 
the nurses are expected to provide this emergency 
care. To perform the procedure in a meticulous 
manner, the nurses should be knowledgeable and they 
should have expertise in the procedure. Contrary to 
their roles, studies from different countries have 
reported a poor knowledge among the nurses 
regarding CPR (11, 19 - 21).  

Poor knowledge and skill retention following 
cardiopulmonary resuscitation training for nursing and 
medical staff has been documented over the past 20 
years (22).The development of knowledge and skills is 
an essential component of professional development 
in nurse education programs. There is universal 
evidence to suggest that CPR knowledge is poorly 
recalled by nurses (23). Acquisition and retention of 
CPR knowledge and skills are vital in ensuring that 
nurses can respond quickly and effectively to patients 
in cardiopulmonary arrest (24). Education is a way of 
dealing with both the actual and perceived 
complexities of CPR. Furthermore, various 
international organizations on resuscitation have 
emphasized the importance of education on providing 
high quality CPR and thus improving survival from 
cardiac arrest (25, 26). 
Aim of the study: 
The study aims to determine the effect of 
cardiopulmonary resuscitation training program on the 
knowledge and practice of nurses working at Tanta 
Cancer Institute. 
Research hypothesis: 
1- Nurses attending training program will exhibit 

higher knowledge and practice scores 
immediately post the program than the pre ones. 

2- Knowledge and practice scores immediately post 
the training program will be higher than one 
month later. 

 
2. Material and Method 
Design: 
The study was a quasi-experimental research study. 
Setting:  
The study was conducted in Faculty of Nursing, Tanta 
University for the pre-and immediate post training 
program assessment and in Tanta Cancer Institute, 
Ministry of health for one month post training 
program assessment. 
Subjects: 
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The subjects of this study were consists of all nurses 
who are working in Tanta Cancer Institute, Ministry of 
health (111 nurse). 
Inclusion and exclusion criteria:  
All nurses who were on duty during the study period 
were enrolled. The ones on leave were excluded from 
the study. 
Tools: Two tools were used in this study: 
Tool I: Nurses' knowledge related to 
cardiopulmonary resuscitation questionnaire sheet: 
Questionnaire sheet was prepared by the researchers 
after review of literature (27) related to CPR for data 
collection and was comprised two parts: 
Part A: Nurses' bio-socio-demographic data: It 
includes: sex, age, level of education, years of 
experience, working unit, and previous places of work 
if any. 
Part B: Nurses' knowledge related to 
cardiopulmonary resuscitation: it includes 21 yes or 
no, true or false, and multiple choice questions related 
to: having  knowledge or attending of any previous 
training program related to CPR, importance of CPR 
training program, patients' and rescue' position during 
CPR, how to assess cardiac and respiratory system of  
the victims, how to open air way, depth and rate of 
chest compression for adult, child and infant victims,   
ratio of chest compression to breathing rate in case of 
one and two rescue for adult, child and infant victims, 
when to stop CPR and complication of CPR. A 
scoring system was created, allocating one point to 
each correct answer while zero score was given to 
wrong answers. A total score was given to each 
participant (0 being the lowest and 21 being the 
highest possible score); the total scores then converted 
into total score percent. The level of knowledge were 
categorized as poor (<50%), fair (50-75%) and good 
(>75%). 
Tool II: Nurses' performance related to 
cardiopulmonary resuscitation observational 
checklist: It includes 22 steps for adult and child 
victims, and 8 steps for infant victims related to CPR 
procedure to assess psychomotor skills of the nurses, 
the possible responses for each step were done or not 
done. A scoring system was created, allocating one 
point to each correctly and completely done step, 
while zero score was given to incomplete, wrong or 
not done steps. A total score was given to each 
participant, (0 being the lowest and 30 being the 
highest possible score), the total scores then converted 
into total score percent. The level of performance were 
categorized as poor (<50%), fair (50-75%) and good 
(>75%). 
Method: 
1. An official Permission to carry out the study was 

obtained from the responsible authorities. 

2. Nurses' written consent to participate in the study 
was obtained after explaining the purpose of the 
study. 

3. Nurses' confidentiality was ascertained.  
4. The tools of the study were developed after 

review of literature containing the knowledge and 
skills related to CPR procedure.  

5. Questionnaire sheet was tested for content 
validity for clarity and applicability by presenting 
to 6 experts in medical surgical nursing field and 
necessary modification was done. 

6. A pilot study was conducted on five nurses to test 
the reliability of the tools, test-retest was 
calculated at interval of two weeks period, and 
consistency was .82.  

7. Tool I and II were used three times, pre, 
immediate and one month post implementation of 
training program related to CPR. 

8. The study was conducted on three phases: 
A- Assessment phase: Nurses knowledge and skills 

were assessed using tool I and tool II at the 
beginning and prior to implementation of the 
training program; the questionnaire sheet was 
given to all nurses included in the study to assess 
their CPR knowledge, while they were observed 
during the procedures to assess their skills.  

B- Implementation phase: Training program was 
implemented through two strategies: 

9. Educational session: was given to all nurses in the 
study in 11groups, one group every day, 10 nurses 
each, the educational session was given for a 
duration of two hours using lecture, data show, 
discussion, video tapes, and handout which given 
to all nurses included in the study. The handout 
related to CPR was written in Arabic language to 
be easily understood by all nurses and it includes 
all knowledge needed regarding; causes and signs 
of cardiac arrest, steps before and during CPR for 
adult, child and infant, CPR complication, when 
to stop CPR and when not to start CPR, handout 
was tested for content validity for clarity and 
applicability by presenting to jury of 5 experts in 
medical surgical nursing field and necessary 
modification was done. 

 Training session: was given once to all groups 
immediately after the educational session, each 
group was subdivided  into two groups, 5 nurses 
each for two hours, CPR steps demonstration was 
done in nursing laboratory by lecturer, and 
assistant lecturer using Resusci Anne, Torso and 
full body manikin for adult and children victim, 
and infant doll for infant victim, each nurse 
demonstrate and re-demonstrate the steps 
individually until she correctly and completely 
performed the steps, and then evaluated by using 
tool II. 
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C- Evaluation phase: The evaluation of the 
training program was carried out twice: 

 Immediately post the application of the training 
program using tool I and II.  

 One month post the application of the training 
program using tool I and II. 

Statistical analysis: 
For quantitative variables, mean and standard 

deviation were calculated; comparison of the 
difference between two means was done using 
students t test. The difference in percentage of correct 
knowledge and performance items of CPR pre and 
post training program was tested using Wilcoxon 
signed rank test (z&p). The Pearson's correlation 
coefficient (r) was calculated for numerical variables. 
When one or two variable were ordinal, Spearman’s 
test (rho) was used. The level of significance was 
adopted at p < 0.05. 
3. Results: 

The subjects comprised of 111 nurses 
working at Tanta Cancer Institute, with age ranged 
from 20-44 years and years of experience ranged from 
1-22 years. As for sex, majority of nurses were 
females (87.4%), more than half of them (61.3%) had 
diploma level of education, and less than one third of 
them had from 11-15 years of experience (31.5%), 
while majority of them (95.5%) working in inpatient 
departments. 

In relation to nurses' previous information 
and training related to CPR, the study revealed that 
73% of them don't have previous training and 27% of 
them don't have any information about CPR and the 
main source of the information was gained through 
training program more than one year ago (22.5%), 
while the majority of them (98.2%) reported that CPR 
training program should be included in nursing school 
and faculties curricula, also (99.1%) and (94.6%) of 
them were willing to attend CPR training program and 
reported that they have the capacity to perform CPR 
respectively . 
Table (1): Comparison of percentage of correct 
CPR knowledge items pre and post training 
program. In this table, the percentage of correct 
answers pre the program ranged from 23.4% to 82.0% 
while there was statistically significant differences in 
nurses knowledge pre, immediate and one month post 
training with P = 0.001 in all knowledge items, with 
highest percentage of correct answers pre the program 
were related to; breathing assessment of arrested 
patient and rescue position related to the patient with 
(82%) and (73%) respectively. 
Table (2): Comparison of percentage of correct 
CPR performance items pre and post training 
program. This table revealed that nurses' performance 
related to CPR steps were very poor pre the program, 
which had been sharply increased to ultimate level 

immediately post the program and decreased one 
month later, the percentage of correct answers 
immediately post the program ranged from 97.3% to 
100%  and there was statistically significant 
differences in nurses performance pre, immediate and 
one month post training program with P = 0.001 in all 
performance items and the lowest percentage of 
performance items at one month post the program 
were related to; applying of face mask (21.6%), 
insertion of air way(24.3%) and using of proper size 
face mask for ambo bag(28.8%). 
Table (3): Distribution of nurses according to their 
total percentage score of knowledge and 
performance pre and post training program. This 
table illustrated that more than one third of the nurses 
(35.1%) had poor knowledge pre the program while 
(89.2%) and (72.1%) of them had good knowledge 
immediately post and one month later post the 
program respectively. Regarding nurses' performance 
related to CPR, it was found that, all nurses had poor 
performance pre the program(100%), while (98.2%) 
of them had good performance immediately post the 
program and (71.2%) had fair performance one month 
post the program. 
 Table (4): Comparison of mean knowledge and 
performance total score related to CPR pre and 
post training program. It was noticed that there were 
statistically significant differences between knowledge 
and performances pre the program in relation to 
immediately and one month post the training program 
with P value = 0.001.   
Table (5): Correlation between nurses' knowledge 
and performance related to CPR pre and post 
training program. It can be seen that the only 
statistically significant correlation was found between 
CPR knowledge and performance one month post the 
program with p value = 0.001.  
Table (6): Correlation between nurses' knowledge 
and performance related to CPR and their socio-
demographic characteristics. This table showed that 
there was statistically significant positive correlation 
between nurses' knowledge related to CPR and their 
level of education pre and one moth post the program 
with p = 0.008 and 0.033 respectively, while there was 
statistically significant negative correlation between 
nurses' performance and their educational level pre the 
program with p = 0.018 
Table (7): Correlation between nurses' knowledge 
and performance related to CPR and their 
workplace. This table showed that there were no 
statistically significant differences between nurses' 
knowledge and performance related to CPR and their 
workplace since p value > 0.05. 
4.Discussion: 

Being important members of the healthcare 
team, nurses are deemed to possess the basic skills and 
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expertise which are needed to perform CPR. 
Cardiopulmonary resuscitation training is mandatory 
for nursing staff and is important as nurses often 
discover the victims of in-hospital cardiac arrest. 
People who suffer from sudden cardiac arrest (SCA) 
depend on prompt basic life support (BLS). Patients 
who receive bystander cardiopulmonary resuscitation 
(CPR) have a two to three times higher survival rate 

(17). 
Bio-socio-demographic characteristics of the 

nurses showed that about one third of them have age 
from 20 to 25 years, with years of experience ranged 
from 1-22 years, less than one third of them had from 
11-15 years of experience, and about two third of 
them have diploma, while most of them working in 
inpatient departments . Hussain et al. (2009) (11) 
reported that majority of the study sample were 
female, with age   ranged from 20-50 years while the 
majority had general diploma in nursing with average 
years of experience of 12 years. Also Parajulee et al. 
(2011) (28) stated that the mean age of respondents was 
22.07 years and the mean of years of experience was 
11.45.The result of the present study also revealed that 
more than third of the nurses don't have any previous 
information regarding CPR, and mostly all of them 
were willing to attend training program and reported 
that they have the capacity to perform CPR. This 
result is in accordance with Damjan et al. (2012) (29) 
who mentioned that university students showed poor 
theoretical knowledge and demonstrated willingness 
and motivation for courses on basic life support. 
Whereas, Nagashema et al. (2012) (30)was in contrast 
with     the present study and stated that the majority 
of the nurses are much interested in CPR, and most of 
them had received education and training in CPR as 
students or after the graduation.  

The nurses 'competency in CPR is a critical 
factor in patient outcome from cardiac arrest. CPR 
competency is defined as possessing cognitive 
knowledge and psychomotor skills to be able to 
perform CPR in a cardiac arrest situation (31). The 
finding of the present study proved that nurse's 
knowledge scores were poor in all knowledge items 
pre the training program which has been strongly 
increased immediately post the program and then 
decreased one month later which may be explained 
that the nurses lacked the motivation to review the 
handout which has been given to them in the 
implementation phase, and that the retention of 
knowledge quickly deteriorates if not used or updated 
regularly, it was noticed that the lowest score of 
knowledge items in the pre training assessment were 
related to initial assessment criteria for arrested 
patient, when to stop CPR, ratio of infant chest 
compression per minute and breathing rate for 
pulsated, breathless child, moreover the finding of the 

present study proved that the majority of the nurses 
had poor and fair total percentage score of knowledge 
related to CPR pre the training program while most of 
them had good knowledge immediately and one 
month later post the program. Bakhtiar et al. (2007) 

(32) supported this  present finding and stated that 
experiences showed that in many critical situation, 
nurses don't have sufficient basic CPR knowledge, 
also Hussain et al. (2009) (11)  stated that the majority 
of the nurses have poor CPR knowledge and Damjan 
et al. (2009) (29) mentioned that the study revealed a 
disappointing level of knowledge of the fundamentals 
of basic life support in both study groups, also Devlin 
(1999) (33), Crunden (1991) (34) and Badger et al. 
(1998) (35) found that CPR knowledge score of the 
subjects was low and below the passing mark. 
However the present study showed sharply increased 
in nurses knowledge immediately post the training 
program with little decrease one month post the 
program these result was in agreement with  Madden 
(2006)(17) , Broomfield (1996) (36), Inwood (1996) (37)  
and Moule (1997) (38)  who stated that following CPR 
training program, there was a significant acquisition in 
nurses CPR cognitive knowledge and added, when 
comparing nurses post test score of knowledge with 
re- test score, the decrease in score was statistically 
significant and the questions with lowest score were 
related to CPR ratio of infant, CPR ratio of adult and 
depth of chest compression.  

Regarding CPR performance, the present 
study proved that nurses performance was very poor 
in all performance items pre the program which has 
been strongly increased immediately post the program 
and then decreased again one month later with the 
lowest score of performance items at one month post 
the training program were related to; applying of face 
mask, insertion of air way and using of proper size 
face mask for ambu bag, this may be attributed to the 
fact that the complex of resuscitation procedures and 
there was no exposure to actual clinical situation 
which require demonstration of CPR , moreover the 
study showed that all nurses had poor total percentage 
score of performance and none of them had good or 
fair total percentage score related to CPR performance 
pre the program while majority of them had fair and 
good total percentage score immediately and one 
month later post the program,  this result was 
disagreed with Meissner (2012) (39) who observed 
significant improvement and good retention rate of 
CPR performance four months after training, in 
addition David et al. (1983) (40)  founded that after 6 
month of training program, the nurses has significant 
decrease only in knowledge, whereas, Madden (2006) 

(17) , Broomfield (1996) (36),Handly (2003) (41), and 
Timsit (2006) (42) supported the present study and 
demonstrated a positive training effect and a 
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significant acquisition in psychomotor skills that 
decreased with time and added that there was a 
significant deterioration in CPR skills' performance 10 
weeks following CPR training and the ventilation 
volume and depth of chest compression was the 
poorest performance skill. 

The American Heart association suggests that 
knowledge retention does not decline at the same rate 
as skills. Acquisition and retention of CPR knowledge 
and skills are vital in ensuring that nurses can respond 
quickly and effectively to patients in cardiopulmonary 
arrest (43). 

The finding of the study indicated a positive 
significant correlation between nurses knowledge and 
performance related to CPR pre and one month post 
the training program, these result are in line with the 
result reported by Amer (2001) (44) who found that the 
relation between performance and knowledge is so 
close, which means that if the level of knowledge is 
high, the level of practice will be also high, also Akel 
(1997) (45) added that correlation between knowledge 
and performance scheduling was a positive one, and 
Aly (2010) (46) reported that there was significant 
correlation between total basic life support knowledge 
and practice scores, moreover, Gomma (1992) (47) 
stated that; basic scientific knowledge of CPR has 
significant effect in the management and successful 
skill in performance of CPR.  On the other hand, this 
finding is contraindicating with the result reported by 
Moule et al. (2002) (48) who identified that no 
correlation found between knowledge of basic life 
support and skill attainment, also Gould (1996) (49) 
reported that there was discrepancy between nurses' 
knowledge and practice. 

Regarding to correlation between knowledge 
and age, the present study proved that there was a 
significant  negative correlation between knowledge 
pre, immediately and one month later post the 
program and nurses' age which may be explained by 
the fact that younger nurses were freshly graduated, 
more interested and motivated to learn and much 
active than the older ones, in this context; Parajulee 
(2011) (28) reported that there was no significant 
association between the total knowledge score and age 
of the respondent, while Aly (2010) (46) contradicting 
this result and stated that there is significant 
correlation between age and total basic life support 
knowledge scores. In  relation to correlation between 
knowledge and years of experience,  the finding shows 
negative correlation pre, immediately post and one 
month post the program, this might be attributed that 
nursing education system is not preparing nurses to be 
effective in CPR especially and knowledge will be 
forgotten and  deteriorated by time, Parajulee et al. 
(2011) (28) did not found significant association 
between the total knowledge score and the duration of 

experience, and Mohamed (1998)(50) found that no 
significant differences between knowledge of nurses 
with different years of experience, also,  Hussain et 
al. (2009) (11) stated that significant differences were 
found in terms of knowledge and the demographic 
variable of working area and years of experience, on 
the other hand; the finding was in disagreement with 
Al Kandary et al. (2011)(20) who proved significant 
correlation between years of experience and 
knowledge scores. Regarding to correlation between 
knowledge and educational level; the present study 
proved that there was significant correlation in the pre 
and one month post the program which was in contrast 
with Aly (2010) (46) who reported that no significant 
correlation between educational level and total basic 
life support knowledge.  

In relation to correlation between nurses' 
performance and their age, the present study proved 
that there was a negative correlation pre and one 
month post the training  program  and as regarding to 
correlation between nurses' performance and years of 
experience, there was a negative correlation pre, 
immediately and one month post the training  program     
which may be attributed to that nurses rarely helped in 
CPR even with more age and more years of 
experience; Aly (2010) (46) supported this result and 
mentioned that there was significant negative 
correlation between age and total basic life support 
practice score, also Moule et al. (2002) (48) stated that 
the level  of performance appeared to decrease in 
those greater than 50 years of old,. The result of the 
present study was contradicting with Gohary (2001) 

(51) who stated that there was an improvement in the 
level of nurses' performance with the increase in the 
years of experience. Regarding to correlation between 
nurses' knowledge and performance and their work 
place, the present study proved that there was no 
statistically significant correlation could be detected 
between nurses' knowledge and performance pre and 
post the program and their work place, in this context, 
Hussain (2009) (11) and Parajulee (2011) (28) detected 
significant differences between knowledge and 
working area of the respondents. 
4. Conclusion:  

Based on the findings of the present study, it can 
be concluded that: 
 Most of the nurses have poor knowledge and 

performance related to CPR pre the training 
program. 

 Nurses' knowledge and performance related to 
CPR was strongly increased immediately and 
slightly decreased one month post training 
program. 

 There was negative correlation between nurses' 
knowledge and performance pre and post the 
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program in relation to their age, years of 
experience and educational level. 

Recommendation: 
Based on the findings of this study, it can be 

recommended that: 
 CPR educational program should be included in 

all nursing schools and curricula 
 Structured CPR training program to train and 

educate all nurses. 
 Repetitive periodic CPR training courses to 

ensure that nurses are competent, up to date and 
confident responders in the event of a cardiac 
arrest. 

 Annual assessment and certification of CPR 
according to the latest guidelines.  

For further studies: 
 Further research is needed in this area for 

nursing staff in OR, ER, ICUs, CCU, and 
pediatric units. 

 Further studies are needed to determine other 
factors influencing CPR knowledge and 
practice. 

 Further research to determine the effect of 
training program by using different methods of 
teaching strategies. 

 
Table (1): Comparison of percentage of correct CPR knowledge items pre and post training program    

 Items of knowledge 
Percentage of correct knowledge 

Z1 p1 Z2 p2 Pre 
program 

Immediately 
post 

One month 
later 

1. Rate of breathing to chest compression 67.6 97.3 97.3 5.245 0.001 5.358 0.001 
2.Complication of CPR 45.0 91.0 86.5 7.141 0.001 6.782 0.001 
3.Assessment of breathing of arrested patient. 82.0 95.5 93.7 3.441 0.001 3.153 0.002 
4.Pulse assessment during CPR 49.5 79.3 75.7 5.154 0.001 5.048 0.001 
5.Method of air way opening  71.2 98.2 97.3 5.477 0.001 5.209 0.001 
6.When to didn't start CPR 62.2 97.3 91.0 6.091 0.001 5.488 0.001 
7.Chest compression ratio with one rescue 68.5 91.0 88.3 4.490 0.001 4.315 0.001 
8.Intial assessment criteria 23.4 56.8 37.8 5.181 0.001 3.138 0.002 
9.Pulse assessment artery for adult and child 64.0 97.3 92.8 5.925 0.001 5.333 0.001 
10.CPR pause time 53.2 84.7 79.3 5.000 0.001 4.422 0.001 
11.Hand placement site during adult CPR 64.0 89.2 85.6 4.802 0.001 4.243 0.001 
12.Position of rescue to patient 73.0 96.4 87.4 4.914 0.001 3.578 0.001 
13. When to stop CPR 33.3 63.1 55.9 4.371 0.001 3.727 0.001 
14.Ratio of chest compression for infant/minute 24.3 75.7 72.1 6.862 0.001 6.677 0.001 
15. Ratio of chest compression to breathing for infant 
by two rescue 

47.7 91.9 82.0 
6.379 0.001 5.729 0.001 

16.Using of one hand for CPR on infant 44.1 60.4 56.8 2.546 0.011 2.333 0.020 
17. When to stop infant CPR 64.9 84.7 81.8 3.569 0.001 3.182 0.001 
18.Site of chest compression of infant 42.3 91.0 82.0 6.971 0.001 6.351 0.001 
19.Breathing rate for breathless child with pulse 28.8 63.1 53.2 5.078 0.001 4.217 0.001 
20. Hand placement site during child CPR 43.2 89.2 85.6 6.640 0.001 6.581 0.001 
21. When to stop child CPR 40.5 78.4 73.0 5.612 0.001 5.308 0.001 

Z1,p1 = Comparison between pre and immediately after the program 
Z2,p2 = Comparison between pre and one month after the program 
 
Table (2): Comparison of percentage of correct CPR performance items pre and post training program 

Item of performance  
Percentage of items of CPR 

Z1 p1 Z2 p2 Pre 
program 

Immediately 
post 

One month 
later 

1.Determine patient consciousness 18.9 100.0 92.8 9.487 0.001 8.741 0.001 
2.Call emergency medical service 8.1 100.0 54.1 10.100 0.001 6.877 0.001 
3.Determine pulse and breathing 9.9 100.0 83.8 10.000 0.001 8.947 0.001 
4.Place victim on hard surface 9.9 99.1 75.7 9.950 0.001 8.111 0.001 
5.Assume correct position 10.8 98.2 49.5 9.652 0.001 6.143 0.001 
6.Position victim correctly 10.8 98.2 76.6 9.849 0.001 8.319 0.001 
7.Kneeling parallel to the victim head 9.0 98.2 54.1 9.950 0.001 6.682 0.001 
8.Apply face shield  5.4 98.2 21.6 9.957 0.001 3.530 0.001 
9.Intiate chest compression 9.9 98.2 68.5 9.800 0.001 7.407 0.001 
10.(For adult) Hands 1-2cm above xiphoid, interlock 
fingers off chest wall 11.7 98.2 71.2 9.600 0.001 7.672 0.001 
11.Proper position of hands 9.9 98.2 70.3 9.800 0.001 7.736 0.001 
12.Use head tilt, chin lift method 2.7 99.1 57.7 10.344 0.001 7.685 0.001 
13.Use of jaw thrust maneuver  5.4 99.1 45.0 10.198 0.001 6.102 0.001 
14.Insert oral airway, if available 0.9 98.2 24.3 10.297 0.001 5.099 0.001 
15.Adminster artificial respiration 0.0 98.2 40.5 10.440 0.001 6.708 0.001 
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16.Pinch victim nose with thumb and index fingers 5.4 98.2 65.8 9.957 0.001 8.066 0.001 
17.Maintain head tilt, chin lift during breathing 6.3 98.2 58.6 10.002 0.001 7.366 0.001 
18.(Mouth to nose)Seal lips around victim' nose 4.5 98.2 47.7 10.101 0.001 6.658 0.001 
19.(Ambu bag) use proper size face mask 1.8 98.2 28.8 10.294 0.001 5.477 0.001 
20.Observe chest wall movement 4.5 97.3 40.5 9.866 0.001 6.325 0.001 
21.Suction secretion if necessary 2.7 97.3 30.6 10.057 0.001 5.568 0.001 
22.Check for carotid or brachial pulse 5.4 97.3 65.8 10.002 0.001 8.066 0.001 
23.(For infant)determine responsiveness 4.5 97.3 86.5 10.052 0.001 9.436 0.001 
24.Call emergency medical service 5.4 97.3 44.1 9.815 0.001 6.410 0.001 
25.proper position of the infant 4.5 99.1 78.4 10.247 0.001 8.947 0.001 
26.Open the airway 7.2 98.2 45.0 10.050 0.001 5.715 0.001 
27.Check for breathing 9.9 97.3 58.6 9.652 0.001 6.548 0.001 
28.Using appropriate barrier device 11.7 98.2 41.4 9.600 0.001 4.714 0.001 
29.Determine brachial pulse presence  8.1 99.1 60.4 10.050 0.001 6.932 0.001 
30.Provide correct chest compression 7.2 100.0 70.3 10.149 0.001 7.926 0.001 

Z1,p1 = Comparison between pre and immediately after the program 
Z2,p2 = Comparison between pre and one month after the program 
 
Table (3): Distribution of nurses according to their total percentage score of knowledge and performance pre 
and post training program   

Variables 
Poor (<50%) Fair (50-75%) Good (>75%) 
n % n % n % 

Knowledge pre training program 39 35.1 59 53.2 13 11.7 
Knowledge immediately post training program 1 0.9 11 9.9 99 89.2 
Knowledge one month post training program 2 1.8 29 26.1 80 72.1 
Performance pre training program 111 100.0 0 0.0 0 0.0 
Performance immediately post training program 1 0.9 1 0.9 109 98.2 
Performance  one month post training program 26 23.4 79 71.2 6 5.4 

 
Table (4): Comparison of mean knowledge and performance total score related to CPR pre and post training 
program 

Variables Mean   ±SD t p 
Knowledge pre training program 52.04 ±19.39 ------- ------- 
Knowledge immediately post training program 84.34 ±9.44 14.912 0.001 
Knowledge one month later 78.59 ±11.61 15.738 0.001 
Performance pre training program 7.09 ±8.43 -------- -------- 
Performance immediately post training program 98.41 ±7.76 70.145 0.001 
Performance  one month later 56.94 ±11.79 39.094 0.001 

 
Table (5): Correlation between nurses' knowledge and performance related to CPR pre and post training 
program 

Total performance score 
Total knowledge score 

r p 
Performance pre training program 0.111 0.245 
Performance immediately post training program -0.028 0.770 
Performance  one month later 0.334 0.001 

 
Table (6): Correlation between nurses' knowledge and performance related to CPR and their socio-
demographic characteristics. 

Variables 
Age in years Years of experience Educational level 
rho p rho p rho p 

Knowledge pre training program -0.339 0.001 -0.394 0.001 0.250 0.008 
Knowledge immediately post training program -0.199 0.037 -0.133 0.165 -0.017 0.860 
Knowledge one month later -0.233 0.014 -0.219 0.021 0.203 0.033 
Performance pre training program -0.108 0.261 -0.68 0.480 -0.224 0.018 
Performance immediately post training program 0.005 0.960 -0.005 0.959 0.181 0.057 
Performance  one month later -0.167 0.079 -0.080 0.407 0.007 0.939 
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Table (7): Correlation between nurses' knowledge and performance related to CPR and their workplace. 

Variables  
Inpatient  ICU Outpatient clinic Operating  rooms 

F p 
Mean±SD Mean±SD Mean±SD Mean±SD 

Knowledge pre training program 51.2+19.1 55.0+21.3 44.2+20.0 58.2+16.7 1.283 0.284 
Knowledge immediately post training program 84.8+9.3 84.8+8.0 80.9+14.9 84.4+6.8 0.525 0.666 
Knowledge one month later 78.9+11.6 80.2+9.7 70.1+15.7 81.3+8.2 2.447 0.068 
Performance pre training program 7.2+8.3 8.0+11.5 6.4+5.5 5.7+6.2 0.229  0.876 
Performance immediately post training program 98.08+9.2 99.7+1.0 99.7+1.0 97.6+8.9 0.386 0.764 
Performance  one month later 56.0+11.7 58.7+11.7 53.6+10.7 61.4+12.8 1.235 0.294 
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Abstract:   Colorectal cancer and its treatment may cause adverse effects to the social function, including work and 
productive life, relationship with the family, partners and friends, and other interests and social activities, the disease 
and treatment impact to patients' well-being and functional results is a topic of growing interest for the colorectal cancer 
researches. Although improvements in treatment regimens have beneficially impacted the prognosis of colorectal 
cancer, several quality of life issues result from potential side effects of such aggressive treatment. This study aimed to 
assess the effect of chemotherapy on quality of life for colorectal cancer patients before the beginning and 21 days after 
the first session of chemotherapy. The study was carried out in outpatient of the Cancer Institute. The sample consists 
of 80 patients diagnosed as colorectal cancer, postoperatively and undergoing chemotherapy. The European 
Organization for Research and Treatment of Cancer-Quality of life Core-30 (EORTC QLQ-C30) questionnaire was 
used to assess patient’s quality of life. Data were collected over a period of seven months started from September 2009 
to March 2010. The results revealed that all symptoms dimensions except fatigue, and functional dimensions related to 
physical, role, and cognitive functioning as well as overall functioning was significantly decreased post the 
chemotherapeutic session. Conclusion and recommendation explained that; for the improvement of quality of life, 
patients with colorectal cancer undergoing chemotherapy should be included in program to help them find out adopt, 
and deal with function and symptoms complication of chemotherapy.  
[Omibrahem A. Elsaie, Hend M. Elazazy and Seham A. Abdelhaie. The Effect of Chemotherapy on Quality Of Life 
of Colorectal Cancer Patients before and 21 Days after the First Chemotherapeutic Sessions. Life Sci J 
2012;9(4):3504-3514]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 519 
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1. Introduction 

Cancer is a disease that affects people in the whole 
world and may bring some impacts to patients and 
families' lives in different ways, since the diagnosis 
acknowledgement until the treatment choice, its 
process, and the rehabilitation. Colorectal cancer, the 
third leading cause of cancer death worldwide, 
represents 10% of cancer diagnoses and deaths (1).More 
than 800,000 new cases are diagnosed annually, 
including 300,000 in the U.S. and Europe alone (2). 
Estimated new cases of colorectal cancer in United 
States in 2012 are 103.170 while deaths are 51.690 (3).In 
Egypt, colorectal cancer is the 7th most common cancer 
with reported incidence of 1/100.000 cases (4). An 
increasingly important issue in oncology is to evaluate 
quality of life in cancer patients (5). The cancer-specific 
quality of life is related to all stages of the disease (6,7). 
In fact, for all types of cancer patients general quality of 
life instruments can be used to assess the overall impact 
of patients’ health status on their quality of life (8). 

Health-related quality of life (HRQOL) is an 
important outcome of cancer therapy, currently; quality 
of life has been introduced as an endpoint for treatment 
comparisons on many cancer types, particularly in 
advanced stages(9). Quality of life also, as an early 
indicator of disease progression could help the 
physician on daily practice to closely monitor the 
patients (10).In addition, quality of life may be 

considered to be the effect of an illness and its treatment 
as perceived by patients and is modified by factors such 
as impairments, functional stress, perceptions and social 
opportunities (11, 12). According to the World Health 
Organization (WHO), quality of life is defined as 
individual perception of life, values, objectives, 
standards, and interests in the framework of culture. 
Quality of life is increasingly being used as a primary 
outcome measure in studies to evaluate the 
effectiveness of treatment(13-16).Colorectal cancer and its 
treatment may cause adverse effects to the social 
function, including work and productive life, 
relationship with the family, partners and friends, and 
other interests and social activities (17). 

Physical and emotional integrity alterations, such 
as discomfort, pain, disfigurement, dependence and 
self-esteem loss are reported by patients who realize 
deep changes to their quality of life in a short-term (18). 
The disease and treatment impact to patients' well-being 
and functional results is a topic of growing interest for 
the colorectal cancer researches. The main problems 
facing long-term cancer survivors are related to 
social/emotional support, health habits, spiritual/ 
philosophical view of life, and body image concerns (17). 
Recently, several studies have been developed in order 
to assess such alterations in individuals' lives through 
the Quality of Life (QOL) and Health Related Quality 
of Life (HRQL) Assessments (17-19).Accurate assessment 
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of health-related quality of life in patients with 
advanced colorectal cancer is essential to improve our 
understanding of how cancer and chemotherapy 
influence patients' life and to adapt treatment strategies 

(20).  A range of factors influence health-related quality 
of life assessments, and they may vary according to 
each study, however, health-related quality of life may 
be considered having a great mental, physical and social 
function level, as well as real life position (social role), 
which includes relationships, health perception, 
abilities, satisfaction with life and well-being. They may 
also include assessments of the patients' satisfaction 
level regarding the treatment, results, health state, and 
future perspectives (21). 

Currently, there are several therapeutic modalities 
for cancer treatment, such as: surgery (curative, 
palliative) chemotherapy, and radiation therapy, which 
may be used isolated or associated, and an increasing 
number of researches assesses the quality of life of 
colorectal cancer patients going through different 
treatment types(18,22,23). When assessing the value of a 
particular treatment, it is important to consider the 
impact it may have on the quality of life of those being 
treated. This is particularly so for cancer patients, whose 
life expectancy may be short (24).The relationship 
between colorectal cancer risk and physical activity and 
dietary habits has been well-established, but less is 
known about the relationship between these behaviours 
and quality of life post-diagnosis. Moreover, it is 
unknown whether this relationship is consistent across 
cancer stage or treatment setting (25). Although 
improvements in treatment regimens have beneficially 
impacted the prognosis of colorectal cancer, several 
quality of life issues result from potential side effects of 
such aggressive treatment. Consequently, shifting part 
of our focus in research and program development to 
address issues of quality of life and survivorship has 
become essential (26, 27). Moreover, quality of life 
measurements are considered essential to assess the 
impact caused by the treatment to patients' lives. 

Nurses, in their decision and actions, can influence 
their patient's quality of life. In addition, quality of life 
certainly has relevance of nursing; often patients consult 
nurse regarding how to obtain the best possible quality 
of life for themselves or for their family members. 
Moreover, quality of life is an important indicator of the 
success of nursing, medical, or health care intervention. 
Therefore, improving the health related quality of life 
for colorectal patients should be an interdisciplinary 
goal of physician, nurses; patients care technician, 
social worker and dietitians (28). Focusing nursing 
intervention on decreasing chemotherapy treatment 
symptoms, or to improve the patient ability to deal with 
them, improving functional abilities, decreasing 
limitation and identifying issues that affect general 
health perception could increase a patient's overall 
health related quality of life(29).Because nurses and other 

health professionals are interested in the influence that 
health and illness have on quality of life, the evaluation 
of the positiveness or negativeness of attributes that 
characterize one's quality of life appears to be of 
pertinent value(30). 
Aim of the study:  

The study aim to assess quality of life, to 
identify the domains affected in colorectal cancer 
patients undergoing chemotherapeutic treatment and to 
examine the relationship between socio-demographic 
characteristics and quality of life and correlate them 
with the quality of life domains. 
Research hypothesis:  
1. Colorectal patients undergoing chemotherapy; will 

have higher scores of quality of life and global 
health status before chemotherapy than 21 days 
after. 

2. Colorectal patients undergoing chemotherapy will 
have higher level of symptom or problems 21 days 
after first chemotherapeutic session than before.  

2. Materials and Method: 
Design:  
The study was quasi experimental design. 
Setting: 
  The study was carried out on outpatient of Cancer 
Institute affiliated to Ministry of Health. Tanta City. 
Subjects:  

A convenience sample of 80 patients diagnosed 
with colorectal cancer, post operatively, who attended 
the outpatient clinic for follow up and prior to the 
beginning of the first chemotherapeutic session. 
Inclusion criteria:  

Subjects were selected according to the following 
criteria: Adult, 18 years or older, both sex with 
colorectal cancer diagnosis, post operatively, for 
chemotherapy treatment, free from other chronic 
diseases, willing and able to communicate verbally and 
nonverbally, and have stable vital signs. 
Exclusion criteria:  

Subjects were excluded from the study if they had 
chronic disease such as renal failure, heart failure, 
diabetes mellitus, or hepatic failure, and if they had 
other types of cancer. 
Tool of the study: 
Quality of life interview questionnaire: It consists two 
parts: 
Part one:  

Related to patient's socio-demographic data which 
includes; age, sex, marital status, level of education, 
occupation and place of residence.  
Part two:  

This part was adapted to asses quality of life of 
colorectal patients using the quality of life 
questionnaire-C30 QLQ-C30 (Version 3.0) with 
functional/ symptom scale indicated (31). QLQ-C30 has 
been found to be a valid, reliable and useful research 
tool for Egyptian culture, it is a health related quality of 
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life questionnaire validated specifically for cancer 
patients by the European Organization for research and 
treatment of cancer (EORTC). Its quality of life model 
is multi-dimensional and European Organization for 
research and treatment of cancer group defines it 
according to the central elements of the functional 
status, cancer and treatment specific symptoms, 
psychological distress, social interaction, financial 
impact, perceived health status and overall quality of 
life. It is comprised of both multi item scale and single 
item measures. These include 30 questions which cover 
five functional scales: physical, emotional, cognitive, 
social, and role functioning, a global health or overall 
quality of life, three symptom scales in order to measure 
fatigue, pain, nausea and vomiting, and five single items 
to assess symptoms such as: dyspnea, insomnia, 
appetite loss, constipation, diarrhea; and one single item 
which assesses financial difficulties. Each of the multi-
item scales includes a different set of items, no item 
occurs in more than one scale.  
Scoring system: 

QLQ-C30 generates scores in the functional and 
symptoms scales. The principles of the scoring these 
scales is done as follow: 
1. Estimating the average of the items that contribute 

to the scale; this is the raw score.    
2. Using of the linear transformation to standardize 

the row score, each score is transformed in a scale 
from 0 to 100. According to EORTC guidelines, a 
high scale score represents a higher response level, 
thus a high score for a functional scale represents a 
high or healthy level of functioning, and high 
score for the global health status represents a high 
QOL, but a high score for a symptom scale items 
represents a high level of symptom or problems. 

Method: 
1. An official Permission to carry out the study was 

obtained from the responsible authorities. 
2. Patient's written consent to participate in the study 

was obtained. 
3. Patient's confidentiality was ascertained.  
4. The original English language copy of EORTC scale 

was adoptive and modified by the researchers; it was 
tested for validity and applicability, necessary 
modifications were done. 

5. The reliability of the interview questionnaire has 
been acceptable and was tested by using Cronbuch's 
Alpha test and it was greater than .70.  

6. Patient who fulfilled the inclusion criteria was 
selected, and the purpose of the study was explained 
to each patient. 

7. The interview questionnaire was conducted 
individually by the researchers for data collection 
twice: 
 Post operative and prior to the beginning of the 

first chemotherapeutic session. 

 21 days after the first chemotherapeutic 
session. 

8. The interview questionnaire lasts for 20-30 minutes 
with little clarification to some patient if needed. 

Statistical analysis: 
For categorical data the number and percentage 

were calculated. For calculating the difference in 
frequency of functions and symptoms before and after 
chemotherapy median, Interquartile range, mean rank 
and Wilcoxon signed rank test were used. The 
differences between median values were calculated for 
each dimension and the effect of different variables on 
this mean difference was tested using median, 
Interquartile range, mean rank, Mann- Whitney and 
Kruskal-Wallis Test. The level of significance was 
adopted at p ≤ 0.05. 
 
3. Results: 

The subjects comprised of 80 patients attending 
outpatient clinic, Tanta Cancer Institute, with age 
ranged from 41-76 years. As for sex, more than half of 
the subjects were female (57.5%), and majority of them 
(92.5%) were married, while (40%) of them were 
housewives and illiterate, and only (12.5%) and (10%) 
of them were retired and have university level of 
education respectively. Regarding to place of residence, 
about three quarters of the subjects (72.5%) were from 
rural area. 

Table (1): Total score of QOL items for 
colorectal cancer patient pre and 21 days post 
chemotherapy. In this table, it can be seen that the 
highest score of functioning dimensions before 
chemotherapy was related to role and cognitive 
functioning with a medium of 100.00 each and 
Interquartile range of 50.00, 20.00 respectively. The 
table also showed that functional dimension of QOL 
related to physical, role, and cognitive functioning as 
well as overall functioning was significantly decreased 
post chemotherapy with p value = 0.00 each, a negative 
rank of 40.64, 27.50, 42.15, 40.96 and positive rank of 
13.50, 0.00, 21.5, 12.5 respectively. This table also 
shows that global health status was decreased post 
chemotherapy with a median of 66.67 and 50 and 
Interquartile range of 50.0, 33.33 before and after the 
chemotherapy respectively, although the decrease was 
not significantly with p = 0.135.  

Concerning symptom dimension of QOL of 
colorectal cancer patients, the same table revealed that 
there was a significant increase in symptom dimension 
21 days after the chemotherapy as related to pain, 
nausea and vomiting, diarrhea and constipation, 
dyspnea, insomnia, and anorexia and overall symptom 
with a median of 40.00, 0.00, 16.67, 57.97, and 57.02 
respectively pre chemotherapy and 60.00, 66.67, 50.00, 
72.46, 96.49 respectively post chemotherapy ,negative 
rank of 16.50, 0.00, 19.00, 26.89, and 6.00 respectively 
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and a positive rank of 37.28, 38.50, 40.79, 40.59, and 
42.32 respectively with p value = 0.00 each. 

Table (2): Correlation between function, 
symptom, and global dimensions of QOL of 
colorectal cancer patients. It is obvious that no 
significant correlation was found between function, 
symptom, or global dimensions of QOL of colorectal 
cancer patient since p value = 0.474, 0.836 and 0.638 
respectively. 

Table (3): Correlation between QOL items of 
colorectal cancer patients and their age pre and 21 
days post chemotherapy. This table illustrate that, the 
only significant correlation of QOL items was found 
between role functioning and nausea and vomiting with 
patient age pre the first chemotherapeutic session with P 
= 0.031 and 0.047, respectively. 

Table (4): Correlation between QOL items of 
colorectal cancer patients and their place of 
residence pre and 21 days post chemotherapy. From 
this table, it can be concluded that the only significant 
correlation was found between role functioning of QOL 
and patients from rural area pre chemotherapy with a 
median of 100.00, interquartile range of 25.00, a mean 
rank of 21.91 with p= 0.00.  

 Table (5): Correlation between QOL items of 
colorectal cancer patients and their gender pre and 
21 days post chemotherapy.  The table illustrated that, 
there was a significant correlation was found between 
female patients and physical function of QOL items pre 

chemotherapy with a mean rank of 44.67with p= 0.052, 
and global health status with a mean rank 46.11, 22.89 
pre and post chemotherapy respectively with p= 0.010. 
For male patient the significant correlation was found 
between cognitive functioning and diarrhea and 
constipation pre and post chemotherapy with mean rank 
of 45.79, 48.15 in the pre and 21.12, 21.21in the post 
chemotherapy respectively with p = 0.053 and 0.007, 
respectively.  

Table (6): Correlation between QOL items of 
colorectal cancer patients and their occupation pre 
and 21 days post chemotherapy.  This table 
demonstrated that the there was a significant 
correlations were found between patient occupation 
and; role, emotional and cognitive functioning of QOL 
with p= 0.007, 0.022 and 0.002 respectively. In addition 
the same table shows that there was significant 
correlation was found between patient occupation and 
nausea and vomiting and diarrhea and constipation with 
p= 0.028 and 0.001, respectively. 

 Table (7): Correlation between QOL items of 
colorectal cancer patients and their level of 
education pre and 21 days post chemotherapy. In this 
table, the only significant correlation was found 
between physical functioning and patients education pre 
chemotherapy with a median of 60, 80, 60, 30 and 
Interquartile range of; 20,60, 20, 35 for illiterate, read 
and write, diploma and university level of education 
respectively with p = 0.001.  

 
Table (1): Total score of QOL items for colorectal cancer patient pre and 21 days post first chemotherapeutic sessions  

QOL Items 

Pre Post Mean Rank (Post  - Pre) 
Wilcoxon Signed 

Ranks Test 

Median 
Interquartile 

Range 
Median 

Interquartile 
Range 

Negative 
Ranks 

Positive 
Ranks 

Z P-value 

Function dimensions 
1.Physical 

60.00 35.00 20.00 20.00 40.643 13.500 -7.248 0.000 

2.Role  100.00 50.00 50.00 50.00 27.500 0.000 -6.804 0.000 
3.Emotional  12.50 25.00 12.50 25.00 21.700 19.300 -0.340 0.734 

4.Social  0.00 29.17 0.00 33.34 28.083 28.813 -1.023 0.306 

5.Cognitive   100.00 20.00 60.00 35.00 42.147 21.500 -6.755 0.000 
Overall functions -23.46 21.22 -50.46 23.15 40.959 12.500 -7.437 0.000 
Symptom dimensions 
1.Fatigue 

85.84 39.34 92.99 39.34 35.429 33.850 -1.113 0.266 

2.Pain 40.00 40.00 60.00 20.00 16.500 37.278 -5.897 0.000 
3.Nausea& vomiting 0.00 29.17 66.67 33.33 0.000 38.500 -7.602 0.000 

4.Diarrhea& constipation 16.67 33.33 50.00 0.00 19.000 40.794 -6.875 0.000 

5.Dyspnea, insomnia& anorexia 57.97 28.98 72.46 28.98 26.885 40.591 -3.200 0.001 
Overall symptoms 57.02 15.36 96.49 20.84 6.000 42.316 -7.667 0.000 

Global health status 66.67 50.00 50.00 33.33 39.935 38.875 -1.496 0.135 

 
Table (2): Correlation between quality of life dimensions of colorectal cancer patients pre and 21 days post first 
chemotherapeutic sessions 
Correlations 
  Function dimensions Symptom dimensions 
Symptom 
dimensions 

r 0.117  
p-value 0.474  

Global 
Health   

r -0.034 -0.077 
p-value 0.836 0.638 
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Table (3) Correlation between quality of life dimensions of colorectal cancer patients and their age pre and 21 days 
post first chemotherapeutic sessions   

QOL dimension 
Age 

Pre Post 
r P-value r P-value 

Function dimension 
1.Physical

0.091 0.420 -0.04 0.78 

2.Role -0.241 0.031 -0.18 0.28 
3.Emotional -0.118 0.296 -0.11 0.50 
4.Social -0.110 0.331 0.01 0.94 
5.Cognitive 0.034 0.762 -0.04 0.81 
Overall functions -0.134 0.237 -0.16 0.33 
Symptom dimension 
1.Pain

-0.012 0.916 0.05 0.76 

2.Fatigue -0.127 0.260 -0.09 0.57 
3.Nausea and vomiting 0.222 0.047 -0.08 0.60 
4.Constipation and diarrhea 0.026 0.817 0.05 0.77 
5.Dyspnea, insomnia& anorexia -0.003 0.981 -0.12 0.47 
Overall symptoms 0.026 0.819 -0.07 0.65 
Global health status -0.193 0.087 0.29 0.06 

Table (4): Correlation between quality of life dimensions of colorectal cancer patients and their place of residence pre 
and 21 days post first chemotherapeutic sessions    

Mann-Whitney Test 
(P-value) 

Mean 
rank 

Post 
Mean 
rank 

Pre 
Residence 

QOL Items 

post pre 
Interquartile 

Range 
Median 

Interquartile
Range 

Median 

0.99 0.947 
40.397 20.00 20.00 20.48 30.00 60.00 Rural Function dimensions 

1.Physical 40.773 20.00 20.00 20.55 40.00 60.00 Urban 

0.18 0.000 
45.810 100.00 50.00 21.91 25.00 100.00 Rural 

2.Role
26.500 50.00 0.00 16.77 50.00 50.00 Urban 

0.24 0.291 
38.845 25.00 12.50 19.19 31.25 12.50 Rural 

3.Emotional
44.864 37.50 25.00 23.95 25.00 12.50 Urban 

0.31 0.823 
40.155 33.33 0.00 19.36 33.33 0.00 Rural 

4.Social
41.409 33.33 16.67 23.50 16.67 0.00 Urban 

0.69 0.757 
40.052 30.00 60.00 20.93 20.00 100.00 Rural 

5.Cognitive
41.682 60.00 60.00 19.36 40.00 100.00 Urban 

0.56 0.646 
41.224 23.15 -54.32 19.84 30.86 -23.46 Rural 

Overall functions 
38.591 23.15 -38.89 22.23 15.43 -23.46 Urban 

0.90 0.228 
38.603 35.77 85.84 20.36 42.92 85.84 Rural Symptom dimensions 

1.Fatigue 45.500 42.92 100.14 20.86 28.61 100.14 Urban 

0.19 0.260 
38.776 20.00 60.00 19.07 40.00 40.00 Rural 

2.Pain
45.045 40.00 80.00 24.27 60.00 40.00 Urban 

0.71 0.321 
39.259 33.33 66.67 20.91 16.67 0.00 Rural 

3.Nausea& vomiting 
43.773 33.33 66.67 19.41 33.33 0.00 Urban 

0.59 0.681 
39.879 0.00 50.00 20.97 33.33 16.67 Rural 4.Diarrhea&

constipation 42.136 0.00 50.00 19.27 33.33 16.67 Urban 

0.54 0.560 
39.603 14.49 72.46 21.17 28.99 57.97 Rural 5.Dyspnea,

insomnia& anorexia 42.864 43.48 57.97 18.73 14.49 57.97 Urban 

0.94 0.264 
38.741 19.74 96.49 20.59 15.35 57.02 Rural 

Overall symptoms 
45.136 26.32 96.49 20.27 13.16 57.02 Urban 

0.33 1.000 
40.500 16.67 50.00 19.43 50.00 66.67 Rural 

Global health status 
40.500 66.67 50.00 23.32 50.00 50.00 Urban 
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Table (5): Correlation between quality of life dimensions of colorectal cancer patients and their gender pre and 21 days 
post first chemotherapeutic session. 

 

Mann-Whitney 
Test (P-value) 

 
Mean 
rank 

Post 
Mean 
rank 

Pre 
Sex 

 
QOL Items 

p z 
Interquartile 

Rang 
Median 

Interquartile 
Range 

Median 

0.052 -1.939 
23.21 20.00 40.00 34.853 40.000 60.000 Male Function dimensions 

1.Physical  18.5 20.00 20.00 44.674 20.000 80.000 Female 

0.945 
 

-0.069 
23.09 100.00 50.00 40.324 50.000 100.000 Male 

2.Role  
18.59 0.00 50.00 40.630 50.000 100.000 Female 

0.177 
 

-1.351 
20.65 31.25 12.50 44.500 43.750 12.500 Male 

3.Emotional  
20.39 12.5 25.00 37.543 25.000 12.500 Female 

0.169 
 

-1.375 
22.35 33.33 0.00 44.500 33.333 0.000 Male 4.Social  

 19.13 0.00 50.00 37.543 16.667 0.000 Female 

0.053 
 

-1.936 
21.12 30.00 60.00 45.794 20.000 100.000 Male 

5.Cognitive  
20.04 60.00 40.00 36.587 40.000 80.000 Female 

0.124 
 

-1.539 
24.65 19.29 -38.89 45.088 19.290 -23.457 Male Overall functions 

 17.43 -54.32 15.43 37.109 30.864 -23.457 Female 

0.322 
 

-0.990 
22.24 42.92 100.14 43.441 35.765 85.837 Male Symptom dimensions 

1.Fatigue 19.22 85..84 28.61 38.326 42.918 85.837 Female 

0.625 
 

-0.488 
21.03 30.00 60.00 41.912 40.000 40.000 Male 2.Pain 

 20.11 60.00 20.00 39.457 40.000 40.000 Female 

0.086 
 

-1.718 
21.56 41.67 66.67 36.441 0.000 0.000 Male 

3.Nausea& vomiting 
19.72 66.67 33033 43.500 33.333 0.000 Female 

0.007 
 

-2.685 
21.21 0.00 50.00 48.147 25.000 16.667 Male 4.Diarrhea& constipation 

 19.98 50.00 0.00 34.848 16.667 0.000 Female 

0.301 
 

-1.034 
15.68 28.99 57.97 43.500 28.986 57.971 Male 5.Dyspnea, insomnia& 

anorexia 24.07 72.46 28.99 38.283 28.986 57.971 Female 

0.205 
 

-1.267 
20.79 26.32 96.49 44.265 17.544 57.018 Male 

Overall symptoms 
20.28 96.49 17.54 37.717 13.158 57.018 Female 

0.010 
 

-2.571 
17.26 16.67 50.00 32.912 50.000 33.333 Male 

Global health status 
22.89 50.00 33.33 46.109 33.333 66.667 Female 

 
Table (6): Correlation between quality of life dimensions of colorectal cancer patients and their occupation pre and 21 
days post chemotherapeutic session. 

 
 QOL Items 

   Occupation Kruskal-Wallis Test 
Housewife Farmer Employee Free work Retired X2 P-value 

Function dimension 
1.Physical  

Pre Median 80 60 60 60  2.12  
  

0.206 
  IQR 60 40 20 55  

Post Median 20 20 20 40 40 
IQR 20 20 20 30 30 

2.Role Pre Median 75 50  100 100 10.47  
  

0.007 
  IQR 50 50  37.5 75 

Post Median 0 0 50 75 0 
IQR 50 50 50 50 50 

3.Emotional  Pre Median 12.5 12.5 12.5 37.5 0 2.30  
  

0.022 
  IQR 39.563 39.929 36.375 65 31.3 

Post Median 12.5 0 18.75 25 0 
IQR 25 25 43.75 28.13 31.25 

4.Social  Pre Median -8.333 0 8.333 -8.333 0  1.20 
  

0.463 
  IQR 16.667 16.667 29.167 29.167 25 

Post Median 0 0 0 -8.33 33.33 
IQR 33.33 33.33 33.33 29.17 75 

5.Cognitive Pre Median 80  90 100 100  1.85 
  

0.002 
  IQR 40  35 45 30 

Post Median 60 60 60 40 60 
IQR 35 20 30 45 40 

Overall functions 
 

Pre Median -23.457 -23.457 -23.457 -15.741 -31.173  1.75 
  

0.151 
  IQR 28.935 23.148 21.219 28.935 27.006 

Post Median -54.32 -46.60 -46.60 -42.75 -62.04 
IQR 15.43 46.30 28.94 25.08 50.15 

Symptom dimensions 
1.Fatigue 

Pre Median 78.684 85.837 85.837 78.684 71.531  6.65 
  

0.569 
  IQR 50.072 42.918 21.459 42.918 50.072 

Post Median 85.84 85.84 107.30 85.84 100.14 
IQR 28.61 71.53 39.43 71.53 50.07 

2.pain 
 

Pre Median 40 20 40 50 40  0.67 
  

0.503 
  IQR 60 40 30 50 20 
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Post Median 70 60 60 70 60 
IQR 20 40 50 35 60 

3.Nausea& vomiting Pre Median 0 0  0 33.333  4.05 
  

0.028 
  IQR 33.333 16.667  25 33.333 

Post Median 66.67 66.67 83.33 75 83.33 
IQR 33.33 33.33 45.83 29.17 41.67 

4.Diarrhea& constipation 
 

Pre Median 0 33.333 25 16.667 0  4.84 
  

0.001 
  IQR 16.667 16.667 45.833 25 50 

Post Median 50 50 50 41.67 50 
IQR 0 0 0 29.17 25 

5.Dyspnea, insomnia& anorexia  Pre Median 57.971 57.971 57.971 65.217 57.971  7.57 
  

0.306 
  IQR 21.739 43.478 28.986 25.362 36.232 

Post Median 72.46 57.97 72.46 43.48 57.97 
IQR 10.87 28.99 28.99 32.61 57.97 

Overall symptoms 
 

Pre Median 57.018 57.018 63.596 65.789 57.018  7.20 
  

0.531 
  IQR 20.833 17.544 13.158 27.412 4.386 

Post Median 94.30 83.33 100.88 85.53 96.49 
IQR 19.74 21.93 18.64 35.09 37.28 

Global health status Pre Median 66.667 33.333 66.667 50 50  2.08 
  

0.068 
  IQR 33.333 16.667 33.333 66.667 66.667 

Post Median 50 50 50 41.67 50 
IQR 33.33 16.67 16.67 41.67 41.67 

 

 
Table (7): Correlation between quality of life dimensions of colorectal cancer patients and their education pre and 21 
days post first chemotherapeutic session. 

QOL Items  Education Kruskal-Wallis Test 
Ill. R&W Dip. Univ. X2 P-value 

Function dimensions 
1.Physical  

Pre Median 60 80 60 30 16.979 0.001 
IQR 20 60 20 35 

Post Median 30.00 20.00 20.00 30.00 0.12 0.99 
IQR 20.00 20.00 20.00 50.00 

2.Role  
 

Pre Median 100 50 100 100 2.887 0.409 
IQR 50 50 50 37.5 

Post Median 50.00 0.00 50.00 50.00 1.86 0.60 
IQR 100.00 50.00 50.00 100.00 

3.Emotional Pre Median 6.25 12.5 12.5 18.75 5.32 0.15 
IQR 46.875 37.5 25 21.875 

Post Median 12.50 25.00 0.00 18.75 3.99 0.26 
IQR 25.00 37.50 25.00 12.50 

4. Social Pre Median 0 0 -16.667 0 3.459 0.326 
IQR 33.333 16.667 33.333 25 

Post Median 0.00 0.00 0.00 -8.33 1.03 0.80 
IQR 33.33 50.00 50.00 29.17 

5. Cognitive Pre Median 90 80 100 100 2.794 0.425 
IQR 35 40 20 30 

Post Median 60.00 40.00 60.00 60.00 3.22 0.36 
IQR 20.00 40.00 10.00 40.00 

Overall function Pre Median -23.457 -15.741 -31.173 -31.173 4.471 0.215 
IQR 19.29 15.432 38.58 21.219 

Post Median -50.46 -46.60 -54.32 -46.60 0.22 0.97 
IQR 23.15 23.15 30.86 44.37 

Symptom dimensions 
1.Fatigu  

Pre Median 71.531 100.143 85.837 78.684 5.129 0.163 
IQR 25.036 57.225 21.459 53.648 

Post Median 100.14 85.84 71.53 85.84 7.38 0.06 
IQR 39.34 28.61 50.07 71.53 

2.Pain 
 

Pre Median 40 40 20 50 3.726 0.293 
IQR 35 60 50 35 

Post Median 70.00 60.00 60.00 70.00 0.55 0.91 
IQR 40.00 20.00 30.00 35.00 

3.Nausea& vomiting 
 

Pre Median 0 0 0 16.667 6.02 0.111 
IQR 33.333 0 25 33.333 

Post Median 66.67 66.67 83.33 66.67 1.24 0.74 
IQR 29.17 33.33 41.67 37.50 

4.Diarrhea& constipation Pre Median 16.667 16.667 0 8.333 1.526 0.676 
IQR 50 16.667 33.333 29.167 

Post Median 50.00 50.00 50.00 50.00 5.90 0.12 
IQR 0.00 0.00 33.33 25.00 
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5.Dyspnea, insomnia& anorexia 
 

Pre Median 57.971 57.971 57.971 65.217 3.795 0.284 
IQR 28.986 0 36.232 47.101 

Post Median 72.46 72.46 72.46 65.22 0.56 0.91 
IQR 39.86 28.99 21.74 36.23 

Overall symptom 
 

Pre Median 57.018 57.018 57.018 67.982 2.236 0.525 
IQR 8.772 30.702 8.772 26.316 

Post Median 96.49 92.11 96.49 85.53 3.78 0.29 
IQR 21.93 21.93 21.93 43.86 

Global health status Pre Median 58.333 50 66.667 75 0.804 0.849 
IQR 50 66.667 41.667 54.167 

Post Median 50.00 50.00 50.00 33.33 3.40 0.33 
IQR 29.17 33.33 25.00 25.00 
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Figure (1) Quality of life dimensions of patients with colorectal cancer before and 21 days after the first 
chemotherapeutic sessions   
 
4. Discussion: 

Quality of life is an important issue for patients 
with colorectal cancer; accurate assessment of health 
related quality of life in patients with colorectal 
cancer is essential to improve our understanding of 
how cancer and chemotherapy influence patients, life 
and to adopt treatment strategies. The results of the 
present study proved that; for functional dimensions 
of QOL, physical, role, and cognitive functioning as 
well as overall functioning was significantly 
decreased post the chemotherapeutic session  and the 
decreased wasn't significantly as related to emotional 
and social functioning, regarding symptoms 
dimension of QOL; the result of the present study 
also proved that; all symptoms dimensions was 
significantly decreased post the chemotherapeutic 
session except fatigue and the global health status 
wasn't significantly decreased after chemotherapy, 
this result in accordance with Turgay et al (2008) (32) 
who mentioned that all of the post chemotherapy 
mean scores from the quality of life instrument were 
statistically significant lower at day of 21 except for 
the cognitive functioning subscale and added that 
overall, initial chemotherapy was found to have a 

significantly negative effect on the quality of life of 
cancer patients, the result also in agreement with 
Hurny et al (1996) (33) who  proved that 
chemotherapy had an measurable adverse effect on 
QOL in women with node positive operable breast 
cancer, also Pagano et al (2008) (34) added that 
chemotherapy is a treatment known to have a 
significant impact on QOL, moreover, Arndt et al 
(2005) (18) stated that there was statistically differences 
with cognitive function, pain, and appetite loss and 
the global health status was considered satisfactory. In 
contrast of the present study,         Conroy (2003) (20) 
stated that more than half of the patients treated with 
palliative chemotherapy have an improvement or at 
least preservation of their health related quality of 
life,  also Bouvier (2008) (35) mentioned that patient 
receiving adjuvant chemotherapy for colon cancer 
actually had better physical functioning than patient 
not receiving  adjuvant chemotherapy, in addition, 
Tsunoda et al (2009) (36)  added that overall health 
related QOL didn't deteriorate during adjuvant 
chemotherapy with colorectal cancer despite the 
effect from surgical damage. Also the result of the 
present study was disagreed with Dehkordi et al 
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(2009) (37) who stated that chemotherapy can lead to 
better sleep pattern in cancer patients and Chen et al 
(2008) (38) who found that QOL in lung cancer 
patients during the chemotherapy has been improved 
slightly over the baseline values, and Heras (2009)  
(39) who mentioned that fatigue intensity increased 
gradually during chemotherapy, also Barras et al 
(2001) (40)contradict this result and added that there 
was no differences between groups in quality of life 
at the initial assessment or once the treatment was 
completed and insomnia was the symptom with the 
highest impact on the quality of life.  

According to the world health organization, 
QOL is defined as individual perception of life, 
values, objectives, standard, and interests in the 
framework of culture (23), the result of the present 
study shows that QOL domains which affected 
significantly by patient' age were related to; role 
functioning and nausea and vomiting, and also there 
was correlation between role functioning of QOL 
and patients from rural area which may be attributed 
by the fact that  patient from rural area encountered 
travel related difficulties and transportation financial 
burden particularly during treatment as outpatients 
which may affect their role functioning,   this result 
is in constant with Kafa (2010) (41) who found that 
there is a statistical significant correlation between 
age and psychological dimension of quality of life,  
in addition, Kamal (2008) (42) stated that the 
residency doesn't correlate with the indicies of 
quality of life and Nicolussi et al (2009) (43) found no 
correlation between QOL and age, gender, social 
status, marriage and job, moreover, Dehkordi et al 
(2009) (37) who mentioned that there was no 
correlation between QOL and variables such as age, 
sex, marital status duration of disease, economic 
condition and occupational function, also the result 
of the present study is in disagreement with Mokabel 
(1997) (44), Bouvier et al (2008) (35) who indicated 
that there was a weak correlation between age and 
quality of life domain. 

The result of the present study illustrated 
that there was a significant correlation between 
female patient and physical and global health status 
where these domains are most affected and for male 
patient the significant correlation was found between 
cognitive functioning and diarrhea and constipation, 
this may be attributed to the fact that women are 
physically weaker than men and they are more 
affected by the dramatic effect of surgery as well as 
the side effect of the chemotherapy, these result is in 
agreement with Schmidt (2005) (45) who reported 
that global health status and physical functioning 
were significantly worse for women than for men 
also Kafa (2010) (41) found a statistical significant 
differences between sex and total score of physical 
functioning and psychological status. In addition 

Nicolussi et al (2009) (43) supported this result and 
added that lower QOL scores were observed among 
women specifically related to pain, insomnia, fatigue, 
constipation and appetite loss while men have 
reported better score in the emotional and cognitive 
function scale than women, on the other hand the 
result of the present study was in disagreement with 
Dehkordi et al (2009) (37), Nicolussi et al (2009) (43) 
who proved no correlation between QOL and gender. 

In relation to occupation, the result of the 
this study showed that; occupation affects greatly and 
significantly role, emotional, and cognitive  
functioning post chemotherapy which may be 
explained by the fact that due to their disease and its 
treatment, patients are at leave from the work, away 
from home and family responsibilities which may 
affect their role, cognitive and emotional status, the 
result of the present study also showed that, for 
symptom dimensions of QOL, nausea and vomiting, 
diarrhea and constipation are most affected symptoms 
by occupation post the chemotherapy which may be 
explained that these symptoms are the most common 
adverse effect of chemotherapy. The result of the 
present study is in disagreement with Uwer et al 
(2011) (46) who found that there was no correlation 
between QOL and the type of job, and with Kamal 
(2008) (42) who stated that occupation as a patients' 
variable, hadn't correlate with the patients QOL. 

In relation to level of education, the present 
study revealed that; only correlation was found 
between physical functioning and patients level of 
education, this result is in accordance with Kamal 
(2008) (42) who stated that level of education is not 
correlate with indices of QOL, and Uwer et al (2011) 

(46) and Dehkordi et al (2009) (37) who mentioned that 
no correlation was found between QOL and patients' 
educational level, in contrast to the finding of the 
present study, Nicolussi et al (2009) (43) mentioned 
that concerning educational level, patients who had 
completed superior education reported having more 
social difficulties of QOL. 
 
Conclusion and recommendations 
       Conclusion: Based on the findings of the study, it 
can be concluded that: 
 Most function dimensions of QOL for colorectal 

cancer patient significantly decreased post the 
first chemotherapeutic session. 

 All symptom dimensions except fatigue and 
overall symptoms have been increased post the 
first chemotherapeutic session.  

 No significant correlation was found between 
function, symptom, or global dimensions of 
QOL of colorectal cancer patient 

 Role function affected by patients from rural 
area, female patients affected more than males as 
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related to physical function and global health 
status.  

 Recommendations: based on the findings of 
this study, it can be recommended that: 
 Nursing stuff should be encouraged to 

attend up to date scientific conferences and 
workshops related to improving QOL of 
cancer patients undergoing chemotherapy. 

 Patients with colorectal cancer for 
chemotherapy should be included in 
program to help them find out and adopt 
with function and symptoms complication 
of chemotherapy. 

 Using of different strategies to improve the 
patient ability to deal with function and 
symptoms complication of chemotherapy. 

 Integrate the quality of life of patient with 
chronic illness and cancer in nursing 
curriculum for under and postgraduate 
students. 

 Nursing curriculum should be directed 
towards the importance of nurse's role in    
different stages of cancer including 
diagnosis, treatment and rehabilitation. 

(2) Recommendations for future studies: 
 Further research is needed in this area for 

nursing staff to provide more 
comprehensive evaluation of quality of life 
for patients with cancer, patients who are 
receiving other complementary therapy for 
cancer treatment, and patient with non-
operable cancer types. 

 Development of strategy to help patients' 
improvement of their quality of life.   
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ABSTRACT: RCS structures refer to construction built using a system of reinforced concrete (RC) supports and 
steel frame (S) beams have been recognized to possess several advantages in terms of structural performance and 
economy compared to pure RC and steel frames. All of the materials are of the highest quality in order to achieve 
rational structures, withstand great force and at the same time allow wide spaces between supports. This type of 
construction allows for large open structures like warehouses for heavy loads and shopping centers. In the present 
paper the design procedure is validated through the testing of a real case study in Tehran which aims to achieve the 
management targets. For this reason a detailed comparison feasibility study on technical, economical and 
management conditions between usual structures (steel and concrete) with RCS were performed. At the first by 
ETABS three models for steel, concrete and RCS structure with similar basic characteristics were constructed. Then 
by MSP the performance timing of each of them with total required costs, time and personnel were extracted. At the 
end to clear the obtained results, by use of finite element method, a C# computer code namely “J.A.D” was 
generated to design the structures and project timing performance. The obtained results showed that the generated 
code can detect and process of civil operation data and capable to provide higher quality output diagrams with an 
upper resolution and accuracy.  
 [Hamed Jami, Abbas Abbaszadeh Shahri and Heidar Dashti. A Feasibility Study on Combined RCS Moment 
Frames with Concrete and Steel Frames in Upper Level Management. Life Sci J 2012;9(4):3515-3521]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 520 
Keywords: Management, RCS structure, “J.A.D” C# computer code 
 
 
INTRODUCTION: 
RCS frames are one of the most recent practical bending 
frames in cases of large spans and moderate height. 
Reinforced concrete frames, due to increasing in depth 
of beam and loss of architectural space, are not suitable; 
therefore RCS frames were proposed to improve these 
systems (Chopra, 1995).  
From the construction viewpoint, these systems are 
usually built by first erecting a steel skeleton, which 
allows the performance of different construction tasks 
along the height of the building (Griffis, 1986). 
Structurally, the connections between steel beams and 
RC columns have been reported to possess a good 
strength and stiffness retention capacity when subjected 
to large load reversals (Kanno, 1993; Parra-Montesinos 
and Wight, 2000a). 
Utilizing compressive strength of concrete in columns 
and stiffness and strength of steel beams which makes 

them suitable for long spans, results in a cost effective 
hybrid system, which behave well under both gravity 
and lateral loads (ASCE ,1994). 
In seismic design, reduced forces due to different causes 
like, damping, ductility, excess resistance and …, are 
calculated from dividing linear seismic spectra to a 
factor named is behavior coefficient (ATC, 1996; 
C.M.Uang, 1991). Several researchers such as Deierlein 
et al. (1988), Kanno (1993), Kim and No-guchi (1997) 
and Parra-Montesinos and Wight (2000b) were 
compared the accuracy of design equations to predict 
the shear strength of RCS joints between ultimate 
experimental and predicted strength. However, their use 
has been limited to low or moderate seismic regions due 
to lack of appropriate design guidelines for RCS frames 
in high seismic risk zones.  
 
DATA GATHERING AND MODELS 
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Structural steel members, have high second moments of 
area, which allow them to be very stiff in respect to 
their cross-sectional area. Concrete is a material with 
relatively low tensile strength and ductility. The 
reinforcement is usually, though not necessarily, steel 
reinforcing bars (rebar) and is usually embedded 

passively in the concrete before it sets.  The studied 
building which is located in Tehran was modeled by 
ETABS for three kinds of structures (Steel, Concrete 
and RCS) with similar basic characteristics as shown in 
figures1 to 3. 
 

 
 

         
Figure1. ETABS model of steel structure for the case study 
 

           
Figure2. ETABS model of concrete structure for the case study 
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Figure3. ETABS model of RCS structure for the case study 
 
By obtained results of the constructed models, the authors would be decided to generate a C# computer code namely 
“J.A.D” to analyze the results of the models and MSP software outputs. This code is capable to draw the requested 
diagrams and can analyze the applied earthquake loads on the structure. The start screen of the generated code is 
shown in figure4. 
  

 
Figure4. Start screen of generated computer code 

 
Obtained results of the mentioned code are given in tables (1) to (3) and comparative plotted diagrams by “J.A.D” 
are indicated in figures 5 to 7. 
 
 
 
Table (1). Comparison of physical progress 

 

12/04/30 12/05/07 12/05/14 12/05/21 12/05/28 
54.74 62.74 68.5 75.28 82.2 
13.68 24.12 31.79 33.15 35.88 
27.71 37.96 40.77 49.87 61.86 

12/06/04 12/06/11 12/06/18 12/06/25 12/07/02  12/07/09 
89.62 97.01 100     
38.18 45.1 54.98 58.11 60.6  62.8 
64.84 69.19 85.96 89.37 92.16  97.84 

 
12/07/16 12/07/23 12/07/30 12/08/06 12/08/13 12/08/20 12/08/23 

68.97 78.68 83.15 85.43 87.47 92.82 100 
100       

 
 
 
 
 
 
 
 
 
 

date 12/04/02 12/04/09 12/04/16 12/04/23 
Steel structure 0.71 16.23 31.29 43.32 
Concrete 
structure 2.26 6.64 8.24 10.64 
RCS structure 0.77 10.96 14.37 17.16 
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Table (2). Comparison of financial progress 

date 
12/04/0

2
12/04/0

9
12/04/1

6
12/04/2

3
12/04/3

0 12/05/07
12/05/1

4
Steel structure 0.15 19.74 38.55 52.36 65.19 72.27 75.63

Concrete structure 4.19 7.04 7.43 8.59 13.83 25 31.98
RCS structure 0.66 13.95 16.6 17.49 31.71 40.71 42.19

12/05/2
1 12/05/28 12/06/04

12/06/1
1

12/06/1
8

12/06/2
5

12/07/0
2

12/07/0
9

80.67 85.96 92.06 98.16 100
32.36 32.75 37.98 43.22 55.92 57.3 57.68 62.15
50.39 64.21 66.9 69.9 88.95 91.6 92.49 98.29

12/07/1
6 12/07/23 12/07/30 

12/08/0
6 12/08/13

12/08/2
0

12/08/2
3

67.38 79.93 82.24 82.63 86.21 91.44 100
100

By consideration of the performed analysis and to show better resolution of obtained results a detailed separately 
comparison was executed and the results are given in tables (4) to (6) and figures 8 to 10 respectively. 

Table (3). Development of human resources 
date 12/04/02 12/04/09 12/04/16 12/04/23

Steel structure 0.14 5.97 22.69 43.4
Concrete 
structure 0.69 6.14 11.26 16.14

RCS structure 0.19 4.09 8.24 17.59
12/04/30 12/05/07 12/05/14 12/05/21 12/05/28 12/06/04 12/06/11 12/06/18 12/06/25

61.42 67.63 73.1 79.01 85.64 91.54 97.41 100
20.24 23.77 30.66 35.78 40.9 44.99 49.09 54.47 60.29
26.29 31.04 39.47 47.86 54.87 61.36 70.2 79.09 83.24

Figure5. Comparison of physical progress for three kinds of structure 

12/07/02 12/07/09 12/07/16 12/07/23 12/07/30 12/08/06 12/08/13 12/08/20 12/08/23
65.41 69.75 73.84 78.46 84.93 90.05 94.42 98.52 100
92.59 98.76 100
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Figure6. Comparison of financial progress for three kinds of structure 

Table (4). Comparison of the number of required personnel for three kinds of model 
Steel structure Concrete structure RCS structure 
224 --- --- 
--- 852 --- 
--- --- 624 

Table (6). Comparison of the required performance time (day) for three models 
Steel structure Concrete structure RCS structure 
64 --- --- 
--- 124 --- 
--- --- 87 

Table (7). Comparison of the required cost (Rials) for three models 
Steel structure Concrete structure RCS structure 

8660000000 --- ---
--- 5160000000 ---
--- --- 7600000000

Figure7. Comparison of development of human resources for three kinds of structure 
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Figure8. Comparative diagrams of the number of required personnel for three kinds of model 

Figure9. Comparative diagrams of the required performance time (day) for three models 

Figure10. Comparative diagram of the required cost (Rials) for three models 
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CONCLUSION AND DISSCUSION: 
This paper presents a practical model to predict the 
advantages of RCS structures versus steel and concrete 
ones. The experimental program included the testing of 
real case study RCS connections in Tehran. The 
proposed model was based on the state of generated 
GUI computer code, which was defined through the 
development of a detailed analysis of a case study. In 
addition, the generated code and model was capable of 
predicting the earthquake loads in three discussed 
structures. Results from the testing of physical progress, 
required costs and development of human resources in 
RCS versus steel and concrete structures show that 
hybrid structures consisting of RC columns and steel 
beams are suitable for use with lower risk in upper level 
of construction management. In addition, good 
agreement was found between experimental results and 
the calculated and predicted by the proposed model. 
The results and resolution of outputs of the generated 
GUI in comparison with other available softwares 
shows good agreement with practical and indicated that 
this code can employed as a good, strong and reliable 
tool for this type of analysis.  
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Abstract: The increasing growth of modern technology with the fundamental changes in international system 
during past fifty years has changed the view of modern world completely. These changes in addition to social and 
cultural transitions cause to make the critical different rates of challenges in different areas of human community 
and this is a ground to occur the knowledge crisis in describing the living conditions and human compatibility. In 
this condition, the system experts know that the social security needs a dynamic, flexible and conclusive program 
and also a strong will. This study tries to explain every effective factor in improving the common culture of road 
users and its effect on reducing road accidents. The correct and regulation based driving lead to increase 
transportation security. The hasty drivers who break the safe speed will cause the accidents. So, it is important to 
train the principals of how to use roads correctly because it is the effective factor to reduce accidents and cost of 
them and finally, it cause to satisfy countrymen and also traffic officers. 
[Arshad Farahmandian, Rasol Nasiri, Hasan Eivazzadeh, Davood Gharakhani. The relationship between culture 
and traffic technology development and the effect of culture on reducing the road accidents. Life Sci J 
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1. Introduction 

According to W.H.O studies, about 1,170,000 
people will die because of road accident in world each 
year and also about 50 million will losses partly or full 
of their physical abilities because of accident injuries. 
Due to statistical comparison of the injured and dead 
ones, it can be said that the ratio of the dead to injured 
ones is 1:42  unfortunately, this ratio has increased to 
1:12 in Iran and this represents the accident severity. It 
is obvious that the speed is main reason of accidents, 
so it is necessary to find a solution by national 
willpower. Culture is an entity of material and 
spiritual specifications, as a social group and the 
origin of social identity which it can be transformed 
by different transitions (social, political, economic and 
technological). But, what can influence societies 
especially developing societies is anti-culture and its 
effect. Anti – culture is micro culture that rejects 
social values and norms and it is looking for an 
alternative life style. It is common in adults. 
2. Definitions of culture and cultural dimensions 

"Culture" has been defined in many ways. My 
own preferred definition is that culture is the 
collective programming of the mind which 
distinguishes the members of one group or society 
from those of another. Culture consists of the patterns 
of thinking that parents transfer to their children, 
teachers to their students, friends to their friends, 
leaders to their followers, and followers to their 

leaders. Culture is reflected in the meanings people 
attach to various aspects of life; their way of looking 
at the world and their role in it; in their values, that is, 
in what they consider as "good" and as "evil"; in their 
collective beliefs, what they consider as "true" and as 
"false"; in their artistic expressions, what they 
consider as "beautiful" and as "ugly." Culture is a 
fundamental determinant of ethical decision making. It 
directly affects how an individual perceives ethical 
problems, alternatives, and consequences (Hunt and 
Vitell, 1986, 1992).Organizational culture is a 
collection of the beliefs, values and norms that exist in 
an organization. They are expressed in various ways 
such as symbols, ceremonies, myths, rituals, language 
and stories, which influence the behavior of 
employees (Schein, 1992). This culture, showing the 
correct way to think, act and do things within the 
organization, is passed on to new employees (Sankar, 
1988; Vecchio et al. 1996). 

Research of organizational culture changes is 
possible only within a consistent theoretical 
framework, since acceptance of some theoretical 
perspective leads and frames any empirical research 
and presents framework for discussion and 
interpretation of research findings. For an 
organizational culture change analysis theoretical 
approach to organizational culture research is 
especially important, since different perspectives in 
various ways define organizational culture, its sources, 
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content and structure, its roles within an organization 
and the potential for its change. However, any 
classification of theoretical perspectives must be 
accepted conditionally, since different authors suggest 
different categorizations, although often with different 
names for the same things. In order to provide for a 
deeper understanding of organizational culture 
research, we present some of them, since differences 
between various perspectives may explain for sources 
of contradictoriness of different statements and results 
offered in the relevant literature. Schultz (1994) also 
identifies three theoretical perspectives. Rationalism 
assumes that culture is an instrument for efficient 
achievement of defined goals. Culture is only one 
among many organizational variables which 
significantly influence organizational efficiency and 
performance. Functionalism studies functions of the 
culture in dealing with problems that an organization 
is facing with through the processes of internal 
integration and external adaptation. Having 
established that organizational culture comprises a 
range of complex social phenomena, it is not 
surprising that scholars have identified corporate 
culture as a multi-layered construct which can be 
divided into layers according to these phenomena’s 
observability and accessibility. Organizational culture 
has been defined as patterns of shared values and 
beliefs over time which produces behavioral norms 
that are adopted in solving problems (Schein, 1990). 
Organizational Culture manifested in beliefs and 
assumptions, values, attitudes and behaviors of its 
members is a valuable source of firm’s competitive 
advantage (Hall, 1993) since it shapes organizational 
procedures, unifies organizational capabilities into a 
cohesive whole, provides solutions to the problems 
faced by the organization, and, thereby, hindering or 
facilitating the organization’s achievement of its goals 
(Yilmaz, 2008). 
3. Definition of Technology 

Technology is widely accepted as necessary for 
improving development programs to achieve higher 
living standards, especially in developing countries 
where industrial growth plays a very significant role. 
The word “technology” originates from the Greek 
words ‘techne” and “logos”, “techne” meaning the 
skill of hand or technique, and “logos” meaning a 
knowledge or science (Willoughby, 1990). From these 
two words, technology may be defined as the 
knowledge or science of skill or technique. 
Technology, from a very broad perspective, is defined 
as the capability of human society to transform natural 
resources into useful products for human consumption 
(Storper and Walker, 1989). The implementation of 
technology in businesses is commonly associated with 
the automation of bulk processes of data management 
(e.g. invoice transfers). The application of information 

technology is an important driving force behind many 
socioeconomic changes. In trade and industry, the 
application of IT stimulates innovation in all possible 
fields. Companies can thus offer their customers a 
faster, more individual and reliable product or service 
on a more regular basis. Often the entire internal labor 
and organizational structure of a company has to be 
transformed into a flatter and more flexible 
organization in order to realize such innovations. This 
leads to new forms of labor such as teleworking and 
freelance work, and new forms of independent work 
4. History of technology 

The history of technology is the history of the 
invention of tools and techniques, and is similar in 
many ways to the history of humanity. Background 
knowledge has enabled people to create new things, 
and conversely, many scientific endeavors have 
become possible through technologies which assist 
humans to travel to places we could not otherwise go, 
and probe the nature of the universe in more detail 
than our natural senses allow. The TT process is a 
complex matter that includes legal issues, technical 
complexities, financial calculations, and marketing. 
Institutions of higher learning have developed a 
number of approaches. Some authors suggest a purely 
linear model of TT. The linear model of TT suggests a 
process from discovery, disclosure, evaluation, patent, 
market, negotiation and then license. However, 
Minutolo and Lipinski (2006) suggest that the linear 
model of TT is outdated and that a network theory 
approach is more appropriate. A general overview of 
the steps of the network theory approach is presented 
bellow as discreet units; however, we acknowledge 
that the process is not as isolated as this process 
suggests. 
5. Technology transfer 

Technology and knowledge accumulation, 
transfer, application, and diffusion are key to 
sustainable economic prosperity in the emerging 
global economy of the 21st century. Rapid advances 
in Information and Communication Technologies 
(ICT) and declining costs of producing, processing 
and diffusing knowledge are transforming social and 
economic activities worldwide. Rapid advances in 
Information Technologies (IT) and declining costs of 
producing, processing and diffusing knowledge and 
technologies are transforming social and economic 
activities worldwide. Technology revolution is 
critically different from the past industrial ones in that 
it is based upon a shift of wealth creating assets from 
physical things to intangible resources based on 
technologies. Thus, effective management and transfer 
of technologies are believed to be increasingly critical 
for individuals, organizations, and nations in the 
globalized knowledge society of the 21st century. 
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Technology transfer is the process in which 
technology is moved from one source that developed 
it to another that uses it (Karlsson, 2004; Rouach, 
2003; Martyniuk, Jain & Stone, 2003). Using 
technology transfer as a business strategy has had 
positive effects on business operation. Some 
businesses had experimented with technology transfer 
to increase their potential revenue; at the same time, 
technology providers or developers in the public 
sector and the academia which engage in technology 
transfer have also made increasing profits. 
6. Technology Transfer Process 

Technology transfer in different countries and 
organizations with various’ levels of technical 
knowledge covers limitations and problems for the 
less developed recipient. Technology transfer is a 
complex and challenging processes which needs deep 
and all out study. In case of overlooking of different 
aspects of the technology transfer; it may lead to 
weaknesses of the national technology. Technology 
transfer process includes some preventive scales, 
which should be addressed, before selecting the 
technology transfer method. Included in these factors 
(Malekifar, 1999) are: 

- Awareness of fundamental and important factors 
required for technology transfer. 

- Awareness of failure factors of technology 
transfer. 

- Effort to acquisition of the appropriate 
technology for achieving organizational appropriate 
position. 

- Consideration of existing and old technologies. 
7. Promotion the society culture in stressing on 
transportation field 

In transportation area, we will face to human 
factors, automobiles, road and regulation and traffic 
rules. Since human is the producer, designer, road 
performing and rule enactment, so, the human factor 
plays main role to solve problems. Thus it can be said 
that if roads are designed and performed in standard 
way, automobiles designed and produced standard and 
regulation and rules performed strictly but human 
factor doesn’t considered well, the problem will be 
continued . So, it is important to consider the 
improvement of human behaviors (teaching and 
correcting the behavior culture). We can divide the 
effective elements on teaching people and correcting 
the behavioral culture in three classes: 

1-effective educational places environmentally 
2-effective educational tools in regard to mass 

media 
3-effective educational organizations and 

institutions in regard to education development and 
growth 

4-effective educational methods 

1-effective teaching places environmentally: the 
teaching places can be effective on human 
organizational behavior because of its inclusiveness 
on human behavior and mutual effect between 
environments and individual. It can be mentioned the 
following environments: 

1-1 family 
1-2 kindergarten 
1-3 schools (elementary schools, high schools) 
1-4 universities and colleges 
2-effective educational tools in regard to mass 

media:  today , there are many different effective 
teaching tools in mass media area , and each of them 
have many effects on people such as: 

2-1 radio 
2-2 TV 
2-3 cell mobile phone 
2-4 newspapers, magazines, brushers and 

textbooks. 
3-effective educational organizations and 

institutions in regard to education development and 
growth:  there are some effective and efficient 
organizations in studying and finding the new 
educational ways as followings: 

3-1 Cultural Revolution supreme council 
3-2 education 
3-3 technology ministries, medical teaching, 

treatment and health, university jihad, Islamic Azad 
University 

3-4 TV and radio organization 
3-5 municipalities 
3-6 traffic organization 
4-effective educational methods: the most 

important factor to improve the behavioral culture is 
to use education in different methods. The more 
different human labor teaching methods will influence 
on more people. 
8. Conclusion  

The summation and relationship between 
sufficient technology transfer in order to produce 
different automobiles and to improve the dominance 
culture in using transportation tools is referred as 
following: 

1-improve the general culture by classic direct 
and indirect teachings (modeling and avoidance 
incorrect behaviors and broadening the correct 
behaviors)  

2-traffic teaching in all education levels and 
between families 

3- Find the reason of rule avoidance and incorrect 
behaviors by psychologists and traffic experts, then 
the approving strict traffic rules and regulations 
against the lawbreakers 

4-the continued correction and reviewing of 
traffic rules in all education levels and driving license, 
then encounter with lawbreakers. 
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5- Correct structure and engineering of police 
force in order to attract people thrust to cooperate with 
police completely. 

6-establish special radio and TV networks to 
report accidents and its costs, the necessary measures 
to prevent it, informing about outcomes of incorrect 
driving and explain driving advantages in regard to 
traffic laws. 

7-More cooperate of transportation ministry and 
municipality to remove accident susceptible 
intersections and points, the continued repair of road 
asphalt, improving and maintaining the traffic signs 
and road signals. 

8-perform research studies in universities about 
how to improve the general culture, especially in 
departments related human behaviors 

9- Effort of decision making institutions such as 
Cultural Revolution council to find cultural reasons of 
current conditions and necessary procedures. 
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1. Introduction 

Financial managements’ goal is shareholders 
‘wealth maximization, which means maximizing the 
value of the company as measure by the price of 
common stock. This goal can be achieved by giving 
the shareholders a fair payment on their investments. 
The objective of the finance management should be to 
discover an optimal dividend policy that will increase 
value of the firm. It is often argued that the stock price 
tend to be reduce whenever there is a decrease in the 
dividend payments. Several empirical researches on 
the relevance of the relationship between the 
dividends and stock prices, it is inconclusive (Kadir, 
2011). Jensen and Meckling (1976) and Black (1976) 
propose that dividends play a rule in decreasing 
agency conflict between manager and shareholder. 
When manager decision to pay out dividends for used 
to remove the free cash from the control and pay it off 
to shareholders. John and Williams (1987) predict a 
positive relationship between dividends and stock 
prices. Another opinion is that dividend changes 
signal permanent change in current earnings. 

Stock returns are a unique measure of 
performance that is comparable across firms and 
countries, forward-looking, comprehensive in scope, 
and insensitive to differences in accounting rules. In 
normal times, a firm’s stock returns reflect a 
combination of expected returns (its loadings on risk 
factors) and residual returns that are associated with 
firm-specific news. At times of significant economy-
wide shocks, however, the cross-section of residual 
returns can be understood as reflecting the exposure or 
sensitivity of firms to unexpected shocks. There have 

been numerous studies of the effects of the crisis and 
the role of credit contraction and illiquidity crisis-
induced selling on the redemptions of money market 
debts and the widening of bond spreads. These studies 
identify important effects of correlated selling 
pressure traceable to illiquidity problems in generating 
the contraction of quantities and the declines in prices 
in different debt markets. Billio et al. (2010) examine 
correlations in returns across different equity investors 
and document apparent crisis-specific linkages in 
returns that they argue reflect this selling pressure. 
Previous research on the effects of financial 
constraints on stock returns confirms that the effects 
are relatively pronounced during macroeconomic 
downturns. Lamont et al. (2001) surprisingly found 
“no evidence that the relative performance of 
constrained firms reflects monetary policy, credit 
conditions, or business cycles”. Subsequent research 
by Campello and Chen (2010), however, shows that 
macroeconomic conditions do affect the magnitude of 
the financial constraint factor, once one properly 
identifies cross-sectional variation in the extent of 
financing constraints, which they show Lamont et al. 
(2001), did not do. There were some studies where the 
imports were also taken as variables. Thus, as the 
study pointed out, imports had played a major role in 
deriving such relation & conclusion. The next useful 
contribution was by Dutta & Ahmed (2000). They 
gave more importance to imports and apart from 
considering real GDP; they also considered two more 
variables – imports and import price. Other studies 
related to Basel III have mainly focused on its 
macroeconomic impact. The Basel Committee 
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(BCBS, 2010) while analysing the long-term effect of 
the new capital rules on economic output found it to 
be positive. On one hand, they conclude that as higher 
capital requirements will make it more expensive for 
banks to fund their operations, the costs will be passed 
on to the borrowers through higher lending rates 
which will translate in reduced new lending activity. 

Dutta and Ahmed (1997) study Bangladesh 
import performance and use quarterly data for the 
period 1974-1994. They applied cointegration and 
error correcting modeling approaches and find unique 
equilibrium relationship exists among the real quantity 
of imports, real import prices, real GDP and real 
foreign exchange reserves. Erlat and Erlat (1991) 
study Turkish export and import performance and use 
annual data for the period 1967-87. The demand for 
imports in an economy is a crucial macroeconomic 
relationship with significant implications for the 
design and conduct of economic policy. When 
economists and business managers use statistical 
forecasting methods, they tend to overly favor 
regression analyses (Koop, 2006; Lindsey & Pasvur, 
2005; Septhon, 2009). However, the increasing use of 
computers, data repositories, and ubiquitous data over 
the last 20 years are demanding more computational 
and automatic ways to efficiently mine, analyze, and 
forecast future economic conditions to provide 
information that afford a competitive advantage to 
firms in this ever changing dynamic business 
environment. 

 
2. Literature review and hypotheses 

Banks are required to have a minimum amount of 
capital to be able to absorb losses and still operate as 
going concerns. However, during the recent crisis, the 
losses that banks suffered in their trading books have 
far exceeded minimum capital requirements (BCBS, 
2009). Stock returns are a unique measure of 
performance that is comparable across firms and 
countries, forward-looking, comprehensive in scope, 
and insensitive to differences in accounting rules. In 
normal times, a firm’s stock returns reflect a 
combination of expected returns (its loadings on risk 
factors) and residual returns that are associated with 
firm-specific news. At times of significant economy-
wide shocks, however, the cross-section of residual 
returns can be understood as reflecting the exposure or 
sensitivity of firms to unexpected shocks. 

 
2.1. Interest rate 

An interest rate is the rate at which interest is paid 
by a borrower for the use of money that they borrow 
from a lender. Specifically, the interest rate (I/m) is a 
percent of principal (I) paid at some rate (m). For 
example, a small company borrows capital from a 
bank to buy new assets for their business, and in 

return the lender receives interest at a predetermined 
interest rate for deferring the use of funds and instead 
lending it to the borrower. Interest rates are normally 
expressed as a percentage of the principal for a period 
of one year. Interest rates targets are also a vital tool 
of monetary policy and are taken into account when 
dealing with variables like investment, inflation, and 
unemployment. Although most of the assumptions and 
expectations made by the Central Banks or Reserve 
Banks by countries (and economies) that by 
technically lowering the interest rate would produce 
the effect of increasing investments and consumptions 
(Adllan, 2005). 

 
2.2. Import 

The term import is derived from the conceptual 
meaning as to bring in the goods and services into the 
port of a country. The buyer of such goods and 
services is referred to an "importer" who is based in 
the country of import whereas the overseas based 
seller is referred to as an "exporter".  Thus an import 
is any good (e.g. a commodity) or service brought in 
from one country to another country in a legitimate 
fashion, typically for use in trade. It is a good that is 
brought in from another country for sale. Import 
goods or services are provided to domestic consumers 
by foreign producers. An import in the receiving 
country is an export to the sending country. Imports, 
along with exports, form the basis of international 
trade. Import of goods normally requires involvement 
of the customs authorities in both the country of 
import and the country of export and are often subject 
to import quotas, tariffs and trade agreements. When 
the "imports" are the set of goods and services 
imported, "Imports" also means the economic value of 
all goods and services that are imported. The 
macroeconomic variable I usually stand for the value 
of these imports over a given period of time, usually 
one year (Lequiller and Blades, 2006). 

 
2.3. Liquidity 

In business, economics or investment, liquidity is 
an asset's ability to be sold without causing a 
significant movement in the price and with minimum 
loss of value. Money, or cash, is the most liquid asset, 
and can be used immediately to perform economic 
actions like buying, selling, or paying debt, meeting 
immediate wants and needs. However, currencies, 
even major currencies, can suffer loss of market 
liquidity in large liquidation events. For instance, 
scenarios considering a major dump of US dollar 
bonds by China or Saudi Arabia or Japan, each of 
which holds trillions in such bonds, would certainly 
affect the market liquidity of the US dollar and US 
dollar denominated assets. There is no asset 
whatsoever that can be sold with no effect on the 
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market. An act of exchange of a less liquid asset with 
a more liquid asset is called liquidation. Liquidity also 
refers both to a business's ability to meet its payment 
obligations, in terms of possessing sufficient liquid 
assets, and to such assets themselves. Liquidity is 
defined formally in many accounting regimes and has 
in recent years been more strictly defined. For 
instance, the US Federal Reserve intends to apply 
quantitative liquidity requirements based on Basel III 
liquidity rules as of fiscal 2012. Bank directors will 
also be required to know of, and approve, major 
liquidity risks personally. Other rules require 
diversifying counterparty risk and portfolio stress 
testing against extreme scenarios, which tend to 
identify unusual market liquidity conditions and avoid 
investments that are particularly vulnerable to sudden 
liquidity shifts. A liquid asset has some or all of the 
following features. It can be sold rapidly, with 
minimal loss of value, any time within market hours. 
The essential characteristic of a liquid market is that 
there are ready and willing buyers and sellers at all 
times. Another elegant definition of liquidity is the 
probability that the next trade is executed at a price 
equal to the last one. 

 
2.4. Profit margin 

The profit margin is mostly used for internal 
comparison. It is difficult to accurately compare the 
net profit ratio for different entities. Individual 
businesses' operating and financing arrangements vary 
so much that different entities are bound to have 
different levels of expenditure, so that comparison of 
one with another can have little meaning. A low profit 
margin indicates a low margin of safety: higher risk 
that a decline in sales will erase profits and result in a 
net loss, or a negative margin. Profit margin is an 
indicator of a company's pricing strategies and how 
well it controls costs. Differences in competitive 
strategy and product mix cause the profit margin to 
vary among different companies. 

Based on the literature review and research 
objectives, the following hypotheses were derived: 

 
Hypothesis1.  Interest rate is positively related to 

stock returns of Companies Accepted in Tehran Stock 
Exchange. 

Hypothesis2. Import is positively related to stock 
returns of Companies Accepted in Tehran Stock 
Exchange. 

Hypothesis3. Liquidity is positively related to 
stock returns of Companies Accepted in Tehran Stock 
Exchange. 

Hypothesis4. Profit margin is positively related 
to stock returns of Companies Accepted in Tehran 
Stock Exchange. 

 

3. Research methodology 
The population of the present study consists of 

Companies Accepted in Tehran Stock Exchange and 
time Period is   December 2008- April 2010. The 
correlation coefficient and multiple regressions are 
used for surveying research hypothesis.In this paper 
the independent variables are interest rates, Import, 
Liquidity and Profit margins and the dependent 
variable is stock returns. The correlation coefficient 
and multiple regressions are used for surveying 
research hypothesis. 

 
4.  Analysis and results 

This study attempts to understand the 
relationships among Macroeconomic variables and 
stock returns in Companies Accepted in Tehran Stock 
Exchange. Table 1 displays the standard deviations, 
correlations and regression analysis of all variables.  
Coefficients of Liquidity and Profit margins are 
positive and significant for stock returns (0.65, 0.11, 
respectively). These findings indicate that companies 
would achieve a higher level of stock returns if they 
have well-developed Liquidity, and Profit margins. 
Accordingly, the results moderately support 
Hypothesis 3 and 4, which states that Liquidity and 
Profit margin are positively related to stock returns.  
Coefficients of interest rates and Import are negative 
for stock returns (-0.34, and -0.65, respectively). 
Accordingly, the results reject Hypothesis 1 and 2. 
 
Table 1. Impact of Macroeconomic variables on stock 
returns by multiple regressions 
variable Coefficient t S.E 
interest rates -034 3.62 5.8 
Import -0.65 -4.12 0.68 
Liquidity 0.65 -3.16 0.002 
Profit margins 0.11 2.55 0.007 
Moving Average -032 -033 0.05 
F 5.24 P=0.005 
R2 = 0.56 0.68 D.W 1.95 
 
5. Discussion and conclusions  

This study examines the role of Macroeconomic 
variables on stock returns in Companies Accepted in 
Tehran Stock Exchange. Our results indicate that 
Liquidity and Profit margin have positive and 
significant effects on stock returns. These findings 
highlight the critical roles of Liquidity and Profit 
margin on stock returns. Also our results indicate that 
interest rates and Import have negative impact for 
stock returns. As shown by Kealhofer et al. (1998) and 
Kealhofer (2003) there is a substantial difference in 
migration and default patterns between point-in-time 
(PIT) ratings and through the cycle (TTC) ratings. A 
through-the-cycle rating is typically produced by 
rating agencies and evaluates the performance of a 
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company over the medium to the long-term. The 
objective is to arrive at a stable rating that is not 
affected by changes in a company’s outlook due to 
temporary variations in economic conditions. The 
implications for banks’ profitability, availability of 
credit, financials stability and economic growth may 
be substantial and deserve further research. This study 
only investigates Iranian companies, hence, the 
findings and conclusions drawn from this research are 
representative of the Iranian companies, and the 
findings may not generalize to other geographic 
regions or cultures. Future studies can also examine 
the proposed relationships in other countries. Future 
study can examine the role other Macroeconomic 
variables on stock returns in Companies Accepted in 
Tehran Stock Exchange. Future study can examine the 
role other of Macroeconomic variables on stock 
returns in other Companies Accepted in Iran Stock 
Exchange. 
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Abstract: Poverty has been a favorite subject for socially responsible and alarming activists and poets. Poverty has 
been a social problem in many societies since ancient times. Social strata and economic classification have existed 
in all societies. Poverty may manifest itself in various dimensions of a society including cultural, religious, 
affectionate, economic, and so forth. Economic poverty is the most prevalent form. Many factors contribute in the 
spread of this infelicitous phenomenon including conflicts, natural calamities, mismanagement, economic fiasco, 
and social turmoil. Poverty is the root of persisting corruptions, crimes, and decadences. Poverty is remonstrated in 
religious narrations such as "poverty is analogous to blasphemy." People may adapt different standpoint against 
poverty. For instance, sociologists, scientists, philosophers, clergymen, poets, and the like have their own views on 
poverty. However, the main issue is what approaches a society takes to address it. Poets have addressed poverty as a 
social problem. Their sensitivity makes it difficult to accept this ominous and unfortunate condition. They always 
undertake and strive to promote its eradication through their work. Hafez Ibrahim is one poet who had personally 
experienced poverty throughout his life from his early days, during education, in his productive life, and till the end. 
He attempted to redress his unfortunate situation by expression of sympathy with people. 
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Mit Ghamr Fire Qasida  

City of Mit Ghamr in Egypt burnt in a huge fire 
in 1902 and left behind many dead and lots of 
damaged homes and businesses. A large group of 
elders and wealthy individuals formed a commission 
to collect donations for those who suffered from this 
unfortunate incident1.  

Poets who were present on the scene took the 
opportunity to compose about the disaster. Hafez 
Ibrahim used his unique abilities to depict the severity 
of the fire, the fear people had experienced during the 
accident, and their misery after everything settled. 

"Fire has destroyed everything. Many children 
lost their parents. Only a heavy rain or flood of Noah 
can put out the flame. Fire is burning everywhere. 
Misery and despair have brought about poverty and 
calamity. People have lost their dwellings and life 
savings. 

People left their homes for their lives without 
taking anything. Hafez Ibrahim uses Ara ( ةعرا ) 
meaning bare to describe the scene: "they opt for night 
as a cover for themselves. When morning comes, they 
put on the day as clothes. They do not have any 
clothing to save them from heat or cold. Or, keep dust 
away. Ground serves them as bed and sky is their 
roof." 

                                                
1
 Complete Works of Hafez Ibrahim (1998), 

Beirut: Dar al Fekr al Arabi, p. 200 

Hafez Ibrahim changes his tone a little to 
address the wealthy and well to do. He compares their 
lives with indigents. He tries to bring the wealthy out 
of ignorance. He adapts a tone of tranquility because 
he believes to have higher effect. We witness the same 
when Moses confronted Pharaoh by speaking softly. 
Hafez Ibrahim encourages the wealthy to be 
sympathetic to the deprived. He may have deeply felt 
the suffering people were experiencing and put them 
into words. He earned the title "Social and Patriotic 
Poet" for his work2.  

Hafez Ibrahim addressed the well to do and 
wrote: "All of you who wear colorful clothing and live 
in a state of proud and arrogance. Your clothes hung 
out of the same proud and arrogance. He highlights 
the hunger and lack of proper clothing of the poor by 
this characterization of the rich. He continues by 
stating that you wealthy people live in comfort but 
there are people who spend the night with hunger and 
remain in continued hardship and misery. He 
compares the affluent with the poor: you wear 
expensive and colorful clothing while poor do not 
have enough for their daily meal. They hide because 
of the hardship they experience. Hafez Ibrahim hopes 
that his comparison would encourage the rich to rise 
in support of misfortunate and sufferers. 

                                                
2
 Hana Al-Fakhori, A Complete Book of Arab 

Literature and History, p. 138 
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He addresses Manshavi Pasha, a well-known 
wealthy Egyptian who was jailed. He writes: "being in 
jail should not interfere with charity of a generous 
individual." His writing is actually addressing every 
wealthy individual. Referring to a person in jail would 
in fact increase the burden on those who are out. 

He makes another analogy and uses it to 
influence the rich to come forward and help the needy. 
He writes: "we witnessed a wedding ceremony 
yesterday with lots of squander. The cost of this 
wedding was extremely high to everyone's 
amazement. Money was pouring in from every 
direction." He was writing about the wedding 
ceremony held for three nights at Ali Fahmi Pashi's 
residence. 

He described the Mit Ghamr fire so eloquently 
that made every one voice out in protest. People 
started questioning why the state of community was 
such that a group of people lived mirthfully while 
others lived in dire despair. He finally states that this 
is not surprising. There might be a night that 
serendipity and indigence lump together. There is 
always this potential that a similar incident may 
happen in another area. A similar occurrence may 
happen to you one night. 
Caring for Children Qasida (Ra'ayat al Atfall)3 

Regard Children is a Hafez Ibrahim Qasida (a 
long storytelling poem) that gives an account of a 
bitter reality. It tells the story of a girl who was pushed 
by poverty into depravity and fornication. She is a girl 
consumed by depauperation and misfortune. Shame 
and pudency prevents her from talking about her 
misery. She heals her hidden inner pain only with 
tears. Is she a specter or merely a phantasm? No, she 
is a girl in a vast plain in front of me. She has faced 
many problems and left without a caretaker. She is 
helpless and powerless. She spends the night with 
sorrow tears. 

Hafez Ibrahim depicts an orphan girl without 
support. She is full of sorrow and poet describes her 
case by emphasizing that she is without protection and 
caretaker or she is facing difficulty and misery. He 
uses Fatah (girl) in his depiction because people are 
more compassionate toward girls when compared to 
boys. The depiction he makes from an orphan girl 
makes induces heartache and makes the reader craving 
to help her.  

Poet says: "I could hear her groaning and 
wailing. It feels like getting hit by gunfire barrage. 
Her harrowing moan hurts like a penetrating bullet." 
Poet asks her who she is. She responds like an 
inanimate mound of ashes with no sign of the burning 
fire that once was. She describes her searing pains and 

                                                
3
 Complete Works of Hafez Ibrahim (1998), 

Beirut: Dar al Fekr al Arabi, p. 264 

says that she is pregnant with no place to go. Hafez 
Ibrahim mentioned her pregnancy to influence the 
reader. A pain suffering pregnant girl without support 
or place is definitely facing misfortune. 

Poet uses sensual depictions to influence reader. 
Most poems use this approach when they deal with 
poverty. He goes further to state that her parents and 
uncles had passed away and she does not have anyone 
to turn to show girl's misfortune at the highest level. 

Shame and pudency stops her from telling her 
story. Poet hits the fact by declaring she has been 
sexually assaulted and feels ashamed about discussing 
it. She only cries. I understand why she tries to 
conceal her situation. People like me show empathy to 
orphans like her and rush to help. Poet sees himself as 
a people oriented individual who advocates for the 
poor and is proud of it. This is a problem in almost 
every society and is a sign of injustice. The fellow 
citizens of deprived individuals not only do not help, 
they might take advantage of them. The girl was 
forced to accept the intrusion and she regrets the 
incident. 

Hafez Ibrahim likened her visage to a statue. He 
may have had one of the possible two objectives in his 
analogy.  

1. The girl was frail in cause of illness, poverty, 
and difficulty and resembled a statue. 

2. The girl resembled a cathedral statue or 
painting. She was beautiful but the incidents 
and tragedies she had experienced destroyed 
her beauty.   

As the story goes, the girl is skinny and feeble in 
cause of extreme poverty and ailment. She is on the 
verge of eternal rest. I cannot do anything for him. He 
resembles her flimsiness to a mirage. The reason for 
such metaphor is that the girl walks abnormally and 
wobbly. She trembles like a mirage. 

Poet then turns to the girl and tells her to get up. 
She responds by asking if a dead could rise from grave 
and walk away. How could a trity beather bottle 
move? 
Hafez Ibrahim uses two metaphors here: 

1. Her feebleness and leanness made her look 
like a corpse; and 

2. Her skinny body looks like a trity beather 
bottle 

Poet continues by alluding there is not much he can 
do. He decides to take her to an orphanage. He carries 
her on his back and rushes to the orphanage. He 
provides further description of her frailty and 
meagerness. He uses another metaphor comparing her 
to a light toothpick. 

He says that he is carrying two poor and 
miserable beings. One is the unborn baby inside the 
orphan girl. He refers to the unborn as " طارق باب الحیاة"  
who is expected to enter to this world. The other being 
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is the mother whom he refers to as "مؤذن بزوال" who is 
expected to leave this world. Poet cannot stand the 
scene and burst into tears. He is not concerned about 
questions and answers when he finally arrives at the 
doorstep of the orphanage. 

With question and answer, he is referring to the 
questioning process that the person who takes an 
injured or sick person to the hospital is subjected to. 
The helping person may end up in jail till the culpable 
person is found. That is the reason many pass the 
injured and do not do anything to help. A similar 
situation existed at the time of Hafez Ibrahim. 

He points to the humane treatment rendered to the 
girl. Orphanage officials accept the sick girl with a 
Godly gesture. They give a caring treatment to the 
girl. He indirectly addresses people and let them know 
that they could provide proper treatment to a given 
individual in a similar situation just like the treatment 
rendered by the responsible individuals at orphanage. 

He then tells about the time when the physician 
came to treat the orphan girl. The doctor had come 
with medications. He would go around her like a 
butterfly and treat her wounds as if she was a relative. 

Hefez Ibrahim continues further: I leave her alone 
with her new family fully satisfied and with peace of 
mind. He writes about feeling handicapped in 
expressing his gratitude to the orphanage officials for 
all the good they offered her. And, to thank them for 
the time and efforts they put into charitable works. 

Hafez Ibrahim offers two wise conclusions: 
1. The best favor is when the offering person 

does not belittle and degrade the receiver. 
2. Doing good should save face for receiver.  
It is better for the person who is doing good to 

render help to the target individuals before they ask 
and to help them without making them feel indebted. 
This is the acceptable way in view of Islam. Hafez 
Ibrahim's advices tell us about the fact that at the time 
of poet many people would engage in charity works 
and help the needy but without honoring their respect. 

Hafez Ibrahim continues with his own 
characterization of the poor: hungry, bare, ill, 
sleepless, heartbroken, moneyless, meager, etc. He 
mentions the important role played by those who 
establish charity institutions. He comments that 
poverty and misery would destroy the needy without 
the help of charitable people. He believes charitable 
people save the weak from demise. He praises the 
orphanage officials at the end with the intention to 
encourage more people to engage in charitable works. 

He characterizes orphanage employees as: 
1. They are always attentive to sickly and 

hungry addressing their needs while many 
rich live comfortably in own ignorance. 

2. They do many good works recommended by 
religion and generations of civilization while 

many leisurely engage in wealth 
accumulation. 

3. They support and help the needy families 
without breadwinner. They do not avoid 
needy and rush to relieve their poverty and 
misery. 

He refers to Quran at the end to remind the 
outcome of doing good and declares: The benevolent 
individuals are compensated 10 fold in Judgment Day 
and the Heavenly Reward is limitless. 

 
Children Shelter Qasida4   

Hefez Ibrahim composed a Qasida inspired by a 
ceremony held by Caring Association for Children in 
an attempt to encourage helping the needy. He depicts 
a train in his poem and expects it to encourage others 
to come forward and help the misfortunate. His 
objective in composing this poem was to help the 
poor. 

Poet characterizes a train in this poem. He speaks 
about a steam train and praises its speed, its glitter, 
and its supremacy over animals. A steam train shares 
the same qualities of a Poet. But, there is a vast 
difference between the two. One difference is that a 
train is not affectionate but poet is full of affection and 
has a burning heart. 

Hafez Ibrahim says that he witnessed a strange 
incident in the train that he could not put it into words 
and provide a description. He goes on with the story. 
One dark night we witnessed a bizarre accident over a 
bridge. A person was thrown out of the train into a 
turbulent river rushing through underneath. Another 
person jumped into water at a speed of an eagle, swam 
up to the drowning person, and pulled him out of 
water at no time. 

People circled around the rescuer and praised his 
action at awe and wondered how could undertake such 
miraculous act. It became more perplexing when 
people found out that the drowning person was a 
charitable individual and the person who saved him 
was a member of Caring Association for Children. 

A young girl cried out load: "he was saved 
because of his caring for orphan children." Poet here 
undertakes to call the rich indirectly and without 
commanding to provide help to orphan. He puts his 
belief across that wealthy individuals should expect to 
see the reward not only afterlife but also in this world. 

Notwithstanding the rescuer's life was in danger, 
he hit the waters and saved the drowning person with 
bare hands. He, then, stresses the consequences of 
good deeds. Helping poor people stands tall like a 
stronghold against disaster and mischief. It takes the 
mischief away. 

                                                
4
 Complete Works of Hafez Ibrahim (1998), 

Beirut: Dar al Fekr al Arabi, p. 306 
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Hafez Ibrahim mentions charity as the cause of 
saving the man's life. Poet explains man's good deeds 
in words of the women who summed up the cause of 
saving the drowning man in few words by saying 
"save your afterlife by caring for orphans." Poet then 
lists the reasons for escaping the eminent demise. His 
objective is to encourage others to step forward and 
provide help to fellow countrymen. 

1. The first reason is that the charitable man 
always respected the needy person and 
helped them at time of illness. His help was 
without expecting anything in return. He 
helped before anyone asked. 

2. The second reason is his role in caring for 
orphans. He provided food and clothing plus 
monetary assistance to satisfy their needs. 

3. The third reason is his membership in a 
charitable institution. He was saved by his 
commendable help he rendered to the poor, 
his generosity, and payment of religious dues 
or zakat. The prayer of orphans and the 
children with no caretaker was always with 
him. 

Poet describes the charitable organization. It is a 
place for peace and tranquility. They would not 
embarrass the needy by questioning them. They only 
attend to the problems and try to relieve the pain. 

He repeats his belief that the drowning person 
was saved because of his good deed and payment of 
his dues. His intention here is to alert the rich and well 
to do. He invites them to work with charitable 
organizations. He also advises them to pay their 
religious dues. He utters the benefits of doing so. He 
reminds them that it is an Islamic principle and Quran 
has highlighted its importance. 

Hafez Ibrahim offers another approach for 
eradication of poverty as infelicitous phenomena. He 
invites people to respect their duty and pay religious 
dues or Zakat. He considers zakat as being more 
important than prayer and fasting. The reason for his 
argument is that prayer and fasting benefits the 
individual. But, zakat has public as well as private 
benefits. Therefore, poet considers it more important 
than prayer and fasting. He reminds his readers that it 
is an important principle of Islam and God has 
mentioned it repeatedly in Quran 5  to promote the 
payment of zakat,  

                                                
5 Quran, Rome Sura, verse 39 and other similar 
suras. 

He offers an additional reasoning. He says zakat 
is the foundation for religious belief and a proper base 
for public order. He advocates that the payment of 
zakat contribute to society perpetuity and provides for 
eradication of poverty and misery. 

He explains and states why he believes if rich 
people were to pay their religious dues, we would no 
longer witness poverty and hunger - the root of all 
evil. He declares that society suffers from crime and 
corruption because of poverty. Then, he concludes 
that the payment of zakat can eradicate poverty and 
corruption. 

Hafez Ibrahim recollects his own problems and 
difficulties. He remembers the orphans and tries to be 
kind with them. 
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Abstract: Pregnant women have been widely recognized as a vulnerable group from health point of view. They need 
more food than a normal person for the proper nourishment of the growing fetus. The field of nutrition of the pregnant 
women, especially in general hospitals, has been sadly. Methods: Against this backdrop, our study was carried out 
among 104 pregnant women Saudi and non- Saudi (86, 18, respectively) with second and third trimester attends to 
Obstetrics and Gynecology clinic at (KAUH). The goal of this study was to investigate the nutrient intake of pregnant 
woman and find factors affecting pregnancy outcomes such as weight gain, gestational age and prevalence of anemia as 
a compare between Saudi and non - Saudi pregnant women. A pre-tested structured interview schedule was used for the 
collection of general information. Twenty four hours recall method of diet was applied for the collection of dietary 
information. Hemoglobin and Hematocrit levels collected from a doctor’s report for observing the anemic condition. 
Results: It was found that the energy intake was significantly different between Saudi and non-Saudi pregnant women 
at (p< 0.05). Also for protein, fat, and carbohydrate were significant difference between the two groups at (p<0.05). 
Regard to the differentiation of vitamin A, niacin and folat intake was highly significant at (p<0.001) between the two 
groups. However, the difference in vitamin D, riboflavin intake was highly significant at (p<0.01) while for vitamin C 
and thiamin intake were significant at (p< 0.05) between Saudi and non-Saudi Pregnant women. Pregnant women in 
their second and third trimester (Saudi and non-Saudi pregnant women) had a low dietary intake for most nutrients 
especially for nutrient crucial during pregnancy such as iron, folate, calcium, selenium, magnesium, and niacin; the 
difference between Saudi pregnant and non-Saudi pregnant women were highly significant. It was observed that mean 
daily dietary intake of iron and folic acid for the anemic pregnant were significantly lower than those of non anemic 
pregnant women. Also we observed that as trimester increase, the hemoglobin and hematocrit levels increases perhaps 
because a substantial proportion of pregnant women consumed iron and folic acid tablets or syrups regularly. 
Conclusion: This study highlights the need to develop programs to improve the dietary intake of non Saudi pregnant 
women which living in Kingdom Saudi Arabia. It is concluded from the findings of this study that pregnant women 
need to increase their intake of food rich in iron, folate, niacin, protein and energy. The results suggest that pregnant 
women need guidance in selecting nutrient dense food. The upraise for nutrition awareness programs among pregnant 
women is recommended. More emphasis should be given to the cheap, local, commonly consumed food that are 
nutrient rich so that these women are assisted in making the best use of their economic resources to improve their diet.  
[Thaana A. El -kholy, Dina Qahwaji, and Sahar A. Antar. A Study of Nutritional Status of Saudi Pregnant Women 
Comparing with Non Saudi in King Abdul Aziz University Hospital in Jeddah. Life Sci J 2012;9(4):3534-3543]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 524 
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1. Introduction 

Maternal nutrition and health is considered as the 
most important regulator of human fetal growth. A 
healthy mother can produce a healthy child. If women 
are not well nourished, they are more likely to give 
birth to weak babies resulting in a high infant mortality 
rate. Pregnancy is the period of dynamic change for a 
mother requiring a lot of care. During this period the 
fetus is nourished directly by the mother through the 
placenta (Subarnalata and Basumati ,2006). 

Pregnancy is the most nutritionally demanding 
times of a woman's life. The body needs enough 
nutrients every day to support the growth of the baby 
and the maintenance of the mother's body. All the 
nourishment this developing baby need comes from 
mom, either through the food she eats or the 

supplements she takes. Pregnant women need more 
essential nutrients than other women. The body needs 
an additional 300 calories each day to support the 
growth of the baby. It is important to eat the right foods 
every day since tissues and organs develop during 
certain weeks of pregnancy and baby is always 
growing. Mom's health depends on diet, too. While the 
mother's body is supplying the nutrients the baby needs 
(Jaime et al., 2009). 

Poor nutrition can lead to a range of health 
problem for mothers including cardiovascular disease, 
diabetes, cancer, and overweight and obesity (Li Ming 
et al, 2010). Proper dietary balance is necessary to 
ensure sufficient energy intake for adequate growth of 
the fetus without drawing on mother's own tissues to 
maintain her pregnancy (Mridula et al., 2003). 
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Without adequate nutrition during pregnancy, fetal 
growth and infant health are compromised. In general, 
consequences of malnutrition during pregnancy 
including fetal growth retardation, congenital 
malformation. Besides malnutrition, a variety of 
lifestyle factor and social demographic can adverse 
effect on pregnancy (Sharon et al, 2006).  

In pregnancy anemia has a significant impact on 
the health of the fetus as well as that of the mother. It is 
the most widespread nutritional disorder in the world 
effecting 30 percent of the world's population. It is 
more common among the expectant mother 
(Thangaleela and Vijayalaxmi, 1994). In many 
developing countries, its prevalence is reported even as 
high as 75 % (Ai-Guo et al., 2009). Some studies show 
that the prevalence of anemia during pregnancy is 10% 
to 20 % (Jin et al., 1995). Anemia during pregnancy 
has been attributed not only to increased iron 
requirements during the second and the third trimester 
of gestation, but also to micronutrient deficiency 
(INACG, 1981). 

Poor nutrition, frequent labor, multiparty, 
abortions, parasitic infestations, consuming excess tea 
or coffee after meals determined as the predictors of 
anemia in reproductive age women. Studies well 
indicated the association of anemia with maternal 
morbidity and mortality (Klaus and Michael, 2007). 
The positive relationship between maternal nutrition 
and birth weight has been reported under acute 
starvation (Gruenwald and Funakawa, 1967) but less 
clear with moderate levels of malnutrition. (Chase, 
1969; Mate, and Urrutia, 1972; and McCance, and 
Widdowson, 1975) In general, some studies have 
included dietary factors (Philipps and Johnson,1977& 
Higgins , 2003) and/or examine overall dietary quality 
as an independent variable (Lechtig , et al., 1975) . 
Assessment of dietary intake during pregnancy is 
important because it is well established that both 
nutrient deficiencies and excesses can have adverse 
effects on pregnancy outcome (Worthington, 1975). 

The purpose of this study was to investigate the 
nutrient intake of pregnant woman and find factors 
affecting pregnancy outcomes such as weight gain , 
gestational age and prevalence of anemia as a compare 
between Saudi and non Saudi pregnant women . 

 
2. Subjects and Methods 
Subjects: 

This cross- sectional study was carried out among 
104 pregnant women who come to randomly chosen 
from Obstetrics and Gynecology outpatient clinic in 
king Abdul-Aziz University Hospital (KAAUH) to be 
included in the study to represent Saudi and non-Saudi 
pregnant. The aim of the study was explained to the 
subjects. The mother's nationality was Saudi (82.7%) 
and non - Saudi (17.3%). Pregnant women 32.7 % 
(N=34) mothers at 2nd trimester and 67.3% (N= 70) 

mothers at 3rd trimester. The data collection was 
initiated in October 2009 and completed in January 
2010. 

 
Methods  
Questioners: 

A face-to-face interview was conducted with each 
participating mother by the students. The interview was 
of 20 to 30 minutes duration. The tool used for 
research was a personally designed questionnaire to 
collect the previous data; we met the pregnant women 
in KAUH Obstetrics and Gynecology Clinic 
individually during our regular follow up. In every 
meeting the participating mothers were asked about 
Socio-economic data (age, employment status, 
education level, type of family); Food habits of 
pregnant women, where the pregnant asked about 
(usual diet, snacks, supplements, caffeine intake, 
preferences. Nutritional status of pregnant women, 
which evaluated by using anthropometric 
measurements (weight, height, BMI before and after 
pregnancy), six days food intake and nutritional and 
healthy awareness. Mothers also reported their pre-
pregnancy weight and height. Hemoglobin and 
hematocrit levels Health problems and her contact 
number (mobile or telephone number) to record the six 
days of food intake, also pregnant was given 
instruction about serving size. 
 
 Daily intake of nutrients: 

In the study we met pregnant women in KAUH 
Obstetrics and Gynecology Clinic and asked them to 
fill the questionnaire then we educated the pregnant 
women about 7 day's dietary records method to record 
the food intake. We give the pregnant women 7 days 
dietary records and were asked to write every food, 
drink or snacks that she takes and the amount in units 
or parts then conformed these units or parts into grams 
to calculate the daily intake of different nutrients and 
by using food composition tables. (National Nutrition 
Institute, 2006). 

 
Anthropometric measurements: 
Weight (Wt):  

 The plate from scale was used to measure weight for 
pregnant women. The scale should be placed on a 
flat, hard surface. We should make sure that the scale 
is at zero before measuring pregnant women weight. 
The lady should stand in the middle of the scale's 
platform without touching anything and with the 
body weight equally distributed on both feet. The 
weight should be read to the nearest 100g (0.1Kg) 
and should be recorded. The lady should wear light 
clothes as possible. Weight was taken during the 
three trimesters of pregnancy. (Robert, et al., 2003). 
Height (Ht):  
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The pregnant woman was standing in front of the 
wall which is scaled by using the flexible non-
stretchered fiberglass tape. The tape is put co-fluently 
over the head with her shoulder and buttocks pressed 
against the wall. The shoulder should be relaxed and 
arms at the side with feet on the bar, flat on the floor 
and heels close together and against the wall, the 
measure's eye level with headboard. The measurements 
are read to the nearest 0.1cm (Robert, et al., 2003). 

 
Body Mass Index (BMI): 

This index was obtained by calculating Weight by 
Kg / square height by meter (Kg/m2), and maternal 
BMI was then categorized as underweight <18.5 
Kg/m2), healthy weight (18.5-24.9 Kg/m2), overweight 
(25-29.9 Kg/m2), obesity (30-34.9 Kg/m2), over obesity 
(35-39.9 Kg/m2), and morbid obese (≥40 Kg/m2). 
(Jimmam et al., 1998). Weight-gain during pregnancy 
was calculated by subtracting the pre-pregnancy weight 
from the pregnancy weight in the second and third 
trimester. The pre-pregnancy BMI was calculated 
using the measured height and self reported pre-
pregnancy weight. 

 
Laboratory Investigations 

Level of hemoglobin (HB) and hematocrit (HCT): 
The results were taken from records of KAUH 
Obstetrics and Gynecology Clinic files. 

 
Ethical Considerations: 

Permission was attained from the head of the 
department of Obstetrics and Gynecology in King 
Abdul-Aziz university hospital (KAUH). 
 
Statistical Analysis:  

The statistical analysis of data was conducted 
using SPSS Version 15; (Arrmitage et al., 2002; 
Betty, 2003;). The statistical differences among the 
two groups were analyzed by ANOVA, and when 
significant, they were verified through the Scheffe's 
test. The results presented are the mean with standard 
deviations. The Chi-square test was used to test the 
significance of the distribution rate within the groups 
and the results presented are the percentages. Results 
were considered significant if p<0.05. 

 
3. Results: 

General characteristics of the study population are 
shown in Table (1). The mean of the mother's age, 
family size, and husband's income were ascertained to 
be 28.08±5.54, 2.45± 1.003, and 4,207 ± 3,109 
respectively. Most of the mothers (82.7%) were Saudi 

and the reaming (17.3%) were non-Saudi. The same 
table also showed the frequency distribution of study 
sample according to age; it was observed that 65.4. 
percent respondents belong to 20 and 29 years age 
group, followed by respondents of 30 -34years of (17.3 
) age group, while (15.4%) for 35 and above years of 
age , while (1.9%) were under 20 years of age.  

On the basis of family size 22.1 percent a family 
size had less than 3 members , 26 percent had a family 
size up to three , while 36.5 percent had a family size 
between 4 and 6 members , and the rest (15.4%) were 
from large sized family having members 6 or above . 
The educational status revealed that only 1.9 per cent 
of mothers were illiterate, 28.8 per cent had a college 
education whereas the remaining had either high or 
middle school level education. 

Respondents were divided into four groups 
according to the income of family per month. The 
majority of the respondent's monthly income were 
3000 RS (39.4%) followed by (32.7%) earned 1000 to 
< 3000RS where 23.1 percent were earning 6000 RS 
and above per month , while the main Source of family 
income / RS was from husband's income were 
ascertained to be 89.4 percent as shown in table (1). 

Table (2) shows that the majority percent 
distribution of weight before pregnancy was (73.6% 
and 61.4% respectively) in 2ndand 3rdtrimester 
weighted 50- 69 kg, while fewer percent (11.8% and 
10% respectively) in 2ndand 3rdtrimester weighted 
<50kg; and 14.7percent and 28.6percent respectively in 
2nd and 3rdtrimester were weighted 70 to above 8o kg. 
Most of the pregnant women (44.1% and 48.1%) 
gained 5-9 kg respectively in 2nd and 3rdtrimester, while 
(5.9 % &16. 3%) gained 10 -14 kg respectively in 2nd 

and 3rdtrimester and (35.3 %) of pregnant gained <5 
kg, , and 14.7 %&17. 3% of pregnant gained about 15-
20 kg and above , respectively in 2nd and 3rdtrimester 
were ascertained as shown in table (1). 

The percent distribution of body mass index of 
women pre pregnancy ascertained in figure (1) 46.2 
percent of the pregnancies were at normal weight prior 
to pregnancy, while (5.8%), (30.8%) and (17.2%) of 
pregnant were underweight, overweight, and obese, 
respectively. 

Data presented in table (3) noticed that mean of 
energy and macronutrient intake of studied were 
different asterisks denote significantly different at (p< 
0.05) between Saudi and non-Saudi pregnant women 
by1522. 79±595.52, 1170,57±450.14 for energy, 
54.34±21.79, 42.78±13.46 for protein, 50.27±20.06, 
37.95±10.77 for fat and 195.66 ± 77.99, 152.45±49.95 
for carbohydrate respectively.  
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Table (1): Socioeconomic Status of Studied Sample of Pregnant women (N=104) 

 

Pregnant Variables 

28.08±5.54 Age in years (mean ± SD) 

2.45± 1.003 Family size (mean ± SD) 
4207 ± 3109 Husband Income/RS (mean ± SD) 

% No. Characteristics % No. Characteristics 

 
22.1 
26.0 
36.5 
15.4 

 
23 
27 
38 
16 

Family size 
<3 
3- 
4- 
6+ 

 
82.7 
17.3 

 
86 
18 

Nationality: 
Saudi Arabian 
Non Saudi Arabian 

 
1.9 
3.8 
12.5 
52.9 
28.8 

 
2 
4 
13 
55 
30 

Pageant's Education 
Illiterate 
Primary 
Middle 
Secondary 
University 

 
1.9 
24.0 
41.4 
17.3 
15.4 

 
2 
25 
43 
18 
16 

Age groups: 
<20 
20-24 
25- 29 
30- 34 
35and above 

 
4.8 
32.7 
39.4 
23.1 

 
5 
34 
41 
24 

Husband Income/RS 
<1000 
1000- 
3000- 
≥6000 

 
7.7 
92.3 

 
8 
96 

Working Pregnant 
Yes 
No 

 
89.4 
7.7 
1.0 
1.9 

 
93 
8 
1 
2 

Family Income/RS 
Husband 
Husband + wife 
Relative 
Father 

 
98.1 
1.9 

 
102 
2 

Working Husband 
Yes 
No 

 
Table (2): Anthropometric measurements by trimester of Studied Sample of Pregnant women: 

3rd trimester  2nd trimester  Characteristics 

(%) No. (%) No. Pregnancy Weight Before (Kg) 
<5o  
50 – 59 
60 – 69 
70 – 79 
80 +  

10 
35.7 
25.7 
14.3 
14.3 

7 
25 
18 
10 
10 

11.8  
32.4  
41.2 
5.9 
8.8 

4 
11 
14 
2 
3 

 
18.3 
48.1 
16.3 
12.5 
4.8 

 
7 
35 
15 
9 
4 

 
35.3 
44.1 
5.9 
11.8 
2.9 

 
12 
15 
2 
4 
1 

Pregnancy Weight gain (Kg)  
<5  
5 – 9  
10 – 14 
15– 19 
20 +  

 

5.8

46.2

30.8

17.3

        underweight         normal     overweight       obese

BMI of prepregnant (Kg/m2)

0

10

20

30

40

50

60

%

 
Figure (1): Percent Distribution of BMI of women prepregnancy (Kg/m2). 
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Table (3): Mean ± SD of Energy and Macronutrients Intakes of Studied Subjects. 

 

Variables 
Nutrients 

Saudi Arabian 
Mean ± SD 

Non Saudi Arabian 
Mean ± SD 

t. test P 

Energy (kcal) 1522.79 ±595. 52 1170.57 ± 450.14 2.36 0.020* 
Protein(gm) 54.34 ± 21.79 42.78 ± 13.46 2.16 0.033* 
Fat(gm) 50.27 ± 20.06 37.95 ± 10.77 2.525 0.013* 
Carbohydrate(gm) 195.66 ±77.99 152.45±49.95 2.251 0.026* 

 
This table (4) of vitamins and minerals intake of 

those studied indicated that mean for vitamin A, niacin 
and folate and calcium were highly significant at 
(p<0.001) by1077. 312±335.057and 648.40±164.65 of 
vitamin A; 14.07±4.08 and 9.72±1.07 of niacin; 
501.72±95.389 and 380.95±54.51 of folate and 
905.87±189.85 and 715.00 ±112.68 of calcium for 
Saudi and non-Saudi pregnant women respectively. 
Also, 5.55±3.35 and 3.01±1.96 for vitamin D; 1.8250 
±0. 91, 1.02 ±0. 63 for riboflavin; 867.43±253.99 and 
694.54±176.54for phosphorus; 232.33± 42.95 and 
201.22±42.52 for magnesium; 19.73±5.595 and 15.92 
± 3.829, 12 for iron, and12. 16±3.139 and 9.44 ± 1.844 
for zinc, were highly significant at (p<0.01) for Saudi 
and non-Saudi pregnant women respectively. While 
vitamin C and thiamin were different asterisks denote a 
significant difference at (p<0.05) by 96.779±113.11 
and 42.230±14.171, 1.755±0.831, 1.298±0.637 for 
Saudi and non-Saudi pregnant women respectively. 
But Selenium was not Significant by 50.651±12.91and 
48.041±15.28 for Saudi and non-Saudi pregnant 
women respectively. 

Table (5) shows Mean of Iron Intakes by 
Hemoglobin and Hematocrit Analysis of Studied 
Pregnant women. The mean± SD of the iron level by 
normal and anemic pregnant women was 19.94 ±5.87 
and 17.66±4.59, respectively and the difference 
between the two groups was significant at p<0.5. 
While the Mean of the iron level for normal and 

anemic pregnant woman was 20.54 ±5.00 and 
16.501±3.23 respectively and the difference between 
the two groups was highly significant at p<0.001.  
Prepregnancy (Kg/m2). 

Figure (1) depicts the percent distribution of 
normal and anemic pregnant women by the percentage 
of Hemoglobin and Hematocrit of pregnant women. 
The majority of studied sample were normal (61.5%), 
while (38.5%) were anemic. 

Table (6) indicates that the mean of biochemical 
analysis by nationality and by trimester of study 
pregnant women. The mean of hemoglobin was 
11.633±1.3946 and 10.539±1.7177 for Saudi and non 
Saudi pregnant women respectively, and the 
differences between them were highly significant at 
p<0.01. Also 34.963±3.961 and 31.60±3.729 
respectively for hematocrit in Saudi and non Saudi 
pregnant women, and the differences between the two 
groups were highly significant at p<0.01. While mean 
of biochemical analysis by trimester of this study were 
10971±1.4696 and 11.673±1.478 respectively for 
hemoglobin level in the 2nd and the 3rd trimester , the 
difference between them was significant at p<0.05. As 
can be seen in the same table the mean of the 
hematocrit level in 2nd and 3rd trimester was 32.991± 
4.2527and 35.0557±3.889, respectively, and the 
different asterisks between them denote significance at 
p<0.05. 

 
Table (4): Vitamins and Minerals Intakes of Pregnant women by nationality (Mean ± SD)

Nutrients Saudi Arabian Non Saudi Arabian t.value  P 
 Mean ±SD  Mean ±SD  

Vitamins     
Vitamin A (mcg) 1077.312±335.057 648.407±164.650 5.284 0.000*** 
Vitamin D (mcg) 5.553.35 3.019±1.96 3.093 0.003** 
Vitamin C (mg) 96.77±113.11 42.23± 14.17 2.035  0.044* 
Thiamin (mg) 1.75±0.83 1.29±0.6367 2.193 0.031* 
Riboflavin (mg) 1.82 ±0. 91 1.02 ±0. 63 3.509 0.001** 
Niacin (mg) 14.07±4.08 9.72±1.0740 4.465 0.000*** 
Folate (mcg) 501.72±95.38 380.95±54.514 5.184 0.000*** 
Minerals     

Calcium (mg) 905.87 ±189. 85 715.00 ±112. 68 4.107 0.000*** 
Phosphorus (mg) 867.43±253.99 694.54±176.54  2.747 0.007** 
Magnesium (mg) 232.33± 42.95 201.22±42.52 2.80 0.006** 
Iron (mg) 19.73±5.595 15.92 ± 3.82 2.747 0.007** 
Zinc (mg) 12.16±3.139 9.44 ± 1.84 3.539 0.001** 
Selenium (mg) 50.65±12.91 48.041±15.28 0.755 0.452 (NS) 

 

* Differences are significant at P<0.0    **Differences are highly significant at P<0.01  
***Differences are highly significant at P<0.001   NS: Not Significant 
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Table (5): Iron Intakes by Hemoglobin and Hematocrit Analysis of Pregnant women (Mean ± SD) 
  Variables 

Characteristics 
Non - anemic 
Mean ± SD 

Anemic 
Mean ± SD 

t. Value P 

Hemoglobin Iron (mg) 19.94±5.87 17.66±4.59 2.089 0.039* 
Hematocrit Iron (mg) 20.545 ±5. 00 16.50 ± 3.23 3.839 0.000*** 

 

 * Differences are significant at P<0.05; ***Differences are highly significant at P<0.001 
 

61.5

38.5

63.5

36.5

non-anemic anemic
0

10

20

30

40

50
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Hemoglobin gm /100ml 

Hematocrete %

 
Figure (2): Percent Distribution of non- anemic and anemic pregnant women by Hemoglobin and Hematocrit percent 
 
Table (6): Mean ± SD of Biochemical Analysis by Nationality and Trimester of Pregnant women 

                    Variables 
 

Biochemical Analysis 

Saudi Arabian 
Mean ± SD 

Non Saudi 
Arabian 

Mean ± SD 

t. 
Value 

P 2ndTrimester 
Mean ± SD 

3rdTrimester 
Mean ± SD 

t. 
Value 

P 

Hemoglobin 11.633±1.39 10.539±1.718 2.903 0.005** 10.971±1.46 11.673±1.478 2.277 0.025* 
Hematocrit 34.963±3.961 31.60 ± 3.729 3.307 0.001** 32.991±4.25 35.0557±3. 88 2.462 0.015* 

* Differences are significant at P<0.05; **Differences are highly significant at P<0.01 
 
4. Discussion: 

The Gestation represents a period of increased 
metabolic demands, and nutritional sufficiency is very 
important not only for outcome of pregnancy but also 
for the development of the fetus and the preservation of 
the pregnant reserves (King, 2000, Rogers et al., 
1998). There is a clear evidence to support the 
importance of optimal nutritional status in the 
prevention of both broad subgroups of low birth weight 
, small for gestational age births (which result from 
intrauterine growth retardation) and prematurity (which 
accounts for lower birth weight births in developing 
countries (Caulfield, 1998, Bailey, 2000; Steer, 2000, 
Hess et al., 2001, Green, 2002,). 

This cross sectional study was conducted with 
104 mothers attending Obstetrics and Gynecology 
clinic at (KAUH). The mother's nationality was Saudi 
(82.7%) and non - Saudi (17.3%). Pregnant women 
32.7 % (N=34) mothers at 2nd trimester and 67.3% (N= 
70) mothers at 3rd trimester. This study has identified 
dietary patterns obtained from data collected by food 
frequency questionnaire from pregnant woman 
conducted in the second and third trimester. The goal 
of this study was investigated the nutrient intake of 

pregnant woman and find factors affecting pregnancy 
outcomes such as weight gain, gestational age and 
prevalence of anemia as a compare between Saudi and 
non - Saudi pregnant women. 

.  
Sociodemogrophic profile:  

In our study we found that one demographic 
characteristic and the number of family members 
affected gain weight .We thought that the greatest 
number of family members might increase maternal 
stress, as shown in table (1) which show that (15%) of 
pregnant women had a family size up to six members. 
It was observed that (37%) earned (1000 SR or less per 
month). Our study was agreement with a study 
conducted by (Seo won and sang sun, 2009) which 
found that one demographic characteristic and the 
number of family members affected birth weight. They 
thought that the greatest number of family members 
might increase maternal stress, but instead, it seems 
that pregnant women benefit from their family 
members’ assistance. Also family economics and 
nutrition related problems need to be investigated in 
detail in such households to determine the contributing 
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effects of social structure and lifestyles on morbidity 
(leyla et al., 2010). 
 
Anthropometric Measurements: 

One of the anthropometric measurements, 
pregnancy weight, affected birth weight. Weight-gain 
during pregnancy was calculated by subtracting the 
pre-pregnancy weight from the pregnancy weight in 
the second and third trimester. The pre-pregnancy BMI 
was calculated using the measured height and self 
reported pre-pregnancy weight. In most studies, being 
overweight is an important risk factor indicating 
possible pregnancy according to pregnancy outcome 
complications (Galtier-Dereure and Boulot, 1994; 
Galtier-Dereure et al., 2000), the greater the weight 
gain, the greater the risks (Kajantie, et, al, 2005). 
Women who are underweight may also be at risk for 
adverse pregnancy outcomes (Stewart et al., 1987; 
Treasure, 1988; Conti et al., 1998; Micali et al., 
2007). Thus, it is especially important to follow the 
weight gain recommendations. Pregnant women should 
seek counseling and extra support to ensure appropriate 
weight gain. 

Our results as presented in table (2) revealed that 
the major percent distribution of weight before 
pregnancy was (73.6% and 61.4% respectively) in 
2ndand 3rdtrimester weighted 50- 69 kg, while few 
percent (11.8% and 10% respectively) in 2ndand 
3rdtrimester weighted <50kg; while (14.7% and 28.6% 
respectively) in the 2nd and 3rdtrimester were weighted 
70 to above 8o kg before pregnancy. Also our results 
represent the distribution of body mass index of 
women before pregnant ascertained in figure (1) 46.2 
percent of the pregnancies were at normal weight prior 
to pregnancy, while (5.8%), (30.8%) and (17.2%) of 
pregnancies were underweight, overweight, and obese, 
respectively.  
 
Energy and Macronutrients Intake: 

An appropriate eating pattern is essential 
throughout the childbearing years and during 
pregnancy to ensure a healthy pregnancy and baby, 
(Pick et al., 2005). In a country such as Saudi Arabia 
where food is easily available, nutritional status of 
woman during the course of pregnancy is expected to 
be compatible with those in other societies with similar 
standards of living (Ahamd, 2007). 

In our study the average energy and 
macronutrients intake of Saudi and non - Saudi 
pregnant woman of energy, were compared. All Saudi 
pregnant women included had a level of calorie intake 
more than another group of non-Saudi pregnant 
women. Mean ±SD of energy and macronutrient intake 
of studied were different asterisks denote significantly 
different at (p< 0.05) between Saudi and non-Saudi 
pregnant women as shown in table 3. A judicious 
combination of various food groups is required to 

ensure that nutrient demands of individuals are fully 
met. In interpreting the insufficient intake of nutrient in 
non - Saudi pregnant women, certain factors are worth 
mentioning. First, this study was carried out at a 
government hospital of which a larger percentage of 
deliveries are non-Saudi woman of low and middle 
socioeconomic levels. Second, the level of nutrition 
education among non Saudi pregnant women about 
their necessary requirements is inadequate; they lacked 
correct and adequate nutritional knowledge. Our study 
confirmed with the study by (Ahmad, 2007).  
 
Micronutrients Intake 

Regarding to the other nutrient intake (vitamins 
and minerals) of the respondents; our finding showed 
that the different intake between Saudi and non - Saudi 
pregnant women from vitamin A, Niacin, Folate, and 
Calcium were highly significant at (p<0.001). While 
the different intake of vitamin D, Riboflavin, 
Phosphorus, Magnesium, Iron and Zinc between Saudi 
and non - Saudi pregnant was significantly high at 
(P<0.01). It was also found that the mean daily dietary 
intake of iron i.e. 15.92 ± 3.829 (mg) and folic acid i.e. 
380.95±54.514 (mcg) for non – Saudi pregnant women 
was significantly low as a compared to those of the 
Saudi pregnant women i.e., & 19.73±5.595 (mg) for 
iron intake and 501.72±95.389 (mcg) for folate. 
However the different intake among Saudi and non - 
Saudi pregnant women from vitamin C and Thiamin 
was different asterisks denote a significant difference 
at (P <0.05) as shown in table (4).  
 
Nutritional Anemia:  

The definition of anemia recommended by the 
Centers for Disease Control and Prevention is 
hemoglobin (Hgb) or hematocrit (Hct) value less than 
the fifth percentile of the distribution of Hgb or Hct in 
a healthy reference population based on the stage of 
pregnancy. A classification derived from an iron-
supplemented population lists the following levels as 
anemic: Hgb (g/dL) and Hct (percentage) levels below 
11 g/dL and 33%, respectively, in the first trimester; 
10.5 g/dL and 32%, respectively, in the second 
trimester; and 11 g/dL and 33%, respectively, in the 
third trimester (CDC, 1998).  

Our results represent Mean ± SD of level of iron 
intakes by Hemoglobin and Hematocrit Analysis of 
Studied Pregnant women in table (5). The mean± SD 
of the iron level by hemoglobin analysis for non-
anemic and anemic pregnant women was 
19.945±5.8744 (mg) and 17.663±4.5947 (mg) 
respectively and the difference between the two groups 
was significant at p<0.5. While the Mean ± SD of the 
iron level by hematocrit analysis for non - anemic and 
anemic pregnant woman was 20.5453±5.0058 and 
16.501±3.2323 respectively and the difference between 
the two groups was highly significant at p<0.001. Our 
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results agreement with the study of Subarnalata and 
Basumati, (2006) which found that mean daily dietary 
intake of iron, of the anemic pregnant women were 
significantly lower than those of the non-anemic 
pregnant women. Since they consume sufficient 
quantities of dairy products, meats, fruits and 
vegetables 

Our findings revealed that the prevalence of 
anemia was (38.5%) of the pregnant women as shown 
in figure (2). It was observed that mean daily dietary 
intake of iron for the anemic pregnant was significantly 
lower than those of non - anemic pregnant women as 
presented in table (5). Iron deficiency anemia is 
believed to be a common health problem in the 
Arabian Gulf (Musaiger, 1987). Our resulting 
agreement with other studies by (Subarnalata and 
Basmati, 2006) and (Khalid Almurshed et al, 2007). 
Thirty eight point half percent anemic pregnanant 
women in our study considered higher than other 
results of the study conducted by (Leyla Karaoglu et 
al., 2010) in Malatya, which is an eastern Anatolian 
province with 800 000 inhabitants, which showed a 
moderate prevalence of anemia (27.1%). Even though 
our study showed 38.5 % prevalence anemic pregnant 
women , this is also higher than the prevalence's in 
European countries (25.1%) and in the Americas 
(24.1%) or averaging 18% in developed countries 
(Allen, 1997) and, (WHO, 2008). Therefore, it is 
necessary to continue anemia control programs. 
Anemia prevalence in our study was also higher than 
those reported from different parts of the country such 
as 29.4% in Afyon (Bes, et al., 2002). Anemia 
prevalence in our study was lower than those reported 
by Pirinçci et al., 2001 from different parts of the 
country was 42.4% in Elaziğ provinces; the latter is in 
the eastern Anatolia near Malatya. Other studies report 
that high prevalence of anemia (66.67%) was observed 
in their study where as Saxena et al. (2000) and 
Gautam et al. (2002) observed incidence of 36.1% and 
96.5% respectively in their study. 
 
Biochemical Analysis by Nationality and Trimester 
of Pregnant women: 

Data presented in table (6) indicates that the 
mean ± SD of biochemical analysis by nationality and 
by trimester of study pregnant women which revealed 
that the mean ± SD of hemoglobin content of the 
pregnant women in the blood was 11.633±1.3946 and 
10.539±1.7177 for Saudi and non - Saudi pregnant 
women respectively, These results show that the 
differences between the two groups were highly 
significant at (p<0.01). The mean value of hemoglobin 
content in the blood of all pregnant women in the 
second trimester of pregnancy was below normal (<11 
g/dL) but in the third trimester was normal. Our results 
agreement with the study of (Subarnalata and 
Basmati , 2006) which their results show that the mean 

hemoglobin content in the blood of all pregnant women 
in 2nd trimesters of pregnancy was below normal 
(<11g/dl) but in 3rd trimester it was normal, he 
observed that as trimester increases the hemoglobin 
level also increases. 

 In the same table the mean± SD of the 
hematocrit level in 2nd and 3rd trimester was 32.991± 
4.2527and 35.0557±3.889, respectively, and the 
different asterisks between them denote significance at 
p<0.05.Such findings were largely confirmed by the 
normal results of the Biochemical laboratory serum 
blood tests performed. These results confirmed the 
report with researches made by (Fujimori, et al., 1999, 
Meier, et al., 2003; Alevizos et al., 2006).  
  
Conclusion: 

Pregnant women participating were in their 
second and third trimester (Saudi and non-Saudi 
pregnant women). They had a low dietary intake for 
most nutrients especially for nutrients crucial during 
pregnancy such as iron, float, calcium, selenium, 
magnesium, and niacin. The difference between Saudi 
and non-Saudi pregnant women was highly significant. 
It is concluded from the findings of this study that 
pregnant women need to increase their intake of food 
rich in iron, floats, niacin, protein and energy. These 
studies highlight the need to develop programs to 
improve the dietary intake, guidance in selecting 
nutrient rich foods by pregnant women in Saudi Arabia 
Kingdom. Emphasize the importance of the nutritional 
profile of pregnant women, so that proper nutrition 
counseling and education could be given by a clinical 
dietitian. The results also suggest that dietary 
intervention or education should be provided for 
pregnant women. More emphasis should be given to 
the cheap, local, commonly consumed food that are 
nutrient rich so that these women are assisted in 
making the best use of their economic resources to 
improve their diet. The upraise for nutrition awareness 
programs among pregnant women is recommended. 
Food preferences should be encouraged to 
accommodate suitable sources in term of adequate 
energy; macronutrient and micronutrient intakes 
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Staff moral values of Islam are based on a qualitative content analysis technique 
 

Negin Sangari1, Reza Mirzaian2 

 
1. PhD candidate of  Human Resource Management, University of Tehran 

2.Master of Urban Management 
 

Abstract: Contemporary organizations are operating in an environment that is increasingly complex and variable – 
economic globalization and technological developments in the past two decades were the driving force of these 
changes, the move towards a knowledge organization and growing demand for employees in the workplace and 
foster a rich and meaningful work, the pressure is greater, therefore, organizations need to create a work 
environment where employees feel challenged and meaningful work and it has become a priority for organizations, 
thus it represents the importance of spirituality in organizations. In this study we have investigated the background 
of the subject and definitions of spirituality and spirituality is presented in, and for the first time, the  components of 
spiritual values of Islam has been examined and by using qualitative content analysis, all the verses of the Holy 
Quran, letters and sermons contained in the book Nahjolbalagheh, have been investigated  and After coding 
concepts, and extract categories and main categories three propositions had been extracted as a result of content 
analysis, it contains spiritual values of employees in connection with God, spiritual values of employees in 
connection with others, spiritual values of employees in connection with self and spiritual values of organizations in 
the interaction with employees and an interactive model of the bidirectional relationship between these variables was 
presented. 
[Negin Sangari, Reza Mirzaian. Staff moral values of Islam are based on a qualitative content analysis 
technique. Life Sci J 2012;9(4):3544-3552] (ISSN:1097-8135). http://www.lifesciencesite.com. 525 
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Statement of the problem and the need for 
research 

Today, many people feel dissatisfied and 
insecurity with their job (Marques, et.al, 2005) Morris 
believes job satisfaction, confidence and work ethic is 
rare in most workplaces. Many organization 
proceedings to change and improve in the past two 
decades, such as downsizing, re-engineering and 
suspension have caused the employees demoralized 
and spiritual confusion. In fact, these proceedings 
based on the mechanistic paradigm of modern rational 
have been unable to meet the demands of the 
employees, employees in their jobs, expect more than 
economic benefits. 

Some researchers believe that the new paradigm 
to meet the challenges of managing  is "Spirituality”, 
They believed that satisfaction higher needs of 
employees can be traced to the model of spirituality 
(Kennedy, 2002) because spirituality of work causes 
creativity, innovation, integrity, trust and commitment 
in working with a growing sense of personal 
development of employees to join and self-
actualization, and updated its full functionality and 
capabilities (Morris, 1997). 

With the increasing complexities and 
irregularities that result in a recognized global scale, 
current institutions and processes must be studied 
deeply. In this regard, there is no doubt that must 
perform values in the workplace to protect the moral 
atmosphere of competitiveness and growth, should 

also check that what are the examples of true 
spirituality and what kind of organizations have been 
able to run some of spiritual principles and how, the 
aspect of spirituality in the workplace is that less 
attention has been paid to it, but it is essential to 
further understanding of spirituality (Gibbons, 2002). 

In this study, the main problem is that because of 
the importance of spirituality in today's organizations, 
employee’s indices spiritual values of Islam review 
and identify, because the research so far has not done 
in this case. 
The main research question 

 What is the components and indicators of 
spiritual values of employees in the perspective of 
Islam? 
Describing and explaining the issue 

The rapid growth of spirituality in the workplace 
and its application to the leaders, human resource 
managers, employees and agents of change, is very 
important. When different aspects of spirituality in the 
workplace are used Prosperity and individual 
creativity, organizational coordination, increase long-
term commercial success. 

With the spiritual working the nature of work will 
change, now the work has become a tool for personal 
development of employees. People are searching for 
meaning in their work that goes beyond mere 
economic transactions between independent 
individuals; they are searching for a way to connect 
their work life with their spiritual life, to work 
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together and to join the vision and goal that is beyond 
money. (Ryan & Konz, 1999) 

Mirvis (1997) believe the importance of 
spirituality in organizations that tend to be associated 
in people's lives because people are spending most of 
their time at work and their colleagues are their closest 
friends, as a result they take their social identity from 
their workplace and what happens to them in the work 
is very important for their physical health, mental 
health, prosperity and happiness (Cartwright and 
Cooper, 1997) 
Definition of Spirituality 

According to a definition “spiritual is life force 
and motivation, energy that inspire people towards a 
certain appeal, or the goal is to transcend 
individuality” (Mc Knight, 1984) “spirituality as 
energy, meaning, purpose and awareness in life” 
(Cavanagh,1999). Meyer defines spirituality as 
“spirituality is a constant search for meaning and 

purpose in life, deep understanding of the value of 
life, the universe expanded, natural forces, and 
personal belief systems” (Myers, 1990).  

But in a relatively comprehensive and precise 
definition; spirituality is “an attempt to develop 
sensitivity to themselves, others, and inhuman 
creatures (superior force) God, or searched for a man 
to get what is needed, and Search save considered to 
achieve full humanity” (Hinnells, 1995). It seems that 
the definition of both theoretical and practical terms is 
important. On the one hand, refers to the aspects of 
human communication, it is inevitable at least in one 
dimension, on the other hand, efforts and sensitivity 
training for all humanity offers. 

 
Definition of spirituality at work 

The definition of "Spirit at Work" defines spirituality 
as a very different and difficult, some definitions of the 
term are listed in Table 1. 

 
Table 1. The definition of "Spirit at Work" defines spirituality as a very different and difficult, some definitions of the term 
Row Defining spirituality involved Provider References Key elements of the 

definition 
1 The concept involves a sense of integrity (wholeness), cohesion (connectedness) 

work and deep appreciation of the work. 
Gibbons Gibbons, 1999 A deep sense of 

interdependence of all things 
/ work with meaning 

2 In order to establish the relationship between the individual and the way his 
colleagues and others who have contributed. 

Mitroff and 
Denton 

Mitroff and 
Denton, 1999 

Targeted work / communicate 
effectively with colleagues / 
alignment between personal 
values and organizational 
values 

3 Subsequent identification of an individual to understand and work life that is 
growing within and through social work education is a meaningful life. 

Ashmos and 
Duchon  

Ashmos and 
Duchon (2000) 

Communicate effectively 
with their own / meaningful 
work/ sensitivity of others 

4 Journey to the integration of spirituality for individuals and organizations for 
excellence and integrity in the workplace provides 

Gibbons Gibbons, 2002 Combining working life and 
spiritual life / orientation / 
perfection or non / sense of 
oneness with everything 

5 Inspiring force for continuing to find meaning and purpose in life  work, deep 
and profound understanding of the value of work, life, vast universe of natural 
species and personal belief system. 

Myers Myers, 1990 Existential dimensions 
include human / spiritual 
dimension is part of the 
spiritual dimensions. 

6 Specific circumstances of the individual by the physical dimensions, emotional 
(Affective), Cognitive, interpersonal, spiritual, Mystical, describing closed. The 
physical dimensions; feel desirable physical expression of motivation and 
positive energy. Emotional dimension; is associated with a profound sense of joy. 
Cognitive dimension, having a sense of self-approval and certification of 
conformity with his personal values and beliefs, having to do with the means 
employed and the aim of the observer is transcendental. Interpersonal dimension 
includes feelings connect with others and share their goals. Spiritual dimension; 
feelings connect us to something beyond itself, such as a higher power, the 
universe and human nature. After work; feel perfection and excellence, life is 
described. 

Kinjerski and 
Skrypnek 

Kinjerski and 
Skrypnek (2004) 

Existential dimensions 
include human / spiritual 
dimension is part of the 
spiritual dimensions. 

7 Include health, happiness, wisdom, Success and intrinsic satisfaction (Fulfillment). Dennis, Schmiat 
and Travis   

Dennis, Schmiat 
and Travis  
(2004) 

Growth and development, 
spirituality, hope, peace, joy, 
inner satisfaction. 

 
As was mentioned, the definition of spirituality at work is different; everyone has been defined based on their 

perspective. Achieve an acceptable definition of the majority, if not impossible, at least very difficult, to appear. But 
given a fairly comprehensive definition that covers some aspects of the above definitions, it can be helpful. It is used 
to help define spirituality and spiritual work according to certain features and content types is defined as follows: 

“Spirituality at work, efforts to develop sensitivity to the Super Personal, Inter Personal, Intra Personal  and 
Exo Personal relationship outside of work life in order to achieve excellence in human development.” 

As well as it was before, the above definition encompasses all aspects of human existence to a recent WHO 
Mental Health - Physiological Human is a means of biological, psychological, social and spiritual. The spirituality of 
the inner (spiritual and emotional) and external (social and biological) is. 
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Table 2 Proposed frame work for organizing both organizational and individual spirituality in working with 
internal and external dimensions provided. 

 
Table 2 proposed framework for the organizing the spirituality at work (Gibbons, 2002) 

Levels of Internal external 
Individual - Reflection and private prayer 

- A spiritual attitude to work and colleagues 
- Deep beliefs about the nature of God, the world, humanity, order / 
disorder 

- Observable behaviors 
- Symbols and words of spiritual 
- Leadership based on spiritual principles 
- Career development based on moral principles 
- Empirical research on spirituality (motivation and, 
effectiveness at work) 

Organizational - A set of principles and values (such as organizing principles 
provided by Mytrof and Denton) 
-  moral attitude 
- History and mission of organization 
- Programs about values 
- Culture, stories, legends 

- Structural properties (such as hierarchy, reward 
systems) 
- Spiritual goals (multiple stakeholders, the objectives 
immaterial) 
- Spiritual tools (participation, lack of staff layoffs) 
- Adopt policies to implement the spiritual principles 
of the organization 
- Strengthening personal spirituality 

 
This shows that the framework for a better understanding of spirituality in what areas of research should be done. This 

category will help better empirical studies done on various forms of spirituality, because spirituality itself is a huge global 
phenomenon (Gibbons, 2002). 

The outer phenomena observed in experimental studies and evaluation methods. However, inter-organizational 
phenomena requires approaches and phenomenological approaches, deductive, or Narrative, according to the study 
of spiritual values which are related to the internal organization, Qualitative content analysis techniques have been 
applied. 

About the analysis of spirituality in the levels of organization, the levels that have been provided by Milliman and 
colleagues is also important because links to three levels of individual, team and organizational (Milliman and etal, 2003)  
 
Figure (1) spirituality at work in three levels of individual, group and organizational 

Individual level 
-Meaningful work 
-Enjoy working 
-Taking Power and Energy from working 
Group level 
-Sense of integrity  
-Solidarity with colleagues 
-Staff supports each other 
Organizational level 
- Consistency and alignment with organizational values 
-Feel connected and correlated with  organizational goals 
-identify the organization's mission and value 

 
Spiritual values in the perspective of Islam 

It seems that, in view of  Islam, in addition to social factors and traditions vary there are some fundamental 
principles and moral values that have inherent source, The origin of these values can be culture and civilization of  
society, such as religion, science, ethics, traditions, spiritual practices, and history. It can be said that the value 
system of Islam has been extracted from spirit of Quranic messages and guidance from religious authorities in 
achieving human perfection and closeness to God. 

The value of voluntary action depends on the impact of these actions to achieve true perfection of man (Ali 
Ahmadi and Ali Ahmadi, 2004). 
Background of research 
This section refers to some researches that have been done about the spirituality. 
 

Researchers Research 
(Zinnbauer, Paragament & scott, 1999. Hamilton & jackeson, 1998; Slife. Hope & Nebecke. 1999) Spirituality and Psychological Science 

(Boadella, 1998; Elkin, 1995, 1999; Karasu, 1999; Mack, 1994; Nino, 1997) Spirituality and Psychotherapy 
(Bristow.Braitman, 1995; Goldfarb & Galanter, 1996; Jarusiewjcz, 1999; Johan. 1993' Miller,1998) Spirituality and drug addiction 
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Cessation 
Prest & Keller, 1991 Spirituality and Family Therapy 
Quick, Nelson & Hurrell, 1998 Spirituality and Stress Management 
(Merarigria, 1999) Spirituality in Clinical Nursing 
(Garrett & Wilbar, 1999; Benjamin & Loby, 1996; Parker, Horton & Shelton, 1997; Westgate, 1996) Spirituality and Counseling 

(Okundaye & Gray, 1999) Spirituality and Social Work Education 
(Howard & Howard, 1997) Spirituality and occupational therapy 
(Zinn, 1997) Spirituality and adult education 
(Roof, 1998) Spirituality and Social and Political 

Sciences 
(Lannone & Obernoluf,1999) Spirituality and Development Program 
 (Dillion & Tarit, 2000) Spirituality and Sports 

 
- The effect of spirituality of employees on their job satisfaction, Seyedjavadin, Naserzadeh (2005). 
-Theory of effective leadership of Imam Ali (AS), Danaei fard, Moemeni,( 2008). 
-Students build a spiritual experience scale, Ghobaribonab and others (2005). 
-Models of spirituality and its role in improving organizational citizenship behavior, Farhangi, Fattahi, Vasegh 
(2006). 
- The theory of spiritual needs in Islam and its correspondence with the Maslow hierarchy of needs, Shojaei (2007). 
-Psychometric characteristics of questionnaires and spiritual attitudes in university students, Sharifi and others, 
(2008). 
-Spiritually oriented Qur'an Roodgar (2009). 
- The role of human resources empowerment in spiritual organizations, Rezaei and Solomon (1388). 
-Mediating role of spirituality in the relationship between organizational justice aspects and outcomes of spirituality, 
Yazdani and others (2010). 
As is clear from the results of the background check, most studies examined the relationship between spirituality 
variable and another variable and there is no review about the indicators of spiritual values of employees especially 
from the perspective of Islam. 
Method of research 

In this study, through the technique of content analysis those verses and phrases about spiritual values that are 
mentioned in the holy Quran and Nahjolbalagheh have been studied and summarized. 
Content Analysis 

To check the contents of text messages, content analysis method can be used. In this method, explicit content 
and message is described systematic and quantitative (Bazargan and Sarmad, 1385) Content analysis refers to any 
type of technical analysis derive in a systematic and objective characteristics are used in a text. 

This study reviewed and summarized in the following verses of holy Quran and Nahjolbalagheh book, the main 
concepts related to spiritual values have been appeared and then through open coding, primary categories were 
extracted from the concepts. 

Then, through axial coding, the main categories were extracted of basic categories and finally through selective 
coding, the main propositions were obtained as results of the qualitative content analysis. 

It contains spiritual values of employees in connection with God, spiritual values of employees in connection 
with others, spiritual values of employees in connection with self.  

But another factor was derived from the content analysis results, spiritual values of organizations in interaction 
with employees, so that we can argue that Islam has not only given rise to the spiritual values of the people, but to 
accept spiritual values by employers and organizations have a strong emphasis on interaction with employees and it 
is rational that there is an interactive and reciprocal relationship between the variables. 

 
Open coding of concepts related to God 

Category Concepts 
Worship Praying, fasting, Vigilance 

, reciting Qur'an, adoring, Jihad in Allah's way 
Virtue Faith in God and the Prophet and the Qur'an, obedience, fear, piety, worship God, following God 
Reliance Thanksgiving, Reliance 

 To God, independence, remember God, hope in God's mercy 
Failure to insist on guilt Ask forgiveness, fear of the hereafter and the punishment of God, believe in heaven and hell, remember 

death 
 To obtain God's  satisfaction God's  satisfaction 
Continuous relationship with 
God 

Regular praying, always remember God 
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Sincerity Purity in faith, defend the faith, keep the tradition of the Prophet 
Thanksgiving Thanksgiving 
To fulfill that promise with God To fulfill that promise with God 

Axial coding 
 
 

The main category Sub-categories 
Humility and obedience to the God worship / Sincerity / Thanksgiving / continuous relationship with God 
To obtain God's satisfaction Virtue / not insist on sin / God's satisfaction 
Reliance Reliance 
To fulfill that promise with God To fulfill that promise with God 

Selective coding 
proposition:                  spiritual values   in connection with God 
Open coding of concepts related to others 
 
 

Category Concepts 
Goodness Overtaking in goodness, charity, charity Without expecting 
To fulfill that promise To fulfill that promise, Trusteeship, Secrecy  
Geniality  

Peace, good speech, good morals, eliminate anger, politeness, refrain from arrogance and pride 
Magnanimity Forgiveness, patience, humility  
assist and protect the 
believers 

Alliance, assist and protect the believers 

guiding others Invite good and avoid bad, giving advice to others 
Social Justice judge with justice, Rule according to the holy Quran, the accuracy of measurement, respect the rights of others, 

justice in the treasury division 
Honesty Veracity, constant speech and belief, Being identical in appearance and inner 
Moderation Moderation in behavior, moderation in charity 

 
Rectitude 

 
Avoidance of Bribery and points,  
Just do the responsibilities, loyalty 

Selective coding 
proposition:                  spiritual values   in connection with others 
Open coding of concepts related to self 
 
 

Category Concepts 
Contemplation Thinking, researching 
Diligence Diligence, solvent wage 
Wisdom Interest of science operate with insight knowledge, wisdom, foresight, seize good opportunities 
Indifference to the world Not being dependent on wealth and offspring 
Adornment Adornment appearance, remove clothing 
Patience patience through obedience, patience against sin, patience for Passion 
Self-purification Modesty, self-blame, fear of sins, Struggle with self, leave all the ugliness earlier of all 
Contentment Not wanting excesses 
Order Order 

Axial coding   
 

 
Selective coding 
Proposition: spiritual values   in connection with self 
 
Open coding of concepts related to organization 

category Concepts 
education and self education Training subordinates for guidance and wisdom, self-educated 

leader before others 

original concept Sub categories 

 
Intelligence 

 
Contemplation/wisdom 

Self-purification Diligence  /  Contentment  /  Self-purification indifference to the world 
Adornment Order / Appearance Adornment 
Patience Patience 
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Good behavior with subordinates Good behavior with subordinates 
Monitoring Care and Inspection work of subordinates 
recognition and appreciation 
 

Praise subordinates and fulfilling their dreams, recalling his 
valuable work 

Evaluation Careful evaluation efforts of subordinates, Monitoring 
Consult Consult with subordinates 
Reward  Reward the righteous and punish the wicked 

Axial coding   
 
  

 original concept Sub categories 
evaluation  Monitoring / assessment 
Good behavior  Good behavior with subordinates 
Education & self training Education, self training 
Consultation Consultation 
reward  Reward  

Selective coding 
Proposition:                  spiritual values of organization in interaction with employees 
 
 
The following components and parameters of the spiritual values were identified in the perspective of Islam. 
 

proposition Indicators 
spiritual values of employees  in 

connection with God 
To fulfill that promise with God, Humility and obedience to the God, Reliance, To obtain God's 

satisfaction 

spiritual values of employees  in 
connection with self 

Intelligence, Self-purification, Adornment, Patience 

spiritual values of employees  in 
connection with others 

Goodness, To fulfill that promise, honesty, Rectitude, moderation, Magnanimity, geniality, assist 
and protect the believers, guiding others, Social Justice 

Spiritual values of organization in 
interaction with employees 

Evaluation, good behavior, Education & self training, Consultation,reward 

 
Conclusion 

 The organizations believe that human resources are the main source of value creation in an organization and a 
competitive advantage, effective communication with the superior force (God), with self, with others and with all 
environmental phenomena causes employees have meaningful work, their work to be targeted, All their talents to be 
flourished, they Can find a sense of unity and continuity with anything and believe that everything is effective in 
perfect job and communicate with it. 

These outcomes are in response to the four basic needs of man, biological, psychological, social and spiritual 
that are effective in job growth and will bring joy, hope and peace and the ultimate objective is inner satisfaction and 
as a result is job satisfaction. 

Therefore, considering the importance of the issue and note that the indices of spirituality values of employee, 
especially from the perspective of Islam, had not been examined, in this study, based on the holy Quran and 
Nahjolbalagheh, this issue was investigated. 

AS a result of the qualitative content analysis of mentioned texts, it was determined that in the religion of Islam, 
Not only the obligation of the spiritual values is emphasized for all people, but it is emphasized that employers also 
need to accept the spiritual values in interaction with their employees. And it can be concluded that in Islam, before 
that organizations expect employees to accept spiritual values, must provide the necessary context for the 
institutionalization of spiritual values in their employees by accepting spiritual values in interactions with them. 

Therefore it could be imagine that there is a two-way interactive relationship between variables of the spiritual 
values of employees and variables of the spiritual values of organization. 

Also, it can reasonably be argued that there is a bilateral relationship between the components of the spiritual 
values of employees, because when a man in connection with God is adhere to spiritual values , in connection with 
himself and others will consider the spiritual values and thus more in connection with God is committed to spiritual 
values, so there will be this form of interaction between components of spiritual values of employees. 
  The interactive relationships among variables are shown in the model below. 

For further research in the future, the model can be tested by survey in organizations. 
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Abstract: This study was conducted to determine the influence of age class on aboveground and belowground 
biomass partitioning and to develop allometric equations for the estimation of Pinus rigida biomass in South Korea. 
To determine the biomass of the stem wood, stem bark, branch and foliage, trees were harvested and roots were 
excavated, after which the dry weight of each biomass component was determined. Results showed that the mean 
biomass of Pinus rigida for stand 1 (<21 years) was 12.28kg, whereas the mean biomass for stand 2 (21-40 years) 
was 129.35kg. The proportion of stem wood biomass to total aboveground biomass increased from stand age class 1 
(55.8%) to stand age class 2 (69.3%). Although stem biomass percentage tends to increase as stand age increase, it is 
not recommended to exclude secondary tree component biomass such as foliage, branches and roots, as this will 
significantly underestimate the total biomass and carbon storage potential of a forest. The mean root to shoot ratio 
for the two age classes were 0.20 and 0.26, respectively, and a high correlation was also observed between 
aboveground and belowground biomass tree components and the DBH. The highest R2 value was observed in the 
total biomass with 0.99 for both stand age classes. It was also observed that the biomass tree component have 
different equation parameters and significant difference between the two age classes, and thus, the allometric 
equations developed should be applied based on the age of the stand. 
[Seo YO, Lumbres RIC, Lee YJ. Partitioning of above and belowground biomass and allometry in the two 
stand age classes of Pinus rigida in South Korea. Life Sci J 2012;9(4):3553-3559] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 526 
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1. Introduction 

Member countries are required to accurately 
assess the carbon stocks available in their forests, and 
figures for such carbon stocks are regularly reported 
as forest resources status, based on the United 
Nations Framework Convention on Climate Change 
(UNFCCC) (Basuki et al. 2009; Kim et al. 2011). 
Approximately, 80% of all aboveground carbon (C) 
and 40% of belowground C were reported to be 
stored in the forest biomass (Dixon et al. 1994). 
Furthermore, Lim et al. (2003) stated that carbon 
budgets, especially in forest ecosystems, are very 
important as they are considered as a major sink for 
carbon and have the potential to release this carbon in 
cases of deforestation and degradation. Because of 
the potential impact of forests to global climate 
change, carbon stock estimations for forest have 
become a major research interest (Watson et al. 2000; 
Lehtonen et al. 2004; Tobin and Nieuwenhuis 2007; 
Bollandsas et al. 2009; Teobaldelli et al. 2009; Li et 
al. 2010a). In order to determine the amount of 
carbon stored in a particular forest, biomass must be 
accurately estimated (Xiao and Ceulemans 2004; 
Fehrmann et al. 2008; Chung et al. 2009; Hosoda and 
Iehara 2010).  

In 2010, Korea Forest Service (KFS) 
reported that the Republic of Korea (South Korea) 

has a total of 6.370 million ha of forest land, covering 
approximately 64% of the total land area (KFS 2010). 
Coniferous forests account for 2.672 million ha or 
about 42% of the total forest lands, and the third most 
dominant coniferous species in this country is Pinus 
rigida (Miller), belonging to the family Pinaceae. The 
species originated from North America (Mirov 1967; 
Kwon and Lee 2006). The land area covered by 
Pinus rigida in South Korea is approximately 0.41 
million ha or 15.2% of the total coniferous forest area 
(Lee 2010), and hence, there is significant need to 
accurately estimate the biomass of this species.  

In most forest inventories, diameter at breast 
height (DBH) of trees is measured. In order to use 
this existent data to estimate biomass, allometric 
equations must be developed. According to 
Teobaldelli et al. (2009), forest inventory data can be 
used to estimate biomass and carbon stocks in this 
manner. Furthermore, allometric regression equations 
can serve several other purposes, such as calculation 
of ecosystem properties like carbon, nutrient and 
water dynamics (Son et al. 2001). However, Kim et 
al. (2011) reported that the age of a stand has a great 
influence on the allometric factors. It was 
recommended that forest biomass must be calculated 
using site-specific (age) allometric equations. Studies 
have previously been conducted to develop 
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allometric equations for biomass estimation of Pinus 
rigida in Korea (Kim 1999; Seo et al. 2006), however, 
there is still insufficient information on the effects of 
stand age on biomass partitioning and allometry. This 
study was conducted to determine the influence of 
stand age on aboveground and belowground biomass, 
and to develop allometric equations for biomass 
estimation in two stand age classes (< 21-year-old, 
21- 40-year-old). 
 
2. Material and Methods  
          Study sites 

Study sites were located in various Pinus 
rigida plantations in South Korea. Coniferous forests 
dominate the forest land of this country with 2.672 
million ha, or about 42% of forest coverage. Mixed 
forests account for 1.844 million ha or 29%, and 
broadleaved forests account for 1.66 million ha or 26% 
of forest coverage, with other types of forests 
accounting for 0.18 million ha or 3% coverage (KFS 
2010). The majority of coniferous forest are 
dominated by Pinus densiflora, covering 1.48 million 
ha or 54.9% of the total coniferous forest lands. This 
is followed by Larix kaempferi and Pinus rigida with 
0.46 million ha (17.2%) and 0.41 million ha (15.2%) 
coverage, respectively (Lee 2010). 

South Korea has a temperate climate, with 
four distinct seasons. In the northern region, the 
annual mean temperature is 3º-10º Celsius while in 
the Central region and southern region it is 12º-14º 
Celsius, and the annual mean precipitation ranges 
from 600mm to 1600mm (Lee 2010). 
          
         Data collection and analysis 

A total of 14 plots were established, eight of 
which were 10m by 10m while six were 20m by 20m. 
In each plot, one tree which represented the entire 
DBH range was harvested. Suppressed trees, wolf-
trees, and the top-part damaged trees were not 
harvested. Sampled trees were felled 0.2m from the 
ground. The average age of the sampled trees in 
younger stands was 16 years, ranging from 11 to 20 
years, whereas the average age observed for the older 
stands was 33 years, ranging from 21 years to 40 
years. The mean DBH of the sampled trees for the 
younger and older stands were 6cm and 18cm and the 
mean total height of the sampled trees were 5m and 
13m, respectively (Table 1).  

Stem discs of 5cm thickness were collected 
from every 2m section of the stem, where the first 
and last discs were collected from the first and last 
1m of the log. After collecting the discs, the 
remaining stems, or trunks, were weighed in order to 
determine the fresh weight. Different data were also 
collected from the discs, such as the diameter of the 
inside and outside bark. The oven-dry weight of the 

discs were then measured after disc samples were 
dried at 85o Celsius until constant weights were 
observed. The dry weight and ratio of the dry weight 
to fresh weight of discs were then determined.  

 
Table 1. Summary of the observed statistics for Pinus 
rigida stands in South Korea. 

Age class 
Stand 1 

(<21 years) 
Stand 2 

(21-40 years) 

n 6 8 

Age(year) 16 (11~20) 33 (21~40) 

DBH(cm) 6 (3~12) 18 (11~23) 

Height(m) 5 (2~9) 13 (9~17) 

Altitude(m) 189 (155~305) 246 (155~450) 

Slope(˚) 11 (10~15) 14 (10~21) 

Note: Mean values are represented with ranges in 
parenthesis. 

 
The roots, or belowground biomass of the 

harvested trees were excavated using a fork crane. 
After removing soils from the roots, the total fresh 
weight of the belowground biomass was determined 
on site. Other biomass components, such as the 
branches and foliage were partitioned. The total fresh 
weight of branches and foliages in all sampled trees 
were determined. Furthermore, 350g samples of each 
biomass component, such as the branches, foliage 
and roots were then sampled, and were also dried at 
85o Celsius constant temperature for about 10~14 
days. The dry weight of branches, foliages and roots, 
as well as  ratios of dry to fresh weights were 
obtained. The ratio of belowground to aboveground 
(R) biomass was then calculated using the standard 
method of division, as suggested by the 
Intergovernmental Panel on Climate Change (IPCC) 
(IPCC 2006). These ratios can be easily applied to 
estimations of the belowground biomass of forests of 
the same species, for which only data for 
aboveground biomass exists.  

In order to develop allometric equations, 
aboveground and belowground biomass (Y) were 
regressed with DBH (X) using a log-log (base 10) 
transformation (log Y= a+b log X) (Son and Kim 
1998; Son et al. 2001; Noh et al. 2010). This model 
form was used in this study because it was 
recommended by the Korea Forest Research Institute 
(KFRI 2006) for Korean tree species, and provides a 
simple, relevant and standardized measurement. 
Using coefficients of determination (R2) and root 
mean square error (RMSE) values, the goodness of fit 
was calculated. The collected data were statistically 
analyzed using SAS 9.1(SAS Institute Inc. 2004). To 
correct for bias in log-transformed allometric 
equations, Sprugel correction factors (Sprugel 1983) 
were used (Son and Kim 1998; Son et al. 2001). To 
determine if there was a significant difference 
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between the allometric equations developed for the 
two stand age classes, analysis of variance (ANOVA) 
was used. The null hypothesis was tested at a 95% 
level of confidence. Hence, to reject the null 
hypothesis for a one-tailed test, the p-value should be 
lower than 0.05. 
 
3. Results and Discussion 
        Tree Biomass  

The observed mean biomass of the different 
tree components, including total aboveground and 
belowground biomass are presented in Table 2. It was 
observed that the mean biomass of each tree 
component was higher in the older stand. The mean 
total biomass of the younger stand was 12.28kg/tree 
whereas for the older stand, it was 129.35kg/tree. The 
mean aboveground biomass for the two stand age 
classes were 10.30kg/tree and 103.70kg/tree, 
respectively, where the mean belowground biomass 
were 1.98kg/tree and 25.66kg/tree. As expected, it 
was observed that in both stand age classes, stems 
accounted for the greatest proportion of total biomass 
with 6.78kg/tree and 82.35kg/tree, respectively.  

 
Table 2. Partitioning of the trees component biomass 
of the two stand age classes of Pinus rigida in South 
Korea.  

Tree component 
Biomass(kg/tree) 

Stand 1 Stand 2 

Stem 6.78 ( 8.44) 82.35 ( 54.85) 

Stem wood 5.74 ( 7.30) 71.90 ( 49.06) 

Stem bark 1.04 ( 1.14) 10.44 ( 5.86) 

Branch 2.09 ( 1.86) 14.29 ( 10.92) 

Foliage 1.43 ( 1.24) 7.04 ( 2.91) 

Above-ground 10.30 ( 11.07) 103.70 ( 67.11) 

Root 1.98 ( 2.03) 25.66 ( 14.76) 

Total 12.28 ( 13.09) 129.35 ( 80.72) 

Note: Values are mean with standard deviation in 
parenthesis. 
 

The proportion of canopy biomass, or the sum 
of the foliage and branch biomass were 34% and 21% 
for the younger and older age classes, respectively. 
Based from these results, it is not recommended to 
exclude secondary tree component biomass such as 
foliage, branches or roots, as this will significantly 
underestimate the total biomass and C storage 
potential of a forest (Peichl and Arain 2007). 

The biomass distribution of the different 
aboveground tree components of stand 1 were 55.8% 
for stem wood, 20.3% for branches, 13.8% for 
foliage and 10.1% for stem bark, while the biomass 
distribution in stand 2 was 69.3%, 13.8%, 10.1% and 

6.8% for stem wood, branches, stem bark and foliage, 
respectively (Figure 1). Results showed that stand 
age has a significant influence on tree biomass 
partitioning. The contribution of stem wood to the 
total aboveground biomass increased from the 
younger stand to the older stand. However, this was 
not the case for foliage and branches. It was observed 
that the contribution of foliage and branch biomass to 
total aboveground biomass decreased from stand 1 to 
stand 2. These results are similar to those of previous 
studies indicating that as stand age increases, the 
relative proportion of stem wood biomass increases, 
whereas the relative proportion of foliage and branch 
biomass decreases (Noh et al. 2010; Peichl and Arain 
2007). It was also observed for the older stand that 
the relative proportion of stem bark biomass was 
higher than that of foliage biomass. This result is 
similar to that of Noh et al. (2010) on the partitioning 
of Pinus densiflora in Korea, where stem bark 
biomass was also higher than foliage biomass, 
particularly in the 44-year-old and 71-year-old stands 
of the study. Furthermore, Kim (1999) reported that 
the biomass distribution pattern of 31-year-old Pinus 
rigida stands was 69% for stem wood, 16% for 
branch, 11% for stem bark and 4% for foliage. 

 

 
Figure 1. Comparison of the distribution (%) of tree 
component biomass to the total aboveground biomass 
between the two stands of Pinus rigida in South 
Korea. 
 

The contribution of root biomass to total 
biomass for the two age classes increased with age, 
as 16.1% for stand 1 and 19.8% for stand 2 (Figure 2). 
Noh et al. (2010) reported that root biomass 
percentage of Pinus densiflora in Korea increased as 
stand age increased, with 17.6% observed for a 10 
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year old stand, and 20.8% observed for a 71 year old 
stand. It was observed that the proportion of branch 
biomass is higher compared to the proportion of root 
biomass in younger stands. This result differs 
compared to the study of Noh et al. (2010) which 
reported that root biomass was greater than branch 
biomass. Seo et al. (2006) also reported that Pinus 
rigida stands of less than 21 years have a greater 
relative proportion of root biomass (18.7%) than 
branch biomass (13.2%). This may be due to poorer 
site conditions of the younger stands in this study. 
According to Noh et al. (2010), site condition can 
strongly influence the allocation of biomass. 
 

 
Figure 2. Partitioning of biomass aboveground and 
belowground in the two stands of Pinus rigida in 
South Korea. 

 
The mean ratio of the belowground and 

aboveground biomass, or R, of the six trees sampled 
from younger stands was 0.20 whereas for the eight 
trees of older stands, it was 0.26. The mean R of all 
trees was 0.23. Seo et al. (2006) reported that the R of 
Pinus rigida for stands of less than 21 years was 0.18, 
0.24 for 21-year-old to 40-year-old stands, and 0.15 
for stands older than 40 years. One of the limitations 
of the present study is that it did not analyze stands 
older than 40 years. Koch (1989) reported that the 
average R of the main species in America was 0.17. 
Furthermore, Cairns et al. (1997) suggested that R 
values generally ranged from 0.2 to 0.3 while 
Whittaker and Marks (1975) reported that the average 
R value is 0.2. In South Korea, the KFRI suggested 
that the R value for coniferous species is 0.28, and 
0.41 for the broadleaf species (KFRI 2008). Most R 
values suggested by previous literature are 
comparable with the results of this study. Accurate R 

values for a particular species are important because 
these values allow forest managers to easily estimate 
belowground biomass where only aboveground 
biomass data is available. According to Li et al. 
(2010b), belowground biomass is usually estimated 
by applying R values to the aboveground biomass or 
by using allometric equations, because direct field 
measurement of belowground biomass is very time 
consuming, laborious and difficult. Furthermore, the 
IPCC (IPCC 2006) suggested that country-specific R 
values can be used to estimate belowground biomass 
for mass calculations. An allometric equation was 
also developed to determine the linear relationship 
between the belowground and aboveground biomass 
and it is shown in Figure 3. The R2 for this equation 
was 0.91.  

 

 
Figure 3. Relationship between aboveground and 
belowground biomass of Pinus rigida in the two 
stands in South Korea.  
 
         Allometic equations 

Allometric equations were developed to 
estimate total biomass and different tree component 
biomass using DBH values. Results are presented in 
Table 3. A high correlation was observed from the 
different aboveground and belowground biomass tree 
components to DBH. The highest R2 was observed 
for aboveground biomass in stand 1 with 0.997 
correlation between the calculated and estimated 
values observed for both stand age classes. The 
lowest R2 was observed for foliage estimations, 
which was 0.862 for stand 1, and 0.734 for stand 2. It 
was also observed that biomass tree components have 
different equation parameters in the two age classes.  
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Table 3. Biomass equations* for the tree component 
biomass of the two stands of Pinus rigida in South 
Korea.  
Tree 

component 
a b RMSE R2 SEE CF 

Stand 1       

Stem -3.542 2.642 0.270 0.977 0.135 1.009 

Stem wood -3.888 2.714 0.318 0.970 0.159 1.013 

Stem bark -4.632 0.316 0.139 0.992 0.069 1.002 

Branch -4.368 2.550 0.563 0.900 0.282 1.040 

Foliage -2.832 1.624 0.430 0.862 0.215 1.023 

Above-
ground 

-2.585 2.441 0.093 0.997 0.046 1.001 

Root -4.198 2.427 0.407 0.939 0.204 1.021 

Total -2.391 2.433 0.136 0.993 0.068 1.002 

Stand 2       

Stem -4.822 3.154 0.171 0.959 0.070 1.002 

Stem wood -5.266 3.257 0.187 0.955 0.076 1.003 

Stem bark -5.056 2.541 0.095 0.940 0.039 1.001 

Branch -5.050 2.626 0.314 0.829 0.128 1.008 

Foliage -2.357 1.484 0.235 0.734 0.096 1.005 

Above-
ground 

-3.991 2.952 0.170 0.954 0.069 1.002 

Root -5.986 3.161 0.263 0.909 0.107 1.006 

Total -2.381 2.428 0.129 0.994 0.053 1.001 

* Equations follow the form log Y = a + b log X, where X is 
DBH (cm) and Y is biomass(kg), RMSE is root mean square 
error, R2 is coefficient of determination, SEE is the standard 
error of estimate and CF is Sprugel correction factor.  
 

Furthermore, results of ANOVA showed that 
there was significant difference between the 
aboveground biomass allometric equation of stand 1 
and stand 2 and belowground biomass allometric 
equation of stand 1 and stand 2, with p-values of 
0.005 and 0.003, respectively. Similar results were 
observed for the total biomass estimations through 
the allometric equations for stand 1 and stand 2, with 
a p-value of 0.005. Thus, it is recommended that the 
individual allometric equations developed in this 
study should be applied based on the age of the site. 
The RMSE ranged from 0.093 to 0.563 for stand 1 
and 0.095 to 0.314 for stand 2. The standard 
estimation of error (SEE) observed in this study 
ranged from 0.046 to 0.282 in stand 1, and from 
0.039 to 0.128 in stand 2. The highest CF was 
observed for branches (1.04) while the lowest CF 
was observed for the aboveground biomass 
allometric equation for stand 1 (1.001). For stand 2, 
the lowest CF was determined for stem bark and total 
biomass allometric equation with 1.001 and the 
highest was found in branches (1.008). The observed 
value of the different tree components of biomass, 
total aboveground biomass, belowground biomass 
and total biomass were fitted to the predicted values 

using the allometric equations that was developed 
(Figure 4).  

The results of this study are significant in the 
assessment of biomass and carbon stocks in the pitch 
pine forests of South Korea. Furthermore, the 
developed allometric equations can be applied to 
estimate the pitch pine forests total biomass in South 
Korea using the 5th National Forest Inventory data. 
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Figure 4. Relationships between the biomass and 
DBH in two stand age classes of Pinus rigida in 
South Korea. 
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Abstract: The chitinolytic activity of the isolate B. licheniformis EG5 obtained from agricultural Egyptian soil was 
investigated. This isolate degraded chitin with the development of distinct zone of clearance on colloidal chitin agar. 
The isolate was identified by classical bacteriological examination, metabolic fingerprinting using Biolog Micro 
Plates and phylogenetic analysis of 16S ribosomal RNA gene nucleotide sequence. Evaluation of antifungal activity 
of the produced enzyme was done and revealed the potential antifungal activity especially against F. graminearum 
(NRRL 5883) & F. sp. (NRRL 37262) among strains of Fusarium tested. Chitinase enzyme from the isolate under 
study was produced under the determined optimum conditions. These conditions were static incubation for three 
days at initial pH 8.00 & incubation temperature 40oC with chitin concentration 0.7 % (w/v). Under these 
conditions, the enzyme activity in culture supernatant was 6.18 UmL-1.  Purification of the produced enzyme was 
performed and the results revealed that the enzyme activity recorded, 11.35 UmL-1, had increased by about factor of 
two. Chitinolytic activity of the partially purified enzyme was examined again in contrast to controls maintained 
with heat inactivated enzyme which did not record any chitinolytic zones. Final assessment of antifungal activity of 
the partially purified chitinase produced by this isolate was confirmed against controls inoculated and maintained 
with heat inactivated enzyme which also did not show any activity against Fusarium spp. tested. Molecular weight 
determination revealed the presence of one distinct band of about 63 KDa.  
[Abdel-Shakour E. H. Assessment of Antifungal Activity of Chitinase Produced by Bacillus licheniformis EG5 
Isolated from Egyptian Soil. Life Sci J 2012;9(4):3560-3572] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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Keywords: Antifungal activity; Chitinase; Bacillus licheniformis; Production optimization; Soil 
 
1. Introduction 

Bacillus spp., the most often isolated 
bacteria from natural environments, have been used 
widely in agricultural applications. Biopesticides, 
whereby a natural organism or its’ metabolites are 
used as the controlling agent, are the material basis 
and an important means of pesticidal control (Marc 
and Philippe, 2007). For example, the fungicides 
Serenade and Sonata that are made of B. subtilis 
QST713 and QST2808 have been registered and 
applied in America (Cao et al., 2010). Yin et al. 
(2011) indicated that B. amyloliquefaciens PEBA20 
has the potential to serve as a biological control agent 
for the poplar canker disease caused by 
Botryosphaeria dothidea and for diseases caused by 
other phytopathogens. Li et al. (2012) indicated that 
Bacillus subtilis ZZ120 showed strong growth 
inhibition activity in-vitro against the replant disease 
phytopathogens Fusarium graminearum, Alternaria 
alternata, Rhizoctonia solani, Cryphonectria 
parasitica and Glomerella glycines. The antifungal 
compounds were isolated from n-butanol extract as a 
mixture of iturins.  

Bacillus licheniformis is a Gram-positive, 
spore-forming soil bacterium that is used in the 
biotechnology industry to manufacture enzymes, 
antibiotics, and biochemical and consumer products. 

This species is closely related to the well studied 
model organism Bacillus subtilis, and produces an 
assortment of extracellular enzymes that may 
contribute to nutrient cycling in nature. Chitin is the 
second most abundant polysaccharide in nature, next 
to cellulose. It is composed of (1-4)-β-linked N-
acetyl-D-glucosamine (NAG) subunits and is an 
important component of both carbon and nitrogen 
cycles. This polysaccharide compound can be found 
in fungi, insect exoskeletons, and marine 
invertebrates (Huang et al., 2005). The initial step in 
microbial chitin degradation is usually the chitinase-
mediated hydrolysis of the polymer into monomers 
and oligomers. Since, chitin is a major cell wall 
constituent of fungi, therefore, chitinases, the 
hydrolytic enzymes that specifically degrade chitin, 
are gaining much attention worldwide (Wang et al., 
2006). 

Chitinases are found in a broad range of 
organisms (fungi, bacteria, parasites, plants, insects 
and yeast) and play different roles in their origin. In 
microorganisms, chitinase has been found as 
biocontrol agents for different types of fungal 
diseases of plants (Huang et al., 2005). This enzyme 
is used in many fields such as pest control, pollution 
abatement and commercial biology (Felse and Panda, 
2000). Chitinases (EC 3.2.1.14) are produced by 
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several bacteria. These chitinases are used in various 
applications such as biological control of fungal 
pathogens (Chang et al., 2007). Microorganisms 
produce chitinase primarily for assimilation of chitin 
as carbon and/or nitrogen source. Chitinases have 
been isolated from variety of bacteria including 
Bacillus spp. and some of them are reported to 
produce multiple forms of chitinases with different 
molecular masses. Previous reports have shown that 
species of Bacillus including B. licheniformis are 
known to produce chitinolytic enzymes (Waldeck et 
al., 2006 & Chang et al., 2007).  

So, the aim of the current study was to 
isolate and investigate a chitinolytic bacterium and 
determine its potential as a biological control agent 
active against fungi. Mainly, chitinolytic action was 
concerned due to the great potential of chitinases as 
biological control agents. Also, production 
optimization for such enzymes was concerned. 
 
2. Material and Methods  
2.1 Preparation of colloidal chitin 

Colloidal chitin was prepared from the chitin 
flakes (Crab shell chitin, Sigma Chemicals Company, 
USA) by the method of Mathivanan et al. (1998). 
The chitin flakes were ground to powder and added 
slowly to 10 N HCl (10 % percentage) and kept 
overnight at 4°C with vigorous stirring. The 
suspension was added to cold 50% ethanol with rapid 
stirring and kept overnight at 25°C. The precipitate 
was collected by centrifugation at 10,000 rpm for 20 
min and washed with sterile distilled water until the 
colloidal chitin became neutral (pH 7.0). It was 
freeze-dried to powder and stored at 4°C until further 
use. 

 
2.2 Soil sampling, isolation, and culture conditions 

The soil samples were collected aseptically 
from the upper most 0-5 cm soil layer of different 
agricultural fields in Giza governorate, Egypt. About 
1.0 g of soil sample was transferred to 99.0 ml 
sterilized normal saline in 250 ml conical flask and 
agitated (100 rpm) at 30oC for 15 minutes on water 
bath shaker (Eyela, Japan). The soil suspension was 
then diluted in serial up to 10-7 dilutions. One ml of 
each dilution was poured into Petri plates containing 
modified colloidal chitin agar (CCA) medium 
described by Hsu & Lockwood (1975). The medium 
composed of (g/L): Chitin (5 g of the dry preparation, 
or the equivalent volume of colloidal chitin 
suspension to give about 5 g of chitin per liter); Yeast 
extract, 0.5; NaNO3, 2.0; K2HPO4 (anhydrous basis), 
1.0; MgSO4.7H2O, 0.5; KCl, 0.5; FeSO4.7H2O, 0.01 
and tap water, 1000 ml (pH 7.0). The inoculated 
plates were then incubated at 30oC and checked 
regularly for five days for the presence of zones of 

clearance around the developed bacterial colonies. 
The best bacterial isolate capable of degrading chitin 
with the largest distinct zone of clearance on CCA 
was selected. Pure culture of this isolate (referred to 
as EG5) was maintained in Luria-Bertani broth 
(LBB), amended with 20% glycerol & 0.5% chitin, 
and stored at -80oC. Also, agar slant cultures of the 
same isolation medium and another set on LB slants 
for this bacterial isolate was stored at 4oC for regular 
testing and subculturing. Also, colloidal chitin of the 
same composition above was used for the next 
experiments used for cultivation and enzyme 
production and assay of activity. 

 
2.3 Detection of chitinase activity in-vitro for the 
isolate EG5 

This test was performed with the culture 
supernatant of the selected isolate using agar well 
diffusion method. The isolate was grown in 0.5 % 
colloidal chitin. One ml inoculum with 0.5 OD was 
used to inoculate 50 ml of medium and incubated at 
30oC. After three days of incubation, the culture was 
harvested, centrifuged at 10,000 rpm for 15 min at 
4oC and the supernatant was collected. Colloidal 
chitin (0.5%) agar plates were prepared and wells 
were made using 1 cm sterile cork borer. Culture 
supernatant was placed at 100 μl in each well and 
incubated at 30oC. After 12 h, the development of 
clear zone around the well was observed and 
recorded in triplicates. Also, the same culture 
supernatants were used to detect the potential 
antimicrobial activities as described briefly below. 

 
2.4 Detection of chitinase antimicrobial activity 
for the isolate EG5 

For assessment of potential antifungal 
activity of chitinase under study, using agar well 
diffusion test according to Taechowisan et al. (2003), 
a wide range of fungal strains (listed below), 
especially Fusarium spp. were used, as well as, some 
common bacterial strains. The bacteria and 
filamentous fungi were cultured on nutrient agar 
(NA) medium and potato dextrose agar (PDA) 
medium, respectively. The agar plates were incubated 
at 35°C for 24 h (bacteria) and at 25°C for 3 days 
(fungi). The yeast, C. albicans were grown in yeast 
peptone dextrose (YPD) agar at 30oC. Inhibition of 
microbial growth was assessed on the basis of 
presence or absence of an inhibition zone around the 
agar wells created in the previous used media using 1 
cm sterile cork borer. Each well was contained about 
100 µl of the culture supernatant mentioned above of 
the isolate EG5. All plates were kept at 4oC for at 
least three hours before incubation at the specified 
temperature. The inhibition zone in each case was 
measured as the distance from edge of the created 
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agar well till the boundary of inhibition zone (An 
average of three replicates). The following microbial 
cultures were used as test strains: 

 
2.4.1 Bacteria: Bacillus subtilis (NCTC 10400), 
Staphylococcus aureus (NCTC 7447), Escherichia 
coli (NCTC 10416), & Pseudomonas aeruginosa 
(ATCC 10145).  
 
2.4.2 Fungi: Candida albicans (IMRU3669), 
Aspergillus niger (LIV131), Aspergillus flavus 
(NRRL 6541), Fusarium graminearum (NRRL 
5883), Fusarium pseudograminearum (NRRL 
28062), Fusarium cerealis (NRRL 25491), Fusarium 
acuminatum (NRRL 29154), Fusarium 
mesoamericanum (NRRL 25797), Fusarium acaciae-
mearnsii (NRRL 26752), Fusarium asiaticum 
(NRRL 6101), Fusarium tucumaniae (NRRL 34546), 
Fusarium virguliforme (NRRL 34552), and Fusarium 
sp. (NRRL 37262). 
 
2.5 Identification of the isolate EG5 

For the purpose of identification, the isolate 
EG5 was subjected for metabolic fingerprinting 
(using Biolog plate 3rd generation) in addition to 
some essential identification tests according to Logan 
and De Vos (2009). In addition, the isolate was 
identified by phylogenetic analysis of 16S ribosomal 
RNA gene nucleotide sequence using 16S rDNA as 
the template for PCR amplification of the 16S rRNA 
gene. 

 
2.5.1 Biolog Identification 

Before inoculation into Biolog MicroPlate 
the isolate was grown at 30oC on LB agar. When 
sufficient plate growth was noted, the isolate was 
suspended in 0.85% saline and inoculated into Biolog 
MicroPlate (150 µl per well) according to the 
manufacturer’s instructions and incubated for 24 
hours at 30oC. Biolog plates were read using semi-
automated Biolog Microstation System and Biolog 
software. Biolog microbial identification system 
using the powerful new GENIII redox chemistry is 
applicable to an extraordinary range of both gram 
negative and gram positive bacteria. This work was 
supported by “Research Services O” (Nasr City, 
Cairo, Egypt). 

 
2.5.2 Molecular identification of 16S rDNA gene 
for the isolate EG5 
2.5.2.1 DNA extraction, PCR amplification and 
purification 

The isolate EG5 was inoculated into 5 mL 
aliquots of LBB and incubated at 30oC on a rotary 
shaker at 180 r/min for 16-18 h. Total genomic DNA 
for PCR amplification of 16S rDNA sequence was 

extracted from the EG5 isolate according to the used 
kit’s instruction manual (QIAamp DNA mini kit cat 
number, 51304). The 16S rDNA region was amplified 
(approx 1500 bp) by polymerase chain reaction 
(PCR) using the forward primer P3 5'-
AGAGTTTGATCMTGGCTCAG-3' and the reverse 
one P5 5'-TACGGYTACCTTGTTACGACTT-3' 
according to Moreno et al. (2002) and Yin et al. 
(2011). The PCR mixtures were prepared in 50 μl 
volumes containing 0.5 μM of primer, 200 mM of 
deoxyribonucleotide triphosphate, 5 μl of the 10X 
PCR buffer (100 mM Tris–HCl, 15 mM MgCl2, 500 
mM KCl; pH 8.3), 1 U of Taq DNA polymerase 
(Tianwei), and 1 μl of the extracted DNA. DNA 
amplification was performed in TProfessional Basic 
Thermocycler PCR system with an initial 
denaturation at 94°C for 5 min followed by 30 cycles 
of denaturation at 94°C for 60 s, annealing at 58°C 
for 60 s, elongation at 72°C for 90 s, and a final 
extension at 72°C for 10 min. The amplicon was 
identified by horizontal electrophoresis on 1% 
agarose gel against the used DNA size marker 
(UMR-100) and finally was purified using PCR 
purification kit (Tianwei). This work was supported 
by “Research Services O” (Nasr City, Cairo, Egypt). 

 
2.5.2.2 16S rDNA gene Sequencing, data analysis 
and phylogeny 

Sequencing was performed using an Applied 
Biosystems 310 sequencer (ABI 310 DNA sequencer, 
Big Dye Terminator cycle sequencing ready kit 
applied biosystems) and the same primers used for 
PCR. The sequence was compared with similar 
sequences retrieved from DNA databases by using 
the NCBI n-BLAST search program in the National 
Center for Biotechnology Information (NCBI) and 
aligned with ClustalW (Ver.1.74) program 
(Thompson et al., 1994). The nucleotide distances 
were estimated considering alignment gaps by using 
Jukes and Cantor (1969) method for correction of 
superimposed substitutions using the Molecular 
Evolutionary Genetics Analysis (MEGA) software 
(Ver. 4.0) (Tamura et al., 2007). Neighbour Joining 
(NJ) implemented through MEGA 4.0 software and 
bootstrap analysis (1000 replicates) was performed to 
assess the reliability of the constructed phylogenetic 
tree. 

 
2.6 Chitinase activity assay and protein content 
determination 

The activity of enzyme produced as a result 
of the cultivation as described above in colloidal 
chitin was assayed in the following manner. 
Extracellular chitinase activity was determined by 
incubating 1 ml of crude enzyme (culture 
supernatant) with 1 ml of 0.5% colloidal chitin in a 
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0.05M phosphate buffer, pH 7.0 at 30oC for 1 h. After 
centrifugation of reaction mixture, the amount of N-
acetyl-D-glucosamine released in the supernatant was 
determined by the method of Reissig et al. (1955). 
The reaction was terminated by adding 0.1 ml of 0.08 
M potassium tetraborate, pH 9.0 to 0.5 ml of reaction 
mixture and then boiled in water bath for 3 min. Then 
3 ml of diluted p-dimethylaminobenzaldehyde 
(Sigma, USA) reagent was added and again 
incubated at 30ºC for 15 min. The released product in 
the reaction mixture was read at 585nm in UV/VIS 
spectrophotometer against the blank prepared with 
distilled water without the enzyme presence. 
Chitinase activity was determined using N-
acetylglucosamine (Sigma Chemicals Company, 
USA) as the standard. One unit (U) of chitinase 
activity was expressed as the amount of enzyme 
which released 1 μmole of N-acetyl-D-glucosamine 
or its equivalent per min from colloidal chitin in 1 ml 
of reaction mixture under standard assay conditions 
(Mathivanan et al., 1998). Also, the total protein 
concentration of the supernatant sample was 
determined and expressed as mg per ml using the 
procedure of Lowry et al. (1951) with bovine serum 
albumin as a standard. In each case, the recorded 
values were averages of three replicates. 

 
2.7 Enzyme production optimization 

Effect of different incubation factors on the 
production of chitinase enzyme by the isolate under 
study was conducted. The variables tested were the 
incubation period, aerobic incubation under static and 
shaking conditions, incubation temperature, the pH of 
the culture medium, and different concentrations of 
the used substrate under study. The above cultivation 
medium (colloidal chitin) was used and at the end of 
incubation, both enzyme activity and the protein 
concentrations, for each culture under the tested 
variable were determined. In each case, for testing a 
different variable the initial state used for isolation 
was kept constant. The incubation under static and 
shaking conditions (100 & 200 rpm) at 30oC for five 
days was tested first. Then, the incubation period was 
conducted for 1, 2, 3, 5 and 7 days. The effect of 
different pH values (5, 6, 7, 8 & 9), and temperature 
range (10, 20, 30, 40 & 50oC) on chitinase production 
was conducted. Also, the substrate concentrations 
tested of the used substrate (Colloidal Chitin) were 
0.1, 0.3, 0.5, 0.7 & 0.9 % (w/v). 
 
2.8 Enzyme production and purification 

Chitinase enzyme from the isolate under 
study was then produced under the determined 
optimum conditions. Purification of the produced 
enzyme was then performed according to the method 
suggested by Nawani and Kapadnis (2001). The 

culture filtrate (500 mL) of 72-h old culture broth 
was subjected to precipitation with ammonium 
sulphate up to 80% saturation and kept at 4oC for 24 
h. The precipitate thus obtained was collected by 
centrifugation at 10,000 g for 20 min. The pellet was 
dissolved in a 0.05M phosphate buffer, pH 7.0 and 
extensively dialyzed against the same buffer. The 
protein concentrate was loaded on Sephadex G-100 
(Sigma, USA) column (2x40 cm) pre-equilibrated 
with a 0.05M phosphate buffer, pH 7.0 and eluted 
with the same buffer. Fractions thus collected were 
tested for chitinolytic activity in-vitro, as described 
above. Chitinolytic active fractions were recovered, 
concentrated and then refrigerated at 4°C until further 
analysis. This partially purified enzyme was then 
subjected to enzyme activity and protein 
concentration determinations as described above. In 
addition, assay of chitinolytic activity, inhibition of 
fungal growth, and molecular weight determination 
were all followed up as described briefly below. 
 
2.9 Assay of chitinolytic activity of the purified 
chitinase from the isolate EG5 

Chitinolytic activity of the partially purified 
enzyme was examined by agar well diffusion method 
as described before. Chitinase enzyme (100 μl) was 
loaded onto the wells of CC agar plates. Control was 
maintained with (100 μl) of heat inactivated enzyme 
(5-min boiled). Chitinolytic zones around the wells 
were observed after 12-24 h of incubation at 30oC.    
 
2.10 Inhibition of fungal growth by the purified 
chitinase from the isolate EG5 

For final assessment of antifungal activity of 
chitinase of the isolate EG5, agar well diffusion test 
according to Taechowisan et al. (2003), was used 
again against only Fusarium spp. (listed above). They 
were cultured on potato dextrose agar (PDA) 
medium. Chitinase enzyme (100 μl) was placed in 
wells of the PDA plates. Controls were also 
maintained with (100 μl) of heat inactivated enzyme 
(5-min boiled). All plates were kept at 4oC for three 
hours before incubation at 25°C for 3 days to observe 
inhibition of fungal growth. 
 
2.11 Molecular weight determination of the 
purified chitinase from the isolate EG5 

The molecular weight of chitinase enzyme 
obtained from the isolate under study was determined 
by using sodium dodecyl sulphate – poly acrylamide 
gel electrophoresis (SDS-PAGE) technique according 
to Laemmli (1970). This was carried out in a 2 mm 
slab gel of 10% acrylamide in Tris-HCl buffer (pH 
8.0) containing 0.1% SDS. After electrophoresis, the 
gel was stained with 0.025% Coomassie brilliant blue 
R-250. The gel was destained with a solution (10% 
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v/v glacial acetic acid and 30% v/v methanol in 
distilled water) till a clear background of the gel was 
obtained. The bands were then compared with 
standard proteins marker (Bio-Rad, USA) and 
photographed. 

 
3. Results  
3.1 The isolate EG5 

From the collected soil samples, twenty five 
different bacterial isolates were obtained based on 
their chitinolytic ability on colloidal chitin agar 
(CCA). Only one isolate was selected to carry out the 
current investigation due to its promising activity. 
This isolate was designated as the most chitinolytic 
active isolate among all the obtained isolates and also 
sought preliminary to belong to Bacillus subtilis 
group species. This isolate degraded chitin with the 
development of distinct zone of clearance on CCA 
reached to about 25 mm in diameter.  
  
3.2. In vitro chitinase & antimicrobial activity of 
the isolate EG5 

Chitinase activity was tested along with 
antimicrobial activity of this enzyme using the same 
culture supernatant (100 μl) of this isolate grown in 
0.5 % colloidal chitin after three days of incubation. 
Agar well diffusion method was used in each case, 
and, the development of clearance and inhibition 
zones around the wells were observed and recorded. 
The enzyme degraded chitin with the development of 
distinct zone of clearance on CCA reached to about 
18 mm in diameter. Also, inhibition of microbial 
growth was assessed on the basis of presence or 
absence of an inhibition zone around the agar wells. 
Table (1) shows the results of this test in order of 
decreasing activity against the tested microbial 
strains. The recorded data obviously reveal the 
potential antifungal activity especially against strains 
of Fusarium tested. Also, while the data represent 
means of three replicates, any diameters less than 
3mm were neglected. This is was obvious through the 
absence of any appropriate activities against bacterial 
strains. The largest inhibition zone, reached to 16 mm 
in diameter, was recorded against F. graminearum 
(NRRL 5883) & F. sp. (NRRL 37262). 
 
3.3 Identification of the isolate EG5 

Classical morphological & physiological 
bacteriological tests revealed that the isolate was 
characterized by positive Gram’s stain reaction and 
normal rod shaped, without curved, filaments or 
coccoid cells. Central ellipsoidal endospores were 
produced and facultative anaerobic potential was 
recorded, but, no strict anaerobic conditions were 
required for growth. Motility, catalase, acid from 
glucose (without gas production), nitrate reduction & 

denitrification, and Voges-Proskauer test were all 
positive. Based on these tests, the isolate was 
strongly recommended to belong to Bacillus subtilis 
group especially B. licheniformis due to the ability of 
anaerobic growth. 
 
3.3.1 Biolog Identification 

Also, the isolate EG5 was subjected for 
metabolic fingerprinting using GENIII Biolog plates 
read using Biolog software. Metabolic fingerprint 
obtained from Biolog identification plate for the 
isolate EG5 revealed 99% similarity percentage to B. 
licheniformis. As shown in table (2), GENIII dissects 
and analyzes the ability of the cell to metabolize all 
major classes of biochemicals, in addition to 
determining other important physiological properties 
such as pH, salt & lactic acid tolerance, reducing 
power, and chemical sensitivity. 
 
3.3.2 Molecular identification of 16S rDNA gene 
for the isolate EG5 

PCR amplification of the 16S rDNA gene 
produced the expected amplicon size of 
approximately 1500 bp (Figure 1). The partial 
nucleotide sequence of isolate EG5 16S rDNA gene 
(370 nucleotides) was compared with similar 
sequences retrieved from DNA databases by using 
the NCBI n-BLAST search program in the National 
Center for Biotechnology Information (NCBI) and 
was multiple-aligned at the same partial sequences of 
8 reported Bacillus sequences in GenBank using 
ClustalW program with minor manual adjustments, 
resulting in 370 positions including the gaps (Figure 
2). A phylogenetic tree was generated using the 
Neighbour-Joining method and bootstrap analysis of 
1000 repetitions (Figure 3). It was revealed that the 
bacterium belonged to the genus Bacillus and was 
closely clustered together with Bacillus licheniformis. 
The amplified 16S rDNA gene sequence of isolate 
EG5 was most closely related to that of B. 
licheniformis B16 (GenBank accession number, 
JX112647) and showed 99.7% identity with the 
sequence from B. licheniformis B16. On the other 
hand, it was showed 99.2% identity with B. subtilis 
SCS-3 (GenBank accession number, EU257431). The 
sequence has been deposited in GenBank with 
accession number JX462644. The partial nucleotide 
sequence of B. licheniformis isolate EG5 16S rDNA 
gene (GenBank accession number, JX462644) 
revealed highest content for Guanine (G) 118 
(31.9%) followed by Adenine (A) 94 (25.4%), then 
Cytosine (C) 89 (24.1%) and Thymine (T) 69 
(18.6%). Data also showed that, C+G content was 
207 (56%) and A+T content was 163 (44%). 
Moreover, the ratio between G+C to A+T was 1.27. 
On the other hand, bases composition data for B. 
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licheniformis isolate EG5 16S rDNA gene (GenBank accession number, JX462644) and 8 Bacillus 
sequences in GenBank was tabulated to determine 
G+C and A+T ratio (Table 3). 

On the basis of the results of the classical 
bacteriological tests, the Biolog and the analysis of 

16S rDNA gene, it concluded that the isolate was a 
strain of B. licheniformis and was named B. 
licheniformis EG5. 

 
Table 1. In-vitro chitinase antimicrobial activity of the isolate EG5 

*Zone diameters not include the diameter of the agar well (10 mm) 
 

Table 2. Metabolic fingerprint obtained from Biolog identification plate for the isolate EG5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

(+): Positive reaction (-): Negative reaction (?): Positive or Negative reaction (not read) 
 

Test Strain *Diameter of inhibition zone (mm) 

Fusarium graminearum (NRRL 5883)         16.00 

Fusarium sp. (NRRL 37262) 16.00 

Fusarium pseudograminearum (NRRL 28062)  15.00 

Fusarium acaciae-mearnsii (NRRL 26752) 15.00 

Fusarium cerealis (NRRL 25491) 14.00 

Fusarium acuminatum (NRRL 29154) 13.00 

Fusarium asiaticum (NRRL 6101) 13.00 

Fusarium virguliforme (NRRL 34552) 12.00 

Fusarium mesoamericanum (NRRL 25797) 11.00 

Fusarium tucumaniae (NRRL 34546) 11.00 

Aspergillus flavus (NRRL 6541) 9.00 

Aspergillus niger (LIV131) 7.00 

Candida albicans (IMRU3669) 5.00 

Bacillus subtilis (NCTC 10400) 1.00 

Staphylococcus aureus (NCTC 7447) 1.00 

Escherichia coli (NCTC 10416) 0.00 

Pseudomonas aeruginosa (ATCC 10145) 0.00 
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Figure 1. Agarose gel electrophoresis of amplified product of 16S rDNA gene of the isolate EG5 (1) & the DNA size 
marker (M). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Alignment of 16S rDNA gene of the isolate EG5 (accession no. JX462644) and 8 Bacillus sequences using 
ClustalW program resulting in 370 positions including the gaps. 
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Figure 3. Neighbour-joining tree of 16S rDNA gene of the isolate EG5 (accession no. JX462644) and 8 Bacillus 
sequences published in GenBank. Numbers represent bootstrap percentage values based on 1000 replicates. 

 
Table 3. Comparison between bases composition of 16S rDNA gene of the isolate EG5 (accession no. JX462644) 

and 8 Bacillus sequences published in GenBank.  

Isolates 
Total 
(bp) 

A C G T G+C A+T 
No. % No. % No. % No. % No. % No. % 

EG5 370 94 25.4 89 24.1 118 31.9 69 18.6 207 56 163 44 
B. licheniformis 370 93 25.1 89 24.1 118 31.9 70 18.9 207 56 163 44 
B. subtilis 370 94 25.4 90 24.3 117 31.7 69 18.6 207 56 163 44 
B. sonorensis 370 92 24.9 92 24.9 118 31.9 68 18.3 210 56.8 160 43.2 
B. pumilus 369 93 25.2 89 24.1 121 32.8 66 17.9 210 56.9 159 43.1 
B. tequilensis 369 92 24.9 90 24.4 120 32.5 67 18.2 210 56.9 159 43.1 
B. amyloliquefaciens 369 92 24.9 91 24.7 119 32.2 67 18.2 210 56.9 159 43.1 
B. vallismortis 369 92 24.9 90 24.4 119 32.2 68 18.5 209 56.6 160 43.4 
B. atrophaeus 369 92 24.9 91 24.7 119 32.2 67 18.2 210 56.9 159 43.1 
 
3.4 Enzyme production optimization 

Effect of different incubation factors on the 
production of chitinase enzyme by the isolate under 
study was conducted. The variables tested were the 
incubation period, aerobic incubation under static and 
shaking conditions, incubation temperature, the pH of 
the culture medium, and different concentrations of 
the used substrate under study. The above cultivation 
medium (colloidal chitin) was used and at the end of 
incubation, both enzyme activity and the protein 
concentrations, for each culture under the tested 
variable were determined, and hence, the specific 

activities were calculated. In each case, for testing a 
different variable the initial state used for isolation 
was kept constant. The incubation under static and 
shaking conditions (100 & 200 rpm) at 30oC for five 
days was tested first. Then, the incubation period was 
conducted for 1, 2, 3, 5 and 7 days. The effect of 
different pH values (5, 6, 7, 8 & 9), and temperature 
range (10, 20, 30, 40 & 50oC) on chitinase production 
was conducted. Also, the substrate concentrations 
tested of the used substrate (colloidal chitin) were 
0.1, 0.3, 0.5, 0.7 & 0.9 % (w/v). 
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Results revealed that the incubation under 
static state was best where the recorded chitinase 
activity was 5.30 UmL-1 and the protein 
concentration was 14.70 mg mL-1 (Table 4). Results 
also revealed that the incubation period for three days 
was best where the recorded chitinase activity was 
5.55 UmL-1 and the protein concentration was 14.90 
mg mL-1 (Table 5). On the other hand, while, results 
in table (6) revealed that incubation at pH value 8.00 
was best where the recorded chitinase activity was 
5.15 UmL-1 and the protein concentration was 14.40 
mg mL-1, results in table (7) revealed that the 
incubation at temperature 40oC was best where the 
recorded chitinase activity was 5.50 UmL-1 and the 
protein concentration was 13.15 mg mL-1. Finally, 
results revealed that growth of the isolate under study 
was best on colloidal chitin concentration of 0.7 % 
(w/v) where the recorded chitinase activity was 5.45 
UmL-1 and the protein concentration was 13.85 mg 
mL-1 (Table 8). 
 
3.5 Enzyme production and purification 

Chitinase enzyme from the isolate under 
study was then produced under the determined 
optimum conditions. These conditions were static 
incubation for three days at initial pH 8.00 & 
incubation temperature 40oC with chitin 
concentration 0.7 % (w/v). Under these conditions, 
the enzyme activity in culture supernatant was 6.18 
UmL-1 & the protein concentration was 12.75 mg 
mL-1 with specific activity 0.48.  Purification of the 
produced enzyme was then performed (Table 9). The 
enzyme was subjected to precipitation with 
ammonium sulphate then collected by centrifugation 
and dialysis. The enzyme concentrate was loaded on 
Sephadex G-100 column and in-vitro chitinolytic 
active fractions were recovered and concentrated. 
This partially purified enzyme was then subjected to 
enzyme activity and protein concentration 
determinations. The results obtained revealed that the 
specific activity, 0.97 calculated for the partially 
purified chitinase produced by the isolate under study 
had increased by about factor of two, where, the 
recorded enzyme activity was 11.35 UmL-1 while the 
protein concentration determined reached to 11.70 
mg mL-1. 
 
3.6 Assay of chitinolytic activity of the purified 
chitinase 

Chitinolytic activity of the partially purified 
enzyme was examined here by agar well diffusion 
method again. Chitinolytic zones around the wells 
were developed on CC agar plates and recorded 
diameters reached in mean to 23 mm after 12-24 h of 

incubation at 30oC. In contrast, controls maintained 
with heat inactivated enzyme did not record any 
chitinolytic zones at all. 

 
3.7 Inhibition of fungal growth by the purified 
chitinase 

For final assessment of antifungal activity of 
chitinase produced by the isolate EG5, agar well 
diffusion test was used also here against Fusarium 
spp. only cultured on PDA plates. Controls 
inoculated and maintained (with heat inactivated 
enzyme) for three days did not show any activity 
against Fusarium spp. tested where they showed full 
growth i.e. no inhibition zones were recorded at all. 
In contrast, inhibition of fungal growth against 
Fusarium spp. tested maintained with normal enzyme 
produced were recorded in mean diameters of 
inhibition zones (Table 10). 

 
3.8 Molecular weight determination of the 
purified chitinase 

The partially purified chitinase of the isolate 
EG5 exhibited a distinct protein band about 63 KDa 
in size (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4. SDS-PAGE of chitinase produced by B. 
licheniformis EG5 (1) & the protein marker (M). 
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Table 4. Effect of aerobic incubation under static and shaking conditions of the culture medium on chitinase 
production by the isolate B. licheniformis EG5 

 
Table 5. Effect of the incubation period of the culture medium on chitinase production by the isolate B. licheniformis 

EG5 

 
Table 6. Effect of different initial pH values of the culture medium on chitinase production by the isolate B. 

licheniformis EG5 
 

Initial pH 
value 

Enzyme activity 
U mL-1 

Protein concentration 
mg mL-1 

Specific activity 
U mg-1 

5 1.15 16.35 0.07 
6 3.90 15.20 0.26 
7 4.65 14.10 0.33 
8 5.15 14.40 0.36 
9 1.95 15.90 0.12 

 
Table 7. Effect of different incubation temperatures of the culture medium on chitinase production by the isolate B. 

licheniformis EG5 

 
Table 8. Effect of different chitin concentrations of the culture medium on chitinase production by the isolate B. 

licheniformis EG5 

 
 
 
 

Incubation condition 
Enzyme activity 

U mL-1 
Protein concentration 

mg mL-1 
Specific activity 

U mg-1 
Static 5.30 14.70 0.36 

Shaking (100 rpm) 3.25 15.40 0.21 
Shaking (200 rpm) 2.50 15.50 0.16 

Incubation period 
days 

Enzyme activity 
U mL-1 

Protein concentration 
mg mL-1 

Specific activity 
U mg-1 

1 3.70 17.40 0.21 
2 4.85 16.70 0.29 

3 5.55 14.90 0.37 

5 3.45 17.30 0.20 
7 2.50 16.50 0.15 

Incubation temperature 
oC 

Enzyme activity 
U mL-1 

Protein concentration 
mg mL-1 

Specific activity 
U mg-1 

10 0.40 13.40 0.03 
20 1.80 14.20 0.13 
30 4.70 15.10 0.31 
40 5.50 13.15 0.42 
50 4.50 15.30 0.29 

Chitin  concentration 
% (w/v) 

Enzyme activity 
U mL-1 

Protein concentration 
mg mL-1 

Specific activity 
U mg-1 

0.1 2.35 16.70 0.14 
0.3 3.25 17.65 0.18 
0.5 4.45 15.10 0.29 
0.7 5.45 13.85 0.39 
0.9 3.90 14.60 0.27 
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Table 9. Purification steps of chitinase produced by the isolate EG5 

Purification step 
Total 

Volume 
(ml) 

Total 
Activity 

(U) 

Total 
proteins 

(mg) 

Specific 
activity 
(U mg-1) 

Purification 
Fold (%) 

Yield 
(%) 

Culture 
Supernatant 

500 3090 6375 0.48 0 100 

(NH4)2 SO4 
Precipitation 

419 2590 4888 0.53 1.10 83.82 

Sephadex 
G-100 

130 1476 1521 0.97 2.02 47.77 

 
Table 10. Inhibition of fungal growth by the purified chitinase of the isolate EG5 

Test Strain *Diameter of inhibition zone (mm) 

Fusarium graminearum (NRRL 5883)   23.00 

Fusarium sp. (NRRL 37262) 24.00 

Fusarium pseudograminearum (NRRL 28062)  19.00 

Fusarium acaciae-mearnsii (NRRL 26752) 20.00 

Fusarium cerealis (NRRL 25491) 19.00 

Fusarium acuminatum (NRRL 29154) 18.00 

Fusarium asiaticum (NRRL 6101) 17.00 

Fusarium virguliforme (NRRL 34552) 16.00 

Fusarium mesoamericanum (NRRL 25797) 16.00 

Fusarium tucumaniae (NRRL 34546) 15.00 

*Zone diameters not include the diameter of the agar well (10 mm) 
 
4. Discussion 

Bacillus licheniformis is a Gram-positive, 
spore-forming bacterium widely distributed as a 
saprophytic organism in the environment. This 
species is a close relative of Bacillus subtilis. 
Experiments with cultured bacterial strains suggest 
that chitinase activity, actively produced during 
exponential growth phase, mainly produces chitin 
dimmers (diNAG), but also chitin monomers (NAG) 
are being released (Horn et al. 2006). Beier  and 
Bertilsson  (2011) have investigated to what extent 
chitinolytic bacteria subsidize bacterial populations 
that do not produce chitinolytic enzymes but still use 
the products of chitin hydrolysis.  

The isolate EG5 under study was selected 
from a number of different bacterial isolates based on 
chitinolytic activity on colloidal chitin agar (25 mm 
clearance zone on CCA). In-vitro chitinase activity, 
18 mm clearance zone on CCA & antifungal activity 
16 mm inhibition zone, mainly against F. 
graminearum (NRRL 5883) & F. sp. (NRRL 37262) 
and absence of any activities against bacteria 
revealed potential antifungal activity of this isolate. 

Identification of the isolate EG5 based on 
classical bacteriological tests, Biolog metabolic 
fingerprinting and phylogenetic analysis of 16S 
rRNA gene revealed that this isolate is strongly 
recommended to belong to Bacillus subtilis group 

species especially B. licheniformis and so, it was 
named B. licheniformis EG5. 

It is well known that temperature is one of 
the factors influence the activity of an enzyme. Also, 
there is a maximum rate at which a certain amount of 
enzyme can catalyze a specific reaction that can be 
achieved when the concentration of substrate is 
sufficiently high. Effect of different incubation 
factors on the production of chitinase enzyme by the 
isolate under study was conducted. The variables 
tested were the incubation period, aerobic incubation 
under static and shaking conditions, incubation 
temperature, the pH of the culture medium, and 
different concentrations of the used substrate, 
colloidal chitin.  

Chitinase enzyme from the isolate under 
study was produced under the determined optimum 
conditions. These conditions were static incubation 
for three days at initial pH 8.00 & incubation 
temperature 40oC with chitin concentration 0.7 % 
(w/v). Under these conditions, the enzyme activity 
was 6.18 UmL-1 & the protein concentration was 
12.75 mg mL-1 with specific activity 0.48. 
Purification of the produced enzyme resulted in an 
increase in the specific activity, 0.97, by about factor 
of two where the recorded enzyme activity was 11.35 
UmL-1 & the protein concentration determined was 
11.70 mg mL-1.  
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Chitinase isolated mainly from thermophilic 
organisms such as Bacillus licheniformis and Bacillus 
sp. have found to be commercialized as they possess 
inherent stability (Haki and Rakshit., 2003). Bacillus 
licheniformis may produce for example 0.35 U/ml 
chitinase activities from colloidal chitin at 50°C 
(Felse and Panda, 2000). Many other studies were 
previously conducted and reported more or less 
similar activities from Bacillus subtilis group species 
such as those of San-Lang et al. (2002) and Yan et al. 
(2011), B. amyloliquefaciens V656 and B. subtilis 
SL-13 antifungal chitinase activities, respectively. 

Finally, chitinolytic activity of the partially 
purified enzyme produced by the isolate under study 
was examined & chitinolytic zones developed on 
CCA plates recorded diameters reached in mean to 
23 mm after 12-24 h of incubation at 30oC, while, 
controls maintained with heat inactivated enzyme did 
not record any chitinolytic zones at all. Final 
assessment of antifungal activity of chitinase 
produced by this isolate against Fusarium spp. only 
was recorded in this case too; (23 mm inhibition zone 
against F. graminearum NRRL 5883 & 24 mm 
against F. sp. NRRL 37262) against controls 
inoculated and maintained with heat inactivated 
enzyme that did not show any activity against 
Fusarium spp. The chitinase produced by the isolate 
EG5 exhibited a distinct protein band, about 63 KDa 
which owned the antifungal activity, in agreement 
with many other similar studies.    

Similar studies, previously conducted, 
include that of Xiao et al. (2009) who isolated a 
bacterial strain secreted high levels of extracellular 
chitinase (4.645 U/ml) when chitin powder existed as 
an inducer. This strain was identified as Bacillus 
licheniformis using the Biolog MicroLog microbial 
identification system and sequence analysis of 16S 
rDNA, gyrA and rpoB genes. This strain was able to 
inhibit the growth of Gibberella saubinetii and 
Aspergillus niger. The chitinase was proved to play 
an important role in this strain as antifungal activity. 
Also, further studies were conducted by Xiao et al. 
(2010) and revealed that the wild-type produced 
chitinase (55 KDa) of Bacillus licheniformis MY75 
owned the antifungal activity. 
 
5. Conclusion 

The results obtained here addressed the 
potential of using chitinases as safe antifungal agents 
to reduce the effects of fungal pathogens on some 
crops. As an endospore-forming bacterium, the 
ability of the organism to survive under unfavorable 
environmental conditions may enhance its potential 
as a natural biocontrol agent. It can be inferred also 
from growth conditions of this isolate, which capable 
to grow under anaerobic conditions (Facultative 

anaerobe; unlike most other bacilli), that it can be 
used in biotechnological applications for chitinous 
wastes bioconversions under solid state fermentation 
and high degrees of pH and temperatures too. 

 
6. Future work   

Results of the current study were an 
initiation for approving the produced enzyme by the 
isolate B. licheniformis EG5 under study by 
searching for the gene responsible for enzyme 
production and the deduced amino acid sequence of 
the functional protein in subsequent work. 
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Abstract The level of natural radioactivity in forty nine soil samples collected from Tourbh governorate, Saudi 
Arabia were measured using gamma ray spectrometer. Analyses of soil samples have been performed to determine 
the radioactive concentrations of 226Ra, 232Th and 40K. The results show that these radionuclides concentrations 
present in Bq/kg and ranged from 1.95±0.08 to 13.07±0.5, 1.33±0.11 to 10.04±0.61and 39.92±3.43 to 193.71±16.66 
for 226Ra, 232Th and 40K respectively. To assess the radiation hazard, the radium equivalent activity (Raeq), the 
representative level index, Igr, and absorbed dose in air for all samples were calculated. The data were discussed and 
compared with the published data in different countries. 
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1. Introduction 

Natural radioactive materials are the most 
important source of radiation exposure to humans. 
Although these materials contain low-level 
radioactivity, the accumulated dose can be high. 
Measurements of the radiation exposure and radiation 
levels have been developed recently (UNSCEAR 
1988, 1993). It is well known that, natural 
radioactivity is presented in rocks, soil, sediment, 
water and fish (Parker 1967). Rocks and soil contain 
small quantities of the radioactive elements of U and 
Th with their daughter products. The concentration of 
these elements varies considerably depending on the 
soil formation (NCRP, 1975). 

Soils are complex mixtures of minerals, 
organic compounds, and living organisms that 
interact continuously in response to natural and 
imposed biological, chemical, and physical forces. A 
soil not only consists of organic and inorganic 
compounds but also radionuclides. The naturally 
occurring radionuclides present in soil include 40K, 
226Ra and 232Th (Khan et al., 1998). Gamma radiation 
emitted from those naturally occurring radioisotopes, 
called terrestrial background radiation, represents the 
main source of irradiation of the human body and 
contributes to the total absorbed dose via ingestion, 
inhalation and external irradiation (Steinhausler 
1992). Calculations by Beck (1972) suggested that 50 
- 80 % of the total gamma flux at the earth’s surface 
arises from 40K, 238U and 232Th series in top soil. 

This study determined the activity 
concentrations of 226Ra, 232Th and 40K in the soil 
samples from Tourbh governorate, in Saudi Arabia, 
which locate about 130 km from El- Taef town and 
120 km from El-Baha town. In order to understand 
the occurrence and distribution of natural 
radionuclides of soil samples in area under 

investigation and evaluate potential health hazards; 
the radium equivalent activity (Raeq), the 
representative level index, Igr, and absorbed dose in 
air for all soil samples were estimated to assess the 
contribution of this radionuclide to public exposure. 
2. Materials and Methods 
2.1. Soil samples collection and preparation 

A total of 49 samples were collected from 
the Tourbh governorate which located 
on21° 12′ 41.09″ N, 41° 38′ 14.09″ E. In order to 
obtain a representative sample, the soil collected at 
each site were thoroughly mixed together, sieved to 
remove stones and pebbles, and crushed to pass 
through a 2mm mesh sieve to homogenize it, then, the 
soil samples of were air-dried for several days, placed 
in an oven at 100°C and weighed. Finally, a split of 
each prepared sample was packed in a bottle 250 ml 
polypropylene bottle; which was sealed and left for at 
least 4 weeks before counting by gamma 
spectrometry in order to ensure that radioactive 
equilibrium was reached between 226Ra, 222Rn, and 
222Rn progeny (Quindos 1994; El-Taher, and 
Madkour, 2010). 

 
Figure (1) Saudi Arabia map include Study area ( red color). 
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2.2. Experimental set up 
Measurements had been carried out using 

low-level gamma ray spectrometer. It consists of 
″3x3″ NaI (Tl), S-1212-I model, with a 1024 
microcomputer multichannel analyzer, 5510 Ortec 
Norland. The detector has a peak gamma ray 
efficiency of 2.3 × 10-2 at 1332 keV, energy 
resolution of 7.5 % at 662 keV and operation bias 
voltage 805 V dc. The detector was housed inside a 
massive cylindrical lead shield with quarter 50 cm to 
reduce the background radiation. The system was 
calibrated for energy using standard point sources 
(60Co, 137Cs), and calibrated for efficiency. 
2.3. Calculations  
2.3.1. Activity concentrations  

Every sample was placed in face to face 
geometry over the detector for around 12 hour. Prior 
to sampling counting, background were normally 
taken every week under the same condition of sample 
measurement. The analysis of 226Ra and 232Th 
depends upon the peaks of the decay products in 
equilibrium with their parent nuclides. The content of 
226Ra was measured using gamma-lines of 214Pb and 
352 (37%) keV) and 214Bi (609.32 keV (44.6%), 1120 
(15%) and 1765 (16%) keV). The concentration of 
232Th was determined using gamma-lines of 228Ac 
(911.16 keV (26.6%)), and 212Pb (238(43%). 40K was 
determined by measuring its single peak at 1460.8 
keV (10.67%) (El-Taher, 2010).The radioactivity 
concentration in the environmental samples was 
calculated from the following equation (1):  

A= ((N/T)-(n/t))/ η MP          (1) 
Where A is the activity concentration Bq/kg, N is the 
number of counts in a given peak area, T the sample 
counting lifetime, n is the number of counts in 
background peaks, t is the back ground counting time, 
P the number of gammas per disintegration of this 
nuclide (emission probability), M is weight in kg of 
the measured sample, η is the detection efficiency at 
measured energy. 
2.3.2. Assessment of radiological hazards  
2.3.2. 1. Estimation of absorbed dose rate 

The conversion factors were used to 
compute the absorbed dose rate in air per unit of 

specific activity concentration in soil for 
40

K, 
226

Ra 

and 
232

Th as in equation (2).  
D(nGy/h)=0.0417C

K
+0.462 C

Ra 
+ 0.604 C

Th
(2) 

Where C
Ra

, C
Th

and C
K 

are the specific activities of 
226

Ra, 
232

Th and 
40

K in Bq/kg respectively.  
2.3.2. 2. Radium equivalent activity  

Radium equivalent activity is an index that 
has been introduced to represent the specific activities 

of 
226

Ra, 
232

Th and 
40

K by a single quantity, which 
takes into account the radiation hazards associated 

with them. This first index can be calculated 
according to the following equation (3):  

Ra
eq

= C
Ra 

+ (10/7) C
Th

+ (10/130) C
K  (3) 

Where C
Ra

, C
Th

and C
K 

are the specific activities of 
226

Ra, 
232

Th and 
40

K in Bq/kg, respectively (Beretka 
and Mathew 1985, Abbady 2004). 
2.3.2. 3. Representative level index 

Another radiation hazard index called the 
representative level index (I

γr
) is defined as follows in 

equation (4):  
I

r 
= (1/150) C

Ra 
+ (1/100) C

Th
+ (1/1500) C

K 
(4) 

WhereC
Ra

, C
Th

and C
K 

are specific activities of 
226

Ra, 
232

Th and 
40

K in Bq/kg, respectively (NEA 1979). 
2.3.2. 4. Annual effective dose rates 

To estimate the annual effective dose rates, 
the conversion coefficient from absorbed dose in air 
to effective dose (0.7 Sv/Gy) and outdoor occupancy 
factor (0.2) proposed by UNSCEAR were used 
(UNSCEAR 2000). The effective dose rate in unit of 
mSv/a was calculated by the following the following 
equation (5): 
Deff (mSv/a) = Dose rate (nGy/h)×8760 h×0.2×0.7 

Sv/Gy×10
-6 

(5) 
3. Results and Discussions  

The activity concentrations of 
226

Ra, 
232

Th, 

and 
40

K in the measured soil samples expressed in 
Bq/kg were ranged between 1.95±0.08 to 13.07±0.5, 
1.33±0.11 to 10.04±0.61 and 39.92±3.43 to 
193.71±16.66 with activity weighted means 
4.35±0.028, 3.3±0.033 and 71.74±7.21 respectively, 
table (1). The 40K activity is higher than 232Th and 
226Ra in all the samples. In order to test the 
correlations between 226Ra and 232Th, 226Ra and 40K 
and 232Th and 40K the obtained concentrations of 
naturally occurring radionuclides were plotted in the 
histogram figures (2). It is noted that a good 
correlation between 226Ra and 232Th was observed 
with a correlation coefficient of 0.7, whereas a poor 
correlations between 226Ra with 40K and 232Th with 
40K were observed, with a correlation coefficients of 
0.019 and -0.013 respectively. According to the 
recommended reference level of 30, 25 and 370 

Bq/kg for
226

Ra,
232

Th and 
40

K respectively, for the 
World average concentrations published by 
UNSCEAR, it is noted that the obtained results in 
most samples are lower than the recommended 
reference level (UNSCEAR 1988). 
       The activity concentrations of 226Ra, 232Th and 
40K in soil samples from the studied areas was 
compared with those from similar investigations in 
other countries and summary results were given in 
table (2).The comparison shows that the values of 
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soils under consideration are extremely low in 
accordance with others. The radium equivalent 
activity of each sample was estimated using the 
equation (4).The mean value of radium equivalent 
activities of all soil samples is 20.16Bq/kg. The mean 
value obtained for radium equivalent activity is too 
low in comparison with the limited value 370Bq/kg 
reported by Beretka and Mathew (1985). 

The representative level index Iγr is less than 
unity for all samples under test which is in good 

agreement with other studies (Taha, 2006; 
UNSCEAR 2000). At last, the calculated effective 
doses are small values which can be attributed to the 
content of radionuclides which is very low for all 
samples. The average annual dose from natural 
sources is 2.4 mSv which is a reference level 
representing the range 1~10 mSv/a and in extreme 
cases to 1 Sv or more (UNSCEAR 2000). 

Table (1) Activity concentration in Bq/kg of 226Ra, 232Th and 40K in soil samples with the external gamma dose 
rate (Deff), Ra equivalent activity (R

aeq
), representative level index (I

γ
), and effective dose rate (mSv/a)  

Sample 
code 

Location 
 

226Ra 
(Bq/kg) 

232Th 
(Bq/kg) 

40K 
(Bq/kg) 

D 
(nGy/h) 

Raeq 

(Bq/kg) 
Ir 

(Bq/kg) 
Deff 

(mSv/a) 
1 KaryAlqapha street 7.12±0.28 5.24±0.33 100.26±8.62 10.63 22.31 0.17 0.013 
2 Kary 7.14±0.28 6.98±0.44 100.31±8.63 11.7 24.83 0.18 0.014 
3 East Kary 6.75±0.26 4.67±0.29 86.16±7.41 9.53 20.05 0.15 0.012 
4 ElsardyKary 4.15±0.17 4.26±0.26 39.92±3.43 6.15 13.31 0.1 0.007 
5 ElwadaKary 9.83±0.38 6.85±0.43 91.61±7.88 12.5 26.67 0.2 0.015 
6 North Kary 7.92±0.31 6.43±0.39 84.64±7.28 11.07 23.61 0.17 0.013 
7 Alqapha street 4.39±0.18 2.12±0.13 77.71±6.68 6.55 13.4 0.1 0.008 
8 Alqapha street A 3.94±0.15 3.79±0.23 99.81±8.59 8.27 17.03 0.13 0.01 
9 Alqapha street B 7.22±0.28 4.91±0.3 97.35±8.37 10.36 21.72 0.16 0.013 
10 South Kary 6.63±0.26 4.38±0.27 91.09±7.84 9.51 19.9 0.15 0.012 
11 Ranya- Alqapha St. A 1.95±0.08 1.33±0.11 82.81±7.12 5.16 10.22 0.08 0.006 
12 Ranya- Alqapha St. B 6.34±0.25 7.59±0.65 42.55±3.66 9.29 20.45 0.15 0.011 
13 Ranya- Alqapha St. C 2.35±0.1 2.35±0.14 76.48±6.58 5.69 11.59 0.09 0.007 
14 Ranya Street 11.04±0.43 9.66±0.59 66.89±5.75 13.72 29.98 0.21 0.017 
15 MfrakKary 3.52±0.14 1.92±0.12 91.32±7.86 6.59 13.28 0.1 0.008 
16 Alqapha street C 4.29±0.17 4.29±0.26 150.65±12.96 10.86 22.01 0.17 0.013 
17 Alsnaya A 4.06±0.16 3.32±0.2 66.42±5.71 6.65 13.92 0.1 0.008 
18 Alsnaya B 3.27±0.13 3.31±0.2 58.56±5.04 5.95 12.5 0.09 0.007 
19 Alsnaya C 7.72±0.3 7.35±0.63 84.02±7.23 11.51 24.69 0.18 0.014 
20 Alsnaya D 6.54±0.26 3.76±0.23 67.3±5.79 8.1 17.09 0.13 0.01 
21 East Alhayrya A 8.16±0.35 5.09±0.31 94.07±8.09 10.77 22.67 0.17 0.013 
22 East Alhayrya B 5.98±0.24 5.92±0.36 81.53±7.01 9.74 20.71 0.15 0.012 
23 East Alhayrya C 10.53±0.41 8.7±0.53 111.43±9.59 14.76 31.52 0.23 0.018 
24 East Alhayrya D 6.39±0.25 5.99±0.37 92.39±7.95 10.43 22.06 0.16 0.013 
25 Middle Alhayrya 7.92±0.31 8.93±0.54 74±6.37 12.14 26.37 0.19 0.015 
26 Alhayra E 5.9±0.23 4.68±0.29 89.76±7.72 9.3 19.49 0.15 0.011 
27 South Alhayrya 6.99±0.27 5.99±0.36 88.5±7.61 10.54 22.35 0.17 0.013 
28 Alhachrage farm A 3.1±0.12 2.01±0.12 65.86±5.67 5.39 11.03 0.08 0.007 
29 Alhachrage farm B 7.22±0.28 5.39±0.33 73.1±6.29 9.64 20.53 0.15 0.012 
30 Alhachrage C 5.83±0.23 3.67±0.24 53.05±4.56 7.12 15.15 0.11 0.009 
31 Alhachrage D 4.14±0.16 2.5±0.16 60.77±5.23 5.95 12.38 0.09 0.007 
32 Alhachragestreet 3.89±0.18 1.9±0.14 193.71±16.66 11.02 21.5 0.17 0.013 
33 Alhachrage E 5.46±0.22 6.32±0.39 93.68±8.06 10.24 21.69 0.16 0.012 
34 Alhachrage F 3.21±0.14 5.05±0.31 91.97±7.91 8.37 17.51 0.13 0.01 
35 South Alhachrage A 4.53±0.19 6.53±0.4 53.61±4.61 8.27 17.98 0.13 0.01 
36 South Alhachrage B 3.31±0.14 2.3±0.14 69.82±6.01 5.83 11.97 0.09 0.007 
37 Galawy A 7.82±0.34 6.63±0.41 72.16±6.21 10.63 22.84 0.17 0.013 
38 Galawy B 8.83±0.34 5.64±0.34 88.93±7.65 11.19 23.72 0.17 0.014 
39 Galawy C 9.41±0.37 9.28±0.57 87.01±7.48 13.58 29.36 0.21 0.016 
40 Alkhldya A 9.29±0.36 7.01±0.44 73.72±6.34 11.6 24.98 0.18 0.014 
41 Alkhldya B 13.07±0.5 8.97±0.55 77.42±6.66 14.69 31.85 0.23 0.018 
42 Alkhldya C 6.85±0.27 6.83±0.42 77.16±6.64 10.51 22.54 0.17 0.013 
43 Alkhldya D 9.76±0.39 10.04±0.61 79.16±6.81 13.88 30.19 0.22 0.017 
44 Alkhldya E 3.6±0.14 2.33±0.14 79.66±6.85 6.39 13.05 0.1 0.008 
45 Alkhldya F 7.3±0.37 4.84±0.3 92.12±7.92 10.14 21.3 0.16 0.012 
46 Alsafala A 4.65±0.18 5.24±0.32 97.93±8.42 9.4 19.67 0.15 0.011 
47 Alsafala B 5.34±0.21 3.78±0.23 127.21±10.94 10.05 20.52 0.16 0.012 
48 Al gwyga A 4.61±0.19 4.73±0.29 58.47±5.03 7.42 15.86 0.12 0.009 
49 Aldera 7.85±0.3 4.61±0.28 53.97±4.64 8.66 18.59 0.13 0.011 

Mean 4.35±0.028  3.3±0.033 71.74±7.21 9.54 20.16 0.149 0.0115 
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Table 2 Mean values of 226Ra, 232Th and 40K for all soil samples under investigation beside other countries. 
Country Activity concentration (Bq/kg) Reference 

226Ra 232Th 40K 
Tourbh, Saudi Arabia 4.5 3.32 71 Present work 
Canada (Saskatchewan) 19 8 480 Kiss., et al., 1988. 
Upper Egypt 15.7 16.5 227.5 Abbady et al., 2009 
Spain 39 41 578 Quindòs., 1994 
Brazil (Rio Grande do Norte) 29.2 47.8 704 Malanca.,et al., 1996 
Turkey (Istanbul) 21 37 342 Karahan. and Bayulken, 2000 
Denmark 17 19 460 UNSCEAR., 2000 
Syrian 20 20 270 UNSCEAR., 2000  
South India 35 29.8 117.5 Narayanq .et al., 2001  
Jordan (Amman Aqaba Highway) 22-104 21-103 138-601 Al-Jundi ., et al., 2003 
Mexico (Zacatecas and Guandalupe) 23 19 530 Mireles et al,. 2003 
Cyprus 7.1 5 104.6 Tzortzis.,et al., 2004 
Nigeria 16.2 24.4 34.8 Arogunjo., et al., 2004 
Bangladesh (Southern districts) 42 81 833 Chowdhury et al. , 2006 
Pakistan (Lahore) 25.8 49.2 561.6 Akhtar. et al. , 2005 
Vietnam (South- east) 19.6 31 34.6 Huy., and Luyen, 2006 
Egypt (Farm soil) 
Nile island’s soil 

13.7 
11.9 

12.3 
10.5 

1233 
1636 

Ahmed and El-Arabi 2005. 
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4. Conclusion  

Activity levels in the soil of Tourbh, Saudi 
Arabia have been measured. The mean activity of 
226

Ra, 
232

Th and 
40

K were found to be 4.35±0.028, 
3.3±0.033 and 71.74±7.21Bq/kg, respectively. The 
mean radium equivalent activity Ra

eq
, representative 

level index, and terrestrial absorbed dose rate for the 
area under investigation are 20.16 Bq/kg, 0.149 
Bq/kg, and 9.54nGy/h, respectively. The levels of 
226

Ra, 
232

Th, and 
40

K in the soil of the Tourbh were 
comparatively less than the world average whereas 

radium equivalent activity, external hazard index, 
internal hazard index and terrestrial absorbed dose 
rate were below the recommended limits. 
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Figure (2) correlations between (a) 226Ra with 
232Th, (b)226Ra with 40K and(c) 232Th with 40K 
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Abstract: A corporate’s value depends drastically on the maximizing the profit and the method of profit distribution 
as well as taking the proper approaches for financing. Distinguishing the policy of tension and traction dividend 
considering the investment opportunities and investment in suitable investing opportunities that needs traction policy 
of dividend, as well as the stockholders’ satisfaction which takes the enforcement of tension policy of dividend in 
order to increase the Business Value-Added (BVA) is almost difficult and very sensitive. Moreover, it is more 
difficult to study and distinguish suitable approaches for consuming financing resources. We also should consider 
the way of distributing these resources as the dividend or consumption of these resources in using the profitable 
investment opportunities. This can be effective on fulfillment of increasing the efficiency of investment of investors 
and maximizing the stockholders’ Wealth. Economic Value Added (EVA) can be used as an interior standard for the 
business operation. This standard result to creation of another external standard named Market Value Added 
(MVA). The firm’s value can be evaluated through this MVA which is used in this study. Generally, detecting ways 
of financing (borrowings) and the way of cash distribution (dividend divided) and their affects ratio on 
maximization of a corporate value are among the complicated problems and subjects that studying and researching 
them would be very important for the analysts, investors, stock assessors, stock brokers, financial and credit 
institutions and other beneficial individuals and institutions. Therefore, according to this importance this article will 
study these variables and their relationship with the Market Value Added of the registered companies with Tehran 
Stock Exchange. The results of the tests show that in the companies with less opportunity and the big companies the 
Market Value Added is under the effect of financing policy and dividend policy, and there is a significant 
relationship between them.  
[RezvaniRaz K, Rekkabdar G. Analytical Study of the Effect of Dividend Policy and Financing Policy on 
Market Value-Added in Tehran Stock Exchange. Life Sci J 2012;9(4):3578-3582] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 529 
 
Keywords: investment opportunities, Market Value Added (MVA), financing policy, dividend changes 
 
1. Introduction 

Capital structure and dividend policy play 
very important role in maximizing the shareholders’ 
wealth and the company’s value. The aim of 
determining the capital structure is to determine the 
financial resources mix in order to maximize wealth 
of shareholders. Optimal capital structure is the one 
which maximizes the corporate value. From the 
financial and capital structure point of view, because 
the capital cost is lower than debt cost (which is 
formed from Interest Expense Deductibility) makes 
the management to choose their financing with 
especial look at debt and to increase financial 
leverage of the company (Koch and Shenoy,1999). 
Therefore, financing decisions of financial managers 
and investors should lead to the maximization of the 
shareholders’ wealth. Profitability is also the basic 
standard for performance measurement and the 
principal for the company’s stock valuation that can 
help to the maximization of the shareholders wealth 
which leads to maximizing the firm’s value as well. 
The dividend policy has a direct effect on the 

shareholders expectation, available cash resources, 
way of financing, financial structure, and the 
consistency of the business entity. On the other hand, 
market value added is one of the most famous and 
suitable methods of testing the business performance 
which determines a value that is very close to market 
value added. Overall, familiarity with methods of 
dividend financing as well as awareness of the effects 
of these policies on the market value are very 
important and have been discussed in this research.  

 
2. Stating problem  

Aim of investment is to get profit and 
increase wealth. Maximizing the interest, way of 
financing and cash distribution are among the 
subjects the business management should study and 
consider as their most important duties. If a business 
entity has been unsuccessful in financing and 
programming of cash, insolvent and unable to 
distribute the dividend on time, then the firm’s value 
significantly depends on its ability in low-cost 
financing and way of using it. Therefore, certainly, 
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the company would not be able to reach its aims and 
its life may not be certain. In the Free Cash Flow 
(FCF) theory it has been stated that the companies 
with partly high investment opportunities use their 
free resources in these kinds of opportunities in order 
to maximize the firm’s value (Jaggi and Gul, 1999) 
.This would result to maximization of the 
shareholders’ wealth. It is believed that the 
company’s policy in paying the dividend from the 
low-cost interior financing resource also can affect 
the company’s value. Moreover, the consumption of 
these resources in using profitable investment 
opportunities will cause to deduction in paying the 
dividend (Jensen Theory 1986). Results of previous 
researches show that ways of financing resources, 
investment opportunities, and dividend policy are 
among the considerable information tools for the 
managers and investors with especial importance for 
maximizing the shareholders wealth, raising the 
motivation, and creating appropriate investment 
opportunities for the investors. It is important to 
recognize the expansion and contraction policies of 
dividend (Variable Dividend) as well as the subject 
of determining the financing resource (Debt Ratio) in 
order to distribute the dividend to the managers, 
shareholders, investors of the big companies and the 
companies with profitable investment opportunities 
(Gul and Kealy, 1999). The current research studies 
the relations between these two important variables 
i.e. financing and dividend policies along with the 
market value added of the accepted companies in 
Tehran Stock Exchange.  

 
3. Literature Review 

Graham Paul Barman has a research entitled 
‘An Evaluation of How Dividend Policies Impact on 
the Share Value of Selected Companies’ for 42 south 
African countries for a period of 10 years. The 
decisions in this study were divided into three groups 
as follows: investment decisions, financing decisions 
and dividend decisions. Investment decisions 
determine kind and value of the used assets by the 
company. Financing decisions determine the 
company’s capital structure and the necessary 
financing resources for the investment. Dividend 
decisions determine the distribution amount and 
procedure of cash dividends between the 
shareholders. The researcher found that the 
dividend’s impact on a company’s stock’s current 
value is not only important for the management 
policy but also is important for planning and 
recognizing the investment market by the investors 
and economists. Therefore, the tests’ results show 
that the dividend policy has a significant impact on 
the firm’s value and the stock’s value. In the year 
2001, Vidhan k.Goyal, Kenneth Lehn, Stanko Racic 

studied the relationship between the development 
opportunities and financing policies for 61 
companies. The researchers, from the results of their 
research, mention that the changes in the level of the 
companies’ debt are affected in the investment 
opportunity which there is an inverse relationship 
between these two variables. Hence, if there are high 
development opportunities, the level of debts will be 
low. On the contrary, if a corporate’s debt increases 
the development opportunities will be low. Finally, 
they state that the issued debt maturity in the periods 
with low development opportunities is longer than 
the debt maturity in the period with high 
development opportunities.  

 
4. Definition of operational variables  

 Market Value Added: this variable will be 
calculated according to the following relationship 
(Thenmozhi, 2000): 
MVA= V – K  

MVA is market value added, V is the market 
value of the firm, including the value of the firm's 
equity and debt, K is the capital invested in the firm. 
The invested capital is equivalent to shareholders’ 
equity plus Long-term debt and Market Value 
defined by Market Price per Share multiply Number 
of Shares.  

Debt ratio: in this research the financing 
policy is on the basis of external financing resource 
i.e. the debt ratio is defined that is measured 
according to the short-term and long-term liabilities. 
Investment opportunities: there is no consensus about 
investment opportunities’ measurement and 
definition as well as providing a computational icon. 
According to research done abroad and the definition 
provided by Jaggi and Gul( 1999), the following 
three criteria are used to calculate the investment 
opportunities. Note that market value of assets is 
derived from the total book value of assets and 
market value of shares.  
MBVA1 = market value of assets ÷ book value of 
assets. 
MBVE2 = market value of assets ÷ book value of 
shares.  

 EP3 = earnings per share ÷ price per shares. 
Dividend changes: it means the difference 

between the cash dividends per share of the current 
year and the previous year that is divided on price per 
share at the beginning of the financial year. 

Dividend changes: by dividing the 
difference of cash dividends per share of the current 
year and cash dividend per share of the previous year 

                                                
1- Market to Book Value of Asset  
2- Market to Book Value of- Equity  
3- Earning / Price Ratio  
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by price per share at the beginning of the financial 
year so result is dividend changed. Firm size is 
measured based on the total assets it owns.  
 
5. Research Hypothesis  

1- In the firms with low development 
opportunities, there is a significant 
relationship between the dividend changes, 
the debt ratio and the firm value.  

2- In the firms with high development 
opportunities, there is a significant 
relationship between dividend changes, debt 
ratio and the firm value. 

3- In the big firms, there is a significant 
relationship between dividend changes, debt 
ratio and the firm value. 

4- In the small firms, there is a significant 
relationship between dividend changes, debt 
ratio and the firm value. 

 
6. Population and Sampling 

The member companies of Tehran Stock 
Exchange that have retained their membership in the 
Stock Exchange during the considered period (i.e. 
from the begging of 2002 to the end of 2009) 
constitute the research community. The sampling is 
also done by omission Statistical method. The 
companies have been selected as sample that in the 
considered period of study have presented their 
financial statement to the Stock Exchange and their 
financial statements have been approved by the Iran 
Auditing Organization. Moreover, the disclosure of 
information along with the descriptive notes should 
be available and complete. 
 
7. Methods of Statistical Analysis  

This is an applied, descriptive and post-
events research. To test the relationship between the 
variables of the research theories, the multiply linear 
regression has been used. Fisher's statistic (F) has 
been used for significance of the regression model 
(F) at 95% confidence level. The tested companies in 
the first and the second hypothesis are selected and 
classified based on the investment opportunities 
using multivariate statistical method of principal 
component and correlation matrix. In the third and 
the fourth hypothesis are selected and classified 
according to the size of the companies using the 
logarithmic method based on the median. 
 
8. Hypotheses’ Results  

 In testing the first and the second hypotheses 
using three defined ratios (EP, MBVE, and MBVA) 
as well as using Correlation Matrix and Eigen value 
have been calculated as a mutual standard for the 
investment opportunities. The values obtained from 

the Correlation Matrix according to the principal 
components are presented in Table 1 and 2. The first 
component which has the highest value is selected as 
the mutual factor. The reason for selecting the basic 
component is that shows the most distribution or the 
proportion of variance of the population.  
 

Table 1: basic components extracted for the investment 
opportunities 

component 
 

Especial amount 

Total 
Variance 

percentage 

Cumulative 
variance 

percentage 
First 

Second 
Third 

1.418 
.998 
.584 

47.279 
33.264 
19.456 

47.279 
80.544 
100.00 

 
Table 2: Coefficients of the basic components extracted 

Ratio  MBVA MBVE EP 
Principal 

Component 
.835 .841 -.116 

 
Based on the above results, the investment 

opportunities’ Equation is obtained by using 
Coefficients of the first component as follows: 
IOS=.835MBVA+.841MBVE-.116EP 

The above linear equation’s result is 
represented as a factor in the investment 
opportunities of the sample companies. After a 
calculating the mutual factor for all the companies, 
the descriptive statistics for the mutual factor IOS is 
calculated which is presented in table3. 
 
Table 3: descriptive statistics for the mutual factor IOS and 

logarithm of assets (N=101) 

Factor Mean 
standard 
deviation 

Median 

IOS .0662 1.1547 -.2504 
Log Asset 6.013 .671 5.8557 

 
Using the median indicator, the corporate 

based on the investment opportunities factor are 
divided into two groups: a) corporate with low 
investment opportunities (as a sample for the first 
hypothesis), b) corporate with high investment 
opportunities (as a sample for the second hypothesis). 
In the third and the fourth hypotheses the corporate 
based on the logarithm of assets are divided into two 
groups of small corporate and big corporate. The 
median is used for the corporate segmentation. The 
companies higher than the median are considered as 
the big companies (as a sample for the third 
hypothesis) and the companies lower than the median 
are considered as the small companies (as a sample 
for the fourth hypothesis). The descriptive statistic is 
given in the table 3.  
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 According to the test between the Dividend 
Policy, Debt Rate and the Market Value-Added in the 
low-growing companies, the Multiple Correlation is 
.878 and Corrected Coefficient of Determination is 
.761 I.e. almost %76 of Market Value-Added is 
presented by the dividend variable and debt rate 
variable. The regression equation has a significant 
positive slope and both coefficients are on the %5 
Error level note be zero. According to standardized 
coefficient and as the debt rate’s coefficient is higher, 
in this model, the debt rate comparing with the 
dividend policy is more important in order to test the 
Market Value-Added (table 4). 
 
 
Table4: Multiple linear regression of the first hypothesis 

Model 
Unstandardized 

Coefficients 
standardized 
coefficients T Sig. 

B Std.Error Beta 
(Constant) 

MTD 
DIV 

0.634 
0.538 
0.000 

0.064 
0.043 
0.000 

0.886 
0.156 

9.94 
12.56 
2.21 

.000 

.000 

.032 
a.Dependent 

Variable:MEVM 
b.IOS=IOSSMALL 

R = 0.878 
Adjusted R Square = 0.761 

 
 In the second hypothesis in the companies with 

high investment opportunities, the results show that 
multiple correlation coefficients are 0.854 and the 
adjusted coefficient of determination is 0.726. 
According to Regression coefficients, level of 
statistical significance t and Zero coefficient both the 
variables on the %1 error level is rejected (table 5). 
 
 
Table 5: Multiple linear regression of the second hypothesis 

Model 
Unstandardized 

Coefficients 
standardized 
coefficients T Sig. 

B Std.Error Beta 
(Constant) 

MTD 
DIV 

1.209 
.696 
.000 

.132 

.096 

.000 
.595 
.415 

9.16 
7.21 
5.03 

.000 

.000 

.000 
a.Dependent 

Variable:MEVM 
b.IOS= IOSlarge 

R = 0.854 
Adjusted R Square = 0.718 

 
The results of Multiple regression model from 

the third hypothesis show that The multiple 
correlation coefficient is 0.637 and the Adjusted 
coefficient of determination is 0.406. Moreover, 
according to the level of statistical significance t in 
the big companies there is a significant relationship 
between dividend policy and Market Value. 
Nevertheless, there is no significant relationship 
between the debt rate and the Market Value (table 6). 
 
 
 
 

Table 6: Multiple linear regression of the third hypothesis  

Model 
Unstandardized 

Coefficients 
standardized 
coefficients T Sig. 

B Std.Error Beta 
(Constant) 

MTD 
DIV 

.976 

.086 

.000 

.184 

.250 

.000 

 
.039 
.640 

5.30 
.34 
5.65 

.000 

.731 

.000 
a.Dependent 

Variable :MEVM 
b.size=large 

R=.637 
Adjusted R Square =.406 

 
 The results from the fourth hypothesis show that the 
multiple correlation coefficients are 0.884 and the 
adjusted coefficient of determination is 0.773. Zero 
variable coefficients show that in the small 
companies, on the %1 error level, there is a 
significant relationship between the debt rate, 
dividend policy and company value. Furthermore, the 
company’s value is affected by the both variables. 
 
Table 7: Multiple linear regression of the forth hypothesis  

Model 
Unstandardized 

Coefficients 
standardized 
coefficients T Sig. 

B Std.Error Beta 
(Constant) 

MTD 
DIV 

.919 

.527 

.001 

.123 

.072 

.000 

 
.532 
.540 

7.50 
7.36 
7.46 

.000 

.000 

.000 
a.Dependent 
Variable:MEVM 
b.Size=small 

R =.884 
Adjusted R Square =.773 

 
8. Discussions 

According to the theory of free cash flows in 
firms with low investment opportunities, it is 
expected to have free cash flows. Because, these 
companies don’t have opportunities for investing 
surplus cash or they have little cash and the cash they 
have kept in higher levels. From other hand, the 
trusters and the investor are interested to invest in 
companies which have high free cash flow. It is also 
expected the companies with high free cash have 
high debt too. The shareholders expect that such 
companies distribute more shares. Therefore, in 
companies with low investment opportunities due to 
lack or shortage of profitable opportunities and also 
to prevent the stylistic management of cash as well as 
the retaining the firm’s value, distributing the debts 
and dividend, are the best ways capable of increasing 
the market value added of the companies. On the 
contrary, in companies with high investment 
opportunities, the management tries by selecting and 
investment in opportunities with net positive present 
value, to maximize the firm’s value. Hence, in 
companies which have specific free cash 
consumptions and it is expected that this cash to be 
spent as the internal financing resources which are 
less costing than the external financing resources to 
be invested on the profitable opportunities. 
Therefore, in such companies are less affected by the 
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debt ratio and the dividend policy. In the big 
companies the company’s value is also affected by 
the dividend variable but there is no significant 
relationship between the debt rate and the company’s 
value. Moreover, in the small companies because of 
their low flexibility in financing both the dividend 
and the financing affect on the Market Value Added. 
Generally, the results from this research are the same 
as the results from the research has done by Flex and 
Joan in 2008. 

 This research is done without considering the 
mutual effects of debt ratio and the dividend policy 
on the value added. Future researches could be done 
with considering the effects of debt ratio and the 
dividend policy on each other and the also their 
relationship with market value added.  

- It is recommended to investigate the effect of 
capital structure on the market value added of the 
companies for the future researches.  

- It is recommended to study the same topic but 
on the specific industries.  

- It is recommended to study a subject with a title 
like ‘market value added and the stock price 
behavior’  

 -It is recommended the relationship between the 
free cash flows, investment opportunities and 
financing policy to be studied.  

- It is recommended to study the impact of 
increase of dividend from the free cash resource on 
the capital structure. 
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Abstract: The positive outcomes of job satisfaction (job satisfaction) lead to increasing the productivity (promotion 
on ability) ensuring the physical and mental health, and increasing the speed of Training New job skills. This study 
evaluated the effects of occupational stress on job satisfaction. The study sample consisted of gynecologists. 130 
subjects were selected by sampling method. The instruments include a questionnaire of 35 questions on hospital 
stress and 45 questions of job satisfaction. Results indicated that the five components of job stress, can significantly 
predict job satisfaction which explains in total, 79% of the variance in job satisfaction. the results of Friedman test 
showed that the components of job satisfaction (nature of the work itself) has the first rank, salary and benefits 
(compensations and benefits) has the second rank and job promotion (promotion opportunities) has the third rank. 
Results also showed that specialists under 40 years of age have higher job satisfaction than 41 to 50 years old and 51 
to 60 years old groups. It seems that job stress is one of the negative factors on job satisfaction among gynecologists.  
[Morteza Salimi, Minoo Rajai, Hamid Haghighi, Masoud Shareghi, Mojtaba Salimi, Sakineh Fallahi, Seyed Reza 
Mirsoleymani, Ali Akbar Hesam, Soghra Fallahi, Fatemeh Zare, Sakineh Dadipour. Association between job stress 
and job satisfaction among Iranian Gynecologists. Life Sci J 2012;9(4):3583-3586] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 530 
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1. Introduction 

Job satisfaction is one of the necessary and 
valuable components in the promotion of health and 
life satisfaction. Job satisfaction in the field of 
medical and hospital services has always been of 
interest to researchers, because it ensures the 
personnel working in the field of public health. The 
mental and physical health damage to manpower 
expert with the cost savings and convenience is not 
justified by any reason (1).  

Job satisfaction is a general attitude toward 
one's job and so someone who has a high level of job 
satisfaction, has a positive attitude towards his/her 
job (2). Some researchers argue that job satisfaction 
refers to the degree of positive feelings and attitudes 
that people have toward their jobs. This means that 
when someone expresses a high job satisfaction, then 

it can be concluded that she/he really likes her/his 
job, has a good feeling toward his/her job and 
possibly does his/her job correctly (3) . Many factors 
have been associated with job satisfaction one of 
these is job stress. Job stress is the accumulation of 
stress – making factors and job-related situations. In 
other words this is a stress that a certain person faces 
with. Job stress occurs in many occupational groups. 
One of these is the health field. Studies have shown 
that occupational stress is highly prevalent among 
medical staff, including doctors, and can reduce job 
satisfaction (4-8).  

Among these, gynecologists face lots of job 
stress due to long working hours, high stress 
environment, fear of malpractice and the pursuit of 
justice and sensitivity among medical staff that can 
affect their job satisfaction and professional 
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performance (9, 10). This study examines the 
relationship between job stress and job satisfaction 
among female professionals. Although many studies 
have been done in the field of occupational stress 
among medical staff, but there is little evidence on 
the relationship between job stress and job 
satisfaction. Therefore, in this study we investigated 
the relationship between job stress and job 
satisfaction among gynecologists to provide grounds 
for further actions to improve the health system. 
 
2. Material and Methods  

This research study was descriptive - 
correlation, regression analysis. The study sample 
consisted of all gynecologists. 130 doctors were 
selected as sample in the study. Those doctors who 
participated in scientific seminars were chosen for the 
study. All participants in the study were female. 

The instruments included a demographic 
questionnaire (including age, marital status, academic 
rank, location and service history), Hospital job stress 
questionnaire with 35 questions and job satisfaction 
questionnaires. The questionnaire was conducted in 
Iran in 2008. It’s Reliability and validity was done by 
retest and Cronbach’s alpha was 0.84 (11, 12). 
Measuring instrument as well as reliability and 
validity was done in 2009 and Cronbach’s alpha was 
0.89. SPSS software version 19 and descriptive tests 
were used to analyze data.  
 
3. Results  

Descriptive findings showed that 76.2% of 
the sample is comprised of physicians who worked in 
major cities and 23.8 percent of them worked in 
small towns. Also, 23.8 percent of participants were 
Assistant Professors and 13.8 percent, were 
Associates and 1.5 percent were professors and 60.8 
percent were Non-faculty physicians.  

Analysis of the relationship between the 
components of job stress with the components of job 
satisfaction using regression test showed that the 
relationship between job satisfaction and job 
Ergonomic is equal to 0.76 and the coefficient of 
determination or 0.59=R². Thus, the five elements of 
ergonomic factors, role ambiguity, shift, chemical 
factors and the low load are variables that are 

considered as significant predictors of job 
satisfaction. These five factors explain 79 percent of 
job satisfaction variables and are scales which show 
one of the aspects of stress.  

To analyze the characteristics of job 
satisfaction Friedman test was used. The results, from 
the perspective of  gynecologists showed that job 
feature has the first rank  salary and benefits, has the 
second rank  the working conditions has the third 
rank  and job promotion has the lowest rank. Chi-
square value was also 12/99 with 3 degrees of 
freedom at an alpha level of 0/01 was significant. The 
ANOVA test was used to examine age differences in 
job satisfaction among gynecologists.  
 
 
Table 1. Nalues of multiple correlation coefficients 
between the components of job stress and job 
satisfaction 

 Variables R R² 
Step 1 Ergonomic factors 0.76 0.59 
Step 2 Ergonomic factors 0.84 0.71 

Ambiguity 
Step 3 Ergonomic factors 0.87 0.77 

Ambiguity 
Shifts 

Step 4 Ergonomic factors 0.88 0.78 
Ambiguity 
Shifts 
Chemical factors 

Step 5 Ergonomic factors 0.89 0.79 
Ambiguity 
Shifts 
Chemical factors 
Low load  

 
The results showed that there is a significant 

difference with a value of alpha 0.01 with amount of 
F=9.61 among gynecologists in the age range in the 
variable of Job satisfaction. Scheffe's test was used to 
accurately track the differences between age groups. 
Gynecologists under 40 years old have a higher job 
satisfaction than gynecologists of 41 to 50 years old 
or 51 to 60 years old. 
 

 
 
Table 2. Results of ANOVA tests to examine differences in job satisfaction according to age groups 

The source of change SS df MS F P 
Inter- group differences 14.9 3 4.69  

9.61 
 

 
0.01 Intra-group differences 61.55 126 0.48 

Total 75.64 129  
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4. Discussions  
This study examined the relationship 

between job stress and job satisfaction among 
gynecologists. Regression analysis of the relationship 
between job stress and job satisfaction components 
showed that totally five components, ergonomic 
factors, role ambiguity, shifts, and chemical factors 
and low load explain 0.79% of the criterion variables 
of job satisfaction. These components are considered 
as significant predictors of job satisfaction. 
Ergonomic factors refer to the suitability of work 
environment, duties and methods of working with 
staff. And it covers factors such as workers’ abilities 
According to the type of work and energy, physical 
body aspects (anthropometry), and psychological 
studies from the perspective of the relationship 
between people. Ambiguity was also one of the 
factors that lead to job stress. Role ambiguity refers 
to a situation in which some of the information 
necessary to perform the job are inadequate or 
misleading, thus the person does not know what 
others are expecting him to do. Low load of role is a 
condition in which a person's skills are not fully 
utilized (13). The stress from the situation is called 
the low load of role. Anything that is performed 
certainly outside the normal working hours per day 
(7:00 am to 18:00 pm) is called shift. Shift refers to 
issues such as night shift or day shift or fixed period 
or changes in shifts weekly. Shifts are also factors 
which cause job stress.  

Chemical factors such as chemical matters 
used in working environments are the potential 
causes of stress (14). The findings of this study adjust 
with findings of Ghafooriyan, Ghasemi, Ebrahimi, 
Bartam, Abedi (3, 4, and 15). The study of 
importance order of job satisfaction components 
among gynecologists from the perspective of 
gynecologists showed that job characteristic has the 
first rank, salary and benefit has the second rank, 
working condition has the third rank and job 
promotion has the lowest rank. This finding can be 
explained by the theory of Ginzberg et al. Keynes's 
theory refers to both internal and external factors of 
job satisfaction. An internal satisfaction that comes 
from a job Include issues such as working and 
observing development and abilities of the person. 
The external satisfaction includes work conditions, 
wages and bonuses, types and relationships between 
partners. According to Kinzberg and his colleagues, 
the general satisfaction is the result of the interaction 
between internal satisfaction and external satisfaction 
and the results of the present study also confirm the 
same issue (16). 

The results showed that job satisfaction 
decreases with age and younger professionals (under 
40 years) reported higher job satisfaction than older 

professionals (in the range of 41 to 50 years 51 to 60 
years) (3). These findings do not confirm the findings 
of other research (17, 18, and 19). Because Ebadi and 
colleagues found that older practitioners are more 
satisfied with their jobs due to better job 
opportunities and higher relative prosperity (5, 9). 
However, in this study, job satisfaction decreases 
with age. On the other hand we can say that these 
findings are consistent with the findings of Roth et al 
and Mojamed et al. In their study, they showed that 
age is one of the factors affecting job satisfaction. 

Since job stress components are predictors 
(ergonomic factors, ambiguity shifts, chemical 
factors and low load), it is essential to pay attention 
to these issues in order to improve the job satisfaction 
of gynecologists. On the other hand, the increasing 
support for gynecologists and providing counseling 
and psychological services in the field can be a useful 
help for reducing job stress.  
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Abstract: In order to investigate the proliferative and apoptotic effects of garlicin on mouse myeloma cell line 
SP2/0, and to explore the mechanisms of garlicin induced apoptosis, mouse myeloma cell line SP2/0 was used as 
research material. morphological events and calcium dynamics were observed with phase contrast and confocal 
microscopy, mitochondrial transmembrane potential, cell cycle progression and apoptotic rates were detected using 
flow cytometry, and TUNEL staining and agarose gel electrophoresis were performed upon exposure to the drug. 
Garlicin exerts a strong inhibitory effect on SP2/0 cell line, which is dosage and duration dependent. There occured 
typical apoptotic morphological alterations at 48h upon exposure. Calcium dynamics were disturbed, cell cycle was 
arrested at G0/G1 checkpoint, and the ratio of cells in G0/G1 phase was gradually increased while the proportion in 
S phase was reduced with elevated concentration. Mitochondrial transmembrane potential dropped. The viable-
apoptotic and non-viable apoptotic rates were both dose-dependent. Agarose gel electrophoresis revealed that “DNA 
ladders”, a symptom of DNA fragmentation, had taken place. Garlicin could effectively inhibit the proliferation of 
SP2/0 cell line, influence cell cycle progression and induce apoptosis.  
 [Wang H, Li XC, Wang GB. The proliferative and apoptotic effects of garlicin on mouse myeloma cell line 
SP2/0. Life Sci J 2012;9(4):3587-3594] (ISSN:1097-8135). http://www.lifesciencesite.com. 531 
 
Keywords: Garlicin; Mouse myeloma cell line SP2/0; Apoptosis 
 
1. Introduction 

Garlicin, or allitrid, whose chemical name is 
diallyldisulfide, is a sulfocompound extracted from 
garlic bulb. It has a unique pharmacological effect 
against infection, DNA damage, arteriosclerosis, 
plays a protective role in cell viability improvement, 
antioxidation and detoxification (Lv et al., 2006), and 
functions as a strong inhibitor of leukemia, hepatoma, 
oophoroma and gastric carcinoma. Evidence is 
accumulating that correlates daily intake of garlicin 
with defense against carcinogenesis (especially 
cancers in gastrointestinal tract and oral cavity). 
Garlicin can block the synthesis of carcinogens, 
inhibit their activation and reduce the risks of 
teratogenesis, as a result of which extensive attention 
has been attracted in regard to its therapeutic prospect 
(Velmurugan et al., 2003; Leist et al., 1996).  

Statistics have revealed that the incidence of 
myeloma, a common type of carcinoma in mice, is 
increasing year by year, seriously threatening the 
robustness, and even survival, of rodents. Despite the 
fact that chemotherapeutic drugs have some effects in 
the prevention and treatment of myeloma, the 
concomitant side effects and development of 
chemoresistance have made them far from being 
applicable in clinical trials. A new concept is to 
extract active ingredient from medicinal herb for 
administration. In this paper, mouse myeloma cell 
line SP2/0 was used as the research object, to 
investigate the antitumor effects of garlicin and to 

unravel the underlying mechanism to restore the 
apoptotic sensitivity, therefore providing important 
insights in therapeutic strategies.  
 
2. Material and Methods  
2.1 Drug solution preparation 

Garlicin (National institute for the control of 
pharmaceutical and biological products) of 0.5 ml, 
was dissolved with DMSO, filtered for sterilization, 
adjusted to a concentration of 1.5 mg/ml, 
subpackaged, and then preserved at -20  in the ℃
refrigerator. It should be diluted to the required 
concentration with DMEM medium prior to 
treatment, and the final concentration of DMSO 
should be no more than 0.1% in the experiments. 

 
2.2 Cell culture 

Mouse myeloma cell line SP2/0 was 
purchased from Shanghai cell bank, Chinese 
Academy of Sciences, The cells were cultured using 
DMEM medium (Gibico, USA) that contains 10% 
fetal calf serum in a humidified atmosphere at 37℃, 
5% CO2 (Freshney, 2000; Guan et al., 2005; Zhou et 
al., 2004). The culture medium was refreshed when 
its color become yellow; and the cells were passaged 
when 70%-80% confluent (The cells are semi-
adherent and semi-suspended without the need of 
trypsinization when subcultured).  

 
2.3 Growth kinetics 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3588 

Following the method of Gu et al (2006). 
and Kong et al (2007), the SP2/0 cells were plated 
onto 24-well microplates at the concentration of 
2.5×104 cells/well and cultured up to 7 days. Cells 
were harvested from three wells per day and counted. 
The mean values were used to plot a growth curve 
and to calculate the population doubling time (PDT).  
 
2.4 Morphological observation 
2.4.1 inverted phase contrast microscope 
observation 

The cells were plated on each well of 6-well 
microplates at the concentration of 4×105 cells/well, 
and treated with garlicin 24 h later. They were 
observed under a phase-contrast microscope at 48 h 
upon treatment.  

 
2.4.2 confocal microscopy observation 

To investigate their chromatinic alterations, 
the cells from a single well were harvested, pelleted, 
resupended and stained with 6 μl AO and EB solution 
(both 2 mg/ml in ethanol). Incubated at room 
temperature in the dark for 5 min and then observed 
using confocal microscopy (Nikon TE-2000-E, 
Japan) immediately.   

 
2.5 Annexin V-FITC/PI double staining 

Cells upon garlicin treatment were collected, 
and then spun at 1200 rpm, 4℃ for 10min. With 
supernatant discarded, they were washed with 
precooled PBS twice, 106 cells of which were then 
resuspended with 500 μl Binding Buffer and stained 
with 5 μl AnnexinV-FITC (20mg/L) and 5 μl PI 
(20mg/L) in the dark for 15min at room temperature. 
The samples were analysed with FCM (BD 
FACSCalibur, USA) within 1 h.  

 
2.6 TUNEL staining  

TUNEL microslides were prepared using In 
Situ Cell Death Detection Kit (Roche, UK). 
Apoptotic SP2/0 cells emitted green fluorescence. 
Count 1000 cells from each of 10 large visual fields 
randomly selected for subsequent calculation. The 
positive rates were regarded as apoptosis rate.  

 
2.7 Agarose gel electrophoresis 

SP2/0 cells treated for 48 h were harvested, 
washed twice with PBS and then mixed with lysis 
buffer. After proteinase K added in, the cells were 
digested for about 12 h at 56℃. The products were 
extracted using phenol-chloroform, deposited with 
cold ethanol, and dissolved in TE buffer. DNA 
samples were detected by 20 g/L agarose gel 
electroresis at 150 v for 40min. The results were 
photographed and observed for the formation of 
DNA ladders. 

2.8 Calcium dynamics 
Cell suspension was plated into 6-well 

microplates at the concentration of 4×105 cells/well, 
cultured for 24 h, and then treated with garlicin. The 
cells were harvested, washed twice with PBS and 
stained with 200 μl Fluo-3/AM solution (15 μmol/L 
in 30 mmol/L HEPES) for 30 min. Then, they were 
washed thrice with PBS and observed under a 
confocal microscope (Nikon TE-2000-E, Japan) 
immediately.  

 
2.9 Cell cycle analysis 

Cells upon garlicin treatment were collected, 
and then spun at 1200 rpm, 4  ℃ for 10min. With 
supernatant discarded, they were washed with 
precooled PBS twice, resuspended in ice-cold 70% 
ethanol (v/v), and kept at 4  ℃ overnight.Pelleted and 
washed twice with PBS, the samples were stained 
with PI solution (PI 0.05 mg/ml, RNase 0.02 mg/ml, 
NaCl 0.585 g/ml, sodium citrate 1 mg/ml, pH 7.2-
7.6)  at 4  for 30℃ min(Zhang et al., 2007). The cells 
were filtered using 400-mesh sieve, and then detected 
with FCM (BD FACSCalibur, USA) immediately. 

 
2.10 Detection of mitochondrial transmembrane 
potential 

Cells upon garlicin treatment were collected, 
and then spun at 1200 rpm, 4  ℃ for 10min. With 
supernatant discarded, they were washed with 
prewarmed PBS twice. The cells were stained with 
Rhodamine 123 (5 μg/ml in PBS, pH 7.4) and 
incubated at 37 ℃ in the dark for 1 h. Washed thrice 
with prewarmed PBS (Zhang et al., 2006), they were 
resuspended and analysed using FCM (BD 
FACSCalibur, USA) immediately.  
 
3 Results 
3.1 Growth kinetics 

The cells were in the latent period in the first 
to second days, then entered into the logarithmic 
growth phase in the second to fourth days, and 
presented a typical S-shaped growth curve. The 
concentration reached its peak in the fourth day; Cell 
entered the plateau phase in the fifth day, followed by 
an overall degeneration thenceforth (Figure 1).  
 
3.2 Morphological observation 
3.2.1 inverted phase contrast microscope 
observation 

Cells upon garlicin treatment for 48 h were 
observed, and the results suggested that typical 
apoptosis morphological changes, for example, cell 
shrinkage, membrane blebbing, cytoplasmic 
condensation, the generation of apoptotic bodies and 
so on (Figure 2). The treatment produced a dose-
dependent increase in apoptotic rate.  
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Figure 1.  The growth curve of SP2/0 cell line 
 
3.2.2 confocal microscopy observation 

Apoptotic Necrotic cells gradually increased 
upontreated with by garlicin treatment at the 
concentrations of 2μg/ml, 4μg/ml and 6μg/ml with 
elevated drug dose. In a sharp contrast, most of the 
population switch to viable-apoptotic state treated 
with 8μg/ml, 10 μg/ml garlicin, from which it could 
be inferred that apoptotic effects of 8μg/ml and 10 
μg/ml garlicin were optimal on SP2/0 cells (Figure 
3). 

 

 
 
Figure 2. Morphological alterations of SP2/0 cell 
with garlicin treatement for 48 h (10×) (Arrows point 
to apoptotic cells) A. control; B. 2 μg/ml; C. 4 μg/ml; 
D. 6 μg/ml; E. 8 ug/ml; F. 10 μg/ml.  

 
Normal cells possess brown fluorescent 

cytoplasm and slightly green nuclei. Yellow 

fluorescent cells with condensed nuclei were viable-
apoptotic ones, and those with only red fluorescence 
or and condensed nuclei were in non-viable-apoptotic 
phase. In order to investigate the apoptotic effects 
with protracted time, SP2/0 cells treated with garlicin 
were at 60 h were stained with EB and observed with 
confocal microscopy. There were a large number of 
apoptotic cells upon the treatment with 2 μg/ml 
garlicin, whereas in other groups mass necrosis had 
taken place,giving rise to the speculation that garlicin 
could lead the treated cells to a flexible cell death, in 
other words, to apoptosis at lower concentration and 
to necrosis at higher concentration.   
 

 
 

Figure 3. Morphological alterations of SP2/0 cell 
with garlicin treatement for 48 h (40×) (Arrows 
point to apoptotic cells). A. control; B. 2 μg/ml; C. 
4 μg/ml; D. 6 μg/ml; E. 8 μg/ml; F. 10 μg/ml.  

 
3.3 AnnexinV-FITC/PI double staining 
 

The apoptotic rate increased with elevated 
concentration upon garlicin treatment at 48 h, 
indicating that concentrations of 4 μg/ml, 6 μg/ml, 8 
μg/ml were already adequate for apoptosis inducing 
of SP2/0 cells. To the contrary of those of control, 
viable-apoptotic and necrotic rates in treated samples 
were considerably high, therefore supporting the 
concept that garlicin was a potent antitumor drug by 
means of apoptosis (Figure 4 and Table 1).  
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3.4 TUNEL staining 

Postive cells occurred in all the samples 
(Figure 5), in particular evident in the treated groups 
with 6 μg/ml, 8 μg/ml and 10 μg/ml garlicin, which 
concentrations seems to have satisfactory apoptotic 
effects on SP2/0 cells. Positive cells were those with 
green fluorescences. 

 

 
 
Figure 4. Apoptosis rate of SP2/0 cell with garlicin 
treatment for 48 h. A. control; B. 2 μg/ml; C. 4 
μg/ml; D. 6 μg/ml; E. 8 μg/ml; F. 10 μg/ml.  

 
Table 1 Apoptosis rates of SP2/0 cell line upon 

garlicin treatment for 48 h（ SDX  , n=3） 
group apoptotic rate(%) 
control 
2 μg/ml 
4 μg/ml 
6 μg/ml 
8 μg/ml 
10 μg/ml 

1.3±0.11 
12.23±0.94** 
33.84±3.33** 
44.77±4.27** 
59.7±5.19** 
62.4±5.66** 

Statistical significance to control is marked with (*) 
(P<0.05) and (**) (P<0.01) 

 
3.5 DNA alterations 

After the initiation of apoptotic signaling, 
chromatinic DNA is cleaved by several families of 
nuclease that is specifically activated in programmed 
cell death. As it was shown in Figure 6, DNA ladders 
appeared in DNA samples extracted from garlicin 
treated SP2/0 cells, indicating that chromatin 
fragmentation had taken place.  
 
3.6 Calcium dynamics 

The cellular distribution of free calcium in 
SP2/0 cells suggested that there was a dose-
dependent calcium release upon garlicin treatment at 

48 h (Figure 7). The strongest positive signals 
occurred in the cells treated with 6 μg/ml, 8 μg/ml 
and 10 μg/ml garlicin, which gave rise to the 
hypothesis that garlicin induced apoptotic cascade 
were transducted in a large part by the accumulation 
of free calcium.  
 

 
 
Figure 5. TUNEL staining of garlicin treated SP2/0 
cells at 48 h. A. Negative control (10×); B. Positive 
control (10×); C. 2 μg/ml (40×); D. 4 μg/ml (40×); E. 
6 μg/ml (40×); F. 8 μg/ml(40×); G. 10 μg/ml (40×)  

 
3.7 Cell cycle progression 

At 48 h upon garlicin treatment, there were 
increasing proportions of populations in G1 phase 
and decreasing proportions of those in G2 phase with 
elevated garlicin concentration (Figure 8 and Table 
2), indicating that cell cycle progression was likely to 
have been blocked at S/G2 checkpoint.  

 
3.8 Mitochondrial transmembrane potential 

Mitochondrial transmembrane potential of 
SP2/0 exhibited a dose-dependent decrease upon 
garlicin treatement at 48 h, which was regarded as a 
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symbolic event in apoptotic signalling cascade 
(Figure 9 and Table 3).  

 

 
 
Figure 6. Electrophoresis image of sp2/0 cells treated 
with garlicin for 48 h. M. marker; 1. control; 2. 6 
μg/ml; 3. 8 μg/ml; 4. 10 μg/ml.  
 

 
 
Figure 7. Calcium dynamics of SP2/0 cells treated 
with garlicin at 48 h (40×). (Arrow point to apoptotic 
cells) A. control; B. 2 μg/ml; C. 4 μg/ml; D. 6 μg/ml; 
E. 8 μg/ml; F. 10 μg/ml.  

 

 

 
 
Figure 8. Cell cycle analysis of SP2/0 cells treated 
with garlicin for 48 h. A. control; B. 2 μg/ml; C. 4 
μg/ml; D. 6 μg/ml; E. 8 μg/ml; F. 10 μg/ml. 
 
Table 2 Cell cycle analysis of SP2/0 cells treated with 

garlicin for 48 h（ SDX  , n=3）  
phase G1(%) S(%) G2 (%) 
control 
2 μg/ml 
4 μg/ml 
6 μg/ml 
8 μg/ml 
10 μg/ml 

41.24±5.66 
49.76±6.48* 
49.89±5.87* 
55.70±5.92** 

79.68±6.48** 
96.56±7.34** 

44.17±4.78 
34.25±3.13* 
32.12±3.39** 
44.15±4.36 
20.67±3.01** 
0.09±0.01** 

8.45±1.34 
15.80±2.39** 
15.43±1.98** 
1.15±0.08** 
0.06±0.01** 
2.54±0.14** 

Statistical significance to control is marked with (*) 
(P<0.05) and (**) (P<0.01) 

 
4. Discussion 

Tumorigenesis, a multi-step process evolves, 
rests gradually to a large extent on the deregulated 
tempo of cell division. It has been noted that drug 
elicited apoptosis of malignant cells is one of the 
efficacious therapies in clinical trials (Hino et al., 
1996; Hirsch et al., 2000). This study adopted a 
variety of metheods to detect cell proliferation and 
apoptosis, and the results we obtained proved that 
garlicin at a certain concentration inhibited the 
proliferation of SP2/0 cells and induced apoptosis, 
playing a outstanding role in anti-tumor.  
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4.1 Morphological observation 
Apoptosis, which is defined as programmed 

cell death, has unique morphological characteristics, 
such as cell plasma membrane "blebbing", 
concentration of cytoplasm and nuclear material and 
chromatin, emergence of apoptotic bodies (Nagata, 
1997). SP2/0 cells took on typical apoptotic 
morphology after treatment by garlicin. 
4.2 AnnexinV-FITC/PI double staining 

In normal cells, phosphatidylserine (PS) is 
only found in the cytoplasmic surface of cell 
membrane. While in early apoptosis, PS is transferred 
to the extrocytoplasmic surface by the invertion of 
cell membrane. Annexin V is a phospholipid binding 
protein with a high affinity for PS. Thus Annexin V 
is used frequently to detect early apoptosis. Annexin 
V-FITC/PI double staining is a better method on 
detection of apoptosis and distinction of necrotic cells 
(Shu et al., 2009). For PI can not go through the cell 
membrane in normal cells to stain the nuclei, but for 
necrotic cells. Compared with PI single staining, 
Annexin V-FITC/PI double staining can detect the 
early apoptotic cells more sensitively. Quantitative 
detection of apoptotic rate by flow cytometry showed 
that garlicin could induce apoptosis of SP2/0 cells 
with concentration-dependency.  

 

 
 
Figure 9. Mitochondrial transmembrane potential of 
SP2/0 cell with garlicin treatement for 48 h. A. 
control; B. 2 μg/ml; C. 4 μg/ml; D. 6 μg/ml; E. 8 
μg/ml; F. 10 μg/ml.  

 

 

Table 3 Mitochondrial transmembrane potential of SP2/0 cell with garlicin treatement for 48 h （ SDX  , n=3） 
group control 2 μg/ml 4 μg/ml 6 μg/ml 8 μg/ml 10 μg/ml 
mitochondrial 
transmembrane potential 
(ΔΨ) 

 
32.20±4.59 

 
31.06±4.48 

 
30.23±4.36 

 
7.17±1.13** 

 
4.14±1.12** 

 
2.25±0.09** 

Statistical significance to control is marked with (*) (P<0.05) and (**) (P<0.01) 
 
4.3 DNA alterations 

Cells experience specific cascade 
biochemical reactions during the process of 
apoptosis. The chromatin DNA is degraded, by 
activated endonuclease which is dependent on Ca2+ 

and Mg2+, into 180bp - 200bp or multiple fragments 
that are called DNA ladders (Srivastava et al., 2009). 
DNA fracture is a landmark event in the late period 
of apoptosis. TUNEL method is considered one of 
the basic method to study apoptosis. Electrophoresis 
recorded the emergence of typical DNA ladders, and 
proved that garlicin can degrade chromatin DNA of 
SP2/0 cells into 180bp - 200bp. The results of 
TUNEL assay suggested that the treated cells, to the 
contrary of the control, exhibited higher apoptotic 
rate. 
 
4.4 Calcium dynamics 

In normal cells, Ca2+ is major combind with 
proteins that store in the endoplasmic reticulums and 
mitochondria. Generally there is little dissociative 

Ca2+, only when receiving external stimuli to release 
as signal molecule. Almost all the cell responses, 
involve contraction, exocytosis, gene expression and 
apoptosis, are controlled by the change of partial or 
total dissociative Ca2+ concentration. Research has 
shown that the excessive accumulation of 
intracellular free Ca2+ can lead to occurrence of 
apoptosis (Jiang et al., 1994). Accumulating evidence 
has linked intracellular Ca2+ signaling system closely 
with apoptosis. As a second message, cellular Ca2+ 
plays a pivotal role in apoptotic signaling cascade 
(Sakamoto et al., 1997). Intensified Ca2+ signal in 
garlicin treated cells at 48 h indicated that garlicin 
could induce apoptosis through the perturbation of 
Ca2+ homeostasis.  
 
4.5 Cell cycle progression 

It is generally believed that physiological 
and pathological apoptotic stimuli are also correlated 
with cell cycle progression (Siegers et al., 1999). 
Unscheduled proliferation constitutes a key step in 
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canceration, and an altered division speed would 
eventually lead to malignant transformation and 
neoplastic growth (Frantz et al., 2000). In current 
consideration, cell cycle arrest would induce 
apoptosis which occurs at the same stage, and 
regulation of cell cycle can affect cell apoptosis as 
well as cell proliferation. Many apoptotic stimulation 
signals affects apoptosis and cell cycle at the same 
time and in the same mechanism. Therefore, 
detection of cell cycle is a important apoptotic 
evaluation. On the other hand, through blocking cell 
cycle to induce apoptosis is a new target for 
anticancer drugs. DNA histograms of SP2/0 cells 
treated with garlicin were detected and the results 
showed that garlicin influenced cell cycle progression 
in a dose-dependent manner. The percentage of 
population in G1 and S phase increased and that in G2 
phase decreased, indicating that cell cycle was 
arrested at G1/S checkpoint. It is herein speculated 
that garlicin could exert a disruption effect on the 
DNA replication of SP2/0 cells, affect distribution of 
cell cycle, and promote apoptosis finally. This study 
will provide important experimental basis for the 
future mechanism study of garlicin induced apoptosis 
in SP2/0 cells. 
 
4.6 Mitochondrial transmembrane potential 

In the apoptosis process, many important 
events are closely related with the mitochondria 
(Bouchier-Hayes et al., 2005). The study of apoptosis 
mechanism shows that mitochondria play a key role 
in the process of apoptosis. Concretely, mitochondrial 
transmembrane potential decreases when cell 
apoptosis is induced (Armstrong, 2006), leading to 
the increase of membrane permeability and open of 
mitochondrial permeability transition pores (Dias et 
al., 2005; Lucken-Ardjomande et al., 2005), where 
after, the cytochrome C (Mohamad et al., 2005), 
apoptosis inducing factor (AIF) ( Liu et al., 1997), 
etc. enter the cytoplasm, causing the apoptosis. The 
decline of mitochondrial transmembrane potential is 
considered to be the first event during apoptotic 
cascade reactions, it occurs before occurrence of 
apoptotic characteristics of cell nuclei. Flow 
cytometry is commonly used to detect the change of 
mitochondrial transmembrane potential. 

In this study, cells were labeled with Rh-123 
to detect the change of mitochondrial transmembrane 
potential using flow cytometry. Decrease of 
mitochondrial transmembrane potential took place 
when the SP2/0 cells were treated with garlicin. 
Consonantly membrane permeability increase, 
cytochrome C enter the cytoplasm from 
mitochondria, and combine with apoptotic protease 
activating factor-1, activate Caspase-9, then activate 
Caspase-3, start Caspase cascade reaction, promote 

apoptosis. Our finding that garlicin induces apoptosis 
of SP2/0 cells relate to mitochondrial pathway further 
supports the important role of mitochondria in 
apoptotic cascade reactions. 
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Abstract: Generation system reliability is an important factor in the long term planning for future system capacity 
expansion to make sure that the total installed capacity is sufficient to support demand. The planning process utilizes 
reliability indices as criteria to decide on new investments in new generation capacities. Generation system 
reliability is evaluated by using different indexes. In this paper, loss load of expectation (LOLE) is simulated to 
evaluate the system reliability. Effects of the system parameters such as forced outage rate (FOR) are tested on the 
LOLE index. 
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1. Introduction 

Electricity has been the driving force for 
economies of the world and provides day-to-day 
necessity for the population in the world. The 
generation, transmission and retailing of electricity 
have existed hundreds of years in providing the much 
needed electricity. Due to the nature of electricity 
systems, the variable demand at every moment needs 
to be met by consistent electricity supply in making 
sure the continuous availability of the resources. Not 
meeting the demand in any case will lead to a huge 
loss of income to the generators as well as to the 
consumers. The reliability of the generation, 
transmission and distribution of electricity in this 
sense is crucial for the continuous supply of 
electricity to meet the demand. 

A modern power system is complex, highly 
integrated and very large. Fortunately, the system can 
be divided into appropriate subsystems or functional 
areas that can be analyzed separately [1]. These 
functional areas are generation, transmission and 
distribution. The function of the generation system is 
to make sure enough capacity is available to meet the 
load/demand at any time. Transmission and 
distribution systems need to be reliable in making 
sure the electricity generator can be delivered to the 
consumers. System planners have been assigned the 
role of planning for forecasting the load into the 
future and plant capacity addition to meet the load 
and provide a level of reliability in case some of the 
plants are out on maintenance or breakdown. 
Probabilistic method is often used to determine the 
system reliability and the system reliability can be 
summed up into a single value, the reliability indices. 
Reliability studies are conducted for two purposes. 

Long-term evaluations are performed to assist in 
system planning and short-term evaluations to assist 
in day to day operating decisions. In short, these 
reliability indices (for long-term evaluations) are 
used by system planners and the authorities to decide 
on and advice for new investments in building new 
generation capacities [1]. 

Generation system reliability is an important 
aspect in the planning for future system capacity 
expansion. It provides a measurement of reliability or 
adequacy to make sure that the total generation 
system capacity is sufficient to provide adequate 
electricity when needed [1]. 

In this paper an important reliability index 
LOLE is evaluated for generation system. The 
proposed index is simulated by using analytically 
method. Effects of changing system parameters such 
as FOR are tested on the LOLE. 
2. Generation system reliability 

Reliability has been and always is one of the 
major factors in the planning, design, operation, and 
maintenance of electric power system. Generation 
system reliability focuses on the reliability of 
generators in the whole electric power system where 
electric power is produced from the conversion 
process of primary energy (fuel) to electricity before 
transmission. The generation system is an important 
part of the electricity supply chain and it is crucial 
that enough electricity is generated at every moment 
to meet the demand. Generating units will 
occasionally fail to operate and the system operator 
has to make sure that enough reserve is available to 
be operated when this situation happens [2-31]. 

Reliability of the generation system is divided 
into adequacy and security [32]. System adequacy 
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relates to the existence of sufficient generators within 
the system to satisfy the consumer load demand or 
system operational constraints. System adequacy is 
associated with static conditions of the system and do 
not include system disturbances. System security on 
the other hand relates to the ability of the system to 
respond to disturbances arising within the system. 
Therefore system security is associated with the 
response of the system to whatever perturbation it is 
subjected to. In this study, the reliability evaluations 
will be focused on the generation system adequacy 
and will not take into account system security. 

The basic modeling approach for the 
generating system adequacy assessment consists of 
three parts as shown in Figure 1. The generation and 
load models are convolved to form an appropriate 
risk model where the element of interest is the risk of 
generation capacity less than the load. In short, 
adequacy evaluation of generation systems consists 
of four general steps as Figure 1: 
(i) Create a generation capacity model; (ii) create a 
load model; (iii) combined the generation capacity 
model with load model to obtain a risk model and 
(iv) calculating indexes. 

 
Figure 1: Generation reliability evaluation process 

 
Analytical methods or Monte Carlo simulation 

[33] can be used to calculate the reliability indices. 
Analytical techniques represent the system by 
analytical models and evaluate the indices from these 
models using mathematical solutions. Monte Carlo 
simulations, on the other hand estimate the indices by 
simulating the actual process and random behavior of 
the system, treating the problem as a series of 
experiments. The reliability indices obtained indicate 
the ability of the generating facilities to meet the 
system demand. 

In the analytical method, the generating 
system model used for generation capacity adequacy 
assessment is a Capacity Outage Probability Table 
(COPT) which can be created using the recursive 
technique. As for the load model, the daily peak load 
or hourly load for a period of one year is normally 
used to form the Load Probability Table (LPT). 

3. Load model 

The load in a power system in any time period 
is a stochastic process, which is difficult to describe 
with a simple mathematical formula. Different 
models are created, starting from rimary load data 
and according to the need to calculate reliability. 
Primary load data will provide a minimum amount of 
data that is needed to establish an hourly 
chronological load profile. Most primary load data 
consist of the percentage of maximum monthly load 
or weekly load in a year, the load in 24 hours in a 
typical day in each season and the maximum load in 
each day in a week. With the percentages of these 
data available and the annual peak load known, the 
hourly chronological load profile can be established. 
4. Forced Outage Rate 

There are many concepts in reliability 
evaluation such as: failure rate, repair time, 
unavailability, forced outage rate (FOR) and etc. Unit 
unavailability is also known conventionally as 
“forced outage rate” (FOR), although the value is not 
a rate. The FOR is defined as below. 
 

hoursserviceInhoursoutageForced

hoursoutageForced
FOR




 

(1) 

 
The FOR is calculated for a long period of 

time (e.g. 365 days), is the same index as the 
unavailability. 
5. Generation system reliability indices 

The quantification of reliability is an important 
aspect of generation system reliability assessment. 
The measurement used to quantify reliability of a 
generation system is given various reliability indices. 
These reliability indices are used to assess the 
reliability performance of a generation system against 
some predetermined minimum requirements or 
reliability standards, compare alternative designs, 
identify weak spots and determine ways for 
correction in the generation system and to be 
integrated with costs and performance considerations 
for decision making. These indices are better 
understood as estimates of system-wide generation 
adequacy and not as absolute measures of system 
reliability [18]. 

Basically, system reliability evaluations can be 
divided into deterministic and probabilistic. The most 
common deterministic indices are the Reserve 
Margin and the largest set in the system. An 
important shortcoming of these methods is that they 
do not account for the stochastic nature of system 
behavior. 

Probabilistic methods can provide more 
meaningful information to be used in design and 
resource in planning and allocation. There are two 
approaches that use probabilistic evaluation. The 
analytical methods and Monte Carlo simulation as 
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can be seen from Figure 2. The analytical methods 
represent the system by mathematical models and use 
direct analytical solutions to evaluate reliability 
indices from the model. As for the Monte Carlo 
simulation, reliability indices are estimated by 
simulating the actual random behavior of the system. 
So of the commonly used probabilistic reliability 
indices are Loss of Load Probability (LOLP), Loss of 
Load Expectation (LOLE), Loss of Energy 
Probability (LOEP), Loss of Energy Expectation 
(LOEE), Expected Energy Not Served (EENS), and 
Loss of Load Frequency (LOLF) and Loss of Load 
Duration (LOLD). Most of these indices are basically 
expected values of a random variable. Expectation 
indices provide valid adequacy indicators which 
reflect various factors such as system component 
availability and capacity, load characteristics and 
uncertainty, system configurations and operational 
conditions, etc [1]. Typical reliability indices used in 
power system evaluations and their categorizing is 
shown in Figure 2. 

Figure 2: Generation system reliability assessment 
indices category 
 
6. Loss of load expectation 

The LOLE risk index is the most widely 
accepted and used probabilistic method in system 
reliability evaluation for generating systems. Two 
models are required and employed. One is the 
previously studied Load Duration Curve (LDC), and 
the other is the COPT. These two models are 
convolved (combined) in the process. The unit of the 
LOLE is in days per year (d/y) or hours per year 
(h/y). The LOLE evaluation method is expressed in 
the following mathematical formula: 
LOLE= POi⨯TOi  (h/year)    (2) 
where, POi: probability of capacity outage i and TOi: 
time of capacity outage i (h/year). 

It is clear that the capacity outages less than 
the reserve will not cause a loss of load. 

7. Case study 
In this section a numerical case study is 

carried out for reliability evaluation. Table 1 shows 
the proposed generation test system. This system 
contains four generation companies with six units. 
The system data and capacity of units are considered 
as typical. The load model is also considered as 
Figure 3. 
 
Table 1: Generation system details 

Generation 
Company 

Number of 
units 

Capacity of 
each unit (MW) 

FOR 

1 2 25 0.03 
2 2 40 0.02 
3 1 50 0.01 
4 1 100 0.01 

 
Table 2: COPT for the test system 

Capacity 
Outage (MW) 

Probability 

0 0.88565791683600000 
25 0.05478296392800000 
40 0.03614930272800000 
50 0.00894603956400000 
50 0.00084715923600000 
65 0.00223603934400000 
75 0.00055336327200000 
80 0.00036887043600000 
90 0.00036514447200000 
90 3.45779280000000e-05 
100 0.00894603956400000 
100 8.55716400000000e-06 
105 2.28167280000000e-05 
115 2.25862560000000e-05 
125 0.00055336327200000 
130 3.72596400000000e-06 
130 3.52836000000000e-07 
140 0.00036514447200000 
140 3.49272000000000e-07 
150 9.03640360000000e-05 
150 8.55716400000000e-06 
155 2.30472000000000e-07 
165 2.25862560000000e-05 
175 5.58952800000000e-06 
180 3.72596400000000e-06 
180 3.56400000000000e-09 
190 3.68832800000000e-06 
190 3.49272000000000e-07 
200 8.64360000000000e-08 
205 2.30472000000000e-07 
215 2.28144000000000e-07 
230 3.76360000000000e-08 
230 3.56400000000000e-09 
240 3.52800000000000e-09 
255 2.32800000000000e-09 
280 3.60000000000000e-11 

 Sum of probabilities=1 
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Figure 3: Daily peak demand of year 
 
8. Simulation results 

In this section LOLE index is calculated for 
the proposed test system. The procedure presented in 
section 6 is used to computing LOLE. In first the 
Capacity Outage Probability Table (COPT) is 
derived. Table 2 shows the COPT and the probability 
of different outages is listed. 
 
LOLE index is calculated as mentioned above. In this 
regard, the LOLE is obtained as below. 
 
LOLE = 5.2281 (h/year)    (3) 
 

In order to show the sensitivity of LOLE 
index to the system parameters, an evaluation is 
carried out and the results are listed in Table 3. It is 
seen that changing FORs and load has a direct effect 
of the reliability of generation system. 

 
Table 3: Effect of changing parameters on the LOLE 

index 
Parameter changing LOLE (h/year) 

FOR unit 25 MW=0.01 4.4183 
FOR unit 25 MW=0.05 6.0350 
FOR unit 40 MW=0.05 6.7380 
FOR unit 50 MW=0.05 6.5868 
FOR unit 100 MW=0.1 50.9910 

Increasing load by 10% in all 
levels 

7.4467 

decreasing load by 10% in all 
levels 

1.4118 

 
Conclusions 

In this paper a commonly used reliability 
index of generation system LOLE was successfully 
calculated and evaluated. Different conditions and 
changing were considered. COPT was carried out and 
then the reliability calculated. Simulation results 
showed that changing components FOR and load 
level can directly affect of the system total reliability. 
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Abstract: Adherence to Highly Active Antiretroviral Treatment (HAART) is the most important factor in predicting 
an HIV-infected patient treatment outcome. The objective of this paper is to examine the key determinants of 
adherence to HAART in a resource-limited setting. A total of 925 HIV-infected patients on antiretroviral treatment 
were studied using a self-reported adherence questionnaire. We analysed the data using multiple logistic regression. 
We found that adherence was less likely if the patient had diarrhoea (aOR=0.081; 95% CI 0.034-0.192), vomiting 
(aOR=0.131; 95% CI 0.058-0.294), simply forgot their medication (aOR=0.080; 95% CI 0.033-0.197), used herbal 
medicine (aOR=0.227; 95% CI 0.103-0.501), used religious treatment (aOR=0.067; 95% CI 0.027-0.165) or had to 
travel too far to get their medication (aOR=0.264; 95% CI 0.111-0.632). Adherence was more likely with the use of 
the alarm clock (aOR=6.712; 95% CI 2.747-16.397), if they accepted their HIV status (aOR=4.727; 95% CI 1.960-
11.403), had self-efficacy (aOR=4.711; 95% CI 2.062-10.761); were older (aOR=5.119; 95% CI 2.159-12.14), had 
higher education (aOR=1.430; 1.108-1.844) and had higher income (aOR=9.993; 95% CI 3.175-31.454). In 
conclusion, healthcare providers should treat adverse effects as effectively as possible, discourage the use of 
alternative treatments, provide counselling, encourage the alarm clock use and look into providing HAART closer to 
the patient’s home to improve adherence. 
[Umar Yagoub, Bulgiba AM, Peramalah D, Lee C, Chik Z. Factors affecting adherence level to HAART 
(Adherence predictors) in Kuala Lumpur, Malaysia. Life Sci J 2012;9(4):3600-3603] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 533 
 
Keywords: HAART, HIV, self-reported, adherence predictors 
 
1. Introduction 

The provision of Highly Active 
Antiretroviral Therapy (HAART) has been credited 
with having a positive effect on the lives of people 
living with HIV/AIDS in Malaysia (Mazlan et al., 
2006; Wolfe et al., 2010). Many factors have been 
associated with patients’ behaviour of taking 
HIV/AIDS medication correctly as prescribed by 
their physician (Chesney, 2000; Do et al., 2010; 
Maqutu et al., 2010). 

To our knowledge there have been no 
published studies in Malaysia on adherence to 
HAART and associated factors in HIV positive 
patients on HAART. Thus, in this study we aimed at 
determining the factors affecting the adherence level 
in HIV-positive patients in the Malaysian setting. 
 
2. Material and Methods  

This study was conducted between October 
2010 and November 2011 in a large tertiary level 
infectious disease-focused hospital in Malaysia. Nine 
hundred and twenty five adult (18 years and above) 
HIV-positive Malaysian nationals receiving HAART 
were recruited into a perspective cohort study aimed 

at studying adherence to HAART. This paper is from 
the first part of that study.   

Eligible participants filled a culturally 
adapted and modified self-reported Adult Clinical 
Trail Group (ACTG) follow up questionnaire which 
has been used in many international studies (M. A. 
Chesney et al., 2000; M.A. Chesney et al., 2000; 
Gross et al., 2009; Levine et al., 2006; Peltzer et al., 
2010)   

Collected data were entered into SPSS 
version 16, checked for consistency and cleaned. 
Multiple logistic regression was used to determine 
the effect of independent variables on the 
dichotomized adherence level measured by overall 
self-reported adherence questionnaire. Odds ratios 
were computed with 95% CI and interpreted 
accordingly. This study was approved by both the 
University of Malaya Medical Centre Research 
Ethics Committee (IRP Reference # 714.14) and 
Ministry of Health Malaysia. 

 
3. Results 

Of the eligible participants or 925 
participants (94.6%) completed the questionnaire and 
their data was analyzed. The majority were males 
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(76.3%), Chinese (63.2%), aged 31-34 years (36.5%), 
who were married (62.3%). Table 1 displays their 

socio-demographic characteristics. Table 2 displays 
the final multiple logistic regression model results.  

 
Table 1: Socio-demographic characteristics of adherent and non-adherent HIV positive patients using self-

reported adherence questionnaire 
Variable  Adherent 

(%) 
Not Adherent 

(%) 
 Total 

(%) 
OR (95%CI) 

Gender     
Female  
Male 
Total 

 
171 (78.1) 
585 (82.9) 
756 (81.7) 

 
48 (21.9) 
121 (17.1) 
169 (18.3) 

  
219 (23.7) 
706 (76.3) 
925 (100) 

 
Reference category 
0.736 (0.506, 1.072) 

Religion 
Islam 
Buddhism 
Hinduism 
Christianity 
Taoism 
Others  
Total 

 
215 (83.3) 
368 (82.1) 
40 (75.5) 
82 (84.5) 
39 (70.9) 
12 (85.7) 
756 (81.7) 

 
43 (16.7) 
80 (17.9) 
13 (24.5) 
15 (15.5) 
16 (29.1) 
2 (14.3) 
169 (18.3) 

  
258 (27.9) 
448(48.4) 
53 (5.7) 
97 (10.5) 
55 (5.9) 
14 (1.5) 
925 (100) 

 
Reference category 
0.794 (0.171, 3.692) 
0.270 (0.034, 2.117) 
1.232 (0.234, 6.478) 
0.312 (0.056, 1.725) 
0.794 (0.082, 7.651) 

Ethnicity 
Malay 
Chinese 
Indian 
Others 
Total 

 
209 (83.6) 
474 (81.0) 
57 (79.2) 
16 (88.9) 
756 (81.7) 

 
41 (16.4) 
111 (19.0) 
15 (20.8) 
2 (11.1) 
169 (18.3) 

  
250 (27.0) 
585 (63.2) 
72 (7.8) 
18 (1.9) 
925 (100) 

 
Reference category 
1.154 (0.245, 5.433) 
2.356 (0.304, 18.272) 
7.678 (0.715, 82.402) 

Completed Educational  
No formal schooling 
Primary school 
Secondary school – 3 
Secondary school – 5 
High school (form6 level) 
Diploma 
Degree 
Total 

 
55 (46.6) 
108 (72.5) 
222 (88.4) 
200 (93.0) 
51 (85.0) 
36 (87.8) 
84 (92.3) 
756 (81.7) 

 
63 (53.4) 
41 (27.5) 
29 (11.6) 
15 (7.0) 
9 (15.0) 
5 (12.2) 
7 (7.7) 
169 (18.3) 

  
118 (12.8) 
149 (16.1) 
251 (27.1) 
215 (23.2) 
60 (6.5) 
41 (4.4) 
91 (9.8) 
925 (100) 

 
Reference category 
8.544 (3.490, 20.914) 
26.924 (11.009, 65.848) 
9.71 (3.618, 26.064) 
4.053 (1.225, 13.41) 
5.454 (1.161, 25.630) 
6.574 (2.018, 21.42) 

Marital status 
Single  
Married 
Total 

 
225 (64.5) 
531 (92.2) 
756 (81.7) 

 
124 (35.5) 
45 (7.8) 
169 (18.3) 

  
349 (37.7) 
576 (62.3) 
925 (100) 

 
Reference category 
6.503 (4.469, 9.462) 

Average monthly income 
≤RM 1,500 / Month 
RM 1,501—2,500 
RM 2,501—10,000 
Total 

 
228 (62.3) 
227 (93.8) 
301 (95.0) 
756 (81.7) 

 
138 (37.7) 
15 (6.2) 
16 (5.0) 
169 (18.3) 

  
366 (39.5) 
242 (26.2) 
317 (34.3) 
925 (100) 

 
Reference category 
7.708 (4.148, 14.323) 
2.488 (1.127, 5.490) 

Age group in years 
18—30 
31—44 
45 or more 
Total 

 
210(63.6) 
312 (92.3) 
234 (91.1) 
756 (81.7) 

 
120 (36.4) 
26 (7.7) 
23 (8.9) 
169 (18.3) 

  
330 (35.7) 
338 (36.5) 
257 (27.8) 
925 (100) 

 
Reference category 
10.877 (4.944, 23.927) 
21.379 (9.446, 48.386) 

Demographic factors examined ─ gender, religion, ethnicity, completed educational, marital status average monthly 
income and age group in years. 
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Table 2: Final multiple logistic regression model on factors affecting self-reported adherence 
Variables (Yes versus No) Crude odds ratio        

(95% CI) 
Adjusted Odds ratio 

(95% CI) 
Diarrhoea  0.107 (0.074, 0.155) 0.081 (0.034, 0.192) 
Vomiting 0.099 (0.068, 0.144) 0.131 (0.058, 0.294) 
Use of religious treatment  0.071 (0.049, 0.105) 0.067 (0.027, 0.165) 
Use of herbal medicine  0.302 (0.214, 0.426) 0.227 (0.103, 0.501) 
Use of Alarm /Clock  7.057 (4.445, 11.205) 6.712 (2.747, 16.397) 
Self efficacy to adhere  12.527 (8.459, 18.551) 4.711 (2.062, 10.761) 
 Acceptance of HIV status  5.687 (3.989, 8.106) 4.727 (1.960, 11.403) 
Simply forget  0.160 (0.111, 0.230) 0.080 (0.033, 0.197) 
Distance to travel too long  0.240 (0.170, 0.340) 0.264 (0.111, 0.632) 
*Education level  0.986 (0.898, 1.084) 1.430 (1.108, 1.844) 
Age group 1 (18—30; Reference group)   
Age group 2 (31—44) 5.765 (3.554, 9.352) 5.119 (2.159, 12.14) 
Age group 3 (45 or more) 0.880 (0.492, 1.575) 1.077 (0.388, 2.990) 
Income group 1(≤RM 1,500; Reference group)  
Income group 2 (RM 1,501—2,500) 3.109 (1.620, 5.192) 6.139 (2.289, 16.465) 
Income group 3 (RM 2,501—10,000) 4.088 (2.151, 7.152) 9.993 (3.175, 31.454) 

Self-efficiency to adhere = Self-efficiency to take & adhere to medication 
Distance to travel too long = Distance to hospital too long and costly 
*Education = number of schooling (7 categories) 
 

We found that adherence was less likely if 
the patient had diarrhoea (aOR=0.081; 95% CI 0.034-
0.192), vomiting (aOR=0.131; 95% CI 0.058-0.294), 
simply forgot their medication (aOR=0.080; 95% CI 
0.033, 0.197), used herbal medicine (aOR=0.227; 
95% CI 0.103-0.501), used religious treatment 
(aOR=0.067; 95% CI 0.027-0.165) or had to travel 
too far to get their medication (aOR=0.264; 95% CI 
0.111-0.632). 

Adherence was more likely with the use of 
the alarm clock (aOR=6.712; 95% CI 2.747-16.397), 
if they accepted their HIV status (aOR=4.727; 95% 
CI 1.960-11.403), had self-efficacy (aOR=4.711; 
95% CI 2.062-10.761); were older (aOR=5.119; 95% 
CI 2.159-12.14), had higher education (aOR=1.430; 
1.108-1.844) and had higher income (aOR=9.993; 
95% CI 3.175-31.454). 
 
4. Discussion 

In this study, diarrhoea and vomiting were 
side effects identified to be negatively associated 
with the adherence to HAART and would result in 
lower adherence. Similar results have been reported 
elsewhere and this is not easy to resolve as diarrhoea 
is prevalent in 30 -70% of HIV-infected patients 
(Sherman et al., 2000).   

More worrying but potentially modifiable 
are the use of religious treatment and of traditional 
medicine as co-treatments in HIV infections, which 
have been shown here to reduce adherence to HART 
(Nsimba, 2010; Owen-Smith et al., 2007). We think 
that healthcare providers need to make their patients 
understand that these religious or traditional 

treatments cannot be used as substitutes for HIV 
infection. 

About two-thirds (69.4%) of the study 
respondents stated that using a watch and/or an alarm 
clock would help them to remember the time of drug 
intake. The use of simple but evidently effective 
devices like these to increase adherence has been 
shown by Yao et. al., (2010). We found that the 
distance to the hospital was inversely related to 
adherence. We think policy makers need to consider 
making HAART more easily accessible to patients as 
this will obviously resolve this apparent barrier to 
adherence. Other researchers like Kgatlwane et. al., 
(2006); Adam et. al., (2003); and Laws et. al., (2000)  
have noted the significance of self-efficacy in 
HAART adherence to antiretroviral drugs. This is 
confirmed in our own study.  Reasons for missing 
medications that included forgetfulness and long 
travel distance were found to be significantly related 
with non-adherence one of the self-reported 
adherence questionnaire; these reasons have a 
decreasing effect on the adherence to antiretroviral 
treatments (Wasti et al., 2012). According to similar 
studies, the most common reason for missing 
medication is forgetfulness (Barfod et al., 2006). 

Limitations of this study include recall bias 
and social desirability bias (Shi et al., 2010). Recall 
bias was minimised by ensuring proper definition and 
articulation of the research question and improving 
the quality of the questionnaire.  Social desirability 
bias was minimized by engaging a research assistant 
who was not directly involved in the HIV clinic to 
collect the data. 
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5. Conclusion 
Healthcare providers should treat adverse 

effects as effectively as possible, discourage the use 
of alternative treatments, provide counselling, 
encourage the use of the alarm clock and consider 
providing HAART closer to the patient’s home to 
improve adherence. 
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Abstract: Background: Modern lifestyle extends the umbrella of social responsibility for provision of appropriate 
nutritionally balanced foods to children of all age groups in particular the children under 5 years of age of all 
socio-economic groups of civil society which starts from home leads to the health professionals at all health outlets, 
Nutritionists, Dieticians, schools and the food industry. This was a cross-sectional descriptive study performed to 
investigate the relation between demographic, Socio-Economic Factors and physical activity affecting the 
nutritional status of young children under five Years of Age. One hundred twenty one young children, 
anthropometric data were taken using standard methods. Physical activities and other socioeconomic family 
parameters were assessed using validated questionnaire from Kindergarten children's and young children 
mothers by direct contact or by telephone. Logistic regression analyses were performed to estimate the 
influence of various parameters. SPSS computer software ver.10 was used in data analysis. Results: This study 
revealed that the impact of family size on nutritional status of children was significantly different. Birth order 
was a highly significant factor in relation to nutritional status in WAZ and WHZ P<0.001. High prevalence of 
underweight was in Low income children. There was correlation between BMI and anthropometric measures. 
The breastfed group was better than the other group regard nutritional indicators; HAZ the differences were 
significant P<0.05. A significant different by duration of breast-feeding in months P< 0.01. A significantly 
different exercising in WAZ Score P≤0.05, HAZ Score P≤0.01 and WH Z-Score P<0.001. When the number of 
hours watching TV increased, the nutrition status gets worse (±2SD & > + 2SD).  
[Thanaa. A. Elkholy; Naglaa, H. M. Hassanen and Rasha, M.SC. Demographic, Socio-Economic Factors and 
Physical Activity Affecting the Nutritional Status of Young Children Under Five Years. Life Sci J 
2012;9(4):3604-3614]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 534 
 
Keywords: Socio-Economic Factors - physical activity- Nutritional Status - Children- Under five - Anthropometric  
 
1. Introduction 

The young children designed, for a child 
between infancy and school age, usually one three to 
five years of age (Grant, 1984). 

It is well recognized that preschool children are a 
nutritionally vulnerable segment of population, also 
very susceptible to morbidity due to infections 
(Prema and Gopalan; 2009). 

Nutrition of preschool child is of paramount 
importance, because the foundation for life time 
health, strength and intellectual vitality is laid during 
that period (Calliara; 1989). 

In early childhood, adequate dietary intake is 
important for growth and development and to prevent 
nutrient-related deficiencies and toxicities, but excess 
dietary intake is linked to obesity (Ernst and 
Obarzanek; 2010). Prevalence of excessive body 
weight and obesity among children is increasing in 
many countries (Ogden et al., 2002; Yngve et al., 
2008 and Perveen, et al., 2010). It is believed that 
one of the two most important reasons for this 
increase is insufficient physical activity of children 
(Dietz; 1985, and Dennison et al., 2002) and. 

Developing healthy diet and physical activity patterns 
early in life is essential so that these practices follow 
into adulthood, which may prevent obesity, type 
2diabetes, and other chronic diseases (Tara et al., 
2010). 

Adequate dietary intake and nutritional status 
among children are important for their own growth, 
development and function, and there is now 
increasing evidence that childhood nutrition also 
influences adult health. Thus, childhood diet needs to 
be taken seriously in order to improve a nation’s 
health as well as producing bright and active children 
(Tomkins; 2001). 

Growth assessment best defines the health and 
nutritional status of children, because disturbances in 
health and nutrition, regardless of their etiology, 
invariably affect child growth and hence provide an 
indirect measurement of the quality of life of an entire 
population (Onis et al., 1993). 

The growth and mental developments are 
indicators of good health and nutrition (WHO; 1995). 
The accurate assessment of the physical growth and 
development of children is a subject that gains the 



Life Science Journal 2012;9(4)                                     http://www.lifesciencesite.com 

3605 
 

interest of pediatricians and public health officers 
(Tanner; 1966). There is a worldwide variation in 
size and shape between children belonging to 
different populations of mankind (Maysoon et al., 
2004). 

Breastfeeding is considered as the first four 
strategies promoted by UNICEF for improving infant 
and child survival as reported by (Grant, 1984). This 
may enhance child survival up to 3 years of age even 
in undernourished children (Brined et al., 1988). 

 Malnutrition is still a major public health 
problem over large areas of the world, especially 
developing countries and particularly amongst low 
socio-economic groups (Samai et al; 2009). 
Malnutrition of pre-school children was documented 
to depressed growth, impaired intellectual 
development and altered behavioral responsiveness 
(Birch, 1972; Read, 1973).  

Previous studies have observed that several diet 
and physical activity behaviors may be related to 
overweight in children including low fruit and 
vegetable intake, high sweetened beverage 
consumption, low levels of physical activity, and 
watching television more than two hours per day 
(Adams; 2004). previous findings, was developed for 
preschool aged children and their families that 
focused on four nutrition and physical activity 
behavior goals: increasing fruit and vegetable intake, 
decreasing sweetened beverage and sugar intake, 
increasing physical activity, and decreasing television 
watching (Tara et al., 2010). The purpose of this 
paper therefore was to explore basic and underlying 
factors determining the nutritional status of young 
children in KSA Jeddah City. 

 
Subjects and Methods 
Subject and setting: 

A cross-sectional descriptive study was 
conducted on one hundred and twenty one Saudi male 
children aged 24- 60 months were chosen by a 
systemic random method, recruited from two 
kindergartens in KSA Jeddah city , all children were 
in kindergartens and their houses. Data collected by 
questionnaire from Kindergarten children's and 
preschool child mothers by direct contact or by 
telephone.  

 
Methods: 

The data collection initiated in October 2010 and 
complete in March 2011. All the studied children 
were subjected to the following criteria. 

 
Demographic, socio-economic aspects 

Standard questionnaires were designed to cover 
the majors' variables to demographic and 
socio-economic aspects. 

After pre-testing and justifying the 
questionnaires was translated in to Arabic and applied 
in kindergartens and preschool child mother. The 
questionnaire contains several sections; the first is 
household schedule which included questions on 
basic demographic and socio-economic 
characteristics of the households. This section 
constitutes the essential part of the questionnaire 
which collects data on individual characteristics as to : 
age, educational status, occupational and employment 
status, marital status and finally questions on fertility 
in terms of number of children ever born and number 
of children alive. 

 The children were interviewed by the 
investigator; either in kindergartens or in their houses, 
to filling the detailed questionnaire from the mothers 
to collect information on the family 
socio-demographic characteristics and including 
information about number of children in the family, 
the rank of the child in siblings, educational level and 
employment of the parents. 

 
Anthropometric measurements. 

The weight and height of the children were 
assessed. Height was measured by a meter. The 
children were standing without shoes on a flat surface 
with feet parallel and heel together, and the head, back 
and heels in contact with the vertical board. The 
height was recorded to the nearest 0.1 cm (WHO, 
1995). 

Weight of children was determined by using an 
electronic scale (Piscover, Poland) and was recorded 
to the nearest 0.1 kg. The children were weighed with 
light indoor clothing and without shoes (WHO, 
1995). 

Anthropometric indices are combinations of 
measurements. They are essential for the 
interpretation of measurements. In children, the four 
most commonly used indices are weight-for-height, 
height-for-age, weight-for-age and BMI-for-age. 

The anthropometric indices can be expressed in 
terms of Z-scores to compare a child or group of 
children with a reference population to assess their 
growth (WHO, 1995). 

To assess the nutritional status of individual 
children, WHO recommends the use of Z-score 
indicators of weight-for-age (WAZ) (under-weight), 
height-for-age (HAZ) (stunting) and 
weight-for-height (WHZ) (wasting). To compute the 
anthropometric indices, information on each 
individual’s gender, age, weight, and height are 
needed. WHZ and HAZ are the most commonly used 
indices for determining nutritional status (WHO, 
2007). 

The dependent variables for this study were the 
three anthropometric measurements: 
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Height-for-age (H/A), which indicates the level 
of stunting, weight-for-age (W/A), this indicates the 
level of underweight, and weight-for-height (W/H) 
which indicates the level of wasting. The independent 
variables were: education of the mother, family 
income, and breastfeeding, number of children under 
three in the family, parents’ occupation and marital 
status of parents. Reference standards used were those 
of the National Center for Health Statistics (NCHS). 
Each of the three nutritional status indicators is 
expressed in standard deviation units (z-scores) from 
the median of this reference population (UNSCN, 
2004). 

 
Data about the Child 

Gender, Birth date, Weight, Child orders, 
twining (single or multiple births), Pattern of feeding 
at times of questionnaire either breast feeding, 
formula feeding and mixed food. The mothers of 
children above 2 years were asked about the feeding 
pattern through the 1st year, besides their actual 
feeding at the moment of the interview. 

 
Education of the mother and father 

The state of education was scored according to 
the following classification: Illiterate (not educated at 
all), Primary educational certificate, Preparatory 
educational certificate, Secondary educational 
certificate, University educational certificate. 

 
Occupation of the mother and father  

The occupation of the mother and father was 
assessed according to the following classification: No 

occupation, unskilled worker, skilled worker, Semi – 
Professional and Professional. 

 
Ethical Considerations  

Permission was attained from the relevant 
kindergartens authorities; the kindergarten directors, 
and their staff. 

 
Statistical analysis: has been achieved by using 
SPSS program SPSS Version 10 (1998)  

 The qualitative data were presented in the form 
of number and percentage. Chi-square was used as a 
test of significance for qualitative data. The quantities 
data were presented in the form of mean, standard 
deviation and range. One way ANOVA and student T 
test was used to compare quantities data and Pearson's 
correlation coefficient (r) has been also applied in this 
study between two quantities variables. Significance 
was considered when P value ≤ 0.05. Insignificance 
was considered when P value > 0.05.  

 
3. Results 

One hundred and twenty one Saudi children 
aged 24- 60 months were chosen by a systemic 
random method recruited from two kindergartens in 
KSA Jeddah city. Descriptive of Nutrition Status of 
Studied Sample of young age children, presented in 
Table (1) It was found that the mean± SD, minimum 
and maximum for WAZ were (-0.3637± 1.328), 
(-3.81), (2.95) respectively; while for HAZ the mean± 
SD (-0.9597±2.0169), the minimum (-10.39) and 
maximum (3.8). Also, the mean± SD, minimum and 
maximum for WHZ were (0.1896 ± 2.0725), (-5.47) 
and (4.93) respectively.  

 
 
Table (1): Distribution and (Mean ± SD) of Nutrition Status Studied Sample of young Children 
Anthropometry 
measurements 

No. % Nutritional Status (mean ± SD) Min Max 

 
WAZ 

10 
107 
4 

8.3 
88.4 
3.3 

Underweight 
Normal 
Overweight 

-0.3637± 1.328 -3.81 2.95 

 
HAZ 

23 
94 
4 

19.0 
77.7 
3.3 

Stunted 
Normal 
Tall 

-0.9597±2.0169 -10.39 3.8 

 
WHZ 

15 
83 
23 

12.4 
68.6 
19.0 

Wasted 
Normal 
Overweight 

0.1896 ± 2.0725 -5.47 4.93 

Total 121 100.0   

 
The same table shows that according to Weight 

/Age 88.4 % were normal, 8.3% were underweight 
and 3.3% were overweight. According to Height / 
Age (77.7 %) were normal, 19.0 % were stunted and 
3.3 % were tall. According to Weight/Height (68.6%) 
were normal, 12.4 % were wasted and 19.0 % were 
overweight. 

Table (2) shows the distribution of children by 
family size and nutritional status .Family size in this 
study seems to be one of the most effective factors on 
the nutritional status of the children. 

The highest mean of underweight was found in 
family size more than 7 persons, while the highest 
mean of stunting children was found in family size 
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more than 6 persons while the lowest mean of normal 
nutritional status was shown in the least family size 
(5.57 persons). The highest mean of wasting children 
came from big families of size (6.6 persons).There 
was a significant association between nutritional 
status and family size in the nutritional indicator 
WAZ at P< 0.01. 

As can be seen in table (2), the (Mean ± SD) of 
birth order of the study children by nutritional status. 
The analysis of the results revealed that the high 
means of underweight, stunting and wasting (<-2SD) 
was found among the group of high birth order. The 
reverse of that was shown in the normal nutritional 

status (±2SD). In summary the (underweight, stunting 
and wasting) was high among high birth order 
children and normal among low birth orders. Birth 
order was a highly significant factor in relation to 
nutritional status in WAZ and WHZ at P< 0.001. 

Also table (2) presented (Mean ± SD) of income 
of the study preschool children by nutritional status. 
The analysis of the results revealed that the low means 
of income appears in the stunting group (<-2SD). 
While the high mean of income was shown in the 
normal nutritional status (±2SD). Income was 
significant factor in relation to nutritional stat 

 
 
Table (2): (Mean ± SD) of Family Size, birth order and Income of the study children by nutritional status 

Indicator Family Size Z-Scores 

< - 2SD ±2SD > + 2SD Total F-value P 

 
WAZ 

No. 
Mean 

SD 

10 
7.70 
2.5 

107 
5.57 

±1.80 

4 
5.0 
1.82 

121 
5.73 
1.95 

6.28 
0.003** 

 

 
HAZ 

No. 
Mean 

SD 

23 
6.35 
2.33 

94 
5.57 

±1.83 

4 
5.75 
1.89 

121 
5.73 
1.95 

1.47 
NS 

 

 
WHZ 

No. 
Mean 

SD 

15 
6.60 
2.41 

83 
5.57 

±1.85 

23 
5.74 
1.89 

121 
5.73 
1.95 

1.82 
NS 

 

Indicator Birth Order  

 
WAZ 

No. 
Mean 

SD 

10 
6.90 
2.02 

107 
3.80 

±2.12 

4 
4.50 
2.65 

121 
4.08 
2.28 

9.75 
0.000*** 

 

 
HAZ 

No. 
Mean 

SD 

23 
4.39 
2.68 

94 
4.00 

±2.17 

4 
4.00 
2.94 

121 
4.08 
2.28 

0.257 
NS 

 

 
WHZ 

No. 
Mean 

SD 

15 
7.00 
1.89 

83 
3.57 

±1.92 

23 
4.04 
2.34 

121 
4.08 
2.28 

18.67 
0.000*** 

 

Indicator Income(RS)  

 
WAZ 

No. 
Mean 

SD 

10 
5100 

2282.78 

107 
5205.61 

±2239.18 

4 
4500 

2886.75 

121 
5173.55 
2246.03 

0.193 
NS 

 

 
HAZ 

No. 
Mean 

SD 

23 
4043.48 
2225.44 

94 
5393.62 

±2205.65 

4 
6500 
1000 

121 
5173.55 
2246.03 

4.282 
0.016* 

 

 
WHZ 

No. 
Mean 

SD 

15 
4866.67 
2386.47 

83 
5638.55 

±2069.39 

23 
3695.65 
2183.29 

121 
5173.55 
2246.03 

7.664 
0.001** 

 

NS: Not Significant; *P< 0.05; **P<0.01; ***P< 0.001 
 

Table (3) shows the anthropometrics indices of 
children by breastfeeding. It is apparent that the 
breastfed group was better than the other group regard 
nutritional indicators; HAZ. However, the differences 
were significant P < 0.05.  

Mean ± SD of breastfeeding duration of the 
study children by the anthropometrics indices WAZ, 

HAZ, and WHZ presented in the same table. It is 
apparent that the normal nutritional status (±2SD) 
improved with increase of (mean ± SD) duration of 
breast-feeding. Nutritional status (In WAZ, HAZ and 
WH Z-Score) of children was significantly different 
by duration of breast-feeding P< 0.01. 
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Table (3): Distribution of the study children by nutritional status and Breast-feeding and Breastfeeding 
duration 

 
Indicator 

 
Breast-feeding 

Z-Scores χ2 
P < - 2SD ±2SD > + 2SD Total 

No. % No. % No. % No. % 

 
WAZ 

Yes 
No 

10 
0 

9.3 
0.0 

94 
13 

87.0 
100.0 

4 
0 

3.7 
0.0 

108 
13 

100.0 
100.0 

1.91 
NS 

Total 10 8.3 107 88.4 4 3.3 121 100.0 

 
HAZ 

Yes 
No 

21 
2 

19.4 
15.4 

85 
9 

78.7 
69.2 

2 
2 

1.9 
15.4 

108 
13 

100.0 
100.0 

6.66 
0.04* 

Total 23 19.0 94 77.7 4 3.3 121 100.0 

 
WHZ 

Yes 
No 

14 
1 

13.0 
7.7 

74 
9 

68.5 
69.2 

20 
3 

18.523.1 108 
13 

100.0 
100.0 

0.38 
NS 

Total 15 12.4 83 68.6 23 19.0 121 100.0 

 
Indicator 

Breastfeeding 
duration 

Z-Scores 

< - 2SD ±2SD > + 2SD Total F-value P 

 
WAZ 

No. 
Mean 
SD 

10 
5.70 
4.88 

94 
13.57 
±7.7 

4 
13.25 
7.89 

108¶ 
12.83 
7.78 

4.98 
0.009** 

 
HAZ 

No. 
Mean 
SD 

21 
8.43 
4.93 

85 
14.08 
±7.98 

2 
6.0 
1.41 

108¶ 
12.83 
7.78 

5.69 
0.004** 

 
WHZ 

No. 
Mean 
SD 

14 
7.14 
6.26 

74 
14.39 
±7.79 

20 
11.05 
6.58 

108¶ 
12.83 
7.78 

6.34 
0.003** 

¶ 108 No. of breastfeeding and the rest 13 not breastfeeding *p<0.05; **P< 0.01 
 

Table(4) shows that the level of underweight, 
stunted and wasted were in children of low mean of 
BMI 13.3,15.78 and 14.85 respectively as compared 
to well nutritional status of moderate mean of BMI 
16.3,16.06 and 16.02 respectively. Nutritional status 
(In WAZ and HAZ Z-Score) of children was 
significantly different by BMI P< 0.01 and P< 0.05 
but no statistically significant association was 
observed in Nutritional status (In WHZ Z-Score). 

As can be seen in table (4) the same table the 
BMI was highly significant and positively correlated 
to the WHZ and WAZ and negatively correlated to the 
HAZ. 

From Figure (1) It was found a negative 
significant correlation between BMI and HAZ in 

preschool children r = - 0.635 negative moderate 
correlation. 

Table (5) shows that the nutritional status 
(±2SD) improved with increase % of Exercising. 
Nutritional status of children was significantly 
different by Exercising in WAZ, HAZ and WH 
Z-Score. Also the table shows the anthropometrics 
indices of children by (mean ±SD) of the number of 
hours watching TV. The association between 
nutritional statuses is indicated by WAZ, HAZ & 
WHZ and the number of hours watching TV. When 
the number of hours watch TV Increased the nutrition 
status gets worse.  

 
Table (4): (Mean ± SD) and Pearson Correlation of BMI of the study children by nutritional status 

 
Indicator 

 
BMI 

Z-Scores  

< - 2SD ±2SD > + 2SD Total F-value 
P 

Pearson 
Correlation 

Sig. 

 
WAZ 

No. 
Mean 
SD 

10 
13.30 
2.56 

107 
16.3 

±4.26 

4 
20.68 
1.27 

121 
16.2 
4.24 

4.901 
0.009** 

 

0.454 0.000*** 

 
HAZ 

No. 
Mean 
SD 

23 
15.78 
3.07 

94 
16.06 
±3.9 

4 
21.73 
11.63 

121 
16.2 
4.24 

3.724 
0.027* 

 

- 0.635 0.000*** 

 
WHZ 

No. 
Mean 
SD 

15 
14.85 
7.08 

83 
16.02 
±3.73 

23 
17.71 
3.22 

121 
16.2 
4.24 

2.35 
NS 

 

0.242 0.008** 

*P< 0.05; **P<0.01; **Correlation is significant at the 0.01 level; ***Correlation is significant at the 0.001 
level 
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Figure (1): Correlation between BMI and HAZ of preschool children 

 
4. Discussion 

The present study reports on the level of 
nutrition status and the impact of some socioeconomic 
and demographic characteristics of households on the 
nutritional status of children under-five years of age in 
Jeddah KSA. One hundred twenty one households 
and mothers of young children representing the tow 
kindergarten in Jeddah participated in the study; 
hence the study may be regarded as a reasonable 
reflection of the nutritional status of children less than 
five years. A number of similar studies have been 
conducted in various parts of the world 
(Gobotswang, 1998; Maria Nnyepi; 2006; Timothy 

and Richard, 2008; Vipin Chandran. , 2009 and 
Maria, et al., 2011).  
 The questionnaire used in the present study was 
valid and reliable tool covered demographic 
information, breastfeeding practices, socio-cultural 
and economic factors and anthropometric data. 
Measuring the correlation of nutritional status for 
preschool children, physical activity and the duration 
of breast-feeding in month and television viewing 
habits in the study group. Although more objective 
measurements may be recommended, questionnaires 
can be good instruments for measuring the perceived 
environment in larger samples of young children. 

 
Table (5): Distribution of the Exercising and (Mean ± SD) of the number of hours watching TV of the study 
children by nutritional status 

 
Indicator 

 
Exercising 

Z-Scores χ2 
P < - 2SD ±2SD > + 2SD Total 

No. % No. % No. % No. % 

 
WAZ 

No 
Yes 

9 
1 

11.5  
2.3 

65 
42 

83.3 
97.7 

4 
0 

5.1 
0.0 

78 
43 

100.0 
100.0 

5.69 
0.05* 

Total 10 8.3 107 88.4 4 3.3 121 100.0 

 
HAZ 

No 
Yes 

22 
1 

28.2 
2.3 

53 
41 

67.9 
95.3 

3 
1 

3.8 
2.3 

78 
43 

100.0 
100.0 

12.64 
0.002** 

Total 23 19.0 94 77.7 4 3.3 121 100.0 

 
WHZ 

No 
Yes 

14 
1 

17.9 
2.3 

41 
42 

52.6 
97.7 

23 
0 

29.5 
0.0 

78 
43 

100.0 
100.0 

 
26.36 

0.000*** Total 15 12.4 83 68.6 23 19.0 121 100.0 

 
Indicator 

The number of hours 
watching TV 

Z-Scores 

< -2SD ±2SD > + 2SD Total F-value P 

 
WAZ 

No. 
Mean 

SD 

10 
3.70 
2.31 

107 
3.93 
2.29 

4 
5.0 
3.16 

121 
3.95 
2.31 

0.472 
NS 

 

 
HAZ 

No. 
Mean 

SD 

23 
3.52 
1.62 

94 
4.0 
2.44 

4 
5.25 
2.22 

121 
3.95 
2.31 

1.056 
NS 

 

 
WHZ 

No. 
Mean 

SD 

15 
4.13 
3.02 

83 
3.88 
2.12 

23 
4.09 
2.52 

121 
3.95 
2.31 

0.125 
NS 

 

*P≤0.05; **P<0.01; ***P<0. 
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Socioeconomic Characteristics:  
A challenge in estimation of birth order and 

family size effects is that birth order relates to family 
size. Theory suggests a tradeoff between child 
quantity and ‘quality'. Family size might adversely 
affect the production of child quality within a family 
(Alison and Hiau; 2005). The present study reveals 
impact of family size on the nutritional status of 
children as present in table (2); the study did not 
demonstrate significant differences; but only in the 
nutritional indicator WAZ the significant was at P< 
0.003. Other study by (Alison and Hiau, 2005) which 
use unique retrospective family background data from 
the 2003 British Household Panel Survey find that 
children from larger families have lower levels of 
education and that there is in addition a separate 
negative birth order effect. In contrast to (Black et al., 
2005), the family size effect does not vanish once we 
control for birth order. Our study revealed that birth 
order was a significant factor in relation to nutritional 
status in WAZ and WHZ P< 0.001 as shown in Table 
(2) which represent the (Mean ± SD) of birth order of 
the study preschool children by nutritional status. The 
analysis of the results revealed that the high means of 
underweight, stunting and wasting (<-2SD) was found 
among the group of high birth order. The reverse of 
that was shown in the normal nutritional status 
(±2SD) the present study is agreement with study by 
(Vipin; 2009)) which found the association between 
stunting, wasting and birth order was found to be 
significant at 0.05 levels. These findings reveals that a 
birth order of three or more show a birth interval of 
less than 24 months which is unhealthy for the 
mother.  

Household economic status is positively related 
with child stunting in our group study. Finding of this 
study showed that compared with children residing in 
medium/higher economic status households. The 
analysis of the results revealed that the low means of 
income appears in the stunting group (<-2SD). While 
the high mean of income was shown in the normal 
nutritional status (±2SD). Income was significant 
factor in relation to nutritional status in HAZ and 
WHZ at P < 0.05 and P< 0.01 respectively. Our results 
are agreement with study in Addis Ababa, Health and 
Nutrition Research Institute Ethiopia by (Girma et al., 
2002) which indicates the association of household 
economic status with household food security that is a 
prerequisite for access to adequate dietary intake for 
all members of the household in general and for 
young children in particular. Small-scale studies 
(Getaneh et al., 1998) and (Yimer, 2000) undertaken 
in Ethiopia have also shown the importance of 
household economic status to improve stunting in 
children. 

 

Breast Feeding 
It has been proposed that breastfeeding 

promotion might be an effective way to prevent the 
development of obesity (Gillman; 2002). 

The available evidence suggests that 
breastfeeding may have long-term benefits. Subjects 
who had been breastfed were found to have a lower 
mean blood pressure and lower total cholesterol, and 
showed higher performance in intelligence tests. 
Furthermore, the prevalence of overweight/ obesity 
and type-2 diabetes was lower among breastfed 
subjects (WHO, 2007). Concerning obesity, whereas 
(Summer, 2005) reported that combined dietary 
education and physical activity interventions were not 
effective in reducing childhood obesity and 
overweight, but (Bernardo et al., 2007) noticed that 
breastfeeding was associated with a 22% reduction in 
the prevalence of overweight/obesity. 

The present study depicted the correlation of 
anthropometrics indices of young children by 
breastfeeding which shown in table (3) .It is apparent 
that the breastfed group was better than the other 
group, regard nutritional indicators; HAZ. However, 
the differences between groups were significant at P < 
0.05. The protective effects of breastfeeding on 
children’s nutritional status observed in this study 
suggest that breastfeeding is an important part of child 
care. However, there is need to educate mothers on 
safe breastfeeding and timely introduction of 
complementary foods because poor breastfeeding 
practices such as prolonged breastfeeding or failure to 
introduce adequate complementary foods as 
recommended places children at risk for stunting or 
underweight (Madzingira,1995& Fawzi,1998) 

Also we are showing in the same table that Mean 
± SD of breastfeeding duration (in months) of the 
study preschool children by the anthropometrics 
indices WAZ, HAZ, and WHZ. It is apparent that the 
nutritional status (±2SD) improved with increase of 
(mean ± SD) duration of breast-feeding in months. 
Nutritional status (In WAZ, HAZ and WH Z-Score) 
of children was significantly different by duration of 
breast-feeding in months P< 0.01.The same results 
showed by (Roy; 2000and, Tewari et al., 2005). That 
preschool children of the Shabar tribal community in 
Orissa were suffering from underweight (<-2 SD 
weight for age), which is an essential and rapid 
indicator to assess nutritional status in children as well 
as under nutrition (<-2.00 SD MUAC for age).  

WHO (2001) considered that exclusive breast 
feeding for the first 6 months was the most 
appropriate infant feeding practice but in most of the 
studied children breast milk was initiated after 24 
hours of birth and exclusive breastfeeding stopped 
before completion of 6 months of age. Therefore, 
these may be the major causes for high prevalence of 
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malnutrition among preschool children. Exclusive 
breastfeeding for less than 6 months may be a 
significant risk factor for high prevalence of 
underweight among Shabar preschool children. It is 
felt that there is an urgent need to inform women 
about the importance of early and extended 
breastfeeding among the Jeddah community. 

Several possible biological mechanisms for a 
protective effect of breastfeeding against overweight 
and obesity have been proposed. Differences in 
protein intake and energy metabolism may be one of 
the biological mechanisms linking breastfeeding to 
later obesity. Lower protein intake and reduced 
energy metabolism were reported among breastfed 
infants (Whitehead; 1995). 

 Rolland-Cachera et al. (1995) observed that 
higher protein intakes in early life regardless of type 
of feeding was associated with an increased risk of 
later obesity. Another possibility is that breastfed and 
formula- fed infants have different hormonal 
responses to feeding, with formula feeding leading to 
a greater insulin response resulting in fat deposition 
and increased number of adiposities (Lucas; 1980). 
Finally, limited evidence suggests that breastfed 
infants adapt more readily to new foods such as 
vegetables, thus reducing the caloric density of their 
subsequent diets (Birch and Fisher; 1998). 

  
Anthropometrics Measurements 

Anthropometry provides non-invasive, easy and 
cheap but yet valuable information on nutritional 
status. Anthropometric measures of most significance 
in children include: weight and height (Smith and 
Brown; 1970, FAO/WHO; 1971, Waterlow; 1972 
and Sudesh; 2000). A well-nourished child is one 
whose weight and height measurements compare very 
well with the standard normal distribution of heights 
and weights of healthy children of the same age and 
sex (Salah et al., 2006). Our result as can seen in table 
(4) the level of underweight, stunted and wasted were 
in children of low mean of BMI 13.3,15.78 and 14.85 
respectively as compared to well nutritional status of 
moderate mean of BMI 16.3,16.06 and 16.02 
respectively. Our results are agreement with the 
results of (Maria; 2006) that show that malnutrition 
was prevalent, with 11.3 %, 13.7%, and 3.9 % of 
children estimated to be underweight, stunted, and 
wasted respectively. The prevalence of stunting and 
underweight was higher (p < .05).  

As we can see in the same table, the nutritional 
status (In WAZ and HAZ Z-Score) of children was 
significantly different by BMI P< 0.01 and P< 0.05 
but no statistically significant association was 
observed in nutritional status (In WHZ Z-Score). The 
same table shows that BMI was highly significant and 

positively correlated to the WHZ and WAZ and 
negatively correlated to the HAZ. 

From Figure (1) It was found a negative 
significant correlation between BMI and HAZ in 
preschool children r = - 0.635 negative moderate 
correlation. 

Also according to Pearson Correlation our Study 
revealed that there was correlation between BMI and 
anthropometric measures. It was found a positive 
correlation between BMI and WHZ in preschool 
children r = +0.454, and Correlation is significant at 
the 0.001 level. A negative significant correlation 
between BMI and HAZ in preschool children r = - 
0.635 negative moderate correlation significantly at 
the 0.001 level. But there was found a positive 
significant correlation between BMI and WAZ in 
preschool children r = + 0.242 positive weak 
correlation and this Correlation was significant at the 
0.01 level. 
 
Physical Activity: 

Overweight and obesity are directly caused by a 
positive balance between food energy intake and 
energy expenditure over a prolonged period of time, 
which provides a basis for the large quantity of 
scientific research dedicated to these two factors. It is 
generally accepted that increased levels of obesity can 
be explained through increased food energy intake 
and sedentariness (Deforche; 2005, and Vieno et al., 
2005) and Weight is a sensitive index for the 
evaluation of nutritional status of preschool children, 
particularly where their precise ages are known 
(Samai Mohamed, et al., 2009). Thus weight alone 
cannot be the most suitable index in the evaluation of 
the nutritional status of preschool children in Jeddah. 
Thus the current study was undertaken to determine 
the relative merits of anthropometric measurements 
commonly used in nutrition survey for the evaluation 
of the nutritional status of preschool children in the 
kindergarten. 

 However, it is important to point out that the 
results of some studies suggest that information 
regarding the cause effect relationship between 
physical activity and childhood obesity is lacking, and 
that not enough data is available to determine the 
quantity and types of physical activity required 
achieving and maintaining a healthy body weight. In 
addition, too little data is available to determine the 
time of day when moderate and intense physical 
activity should be performed in order to prevent or 
reduce obesity (Rennie et al., 2005 and Wareham, et 
al., 2005), but it has been accepted that regular, 
systematic participation in moderate and intense 
physical activity offers significant health benefits, 
including the prevention of obesity (Predel and 
Tokarski; 2005). 
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A study of the relationship between physical 
activity and childhood obesity revealed that children 
whose total physical activity amounted to less than 
one hour per day tended to be more obese than those 
who participated in physical activity for more than 
two hours every day, (Ekelund et al., 2004). Other 
studies of physical activity tendencies have revealed 
that physical activity is higher among boys and among 
school children with greater economic resources, 
which indicates that lack of knowledge among poorer 
children leads to a more negligent attitude with regard 
to childhood obesity (Montgomery et al., 
2004and,MOF et al., 2005). This is demonstrated by 
the present study test correlation in Table (5) which 
shows that the nutritional status at (±2SD) improved 
with increase % of Exercising. Nutritional status of 
children was significantly different by Exercising in 
WAZ Score at P≤0.05, HAZ Score at P≤0.01 and WH 
Z-Score at P<0.001.  

Television watching and media use has been 
shown to be positively associated with BMI in 
children (Gortmaker et al., 1996; Gortmaker; 
1985;Kaur et al., 2003,Dietz and Epstein et al., 
2008) the American Academy of Pediatrics 
recommends that children over two years should not 
watch more than two hours of television per day 
(American Academy of Pediatrics Committee; 
2001). This is demonstrated by the data presented in 
our study shows that young children, which the 
number of hours watching TV increased the nutrition 
status gets worse (±2SD & > + 2SD) as shown in 
table (5) which revealed that the association between 
nutritional status as indicated by WAZ, HAZ & WHZ.  
 
Conclusions 

Improving dietary and lifestyle patterns and 
reducing obesity will require a sustained public health 
effort, which addresses not only individual behaviors 
but also the environmental context and conditions in 
which people live and make choices. Individual 
behavior change is difficult to achieve without 
addressing the context in which people make 
decisions.  

Breastfeeding was found to reduce the 
occurrence of underweight among children. The study 
findings imply that efforts for redressing child 
undernutrition issues in Jeddah city should focus on 
factors associated with development outcomes such 
as maternal income, maternal education, and the 
creation of employment or economic engagements 
that do not Compromise important child care practices 
such as breastfeeding. 

Physical inactivity among Saudi children 
represents a growing public health challenge, and 
actions to control obesity and promote physical 
activity must begin now. It is very critical that 

preventive strategies are implemented through 
schools and community-based programs, with 
involvement from health care providers, school 
teachers, community leaders, and policy makers, as 
well as parents.  

It appears that poverty family size and housing 
conditions influenced the height and the health of this 
cohort. These findings are consistent with other 
evidence showing that childhood height is a marker 
for bio-physiological processes that can affect future 
health.  

This finding underlines the need for properly 
conducted surveys to ensure accurate information 
about the nutritional status of children. Participatory 
approaches are particularly well suited for research 
work with young children.  
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Abstract: Husband’s support during childbirth is a vital to a parturient woman’s emotional well-being. This study 
aimed to identify the attitudes of wives' to the presence of their husband in the labor room during childbirth. This 
study was conducted at the outpatient antenatal care clinic, in Women Health Hospital, Assiut University, Egypt. 
The study consists of a quota sample of 200 women at the end of the third trimester of pregnancy who attended the 
out-patient antenatal clinic. A structured interview sheet was used to investigate the attitude of women regarding the 
husband's presence in the delivery room during childbirth. The results show that, 64.0% of women had positive 
attitude towards the presence of the husband in the delivery room. The attitude scores were significantly related to 
age, job, and education (p<0.01). They reported that it will reduce mothers’ anxiety and strengthen the bond between 
the husband and women and his baby as well. The study recommended to accept the presence of the husband in the 
labor room and providing training for the husbands about the skills needed to promote the active participation in the 
delivery. Also, encouraging hospital administrators to develop "a Performance Protocol" to guide staff on realizing 
the new policy of having a father in the delivery room.  
[Neama Mohamed El-Magrabi and Nadia Abdallah Mohamed. The Study of Woman’s Attitude Towards the 
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1. Introduction 

Pregnancy is accompanied by significant 
biological, physiological and psychological changes 
in women. Childbirth is a significant event in the 
lives of women and their families. It is a critical time 
in the human development that transforms women 
into mothers (Siriwan et al., 2008). Most women 
have a positive attitude towards childbearing. 
However, anxiety at the onset of labor is 
accompanied by a significant increase in adrenaline 
levels and consequently longer delivery. The 
mother’s stress and attitude and her catecholamine 
levels significantly affect uterine contractions, length 
of labor and the neonate’s Apgar score (Sciarra, 
1991).  

Fifty years ago, very few fathers attended their 
children’s births. Today 93% of fathers in western 
countries do so (Kiernan & Smith, 2003). National 
Health Service, (NHS), (2005) data showed that 98% 
of fathers attended the birth, 48% attended 
antenatal/parenting classes, 85% at least had one 
prenatal appointment, and 86% at least attended one 
ultrasound scan.  

Fear of loneliness in the delivery room is 
common among women and the presence of husband, 
mother, or close friend is often suggested for 
pregnant women (Sweet, 1988). The presence of the 
husband in the delivery room is recommended to 
decrease stress that can facilitate the labor process 

and delivery (Sciarra, 1991). The presence of the 
accompanying person decreases the intensity and 
prevalence rate of reactions to stimuli for the mother. 
Moreover, the active involvement of the husband, in 
the delivery can prepare the wife for the upcoming 
contraction (Hodnett, 1999). 

Although various studies have investigated the 
presence of the husband during labor, this practice is 
still uncommon in some Islamic countries. In 
Western Society, there is clear understanding of the 
greater effect of a husband’s attendance during 
childbirth which enables his wife to feel more secure 
and reduced the expected anxiety and pain of the 
labor process (Zadorozny, 1999 and Larkin, et al. 
2009) Previous studies in Nepal have explored the 
experiences of husbands and wives separately 
following the birth of a baby where the husband was 
present at the birth. The husbands described their 
experiences positively, but confessed that they had 
overwhelmingly emotional feelings, Sapkota, et al. 
(2011 a & b). 

Research has shown that when women in labor 
have a greater sense of stress, lack of security and 
anxiety. Husband's presence will help to reduce 
maternal anxiety and stress during childbirth (Sciarra, 
1991 & Sweet, 1988) and ultimately leads to a more 
positive birth experience (Noack, 1976). Labor 
support from a birth companion has been found 
beneficial in reducing maternal distress, and is a 
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major step towards greater personal control 
(Sweet1988, Somers, 1999, IPWY, 2000a & Hodnett, 
2011). 

A study outcome in Denmark by Madsen et al. 
(2002) showed that 95% of the fathers attended 
delivery at the hospital and 98% of them do it 
because they wanted to. Seventy per cent also wish to 
stay overnight with the child and the mother at the 
hospital. Reports also showed increasing 
participation of fathers at the birth in lower-income 
countries. For example, in Ukraine, the man’s 
attendance at the birth has increased during the past 
decade from 0% to 52% (United States Agency for 
International Development, 2005)  
Significance of the study  

Although various studies have investigated the 
presence of the husband during labor, this practice is 
still uncommon in Islamic countries. Therefore 
conducted that the study in Egypt the aim of this 
study was to identify the wife's attitude towards the 
presence of husband in the labor room during 
childbirth. And to determine their receptiveness to 
and the feasibility of introducing the practice into 
delivery rooms in Egypt. 
Research questions  

There is a positive relation between women's 
attitudes toward present of a husband during labor 
and their personal characteristic? 
Aim of The study: 

The aim of the present study was to identify the 
wife's attitude towards the presence of husband in the 
labor room during childbirth  
 
2. Methodology: 

A descriptive design was used in conducting the 
study. The study was carried out at the antenatal care 
clinic, Women Health Hospital, Assiut University, 
Egypt. This clinic starts at 9 a.m. and ends at 1 p.m. 
three days every week. This clinic was selected 
because it is attended by a large number of patients; it 
provides free services to the rural and urban women 
in Assiut Governorate and other near cities. A quota 
sample of 200 pregnant women who attended the out-
patient antenatal clinic and met the inclusion criteria 
were recruited for the study. The inclusion criteria 
were: Women who have a normal pregnancy, normal 
labor, age between 20-37 years; and at the end of the 
third trimester of pregnancy (36-42weeks of 
gestation). 
Tools of data collection:- 

 A structured interview sheet was developed 
to collect the relevant data. It consists of two parts: 
the first part was developed by the researchers, it was 
concerned with social-demographic data such as age, 
education, address, gestation age… etc. The second 
part was developed by ModarresNejad (2005). To be 

used in Iran. The sheet consists of a five point Likert 
Scale that included 27 statements investigating 
Women's' attitude towards the presence of the 
husband in the delivery room during childbirth. The 
sheet contained positive and negative statements to 
allow for investigating the positive and negative 
attitude of mothers. Originally, the tool was used by, 
ModarresNejad (2005) to assess both women and 
husband's attitude. However, in the Upper Egypt it 
was almost impossible to get any feedback from the 
husband on the sheet, so the researcher used it only 
for women. 
Scoring system:  

The responses to the attitude –testing 
expressions were scored as follows: One point of 
complete disagreement to 5 points for complete 
agreement. The total score per person were between 
27and -135. A cumulative score of 68-135 were 
considered "positive attitudes. When the woman 
scored less than 68 points it is considered negative 
attitude. The statement of positive attitudes were 1 -
13, 15, 19, 20, 22 and 23, while the negative attitude 
statements were 14, 16, 17, 18, 21, 24, 25, 24, 25, 26 
and 27. 
Field work:  

The study started from October\ 2010-to the end 
of Feb 2011. The researchers introduced themselves 
to the eligible women and briefly explained the 
nature of the study. The researchers introduced the 
attitude –testing expressions questionnaire and the 
filling of the questionnaire took 15-25 minutes for 
each participant.  
Administrative approval:  

The necessary official permission was obtained 
from the Dean of Faculty of Nursing, Assiut 
University to proceed with the study. 

The necessary official permission was obtained 
from the chairman of Women' Health Hospital, 
Assiut University, Egypt, to proceed with the study 
A Pilot study  

A Pilot study was conducted at 10% of the 
sample, who were from the study, to assess the clarity 
of the tools and estimate the time required for filling 
the sheet.  
Ethical consideration:  

A formal consent was obtained orally from 
women before being involved in the study. The 
nature and purpose of the study were explained. The 
researchers informed the women that there is no risk 
or cost for participation, and the participation is 
voluntary. Also, the women were assured that the 
confidentiality of information will be done and 
anonymity of each subject will be maintained. 
Validity of content:  

Although the tool was validated by the original 
author, the researchers gave a copy of the tool to six 
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of experts in the field two of the community health 
nursing, two of the Obstetric and gynecological 
nursing and two experts in the field of Psychiatric 
nursing to assess the content and face validity of the 
tool and its validity for Egyptian culture. 
Statistical analysis: 

Data were coded, analyzed and tabulated. 
Descriptive statistics (i.e. Frequencies and percentage 
were done using computer program SPSS version16. 
The chi - square test was used to compare the 
differences in the distribution of frequencies. It is 
considered significant when P < 0.05. 
 
3. Results 

Table 1 illustrated that the mean age and 
standard deviation (SD) of the women was 25.86 ± 
6.51 years, and 28.5% were working women. The 
women’s educational status varied with more than 
72% of them were illiterate, while 8.5 % were 
university graduates. The mean age of their husbands 
was 30.31 ± 6.37) years. Also, 46. % of the husband 
were illiterate, and 17% had only been university 
graduates.  

Table 2 showed the mean attitude scores for the 
individual items on the questionnaire. It was found 
that a mean score of 3.98 ± 0.785 was obtained to the 
item "it is pleasurable since observing childbirth is 
one of the most important moments in life". Also, a 
mean score of 3.65 ± 0.631 was obtained to the item 
"it provides emotional support for the mother". In 
addition, a mean score of 3.52 ± 0.628 " was obtained 
to the item “it prepares the husband to accept his 
paternal responsibility", and 3.31 ± 0.598 was 
obtained to the item "it strengthens the couple's 
relationship". Likewise, 3.00 ± 0.833 reported that 
"the presence of the husband Increases his sympathy 
and gratitude towards his wife".  

However, a mean score of 1.66 ± 0.530 was 
obtained to the item clarified that “it is not helpful to 
the mother” and a mean score of 3.20 ± 0.812 was 
obtained to the item claiming that “it may lead to 
psychological disorders in the husband”. Also, 2.88 ± 
0.277 was obtained to the item reported that” it is 
unpleasant for the mother and is not tolerable for the 
husband”.  

Table 3 clarified that the majority (64.0%) of 
women had positive attitudes towards the presence of 
the husband in the delivery room and their attitudes 
was significantly correlated (P <0.001). 

Table 4 illustrated the relationship between the 
attitude of women and the statistically significant 
socio- demographic characteristics. As for age the 
table showed a negative relation (P < 0.03) where the 
younger the age the greater the positive relation 
(22.86 ± 6.51). The attitude scores were significantly 

related to woman's job (P < 0.02) and education (P < 
0.001).  
 
Table (1): Demographic data of study group 

Descriptive Item 
25.86 ± 6.51  Age of mother 

No %  
 

75 
125 

 
37.5 
62.5 

Residence: 
Urban 
Rural 

 
144 

8 
9 
22 
17 

 
72.0 
4.0 
4.5 
11.0 
8.5 

Woman Education: 
Illiterate 
Primary 
Preparatory school 
Secondary 
University 

 
143 
57 

 
71.5 
28.5 

Job: 
 Housewife 
 Work outside the house 

30.31 ± 6.37 Mean Age of husband: 
 

92 
27 
15 
31 
35 

 
46.0 
13.5 
7.5 
15.5 
17.5 

 Education of husband: 
 Illiterate 
 Primary 
 Preparatory school 
 Secondary 
 University 

 
20 

172 
88 

 
10.0 
86.0 
4.0 

 Job of husband: 
Governmental job 
Privet 
Not work 

 
Table (2): Scores for individual items of attitude to 
the husband’s presence in the delivery room. 

Mean ± SD Item 
3.98 ± 0.785 1. Is pleasurable since observing childbirth is one of the 

most important moments in life  
3.65 ± 0.631 2. Provides emotional support to the mother.  
2.56 ± 0.740 3. Provides the mother the opportunity to express her 

problems to a familiar person  
 3.17 ± 0.850 4. Increases the mother’s self-confidence  
3.00 ± 0.833 5. Increases the husband’s sympathy and gratitude towards 

his wife.  
2.78 ± 0.741 6. Allows the husband to share the pain of delivery with 

his wife.  
3.52 ± 0.628 7. Prepares the husband to accept his paternal 

responsibility  
2.72± 0.896 8. Has positive effects on the husband’s  
3.31 ± 0.598 9. Strengthens the couple's relationship  
2.70 ± 0.782 10. Creates a feeling of pride in the husband  
2.82 ± 0.381 11. Decreases the mother’s anxiety  
2.70 ± 0.372 12. Helps the mother bears labor pain  
2.77 ± 0.799 13. Has a positive effect on father–child relationship  
1.66 ± 0.530 14. Is not helpful to the mother  
2.48 ±0.757 15. Increases the husband’s self-confidence  
3.20 ± 0.812 16. May lead to psychological disorders in the husband  
2.65 ± 0.737 17. Transfers the husband’s anxiety to the mother  
3.04 ± 0.420 18. Is not a good idea since the delivery room is not 

suitable for men  
3.08 ± 0.368 19. Is calming for the husband  
3.08 ± 0.591 20. Is calming for the mother  
2.88 ± 0.277 21. Is unpleasant for the mother 
2.88 ± 
0.55422.  

22-Is the husband’s duty 

2.75 ± 
0.40823.  

23-Decreases the husband’s anxiety 

2.88 ± 0.631 24. Is not tolerable for the husband  
3.35 ± 0.802 25. Is against Egypt culture  
2.72 ± 0.731 26. Is frightening in the case of a complicated delivery  
2.58 ± 0.567 27. Is frightening for the husband 
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Table (3): Percentage of attitude in study group 

 
Table (4): Relationship between women's attitude & 
significant socio-demographic data 

P-value 
 

Negative attitude 
n=72 

Positive attitude 
n=128 

Item 

 
 
P < 0.02* 
 
 
P < 0.03* 
 
 
P < 0.001** 

No % No %  
 

67 
5 

 
93.1 
6.9 

 
58 
70 
 

 
45.3 
54.7 

1- Woman's Job: 
   Housewife 
  Work outside 
 The house 

28.51± 6.37 28.51± 6.37 2- Age 
 

56 
7 
7 
1 
1 

 
56 
7 
7 
1 
1 

 
88 
1 
2 
21 
16 

 
68.8 
0.8 
1.6 

16.4 
12.4 

3-  Education 
Illiterate 
Primary 
Preparatory school 
Secondary 
University 

 
4. Discussion 

Childbirth is a turning point in the family life. 
The presence of the husband in the delivery room can 
not only provide emotional support for the mother, 
but can also establish an earlier relationship between 
a father and his infant. The presence of the husband 
during labor and delivery can lead to a deeper 
relationship between the married couple and help the 
man to face and accept his responsibility as a father. 
Several studies show that the presence of the man in 
the labor room shortens the labor and reduces the 
epidural rate (Berry, 1988). 

Overall, the present study showed that 64%of 
women had positive attitudes towards the husband’s 
presence in the delivery room, where in Germany, 
ModarresNejad (2005) found that almost all couples 
had positive attitudes and intended to repeat the 
practice for any subsequent deliveries. This positive 
feeling of the majority of women reflects their need 
for security and support during this critical time of 
life. 

In the current study, the highest reported 
attitude score was for the item "it is pleasurable since 
observing childbirth is one of the most important 
moments in life”. Also rated high, where the beliefs 
that the husband’s presence "provides emotional 
support to the mother and "provides the mother the 
opportunity to express her concerns to a familiar 
person" also, " it prepares the husband to accept his 
paternal responsibility", and a high percentage 
reported that "it strengthens the couple's 
relationship". Likewise, one of the highest attitude 
scores was for the item "presence of the husband 
Increases his sympathy and gratitude towards his 
wife". These findings reflect the woman's need for 
appreciation of her husband during this painful 

experience, and his presence will increase the bond 
between him and his baby and between him and her 
as well.  

These findings are supported by the findings of 
IPWY (2000 b) in the United Kingdom (UK), where 
women preferred their husbands to be with them 
during labor and delivery because they believed that 
it decreases their anxiety and loneliness and that their 
husbands wanted to be there to help as a matter of 
gratitude and sharing the responsibility. In the UK 
study, ModarresNejad (2005) found that men 
believed that mothers preferred to talk about their 
worries with somebody familiar to them and that, 
although the medical teams are experts in necessary 
care, they are not well known to the mothers. From 
the point of view of the women in the UK study, 
being able to speak to the husband was also one of 
the most important benefits of the husband’s 
presence. In a study by Somers, 1999 husbands who 
were present during the delivery of their children 
believed that they were the most useful person to 
their wives during delivery. Furthermore, Pascali-
Bonaro&Kroeger (2004) in Finland, reported that 
men and women believed likewise and both agreed 
that the husband’s presence decreased woman's 
anxiety and increases the bond between the two.  

Likewise, in Hungary, (Somers, 1999, 
Vehvilainen, 1998, IPWY 2000a)  found that women 
whose husbands were present during labor and 
delivery showed a significant decrease in anxiety in 
comparison with a control group. Furthermore, the 
women in the present study considered that the 
husband’s presence had a beneficial effect on the 
father–child relationship.  

Vehvilainen-Julkunen and Liukkonen, (1998) 
who reported that early contact between a father and 
his child led to a strong relationship and, in contrast 
to traditional views, the father and his child could 
establish a close relationship without the mother as a 
mediator. Women in our study believed that 
observing childbirth creates a feeling of pride in the 
father which is similar to the Finnish study by 
Hawkins & Knox (2003). Also, Pascali-
Bonaro&Kroeger (2004) found that all men believed 
that their presence in the delivery room had helped 
them accept their paternal responsibilities. 

Likewise, (Dudgeon & Inhorn, (2004) reported 
that the fathers have an important function in 
supporting women during both pregnancy and labor. 
They indicated that much of the research during the 
past 30 years stated that prospective fathers can offer 
the pregnant woman important psychological, 
emotional and moral support.  

One the other hand, in the current study, a 
sizable percentage of women (35%) and their mean 
score was 1.66 ± 0.530 had negative attitude towards 

Women’s attitude 
No                    % 

Item  

128 
72 

64.0 
36.0 

Positive attitude 
Negative attitude 
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the presence of their husbands in the delivery room. 
They clarify that presence of the husband is not 
helpful to the mother. Also, a high mean score (3.20 
± 0.812) was obtained from women who claimed that 
it may lead to psychological disorders in the husband. 
Also, a mean score of 2.88 ± 0.277 revealed that it is 
unpleasant for the mother and is not tolerable for the 
husband. These findings reflected a cultural attitude 
of women of supporting their husband even if they 
needed them and accepts what comes from the man, 
and could be because women in upper Egypt are 
concerned that husbands might not cope with a 
complicated delivery and they are shy and considered 
it shameful to have a man in a delivery wither he is a 
husband or even a doctor. In addition, they may 
consider that the presence of the husband may lead to 
uncomfortable feelings in the woman. These findings 
are in agreement with the findings of Hawkins & 
Knox (2003) in Hong Kong, who found no 
significant relationship between husband’s presence 
and woman's stress or pain perception. Also, 
Threenate (2001) in Croatia found that the husband’s 
presence had no effect on the level of stress among 
women, and dosage of analgesic drugs. Women in 
the UK study believed that if the delivery were 
complicated, the partner could not fulfill his 
supportive role and might even transfer his anxiety to 
the mother. Also, Somers (1999), reported that men 
were worried about the possibility of the wife’s death 
and that they (the husband) might faint or be unable 
to be supportive. After delivery, men reported periods 
of anxiety in the delivery room as well as perceptions 
of uselessness. In Finland, the worst experience of 
fathers was observing the partner’s pain during 
childbirth. 

In addition, the current study showed a positive 
statistical relation between a woman's age, education 
and working conditions and their willingness and 
positive attitude of the presence of the husband in the 
delivery room while giving birth. This finding could 
be related to the change of young, educated women, 
who are working on gaining knowledge and being 
willing to change the cultural view of most men in 
their community. In the same stream, Maimbolwa 
(2007) found that education and younger age are 
factors that affect the woman's attitude towards the 
presence of the husband in the labor room and 
gaining more western views. 

In Egypt, the presence of the husband during 
delivery is less common than in the West and this has 
been related to tradition and culture and organization 
policy. Therefore, although husband’s attendance is 
not currently practiced in our country in 
governmental hospitals and most private hospitals, it 
would seem that there is a willingness of the women 
to have husbands in the delivery room. 

Conclusion 
The results showed that the majority of women 

have a positive attitude towards the presence of their 
husbands at the childbirth.. Also, the majority of 
women considered that the husband’s presence had a 
beneficial effect on the father–child relationship. In 
addition, the findings illustrated that young, educated 
and working mothers have statistically significant 
positive attitude towards the presence of husbands in 
the delivery room. 
 
Recommendation: 
 This finding has strong implications for maternity 

practices where the outpatient clinic in antenatal 
care or primary health care has to encourage the 
woman to bring her husband to antenatal care 
appointments and to be present during childbirth. 

 Also, the findings suggest that providing facilities 
for the husband’s presence in the delivery room is 
necessary.  

 The study recommended accepting the presence 
of the husband in the labor room and providing 
training for the husbands about the skills needed 
to promote the active participation in the delivery.  

 Also, the study recommended encouraging 
hospital administrators to develop "a Performance 
Protocol" to guide staff on realizing the new 
policy of having a father in the delivery room. 

 Further research about the husband’s attitude 
towards his presence, his ability to provide 
psychological support to his wife, and the effect 
of his presence on the married relationship is 
highly recommended. 
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1. Introduction  
One of the methods of propagation and training 

and education, is the use of example and allegory that 
is used to explain the matter to the addresses and 
amog the subjects in his/her mind. Holy Quran has 
frequently used allegory in instruction and teaching 
of its courses [teachings]. Allegory is the symbol of 
thought height, mind extent, and creativity of spirit, 
and those who have these properties, can usually 
enjoy the power of allegory. Sublime theosophists 
and great scientists have used allegory for the 
realization of spiritual facts and also for signifying 
delicate spiritual meanings to human being's mind. 
For example, philosophical and theosophical prose of 
sheikh-e-Eshrag, is very eloquent, and expressive and 
also contains literary order, because his writing style 
has some properties. He has shown the power of his 
creative mind in some of his works like "Resale-ye-
Munes-al-oshag" [accustomed amorists dissertation] 
(Beheshti, 353/2). The use of allegory is frequently 
seen in prior scriptures like Torah and gospel, and 
also among the words of Holy apostle [Mohammad] 
and immaculate Imams [A.S]: and there is chapter in 
Torah which has been called "Solomon's allegories". 
But, in this article, we want to clarify this subject in 
Islamic texts namely Holy Quran and narratives of 
immaculate Imams [A.S]. As for the uses of allegory 
in philosophical, religious, heroic and literary works, 
we can stabilize that "allegory" is the good 
implement of understanding and summarization; it's 
opener of problems and an important implement for 
teaching and training,([Mazlumi, 276). 

 
 
 

2. Semantics 
Parable[Mathal] means analog, like and equal. Its 

plural form, in Quran, is parables[Amthal] (Gorashi, 
233/9). Parable is a word about something that is 
similar to another word about something else that one 
word explains and emges the other word (Ragheb, 
759/1). In Arabic language, "parable" mainly means 
like and analog. In Arabic, it has three different form 
that are "mathal", "mathel" and "mathil"; and it is the 
same as "Shabah", "shabeh" and "shabih" that all 
mean like. If someone uses words in the form of 
allegory, it is called "parable" (Zamakhshari, 72/1). 
Some vocabulary experts have written four meanings 
for allegory: "exemplification, simulate, liken, 
illustrating something, saying a story or narrative in 
the form of example" (Mo'in, 1139/1). Dehkhoda 
says" "allegory is exampling, simulating something to 
another one and is among metaphors. And this kind 
of metaphor is the form of example" (Dehkhoda, 
6107/4). But technically "parable" is simulating 
something to other thing or some Mather to another 
one so that the audience can take a spiritual 
advantage (Sajedi, 453). One of the interpreters of 
Quran says: "parable has a sublime importance and 
unveils hidden meanings, and clarifies unclear 
matters, and absent is so smart that is like present" 
(Zamakhshari, 72/1). We can say that parable is a 
great term that transmits a vastly semantic to the 
addressee in the format of few words, in a special 
way that the addressee doesn't need to explanation 
and widespread definition of the objectives or events. 
Therefore, in semantics parable means allegory, 
likeness and exemplification and technically it's the 
as simulation of some subjective matter to another 
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objective matter to help the addressee understand the 
matter better. 
 

3. Role and position of examples: 
Examples have an undeniable role in explanation 

and interpretation of discussions. Sometimes a good 
example, that is identical with objective, can make 
the subject intelligible for the audience. In total we 
can say that: example has effective and important role 
in different scientific, educative, social and morality 
discussions these effects are as below: 
1. Example makes theorem sensible: since human 
being is accustomed with sensible subjects, and 
reasonable complicated facts are far from his thought 
access, sensible examples can make them clear and 
let us understand them in an interesting and safe way. 
Since Quran, as a breeding book, has reliance on 
objective matters, sometimes it brings some beautiful 
and sensible examples of people's routine life in order 
to make complicated concepts accessible for human 
mind (Makarem shirazi, 164/10). For instance, Allah 
says:"the similitude of those who spend their wealth 
in Allah's was is the similitude of a grain of corn that 
grows seven ears and each ear has one hundred 
grains" (Surah Bagarah, 261). The study of 
adventurous history of a person that sometimes lasts 
for a century, isn't easy for common people, but when 
they oppose a scene like the life of lots of plants 
[including burning, growing, beauty of their life and 
then inexistence] which lasts just for several months, 
they can easily see modality of their life in this in this 
clear looking glass (Makarem, 265/8).  
2. Example makes the way closer: sometimes man 
resorts to different reasoning to prove a deep rational 
problem and still there is ambiguity around it. But 
giving a clear example that is coordinated with 
objective makes the way closer enhances the effect of 
reasoning's. Allah says in Holy Quran:"The parable 
of those who chose others as guardians rather than 
Allah, is the parable of spider whose nest is made of 
the most vulnerable threads, if they know" (Surah 
Ankobut, 41) 
3. Example makes theorems public: there are lots of 
scientific discussions that sin their main form, are just 
apprehensible for particular people, and commonality 
can't make use of them: but when they corporate with 
an example, people in any degree of knowledge, can 
make use of them. Therefore examples, as a facility 
of generalizing knowledge and culture, have an 
undeniable usage. It has come in Holy Quran: "And 
whatever is in the heavens and earth, regularly 
prostrate to Allah, as do their shadows both in the 
mornings and evenings" (Rad, 15). Quran has named 
the falling of the shadows of objects upon the earth in 
mornings and evenings "genuflection", the reason is 

that hereon Quran has brought the innate prostration 
that is at the nature of objects, in the form of 
example, and has awaked sense of people for 
understanding them meaning of innate prostration, 
and has made the way of transmission to this rational 
insensible fact for such people (Tabatabayi, 442/11). 
4. Example makes head-strong people wordless: In 
many cases, the recitation of totality of theorems 
doesn't suffice to make head-strong people wordless, 
but when the theorem is introduced in the form of 
example, there is no chance for these people to 
pretext. For instance, Quran has clearly made 
mention of this point: "The likeness of the creation of 
Jesus with Allah is that of Adam, Allah created him 
from dust" (Surah Al-e-Emran, 59). 
Parable makes rational and no sensible theorems 
sensible, makes the way closer to get to objectives, 
makes theorems public and finally, makes head-
strong people wordless. It's for this reason that we see 
lots of examples in Quran each one is more 
interesting and effective than the other, because 
Quran is a book that has been sent down for all 
people in any level of thought and knowledge.  
 

4. The application of allegory 
The use of allegory and anecdote is among the 

most positive, natural and the most general methods 
of transference of subject, and thoughts (Gharaai, 
169/7). 

This is the reason that Allah orders the Holy 
prophet to make use of this method: "[O 
Mohammas!] Strike for them the similitude of the life 
of this world: it can be compared to the rain that we 
send down from the sky; it mingles with the earth and 
causes the growth of vegetations, but [due to the 
change of the season] plants and vegetations become 
dry like straw that the wind will scatter them around.  
Verily, Allah is Dominant over all things". (Surah 
Kahf, 45) 

Allegory has different uses in Quran that are as 
below: 
1. Quranic examples are often explicit ones that are at 
the prime constancy and stability. (Sajedi, 457). 

Like this one: "only Allah, the Almighty is 
the true responsive position for the worshipers' 
invocations. Those to whom pagans pray besides 
Allah, have no power to respond; it is as if one would 
stretch forth his hands towards water, wishing that it 
may reach his mouth, but it does not reach it; the 
prayer of the disbelievers also gets nowhere". (Surah 
Rad, 14). This is an allegory which expresses the 
state of someone should come by the water[spring], 
open his/her palm, take water and then drink it, this is 
the actual and true way to eliminate the thirst. But 
someone who is far from water and wants to 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3623 
 

eliminate the thirst and doesn’t do any of the above 
mentioned arrangement, does nothing but opening 
palm and bringing it near mouth. In fact such a 
person doesn't drink water and just shows the figure 
of water drinking! 
2. Examples which are derived from the symbols of 
the nature and simply bring forward excellent moral 
teachings. Ike this one: "and the good land yields its 
vegetations abundantly by the will of its creator and 
Nurturer, but from the bad land doesn't come forth 
save bad and scanty. Thus we explain our words of 
Revelation to the people who are grateful [for the 
blessings]" (Surah Araf, 58). It has come in an 
awakening narrative of Imam Sadegh[P.B.H] that the 
Holy prophet told his desert in order to show them 
the identity of this fact that although sin is little and 
light, but by duplication it will be massive and 
eminent. In fact he wanted to make this subject 
sensible for them.(Makarem Shirazi, 334/18).  
3. Some other examples are to show promise and 
usually mention to historical stories and 
happenings.(Sajjadi, 457). 

Like this one: "and you dwelt in the 
dwelling places [and palaces] are those who wronged 
themselves; and it was made clear to you that how we 
dealt with them; and set forth similitude's for you[to 
warn you but you were not reminded] (Surah 
Ebrahim, 45) 
4. The examples that figure the inner attitudes and 
attributes of righteous and unrighteous individuals 
and groups, by the use of imagination power. Like 
this one: those who belied our signs and miracles and 
rebelled against them, the gates of the heaven shall 
not be open to them, nor they shall enter the paradise 
until the camel passes through the eye of the 
needle[which is an impossible act]; thus, do we 
recompense the sinners" (Surah Araf, 40). In this 
sentence, the entrance of sinners to paradise has been 
shown as stultification, and this is a metaphor that 
means such an act won't be ascertainable and they 
should always be despaired: as if one says: "I don't do 
this job unless the black crow becomes white of 
mouse lays" this verse has pointed this concept 
(Tabatbayi, 143/8). 
5. Bringing short statement's that each one has its 
own adventure and case. This kind of examples can 
be found frequently in the language of every nation. 
Quran hasn't used any of the common examples of 
Arab nation, rather, conversely, some examples of 
Quran has been passed in Arab's language. Like this 
one: "… but the evil plots will plot the plotters 
themselves…" (Surah Fater43). 
 
 
 

5. Types of allegory 
Allegory is an anecdote that figures the inner 

attitudes and attributes of righteous and unrighteous 
individuals and groups and has used the imagination 
power well, yet it is the narrative of facts that form 
the basis of men's behavior; and with this illustration, 
the beauty and deformation of thoughts and 
suppositions out crops. In this case Quran has 
foregone up to the level of miracle (Marefat, 148). 
"Almizan" interpretation writer has implied two kinds 
of allegory: real allegory and fancy allegory. In fact 
allegory is a real or fancy story that narrator thinks 
it's his/her slightly concept in some aspects. So he/she 
brings it in his/her speech to help the listener to 
imagine that concept completely. For example when 
one wants to say: I have nothing, says: "I have no 
camels, neither manlike nor woman". Or when wants 
to say to the listener: you did nothing when you had 
the time to do, says: "you spoiled the milk in 
summer" and other examples like these. But 
assumptive and fancy examples are as we want to 
show to our addressee that the spending of wealth in 
Allah's way is the same as you give one and take 
multiple ones. And to represent this matter, we say: 
the likeness of what you spend in Allah's way is the 
likeness of grain, that grows seven ears and each ear 
grows one hundred grains. This is an assumptive and 
fancy example in this verse: "and the parable of an 
evil word is that of a bad tree, uprooted from the 
earth, it has no station and stability" (Surah Ebrahim, 
26) or the example in this verse: "The similitude of 
those on whom learning the Turah was an incumbent 
and they learned it without practicing the 
commandments, is as the likeness of a donkey who is 
under the burden of books to carry without 
understanding a single word of them" (Surah 
Jumu'ah, 5). Sometimes all the story isn't slightly, vat 
her some part of it is important for us. In these cases, 
either we bring the needed part of story or we bring 
the whole story, just to complete the story, like the 
example of "spending some part of wealth for Allah" 
and the example of "grain". In this example allegory 
is the only grain that grows seven hundred grains, but 
it's planting and growing of seven ears doesn't 
participate in it and are told just to finish the story 
(Tabatabayi, 593/2). Therefore Quran uses frequent 
examples to guide man. Sometimes these examples 
are instances of someone's real life, and sometimes 
they are assimilations to natural affairs in the world 
of animals and plants. These examples are so 
communicative and meaningful that can be accounted 
one miracle aspect of Quran, as Allah says: "and 
indeed we have incited for people all sorts of parables 
in this Holy Quran so that they may [understand it 
better and] receive admonition" (Surah Zomar, 27). 
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Holy Quran has frequently used allegory to instruct 
its teachings that surface meanings of them are useful 
for all people, but the principle and reality meanings 
are for scientists and reasonably people, as the best 
recourse for thinking and intellection. Here, we 
allude to general and specific profit of using allegory: 
 
I. General profit of allegory  

Textual recitations of Quran are examples 
for right divine educations: and Allah has lowered to 
the level of public thought in order to present them, 
and there are no alternatives, because public people 
can understand sensible subjects. As a result all the 
meanings should be told to them at the form of 
sensible things and objective ones (Tabatabayi, 96/3). 
As Allah says: "[O Mohammas] strike for them the 
similitude of the life of this world: it can be compared 
to the rain that we send down from the sky; it mingle 
with the earth and causes the growth of vegetations, 
but[due to the change of season] vegetations and 
plants become dry like straw that the wind will 
scatter them around. Verily, Allah is Dominant over 
all things. (Surah Kahf,45) or Allah says in another 
verse: "Allah sends down water from the sky, and the 
rivers flow each according to its vastness; and the 
flood causes foam on the surface of the rivers; it is 
like the foam of the ore when they melt it in the 
furnace to make ornaments or utensils therewith. 
Thus Allah compares Truth with Falsehood; then as 
for the foam it passes away as scum upon the banks 
of the river but as for that which is of use to mankind 
[like water or ore], it remains on the earth. Thus does 
Allah set forth parables [to explain the divine words 
of revelation] (Surah Ra'd, 17). From this verse we 
can say that right divine educations are like the water 
that Allah sends from the sky. And this water, per se, 
is just water and nothing else. Neither its Quality is 
objective, but the difference is in the capacity of the 
land upon which it rains. Each land takes parameters, 
one less and one more; and these deals and measures 
are in the same land. And religions commandments 
and rules are like this (Tabatabati, 95/3). Therefore, 
by examples, Quran wants to predispose the use of 
wisdom and reason in understanding the facts 
(Mesbah Yazdi, 30/2). In fact, Allah wants to compel 
his servants to think about the affairs of life and 
nature, because he wants them not to accept social 
theorems and problems slavishly, rather he wants 
them to accept by the use of thought and reason. One 
can just get the real faith in this way. 

 
II. Special profit of allegory  

Can understand the general and surface 
meanings of Qur'anic allegories, but only scientists 
and reasonably people can understand and discover 

their real meanings and ultimate purposes. They are 
those who think about low down and don't suffice to 
surface meaning (Tabatabayi, 132/16). As Allah says: 
"and these parables we put forth mankind in general, 
but only the learned men understand their deep 
meanings" (Surah Ankabut, 43). 

The reason for this concept is the statement 
"but only the learned men understand", because it 
was possible to be said: "but only the learned men 
believe". Saying "understand" instead of "believe" 
show that the purpose is to know the deep meanings 
of these examples, otherwise there are lots of 
unlearned people who believe in the external of these 
parables. So, the level of understanding the parables 
that are found in Holy Quran is different according to 
the intelligence and sense of men. Some listeners 
only here the terms and imagine their simple 
meanings, because they don't think deeply. Yet, there 
are others who think about the deep meanings and 
understand the exact purpose. (Tabatabayi, 196/16) 

 
6. Results 
1. Holy Quran has frequently used allegory in 
teaching and instructing its courses and teachings. 
Quran uses parables and allegories in order to cause 
people understand spiritual facts and excellent 
heavenly concepts. 
2. Allegory makes rational theorems sensible, makes 
the way of achieving to the objective closer, makes 
theorems public and finally, makes head-strong 
people word less. It's for this reason that we see lots 
of examples in Quran that each one is more 
interesting and effective than the other, because 
Quran is a book that has been sent down for all 
mankind in any level of thought and knowledge. 
3. To express scientific and rational subjects, using 
examples is the best way for manifesting matters and 
understanding them. For this reason, application and 
use of example is a Quranic way. In this way, Quran 
makes no sensible and rational concepts, sensible for 
the mind of addressees in the form of stories and 
useful examples and this helps to clear the essence of 
concept for people. 
4. There are different views about the kinds of 
allegory, but we can divide allegories into two main 
groups: real allegory and fancy or assumptive 
allegories. In fact allegory is a real or fancy story that 
narrator thinks it's like his/her slightly concept in 
some aspects. So he/she brings it in his/her speech to 
help the listener to imagine that concept completely 
and better. 
5. Textual recitations of Quran, are examples of right 
divine educations; and Allah has    lowered them to 
the level of public thought in order to present them, 
and there is no alternatives, because public people 
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can just understand sensible subjects. As a result all 
the meanings should be told to them at the form of 
sensible things and objective ones. 
6. Although all people can realize the general and 
surface meanings of Quranic allegories, but only 
scientists and reasonably people can understand and 
discover their real meanings and ultimate purposes 
they are those who think about down and don't 
suffice to surface meaning. 
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Abstract: In the present paper, considering joisted floor overuse in most of the residential, office and other types of 
buildings, numerous researches have been carried out into technical and theoretical problems. The results have been 
compiled as article and it has become clear that there is a drastic gap concerning financial matters of a variety of 
structures in building regulations. A steel building with joisted floor was considered to commence this technical and 
economic research. The effect of shifting floor framing direction of the joists on floor spans has been calculated and 
compared (frist on big span, next on small span) in the amount of used steel including the main steel girder weight 
and used bar weight in joist and the total cost of floor construction calculated according to it. The results show that 
in the case of building with joisted floor along the big span of floor span (from both direction of framing), 10% - 
39%  and 8% - 28%  are saved in the case of steel use and floor construction costs, respectively. According to 
statistics concerning the city of Tabriz, 22000 tons of steel on average and about 440 billion Rials that is equal to 
19.8 million $ would be saved in the cost of floor construction. These amounts of saving for the whole country(for 
Iran) are 580000 tons of steel and 12000 billion Rials that is equal to 540 million $. 
[Ahmad Akbarlou. Introducing an Economic Plan of Optimum Designing in the Joist Floor Slabs 
Construction. Life Sci J 2012;9(4):3626-3633]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 537 
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1. Introduction 

Utilizing joisted floor in country buildings is a 
common task because of its advantages such as using 
less steel, concrete, framing, possibility of manual 
installation, being thermal insulator, less weight, 
quick installation, and reasonable strength. 

This study deals with the uncontrolled steel use 
in order to save financial expenses in building 
industry. This seems to be necessary because of the 
increasing demands of the society for appropriate 
building construction with less total cost. 

On the other hand, because of insufficient 
technical and economical studies in the field of 
building construction methods mainly residential 
buildings, this research method may play a role in 
changing research issues and methods. Although 
quality and strengthen of structures, have been 
improved, it is obvious that less attention has been 
paid to the engineering economy. So far, no 
regulations or codes have been compiled and 
published by technical organizations or legal 
authorities. Moreover, uncontrolled and exceptional 
use of steel in country buildings, leading to 
increasing need for steel importation and expense 
increment, shows this research matters importance. 

In the present paper, it has been proposed that 
related organizations such as Housing and 
Urbanization Organization, Engineering Constitution, 
etc., should care about economic matters in designing 
and constructing of building in addition to inspection 
problems, quality control and theoretical problems 
through compiling necessary regulations and codes. 

2.  Research Method 
A residential building with steel structure and 

joisted floor, according the following plan, in two 
modes of framing, i.e. modes a and b, has been 
selected. After floor designing, the weight of used 
steel in the main girder and bar of the joist estimated 
and total weight of used steel has been calculated and 
compared in two cases of a and b. Then the costs of 
floor construction including the cost of main girder 
and joisted floor have been calculated and compared  
with to the price list of the year 2010 ( the last official 
prices ) that exchanged to the prices of year 2012. 

In floor calculations, the design of steel girder 
considering vertical loads has been done by allowable 
stress method and based on Iranian steel code. The 
joist has been designed by ultimate strength method 
based on the code CP 110, rule 54/1405, dated on 
97/06/12 (leaflet no.94) published by strategic 
planning and supervision organization. 
 
Case a) the main steel girder in axes A and B, and the 
direction of floor joist in L1 direction are as 
following figure (L1>L2) 
Case b) the main steel girder in axes 1 and 2, and the 
direction of floor joist in L2 direction are as 
following figure (L1>L2) 
4- Floor elements design and total cost of their 
preparation and construction. 
The study continues as follows with an example. 
L1=5 m     ,      L2=3 m 
PL=650 kg/m2    ,     LL=200 kg/m2 
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Case a: 
1-1-a: Design of steel girder in case (a), with a span 
of L2=3m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

2 2

5 kg
q = 650+200 ? 2125

m2

qL 2125?
M = = = 2391kg.m

8 8

 

 
3

b

M 239100
W = = = 151cm use : IPE 18

F 1584
 

1G = 6? 8.8 = 113 kg  the weight of main steel 

girders . 
 
1-2- a: Design of the floor joist (tensile bar) in case 
(a), with a span of L1=5m. 
 

 
Section of the joisted floor 

 
 
 
 

 
 
 
 
 
 

 
Defining  of  the signs 

L = 5 m                                            Joist span 

L
H = = 25cm

20
                     Thickness of floor 

 h = 5 cmf               Thickness of concrete slab 

b = 10 cmw                                 Width of heel 

h = 230 cme                              Effective height 

e
Z = 0.9h                                          Elastic arm 

cu
f           compressive stress of the joist concrete 

t = 20 cm                     The distance of stirrups 

kg
= 4200 2y cm

f             tesile bar yield stress                      

kg
= 1400 2a cm

σ            Stirrup allowable stress 

kg
= 200 2c cm

f          28- day concrete compression 

t  

α  

Stirrup section 
A B

2 

1 

L 1 

L 2 

Case b 
bbbbbb    

A B

2 

1 

L 1  

L 2 

a Case 

L 2 =3m 

q 



http://www.lifesciencesite.com                                      )                    4(9;2201 Life Science Journal 

 

3628 
    http://www.lifesciencesite.com         @gmail.comlifesciencej  

strength 

o
α = 58                                       Stirrup’s angle 

B = 50 cm                          Distance of the joists 

= =
1 S

A A             tensile bar Area 

Design based on the USD (ultimate stress design) 
method using CP110 code: 
 
 
 
 

 

 

 

 

q = 1.4DL +1.6LL ? .5

kg
q = 1.4? 50 +1.6 ? 00 ? .5 = 615

m




 

2 2
q L 615?

M = = = 1922 kg.m
8 8


 

h
fM = 0.87F A h -u y s e
2

5
192200 = 0.87 ? 200譇 ? 3 -s

2

2
A = 2.57 cm use 2Φ14 AIIIs

h
fM = 0.4f Bh h -u cu ef 2

 
 
 

 
 
 

 
 
 

 

5
192200 = 0.4譮 ? 0? ? 3 -cu

2

kg kg
f = 94 < 200 o.k.cu 2 2

cm cm

 
 
   

 
2-2-a: Design of joist stirrups using ASD 
(Allowable stress design) method 

  kg
q = DL + LL ? .5 = 425

m

q L 5o
α = 58 V = = 425? 1063 kgmax

2 2




 

maxV 1063
τ = = = 5.14

Z . b 0.9 ? 3? 0w

 

need is Stirrup/2.414.5 2cmkg
 
 

Φ8  use     0.53cmA

0.53)(0.85230.91400

201063
A

cosa)(sinaZ. σ

V.t
A

2
2

2

0

2











 

3-2-a: Design of compressive bar according to the 
code. 

A : use Φ103  

4-2-a: Thermal bar perpendicular to joist 
direction. 

1.75
A = ?4 1000

 Concrete slab Area 

4

1.75 2
A = ? 00 ? = 0.875 cm

1000
 

use 4Φ6
m

 

5-2-a: design of thermal bar parallel to joist 
direction. 

1.25 2
A = ? 00 ? = 0.625 cm5 1000

 

use 2Φ6
m

 

6-2-a: Shear reinforcing bar 

 
A : use Φ8 L = 75cm6  

7-2-a: Negative moment bar 

 
A = 0.15A7 S

2
A = 0.15? ? .54 = 0.46 cm7

use Φ8 L = 120 cm

 

8-2-a: Joist rib bar 
Live load

 q = 200 < 350 , L > 4 m   

1 1
A = A = ? ? .54 = 1.54 use 2Φ108 S2 2

 

9-2-a: Calculating the weight of bar used in joist 

L =5m 

q  
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Table 1: Calculating the weight of bar 

W 
(kg) 

G  (kg/m) L N 



 POS 

72.6 1.21 5 12 Φ14 AIII A1 

30 0.395 5×2.5 6 Φ8 AI A2 

18.5 0.617 5 6 Φ10 AII A3 

13.3 0.222 3 20 Φ6 AI A4 

6.7 0.222 5 6 Φ6 AI A5 

3.6 0.395 0.75 12 Φ8 AI A6 

5.7 0.395 1.2 12 Φ8 AII A7 

3.7 0.617 3 2 Φ10 AII A8 

Weight (AI = 54 kg, AII = 28 kg, AIII = 73 kg)  
Total weight of bar = 113 kg 
Total steel use = 155kg  

Case b: 
1-1-b: design of steel girder in mode b with span of 
L1=5m. 

3

kg
q = 850? .5 = 1275

m

2
1275?

M = = 3984 kg.m
8

W = 252cm use IPE22

G = 10? 6.2 = 262 kg2



 

 

 
10-2-a: Calculating the cost of providing and constructing the floor using Iranian price list of construction 
field published in 2009(the last official price list) 
Table 2: 

Row Operation description 
number of  
price list 

unit 
amoun
t (kg) 

unit price 
(Rial) 

Total price 
(Rial) 

1 
Providing and executing of 

AI bar 
070101 kg 54 8980 484920 

2 
Providing and executing of 

AII bar 
070201 kg 28 8000 224000 

3 
Providing and executing of 

AIII bar 
070205 kg 73 6360 464280 

4 
Additional price of joist 

truss 
070301 kg 122 145 17690 

5 
Providing and executing of 

joisted floor whit 25 cm 
thickness 

100102 m2 15 122000 1830000 

6 
Providing and executing of 

bearing girder 
090211 kg 113 8830 997790 

Sum of total value=4018680× 1.8 = 7233624 
The exchange coefficient of prices  of  year 2010 - 2012  based on the cost coefficient and daily prices = 1.8 
 
1-2-b: design of floor  joist (tensile bar) in mode b 
with span of L2=3m. 
 

 

2
615?kg

q = 615 M = = 692 kg.m
m 8

M = 0.87 ? 200譇 ? 3 - 2.5u S

2
A = A = 0.92 cm1 S

use 2Φ8 AIII

 

 
2-2-b: design of joist stirrup using ASD (Allowable 
stress design)method. 
 

kg
q = 425

m

3
V = 425? 638 kg

2



 

Shear stress : 

2

638
τ = = 3.1 < 4.2

0.9 ? 3? 0

kg
cm

 

According to  the code : 
2

A = 0.0015 b t = 0.0015? 0 ? 0 = 0.3 cmwmin

use A = Φ6 AI2

 

3-2-b: design of compressive bar according to the 
code. 

A : Φ8 AII3  

4-2-b: thermal bar perpendicular to joist 

A : 4Φ6 AI4 m
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5-2-b: design of thermal bar parallel whit joist 

A : 2Φ6 AI5 m
 

6-2-b: shear reinforcing bar 

A : Φ8 AI L = 75 cm6  

7-2-b: negative moment bar 
2

A : 0.15A = 0.15? ? .5 = 0.15 cm7 1

use Φ6 AII
 

8-2-b: Joist's rib bar:  
according to the code joist's rib is not need. 
L = 3 < 4 
9-2-b: Calculating the weight of the bar used in 
the joist. 

 
Table 3 

W 
(kg) 

G  
(kg/m) 

L N 


 POS 

24 0.395 3 20 Φ8 AIII A1 

16.7 0.222 3×2.5 10 Φ6 AI A2 

12 0.395 3 10 Φ10 AII A3 

13.3 0.222 5 12 Φ6 AI A4 

6.7 0.222 3 10 Φ6 AI A5 

5.9 0.395 0.75 20 Φ8 AI A6 

3.6 0.222 0.8 20 Φ6 AII A7 

(AIII = 24 kg) و   (AII = 16 kg) و   (AI = 43 kg) 
Total weight of bar = 83 kg  
 

 
10-2-b: Calculating the cost of providing and constructing the floor with Iranian price list of construction 
field published in 2009 
Table 4 
Row 

 
Operation description 

number of  price 
list 

unit 
amount 

(kg) 
unit price 

(Rial) 
Total price 

(Rial) 

1 Providing and executing of AI bar 070101 kg 43 8980 386140 

2 Providing and executing of AII bar 070201 kg 16 8000 128000 

3 Providing and executing of AIII bar 070205 kg 24 6360 152640 

4 Additional price of joist truss 070301 kg 53 145 7685 

5 
Providing and executing of joisted floor whit 25 cm 

thickness 
100102 kg 15 122000 1830000 

6 Providing and executing of bearing girder 090211 kg 262 8830 2313460 

 Sum of total price with operating overhead coefficient (Rial) =  ( 4817925×1.8= 8672265 )  

The exchange coefficient of prices of  year 2010-2012 based on the cost coefficient and daily prices = 1.8. 
In the table 5 the weight of steel use for different spans is presented after designing and calculating like upper 
method.  
 
Table 5: the weight of used steel and the percent of the steel use reduction in 10 modes with different spans 
and two different modes of joist position (a & b). 

Row 
 

Span 
of joist 

(m) 

Span 
of the main 
girder (m) 

Weight of used 
bar (kg) 

Weight of used 
steel (kg) 

Sum of the weight of 
steels (kg) 

Decrease percent of 
steel use 

L2
L1

 

1 
3 4 71 179 250  

1.33 
4 3 83 113 196 %22 

2 
3 5 83 262 345  

1.67 
5 3 155 113 268 %22 

3 
3 6 105 433 538  

2 
6 3 196 134 330 %39 

4 
3 7 123 591 714  

2.33 
7 3 315 134 449 %37 

5 
4 5 164 361 525  

1.25 
5 4 196 246 442 %16 

6 
4 6 197 506 703  

1.5 
6 4 262 246 508 %28 

7 
4 7 230 687 917  

1.75 
7 4 420 289 709 %23 

8 
5 6 293 589 882  

1.2 
6 5 320 422 742 %16 

9 
5 7 342 799 1141  

1.4 
7 5 525 491 1016 %11 

10 
6 7 460 928 1388  

1.17 
7 6 624 685 1300 %6 

In the plan of the joists and girders, L2 is the bigger span and L1 is the smaller span. 
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)

joist in big span(kg) joist in small span(kg)

joist in big span(kg) 196 268 330 449 442 508 709 742 1016 1300

joist in small span(kg) 250 345 538 714 525 703 917 882 1141 1388

4*3 5*3 6*3 7*3 5*4 6*4 7*4 6*5 7*5 7*6

 
Table 6: calculating the cost of construction of the floor. 

Row Joist ,s span (m) main girder  span (m) Total cost of the floor (Rial) Percent of the cost decrease L2
L1

 

1 
3 4 5820327  

1.33 
4 3 4951330 %15 

2 
3 5 7829127  

1.67 
5 3 6530355 %17 

3 
3 6 7052700  

2 
6 3 11327326 %28 

4 
3 7 12495395  

2.33 
7 3 11041051 %24 

5 
4 5 11389071  

1.25 
5 4 9952431 %13 

6 
4 6 14768331  

1.5 
6 4 11821657 %20 

7 
4 7 18769642  

1.75 
7 4 16702715 %11 

8 
5 6 18448475  

1.2 
6 5 16472216 %11 

9 
5 7 24975127  

1.4 
7 5 22950756 %8 

10 
6 7 30274466  

1.17 
7 6 27956667 %8 

In the plan of the joists and girders, L2 is the bigger span and L1 is the smaller span. 
 
5 - The diagram of comparing steel use in different modes of floor framing: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Diagram 1: the curve of steel use.  
 

The upper diagram indicates that in all cases when joist is located in bigger span, the use of steel decreases 
considerablely.  

The diagram of steel use 
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Diagram 2: The curve of steel use reduction with the variation of L2/L1 

As it is seen, when the ratio of L2/L1 increases, steel use  percent decreases. 

 
Diagram 3: Floor cost reduction percent (FCCDP) 

As the above diagram indicates, by increasing L2/L1 ratio, floor construction cost percent decreases (except two 
cases). 
 

The diagram of steel use reduction in floor with the variation of  L2/L1 
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5.  Conclusions 
1) All the studied cases being the common 

spans used in joisted floor have been 
compared with the obtained results on 
diagram (1) which indicates that when the 
joist is constructed on the big span, steel use 
decreases considerably. 

2) Considering diagram 2, it can be observed 
that when L2/L1 (ratio of big span to small 
span) increases, the steel use decreases, and 
when L2/L1= 2, the maximum decrease can 
be observed. 

3) Considering diagram (3), it can be deduced 
that in all cases when the joist is designed on 
the big span, the cost of joisted floor 
construction decreases. 

4) Based on the obtained results on diagram 
(3), when L2/L1 increases, the cost decreases; 
and the maximum decrease is when L2/L1=2. 

5) Economical result of the research: 
6) The average amount of steel reduction 

(22%) and the average amount of the floor 
cost reduction (16.5%) can be obtained from 
diagram (3). 
Through calculating the average amount of 

used steel in joisted floor which is 26     kg/ m2, 6.4 
kg less steel will be used per squre meter of joisted 
floor. Therefore, according to the statistics on 
average building construction of the one year for a 
city such as Tabriz, there has been more than 
3500000 square meter and assuming 98% of 
construction whit joisted floor, 22000 tons of steel 

would be saved which amounts to 440  billion  Rials 
saving(equal to 20 million $).  Thus, for the whole 
country(for Iran) it would be 580000 tons of steel use 
reduction and 12000 billion Rials saving(equal to 540 
million $). With such saving for a city such as Tabriz, 
we can construct 1500 residential building units, and 
for the whole country about 40000 residential 
building units, each unit with 80 m2 of area. 

Therefore, with serious attention to this plan, 
there will be less need to steel importation and there 
will be huge savings on cost of constructing the 
buildings. 
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Abstract:In this article, studying the theoretical behavior of steel shear walls by Veladi et al and comparing its 
experimental results clarified that the degree of theoretic resistance has difference with experimental results. This 
difference is originated from the lack of width to height effect (b/h) on the shear resistance. Thus, to remove the 
problem, using ABAQUS software has been carried out to calculate a coefficient which is b/h proportion function. 
After comparing the obtained results from modeling and experiment, the authenticity was confirmed. Also, to reach 
to the study’s purpose, modeling of samples from steel shear and material except the height was carried out 
efficiently. Then, by the use of experimental results and computer based modeling’s, the extraction of a relationship 
was carried out to achieve multiple functions to theoretic relations. 
[Hedayat Veladi, ArashSazghari. The theoretical study and finite elements of effect in the height changes to 
threshold on the shear strength of steel shear walls. Life Sci J 2012;9(4):3634-3640]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 538 
 
Key words: Steel shear walls, theoretical relations, periodical behavior, experimental behavior, experimental 
studies, ABAQUS software. 
 
 
1. Introduction 

About two decades ago, serious and 
considerable studies have been carried out on the 
steel shear walls. Due to the similar behavior of these 
systems with decks and sheets in terms of shear 
resistance, the similar relations of the system were 
considered. Benefits such as being economical, 
lightweight and idea plasticity behavior justify the 
importance of studying these panels more. The steel 
shear walls are enough easy to be achieved than other 
similar systems being jointed or connected as two 
bolt and curve to their surrounding frame and 
because it does not have any tensions concentrate, 
therefore, no need to accurate control of the bolts. 
The first serious work of the panel shear strength 
after buckling was carried out by wanger in 1931.The 
experiments were done by wanger based on the thin 
layer of aluminum shear panels made him to present 
the theory of stretching field (8). After him, many 
scientists such as Cohen, Bussler, Rocky, Porter and 
others studied their researches on the stretching field 
of deck-sheets diameters and their final resistance 
calculations, the stiffness sided panels were gradually 
evaluated. The regular bases of these studies during 
20 years were mostly subjected to the application of 
diametrical stretching field being made after steel 
shear buckling. During the limited years, the steel 
shear walls with strong pre-fabricated steel sheets to 
prevent its buckling were used in a few buildings 
with inspiration of sheeting industry. The planning of 
using steel shear walls with thin thickness was 
carried out based on some useful studies on sheets for 

the first time in 1980s in Alberta college, Canada by 
Koolak and et al. these researchers concentrated 
merely on the theoretical and experimental studies 
based on steel shear walls with thin-thickness 
replacing a series of flanked stretching bars. 
2. The theoretical behavior 

Now, the behavior of the plate is being divided 
into three sections and the shear and tension 
(buckling) resistance would be reviewed in each 
section: 
1- Pre buckling behavior 
2- Elasticity – plasticity after buckling to the 

delivery of plate (sheet) tension 
3- Plasticity after delivery to plate (sheet) fault 

tension 
Pre-buckling behavior  

In this section, the shear force continues 
from zero up to the plate buckling begins. Also, in 
this section, the linear relations and plate regulations 
are completely accurate. Of course, the range here is 
much lower than other parts. If the thickness of the 
plate is much lower than other dimensions (lower 
than 500), this section can be ignored. 
The critical stress using classical plate theory is: 

(1) 2

2

2

)(
)1(12 h

tEk
cr 







  

Grater or equal to one 

2)(435.5
h

b
k   

For b/h Smaller or equal to one 
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For b/h 4)(35.5 2 
h

b
k  

 

 
Figure 1. Plate of steel shear wall 

 
b= the length of panel 
h= the length of panel 
t= the thickness of plate 

(4) crcr tbF   
 

(5) h
G

hU cr
crcr 


  

 
The plasticity-elasticity behavior after buckling to 
plate delivery tension 
The section can be considered the plate (sheet) as 
diametrical (diagonal) stripes with 45o. (1). 
 

 
 
Figure 2. The hypothesis of stripes elements 
 
The strain distribution on the stripes is not fixed in 
reaching to delivery tension based on Dr. Elghaiee 
experiments (2); but, it is variable as following form: 
 

 
 
Figure 3. Strain distribution in stripes elements 
 

(6) 3
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3
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L yypyy  

 

(7)  yp  
 

(8) 3
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(9) E
e

 
 

Which α represents the coefficient of variation in the 
rage of 5 to 20. When the thin-layered plate and its 
limited members have enough stiffness, the degree of 
α would be about 20 while the thick-layered plate 
would be decreased to 5 due to their softness and 
flexibility elements.  

33.732.2                          205    
Now, if the direction of X along with stripe and Y as 
vertical direction were considered, the strain 
distribution would be as following during the 
delivery strain: 
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Which the position coefficient, v’, in the plastic zone 
would be equal to 0.5 and plate delivery strain, Ϭe 
based on “phone-misses” criteria could be obtained 
as following: 

(12) crye F   3
 

 
The transformation of these strains in the direction of 
the panel, the shear strain would be governed during 
the delivery strain of the panel: 

(13) EE
e

crye





 '

)1(





 
 

(14) h
EG

U ecr
e 








 ))('1(




  

During the plate is reaching to delivery strain, total 
shear resistance can be obtained by balancing 
method. Then, we will have: 
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The angle ϴ according to the Canadian regulations, it 
would be: 
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Ac = the area of columns section 
Ic= the inertia of columns 
Hc = the height of floor 
Ab = the surface of the cross-section in a column 
It must be noted that, the angle error effect on the 
ultimate strength must be very less than 0.10%. 
The plasticity behavior after delivery to the fault 
of plate strain 

In this step, the theoretical concepts of the 
plasticity are not effective but the plate can be 
considered as the stripe elements in this regard. The 
only difference with the latest step is the change of 
elasticity modulus which is decreased than elastic 
mood. Of course, the fixation hypothesis of the stripe 
section surface in the plasticity area due to the plate 
thinness is correct in the whole relations of the 
uniaxial strain for E from Et was used. 

If the degree of strain is specified from the 
beginning plasticity to the plate fault with Ϭp, the 
buckling is being introduced in the directions of  X 
and Y as following: 
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The negative sign in the buckling means the 
proportional length reduction.  
The shear buckling and displacement reaching to the 
panel become to the fault tension or equal with the 
same tension: 
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The panel degree resistance will be governed as 
following with the same yield point: 
(22)  btF ucrp  2sin2/1  

Now, it can be determined the division of the 
ultimate shear resistance on displacement in the panel 
shear stiffness. 
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Figure 4. The behavior of steel shear wall panel 
 
3. The study of theoretic discussion with 
experimental results 
Six samples of steel joint shear walls with different 
dimensions and thickness were given in table 1. To 
study the seismic respond and its different effects, 
these samples were evaluated. The loading of these 
samples was achieved by jacks which are shown in 
figure “5”. 

 
 
 
 
  

  
  
  

 
 
 
Figure 5. The establishment of the samples in a cyclic 

experiment completion 
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Table 1. The specifications of the samples in a cyclic experiment  

ERROR(MM) UE(MM) FE KGF (KG/CM2) cr  FY(KG/CM2) T(CM) H B(CM) THE NAME OF SAMPLE 

2.5 17.5 8583 10.27 2663 0.07 92 92 307 
0.1 14.1 10524 20 2283 0.1 92 92 308 
0.2 24.78 7836 7.34 2663 0.07 142 92 309 
1.9 22 9619 15 2283 0.1 142 92 310 
0 17.5 13894 6.55 2663 0.07 92 142 311 
0 14.2 17031 13.4 2283 0.1 92 142 312 

 
The figure 6 and 7 have given the 

placement-load coordination comparison and their 
theoretical relations. It’s obvious that the degree of 
panel shear resistance in yield point (Fe) has 
difference with hysteresis coordination in relation 15. 
That is, in panels with equal threshold width (b) but 
different heights (h) are different before the buckling 
(Tcr) but equal after any bucklings. Of course, the 
relations do not have any impact but it does not seem 
logically that the panel with width 3m and height 1m 
have not any difference with the same panel 
dimensions. Hence, to verify the related degree, a 
correction coefficient, samples with b/h proportions 
were modeled in ABAQUS software.  
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 6. The comparison of placement-loading 
theory and sample hysteresis coordination 309 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. The comparison of placement-loading 
theory and sample hysteresis coordination 310 

 

4 – The modeling of restricted elements in steel shear 
wall and accurate measurement with experimental 
results: 

To study the behavior of steel shear wall 
wreckage, having a suitable mathematic model is 
required according to the engineering abilities with 
restricted element method which is mostly based on 
ABAQUS software. 
 
Modeling hypothesis: 

1) The thickness and width of the panel is 
fixed. 

2) The lower column is completely motionless 
and shear is forced to the upper column. 

3) The restricted elements of cross-sections are 
hardly to be observed and the connected 
points are completely joint and no bear any 
tensile anchorage. 

4) The shear is not tolerated the plate  
5) The lateral restricted elements buckling are 

negligible. 
6) Meshing for every model is achieved up to 

the recovery results considerably. 
7) To study the behavior after steel wall 

buckling, are-length method is used for 
solving non-linear equations. 

Because the model is composed of Elastoplastic 
material, the tensile and buckling is considered as 
two linears. The analysis of each sample is consisted 
of two buckling linear and non-linear dimensions 
after buckling. Hence, sampling has two files. The 
first file including buckling analysis which is aimed 
to change the sample buckling formations for 
buckling moods, which is being used for the first 
imperfection of post-buckling. For the first buckling, 
the linear Static Buckle has been applied but for the 
second post-buckling, the non-linear static risk 
analysis has been used efficiently. 

Since, the results of restricted element method 
should be confirmed to the experimental results, 
hence, the samples of 308,310, 312 given in table 1 
were used. All these three samples were modeled 
with the same geometrical and material specification 
in ABAQUS software. The figures 8 to 10 have 
shown the comparison of the obtained results from 
the analysis of restricted element and experimental 
results. The comparison of placement-load 
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coordination from restricted element modeling using 
ABAQUS software with hysteresis coordinations 
show that the restricted element modeling with 
ABAQUS software has an accurate precision due to 
an accurate modeling using ABAQUS software along 
with parametrical studies on the effect of height to 
threshold changes and steel shear wall resistance 
which is the main aim of the study in this regard. 

 
 
 
 
 
 
 
 
 
 
Figure 8. The comparison of experiment coordination 
and computer-based models in sample 308. 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. The comparison of experiment coordination 
and computer-based models in sample 310 
 
 
 
 
 
 
 
 
 
 
Figure 10. The comparison of experiment 
coordination and computer-based models in sample 
312 
 
5) The study of b/h proportion effect on the steel 
shear walls resistance: 

In all samples, the geometrical can material 
specifications except the height are equal. The 
specifications have given in table 2. 
 
 
 
 

Table 2. Geometrical specifications 
t(cm)  h(cm) b(cm)  Sample  Row  
0.07 200 400 F 1  
0.07 300  400  G  2  
0.07 400  400  H  3  
0.07 500 400 I 4 
0.07 600 400 M 5 

Also, the material specifications are as following: 
6
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After modeling the samples by the use of 
placement-load coordination in figure 11, it seems 
that the degree of panel shear resistance in the yield 
point can be governed for each samples and then 
based on table 3, the K coefficients will be obtained 
for different b/h proportions. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 11. The coordination of placement-load in 
modeling 
 
Table 3. The degree of K coefficient 

  F b/h Sample  Row  
1.053 21500 2 A 1  
1.028 21000 1.33 B  2  

1 20416 1 C  3  
0.857 17500 0.8 D 4 
0.734 15000 0.66 E 5 

Note: the degree of (k) has been obtained by diving 
the shear resistance in each panel in panel shear 
resistance with b/h=1 proportion. Now, using the 
(b/h) proportion, and the measured degree of (k), the 
coordination b/h on k degree in figure 12 is being 
plotted. 
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Figure 12. The coordination of b/h proportion with k 
 

According to above coordination, the two 
linear equation can be measured: one for b/h < 1 and 
the other b/h >equal to one and it can be neglected, 
too. 

(24) If b/h > 1, then k equals to K= 0.053 x + 0.947 
(25) But, if b/h < 1, then K= 0.79x+ 0.2 
Note, in above-mentioned relations, the degree of 
x=b/h. 
By using equations 24, 25, the degree of K can be 
measured and (Fe) relation is verified as well. 
The equation 26 is the verified (Fe). 
(26)  btkF tcre  2sin2/1  

 
6. the study of equation precision 

To be ensure of measured K equation 
precision and Fe for samples 309 and 310, again the 
K coefficient and without it will calculated. 

 
 

Table 4. The study of K coefficient functions in theoretical relations 
Up  

(cm) 
Fp  

(kgf) 
Ue  

(cm) 
Fe  

(kgf) 
Fe* k  
(kgf) 

k b/h 
t  

(cm) 
h  

(cm) 
b  

(cm) 
Sample

14.3 11914 1.99 8565 6097 0.71 0.64 0.07 142 92 309 
12.78 10891 1.7 10400 7384 0.71 0.64 0.1 142 92 310 

 
 
By using the degrees of table 4, the 

placement-load coordination will be plotted for each 
of these samples with K coefficient and without 
coefficient again. The figures 13 and 14, the 
comparison of experiment hysteresis with placement-
load theory with and without coefficients were shown 
in samples 309 and 301. 

 
 

 
 

 
 
 
 

 
 
 
 

 
Figure 13. The comparison of experiment hysteresis 
coordination with placement-load theory with and 
without K coefficients in sample 309 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 

 
 
 
 

Figure 14. The comparison of experiment hysteresis 
coordination with placement-load theory with and 
without K coefficients in sample 310. 
 
Summery and conclusion: 

1) Generally, the achieved modeling by shell 
element had a suitable convergence with the 
real behavior of steel sheets in experimental 
samples which are a simple mood of steel 
shear wall of one floor and one threshold. 

2) One of the most important obtained results 
as the main purpose of the study is the study 
of the extraction of a relationship for 
coefficient functions to given theoric 
relations considering the (b/h) effect which 
is the same height to width proportion on the 
resistance as following: 
If b/h >1 = K and b/h < 1=K then, the 
above-mentioned theoric behavior and 
experimental behavior will get closer 
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together considerably ensuring the obtained 
results of theoric relations. 

3) In this research, it seems that if the (b/h) 
proportion is lower than 1, the panel 
resistance will be considerably decreased 
which is not favorable behavior in this 
regard. For example, in the modeling sample 
with b/h=0.66, the resistance decrease will 
be 27%. As a result, is seems that achieving 
this system with b/h > 1 will be suitable 
according to the planes dimensions. 
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Abstract: The family has been considered as the regular base of kindness and tenderness of human’s internal and 
external necessities which are formed by the marriage. The marriage is a fresh word that strange man and woman 
make their bond together as a balance which is not completed without each other and the balance is their basic and 
contrary way to survive in this way. The holy Quran describes the common life as a “heavy and strong bond” 
happening between two sides which they promise together by the name of God together forever finding their 
confortable life time easily. However, it is sometimes observed that the first basic love get lost for making its own 
foundation. These family pathological affairs are subjected to pre-marriage, during-marriage and post-marriage. 
Factors like the lack of familiarity, belief affairs, social, scientific, cultural, economical which bringing the process 
of divorce awfully. All societies try to prevent these kinds of drastically events. Many books and articles have been 
written in this case trying to discover or make a solution for these pitfalls. The present article is to find a way to 
clarify many different approaches in this regard. These family pathological issues are beyond of these written 
articles here but due to the context of the study, the writer of the article tries to point to one of these biggest 
problems as the mother of the catastrophic events with belief approach here. Among these factors, the issue of 
economic and finance exists into the families and internal beliefs play key role in arranging economical and 
financial as well as poverty. 
[Asghar Abedzadeh. The pathology of family the dimension of economy with belief approach. Life Sci J 
2012;9(4):3641-3647]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 539 
 
Key words: marriage, family, pathology, poverty, unemployment, divorce. 
 
1. Introduction  

Of the God’s signs is that, he created a mate for 
you from the same kind to be your comfortness 
rekindling the whole life time and made friendship 
among you as well (Roum: 21). Appreciate the God 
with his omnipotent power whose eternity power is 
the whole existences sources. And the man whose 
majesty creature on the land bringing the light of 
creation and salute Mohammad (peace be upon him) 
as the most sophisticated man on the earth who made 
his lovely efforts in publishing the God’s divine and 
religion and chosen successors who are the 
outstanding pious men as the stable pattern of 
morality affairs. The family is a fundamental 
foundation which is being formed by two man and 
woman sides. Then, with appearing the first child in a 
family, the roots of the family become stronger and 
only the death can separate this family bond together. 
The natural and common form of family separation is 
the same death, not other factors. The bond of 
marriage is called a stronger form getting stable than 
any other bonds among couples (Nesa: 20). The 
marriage is not a bond between both man and 
woman, but also the couples make and promise their 
God in this regard, fallowing the God’s orders (Imam 
Khomeini). Women and men (the couples) have 
made a strong bond to continue their life time and if 
they want their child to be profitable in a community, 
find the joy having better life patterns, they should 

stick with their marriage bond. The society’s advisors 
tried to keep the bond strongly but some factors 
struggling to detach the bond. So, there must be some 
questions in this case: why some families can spend 
happy times while others cannot reach to enjoy their 
life time? How some families can spend their 
lifetimes in spite of being poor or having chronic 
disease but others with enough financial and facilities 
cannot spare their enjoys with other family members. 
Are really the marriage problems unsolvable? What 
injuries can hit families separating them? 

This catastrophic event exists everywhere in the 
world and does not belong to a particular class! This 
also can be formed in different ways in every family. 
The cultural, social, religious, moral and economical 
damages can be take place in every family. However, 
the most crucial issue is to find better solutions for 
these problems. The main aim of the study is to 
discover the dimension of economy efficiently 
applicable for families. Although, the problems 
existed from the beginning of every family, but there 
were offered some remedial approaches to solve these 
problems. Of course, many articles and papers have 
been also written in this regard, but they were not 
sufficiently useful to prevent the related pitfalls so 
far. Thus, it is necessary for everyone to try to cope 
with these problems following the happiness and 
bringing into families. 
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How dramatic a child’s appearance in front of 
family’s separation but how satisfactory a child’s 
face being full of smiles with family’s happy times? 

We are alive and kicking hopefully the dawn of 
families happiness at their survive on the earth. 

Saadia, a good man never dies, dead one is the 
one whose names dies (Saadi). 

 
2. What is family? 

The man congenitally needs to live in a 
community based on his or her created instincts and 
common-sense basically. The family can be 
considered as a small community in versus big 
community being essential role in social life. At first 
glance, we figure out that couples based on their 
religious and moral affairs have made their first bond 
as a marriage form in a society. Are these factors 
making the foundation of a family? 

There are families who force their daughters to 
get marry rich people and others may prefer their 
daughter to get marry a boy for his father’s heritage 
which is not logically implied. The social situations 
and positions are those factors hiding the 
unsuccessful marriages into itself. Therefore, the only 
purpose of the marriage cannot be described in these 
factors. If the family-making process is going to be 
based on these affairs, the continuation of the same 
family will be based on changeable issues because 
nobody can get into the same conditions of economy 
and social positions. In addition, the man never stays 
in the same sexual and instinct position. The male 
and female are in the climax of their first days of 
marriage being decreased gradually which they will 
need each other at their old days and they will enjoy 
their family foundation at those times, and this is one 
of the secrets of the marriage. Because, at these 
periods, the love and kind of couples get into deep 
relationship sharing their sad and happiness together 
and they never find the joy without each other: he is 
the God who has brought the relaxation and 
confortness into the heart of pious people. (Fath: 4). 
As the man needs food and gets relaxed after coping 
with his thirsty and hunger, the couples also need 
each other when they reach together. The family is an 
environment where they can find and absorb the care 
of tenderness filling the gap between family sprits. 
This is the same issue where they were created. If it 
does not exist, it is the man’s fault not to be able to 
find his surrounding getting relaxed. They are mostly 
accustomed of the majority than the reunification of 
the God (Beheshti).  
 
2.1. The successful criteria of family-making:    

If we wish a successful family, there must be 
indices or factors which couples, big and small have 

confirmed them as well. Religious beliefs, being rich 
financially and scientifically, and touches are those 
factors bringing happiness, continuation of life and 
wealth but there are other related-based factors as 
following: 

Knowing both sides together: the first care of 
family is based on couples who they should know 
each other sufficiently. However, there are some 
young people who begin their life relying on the 
dreams of love but never getting their parties at all 
which they will be broken down by the same love. 
They firstly believed that the love is the purest factors 
of successful criteria in family-making process but 
they never knew that: 

Those loves being as color 
Were not loves but fires  
Therefore, those marriages without any side’s 

recognition, would be destroyed people’s possessions 
and life territories as soon as possible.  

1- Keeping marriage relations: 
The marriage is a different event than other 
ones. When problems and misunderstanding 
are being appeared, the couples forget the 
positive and negative remarks of themselves 
and their common-life way get under 
suspicions. The continuation of the first life 
with love is hard but it must be followed 
with another extra fulfilling love bilaterally. 
In this kind of love, the issues of sacrifice, 
forgiveness, virtue and good-tempered 
affairs are essential factors between couples, 
to make the strongest relationships together. 
The couples confront with many big and 
small challenges and decisions every time: 
Sharing tasks, expenditures, social activates, 
entertainment, housing, children nurture, 
optimizing daily chores and making family 
virtue. 

2- Balancing expectations: 
Friends, classmates, neighbors, families and 
relatives and finally couples expect each 
other in a family atmosphere. And this is the 
obvious that there are some impossible ways 
to compensate problems making a kind of 
friction among any family relations. These 
expectations should be in a restricted extent 
to meet both sides balanced. 
The power of economical, social, political, 
cultural, moral, physical and spiritual affairs 
must be considered carefully in this process. 
The couples can themselves make their own 
adaptations with any hard circumstance. 
These couples can think of their own realism 
imaginations to adapt and reach their wishes 
and hopes successfully. They can also think 
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about their own common-life sweatness 
when any sadness appearing in their life 
time.  
They can apply the words,” Goodnesses 
knows”, replacing the “must” word. This 
does not mean to forget the lawful right of 
couples. 

3- Belief adaption: 
The recognition and believe in God and any 
tendency toward theological affairs are the 
man’s mother-born instinct which the versus 
of fitrat pointing to this:  
But there may be some factors weakening 
the belief causing to darkness of realities. 
Thus, different religious were appeared with 
different titles gathering few other religious 
bases towards themselves. Hence, different 
belief emerges in this regard. The couples 
will lose in their life without the 
consideration of these common belief 
adaptations: “never marry religiousless 
woman unless they learn the belief….. and 
never let your daughters marry piousless 
men (baqhareh:221). In another versus, the 
god says:” 

 
2.2. Familiarity with tasks 

In a small community like family, each member 
should get familiar with his or her own tasks and 
duties trying to complete it successfully. This makes 
responsibility of members high satisfying other 
family members as well. 

The holy Quran says in this case: 
“The men are the women’s anchor, because the 

God has made some people prior than others (Nesa: 
34). 

Based on this verse, virtue and life expenditures 
have been put into the man’s responsibility and the 
man must get familiar with his own granted 
responsibility to do it carefully without any 
reluctance for their own family members. 

In other verse:” treat your wives carefully and 
friendly” (Nesa: 19). 

Good morality and good-temperedness of a man 
with his woman is one of the most common features 
making a strong bond between the family members. 
In contrast, the woman of the family is a kind of 
relief having other task-based duties. If the man tries 
out to make money, the comfortness is also being the 
women responsibility to keep family comfort. This 
task is hidden into women as an artistic work at home 
surrounding. 

Imam Mousa Kazem says: “the challenge of 
woman is a good-husbanding issue” (Tabatabaiee). 
The good-husbanding means a good relationship 

between the members of a family providing a better 
background for men activities out of any family 
chaos. 

This kind of task-based responsibilities, the life 
becomes sweater among the whole members.  

 
3. Challenging problems 

The contraction of marriage is a combination of 
lawful, religious, emotional and sensitive relationship 
in a complex path of couples leading to the 
continuation of the life in despite of family different 
problems. Of course, the lack of understanding 
between couples makes them not to pay attention to 
other issues and these kinds of expectations lead to 
the lack of family tendency friendly. They never 
listen to each other statements facing with lots of 
problems even at their thinking ways. Any problems 
and difficulties are the sweatness of the life. “The 
value of health can be understood by the one who 
experienced catastrophic events.” 

Let’s consider a bumpy road where it can be 
beneficial even for both driver and passengers, some 
psychologists believe that a few challenges 
happening between couples can be profitable 
recovering the path of life from boring times and 
removing any obsessions from the hearts of the 
family members easily. It also provides better 
background for cooperation among the family 
members (Beheshti). Nobody is complete but 
prophets; therefore, the possibility of family quarrels 
can be emerged in every family. The important key is 
to find the problem trying to remove it easily. 
 
3.1. Possible injuries in losing families: 

The marriage has been considered as a good 
function among the humanities during the history and 
has found a great establishment for itself which many 
books have been written in this regard so far. 
Although all humans have a good figure of the 
marriage, but in reverse, they hate the word, 
“divorce”. Although the beginning days of the 
common life is the basic foundation for meeting all 
biological, mental and social needs, but some of these 
marriages cannot be conducted in an appropriate way 
due to some reasons. 

They may face with the word, divorce leading to 
separate each other immediately.  

The individuals motivations are not the same in 
the process of marriage, and these motivational 
events are mostly subjected to their internal affairs. 
Thus, some of these motivations face with failured 
life realities due to their misadaptations. 

Some wishes and hopes were the paths of 
attraction and flexibility but because of some 
destroying factors turned to the agent of separation. 
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In today’s word, there are some people making new-
family with lots of hopes and wishes but then they 
decide to stop their marriage for happening events 
saying:” spit on these bad-hearted people who 
destroyed our happiness mocking at our parent’s 
tears.” 

So, it is necessary to take this problem into 
troubleshooting pathologically to find out its cause 
and effect. 

 
3.2. Family pathology in terms of economical 
dimension 

The issue of economy can be discussed in two 
sections. First, the boys and girls or their parents 
accept the process of marriage for family richness 
and do not know other fundamental basics in the 
marriage which finally leading families towards 
failure. 

The magazine’s event column and other 
judiciary samples are the best examples of family 
failures and their statements about this calamity 
saying: o, what a pity chance, no wise mind causing 
to terrible events!  

The financial issues cannot be forgotten among 
families and the man of the family responsible for 
providing all necessary requirements but he should 
not be considered as the cause of common life. The 
attractions, emotions, tenders, sacrifices and good 
tempers are the necessary non-material resources 
should be sought through spiritual affairs. Imam Ali 
says that, if one of your brothers got wealth and rich 
or a good wife, never be jealous of him… 

As the wealth and children are the world’s 
transient possessions and being destroyed and good 
actions are the resurrection’s cultivation although the 
God sometimes forgives both of them to the nations 
on the land (Dashti). 

Second, the existed poverty into families may 
destroy or separate relations of families and this is 
one of the most essential damages in a community 
which most families confront it daily. The poverty is 
the biggest social turmoil in higher levels where 
threatening many families. It is also considered as the 
common gap among families. Imam Ali says in 
Nahjolbalaghe: 

To be wealth is like being in a land but to be 
poor is like being in a land as stranger (Hekmat: 56). 
In these days decorative world, the values have been 
combined with belongings, wealth, positions and 
social situations. Now, how it can be expected the 
poverty is not the serious threat for families?!  

The poverty is considered as the greatest death 
and rejection agent in religious texts. As the holy 
prophet says: “the poverty is about to bring the 
blasphemy (Abedzade et al). As it shown that the 

poverty is the agent of blasphemy and it is the factor 
of irresponsibility and bad-temperedness into the 
families. Imam Ali says: the poverty is the greatest 
spiritual death. (Hekmat: 163) 

The poor man is sad and depressed trying to 
compensate his or her deficiencies by doing every 
action:  

Takes dirty money, steal, commit crimes and 
oppresses other rights. 

Of course, the poverty is not the entrance of 
doing criminal actions. Some of these poor people 
have high confidence which many rich people 
exaggerate them but they can say something among 
these actions why doing these criminals?!  For the 
reason, the great people have suggested to prevent 
doing these awful actions. As Imam Ali says to his 
son, Mohammad Hanfieh: you, my lovely son, get 
under protection of the God from any poverty (I am 
afraid of your poverty), which the poverty loses the 
man’s belief and the agent of refugee and enmity. 
(The anger and fury motivation factor) (Nahj-o-
lbalagheh). 

In a society where people get poor doing actions 
to meet their needs which are unexpected actions: 

Stumbling in belief is the born of poverty  
Unless the man is not born robbery 
 As it described, the economical issue plays a 

key role in paid attention efficiently. However, in 
despite of these challenging debates, what remedial 
approaches are valuable to stop these actions. 
 
The poverty causes and effects: 

The happened poverty into families may have 
ten internal and external reasons which is beyond of 
the study here. Therefore, according to Imam Ali: 

Unemployment, mis-thinking in family affairs, 
being lavish, making clean or dirty earnings, the lack 
of correct preservance of possession, relationship 
with gangs are the destroying factors of human’s 
spiritual issues. 
 
Imam Ali says in this case: 

As the mighty God has given the people’s 
belongings into rich people. Then, no any poor 
people left on the land except rich people’s happiness 
and the God will ask about their hunger (poor people) 
from rich ones! (Nahjolbalaghe). 

If these rich people obey what the God orders 
religiously and give or share their possessions with 
poor people for the sake of God and if they pay fairly 
employers rights and salaries, these poor individuals 
certainly will be conducted in a correct path of life 
getting rid of poverty. But unfortunately it is 
observed that these rich people never think of weak 
financial people. The poverty cries it is poor situation 
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being ashamed of the family. In turn, there are rich 
people who are enriched of material things without 
considering around themselves spending their times 
comfortably. They mostly label themselves as 
Muslims: the last majesty prophet says:” everyone 
spending times without thinking of other Muslims is 
not Muslim (Nahjolbalagheh). So, these people must 
appreciate the God for all these galore endowments 
paying attention to poor people as well. There will be 
an approaching day which these rich people were 
being asked and penitence would be impossible. 

 
4. Unemployment as another agent of family 
failure 

Today, the most common problem of the 
communities is the Unemployment among the 
adolescents. These youngsters should work with their 
own abilities and meritness along with property, 
because the work is the origin of every man. The 
lowest continues work is also useful and hopeful for 
the family members making their spirits joyful. The 
little thing or action being completed with high 
happiness can be useful (Nahjolbalagheh). In the 
religion of Islam, an employment youngster has been 
blamed. The scientists have applied different 
description for the process of job but socially, the job 
means doing or completing something applicable or 
useful for reaching to the main purpose of the man. 
The municipality maker, building engineer, nature 
pointer, local shoe-maker are bearing troubles and 
following targets after finishing up their work. The 
allowed works getting done by someone to provide 
his or her daily needs have been considered as 
worshiping issue; so, the job is the worship. Any 
struggles or strives have been called Jihad in the 
pavement of the life: 

The origin of Islam has seriously fought against 
any unemployment considering poverty as the source 
of miserable and sadness. It is quoted that when the 
holy verses of the one who takes piety, the God opens 
the doors for him raising belongings (Talagh: 2) was 
descended, some people left their jobs started 
worshiping. The message reached to the holy prophet 
and he asked them to say why they left the job and 
only worshiping?! They replied that the God 
guaranteed them to send sustenance by the verse he 
descended. The holy prophet vigorously punished 
them and said that,” those ones who taking this kind 
of action leaving his job, the prayers will not be 
accepted. The cleanest food which the man eats is the 
food that the man has earned them through his own 
efforts (Sahafi). The method and way of Islamic 
leaders are the authentic documents for the fact that 
the religion of Islam not only raises the man’s 
futurity happiness, but also it makes nations to be 

honored of their actions. The holy prophet of Islam as 
the selected man of the creation himself worked as a 
shepherd or Imam Ali as the first shiiat Imam worked 
in the field of gardening and cultivation. Other saints 
were also working at their own era. 

An Islamic young is not allowed to be 
unemployment. The holy prophet said: the one who is 
boring in his or her daily affairs, he or she will be 
bored in the futurity (Sahafi). The best Muslim is not 
the person who forgets his futurity but the person 
who profits his world is the best Muslim in this 
regard. The religion of Islam is a saint and realism 
based religion which considers the wealth, spiritual 
facts, the world, the futurity, forms and features and 
the creator and creature. The man who not working 
and being slack at job atmosphere following criminal 
actions would be destroyed in terms of spiritual 
affairs making hooliganism community. 

  
4.1. The consequence of poverty and 
unemployment 

The poverty is the born of unemployment 
making any family foundations destroyed which we 
will point to some of these wrecking factors here as 
following: 
 
Case of weakening belief 

The poor person who is suffering from the 
hunger, cannot understand what belief is and he is not 
expected to be able to raise or preserve his or her 
belief. Imam Ali says to his son, Mohammad 
Hanfieh: you, my son, I am afraid of your poverty 
(Nahjolbalagheh). What mostly connects family 
together is the beliefs and religious faiths which their 
destructions make people or family members 
separated, leading to the drastical events, divorce. As 
Imam Ali said the poverty causes to disruption of 
wisdom. In the other words, the lack of the wisdom 
can conduct doing wrong or criminal actions making 
a person’s intellect puzzled. His decisions get 
hostility, his anger becomes lot and boring is 
overcoming on that person, and being challenged to 
family members. 

 
4.2. The feeling of solitude 

The poor person is always alone because others 
are away that one. Of course, this is none of other 
poor people because they are considered as people 
themselves. Their relations are weak: 

Poverty makes the man nimble and the poor 
person is stranger in his own homeland 
(Nahjolbalagheh) 

No one makes friendship with others 
Unless someone’s market is hottest   
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The poverty in homeland is strange 
(Nahjolbalagheh). 

The unemployment and poor individuals feel 
ashamed and annoyed of their surroundings. Living 
away is the most common behavior of poor people. 
Others cannot help these people due to some reasons. 
This kind of solitude is getting increased leading to 
bad-temper and misbehavior. In terms of 
psychological theories, no way for family adaption 
but there may be some factor for the family 
separation. 

 
4.3. Remedy 

If the issue of economy is going to be a family 
problem and damage, and if other damages such as 
unemployment make separation among family 
members, so, what remedies we can introduce to 
prohibit these injuries? Every problem can be solved 
by an approach. If the poverty and unemployment 
make family detachment, there must be some 
remedial approaches to stop the publication of this 
catastrophic problem. Making job and occupational 
opportunities are the best remedial approaches in this 
regard. The statistics indicated that most criminal 
actions have originated from the unemployment of 
issues. Moreover, every society struggles to get rid of 
these calamities. Thus, it is public responsibility to do 
these following choices for stopping the poverty: 

A – The government: 
It is basically stated that the sufferings of people 

to be hard for the government. The government as the 
greatest source of people origins to help and assist 
their problems plays a key role in removing social 
problems which the unemployment is one of these 
essential pitfalls. The different governments of the 
world are facing with this issue but the roots of the 
problem have not been eradicated yet. The 
government cannot prescribe a cohesive approach to 
prevent the problem of unemployment. In the other 
hand, the economical and social issues require their 
own particular situation and people expectation is not 
negligible in this regard. Therefore, firstly, the 
government should have the number of unemployed 
people. Secondly, it should make familiar with the 
culture of work. Probably, people think of seating 
behind the tables can be considered as a great 
occupational opportunity, but it is a common wrong 
idea these days. Thirdly, these job opportunities 
should be positioned based on required locations in 
the country. This makes people more responsible. 
Fourth, the problem of unemployment and it is 
consequences should be urgently published among 
people. Fifth, people should believe their government 
is with them supporting the present status. 

B – Nations: the government is like the nation 
and government which does not belong to nations 
would failure in its own planning’s in future. 
However, these days both nations and government 
make themselves united according to organizational 
charts to fulfill their own targets successfully. The 
nations as the regular base of the government’s basics 
must think of their own social problems as well. The 
poverty is of a social consequence challenging the 
whole social events drastically. So, it is necessary for 
people to do: 

First, make themselves as responsible for 
eradicating basic problem. Second, the rich people 
take poor people as their own success agent. Third, 
they should endure in their problems trying to solve 
them efficiently. 

Imam Ali says: “step into a correct way because 
it gives you honorable personality preventing any 
punishes” (Gararolhekam). 

Fourth, be hastily in workers payment and never 
pay one penny lower. 

The holy prophet says:” the one who pays 
worker’s payment low, the God rejects his action 
being prevented of the smell of the paradise” 
(Nahjolbalaghe). And some other options expect 
people to make their best struggles for the prevention 
of the poverty and unemployment.  

 
5. Results 

The marriage is an instinct phenomenon and 
family-making is the rights of man and woman. The 
family is the core of friendship and tenderness which 
connecting for away strangers close together. The 
couples make promise their God at first days of their 
life. However, it is dramatic to see the couple’s 
sadness appearance in this regard. Some families 
spend the sweatest and precious golden times 
together. In contrast, other families may suffer from 
some problematic issues in their life time. The love 
before and during the marriage sometimes becomes 
disappeared and fed up and the process will be 
different due to some cultural, social, scientific and 
economical status. The only common and shared 
issue is the economical status in the humanity 
communities. The poverty and unemployment are 
two related words together in the family failures. The 
social on the high-potential struggles eradicating the 
roots of poverty and unemployment. The attention to 
Quranic verses in the field of job government and 
nation’s significance clarifies the people and 
government tasks clearly. According to these holy 
verses, the problems can be solved easily. 

We are hopefully wishing a day out of any 
humanity oppression, poverty and unemployment. 
We again hope all people get under the flag of 
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unification having family happiness with full of 
smiles on the lips. 
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Abstract: The purpose of this study was to investigate structural and functional cardiac indices in elite male 
swimmers and traithletes versus non-athletes. 20 elite male athletes (10 swimmers and 10 traithletes) and 10 healthy 
non-athletes volunteers participated in this study. Structural and functional cardiac indices measured by two 
dimensional, M mode and Doppler echocardiography. Data were analyzed by ANOVA, post-hoc Tukey and 
Pearson´ correlation coefficient at significance level 0.05. M-mode and two-dimensional measurements of the right 
and left ventricular cavity and wall were obtained in elite orienteers and sedentary males. For the right ventricle and 
wall, multiple cross-sections were used and measurements were obtained from the right ventricular inflow and 
outflow tract. The results indicated that LVDd was significantly greater in the thriathletes compared with the non-
athletes (P<0.05). In addition, PW was significantly greater in thriathletes compared with the non-athletes (P<0.05). 
Moreover, LVM was significantly greater in all athletes compared with non-athletes, but athletes have less HR and 
RPP (P<0.05). However, there weren’t significant differences between groups for Q, EF% and FS% (P>0.05). In the 
end, the results indicated a close linear correlation between LVM with LVD and PW. 
[Rasoul HashemKandi Asadi, Mir Hamid Salehian, Jafar Barghi Moghaddam, Mehdi Faramoushi. Comparison of 
cardiac structural, functional indices of male elite swimmers and triathletes with non- athletes. Life Sci J 
2012;9(4):3648-3651]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 540 
 
Key words: cardiac structural, functional indices, elite swimmers, triathletes 
 
1. Introduction  

Exercise and physical activity form the part of 
everyday life for most people. Medical research now 
suggests that sporting activities in addition to 
recreational aspects have essential for health and 
mental relaxation (9). In addition, the study of 
persistent and hard-working athletes, young athletes 
compared with elderly one, active patients versus 
inactive patients can be interesting source of useful 
and harmful data in the field of sport activates and 
cardiovascular disorders'. In the case, the heart key 
role can be inevitable in providing the required needs 
of body especially physical activities (9). Heart with 
regular exercise and long- term changes is being 
distinct from non-athlete heart because of these 
different changes. The changes and structural 
adaptations and the performance of the heart in 
response to the regular exercise is considered as a 
physiological phenomenon opposed to pathological 
conditions (1). These changes are mainly happening 
as an increase of the size, dimensions, the thickness 
of ventricular wall, diastolic end volume, ejection 
fraction, stroke volume and decrease of beat and 
multiplying beat – pressure (RPP) at the rest time. 
However, the effects of different sport activities 
depend on the race, heredity, gender, physical fitness, 
type, severity and duration of the activity (3). Aerobic 
and endurance activities follow the extrovert 
hypertrophy patterns through putting overloaded 

volume in the heart muscle (cardiac muscle). Athletes 
participating in this type of end diastolic Volume, 
have stronger left ventricular mass, larger ventricular 
capacity and most powerful myocardial contraction 
(3); While the pattern of changes in the strength or 
power athletes due to the pressure is as introvert 
hypertrophic and it is associated with increased 
ventricular wall thickness that the ventricular cavities 
and stroke volume never increases (1). However 
athletes in many sports are usually forced to use a 
combination of exercises due to the continuum 
between endurance and strength; triple exercise is as 
exercises that an athlete regularly and frequently 
participates in swimming, cyclying and running ; 
according to the results of some studies, the triple 
exercise with both pressure and volume 
characteristics may be a combination of hypertrophy 
pattern (introvert extroverts) (4). However, research 
results related to the combined effects of exercise on 
indices of myocardial structure and function, is 
somewhat contradictory. King et al. (2008) also 
studied the cardiac changes among elite sailings and 
found that there is a significant difference between 
the left ventricular wall thickness, size and end 
diastolic and systolic volume of the left ventricular 
cavities in boat- riders and non- athletes (5). 

The exercise tests, echo and electrocardiography 
have used vastly for showing the accurate effects of 
aerobic and non- aerobic exercises on the athlete's 
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heart. The information obtained in this manner helps 
coaches to train athletes who are able to withstand 
any pressures. Echocardiography is as a non- invasive 
and safe diagnostic tool for determining the changes 
and adaptations resulting from exercise in athletes; ; 
However, few studies have been carried out in this 
field especially in the new sport fields  especially in 
the new sport fields such as triple sports; therefore, 
due to the new format of triple sports in Iran, the 
internal and external contradictory findings and 
involving different parts of the body in terms of 
swimming, cycling and running have been found and 
the present study has been fulfilled as 
semi0experimental along with structural and 
functional indices of elite swimmer's heart, 
swimmers, traithletes and non- athletes. 

 
2. Methods 

Among the community of East – Azerbaijan 
athletes, 20 male elite swimmer and traithletes were 
volunteerly selected as an available sample; while in 
control group, 10 healthy non- athletes  (with on 
history of heart problems, cardiovascular or taking 
regular doses of certain drugs) were chosen. 
Moreover, none of the subjects of control group had 
any regular history of exercises or any activity in a 
certain sport field. (Table 1). 

 
Table 1. personal characteristics of subjects 

Measured 
indices 

Swimmers  Traithletes Control 

Age 17.10.99 18.71.49 19.51.08 

Height 174.95.25 175.74.87 172.85.05 

Weight 64.810.03 65.24.15 65.54.27 
Body mass 

index (BMI) 
21.073.15 21.110.94 222.14 

Percentage of 
fat 

11.791.66 9.911.67 19.081.96 

Surface of body 
surface (m2) 

1.780.16 1.790.07 1.770.05 

Maximal 
oxygen uptake 

50.93.25 58.144.8 22.951.84 

 
2.1. Methods of variables measurement: 

The weight and height of the subjects were 
measured, respectively, by the use of analog scale 
(with accuracy of 0.1 Kg) and the Japanese standard 
height gauge (with accuracy of 0.1 mm); then, the 
body mass index (BMI) using weight (kg) to squared 
height (meters squared) was calculated. The surface 
of body surface also using a chart to estimate the total 
body surface (the diagram of height- weight) was 
determined per square meter (12). The systolic and 
diastolic blood pressure of the subjects was measured 
by the use of measuring and edictal devices, 
Auscultatory method, 10 to 15 minutes rest time 
sitting on a chair; To estimate the  Maximum oxygen 

consumption (Vozmax) of the subjects, Queen step test 
was performed after 5minute warming up and 
stretching the  involved muscles (Hamstring, four- 
headed, twins, Achilles tendon) with metronomy to 
96 hit songs (24 steps per minute) on a step height of 
41.3 cm. the heart periodical recovery beat of the 
subjects was recorded five seconds after an aerobic 
power test as standing mood using a polar heart- rate 
meter for 15 seconds and multiplied in 4 (heartbeats 
per minute). Their maximum oxygen consumption 
also was estimated by the following formula per (ml/ 
kg/ min): (6) 
Maximal oxygen= 111.23-(0.42) (recovery of heart 

rate per number of beats in minute) 
The percentage of body fat was anticipated by using 
skin thickness (caliper) and a three- point formula 
(book of upper arm, abdomen and right perivs) (7). 
Percentage of = (0.39287)  (total of three – points) - 
0.00105 (total of three points)2+ [0.15722 (age)] -

5.188 
 

The structural indices of End- diastolic 
posterior wall thickness (PWD), End- systolic 
posterior wall thickness (PWs), left ventricular 
systolic dimensions (LUDd) and left ventricular 
systolic dimensions (LVDs), left ventricular mass 
(LVm) along with other functional indices and 
indicators of Ejection fraction (%EF) and fractional 
shortening percent (%FS) in left ventricle were 
measured by the use of two- dimensional 
echocardiography and Doppler with echocardiograph 
MEGA, Model 2005 made in Italy; then, by the use 
of following  formula, stroke volume (SV), Cardiac 
output (q), RPP, LVVd and LVVs were estimated. 

The research hypotheses using inferential 
methods were studied in the significance level (> 
0.05) which at this stage, the one- way variance 
analysis test was applied to compare the groups and 
their differences; In this regard, the post hoc Turkey 
test was used to find any differences among the 
groups. Finally, the relationships of some variables 
using Pearson correlation coefficient and multiple 
regression were examined.  

 
3. Results 

Based on the obtained results, in LVDd 
index only significant difference was observed 
between control group with triple groups and runner, 
but there is no any significant difference between 
groups in relation to LVDs. 

In indices of PWd and PWs also observed 
significant difference between control groups with 
triple, runner and cyclists groups. Also, in the stroke 
volume, the only significant difference between 
groups in relation to LVDs. 
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In indices of PWd and PWs also observed 
significant difference between control groups with 
triple, runner and cyclists groups. Also, in the stroke 
volume, the only significant difference was observed 
between control group with triple and runner groups. 
In indices of LVm, HR, RPP, there were significant 
difference between control group and there rest of the 
groups; but, in cardiac output (Q), there were not 
observed any significant difference between% EF and 
% FS. In sport groups, there is only a significant 
difference in PWD between swimming groups with 
triple groups and cycling; finally, according to the 
results of Pearson correlation coefficient that there is 
a negative significant relationship between the 
heartbeat with left ventricular dimensions in the end- 
Diastolic, the thickness of posterior wall in the end- 
Diastolic, left ventricular mass and stroke volume. 
These results were reverse in the stroke column size. 
The following table summarizes the findings of the 
study as follows:  
 
Table 2. Result of the study 

 
Structural and 

functional 
 Fields 

 

indices of the 
heart 

Swimmers Triathletes 
Non-

athletes 

(LVDd) (cm3) 5.11 0.5 5.340.35 
4.820.

4 

(LVDs) (cm3) 3.25  0.45 3.540.48 
3.170.

21 

(PWd) (cm) 0.94  0.12 1.080.1 
0.830.

04 

(PWs) (cm) 1.46  0.28 1.530.16 
1.090.

03 

(LVM) (gr) 222.9  18.19 266.8720.75 
155.8
21.43 

HR 68.4  8.55 66.64.37 
82.54.

99 
RPP 

(mmhg*min/bp) 
8310.8  

941.2 
8033.2617.5 

10148
838.5 

SV (ml) 82.2  6.6 86.15.8 
65.85.

8 

Q (L/min) 5.6  0.5 5.60.3 5.40.5 

EF (%) 65.4  8.1 625.5 
60.46.

7 

FS (%) 36.5  6.3 34.18.4 
33.94.

9 

 
Based on the results, there is a positive 

significant relationship between the left ventricular 
mass with the dimensions of the left end- diastolic 
and systolic ventricle, and the thickness of posterior 
wall in the end diastolic and systolic; furthermore, 
according to the results of the pearson test and 
multiple regression, the percentage of fat, maximal 
oxygen consumption and structural variables such as 
the dimension and left ventricle mass can be 
measured. 

4. Discussion and Conclusion 
Based on the results of the present study, the left 

ventricular end diastolic dimension (LVDd) was 
significantly larger in traithletes and runners in the 
control group (P<0.05). Although cyclists and 
swimmers also had larger LVDd than controls but 
there was no significant difference between them; 
Also, between the different sport fields  no any 
significant difference found. Due to the distribution 
of the groups and athletes of four sport fields who 
participated in the present study, the findings cannot 
be blamed entirely for or against previous researches'. 
However, most previous research also pointed to the 
significance difference of LVDd among endurance 
athletes and non- athletes. It can be stated that, 
although taller and muscular athletes are stronger 
than nonathletic individuals, but the size of their end 
diastolic is also larger than usual people; achieving 
frequent activities cause to an increased diameter and 
volume of ventricle muscles (2); of course, and 
increase of the size and left ventricular dimensions 
has been reported after one week endurance exercise 
while the cardiac muscle mass indicates while the 
cardiac muscle mass indicates slower reaction in this 
regard. The rapid increase if the cardiac sizes is 
firstly due to the rapid increase of blood and plasma 
(4). Dynamic movements and isotonic exercises with 
long- term increase due to the overloaded volume 
from the volume of high output and left ventricular 
cavity size (8). The hemodynamic changes and loads 
imposed on the ventricle and ventricular hypertrophy. 
These training stimulus cause to a significant increase 
in end- diastolic volume which in effect also greatly 
increases stroke volume (4). In the field of running 
with severe and high- potential exercises, this 
increases the dimensions and ventricular volume; in 
the triple field, the cardiac system to lerate 
overloaded pattern resulting in the elements of 
exercise intensity and duration. (1, 9); however, the 
findings of the present study are not matched with the 
results of Tosk et al (2009) and persinjin et al (2007) 
(10, 11); In this regard, the results of the left 
ventricular end- Diastolic dimensions indicating the 
lack of significant difference between the related 
groups. In the thickness of posterior wall in end- 
diastolic and systolic between control groups with 
triplets, runners and cyclists, runners and cyclists 
there were significant differences in which they were 
larger than control group (P<0.01). The thickness of 
posterior wall of end- diastolic in swimmers was 
smaller than traithletes (P<0.05), which it was due to 
the low age of swimmers. Although swimmers begin 
their activities earlier than other athletes, the age of 
selected swimmers was lower than other athletes, too. 
Of the left ventricular mass that was significantly 
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lower than athletes, there was no found any 
significant difference between sport groups. In 
relation to the performance indicators, the amount of 
heartbeat and double multiple in sport groups was 
significantly lower than control group; but in the 
stroke volume index the only significant difference 
was observed between the control group and 
traithletes; but in the cardiac output index, ejection 
fraction and shortening time between the control 
group and the athletes no found any significant 
differences. Long- term exercises increase 
parasympathetic activity and may decrease the 
sympathetic activity and also reduces the irritation of 
the sinus- atrial node that these adaptations are due to 
the low heart- rate of endurance athletes. (9); this 
reduction leads to the decrease double multiple 
imposed pressure into the heart at relaxation time. As 
the results of the present study showed, the reduction 
of the cardiac rate is compensated due to the 
increased stroke volume in which this is very obvious 
in the fields of running and triple sports. Therefore, it 
is not unexpected that there is no observed any 
significant difference in the cardiac output, ejection 
fraction and shortening time among athletes and non- 
athletes at relaxation period. 

According to the results of the present study and 
previous researches, it can be stated that the long- 
term exercises make a tangible changes in the 
structure of the heart (cardiac tissue) increasing the 
left ventricular mass of the athletes. It seems that 
triathletes have both features of cardiac power and 
endurance. However, researches related to these 
kinds of sport field are at the beginning and any 
definite statements about cardiovascular adaptations 
depend on many researches. 
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Abstract: In industrial economics, organizations create value through saving. Therefore, creating value depended 
more on industrial competence and capital budgeting; while in knowledge-based economics, the only creating value 
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the existing situation of effective factors on implementation of knowledge management system was not at a suitable 
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1. Introduction  

In current economics the basis for 
organizational competitiveness ranking is changed 
from previous tangible and intangible resources to 
knowledge and on the other hand, informational 
systems focus from information management to 
knowledge management. Businesses which can 
effectively gain the existing knowledge of the 
organization and make use of it for business, their 
production and services have proper competitive 
advantages in the market. Most of their knowledge 
management is the basis for their work. These days, 
the organizations which assign competitiveness 
ranking as their central issues, consider knowledge 
management as one of the central activities for their 
activities effectiveness (Talebi and Salimitorkamani, 
1998). 

Now, many companies and organizations in the 
world invest on management knowledge. Despite 
success, some organizations face failure. It seems that 
a set of conditions, positions and purposeful 
challenges lead to final success or failure of 
knowledge management in the organizations. So, to 
using knowledge as one competitive, strategic 
advantage and also systematizing the process of 
knowledge management development, knowing 
organization’s existing situation regarding knowledge 

management and determining effective factors is 
necessary in an organizations’ decision making to 
make use and optimizing knowledge management 
(Gholipour et al, 2009).Regarding the above 
mentioned explanations, one of the main concerns of 
this area is maybe devoted to priority scheduling of 
effective knowledge management system in order to 
properly direct physical and human resources in the 
knowledge management and this concern is 
investigated in this study in IAU of Bonab.  
2. Literature Review 

Knowledge consists of formal knowledge, 
models, rules, programs and procedures and 
individual’s experiences. It also consists of formal 
knowledge, communicating, position analysis, new 
solutions’ development and doing organizational 
activities, cultural issues, traditions and values such 
as organization audience (Watson, 2003). In a general 
categorizing, knowledge consists of personal and 
organization knowledge. Personal knowledge is a 
knowledge existing in people’s mind. Organizational 
knowledge is a knowledge forms by inter-technology 
communication, sciences, and people in organization 
(Bhatt, 2001). Organizational knowledge itself 
consists of tacit and explicit knowledge. Explicit 
knowledge is an organized knowledge with a fixed 
content that can be coded, edited and published 
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through using IT. This knowledge terminologically is 
placed at the visible upper part of sources iceberg. An 
example of this knowledge is data basis and manuals 
in the organizations. Tacit knowledge is at the 
opposite extreme of explicit knowledge. This 
knowledge is personal and depends on text and its 
place is in individual’s mind, behavior and 
understanding. This knowledge forms the bottom of 
the resources’ iceberg of organizational knowledge. 
People’s insight and intuition are the examples of 
such knowledge in organizations (Duffy, 2000). 

According to Holm (2001), knowledge 
management is using proper information for who 
needs it and at the time required, helps people to 
make and distribution knowledge and act upon it 
(Holm, 2001). Knowledge management is a 
systematic and integrated management strategy that 
combines IT with organizational process. Knowledge 
management is a managerial activity that develops, 
transmits, stores, and applies knowledge. And also, 
puts real information at organizations service to react 
and make proper decisions (Hung et al, 2005). 

In a complete definition, knowledge 
management is a combination of gaining and storing 
explicit knowledge with intellectual capitals. Dalkir 
(2005) investigating more than 100 published 
definitions about knowledge management summarize 
them in 3 views: 

1). Business views: knowledge management is a 
commercial activity which has two main aspects: 
considering knowledge element of business activities 
as an explicit part of business which is reflected in 
organization’s strategy, procedure in all levels and 
also creating direct relationship between intellectual 
capitals and business results. Regarding this view, 
knowledge management is a combined, cooperative 
approach for creating, capture, organizing, 
transmission and using organization’s intellectual 
capitals   

2). science- based views: knowledge is the main 
source that enables us act cleverly. Over time, 
important knowledge converts into other forms (such 
as book, technology, procedures, and traditions and 
…) in the organizations and generally in the society 
.This conversions of form, leads to improving 
knowledge and when using properly leads to 
improving effectiveness.  Intellectual knowledge is 
one of the main factors that enable personal, 
organizational and social behavior. 

3). Process/technology view: is a concept which 
transforms information into practical knowledge, and 
with a minimal effort becomes useful for people who 
can use it (Dalkir, 2005). 
3. Knowledge management processes 

According to Wiig (1993) three requirements for 
success in business are: 1).business and customers  
2).Resources (human, capital, equipments) 3). 
Performance capability. The third requirement 
emphasizes on knowledge management cycle. 
Knowledge is the main power in the smart creation 
performance capability with improving knowledge ; 
we know what to do better. According to Wiig the 
main purpose of knowledge management is: 
facilitating creation, storing, sharing and making use 
of high quality knowledge in order to create 
organizations which have intellectual performance. 

1). Knowledge creation: Knowledge creation 
points out at the activities ranging from market 
research to sample groups, surveys, competitive 
cleverness, data analysis application. Knowledge 
creation has 5 activities: knowledge capture, 
knowledge analysis, restructuring, knowledge 
combining; coding and modeling knowledge; 
knowledge organizing. 

Knowledge capture can happen through R and 
D projects, individuals’ innovations to optimize 
working styles, experimentation, reasonable 
discussion about existing knowledge and employing 
new people. Also, knowledge maybe created through 
knowledge import (for example: professional 
knowledge gained from experts and useful 
guidelines, involving in joint business activities to 
gain technology or transferring individuals among 
branches) and finally observing real world (for 
example: observing the place, observing the process 
after change starts). 

Knowledge analysis consists of extracting 
knowledge gained from learnt material, summarizing 
learnt material, diagnosing the relationship among 
elements of knowledge and the emphasis that 
extracted materials compatible with real sources 
meanings. Combining or restructuring knowledge 
consists of generalizing analyzed material in order to 
achieve more developed principles, making 
hypothesis for describing observations, creating 
compatibility between new and existing knowledge 
and updating knowledge source with new knowledge 
coming. 

Coding and modeling knowledge consist of how 
to show existing knowledge in our mind, how to 
combine knowledge in a coherent model, how to 
document knowledge in books and guidelines and 
how to encode it so as to transfer it into knowledge 
repository. Finally, knowledge is organized for 
specific applications according to a determined 
organizational framework. This organizing usually is 
done through using existing knowledge determination 
methods and categorizing it. 
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2). Storing knowledge: storing knowledge is 
remembering, compiling and putting it into 
knowledge repository and archiving it. Remembering 
knowledge means an individual (the knowledge 
understood by a specific person) saves knowledge or 
remembers it. Compiling knowledge in a repository 
means creating a knowledge base based on computer 
and also encoded knowledge and has the possibility 
to be saved in organizational memory. Putting 
knowledge means guarantying that knowledge is a 
part of business procedures (e.g. adding to procedure 
guidelines or training courses). 

Finally archiving knowledge means creating a 
systematized scientific library and abolishing out of 
date or unrelated knowledge from knowledge 
depository. Examples of organization’s knowledge 
are: intellectual properties, patents, documented 
knowledge in the form of research reports, technical 
papers, or hidden knowledge in people’s mind but 
may be extracted and inter into base or knowledge 
repository. So, organization’s valuable knowledge 
properties is documented in repository or people’s 
mind and therefore is accessible to see and for future 
use. 
 3. Sharing knowledge: 

Sharing knowledge is coordinating, gathering, 
accessing and retrieving knowledge.  Knowledge 
coordination usually requires forming cooperation 
teams to create a communication network in order to 
understand the point that who knows what? As soon 
as knowledge resources are recognized, they turn into 
accessible records for a library or repository in order 
to facilitating access and further retrieving. Sample 
groups often form to reach to consensus regarding 
this issue. Then access and retrieve can be able to 
consult people about difficult issues, asking related 
experts’ views, or discussing one difficult issue with 
a same level colleague. Moreover, knowledge can 
directly accessible and retrievable from a knowledge 
repository. 

Organizations can share knowledge in different 
ways. The staffs who lack the required knowledge for 
solving a specific problem can communicate to others 
who have the similar experience through gaining 
information from organizational knowledge 
repository or finding related expert among specified 
professional network in the organization and directly 
contact to that person. Then, these staffs can organize 
all these information, and ask other more experienced 
staffs verify the content validity. 
4. Knowledge use 

Knowledge use is doing responsibilities, survey 
and description, choice, observation, analysis and 
combining, evaluation, decision making and 
performance. From knowledge view point, the 

resource of competitive advantage is knowledge use 
rather than knowledge itself. Despite this, 
organizations often are not enough creative when 
using knowledge operating methods (Glitch Li, 
2009). 

 
Table1. Determining factors in knowledge 
management and their theorists (Valmohammadi, 
2009 
Researchers and Authors Main Factors Rows 

Skyrme and Amidon (1997), 
Holsapple and Joshi (2000), 
Davenport et al (1998), Hassanali 
(2002), American  productivity and 
quality center (1999), Ribirer and 
Sitar (2003), Wong and Aspinwall 
(2005), Albusaidi and Olfam (2005), 
Chung (2006), Akhavan and Jafari 
(2006) 

Leadership 1 

Skyrme and Amidon (1997), 
Davenport et al (1998), Liebowiz 
(1999), American  productivity and 
quality center (1999), Mc Dermott 
and O’Dell (2001), Hassanali (2002), 
Wang and Spinwall (2005), Albusaidi 
and Olfam (2005), Hung et al (2005),  
Chung (2006), Akhavan and Jafari 
(2006) 

Organizational 
Culture 

2 

Skyrme and Amidon (1997), 
Davenport et al (1998),Alavi and 
Leidner (1991),  ), American  
productivity and quality center 
(1999),Hong et al (2005), Akhavan 
and Jafari (2006), Wang and Spinwall 
(2005), Akhavan et al (2006), 
Duplesis (2007) 

IT 3 

Skyrme and Amidon (1997), 
Davenport et al (1998), Alavi and 
Leidner (1991), Zack (1999), Wong 
and Spinwall (2005), Akhavan et al 
(2006), Duplesis (2007) 

Knowledge 
Management 
Strategy 

4 

Brelade and Herman(2000), Yahya 
and Goveh(2002), Wong and 
Spinwall (2005) 

Organization’s 
Human 
resources  

5 

Davenport et al (1998), Holsapple and 
Joshi (2000),Bhatt (2000), Wong and 
Spinwall (2005), Akhavan and Jafari 
(2006) 

Organizational 
Structure 

6 

 
A great range of factors which can affect 

successfully performing knowledge management are 
observed in the topic literature. For example, 
humanistic resources factor, organizational structure, 
organizational culture, information technology and 
leadership are raised as main considerations 
regarding performing knowledge management. 

Gholipour et.al (2009) in a research entitled” 
measuring maturity level of knowledge management 
in organizations through a developed model of 
knowledge management maturity” investigated the 
verified indexes and also at developed model of 
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knowledge management maturity level. Data analysis 
was done through paired sample, Freidman tests. 

The results show that strategy indexes and 
processes are of same rankings but the other 6factors 
indexes namely (leadership, culture, organizational 
structure, IT, human resources, and evaluation) do 
not have same rankings and their priority should be 
considered when improving. 

Also, existing factors at second and forth level 
of the study’s developed maturity model have same 
rankings but the 3 factors at the third level (IT with 
first priority, process with second priority and 
organizational structure with third priority) do not 
have the same ranking and their priority  must be 
attend. 

Cong and Pandya (2003) found out that 
organizational knowledge must be kept and saved in 
a proper way. And in this regard, technology must be 
chosen in a way that people’s required knowledge is 
at their service. Davenport and Prusak (1998) stated 
that IT application in knowledge management leads 
to improving access to knowledge and improving 
transmission speed for organization members 
(Davenport and Prusak, 1998). 

MusaKhani et al (2008) in a research entitled” 
offering a model for measuring the readiness degree 
of organizations regarding knowledge management” 
offered a hypothetical model and measured its 
verification through experts and finally made use of 
weighted average method to determine factors level 
and its indexes. The main purpose of the research is 
determining a set of necessary requirements to 
successfully perform knowledge management 
through offering a preparation model of knowledge 
management.  Results shows that considering final 
marks of effective factors in knowledge management 
from reporters and experts view point, these factors 
have categorization as follows: 1. Culture; 2. 
Infrastructure; 3. Structure and 4. Change 
management. 

 Rabiei and Khajavi (2010) made use of 6 
factors in Tehran municipality that is, leadership, 
human resources, organizational structure, IT, 
process and organizational culture, in order to design 
a suitable model for knowledge management system. 

Results show that leadership components, 
human resources, organizational structure, IT and 
processes have higher priorities respectively. 

Monavvarian’s research results show that 
organizational culture, IT, human resources and 
training affects knowledge management and the most 
important factors in performing knowledge 
management are cultural factors. 

Afraze (2007) believes that determining 
knowledge strategy and also managing it and 

organization’s key choices are the first fundamental 
steps in applying knowledge management. Here the 
main purpose is providing ground for correct and 
necessary understanding of organization’s knowledge 
state. Knowledge management needs this view in 
order to strategy regulation, projects’ priority 
scheduling, knowledge management activities and 
understanding needs and special knowledge 
management opportunities.   

“Determining and priority scheduling of main 
factors in successful performance of knowledge 
management in small and medium enterprises of 
Iran” is a title conducted by Valmohammadi (2009). 
In the current study factors, 12 leadership factors: 
senior management support, organizational culture, 
IT, knowledge management strategy, performance 
measurement, organizational infrastructure 
management, processes and activities, rewarding and 
motivating, removing resources’ restriction, training 
and re-training, human resources’ management, 
modeling the best are considered as main factors of 
knowledge management performance success.  

According to the results, all factors ranked by 
reporters and experts are important in successfully 
performing knowledge management and only 3 
factors: IT, rewarding and motivating and modeling 
the best have low average scores in comparison with 
main factors’ scores. Also, leadership and senior 
management support and organizational culture are 
determined as the main factors of success by 
reporters and experts. 

Rahnaward and Mohammadi (2009) also in a 
research entitled” identification of key factors in 
knowledge management system success in Tehran 
faculties and higher education institutes” considered 
7 factors as main effective factors affecting 
knowledge management system success: Human 
resources development, knowledge-based orientation, 
cooperative culture, informational systems 
infrastructure, knowledge evaluation and 
transmission, modeling and involvement of 
individuals. 

Findings of this research shows that effective 
key factors on knowledge management system 
success respectively are: first factor (human resources 
development) with a variance of 12/26, second factor 
(knowledge-based orientation with a variance of 
11/98, third factor (cooperative culture) with a 
variance of 10/86, forth factor (informational systems 
infrastructure) with a changing dependant variance of 
about 10/6, fifth factor (knowledge evaluation and 
transmission) with a variance of 9/76, sixth factor 
(modeling) with a variance of 7/72, seventh factor 
(involvement of individuals) with a variance of 4/33. 
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Also, related findings of priority scheduling of 
factors according to Friedman test shows that: 
ranking of human resources development factor is 
more than others and it is necessary that all 
universities consider this factor as a key factor. Also, 
modeling shows the lowest ranking, but we should 
consider that developing competitiveness, its 
importance will improve. Between these two factors, 
are other variables respectively: cooperative culture, 
involvement of people, knowledge-based orientation, 
informational systems infrastructure, knowledge 
evaluation and transmission . 

 
3. Material and Methods 

The purpose of the present study is to 
investigate and schedule effective factors in 
knowledge management system in IAU of Bonab. 

Sample group for the current study is staffs 
having BA or higher degree and faculty members of 
Bonab IAU. Total numbers of this people are 455. 

The variables being qualitative and numerous, 
to determine the proper size of the described sample, 
and in order to make sure of findings’ correctness, we 
make use of Cochran formula. Regarding statistics, 
the proper volume for the size will be 78 people 
chosen through random sampling. 

Knowledge management cycle of Wiig (1993) is 
considered as the theoretical framework for 
knowledge management in the present study, this 
cycle, in fact determines how to create and use 
knowledge by people or organizations and has for 
main steps: 1.creating knowledge, 2. Knowledge 
sharing, 3.storing knowledge, and 4. Knowledge 
application.  In order to investigate the above 
mentioned dimensions, according to various studies 6 
main factors are defined in the knowledge 
management system as follows: 1. Knowledge 
management strategy, 2. Leadership, 3.culture, 4. 
Organizational structure, 5. Human resources, 6. IT. 

We make use of questionnaire for data 
collection. The following table shows variables and 
each ones related items. 

In order to test the existing hypotheses in the 
present study we make use of Friedman’s bi-factor 
variance analysis test so as to investigate the effects 
of variables and priority scheduling them. In this test 
the data were as nominal and ranking frequency .Null 
hypotheses and lack of relationship is investigated in 
group matching or frequency equation of comparing 
groups from different levels for each. In order to 
investigate the existing and favorable situation of the 
variables in the study, paired samples tests were used.  

 
 

Table 2: Variables and research model’s related 
components 
 components Variables  
Gaining knowledge, 
knowledge analysis, 
restructuring /knowledge 
combining, coding and 
modeling, knowledge 
organization 

Knowledge 
creation 

 
 
 
 
 
 
 
 
 
Knowledge 
Management 
Dimensions 

Remembering knowledge, 
compiling knowledge in 
repositories,  putting 
knowledge into repositories, 
archiving knowledge 

Knowledge 
saving  

Knowledge coordination, 
knowledge aggregation, 
restructuring knowledge, 
combining knowledge, 
accessing knowledge, 
retrieving knowledge 

Knowledge 
sharing  

Doing responsibility, survey 
and description, choice, 
observation, analysis and 
combining, evaluation, 
decision making and 
performance 

Knowledge 
application 

Knowledge management 
strategy, integration of 
organization’s strategies, 
knowledge management 
vision, knowledge 
management goals 

Knowledge 
management 
strategy 

 
Effective 
Factors in 
Knowledge 
Management 

Model role, leadership style 
and strategic role, senior 
management support and 
commitment, participatory 
leadership, setting purposes 
and strategies, providing 
allocation of resources and 
change management 

Leadership 

Organizational eliminate, 
reliance, humanism, culture, 
learning culture, adapting 
with change culture, 
knowledge-based culture, 
cooperation culture, 
innovation and creativity 
culture  

Organizational 
culture  

Decentralized structure, less 
major formality, informal 
communication channels, 
team structure, identified 
roles and responsibilities 

Organizational 
Structure 

Training staffs, staffs’ 
cooperation,  storing and  
maintenance and improving 
staffs 

Human 
Resources 

Infrastructure, information 
quality, fit with staffs’ needs 

IT 

 
4. Results 

Considering of reliability coefficient, Alfa 
coefficient for the present study’s questionnaire is 
0/93 with acceptable reliability degree for a 
questionnaire. 
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In the proposed conceptual model for the 
present study variables: knowledge management 
strategy; leadership; culture; organizational structure; 
human resources; and IT are considered as effective 
variables in knowledge management and four 
processes : knowledge creation, knowledge storing, 
knowledge sharing and knowledge application as the 
main processes in knowledge management. 
Considering the mean , investigated components have 
a low mean. This can be inferred from the low mean 
below 3. Also, considering skew Absolute value for 
four components is below 0/5, we can approximately 
stated that collected data are normal. 

 
Table 3: Descriptive statistic of knowledge 
management  
variables Skew Standard deviation Mean 
Knowledge creation -0.136 0.41 2.56 
Knowledge saving 0.211 0.77 2.79 
Knowledge sharing 0.149 0.73 2.42 
Knowledge application -0.145 0.53 2.58 

 
Table 4: Descriptive Statistics of Knowledge 
Management System Factors 

variables Skew Standard 
deviation 

Mean 

Knowledge management strategy 0.125 0.63 2.59 
leadership 0.099 0.73 2.74 
Organizational culture 0.335 0.88 2.55 
Organizational structure -0.166 0.65 2.82 
Human resources 0.116 0.83 2.37 
IT -0.195 0.87 2.7 

 
As we said before, one of the research purposes 

is investigating existing and favorable variables’ 
situation in this model and their difference. In order 
to investigate this, we make use of samples means 
test. 

In order to priority schedule the variables in the 
model, we make use of Freidman’s test (table 6).  
Table 6: Results of Freidman Test 
N  96 
Chi square 43.36 
df 5 
Sig 0.000 

 
Table 7: Mean and priority of ranks  
variables Mean  Priority  
Knowledge Management Strategy  3.27 2 
Leadership 3.71 4 
Organizational culture 3.35 3 
Organizational structure  4.17 6 
Human resources 2.6 1 
IT 3.9 5 

 
As in the table, the estimated Chi square is 

68/59 and considering its significance level lowers 
than 0/05; we can claim that variables in this model 
have no equal priority. In order to priority scheduling 

variables, the mean of their rankings is used. On the 
basis of this test, each variable with a low mean, gain 
higher priority. As in table 7, the priority for 
variables is as follows: human resources, knowledge 
management strategy, organizational culture, 
leadership, IT strategy, organizational structure. 

 
4. Discussion 

The findings concerning effective factors in 
knowledge management system implementation are 
in alignment with national and international findings. 
For example, we following studies are in alignment 
with the present study’s results. 

Regarding knowledge management strategy, 
studies alignment with the present study are : Skyrme 
and Amidon (1997), Davenport et al (1998), Alavi 
and Leidner (1991), Zack (1999), Wong and Spinwall 
(2005), Akhavan et al (2006), Duplesis (2007). 

Khalifeh and Vanisa (2003) see knowledge 
management strategy, knowledge leadership and 
organizational culture as being effective in 
knowledge management strategy success. 

Regarding leadership, studies in alignment with 
the present study are Skyrme and Amidon (1997), 
Holsapple and Joshi (2000), Davenport et al (1998), 
Hassanali(2003),American  productivity and quality 
center (1999), Leibiere and Sitar (2003), Wong and 
Spinwall (2005), Albusaidi and Olfam (2005), Chung 
(2006), Akhavan and Jafari (2006).  

Regarding human resources, studies in 
alignment with the present study such as Breladeand 
Herman (2000), Yahya and Goveh (2002), Wong and 
Spinwall (2005). 

Davenport and Prosuk (1998) stated that using 
IT in knowledge management leads to improvement 
in accessibility to knowledge, improvement in 
transmission speed to organization’s individuals.  

Regarding IT, studies in alignment with the 
present study areSkyrme and Amidon (1997), 
Davenport et al (1998), Alavi and Leidner (1991), 
American  productivity and quality center 
(1999),Hong et al (2005), Akhavan and Jafari (2006), 
Wang and Spinwall (2005), Akhavan et al (2006), 
Duplesis (2007). 
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Abstract: The semantic deviation is one of the most effective ways of personification (Prosopopeia) in the language 
of the poem and defamiliarization in which many poets apply it for highlighting their poetry language. In this article, 
it is firstly pointed to Nima as the foundation of semantic deviation and the father of free verse, then his semantic 
deviation has been assessed efficiently. For the reason, it is firstly written an introduction about defamiliarization 
and its histoty, personification and semantic deviation; then, it is discussed on deviation in Nima free- verse and 
presented a apparently that he has used different semantic deviations for his verses personification; In continue, 
different semantic deviations along with Nima's free- verse samples have been evaluated; this study representing 
that although Nima has used efficiently different elements in semantic deviation, but the most common element is 
defamiliarization in his poems. 
[Hamidreza Farzi, Rostam Amani Astmal, Ali Dehghan. Semantic deviation in Free Verse. Life Sci J 
2012;9(4):3659-3663]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 542 
 
Keywords: Defamiliarization, personification, semantic deviation, Nima free verse. 
 
1. Introduction  

Deviation is one of the most effective methods 
of language personification and defamiliarization in 
poem which most poets apply it to make their poems 
personification; In order to enter to the main 
discussion of the article, we point to the descriptions 
of defamiliarization and literary personification. 

 
Defamiliarization and its history 

This is one of the terms that is referred to 
Russian formalism and in fact, it is one of the 
essential foundations of literary schools (Nafisi, 
2005). Shklovsky firstly stated this terminology and 
used "Ostrannenja" Russian word for this purpose? 
Then, Jackobson and Tiniatove stated the term as 
defamiliarization. We can observe the first definitions 
of defamiliarization in shkolvsky's thesis by the title 
of "the art as a skill" (1917) (Ahmadi, 2007). 
Shklousky writes in this article that: "the main aim of 
the art is to change forms in a reality world." His 
terminology in this case has been translated into 
"Making Strange" in terms of etimological field. In 
his opinion, most aesthetically issues have been 
considered as usual terms due to the majority 
application disappearing their literary impacts in this 
regard.  

But it can be combined and applied with 
defamiliarization again (Shamisam, 2004). 

Shklovsky believes that in the process of human 
perceptions, the habit is streaming continually and we 
percept our world unconsciously and autonomously 
(auto matieally) without being sensitive around 
ourselves; in other words, accustomed of the 
existences, things and surrounding objects force us 
not to see them because we got addicted to them and 

this makes a kin of disruption in our feelings and 
sensations; therefore, the language of poem and 
literature should make different attitudes towards the 
mankind and humanity. (Karami and Nikdar asl, 
2009). Shklovsky believes that in the process of 
human perceptions, the habit is streaming continually 
and we percept our world unconsciously and 
autonomously (automatically) without being sensitive 
around ourselves; without being sensitive around 
ourselves; in other words, accustomed of the 
existences, things and surrounding objects force us 
not to see them because we got addicted to them and 
this makes a kind of disruption in our feelings and 
sensations; therefore, the language of poem and 
literature should make different attitudes towards the 
mankind and humanity (Karami and Nikdar al., 
2009). 

About the domain of defamiliarization, it can be 
pretended that "the defamiliarization is evolved all 
skills and patterns which makes poem language for 
strange audiences discriminating the prose language 
and natural language and deviation in this regard. In 
other words, theses skills are those freshy and new 
surroundings which blow out and awake the sleeper 
words and it is so- called the revolution of the words 
and it is so- called the revolution of the words 
(poem); these skills and themes have been established 
in both musical (rhythmical) and language 
terminological branches including all poem feature 
such as music, imagination, descriptive, pragmatic 
and semantic features; these make the language of the 
poem more recognizable that the language of prose; 
finally, the audience turns from semantic to language. 
(Hosseini Moakher, 2003). The most important issue 
in defamiliarization is that the familiar perception 
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should be eliminated and an audience cannot rely on 
language defamiliarity path and perceptions and he/ 
she should try to explain …. ; thus, in terms of 
imaginists, poem is an "organized hegemony" to 
ward "criteria language"  or "deviation from language 
abnormality"  

1-2) Personification: the application of 
techniques that determines the utterance so that it 
leads to the attention of the language. This attracts the 
attention itself applying the literary language as a 
reality world. According to the Russian formalists 
theories, the literary works have different obviously 
dis criminations because the langouste does not work 
in these works to make any relations but the role of 
personification is mostly applicable in terms of 
discourse. The action of personification particularly 
in the language of poem and through the 
desalinization can be appeared apparently. The poem 
can get far away due to its rhyme and incredibly 
metaphors and other applications causing to the 
language through prose and utterance abnormality. 
Kourosh Safavi in his book", from linguistics to 
literature", writes that, "as he believes (Lithc), the 
personification is possibly taking place in two moods. 
First, it gets deviated than the rules on the language 
automatically and second, there should be added 
some other rules on the language rules, too; thus, 
personification can be appeared through two semantic 
deviation methods and adding basic regulation. 
(1383: 40); therefore, to make personification, the 
abnormalities and recent rules of the language and or 
the new abnormalities should be broken (Mohabbati, 
2001). If the new rules and regulations added to the 
language, the "adding rule" has been done and if the 
abnormalities and recent regulations were broken in 
the language, the deviation would be completed as 
well. 

1-3) Deviation: This terminology is originated 
from modern linguistics field and lingual criticism 
and come into the Persian linguistics domain. 
Deviation in the field of linguistics points to any 
lingual application (from semantic to sentence 
structure application) which the usual events cannot 
be considered (Dad, 2004).  

One of the most essential sides of 
defamiliarization in literature is the language 
defamiliarity and its utterance method (deviation). In 
sum, it can be stated that defamiliarization can be 
made through post- deviation that types of these post 
= deviations have essential role in the construction of 
literary works. The deviation from abnormalities may 
happen sophisticated and logically which assists on 
the enrichment of the poems language? In other 
words, there is a kind of transaction taking place 
between the language and the literature. 

Thus, writers and successful poets can learn 
from his language to create their sonnets or poems 
(Rouhani, enayati, 2009). Deviation has different 
types including: 

1- vocabulary, 2- pragmatic, 3- sound, 4- 
writing 5- semantic, 6- accent, 7- style and 
8- periodical deviations. (Safavi, 2004). 

2- Deviation in Nima's poem: 
 
Nima Youshij (1276-1338) needs a new 

language to define new meanings in his mind and the 
tendency towards a new language needs to break the 
present deviations and rules in the language; he 
succeed to do this issue and completely changed the 
language of the poem. Nima in one of his letters by 
the name of "Neighbors' words", writes: "I again say: 
our literature must be change in every terms; the new 
topic is not enough; I mean, the change are not just 
related to change the rhymes or increasing/ 
decreasing couplets and it is not creating any so- 
called new – form in this regard. The main purpose is 
to change the approaches and give descriptive and 
reliable world to sophisticated people into poems….; 
if the same works never happen, the literary works 
would be effortless and our ways never appear in the 
field of literature …." (Nima Youshij, 2006); he says 
that: "our literature should be changed". Mottow, 
appeared and made some changes in terms of 
semantics in the poem and new horizons came to 
many poets because he is a poet who sees the world 
better than other poets? He is a new- view poet, new- 
language and new- thought poet creating outstanding 
poems? Because he never thinks literary works done 
completely and all these kinds of curiosity in his 
thoughts made him as prodigy poet standing against 
any devations and literary language and he released 
the traditional poems from "Tan Tan Tan" and make 
natural language and music for the literature. 

He also broken down all cliché' and determined 
frames in traditional literary statement and due to the 
diclamation and prose nature with a simple and usual 
language made the creation of poem. (Hoghaughi, 
2005). Nima's purpose of deviation and 
defamiliarization is to find poemic language 
representing new thoughts and views in literature; 
Nima never accepts the traditionally cliché's and 
dictated rules at all; In his opinion, contractions can 
be made in organized mood of semantic and context; 
an unpredictable subject cannot be determined by a 
framework….  

This anti- cliché' strategy of Nima is established 
in a position where he himself considers these 
dictated rules as satanic intimations and temptations. 
(Alipour, 2008). 
Nima's greatest work must be viewed in two terms: 
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- the pragmatic, combination and contextual 
quality and attitudes  

- in terms of vocabulary application, structural 
changes to make other words forms and give 
other figurative semantic forms  

This kind of thinking in Nima's literary works 
made his as a style- based poet; An incredible style 
and new language that has not been ever created in 
the field of literature yet. 

Devaiation is being assessed in different aspects 
in Nima's poems. Nima applies both old language 
pragmatic and ancient language words. (Periondical 
deviation) and different innovations in the field of 
language can be observed in Nima's works. The 
pragmatic deviation is also used in these works. The 
words deviation is related to local and native 
language in his poems. The accent deviation is forced 
to the pragmatic structures of spoken language. The 
style deviation is applied M terms of words 
phonological ways that have not been common in a 
deviated language. The main aim of the article is to 
evaluate the semantic deviation of Nima's poems and 
his application way in the appearance of 
defamiliaztion. 

3- Semantic deviation: this literary process 
represents different semantic approaches in 
the sentences and combinations in the 
language; they are actually different than 
daily conversations.  

Antonyms, metaphors, personifications, and 
similes are from semantic deviations. (Mohabbati, 
2004).  

The semantic field is considered as the most 
flexible level of a language and has been used move 
than other language in literary personification 
(Safavi, 2004). 

According to litch: defamiliarization happens 
mostly in the semantic domain, and in semantic 
deviation the comparison of the words are not 
positioned in semantic rules.  

The meaning process has a significant role in 
Nima's poems and this meaning is originated from the 
combinations of symbols in the language system. The 
whole poemic context and imageries representing the 
poet thoughts can be perceived by these symbols. 
According to imaginations, the meaning and meaning  
- based thoughts are not a poet's challenging but in a 
poemic system, the meaning is an essential elements 
in the whole poem. 

(Rouhani and Enayati, 2009). The simile, 
metaphore, personification, paradox and synesthesia 
and … are the most common elements of the 
semantic deviation which Nima has used them 
efficiently. 

3-1) Simile: It is one of the most crucial 
elements of imagery which has been used mostly in 
the poems. Every simile has four regular bases: 

Applying iterative similes destroy the 
languages; thus, free – verse poets try to 
defamiliarizae their poems through making new 
similes. Although Nima has rarely used these similes 
in his poems, (Simile than Metaphor), but in these 
scarce cases his new invention of his poemic 
language is tangible in the poems. 

Nima's selections and non- iterative, has made- 
new similes which help him to focus on the 
personification element (humanism) in an attractable 
way. Nima is very interested in extra- simile style and 
it is so- called "clear- simile" which has been passed 
away from the simile process reaching to the 
clarification of his poems; this kind of simile 
application is for its intriguing mood as hidden that 
helped Nima's personification language. In continue, 
we point to some of his poemic similes as following: 

The simile of the mount to brave heroes: 
"The mounts as brave heroes/ as high as on 

together  
The simile of the angles to sadness: 
"where come these sounds, I do not know/ from 

angles, dark like the sadness  
The simile of gold to the sleep: 
Woven from pure gold/ sleep clean like.   
As mentioned before, the highest usage of the 

simile in Nima's poems is as an extra- simile which 
we point these combinations but omit bringing his 
poems hrere: 

The nigh desert (246), the vessels 
warehouse(238), the dawn wall (236), the morning 
star (232), the hope treasure (232), the workshop of 
greedy view (0228), the beautiful sound agility (225), 
the cash hope (219), the eyes grave (214), the empty 
imagery bell (214), the hen cloud (208), the night 
worker (138), the nigh blue walls (114), the sound of 
wounds (54), the firey torture (54), the stream of 
sadness eye (297), the sea stream (322), the thorn 
stream (52).  

3-2) Personification: it represents anemology or 
giving existence to the creatures and natures 
elements; In other  words, all humanism features are 
add to the world's objects as alive beings. The 
personification is one of the most essential poets 
handipockets or tools for creating alive imageries and 
each artists vocal success depends on the 
personification intense usage. (Mohabbati, 1380: 
175). The personification is the main and significant 
element in the semantic deviation of Nima's poems. 
(Hoghoughi, 1384: 77). In Nima's view, every object 
is alive in nature and has a humanity genre and 
character talking to Nima; for instrance, the mounts 
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are sadness (49), the night is full of grief (52), the 
darkness is sick (55), the fever is anger (55), the 
imagination is chaos (57), the sun is … (62), the 
waves are fury (74), the wave is concerned (73), the 
nights are worried (82), the moon laughs (83), the 
wave is slim (83), the nigh is dismal (91), a wave is 
overcoming on other wave passing voraciously (109), 
the yacht glazes (110), the sea is anger and silent 
(111), the waves have hugged out (113), the sun 
jumps and gets blue away (116), the jungle is solitude 
(116), the weather sings and the valley is silent (122), 
the …. is sleepen (123), the stream cries (125), the 
light is ……….. (130), the moon is blue (144), the 
light smiles (148), the night has ………… in the 
heart (150), the pine is sad (150), the night is 
……….. and ……. (155), the nigh is dismal (169)….  

The focus on Nima's personifications, it can be 
stated that in his polemic nature, he is very active 
using all main structural elements particularly the 
imagery and personification. Making all humanistic 
features to the objects and nature's elements not only 
makes Nima as dynamic and alive poet in the 
literature, but also, he gets away from the deviated 
language and all cliché's because Nima has made his 
poems close to the prose language and these 
imageries made his poems away from the prose 
making Nima's poetry and personification in this 
regard. Although the imagery of adjectives in Nima's 
poems is showing the frequency of the usage in 
poemic features, these imageries such as "crying", 
"sad", "dismal", "depressed", "blue" worried and 
concerned, representing his turmoil interior side of 
the poet as well; this can be fruitful in the poet 
psychological terms. 

 
3-3) Synesthesia: 

It is representing the combinations of two senses 
together ot the substitution of there both feelings 
literally (Shafi kadkoni, 1992). 

This style is mostly applicable in the classic and 
contemporary literature; Bider Dehlavi, Saeb Tabrizi 
and Sohrab Sepehri have used these features; Nima 
has also used this style for his poemic personification 
and defamiliarization. The most incredible point of 
synesthesia in Nima's poems is his usage of different 
tastes related to taste sensation such as: 

The bitter laugher: and of bittes laugher his 
heart takes the color (129). The sweet time: on thou, I 
have got Sweet lip: to his cute mind, opening sweety 
lips (324), the bitter imagery: with bitter imagery 
took sadness for awhile (351); the bitter sleep: I'm 
wrecked of bitter sleep glory (128). 

Making sweet sin and bitter punish: the sin, the 
sweet others/ and of this sin- people, the bitter punish 

(128); the bitter punishment: but thou nor punish, 
neither blame (128) and …. 

Nima has considered "hearing" as like as "an 
eye": thou eye hears (225). 

3-4) Paradox: It is so- called the verbal which 
including paradoxical or controversary conceptual 
context so that firstly it seems as meaningless and 
empty but its real meaning has been hidden 
semantically and the same paradoxical concept of the 
sentence makes an audience or reader's conceptual 
discovery (Mir Sadeghi, 2006). The paradox or 
controversial images can be used in different ways in 
literature; for example, the leafless leaf; or No clothes 
for wearing but nude; 

Applying reverse symbols releases the nature of 
the language decreasing the contractive impact of the 
language; there fore, many poets have used this 
controversial language subject. (Rouhani, Enayati, 
1388: 80). Paradox is one of the most essential tools 
and elements of poets to be considered in their 
personification and defamiliarization literary 
processes. Nima has also used paradoxical literary 
lines in his poems but the frequency of these usages 
have little observed in his poems; 

For instance: "the silent song": the darkness spot 
of his sea sings the silent song (308). 

"Talking silent man": and a man tells keep silent 
thou! (328). "Destroyed country": thon like touka to 
destroyed country (297).  

"alive deadly men": alive dead people/ went into 
alive sleeps (206) and …  

 
Conclusion: 

According to the mentioned discussions, 
personification is one of the most essential features of 
the poem possibly in two forms: 

"deviation" and "adding rule". The obtained 
assessments show that Nima has used deviation to 
make his poemic personification in the poems and 
there are many different observed deviations which it 
has been studied here as semantic deviation; It is 
obvious that the semantic deviation is the most 
essential element of defamiliarization and 
personification in Nima's poems? In addition, he 
applied simile, synesthesia and Paradox in his poems, 
too; but the most important key is that the deviations 
of Nima is due to his tendency towards making new 
language in this field; he believes that: "The literature 
must be changed in every terms"; he succeeded to do 
this gigantic task in the literature and presumably 
Nima is the founder of these innovations in the field 
of poem. 
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Abstract: The purpose of this study was to study the effect of an aerobic exercise on IL6, CRP and TNFa 
concentration in elderly men. For this object 30 volunteer elderly men (60-80 yrs) were voluntarily selected. They 
were divided into two different groups: control and experimental group. Experimental group participated in an 8-
week course of aerobic exercises; 3 sessions a week for half an hour per session. Forty-eight hours before and after 
exercising, some blood samples were collected from the individuals to evaluate their CRP, TNFα and IL-6 factors. 
T-test was used to identify the differences between pre-test and post-test values. The results showed that TNFα 
factor changed significantly by doing the exercises, that is, the aerobic exercises affected TNFα factor. However, 
there was no significance difference between CRP levels before and after aerobic activities.  
[Ali Besharati,  Seyed Kazem Mousavi Sadati, Mehran Ahadi, Mir Hamid Salehian. The effect of aerobic exercise 
on IL6, CRP and TNFa concentration in elderly men. Life Sci J 2012;9(4):3664-3668]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 543  
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1.Introduction 

Although development and progress of sport 
science have progressed compared with other  
sciences, today human beings found sport various 
useful effects on different aspects of their life. So 
that, application of this science results were 
considered and adopted as an effective tool for health. 
In recent years, doctors considered it very important 
for prevention and tried to prevent illness occurrence 
and control and recognize health treating factors. 
Physical activities different aspects had various 
effects over inflammatory cytokins production and 
then body immunology system, and then it is 
considered that their recognition could assist us in 
more accurate interpretation of physiological 
mechanism and biological reactions (Bruunsgaard et 
al., 1997). Human body immunology system is an 
acquired and natural defense network that reacts 
against infectional factors and tried to decrease these 
factors. Immunological response decrease could lead 
to higher infection rate and chronic diseases such as 
AIDS, cancer, heart and vascular disease (Cohen et 
al., 1997) chronic disease occurrence among elderly 
people especially in people over 65 years elderly 
Increased (Gallistl & Sudi, 2001). That prevailed by 
increasing over 60 years elderly population and 
human lifetime increase which allocated very high 
percent of clinical charges to itself, therefore, finding 
non-medical and cheap methods considered in order 

to increase health in elderly people during life time 
and perhaps preventing occurrence of elderly diseases 
(Cohen et al., 1997). On one hand, agedness often 
accompanied with health and sickness increase 
(Shephard, 1998) which resulted from genetic and 
environmental factors (Wang et al., 1996). Therefore, 
genetic and environmental factors effect on life time 
increase which consisted of a light nutrition regime 
for obese people, No smoking, lower air pollution 
rate and doing high level of physical activities (Selvin 
et al., 2007). Healthy immunological system is a 
genetic factor which helps life time. Therefore, both 
factors of physical activity decrease and 
immunological cells agedness helps chronic disease 
increase and its severity (Yeo and Park, 2002). 
Different researches related to physical activity and 
weight loss in order to immunity improvement and 
inflammatory factors loss regarding to exercise 
severity (Vo2max) and subjects age, had different 
results. Evidenced data in elderly and young people 
showed high level of physical activity with low rate 
of CRP and IL-6 (Bruunsgaard et al., 1997) in 
addition, fewer studies, showed effects of aerobic 
exercise training effects on CRP, IL-6 and other 
factors lower rate among middle-aged and elderly 
people (Shephard and Shek, 2002; Ostrowski et al., 
1998). Regarding to age increase and other related 
problems resulted in to disability among people and 
finally medical services charges rise according to 
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sport science development and its useful effects on 
different aspects of life, it is necessary to use 
different kinds of exercises especially aerobic 
exercise on Immunological system function and 
inflammation factors in these group (elderly) of 
people. Also, according to studies, specially internal 
ones related to aerobic exercise effect of cytokines as 
a factor of Immunological system solution which has 
an effective role on inflammation process and also 
short-term researches and its contradicted findings, 
researcher tries to study an aerobic exercise period on 
mentioned inflammation factors in elderly and 
accompanied with considerable results in the field of 
Immunity system function Improvement by using 
suitable physical activity for aged people. Therefore 
regarding to mentioned issues, some questions 
presented that if 8-weeks aerobic sport activity effects 
on elderly immunity function? If CRP, TNF α and 
IL-6 systemic concentration changes elderly? 
Therefore, in response to above questions, researcher 
considers to study aerobic selected practice period 
effects over inflammation factors in 60-80 years 
elderly men. 

 
2. Methods 

Study method is semi-experimental and 
functional type. In this study, elderly men considered 
and divided into two groups, experimental group and 
control group and they have given pre and post-test. 
Exercise period of subjects were 8 weeks that before 
and after this period, inflammation factors (TNFa, 
CRP, IL-6) Evaluated and measured. Present study 
statistical society formulated by 30 elderly men, who 
prepared voluntarily. They have given medical record 
questionnaire and preparation for physical activity 
start that after completing related forms and 
performing medical examination and medical health 
certificate issuance, 30 people selected which placed 
in two experimental and control (15 subjects) groups, 
randomly. Measurement tools consisted of health 
record form. In order to collect required information 
relating to elderly mental status, ensuring about their 
health and satisfaction of subjects participation in the 
study and a questionnaire with these contents has 
been used; cotton, alcohol, 5cc one-time using sterile 
syringe, syringe head for collecting blood, sterile test 
tube in order to collect and send blood to lab, Isolated 
laboratory kit, used for measuring CRP, TNFa and 
IL-6. In this study, in order to collect information 
library and field method have been used. In the 
library method, by using text-reading , voucher-
taking , statistic –reading, tables, literature study , 
issue records and study matter, collected information 
and in the field method data collected by referring to 
the subjects and direct relation with them. In this 

study, Among two experimental groups and elderly 
men evidence, experimental group in an exercise 
program in addition to normal practices, participated 
for 8 weeks, this exercise program consisted of 
walking activity three times a week and any session 
considered 30 minutes with 60-65 storage heart rate 
severity any exercise program session consisted of 3 
exercise stages: 1 warming up 2 Main exercise 3 
cooling stage. In warming up stage, subjects, initially, 
walked for 3 minutes very slowly and softly with 30-
35% storage heart rate severity and then performed 5 
minutes tensional 5 minutes tensional movements 
which extended totally 8 minutes. Aerobic exercise 
program performed about 20 minutes in the first 
week. Exercise period and severity in exercise 
program initiated from light style and increased 
gradually according to extra load rule, then rose to 30 
minutes in the next weeks. After exercise ending, 
cooling stage begins that consisted of 3minutes soft 
walking and 5 minutes tensional movements which 
have been taken 8 minutes. 48 hours before and after 
exercise, blood collected and exercise affects studies 
over these factors. T-test was used to get the 
difference between pre and post test results at p 
<0.05.  

 
3. Results 
 
Table 1. Statistical data related to aerobic exercise 
effects on elderly men IL6 factor 
 
 N Mean + St dev T Df T Sig 
Pre 
Exercise 

15 0.47±0.77 -3.72 14 0.02 Sig 

post 
Exercise 

15 23.22±23.69     

 
As it is shown in table 1, test statistics 

obtained from elderly men equals t=-3.72. Elderly 
men IL-6 factor before and after aerobic exercise has 
significant difference with each other (P=0.02). 
 
Table 2. Statistical Data related to aerobic exercise 
effects on elderly men TNFa factor 
 
 N Mean + St 

dev 
T Df T Sig 

Pre 
Exercise 

15 0.14±0.44 -2.62 14 0.02 sig 

post 
Exercise 

15 74.27±109.4     

 
As it is shown in table 2, elderly men test 

statistics equal t=-2.62. TNFa factor in elderly men 
was different before and after exercise (P=0.02). 
 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3666 
 

Table 3. Statistical Data Related to aerobic exercise 
effects on elderly men CRP factor 
 
 N Mean + St 

dev 
T Df T Sig 

Pre 
Exercise 

15 3.33±1.04 0.61 14 0.55 No 
sig 

post 
Exercise 

15 3.13±0.83     

 
As it is shown in table 3, elderly men test 

statistics equal t=0.61. There is no significant 
between CRP factor before and after exercise and had 
no difference with each other (P=0.55). 
 
4. Discussion and Conclusion 
4.1. IL-6 changes after exercise (Sport) 

Based on present study findings and t-test 
results which have been conducted among group 
average after test, there was significant difference 
between elderly men IL-6 factor rate. Some studies 
confirmed recent research results (Miles & Stephen, 
2004; Ostrowski et al., 1998, 2000; Shephard, 1998) 
including Philips et al (2008) following long term 
sport on untrained elderly men and women (89-70) 
and found significant changes in order to decrease of 
IL-6 concentration (Sharif et al., 2000). Yeo and Park 
(2004) by performing nutritional diet with sport in 
obese men after menopause decreased IL-6 level. 
Also, Gallistl and Sudi (2001) studied obese teenager 
and children with the effects of nutritional diet and 
sport which found significant changes in decreasing 
their IL-6 concentration. Ostroskey et al (2000) 
reported a significant decrease in IL-6 level two 
hours after Marathon contest. On the other hand, 
some studies found different results with present 
study findings: Philips and Childs (2003) conducted 
on healthy non-practiced men reported IL-6 level 
immediately after activity. Cytokines excretion 
mechanism such as IL-6 during sport was very 
complex. Lymphocytes mentioned as effective 
factors in increasing cytokines. Brunnsgard et al 
(1997) found a positive correlation between IL-6 
increase (2 hours after activity) and blood 
lymphocytes concentration (20 minutes after 
activity). In addition, lymphocytes could involve in 
IL-6 increase, third factor (Hormone factor) could 
increase both factors (IL-6 and lymphocytes) Also, 
increasing resource could be existing Macrophages, 
Endothelial cells and fibroblasts in muscles and or 
leukocytes penetration from blood. The result was not 
parallel with Rahimi et al. (2012). One long-term 
sport period decreased IL-6 production in both rest 
time and in response to severe exercise. Therefore, 
IL-6 changes during sport affected by subject’s type, 
while results of trained subjects and athletes 
necessarily could not be used for trained people. 

People who haven’t exercised probably experience 
more muscular damages and cytokines response to 
running slopes were more (Selvin et al., 2007). About 
Normal people IL-1, IL-10 and IL-6 cytokines 
production rise during sport control pre-Inflammatory 
cytokines such as TNFa (these cytokines production 
related with low-degree chronic Inflammation and 
disease such as cardio-vascular diseases and diabetes 
type II). Finally, cytokines production is important 
for the health concept. It must be recalled that 
severity, type and period of exercise, preliminary 
preparation level of subjects, gender, age, place, and 
time of sampling nutritional diet, Heredity, 
characteristics and measuring tools sensitivity are 
determining factors in cytokines production (Miles & 
Stephen, 2004; Nicklas, 2008; Petersen & 
Ostrowskio, 2005; Selvin et al., 2007; Yanh kuroiwa 
et al., 2001) that could be a reason for sturdy results 
difference such as present study with other ones.  

 
4.2. TNFa changes after sport: 

Based on results of this study, there was a 
significance difference in TNFa factor among elderly 
men (t=-2.62 and p=0.02). Also based on correlative 
t-test results, average difference of control group 
scores to experimental group who performed aerobic 
exercise (p=0.10, a<0.05) was significant and this 
means 8-weeks aerobic exercise caused TNFa level 
changes. Kasiolima et al (2008) showed that elderly 
people's TNFa level with diabetes type 2 after 
exercise increased significantly. Also Pederson and 
Brunsgard (2003) in reviewing beneficial role of 
sport in decreasing low-grade inflammation of elderly 
people, stated that age rise related to low-grade 
inflammation and preliminary mediators of this 
inflammatory activity is IL6 and TNFa. In 
epidemiological study of both cytokines with obesity, 
related to insulin and atroscleorose strength. Also, 
stated that TNFa is a stimulator for Resistencia to 
Insulin (Hosseini & Rabbani, 2005; Petersen & 
Ostrowskio, 2005)]. Yeo and Park (2002) by 
applying nutritional diet with sport and exercise in 
obese men after menopause found that cytokines 
level specially TNFa had significant decrease. Also in 
Vahdat research with the title of aerobic exercise 
period effects on liptin TNFa and IL6 level in thin 
and fat men found significant changes in variable 
concentration decrease specially TNFa in thin men 
(Cosio-lima, 2008). As implied about serum TNFa, 
severity, type and period of exercise subjects 
preliminary preparation level, age, place and time of 
sampling, heredity, drugs, features, measuring tools 
sensitivity are the factors for determining production 
(Nicklas, 2008; Petersen & Ostrowskio, 2005; Sharif 
et al., 2000; Selvin et al., 2007; Wang et al., 1996) 
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that could be a reason for study results such as 
present study with other ones.  

 
4.3. CRP changes after exercise: 

In the present study, performing aerobic 
exercise for 30 minutes in elderly men couldn't make 
significant difference in CRP level according to the 
time before exercise. Indeed, regarding to correlative 
t-test results and CRP scores average difference in 
experimental and control group (p=0.62, t=0.49), 
sport had no effects on CRP factor level. In Nicholas 
et al (2008) studies which investigated long-term 
exercise effects on IL-6 and CRP factor in 70-89 
years elderly men and Men; there was no significant 
difference in CRP level (Pedersen & Bruunsga, 
2003). Also, Mile et al (2004) compared CK, CRP 
and IL-6 response of men and men in 20-miles race at 
altitude showed that remarkable difference has not 
been seen in CRP level of two groups (Ostrowski et 
al., 2000; Shephard and Shek, 2002) that is similar to 
present study findings. On the other hand, some 
studies found different results with present study 
findings Including Selvin et al (2008) findings. This 
researcher and his studies which investigated effects 
of weight loss on CRP, reported significant decrease 
in CRP level. Okita et al (2009) studies which 
investigated sport with weight loss in apparently 
healthy men showed that sport caused lower CRP 
level. It seems that difference in sport activity 
severity and its duration, also weight loss and 
nutritional diet, heredity, using dietary supplements 
are the effective factors on inflammatory factors 
level, especially CRP, Which are the possible reasons 
for the difference of present study findings with 
above studies. Based on present study findings, an 
aerobic exercise period caused no sensible changes in 
elderly men IL6 factor level but changed their 
TNFfactor level, also had no effects on CRP factor 
level. Indeed, sport increased TNFa factor level after 
8-weeks exercise and this was statistically significant. 
Totally, Results showed that performing long-term 
aerobic exercise with middle severity might create a 
potential for immunity responses increase by means 
of increasing t-cells production in elderly people. 
Therefore, performing long-term aerobic activities 
with average severity controls cytokines synthesis 
which are necessary for immunity responses 
regulation and improve immunity function which 
decreased due to agedness and resulted into elderly 
lifetime period Increase.  
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Abstract : The purpose of this study was to determine the effect of two different kind of attentional focus (internal 
and external) on trunk vertical displacement in university male basketball beginners. Thirty male students were 
chosen voluntarily with no knowledge of basketball and matched in 2 groups: Internal (focus on the ball) and 
External (focus on the basket). Following the ten practice sessions and after a day of rest a retention test was 
conducted for each group. Data were analyzed by independent T test. By analyzing the proposed hypotheses at the 
P≤0.05 showed the superiority of external focus than internal one on trunk vertical displacement.  
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1. Introduction 

There has been some evidence that an 
individual’s focus of attention has a significant 
influence on motor performance and learning. It has 
been shown that directing a performer’s attention to 
the movement effect (external focus), is more 
beneficial than attention directed to the movement 
itself (internal focus) (Wulf at al., 1998, 2001, Wulf, 
2007 a, b). Most research has used skills that require 
the manipulation of an object to achieve the action 
goal, such as hitting a golf ball (Wulf at al., 1999; 
Perkins-Ceccato at al., 2003; Wulf & Su,  2007), 
shooting a basketball (Al-Abood at al., 2002; Zachry 
at al., 2005), kicking a football (Zachry, 2005) or 
soccer and volleyball (Wulf at al 2002,  2003), hitting 
a tennis ball (Wulf at al., 2000),  baseball (Castaneda, 
& Gray, 2007), and even dart throwing (Marchant, 
2007). The advantages of an external focus are not 
only seen when compared with internal focus 
conditions, but also when compared with control 
conditions (Landers at al., 2005; McNevin, 2002, 
2003). This pattern of results suggests that an 
external focus has the capacity to enhance 
performance and learning. The rationale for focusing 
on the movement effects rather than on the 
movement itself is explained by the “constrained 
action hypothesis” (McNevin at al., 2003; Wulf at al., 
2001). This hypothesis suggests that directing one’s 
attention to the actual movements (internal focus) 
might “constrain” the motor system and interfere 
with the automatic control processes, while focusing 
on the effects of the movement (external focus) 
actually frees up the performer and enhances the 
automatic control processes. Overcoming this 
analysis paralysis, participants focus on the effects of 

their actions so the movement pattern becomes more 
“automatic”, demonstrating a smooth, coordinated 
response; For example, balancing on a stabilometer 
(Wulf et al., 2001), postural adjustments in balance 
tasks (Wulf at al., 1999, 2001, Wulf, 2007), hitting a 
target (Wulf at al., 1999, 2002) or balancing (Wulf at 
al. 1998, Landers at al., 1999 Shea & Wulf, 1999; 
Totsika  & Wulf, 2003), but also for tasks that require 
the production of maximal forces and displacement 
of the center of mass (Vanezis  & Lees, 2005; wulf at 
al., 2007; Salehian, 2011). Zachry et al. (2005) 
believed that an external focus of attention not only 
enhances movement efficiency, but also reduces 
"noise" in the motor system that delays fine 
movement control and disturbs the outcome of the 
movement. This indicates that participants produced 
greater forces under that condition.  

Although evidence is convincing regarding the 
effectiveness of an external focus in practicing motor 
skills, there is still much to be discovered. 
Conflicting findings demonstrate that age (Emanuel 
at al., 2008) , gender (Wulf at al., 2003) , skill level 
(Perkins at al., 2003; Ford at al., 2005; Castaned & 
Gray, 2007; Wulf, 2008), complexity of the skill 
(Poolton at al., 2006; Denny, 2010), and individual 
preferences (Wulf at al., 2001), sport settings (Porter 
at al., 2010) might all play a role regarding the 
efficacy of internal and external attention focus in 
skill performance. Recently, Weiss et al. (2008) 
discovered that one’s preferred focus of attention 
could play a role in the effectiveness of attention 
focus, suggesting that an internal focus did not 
necessarily lead to a decrease in performance if it was 
the participant’s preferred strategy. On the other 
hand, some studies done on the effect of kinematics 
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parameters on the optimal shooting  have paid only to 
factors influencing on successful shooting in 
basketball, but some of these factors are common in 
unsuccessful shooting, too (Kudson, 1993). Some 
techniques such as release angle, speed, velocity and 
height, launch of the force to be applied to the ball, 
speed and angle of shoulders and trunk play greater 
roles on a successful throw (Raul, 2002). Vanezis and 
Wulf believed displacement of the trunk on doing a 
task such as jump and reach is an important factor to 
reach the aim (Vanezis  & Lees, 2005; Wulf, 2009), 
and it is believed mass displacement plays a great 
role in successful basketball free throw (Raul, 2002), 
but to prove this matter there is a need to do more 
researches. 

So, according to the contrary results we decided 
to examine whether an external focus would have a 
great impact on trunk vertical mass displacement in 
university male basketball beginners, compared to 
internal focus. If this were the case, it would 
complement and extend the findings of previous 
studies, which have almost exclusively shown 
benefits of external focus for tasks requiring 
movement accuracy. In two experiments, participants 
performed a shooting task under two conditions. 
Under external focus conditions participants were 
instructed to focus on the basket, whereas under 
internal focus conditions they were asked to focus on 
the wrist.  
2. Methods 

 Thirty male students (age 18- 30 years) from 
Tabriz Islamic Azad University, with no knowledge 
of basketball shooting and not aware of the specific 
purpose of the study were assigned randomly to one 
of two experimental groups (n=15) based on their 
pre-test scores of 10 shooting. The two matched 
groups were assigned one of two practice conditions. 
On the ten consecutive sessions of practice, all 
participants received the same initial instructions 
regarding the basket (external) and wrist (internal), 
but no feedback during the post-test. After a day of 
rest, participants performed a retention test consisting 
of 10 trials with 10 seconds rest between each trial. 
The task involved was the throwing ball toward 
basket from penalty line in basketball, putting 
markers on the subjects’ trunk vertical mass 
displacement and recording the motions from sagittal 
and frontal surfaces by two Panasonic cameras with 
100 fps speed. A motion analysis software was used 
to analyze information.  

Descriptive statistics were calculated to report 
the mean performance of the two practice groups for 
the retention test scores (Table). Data were analyzed 
using the Statistical Package for the Social Sciences 
(SPSS) version 16. An independent samples t-test 

was used to determine significance between the 
experimental conditions.  

 
Table 1. Center of Mass Displacement under Internal 
and External Focus Conditions 

Sig. Df T Std. 
dev 

Mean Groups Segments 

0.000* 28 -
4.66 

0.409 
0.765 

2.18 
3.22 

Internal 
External  

Trunk 
 

 
As it shown in Table 1, the mean displacement 

of trunk vertical for internal group was 2.18 and for 
external group was 3.22 with F (9.58) =, p < .05. 
 
3. Results 

Participants’ trunk vertical mass displacement 
reached a higher changes when they were instructed 
to adopt an opposed to an internal focus, (3.22) for 
external focus group, and internal focus (2.18), (see 
table). independent t-test showed a statistical 
significance between the two practice conditions in 
trunk vertical mass displacement (p= .000). 
 
4. Discussion and Conclusions  

The purpose of this investigation was to 
determine if trunk vertical mass displacement in an 
external focus would be better than an internal focus 
when performing a basketball set shot. Among 
numerous studies on attention focus, few have 
considered the effects of attention focus on trunk 
vertical mass displacement. Traditionally, coaches 
and teachers have been trained in teaching sport skills 
using an internal focus of attention. The result of this 
study supported that an external focus was more 
effective than an internal focus in trunk vertical mass 
displacement when performing shooting in basketball 
and as Raul (2000) believed mass displacement of 
body had an important impact on successful shooting. 
This finding appears to be parallel to several studies 
exploring the benefits of an external focus when 
compared to an internal focus, including, the 
basketball free throw (Al-Abood et al., 2002), the 
standing soccer shot and volleyball serve (Wulf et al., 
2002), the golf pitch shot (Wulf et al., 1999), putting 
(Poolton et al., 2006) and center of mass 
displacement (Wulf et al., 2007; Salehian, 2011). 
Throwing ball to the basket used in this study 
involving several variables, including the attentional 
focus of the performer. These factors may explain the 
difference in the results of this study compared to 
other studies done on this topic. The only way to 
raise the mass displacement is by increasing the 
magnitude of external force exerted. From a 
performance perspective, one can deduce that 
participants either increased force production, or 
optimized coordination between and among the 
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segments during a task to produce a more continuous 
summation of segmental velocities (Wulf et al., 
2007).  

The results of the present study provide 
converging evidence that a change in the focus of 
attention can affect greater COM displacement 
(Vanezis  & Lees, 2005; Wulf, 2007, Salehian, 
2011): Focusing on a target (external focus) resulted 
in greater trunk vertical mass displacement in than 
focusing on the wrist with which the ball was to be 
thrown (internal focus) and at last a successful throw 
was acheived. Moreover, attentional focus 
instructions have been found to affect EMG activity 
not only in "related" muscle groups, but also in 
"unrelated" muscle ones (Zachry, et al.2005, Vance, 
et al., 2004). The present results are in line with those 
findings in demonstrating that the attentional focus 
on one part of the body can impact whole-body 
displacement. Wulf ’s experiments (Wulf et al., 
2007) showed greater vertical displacement of the 
center of mass. This indicates that participants 
produced greater forces under that condition. While it 
might be surprising that a simple change in an 
individual’s focus of attention can enhance force 
production, and previous studies have shown that an 
external focus results in more efficient movement 
patterns (Zachry, et al., 2005, Vance, et al., 2004, 
Marchant, et al., 2006). In those studies, the same 
outcome (i.e., weight lifted in a given amount of 
time) was achieved with less muscular activity when 
an external focus, as opposed to an internal or no 
particular focus (Vance, et al., 2004, Marchant, et al., 
2006). Interestingly, muscular activity was reduced 
not only for agonist muscle groups, but also for 
antagonist muscles (Marchant, et al., 2006). This 
suggests that a focus on the movement effect might 
not only facilitate an effective recruitment of intra-
muscular, but also inter-muscular coordination 
(Hollmann & Hettinger, 2000). Marchant et al.’s 
(2009 b) study also showed beneficial effects of an 
external focus on maximum force production. Using 
an isokinetic dynamometer, they had participants 
produce maximum voluntary contractions of the 
elbow flexors under internal-focus (focus on arm and 
muscles) or external-focus (focus on the crank hand-
bar) conditions. The results showed that participants 
produced significantly greater peak joint torque when 
they focused externally compared with internally.   
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Abstract: This study was designed to test the null hypothesis that the different level of the dorms has a real effect on 
the quantitative and qualitative existence of the house dust mites (HDM). Also to determine the most important 
factors that control the distribution and colonization of HDM. The study was conducted at Jeddah city western Saudi 
Arabia. 12 dorms were tested; 6 hotels and 6 motels. The samples were collected twice a month along three months 
(Dec, Jan., Feb. 2009). Mites were separated using modified Berleses tunnel. Ten species of HDM were extracted 
from studied dwellings . The mite assembelage in motels was dominated by Dermatophagoides pteronyssinus 
(23.7%). In hotels to the mite collection was co-dominated by D. pteronyssinus (27.6 %) and D. farinae (21.8 %). 
The mean total individuals in motels was 5012 individuals per 50 grams of dust in correspond to 2149 individuals 
per 50 grams of dust in the hotels. Up to 66.6% of the motels had a population of more than 100 individuals per 1 
gram of dust, however non of the studied hotels embraced more than 50 individuals per 1 gram of dust. In 
conclusion the level of the dorms had a clear effect on the quantitative existence of HDM, but a qualitative effect 
can not be identified. Also, it was speculated that the most frequent cleaning as well as density and economic status 
of residents were the main factors matched with a direct impact on the mite contamination rate of the dorms. 
[Nada Othman Edrees. Prevalence of House Dust Mites in Two Levels of Dorms (Hotel and Motel) of Jaddah 
District Western Saudi Arabia. Life Sci J 2012;9(4):3673-3683]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 545 
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1. Introduction 

House dust mites are ubiquitous in public 
buildings and homes worldwide. They are medically 
important creatures, where many species are the 
source of allergens that sensitize and induce allergic 
reactions in genetically predisposed persons (Arlian, 
2000 & 2002). The most prevalent allergy-causing 
mites in homes differ geographically between homes 
within a geographical region and among areas within 
a home (Arlian at al., 2002; Edrees 2009). 

Indoor relative humidity, temperature and 
enough food are generally considered to be the most 
important factors determining community 
composition and population dynamics of the major 
groups of dust arthropods. The optimum condition for 
development being between 18 – 27 °C (Soltani et 
al., 2011) with a relative humidity of 70% - 75% 
(Valero and Serrano, 2004). Their major food 
source is skin scales, textile fibres, food crembs, hair 
and wood pets fungi, plant pollen and organic deprise 
(Vande Lustgraat, 1978; Edrees, 2009 and Soltani 
et al., 2011). 

Under optimal breeding conditions about 5000 
of house dust mite individuals may be present in just 
1g of mattress dust but up to 15600 has been recorded 
(Soltani et al., 2011). It has also been shown that 
rugs constitute a suitable habitat for house dust mites 
(De Boer, 1990; De Boer and Kuller, 1995). De 

Boer et al. (1999) mentioned that a rug from the 
living room floor of a dutch home was found to 
contain more than 10.000 individuals/m2 in early 
April. Edrees (2009) recorded that about 115 mites/g 
of dust and 90 mites/g of dust was extracted from 
carpet floor of bedroom and living room of healthy 
persons homes in middle region of Jeddah 
respectively. However in the same area carpets from 
the bedroom and living room floors in asthmatic 
person homes were found to contain 321 mites/g of 
dust and 593 mites/g of dust respectively. Densities 
above 100 mites/g of dust are considere as a risk 
factor for sensitization to allergies such as rhinitis, 
conjunctivitis, atopic eczema and asthma, whereas 
500 mites/g of dust is a major risk factor in acute 
asthma in those allergic to HDM (Korsgaard, 1983; 
Arlian et al., 1992; Service, 2004; Soltani et al., 
2011). 

Most surveys of house dust mite fauna 
conducted around the world report that the allergy-
producing mites are worldwide species that occur in 
homes, schools, churches, day care centers, office 
workplace; seats in automobiles; clothes; stuffed toys, 
banks; libraries, museums, hotels and ski lodges and 
other public places (Arlian et al., 2002).  

With respect to mites found in dwellings a 
survey of 41 dwellings in upper Silesia, Poland 
Solarz (1998) found the most to be infected with both 
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D. farinae and D. pteronyssinus. The former was the 
most abundant species overall, but in some dust 
samples, D. farinae was the predominant species 
(33.3 %) while in other samples D. pteronyssinus was 
more prevalent (27.5%). In some cases both species 
were equally prevalent. Soleimani and Rafinejad 
(2008) studied the fauna of house dust mites in hotels 
an inns of Bandar Abbas Iran, they indicated that the 
rate of house dust mites infections were 91.8, 85.7; 
8.2, 10.9 and 0, 3.4% for D. pteronyssinus, D. farinae 
and Cheyletus malaccensis, respectively. 

It is important to know the major mite breeding 
locations and which mite species are present in a 
public places when performing diagnostic testing 
prescribing immunotherapy. Although the presence 
of numerous dwellings dorms in Jeddah city western 
Saudia Arabia due to the religious tourism, no study 
on such medically important organisms have been 
conducted about the distribution, abundance and 
diversity in such public buildings. Accordingly this 
study was achieved in Jeddah city to test the null 
hypothesis that the different level of the dorms has a 
real effect on the quantitative and qualitative 
existence of the house dust mites, hence on the 
identification of the most important factors that 
control the distribution and colonization of such 
microarthropod organisms. 
 
2.Materials and Methods 
     The present study was conducted at Jeddah city, 
western Saudi Arabia. The house dust mite samples 
were collected from 12 dorms (6 hotels and 6 
motels). Using a vacuum cleaner (Boch 191 T) with 
disposable bag, dust was sampled from known area of 
carpet floor (4 m2 for 5 min.) from six randomly 
selected rooms inside each dorm. The samples were 
collected twice a month along three months, 
Decembre, January and February, 2009. Mites were 
separated using modified Berleses funnel as 
recommended by Al-Assiuty et al.(1993) and 
Edrees, 2009. 
 
Site description:  

12 dorms of Jeddah city were tested. The city is 
located in a coastal region. It has a hot and humid 
climate. The tested dorms represented two levels:  
 
The lower level group "Motels" 

Six motels were selected. These were in 
"Slums" i.e. areas of a low quality living conditions, 
at Al- Hendawya and Bab Sherif areas, as here the 
buildings were more than 25 years old. The room 
temperatures in these buildings ranged between 24-26 
°C. the humidity level ranged between 72- 75 %. The 
buildings usually comprised of three floors and the 
floors were made of cement covered with old chappy 

rugs. The rug thickness was 3 centimetres. Each room 
contained 4 wood beds. During the study season the 
average number of the dwellers was almost 335 
person per motel per month. Some of the rooms 
contained fans, while others contained old fashioned 
air conditions. The average amount of dust collected 
each time ranged between 5- 10 g/m2. Cleaning was 
done once or twice a month, using vacuum cleaners, 
however without using any detergents either nor the 
floors or the furnitures. 

 
The higher level group "Hotels" 

This group comprised six hotels, these were 
almost four-star-hotels in semi-publio areas, not so 
far from Bab-Sherif area. The buildings ranged 
between 10- 15 years of age. The room temperature 
ranged between 22- 25 °C, and the humidity level 
ranged between 65- 70 %. Each building comprised 
of 3 floors, and the floors were made ceramic covered 
with carpets of 4 cm thickness. Each room contained 
4 wood beds. The average number of the dwellers 
was 180 person per hotel per month. The rooms 
contained modern air conditions. The average amount 
of dust collected was 2 g/m2. Cleaning was done on 
weekly regular basis using vacuum cleaners, 
detergent and liquid cleaners were usually used for 
cleaning. 

 
Statistical analysis 

The pooled data (count per 4m2x 6 rooms x 3 
months) was determined per 50 gram of dust. Data of 
population densities were logarithmically 
transformed to achieve homogeneous variance. 
Means of house dust mite density between and within 
the two levels of the chosen dorms were compared by 
non-parametric Kruskal- wallis test. Bray- Curtis 
similarity index was used to measure the degree of 
overlap between house dust mite compositions in 
different dorms (Krebs, 1999). This index was 
calculated for all building pairs using the pooled 
community data per dwelling. To test if the mite 
assemblage was affected by the environmental 
variables and to determine which parameter(s) were 
responsible a PCA bi-plot of samples and species was 
made and environmental variables were included. 
 
3. Results   

All house dust mite species extracted from the 
two chosen groups of dorms were counted and 
identified. Tables 1&2 list the species composition 
per building. Ten species of HDMs were represented 
at the 12 sampling sites. The mite assemblage in 
motels was dominated by Dermatophagoides 
pteronyssinus (23.65 % of the total individuals) and 
in hotels mite collection was co-dominated by 
Dermatophagoides pteronyssinus (27.6% of the total 
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individuals) and Dermatophagoides farinae (21.8 % 
of the total individuals) (Tables 1&2 and Fig. 2). All 
the recorded species occurred at all sites and there 
was no difference in species richness and species 
diversity among the dorms of the same level, motels 
or hotels. However, species richness differed 
significantly among the two levels of dorms (Tables 
1&2). 

The density of the collected HDM from motels 
differed significantly (P<0.01) as compared with that 
of recorded from hotels. Since the mean total 
individuals in motels was 5012 ind/50 g of dust 
correspond to 2149 ind/50 g of dust in hotels. 
Kruskal- Wallis test also was applied to the data 
pooled overall sampling months. This showed no 
significant differences (P> 0.05) between dorms of 
the same level, with exception of dorms H5 and H6 in 
hotel group and dorms M3 and M6 in motel group, 
where densities found to be significantly differed, 
since the least population densities were achieved in 
these dorms (Fig. 1).  

Similarity in species composition between pair 
wise assemblages was analysed using the Bray-Curtis 
similarity index. Table 3 shows a strong overlapped 
figures between dorm pairs within the same level. 
The Bray-Curtis similarity index ranged from 0.74 to 
0.93 within hotels and from 0.79 to 0.94 within 
motels. However, the Bray-Curtis similarity index 
between communities at different levels of dorm pairs 
was significantly lower (similarity ranged from 0.46 
to 0.75) than within the same level. 

In order to evaluate the structure of the house 
dust mite assemblages, further HDM species were 
numerically arranged in descending order and a rank 
abundance curves (Figs. 3a, 3b and 3c) were made for 
both levels of dorms. Figs. 3 a&b represents the data 
of the higher and lower level of dorms (hotels and 
motels). There was a linear decrease of log 
abundance with species rank, which is consistent with 
the geometric series model for community structure. 
Figure 3c indicates the rank abundance lines of all 
chosen dorms. It was clearly that the bundle of lines 
does not functionally separate according to the 
differences between dorms, this may indicates that 
there is no effect on the dominance structure of mite 
assemblages. 

To describe the relationships among the number 
of individuals of every dominant mite species (4 
species from hotels and 5 species from motels) and 
environmental variables; i.e. occupant density, age of 
building, relative humidity, dust quantity, cleaning 
and carpet sickness, an ordination diagram using 
PCA was made (Fig. 4). Data show a strong positive 
association of Dermatophagoides pteronyssinus with 
carpet sickness and cleaning manner. However, 
Aleuroglyphus ovatus showed a positive correlation 
with occupant density, relative humidity, dust 
quantity and building age. Little effect of the chosen 
factors on Dermatophagoides farine could be 
observed. 

Figure 5 shows a biplot of the first two axes of 
the PCA, position of the sampling sites and their 
associations with the five dominant mite species in 
both levels of dorms. The two arbiterary curves in the 
figure separated mostly between hotel-group (1-6 
open circles), right area of the graph and motel-group 
(7-12 open circles) left area of the graph. Also, 
between the position of the five dominant species 
(open triangles), the overlapped area (shaded area) 
comprised the shard four dominant species in both 
levels of dorms these are: Dermatophagoides 
pteronyssinus, D. farinae, Cheyletus malaccensis, 
Aleuroglphus ovatus. The fifth dominant species 
Suidasia nesbettii lies out of overlapped area to the 
left side graph where it was more associated to the 
lower level of dorms (motels). It is interesting to note 
that the functional position of each studied dorm 
among the graph (Fig. 5) was the total number of the 
individuals of the dominant species in each dorm of 
hotels and motels. 

As for the association between the abundance of 
HDM individuals with the environmental variables 
figure 6 shows that buildings exposed to a regular 
cleaning manner using vacuum cleaners, and/or 
detergent and liquid cleaners (hotels 5 and 6 and 
motels 9 and 12, Fig. 6) showed the least number of 
house dust mites. However, the largest individual 
number in motel 10 (Fig. 6) was found to be strongly 
associated to the dust quantity, high relative humidity 
and high resident number. 
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Table 1. List of house dust mite species and the total number of individuals /sample (50g of dust) and their relative 
contributions in the six hotels. 

Species H1 
RC 
% 

H2 
RC 
% 

H3 
RC 
% 

H4 
RC 
% 

H5 
RC 
% 

H6 
RC 
% 

Tota
l 

RC 
% 

Dermatophagoides 
pteronyssinus 

659 
27.9

8 
515 21.4 606 

25.9
5 

580 
24.5

9 
748 41.6 448 

27.3
3 

592.
7 

27.5
8 

Dermatophagoides farinae 
500 

21.2
3 

667 
27.7

1 
580 

24.8
4 

457 
19.3

7 
314 

17.4
6 

287 
17.5

1 
467.

5 
21.7

6 
Cheyletus malaccensis 

282 
11.9

7 
337 14 267 

11.4
3 

317 
13.4

4 
95 

5.28
4 

193 
11.7

8 
248.

5 
11.5

6 
Suidasia nesbettii 

267 
11.3

4 
235 

9.76
3 

264 
11.3

1 
257 

10.8
9 

146 8.12 133 
8.11

5 
217.

0 
10.1 

Carpoglyphus lactis 
150 

6.36
9 

139 
5.77

5 
204 

8.73
7 

112 
4.74

8 
132 

7.34
1 

164 
10.0

1 
150.

2 
6.98

8 
Blomia tropicals 

141 
5.98

7 
157 

6.52
3 

111 
4.75

4 
127 

5.38
4 

100 
5.56

2 
115 

7.01
6 

125.
2 

5.82
5 

Aleuroglyphus ovatous 
129 

5.47
8 

148 
6.14

9 
94 

4.02
6 

175 
7.41

8 
73 4.06 58 

3.53
9 

112.
8 

5.25
1 

Acarus  siro 
117 

4.96
8 

109 
4.52

8 
80 

3.42
6 

148 
6.27

4 
113 

6.28
5 

183 
11.1

7 
125.

0 
5.81

7 
Blomia freeman 

63 
2.67

5 
52 2.16 70 

2.99
8 

115 
4.87

5 
47 

2.61
4 

30 1.83 
62.8

3 
2.92

4 
Tyrophagus putrescentiae 

47 
1.99

6 
48 

1.99
4 

59 
2.52

7 
71 3.01 30 

1.66
9 

28 
1.70

8 
47.1

7 
2.19

5 

Total 
235

5 
100 

240
7 

100 
233

5 
100 

235
9 

100 
179

8 
100 

163
9 

100 2149 100 

Shannon diversity index(H') 
H' = 

2.014 
H' = 

2.003 
H' = 

1.991 
H' = 

2.096 
H' = 

1.849 
H' = 

2.038 
H' = 2.027 

Equitability 
J =  

0.874 
J = 0.870 J = 0.865 J = 0.910 J = 0.803 J = 0.885 J = 0.880 

Species richness 
SR = 

1.159 
SR = 

1.156 
SR= 

1.160 
SR = 

1.159 
SR = 

1.201 
SR = 

1.216 
SR = 

1.173 

Table 2. List of house dust mite species and the total number of individuals /sample (50g of dust) and their relative 
contributions in the six motels. 

Species 
M1 

RC 
% M2 

RC 
% M3 

RC 
% M4 

RC 
% M5 

RC 
% M6 

RC 
% Total 

RC 
% 

Dermatophagoides 
pteronyssinus 

125
8 

23.7
3 

146
5 

27.0
5 

102
8 

26.3
5 

123
1 

21.2
9 

127
9 

23.8
6 852 

19.7
6 1186 

23.6
5 

Dermatophagoides farinae 
109

2 20.6 985 
18.1

9 645 
16.5

3 
124
2 

21.4
8 992 18.5 755 

17.5
1 951.8 

18.9
9 

Cheyletus malaccensis 601 
11.3

4 500 
9.23

4 516 
13.2

2 817 
14.1

3 459 
8.56

2 713 
16.5

4 601.0 
11.9

9 

Suidasia nesbettii 845 
15.9

4 727 
13.4

3 408 
10.4

6 857 
14.8

2 922 17.2 542 
12.5

7 
716.8

0 14.3 

Carpoglyphus lactis 169 
3.18

8 449 
8.29

2 136 
3.48

5 318 5.5 266 
4.96

2 125 2.90 
243.8

0 
4.86

5 

Blomia tropicals  79 1.49 82 
1.51

4 42 
1.07

6 59 1.02 48 
0.89

5 66 
1.53

1 
62.67

0 1.25 

Aleuroglyphus ovatous 538 
10.1

5 448 
8.27

3 458 
11.7

4 582 
10.0

7 637 
11.8

8 423 
9.81

2 514.3 
10.2

6 

Acarus  siro 260 
4.90

5 283 
5.22

6 221 
5.66

4 254 
4.39

3 278 
5.18

6 279 
6.47

2 
262.5

0 
5.23

7 

Blomia freeman 142 
2.67

9 141 
2.60

4 127 
3.25

5 92 
1.59

1 141 2.63 109 
2.52

8 
125.3

0 
2.50

1 

Tyrophagus putrescentiae  317 5.98 335 
6.18

7 321 
8.22

7 330 
5.70

7 339 
6.32

3 447 
10.3

7 
348.2

0 
6.94

7 

Total 
530

1 100 
541
5 100 

390
2 100 

578
2 100 

536
1 100 

431
1 100 5012 100 

Shannon diversity index(H') 
H' = 

2.024 
H' =  

2.051 
H' = 

2.049 
H' = 

2.023 
H' = 

2.035 
H' = 

2.083 
H' = 2.056 

Equitability J = 0.879 J = 0.891 J = 0.890 J = 0.879 J = 0.884 J = 0.905 J = 0.893 

Species richness 
SR = 

1.049 
SR = 

1.047 
SR = 

1.088 
SR = 

1.048 
SR = 

1.048 
SR = 

1.075 
SR = 1.056 
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Table 3. The degree of overlap between house dust mites composition in different dorms       (6 hotels and 6 motels) 
calculated for all building pairs using Bray-Curtis similarity index. 

 Dorms H1 H2 H3 H4 H5 H6 M1 M2 M3 M4 M5 M6 

H1   0.903 0.93 0.921 0.823 0.781 0.615 0.606 0.751 0.579 0.610 0.707 

H2    0.895 0.890 0.742 0.761 0.625 0.615 0.754 0.588 0.620 0.717 

H3     0.889 0.785 0.771 0.612 0.603 0.743 0.575 0.604 0.703 

H4      0.775 0.776 0.616 0.607 0.740 0.571 0.605 0.697 

H5       0.829 0.507 0.499 0.631 0.474 0.502 0.589 

H6        0.468 0.465 0.575 0.442 0.468 0.531 

M1         0.912 0.847 0.938 0.943 0.843 

M2          0.832 0.883 0.922 0.820 

M3           0.799 0.830 0.892 

M4            0.917 0.821 

M5             0.813 

M6                         
 

 Within the same level (hotels H1- H6) 
 

 Within the same level (motels M1- M6) 
 

 Between the two levels motels and hotels 

 
 
 

  
Figure 1. The population density per 50 gram of dust of the total mites (10 species) in the 6 motels and 6 hotels 

(H1- H6) and six motels (M1- M6). The same letters of a and b indicate insignificant difference 
between each pairs among each group and vice versa 
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Figure 2. The relative occurrence of the ten species of the house dust mite individuals from (A) Hotels and (B) 

Motels. 
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Figure 3a. Rank abundance of the total house dust mite assemblages at hotels  

 
Figure 3b. Rank abundance of the total house dust mite assemblages at Motels 

 
Figure3c. Regression lines for the rank abundance relationships of house dust mite communities at all 12 dorms (6 

hotels (H1-H6) and 6 motels (M1 – M6). 
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Figure  4.  Ordination of the truncated house dust mite assemblages, Showing the position of the five dominant 

species and their associations with six environmental variables (Rc= occupant density, Ag = age of 
building, RH= relative humidity, Du= dust quantity, CL= cleaning and Si= Carpet sickness). Species 
are indicated by open triangles and environmental variables by arrows. 

 
Figure  5.  Shows a biplot of the first two axes of PCA position of the sampling sites and their associations with the 

dominant mite species in both levels of dorms for explanation legend figure 6. 
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Figure  6.  Ordination of the truncated house dust mite asseamlages (five dominant spp.) Showing the position of (sample sites) 

and their associations with environmental variables and the position of the five dominant speciesSites are 
indicated by open circles (1- 6 hotels,  7-12 motels). Mite species by open triangulars and environment al 
variables by arrows. for explanation legend figure 4. 

 
4.Discussion 

The house dust mite fauna in the hotels and the 
motels had not been studied previously in Saudi 
Arabia. In this study ten HDM species in the two 
levels of dorms were recorded. The most common 
allergy-causing mites that occur in different studied 
dorms were; Dermatophagoides pteronyssinus 
(23.7% in the motels and 27.6% in the hotels) and D. 
Farinae (18.9% in the motels and 21.8% in the 
hotels) but other species were also well represented 
especially Cheyletus malaccensis, Aleuroglphus 
ovatus and Suidasia nesbettii. Arelian et al. (2002) 
indicated that most surveys of mite fauna conducted 
around the world report that the two species D. 
pteronyssinus and D. farinae were usually both 
present in a region and occur together in homes 
although one species was usually the more prevalent. 
Solaz (1998) surveyed 41 dwellings in upper Silesia, 
Poland. It was found that the most surveyed dwelling 
were co-infested with both D. pteronyssinus and D. 
farinae. The latter species was the most abundant 
overall, but in some dust samples it was the 
predominant species (33.3%) while in other samples 
D. pteronyssinus was more prevalent (27.5%). In the 

most recent study, the rate of house dust mite 
infections in hotels and inns of Bandar Abbas Iran for 
D. pteronyssinus, D. farinae and Cheyletus 
malaccensis were 91.8, 85.7; 8.2, 10.9 and 0, 3.4% 
respectively (Soleimani and Rafinejad, 2008). 

In the current study as mentioned above 
Cheyletus malaccensis was found to reach a high 
level of relative dominance (11.6% in the hotels and 
12% in the motels). However, Soleimani and 
Rafinejad (2008) found this species among three 
mite species in relatively low number as a rare 
species in the inns in Bandar Abas- Iran. It could be 
indicated that this mite has been reported to be 
predaceous mite on several other mite species. It is 
suggested that the pattern of the high number of its 
representatives in the present data match the high 
species richness (9 spp.) that may support a 
successful life for such predatory mite via a more 
diverse prey. 

The data of this study showed that the motels 
appear to have the largest abundance of the total 
mites (5012 ind/50 g of dust) in correspond to 2149 
ind/50 g of dust in the hotels. Obviously the two 
levels of dwellings surveyed in this study differed not 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3682 

only in mite abundance but also in various other 
habitat factors known to influence HDM 
developments such as the cleaning and sanitation 
manner, dust quantity, resident density and their 
economic status, relative humidity and ventilation, 
floor covering. Numerous studies demonstrate the 
relation between HDM occurance and building 
disinfectants (Schober et al., 1987) vacuuming and 
ventilation (Tovey and Marks, 1998) and humidity 
(Lintner et al., 1993). Tovey et al., 1998 stated that 
dry vacuum cleaners are useful to pick up excess dust 
and to reduce reservoirs allergy-causing mites. 

With respect to the impact of the resident 
density and their economic status on the house dust 
mite abundance. Valero and Serrano (2004) 
indicated that house dust mites feed mainly on flakes 
of human skin. A single adult person sheds between 
0.5-and 1 g per day, enough to feed 100.000 house 
dust mites a day. On the other hand, in the most 
recent study Soltani et al. (2011) mentioned that 
HDM frequency different between eastern and 
western areas in Iran, this pattern matches the 
economic status of residents in these areas. This may 
indicate direct impact of economic condition and life 
style on the mite contamination rate. The fact that 
live mites were found on clothing (Neal et al., 2002) 
is evidence that clothing is a vehicle for mite 
dispersal and colonization in such public dormes 
specially the low level buildings (motels). 

It is also evident that carpets serve as a major 
reservoir of many indoor allergy-producing mites. On 
sampling with a vacuum cleaner carpet yield more 
dust, this will reduce mite abundance. Cleaning on 
weekly regular basis using detergent and liquid 
cleaners, this achieves a significant reduction in such 
mites. A dry indoor relative humidity through a good 
ventilation will reduce mite density. 

In this study up to 66.6% of the motels had a 
population density of more than 100 individuals per 1 
gram of dust, however non of the studied hotels was 
found to housed more than 50 individuals per 1 gram 
of dust. Densities above 100 mites per 1 gram of dust 
are consider as the threshold at which mite allergen 
concentration is clinically important (Korsgaard, 
1983; Arlian et al., 1992). This suggests that the 
most allergic genetically predisposed residents in the 
motels in Jeddah city are exposed to a risk factor for 
sensitization to allergens produced from mites. 
 
Conclusion:  

The level of dorms had a clear effect on the 
quantitative existence of the house dust mites but a 
qualitative effect cannot be identified. Also, it was 
speculated that the most frequent cleaning of as well 
as density and economic status of residents were the 

main factors matched with a direct impact on the mite 
contamination rate of dorms.  
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Abstract: Background and Objective: The present study aims to present an artificial neural network (ANN)-based 
model for prediction of Late Onset Heart Failure (LOHF) in patients, with no previous Heart Failure (HF) history, 
who experienced non-fatal, first-ever Acute Myocardial Infarction (AMI) without previous history of heart failure. 
Methods: Two models of multilayer perceptron (MLP) and Radial Basis Function (RBF) neural network approaches 
based on decision support system were developed. The MLP model was used to optimize the predicting algorithm 
based on the conjugate gradients descent method.  To design the RBF network, K-Means clustering technique was 
used to select the centers of RBFs,  and k-nearest neighbourhood to define the spread and forward selection for 
determining the optimum number of RBFs. To assess the generalization of the network, K-fold cross-validation test 
was used. A total of 3,109 medical records containing 19 main clinical parameters were used to train and test the 
networks. Results: The findings indicate a reliable performance of the proposed system. The MLP based model 
yields a sensitivity, specificity, and an area under the receiver/relative operating characteristic (ROC) curve (AUC) 
of 87.1%, 90%, and  0.887 ± 0.02, respectively. However, the RBF network shows the above parameters as 84.4%, 
94.3%, and 0.905 ± 0.017, respectively. Conclusions: The proposed intelligence system achieved a high degree of 
diagnostic accuracy (92.9% for MLP and 93.7% for RBF) indicating its high efficiency for clinical diagnosis of 
LOHF. 
 [Nader Salari, Shamarina Shohaimi, Farid Najafi, Meenakshii Nallappan, Isthrinayagy Karishnarajah.. An 
improved Artificial Neural Network based model for Prediction of Late Onset Heart Failure. Life Sci J 
2012;9(4):3684-3689]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 546 
 
Keywords: Heart failure, late-onset heart failure, acute myocardial infarction, artificial neural network, multilayer 
perceptron, radial basis function. 
 
1. Introduction 

Heart failure (HF) is defined as an inability of the 
heart to supply sufficient blood flow as well as oxygen 
to meet the body’s requirements.  There are several risk 
factors can cause  HF such as ischemic heart disease 
because of heart valve dysfunction, hypertension, heart 
attack (myocardial infarction), and cardiomyopathy. 
Heart attack or acute myocardial infarction (AMI) is 
simply cellular  death  of  part  of  heart  muscle  due  
to  the  interruption of blood flow, resulting in shortage 
of oxygen in myocardium. Without prompt treatment, 
this condition is potentially fatal (Nadar et al., 2005, 
Bordier, 2009). It is noteworthy that over one million 
cases of hospital discharge with HF were registered in 
the United States in 2005, illustrating a 171% rise 
compared to 1979 (Cohn et al., 2000). Furthermore, 
approximately 3.8 million cases of HF were diagnosed 
in American hospitals in 2004(Gheorghiade and Pang, 
2009) . 

The high rate of morbidity and mortality following 
an episode of heart attack is a major concern of 
physicians and cardiologists necessitating development 
of an efficient approach to prevent the heart attack or 

control its consequent complications through analysis 
of information obtained from patients.  This process 
typically consists of numerous clinical visits, 
sometimes involving many paraclinical assessments, as 
well as the physicians own clinical experiences and 
insight to predict the event.  

Nevertheless, there is a growing effort to find more 
accurate and faster solutions for prediction at the macro 
level. In addition to physicians’ efforts, some 
prediction models, based on mathematical and 
statistical methods, have been developed during the 
recent years. The most commonly used methods 
include Bayesian network, logistic regression, and 
neural networks (Barlow et al., 1984, Fabbri et al., 
2008, Hsu et al., 2005, Lang et al., 1997, Pang et al., 
2007, Smits et al., 2010). Particularly, artificial neural 
networks (ANNs) have been successfully used for 
surgical decisions and mortality prediction based on 
initial clinical data (Li et al., 2000). 
      Although the characteristics of HF have been 
studied extensively (Bordier, 2009, Hamner and 
Ellison, 2005, Najafi et al., 2007, Najafi et al., 2008), 
there are only few studies conducted on the prediction 
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of HF using ANN in MI patients (Eggers et al., 2007). 
Furthermore, previous studies showed that an efficient 
prediction of HF following AMI should be based on the 
time of its occurrence.  ] The importance of time-based 
prediction is originated from the different mechanisms 
responsible for    early-onset HF (EOHF) (HF 
complicating an index AMI within the first 28 days) 
and late-onset HF (LOHF) (HF developing beyond 28 
days after an index AMI) (Cohn et al., 2000, Stone et 
al., 1988). The present study was mainly aimed to 
propose  an ANN-based model for prediction of Late 
Onset Heart Failure (LOHF) in patients, with no previous HF 
history, who experienced non-fatal, first-ever AMI without 
previous history of heart failure.  
 
2. Materials and Methods  
Study populations and data collection 
The Perth MONItoring trends and determinants of 
CArdiovascular disease (MONICA) Register covered 
the entire residents of the Perth Statistical Division, in 
an effective manner the metropolis district of Perth, 
aged 25-64 years (Tunstall-Pedoe et al., 1994). We 
have been using the Western Australian Linked 
Database System (WALDS)(Holman et al., 1999) and 
MONICA data from Perth, Western Australia. The 
register consisted of  all main coronary events that  
have occurred, and used the ‘cold pursuit’ method to 
clarify  non-fatal potential instances of AMI through 
surveillance of hospital discharge codes(Tunstall-Pedoe 
et al., 1994). Data were extracted and compiled from 
medical records for each aspect of hospitals with 
International Classification of Diseases (9th revision, 
clinical modification) (ICD-9-CM) code for AMI or 
somewhat acute coronary heart disease (codes 410 and 
411, respectively). The analysis relates to all patients 
with events who met the following criteria: the patients 
had no history of previous HF or AMI and no evidence 
of EOHF; the event fulfilled the MONICA criteria for 
‘definite AMI’ (Stone et al., 1988); and the patients 
were alive 28 days after the onset of AMI symptoms. 
Using the Western Australian Linked Database System 
WALDS (Holman CD et al., 1999), we followed up all 
patients included in our study sample for a subsequent 
admission to the hospital with a diagnosis of HF. To 
capture all cases of HF (even those complicating a 
recurrent AMI), we defined a  patient as having HF 
when he/she had an electronic record for a new hospital 
admission including the ICD-9-CM code for HF (428) 
in either the first or the second diagnostic position. We 
refer to such cases as late-onset HF, as opposed to 
EOHF indicating HF complicating the first-ever AMI 
within the first 28 days. 

A total of 19 variables including demographic 
information, clinical history, symptoms, lab results and 
physical examinations were collected from each 
patient’s paper record (3109 number of the patients 

were used  (2652 male and 457 female)) and then 
normalized under the supervision of cardiologists (see 
Table 1). Patient records often contain missing values. 
In this study, missing values were replaced with the 
normal values assuming that if the readings were 
abnormal they would have been recorded.  

 
Table 1.Characteristics of patients with first-ever non-fatal 
myocardial infarction, Perth MONICA 

Variables Comment 
-Basic information  
Age Normalize on (0 1) 
Sex Male=0, Female=1 
-Medical history  
History of diabetes Absence = 0, presence = 1 
History of hypertension Absence = 0, presence = 1 
History of angina Absence = 0, presence = 1 
Current smoker Absence = 0, presence = 1 
Recurrent MI Absence = 0, presence = 1 
-Presenting characteristics  
Mean of CPK ratio Normalize on (0 1) 
Systolic blood pressure Normalize on (0 1) 
Pulse Normalize on (0 1) 
Shock Absence = 0, presence = 1 
Syncope Absence = 0, presence = 1 
ALVF Absence = 0, presence = 1 
Complication of infarction Absence = 0, presence = 1 
Length of hospital admission Normalize on (0 1) 
-ECG findings  
ST-elevation Absence = 0, presence = 1 
ST- depression Absence = 0, presence = 1 
Q-wave Absence = 0, presence = 1 
Anterior MI Absence = 0, presence = 1 

 
Multilayer perceptron model 

The ANNs are strong tools for prediction, 
classification, generalization, simulation, etc. in 
different applications. Furthermore, neural network 
approach is a way of modelling data, based on 
computer learning which are basically trained to 
perform complex functions in various fields of 
applications including pattern recognition, 
identification, classification, speech, vision , control 
systems, and etc.(Gallant and White, 1992) The multi-
layer perceptron (MLP) networks are one of the most 
widely used neural networks consisting of a great deal 
number of processing elements called neuron. The 
neurons are connected to each other through a set of 
weights. These weights are adjusted based on an error-
minimization technique called back-propagation rule. A 
diagram of the used MLP model with one hidden layer 
is shown in Fig. 1. The specified network consists of 
three layers named as input layer, hidden layers and 
output layer. Each layer has its own number of neurons. 
The input to the node l in the hidden layer is given by  

�_���  = �(�����)

�

���

+ ��  ;                �= 1,2,… .,�             (1) 

where s is the number of neurons in the hidden layer, � 
is the number of neurons in the input layer,  ��  is the 
bias term of the lth neuron of hidden layer, and ���is the 
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weighting factor between uth input neuron and the lth 
hidden one.(Gallant and White, 1992). The output from 
lth neuron of the hidden layer is given by 
�_���� = ��(�_���)  ;                   �= 1,2,… .,�                    (2) 
where ��  is the transfer function of the hidden layer. 
Some of the commonly used transfer functions are 
threshold, Gaussian, logarithm-sigmoid and tan-
sigmoid functions. Because of the bipolar advantages, 
MLP neural networks often make use of the tan-
sigmoid transfer function in the hidden layer; therefore, 
the output from lth neuron of the hidden layers is given 
by 

�� = ������(�_���) =
2

1 + exp(− 2(�_���))
− 1  ;             (3) 

�� �
:[− ∞ ∞]→ �� �

:[− 1 1]; ���������� ������  ≈ [− 2 2] 

The input of the jth neuron in the output layer is given 
by 

�_��� = �(

�

���

��� ��) + ��  ;             � = 1,2,… .,�              (4)  

where �� is the bias term of  jth hidden neuron, � �� is 

the weighting factor between uth neuron of hidden layer 
and the jth neuron of output layer, and �  is the number 
of neurons in the output one (Taylor, 1997).  
And then, the output of jth neuron is represented as follows: 
�_���� = �� ��_����    ;             � = 1,2,… .,�                     (5)  

where �� is the logarithm-sigmoid transfer function of 
the output layer. 

��������_���� =
1

1 + exp�− (�_���)�
  ;                            (6) 

� �2
:[− ∞ ∞]→ ��2

:[0 1]  ;   ���������� ������ ≈ [− 4 4] 

 
Fig 1. System architecture. 

 
The training of a network is a process where the set 

of adjusted parameters (weights and biases) is 
optimized to make the best prediction of the target 
variable based on background variables. MLP networks 
are trained with the standard back-propagation 
algorithm (Gallant and White, 1992). Back-propagation 
algorithm basically consists of two steps: a forward 
step where the signal propagates through the 
computational units until it gets to the output layer and 
a backward step where all synaptic weights are adjusted 
accordingly to an error correction rule. In this method, 

often the adjusted parameters are determined iteratively 
to achieve a minimum mean square error between the 
network output and the target values. In our study, a 
three-layer MLP network, with tangent-sigmoid 
transfer functions in the hidden layer as well as a 
logarithm-sigmoid transfer function in the output layer 
was constructed. 

It should be noted that a complicated network with 
more neurons is capable of solving more sophisticated 
problems. However, increasing the number of neurons 
makes the system vulnerable to the noises present in 
the training data resulting in a condition called over-
fitting. Therefore, a network with fewer neurons 
increases the generalization capability of the system as 
well as weights’ size reduction and more convergence 
of the network to its desired output. On the other hand, 
a network with few neurons can’t learn as good as it 
should. Therefore, there is a challenge between the 
power of generalization and preventing of over-fitting. 
Consequently, one of the main problems with 
implementation of an ANN model is selecting the 
correct number of the neurons. One method to 
determine the optimum number of the nodes in the 
hidden layer is implementing different networks with 
one to thirty nodes, and then the minimum error on test 
data calculates. Number of neurons with the minimum 
error on test data was chosen as the optimum network. 

 

 
 

Fig 2 . Train and test errors of MLP vs. number of hidden nodes. 
 
Radial Basis Function Model 

This network also consists of input, hidden and 
output layers. Input to each hidden neuron is the 
distance between the network inputs and centre of that 
neuron’s transfer function. The network’s output is the 
weighted combination of hidden neurons’ output. The 
network parameters are centre and spread of hidden 
layer’s transfer functions and weights of output layer. 
There are different forms of transform functions but the 
most widely used one is the Gaussian function.  

Setting the centers randomly to the training inputs is 
the simplest method of defining the centers but this 
approach is prone to overfitting. An alternative is to 
cluster the training patterns into groups according to 
some similarity measurement and then assigning nodes 
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to each cluster. The typical method to determine such 
clusters is the k means clustering algorithm. Since it is 
an unsupervised method and data belonging to two 
different groups can be clustered as one, application of 
supervised methods like genetic algorithm (Billings and 
Zheng, 1995), supervised fuzzy c-means (Pedrycz, 
1998) decision tree(Kubat, 1998), have been 
investigated recently.  

Although supervising methods like those mentioned 
can improve the RBF neural network classification 
performance, they are slow to train which can be a 
disadvantage comparing with  the fast learning of the 
MLP achieved through combining an unsupervised 
with a supervised method is a disadvantage of RBF 
against the MLP approach. Forward selection was used 
to determine the number of hidden layer neurons where 
the number of neurons was changed from two to thirty 
and considering the error on test data, optimum number 
of neurons and therefore number of clusters were 
determined (Fig. 3). Spread or width of Gaussian 
transfer functions was determined from the �-nearest 
neighbour heuristic according to the following formula:  

� = �
1

�
��� − ���

�
�

���

�

�
��

                                                          (7) 

where �� is the �-nearest neighbour of c. K = 2 was 
used as suggested previously (Moody and Darken, 
1988). Weights in the output layer were found using the 
pseudo inverse method.  

 

 
Fig 3. Test errors of RBF vs. number of clusters. 

 

3. Results 
Experimental Results and Performance Assessment 

To estimate the performance of the model, a 10-fold 
cross validation method was used. The data set was 
randomly divided to 10 roughly equal parts 
(approximately 310 patients with 6218 data points per 
set). The network was trained on nine parts and tested 
on the remaining part. This procedure was repeated 10 
times so the network error is the average of these 10 
errors. To evaluate the performance of network, 
sensitivity and specificity were calculated. The values 
of sensitivity and specificity obtained for a test with 
continuous output depend on the particular cut-off 
value chosen to distinguish normal and abnormal 

results. Selecting a threshold for a clinical decision 
support depends on the disease in question and the 
purpose of testing, if the disease is serious and 
lifesaving therapy is available, then falsely diagnosing 
a patient as healthy should be minimized (increasing 
sensitivity) and if disease is not serious and the therapy 
is dangerous, then falsely diagnosing a healthy 
individual as a patient should be minimized (increasing 
specificity). So sensitivity and specificity alone do not 
indicate the performance of an experiment and the 
chosen value of threshold is also effective. Altering the 
threshold value does not have any impact on the 
experiment and only provides a balance between 
sensitivity and specificity. Therefore, the best way to 
demonstrate the performance of a test is determining 
values of sensitivity and specificity for all cut off points 
obtained by an ROC curve.   

 

Fig 4. ROC curve comparison of MLP and RBF. 
 

Table 2.  Performance evaluation MLP and RBF 
networks 
 Sensitivity 

(%) 
Specificity 

(%) 
PPV 
(%) 

NPV 
(%) 

AUC ± SE 

MLP 
RBF 

87.1 
84.4 

90 
94.3 

88.4 
93.1 

86.2 
87.7 

0.887±0.020 
0.905±0.017 

 

The network output values range 0-1. Zero 
corresponds to non-LOHF and one to LOHF disease. 
The desired output was based on the final diagnosis of 
physicians according to the patients’ record. MedCalc 
software (v11.1.6) was used to find the threshold value 
which maximizes both sensitivity and specificity 
(Moody and Darken, 1988). Application of MLP with 
16 neurons in hidden layers resulted in sensitivity of 
87.1%, specificity of 90% and ROC of 0.887 ± 0.02 
and using RBF neural networks with 6 neurons in 
hidden layer resulted in specificity of 94.3%, sensitivity 
of 84.4% and ROC of 0.905 ± 0.017 (see Fig. 4-Table 
2).  
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4. Discussion 
As mentioned before heart attack is a major concern 

for physicians and cardiologists that leads to their 
efforts to prevent the complications through analysis of 
information obtained from patients to make sound 
decision and suitable therapy and care.  This process 
typically may consume long time which consists of 
numerous clinical visits, sometimes involving many 
Para clinical tests, as well as the physician’s own 
experiences and insight to predict the event. So, there is 
a growing effort to find more accurate and faster 
solutions for prediction. In addition to physicians’ 
efforts, some prediction models were created. 
Mathematical and statistical methods have been used to 
develop models for prediction. The most commonly 
used methods include Bayesian network, logistic 
regression, and ANN models.  

Nowadays, ANN model because of its high 
efficiency and accuracy is the most popular tool for 
predicting hence this method have been used in very 
large amount of decision systems. The present study 
corroborates that ANNs can be trained from clinical 
data available for the diagnosis of the disease. ANNs 
have the ability to learn classification or pattern 
recognition tasks thus AMI patients are classified into 
two categories, namely LOHF and non-LOHF from 
complex data sets. Furthermore, we presented a 
medical decision support system based on the MLP and 
RBF neural networks architecture to predict the LOHF 
for patients who have experienced their first-ever, non-
fatal AMI but who had never experienced heart failure 
and EOHF.  

 
Conclusions 

In our study, we presented a medical decision 
support system based on the MLP and RBF neural 
network architectures for the LOHF prediction. In 
particular, we identified 19 input variables critical to 
LOHF prediction and encoded them accordingly. The 
system is trained through an improved BP algorithm. A 
database consisting of 3109 cases was used in this 
study and 10-fold cross validation was applied to assess 
the generalization of the models resulting in sensitivity 
of 87.1% and specificity of 90%, whereas for the RBF 
network, these values were 94.3% and 84.4%, 
respectively. The Findings of our study show that the 
proposed systems can achieve very high diagnostic 
accuracy and comparably small intervals, proving their 
efficiency as an alternative and adjunctive option in 
clinical diagnosis decision of LOHF. 
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Abstract: Acrylamide (AA) is neurotoxic to experimental animals and humans. Also, it has mutagenic and 
carcinogenic effects. This study was carried out to investigate the effects of green tea extract on liver function test in 
male rats received different doses of acrylamide. Animals were assigned at random to six groups: group 1 served as 
control, while groups 2, 3 were received 7, 14 mg/100g B.W /day of acrylamide, respectively in drinking water for 
15 and 30 days. Group 4 received green tea 1.5% concentration and groups 5, 6 received 7, 14 mg/100 g B.W /day 
of acrylamide in a combination with green tea for 15 and 30 days. Aspartate amintransferase (AST), and Alanine 
aminotransferase (ALT) and Alkaline phosphates (ALP), significantly increased whereas cholinesterase activity 
declined significantly in rats received AA in both concentrations and time in comparison with the control. However, 
the values of cholinesterase activity decreased when rats received green tea alone or in combination with AA. 
[Thanaa A. El- Kholy, Nahlaa A. Khalifa, A.K. Alghamidi, and Arwa M. Badereldin. A Trail of Using Green Tea for 
Competing Toxicity of Acrylamide on Liver Function. Life Sci J 2012;9(4):3690-3695]. (ISSN: 1097-8135). 
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alkaline phosphates (ALP) - Green tea. 
 
1. Introduction 

Acrylamide (AA) (2-propenamide) is an 
industrial chemical used for the production of 
polymers which are used as flocculants for 
purification of drinking and waste water, thickeners 
for agricultural sprays, gel chromatography and 
electrophoresis, soil stabilizers and in the paper and 
pulp industry. Acrylamide monomer may form in 
certain foods cooked at high temperatures) 1. The 
highest concentrations of Acrylamide have been 
identified in potato and grain-base foods that are 
cooked at very high temperatures (e.g. frying, 
grilling or backing) 2. Acrylamide is thought to form 
in food principally from the interaction of amino acid 
asparagines with glucose or other carbohydrates3. 
Acrylamide have significant binding capacity to liver, 
kidney, brain and erythrocyte4 . Acrylamide has been 
classified as a group 2A carcinogen by the 
international Agency for Research on Cancer 5.  

Several mechanisms have been suggested to 
explain Acrylamide induce its toxic effect. It is 
metabolized into glycidamide via the cytochrome 
P450 (CYP450) pathway to produce glycidamide 
(2E1), forming a DNA- reactive epoxide.6.Reactive 
with enzymes or receptors may induce changes in 
cellular functions and signal pathways, leading to 
carcinogenesis.7 changes in dopamine receptor 
affinity and alterations of thyroid stimulating 
hormones, prolactin, and testosterone levels. This 
observed in rats following AA treatment. 8 Oxidative 
stress is considered as one of the important 
mechanisms of toxic effects of Acrylamide. AA 
causes oxidative damage through inducing the 

generation of reactive oxygen species (ROS) which 
enhanced the production of lipid peroxidase reducing 
the antioxidant defense systems9.  

Antioxidants are chemicals that reduce 
oxidative damage to cells and biochemical's. Some 
dietary antioxidants vitamins A, C, and E can be 
considered as protective agents against genotoxic 
action of Acrylamide10. Green tea getting so much 
attention from the science world because of the 
antioxidant Epigallocatechin-3 gallate (EGCG) that 
is the most abundant catechin preserved in green 
tea11. Green tea is characterized by a high content of 
flavonoids. Flavonoids are large group of phenolic 
products of plant metabolism (strong antioxidant)12.  

The present study was carried out to investigate 
the effects of using green tea for copating toxicity of 
acrylamide on liver function. 

 
2. Materials and Methods 
Materials 
Green tea  

Green tea was provided by local market. It was 
prepared freshly and adds twice as the sole source of 
drinking water for rat at concentration 1.5% 13. 

Acrylamide (99.9% purity) was purchased from 
Sigma chemical Co. It used in two different 
concentrations 7 and 14 mg/100 g B.W.14. 
 
Animals:  

Sixty mature (2-4 months) male albino rats 
weighing from 120+10 g body weight were used in 
this study.  
 



Life Science Journal 2012;9(4)                        http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3691 

Animal ration: 
 Normal ration for rats given to control group. 

The rats were fed balanced rations and free access 
water was allowed.  
 
Methods 
Experimental design  

Six equal groups each of ten rats were subjected 
to dosing. The first group (G1) of rats kept as a 
control. The second (G2) and third groups(G3) of 
rats were received 7, 14 mg/100g B.W. /day of 
acrylamide, in drinking water for 15 and 30 days. 
While the fourth (G4) group rats received green tea 
1.5% as sole source of water from day 1 to day 30, 
the fifth (G5) and sixth (G6) groups received with 7, 
14 mg/100g B.W/day acrylamide respectively for 15 
and 30 days and green tea 1.5% from the first day to 
day 30. 
 
Blood Sampling  

Five blood samples were collected from rats 
from each group from eye plexus at 15 and 30 days 
in clean dry sterile and labeled centrifuge tubes. 
Separating serum was done by centrifugation at 3000 
r.p.m for 10 minute.  
 
Animal Ration analysis  
Analytical measurements include; Determination of 
crude protein content by AOAC (1995)15 and crud 
fiber percentage according to Less, (1975)16 

Determination of fat, Ash and moisture content by 
either extraction as described by Horwitz (1980)17 
Aflatoxin content 18and determination of acid 
number in fat 19. 
 
Preparation of green tea extract20. 

15 g of green tea powder were socked in 1 liter 
of boiling distilled water for 5 minutes and filtered to 
make 1.5 % green tea solution. Green tea extracted 
(GTE), was provided to rats as their sole source of 
drinking water. 
 
Biochemical Analysis  

Serum samples were subjected to quantities 
determination of Serum Aspartate amino transferase 
(AST) and Serum Alanine amino transferase (ALT), 
according to Retman, (1975),21 Serum Alkaline 
phosphates (ALP), according to Roy,(1970)22 Serum 
Cholinesterase activities according to Tietz, 
(1986):23. 

 
Statistical Analysis was carried out by Snedecor 
Snedecor, (1995). 24 

 
3. Results 
Aspartate aminotransferase (AST) 

 Statistical analysis of data represent in Table 1. 
Shows that AA elicited significant increase of 
Aspartate aminotransferase (AST) at the two doses 
(7, 14 mg/100g B.W. /day) G2 & G3 respectively for 
15 days with the mean values of 48.54±3.38( P < 
0.01) and 55.46± 3.61( P < 0.001) respectively 
compared with non- treated (control) rats G1 with the 
mean values of 29.33 ± 2.82. There was slightly 
significant increase at the two previous doses after 30 
days with the mean values of 41.25 ± 2.90 (P < 0.05 ) 
& 48.00 ± 3.11( P < 0.01 ) compared with non- 
treated rats with the mean value 30.67 ± 2.29. 

Rats received green tea extract only 
(antioxidant) group 4 had no effect on enzyme 
activities after 15 & 30 days. The mean values were 
28.66 ±1.41& 29.67± 2.77compared to non- treated 
(control) rats (29.33 ± 2.82 & 30.67 ± 2.29), 
respectively. This indicated that green tea 
(antioxidant) had activities of such enzymes but was 
less than that received Acrylamide. Group 5 which 
received green tea extract (1.5%) with 7 mg/100g 
B.W/day Acrylamide for 15 and 30 days showed 
good effect in decreasing the effect of Acrylamide on 
damaging cell with mean values 37.23 ± 2.96&33.76 
± 3.43 respectively. The rats in group 6 given green 
tea extract (1.5%) with 14 mg/100g B.W/day 
Acrylamide respectively for 15 and 30 days also 
showed good effect in decreasing the effect of 
Acrylamide on damaging cell with mean values of 
42.67 ± 3.21( P < 0.05) & 39.78± 3.01 (P < 0.05) 
respectively.  

 
Table 1. Effect of green tea extract on Aspartate 
Amintransferase (AST) in rats orally administrated 
Acrylamide (7 and 14 mg/100g B.W./days for 15&30 
day) n=5 

Studied groups 
AST u / l 

15 days 30 days 

G1 29.33 ± 2.82 30.67 ± 2.29 
G2 48.54±3.38 *** 41.25 ± 2.90 * 
G3  55.46± 3.61 *** 48.00 ± 3.11 ** 
G4 28.66 ±1.41 29.67± 2.77 
G5 37.23 ± 2.96 33.76 ± 3.43 
G6 42.67 ± 3.21 * 39.78± 3.01 * 

N=Number of rats; * Significant at P < 0.05; **Significant at P < 
0.01; *** Significant at P < 0.00 

 
Alanine aminotransferase (ALT)  

 Statistical analysis of data represent in Table 2. 
Shows that AA elicited significant increase of 
Alanine aminotransferase (ALT) at the two doses (7, 
14 mg/100g B.W. /day) G2 & G3 respectively for 15 
days with the mean values of 23.90 ± 3.34 (P < 0.01) 
and 41.10±2.85 (P<0.001) respectively compared 
with non- treated (control) G1 rats with the mean 
values of 17.71± 2.39. There was slightly significant 
increase at the two previous doses after 30 days with 
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the mean values of 27.11±2.17 (P < 0.05) &30.06± 
2.59 compared with non- treated rats with the mean 
value 18.00 ± 2.01. 

 Rats received green tea extract alone 
(antioxidant) group 4 had no effect on enzyme 
activities after 15 & 30 days. The mean values were 
16.23± 2.01& 18.50 ± 2.59U/L compared to non- 
treated (control) rats (17.71± 2.39 & 18.00 ± 
2.01U/L), respectively. This indicated that green tea 
(antioxidant) had activities of such enzymes but was 
less than that received Acrylamide. Group 5 rats 
which received green tea extract (1.5%) with 7 
mg/100g B.W/day Acrylamide for 15 and 30 days 
showed good effect in decreasing the effect of 
Acrylamide on damaging cell with mean values 
27.20 ± 3.20 &23.48±1.93 respectively. The rats of 
group 6 given green tea extract (1.5%) with 14 
mg/100g B.W/day Acrylamide respectively for 15 
and 30 days also showed good effect in decreasing 
the effect of Acrylamide on damaging cell with mean 
values of 32.66 ± 4.11 (P < 0.05) & 26.01±2.22 (P < 
0.05) respectively. 
 
Table 2. Effect of green tea extract on Alanine 
Aminotransferase (ALT) in rats orally administrated 
Acrylamide (7 and 14 mg/100g B.W./days for 15&30 
day) n=5 

Studied groups 
ALT U/L 

15 days 30 days 
G1 17.71± 2.39 18.00 ± 2.01 
G2 23.90 ± 3.34 ** 27.11±2.17 * 
G3 41.10±2.85 *** 30.06± 2.59 ** 
G4 16.23± 2.01 18.50 ± 2.59 
G5 27.20 ± 3.20 23.48±1.93 
G6 32.66 ± 4.11 * 26.01±2.22 * 

N=Number of rats; * Significant at P < 0.05; **Significant at P < 
0.01; *** Significant at P < 0.00 

 
Alkaline phosphatase (ALP)  

Statistical analysis of data represent in Table 3, 
shows that AA elicited significant increase of 
alkaline phosphatase (ALP) at the two doses (7, 14 
mg/100g B.W. /day) (group2 & group3) for 15 days 
with the mean values of 178.96±4.10U/L (P < 0.05) 
and 181.22±3.93 (P < 0.001) respectively compared 
with non- treated (control) rats (group 1) with the 
mean values of 160.56± 4.07. There was significant 
increase at the two previous doses after 30 days with 
the mean values of 185.33±4.09 (P<0.05) &198.86± 
4.81 (P <0.01) compared with non- treated rats with 
the mean value 168.31±4.11. 

Rats received green tea extract only 
(antioxidant) G 4 had no effect on enzyme activities 
after 15 & 30 days. The mean values were 
158.73±3.24 & 159.89±4.33 compared to non- 
treated (control) rats (160.56± 4.07 & 168.31±4.11), 
respectively. This indicated that green tea had 

activities of such enzymes but was less than that 
received Acrylamide. Group five rats which received 
green tea extract (1.5%) with 7 mg/100g B.W/day 
acrylamide for 15 and 30 days showed good effect in 
decreasing the effect of acrylamide on damaging cell 
with mean values 171.11±3.91 & 169.94±4.39 
respectively. The rats of group six given green tea 
extract (1.5%) with 14 mg/100g B.W/day 
Acrylamide respectively for 15 and 30 days also 
showed good effect in decreasing the effect of 
Acrylamide on damaging cell with mean values of 
176.12±4.08 & 179.73±3.49 respectively.  
 
Table 3: Effect of green tea extract on Alkaline 
phosphates (ALP) in rats orally administrated 
Acrylamide (7 and 14 mg/100g B.W./day for 15&30 
days) n=5 

Studied groups 
ALP U/L 

15 days 30 days 
G1 160.56± 4.07 168.31±4.11 
G2 178.96±4.10 * 185.33±4.09 * 
G3 181.22±3.93 ** 198.86± 4.81 ** 
G4 158.73±3.24 159.89±4.33 
G5 171.11±3.91 169.94±4.39 
G6 176.12±4.08 179.73±3.49 

N=Number of rats; * Significant at P < 0.05;  **Significant at P < 
0.01; *** Significant at P < 0.00 

 
Cholinesterase activity 

 Statistical analysis of data represent in Table 4, 
showed that Cholinesterase activity declined 
significantly in rats received acrylamide in both 
concentrations and time (7, 14 mg/100g B.W. /day 
for 15&30 days) G2 &G3 with the mean values 
492.84±28.17 (P<0.01), 340.65±21.33 (P <0.001), 
540.69±24.97 (P < 0.05) and 498.31±26.82, (P < 
0.01) respectively in comparison with the non treated 
control rat G1 (631.20±26.01 & 622.55± 23.76). 
However, the values of cholinesterase activity 
showed continuous decrease when rats treated with 
green tea alone G4 with the mean values 
581.11±22.60 & 518.65±29.13 (P<0.05) or in 
combination with acrylamide with the mean values 
408.67±22.49 (P<0.001), 500.38± 22.56 (P<0.01), 
321.25±21.91 (P<0.01), and 453.98±27.43 (P<0.001) 
G5 & G6 respectively,.  

 Rats received green tea extract (antioxidant) 
only, (group 4), had no effect on enzyme activities 
after 15 days with the mean values of 581.11±22.60 
& but had a significant effect after 30 days by 
518.65±29.13 (P<0.05) compared to non- treated 
(control) rats (631.20 ±26.01 & 622.55± 23.76), 
respectively. Group 5 which received green tea 
extract (1.5%) with 7 mg/100g B.W/day Acrylamide 
for 15 and 30 days showed a highly significant effect 
in decreasing the effect of Acrylamide on damaging 
cell with mean 408.67±22.49 (P<0.001) & 500.38± 
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22.56 (P<0.01) respectively. The rats of group 6 
given green tea extract (1.5%) with 14 mg/100g 
B.W/day Acrylamide respectively for 15 and 30 days 
also showed highly significant effect in decreasing 
the effect of Acrylamide on damaging cell with mean 
values of 321.25±21.91 (P<0.01) & 453.98±27.43 
(P<0.001) respectively. 
 
Table 4. Effect of green tea extract on cholinesterase 
activity in rats orally administrated Acrylamide (7 
and 14 mg/100g B.W. /day for 15&30 day) n=5 

Studied 
groups 

Cholinesterase U / L 

15 days 30 days 

G1 631.20±26.01 622.55± 23.76 
G2 492.84±28.17 ** 540.69±24.97 * 
G3 340.65±21.33 *** 498.31±26.82 ** 
G4 581.11±22.60 518.65±29.13 * 
G5 408.67±22.49 *** 500.38± 22.56 ** 
G6 321.25±21.91 ** 453.98±27.43 *** 

N=Number of rats; * Significant at P < 0.05; **Significant at P < 
0.01; *** Significant at P < 0.00 

 
4. Discussion 

Acrylamide (AA) can be formed in certain 
foods by heating, predominantly from the precursor 
asparagines. It is a carcinogen in animal experiments. 
Acrylamide was tested for carcinogenicity in one 
experiment in rats by oral administration. 
Acrylamide have significant binding capacity to 
liver4; 6; 25; 26; 27; 28; 29 

The liver performs numerous functions that 
include but not limited to lipid, carbohydrate and 
protein metabolism. The liver also has immune logic 
activity, contributes to digestion, and is essential for 
detoxification of many endogenous and exogenous 
compounds.30 In regard to the effect of used 
acrylamide on serum liver enzyme activity; our data 
revealed that treated groups displayed significant 
increase in (AST, ALT and ALP) at the two doses and 
slightly increase after 30 days. These results agree 
with Yousef. and El-Demerdash, (2006)31. Liver 
revealed congestion sinusoids with fatty 
degeneration and necrosis after administration a 
lethal dose of acrylamide to monkey was reported by 
Mccollister, (1964)32 AA had a significant capacity to 
liver Glutathione (reduce GSH) 33. In addition, it 
induced cellular transformation and increase in the 
degree of membrane permeability of liver 34. The 
disruption of these membranes may cause the 
translocation of liver enzyme ALT and AST into the 
blood, as observed in this study.  

Green tea (Camellia sinenesis) contains high 
level of polyphenols including catechin, epicatechin, 
gallocatechin, epigallocatechin, epicatechin gallate, 
and gallocatechin gallate 32; 33. Polyphenols from 
green tea are efficient free radical and singlet oxygen 
scavengers34 ; 35and green tea extract (GTE) inhibits 

lipid peroxidation in vitro systems, in experimental 
animals, and in humans 32, 33, 34;34 ;35. 

Rats received green tea extract alone 
(antioxidant) in group 4 had no effect on enzyme 
activities. While the rats in Group 5 which received 
green tea extract (1.5%) with 7 mg/100g B.W/day 
Acrylamide for 15 and 30 days, showed a highly 
significant effect in decreasing the effect of 
Acrylamide on damaging cell. This result agreed 
with the study of Higdon JV, and Frei B (2003)36 
which revealed that green tea polyphenols, 
particularly EGCG-)-epigallocatechin gallate are 
naturally occurring strong antioxidants. Tea 
catechins and polyphenols are effective scavengers 
of reactive oxygen species in vitro and may also 
function indirectly as antioxidants through their 
effects on transcription factors and enzyme activities. 
The fact that catechins are rapidly and extensively 
metabolized emphasizes the importance of 
demonstrating their antioxidant activity in vivo. In 
humans, modest transient increases in plasma 
antioxidant capacity have been demonstrated 
following the consumption of tea and green tea 
catechins. The effects of tea and green tea catechins 
on biomarkers of oxidative stress, especially 
oxidative DNA damage, appear very promising in 
animal models, but data on biomarkers of in vivo 
oxidative stress in humans are limited.  

A recent study showed that the addition of 
EGCG and other green tea constituents to tissue 
culture medium generated high levels of hydrogen 
peroxide (H

2
O

2
) and it was postulated that this might 

represent an artefact of cell culture37. Another study 
showed similar results, although discriminating 
between different EGCG concentrations, while the 
presence of cells decreased H

2
O

2 
concentrations38.  

The co-administration of acrylamide together 
with green tea reduces the effect of acrylamide on the 
hepatogical markers in serum AST&ALT and ALP 39; 

40; 41. Green tea enhanced antioxidative abilities in 
liver and protects liver cells and liver cell membrane 
against acrylamide action. Bu-Abbas,et al (1945) and 
Ostrwsk (2004) 35and 42.howed that green tea reduce 
the morphological and biochemical alterations 
induced by hepatic toxicity agents.  

Effect of Acrylamide on Cholinesterase and 
enzyme found in blood serum is synthesis by liver, 
hydrolyzes acetylcholine. Acetylcholine is a 
compound synthesized at the nerve endings, which 
acts in transmitting impulses from nerve to muscles 
fiber43. Acrylamide is well-known neurotoxic 
compound that produces central and peripheral distal 
axonopally44. In the present study, there is a 
significant decrease in serum cholinesterase 
concentrations in group 2 and 3 after 15 and 30 days 
post high dose feeding Acrylamide as compared with 
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control (Table 4). Regarding the effect of acrylamide 
on Cholinesterase activity, our results agreed with 
that recorded by Tietz, (1996); Khanna, (1992) and 
Shell, (1992) 43; 45; 46. Cholinesterase levels inhibition 
are indicator for possible neurotoxic effect of organic 
compound (acrylamide) 47.  

Also decrease in concentration of cholinesterase 
well appear by 48 they investigate the neurological 
defect (skeletal muscles weakness) associated with 
accrylamide intoxication are mediated by impaired 
neuro – transmission at central and peripherial 
synapses (decrease in Acetylecholine). Administrated 
of green tea extrat alone or in combination with AA 
significantly inhibited cholinesterase levels on the 
same table. Okello et al., 200449 finding suggest that 
tea infusion contain biologically active principally, 
perhaps acting synergistically that may be due to the 
inhibition of acetyl cholinesterase and butyric 
cholinesterase  

 
Conclusion 

Supplementation of rats with antioxidant (green 
tea) reduces the effect of AA on the hepatogical 
markers in serum AST &ALT and ALP. Also green 
tea enhanced antioxidative abilities in liver and 
protects liver cells membrane against AA action. 
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Abstract: Hyperhomocysteinemia is a factor that is found to be responsible for the development of atherosclerosis 
in the setting of chronic Helicobacter pylori (H. Pylori) infection. In the recent years, homocysteine (Hcy) has 
been demonstrated to be an important contributor to atherosclerosis. This study was undertaken to elucidate 
whether in patients with uremia on maintenance hemodialysis (HD), the infection of H. pylori affects the levels of 
Hcy. he patients were 39 HD ones with mean ages of 46±18 years. The time of   hemodialysis were 30± (35) 
months (median: 18 months). The value of serum Hcy of all patients was 5 (±2) µmol/L (median: 4.5 µmol/L). 
The value of serum H. Pylori specific IgG antibody titers was 7.6 (±9.9) u/ml (median: 2 u/ml). In this study a 
positive correlation was found between serum homocysteine and H. Pylori infection. As elevation of serum Hcy is 
observed in the great majority (>85%) of patients undergoing maintenance dialysis, further research is needed to 
determine the importance of association between elevated serum homocysteine and H. Pylori infection. 
Furthermore, whether or not the treatment of H. pylori infection in HD patients can diminish serum homocysteine 
level should be elucidated. 
 
 [Mahmoud Rafiean-Kopaei, Azar Baradaran, Ahmad-Reza Maghsoudi, Shamin Ghobadi and Hamid Nasri. 
Helicobacter pylori infection and serum homocysteine in hemodialysis patient. Life Sci J 2012;9(4):3696-
3702]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 548 
 
Key words: Hemodialysis, Homocysteine, Helicobacter pylori, Renal failure 

 
 

Introduction: 
Helicobacter pylori   (H. pylori) is a bacterium that 
causes infection in human stomach, and often leads 
to gastritis or peptic ulcer (1-3). Various data 
indicate a possible correlation between H. pylori 
infection and coronary heart disease (4-9). The link 
between H. pylori infection and 
hyperhomocysteinemia is a way to determine that 
this organism may be involved to the development 
of coronary diseases (10-13). Investigators have 
shown strong association between 
hyperhomocysteinemia and inadequate vitamin 
intake or insufficient vitamin concentrations in 
plasma, particularly vitamin B6, vitamin B12 and 
folate levels (14, 15). Several studies have shown 
that H. pylori infection has negative effects on 
serum vitamin B12 and folate levels (16-18). 
Metabolism of homocysteine (Hcy) involves a 
complex interaction between folate and vitamin 
B12 (19,22). It has been well established that 
chronic Helicobacter pylori infection causes 

gastritis (3,9,10) and decreased absorption of both 
folic acid  and vitamin B12 has been established in 
patients with this condition (19-22). This study was 
designed to examine whether in patients with 
uremia on maintenance HD, the infection of H. 
pylori affects the serum level of Hcy. 
 
Materials and Methods: 
This cross-sectional study was conducted on 
patients under routin hemodialysis. The etiologies 
of renal failure were diabetic nephropathy, 
hypertension, various glomerular diseases, 
autosomal dominant poly cystic kidney disease 
(ADPKD) and also urinary tract infections (23-35). 
According to the severity of secondary 
hyperparathyroidism, each patient was treated with 
oral active vitamin D3 (Rocaltrol), calcium 
carbonate, and Rena-Gel capsules at various doses. 
According to the severity of anemia, patients were 
treated with IV iron therapy Iron Source (venofer) 
at various doses after each dialysis session. All 
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patients were under treatment with 6 mg folic acid 
daily, oral vitamin B-complex tablet daily. Also, 
2000 U IV Eprex (recombinant human 
erythropoietin (rHuEPO) was given to each patient 
after each dialysis session routinely (35-37). All 
study patients had various upper gastrointestinal 
complaints consisting of epigastric pain, epigastric 
burning, post prandial fullness, early satiety, 
bloating and belching. Exclusion criteria for 
patients were using of proton pump inhibitors and 
antibiotics or taking aluminum hydroxide jells or 
having any active or chronic infection before the 
study. After an overnight fast, blood samples were 
collected. Serum homocysteine (total) was 
measured by enzyme-linked immunosorbent assay 
(ELISA) method using DRG kits (DRG 
Diagnostics, Berlin,Germany). Serum total 
Homocysteine (Hcy) has a normal range of 25-125 
µmol/L. Serum H.pylori specific IgG antibody titer 
(titer >10 U/mL was interpreted as positive 
according to the kit) was measured by ELISA 
method using Trinity Biotech Kits (USA). For the 
efficacy (adequacy) of hemodialysis the urea 
reduction rate (URR) was calculated from pre-and 
post blood urea nitrogen (BUN) data (38). Body 
mass index (BMI) was calculated using the 
standard formula (post dialyzed weight in 
kilograms/height in square meters; kg/m²) (39). 
Duration and amount of hemodialysis were 
calculated from patients' records. The duration of 
each hemodialysis session was four hours. For 
statistical analysis, the data are expressed as the 
Mean ± SD and madian values. For correlations we 
used partial correlation test. For comparison 
between groups, student's t-test was used. All 
statistical analyzes were performed using SPSS 
(version 11.5.00). Statistical significance was 
determined at a p-value lower than 0.05. 
 
Results: 
    The study was conducted on 39 (female=15, 
male=24) maintenance HD patients. Of 39 patients, 
12 were diabetic. Mean age of patients was 46 
(±18) years. The duration the patients were on HD 
was 30± (35) months (median: 18 months). The 
value of serum Hcy of patients was 5 (±2) µmol/L 
(median: 4.5µmol/L). Mean±SD of hemoglobin and 
hematocrit levels of all patients were 9±2 g/dL 
(median: 9 g/dL), and 28±6% (median: 29%), 
respectively. The value of serum H. pylori IgG 
antibody titer was 7.6 (±9.9) U/mL (median: 2 
U/mL). Serum H. pylori antibody titer in the female 
and male groups were 5.9 (±8) U/mL (median: 2 
u/ml) and 8.7 (±10.9) U/mL (median: 2 U/mL), 
respectively. In this study no significant difference 
of serum homocysteine and H. pylori  IgG antibody 

level between male and female group or diabetic 
and non-diabetic HD patients were found (p>0.05). 
In non- diabetic group, a significant positive 
correlation between serum Hcy and anti H. pylori 
antibody level (r= 0.77, p=0.016) was found. Also, 
in male group also a significant positive correlation 
between serum Hcy and anti H. pylori antibody (r= 
0.56, p =0.028) (adjusted for age and duration and 
amount of dialysis) was seen. No significant 
correlation between serum Hcy and H. pylori - IgG 
antibody in all patients, female group or diabetic 
HD groups was seen (p>0.05). 
 
Discussion: 
Uremia represent is associated with 
hyperhomocysteinemia (40-42). Hcy is a sulphur 
amino acid drived from methionine during 
transmethylation, and is either salvaged to 
methionine by a folate and cobalamin dependent 
remethylation reaction or directed toward 
degradation by the vitamin B6-dependent enzyme 
cystathionine β-synthase (41-43). Various studies 
have shown that moderate hyperhomocysteinemia 
is an independent risk factor for premature 
atherosclerosis and cardiovascular disease (40-43). 
Mild-to-moderate elevations in serum 
homocysteine levels are observed in the great 
majority (>85%) of patients with end-stage renal 
disease who are undergoing maintenance dialysis 
(43-46). Deficiency of vitamin B12 raises the 
serum and tissue levels of Hcy (47,48). Atrophic 
corpus gastritis results in impaired secretion of 
intrinsic factor and may lead to malabsorption of 
vitamin B12 in the intestine (49,50). In a study 
conducted by Aguilera et al. on 1313 peritoneal 
dialysis patients showed that infection with H. 
pylori was associated with anorexia, inflammation, 
and malnutrition in their patients (48). Eradication 
of H. pylori significantly improves this syndrome 
(49, 50). In our previous studies association of H. 
pylori infection with serum albumin and other 
nutritional parameters were shown (1, 2). To test 
the hypothesis that, chronic gastritis induced by 
Helicobacter pylori causes malabsorption of 
vitamin B12 and folate  and  lead to an increase in 
circulating Hcy level, Tamura et al. conducted a 
study on 93 patients who underwent diagnostic 
coronary arteriography (51). Study patients were 
divided into two groups according to the presence 
or absence of H. pylori infection. The study 
suggests that H. pylori - induced chronic gastritis 
decreases plasma vitamin B12 and folic acid levels, 
thereby increasing Hcy levels (51). In the study 
carried out by Sipponen et al. a low serum level of 
vitamin B12 that was associated with atrophic 
corpus gastritis in a sample of 12.252 men (age 51-
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65 years) from two cites in Finland was found (47). 
Of these men, 72% (128 of 179 tested) had elevated 
Helicobacter pylori antibody levels. They 
concluded that low serum levels of vitamin B12 
related to atrophic corpus gastritis is relatively 
common (prevalence 2.5%) among elderly male 
patients in the general population (47). To find, 
whether serum vitamin B12 levels in non-vitamin 
B12 deficient healthy adults correlate with 
serological evidence of H. pylori infection, Shuval-
Sudai et al. studied 133 adults with a history of H. 
pylori eradication. They found that the higher 
prevalence of H. pylori infection among 
participants with serum vitamin B12 level within 
the lower end of the normal range, suggests a 
causal relationship between H. pylori infection and 
vitamin B12 levels in healthy adults (52). Hence, 
there is an association between Helicobacter pylori 
infection, reduced cobalamin absorption and 
cobalamin status. Consequently, elevated 
homocysteine levels, could offer an explanation 
why H. pylori infection is associated with coronary 
heart disease (53-67). However, in a meta-analysis 
study, testing10.000 patients, revealed no 
meaningful correlations between H. pylori and 
vascular risk factors (68). It is possible that 
homocysteine can directly cause endothelial 
damage (69-75), affect platelet function and 
coagulation factors (69), and increase the oxidation 
of low-density lipoproteins (76). Indeed in the light 
of these findings, a number of studies have focused 
on H. pylori infection as a possible cause of 
hyperhomocysteinemia in the general population. 
However, in HD patients other factors are also 
responsible for high serum levels of homocysteine 
(41,77). As noted above, in the present study we 
found a significant positive correlation betwee 
serum homocysteine and H. pylori infection. It has 
been well established that chronic H. pylori 
infection causes atrophic gastritis (1-5), and 
decreased absorption of both vitamin B12 and folic 
acid has been documented in patients with this 
condition (1-5). Patients with chronic H. pylori 
infection exhibited decreased secretion of ascorbic 
acid by the gastric mucosa and elevated gastric pH 
(78,79). It has been demonstrated that low levels of 
ascorbic acid in gastric juice or high pH of gastric 
juice could cause less folate absorption from the 
diet (80,81). Even in dyspeptic H. pylori - positive 
patients who do not exhibit gastric mucosal 
atrophy, complete eradication of H. pylori is 
associated with a significant drop in serum Hcy 
(65). Taken together, hyperhomocysteinemia is a 
factor that is suggested to be responsible for the 
development of atherosclerosis in the setting of 
chronic H. pylori infection (80,81). Homocysteine 

has been shown to be an important contributor to 
atherosclerosis as mentioned. Since in HD patients 
we also have hypermomocysteinemia,more 
researches are needed to determine the importance 
of this association in HD  patients and whether or 
not treatment of H. pylori infection in hemodialysis 
patients can diminish serum homocysteine level. 
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Abstract: atmospheric sustainability resulting from temperature inversion is one of the most important 
reasons for escalation of potential air pollution in big cities in particular Tehran. Therefore inversion is 
one of the basic factors in studying the pollution of Tehran. Tehran being surrounded in an arch-shaped 
space of western and south eastern currents doesn't have an effective refining quality, and thus Tehran's 
weather is still and static and consequently this situation Leads to dangerous phenomena called 
temperature inversion. In this study, firstly the statistics of Tehran's inversion during months of fall and 
spring season were provided on a daily basis from 2006 to 2009 for a statistical period using meteorology 
organization's data. In order to classify the pressure, we used operative analysis. The results show that, the 
temperature inversion. Was ongoing in Tehran at the time the research was being done in all the seasons 
of the same year in which the most largest circumference of temperature inversion was seen in fall and 
winter and the most largest circumference was seen in November an January.Also , among the patterns 
related to the simeltanous mass. Above Iran's north east (above Aral lake) as well as the north west and 
east of turkey, the pattern related to high pressur zagros had the most intense stability compare to the rest 
of the other systems and normally out of these systems Siberia's high pressur stability has been greater 
compare to other systems and when it accompanies the high-pressure part of Iran it's intensity gets greater. 
[Azadeh arbabi sabzevari and AliReza Jalalzaie. Study and an investigatior of Ternpresture 
inversion and effective factors in pollution of Tehran with the use of climate statistical analysis and 
GIS. Life Sci J 2012;9(4):3703-3709]. (ISSN: 1097-8135). http://www.lifesciencesite.com.  549 
 
 
Introduction: 

- Tehran is one of the Major cities of the 
world, which is already suffering from 
pollution. In some days of the year the 
amount of pollutant elements increases 
to the extent that it makes living pretty 
much difficult to survive. Tehran's 
geographical position as well as it's 
topographical condition plays some 
rules in the intensity and frequency of 
this sustainability and inversion 
acquired by it. 

However, inversion occurs in most of the time 
of the year in Tehran. It's intensity has a direct 
relation with the dominant sinotopical 
conditions. (Yonesian, 1378) 

- The air pollution reaches to it's peak 
when the inversion remains in the air 
with low altitude and long time makes 
a static and stable barrier which makes 
mixing this layer with the upper ones 
impossible and with the increase of the 
thickness of the pollutants under it, The 
air pollution increases. 

In this study we have attempted to investigate 
the inversion of Tehran case by case. 

For this reason the data of the atmosphere above 
Tehran's station has been collected during 2006 
to 2009 at zero green which and has been 
studied. 
(Ensafi Moghaddam, 1372) 

- Therefore, inversion is one of the basic 
factors in increasing the pollution of 
Tehran. 

Tehran being surrounded in a ach-shape western 
and south eastern currents, dose not have any 
refining quality, and thus. Tehran's air in most of 
the time is static and motionless and as a result 
this situation will lead to a dangerous 
phenomena called air or tempretature inversion . 
(Soltani Nejad 1376). 
In winter except for few days of the season, The 
other days are clean and sunny. 
Likewise due to the night radiation and snow on 
the northern mountains, this kind of radiative 
inversions as well as movements are usual. 
On the other hand, according to the 
Topographical and Thermodinamical qualities of 
atmosphere. 
 The inversion phenomena over Tehran in all 
seasons, occurring In sinoptical conditions 
happing in the region and Iran is very strong and 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3704 

 

inversions resulting from this condition is 
sinoptical and durable. 
In summer inversions adjacent to earth reaches 
to it's peak but they are not very impressive. 
(Mohseni 1366) 
In spring and fall due to domination of 
instability the number of inversions is not a lot. 
The inversion occurs more than 200 times in 
Tehran. (environmental engineering magazine 
1371, page 14). 
The least inversion height occurs in the end of 
fall and at the beginning of winter and the height 
of the inversion has a negative congruence with 
it's intensity. 
Carbon mono oxide with the side and the speed 
of the wind and it's negative congruence and 
thickness has a direct relation with it's inversion 
intensity. (Deljoo 1379) 
Nowadays, air pollution is one of the problems 
major cities and the inversion is one of the basic 
factors for intensifying this phenomena. 
In addition to that, those sources of creating and 
spreading contamination are very effective in 
increasing the pollution. (Hall .j. v. and clean, 
my colleagues and I 1999, page 445) 
These material can exist in the state of solid 
particles Liquid drops, gas or a Mixture of these 
stuff. (Lais La. 1996, page 287) 
The protection of environment committee of the 
u.s considers the five polluting articles including 
Mono-oxide Nitrogen dioxide, sulphur dioxide 
and suspending particles with less than two 
microns as well as Hydrocarbons among 
atmospheric pollutants. 
In 1987 the margin of ten microns has been 
determined to the airodinamic diameter of the 
suspending articles by this committee and 
particles smaller than this due to the power of 
penetrating in Aloels received the highest health 
benefits. (calcestine,1987,page 178) 
Many people lose their lives due to inversion 
and increasing pollution each year.  
This problem has been of greet concern for 
officials since the past. 
 

- In 1388 Alijani studied the synoptical 
inversion patterns in Mashhad (City 
located in northern east of Iran) using 
operative analysis, and investigated 
different patterns as well as effective 
patterns in his analysis getting to the 
conclusion that most of the inversions 
occur in winter thus they have greatest 
power and durability. (Alijani 1381) 

- The way of classifying the pressure 
patterns is the most suitable tool for 
identifying circulating dominant 
patterns in a specific time and place. 

The purpose of this study is to identify possible 
diversity of having the same pressure patterns of 

the earth surface during 2006 to 2009, in which 
the patterns were identified and classified as 
well as possible time changing as well as 
identifying and organizing the models which 
was classified in several different patterns of the 
models on the basis formation point as follows: 
In this study we have dealt with identifying the 
most effective types of inversion in Tehran as 
well as increasing the occurance and the 
percentage of inversion which has direct relation 
with increasing the pollution. 
 
 
The methodology: 
In this study, first of all the daily statistics of the 
inversion in Tehran during fall and winter for 
the statistical period was prepared from 2006 to 
2009 using meteorology organization. This data 
was along with the statistical gaps. since the 
inversion's data cannot be reconstructed the 
(skew-T) plan of all the days was prepared (from 
which the inversion is identified) and it was 
compared as well as corresponded with the 
existing statistic, and for all the days statistical 
data reacted to pollution . Of Teheran's stations 
was prepared form  the preservation of 
environment organization, to analyze the 
relationship between inversion and pollution. 
Since the aim of this study is to identify the 
synoptic systems, the statistics of the pressure of 
the sea level at: 00 o clock of the days that had 
inversion was received from NCEP (an internet 
site) in a digital from  near 20 to 50 north degree 
as well as 30 to 70 east degree and a matrix 
operation was done on them. 
 
In the next round, due to frequency of the days 
of inversion which made the analysis of the map 
difficult, the daily pressure data was classified in 
order to categorize the pressure, the operative 
analysis was employed. 
With the help of the operative analysis method, 
we can manage to classify the weather 
dominating a place for a specific period of time. 
The operative analysis method is a way that has 
been mainly created for decreasing the number 
of variables. 
The advantage of this method is that not only it 
decreases the number of variables but also it 
preserves the initial quantity of existing variance 
in the main data. (Alijani 1381) 
Then with using the operative analysis. 
The main confluence factors and the pressure 
data were decreased to a limited number of 
factors and finally according to the origin of 
creation and the existing maps and diagrams and 
existing of high pressure and low pressure on 
the earth's surface the effective air types in the 
inversion of Tehran was detected. 
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Studing the sinoptical patterns of inversion in 
Tehran                Having done the study after 
acquiring the effective patterns on Tehran's 
inversion which will be shown in the following 
diagrams we will talk about them: 
A: type pattern (January 2008): 
The first graph shows the system arrangements 
on the ground earth's surface as you see in this 
pattern a high pressure center with the central 
pressure of 1022 HECTOPASCAL over 63 
degrees east altitude and 41 degrees of north 
latitude has been formed. 
The scope of this high pressure along the north 
eastern to south western almost covers central 
and southern Iran, and a high pressure cell in 
turkey's east 1025 along with the high pressure 
west soudi Arabia, with 

 The curve of 1023 has sent it's sparks up to 
Iran's central parts. 

According to the maps available and studies this 
pattern mostly occur in winter, which  has been 
less that the similar pattern of much pressurized 
soudi arabia where as the other two patterns play 
a basic rule in creating inversion of  above 
Tehran. 
In the following figure the amount of pollution 
related to the very day 3 Bahman, 1388 has been 
shown which according to graph no. I due to  
making comparative distance of the cold layer 
and more height of the stations above Tehran 
The amount of pollutants is much higher in the 
areas of these stations. 

 
 

Type  2  pattern (11 january 2007) 
The type 2 shows a winter pattern which is 
normally formed over the middle East in winter 
which is accompanied by the penetration of 
siberias cold weather into our country. 

In this high pressure pattern sparks 1026 milibar 
has been formed over Northwest of our country. 
In this pressure distirbuting high-pressure 1020 
milibars have been stretched up to south of the 
country thus this sinoptical condition has caused 
the cold weather to be poured over Tehran and 
has caused weather sustainability over Tehran. 

Out of these six categorized patterns this pattern 
is the most strongest of all and the air condition 
is much more sustainable. There fore the 
temperature inversions last longer and following 
that  the weather pollution in the industrial 
centers and Tehran are much higher compare to 
other patterns. 
For this reason the amount of pollution is much 
higher in these stations in particular when this 
pattern is dominant. 

PM-10 SO2 NO2 O3 CO 88/10/13 
86 Bazar 

36 #6 125 61 Aqdasieh 
golbarg 

29 50 25 30 Shahre rey 
44 51 32 29 73 geophysics 
64 39 55 70 52 Roz park 
34 58 66 31 64 Punak 
28 60 29 30 Masoudieh 

Imam khomeini 
44 20 16 85 30 Sorkhe hesar 
77 40 61 92 Tajrish 

Pardisan 
132 23 16 82 Qolhak 

Bahman 
76 93 22 106 Azadi 
56 48 39 52 68 PSI 

Graph: 1. The pattern of sea level pressure (3 
january 2008) Chart: 1. The amount of pollution of Tehran's 

stations (3 january 2008) 
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Pattern 3 ( 5 Nov 2006) 

The Type 3 pattern normally is formed in fall. In 
this pattern the center of Iran is in the expension 
of high pressure pattern with the epicenter lf 
1016 milibars, and the distance between Caspian 
sea's Central parts to the east of Turkey is in the 
stretch of low pressure system of 1008 milibars 

in which this state lets it move and it causes the 
spreading of Iran's Central pressure to the north 
of the country as well as the air sustainability 
and lack of ascending currents on the earth's 
surface Which has been demonstrated in figure 3 
of the amount of pollution related to this pattern 
for 14 Aban 1385. 

85/10/21 CO O3 NO2 SO2 PM-10 

Fatemi 69 5 34 

Bazar 46 6 20 

Aqdasieh 90 20 31 54 45 

Mehr Abad 81 51 22 

Shahre – rey 55 27 41 38 

Geophysics 44 13 51 60 28 

Sorkhe – Hesar 13 19 7 17 

Tajrish 72 39 73 99 

Pardisan 90 13 19 42 67 

Qolhak 77 16 46 59 55 

Bahman 70 88 27 60 

Azadi 119 12 30 69 57 

PSI 69 21 31 49 50 

85/8/14 CO O3 NO2 SO2 PM-10 

Fatemi 124 17 43 

Bazar 6 87 

Aqdasieh 84 18 19 

Mehr – Abad 66 57 21 

Shahr – rey 63 12 38 54 32 

Sorkhe – Hesar 16 4 21 

Tajrish 

Pardisan 97 19 13 23 

Qolhak 

Bahman 

Azadi 

PSI 75 29 17 34 38 

Graph: 2. The Pattern of sea level Pressure (11 
jan 2007) 

Chart: 2. The amount of pollution  of Tehrans 
station (11 jan 2007) 

Chart: 3- The amount at pollution of Tehran's stations 
(5 Nov 2006)

Graph: 3- The level pattern of sea level Pressure 
(5 Nov 2006) 
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The type 4 pattern ( 26 Jun 2007) 
In type 4 pattern, the high pressure one over 
Zagros is located at the epicenter 1025 and at the 
other point of middle – east and our country, 
sparks of the high pressure pattern with the 
curve of 1023 is dominant over Tehran and 
causes The short time air sustainability, 
especially at the beginning of the days and 
causes the pollution to be collected at the lowest 

surfaces this sort of pressure distribution occurs 
in late fall and early winter. 
When this pattern is dominant over Tehran a 
very great suistainability is dominant over 
Tehran so that the amount of this mass is more 
than 7 days that has caused more concenteration 
of pollution in the lowest layer and increasing 
the amount of pollutants at most stations of 
Tehran so that the amount of carbon dioxide has 
exceeded the critic level at some stations. 

85/11/06 CO O3 NO2 SO2 PM-10 

Fatemi 130 8 57 

Bazar 96 13 

Aqdasieh 119 15 90 64 86 

Mehr-Abad 113 54 

Shahr – rey 84 18 66 68 69 

Geophysics 201 8 63 64 

Sorkhe - Hesar 33 12 18 22 85 

Tajrish 173 82 54 142 

Pardisan 199 16 43 53 95 

Qolhak 106 18 136 67 

Bahman 125 109 40 98 

Azadi 261 8 60 81 115 

PSI 137 19 63 56 90 

Type 5 pattern: 
In this pattern of high pressure Siberia with 
1035 millibars from Siberia which enters Iran 
from north east of Iran that always carries 
Siberian cold weather with penetrating the cold 
weather causes an almost intense  air 
sustainability over Iran. 
Sparks at this pressure with the pressure of 1018 
milibars has been developed over Tehran and 

even has reached to Eastern parts of Iran which 
due to creating temperature inversion and lack 
of air ventilation in lowest layers, the weather of 
the region will be entirely sustainable and the 
pollution will relatively be high, which in graph 
5, the mount of pollution at some stations for 18 
Aban 1388 have been shown. 

Graph: 4- The patterns of see level pressure (26 Jun 
2007) 

Chart: 4- The amounts of pollution of Tehran's 
station (26 Jun 2007) 
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Type 6 pattern (10 Nov 2006) 

The main controller and dominant system in this 
pattern in the map of the earth's surface is a high 
pressure which its origin has been formed on the 
altitude of 75 degree East and latitute 45 degrees 
north. 
graph 6 shows the quality of the pattern of 
developing this system on the map of earth's 
surface. 
In this pattern a high pressure curve has entered 
Iran from the north of Afganistan, and it's 
western spark has surrounded most parts of Iran 
in particular central Iran and Tehran with the 
curve of 1020 milibars. 

Therefore entirely sustainable condition has 
been dominant over Tehran and due to the 
dynamic quality of dominant system in the 
region and dynamic decrease of air there is an 
increased inversion above Tehran so, that, due to 
more sustainability of this system, there has 
been more pollution approximately six days 
from Tehran stations, among which the amount 
of carbon mono – oxide has been more than the 
other polluting parameters, whose main reason 
is combustion failure and fossile fuels. 

88/08/18 CO O3 NO2 SO2 PM-10 

The governer's office 165 10 38 51 68 

Aqdasieh 84 38 37 57 46 

Rose park 49 17 19 42 35 

Punak 43 47 30 30 31 

Geophysics 21 25 13 45 

Shahre – rey 99 51 21 28 47 

City hall district four 59 9 35 32 74 

City hall district 11 52 25 33 87 

City hall district 10 

City hall district 16 45 62 

City hall district 19 81 30 22 40 67 

Golbarg 38 7 15 51 

Maweoudieh 30 42 20 23 43 

Azadi 179 38 36 90 93 

Imam Khomeini 

Bahman 54 65 27 71 

Pardisan 

Tajrish 85 31 45 75 

Sorkhe – Hesar 18 66 27 14 54 

Qolhak 51 55 56 121 

PSI 72 33 30 39 63 

Graph: 5- the pattern of sea level pressure (9 Nov 
2009) 

Chart: 5- the amount of pollutions at Tehran's 
Stations for (9 No, 2009)
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85/8/20 CO O3 NO2 SO2 PM-10 

Fatemi 96 16 24 

Bazar 56 7 15 

Aqdasieh 130 19 25 

Mehr – Abad 112 58 20 

Sahre – rey 68 17 30 52 22 

Sorkhe – Hesar 15 4 

Tajrish 

Bahman 

Azadi 

PSI 80 26 18 52 
22 

Conclusions: 

In this study we have employed the operative analysis 
method then arrangements of similar patterns has 
been classified at the same level and out of these 
similar patterns of one system for a specific day in 
which the amount of patterns for that day was 
prepared and then it was studied and analysed on the 
basis of dispersion of pressure for dominant types. 
The results show that the temperature inversion 
during the course of study in Tehran has been settled 
in all seasons and due to qualification the inversion 
conditions, the temperature sustainability of the 
earth's surface has been settled and 80 percent of the 
days of four years was studied under the dominant 
inversion conditions, but the height of the layer of 
inversion varies according to changing the seasons, 
and the greatest circumference of the inversion has 
been in fall and winter according to the maps of s 
kew-t. and the greatest amount of circumferences has 
been in November and January. Also out of these 
pattern types 1,4 and 5 the patterns related to the 
simeltanuous mass above Iran north east over( Aral 
lake) and north - west and east of Turkey. The pattern 
related to high- pressure Siberia.  
As well as high pressure Zagros has had the most 
increased sustainability compared to the other systems 
and normally out of these systems, Siberia's high - 
pressure sustainability has been higher compared to 
other systems and when it accompanies Iran's north - 
west high – pressure it becomes greater in intensity. 
It became evident in studies done that usually most of 
the inversions occur in late fall and winter and winter 
inversions have more power and continuity. 
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Abstract: In this paper, the researcher has attempted to evaluate William Faulkner's salient novel; "Absalom, 
Absalom!" in the light of Postmodern approach towards Truth. One of the assumptions, shared amongst critics 
and writersof postmodern worldview is pluralityand temporality of truth. By examining this representative 
novel, it can be said that the Faulknerian text, sometimes denies that it possesses authority to guide readers 
toward any real truth and since the self- recognition has been resulted in truth as it is shown through the 
process of narrations in the novel, it would be said that multiplicity of selves or voices results in the plurality 
of truths that leads us to the postmodern view of truth. In fact, the narrator  does not show himself as  holding 
authority  to bring out one absolute truth  (meta narrative), but  the narrator allows other voices to discover 
their own truths in a democratic condition.Hence, all of the tellers in the novel speak some of the truth, or some 
truth. Therefore, it is concluded that through the invocation of postmodern narratives, Faulkner's postmodern 
attitude towards “Truth” in his novel makes his aesthetic philosophy close to postmodern ideas of multiplicity 
of truth. 
 [Nahid Sharifi, H. R. Rezayee and Kh. Mohamadpour. Postmodern Truth in William Faulkner's 
"Absalom, Absalom!". Life Sci J 2012;9(4):3710-3714]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com.  550 
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Introduction                                                                                                 
Modernists practically inventing fragmentation and 
ambiguity, still believed that if they accumulated 
all their fragments, they could reconcile 
ambiguities and finally arrive at complex yet 
whole truth. But this is not true of the 
postmodernists.                                                                                                
Postmodernists see human attempts to describe and 
establish truth not only as futile but even 
astwisting. Berten’s (2005) history of 
postmodernism explains the issue precisely. 
Postmodernists, he says, believe that modernism’s 
search for “timeless, representational truth” 
subjects experience to “unacceptable 
intellectualization and reductions”. Postmodernists 
hold that transcendent truth is forever out of reach. 
Social and provisional truth can be attained. 
Terry Eagleton (1983), describing the postmodern 
mind as “relativist and skeptical”, agrees 
suspicious of all assured truths. Many critics, 
Fowler (2000), for instance, attribute this 
postmodern position to the influence  
ofpoststructuralists like Ferdinand de Sausser and 

Jacque Derrida, whose works “undermines 
traditional conceptions of truth”. 
Philip Weinstein (1995) describes one of the 
common results of seeing contingency as 
governing truth. He describes the growth of parody 
and a Nietzchean preference for play/construction 
rather than truth/correspondence. Postmodern 
writers, who consider all representation of the real 
to be no more than fictional, convinced that all of 
history, whether remembered or real is no more 
real than frankly fictional texts. 
 
Postmodern Truth in Absalom, Absalom! 
Many features of modernism and post modernism 
are seen in the works of William Faulkner. He 
demonstrates in his fiction many of the qualities 
typically attributed to literary modernism such as 
experimenting with narrative structures, temporal 
frameworks, narrative voices, and symbols and 
exploring inner consciousness as a major 
theme.Although Faulkner is the representative of 
Modernist movement in twentieth century, 
however his works can be evaluated in the light of 
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postmodernism as well. In this paper, it is 
attempted to reevaluate Faulkner's postmodern 
attitudes toward truth in his writing. 
Postmodern critics interested in the impossibility 
of truth have turned to Absalom,Absalom!more 
than to  the other fictions by William Faulkner. 
Some have seen the novel embracing this 
postmodern attitude. Gerhard Hoffman (2000), for 
example, has pointed to the narrative strategy of 
the novel, specifically, to its diction, as a 
postmodern rejection of truth. He describes a 
“pattern of uncertainty” and suggests that the 
multiple uses of “perhaps “and “maybe” point to 
the novel’s grasp of the fictious state of truth. 
Similarly, Brian McHale (1987), sees a movement 
into postmodernism truth, especially in chapter 8 
of Absalom,Absalom! , where he sees the novel 
abandoning modernist’s question of authority and 
reality and allows the narrators to “fictionalize 
history” without restraint. Truth becomes what 
they make it. Fowler(1991) comes to a similar 
conclusion, arguing that Quentin Compson reaches 
a “ postmodern awareness” when he finds in the 
Sutpen Saga not some kind of final meaning but 
the impossibility of all meanings, imagined in the 
dissolution  he faces at his visit to Sutpen’s 
Hundred. 
Even, the source of truth in the novel remains 
murky. When Faulkner was speaking at the 
University of Virginia, he himself claimed to have 
a level of knowledge similar to the narrator’s. 
Asked if Charles knew that Sutpen was his father, 
he replied with the same kind of qualifiers the 
novel has: “I think he knew. I don’t know whether 
he--his mother probably told him. I think he knew” 
(Gwynn, 79). Although the author, the creator of 
the fictive world who should have been able to 
answer all questions definitively, he chose instead 
to qualify his answer, with a familiar “probably”. 
He did this because the nature of oral traditional 
knowledge in a postmodern novel is that. There are 
some truths we can not know. He explained that 
Absalom, Absalom! is about the nature of truth: ”I 
think that no one individual can look at truth. It 
blinds you. You look at it and you see one phase of 
it. Someone else looks at it and sees a slightly awry 
phase of it. But taken together the truth is what 
they saw though nobody saw the truth intact. So 
they are true as far as Miss Rosa and Quentin saw 
it. Quentin’s father saw what he believed was truth 
that was all he saw. But the old man was himself a 
little too big for people no greater in stature than 
Quentin and Miss Rosa and Mr. Compson to see 

all at once. It would have taken perhaps a wiser or 
more tolerant or more sensitive or more thoughtful 
person to see him as he was.”(Ibid,273-4).In fact, 
Faulknerin “Absalom, Absalom” had made the 
plurality of the truth, its central theme, that is, the 
truth differs according to a person who sees it and 
interprets it. Therefore Absalom,Absalom!has some 
similar elements with the preceding multiple 
perspective novels  such as "The Sound and The 
Fury " at a purely formal level; however, the scope 
of this novel proceeds further at the level of 
content or meaning. The main point is the selection 
or identification of a supposedly true theory among 
various perspectives about a phenomenon. 
In Absalom,Absalom! we see the story told and 
retold.It has, in fact,  five narrators: Rosa 
Coldfield, who was engaged to Sutpen; Mr. 
Compson, whose father was Sutpen's first 
Yoknapatawpha County friend , his son, Quentin; 
his Harvard roommate, Shreve Mc.Cannon; and a 
third-person narrator who sets the scenes and gives 
us Quentin's thoughts. These narrators sometimes 
quote other characters during their narrations. 
Quentin is the focal consciousness of the novel; 
every word we get from the other characters who 
speak in the novel’s present is said in Quentin's 
presence. These four characters, and perhaps 
Thomas Sutpen, are the potential “thinking 
consciousnesses” of this novel, which is 
considered to be dialogical. 
Quentin is clearly the focal consciousness of the 
work. Though all the information is not filtered 
through him, he is present with the reader at all 
times. However, no one is dominated by the others 
in the sense that he discovers the truth of the 
Sutpen legend, as some critics believe that Quentin 
does or that he has the truth all the time, as others 
hold the third person narrator to have.  
Even if the narrator knows the final truth, he is not 
telling. Quentin and Shreve sit “creating between 
them . . . people who perhaps had never existed at 
all anywhere”.(AA, 243). “Perhaps” they had 
never existed: the tone of the third person narrator 
doesn't reveal whether he has the facts or not. 
The characters may all speak for themselves; none 
of them may hold a privileged position in terms of 
knowing the truth of the Sutpen story. 
In the first section of the chapter one, Rosa’s story 
is centered on Sutpen. She establishes her authority 
as a witness to events: 
‘I saw what happened to Ellen, my sister. I saw her 
almost a recluse . . . I saw that manreturn–the 
evil’s source and head which had outlasted all its 
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victims–who had created two children not only to 
destroy one another and his own line, but my line 
as well, yet I agreed to marry him.’ (Ibid.12) 
At the end of the first chapter we find that Rosa 
has realistically narrated an event she was not 
witness to, directly quoting dialogue and 
describing individuals, even though much of her 
authority is as a first-hand witness to events. In 
other words, chapter 1 ends with Miss Rosa’s 
admission that she was not there for the scene she 
has just narrated.  
The change in tellers is clearly signaled by 
Mr.Compson’s narration in chapter 2, and he 
continues to tell for two more chapters. In each 
chapter he describes events in more and more 
detail and presents more and more speculations 
that he cannot know with any certainty.  
Mr. Compson’s“nobody knew what” in chapter 4 
is functionally the same as the narrator’s “none 
knew” in the first chapter. He and the narrator have 
the same perspective. The "perhapses" and 
"doubtnesses" that Mr. Compson uses are in regard 
to speculations about motivations; they are not 
about facts. In this chapter, he has the same kind of 
knowledge, the same kind of perspective, as the 
narrator. 
It can be said that the novel’s narrative technique 
implies a project, whose purpose is to make an 
analysis about the process of "attesting the truth"  
among various interpretations which are presenting 
a story about a past event. Depicting a truth-
establishing process which appears through an 
accumulation of narratives, Faulkner shows us our 
own cognitive condition as history. Although this 
novelis told by four narrator-characters, however 
these stories have their own sufficient significance 
as long as they appear in the consciousness of 
Quentin Compson, who attends to all of these 
narratives when they happen. 
In fact, in “Absalom,Absalom! in spite of Mr. 
Compson's effort to reorganize the materials at his 
hand, he cannot produce a seemingly valid 
interpretation.  
". . . you re-read, tedious and intent, poring, 
making sure that you have forgotten nothing, made 
no miscalculation; you bring them together again 
and again nothing happens . . . " (AA,80). 
On the other hand, preceding narratives to find out 
the truth are overlapped on Quentin's mind with a 
critical awareness of his own work. Through this 
process, commonalties and differences of plural 
narratives become clear at the same time. Although 
Quentin's word "Maybe nothing ever happens once 

and is finished (Ibid,210)"  is that which 
immediately follows another statement of his own 
"Yes, we are both Father," we can suppose it to be 
Quentin's severe criticism, offered from within, of 
his father's discourse. For, here the famous "ripple" 
figure of Quentin's is forming a metaphorical 
expression of the continuity between past and 
present, or self and others, resulting in an antithesis 
to Compson's narrative which emphasizes the 
discontinuity of  past and  present. Here, merging 
with the antecedent narrative and criticizing it 
make two sides of one coin. 
In addition, The narrative of Quentin and Shreve 
starts from imitating antecedent discourses with 
parody tones , examining mainly the truth and 
falsity of Compson's preceding narrative in its 
details, going further for building a more plausible 
hypothesis. However as we see in Shreve's 
comments like "Let me play a while now 
(Ibid.224)", which can be taken as if he is merely 
playing a game,here, very important imaginative 
changes are made, for example, it was not Bon but 
Henry who was wounded on the battlefield. This 
finally enables a leap to an uncertain truth or an 
imaginative identification of the narrators with the 
narrated.                                                                                                    
The most important thing is that we understand the 
two young men's narrative in the context of a 
mimic differentiation of the preceding stories, and 
this destruction by imitating the antecedents 
becomes a deconstruction of the father's story and 
gains an opportunity to attain some truths or some 
aspect of the truth. 
The hypothesis of Bon's black blood which they 
reach at the very end, has no ground in the actual 
fact to be supposed as true; therefore, there is no 
way to judge whether the hypothesis is true or not. 
It can be said that although the novel, dramatizing 
the process is led to the truth (or that which is 
supposedly true)but in fact, it is not clear that the 
truth may have been attained.The narrator’s 
probable truth becomes the portrait of Sutpen as 
demon. However, the reason for Sutpen’s rejection 
and killing of Charles Bon remains as mystery at 
the end of the novel as at the beginning despite the 
narrator’s and Quentin’s claim to have discovered 
the final truth in his visit to Sutpen’s Hundred. In 
the novel, at the same time that readers are seduced 
by the claims of the story to be a supreme fiction, 
they are bombarded with reminders that this fiction 
is one of many possibilities and that no version can 
claim final authority and final truth. 
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In fact, the truth in this novel is not a historical 
one. “The ‘truth’ at which the hero must and 
indeed ultimately does arrive through clarifying 
the events to himself, can essentially be for 
Dostoevsky only the truth of the hero’s own 
consciousness” (BakhtinProblems 55). 
In addition, the primary question of the novel is 
not what the actual truth of Sutpen’s life is, but 
what truth Quentin can take from the story to live 
with and how he can clarify the events for himself. 
Quentin, in fact, is the one upon whom the events 
that take place have their emotional impact. This is 
what stories do for people. Whether Quentin truly 
understands the events or not, his experience with 
the story helps him arrive at his own truth. 
Considering “Truth” as a metanarrative (the grand 
ideologies that control  the individual), Lyotard 
(1984) attacks it in his “Postmodern Condition“, 
saying that the metanarratives are foundations and 
thus to be avoided. . He asserts the existence of 
micronarratives that in this sense can be considered 
as multiple truths. In addition, if truth is forever 
beyond reach, then humans shouldnot insist that a 
single truth must predominate in any sphere of 
thought and action. Rather, humans should be 
intellectually heterodox that means viewing all 
truths as equally valid and equally invalid. 
This postmodern rejection of authority and 
hierarchy has led to what Jameson (1965) 
describes as a “narrative view of truth” and the 
vitality of small narrative units. Postmodernism 
prefers a “narrative view of truth because opposing 
the logical view necessitates establishing a new 
truth as universal. The “narrative view “on the 
other hand ,allows thought to take horizontal rather 
than vertical routes and to move toward open 
rather than close ending .At the same time , 
postmodernism prefers “ local narrative” and 
rejects “master  narratives”. 
This postmodernism traces its way into Faulkner’s 
fiction and criticism.In fact, the Faulknerian text, 
sometimes denies that it owns authority to guide 
readers toward any real truth. The text rejects to 
become a master narrative controlling the local 
narratives created by multiple voices within it and 
by multiple readers of it. In other words, in 
Faulkner’s text, narration becomes heterodox.In 
other words, it can be said that since the self- 
recognition has been resulted in truth as it is shown 
through the process of narrations in the novel,so 
we  face  that  the truth  itself is multiple. 
 
 

Conclusion                                                                                                   
To sum up, the narrative techniques in Absalom, 
Absalom! demonstrates Faulkner’s anticipation of 
postmodern thought and style. It highlights how 
the writer confounds the notion of metanarrative 
by disrupting chronology and raising questions 
about the reliability of the narrators in each work. 
Faulkner uses dischronology, such as flashbacks to 
tell the story of Thomas Sutpen in order to get 
close to the postmodern concept. He provides key 
information through questionable narrators at 
strategic times to manipulate readers’ thoughts and 
opinions about specific characters by using several 
narrators, none of whom witnessed all events, to 
tell the stories of each work. 
This postmodernism traces its way into Faulkner’s 
fiction and criticism.In fact, the Faulknerian text, 
sometimes denies that it possesses authority to 
guide readers toward any real truth.Hence, it can 
be concluded that since the self- recognition has 
been resulted in truth as it is shown through the 
process of narrations in the novel, it would be said 
that multiplicity of selves or voices results in the 
plurality of truths that leads us to the postmodern 
view of truth.                                                                                                             
In other words, the narrator , here, does not show 
himself as  holding authority  before he dramatizes 
the climactic scenes of the novel to bring out one 
absolute truth (meta narrative), but  the narrator 
allows other voices to discover their own truths in 
a democratic condition.  In contrast to a 
monological narrator who provides certainty, 
Faulkner chooses instead to take us to the mystery 
of the human’s spirit.Therefore, all of the tellers in 
the novel speak some of the truth, or some truth, 
and no voice should be privileged over any other 
because all of them arrive at the truths of their own 
consciousnesses.                                              
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Introduction 
Fraud is among the crimes against properties and ownership. 
Although the main victims of fraud are individuals, society 
and government, are not safe from loss either, for fraud can 
shake the economic elements of the country and on the other 
hands, it can cause a feeling of distrust among the individuals 
of the society.  
The other point which requires a particular attention to this 
crime is its high level of incidence. Instances such as the ease 
of fraud commitment compared to other crimes, and the 
tangibility of the achieved profit through this crime makes the 
criminals (who are usually provident and compare the pros 
and cons of the crime before its commitment) more prone to 
commit such a crime. The swindlers are usually smart and 
they deceive and abuse those of lower intelligence and such 
quality makes it more difficult to pursue and capture them. 
Thus considering the significance of this crime, we decided to 
investigate its fundamental elements accurately and discuss its 
comparison with low of France as a European country in 
which legal basis and elements are close to ours, and indicate 
the similarities and differences between the criminal law of 
Iran and France.  
 
Research method 
This is a theoretical and desk research and different books, 
previous fundamental researches, and translations of the 
related contexts and books were applied for subject 
accordance. We tried to consider the opinions of jurists from 
both countries while comparing the topics.   
Fraud (KolahBardari) 
Kolahbardari ( رداری  is a Persian term which consists of (کالھب
two components: kolah or  کاله (hat) and bardari or  رداری  ب
(taking off), its French equivalent is "Escroquerie" (Zeraat, 
2006 (1385), 53), and its Arabic equivalent is "Alehtial" 
 In the .(Ghafari, 1993 (1372), 54) (النصب) "or "Alnasb (االحتیال)

Dictionary of Islamic law, kolahbardari is translated to 
"swindling; Fraud" and Kolahbardar (the perpetrator) is 
translated to "swindling" (Mirmohammad Sadeghi, 1994 
(1373), 157). 
As to Persian language, Kolahbardari is to achieve something 
from someone through a trick or deception (Amid, 1972, 
(1351), 838). The concept of fraud in French law dictionaries 
also refers to a criminal behavior through which some damage 
would be done to other's ownership. Although the victim 
himself consigns his properties to the perpetrator because of 
delusion, the important point is the property assignment is 
derived by circumventing maneuvers of the perpetrator 
(Cornu, 1992, 322). 
As to the legal definition of fraud according to the article one 
from the law of enhancement of punishment for perpetrators 
of embezzlement, bribery and fraud approved by Expediency 
Discernment Council of the System on December 6, 1988 
(15th of Azar, 1367) it can be said that fraud is to achieve 
other's properties using circumvention tools. 
 
1. Legal element 
The legal element of fraud in Iran is the law of enhancement 
of punishment for perpetrators of embezzlement, bribery and 
fraud approved on December 6, 1988 (15th of Azar, 1367). 
The article one from this law forms the legal element of fraud 
and articles four and seven are respectively about the 
punishment for leading fraud, embezzlement and bribery 
networks and the suspension of governmental employees who 
have committed such crimes.    
The article one from the law of enhancement of punishment 
for perpetrators of embezzlement, bribery and fraud and its 
notes set that "anyone who deceives people through deception 
and circumvention, about the existence of unreal corporations, 
firms, factories or institutions or having unreal properties or 
authorities, or makes them hopeful for unreal affairs, or scares 
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them from unreal incidents and events, or adopts a false name 
or title and achieves money, properties, documents, draft, bill 
or clearance, etc through one of the mentioned or other 
circumvention tools, and takes other's properties in this way, 
is considered a swindler and besides giving back the original 
property to its owner, he would be sentenced to imprisonment 
for one to seven years and paying a fine equal to the taken 
properties. If the perpetrator has taken an unreal title, position 
or mission on behalf of governmental organizations and 
institutions, organs related to the government, governmental 
corporations or councils, municipalities, revolutionary 
institutions, and in general, Three (Legislature, Executive and 
Judicature)  Forces, Armed Forces, and institutions 
responsible for public services, or the crime has been 
committed through public advertisement in mass mediums 
such as radio, television, newspaper, and journals, or through 
a public speech or issuance of printed or handwritten 
advertisement, or the perpetrator has been among the 
employees of government or governmental institutions and 
organizations, related organs to the government, 
municipalities or revolutionary institutions for public services, 
besides giving back the original property to its owner, he 
would be sentenced to imprisonment for two to ten years, a 
lifetime dismissal from service, and a fine equal to the taken 
property.  
Note 1: if there were lesser sakes and qualities in all of the 
mentioned cases in this article, considering the criteria for 
mitigation of punishment, the court can reduce the 
perpetrator's punishment to the minimum level of punishment 
determined in this article (imprisonment) and lifetime 
dismissal from governmental services but it can't suspend the 
punishment implementation.  
Note 2: depending on the case, the punishment for beginning a 
fraud would be the minimum punishment for that particular 
case and if the act is a crime itself, the beginner would be 
sentenced to the punishment of that crime as well. In addition 
to the mentioned punishments, governmental employees who 
are in position of general manager and higher or equal level of 
positions would be sentenced to a lifetime dismissal from 
governmental services and those in lower positions his 
dismissal would be from six months to three years." 
Even in French law, after the revision of the French penal 
code in 1992, article 313-1 the sentence of fraud is described 
as following: "fraud is a behavior which ends in deception of a 
natural or legal person whether through using a false name or 
title or abusing a real position, or applying circumventive 
maneuvers to determine the mentioned person to deliver sums 
of money, securities, or any kind of property, make them 
provide a service, or talking them into doing any action which 
brings commitment for him, or termination of obligations 
which can be harmful for him or a third person." Fraud can 
cause five years of imprisonment and a fine of €375000. 
As it was observed, the extensions of the fraud subject has 
been generalized in the foresaid law and it includes providing 
services, or doing any action which brings commitment or 
being committed to any action, and termination of obligation 
as well. As to the criminal result, besides the damage done to 
the victim, a third person's damage is also known as a cause of 
crime realization.  

According to the article 313-2 of the discussed law, the 
penalty is increased to seven years of imprisonment and a fine 
of €750000 when the fraud is committed: 
1) by a person who is a governmental employee or holds a 
public service mission, in the exercise of mission or as a result 
of that; 
2) by a person untruly assuming the title of a person who is a 
governmental employee or holds a mission of public service; 
3) by a person making a public appeal, proceeds to issue 
securities or collect money for humanistic or social supports; 
4) to damage a person whose particular vulnerability, due to 
age, sickness, infirmity, physical or psychological disability or 
pregnancy, is apparent or known to the perpetrator; 
5) in an organized network. 
Although the recent criminal law uses the same definition of 
the old one, some slight changes have been applied. 
Admission of public services as a fraud subject besides the 
properties is among these changes (Pelletier, 2003, 541). 
 
2. Financial element  
The financial element of fraud consists of several components 
which are required to be realized altogether for the occurrence 
of the crime and considering the achieving a criminal result 
which is necessary for realization of the crime, fraud is a 
conditional crime and for its realization, in addition to the 
criminal behavior, a criminal result should be realized, and 
there should also be a causal relationship between them.  
 
A. Criminal behavior 
The criminal behavior in fraud is a positive financial action. 
The use of delusion and swindle a clear sample of which is a 
circumventive maneuver and taking other's properties through 
such activities are the main bases of the financial element of 
fraud, both of which represent a positive financial action 
(Habibzade, 2010 (1389), 86); and omission (failure to act) or 
silence can't cause the fraud to be realized. The silence itself, 
even if it is based on particular causes, cannot be considered 
as an exterior action, financial pretense and a positive 
financial action, that's why the third branch of the Supreme 
Court of Iran indicates in a part of its verdict 2496 on July 22, 
1958 (31th of Tir, 1337): "if an employee takes the subvention 
for his married daughter, his action wouldn't be considered as 
fraud." Because in fact, the mentioned employee had avoided 
informing the responsible authority about his daughter's 
marriage which would exclude him from taking her 
subvention and it is clear that this avoidance or silence is 
nothing but omission, thus it doesn't realize fraud (Salari 
Shahrebabaki, 2007 (1386), 51). 
Even in French law, the financial element of fraud can't be 
based on omission. This approach has always existed in old 
and modern French Criminal Law. Yet the perpetrator's 
omission can be included in another criminal topic (Larguier, 
2008, 197). Besides, according to French Law, lying itself 
can't realize the financial element of fraud and a simple lie 
can't be included in fraud topic even if it ends in consignment 
of the property by a victim (Pradel, 2001, 864) and juridical 
verdicts in France have emphasized on this approach.4 
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B. The subject of crime 
What is achieved by the swindler through a fraud should be 
taxable and financially and economically valuable or, it 
should have some rights or benefits and be supported by the 
government. Unlike theft the subjects of which are always 
movable properties, the subject of fraud can also include 
immovable properties. According to French Law, Property 
(Bien) refers to any material which can be owned (Cornu, 
1992, 100).  
As to the article one from the law of enhancement of 
punishment for perpetrators of embezzlement, bribery and 
fraud, money, properties, documents, etc are all allegorical 
and considering the term "etc" which can be widely 
interpreted, it can be stated that the subject of the mentioned 
crime includes both movable and immovable properties. Thus 
the limitation of fraud subject about being taxable is among 
the differences of this crime with theft. 
As to the French Criminal Law, according to the legislator's 
specification, the considered property in fraud should be 
movable. But in criminal law of Iran, any material including 
those which are naturally or pertinently movable and those 
which are naturally or pertinently immovable can be a subject 
of crime. If someone takes a piece of land, building or any 
movable properties from his owner using circumventive tools 
and make them owned by himself or buy them in a lower price 
than they really cost, through circumventive maneuvers, the 
action would be considered a fraud if other conditions have 
been realized as well (Habibzade, 2006 (1385), 128).  
Just immovable properties are excluded from the subjects of 
fraud in French Law. Yet there is no difference of view about 
swindling objective rights of immovable properties such as 
money or the funds of such properties. Any subject that is 
financially considerable, such as bonds, purchase agreement, 
loan receipt, and whatever considered movable by civil law 
can be a subject of fraud. Furthermore, unlike the old criminal 
law, the recent criminal law (article 405), receiving services in 
a circumventive way is also considered as fraud. Thus the 
subject of fraud has been extended (Gattegno, 2007, 259).  
In the article one from the law of enhancement law, the 
examples of fraud are mentioned as money, properties, 
documents, drafts, bills or clearance. As to France, if a person 
exempts himself from paying what he should pay or pays less 
than what is required, through applying a circumventive tool, 
he has achieved a sort of clearance according to the French 
Court and considering the wide interpretation of the terms 
"bills and clearances, his action can be compatible with fraud. 
Wide comprehension of the term "clearance" enables the 
foresaid court to consider the abuse of electricity power as 
fraud when it is not in accordant with the criminal description 
of theft (Habibzade, 2010 (1389), 150-151).    
Considering the use of the term "etc" in the article one from 
law of enhancement of punishment for perpetrators of 
embezzlement, bribery and fraud by the legislator, blank 
signed document, declaration, letter of intent, and any 
documents which cause or removes a right or commitment, 
can be among the allegorical examples of the legislator.  
Considering the indicated subjects, what seems right and 
admitted by most of jurists, the legislator and juridical 
procedure is that the subject of fraud can include both 

movable and immovable properties. For in the article one 
from law of enhancement of punishment for perpetrators of 
embezzlement, bribery and fraud, the legislator generalizes 
the fraud subjects to movable and immovable properties by 
using the term "property" and there is no reason to make it 
specific to movable properties, on the contrary, the 
unconditional use of the term "property" indicates that it 
includes all properties, whether movable or immovable. 
To confirm this, in the notion 7.8227, approved on March 1, 
1995, (10th of Esfand, 1373), Administration of Legal Affairs 
of Juridical System announced that generality and predication 
of property includes movable and immovable properties.  
As to the matter that a virtual property can be a fraud subject 
or not, there are some differences between the viewpoints of 
law professors, but what seems right and admitted by most of 
them (same, 154) is that a virtual property can't be a subject of 
fraud. 
What is achieved by the swindler through fraud should be a 
property owned by another person. About this, one of the law 
professors, states: "the ownership of the taken property 
including movable and immovable properties by another 
person as a condition for fraud. Thus if someone takes his 
own property out of someone else's hands, through using 
circumventive tools, lies, maneuvers and delusion, (even if the 
property have been legally held by that possessor) the convict 
hasn't committed fraud" (Mir Mohammad Sadeghi, 2006 
(1385), 81). 
Of course if one takes any properties from others through trick 
or wile, the French Supreme Court would consider it as fraud 
even if the swindler is rightful (Habibzade, 2006 (1385), 129). 
As to atonement, it would be right if the perpetrator is rightful 
owner of the original property and if the original property 
exists and the possessor avoids giving it back, he can take it 
back through using deception and circumventive maneuvers. 
As to the religious atonement, it seems to be fraud and wrong, 
because here, the perpetrator doesn't have an objective right 
about the property and in fact, the taken property is not his but 
someone else's, besides, at the present age and under the 
dominance of law on society, one can't enforce the law 
himself and this might cause an anarchy and inconsistence 
within the society. Besides the willingness and consent of the 
possessor has been violated here and if all of the fraud 
conditions are realized, it would be an example of fraud. 
There is a difference between viewpoints of jurists about the 
possibility of the fraud realization on shared ownership 
properties by the partners, and even the law has remains silent 
about this. Of course, from the viewpoint of the author, the 
fraud can be realized, for in the crimes against properties, the 
legislator of the Islamic Republic of Iran basically supports 
the individual ownership. Thus each partner can apply the 
shared properties equal to his own share which would be right 
if other partners are content and this content is not achieved 
through delusion and deception, though the partner con only 
possess his own share. As to French criminal law, just as 
stealing shared properties is placed under the criminal title of 
theft and there are no different viewpoint toward this, fraud 
follows this procedure as well, and swindling shared 
properties is considered fraud (Gattegno, 2007, 215). In fact, 
as a result of a great number of verdicts approved by criminal 
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branches of French Supreme Court, there is no difference of 
view toward this matter in French Law.  
Another point which should be considered is that the existence 
of an owner is required for the ownership of property by 
others in fraud, so that the swindler can deceive him through 
using circumventive maneuvers and make him consign his 
properties. Thus, fraud can't be realized on properties which 
have no owner or those with unknown owners, also public 
properties which are owned by all members of society and not 
a particular owner. 
As to French Criminal law, according to article 313-1 of Penal 
Code, it is specified that fraud is also possible about providing 
services or accepting actions, but in Iran, what can apparently 
be understood from the article one of the law of enhancement 
of punishment for perpetrators of embezzlement, bribery and 
fraud, is that the subject of crime should be materialistic 
which doesn't include services (Zeraat, 2006 (1385), 70). 
 
C. the tool and its qualities 
In some crimes such as fraud, the applied tool and its qualities 
affect the realization of crime. As to fraud, it seems that the 
Persian legislator has used this term intentionally following 
the French legislator, and seeks some purposes through this 
choice, though terms "action" or "act" haven't been used and 
the legislator has used the term "tool" instead.   
Tools include material and tangible items such as document, 
statute, etc and an immaterial and estimative item like a lie or 
a contract (a mare contract which is not reflected in an 
objective and material affair) can't be called a tool. The article 
one recounts some items and assigns them as tools and 
considering the phrase "and through one of the mentioned 
tools" and the concept of tool itself, it can be said that the rule 
aims to reflect all of the counted items such as name forgery, 
or unreal authorities besides a tool (an objective and tangible 
one), otherwise they can't be called tools. 
Juridical procedure of Iran also emphasizes on this matter, and 
the Supreme Court has approved a verdict about that. The 
verdict 307 approved by second branch of Supreme Court of  
Iran on December 24, 1941 (third of day, 1320) indicates: 
"According to article 238 from General Criminal Law, in its 
verdict, the court should declares how the convict have taken 
the money from the complainant in order to reveal the applied 
circumventive tool." Therefore, considering the definition of 
fraud, the circumvention and unreality of the tool, whether in 
its form or nature, is delimitated and it is among the most 
important bases which forms the fraud crime.  
The circumvention of the fraud tool can be characterizes 
through conferring to traditions. I.e. it should potentially be 
able to divert the minds of ordinary people in such condition 
and deceive them; the whole society should cognize it as a 
circumventive action but not in a way that its unreality can be 
easily recognized.  
Some of the law professors have issued another condition 
about this matter indicating that when in a particular 
condition, deceiver who is aware of the credulity of his 
addressee, applies a trick which can affect no ordinary human 
being but that particular addressee, and he obtains a property 
through that deception, he has clearly committed a fraud 
(Darvish, 2005 (1384), 138). They consider the action of the 

perpetrator who has used circumventive maneuvers (which are 
not typically deceptive even according to tradition) being 
aware of the credulity of the victim, a crime, and they have 
somehow accepted a typical criterion among the community, 
but for particular individuals like the one in the foresaid 
example, they admit personal criteria. However what seems 
accepted by most of the law experts and in accordance with 
the restrictive interpretation of criminal law is that the 
circumventive maneuvers and tools should be typically 
deceptive, i.e. they should be able to deceive an ordinary 
human being. 
Thus, in his verdict for any case, the court judge should 
investigate and evaluate the perpetrator's action based on the 
tradition and habits of the society in order to reveal if the 
circumventive tool applied by the perpetrator is traditionally 
considered unreal and circumventive or not. If it is not merely 
unreal, the case is not included by fraud sentence.   
According to the general principal, "the proof is on the 
complainant", the investigation form to prove the 
circumvention of the tool and the use of circumventive tool is 
on complainant and prosecutor's office and they should prove 
the use of circumventive tools by the fraud culprit through one 
of the mentioned methods in article 238 of the general public 
penal code.  
The circumvention of the tool should be reasoned by sensible 
and tangible exterior histrionics. Besides, the use of 
circumventive tool should be the final and single cause to 
achieve other's property, providing that this property wouldn't 
be achieved or in other words that fraud wouldn't be realized 
without the application of that circumventive tool.  
Meanwhile, the application of circumventive tools and 
maneuver should happen be prior to the achievement of 
property, and occurs before that. Therefore the twentieth 
branch of the Supreme Court of Iran emphasizes on the 
necessity of the priority of circumventive maneuvers to the 
delusion and in the verdict 670, approved on November 7, 
1992 (8th of Aban, 1371) comments: "the priority of 
circumventive tools to other's properties, is legally among the 
main conditions of fraud realization and its differences with 
other financial crimes." 
The fact that circumventive tools are not delimitated and they 
should be distinguished by the judge, might be criticized since 
it causes a juridical anarchy or it is against the principal of 
legality of crimes and punishment. But, these criticisms are 
rejected, and the move of legislator to make these methods 
allegorical is admirable, for as a result of the improvement of 
technology and instruments, each day, there would be new 
maneuvers and methods and their delimitation prevents the 
persecution of professional swindlers, and the Persian 
legislator who has delimitated the circumventive maneuvers 
have been also criticized by jurists of his country. The article 
336, of the criminal law of Egypt and the article 417 from the 
criminal law of Jordan, has also delimitated the circumventive 
maneuvers (Zeraat, 2006 (1385), 37). 
In fact, considering the improvement of technology and mess 
mediums and development of computer, satellite and Internet, 
in order to prevent crimes, it is necessary to adjust the law in a 
way that firstly, it regards the principal of the legality of 
crimes and punishments and not to waste individual rights, 
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and secondly, professional swindlers can't use the legal 
vacuums for financial abuse because of the lack of law or 
inclusion of law or a law which include new examples. Thus it 
would be very useful not to delimitate the examples of 
circumventive tools in a law. The allegorical examples of 
circumventive tools indicated in the article one from the law 
of enhancement of punishment for perpetrators of 
embezzlement, bribery and fraud are:  
A) Deceiving people about the existence of corporations, 
firms, factories or unreal institutions. 
B) Deceiving people about having unreal properties or 
authorities. 
C) Making them hopeful about unreal affairs. 
D) Scaring them from unreal incidents or events. 
E) Adopting a false name or title. 
Other circumventive tools (undefined circumventive tools) 
used in considered actions in fraud are usually circumventive 
maneuvers. Circumventive maneuvers are among the main 
elements of the financial element of fraud. In fact, the 
swindler deceives the individual and takes his properties 
through these circumventive maneuvers. Circumventive 
method or maneuver refers to a combination of exterior 
actions and conspiracies along with particular skills which can 
be called a subtle deception and includes expository moves 
aiming to materialize the deception and make the unreal 
affairs seem right and real (Habibzade, 26, 1377).  
According to the French juridical procedure, maneuver means 
a combination of exterior actions and conspiracies along with 
particular skills which can be called a "subtle deception"; but 
in fact, circumventive maneuvers illustrate the basic concept 
of a deception which ends in fraud and other deceptive 
methods are also deduced from this concept (Alkhani, Yosof 
Alhakim, 1994 (1415), 366). 
In its verdict approved on February 27, 1880, France Court of 
Appeal states: "the purpose of circumventive maneuver is to 
perform expository actions in order to make the trick and 
deception more tangible and reflect it in a materialistic form 
and make a right and real appearance for his stated unreal 
affairs (same, 367)." Although the term maneuver hasn't been 
used in the old or modern criminal law of France, according to 
the French law, jurists have required the realization of 
makeover for the realization of fraud (Pradel, 2001, 566).   
In the Law of Iran, the criterion applied to distinguish 
circumvention of maneuvers or tools depends on tradition and 
juridical view which is indicated in several verdicts of 
Supreme Court and a set of theories by Administration of 
Legal Affairs of Judiciary System. Of course, according to the 
authors, a typical criterion shouldn't be considered in order to 
distinguish the circumvention of tools and maneuvers. For the 
individuals of a society are in different levels of education and 
awareness and there are differences between an old simple 
villager and a university professor, or a callow youth and an 
experienced police officer. Besides, swindlers are usually 
smart and intelligent and they go to individuals who can be 
easily deceived, and give their properties. In some cases, these 
individuals are very smart and they can deceive experienced 
people as well and if it wasn't like that, swindlers would easily 
be recognized, introduced to police and captured. The 
legislator intends to support all members of society in which 

there are credulous and simpleminded individuals who should 
be supported as well. They shouldn't remain legally 
unprotected just because they are credulous and they haven't 
watched their properties, or the applied maneuvers by the 
swindler haven't been typically circumventive. It seems that in 
fact, swindlers are being supported by law, not the fraud 
victims. Thus, they investigate the status of each victim and 
then smartly decide about the circumvention of their 
maneuver considering his personal and educational condition. 
In fact, a combination of two criteria can be in accordance 
with justice. Of course, the legislator hasn't pointed out any 
particular example of fraud in the French law. 
 
D. victim's delusion  
Discontent of the owner is required for the realization of all 
crimes against properties, the difference of fraud is that the 
victim consigns his properties with absolute content which 
seems to be real, but in fact, it has been resulted through 
delusion and deception of the victim and derived by the use of 
circumventive tools and maneuvers by the swindler. In fact, 
this condition (victim's delusion) is distinct from the condition 
which requires the circumvention of the applied tools by the 
swindle, for not only the applied tools by the swindler should 
be "traditionally" circumventive, but also the victim should be 
"actually" deceived and "contently" comprise hid property to 
the swindler and the requirement of victim's delusion and 
deception should be his unawareness of the circumvention of 
the applied tools by the swindler, otherwise, no delusion has 
taken place and fraud hasn't been realized. 
Even the juridical procedure notifies this matter in verdict 73 
approved by the second branch of Supreme Court of Iran on 
April 9, 1957 (first of Farvardin, 1336): "if several 
investigation discovery officers confer to the criminal to buy 
forged Dollars, although he offers them some, this is not 
beginning a fraud, for the unawareness of individual of the 
intention of perpetrator to use circumventive tools, is required 
for the beginning a fraud." 
Considering the fact that from the beginning, the officers 
intend to achieve some forged Dollars which is realized, and 
they mainly go to the seller of forged Dollars with this 
purpose, and they have been aware that those Dollars are 
forged, no delusion has taken place and the officers hasn't 
been deceived, therefore, the owner of forged Dollars hasn't 
committed a fraud and if other conditions of the crimes 
subjected to the article 525 from Islamic Penal Law are 
realized, his charge can be investigated and punished under 
other criminal titles such as forgery and issuance of forged 
money. 
On the other hand, regarding the existing rules and 
regulations, the necessity of victim's delusion and deception in 
fraud requires him to be only a natural or legal person, for 
animals and objects can't be subjected to deception and no one 
can actually deceive a car or a dog. 
But the question raised here is that considering the necessity 
of the commitment of fraud against human beings and that the 
term "people" have been mentioned in law, is it also possible 
to commit fraud against government? About this matter, in 
theory 7.2350 approved on June25, 1994 (fourth of Tir, 1373), 
the Administration of Legal Affairs of Juridical System 
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indicates comments: "considering the definition of fraud in 
article one from the law of enhancement of punishment for 
perpetrators of embezzlement, bribery and fraud, the adverb 
"other" which has been mentioned in that article, includes 
government and other individuals, so it can be said that there 
are examples of fraud against government performed by 
ordinary individuals, and the law mentions the term "people" 
because of its predominance, for the fraud is usually 
committed against people but it is not limited to non-
governmental targets." 
Therefore, it should be said that legal individuals and 
government can't be deceived but the governmental fraud is 
distinguished to be possible considering the mentioned 
consultative theory, because the representatives and their 
employees who are all human beings can be deceived and 
consign the governmental properties.   
There are two theories issued about the criterion of 
circumvention of maneuvers and tools used by the fraud 
perpetrator: typical (objective) theory, and personal theory. 
According to authors, unlike distinguishing the circumvention 
of maneuvers, here we shouldn't apply a typical criterion to 
distinguish deception, for in this way, we exclude many 
members of society from the legal support, for swindlers are 
generally smart and they track simple minded people who can 
be easily deceived. It must be mentioned that there are 
differences between a simple old villager and a university 
professor, or between a simple worker and a police officer. 
Therefore, in order to support such individuals, the court 
shouldn't be limited in cases related to their delusion, so that it 
can investigate the personality and social and educational 
situation of the victim.  
 
E. Criminal result 
Fraud is among conditional crimes and the realization of result 
affects on the realization of crime itself. According to the 
legislator's specification in the article one from the law of 
enhancement of punishment for perpetrators of embezzlement, 
bribery and fraud, taking other's property is the required result 
for the fraud realization which places this crime among 
conditional crimes. On the other hand, it is not the swindler, 
who takes one's property, but the owner himself, who 
voluntarily consigns his property to the swindler; but this 
consignment, is caused by his deception, i.e. the owner's 
content is incorrect.  
Anyhow, we should pay attention to the purpose of a criminal 
result in fraud, is to take (possess) other's property which 
often damages the victim, and even if in some cases, the 
damage hasn't been realized, and the victim hasn't undergone 
any loss, the possession of his property by the swindler can 
merely realize the crime of fraud. Therefore, the dispassion of 
victim from his own property is enough to realize fraud, 
whether he undergoes a loss or not. But it seems that if the 
swindler's possession is not realized, neither is fraud, even if 
there are some damages.  
There is particular evolution in French Criminal Law about 
the admission of loss as an independent element. In1810, there 
was no mentioning of loss element among the legal elements 
as an independent condition, but in the recent Criminal Law, it 
has been clearly predicted by the legislator. Nevertheless, 

French jurists have considered the consignment of the 
property (by the victim because of delusion) equal to 
realization of the loss. On the other hands they haven't 
necessitated the swindler's profit for the realization of fraud 
(Pradel, 2001, 576) which can be a particular difference of 
financial and moral element of fraud between the criminal 
laws of France and Iran. That's why some of the verdicts 
approved by the penal branch of French Supreme Court 
emphasize that fraud can be proved by victim and it doesn't 
depend on the realization of any damages while the property 
was being consigned to the perpetrator because of a delusion 
derived by circumventive maneuvers.5 

 
F. Causal relationship 
The existence of a cause-and-effect relationship (causal 
relationship) between the use of circumventive tools and 
maneuver by the perpetrator, victim's delusion and deception, 
and the consignment of the property by him is required for the 
realization of fraud. In fact, here are two causal relationships, 
one between circumventive maneuvers and victim's delusion, 
another, between the victim's delusion and property 
consignment; if, for any reason, there is no causal relationship 
between these components, the fraud wouldn't be realized.  
Twentieth branch of the Supreme Court of Iran emphasizes on 
the necessity of the priority of the use of circumventive 
maneuvers to the delusion and in verdict 670 approved on 
November 7, 1992 (8th of Aban, 1371), it comments: " the 
priority of circumventive tools to other's properties, is legally 
among the main conditions of fraud realization and its 
differences with other financial crimes." 
Besides, the persistent penal vote 1374.28 approved by 
general council of Supreme Court of Iran on November 7, 
1995 (8th of Aban, 1374) indicates: "… for the realization of 
fraud, the use of circumventive tools should be prior to 
achieving other's property …" 
Of course, the existence of a causal relationship should be 
proved in the court, so that perpetrator's action can be 
considered as fraud, and, the proof of the causal relationship is 
on prosecutor's office. If the causal relationship is not proved, 
the fraud wouldn't be realized. 
 
3. Moral element 
Fraud is among the intentional crimes and a fraud derived by a 
fault or negligence is not imaginable. For the realization of 
fraud, besides a general malice (to use a circumventive tool), 
there should be also a particular malice (to take other's 
property); the swindler should be aware of the circumvention 
of the tool while the victim shouldn't.  
A general malice in fraud is a voluntary and deliberate use of 
circumventive tools and maneuvers in order to deceive or 
tempt another person, so the mentioned crime would be 
realized if the person intentionally and deliberately applies 
some tools aiming to deceive others, while being aware of 
their circumvention (Shambayati, 1993 (1372), 377). Thus, 
the fraud perpetrator should be aware that what is he doing is 
a circumventive maneuver and he should also know that this 
circumventive maneuver can deceive or mislead the victim 
and make him consign his property, besides, he must know 
that the subject of circumventive maneuvers is a quack and 
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unfounded. As we have mentioned before, the perpetrator 
should also know that the property he is planning to take is 
owned by another person. 
D.R Ardabili, one of the Iranian jurists indicates: "Besides the 
general malice to commit deceptive actions in fraud, the 
perpetrator should also have a particular intent to take other's 
property, otherwise, for example if one uses circumventive 
tools in order to entrap his rival in unreal transaction and then 
them makes him bankrupt, this action can't be considered a 
fraud (Ardabili, 2005 (1384), 242)." 
Therefore, the particular malice in fraud is the intention to 
"take other's property". An important point about the "mental 
element" is that the proof of the existence of malice in 
perpetrator is on complainant and persecutor's office. Thus if 
they are not able to proof this malice, the perpetrator would be 
discharged from fraud conviction.  
As to French Criminal Law, possession of other's property 
through circumventive maneuvers is the moral element of 
fraud. Yet the perpetrator can possibly have different motives 
which are not effective. Nevertheless, the proof of 
perpetrator's malice for different subjects is on the Judge 
(Larguier, 2008, 202). In the criminal law of Iran and France, 
the motivation of fraud can't justify or avoid the realization of 
the crime, even if it is acceptable, justifiable and benevolently. 
Thus, one who uses tricks and circumventive maneuvers to 
collect people's money and vows to be expended as charity to 
help poor people or directly distributed among needy ones, 
would be prosecuted as a swindler.        
 
Conclusion 
Fraud is among the crimes against properties and ownership 
and the most important factor which makes if different from 
other crimes against the properties (theft, betrayal of trust, 
overdraft, etc) is the apparent content of the victim in paying 
money or delivering his property to the swindler. In fact, the 
swindler acts in a way that the owner or possessor of property 
would be deceived and consigns his property to the swindler 
contently. Even in French Law the consignment of victim's 
property is presumable with a content derived by delusion. 
Realization of such condition requires a performance of 
circumventive maneuvers and histrionics by the criminal and 
swindlers takes other's properties through tricks, 
circumvention and delusion considering the available tools 
and facilities. Of course, all of the tools applied by the 
perpetrator are not necessarily circumventive, and what he 
usually needs to meet his goals and deceive his victim, is a 
combination of circumventive and none-circumventive tools. 
There is certainly no doubt that the use of circumventive tools 
should be prior to possession of property and it should be 
done in order to achieve this property. Fraud is among 
conditional crimes, which requires the realization of its result 
i.e. taking other's property. 
In comparison of fraud in criminal laws of Iran and France, it 
was observed that there are a lot of similarities between the 
elements of this crime in these countries and the conditions 
are almost the same, except for some differences between the 
criminal law of Iran and France due to some items such as 
crime subject. For instance, the subject of fraud in French 
Criminal Law is an object, but in Criminal Law of Iran the 

subject is a property. As to French Law, the legislator 
considers the fraud of shared properties as a crime, but in Iran, 
the law has remained silent. Unlike the law of Iran, benefit 
can be a subject of fraud in French Law. 
There is particular evolution in French Criminal Law about 
the admission of loss as an independent element. French 
jurists consider the consignment of the property (by the victim 
because of delusion) equal to a loss and on the other hand, 
they don't require the fraud perpetrator's benefit for the 
realization of fraud which can cause a particular difference 
with the financial and moral element of fraud in Criminal Law 
of Iran. That's why some of the verdicts of the criminal branch 
of French Supreme Court emphasize on the matter that fraud 
can be proved by the victim and it doesn't depend on the 
realization of any damages while the property was being 
consigned to the perpetrator because of a delusion derived by 
circumventive maneuvers. 
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Abstract: Diseases such as chronic renal failure, lead to the hope level decrement by impairing the patient’s 
health and limiting the conditions. Hope level increment can change the patient’s view of the life and illness. 
Dignity therapy is a unique and short therapeutic approach, designed to decrease suffering, enhance the quality 
of life and bolster a sense of dignity for patients who are suffering from life-threatening or life-limiting illnesses. 
This study examines the impact of dignity therapy on hope level in patients with chronic renal failure 
undergoing hemodialysis.This is a two-group experimental research with pre test – post test design, which was 
studied on selected hospitals of Mashhad. Seventy four patients with chronic renal failure, undergoing 
hemodialysis were involved in the study after obtaining informed consent. They were randomly assigned in two 
groups; 36 patients of even days were chosen as the intervention group and 34 patients of the odd days assumed 
to be the control group.  In the intervention group, dignity therapy has been done in two 45-60 minutes sessions.  
The patient’s words have been tape recorded, written, edited, and finally the "generativity document" created 
and has been shared with the patient's intimates. Hope level of patients studied before and 1month after the 
intervention by the Herth's hope index questionnaire and the collected data has been analyzed by SPSS software 
(Version 11.5); in which, Wilcoxon and Mann-Whitney test were applied in the analysis.Although, there was no 
significant differences in mean score of hope before the intervention between the two groups (p=0.832), one 
month after dignity therapy the mean score of hope for intervention group (34.1±2.6) and control group 
(32.4±3.90) revealed a significant statistical differences (p=0.038). Also, comparing the mean score of hope in 
intervention group in the pre test (32.2±3.22), and post test (34.1±2.6), represented a significant statistical 
difference (p=0.000), while this change in control group was not significant (p=0.188).Dignity therapy increases 
the hope level in hemodialysis patients. Therefore, by planning and performing such interventions the hope level 
in chronic renal failure patients can be increased. 
[Vaghee S., Rabbani Javadi A., Mazlom S.R., Davoudi N., Modares Gharavi M. and Zare M.. The Effect of 
Dignity Therapy on Hope Level in Patients with Chronic Renal Failure Undergoing Hemodialysis. Life Sci J 
2012;9(4):3722-3727]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 552 
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INTRODUCTION 

The chronic illnesses have considerable effects on 
the patients’ lives and change their view of the 
life(1). One of these diseases is the chronic kidney 
disease (CKD), which needs dialysis(2). Today, the 
kidney diseases are of the major health problems in 
communities. In (CKD), the kidneys become 
unable to exert the products of metabolism and 
their regulating actions, therefore toxins remain in 
the body and the electrolyte and acid-base balance 
will become disrupted(3). 

The CKD patients are faced with a debilitating and 
lifelong limiting condition. Moreover, they become 
dependent on multiple groups of caregivers to use a 
device, which controls their life and comfort (4). 

Threatening situations and changes in the life, can 
affect the hope level in people(5), which limited 
physical activity, and physical defects will decrease 
the hope level (6). 

Hope is an essential element in all of the life 
aspects and is necessary for a healthy life(5). 
Understanding the concept of the hope is important 
for the nurses and appears to be an important factor 
in the effectiveness of psychological interventions 
and coping with chronic illness (7). In various 
cultural and scientific views, hope has different 
definitions. Snyder says: hope is not a passive 
emotion that only emerges in the dark moments of 
the life, but it is a process of recognition, in which 
people specify their goals, create ways to achieve 
them and develop the motivation to implement 
these ways and continue this process. These three 
components of hope are known goals, pathways 
thinking, and agency thinking. (8) 

Banson Ward (2006) in the review of studies about 
hope says high levels of hope are associated with 
physical and psychological health, self-worth, 
social network and positive thinking(9). 

Snyder (2006) concluded in his research that there 
is a significant correlation between high levels of 
hope and positive emotions, and also between low 
levels of hope and negative emotions. Hence, low 
levels of hope predict depressive symptoms,  that 
are independent of diagnosis symptoms and coping 
strategies(10). 

Hope is an important factor in patient’s care, which 
includes treatment, rehabilitation, and palliative 
care(11). According to this, hope level increment in 
patients with chronic renal failure can change their 
views of life and disease(12), and nurses by their 
presence, talking to the patient, giving information, 
polite and honest interacting, are able to affect the 
patients’ hope level (13). 

Since there is always the possibility of neglecting 
emotional and social requirements during the 
process of meeting the physical needs of patients, 
the best way to reduce these individuals’ demands 
are interventions, in which not only the physical 
treatment, but also psychological and social 
therapies are considered (6). One of these 
interventions is dignity therapy, which is one of the 
palliative care types and is considered as a 
psychotherapy, which is unique, personal and 
short-term, in order to enhance the quality of life, 
increase the hope and life expectancy, and creating 
a sense of purpose and well-being for people who 
are suffering from life-threatening and life- liming 
diseases(14). 

According to the importance of psychological 
conditions and hope in hemodialysis patients, and 
the fact that dignity therapy is known as a way of 
improving psychological conditions in patients who 
are suffering from life-threatening disease; and also 
the fact that none of the researches were done on 
effectiveness of this method on hope level among 
hemodialysis patients in Iran and other countries, 
we decided to focus on this topic. The results of 
this study not only support these patients, but also 
help other researchers in this context. 

 

 MATERIAL AND METHODS 

This is a two-group experimental research with pre 
test – post test design which was studied on 
selected hospitals of Mashhad city. Subjects  were 
the patients who were undergoing hemodialysis and 
had been referred to dialysis centers in Imam reza, 
Hefdah shahrivar and Hasheminejad hospitals of 
Mashhad in 2012. Inclusion criteria were willing to 
participate in the research and completing the 
informed consent form , be aware of their disease, 
willing to have at least 6 months hemodialysis 
treatment, being in the 18-70 years old range, 
having the ability to reading and writing (in order 
to answer the questionnaire), having physical 
ability without cognitive impairment (according to 
Mini Mental Status Examination Score) to 
attending in the interviews and responding to the 
questionnaire, not having drug abuse, not having 
major psychiatric disorders (such as Schizophrenia, 
Paranoid disorder and major depression), not using 
effective psychiatric drugs, not travelling more than 
4 weeks and not immigrating from Mashhad to 
other cities during the next one month. 

The study received approval from the ethics 
committee of University of Medical Sciences in 
Mashhad. After taking informed consent, patients 
were allocated randomly in to two groups based on 
the days of the week. According to this, patients 
who admitted in dialysis centers on even days were 
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considered in the dignity therapy group and 
patients who arrived in the odd days were 
considered in the control group. In the intervention 
group after performing pre-test (assessment of hope 
level), dignity protocol questionnaire was given to 
the patient in order to think, after 24 to 48 hours, 
dignity psychotherapy sessions were conducted in 
45 to 60 minutes. Besides the session sound 
recording and after transcribing, editing and 
creating a document, in the third session 
manuscripts read to the patient and the necessary 
changes were made with the patient’s tendency. 
After that, the final generativity document was 
given to one of the patient’s intimates who was 
determined by patient. One month later, the post-
test (assessment of hope level) has been done. 

In the control group, patients who arrived in the 
odd days and desired to enter into the study were 
listed. Among these, equal number of patients with 
even days patients were selected randomly. Pre- 
test was done and post-tests were performed one 
month later. Sampling has been done in six months. 

Data gathering tools for performing this study were 
checklist of selecting study samples, questionnaire 
of demographic characteristics of patients, Herth 
Hope index and Mini Mental Status Examination 
Score (MMSE). 

Herth Hope index comprises 12 items and 3 
dimensions (cognitive-temporal, affective-
behavioral  and affinitive-contextual) that each of 
them are checked by 4 questions. Each item is 
graded based on a score from 1 (disagree), 2 (I’m 
not sure) and 3 (agree). But, the questions 3 and 6 
are scored inversely. The score of HHI is between 
12 and 36, and higher total scores indicate higher 
levels of hope. 

 Herth hope index has been translated into Persian 
by Abdi et al., (2007) and its validity has been 
confirmed(15). The brief mental condition 
questionnaire (MMSE) was used in the study of 
Foroghan et al., (2006) and the reported criterion 
validity was 78%(16). Also, reliability of Herth 
hope index has been confirmed by test-retest in 
patients with cancer with correlation of 84% and in 
kidney transplant patients was reported 78%(6). 

 Data was analyzed by SPSS (Version 11.5). 
Kolmogrov smirnov and Shapiro Wilk tests were 
used to evaluate the normal distribution of 
variables. In addition, Wilcoxon and Mann-

Whitney tests were used to examine the research 
objectives. 

 

Results 

The mean age of subjects in this study was 
49.0±12.8 years (20-70 years). .The most of patient 
were married 44.6% and had primary education 
81.1%. Duration of hemodialysis was 6.5 ± 
7.4years (0.5-26 years). All participants were living 
in Mashhad, they were Muslims and 69.9% of them 
were males. Among the patients in the intervention 
group, there were 38.9% retired ones, and 34.2% of 
the patients in the control group were housewives. 
The most common causes of kidney disease and 
require dialysis were diabetes mellitus 43/2% and 
hypertension 28/4%. Among the participants, 
20.3% experienced renal transplantation and 67.6% 
were candidates for kidney transplantation. 

 
Chi-square and t-tests were used to discuss the 
homogeneity of the variables in two groups. The 
results revealed that there were no significant 
statistical relations between the groups and all of 
variables, and two groups were homogeneous. 
Because the distribution of hope scores was not 
normal, in order to compare the mean scores of 
hope in dignity therapy and control groups, Mann-
Whitney test was used before and one month after 
the intervention. The results showed that in pre-
intervention stage there was no significant 
difference between the hope scores of the dignity 
therapy group (32.2 ± 3. 2) and the control group 
(31.7± 4.0). This means that these two groups were 
homogeneous (P =0.8), However one month after 
the intervention, the differences between mean 
scores of hope in the dignity therapy group (34.1 ± 
2.7) and the control group (32.4 ± 3.9) was 
statistically significant (P =0.038). 

To compare the mean scores of hope before and 
after the intervention for each group (intergroup 
comparison), the Wilcoxon test was used. Results 
revealed that in dignity therapy group, the mean 
scores of hope before (32.2 ± 3. 2) and after 
intervention (34.1 ± 2.7) had significant differences 
(P< 0.000); Although the results of the Wilcoxon 
test illustrated in the control group the mean score 
of hope before the intervention (31.7 ± 4.0) and 
after it (32.4 ± 3.9), had not significant differences 
(P=0.188).(table 2)
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Table 2: mean scores of hope in clients undergoing hemodialysis, before and after the intervention in dignity 
therapy and control groups. 
 

Group 
Test Total Dignity therapy 

 
Control 
  

Stage 

Mann-Witney 
test 
 

Mean ± SD Mean ± SD Mean ± SD Test 

Z=0.12 
P=0.832 

31.9±3.6 32.2±3.2 31.7±4.0 Before 
intervention 

Z=2.07 
P=0.038 

33.3±3.4 34.1±2.2 32.4±3.9 One month 
later 

  Z=3.391 
P<0.000 

Z=1.31 
P=0.188 

Wilcoxon test 
 

 

To compare the mean score of dimensions of hope, 
before and after the intervention, Wilcoxon test was 
used. Results for the mean scores of cognitive-
temporal dimension demonstrated that in dignity 
therapy group, before (10.4 ± 1.7) and after (11.1 ± 
1.4) intervention, there was a significant statistical 
difference (P= 0.002), while the difference was not 
significant in the control group (P= 0. 408). In 
affective-behavioral dimension, the differences 
between mean scores before (10.8 ± 1.5) and after 

the intervention (11.5 ± 1.0) was statistically 
significant (P= 0.012), however this difference was 
not significant in the control group (P= 0.110). The 
test results of affinitive-contextual dimension 
illustrated that in the intervention group, mean 
scores before the intervention (10.9 ± 1.1) and one 
month after intervention (11.4 ± 0.8) had 
differences significantly (P= 0.020), while in the 
control group this difference was not significant 
(P= 0.77).(table 3) 

Table 3: the mean scores of dimensions of hope in clients undergoing hemodialysis, before and after the 
intervention in dignity therapy and control group. 
 

 

 

Wilcoxon test 
 

Mean ± SD  
before 
intervention 

Mean ± SD  
After 
intervention 

 
  Hope dimensions     
                        
 
                                                    Group   
               

Z=3.15 P=0.002 1.7±10.4 11.1±1.4 intervention cognitive-temporal 

Z=0.82 P=0. 408 1.9±10.0 10.3±1.8 control 

Z=2.51 P=0.012 1.5±10.8 1.0±11.5 intervention affective-behavioral 

Z=1.59 P=0.110 1.4±10.8 1.4±11.1 control 

Z=2.28 P=0.022 1.1±10.9 0.8±11.4 intervention affiliative-contextual 

Z=0.28 P=0.776 1.2±10.8 1.2±10.9 control 
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Discussion 

Results of the study demonstrated that in dignity 
therapy group, before and one month after the 
intervention, the mean scores of hope had a 
significant change and the mean scores of hope 
increased about 2 points, while in the control 
group, this difference was not significant. 

The chochinove et al,.(2005) performed a study 
about dignity therapy for patients who are suffering 
from cancer and mentioned that 68% of the patients 
reported that dignity therapy has increased their 
sense of having a purpose (17).  

The results of the present study are consistent with 
Hall and colleagues (2011) results, in which dignity 
therapy has been done for patients who were 
suffering from advanced cancer. Their results 
showed that in both follow-up times (one and four 
weeks after dignity therapy), the intervention group 
reported a higher level of hope than the control 
group. Effect sizes were medium (partial η2=0.20 
and 0.15) and at one week follow up the difference 
was statistically significant (difference in adjusted 
means 2.55; 95% CI −4.73 to 0.36; P=0.02). (18). 

However, in another study, in which Hall et al,. 
(2012) performed dignity therapy on older adults, 
the impact of this therapy on the hope level was not 
statistically significant before the intervention and 
1 week (P=0.095) and 8 week after the intervention 
(P=0.20) .(19)  

In general, hope is known as an essential element, 
which affects all aspects of the life(20). Hong  and 
Raw (2007) consider family support, religion, 
acceptance and knowledge about the disease as the 
four factors, which help the patient’s hope 
enhancement(20). Actually, dignity therapy by 
inviting patient to engage to a dynamic process 
causes variations in the routine life of the patient 
which has been created during the process of 
coping with chronic illnesses such as chronic renal 
failure. In addition, speaking about the past, 
recalling memories, expressing wishes and sharing 
them with others through the "generativity 
document", makes the patient's life active, 
encouraging and creates goals in his life. 

 Moreover, this study’s results revealed that in 
dignity therapy group, mean scores of hope 
significantly increased after intervention in all 
dimensions of hope.  

Also in the study, mean scores of hope for 
cognitive-temporal dimension had a significant 
difference before and after intervention. 
Individuals, who have high levels of hope in this 
dimension, have a positive view of their lives; they 
do not have fears about the future, and have plans 

for today, tomorrow and the other days. The 
therapist tries to review the patient's goals and 
wishes of the past and future with him and by 
telling them to the patient’s family or intimates 
facilitate the way for the patient to achieve them(6). 

Also, mean scores of hope before and after the 
intervention for affective-behavioral dimension in 
intervention group, had significant differences. 
This dimension implies on the patient’s purposeful 
functionality. By increasing this level, the patient 
feels the sense of control and leading their lives. 
They are also able to remember their sweet and 
enjoyable moments. In fact, the therapist helps the 
patient as a source of hope and cooperates with the 
patient and his family or intimates by improving 
their patience and also paying attention to the 
patient(6). 

The results also demonstrated that mean scores of 
hope for affinitive-contextual dimension in the 
intervention group had significant differences 
before and after the intervention. This dimension 
indicates the relationship between one and others 
and also the God as the superior power. The 
therapist tries to improve the relations between the 
patient and others by expressing the patient’s 
feelings to his intimates(6). 

Conclusion 

According to the results of this study, it can be 
concluded that the dignity therapy increases the 
hope in hemodialysis patients. Therefore, it is 
recommended to apply this therapeutic method for 
hemodialysis patients in clinical environment. 
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Abstract: From the early centuries, Adolescence is mentioned as a period of challenges and opportunities for 
understanding oneself within the social context. A well-known note from more than 100 years ago describing 
adolescence as “storm and stress), is still addressed by psychologists. Adolescence is typically divided into three 
periods: early adolescence (ages 13-14), middle adolescence (ages15-18) and late adolescence (age 19 to adoption of 
adult roles), this research has been studied as a case study on Indian and Iranian teenager boys which considers some 
of their characteristics such as anxiety, identity and mental health   , which describe these three characteristic and 
give information about them. Available scheme is a survey on mental health, anxiety and identity observation and 
also it’s attributes in Iranian and Indian teenager boys that this order has comparatively accomplished. A used tool 
had been Berzonsky’s identity questioner and has been applied by using variance analysis and T test in comparison 
with effective significance and insignificance parameters toward people’s identity. Identity style is characteristic of 
an individual who at identity formation passively accepts models, is conscientious and concentrated on the aim. The 
individual adapts his behavior to norms and expectations of others, so he is oriented conformal. Result indicates that 
this statistical society‘s culture, gender, depression, anxiety ,normative identity ,number of siblings and their 
residency and also positive correlation between diffuse identity and thought problem would have effect on them. 
[ Hakimeh Aghaei, Waheeda Khan, Ahmad Reza Baghestani. Evaluation and comparison identity style scales 
and Mental Health in Indian and Iranian Adolescents Males. Life Sci J 2012; 9(4):3728-3734] (ISSN:1097-
8135). http://www.lifesciencesite.com. 553 
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Introduction 

Mental health is more than the mere lack of 
mental disorders. The positive dimension of mental 
health is stressed in whose definition of health as 
contained in its constitution: “Health is a state of 
complete physical, mental and social well-being and 
not merely  the absence of disease or infirmity.” 
Concepts of mental health include subjective well-
being, perceived self-efficacy, autonomy, 
competence, intergenerational dependence and 
recognition of the ability to realize one’s intellectual 
and emotional potential. It has also been defined as a 
state of well-being whereby individuals recognize 
their abilities, are able to cope with the normal 
stresses of life, work productively and fruitfully, and 
make a contribution to their communities. Mental 
health is about enhancing competencies of 
individuals and communities and enabling them to 
achieve their self-determined goals.  

According to (Bacová, 1998) identity is a 
cognitive process in which an individual experiences 
the value of oneself identity formation through social 
environment. Although identity is not defined 
uniformly, several psychological approaches agree 
that development of personal identity is influenced by 
social and cultural environment, which surround 

personality. Identity structure is in this way formed in 
a dynamic process. Identity is the process of claiming 
membership in social world, standing for something, 
being known for whom one is. Once constructed, 
identity then forms the framework for adulthood. 
Identity is both process and product. It is an 
unfolding bridge linking individual and society, 
childhood and adulthood. To understand identity 
then, we must be able to think about its basis in the 
individual and its realization in adult purpose. 
Because identity forms the foundation of adult life, as 
a society we have a large stake in seeing that this 
takes place as optimally as possible. Many 
psychopathological disturbances observed among 
some adolescents are accompanied by disturbances in 
identity.  

During adolescence the development to 
sense identity is crucial task (Erikson , 1959).  
Erikson’s concept of identity has been as important a 
contribution to the social sciences in the second half 
of the 20th century as Freud’s concept of the 
unconscious was to the first half of 20th century. With 
Eriksson’s understandings of identity came in focus 
on the roles not only of one’s biological and 
psychological foundations, but also of cultural 
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contributions to the ways in which one both shapes 
and is shaped by the surrounding milieu. 
  The field of identity research has expanded 
so much over the past three and a half decades that 
virtually every major textbook on adolescent 
development contains a significant section on identity 
development and a discussion of Erikson’s writings.  
In addition, there are now at least four English – 
Language social science journals that include the 
word identity in their titles and focus upon the 
interplay between the individual and context in 
shaping the course of the human life cycle. What is 
identity and how does it change as well as remain the 
same over the course of one’s life span?  Research 
provides a synthesis of theory research and practical 
consequences of the identity – formation process 
during the years of adolescence and adult life and 
attempts answer these questions. Erikson’s 
psychological approach to identity theory is an 
integration of historical, biological, psychological, 
and socio-cultural forces.  Identity is a complex 
entity. Over the past 60 years, and understanding 
both of what identity means and how it evolves over 
the course of the life span have been the inspiration 
for many theoretical writing as well as numerous 
research investigations (Kroger, 2006).   
  For example, identity disturbances are 
evident in identity disorders and borderline 
personalities (American Psychiatric Association, 
1987). While not explicitly writing of the identity 
crisis, Masterson’s (1988) ideas on borderline 
adolescents are quite salient to identity disturbances 
found in this form of psychopathology. In summary, 
the presence of psychopathology in adolescence, 
particularly borderline and narcissistic disorders, is 
strongly implicated in identity formation. Borderline 
disturbances bear strong resemblance to identity 
diffusion in that some borderline adolescents simply 
drop out of the identity search and commitment 
process. Other borderline adolescents may be 
susceptible to making foreclosed commitments at the 
urging of strong authority figures. Narcissistic 
disorders also pose problems in identity formation of 
adolescents. It has been suggested that this group of 
adolescents is at risk for identity foreclosure. Self-
exploration is too threatening to the narcissistic 
individual who rigidly defends the fragile sense of 
self. 

In poor countries, mental illness tends to be 
grossly neglected by health systems. Diseases tend to 
get prioritized.. However, emotional distress and 
mental illness are embedded within and cannot be 
separated from language, and cultural, social and 
political context.. Those who are mentally ill are also 
subject to stigma, sometimes feared, and sometimes 
cared for in inhumane conditions. These crucial 

issues are not addressed directly but are highlighted 
in some of the case studies that accompany this 
chapter on the Global Health Watch website.  

Mental health problems are wide-ranging 
and include depression, schizophrenia, anxiety, 
stress-related disorders and substance abuse. They 
may be mild and temporary or chronic and severely 
disabling and affect all ages. Mental health problems 
also include organic disorders such as dementia and 
mental retardation (but not epilepsy, which is 
sometimes wrongly seen as a mental disorder). Poor 
mental health can also result in poorer outcomes 
associated with other diseases such as cancer, 
HIV/AIDS, diabetes and cardiovascular disease 
(Prince, 2007).   

The World Health Organization (2003) 
estimated that13 percent of the worldwide burden of 
disease is due to mental health problems, although 31 
percent of countries do not have a specific public 
budget for mental health (Saxena, 2007). In addition, 
each year nearly a million people take their own 
lives. Rates are highest in Europe’s Baltic States 
where around 40 people per 100,000 commit suicide 
annually. However, the incidence of suicide is widely 
under-reported because suicide is considered a sin in 
many religions, a taboo in many societies, and a 
crime in others. 

Suicide is among the top three causes of 
death of young people aged 15-35 (WHO, 2002) and 
is one of the leading causes of death of young women 
in India and China. In spite of the burden of mental 
illness across the world, 40 per cent of countries have 
no mental health policies. Thirty-three countries with 
a combined population of 2 billion invest less than 1 
per cent of their total health budget on mental health 
(WHO, 2005). More than two-thirds of the world’s 
population (68 percent), the majority of whom are in 
Africa and South Asia, have access to only 0.004 
psychiatrists per100,000 of the population, although 
these areas have an extensive network of traditional 
practitioners (WHO, 2005). 

 
Material and Method 

The issue of adolescent mental health can be 
seen from many overlapping angels.  For the 
promotion of their positive mental health, it is, 
therefore, necessary to understand and empirically 
evaluate their ideation, ideals, value system and the 
significant person ideologies and social institute 
affecting them or appealing to them. The mental 
health of children foreshadows the mental health of 
future generation of adults. Child and adolescent 
mental health services are a small part of the 
responsibilities of health and local authorities but the 
implication of poor attention to children’s and young 
people’s mental health are not only their and their 
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families continual suffering, but also a continuing 
spiral of child abuse, juvenile crime, family 
breakdown and adult mental illness, aloof of which 
can lead to more child and adolescent mental health 
problem. The theme for mental health week for the 
year 2003 was “Emotional and behavioral problems 
of children and adolescents”.  37% of the population 
in India in is under the age of 18 years  (WHO,  
2001). Identity represents the intersection of the 
individual and society. In framing identity, the 
individual simultaneously joins the self to society to 
the self. As a result, identity comes to serve not only 
as a guardian of the integration and continuity of self-
experiences, but also as a mechanism for shared 
meaning –making that embeds the individual with 
those with whom life will be lived. Eriksson’s (1950, 
1968)rich exposition of this process made it possible 
not only to better understand the adolescent transition 
but also to break ground for the study of adult 
development. In adolescence, young people first 
confront the challenge of finding a place for 
themselves in the larger social world. As children 
move toward and into adulthood, society begins to 
take them more seriously as members. Identity is the 
process of claiming membership in social world, 
standing for something, being known for who one is. 
Once constructed, identity then forms the framework 
for adulthood. Identity is both process and product. It 
is an unfolding bridge linking individual and society, 
childhood and adulthood 

The purpose of the present research was to 
study the, Identity style and Mental Health of Indian 

male adolescents. A total sample of 120 adolescents, 
60 each from India and Iran, were randomly selected 
from the school of Delhi and Iran in the age range of 
14-17 years. The tools used in the research were: 
Identity Style Inventory developed by Berzonsky 
(1997) Youth Self Report developed by Achenbach 
(1991).  The analyses of the data was group means 
and SD’s were calculated and t-test was applied to 
study the differences between groups on the 
dimension of Identity Style and Mental Health 
Pearson's product coefficient of correlation was also 
calculated to know the inter relation among the 
various dimensions of identity and mental health in 
the sample of Indian, Iranian, male adolescents.  
 
Result  

Inter correlation coefficients for male 
adolescents (Table.1) between various dimensions of 
identity style and mental health; and self- esteem and 
mental health indicate significant positive correlation 
between diffuse identity and thought problems. To 
elaborate further, more the adolescents avoid 
personal issues, procrastinate decisions until 
situational demands dictate their behavior and 
accommodate their identity in relation to the 
changing social demands, more thought problems are 
likely to be experienced. In other words, this identity 
style results in a fragmented and loosely integrated 
identity structure. Most characteristic of the 
diffuse/avoidant identity style is a low level of active 
information processing and problem-solving 
(Berzonsky,2001).  

 
Table 1:Inter-correlation Coefficients amongst the various dimensions of Identity Style and Mental Health of Male 
adolescents (N=120) 

 
Inter- correlations amongst the various 

dimensions of identity style and mental health for the 
sample of male adolescents are shown in Table It 
indicates significant positive correlation of 
diffuse/avoidant identity style with the mental health 
dimension of thought problem **(p<0.01). 
               Table 2 indicates significant t- values 
between Indian male and Iranian male adolescents on 
four dimensions of mental health i.e. anxious 
depressed, withdrawn depressed, thought problem, 
and externalizing. That is, Indian male adolescents 

had significantly higher mean scores than Iranian 
male adolescents on the measure of diffuse (i.e. 48.62 
> 40.90), commitment (i.e. 50.23 > 41.87), 
withdrawn depressed (i.e. 51.67 > 38.28), and 
externalizing (i.e. 49.93 > 42.80). However, Iranian 
male adolescents scored significantly higher mean 
scores as compared to Indian male adolescents on the 
dimensions of informational identity (i.e. 46.23 > 
41.42), anxious depressed mental health (i.e.  51.13 > 
40.45), and thought problem dimension of mental 
health (i.e.  51.40 >  30.12). 

 
 

Variables Mental 
health 

(overall) 

Anxious 
depressed 

With- 
drawn 

depressed 

Somatic 
problem 

Social 
problem 

Thought  
Problem 

Attention  
Problem 

Rule  
Breaking 
behavior 

Aggressive 
behavior 

Internalizing 
behavior 

Externalizing 
behavior 

Informational 0.02 0.06 0.42 0.03 0.01 0.05 0.06 0.10 0.00 0.04 0.14 

Normative 0.02 0.05 0.04 0.07 0.02 0.05 0.10 0.09 0.04 0.12 0.02 

Diffuse 0.00 0.13 0.18 0.06 0.07 0.24** .10 0.00 0.00 0.05 0.13 

Commitment 0.01 0.01 0.14 0.1 0.10 0.06 0.07 0.12 0.05 0.06 0.01 

Identity style 
(overall) 

0.09 0.03 0.03 0.00 0.12 0.01 0.10 0.08 0.15 0.01 0.01 
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Table 2:  Mean, SD and t- values on the measures Identity Style and Mental Health for Indian and Iranian Male 
adolescents (df=59)  

Measures 
 

Indian male Adolescents Iranian  male Adolescents  
t-value 
 

(N = 60) (N = 60) 
Mean  SD Mean  SD 

Identity 
Informational   41.42 12.01 46.23 11.33 2.26* 

Normative  47.87 10.33 50.60 10.65 1.43 

Diffuse  48.62 9.01 40.90 11.54 4.08* 

Commitment 50.23 10.01 41.87 12.83 3.98** 

Identity (Overall) 50.42 9.62 50.22 9.94 0.11 

Mental Health 
Anxious Depressed  40.45 10.34 51.13 10.40 5.64* 
Withdrawn Depressed 51.67 11.56 38.28 10.38 6.54* 
Somatic Complaints 51.27 10.30 50.17 12.42 0.53 
Social Problems 48.62 11.08 50.67 12.33 0.96 
Thought Problem 30.12 10.94 51.40 10.42 5.79* 
Attention Problem 49.20 10.53 49.33 10.02 0.57 
 Rule Breaking Behavior 49.92 9.57 52.25 9.36 1.35 
Aggressive Behavior 50.12 11.25 50.25 10.83 0.06 
Internalizing 50.15 10.54 51.23 10.37 0.57 
Externalizing 49.93 9.58 42.80 7.55 4.53* 
Mental Health (Overall)  49.58 9.72 49.98 10.28 0.22 
* p <.05; ** p <.01 
 

 
Figure 1: Mean score on the  significant measures of  Mental Health for  Indian and Iranian male  adolescents  
 

The male adolescents from India and Iran 
exhibited significant differences on the dimensions of 
informational identity, anxious depressed, withdrawn 
depressed, thought problem, and externalization. 
Indian adolescents displayed significant higher mean 

scores than Iranian adolescents on identity style 
dimension of diffuse identity, and commitment 
identity; and mental health dimension of withdrawn 
depressed and externalization. That is, Indian 
adolescents generally avoid personal issues and 
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procrastinate decisions until situation demands so. 
They also adhere to a set of convocations, goals and 
values. They feel discomfort, distress and intensely 
crave for a substance when use of that substance is 
stopped.  

Moreover, they generally exhibit more 
aggressive and rule breaking behaviors. Iranian 
adolescents showed more score on one dimension of 
identity style i.e. informational identity, and two 
dimensions of mental health i.e. anxious depressed 
and thought problem. That is, Iranian adolescents 
generally evaluate their worth, value, importance, or 
capabilities more than Indian adolescents. They seek 
out and evaluate information that is relevant for their 
identity before making committed decisions. 
However, they have a feeling of apprehension and 
fear characterized by physical, psychological and 
cognitive symptoms and have problem in 
concentrating or focusing thoughts over an issue or 
tasks in hand. 

 
Discussion: 

Depression in other age groups is linked 
with social isolation, alcohol and drug abuse and 
smoking (Hemenway, Solnick & Colditz 1993). 
Mood disorders can lead to an increased risk of 
accidents and injuries and poor physical and role 
function (Wells 1989).  

Other factors such as learning through 
experience or observation also have an effect on 
health behavior. For example, it has been established 
that drug use before the age of 15 years is highly 
associated with the development of drug and alcohol 
abuse in adulthood (Jaffe 1995). Environmental 
influences, such as poverty or societal and cultural 
norms, also affect health behavior (WHO 2001). 

A life-course approach helps in 
understanding social variations in health and mental 
health Exposure to experiences and environments 
accumulate throughout life, increasing the risk of 
adult morbidity and premature death if they are 
disadvantageous. Exposure to health-damaging 
environments during adulthood may accumulate on 
top of health disadvantage during childhood (Holland 
2000). This approach takes into account the complex 
ways in which biological, economic, social and 
psychological factors interact in the development of 
health and disease. Such an approach reveals 
biological and social “critical periods” during which 
policies that will defend individuals against an 
accumulation of risk are particularly important. The 
policies of modern “welfare states” can be seen to 
contribute in many ways to present-day high 
standards of health overall in developed countries 
(Bartley, Blane & Montgomery 1997). 

Mental health is fundamentally linked to 
physical health outcomes. Mental health status is a 
key consideration in changing the health status of a 
community. Health and behavior are influenced by 
factors at multiple levels, including biological, 
psychological and social. Interventions that involve 
only the individual, such as training in social skills or 
self-control, are unlikely to change long-term 
behavior unless family, work and broader social 
factors are aligned to support a change (Institute of 
Medicine 2001). 

Health promotion is an approach to 
improving public health that requires broad 
participation. It may be understood as actions and 
advocacy to address the full range of potentially 
modifiable determinants of health, including actions 
that allow people to adopt and maintain healthy live 
and those that create living conditions and 
environments that support health (WHO 1998a). 
Mental health promotion is an integral part of health 
promotion theory and practice. The interventions can 
be applied at population, subpopulation and 
individual levels, and across settings and sectors 
within and beyond the health field (Walker, 
Moodie&Herrman, 2004)). The personal, social and 
environmental factors that determine mental health 
and mental illness may be clustered conceptually 
around three themes (Lehtinen, Riikonen & Lahtinen, 
1997). 

There are complex interactions between the 
determinants of health, behaviors and mental health 
at all stages of life. A body of evidence indicates that 
the social factors associated with mental ill-health are 
also associated with alcohol and drug use, crime and 
dropout from school. An absence of the determinants 
of health and the presence of noxious factors also 
appears to have a major role in other risk behaviors, 
such as unsafe sexual behavior, road trauma and 
physical inactivity. For example, a lack of 
meaningful employment may be associated with 
depression and alcohol and drug use. This may in 
turn result in road trauma, the consequences of which 
are physical disability and loss of employment 
(Walker, Moodie & Herrman 2004).  

Kleinman (1999) describes the clustering of 
mental and social health problems in “broken 
communities” in shantytowns and slums and among 
vulnerable and marginal migrant populations: civil 
violence, domestic violence, suicide, substance 
abuse, depression and post-traumatic disorder cluster 
and coalesce. He calls for a research agenda and 
innovative policies and programmers “that can 
prevent the simply enormous burden that mental 
illness has on the health of societies resulting from 
the variety of forms of social violence in our era” 
(Kleinman 1999). The corollary is the need for the 
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development and evaluation of programmers that on 
the one hand control and reduce such clusters and on 
the other hand assist people and families to cope in 
these circumstances.  In this context, Weisz (1993) 
and Ollendick (1996) found an association between 
cultures considered collectivistic and internalizing 
problems anxiety depressed, withdrawn depressed. 
(Escobar 2000) found that some evidence that a 
strong family orientation may be a protective factor 
against mental health problems. Berman, Weems and 
Petkus (2008) examined the expression, prevalence, 
and incremental validity of identity problem 
symptoms in adolescence. Identity problem 
symptoms predicted psychological symptom scores 
beyond identity status, and identity status accounted 
for substantially less variance in psychological 
symptom severity when controlling for identity 
problem symptoms. Additional research on the 
relationship between identity problems and 
psychological adjustment is needed and greater 
attention to the role of identity issues in clinical 
practice is warranted.   

Aghaei and khan (2009) examined identity 
styles (informational, normative, diffuse- avoidant, 
commitment style) as a function of religion and 
gender on a sample of 120 (60 males & 60 females) 
with equal number of Hindu and Muslim students 
and showed that the identity construction is depended 
on gender and religion as normative identity style 
characteristic of conforming personalities, who 
acquire values: norms of authorities were dominantly. 
The informational and diffuse avoidant identity styles 
were least represented in these student. Gender also 
explained differences in commitment, indicating girls 
were high on identity commitment. The normative 
identity style positively influenced the identity 
commitment that means strength, stability of 
personality conviction about values, attitudes to itself 
and society as well. 
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Abstract: Human capital in every sense is one of the fundamental factors of development. No country can achieve 
sustainable economic development without substantial investment in human capital. The relationship between 
economic growth and human capital has been long recognized. Many studies especially in Western economies have 
shown that human capital has a positive impact on economic growth. However, economic growth also has a strong 
effect on human capital outcomes, both through private expenditures and government programs. Thus, higher 
incomes facilitate the achievement of other crucial human development objectives; it also has an indirect effect on 
human development. In Malaysia, human capital investment is becoming an important aspect of the development 
agenda for which a large percentage of its expenditure is being allocated.  
This study attempts to analyze the relationship between human capital and economic growth in Malaysia using an 
augmented aggregate production function growth model, we apply the bounds testing (ARDL) approach to 
cointegration  which is more appropriate for estimation in small sample studies. Human capital is represented by life 
expectancy at birth and public expenditure on education, while economic growth is measured using real gross 
domestic product. The data used for the analysis are gathered from various government agencies and world reports 
and the coverage is from 1980 to 2009. The study reveals that the traditional inputs i.e capital and labour are 
statistically significant in both the long-run and the short-run, having positive effects on economic growth in 
Malaysia. Government expenditure on education is only significant at 12.6 per cent level, while life expectancy is 
significant at 16.1 per cent. In other words, economic growth in Malaysia is very much input-driven i.e. by adding 
more and more resources into the same production function. Such growth is hard work and by the law of 
diminishing returns, cannot be sustained indefinitely. A large budget allocated to education does not translate into 
improvement in the quality of workforce and production process, innovation and technological advancement. 
Empirical results in this paper suggest that Malaysian education system must produce more efficient workforce to 
increase the contribution of human capital to its economic growth. A large budget allocation to education sector 
must be utilized optimally through providing education that tailored to the nation’s need.  Further human capital 
investment in the labour market is also needed to produce skilled workers. This argument is further strengthened 
when we look at the objective for improving human capital which is not merely to achieve a high level of economic 
growth but also to fulfill social needs.  
[Idris Jajri, Rahmah Ismail. An Analysis of Relationship Between Human Capital and Economic Growth. Life 
Sci J 2012;9(4):3735-3742] (ISSN:1097-8135). http://www.lifesciencesite.com. 554 
 
Keywords: Human Capital; Economic Growth; Cointegration; and Government Expenditure on Education 
 
1. Introduction 

Human capital plays a key role in both 
neoclassical and endogenous growth models 
(Mankiw Romer and Weil 1992, Rebelo 1991, 
Sianesi and Van Reenen 2003). In the neoclassical 
growth model, output is determined by capital and 
labour. Model used in exogenous growth theory 
consists of a production function equation in which 
economic output was the result of the sum of two 
inputs: labor and capital (Mankiw, Phelps, & Romer, 
1995). As capital and/or labor increased, then output 
increased by the same proportion as the inputs. 
Actual growth was exogenous to the model. Instead 
of looking at growth in the context of it being a part 
of the equation, theorists and economists excluded it, 
making it exogenous to the model. The neoclassical 
growth model of Solow (1956) focused on exogenous 

technological or population factors that determine 
output-input ratio. In this model the balanced path 
growth is achieved when the output and physical 
capital grow in tandem at the constant rate of labour 
force growth, i.e. growth in percapita output is 
always equal to the growth of the labour force, 
whereas technological progress is regarded as 
exogenously determined. This exogenous technology 
variable was meant to account for any discrepancies 
between what certain levels of capital and labor 
would indicate as the output and actual output, 
especially in cross-country comparisons. More 
importantly, it provided a vehicle for explaining the 
rate of growth over time. There is however a major 
weakness to Solow’s model. By keeping technology 
outside of the equation, Solow’s model could not 
explain “why” or “how”, or from where/what 
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technological progress came from (Cortright, 2001). 
The model therefore lacks quite a bit of explanatory 
power. 

The empirical results of this model indicate 
that physical capital and labour inputs cannot explain 
completely the growth of output (Schultz 1961, 
Denison 1962).  The findings show that the growth 
rate of output exceeds the relevant input measures 
suggesting that investment in human capital is 
probably the major explanation factor for the 
difference (Lucas 1988; Romer 1989). The extended 
neoclassical growth model adopts an endogenous 
growth concept by introducing effective labour as 
factor of production, where human capital is 
embodied in this measure. This model suggests that 
endogenously accumulated human capital has a direct 
impact on the productivity of labour, while the 
exogenous growth model regards human capital as 
given and it is not determined within the system. 

Hence, a good way of generating economic 
growth is through educational development. The 
basic importance of education is to enable individuals 
with knowledge and the ability to apply that 
knowledge. Education is therefore commonly 
regarded as the most direct avenue to rescue a 
substantial number of people out of poverty since 
there is likely to be more employment opportunities 
and higher wages for skilled workers. Furthermore, 
education can enable children’s attitudes and assists 
them to grow up with social values that are more 
beneficial to the nation and themselves. 

The theoretical basis of education on 
economic growth is rooted in the endogenous growth 
theory. Endogenous growth economists believe that 
improvements in productivity can be linked to a 
faster pace of innovation and extra investment in 
human capital. There is also a central role for 
knowledge as a determinant of economic growth. 
Endogenous growth theory predicts positive 
externalities and spillover effects from development 
of a high valued-added knowledge economy which is 
able to develop and maintain a competitive advantage 
in growth industries in the global economy. 

In Malaysia, government’ commitment to 
upgrade level of human capital especially education 
among the population is shown from its large 
expenditure allocated to this sector. For example, in 
1980 the education and training development 
expenditure was 15.5% of the total government 
expenditure and was the highest in the category of 
social services expenditure.  This percentage had 
increased to 18.8 per cent in 1990, 23.7 per cent in 

2000 and 22.6 per cent in 2008. Public education 
expenditure as a proportion of GDP ranged from 4.4 
to 6.1% during the periods. This figure is larger than 
that of other countries; for example Singapore 
allocated around 3.3 to 3.6 per cent, Hong Kong 3.8 
to 4.2 per cent and in Taiwan education allocation 
were about 4.1 to 4.9 per cent. Cambodia and 
Myanmar were among the countries where the ratio 
of education expenditure to GDP is less than 2 
percent (ESCAP 2009).  

The composition of education also changes 
towards higher percentage enrolment at higher level 
of education. For example, in 1975 enrolment at the 
tertiary level was 17,603 students increased to 96,247 
in 1995, but in 2008, it increased to 419,334. 
Enrolment at the primary level increased to 97.8 per 
cent in 2002 but decreased 94.2 per cent in 2007, 
(Malaysia 1996, 1998, 2008). In addition, education 
is regarded as an instrument for achieving national 
unity and for producing a productive and highly 
disciplined society (Rahmah, 1997). 

As a result of changes in the educational 
structure, employment by level of education has also 
changed towards higher percentage of those with 
higher educational achievement. For example, 
employment with tertiary qualification increased 
from 275, 900 in 1981 to 1.13 million in 1998 and 
2.12 million in 2007. On the contrary, employment 
with no formal education and with primary level of 
education decreased (see Figure1). This change is 
consistent with industrial development that is moving 
towards a more-capital intensive and higher 
technological adoption, which require more skilled 
workforce. The objective of the economy to move 
ahead towards knowledge-based economy also 
resulted in greater demand for more educated 
workers. 
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Table 1: Gross Domestic Product, Government Expenditure and University Enrolment 
Year Gross Domestic 

Product 
Total Government 

Expenditure 
Expenditure on Education University 

Enrolment 
 RM mill RM mill RM mill % (Gov Exp)  % (GDP)  

1970 9 951 2 876 477 16.6 4.8 8 230 
1975 22 332 7 013 1 370 19.5 6.1 17 603 
1980 53 308 17 068 2 653 15.5 5.0 26 410 
1985 77 470 26 822 3 437 12.8 4.4 43 258 
1990 115 701 35 037 6 596 18.8 5.5 65 284 
1995 218 703 49 093 10 459 21.3 4.8 96 247 
2000 342 612 84 488 20 022 23.7 5.8 211 584 
2008 738 677 196 346 44 420 22.6 6.0 419 334 

Source: Ministry of Finance, Malaysia. (various issues), Economic Report. Kuala Lumpur: Government Publication. 

 
Measuring the impact of human capital on 

output and economic growth is quite complex 
because both direct and indirect effects are involved. 
Measurement problems also arise from choosing the 
correct variables and defining them. Moreover, the 
goal of improving human capital is not only limited 
to achieving higher economic growth but it also 
contains objectives that are related to social and 
politics. Thus, failure to show its importance to 
increase output and economic growth does not mean 
that further investments in human capital should 
cease. Some countries emphasize social goals above 
that of the economic goals when investing in human 
capital. For example, investment in education is 
aimed to inculcate positive values among individuals 
which are crucial for long term development. In 
addition, human capital can be regarded as a basic 
need as it will improve the welfare of the society. 

Human capital can be measured in several 
ways. Using education as a variable alone will 
require several possible measures such as years of 
schooling, number of enrolment, level of education of 
the labour force and public expenditure on education. 
A second type of human capital, health, in the form 
of life expectancy, has appeared significantly in 
many cross-country growth regressions (Bloom and 
Canning 2000, 2001). Life expectancy can effect 
economic growth in several ways. As people live 
longer, they can save more for old age (Lee et al. 
1998). Life expectancy can also serve as proxy for 
the health status of the whole population, because 
declines in mortality rates are related to falls in 
morbidity. 

From economist’s view point, what is 
important is how far the rise in human capital can 
lead to an increase in output and thereby contribute to 
economic growth. To this question, human capital is 
introduced as a variable into the production function 
(Denison 1962, 1979; Hicks 1980; Otani and 
Villanueva 1990; Lau et al. 1993; Walter and 
Rubinson 1983).  

 

1. The Theoretical Framework  
The effect of human capital on economic growth 

is analyzed in the Cobb Douglas type production 
function and standard growth accounting framework. 
The standard aggregate production function (APF) 
model has been extensively used in econometric 
studies to estimate the impacts of human capital on 
growth in many countries. The APF assumes that, 
along with “conventional inputs” of labour and 
capital used in the neoclassical production function, 
“unconventional inputs” like human capital and trade 
may be included in the model to capture their 
contribution to economic growth. The general APF 
model to be estimated is 
derived as: 


ttt LAKY                    (1) 

where Yt denotes the aggregate production of the 
economy (real GDP per capita) at time t and  At,  Kt, 
and Lt are the total factor productivity (TFP), the 
capital stock and the stock of labour, respectively. 
The impact of human capital on economic growth 
possibly operates through TFP (At). Moreover, from 
the Bhagwati's hypothesis, any gains from human 
capital on TFP will surely be dependent on the 
volume of trade of a particular host country. Since we 
want to investigate the impacts of human capital on 
economic growth through changes in TFP, we 
assume therefore that TFP is a function a function of 
exogenous variables, such as level of human capital, 
government expenditure and foreign inputs. The 
argument is that an educated labour force performs a 
major role in the determination of productivity level 
instead of entering the production function as a 
factor. The expenditure on education is assumed to 
influence the level of human capital which is 
expected to cause improvements in total factor 
productivity. In addition, higher level of human 
capital speeds up the adoption of foreign technology 
that is expected to balance the knowledge gap 
between the developed and the developing countries 
(Nelson and Phelps, 1966; Lee; 1995; Benhabib and 
Spiegel, 1994; Loening, 2002). Thus: 
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ttt HCA                                    (2) 

Combining equations (2) with (1), we get: 


ttttt LKHCY 
                       

 

 
From equation (3), an explicit estimable function is 
specified, after taking the natural logs both sides, as 
follows; 
 

tttttt LIFEHLKY   43210 lnlnlnln
                                                                               (4)

 
Where, 

Y = real gross domestic product (RM 
millions) 
K = real physical capital stock (RM millions).  
The Malaysian data does not provide physical 
capital stock but data on capital formation 
(investment) is available. For the purpose of 
the analysis, capital stock is computed using 

the formula )/()(
0
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(Kydland and Prescott 1982). 
L = quantity of labour (‘000) 
H = government expenditure on education 
(RM millions) 
LIFE = life expectancy at birth 

 
 

2.1 ARDL model specification 
To empirically analyse the long-run 

relationships and dynamic interactions among the 
variables of interest, the model has been estimated by 
using the bounds testing (or autoregressive 
distributed lag (ARDL)) cointegration procedure, 
developed by Pesaran et al (2001). The bounds 
testing procedure is relatively more efficient in small 
or finite sample data sizes as is the case in this study 
(Narayan, 2004). The procedure will however crash 
in the presence of I(2) series. 

To implement the bound test procedure, 
Equation (4) is modeled as a conditional ARDL-error 
correction model: 
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The orders of lags in the ARDL model are 

selected by either the Akaike information criteria 
(AIC) or Schwarz Bayesian criterion (SBC), before 

the selected model is estimated by OLS. For annual 
data, Pesaran and Shin (1997) recommended 
choosing a maximum of two lags. From this, the lag 
length that minimizes SBC is selected. In addition, 
we obtain the short-run dynamic parameters by 
estimating an error correction model associated with 
the long-run estimates. This is specified as follows: 
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where ECTt-1 is the one period lagged error 
correction term, defined as 
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Here  , , λ, and  are the short-run 

dynamic coefficients of the model’s convergence to 
long-run equilibrium, and ψ is the speed of 
adjustment. 

 
2.2 Bounds testing procedure 

The first step in the ARDL bounds testing 
approach is to estimate equation (5) by ordinary least 
squares (OLS) in order to test for the existence of a 
long-run relationship among the variables by 
conducting an F-test for the joint significance of the 
coefficients of the lagged levels of the variables, i.e., 
H0: 1 = 2 = 3 = 4 = 5 = 0 against the alternative 
H1: 1  2  3  4  5  0. We denote the test 
which normalize on Y by FY(Y/K,L,H,LIFE). Two 
asymptotic critical values bounds provide a test for 
cointegration when the independent variables are I(d) 
(where 0  d  1): a lower value assuming the 
regressors are I(0) and an upper value assuming 
purely I(1) regressors. If the F-statistic is above the 
upper critical value, the null hypothesis of no long-
run relationship can be rejected irrespective of the 
orders of integration for the time series. Conversely, 
if the test statistic falls below the lower critical value 
the null hypothesis cannot be rejected. Finally, if the 
statistic falls between the lower and upper critical 
values, the result is inconclusive. The approximate 
critical values for the F-test were obtained from 
Pesaran et el (2001). In the second step, once 
cointegration is established the conditional ARDL (p1 
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,q1 , q2, q3, q4, q5 ) long-run model for Yt can be 
estimated as: 
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This involves selecting the orders of the 

ARDL (p, q1 , q2 ,q3 ,q4,q5 ) model in the six variables 
using Akaike information criteria (AIC). In the third 
and final step, we obtain the short-run dynamic 
parameters by estimating an error correction model 
associated with the long-run estimates. 
 
3. Results and Discussion 
3.1 Unit roots tests  

Before we proceed with the ARDL bounds 
test, we test for the stationarity status of all variables 
to determine their order of integration. This is to 
ensure that the variables are not I(2) stationary so as 
to avoid spurious results. According to Ouattara 
(2004) in the presence of I(2) variables the computed 
F-statistics provided by Pesaran et al (2001) are not 
valid because the bounds test is based on the 
assumption that the variables are I(0) or I(1). 
Therefore, the implementation of unit root tests in the 
ARDL procedure might still be necessary in order to 
ensure that none of the variables is integrated of order 
2 or beyond. 

We applied the augmented Dickey – Fuller 
(ADF) and Phillips – Perron unit root test were 
conducted to examine whether each series of interest 
are stationary or not. The test regression included 
both a constant and trend for the levels and also for 
the first differences of the variables. The ADF and PP 
tests showed that all the series were non-stationary in 
level but stationary in the first difference (see Table 
2a and 2b), that all variables are I(1). 
 
Table 2a:  ratios from ADF unit root tests 

Variables 
ADF tests including intercept and 

trend 
Level* First Difference** 

GDP -2.303645 -3.890704 
K -1.351059 -4.545250 
L -2.397156 -5.067466 
H 2.545332 -3.944343 
LIFE -2.047078 -8.169328 

 
 

 
Table 2b: Adj t-stat from Phillips-Perron unit root 
tests 

Variables 
PP tests including intercept and trend 

Level* First Difference** 

GDP -2.313427 -3.900965 
K -1.712561 -4.592819 
L -2.329836 -5.297553 
H 9.082818 -3.946372 
LIFE -2.010571 -9.191768 

 
3.2 Bounds tests for cointegration 

In the first step of the ARDL analysis, we 
tested for the presence of long-run relationships in 
equation (4), using equation (5). We used a general-
to-specific modelling approach guided by the short 
data span and AIC respectively to select a maximum 
lag order of 2 for the conditional ARDL-VECM. 
Following the procedure in Pesaran et al,  we first 
estimated an OLS regression for the first differences 
part of equation (5) and then test for the joint 
significance of the parameters of the lagged level 
variables when added to the first regression. 

Table 3 reports the results of the calculated 
F-statistics when each variable is considered as a 
dependent variable (normalized) in the ARDL-OLS 
regressions. The calculated F-statistics FGDP(GDP/K, 
L, H, LIFE) = 4.373 is higher than the upper bound 
critical value 4.01 at the 5% level. Also FH(H/GDP, 
K, L, LIFE) = 4.791 is also higher than the upper-
bound critical value 4.01 at the 5% level. Thus, the 
null hypotheses of no cointegration are rejected, 
implying long-run cointegration relationships 
amongst the variables when the regressions are 
normalized on both GDPt and Ht variables. However, 
based on the growth theory, we used GDPt as the 
dependent variable. 

Once we established that a long-run 
cointegration relationship existed, equation (8) was 
estimated using the following ARDL (1, 2, 2, 2, 0) 
specification. The results obtained by normalizing on 
real GDP per capita, in the long run are reported in 
Table 4. The long run test statistics reveal that the 
capital and labour are the key determinants of the 
economic growth. It suggests that in the long run, an 
increase of one per cent in the capital is associated 
with an increase of 0.26 per cent in GDP. An increase 
of 1% in labour will increase GDP by 1.1%. The 
coefficient of expenditure on education is positive but 
quite low (i.e 0.08) and significant only at 12.6 per 
cent level, which implies that the impact from an 
increase in expenditure on education on GDP is very 
minimal and not quite significant.  
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Table 3: Results from bounds tests on Equation (5) 
Dep 

Variable 
F-stat Prob Outcome 

GDP 4.373** 0.000012 Cointegrate 

K 2.106 0.0001748 
No 

Cointegrate 

L 1.656 0.8361 
No 

Cointegration 
H 4.791** 0.6346 Cointegration 

LIFE 2.598 0.1127 
No 

Cointegration 
 
Table 4: Estimated long run coefficients using the 
ARDL approach 
Equation (8): ARDL(1,2,2,2,0) selected based on 
AIC 
 
Dependent Variable: ln GDPt 

Regressor Coefficient t-stat Prob 
Constant -1.8573 1.1279 -1.647[.119] 

ln K 0.2625 0.0297 8.8518[.000] 
ln L 1.0951 0.2453 4.4636[.000] 
ln H 0.0804 0.0498 1.6157[.126] 
LIFE 0.0133 0.0090 1.4696[.161] 

Note: ***significant at 1% significance level 
              ** significant at 5% significance level 
            *significant at 10% significance level   
 

Diagnostic tests for serial correlation, 
normality, heteroscedasticity and functional form are 
considered, and results are presented in Table 5. 
These tests show that the long-run model passes all 
diagnostic tests in the first stage. The results indicate 
that the model passes the residual serial correlation 
test and the test for normality, proving that the error 
term is normally distributed. The functional form of 
the model is well specified and there is no existence 
of white heteroscedasticity in the model.   

The results of the short-run dynamic 
coefficients associated with the long-run relationships 
obtained from ECM Equation (7) are given in Table 
5. The changes in the relevant variables represent 
short-run elasticities, while the coefficient on the 
ECT term represents the speed of adjustment back to 
the long-run relationship among the variables. The 
results in Table 5 suggest that the immediate impact 
of changes on capital stock, labour and expenditure 
on education bear positive sign and are significant at 
the 1% level. On the contrary, life expectancy 
appears to have less significant impact on GDP in the 
short-run. Solow residuals or constant term has a 
negative sign and is statistically insignificant. The 
equilibrium correction coefficient, estimated -0.4256, 
is highly significant, has the correct sign, and implies 
a fairly moderate speed of adjustment to equilibrium 

after a shock. Approximately 43% of disequilibria 
from the previous year’s shock converge back to the 
long-run equilibrium in the current year. The Adj R2 
is 0.968, suggesting that such an error correction 
model fits the data reasonably well. More 
importantly, the error correction coefficient has the 
expected negative sign and is highly significant. This 
helps reinforce the finding of a long-run relationship 
among the variables in the model. Finally, the 
cumulative sum (CUSUM) and cumulative sum of 
squares (CUSUMQ) plots from a recursive 
estimation of the model also indicate stability in the 
coefficients over the sample period (Figures 2,3). 
 
4. Conclusion 

This study examines the long-run and the 
short-run relationships between human capital 
variable (specifically expenditure on education and 
life expectancy) and economic growth in 
Malaysia.Using an augmented aggregate production 
function growth model, we applied the bounds testing 
approach to cointegration, which is more appropriate 
for estimating in small sample studies. The data span 
for the study is from 1980 to 2009. 

The results indicate that the traditional 
inputs i.e capital and labour are statistically 
significant in both the long-run and the short-run, 
having positive effects on economic growth in 
Malaysia. However, human capital variables appear 
to have an insignificant impact on growth in the long-
run, but significant in the short run. This implies that 
an increase in expenditure on education did not lead 
to economic growth in the long run. Hence, we can 
conclude that Malaysia’s economic growth basically 
is an input-driven i.e. by adding more and more 
resources into the same production function. Such 
growth is hard work and by the law of diminishing 
returns, cannot be sustained indefinitely. According 
to growth accounting method, there are three 
elements that contribute to the production of goods 
and services: labour, capital and technology (also 
known as total factor productivity (TFP)). Labour 
and capital, known collectively as the “factor of 
production”, refer to the workforce and the capital 
goods (buildings, machines, vehicles, etc) that use in 
producing products or providing services. 
Technology or TFP refers to all the methods 
employed by labour and capital to produce goods or 
services more quickly and more efficiently. No one 
denies that all three elements must be present to some 
degree if an economy is to grow. But to sustain the 
economic growth, country must focused on the 
contribution of technology relative to that of factor of 
production. 
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Table 5: Error correction for the model  
Dependent Variable: ∆ln GDPt 

Regressor Coefficient Std Error t-stat [Prob] 

Constant -0.7904 0.61661 
-1.2819    
[.215] 

∆ln K 0.2387 0.01617 
14.7669 
[.000] 

∆ln K(-1) -0.0504 0.01678 
-3.0059  
[.007] 

∆ln L 0.4276 0.16895 
2.5310 
[.020] 

∆ln L(-1) -0.3807 0.12641 
-3.0119 
[.007] 

∆ln H 0.0384 0.00965 
3.9741 
[.001] 

∆ln H(-1) -0.0504 0.03003 
-1.6770 
[.110] 

∆ LIFE 0.0057 0.00327 
1.7289 
[.100] 

ECT(-1) -0.4256 0.11883 
-3.5817 
[.002] 

Diagnostics Statistics p-value 
R2 0.968  

S.E. of Regression 0.0095782  

Serial Correlation: 2(1) 0.5756 0.448 

Functional Form: 2(1) 0.3894 0.533 

Normality: 2(2) 2.5437 0.280 

Heteroscedasticity: 2(1)  2.6048 0.107 

Note: ***significant at 1% significance level 
          ** significant at 5% significance level 
           *significant at 10% significance level   

 
Figure 2. Plot of CUSUM of Recursive residuals 

 
Figure 3. Plot of Cumulative Sum of Squares of 
Recursive Residuals  
 

Empirical results in this paper suggest that 
some major review must take place on the Malaysian 
education system. Based on the empirical evidence, a 
large budget allocated to the education sector so far 
was unable to elevate worker to a higher level of 
knowledge. Education sector must produce more 
efficient workforce to increase the contribution of  
human capital to its economic growth. A large budget 
allocation to education sector must be utilized 
optimally through providing education that tailored to 
the nation’s need.  Further human capital investment 
in the labour market is also needed to produce skilled 
workers. Some studies in other countries also suggest 
that the level of effective human capital in the 
economy depends on total skills of the workforce and 
not just only based on formal education (Iyigun and 
Owen 1996). In this respect, the workforce must be 
trained to be skilled workers. The employers both in 
the public sector and the private organisations must 
be responsible equally in providing training facilities 
to their workers. 
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Abstract: Cancer is a leading cause of death worldwide with about 7.6 million deaths in 2008. Breast cancer is the 
most frequent cancer among women and the most common cause of cancer death. This study is a mammographic 
screening study on 1000 women who came to a radiology center in Tabriz at 2010. The screening technique 
included physical examination of breasts by an experienced physician before taking mammograms and then 
mammography in two standard views.1000 women between ages 40-77 years old and without any clinical 
symptoms was evaluated. Malignant mass or nodule: 13 cases, Benign mass or nodule: 34 cases, Benign calcified 
nodule: 10 cases, Fatty breast: 6 cases and Ductal ectasia: 1 case. Association between malignancy signs in 
mammography and positive clinical findings doesn’t have statistical significance (P=0.405) and association between 
benign signs in mammography and clinical findings doesn’t also have statistical significance (P=0.692). varying in 
prevalence of breast cancer in different studies suggests that many factors more than those we think about them as 
same as: ages, family history, first pregnancy, menarche age, gravity, breast-feeding have rules in breast cancer 
prevalence and these should will be studying in anthers analytic studies to know about these factors and ways to 
decrease them and ultimately breast cancer mortality.  
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1. Introduction 

Breast cancer is the most frequent cancer 
among women, and it is also the most common cause 
of cancer death in both developed and developing 
regions (Ferlay, 2010). Breast cancer is a major 
problem for global public health. Breast Cancer is the 
most common incident form of cancer in women 
around the world. The incidence is increasing while 
mortality is declining in many high-income countries. 
The last decade has seen a revolution in the 
understanding of breast cancer, with new 
classifications proposed that have significant 
prognostic value and provide guides to treatment 
options (Boyle, 2012). Breast cancer is also the most 
common cancer in Iranian women and vast majority 
of patients in Iran are diagnosed in advanced stages 
(Harirchi, 2011). Iranian breast cancer patients are 
younger than the patients in western countries 
(Ebrahimi, 2002). Cancer is the third leading cause of 

death in Iranian population (Yavari, 2008). 
Geographical variations in incidence and mortality 
rates of breast cancer suggest that the known risk 
factors for breast cancer may vary in different parts 
of the world and that environmental factors are of 
greater importance than genetic factors (Mc Pherson, 
2000). Although breast cancer is an important health 
problem in Iran, Epidemiologic data isn't sufficient 
for this problem. For this reason, we conducted this 
mammographic screening study to determine the 
prevalence of breast cancer in East-Azerbaijan, a 
northwestern province of Iran. 
 
2. Material and Methods  

This is a mammographic screening study 
that performed in the Tabriz University of medical 
sciences at 2010. 1000 women who came to a 
radiology center in Tabriz (capital of East Azerbaijan 
province in Iran) were selected. The sample was 
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chosen among patients without any clinical 
symptoms who were referred for a general check-up 
or for initiating hormone replacement therapy or for 
follow-up after initiating hormone replacement 
therapy. 

The screening technique included physical 
examination of breasts by an experienced physician 
before taking mammograms and then performing 
screening mammography in two standard views: 
craniocaudal (CC) and mediolateral-oblique (MLO) 
view. 

A radiologist read the mammograms and 
any kind of abnormal findings were recorded. If there 
was any need, the patients were referred for further 
evaluation or to a surgeon for a biopsy. In the 
mammograms with abnormal findings the involved 
quadrant of breasts were recorded and association 
between the malignant and benign signs of 
mammograms and involved area of breast was 
evaluated. The association between the results of 
physical examination of breasts and results of 
mammograms was analyzed. In the sample the 
frequency of malignant and benign masses or nodules 
in different age groups was calculated. 
Ethical considerations 

This study was in perfect compliance with 
privacy protection, and all patients’ information is 
completely confidential and their name and 
specifications have never been revealed. 

 
3. Results 

1000 women between ages 40-77 years old 
and without any clinical symptoms were evaluated. 
The frequency of age groups in the sample is shown 
table 1. 

The results of the screening mammography 
in the sample were as follows: 

Malignant mass or nodule: 13 cases, Benign 
mass or nodule: 34 cases, Benign calcified nodule: 10 
cases, Fatty breast: 6 cases and Ductal ectasia: 1 case. 
Frequency of malignancy in different age groups was 
shown in Table 2.  
 
Table 1. The frequency of age groups of samples 
Age Range in year Percentage 
40-49 43.6% 

50-59 41.8% 

60-69 12.8% 

>70 1.8% 

 
In malignant cases 38.46% had negative 

clinical exam and 61.53% had palpable nodule or 
mass in the physical examination. Among the cases 
that had a benign nodule or mass in mammography 
50% had a positive physical examination and 50% 

had a negative physical examination. Association 
between malignancy signs in mammography and 
positive clinical findings doesn’t have statistical 
significance (P value=0.405) and association between 
benign signs in mammography and clinical findings 
doesn’t also have statistical significance (P 
value=0.692).  

In cases that had normal mammography 
12.4% had signs of auxiliary lymphadenopathy, 
bloody secretions, glandular hyperplasia, pain in 
palpation or depressed nipple and pain in palpation of 
the breast is the most prevalent sign.  
 
Table 2. Frequency of malignancy in different age 
groups 

Age Range in 
year 

Number of cases Percentage 

40-49 3 23% 
50-59 8 61.5% 
60-69 1 7.7% 
>70 1 7.7% 

 
Association between secretions and 

malignancy was evaluated. In cases that secretions 
were present 96.2% had normal mammography and 
3.8% had benign nodule or mass without any 
statistical significance (P value = 0.975) 

In the cases, which had signs of malignancy 
in mammography, the most involved anatomical 
location was the upper outer quadrant. (P 
value=0.018) In whom there were signs of a benign 
nodule or mass in mammography the most involved 
anatomical location was also the upper outer quadrant 
(P value=0.113). 
 
4. Discussions  

There is no way to breast cancer prevention 
though early diagnosis with screening mammography 
is the best intervention to reduce Brest cancer 
mortality. Recently, a review of six case-control 
studies confirmed a breast cancer mortality reduction 
ranging from 38% to 70% among screened women 
(Puliti and Zappa, 2012). In this study the breast 
cancer prevalence was 13 in 1000 patients and 5-20 
with CI 95%.  

Haikel and et al in 2012, reported 4.2 cases 
of breast cancer per 1000 examinations in a rural 
county in Brazil with screening mammography. The 
number of cancers detected was significantly higher 
in women aged 60 to 69 years than in those aged 50 
to 59 years (p < 0.001) or 40 to 49 years (p < 0.001). 
No difference was observed between women aged 40 
to 49 years and those aged 50 to 59 years (p = 0.164) 
(Haikel, 2012).  
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But we couldn’t found any association 
between patient's age and menarche age with breast 
cancer.  

Li and et al in 2012, reported suspicious 
breast cancer 0.2% among women aged 30 to 59 
years old in China by clinical examination and 
mammography (Li, 2012).  

Skovajsová and et al in 2012, reported 
14914 breast cancer among 3056 907 women 
(0.48%) aged 45-69 that goes to mammographic 
screening between 2003-2010(Skovajsová, 2012). 
  In the cases, which had signs of 
malignancy in mammography and, whom there 
were signs of a benign nodule or mass in 
mammography the most involved anatomical 
location was the upper outer quadrant.  

Elisabeth Bräutigam and et al in 2009, 
reported that Between 1089 patients presenting with 
a invasive carcinomas, 707 presented with tumors in 
the lateral quadrants, 294 with tumors in the medial 
quadrants, and 99 with tumors in the central 
quadrant (Bräutigam, 2009). There is no association 
between the ages of first pregnancy, breast 
secretions, and number of Childs, breast-feeding 
with breast cancer incidences.  

Vera-Ramirez and et al: Diet has attracted 
considerable attention, as it is a modifiable risk 
factor and thus offers an opportunity to design 
preventive strategies. Nevertheless, only alcohol 
consumption has been unequivocally related to 
increased breast cancer risk. Despite the failure of 
observational studies in human populations to 
clearly define the nature of the relationship between 
specific nutrient exposures and breast cancer risk, in 
vivo and in vitro studies strongly suggest its 
existence. Moreover, studies at the molecular level 
have identified the putative action mechanism by 
which the nutritional constituents of specific 
foodstuffs may exert protective or enhancing effects 
with respect to breast cancer risk (Vera-Ramirez, 
2010).  

Kristbjornsdottir and Rafnsson reported 
that there are indications of an exposure-response 
relationship, as the risk of breast cancer was higher 
in residents of warm reference area in comparison 
with the cold area. Social status has been taken into 
account and data on reproductive factors and 
smoking habits show that these do not seem to 
explain the increased risk of breast cancer, however 
unknown confounding cannot be excluded 
(Kristbjornsdottir and Rafnsson, 2012).  

The frequency of patients with Cancers 
increased with age in both sexes (Yavari, 2008).  

Hajian-Tilaki and Kaveh-Ahangar in 2011 
in Iran reported that having higher age at first 
pregnancy and abortion were associated with 

increased breast cancer risk (the adjusted OR = 4.1, 
95% CI: 1.3-13.2 and 2.93, 95% CI: 1.64-5.24, 
respectively)( Hajian-Tilaki and Kaveh-Ahangar, 
2011). By increasing parity, the risk had reduced 
significantly; among women with parity ≥ 5, the 
adjusted OR was 0.09 (95% CI 0.01-0.7) compared 
with nulliparous women, and also for each 
additional parity, the risk reduced by 50% (OR = 
0.50, 95% CI: 0.34-0.71).  

The duration of breast-feeding was 
inversely associated with breast cancer risk, while 
after additional adjustment for parity, no longer the 
protective effect of breast-feeding was observed. 
Nullparity, late age at first birth and abortion were 
the most important reproductive factors associated 
with breast cancer risk; therefore, it is 
recommended to women with these risk factors to 
perform breast cancer screening tests earlier 
(Hajian-Tilaki and Kaveh-Ahangar, 2011). 
  There is no difference between right and 
left breast in the rate of malignant or non-malignant 
mass. The most common finding in people with 
normal mammogram was pain in palpation without 
any mass (p=0.00). Positive or negative physical 
exam before mammography couldn’t rule out 
presence of malignant or benign mass. 
 
5. Conclusion 

It seems prevalence of breast cancer in this 
study is more than another studying and another 
studies results also different together, also varying 
results about effective factors   suggests that many 
factors more than those we think about them as same 
as: ages, family history, first pregnancy, menarche 
age, gravity, breast-feeding have rules in breast 
cancer incidences and prevalence. Despite the 
generally accepted idea that breast cancer risk factors 
are similar worldwide other factors as same as gene 
and diet and other environmental factors as same as 
diet, temperature… may alter their importance as 
causal factors, and results from studding on 
Caucasian patients may not be applicable in patients 
in Iran due to differences in tumor biology/profiles, 
metabolism of drugs and also health beliefs, though 
we should plan another analytic studies to know 
about these effective factors in Iranian people and 
ways to decrease them and ultimately breast cancer 
mortality.. 
Suggestions: 

According to the results of this study and 
other studies, it is recommended to provide the 
possibility of self-examination studying with TV and 
odder media and gradually moving towards national 
mammography programs in Iran disseminated 
through the media with government support. 
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Abstract: This study was conduced to investigate the effect of some Egyptian herbs on impaired liver function of 
rats injected with Carbon Tetrachloride (CCl4). Seventy mature albino rats, weighting 150-160g per each, were used 
and divided into 12 equal groups, one was kept as a control-ve group, while the other groups were injected 
subcutaneous  (s/c) by CCl4 in paraffin oil 50% v/v (2 ml/kg B.W.), twice a week for tow weeks. The tested herbs 
were given as a percent of 5% and10% from the Basel diet. Serum liver function (GOT, GPT, ALK) total protein, 
albumin, globulin, total bilirubin, indirect bilirubin, direct bilirubin, and histopathological changes of liver were 
examined. The results indicated that rats treated with CCl4 recorded significantly increasing in the activity levels of 
all biomarker liver enzymes (SGOT, SGPT and SALP) and decreasing in serum total protein, albumin, globulin and 
bilirubin with significant values when compared with the control group after the experiment period, 2 weeks. 
Addition of tested plant parts such Henada (Jasonia Montana), lemon balm leaves (Melissa officinalis), hawthorn 
leaves (Crataegus azorolus), rose of jericho (Anastatica hierochuntica) and corn cob silk (zea mayz) by 5 and 10% 
of the diet intake in the presence of CCl4 induced significant improvements in all liver functions. Also, CCl4 treated 
group had histopathological changes on liver through degeneration hyperemia, inflammatory reaction. The post-
treatment of tested plant parts with CCl4 leads to prevent some of the previous histopathological changes. It could be 
concluded that the tested plant parts were effective in protecting against CCl4 -induced adverse liver functions and 
its histopathological changes. These results supported our hypothesis that the tested plant parts contain several 
compounds that are able to prevent or inhibit CCl4 toxicity. Therefore, we recommended those tested plant parts by 
a moderate amount to be included in our daily diets and drinks. 
 [Mohamed El-Sayed; Fatma El-Sherif; Yousif Elhassaneen and Abeer Abd El-Rahman. Potential Therapeutic 
Effects of some Egyptian Plant Parts on Hepatic Toxicity Induced by Carbon Tetrachloride in Rats. Life Sci J 
2012;9(4):3747-3755]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 556 
 
Key words: liver functions, bilirubin, albumin, histopathological changes. 
 
1. Introduction 

Liver is a vital organ present in all vertebrates. 
It has a wide range of functions, including 
detoxification, protein synthesis, and production of 
biochemical necessary for digestion (Voet and 
Voet,1990). This organ plays a major role in 
metabolism and has a number of functions in the 
body, including glycogen storage, decomposition of 
red blood cells, plasma protein synthesis, hormone 
production, and detoxification. It lies below the 
diaphragm in the abdominal-pelvic region of the 
abdomen. It produces bile, an alkaline compound 
which aids in digestion via the emulsification of 
lipids. The liver's highly specialized tissues regulate a 
wide variety of high-volume biochemical reactions, 
including the synthesis and breakdown of small and 
complex molecules, many of which are necessary for 
normal vital functions (Maton et al., 1993).The liver 
is necessary for survival; there is currently no way to 
compensate for the absence of liver function long 
term, although liver dialysis can be used short time.  

Nature has been a source of medicinal agents 
since the beginning of time. Herbal medicine is still 

the most common source for primary health care of 
about 65-80% of the world’s population, mainly in 
developing countries, because of better cultural 
acceptability, and compatibility with the human body 
as well as fewer side effects. Different parts of these 
plants  including Leaves, flowers, stems, roots, seeds, 
fruit and bark can all be constituents of herbal 
medicines (Shibamoto et al., 2008). The medicinal 
values of these plants lie in their phytochemical 
components which produce definite physiological 
actions on the human body. The most important of 
these components are alkaloids, tannins, flavonoid 
and phenolic compounds (Shariff, 2001). Such 
components are extensively found at different levels 
in various medicinal plants and used in herbal 
medicine to treat diverse ailments such cough, 
malaria, wounds, toothache and rheumatism diseases 
(Exarchou et al., 2002). 

Few decades ago, there has been renewed 
attention and interest in the use of traditional 
medicine globally (WHO, 2002). According to 
estimate of the world health organization, 80% of the 
world population is primarily reliant on traditional 
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methods of healing which use empirical knowledge 
based o the use of medicinal plants (Mueller and 
Mechler, 2005). Therefore, the present study aims to 
evaluate the therapeutic effect of some Egyptian plant 
parts on impaired liver function of rats injected with 
carbon tetrachloride (CCl4). Also, histopathological 
effects of the these plant parts on liver will be in the 
scope of this investigation. 
 
2. Materials and Methods 
2.1 Materials: 

Plants: Henada (Jasonia Montana) were 
obtained from Sant Catherine, Sinai while lemon 
balm leaves (Melissa officinalis), hawthorn leaves 
(Crataegus azorolus), rose of jericho (Anastatica 
hierochuntica) and corn cob silk (zea mayz) were 
obtained from local markets, Shebin El-kom City, 
Egypt. All plants parts were grinded using Electric 
grinder (Moulinex, France) to give a powder and kept 
in dusky Stoppard glass bottles until use. 

Rats: Sixty adult male albino rats, weighing 
150-160g per each were obtained from Medical 
Insects Research Institute, Dokki, Cairo. 

Chemicals: All chemicals, solvents and buffers 
in analytical grade, carbon tetrachloride (CCl4, 10% 
liquid solution) and vitamin and salt mixtures 
components used for rats feeding were purchased 
from Elgomhoria Company for Chemicals and Drug 
Trading, Cairo, Egypt. Casein was obtained from 
Morgan Chemical Co., Cairo, Egypt. Paraffin oil 
(10%) obtained from Eltampashawy Pharmacy, 
Shebin El-Kom City, Egypt.  
2.2 Biological Experiments: 
2.2.1 Basal Diet: 

The basic diet prepared according to the 
following formula as mentioned by (AIN, 1993) 
as follow: protein (10%), corn oil (10%), 
vitamin mixture (1%), mineral mixture (4%), 
choline chloride(0.2%), methionine (0.3%), 
cellulose (5%), and the remained is corn starch 
(69.5%). The used vitamin mixture component 
was that recommended by (Campbell, 1963) 
while the salt mixture used was formulated 
according to (Hegsted, 1941). 
2.2.2 Preparation of liver impaired rats: 

Liver impaired was induced in normal healthy 
male albino rats by subcutaneous injection of CCl4 

(0.2 mg/kg body weight) for two weeks according to 
method described by Passmore and Eastwood, 
(1986).  
2.2.3 Experimental design 

All biological experiments were done at the 
biology lab, Nutrition and Food Science Dept., 
Faculty of Home Economics, Minoufiya University, 
Shebin El-Kom, Egypt. Rats (n=60 rats) were housed 
individually in wire cages in a room maintained at 25 

± 2 0C and kept under normal healthy conditions. All 
rats (60 rats) were fed on basal diet for one-week 
before starting the experiment for acclimatization. 
After one week period, the rats were divided into two 
main groups, the first group (Group 1, 5 rats) still fed 
on basal diet and the other main group  (55 rats) was 
injected by CCl4 for two weeks to induce liver 
impaired rats then classified into eleven sub groups 
as follow: 
 Group (2): fed on standard diet only as a positive control 
 Group (3): fed on standard diet containing 5% henada 
powder. 
 Group (4): fed on standard diet containing 10% henada 
powder. 
 Group (5): fed on standard diet containing 5% lemon 
palm powder. 
 Group (6): fed on standard diet containing 10% lemon 
palm powder. 
 Group (7): fed on standard diet containing 5% Jericho 
rose powder. 
 Group (8): fed on standard diet containing 10% Jericho 
rose powder. 
 Group (9): fed on standard diet containing 5% hawthorn 
powder. 
 Group (10): fed on standard diet containing 10% 
hawthorn rose powder. 
 Group (11): fed on standard diet containing 5% corn cob 
silk powder. 
 Group (12): fed on standard diet containing 10% corn cob 
silk powder. 
2.2.4 Blood sampling: 

At the end of experiment period, 28 days, blood 
samples were collected after 12 hours fasting using 
the abdominal aorta and rats were scarified under 
ether anesthetized. Blood samples were received into 
clean dry centrifuge tubes and left to clot at room 
temperature, then centrifuged for 10 minutes at 3000 
rpm to separate the serum according to Drury and 
Wallington, (1980). Serum was carefully aspirate, 
transferred into clean covet tubes and stored frozen at 
-20oC until analysis. 
2.2.5 Hematological analysis 

Different tested parameters in serum were 
determination using specific methods as follow: 
glotamic oxaloacetic transaminas (GOT), glotamic 
pyruvic transaminas (GPT), alkaline phsphatase 
(ALP), total Bilirubin, direct Bilirubin and indirect 
bilirubin, albumin, globulin and total protein 
according to Yound, (1975), Tietz, (1976), Belfield 
and Goldberg, (1971), Doumas et al., (1973), Chary 
and Sharma, (2004), Spencer and Price, (1977), 
Chary and Sharma, (2004) and Weissman et al., 
(1950), respectively. 
 
2.2.6 Histopathological examination 

After rats were scarified under ether 
anesthetized, liver was removed, washed in slain 
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solution, dried by filter paper, weighted, and stored 
frozen in formalin solution 10% for histopathological 
testing according to method mentioned by Drury and 
Wallington, (1980). 
2.3. Statistical analyses 

Statistical analyses were made by using SPSS 
computer program (1998). 

  
3. Results and Discussion 
3.1 Serum GOT, GPT And ALP Activities (U\L) 
Of Rats Injected Ccl4 And Consumed Some Plant 
Parts 

Table (1) illustrate the mean value of serum 
(GOT) of rats' livers fed on various diets. It could be 
noticed that GOT of control (-) group was lower than 
control (+) group by the ratio of -40.8 %. Rats' livers 
fed on different tested diets revealed significant 
decreases in GOT activities compared with the rats 
injected with CCl4. The percent of decrease as 
compared to control (+) group were - 42.14, - 46.17, - 
41.18, - 43.48, and - 45.21; and -43.87, - 44.06, - 
37.55, - 40.8 and - 45.21 % for henada, lemon palm, 
Jericho rose, hawthorn and Corn cob silk by 5 and 
10%, respectively. Non significant differences were 
observed amongst rats groups fed on henada 10%, 
lemon palm 5 and 10%, hawthorn 5% and corn cob 
silk 5 and 10%. Considering (GOT) activity, lemon 
palm 5%  group recorded the best treatment was 
observed for when compared to control (-) group. 
According to amelioration degree of GOT activity, 
the sequence of potency of that plant parts were 
lemon palm 5%> corn cob silk 5 > corn cob silk 10 > 
lemon palm 10%> Henada 10%> hawthorn 5%> 
henada 5%> Jericho rose 5%> hawthorn 10%> 
Jericho rose 10%.  The same behaviour was observed 
for the mean value of serum (GPT)  and (ALP) 
except the sequence of plant parts potency which 

were Jericho rose 5%> lemon palm 5%> hawthorn 
5%> Henada 10%> lemon palm 10%> henada 5%> 
hawthorn 10%>> corn cob silk 10> Jericho rose 10% 
>corn cob silk 5  for GPT and hawthorn 10%> 
Jericho rose 5%> lemon palm 5%> Henada 5%> 
hawthorn 5%> henada 10%> Jericho rose 10% > 
lemon palm 10> corn cob silk 10> corn cob silk 5 for 
ALP. In similar study Shaban et al., (2012) reported 
that the methanolic extract of  Jericho rose (A. 
hierochuntica) was significantly decreased the 
activity levels of all some biomarker liver damage 
enzymes including GOT, GPT and ALP  and restored 
them to normal values in all treated group of alloxan 
diabetic rats. 

Aminotransferases are normally intracellular 
enzymes. Thus, the presence of elevated levels of 
aminotransferase in the plasma indicates damage to 
cells rich in these enzymes. For example, physical 
trauma or a disease process can cause cell lysis, 
resulting release of intracellular enzymes into the 
blood. Two aminotransferases were found in plasma 
are of particular diagnostic value GOT and GPT. 
These enzymes are elevated in nearly all liver 
diseases, but are particularly high in conditions that 
the causes extensive cell necrosis, such as severe 
viral hepatitis and prolongated circulatory collapse. 
Serial enzyme measurements are often useful in 
determining the course of liver damage. Also, 
aminotransferases may be elevated in nonhepatic 
disease, such as myocardial infraction and muscle 
disorders; however, these disorders can usually be 
distinguished   clinically   from   liver disease 
(Champe and Harvey, 1994). Alkaline phosphatase 
(ALP) is an enzyme which catalyzes the hydrolysis 
of phosphate esters at an alkaline pH to give pi and 
the corresponding alcohol, phenol or sugar.  

 
Table (1). Serum GOT, GPT and ALP activities (u\l) of rats injected CCl4 and consumed some plant parts 
 

Groups 
GOT  (U\L) GPT (U\L) ALP (U\L) 

Mean±SD 
% of 

change 
Mean±SD 

% of 
change 

Mean±SD 
% of 

change 
Control (-) 103bc ± 5 - 40.80 33.6de ± 1.4 - 68.53 165bcde ± 5 - 21.55 

Control (+) 174a ± 5.29 ------ 106.8a ±21.5 ------ 210.33a ± 1.52 ------ 

H
en

a
d

a
 5%  100.66 ±4.04 - 42.14 47.2bc ± 1.3 - 55.80 160.66cde ± 6.02 - 23.61 

10% 97.66cd ± 2.51 - 43.87 43.2bcde ± 1.9 - 59.55 161.66bcde ± 2.08 - 23.13 

L
em o
n

 
p

al
m

 

5% 93.66cd ± 2.51 - 46.17 33.6de ± 1.4 - 68.53 160de ± 4.58 - 23.92 
10% 97.33cd ± 3.05 - 44.06 45.2bcd ± 1.3 - 57.67 164bcde ± 4.58 - 22.02 

J
er

ic
h

o
 

ro
se

 

5% 102.33bc±3.78 - 41.18 31.8e ± 1.6 - 70.22 159.66de ±1.52 - 24.09 
10% 108.66b±3.21 - 37.55 49.4bc ± 2.6 - 53.74 162bcde ± 3.60 - 22.97 

H
a

w
t

h
or

n
 

5% 98.33cd ± 1.52 - 43.48 39cde ± 2.5 - 63.48 161.33bcde ± 2.51 - 23.29 
10% 103.bc ± 4.35 - 40.80 48bc ± 3.8 - 55.05 157.33e ± 2.51 - 25.19 

C
o

rn
 

co
b

 
si

lk
 

 5% 95.33cd ± 2.51 - 45.21 53.4b ± 2.1 - 50.00 170bc ± 2.00 - 19.17 
10% 95.66cd ± 4.04 - 45.02 48.4bc ± 6.1 - 54.68 168bcd ± 2.00 - 20.12 

Sig. * * * 
L.S.D (p≤0.05) 6.153 8.02 5.732 

Means in the same row with different litters are significantly different., * Significant (p ≤ 0.05) 
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The greatest concentration of ALP is found in 
bone, liver, intestine and the placenta. However, 
practically every body tissue contains at least a small 
amount of ALP. Because of this wide distribution 
limited information can be obtain from a total AP 
assay. Elevated serum and leukocytic ALP leaves in 
patients with Hodgkin`s and non-Hodgkin`s 
lymphoma were reported by several investigators. 
Also, Aiba et al., (1980), found that the elevated 
leukocyte AP in patients who have hairy cell 
leukemia was inversely correlated to absolute number 
of neutrophils in the peripheral blood, i.e. the patients 
who had high leukocyte ALP scores has low or 
normal peripheral blood neutrophil counts. Abnormal 
leukocyte ALP scores are characteristic of certain 
myloprolifrative and lymphoproliferative disorders. 
Gobbi et al., (1982) found that among liver function 
tests that have been investigated in Hodgkin’s 
disease, serum AP activity was elevated in 20 out of 
133 patients while it was elevated in 10 out of 20 
patients with initial bone disease.  

Such as reviewed in Beattic et al., (2005) plant 
parts including berries arc a rich source of such 
phytochemicals, in particular anthocyanins and 
flavonols. phenolic phytochemicals were extracted 
from blueberries, blackberries, strawberries, 
raspberries, cranberries, and Noble muscadine grapes 
by Wang et al., (2000). Many studies reported that 
the effect of many plant parts like raspberry on 
decreasing the serum liver function enzymes activity 
could be attributed to their high level content of that 
phytochemicals. For examples, El-Nashar, (2007) 
found that different doses of cinnamon extract 
showed slight-decreased in serum GOT, GPT, ALP, 
total protein and globulin after 12 week of feeding 
when compared with control group while showed 
increased in serum total protein, globulin and total 
protein in liver homogenates with a significant on 
serum total protein and serum globulin after 12 week 
when compared with the control group. Dawson, 
(1998) reported that flavonoid is known to block the 
hepatocellular uptake of bile acids. It is reviewed in 
Beattic et al., (2005) that flavonoids (found in 
berries) pretreatment improved the antioxidant 
capacity of the liver, diminished the bilirubin 
concentration compared with the groups without 
treatment. Also, flavonol glycosides reduced the 
elevated levels of the following serum enzymes, 
GOT, GPT and ALP. Finally, it reviewed in El-
Nashar, (2007) that pre-treatment with flavonoids 
were not only able to suppress the elevation of GOT 
and GPT but also reduce the damage of hepatocytes 
in vitro. Also, they found that flavonoids have 
exhibited strong antioxidant activity against reactive 
oxygen species (ROS) in vitro. The hepatoprotective 

activity of flavonoids was possibly due to its 
antioxidant properties, acting as scavengers of 
reactive oxygen species (ROS).According to the 
present study, we strongly suggested that 
supplementation of the diet with berries has some 
hepatoprotective properties and therapeutic effects 
against hyperglycemia. In similar study, Mohammed, 
(2008) reported that oral administration of both the 
aerial parts extracts of Henada (J. Montana) at a 
concentration of 150 mg/kg b.w daily for 30 days  
leads to effectively normalize the impaired 
antioxidant status in Streptozotocin induced diabetes 
than the glibenclamide-treated groups. The extract 
exerted rapid protective effects against lipid 
peroxidation by scavenging of free radicals by 
reducing the risk of diabetic complications. The 
effect was more pronounced in ethanolic extract as 
compared to aqueous extract. 
3.2 Serum Albumin, Globulin And Total Protein 
(G\Dl) Of Rats Injected Ccl4 and Consumed Some 
Plant Parts 
        Data in Table (2) illustrate the mean value of 
serum albumin (ALB) of rats' livers fed on various 
diets. It could be noticed that ALB of control (-) 
group was lower than control (+) group by the ratio 
of -34.90 %. Rats' livers fed on different tested diets 
revealed significant increases in ALB activities 
compared with the rats injected with CCl4. The 
percent of increase as compared to control (+) group 
were 56.00, 56.00, 52.00, 39.20 and 58.00; and 
50.00, 34.00, 43.20, 51.20 and 54.80 % for henada, 
lemon palm, Jericho rose, hawthorn and Corn cob 
silk by 5 and 10%, respectively. Non significant 
differences were observed amongst rats groups fed on 
henada 5%, henada 1%, lemon palm 5%, Jericho 
rose5%, hawthorn 10% and corn cob silk 5 and 10%. 
Considering (ALB) level, con cob silk 5%  group 
recorded the best treatment was observed for when 
compared to control (-) group. According to 
enhancement on ALB level, the sequence of potency 
of that plant parts were corn cob silk 5 > henada 5%> 
lemon palm 5%> corn cob silk 10 > Jericho rose 5%> 
hawthorn 10%> Henada 10%> Jericho rose 10% 
>hawthorn 5%> lemon palm 10%.  The same 
behaviour was observed for the mean value of serum 
globulin  and total protein except the sequence of 
plant parts potency which were  Jericho rose 10% > 
henada 5%> lemon palm 5%> Henada 10%> lemon 
palm 10%> hawthorn 10%> Jericho rose 5%> 
hawthorn 5%>> corn cob silk 5 > corn cob silk 10 for 
globulin and corn cob silk 5> corn cob silk 10> 
hawthorn 5%> Jericho rose 5%> hawthorn 10%> 
Henada 5%> lemon palm 5%> henada 10%> Jericho 
rose 10% > lemon palm 10 for total protein.  
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Table (2). Serum albumin (ALB), globulin (GLB) and total Protein (TP) (g\dl) of rats injected CCl4 and consumed 
some plant parts 

Groups 
Albumin  (g\dl) Globulin (g\dl) Total Protein (g\dl ) 

Mean±SD 
% of 
change 

Mean±SD 
% of 
change 

Mean±SD 
% of 
change 

Control (-) 3.84 ab ± 0.093 53.60 2.28f ± 0.27 25.00 6.12 d ± 0.07 10.46 
Control (+) 2.5 e ± 0.158 ------- 3.04a ± 0.04 ----- 5.54 e ± 0.15 ------ 

H
en

ad
a 

5%  3.90 a ± 0.74 56.00 2.39ef ± 0.16 - 21.38 6.29 d ± 0.15 13.53 
10% 3.75 abc ± 0.106 50.00 2.47def ± 0.16 - 18.75 6.22 d ± 0.12 12.27 

L
em

on
 

p
al

m
 5% 3.90 a ± 0.061 56.00 2.37ef ± 0. 1 - 22.03 6.27 cd ± 0.02 13.17 

10% 3.35 d ± 0.120 34.00 2.53def ± 0.16 - 16.77 5.7 e ± 0.15 2.88 

J
er

ic
h

o 
ro

se
 5% 3.80 abc ± 0.081 52.00 2.72cd ±0. 1 - 10.52 6.52 bc ± 0.15 17.68 

10% 3.58 cd ± 0.137 43.20 2.34ef ±0.16 - 23.02 5.92 e ± 0.19 6.58 

H
a

w
th

o
rn

 5% 3.48 d ± 0.076 39.20 2.75bcd±0.085 - 9.53 6.53 bc ± 0.15 17.87 
10% 3.78 abc ± 0.072 51.20 2.71cd ± 0.12 - 10.85 6.49 bc  ± 0.13 17.14 

C
o

rn
 

co
b

 s
il

k
 

 5% 3.95 a ± 0.058 58.00 2.98b ± 0.094 - 4.93 6.84 ab ± 0.15 23.46 
10% 3.87 ab ± 0.186 54.80 2.91bc ± 0.15 - 4.26 6.78 a ± 0.08 22.38 

Sig. * * * 
L.S.D (p≤0.05) 0.176 0.187 0.171 

Means in the same row with different litters are significantly different, * Significant (p ≤ 0.05) 
 

Albumin and globulin constitute most of the 
protein within the body and are measured in the total 
protein. Albumin is a protein that is formed within 
the liver. This makes up approximately 60% of the 
total protein. The major effect of albumin within the 
blood is to maintain colloidal osmotic pressure. 
Furthermore, albumin transports important blood 
constitutes such as drugs, hormones, and enzymes. 
Globulins are the key building block of antibodies 
(Champe and Harvey, 1994). Their role in 
maintaining osmotic pressure is far less than that of 
albumin. Globulins, to a lesser degree, also act as 
transport vehicles. Albumin is synthesized within the 
liver and is therefore a measure of hepatocyte 
function. When disease and their factors (CCl4 in the 
present study) affect the liver cell, the hepatocyte 
loses its ability to synthesize albumin. The serum 
albumin level is greatly decreased (Pagana and 
Pagana, 1997). In some diseases, albumin is 
selectively diminished and globulins are normal or 
increased to maintain a normal total protein level. 
Another group of diseases similarly associated with 
low albumin, high globulin, and normal total protein 
levels is chronic liver diseases. In these diseases, the 
liver cannot produce albumin but globulin is 
adequately made in the reticuloendothelial system. 
Using of the all tested plant parts in the present study 
leads to repair the impaired hepatocyte induced by 
CCl4 by different ratios which could be probably 
attributed to their content of some active ingredients 
i.e. phytochemicals. In similar study mentioned by 
Mohammed and Abdel-Gawad, (2009) showed that 
oral administration of ethanolic extract of the aerial 

parts of henada (J. Montana) at a concentration of 
150 mg/kg b.w. daily to rats for 15 days leads to 
significant increase in hepatic total protein.   

 Serum albumin represents one of the most 
important metal binding proteins. It is a large protein 
secreted by the liver. Albumin transports a number of 
primarily hydrophobic compounds in the circulation, 
including free fatty acids and some drugs. The free 
(unestrified ) fatty acids move through the cell 
membrane of the adipocyte and immediately bind to 
albumin in the plasma, which carries them to the 
tissues where the fatty acids diffuse into the cells and 
are oxidized for energy (Champe and Harvey, 1994). 
Serum albumin is a sacrificial antioxidant that can 
bind copper tightly and iron weakly to its surface 
serving as a target for their related free radical 
reactions. Thus it inhibits copper ion dependent lipid  
peroxidation (Gutteridge and Wilkins, 1983). The 
data of the present study are in agree with that 
observed by Mohammed and Abdel-Gawad, (2009) 
who showed that oral administration of ethanolic 
extract of the aerial parts of henada (J. Montana) at a 
concentration of 150 mg/kg b.w. daily to rats for 15 
days leads to significant increase in hepatic total 
protein.     
3.3 Serum Total Bilirubin, Direct Bilirubin and 
Indirect Bilirubin of Rats Injected Ccl4 and 
Consumed Some Plant Parts 

Data of the Bilirubin of rats injected CCl4 and 
consumed some plant parts were tabulated in table 
(3). It could be noticed that total Bilirubin of control 
(-) group was lower than control (+) group by the 
ratio of -28.57 %. Rats' livers fed on different tested 
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diets revealed significant decreases in total Bilirubin 
levels compared with the rats injected with CCl4. The 
percent of decrease as compared to control (+) group 
were -8.92, -16.07, -7.14, -17.85 and -16.07; and -
12.5, -12.5, -16.07, -16.07 and -12.50 % for henada, 
lemon palm, Jericho rose, hawthorn and Corn cob 
silk by 5 and 10%, respectively. Non significant 
differences were observed amongst rats groups fed on 
Jericho rose10%, hawthorn 5 % and corn cob silk 
10%. Considering total Bilirubin level, hawthorn 5 % 
group recorded the best treatment was observed for 
when compared to control (-) group. According to 
enhancement on total bilirubin level, the sequence of 
potency of that plant parts were hawthorn 5%> lemon 

palm 5%> Jericho rose 10% > hawthorn 10%> corn 
cob silk 5> Henada 10%> corn cob silk 10 > lemon 
plam 10%>  henada 5%> Jericho rose 5%. The same 
behaviour was observed for the mean value of direct 
Bilirubin and indirect Bilirubin except the sequence 
of plant parts potency which were lemon palm 5%> 
Jericho rose 10% > corn cob silk 10> hawthorn 5%> 
henada 5%> hawthorn 10%> Henada 10%> lemon 
plam 10%> Jericho rose 5%> corn cob silk 5 for 
direct Bilirubin and Henada 5%> Jericho rose 5%> 
henada 10%> Jericho rose 10% > lemon plam 10> 
corn cob silk 10> hawthorn 5%> hawthorn 10%> 
lemon palm 5%> corn cob silk 5 for indirect 
Bilirubin.  

 
 
Table (3). Serum total bilirubin, direct bilirubin and indirect bilirubin of rats injected CCl4 and consumed some 
plant parts 

Groups 

Total Bilirubin 
(mg\dl) 

Direct Bilirubin  
(mg\dl) 

Indirect Bilirubin    
(mg\dl) 

Mean±SD 
% of 

change 
Mean±SD 

% of 
change 

Mean±SD 
% of 

change 
Control (-) 0.40 g±0. 15 28.57 - 0.12c ±0.015 - 57.14 0.38bc±0.015 35.71 
Control (+) 0.56 a±0.02 ----- 0.28a ±0.015 ----- 0.28e ±0.02 ----- 

H
en

ad
a 

5%  0.51 bc±0. 15 - 8.92 0.12c ±0.015 - 57.14 0.39b ±0.015 39.28 
10% 0.49 bcd± 0. 15 - 12.50 0.13bc ±0.015 - 53.57 0.36bcd±0.015 28.50 

L
em

on
 

p
al

m
 5% 0.47 def± 0.15 - 16.07 0.11c ±0.017 - 60.71 0.33d ±0.015 17.85 

10% 0.49 cde± 0. 15 - 12.50 0.14bc ±0.011 - 50.00 0.35cd ±0.015 25.00 

Je
ri

ch
o 

ro
se

 5% 0.52 b ± 0.15 - 7.14 0.14bc ±0.032 - 50.00 0.38bc ±0.015 35.71 
10% 0.47 f ±0.13 - 16.07 0.11c ±0.013 - 60.71 0.36bcd±0.011 28.50 

H
a

w
th

o
rn

 5% 0.46 f±0.15 - 17.85 0.12bc ±0.011 - 57.14 0.34a ±0.015 21.43 
10% 0.47def±0.015 - 16.07 0.13bc ±0.011 - 53.57 0.34cd ±0.022 21.42 

C
o

rn
 

co
b

 s
il

k
 

 5% 0.47 def±0.15 - 16.07 0.14bc ±0.013 - 50 0.33d ±0.02 17.85 
10% 0.46 f ±0.15 - 12.50 0.11c ± 0.01 60.71 0.35bcd±0.023 25.00 

Sig. * * * 
L.S.D (p≤0.05) 0.022 0.020 0.020 

Means in the same row with different litters are significantly different, * Significant (p ≤ 0.05) 
 

Bilirubin is a breakdown product of hem (a part 
of haemoglobin in red blood cells). The liver is 
responsible for clearing the blood of bilirubin. It does 
this by the following mechanism: Bilirubin is taken 
up into hepatocytes, conjugated (modified to make it 
water-soluble), and secreted into the bile, which is 
excreted into the intestine (Nyblom et al., 2004). The 
total serum Bilirubin level is the sum of the 
conjugated (direct) and unconjugated (indirect) 
bilirubin. Normally, the unconjugated bilirubin 
makes up 70% to 85% of the total bilirubin. If direct 
bilirubin is elevated, then the liver is conjugating 
bilirubin normally, but is not able to excrete it. Bile 

duct obstruction by gallstones, hepatitis or cancer 
should be suspected (Nyblom et al ., 2004). Active 
ingredients such phytochemicals content of the all 
tested plant parts in the present study may cause 
decreased levels of the total bilirubin induced by 
CCl4. In similar study mentioned by Mohammed and 
Abdel-Gawad, (2009) showed that oral 
administration of ethanolic extract of the aerial parts 
of henada (J. Montana) at a concentration of 150 
mg/kg b.w. daily to rats for 15 days showed a 
significant protection against-induced decrease in 
serum bilirubin levels. 
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Fig. 1: The effect of tested plant parts on liver histopathological changes induced by CCl4 in rats. a, 
normal (control diet); b, c, fed the control diet and administrated CCl4 for 2 weeks; d, e, fed diet 
containing jasonia for 4 weeks after treated with CCl4; f,g,h, fed diet containing melissa for 4 weeks 
after treated with CCl4; i, j, fed diet containing crataegus azorolus for 4 weeks after treated with CCl4; 
and k, l, fed diet containing corn cob silk for 4 weeks after treated with CCl4. (H&E, X 40) 
 

 
3.4 Histopathological Examination 

Changes in histopathological parameters as 
the result of CCl4 subjection has been studied by 

many authors. Several universities and academic 
centers have paid attention towards the methods 
could be used successively in reducing like of these 

a b c 

f e d 

h i g 

j k l 
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changes. One of the most effective methods 
commonly tested in the last decade is the using of 
origin-plant parts. Some of these parts exhibited 
significant roles in reducing the adverse effects of 
CCl4 including the histopathological changes. In the 
present study the effect of phytochemical 
containing diet on rats treated with CCl4 have been 
investigated. Liver of rats fed the normal diet 
showed the normal histological structure of the 
central veins and surrounding hepatocytes (Figure 
1-a). Rats treated with CCl4 for 2 weeks showed 
kupffer cells activation, cytoplasmic vacuolization 
of hepatocytes (Figure 1-b) and sinusoidal 
leucocytosis (Figure 1-c).  Feeding on diet 
containing the tested plant parts for 4 weeks after 
treated with CCl4 induced some improvement 
/amelioration on the histological structure of rat 
livers as follow: jasonia showed Kupffer cells 
activation (Figure 1-d) and portal infiltration with 
leucocytes (Figure 1-e), melissa showed kupffer 
cells activation (Figure 1-f), hierochuntica showed 
portal infiltration with leucocytes (Figure 1-g) and 
few leucocytes in hepatic sinusoids (Figure 1-h), 
crataegus azorolus showed portal infiltration with 
leucocytes and appearance of newly formed bile 
ductuoles (Figure 1-i) and cytoplasmic 
vacuolization of some hepatocytes (Figure 1-j), and 
corn silk showed cytoplasmic vacuolization of 
hepatocytes (Figure 1-k) and kupffer cells 
activation and apoptosis of hepatocytes (Figure 1-
l). From such data it cold be reported that some of 
the tested plant parts act as a protector against CCl4 
toxicity mainly on liver. This finding agreed with 
that noticed by Wu et al., (2006) and Elhassaneen 
et al., (2009) who found that all histopathological 
changes in liver such as fatty infiltration, variation 
in mitotic figures and focal necrosis, which induced 
by dibutylnitrosamine were reversed by the 
administration of phytochemicals extract of 
cinnamon plant parts. 

In conclusion, the tested plan parts in the 
present study were effective in protecting against 
CCl4-induced histopathological changes. These 
results supported our hypothesis that tested plan 
parts contain several free and conjugated 
compounds that are able to prevent or inhibit CCl4 
toxicity. Therefore, we recommended the tested 
plant parts by a moderate amount to be included in 
our daily diets and drinks. 

 
4. Acknowledgment 

This study was financially supported by the 
Research Fund (2009-2011), Post-Graduate Studies 
and Research Sector, Minoufiya University, Shebin 
El-Kom, Egypt. 
 

Corresponding author: 
Prof. Dr. Yousif Elhassaneen  
Department of Nutrition and Food Science, Faculty 
of Home Economics, Minoufiya University, Shebin 
El-kom, Egypt 
P.O. Box: 11253 
Email: yousif12@hotmail.com 
 
References   
1. AIN. American Institute of Nutrition. (1993). 

Purified diet for laboratory Rodent, Final 
report. J. Nutrition. 123:1939-1951.  

2. Beattic, J.; Crozier, A. and Duthie, G. (2005). 
Potential Health Benefits of berries. Current 
Nutrition & Food Science. 1: 71-86.    

3. Belfied, A. and Goldberg, D. M. (1971). 
Alkaline phosphatase colorimetric method. J. 
of Enzyme, (12): 561-569. 

4. Campbell, J. A. (1963).  Methodology of Protein 
Evaluation.   RGA  Nutr. Document R. 10 Led.37 
.June meeting, New York. 

5. Champe, C.P. and Harvey, A.R. (1994). 
Biochemistry. 2nd edition, J.B.Lippincott 
Company, Philadelphia, USA. 

6. Chary, T.M. and Sharma H. (2004). Bacterial 
Biochemistry for Medical and Dental Student. 
Jaypee Brothers Medical Publishers (p) LTD, 
New Delhi. 

7. Dawson, R. M. (1998). The toxicology of 
microcystins. Toxicon., 36: 953-962. 

8. Doumas, B.T.; Ferry, B.W.; Sasse, E.A. and 
Straum, J.V. (1973): "Clinica. Aplicada. 
Amposta.      Spain.Clin. Chem., 19: 984-993. 

9. Drury, R.A. and Wallington, E.A. (1980): 
Carlton's Histological Technique. 5th ed. 
Oxford University.  

10. Elhassaneen, Y. A. and Sanad, M.I.  (2009). 
Phenolics, Selenium, Vitamin C, Amino Acids 
and Pungency Levels and Antioxidant 
Activities of Two Egyptian Onion Varieties. 
American J. of  Food Technology 4(6): 241-
254.  

11. Elhassaneen, Y. A.,  Saleh, S. A.,  El-Abd, S. 
F.,  El-Sayed M. M. and  El-Nashar, N. N. 
(2009). Dibutylnitrosamine Induces 
Histopathological Changes in Rat: Possible 
Protective Effects of Cinnamon Flavonoid 
Extract . J. of Pharmacology and Toxicology. 4 
(2): 58-69.  

12. Exarchou, V.; Nenadis N.; Tsimidou M.; 
Gerothanassis I.P.; Troganis A. and Boskou D. 
(2002).  Antioxidant phenolic composition of 
extracts from Greek activities and oregano, 
Greek sage and summer savory. Journal of 
Agricultural and Food Chemistry 50, (19): 
5294-5299. 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3755 

13. Gobbi ,P. G.; Parrinello, G. A. and Diprisco, 
U. (1982). Eur. J. Cancer Clin. Oncol.,18,1243 

14. Gutteridge, J.M. and Wilkins, S. (1983). 
Copper salt-dependant hydroxyl radical 
formation. Damage to proteins acting as 
antioxidant. Biochim BiophysActa. 759:38-14. 

15. Hegested, D.; Mills, R. and Perkins, E. (1941). 
Salt mixture .J. Biol. Chem, 138:459. 

16. Maton, A.; Jean, H.; Charles W.; Susan J., 
Maryanna, Q.; Warner, D. and Jill D. Wright 
(1993). Human Biology and Health. 
Englewood Cliffs, New Jersey, USA: Prentice 
Hall.  

17. Maton, A.; Jean H.; Charles W.; Susan J.; 
Maryanna Q.; David L. and Jill D. (1993). 
Human Biology and Health. Englewood Cliffs,  
Prentice, Hall New Jersey, USA. 

18. Mohammed A. H. and Abdel-Gawad, S. M. 
(2009). Protective effect of Jasonia montana 
against ethinylestradiol-induced cholestasis in 
rats. Saudi Pharmaceutical Journal, 18: 27–33. 

19. Mohammed A. H. (2008). Antidiabetic and 
antioxidant activity of Jasonia montana extract 
in Streptozotocin- induced diabetic, Saudi 
Pharmaceutical Journal, 16 (3-4) 

20. Muller, M.S. and Mechler, E. (2005). 
Medicinal Plants in Tropical Counties. 
Thieme. Stuttgart. New York. 

21. Nyblom, H.; Berggren, U.; Balldin J. and 
Olsson, R. (2004). High AST/ALT ratio may 
indicate advanced alcoholic liver disease rather 
than heavy drinking. Alcohol., 39 (4): 336-
339. 

22. Pagana, K.D. and Pagana, T.J. (1997). Mosby's 
diagnostic and laboratory test references. 3 rd 
ed., Mosby-year Book, Inc., New York. 

23. Passmore, R.and Eastwood, M.A. (1986). 
"Human Nutrition and Dietetics". Eight 
editions. Longman Group UKLTD. Churchill 
Livingstone. 

24. Shaban. F.; Hasan F A.  and Ali, S.   ( 2012). 
Effect of alcoholic Anastatica hierochuntica 
extract on some biochemical and histological 
parameters in alloxan induced diabetic rats. 
Department of Biotechnology, College of 
Science, University of Baghdad. Baghdad- Ira, 
14:16-28.  

25. Shariff, Z.U. (2001). Modern Herbal Therapy 
for Common Ailments. Nature Pharmacy 
Series Vol.1, Spectrum Books Ltd., Ibadan, 
Nigeria in Association with Safari Books 
(Export) Ltd. UK, pp. 9-84. 

26. Shibamoto, T.; Kanazawa, K.; Shahidi, F. and 
Ho, C. (2008). Functional Food and Health, 
ACS Symposium Series, 993, Washington, 
DC. 

27. Spencer, K. and Price, C.P. (1977). 
Determination of Albumin. Ann. Clin. 
Biochem; 14-105. 

28. Srivastara, L.M.; Das, N. and Sinha, S. (2002). 
Essential of Practicals Biochemistry. CBC 
Pub. and Distributors. 

29. SPSS (1998). Statistical Package for Social 
Science, Computer Software, Ver.10, SPSS 
Company. London, UK. 

30. Tietz, N. W. (1976). Fundamentals of Clinical 
Chemistry. Philadelphia. B.W. Standers, 
P.243.  

31. Voet, D. and Voet, J. (1990). Biochemistry. 
John Wiley & Sons, Inc., New York.  

32. Wang, W.; Yavuz, Y.; Timothy, J.; Cecilia do 
Nascimento N. and Liwei G. (2000). 
Phytochemicals from berries and grapes 
inhibited the formation of advanced glycation 
end-products by scavenging reactive 
carbonyls. Food Research International, 44: 
2666–2673 

33. Weissman, N.; Schoenbach, E. B. and  
Armisted, E. B. (1950). Quantitative 
colorimetric determination of total protein in 
serum. J. Biol. Chem., 187:153.Cited the 
Pamphlet of Stanbio Laboratory, Boerne, 
Texas, USA. 

34. WHO (2002). Traditional medicine. Report, 
EB111/9, World Health Organization, 
Geneva., www.herbcompanion.com. 

35. Wu, Y.; Zhou, C.; Song, L.; Li, X.; Shi, S. and 
Mo, J. (2006). Effect of total phenolic from 
Laggera alata on acute and chronic 
inflammation models. J. Ethnopharmacol., 24: 
243-250. 

36. Yound, D. S. (1975). Determination of GOT. 
Clin. Chem., 22 (5): 21-27. 

 
10/22/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com 3756

On a Subclass of Analytic Functions Related with Janowski Functions 
 

Muhammad Arif1, Saima Mustafa2, Khalid Khan3 

 

1Department of Mathematics, Abdul Wali Khan University Mardan 
2Department of Mathematics, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan 

3Department of Science and Information Technology Govt; KPK, Peshawar, Pakistan 
marifmaths@hotmail.com (M. Arif), saimamustafa28@gmail.com (S. Mustafa), khalidsa02@gmail.com (K. Khan) 

 
Abstract. In this paper, we introduce a subclass of analytic functions by using the well-known Hadamard product 
along with Janowski functions. Some inclusion results, radius of univalence and other interesting properties of this 
class are discussed. 
[Arif M, Mustafa S and Khan K. On a Subclass of Analytic Functions Related with Janowski Functions. Life Sci 
J 2012;9(4):3756-3762] (ISSN:1097-8135). http://www.lifesciencesite.com. 557 
 
Key Words: Convolution, Carlson and Shaffer operator, close-to-convex functions. 
2010 AMS Subject Classification: 30C45, 30C10. 
 

1. Introduction 
Let A be the class of analytic functions f  

2
( ) ,n

n
n

f z z a z
∞

=

= +∑            (1.1) 

defined in the open unit disk { :| | 1}.E z z= <  
The class A  is closed under the convolution or 
(Hadamard product) 

0 0
2

1( )( )  , 1,   ,a bn n
n

nf g z z a b z E
∞
∑
=

+∗ = = = ∈  

where  

1 1

0 0

( ) and ( ) .n n
n n

n n

f z a z g z b z
∞ ∞

+ +

= =

= =∑ ∑  

In particular, we consider the convolution with 
incomplete beta function ( , , ),d c zφ  related to 
Gauss hypergeometric function [1] by  

2 1

1

0

( )( , , ) (1, , , ) ,
( )

,  0, 1, 2, ,

nn

n n

dd c z z F d c z z
c

z E c

φ
∞

+

=

= =

∈ ≠ − −

∑
…

(1.2) 

where ( )
n

d denotes the Pochhammer symbol given by 

1, 0, C \{0},
( )

( 1), ( 1), N.n

n d
d

a a a n n
= ∈⎧

= ⎨ + + − ∈⎩
 

Note that  
(1 )

( ,1, ) d
z
z

d zφ
−

=   and  (2,1, )zφ   

is the Koebe function, see [2]. 
Carlson and Shaffer [3] defined a convolution 
operator on A  involving an incomplete beta 
function as 
 

( , ) ( , , ) , , .L d c f d c z f f A z Eφ= ∗ ∈ ∈    (1.3) 
 

It follows from (1.2) and (1.3) that,  

 
( ( , ) ( )) ( 1, ) ( )z L d c f z dL d c f z′ = +  

( 1) ( , ) ( ).d L d c f z− −    (1.4) 
If 0, 1, 2,...,d = − − then ( , )L d c f is a polynomial. 
If  0, 1, 2,...,d ≠ − − then application of the root 
test shows that the infinite series for  ( , )L d c f  
has the same radius of convergence as that for  f  
because  

1

( )lim 1.
( )

n

n

n
n

d
c→∞

=  

Hence  ( , )L d c  maps A  into itself.  ( , )L d d  
is the identity and if  0, 1, 2, ,d ≠ − −  then  

( , )L d c  has a continuous inverse  ( , )L c d  and is 
a one-to-one mapping of A onto itself.  ( , )L d c  
provides a convenient representation of 
differentiation and integration. If  ( ) ( ),g z zf z′=  
then  (2,1)g L f=  and  (1, 2) .f L g=   
In [4], Janowski introduced the class  [ , ]P A B  , 
for  A   and  , 1 1,B B A− ≤ < ≤   if and only 
if for  ,z E∈  a function  ,p  analytic in  E   
with  (0) 1p =  belongs to the class  [ , ]P A B   
if 

1 ( )( ) ,
1 ( )

Aw zp z
Bw z

+
=

+
 

where ( )w z  is an analytic function in ,E  with  
(0) 0,w =  and  | ( ) | 1.w z <   

We note that  [ 1,1] ,P P− =   the class of 
functions with positive real part consists of functions  
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p   with  Re ( ) .p z α>   Also it can be clearly 

seen that  [ , ] ( ),P A B P β⊂  1
1 ,A

Bβ −
−=  

therefore, we have 

1 1( ) (1 ) ( ) ,   .p z p z p Pβ β= − + ∈     (1.5) 

Let [ , , ]kP A Bα  denote the class of functions  p  

that are analytic in  E  with  (0) 1p =  and are 
represented by  

1 2
1 1( ) ( ) ( ),

4 2 4 2
k kp z p z p z⎛ ⎞ ⎛ ⎞= + − −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
  (1.6) 

where 1 2, [ , , ], 1 1,p p P A B B Aα∈ − ≤ < ≤  

0 1,α≤ < 2.k ≥  It is clear that 

  [ , , ] [ , ] ( ),k k kP A B P A B Pα β⊂ ⊂  
1

1

1
11 , (1 )A

B A A Bβ β β−
−= = − +  

and  [1, 1]k kP P− =  [5]. For 2,k =   the class  

2[ , , ] [ , , ]kP A B P A Bα α=  was introduced by [6]. 
We will assume throughout our discussion, unless 
otherwise stated, that  0, 1, 2, ,d ≠ − −    

0, 1, 2, , 1 1 , 0 1c B A α≠ − − − ≤ < ≤ ≤ <  
and  .z E∈   
By using a linear operator  ( , )L d c  , we define the 
following analytic classes. 
 
Definition 1.1. Let  , .f A z E∈ ∈  Then  

, [ , , ],d cf C A Bα∈  if and only if 

( ( ( , ) ( ) ) [ , , ].
( ( , ) ( ))
z L d c f z P A B

L d c f z
α

′ ′
∈

′
  (1.7) 

From (1.7), it is clear that 
, [ , , ]  ( , ) [ , , ] .d cf C A B L d c f C A B Cα α∈ ⇔ ∈ ⊂  

Similarly, , [ , , ],d cf S A Bα∗∈  if and only if, 

( , ) [ , , ] .L d c f S A B Sα∗ ∗∈ ⊂  
 
Definition 1.2. Let .f A∈  Then  

, [ , , , ],d c
kf Q A Bβ α∈  if and only if, for  

0,β ≥   
( ( , ) ( )) ( ( ( , ) ( ) )(1 ) [ , , ],
( ( , ) ( )) ( ( , ) ( )) k

z L d c f z z L d c f z P A B
L d c g z L d c g z

β β α
′ ′ ′⎧ ⎫

− + ∈⎨ ⎬′⎩ ⎭
 

(1.8) 
for  some , [ , , ].d cg C A Bα∈   

By varying the parameters ,c  ,d  ,α   ,β    A   

and  B   in the class , [ , , , ]d c
kQ A Bβ α  , we get 

different subclasses of analytic and univalent 

functions studied earlier by various authors, see for 
example [7-12]. 
 
2. Preliminary Lemmas 

 
Lemma 2.1 [13]. Let  0 d c< ≤  and  2d ≥  
or  3.c d+ ≥  Then the function  

1

0

( )( , )( ) ,  
( )

nn

n n

dd c z z z E
c

ϕ
∞

+

=

= ∈∑  

is in the class C  of convex univalent functions. 
Lemma 2.2 [13]. Let  f C∈  and  .g S ∗∈  
Then for every function  F  analytic in E  with  

(0) 1,F =  we have 

( ) ( ) ( ( )),
( )
f Fg E co F E
f g
∗

⊂
∗

 

where  ( ( ))co F E  denotes the closed convex hull 
of  ( ).F E   

Lemma 2.3 [14]. Let  1 2 ,u u iu= +  1 2v v iv= +   

and let  ( , )u vΨ   be a complex-valued function 
satisfying the following conditions: 
1) ( , )u vΨ  is continuous in a domain 2 ,D ⊂ C   
2)  (1,0) D∈   and  Re( (1,0)) 0,Ψ >   

3)  2 1Re( ( , ) 0,iu vΨ ≤  whenever  

2 1( , )iu v D∈   and  21
1 22 (1 ).v u−≤ +   

If 
1

( ) 1 m
m

m
p z c z

∞

=
= + ∑   is a function analytic in  

,E  such that  ( ( ), ( )) ,p z zp z D z E′ ∈ ∈  and 
Re( ( ( ), ( )) 0p z zp z′Ψ >  for ,z E∈   then 
Re ( ) 0p z >  in .E  
  

3. Main Results  
 

In this section, some properties of the class  
, [ , , , ]d c

kQ A Bβ α  such as inclusion results, second 
coefficient bound, its invariant property under 
convolution with the convex function, covering 
theorem and radius problem will be discussed. 
 
Theorem 3.1. If 0 , min[2,3 ]c d d c< ≤ ≥ −  
and if  0 , min[1,1 ],a c c a< ≤ ≥ −  then 

, ,[ , , , ] [ , , , ]d c d a
k kQ A B Q A Bβ α β α⊂

, ,[ , , , ] [ , , , ].d a c d
k kQ A B Q A Bβ α β α⊂  
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Proof. To prove the first inclusion, we proceed as 
follows: 
(i)  Let  , [ , , , ].d c

kf Q A Bβ α∈  Now 
 

( ( , ) ( )) ( ( ( , ) ( )) )(1 )
( , ) ( ) ( ( , ) ( ))

z L d a f z z L d a f z
L d a g z L d a g z

β β
′ ′ ′

− +
′

 

 
[( ( , ) ( , ) )](1 )
( ( , ) ( , ) )

z d c c a f
d c c a g
φ φβ
φ φ

′∗ ∗ ∗
= −

∗ ∗
 

[( ( ( , ) ( , ) ) ]
( , ) ( , ) )

z d c c a f
d a c a g
φ φβ
φ φ

′ ′⎡ ⎤∗ ∗
+ ⎢ ⎥′∗ ∗⎣ ⎦

 

( , ) ( ( , ) )(1 )
( ( , ) ( , )

N
Dc a d c g

c a d c g
φ φβ
φ φ

⎡ ⎤∗ ∗
= − ⎢ ⎥∗ ∗⎣ ⎦

   

( , ) ( ( , ) ) .
( , ) ( , ) )

N
Dc a d c zg

c a d c g
φ φβ
φ φ

′
′ ′⎡ ⎤∗ ∗

+ ⎢ ⎥′∗ ∗⎣ ⎦
 (3.1) 

 
Since, from Lemma 2.1,  ( , )c aφ  is convex, 
therefore by using Lemma 2.3 to see that the right 
hand side of (3.1) is contained in the convex hull of 
the image of  E  under  [(1 ) ]N N

D Dβ β ′
′− +  with  

( ) ( ( , ) ) ,N z z d c fφ ′= ∗    

( ) ( , ) [ , , ] .D z d c g C A B C Sφ α ∗= ∗ ∈ ⊂ ⊂   

This implies , [ , , , ]d a
kf Q A Bβ α∈  for z E∈  

and the proof of (i) is complete. 
The proof of the second inclusion is similar to that of 
the first part. 
Theorem  3.2. Let  

,

2
( ) [ , , , ].n d c

n k
n

f z z a z Q A Bβ α
∞

=
= + ∈∑  Then 

2
(1 )( )( )( 1 ) .

4 (1 )
A B c ka

d
α β

β
− − + +

≤
+

 

The equality, with 0, 1, 1,A Bα = = = −  

occurs for  
0
( ),f z  given by 

0 0 0 0

0 0

0

0 0

( ) ( , ) ( ), ( ) ( , ) ( ) ,
1

( ) ( ( ))
( ) (1 ) ,

( ) ( )

1 1 1 1 .
4 2 1 4 2 1

zF z L d c f z G z L d c g z
z

zF z zF z
p z

G z G z

k z k z
z z

β β
′ ′

′

= = =
−

′
= − +

+ −⎛ ⎞ ⎛ ⎞= + − −⎜ ⎟ ⎜ ⎟− +⎝ ⎠ ⎝ ⎠

Proof. Let 
2

( , ) ( ) n
n

n

L d c g z z b z
∞

=

= +∑  and 

1

( ) 1 .n
n

n

p z c z
∞

=

= +∑  Since , [ , , ]d cg C A Bα∈  

and [ , , ],kp P A Bα∈  it easily follows from 

known results [4] that  2 (1 )( ),k
nc A Bα≤ − −  

1n >  and 
(1 )( )

2 2 .A Bb α− −≤  
Now 

11

2 21

( )(1 )[ ][1 ]
( )

n nn
n n

n nn

n dz a z nb z
c

β
∞ ∞

−−

= =−

− + +∑ ∑  

2
11

2 21

( )[1 ][ ]
( )

n nn
n n

n nn

n d a z z b z
c

β
∞ ∞

−−

= =−

+ + +∑ ∑  

 
1

2 2 2

[1 ][ ][1 ].n n n
n n n

n n n

c z z b z nb z
∞ ∞ ∞

−

= = =

= + + +∑ ∑ ∑  

Equating coefficient of 2z  on both sides, we have 

2 2
[2(1 ) 4 ] 2(1 )d a b

c
β μβ β− +

= − −  

12 23 ,b b cβ− + +  
or 

12 2
2 (1 ) (1 ) .d a b c

c
β β+

≤ + +  

Using the coefficient bounds of  2b  and  
1

c   

as given earlier, we have 

2
2 (1 ) (1 )(1 )( )

(1 )( )
2 2

1
(1 )( )[ 1 ].

2

d A B k
a A B

c

A B k

β β α
α

α β

+ + − −
≤ + − −

= − − + +

 
That is 

2
(1 )( )( )( 1 ) .

4 (1 )
A B c ka

d
α β

β
− − + +

≤
+

 

This completes the proof. 
 
Special Case 
We note that for   1, 1A B= = − , 0α = , we 

have coefficient bound for the class  2 ( , ),B a cα   
see [15]. 
The next result shows that the class  

, [ , , , ]d c
kQ A Bβ α  is closed under convolution with 

convex functions in  .E   
Theorem 3.3. Let  , [ , , , ]d c

kf Q A Bβ α∈  and let  
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Ψ  be convex univalent in .E  Then  
,( ) [ , , , ]d c

kf Q A Bβ αΨ∗ ∈  in .E   

Proof. We first show, that for  , [ , , ],d cg C A Bα∈  

( )gΨ∗  also belongs to  , [ , , ],d cC A Bα  
which implies that   

( , ) [ , , ] .L d c g C A B Cα∈ ⊂  
So  
( ( , ) ) ( , )( ) [ , , ].L d c g L d c g C A BαΨ∗ = Ψ∗ ∈   
Let   

( ) ( ( , ) ( )) ,N z z L d c f z ′=  
( ) ( , ) ( ),D z L d c g z= D C∈  

and therefore starlike in .E  Since 
( ( , ) )( )( ( , )( ) ( ) ,

( , )( )( ) ( ( , ) )( )

N
D L d c g zz L d c f z

L d c g z L d c g z
′ Ψ ∗Ψ∗

=
Ψ∗ Ψ∗

 

and so it is in the convex hull of the image of  E  
under  N

D .  Similarly, 
  

( ( ( , )( ) ) ( )
( ( , )( )) ( )
z L d c f z

L d c g z
′ ′Ψ ∗
′Ψ∗

 

is in the convex hull of  E  under N
D . Since  

[ , , ]kP A Bα  is a convex set, it follows that 

(1 ) [ , , ]k
N N P A B
D D

β β α
′⎧ ⎫− + ∈⎨ ⎬′⎩ ⎭

 

and consequently 
  ,( ) [ , , , ]d c

kf Q A Bβ αΨ∗ ∈  for .z E∈  
 
Remark 3.1. (i) It follows from Theorem 3.3 that the 
class  , [ , , , ]d c

kQ A Bβ α  is invariant under the 

integral operators defined by  ( ), 1, 2,3,4if z i =  
.  

1 2 1

2 1 2

4 3

3

0

0

1
3

10

4
0

2 2(i) ( ) ( )( ) ( ) , ( ) [ log(1 )],  

( )(ii) ( ) ( )( ) ,  ( ) log(1 ),

1 1(iii)    ( ) ( )( ) ( ) , ( ) , (Re 1)

(iv) ( ) ( )( )

z

z

z
c n

c
n

z

f z f z f t dt z z z
z z

f tf z f z dt z z
t

c cf z f z t f t dt z z c
z n c

f z f z

φ φ

φ φ

φ φ

φ

∞
−

=

= ∗ = = − + −

= ∗ = = − −

+ +
= ∗ = = > −

+

= ∗ =

∫

∫

∑∫

∫ 4

( ) ( ) 1 1, 1, ( ) log
1 1

f t f tx xzdt x z
t tx x z

φ− −
≤ =

− − −

 
Since ,i Cφ ∈  the proof is immediate when we 
apply Theorem 3.3. 
(ii) Let 1 2,D D  be the linear operators defined on 

the class ,A  as follows: 

1 2
( )( ) , [2],   ( ) , [16].

2
zfD f zf D f

′
′= =  

Both of these operators can be written as  
( ) ,i iD f h f= ∗  where 

1 2
1

( ) ,
(1 )

n

n

zh z nz
z

∞

=

= =
−∑  

 and 
2

2
2 2

1

( 1)( ) .
2 (1 )

z
n

n

znh z z
z

∞

=

−+
= =

−∑  

We note that the radius of convexity of  1h  and 

2h   are   

1 2
1( ) 2 3 and ( ) .
2c cr h r h= − =  

 Thus, it follows from Theorem 3.3 that, if 
, [ , , , ],d c

kf Q A Bβ α∈  then   
,

1( ) [ , , , ]d c
kD f Q A Bβ α∈  

 for  2 3z < −  and  
,

2 ( ) [ , , , ]d c
kD f Q A Bβ α∈  for  1

2 .z <   
In the next result, we shall use the notation  

, ,[ , ,1, 1] ( , ).d c d c
k kQ Qβ α β α− =  

Theorem  3.4. For 0,β ≥  

  
1

, ,( , ) (0, ),d c d c
kQ Qβ α α⊂  

1

01
1

1 0

Re ( )2 ,  ,
2 ( )

h z
h z

α βδα δ
βδ
+

= =
+

  (3.2) 

and 

0
( ( , ) ( ))( ) , ( , ) ( ) .

( , ) ( )
z L d c g zh z L d c g z C

L d c g z
′

= ∈  

 
Proof. The case  0β =  is trivial, so we suppose  

0.β >   Let  , ( , )d c
kf Q β α∈  and let 

( ( , ) ( )) ( )
( , ) ( )

z L d c f z h z
L d c g z

′
=  

1 2
1 1( ) ( ),

4 2 4 2
k kh z h z⎛ ⎞ ⎛ ⎞= + − −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
  (3.3) 

for some  ( , ) ( ) .L d c g C C Sα ∗∈ ⊂ ⊂   
Differentiate (3.3) logarithmically, we have 

0

( ( ( , ) ( )) ) ( )( )
( ( , ) ( )) ( )

z L d c f z zh zh z
L d c g z h z

′ ′ ′
= +

′
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0
( ( , ) ( ))with   ( ).

( , ) ( )
z L d c g zh P

L d c g z
α

′
= ∈  

Since  , ( , ),kf Qλ μ β α∈  we have 

( )
0

( )1 ( ) ( )
( )

zh zh z h z
h z

β β
⎛ ⎞′

− + +⎜ ⎟
⎝ ⎠

 

0

( )( ) ( ),
( ) k

zh zh z P
h z
β α

⎛ ⎞′
= + ∈⎜ ⎟
⎝ ⎠

 

and using convolution technique, see [17,18], it 
follows that, for  , 1, 2z E i∈ =   

0

( )( ) ( ).
( )
i

i
zh zh z P
h z
β α

′⎛ ⎞
+ ∈⎜ ⎟

⎝ ⎠
 

Writing
1 1

( ) (1 ) ( ) ,i ih z p zα α= − +  we have, 
from (3.4)  

1 1 1
0

( )(1 ) ( ) (1 ) .
( )
i

i
zp zp z P
h z

α α α β α
′⎡ ⎤

− + − + − ∈⎢ ⎥
⎣ ⎦
 
We now form the functional  ( , ),u vΨ  by 

choosing  ( ), ( ),i iu p z v zp z′= =    

1

1 1
0

(1 )
( , ) (1 ) ( ) .

( )
v

u v u
h z
α

α α α β
−

Ψ = − + − +  

The first two conditions of Lemma 2.3 are clearly 
satisfied. We verify (iii) as follows: 

1

2 1

1 0
1 2

0

(1 ) Re ( )
Re ( , ) ( )

( )

v h z
iu v

h z

β α
α α

−
Ψ = − +

1 1 1

0
1 1 2

0

Re ( )( ) (1 ) , .
( )
h zv

h z
α α β α δ δ= − + − =  

Now, for  2

1 2

1
2 (1 ),v u−≤ +  we have 

2

2 1 21 1 1
1Re ( , ) ( ) (1 )(1 ),
2

iu v uα α βδ αΨ ≤ − − − +

1

2
1 1 1 1 2

2
2

1 (2 2 ) (1 ) (1 )
2
1 ( ),
2

u

L Mu

α α βδ α βδ α⎡ ⎤= − − − − −⎣ ⎦

= +
 

where 

1 1 12(2 2 ) (1 ),L α α βδ α= − − −  

1 1(1 ) 0 .M βδ α= − <  

Therefore  
2 1Re ( , ) 0,iu vΨ ≤  if  0L ≤  and 

this gives us  
1

α  as defined by  (3.2) . Applying 

Lemma 2.7, we conclude that  Re ( ) 0ip z >  in  

, 1, 2E i =  and so 
1

( ).ih P α∈ Consequently 

1
( ).kh P α∈  This completes the proof that  

1

, (0, ).kf Qλ μ α∈   

Theorem 3.5. For  
2 1

0 ,β β≤ <   
, ,

1 2( , ) ( , ).d c d c
k kQ Qβ α β α⊂  

Proof. For  2 0,β = the proof is immediate from 

Theorem 3.5 Therefore we let  2 0β >  and  
,

1( , ).d c
kf Q β α∈  There exist two functions,  

1 2
, ( )kH H P α∈  such that, for  , ( ),d cg C α∈   

2 1 1
( ( , ) ( )) ( ( ( , ) ( )) )

( ) (1 ) ,
( , ) ( ) ( ( , ) ( ))

z L d c f z z L d c f z
H z

L d c g z L d c g z
β β

′ ′ ′
= − +

′

⎧ ⎫
⎨ ⎬
⎩ ⎭

 

1
( ( , ) ( ))( ) ( ),  by Theorem 3.4.

( , ) ( ) k
z L d c f zH z P

L d c g z
α

′
= ∈

 
We use the fact that  ( )kP α  is a convex set and  

2 2
( ( , ) ( )) ( ( ( , ) ( )) )(1 )

( , ) ( ) ( ( , ) ( ))
z L d c f z z L d c f z

L d c g z L d c g z
β β

′ ′ ′⎧ ⎫
− +⎨ ⎬′⎩ ⎭

2 2
1 2

1 1

( ) 1 ( ),H z H zβ β
β β

⎛ ⎞
= + −⎜ ⎟

⎝ ⎠
 

we obtain the required result that  
,

2( , ).d c
kf Q β α∈   

Remark 3.2. Since ( , )( )d c zφ  is convex for  
0 ,c d< ≤  2c d+ ≥  by virtue of Lemma 2.1 
and the class of close-to-convex functions is closed 
under convex convolution, we have 

, ,
2 2( , ) (0, ) ( ) .d c d cQ Q K K Sβ α α α⊂ ⊂ ⊂ ⊂  

 
We now derive a covering theorem. 
Theorem 3.6. Let for 0 ,c d< <  2,d c+ ≥  

,
2 ( , ).d cf Q β α∈  If  B  is the boundary of the 

image of  E  under  ,f  then every point of 
B  is at distance at least 

  
2 (1 )

(1 )(1 )(3 ) 4 (1 )
μ β

α λ β μ β
⎡ ⎤+
⎢ ⎥− + + + +⎣ ⎦

  

from the origin. 
Proof. Let  0,c ≠  be any complex number such 
that  ( )f z c≠  for .z E∈  Then, by   
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Remark 3.2,  
( )( )

( )
cf zf z

c f z
=

−
 is univalent in  

.E  Let  f   be given by  (1.1) . Then 

2
2

( ) 1( ) ,
( )

cf z z a z
c f z c

= + + +
−

 

and hence 

2
1 2.a
c

+ ≤  

 Now using triangular inequality and coefficient 
bound of  2a   for class  , [ , , , ]d c

kQ A Bβ α   as 
proved in Theorem 3.2 in the above, we have  

2 (1 )
(1 )( )(3 ) 4 (1 )

dc
c c

β
α β β

+
≥

− + + +
 

which is the required result. 
The following result deals with the converse case of 
Theorem 3.4. 
Theorem 3.7. Let  , (0, )d c

kf Q α∈  in  .E  

Then  , ( , )d c
kf Q β α∈  for ,z rβ<  where 

1 ,
1 2

rβ β
=

+
              (3.5) 

This result is sharp. 
Proof. Since , (0, ),d c

kf Q α∈  there exists a 

function 1
2( , ) ( ) ( ),L d c g z C S ∗∈ ⊂  such that  

( ( , ) ( )) (1 ) ( ) , .
( , ) ( ) k

z L d c f z h z h P
L d c g z

α α
′
= − + ∈  (3.6) 

Differentiating (3.6), we have 
 

/( ( ( , ) ( )) ) ( ( , ) ( ))(1 ) ( )z L d c f z L d c g z h zα′ ′= −
 

{(1 ) ( ) }( ( , ) ( ))h z L d c g zα α ′+ − +  

Since , (0, )d c
kQ α , we have  

1 ( ( , ) ( )) ( ( ( , ) ( ) )(1 )
1 ( , ) ( ) ( ( , ) ( ))

z L d c f z z L d c f z
L d c g z L d c g z

β β α
α

′ ′ ′⎧ ⎫
− + −⎨ ⎬′− ⎩ ⎭

0

( )( ) ,
( )

zh zh z
h z
β ′

= +  

where ( ( , ) ( )) 1
0 ( , ) ( ) 2( ) ( ).z L d c g z

L d c g zh z P′= ∈   

Now using the same convolution technique, we have 

1
1

0

( ) ( )( ) ( )
( )

z zh zh z h z
z h z

βφ β ′⎧ ⎫⎛ ⎞
∗ = +⎨ ⎬⎜ ⎟

⎝ ⎠ ⎩ ⎭
 

1 2
1 2

0 0

( ) ( )1 1( ) ( ) ,
4 2 ( ) 4 2 ( )

zh z zh zk kh z h z
h z h z
β β′ ′⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞= + + − − +⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦
 
where 1 2, .h h P∈   
From this it follows that 
 

0

( )( ) for 1, 2.
( )
i

i
zh zh z P i
h z
β ′⎧ ⎫

+ ∈ =⎨ ⎬
⎩ ⎭

 

 
Using well-known results [2] for the class  P  and  

1
2( )P  that  

2

2 Re ( ) 1
( ) , Re ( ) ,

1 1i
r h z rizh z h zi r r

−′ ≤ ≥
− +

0
1

Re ( ) ,
1

h z
r

>
−

 

we have 

0 0

( ) ( )Re ( ) Re ( ) ,     (3.7)
( ) ( )

2Re ( ) 1
1

1 (1 2 )Re ( ) .   (3.8)
1

i i
i i

i

i

zh z zh zh z h z
h z h z

rh z
r

rh z
r

β β

β

β

′ ′⎧ ⎫⎧ ⎫ ⎪ ⎪+ ≥ −⎨ ⎬ ⎨ ⎬
⎪ ⎪⎩ ⎭ ⎩ ⎭

⎧ ⎫≥ −⎨ ⎬−⎩ ⎭
− +⎧ ⎫= ⎨ ⎬−⎩ ⎭

From (3.7), it is clear that  

0

( )Re ( ) 0, for 
( )
i

i
zh zh z r r
h z β
β ′⎧ ⎫

+ ≥ <⎨ ⎬
⎩ ⎭

 

and consequently it follows that 

0

( )( ) , for .
( ) k

zh zh z P z r
h z β
β⎧ ⎫′

+ ∈ <⎨ ⎬
⎩ ⎭

 

Hence , ( , ),kf Qλ μ β α∈ where rβ  is given (3.5). 
We obtain the sharpness of this result by taking 

0
1 1( ) , ( ) .
1 1i

zh z h z
z z

+
= =

− −
 

This completes the proof. 
 
Conclusion:  
We introduce a subclass of analytic functions by 
using Hadamard product along with Janowski 
functions. Some inclusion results, radius of 
univalence and other interesting properties of this 
class are discussed. 
In future work we intend to use formal approaches to 
prove theorem based on developed formal tools. The 
formal methods have many application in real life 
problems [19-32].    



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com 3762

 
References: 
 
[1] S. S. Miller and P. T. Mocanu, Differential subordinations 

theory and applications, Marcel Dekker, Inc. New York 
Basel, 2000. 

[2]  A. W. Goodman, Univalent functions, Vol. I, II, 
Polygonal Publishing House, Washington, New Jersey, 
(1983). 

[3] B. C. Carlson and D. B. Shaffer, Starlike and prestarlike 
hypergeometric functions, SIAM J. Math. Anal., 15(1984) 
737-745. 

[4] W. Janowski, Some extremal problems for certain families 
of analytic functions, Ann. Polon. Math., 28(1973) 
297-326. 

[5] B. Pinchuk, Functions with bounded boundary rotation, 
Isr. J. Math., 10(1971) 7-16. 

[6] Y. Polatoglu, M. Bolcal, A. Sen and E. Yavuz, A study on 
the generalization of Janowski class in the unit disc, Acta. 
Mathe., 22(2006) 27-31. 

[7] W. Kaplan, Close-to-convex schlicht functions, Michigan 
Math. J., 1(1952) 169-185. 

[8] K. I. Noor and D. K. Thomas,  On quasi-convex 
univalent functions, Internat. J. Math. Math. Sci., 3(1980) 
255-266. 

[9] K. I. Noor, On quasi-convex functions and related topics, 
Internat. J. Math. Math. Sci., 10(1987) 241-258. 

[10] E. M. Silvia, Subclasses of close-to-convex functions, 
Internat. J. Math. Math. Sci. 6(1983) 449-458. 

[11] J. Sokol, Classes of analytic functions associated with the 
Choi-Saigo Srivastava operator, J. Math. Anal. Appl., 
318(2006) 517-525. 

[12] J. Sokół, On some applications of the Dziok-Srivastava 
operator,Appl. Math. Comp. 201(2008), 774-780. 

[13] S. Ruscheweyh, Convolution in Geometric Function 
Theory, Les Presse. de Universite de Montreal, Montreal, 
1982.  

[14] S. S. Miller, Differential inequalities and Caratheodory 
functions, Bull. Amer. Math. Soc., 81(1975) 79-81. 

[15] K. I. Noor, Classes of analytic functions defined by the 
Hadamard Product, New Zeal. J. Math., 24(1995), 53-64. 

[16] A. E. Livingston, On the radius of univalence of certain 
analytic functions, Proc. Amer. Math. Soc., 17(1966) 
352-357. 

[17] K. I. Noor, S. Mustafa, B. Malik, On Some Classes of 
p-valent Functions Involving Carlson-- Shaffer Operator , 
Appl. Math. & Comp., (214)2009 336-341. 

[18] K. I. Noor, Applications of certain operators to the classes 
related with generalized Janowski functions, Integ. Tran. 
& Spec. Funct. 2(2010) 557-567.  

[19] Ahmad, F. and S. A. Khan (2012). "Module-based 
architecture for a periodic job-shop scheduling problem." 
Computers & Mathematics with Applications. 

[20] Ali, G., S. A. Khan, et al. (2012). "Formal modeling 
towards a dynamic organization of multi-agent systems 
using communicating X-machine and Z-notation." Indian 
Journal of Science and Technology 5(7). 

[21] Gul Afzal Khan, S. A. K., Nazir Ahmad Zafar, F.A.S.I. 
(2012). "A Review of different Approaches of Land Cover 
Mapping." Life Sci J 9(4). 

[22] Khan, S. A., A. A. Hashmi, et al. (2012). "Semantic Web 
Specification using Z-Notation." Life Science Journal 
9(4). 

[23] Khan, S. A. and N. A. Zafar (2007). "Promotion of local to 
global operation in train control system." Journal of 
Digital Information Management 5(4): 231. 

[24] Khan, S. A. and N. A. Zafar (2009). Towards the 
formalization of railway interlocking system using 
Z-notations, IEEE. 

[25] Khan, S. A. and N. A. Zafar (2011). "Improving moving 
block railway system using fuzzy multi-agent specification 
language." Int. J. Innov. Computing, Inform. Control 7(7). 

[26] Khan, S. A., N. A. Zafar, et al. (2011). "Extending 
promotion to operate controller based on train’s 
operation." International J. Phy. Sci 6(31): 7262 - 7270. 

[27] Khan, S. A., N. A. Zafar, et al. (2011). "Petri net modeling 
of railway crossing system using fuzzy brakes." 
International J. Phy. Sci 6(14): 3389-3397. 

[28] M, F. and S. A. Khan (2012). "Specification and 
Verification of Safety Properties along a Crossing Region 
in a Railway Network Control." Applied Mathematical 
Modelling,  10.1016/j.apm.2012.10.047. 

[29] Raza, M. I., Q. J. Zaib, et al. (2012). "Meticulous analysis 
of Semantic Data Model -An optimal approach for ERD." 
J. Basic. Appl. Sci. Res. 8(2): 8344-8354. 

[30] Yousaf, S., N. A. Zafar, et al. (2010). Formal analysis of 
departure procedure of air traffic control system, IEEE. 

[31] Zafar, N. A., S. A. Khan, et al. (2012). "Formal Modeling 
towards the Context Free Grammar." Life Science Journal 
9(4). 

[32] Zafar, N. A., S. A. Khan, et al. (2012). "Towards the 
safety properties of moving block railway interlocking 
system." Int. J. Innovative Comput., Info & Control. 

 
 

10/20/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3763 

Agility reaching in governmental organizations and their achievements 
 

Najmeh Izadpanah, Ali Yaghoubipoor 
 

Department of Management, Sirjan Branch, Islamic Azad University, Sirjan, Iran 
yaghoubipoor@yahoo.com    

 
Abstract: Changes will lead the organizations to the new challenges which the lack of attention to them will 
threaten the survival and success of manufacturing organizations increasingly. Because of this vital situation, most 
of the organizations have reviewed their business priorities and strategic perspectives and emphasized on the 
consistency with changes of business environment and the rapid response to the market and client needs through the 
new methods of cooperation. In order to respond to these challenges of business, the organization have chosen a new 
approach entitled the agility. Agile manufacturing has been defined as the ability to survive and thrive in a highly 
competitive environment with continuous and unpredictable changes by a quick and an effective response to the 
changes and also creating the products and services based on the customer demand. In this article, first the historical 
trends and circumstances, which have led to the emergence of agile manufacturing, have been studied and then the 
qualifications and abilities needed for the agility and also the agility providers in the organizations have been 
described. 
[Najmeh Izadpanah, Ali Yaghoubipoor. Agility reaching in governmental organizations and their achievements. 
Life Sci J 2012;9(4):3763-3769] (ISSN:1097-8135). http://www.lifesciencesite.com. 558 
 
Keywords: Organizational agility; agile organizations; performance; continuous improvement; customer 
satisfactory 
 
1. Introduction 

Since 1991, the term agility was applied for 
the first time in order to describe the capacity needed 
for a modern production. Agility means the ability to 
respond and react quickly and successfully to the 
environmental changes. Like the manufacturers, other 
organizations and institutions are forced to seek the 
agility in order to compete in the twenty-first century 
because modern organizations are facing with a 
growing pressure for finding new ways of efficient 
competition in the world dynamic market. Agility 
improves the ability of organization to supply the 
high quality products and services and thus is an 
important factor for the effectiveness of organization. 
Most of the organizations start using the approaches 
such as the virtual organization and team in order to 
improve the organizational agility and develop 
themselves globally. However, sometimes the agility 
is seemed as the integration of processes, members, 
and also the features of organization with advanced 
technologies.  

Agility improves the ability of organization 
to supply the high quality products and services and 
thus is an important factor for the effectiveness of 
organization. Most of the organizations start using 
the approaches such as the virtual organization and 
team in order to improve the organizational agility 
and develop themselves globally. However, 
sometimes the agility is seemed as the integration of 
processes, members, and also the features of 
organization with advanced technologies.   

 

Definitions of agility concept 
In the dictionary, the term agile means: fast, 

active, and active move and the agility means the 
ability to move fast and easy, and being able to think 
fast and with a smart way. The root of agility comes 
from the Agile Manufacturing and the agile 
manufacturing is a concept, which has become 
popular in recent years and been accepted as a 
successful strategy by the manufacturers, who are 
preparing themselves for increasing the substantial 
performance. In such an environment, every 
organization should have the ability to produce 
different products with short service life 
simultaneously, redesign the products, change the 
production methods, and react efficiently to changes. 
If the manufacturing firm has such capabilities, it will 
be called an agile organization.  

Sharifi and Zhang (1999) believe that the 
Agility means the ability of each organization to 
sense, understand and predict the current changes in 
the workplace. Such an organization should be able 
to detect the environmental changes and look to them 
as the factors of growth and prosperity. Moreover, in 
another text they have defined the agility as the 
ability to overcome the unexpected challenges in 
order to face with the unprecedented threats of 
workplace and gain the advantage and benefit from 
the changes as the opportunities for growth and 
advancement. Brian Maskell (2001) defines the 
agility as the ability of prosperity in an environment 
with continued and unpredictable changes. For this 
regard, the organizations should not be afraid of 
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changes in their workplace and avoid them, but they 
should imagine the change as an opportunity to gain 
the competitive advantage in their market 
environment. Vernadat (1999) believes: the agility 
can be defined as a closed consistency of 
organization with the changing business needs in 
order to gain a competitive advantage. In such an 
organization, the employees' aim is in consistent with 
the goals of organization and both each intend to give 
an appropriate response to the changing customer 
needs.  

Based on the results and outcomes, the 
agility means the dynamic, status-oriented and bold 
changes and guarantees the success about the market 
portion, and access to a high number of customers. In 
other words, here the agility means the ability of a 
business unit to grow and survive in a competitive 
environment, which its changes are constant and 
unpredictable and requires quick response to the 
changing markets.  

Without any doubt, this can be achieved by 
creating the value in the products and services 
required for the customers (Goldman et al, 1995). 
Thus, the agility may be defined as the ability to 
response quickly to the market requirements and 
customer needs.  

Kidd (1994) believes that in order to 
operationalize the paradigm of agility, it can be 
considered as a combination of numerous institutions 
which each have several key skills or competencies 
for common activities and together can ready the 
organization to react quickly to the changing 
customer requirements. It is evident that Kidd's main 
purpose here is the virtual organization.  

Kidd cites one of the most comprehensive 
definitions of organizational agility it as follows: 

"An agile organization is a fast, adaptable 
and informed business which is capable of adapting 
quickly in response to the unexpected and unforeseen 
events and developments, market opportunities and 
customer needs. In such a business, there are 
processes and structures which facilitate the speed, 
compliancy and strength, and it has systematic and 
coordinated organization, which has the ability to 
achieve the competitive performance in a highly 
dynamic and unpredictable business environment, 
however this environment is not disproportionate 
with the current functions of organization (Kidd, 
2000)".  
Definition and meaning of organization agility  

The word "agile" describes the speed and 
power of response when exposed to the external and 
internal events of organization.  

Agility is to identify successfully the 
principles of competition (speed, flexibility, 
innovation, quality and profitability), integration of 

resources, and appropriate actions in the environment 
of knowledge with rapid changes, by providing the 
customer-friendly products and services.  
Emergence process of the concept "agility"  

From the late 1980s to mid 1990s and after 
the widespread political and economic developments 
worldwide, numerous efforts have been done in order 
to understand the origins and factors affecting new 
systems in the global business. For the first time, 
when the United States of America saw the dramatic 
downturn in the business world, especially in the 
production area (which had been faced with new 
competitions from Asia and Europe), became the 
leader if this movement. In 1991, a group of industry 
experts observed that the increasing rate of changes 
in the business environment is faster and more 
accelerated than the capabilities of traditional 
manufacturing organizations to adapt and cope with 
it. These organizations could not benefit from the 
opportunities, which were offered to them, and this 
inability to adapt to the changing conditions might 
lead to their bankruptcy and failure in the long term 
(Hormozi, 2001). Thus, a new paradigm was 
provided and released for the first time in the report 
entitled "the strategy of manufacturing firms in the 
twenty-first century: industry experts' views" by 
Iacocca Institute ad introduced to the public (Nigel 
and Dove, 1991). Immediately, the term "Agile 
Manufacturing" was used jointly by the public with 
releasing this report (Gunasekaran et al, 2001).  

In order complete the above cases, it should 
be expressed that in 1991, Lehigh University 
sponsored by the Navy of United States of America 
and with Iacocca institute, conducted studies on 13 
major manufacturers like General Motors, General 
Electric, IBM, Texas Instruments, etc. 

The purpose of this study was to answer the 
question what features the successful organizations 
will have in the twenty-first century. Then, over a 
hundred other organizations were studied and in 1991 
these studies were named as the study of 
manufacturing institutes in the 21st century, then in 
1995, the obtained results of this research were 
published in a book by Steven Goldman, Nigel and 
Preiss, entitled: agile competitors and virtual 
organizations. Some of the results of mentioned 
studies include:  

New competitive environments have created 
numerous developments in the manufacturing 
systems and organizations.  

Organizations, which have competitive 
advantages in this new environment and are able to 
produce products according to the customers' needs, 
are agile and progressive. 

Achieving the agility needs the existence of 
flexible manufacturing system, having a flexible 
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knowledgeable workforce, encouraging management 
structure, and team innovation (both within and 
between the organizations).  
Principles for designing the agile organizations  

These principles are necessary for any 
organization, which wants to work better than the 
rivals in order to respond and predict the changes. 
These principles are as follows:  

1) Sourcing strategy: It contains a series of 
decisions which defines and integrates the internal 
and external sources. First, it identifies the services, 
which should be done in the organization and then 
assigns the individuals' responsibilities to them.  

2) Resource management: It has an effective 
role in applying the individuals, skills and 
competencies in the right place and helps the 
organization to allocate the resources properly.  

3) Competencies: It identifies the best 
organizational practices. During the past, the 
intelligence traditional agencies focused on the 
technical skills, but now by moving to the agility, the 
Competency has been more considered.  

4) Leadership: In the agile organizations, the 
leadership is less focused on the ordering control and 
it more emphasizes on the preparation, conduction, 
influencing, delegating the authority, and persuasion.  

5) Type of processes: It emphasizes here on 
the way under which the organizations work.  

6) Structure: It more focuses on the 
organizational structure, and the way under which the 
components of organization are put together. An 
agile organization has a flexible structure.  

7) Readiness for change: It is the ease of 
responding to unpredictable changes and demands. 
Readiness for change enables the organization to 
achieve the opportunities (in fact, the agility of 
business) and get rid of the difficulties (in fact, the 
organizational resilience).  
Characteristics and features of organizational 
agility  

Agility is based on three basic dimensions:  
1- Performance, 2-Learning, 3- change  
In general, the main features of an intelligent 

and agility system of businesses include:  
• Knowledge Management: Having the right 

knowledge and applying it correctly and timely.  
• Ability to answer: Having the competency 

to deal effectively with the unpredictable changes of 
any kind and in any field.  

• Dynamic integration: Active management 
of sub-systems and adapting them with changing 
status of company in order to follow its goals.  

• Management of the whole resources: 
Including the management of resources such as the 
knowledge, money, materials, machinery and 
processes, information and so on.  

• Management of collective learning: 
Considering the learning process, value of continuous 
learning, seeking the new knowledge, collective 
learning and sharing the knowledge.  

• Management of adaptive structure: 
Developing and providing the principles and patterns 
of interaction in the core business systems and 
coordinating them with the principles of adaptive 
systems.  

• Management of change skill: Accepting 
the concepts of change skill in the whole business 
environment.  

• Management of decisive action: 
Considering the timely decisions.  

•Management of competency and talent: 
Having the proper and timely right for appropriate 
skills particularly about the quality of decision-
making.  

Rapid technological developments, 
increased risks, globalization, and the privatization 
expectations are the environmental features which the 
current business organizations are faced with. For 
being successful in this environment, agility creates a 
competitive advantage which can be maintained by 
being known in the innovation and quality. The agile 
organization makes the processes and individuals in 
an organization consistent with advanced technology 
and resolves the customer needs based on its own 
high quality products and services and in a relatively 
short period. However, this condition occurs when 
the agility is considered as an organizational 
systematic value and a competitive strategy for 
leaders. 
 
2. Organizational agility  

At the beginning of the 1990s, different 
organizations were widely under pressure from their 
customers to achieve the greater flexibility, shorter 
providing time, more varied products and services. 
Hence, in order to survive and develop they moved in 
a way to overcome the challenges such as the 
changing consumer demands, demand for high 
quality and minimum production cost, and 
accountability to the customers' specific needs. In 
response to these challenges, they re-engineered and 
restructured their businesses and developed a new 
approach called the organizational agility. In 1991, 
more than 150 industry executive directors 
participated in a study. The results of this research 
were published in a two-volume report entitled "The 
strategy of manufacturing institutions in the 21st 
Century" and in which it was described the 
competition in the manufacturing institutions of the 
United States of America in the next 15 years. As a 
result, the "Agile Manufacturing Enterprise Forum" 
affiliated with the Institute Iacocca at the University 
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Lehigh was formed and the concepts of agile 
manufacturing were introduced (Sheridan, 1993; 
Strobing, 1995; Richards, 1996; Nagel and Dove, 
1991).  

Proposed paradigm has the concept of one 
step forward and creating new meanings for better 
performance and success and practically is a strategic 
approach with regard to new conditions of business 
environment. Responding to the changes and 
considering their advantages through the strategic use 
of manufacturing, service and directorial tools and 
methods are the pivotal and basic concepts of agility 
(Sharifi and Zhang, 1999). "Charles Darwin" 
explained in his book entitled "The origin of species" 
that the species were changed over time in order to be 
proportional to the environment, and the species 
which remained were not stronger or smarter species, 
but they are the ones, who responded to changes 
more and better. The reflection of this theory on the 
business also allows the organizations to survive if 
they can adapt themselves to new and changing 
situations and environments and are ready to be 
changed.  

The agility has nearly denied old ways of 
doing work, which were appropriate for the 
traditional static operation. In a competitive and 
highly changing environment, the organizations and 
equipment, which have the high flexibility and very 
high sensitivity towards the changes of environment 
and market, should be created and developed. Agility 
is defined as an ability to survive and thrive in a 
highly competitive environment with continuous and 
unpredictable changes by seeking to respond quickly 
and effectively to the changes and also making the 
products and services based on the customer demands 
(Crocitto and Youssef, 2003).  

Since 1991, several researchers have offered 
numerous definitions and activities in this regard and 
the subject of most of them includes: the producer's 
abilities to react quickly to sudden and unpredictable 
changes (Noaker, 1994; Goldman et al, 1995; 
Richards , 1996; Van Assen et al, 2001), Before 
acting respond to changes (Nagel and Goldman, 
1993; Bessant, 2001,113), profitability of 
environment (Noaker, 1994; Goldman and Nagel, 
1993; Goldman et al, 1995), ability to survive and 
thrive in an environment with continuous and 
unpredictable changes (Dove, 1999; Maskell, 2001; 
Richards, 1996; Rigby et al, 2001).  

Accordingly, in order to create the agility (or 
making the organization agile) the capabilities and 
enablers of agility are so important. Enablers of 
agility are the elements, concepts and techniques 
which help the organizations to achieve the desired 
level of capabilities of Agile. Each organization, 
which wants to be agile and stand in its place 

confidently, should have these capabilities at the 
desired level. Agility capabilities are provided in 
different categories and based on different 
approaches. The most popular categories which have 
been used in this article include: accountability, 
Competency, coincidence and Flexibility, and 
Quickness (Lin et al, 1995, Sharifi and Zhang, 1999).  

Sometimes different researchers have 
offered various features for the agile and moving 
organizations in line with the agility with combining 
the agile enablers and capabilities. These 
characteristics act as the leaders of agility way, and 
illuminate the way of making the manufacturing and 
service organizations agile for more survive and 
competitiveness. For example, the existing literature 
in the field of agility has divided the agility provider 
tool into four different categories based on the nature 
and scope: strategies, technologies, systems and 
human resources (Sherehiy et al, 2007; Youssef et al. 
Bustelo and Avella, 2006). Also, the existing 
literature about each set is divided into several 
subsets, which aim to provide some of the key 
components of agility in each set and subset 
transparently and significantly. In order to respond 
effectively to the changing needs, there should be the 
agility in all functional areas of organization. 
Therefore, gaining the agility requires the flexibility 
and sensitivity in the strategies, technologies, systems 
and human resources (Byrd et al, 2001; Bharadwaj, 
2000, Yusuf et al, 1999).  
Environmental changes, the main factor for 
needing the agility  

It seems that the change is one of the main 
characteristics of organizations in the new 
competitive era. Most of the organizations have 
experienced a change in their own environment for 
example in a period of three to six months or one 
year. According to the context, which is dominating 
the business world of organizations now, the 
organizations have no choice but to change the 
expected attitudes, knowledge, approaches, 
procedures, and results. By vast studies, Sharifi and 
Zhang (1999) have classified the areas, faced with the 
changes in the business environment, as follows:  

- Market inconstancy and instability which 
are due to the development of small part of market, 
providing large number of new products, and decline 
of product lifetime.  

- Severe competition which is due to quick 
changing market, increased cost pressure, increasing 
competitiveness, and short term developing of new 
products.  

- Changes in customer needs which occur 
due to the custom demands, increased expectations of 
quality, and faster delivery time.  
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- Acceleration of technological changes 
which occur due to the introduction of new and 
efficient manufacturing facilities, and integration of 
hardware and software systems.  

- Changes in the social factors which are 
emerged for protecting the environment, workforce 
expectations, and legal and juridical pressures.  

However, the reason for changes in the 
business world can be outlined as follows: increasing 
access to the technology, intense competition for the 
technological development, globalization of markets 
and business competition, quick access to the 
technology, changes in the salary and wage levels 
and job skills, environmental responsibilities, 
resource limitations, and most importantly increasing 
the customer expectations (S. T.  John et al, 2001).  
Conceptual model of agility  

A comprehensive model for achieving the 
agility is provided by Mr.Sharifi and Zhang(1999). 
This model, which is based on analyzing the 
conceptual literature of agility, is shown in Figure 1.  

The first sector is the agility drivers, which 
in fact are the changes occurring in the business 
environment, and they can lead the institution to the 
new positions and gaining the competitive 
advantages.  

The second sector is the agility capability 
which provides the power necessary for responding 
to the changes.  

The third sector is the agility providers 
which in fact are the tools through 
 
 

 
Figure 1: Conceptual model of agility 
 
Why we should be agile?  
Customer satisfaction  

Customer satisfaction is one of the most 
important achievements for making the organization 
agile because in the agile environments, the customer 
satisfaction will be the main criteria for measuring 

the success of organization. Customer satisfaction 
will be achieved through his increased and almost 
every day interactions with the development team. In 
the agile environments, the customer is largely 
valued.  

In the agile environments, different methods 
and measures have been predicted for customer 
satisfaction, some of them that include:  
• Acceptance and reception of changing 
customer needs  
• Delivering the operant Software, often every 
few weeks  
• Constant interactions between the customer 
and development team  
Quality Improvement  

Another principle of becoming agile is 
providing the high quality products, so that this 
quality can be fully measured. As was mentioned for 
the previous case, our highest priority is the customer 
satisfaction; customer satisfaction creates the client's 
desired products for business. Providing the client's 
desired software will be one of factors for making 
high quality products, but by interactions of 
development team with the customer the innovations 
will be created which make much higher quality and 
more customer friendly products.  

In the agile environments, different methods 
have been provided for improving the quality of 
product; some of them include:  
• Face to face and constant communication of 
development team members with the customer in 
order to create the innovation  
• Continuous attention to the technical 
preference and good design  
• Maintaining the simplicity principle at all 
stages of product development  
• Ongoing review of development team at 
each stage of development  
Increasing the productivity  

Increasing the productivity of manpower is 
one of the criteria for developing the team in agile 
environments. This increased productivity will be 
from 50% to 90%. The manpower is the most 
expensive element and developing the software is the 
basic element of each organization, thus the low 
productivity of this resource can be a disadvantage 
for the organization.  

In the agile organizations, the methods, 
which motivate the workforce such as the following 
methods, are used in order to maximize the 
productivity:  
• Self-organizing the manpower  
• Creating the trust between the individuals  
• Creating the self-confidence in the people  

In order to conclude the discussion why we 
should be agile, it can be said: Each organization has 
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defined the strategies for its own success, so it will be 
able to meet each of these strategies with the minimal 
cost.  
 

 
Figure 2: Chart of agility reasons 
 

As you can see in the figure above, the 
organization has a series of strategies and the Agile 
for each strategy has a certain program, and by 
implementing this program of organization, the 
organization will be able to achieve this strategy; and 
achieving each strategy will lead to a close way and 
achievement of excellent purpose of an organization 
or higher profit and income.  
What is needed for being agile?  

Agile can be applied in the following 
environments and conditions easier and better:  
• Quick delivery: In some cases, when the 
software is developing, the software should be 
delivered to the client more quickly otherwise the 
customer's work will be Gummed up. In the other 
words, at the same time the software will be 
developed and used by the customer.  
• Lack of information and requirements of 
project or product during the start up time or initiate 
phase of project  
• Constant availability of customer  
• Adaptable manpower  
• The manpower are deployed in one place  
• A real and efficient team  
The obstacles while implementing the Agile include:  
• Lack of knowledge for Agile  
• Very large teams  
• Distributed and vast development beyond 
the local areas 
• Closed contracts (based on the price and 
scope of project)  
• Not-experienced or new workforce and new 
emerging teams 
• Quick movement  

Numerous conditions can be involved in 
making the organization agile or not; some of them 
are mentioned above, but the most important 

principle for becoming the agile is evaluating the 
ability of organization and determining the ready 
time to become an agile. Evaluating the organization 
is the most important thing which should be done for 
the necessary requirements of organization. For 
evaluating the organization by the workforce of that 
organization and without necessity for professionals 
from elsewhere, you can use the software, which has 
been prepared for this case. 
 
3. Core Values of Agile Organization  

According to the whole presented 
discussions, four basic values can be considered for 
the Agile Organizations. These four features are as 
follows:  

• Personnel and their relationships 
have more value than the operating tools and 
procedures.  

• Using the software and office 
automation has more value than the physical 
documentation.  

• Customer satisfaction has more 
value than the exact enforcement of previous 
contracts.  

Quick respond to the changes has more 
value than following the previous plans.  

Advantages of improved and increased 
organizational agility level can be summarized in the 
following cases: 
1-Quick promotion of organization towards the 
predetermined objectives; 
2-better service, lower prices, and stable 
organization;  
3-Getting the value for investing in the field of 
information technology;  
4-Reduced volume of funding for in the field of 
information technology (IT);  
5- Establishing the necessary coordination between 
the service providers of information technology (IT);  
6- Ability of organization to change the processes 
and improve the business operations;  
7- Quicker response of organization to the customer 
needs;  
8-Increased employees' satisfaction;  
9- Appropriate respond to the changes;  
10- Significant development of staff skills;  
11-Increased business and operational values;  
12-Focous and emphasis on controlling the 
organization;  
13-Developed structure of organizational processes;  
14-Improved costs controlling and increased 
efficiency of organization because of controlling and 
reducing the costs. 
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1. Introduction 
Let ( )A n  denote the class of functions ( )f z  of 
the form 

( )
1

( )  ,               1.1k
k

k n

f z z a z
∞

= +

= + ∑  

which are analytic and multivalent in the open unit 
disk { }: 1 .z z= <A  By ( ),S nλ α∗  and 

( ),C nλ α , λ  is real with 2
πλ < , 0 1α≤ < , 

Nn∈ , we mean the subclasses of ( )A n  

consisting of all functions ( )f z  of the form (1.1) 
which are defined, respectively, by 

( )
( ) ( ) ( ),Re cos ,     1.2

zf zie z
f z

λ α λ
′

> ∈A  

( )
( ) ( ) ( )Re 1 cos , .      1.3

zf zie z
f z

λ α λ
′′

+ > ∈
′
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⎜ ⎟⎜ ⎟
⎝ ⎠

A

 
We note that for 0α =  and 1n = , the above 
classes reduce to the class of spirallike functions 
introduced by Spacek [1] and the class of Robertson 
functions studied by Robertson [2] respectively. For 
more details on the subject of spirallike and 
Robertson functions, see [3-5]. 

 
Sufficient conditions were studied by various authors 
for different subclasses of analytic functions, for 
some of the related work see [6-12]. The object of the 
present paper is to obtain sufficient conditions for the 
classe ( ),S nλ α∗  and ( ),C nλ α . We also consider 
some special cases of our results which lead to 
various interesting corollaries and relevances of some 
of these with other known results are also mentioned. 
We will assume throughout our discussion, unless 
otherwise stated, that λ  is real with 2

πλ < , 

0 1α≤ <  and N.n∈   
We need the following lemma due to Mocanu [13]. 
Lemma 1.1. If ( ) ( )p z A n∈  satisfies the 
condition 

( ) ( )arg    ,
2 np z zπ δ′ < ∈A  

where nδ  is the unique root of the equation 
 

( ) ( ) ( )12 tan 1 1 2 0,      1.4n nn δ π δ− − + − =⎡ ⎤⎣ ⎦  

then ( ) ( ),0 .p z S n∗∈  
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2. Main Results 
Theorem 2.1. If ( ) ( )f z A n∈  satisfies 
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where nδ  is the unique root of (1.4), then 
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for ( ) ( )f z A n∈ . Then clearly (2.2) shows that 
( ) ( )p z A n∈ . 

Differentiating (2.2), we have 
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Thus using (2.1), we have 

( )arg ( )   ,
2

p z zn
π

δ′ ≤ ∈A  

where nδ  is the root of (1.4). Hence, using Lemma 

1.1, we have ( ) ( ,0)p z S n∗∈ . 
From (2.3), we can write 
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Since ( ) ( ,0)p z S n∗∈ , it implies that 
( )
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′ > . Therefore, we get 
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and this implies that ( )( ) , .f z S nλ α∗∈   

Making 0λ =  in Theorem 2.1, we have 
Corollary 2.2. If ( ) ( )f z A n∈  satisfies 
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then ( )( ) , .f z S n α∗∈   

Further if we take 1n =  in Corollary 2.2, we get 
the following result proved by Uyanik et al [12]. 
Corollary 2.3. If ( )f z A∈  satisfies 
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where 1δ  is the unique root of the equation 

( ) ( )1
1 12 tan 1 1 2 0,δ π δ− − + − =⎡ ⎤⎣ ⎦  

then ( )f z  belongs to the class of starlike functions 
of order α . 
Theorem 2.4. If ( )f z A∈  satisfies 
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Then clearly ( )p z  and ( ) ( )g z A n∈ . Now 
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Differentiating logarithmically and then simple 
computation gives us 
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Therefore, by using Lemma 1.1, we have  
( ) ( ) ( ,0)g z zp z S n∗′= ∈  
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It follows that ( )( ) , .f z C nλ α∈   

Taking 0λ =  in Theorem 2.4, we have 
Corollary 2.5. If ( ) ( )f z A n∈  satisfies 
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Further If we take 1n =  in Corollary 2.5, we get 
the following result proved in [12]. 
Corollary 2.6. If ( )f z A∈  satisfies 

1
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for 0 1α≤ < , then ( )( ) ,f z C α∈  the class of 
convex functions of order α . 
Remark 2.1. If we put 0α =  in Corollary 2.6, we 
get the result proved in [13]. 
3. Generalized Integral Operator 
For ( ) ( )f z A n∈ , we consider 

0
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Clearly ( ) ( )G z A n∈  and when 1γ = then (3.1) 
reduces to the well-known Alexander integral 

operator [14]. 
Theorem 3.1. If 1γ ≥ and ( ) ( )f z A n∈  with 
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Differentiating (3.3), logarithmically, we get 
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where we have used (3.2). Therefore 

( )arg ( ) ( ) ,
2 nzG z G z π δ′′ ′+ <  

By using Theorem 2.4 with 0α =  and 0λ = , we 
have ( )0( ) ,0 .G z C n∈   
From (3.4), we can write 
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since ( )0( ) ,0 .G z C n∈  Therefore we have 
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which shows ( )( ) ,0f z S n∗∈ , where 1.   
 
Conclusion: 

In this paper we established certain 
sufficient conditions for some subclasses of analytic 
functions using argument properties. We also gave 
some applications of our work to the generalized 
Alexander integral operator.. 

In future work, the formal approach will be 
used to develop logical connection between analytic 
function and formal specification. Formal 
specification are the mathematical approaches used 
for many applications [15-26]. 
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Abstract: This study was done to investigate the effect of the ingestion of contaminated feed with Aflatoxins types 
which produced with different types of fungus on the immunoresponse of one-day old broiler chicks to attenuated 
live virus vaccines for Newcastle disease (ND) and infectious bronchitis disease (IB) to non Aflatoxins treated 
groups.Concurrent exposure of chickens to 400 parts per billion (ppb) aflatoxin previously prepared from Aspergillus 
parasiticus, NRRL 2899, as a potent aflatoxigenic strain, and to 10 parts per million (ppm) Aflatoxins previously 
prepared from Aspergillus flavus NRRL 3357 as they were the most common types of fungus can produce Aflatoxins 
in feed and vaccination against ND, IB resulted in lack of adequate protection against subsequent experimental 
challenge, as assessed by antibody responses compared to chickens fed aflatoxin free ration which determined by the 
ELISA test. The performance parameters include food consumption, body weight, food utilization, mortality and 
liver pathology. Conclusions: The mortalities were higher in chickens fed 400 ppb of Aflatoxins from Aspergillus 
parasiticus than in the chickens fed on 10 ppm aflatoxin from Aspergillus flavus during the challenge test against 
NDV and IBV as the low levels of protective antibodies due to their immunosuppressions effect. 
[AL Hussien, M.Dahshan, A. S. Hussienand Ahmed A. Mohamed Ali. Comparative Studies on the Effect of 
Aflatoxins Types on the Immunization of One‐Day‐Old Broiler Chicks Simultaneously Vaccinated Against 
Newcastle Disease and Infectious Bronchitis Disease. Life Sci J 2012;9(4):3774-3782]. (ISSN: 1097-8135). 
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1. Introduction 

Vaccinal failure considered as a  problem 
affecting broiler chicken flocks and has multifactorial 
causes either infectious or non infectious causes, and 
mycotoxins is one of the major non infectious causes 
which can affect on   rate of gain and feed efficiency 
for raising healthy and profitable broiler chicken 
flocks, also affect seriously on the  immune response   
of vaccination against the major infectious  diseases 
in poultry production such as Newcastle (ND) 
infectious bronchitis (IB) and infectious bursal 
disease (IBD) as vaccination against these viral 
diseases  were the  vital to safeguard against these 
diseases (Allan et al., 1978; McFerrin & 
McCracken, 1988; Lukert & Saif, 1991). Aflatoxins 
(AF), a group of closely related, extremely toxic 
chemicals, are produced by strains of Aspergillus 
flavus and Aspergillus parasiticus and can occur as 
natural contaminants of poultry feeds Edds and 
Bortell, (1983). Aflatoxins were responsible for 
“turkey X disease,” which caused high mortality in 
turkey poults in England in 1960. Since then, the 
toxicity of AF to poultry has been well documented, 
as indicated by Huff et al. (1988). Aflatoxins is a type 
of mycotoxins as a toxic product of fungal growth 
produced primarily by the mold, Aspergillus flavus in 
cereal grains, particularly rice and corn in which its 
spores germinate during storage. Aflatoxins 

contamination of feed stuffs and prepared feeds is 
widespread (Bryden et al., 1980; Buckle, 1983; 
Jelinek et al., 1989; Hegazi et al.,1991). Our Studies 
evaluate the effect of Aflatoxins types as 
immunosuppressive due to its ingestion in feed has 
which resulted in decreased immunity in vaccinated 
birds (Campbell et al., 1988; Gush et al., 1990; 
Hegazi et al., 1991; Mohiudin, 1993; Azzam & 
Gabal, 1997). Also its economical effects on the 
mortality rates, body gains, feed conversions rate and 
increase the condemnation rates of both contaminated 
ration and carcasses of chickens. These levels of 
aflatoxicosis produced signs and lesions as well as a 
significant decrease in weight gain and feed 
conversion during 5 weeks. In addition, microscopic 
lesions, indicative of aflatoxicosis, were evident and 
significant decreases in neither humoral immunity nor 
the development of the acquired immunity to 
Newcastle disease or Infectious bronchitis.  
 
2. Material and Methods 
1- Experimental Chicks: 

A total of 210 One-day-old commercial broiler 
Hubbard chicks were used (El Arabia Company for 
poultry production, Cairo). The chickens were fed a 
commercial corn-soybean meal starter ration 
formulated to meet or exceed the recommended 
nutrient requirements National Research Council, 
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(1984) and housed in heated starter batteries under 
continuous fluorescent lighting. Experimental diets 
and water were provided for ad libitum consumption. 
Individual feed intake and BW were recorded weekly. 
These chicks were derived from breeders vaccinated 
with both live and inactivated IB and NDV vaccines. 
Individually weighed, wing banded. 
2-Aflatoxins  
Two groups of Aflatoxin were prepared according to 
the type of fungus producing it: 
1-Aflatoxin was locally prepared by the kindly help 

of (National Reach center Laboratory, Giza) as 
produced via fermentation of rice by Aspergillus 
parasiticus NRRL 2999 as described by Shotwell 
et al. (1966) and modified by West et al. (1973). 
Fermented rice was autoclaved and ground and 
the AF content measured by spectrophotometric 
analysis Nabney and Nesbitt, 1965; Wiseman et 
al., (1967). Of the total AF content in the rice 
powder, 79% was AFB1, 16% was AFG1, 4% 
was AFB2, and 1% was AFG2. The rice powder 
was incorporated into the basal diet and confirmed 
by HPLC to provide the desired level of 4 mg 
AF/kg (400 parts/billion ppb)/chicken/day. 
Aflatoxin concentration of diets was based on 
AFB1 

2-Another Aflatoxin prepared locally in our 
laboratory by growing Aspergillus flavus NRRL 
3357 was grown on enriched long-grain rice for 7-
10 days to produce aflatoxin B1 (AFB1). The 
quantity of AFB1 in moldy rice was determined 
by thin-layer chromatography using ultraviolet 
light. Used as dried moldy rice powder was fed in 
unmedicated feed by (AFB1 level 10 ppm). 

-The two types of aflatoxin feeding were continued 
for 2 months during the experiment 

3- Vaccines: 
1- AVINEW(Merial, France) Live vaccine against 
Newcastle disease VG/VA Strain – Freeze-dried 
pellet. 
Composition:  
The Vaccinal strain is the VG/GA strain of Newcastle 
disease virus. Each dose contains at least 15 PD90 
(protective dose 90%) 
Doses:  
Use within 2 hours after reconstitution with 
physiological saline or special diluent via ocular route 
individually by dose of 103 EID 50 
AVINEW a Lentogenic virus isolated by Gilson and 
Villages from digestive system (intestine) of turkey 
(Glisson et al., 1990;Mayo, 2002; Nunes, et al., 
2002;). 
2- Gallimune ND: Inactivated vaccine against 
Newcastle disease. 
Composition:  

The vaccine contains inactivated Newcastle 
disease virus, a preservative and an oil excipient .As a 
booster for the respective vaccination.  
Dosage: 

0.3 ml dose per chicken 
3-Nobilis® IB H120 (Merck AH the Netherlands) is 
a live vaccine against Infectious Bronchitis serotype 
Massachusetts (strain H120) in poultry. H120 IBV 
live vaccine was used. 
Composition:  
Active components per dose: Live IB strain H120: 
>= 3.0 log10 EID50 as freeze-dried pellet. 
4-Nobilis® Ma5 + Clone 30 (Merck AH the 
Netherlands) is a live vaccine against Infectious 
Bronchitis serotype Massachusetts (strain Ma5) and 
Newcastle Disease (strain Clone 30) in chickens. 
Composition:  
Active components per dose:  
- Live I.B. strain Ma5: >= 3.0 log10 EID50  
- Live ND strain Clone 30: >= 6.0 log10 EID50  
AS freeze-dried pellet intraocular instillation 
procedure: Dissolve the vaccine in physiological 
saline solution (usually 30 ml per 1000 doses) and 
administer by means of a standardised dropper. One 
drop should be applied from a height of a few 
centimetres into one eye. The handler should ensure 
that the eye drop is inhaled by the bird and then free 
the chicken. 
Vaccination via injection: 

Shake well prior to use Subcutaneous and/or 
intramuscular route 
Procedure: 

The chicks groups were vaccinated at one day 
old by ND, IB and combined ND + IB Live vaccines 
through ocular instillation. The all chicks groups were 
revaccinated against ND via ocular instillation using 
ND live vaccine (VG/GA strain- Avinew), at 15th, 30th   

days of age. The vaccine was diluted to give each bird 
approximately a dose of 103 EID 50 and finally 
vaccinated at 40th, 55th days of age by inactivated ND 
vaccine. 
4-Embryonated chicken eggs 

SPF E.C.E obtained from Nile SPF (Koom 
Oshiem, Fayoum, Egypt) were used for titration of 
the vaccines strains 
5-Vaccine titration: 

The used vaccines were titrated in SPF 
embryonated chicken eggs according to (Villegas and 
Purchase, 1989), the titer was expressed as 50% 
embryo infective dose(EID50)/ml and it was 
calculated as Reed and Munch (1938). 
6-Challenge virus strains 

NDV, IBV strains, obtained from the National 
Reachers center Laboratories, Giza, Egypt. Challenge 
viruses were given by eye drop bilaterally applying 
(0.2 ml) on each eye of 103.5 median egg infectious 
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dose (EID50)/ml NDV and 104 EID50 of IBV 
Challenged groups were isolated in cages in separate 
rooms and Control, nonchallenged groups all groups  
were observed for 14 days post challenge. Symptoms, 
mortality and grossly visible lesions at necropsy were 
recorded. 
7-Serum samples 

Blood samples were collected every two weeks 
from individual chickens in all groups, from wing 
vein in clean dry, sterile Wassermann tubes. The 
tubes containing blood samples were stroppered and 
left in horizontal position for an hour at room 
temperature and then left for another hour at 4°C then 
centrifuged at 3000 r.p.m. for 15 minutes. Sera were 
separated, inactivated at 56°C for 30 minutes in a 
water bath and frozen at - 20°C until tested at the end 
of the experiment to determining the antibody titres of 
NDV, IBV by ELISA test.  
5-ELISA Kits: 

NDV and IBV-ELISA Kits were obtained from 
Kikegaard and Perry laboratories (Kpl), U.S.A. 
6- ELISA test procedures: 
ELISA test was carried out according to 
manufactural instructions as while  
Calculation of ELISA titers: 
- Negative control mean (NCx) = well A1+ well A2 = NCx 

 2        
 - Positive control mean (PCx) = well A3+ well A4 = PCx 
                                                              2           
 - S/P ratio              =         sample mean - NCx         = S/P 

PCx – NCx     
 
 -Titer- Relates S/P at a 1:500 dilution to an endpoint 
titer:  Log10 titer=1.09(log10 S/P) 
 8-Statistical analysis: 

Statistical Analysis of variance (ANOVA) test 
was used to estimate differences among treatments 
according to (Steel and Torrie, 1960). Correlation 
and linear regression analysis were also performed 
using Microsoft excel program. 
9- Performance parameters: 
 Performance parameters for broiler chicks including 
average weekly mortality rate, body weight gain /gm., 
cumulative feed intake/gm (CFI/gm) and feed 
conversion rate (FCR) were used and calculated 
according to Sainsbury (1984). 
10-Expermint procedure: 

230 One-day-old commercial broiler Hubbard 
chicks were divided into four groups A,B,C,D and E 
,the groups A,B,C consists of 60 one day old chick 
and the group D and E have 20 one day old chick for 
each D kept as vaccinated ,none Aflatoxins fed and 
challenged while group E kept as non vaccinated ,free 
aflatoxin feeding control (control –ve ) 
-The group A (vaccinated intra ocular at one day old 
by AVINEWfor ND) 

- The group B (vaccinated intra ocular at one day old 
by Nobilis IB H120) 
- The group C (vaccinated intra ocular at one day old 
by Nobilis® Ma5 + Clone 30) 
-The groups A, B, C were revaccinated with AVINEW 
for ND at 15th, 30th days of age the revaccinate by the 
inactivated vaccine against ND at 40th and 55th days 
of age 
- The groups A, B, C were divided into sub groups 
(A1, A2), (B1, B2) and (C1, C2) the  sub group A,B 
of 30 sub group C was 40 one day old vaccinated 
chicks as previously stated. 
-The sub groups (A1, B1, and C1) feed on ration 
contain Aflatoxin produced by Aspergillus 
parasiticus, NRRL 2899, a potent aflatoxigenic strain, 
by a dose 4 mg AF/kg  (400 parts/billion 
ppb)/chicken/day for 8weeks 
-While the other sub groups (A2, B2, and C2) feed on 
ration contain Aflatoxin produced by Aspergillus 
flavus NRRL 3357 by a dose level 10 ppm of 
AFB1/chicken/day for 8weeks 
-Challenging for each group by NDV (28th day old), 
IBV (40th day old) Challenge viruses strains were 
given at 28th and 40th days of age respectively for 
each virus strain by eye drop bilaterally applying (0.2 
ml) on each eye of 103.5 median egg infectious dose 
(EID50)/ml NDV and 104 EID50 of IBV Challenged 
groups were isolated in cages in separate rooms and 
Control, nonchallenged groups all groups were 
observed for 14 days post challenge. Symptoms, 
mortality and grossly visible lesions at necropsy were 
recorded. 
3. Results and Disscusion 

In this study, we directed our work to 
investigate the comparative effect of the ingestion of 
contaminated feed with Aflatoxins types which 
produced with different types of fungus on the 
immunoresponse of one-day old broiler chicks to the 
most popularly attenuated live virus vaccines for 
Newcastle disease (ND) and infectious bronchitis 
disease (IB) to non Aflatoxins treated groups in the 
presence of maternal antibodies in chicken flocks, 
experiment design shown in table (1),  Vaccination 
of 1- day old broiler chicks which  possess natural 
maternal antibodies show pronounced immunity 
between 3 and 4 weeks  of age, the ability of 
mothers to transmit antibodies to their offspring was 
documented in  both mammals and birds over100 
years ago (Giambrone and Ronald, ,1986); 
Jennifer et al., (2003) and Hamal et al., 2006 ) , 
maternal antibodies is protective and during the  
vaccination the maternal antibodies neutralize the 
vaccine antigen rendering the vaccine  in effective 
,also the age of chicks at vaccination and the level of 
maternal antibody  greatly influence immune 
response of broiler chickens to the vicinal antigen 
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(Awang  et al.,1992). Data on the effects of aflatoxin 
on antibody titres are shown in Tables 3 to 5. The 
titres were markedly higher in the vaccinated, non-
aflatoxin exposed groups than in those exposed to 
aflatoxin. They were also considerably higher than 
the values of the negative controls (data not shown) 
provided with each ELISA kit. The statistical 
analysis of the ELISA data showed that the effect of 
aflatoxin on the titres was highly significant. No 
significant differences were observed between the 
different groups in relation to whether the vaccines 
were administered singly or in combination. The 
titres in the non-vaccinated groups seemed to be 
correlated to maternal immunity. Mortality was 
higher following challenge in the aflatoxin exposed 
groups especially which exposed to NRRL2899 
(Aspergillus parasiticus) 2oo ppb compared to the 
other group which exposed to NRRL3357 
(Aspergillus flavus) 10 ppm and the non aflatoxin 
exposed groups (Table 2, )(Fig. 1). There was 
mortality in the IBV-challenged groups at an older 
age. Chickens which died following IB challenge in 
the aflatoxin exposed and vaccinated groups showed 
symptoms and postmortem findings similar to those 
found in the non vaccinated chickens, including 
tracheitis with or without catarrhal discharge, 
caseous plugs in the lower trachea or bronchi, 
pneumonia and varying degrees of air sacculitis. 
Those challenged with NDV showed lesions in 
Proventriculus, caecae and small intestines with and 
without septicaemic findings.   

We found that, the ingestion of aflatoxin 
contaminated feed significantly lowered antibody 
titres in chickens immunized against ND and IB 
compared to non aflatoxin treated groups. The 
immunosuppressive effect of aflatoxin has been 
related to its direct inhibition of protein synthesis, 
including those with specific functions such as 
immunoglobulins IgG, IgA, inhibition of migration 
of macrophages, interferance with the haemolytic 
activity of complement, reduction in the number of 
lymphocytes through its toxic effect on the Bursa of 
Fabricius as in histopathological section of bursa 
found lymphocytic depilation and bursa vaccuolation 
(M. Denli et al., 2009)(plate 1 )  and impairment of 

cytokines formation by lymphocytes (Richard et al., 
1974; Pier et al., 1979; Campbell et al., 1988; 
Azzam & Gabal, 1997). Although mortality from IB 
field outbreaks usually occurs in birds up to 5 weeks 
of age, the mortality in our study in older chickens 
may have been attributed to the virulence of the 
challenge strain used and/or the challenge dose. 
Some IBV strains have been characterized as 
nephropathic (King & Cavanagh, 1991). Aflatoxin 
is also a potent nephrotoxin and the continued 
exposure to aflatoxin resulted in tremendous kidney 
damage and thus made it easier for IBV to kill the 
birds. The suppression of the immunoresponse was 
observed in birds vaccinated with single or 
combined vaccines. However, no significant effect 
or adverse interaction on the titres was observed 
between the groups which received a single versus 
combined vaccination (Hanson et al., 1956; 
Thornton & Muskett, 1975). Major infectious 
diseases of poultry have been controlled by 
immunization and effective management practices. 
Lack of adequate protection and interference with 
immunity of birds seem to have important roles in 
such cases. Aflatoxin is an immunosuppressant of 
widespread nature in feed and feed raw materials, 
and exposure of poultry to subclinical doses of 
aflatoxin has been shown to cause infection, even 
among immunized birds in field situations. 
Outbreaks of fowl cholera and IBD have been 
reported in vaccinated flocks associated with 
ingestion of aflatoxin contaminated feed (Hegazi et 
al., 1991; Anjum, 1994). The widespread 
distribution of both Aspergillus parasiticus and 
flavus were the main fungal species which produces 
aflatoxin in feed and raw feed materials, suggests 
that aflatoxin contamination must be seriously 
considered in the poultry industry. Although several 
measures have been introduced to alleviate 
contamination problems, costs are still a major 
barrier for their general use (Gabal, 1987;Jindal et 
al., 1993;Devegowda et al., 1994; Hirano et al., 
1994;). Until more cost efficient solutions are found 
to prevent aflatoxin from reaching the food chain, 
regular and vigorous quality controls of feed are 
required to safeguard poultry. 

Table (1) Experimental design 

groups Types of aflatoxin fed Type of vaccine and age of vaccination(days) 
1 day 15th 30th 40th 55th 

A A1 NRRL2899(Aspergillus parasiticus)4oo ppb  Live attenuated 
ND vaccine  

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Inactivated  ND 
vaccine A2 NRRL3357(Aspergillus flavus)10 ppm 

B B1 NRRL2899(Aspergillus parasiticus)4oo ppb Live attenuated 
IB vaccine 

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Inactivated  ND 
vaccine B2 NRRL3357(Aspergillus flavus)10 ppm 

C C1 NRRL2899(Aspergillus parasiticus)4oo ppb Live attenuated  
ND+IB vaccine 

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Live attenuated 
ND vaccine 

Inactivated  ND 
vaccine C2 NRRL3357(Aspergillus flavus)10 ppm 

D 
none Live attenuated 

ND+IB vaccine 
Live attenuated 

ND vaccine 
Live attenuated 

ND vaccine 
Live attenuated 

ND vaccine 
Inactivated  ND 

vaccine 

E none none none none none none 
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Table (2) Mortality % in challenged, vaccinated and aflatoxin exposed groups 
Groups Types of aflatoxin fed Number of 

chicks in each 
group 

Type of 
challenged 
virus strain 

 Total 
Number of 
dead chicks 

Mortality  rate % 

A A1 NRRL2899(Aspergillus 
parasiticus)4oo ppb 

15 NDV 11 73.3% 

A2 NRRL3357(Aspergillus flavus)10 
ppm 

 
15 

 
NDV 

 
6 

 
40% 

B B1 NRRL2899(Aspergillus 
parasiticus)4oo ppb 

 
15 

 
IBV 

 
8 

 
53.3% 

B2 NRRL3357(Aspergillus flavus)10 
ppm 

 
15 

 
IBV 

 
5 

 
33.3% 

C C1 NRRL2899(Aspergillus 
parasiticus)4oo ppb 

 
10a 

 
NDV 

 
9 

 
90% 

10b IBV 5 50% 
C2 NRRL3357(Aspergillus flavus)10 

ppm 
10c NDV 6 60% 
10d IBV 4 40% 

D D1 none 10 NDV 1 10% 
D2 none 10 IBV - 0% 

E none 20 - - - 
a: number of chicks in groupC1  treated with NRRL 2899 and challenged with NDV ,b: number of chicks in groupC1 treated with 
NRRL2899 andchallenged with IBV ,c: number of chicks in groupC1  treated with NRRL 3357 and challenged with NDV, d: 
number of chicks in groupC1  treated with NRRL 3357 and challenged with IBV 
 

 
Fig (1 ) Total number of mortalities in groups and subgroups of exposed and unexposed to aflatoxins in challenged 
vaccinated chicks. 
 
Table (3): Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live 

attenuated NDV (Avinew) and challenged with NDV strain 
Age(days) Vaccinated ,challenged non 

exposed to Aflatoxins 
Vaccinated ,challenged exposed to 

Aflatoxins 
D1 A1 A2 

0 9634a±436 9845b±324 9845 b ±324 
15 10956 a ±423 4162 b ±221 6342 b ±312 
30 8432 a ±342 2186 b ±264 4321 b ±231 
45 7013 a ±278 1218 b ±79 3229 b ±145 
60 6281 a ±207 820 b ±17 1455 b ±79 

S.E: standard error  superscripts letter (a &b)are significantly different (P< 0.05). 
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Fig (2) Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live attenuated 
NDV (Avinew) and challenged with NDV strain 

Table (4) Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live attenuated 
IB H120 vaccine and challenged with IBV strain 

Age(days) Vaccinated ,challenged non exposed to Aflatoxins Vaccinated ,challenged exposed to Aflatoxins 
D2 B1 B2 

0 8394a±454 8485 b ±366 8485 b ±366 
15 9956 a ±478 3682 b ±271 5740 b ±279 
30 8136 a ±316 2456 b ±214 4870 b ±298 
45 6824 a ±278 988 b ±60 3406 b ±147 
60 5791 a ±237 805 b ±13 985 b ±76 

    S.E: standard error  superscripts letter (a &b)are significantly different (P< 0.05). 

Fig.(3) Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live attenuated IB 
H120 vaccine and challenged with IBV strain. 

Table (5) Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live attenuated 
Ma5 + Clone 30vaccine and challenged with IBV and NDV strains 

Age(days) Vaccinated ,challenged non exposed to Aflatoxins Vaccinated ,challenged exposed to Aflatoxins 
D C1 C2 

D1 D2 C1a C1b C2a C2b 

0 9634 a ±436 8394 a ±454 9485b±382 9485 b ±382 9485 b ±382 9485 b ±382 
15 10956 a ±423 9956 a ±478 4972 b ±312 5492 b ±357 6321 b ±322 5234 b ±362 
30 8432 a ±342 8136 a ±316 3480 b ±307 2750 b ±287 3456 b ±212 4283 b ±297 
45 7013 a ±278 6824 a ±278 2187 b ±169 1987 b ±194 1769 b ±143 3861 b ±310 
60 6281 a ±207 5791 a ±237 1678 b ±93 989± b 63 753 b ±28 1674 b ±69 

S.E: standard error  superscripts letter (a &b)are significantly different (P< 0.05). 
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Fig (4):Mean ELISA antibodies titers of Aflatoxins exposed and unexposed chickens vaccinated with live attenuated 

Ma5 + Clone 30vaccine and challenged with IBV and NDV strains 
 

A                                                        B 

 
Plate (1): A, Bursal sections of bursa at 35 days age showing: Severe lymphocytic depletion and necrosis (arrow) 
and medulla of lymphoid follicles showed vacuolated reticular cells cyst formation (Lesion score: 5) X200.stained 
with H&E; B, normal control bursa 
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Abstract: Introduction: Heart Rate Variability(HRV) is defined as R-R interval changes over time and is used in 
assessment of sympathetic and Vagal nerve effects on sinus node and thus on the heart rate. It has been seen that 
HRV abnormalities is reversible after normalization of renal function in kidney transplantation even in patients with 
long term dialysis, the kidney transplantation had normalized the HRV. Methods: In a cross–sectional and analytical 
study, we evaluated the HRV changes before and after kidney transplantation in 20 patients with chronic renal 
failure after, changes in HRV 20 patients with chronic renal failure after achieving the inclusion criteria. The 
patients were followed for 6 months and the results were assessed for HRV changes and other paraclinical factors. 
Results: In total, 11(61.1%) of patients were male and 7 (38.9 %) were female. Mean age of patients was 42.7±25 
which was in the range of 25-59 years. Between parameters of HRV in patients, only the increase in the VLF and 
ULF was significant which had a statistically meaningful changes in comparison with the pre transplantation period 
(P=0.05, P=0.01). The changes in the other parameters were not statistically significant. Conclusion: With regard to 
the findings of this study we can defend the theory of inhibited HRV return in hemodialysis patients after the kidney 
transplantation, but there is need for studies with more cases to prove and confirm this theory.  
[Akbarzadeh F, Safa J, Sohrabi M, Ghaffari S. Differences in heart rate variability parameters before and after 
kidney transplantation in patients with renal failure. Life Sci J 2012;9(4):3783-3786] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 561 
 
Keywords: Chronic renal failure; Heart rate variability; Kidney transplantation 
 
1. Introduction 

The changes in the R-R interval which is 
called Heart rate variability is used for evaluation of 
the sympathetic and Vagus nerve on the sinus node 
and as a result on the heart rate  (Tulppo and Huikuri, 
2004) this can be helpful in finding the patients 
which are at the risk of cardiovascular disease or 
mortalities(Malik, 2000).  

HRV is measured by two methods: Time 
Domain Method and Frequency domain method. The 
signal changes in a period of time are called Time 
domain method and the frequency domain method 
measures the signal sin frequency bond (Malik, 
2000). 

The both of above methods can be used for 
evaluating the HRV but the periodical analysis can 
evaluate the sympathetic and parasympathetic 
activity in a more accurate way (Zipes and Jalife, 
2004). 

There are several factors that impact on 
heart rate variability (HRV) including cardiovascular 
disease (Karcz, 2003). Other affecting factors include 
Body mass index (BMI), increased blood sugar, high 

blood pressure and certain health conditions such as 
kidney disease (Huikuri and Makikallio, 2001). 

The autonomic system dysfunction is the 
predominant feature of the uremic situation. 
Autonomic neuropathy associated with renal failure 
can cause sympathetic and parasympathetic 
involvement and is also associated with peripheral 
neuropathy (Campese, 1981). 

One of the most important presentations of 
autonomic dysfunction caused by uremia is the 
abnormal control of the cardiovascular system which 
has a major role on hypertensive attacks during 
hemodialysis specially in diabetic patients (Travis 
and Henrich, 1989). 

There are several studies about HRV in 
patients with chronic renal failure (CRF) which most 
of them is about patients under hemodialysis. 

In the studies on the patients under 
hemodialysis the sizable decrease in all frequencies 
and specially low frequencies was seen. 

It is concluded that the HRV abnormalities 
is a reversible situation after normalizing the renal 
function with renal transplantation (Axelrod, 1987). 
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Even in patients under long term 
hemodialysis the renal transplantation can normalize 
the HRV (Dvora, 1999).  

In other studies the autonomic function 
reverse is reported after the renal transplantation 
(Heidbreder, 1985). 

This reverse in autonomic function is 
suggestive of the opinion that autonomic control of 
the heart rate in renal failure is a result of uremic 
wastes (Tamura, 1998). 

With regarding to the fact that there are no 
previous studies in this issue and with considering the 
importance of this matter the aim of this study is the 
evaluation of the HRV changes in patients before and 
after renal transplantation in patients with CRF. 
 
2. Material and Methods  

In a cross sectional descriptive-analytic 
study that performed in cardiovascular disease 
department of Tabriz university of medical sciences 
on patients with chronic renal failure candidate for 
kidney transplantation, we measured the Hart rate 
variability parameters before and after the 
transplantation. 

We enrolled 20 patients to the survey upon 
inclusion and exclusion criteria. 

The complete cardiac evaluation (Trans 
thoracic echocardiography, and Electrocardiogram 
(ECG)), HRV (with 24 hours holter monitoring) and 
laboratory tests such as Urea, Creatinine, 
Hemoglobin and hematocrit was done for patients 
before kidney transplantation, patients was evaluated 
for HRV changes and Urea and Creatinine 6 months 
after transplantation. 
Exclusion criteria: 
1-History of cardiac failure as 2 and 3 function class 
2-Unsuccessful kidney transplantation 
3- Patients not referring 6 months after 
transplantation 
4 - Lack of consent to participate in the study. 

The obtained data was coded and then 
entered into a computer and statistically analyzed by 
SPSS software. T-Test and chi-square test were used 
for data analysis. Significance level for tests was 
determined as 95% (P< 0.05).  
 
3. Results  

In a cross sectional descriptive –analytic 
study, we evaluated the HRV changes in 20 patients 
with chronic renal failure candidate for renal 
transplantation before and after renal transplantation. 
We excluded 1 patient because of transplanted kidney 
rejection and another patient for not referring 6 
months after transplantation. At the end the analysis 
is presented upon data taken from 18 patients. 

11 of patients (61.1%) was male and 7 (38.9%) was 
female. the mean age of the patients' was 42.7±12 
years in the range of 25 to 59 years of old. The 
demographic findings of patients are shown in table 
1. 

2 of patients (11.1%) had a simultaneous 
coronary artery disease. 94.4% of patients had normal 
sinus rhythm and the AF rhythm was present in 5.6% 
of patients. 27.8% of patients had Left Ventricular 
Hypertrophy (LVH) in their ECG. There was no the 
branch blocks and other types of block in studied 
patients and there was ST-T changes in 1 patient. 
 

Table 1: Demographics characteristics of patients 
Variable Mean ± SD Range 

Height(cm) 164±0.05 150-172 
Weight(Kg) 63.6 ± 6.9 44-74 
BMI( Kg/m2) 23.6 ± 2.6 16.3-27.3 
SBP(mmHg) 138.8 ± 19.9 100-165 
DBP(mmHg) 84.4 ± 12.1 60-110 
HB 12.2 ± 6.5 8.3-16.1 
HCT 30.9 ± 6.3 22.1-37.4 
BUN 104.3 ± 9 41-150 
Cr 8.7 ± 2.4 5.3-12.8 
Ejection Fraction 55.8 ± 12.1 30-75 
 

HRV for patients before and after the 
transplantation is shown in table 2. The laboratory 
findings of patients are also shown in table 3. There 
was a significant reduce in BUN and Cr of patients 
before and after transplantation (P=0.0001). 
Distributions of HRV parameters in before and after 
the transplantation are shown in Chart 1 and 2. 
 
Table 2: HRV of patient's in Pre Transplantation and post 

Transplantation 
Variable Pre 

Transplantation 
(N=18) 

Post 
Transplantation 

(N=18) 

P 

SDNN 110.7±50.6 122.2±2.8 0.41 
SDANN 118.6±82.4 104.7±41.8 0.34 
RMSSD 65.7±6.1 57.1±4.1 0.60 
HRV 39.1±4.3 39.5±4.1 0.89 
ULF 108.8±43.9 123.9±10.4 0.05 
VLF 233±90.3 295.3±100 0.01 
LF 129.4±51.5 132.7±63.3 0.76 
HF 125.5±45.9 115±34.5 0.25 
LF/HF 1.3±0.6 1.4±0.6 0.23 

 
Table 3: Laboratory finding in pre and post transplantation 
 Mean ± Std 

Deviation 
Range 

Admission HB 12.3 ± 6.6 8.3 -38.1 
Admission HCT 30.9 ± 6.4 12.1 - 37.4 
Admission Creatinine 8.53 ± 2.45 5.30 - 12.80 
Admission BUN 104.35 ± 37.32 41 – 150 
Creatinine after 1.32 ± .21 1.00 - 1.70 
Bun after 43.33 ± 5.27 36 – 56 
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4. Discussions  
There are several factors that impact on 

HRV including cardiovascular disease (Karcz, 2003). 
Other affecting factors include BMI, increased blood 
sugar, high blood pressure and certain health 
conditions such as kidney disease (Huikuri and 
Makikallio, 2001). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 1. Distribution of SDNN, SDANN, HRV and 

ULF of patients in before and after the 
transplantation 

 
This reverse in autonomic function is 

suggestive of the opinion that autonomic control of 
the heart rate in renal failure is a result of uremic 
wastes (Tamura, 1998). 

There is no similar study in Iran evaluating 
the role of kidney transplantation in patients with 
CRF, the effect of some other treatments like 
replacement therapy on HRV such as hemodialysis is 
studied so far .and this can be suggestive for the 
innovation of our study. 

Fukuta and colleague in 2003 have stated 
that reductions in some parameters of HRV including 
those presenting the long term changes in HRV in 
patients under chronic hemodialysis is independent 

predictors for cardiovascular events (Fukuta, 2003). 
Giordano and colleague in 2001 have shown that 
patients with CRF and Diabetes under chronic 
hemodialysis show severe impairments in HRV that 
can be a result of diabetes caused autonomic 
neuropathy and chronic renal failure. Whereas the 
HRV parameters is reversible in non diabetic patient's 
in comparison with diabetic patient's after the 
hemodialysis (Giordano, 2001). 

In the study of Axelord and colleague on 
hemodialysis patients there seemed a significant 
reduce in all frequencies specially in low frequencies 
regarding to the HRV parameters. They reported a 
reverse in HRV impairments after normalizing the 
kidney function (Axelrod, 1987). 

In our study despite the findings of Axelord 
study, there was not a significant changes in LF 

parameter in patients after the renal transplantation 
(p=0.76). 

In our study there was a history of receiving 
Calcium channel blocker agents in 14 cases(82.4%) 
and beta blockers in 17(94.4%) of patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 2. Distribution of VLF, LF and HF of patients 

in before and after the transplantation 
 
 

In a similar study by Ondocin et al in USA, 
the ACEs effect on HRV was studied on 
hemodialysis patients and stated that despite normal 
population, in patients with ESRD, ACEs can 
increase the sympathetic activity in patients leading 
in severe changes in HRV (Ondocin and Narsipur 
2006). 

In the study of Ondocin, the mean age of 
patients was 50.6 years and the causes of ESRD in 4 
patients (36%) was diabetes and in 5 cases (45%) the 
underlying cause was the HTN (Ondocin and 

Narsipur 2006). 
In our study the risk factor was an above and 

the underlying disease was similar to study above, 
diabetes and hypertension was the most common 
causes of end stage renal disease(ESRD) ,there was 
also simultaneous coronary artery disease in 2 
(11.1%) of patients. 

In study of Ondocin and his colleague the 
most HRV parameters which was affected from HRV 
was SDNN and SDANN (Ondocin and Narsipur 
2006). 

Isaline and colleagues have stated that the 
circadian rhythm of the HRV in patients with ESRD 
can normalize after renal transplantation the sudden 
cardiac death in patients with ESRD can be 
associated with autonomic dysfunction lead in 

decrease in HRV (Isaline, 2005). 
In the study of Brodde and his colleague it is 

stated that autonomic dysfunction in hemodialysis 
patient was improved after renal transplantation and 
sympathetic and parasympathetic function is also 
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improved specially in primary levels (Brodde and 

Daul, 1984). 
In 2001 Agelink and colleagues studied the 

effect of age and gender on HRV in patient with CRF 
and showed that there is a significant decrease in 
ULF and LF/HF in young women comparing to the 
young men in the same age, its also stated that 
women have a more rest Heart rate than similar aged 
men (Agelink, 2001). 

Ranpuria and colleague have stated that 
HRV parameters changes can be used to predict 
cardiovascular events in patients under chronic 
hemodialysis and these events can be prevented with 
effective treatment of coronary artery diseases and 
reducing the HRV impairments, considering the point 
that coronary artery disease can be of most common 

causes of death in ESRD patients (Ranpuria, 2008). 

Conclusion: 
With regard to the findings of this study we 

can defend the hypothesis of the inhibited HRV 
reverse in patients under hemodialysis after renal 
transplantation, but the certification of this hypothesis 
needs multicenter studies with more cases. 

Suggestions: 
There were some limitation in our study and 

we can propose some suggestion with eliminating 
them: 

1-conducting a similar study with more 
cases and comparing the HRV parameters changes in 
patients after transplantation and its relationship with 
duration of illness. 

2-conducting a similar study on patients 
with ESRD in the form of two groups, patients who 
underwent renal transplantation and patients under 
chronic hemodialysis and assessing the above 
modalities on HRV parameters 
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Abstract: Using hormone replacement therapy for relieving menopausal symptoms and also for preventing some 
diseases such as hip fractures had led to a widespread use of it in postmenopausal women but there is a concern 
about risks of breast cancer occurrence using HRT. In this study, 1000 women older than 40 years old without any 
clinical symptoms were selected. They were referred to a radiology center for a screening mammography. By using 
a questionnaire the information about using HRT was gathered. 16.7% of cases were using HRT and 83.3% had no 
history of using HRT. Among 1000 cases, 13 mammograms had signs of malignancy. In these cases 7.7% was using 
HRT and 92.3% didn't have any history of using HRT. It was concluded that there isn't any statistically significant 
association between the development of breast cancer and using HRT (P=0.604).  
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1. Introduction 

Breast cancer is the most frequent cancer 
among women, and it is also the most common cause 
of cancer death in both developed and developing 
regions (Ferlay, 2010). Various risk factors have been 
described for development of breast cancer. One of 
them is HRT .Using hormone replacement therapy 
for relieving menopausal symptoms and also for 
preventing some diseases such as hip fractures had 
led to a widespread use of it in postmenopausal 
women. Concern that hormone replacement therapy 
(HRT) may cause breast cancer has existed since the 
time it was introduced, and based on evidence in 
three studies, the Collaborative Reanalysis (CR), the 
Women's Health Initiative (WHI) and the Million 
Women Study (MWS), it is claimed that causality is 
now established (Shapiro, 2011). One aspect of WHI 
(Women's Health Initiative randomized controlled 
trial) study was discussing the increased incidence of 
breast cancer in the group receiving HRT (Rossouw, 
2002). There are also other studies evaluated the 
association between the incidence of breast cancer 
and using HRT. Some of them approved a positive 
link between using HRT and increased incidence of 
breast cancer among women (De, 2010). In contrast, 
some other studies couldn't find any relationship 
between using HRT and breast cancer (Antoine, 
2011; Stanford, 1995). With regard to these 

controversies, we conducted a study to analyze the 
relationship between using HRT and occurrence of 
breast cancer in Iranian population. 
 
2. Material and Methods  

In a descriptive analytical study, 1000 
women older than 40 years old without any clinical 
symptoms who came to a radiology center in Tabriz 
(capital of East Azerbaijan province in Iran) were 
selected. They were referred to a radiology center for 
a screening mammography. By using a questionnaire 
the information about using HRT was gathered .the 
screening technique included physical examination of 
breasts by an experienced physician before taking 
mammograms and then performing screening 
mammography in two standard views: craniocaudal 
(CC) and mediolateral-oblique (MLO) view. 
A radiologist read the mammograms and any kind of 
abnormal findings were recorded. If there was any 
need, the patients were referred for further evaluation 
or to a surgeon for a biopsy. The association between 
the HRT therapy and breast cancer occurrences was 
analyzed. 
Ethical considerations: 

This study was in perfect compliance with 
privacy protection, and all patients’ information is 
completely confidential and their name and 
specifications have never been revealed.  
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3. Results  
1000 women between ages 40-77 years old 

and without any clinical symptoms were evaluated. 
The frequency of age groups in the sample is shown 
chart 1. 

In this sample, 167 cases (16.7%) were 
referred for a checkup because of using HRT. 381 
cases (38.1%) were referred for a checkup before 
initiating HRT and 452 cases (45.2%) were referred 
for a general checkup.16.7% of cases was using HRT 
and 83.3% had no history of using HRT. Among 
1000 cases, 13 mammograms had signs of 
malignancy. In these cases 7.7% was using HRT and 
92.3% didn't have any history of using HRT. Among 
the cases that were using HRT, 93.4% had normal 
mammograms, 6% had signs of benign mass in 
mammograms and 1.8% had calcification in their 
breast. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

Chart 1. Frequency of age groups in the sample 
 

4. Discussions  
In this study we couldn’t find any significant 

association between the development of breast cancer 
and using HRT (P=0.604). Würtz  et al in one case 
control study in 2012 on 348 eligible cases among 
20,861 postmenopausal women reported that there is  
Modest direct associations between estrogen levels 
and breast cancer incidence among both never and 
baseline HRT users. Estrone and estrone sulfate were 
more consistently associated among both groups than 
estradiol. They concluded that higher serum estrogen 
levels were associated with a higher risk of breast 
cancer among both never and baseline HRT users 
(Würtz, 2012). 

Turkoz  et al in one cross-sectional study 
that consisted of 1884 invasive breast cancer cases in 
2012 reported an  increased risks for postmenopausal 
women with HER-2 over expressing (OR 2.20, 95% 
CI 0.93-5.17; p=0.04) and luminal A (OR 1.87, 95% 

CI 0.93-3.90, p=0.02) breast cancers, who used 
hormone replacement therapy for 5 years or more 
(Turkoz, 2012). 

Antoine  et al in 2012 in the study on 
Belgium reported that There is a significant 
association between the invasive BC incidence rate 
and estimated rate of HRT users in the previous year: 
p-value<0.001.and concluded that Although this 
study is hampered by a number of limitations, these 
data support the idea that the drop in BC incidence 
can be partly attributed to the decrease in HRT use. 
Since HRT remains the most used medication for 
climacteric symptoms, we encourage the creation of a 
prospective registry in Europe, collecting detailed 
data in various European countries, in order to assess 
the adjusted increase in BC risk associated with HRT, 
which may be population and regimen dependent 
(Antoine, 2012). 

Ritte and et al in 2012 Within the European 
EPIC cohort reported that Current use of HRT is 
significantly associated with an increased risk of 
receptor-negative (HRT current use compared to 
HRT never use HR: 1.30 (1.05 to 1.62) and positive 
tumors (HR: 1.74 (1.56 to 1.95)), although this risk 
increase was weaker for ER-PR- disease (Phet = 
0.035) (Ritte, 2012). 

Cerne and et al in 2012, in a case control 
study reported that in postmenopausal women using 
HRT, the KRAS variant might lead to HER2 over 
expressed and poorly-differentiated breast tumors, 
both indicators of a worse prognosis (Cerne, 2012). 

Calvocoressi and et al in 2012, in a 
population-based case-control study on 1179 post-
menopausal women (603 controls and 576 cases) 
reported that no association between DCIS and ever 
use of any HT (adjusted odds ratio (OR) =0.85, 95% 
confidence interval (CI): 0.65-1.11); of estrogen 
alone (adjusted OR=0.93; 95% CI: 0.68-1.29) or of 
estrogen and progesterone (adjusted OR=0.75; 95% 
CI: 0.52-1.08). There was also no association 
between DCIS and current use of these hormones. In 
addition, estimated risk of DCIS did not increase with 
duration of use of these preparations (Calvocoressi, 
2012). 

Shapiro and et al in 2012, Using generally 
accepted causal criteria, in one study, evaluate the 
findings in the MWS (Million Women Study) for 
E+P and for ET. They reported that despite the 
massive size of the MWS the findings for E+P and 
for ET did not adequately satisfy the criteria of time 
order, information bias, detection bias, confounding, 
statistical stability and strength of association, 
duration-response, internal consistency, external 
consistency or biological plausibility. Had detection 
bias resulted in the identification in women aged 50-
55 years of 0.3 additional cases of breast cancer in 
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ET users per 1000 per year, or 1.2 in E+P users, it 
would have nullified the apparent risks reported and 
concluded that HRT may or may not increase the risk 
of breast cancer, but the MWS did not establish that it 
does (Shapiro, 2012). 

Shapiro and et al in 2011, Using generally 
accepted causal criteria; evaluate the findings in the 
WHI (Women's Health Initiative) for estrogen plus 
progesterone. For estrogen plus progesterone the 
findings did not adequately satisfy the criteria of bias, 
confounding, statistical stability and strength of 
association, duration-response, internal consistency, 
external consistency or biological plausibility and 
concluded that HRT with estrogen plus progesterone 
may or may not increase the risk of breast cancer, but 
the WHI did not establish that it does(Shapiro, 2011). 

Shapiro and et al in 2011, Using generally 
accepted causal criteria; evaluate the findings in the 
Collaborative Reanalysis (CR) for hormone 
replacement therapy cause breast cancer? The 
findings in the CR did not adequately satisfy the 
criteria of time order, bias, confounding, statistical 
stability and strength of association, dose/duration-
response, internal consistency, external consistency 
or biological plausibility they concluded that  HRT 
may or may not increase the risk of breast cancer, but 
the CR did not establish that it does(Shapiro, 2011). 

Despite our result in Iranian women, in other 
studies on Caucasian women almost there is 
association between HRT and occurrence of breast 
cancer. 

 
Conclusion:  

In this survey, by using statistical analysis, it 
seems there isn't any statistically significant 
association between the development of breast cancer 
and using HRT (P=0.604) in our study on Iranian 
women in contrast with another studies, it can due to 
our people different races with other studies (on 
Caucasian) in this study or another effective factors 
in breast cancer as same as gen and environment or 
maybe to our small no of samples. Further studies 
with large no of samples may be needed to 
investigate the association in our population. 
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Abstract: Introduction:  The knee joint osteoarthritis is one of the most important causes of musculoskeletal pains 
and disability. Beside the medical treatments, rehabilitation and physiotherapy has a major role in reducing the pain 
and improving the function of patients with knee osteoarthritis. The aim of this study was the evaluation of the 
Action Potential Simulation (APS) and Transcutaneous Electrical Nerve Stimulation (TENS) modalities in patients 
with knee osteoarthritis. Methods and Materials: In a clinical trial in the Physical medicine and rehabilitation 
department of Tabriz University of Medical Sciences on 70 patients with knee joint osteoarthritis, we compared the 
two APS and TENS in patients with knee osteoarthritis and their effect on the Visual Analogue Scale (VAS) and 
Western Ontario and McMaster Universities Osteoarthritis (WOMAC) index. Results: Over all, 5(7.1%) of patients 
was male and 65(92.9%) was female, the mean age of the patients was 57.1±7.7 years in the range of 50 to 85 years. 
The mean VAS score before the intervention was 7±1.9 in the APS group which was reduced to 4.5±1.9.the mean 
VAS score in the TENS groups was decreased from 6.8±1.2 to 4.6±1.9 which there was significant difference for 
two groups (p<0.001). The overall changes in the total score of the WOMAC and Timed up and go test before and 
after the treatment was significant in both groups (P<0.001). Conclusion: With regard to the findings of our study 
we can conclude that both APS and TENS modalities are effective in the pain relief and improving the functions of 
knee joints in the patients with knee osteoarthritis and they have no benefits to each other.  
[Toopchizadeh V, Babaei-Ghazani A, Eftekhar Sadat B. Efficiency of Action Potential Simulation (APS) therapy 
in compare to Transcutaneous Electrical Nerve Stimulation (TENS) in knee osteoarthritis. Life Sci J 
2012;9(4):3790-3794] (ISSN:1097-8135). http://www.lifesciencesite.com. 563 
 
Keywords: Knee Osteoarthritis; Action Potential Simulation; Transcutaneous Electrical Nerve Stimulation 
 
1. Introduction 

The knee joint osteoarthritis is one of the 
important causes of musculoskeletal pains and 
disability of affected patients and because of 
performance loss and early retirement cause a heavy 
burden and cost on society (Salaffi, 2003). 

The Symptomatic knee osteoarthritis is more 
common in women and its prevalence increases with 
age (Faik, 2008). The knee osteoarthritis is more 
common upon radiographic evidences (Faik, 2008). 

Beside the medical treatments, rehabilitation 
and physiotherapy has an important effect on pain 
relief and improving the performance of patients with 
knee osteoarthritis. For assessing the effect of 
treatment in each treatment modality the acceptable 
measures are needed (Carr, 1999). 

Electrotherapy is one of the effective 
rehabilitations in patients with osteoarthritis. 
Electrotherapy is based on using electricity for 
creating a known physiologic response with the aim 
of pain reliving (Papendrop, 2000) 

Transcutaneous Electrical Nerve Stimulation 
(TENS) activates the A – beta neurons and by this 
way decreases the afferent pain neurons irritability 
(A-delta and c) in spinal cord (Papendrop, 2000). 

Action potential stimulation is one of the 
newest pain relief methods which is introduced in 

1992 and widely used for the chronic pain reliefs by 
physiotherapists (Fengler, 2007). 

The APS has a different pulse waves from 
TENS and several physiologic effects like increasing 
in leukeine, enkephalin, plasma melatonin, tissue 
ATP, decrease in plasma beta endorphin and topical 
vascular vasodilation which all of these factors has a 
positive effect on pain relief (Oosthuizen, 2011). 

With regarding several studies about 
different modalities of knee joint osteoarthritis 
treatment in different research centers worldwide, 
considering the high prevalence of the osteoarthritis 
of knee joint in our country and debilitating pains of 
this condition ,there seems a need for new treatment 
for this disease. 

So we decided to plan a study for evaluating 
the effect of APS therapy in patients with knee joint 
osteoarthritis and its comparison with TENS method 
for improving the treatments and reducing the 
commercial burdens on the healthcare system. 

The aim of this study is the comparison of 
Action potential simulation method with 
Transcutaneous Electrical Nerve Stimulation method 
in patients with knee joint osteoarthritis. 
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2. Material and Methods  
In a clinical trial study in the rehabilitation 

department of Tabriz University of medical sciences 
on patients with knee osteoarthritis, we compared 
Action potential simulation method with 
Transcutaneous Electrical Nerve Stimulation method 
in treatment of knee osteoarthritis.  

We selected 70 patients with mild or 
moderate knee osteoarthritis after achieving inclusion 
criteria and randomized them into two equal groups. 

The group A of patients received APS 
therapy and the group B received TENS. One of 
patients in group A could not complete the treatment 
course because of personal problems and 2 of TENS 
group could not complete the treatment course one 
for personal problems and the other for the trauma. 

This study was done in the physical 
medicine and rehabilitation clinic of Shohada 
Hospital, in Tabriz University of medical sciences. 

There was no non-normative interventional 
treatment for patient. All data from patients were 
confidential. Each of treatment used in this study is 
based on valid references and academic methods 
which are used regularly by physicians and there is 
no ethical limitation for the study. With regard to 
these issues the written consent was obtained for all 
patients. 

In addition we did not impose any additional 
cost to the patient. For illiterate patients 
questionnaires read and completed by medical staff. 

It should be stated that the research has been 
approved by the ethics committee of Tabriz 
University of Medical Sciences. This study is 
registered under number 201112171292 N2, as a 
clinical trial in IRCT site. 

All participants met the inclusion criteria 
and provided consent to participate in the study 
period of one year within the two groups was 
examined. Patients were randomly assigned to one of 
the groups simply by sealed envelopes A and B. 

To determine the sample size we used the 
results of the Van Papendrop and colleagues’ study 
(4). In this study, the scores of pain intensity were 
reduced to 2.7 from 6.6 before the intervention. With 
α=0.05 and the 20 percent decrease in the pain, the 
cases assigned 70 patients. 

The American college of rheumatology 
criteria for knee joint osteoarthritis was used in our 
study. 

The radiologic criteria for defining the 
severity in knee joints include; 
Radiological scoring (X-ray finding): 
0 Normal 
1 Doubtful narrowing of joint space/possible 
osteophytes lipping 

2 Definite osteophytes/absent or questionable 
narrowing of joint space 
3 Moderate multiple osteophytes, definite 
narrowing of joint space, some sclerosis, possible 
joint deformity of bone ends 
4    Large osteophytes marked narrowing of joint 
space, severe sclerosis, definitive joint deformity of 
bone ends and subchondral cysts may be present. 
 

Group A of patients underwent APS therapy 
intervention and the second group received TENS 
intervention. During the study all patients in both 
groups received common treatment for the 
osteoarthritis including Glucosamine and 
Acetaminophen. 

The VAS and WOMAC questionnaires was 
completed for all patients and the Timed up and go 
test was done for patients after obtaining written 
consent.  

WOMAC questionnaire is designed to 
measure patients' pain and dysfunction, associated 
with osteoarthritis of the lower extremities, and 
assesses the functional activity in 17 subscales, 5 
subscales of pain and two categories of activities 
related to the stiffness (Mc Conelli, 2001). 

The Timed Up and Go Test was 
administered to patients in this way: the patient was 
still sitting on the chair and began walking in three 
meters long path then coming back and sitting on the 
same chair. We measured the time for this test in 
seconds. 

The steps of the treatment intervention 
concluded 10 sessions of physiotherapy (5 sessions a 
week). In physiotherapy sessions normal physical 
modalities like deep and superficial heat, the 
strengthening exercises of the muscles near the knee, 
stretch of hamstring tendons and heel cords was done 
equally for all patients. 

The only different modality for two groups 
is the type of the electrotherapy. That the APS was 
for group A and TENS method for group B. The time 
needed for APS modality was 15 minutes and for the 
TENS method it was 30 minutes. 
The specifications of two modalities are as below: 
APS: Frequency 151 Hz, pulse width 800 
microseconds, Constant current, maximum amplitude 
1.5 m amp 
TENS: Pulse duration 20-600 microseconds, 50% 
duty cycle, Current amplitude, maximum tolerated 
painful tangling,    Frequency< 200 pps 

 
In different groups patients was not 

informed for intervention. Due to the different types 
and manuals of electrotherapy devices on patients, 
unawareness of therapist was not possible. The 
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person responsible for statistical analysis was not 
informed the type of the electrotherapy modality. 

After receiving the treatment (upon the 
group of patients) in the last treatment session, the 
VAS and WOMAC questionnaires' was completed 
for patients and timed up and go test was done for 
second time. 

In this study the primary outcome was done 
upon the VAS and WOMAC scoring system and the 
20% decrease in the VAS and 30% decrease in 
WOMAC after the treatment defined as improvement 
in patients. All data after reviewing all the necessary 
information's from the patients, we analyzed them 
with proper analytical tests. 
Inclusion criteria were: 
1 - Mild or moderate knee osteoarthritis (Mild or 
Moderate) upon America College of Rheumatology 
criteria (ACR) 
2- Age more than 50 years of old. 
Exclusion criteria were: 
1- Patients with rheumatologic problems such as 
rheumatoid arthritis 
2 -   The history of surgery on knee 
3 - A history of lower extremity fractures in the 
bones with knee joint surface involvement 
4 - severe osteoarthritis of the knee (severe): 
radiological score 4  
5 - People with electrical implants such as 
pacemakers and... 
6 - A history of heart disease, conduction block 
7 - People with Epilepsy 
8 - Patients with Cancer 
9 - Pregnant women 
10 - People with lower extremity thrombosis (DVT) 
11-People who for every reason are not able to 
cooperate in order to complete the questionnaire and 
complete the survey 
12-history of knee injections in 6 months 
13-People with balance disorders 
14-People with neuropathy and Sensory Disorders 
15- Presence of skin injuries around the knee 
Statistical analysis: 

The obtained data was coded and then 
entered into a computer and statistically analyzed by 
SPSS software. T-Test and chi-square test were used 
for data analysis. Significance level for tests was 
determined as 95% (P< 0.05). 
 
3. Results  

In a clinical trial study, we evaluated 70 
patients with mild or moderate knee osteoarthritis in 
the form of two groups. 
The group A of patients received APS therapy and 
the group B received TENS. One of patients in group 
A could not complete the treatment course because of 
personal problems and 2 of TENS group could not 

complete the treatment course one for personal 
problems and the other for the trauma. 

5 of patients (7.1%) were male and 65 of 
patients (92.9%) were female. In group A, 2(5.7%) 
were male and 33 (94.3%) were female and in group 
B, 3(8.6%) were male and 32 (91.6%) were female.  
Two groups were similar in both sexes (p=0.29). 

The mean age of patients was 57.1±7.7 
years in the range of 50 to 58 years. 

The demographic findings of patients like 
weight, height and Body Mass Index (BMI) in two 
groups are shown in table 1.  

The description and comparison of variables 
between two groups before and after the intervention 
is shown in table 2. 

The description and comparison of variables 
before and after the intervention in each group is 
shown in table 3. 

As mentioned earlier, as a 20% decrease in 
the VAS score and 30% decrease in the WOMAC 
score defined as the primary outcome for study. With 
regard to this issue, 91.4 % of patients in group APS 
and 93.8% of patients in group TENS has achieved 
the defined outcome. 
 

Table 1. Demographics finding of two groups 
 Group A Group B P 

Weight(Kg) 75.2 ± 11 73.3 ± 10.5 0.48 
Height(cm) 156.3 ± 0.06 155.8 ± 0.06 0.71 
BMI(Kg/m

2) 29 ± 5 28.1 ± 3.5 0.44 
 
 
4. Discussions  

Knee joint osteoarthritis is one of the most 
prevalent disorders of adulthood which cause a lot of 
functional impairments. These patients have more 
needs for health care systems services (Faik, 2008). 
These debilitating diseases are associated with 
decrease in the quality of life. Nowadays despite the 
increasing life expectancy ,the prevalence of these 
diseases rises so the world health organization have 
designed a comprehensive program in association 
with international society of rheumatology as the 
name Community Oriented Programmed for Control 
of the Rheumatic Disease (COPCORD) for 
controlling the rheumatic diseases (Mc Conelli, 
2001). 

The WOMAC questionnaire is designed 
specially for evaluating the patients with knee and 
hip osteoarthritis. Original English version of the 
questionnaire has been translated into 50 languages 
and has been used by physicians so far (Faik, 2008). 

Electrotherapy is one of the effective 
treatments of rehabilitations in patients with knee 
osteoarthritis which cause a known physiologic 
response for pain relieving (Papendrop, 2000). 
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Table 2. Evaluation of VAS and WOMAC subscales of patients in pre and post treatment between two groups 
 Pre treatment Post treatment 
 Group A Group B P Group A Group B P 

VAS(0-10) 7±1.9 6.8±1.2 0.73 4.5±1.9 4.6±1.9 0.87 
WOMAC subscales  
Pain, 0-20 12.2±4 11.1±3.3 0.22 7.5±3.2 6.6±3.3 0.27 
Stiffness, 0-8 3.9±2.2 2.8±1.9 0.03 2.5±1.7 1.8±1.4 0.09 
Physical function, 0-68 38.4±12.3 34.6±10.6 0.18 25.2±11.3 25.1±11.4 0.96 
Total, 0-96 54.6±17.3 48.6±13.1 0.11 35.2±15.5 33.6±15.1 0.66 
Timed up and go test, second 11.2±2.7 12.1±3.9 0.30 9.5±2.1 10.4±2.8 0.11 

 
Table 3. Evaluation of VAS and WOMAC subscales of patients in each group at pre and post treatment 

APS Group TENS Group  
Pre Trial Post Trial P value Pre Trial Post Trial P value 

VAS, 0-10 7±1.9 4.5±1.9 <0.001 6.8±1.2 4.6±1.9 <0.001 
WOMAC subscales 
    Pain, 0-20 12.2±4 7.5±3.2 <0.001 11.1±3.3 6.6±3.3 <0.001 
    Stiffness, 0-8 3.9±2.2 2.5±1.7 <0.001 2.8±1.9 1.8±1.4 0.004 
    Physical function, 0-68 38.4±12.3 25.2±11.3 <0.001 34.6±10.6 25.1±11.4 <0.001 
    Total, 0-96 54.6±17.3 35.2±15.5 <0.001 48.6±13.1 33.6±15.1 <0.001 
Timed up and go test, second 11.2±2.7 9.5±2.1 <0.001 12.1±3.9 10.4±2.8 <0.001 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The electrical modalities like 
Transcutaneous Electrical Nerve Stimulation (TENS) 
with original mechanism of activating A – Beta 
neurons which are cutaneous mechanoreceptors with 
Low skin irritation threshold cause decrease in 
irritability of pain afferent neurons in spinal cord 
(Papendrop, 2000). 

Panahi and his colleague in 2008 showed 
that APS therapy can reduce the pain in patients with 
musculoskeletal pains (P<0.005).   There was not a 
significant relation between pain relief and level of 
education, duration of illness and past history of the 
physiotherapy, they also introduced the APS method 
as a pain relief method in patients with 
musculoskeletal pains (Shariatpanahi and 
Mehdibarzi, 2007).  

In our study the both APS and TENS 
modalities was effective and there was not significant 
difference in the results of treatments between tow 
groups (p=0.62). 

Atamaz and colleagues in 2012 assessed the 
effects of TENS and Shortwave diathermy in the 
treatment of the knee osteoarthritis and stated that 
there is no difference between physical modalities in 
the treatment of the knee joint osteoarthritis and they 
have no benefits to each other but they are effective 
in pain relief and improving the function of the 
patients in comparison to medical and educational 
treatments alone (Atamaz, 2012) 

In 2011, Rahimi and colleagues compared 
the results of the conventional physiotherapy results 
versus APS in knee osteoarthritis and stated that APS 
has a greater effect on reducing the Knee pain and the 
swelling of the knee in patients with knee joint 
osteoarthritis. So using of this device is 
recommended in patients above (Rahimi, 2011). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Papendrop and colleagues in 2002 compared 

the results of the TENS , APS method and placebo in 
the treatment of the knee joint osteoarthritis and 
showed that using APS as long as 8 minutes has a 
significant effect on knee joint range of motion  in 
comparison with TENS and placebo 
group(Papendorp, 2002). 

The results of these studies had a similarity 
to present study whereas we did not assess the range 
of motion as an independent factor. 

 Myerz and colleague conducted a study in 
the Cape Town University and stated that the pain 
relief after using the APS modality has more 
persistence than normal physiotherapy methods 
(Myerz, 2001). 

Despite the results of the study by Myerz et 
al in our study we did not assessed the pain relief 
persistence as a secondary outcome in each of study 
groups. 

In the study by Fengler and his colleagues in 
2007 it's stated that the effect of placebo on treatment 
of patients with fibromyalgia was more than effect of 
the APS therapy (Fengler, 2007). 

This discrepancy may be due to different 
diseases, and subjects of the two studies. Because 
patients with fibromyalgia have a lower threshold of 
stimulation that are offended by the very low 
threshold of stimulation and is expected to be more 
satisfied with the placebo. 

While those with mild to moderate 
osteoarthritis of the knee have normal threshold, as a 
result the difference between fibromyalgia and 
osteoarthritis patients compared to stimulation, seems 
logical. 
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Conclusion: 
With regard to the results of the study both 

APS (Action Potential Simulation) and TENS 
modalities are effective in the pain relief and 
improvement of function in patients with knee 
osteoarthritis and have no benefits to each other. 
Suggestions: 

There were some limitation in our study and 
we can propose some suggestion with eliminating 
them. 
1-Conducting a similar study and evaluating the 
patients in long term for assessing the persistency of 
two modalities and their comparison. 
2- Conducting a similar study and evaluating the 
different frequencies of APS on knee osteoarthritis 
3- Conducting a similar study and comparing the 
effects of the APS with placebo in knee osteoarthritis. 
4- Conducting a similar study and evaluating the 
effects of APS with other analgesic modalities like 
interferential currents. 
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Abstract: To explore the risk of breast cancer in relation to the type of child delivery we tested whether a type of 
delivery carries a high risk of breast cancer. This factor doesn't study earlier as we know. 1000 healthy women who 
were sent to one radiology center for general check-up or for initiating or continuing hormone-replacement therapy 
were selected. They were given a questionnaire about the type of prior child deliveries and also examined by an 
experienced physician to look for any signs of breast cancer. Screening mammography was performed in two 
standard views (craniocaudal and oblique mediolateral view). Among the mothers 19.39% had vaginal delivery and 
80.61% had delivered by cesarean section. Among the women who had vagina delivery 93.6% had normal 
mammogram and 1.3% of them had malignancy and 3.2% had a benign breast nodule. P value for the association 
between the type of delivery and breast cancer was 0.617, which doesn’t have any statistical significance. In this 
study, we concluded that the type of child delivery doesn’t influence the risk of breast cancer in mothers.  
[Ahmadi S, Rahmani SH, Moghbel A, Navali N, Vazifekhah SH. Association between the type of child delivery 
and occurrence of breast cancer. Life Sci J 2012;9(4):3795-3797] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 564  
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1. Introduction 

Breast cancer is a type of cancer originating 
from breast tissue, most commonly from the inner 
lining of milk ducts or the lobules that supply the 
ducts with milk (Sariego, 2010). Worldwide, breast 
cancer comprises 22.9% of all cancers (excluding 
non-melanoma skin cancers) in women (Tomatis, 
2002). In 2008, breast cancer caused 458,503 deaths 
worldwide (13.7% of cancer deaths in women) 
(Tomatis, 2002). Breast cancer is also the most 
common cancer in Iranian women and vast majority 
of patients in Iran are diagnosed in advanced stages 
(Harirchi, 2011; Ebrahimi, 2002) .Iranian breast 
cancer patients are younger than the patients in 
western countries (Yavari, 2008).Various risk factors 
have been described for development of breast 
cancer. The primary risk factors for breast cancer are 
female sex and older age (Reeder and Vogel, 2008). 
Other potential risk factors include: lack of 
childbearing or breastfeeding (Collaborative Group 
on Hormonal Factors in Breast Cancer, 2002), higher 
hormone levels, diet and obesity (Yager, 2006; 
Santoro, 2009). 

 Reproductive factors are related with 
development of breast cancer in some studies. 
Nulliparity and late age at first child delivery are 
linked to increased rate of breast cancer (Kelsey, 
1993). Late age at menarche and prolonged lifelong 

lactation are reported as factors, which lower the risk 
of breast cancer (Jordan, 2010; Hsieh, 1990). 

Multiple child births and preeclampsia may 
moderately reduce the risk of breast cancer (Nechuta, 
2010). Some studies propose the raised levels of 
endogenous sex hormones may play a role in 
mechanisms of reproductive risk factors for breast 
cancer (Hankinson, 2005-2006; Key, 2002). 
Regarding to these facts we conducted a study in 
order to evaluate the association between the type of 
child delivery and risk of developing breast cancer, a 
factor which isn’t studied earlier as we know? 
 
2. Material and Methods  

This is cross sectional study. 1000 healthy 
women who were sent to one radiology center for 
general check-up or for initiating or continuing 
hormone-replacement therapy were selected. They 
were given a questionnaire about the type of prior 
child deliveries and also examined by an experienced 
physician to look for any signs of breast cancer. 
Screening mammography was performed in two 
standard views (craniocaudal and oblique 
mediolateral view). The mammograms were read by 
a radiologist and any kind of abnormal findings were 
recorded. If there was any need, the patients were 
referred for further evaluation or to a surgeon for a 
biopsy. The association between the type of child 
delivery and breast cancer occurrences was analyzed.  
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3. Results  
1000 women between ages 40-77 years old 

and without any clinical symptoms were evaluated. 
The frequency of age groups in the sample is shown 
table 1.  

 Among the mothers 19.39% had vaginal 
delivery and 80.61% had delivered by cesarean 
section. Among the women who had vagina delivery 
93.6% had normal mammogram and 1.3% of them 
had malignancy and 3.2% had a benign breast 
nodule. P value for the association between the type 
of delivery and breast cancer was 0.617, which 
doesn’t have any statistical significance.  
 

Table 1. The frequency of age groups of samples 
Age Range in year Percentage 

40-49 43.6% 
50-59 41.8% 
60-69 12.8% 
>70 1.8% 
 
 
4. Discussions  

We conducted a study in order to evaluate 
the association between the type of child delivery and 
risk of developing breast cancer, a factor which isn’t 
studied earlier as we know. 1000 healthy women who 
were sent to one radiology center for general check-
up or for initiating or continuing hormone-
replacement therapy were selected. They were given 
a questionnaire about the type of prior child 
deliveries and also examined by an experienced 
physician to look for any signs of breast cancer. 
Screening mammography was performed in two 
standard views (craniocaudal and oblique 
mediolateral view). Among the mothers 19.39% had 
vaginal delivery and 80.61% had delivered by 
cesarean section. Among the women who had vagina 
delivery 93.6% had normal mammogram and 1.3% of 
them had malignancy and 3.2% had a benign breast 
nodule. P value for the association between the type 
of delivery and breast cancer was 0.617, which 
doesn’t have any statistical significance. In this study, 
we concluded that the type of child delivery doesn’t 
influence the risk of breast cancer in mothers. 

Melbye et al in one large cohort study of 
almost half a million porous women in 1999 found 
reassuring evidence that a preterm delivery of 32+ 
weeks’ gestation does not significantly increase the 
risk of premenopausal breast cancer. Overall, 84% of 
all preterm deliveries are of 32+ weeks’ gestation. 
Only for the small group of preterm deliveries of less 
than 32 weeks’ gestation was there a twofold 
increased risk of breast cancer when comparing with 
a full term delivery. This elevated relative risk was 

obtained in an analysis in which a woman’s person-
years at risk were calculated continuously according 
to the gestational age of the most recent birth 
(Melbye, 1999). 

Isilay Kalan in one study that consisted of 
985 consecutive breast cancer patients in 2009 
reported that the tumors in breast cancer patients who 
had a history of cesarean section tend to have more 
frequent extra capsular extension and lymph vascular 
invasion.  The results of the present study may 
indicate that breast cancer occurring in patients who 
had previously undergone cesarean section delivery 
have a particularly aggressive biological behavior 
leading a somewhat unfavorable prognosis. Because 
the maternal serum (Kalan, 2010). 
 
Conclusion:  

In this survey, by using statistical analysis, it 
seems there isn't any statistically significant 
association between the development of breast cancer 
and type of delivery (P=0.617) in our study on 
Iranian women. 
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Abstract: Perioperative anxiety is a complex combination of fear, apprehension and worry often accompanied by 
physical sensations. Preoperative preparation programs allow reduce anxiety, it is effective and can prevent many 
behavioral and physiologic manifestations of anxiety as well. The study aimed to evaluate The effect of pre-operative 
preparation program and mothers presence during induction on anxiety level and behavior change in young children 
undergoing elective surgery. This study was carried out in the Pediatric  Surgery department at new surgical hospital 
affiliated to the Zagazig University hospital. A quasi- experimental design was used in this study. The total number 
of children undergoing elective surgery (appendectomy and herniorrhapy) throughout the year of 2011 were 153. 
Only 120 child accompanied his/her mother who agree to participate in this study. The participants were randomly 
and equally assigned by the researchers into two group; study and control group. Data were collected using 
Speilberger state anxiety inventories to assess the level of children and mothers anxiety , Post Hospitalization 
Behavioral Questionnaire to assess post- operative behaviors change of children and induction compliance checklist 
to assess children compliance during induction of anesthesia. The finding of the study indicated that the mean of the 
state anxiety scores of children in study and control groups before intervention were 45.16±3.18 and 45.23±3,19, 
after intervention 36.63±2.18 and 44.8±3.18 respectively. The state anxiety score was lower significantly in the study 
group prior to surgery than in the control group (P=0.001).  While, The mean and standard deviation of the state 
anxiety scores of mothers in study and control groups before intervention were 41.8±3.11 and 42.23±3,12, after 
intervention 36.8±2.19 and 43.8±3.17 respectively. The state anxiety score was lower significantly in the study group 
prior to surgery than in the control group (P=0.01). The compliance of the children were significantly higher during 
the induction of anesthesia  in the study group as compared with the control groups (65%  vs  33.%, p = 0.001). 
Additionally, there was significant differences in the  improvement of postoperative eating behaviors and decreased 
sleeping problems among the study group. It is recommended that The nursing personnel should take the 
preoperative therapeutic play intervention as a duty and regard it as a role in doing the nursing practices in order to 
give the children the psychological care beside the routine physical care. Moreover, they should enhance the 
development of communication skills and coping abilities of children that help in reducing their anxiety.  
[Amal G. sabaq  and Samah El-Awady. The Effect of Pre-Operative Preparation Program and Mothers 
Presence during Induction on Anxiety Level and Behavior Change in Young Children Undergoing Elective 
Surgery. Life Sci J 2012;9(4):3798-3807]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 565  
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1. Introduction:  

Perioperative anxiety is a complex combination 
of fear, apprehension and worry often accompanied 
by physical sensations (Wollin et al., 2004). Pre-or 
perioperative anxiety refers to anxiety regarding the 
events that take place prior to surgery (Ben-Amitay 
et al., 2006)   

Anxiety is delineated as either trait or state. Trait 
anxiety is the form of anxiety inherent to and ever-
present within the individual, while state anxiety is 
the form of anxiety exhibited by the individual at a 
particular moment in time as a consequence of some 
provoking stimulus (Kain et al., 2004). State anxiety 
is the type of anxiety manifesting in patients 
preoperatively. Family separation, fear of pain and the 
unknown, and loss of control are recognized stressors 

contributing to preoperative pediatric anxiety 
(Brewer et al., 2006; Li & Lopez, 2008). 

It is estimated that 50% to 70% 0f children 
under-going surgery will develop extreme anxiety 
during the perioperative period and this phenomenon 
is important not only because of the associated 
postoperative maladaptive behaviors, but also because 
of clinical outcomes and quality improvements 
efforts(Vagnoli et al., 2005). Postoperative 
behavioral changes resulting from preoperative 
anxiety in children may manifest as feeding and 
sleeping problems, bedwetting, withdrawal and 
apathy, nightmares, disobedient behaviors, separation 
anxiety, loss of temper, and fear of healthcare 
workers, (McCann & Kain, 2001 and Kain et al., 
2006 ). 
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Surgery is a cause of psychological stress on the 
part of the child. The hospitalized child reactions are 
thought to be a reflection of the child's fears of 
separation from parents and home, loss of control, 
unfamiliar routines, surgical instruments and hospital 
procedures. This case causes the child to suffer from 
considerable stress during treatment. So it is of 
importance to provide physical healing and continuity 
of sentimental development to the hospitalized 
children (Ca- vusoglu, 2004). Furthermore, review of 
literature reveals that lake of understanding about the 
upcoming procedures, unfamiliarity with the hospital 
environment and uncertainty about the illness and its 
treatment are the major factors contributing to 
parental stress. Therefore, parental involvement is 
important in the pre-operative preparation program of 
their child for surgery (Li and Lam, 2003). 

Extensive agreement amongst researchers 
thoroughly supported the premise that parental 
anxiety greatly impacts children (Li & Lam, 2003 
and Wollin et al., 2003, Kain et al., 2004, Davidson 
et al., 2006 and Kain et al., 2006). Therefore, 
preoperative interventions should be aimed at 
identifying and treating the phenomena of parental 
anxiety, thereby indirectly managing a child’s anxiety 
via appropriate preparation of parents (Kain et al., 
2004). A family-centered approach in the 
management of preoperative pediatric anxiety will 
yield beneficial results (Kain et al., 2007). 

Earlier studies have shown that preoperative 
preparation programs allow reduce anxiety, it is 
effective and can prevent many behavioral and 
physiologic manifestations of anxiety as well [ Frank 
and Spencer,2005,  Kain and Caldwell-andrews, 
2005, Justus et al., 2006 and Li et al., 2007). 
Preparation through therapeutic play is the best 
method of orientation and preparing a child for 
carrying out medical and surgical procedures. Review 
of literature also have shown that therapeutic play is 
effective for a child coping with stressful situation 
[O'connor and Drenna, 2003, Algern and Arnow, 
2005 and Brewer et al., 2006]. In this line Li et al. 
(2007) showed that therapeutic play intervention with 
using doll demonstration is effective for declining 
children's anxiety.  

Therapeutic play is a set of structured activities 
designed according to age, cognitive development and 
health- related issues to promote the psycho- 
physiological well- being of hospitalized children( Li 
et al., 2007,  jun- Tain, 2008 and Li and 
Lopez,2008). In addition, therapeutic play involves 
creating an environment that maximizes the natural 
therapeutic benefits of play. (O conner - Von, 2000)  
Magnitude of the problem: 

On the basis of personal experience of the 
researchers, as well as feedback from various 

hospital, it appears that the majority of children who 
are scheduled for or have already gone elective 
surgery as well as their parents, are poorly informed 
and were not adequately prepared for the procedures. 
This is apparent in the nature of the questions raised 
and obvious misconceptions about the procedures. In 
addition, medical and nursing personal stated that, 
there are varying level of anxiety and fear from many 
children and their parents immediately before and 
after the surgery. Therefore, the researchers 
developing preparation program by using therapeutic 
play intervention aimed to reduce children and their 
parent anxiety, fear and improve the postoperative 
outcomes.  
Aim of the study: 

This study aimed to evaluate The effect of pre-
operative preparation program and mothers presence 
during induction on anxiety level and behavior 
change in young children undergoing elective 
surgery.   
Research questions: 
1- Is the level of anxiety was better in the intervention 

group after preoperative preparation program by 
using therapeutic play intervention? 

2- Is mother’s presence during induction process has 
beneficial effects on anxiety level in children?  

3- What are the changes of behaviour that occur  in 
children after surgery? 

 
2. Subjects and Methods:    
Research design:  

The study was used a quasi experimental design 
Setting: 

The study was carried out in the pediatric 
surgery department at new surgical hospital affiliated 
to the Zagazig University hospital. The hospital 
composed of four flower. It is bed capacity is 600 
beds. The pediatric surgery department is found in the 
fourth flower and is consisted of two rooms with bed 
capacity was 12 beds and  total number of staff nurses 
was 8 nurses.  
Subjects:  

The total number of children undergoing 
elective surgery (appendectomy and herniorrhapy) 
throughout the year of 2011 were 153. Only 120 child 
accompanied his/her mother who agree to participate 
in this study. The participants were randomly and 
equally assigned into two group: 
Group I:  Study group consisted of 60 children 

accompanied their mothers participate in the 
pre-operative program by using therapeutic play 
intervention by the researchers beside routine 
care and mothers were present during anesthesia 
induction process.   

Group II: Control group consisted of 60 children 
accompanied their mothers received traditional 
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routine care from the surgeons included usual 
information about the procedure and preparation 
for the surgery.  
The criteria were considered in the selection of 

subjects to be included in the study were: 
* Children age ranged between 9 -12 years.  
* Children being accompanied by their mothers on 

the day of surgery. 
Children had no operative background.* 
* Children with the current neurological or other 

chronic medical problems such as epilepsy, asthma, 
diabetic, hematological problems were excluded 
from the study. 

* Children with psychiatric problems including 
mental retardation, depression and any kinds of 
psychotic disorders were excluded from the study. 

Tools of date selection: 
Four tools were used for data collection, namely; 

An interviewing questionnaire, State Anxiety 
Inventory, Post Hospitalization Behavioral 
Questionnaire and Induction compliance checklist.  
Tool I:  

An interviewing questionnaire was designed by 
the researchers to collect data related to both children 
and mothers personal data such as gender, age, 
educations and disease diagnoses.  
Tool II:   

State Anxiety Inventory: It is a part of the State-
Trait Anxiety Inventory. It was developed by 
(Speilberger et al., 1983). It was designed to be self- 
administering for assessing the level of children's and 
their mothers state anxiety. This inventory consisted 
of twenty statements with four point likert scale 
ranging from "not at all”(1) to “very much so.”(4). 
Scoring system 

The scores from 20 to 37 indicates low anxiety, 
scores from 38 to 44 indicates moderate anxiety and 
scores ranging from 45 to 80 indicates high anxiety 
(Ruffinengo et al., 2009).  
Tool III:   
Post Hospitalization Behavioral Questionnaire 

 It was developed by Vernon et al. (1966). This 
questionnaire is self - report questionnaire for mothers   
to evaluate maladaptive behavioral responses and 
developmental regression in children. It consisted of 
27 items in 6 domains of anxiety, including general 
anxiety, separation anxiety, sleep anxiety, eating 
disturbances, aggression against authority and 
apathy/withdrawal. Mothers completed the PHBQ 
1,2,3 postoperative and 7days during follow-up visit. 
It is important to emphasize that parents were 
specifically instructed to indicate only new behavioral 
changes that occurred after surgery.  
Tool IV:  
Induction compliance checklist (ICC) 

 This observation scale was developed by 
researchers based on Kain et al. (1998) to describe the 
compliance of a child during induction of anesthesia. 
It consisted of four items was rated as (compliance = 
0, non compliance = 1). For example, if the child did 
not exhibit any of these behaviors, it is a perfect 
induction and scored as a zero.  
Methods of data collection 

An official approval  from the dean of faculty of 
nursing in Zagazig was directed to the responsible 
authority at the study setting to take the permission to 
conduct the study, explaining its purpose and 
methodology. The purpose of the study was explained 
by the researchers to the potential study participants 
for obtain their written consent. They were informed 
that they had the right to go out of the study at any 
time and were assured of the confidentiality of the 
study. 

State Anxiety Inventory, Post Hospitalization 
Behavioral Questionnaire and Induction compliance 
checklist were translated into Arabic and English 
tools were submitted to three experts from English 
section, Faculty of literature, at Zagazig University, 
Egypt to be reviewed for its translation.  

Before data collection, the four tools were 
developed and adopted, then we established content 
validity of the four tools for our proposed sample, by 
asking 5 faculty members at the Zagazig and Ain 
shams Universities schools of nursing to evaluate the 
tools using a structured form that asking about 
readability, clarity, and acceptability. Their 
comments, generally around selection of vocabulary 
and sentence construction were used to revise the 
forms. Next, we administered the tools as a pilot to 
twelve (10% of the total sample) children 
accompanied their mothers  undergoing elective 
surgery to evaluate the content of tools and to 
estimate the time needed for data collection, no 
further modification was suggested. As these twelve 
children accompanied their mothers attended the 
therapeutic play intervention subsequently, we 
incorporated their data in our study.  

The reliability of the three tools were tested 
using Crombach alpha coefficient, it was 0.92 for 
state anxiety scale for mothers, was ranged from 0.73 
to o.86 for state anxiety scale for children ( 
Spielberger et al., 1983), was 0.47 for Post 
Hospitalization Behavioral Questionnaire( Vernon et 
al., 1966) and was  0.998 for Induction compliance 
checklist ( Kain et al., 1998).  
Intervention: 

On the day before the day of operation, 
according the hospital policy the child must be 
admitted for making investigation. During this time, 
the researchers asked children and their mothers to 
participate in the study and After obtaining their 
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agreement, the researcher start to dividing the 
numbers of participants into study and control groups 
according to the number of children in operation list 
that done one day per week. The method of simple 
complete randomization was carried out by drawing 
lots. the children with the odd numbers belongs to the 
study group, and the ones with the even numbers 
belonged to the control group. pretest before 
implementation the therapeutic play intervention to 
assess anxiety of children and mothers. Two tools 
namely An interviewing questionnaire and state 
anxiety inventory were distributed and collected from 
children and their mothers by the researchers in both 
groups ( study and control group). These tools needed 
about 20 minutes to complete which took 15 minutes 
to complete in our pilot. In the control group, children 
and their mothers received routine information 
preparation (usual care). It consisted of a brief 
explanation on pre and postoperative care, which 
included information about preoperative fasting time, 
personal hygiene, control of vital signs, control of 
losing teeth, location of dressing, wound care, use of 
analgesic drugs to relieve pain after the surgery. The 
content was given by the surgeon. In the study group 
the therapeutic play intervention was implemented in 
special class at Pediatric Surgery Department by the 
researchers 1 day before the day of surgery which 
included a set of structured activities, designed to 
prepare children psychologically for surgery 
according to their developmental stage. The 
therapeutic play was implemented in small groups of 
three children accompanied their mothers by the 
researchers. The mothers as a close caregiver 
accompanied their children at all time watching these 
activities. The content of the activities in therapeutic 
play included a preoperative tour visit to the operation 
room, a manikin demonstration by the researchers, 
and a return demonstration by the children on 
preoperative procedures. Each child and his/her 
mother started tour individually according to the 
hospital policy, visiting orientation of environment of 
reception area, meeting the hospital staff, operation 
room, recovery room, observing equipments which 
are in this area such as operating table, monitoring 
machines, operating lamp. Then for presentation the 
procedures on the manikin, the researchers came back 
again to the surgery ward and performed the 
procedures on a pediatric manikin that was ready 
beforehand. The activities such as obtaining vital 
signs, attaching blood pressure cuff to the manikin’s 
arm, attaching a stethoscope to the manikin’s chest, 
use of oxygen catheter and placing mask on the 
manikin’s face were done by the researchers. After 
that, the children were encouraged to touch the 
various equipments and were invited to demonstrate 
the activities on the manikin under supervision and 

guidance. The therapeutic play  was lasted for 2 hour.  
In addition, the researchers gives toys to the children 
to enhance interacting and adoption process. After 
that, the researchers answered all the children and 
their mothers questions related to operation. The 
researchers used simple attractive media to appreciate 
the participant to follow them during the intervention 
such as pediatric manikin, and toys. However, 
classroom presentations, role playing and group 
discussion were used as a teaching methods. After the 
completion of intervention and immediately before 
surgery, the pre-assessment tools (State Anxiety 
Inventories for children and mothers) were reassess 
again (post intervention). otherwise, during the 
operation, children compliance during induction 
process was measured by using induction compliance 
checklist by the researchers Then, after the operation 
and the complete recovery of anesthesia, children 
post-hospitalization behaviors was filled by mothers 
through using Post Hospitalization Behavioral 
Questionnaire. The data collection took a periods of 
12 months started from January to December 2011.  
Statistical Analysis: 

Data were revised, coded, analyzed and 
tabulated using number and percentage distribution 
and carried out in the computer. Proper statistical tests 
were used to find out the effect of training program 
and mothers present during induction process on the 
children anxiety and behaviour recovery. The 
following statistical techniques were used: Mean and 
Standard deviation, T test, percentage and Chi- 
square. the level of significance was set at p < 0.05. 
 

3. Results: 

Table (1) revealed that the study and control 
groups were similar with respect to the age and 
gender of children, educational level of the parents 
and diagnosis of the children, suggestion a high level 
of homogeneity of variance between the two groups 
in this study. When tested the difference between the 
data of the study group and the control group 
appeared no difference. 

Table (2) shows that, the prevalence of high 
anxiety among children were 58.3% among the study 
group and 41.7% among the control group before 
intervention. After intervention, only 11.7% reported 
high anxiety in the study groups compared with 
16.7% among the control groups.  

Table (3) shows that, the comparison of the 
anxiety level of children before Preoperative 
preparation by using therapeutic play between the 
study group and the control group was different 
without the statistic significance (p = o.911) and 
when comparing the anxiety level of children post 
intervention between the study group and the control 
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group, It was found out to be different with highly 
statistic significance ( p = 0.001).  

Table (4) shows that, the comparison of the 
anxiety level of mothers before the intervention 
between the study group and the control group was 
not statistic significance different ( p = 0.88 ) and 
when comparing the anxiety level of mothers after 
intervention between the study group and the control 
group, It was found out to be different with statistic 
significance ( p = ˂0.01). 

Table (4) shows that, The number and 
percentage during the induction of anesthesia in 
which compliance of the children were significantly 
higher in the study group as compared with the 
control groups (65% vs 33.3% p = 0.001). 

POD1= postoperative day one 

P < 0.05 

Figure (1 ) shows that, there were significant 
differences in the improvement of postoperative 

eating between the groups. That is, on POD 2, 3 and 
7, significantly more children in the experimental 
group exhibited improved eating behavior compared 
with children from the control group (POD2,  50 %  
vs  33.3%,   POD3,  66.7% vs 41.7 % ,POD7, 83.3% 
vs 66.7%, p = ˂0.05 ). 

Figure ( 2 ) shows that, during the hospital stay, 
children in the control group had more problems 
falling a sleep, staying a sleep and waking up crying 
as compared with children in the experimental group 
(POD1  51.3% vs 44.6%  POD2: 40.7% vs 33.2%). 
At home, children in the control group had increased 
trouble getting to sleep on POD3 (28.9% vs 17.7%). 
There were significant differences in the incidences of 
postoperative sleep problems between the groups ( P 
=  o.o5 ).  

POD1= postoperative day one 
P < 0.05 

   

Table (1): The general characteristics of the study and control groups 

Characteristics study group  ( n = 60) Control group  ( n = 60) X2 P - value 
1- Gender: 
- Male 
- Female 
- Total 

No % No %  
 

.00 

 
 

1.0 
26 
34 

43.3 
56.7 

25 
35 

41.7 
58.3 

60 100 60 100 
2- Children Age (year) 
Mean (S.D.) 

 
10.26 (1.14) 

 
10.39 (1.24) 

-  
˃0.424 

3-Mothers  Age (year) 
Mean (S.D.) 

36 ± 5 37± 6 .82 .99 

4- Educational level (father) 
Primary school 
High school 
Diploma 
Bachelors degree or higher 

 
11 
12 
17 
20 

 
18.3 
20 

28.3 
33.3 

 
7 
19 
22 
12 

 
11.7 
31.6 
36.7 
20 

 
 

4.40 

 
 

.22 

5- Educational level (Mother) 
Primary school 
High school 
Diploma 
Bachelors degree or higher 

 
6 

18 
29 
16 

 
10 
30 

48.3 
26.7 

 
4 
15 
20 
12 

 
6.7 
25 

33.3 
20 

 
1.49 

 
 

.82 

6- Diagnosis: 
Appendicitis 
 Umbilical and inguinal Hernia  

 
48 
12 

 
80 
20 

 
50 
10 

 
83.3 
16.7 

 
.00 

 
1.00 

 

Table (2 ) : Number and percentage distribution of children anxiety level before and after intervention 

 Pre- intervention Post- intervention 
Study group(n=60) Control group(n=60) study group(n=60) Control group(n=60) 

No. % No. % No. % No. % 
LOW (≤ 37) 12 20.0 21 35.0 45 75.0 35 58.3 
Moderate 
 (38 - 44) 

13 21.7 14 23.3 8 13.3 15 25.0 

High (≥ 45) 35 58.3 25 41.7 7 11.7 10 16.7 
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Table (3): Comparison of the mean state anxiety scores in children before and after the intervention between the 
study and control groups  

Sample group Pre- intervention Post- intervention 
N Mean ±SD T p-value N Mean ±SD T p-value 

study group 60 45.16 ±3.18 2.03ns 0.911  60 36.63 ±2.18 6.93**   0.001˂ 
Controlled group 60 45.23 ±3.19 60 44.8 ±3.18 
* = significance at level. 05; ** = significance at level 01;  ns = no significance 
 
Table (4): Comparison of the mean state anxiety scores in mothers before and after the intervention between the 
study and control groups  
Sample group Pre- intervention Post- intervention 

N mean  ±SD T p-value n Mean ±SD T p-value 
Study group 60 41.8 ±3.11 2.08ns 0. 88 60 36.8 ±2.19 5.06**  0.01˂ 
Controlled group 60 42.23 ±3.12 60 43.8 ±3.17 

* = significance at level . 05 ** = significance at level . 01     ns = no significance 
 
Table ( 5) : The number and percentage of levels of child compliance during the induction of anesthesia 
During the induction Study group 

No             % 
Control group 
No            % 

P - value 

Compliance 39 65.0 20 33.3 0.001 
 Non compliance 21 35.0 40 66.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
4. Discussion:  

Preoperative anxiety in children is a common 
phenomenon that has been associated with a number 
of negative behaviors during the surgery experience 
(Wright et al., 2007). Studies suggest that during the 
preoperative period anxiety is characterized by 
feelings of tension, restlessness, anxiety, and 
psychological stress.( Kain et al., 1997 and Golden et 
al., 2006) that it seems to be present in most patients 
undergoing pediatric surgical procedures, and it may 
be expressed by a behavior showing fear, trembling, 
panic, cry and  restlessness (Kain et al., 1997, Bersch, 
2005 and Justus et al., 2006).   

Based on behavioral and physiological measures 
of anxiety, the induction of anesthesia in children has 
been identified as the most stressful point during the 
preoperative period (Kain et al., 2007). Further, the 
post operative recovery is more complicated in 
children with higher preoperative level of anxiety 
(Kain et al., 2006). so that, health professionals 
developed  preoperative preparation programs that are 
directed at relieving children's anxiety and to facilitate 
coping. These preparation methods took the form of 
film modeling, picture books, rehearsals, visit to the 
operating room, the presence of 1 of the 2 parents 
during the induction of anesthesia, use of music as a 
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Figure (1): Percentage of post operative eating 
improvement in the children across 4-time periods ( first, 
second, third and 7day of the fellow up visit
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distraction and  therapeutic play activities [ Vagnoli et 
al.,  2005 and Brewer, 2006]. 

This study aimed to evaluate the effect of 
preoperative preparation by using therapeutic play and 
mothers presence during induction process on anxiety 
level and post operative behavior change in young 
children undergoing surgery.  

The current study showed that the preoperative 
preparation by using therapeutic play are effective in 
improving post- operative outcomes of children.  The 
result revealed that the study group had lower state 
anxiety than control group, significantly at the time 
prior to surgery.  This may be attributed to the fact 
that the therapeutic play intervention success in 
enhancing the children's personal control and their 
adaption abilities towards potential stressful situations 
through familiarizing the child with personnel, the 
setting such as recovery and operating room. Also, 
explaining and demonstrating procedures before 
surgery on manikin through therapeutic play is fun for 
the child that causes the child to show less anxiety to 
probable stressful situations he faces. This result was 
in contrast with a study performed by Li and Lopez, 
(2008) who evaluated the use of therapeutic play in 
the preoperative preparation of children and indicated 
this intervention reduced children’s anxiety greater 
than children who were not prepared in this manner. 
Also, this result is supporting by another research 
performed by Brewer et al.(2006) who identified that, 
children were less anxious postoperatively when they 
had participated in preoperative preparation program 
encompassing tours, or interactive play and 
recommended all children would benefit from 
preoperative preparation, not just children presenting 
with a perceived need. 

The current study revealed that, 58.3% of 
children in the study group showed high level of 
anxiety pre intervention. This may be due to the fact 
that these children may be felt distress resulting from 
being in a strange environment, wearing unusual 
clothes (aprons without underwear); and by the lack of 
confidence caused by the risk of undergoing 
procedures that require anesthesia. As emphasized by 
Bar-Mor, (1997) and Vagnoli et al.(2005) a child’s 
responses to the surgical process depends on his/her 
(emotional and cognitive) developmental stage, 
coping mechanisms, perception and interpretation of 
himself/herself and feelings and sensations triggered 
by the hospital environment. 

The present study has shown that 75%   of 
children in the study group had lower levels of anxiety 
post intervention. This might be due to the children 
provide with toys during therapeutic play intervention 
shown to stimulate the adaptation process that provide 
children with stimulating and fun activities, make 
them calm down and feel safer. In this respect Golden 

et al.(2006) who determined whether giving a small 
toy to a child would decrease anxiety. Additionally, 
interaction between the children, professionals and 
materials during play intervention give them the 
opportunity to decide about what she/he wants to do, 
able to create their own world, where the activities are 
relevant to deal with the situation they are going 
through and to ensure that these experiences provide 
them with satisfaction and pleasure. However, when 
there is personal involvement of adults in the playful 
activities of children, these experiences may be very 
significant for children, being a solid basis upon 
which they will build several other relationships that, 
leads to balance of power and affective feeling, as 
well as a sensation of safety and reliability ( Bersch et 
al., 2005). 

The current study indicated that, The anxiety 
score change was significantly better for mothers in 
the study group than for those in the control group 
after therapeutic play intervention (t = 5,06, p =0.01). 
These improvements indicate that therapeutic play 
intervention succeeded in lowering the level of 
anxiety among the mothers. This result was in 
agreement with the study performed by Himes et 
al.(2003) and Kain et al.(2004) who have stated that 
the therapeutic play interventions were demonstrated 
to positively impact parents anxiety. 

In our study, we found that, there was significant 
decrease in the child negative behaviour regarding 
eating disturbance in the study group than for those in 
the control group after therapeutic play intervention. 
These differences demonstrate the effectiveness of our 
intervention in improvement of child appetite and 
decrease their refusal toward eating. This result was in 
line with Kain et al.(2007) who indicated that a 
preoperative preparation program decreased the 
postoperative negative behaviors regarding eating 
problems  as compared to those who did not 
participate. 

Extensive agreement amongst researchers 
thoroughly supported the premise that parental anxiety 
greatly impacts children (Li & Lam, 2003 and Wollin 
et al., 2003, Kain  et al., 2004, Davidson et al., 2006 
and Kain et al., 2006). This was in line with the result 
of the present study which hypothesized that The 
increase in mothers anxiety scores in the control group 
prior to surgery will result in increased their children 
anxiety and negative behaviors. Supporting this result 
the researchers found that children in the control 
group had higher mean state anxiety scores prior to 
surgery (44.8±3.18) and more sleeping problems as 
falling asleep, staying asleep and waking up crying 
during hospital stay and at home as compared with 
children in the study group. This result comes in 
accordance with Kain et al. (2006) who found that, 
children in the high anxiety group had more problems 
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falling asleep, staying asleep and waking up crying as 
compared with children in the control group during 
the hospital stay and at home. This finding may be 
related to the mothers and their children not receiving 
any preoperative preparation program related to 
reduce their anxiety and enhancing coping abilities 
prior to surgery that lead to increasing the level of 
anxiety and postoperative negative behaviors changes.  

Parental presence at induction is one of the 
methods of reducing the separation anxiety and is 
performed in many centers according to hospital 
policy (Mc cann and Kain, 2001). Previous research 
believe that parental presence decrease child anxiety, 
increase cooperation and enhancing parental 
satisfaction (Golden et al., 2006 , Patel et al., 2006, 
and Li et al., 2007 ). Furthermore, Kain et al. (2004) 
who indicated that most parents prefer to be present 
during anesthetic induction and that they feel that their 
presence is benefit to their child.  Similarly, in our 
study, all mothers regardless of their group and 
anxiety level indicated that if their children needed 
surgery again, they would like to be present during the 
induction. This result was in contrast with that of the 
study conducted by Kain et al. (2003) who reported 
that, more than 80% of all parents of children 
undergoing a current surgery chose to be present 
during anesthetic induction again. on the other hand, a 
study that was conducted by Piira and Colleagues, 
(2005) has pointed out that parents were not routinely 
informed about what they could do to help their child 
if they were going to be present during the procedure. 
For this reason, Piira and Colleagues, (2005) assert 
that the combination of preparation program and 
parental presence could further improve parent and 
child outcomes when parents are present during 
medical procedures such as anesthetic induction. 

The result of this study indicated that, children in 
the study group had statistically significant higher 
compliance scores during induction as compared with 
children in the control group. this result could due to 
children adaptation process with materials, personnel's 
and environment that result from  their participation to 
the therapeutic play intervention prior to surgery that 
help them to become calm and less anxious. 
Additionally, preoperative preparation help in 
reducing mothers' anxiety prior to surgery and this 
considered a contributor factor in reducing children 
anxiety and increase their compliance during 
induction. This comes in accordance with Li and 
Lopez (2008) who commented that, the use of 
therapeutic play was essential for reestablishing the 
child’s overall sense of self-control and enhance the 
adaptation process. Furthermore, Kain et al.(2004) 
suggested the importance of preoperative preparatory 
programs in light of identifying parental anxiety as 
contributory to the child’s level of anxiety and related 

to postoperative negative behaviors. Therefore, 
appropriate education and preparation of not only the 
child patient, but the parent as well, can significantly 
impact patient care (Himes et al.,  2003). We strongly 
advocate the use of intervention such as these for all 
children and their parent prior to surgery.   
 
Conclusion:  
     The study showed that therapeutic play 
intervention and mothers presence during induction of 
anesthesia are an appropriate method for preparing 
children and their mothers before surgery and 
effective in minimizing their level of anxiety post 
intervention. Also, combination of these intervention 
are effective in increase children compliance prior to 
surgery and improve postoperative recovery in the 
intervention group. 
 
Recommendation: 
Based on the main study finding, the following 
recommendation can be detected: 
1- Incorporating therapeutic play intervention in the 

preoperative periods, thereby charting a path 
towards promoting holistic and quality care.  

2- There should be a comparative study of the results 
of the knowledge providing by these preparation 
program with every kind of operative children. So 
that, the results of the study will be more 
comprehensively used in the future.  

3- The health education work in the hospital should be 
organized to have a distinct role. there should be a 
cooperation among the doctors, the nurses, parents 
and health educators to disseminate the advice and 
information to the children undergoing surgery. 

4- Incorporate mothers in preoperative preparation and 
during induction could have an additive effects in 
terms of reducing the mothers and children anxiety 
and postoperative behavioral change. 

5- The nursing personnel should take the preoperative 
therapeutic play intervention as a duty and regard 
it as a role in doing the nursing practices in order 
to give the children the psychological care beside 
the routine physical care. Moreover, they should 
enhance the development of communication skills 
and coping abilities of children that help in 
reducing their anxiety.  

    
Limitation of the study: 

 The limitation of this study was that all of data 
were collected in one setting that might limit the 
ability to generalize the result. Another limitation is 
that a homogenous sample of children aged 9-12 years 
was recruited in this study. Therefore, it is not clear 
whether children below this age range can also benefit 
from the intervention as younger children are 
particularly vulnerable to the stress of surgery. Also, 
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this study was aimed to discover the anxiety of 
children undergoing elective surgery who did not have 
any physical limitations. It is suggested to perform 
this study also on children with physical limitations 
who undergo elective surgery. 
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Abstract: Image recognition mining deals with the extraction of image patterns from a large collection of images 
stored in particular multimedia databases. Image mining is different from low-level computer vision and image 
processing techniques because the focus of image mining is in extraction of patterns from large collection of images, 
whereas the focus of computer vision and image processing techniques is in understanding and/or extracting specific 
features from a single image. Although there looks like to be some overlaps between image mining and content-
based retrieval (both are dealing with large collection of images), image mining goes beyond the problem of 
retrieving relevant images. In image mining, the aim is the discovery of image patterns that are considerable in a 
given collection of images. Medical images include huge amount of unseen information that exploited by physicians 
in making reasoned decisions about a patient. However, extracting this relevant hidden information is a critical first 
step to their use. For this reason we use data mining techniques for efficient knowledge extraction. The dual reading 
(reading by two physicians or radiologists) of liver x-ray improved the accuracy rate, but at high costs. According to 
the fact that the medical domain involves high accuracy and particularly the rate of false negatives are very low.  
The computer diagnosis systems are necessary to support the medical staff to achieve high capability and 
effectiveness. This is the main reason for the development of classification systems to Diagnosing liver Cancer. The 
aims of this paper is pointed out as use some image mining techniques such as neural networks and association rule 
mining techniques to detection early liver Cancer using and helping physicians to decide an important decision on a 
particular patient state. 
[Aymn E.Khedr and Abd El-Ghany A. M. Mohmed. A proposed image processing framework to support Early 
liver Cancer Diagnosis. Life Sci J 2012;9(4):3808-3813]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 566 

 
Key words: Classification, medical imaging, association rule mining, neural networks, image mining, Image 
Recognition, Early Cancer Diagnosing. 
 
1. Introduction 

With advanced in secondary storage 
capacity coupled with a relatively low storage cost 
more and more non-slandered data is being 
accumulated. One category of non-slandered data is 
image, video, sound, etc.... There are big collections 
of image data that can be mined to discover new and 
valuable knowledge. The central research issue in 
image mining is to how to reprocess image set or 
how to represents image sets in the form that supports 
the application of data mining algorithms. A common 
representation is that of feature vectors or each image 
representation in vector. We segment the image or 
this vector into sub images to finding the region of 
interest in image and store this region attributes in 
vector. 

The image mining technique deals with the 
extraction of implicit knowledge and image with data 
relationship or other patterns not explicitly stored in 
the images. It is an extension of data mining to image 
domain. The main objective of this research is to 
apply image mining in the domain such as Magnetic 
Resonance Image (MRI) and/or other rays kinds to 
classify and detect the cancerous tissue. 

Image mining of medical images is used to 
collect effective models, relations, rules, 
abnormalities and patterns from large volume of 
images. This procedure can accelerate the diagnosis 
process and decision-making. Different methods of 
image mining have been used to detect and classify 
anomalies in mammogram images such as wavelets 
[9], statistical methods and most of them used feature 
extracted using image processing techniques. Some 
other methods are based on fuzzy theory [6] and 
neural networks [3]. Here the overview of historical 
studies in this field: 
 
2-background study  

Ashraf et.al.(2008) [1] roposed a 
segmentation algorithm operates by first extracting 
regions satisfying the statistical characteristics (gray 
level distributions) of the Corpus Callosum that have 
relatively high intensity values. This is then 
processed using graph analysis and classification 
procedures. 

Wynne et.al.(2000) [10] roposed an system 
called IRIS, an Integrated Retinal Information 
system, has been built up to afford medical 
professionals trouble-free and unified access to the 
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screening, trend and development of diabetic-related 
eye diseases in a diabetic patient database. 

Rajendran et.al. (2010) [8] Proposed a 
method deals with the detection of brain tumor in the 
CT scan brain images. First preprocessing technique 
applied on the images eliminates the inconsistent data 
from the CT scan brain images. Then feature 
extraction process is applied to extracts the features 
from the brain images. A Novel Fuzzy Association 
Rule Mining (NFARM) applied on the image 
transaction database contains the features extracted 
from the CT scan brain images. The NFARM gives 
the diagnosis keywords to physicians for making a 
better diagnosis system. 

Jaba et.al.(2007) [5] proposed a system 
using image mining techniques to categorize the 
images either as normal or abnormal and then 
classify the tissues of the abnormal brain MRI to 
identify brain related diseases. 

Rajendran et.al.(2010) [7] proposed a 
method concerned with the classification of brain 
tumor in the CT scan brain images. The main steps 
involved in the system are: pre-processing, feature 
extraction, association rule mining and hybrid 
classifier. The pre-processing is done using the 
median filtering and edge features are extracted using 
canny edge detection technique. The combination of 
two image mining approach is been proposed. The 
frequent patterns from the CT scan images are 
produced by frequent pattern tree (FP-Tree) 
algorithm that mines the association rules. The 
decision tree method is used to categorize the 
medical images for diagnosis. This system improves 
the classification process to be more accurate. The 
hybrid method enhances the efficiency of the 
proposed method than the traditional image mining 
methods. 

Aswini et.al. (2010) [2] applied image 
mining in the domain such as breast mammograms to 
classify and detect the cancerous tissue. A hybrid 
approach of feature selection using fast branch and 
bound algorithm and a hybrid genetic algorithms are 
used which approximately reduces 75% of the 
features and new decision tree is used for 
classification and provide promising results. 
 
 
 

 
The objectives of the paper  

The aims of this paper is pointed out as use 
some image mining techniques such as neural 
networks and association rule mining techniques to 
detection early liver Cancer using and helping 
physicians to decide an important decision on a 
particular patient state. 

 
Research problem  

The computer aided diagnosis systems are 
necessary to support the medical staff to achieve high 
capability and effectiveness. This is the main reason 
for the development of classification systems to 
Diagnosing liver Cancer. 

Image recognition mining deals with the 
extraction of image patterns from a large collection 
of images stored in particular multimedia databases. 
Image mining is different from low-level computer 
vision and image processing techniques because the 
focus of image mining is in extraction of patterns 
from large collection of images, whereas the focus of 
computer vision and image processing techniques is 
in understanding and/or extracting specific features 
from a single image. Although there looks like to be 
some overlaps between image mining and content-
based retrieval (both are dealing with large collection 
of images), image mining goes beyond the problem 
of retrieving relevant images. In image mining, the 
aim is the discovery of image patterns that are 
considerable in a given collection of images [4]. 

Medical data mining is a promising area of 
computational intelligence applied to an 
automatically analyze patients’ records aiming at the 
discovery of new knowledge potentially useful for 
medical decision-making. Induced knowledge is 
anticipated not only to increase accurate diagnosis 
and successful disease treatment, but also to enhance 
safety by reducing medication-related errors. 

Then we can formulate the research problem 
as statements as following: 

 
"This research analyze automatically the patient 
records to discover new knowledge" 
"It increases the accuracy of diagnoses and 
decision making for the physicians and 
radiologist" 
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There are two tasks in our framework: 
I-Image processing task 

Preprocessing phase of the images is 
necessary to improve the quality of the images and 
make the feature extraction phase more reliable. This 
phase consists of some processes. These processes 
contain data normalization, data preparation, data 
transformation, data cleaning, and data formatting. 
Using wavelet transforms represent to transform the 
image. We also use Segmentation to recognize 
regions of interest (ROI).because the medical image 
is large and contain huge amount of information then 
we use the segmentation step finds consequent 
regions within an image. 
Images usually have a huge number of features. It is 
important to recognize and extract interesting 
features for an exacting task in order to decrease the 
complexity of processing. Image processing 
algorithms used, which automatically extract image 
attributes such as local color, global color, texture, 
and structure. 

Texture is the mainly useful description 
property of an image and it specifies attributes, such 
as resolution, which used in image mining Jaba 
et.al.(2009)  [12].  
Feature extraction from images are required for many 
image mining applications such as content based 
information retrieval (CBIR), image classification 
etc. These features typically extracted based on the 
image’s information by image processing only 
Tianxia  et.al. (2008) [13]. 

This step consists of several steps - improve the 
quality of image to extracts the feature for image 
easily following steps: 
1- Image normalization (putting the image in fixed 
size)  
2- Image preparation (put the image in known format 
such as .jpg or bmp) 
3- Image transformation (for example using wavelet 
transform) 
4- Cleaning the image from noise 
5- Segmentation step in which we segment the image 
into regions to extract the feature 
6- Feature extraction 
We use several feature such as: 
a- Color feature is the combination of (red, blue, 
green) components  
b- Texture feature: Texture is a very interesting 
image feature that has been used for characterization 
of images, with application in content based image 
retrieval. A major characteristic of texture is the 
repetition of a pattern or patterns over a region in an 
image. The elements of patterns are sometimes called 
textons. 
C- Edge feature is simply a large change in frequency 
There are several states in liver diseases such as: 
Cirrhosis, Hemangioma, Hydatid liver disease, 
Metastases, Portal hypertension, Accessory fissure of 
the liver, acute calculus cholecystitis with 
pericholecystic abscess. 
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Here are some image samples and its suggested feature as mean, Standard Deviation and Variance.   
 

Metastases 

  

 

    Mean:               46.4783 
    Standard Deviation: 12.7864 
    Variance:           163.493 

 
 

Cirrhosis 

  

 

Mean:               80.0554 
Standard Deviation: 12.6949 
Variance:           161.161 
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Hydatid Liver Disease 

  

 

    Mean:               94.1085 
    Standard Deviation: 32.8728 
    Variance:           1080.62 

Figure (1) some image mining techniques. 
 
II Image Mining Task 

We use some image mining techniques such 
as neural networks and association rule mining 
techniques to detection early liver Cancer using and 
helping physicians to decide an important decision on 
a particular patient state. In recent years, many 
advanced classification approaches, such as neural 
networks, fuzzy-sets, and expert systems, have been 
widely applied for image classification.  
Neural networks 

Neural networks are of particular interest 
because they offer a means of efficiently modeling 
large and complex problems in which there may be 
hundreds of predictor variables that have many 
interactions.(Actual biological neural networks are 
incomparably more complex.) Neural nets may be 
used in classification problems (where the output is a 
categorical variable) or for regressions (where the 
output variable is continuous)(By Two Crows 
Corporation)(2008) [11]. 

A neural network (Figure 2) starts with an 
input layer, where each node corresponds to a 
predictor variable. These input nodes are connected 
to a number of nodes in a hidden layer. Each input 
node is connected to every node in the hidden layer. 
The nodes in the hidden layer may be connected to 
nodes in another hidden layer, or to an output layer. 

The output layer consists of one or more response 
variables (By Two Crows Corporation)(2008) [11]. 

 
Findings discussion and conclusion 

This is the pilot study about using image 
mining for early digenesis on liver cancer. First we 
use image processing techniques for pre-processing 
and extract feature from it. Second we use image 
mining technique for discover knowledge from the 
extracted image. We used about 20 images for liver 
and the results is promised 

 
Figure (2) a neural network with one hidden layer. 
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Abstract: In this study the relationship between the perception of organizational collaborative climate and 
organizational commitment has been investigated. Data gathered using questionnaire. The study samples were 322 
employees of Fars province social welfare organization that were selected using proportionate categorical random 
sampling for further analysis. The study results showed that the relationship between perceptions of organizational 
collaborative climate and organizational commitment is significant. Also the relationship between the collaborative 
climate and dimensions of organizational commitment (normative, affective and continuance commitment) were 
significant.  
[Reza Yousofvand, Samad Ranjbar Ardakani. The impact of Perception of Organizational Collaborative climate 
on organizational commitment. Life Sci J 2012;9(4):3814-3815] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 567 
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1. Introduction 

Collaborative climate refers to shared 
elements of an organization’s culture that inspires 
staff to share knowledge (Sveiby and Simons, 2002). 
According to Sveiby and Simons, the success of 
knowledge management practices depends on the 
incorporation of trust and collaboration in 
organizational culture. They confirmed that in the 
collaborative climate of a business unit, an immediate 
superior and coworkers in a workgroup play the most 
important roles in collaborative climate creation.  

Organizational commitment is the 
individual's psychological attachment to the 
organization. The basis behind many of these studies 
was to find ways to improve how workers feel about 
their jobs so that these workers would become more 
committed to their organizations. Organizational 
commitment predicts work variables such as 
turnover, organizational citizenship behavior, and job 
performance. Some of the factors such as role stress, 
empowerment, job insecurity and employability, and 
distribution of leadership have been shown to be 
connected to a worker's sense of organizational 
commitment. 

Organizational commitment can be 
contrasted with other work-related attitudes, such as 
job satisfaction, defined as an employee's feelings 
about their job, and organizational identification, 
defined as the degree to which an employee 
experiences a 'sense of oneness' with their 
organization. 

Organizational scientists have also 
developed many nuanced definitions of 
organizational commitment, and numerous scales to 
measure them. Exemplary of this work is Meyer and 

Allen's model of commitment, which was developed 
to integrate numerous definitions of commitment that 
had been proliferated in the literature. Meyer and 
Allen's model has also been critiqued because the 
model is not consistent with empirical findings.  

This Study aims to investigate the impact of 
collaborative work climate on organizational 
commitment in social welfare organization in Fars 
Province, Iran 
Research Hypotheses:  

There is a positive and significant 
relationship between organizational collaborative 
climate and organizational commitment.  

The second hypothesis: There is a positive 
and significant relationship between organizational 
collaborative climate and affective commitment 

There is a positive and significant 
relationship between the organizational collaborative 
climate and the normative commitment.   

The fourth hypothesis: There is a positive 
and significant relationship between organizational 
collaborative climate and continuance commitment. 
2. Methodology  

Data gathering was done by a multi-process 
measurement among 332 employees of Fars province 
social welfare organization. The proportionate 
stratified sampling method was selected, Data 
gathered using questionnaire. All calculations of 
Alpha cronbach showed that the measures are 
reliable. The expert opinions also showed that the 
questionnaires are valid.  
3. Data analysis and Results: 
The correlation exam : 

The main hypothesis: There is a positive and 
significant relationship between organizational 
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collaborative climate and organizational 
commitment.  

The Pearson correlation Index results have 
shown that the R amount is 0.594 and the p amount is 
0.0001. Thus, the fifth hypothesis was supported. The 
results show that in the study samples being 
considered, the organizational collaborative climate 
feeling, enhances the organizational commitment. 

According to Pearson correlation Index 
results , the R amount is 0.45 and the P amount is 
0/0001 . Thus, the first hypothesis was supported  . 
the results show that , in the study samples being 
considered, not only the organizational collaborative 
climate feeling increases the employees’ motivation 
for policy making , but also it has a positive effect on 
it .  

However, with regard to the low amount of   
(0.212) , this is a weak influence . 

 The second hypothesis: There is a positive 
and significant relationship between organizational 
collaborative climate and affective commitment 

According to Pearson correlation Index 
results, the R amount is 0.67 and the P amount is 
0.0001 .  

Thus, the second hypothesis was supported. 
The results show that in the study samples being 
considered , not only  the organizational collaborative 
climate feeling  enhances the employees’ sense of 
affective commitment , but also has a positive 
influence on it .  

The third hypothesis:There is a positive and 
significant relationship between the organizational 
collaborative climate and the normative commitment.   

According to Pearson correlation Index 
results, the R amount is 0/654 and the P amount is 
0.0001. So, the third hypothesis was supported. The 
result show that, in the study samples being 
considered, the organizational collaborative climate 
feeling, enhances the commitment of employees to 
public interests.  

 The fourth hypothesis: There is a positive 
and significant relationship between organizational 
collaborative climate and continuance commitment. 

The Pearson correlation Index results show 
that the R amount is 0.642 and the P amount is 
0.0001 .Thus, the fourth hypothesis is supported. 
According to the results, in the research samples 
being considered, the organizational collaborative 
climate feeling increases the employees’ continuance 
commitment.   

4. Discussion and Conclusion: 
The main purpose of this research was 

considering the relationship between employees’ 
perceptions of organizational collaborative climate 
and the organizational commitment. The research 
samples included Fars province employees of social 
welfare organization. Further researches can be done 
with the purpose of measuring organizational 
commitment in other governmental organs and 
among larger statistical samples. So, a lot of attention 
should be paid in the correct and rapid use of the 
current research results. 

The results of main hypothesis analysis 
show that this relationship is positive and significant, 
and the organizational collaborative climate feeling 
has a medium to high influence on the organizational 
commitment.  

The results also show that, in case there is a 
collaborative climate in the organization, the 
employees will feel more commitment to public 
interests and properties and show more self- 
sacrificing. 

Since the organization values the employees, 
they will bind themselves to help the people of the 
whole society, regarding the objectives and missions 
of the organization. 
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Abstract - Federal Bureau of Statistics Pakistan is regularly collecting and maintaining data for exports for 
industrial sectors (textile, food and other manufacturing commodities) and Service Sector. Export performance is a 
vital indicator for measuring any industry competitiveness. Pakistan Textile and Clothing Export data from 2005-
2006 – 2009-2010 was explored for competitive performance analysis. Sector was further divided into three 
categories low, medium and high based on their share. Performance was anlaysed using SPSS.19 and Microsoft 
Excel. It was found that Cotton Yarn, Knit-Wear and Towel had positive compound annual growth rate (CAGR), 
whereas, Cotton Cloth, Bed-Wear and Ready- Made Garment comprising of 50-60% of the group had negative 
CAGR. Poor performance were found to be due to low quality, less value added products, weak competitive 
intelligence, low product mix, lack of  skills, weak marketing, high production cost, out dated technology, old 
manufacturing techniques, electricity and gas shortage and severe competition from China after its integration into 
World Trade Organizations (WTO) Structures on termination of post quota regime. To achieve sustainable 
competitiveness, foreign investment should be encouraged through making strategic alliances with major players by 
exploiting competitive advantage of raw material and low wage labour potential. Moreover, industry should be 
strengthen upstream and downstream through advancement in biotechnology, development of energy availability 
strategies, investment in technology, institutionalising workers skills, exploiting low labour cost, improve marketing, 
and transforming small and medium units into well-organized high quality, high value added, low cost  competitive 
large units. 
[Tahir Iqbal, Nawar Khan. Export performance a vital indicator for measuring industry competitiveness: 
Evidence from Pakistan Textile and Clothing Industry. Life Sci J 2012;9(4):3816-3822] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 568 
 
Keywords: Export data exploration, Textile and clothing sector, Export performance, Competitiveness. 
 
1. Introduction 

Organizations irrespective of their size and 
capabilities remain in the quest, other than their 
domestic market, of global market not just to develop 
their business but at the same time to survive in the 
international competitive business community. 
Descotes and Walliser (2011) validated that 
organizations capability to acquire timely knowledge 
and information pertaining to global markets and its 
timely exploitation plays a vital role in the global 
economy. Therefore, organizations must be vigilant 
enough to continuously acquire competitive 
intelligence and analyse the market trends, and 
respond accordingly to the turbulent changing 
dimensions of the international market and avoid to 
being surprised by their competitors and are forced to 
reactive mode instead of being proactive and will not 
be able to achieve sustainable competitiveness. May et 
al., (2000) also suggest that “Information and its 
management is even more important in the 
international setting, where entirely new parameters 
and environments are encountered”. Eusebio et al., 
(2007b) believed that the business environment 
characteristics are defined by the competition intensity 

and market turbulence. For all business (especially 
Textile and clothing), in such dynamic environment, 
the export performance is playing a vital role in the 
development of business among countries. It has been 
well established that country's economic well-being is 
positively associated with their foreign trade strength. 
Developed countries have higher share in international 
trade as compared to less-developed countries(Held, 
1999). A country's exports provide a platform to 
augment its people quality of life (QoL) by opening 
more jobs in the exporting sector. Macroeconomic 
performance based on the export performance of a 
country determine its competitiveness, whereas, the 
microeconomics performance rely on the 
organizational and structural features of companies. 
The past studies investigated the result from 
microeconomic perspective and concluded that the 
global market performance of a company is deeply 
associated with the institutional performance and 
environment created by its source country(Porter, 
1990). The global competitiveness of an organization 
depends upon two major pillars, one is its capacity and 
second is its strategic initiatives (Aaby & Slater, 1989; 
Leonidou, 1998; Zou & Stan, 1998). Therefore, an 
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organization before making a decision to enter into 
export must have a sound rational analysis of 
organization’s internal capabilities and competitive 
intensity of international market and develop a 
business strategy and plans which will attain 
sustainable competitiveness and improve the 
organization operational, market and financial 
performance. 

In Pakistan, Federal Bureau of Statistics (FBS) 
collects and analyse data on all the macroeconomic 
indicators including export. The same is also 
maintained for reference of individual researchers, 
organizations and government authorities for further 
use. Analysis of such data available with Federal 
Bureau of Statistics and Trade Development 
Authorities of Pakistan (TDAP) is sufficient enough to 
investigate the changing trends of the textile export 
business.  This research focused on data exploration of 
Pakistan Textile and Clothing exports performance 
considering it a core indicator for measuring industry 
competitiveness and identification of factors which 
affects the industry competitiveness and provide 
recommendations to improve the industry 
competitiveness.  

 
2. PAKISTAN TEXTILE AND CLOTHING SECTOR 

Pakistan Textile and Clothing industry accounts 
for 50-65% country’s export shares, provides 38% 
employment to the manufacturing labour force and 
have substantial contribution of 8.5% in the gross 
domestic production (GDP).  Pakistan holds the title 
of fourth largest in cotton producers and third  largest 
in cotton consumers("Paksitan Economic Survey ", 
2005-06; "Paksitan Economic Survey," 2010-11). No 
other industry or service sector of Pakistan has such 
gigantic potential to support economy through foreign 
revenues and at the same time provide employment 
opportunities at large scale. Pakistan textile and 
clothing industry holds a significant position in the 
international market since its inception (four decades 
ago approximately), but quota system ending has 
posed a serious challenge to this industry and export 
share has been seriously affected. From 2004-2009, 
International textile products trade has amplified from 
US$ 456.1 billion in 2004 to $527 billion in 2009 at 
Compound Annual Growth Rate (CAGR) of 2.93%. 
From 2004-2009, clothing trade grew from 260.6 
billion US$ to 316 billion US$ at CAGR of 3.93%, 
whereas, textile trade grew from $195.5 billion US$ to 
211 billion US$ at CAGR 1.53%. Clothing products 
trade outpaced textile products trade. Pakistan textile 
and clothing trade has increased from 9.1 billion US$ 
in 2004 to 9.5 billion US$ in 2009 at CAGR of 0.86% 
as shown in Figure 1. 

 
 

 

 
Figure 1. Pakistan export market share from 2005-06 
to 2009-10 
 

From 2004-2009 Textile trade grew from 6.1 
billion US$ to $6.5 billion US$ at CAGR of 1.28% 
whereas, clothing trade remained the same from $3 
billion US$ to $3 billion US$ with minor fluctuations.  
Pakistan had a meagre share in the world textile and 
clothing ranging between 1.8 - 2.23%. Pakistan trade 
is decreasing as opposite to world trade and is unable 
to make any significant improvement particularly in 
clothing sector. Moreover, Textile and Clothing share 
in overall Pakistan exports decreased from 64% in 
2004-2005 to 54.46% in 2009-2010 of total exports at 
a decreasing CAGR of (-3.1%). 
 
3. Scope 

The scope of this study is limited to Pakistan 
Textile and Clothing sector export performance from 
2005-2006 to 2009-2010.  The sector is further sub 
divided into seven sub-sectors as following. 

 Cotton Yarn 
 Cotton Cloth 
 Ready-Made Garments 
 Bed-Wear  
 Knit-Wear 
 Towels 
 Others, (comprises of Raw Cotton, Carpets, 

Canvas, Tents, Synthetic Articles, etc) 
 
The first six sub-sectors Cotton Yarn, Cotton 

Cloth, Ready-Made Garment, Knit-Wear, Bed-Wear 
and Towels accounts for 85-90% of the total textile 
sector export. Therefore, the data of these six sub 
sectors is considered sufficient enough to analyse the 
overall industry export performance. The current study 
based on data exploration for investigation of textile 
and clothing export performance. The textile and 
clothing industry data from 2005-2006 to 2009-2010 
for five years has been analysed. Statistical 

0

0.5

1

1.5

2

2.5

0

2

4

6

8

10

12

2004 2005 2006 2007 2008 2009

%b
ill

io
n

 U
S$

CLOTHING TEXTILE

TOTLAL WORLD SHARE %



 Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com     3818  lifesciencej@gmail.com 

applications such as SPSS.19 and Microsoft Excel 
were used to perform exhaustive numerical analysis. 

 
4. Results Analysis and Discussion 
4.1 Descriptive Statistics 

Descriptive statistics of six sub sectors from 
2005-2006 to 2009-2010 are calculated as shown in 
Table 1.  
 
Table 1. Descriptive Statistics - Textile and Clothing 
Export from 2005-06 to 2009-10 

 Million US$   

Cat 
Sub 

Sector Mean 
Std. 

Deviation Max Min Range 

Low Towels 
622.8762 32.43976 668.24 587.64 80.60 

 
Medium 

Ready-
Made 

1329.319 89.54759 1452.48 1230.02 222.46 

Cotton 
yarn 

1331.959 132.44030 1433.09 1114.82 318.27 

 
High 

Knit-
wear 

1817.971 95.71032 1961.05 1740.53 220.52 

Bed-
wear 

1883.345 139.96593 2038.06 1735.02 303.05 

Cotton-
cloth 

1980.105 114.57589 2108.18 1800.06 308.13 

 
Moreover, these sub-sectors are further divided 

in three categories based on their business share, Low 
(500-1000 US$ Mns), Medium (1001-1500 US$ Mns) 
and High (1501-2200 US$ Mns) as shown in Figure 2. 
Three categories based on business share can easily 
been differentiated. 
 

 
Figure 2. Sub-sectors export market share from 2005-
06 to 2009-10 
 

Among the sub sectors, it is found that Towels 
had the lowest export share with (Mean = 622.87$, 
Standard Deviation = 32.43) but low standard 
deviation showed export stability.  Ready-Made 
Garments and Cotton Yarn falls under medium 

category with (Mean = 1329.3198, Standard Deviation 
= 89.54759 and Mean = 1331.95, Standard Deviation 
= 132.44) respectively. Both showed instability as 
compared to Towel sector due to high standard 
deviation.  Knit-wear, Bed-wear and Cotton Cloth 
falls under high value category with (Mean = 
1817.9710, Standard Deviation = 95.71032, Mean = 
1883.3458, Standard Deviation = 139.96593 and 
Mean = 1980.1052, Standard Deviation =114.57589) 
respectively. All three accounts major contribution to 
the business, however, high standard deviation reflects 
their significant market share instability. 

 
4.2 Towels Export From 2005-2006 to 2009-2010 

Towels sector performance is evaluated as shown 
in Figure 3 to arrive at following outcomes: 

 

 
Figure 3. Towels export market share from 2005-06 
to 2009-10 

 

 It accounts for 5-6% of the group share  
 It was growing at CAGR of 3.27%.  
 The major reason for steady growth is due to 

less competition in the export market. Hence, 
this sector is showing improvement after post 
quota era.  

 Keeping in view its increasing export 
potential it is considered best suited for 
investment. 

 
4.3 Ready-Made Export From 2005-06 to 2009-10 

Ready-made sector performance is evaluated as 
shown in figure 4 to arrive at following outcomes: 

 It accounts for 12-13% share of the group. 
 It showed a negative CAGR of (0.785%). 
 It showed a constant negative growth till 

2008-09 and then a marginal improvement of 
3.19% in 2009-2010.   

 Primarily, the poor performance is due to low 
quality, low value added and less innovative 
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products, low product mix, poor workers 
skills, weak marketing and high production 
cost.   

 

Figure 4. Ready-made export market share from 
2005-06 to 2009-10 
 

 The unexpected upsurge in utilities cost, 
(power, transport, fuel and gas,) has impacted 
viability. The power and gas shortage have 
further deteriorated capacity utilization. 

 Non adaptability of lean and agile 
manufacturing practices to eliminate product 
and process waste and to response diversified 
market demands respectively.  

 The world export trend has been showing a 
tremendous shift from textiles to high value 
clothing. Whereas, Pakistan’s textile exports 
continue to focus on textile items (cotton, yarn, 
grey fabric, etc.) rather on the value-added 
segment of ready-made garments. Moreover, 
Pakistan is actually a raw material supplier to 
its own competitors (China and Bangladesh).   

 Pakistani textile industry did not effectively 
built downstream capacities by developing 
value added garment. Moreover, this Industry 
is distributed in small, medium and large scale 
units most of them having 50 machines and 
below which results high variation in product 
quality. 

 
4.4 Cotton Yarn Export From 2005-2006 to 2009-

2010 
Cotton yarn sector performance is evaluated as 

shown in Figure 5 to arrive at following outcomes: 
 It accounts for 14 – 15 % share of the group. 
 It showed a CAGR of 0.895%.  
 It showed a constant negative growth from 

2005-2006 to 2008-2009 and then there was a 
major improvement making 28% improvement 
in 2009-2010.  

 Primarily, low performance is due to the 
production of low value-added yarns i.e. in 
coarse and medium counts. 

 Secondly, the primary concern of this sector 
was non-availability of electricity and gas 
which seriously affected the effective capacity 
utilization. Major players have installed their 
own generation plants which made it non cost-
effective and less competitive in the 
international market. 
 

Figure 5. Cotton yarn market share from 2005-2006 
to 2009-2010 

 
4.5 Knit-Wear Export From 2005-2006 to 2009-

2010 
Knit-wear sector performance was evaluated as 

shown in Figure 6 to arrive at following outcomes: 
 

Figure 6.  Knit-wear market share from 2005-2006 to 
2009-2010 
 

 It accounts for 17 – 18.5 % share of the group 
and showed a CAGR of 0.188%.  

 It showed a negative growth from 2005-2006 
to 2008-2009 and then there was a marginal 
improvement of 1.39% in 2009-2010. 

 Poor performance is due to lack of skilled 
manpower and outdated technology. 
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4.6 Bed-Wear Export From  2005-2006 to 2009-

2010 
Bed-wear performance was evaluated as shown 

in Figure 7 to arrive at following outcomes: 
 It accounts for 18 – 20 % share of the group 

and showed a negative CAGR of (3.817%).   
 It showed a constant negative growth from 

2005-2006 – 2008-2009 and then there was a 
minor improvement of 0.5% in 2009-2010.  

 Outdated processing technology being used 
by the industry is not adequate to meet the 
requirements of the quality market. 

 Lack of skilled manpower in design, 
development and processing fields also 
affected the product quality. 

 

Figure 7. Bed-wear export market share from 2005-
2006 to 2009-2010 
 
4.7 Cotton Cloth From 2005-2006 to 2009-2010 

Cotton cloths sector performance was evaluated 
as shown in figure 8 to arrive at following outcomes: 

 

Figure 8. Cotton-cloth export market share from 
2005-2006 to 2009-2010 
 

 It accounts for 19 – 21 % share of the group 
and showed a negative CAGR of (-3.873%).   

 It showed a constant negative growth from 
2007-2008 to 2009-2010.  

 This segment is making relatively low value 
added grey cloth of mostly inferior quality. 
Inability to meet the demand of high quality 
cloth in the international market and being 
low quality producer this sector would be 
unable to sustain its competitiveness.  

 Poor performance is due to out-dated Power 
looms technology, shortage of quality yarn 
and deficiency of formal financing. 

 Constant negative growth is seriously going 
to affect the overall textile export sector 
performance as it belongs to high value sub-
sector. 
 

4.8 Compound Annual Growth Rate From 2005-
2006 to 2009-2010 
CAGR of subsectors gives a clear picture of the 

entire sector as shown in Figure 9. 
 

 
Figure 9. Compound Annual Growth Rate (CAGR) 
from   2005-2006 to 2009-2010 

 

 Towel, Knit-Wear and Cotton Yarn had positive 
CAGR, on the other hand, Ready-Made Garment Bed-
Wear and Cotton Cloth sectors holding a major share 
50-60% of the group had negative CAGR. Poor 
performance of Cotton Cloth, Bed Wear and Ready-
Made Garments being a member of high and medium 
category was a major reason of industry poor 
performance. 

 
4.9 Machinery Investment  

A substantial investment has been made in 
import of textile machinery from 2001-2002 to 2009-
2010 as shown in Figure 10. Textile machinery import 
is the major component of new investments in the 
textiles division. The trend in imports of textile 
machinery depicts the overall mind set of the textile 
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and clothing entrepreneurs and their future business 
plans. The foremost investment was made in weaving 
spinning followed by processing (dyeing, printing and 
finishing) sector neglecting stitching sector which is 
major cause of poor performance in readymade 
garments sector. Moreover, a negative investment 
trend in machinery is observed from 20005-2006 to 
2008-2009 which also contributed in negative growth 
of complete sector for the same period 

 

Figure 10. Investment in machinery from 2001-2002 
to 2009-2010 
 
5. Findings 

The data mined for subsectors was exhaustively 
analysed. It resulted into following findings. 

 Among all six sub-sectors the towel sector 
was the best performer in export though it 
had little share. 

 All other sub-sectors beard negative growth 
form 2006-2007 – 2008-2009. It was due to 
the phase out of traditional quota regime and 
China’s integration into World Trade 
Organization (WTO) structures. Moreover, 
the global financial crisis since late 2007 
adversely impacted the trade in textiles. 

 Cotton Yarn, Knit Wear and Ready-Made 
garments had shown positive growth of 28%, 
1.39% and 0.895% respectively in 2009-2010 
and have future positive growth prospects. 

 Cotton Cloth and Bed-Wear had serious 
negative growth and being member of high 
category seriously affected the overall group 
export performance. 

 There was a major shift in global demand 
from low value to high value garments. 

 Poor export performance in different sectors 
was due to low product quality, less value 
added, lack of innovation, low product mix, 
lack of  skilled workers, weak marketing and 

high production cost and out dated 
technology. 

 The power and gas shortage have worsened 
capacity utilization and number of units has 
been shut down or working below effective 
capacity also caused a forced labour un-
employment. 

 Power loom sector problems are poor 
technology, scarcity of quality yarn and lack 
of institutional financing for its development 
from unorganized sector to an organized one. 

 Lack of design, development and non-
adoption of latest manufacturing practices 
resulted in high waste and low productivity.  

 
6. Recommendations 

Based on discussion made in above sections 
following recommendations are suggested to improve 
the export performance 

 Viable and long term energy resources 
management strategies be developed to make 
this sector competitive. 

 Environment be created which will encourage 
foreign investment through strategic alliances 
with major players by exploiting competitive 
advantage of raw material and low labour 
wage. 

 Downstream business should be reinforce 
through investment in technology, improving 
workers skills, benefiting from low labour 
cost and transforming Small and Medium 
units into well-organized high quality, high 
volume, low cost, innovative and  Large 
Units. 

 Spinning industry to diversify its product mix 
and increase the share of high value-added 
yarns to fulfill the requirements of garments 
and made-ups industries. 

 Workers training should be institutionalized 
to meet the market requirements.  

 Government should provide financial 
assistance for new technology installation and 
up gradation of existing technology. 

 Lean manufacturing practices be adopted to 
eliminate waste to improve productivity and 
at the same time attain agility and innovation 
to respond to market diversified and vibrant 
demands.  

 
7. Conclusions 

Present research showed that data exploration 
techniques could help government in general and 
industry players in particulars to re-arrange their 
strategies to meet the challenges of the international 
market and convert these challenges into 
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opportunities. It also provides information to investors 
to identify the sector which have expansion potential 
and where they could earn reasonably a good return on 
investment. We acknowledge one limitation to this 
study. The present study focus is restricted to the 
Textile and Clothing sector of Pakistan and hence 
limits its generalizability to the other industrial 
sectors. More evocative deductions could have been 
derived from the study by the assessment of diverse 
industries such as Food and Beverages, other 
Manufacturing and Service Sector etc, but due to time 
constraint it was not possible to analyse all other 
sectors as well. However, such techniques can be used 
to analyse data available for other sectors and develop 
investment and expansion strategies for those sectors. 
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INTRODUCTION 

Nonlinear partial differential equations arise in 
distinct fields of engineering and science such as 
chemistry, physics, engineering and finance, and are the 
key point for the mathematical formulation of 
continuum models [1, 5, 19-20]. Particularly, the 
important model of nonlinear partial differential 
equation is Generalized Burgers’-Huxley equation [3, 
5-6, 11, 13-14, 19, 22, 29]. The Burger’s–Huxley 
equation was first studied by Satsuma [24] in 1987, and 
is given by, 

(1 )( ), [ , ], 0,t x xxu u u u u u u x a b tδ δ δα β γ+ − = − − ∈Ω= ≥  (1)  (2)  

with initial condition, 
1

1( , 0) tanh( ) ,
2 2

,u x x x
δγ γ

ω= + ∈Ω⎛ ⎞
⎜ ⎟
⎝ ⎠

 

and boundary conditions, 
1

1 2( , ) tanh( ( )) , ,
2 2

u x t x t x t
δγ γ

ω ω= + − ∈Γ >0⎛ ⎞
⎜ ⎟
⎝ ⎠

  

where 
2

1

4 (1 )

4(1 )

α δ δ α β δ
ω γ

δ

− + + +
=

+
, 

( )2

2

(1 ) 4 (1 )

(1 ) 2(1 )

δ γ α α β δα γ
ω

δ δ

+ − − + + +
= −

+ +
 and  

, ,α β δ  and γ  are constants so that 0,β ≥ 0δ > , 
(0,1)γ ∈ and Γ  is boundary of Ω . Eq. (1) is the 

combine form of Burgers and Huxley equations. When 
0, 1α δ= = , Eq.(1) reduces into the form of Huxley 

equation. Huxley equation is used in nerve pulse 
propagation during nerve fibers and wall motion in 
liquid crystals [23, 25-28]. When 0β = , Eq.(1) gives 
us a well known form of the Burgers’ equation [3, 8, 
30], which has a certain role in shock wave model, 
sound waves in viscous medium, boundary layer 
characteristics and traffic flow, and its detail study was 
presented by Hon and Mao [8] using multi quadric 
radial basis function. Several methods for the solution 
of Generalized Burgers’-Huxley equation have been 
introduced in the literature including variational 
iteration method [3], spectral collocation method [5], 
adomian decomposition method [6], meshless method 
[14] and finite difference method [22]. In this paper, we 
use a recently developed method for the solution of 
Generalized Burgers’-Huxley equation, which is known 
as Optimal Homotopy Asymptotic Method [17]. This 
method has been successfully used for the solution of 
various ordinary and partial differential equations (see 
[2, 9-10, 12, 17-18, 21]). The main advantage of this 
method over other perturbation methods is that it is 
independent of the small parameter. This small 
parameter plays a very important role in determining 
the accuracy of the other perturbation methods as well 
as their validity. The exertion of the small parameter 
into the equation is the difficulty of perturbation 
methods. Therefore, it is the small parameter that 
greatly restricts the application of the perturbation 
method. Furthermore, the homotopy perturbation 
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method and homotopy analysis method are special 
cases of the optimal homotopy asymptotic method. 
 In the next section, we develop the proposed method 
for the solution of Generalized Burgers’-Huxley 
equation.   
METHOD OF OHAM 

 In this section, we present the optimal 
homotopy asymptotic method for the solution of 
boundary value problem of the form 
( )( , ) ( , ) 0, , 0,T u x t f x t x t+ = ∈Ω ≥       (2) (3) 

( , )
( , ) , 0 , ,

u x t
B u x t x

t
Γ

∂
= ∈

∂
⎛ ⎞
⎜ ⎟
⎝ ⎠

   (3) (4) 

where T  is a differential operator, B  is boundary 
operator, ( , )u x t is the solution of  problem (2)-(3), 

andx t  are spatial and temporal independent variables, 
Γ  is the boundary of the Ω  and ( , )f x t  is a known 
analytic function. Now according to the basic 
formulation of OHAM, T  can be split into two 
differential operators, say L  and N  such that 
( ) ( )( , ) ( , ) ( , ) 0, ,L u x t N u x t f x t x+ + = ∈Ω

where L  is the differential (linear) operator of Eq.(2) 
so that it is the simplest part of the differential Eq. (2) 
and its analytical solution is easily available. N is the 
differential (nonlinear) operator of Eq. (2) so that it is 
the complicated (remaining) part of differential Eq.(2), 
whose analytical solution may or may not be easily 
available. Let (assuming that) 0 ( , ) :u x t RΩ →  is the 
solution of  

( )0 ( , ) ( , ) 0L u x t f x t+ = , 0
0

( , )( , ), 0,u x tB u x t
t

∂⎛ ⎞ =⎜ ⎟∂⎝ ⎠
 (4) (5) 

and is continuous function. ( , ) :u x t RΩ →  is the 
solution of Eq.(2), which is also continuous. Then 
according to OHAM, we can define a homotopy 
( ), ; : [0,1]F x t p RΩ× → which satisfies

( ){ }
( ){ }

(1 ) ( , ; ) ( , )

( ) ( , ; ) ( , ) 0 ,

p L F x t p f x t

H p T F x t p f x t

− + −

+ =

 (5) (6) 

where x∈Ω  and [0,1]p∈  is the embedding 
parameter, ( )H p  is a auxiliary function for Eq.(2) such 
that ( ) 0H p ≠  for all (0,1)p∈  and (0) 0H = . 
Obviously, we have at 0,p =  Eq.(5) becomes 

( )0 ( , ) ( , ) 0L u x t f x t+ =  and at 1,p =  Eq. (5) 
becomes 
( ) ( )( , ) ( , ) ( , ) 0N u x t L u x t f x t+ + = .

Also clearly by definition of homotopy 

0( , ; ) ( , ), at =0F x t p u x t p= ,  
( , ; ) ( , ), at 1.F x t p u x t p= =  

Thus, we have as p varies from 0 to 1 , 

( , ; )F x t p  varies (or deforms) from 0 ( , )u x t  to ( , )u x t , 

where 0 ( , )u x t  is the solution of problem given in 
Eq.(4) which is obtained from Eq.(5) and Eq.(3) at 

0p = . Now according to OHAM, one can choose 
general form of the auxiliary function ( )H p for the 
differential equation such as  

2 3

1 2 3( ) ........ ....k

kH p C p C p C p C p= + + + + +   

where 1 2 3, , , ..., , ...kC C C C  are constants to be 
determined later. 

We want to approach to approximate solution 
of (2). For this, we expand 1 2( , ; , , ...)F x t p C C  in 
Taylor’s series with respect to p as 

1 2 0 1 2
1

( , ; , , , ...) ( , ) ( , ; , ... ) .k

k k
k

F x t p C C u x t u x t C C C p
∞

=

= +∑  (6) 

According to the value of 1 2( , ; , , ...)F x t p C C
in Eq. (6), we expand Eq.(5) and equating the 
coefficients of like powers of p. Then in addition, we 
obtained the zeroth-order problem defined in Eq. (4) 
and the obtained first and second order problems are 
defined by 

1 1 0 0( ( , )) ( ( , ))L u x t C N u x t= ,  

1
1

( , )
( , ) , 0 ,

u x t
B u x t

t
∂

=
∂

⎛ ⎞
⎜ ⎟
⎝ ⎠

and 

( )
( )

2 2 0 0 1 1 0 1

1 1

( ( , )) ( ( , )) ( , ), ( , )

(1 ) ( , ) ,
L u x t C N u x t C N u x t u x t

C L u x t

= + +

+

2
2

( , )
( , ), 0

u x t
B u x t

t
∂

=
∂

⎛ ⎞
⎜ ⎟
⎝ ⎠

, respectively. 

In general, the obtained governing thk -order 
problem for analytical solution ( , )ku x t is defined by 

( )
1 0 0

1

0 1
1

( ( , )) ( ( , )) ( ( , ))

( ( , )) ( , ), ( , ),..., ( , ) ,

2,3,...

k k k

k

j k j k j k j
j

L u x t L u x t C N u x t

C L u x t N u x t u x t u x t

k

−

−

− − −
=

= + +

⎡ ⎤+⎣ ⎦

=

∑  

( , )
( , ) , 0k

k

u x t
B u x t

t
∂

=
∂

⎛ ⎞
⎜ ⎟
⎝ ⎠

, 

where ( )0 1( , ), ( , ), ........., ( , )k j k jN u x t u x t u x t− −
 is 

the coefficient of k jp −  in the expansion of 

( )( , ; )N F x t p  with respect the embedding parameter
p  and 

( )1 2 0 0 0 1
1

( , ; , , ,...) ( ( , )) ( , ,......, ) .k

k k
k

N F x t p C C N u x t N u u u p
∞

=

= +∑
It may be noted that the solution 

( , ), 0ku x t k ≥  are governed by the linear equations, 
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INTRODUCTION 

Nonlinear partial differential equations arise in 
distinct fields of engineering and science such as 
chemistry, physics, engineering and finance, and are the 
key point for the mathematical formulation of 
continuum models [1, 5, 19-20]. Particularly, the 
important model of nonlinear partial differential 
equation is Generalized Burgers’-Huxley equation [3, 
5-6, 11, 13-14, 19, 22, 29]. The Burger’s–Huxley 
equation was first studied by Satsuma [24] in 1987, and 
is given by, 

(1 )( ), [ , ], 0,t x xxu u u u u u u x a b tδ δ δα β γ+ − = − − ∈Ω = ≥  (1)  (2)  

with initial condition, 
1

1( , 0) tanh( ) ,
2 2

,u x x x
δγ γ

ω= + ∈Ω 
 
 

 

and boundary conditions, 
1

1 2( , ) tanh( ( )) , ,
2 2

u x t x t x t
δγ γ

ω ω= + − ∈Γ >0 
 
 

  

where 
2

1

4 (1 )

4(1 )

α δ δ α β δ
ω γ

δ

− + + +
=

+
, 

( )2

2

(1 ) 4 (1 )

(1 ) 2(1 )

δ γ α α β δα γ
ω

δ δ

+ − − + + +
= −

+ +
 and  

, ,α β δ  and γ  are constants so that 0,β ≥ 0δ > , 
(0,1)γ ∈ and Γ  is boundary of Ω . Eq. (1) is the 

combine form of Burgers and Huxley equations. When 
0, 1α δ= = , Eq.(1) reduces into the form of Huxley 

equation. Huxley equation is used in nerve pulse 
propagation during nerve fibers and wall motion in 
liquid crystals [23, 25-28]. When 0β = , Eq.(1) gives 
us a well known form of the Burgers’ equation [3, 8, 
30], which has a certain role in shock wave model, 
sound waves in viscous medium, boundary layer 
characteristics and traffic flow, and its detail study was 
presented by Hon and Mao [8] using multi quadric 
radial basis function. Several methods for the solution 
of Generalized Burgers’-Huxley equation have been 
introduced in the literature including variational 
iteration method [3], spectral collocation method [5], 
adomian decomposition method [6], meshless method 
[14] and finite difference method [22]. In this paper, we 
use a recently developed method for the solution of 
Generalized Burgers’-Huxley equation, which is known 
as Optimal Homotopy Asymptotic Method [17]. This 
method has been successfully used for the solution of 
various ordinary and partial differential equations (see 
[2, 9-10, 12, 17-18, 21]). The main advantage of this 
method over other perturbation methods is that it is 
independent of the small parameter. This small 
parameter plays a very important role in determining 
the accuracy of the other perturbation methods as well 
as their validity. The exertion of the small parameter 
into the equation is the difficulty of perturbation 
methods. Therefore, it is the small parameter that 
greatly restricts the application of the perturbation 
method. Furthermore, the homotopy perturbation 
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method and homotopy analysis method are special 
cases of the optimal homotopy asymptotic method. 
 In the next section, we develop the proposed method 
for the solution of Generalized Burgers’-Huxley 
equation.   
METHOD OF OHAM 
  In this section, we present the optimal 
homotopy asymptotic method for the solution of 
boundary value problem of the form 
( )( , ) ( , ) 0, , 0,T u x t f x t x t+ = ∈Ω ≥             (2) (3) 

( , )
( , ), 0, ,

u x t
B u x t x

t
Γ

∂
= ∈

∂
 
 
 

                   (3) (4) 

where T  is a differential operator, B  is boundary 
operator, ( , )u x t is the solution of  problem (2)-(3), 

andx t  are spatial and temporal independent variables, 
Γ  is the boundary of the Ω  and ( , )f x t  is a known 
analytic function. Now according to the basic 
formulation of OHAM, T  can be split into two 
differential operators, say L  and N  such that 
( ) ( )( , ) ( , ) ( , ) 0, ,L u x t N u x t f x t x+ + = ∈Ω      

where L  is the differential (linear) operator of Eq.(2) 
so that it is the simplest part of the differential Eq. (2) 
and its analytical solution is easily available. N is the 
differential (nonlinear) operator of Eq. (2) so that it is 
the complicated (remaining) part of differential Eq.(2), 
whose analytical solution may or may not be easily 
available. Let (assuming that) 0 ( , ) :u x t RΩ →  is the 
solution of  

( )0 ( , ) ( , ) 0L u x t f x t+ = , 0
0

( , )( , ), 0,u x tB u x t
t

∂  = ∂ 
 (4)  (5) 

and is continuous function. ( , ) :u x t RΩ →  is the 
solution of Eq.(2), which is also continuous. Then 
according to OHAM, we can define a homotopy 
( ), ; : [0,1]F x t p RΩ× → which satisfies  

( ){ }
( ){ }

(1 ) ( , ; ) ( , )

( ) ( , ; ) ( , ) 0,

p L F x t p f x t

H p T F x t p f x t

− + −

+ =

 (5) (6) 

where x∈Ω  and [0,1]p∈  is the embedding 
parameter, ( )H p  is a auxiliary function for Eq.(2) such 
that ( ) 0H p ≠  for all (0,1)p∈  and (0) 0H = . 
Obviously, we have at 0,p =  Eq.(5) becomes 

( )0 ( , ) ( , ) 0L u x t f x t+ =  and at 1,p =  Eq. (5) 
becomes 
( ) ( )( , ) ( , ) ( , ) 0N u x t L u x t f x t+ + = .   

Also clearly by definition of homotopy  
     0( , ; ) ( , ), at =0F x t p u x t p= ,  
     ( , ; ) ( , ), at 1.F x t p u x t p= =  

Thus, we have as p varies from 0 to 1 , 

( , ; )F x t p  varies (or deforms) from 0 ( , )u x t  to ( , )u x t , 

where 0 ( , )u x t  is the solution of problem given in Eq.(4) 
which is obtained from Eq.(5) and Eq.(3) at 0p = . 
Now according to OHAM, one can choose general form 
of the auxiliary function ( )H p for the differential 
equation such as  

2 3

1 2 3( ) ........ ....k

kH p C p C p C p C p= + + + + +   

where 1 2 3, , , ..., , ...kC C C C  are constants to be 
determined later. 

We want to approach to approximate solution 
of (2). For this, we expand 1 2( , ; , , ...)F x t p C C  in 
Taylor’s series with respect to p as 

1 2 0 1 2
1

( , ; , , , ...) ( , ) ( , ; , ... ) .k

k k
k

F x t p C C u x t u x t C C C p
∞

=

= +∑  (6)  
 

According to the value of 1 2( , ; , , ...)F x t p C C  
in Eq. (6), we expand Eq.(5) and equating the 
coefficients of like powers of p. Then in addition, we 
obtained the zeroth-order problem defined in Eq. (4) 
and the obtained first and second order problems are 
defined by 
 1 1 0 0( ( , )) ( ( , ))L u x t C N u x t= ,   

1
1

( , )
( , ), 0,

u x t
B u x t

t
∂

=
∂

 
 
 

and 

( )
( )

2 2 0 0 1 1 0 1

1 1

( ( , )) ( ( , )) ( , ), ( , )

(1 ) ( , ) ,
L u x t C N u x t C N u x t u x t

C L u x t

= + +

+
 

 2
2

( , )
( , ), 0

u x t
B u x t

t
∂

=
∂

 
 
 

, respectively. 

In general, the obtained governing thk -order 
problem for analytical solution ( , )ku x t is defined by 

( )
1 0 0

1

0 1
1

( ( , )) ( ( , )) ( ( , ))

( ( , )) ( , ), ( , ),..., ( , ) ,

2,3,...

k k k
k

j k j k j k j
j

L u x t L u x t C N u x t

C L u x t N u x t u x t u x t

k

−

−

− − −
=

= + +

 + 

=

∑  

( , )
( , ), 0k

k

u x t
B u x t

t
∂

=
∂

 
 
 

, 

where ( )0 1( , ), ( , ),........., ( , )k j k jN u x t u x t u x t− −
 is 

the coefficient of k jp −  in the expansion of 

( )( , ; )N F x t p  with respect the embedding parameter 
p  and  

( )1 2 0 0 0 1
1

( , ; , , , ...) ( ( , )) ( , , ......, ) .k

k k
k

N F x t p C C N u x t N u u u p
∞

=

= +∑   

It may be noted that the solution 
( , ), 0ku x t k ≥  are governed by the linear equations, 
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which is the simplest part of the Eq.(3) and with the 
linear boundary conditions that come from original 
problem (3), which can be easily solved. Now the 
interesting result of the above defined homotopy is that 
the series (6) is convergent at 1p =  so that 


1 2 0 1 2

1
( , ; , ,...) ( , ) ( , ; , ,..., )k k

k
u x t C C u x t u x t C C C

≥

= +∑ . 

Generally speaking, the solution of the Eq.(3)  
can be determined approximately in the form: 

 


1 2 0 1 2

1
( , ; , ,...) ( , ) ( , ; , ,..., )

m

k k
k

u x t C C u x t u x t C C C
=

= +∑ . (8)  

The residual of Eq. (3) is obtained by substituting Eq. 
(8) into Eq. (3), we have  


1 2 1 2( , ; , ,.., ) ( ( , ; , ,...)) ( , ).R x t C C T u x t C C f x t= +  (9)  (9) 

If residual 1 2( , ; , ...) 0R x t C C = , then 

1 2( , ; , , ...)u x t C C  will be the exact solution of Eq. (3). 
Generally, it does not happen, particularly in 

nonlinear differential equations. To obtain the optimal 
values of auxiliary constants 1 2 3, , , ...C C C , there are 
many methods like Galerkin’s Method, Ritz Method, 
Least Squares Method and Collocation Method for to 
find the values of 1 2 3, , , ....C C C  
  The Least square method in the above 
announced methods, one can apply as follows: 

2

1 2 3 1 2

0

( , , , ...) ( , ; , , ...)
t

J C C C R x t C C dxdt
Ω

= ∫ ∫ ,  

and the values of constants 1 2 3, , , ...C C C  can be 
optimally identified from the following conditions 

1 2 3

....... 0.
J J J

C C C

∂ ∂ ∂
= = = =

∂ ∂ ∂
 

For the values of 1 2, , ...C C , the approximate 

solution 1 2( , ; , , ...)u x t C C of Eq.(3) is well determined. 

The values of 1 2 3, , , ..., mC C C C can be determined in 
another way (mentioned in [17] at Eq.(15) ) as follows: 
For example, if , 1, 2, 3, ...,ih i m∈Ω =  and substituting 

ih  into Eq.(9), we obtain the equations 

1 1 2 2 1 2

1 2

( , , , ..., ) ( , , , ..., ) ...

( , , , ..., ) 0,

m m

m m

R h C C C R h C C C

R h C C C

= = =

=
  

at any time t.  

 (10) 

          It can be observed by the application of OHAM 
that the general auxiliary function ( )H p  is useful for 
convergence, which depends upon the values of 

1 2 3, , , ..., , ...kC C C C  can be optimally find by one of the 
above announced methods and is very useful to 
minimize the error. 

RESULTS 
In this section we present the results of 

algorithm outlined in the previous section. The 
accuracy of the OHAM is measured in terms of 
maximum error norm L

∞  defined as: 

max ( ) ( ) ,j j
j

L u u
∞
= −    

where andu u  represent the exact and approximate 
solutions respectively.  
EXAMPLE-1 

We consider the Generalized Burgers’-Huxley 
equation [23] given in (1). The exact solitary wave 
solution of Eq. (1) is given by [28],  

( )
1

1 2
( , ) tanh( ( )) , ,

2 2
u x t x t x t

δγ γ
ω ω= + − ∈Ω > 0, (10) 

where 
2

1

4 (1 )

4(1 )

α δ δ α β δ
ω γ

δ

− + + +
=

+
 and 

( )2

2

(1 ) 4 (1 )

(1 ) 2(1 )

δ γ α α β δα γ
ω

δ δ

+ − − + + +
= −

+ +
,  

, ,α β δ  and γ  are constants so that 0,β ≥ 0δ > , 
(0,1)γ ∈ . 

 
 
 

For [0,1]Ω = and ( , ) 0f x t = , the initial and 
boundary conditions of the Eq. (1) are given by 

 

Once again by OHAM formulation, one can choose L  
and N for Eq. (1) such as 

( )( )

2

2
( ( , ; )) ( , ; ),

( ( , ; )) ( , ; ) 1 ( , ; ) ( , ; )

( , ; ) ( , ; ) ( , ; ),

L F x t p F x t p
x

N F x t p F x t p F x t p F x t p

F x t p F x t p F x t p
t x

δ δ

δ

β γ

α

∂
=
∂

= − −

∂ ∂
− −
∂ ∂

 

with initial and boundary conditions are 
 
 
 
 

With the help of selected L  and N of the Eq. (1), we 
can generate series of problems and first problem of 
this series is zeroth-order problem is defined by 

2

02 ( , ) 0,u x t
x
∂

=
∂

                                       (11) 

( )
( )
( )

1

12 2

1

1 22 2

1

1 22 2

( ,0) tanh( ) ,

(0, ) tanh( ) ,

(1, ) tanh( (1 )) .

u x x

u t t

u t t

γ γ δ

γ γ δ

γ γ δ

ω

ωω

ω ω

= +

= +

= + −

( )
( )
( )

1

12 2

1

1 22 2

1

1 22 2

( ,0; ) tanh( ) ,

(0, ; ) tanh( ) ,

(1, ; ) tanh( (1 )) .

F x p x

F t p t

F t p t

γ γ δ

γ γ δ

γ γ δ

ω

ωω

ω ω

= +

= +

= + −
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( )
( )

1

0 1 22 2

1

0 1 22 2

(0, ) tanh( ) ,

(1, ) tanh( (1 )) .

u t t

u t t

γ γ δ

γ γ δ

ω ω

ω ω

= +

= + −

   (12) 

The solution of Eqs. (11)-(12) is given by 

( )
( )( )( ) ( )

1

0 1 22 2

1 1

1 2 1 22 2 2 2

( , ) tanh( )

tanh 1 tanh( ) ,

u x t t

x t t

γ γ δ

δγ γ γ γ δ

ω ω

ω ω ωω

= − +

 − − − − 
 

The first order problem is defined as 

( )

( )( )

2

1 1 1 0 02

1 0 0 0

0 0 0

1 1

( , ; ) ( , )

[ ( , ) 1 ( , ) ( , )

( , ) ( , ) ( , )],

(0, ) 0, (1, ) 0.

u x t C C N u x t
x

C u x t u x t u x t

u x t u x t u x t
t x

u t u t

δ δ

δ

β γ

α

∂
= =

∂
− − −

∂ ∂
−

∂ ∂
= =

 

Solving this first order problem, we obtain 

1 1( , ; )u x t C . 
The second order problem is defined as 

( )

2

2 1 2 2 0 0 1 1 0 12

1 1 1

( , ; , ) ( ( , )) ( , )

(1 ) ( , ; )

u x t C C C N u x t C N u u
x

C L u x t C

∂
= + +

∂
+ =

   

( )( )

( )

( )

2 0 0 0 0

0 0 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 2 22

[ ( , ) 1 ( , ) ( , ) ( , )

( , ) ( , )] [ ( , ; ) 1 ( , ; )

( , ; ) ( , ; ) ( , ; ) ( , ; )

(1 ) ( , ; ), (0, ) 0, (1, ) 0.

C u x t u x t u x t u x t
t

u x t u x t C u x t C u x t C
x

u x t C u x t C u x t C u x t C
t x

C u x t C u t u t
x

δ δ

δ δ

δ δ

β γ

α β

γ α

∂
− − −

∂
∂

− + −
∂

∂ ∂
− − −

∂ ∂
∂

+ + = =
∂

The solution of the second order problem 
gives 2 1 2( , ; , )u x t C C . 
The second order approximate solution of Eq. (1) is 
follow: 


1 2 0 1 1 2 1 2( , ; , ) ( , ) ( , ; ) ( , ; , ).u x t C C u x t u x t C u x t C C= + +  (13) 
For the Residual of Eq.(1), we have 



 ( ) ( )
  

2

1 2 1 22

1 2 1 2 1 2

1 2 1 2 1 2

( , ; , ) ( , ; , )

( , ; , ) 1 ( , ; , ) ( , ; , )

( , ; , ) ( , ; , ) ( , ; , ).

R x t C C u x t C C
x

u x t C C u x t C C u x t C C

u x t C C u x t C C u x t C C
t x

δ δ

δ

β γ

α

∂
= +
∂

− − −

∂ ∂
−

∂ ∂

To find the constants 1C  and 2C , we use the 
procedure given in the previous section, which gives 
the following values:

1 0.974338377203654,C = −  

2 0.05859856342204.C = −  
      By using these values of auxiliary constants into 
Eq. (13), we get the second order approximate 
solution. The absolute errors of the second order 
approximate solution for various values of the 

parameter , , ,α β γ δ are reported in Tables 1 and 2. In 
Table 1, we have compared the results obtained by 
OHAM with those given in [11]. It can be noted from 
Table 1 that the results obtained by the present method 
are more accurate than those given in [11]. In Fig.1, 
we have shown exact and OHAM solutions 
corresponding to 1, 1, 1, 1.α β γ δ= = = =  

 
Table 1: The absolute error of approximate solution 
by OHAM with the exact solution of Example-1 for 

1, 0.001.α β δ γ= = = =  
T X 310u ×  310u ×  810L∞ ×  710L∞ ×  

    OHAM ADM [11] 
0.05 0.1 0.500003 0.500019 1.60 1.93 
 0.5 0.500021 0.500069 4.73 1.93 
 0.9 0.500101 0.500119 1.81 1.93 
0.1 0.1 0.500009 0.500025 1.60 3.87 
 0.5 0.500028 0.500075 4.73 3.87 
 0.9 0.500107 0.500125 1.81 3.87 
1 0.1 0.500121 0.500137 1.60 38.8 
 0.5 0.500140 0.500187 4.73 38.8 
 0.9 0.500219 0.500237 1.81 38.8 
5 0.1 0.500621 0.500637 1.60 - 
 0.5 0.500640 0.500687 4.73 - 
 0.9 0.500719 0.500737 1.81 - 
50 0.1 0.506240 0.506256 1.60 - 
 0.5 0.506259 0.506306 4.73 - 
 0.9 0.506338 0.506356 1.81. - 

 

 
Fig. 1: Approximate and exact solution for Example-1 
 
Table 2: The absolute error of approximate solution 
by OHAM with the exact solution of Example-1 for 

0.001, 0.001, 1, 0.001.α β δ γ= = = =  
T X 310u ×  310u ×  810L∞ ×  

0.005 0.1 0.500000 0.500000 2.11 
 0.5 0.500003 0.500003 6.24 
 0.9 0.500005 0.500005 2.39 
0.01 0.1 0.500000 0.500000 2.11 
 0.5 0.500003 0.500003 6.24 
 0.9 0.500005 0.500005 2.39 
5 0.1 0.500002 0.500002 2.11 
 0.5 0.500004 0.500004 6.24 
 0.9 0.500006 0.500006 2.39 
50 0.1 0.500013 0.500013 2.11 
 0.5 0.500015 0.500015 6.24 
 0.9 0.500017 0.500017 2.39 
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Table 3: The absolute error of approximate solution by 
OHAM with the exact solution of Example-2 for 

0, 1, 0.001.α β δ γ= = = =  
T X 310u ×  310u ×  810L∞ ×  710L∞ ×  

    OHAM ADM [11] 
0.05 0.1 0.500009 0.500030 2.13 1.88 
 0.5 0.500038 0.500101 6.31 1.87 
 0.9 0.500147 0.500172 2.41 1.87 
0.1 0.1 0.500021 0.500043 2.13 3.75 
 0.5 0.500050 0.500113 6.31 3.75 
 0.9 0.500160 0.500184 2.41 3.75 
1 0.1 0.500246 0.500268 2.13 37.5 
 0.5 0.500275 0.500338 6.31 37.5 
 0.9 0.500385 0.500409 2.41 37.5 
5 0.1 0.501246 0.501267 2.13 - 
 0.5 0.501275 0.501338 6.31 - 
 0.9 0.501384 0.501408 2.41 - 
50 0.1 0.512488 0.512509 2.13 - 
 0.5 0.512516 0.512579 6.30 - 
 0.9 0.512626 0.512650 2.41 - 
 

EXAMPLE-2 
When 0, 1α δ= = , Eq. (1) reduces to the Huxley 
equation [11-12, 23, 25]. The OHAM results at the 
selected points of the domain are shown in Table 3 for 

1 and 0.001.β γ= =  
 
CONCLUSION 
 In this paper, an optimal homotopy asymptotic 
method is used for the approximate solution of 
Generalized Burger’s-Huxley equation and its variants 
Burgers-Huxley equation and Huxley equation. 
Excellent accuracy is obtained in comparison with 
exact solution while better accuracy than adomian 
decomposition method is obtained. The results exhibit 
that the present method can be applied for the solution 
of this class of partial differential equations. 

In future work we intend to develop an 
integration of our approaches with formal specification 
language to develop a linkage with computer modeling. 
Formal methods are languages based on discrete 
mathematics used for many applications [31-43].  
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The solution of Eqs. (11)-(12) is given by 
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The first order problem is defined as 
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Solving this first order problem, we obtain 

1 1( , ; )u x t C . 
The second order problem is defined as 
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2 0 0 0 0

0 0 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 2 22

[ ( , ) 1 ( , ) ( , ) ( , )

( , ) ( , )] [ ( , ; ) 1 ( , ; )

( , ; ) ( , ; ) ( , ; ) ( , ; )

(1 ) ( , ; ), (0, ) 0, (1, ) 0.

C u x t u x t u x t u x t
t

u x t u x t C u x t C u x t C
x

u x t C u x t C u x t C u x t C
t x

C u x t C u t u t
x

δ δ

δ δ

δ δ

β γ

α β

γ α

∂
− − −

∂
∂

− + −
∂

∂ ∂
− − −

∂ ∂
∂

+ + = =
∂

The solution of the second order problem 
gives 2 1 2( , ; , )u x t C C . 
The second order approximate solution of Eq. (1) is 
follow: 

1 2 0 1 1 2 1 2( , ; , ) ( , ) ( , ; ) ( , ; , ).u x t C C u x t u x t C u x t C C= + +  (13) 
For the Residual of Eq.(1), we have 

( )( )

2

1 2 1 22

1 2 1 2 1 2

1 2 1 2 1 2

( , ; , ) ( , ; , )

( , ; , ) 1 ( , ; , ) ( , ; , )

( , ; , ) ( , ; , ) ( , ; , ) .

R x t C C u x t C C
x

u x t C C u x t C C u x t C C

u x t C C u x t C C u x t C C
t x

δ δ

δ

β γ

α

∂
= +
∂

− − −

∂ ∂
−

∂ ∂

To find the constants 1C  and 2C , we use the 
procedure given in the previous section, which gives 
the following values:

1 0.974338377203654,C = −  

2 0.05859856342204.C = −  
      By using these values of auxiliary constants into 
Eq. (13), we get the second order approximate 
solution. The absolute errors of the second order 
approximate solution for various values of the 

parameter , , ,α β γ δ are reported in Tables 1 and 2. In 
Table 1, we have compared the results obtained by 
OHAM with those given in [11]. It can be noted from 
Table 1 that the results obtained by the present method 
are more accurate than those given in [11]. In Fig.1, 
we have shown exact and OHAM solutions 
corresponding to 1, 1, 1, 1.α β γ δ= = = =  

 
Table 1: The absolute error of approximate solution 
by OHAM with the exact solution of Example-1 for 

1, 0.001.α β δ γ= = = =  
T X 310u ×  310u ×  810L∞ ×  710L∞ ×

    OHAM ADM [11]
0.05 0.1 0.500003 0.500019 1.60 1.93 
 0.5 0.500021 0.500069 4.73 1.93 
 0.9 0.500101 0.500119 1.81 1.93 
0.1 0.1 0.500009 0.500025 1.60 3.87 
 0.5 0.500028 0.500075 4.73 3.87 
 0.9 0.500107 0.500125 1.81 3.87 
1 0.1 0.500121 0.500137 1.60 38.8 
 0.5 0.500140 0.500187 4.73 38.8 
 0.9 0.500219 0.500237 1.81 38.8 
5 0.1 0.500621 0.500637 1.60 - 
 0.5 0.500640 0.500687 4.73 - 
 0.9 0.500719 0.500737 1.81 - 
50 0.1 0.506240 0.506256 1.60 - 
 0.5 0.506259 0.506306 4.73 - 
 0.9 0.506338 0.506356 1.81. - 

 

 
Fig. 1: Approximate and exact solution for Example-1 
 
Table 2: The absolute error of approximate solution 
by OHAM with the exact solution of Example-1 for 

0.001, 0.001, 1, 0.001.α β δ γ= = = =  
T X 31 0u ×  310u ×  810L∞ ×  

0.005 0.1 0.500000 0.500000 2.11 
 0.5 0.500003 0.500003 6.24 
 0.9 0.500005 0.500005 2.39 
0.01 0.1 0.500000 0.500000 2.11 
 0.5 0.500003 0.500003 6.24 
 0.9 0.500005 0.500005 2.39 
5 0.1 0.500002 0.500002 2.11 
 0.5 0.500004 0.500004 6.24 
 0.9 0.500006 0.500006 2.39 
50 0.1 0.500013 0.500013 2.11 
 0.5 0.500015 0.500015 6.24 
 0.9 0.500017 0.500017 2.39 

 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3827

Table 3: The absolute error of approximate solution by 
OHAM with the exact solution of Example-2 for 

0, 1, 0.001.α β δ γ= = = =  
T X 310u ×  310u ×  810L∞ ×  710L∞ ×  

    OHAM ADM [11] 
0.05 0.1 0.500009 0.500030 2.13 1.88 
 0.5 0.500038 0.500101 6.31 1.87 
 0.9 0.500147 0.500172 2.41 1.87 
0.1 0.1 0.500021 0.500043 2.13 3.75 
 0.5 0.500050 0.500113 6.31 3.75 
 0.9 0.500160 0.500184 2.41 3.75 
1 0.1 0.500246 0.500268 2.13 37.5 
 0.5 0.500275 0.500338 6.31 37.5 
 0.9 0.500385 0.500409 2.41 37.5 
5 0.1 0.501246 0.501267 2.13 - 
 0.5 0.501275 0.501338 6.31 - 
 0.9 0.501384 0.501408 2.41 - 
50 0.1 0.512488 0.512509 2.13 - 
 0.5 0.512516 0.512579 6.30 - 
 0.9 0.512626 0.512650 2.41 - 
 

EXAMPLE-2 
When 0, 1α δ= = , Eq. (1) reduces to the Huxley 
equation [11-12, 23, 25]. The OHAM results at the 
selected points of the domain are shown in Table 3 for 

1 and 0.001.β γ= =  
 
CONCLUSION 
 In this paper, an optimal homotopy asymptotic 
method is used for the approximate solution of 
Generalized Burger’s-Huxley equation and its variants 
Burgers-Huxley equation and Huxley equation. 
Excellent accuracy is obtained in comparison with 
exact solution while better accuracy than adomian 
decomposition method is obtained. The results exhibit 
that the present method can be applied for the solution 
of this class of partial differential equations. 

In future work we intend to develop an 
integration of our approaches with formal specification 
language to develop a linkage with computer modeling. 
Formal methods are languages based on discrete 
mathematics used for many applications [31-43].  
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1. Introduction 
Let A  be the class of functions of the form  

 ( )
2

,n

n

n

f z z a z
∞

=

= +∑   (1.1) 

which are analytic in the open unit disk 
{ }: 1E z z= < . If f  and g  are analytic in ,E  

we say that f  is subordinate to ,g  written 
f g≺  or ( ) ( ),f z g z≺  if there exists a Schwarz 

function ( )w z  in E  such that ( ) ( ( ))f z g w z= . 

Let [ ],P A B  be the class of functions ,h  analytic 

in E  with ( )0 1h =  and  

( ) 1
,  1 1.

1

Az
h z B A

Bz

+
− ≤ < ≤

+
≺  

This class was introduced by Janowski [1]. The class 
[ ],P A B  is connected with the class P  of 

functions with positive real parts by the relation 
 

 [ ] ( ) ( )
( ) ( )

1 1
, .

1 1

B h A
h P A B P

B h A

− − −
∈ ⇔ ∈

+ − +
  (1.2) 

 
Later Polatoğlu [2] defined the class [ ], ,P A B α  as: 

Let [ ], ,P A B α  be the class of functions 1 ,p  

analytic in E  with ( )1 0 1p =  and  
 

 ( ) ( ){ }
1

1 1
,  

1

A B z
p z

Bz

α α+ − +

+
≺   (1.3) 

 

where 1 1,  0 1.B A α− ≤ < ≤ ≤ <  
From (1.3), it can easily be seen that, 

[ ]1 , , ,p P A B α∈  if and only if, there exists 

[ ],h P A B∈  such that 

 ( ) ( ) ( )1 1 ,   0 1,   .p z h z z Eα α α= − + ≤ < ∈  (1.4) 

It is also noted that [ ]1, 1, 0 ,P P− ≡  the well-known 
class of analytic functions in E  with positive real 
part. Noor [3] considered the generalized class 

[ , , ]kP A B α  of Janowski functions which is defined 
as follows. 
A function p  is said to be in the class [ , , ],kP A B α  
if and only if, 

 ( ) ( ) ( )1 2

1 1
,

4 2 4 2

k k
p z p z p z= + − −⎛ ⎞ ⎛ ⎞

⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 (1.5) 

where 
[ ]1 2, , , ,p p P A B α∈ 1 1,B A− ≤ < ≤ 2,k ≥  and 

0 1α≤ < . It is clear that [ ]2 [ , , ] , ,P A B P A Bα α≡  

and [1, 1, 0] ,k kP P− ≡  the well-known class given 
and studied by Pinchuk [4]. 
 
For any two analytic functions  

( )1 2

0 0

( )    and  ( )    ,n n

n n

n n

f z a z f z b z z E
∞ ∞

= =

= = ∈∑ ∑  

the convolution (Hadamard product) of 1f  and 2f  
is defined by 
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 ( )( )1 2
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.n

n n

n

f f z a b z
∞

=
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Using Hadamard product, Ruscheweyh [5] intro- 
duced a linear operator : .D A Aδ →  It is defined 
as  
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with  
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1
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,
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δ
ϕ δ −
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=
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where ( )nρ  is a Pochhammer symbol given as 
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ρ ρ ρ ρ
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Moreover, for { }0N 0,1, 2, ... ,δ ∈ =   
 

( )
( )( )( )1

.
!

z z f z
D f z

δδ

δ

δ

−

=  

  
The function ( )D f zδ  was then called thδ  order 
Ruscheweyh derivative of f . For the application of 
Ruscheweyh derivative, see [6–8]. The following 
identity can easily be established. 
 

 ( ) ( ) ( ) ( )( )11 .D f z D f z z D f zδ δ δδ δ++ = + ′  (1.10) 
 
Now using all these concepts, we define the 
following class. 
 
Definition 1.1. A function f A∈  is in the class 

[ ], , , ,k A B bδ αν  if and only if ,   
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12 2 ( )
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where 2, 1,k δ≥ > −  1 1, 0 1B A α− ≤ < ≤ ≤ <  

and { }C 0b∈ − . 

Assigning certain values to different parameters,  we 
have different well-known classes of analytic 
functions as can be seen below. 
 

Special cases 
(i)  [ ] ( )1, 1, , , , ,k kb bδ α α δν ν− ≡  the 

well-known class defined by Latha and 
Nanjunda Rao in [9]. 

(ii)  [ ] [ ]1

2 , , ,1 , , ,A B C A Bα αν ≡  

[ ] [ ]0

2 , , , 2 , , ,A B S A Bα αν ∗≡  the well-known 
class defined by Polatoğlu [2]. 

(iii)  [ ] [ ]1 , , 0,1 , ,k kA B V A Bν ≡  [ ]0

2 , , 0, 2A Bν ≡  

[ ], ,kR A B  where [ ],kV A B  and [ ],kR A B  
denote the class of janowski functions with 
bounded boundary and bounded radius rotations 
respectively, given by Noor [10]. 

 
For the detail on the subject of functions of bounded 
boundary rotation, Janowski functions and related 
topics, we refer the work of Noor et.al [11] and Arif 
et.al [12]. 
 
2. Preliminary Results 
We need the following results to obtain our main 
results. 

Lemma 2.1. Let ( ) [ ]
1

1 , , .n

n k
n

p z q z P A B α
∞

=

= + ∈∑  

Then, for all 1,n ≥  

 
( )( )1

.
2n

k A B
q

α− −
≤   (2.1) 

This inequality is sharp. 
The proof follows from (1.4), (1.5) and the 
coefficient bound of [ ],h P A B∈  given by Aouf 
[13]. 
Lemma 2.2 [14]. Let 1 2 ,u u iu= +  1 2v v iv= +  and 

( ),u vψ  be a complex valued function satisfying the 
conditions:  
 (i) ( ),u vψ  is continuous in a domain 2 ,D ⊂   

 (ii) ( )1, 0 D∈  and ( )Re 1, 0 0,ψ >   

 (iii) ( )2 1Re , 0,iu vψ ≤  whenever ( )2 1,iu v D∈  

and ( )2

1 2

1
1 .

2
v u≤ − +   

If ( ) 11h z c z= + +  is a function analytic in E  

such that ( )( ), ( )h z zh z D′ ∈  and 

( )Re ( ), ( ) 0h z zh zψ ′ >  for ,z E∈ then 
Re ( ) 0h z >  in .E   
 
Lemma 2.3. Let [ ], , 0kp P A B∈  with 2.k ≥  



Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com 

http://www.lifesciencesite.com                          lifesciencej@gmail.com   3831

Then, for 1,z r= <   
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 (2.2) 

 
The proof is immediate by using (1.5) and the 
growth result of [ ], ,h P A B∈  see [15]. 
  
Lemma 2.4. Let [ ], , 0kp P A B∈  with 2.k ≥  

Then, for 1,z r= <   
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⎨ ⎬
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The result follows directly by using Lemma 2.3. 
 
 
3. Main Results 
Theorem 3.1. Let [ ], , ,kf A B bδ αν∈  with 

1 1,B A− ≤ < ≤ 1,δ > −  { }C 0 ,b∈ −  0 1.α≤ <  
Then  
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σ

ϕ δ
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−
  (3.1) 

 

where 
( )( )( )1 1

4

k b A B α δ
σ

− − +
=  and 

( )nϕ δ  is given by (1.8). 
This result is sharp. 
 
Proof. Set  

 ( )
12 2 ( )

1 ,
( )
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b b D f z

δ

δ

+

− + =   (3.2) 

so that [ ], , .kp P A B α∈  Let ( )
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n
n
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∞

=
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Then (3.2) can be written as  
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which implies that  
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Using Lemma 2.1 ,  we obtain  
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Therefore (3.1) holds for 2.n =   
Assume that (3.1) is true for n m=  and consider  
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Therefore, the result is true for 1n m= + . Using 
mathematical induction, (3.1) holds true for all 

2.n ≥   
 
This result is sharp for 1,δ > −  0 1,α≤ <  

{ }C 0b∈ −  and 2k ≥  as can be seen from the 

functions ( )0f z  which are given as 
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2 2 4 2 1
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For different values of , , ,A B α  b  and ,δ  we 
obtain the following results [16]. 
Corollary 3.2. If [ ] ( )0 1, 1, , 2 ,k kf Rα αν∈ − =  
then  
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This result is sharp. 
 
Corollary 3.3. If [ ] ( )1 1, 1, ,1 ,k kf Vα αν∈ − =  then  
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This result is sharp. 
 
Theorem 3.4. For real 0,b >  
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Proof. Suppose [ ]1 , , ,kf A B bδ αν +∈  and set  
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where p  is analytic in E  with ( )0 1.p =  Then, 
by simple computations together with (3.6) and 
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or, equivalently 
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By using (3.8), we see that  
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where ,  1, 2.z E i∈ =  

Now, we want to show that [ ], , ,ip P A B β∈  where 

( )0 1β β≤ <  is one of the root of (3.3). 
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Using the fact illustrated in (1.2), we have  
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where ( ) ( )[ ]1 2 1 1B Aλ ω λ= − − −  and  
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Taking real part of 2 1( , ),iu vψ  we have 
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The right hand side of (3.9) is negative if 1 0A ≤  

and 1 0.B ≤  From 1 0,A ≤  we have β  to be one 
of the roots of 
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with 0 1β≤ <  and also for 0 1,β≤ <  we have 

1 0.B ≤   
Since all the conditions of Lemma 2.2 are satisfied, it 
follows that ,ih P∈  1, 2i =  and consequently 

[ ]1, 1, .kp P β∈ −  Hence from (3.6),  

[ ]1, 1, , 1 .kf bδ βν∈ − +  
By choosing the parameters 1, 1, 1A B b= = − =  

and 0,δ =  we obtain the following known result ,  
proved in [17]. 
Corollary 3.5. Let ( ) .kf V α∈  Then ( ) ,kf R β∈  
where β  is a root of 

 ( )22 2 1 1 0 with 0 1,β α β β− − − = ≤ <   
which is  
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For 0,α =  2k =  in Corollary 3.5, we have the 
following well known result [18]. 

( ) 22
1 1

0 ,  for .
2 2

C R S z EV ∗= ⊆ = ∈⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
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We have ( )0 0T >  and ( )1 0.T <  Therefore, 

( )D f zδ  maps 0z r<  onto a convex domain, 

where 0r  is the least positive root of the equation 
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for 0z r= . Hence this radius 0r  is sharp. 
 
By choosing the parameters 1, 1,A B= = −  2,k =  

2b =  and 0,δ =  we obtain the following known 
result, see [18]. 
 
Corollary 3.7. Let .f S ∗∈  Then f  maps 

0z r<  onto a convex domain, where 0r  is the least 
positive root of the equation 

4 3 22 6 2 1 0 with 0 1,r r r r r− − − + = ≤ <  

which is 0 2 3.r = −  This is also sharp. 
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Abstract: Neurocognitive dysfunction is still considered as a well-recognized complication of coronary artery 
bypass graft (CABG) surgery. Cognitive decline after cardiac surgery is frequent. However, its reported incidence 
varies widely. The aim of this study was to evaluate cognitive function of patients after CABG surgery in 
Mazandaran Heart Center, Sari, northern Iran. In a cross-sectional study from September 2011 to April 2012, a total 
of 161 consecutive cases of elective CABG at Mazandaran Heart Center were included. Cognitive brain function of 
eligible individuals was evaluated by the Mini Mental State Examination (MMSE) before CABG and at 10-day and 
2-month follow-up. The results were analyzed using repeated measures analysis of variance, Pearson's correlation 
test, and linear regression analysis. Out of 161 patients, 98 were male (60.9 %) and 63 were female (39.1%). The 
mean age of patients was 58.83 ± 8.02 years. The mean total scores of MMSE before CABG surgery and 10 and 60 
days after it were 25.42, 24.89, and 25.48 respectively (P < 0.001). Scores of two areas of cognitive function, i.e. 
orientation (at 10 days and 2 months after surgery) and language-praxis (at 10 days after surgery) decreased 
significantly in patients (P < 0.05). MMSE scores 10 days after CABG surgery were significantly related with age 
and blood transfusion (P < 0.05). This study highlighted the incidence of early (10 days after surgery) cognitive 
dysfunction in patients undergoing CABG surgery. It also suggested cognitive function to be correlated with age and 
blood transfusion. Therefore, interventions for prevention or reduction of this complication after CABG are 
warranted.  
[Afshin Gholipour Baradari, Abolfazl Firouzian, Rahman Ghafari, Aria Soleimani, Amir Emami Zeydi, Farzaneh 
Tabassomi, Masoomeh Hamidi. Cognitive Function after Coronary Artery Bypass Graft Surgery: A 
Prospective Study in Northern Iran. Life Sci J 2012;9(4):3836-3840] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 571 
 
Keywords: Cognitive Function, Coronary Artery Bypass Graft, Cardiac Surgery. 
 
1. Introduction 
               Coronary artery bypass graft (CABG) 
surgery is one of the most expensive and frequently 
performed surgical procedures in the world. It intends 
to treat ischemic heart disease and reduce angina 
pectoris (1-3). Despite technological advances in the 
surgical procedure, anesthesia, and cardiopulmonary 
bypass (CPB) which resulted in a steady decrease in 
the mortality and morbidity associated with these 
procedures over the past four decades, neurocognitive 
dysfunction is still recognized as a well-recognized 
complication of CABG (4,5). Cognitive decline is a 

frequent complication after cardiac surgery whose 
reported incidence varies widely. Its incidence rate 
has been estimated as 50-80% at discharge, 20-50% 
at 6 weeks, and 10-30% at 6 months after operation 
(5-9). Intraoperative cerebral microembolism and 
hypoperfusion have been proposed as the two major 
mechanisms involved in the occurrence of cognitive 
dysfunction after cardiac surgery (6). Neurocognitive 
dysfunction after CABG is associated with reduced 
quality of life and can threaten a patient’s 
independence, work performance and daily living 
skills after hospital discharge. It can also increase the 
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demand for healthcare resources (10). In spite of the 
importance of cognitive dysfunction and its 
consequences, few studies have been carried out in 
this regard so far. Therefore, this study was 
conducted to evaluate cognitive function in patients 
undergoing CABG surgery in Mazandaran Heart 
Center, Sari, northern Iran. 
 
2. Material and Methods  
                 In a cross-sectional study from September 
2011 to April 2012, a total of 161 consecutive cases 
of elective CABG at Mazandaran Heart Center 
entered the study. After the approval of the Ethics 
Committee of Mazandaran University of Medical 
Sciences, informed consents were obtained from 161 
patients who aged 20-70 years old and were 
scheduled for elective CABG using CPB 
(cardiopulmonary bypass). The exclusion criteria 
were other simultaneous cardiac surgeries (e.g. valve 
replacement), symptomatic cerebrovascular disease, 
alcoholism (more than 2 drinks/day), psychiatric 
illnesses (any clinical diagnosis requiring therapy), 
drug abuse (any illicit drug abuse in the previous 
three months), hepatic insufficiency (liver function 
tests > 1.5 times the upper limit of normal), severe 
pulmonary insufficiency (requiring home oxygen 
therapy), renal failure (serum creatinine > 2 mg/dl), 
reluctance to do cognitive test performance, previous 
heart surgery, and preoperative left ventricular 
ejection fraction (LVEF) < 30%. In addition, only 
patients who completed the 2-month follow-up were 
included. 
                 All patients received standardized 
anesthesia. They were premedicated with 
promethazine (25 mg) and morphine (5 mg) 
intramuscular injections one hour before entering the 
operating room. In all cases, anesthesia was based on 
moderate doses of fentanyl (20-30 μg/kg) and 
midazolam (0.05-0.15 mg/kg) supplemented with 
isoflurane (< 1%) or propofol (2.5-4.0 mg/kg/h) 
during CPB. Muscle relaxation was maintained with 
cisatracurium. Median sternotomy was performed in 
all patients and CPB was instituted through 
cannulation of the ascending aorta and the right 
atrium. Aortic palpation was used to detect 
atherosclerosis and, if present, to select an 
appropriate site for cannulation and clamping. In all 
patients, a blood based St. Thomas’ Hospital 
cardioplegic solution was used at 12°C for 
myocardial protection. Distal coronary anastomoses 
were completed with the proximal aorta cross-
clamped and the heart arrested. For proximal aortic 
anastomoses, the aorta was partially clamped while 
the heart was beating. The CPB circuit included a 
roller pump (Stockert Instruments, Munich, 
Germany), a hollow fiber membrane oxygenator 

(Medtronic Inc, Minneapolis, MN, USA), and an 
arterial filter with a 34-μm screen (Medtronic Inc.). 
Moderate hypothermia (32°C) was used during CPB.  
During rewarming, the maximum allowed blood 
temperature (at the heat exchanger) was 37.5°C and 
the maximum allowed nasopharyngeal temperature 
was 37°C. The warming rate was approximately 1°C 
and the core temperature increased per 3-5 minutes 
during the bypass time. Perfusion was non-pulsatile 
with indexed flows set at 2.4 L/m/min during cooling 
and rewarming and at 2.0 L/m/min during stable 
CPB. The mean arterial blood pressure was 
maintained between 60 and 80 mmHg. Alpha-stat 
acid-base management was used for all patients. 
                 Cognitive brain function was evaluated 
before CABG and at 10-day and two-month follow-
up using the Mini Mental State Examination 
(MMSE) or Folstein test. The test comprised five 
areas of cognitive functions and was applied 
individually for each patient by an experienced and 
well-educated nurse. MMSE was also used to 
estimate the severity of cognitive impairment at a 
given point of time and to follow the course of 
cognitive changes in an individual over time. The 
five areas of the test were orientation (10 points), 
registration (3 points), attention and calculation (5 
points), recall (3 points), and language and praxis (9 
points). The maximum score was 30 and scores 
greater than or equal to 25 were considered as normal 
(intact). Scores ≤ 9, 10-20, and 21-24 indicated 
severe, moderate, and mild cognitive impairment, 
respectively (11). This test has been previously used 
by Iranian researchers on patients undergoing CABG 
surgery (12, 13).  
                    Statistical analyses were performed with 
SPSS software (Statistical Package for Social 
Sciences, version 16.0, SSPS Inc., Chicago, IL, 
USA). Differences between preoperative 
neurocognitive scores and scores on the 10th and 60th 
days after the operation were tested by repeated 
measures analysis of variance. Pearson's correlation 
test and linear regression analysis were used to 
evaluate the relationships between variables and 
MMSE scores 10 days after the surgery. The 
statistical significance was set at a P < 0.05. 
 
3. Results  
                 Out of 161 patients, 98 were male (60.9%) 
and 63 were female (39.1%). The mean age of 
patients was 58.83 ± 8.02 years (range: 44-70). The 
mean LVEF was 48.68 ± 7.37%. In addition, 15 
subjects (71.4%) had hypertension and 65 (40.4%) 
had diabetes mellitus. Other baseline and clinical 
characteristics are shown in Table 1. 
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Table 1. Basic and clinical characteristics of 
patients 
Variable Mean ± 

SD 
95% confidence 

interval 

Body mass index (kg/m2) 26.1 ± 
4.7 

18.7-39.3 

Serum creatinine (mg/dL) 1.01 ± 
0.24 

0.60-1.96 

Intubation time (hour) 7.33 ± 
2.60 

4.10-22.00 

Cardiopulmonary bypass time 
(min) 

81.5 ± 
17.4 

44.0-150.0 

Cross-clamp time (min) 42.6 ± 
10.3 

26.0-91.0 

Minimum hemoglobin (g/dL) 7.6 ± 1.1 5.1-10.5 
Minimum temperature (°C) 30.7 ± 

1.5 
28.0-34.0 

Minimum mean arterial 
pressure (mmHg) 

50.5 ± 
6.1 

37.0-75.0 

 
                     The mean total score and scores of all 
five areas of MMSE at baseline and 10 and 60 days 
after the surgery are shown in Table 2.  
 
Table 2. The mean total scores and scores of the 
five areas of Mini Mental State Examination at 
baseline and 10 and 60 days after coronary artery 
bypass graft surgery  

Test Baseline 10th 
day 

60th 
day 

P  

Orientation (10 points) 8.95 8.78 8.86 0.045 

Registration (3 points) 2.99 2.97 2.98 0.640 

Attention and 
calculation (5 points) 

2.53 2.50 2.54 0.720 

Recall (3 points) 2.97 2.95 2.98 0.550 

Language and praxis 
(9 points) 

8.19 8.06 8.22 0.001 

Total (30 points) 25.42 24.89 25.48 < 
0.001 

 
                   As shown in Table 2, there were 
significant differences between the mean total scores 
of MMSE at baseline and on the 10th and 60th 
postoperative days (P < 0.0001). Moreover, scores of 
orientation and language-praxis significantly 
decreased as time passed (P < 0.05). Pearson 
correlation coefficient showed statistically significant 
negative correlations between MMSE scores on the 
10th day and age (r = -0.26; P = 0.001) and blood 
transfusion (r = -0.25; P = 0.001). Based on the 
adjusted regression model, every one-year increase in 
age was associated with 0.13 reduction in the MMSE 
score (on average) (95% confidence interval: -0.21 to 
-0.05; P = 0.002). On the other hand, every one-unit 
increase in blood transfusion decreased the MMSE 
score by 1.14 (95% confidence interval: -1.55 to -
0.04; P = 0.03) (Table 3). 
 

Table 3. Linear regression analysis of Mini Mental 
State Examination (MMSE) scores on the 10th day 
after coronary artery bypass graft surgery 

Linear 
regression 

Crude model Adjusted Model 

Variable B P 95% 
confidence 

interval 

 B P 95% 
confidence 

interval 
Age 
(years) 

-1.5 0.001 -0.24 to -
0.06 

  -
0.13 

0.002  -0.21 to -
0.05 

Blood 
transfusion 
(units) 

-
1.38 

0.001 -2.19 to -
0.56 

 -
1.14 

 0.030 -1.55 to -0.04 

                 Variables were analyzed using mixed 
linear regression models with MMSE scores on the 
10th postoperative day as a random effect with 
adjustment for age, sex, and blood transfusion.  
 
4. Discussions  
                  The results of this study demonstrated that 
cognitive function of patients after CABG surgery in 
our institution had significantly differences before, 
after 10 days and 2 month after surgery. In fact, the 
mean total MMSE score apparently decreases 10 
days after the surgery. Previous studies have 
suggested that cognitive dysfunction after CABG 
occurred in 3-80% of patients (5,8,14). In our study, 
the mean preoperative total score of MMSE was 
25.42 which was categorized as normal cognitive 
function. Farhudi et al. reported the mean total scores 
of MMSE before and after surgery as 23.82 and 
24.52, respectively (12). The results of our study 
showed that cognitive function of patients apparently 
decreases 10 days after CABG surgery. Likewise, 
Kadoi et al. reported that 7 days after CABG surgery, 
cognitive impairment occurred in 55% of patients 
without diabetes mellitus and in 68% of patients with 
diabetes mellitus (15). Farhoudi et al. compared the 
impacts of on-pump and off-pump CABG on 
neurocognitive impairment in low risk patients. 
Based on MMSE scores, cognitive impairment was 
detected in 21.2% of the cases in the on-pump group 
and 23.1% of the off-pump (16). In a retrospective, 
descriptive, cross-sectional study, Hassani et al. 
evaluated the documents of 514 patients with 
neurologic complication after open heart surgery. 
They found that cognitive disorders had developed in 
12 patients (2.33%) (17). Adverse neurological 
outcomes of cardiac surgery are the result of damage 
to the brain, spinal cord, or peripheral nerves. Central 
nervous system injury ranges in severity from subtle 
changes in personality, behavior, and cognitive 
function to fatal brain injury (18). Taban et al. used 
MMSE to compare cognitive dysfunction in elderly 
patients before and after surgeries. As they reported, 
cognitive dysfunction occurred in 29.1% of the 
participants (19). Boodhwani et al. indicated that 
59% of patients developed cognitive deficits after 
CABG surgery (20).  
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                  The reported incidence of cognitive 
decline varies widely (9). This variability is partly 
caused by methodological problems since a multitude 
of definitions of cognitive decline are used and a 
large number of neuropsychological tests exist to 
assess various cognitive domains (21). In this study, 
we found a statistically significant inverse correlation 
between age and cognitive function 10 days after 
CABG surgery. Kadoi et al. suggested that age was 
associated with cognitive impairment at 7 days after 
CABG surgery (15). Other studies by Ganavati et 
al.13 and Taban et al. showed that scores of cognitive 
function decreased with aging (19).  
                   On the other hand, we found a 
statistically significant inverse correlation between 
blood transfusion and cognitive function 10 days 
after CABG surgery. In a study on CABG patients in 
three Finnish hospitals, Mikkola et al. indicated that 
transfusion of blood products after CABG had a 
strong, dose-dependent association with the risk of 
stroke after surgery (22). Stone et al. showed that 
transfusion of more than three units of red blood cells 
after CABG was strongly associated with subsequent 
mortality (23). Similarly, Bahrainwala et al. (24) and 
Whitson et al. (25) showed that the use of blood 
products to restore coagulation and correct anemia 
may contribute to the development of neurological 
events after cardiac operation. The present study had 
some limitations. First, we only used one 
neuropsychological test (MMSE) to assess cognitive 
function. Second, MMSE is a simple screening tool 
which might not be reliable in detection of delicate 
cognitive impairments. Therefore, in further 
investigations, a more rigorous set of 
neuropsychological tests is required. 
                In conclusion, this study highlighted early 
(10 days after surgery) cognitive dysfunction after 
CABG surgery. It also suggested cognitive function 
to be associated with age and blood transfusion. 
Therefore, interventions for prevention or reduction 
of this complication after CABG are warranted.  
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Abstract: The low productivity of farms in sub-Saharan Africa including Cameroon is due among other things to 
the low adoption rates of innovations generated by agricultural research. This paper is a case study of the adoption 
of the technical package (improved varieties of seeds, fertilizers, pesticides, monocropping) extended for maize in 
western Cameroon. Data sampled farmers were analyzed using a Logit model. Results showed that the size of maize 
land areas, market orientation of production, contact with extension services, land tenure are factors that 
significantly determine the likelihood of a farmer to adopt the technical package. It was concluded that agricultural 
research and extension should adapt their technological innovations to the various needs of farmers. 
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1. Introduction 

The Cameroonian agriculture is the mainstay 
of the economy, providing employment for many 
rural and urban residents.  The centrality of the 
agricultural sector is well understood from the fact 
that majority of the population live in rural areas. 
Over the years, a major concern of policy makers is 
the low resource productivity of the farmers, thereby 
warranting investment in research and technology 
innovations. This is a necessary, though not sufficient 
condition for ensuring rapid agricultural productivity. 
However, the hypothesis of agricultural productivity 
enhancement through agricultural innovations cannot 
be easily discarded, despite numerous constraints 
befalling the Cameroonian agricultural sector. 

Numerous studies had analyzed the 
contribution of technological changes to agricultural 
productivity in developing countries (Feder et al. 
1985; Feder and Umali, 1993; Datt and 
Ravallion,1998; Nkamleu, 2004; FARA, 2006; 
World Bank, 2007; Arega et al. 2009; Ali-
Olubandwa et al. 2010). In these studies, it had been 
shown that the state of the technology and the 
efficiency with which the factors of production are 
used are the main determinants of increased 
agricultural production. Hence, the overall and 
sustained interest in the analysis of adoption 
processes for rapid agricultural transformation can be 
empirically and humanly justified. 

It should be further emphasized that 
although agriculture is a dominant sector in most of 
the economies of sub-Saharan Africa (World Bank 

2008, Mokwunye on 2010, Enete and Onyekuru on 
2011), low farm resource productivity is clearly 
evident (World Bank, 2008). One of the reasons for 
low productivity is the low rate of adopting 
technological innovations (Nkamleu, 2004; World 
Bank, 2008).  This is the case for the maize 
cultivation in Cameroon, where the low yields - (less 
than 2 t/ha in peasant culture, approximately 2.5 t/ha 
in semi-intensive culture, and 4.5 t/ha in large farms 
(Minader, 2006) - are due to low adoption of the 
technical package in the form of improved seeds 
varieties, chemical fertilizers, pesticides etc. that are 
extended by the country’s  agricultural departments. 
Indeed, a good understanding of the reasons for low 
adoption of this technical package is important for 
the search for alternatives means of boosting maize 
production in the process of ensuring rapid 
agricultural productivity.  

Rogers (2003) defined the diffusion of an 
innovation as the process by which an innovation is 
passed on over time through some communication 
channels to the members of a social system. 
Innovations spread within a group or within a 
community by imitation, conformity or through a 
social training (Young, 2007). As for the adoption, it 
refers to the decision to resort to an innovation and to 
continue to use it (Van den Ban et al. 1994). The 
diffusion and adoption of innovations (agricultural 
innovations in particular) depend on several factors. 
Among these are the socioeconomic characteristics of 
adopters, the information they received and how were 
able to use them, the structure and nature of their 
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interactions with members of their social network, 
the characteristics of the innovations and how they 
are perceived by those who want to adopt them (Ryan 
and Gross, 1943; Ryan, 1948; Gross, 1949; Marsh 
and Coleman, 1955; Jones, 1963; Fliegel and Kivlin, 
1966; Van Den Ban, 1984; Valente and Davis, 1999; 
Caswell et al. 2001; Sunding and Zilberman, 2001; 
Wejnert, 2002; Rogers, 2003; Young, 2007;  Monge 
et al., 2008; Matthews-Njoku et al., 2009; Oleas et 
al., 2010). 

In general farmers discuss of their activity 
with their peers within farmers' organizations (PO) 
and within groups of mutual aid. There they share 
their experiences and new technologies and 
techniques of production. Their involvements in these 
organizations generally have positive impacts on 
adoption of agricultural innovations, but it also 
depends on the types of innovations and the kinds of 
organizations in which they participate (Jagger and 
Pender, 2003). Therefore, a farmer adopts an 
innovation only if it meets her production objectives 
and goals (Griliches, 1957). Therefore, the goal of 
this paper is to identify by means of primary data 
factors that determine the decision of a farmer to 
adopt technical packages for maize cultivation. 

 
2. Materials and Methods 
Data Collection 

The data used are those of a survey that was 
had in March, 2010. According to the report of the 
2009 agricultural campaign made by the 
departmental delegation of the agricultural studies 
and statistics, an average of 98 % of the agricultural 
population of this department cultivated maize that 
year. The survey was made in collaboration with the 
services of the regional and district delegations of the 
Ministry of Agriculture and Rural Development. A 
sample of 52 farmers was randomly chosen. The data 
collected from these farmers include socio-economic 
characteristics, farm characteristics and adoption of 
the technical packages. 
. 
Specification of Adoption Model 

The adoption of an innovation can be 
modeled as a choice between two alternatives: to 
adopt or not to adopt the innovation (Caswell et al. 
2001). The choice of an individual ‘i’ is then 

represented by a latent variable 
*
i

y  which is the 

difference between the utility the adoption provides 
him/her and the utility the non-adoption brings to 
him/her. The value (positive or negative) of this 

difference of utility depends on a set of explanatory 

variables ix  : 

 
*
i iiy x     1,...,i n   .1 

 
Where β is a vector of parameters, disturbances εi is 
the independently and identically distributed error 
term (McFadden, 1984). According to the survey 
guide on the adoption of agricultural technologies of 
the CIMMYT (1993), the most used model for the 
identification of  variables that affect adoption of an 
agricultural innovation is the Logit model, the 
logistic function of which is most likely to explain 
the adoption process of these innovations.  
A simple Logit model has then been used in order to 
specify the relationship between the probability of 
adopting technical package and the determinants of 
this probability. The choice of each investigated 
farmer is represented by a discrete variable yi, the 
values of which are 1 if the technical package was 
adopted by the farmer, and 0 if it was not. The 

relationship between the difference of utility (
*
i

y
) 

and the choice of the farmer ( iy
) is modeled as 

follows: 
 

 * 1 0

0 0

*

*i i

si

si

i

i

y

y
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Under the hypothesis of rationality (Richefort, 2009), 
a farmer will choose to adopt the popularized 
technical package if it brings more benefits. The 
dependent variable "technical package" takes the 
value 1 if the investigated farmer resorts jointly to all 
of the elements of the popularized technical package 
regardless to the order of adoption or the used 
quantities. Otherwise its value is 0. The variables that 
are likely to explain the adoption of agricultural 
innovations on which our estimations are based are:  
the gender, the number of years of experience in 
cultivating corn, the educational attainment, the main 
orientation of the production, the access mode to the 
land, the proportion of the surface cultivated with 
corn, the existence of a source of income that differs 
from agricultural activities, the enrolment in a 
farmers’ organization ( FO) and the interaction with 
services of agricultural popularization. 
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Table 1: Description of the Variables Used in the Adoption Model 
Variables  Description 

Dependent Variable  

Technical Package Technical Package (1 if the technical package is adopted, 0 otherwise) 

Explanatory Variables  

Gender Gender (1= Male, 0= female) 
Maize cultivation Experience number of years of experience in growing corn (here, between 1 et 43 years) 
Educational Attainment Years of education 
Products Orientation Principal orientation of the production (1= Auto-consumption, 0= Trade) 
Land areas Surface cultivated with corn (measured in hectares) 
Estate Access Mode to land (1= Property, 0= Renting) 
Source of Income Other than agriculture (1= Yes, 0= No) 
Membership Member of a Farmers’ Organization (1= Yes, 0= No) 
Popularization Connections with services of de agricultural popularization (1= Yes, 0= No) 
 

The estimation of the unknown parameters 
of the model was made by means of the software 
Stata 9.0. 
 
3. Results and Discussion 
Characteristics of the Farmers of the Sample and of 
their Farms 

The results show that 58 % of the farmers 
were male. As the culture is in Cameroon, the males 
are the ones that are customarily eligible to own lands. 
Most women received the pieces of land they were 
cultivating through their husbands. Only 2 women 
out of the 22 that were sampled inherited their pieces 
of land. The age range of the farmers was 17 to 68 
years, while the average age was 45 years. Those 
who were 45 years old or above constituted 79% of 
the sample, and most of them were women. Young 
men were rather interested in non-agricultural 
activities (small shops, public transportation etc.). 
This is why they massively move to cities, 
abandoning agricultural activities to women and 
older men. Almost all the sampled farmers (92%) 
were educated.  

Maize has a great importance in the food 
custom and in the social life of the people of the 
region. All the farmers had cultivated maize for many 
years. The average number of years of experience is 
14.  The results showed that 54% of the farmers had 
grown maize for at least 10 years, and 92 % allocated 
at least 50% of their total farm size to grow maize. 
However, most of the cultivated land areas were 
between 0.5 and 2 hectares (65%). The agricultural 
tools are rudimentary, and the techniques are most 
often inherited from their forefathers. 

Maize is mainly cultivated for home 
consumption, but a part of the production is sold in 

order to provide for occasional needs (healthcare, 
social events, needs that rise at the beginning of an 
agricultural season, the beginning of a school year). 
For 46 % of the surveyed, the major part of their 
production was intended for sale.  

The land tenure is apprehended by the 
access mode to the land. About 90 % of the farmers 
owned their land through inheritance, donation or 
purchase. Others, especially foreigners, rented the 
lands. The surveyed farmers get their means of 
subsistence from farming, but also from livestock, 
from small-scale trade, from a paid work or from 
other activities that generate incomes. However, the 
trade of agricultural products is the main source of 
income for 81% of them.  

All farmers in the sample noted that they 
discussed with their friends and family circles on 
their constraints of production, the solutions 
experimented, the effects of new technologies and 
techniques of production. Furthermore, 
approximately 48% were in touch with services of 
agricultural extension and they were participating in 
some organized trainings. However, only 9 of them 
(a rate of adoption of 17 %) adopted the full technical 
package. The others used it only partially. 
 
Explanatory Factors of the Adoption of the 
Popularized Technical Package 

Four variables explain in a significant way 
the adoption of the technical package by the surveyed 
farmers, namely the proportion of surface cultivated 
with maize, the main orientation of the production, 
the contact with extension officers, and the access to 
the land. 
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Table 2: Results of the Estimation of the Logit Model 

Variables Coef Std. Err z P>|z|      

Gender .9299048 1.884804 0.49 0.622 

Corn exp. -.0539945 .074784 -0.72 0.470 

Educ. level -.1045823 .7033214 -0.15 0.882 

Pro. Orient. -4.728085 1.477564  -3.20 0.001* 

Corn surface 1.382693 .3657958 3.78 0.000* 

Land -3.406163 2.008765 -1.70 0.090*** 

Income source 3.17621 2.452951 1.29 0.195  

Organizations .0979133 1.71419 0.06 0.954 

popularisation 5.208021 2.127657 2.45 0.014** 

_cons -7.183604 3.757451 -1.91 0.056 

Legend: * significance at 1 %, ** significance at 5 %, *** significance at 10 %. 
 

The model produced a good fit as shown by 
the statistical significance of the Wald Chi Square 
(p<0.01). Since the numerical value of the 
coefficients of the Logit model as shown in table 2 
have no direct interpretation, the effect of the 
explanatory variables on the probability to adopt the 
technical package is appreciated through calculation 
of the marginal effects that are presented in table 3. 
 
Table 3: Marginal Effects of the logistic parameters 

Y = Pr (technicpack) (predict) .00164234 
Variable dy/dx 
Gender*      .001471 
Corn experience       -.0000885 
Educational attainment -.0001715 
Product orientation*      -.0203651 
Corn Surface  .0022671 
Land* -.0333272 
Source of income* .0177932 
Organizations*  .000157 
Popularization* .0238557 

(*) dy/dx is for discrete change of dummy variable 
from 0 to 1 
 

The results in table 3 shows that although 
the probability to adopt technical package increased 
with increase in land area cultivated to maize, other 
things held constant, the increase of this surface by 
one hectare adds only 0.2% to the probability to 
adopt the technical package. The market orientation 
of the production has on the other hand a greater 
influence on the probability to adopt the technical 
package; it increases it by 2 %. So, if a farmer from 
the sample switches from auto-consumption as the 
main orientation of his/her production to a more 
market orientated production, the probability to adopt 
the technical package comes closer to 1.However, 
when the cultivated lands are rented, the probability 

of adopting the technical package increases up to 
about 3.3%. Indeed, farmers who rent the lands have 
to pay a financial counterpart or cede a part of their 
products to the owners. This makes them very 
anxious and willing to make a good harvest. 
Therefore, they are more inclined to adopt 
technologies and techniques of high performance 
production. The calculation of the marginal effects 
also shows that for a farmer who is in touch with 
agents of popularization or who participates in 
demonstrations organized by them, the probability to 
adopt the popularized technical package is closer 
to1than for his peers. Indeed, the fact that a farmer is 
in touch with agents of popularization is shown by an 
increase of about 2,4 % of the probability to adopt the 
technical package. 
 
4. Conclusion 

From the results, it is evident that both 
home-consumption as the main reason for production 
and the fact that the farmer own the cultivated lands 
have a negative effect on adoption of maize technical 
package, whereas the maize land areas and the 
contact with extension agents increased it. Although 
it is necessary to make a survey with a more 
representative sample before generalizing the results 
obtained above, this preliminary study can already 
lead us to the following conclusions: The popularized 
technical package is adopted by less than 20 % of the 
farmers of the sample, and this may be the sign of its 
inadequacy to the local context of production and/or 
to the needs of the farmers. However, the majority of 
the farmers adopted 1, 2 or 3 out of the 4 elements of 
the popularized technical package. The choice of 
these elements, taken individually or combined, 
responds to strategic and specific needs. Current 
research and services of agricultural should take it 
into account and propose popularization according to 
the various contexts:  not a standard technical 
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package, but various alternatives responding the 
specific needs of the farmers and corresponding to 
the characteristics of their lands. This 
"contextualization" of the research and of the 
agricultural popularization will also help to give 
value to peasant knowledge and expertise. 
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Abstract: Objective: to evaluate the prognostic role of serum VEGF and angiostatin levels in patients with HCC. 
Patients and methods: Between April 2010 and April 2012, 40 patients diagnosed with HCC, presented to the 
Departments of Gastroenterology and clinical oncology, Assiut Univ. Hospital were recruited in this study. The 
control group consisted of 40 healthy individuals and another group of 40 cirrhotic patients with no evidence of HCC 
attending the Gastroenterology clinic of our hospital were included.  Serum samples were prospectively collected 
from all groups for estimation of α-FP, VEGF, and angiostatin levels using ELISA technique. Patients with HCC 
were managed according to the BCLC strategy. All patients were reviewed in the Gastroenterology and oncology 
clinics at least every 1 to 2 months. Results: The mean serum VEGF concentrations (632.3±5.1 pg/mL) were 
significantly higher in patients with HCC than in liver cirrhosis patients and healthy controls (mean 
value148.0±23.32 pg/mL, and 45.0±6.4 pg/mL, respectively) (P < 0.05). In addition, HCC patients showed increased 
serum VEGF concentrations with increased BCLC score (Odd’s Ratio1.05 - 95% confidence interval 1.11–3.9). On 
multivariate analysis, serum VEGF level was an independent prognostic factor (hazard ratio 1.86 (95 per cent 
confidence interval 1.10 to 3.92); P = 0.032). We also found that angiostatin levels were significantly lower in HCC 
patients compared with patients with liver cirrhosis and control subjects (P <0.05). Furthermore, there was no 
significant correlation between serum angiostatin levels and VEGF levels. We did not find any correlation between 
angiostatin serum levels and overall survival. Conclusion: this study demonstrated that serum VEGF level is a 
prognostic marker for HCC that can help guidance in clinical decision-making regarding therapy and outcome. Our 
study also showed that angiostatin is potential diagnostic marker that may aid in early detection of HCC. However, 
further studies should be performed. 
[Laila Abdelbaki, Samy El Gizawy, Khaled Abdalazeem, Mohammed Z. E. Hafez, Rania Bakry, Ebtesam M. El-
Gezawy and Khalid A. Nasif. Serum Vascular Endothelial Growth Factor AND ANGIOSTATIN as Potential 
Markers in Patients with Hepatocellular Carcinoma. Life Sci J 2012;9(4):3846-3851]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 573 
 
Keywords: VEGF, angiostatin, hepertocellular carcinoma 
 
1. Introduction:  

The incidence of HCC is predicted to increase 
over the next several decades as survival in patients 
with predisposing diseases, such as cirrhosis, is 
expected to increase over time (1). Because of this, 
there has been great interest in evaluating factors that 
influence prognosis in HCC. The most widely studied 
prognostic factors are related to pathological 
characteristics of the neoplasm, including tumor size, 
grade, stage and vascular invasion (2-5). A variety of 
other potential serum prognostic markers, however, 
remain to be further characterized (2). 

Angiogenesis, defined as the formation of new 
blood vessels from existing vasculature, is an important 
process regulating the growth and development of 
malignancies including HCC. The extensive 
hypervascularity associated with HCC is thought to be 
driven in part by the pro-angiogenic factor known as 
vascular endothelial growth factor (VEGF) (6,7).  
Furthermore, the invasiveness of certain HCC lesions 

has recently been linked to high levels of VEGF, 
leading several authors to conclude that an important 
relationship between VEGF and prognosis exists for 
HCC (8, 9). The three most commonly used methods of 
measuring VEGF are serum-based VEGF quantitation 
using enzyme-linked immunosorbent assay, tissue-
based semi-quantitative VEGF immunohistochemistry 
and tissue-based mRNA measurement (6). However, 
immunohistochemistry has a limitation because it 
requires a tumor specimen. On the other hand, the 
measurement of VEGF in blood does not require a 
tumor specimen thus it is applicable to every cancer 
patient (1).  

There is a natural balance between promotors of 
angiogenesis such as VEGF and inhibitors of 
angiogenesis such as angiostatin (10).  Today it is 
widely accepted that angiostatin is produced by stromal 
cells of the primary tumor.  However, the origin of 
circulating angiostatin in cancer patients and its 
prognostic significance are not yet clear (11). 
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The aim of this study was to evaluate the 
prognostic role of serum VEGF and angiostatin levels 
in patients with HCC. 
2. Patients and Methods 

In this study, 40 patients  were diagnosed with 
HCC  were included and presented to the Departments 
of Gastroenterology and clinical oncology, Assiut 
Univ. Hospital in period Between April 2010 and April 
2012, . The study protocol was approved by the Ethics 
Committee of our institution. All patients provided a 
written informed consent. 
They met the following inclusion Criteria: 
1) Diagnosis of localized or metastatic 

hepatocellular carcinoma (HCC) by biopsy and/or 
imaging studies. 

2) Age: 18 and over. 
3) Performance status: ECOG 0-2. 
4) Severity of liver disease was assessed by Child-

Pugh classification [13]Table (A).  
5) The stage and management were defined 

according to the Barcelona-Clinic Liver Cancer 
Group diagnostic and treatment strategy (BCLC) 
[14]. Sorafenib was not given due to financial 
reasons, instead, best supportive care was 
prescribed Table (B).   

6) Patients with other types of malignancy, advanced 
organ failure, active infection and advanced 
medical co-morbidity were excluded from the 
study. 

 
Table (A): Child-Pugh scoring system to assess 
severity of liver disease: 

 Points   
 1 2 3 
Encephalopathy (grade) none 1-2 3-4 
Ascites Absent Slight or 

Controlled By 
diuretics 

At least 
Moderate 

Despite Diuretic 
Treatment 

Bilirubin (mg/di) <2 2-3 >3 
Albumin (g/di) >3.5 2.8-3.5 <2.8 
Prothrombin time (seconds) 
prolonged 

<4 4-6 >6 

Or/INR <1.7 1.7-2.3 >2.3 
For primary biliary 
Clcirrhosis, Primary 
Sclerosing Cholangitis or 
other  Cholestatic liver 
Bilirubin (mg/dl) 

<4 4-10 >10 

 
Table (B): Barcelona clinic liver cancer (BCLC)-
classification 
Tumor Stage General State of 

Heath 
Tumour- 

Characteristics 
Child- 
Stage 

0 Very early Good Single nodule<2cm A & 
B 

A Early Good Single nodule <5 cm, 3 
nodules< 3 cm 

A & 
B 

B 
Intermediate 

Good Large, multiple nodules A & 
B 

C Advanced Reduced Vascular invasion, 
extrahepatic secondaries 

A & 
B 

D Terminal Severely Any form C 

 

Control group 
The control group consisted of 40 healthy 

individuals with no apparent evidence of active disease 
or medical disorders. 

As most HCC patients in this study were expected 
to have underlying liver cirrhosis, another group of 40 
cirrhotic patients with no evidence of HCC attending 
the Gastroenterology clinic of our hospital was 
included. 
 
Work up: all patients had undergone  
1) Detailed history and full clinical examination. 
2) Routine laboratory investigations: complete blood 

count, liver function tests, prothrombin time and 
kidney function tests using standard 
methodologies. 

3)  Viral markers: HBs antigen by ELISA 
(Monolisa, Biorad, USA) and HCV antibody by 
4th generation ELISA, antigen antibody (Biorad, 
USA) and confirmed by detection of HCV RNA 
by PCR  

4) HCV RT-PCR: RNA extraction was performed 
by the kit supplied by Qiagen (Viral RNA Mini 
Kit Lot No. 11233766). HCVRNA amplification 
(RT-nested PCR amplification) was done by the 
reagent supplied by (Promega) first 
amplification mix containing (10 ul 10x-buffer, 2 
ul MgSO4, 2 ul primer I, 2 ul primer 2, 1 ul 
dNTPs mix 10 umol, 1 ul RT, 1 ul Taq DNA 
polymerase and 24 ul RNAse free water). 
Amplification cycles profile were (48 °C 45 min. 
and 95 °C 5 min one cycle), (95 °C 5 min., 60 °C 
45 sec. &72°C 2 min ,5cycles), (95 °C 5 min.,60 
°C 45 sec. & 72°C 2 min, 30 cycles) and ( 72 °C 
2min., 5 cycles), second amplification mix 
containing (5ul 5x-buffer, 2 ul Mgcl 6mmol, 2 ul 
primer 3, 2ul primer 4, 1ul dNTPs mix, 10 umol, 
0.5ul Taq DNA polymerase & 32.3 ul RNAse free 
water). Amplification cycles profile were (95°C 
5min one cycle), (95°C 5 min., 60°C 45 sec & 
72°C 2 min, 5 cycles), (95°C 5 min., 60°C 45 
sec.& 72°C 2 min, 30 cycles) and (72°C 2 min , 5 
cycles). Detection was done by 2% agarose gel 
electropheresis in TAE buffer, positive bandswere 
detected at 150 bp in comparison to PCR ladder. 

5) Estimation of serum α-fetoprotein level (α-FP), 
using commercially available ELISA kits 
(Quantikine Human α-FP Immunoassay; R & D 
Systems, Minneapolis, MN). 

6) Sonographic examination and triphasic study of 
the liver by CT scan. 

7) X-ray of the chest and bone scan to detect 
metastasis. 

8) Liver biopsy from HCC patients. Ultrasound-
guided core needle biopsies were obtained from 
the hepatic tumors and immediately fixed in 10% 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3848 

formalin and sent to the pathologist for 
histopathological examination. The tumor was 
graded as well differentiated HCC (grade I), 
moderately differentiated (grade II) and poorly 
differentiated (grade III-IV) according to 
Edmondson and Steiner (15). 
All patients were reviewed in the 

Gastroenterology and oncology clinics at least every 1 
to 2 months. 
Measurement of Serum VEGF and Angiostatin 
Levels 

Serum samples were prospectively collected from 
all groups. Venous blood samples were drawn into a 
serum separator tube and centrifuged at 3,000 rpm for 
10 minutes, then stored at −80°C until VEGF and 
Angiostatin levels were determined.  

Serum levels of angiostatin were quantified by 
sandwich enzyme-linked immunosorbent assay 
(ELISA) using Duo-Set ELISA kit. Serum VEGF 
levels were quantitatively measured by an enzyme-
linked immunosorbent assay kit designed to measure 
human VEGF concentration in serum (Quantikine 
Human VEGF Immunoassay; R & D Systems, 
Minneapolis, MN). This assay has been shown to be 
reliable and reproducible in previous studies (16). 
Briefly, 100 μL recombinant human VEGF standard 
and serum sample was serially diluted and pipetted into 
a microtiter plate coated with murine monoclonal 
antibody specific for human VEGF and incubated for 2 
hours at room temperature. Any VEGF present was 
bound by the immobilized antibody. After washing 
away any unbound substances, a horseradish 
peroxidase-linked polyclonal antibody specific for 
VEGF was added to each well to sandwich the VEGF. 
After further washings to remove any unbound 
antibody–enzyme reagent, tetramethylbenzidine was 
added. The intensity of color developed, which was in 
proportion to the amount of VEGF bound, was 
measured by reading absorbance at 450 nm. Each 
measurement was made in duplicate, and the VEGF 
level was determined from a standard curve generated 
for each set of samples assayed. The sensitivity of the 
assay was 9 pg/mL, and the coefficients of variation of 
intraassay and interassay determinations were in the 
range given by the manufacturer (4.5–6.7% and 6.2–
8.8%, respectively).  
Statistical Methods 

The nonparametric 2-sided Wilcoxon rank-sum 
test (Mann–Whitney U test) for paired group 
comparisons was applied for statistical analysis. 
Univariate overall survival analyses were performed 
using Kaplan-Meier and univariate Cox analysis. For 
multivariate analysis, the Cox proportional hazards 
regression model was used. In all tests, a P value of at 
least .05 was considered statistically significant. All 

statistical analyses were done with the SPSS software 
package, version 18.0 (SPSS, Inc., Chicago, IL). 
 
3. Results 

Patients’ characteristics were summarized in 
Table 1. The liver functions of patients were 
summarized in Table 2. There was a significant 
increase in serum concentration of α-fetoprotein in 
HCC patients as compared to patients with liver 
cirrhosis and the control group (Table 3). 

Similarly, a significant increase in serum VEGF 
was found in HCC patients as compared with patients 
with liver cirrhosis and control subjects (632.3±5.1, 
148.0±23.32, 45.0±6.4 respectively), (Table 3). In 
addition, HCC patients showed increased serum VEGF 
concentration with increased BCLC score (Tables 4,5). 
Moreover, serum VEGF level was positively correlated 
with serum α-fetoprotein (Table 6). Significant positive 
correlations between serum VEGF and serum activities 
of ALT and AST were found in HCC patients, (Table 
6).  

In this study, we used the median level of serum 
VEGF as a cut-off value. On correlation with survival 
data of patients with HCC, it was found that high level 
of serum VEGF was correlated with poor overall 
survival. On multivariate analysis, serum VEGF level 
was an independent prognostic factor (hazard ratio 1.86 
(95 per cent confidence interval 1.10 to 3.92); P = 
0.032). 

As shown in Table 3, angiostatin levels were 
significantly lower in HCC patients compared with 
patients with liver cirrhosis and control subjects (P 
<0.05). In contrast to VEGF, we did not find any 
significant correlation between serum angiostatin 
levels, BCLC score and serum α-fetoprotein levels, 
(Table 4, 5). Furthermore, there was no significant 
correlation between serum angiostatin levels and 
VEGF levels. We did not find any correlation between 
angiostatin serum levels and overall survival 
 
Tab. 1 Patients characteristics 
 HCC (n=40) Cirrhosis (n=40) 
Age: (mean ±SD) 52.36 ± 13.7 50.83 ± 17.9 
Sex:  Male/female 40/0 40/0 
Hepatitis serology: positive 
for 
HBV 
HCV 
Both 

 
 

19 (47.5%) 
14(35%) 
7(17.5%) 

 
 

7(17.5%) 
20(50%) 

13(32.5%) 
Child-Pugh score 
A 
B 
C 

 
5(12.5%) 

25(62.5%) 
10(25%) 

 
8(16.7%) 
20(50%) 

12(33.3%) 
 BCLC 
A 
B 
C 
D 

 
10(25%) 
20(50%) 
6(15%) 
4(10%) 
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Treatment  
      Surgical resection 
      TACE 
       Radiofrequency  
       Supportive care 

 
3(7.5%) 

25(62.5%) 
5(12.5%) 
7(17.5%) 

 

    n number of patients; BCLC…Barcelona-Clinic Liver 
Cancer Group diagnostic and treatment strategy. 
 
Tab. 2: Liver function tests of  patients with cirrhosis and 
HCC as compared with the control subjects (mean±SE). 

 Control group 
(n=40) 

Cirrhotic group 
(n=40) 

HCC group 
(n=40) 

ALT (U/ml) 10.2±1.7 54.4±13.3* 61.5±5.3*# 

AST (U/ml) 9.5±1.5 77.7±9.13* 94.06±11.4*# 

Total bilirubin 
(mg/dl) 

0.56±.01 4.4±0.4* 7.6±0.06# 

Albumin (g/dl) 4.70±0.47 2.20±0.40* 2.80±1.3* 

ALP (U/l) 27.3±0.85 75.0±6.6* 182.4±10.5*# 

γGT (U/l) 16.5±1.0 42.6±8.9* 194.9±26.8*# 

n number of patients; 
*significant difference as compared with the control group at 
p<0.05; 
#significant difference as compared with the cirrhotic group at 
p <0.05. 
 
Tab. 3: Serum concentration of α-fetoprotein, VEGF 
and Angiostatin in cirrhotic and HCC patients as 
compared with the control group (mean±SE). 

 Control group 
(n=40) 

Cirrhotic group 
(n=40) 

HCC group 
(n=40) 

α-fetoprotein 
(ng/ml) 

2.7±0.4 20.4±5.3* 346.09±15.8*# 

VEGF (pg/ml) 45.0±6.4 148.0±23.32* 632.3±5.1*# 

Angiostatin 171.4±19.0  153.5±17.4 19.2±8.4*# 

n number of patients; 
*significant difference as compared with the control group at 
p <0.05; 
#significant difference as compared with the cirrhotic group at 
p <0.05. 

 
Tab. 4: Serum concentration of VEGF in HCC 
patients in relation to BCLC staging (mean±SE). 

 A (n=10) B (n=20) C & D (n=10) 

VEGF (pg/ml) 501.23±1.5 586.68±6.07* 635.23±7.25# 

n number of patients; 
*significant difference as compared with BCLC A 
group at p <0.05; 
#significant difference as compared with BCLC B 
group at p <0.05. 
Tab. 5: Multivariate analysis of serum concentration of 
α-fetoprotein, VEGF and Angiostatinin HCC patients 
in relation to BCLC staging. 

Variable B Odd’s Ratio 95% CI 

VEGF (pg/ml) 3.1 1.05* 1.11–3.9 

Α-fetoprotein (ng/ml) 2.8 0.59 0.72–5.3 

Angiostatin 2.7 0.034 0.84-4.3 

*significant at p<0.05. 
 
Tab. 6: Correlation between serum VEGF with the measured 
parameters in cirrhotic and HCC patients. 

 VEGF 

Parameters Cirrhotic patients HCC patients 

ALT −0.07 0.47* 

AST 0.33* 0.42* 

Total bilirubin 0.27* 0.10 

Albumin 0.05 −0.31* 

Alkaline phosphatase 0.16 −0.09 

Γ-glutamyl transferase 0.33 −0.4 

α-fetoprotein 0.12* 0.59* 

*significant difference at p<0.05. 
 
4. Discussion  

 In most solid malignancies, tumor stage at 
presentation determines prognosis and plan of 
management. However, most patients with HCC have 
two diseases, liver cirrhosis or  HCC, and complex 
interactions between the two have major implications 
for prognosis and treatment choice (17). Therefore, 
there has been great interest in identifying prognostic 
markers for patients with HCC as these markers can 
help guide clinical decision-making regarding therapy 
and outcomes. Various studies have evaluated the 
prognostic value of VEGF levels in HCC. Its overall 
test performance remains unclear. Conflicting data, 
however, have emerged regarding the ability of VEGF 
to predict disease progression and overall survival (OS) 
in HCC. This may be related to differences in the 
methods of measuring and reporting quantitative VEGF 
measurements (18).  

In their metanalysis, Schoenleber et al. (18) 
reported that serum-based studies tended to be of 
slightly higher methodological quality than tissue-
based studies although this was not statistically 
significant. In addition, data from the serum VEGF 
studies appear to be generalisable to all patients with 
HCC, as the included populations were treated using a 
variety of curative therapies. Although tissue studies 
only included surgically treated patients, serum studies 
included patients treated with surgical or medical 
management, chemoembolisation, or radiofrequency 
ablation. When VEGF levels for both surgically and 
non-surgically treated groups were examined, no 
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difference was found between groups. This suggests 
that choice of therapy was not potentially associated 
with serum VEGF levels (18).  

In this study, we evaluated a possible prognostic 
value of serum VEGF in patients with HCC and the 
correlation of its high levels with α-fetoprotein and OS. 
We found a significant increase in serum concentration 
of α-fetoprotein in HCC patients as compared to 
patients with liver cirrhosis and the control group. 
Similar results were obtained by many studies [19-22]. 
Some reports have indicated that α-fetoprotein has 
limited utility of differentiating HCC from benign 
hepatic disorders for its high false-positive and false-
negative rates, and patients with acute exacerbation of 
viral hepatitis but no HCC may also have markedly 
increased α-fetoprotein levels [23]. 

Therefore, we aimed to measure the serum 
concentration VEGF in patients with liver cirrhosis and 
HCC to evaluate its activity as tumor marker for liver 
malignancies. 

We found a significant increase in serum VEGF 
in HCC patients as compared with patients with liver 
cirrhosis and control subjects. These results coincided 
with those recorded by other studies [24-28].  
Moreover, serum VEGF level was positively correlated 
with serum α-fetoprotein. In their study, Corradini et 
al. (29) found that serum AFP concentration correlated 
positively (r=0.755; P< 0.01) with serum VEGF-A in 
the HCC patients with serum AFP above 20 ng/ml, but 
not in those with serum AFP below 20 ng/ml (27). In 
another study by Gadelhak et al. (30), there was no 
association between either p53 Abs or VEGF and AFP 
concentrations in the HCC patients. However, a greater 
incidence of VEGF and accumulation of p53 Abs 
expression was detected in positive cases for AFP 
where VEGF was detected in 85.3% and p53 Abs was 
detected in 83.3% of positive cases for AFP 
concentration divided by the platelet count (30). 

 In addition, significant positive correlations 
between serum VEGF and serum activities of ALT and 
AST in HCC patients were found. Moreover, serum 
VEGF increased significantly with increasing stage of 
BCLC and correlated with poor OS, coinciding with 
similar studies (24-28, 31, 32). 

Our results revealed significantly higher 
angiostatin concentration in samples of healthy controls 
and  patients with liver cirrhosis as compared with 
HCC patients. This is in agreement with that reported 
by Szarvas et al. (11), although their study was on 
bladder cancer patients.  One possible explanation is 
that tumor cells produce substances that inhibit 
angiostatin production. This change in the balance of 
proangiogenic and antiangiogenic factors may 
contribute to an “angiogenic switch,” which may 
provide a systemic proangiogenic milieu supporting 
tumor-induced angiogenesis. However, the process 

leading to downregulation of circulating angiostatin 
levels is uncertain, (11).  

In conclusion, this study demonstrated that serum 
VEGF level is a prognostic marker for HCC that can 
help guide clinical decision-making regarding therapy 
and outcomes. Our study also showed that angiostatin 
is potential diagnostic marker that may aid in early 
detection of HCC. However, further studies should be 
performed. 
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Abstract. The coral reefs statuses of the Saudi Arabia Red Sea and Gulf of Aqaba coasts have not been assessed 
since 1990. A comprehensive field survey, funded by King Abdulaziz City for Science and Technology, was carried 
out to check the present status of the coral reefs along the northern Red Sea and Gulf of Aqaba coasts. The coral 
reefs and reef-associated communities were investigated in situ in the field and the results were compared with the 
previous studies. The study revealed that most reefs in the study area (from Haql to Yanbu) are in good to excellent 
condition in terms of the ratio of live to dead coral cover. There was little to no direct human impact (e.g. destructive 
fishing, anchor damage, coral mining or pollution) on the great majority of reefs, other than reefs in urban areas 
subject to land reclamation, urban run-off and pollution or littering. Most damaged reefs occur in the immediate 
vicinity of the major coastal cities and towns especially off AlQof, AlWajh and Yanbu. At most sites outside these 
areas, levels of injury and death of corals were low. No evidence of mass bleaching or other forms of major coral 
mortality were found during surveys. Most reefs appeared to be in good condition. 
[Mohammed Saleh Bakur Hariri. The Present Status of the Red Sea Coral Reefs between Haql and Yanbu, 
Saudi Aarabia. Life Sci J 2012;9(4):3852-3859]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 574 
 
Keywords: Corals, Reefs, Red Sea, Saudi Arabia. 

 
1. Introduction 

The Red Sea is one of the most important 
repositories of marine biodiversity in the world. Its 
relative isolation has given rise to an extraordinary 
range of ecosystems, biological diversity and 
endemism, particularly among reef fishes and reef-
associated organisms. The coral reefs of the Red Sea 
are comprised of over 200 species of Scleractinia 
corals, representing the highest diversity in any 
section of the Indian Ocean. The warm water and 
absence of fresh water run-off provide suitable 
conditions for coral reef formation adjacent to the 
coastline. In the northern Red Sea the coast is fringed 
by an almost continuous band of coral reef, which 
physically protects the shoreline. Further south the 
shelf becomes much broader and shallower and the 
fringing reefs gradually disappear and are replaced 
with shallow, muddy shorelines. Coral reefs become 
more numerous in the offshore parts of this coast. 
Although many reef areas in the Red Sea are still in a 
pristine state, threats are increasing rapidly and reefs 
are being damaged by coastal development and other 
human activities (DeVantier and Pilcher, 2000). 
Major threats include: land-filling and dredging for 
coastal expansion; destructive fishing methods; 
damage by the recreational SCUBA diving industry, 
shipping and maritime activities, sewage and other 
pollution discharges; lack of public awareness, and 
insufficient implementation of legal instruments that 
affect reef conservation. 

Several research studies have been carried 
out in Saudi Arabian waters, spanning much of the 

eastern Red Sea (Mergner, 1984, Sheppard et al., 
1992). The first major broad-scale surveys of coastal 
and marine habitat types and biodiversity of the Red 
Sea coast were undertaken (Ormond et al., 1984a-c), 
which identified ~70 key sites for conservation, and 
also recommended establishment of five larger 
multiple-use marine protected areas (MPAs) in 
the Gulf of Aqaba, the Tiran Island chain, AlWajh 
Bank, the Outer Farasan Bank and part of the 
Farasan Islands. Reef types and composition of the 
coral fauna of the Saudi Arabian Red Sea were 
assessed in the early-mid 1980s (Sheppard & 
Sheppard, 1985, 1991, and Antonius et al., 1990), 
producing a comprehensive coral species inventory 
for the Saudi Arabian Red Sea. Subsequently, a 
monitoring program was conducted during 1987-
1988, investigating coral reef health and surrounding 
water quality along the Saudi Arabian Red Sea coast 
(Awad, 2000). In 1997, the distribution and 
composition of coastal and marine habitats of the 
central-northern Red Sea, from north of Jeddah to 
Haql in the Gulf of Aqaba were assessed in a 2 
years study conducted jointly by the National 
Commission for Wildlife Conservation and 
Development (NCWCD) and Japanese International 
Co-operation Agency (JICA). This study produced 
detailed site bio-inventories for corals, fish, other 
benthos, algae, sea-grasses, coastal vegetation and 
birds, and assessed the distribution and abundance of 
marine mammals and turtles. Combined with socio-
economic assessments of patterns of human use and 
detailed habitat mapping prepared from aerial photos 
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and satellite images, the data were used to define key 
reefs and larger reef areas of high conservation 
significance for MPA planning (NCWCD-JICA, 
2000, and DeVantier and Pilcher, 2000). Further 
south in the Farasan Islands Marine Protected 
Area (FIMPA), abundances of live coral, dead 
coral, and coral-feeding crown-of-thorns starfish 
Acanthaster planci and snails Drupella spp. were 
assessed in 1999 (Al-Yami & Rouphael, 2000). Since 
1990 no detailed in situ studies have been carried out 
to investigate the status of coral reefs along the Saudi 
Red Sea coast. Therefore, the present study is initiated –as 
part of Triple-Phase project funded by King Abdulaziz City for 
Science and Technology in Ryiadh- to reveal the present status 
of coral reefs and reef-associated communities in northern 
Saudi Red Sea coast between Haql and Yanbu. 
The study area 

Saudi Arabia’s Red Sea coastline 
extends about 1800 km from Jordan to Yemen. 
The width of the continental shelf is less than 1 km in 
the Gulf of Aqaba and several tens of kilometers in 
the Farasan Bank. The climate is extremely arid and 
much of the biological productivity is confined to a 
narrow coastal strip, where coral reefs, mangroves 
and seagrass communities predominate. Average 
rainfall is less than 70 mm/year along the broad 
coastal Tihama plains of the Red Sea. Inland, above 
the coastal escarpment, it may exceed 200 mm/year 
(DeVantier and Pilcher, 2000). 

The study area (Fig. 1) lies between latitudes 
34° 56’N (Haql city) and 37° 56’N (Yanbu city) 
along the Saudi Arabian Red Sea coast. It comprises 
two distinctive zones each one has its unique 
characteristics, Gulf of Aqaba and the northern Red 
Sea proper. Generally, the study area exhibits 
markedly different bio-physical conditions where the 
coast and islands support a variety of coastal and 
marine habitats, related largely to oceanographic 
regime, degree of exposure, and topographic 
features, particularly the distribution of suitable 
topography for development of coral reefs, 
mangrove stands and seagrass beds. The area has a 
complex tectonic history of uplift and subsidence, 
related to the rift development of the Red Sea 
from the movements of the Arabian and African 
tectonic plates. The present series of living coral 
reefs are the latest in a chronological sequence of 
raised (uplifted) and submerged reefs that have 
developed at various times over the past several 
hundred millenia. In many cases the present reefs are 
developed on earlier reef structures. Detailed 
descriptions of the geology, physical environment, 
climate, hydrology, oceanography and habitats of the 
Red Sea are given by Fishelson (1971), Ormond et 
al. (1984a), Edwards and Head (1987), Crossland et 
al., 1987, IUCN/UNEP 1988, Sheppard and 

Sheppard (1985, 1991), Behairy et al. (1992) and 
Sheppard et al. (1992). 
2. Material and Methods 

In the framework of the scientific research 
project entitled “Coastal Resource Mapping, Yanbu-
Haql, Red Sea Coastal Zone, Saudi Arabia” (Project 
APR-28-163 funded by King Abdulaziz City for 
Science and Technology KACST), the coral reefs and 
reef-associated communities were investigated at 31 
locations along the coast of Tabuk Governorate. The 
location names and positions are shown in Fig. (1). 

The presence of fish, coral reefs, marine 
invertebrates and vegetation at each location were 
recorded as follows: 
Coral reefs 

The survey methods chosen originated from 
a variety of methods (Phinn and Neil, 1998, 
McMahon et al., 2002, Ford et al., 2003, Joyce, 2003, 
Joyce et al., 2004, and Mumby et al., 2004) and 
conforming to the Reef Check Organization (RCO) 
protocol www.reefcheck.org (Hodgson et al., 2004). 
The transect line method recommended by the RCO 
was used in the coral reefs field survey at 5 m and 10 
m depths. For the transect line, a standard 100 m 
measuring tape was extended at each surveyed depth. 
The transect is then divided into four 20m-segments 
that are separated by 5 m belt zones. The grid 
consisted of 40 half meter grid cells in a five by five 
grid constructed from thin ropes. The grid was 
positioned, so that its diagonal was parallel to the 
transect line and the grid centre point placed on the 
10 m mark of the transect line. 

Percentage benthic cover was determined 
from in situ assessment. Percent cover of different 
corals cover types for the transect was calculated by 
counting the occurrences of a coral cover class on the 
transect line (Greig-Smith, 1983 and Hodgson et al., 
2004). The bottom constituents were classified basing 
on the RCO recommendations into Hard Corals (HC), 
Soft Corals (SC), Recently Killed Corals (RKC), 
Algae (NIA), Sponges (SP), Rocks (RC), Rubbles 
(RB), Sands (SD), Silts (SI), and Others (OT). 
Fish, invertebrates and vegetation 

A standard 100 m measuring tape was used 
to lay a transect belt of 100 long and 7 m wide 
between the depths of 4 m and 11 m. Inside the belt, 
the fish and invertebrates species were recorded and 
classified in situ. 
3. Results 
Corals 

The coral communities of the study area are 
represented by 76 species of reef-building stony 
corals of the Scleractinia. They are composed 
predominantly, both in terms of composition and 
cover, by the families Acroporidae, Faviidae and 
Poritidae. A diverse mix of soft corals (Alcyonarea), 
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hydrozoan fire corals (Anthomedusae), gorgonians 
(Gorgonacea), black corals (Antipatharia), octacorals 
(Pennatulacea), sea anemones (Zoantharia), horn corals 
(Melithaeidae), hydroids, (Hydroida) and Zoanthiniaria 
are also present. The field investigation showed that, 
at 5 m depth, living cover of reef-building corals at 

individual reefs ranged from 8% (Beer AlMashi 
and Umluj) to 80%, (10 km south of Dubah) 
whereas soft corals ranged from 1% (10 km south of 
Dubah) to 54% cover (Yanbu cement factory) (Table 
1). 

 
Table 1. The percentages of the different components of coral reef ecosystem in the study area between Haql and 
Yanbu cities. 

Site Name 
HC 
% 

SC 
% 

RKC 
% 

NIA 
% 

SP 
% 

RC 
% 

RB 
% 

SD 
% 

SI 
% 

OT 
% 

IV 
Sp. 

Algae 
Sp. 

Fish 
Sp. 

1 Haql 19 2 0 0 0 21 0 58 0 0 11 2 103 
2 AlHomaydah 43 8 3 0 0 44 0 2 0 0 14 2 124 
3 Beer AlMashi 8 6 0 0 0 10 0 76 0 0 9 1 116 
4 Sowayhal NA                       72 
5 Meqna 60 14 0 0 1 1 0 24 0 0 14 2 150 

6 Qeyal NA                       62 
7 AlSorah NA                       37 
8 AlBayedah 46 13 0 13 0 8 0 20 0 0 7 2 110 

9 New Dubah Corniche 28 15 0 0 0 1 0 56 0 0 6 2 116 
10 10 km south of Dubah 80 1 4 0 1 13 0 1 0 0 9 2 124 
11 AlQof 28 18 6 0 0 42 0 6 0 0 10 2 131 
12 Zobaydah-AlQof 35 17 3 0 1 39 2 3 0 0 11 1 94 
13 Zobaydah 65 19 0 0 0 16 0 0 0 0 11 1 140 

14 AlDomeghah 63 29 0 0 0 6 0 2 0 0 10 3 120 
15 AlDomeghah-Haramel 53 23 0 0 0 12 0 12 0 0 11 3 106 
16 Haramel 46 9 0 0 0 23 0 22 0 0 8 2 94 

17 North of Wajh 55 23 3 0 0 19 0 0 0 0 10 7 99 
18 AlWajh Desalination Plant 63 13 5 0 0 19 0 0 0 0 12 1 132 
19 South of Ghawash 45 10 5 2 1 36 0 1 0 0 6 2 90 
20 South of AlMeraisi NA                       22 
21 South of AlKhorj NA                       12 

22 AlKhowara NA                       8 
23 AlNosbah NA                       76 
24 Umluj 8 4 3 3 0 44 1 37 0 0 10 7 67 

25 AlShabaan 59 15 3 0 1 22 0 0 0 0 15 4 124 
26 Alhasi 32 40 0 0 0 6 1 17 0 4 10 4 99 
27 AlMikharef NA                       61 
28 Yanbu Cement Factory north 37 54 4 0 0 5 0 0 0 0 11 1 144 
29 Yanbu Cement Factory sourth NA                   16 2 62 

30 Yanbu north 53 31 1 0 0 4 0 11 0 0 12 4 123 
31 Yanbu Creek 16 18 1 4 1 39 0 21 0 0 14 4 111 

  Min. 8 1 0 0 0 1 0 0 0 0 6 1 8 

  Max. 80 54 6 13 1 44 2 76 0 4 16 7 150 
  Avg. 43 17 2 1 0 20 0 17 0 0 11 3 94 

 
Fish 

The field investigations showed that fish 
community of the study area is represented by 338 
species from 62 families (Table 1). The minimum 
occurrence of fish families was found at AlKhowara 
(8 fish species from 3 families) while the maximum 
occurrence was found at Meqna (150 species from 33 
families); the overall areal average is 94 species. Of 
the 62 fish families recorded in the area the most 

abundant fish family is Pomacentridae (30 species) 
followed by family Labridae (24 species) whereas 35 
families are represented by one or two species. The 
most abundant fish species were Chromis viridis, 
Pomacentrus aquilus, Plectroglyphidodon lacrymatus 
(recorded at 21 sites), Labroides dimidiatus, 
Chaetodon fasciatus, Heniochus intermedius 
(recorded at 22 sites), Parupeneus forsskali, 
Dascyllus aruanus, Chromis dimidiate, Thalassoma 
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Klunzingeri (recorded at 23 sites), Dascyllus  
trimaculatus, Chaetodon auriga (recorded at 24 sites) 
and Amblyglyphidodon leucogaste, 
Amblyglyphidodon flavilatus, Larabicus 
quadrilineatus (recorded at 25 sites). 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: The area of study and the locations of in situ 
reef check. 
 
Invertebrates 

The reef-associated invertebrates (sponges, 
crustaceans, polychaetes, mollusks and echinoderms) 
in the study area are relatively few. The occurrence of 
the invertebrates is minimum at sites 9 and 19 (6 
species) and maximum at site 29 (16 species) with an 
overall areal average of 11 species (Table 1). The 
areal occurrence of reef-associated invertebrates 
showed more or less homogenous distribution pattern 
where 74% of the area hosts from 10 to 16 per site of 
reef-associated invertebrates species, and 26% hosts 
6 to 9 species. 
Algae 

The four types of marine algae (Red, brown, 
green and blue-green) are present in the study area. 
The total number of algae species ranged between 1 
(occurred at 22% of the area and 7 species (occurred 
at 6% of the area) with 70% of the area is occupied 
by 1 to 3 algal species (Table 1). Red algae are 
present at 9 locations, brown algae at 18 locations, 
green algae at 25 locations and blue-green algae at 8 

locations. The relative abundance of algae is in the 
order green>brown>Red≈Blue-green. 
Sea grasses 
       Seagrasses in the study area are scarce. A zone of 
continuous occurrence of seagrasses beds is located 
between Ghawash and AlNosbah. Isolated seagrasses 
beds are found at Sowayhal, AlSorah, 10 km south of 
Dubah and between Zobaydah and AlQof. Only four 
species of seagrasses occur in the area these are 
Halophila stipulacea, Thalassia hemperichii, and 
Syringodium isoetifolium, Cymodocea sp. 
4. Discussion 
Reef Distribution 

The central-northern area from Haql in 
the Gulf of Aqaba to Yanbu supports a near-
continuous coral reef tract composed of a wide range 
of reef types. The area supports relatively complex 
reef geomorphology, being comprised of mainland 
and island fringing reefs, various forms of patch reef, 
coral pinnacles and ‘ribbon’ barrier reefs (Ormond et 
al., 1984a) provided a comprehensive review of the 
geomorphology and distribution of these reef types). 
Mainland fringing reefs are distributed along much 
of the study area coastline, and are often developed 
in the entrances and sides of sharms, a characteristic 
reef-form largely restricted to the Red Sea. 
Extensive mainland fringing reefs occur around Ras 
Baridi (60 km north of Yanbu), Umluj, AlWajh-Duba 
and in the Gulf of Aqaba, the latter often being 
narrow (<30 m width), developed as ‘contours’ on 
the relatively steep sub-littoral topography 
(Fishelson, 1980). Island fringing reefs are 
commonly developed in the Tiran area and from 
Duba - AlWajh Bank - Umluj. 

Circular/elongate patch reefs are also 
widespread in offshore waters (< 50 m depth). Some 
patch reefs support sand-coral islands (cays), while 
others are submerged and resemble coral carpets as 
also described by Riegl & Piller, 1999. Both forms 
are common in the AlWajh Bank and south from 
Umluj. ‘Reticulate’ patch reefs, composed of 
interconnected networks of reef matrix separated by 
sand, and forming intricate reticulate patterns, are 
particularly well developed in shallow waters (< 10 
m depth) of the Tiran area and southern AlWajh 
Bank. Pinnacles (individual corals and coral 
‘bommies’ surrounded by sand) are present in 
shallow waters (< 10 m depth), particularly in the Al-
Wajh Bank and Tiran areas (DeVantier and Pilcher, 
2000). 

Most reefs of the study area, at 5 m and 10 
m depths, were in good to excellent condition. The 
percentages of living to dead corals ranged 
between 73% and 100%, with 86% of the 
surveyed locations lying in the range from 90% 
to 100%. The lowest percentages were found at 
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Umluj (73%) and AlQof (82%).In the Red Sea, 
Angelo et al. (2012) found that increased growth is 
the underlying physiological process associated with 
disease, wounding and stress-related colour changes 
in reef-building corals. There was little to no direct 
human impact (e.g. destructive fishing, anchor 
damage, coral mining or pollution) on the great 
majority of reefs, other than reefs in urban areas 
subject to land reclamation, urban run-off or 
littering. Coral communities on some reefs (ca. 10 % 
of those surveyed) thad also been adversely affected 
to greater or lesser extent by coral bleaching or 
predation. Bleaching was patchily distributed and 
highly variable in intensity, being most intense on 
reefs near Umluj. Predation by echinoderms and 
snails had no noticeable effect on coral cover or 
community composition on most reefs, where starfish 
and snail populations were at very low levels. 

High cover of living corals was associated 
with reefs of relatively high exposure to wave energy 
and high water clarity. High coral cover was usually 
present on the shallow reef slopes of exposed 
fringing, patch and barrier reefs. With some 
important exceptions, reefs in low wave energy 
environments and reefs with low water clarity 
usually had lower living coral cover than their 
shallow, more exposed counterparts. 

Species diversity of Scleractinia stony 
corals at individual sites in the study area ranged 
from 6–44 spp. (regional average = 25 spp.). 
Notably, there was only minor variability in species 
composition among the assemblages, with the entire 
region exhibiting a high degree of homogeneity in 
terms of coral community composition, both 
latitudinally and longitudinally. However, Riegl et 
al., 2012 pointed to potentially increasing community 
homogenization and decline in average size of coral 
colonies throughout the Red Sea, after having 
remained constant from 1988 to 1997. These are 
phenomena that have also been observed in other 
peripheral seas. Reefs with moderate to high 
species diversity and abundance and living coral 
cover were widely distributed, with no clear 
latitudinal or longitudinal trends. Such reefs have 
high significance for replenishment, because of their 
potential as sources of large numbers of propagules 
of coral and of other reef-associated taxa. 
Conservation Value 

The area from Yanbu (northern Red Sea) 
to Haql (Gulf of Aqaba) is one of the most important 
coral reef areas for marine protected areas 
management on a global scale. Most of the region is 
presently unaffected by local human impact, other 
than in the vicinity of coastal cities and towns such 
as Umluj and Yanbu where reef fishing, land 
reclamation, urban run-off and coastal littering has 

occurred. Major additional threats include ship 
wrecks and oil spills and global impacts from future 
climate change (bleaching and reduction in reef-
building capacity from projected changes in ocean 
alkalinity). Reefs in some areas of the region 
appear to be naturally buffered against the worst 
effects of coral bleaching, because of the prevalence 
of cool water upwelling. Reefs of high conservation 
value in terms of representativeness-uniqueness and 
‘quality’ (i.e. high species diversity, high coral cover, 
and importance as reservoirs of biodiversity and 
replenishment) are widely distributed, from the Gulf 
of Aqaba and Tiran areas in the north, Duba-
AlWajh, the AlWajh Bank, Umluj-Ras Baridi, and 
Yanbu. The following sub-regions are of special 
conservation importance: 
 The Gulf of Aqaba: For the high levels of 

coral cover and species diversity, including 
species that are rare or apparently absent from 
other parts of the region (e.g. Cantharellus 
doerderleini, Caulastrea tumida). The high 
diversity is particularly significant given the 
restricted reef area, cool sea temperatures, and 
given that the Gulf of Aqaba is at the north 
western-most extent of reef development in the 
entire Indo-Pacific region. 

 The Tiran Area: Extending from the mainland 
coast north of Duba to the entrance to the Gulf 
of Aqaba, for the wide variety of different 
biotopes and reef types, forming unique reef 
complexes with high zoogeographic 
significance. These reef complexes support a 
high species diversity including Red Sea 
endemic corals. 

 The AlWajh Bank: For the greatest range of reef 
types (and other marine and coastal habitats) in 
the region. As with the Tiran area, reefs of the 
Al-Wajh Bank support Red Sea endemic corals, 
undescribed coral species and species with 
apparently restricted distributions. Its size and 
diversity of reef habitats, and likely high level 
of ecological connectedness in terms of larval 
dispersal in ocean currents, both within the 
Bank and to other parts of the Red Sea, afford it 
great conservation significance. 

Coral Diversity 
Red Sea: 1 1 1  coral species were 

identified in the study area (Sheppard & Sheppard 
(1985) identified 116), the most distinctive being 
those from exposed locations dominated by species 
of Acropora and those from sheltered locations 
dominated by species of Porites (Antonius et al., 
1990). Reefs around Yanbu were notable in 
supporting both a higher coral diversity and number 
of assemblage types than had previously been 
reported from the Red Sea (MEPA/IUCN 1987, 
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Sheppard & Sheppard (1991) and Sheppard 
(1997). 

Some surveys have expanded this list 
substantially, with approximately 260 species of reef-
building Scleractinia that were reported to occur in 
Saudi Arabian Red Sea waters (Veron 2000). 
Several additional species had been described from 
the Red Sea in the 19th century, but had either been 
synonymised or lost from recent species lists (e.g. 
the branching Acropora variolosa (Klunzinger, 
1879), Favites vasta (Klunzinger, 1879) and 
Echinopora forskaliana (Milne Edwards and Haime, 
1849) (Wallace, 1999, Veron, 2000). A further 16 
species synonymised by Sheppard & Sheppard 
(1991) are considered as valid species in the Red Sea 
(Veron, 2000, DeVantier and Pilcher, 2000). 
Coral Cover 

There is considerable variability in cover 
of stony and soft corals in response to reef-specific 
characteristics and disturbance histories, and species-
specific tolerances to stress, particularly exposure, 
levels of sedimentation, turbidity and illumination. 
Living cover of stony corals ranged from 8 % to 80 
%, with an average of ca. 45 %. Approximately 45 
% of sites had high living stony coral cover (>50 %), 
particularly at 5m shallow reef slopes, where large 
mono- and multi-specific stands of Acropora, 
Porites and Millepora were often conspicuous. At 
10 m shallow reef slopes living cover of stony corals 
ranged from 18 % to 74 %, with an average of 
ca. 42 %. About 33 % of sites had high living stony 
coral cover (>50 %). Compared with the surveys 
conducted in 1998-99 in the central-northern Red 
Sea, where living cover of stony corals ranged from 
< 10 % to > 75 %, having an average of ca. 35 
% (DeVantier and Pilcher, 2000) and 17 % of sites 
had high living stony coral cover (>50 %). It seems 
that the living stony corals cover is increased 
relatively showing some signs of improvements. 
Dead standing corals was relatively minor 
components of cover (< 6 % at 5 m depth and < 5 % 
at 10 m depth) at most sites (averages ca. 2 % and 1 
%, relatively). Highest levels of dead coral (4 % to 6 
%) occurred off AlQof (site 11) Alwajh Desalination 
Plant (site 18) and Yanbu Cement factory site 28). 
Cantin et al. (2010) found that Three-dimensional 
computed tomography analyses of the massive coral 
Diploastrea heliopora in the Red Sea reveal that 
skeletal growth of apparently healthy colonies has 
declined by 30% since 1998. Cover of soft corals in 
the study area, at 5 m depth, ranged from 1 % to 55 
% (average ca. 17 %). At 10 m soft corals cover 
ranged from 2 % to 64 % with an average of 
22 %. 

In 1997 cover of soft corals in the central-
northern Red Sea ranged up to 50 %, but usually 

was < 30 % (average ca. 9 %). Large beds of Xenia 
spp. and stands of Sinularia cf. capitalis covering 
100 m2, were a characteristic feature of some area, 
the latter species forming large tree- like colonies to 
2 m height and contributing substantially to reef 
accretion (Reinicke, 1997, Schuhmacher, 1997).  
Although some reefs with high living coral cover 
occurred in sheltered habitats, particularly subsurface 
patch reefs of the Al-Wajh Bank, high cover of stony 
corals, soft corals and crustose coralline algae were 
all commonest on shallow reefs of high exposure 
with steep slopes and high water clarity. 
Damage and Coral Mortality 

Overall, most reefs (ca. 91 %) of the 
study area were in good to excellent condition in 
terms of the ratio of live to dead coral cover. In 
1998-99 (DeVantier and Pilcher, 2000) reported a 
value of 90 % for the healthy condition of corals reefs 
in the central Northern Red sea. There was little to 
no direct human impact (e.g. destructive fishing, 
anchor damage, coral mining or pollution) on the 
great majority of reefs, other than reefs in urban 
areas subject to land reclamation, urban run-off 
and pollution or littering. Most damaged reefs occur 
in the immediate vicinity of the major coastal cities 
and towns especially off AlQof, AlWajh and Yanbu. 

At most sites outside these areas, levels of 
injury and death of corals were low (< 6 % cover of 
dead corals). 

No evidence of mass bleaching or other 
forms of major coral mortality were found during 
surveys. Most reefs appeared to be in good 
condition. 
Predation by echinderms had no noticeable effect 
on coral cover or community composition on most 
reefs in the study area, where starfish and snail 
populations were at very low levels. Unlike the study 
area, starfish and snails were implicated in coral 
mortality in the southern Saudi Red Sea and Farasan 
Islands (Rouphael & Al Yami, 1999). 
Fish Communities 

An overall number of 338 species from 62 
families were recorded in the study area. The areal 
occurrence ranged from 8 species at AlKhowara (site 
22) to 150 species at Meqna (site 5). The most 
common family was Pomacentridae from which 32 
fish species where recorded while the least common 
families were Rhinobatidae, Torpedinidae, 
Centriscidae and Antennariidae (only 1 species of 
each was recorded). Previous studies documented 
species composition and abundance of reef fishes in 
the Red Sea. Recent diversity estimates vary greatly. 
Randall (1983) lists 325 species, although this was 
not a comprehensive systematic account, rather a 
pictorial account of common taxa. Ormond & 
Edwards (1987) record 508 species, substantially 
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less than Botros (1971) with 776 species, Dor 
(1984) with 1,000 species or Goren and Dor (1994) 
with 1248 species. Differences among these various 
estimates are in part due to distinctions in the 
definition of ‘reef fish’, with the more conservative 
estimates being based on a stricter interpretation of 
the definition. Although many Red Sea reef fishes 
have distribution ranges that extend outside the Red 
Sea, to the Gulf of Aden, Arabian Sea and greater 
Indian Ocean and Indo-Pacific regions, others are 
presently considered ‘endemic’ to the Red Sea 
(Klauswitz, 1989). Levels of endemism vary among 
different groups of fishes, being particularly notable 
in the Chaetodontidae. These endemics and other 
Arabian and western Indian Ocean species give a 
characteristic structure to Red Sea reef fish 
assemblages in comparison with their central Indo-
Pacific and eastern Pacific counterparts. Major 
threats to diversity and abundance of fishes in the 
Red Sea include increasing fishing pressure, and 
development pressures near coastal towns and cities 
(Krupp & Almarri, 2000). 
5. Conclusion  

The present study revealed that most reefs 
(ca. 91 %) of the study area ( f r o m  Haql to 
Yanbu) were in good to excellent condition in terms 
of the ratio of live to dead coral cover. There was 
little to no direct human impact (e.g. destructive 
fishing, anchor damage, coral mining or pollution) on 
the great majority of reefs, other than reefs in urban 
areas subject to land reclamation, urban run-off 
and pollution or littering. Most damaged reefs occur 
in the immediate vicinity of the major coastal cities 
and towns especially off AlQof, AlWajh and Yanbu. 
At most sites outside these areas, levels of injury and 
death of corals were low (< 6 % cover of dead 
corals). No evidence of mass bleaching or other 
forms of major coral mortality were found during 
surveys. Most reefs appeared to be in good 
condition. 
Local threats to Saudi Arabia's coral reefs originate 
primarily through industrial development and 
maritime transport. With these are associated risks of 
oil spills, land-filling, pollutant discharges, effluents 
from desalination activities and a number of other 
major impacts. Most acute damage to reefs is 
localised and restricted to offshore islands (in the 
Gulf) and around major urban areas (in the Red Sea). 
The local threats include: 
1. Oil Pollution 
2. Industrial Development 
3. Maritime Transportation 
4. Commercial and Residential Development 
5. Land-filling 
6. Dredging 
7. Water Pollution 

8. Desalination 
9. Recreation and Tourism Activities 
10. Bleaching (as a result of increase in seawater 
temperature) 
11. Changes in seawater chemistry 
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Abstract: The burdens of malaria on economic development of many tropical countries cannot be overemphasized. 
Introduction of ITN is a major effort by international bodies to reduce the problem. This study analysed the inter-
relationship between access to ITN and malaria morbidity. Data from the 2008 Demographic and Health Survey 
(DHS) were used and analyses were carried out using descriptive statistics and Two Stage Least Square. Results 
show that presence of pregnant women in the household, household size, north east, south east, and south south 
regions, number of children 5 years and under, age of household head, sex of household head, educational status, 
listening to radio, read newspaper, occupation, electricity, one room for sleeping in the household and marital status 
significantly influence access to ITN (p<0.10), while presence of a pregnant woman and number of children five 
years and under increased reported malaria morbidity. It was concluded that access to ITN may not translate into 
reduction of malaria morbidity, depending on the usage and exposure of household members to mosquito bites 
outside the nets. Efforts at reducing malaria morbidity should therefore focus on media interventions in providing 
complete information on malaria prevention. 
[Ajayi FF, Oyekale AS. Households’ Access to Insecticide Treated Nets (ITN) and Malaria Morbidity in Rural 
Nigeria: A Two-Stage Least Square Approach. Life Sci J 2012;9(4):3860-3866] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 575 
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1. Introduction 

The burden of malaria is a major threat to 
economic development in many developing 
countries. Human domestic and production activities 
including agriculture have been recognized as one of 
the reasons for increased intensity of malaria 
morbidity. This is as a result of their encouraging 
breeding of mosquitoes that carry malaria parasites 
(Asenso-Okyere et al 2009). In Nigeria, FMoH and 
NMCP (2009) noted that about 110 million medically 
diagnosed cases of malaria are recently reported 
annually. Malaria is also responsible for about 60 
percents of outpatient hospital visits and about 30 
percent hospitalization. It was further asserted that 
malaria is responsible for death of about 300,000 
children annually, while contributing about 11 
percent mortality among mothers, 25 percent 
mortality among infants, and 30 percent mortality 
among children less than five years of age. Economic 
cost of malaria is to the tune of ₦132 billion which 
form costs associated with treatment costs, 
prevention and loss of work time, among others 
(FMoH and NMCP 2009). 

Malaria has been called the major disease of 
the poor. It is an aspect of ill health that negatively 
affects adult productivity and hampers accumulation 
of human capital in younger generations (Asenso-
Okyere et al 2009). Malaria causes illness 

(morbidity), disability, or death and these can affect 
labour or resource use productivity. Because of 
current labour shortages in farm labour in many 
Nigerian rural areas, morbidity as a result of malaria 
infection and caretaking role by family members 
adversely affect agricultural productivity and 
production. It had been said that malaria reoccurrence 
in agrarian households would cause a decline in farm 
output and farm income, and cause food insecurity 
and increase in poverty (ESPD 2005). A United 
Nation’s research report observed that smallholder 
farmers in Africa shoulder the heaviest burden of 
malaria because their margin of survival is very small 
due to several limitations associated with available 
health service delivery systems. It was emphasized 
that if there is a brief period of illness that brings 
about delays in crop planting or harvesting, severe 
economic consequences may result (UN Millennium 
Project 2005). 

Egan (2001) also added that because malaria 
strikes during the rainy/harvest season, when 
workers’ productivity needs to be at its peak, the 
disease can endanger agricultural production leading 
to transient or chronic food insecurity and reduction 
in farm incomes. Another potential impact is 
reduction in farm investments as a result of high 
expenditures on malaria treatment and prevention. 
Therefore, farm households may have to spend their 
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savings, sell productive assets or borrow money to 
pay for the treatment costs which are often repeated 
as morbidity reoccurs among some other household 
members (Asenso-Okyere et al 2009). 

Malaria prevention and control have 
received the attention of international communities. It 
should be noted that over the years, there have been 
several global initiatives to control malaria. The Roll 
Back Malaria and the Abuja Declaration amongst 
others were attempts to coordinate policy makers’ 
efforts and provide more resources to reduce the 
malaria burden in the world. The strategies used 
aimed at primary prevention through vector control 
or use of personal preventive methods such as bed 
nets, mosquito repellants, chemoprophylaxis and 
effective case management and medication. 

The use of insecticide treated nets (ITNs) is 
presently considered the most cost effective method 
of malaria prevention in area where malaria is intense 
(Gikandi et al 2008; Noor et al 2007). Insecticide 
treated mosquito nets play a very important role in 
the prevention of malaria. Trials in Africa show that 
treated mosquito nets reduce the number of deaths 
among children aged less than five years by about 20 
percent. Treating mosquito net with an insecticide 
will kill mosquitoes and other disease-spreading 
insects when they make contact with the net. An 
insecticide treated mosquito net also acts as an insect 
repellent, reducing the number of mosquitoes in the 
surrounding area. This helps to control the population 
of malaria-spreading mosquitoes and protects people 
from their infectious bites. 

The pyrethroid insecticides that are used to 
treat mosquito nets have an excito-repellent effect 
that adds a chemical barrier to the physical barrier. 
This further reduces human vector contacts and 
increases the protective efficacy of the mosquito nets. 
If the vector population is reduced in this way, ITNs 
provide protection for all the people in the 
community, including those who do not themselves 
sleep under the nets (Binka et al 1998; Hawley et al. 
2003). Studies have also shown that relatively modest 
coverage (around 60 percent) of all adults and 
children can achieve equitable community wide 
benefits. ITNs thus work in this case as a vector 
control intervention for reducing malaria 
transmission. ITNs have been shown to avert around 
50 percent of malaria cases. This makes its protective 
efficacy to be significantly higher than that of 
untreated nets (Clarke 2007). ITNs were recently 
added as a malaria control policy in Nigeria and the 
government wishes to scale up its use.  

In 1998, the World Health Organisation 
(WHO) launched the Roll Back malaria and one of its 
primary objectives was to increase  ITN coverage to 
over 60 percent by 2005. This was later revised to 80 

percent coverage by 2015. However, most African 
countries recorded low levels of ITN coverage 
(Abdulla et al 2002; Nathan et al 2004; Onwujekwe 
et al 2003 and Schellenberg et al 2002). Hence, it was 
important to assess factors influencing access to ITN 
and its implication on malaria morbidity. 

Widespread distribution and use of 
insecticide-treated nets (ITNs) for the control of 
malaria has been a challenge facing Nigeria. The 
Africa Malaria Report shows that many countries are 
quite far from reaching the target of 60% ITNs 
coverage in sub-Saharan African countries by the 
year 2005, which was set in Abuja by the African 
Heads of State for the provision of ITNs to children 
under five and to pregnant women. Malaria, being the 
number one public health problem in Nigeria requires 
effective preventive efforts. Therefore, based on 
expected efficacy and efficiency, ITNs reduce the 
need for malaria treatments and the pressure on 
health services. 

Ensuring high coverage of ITNs, especially 
in rural areas remains a topical issue in Nigeria. The 
public health care system was initially used to 
distribute ITNs in Nigeria, but the coverage was quite 
low. Commercial sector distribution and social 
marketing of ITNs is being promoted in some states 
in Nigeria, but the coverage remains low. 
Community-based distribution has not been tried on a 
large scale, but it could possibly be added to existing 
strategies to successfully distribute and scale-up ITNs 
in rural areas (Onwujekwe et al 2005). Increasing the 
coverage of ITNs among vulnerable populations is 
perhaps one of the most important mechanisms for 
effective malaria control (Chuma et al 2010).  

The foregoing raises two research questions 
which this study seeks to answer. First, what are the 
factors influencing accessibility of ITNs? Second, 
what are the implications of access to ITNs on 
malaria morbidity? Provision of answers to this 
question will assist policy makers in designing 
adequate mechanisms for addressing malaria in 
Nigeria. 
2. Materials and Methods 
 Data and sampling procedures 

Survey-based 2008 Demographic and Health 
Survey (DHS) secondary data were used for this 
study. The women’s questionnaire was used in 
addition to the household questionnaire. The primary 
sampling unit (PSU) referred to as a cluster for the 
2008 NDHS is defined on the basis of EAs from the 
2006 EA census frame. The 2008 DHS samples were 
selected using a stratified two-stage cluster design 
consisting of 888 clusters, 286 in the urban and 602 
in the rural areas. A representative sample of 36,800 
households was selected for the 2008 DHS survey, 
with a minimum target of 950 completed interviews 
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per state. In each state, the number of households was 
distributed proportionately among its urban and rural 
areas.  
Methods of Data Analysis 
Descriptive Statistical Analysis 
     They include: percentage, frequency distribution 
and mean. These tools was used to profile the socio-
demographic characteristics of the households  
Logistic Regression Analysis 
The binary logistic regression model was employed 
to identify factors that influence access to ITNs. The 
binary logistic regression model is stated as: 
 
Zi = β0 + β1X1 + β2X2+ --------,+βkXk                      (1) 
 
Zi is the binary variable that defines access to ITNs 
with value of 1 if yes and 0 otherwise. ß0 is the 
intercept (constant), and ß1, ß2, to ßk are the 
regression coefficients of the predictor variables, X1, 
X2, and Xk respectively. The logistic regression model 
is widely used to analyse data with dichotomous 
dependent variables.  Hence it was considered a 
perfect model to use in this study because the 
dependent variable is dichotomous in nature. This 
method allows for maximum likelihood even when 
there is a single response to category, reduces the 
amount of computation required and directly 
estimates the probability of an event occurring, hence 
considered commendable for this study. 

It was necessary to create dummy variables 
to use the selected demographic and enabling 
variables of this study in the logistic regression 
model. All variables that had several categories were 
regrouped to facilitate easy processing of the results. 
For each of the mentioned independent variables, one 
of the original categories was assigned the value of 0 
and was taken to be the reference category in the 
analysis. This reference category was the one 
expected to have a minimal likelihood of the event. 
The probability of access to ITN were analysed in 
relation to the selected reference category. The rest of 
the categories were assigned dummy variables taking 
on the value of 1 for the respective categories and 0 
for the reference category. The independent variables 
include number of household members, number of 
children 5 and under, sex of household head, age of 
household head, regions, North East (yes  =  1, 0 
otherwise), North West (yes = 1, 0 otherwise), South 
East (yes  =  1, 0 otherwise), South South (yes  = 1, 0 
otherwise), South West (yes  =  1, 0 otherwise), 
educational status of household head (years of 
education), read newspaper or magazine (1 for yes 0 
otherwise), listen to radio (1 if yes, 0 otherwise), 
watch television (1 if yes, 0 otherwise), covered by 
health insurance (yes =1, 0 otherwise), occupation 
(agric employee=1, 0 otherwise), having pregnant 

women (yes= 1, 0 otherwise), type of cooking fuel (1 
if wood, 0 otherwise), flooring materials 1 (1 if earth, 
0 otherwise), flooring materials 2 (1 if sand, 0 
otherwise), flooring materials 3 (1 if cement, 0 
otherwise), flooring materials 4 (1 if carpet, 0 
otherwise), number of rooms used for sleeping 1 (1 if 
one, 0 otherwise), number of rooms used for sleeping 
2 (1 if two, 0 otherwise), sick people in the household 
(1 if yes, 0 otherwise), household access to electricity 
(1 if yes, 0 otherwise), marital status (1 if married, 0 
otherwise), type of fire for cooking (1 if open fire, 0 
otherwise). 
 
Table 1: Socio-economic factors of the respondents 
Educational Level Frequency % 

No education 6,339 46.16 

Primary 3,535 25.74 

Secondary 2,868 20.89 

Higher 990 7.21 

Male 12,025 86.37 

Female 1,898 13.63 

15-30 2942 21.2 

31-45 6015 43.4 

46-60 3575 25.8 

61-75 1124 8.1 

76-90 198 1.4 

>90 14 0.1 

Source: DHS, 2008 
 
Two stage Least Square Regression Model 
       This econometric approach was used to 
determine the implication of access to ITNs on 
malaria morbidity. The model is specified as: 
Yi= ß0 + ß1Zi+ ß2X2 + ß3X3+ …., ßKXK +Ui       (2) 
Yi specifies malaria morbidity which was specified as 
1 if yes and zero otherwise,  X1i, ,.......,Xki denote 
household characteristics, = ß0 ,ß1.....….. ….ß k are 
the parameter coefficients, Ui   is the error term 
captures measurement error or omitted factors. 
The above model is estimated using the Two Stage 
Least Squares (TSLS) in two stages. At the first-
stage, regress Zi (access to ITNs) on the included 
exogenous variables and the instrumental variable 
(wealth index) using Logit regression. The predicted 
values are computed from this regression. Call these 

X
^. Second-stage involves regression of Yi on the 

predicted values of the endogenous variable Zi and 
the included exogenous variable using logistic 
regression. The instrument used satisfies the 
necessary and sufficient condition. The necessary 
condition implies that the instrument must correlate 
with the endogenous variable in the equation and 
sufficient condition that the instrument must not 
correlate with the endogenous variable in the 
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structural equation. Pair-wise correlation was used to 
test for the condition of the instrument. 
 
3. Results and Discussions 
Socio Economic and Demographic Characteristics of 
Households 

This study presents information on selected 
socio-economic and demographic characteristics of 
households in rural Nigeria. Table 1 shows that 
41.16% household head in rural Nigeria have no 
education, 25.74% had primary education, 20.89% 

had secondary education, while just minority had 
higher education (7.21%). The table also indicates 
86.37% of rural households in Nigeria were headed 
by men, while 13.63% were headed by women. Also, 
age group 31-45 years had the highest percentage of 
43.4%, while age group for the greater than 90 years 
had the lowest percentage. The average age of the 
household head in rural Nigeria was 43 years. 
 
Factors Influencing Access to ITNs 
 

 
 Table 2: Logistic regression result of factors influencing access to ITN  
Variables Coefficients Standard error Marginal effects 
Constant 
Pregnancy 
Household size 
No of children 5 & under 
North East region 
North West region 
South East region 
South south region 
South west region 
Sex of hh 
Age of hh 
Pry edu 
Sec. Edu 
Higher edu 
Listen to radio 
Read newspaper  
Watch tv 
Health insurance 
Occupation  
Wood cooking fuel 
Earth flooring material 
Cement flooring material 
Carpet flooring material 
Open fire 
Marital status 
Sick person in household 
Electricity 
One room for sleeping 
Two rooms for sleeping 

-3.230282 
0.1405137* 
0.0356648* 
0.0767332** 
0.2647132** 
0.0469051 
0.4517435** 
0.5352944*** 
-0.1434803 
-0.1602343* 
-0.009312*** 
0.4498552*** 
0.6145683*** 
0.9786426*** 
0.1847302*** 
0.219324** 
0.0955269 
-0.0716642 
-0.2283824*** 
-0.1808867 
0.1134846 
0.2940763 
0.2243488 
0.3485725** 
0.2191825* 
0.0762923 
0.1705894** 
-0.242436*** 
-0.1037864 

0.3058944 
0.0805342 
0.0145457 
0.0323422 
0.105003 
0.1048574 
0.1194123 
0.1048184 
0.1325832 
0.1005032 
0.0031003 
0.856677 
0.0939357 
0.1159372 
0.0717711 
0.096524 
0.082737 
0.2727809 
0.0697977 
0.1346643 
0.2114385 
0.2086683 
0.2233116 
0.1547794 
0.1305854 
0.1528991 
0.0746421 
0.0902644 
0.765927 

 
0.0109754* 
0.0026736* 
0.0057522** 
0.0211686** 
0.0035482 
0.00396181** 
0.0472135*** 
-0.010252 
-0.0131127* 
-0.006981*** 
0.0370663*** 
0.537659*** 
0.104106*** 
0.013727*** 
0.0177437** 
0.0072875 
-0.0052161 
-0.0173097*** 
-0.0143999 
0.0084679 
0.022947 
0.0182128 
0.0231109** 
0.0152198* 
0.0058902 
0.0132285** 
-0.174081*** 
-0.0076705 

Log likelihood = -4029.6737 
Number of obs   =      13626 
LR chi2(28)     =     485.44 
Prob > chi2     =     0.0000 
Psedu R 2    =0.0568 

   

Source: DHS, 2008 
***, ** and * represent significance at 1%, 5% and 10% probability levels respectively 
 
 The logistic regression result of factors 
influencing access to ITN is shown in table 2. An 
additional insight was also provided by analysing the 
marginal effects which was calculated as the partial 

derivatives of the non linear probability function 
evaluated at each variable sample mean. 

Most of the explanatory variables were 
discovered to influence access to ITN. Pregnant 
women in the household, household size, north east, 
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south east, and south south regions, number of 
children 5 years and under, age of household head, 
sex of household head, educational status, listening to 
radio, read newspaper, occupation, electricity, one 
room for sleeping in the household and marital status 
were found to be statistically significant (p<0.10). 
Other studies have also reported the number of very 
young children in the household as a determinant of 
bed net ownership (Tanner et al; 1998; Yeneneh et 
al; 1993). 
 Virginia et al (2007) also reported age, 
household size, occupation, ethnicity and education 
as a determinant of ITN ownership. Nuwaha (2001) 
also found gender to be a significant factor. It has 
also been demonstrated that when women are 
pregnant, they fall into a high risk malaria group, and 
therefore they receive greater exposure to health 
services and gain a higher level of awareness of the 
disease and ways of preventing it (Rashed et al., 
1999). 
 Variables with negative value imply a 
negative relationship between the explanatory 

variables and dependent variable. For instance, age of 
household head was negative and significant which 
implies that as age increases the probability of 
household access to ITN decreases. South West 
region, sex of household head, occupation, using 
wood as cooking fuel and age of household head 
have negative influence on the probability of access 
to ITNs. 
 Variables with positive coefficient imply a 
positive relationship of the explanatory variables and 
dependent variable. The coefficient of number of 
children 5 years and under is positive which implies 
that as the number increases, probability of access to 
ITN also increases. The result of marginal effects 
showed that 1% increase in pregnant women in the 
household, number of children 5 years and under, 
household size will increase the probability of access 
to ITN by 1%, 0.6%, 0.3% respectively. However, a 
unit increase in age of household head will decrease 
the probability of access to ITN by 0.7%.  

 
Table 3: Two Stage Least Squares Regression results of implication of factors influencing access to ITN on Malaria 
morbidity 
Variables 2SLS OLS 

Constant                               0.27145 0.27308 
            (0.0976) (0.0975) 
ITN                    0.09310 0.00913 
 (0.0253) (0.0339) 
Pregnancy 0.08669*** 0.08805*** 
 (0.0277) (0.0274) 
Household size -0.05217*** -0.05186*** 
 (0.0050) (0.0049) 
No of children 5 & under             0.12536*** 0.12609*** 
 (0.0113) (0.0110) 
North East region 0.11901*** 0.12134*** 
 (0.0334) (0.3249) 
North West region 0.02718 0.02790 
 (0.0317) (0.0316) 
South East region 0.18802*** 0.19315*** 
 (0.0459) (0.0428) 
South south region 0.02175 0.02770 
 (0.0422) (0.0373) 
South west region -0.08206** -0.08345*** 
 (0.0412) (0.0409) 
Sex of hh 0.180096*** 0.17849*** 
 (0.0355) (0.0351) 
Age of hh -0.00655*** -0.00662*** 
 (0.00097) (0.0009) 
Pry edu -0.05660** -0.05348** 
 (0.02828) (0.0263) 
Sec. Edu -0.05522 -0.05029 
 (0.03523) (0.0307) 
Higher edu -0.11476** -0.10338** 
 (0.05894) (0.0454) 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3865

Listen to radio                        0.04459** 0.04604** 
 (0.02276) (0.0222) 
Read newspaper  0.05508 0.05853 
 (0.04111) (0.0395) 
Watch tv 0.04177 0.04300 
 (0.02923) (0.0289) 
Health insurance 0.01018 0.00922 
 (0.1152) (0.1151) 
Occupation  -0.12271*** -0.12467*** 
 (0.0234) (0.0225) 
Wood cooking fuel 0.02081 0.01919 
 (0.0476) (0.0473) 
Earth flooring material 0.0629                        0.06398 
 (0.0632)                      (0.0631) 
Cement flooring material 0.08110                       0.08379 
 (0.0643)                      (0.0636) 
Carpet flooring material 0.07588                       0.07797 
 (0.0725)                      (0.0722) 
Open fire -0.04316                     -0.03936 
 (0.0573)                      (0.0559) 
Marital status -0.10014**                -0.09775** 
 (0.0433)                      (0.0426) 
Electricity -0.03892                     -0.03705 
 (0.0508)                     (0.0295) 
One room for sleeping 0.12781***                 0.12559*** 
 (0.0272)                      (0.0251) 
Two rooms for sleeping -0.02716                    -0.02812 
 (0.0304)                    (0.0975) 
No of obs =13626 
F(28, 13597)=22.74 
Prob>F=0.000 
R-squared=0.0447 
Adj R-squared=0.0428 
RootMSE=1.1389 

Source : DHS, 2008 ***, ** and * represent significance at 1%, 5% and 10% probability levels respectively 
(Standard errors are in parentheses) 
 
Access to ITNs and Malaria Morbidity 

Table 3 presents the result of the implication 
of factors influencing access to ITNs on malaria 
morbidity under two different estimation procedures: 
2SLS and OLS, for comparison. Hausman test was 
carried out and revealed that the 2SLS is not 
significantly different from OLS. Variables that 
significantly has implication on malaria morbidity are 
pregnant women, household size, number of children 
5 years and under, sex of household head, age of 
household head, occupation, one room for sleeping in 
the household, north east, south east and South west 
regions, marital status, listening to radio and 
education. 
 However, reading newspaper, watching 
television, covered by health insurance, access to 
ITN, flooring materials, type of cooking fuel, 
household access to electricity, having more than two 
rooms for sleeping, and south south and northwest 

region were found to be insignificant and this implies 
that they do not have implication on malaria 
morbidity.  
 Insignificant relationship between access to 
ITNs and malaria morbidity could indicate low 
coverage of ITNs. It could also imply that household 
ownership of ITNs may not necessarily imply their 
usage. 
 Variables with negative value imply a 
negative relationship between the explanatory 
variables and dependent variable. For instance, a 
negative coefficient of household size means that the 
higher the number of household members, the lower 
the malaria morbidity. Variables with positive 
coefficient imply a positive relationship of the 
explanatory variables and dependent variable. For 
instance, the higher the number of children 5 years 
and under, the higher the malaria morbidity. Also, 
increasing the number of pregnant women in the 
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household increases the probability of malaria 
morbidity. These results can be explained from the 
fact that children are highly susceptible to malaria, 
having got little immunity against disease infections. 
Similarly, when women are pregnant, their immunity 
to malaria seems to reduce. Therefore, the results are 
in line with a priori expectations. 
 
4. Conclusion 

Most malaria control programs undertake a 
range of activities designed to promote access to 
ITNs. This is justified on the basis that malaria is on 
the increase and the demonstrated effectiveness of 
ITN use in reducing malaria but the success of these 
interventions depends largely on the extent to which 
factors that influence access are addressed. In this 
study, we reported factors that influence access to 
ITN and its implication on malaria morbidity. In 
terms of malaria control policy, the role of 
information campaign in promoting access to ITNs 
should not be underestimated. The result of this study 
indicates that listening to radio and reading 
newspaper will increase the probability of access to 
ITN. The reason is that information is considered a 
prerequisite for promoting good interactions between 
the health system, individuals and communities. It 
empowers individuals to make well informed 
decisions about health services use. To ensure 
utilization of ITNs by households, there should be 
massive education campaigns that should address 
how to properly use ITNs and their importance in 
malaria prevention. 
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Abstract: Securing adequate nutrition for the growing population is a major development agenda being pursued by 
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provides some nutritionalpotentials for reducing the rate of vitamin A deficiency among Nigerian children. It is also 
cost-effective given its ease of propagation, resistance to droughtand high vegetative growth. The onus rests on 
Nigerian farmers and individuals to explore these opportunities, while government provides the necessary supports 
to ensure availability of viable seeds and other technical assistance.  
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1. Overview of African Hunger and Malnutrition 
Outlook 

A major challenge facing many African 
policy makers is how to utilize scarce available 
resources in a manner that sets sustainable platforms 
for reducing hunger and malnutrition (FAO, 2010). 
Hunger results from inability to have enough food to 
eat and it is a pervasive problem that undermines 
people’s health, productivity and survival (Smith et 
al, 2006). When food consumed is of inadequate 
quality and quantity to provide the body’s 
requirements of energy, protein, fat, and vitamins, 
malnutrition sets in. These issues are pathetic because 
food is the basic need of man and its essentiality for 
mankind survival cannot be over-emphasized. A 
hungry person is not only angry but may in 
desperation get involved in some vices that can be 
inimical to society’s peaceful coexistence. These and 
lots more reasons have made policy makers around 
the world to make provision of adequate and 
sufficient food a highly prioritized development 
agenda. This is reflected in both the goals of World 
Food Summit and Millennium Development Goal 
(MDG). Specifically, between 1990–92 and 2015, the 
World Food Summit seeks to reduce the number of 
undernourished people by half, while the Millennium 
Development Goal 1 (target 1c) seeks to reduce by 
halve between 1990 and 2015 the proportion of 
people suffering from hunger.  

The online business dictionary defined food 
as “edible or potable substance (usually of animal or 
plant origin), consisting of nourishing and nutritive 
components such as carbohydrates, fats, proteins, 

essential mineral and vitamins, which (when ingested 
and assimilated through digestion) sustains life, 
generates energy, and provides growth, maintenance, 
and health of the body” (Business Dictionary, 
undated).This definition emphasizes that food is not 
just meant to fill the stomach, but after digestion it 
should be able to supply the needed nutrients that are 
required for healthy growth. Closely related to this is 
the definition of food security which is a situation 
where “all people, at all times, have physical, social 
and economic access to sufficient, safe and nutritious 
food that meets their dietary needs and food 
preferences for an active and healthy life” (World 
Bank, 1986; World Food Summit, 1996). 
International acceptability of this definition is based 
on its emphasis on income, access and utilization as 
the strong pillars upon which the notion of food 
security rests. The essence of eating food is to 
survive on the nutrients therefrom. Therefore, if food 
is not nutritious, its primary purpose of sustaining 
man would have been totally defeated.  

Some authors distinguished between food 
and nutrition security. The nutrition aspect focuses on 
caring practices, health services and healthy 
environments.This emphasizes what is more 
precisely called ‘nutrition security’, which can be 
defined as provision of “adequate nutritional status in 
terms of protein, energy, vitamins, and minerals for 
all household members at all times” (Benson, 
2004).That is why policy makers all over the world 
are very keen on how to provide food of adequate 
nutrients to the people as a major economic 
development priority. But it is pathetic to note that 
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hunger and malnutrition are responsible for higher 
proportion of child mortality in many African 
countries. Also, in many developing countries, more 
and more people are annually intricately trapped in 
the webs of malnutrition and hunger. In Africa, 
hunger remains the bane of underdevelopment 
whichever way the die is cast. This is more 
pronounced among children that are less than five 
years old (Oyekale and Oyekale, 2009). 

The implications of malnutrition for human 
development vary with the group of people affected 
at every point in time. Specifically, severe health 
consequences can result if children and pregnant 
women are among the victims of malnutrition. Shah 
(2010) noted that out of 9 million people that 
annually die of hunger and malnutrition in the world, 
about 5 million are children. Estimates by the Food 
and Agriculture Organization shows that 239 million 
people in sub-Saharan Africa were undernourished in 
2010 with 925 million people hungry worldwide. 
Africa has the second largest number of people that 
are stricken with hunger with 239 million after Asia 
and the Pacific with 578 million. Further analysis 
shows that in 2010, estimated 30 percent of SSA 
population was undernourished as compared to 16 
percent in Asia and the Pacific (FAO 2010).   

No doubt, disparities exist in hunger and 
malnutrition statistics across different regions. 
However, one clear point is that the entire region is 
endemic to poverty, hunger and under-nutrition. The 
gravity of malnutrition in sub-Saharan Africa can be 
vividly understood from the fact that 33 percent of 
the population is undernourished as against 17 
percent in developing countries. At regional levels, 
within SSA, FAO (2004) submitted that 55 per cent 
of population in Central Africa was malnourished. 
The average number of food emergencies in Africa 
per year almost tripled since the mid-1980s. This 
raises serious concern for the future given several 
uncertainties in the form of drought, flooding, 
political instability, communal crises and 
HIV&AIDS that have challenged every effort at 
attaining stable equilibrium in food production and 
supply in many SSA countries. Also, poverty is 
highly endemic in SSA where 47 percent of the 
population lived on $1.25 a day or less in 2008 
(United Nations 2012). 

Nutritional problems confronting Africa 
today are generally manifesting as micronutrient 
deficiency and protein-energy malnutrition. 
Micronutrient deficiency is now a public health 
problem with significant socioeconomic importance. 
It is not only a health problem that affects low-
income countries but constitutes significant health 
challenge in some developed countries. The segments 
of the population that are always affected are already 

vulnerable to several income and consumption 
shocks. These include women, children, the middle-
aged and the elderly (Tulchinsky, 2010). 
Micronutrient deficiency often leads to some major 
health crises some with global coverage.  

Specifically, vitamin A deficiency (VAD) 
which is widespread among young children in many 
developing countries with globally affected children 
being about 127 million children (van Jaarsveldet al., 
2005; West 2002). VAD is able to limit human 
growth, weaken body immunity, cause xerophthalmia 
leading to blindness, and increase child mortality 
(Sommer and West, 1996). Many countries therefore 
embrace distribution of vitamin A supplements, 
fortifying food and engaging in other food-based 
strategies that are aimed at enhancing vitamin A 
composition of foods. Recently, Moringa is being 
promoted as major source of food nutrients across 
many African countries. This new wave may mark 
total victory over undernutrition given the high 
nutritional composition of the vegetable.  
 
2. Nigerian Food and Nutrition Outlook 

The Nigerian agriculture is a dominant 
sector employing more than 70 percent of the labour 
force, contributing more than 40 percent of the Gross 
Domestic Product (GDP), generating foreign 
exchange earnings, supplying raw materials for 
industrial growth and providing several 
environmental functions for climatic regulation. Over 
the past few decades, several production constraints 
have limited performance of its role as the food 
supplier for more than estimated 150 million people 
in the country. It is important to emphasize that food 
insecurity in Nigeria is unacceptably high given 
enormous natural and human resources the country is 
endowed with. It should be emphasized that 
cumulative impacts of agricultural sector neglect due 
to discovery of oil and failure of several economic 
policies to achieve the set objectives were responsible 
for the Nigeria’s worsened food crisis.  

There are also enough evidences indicating 
that after the national independence in 1960, past 
administrations had made several efforts at 
transforming the agricultural sector in a manner that 
makes the country self-food sufficient. In the 1970s, 
for instance, Nigeria started the National Accelerated 
Food Production Programme (NAFPP) as the first 
well planned and conceived food crop production 
programme for small scale farmer (Okigbo, 1982). 
The NAFPP concept was articulated and launched in 
1972 but the pilot projects began in 1974. The aim 
was to make Nigeria self-sufficient in six basic staple 
food crops which were maize, rice, millet, sorghum, 
wheat and cassava by using individual farmers to 
produce and multiply improved seeds for wider 
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distribution to farmers. The programme’s great 
potential for increasing the yield of the six crops can 
be obviously assessed from the outputs of the pilot 
projects where  yields of maize and rice respectively 
increased by 115 and 100 percents when compared 
with the local breeds that were planted in Oyo State. 
The main reason for replacing the NAFPP with 
Operation Feed the Nations (OFN) which only 
succeeded as a slogan was the change in government 
(Okigbo, 1982). That is a good example of the extent 
to which workable agricultural policy intents have 
been twisted and distorted by political instability.  

Precisely, food crisis in Nigeria assumed a 
dimension of alarming proportion since the mid-
1980s. Specifically, the commencement of the 
Structural Adjustment Program (SAP) in 1986 
marked the beginning of sorrows among many 
Nigerian rural and urban households. The situation 
was so bad that food rationing and different 
unimaginable survival strategies literally turned 
“SAP” to the most popular household name. With 
drastic reduction in purchasing power of incomes due 
to increased food prices, the nutritious dishes of the 
previous years were largely desired by many 
Nigerian poor households with great nostalgia. As 
economic crisis culminated into national austerity, 
food consumption and malnutrition drastically 
worsened. Available data show that in Borno/Yobe 
states, SAP accounted for 27 percent and 33 percent 
decreases in energy and protein intakesrespectively in 
1987 (Igbedioh, 1993).  
 All the same, Nigeria formally accepted the 
desirability of food security as a goal that should be 
pursued at the national, sub-regional, regional and 
global levels during the 1996 World Food Summit. 
However, more than a decade after the above 
laudable declaration, persistent stagnation of 
agricultural production remains a major threat to 
ensuring food security. Malnutrition and food 
problems in Nigeria are highly responsive to seasons 
with more concentration in northern part of the 
country. Northern Nigeria is not only hot spot for 
malnutrition, especially among under-five children 
for its erratic rainfall or weather vagaries, but also for 
political instability resulting from several religious 
crises. Edeh (2012) reported that based on United 
Nations Children's Emergency Fund (UNICEF) 2011 
projection, about 1.1 million children will suffer from 
severe acute malnutrition in 2012 in eight countries 
comprising Chad, Niger, Mali, Burkina Faso, 
Mauritania, Northern Senegal, Northern Cameroon 
and northern Nigeria. It was noted that "poor 
nutrition jeopardizes children's survival, health, 
growth and development which slow down national 
progress towards developmental goals. The 
prevalence of global acute malnutrition (GAM) was 

found between 5 to 15 percent in all surveys across 
all states and when the situation is beyond 10%, it is 
regarded as emergency situation. Without any 
intervention, severe acute malnutrition has up to 60% 
mortality risk and children with severe acute 
malnutrition are nine time likely to die from any 
causes than those who are not". 

Malnutrition rates among children and 
women of reproductive age in Nigeria are high. 
These also vary significantly across rural-urban 
locations, geopolitical zones, and agro-ecological 
zones, thereby constituting a significant public health 
challenge (Ajieroh, 2011).Under-five mortality rate is 
still high in Nigeria due to some deficiency in vital 
food nutrients. In many instances, acute shortages of 
essential nutrients in breastfeeding mothers’ nutrition 
manifest in nutritional deficiencies in children with 
severe long-term health and developmental 
consequences.  
 Nigeria now has vision 20:2020 that seeks to 
provide a development pathway to be taken in order 
to position the country among twenty most developed 
countries in the world by 2020. Government had 
emphasized agricultural development as a paramount 
goal for achieving sustainable economic growth and 
development. This is very vital because in order to 
feed the teeming Nigerian population, provide raw 
materials for agro-based industries, and earn good 
foreign exchange from exportation of the surpluses of 
agricultural produce, Nigeria cannot afford to 
undervalue the vast agricultural potentials. It had 
been noted that due to poor agronomic practices, poor 
crop types (varieties), pests and diseases, low soil 
fertility, average crop yields per hectare on Nigerian 
farms for the various crops are abysmally low, when 
compared to the potentials for the various crops in 
agro-ecological zones. This, coupled with inadequate 
households’ incomes is hindering the potentials of the 
country’s vast agricultural crops to ensure nutritional 
adequacy. It is therefore imperative to explore the 
food utilization pillar of food security by analyzing 
the great potentials loaded in Moringa 
oleifera(henceforth referred to as Moringa), which if 
well explored can help to reduce malnutrition in 
Nigeria, especially among children and women 
performing some reproductive responsibilities. 
 
3. Outlook of Moringa’s Nutritional Composition 

There are quite a lot of leafy vegetables that 
are very popular in Nigerian diets. Due to rich crop 
combination and favourable climate, there are 
numerous vegetables that are grown in each agro-
ecological zone. Some of these vegetables have over 
the decades served several nutritional functions. Over 
and above these, a lot of these vegetables perform 
some medicinal functions that include boosting 
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digestive functions, blood purification, tapeworm 
expulsion, blood pressure regulation and relief from 
headache (Ayodele, 2005; Durugboet al., 2012). In 
addition, Nigerian leafy vegetables are the cheapest 
sources of protein, vitamins, minerals and some 
essential amino acid.  

It is also important to emphasize that while 
some of these vegetables grow wildly in some 
environments, cultivation of vegetable like pumpkin 
leaves, chochorus, celosia etc. can be extremely 
demanding in terms of labour and soil nutrient inputs. 
The growth and performance of many leafy 
vegetables are also directly influenced by seasonal 
variability in rainfall and other agro-climatic 
variables. Recent instances of climatic change have 
limited performance of some Nigerian leafy 
vegetables, making them unaffordable to the poor at 
some periods of the year.This is one of the 
advantages that Moringa has over several vegetables 
in Nigeria. Awareness of its propagation and 
nutritional values is just increasing in many Nigerian 
rural and urban areas, although it is often claimed to 
have been in use in some northern parts of the 
country for many decades. 

Typically grown in semi-dry lands, desert or 
tropical soil, it can thrive very well in every 
ecological zone in Nigeria irrespective of any already 
identified crop production constraints. It is able to 
withstand drought because the roots are able to store 
some moisture for prolonged periods of time as a 
peculiar characteristic of plants belonging to the 
family Moringaceae(Fahey, 2005). This implies that 
rainfall instability may not have pronounced impacts 
on Moringa productivity as it would have on other 
leafy vegetables. Therefore, with climatic change and 
its associated impacts on crop production, Moringa as 
a nutritious vegetable can be exempted, and it would 
not require wetland to guarantee its optimum 
performance during dry season.  

Another vital advantage of Moringa is 
ability to be propagated both sexually and asexually. 
Very rare Nigerian vegetables possess this 
characteristic. The implication is that Moringa seeds 
can be planted to have it grown as well as stem 
cuttings. Propagation by stem guarantees survival due 
to ability of the stem to withstand any severe 
environmental stress. It also implies rapid and ease of 
multiplication because plants grow faster from stems 
than from seeds. Vegetative propagation will also 
reduce pest and disease infestation that would have 
undermined survival and development of 
seedlings.Moringa begins its development as a 
seedling to forming canopies as a big tree in just few 
months. The speed of growth surpasses every cash 
crop that is known in Nigeria be it cocoa or kolanut.  

Another vital advantage of Moringa 
vegetable is the large volume of leaves it possesses 
within a very short period of time. These leaves can 
be harvested at any point in time during the year, 
making it available as food even during planting 
season when many rural households normally run out 
of food. Although nutritional composition of Moringa 
may vary with season and age of leaves, it is still 
better than the best to expect from some other major 
vegetables and food crops. Moringa has gotten no 
part of it nutritionally worthless. The stem, leaves 
and seeds all have important functions to perform in 
meeting some nutritional requirements of man. This 
also makes it poverty alleviating crop and emphasizes 
the fact that it is truly a “miracle tree”. The leaves 
can be dried and grinded for storage, while some eat 
it raw. Fresh leaves of Moringa can be cooked just 
like any other vegetables. It can be added to food like 
porridge, rice, and beans to add some exceptional 
nutrients to family diets. Moringa seeds have peculiar 
sweet taste and they are very nutritious as well.  

The nutritional compositions of Moringa are 
amazingly great. Precisely, it is commonly said that 
Moringa leaves contain more vitamin A than carrots, 
more calcium than milk, more iron than spinach, 
more vitamin C than oranges, and more potassium 
than bananas,” Protein quality of Moringa leaves 
compares favourably with that of milk and eggs 
(Fahey, 2005). Vitamin A composition in Moringa is 
vital for addressing many health challenges among 
Nigerian children.Moringatree contains many 
nutrients such as essential vitamins, essential 
minerals, amino acids, beta-carotene, anti-oxidants, 
anti-inflammatory nutrients, phytochemicals and it 
also contains both omega-3 and omega-6 fatty acids.  

Moringa can reverse the statistical 
documentations of child mortality in the world 
because Vitamin A deficiency is a common and 
widespread nutritional disorder. Prevention and 
control of vitamin A deficiency is one of the 
priorities of the World Health Organization (WHO) 
and UNICEF in their efforts towards addressing 
malnutrition in many developing countries (WHO, 
1989; UNICEF, 1990). High level of vitamin A 
deficiency had also been identified as a major causal 
factor for young child morbidity and mortality 
(Martorell, 1989). If well utilized, cost of vitamin A 
vaccines that are regularly given to children in 
Nigeria will be reduced. This is vital because it had 
been projected that inability to provide adequate 
vitamin A will result into more than 80,000 child 
death annually in Nigeria (Micronutrient Initiatives, 
undated). Therefore, losses to nation in form of 
human capital reduction would reduce and 
intellectual capability of the children can be enhanced 
by Moringa.  
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A very vital source of vitamin A among 
Nigerian rural children is palm oil (Adelekanet al, 
1997), which many urban households may have 
replaced with vegetable oil.Carrot which is another 
source of vitamin A may not be accessible to some 
rural children if not cultivated by the households and 
it is sometimes expensive and seasonal in urban 
areas.  Moringa can therefore serve as very cheap 
source of vitamin A. Babu (2000) submitted that in 
Malawians diets, Moringa not only contains more 
vitamin A, Calcium and vitamin C than cowpea 
leaves, turnip leaves, amaranthus leaves, beans, egg 
and milk, the cost is also by far cheaper. Vitamin A 
from Moringa was found to be so cheap to the extent 
that similar quantities from beans would  cost 150 
times, about 71 times for milk and  about 15 times for 
eggs. 

The calcium in Moringa can help to reduce 
bone dysfunctions among Nigerian children. Issa 
(2012) submitted that calcium deficiency can lead 
osteoporosis, reduced bone mass, hypertension and 
colon cancer among others. The implication is that 
regular intake of Moringa reduces the risk of having 
the afore-listed health conditions. Similarly, iron, 
potassium, and vitamin C that are generously found 
in Moringa are essential for several aspects of human 
body’s metabolism. The leaves and pods of Moringa 
can also facilitate breast milk production among 
breast feeding mothers.This is vital for child’s growth 
and development because some mothers give excuse 
of low milk production to reduce the length of time 
for breastfeeding.  

The protein and energy compositions of 
Moringa offer great opportunity to address protein-
energy malnutrition in Nigeria. The cheapness of 
protein and energy from Moringa if compared to 
other food stuffs makes it economical to utilize. 
Moringa seeds can also serve the purpose of water 
purification by extracting Pb(II), Co(II), Cu(II), 
Cd(II) and Ag(I) from water at a very low cost and 
very high efficiency. Removal of impurities from 
water implies better health for rural people due to 
expected reduction in incidences of water-borne 
diseases. It also reduces use of alum and its 
associated cost for water purification. 

 
4. Conclusion and future outlook 
 Malnutrition and hunger pose serious 
challenges to socio-economic development in 
Nigeria. Moringa offers some solutions due to its 
very high nutritive value, ease of growth and ability 
to withstand drought. Vitamin A deficiency among 
children and protein-energy malnutrition can be 
easily addressed by essential nutrients that are 
contained in Moringa. The onus rests on policy 
makers to promote utilization of Moringa as food in 

the urban and rural areas. Initiatives for setting up 
large scale plantations of Moringa at the state and 
local government levels should be paramount in the 
agendas of the governments. This will provide a 
platform for ensuring that Moringa products are 
readily available for people’s use. Also, awareness 
creation through several public and private media 
houses will facilitate the speed of information 
dissemination about nutritional worth of Moringa.  
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Abstract: Ensuring adequate access to healthcare services by the people is a paramount goal of health care delivery 
policies in Nigeria. One of such initiatives is the National Health Insurance Scheme (NHIS) that the government is 
test-running for ensuring adequate understanding of its modus operandi and likely constraints. This study examines 
household’s willingness to pay for National Health Insurance Scheme in Ojo Local Government area of Lagos State. 
Data were collected from 120 households using structured questionnaires that were administered by personal 
interviews. Descriptive statistics and Probit regression were used for data analysis. Results show that majority of the 
households made use of orthodox form of medicine though healthcare facilities were largely perceived to be non-
functional. Probit regression results showed that expectations of tax reduction, monthly income, marital status and 
household size, gender and impression of paying much more significantly influenced WTP (p<0.05). It was 
concluded that National Health Insurance Scheme is a laudable programme but its commencement would be 
facilitated by ensuring adequate quality of healthcare services and moiré awareness creation.  
[Omonira OF, Oyekale AS. Households’ Willingness to Pay (WTP) for the National Health Insurance Scheme 
(NHIS): The Case of Ojo Local Government Area of Lagos State, Nigeria. Life Sci J 2012;9(4):3873-3877] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 577 
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1. Introduction 

Health issues in Nigeria are paramount on 
the concurrent legislative list of the Federal 
Constitution. Hence, the absolute responsibilities for 
it fall on the Federal, State and Local Governments 
(CBN, 2000). The first national health policy was 
adopted in 1985, with a goal of bringing about a 
comprehensive health care system based on primary 
health care, which is extensive, preventive, 
protective, restorative, rehabilitative and affordable to 
every citizen. It was also to serve as a strategy to 
achieve health for all by the year 2000. Also, various 
strategies have been adopted to improve the health 
status of the people, particularly with respect to 
reducing infant and maternal mortality. However, 
health service delivery worsened in the early 1990s 
due to lack of appropriate financial commitment that 
resulted in shortage of drugs, vaccines and other 
essential medical equipments. The government had 
initially provided “Free health care” for its citizens 
funded by its earnings from oil exports and general 
tax revenue. However, the global slump in oil prices 
in the 1980s greatly affected Nigeria’s major source 
of income. Government could therefore no longer 
afford to provide free health care for its citizens. 
They however, subsequently introduced several cost 
recovery mechanism like user charges and drugs 
revolving funds. Furthermore, the introduction of the 
Structural Adjustment Programme in 1986 adversely 

affected the health sector allocation (NHIS 
Handbook, 2004). 

In government’s quest to ensure that every 
Nigerian has access to good health care services, the 
National Health Insurance Scheme (NHIS) has been 
proposed. NHIS has been on the drawing board since 
1962 (Katibi et al, 2003). Under this program, 
workers in the private and public sectors are to 
contribute 5 percent of their basic salary, with 
counterpart contribution of another 5 percent by the 
employers.  With the renewed interest and efforts at 
full commencement of the Scheme, this study focuses 
on analyzing the willingness of the households to 
participate in the proposed Scheme. This is to ensure 
that policy makers have some foresights into the 
potentials of the proposed Scheme in meeting the 
health needs of the people. 

Some studies had been carried out on health 
insurance schemes and other health-related services 
in some African countries. Bonu et al (2003) 
investigated the WTP for user fees in health facilities 
in Tanzania. The survey demonstrated that 12% of 
respondents were not willing to pay any amount of 
money for the services, while 34% were willing to 
pay TSh 100-999 and 12% were willing to pay at 
least TSh16,000. The poor, older (>46 years) and 
women were significantly less likely to be willing to 
pay. Almost one quarter of the poorest 40% of the 
population was not willing to pay. The authors 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3874 

concluded that uniform user charges may be 
regressive, adversely affecting the poor, women and 
elderly.  

Frick et al (2003) examined the willingness 
to pay for azithromycin treatment for trachoma in 
Tanzania. About 40% stated they would not be 
willing to pay any amount of money. It was 
discovered that lack of willingness was associated 
with lower maternal education and proxy indicators 
for lower cash availability. The authors concluded 
that community distribution of antibiotic for 
trachoma control needs to be free.   

Muela et al (2000) carried a qualitative 
study in Tanzania to investigate the reasons people 
may be unwilling to spend money on biomedical 
services when they spend large sums on traditional 
medicines and healing. Two points were made: first, 
when people believe they have “out of the order” 
illnesses (those caused by witchcraft or spirits) they 
feel they must consult traditional practitioners; for 
“normal illness” (e.g. malaria, diarrhea) they seek 
biomedical treatment. Second, when traditional 
practitioners are needed, there is great social pressure 
and financial support from family to pay for this, 
unlike the situation when biomedical services are 
needed.  

Mubyazi et al (2000) conducted a similar 
study in Tanzania looking at the payment 
mechanisms for the poor and the vulnerable groups in 
Korogwe District Tanzania. The result showed that 
70-80% of community leaders and focus group 
participants and 100% of health workers (private and 
government) interviewed supported the policy of cost 
sharing. Males were significantly more likely to have 
their own savings to use for payments than females 
were. Most community leaders and government 
officials were aware that waivers could be granted for 
“the poor” but patients were less likely to know about 
this. Patients had mixed opinions on whether user 
fees improved the quality; about half said all services 
improved, a quarter said all services worsened, and a 
quarter said some services improved and some 
worsened. Authors stress the need for formulation of 
an acceptable definition of “poor” for waivers.  

Shrestha et al (2004) conducted a study that 
looks specifically at willingness to pay for cataract 
surgery in Nepal. Seventy-eight patients with cataract 
(one or both eyes) were interviewed to determine 
WTP for cataract surgery. The description of the 
methods is inadequate to determine how patients 
were selected for interview or exactly what they were 
asked. Only half of those with cataract were willing 
to pay for surgery. Among these, half were willing to 
pay more than $13 and half less. Factors associated 
with unwillingness to pay included poverty, and 

unilateral cataract. Also, females were willing to pay 
less than male. 

Hengjin et al (2003) conducted a similar 
survey in Burkina Faso. The survey looked at the 
Willingness to pay for community based insurance in 
that country. The purpose of the survey was to study 
WTP for a proposed community-based health 
insurance (CBI) scheme in order to provide 
information about the relationship between the 
premium that is required to cover the costs of the 
scheme and expected insurance enrolment levels. In 
addition, factors that influence WTP were to be 
identified. Data were collected from a household 
survey using a two-stage cluster sampling approach, 
with each household having the same probability of 
being selected. Interviews were conflicted with 2414 
individuals and 705 household heads. The take- it- or 
leave- it (TIOLI) and the bidding game were used to 
elicit WTP. At the end of the survey, it was 
discovered that the average individual was willing 
was influenced by household and individuals’ ability 
to pay, household and individuals characteristics, 
such as age, sex and education.  

The main objective of this study is to 
examine the household’s willingness to pay for 
National Health Insurance Scheme (NHIS). This will 
be achieved with the following specific objectives: to 
establish households’ use of orthodox medicine in 
relation to their socio-economic characteristics; to 
examine households’ perception of the functionality 
of the existing health care facilities; to determine the 
awareness level of households on NHIS; and to 
determine the factors responsible for households 
willingness to pay for the Scheme.    
 
2. Materials and Methods 
Area of study  

Ojo Local government is located at the 
western part of Lagos State along the Lagos-Badagry 
expressway. The area falls under the Badagry 
division, which is one of the five divisions making up 
Lagos administratively. Ojo has a land size of 54 
square kilometers out of the 3577 square kilometers 
of Lagos State. The state is located on the 
southwestern part of Nigeria on the narrow coastal 
plain of the Bight of Benin. It lies approximately on 
longitude 20421E and 30221 East respectively and 
between latitude 60221N and 60021N. The rate of 
population growth is 300, 000 persons per annum. In 
the built up urban areas of metropolitan Lagos, the 
average density is 20, 000 people per square 
kilometer. It is a wetland region and has two climatic 
seasons; dry (November – March) and wet (April-
October). Ojo Local Government characterized by a 
large central market where all people resident around 
there make their food shopping. The market is 
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situated along the expressway, which extends deep 
into the street. 
 
Data collection and sampling procedures 

The study made use of primary data. Simple 
random sampling was employed for the research 
survey. The Local Government Area was divided into 
5 zones; they include Okokomaiko zone, Igbo-elerin 
zone, Sabo zone, Abule Aka zone and Alaba zone. 
Because of lack of authentic population figures for 
the zones, 30 households were interviewed from each 
of the 5 zones. However, insufficient information and 
poor response left us with only 122 households to 
work with. Data were collected on the socio-
economic characteristics of the households, their 
perception about the functionality of the health 
facilities and factors affecting their WTP for NHIS. 
 
Methods of data analysis  

The method of data analysis used in this 
study includes the use of descriptive statistics such as 
frequency distribution, mean, percentages and tables. 
Probit regression model estimation was used to 
estimate the determinants of WTP for NHIS.        
 
Probit Model Analysis 

It is an alternative log-linear approach for 
handling categorical dependent variables. Its 
assumptions are consistent with having a categorical 
dependent variable assumed to be a proxy for a true 
underlying continuous normal distribution. A typical 
use of probit is to analyze dose-response data in 
medical studies.  Like log   logistic regression, this 
study focused on a transformation of the probability 
that Y, the dependent variable equals 1 if the 
respondent is willing to pay for NHIS and 0 
otherwise. The estimated model can be stated as: 

The following were the independent 
variables: savings (N), number of dependants, other 
source of income (yes = 1, 0 otherwise), other 
financial demands (yes = 1, 0 otherwise), tax 
reduction (yes = 1, 0 otherwise), impression of 
paying much more (yes = 1, 0 otherwise), income 
(N), age of the household head, gender (male = 1, 0 
otherwise), marital status (married = 1, 0 otherwise) 
and household size. 
 
3. Results and Discussion 
Households’ use of health services 

Table 1 shows that 65 percent of the 
households had family doctors while 35 percent did 
not. This shows existing concerted efforts by the 
people to access health facilities. It also reveals their 
awareness of the health benefits in modern medicines 
as against orthodox traditional ways of treating 
diseases. The table also shows that 57.5 percent of 

the households in the study area visited hospital when 
there was incidence of illness. This shows that a 
considerable number of the total households in the 
study area made use of hospital when ill. However, 
26.6 percent visited hospitals for medical checkup 
while 15.0 percent were there for medical advice. 
Also, 86.7 percent of the households in the study area 
visited the hospital whenever the need arose while 
10.0 percent indicated to have visiting hospital twice 
per week while 1.7 percent visited once in a week 
and two weeks. It also shows that 52.5 percent of the 
respondents made use of government hospitals while 
47.5 percent utilized the services of private hospitals. 
 
Table 1: Distribution of households on usage of 
medical services  
Family Doctor Freq % 
No 42 35 
Yes 78 65 
Reasons for visiting 
hospital 

  

Illness 69 57.5 
Medical Check up  32 26.6 
Medical Advice  18 15.0 
Illness & medical check 
up 

1 0.8 

Frequency in hospital   
Once a week 2 1.7 
Twice a week 12 10.0 
Once in two weeks 2 1.7 
Whenever need arises 104 86.7 
Type of hospital    
Government hospital 63 52.5 
Private Hospital  57 47.5 
Source: Field Survey, 2006 
  
Households’ perception of the functionality of 
healthcare facilities 

This section is aimed at establishing 
households’ perception of the functionality of the 
healthcare facilities in the communities. Table 2 
below shows the different levels of perception of the 
households that were interviewed. Likert scale was 
used to rank their perception level. The results show 
that 4.2 percent of the households indicated that the 
health facilities were still in good working condition 
and functioning, while the number of households that 
held the view that the healthcare facilities were in 
poor state is very high, this recorded 50.8 percent of 
the households. This implies that majority of the 
households in the study area believed that health 
facilities were in poor state. They also held the view 
that government has not done anything to improve 
the poor state of the health facilities in their 
communities. The results of awareness level of the 
households about National Health Insurance Scheme 
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(NHIS) are also presented in table 2. It shows that 
only 37.5 percent of the households were on the high 
awareness level strongly aware about the NHIS, 
which is about 37.5 percent of the total respondents. 
27 households are observed not to be aware at all 
which is 22.5 percent of the respondents, while 48 
household which is 40 percent of the total 
respondents are aware, but they are partially aware of 
the programme. This implies that the awareness level 
about NHIS in the study area is quite high. 
 
Table 2: Perception scale of households about 
functionality of health centers and NHIS Awareness  

Functionality Frequency % 
10 – 20 (Low) 5 4.2 
21 – 30 (Moderate) 54 45.0 
> 30 (High) 61 50.8 
Awareness   
10 – 20 (Low level) 27 22.5 
21 – 30 (Moderate level) 48 40.0 
> 30 (High level) 45 37.5 

Source: Field survey, 2006. 
 
Factors influencing households’ WTP for NHIS 

Probit model was used to determine the 
willingness to pay (WTP) for the NHIS. Households’ 
savings, number of dependants, other source of 
income, meeting other demands, tax reduction, 
monthly income (salary), age of household head, 
gender, marital status and household size, all are the 
independent variable. The dependent variable is the 
willingness to pay (WTP). The model produced a 
good fit of the data as shown by statistical 
significance of the computed Chi Square (p<0.01).  

Reduction of tax, monthly income, marital 
status and household size were statistically 
significant (p<0.05), while gender and “impression of 
paying much more” were statistically significant 
(p<0.01). The positive relationship between tax 
reduction and the willingness to pay indicates that 
household will be willing to pay for NHIS if tax was 
reduced from 5 percent to a lower percentage. They 
were of opinion that if the tax was reduced, their 
income would be enough to meet their immediate 
needs and still have enough for savings. However, 
the negative relationship between households’ 
impression of paying much more than the usual 
healthcare service, and their WTP implies that 
majority of the households did not think that NHIS 
would cost more than the previous form of healthcare 
services which they were using. However, this 
impression did not affect their willingness to pay for 
NHIS. 

Households’ monthly salary had positive 
effect on WTP. It was found that majority of the 
respondents in the study area did not have other 

sources of income. It was recorded that only 3 
respondents earn close to N40, 000 on the average. 
This implies that majority of the households here are 
low-income earners with an average salary of about 
N15, 000. It was however concluded that households 
with low-income may not be willing to pay for NHIS 
because of insufficiency of their income to meet 
other financial demands. 

The parameter of gender had negative 
relationship with households’ WTP. This implies that 
female headed households had higher probability of 
WTP for NHIS. The parameter of marital status had 
negative relationship with households WTP. This 
implies that married households had lower 
probability of WTP. The positive relationship 
between household size and the WTP for NHIS 
implies that the more people in a household the 
higher their willingness to pay. It was deduced from 
the study that a household with 4 children under 18 
years will be willing to pay for the programme than a 
household without or with just one child. This means 
that a household will want more people to be covered 
under this programme so as not to be cheated. 
However, a household with just one child might not 
be willing to pay for the programme. 
 
Table 3: Probit results of the determinants of 
households’ WTP for NHIS 
Variables Coefficient      t- value 
Constant   0.305 .359    
Savings 0.007    .613 
Dependants 0.062 .935 
Income -0.238 -.798 
Other demands 0.219 .635 
Tax reduction 0.735* 1.941 
Pay more -0.850*** -2.755 
Salary 1.025** 2.152 
Age -0.027 -1.099 
Gender -0.788** -2.516 
Marital status -1.090** -1.996 
Household size 0.229** 2.057 
Diagnostic tests: Log likelihood function = -
62.27487; Restricted log likelihood = -84.41636; 
Chi-squared = 44.28296; Overall significance level = 
0.001  
 
4. Recommendations and Conclusion  

The study examines household’s willingness 
to pay for National Health Insurance Scheme in Ojo 
Local Government area of Lagos State. It reveals that 
majority of the households made use of orthodox 
form of medicine. This study also reveals that 
majority of the households perceived that healthcare 
facilities in their respective communities were non-
functional. Not many households were aware about 
the programme and tax reduction, monthly income, 
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marital status and household size, gender and 
impression of paying much more significantly 
influenced WTP (p<0.05).  

In view of the growing cost of health 
services in the century, this study recommends that 
the government should try as much as possible to 
ensure functional tax system whereby the rich 
compensates the poor. This will encourage the low-
income earners to be willing to pay for the NHIS. 
Another issue to be considered is the area of the 
health facilities available in our hospitals. The 
government should ensure that there is total 
overhauling of the health care centers. Obsolete 
medical equipments should be replaced with modern 
ones. This will go a long way in influencing 
households’ WTP for NHIS. The level of awareness 
should also be increased through mass media and 
other public enlightenment programmes. 

In conclusion, the National Health Insurance 
Scheme is a laudable programme put in place by the 
Federal Government to ensure that the quality of 
healthcare services is improved for the citizenry and 
also ensure equitable distribution at an affordable 
cost. However, the government should ensure that 
there is continuity and consistency as the programme 
kick starts.  
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Abstract: Environmental resources provide economic benefits to man though these are sometimes difficult to value 
due to missing markets. This study estimated total economic use values of Addis Ababa Zoo Park using the 
Individual Travel Cost Method (ITCM). Data were collected from 158 visitors using structured questionnaires to 
estimate the value of viewing. Data were analyzed with descriptive statistics and truncated Poisson model. The 
results show that travel cost, monthly income and number of dependents significantly influenced demand for 
recreational site (p<0.10). Potential annual use value of the park was estimated at Birr11,767,287 per annum. The 
findings are critical in assisting policy makers to fashion out adequate investment profile for ensuring appropriate 
pricing of the wildlife.  
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1. Introduction 

Natural and environmental resources 
provide a complex set of values to individuals and 
benefits to the society. Protected areas, for example, 
offer scenic panoramas and radiant sunsets, 
exhilaration of white-water canoeing, the total 
serenity of wilderness trek, educational and spiritual 
values.  There are different types of protected areas 
which are designed to give different services to the 
public. These include national parks, zoological 
gardens, cultural and historical parks, scenic or 
natural parks, amusement parks, children parks, sport 
parks, botanical gardens and nurseries. Both national 
parks and zoological parks are mainly used for 
protecting wildlife, but they serve different goals. In 
the national parks or sanctuaries, wildlife lives within 
a natural forest and there is no limitation on their 
movement from place to place whether in search for 
food or mates. On the other hand, since zoological 
parks are mostly found in towns, wildlife animals are 
forced to be incarcerated and dependent on humans 
for survival. Zoological parks are useful in protecting 
wildlife from dangers and increasing their number 
through breeding and close monitoring. Besides, 
zoological gardens create wildlife conservation 
awareness to the public and are very important for 
research and educational purposes (Carson, 2000; 
Bateman et al., 2001; Tarfasa, 2007; Yalemzewd, 
2007). 

Zoological parks and botanical gardens have 
other advantages beside their primary activity of 
preserving and conserving wildlife. First, they serve 
as sources of income. For example, bird watching or 
birding in North America contributes more than $20 

billion each year (Fish and Ervice, 1982). Second, 
they create job opportunities for the local community. 
Finally, establishment of zoos and botanical gardens 
motivate other investments such as gas stations, 
hotels and parking services in the neighborhood. 
Despite all these benefits, the conservation activities 
done by the recreational authorities and the society’s 
contribution are limited. A majority of people in 
developing countries would like a better natural 
environment, less air pollution, more peace and 
serenity, cleaner beaches, more nature reserves and 
greener electricity production.  

Unfortunately, those same people also need 
better roads and railways, more new homes to be 
built and low taxes to pay. Besides, many human 
activities are competing with the environment; for 
example, an increasing demand for agricultural land 
due to population growth puts pressure on wildlife, 
while an increase in number of industries results in 
water, noise and air pollution. Nevertheless, most 
people are not willing to compensate for the loss of 
environmental resources and even, if people are 
willing to pay for the benefit they derive from 
environmental services, getting the appropriate price 
for environmental resources is a bit difficult due to 
the absence of appropriate markets. It is the failure of 
the market system to allocate and price resources and 
environmental services correctly that creates the need 
for environmental valuation in order to guide policy 
makers (Byrne et al.,2003; Bowker and Leeworthy, 
1998; Shaw, 1992). 

Although Ethiopia is among the world 
leaders in terms of richness and endemism of 
mammalian species, the economic values of these 
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resources are still unknown. Because of absence of 
markets for these resources, their economic 
contributions to the development of the economy are 
undervalued. This has affected the sector negatively 
through limited conservation activities done by the 
responsible bodies. The wildlife population in 
Ethiopia has diminished over the last century, both in 
amount and distribution through hunting and land 
clearance for farming. Land degradation due to 
overgrazing is also intense and a vital contributing 
factor (Cameron, 1996; Cameron and Trivedi, 1998; 
Gizaw, 2007; Phillips, 1998; Shaw 1992; Mesfin 
2010). 

This study analyzed the economic values of 
wildlife resources inAddis Ababa Lions’ Zoo Park. 
This study can be justified for some reasons. First, 
the zoological garden is a potential tourist destination 
because it is situated in Africa’s administrative 
center. Therefore, it has potentials to generate high 
income and support for the tourism sector if 
appropriate valuation is employed. Second, this study 
seeks to contribute to a policy design for 
appropriately managing the Park through budgetary 
allocations by estimating the willingness to pay. This 
will also assist in adjusting the entrance fees in a 
manner that reflects economic and social 
costs/benefits. 

The general objective of the study is to 
examine the total economic value of wildlife at Addis 
Ababa Lions Zoo Park and its contributions to 
national economic activity. The specific objectives 
are to determine the optimum entrance fee to the park 
and assess the socio-economic and demographic 
characteristics that influence people’s willingness to 
pay for use value. In the remaining parts of the paper, 
methodology, results and discussions and conclusion 
were presented. 
2. Materials and Methods 
Sources of data 

Data were collected from 150 visitors to 
assess consumers’ economic surpluses for the direct 
use value The sample individuals were obtained from 
those visitors on the site during the survey. The 
respondents were randomly selected in the Park for 
interview after obtaining the consent of the authority 
of the zoo. The enumerators were in the Park in the 
morning till evening, and data collection took about 2 
weeks including week-ends. Although interferences 
of the enumerators would have constituted some 
disturbance to the respondents, these were reduced by 
targeting the interviews with them while relaxing 
after going through the garden. 
Individual Travel Cost Method 

The travel cost method was used to estimate 
the recreational use value of the Park.In a model of 

single-site travel cost method (TCM), it is assumed 
that an individual’s utility can be expressed as: 
� = �(�, �, �).1 (1) 

Where U is the individual’s utility, X is the 
aggregate consumption, L is leisure and y is number 
of trips. The study further assume weak 
complementarity of trips with quality at the site, q. In 

other words,
��

��
= 0	when 	� = 0 (when a person does 

not visit the site, his or her utility is not affected by 
its quality), and y is increasing in q. The individual 
chooses X, L and y to maximize utility subject to the 
budget constraint:  
�× [� − � − �(�� + ��)]= � + �� × �							      .2 

where Wis the wage rate, T is total time, t1 is travel 
time to the site, t2 is travel time to home, f is the 
access fee (if any) and Py is the full price of travel. 
This model further assumes that travel time and time 
spent at the site are exogenous, that there is no utility 
or disutility from traveling to the site, and that each 
trip to the site is undertaken for no other purpose than 
visiting the site. It also assumes that individuals 
perceive and respond to changes in travel costs in the 
same way they would to changes in a fee for being 
admitted to the site. Finally, the model assumes that 
work hours are not flexible.  This yields the demand 
function for trips:  
�∗ = �∗����																																								                     .3 

Where �� =
�

�
× ℎ���������(�� + ��) +

�������������ℎ�����������������. 1																					.4 
In this study, it is assumed that the demand 

function for trip is semi log because when compared 
with other functional forms like linear, quadratic and 
log-log forms it is highly efficient according to many 
studies. Englin (1995) compared linear, quadratic and 
semi log forms and got semi log is better in 
explaining the TCM demand function. Haab and 
McConnell (2003) deduce that semi log and log-log 
functional forms are preferred to other types of model 
specifications since they reduce heteroscadesticity 
and multicoolinrearity problems, and gives efficient 
and consistent estimates. 

To estimate the demand equation, it is 
necessary to ask a sample of visitors to report the 
number of trips they took in a specified period, cost 
per trip, wage and other individual characteristics that 
might affect the demand for visits to the site. Once 
the demand function has been estimated, the 
consumer surplus provides an approximation of the 
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4
× ℎ�����	����	(�1 + �2)	is the opportunity cost 

of travel time. The study takes ¼ of wage rate since 
many visitors visit the park during weekends and as a 
result the opportunity cost of time is small. 
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welfare associated with visiting the site. Formally, 
based on the demand function equation, the consumer 
surplus is equal to the area below the trip demand 
function and above the travel cost function. 
Estimation of the demand function and consumer 
surplus for the actual visitors is done using the count 
data model. 

The non-negative and integer nature of trip 
demand suites the count data model to estimate 
recreational benefits. The application of count data 
model to assess recreation site demand by adopting 
on-site survey encounters the problems of asking the 
frequency of visits and truncated non-user samples. 
So, the study follow Shaw’s (1988) on-site Poisson 
model to correct for these two evaluation problems. 
Moreover the study employed semi log functional 
form to estimate the recreational demand of the site. 
The total travel cost and other socio-economic 
variables are included in the model as independent 
variable. Total travel cost contains transportation 
costs of visitors, converting round-trip distance from 
home to destination site into ETB and opportunity 
cost of time. Without estimating travel time for a 
recreation site, the consumer surplus of benefits will 
be underestimated. The functional relationship is 
presented below: 
��	(�) = �� + ���	���� + �������� +
��������	�������� + ����� + ��group +
β
�
RSW + β

�
age +∈�																											                        .5 

Where, ��	(�) = the expected number of 
trips (in logarithm) which is the dependent variable. T 
cost is the sum of travel cost and time cost of travel 
including a return in ETB, Income is monthly income 
of visitors in ETB, travel distance is the total travel 
distance in kilometers, including a return, RSW is the 
relationship with wildlife as dummy variable (1= 
relationship with wildlife, 0= no relationship with 
wildlife), age is visitors age, group is the travel 
characteristics as dummy variable (1=group, 
0=single), SUP is the number of people that the 
respondent supports, �� is the constant term, ∈� is the 
residual term which has a normal distribution with 
mean zero and variance δ2 

The primary aim of travel cost method is 
finding the use value of recreational demand benefits 
and computation of consumer surplus for each 
recreational trip.  The appropriate recreational 
demand function is derived from the regression result 
between the expected number of trips and travel cost. 
Estimation of the Demand for the Recreational 
Experience and Welfare Calculation 

The study used the estimated coefficient of 
travel cost to calculate the welfare measures. 
Basically there are two steps to arrive at the final 
welfare of the visitor. The first step is estimating the 
demand relationship for the recreational benefit. This 

is done by relating the number of visit with the travel 
cost. 
The linear semi log travel cost model hypothesis is:  
ln	(��) = ��	 − ��������	�����	 + ∈�				                   .6 
Where ��= individual i’s annual visits to Addis zoo 
park, ������	�����	 = Travel cost for individual i 
measured in ETB, β1 is the constant term, β0 is the 
coefficient of the travel cost 
∈�= residual and which has a normal distribution with 
mean zero and variance δ2 
3. Results and Discussions 
Descriptive analysis visitors’ characteristics and 
park attributes 
Based on the survey data, demographic and travel 
characteristics of the visitors are presented in Table 1. 
 
Table 1: Distribution of the visitors’ demographic 
and travel characteristics 

Variables  Frequency  (n 
= 158) 

Percent 
(100%) 

Sex Male 88 55.7 
Female 70 44.3 

Marital status Married 33 59.5 
Unmarried 125 40.5 

Education 
level 

Below Degree 83 52.6 
Degree and 
above 

75 47.4 

Preferred day 
of visit 

Weekdays 21 13.3 
Weekends 125 79.1 
Public holiday 12 7.6 

 
The results in table 1 show that 55.7% of the 

visitors were male and 44.3% were female. In the 
past, women were mostly engaged in domestic chores 
and hardly got the opportunity to attend school. The 
rise in the number of females in the recreational areas 
as visitors is an indicator of change in the society’s 
attitude toward the gender division of different 
activities. Broadly speaking, couples spend most of 
their leisure time in recreational areas. This study 
also shows that 59.5% of the visitors are related or 
married, whereas single and divorced visitors 
together account 40.5%.Level of education among 
the sampled respondents is almost similarly 
distributed. About 47.4% of respondents have at least 
a first degree and above while 52.6% of the 
respondents have lower level of education.  

Table 1 also reveals that 79.1% of the 
respondents preferred to visit Addis Zoo Park during 
weekends and 13.3% and 7.6% of the respondents 
preferred to visit during week days and holidays, 
respectively. This shows that many visitors prefer to 
visit the park during their leisure time to working 
time. This finding supports our previous conclusion 
in the methodology section on the opportunity cost of 
time as one fourth of the wage rate.  
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       Since many visitors have preferred to visit the 
site during their leisure time the study takes the lower 
bound, which is one fourth of the wage rate, as an 
opportunity cost of time. Table 2 shows that almost 
three quarters of the respondents made small number 
of trips to Addis Zoo Park with 74.1% and high 
number of trips account only 5.1%.The table also 
shows that 55.7% of the visitors visit the site with 
their families and relatives and 44.3% were lonely 
visitors.  Relatively high number of lonely visitors 

made a small number of trips as compared with 
visitors who were traveling in a group. For example 
37.4% of the lonely visitors made small number of 
trips but group visitors made only 36.7%. On the 
contrary, 3.2% of the group visitors made many trips 
while lonely visitors made only 1.9% of the total 
respondent. This indicates that when people travel to 
recreational areas with a group then there will be a 
tendency to make more trips than lonely visits. 
 

 
Table 2: Cross tabulation of visitors travel characteristics and number of trips 
Number of trips (per year) Visiting alone or in group Total(%) 

Alone (%) In group (%) 
Small number of trips (1-23) 37.4 36.7 74.1 
Medium number of trips (24-49) 5.1 15.8 20.9 
High number of trips (50-80) 1.9 3.2 5.1 
Total (%) 44.3 55.7 100 

 
Table 3: Cross tabulation of visitors level of satisfaction and number of trips 
Number of trips (per year) Satisfaction level  Total(%) 

Better than expected (%) As expected (%) Worse than  expected (%) 
Small number of trips (1-23)  10.8 54.4 8.9 74.1 
Medium number of trips (24-49) 1.9 18.4 0.6 20.9 
High number of trips (50-80) 1.2 3.8 0.0 5.1 
Total (%) 13.9 76.6 9.5 100 

 
As depicted in table 3, many visitors were 

satisfied with the environment and the service 
delivery in the park. 90.55% of the visitors reported 
that they were satisfied with their stay in the park. 
9.5% of the visitors responded that the park services 
were worse than their expectations and they only 

made small number of visits. More number of visits 
were made by those visitors that were satisfied with 
the park services. Table 4 identifies aspects of the 
park which attracted the visitors, and the respective 
number of trips made. 
 

 
Table 4: Cross tabulation of attracting part of the park and number of trips  
Number of trips (per year) Attracting part of the park (AP) Total 

(%) Existence of endemic 
wildlife (%) 

Its green environment 
(%) 

Its recreational 
service (%) 

Small number of trips 
(1-23) 

Within AP 74.6 72.2 71.4  
From Total 59.5 8.2 6.4 74.1 

Medium number of trips 
(24-49) 

Within AP 19.8 27.8 21.4  
From Total 15.8 3.2 1.9 20.9 

High number of trips 
(50-80) 

Within AP 5.6 0 7.1  
From Total 4.4 0 0.6 5.1 

Total (%) 79.7 11.4 8.9 100 

 
Addis Ababa lion Zoo Park is the only 

recreational zoo park in Ethiopia, the only wildlife 
reserving area in Addis Ababa and a home to some 
endemic animals. The lions in Addis Ababa zoo are 
the only traits in Ethiopia which attracts many 
national and foreign visitors. The existence of 
endemic wildlife attracts many visitors as shown in 
table 4 with 79.7%out of which 74.6% of the 
respondents made small number of visits. This 
indicates that even if they are attracted by the 
existence of endemic animals in the park, the small 

number of endemic animals found in the park is also 
the main reason for the respondents’ disappointment.  
Results of Truncated Poisson Regression 

The econometric model presented in this 
section attempts to make some analysis and make 
inferences based on the information obtained from 
the sampled visitors. The robust regression result 
from truncated Poisson model is presented in table 5 
below. 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3882

Table 5: A maximum likelihood estimation of the truncated Poisson regression  
Explanatory variable Expected 

coefficient Sign 
Truncated Poisson 
coefficient 

p-value Marginal 
Effect 

Mean Value 

Distance Travel - -0.003   (0.006) 0.647 -0.006 10.332 
Sup - -0.112   (0.049) 0.023** -0.227 1.114 
Age - 0.007   (0.012) 0.528 0.015 27.563 
Income + 0.0001   (0.0001) 0.082* 0.0002 1632.089 
Total travel cost (T cost) - -0.026   (0.006) 0.000*** -0.052 22.624 
RSW + 0.034    (0.152) 0.824 0.069 0.158 
Group travel + 0.064   (0.122) 0.602 0.129 0.563 
Constant  1.044   (0.299) 0.000 - - 

*** 1 percent level of significance, ** 5 percent level of significance, * 10 percent level of significance (numbers in 
parenthesis are standard errors)  
 

The truncated Poisson model is selected as 
an appropriate model that fits our data because of the 
absence of over dispersion problem. Over dispersion 
occurs when the variance is larger than the mean for 
the data. This may be due to few respondents making 
a large number of trips while most respondents 
making only a few. The mean of the visitation which 
is 2.533 is higher than the variance of the visitation 
0.847, an indication of absence of the over dispersion 
problem. Furthermore test of over dispersion was 
made and the result shows that the dispersion 
coefficient alpha (ά) is 9.99e-24 and the p-value fails 
to reject the null hypothesis that says the value of 
alpha equal to zero or there is no over dispersion 
problem. Moreover, log-likelihood ratio test and the 
pseudo-R2 value are used to test the significance of 
the model. The pseudo R2 for truncated Poisson 
model is 10.87. The log-likelihood ratio (LR) test is 
formally more preferred to test the significance of the 
model. The calculated LR Chi Square (50.82) is 
statistically significant (p<0.01). Therefore, null 
hypothesis that all parameters are zero can be 
rejected.  

The demand function of the independent 
variables includes travel cost, travel distance, income, 
SUP, RSW and age. It is expected that travel cost, 
travel distance, SUP and age are negatively 
correlated with the number of visits; and income, 
group and RSW positively correlated with the 
number of visits. The most important coefficients in 
this study for the purpose of gaining consumer 
surplus measures is the travel cost. The travel cost is 
the sum of all travel cost expenses including the 
travel time cost. The travel cost coefficients have 
registered the expected signs, negative sign, and is 
significant at 1 per cent significance level. The travel 
cost coefficients are consistent with the demand 
theory, which stipulates that when the price of travel 
increases then the number of visits will decrease.The 
negative sign is expected because as the costs of 
travel to the site increase, one is expected to take 
fewer trips per annum, ceteris paribus (given a fixed 

level of income). An increase in the travel cost by 
one birr will decrease the number of visits made to 
the site approximately by 5%. This means that people 
living closer to the site made many trips while those 
living far from the site made fewer trips. 

Visitors’ monthly income is also considered 
as one of the main variables that affects the number 
of visits positively. This seems reasonable, because 
when the income of an individual increases then the 
individual might be willing to substitute wage for 
leisure.  On the other hand it is natural that people are 
willing to pay more for normal goods when their 
income increases. As described in table 4.9, the 
coefficient for income is significant at 10% 
significant level. As the income of the visitors’ 
increases by one birr then the number of visits are 
expected to increase by 0.01%.  However, the 
marginal effect of income on number of visits is very 
small which is due to the reason that the entrance fee 
to the park is very small, which is two birr. As shown 
in the appendix section, many visitors who made 
many trips are those who come from places near the 
site and therefore, they value their on-site expenses 
including entrance fee for their decision to visit or 
not. The onsite expenses are very small including the 
entrance fee which weakens income as the main 
determinant variable on the number of visits. As 
visitors income increases to higher level people also 
prefer clean and attractive environment during their 
time of visits. But as it illustrated in the appendix 
section almost 50% of high income group visitors are 
dissatisfied because of the environment and they 
made very small number of trips. For reasons 
outlined above, monthly income of visitors is an 
important variable but has a very small effect on the 
decision to make more or fewer trips. 

Similarly, the variable SUP also registered 
the expected sign and significant level. The variable 
SUP is significant at 5% significant level. As the 
number of people an individual is supporting 
increases then the number of visits that he/ she makes 
will decrease and this is also consistent with the 
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theory of demand. When a visitor decides to support 
one more individuals at the margin then his 
willingness to visit the park will decrease by an 
approximate value of 22%. The first thing to note 
about this result is that, the magnitude is very large 
which could be because of two reasons. First when an 
individual supports his household members, he is 
devoting his income that might be used for visits and 
as a result the number of visit will decrease since the 
two goods are very competitive. Second, most 
importantly when an individual supports his 
household members, he is also scarifying his leisure 
time. This indicates that the variable SUP affects the 
number of visits from two directions. 

The estimate of the RSW, distance travel 
and group coefficient produced the expected sign, but 
the estimated effect of the variable age did not. 

However, all these variables are not significantly 
different from zero. 
The estimated demand function for Addis Ababa 
lions Zoo Park can be expressed as: 
� = ��.����.����																																																									.7 

The second step in the estimation of the 
welfare of an individual for a trip is finding the area 
under the estimated demand function which gives the 
recreational benefit flowing to each individual. The 
area of this demand function is estimated by 
integrating the inverse demand function between zero 
and the average number of visit.  The result from this 
estimation gives the recreational value for average 
number of visits. Table 6 gives the result of the above 
estimation.  

 
Table 6 Result of recreational value estimation and consumer surplus 

Recreational value for average visit Recreation value per trip Average consumer surplus per trip 

52.375 ETB 20.95 ETB 10 ETB 

Source: Own computation 
 

As shown in table 6, the recreational value 
for the average visit for truncated Poisson model is 
52.375 ETB. Therefore the recreational value of the 
site per visit per person is estimated to be 
approximately 21 ETB. The annual report of Addis 
Zoo Park shows that the total number of visits to 
Addis Ababa lions Zoo Park in the last 12 months is 
560,347 visits. Therefore, the annual on site 
recreational value can be calculated as 21 ETB 
x560,347 visit, which gives 11, 767,287 ETB 

The last task in the measurement of welfare 
is finding consumer surplus. Consumer surplus is a 
widely accepted measure of net social benefit. It 
represents the difference between an individual’s 
willingness to pay and actual expenditure for a good 
and service. With count data models, the procedure 
most often used is to calculate per trip consumer 
surplus (Creel and Loomis 1990). Per trip measure 
can be multiplied by the estimated number of trips in 
a year to obtain the aggregate consumer surplus of 
access to a given site or sites, in general or for a 
specific activity. The method establishes a 
relationship between the costs (the price) incurred by 
travelers to a site and the number of trips taken. This 
relationship is further exploited to derive Marshallian 
Consumer Surplus (CS) for access to the park for 
recreation experiences, by integrating the area under 
the demand recreation curve and above average travel 
cost 22 ETB.  The result for average consumer 
surplus per visit as depicted in the table 6 is 10 ETB. 
Aggregate consumer surplus is obtained by 
multiplying the per trip consumer surplus of the 

visitors for the total number of 560,347 visits for the 
last 12 months, which is approximated to 5,603,470 
ETB. 
4. Conclusion and Policy Implications 

This study analyzed the total economic 
value of Addis Ababa Zoo Park. This has been 
necessitated because of the economic importance of 
the development of tourism. Specifically, the tourism 
industry provides a number of economic returns in 
the form of foreign exchange earnings, employment 
generation, individual income and government 
revenues. In this regard, the potentials for using 
wildlife as an instrument for economic growth and 
development are quite enormous. However, these 
have not been fully explored both in Ethiopia and in 
other developing countries. Although some 
developments have been recently witnessed in the 
sector, wildlife is still largely considered from the 
limited aesthetic and touristic functions. In this 
respect, valuation can show, and quantify, the actual 
and potential contribution of wildlife to national 
economic growth, employment and income, to local 
livelihoods, to commercial profits and to industrial 
activities; and has shown how this information can be 
used to influence and mainstream development 
decisions and economic indicators. 

This study attempted to measure the use 
value of wildlife through the employment of the 
travel cost method. The use value of wildlife 
estimated from data collected through the TCM, 
which helped to find the current recreational benefit 
of the park. The regression results showed that travel 
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cost, monthly income and SUP are important 
determinants for the recreational demand of the site.  

The TCM is used extensively to value non-
commercial outdoor recreational sites which have 
nominal access fees to inform decisions to invest in 
public recreation sites. Using travel cost method, the 
study attempted to quantify the benefits associated 
with the non-consumptive use of Addis Ababa Zoo 
Park. To increase number of visitors to the park while 
there is lack of awareness among visitors on the 
importance of wildlife, the results of the study could 
be useful to park management in setting appropriate 
conservation fee.  

For TCM, an on-site truncated Poisson 
model of TCM is adopted to evaluate the use value of 
wildlife by calculating the consumer surplus. As 
estimated by the count data model, the study found 
the mean consumer surplus per trip to be 10 ETB. 
This demonstrates the magnitude of benefit provision 
by visitors and some proportion of revenue foregone 
at current pricing rates. This surplus represents only 
one category of total recreational value but it is 
sufficient to overturn approximate estimates of the 
opportunity cost. And the total recreational value of 
the park is approximately estimated to be 11, 
767,287ETB per annum and the total recreational 
benefit or consumer surplus is estimated to be 
5,603,470 ETB per annum.  

The implication of the findings is important 
as a guideline to assist the park management or 
decision-makers in order to meet the sustainable use 
of wildlife through conservation activities. The result 
of this study may also be incorporated in the 
economic analysis for determining the viability of 
conserving wildlife of the park in the long run. 
However, future research is necessary to fully 
examine the robustness of the welfare values derived 
from the park to be used for management decision in 
the long run. Furthermore, the estimated benefits 
obtained from this study can be transferred to other 
similar parks for the purpose of policy or 
management decisions to affect the target resources.  
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1. Introduction  

For the development of any economy, 
availability of human, financial and natural capital in 
quantity and quality is very crucial. Among those 
capital assets, human capital is considered as a strong 
pillar for economic development. Therefore, 
existence of healthy human capital is an asset of 
inestimable value. That is why it is often said that 
health is wealth. In response to this, many countries 
have givenhigh priorities to health sector 
development (Dor and van der Gaag, 1988). 
However, it had been argued that policy makers 
should be worried about health condition of their 
citizens not because of its potential economic 
development impacts, but due its being a 
fundamental basic human right.  As a result, 
provision of medical care service has become a top 
rating agenda of all governments.  

However, Ethiopia's health care system is 
among the least developed in sub-Saharan Africa and 
is not, at present, able to effectively cope with the 
significant health problems facing the country. The 
government has chosen to strengthen primary health 
care as a strategic approach to address a major gap in 
the country's health care system. The main problem, 
however, is how to provide health care services to 
every society given the myriads of economic 
development challenges that the country faces. One 
of the major issues in expansion of health care 
facilities is ability to match the physical infrastructure 
with adequately trained health personnel. The low 
availability of health care professionals with modern 
medical training, together with lack of funds for 
medical services, leads to the preponderancy of less 

reliable traditional healers that use home-based 
therapies to heal common ailments. As a result, for 
many developing countries, traditional medicine has 
become the sole alternative treatment for all diseases.  

The World Health Organization (WHO) 
defines traditional medicine as health practices, 
approaches, knowledge and beliefs incorporating 
plant, animal and mineral based medicines, spiritual 
therapies, manual techniques and exercises, applied 
individually or in combination to treat, diagnose and 
prevent illnesses and maintain well-being (WHO, 
2001). It is known that many countries in African, 
Asia and Latin America use traditional medicine 
(TM) to meet some of their primary health care 
needs. In Africa, up to 80% of the population uses 
traditional medicine for primary health care (WHO, 
2003). Traditional medicine, also known as 
complementary and alternative medicine, refers to the 
sum total of all knowledge and practices used in 
diagnosis, prevention and elimination of physical, 
mental or social imbalance and relying exclusively on 
practical experience and observations handed down 
from generation to generation (WHO, 2001). 

The importance of traditional medicines for 
human being both now and in the past is enormous. 
In most cases, traditional medicines are used as “first 
aid or stop-gap measure” before the patient is 
referred to modern health facilities. But for a number 
of African countries traditional medicine is the only 
affordable and accessible health care. Traditional 
medical practitioners include bonesetters (wogesha in 
amharic),midwifery (yelmid awalajs in amharic), 
plant herbalists (medhanit awakis or kitel betashs) 
herbalists, as well as 'debtera', 'tenquay' (witch 
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doctors), and spiritual healers such as 'weqaby' and 
'kalicha' (Papadopoulo and Gebrehiwot, 2002). 
Approaches that are used to diagnose, treat or prevent 
illness include spiritual therapies, charms containing 
a written scrip(kitab in Amharic), holy water (tsebel 
inAmharic), among others. In most cases, common 
health problems that can be tackled by traditional 
health practitioners ranges from ordinary headaches, 
diarrhea and vomiting to life-threatening diseases 
such as cancer and diseases associated with 
HIV&AIDS. 

The use of traditional medicine (especially 
of medicinal plants) in Ethiopia dates back to the 
time of the Axumite kingdom (Fekadu, 
2005).However, modern medicine came into the 
country during the last quarter of the nineteenth 
century with the arrival of missionary doctors, nurses, 
and midwives (Ofcansky and Berry ed., 1991). 
Although Ethiopia practiced traditional and modern 
health services long time ago, the sector is delivering 
poor services to the people and the society had been 
affected by different communicable infectious 
diseases and nutritional deficiencies. Shortage and 
high turnover of human resource and inadequacy of 
essential drugs and supplies had been adversely 
affecting the development of the sector. However, 
there has been encouraging improvements in the 
coverage and utilization of the health service since 
the last two decades. But relative to other developing 
countries only little success was achieved in coping 
with the acute and endemic diseases that debilitated 
large segments of the population. Like all other 
important sectors, the health sector has suffered from 
the chronic economic problems the country faced for 
decades. The number of modern health care 
institutions in Ethiopia are very few in number and 
the quality of health services suffers from poor 
infrastructure, lack of critical medical equipments, 
low number of knowledgeable healthcare human 
resource, and sporadic pharmaceutical supplies.  

A study of the pharmaceutical drug use 
showed that 35% of the patients did not obtain the 
prescribed drugs due to lack of money (MOH, 2003). 
The cost of treatment in the private sector was too 
expensive than that of the government facilities. The 
high cost of medical care coupled with its limited 
coverage made the private health care (HCs) less 
attractive. However, most traditional medicines are 
delivered either free or with a relatively low cost, 
which contributes to the use of rural based healers for 
community primary health care need. The traditional 
medicine, once again, remained active participant in 
health service market of the country especially in 
rural areas. In spite of the significant role that 
Traditional HCs play in national health sector, the 

contribution of traditional HCs to the national 
economy is undervalued and not fully recognized. 

Despite its existence and continued use over 
many countries, and its popularity and extensive use 
during the last decade, traditional medicine has not 
been officially recognized in most countries. 
Consequently, education, training and research in this 
area have not been accorded due attention and 
support. The quantity and quality as well as the safety 
and efficacy of data on traditional medicine are far 
from sufficient to meet the criteria needed to support 
its use worldwide.  

Some pharmacists have argued that some of 
the traditional medicines and drugs used in traditional 
medicines are very dangerous for health and it has 
been affecting our people since long time ago. 
According to Rockos, “taenicides” are widely known 
to be toxic. For instance, over dosage of Hagenia 
abyssinica results in blindness and changes in central 
nervous system function (Rockos, 1969). Traditional 
healers may create delay in the treatment of 
communicable diseases such as TB if they fail to 
refer patients to modern health care services early. 
Moreover, a number of harmful practices have been 
traced to healers, including female genital mutilation, 
uvulectomy, and milk tooth extraction (Yimer, 
Bijune and Alene, 2005). Therefore, a study on the 
associated costs of traditional medicine is very 
necessary so as to reduce the negative cost related 
with false healers.   

Generally, studies that have been conducted 
on households’ demand for HCs are very few and 
even those studies undertaken so far are solely 
concerned with urban population that accounts for 
only about 15% of the population. Consequently, 
only little is known about the health care demand of 
rural households, especially about how they make 
choice of health care providers (Traditional vs 
modern HCs) and valuation of the traditional HCs 
(the benefit and the cost related with THC). To the 
knowledge of the researchers, no studies were 
conducted on valuation of traditional health care 
services in Ethiopia. Hence this study is in response 
to this information gaps by taking North Showa as a 
particular study area. 

The general objective of the study is to examine 
household’s preferences for traditional and modern 
health care services. The specific objectives are to 
identify the desirable quality of each HCs (as 
perceived by the patients); and  analyze factors 
explaining households’ preferences for modern and 
traditional health care institutions; and make policy 
recommendations based on the key findings from the 
study. 
2. Materials and Methods 
Data and Sampling Procedures 
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The main objective of the survey was to 
collect information on household’s preferences for 
health care services in North Shwa. The study used 
well structure pre-tested data that were collected from 
personal interviews of households. The simple 
random sampling method was used to select 
respondent from their houses. In all, 600 
questionnaires were administered and used for this 
study. 
Multinomial Logit Model 

Due to the nature of the data, Multinomial 
Logit Model was considered to be the most 
appropriate. The dependent variable is the choice of 
specific HC service providers. The alternative health 
care providers (or the HCs to be chosen) are 
Government /Public, Private, and Traditional HCIs. 

The traditional institutions refer to all traditional 
treatments provided by traditional health practitioner. 
It also includes the use of herbs, holly men, and holy 
water (or tsebel in Amharic). The basic and important 
assumption here is that each individual patient seeks 
treatment and knows the available health institutions 
with their respective expected cost, waiting time and 
distance (Ii, 1996). The independent variables (X) 
include different attributes of both the individual and 
the health care providers. 
The estimated equations can be presented as: 
Yi=β0+β1age+β2sex+β3Educ+β4 Dist+β5mcost+ 
β6wtime+β7psv+β8wlth+β9hhs+β10sfty  
Where, Yi is health care provide choice with 
Traditional = 0, Private = 1 and government =2.  

 
Table 1: List and description of explanatory variables 
Variable Name Description 
Age  A continuous variable for the age of the patient 
Sex  A dummy variable for the sex of the patient (1= male; 0= female) 
Edu (Education) A continuous variable for the years of education 
Dist (Distance) A continuous variable for the distance of the institution chosen from the home of the patient 
Mcost (Monetary 
cost) 

A continuous variable for the total monetary cost that the patient pays for the treatment 

Wtime (Waiting 
Time) 

A continuous variable for the time that the patient stays at the health institution before getting treatment 

Psv (Perceived 
severity 
of illness) 

A dummy variable for the value that the patient attaches for the severity of their illness as they perceive it 
(1= for serious; 0= otherwise) 

Wlth (Wealth) A continuous variable for households’ wealth index 
Hhs (households 
size) 

A continuous variable for the total number of the member of the household 

Sf (safety) A dummy variable for the value that the patient attaches for the safety of services delivered by medical 
institutions as they perceive it (1= excellent; 0= otherwise) 

 
3. Results and Discussions 
Demographic characteristics of the respondents 
 
Table 2: Demographic characteristics of respondents 
Demographic characteristics Number % Mean Min. Max. 
Sex of the household Male 540 90.00 - - - 

Female 60 10.00 - - - 

Age of the household heads  -  49 24 72 

Marital status of the household head Married 430 71.67 - - - 

Unmarried 160 26.67 - - - 

Household size    4 1 15 
HH monthly income    800 300 7000 

Education level of household heads    6 0 17 

Religion of the household heads Christian 430 71.67  - - 

Muslim 102 17.00  - - 

Other 68 11.33  - - 

Source: Survey result, 2012 
 

Table 2 shows that 90% of the respondents 
were males. This indicates that most of the household 
heads in rural areas are males. The table also depicts 

that the average educational status of the respondents 
is 6 years of schooling. Majority (71.67%) were 
married, while 71.67% were also Christians. Average 
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age of household heads is 49 years. The average 
household size is 4, although household with 
maximum number of household members has 15 
persons. Average monthly income is Bir 800, while 
the maximum that was recorded is Bir 7000. 
 
Traditional health care practitioners 

Table 3 shows the patronage of the 
households with different types of traditional healers. 
The table indicates important information related to 
traditional health care services. As it is depicted in 

the above table, all types of traditional health care 
service practitioners do not have any recognition 
from government authority. This would have two 
implications. First, it might encourage illegal and 
false healers and affect patients adversely. Second, it 
encourages tax evasion practices and which may 
under estimate GDP of the country. The other 
important finding is the existence of high variations 
between the total amount of money collected and 
their expectation. This is a good indication for under 
valuation of traditional health sector.  

 
Table 3: Traditional health practitioners’ patronages, expected charges and government recorgnition 
 Traditional health care givers 

Bonesetter Midwifery Plant 
herbalists 

Witch 
doctor 

Spiritual 
healers 

Others 

Number of practitioner 13 14 8 3 31 31 
Number of people treated 32 32 210 51 > 3000 200 
Number of people cured 25 32  51 >2000 200 
Number of people died 0 0 0 0 0 0 
Recognition No No 3 No No No 
Expected mean amount of birr 4000 10000 25000 -- 0 50 000 
Total birr collected 70 800 7000 -- 0 5000 

Source: Survey result, 2012 
 
Preferred health care services by rural households 

In developing countries, patients have three 
health care service alternatives. These are the 
traditional, private and modern health care services. 
In rural areas, traditional health care services are 
becoming an important alternative health care service 
provider. The distribution of different health care 
services as perceived by the respondents is presented 
in table 4. 
 
Table 4: Distribution of health care services 
Healthcare services Distribution (%) 
Traditional 40 
Private 7 
Government 53 

Source: Survey result, 2012 
 
Distribution of patients by their respective reasons 
for choosing a health institution 

Traditional health care services and 
government (public) health care services together, 
constitute more than 90% of medical accessibility. 
The contribution of private sector is too small in rural 
areas as it is perceived by the respondents. This may 
be due to the fact that many private health institutions 
are always too expensive and unaffordable by the 
people.  

The choices to different health care services 
depend on different factors. Some of the factors that 
make patients to choose a health care provider are 
provided in table 5. The table shows that traditional 
health care services are closest to people relative to 

others health care institutions. The result shows that 
average distance of patient’s home to traditional, 
public and private health care services are 1.1km, 
5km and 20 km respectively. Low waiting time is the 
main reason for patients to be attracted to private 
health care institutions, even if their high service 
charge discourages the large segment of the society. 
With respect to cost, traditional health care providers, 
where most of its services are provided at zero prices, 
attracts many patients. But the less safety medical 
treatment and the absence of recognition decreased 
its importance.  
 
Table 5: Reasons for choosing different health care 
services 
Reasons Health care services 

Public 
(%) 

Private 
(%) 

Traditional 
(%) 

Proximity 25 8 66 
Low waiting time 7.16 72 20 
High quality 32.6 50 17 
Low service 
charge 

33.3 5 62 

Flexible payment 
system 

0 3 97 

Safety 52 35 12 
Recognition 100 100 0 
Accessibility 17 5 78 
High speed 2 57 41 
Cure capacity 33 17 50 

Source: Survey, 2012 
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Attitude towards traditional health care  
All traditional health care services are not 

benefiting the society. Some traditional medicines are 
very dangerous for health. Therefore, such activities 
are condemned by the society even if some people 
are benefiting from their services. Table 6 shows the 
respondents attitude toward different traditional 
health care services.As it is shown in the above table, 
many respondents reported that Witch doctor and 
traditional midwifery are the two condemned health 
care service providers. On the other hand, two types 
of traditional health care services; Bonesetter and 
plant herbalists are the two important traditional 
health sectors which are supported by many 
respondents. 
 
Table 6: respondent’s attitude toward traditional 
health care services 
Traditional health 
care services 

Supported health 
care services 

Condemned 
health care 
services 

Bonesetter 504 96 
Midwifery 60 540 
Plant herbalists 440 160 
Witch doctor 15 585 
Spiritual healers 596 4 

Source: Survey result, 2012 
 
Econometric Results 

The econometric model presented in this 
section attempts to make some analysis and make 
inferences based on the information obtained from 

the sampled respondents. These econometric methods 
are employed to determine factors affecting the 
preference of households to different health care 
services and to estimate mean WTP of the 
respondents. 
Choice to health care services 

As mentioned and specified in the 
methodology section of this paper, multinomial logit 
model was employed to analyze the determinants of 
relative demand for HCIs. There are two common 
approaches for interpreting regression results of such 
categorical models: the log-odds approach and the 
relative risk approach. Since the latter is only the 
natural exponent of the former, both approaches lead 
top the same conclusion and hence the choice of the 
approaches depends on the taste and preference of the 
researcher. In this study, the log-odds ratio will be 
used to interpret the results. The regression result of 
the model is given in Table 7. To make the output 
more convenient for the discussion, Traditional HCI 
was set as base outcome. Therefore, the result of each 
outcome will be interpreted in relative to the base 
outcome. At the end, the impact of each variables on 
intra modern HCIs is evaluated. Before going to the 
demand analysis of each HCI, it would be good to 
evaluate how significant the fitted model is. The 
model summary presented Table 7 shows that the 
null hypothesis of all regression coefficients are equal 
to zero can be rejected at 1 percent significance level. 
In the following sections, we will look at the demand 
of HCIs relative to one another.  

 
 
Table 7: The log-odds for Private and Government HCIs relative to Traditional HCIsMultinomial Logistic 
Regression Results 

Variables Private HCI Government HCI 
coefficient P>Z coefficient P>Z 

Age -0.084 0.000*** 0.001 0.000*** 
Sex -0.723 0.511 -0.003 0.212 
Education 0.882 0.001*** 0.458 0.000*** 
Distance -0.007 0.006*** -0.56 0.000*** 
Medical cost -0.064 0.000*** -0.056 0.000*** 
Waiting time -0.003 0.001*** -0.987 0.006*** 
Perceived severity of illness 0.067 0.101 0.523 0.901 
Wealth) 0.009 0.082* 0.023 0.000*** 
households size -0.002 0.0081*** -0.128 0.600 
Safety perception 0.005 0.231 0.036 0.050** 
Constant 2.001 0.004 0.962 0.342 

(Traditional HCI is the base outcome) 
Note: *** = statistically significant at 1%, ** = statistically significant at 5%, *** = statistically significant at 10%. 
Source: Survey result, 2012 
 
Demand of Traditional HCIs relative to Private HCIs 

In this framework, it can be seen from the 
regression result that age of the patient, sex of the 
patient, distance to the HCI, monetary cost of the 

service, household size and waiting time at the HCI 
are expected to reduce the multinomial odds of 
Private HCI relative to Traditional HCI. More 
specifically, if the patient’s age increase by one unit 
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(year), the log of the ratio of the two probabilities, 
P(PHCI)/P(THCI), will be decreased by 0.084 unit 
while holding all other variables in the model 
constant. Put differently, holding all other variables 
in the model constant, the multinomial log-odds for 
Traditional HCI relative to privet HCI would be 
expected to increase by 0.084 units for a unit increase 
in age of the patient.  

In the same way, we can see that the 
multinomial logit of educated patients relative to less 
educated patients is 0.882 units higher for the choice 
of Private HCI to Traditional HCI, given all other 
predictor variables in the model are held constant. 
Similarly, a unit increase in distance, monetary cost 
of treatment, a unit increase in the household size, 
sex of the patient and waiting time related to Private 
HCI would be expected to decrease the multinomial 
log-odds of Private HCIs by 0.007, 0.064, 0.002, 
0.723 and 0.003 units, respectively, in favor of 
Traditional HCI. This implies that the further the 
Private HCI or the longer the waiting time or the 
higher the cost of treatment at Private HCIs or an 
increase in household size, the higher the preference 
to Traditional HCIs. Interestingly, the estimated 
coefficients of these four variables are statistically 
significant at 1 percent level. However, the other 
remaining variables such as education of the patient, 
perceived severity of illness, safety of the medical 
instrument and wealth of the household are expected 
to increase the multinomial odds for Private HCI 
relative to Traditional HCI. But the coefficients of all 
these variables are insignificant except that of 
education which is significant at 1 percent level. 
 
Demand of Traditional HCIs relative to Government 
HCIs 

The regression output for demand of 
Government HCI relative to Traditional HCIs is 
shown in columns 4 and 5 of Table 7. It showsthat 
the two demographic variables (household size and 
sex) are expected to reduce the multinomial log-odds 
of Government HCI in favor of Traditional HCI. This 
implies that the higher the household size, the more 
attractive the Traditional HCIs would be. Likewise, 
the female patients have higher likelihood of using 
Traditional HCIs. Furthermore, it can be seen from 
the table that, a unit increase in distance to 
Government HCI or waiting time at Government 
HCIs or monetary cost of treatment at Government 
HCIs would be expected to decrease its multinomial 
logit by 0.56, 0.056 and 0.987 units, respectively, in 
favor of Traditional HCI. More interestingly, the 
coefficients of all variables except sex of the patient 
and household size are significant at 1 percent level. 
On the other hand, all other variables such as age and 
education status of the patient, safety mode of 

medicine, perceived severity of illness and household 
wealth, however, are expected to increase the 
multinomial logits of Government HCI relative to 
Traditional HCI; i.e., the higher the value of these 
variables, the lower the preference to Traditional 
HCIs. Again, the coefficients of all these variables 
are significant at least at 5 percent significant level 
except perceived severity of illness 
 
4. Conclusion and Recommendations 

Improving the health status of the society is 
becoming the main policy agenda of many countries. 
Ethiopian government is implementing different 
macro and micro health policies. But the main 
constraint for the success of those policies is the lack 
of the integration between health care institutions and 
those policies. Those policies do not give due 
attention for traditional health care institutions. 
Therefore, the main objective of this study was to 
identify household’s preference to different health 
care institutions and their WTP for the improvement 
of those heath care facilities.To investigate 
household’s preference to public, private and 
traditional health care institutions the study used 
Multinomial logit model. The Multinomial Logit 
estimation result predicted that the older the patient 
gets, the more he/she will prefer Traditional HCI to 
both the modern HCIs; the dearer the cost of 
treatment at modern institutions, the higher the 
preference for Traditional health care services; the 
farther the modern health care providers, the more 
attractive the Traditional HCIs are; the wealthier the 
household, the more they prefer modern HCIs; and 
the higher the perceived severity of illness, the more 
preference for modern HCIs. 

Based on the descriptive and econometrics 
analysis, the study recommends that traditional health 
care institution can work as side by side with modern 
health care services as an alternative health care 
institution. Any effort to suppress traditional heath 
care institutions may hide false healers. Therefore, 
government should encourage true healers by giving 
training so as to improve their quality service 
delivery. To prompt modern health care institutions 
increasing their accessibility, introducing flexible 
payment system such as health insurance and 
increasing the number of qualified medical people so 
as to decrease waiting time. Improving modern health 
care institutions may be difficult without the 
participation of the society. Therefore, government 
should collect the prescribed amount of money from 
the society so as to improve the quality and number 
of health care institutions.  
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Abstract: Poverty alleviation is a major indicator to decide whether economic growth is of benefit to the poor in a 
society. This study therefore addressed the extent of non-income poverty alleviation between 1999 and 2008, using 
the Demographic and Health Survey (DHS) data. The fuzzy method and two stage least square approaches were 
used to analyze the data. The results show that between 1999 and 2003, non-income welfare highly improved in 
Nigeria, but this could not be sustained in 2008. The rural areas were found to be more deprived in essential basic 
social services, while the northern part has highest non-income poverty incidences. The two-stage least square 
regression results show that growth in composite welfare indicators, literacy, household size and number of trained 
youth significantly reduced poverty incidences (p<0.10), while unemployment rate, number of robbery cases and 
annual allocation from the federation accounts significantly increased it. It was recommended that government 
should ensure pro-poor spending on basic social services like improved water, sanitation, education, and 
employment schemes.  
[Oyekale AS. Linkages Between Non-Income Poverty, Growth and Inequality in Nigeria: A Two Stage Least 
Square Approach. Life Sci J 2012;9(4):3892-3901] (ISSN:1097-8135). http://www.lifesciencesite.com. 580 
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1.  Introduction 

The Nigerian economy had over the over the 
past four decades experienced diverse economic 
crises of varying dimension and intensity (CBN, 
2002). The prolonged weak growth in the economy 
can be attributed to policy failure, poor governance, 
as well as considerable social and political instability. 
Presently, economic stagnation, rising poverty levels, 
and rapid decline in efficiency of public institutions 
are among the major development challenges that the 
country faces. In addition, at almost every level of 
governance, corruption is seriously undermining the 
effectiveness of various poverty reduction and 
development programmes. Also, adverse 
macroeconomic shocks that inhibit economic growth, 
and inability of some proposed policy reforms and 
programmes to tactically ensure equitable distribution 
of wealth are very paramount factors that have 
contributed to increasing poverty and inequality 
(Aigbokhan, 2000).  

Furthermore, the economic recession of the 
early 1980s was the beginning of economic downturn 
for the nation. This led to worsened economic 
fortunes and negative growth of the GDP that was as 
low as an average of -3.23 percent between 1981 and 
1984. The recession also hampered growth of major 
sectors of the economy. During the 1981-1984 
period, the GDP from agricultural sector grew at the 
rate of -1.33 percent.  Other pertinent problems that 
resulted from the recession include increase in 
unemployment rate, galloping inflation, high 

incidence of poverty, worsened balance of payment 
and increase in fiscal deficits. The country therefore 
started to seek financial assistance in terms of 
borrowing and not quite long, the debt profile of the 
country soared.  

The Structural Adjustment Programme 
(SAP) was therefore implemented in the mid-1986 to 
address stagnating economic growth and decline in 
people’s welfare. The major components of SAP 
included market-determined exchange rate and 
interest rates, liberalized financial sector, trade 
liberalization and commercialization and 
privatization of a number of public enterprises. 
Aigbokhan (2008) submitted that although Nigeria 
witnessed growth of GDP during SAP with average 
growth of 3.98 between 1985 and 1989, the expected 
impact of the programme on poverty had been 
limited. It should be noted that between 1985 and 
1992, national income inequality slightly declined. 
Also, poverty incidence slightly reduced in all sectors 
of the economy due to positive economic growth that 
had been induced by the policies of those years. 
Akanji (2002) however noted that despite the drop in 
poverty level in 1992, high population growth 
resulted in an increase of about 5 million in the 
population in poverty over the period 1985-1992. The 
estimated number of the poor therefore rose from 18 
million in 1980 to 35 million in 1985 and to 39 
million in 1992. 

When the country returned to democratically 
elected government on 29th May, 1999, poverty 
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situation is believed to have worsened. Akanji (2002) 
submitted that by the end of 1999, estimated number 
of the poor rose to 74.2 million, given  a  70.6 percent 
poverty incidence. It should be noted that fluctuations 
in  the per capita household expenditure over the 
period determined this pattern of poverty movement. 
Precisely, after normalizing for inflation, per capita 
expenditure for 1996 was not only lower than for 
other years but also less than half of 1980 figure. The 
figures (in1996 prices) were N2400 for 1980, N 1270 
for 1985, N 1780 for 1992 and N 1050 for 1996. The 
estimate for 1999 rose by 10.8% to N 1163 due to 
improved workers salary. 

In 2004, government adopted the National 
Economic Empowerment and Development 
Strategies (NEEDS) as the home grown official 
Poverty Reduction Strategy Paper (PRSP). The 
NEEDS package recognized institutional reform as a 
prerequisite for economic growth and development. 
This was a vital departure from earlier government 
reform efforts. Furthermore, the NEEDS strategy 
considers economic growth as prerequisite for 
poverty reduction with a projection of between 5-7 
percent annual real gross domestic product (GDP) 
growth rate in 2004 to 2007, while the non-oil GDP 
is expected to grow at between 7.3 and 9.5 percent. If 
achieved, by some projections, these goals are 
expected to produce 5 percent annual reduction in 
poverty incidence. Also, the NEEDS aimed at 
attaining average per capita consumption growth of 2 
percent per annum, creation of 7 million jobs 
between 2004 and 2007, increase in immunization 
coverage to 60 percent by 2007, increase access to 
safe drinking water to an average of 70 percent and 
adult literacy rate of at least 65 percent by 2007.  

It should be further stressed that the 
Millennium Development Goals (MDGs) document 
specifies different goals that should be achieved by 
2015. Achieving these goals requires that poverty 
assessment should be confronted from different 
indicators of households’ welfare. This is very 
important because there is now a growing literature 
supporting the multidimensional nature of poverty. 
Organization for Economic Cooperation and 
Development (OECD) (2006) submitted that the 
Development Assistance Committee (DAC) 
guidelines on poverty reduction emphasized the inter-
linkages between the multiple deprivations that 
poverty takes. Therefore, our understanding of these 
inter-linkages will help to develop more effective 
pro-poor growth strategies and integrate these better 
into national poverty reduction strategies. It will also 
ensure that policies to address the multiple 
dimensions of poverty go hand-in-hand. This study 
therefore seeks to fulfill the objective of determining 
the state-level development programmes and other 

factors that influence non-income poverty incidence 
reduction in Nigeria. In the remaining parts of the 
paper, methodology, results and discussion and 
recommendations are presented in that order. 
 
2. Materials and Methods 
The Data  

The study made use of survey based 
secondary data and time series secondary data. The 
survey based secondary data consists of data from 
three different surveys of the DHS for 1999, 2003 
and 2008. The 1999 National Demographic Sample 
survey was designed as probability sampling of 
eligible respondents within all regular households in 
the entire country. The sampling frame used for 
selecting the Primary Sampling Units (PSUs) was the 
Enumeration Areas (EAs) into which the country was 
delineated for the 1991 National Population Census. 
The frame contains 212,079 EAs that are mutually 
exclusive and collectively exhaustive of the territorial 
land area of Nigeria. The 36 states and Federal 
Capital Territory (FCT) of the country were grouped 
into five Survey Statistical regions. The 212,079 EAs 
were classified into rural and urban strata, where 
urban EA (U) is defined as an EA within a locality 
having population of 20,000 and above, while rural 
EA (R) is an EA within a locality with population 
less than 20,000 persons. A total of 7919 households 
were interviewed comprising 5319 from rural areas 
and 2600 from urban areas. 
 In the DHS for 2003, the sample frame was 
the list of enumeration areas (EAs) developed for the 
1991 Population Census. Administratively, at the 
time the survey was planned, Nigeria was divided 
into 36 states and the Federal Capital Territory (FCT) 
of Abuja. Each state was subdivided into local 
government area (LGA) units and each LGA was 
divided into localities. In addition to these 
administrative units, for implementation of the 1991 
Population Census, each locality was subdivided into 
enumeration areas (EAs). The list of approximately 
212,080 EAs, with household and population 
information (from the 1991census) for each EA, was 
evaluated as a potential sampling frame for the 2003 
NDHS. The EAs are grouped by states, by LGAs 
within a state, and by localities within an LGA, 
stratified separately by urban and rural areas. Any 
locality with less than 20,000 population constitutes a 
rural area. Also available from the 1991 census were 
maps showing the location of the EAs. A total of 
7684 households were sampled. 

In 2008, the sampling frame that was used 
for the 2008 DHS was the 2006 Population and 
Housing Census of the Federal Republic of Nigeria 
conducted in 2006. This was provided by the 
National Population Commission (NPC). 
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Administratively, Nigeria is divided into states. Each 
state is subdivided into local government areas 
(LGAs), and each LGA is divided into localities. In 
addition to these administrative units, during the 
2006 Population Census, each locality was 
subdivided into convenient areas called census 
enumeration areas (EAs). The primary sampling unit 
(PSU), referred to as a cluster for the 2008 NDHS, is 
defined on the basis of EAs from the 2006 EA census 
frame. The 2008 NDHS sample was selected using a 
stratified two-stage cluster design consisting of 888 
clusters, 286 in the urban and 602 in the rural areas1. 
A representative sample of 36,800 households was 
selected for the 2008 NDHS survey, with a minimum 
target of 950 completed interviews per state. In each 
state, the number of households was distributed 
proportionately among its urban and rural areas. 

The time series secondary data were 
obtained from the publication of the national Bureau 
of Statistics (NBS) (NBS, 2009). The data are state-
level aggregated data on immunization coverage (%), 
HIV prevalence (%), unemployment rate (%), 
number of youths trained in state employment 
generation schemes, telephone penetration rate (%), 
annual budgetary allocations to the states (billion 
naira), literacy rate (%) and number of reported 
robbery cases. In addition, average age of household 
heads and average household size were computed 
from the DHS for each of the years. 

Computation of Non-Income Welfare Indices 
Bossert et al (2009) submitted that in 

measuring multidimensional poverty, it is necessary 
to first aggregate the information regarding the 
different functioning failures of each individual into a 
measure of poverty at the individual level, and 
second to aggregate the latter across individuals to 
obtain a measure of poverty for the entire society. In 
this study, as part of objective one, indices of 
multidimensional non-income wealth indices (CWI) 
were computed using the Fuzzy Set theory originally 
developed by Zadeh (1965). This approach had been 
widely applied to poverty analysis by authors like 
Cerioli and Zani (1990), Martinetti (2000), Costa 
(2002), Dagum (2002), Costa (2003), Deutsch and 
Silber (2005) and Berenger (2010) among others. 
Berenger (2010) noted that in terms of integrating the 
vague and complex nature of poverty, fuzzy sets 
theory is very advantageous. Therefore, instead of 
dividing the population between poor and non poor, 
fuzzy approach takes into account a continuum of 
situations between these two extremes. Zadeh (1965) 
characterized a fuzzy set as a class with a continuum 
of grades of membership. Therefore, in a population 
A of n households [A = a1, a2, a3, ……an], the subset 
of poor households B includes any household aiB. 
These households present some degree of deprivation 
in some of the m poverty attributes (X).  

 
Table 1: Fuzzy Assigned Weights for the Selected Welfare Attributes 
Attribute Coding 1999 Weight 2003 Weight 2008 Weight 

Source of Drinking Water 
Improved source =1 
Unimproved =0 0.164 0.361 0.263 

Toilet 
Improved method =1 
Unimproved =0 0.138 0.146 0.310 

Floor of the house 
Improved material =1 
Unimproved =0 0.204 0.175 0.220 

Room (s) per person 
One or more per person =1 
Less than one per  person =0 0.673 0.455 0.382 

Electricity Yes =1, No = 0 0.339 0.289 0.341 
Radio Yes =1, No = 0 0.204 0.136 0.138 
Television Yes =1, No = 0 0.582 0.515 0.452 
Refrigerator Yes =1, No = 0 0.805 0.756 0.862 
Telephone Yes =1, No = 0 1.740 1.257 0.342 
Formal Education Yes =1, No = 0 0.247 0.247 0.222 
Car Yes =1, No = 0 1.107 1.017 1.125 
Iron Yes =1, No = 0 0.602 0.512 0.541 
Fan Yes =1, No = 0 0.498 0.432 0.434 
Bicycle Yes =1, No = 0 0.622 0.479 0.624 
Motorcycle Yes =1, No = 0 0.867 0.805 0.600 
 

The welfare attributes considered in this 
study are based on the DHS data. Following Costa 
(2002), the degree of being poor by the i-th 
household (i=1,….,n) with respect to a particular 

attribute (j)  given that (j = 1,……,m) is defined as:  
B [Xj (ai)] = xij, 0 ≤ xij ≤ 1. Specifically, xij = 0 

when the household does not possess welfare 
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enhancing attribute and xij = 1 when the household 
possesses it. Betti et al (2005) noted that putting 
together categorical indicators of deprivation for 
individual items to construct composite indices 
requires decisions about assigning numerical values 
to the ordered categories and the weighting and 
scaling of the measures. Individual items indicating 
non-monetary deprivation often take the form of 
simple ‘yes/no’ dichotomies. In this case xij is 0 or 1. 

However, some items may involve more 
than two ordered categories, reflecting different 
degrees of deprivation. Consider the general case of c 
= 1 to C ordered categories of some deprivation 
indicator, with c = 1 representing the most deprived 
and c = C the least deprived situation. Let ci be the 
category to which individual i belongs. Cerioli and 
Zani (1990), assuming that the rank of the categories 
represents an equally-spaced metric variable, 
assigned to the individual a deprivation score as:      
xij  = (C-ci)/(C-1)                     1 
where 1 ≤ ci ≤C.   Therefore, xij needs not to be 
compulsorily 0 or 1, but 0 ≤ xij ≤ 1 when there are 
many categories of the jth indicator and the 
household possesses the attribute with intensity. 
Details of the welfare attributes that were used is 
contained in table 1. 

The multidimensional welfare index of a 
household, B (ai), which shows the level of welfare 

and membership to set B is defined as the weighted 
average of xij, 

)( iB a  = 


m

j
j

m

j
jij wwx

11

/          2 

wi is the weight attached to the j-th attribute. 
 The intensity of deprivation with respect to 
Xj is measured by the weight wj. It is an inverse 
function of the degree of deprivation and the smaller 
the number of households and the amount of their 
deprivation, the greater the weight. In practice, a 
weight that fulfils the above property had been 
proposed by Cerioli and Zani (1990). This can be 
expressed as: 
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the relative frequency represented by the sample 
observation ai in the total population. Therefore when 
xij=0, the welfare attribute should be removed.  
 
Two Stage Least Square (2SLS) Method  

Two Stage Least Square (2SLS) method was 
used to analyze the impact of growth and inequality 
of CWI on the state-level changes of non-income 

poverty incidence computed for 1999/2003 and 
2003/2008.  The conventional ordinary least square 
(OLS) regression is invalid because while growth in 
aggregate (overall) CWI influences change in poverty 
incidences, growth itself can be influenced by a host 
of other factors. Therefore, the endogeneity problem 
with respect to the growth variable is to be resolved 
by the use of instrumental variables. Between 2003 
and 2008, changes in poverty incidences was 
modeled with change in Gini-coefficient, literacy and 
fertilizer inputs being used as the instrumental 
variables, having established their high correlation 
with growth variable and very low correlation with 
poverty change. The estimated models has growth 
rate in CWI (%), northern states dummy (yes = 1, 0 
otherwise), immunization coverage (%), HIV 
prevalence rate (%), unemployment rate (%), number 
of trained youths, telephone penetration (%), annual 
allocation (billion Naira), change in Gini coefficient, 
average age (years), number of robbery cases, 
literacy rate (%) and average household size as the 
explanatory variables. The model can be stated as:. 





10

1
321

j
ititjititit eXIGP 

  4 





10

1
21

j
ititjitit fXGP 

    5 

Where ΔPit is the change in poverty in ith state in 

period t, ΔIit is the change in Gini inequality index of 

ith state in period t and Xit are the other exogenous 

variables. The endogeneity of Git poses problem to 

the model if estimated by Ordinary Least Square 

(OLS) method. In order to resolve this problem, the 

2SLS method was used to estimate the equations. The 

first stage is to present a reduced form equation for 

the determinants of Git, such that instrumental 

variables that are correlated with it but uncorrelated 

with  ΔPit are identified. Equation 4 was estimated for 

the ΔPit in 1999/2003 where ΔLit is not correlated 

with growth, but equation 5 was estimated for ΔPit in 

2003/2008 because was one of the instrumental 

variables having being confirmed to be uncorrelated 

with ΔPit.  
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The reduced form equation is expressed as:  
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The estimated equations were  
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3. Results and Discussions 
Construction of Composite Welfare Indices and 
Access by the Poor 

We used fuzzy set method to construct 
composite welfare indices (CWI) for each of the 
households using the selected fifteen welfare 
attributes. This was necessitated by inability to find 
comparable welfare indices in the three datasets. 
Precisely, the 1999 DHS survey did not incorporate 
asset index variable, while the 2003 and 2008 
datasets did. Using the available constructed asset 
indices will limit the analysis to two years (2003 and 
2008). However, because major economic reforms of 
the democratic government started since late 1999, it 
is important to include the 1999 survey dataset in 
order to have a reasonable trend of analysis. 
Similarly, we were faced with the concern of how 
comparable the asset indices in the 2003 and 2008 
datasets are. This is due to the different array of 
household assets that the two datasets contain with 
2008 data having wider coverage. To therefore 
ensure comparability across time, we constructed 
composite welfare indices that integrate similarly 
coded attributes using the fuzzy set method.   

At the first stage, attributes that were 
common to all the three datasets were carefully 
selected. The selected attributes are  sources of 
drinking water {for which our definition of improved 
sources is derived from UNICEF (2010) as 
households’ pipe connections, public standpipes, 
borehole, protected dug wells, protected springs and 
rainwater, while unimproved sources are unprotected 
wells, unprotected springs, vendor-provided water, 
bottled water and tanker truck provided water},  
sanitation (with improved sanitation defined as 
connections to public sewers, connection to septic 
systems, pour-flush latrines, simple pit latrines and 
ventilated improved pit latrines, unimproved sources 
are bucket latrines, public latrines and open latrines), 
main floor material (with finished type classified as 
improved while rudimentary types are unimproved 
sources) , rooms per person, electricity, ownership of 
radio, ownership of television, ownership of 
refrigerator, ownership of  telephone, attainment of 
formal education, ownership of motor car, ownership 

of  electric iron, ownership of electric fan, ownership 
of bicycle and ownership of motorcycle. The 
definition of poverty for each attribute and the weight 
of the attributes are provided in table 1. The table 
also shows that across the years covered by the 
surveys, attributes with highest weights are 
ownership of mobile phone (in 1999 and 2003 only), 
motor cars, motorcycle and refrigerator.  
CWI Spatial Distribution  

Table 2 shows some descriptive statistics of 
the constructed CWI across the states, geo-political 
zones (GPZ) and urban/rural sectors. It shows that at 
the national level, in 1999, average CWI for all the 
households is 0.214. This increased to 0.325 in 2003 
before it slightly declined to 0.307 in 2008. These 
findings are confirmations to the progress made in 
ensuring poverty reduction in all its ramifications as a 
result of several economic reforms embarked upon by 
the Nigerian government since the country returned 
to democratic governance since 29th May 1999. 
Okonjo-Iweala and Osafo-Kwaako (2007) 
specifically noted that with macroeconomic stability 
that resulted from the economic reforms, economic 
growth rates have averaged about 7.1 percent 
annually for the period 2003 to 2006, and attention 
was also given to pro-poor expenditures within the 
budget in order to improve the country’s performance 
in some Millennium Development Goals indicators. 
Also worthy to mention is the fact that several 
authors (Dijkstra, 2011; Iyoha and Oriakhi, 2007) 
have found that the 2005 debt relief that was granted 
to Nigeria by the Paris Club had a modestly positive 
effect on economic growth and poverty reduction, 
especially through the stock and conditionality 
channels. It was noted that this will lead to a greater 
achievement of the MDGs in the future. 

Table 2 further shows that at the state level, 
highest average CWI in 1999 are found in Lagos 
(0.386), Delta (0.310), Anambra (0.302) and Osun 
(0.297), while the lowest are in Sokoto (0.058), 
Jigawa (0.074), Kebbi (0.085) and Zamfara (0.095), 
all from northern Nigeria. In 2003, Lagos, FCT, 
Rivers and Kwara states have the highest average 
CWI of 0.560, 0.488, 0.460 and 0.445, respectively, 
while the lowest average CWI are in Jigawa, Kebbi, 
Sokoto, Bayelsa and Ebonyi states with 0.138, 0.140, 
0.152, 0.169 and 0.173, respectively. In the 2008, 
Lagos, FCT, Anambra and Abia have the highest 
average CWI of 0.534, 0.497, 0.490 and 0.463, 
respectively, with the lowest being in Yobe (0.158), 
Jigawa (0.163), Bauchi (0.169), Zamfara (0.178) and 
Taraba (0.184). 

It should be noted that the World Bank 
sponsored Nigeria Community Based Poverty 
Reduction Project (which is a very viable avenue for 
ensuring rural communities’ access to basic 
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education, portable water, electricity and health) 
became effective in September 2001 with beneficiary 
states for the first phase comprising Abia, Ekiti, 
Cross River, Kebbi, Kogi, and Yobe state. At the 

second phase, additional six other states comprising 
Delta, Ebonyi, Gombe, Kwara, Osun and Zamfara 
States have been included with four of them being 
supported by the Africa Development Bank (AfDB).  

 
Table 2:  Means and Standard Deviations of CWI 
Year/ 
State/Zone 

1999 2003 2008 
Freq % Mean Std Dev Freq % Mean Std Dev Freq % Mean Std Dev 

Akwa  Ibom 641 8.38 0.250 0.158 183 2.53 0.341 0.191 928 2.72 0.398 0.214 
Anambra 189 2.47 0.302 0.174 255 3.53 0.456 0.230 837 2.46 0.490 0.203 
Bauchi 154 2.01 0.121 0.157 370 5.12 0.177 0.165 922 2.71 0.169 0.152 
Edo 189 2.47 0.229 0.189 151 2.09 0.467 0.231 883 2.59 0.445 0.220 
Benue 340 4.45 0.193 0.155 292 4.04 0.260 0.178 890 2.61 0.209 0.171 
Borno 148 1.94 0.145 0.156 231 3.20 0.341 0.220 955 2.80 0.215 0.191 
Cross Rivers 113 1.48 0.172 0.179 130 1.80 0.304 0.203 817 2.40 0.250 0.201 
Adamawa 142 1.86 0.138 0.142 189 2.62 0.290 0.194 906 2.66 0.227 0.186 
Imo 197 2.58 0.292 0.177 232 3.21 0.464 0.220 770 2.26 0.417 0.224 
Kaduna 291 3.81 0.203 0.153 361 5.00 0.335 0.224 951 2.79 0.342 0.220 
Kano 476 6.22 0.179 0.143 369 5.11 0.380 0.215 1,178 3.46 0.304 0.215 
Katsina 307 4.01 0.162 0.145 246 3.40 0.291 0.190 977 2.87 0.211 0.160 
Kwara 112 1.46 0.250 0.172 149 2.06 0.445 0.223 827 2.43 0.317 0.241 
Lagos 401 5.24 0.386 0.171 383 5.30 0.560 0.191 1,304 3.83 0.534 0.174 
Niger 208 2.72 0.243 0.183 211 2.92 0.302 0.203 904 2.65 0.319 0.226 
Ogun 275 3.60 0.261 0.168 181 2.51 0.307 0.220 948 2.78 0.333 0.200 
Ondo 173 2.26 0.235 0.172 142 1.97 0.246 0.195 953 2.80 0.324 0.228 
Oyo 407 5.32 0.233 0.187 272 3.76 0.261 0.225 975 2.86 0.351 0.208 
Plateau 200 2.62 0.183 0.154 194 2.69 0.329 0.215 930 2.73 0.227 0.175 
Rivers 198 2.59 0.242 0.163 280 3.88 0.460 0.235 932 2.74 0.396 0.226 
Sokoto 160 2.09 0.058 0.058 144 1.99 0.152 0.160 952 2.79 0.186 0.185 
Abia 131 1.71 0.263 0.169 165 2.28 0.361 0.211 791 2.32 0.463 0.200 
Delta 190 2.48 0.310 0.211 205 2.84 0.390 0.219 930 2.73 0.384 0.216 
Enugu 146 1.91 0.126 0.103 233 3.22 0.330 0.241 835 2.45 0.322 0.220 
Jigawa 160 2.09 0.074 0.052 176 2.44 0.138 0.096 930 2.73 0.163 0.152 
Kebbi 163 2.13 0.085 0.073 130 1.80 0.140 0.135 900 2.64 0.214 0.184 
Kogi 230 3.01 0.275 0.176 183 2.53 0.358 0.221 983 2.89 0.346 0.207 
Osun 211 2.76 0.297 0.201 172 2.38 0.305 0.182 970 2.85 0.363 0.223 
Taraba 175 2.29 0.227 0.194 141 1.95 0.211 0.132 902 2.65 0.184 0.168 
Yobe 157 2.05 0.131 0.134 128 1.77 0.320 0.200 878 2.58 0.158 0.158 
Bayelsa 58 0.76 0.232 0.159 61 0.84 0.169 0.132 899 2.64 0.255 0.185 
Ebonyi 143 1.87 0.124 0.107 150 2.08 0.173 0.104 898 2.64 0.270 0.198 
Ekiti 106 1.39 0.176 0.129 105 1.45 0.285 0.186 940 2.76 0.354 0.208 
Gombe 101 1.32 0.122 0.132 132 1.83 0.234 0.192 895 2.63 0.197 0.174 
Nassarawa 79 1.03 0.192 0.154 89 1.23 0.273 0.164 863 2.53 0.309 0.192 
Zamfara 201 2.63 0.095 0.111 150 2.08 0.220 0.149 854 2.51 0.178 0.199 
FCT 75 0.98 0.287 0.193 40 0.55 0.488 0.184 863 2.53 0.497 0.231 
NC 1244 16.27 0.226 0.172 1,158 16.03 0.327 0.212 6,260 18.37 0.317 0.224 
NE 877 11.47 0.151 0.161 1,191 16.48 0.253 0.196 5,458 16.02 0.192 0.174 
NW 1758 22.99 0.141 0.135 1,576 21.81 0.273 0.209 6,742 19.79 0.232 0.200 
SE 806 10.54 0.230 0.172 1,035 14.33 0.373 0.235 4,131 12.13 0.389 0.226 
SS 1389 18.16 0.247 0.175 1,010 13.98 0.388 0.229 5,389 15.82 0.357 0.223 
SW 1573 20.57 0.282 0.189 1,255 17.37 0.365 0.240 6,090 17.87 0.386 0.220 
Urban 2,482 32.46 0.321 0.188 2,931 40.57 0.438 0.224 10,724 31.48 0.466 0.211 
Rural 5,165 67.54 0.162 0.143 4,294 59.43 0.248 0.192 23,346 68.52 0.235 0.190 
Total 7647 7,647 0.214 0.176 7,225 100 0.325 0.225 34,070 100 0.307 0.224 

 
Table 3: CWI Poverty Incidence and Gini-Inequality Indices  in Nigeria 

 States 
Non-Income Poverty Incidence Inequality Indices 
1999 2003 2008 Change 1999/2003 Change 2003/2008 1999 2003 2008 1999/2003 Growth 2003/2008 Growth 

Akwa  Ibom 33.85 44.26 29.2 10.41 -15.06 0.3485 0.3048 0.3077 -12.54 0.93 

Anambra 26.99 22.75 14.58 -4.24 -8.17 0.3257 0.2815 0.2356 -13.57 -16.30 

Bauchi 81.82 81.89 80.91 0.07 -0.98 0.5600 0.4578 0.4397 -18.26 -3.96 

Edo 46.03 23.18 23.22 -22.85 0.04 0.4593 0.2782 0.2835 -39.43 1.92 

Benue 49.71 59.24 70.78 9.53 11.54 0.4077 0.3770 0.4258 -7.54 12.94 

Borno 75 47.19 70.68 -27.81 23.49 0.4905 0.3618 0.4631 -26.25 28.00 
Cross Rivers 66.37 54.62 60.59 -11.75 5.97 0.5085 0.3627 0.4407 -28.67 21.50 

Adamawa 67.6 57.15 64.02 -10.45 6.87 0.5104 0.3625 0.4367 -28.97 20.48 

Imo 27.41 22.42 26.88 -4.99 4.46 0.3391 0.2667 0.3033 -21.34 13.70 

Kaduna 56.01 50.69 43.32 -5.32 -7.37 0.3836 0.3569 0.3575 -6.97 0.15 

Kano 57.56 36.32 51.7 -21.24 15.38 0.4064 0.3129 0.3836 -23.01 22.58 
Katsina 65.15 58.95 70.62 -6.2 11.67 0.4470 0.3579 0.3969 -19.95 10.92 
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Kwara 36.6 27.51 48.61 -9.09 21.1 0.3728 0.2827 0.4310 -24.17 52.45 

Lagos 8.48 4.96 7.21 -3.52 2.25 0.2440 0.1933 0.1801 -20.78 -6.85 

Niger 40.39 50.71 48.56 10.32 -2.15 0.4064 0.3715 0.3926 -8.59 5.68 

Ogun 32 49.17 41.46 17.17 -7.71 0.3605 0.4013 0.3419 11.34 -14.81 

Ondo 38.15 66.2 47.21 28.05 -18.99 0.4066 0.4258 0.3998 4.72 -6.11 

Oyo 45.7 61.77 38.46 16.07 -23.31 0.4454 0.4684 0.3390 5.17 -27.63 

Plateau 58 50.51 66.02 -7.49 15.51 0.4249 0.3622 0.4032 -14.75 11.32 

Rivers 35.35 23.93 30.04 -11.42 6.11 0.3782 0.2908 0.3265 -23.13 12.29 

Sokoto 95.63 83.34 77.21 -12.29 -6.13 0.4564 0.5199 0.4974 13.92 -4.32 

Abia 33.59 42.42 16.18 8.83 -26.24 0.3570 0.3205 0.2464 -10.20 -23.12 

Delta 33.16 35.61 31.39 2.45 -4.22 0.3865 0.3154 0.3209 -18.41 1.73 
Enugu 73.29 50.21 46.94 -23.08 -3.27 0.3955 0.3947 0.3783 -0.22 -4.14 

Jigawa 95.63 90.34 81.07 -5.29 -9.27 0.3780 0.3830 0.4538 1.33 18.48 

Kebbi 89.57 87.69 69.44 -1.88 -18.25 0.4300 0.4633 0.4451 7.74 -3.92 

Kogi 32.18 44.27 38.15 12.09 -6.12 0.3603 0.3436 0.3387 -4.64 -1.42 

Osun 32.7 48.83 38.35 16.13 -10.48 0.3778 0.3332 0.3514 -11.79 5.44 

Taraba 49.14 75.89 74.72 26.75 -1.17 0.4609 0.3271 0.4706 -29.02 43.85 

Yobe 73.25 50 79.38 -23.25 29.38 0.4743 0.3422 0.5075 -27.85 48.28 
Bayelsa 43.11 86.89 57.29 43.78 -29.6 0.3800 0.4031 0.3980 6.07 -1.27 

Ebonyi 72.73 80 56.8 7.27 -23.2 0.4628 0.3450 0.4047 -25.47 17.31 

Ekiti 55.66 55.24 39.15 -0.42 -16.09 0.3947 0.3599 0.3348 -8.81 -6.96 

Gombe 77.22 71.97 73.52 -5.25 1.55 0.5080 0.4157 0.4551 -18.18 9.47 

Nassarawa 59.49 53.93 45.88 -5.56 -8.05 0.3980 0.3248 0.3437 -18.38 5.80 

Zamfara 87.06 74 82.32 -13.06 8.32 0.5269 0.3588 0.5118 -31.91 42.65 

FCT 25.33 10 17.73 -15.33 7.73 0.3565 0.2037 0.2665 -42.86 30.79 
NC 44.21 47.67 48.07 3.46 0.4 0.4045 0.3593 0.3962 -11.18 10.27 

NE 69.78 66 73.84 -3.78 7.84 0.5154 0.4122 0.4663 -20.02 13.12 

NW 71.9 61.3 67.16 -10.6 5.86 0.4687 0.4089 0.4503 -12.76 10.11 

SE 44.67 40.29 32.9 -4.38 -7.39 0.4102 0.3490 0.3308 -14.92 -5.22 

SS 38.66 37.63 38.19 -1.03 0.56 0.3966 0.3317 0.3574 -16.36 7.75 

SW 31.91 40.8 33.69 8.89 -7.11 0.3764 0.3737 0.3278 -0.72 -12.29 

Urban 23.17 26.57 18.79 3.4 -7.78 0.3290 0.2908 0.2591 -11.61 -10.89 
Rural 62.92 66 64.34 3.08 -1.66 0.4574 0.4075 0.4325 -10.91 6.13 

Total - - - - - 0.4436 0.3844 0.4087 -13.35 6.32 

 

Furthermore, using the median as the 
poverty line in each year, we were able to compute 
the non-income poverty incidences as presented in 
table 3. The table shows that in 1999, Sokoto (95.63 
percent), Jigawa (95.63 percent), Kebbi (89.57 
percent), Zamfara (87.06 percent), Bauchi (81.82 
percent), Gombe (77.22 percent), Borno (75.00 
percent), Enugu (73.29 percent), Yobe (73.25 
percent) and Ebonyi (72.73 percent) have the highest 
values, whereas Lagos (8.48), FCT (25.33 percent), 
Anambra (26.99 percent), Imo (27.41 percent), Ogun 
(32.00 percent), Kogi (32.18 percent) and Osun 
(32.17 percent) have the least values. The table 
further shows that in 2003, non-income poverty 
incidences are highest in Jigawa (90.34 percent), 
Kebbi (87.69 percent), Bayelsa (86.89 percent), 
Sokoto (83.34 percent), Bauchi (81.89 percent), 
Ebonyi (80.00 percent), Taraba (75.89 percent) and 
Zamfara (74.00  percent),  while Lagos (4.96 
percent), FCT (10.00 percent), Imo (22.42 percent), 
Anambra (22.75 percent), Edo (23.18 percent), 
Rivers (23.93 percent) and Kwara (27.51 percent) 
have the least values. Similarly, in 2008, Zamfara 
(82.32 percent), Jigawa (81.07 percent), Bauchi 

(80.91 percent), Yobe (79.38 percent), Sokoto (77.21 
percent), Taraba (74.72 percent and Gombe (73.52 
percent) have the highest non-income poverty 
incidences, while Lagos (7.21 percent), Anambra 
(14.58 percent), Abia (16.18 percent), FCT (17.73 
percent), Edo (23.22 percent), Imo (26.88 percent) 
and Akwa Ibom (29.20 percent) have the least values. 
These results, when put by the side of the monetary 
poverty incidences for the states in 2004 reveal that 
states like Jigawa, Kebbi, Bauchi, Yobe, Zamfara, 
Gombe, Sokoto and Adamawa have highest values 
and many of these have consistently showed very 
high non-income poverty incidence in the years 
covered by the data (Oyekale et al ., 2006). 

The table also shows that CWI inequality at 
the national level is highest in 1999 with Gini 
coefficient of 0.4436. This value declined to 0.3844 
in 2003 before slightly increasing to 0.4087 in 2008. 
This finding is also similar to the conclusion of 
Aigbokhan (2008) using expenditure data in the 2004 
survey that although Nigeria had recently witnessed 
some growth during the past one decade or so, the 
speed of poverty reduction is rather a bit low due to 
presence of inequality. 
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In 1999, highest values of Gini inequality 
indices are recorded in Bauchi (0.5600), Zamfara 
(0.5269) and Adamawa (0.5104) and lowest in 
Lagos, Anambra and Imo states with 0.2440, 0.3257 
and 0.3391, respectively. In 2003, CWI inequality is 
highest in Sokoto (0.5199), Oyo (0.4684), Kebbi 
(0.4633) and Bauchi (0.4578), while it is lowest in 
Lagos (0.1933), FCT (0.2037), Imo (0.2667) and Edo 
(0.2782). In 2008, Zamfara (0.5118), Yobe (0.5075), 
Sokoto (0.4974) and Taraba (0.4706) have the 
highest CWI inequality. The results generally reveal 
that poverty incidences are statistical significantly 
correlated with inequality (p < 0.01) with pair-wise 
correlation of 0.760, 0.821 and 0.959 in 1999, 2003 
and 2008, respectively. This clearly shows that states 
with high non-income poverty incidences also tend to 
display a very high Gini-coefficient. 
 Between 1999 and 2003, table 3 shows that 
changes in non-income poverty incidences across the 
states reveal decline by 27.81 percent in Borno, 23.25 
percent in Yobe, 23.08 percent in Enugu, 22.85 
percent in Edo, and 21.24 percent in Kano, whereas, 
Bayelsa, Ondo, Taraba, Ogun, Osun and Oyo 
recorded increases of 43.78 percent, 28.05 percent, 
26.75 percent, 17.17 percent, 16.13 percent and 16.07 
percent, respectively. Between 2003 and 2008, states 
that recorded decline in poverty are Bayelsa (29.6 
percent), Abia (26.24 percent), Oyo (23.31 percent), 
Ebonyi (23.2 percent), Ondo (18.99 percent) and 
Kebbi (18.25 percent), while increases were recorded 

in Yobe (29.38 percent), Borno (23.49 percent), 
Kwara (21.10 percent) and Plateau (15.51 percent). It 
should also be noted that states with consistent 
reduction in poverty incidences are Nassarawa, 
Kebbi, Jigawa, Enugu, Sokoto, Kaduna and 
Anambra, while it is only in Benue state that poverty 
consistently increased. 
Growth, Inequality and Non-Income Poverty 
Incidence Linkages 
 The impact of growth rates of CWI and 
changes in inequality on changes in non-income 
poverty incidences was addressed with a two-stage 
regression. The OLS and 2SLS results for the periods 
1999/2003 and 2003/2008 are presented in table 4. 
The results for the 2SLS show that the Wald Chi 
Square statistics are 56.19 and 66.42 for 1999/2003 
and 2003/2008 respectively being statistically 
significant (p<0.01). Out of the variables that were 
included in the 1999/2003 model, growth rate of 
CWI, number of trained youths, average of annual 
allocation from the federation account, average age 
and literacy rate show statistical significance 
(p<0.10), while in 2003/2008, growth rates of CWI, 
unemployment rate, telephone penetration, literacy 
rate and average household size are statistically 
significant. Change in Gini inequality variable was 
excluded from the 2003/3008 model because it is 
highly correlated with growth and uncorrelated with 
non-income poverty incidence change and thus used 
as one of the instrumental variables.  

 
Table 4: OLS and Two Stage Least Square Regression of the Impact of Growth and Inequality on  Non-Income Poverty Change  (1999-2008) 

Variables 1999-2003 (OLS) 1999-2003  (2SLS) 2003-2008 (OLS) 2003-2008  (2SLS) 

Coeff T value Coeff T value Coeff T value Coeff T value 

Growth rate in CWI -0.1475*** -2.87 -0.1463** -2.03 -0.1288 -1.53 -0.1924** -2.01 

Northern states dummy -4.3971 -0.54 -4.4351 -0.66 2.9022 0.31 2.7458 0.39 

Immunization 0.00008 1.15 0.00008 1.43 0.00002 0.23 0.00001 0.17 

HIV prevalence 0.00003 0.59 0.00003 0.74 0.00007 1.00 0.00006 1.14 

Unemployment rate -0.2870 -1.21 -0.2880 -1.48 1.0194*** 2.68 0.9844*** 3.37 

Trained Youths -0.0363 -1.41 -0.0362* -1.79 -0.0016 -0.10 -0.001 -0.09 

Telephone Penetration 1.4305 0.87 1.4324 1.10 -0.5340 -1.24 -0.5178 -1.57 

Annual Allocation 0.3808** 2.20 0.3814*** 2.75 -0.1132 -0.77 -0.1029 -0.92 

Change in Gini coefficient 0.2049 1.10 0.2055 1.37 - - - - 

Average age (years) 2.2419** 2.05 2.2389*** 2.56 0.9297 -0.59 -0.9239 -0.77 

Robbery cases -0.0537 -1.13 -0.0538 -1.42 0.1116* 1.73 0.1047** 2.10 

Literacy -0.3838** -2.04 -0.3835*** -2.57 - - - - 

Average household size - - - - -13.8188 -1.91 -13.9495*** -2.53 

Constant -48.6607 -0.86 -48.5612 -1.08 64.3886 0.59 67.1998 0.80 

F Value 3.12***    2.58**    

Wald Chi Square   56.19****    66.42***  
Adj R -Squared 0.4338    0.6388    
No of observations 37  37  37  37  

*** significance at 1%, significance at 5%**, * significance at 10% 
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The results show that a percentage increase 
in the growth rate of CWI reduced non-income 
poverty incidence by 0.1463 percent and 0.1924 
percent in 1999/2003 and 2003/2008 respectively. 
Therefore, growth resulted into reduction in non-
income poverty incidences in 2003/2008 than in 
1999/2003. This finding is similar to that of Oyekale 
et al (2006), Aigbokhan (2008) and Oyekale et al 
(2011) for monetary poverty in Nigeria and 
Boccanfuso et al (2009) for non-monetary poverty 
incidence in Senegal using Shapley decomposition 
approach. Meier (1989) asserted that whether 
absolute poverty is measured by low income, low life 
expectancy or illiteracy, there is a strong negative 
correlation between poverty and growth. 

Unemployment rate variable shows 
statistical significance (p<0.01) in the 2003/2008 and 
implies that increasing unemployment rate by one 
percent will increase non-income poverty incidence 
by 0.9844. This is expected because unemployment 
constitutes some welfare losses to the households. 
Todaro (1985) affirmed that provision of gainful 
employment must be an essential ingredient in any 
poverty reduction development strategy. Osinubi 
(2005) reported that based on some Federal Office of 
Statistics and Central Bank of Nigeria data, poverty 
incidence in Nigeria declined between 1987 and 1991 
due to steady decline in unemployment rate. Closely 
related to this are the parameters of the number of 
trained youths that both have negative sign in the two 
results, but only shows statistical significance 
(p<0.10) in the 1999/2003 results. This implies that 
in 1999/2003, increasing the number of trained youth 
by one unit will reduce non-income poverty 
incidence by 0.0362. It should be noted that the 
parameter is very small compared to what was 
obtained for the unemployment rate. The implication 
of this finding is that the number of training 
conducted for youth in recent time does not have 
impact on poverty reduction. This may be as result of 
poor targeting and inability to complement training 
with adequate financial supports to set up. 

Telephone penetration statistical 
significantly (p<0.10) reduces poverty by -0.5178 in 
the 2003/2008 period. This is expected because 
telephone penetration seems to rapidly dissolve every 
barrier to economic integration, which is very vital 
for economic development. Obayelu and Ogunlade 
(2006)  provided some empirical results to buttress 
this finding Unexpectedly, a unit increase in the 
average annual allocation to the states from the 
Federation Account in 1999/2003 period increases 
poverty significantly (p<0.01) by  0.3814 unit. In the 
2003/2008 period, the parameter is with negative sign 
but statistically insignificant (p>0.10). Klump and 
Bonschab (2004) already noted that it requires pro-

poor spending for government expenditure to result 
into poverty reduction.  

The variable of change in Gini coefficient is 
with positive sign in the 1999/2003 model, but shows 
no statistical significance (p>0.10). Average age 
variable is statistically significant (p<0.05) in the 
1999/2003 model. It implies that as average age of 
the household head increases by one year, non-
income poverty incidence will increase by 2.2389. 
Aigbokhan (2008) also found that because of the life 
cycle implication of wealth acquisition, above a 
particular point, expenditure will decline with age. 
Robbery cases variable shows statistical significance 
(p<0.05) in the 2003/2008 model and implies that an 
increase in the number of robbery cases by one unit 
will increase non-income poverty by 0.1047. 
Odumosu (1999) noted that when poverty is coupled 
with high levels of economic and social aspirations, 
the stage is set for criminal activities - particularly 
official corruption, robbery and dealing in illegal 
goods and services. It was emphasized that people 
who are thwarted in attaining desired social and 
economic goals legally may seek to obtain them 
illegally. Therefore, incidence of robbery and traffic 
in illegal goods tends to be high among members of 
minority groups who feel the burden of both 
economic and social discrimination. This is a 
consequence of widening poverty and inequality 
gaps. In 1999/2003, a percentage increase in literacy 
rate significantly reduces non-income poverty 
incidence by 0.3835 (p<0.05). Klump and Bonschab 
(2004) already indicated that spending on education 
provides a vital platform for releasing people from 
the hooks of poverty. Several other authors 
(Aigbokhan, 2008; Oyekale et al, 2006) have 
documented the impact of education in ensuring 
monetary poverty reduction in Nigeria. In the 
2003/2008 model, average household size variable is 
also show statistical significance (p<0.05). This 
implies that as household size increases, non-income 
poverty reduces. This is contrary to what had been 
found by Aigbokhan (2008) for monetary poverty in 
Nigeria.   
4. Recommendations 

This study assessed non-income pro-poor 
growth in Nigeria using the 1999, 2003 and 2008 
survey based Demographic and Health Survey (DHS) 
secondary data. The fuzzy set method was used to 
construct composite welfare indicators for the 
households, which were subjected to further pro-poor 
distributional and parametric regression approaches. 
The major findings and their policy implications are 
discussed as follows: 

Welfare among rural dwellers is lower than 
what obtains in the urban areas. There is therefore the 
need to ensure better access for the poor (majority of 
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which are in the rural areas) to basic social services. 
Government’s efforts at making some progress 
towards some Millennium Development Goals 
should be more intensified and better focused. 
Investment in provision of safe water and better 
sanitation should form a major priority, and the 
inputs of private sector will be vital. It was also found 
that access to telephone services increased over the 
years, but the rural poor are more deprived.  

The regression analysis also shows that 
increase in state-level literacy rate significantly 
reduced non-income poverty incidence. There is 
therefore the need to ensure progressive educational 
development in Nigeria. Efforts to ensure better 
access by poor households to education should 
therefore form the hallmark of education policies and 
programmes. Composite average welfare indicator in 
Nigeria increased between 1999 and 2003, but 
slightly declined in 2008. However, non-income 
poverty and inequality are more of northern states 
phenomenon with Jigawa and Sokoto states standing 
out by falling among the top 10 in all the years. Other 
northern states with very high non-income poverty 
incidences are Zamfara, Bauchi, Kebbi, Yobe, and 
Taraba. It was also found that non-income poverty 
incidences are highly correlated with its inequality. It 
is therefore imperative for government to properly 
target some northern states where poverty is highly 
endemic for specific marginal reforms. This is very 
essential because such states constitute major set 
back for enhancing development indicators in 
Nigeria. They may also serve as vital barrier to 
achievement of rapid economic growth in the present 
democratic setting. 

We found that increasing unemployment 
rate by one percent will increase non-income poverty 
incidence. Government therefore to ensure putting in 
place appropriate programmes to reduce 
unemployment. This is also vital for addressing 
insecurity in the form of number of robbery cases in 
the states which was found to increase poverty. 
Channeling such efforts at the youths using some 
recent opportunities in the agricultural production can 
be of help because it was found that as the number of 
people engaged in farming increases, growth of CWI 
among the poor increased.  
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Abstract: Background: Osteopontin; a small integrin-binding ligand; has been proved to be an important factor in bone 
mineralization,  remodeling and  metabolism. Upregulation of  osteopontin was noticed in knee osteoarthritis.  It  may be 
involved in the molecular pathogenesis of the disease, contributing to progressive degeneration of articular cartilage.   
Aim: To measure plasma and synovial fluid  osteopontin in patients with primary knee osteoarthritis in order to  assess its 
relation to disease severity. Patients and Methods: This study included thirty  patients (aged 44-66 years) diagnosed as 
having primary knee osteoarthritis  according to the checklist of American College of Rheumatology criteria. Ten age 
and sex matched apparently healthy controls were also enrolled in this study. Full history taking, thorough clinical 
examination, routine laboratory investigations,and  plasma osteopontin (OPN) level  measurement  were done for all 
patients and controls. While Synovial fluid OPN levels were measured  in cases with knee effusion. Disease severity 
was assessed using Kellgren/ Lawrence (K/L) radiological score. Results: Statistically Significantly elevated levels of 
both plasma and synovial fluid OPN were found in patients compared to controls  (P<0.001&P<0.05 respectively). 
Synovial fluid OPN levels were statistically significantly higher than paired plasma samples (P<0.001). A significant  
positive correlation was found  between plasma OPN and synovial fluid OPN levels and both of them showed positive 
correlation with disease severity grades as assessed by K/L radiological score. In Conclusion: Both plasma and 
synovial fluid OPN levels were increased in primary knee O.A patients and both of them correlated with more severe OA.  
Measurements of plasma and/or synovial fluid levels of osteopontin could possibly serve as a biochemical parameter for 
determining disease severity and predicting the progression of osteoarthritic disease process. 
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PRIMARY KNEE OSTEOARTHRITIS: RELATION TO DISEASE SEVERITY. Life Sci J 2012;9(4):3902-3909]. (ISSN: 
1097-8135). http://www.lifesciencesite.com. 581 
 
Keywords: osteoarthritis, Kellgren/Lawrence score, osteopontin. 
 
1. Introduction 

Osteoarthritis (OA) is a disorder of the hyaline 
joints characterized by wear, softening and thinning of the 
articular cartilage and diminished compliance of the 
subchondral bone (Bijlsma et al., 2011). 

There is a great potential in the use of 
biochemical markers of arthritis to diagnose the disease at 
an earlier stage, assess  its severity  and monitor the effect 
of any treatment (Garnero et al., 2002). Markers of 
cartilage degradation have been assessed extensively and 
show a moderate to good relation with clinical and 
radiographic variables of osteoarthritis but not enough is 
known about markers of bone metabolism, like bone 
morphogenetic proteins and osteopontin  which might have 
an important role in pathophysiology of the disease 
(Honsawek et al., 2009). However, no maker has gained 
complete acceptance for clinical monitoring of 
osteoarthritis. 

Osteopontin, (OPN) a member of the SIBLING 
(small integrin-binding ligand N-linked glycosylated 
protein) family, is present in extracellular fluids. It is 
abundant  in the extracellular matrix of mineralized 
tissues such as  bone, where it mediates important cell–
matrix and cell–cell interactions (O'Regan et al., 
2000).Its expression during chondrocyte maturation is one 
of the important events involved in cartilage-to-bone 
transitions in fracture repair (Gravallese, 2003). 

Scatena et al., 2007 stated that OPN was a 
multifunctional molecule highly expressed in chronic 
inflammatory and autoimmune diseases, Being a 
secreted adhesive molecule, OPN was found to aid in 
the recruitment of monocytes-macrophages and to 
regulate cytokine production in macrophages, 
dendritic cells, and T-cells. OPN has been classified as 
a T-helper 1 cytokine. Furthermore, OPN is cleaved by 
at least 2 classes of proteases: thrombin and matrix-
metalloproteases (MMPs). Most importantly, 
fragments generated by cleavage not only maintain 
OPN adhesive functions but also expose new active 
domains that may impart new activities.  

Several studies proved  that OPN was involved in 
different physiologic and pathologic events in liver 
(Ramaiah and Rittling 2008), skeletal muscle myoblasts 
(Uaesoontrachoon et al. (2008),  the vascular system 
(Waller et al., 2010),  in cellular  transformation and cancer 
(Weber 2011) and in mineralized tissues (McKee  et al., 
2011). 

Patients with ankylosing spondylitis had high 
levels of OPN. However, the plasma OPN level in 
such patients showed correlation with bone 
remodeling markers rather than with  inflammation 
(Choi et al., 2008). In addition, OPN was expressed by 
rheumatoid arthritis fibroblast –like synoviocytes 
(FLS) .  It affected FLS and B lymphocyte interactions 
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by supporting the adhesion of B lymphocytes to FLS 
and enhancing the production of IL-6 (Take et al., 
2009).  

Up regulation of OPN in O.A. was noticed by 
enhanced expression of osteopontin mRNA in human 
OA cartilage.  Osteopontin may be involved in the 
molecular pathogenesis of osteoarthritis, contributing 
to progressive degeneration of articular cartilage 
(Standal et al., 2004). 

The synthesis and degradation of cartilage 
matrix and the cartilage homeostasis is regulated by 
chondrocytes via mechanisms that depend, in part, 
upon the interaction of chondrocytes with the 
extracellular matrix (ECM) proteins. These include 
collagens, proteoglycans, and noncollagen-proteins 
such as fibronectin (FN) and osteopontin (OPN), 
(Hunter et al., 2009). In addition, OPN was thought to 
be involved in destruction of cartilage matrix by 
inducing the production of collagenases in articular 
chondrocytes (Gao et al., 2010). 
AIM OF THE STUDY: 

To measure plasma and synovial fluid 
osteopontin in patients with primary knee osteoarthritis in 
order to assess its relation to disease severity. 
 
2.PATIENTS AND METHODS 
             This study included thirty symptomatic 
patients who attended the Physical medicine, 
Rheumatology and Rehabilitation Outpatient Clinic of 
Ain Shams University Hospital  and were diagnosed as 
having primary knee O.A according to the checklist of 
American College of Rheumatology criteria for the 
classification of knee osteoarthritis (Altman et al., 
1986) as shown in table (1). 
 
Table (1): Checklist of American College of 
Rheumatology criteria for the classification of 
idiopathic knee osteoarthritis (Altman et al., 1986): 

Clinical and laboratory Clinical and radiographic Clinical † 

Knee pain Knee pain Knee pain 

+ at least 5 of 9: + at least 1 of 3: + at least 3 of 6: 

- Age > 50 years -Age > 50 years - Age > 50 years 

- Stiffness < 30 mins -Stiffness < 30 mins - Stiffness < 30 mins

- Crepitus - Crepitus -Crepitus 

- Bony Tenderness + Osteophytes -Bony Tenderness 

- Bony enlargement  - Bony enlargement

- No palpable warmth  - No palpable warmth

- ESR <40 mm/hour   

- RF <1:40   

- SF OA   

92% sensitive 91% sensitive 95% sensitive 

75% specific 86% specific 69% specific 

 ESR  =  erythrocyte sedimentation rate (Westergren);   
RF=rheumatoid  factor 
 SF OA  =  synovial  fluid  signs  of  OA  (clear, viscous,  
or white blood  cell  count <2,000 /mm3). 
 

Ten healthy individuals matched for age and 
sex with patients were also enrolled in this study as a 
control group. 
            Patients with secondary OA, other types of 
arthritis such as Rheumatoid arthritis, Systemic lupus 
erythrematosis, Psoriatic arthritis, gout, pseudo gout, and 
infectious arthritis. Also, patients suffering from 
osteoporosis, systemic inflammatory or autoimmune 
disease or malignancy were excluded. 
 All patients were subjected to: 
Full medical history: Sex, age, Occupation, 
Menstrual history , with special emphasis on history of 
knee pain, morning stiffness, jelling phenomenon, 
joint swelling, other joint affection, constitutional 
symptoms and extra-articular manifestations. Past 
history suggestive of secondary of knee OA. 
Thorough clinical examination: Weight and height 
(BMI was calculated). Local examination of knee joint 
for tenderness, warmth, swelling, effusion,  crepitus, 
Palpable osteophytes, deformities, Synovial 
hypertrophy, range of motion,  muscle wasting, 
ligament laxity and patella-femoral compression test. 
Also examination of small joints of hands and feet, 
shoulders, hip joints, and ankle joints as a screening 
for primary generalized O.A and gait examination. 
3.Laboratory investigations:  
A. Routine laboratory investigations: 
 -Complete blood count using coulter counter. 
 -Erythrocyte sedimentation rate (ESR) by the 

Westergren method. 
 Serum CRP using enzyme linked immunosorbant 

assay (ELISA) and considering  concentrations  
lower than 10 mg/L within normal levels. 

B. Measuring of full length OPN levels in plasma 
and synovial fluid samples: 

Blood samples were collected from all patients, 
centrifuged, and stored at − 80 °C until assayed . 
 Synovial fluid was aspirated using lateral approach 

technique from the affected knees of 10 patients 
who had knee effusion , centrifuged and stored 
immediately at −80°C until analyzed. 

 Double-blind quantitative detection of osteopontin 
level in plasma and synovial fluid was performed 
using enzyme-linked immune sorbent assay 
(ELISA) (Kit name is Quantikine used for Human 
Osteopontin (OPN) Immunoassay. Catalog 
Number DOST00, SOST00P, DOST00) using the 
following procedure: 

    Micro-titer plates were coated with capture rabbit 
polyclonal antibody. Both plasma and synovial fluid 
samples were diluted at 1:10 with dilution buffer. then 
added to the plates(100 ul/well) and incubated for 1 h 
at 37 0C. The wells were then washed seven times with 
washing buffer and incubated for 30 min at 4 °C with 
a horseradish peroxidase-labeled mouse monoclonal 
detection antibody for human OPN. After extensive 
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washes, 100 ul of tetramethylbenzidine buffer (used as 
a substrate) was added to each well, and the plate was 
incubated for 30 min at room temperature in the dark. 
Finally, the reaction was stopped with the stop 
solution. A plate reader (Bio-rad, Hercules, CA, USA) 
was used to quantify the signal at 450 nm. 
OPN concentrations were calculated by the standard 
curve. The sensitivity of this assay was 3.3 ng/ml. 
4. Knee Radiography: 

Standardized  plain X-ray weight-bearing antero-
posterior radiographs of the knee were performed and 
evaluated according to the Kellgren and Lawrence  (K/L) 
severity grading scale  for knee OA. (Kellgren and 
Lawrence, 1957).  
Statistical Analysis: 

Statistical analysis was performed using 
Statistical package  for Social Sciences Software  (SPSS) 
version 15.0.1 . Quantitative variables (clinical and 
laboratory parameters) were presented as the mean 
+SD. Student(t) test was used to compare means of 
two studied groups. ANOVA test was used to compare 
more than two groups. Relationships  between 
parameters were analyzed using Pearson Correlation 
Coefficient. P value less than 0.05 was considered 
significant 
3.Results: 
    This study was conducted on 30 patients with 
primary knee OA; aged 44 to 66 years with a 
mean+SD of 52.7+5.3 years, 25 females (83%) and 5 
males (17%). Their  BMI ranged from 25.6 to 35.0 
Kg/m ² with a mean+SD of  32.0+2.34 Kg/m ². Their 
Disease duration  ranged  from 3 to 15 years with  a  mean 

+SD  of 6.35±2.98 years. Ten apparently healthy 
controls were also enrolled in this study; aged 32 to 62 
years with a mean+SD of  52.2+9.51 years , 8 females 
(80%) and 2 males (20%).Their  BMI  ranged from 27.0 
to 33.0 Kg/m ² with a mean+ SD of 30.9+1.9 Kg/m ². 
Comparison between patients and controls as regards 
age and BMI showed no statistical significant 
difference (P>0.05).  
 
Table (2): The frequency of clinical manifestations 
of knee OA in the patient group : 
Clinical manifestation       NO    % 

Morning stiffness 20 66.7% 
Pain 30 100% 
Crepitus 30 100% 
Palpable osteophytes 7 23.4% 
Patello-femoral test 20 66.7% 
Effusion 10 33.3% 
Tenderness 30 100% 
Synovial hypertrophy 2 6.7% 
Quadriceps atrophy 20 66.7% 
No: Number, %: percentage 

     ESR and CRP were normal in all patients and controls. 
 
Evaluation of Plasma OPN levels:  

Plasma OPN levels in control group ranged from 
11ng/ml to 22ng/ml with a mean level of 15.6 ±3.41ng/ml  
while plasma OPN levels in O.A group ranged from  44 
ng/ml to 207ng/ml with a mean level of 171.37±15.96 
ng/ml. Comparison between patient and control groups as 
regards plasma OPN levels revealed  a highly statistically 
significant difference (P>0.001) as shown in  fig(1). 

 

 
Fig. (1): Comparison between patient  and control groups as regards plasma OPN levels. 
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Plasma OPN levels in patients with knee effusion 
showed a mean+SD of 174.5+16.24 while in patients 
without knee effusion its mean+SD was 169.8+16.01. This 
difference was statistically non significant (P>0.05). 

Comparison of both plasma  and synovial fluid OPN 
levels with different radiological grading is shown in tables 
(4 &5) & fig. (6).  
Assessment of radiological findings showed: 
Table (3): radiological findings of patients according to 
K-L score: 
 Number Percentage 

K-L grading score 

Grade 1 0 00.0% 
Grade 2 6 20.0% 
Grade 3 19 63.3% 
Grade 4 5 16.7% 

K-L score: kellgren-lawrence classification 
 
Table (4): Comparison of plasma and synovial fluid OPN 
levels with different radiological gradings: 

 
Grade 2 Grade 3 Grade 4 

F* P Sig. 
Mean± SD Mean± SD Mean± SD 

Plasma OPN 
(ng/ml) 

150.17+ 
4.79 

170.92+5.92 
198.50+ 

8.11 
85.42 <0.001 HS 

Synovial OPN 
(ng/ml) 

215.00 + 
2.83 

228.00+11.73 243.00+1.41 30.94 <0.05 S 

S = Significant, **HS = highly significant, p= level of 
significance, * ANOVA test 
 
Table (5): Post Hoc Test for pair wise comparison between 
different K/L grades as regards plasma and synovial OPN 
levels: 
Dependent Variable (I) K-L grading (J) K-L grading P Sig. 

Plasma OPN 

Grade 2 
 

Grade 3 <0.001 HS 
Grade 4 <0.001 HS 

Grade 3 
 

Grade 2 <0.001 HS 
Grade 4 <0.001 HS 

Grade 4 
 

Grade 2 <0.001 HS 
Grade 3 <0.001 HS 

Synovial OPN 

Grade 2 
 

Grade 3 >0.05 NS 
Grade 4 <0.05 S 

Grade 3 
 

Grade 2 >0.05 NS 
Grade 4 >0.05 NS 

Grade 4 
 

Grade 2 <0.05 S 
Grade 3 >0.05 NS 

S = Significant, **HS = highly significant, p= level of 
significance, NS= non significant. 

To detect  any overlap between different K/L grades as 
regards plasma and synovial fluid OPN levels, Post Hoc curve 
was performed. 

 
Fig. (2): The frequency of radiological grading among 

O.A patients 

 
 
 

 
Fig. (3): Plain X-ray AP view of a right  knee joint 

showing K/L grade 2 

 
Fig. (4): Plain X-ray AP view of a right  knee joint  
showing K/L grade 3 
 

 
Fig. (5): Plain X-ray AP view of a right  knee joint 

showing K/L grade 4. 
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Fig.(6): Comparison between patients with different K-L grades as regards plasma and synovial OPN levels. 
 
        Correlating  plasma OPN  levels to age and  BMI of  the 
patients , and disease duration of  OA revealed non- 
significant correlations (P>0.05.). Correlating  both  plasma 
and synovial fluid OPN  levels to  K/L grading  showed  
statistically significantly  positive correlations (P <0.001 and 
P<0.05 respectively) as shown in table (6) and figs.(7&8). 
Correlation between plasma and synovial fluid  OPN  levels 
revealed statistically significant  correlation (p<0.05) as 
shown in table (7) and figure (9). 

Table (6):Correlations  between both plasma and 
synovial  fluid OPN levels and  K/L grading: 
  Plasma OPN Synovial OPN 

K/L grading 
r .923 .727 
P <0.001 <0.05 
Sig HS S 

r: Pearson correlation test, S = Significant, HS = highly significant, 
P = level of significance. 

 
Fig.(7): Correlation between plasma levels of OPN and K/L grading.  
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Fig. (8): Correlation between synovial fluid levels of OPN and K/L grading. 

 

 
 

Fig. (9): Correlation between  plasma and synovial fluid OPN levels. 
 
Table (7): Correlation between plasma and synovial fluid 
OPN levels: 

  Synovial OPN 

Plasma OPN 

r .585 

P <0.05 

Sig S 

r: Pearson correlation test, S = Significant, P = level of 
significance 
 

 
4.Discussion 

In osteoarthritis, the presence of bone marrow 
lesions (BMLs) adjacent to the subchondral plate on 
magnetic resonance images has been  strongly associated 
with disease progression and pain. The defects related to 
BMLs appear to be sclerotic due to increased bone volume 
fraction and increased trabecular thickness. The mineral 
density in these defects, however, is reduced and may render 
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this area to be mechanically compromised, and thus 
susceptible to attrition (Hunter et al., 2009). 
OPN; a non collagenous extracellular matrix (ECM) 
protein; has been proved to contribute directly to the 
regulation of bone mineralization and  growth (Alford and 
Hankenson, 2006). Furthermore, it  has been implicated 
as an important factor in bone remodeling and 
metabolism(Choi et al.,2008).   

 It has been suggested that osteopontin (OPN),  
fibronectin (FN), as well as other ECM proteins in the 
pericellular environment of the chondrocytes such as 
collagen, and proteoglycan play a role  in specific 
induction and repression of chondrocyte gene  (Saito et al., 
1999). Attur et al., 2000 added that FN and soluble ECM 
proteins such as vitronectin and OPN are  ligands for 
integrins . They noticed that addition of fragments or 
recombinant  extra domain  regions of these ECM  proteins  
to cartilage up-regulated inflammatory mediators and 
induced chondrolysis via the ligation of the chondrocyte to 
integrin. Rosenthal et al., 2007 reported that OPN was 
found in increased quantities in the pericellular matrix 
of osteoarthritic cartilage.  

On the other hand, Matsui et al., 2009 
suggested that OPN was required for cartilage 
homeostasis and reported that OPN deficiency; and 
not increase; was associated with more severe OA in 
mice.  

Thus the aim of this study was to  measure the 
plasma and synovial  fluid  osteopontin levels in patients 
with primary knee osteoarthritis, in order to assess its relation 
to disease severity. 

This study proved a significant increase in 
plasma OPN levels in patients with primary knee OA in 
comparison to control group. These results were in 
agreement with Honsawek et al., 2009, who suggested 
enhanced systemic production of OPN  in the primary knee 
osteoarthritis and added that overexpression of OPN  may 
be involved in the molecular pathogenesis of osteoarthritis 
and contribute to progressive degeneration of articular 
cartilage. Wang and Denhardt, 2008 explained  that 
Upregulation of OPN was found to induce production of 
proinflammatory chemokines and cytokines  including 
IL1B, TNF ccl2 and cxcl and activation of  nuclear  factor 
kappa P  pathway. It is already well known that these 
cytokines are closely associated with functional 
alterations in synovium, cartilage and subchondral 
bone. These proinflammatory mediators appear to be 
first produced by the synovial membrane, and then 
diffuse into the cartilage through the synovial fluid. 
They activate the chondrocytes, which in turn produce 
catabolic factors such as proteases and multiple pro-
inflammatory cytokines (Standal et al., 2004). 

In our study, there was no statistical significant 
correlation between plasma OPN levels, age, disease 
duration and BM of patients.. 

     It has been noticed in this study that OPN levels in 
synovial fluid were statistically significantly higher 
with respect to paired plasma samples. These findings 
were supported by  Honsawek et al., 2009.  Moreover, 
Gao et al., 2010 studied  OPN  expression  in both  
synovial fluid and articular cartilage and  reported   that 
synovial fluid  OPN levels in O.A patients were higher 
compared to controls  and  that   expression of  OPN was 
highly  up-regulated in human OA cartilage, as compared 
with normal cartilage.  Previous  studies have 
demonstrated; by immuno-histochemical staining;  the 
expression of OPN  in fibroblast-like synoviocytes 
(FLS) and articular chondrocytes  (Pullig et al., 2000, 
Ohshima et al., 2002).  So,  the source of elevated OPN 
in the synovial fluid of OA patients  is presumably to be 
the local tissues such as the synovial 
membrane and articular cartilage.  It  was also suggested 
that cell adhesion, migration or inflammation could be 
involved in the release of OPN (Standal et al., 2004).  
However  in OA,  the  degenerative changes of articular 
cartilage were likely to be the facilitating factors in the 
release of  OPN ; residing in extracellular matrix,  into 
the synovial fluid simply by exposing  the subchondral 

bone  to the synovial fluid, so that  bone may be a source of 

synovial fluid OPN (Gao et al., 2010). 
Regarding correlation studies, a significant positive 
correlation was found between plasma OPN and synovial 
fluid  OPN levels. Similar results were reported by 
Honsawek et al., 2009.   

According to our study, both plasma  and 
synovial fluid full length OPN levels were significantly 
correlated with the severity of primary  knee O.A 
determined by K/L radiological  grading. Our findings are 
in agreement  with  Honsawek et al., 2009.  Also, Gao et 
al., 2010  proved  that synovial fluid  OPN  levels showed 
a positive correlation with  articular cartilage OPN 
expression which in turn correlated with disease severity. 
Therefore, determining the levels of  OPN in synovial 
fluid,  may be indirectly predictive of the degree of 
cartilaginous damage and disease severity and this 
emphasis our results .  In a recent study by  Hasegawa et 
al., 2011  stated that a thrombin cleaved OPN (OPN N-
half) was the one significantly higher in synovial fluid 
of OA knees than in controls and a statistically 
significant correlation was found between its elevated 
synovial fluid  levels and disease severity by Kellgren-
Lawrence grades 1, 2, 3, and 4 (r = 0.274, p < 0.001). 
They also added that Immunohistochemistry of the 
synovium showed stronger reactivity for this thrombin 
-cleaved OPN in samples from subjects with advanced 
OA, denoting local expression of thrombin-cleaved 
OPN which  increased with greater OA severity. 
Interestingly enough, they  reported contradictory 
results about concentrations of full-length OPN in 
synovial fluid of OA knees which were according to 
their study; not statistically different from those of  
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controls (p > 0.05).  Explaining those contradictory 
results, they stated that the thrombin-cleaved form of 
OPN was the proinflammatory form which correlated 
well with various inflammatory diseases. .Another  
possible  reason for differences  in those results might be 
different molecular fragility of OPN types. Our results 
disagree also  with Matsu et al., 2009 who noticed that  
OPN deficiency; and not increasecaused more severe 
OA changes in OPN-deficient mice. They explained 
their results by suggesting that OPN might be required 
for cartilage homeostasis, so its deficiency and not 
increase was associated with more severe OA. Another 
explanation may be acceptable differences between 
their in vitro findings based on experimental animals 
and others' in vivo findings such like ours. 
In  Conclusion : 

Both plasma and synovial fluid OPN levels were 
increased in primary knee OA patients and both of them 
correlated with more severe OA. Measurements of plasma 
and/or synovial fluid levels of  OPN could possibly serve 
as a biochemical parameter for determining disease 
severity and  may be predictive of prognosis with respect 
to the progression of osteoarthritic disease  process.  
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Abstract: This applied article collects descriptive information by Delphi survey method as well as investigating the 
significant correlation or lack of correlation in main hypothesis which has subsidiary hypothesis. In this paper, the 
correlation among the variables affecting the performance of Parsian Bank has been examined. The main hypothesis 
of this study is the existence of a significant correlation between the human capital strategy and performance of 
Parsian Bank. Subsidiary hypotheses include a significant correlation between the variables of manpower supply 
system, incentive system, human resources development system, and human resources maintenance system with the 
performance of Parsian Bank. Sampling was done randomly and by using Cochran's formula and based on the 
calculation 127 people were selected for questioning. In this paper, the Student's t-test has been used in order to 
determine the significant correlation between the performance of Parsian Bank and independent variables. 
Moreover, the hypothesis test by Pearson correlation coefficient method and the Student's t-test has been used in 
order to determine the existence or lack of defined variables. In this paper, the model coefficients are estimated 
using the factor analysis method and VPLS software. Model presented in this paper indicated that to which priorities 
and what extent the focus of Parsian Bank activities for increased performance should be allocated, respectively. 
Finally, the regression model for performance function of Parsian Bank is presented.  
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1. Introduction 

Raising the issue of human capital strategy 
improves the human resource management 
researchers' perception of the relationships between 
the organizational strategies, human capital, strategic 
human resource management and the performance of 
company and changes the focus on operational 
management and human resources to focus on 
strategic human resource management by various 
methods. Nowadays, analysis of operational 
management of human resources (i.e. evaluating the 
individual actions of human resource management 
such as selecting and recruiting, training and 
development, and service compensation and ...) has 
been changed to the strategic management of human 
resources. The concept of synergy or being complete 
measures of human resources is important in strategic 
management of human resources [1]. Creating the 
coordination between the strategy of organization on 
the one hand and various systems of human resources 
on the hand is emphasized in strategic management 
of human resources. In fact, the human resources 
strategy plays the role of intermediary between the 
organizational strategy and operation of human 
resources and changes the orientation of organization, 
presented in its strategy, to objective guidelines. 
Strategic human resource management emphasizes 
on organizational performance as a dependent 
variable, but the individual functions are not 

considered. However, the traditional management 
generally focuses on individual outcomes such as the 
task performance, absenteeism, Job satisfaction and 
staff service-leaving. In this regard, understanding 
the processes and mechanisms, through which the 
human resource management practices affects the 
organizational performance, is one of the key issues 
which has been still remained vague. On the other 
hand, despite adopting a comprehensive and unified 
strategy, most of the organizations use a set of related 
strategies each which is designed at separate level. In 
most of large organizations, which have diverse 
activities, these critical levels of strategy are: 
1. Firm strategy, 
2. Business strategy (Business unit), 
3. Applied strategies (task). 

Important point, which should be considered 
in designing these strategies, is the necessity for 
coordination among them. So that each of the 
strategic level should have an appropriate 
coordination with its higher-level strategy otherwise 
the organization will not be able to achieve its 
objectives efficiently [2]. Accordingly, it seems that 
given the importance of organizational strategy (in 
various functions) and their direct effect on its 
performance, the coordination between the human 
capital strategies and organizational performance is 
one of the issues which could significantly impact the 
effectiveness of human resource management 
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practices on organizational performance. Therefore, 
the main objective of this study is to evaluate the 
effect of coordination between the Capital Human 
strategy and organizational performance. In defining 
the strategy, the experts have presented the 
definitions which guide this paper. For instance, 
Hunger and Wheelen, translated by Arabi and Izadi, 
1381, have stated that the strategy is a comprehensive 
and plenary plan which shows the way through which 
the organization can achieve its mission and 
objectives [3]. Daft, translated by Parsaeian and 
Arabi, 1377: Strategy means a plan for creating a 
mutual relationship with environmental factors which 
are often contradictory in order to meet the 
organizational objectives. Some of the managers 
consider that the objective is synonyms with the 
strategy, but based on his view, the goal determines 
that to where the organization wants to go and the 
strategy determines the way of achieving it [4]. 
David, translated by Arabi and Parsaeian, 1380, and 
Mintzberg, translated by Saebi, 1383: Strategic vision 
considers the issues at the mental, conceptual or 
theoretical level. Thus the strategy is also expressed 
as subjectively and conceptually and can never be 
considered objectively and operationally. This issue 
rejects all views, which consider the strategy as a tool 
to achieve the long-term objectives, because based on 
this view, the strategy is a "general orientation of 
organizational movement to achieve a desired state at 
the mental and conceptual level" [5]. John and 
Harrison, Translated by Ghasemi, 1380: Analysis of 
internal and external environment, determining the 
strategic direction and creating the strategy to achieve 
its objectives and implementing it [6].  

The important point is that there is a 
common issue in all provided definitions and it states 
that the strategic management is related to 
codification (Planning or selection), implementation 
and evaluation (Control) of strategy. The significant 
point is that each strategy is related to strategies of 
other levels and also to strengths and competitive 
competencies of business unit and is compatible with 
the organizational level as a set of coordinated unit as 
well as responding the environmental conditions [7].  
2. Theoretical principles and research 
background  

In this section, the theoretical principles and 
research background are presented, respectively.  
2-1 - Theoretical principles 

The concepts of strategy date back to 340 
BC. The oldest work in this regard is the views of 
Chinese General, San Tzu. In this book, he has 
described the way of using the concepts of strategy 
for overcoming thee. But, the strategic planning in 
today form was started in 1960s. Second World War 
was a platform to adopt several strategic decisions for 

involved countries. After ending the war, the United 
States Department of Defense compiled these 
experiences in the format of "Strategic Planning" 
method and included it in senior officers' educational 
program. These ideas entered the business and 
became the origin for important developments while 
applying by military senior officers in industry. In 
1962, Alfred Chandler, Professor of Harvard 
University, published the results of his own studies 
on large American companies and described the 
process of senior managers' strategic decision-
makings. Chandler indicated in this research that how 
the way of strategic decision-making could lead to 
superiority in business environment. Three Year 
later, Kent Andrews, another professor of Harvard 
University, published an article based on Chandler's 
idea and raised the necessity for organizations 
attention to their own strength and weakness. He 
provided SWOT Analysis Method by the help of 
collaborators and introduced it as a tool to access the 
best match between the internal and external 
conditions of organization [8]. At the same year, Igor 
Ansof idea applied Chandler's ideas for company 
planning and achieved significant successes. These 
achievements attracted the attention of managers, 
organizations and academic circles to this approach. 
1960s and 1970s can be considered as the mostly 
developed and flourished ones for the classical 
approaches of strategy. In this era, several tool and 
methodology such as BCG analysis, GAP analysis, 
and SWOT analysis were introduced. Numerous 
articles about the dissemination strategy and these 
concepts found a way to academic courses. 1980s 
began with important developments in economic 
structure of world. During this decade, the economic 
pole of world transferred from America to East Asia, 
particularly Japan, and the business environment was 
faced with fast and consecutive changes of 
technological and economic factors. In these 
conditions, the classical approaches, which have been 
designed for the relatively sustainable environments, 
could not respond any longer. In 1990s, the strategy 
theorists came back with completely different ideas 
and before anything, ask about the classical 
approaches. Henry Mintzberg denied the basis of 
"strategic planning" by proposing the differentiation 
between the analytical processes (Like what is done 
in planning) and the mental synthesis (What builds 
the strategies) and stated that basically, the process of 
planning could not create the strategy [9].  

Based on the articles, Hamel and Prahalad 
introduced the creation of new paradigm as the 
infrastructure of success-maker strategies and 
proposed "Making the organization strategic" instead 
of "strategic planning". These views were accepted 
and welcomed by professional circles due to the 
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effectiveness at the operation scene and being 
compatible with environmental conditions of 
business, despite the fact that they obtained no 
considerable success in academic because of 
difference in ideas and lack of views which could be 
accepted by the all ones. Jeanne Liedtka, professor in 
Darden University, also can be considered as one of 
the experts in new approaches of strategy. As she 
acquired valuable experiences being present in 
professional circles and industry consultation circle 
as well as doing the academic activities, in the late 
1990s proposed a model for "Strategic Thinking" 
which was widely welcomed. Each of these views is 
considered as the development origin in strategic 
approaches. This development requires the 
compliance of this approach with new era conditions 
[10].  
2-2 – ResearchBackground 

Abbaspour, 1381, new approaches in 
functions of human resource management [11], 

Soltani, 1384 , Managers' strategic thinking, 
infrastructure of development and growth of 
organizations [12], Vafaei, 1384, strategic 
management [13], Khalili, 1385, Ideology and 
strategy; ratio measurement of strategic thinking and 
ideologic attitude concepts [14], Bagheri and 
Delpasand, 1387, Designing and compiling a 
strategic planning pattern at mission-centered and 
network universities [15], Peter Senge, 1990, 
relationship of issues and topics with a general 
pattern of special events and details [16], Jeanne M. 
Liedtka, 1998, strategic thinking can be thought [17], 
Collins et al, 2006, High-Performance Leadership at 
the Organization Level [18], Acur and Englyst, 2006, 
Assessment of strategy formulation [19], Baraldi et 
al., 2007, Using the IMP approach instead of 
developing the managerial check lists and decision-
making rules [20], Vila and Masifern, 2007, Strategic 
Thinking: Strategy as a Shared Framework in the 
Mind of Managers [21].  

 
Table (1) Time comparison of conducted research 

No. Researcher's name Year Research subject 

1 Peter Senge  1990  Relationship of issues and topics with a general pattern with special events and 
details  

2 Jeanne M. Liedtka 1998  strategic thinking can be thought 
3 Collins et al.  2000  Performance Leadership at the Organization Level 
4 Abbaspour  2002  new approaches in functions of human resource management 
7 Soltani  2005  Managers' strategic thinking, infrastructure of development and growth of 

organizations 
8 Vafaei  2005  Strategic Management  
9 Acur and Englyst 2006  Assessment of strategy formulation 
10 Khalili  2006  Ideology and strategy; ratio measurement of strategic thinking and ideologic 

attitude concepts 
12 Baraldi et.al. 2007  Using the IMP approach instead of developing the managerial check lists and 

decision-making rules 
13 Vila and Masifern 2007  Strategic Thinking: Strategy as a Shared Framework in the Mind of Managers 
14 Bagheri and Delpasand  2008  Designing and compiling a strategic planning pattern at mission-centered and 

network universities 

 
2-2-1 Need for research  

In dynamic and competitive environment of 
today organizations, the change and development are 
parts of organizational improvement process. Even if 
a single unit of change in the independent variables 
changes the organizational development, the 
organizational development will be achieved. Human 
capital strategy can have a key role in organizational 
development by determining the effective strategies 
and considering the human capital as knowledge tool. 
Enhancing the organizational performance is one of 
the most important problems of industries and 
various economic units. This paper attempts to study 
the relationship between the strategy of human 
capital (with 4 independent variables including the 
manpower supply system, incentive system, human 
resources development system, Human resources 

maintenance system) and the organizational 
performance (in the form of dependent variable 
ROA).  
3 - Research Methodology  

The method of research in this paper is 
applied based on the objective, and descriptive based 
on collecting data and information, and is from the 
branch of Delphi survey which aims to achieve a 
consensus of experts who are familiar with the 
subject of paper.  
3-1 – Method of research  

This article first collected the literature about 
the Human capital strategy by preparing the paper 
plan and then proposed a questionnaire for statistical 
population by designing a proposed conceptual plan. 
Finally, it concluded and proposed the 
recommendations after distributing and collecting the 
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questionnaires and views of HR and managers based 
on the analysis of data from it. The major tasks and 
activities carried out in this article include 
determining the article hypotheses, statistical 
population, sampling method and data analysis, 
determining the validity and reliability of 
questionnaire, testing the hypotheses of article which 
their definition and procedures are presented as 
follows.  
Fundamental objectives of this research are;  
1- Identifying the factors affecting the organizational 
performance in Parsian Bank  
2- Determining the current status of organization 
(Parsian Bank) in terms of identified indicators of 
human capital strategy in Parsian Bank.  
3-2 - Research Hypotheses  

For developing the main hypothesis, this 
question is raised whether the human capital strategy 
has an effect on organizational performance. In 
response to this question, the research assumptions 
are determined as follows. Dependent variable is the 
performance of Parsian Bank with ROA indicator and 
the defined independent variables include the 
manpower supply system, incentive system, human 

resources development system, Human resources 
maintenance system.  
3-2-1 Main Hypothesis 

Human capital strategy has a significant 
correlation with the between with the performance of 
Parsian Bank.  
3-2-2 Subsidiary hypothesis  
1. There is a significant correlation between the 

manpower supply system and the performance 
of Parsian Bank.  

2. There is a significant correlation between the 
incentive system and the performance of Parsian 
Bank.  

3. There is a significant correlation between the 
human resources development system and the 
performance of Parsian Bank.  

4. There is a significant correlation between the 
human resources maintenance system and the 
performance of Parsian Bank.  

3-3- Statistical population, sample and sampling 
method  

Statistical population of this study consists 
of 190 Parsian Bank employees. The sampling 
method was randomized and the number of samples 
was estimated 127 by using Cochran's formula.  

 

 
In which,  
P = 0.5: Possibility of a trait occurrence in the 
population is considered 0.5 due to unavailability,  
Z1-α /2 = 1.96 (α = 0.05),  
d = 0.05: Maximum acceptable error,  
N = 190: Population size,  
ncochran: Sample size.  

 
Since it is predicted that some respondents 

do not complete their questionnaires, 10 people were 
added to the number of statistical sample and this 
increased the total number of questionnaires to 137, 
of which 128 questionnaires were completed. 
3-4 - Data Analysis Methods 

In the main hypothesis, the correlation of 
performance of Parsian Bank, as a dependent 
variable, with human capital strategy, as an 
independent variable, has been tested by student's t 
statistic. Moreover, in subsidiary hypotheses 
correlation of performance of Parsian Bank, as a 
dependent variable, with (the manpower supply 
system, incentive system, human resources 
development system, human resources maintenance 
system), as the independent variables, was assessed 

by Pearson statistic. Finally, we conclude by 
advanced method of factor analysis by using the 
software VPLS, Coefficient of determination R and 
model coefficients.  
3-5 - Data collection tools, Validity and reliability 
of questionnaire  

As noted, the questionnaire is as the data 
collection tool in this study. In this study, the 
information is collected by implementing the 
questionnaire with closed questions (Seven options). 
The designed questionnaire was first distributed 
among the preliminary sample (30 individuals) of 
statistical sample and after survey its defects were 
removed and it was corrected by using the experts' 
views. In the next step, two final standardized 
questionnaires were distributed and collected in order 
to measure the human resources empowerment and 
effectiveness of organization after the validity 
determination.  

The validity of a study means the accuracy 
of indicators and criteria which have been produced 
for desired phenomenon. In order to measure the 
empowerment, Spreitzer questionnaire has been used 
[22], which is developed for measuring the 

127≅  

384.16  

=  

  
0.5*0.5*(1.96)2   

=  

 P (1-p) z2
1-α/2    

ncochran =  
(0.05)2 d2  

3.0166  -1) 
0.5*0.5*(1.96)2  

1+1/190(  -1) 
P (1-p) z2

1-α/2  
1+1/N( 

(0.05)2 d2  
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psychological empowerment and by using Thomas 
and Volt Haas empowerment model [23]. Neefe 
questionnaire has been used in order to measure the 
organizational learning [24]. Since both 
questionnaires are standard, their validity has been 
confirmed in numerous external and internal studies.  

Reliability means having the reproducibility, 
stability and consistency in the assessment tool and 
tested that to what extent the measurement tool tests 
the needed concept strongly at any time. Since both 
questionnaires are standard, their validity has been 
confirmed in numerous external and internal studies. 
Also for more certainty in this study for reliability 
test, Cronbach's alpha is calculated by SPSS15 

software. The formula for calculating this coefficient 

is as follows:  
2

2
( )(1 )

1

jsj

j s
  



  

In which, α is the estimated test validity, j: 
number of test questions, sj

2: Variance of subset j, 
and s2 is the total variance of test. This value is 
calculated higher than 75% for both questionnaires.  
4 - Research findings  

The conceptual model of correlation 
between the dependent and independent variables are 
indicated as follows. Student's t-test is used for main 
hypothesis and Pearson Test used for the subsidiary 
hypotheses and finally the advanced method of factor 
analysis is implemented by using the software VPLS.  

 
Figure (1) - Conceptual model of correlation between the human capital strategy and organizational performance 

 
 
4 - 1 Results of Student's T-test in main hypothesis  
H0: Human capital Strategy has a significant 
correlation with performance of Parsian Bank.  

H1: Human capital Strategy has no significant 
correlation with performance of Parsian Bank. 

 
Table (2) - Results of Student's T-test in main hypothesis 

Secondary variables  Correlation 
coefficient  

Sig  Test Results  

Human capital Strategy → 
Organizational performance  

0.625  0.000  A direct and significant 
correlation  
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Given that the correlation coefficient is 
estimated equal to 0.625, it can be concluded that H1 
is rejected and the opposite hypothesis (H0), which 
indicates that the human capital strategy of Parsian 
Bank has a direct and significant correlation with 
bank performance, is confirmed. 

4 - 2 Results of Pearson coefficient in subsidiary 
hypotheses 

In the following table, the results of research 
sub-hypothesis test are presented.  
 

 
Table (3) - Results of Pearson coefficient in subsidiary hypotheses 

Secondary variables 
Correlation 
coefficient 

Sig Test Results 

Manpower supply system → Organizational 
performance 

0.563 0.000 
A direct and significant 

correlation 

Incentive system → Organizational performance 0.448 0.000 
A direct and significant 

correlation 
human resources development system→ 

Organizational performance 
0.512 0.000 

A direct and significant 
correlation 

Human resources maintenance  system → 
Organizational performance 

0.474 0.000 
A direct and significant 

correlation 

 
1. The correlation coefficient of manpower supply 

system is equal to 0.563 and Sig statistic equal to 
0.000. This suggests that there is a direct and 
significant correlation between the manpower 
supply system and performance of Parsian Bank 
at confidence level 95%.  

2. Correlation coefficient of incentive system is 
equal to 0.448 and the Sig statistic equal to 
0.000. This suggests that there is a direct and 
significant correlation between the incentive 
system and performance of Parsian Bank at 
confidence level 95%.  

3. Correlation coefficient of human resources 
development system is equal to 0.512 and the 
Sig statistic equal to 0.000. This suggests that 
there is a direct and significant correlation 
between the human resources development 
system and Performance Parsian Bank at 
Confidence level 95%.  

4. Correlation coefficient of human resources 
maintenance system is equal to 0.474 and the Sig 
statistic equal to 0.000. This suggests that there 
is a direct and significant correlation between the 
Human resources maintenance system and 
Performance Parsian Bank at Confidence level 
95%. 
 

4 -3- Factor analysis method based on applying 
the software VPLS  

In this section, the factor analysis method 
based on applying the software VPLS is used in order 
to analyze and evaluate the more-important factors, 
to estimate the coefficients of independent variables, 
and determine the effectiveness of each independent 
variables on each other. 

 

 
Figure (2) – Correlation between the independent and 
dependent variables (VPLS) 
 

As the above graph presents, the coefficient 
of determination is equal to (R =0.692) and this 
indicates that each of the dimensions (manpower 
supply system, incentive system, human resources 
development system, and human resources 
maintenance system) explain almost 69% of 
necessary changes in dependent variable. 

Value of student's T estimate for each 
coefficients of model is higher than confidence level 
95% (1.96), thus it can be concluded that the sub-
hypotheses of research are confirmed as follows.  
1. By one unit increase in manpower supply 

system, the performance of Parsian Bank will be 
increased to 0.344.  

2. By one unit increase in incentive system, the 
performance of Parsian Bank will be increased 
to 0.252. 
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3. By one unit increase in human resources 
development system, the performance of Parsian 
Bank will be increased to 0.305.  

4. By one unit increase in human resources 
maintenance system, the performance of Parsian 
Bank will be increased to 0.214.  

 
Table (4)-  Estimating the coefficients of model 

Structural Model-Bootstrap 

 Entire sample estimate Standard error T-Statistic 

Manpower supply system ↦ ROA 3.1668  0.1086  0.3440 

The incentive system ↦ ROA 2.2787  0.1106  0.2520 

Development of human resources ↦ ROA  2.6901  0.1146  0.3050 

Human resources maintenance system ↦ ROA 2.2227  0.0963  0.2140 

 
5 - Conclusion 

In this study, the correlation between the 
variables affecting the performance of Parsian Bank 
has been tested. The main hypothesis of this study is 
the correlation between the variables affecting the 
performance of Parsian Bank. The subsidiary 
hypotheses include a significant correlation between 
the variables of manpower supply system, incentive 
system, human resources development system and 
human resources maintenance system with 
performance of Parsian Bank.  

Given that the correlation coefficient of 
main hypothesis is estimated equal to 0.625, it can be 
concluded that the H1 is rejected and the opposite 
hypothesis (H0), which expresses that the human 
capital strategy of Parsian Bank has a direct and 
significant correlation with performance of Bank, is 
confirmed.  

Correlation coefficient of manpower supply 
system is equal to 0.563 and Sig statistic equal to 
0.000. This suggests that there is a direct and 
significant correlation between the manpower supply 
system and performance of Parsian Bank at 
confidence level 95%. Correlation coefficient of 
incentive system is equal to 0.448 and the Sig statistic 
equal to 0.000. This suggests that there is a direct and 
significant correlation between the incentive system 
and performance of Parsian Bank at confidence level 
95%. Correlation coefficient of human resources 
development system is equal to 0.512 and the Sig 
statistic equal to 0.000. This suggests that there is a 
direct and significant correlation between the human 
resources development system and performance 
Parsian Bank at confidence level 95%. Correlation 
coefficient of human resources maintenance system is 
equal to 0.474 and the Sig statistic equal to 0.000. 
This suggests that there is a direct and significant 
correlation between the human resources maintenance 
system and performance Parsian Bank at confidence 
level 95%. 

As presented in graph VPLS (figure 3), the 
coefficient of determination is equal to (R=0.692) 
and this indicates that the dimensions of (manpower 

supply system, implementing time of incentive 
system, human resources development system, and 
human resources maintenance system) explain almost 
69% of necessary changes in dependent variable.  
By one unit increase in manpower supply system, the 
performance of Parsian Bank will be increased to 
0.344. By one unit increase in incentive system, the 
performance of Parsian Bank will be increased to 
0.252. By one unit increase in human resources 
development system, the performance of Parsian 
Bank will be increased to 0.305. By one unit increase 
in human resources maintenance system, the 
performance of Parsian Bank will be increased to 
0.214.  
Suggestions for planning the increased 

performance in Parsian Bank  
One of the main results in this paper is to 

determine the values of correlation coefficient 
between the dependent and independent variables. It 
is suggested that by research approach in this paper 
the scholars and other researchers determine the 
structural equations in increasing the empowerment 
of desired organizations and determine and 
computationize the empowerment function of 
organization by considering defined variables.  
Proposed model in this paper is presented to calculate 
the value of Parsian Bank performance.  
Y = a + 0.344 x1 + 0.252 x2 + 0.305 x3 + 0.214 x4 

In which,  
 Variables x in the model represent manpower 

supply system, Implementation time of incentive 
system, human resources development system, 
and human resources maintenance system, 
respectively.  

 a represents constant value in regression 
equation.  

 Model parameters represent the influence 
coefficient of independent variables in the 
model.  

 Obviously, given the influence coefficients and 
availability of independent variables and 
facilities of organization in resource allocation, 
the senior managers of Parsian Bank can 
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multiplex the budget through the human 
resource strategy in order to make the increased 
performance of Parsian Bank operational.  

 Suggestions for other researchers  
1. Use a mathematical model in developing and 

allocating the budgets related to organizational 
performance improvement.  

2. Determine the other enablers through future 
research based on Durbin- Watson statistic.  

3. Determine the empowerment function based on 
the effective models by stepwise regression 
statistic as the final model of empowerment. 
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Abstract: Abo Mohammad Elias Ben Youssef Nizami, is the great Iranian poet and scholar, in the thirteenth century 
AD. He lived in the Aran soil and land located along the Aras River to the Kor River. Nizamies name is tied up with 
"Khamseh" (Five Treasures) that shines in the chest of literature of Iran. Undoubtedly, among them "Khosrow and 
Shirin" is a specific luminosity. In fact, Nizami was the poet, alongside descriptions of attractive love, attempts of 
amative man for getting to enjoy, away by virtuous girl, wrath and reconciliations, the coquetries and needs ... who 
was never far away from the thought of death and makes heroes’ pleasure story into a Tragic Tragedy by the death. 
With regard to the point that Nizami is a moralist poet, he never expresses a concept without a moral theme, and this 
question is raised in the mind that whether expression of death is Nizamie’s concern in the moral theme or not. This 
article will attempt to consider Nizamie’s Ethics perspective toward the manifest destiny of mankind. 
[Abbas soltany gerdfaramarzy. Thoughts of death and destruction in the Persian Poets (The approach of the 
idea of Nizami Ganjavi's poem Khosrow and Shirin). Life Sci J 2012;9(4):3918-3920] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 583 
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1. Introduction 

The meaning of death is dead and it means 
"against life", in Arab language (Ibn Manzur, 1993). 
According to some philosophers death means 
"motionless or static"(Tryhy, Fakhr al-Din, 1996 ) 
About the meaning of death, Althqyq says: “denial of 
death is life, and life of everything is because of its 
existential properties (Mostafavi, 1982).  

Undoubtedly, death is the most mysterious 
and important event in the life of every man; 
constantly, it has engaged him as a philosophical 
concern. Human effort, since the beginning until 
now, to overcome this mysterious principle, has 
caused the emergence of myths and epics in the 
history of the world. Gilgamesh, the most ancient 
myth in the world, with over five thousand years 
historical background, is the epic of life and death. 
This epic shows the oldest philosophical thought 
(Thinking about the mystery of life and death)( 
Shmysa, S., 1990). 

Undoubtedly, the world famous epics and 
myths such as Greece and Iran and Other nations 
represent humans’ aspiration to overcome the death 
and destruction across the world of existence. 
Seeking living water ,The tree of life, soft drinks 
without death, Khezr water, ein al- Hayat (living 
springs), Nahr al-hyat (living river), springs of 
livingand other beliefs, which are prevalent among 
religions and nations and literature of various 
countries, explain excavations of mankind to obtain 
eternal life and escape death. Spiritual traveling 
"Ardavyraf" to another world and acquisition of 
knowledge about the fate of the dead in the world of 

up and in Hell , limbo, and Paradise worlds ,is 
Human attempt to caught the clutches of Death , for 
their awareness from the mystery of death and 
humans destiny in another world , and reducing the 
fear of death as it is followed at the Levitation books 
(Meraj Nameh) and Seir-O- Alebad ela Almead, 
Laters, and we can mention Dante's Divine comedy 
as famous example in the West culture.  

Indian thought of reincarnation in which, 
humans and animals and other things are converted to 
each other in a continuous cycle and Iranian thought 
Penetration that Hallaj was its promoter in which, 
human and God, or creation and creative come to 
unity and solidarity and represent them in the body of 
unity; in fact, it is an attempt to escape or overcome 
the death or reduce its fear. But humans could not 
and never can overcome on this certain phenomenon, 
with all the efforts and deliberation that have done. 

 
2. Material and Methods 

The research is a descriptive and library 
based study in which the eminent chosen elements 
are traced in the above mentioned work to show how 
Nizamie’s beliefs are reflections of some archetypal 
tendencies which are shared by all mankind since 
primitive man to modern.     
 
3. Discussions and Results 

"In the face of these events, we can trace 
three methods of viewpoints in the Persian literature 
and among the top poets in the language. First one is 
the Death admirer viewpoint that leaves life and 
romance and seeks the death. Rumi is the greatest 
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representative of this idea. Second, escape from death 
viewpoint which looks with censure and hate at the 
death and tries to escape from the clutches of death 
until in this unwanted worldly life, the right to take 
the life and leave another world life. Khayyam is one 
of the most important representatives of this group. 
Third creating oriented viewpoint that while 
acceptance of death as a reality, enjoy life and its 
blessings, and others will benefit too. Saadi could be 
taken into account as the perfect representative of this 
group "( Falah, M., 2008). 
 

Nizamie’s target is not to create fear by 
expression of death, rather, he wants the reader or 
listener to understand time of short survival, prepare 
him/her for the world of after death, do good deeds 
and avoid of indecent and reprehensible acts. He is 
likened to the happiness of good acts and advises 
people to be happy and remember God and  obtain 
that happiness with helping the poor. 
 

 باید رفت ازین کاخ دل افروزب/  اگر صد سال مانی ور یکی روز  
  ....در آن شادی خدارا یاد داری/ پس آن بھتر کھ خود را شاد داری 

  کھ بی گریھ زمانی خوش بخندی/  بیاموزم تورا گر کار   بندی    
بخندان تنگدستی را بھ/  چو خندان گردی از فرخنده فالی     مالی   

 
Of course, this Nizami idea is taken from the 
teachings of Islam according which death is the end 
of sufferings and pleasures of this world and 
achievement of the ideal and desirable world. 
  God's holy book, the Quran, Surah Al-Imran 
verse 158 states: "Every soul from you will taste 
flavor of death and Your rewards will come to you in 
full in the day of Judgment; so, in that day ,everyone 
who  is far from fire and taken  into the paradise, 
such a person has achieved great success and this 
worldly life is nothing but pride and deceit stuff of 
feel " (Ganjavi, Nizami., 2007). 

Nizami in another part of him poem, while 
describing the strange death of  Kuhkan Farhad 
(Mount devastating), describes this world as a 
hypocritical oppressor that so many people are 
deceived by its glamor and their blood is wasted. He 
introduces the id and life as two slaves of a master, 
namely, the human existence, and defines the spirits 
as a bastard who will meet her life fall. He says the 
secret of immortality in this world is to kickbacks 
pleasures of this world. Also he tells If humans have 
a breath without love, they are assumed as dead and 
his existence is not different with a dead. But if you 
are like Farhad whose breath was blazing Love, our 
dead would be more valuable than our life and it 
cause our immortality (Ibid) 
  
پس آنگاھی بھ مردن شاد بودن/  بباید عشق  را  فرھاد  بودن        

Nizami, in description of death of Shirin in  
Khosrow’s grave, ( because shirin, by suicide itself, 
expresses his loyalty to Khosro) says blessed to such 
a dying and says we should die so in love (Ibid): 
 

 زھی جان دادن و جان بردن او/   زھی شیرین و شیرین مردن او ..
بھ جانان جان چنین باید سپردن/  چنین واجب کند در عشق مردن   

 
The Nizamie’s view is that love brings life 

and value to this world and the worldly life and 
Hereafter. 

When Nizami remembers death of king that 
pepole have heard of their glory stories such as 
Keyghobad and fereidon in the  parts of his poem, he 
can double the impact of his  Language. He makes 
hope in the hearts of the oppressed, and fear in the 
hearts of officers. Also Nizami implicitly puts  the 
words in the mouth of his story characters to  learn of 
the death of the great figures who claimed to be God 
and escape from the clutches of this world By suavity 
toward others: 

 
/   کسی یابد ز دوران رستگاری عمارت زین عماری کھ بردارد  
 کھ با چندان چراغش کس نبیند/مسیحاوار در دیری نشیند 
 بھ خوشخوئی توان زین دیو رستن/جھان دیو است و وقت دیو بستن 
 بھشت دیگران کن خوی خود را/مکن دوزخ بھ خود بر خوی بد را 

چو دارد خوی تو مردم سرشتی / ھمین جا و ھمان آنجا در بھشتی    
زمین نطعیست ریگش چون نریزد/ز خون نریزدچوبرنطعی چنین ج  

بسا خونا کھ شد برخاک این دشت/سیاوشی نرست از زیر این طشت  
ھر  آن  ذره  کھ آرد تند بادی /       فریدونی بود یا  کیقبادی         

 
Although, Nizami described khusraw death 

tragically and pathetically, he, in fact, puts it forward 
as instrument of edification and implicitly tells his 
audience that from KHusraw death who was 
powerful and the owner of splendor and his place was 
magnificent palaces should take edification that 
eventually, how he died in inability perfection (Ibid). 

Voluntary death and optional dying has a 
mystical concept. It is in such a death that the 
mankind gets rid of greed and lust and sensual 
desires. This kind of death, namely voluntary death 
or death before natural or destined death, has training 
and psychological and moral aspects. From the 
perspective of Sofia and mystics, sensation is the 
source of ethical misconduct such as pride, envy, 
avarice, anger, malice, greed and like them and it is 
the origin of evil actions and sins; therefore, this 
human ignoble adjectives should be removed by 
austerity and killing the sins by repentance. So, basis 
of the moral education and spiritual development has 
been established on struggle with ego and inhibition 
of instincts of carnal and except for this is not the 
way in order to achieve happiness and human 
excellence. Therefore, In the Islamic narratives 
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struggle with ego is called as "Jihad Akbar" (great 
holy war) and Sufie’s works is full of various 
teachings about understanding of the self and ego.  
Mystics believe that Inhibition of rebellious ego and 
killing instincts is the biggest struggle that   follower 
should act and If this is done seriously based on its 
principles and necessary conditions, it causes a 
change in the identity of the man and the mystic finds  
spiritual purification and existence and it is believed 
as Means of famous narrative  
" موتوا قَبَل أَْن تَموتوا   " (to die before you realize death) 
(Allama Majlessi, M. B.,). Nezami, in the end of the 
poem Khosrow and Shirin, while describing the death 
of Shirin in the Khosrow grave, refers to the theme 
exactly and takes into account putting the heart , in 
way of education and refinement , in suffering as 
chivalry and magnanimity that causes human ignore 
his soul while death. He says someone who chooses a 
voluntary death can die easily in the moment of death 
(Ganjavi, N., 2007)  
 

 ز جان دادن ز جان رستند/    جوانمردان کھ دل در رنج بستند   
   کھ پیش از مردن خود مردخواھد/زجان دادن کسی جان برد خواھی 

  
Nizami concludes that trust in the world and 

its charming aspects is resulted in annihilation and 
destruction as well as death of human’s spiritual will 
and power. Eventually, he recobnizes repentance and 
suffering as the instruments of immortality (ibid): 

 بمیران خویشتن را تا نمیری   /گر بھ ماندن خو بگیری   نمانی
  

4. Conclusion 
From Nizamie’s perspective, every human is 

a member of the community and piece of being. He 
can, with belief and acceptance of death and belief in 
the Hereafter and through feeling of oneness with the 
whole world and existence and human society, 
fertilize their intrinsic ability and start to nurture and 
use their personal ability.  According to the idea of 
this group, man position is beyond the personal death 
and tied to society. This group to overcome of death 
thought, take refuge to making inner and live abilities 
and they have a creatively or creating oriented look 

on the whole world. With full awareness of people 
toward their own communities, he uses the death 
concept as a device for edification of unjust humans, 
disillusionment of people’s illusion and motivating 
the wandering believers because of material world.  
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Abstract: Among the victims, minors, as the future of human race, due to being more sensitive require more support 
which is given through a segregating policy represented in domestic laws as special crimes in minors’ rights and 
liberties or aggravation of punishment against them. A comparative study of international documents and domestic 
regulations demonstrates various gaps and inadequacies in domestic laws in such a way that current legal system 
cannot prevent minor persecution and victimization properly. Therefore, domestic laws should be modified in line 
with international enactment; to prevent crimes and collaborate with other countries, specific conventions of the 
crimes should be enacted and the considerations of the given crime in domestic laws should be taken into account. 
The present study examines the place of minor victimization in Iran penal laws and compares it with Convention of 
Minors’ rights and other international documents at hand based on the evidences of physical persecution in the 
family and familial violence against minors and comparability of Iran laws with international standards. The 
research was done through referring library references and consulting documents available on domestic and 
international laws which were derived and elucidated via comparative research plan.  
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Introduction 

Theoretical foundations of minors’ 
victimization should include special conditions like 
being under age, dependence on parents, need for 
love and care, family brutality, poverty, and hanging 
about with bad friends. Child’s growing up within 36 
months will include the most important part of 
development during which the child will acquire 
linguistic ability, thinking, and sensory-motor 
movements; also, the foundation of adulthood is 
structured in the given age. Therefore, parents play 
an important role in forming behaviour and 
personality of their children. Despite developments of 
human society in the area of individual and social 
rights in the modern times,              minors’ 
victimization phenomenon has variously increased. 
Although, several documents had already considered 
minors’ rights and the necessity of special attention 
to them, International society still is in severe need of 
an international binding document in the late 
twentieth century. Subsequently, General Assembly 
of the United Nations enacted the convention of 
minor rights to improve children’s situation in all 
countries in 1989. However, minors in Iran laws still 
have got an unstable condition and despite lots of 
changes, the convention of minor rights is not applied 
proper enough. This happens in the situation that all 
international documents of minor rights stress the 
necessity of paying particular attention to the matter.  

Minor victimization in Iran penal law and 
international documents 

Considering the characteristics of child 
victimization and perpetrators’ morale and incentive 
in each country, the phenomenon has got various 
applications. Minor victimization includes any action 
or inaction by parents or other responsible people that 
hurts or threatens under-18-year-old minors’ and 
teenagers’ physical and mental health or their welfare 
or well-being (Jahed, 1391). Physical victimizations 
consists of crimes including minor’s soul and body, 
which is sometimes so intense that concerns 
occurrence of death as the most crime. Of the 
physical victimization, the following ones are among 
ones are among the most noticeable ones:  beating 
with hand, bludgeoning, singeing, burning by spoon, 
breaking bones, hurting, doing internal injuries like 
internal bleeding, pulling ear and hair, slapping, 
pinching, shoving, squeezing, thrashing, lashing, 
burning with cigarette, biting, putting chilli pepper in 
child’s mouth, hitting head to wall, bruising child’s 
body, and any other ways of physical damage.  

Article one: “All the people who are under 
the age of 18 will enjoy the legal supports provided 
in the law”. Following article 1 of the convention of 
minor’s rights (1989) that considers the criterion of 
recognizing minors as being under 18 years old, the 
legislator has limited penal support to those who are 
under the age of 18 and has regulated that everybody 
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from birth to 18 will be supported by the law. 
Inattention to judicial and legal criteria of 
distinguishing minors from those who are not (that is 
judicially 9 lunar years for females and 15 for males) 
and replacing solar year instead of lunar one for 
determining age year has been one of the new 
innovations of the legislator for harmonizing with 
international standards of human rights. Two 
common instances of the application of child physical 
victimization, including murder and physical 
punishment in Iran penal laws and international 
documents are cited here.   
Child murder  

The law supporting minors and teenagers 
was enacted in 9 articles in 1391 and a crime called 
minor victimization with imprisonment or pecuniary 
penalty was added to the body of regulations. Iran 
criminal law does not include any special law 
regarding minor victimization but the one supporting 
minors and teenagers enacted in 1381/9/25; the 
applications of the given law have not been 
recognized and even when the victimized is an infant, 
lower penal support has been considered. But, the 
convention of minors’ rights to which Iran joined 
emphasizes the necessity of crime recognition of 
minor victimizations.  

Foreign law considers relaxation of penalties 
for child murder by mother, while domestic law 
considers the relaxation for a murder by the father. 
The foreign statute law lays down that child murder 
by mother is normally similar to any other murder 
and will be sentenced to the same punishment; but, 
whenever the mother commits the crime in a special 
situation, she will enjoy relaxation of penalty. The 
situation happens when the mother gives birth to an 
illegitimate child and commits murder for hiding her 
unlawful action or when a mother due to childbirth is 
not in good spirits and does not do of her volition 
(Zera’at, 1381). Iran law (Islamic punishment law) 
does not regulate any special law for murdering child 
by a mother; therefore, the penalty inflicted will be 
retaliation. Not retaliating father for child murder in 
Iran is an obvious representation of legal brutality 
against minors. Islamic punishment law article 20 
states that “father or paternal ancestor who kills his 
child will not be retaliated and must pay the blood-
price”; while, according to the convention, minors 
should be protected against any physical violence and 
the child’s natural right for living has been 
emphasized (article 19), let alone murder which is the 
extreme brutality against minors or any other human 
being.  

Child’s and teenager’s supporting law article 
2 and 3 forbids physical damages and any torture and 
physical hurt and imprisonment or pecuniary penalty 

will be inflicted on the perpetrator. But, 
unfortunately, article 220 of Islamic punishment law 
has been misused by some fathers. Honour killings, 
murder after sexual rape of child and other types of 
murder that is committed by fathers under any excuse 
signifies promotion of violence at the heart of the 
given article and requires legislators’ attention and 
modification in favour of minors.  
Physical punishment of minors 

Neither criminal law nor civil law specifies 
the amount of punishment of minors by their parents. 
Under special conditions civil law part 1 of article 59 
and article 1179 prescribes customary amount of 
punishing minors by parents, legal guardians and 
protectors of infants in order to train them. According 
to the given articles, punishing infants by parents is 
considered a crime, in case it is administered based 
on custom; but, the problem is how much punishment 
should be considered normal! Moreover, parents’ and 
legal guardians’ misunderstanding of the meaning of 
“customary amount” can be highly problematic for 
both preventing the crime and suing and punishing 
wrongdoers. It is probable that following their 
parents, fathers and mothers really believe what they 
do for punishing their children is exactly based on 
custom and part of their right for teaching them. On 
the one hand, sentencing the parents would be 
difficult because punishing a person who believes in 
the rectitude of his/her action while it is provoked by 
social custom would not be based on the principles of 
punishment; on the other hand, from the point of 
view of general prevention, changing this way of 
thinking and teaching appropriate and lawful 
methods of punishment would be too difficult and 
even impossible (Jahed, 1391).  

The second article of children’s and 
teenagers’ supporting law enacted in 1381 forbids 
any kind of annoying and harming minors and 
teenagers that injure them physically, mentally and 
morally or threatens their physical or mental health. 
However, on the hand, in article 7 excludes training 
measures mentioned in article 59 of Islamic Punitive 
Law enacted in 1370/9/7 and article 1179 of civil law 
enacted in 1314/1/19. Nevertheless, article 37 of the 
convention of minors’ rights requires the members 
not to torture or humiliate any child and article 19 
entirely forbids physical brutality against children. 
Therefore, by excluding training measures of parents 
from the law supporting minors and teenagers (in 
1381), the Iranian legislator has provided misusing 
grounds of children.  

Despite forbidding several forms of child 
victimization, the second article of supporting law 
due to lack of predicting punishment for the given 
victimizations is subject to strong criticism and 
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hesitation. Essentially, what has the legislator’s 
purpose been by enacting this article? However, the 
same phrase along with the punishments has been 
repeated in article 4. On the whole, even if the second 
article were not mentioned in the given law, there 
would not be any gap in the nature and aim of the law 
(Jahed, 1391).  

Article 5: “Infant victimization is of general 
crimes and does not require complaint of a private 
plaintiff.”  

As the complainant or victimized is an 
underage infant or teenager who is impotent and 
usually under the dominance and adoption of the 
perpetrator, by predicting the given article, the 
legislator has taken a positive step toward protecting 
children and teenagers. Therefore, anyone can inform 
attorney general of witnessing child victimization so 
that the attorney as the sakeber will be required to 
make a legal claim against the wrongdoer.  

As a result of the given claim, even if the 
private plaintiff (victimized mature infant or 
teenager) gives up his claim, it will not have any 
influence on proceeding with hearing and inflicting 
punishment unless settlement is considered among 
penalty relaxation cases.  

Article 6: “All people, institutes and 
organizations that are in a way engaged in taking care 
and safeguarding infants should immediately inform 
righteous legal authorities of witnessing infant 
victimization to sue the perpetrator. Disobeying the 
given obligation will lead to 6 month imprisonment 
of 5 million IR Rial pecuniary punishment”.  

Contrary to common people who are not 
responsible for reporting infant victimization cases, 
everyone including any organization which is 
responsible for supporting children, e.g. childcare 
facilities, is required to report infant victimization 
cases to legal authorities. Forbearance of the given 
measures will result in imprisonment or pecuniary 
penalties as it was mentioned in article 6.  

Of course, it was more suitable, if legislator 
had extended the obligation to children’s parents and 
other organizations that have got supervisory duties 
regarding protecting children’s rights and not merely 
institutes and organizations which keep and 
safeguard infants.   
Conclusion 

At the present time, attention to infants’ 
rights is of the important areas of legal system that 
amounts to cultural, social, political, economical and 
international dimensions. Universal Declaration of 
Human Rights and international convention of 
children’s rights are based on general law of human 
beings and specially children that is represented in 
the forms of educational, cultural, social and 

economical rights which should be found in the 
infrastructure of a society and its available processes. 
Reducing “children’s rights” and increasing penal 
applications results in ignoring the underlying factors 
and requirements. The slogans of Islamic Republic of 
Iran that presents itself in the second principle of 
constitution as a system founded on munificence, 
human dignity and freedom and his duty to God by 
disavowing any tyranny, suffering, dominance and 
subordination and considering respect for legitimate 
freedoms as one of the indispensible principles does 
not seem to be appropriate. Moreover, international 
documents that have not been appended form a body 
of international binding texts and codes that commits 
Iran government to being responsive. Regarding the 
substantial area of penal law, Iranian legislator is so 
distracted that sometimes protect the victimized 
while in other cases limits the scope of support. This 
distraction is often resulted from legislator being 
variously impressed by jurisprudence, custom, and 
international codes in such a way that referring to 
some of these sources in compiling a law would 
prevent applying supportive dimensions of other 
sources. For example, in special situations, gender is 
a discriminating factor for enjoying segregating 
support. In case, the amount of blood money is higher 
than third part of the total fine, females’ blood prices 
would be half of males’ and this happens in the 
situation that the damage inflicted is equal, but the 
females will enjoy lower redress than males. 
Incorrect legislations, inattention to children’s 
requirements, unsuitability of crimes against infants 
and their punishments, inappropriate administration 
of life development programs and etc still has put 
children in a widespread victimization and therefore, 
doing “justice” has been perverted.   
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Abstract : In Egypt, “a  disabled person” means a person who  need rehabilitation service  to meet the basic needs in 
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signs of developmental delays, Support the family at the time of initial diagnosis, Facilitate the child’s self-care abilities 
and Provide child and family teaching. 
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1097-8135). http://www.lifesciencesite.com. 585 
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1. Introduction 
In Egypt, “a disabled person” means a person 

who need rehabilitation service to meet the basic 
needs in society because impairment such as 
movement-related function, sensory function and 
mental function brings physical, social, economical 
and psychological disability. According to the Central 
Authority for Public Mobilization and Statistics, there 
are approximately two million persons with 
disabilities in Egypt, which represents about 3.5% of 
the total population. Unfortunately, no comprehensive 
data on disabilities is currently available (Arab 
Republic of Egypt, 2002) 

The World Health Organization (WHO) has 
defined these concepts Impairment (first stage) as : It 
is any loss or abnormality of the psychological, 
physiological or anatomical structure or function. 
Impairment may be a missing or defective body part. 
Disability (second stage): It is any restriction or lack 
(resulting from impairment) of ability to perform an 
activity in the manner or within the range considered 
normal for a human being. Handicap (third or final 
stage): A disability becomes a handicap when it 
interferes with one's ability to do what is expected at a 
particular time in one's life. Some handicapping 
conditions can be congenital and show at time of birth 
or progress in the first year of life. Others might be 
acquired during childhood. Thus, causes can be due to, 

Familial or genetic many find it hard to access the 
emotional, medical and financial support that they 
require. It is estimated that only 2% of disabled people 
in Egypt access any services at all.  In addition, many 
disabled children are stigmatised and excluded from 
society, although some progress has been made to 
encourage integration. Helping children cope with 
their disability early on can have a huge impact on 
their lives. The government of  Egypt places  a high  
priority on disability,  with governmental  and non-
governmental organizations working together to solve 
disability issues. However, current services cover only 
about 10% of the total number of persons with 
disabilities sectors, prenatal factors and Social reasons 
(Arab Republic of Egypt, 2002). 

   On the other hand, Avoidable disability is a 
major socio-economic and public health problem in 
the developing countries. According to the National 
Sample Survey Organization (NSSO) Survey-20021, 
the prevalence of disability in India has been estimated 
as 1.8%. About 10.63 % of the disabled persons 
suffered from more than one type of disabilities and 
8.4 and 6.1% of the total households in rural and urban 
India respectively have at least one disabled person. 
The prevalence of disability has been reported to be 
higher (1.85%) in rural compared to urban population 
(1.5%) according to the NSSO Survey. The census 
20012 has estimated prevalence rate of disability in 
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India as 2.2% of the total population (Arab Republic of 
Egypt, 2002). 

Handicapped children’s action group is a 
registered charity, working to provide specialist 
equipment for children with disabilities, learning 
difficulties and other special needs. The children, from 
all areas of the UK are unable to obtain this equipment 
from the NHS and because of the cost it is usually 
unaffordable by the families. Equipment for children 
with disabilities, learning difficulties and other special 
needs. The children, from all areas of the UK are 
unable to obtain this equipment from the NHS and 
because of the cost it is usually unaffordable by the 
families (World Bank. World Development Indicators, 
2001).   

The government of Egypt places a high priority 
on disability, with governmental and non-
governmental organizations working together to solve 
disability issues. However, current services cover only 
about 10% of the total number of persons with 
disabilities.  The Ministry of Education provides 
special education services for children with 
disabilities. It introduced education services for the 
visually, hearing and mentally impaired through 165 
specialized schools and 204 schools, with at least one 
or more special classrooms for children with 
disabilities. ( World Bank. World Development 
Indicators, 2001).   

Nowadays, Physical handicapping becomes 
one of the priorities of all governments due to its 
hazardous effect on physical, mental and social health. 
The year 1981 was considered the international year of 
disabled persons. A child is considered to be 
handicapped if he cannot cope with things other 
children of his age can do, if he is hindered in 
achieving of his full physical, mental and social 
potentialities (Abdullah et al., 2009).  

Children who are mentally retarded, hard of 
hearing, deaf, speech impaired, visually handicapped, 
seriously emotionally disturbed, orthopedically 
impaired, other health impaired, deaf-blind, multi 
handicapped, or as having specific learning 
disabilities, who because of those impairments need 
special education and related services.

 

(Social 
Research Center, American University in Cairo. 
2001).    
Major causes of impairment and disability in 
Egypt 

In Egypt, there are two major causes of 
impairments - economic and social. As a developing 
country Egypt suffers from widespread poverty. This 
is associated with unsanitary living conditions, lack of 
access to safe drinking water, and inadequate means of 
garbage disposal. All these factors are the cause of 
communicable diseases leading to various 
impairments (Qandil et al., 1994). The causes of 
disability are multiple. Disability can occur at birth, 

from genetic disorders, but many forms of disability 
are preventable, and may occur because of lack of 
preventive health care services (i.e. polio, 
malnutrition, micronutrient deficiencies) or on account 
of social situations (armed conflict, war, landmines, 
poverty). It must not be overlooked that violence is 
often a cause of childhood disability. (Anne et al.,  
2008).   
Prevention 

Children with disability are in all societies of 
the world. More than 80% live in developing countries 
and have no access to appropriate services (Anne et 
al., 2008).  Early intervention can be considered as 
preventive measures. The levels include health 
promotion, specific protection, early detection and 
intervention, disability limitation, and rehabilitation. 
Nursing management  should be assess all children for 
signs of developmental delays, Support the family at 
the time of initial diagnosis, Facilitate the child’s self-
care abilities and Provide child and family teaching. 
(ICMR Bulletin,  2007 nd  Stephen et al., 2012). 

In another hand , Many physical, mental and  
sensory impairments can be prevented. Even if the 
impairments have occurred, their undesirable physical, 
psychological and social consequences can be 
minimized. A disability prevention programe needs 
several measures to make it effective, viz. 
improvements in the educational, economic and social 
status of the population, introduction of early detection 
and intervention programmes, improvement to health 
service delivery particularly primary health care 
systems that reach all segments of the population 
expansion of programmes of immunization, 
modification of lifestyles; control of environmental 
hazards, conduct of education and information 
campaigns related to disability prevention and 
rehabilitation for the public and professionals; and 
fostering of better informed and strengthened families 
and communities. Avoidable disability causes 
economic waste. Developmental programmes that 
result in better primary health care, nutrition, 
education and housing increase the likelihood of 
improved disability prevention and rehabilitation. The 
provisions of health care and related services for all 
people are important to eliminate or minimize the 
disabling consequence of impairment (ICMR Bulletin, 
2007 and Leidy, 2012  
Study design: 

The design for this study was (a cross-sectional 
household survey) used to conduct this study, aiming  
to study the prevalence of disabilities and the most 
common types of disabilities among preschool children 
in one selected village of Beni- suif Governorate 
(Shraf Basha Village). In addition to, evaluate the 
impact of an implemented health educational program 
to improve the knowledge and attitude of mothers 
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regarding disabilities among preschool children to the 
mother following criteria:  
 Preschool children. 
 All family agree to participate in this study 
Tool of data collection: 

A questionnaire sheet was designed by the 
researcher, based on literature review,. Data were 
collected through using one tools which includes 3 
main parts as follows  

Part I: Was includes questions regarding a 
sociodemographic characteristics of children and 
family such as age, income, mother education, housing 
condition ……etc 

 Part II:  Was includes questions regarding 
medical history of children such as diseases,  when 
and how discovered ,level of  education and 
achievement.   

Part III: Was includes questions regarding 
child caregiver data such as level of education ,age, 
job …….etc.    

Part V: Was includes mother’s knowledge 
regarding handicap and effect of disability on child's 
daily life practice 
2. Methods of data collection:  

This research was covered in four phases:-  
1-validity & Reliability of tool:-. Tool was developed 
based on the identified needs and demands of 
preschool children and their family.  Validity by 
expertise from Pediatric nursing & Pediatric medicine 
professor , Family and  Community nursing professor 
in the field.  
2- Ethical considerations: 

Approval was taken from Undersecretary of 
the Ministry of Health structures in Bani Sueif and   
rural health unit director  before starting the research 
and data were collected after explain the aim of the 
study to family's participated in the study . 
3- Pilot study: - assess mother abilities to participate 
in filling questionnaire, and any modifications were 
done it is approximately 10% of study sample. 
4- Data collection: data were collected from home to 
home through survey study from February 2012 until 
March 2012 for two days weekly mainly Monday, 
Tuesday, each week according to time available to 
family and researcher. Each family takes time 
approximately between 30-45 minutes to filling a 
questionnaire, also researcher of study help illiterate’s 
mother in filling their questionnaire  
Statistical analysis: 

Data were analyzed using statistical package 
for social sciences (SPSS). The P-value < 0.05 was 
used as the cut off value for statistical significance and 
the following statistical measures were used. 
Graphic presentation: 

Graphs were done for data visualization and 
using Microsoft Excel. 

3. Results  
Tables (1) describe the health status of 

preschool children in the study sample. The table 
reveals that about (35.7%) of children in the  study  
sample were unhealthy (handicapped).in the same 
table can be  observed that the handicapped children 
from male with a statistically significant relation were 
founded between child's sex and health status Ps (< 
0.05***). 

Table (2) shows the association between 
socioeconomic level and health status. In this table 
100.0% of low socioeconomic were handicapped 
children while only (20.0%) from Very high level with 
highly a statistically significant relation were founded 
between socioeconomic level and health status of the 
study sample Ps (< 0.05***). 

Figure 1 demonstrates association between type 
of child delivery and health status .more than half 
(51.1%) of children were delivered normally have 
handicapped and children were delivered by forceps 
(100.0%) handicapped. Also, in the same table there 
are highly a statistically significant relation were 
founded between type of child delivery and health 
status Ps (< 0.05***). 

Table (3)  Illustrates association between 
mother’s educational level and their knowledge 
regarding handicapped. In this table the Illiterate 
mothers don’t know the meaning of handicapped. In 
the on the opposite side the all University women have 
good knowledge regarding handicapped Also, 
observed that a statistically significant differences 
between the studied mother’s knowledge in all areas 
related to handicapped before health education 
program implementation (P< 0.005). 

Table (4) presented the types of handicapped in 
children of the study sample. In this table physical 
disability is the most common type (26.3%), followed 
by mental disability (10.1%), while visual and hearing 
disability (14%).  

Table (5) described the intervention study 
sample total knowledge score related to handicapped. 
In this table can be seeing that 63.1 % of the mother 
have sufficient answer regarding physical handicapped 
while only 23.0 %    

Table (6) shows the level of intervention 
group’s knowledge regarding handicapped after the 
implementation of the program.  The improvement in 
total knowledge score related to handicapped can be 
observed in the end of the same table to 93.2 % in 
posttest regarding physical handicapped.  

Figure 2 describe the relation between Family 
leisure time spent in and effect of disability on child's 
daily life practice. In this table can observed that 
handicapped have great effect (53.7%) on family 
relationship with other friends  and 68.0% at home 
while 100 % great effect At gardens. 
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Table (1) :Relation between child's sex and health status 
Sex 

 
Health status Total 

Healthy  Handicapped  
       Male 455          60.2% 301         39.8% 756         100.0% 
     Female 188          77.0% 56           23.0% 244         100.0% 
        Total                       643          64.3% 357         35.7% 1000        100.0% 
X2=22.854                    P= 0.000                    P< 0.05*** 

 
Table (2) :Association between Socioeconomic level and health status 

 Health status No.  (1000) 

Total Socioeconomic level  Healthy  Handicapped  

Low  0                     0% 168          100.0% 168                100.0% 

Intermediate  139              96.5% 5                 3.5% 144                  100.0% 

High  171             62.9% 101             37.1% 272                  100.0% 

Very high  333              80.0% 83               20.0% 416                  100.0% 

Total 643             64.3% 357             35.7% 1000                 100.0% 

X2=4.129                 P= 0.000                    P< 0.05**

Table (3): Association between mother educational level and knowing handicapped before implementing the educational 
program 

Mother's educational level   
Knowing handicapped No.  (1000) Total 
Satisfactory Unsatisfactory 

No Percent No Percent No Percent 
Illiterate 0 .0% 34 100.0% 34 100.0% 

Read & write 72 87.8% 10 12.2% 82 100.0% 
Primary 163 100.0% 0 .0% 163 100.0% 
Secondary 515 78.7% 139 21.3% 654 100.0% 
University 67 100.0% 0 .0% 67 100.0% 
Total 592 59.2% 4o8 40.8% 1000 100.0% 

X2=4.950                 P= 0.000                    P< 0.05*** 
 

 

Table (4): Types of handicapped  among children  in the study sample   
Types of handicapped The answer No.  (1000) Total 

Yes No 
Physical disability 263               26.3% 737          37.7% 100% 
Mental disability 101               10.1% 899           89.9% 100% 
visual disability 140              14.0% 860            86.o% 100% 
hearing disability 140              14.0% 860            86.o% 100% 
 

Table (5): the level of Mother’s knowledge regarding handicapped before the implementation of the program 
Items 
 

Level of knowledge  Total  
Satisfactory  Unsatisfactory  

 Hearing disability 626 62.6% 374 37.4% 100% 
 Mental disability 626 62.6 % 374 37.4% 100% 
Visual disability 230 23.0 % 770 77.0 % 100% 

Physical disability 631 63.1 % 369 36.9 % 100% 
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Table (6): the level of intervention group’s knowledge regarding handicapped after the implementation of the 
program 

Items 
 

Level of knowledge No.  (103) Total  
sufficient answer Insufficient answer 

Hearing disability 77 74.8% 26 25.2 % 100% 
Mental disability 62 60.2 41 % 39.8 100% 
Visual disability 54 52.4 % 49 47.6 % 100% 

Physical disability 96 % 93.2 7 6.8 % 100% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (1)    Relation between type of child delivery and health status. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2) : relation between Family leisure time spent in and effect of disability on child's daily life practice  
 

 
4.Discussion 

WHO and the World Bank estimate that more 
than a billion people live with some form of disability, 
which equates to approximately 15% of the world’s 
population. Among these, between 110 million (2.2%) 
and 190 million (3.8%) adults have very significant 
difficulties in functioning There are currently no 
reliable and representative estimates based on actual 
measurement of the number of children with 

disabilities Existing prevalence estimates of childhood 
disability vary considerably because of differences in 
definitions and the wide range of methodologies and 
measurement instruments adopted. The limitations of 
census and general household surveys to capture 
childhood disability, the absence of registries in most 
low- and middle-income countries and poor access to 
culturally appropriate clinical and diagnostic services 
contribute to lower estimates. As a result many 
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children with disabilities may neither be identified nor 
receive needed services (WHO, 2012).Regarding the 
health status of the preschool children in our study 
sample,  35.7%  were handicapped and 100.0% of low 
socioeconomic were handicapped children while only 
(20.0%) from Very high level with highly a 
statistically significant relation were founded between 
socioeconomic level and health status of the study 
sample  The probable reason for the high prevalence 
of disability in lower socio-economic group as due to 
illiteracy and ignorance coupled with meagre income 
which had prevented them to seek proper advise at the 
appropriate time in order to prevent permanent 
disability (Mathur,1995) 

In addition, recent World Health Organization 
estimates indicate that at least 642 million individuals 
in the world are affected by some degree of hearing 
loss. Of this sizable population, 278 million have 
hearing loss that is defined as disabling. 80% of those 
with a disabling hearing loss come from low and 
middle income countries. Low-income communities 
have the least access to infant and child health services 
that could otherwise prevent many types of hearing 
loss. Of the many millions of individuals with a 
hearing disability in developing countries who would 
benefit from the use of hearing aids, only about 1 in 40 
have the opportunity to use one. Especially for 
children, not having access to a hearing aid will have a 
profound negative impact on their expected quality of 
life (Stephen et al., 2012). 

Approximately 48.9 million individuals with a 
disability live in the United States. Of these, 
approximately 2.9 million are children. This figure 
translates into nearly one in five Americans having a 
disability or 19.4% of the total population of the 
United States (United States Census Bureau, 2005). It 
cannot be disputed that individuals with a disability 
make up a significant portion of the United States 
population. Given that, it is important to understand 
attitudes of non-disabled individuals toward their 
peers with a disability. This understanding becomes 
increasingly more important for researchers and 
practitioners in early childhood, given the current 
model of inclusive public education and the 
integration of children with a disability into 
classrooms with typically developing children. In our 
research project 35.7% of the study sample 
handicapped children. On the other hand ,one person 
in 20 has a disability. More than three out of four of 
these live in a developing county. An integrated 
approach is required, linking prevention and 
rehabilitation with empowerment strategies and 
changes in attitudes (Anonymous, 2002) 

Results of this study showed that the mothers 
have unsatisfactory knowledge regarding 
handicapped, also   there are statistically significant 
differences between the studied mother’s knowledge 

in all areas related to handicapped before health 
education program implementation .Several studies 
have revealed that the mothers’ education has a 
positive impact on their knowledge and how she deals 
with child health care issues. Child care is mostly the 
responsibility of mothers. Therefore, the mother's 
knowledge about child care influences the nature and 
quality of care that is given to the child. Our 
experience in pediatric practice has revealed 
significant gaps pertaining to child health issues in the 
mothers’ knowledge. There seems to have been very 
little improvement in the knowledge of mothers on 
common child health matters over the year’s inspite of 
the many years of girl’s education in the country 
(Ibrahim, 2012). 

According to WHO, (2012), some children will 
be born with a disabling health condition or 
impairment, while others may experience disability as 
a result of illness, injury or poor nutrition Children 
with disabilities include those with health conditions 
such as cerebral palsy, spina bifida, muscular 
dystrophy, traumatic spinal cord injury, Down 
syndrome, and children with hearing, visual, physical, 
communication and intellectual impairments. A 
number of children have a single impairment while 
others may experience multiple impairments. For 
example a child with cerebral palsy may have 
mobility, communication and intellectual impairments. 
The complex interaction between a health condition or 
impairment and environmental and personal factors 
means that each child’s experience of disability is 
different. In our study the most handicapped children 
were delivered by forceps and from low 
socioeconomic status. 

Moreover, children’s development is 
influenced by a wide range of biological and 
environmental factors, some of which protect and 
enhance their development while others compromise 
their developmental outcomes .Children who 
experience disability early in life can be 
disproportionately exposed to risk factors such as 
poverty; stigma and discrimination; poor caregiver 
interaction; institutionalization; violence, abuse and 
neglect; and limited access to programmes and 
services, all of which can have a significant effect on 
their survival and development. Also, Children with 
disabilities who receive good care and developmental 
opportunities during early childhood are more likely to 
become healthy and productive adults. This can 
potentially reduce the future costs of education, 
medical care and other social spending WHO. (2012). 
Through our study observed that the improvement in 
total knowledge of the mothers score related to 
handicapped after implementation of health education 
program. 
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Conclusion 
This study revealed that, the majority of the 

studied sample had unsatisfactory scores of knowledge 
regarding handicap before implementation the 
educational program. Also, more than thirty five 
children in the study sample were handicapped. So, 
the family needs to improve their knowledge and 
attitude regarding disability and rehabilitation to 
handicap children. 

 
Recommendations 

The parents will need to take on board a lot of 
new information in addition to having to cope with the 
emotional difficulties of adapting to the news. They 
will also suddenly have to face making important 
decisions during the different stages of their child's 
illness. The results indicate that parent-orientated 
Child Find awareness campaigns must focus on: (1) 
increasing awareness of the role parents can play in 
early identification and reduce dependency on 
physicians, (2) heightening awareness of the 
importance of early intervention, (3) providing a 
mechanism to enable parents to detect developmental 
delays, (4) information parents of services available to 
handicapped children and their families, and (5) 
informing parents of handicapped children's 
educational rights.(6) elevate caregiver awareness 
regarding child handicapped (7) Increasing disability 
rehabilitation center to educate family and caregiver to 
help the handicapped children how to cope with their 
statues and prevent any complications. Health (8) The 
public should be made aware of the fact that everyone 
may carry and inherited disease so as to prevent 
prejudice and misinformation (9) The effectiveness of 
the services offered through premarital and 
reproductive health units(10) Encourage the 
prevention of handicapped through (Encourage early 
and regular prenatal care, Provide support for high risk 
infants, administer immunizations, especially rubella 
immunization, Encourage genetic counseling when 
needed and Teach injury prevention – both intentional 
and unintentional). 
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1.  Introduction 
 

A fuzzy subset  of a set X   is a function from  X   

to the unit closed interval [0, 1]. The concept of fuzzy 

subset of a set was initiated by Lofti A. Zadeh [1] in 

1965. Zadeh’s ideas developed new directions for 

researchers worldwide. The concept of fuzzy subset of 

a set has a lot of applications in various fields like 

computer engineering, AI, control engineering, 

operation research, management sciences and many 

more [7]. Lots of researches in this field show its 

importance and applications in set theory, algebra, real 

analysis, measure theory and topological spaces [2]. 

Rapid theoretical development’s and practical 

applications based on the concept of a fuzzy subset in 

various fields are in progress. 

 

In  1971,  Azriel  Rosenfeld  introduced  the  

notion  of  a  fuzzy  subgroup  [4].   Recently the 

structure of AG-groupoid (a groupoid satisfying the 

left invertive law:   ( ) ( )ab c cb a   is fuzzified [10].  

An AG-groupoid is a generalization of a commutative 

semigroup.  It is also easy to verify that an AG-

groupoid always satisfies the medial law:  

( )( ) ( )( )ab cd ac bd . Many features of AG-groupoids 

can be studied in [6], newly discovered classes of AG-

groupoids and their enumeration has been done in 

[11], Quasi-cancellativity of AG-groupoids can be 

seen in [12] and construction of some algebraic 

structures from AG-groupoids and vice versa can be 

found in [13]. In  the  present  paper  we  are  

fuzzifying  the structure  of  AG-group  initiated  by 

[10].  An AG-group is related to an AG-groupoid as a 

group to a semigroup.  An AG-group is one of the 

most interesting non-associative structures. There is 

no commutativity and associativity in AG-group in 

general, but an AG-group becomes an abelian group if 

any one of these holds in it. AG-groups are not power 

associative otherwise it becomes an abelian group.  

For these and further studies on AG-groups we refer 

the reader to [5, 6]. 

 

2.  Preliminaries 

 
In this section we list some basic definitions that will 

frequently be used in the subsequent sections of this 

paper. 

 

 A fuzzy subset of X  is a function from X  

into the unit closed interval [0, 1].  The set of all  

fuzzy subsets  of  X   is  called  the  fuzzy  power  set  

of  X   and  is  denoted  by  FP ( )X .  Let FP ( )X . 

Then the set { ( ) : }x x X   is called the image of 

and is denoted by ( )X  or Im( )X . The set 

{ : , ( ) 0}x x X x  , is called  support  of    and  is 

denoted  by * . In particular,    is called  a  finite  

fuzzy  subset  if *   is  a  finite set,  and  an  infinite 

fuzzy  subset otherwise. Let ,  FP ( )X .  If 

( ) ( )x x  for all x X , then   is said to be 

contained  in   (or   contains  ), and we write 

(or  )     .  If   and   , then  is 

said to be properly contained in    (or    properly 

contains  ) and we write    (or ).   Let 

mailto:iahmad@uom.edu.pk
mailto:amanswat@gmail.com
mailto:shahmaths_problem@hotmail.com
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,  FP ( )X . Define   and   FP ( )X as 

follows: x X  , 
( )( ) ( ) ( )x x x       

( )( ) ( ) ( )x x x      . 

In this case   and   are called the union and 

the intersection of   and   respectively. 

 

Lemma 1.  [5, Lemma 1] Let G  be an AG-group.  

Let , , ,a b c d G and e  is the left identity in G .  Then 

the following conditions hold in G : 

(i) ( )( ) ( )( )ab cd db ca , paramedial law; 

(ii) a bc b ac   ; 

(iii) 1 1 1( )ab a b    ; 

(iv) ( )( ) ( )( )ab cd dc ba . 

 

Remark 2.  We will not reproduce a proof in the 

paper if it is similar to that of groups. 

 

3.  Fuzzy AG-subgroups 
 

In  the rest  of  this  paper G   will  denote  an  AG-

group  unless  otherwise  stated  and  e  will denote 

the left identity of G . 

 

Definition 3.  Let FP ( )G , then   is called a 

fuzzy AG-subgroup of  G  if for all ,x y G ; 

(i) ( ) ( ) ( )xy x y    ; 

(ii) 1( ) ( )x x   . 

We will denote the set of all fuzzy AG-subgroups of 

G  by F ( )G .    satisfies conditions (i) and (ii) of  

Definition 3, if and only if 
1( ) ( ) ( ) ; , .xy x y x y G        

 

Definition 4.  If F ( )G , then 

* { : , ( ) ( )}x x G x e     , and 

  
* { : , ( ) 0}x x G x     

* is called the support  of  G . 

 

Proposition 5.  If F ( )G .  Then *   is an AG-

subgroup of G . 

 

Proposition 6.  If F ( )G .  Then *   is an AG-

subgroup of G . 

 

Definition 7.  Let F ( )G .  For [0,1]  , define 

  as follows: 

{ : , ( ) }x x G x      

  is called the  -cut, (or  -level set) of  . 

 

Definition 8.  The binary operation “ o” and unary 

operation “
1

” on FP ( )G  is defined as follows:  for 

all ,  FP ( )G  and for all x G , 

( )( ) { ( ) ( ) : , , }x y z y z G yz x       o  

and  
1 1( )( ) ( )x x   . 

We call  o  the product of   and  , and 1  the 

inverse  of  . 

 

Lemma 9.  [4, Lemma 1.2.5] Let F ( )G .  Then 

for all x G , 

(i)   ( ) ( )e x  ; 

(ii)  1( ) ( )x x   . 

 

Theorem 10.  Let FP ( )G .   Then F ( )G  if 

and only if    satisfies the following conditions: 

(i)   ;  o  

(ii)   1 1 1(or  , or  )          . 

 

The following theorem holds for groups on the 

condition of commutativity, and also holds for AG-

groups without commutativity. 

 

Theorem 11.  Let ,  F ( )G .  Then   o F ( )G . 

Proof.  By [10, Proposition 1], FP ( )G is an AG-

groupoid.  Now using Lemma 1-(iii) we have 
1 1 1( )     o o  

  o     (by Theorem 10) 

also we have,   

( ) ( ) ( )( )       o o o o o     (by medial law) 

             o     (by Theorem 10)  

Hence both the conditions of Theorem 10, are 

satisfied.  Therefore,   o F ( )G .  ■ 

 

Next we give an alternative proof of the same fact.  

Let ,  F ( )G .  Then we have for all x G , 

(( ) ( ))( ) {( )( ) ( )( ) : , , }x y z y z G x yz           o o o o o

1 2 1 2 1 2

1 2 1 2 1 2

{( { ( ) ( ) : , , })

( { ( ) ( ) : , , })}

y y y y G y y y

z z z z G z z z

 

 

     

    
 

1 1 1 1

2 2 2 2 1 2 1 2

{( { ( ) ( ) : , })

( { ( ) ( ) : , : ( )( )}

y z y z G

y z y z G x y y z z
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1 1 1 1

2 2 2 2 1 1 2 2

{( { ( ) ( ) : , })

( { ( ) ( ) : , : ( )( )}

y z y z G

y z y z G x y z y z

 

 

     

   
  

    (by medial law) 

1 1 2 2{( ( ) ( ) : ( )( )}x x x y z y z      

( )( )x  o  

(( ) ( ))( ) ( )( )x x      o o o o  

Also we have 
1 1( ) ( ) ( )x x    o o     (by Definition 8) 

1 1 1 1 1 1{ ( ) ( ) : , , ( ) }y z y z G x yz x yz y z             

      (by Definition 8) 

{ ( ) ( ) : , , }y z y z G x yz         ( ,  F ( )G ) 

( )( )x  o      (by Definition 8) 

1( ) ( ) ( )( )x x x G      o o  

1( ) ( )    o o  

Hence both the conditions of Theorem 10, are 

satisfied.  Therefore,   o F ( )G .  ■ 

 

Theorem 12.  Let FP ( )G .  Then the following 

assertions are equivalent; for all , ,x y G  

(i) ( ) ( );xy yx   

(ii) ( ) ( );ye y   

(iii) ( ) ( );ye y   

(iv) ( ) ( ).ye y   

Proof.  (i) ⇒ (ii) : Let y G . Then 

 1( ) ( )ye y x x     

 1( )x yx         (by Lemma 1-(ii)) 

 1( )yx x         (since µ(xy) = µ(yx)) 

 1( )x x y         (by left invertive law) 

 ( )ey  

 ( )y . 

(ii) ⇒ (iii) : Obvious. 

(iii) ⇒ (iv) : Let y G .  Then 

 ( ) ( )ye ye e    

 ( )ee y           (by left invertive law) 

( )ey  

( )y . 

(iv) ⇒ (i) : Let ,x y G .  Then 

( ) ( )xy ex y    

 ( )yx e           (by left invertive law) 

( )yx  

( )ey x   

( )xy e           (by left invertive law) 

( )xy . 

Thus ( ) ( ) ( )xy yx xy    .  Hence µ(xy) = µ(yx). ■ 

 

Corollary 13.  Let F ( )G .  Then the following 

assertions holds; for all ,x y G , 

(i) ( ) ( );xy yx   

(ii) ( ) ( );ye y   

(iii) ( ) ( );ye y   

(iv) ( ) ( ).ye y   

Proof.  Since   is an AG-subgroup.  So   always 

satisfies Condition (iii) of Theorem 12.  As indeed, 

( ) ( ) ( )ye y e     

 ( ) .y y G    

Hence by Theorem 12, all the conditions holds  

always.  ■ 

 

Theorem 14. ( )( ) ( )( ) ,x xe       o o FP ( )G  

and  x G . 

Proof.  Let x G .  Then we have 
1( )( ) { ( ) ( )}y Gx xy y    

  o   (by Definition 8) 

1{ ( ) ( )}y G y xy 
    

1( )( )y xy   o   (by Definition 8) 

1( )( )x y y   o              (by Lemma 1-(ii)) 

( )( )xe  o .           ■ 

 

Corollary 15.  ( , )G    is commutative ⇔ (FP ( ),G o)  

is commutative. 

 

Remark 16.  We note that if   is a fuzzy AG-

subgroup of an AG-group G  and if ,x y G with 

( ) ( )x y  , then ( ) ( ) ( ).xy x y     

Suppose ( ) ( )x y  . Then 

( ) ( )y ey   

1( )x x y    

1( )yx x           (by left invertive law) 

1( ) ( )yx x     

( ) ( )xy x   (by Lemma 9, and Cor. 13). 

Thus ( ) ( ) ( )y xy x     and since ( ) ( )x y  , it 

follows that 

( ) ( )y xy   

( ) ( )x y    

( )y . 

Thus ( ) ( ) ( )xy x y    .  A similar argument can be 
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used for the case ( ) ( )y x  . 

 

Lemma 17.  Let     be a fuzzy AG-subgroup of  G .  

Let x G  then ( ) ( )xy y y G     if and only if 

( ) ( ).x e   

Proof.  Suppose that ( ) ( )xy y y G    , then by 

letting  y e , we get that 

( ) ( )xe e   

( ) ( )x e       (by Corollary 13) 

Conversely, assume that  ( ) ( ).x e   Then by 

Lemma 9,  

          
( ) ( ) ( )x e y y G     

 

      
( ) ( )x y y G     , and so, 

        ( ) ( ) ( ) ( )xy x y y      . Also,  

( ) ( )y ey   

1( )x x y    

1( )yx x     (by left invertive law) 

1( ) ( )yx x     

( ) ( )xy x  
  

(by Lemma 9, and Cor. 13) 

( )xy  

Thus ( ) ( ) ( )xy y xy    .  

Hence ( ) ( )xy y y G    .      ■ 

 

Definition 18.  If ,  F ( )G  and there exists  u G  

such that 1( ) ( ) ,x ux u x G     
   

then     and     

are  called  conjugate  fuzzy  AG-subgroups  (with  

respect  to  u )  and  we  write, u  , where 

1( ) ( )u x ux x     for all x G . 

 

Definition 19.  Let F ( )G .  Then   is called a 

normal fuzzy AG-subgroup of  G  if, 
1( ) ( ) , .xy x y x y G      

We will denote the set of all normal fuzzy AG-

subgroups of G  by NF ( )G . 

 

Theorem 20.  Let F ( )G .  Then the following 

assertions are equivalent; for all ,x y G , 

(i) 1( ) ( );xy x y    

(ii) 1( ) ( );xy x y    

(iii) 1( ) ( ).xy x y    

 

Proof.  (i) ⇒ (ii):  Obvious. 

 

(ii)⇒ (iii): 
1 1 1 1 1( ) (( ( )) ( ) )xy x x xy x x          

1 1(( ( )) )x xy x x      

1 1(( ( )) )x xy x x    
  

(by left invert. law) 

1 1(( )( )) )xy xx x           (by Lemma 1) 

1(( ) )xy e x     

1(( ) )ey x x         (by left invertive law) 

1( )yx x    

1( )x x y           (by left invertive law) 

( )ey  

( )y  

1( ) ( ) ,xy x y x y G       

(iii) ⇒ (i): 
1 1 1 1 1( ) (( ( )) ( ) )xy x x xy x x          

  ( )y , (as in the proof (ii)   (iii))  

1( ) ( ) ,xy x y x y G       

Hence 1( ) ( )xy x y   .  ■ 

 

Lemma 21.  Let FP ( )G .  Then    is a fuzzy 

AG-subgroup of G  if and only if a  is an AG-

subgroup of  G , ( ) { [0,1]: ( )}a G b b e      . 

 

Theorem 22.  Let FP ( )G .  Then NF ( )G  if 

and only if  a  is a normal AG-subgroup of G   

( ) { [0,1]: ( )}a G b b e      . 

Proof. Suppose that NF ( )G .  Let 

( ) { [0,1]: ( )}a G b b e     .  Since F ( )G , 

a  is an AG -subgroup of G . If  x G  and ay  , 

it follows from Theorem 20, that  
1 1( ) ( ) ( )xy x y a xy x a         , 

thus 1
axy x   . Hence a  is a normal AG-

subgroup of G . 

Conversely, assume that  a  is a normal AG-

subgroup of G ( ) { [0,1]: ( )}a G b b e      . By 

Lemma 21, we have FP ( )G . Let ,x y G and 

( )a y . Then  ay   and so 1
axy x   .  

Hence 1( ) ( )xy x a y    .  That is,    satisfies 

Condition (ii) of Theorem 20. Consequently, it follows 

from Theorem 20, that NF ( )G .  ■ 

 

Theorem 23.  Let NF ( )G .  Then  *  and *   

are normal AG-subgroups of  G . 
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Proof.  Since F ( )G , it follows from Propositions 

5 and 6, that *  and *  are AG-subgroups of  G. Let  

x G  and *y  . Since     satisfies Condition (i) of 

Theorem 20, we have 1( ) ( ) ( )xy x y e      and 

thus 1
*xy x   .  Hence *  is a normal AG-

subgroups of G . Now let  x G  and *y  . Since  

   satisfies Condition (i) of Theorem 20, it follows 

that 1 1( ) ( ) 0 ( ) 0xy x y xy x         , thus  

1 *xy x   . Hence  * is normal AG-subgroups of 

G .  ■ 

 

Theorem 24. Suppose FP ( )G . Let  

( ) { : , ( ) ( ) }N x x G xy yx y G       . Then 

( )N   is either empty or an AG-subgroup of G  if the 

restriction of   to ( )N  , ( )N   is a normal fuzzy 

AG-subgroup of ( )N  . 

Proof.  Here we discuss two cases. 

Case: 1. If also F ( )G , then by Corollary 13, 

( )N G  and the theorem holds trivially. 

Case: 2  Suppose F ( )G . Clearly ( )N   is 

  nonempty, because ( ) ( )ey e  and

 ( ) ( )ye y 

 
( )e N   . Let , ( )x y N  .  For any 

 z G , we see that 
1 1( ) ( )xy z zy x    

   
(by left invert. law) 

 1( )x zy      (by Theorem 12) 

 1( )z xy      (by Lemma 1-(ii)) 

Thus 1 ( )xy N   .  Hence ( )N   is an AG-

subgroup of  G . Now by  [4, Comment 

1.2.4]  if F ( )G  and H   is  a  subgroup 

of  G ,  then  H F ( )H ,  consequently 

( )N   F ( ( ))N  .        ■   

 

The fuzzy AG-subgroup ( )N 
 

of G  defined in 

Theorem 24,  is called the normalizer of   in G . 

 

Definition 25.  For ,x y G . Then the commutator  

[ , ]x y  of AG-group G  is defined as 

1 1[ , ] ( )( )x y xy y x  . 

 

Theorem 26.  Let   be a fuzzy AG-subgroup of G . 

Then NF ( )G  if and only if 

([ , ]) ( ) ,x y x x y G    . 

Proof.  Suppose   is a normal fuzzy AG-subgroup of  

G .  Let ,x y G , then 

1 1([ , ]) (( )( ))x y xy y x     

1 1(( )( ))y x xy    (by Corollary 13) 

 1 1(( )( ))yx x y    (by Lemma 1-(iv)) 

1 1( (( ) ))x yx y     (by Lemma 1-(ii)) 

1 1( ) ( )x yx y      

( ) ( )x x  
  

(by Lemma 9, and 

  NF ( )G ) 

( )x . 

Hence ([ , ]) ( ) ,x y x x y G    . 

 

Conversely, assume that   satisfies the 

given inequality. Then for all ,x y G , we have 

1 1( ) ( ( ))xz x e xz x      

1 1(( )( ))zz xz x     

1 1((( ) ) )xz x z z        (by left invert. law) 

1 1((( )( )) )z x xz z       (by left invert. law) 

1 1(( )( ) )xz x z z          (by Lemma 1-(iv)) 

([ , ] )z x z  

([ , ]) ( )z x z    

( ) ( ) ( )z z z     .  

Thus 1( ) ( )xz x z x G      .  Then by Theorem 

20, we have 1( ) ( )xz x z x G     . Hence   is 

normal fuzzy AG-subgroup of  G .  ■ 

 

Proposition 27.  Let   be a fuzzy AG-subgroup of 

G . Then ([ , ]) ( ) ,x y e x y G     if and only if   

is normal fuzzy AG-subgroup of G . 

Proof.  Suppose NF ( )G .  Then we have 

1( ) ( ) ,yx y x x y G      

1( ( )) ( )e yx y x     

1 1(( )( )) ( )xx yx y x      

1 1((( ) ) ) ( )yx y x x x       (by left invertive law) 

1 1((( )( )) ) ( )x y yx x x      (by left invertive law) 

1 1((( )( )) ) ( )xy y x x x      (by Lemma 1-(iv)) 

([ , ] ) ( )x y x x     

([ , ]) ( )x y e   ; by lemma 17.  ■ 

 

( ) ( )ey ye y G    
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Abstract Background: Acute Kidney Injury (AKI) is a major cause of morbidity and mortality especially in 
critically-ill patients. The lack of early biomarkers for AKI in humans has interfered with potentially effective 
therapies in a timely manner. Kidney Injury Molecule-1 (KIM-1) is a type I cell membrane glycoprotein, which is 
associated with proximal tubule cell injury/dedifferentiation. Presence of KIM-1 in the urine is highly specific for 
kidney injury as indicated by absence of its expression in the normal kidney; its marked upregulation with 
proximal tubular cell injury and/or  differentiation. Objective: To investigate the role of KIM-1 as an early marker 
for AKI in critically-ill patients. Methods: The study was carried out on 20 critically-ill patients who were at risk 
for developing AKI. Other 20 healthy subjects were included as control. The Sequential Organ Failure Assessment 
(SOFA) score was chosen to select critically-ill patients. All candidates were subjected to thorough history taking, 
complete clinical examination including assessment of Glasgow coma scale & urine output as well as laboratory 
investigations including urinary KIM-1 (by ELISA), blood urea, serum creatinine, arterial blood gases, platelet 
count and serum bilirubin. Results: The results of our study have shown that there were no significant statistical 
differences between patient and control group as regards gender (12 females and 8 males for both groups) and age 
(51.90 + 16.32 years for patient group and   51.60 + 13.67 years for the control group) with p.value of 0.950 and 
0.988 respectively. Our study has shown that KIM-1 becomes significantly elevated before a rise of serum 
creatinine (p.value 0.001) by a mean of 27.60 +15.62 hours. Urinary KIM-1 was shown to have excellent 
sensitivity & specificity, 90.9 % and 95.24 % respectively. Also it showed a positive predictive value of 95.24 %, 
and a negative predictive value of 90.9 %. Our results have also shown that urinary KIM-1 was significantly 
elevated on admission (7.88+1.72 ng/mL) as compared with elevation of serum creatinine (0.895+0.173 mg/dL & 
p.< 0.001), blood urea (37.4+14.53 mg/dL & p.< 0.001) and reduction in estimated glomerular filtration rate 
(eGFR) (85.2+21.02 mL/minute/1.73 m2 & p.< 0.001). There was a significant rise of serum creatinine in patient 
group as compared with control group from the 2nd day (1.425+0.505 mg/dL & p. < 0.001). However this was 
insignificant at admission (p.value 0.854). Same results apply to blood urea (57.93+23.1 mg/dL & p.< 0.001 on 2nd 
day and 0.052 at admission). On the other hand, significant reduction in eGFR occurred only on the 3rd day 
(27+13.97 mL/minute/1.73 m2 & p.< 0.001); however this reduction was insignificant early in the course of illness 
with p.value of 0.527 & 0.008 at admission and after 24 hours respectively. In comparison, urinary KIM-1 was 
significantly elevated before a rise in blood urea & serum creatinine and before a reduction in eGFR at admission 
(p< 0.001) and continued to rise significantly over the next two days.  Conclusion: The data presented suggest that 
urinary KIM-1 is a reliable early marker for AKI with excellent sensitivity and specificity, especially in critically-
ill patients, therefore allowing early diagnosis & institution of appropriate therapy. 
[Gamal F.  EL Naggar , Hesham A. El Srogy,  Sameh M. Fathy. Kidney Injury Molecule -1 (KIM-1): an early 
novel biomarker for Acute Kidney Injury (AKI) in critically – ill patients. Life Sci J 2012;9(4):3937-3943]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com.587 
 
Keywords: acute kidney injury (AKI), kidney injury molecule-1 (KIM-1), critically-ill patients, early biomarker. 
 
1. Introduction 

Acute Kidney Injury (AKI) is a major cause 
of morbidity and mortality especially in critically-ill 
patients. The lack of early biomarkers for AKI in 
humans has interfered with potentially effective 
therapies in a timely manner (1).  

AKI is generally defined as an abrupt and 
sustained decrease in kidney function'. Until 
recently there has not been a consensus on what 
markers best reflect kidney function, and what 

values of those markers discriminate normal from 
abnormal kidney function (2). 

The Acute Dialysis Quality Initiative (ADQI) 
formulated the Risk, Injury, Failure, Loss, and End-
stage Kidney (RIFLE) classification. RIFLE defines 
three grades of increasing severity of AKI - risk 
(class R), injury (class I) and failure (class F) - and 
two outcome classes (loss and end-stage kidney 
disease) based on changes in either serum creatinine 
or urine output from the baseline condition (3). 
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However creatinine measurements can be 
affected by the clinical scenario, by the presence of 
chromogenic substances, including bilirubin, and by 
the laboratory assay utilized. There is an increasing 
evidence from published studies that creatinine 
concentration is not a decisive marker in diagnosing 
AKI (4). This is because of the following: 1) Elevated 
serum creatinine concentrations are not specific for 
AKI and require differentiation from other prerenal or 
extrarenal causes of azotemia. 2) Serum creatinine 
concentrations are not specific for renal tubular 
lesions, but seem to reflect the loss of glomerular 
filtration function, accompanying the development of 
AKI. 3) Increases in serum creatinine are detected 
later than the actual GFR changes as creatinine 
accumulates over time. 4) Serum creatinine is a poor 
marker of kidney dysfunction as changes in its 
concentrations are neither sensitive nor specific in 
response to slight GFR alterations and become 
apparent only when the kidneys have lost 50% of their 
functional capacity. 5) Pre-existing baseline results 
may not always be available, and similar baseline 
values do not always reflect similar renal function (5, 
6)  

Kidney injury molecule-1 (KIM-1) is a type 
1 membrane protein that is not expressed in normal 
kidney but is markedly upregulated in the injured 
proximal tubular epithelial cells of the human and 
rodent kidney in ischemic and toxic AKI (7). KIM-1 
is also expressed in other conditions where proximal 
tubules are dedifferentiated e.g. renal cell carcinoma 
(8). 

There were a number of characteristics of 
KIM-1 that led us to believe that the protein might 
be an ideal biomarker of kidney injury: the absence 
of KIM-1 expression in the normal kidney; its 
marked upregulation and insertion into the apical 
membrane of the proximal tubule; its persistence in 
the epithelial cell until the cell has completely 
recovered; the rapid and robust cleavage of the 
ectodomain and the ex vivo room temperature 
stability of the ectodomain (9). Presence of KIM-1 
in the urine is highly specific for kidney injury. No 
other organs have been shown to express KIM-1 to a 
degree that would influence kidney excretion (10).  

The Sequential Organ Failure Assessment 
(SOFA) score is a six-organ dysfunction/failure 
score measuring multiple organ failure daily. It was 
used to predict prognosis & mortality in critically ill 
patients (11-13).  

This work was designed in an attempt to 
elucidate the role of KIM-1 as a marker for early 
detection of AKI in critically-ill patients. 
2. Subjects and Methods: 
Design and study population: 20 critically-ill 
patients admitted at Tanta University Hospitals were 

eligible for this study. We included 20 clinically-
healthy subjects, of matched age & gender, as 
control group for comparison. 
The study was reviewed and approved by the ethical 
committee at Faculty of Medicine, Tanta University, 
and written informed consent was obtained from all 
participants. 
Variables: Data obtained include variables from the 
following domains: demographic, clinic, and 
specific organ involvement variables; SOFA score 
was also recorded. 
Simultaneous to the clinical evaluation we obtained of 
each patient, 4 mL of aseptically-collected urine. After 
collection, samples were centrifuged, and an aliquot 
was immediately stored at −20оC until KIM-1 
measurement. 
KIM-1 levels were measured by enzyme-linked 
immunosorbent assay (ELISA) (14) The detection 
range was 0.78 -50 ng/mL. The standard curve 
concentrations used for the ELISA’s were 50 
ng/mL, 25 ng/mL, 12.5 ng/mL, 6.25 ng/mL, 3.12 
ng/mL, 1.56 ng/mL, 0.78 ng/mL. 
Calculation of estimated Glomerular Filtration 
Rate (eGFR) (15): The Modification of Diet in 
Renal Disease (MDRD) Study equation was used 
for estimating glomerular filtration rate (GFR) from 
serum creatinine. eGFR (mL/min/1.73 m2) = 186 x 
(Scr)-1.154 x (Age)-0.203 x (0.742 if female) x 
(1.212 if African-American) (conventional units). 
Statistical analyses: Statistical presentation and 
analysis of the present study was conducted, using 
the mean, standard deviation and chi-square test by 
SPSS V.16. Probability values of less than 0.05 
were considered of statistical significance (16). 
 
3.Results: 

The study was performed on 20 patients 
(12 females & 8 males) with mean age of 51.90 + 
16.32 and 20 clinically-healthy subjects as control 
(12 females & 8 males) with mean age of 51.60 + 
13.67. There was no significant statistical difference 
as regards age & gender between patient and control 
groups, with p.value of 0.950 and 0.988 respectively 
(Table 1). Clinical data of the patient group as 
regards age, gender, SOFA score &diagnosis are 
illustrated in (Table 2). 
Results of our study have shown that urinary KIM-1 
becomes elevated before rise in serum creatinine by 
a mean of 27.60 +15.62 hours. Our study has also 
shown that KIM-1 becomes significantly elevated 
before a rise of serum creatinine (p.value 0.001) 
(Table 3). 

Urinary KIM-1 has excellent sensitivity & 
specificity. The marker has a sensitivity of 90.9 %, a 
specificity of 95.24 %, a positive predictive value of 
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95.24 %, and a negative predictive value of 90.9 % 
(Table 4). 

Our results have also shown that there is a 
significant rise of serum creatinine in patient group as 
compared with control group from the 2nd day (p.value 
0.001). However this was insignificant at admission 
(p.value 0.854) (Table 5). Same results apply to blood 
urea with p.values of 0.001 on 2nd day and 0.052 at 
admission (Table 6). On the other hand, significant 
reduction in eGFR occurred only on the 3rd day (p.< 
0.001); however this reduction was insignificant early 
in the course of illness with p.< 0.527 & 0.008 at 

admission and after 24 hours respectively (Table 7). 
Urinary KIM-1, however, was significantly elevated 
since admission and continued over the next two days 
(p.value 0.001) (Table 8). 

It was noted that time elapsed between rise in 
KIM-1 and rise in serum creatinine was non-
significantly related to age and gender (p.values 0.147 
and 0.051 respectively) (Tables 9 & 10). Urinary 
KIM-1 was significantly elevated before a rise in 
blood urea & serum creatinine and before a reduction 
in eGFR at admission (p.value 0.001) (Table 11). 

 
Table 1: Demographic data of patient and control groups. 

 Control Patient p. value 
Age (years) 51.60+13.67 51.90+16.32 0.950 
Gender 8 males & 12 females 8 males 12 females 0.988 

Probability values of less than 0.05 were considered of statistical significance. 
Probability values of less than 0.001 were considered highly significant. 
 
Table 2: Clinical Data of the Patient Group. 

Department SOFA Score Diagnosis Gender Age No. 

Neuropsychiatry. 19 Haemorrhagic stroke. Female 47 1 

Anaesthetic ICU 16 Mesenteric vascular occlusion with resection anastomosis. Male 50 2 

Anaesthetic ICU 14 HELLP Syndrome. Female 27 3 

Anaesthetic ICU 12 SIRS complicating IUFD Female 25 4 

Neuropsychiatry. 14 Haemorrhagic stroke. Female 63 5 

Neuropsychiatry. 12 Fever & disturbed conscious level for investigation, 
encephalitis? 

Female 30 6 

Neuropsychiatry. 14 Ischaemic stroke. Female 45 7 

Cardiology 15 Hepatic Encephalopathy, Cardiac cirrhosis of liver, Prosthetic 
mitral valve, Heart failure. 

Male 70 8 

Cardiology 12 Massive anterior myocardial infarction. Female 65 9 

Neuropsychiatry. 12 Large subdural haematoma. Male 50 10 

Neuropsychiatry. 12 Brain tumour with haemorrhage. Male 44 11 

Anaesthetic ICU 12 Perforated duodenal ulcer complicated by peritonitis. Female 50 12 

Cardiology 15 SIRS complicating infective endocarditis.  Male 24 13 

Neuropsychiatry. 12 Ischaemic stroke. Female 47 14 

Neuropsychiatry. 12 Haemorrhagic stroke. Male 70 15 

Neuropsychiatry. 12 Ischaemic stroke. Female 50 16 

Anaesthetic ICU 12 HELLP Syndrome. Female 20 17 

Internal medicine ICU 12 Contrast-induced nephropathy. Male 25 18 

Neuropsychiatry. 12 Haemorrhagic stroke. Female 45 19 

Neuropsychiatry. 13 Haemorrhagic stroke. Male 60 20 

HELLP: Haemolytic anaemia, Elevated Liver enzymes, Low Platelet count;  NO: Number;     ICU: Intensive Care Unit;     SIRS: 
Systemic Inflammatory Response Syndrome;         IUFD: Intra Uterine Foetal Death. 
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Table 3: Mean time elapsed between positive KIM-1 and rise of serum creatinine. 

Time elapsed (In hours) Control Patients 

Mean +SD 0 27.60 + 15.62 
t. test 7.901 
p. value 0.001* 

 
 
Table 4: Number of true & false positive and true & false negative subjects (as regards KIM-1). 

Negative Positive  

18 19 True 

2 1 False 

 
 
Table 5: Comparison of serum creatinine between patient and control groups at admission, at 24 & 48 hours 
intervals. 

 Mean + SD t. test p. value 

Serum creatinine (1st 

day) (mg/dl) 
Control  0.905+190 

0.174 0.854 
Patients  0.895+0.173 

Serum creatinine 
 (2nd day) (mg/dl) 

Control  0.980+0.164 
3.325 0.001* 

Patients  1.425+0.505 
Serum creatinine (3rd 

day) (mg/dl) 
Control  0.935+0.173 

6.856 0.001* 
Patients  2.905+1.375 

Notes: - Blood urea & serum creatinine were measured in mg/dL. 
          - KIM-1 was measured in ng/mL. 
          -eGFR was measured in mL/minute/1.73 m2 
 
 
Table 6: Comparison of blood urea between patient and control groups at admission, at 24 & 48 hours 
intervals. 

 Mean + SD t. test p. value  

Blood urea 1st day 
(mg/dL)  

Control  19.65+12.06 
1.235 0.052 

Patients  37.40+14.53 
Blood urea 2nd day 
(mg/dL) 

Control  16.05+10.30 
7.325 0.001* 

Patients  57.93+23.1 
Blood urea 3rd day 
(mg/dL) 

Control  15.35+9.82 
10.925 0.001* 

Patients  111.80+41.86 
 
Table 7: Comparison of eGFR between patient and control groups at admission, at 24 & 48 hours intervals. 

 Mean + SD t. test p. value  

eGFR 1st day 
(mL/minute/1.73 m2) 

Control  81.25+13.49 
0.707 0.527 

Patients  85.20+21.02 
eGFR 2nd day 
(mL/minute/1.73 m2) 

Control  74.05+10.40 
3.529 0.008 

Patients  54.60+20.21 
eGFR 3rd day 
(mL/minute/1.73 m2) 

Control  77.75+11.23 
12.207 0.001* 

Patients  27+13.97 
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Table 8: Comparison urinary KIM-1 between patient and control groups at admission, at 24 & 48 hours 
intervals. 

 Mean + SD t. test p. value  

KIM-1 1st day (ng/mL) 
Control  0.782+0.335 

4.880 0.001* 
Patients  7.88+1.72 

KIM-1  2nd day (ng/mL) 
Control  0.902+0.370 

5.628 0.001* 
Patients  14.49+2.53 

KIM-1 3rd day  (ng/mL) 
Control  0.820+0.318 

4.058 0.001* 
Patients  25.315+5.29 

 
Table 9: Comparison of time interval between positive KIM-1 and rise in serum creatinine between male and 
female in patient group. 

Time elapsed (In hours)  Male (n=16) Female (n=24) 

Mean +SD 13.50 + 4.88 14 + 3.43 
t. test 0.658 
p. value 0.147 

 
Table 10: Time interval between positive KIM-1 and rise in serum creatinine in relation to age in patient 
group. 

 Age  Time elapsed  

Mean +SD 43.25 + 5.325 13.80 + 3.21 
t. test 1.658 

p. value 0.051 
 
Table 11: Comparison of urinary KIM-1, serum creatinine, blood urea, and eGFR at admission. 

 Mean + SD t. test p. value  

KIM-1 1stday (ng/ml) 7.88+1.72 - - 
Serum creatinine 1stday 
(mg/dL) 

0.895+0.173 4.475 0.001* 

Blood urea 1stday (mg/dL) 37.4+14.53 9.528 0.001* 
eGFR 1st day 
(mL/minute/1.73 m2) 

85.2+21.02 29.321 0.001* 

 
4.Discussion: 

The absence of sensitive and specific 
biomarkers for the early detection of AKI has 
impaired progress in the diagnosis and treatment of 
patients with AKI. Traditional blood (creatinine & 
blood urea) and urinary markers of kidney injury 
(urinary casts, fractional excretion of Na +) are 
insensitive for the early diagnosis of AKI (17).  

Many urinary proteins have been evaluated as 
noninvasive indicators of renal injury. Examples 
include α and π glutathione-S-transferases (α and π 
GST) (18), neutrophil gelatinase-associated lipocalin 
(NGAL) (19), cysteine rich protein 61 (CYR61) (20), 
interleukin-18 (IL-18) (21), clusterin (22), F-actin 
(23), N-acetyl-β-D-glucosaminidase (NAG) (24). 

However, problems with reliable use of these 
proteins to identify and monitor kidney injury include 
instability in the urine, modification due to 
physicochemical properties of the urine, delayed 
appearance, inconsistency of upregulation with 
different models of nephrotoxicity, absence of 
sustained elevation throughout the time course of renal 
injury to monitor progression and regression of injury 
and lack of a high throughput detection method (25).  

Human kidney injury molecule-1 (KIM-
1) is a type 1 transmembrane protein that is not 
detectable in normal kidney tissue or urine, but is 
expressed at very high levels in dedifferentiated 
proximal tubule epithelial cells in human and rodent 
kidneys after ischemic or toxic injury and in renal 
cell carcinoma (26-29). High urinary KIM-1 
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expression was also associated with adverse clinical 
outcomes in patients with AKI (30). 

Urinary KIM-1 was evaluated as a marker 
for AKI in several studies (25, 27). In our study, we 
proved that urinary KIM-1 levels serve as a non-
invasive, rapid, sensitive, reproducible, and 
potentially high throughput method to detect early 
kidney injury in critically-ill patients.  

Yuzhao Zhou, et al. have concluded that 
KIM-1 may serve as a useful general biomarker for 
renal proximal tubule injury in preclinical and 
clinical studies of drug safety evaluation, chemical-
related renal injury, and the monitoring of renal 
disease states (31). 

The FDA and EMEA have included KIM-1 
in the small list of kidney injury biomarkers that 
they will now consider in the evaluation of kidney 
damage as part of their respective drug review 
processes of new drugs (32). 

KIM-1 has many potential uses other than a 
urinary biomarker for AKI. Van Timmeren, et al.  
evaluated its utility in renal transplant recipients. 
The occurrence of graft loss increased with 
increasing tertiles of KIM-1 excretion. KIM-1 levels 
predicted graft loss independent of creatinine 
clearance, proteinuria and donor age (33). Ichimura, 
et al. have provided a compelling case that activated 
renal proximal tubular epithelial cells also 
phagocytose apoptotic cells utilizing KIM-1 as a 
critical receptor. Ichimura study opens new avenues 
for research that might provide the foundations for 
novel treatments to protect the kidney from acute 
injury or to promote its repair (34).  

We need to investigate whether increased 
KIM-1 expression enhances renal protection from 
nephrotoxic insult. Future studies should focus on 
other aspects of this biomarker as a predictor for 
graft loss in renal transplant patients. Also we should 
study whether modification of urinary levels of this 
biomarker would have any therapeutic benefit.  

Limitations of the study include the limited 
number of patients. Other biomarkers for AKI had to 
be included for comparison. Whether a combination 
of biomarkers would give better sensitivity & 
specificity for early diagnosis of AKI should be the 
matter of future studies. 
 
5. Conclusion: 

From the present study, we conclude that 
urinary KIM-1 is a reliable early marker for AKI with 
excellent sensitivity and specificity, especially in 
critically-ill patients, as compared to traditional 
markers namely blood urea & serum creatinine, 
therefore allowing early diagnosis & institution of 
appropriate therapy. 

Urinary KIM-1 should be included as a 
screening test to depict AKI in those at high risk 
including critically-ill patients. 
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1. Introduction 

The ability of synchronous machines of an 
interconnected power system to remain synchronism 
after being subjected to a small disturbance is known 
as small signal stability that is subclass of phase 
angle related instability problem. It depends on the 
ability to maintain equilibrium between 
electromagnetic and mechanical torques of each 
synchronous machine connected to power system. 
The change in electromagnetic torque of synchronous 
machine following a perturbation or disturbance can 
be resolved into two components: (i) a synchronizing 
torque component in phase with rotor angle deviation 
and (ii) a damping torque component in phase with 
speed deviation. Lack of sufficient synchronizing 
torque results in non-oscillatory instability; where 
lack of damping torque results in low frequency 
oscillations.  

Low frequency oscillations are generator 
rotor angle oscillations having a frequency between 
0.1 -2.0 Hz and are classified based on the source of 
the oscillation. The root cause of electrical power 
oscillations are the unbalance between power demand 
and available power at a period of time. In the earliest 
era of power system development, the power 
oscillations are almost non observable because 
generators are closely connected to loads, but 
nowadays, large demand of power to the farthest end 
of the system that forces to transmit huge power 
through a long transmission line, which results an 
increasing power oscillations.  

The phenomenon involves mechanical 
oscillation of the rotor phase angle with respective to 
a rotating frame. Increasing and decreasing phase 
angle with a low frequency will be reflected in power 
transferred from a synchronous machine as phase 

angle is strong coupled to power transferred. The 
LFO can be classified as local and inter-area mode.  

Local modes are associated with the 
swinging of units at a generating station with respect 
to the rest of the power system. Oscillations occurred 
only to the small part of the power system. Typically, 
the frequency range is 1-2 Hz.  

Inter-area modes are associated with 
swinging of many machines in one part of the system 
against machines in other parts. It generally occurs in 
weak interconnected power systems through long tie 
lines. Typically frequency range is 0.1-1 Hz.  

With regard to the proposed LFO, many 
methods have been investigated to damp out such 
oscillations in power systems. Recently, with 
development of flexible AC transmission system 
(FACTS) devices, these devices have been widely 
used to damp out the oscillations [1-5].With the 
practical applications of converter-based FACTS 
controllers such as the static synchronous 
compensator (STATCOM), static synchronous series 
compensator (SSSC) and unified power- flow 
controller (UPFC), modeling and analysis of these 
FACTS controllers in power-system operation and 
control is of great interest. Power-flow calculations 
are fundamental to the operation, planning and 
control of power systems. In recent years, significant 
work has been done in the modeling of the FACTS 
controllers in power flow and optimal-power-flow 
studies [6-11]. 

The ultimate objective of applying reactive 
shunt compensation such as SVC in a transmission 
system is to increase the transmittable power. This 
may be required to improve the steady-state 
transmission characteristics as well as the stability of 
the system. Var compensation is thus used for voltage 
regulation at the midpoint (or some intermediate) to 
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segment the transmission line and at the end of the 
(radial) line to prevent voltage instability, as well as 
for dynamic voltage control to increase transient 
stability and damp power oscillations. 

The objective of this paper is to investigate 
the ability of SVC for dynamic stability improvement 
via damping low frequency oscillations. A multi 
machine power system installed with a SVC is 
considered as case study. The advantages of the 
proposed methods are their feasibility and simplicity. 
Different load conditions are considered to show 
effectiveness of SVC. Simulation results show the 
validity of SVC in stability improvement at large 
electric power systems.  

 
2. System under study 

Figure 1 shows a multi machine power 
system installed with SVC. Detail of the system data 
are given in [12]. In this paper, turbine-governor 
system is also modeled to eliminate steady state error 
of responses.  
 

 
Figure 1. Multi-machine electric power system 
installed with SVC 
 
2.1. SVC model 

The SVC is implemented as a time constant 
regulator to voltage support as depicted in Figure 2. 
In this model, a total reactance bSVC is assumed and 
the following differential equation holds [13]: 

 

   rSVCrefrSVC TbVVKb 


                                (1) 

 
The model is completed by the algebraic 

equation expressing the reactive power injected at the 
SVC node [13]: 

2
SVCb VQ                                                          (2)   

 
The regulator has an anti-windup limiter, 

thus the reactance bSVC is locked if one of its limits is 
reached and the first derivative is set to zero [13]. 

 
 
 

 

Figure 2. SVC model as a time constant regulator 
 
2.2. Dynamic model of the system with SVC 

The nonlinear dynamic model of the system 
installed with SVC is given as (3). The dynamic 
model of the system is completely presented in [12] 
and also dynamic model of the system installed with 
SVC is presented in [13]. By controlling bSVC, the 
output reactive power of the shunt compensator is 
controlled. 
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3. Model Reference Adaptive System  

The general idea behind Model Reference 
Adaptive Control (MRAC) or Model Reference 
Adaptive System (MRAS) is to create a closed loop 
controller with parameters that can be updated to 
change the response of the system. The output of the 
system is compared to a desired response from a 
reference model. The control parameters are update 
based on this error. The goal is for the parameters to 
converge to ideal values that cause the plant response 
to match the response of the reference model. Figure 
3 shows the general diagram of MRAS [14]. 
 

 
 

Figure 3. General diagram of MRAS  
The idea behind MRAS is to create a closed 

loop controller with parameters that can be updated 
to change the response of the system to match a 
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desired model. There are many different methods for 
designing such a controller. This tutorial will cover 
design using the MIT rule in continuous time. When 
designing an MRAS using the MIT rule, the designer 
chooses: the reference model, the controller structure 
and the tuning gains for the adjustment mechanism. 
MRAS begins by defining the tracking error, e. This 
is simply the difference between the plant output and 
the reference model output [14]:  

modelplant yye                                                (4) 

From this error a cost function of theta 
(J(Θ)) can be formed. J is given as a function of 
theta, with theta being the parameter that will be 
adapted inside the controller. The choice of this cost 
function will later determine how the parameters are 
updated. Below, a typical cost function is displayed.   

   θe
2

1
θJ 2                                                                                                       ((55))  

To find out how to update the parameter 
theta, an equation needs to be formed for the change 
in theta. If the goal is to minimize this cost related to 
the error, it is sensible to move in the direction of the 
negative gradient of J. This change in J is assumed to 
be proportional to the change in theta. Thus, the 
derivative of theta is equal to the negative change in 
J. The result for the cost function chosen above is:   

δθ

δe
γe

δθ

δJ
γ

dt

dθ
                                                                               ((66))  

This relationship between the change in 
theta and the cost function is known as the MIT rule. 
The MIT rule is central to adaptive nature of the 
controller. Note the term pointed out in the equation 
above labeled "sensitivity derivative". This term is 
the partial derivative of the error with respect to 
theta. This determines how the parameter theta will 
be updated. A controller may contain several 
different parameters that require updating. Some may 
be acting n the input. Others may be acting on the 
output. The sensitivity derivative would need to be 
calculated for each of these parameters. The choice 
above leads to all of the sensitivity derivatives being 
multiplied by the error. Another example is shown 
below to contrast the effect of the choice of cost 
function:   
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                                                                  ((77))  

To see how the MIT rule can be used to 
form an adaptive controller, consider a system with 
an adaptive feed word gain. The block diagram is 
given as Figure 4. The plant model can be given as 
(8).  

 
 

 skG
sU

sY
                                                                                                     ((88))  

The constant k for this plant is unknown. 
However, a reference model can be formed with a 
desired value of k, and through adaptation of a feed 
forward gain, the response of the plant can be made 
to match this model. The reference model is therefore 
chosen as the plant multiplied by a desired constant 
ko: 
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                                               (9)   
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Figure 4.  Adaptive feed forward gain  

 
The same cost function as above is chosen 

and the derivative is shown:   

   
δθ

δe
γe

dt

dθ
θe

2

1
θJ 2                                                    ((1100))  

The error is then restated in terms of the 
transfer functions multiplied by their inputs.   

coccmm GUkkGθGUGkGUyye        ((1111))  

As can be seen, this expression for the error 
contains the parameter theta which is to be updated. 
To determine the update rule, the sensitivity 
derivative is calculated and restated in terms of the 
model output:   

m
o

c y
k

k
kGU

δθ

δe
                                                                           ((1122))  

Finally, the MIT rule is applied to give an 
expression for updating theta. The constants k and ko 
are combined into gamma.   

eγyey
k

k
γ

dt

dθ
mm

o

                                                             ((1133))  

The block diagram for this system is the 
same as the diagram given in Figure 4. To tune this 
system, the values of ko and gamma can be varied 
[[1144]].  
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4. Stabilizer design 
4.1. Adaptive stabilizer  

To get a suitable performance and tracking 
characteristics, a reference model should be adopted 
for MRAS system. In this paper, since the SVC 
supplementary stabilizer is a regulatory controller, 
thus, the reference model should have a regulatory 
nature. In this regard, the reference model is defined 
as below; 

 

u
23ss

1.1)0.02s(s
y

2 


                                       (14) 

 
4.2. Conventional stabilizer   

In order to comparison, a conventional 
stabilizer is designed based on SVC. The transfer 
function model of a conventional stabilizer is as (15). 
This model contains two lead–lag compensators with 
time constants, T1–T4 and an additional gain KDC. 
The parameters of the proposed stabilizer are tuned 
by using GA. The detailed procedure of stabilizer 
design by using optimization methods can be found 
in [15]. The proposed stabilizer is obtained as Table 
1. 
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        (15) 

 
Table 1. Optimal parameters of conventional 
stabilizer 

Parameter KDC T1 T2  T3  T4  

Optimal value 9.71 0.23 0.05 0.64 0.1 
 

5. Results and discursions 
In this section, the designed adaptive 

stabilizers are simulated on the test system. A 
scenario of fault is considered as 6 cycle three phase 
short circuit in bus 9. The simulation results are 
presented in Figs. 5-7. Each figure contains two 
plots: adaptive stabilizer (solid line) and conventional 
stabilizer (dashed line). It is clearly seen that the 
adaptive stabilizer is very stronger than conventional 
stabilizer and can successfully damp out the 
oscillations. 
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Figure 5. Speed G1 following fault (solid: adaptive; 
dashed: conventional) 
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6. Conclusions 

An adaptive supplementary stabilizer was 
carried out based on SVC. The proposed stabilizer 
was compared with conventional stabilizer. 
Simulation result on a multi machine electric power 
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system demonstrated the ability of SVC in damping 
low frequency oscillations. the adaptive controller 
showed a robust and stronger performance than 
conventional stabilizer. 
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Abstract: According to the Food and Agriculture Organization (FAO), the development of subsistence agriculture is 
the best way to assure food security in developing countries. The objective of this study fits into this logic in that it 
analyzes the impact of subsistence farming to food security in Cameroon. Data from the FAO and the World Bank 
over the period 1961-2007 were used to formulate a cointegration model between food availability and subsistence 
framing index based on the ARDL (Autoregressive Distributed Lag) procedure. Firstly, the analysis shows that the 
long-run elasticity of subsistence farming index is 0.38, higher than in short-run (0.27). This result confirms the 
positive impact of subsistence farming on food security in short-run and long-run. Secondly, the trend is significant 
and positive, meaning that structural variables such as market functioning, the development of road and market 
infrastructures etc., positively impact on food security in Cameroon. However, population growth reduces food 
availability, a factor that could obscure the positive impact of subsistence farming. Therefore it would be necessary 
to consider a scenario in which the subsistence farming growth rate is higher than the population growth rate.  
[AMBAGNA Jean Joël ;  KANE Gilles Quentin, OYEKALE, Abayomi Samuel Subsistence Farming and Food 
Security in Cameroon: A Macroeconomic Approach. Life Sci J 2012;9(4):3949-3954]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 589 
 
Keywords: Food Security, subsistence farming, ARDL model, Cameroon. 
 
1. Introduction 

Food security is a major and growing 
challenge in developing countries mostly in sub-
Saharan Africa. Even if it is clear that agricultural 
development remains a strategic option for achieving 
food security in sub-Saharan Africa, it should be 
noted that agricultural policies were hitherto focused 
on cash crops. Subsistence farming then has been 
under estimated. In the case of Cameroon, for 
example, agricultural subsidies and aid were focused 
on export crops such as cocoa, coffee and cotton. 
However, subsistence farming is likely to affect 
quickly and significantly the household nutrition. 
Literature review demonstrated that several studies on 
African economics are also in line with this vision.  

The role of subsistence food production in 
improving food security was highlighted by Aliber 
and Hart (2009) and Baipheti and Jacobs (2009) in a 
case study of South Africa. Thus, it is necessary to 
support subsistence production to curb food insecurity 
in both rural and urban areas. This requires an 
increase in supply and a decrease in dependence on 
the market. In fact, subsistence farming products can 
directly be consumed by households. In the under-
industrialized economies, subsistence food production 
can be transformed locally contrary to the export 
crops which require further processing. Therefore, 
increasing food production will reduce importation 

and improve the trade balance even more than the net 
importing countries mostly import subsistence 
farming products. Besides, reduce food imports also 
reduces the risk of international food prices volatility 
transmission to the domestic economy.  

According to the third Cameroonian 
household survey (ECAM III), majority of farming 
households engaged in subsistence farming which is 
the main source of household income (INS1, 2008). 
Then, when the output prices are stable, ceteris 
paribus, any increase in subsistence farming 
production will raise farm income (Kidane & al., 
2006). However, these incomes provide access to 
other food which they cannot grow cheaply 
(vegetable oils, milk ...). Thus, farm household food 
security increase when their subsistence farming 
production is growing to help to provide other kind 
food that they do not cultivate themselves. Therefore, 
subsistence agriculture can play an important role in 
reducing household vulnerability to food insecurity by 
improving welfare and reducing the effect of inflation 
(Baipheti & Jacobs, 2009). 

The aim of this study is to analyze the 
impact of subsistence farming production on food 
security in Cameroon. It has both a positive and 
methodological interest. On the positive side, few 

                                                             
1 National Institute of Statistics 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

3950 

scientific studies have addressed the impact of the 
subsistence farming sector in food security in sub 
Saharan Africa. Concerning the methodological level, 
the use of new techniques of cointegration can be 
interesting. Theoretical clarification of ideas being 
indissolubly linked to the analysis of facts; we choose 
a theoretical and empirical approach in order to 
achieve our goals. Thus, theoretical bases justifying 
the role of agricultural production for food security 
are presented before assessing the effect of 
subsistence farming production on food availability in 
Cameroon. 
2. Methodology 
Data sources  

The data used is derived from FAO (Food 
and Agriculture Organization) and The World Bank. 
The variables are derived from the economic 
literature on the determinants of food security. All 
data series are annual and cover the period of 1961-
2007. 
Theoretical framework 

The agricultural production as a determinant 
of food security finds its anchor in the theory of self-
reliant development focused on protectionism, 
particularly in the "Boserupian" and "Malthusian" 
theories. 
Boserupian theory and food security 

According to the "Boserupian" theory, the 
national economy itself generates the food 
availabilities necessary to ensure national food 
security. In fact, the high density of the population is 
helpful for intensification of the agricultural 
production and improvement of the food resources. 
The growing urban markets translate into effective 
demand which impact producers create conditions for 
intensification of production systems. According to 
authors, the increase in production occurs through 
adaptation techniques; subject letting the markets 

reveal the real prices which express the relative 
scarcity of the factors of production and the products. 
Malthusian theory and food security 

According to the "Malthusian" theory, 
growth of food products is less rapid than the 
population growth, and then population pressure leads 
to increasing food dependency and leads to a 
regulation of the population either by famines, or 
migrations and wars. 

The increase in the rural population led to 
increased pressure on resources particularly a land. 
This pressure involves a fall of the fertility of land 
which leads to a reduction in crop yields and thus a 
decrease in agricultural production available in long 
run causing famines somehow restore the balance 
between population and the capacities to produce of 
considered  spaces.  

In the modern version of "neo-Malthusian" 
thesis famine is replaced by migration when there is 
desequilibrium between the capacity to produce of a 
city and the needs for the population. In the 
Malthusian approach therefore, the growth rate of the 
food products must be necessary greater than the 
population growth rate to ensure the national food 
security. 
ARDL Model 

This study aims to analyze the impact of 
subsistence farming production on food availability 
using ARDL (Autoregressive distributed lag) model 
due to Pesaran, Shin and Smith (2001).  

The equation for long-run equilibrium of the 
model is as follows: 

0 1 2 3 4 (1)t t t t tfs ipv pib pop T          

i  : Long-run elasticities. 

The variables are essentially taken from the 
literature and they are presented in the following 
table: 

 
Table 1: Description of variables use in the ARDL model 

Variables Comments 
Food availability (fs)    The food availability  measure the average calorific contribution 

per capita during one year 

Index of subsistence farming production (ipv) The index of subsistence farming production is calculated using 
the value of subsistence farming production given by World Bank 

per capita gross domestic product (GDP) GDP is used here as an approximation of national income 

growth  rate of population (pop) The growth rate of population captures the effect of population 
growth on food security 

Trend (T) The trend captured the effect of other variables which are not 
including in the model specification (the development of road and 
market infrastructures, the governance… 

 
Reduced form of ARDL model 
 For the empirical analysis of a long-run 
relationship and dynamic interactions between the 

variables, we use the ARDL cointegration procedure 
according to to Pesaran, Shin and Smith (2001). We 
could adopt a standard approach by implementing the 
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usual tests of unit roots and cointegration (Dickey-
Fuller, Phillips-Perron, ...). However, it is recognized 
that the standard unit root tests to determine the order 
of integration in time series suffer from many 
disadvantages. The main disadvantage of these tests is 
their low power (Schwert, 1989, Cochrane, 1991; 
Blough, 1992). Our study uses new econometric 
techniques able to estimate both the short-run and 
long-run dynamics.  
 The procedure called "bounds test" is 
adopted for three main reasons: 
• Firstly, it is a simple procedure. In contrast to other 

techniques of multivariate cointegration (Johansen, 
Juselius), it allows the estimation of the 
cointegrating relationship by using the ordinary least 
squares (OLS) method. 

• Secondly, it does not require a prior unit root test on 
variables in contrast to other techniques such as 
Johansen. While other methods of cointegration 
analysis require that all regressors are of the same 
order of integration, the ARDL approach offers the 
possibility of using mixed regressors. This new test 
procedure is valid whatever the distribution of 
variables are I (1)2, I (0)3 or a combination of 2. It 
also allows capturing both the short-run and long-
run dynamics in cointegration analysis. 

• Thirdly, this approach is statistically more 
appropriate to analyze the cointegration 
relationships in small samples, whereas the 
Johansen cointegration method requires large 
samples to be valid. 

The "bounds test" procedure arises as follows: 
Given the error correction model below: 

31 2 4

0 1 2 3 4
1 0 0 0

1 1 2 1 3 1 4 1 (2)

qq q q

t j t j j t j j t j j t j
j j j j

t t t t t

fs fs ipv pib pop

fs ipv pib pop T

    

     

   
   

   

          

    

   

 

:i Long-run multipliers. 

:ij Short-run dynamics. 

The "bounds test" procedure  
The first step of the ARDL approach is to estimate 
equation (2) by OLS to test the existence of a long-run 
relationship between the variables. 

0 : 0

1 : 0

i

i

H

H








  
The test procedure is to calculate F-statistics 

under the null hypothesis of no cointegration and 
compare them with the critical values tabulated by the 
authors. Two critical values were calculated by the 
authors, corresponding to the "terminal" zones of 
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 Order of integration is one. The first difference of 

this time series should be stationary. 
3 Stationary times series.  

acceptance and rejection of the test. The lower bound 
assumes that all the regressors are I (0), whereas the 
upper limit them as I (1). If the value of F-statistics is 
outside the interval, the hypothesis of a relationship 
level (in case I (0)) or cointegrating relationship (in 
case I (1)) between the variables cannot be rejected. 
Then the estimation can be performed regardless the 
order of integration of the series. On the other hand if 
the test statistics fall inside the interval, the test is 
undetermined.  

In order to extend the cointegration test of the 
coefficient of error correction term due to Banerjee 
Doladi and Mestre (1998), the authors have developed 
a second version of the test based on the t of student 
of the error correction term in the equation (2). The 
procedure is identical to the F-test. This test is useful 
when the F-test is undetermined. It is presented as 
follows: 

1
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In the second step, when the cointegration between 
the variables is, the model is specified as follows: 

31 2 4

0 1 2 3 4
1 0 0 0

(3)
pp p p

t j t j j t j j t j j t j t
j j j j

fs fs ipv pib pop T         
   

         

The optimal lag of each variable is determined using 
the Akaike information criterion. 
In the third step, the short-run dynamics is obtained by 
estimating an error correction model associated with 
long-run model. The specification is as follows: 

31 2 4

1 2 3 4 1
1 0 0 0

(4)
qq q q

t j t j j t j j t j j t j t t
j j j j

fs fs ipv pib pop T ecm           
   

               

Where 

:ij Coefficients associated with the short-run 

dynamics 
 :  Speed adjustment to long-run equilibrium  

:ecm Error correction term 
3. Results and discussion 
Firstly we present the results of cointegration test and 
secondly result of short-and long-run of impact of 
subsistence farming production on food availability. 
The "bounds test" Results 
Applied to Equation 2, the test procedures provide: 

1 3

0 1 1 2 3 4 1 1 2 1
0 0

3 1 4 1 (5)

t t t j t j j t j t t
j j

t t t

fs fs ipv pib pop fs ipv

pib pop T

      

   

    
 

 

            

  

 

For the F-test:  
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For the t-test: 1
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The values of F (.) and t (.) test statistics are given in 
the following table:  
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The value of the two tests (Fisher and Student) are outside the interval (more than critical value in absolute), 
therefore the assumption of cointegration can be accepted (table 2). The equation can be estimated assuming that all 
the series are I (1) without testing them individually. 
Impact of subsistence farming production on food availability 

According to Pesaran, Shin and Smith (2001), the equation is estimated with the appropriate number of lags. 
Using the Akaike criterion, an ARDL (1, 1, 1, 0) model has been chosen: 

0 1 1 2 3 1 4

5 1 6 7

log log log log log

log log (6)

t t t t t

t t t
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pib pop T

    

   
 



     

    

In this equation inclusions of various lag variables describe the process dynamics of the variables before equilibrium. 
Thus, it corresponds to a short-run representation of ARDL model. The estimation results are given in Table 3. 
 
Table 3: Short-run elasticity  
 Variable                            Coefficient                                  t-Statistic                               Prob. 

1log tfs                         0.433340                                    3.502824                              0.0012 

log tipv                         0.339321                                    4.783837***                          0.0000 

1log tipv                        -0.091801                                   -1.086699**                           0.2840 

log tpop                        -1.259807                                  -3.639982***                          0.0008 

log tpib                          0.052445                                   1.090663                              0.2823  

1log tpib                       -0.051238                                  -1.010568                              0.3186     

T                                      0.029235                                   3.039759***                            0.0043 

0                                     26.28213                                   4.058901***                            0.0002 

Adjusted R-squared             0.893232 
Durbin-Watson stat              2.327644 
F-statistic                           54.78191 
Prob(F-statistic)                  0.00000 
*, **, *** denote statistical significance at the usual confidence levels. 
 

In general, the short-run elasticities are consistent with those expected. Any increase in 1% of the index of 
subsistence farming production leads to increased food availability from 0.33%. This result confirms the positive 
impact of subsistence farming production on food security, although this effect is limited (the elasticity remains 
lower than 1). This can also be explained by the insufficiency of support for subsistence farming production and the 

                                                  Value of test-statistics                   critical values at 5% 

( / , , , )t t t tF fs ipv pib pop T                                    5.98                             4.01                      5.07 

( / , , , )t t t tt fs ipv pib pop T                                    -4.66                            -3.41                     -4.16 

 

Table 2: Test-statistics 

I(0)                      I(1) 
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population growth (elasticity is greater than 1 in absolute value). Consequently, boosting subsistence farming 
production by massive funding of crops such as rice, wheat or maize (which are main cereals imported and consumed 
in Cameroon) and tubers, is necessary. 
 In the short run, GDP has no effect on food availability. This can be explained by a poor redistribution of 
the growth effect between different sectors of the economy. In fact, the growth does not improve food security if it is 
directed towards the productive sectors. Kidane and al. (2006) have also shown that the growth has effect on poverty 
only if it is directed towards city where the poor live and the goods they consume. Similarly, it will have effect on 
food security only if it is directly towards food security and to the most consumed food. 
 In addition, the results suggest that the trend is significant. This could mean that structural variables such as 
the development of road and markets infrastructure, and other uncontrollable factors positively affect food security in 
Cameroon. Therefore it is important to improve the quality of institution and governance. Better alimentary 
governance is needed to support the consolidation of food security in Cameroon.   
 The long-run impacts concern the value of variables in equilibrium. Thus, the long-run elasticity is derived 
as follow:   
 

* * * * *
0 1 2 3 4log log log log (7)t t t t tfs ipv pib pop T            

* * * * *0 3 4 5 62
0 1 2 3 4

1 1 1 1 11 1 1 1 1
where

    
    

    


    

    
 

The elasticity of food availability related to subsistence farming production index is: 

* 2
1
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Table 4:  Long-run elasticities  
Variable                  Coefficient              t-statistics 
 log ipv                    0.387645                5.5115900*** 

 log pop                  -2.183850                -7.733133*** 

 log pib                   0.023913                 1.366760 
T                        0.051258                 5.720542*** 

*, **, *** denote statistical significance at the usual confidence levels. 
 
The hypothesis of cointegration is accepted; then an error correction model can be specified. 
 
Table 5: Error correction model 
     Variable                 Coefficient             t-Statistic                 Prob. 

 ( 1)ecm                -0.598938             -4.753210             0.0000 

log tipv              0.343986              6.139329               0.00  

log tpib              0.071873              1.696759               0.0971 

log tpop             -0.267243             -2.517625             0.0157 

log 0.38log 2.18log 0.02log 0.05t t tecm fs ipv pop pib T      

 
 
 The error correction term is negative and 
significant, indicating those food availability and 
subsistence farming production indexes are 
cointegrated. Shocks that affect food availability are 
absorbed at a rate of 59.89%. 
 The long-run elasticity of subsistence 
farming production index (0.38) is higher than in 
short-run (0.33) (Table 4). This result confirms the 
positive impact of subsistence farming production on 

food security in the long-run. However, the population 
growth reduces the food availabilities what could 
obscure the positive impact of the subsistence farming 
production. Therefore it would be necessary to 
consider a scenario in which the subsistence farming 
production growth is always higher than the 
population growth. 
 Due to the fact  that resources are scarce and 
limited; a special emphasis should be placed on the 
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efficiency in the use of agricultural input. Then the 
marginal productivity of labor must be greater than 
the marginal consumption in order to transform the 
population growth as engine of the agricultural 
intensification according to the Boserupian approach.  
Moreover improvement in market functioning in rural 
and urban area can help agricultural production in 
exceed to reach to the markets in deficit. This would 
allow an increase in farm household income and also 
the stability of food prices. Indeed, in Cameroon in as 
much as rural infrastructure and rural institution are 
missing, crops are generally wasted. Therefore, 
development of infrastructure such as road and 
markets must be part of sustainable agricultural 
policies in order to improve the effect of agricultural 
production on food security. 
 Overall, the results confirm the positive 
impact of food production on food availability either 
in the short-run or in the long-run. Thus food security 
is improved. However, increasing the subsistence 
farming production could not be the only one solution 
to achieving food security, if it is not accompanied by 
a better markets functioning, development of road 
infrastructure, and good governance in order to 
improve the purchasing power of households who are 
net buyers of food. 
 
4. Conclusion 
 The objective of this paper was to show the 
impact of subsistence farming production on food 
security in Cameroon. The theoretical literature 
suggests that in general food production must improve 
food security. Although the controversies opinions, in 
many cases subsistence farming production positively 
affect food security in macro level.  
 These general results are confirmed in the 
specific case of Cameroon and conform to those 
Baipheti and Jacobs (2009) and Aliber and Hart 
(2009). Indeed, we show that the elasticity of food 
availability compared to the subsistence farming 
production index is 0.27 and 0.38 in the short-run and 
long-run respectively. This confirms the positive 
impact of subsistence farming production on food 
security in the short-run and long-run.  Therefore it 
seems to be necessary to finance subsistence farming 
production. However to be efficient these measures 
must be accompanied by other structural measures 

such as development of market and rural 
infrastructure, the quality of food governance  
 In addition, ppopulation growth negatively 
affects food security in Cameroon. Then the 
subsistence farming production growth must be 
greater than the population growth to avoid the 
Malthusian scenario. In a context of climate change, 
the focus should be on efficiency use of agricultural 
inputs to improve farm income. 
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Abstract: This article aims at evaluating and analysing the production efficiency of farms (FF) in the locality of 
Zoetele, South Cameroon. From a sample of 62 FF, we first estimate a model of Data Envelopment Analysis with 
constant and variable returns to scale, then a censored TOBIT model enabling therefore to identify factors of 
efficiency. Two main outcomes result from this study. First of all, we can see that on average, the level of technical 
efficiency of FFs is 44.60% when returns to scale are constant, and 67.80% when return to scale are variable. This 
shows off possibilities of efficiency substantial gains. Secondly, the farm size and the production destination impact 
negatively on the technical efficiency. Finally, the adherence to a peasant organisation and age improve it. From 
those results, we estimate that if one wants to improve the efficiency of the FFs, it would be interesting that the FFs 
organise themselves into associations in order to benefit from experience sharing, and government and 
nongovernmental organisations (NGO). 
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Introduction 

In Cameroon, agricultural sector accounted 
for 75% of the primary sector and employ around 
60% of the labor in 2009. The agricultural sector also 
generates foreign exchange accounting for 55% of the 
total of exports (MINADER, 2005). The sector 
indisputably occupies a strategic place in the national 
economy in terms of wealth creation, foreign 
exchange earnings, employment generation, social 
stability, food security, food self-sufficiency and 
poverty alleviation, especially amont those living in 
rural area. According to the Millennium Development 
Goals (MGDs), the government has set up 
programmes to increase producers’ incomes by about 
4.5% per annum in to ensure poverty reduction by 
half in 2015, households’ food security (MINADER, 
2005) The improvement of family farms (FF) 
efficiency may help in the fulfillment of these goals. 
Indeed, the agricultural production growth rate is 
influenced by three main factors: the volume and type 
of resources mobilised in production, the technology 
status, and the efficiency with which those resources 
are used. The aforementioned efficiency of resources 
helps identify possibilities of production growth 
without supplementary financial resources and  it is 
also a source to productivity growth (Datt & 
Ravallion, 1998; Nkamleu, 2004). 
Koopmans (1951) and Debreu (1951) were the first to 
work on the concept of efficiency. Koopmans set up a 

measure of the concept of efficiency and Debreu 
tested it empirically. Debreu (1951) set up the 
coefficient of the use of resources, which gives a 
numerical evaluation of the loss associated to non-
optimal situation. However, Farrell (1957) is the first 
to clearly define the concept of economic efficiency 
and to distinguish the concept of technical efficiency 
from the concept of allocative efficiency. He did also 
show an approach for the estimation of efficiency 
frontiers, starting from the idea that available 
information on a given activity should enable an 
estimation of the “best practice envelope” for that 
activity. 

The notion of efficiency therefore represents 
three main components which are: technical 
efficiency 1 , allocative efficiency 2  and economic 
efficiency3 (Bravo-Ureta & Pinheiro, 1997). 

                                                             
 1 According to Farrell (1957), the technical 
efficiency measures the manner according to which a 
firm (here an FF) chooses the quantities of inputs that 
fall into the process of production given the 
proportions of utilisation of factors. Hence, the farm 
is technically efficient if for a given level of factors 
and products used, it is possible to increase the 
quantity of a product without increasing the quantity 
of one or more factors, or without reducing the 
quantity of another product.  
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Considering the criteria of the origin of the 
family income and whether labour force is assigned to 
the farm or not, Oliveira (1997) distinguishes three 
categories of family farms: those with a productive 
function, those which serve as labour reserve and 
those which rely mainly on social transfers for a 
living (monetary resources other than incomes from 
the farm or external activities of the family members). 
However, it is indispensable to precise like Gastellu 
(1980) that “the African family farm is different from 
the European family farm”. The author substitutes the 
term “community” which he finds more convenient 
than “unity”, because it depicts more the privileged 
exchanges that unite individuals of a same group. 
That is also the definition kept by Kleene (2007) for 
whom the African family farm is a family team of 
workers cultivating together, at least a main field to 
which are linked or not, one or more secondary fields 
of variable importance depending on the case and 
having their own decision centres.  

Numerous works on the efficiency of farms, 
both in developing and developed countries, show 
that farmers are not often able to use their technical 
potentialities and/or allocate inefficiently their 
productive resources (Bravo-Ureta & Evenson, 1994; 
Nkamleu, 2004; Nyemeck & al., 2004, 2008; 
Latruffe, 2005; Nuama, 2006; Fontan, 2008). So far, 
few studies have been based on Cameroon. Hence, 
this study analyses the technical efficiency of FFs in 
the locality of Zoetele in South-Cameroon, using the 
method of Data Envelopment Analysis (DEA) and 
then identifies factors that explain observed 
inefficiencies using the model of the censored 
TOBIT. 
 Such an analysis is very rich because it can 
contribute to enlighten the government in targeting, 
and on the potential effects of different programmes 
set up in the agricultural sector. Following this 
introduction, this article presents the methodology 
and the analysis tools. Then the results are presented 
on the distribution of indices of technical efficiency, 
and factors that explain inefficiencies. The paper 

                                                                                            
2 It is the optimal combination, or in the best 
proportion of resources given their relative prices 
(Amara and Romain, 2000). A farm is therefore 
declared allocatively efficient if at a given level of 
production, the cost of factors is minimum. 
3  The economic efficiency, generally known 
under the name of “total efficiency” is jointly 
determined by technical efficiency and allocative 
efficiency. It is the product of those two types of 
efficiency. An agricultural farm is then said to be 
economically efficient if it is at the same time 
technically efficient and allocates efficiently its 
productive resources. 

comes up with some conclusions and policy 
recommendations 
2. Materials and Methods 
Sample and data 
 Data were collected during an investigation 
made while the programme for the Improvement of 
Agro Pastoral Family Farms Competitiveness 
(IAPFFC)4 was running in April and May 2010. Data 
collected related to FFs cultivating groundnuts and 
maize. That was due to its importance in the region. 
In fact, it is one of the farming systems that is mostly 
practiced in the study area. Among the issues that 
were investigated during the survey are: 
 The farming system practiced in relation to 
the inputs and outputs quantities; structural 
characteristics of the FF households and Accessibility 
of the villages during the rainy season. In the survey, 
62 FFs were sampled by simple random sampling of 
three villages from the locality of Zoetele. The 
respondents were drawn from Ntsimi (19), Otetek 
(21) and Ebamina (22). 
The Data Envelopment Analysis (DEA) method 
 Data analysis was carried out with the DEA 
method Blancard and Boussemart (2006) asserted that 
this approach is particularly adapted to the modelling 
of a multi input-multi output primal technology, 
without going through the dual cost function, 
presupposing the absence of technical inefficiency. It 
is about a method taking into consideration only 
hypothesis of free disposition of inputs and outputs, 
and of convexity for the whole production. It does not 
set any functional form of production and cost 
functions as imperative. 
 The DEA method enables us to identify an 
efficient set that can serve as reference for efficient 
farms. Efficient farms have inputs and outputs similar 
to those of inefficient farms. Hence, they can serve as 
reference. The purpose of DEA is to construct a non-
parametric envelopment frontier over the data points 
such that all observed points lie on or below the 
production frontier (Coelli, 1996). Efficient farms are 
located on the production frontier which indicates the 
maximum production which can be made using 
different combinations of factors for a given 
technology. In literature, the most used two variants 
of the DEA method are: the Constant Return to Scale 
(Charnes et al., 1978) model which supposes constant 
returns to scale (CRS model) and the BCC (Banker et 
al. 1984) model which supposes variables returns to 
scale (VRS model). 
 Following Coelli (1996), suppose there is a 
set of information on K inputs and M outputs for each 

                                                             
4
 In french : « programme d’Amélioration de 

la Compétitivité des Exploitations Familiales 
Agropastorales (ACEFA) ». 
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N farms. Information from the i-th farm is represented 
by column vectors xi and yi respectively. Matrixes of 
inputs X with dimension KxN, and of outputs Y with 
dimension MxN regroup information related to all the 
farms. The ratio approach is an intuitive way to 
introduce the DEA method. For a given farm, the 
ratio measures the technical efficiency, and a set of 
constraints is placed for the ratio of each farm to be 
always less than or equal to 1. The mathematical 
program used for the CCR ratio is: 

,max ( / ),

/ / 1 1, 2, ,

, 0.

u v i i

j j

u y v x

s c u y v x j N
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     (1) 

Where u is a vector of dimension Mx1, and v is a 
vector of dimension Kx1, representing respectively 
the weights of the outputs and the inputs determined 
by solution of the problem: that is to say, by the data 
of all the farms used as reference set. Since that type 
of ratio allows an infinite number of solutions, 
Charnes and Cooper (1962) developed a fractioned 
linear program. The latter selects a representative 
solution in each equivalence class and the dual linear 
program which is associated is: 
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(2)Where θ is a scalar that gives the measure of the 
technical efficiency of the considered farm, λ is a 
vector (N, 1) of constants called multipliers. They 
indicate the way that farms combine together to create 
the frontier to which the i-th farm will be compared, 
according to Farrell definition (1957). The problem is 
solved N times, one time for each farm in the sample, 
and generates N optimal values of θ and λ. 
 In the DEA program (2), the performance of 
a producer is evaluated in terms of the producer 
capacity to reduce his vector of factors up to the level 
of the best practice that has been observed. 
 However, the hypothesis of constant returns 
is really adapted only if the enterprise operates at an 
optimal scale (Ambapour, 2001). That is not always 
the case (imperfect competition, financial 
constraints...). This remark led Banker et al. (1984), to 
propose a model that enables to determine if the 
production is happening in an area of increasing 
returns, constant returns or decreasing returns. 
 Hence, the CCR model can be modified then 
considering the hypothesis of variable returns to scale. 
We just have to add a constraint N1’λ = 1 to the 
previous programme. We have: 
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Where N1 is a dimension vector Nx1 made of 1s. 
 The difference between the technical 
efficiency index obtained with the DEA model type 
CRS, and the one from the same farm obtained with 
the DEA model type VRS constitutes a good measure 
of scale efficiency for the considered farm. 

Furthermore, this model enables the 
decomposition of the technical efficiency into total 
technical efficiency and pure technical efficiency. The 
hypothesis of constant returns to scale leads to the 
determination of the total efficiency; whereas the 
hypothesis of variable returns to scale leads the 
determination of pure efficiency. 

The used DEA model integrates three inputs 
and two outputs. 

The inputs: inputs were categorized into 
three namely: Farm size (hectare), Labour (man/day)5 
and Capital (XAF)6.  The choice of those variables is 
justified by the fact that they are commonly used for 
the estimation of agricultural production frontiers in 
developing countries (Kalirajan 1981, 1984; Kalirajan 
and Shand 1986; Bravo-Ureta and Evenson 1994). 

The outputs: outputs were categorized into 
two: output A (kilogram)7 and output B (kilogram)8.  
Moreover, basing ourselves principally on two 
arguments taken from the literature, we keep an input 
orientation of the DEA model. According to Coelli 
(1996), the chosen orientation is function of inputs 
and outputs quantities that farmers are able to control. 
In fact, farmers are best able to control inputs: labour 
(work), farm size (land) and capital (cost of assets 

                                                             
5 It will be evaluated in terms of work volume, 
and expressed in man/day. The volume is obtained by 
proceeding to an aggregation of the work of every 
person, weighed by coefficients given by the Food 
and Agriculture Organisation (adult man=1, adult 
women=0.75, children younger than 14 and old 
men=0.5). 
6 It is the sum of both the invariable and the 
variable capital. The invariable capital in this study 
concerns the total value of the assets used 
(depreciation of the assets), while the variable capital 
refers to the cost of consumed inputs (seeds). 
7 Amount of groundnuts produced by farmers in the 
2009/2010 farming season. 
8 Amount of maize produced by farmers in the 
2009/2010 farming season. 
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used and cost of seeds); than the outputs that are from 
the agricultural production. Finally, the choice of one 
specific orientation or another has only a slight 
influence on the obtained scores, and consequently on 
the ranking of the production units. 
The Tobit model 

The TOBIT model belongs to the family of 
models with limited dependent variable. They are 
models in which the dependent variable is continuous, 
but only observable on a certain interval. Hence, these 
are models that are found halfway between qualitative 
variable models and the linear regression model 
where endogenous variable is continuous and 
observable. However, these models are also called 
censored regression models9 or truncated regression 
models10.  

A censored TOBIT model helps explain the 
inefficiencies. Indeed, the choice of that model is 
justified by the fact that the dependent variables that 
will be the inefficiency indexes (1-efficiency), are 
continuous and include values in the range [0 1[. 
The model can be represented like this: 

* *
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(4)      
In relationship (4); 

o Xi is a vector of explanatory variables,
o β is a vector representing parameters to

estimate,
o Yi is a latent variable that can be considered

as the threshold from which Xi affect the
efficiency of a FF.

The “inefficiency” dependent variable in the 
frame of this study continues to be limited to zero. 
Considering that perturbations ui are identically 
distributed following a normal 

distribution  2
u0,  N  , the estimation of the above

censored TOBIT model is done through the 
maximisation of the probability logarithm which is: 
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9 A regression model is said to be censored 
when one has at least observations of explanatory 
variables on the whole sample. 
10  On the other hand, a regression model is 
said to be truncated when all the observations of 
explanatory variables and of the dependent variable, 
showing out of a certain interval are totally lost. 

Where n represents the number of 
observations, and δ the standard deviation. 
The complete empirical form of the TOBIT model 
that we are going to estimate is the following: 

0 1 2 3 4 5 6iY AGE EDUCATION TRAINING SIZE PO DESTPROD            

Therefore, variables that are likely to explain 
inefficiency (and to affect the efficiency) of the FFs 
of the sample are presented in the following table: 

Table 1: Variables used in the study of the 
determinants of efficiency 

 

 

 

 
Results and discussion 

 

In this section, the results obtained from data 
analysis are presented and discussed as outlined 
below. Three sections are used in the presentation as 
follows: firstly, the characteristics of the FFs, 
secondly, the levels of efficiency estimates; finally, 
the determinants of efficiency of the FFs.  
Socio-economic Characteristics of Farmers 

From table 2, on average, the sampled family 
farms produce 172.34 Kg of groundnuts. However, 
we notice a huge disparity among FFs. This can be 
linked to the variability of endowment of FFs in with 
resources. We also notice huge disparities in the 
production of maize of FFs. Added to the variability 
of endowment of FFs with resources, the use of 
improved seeds by a specific FF can explain that 
disparity. 

The inputs of land, labour and capital have 
respectively average values of 0.72 ha, 115.60 m/d 
and XAF 36057.24.  The average family farm leader 
is about 46 years old. For the farming system studied, 
half of the FFs were producing only for family 
consumption. 

Concerning the level of education, majority 
of the FFs heads  have been to the primary school. 
Less than half of FFs heads belonged to  peasant 
organisations (PO) (37.10%). FFs heads that had 
some form of trainings in agriculture represent around 
the quarter of the sample(25.80%). 

Variable Definition Measure 

AGE Age of the 
farmer 

Continuous variable 

EDUCATION Level of 
education of 
the farmer 

Binary variable (1 = Primary and 
0= secondary) 

TRAINING Training in 
agriculture 

Binary variable (1 = Yes and 0= No) 

SIZE Farm size Continuous variable 
PO Adherence to 

a peasant 
organisation 

Binary variable (1 = Yes and 0 = No) 

DESTPROD Destination 
of production 

Binary variable (1 = Auto consumption and 
0 = Sale + Auto consumption) 
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Table 2: Summary statistics of farmers' 
characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Technical Efficiency Analysis  
 The average level of technical efficiency 
obtained for the farmers is 0.446. In other words, an 
efficient use of all the inputs would lead on average to 
a reduction of inefficiency by 55.4%, while 
maintaining a constant production volume. This result 
shows a relatively low level of average efficiency of 
FFs practicing a system of farming based on 
groundnuts a 
 Considering variable returns on scale, it 
comes out that the average level of pure technical 
efficiency of the FFs of the sample is 0.678. This 
means that on average, they can reduce by 32.2% the 
use of the factors of production while maintaining the 
same level of production. 
 Hence, the maximum values of technical 
efficiency obtained (higher than 0.8) shows that some 
of the farmers are very effective and close to the 
production frontier. These FFs which have a high 
level of efficiency can serve as reference to improve 
globally the efficiency of the studied area. 
 The DEA method enables also to detect 
among the factors of production that are used, those in 
particular that are used in excess. The “inputs slack” 
tally to the additional excess of the use of each factor, 
in percentage of their used level (table 3). This 
percentage represents, in addition to the potential 
reduction depicted by the level of technical efficiency 
(proportional reduction applying to all the factors), 
the potential supplementary reduction of considered 
factor of production (meaning proportional). 

 For the whole sample, land is on average the 
most used factor in excess. The additional excess of 
land is 10.9%. Therefore, the FFs could reduce their 
use of land by 55.5% on average, which means 44.6% 
(proportional reduction depicted by the technical 
efficiency) plus 10.9% (non proportional reduction 
depicted by the additional excess, applying only on 
the land factor), whilst producing at the same level. 
This result reflects the overuse of land previously 
mentioned, and may be justified by the abundance of 
the resource. 
 Concerning labour, the FFs could on average 
reduce their use of this factor by 50.05%; whereas an 
average reduction of capital of 53.83% would be 
possible with the same level of production. 
 The FFs of the Nsimi and Ebamina villages 
show a noticeable overuse of capital and labour 
factors, compared to those of Otetek village. 
Nevertheless labour is the less used compared to the 
others (on average 5.45% against 10.9% and 7.23%). 
 
Table 3: Additional excess of factors (total technical 
efficiency), percentage of the level of factor used 
 
 
 
 
 
 
 
 
 
 
Determinants of Technical Efficiency 

The results of the econometric estimation 
(table 4) show that we can distinguish two categories 
of variables: insignificant variables (level of 
education and training in agriculture) and significant 
variables (age, farm size, peasant organisation, 
destination of production). 

Talking about education, the main reason 
that explains the obtained result is the fact that formal 
education in Cameroon does not integrate knowledge 
on agricultural practices and techniques hence, the 
human capital produced by school is slightly useful to 
agriculture. The result is shared by Gurgand (1993; 
1997), in the case of the Ivorian agriculture. He 
observed that education does not impact positively on 
the technical efficiency of agricultural production. On 
the other hand, data collected in Africa are often less 
reliable than those from Asia for instance. Despite 
that, the widely accepted hypothesis is that there is a 
qualification effect in agriculture that cannot be 
rightfully generalised in sub-Saharan Africa. 
However, the positive sign of the parameters 
explaining inefficiency means that those parameters 

 
Variable mean 

Amount of groundnuts 

(kg) 

172.34 

Amount of maize (kg) 81.02 

Labor (man/day) 115.60 

Size (ha) 0.72 

Capital (xaf) 36057.24 

Age (years) 46 

Education ( Binary 

variable) 

0.45 

Training ( Binary 

variable) 

0.26 

OP ( Binary variable) 0.37 

DESTPROD ( Binary 

variable) 

0.55 

 
 

 Total 

sample 

Ebamina Nsimi Otetek 

Size (%) 10,90 13,05 10,10 9,38 
Labour 
(%) 

5,45 5,27 6,47 4,71 

Capital 7,23 7,35 8,79 5,67 
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have a negative effect on efficiency. The coefficient 
of the level on education being positive, we can 
conclude that cultivation leaders with a primary 
school education are less efficient than the ones with 
a secondary and higher school education. 

Training in agriculture does not contribute 
significantly (p>0.10) to the explanation of technical 
efficiency in the total sample. Indeed, this counter 
intuitive result can be explained with various reasons. 
The nature of trainings in agriculture and their length 
enable us to understand the situation. Also, the low 
representation in the sample of the FFs leaders who 
have been through an agricultural training (less than 
25%) may explain this result. Added to that, trainings 
in agriculture in the southern part of Cameroon are 
generally organised in the form of seminars to 
farmers. The seminars are based principally on 
income generating farming systems (cocoa, coffee, 
palm oil...) On the same hand, these seminars are 
sometimes too theoretical and are not accompanied by 
practical examples due to financial and time 
constraints. Nevertheless, the minus sign of the 
coefficient associated with the training variable means 
that training in agriculture has a positive impact on 
efficiency, but insignificantly. 

Variables that explain significantly the 
technical efficiency of FFs in the sample are: the age 
of the FF heads, the farm size, the membership to a 
peasant organisation and the destination of the 
production. 

The minus sign of the coefficient affected to 
the cultivator age translates the fact that the variable 
impacts positively on the technical efficiency of the 
family farms of the sample. Here, the oldest 
cultivation leaders are more efficient than the young 
people. This result is explained by the experience of 
the oldest people. Indeed, the average experience of 
the sample in the practice of agriculture is 20 years. 
The culture system based on groundnut and maize of 
the locality of Zoetele in South Cameroon is therefore 
practiced for some cultivators, during the whole of 
their life. The result is in contradiction with Coelli 
and Fleming (2004) remark for whom; younger 
cultivators are more efficient than older cultivators. 
According to the authors, younger people are more 
disposed to accept new technologies and 
vulgarisation. Besides, an analysis of marginal effects 
shows that all things being equal, a variation of the 
age by a year would cause a variation of the 
probability to be inefficient by 0.54%. 

Results also suggest in disagreement with 
intuition that, the smallest cultivations are the most 
efficient all things being equal. Indeed, in the sample, 
we demonstrated by analysing the scale efficiency the 
existence of a huge waste due to the excessive use of 
land. This means that cultivators are not able to use 

efficiently their resources when the farm size is big. 
This can be explained by the gender of the FFs 
leaders who are in majority females and consequently 
do not have the labour force necessary for an efficient 
production. The quasi-elasticity obtained indicates 
that a variation of a unit of the farm size would cause 
a variation of the probability to be inefficient by 
13.02%. The negative relationship between the size of 
the cultivation and technical efficiency was also 
depicted by Chirwa (1998) in the case of Malawi. 
Other studies on the contrary show the positive 
influence of the size of the cultivation of technical 
efficiency (Thiam and al., 2001; Nyemeck and al., 
2004; Latruffe, 2005). 

The membership to a peasant organisation 
affects positively the technical efficiency. In 
Cameroon, since the crisis on the 80s the government 
encourages cultivators to put themselves together. It is 
in fact the only way for cultivators to benefit from 
control, subventions and counsels of the government 
(ACEFA programme which is replacing progressively 
the National Programme for Agriculture 
Vulgarisation and Research “NPAVR”), and from 
Non Governmental Organisations (NGO). This notice 
confirms the results of the literature according to 
which, social capital: membership to a peasant 
organisation being a component, has a positive impact 
on technical efficiency (Nuama, 2006; Audibert, 
1997). Indeed, the communal organisation enables the 
resolution of problems such as labour force and 
access to credit which are factors that improve the 
technical efficiency of cultivators (Helfand and 
Levine, 2004). Technical efficiency gains linked to 
membership to a peasant organisation are 11.44%. 

It also comes out from the analysis of the 
determinants of technical efficiency that, the FFs 
whose production destination is auto consumption are 
less efficient than those, which in addition to auto 
consumption sell their production. The sale constraint 
obliges cultivators to be more efficient and to better 
manage their resources. As a matter of fact, efficiency 
gains of FFs whose production destination is auto 
consumption and sale are 21.23%. 

Coming to the end of the investigations, it 
comes out that there are possibilities of substantial 
efficiency because the FFs can on average reduce the 
use of the factors of production by 55.4% when 
returns on scale are constant and by 32.2% when 
returns on scale are variables, while keeping the same 
level of production, all things being equal. This result 
confirms the idea according to which the agricultural 
sector both in developed countries and in those who 
are not, suffers from inefficiency (Bravo-Ureta and 
Evenson, 1994; Nyemeck and al., 2004, 2008; 
Latruffe, 2005; Fontan, 2008). 
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Table 4: factors explaining the nefficiencies of the FF 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusion and Recommendations 
 The analysis of efficiency determinants 
suggests that the factors level of education and 
training in agriculture do no contribute significantly 
to the explanation of technical efficiency. However, 
whereas age and membership to a peasant 
organisation improve technical efficiency, the farm 
size and auto consumption as destination of 
production affect it negatively. 
 Based on those results, our study puts the 
accent on suggestions at two levels: at the level of the 
government and at the level of FFs. 
 To the government: we suggest on a hand the 
promotion of the creation of agricultural peasant 
schools that would enable the improvement of the 
managerial talents of cultivators, and hence make 
them more efficient in the use of available resources. 
On the other hand, we suggest to all corporate 
interveners of the agricultural sector to organise 
training seminars that could take into consideration 
systems of culture in association, more precisely 
food-producing cultures. Besides, it would be 
interesting that those seminars be more practical and 
spread over a long period in order to give to 
cultivators the opportunity to better understand the 
teachings that are given. 

To the family farms: we suggest that they 
should regroup themselves for them to benefit from 
the sharing of experience on a side, and from 
government and nongovernmental organisations 
(NGO) subventions on the other side. That is why we 
think that it would be interesting to pursue this study 
by focusing specifically on the relationship between 
efficiency and social capital based on agricultural 
cultivations in developing countries in general, and in 
Cameroon in particular. 
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Abstract: If you ask most people how they measure the performance of companies, with a meaningful smile will 
tell you it is very clear “When you make more money”. Somehow it is true: profitability, gross sales revenue, 
investment return and others are fundamental". End line is a type of results that companies should reach it to 
survive. Unfortunately, if senior management only focuses on the financial health of the organization, unfavorable 
outcome occurs. One of these ways of financial measuring are delayed indices. This means that how more or less 
numbers depend on different events that may have occurred months or years. This is the question that is proposed in 
this study whether the balanced scorecard implementation effect on financial performance transparency. In this 
study 24 companies are considered. Data collection was done through the distribution of questionnaires among 192 
people of senior, middle and financial managers of food industry companies, which have been accepted in Tehran 
Stock Exchange. By presence and continuous following, only 120 questionnaires were collected. Operational 
variables in this study include: perspective, company values, transparency of financial performance in 
implementation of company’s performance evaluation with the balanced scorecard. Their testing was done with 
statistical techniques. Findings indicated that implementation of balanced scorecard in spite of the organization's 
prospective can have an influence on both company value and the transparency of financial performance. 
[Torabi Moghaddam, A. The Role of Balanced Scorecard Implementation on Financial Performance 
Transparency. Life Sci J 2012;9(4):3963-3970]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 591 
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1. Introduction 
 Strategic cost management approach with 
the aim of creating value is a new approach to the 
new business that by application of multiple, new and 
comprehensive techniques provide the presence of 
economic establishments in competitive area and also 
provide their continuous improvement condition. 
Performance management and making strategic 
decisions with the aim of survival, continuity of 
operations and continuous improvement are 
important issue in management of strategic cost. 
Performance management is considered as 
managerial duties that gives concrete concept to 
management and business. The globalization of 
business activity has increased its importance. 

To assess how to do the work, an indicator 
and method is essential to make measuring concept 
concrete and practical. In management literature, 
different indicators are presented to measure 
performance management from different 
perspectives. 

Perspective determines the purposes and 
assessment objectives. Performance evaluation from 
a comprehensive perspective means comprehensive 
look at all aspects that in fact make clear the 
functional symptoms of establishment management 
which is very important. In indicators of 
comprehensive performance measurement, the 
financial and non-financial aspects are considered. 
Balanced scorecards approach resulting in  financial 

or economic outcome or any output are considered as 
a comprehensive indicator of the performance 
measurement. 

 
1.1. Research Background in Iran 

Regarding the research done in this area in 
Iran, Vahidiye Torachi (2010) in a research entitled 
“Performance management of welfare bank branches 
based on BSC model in Khorasan Razavi”, found that 
although the sub-hypotheses including financial 
perspective, internal process, growth and learning 
were rejected (lower than average), the welfare bank 
performance in customer perspective is highly 
desirable. Therefore,  this perspective (client) could 
affect the other three perspectives. Finally, in overall 
assessment, welfare bank performance of Khorasan 
Razavi was above average 

In another study, Kothari (2010), during a 
study titled "Performance Evaluation of Safety 
Health and environmental management system by the 
help of balanced scorecard approach", found that a 
performance evaluation of health, safety and 
environmental system based on the BSC model was 
done in five areas of the same weight (in terms of 
functional capacity) of National Iranian oil Products 
Distribution and Superior area is selected by using 
Analytical Hierarchy Process (AHP)and based on 
predetermined indicators on the bases of  balanced 
scorecard. 



http://www.lifesciencesite.com)                                                          42012;9( Life Science Journal 

 

3964 

Then, Karim Khani (2010) studied the 
performance evaluation of Social Security Branches 
in Tehran by using Fuzzy data envelopment analysis 
models and Balanced Scorecard. He concluded that 
based on this model, after determining and 
calculating the dimensions of the Balanced Scorecard 
in four aspect of customer, internal processes, 
growth, learning and financial were measured and 
ranked by Fuzzy data envelopment analysis. Finally, 
efficient and inefficient branches were identified. By 
using this method, strengths and weaknesses of 
inefficient branches are identified and provide 
opportunity for an appropriate improvement. 

In another study, Mortazaie (2009) 
conducted a research about considering the role of 
balanced scorecard in evaluating and ranking 
automaker companies of Saipa group" and found that 
by taking advantage of the Balanced Scorecard 
concepts and quantitative multiple attribute decision 
making methods, we can provide a framework for 
evaluating and ranking automaker Saipa Group 
companies and can assist a group of senior managers 
in achieving to understanding and appropriate visual 
of performance and automaker companies position in 
holding level. 

In addition, in another study, Askarzadeh 
(2010), studied the rating of   banks branches by 
Balanced Scorecard (BSC)approach and Fuzzy 
Multiple Attribute Decision Making (MADM) 
methods (Case Study: Tehran, Sepah Bank branch, 
Zone 3)  and found that the important aspects of the 
evaluation criteria and passages to improve the 
performance of banks in order to achieve the desired 
level. 

Accordingly, Nasershahrasbi (2009), in a 
research entitled "Providing a method to assess the 
organization’s architecture performance by using the 
balanced scorecard approach" found that totally 25 
goals has been extracted and formulated as a general 
purposes of the Balanced Scorecard of organization’s 
architecture. Finally, administrative measures were 
determined in achieving to the desired goals by 
making use of organization managers’ opinions and 
consultant team. 

Also, Zolghadr (2009), did a study about " 
Evaluation of mechanization of customs’ processes 
by using of the Balanced Scorecard Customs of 
Tehran " After describing various aspects of 
Balanced Scorecard including financial, customer 
and market, internal processes and learning and 
growth,  the operating system of Asikoda custom 
showed the effect of applying this system in 
mentioned funds. 

In next study, in 2009, Khazaeiye Asl, 
carried out a study entitled “Evaluating the effect of 
application of Office Automation on performance of 

city of Zahedan university of Medical Sciences based 
on Balanced Scorecard model. Based on the data 
collection from the analysis of questionnaires and 
available documents and evidence in studied 
organization, he came to the conclusion that 
application of office automation leads to performance 
improvement of university of Medical Sciences in 
Zahedan city. 

Then, Alahyari Abhari (2007) followed a 
research about " Considering the application of 
balanced scorecard techniques in performance 
measuring of  accepted companies in Tehran Stock 
Exchange ". Results showed that the most important 
financial criteria of companies include the net 
income, operational benefit and total revenue. In 
addition,  6/92 percent of companies do not use this 
technique, however, non-financial criteria can also be 
used for performance evaluation such as customer 
satisfaction. 

Finally, Kamaliye Shahri in 2005, carried 
out a research entitled “feasibility of balanced 
scorecards implementation in active companies at 
home appliance industry accepted in Tehran Stock 
Exchange". This finding suggests that there are the 
possibility of implementing balanced scorecard in 
active companies at home appliance industry 
accepted in Tehran Stock Exchange and also 
indicators making in four perspectives. Furthermore, 
the customer was presented as the most interesting 
aspect of this study. 

 
1.2. Research Background outside of Iran 

Regarding some researches done outside of 
Iran, Balanced Scorecard approach was introduced by 
Robert Kaplan and David Norton that are prominent 
management consultants and both are from the 
Boston area. In 1990, Kaplan and Norton studied 
twelve companies in order to found new methods for 
performance evaluation. This study was motivated by 
the increasing belief that the financial measures of 
performance are not effective enough for modern 
business enterprises. The studied companies were 
convinced with Kaplan and Norton that reliance on 
financial measures has affected their ability in value 
creation. The survey team examined a variety of 
possible alternative but they were agreed on the idea 
of the balanced scorecard. It is characterized by 
performance measures which covered all the 
organizations. Kaplan and Norton called this new 
method the balanced scorecard approach. 

In addition, in 1992, the first paper 
published at Harvard by Kaplan and Norton who 
were benefited from several criteria that were 
organized in four ways to improve the performance. 

Four years later, in 1996, Kaplan and Norton 
were published their first book. The first section 
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describes the Balanced Scorecard as a performance 
measurement system. In second part of the book, the 
way that managers of organizations use Balanced 
Scorecard for strategic performance management 
system is presented. 

Then, companies’ performance was taken 
under consideration, these companies at short time- 
Two or three years after performing the Balanced 
Scorecard project and organizational change had 
achieved an appropriate performance. Balanced 
Scorecard has helped them so much in coordinating 
of organizational resources, etc. Experiences of 
organizations’ activities were published in second 
book of Kaplan and Norton. 

The second article of Kaplan and Norton in 
1993, at Harvard Business describes how the criteria 
should focus on what is more important to the 
organization that is the organization's strategy. This 
article mentioned that each stage must be started with 
agreements of managers about their objectives in four 
aspects of balanced scorecard and managers by 
outlining objectives in four aspects by drawing 
arrows connect objectives to each other.So, the 
management strategy was described among four 
aspects of balanced scorecard. 

The theory of stochastic relations among the 
objectives of the balanced scorecard and measures 
leads to the creation of strategic map that was 
presented in H.B.R article and in several books by 
Kaplan and Norton in 2000, 2001 and 2004. 

Then, Neon (2003) in a research entitled “ 
The stages of Balanced Scorecard for governmental 
and non-governmental organizations” concluded that 
Balanced Scorecard leads to mission conversion, 
values and perspective and strategy are operational in 
standard size which can be used to measure success 
in achieving to general objectives. 

Kaplan and Norton 2007, in their book, 
which has been translated in Iran considered this 
issue that the strategy plans are used for describing 
and visualizing strategy. Moreover, several new 
topics were introduced such as a pattern that 
describes the basis of way of creating value in aspect 
of internal processes and growth and learning. 

Furthermore, a case study in 2009 which 
was done in one of institutions of higher education in 
Turkey indicated that the Balanced Scorecard system 
which was designed for private organizations is 
frequently used for governmental organizations and 
nonprofit is also applied. Preliminary evaluation of 
the performance management system was provided in 
Sakarya University that showed more attention since 
2003 to quality management, strategic planning 
studies. At the end of the project polls forms were 
distributed in which students and staff expressed 
satisfaction. By Balanced Scorecard System of 

Sakarya University (SABSC), organizational 
strategies were expended to all parts and by 
verification mechanisms which was implemented 
from top managers to employee. Creating unfair 
situations were prevented. One of the most important 
feedbacks of implementation of Balanced Scorecard 
refers to creation of Sakarya University's strategic 
plan. The relationship between top managers and 
employees was low that enabled them to achieve this 
strategic plan. 

Finally, Robert Kaplan in 2010 in a research 
entitled mental infrastructure of balanced scorecard 
concluded that leadership is introduced as the most 
important variable in describing the success or 
failure. To express this important hypothesis, 
leadership must be necessary and also be effective for 
being successful. Leadership is essential because 
without it the balanced scorecard is a business 
reporting system which is obtained by 
implementation of balanced scorecard in a system for 
effective strategy to implementation which is not 
specified.  
2. Review of Literature  
2.1. Balanced Scorecard 
 Balanced evaluation method in 1990 was 
introduced by Robert S. Kaplan, Professor of Harvard 
University and David P. Norton, the prominent 
management consultants and both are from the 
Boston area ]1[ . 

This innovative system was introduced as a 
comprehensive framework for performance 
evaluation and promotion strategy and improvement 
of communication which will create balance between 
short-term and long-term goals, financial and non-
financial measures, domestic and foreign operations, 
internal and external stakeholders, irritants and 
strategic barriers  and shows where the root of the 
problem is because it represents the relationship 
between goals and activities that are associated with 
progression and consider this problem from four-side 
perspectives including financial, customer, internal 
processes and learning and growth of human 
resources [5]. 

Background infrastructural of this balanced 
scorecard is that no single criterion can reflect a 
transparent reflection of an organization's 
performance. Therefore, strategic objectives of 
organization are translated into a set of performance 
indicators [8] 

Instead of cross-sectional and short looks on 
firm performance, we should have a comprehensive 
look and with equal emphasis on results measuring 
(financial measurements and delayed indicators), the 
measurements that show the current state of the 
company (current indicators) and the measurements 
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that tell us what we do in the future (strategic 
indicators) [5]. 

Many companies are using operating profit as an 
internal financial criterion and accounting while 
companies complete this criterion with external 
financial data (stock price), external non-financial 
information (customer satisfaction) and  domestic 
nonfinancial information (time of delivery). 
Companies expressed these financial and 
nonfinancial criteria by a report with the name of  
 criterion of comprehensive measure of performance. 
In these reports, the followings are observed: [8] 
 Profitability criteria: operating profit and 

revenue growth 
 Customer satisfaction criterion: market share, 

responsiveness to customers, timely operation  
 Innovation criteria: the number of patents, 

number of new products 
Comprehensive indicators to measure 

performance are known as balanced scorecard which 
consists of a list of numbers that shows key part of 
the organization’s success. Sectors such as finances, 
people, enforcement, suppliers, customers and 
support systems. These numbers must evaluate not 
only the important results but also we should 
consider the influential factors or result in outcome 
factors. 

Balanced Scorecard represents interpretation 
of organization's strategy and shows where the root 
of the problems is because it represents the 
relationship between goals and activities that are 
associated with progression and lead to 
understanding of this thread that where the 
organization is going and show to all personnel how 
to play their role in this pathway [8]. 

Kaplan says "The Balanced Scorecard is 
looking to give power and authority to all levels of 
the labor force by training them about the company's 
strategy and taking small steps to achieve big goals 
"The Balanced Scorecard philosophy work is people 
who supervise on what you have measured. This is 
mostly because of your accuracy or due to finance. 
When we look at the actual practice of most 
organizations rather than their claims, they focus on 
quantitative financial measure. But, it does not help 
them to improve their results because if you tell your 
employees, what they should do to increase 
shareholder value? 

Regarding what determines the value of the 
stock, high loyalty of customer, high quality and low 
price of products and so on, you can plan for 
managers and staff. Therefore, in these cases, 
Balanced Scorecard by focusing on the organization 
has magical properties by which the leadership team 
makes decision for key items leading to 
successfulness. This is nothing more than a series of 

numbers namely it is the implementation of Balanced 
Scorecard whose key is human resources. In other 
words, we can say that expensive software cannot 
lead to absolute profitability. 

Stephen Letzain believes that the Balanced 
Scorecard should not be seen as a panacea but it 
should focus on performance as a dynamic, 
continuous and integrated process, and should 
operate as a complementary tool and provide 
information for present and future pathway that is 
actually the backbone of the organization's strategy. 
2.2. Balanced scorecard perspectives 
 Four perspectives of financial, customer, 
internal processes, learning and growth were 
proposed in general model presented by Kaplan and 
Norton for evaluating the performance of 
organizations. Today, it has been proven that the 
number of this perspective can be different according 
to the contents and notable areas of organizations in 
connection with the strategy. 
2.3. Performance evaluation and measurement of 
variables  
2.3.1. Measurement and its objectives 
 A quantitative measurement of the 
observations of some characteristics is a production 
process or a project. There are four reasons for 
measurement including the followings: 
 Characterize: To obtain an understanding of 

the processes, products, resources, and 
environment. 

 Evaluate: It is conducted to compare the 
current situation with what has been 
planned.  

 Predict: Prediction leads organization to 
plan. 

 Improve: Often quantitative information is 
gathered to help identify barriers, root 
causes, inefficiencies and other 
opportunities to improve product and 
process performance as well as helping to 
efforts for improvement of measures, 
scheduling and tracking helps. (Vahidi 
Torch, 2010, p.59) 

  
2.3.2. The concept of measurement and evaluation 
of organization’s performance  
 Late 1980s, numerous articles about 
inefficient methods for assessing the performance of 
companies were published in management journals of 
Europe and US. Traditional systems of performance 
evaluation mainly relied on financial measures and 
financial affair of companies were responsible for 
this assessment. In economic era financial measures 
were good indicators for measuring success of 
companies, because competitive advantage of that era 
was mainly based on reduction of whole cost caused 
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from thrift in scale and dense production. The most 
complex economic relations and business issues  
at the threshold of the 21st century, the companies' 
reliance on financial measures to evaluate 
performance and demonstrate their strengths and 
weaknesses were pale and the failure of mere 
financial measures was more than ever before 
detected (Kaplan & Norton, 2004). 

A performance measurement is one of the 
topics which are both new and old. Each company in 
the world typically measures its performance. But 
what is considered as a new topic is that what should 
be measured. In this case many managers have been 
found that their performance measurement systems 
do not function properly (Iran Zade and Bargi, 2009). 

Performance appraisal is a process that to 
evaluate progress toward achieving determined 
targets including information about product 
conversion efficiency, services provided, customer 
satisfaction rate, achievements, effectiveness of 
activities along with their specific objectives. 
Although solutions can be offered to design a 
performance measurement system, organizations 
must act according to their specific conditions. In 
other words, performance measuring system cannot 
be injected into the organization from the outside; 
rather it should be designed, developed and improved 
in organization. (ibid, 2009, p.7). 

Nili states that performance measurement is 
a process of making numerical the efficiency and 
effectiveness of the activity which leads to 
performance. In past it has focused on financial 
performance measures such as sales volume, profit, 
liability and investment return. These financial 
measures cannot be matched in complete form with 
competent and required skills of companies for 
today's business environment. It is not enough just to 
know the net profit rate but it is essential that the 
driving forces behind the success or failure are 
described. (Vahiditorchi, 2010, p.65). 

Performance measures play a crucial role in 
the formulation of organization’s strategies, 
evaluating of findings and reward of organizational 
members. 

When the financial and non-financial 
measures in a model participate next to each 
other, administrators can apply function in several 
areas simultaneously in order to make strategic 
decisions effectively. 
2.4. Traditional and modern performance 
appraisal systems  
 As you know, the traditional performance 
appraisal systems were mainly based on financial 
measures that had efficiency in the era of the 
industrial economic. But in the era of knowledge-
based economy, value creation activities of 

organization do not just depend on tangible assets 
because performance measurement tools have defects 
with financial criteria. (Kaplan and Norton, 2004, 
p.12) 

Generally, there is great emphasis on the 
individual as the subject of evaluating in traditional 
systems while in modern systems this emphasis is on 
the processes (Vahiditorchi, 2010). 

But the new measurement systems have 
been created with the aim of implementation 
strategies. Implementation of strategy refers to 
making appropriate decisions with respect to link of 
strategy and organizational structure, development of 
funds, operational strategy, motivational systems and 
performance monitoring and effectiveness of the 
strategy. In adjustment of these types of systems, an 
excellent manager selects a set of criteria that offer 
the best performance of the strategy. These criteria 
can be seen as the critical factors in company's 
present and future success. If these factors improve, 
the company has implemented its strategy. What is 
important for implementers of organization not only 
is tracking financial measures that depicts the results 
of past performance but also nonfinancial criteria 
leading indicators of future performance (Ebne 
Alrasol, 2005). 

 
Table 1. The difference between traditional and 

modern systems of performance evaluation 
Modern assessment system Traditional evaluation 

system 
Emphasis on evaluation of 

processes 
Emphasis on performance 

evaluation 
Emphasis on evaluation of 

organization’s different 
dimensions 

Emphasis on the evaluation 
of rganization’s financial 

dimension 
Indicators of retrospective and 

prospective 
Indicators retrospective 

Emphasis on improving Emphasis on monitoring 
Creating  a reliable and 

cooperative environment 
Creating  a reliable 

environment 
Create and promote spirit of 

creativity and innovation 
Low spirit of creativity and 

innovation 
Establishing the cause and effect 
relationship and finding root of 

problems 

Devote attention to the 
problem 

Process-oriented Result-oriented 
- Emphasis on understanding the 

goals and strategies before 
performance evaluation 

Exclusive emphasis on 
performance evaluation 

Continuous evaluation Discrete evaluation 

If an evaluation of strategy performs in 
effective manner, organization can make use of the 
internal strengths and benefit from external 
opportunities, identify threats and defend themselves 
against them and ultimately reduce their force before 
internal weaknesses (Divandari, et al, 2005). 

Performance evaluation criteria are 
considered as management control systems, because 
economic programs and key decisions need to 
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evaluate the performance of organizations. A timely 
evaluation can lead to an optimized resource 
allocation. Different countries have different patterns 
of evaluation. 
3. Methodology 
3.1. Participants  
 192 managers of different companies  
participated  in this study  including 120 senior 
managers (director board members), 48 middle 
managers (product and supplies managers) and 24 
financial managers who were working in food 
companies and these companies were the accepted 
companies in the Stock Exchange. 
3.2. Design of study  
 The design of this study  is  based on survey 
and field study , and in terms of practical targets and 
performance of research place in framework of 
inductive- deductive reasoning. This means that 
theoretical foundations and research background 
through library, websites, articles, in deductive form 
and gathering information to confirm or refute the 
hypothesis is based on deductive form. 
3.3. Data Collection 
 Data collection is done through secondary 
information in form of a five-item Likert 
questionnaire. 
3.4. Measuring instruments 
 Since the five-item Likert questionnaire 
responses are qualitative  (too high - too low), they 
converted to quantitative data (1-5) in order to test 
the hypothesis. 
3.5.Hypotheses 
 In line with the research questions, the 
researcher formulated the following hypotheses: 
H1: Implementing the Balanced Scorecard is an 

effective perspective. 
H2: The ability to implement the balanced scorecard 

affects the value of the company. 
H3: The ability to implement the balanced scorecard 

on clarity of financial performance is 
impressive. 

3.6. Variables for each hypothesis 
Perspective: The organization’s perspective makes 
visualized future image that make clear the direction 
of organization and help managers to understand why 
and how it should be support [12]. 
Value of the company: The value is a kind of 
variables, which has wide connotations. This is due 
to the breadth of disciplines and specialties. In 
general, the value is the specific connotations human 
ascribes to some actions, states and phenomena. But 
the value of the company or financial value in fact is 
asset prices that are determined in different ways 
such as nominal value, historical value (cost price), 
the conventional value, the value of trading (market) 
and intrinsic value (current) [8] 

Value of the company = Stock market price ˟ Number 
of shared stock 
Financial Performance: Financial performance of 
each organization is evaluated with respect to costs 
and revenues. Profitability is a function of costs and 
revenues. Financial performance emphasizes the size 
of the accounting and financial and indeed these sizes 
are considered for the outcomes of performance 
management [1]. 
Balanced Scorecard: The Balanced Scorecard is a 
framework not only measures past performance with 
the help of financial criteria. But, at present one can 
measure factors that are the determiner of the future 
performance. It should be noted that the objectives 
and assessment criteria in this technique is extremely 
influenced by organization's perspective and strategy 
[13].  
4. Results and Discussion   
4.1. Descriptive statistics  
 Statistically, the research hypothesis can be 
demonstrated as follows: 

 
 
 
 

Regarding the judgment of results of data 
analysis, if the amount of calculated mean in each 
hypothesis  is 3 or less than 3, H1 is rejected and null 
hypothesis is accepted. In other words, research 
hypothesis is not confirmed. If the calculated mean 
value is greater than 3, the null hypothesis is rejected 
and H1 is accepted. In other words, hypothesis is 
confirmed. 
4.2. Research hypotheses testing  
 After data were analyzed, the following 
information were obtained in order to reject or 
confirm the hypotheses.  
 

Table 2. Descriptive statistics of the impact of the 
implementation of a balanced scorecard with a 

perspective 
N Mean Median Mode SD Variance Max Min 

120 4.13 4 4 0.579 0.333 3 5 

As it is clear from Table 2, the average of 
implementation of the Balanced Scorecard rate with a 
perspective is equal to 4.13 ± 0.579, which is greater 
than 3. Therefore, it can be concluded that the first 
hypothesis is accepted. 

 
Table 3. Descriptive statistics of the ability of 

balanced scorecard implementation impact on the 
company's value 

N Mean Median Mode SD Variance Max Min 
120 3.72 4 4 1.02 1.047 1 5 

According to table 3, the average of 
implementation of the Balanced Scorecard rate on 



http://www.lifesciencesite.com)                                                          42012;9( Life Science Journal 

 

3969 

company's value is equal to 3.72 ± 1.023, which is 
greater than 3.  Therefore, second hypothesis is 
accepted. 

 
Table 4. Descriptive indicators of the ability of 

balanced scorecard implementation impact on the 
transparency of financial performance 

N Mean Median Mode SD Variance Max Min 
120 3.93 4 3.7 0.6 0.36 2.29 4.86 

As it is clear from table 4, the mean of the 
ability of balanced scorecard implementation impact 
on the transparency of financial performance of 
companies is equal to 3.93 ± 0.607, which is greater 
than the number 3, leading to this conclusion that the 
third hypothesis is accepted.  

 
5. Conclusion 
 Organizational development depends on 
creating competitive advantage through effectiveness 
(short-term) and applying successful strategies (long-
term).Despite the importance of strategies 
organizations attempting to apply them, results show 
that very few organizations are able to implement the 
strategies. Indeed, control systems are not able to do 
their job properly, because these systems are often 
based on mere financial control. While the financial 
controls control results of past performance and 
cannot afford to evaluate comprehensively the 
organization's ability to implement strategy. On the 
other hand, if the organizations are interested in 
implementing the strategies successfully, they need to 
mobilize all its assets including both tangible and 
non-tangible, whereas traditional financial controls 
are not able to do that. Performance measurement 
system, with the balanced scorecard approach will be 
able to overcome barriers of implementation applying 
strategies. Indeed, as it was observed in research, by 
implementing this model in the companies, it can be 
better to reach the desired perspective of company. 
As a result, the company's long-term goals are 
achievable and financial control and company value 
will increase as well. In addition, the ability of 
companies increases for the implementation of 
strategies to achieve the desired perspective of 
company. In fact, implementation of balanced 
scorecard influence on the transparency of 
companies’ financial performance. 
5.1. Recommendations and suggestion for further 
research 

The following recommendations will be 
suggested for the companies: 

 It is necessary for food industrial managers 
to act for the preparation of perspective and 
strategic management in order to survive in 
the market. 

 It is recommended for the General Assembly 
of food industry to take action toward the 
performance evaluation of their managers by 
making use of the balanced scorecard. 

 It is essential for actual and potential 
investors to look at company’s perspective 
before buying stocks and take some action 
to evaluate the performance of its managers 
in a framework. 

Regarding the suggestion for further research, 
the followings can be mentioned: 

 Performance evaluation of other companies 
with the Balanced Scorecard  

 The study of the reasons why companies do 
not use perspective for their survival 

 The evaluation study of companies’ 
performance towards the perspective with 
different models 
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Abstract: Role playing has been a common treatment since immemorial and theater therapy was founded by Jacob 
Levi Morand in the 1920’s. Theater therapy runs in the open and flexible environment which the authorities observe 
and investigate better solutions on their issues and Treatments of predominant personality characteristics, 
interpersonal communication, contradictions and inner conflict as well as psychological and sensational disorders by 
special procedures. The main factors of this method includes: 1- first person (protagonist) which is the main axis 
exhibiting his/her psychological problems with the help of others called “helper” 2- “Helper” which exhibits 
different aspects and dimensions of the first person 3- Director (therapist) who guides participants in drama therapy 
towards greater awareness and insight. 4- Stage, scene of theater is circular.  This method is not restricted to the 
patients but it is applied to delinquents, criminals, education, industry problems and so on. In theater therapy, the 
individuals are assisted to play and review the issue instead of talking about that.  On the scene of psycho-dramatic 
disorder, self-centeredness is discovered and the individual hears himself through his own language and since there 
is no punishment, the person starts the creativity which le ads to the appearance of inner personality conflicts and 
contradictions. Finally, when it reaches to the level of creativity and spontaneity (improvisation), it would be easy 
for patient to show emotion.  
[Shamseddini Lory S, Yousefi S, Ahmadi A, Nasseri R, Torfi F. Theater Therapy and its Integration with 
Improvisation. Life Sci J 2012;9(4):3971-3978] (ISSN:1097-8135). http://www.lifesciencesite.com. 592 
 
Key words: protagonist, helper, psycho-drama, catharsis, impromptu, director, speech therapy 
 
1. Introduction 
 Playing a role as theater has been existed 
since ancient times and after the creation of 
civilization and urbanism. At first, the theater was 
used as a means to perform certain traditional 
ceremonies. About four thousand years BC, the 
Egyptians took advantage of theater and tragic theater 
flourished in ancient Greece. Ancient myths like 
Oedipus myth came on the scene. Dancing, and 
singing are regarded as a human need for symbolic 
expression and then are gradually replaced in certain 
cases such as training and education and psycho-
therapy. 

Theater therapy was founded by Jacob Levi 
Moreno. He was a psychologist who was born in 
Romania and was living in Vienna and finally in the 
year 1925 went to America to continue his career. He 
was one of the followers of Freud and conducted a 
tireless and hard effort in separation principles of 
theater therapy from principles of psychoanalysis. 

In today’s theater therapy, the essence of 
group therapy, Gestalt therapy, analysis method of 
behavioral therapy relationship and some other 
methods of psychotherapy are used. 

To define theater therapy, it can be said that 
following a group therapy and outstanding 
characteristics of personality, interpersonal relations, 

conflicts and psycho contradictions as well as mental 
and emotional disorders can be observed and 
evaluated. 

In 1919, Cori March used group therapy 
method to psychiatric patients. In the 1920s, Jacob 
Levy Moreno employed group therapy for non-
admitted (outpatients) neurotic psychiatric patients.  

Samual Slavason whose main profession 
was mechanical engineering founded “The American 
association of psychological group therapy” in 1948.  

From the 4th decade of twentieth century on 
wards, groups therapy became one of the methods of 
psycho-therapy drawing the attention of 
psychologists and psychiatrists.  

The early man accustomed to show the form 
of his excitements and psychological sufferings by 
body movement, anger and happiness since the pre-
historical times. In the most primitive, in which 
social and religion customs were more performed 
collectively, love and episodic stories were done by 
imitating the gestures and movements by which they 
reduced stress and excitement. After the foundation 
of medical science, many psychic and physical 
patients were treated with the aid of (psycho-
dramatic) shocks. 

Aristotle invented the word Catharsis; he 
used this term for expression and decreasing the 
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exhilaration effects of Greek dramas of Hercules 
torch and Achilles on the spectators. Aristotle 
believed that drama by means of artistic theaters has 
a tranquilizing effect on the lost affection and 
selfishness and spectators will heal.  

Since the psychodrama theaters of Vienna in 
1919, the concept of Catharsis has changed. Instead 
of influencing audience, it tended towards actors 
(spontaneously) and when Moreno registered the 
spontaneous theater in 1923, he defined Catharsis as 
follows. It has a curing and healing effect not on the 
audience but on the actors and executors by which at 
the same time he creates it and frees himself from it. 

In theater therapy, we can simultaneously 
think that behavior and excitement together recognize 
inter-connections and the contradiction. In brief, in 
this kind of treatment thought, feelings and behavior, 
every three come to awareness and in the process art 
creation is in integration, adjustment and conformity 
between these three elements. The means of therapy 
and drama therapy consists of music pantomime, 
improvisation, doll and etc. The best possibility of 
treatment is artistic dramatic therapy that has plenty 
of dramatic possibilities. In safe conditions of theater 
therapy, individuals are invited impromptu because it 
is in this safe circumstance which spontaneity and 
creativity would arise. 

 
1.2. The purpose of theater therapy and its 
implicational methods  

Theater therapy was founded in the 20th 
century by Dr Levi Jacob Moreno.  Theater therapy is 
a kind of scientific search for truth through a 
theatrical manner.  

In theater therapy, the person is assisted to 
act out and review a given subject instead of talking 
about it. In practice, the interaction is implemented 
between individuals, engaging with the problem,  and 
engaging of body and mind simultaneously.  Further, 
the most anger mode of behavior or the more visible 
fears leads to awareness of hidden and collapsed 
excitements. 

Practical approaches are effective not only 
for prescribing patients who possess limited capacity 
of mental activity but for those who have badly 
experiences and deny a making logic mechanism. It 
can be used in any area that requires disclosure of the 
psychological dimensions of the issue. 

Education, psycho therapy, industry and 
industrial communications, experimental learning and 
in the field of mental, hygiene has a wider range of 
applications such as health care mental hospitals, 
clinics and counseling centers in spurious treatment 
of drug addicts in rehabilitation centers. 

 

2. Theater therapy for adolescent and the young 
 It is effective for emotional treatment and 
conflicts of children, adolescent and young people.  
These methods can be changed occasionally and 
performed at home, clinics, child counseling, 
treatment centers, orphanages, speech clinics, nursery 
schools, recreation centers, summer camps, family 
classes and sports field. Theater therapy can be 
applied also in professional training such as social 
work education, teachers, nurses, missionaries, 
police, medical students and other groups.  
 
2.1. Psychodrama principles 
 Self motivation and creativity is one of the 
fundamental features of psychodrama, acceptance of 
desiring roles and flowing ultimately free speech. 
Free creation and self motivation enables a person to 
decipher the role uncovers. The magic of 
improvisation is an opportunity to be a gift to the 
creative consciousness and actor to create new reality 
in the heart of their living reality and for this 
creativity there is a need to practical freedom which 
so far he has not experienced it. The reaction of 
human creative consciousness is a response to 
external adversity which is manifested through 
improvisational acts. Moments of self motivation and 
improvising in psychological shows are considered as 
a kind of reflection of personality and reflection of 
mental organization to the closed framework of life. 
Even in cultural norms, we cannot easily talk about 
sheer imitation. Self motivation is the basic need of 
life. Clients (Protagonist) talk about itself in creative 
scene and illustrate the deepest inner needs. 

Psychodrama is a harbinger of flexibility. In 
this method, the living space is an expanded and 
desiring space. Barriers and prohibitions of this 
treatment are very little. In the space of psychodrama, 
the person can do everything and give them concrete 
realization without any fear of his/her behavior 
consequence. As Psychodrama is a kind of living 
exercise that the person is not punished because of 
his/her mistakes. Helper selves are some aspects of 
person’s self and different dimension of his/her 
characteristics. These helpers’ selves play as group 
members in the stage against protagonist (first 
person). Psychodrama is a response to repeated 
mental illness and his/her robotic style life. 

In Psychodrama, what is replaced by stories 
and authors scenarios is the life story of the person 
which has been recreated at once and is performed 
immediately. Here protagonist stands in the center of 
play and is the hero of his / her real life events. If 
occasionally he goes out of his role because of 
technical requirements and plays the opposite role 
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his/her aim again is to correct his/her attitudes. The 
psychodrama can have the following functions: 
 Through psychodrama, one can upgrade what 

it is to what it can be and achieve the 
improvement of mind, emotions and 
suppressed affections and gain a translucent 
look of self. 

 Through psychodrama one can search for the 
person’s past, present and future and opens 
closed doors of mind and find the enclosed 
inner way of characteristic which is the main 
role. 

 Sometimes it can be reached on this 
importance by exploring dreams and fantasies 
and sometimes these unknown parts of 
character can be realized with dramatic plays. 

 Playing different roles teach an individual how 
to take the accustomed and unpleasant 
behaviors and adapt with the new behavior. 

 The role is part of life, so it should be analyzed 
all stages of human life from birth to death to 
create it in a true and correct manner. 

In theater therapy definition, Moreno starts his 
career with the slogan “I want to be myself”. In his 
point of view, the most important psychological and 
educational achievements of the drama therapy is to 
teach spontaneity (elasticity movement) and 
creativity. In his opinion, creativity and spontaneity 
are the fundamental of human personality and in 
principle the human being is based on creativity. 
However, creativity involves errors and essentially 
without the possibility of mistake and spontaneous 
movement no one would learn something. 

 
2.3. Theater therapy and its elements 
 Theater therapy is carried out with two 
elements of action and active observation. Action 
means mental visualization via dramatic movements 
which is done by special techniques (Doubling, the 
mirror, movement, hot chair, dark room, empty chair, 
fairy dream and projection). Active observation 
means to be aware exactly of what we experience in 
any moment of time. In the theater, the time is always 
present tense even if some parts of past and future is 
traced by the authorities. 

Moreno believes the person is forced to act 
and observe in the moment. He has to react against 
what is going and forces the others into act. 
Therefore, the person is the creator and the creature at 
the same time. 

Human in the scene of theater therapy is 
creating and projecting his inner world and outer 
world constantly, and the world is made of these two 
worlds. 

Theater therapy is a way of intersecting two 
worlds of out and inside and a different way to reach 
creativity where communication is established 
between the conscious and unconscious parts of mind 
and human emotional process is formed. 

Spontaneity has a great importance in theater 
therapy. The people do not enjoy any text on the 
stage. They attend on the scene to find a worthy 
response to the situation. Regarding the most 
important feature of theater therapy, we can mention 
the followings: 
 Cause to creativity and spontaneity. 
 The inner images are to be objective. 
 Since there is no discipline in theater therapy 

and everything is possible, things experience 
that has never been experienced in real life. 

 Theater therapy is the language of emotion, 
affection, act and observation. 

 Theater therapy is a confliction of central 
character with the understanding of space and 
situations. And, with this act, the right 
hemisphere of the brain is stimulated and it 
stimulation leads to increase of spatial 
awareness, memory and affection. As Moreno 
says, theater therapy is an aesthetic description 
of freedom, because in the stage one can 
become everything he wants. Since showing 
them, one can review his / her problems via 
dialogue. 

 In the scene of psychodrama, the self-centered 
disease is discovered where the person hears 
his description via his own language. If he/she 
is not able to describe him/her a helper goes to 
assist.  

 The role enjoys such a place in the theory of 
psychodrama which Moreno considers it prior 
to himself. The role is not a product of self, but 
the creator of it. Role was existed before the 
advent of self. Young children are not capable 
of self – perception in the first period of their 
lives, but at that same period play their role. In 
short, the role before the formation of ego and 
before self starts its action. So at first role is 
born and then the role consciousness, that is 
self or ego. 

One of the main elements of psychodrama is 
“Director”, that is an individual who is expert in 
psychotherapy. Since he accepted the psychodrama 
as a guide of therapeutic activity, he gained the 
scientific and practical skills and is familiar with the 
art of theater and role playing. The most important 
role of director is to prepare the way for spontaneity. 
If a director consider the group dynamics, he can 
understand which one of team members  is ready to 
display a section of his/her life in front of the group. 
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The first person (protagonist) is selected by 
the director or group or volunteer. The director 
encourages the persons to express their issues and 
perform them at the scene. And this performance has 
a natural and spontaneous form. 

The director has a variety of actions, display 
production, therapists, analyzing the game and group 
leadership is considered as one of his most important 
actions. One of the important duties of a director (the 
therapist) in psychodrama is production. Finally, the 
director role in production includes: 
 No danger scene (a free risk environment for 

first person) 
 Stage resolution (mise en scène without any 

annoying and untargeted associations) 
 Presence at the scene (in order to support the 

first person to be present at the scene) 
 Use of space (any space in which the first 

person to be able to play among the other 
actors) 

 Use of the platform (use of a platform is 
necessary) 

 The audience and the stage (stage observation 
by the audience and a sense continuity) 

 Changing the scene (If there is any need to 
change the scene, the scene changes) 

 Light (light is an important role, has many 
symbols) 

 Equipment ( some does not believe in 
equipment and thinks that creativity and 
spontaneity of the actors should utilize as 
much as possible) 
2- Protagonist (first person): someone who has 
mental, social and personality problems and is 
introduced to the group to improve and 
achieve the changes and psychological desired 
changes. Protagonist is the hero of the story 
and is the main aim of treatment (he is the 
patient or client). Feeling of safety and trust 
that is the basis of psychotherapist is at its 
peak in psychodrama. 

 
3. How to select the first person? 

The first person is chosen by the director, by 
the group, introduction by others and based on 
readiness. The first person explores and exhibits his 
own inner world in the stage. He is the main element 
of psychodrama.  

The very important technique melting the 
closed spontaneity and frozen creativity of first 
person is the “role inversion”. This technique is 
capable of improving the behavioral treasury of first 
person and causing the variation in his/her behavior. 

The second technique is “poly protagonist” 
in one stage, in which the simultaneous presence of 

several references in the stage of psychodrama 
requires high experienced director, intellectual 
defense to lead them on the stage and practical skills 
that should be scientific and practical expertise.  
When the clients problems are more similar to each 
other and there are other variables (such as age, 
gender, culture, education, etc.) one can use this 
method. 

The third technique is “Blocking the first 
person in the scene”. In the procedure of 
psychodrama, it is possible for the first person to lie 
in the interruption and blockage situation of energy 
where there is no passages to continue the play.  

Some ways that director deal with the 
problems of interruption and blockage situation of 
energy in the session of psychodrama include the use 
of a partner, playing the reversed role, the use of the 
coming technique, other team members, and stop the 
play. 

The fourth technique “psychodrama and 
telling the story of the soul, or storytelling”, is used 
when the concept is retelling his life. Through this 
way, one can improve their relationship with one’s 
soul. On one hand, with the deepest parts of his/her 
mental and on the other hand, it connects to the 
highest and most idealistic inner desires. 

Building a new concept in recent years 
which have been increasingly considered by 
philosophers and psychologists can be considered as 
another technique. Psychodrama is one way to aware 
of this creative process.   

One way to understand the creative nature of 
mind is family therapy. In fact, each member 
regarding to the set of his/her mental attitudes 
(especially emotional) considers parts of event and 
rebuilds it in a completely unconsciousness manner. 
In psychodrama sessions, we realize the astonishing 
power of creative retelling process or reconstruction. 
But, the human needs moments of new evolution in 
the set of his personality. This evolution is called 
“intuition”. 

The evolution means the entrance of soul to 
the realm of psychology. Some therapists are going to 
use the term soul in the process of psychodrama 
effect. This method of treatment deepens the realms 
of meaning and imagination. Deepening is the 
person’s continuity with the soul. 

Spirit is a simple semantic meaning and 
therefore communication with the spirit means 
entrance in fluid and unconscious inner world which 
has a global nature. In the stressful world of 
individual and social life, the spirit lose parts of his 
existence. But. It is always searching for his missing 
part. Need to hear and be heard indicate the spirit 
effort to recover its wholeness. In the story retelling 
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in the scene, the spirit tries to rescue the unwanted 
break and gather it’s lost. 

Ego- the human self has the role of mediator 
between the soul and the world. My world, self and 
soul are in the continuum its starting point is the 
outside world and visible realistic in the material and 
human world. The midpoint of the continuum is the 
human who is able to bind the spirit world among the 
best and most ideal conditions. The spirit is not able 
to manifest itself while the spirit is crystallized and 
proves its existence. 

The stage psychodrama is the binding of 
spirit separations, the strengthening of the place of 
relationship among three elements, world, ego-self 
and the soul. Retelling the story of life is the outline 
of soul ulcers and its treatment. Psychological effects 
of this retelling are also critical. 
Retelling is not just an alert, but can take picture the 
human in his/her dream.  Storytelling in a dream can 
be noted in a few points: 
 The unconscious nature: therapists ask the 

clients to rebuild the scene as it was in the 
dream world. Validity and therapeutic value is 
performed based on the dream events, as the 
source of story is the unconscious system and 
creativity of personality. Between the human 
behaviors, no behavior but dream enjoys 
arousal feature, so it is noteworthy. Therefore, 
the purest psychodrama sessions are hidden 
behind the dreams, since the most unconscious 
life stories appear in dreams which is full of 
emotion, passion and happiness. 

 The symbolic nature:  dreams are full of 
different symbols: personal symbols, cultural 
symbols, ethnic, and international symbols. 
What are depicted in dreams are the symbolic 
retelling and life story and its objective are 
visualized and repeated. 

 Refining value of dream: retelling the life 
story and illustrating and visualizing life 
events in dream has a great action therapy. 

 Moreno, in comparison draws a parallel 
between the theoretical basics of psychodrama, 
psychoanalyzing of stage and playing parts of 
clients’ life in the scene and dreaming. He 
believes that Freud interprets and analyzes 
clients’ dreams, while the therapist of 
psychodrama encourages the clients to dream 
again. 

 Helper egos: in order to bring objectivity to the 
subjective world of the first person 
(protagonist) it is required in addition to the 
first person, other people come on stage and 
play the role of influential people in the life of 
first person. 

 Helper ego and theoretical position: if we 
consider the presence of helper me as an 
expansion of client personality and objectivity 
of inner world, then what is outer and 
objective, has a root in the theory of subject 
relations. 

Otokrenberg (1967) explain how every 
interaction with the outside world (e.g.  Feeding the 
baby by the mother) leads to a symptom of memory 
that stays in the mind and includes internalizing those 
aspects of self in connection with some aspects of 
others. This phenomenon is related to the memory of 
emotion. 

In the psychoanalyzing these aspects come into 
inner issues in the mind. 
Helper ego: group members are involved in life 
group by undertaking different roles such as the role 
of advocate, and helper and helper ego as necessary.  
Director’s role is clear in some treatment sessions, 
but some sessions may consider as the mother or the 
father, a phenomenon that Psychoanalyzing refers to 
it as transformation. 

There are two roles for helper ego: the first 
is related to the discovery of the inside in which one 
of the unique techniques of psychodrama is to 
discover the inner world of group members. Guiding 
of client or first person can be regarded as the second 
role in which helper me in their relationship with the 
first person facilitates his/her cognitive development 
and leads him/her to the higher level of knowledge 
about themselves and communication with others and 
the world. 

When helper ego could consider creatively 
and accurately some of unknown aspects of the first 
person and guide him to study the aspects that are 
usually very high therapeutic value, has 
accomplished his main task. 

1- Acting role: the helper ego’s role as an analyst 
or counselor and therapist has a profound 
impact on the quality of the display. 

2- Scene: the scene where psychodrama is that 
clients and helper egos have been on it and 
play the role. This scene is often circular and 
group members and the audience sit around it 
and the scene has profound philosophical and 
psychological explanations. 

In the superior scene, psychodrama leaves 
good effects on psychiatric patients (schizophrenic). 
Since the patients suffer from auditory hallucinations 
and can’t deal with the problem, the director based on 
the principle of superior reality gives character to 
their mind voice and then a conversation occurs 
between the patients. 

Regarding the superior time, the time has 
three dimensions including past, present and future 
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and that each of these dimensions is the source of 
suffering and stresses. It is worth mentioning that the 
coordination of these dimensions is to influence the 
clients. 

Further, appealing to the approach of 
superior time in the stage of psychodrama is based on 
the conflicts removing. As alive and dead come 
together on the scene, imagination and reality forget 
their permanent conflict. Therefore, the superior 
reality is created and the past and the future are 
intertwined and ultimately the superior time is 
created. 

Moreno confirms the dynamics of the 
present and call it here and now. It cannot be denied 
that a number of psychological disorders result from 
patients’ anxiety about the future phenomenon. 

The most important techniques used in 
psychodrama are accurate and effective ones and are 
designed for situations that allow the client’s 
compromise with the future. 

The evolved concept of superior time in 
psychodrama and dreams is to strengthen the life 
force and keep up with the being soul. The 
unconscious state which creates the sleep mode is the 
magnanimous source of the rebirth of the vital forces.  
During sleep, human is doing procreation and 
creativity. 

As Blanter believes (1996), one of the most 
important assistance of psychodrama is that it 
supports the developing flow towards the technical 
integration in psychotherapy. Though it is possible to 
apply psychodrama efficiently to various types of 
individual therapy, its strongest state is when the 
group reception is used. 

Therapists face to this challenge that what 
would be a useful tool in a given situation. Blanter 
(1996) believes that psychodrama is not a panacea 
and should be judged properly and be applied in 
balance with other group skills of therapy. Although 
arousal is one of the fundamental concepts of 
psychodrama, it can be exploited. It is necessary for a 
group leader that his/her resilience, creativity and 
encouragement for using new techniques be 
accompanied with their caution, respect to members 
and attention to welfare. 

Further, those who use psychodrama should 
be careful to observe people who has exhibitive 
behaviors or people with severe disorders. It is also 
important that leaders have experience and 
knowledge of dealing with psychopathology. 

The play has a positive effect on 
individual’s creativity or the patient which is a factor 
to discharge the inside of a person. But, when the 
therapist faces with people, who have trouble in 
communicating, here it is essential to find new 

strategies to overcome the patient’s problem. Further, 
those who lack confidence or have no motivation to 
communicate must be encouraged to communicate 
and motivate in order to create creativity and foster 
analysis and verbal and physical performances (To 
accomplish). 

 
4. Speech therapy 

When the speech therapy is done, the person 
expresses his sentiments and opinions by talking or 
expression and the person is encouraged to stimulate 
his subconscious mind and to express his thoughts 
and feeling. 

Those having problems are not aware of the 
nature of their issue end even it is possible for those 
who are aware of their problem not to be able to 
complete discharge and to relax themselves. (Such as 
loss of a dearest one). 

Expressing manner of each person depends 
on his/her thoughts and feelings. In fact, the 
expression is a bridge between feelings and thoughts. 
Now the time of expressing is important and is done 
consciously or unconsciously. Whenever a person 
feels the need to communicate with others tries to 
express hidden feelings through non-verbal 
expression. This act is done consciously and people 
tend to express their daily life through the day and 
night dreams, fantasies, and desires that may be 
unconsciously and while the life is going they are 
able to express their description. Further, people are 
always playing different roles. However, what is 
important is that in all of these roles, there are the 
existence character of the individual with that playing 
role. 

One of the duties of psychodrama is to help 
the patient in order to discharge him/her and to 
establish the necessary condition for a peaceful 
coexistence between him/her and the virtual person.  

Dreams are also effective in changing mind. 
The dream is a living sample of subconscious mind 
which plays an important role to fulfill wishes and 
strengthen the emotional relationship. When it 
interprets a correct image of patient, it plays an 
important role in his/her treatment, so in receiving its 
important points, it should be done with sufficient 
accuracy and insight. 

The therapist as a leader and guide enters the 
person into the world of imagination and after 
pouring out all his inside world returns him/her to the 
real world and at this time treatment begins. When 
the patient says, no one understands me, I feel being 
or not being of me is not important for anyone, I do 
not have independence, and I am damaged 
emotionally and so on.  
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In some cultures, the loneliness and 
strangeness emotion of this people push them to the 
sport and art, so perhaps in this way, they can show 
off and they intend to remind the society of them to 
be gain importance and value. 

To assess the health condition of the client, 
some insight into the skills is needed to see the 
unconscious factors in the person’s attitude clearly. 
These methods can be said complementary to the 
verbal analysis during the analytical psychotherapy 
(called psychoanalytic) in relation to emotional 
problems. Since each client has its own unique issues 
and capabilities and so has an independent solution, 
the person should express his/her emotions, failures 
and inner conflicts with improvisation and creativity 
in a space which produces inner peace for him/her.  

Therapist and the director can consider an 
occasion and position without conditional dialogue 
and with the improvisation of the first person (client) 
and indirect relationship on stage in a manner that the 
client does not feel director controlling and be able to 
express and discharge his emotions and create new 
insight. And, while the client doesn’t reach to the 
level of creativity and spontaneity (improvisation), 
showing emotions is not easy. Furthermore, everyday 
imaginations of the client has a self-consciously and 
self –made dimensions and gives him the power to 
watch him in distance. This imaginations are part of 
the human aspects includes the surplus fact. 

When the client stands in the scene and 
communicates with the accessories, touches them, 
plays with them, takes hold with craving, tears, keeps 
the exclusion, he/she discharges all of his/her feeling 
towards those symbolic tools. He expresses all of his 
feelings and hatreds. 

Finally, the space construction can face the 
persons with their behavioral mistakes (client) in an 
environment free of risk, which is draining emotions 
and encouraging to the consistent behavior. Then, the 
desired result will be achieved. 

 
5. Conclusion 

Theater has been used since ancient times to 
perform certain rituals and traditions. Dance, verbal 
and non-verbal movements have been as different 
symbols and it changed to an art over time. In the 20s 
was found by Jacob Levy Moreno as an effective art 
in treatment and discharge of individual and group 
emotions. 

This art is used in training, education, 
mental health professions, treatment of children and 
adolescents with emotional and physical problems, in 
some professions such as  teachers, nurses, 
missionaries, etc and in the industry through the role 

performance and management skills, and also group 
therapy and family therapy. 

In the theater therapy, outstanding 
characteristics of personality, interpersonal relations, 
conflicts and psycho contradictions as well as mental 
and emotional disorders can be observed and 
evaluated 

Because of the performance of mental 
illnesses arising from the emotional disorders and 
accumulation of stresses and negative and positive 
emotions on the stage, they can justify the clients and 
cause to discharge all of the mental and emotional 
aspects of an individual. 

The best possibility in the treatment of the 
client about his character issues is through 
psychodrama which has plenty of facilities. In the 
safe situation of theater therapy, the individuals are 
invited to be improvised, because it is only safe 
condition which leads to spontaneity, creativity and 
advent of feelings, emotions and discharge of them. 
This situation is a position to consider and solve the 
problems with reduction of action and emotional 
distance. In this way, they can make flourish their 
destructive reactions. One of the most important tools 
of these changes is the roles replacements in 
improvisation. 

When tragic and painful situations that 
occurred in earlier times are repeated, their pressure 
would be reduced and each time of reconstruction by 
the client has a less pressure on him. In addition, at 
this time, he achieves his repressed emotions and 
feeling and gains a transparent view of his own life 
and finds his balance and gravity point   through the 
theater therapy since nobody will punish him because 
of his mistakes on the stage. 

In the scene of improvisation, the person is 
constantly creating and projecting his inner world to 
the outer world and his world is made of the 
intersection of these two worlds. Therefore, 
improvisation is the intersection of two inner and 
outer worlds and is a different method to reach to the 
creativity of the client. Since the time is not a single 
dimension reality, in theater therapy which is not 
focused on the past, the person can trace the different 
parts of life in the past, present and future. 

Thus, in the theater therapy, treatment is 
reflected as a kind of client-centered treat. As Carl 
Rodgers, the father of counseling believes, the 
counselor should be beside the client to help him 
from mistakes and it is the client who conducts the 
counseling sessions. 

The treatment method of theater therapy is 
like this. Treatment of the therapist is like assistance 
and the client come on the stage without prior 
dialogue in an improvisation manner. The therapist is 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

3978 
 

allowed to use only theater therapy methods in order 
to clarify and explore client’s problems. The 
improvisation of feelings and emotions should 
remain in the client-centered manner. The director 
(therapist) allow the client (patient) to participate 
with his own steps and without any violence in the 
theatre therapy process to use his spontaneity and 
creativity to discharge emotions and feelings and the 
therapist determine indirectly the direction of 
patient’s role. 

Finally, with the use of symbolic objects of 
the stage, the director can define the correct direction 
of exploration and self-connection for the client in 
order to disclose the blind spots of problems and 
unsatisfied needs on the stage. 
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collected data for hypotheses were of combined data kind; panel analysis method and the integrated least squares 
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1. Introduction 

Through selection of special accounting 
policies, change in accounting estimations and 
management of the assumed items, the managers 
balance the reporting profits.  

One of the fundamental goals to formulate 
accounting standards is that the consumers can make 
relatively relevant and correct decisions by relying on 
financial statements. Therefore, the accounting 
profession needs that method of reporting in which 
the benefits of all customers would desirably be 
observed. On the other hand, to achieve special goals 
which satisfy logically the benefits of a special 
numbers, the managers report the profit in such a way 
that is contrary to the goal satisfying general benefits 
of the customers. The auditors are responsible to 
confirm the desirability of financial statements within 
the framework of accounting standards while 
accounting standards give authority to the managers 
to select the accounting method in some cases. In 
fact, the problem is resulted from this issue that 
earning management causes sometimes the financial 
statements to be confusing, while in terms of placing 
within the framework of accounting standards, 
financial statements have no difficulty and the 
auditors cannot criticize financial statements in this 
respect. Therefore, regarding to that profit is one of 
the most important factors in decision–makings; 
users’ awareness of being reliable the profit can assist 

them to make better decisions. (stolowy and Bereton, 
2004). 

Manipulation in cash flow operation by 
manager is not easily possible unless he delays or 
proceeds consciously and intentionally cash flow 
related to incomes or costs. In this research, it is 
assumed that earning management rate depends on 
operational activities. On the other hand, when 
operational activities are weak (based on cash flow 
operation), companies intend to follow earning profit 
strategies.  

Regarding to benefits opposition between 
the managers and investors; sometimes, the profit is 
managed by the managers and therefore, the reported 
profit is different from real earning. In this case, users 
of financial statements should have more precision in 
their decision-makings and they should perform more 
cautious. 

Since the distance between earning 
management and the reported deceptions is not very 
high, and since the main task for the auditors is not to 
discover the deception, the results of this research 
remind the risk of fraud presence in companies which 
have performed earning management both to the 
customers and the auditors (Mashayekhi and Safari, 
2006). One of the goals of financial statements is to 
reflect the results of management supervision or their 
calculation in respect of resources which are 
available for them. The users of financial statements 
to make economic decisions intend often to evaluate 
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the task of management accounting or supervision. 
The above-mentioned economic decisions include 
cases such as sale or maintenance of investment in 
business unit and re-selection or replacement of 
managers. The users of financial statements examine 
and evaluate the task for management supervision 
regarding to financial statements. Profit and loss 
statement is one of the financial statements which 
enjoy a high significance in evaluation of the task for 
management supervision. Profit and loss statement 
reflects the performance of business unit and involves 
the efficiency resulted from the resources under 
controlling of business unit’s management. 

Since preparation of financial statements is 
assumed by business unit’s management, it is 
possible to perform earning management due to 
different reasons (Pour Heydari and Aflatouni, 2006). 
On the other hand, by considering the assumption of 
benefits opposition between managers and owners, 
the managers of economic agencies enjoy the 
required motivation to manipulate the profit by the 
goal of maximizing their wealth. Regarding to the 
authority which they have especially in 
implementation of the lagged items, the managers 
seek to be informed about the method of affecting 
these factors on their wealth until by implementing 
them parallel with their benefits, they would 
maximize their wealth as much as possible. Of 
course, sometimes, the benefits of managers will be 
guaranteed when the benefits of stock holders shall 
be guaranteed. As a result, the managers have strong 
motivation to maximize shareholders’ wealth, 
because they regard their benefits owed to increase in 
stock holders’ welfare. Therefore, the managers 
embark to perform earning management and to 
increase stockholders’ wealth; not because of this that 
stockholders’ asset shall be maximized, but because 
they intend to guarantee their own benefits. 
Especially, when this event occurs those managers’ 
salaries and benefits are a function of increase in 
stockholders’ asset. In this case, the managers will 
embark to perform earning management by more 
motivation. On the other hand, the owners of 
business units may be the incentives of managers in 
order to exert earning management in order to exert 
earning management in direction of their interests 
(Bahar Moghaddam, 2006). 

According to definition of Noronha et.al. 
earning management is a chain of objective 
manipulations in the process of external financial 
reporting, from legal activities to fraudly violation of 
the accepted accounting principles in order to mislead 
some stockholders about the performance of business 
unit (Noronha, Zeng and Vinten, 2008). 

A review on the performed studies in respect 
of earning management indicates that the managers 

can manage the current term profit in two methods. 
In first method, the managers manipulate the profit 
through arbitrary undertaking items. In this method, 
the accounting procedures are based on the accepted 
accounting Principles but the effort is made until real 
economic performance shall be shown ambiguous. 
(Gunny, 2005) 

This method of earning management is 
generally performed at the end of fiscal year and after 
accomplishment of most of real transactions. In this 
method, the price of undertaking items influenced but 
it has no direct effect on cash flows. (Roychowdhury, 
2006) 

On the other hand, sometimes, the managers 
manipulate the profit by real activities. Especially, 
the time and rate of real activities such as production, 
sale, investment and financial supply activities can be 
changed to achieve the desired profit goal. For 
example, the reported profit can temporarily be 
increased through excess production, elimination of 
arbitrary costs or delaying them and also decrease in 
prices at the end of year in order to transfer the sale 
of future fiscal year to the current year. Generally, 
this manipulation of real activities indicates to 
earning management through real activities. In 
general, the decisions of earning management 
through real activities are made by managers before 
earning management through undertaking items 
(which occurs generally at the end of fiscal year). 

When the managers use both earning 
management methods as a substitution for each other, 
the application of each of these, methods depends on 
their relative cost in views of managers (Zhang, 
2007).  

Various studies have discussed the 
manipulation of managers in reporting process not 
only in estimations and selection of accounting 
methods but in operational decisions. Manipulation 
of real activities through excess production was 
studied by Thomas and zhang (2002). 

The results of their research show that the 
managers have produced more than the required 
value for sale and normal level of the inventory 
which this results in decrease in the finished price for 
the sold item and consequently, increase in profit 
(Thomas and Zhang, 2002).  

Also, there is various evidence which real 
activities’ management emphasizes on decrease in 
the costs of research and development in order to 
decrease the costs. According to the results of 
performed researches in respect of earning 
management, most managers intend to use the 
manipulation of real activities for earning 
management even though this damages to future 
value of company (Graham et al. 2005).  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  3981 

Also, Yu showed that companies with strong 
motivations manipulate real activities more than 
other companies for earning management (Yu, 2008). 
Now, this question is posed whether when 
operational activities are weak (based on cash flow 
operation), the managers use manipulation of real 
activities by goal of increase in profit? In response to 
this question that why instead of using earning 
management through undertaking items, the 
managers intend to use earning management through 
real activities, various reasons are presented. First, 
managers in earning management through 
undertaking items may have a limited flexibility (on 
the other hand, in reporting the arbitrary undertaking 
items, company’s ability may be limited). For 
example, company operations and manipulation of 
undertakings during last years, can create a limitation 
for the undertaking items management (Barton & 
Simko, 2002). Generally, it can be said that if a 
company has used earning management through the 
undertaking items more than other industrial 
companies in the past, it will enjoy lower flexibility 
to exert earning management through the undertaking 
items during future years. Therefore, it has more 
inclination towards earning management through real 
activities. Second, selection of adventurous 
accounting methods for undertaking items, especially 
in studies of stock exchange, guarantees a high risk. 
Third, essentially, earning management through the 
guaranteed items should be performed at the end of 
fiscal year, while the auditors don’t permit some 
accounting operations at that time period. On the 
other hand, operational decisions are under control of 
managers; but the selection of accounting methods 
will be addressed by the auditor (Gunny, 2005). 
 In this research, the following hypotheses 
are reviewed: 
Primary hypothesis: 

There is a relationship between earning 
management through real activities and cash flow 
operation. 
Secondary hypotheses: 

First hypothesis: There is a relationship 
between non-ordinary cash flow and cash flow 
operation. 
Second hypotheses: There is a relationship between 
non-ordinary production and cash flow operation. 
Third hypotheses: There is a relationship between 
non-ordinary arbitrary costs and cash flow operation. 
2. Material and Methods  
 This research is placed within the domain of 
verification researches of accounting. Regarding to 
that historical data has been used in hypotheses 
testing; it is classified into pseudo-experimental 
research group. 

 Also, since the goal of performing this 
research is to study the relationship between earning 
management through real activities and cash flow 
operation; regarding to the nature and method which 
are used in this research, it is regarded as a kind of 
descriptive-correlational research . 
 In addition, in terms of statistical analysis, 
this research will use the integrated regression. 
Meanwhile, data analysis and testings are performed 
by aid of Excel, Eviews and SPSS softwares. All 
companies accepted in Teheran's stock exchange 
during the years 2004-2009, constitute statistical 
population of this research. By consideration of 
several criteria and using of census method, the 
companies accepted in Tehran's stock exchange were 
studied and a sample including 103 companies was 
obtained. The required data for this research was 
collected by compact disc of stock reporting, novel 
achievement (Rahavard-e-Novin) software as well as 
the reports published by organization of exchange 
and securities. Then, Excel page was used and the 
required variables were calculated. Due to being data 
as integrated, panel analysis and pooled least squares 
(PLS) regression through SPSS software was used for 
hypothesis testing and coefficients estimation. For 
analysis of regression coefficients, t-student test was 
implemented and for total regression, F-test was 
applied. It should be mentioned that the following 
tests were performed before regression analysis: 
1- Normality of dependent variables (using of 

kolmogorov-Smirnov Test). 
2- Homo scedensity of variances for different levels 

of independent variable (using of Scatter plot 
diagrams). 

3- Lack of self-correlation between model remainings 
(using of Durbin-Watson Test). 

4- Appropriateness of linear pattern and lack of 
irrelevant points. 

2-1- Internal and external validity of Research 
Internal validity of research is related to 

study this question whether independent variables 
have really changed the dependent variable or not? 
The following cases may have negative effect on 
internal validity of research: 
1- Historical events simultaneous with the study time, 

structural changes in Iran’s economy including 
fluctuation in oil price, change in exchange rate, 
prices liberation policy, business ages (stagnation 
and prosperity), change in state supports of 
industries and change in conditions of bank loans 
are some factors which cause to mistake research 
results. Although one method for omission of 
these factors is to separate the studied age; for 
example, into two periods of prosperity and 
stagnation and then to perform statistical tests, but 
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modeling the effect of these factors is out of 
limitations of the present research.  

2- Inflation has influenced on the numbers of 
companies’ profits. Although the effect of 
inflation on the profits of all sampled companies 
as well as during the studied years has not been 
the same, but the process of variables’ growth due 
to inflation can mistake the research result. 

3- Difference in the characteristics of the sampled 
companies such as the structure of ownership, 
kind of product, size and degree of competition. 

External validity means the capability of 
generalization or indicator-being of research findings.  
The characteristic of companies which are selected as 
sample, determines the value of generalization of 
research findings. First, the samples are selected from 
companies accepted in Tehran Stock Exchange 
(TSE). Second, the selection is based on the existence 
of data for the studied period. Third, the sampled 
companies in terms of size, ownership, product and 
competition are necessarily neither the indicator of 
the all companies in Tehran exchange, nor the 
indicator of all active economic units in the country. 
Therefore, acceleration of findings should be 
performed by caution. 
 
2-2- Descriptive Statistics 
 In the following table, the values of central 
and distribution parameters for research variables are 
calculated. 
 

Table 1. Descriptive statistics 

 
2-3- The quality of validity testing of research 
models 

 The hypotheses of this research are 
modeled within the framework of specified 
regressional relationships and therefore, it is 
necessary before testing these regressional 
relationships and the analysis of their results, 
fundamental assumptions of these relationships 
should be studied.  

Therefore, in this section, the following four 
essential issues in respect of regressional 
relationships of research will be studied which are as 
follows: 
2-3-1- Normality of research data. 
2-3-2- Appropriateness of linear pattern and lack of 
irrelevant points. 
2-3-3- Lack of self – correlation. 

2-3-4- Homo scedensity of variances. 
2-3-1- Normality testing of research data: 

One of the most important pre-assumptions 
of regressional models is to have normal distribution 
for model remainings. If model remainings are 
abnormal, the validity of some tests will be under 
question which are used for the factors. Therefore, 
the distribution of remaining in processing each 
regressional model should be controlled. In 
estimation models, it is assumed that the remainings 
and following it, dependent variable, are randomized 
variables. Therefore, dependent variable distribution 
follows the remainings’ distribution. In this research, 
the examination of data normality will be performed 
by kolmogorov-Smirnov testing. In is obvious that 
based on the results of this test, if significance level is 
above 0.05, the normality of data distribution is 
confirmed. Therefore, to examine the normality of 
dependent variable using of Kolmogorov-Smironov 
test, the following statistical hypotheses should be 
tested: 
 
H0: Asymp. Sig (2-tailed) 0.05 rejection of 
research claim 
H1: Asymp. Sig (2-tailed) <0.05  research claim 
 
 
H0: Dependent variable doesn’t follow normal 
distribution. 
H1 : Dependent variable follows normal distribution. 
 
2-3-2- Test of appropriateness of linear pattern 
and lack of irrelevant points 

In order for test of appropriateness of linear 
pattern and lack of irrelevant points, the distribution 
scattering charts are used. Regarding to that these 
diagrams don't represent a specified pattern (for 
example; crescent- shaped, diameter-shaped and …), 
the appropriateness of linear pattern and lack of 
irrelevant points is confirmed. 

 
2-3-3- Testing of data non-self-correlation 

The issue of self-correlation between the 
remainings is one of the other cases to violate classic 
assumptions of linear models. It means that to 
estimate the parameters of linear models, it is 
assumed that the remainings are not dependent to 
each other. Durbin-Watson parameter tests this issue 
whether the remainings are dependent to each other 
or not. Experimentally, it was determined that 
whenever the value of this parameter approaches to 2 
(from left to night), there is not the problem of 
remainings' self- correlation. In this research, in some 
cases where there was the problem of remainings' 
self-correlation, auto-regression model was used to 
solve this problem. 

Parameter 
statistical variable 

Number of 
observations 

Mean Standard 
Deviation 

Distribution  Skewness 

 1. CFOit / Ait-1 618 0.27 0.21 0.78 0.43 
 2.PRODit/ Ait-1  618  0.49 0.34 1.67 1.08 
 3.DISEXPit/A it-1 618 0.15 0.42 2.96 1.53 
 4. Beta 618 0.40 0.24 0.87 0.86 
 5. Size 618 0.32 0.18 1.53 0.64 
 6. BM 618 4.06 0.26 1.07 0.96 
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2-3-4- Testing of homoscedensity of variances 

The last fundamental point which was tested 
in this research in respect of regression relationships, 
is the issue of homoscedensuty of variances in the 
remainings' diagrams against R2 values. If this 
diagram depicts a special pattern, one of the 
fundamental assumptions of regression will be under 
question and it cannot be claimed that data 
distribution is randomized. Therefore, regarding to 
that the drawn diagrams don't show a special pattern, 
the homoscedensity of variances can be hopeful. 
Generally the results obtained from tests indicate that 
the realization of all validity pre-assumptions of 
regression model is usable. 
2-4- Significance testing of research models 

To calculate non-ordinary cash flow, non-
ordinary production and non-ordinary arbitrary costs, 
the following regression relationships are used: 

CFOit /Ait-1 = 10    (1/Ait-1) + 2  (Sit/Ait-1) + 3 (  

Sit/Ait-1) + εit 

PROD it/Ait-1 = 10   (1/Ait-1) + 2  (Sit /Ait-1) + 3 (  Sit 

/Ait-1) + 4 3 (  Sit-1 /Ait-1) + δit 

DISEXPit / Ait-1 = 10   (1/Ait-1) + 2  (Sit-1/Ait-1) + λit 

Therefore, we observe that the above-
mentioned regression relationships have a significant 
role in the results of main regression relationships of 
the research and the presence of a meaningful 
relationship between them, will have a high effect on 
the validity of research. 
Therefore; here, it is necessary to test the significance 
of these models. For this same reason, testing of the 
following statistical hypotheses is recommended in 
this section: 

H0 : 043210   , there is no 

meaningful  
H1: Taking all coefficients of the model together, is 
not zero, there is a meaningful model. 

In this section, to test the significance of 
each model completely, F-test will be used and if the 
significance level of F is less than  = 0.05, the 
above- mentioned zero hypothesis (H0) will be 
rejected at confidence level of 95 percent and its 
opposite hypothesis which confirms the significance 
of model, will be accepted. Since for the models of 
the present research, level of significance is less than 
 = 0.05; therefore, the significance of model will be 
confirmed. 
3. Results  

H1: There is a relationship between non-
ordinary cash flow and cash flow operation.In table 
2, F-statistics represents general significance of R2 
regression model at confidence level of 95 percent.  

Regarding to R2 of the processed model, it 
can be claimed that about 22 percent of changes in 
cash flow operation (as dependent variable) is 
explained by non-ordinary cash flow as one of the 
criteria of earning management through real 
activities. According to the prediction, the coefficient 
and t-statistics of non-ordinary cash flow variables 
announces about the existence of a negative and 
meaningful relationship between non-ordinary cash 
flow and cash flow operation at confidence level of 
95 percent. Therefore, it can be acknowledged that 
first secondary hypothesis of this research including 
the existence of a relationship between non-ordinary 
cash flow and cash flow operation, is confirmed at 
significance level of 5 percent. 

 
Table 2 Test results for first secondary hypothesis 

Dependent variable: CFO 

Method: Pooled least squares 

Sample: 2004-2009 

Included observations:6 

Cross-sections included: 103 

Total pool (unbalanced) observations:618 

White cross-section standard errors & covariance (d.f. corrected) 
 
Variable Coefficient Std. Error -statistic  Prob. 

C  0.412365 0.085123 4.84434   0.0016 

Beta - 0.029845 0.009542 -3.127751  0.0284 

Size  0.018451 0.011325 1.629227  0.0046 

BM - 0.010243 0.003125 -3.27776  0.0307 
ABCFO - 0.061325 0.031548 -1.94386  0.0000 
R-squared  0.23548  Mean dependent var  0.31254 
Adjusted R- squared  0.22845  S.D. dependent var  0.11356 
S.E. of regression  0.18452 Akaike info criterion  -0.73454 
Sum squared resid  14.54821 Schwarz criterion  -0.48412 
Log 
likelihood 

 212.548 F-statistic  1.84214 

Durbin-Watson stat  1.98451 Prob (F-statistic)  0.0000 

 
3-4-2- Testing of second secondary hypothesis:  
 
H0 = There is no relationship between non-ordinary 
production and cash flow operation. 
H1 = There is a relationship between non-ordinary 
production and cash flow operation. 

In table3, F-statistics represents general 
significance of R2 regression model at confidence 
level of 95 percent. Regarding to R2 of the processed 
model, it can be claimed that about 19 percent of 
changes in cash flow operation (as dependent 
variable) is explained by non-ordinary production as 
one of the criteria of earning management through 
real activities. 

According to prediction, the coefficient and 
t-statistic of non-ordinary production variable 
announces about the existence of a negative and 
meaningful relationship between non-ordinary 
production and cash flow operation at confidence 
level of 95 percent. Therefore, it can be 
acknowledged that second secondary hypothesis of 
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this research including the existence of a relationship 
between non-ordinary production and cash flow 
operation, is confirmed at significance level of 5 
percent. 
 

Table 3. Testing results for second secondary hypothesis 
Dependent variable: CFO 
Method: Pooled least squares 
Sample: 2004-2009 
Included observations:6 
Cross-sections included: 103 
Total pool (unbalanced) observations:618 
White cross-section standard errors & covariance (d.f. corrected) 
 
Variable Coefficient Std. Error t-statistic Prob. 
C 0.356214 0.11254 3.165221 0.0027 
Beta -0.112654 0.02462 -4.575710 0.0421 
Size 0.198451 0.12354 1.606370 0.1063 
BM -0.095321 0.03215 -2.964883 0.0267 
ABCFO -0.102354 0.02421 -4.227757 0.0001 
R-squared 0.20187 Mean dependent var 0.23542 
Adjusted R- 
squared 

0.19562 S.D. dependent var 0.43154 

S.E. of 
regession 

0.35621 Akaike info criterion -0.38542 

Sum 
squared 
resid 

9.8451 Schwarz criterion -0.26845 

Log 
likelihood 

231.542 F-statistic 0.94512 

Durbin-
Watson stat 

1.89652 Prob (F-statistic) 0.00017 

 
Table 4 Testing results for third secondary hypothesis 

Dependent variable: CFO 
Method: Pooled least squares 
Sample: 2004-2009 
Included observations:6 
Cross-sections included: 103 
Total pool (unbalanced) observations:618 
White cross-section standard errors & covariance (d.f. corrected) 
Variable Coefficient Std. Error t-statistic Prob. 
C 0.38649 0.21548 1.79362 0.0084 
Beta 0.14652 0.06541 2.24002 0.0157 
Size 0.07481 0.04512 1.65802 0.001 
BM 0.08645 0.10364 0.83413 0.0846 
DISEXP -0.01036 0.00845 -1.22603 0.0028 
R-squared 0.23354 Mean dependent var 0.203481 
Adjusted R- 
squared 

0.23154 S.D. dependent var 0.175432 

S.E. of 
regession 

0.19845 Akaike info criterion -0.86214 

Sum 
squared 
resid 

17.3268 Schwarz criterion -0.73481 

Log 
likelihood 

242.845 F-statistic 2.76248 

Durbin-
Watson stat 

1.98452 Prob (F-statistic) 0.00000 

 
3-4-3- Testing of third secondary hypothesis:  
 
H0: There is no relationship between non-ordinary 
arbitrary costs and cash flow operation. 
H1: There is a relationship between non-ordinary 
arbitrary costs and cash flow operation. 

In table 4, F-statistic represents general 
significance of R2 (R-squared) regression model at 
confidence level of 95 percent. Regarding to R2 of the 
processed model, it can be claimed that about 23 
percent of changes in cash flow operation (as 
dependent variable) is explained by non-ordinary 

arbitrary costs as one of the criteria for earning 
management through real activities. According to 
prediction, the coefficient and t-statistic of non-
ordinary arbitrary costs variable announces about the 
existence of a negative and meaningful relationship 
between non-ordinary arbitrary costs and cash flow 
operation at confidence Level of 95 percent. 

Therefore, it can be acknowledged that third 
secondary hypothesis of this research including the 
existence of a relationship between non-ordinary 
arbitrary costs and cash flow operation, is confirmed 
at significance level of 5 percent. 
 
3-4-4- Testing of primary hypothesis: 
H0: There is no relationship between earning 
management through real activities and cash flow 
operation. 
H1: There is a relationship between earning 
management through real activities and cash flow 
operation. 

The results of pervious researches show that 
manipulation in cash flow operation is not easily 
possible by management, unless he/she delays or 
proceeds cash flow related to incomes or costs 
consciously and intentionally. 

In this research, it was expressed that the 
rate of earning management depends on operational 
activities. On the other hand, when operational 
activities are weak (based on cash flow operational), 
the companies intend to follow profit increasing 
strategies and in this way, they will use manipulation 
in real activities. In the present research, since the 
existence of a relationship between the criteria of 
earning management through real activities (non-
ordinary cash flow with the adjusted- R2 coefficient 
of about 22 percent, non-ordinary production with the 
adjusted- R2 coefficient of about 19 percent and non-
ordinary arbitrary costs with the adjusted- R2 
coefficient of about 23 percent) and cash flow 
operation was confirmed at significance level of 5 
percent and negative coefficient of non-ordinary cash 
flow, non-ordinary production and non-ordinary 
arbitrary costs in the models indicate to the inverted 
relationship; therefore, it can be said that primary 
hypothesis of research including the existence of a 
relationship between earning management through 
real activities and cash flow operation is also 
confirmed at significance level of 5 percent and the 
above-mentioned relationship is of the reversed 
inverted kind of relationship. 

 
Conclusion and Recommendation 

 Regarding to the performed testings, final 
conclusion of this research represents that there is a 
relationship between the criteria of earning 
management through real activities (non-ordinary 
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cash flow, non-ordinary production and non-ordinary 
arbitrary costs) and cash flow operation and this 
relationship is of the reversed kind. On the other 
hand, when operational activities are weak (based on 
cash flow operation), the managers will use 
manipulation in real activities by a goal of profit 
increasing. 

 
The applied recommendations: 
1- Analysis of the collected data shows that managers 

of economic agencies embark to manipulate the 
profit in a wide spectrum. This should be 
addressed by individuals interested in investment 
in economic agencies and during the study of 
essential financial statements, particularly profit 
and loss statement, the problem of possibility 
exerting earning management (undertaking and 
real) by the managers should be considered. 

2- It is appropriate the auditing organization and 
other legislation and supervision foundations and 
accounting and auditing associations shall more 
address the issue of profit manipulation in 
compiling accounting standards and financial 
rules and by presentation of necessary guidance 
(for restriction of managers in exerting earning 
management), users of financial data should assist 
increasingly in order to make optimal and 
conscious decisions. 

3- By consideration of the hypothesis of effective 
investment market, the organization of securities 
exchange can besides the appropriate supervision 
and enough control on the method of financial 
reporting of the accepted companies, by 
presentation of desired guidelines and the 
efficient management, conduct gradually the 
investment market from weak state towards semi-
strong market and finally the strong market which 
its result will be the substitution of social welfare 
instead of personal welfare in the investment 
market. 

4- One of the required practices in the current 
conditions of the country is to establish the 
authorities and institutions where evaluate the 
economic agencies and classify them in terms of 
risk and efficiency. One of the unique advantages 
of companies’ classification is the significant 
improvement in the method of financial reporting 
of business units. In addition, the realization of 
this issue causes managers' errors shall not be 
ignored by users of financial statements. 
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Abstract: Cytogenetic and Comet analysis were performed in forty volunteer students and hospital workers who 
were chronically exposed to Low ionizing radiation from king Abdulaziz University Hospital (KAUH), Radiology 
Department and Faculty of Applied Medical Sciences, were enrolled and divided into three groups. Peripheral blood 
samples were collected by venipuncture in heparinized and EDTA tubes (BD vacationer, Becton Dickinson, NJ, 
USA) on 6 different times during a period of 3 months. Accumulated absorbed doses calculated for the radiation 
workers ranged from 9.5 to 209.4 mSv. The mean of chromosomal aberration (CA) frequencies demonstrated 
statistically significant differences between the mean frequencies of CA between staff, intern students and second 
year students. Dicentric chromosome was only found in one technician from workers group while the other two 
groups have shown no dicentric chromosomes at all. Mean values (± standard deviation of the mean) of comet tail 
moment were 7.44±2.35 for the staff worker group and 3.51±2.1 for the intern students group and 3.01±1.33 for 
second year students (control group). Difference between mean tail moments were statistically significant when 
comparison between the worker stuff group and second year student group (P<0.01, ANOVA) and also significant 
between staff group and intern students (p<0.01, ANOVA) while there is no significance between intern and second 
year student groups (p>0.05, ANOVA). The range of tail moment in exposed worker stuff was 5.21- 12.53 and for 
the intern students was 2.99-5.31 and for the control second year student was 2.00-4.37. These results also indicate 
that occupation and occupation periods significantly contributed to the level of primary DNA damage as recorded by 
mean of alkaline comet assay and the relevance of conducting cytogenetic analysis in parallel to physical dosimetry 
in routine clinical setting 
[Refaat I. F. EL-Fayoumi, Mohammed H. Saiem Al-Dahr, and Salah M kamal. Effect of the Expousre to Low 
Dose of Ionizing radiation on KAU Hospital Medical Stuff by Using Early Response of Biological Dosimetry. 
Life Sci J 2012;9(4):3986-3994]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 594 
 
Key words: Radiation, Fluorescence in Situ Hyperdization (FISH), Single Cell Gel Electrophoresis Technique 
(Comet); Lymphocytes; Chromosomes; Thermo Luminescent Dosimeter (TLD), ionizing radiation, biological 
dosimetry 
 
1. Introduction 

Application of ionizing radiation in many 
different fields is continuously increasing, 
including the use for medical purposes. Many 
assays use molecular endpoints that measure DNA 
breakage, changes in the regulation of some 
sentinel genes or the presence of protein 
biomarkers that may be detected within cells or in 
blood plasma/serum. This is an area of rapidly 
emerging technologies with a number of assays at 
differing stages in development and verification. 
The range of biological dosimetry options now 
available have led to proposals for a multi-
parametric approach to investigating an 
overexposed person [1] and having a variety of 
assays available may be particularly useful if a 
laboratory has to deal with an event involving 
many casualties. 

Genomic abnormal changes can be analyzed 
by using cytogenetic parameters such as 

chromosomal aberrations (CA), sister chromatid 
exchanges (SCE), and micronuclei (MN), which are 
considered to be the biomarkers of carcinogenic 
effects [2]. Chromosomal aberrations have been 
correlated with genetic changes that can trigger the 
development of cancer. Therefore, a biological 
dosimeter based on CA frequencies makes possible 
to estimate the cancer risk [3], and this method has 
been applied to monitor hospital workers in order to 
estimate the absorbed radiation doses during the 
period of employment in the hospital [4-7]. It has 
been shown that workers engaged in operational 
radiology [8] and Nuclear Medicine [9] is 
chronically exposed to low-level ionizing radiation. 

The lymphocytes are the major and most 
important cells that are used as the bio indicators for 
the effect of ionizing radiation. Two main types of 
lymphocytes can be distinguished, i.e. T and B cells. 
Both types originate from immunologically 
incompetent stem cells in the yolk sac and 
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eventually settle in the bone marrow. These 
undifferentiated stem cells migrate into the thymus 
and other primary lymphoid organs, multiply there, 
undergoing somatic mutations and give rise to a 
pool of long lived lymphocytes that circulate. On 
the basis of their surface markers, T and B cells 
comprise a mixture of naïve and memory cells with 
differing life spans and differing roles in the 
immunological processes [10]. It is the T cells, 
mostly of the CD4+ and CD8+ subtypes, which are 
stimulated in vitro by phyto-haemagglutinin (PHA) 
and are used for biological dosimetry. 

Chromosomal aberrations have been widely 
accepted for many years as a biological marker of 
exposure for ionizing radiation. Also the risk of 
cancer increase by increasing of chromosomal 
aberration. The past two decade have seen 
significant improvement in the ability to identify 
and quantify chromosomal damage. One of the 
most effective methods is fluorescence in situ 
hyperdization (FISH) with whole chromosome 
paints. FISH painting can identify translocation 
(with one centromere, dicentric or acentric 
fragment). The ability to identify translocation with 
light accuracy and efficiency is significant because 
translocation have substantially greater persistence 
through cell division than dicentrics [11].The using 
of chromosomal painting to detect the translocation 
has significant advantage when it is compared by 
any other techniques. The use of translocation for 
bio-dosimetery has increased recently and some of 
commercial probes are become available. There are 
some observations prove that translocations may be 
the most relevant cytogenetic and point for 
assessing cancer risks. 

Prior development of single cell gel 
electrophoresis methods in 1980, measurement of 
the effect of radiation on the DNA strand breaks in 
the individual cell was limited to conventional 
methods such as classical karyotyping and also 
micronuclei test. Development of comet assay 
which relies on single-cell gel electrophoresis that 
depends on migration of DNA fragments has 
shown a rapid and sensitive method of quantifying 
the level of DNA damage either in single or double 
strand breaks from single cells through movement 
of damaged DNA (tail fraction) away from the 
distinct head fraction representing the intact DNA. 
The distance between the means of head and tail 
defines the tail moment parameter during analysis 
which represents the percentage of fluorescently 
labeled damaged DNA by the increase in the tail 
moment. The degree of DNA migrated from the 
head is proportional to the amount of damaged 
DNA per cell [12]. Applying such methodology in 
clinical practice will eliminate the need to use radio 

labeled cells and Furthermore, methods to detect the 
migration of DNA from single cell permitted the 
direction of initial radiation induced DNA in single 
cells. Therefore, using comet assay has eliminated 
the use of radio labeled cells and this gives a new 
opportunity for analysis of radiation induced DNA 
damage at any tissue provided a single cell 
suspension. 

In this study assessment of lymphocytes by 
using fluorescence in situ hybridization (FISH) and 
single cell gel electrophoresis technique (Comet) for 
detection of single DNA strand breaks mediated by 
quantifying the DNA damage in tail moment was 
carried out as a mode of comparing between the two 
methods interims of sensitivity, cost and duration of 
analysis which enables further selection of the best 
suited technology as an indicator of DNA damage 
among exposed hospital workers to radiation. The 
results of this study may provide further insights 
towards the possible implementation of such method 
in routine clinical setting. Also, it will enable further 
establishment of biological dosimetry data base at 
KAUH radiology department by evaluating 
radiation risks to various groups of exposed 
personnel, and conveying recommend criteria for 
development and construction for a Saudi Standard 
Bio-dosimetry Laboratory. 
2. Material and Methods 
Subjects  

The sampled groups consisted of forty 
volunteer students and hospital workers from king 
Abdulaziz University Hospital (KAUH), Radiology 
department and Faculty of Applied Medical 
Sciences were enrolled and divided into three 
groups. The first group (A) included 15 staff from 
X-rays, radiotherapy and nuclear medicine 
departments who had been occupationally exposed 
to low-level ionizing radiation during their work for 
a period of time ranging from 10 to 32 years (20 ± 
5). The second group (B) covered 15 students who 
were spending the whole year in the radiology 
department (intern students) at KAUH. The third 
group (C) was consisted of 10 second year students 
who were taking a practical experience of working 
with X ray machine for only few months (control).  

The study was performed in accordance with 
high standards of ethics (approved by ethical 
committee at faculty of Applied Medical Sciences). 
Informed consent was obtained from all participants 
prior to the start of the study. All participants were 
also informed about the aim and the experimental 
details of the study and they were free to withdraw 
from the study at any time. All of them were healthy 
and did not complain of any health issues. However, 
no adverse effects occurred, and the data of all 
participants were available for analysis. All exposed 
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subjects completed a standardized questionnaire 
that covers personal data, working activities, type 
and duration of occupational exposure to X ray 
radiation at the time of the study, and information 
on exposure to possible confounding factors 
(smoking habits, intake of medications 
,contraception, viral diseases, recent vaccinations, 
presence of known inherited genetic disorders, 
chronic disease, family history of cancer, sunlight 
exposure, and radio diagnostic examinations) was 
recorded followed by blood samples collection 
from all participants. 
Sample collection and preparation 

The requirements of samples collection and 
preparation for comet and FISH assays were 
fulfilled such as avoidance of hemolyzed samples, 
the use of sodium heparin as an anticoagulant of 
choice for FISH studies and collected samples were 
maintained at room temperature during processing. 
Sample processing and investigation 

The following tests were performed in each 
sample form each subject: Complete blood count 
(CBC), Comet, Karyotyping and FISH techniques 
for the following chromosomes 1, 4, and 18 using 
whole chromosome painting (WPC) technique. 
Peripheral blood samples were collected by 
venipuncture in EDTA and Heparinized tubes (BD 
vacationer, Becton Dickinson, NJ, USA) on 6 
different times during a period of 3 months. Blood 
samples from the exposed subjects were always 
collected in the morning hours, between 9 am and 
10 am of the last day of working week. Blood 
samples from the age- and sex matched control 
group were taken at the same time during the study 
(a balanced collection design was used). Samples 
from both exposed and non-exposed individuals 
were handled in the same manner. After collection, 
all blood samples were randomly coded, 
refrigerated at 4 0C, transported to the laboratory 
and processed immediately (usually within 2 hours 
after blood sampling). 
Alkaline Comet Assay 

Comet assay was carried out under alkaline 
conditions [5, 14]. 1% of normal melting point 
(NMP) agarose (Sigma) was added to fully frosted 
slides. Following solidification, all slides were 
scraped off the gel followed by coating the slides 
with 0.6% NMP agarose. Then a second layer 
containing the whole blood sample (2 mls) mixed 
with 0.5% low melting point (LMP) agarose 
(Sigma) was placed on the slides. Following this, 
slides were covered with 0.5% LMP agarose after 
10 minutes of solidification on ice. Afterwards the 
slides were immersed for 1 hour in ice-cold freshly 
prepared lysis solution (2.5MNaCl, 100mM 
Na2EDTA, 10mM Tris–HCl, 1% Na-sarcosinate 

(Sigma), pH 10) with 1% Triton X-100 (Sigma) and 
10% of dimethyl sulfoxide (Kemika) to lyse cells 
and allow DNA unfolding. Then random placing of 
slides side by side was taken place in the horizontal 
electrophoresis tank, facing the anode. The unit was 
filled with freshly prepared electrophoresis buffer 
(300mM NaOH, 1mM Na2EDTA, pH 13.0) and the 
slides were set in this alkaline buffer for 20 minutes 
to allow DNA unwinding and expression of alkali-
labile sites. Denaturation and electrophoresis were 
performed at 4 0C under dim light. Electrophoresis 
was carried out for the next 20 minutes at 25V (300 
mA). After that, the slides were washed gently three 
times for 5 minutes with a neutralizing buffer (0.4M 
Tris–HCl, pH 7.5) to remove excess alkali and 
detergents. Each slide was stained with ethidium 
bromide (20 mg/ml) and covered with a cover slip. 
Slides were stored at 4 0C in humidified sealed 
containers until analysis. To prevent additional 
DNA damage, handling of blood samples and all 
steps included in the preparation of slides for the 
comet analysis were conducted under yellow light or 
in the dark. Moreover, two parallel replicate slides 
were prepared per sample in order to avoid possible 
position effect during electrophoresis. Each replicate 
slide was processed in a different electrophoretic 
run.  
Comet Capture and Analysis 

Each slide was examined at 250-fold 
magnification with a fluorescence microscope 
(Zeiss, Germany), equipped with an excitation filter 
of 515–560 nm and a barrier filter of 590 nm. One 
hundred comets per subject were scored (50 from 
each of two replicate slides). Comets Random 
capturing of the comets was carried out at a constant 
depth of the gel, avoiding the edges of the gel, 
occasional dead cells and superimposed comets. The 
microscope was connected to a black and white 
camera and to a computer-based image analysis 
system (Comet Assay II, Perceptive Instruments 
Ltd., UK). This system acquires images, computes 
the integrated intensity profiles for each cell, 
estimates the comet cell components, and then 
evaluates the range of derived parameters. To avoid 
potential observer variability, one well-trained 
personnel performed all scorings of the comets. Tail 
length (µm) was calculated from the centre of the 
head and served as measure of DNA damage. 
FISH Protocol 

Analysis of chromosomes aberration was 
performed according to current IPCH and IAEA 
guidelines [14,15]. Whole blood cultures were 
established by adding 0.5 ml heparinized whole 
blood into 5ml of RPMI 1640 medium 
(Chromosome kit P, Euroclone) containing 10% 
foetal bovine serum, phyto-haemagglutinin, heparin, 
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glutamine, growth factors, and gentamycin. 
Duplicate cultures per subject were set up and 
incubated at 37 0C for 48 hours. Metaphase arrest 
of dividing cells was done using colchicine 
(0.004%) for 2 hours prior to the harvest. Cultures 
were centrifuged at 1000 rpm for 10 minutes, the 
supernatant was carefully removed, and the cells 
were re-suspended in a hypotonic solution 
(0.075MKCl) at 37 0C. After centrifugation for 5 
minutes at 1000 rpm, the cells were fixed with a 
freshly prepared fixative of ice-cold 
methanol/glacial acetic acid (3:1, v/v). Fixation and 
centrifugation were repeated several times until the 
supernatants were clear. Cells were pelleted and re-
suspended in a minimal amount of fresh fixative to 
obtain a homogeneous suspension. The cell 
suspension was dropped onto microscope slides 
and left to air-dry. Whole chromosome labeled 
probes for chromosomes 1, 4 and 18 were added to 
the slides for specific hybridization process 
(Metasystm Probe, Germany). 10 µl of probe 
mixture was applied to the slide and covered with a 
cover slip 22x22 mm2 and sealed with rubber 
cement. The slides were heated at hot plate at 750C 
for 2 minutes to allow co-denaturation process of 
template DNA with labeled probes of single 
stranded DNA. Following this, the slides were 
incubated in humidifier chamber overnight at 37 0C 
for probes hybridization with targeted region of 
chromosomes indicated by emission of 
fluorescence. Post-hybridization washing step was 
applied to the slides by firstly removing the cover 
slips and all traces of glue carefully followed by 
washing the slide with 0.4x of SCC (pH 7.0) at 
720C for 2 minutes. The slides were then drained 
and washed in 2x SSC, 0.05% Tween-20 (pH 7.0) 
at room temperature for 30 seconds. Following this, 
the slides were rinsed briefly in distilled water to 
avoid crystal formation and subjected to air drying. 
All slides were counter stained with DAPI/anti-fade 
of 10 µl and covered by 24x32 mm2 cover slip for 
10 minutes to allow the anti-fade to penetrate 
chromosomes followed by analysis using 
fluorescent microscope. Metaphase analysis was 
conducted by a well trained and experienced 
cytogeneticist. Two hundred metaphase cells per 
subjects (100 metaphases from each parallel 
culture) were counted and analyzed for 
chromosomal aberrations (CA). Structural CAs 
were classified based on the number of sister 
chromatids and breakage events involved. Total 
numbers and types of aberrations, as well as the 
percentage of aberrant cells per subject were 
evaluated. 
Statistical Analysis 

Statistical analyses were carried out using 
microstat software (StatSoft, Tulsa, USA). Each 
subject was characterized for the extent of DNA 
damage by considering the mean (±standard 
deviation of the mean), median, range and 
dispersion coefficient (H) for the comet tail 
moment. It was calculated as the ratio of the sample 
variance to the sample mean in order to determine 
the effect of exposure on the distribution of comet 
tail moment within each subject [14]. Multiple 
comparisons between groups were done by means of 
multifactor ANOVA on transformed data in order to 
normalize distribution and to equalize the variances. 
Post analysis of differences was done by Scheffe´ 
test. The level of statistical significance was set at p 
≥ 0.05. The correlations between confounding 
factors and the studied parameters were also 
determined using Pearson’s correlation matrices 
3. Results 
Alkaline Comet Assay 
 Characteristics of the study subjects 
(gender, occupation, and mean frequency of the 
comet) and groups mean values are reported in 
Table (1). Also, the comparison of the groups mean 
values was carried out between the exposed 
radiology department staff, intern students and 
second year students (control group). Mean values 
(± standard deviation of the mean) of comet tail 
moment were 7.44±2.35 for the staff worker group 
and 3.51±2.1 for the intern students group and 
3.01±1.33 for second year students (control group). 
The difference in mean tail moments were 
statistically significant between the staff group and 
second year students group (P<0.01, ANOVA) and 
also significant between staff group and intern 
students (P<0.01, ANOVA) while there is no 
significant difference between intern and second 
year student groups (P>0.05, ANOVA). The range 
of tail moment was 5.21- 12.53 in exposed worker 
staff and 2.99-5.31 for the intern students and 2.00-
4.37. for the control second year students. 
 To determine the effect of X ray radiation 
on the distribution of the tail moment within each 
tested individual the dispersion coefficient (H) for 
the row data was also calculated. H was defined as 
the ratio of sample variance to the sample mean. 
The mean value of (H) was 4.7 in the staff, 0.71 in 
the intern students and 0.21 in the second year 
control students. This indicates that the increase in 
DNA damage was due to the increase in the 
percentage of damaged cells with a high extent of 
damage. According to the study results, the 
distribution of tail moment among the staffs was 
highly adverse with shift towards higher values. On 
the other hand, the distribution of tail moment 
among intern and second year students were 
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homogenous with majority of tail moments 
showing base line DNA damage level. 
 These results also indicate that occupation 
and occupation periods significantly contributed to 
the level of primary DNA damage as recorded by 
the mean of alkaline comet assay. However, there 
was a significant difference in the level of DNA 
damage represented by tail moment between the 
three groups as shown in table 1. The DNA damage 
decreased gradually among 
  The three groups depending on the level 
of exposure hospital where radiology staff showed 
higher level of DNA damage as compared to other 
two groups. On the other hand, the level of DNA 
damage between intern and second year students 

showed no significant difference. Furthermore, the 
gender in this study showed no effect on the DNA 
damage when exposed to x ray radiation as there 
was no significant difference between male and 
female subjects (P>0.05 ANOVA). 
 The distribution of tail moment (tail length 
µm x amount of DNA in the tail) measured in 
peripheral blood leukocytes of exposed staff, intern 
radiology students and second year students with 
regards to their occupations is illustrated in Figure 1. 
Chromosomal Aberration (CA)  
 The mean frequencies of CA is 
summarized in Table (2) as recorded for radiology 
staff, intern and second year students from the 
faculty of applied medical science. 

 
Table 1: Demonstrates the characteristics of the study population including the median, minimum and maximum of 

DNA breakage using the comet techniques. 

 

   Comet Tail Moment 
Subject Gender # of Subject Mean Frequency (M±SD) Median Min Max H 
Radiology staffs group (A Male 10 7.11 ± 1.73 6.71 4.66 14.50 6.33 

Female 5 7.45 ± 2.61 6.8 6.17 11.27 3.07 
(Total) Mean 15 7.44 ± 2.35 6.72 5.21 12.53 4.7 

        
Group (B Male 8 3.50 ± 2.6 2.90 3.11 5.5 1.25 

Female 7 3.41 ± 2.0 3.84 1.73 4.75 0.17 
(Total) Mean 15 3.51 ± 2.1 3.25 2.99 5.13 0.71 

        
Group (C) Male 5 3.26 ± 0.90 3.05 1.69 4.11 0.22 

Female 5 2.75 ± 1.51 2.75 2.17 5.21 0.20 
(Total) Mean 10 3.01 ± 1.33 2.96 2.0 4.37 0.21 

 
 
 
 
 
 
 
 
 
 
 
Figure 1: Demonstration of the comet assay results showing the normal control at the upper and the lower right 

sides. The left side image represents the DNA damage for exposed radiology staff. 
 
Table 2: Demonstrates the results of the three tested groups exploring the mean of chromosomal aberrations 
and its percentage among males and females (Mean±SD). 
Subject Gender Mean Frequency Chromatids Chromosome Acentric Dicentric % of aberration 
Radiology staffs group (A) Male 3.35 ± 0.69 2.24 ± 0.43 0.28 ± 0.10 0.85 ± 0.18 0.005 1.50  

Female 2.90 ± 0.29 2.1 ± 0.27 0.22 ± 0.02 0.60 ± 0.12  1.42 
Mean 3.14 ± 0.45 2.17 ± 0.35 0.25 ± 0.05 0.75 ± 0.15 0.005 1.45 

        
Group (B) Male 1.43 ± 0.10 0.75 ± 0.11 0.08 ± 0.02 0.57 ± 0.12  0.44 

Female 1.18 ± 0.07 0.91 ± 0.10 0.03 ± 0.01 0.34 ± 0.09  0.29 
Mean 1.25 ± 015 0.83 ± 0.10 0.05 ± 0.02 0.42 ± 0.08  0.35 

        
Group (C) Male 1.36 ± 0.05 0.75 ± 0.77 0.08 ± 0.02 0.53 ± 0.05  0.33 

Female 0.95 ± 0.03 0.75 ± 0.02 0.03 ± 0.02 0.19 ± 0.08  0.41 
Mean 1.10 ± 0.42 0.75 ± 0.05 0.05 ± 0.02 0.32 ± 0.06  0.35. 
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There was a significant differences between 
the mean frequencies of CA between staff (3.41± 
0.45 CA per 200 cells), intern students (1.25± 0.15) 
CA per 200 cells) and second year students (1.10 ± 
0.42) (P<0.001, ANOVA). The percentage of 
aberrant cells was also significantly higher in the 
staff (1.45±0.08) as compared to the other two 
groups where the percentage was (0.35±0.04). 
Among the exposed group, a remarkable inter 
individual variation in aberration types were 
observed. The control and intern students on the 
other hand, have a more homogenous distribution 
of CA in their peripheral blood. The mean 
frequencies of chromatids breakage was 2.17±0.35 
per 200 cells among staff, while the mean 
frequencies was 0.83 ±0.10 and 0.75± 0.05 per 200 
cells among the intern and second year students 
respectively. The mean frequencies of chromosome 
breaks were 0.25±0.05 per 200 cells in radiology 
staff and 0.05 ±0.02 in both intern and second year 

students. The mean yield of acentric fragments was 
0.75±0.15 in the exposed workers and 0.42±0.08 in 
the intern student subjects and 0.32± 0.0.06 in the 
control group of second year students. Dicentric 
chromosome with two centromeres representing an 
abnormal structural change was only found in one 
technician from staff group while the other two 
groups have shown no dicentric chromosomes at all. 

The results also implied that the observed 
chromosomal aberrations have no significant 
interaction between the aberration type, gender, and 
age. Also, it has been noticed that there is no 
significant difference between the two students 
groups and some of the results showed similar 
finding in both groups. Ring chromosome was only 
observed in one case involving chromosome one 
from the hospital worker while other chromosomes 
(4 and 18) showed no changes in all studied subjects 
following FISH technique using whole chromosome 
painting method as shown in Figure 2 (B).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Whole chromosomal painting results of metaphase stage using FISH technique. Image (A) represents 

different fluorescents of specific chromosomes showing red, green and yellow signals (paints) in 
chromosomes 4, 18 and 1 respectively of normal control sample. Image (B) represents the chromosome 
structural change reflected by the ring chromosome on one copy as indicated by yellow arrow in image B. 

 
4. Discussion 

In this study, two different methods were used 
to evaluate the effect of ionizing radiation (x ray) 
on the students from faculty of applied medical 
sciences, radiology department and the technician 
workers at KAU hospital with different periods of 
exposure to the radiation. The comet and FISH 
assays were applied to detect unrepaired and 
erroneously repaired chromosomal aberrations 
from metaphase stage of dividing cells. Despite of 
some limitations with respect to FISH technique 
such as time of analysis, possible failure of culture, 
efficiency of hybridization and the resolution of 

chromosomal painting, the results showed possible 
acquired chromosomal changes resulting from 
chronic low dose exposure of X ray. Most common 
aberrations observed for all individuals were gaps, 
breaks, minutes, and fragments, but the frequencies 
of chromatid-type aberrations were higher in most 
of the exposed individuals, compared to the 
respective matched control values. Achromatic 
lesions or gaps were also considered to calculate the 
CA frequencies, since they represent discontinuity 
regions in the chromosomal arm [16], and they have 
been found to be greatly induced by ionizing 
radiation [17]. Most radiation-exposed individuals 

A B 
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presented higher CA frequencies than their 
matched controls, with the mean values of 3.14 and 
1.10 aberrations per 200 cells for the exposed and 
the control groups respectively. Although the 
difference between those values was shown to be 
significant (P < 0.01 ANOVA), the individual CA 
frequencies were not correlated to the absorbed 
doses. Most cells showed only one aberration, and 
the absence of centric rings and dicentric 
chromosomes (which are mostly induced by high 
radiation doses). In fact, at this level of exposure, a 
very high number of scored metaphases are 
required in order to detect the presence of dicentric 
chromosomes. In the present work, the exposed 
group presented higher absorbed doses, which were 
within the range of 9.5 to 209 Gray.4 

However, fluorescence detection of DNA has 
been used in this study that has removed the 
necessity of applying radiolabel substance in 
dividing cell as a mean of DNA damage 
measurement [18-21]. The alkaline comet assay has 
been used as bio monitoring method in multiple 
studies in vitro and in vivo of different cell lines as 
well as to the exposed population to different 
sources of radiation. Furthermore, occupationally 
exposed radiation workers, for example, exposure 
to radon, as well as children of Chernobyl revealed 
a positive correlation between DNA damage and 
exposure level [22]. The results of this study may 
imply the presence of DNA damage primarily in 
peripheral blood lymphocytes of hospital exposed 
workers in addition to the increase of chromosomal 
aberration frequency. Moreover, the two techniques 
that have been applied in this study appear to be 
very sensitive methods of DNA damage detection 
and increases therefore the need to apply such 
techniques in routine clinical setting as an 
assessment of possible biological effect 
particularity in chronically exposed high risk group 
taking into account the cost, the time of analysis, 
the flexibility and possible challenges of data 
interpretation.  

It has been estimated that each dividing 
mammalian cell is subjected to different forms of 
DNA damages per day including base alterations 
and strand breakage during DNA replication 
process of mitotic cells [23-24]. However, unlike 
single strand breaks and base damages that can be 
repaired by corresponding repair mechanisms by 
most cells, DNA double-strand breaks and other 
complex DNA lesions are relatively rare and much 
more difficult to repair [25]. Un-rejoined double-
strand breaks are likely to be lethal, and mis-
rejoined double-strand breaks can cause 
chromosome aberrations and cell death [25-27]. In 
the 1980s, interest moved from detection of single 

strand breaks to the development of methods that 
could detect the DNA lesion associated with 
lethality and chromosome damage by ionizing 
radiation. 

Although it is fortunate that double-strand 
breaks are produced relatively infrequently, this 
poses problems for their detection. Twenty to forty 
times fewer of double-strand breaks as compared to 
single-strand breaks are produced per Gy [28]. The 
comet assay allows detecting un-repaired initial 
lesions in cells. Many of these primary abrasions are 
successfully repaired within few minutes (4–15 
minutes) [29, 30] to couple of hours (2–3 hours) 
[31] after exposure. Therefore, the levels of primary 
DNA damage in study subjects in the present study 
could be associated to an enhanced intracellular 
oxidative stress following exposure to ionizing 
radiation. This could give an increased steady-state 
DNA damage, high enough to be detected by the 
sensitive comet assay. If base damages are located 
closely together (10 bp apart) on opposite DNA 
strands, simultaneous excision of such modified 
bases can lead to the formation of DSB (double 
strand break), which is the supposed initial lesion in 
the formation of CA. Chromosome and chromatid 
breaks arise when DSB have been un-repaired or 
repaired incompletely. Double fragments can also 
result from repair of DSB, giving rise to polycentric 
chromosomes or centric ring chromosomes [32] that 
may be visualized on metaphase preparations. In the 
student group population, a high intra-individual 
homogeneity of DNA damage was recorded and 
dispersion coefficients were similar and low. 
However, in spite of very rigorous procedures 
(exactly the same conditions for all steps of the 
procedures and a very good reproducibility of the 
employed assays), the inter-individual variability of 
data obtained in the exposed population was 
considerable. Variability is a typical feature of 
biological systems, extensively reported by various 
authors when using the comet assay [20, 33-36]. It 
should also be pointed out that results obtained in 
the present comet assay study reflect DNA damage 
in all types of leukocytes, while the results of the 
CA test reflect only the response of mitogen-
stimulated lymphocytes. Because peripheral blood 
leukocytes are a heterogeneous mixture of cells as 
regarding to their life-span and sensitivity, some 
differences may be due to the different cell 
populations being compared. Despite the risk of 
reduced sensitivity, most investigators prefer the use 
of whole leukocyte fractions or whole blood when 
studying induced or basal levels of DNA damage in 
the comet assay. During the process of separating 
the various cell types from each other it is always 
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possible to damage the cells, this in many cases 
will be hard to control [34].  

Currently, the recommended radio dosage 
limit is 50 mSv [37]. However, with current 
regulation in place, it is occasional that a radiation 
worker exceeds this dose limit. It should be 
emphasized that doses recorded among the exposed 
subjects in this study were also below this dose. In 
spite of the relatively low doses that were received, 
the exposed worker population had significantly 
increased levels of primary DNA damage 
compared to control student populations. Other 
authors also discussed the difficulty of establishing 
relationships between radiation dose and their 
effect for low doses limits [38, 19]. This 
observation could be, at least in some cases, related 
to the ‘‘adaptive response’’. Chronic low-level 
radiation from various isotopes is known to induce 
the adaptive response, i.e., exposed cells become 
less sensitive to the chromosome breaking effects 
of subsequently delivered challenging X-ray doses. 
The magnitude of adaptive response varies among 
blood samples from different donors; this was 
observed in resting human leukocytes [22, 39]. It is 
possible that a similar phenomenon was also 
pronounced in occupationally exposed subjects. 
Conclusion and Recommendations  

In conclusion, this study implies the 
possibility of genomic structural changes of 
exposed workers to ionizing radiation of low doses. 
Therefore, carefully applying the radiation 
protection precautions will minimize greatly, the 
potential adverse effects. Furthermore, the 
significance of utilizing radiation dose monitoring 
devices is apparent which in turn provide useful 
information on the actual risk of radiation exposed 
individuals. With aspect to methods of measuring 
radiation effect on biological parameter, the 
alkaline comet assay and FISH test are both 
sensitive techniques that can be utilized in 
combination with dosimeter monitoring devices as 
a clinical routing surveillance of exposed workers. 
Also, it should be emphasized on the usefulness of 
comet assay in increasing awareness towards the 
behavior of individual cells exposed to ionized 
radiation as the results of his technique were 
consistent to those obtained by FISH assay. Also it 
should be focused on the simplicity and low cost of 
the comet assay technique when compared to the 
other cytogenetic techniques. So the study strongly 
recommends using the comet assay as a primary 
method for detection the effect of ionizing radiation 
on individual cells and also for detection of the 
intra-individual variation in respond to the X ray 
radiation. However, conducting further studies is 
recommended in order to aid in further exploration 

of the benefits of routine dose measurement 
combined with assessment of biological parameter 
as mode of decreasing the risk of biological damage. 
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1. Introduction 

The nonlinear wave phenomena can be 
observed in various scientific fields, such as plasma 
physics, optical fibers, fluid dynamics, chemical 
physics, etc. Mathematical modelling of physical 
phenomena often leads to nonlinear partial 
differential equations NLPDEs. The exact solutions 
of these NLPDEs plays an important role in the 
understanding of nonlinear phenomena. In the past 
decades, many methods were developed for finding 
exact solutions of NLPDEs as the inverse scattering 

method [1, 2], Hirota’s bilinear method [3], Ba
cklund transformations [4], similarity transformation 
method [5], homogeneous balance method [6], tanh 
function methods [7, 8], Jacobi and Weierstrass 
elliptic function method [9]-[11], Exp-Function 

method [12], 
G

G '

-expansion method [13, 14], F-

expansion method [15]-[17], etc. 
Although Porubov et al. [18]-[20] have 

obtained some exact periodic solutions to some 
nonlinear wave equations, they use the Weierstrass 
elliptic function and involve complicated deducing. A 
Jacobi elliptic function (JEF) expansion method, 
which is straightforward and effective, was proposed 
for constructing periodic wave solutions for some 
nonlinear evolution equations. The essential idea of 
this method is similar to the tanh method by replacing 
the tanh function with some JEFs such as sn , cn  

and dn . For example, the Jacobi periodic solution in 
terms of sn  may be obtained by applying the sn -
function expansion. Many similarly repetitious 
calculations have to be done to search for the Jacobi 
doubly periodic wave solutions in terms of cn  and 

dn  [21]. Recently F-expansion method [22]- [28] 
was proposed to obtain periodic wave solutions of 
NLEEs, which can be thought of as a concentration 

of JEF expansion since F here stands for everyone of 
JEFs. 

Gilson et al. [29] derived (2+1)-dimensional 
Boiti-Leon-Manna-Pempinelli (BLMP) equation 
while they study (2 + 1)-dimensional generalization 
of the AKNS shallow-water wave equation through 
the bilinear approach.  

0,=33 xyxyxxxxxyyt uuuuuu      (1) 

 The (2+1)-dimensional BLMP equation has been 
studied in many papers such as, in [30] Bäcklund 
transformation of potential BLMP system with aid of 
symbolic computation, given solution of the potential 
BLMP system with three arbitrary functions. The 
bilinear form for the BLMP equation is obtained 
using the binary Bell polynomials in [31]. New 
solutions include rational function solutions, double-
twisty function solutions, Jacobi oval function 
solutions and triangular cycle solutions of BLMP 
equation are obtained in [32]. Using exponential 
function, some new exact solutions of BLMP 
equation are obtained[33].Using the binary Bell 
polynomials, the bilinear form for the BLMP 
equation is obtained in [34]. In this paper, we apply 
the extended F-expansion (EFE) method with 
symbolic computation to Eq. (1) for constructing 
their interesting Jacobi doubly periodic wave 
solutions. It is shown that soliton solutions and 
triangular periodic solutions can be established as the 
limits of Jacobi doubly periodic wave solutions. In 
addition the algorithm that we use here also a 
computerized method, in which generating an 
algebraic system. 
 
2. Materials and Methods (Extended F-expansion 
method)  

In this section, we introduce a simple 
description of the EFE method, for a given partial 
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differential equation  

0.=),,,,,,( xytzyx uuuuuuG       (2) 

 We like to know whether travelling waves (or 
stationary waves) are solutions of Eq. (2). The first 
step is to unite the independent variables x , y , z  

and t  into one particular variable through the new 
variable  

),(=),,(,=  Utyxutzyx   

where   is wave speed. Thus Eq. (2) can be reduced 
to an ordinary differential equation(ODE)  

 0.=),,,,( '''  UUUUG       (3) 

 Our main goal is to derive exact or at least 
approximate solutions, if possible, for this ODE. For 

this purpose, we shall consider U  as the expansion 
in the form,  

,=)(=),,,(
1=0=

i
i

N

i

i
i

N

i

FaFaUtzyxu 
     (4)  

 where  

,= 42' CFBFAF           (5) 

 the highest degree of 
p

p

d

Ud


 is taken as  

,1,2,3,=,=)( ppN
d

Ud
O

p

p




  (6) 

( ) = ( 1) ,

= 0,1,2, , = 1,2,3, .

p
q

p

d U
O U q N p

d

q p


 

 

    (7) 

 

 Where A , B  and C  are constants, and N  in Eq. 
(3) is a positive integer that can be determined by 
balancing the nonlinear term(s) and the highest order 
derivatives. Normally N is a positive integer, so that 
an analytic solution in closed form may be obtained. 
Substituting Eqs. (2)- (5) into Eq. (3) and comparing 

the coefficients of each power of )(F  in both sides 

lead to get an over-determined system of nonlinear 

algebraic equations with respect to  , 0a , 1a , . 

Solving the over-determined system of nonlinear 
algebraic equations by use of Mathematica. The 

relations between values of A , B , C  and 
corresponding JEF solution )(F  of Eq. (4) are given 

in table 1. Substitute the values of A , B , C  and the 

corresponding JEF solution )(F  chosen from table 

1 into the general form of solution, then an ideal 
periodic wave solution expressed by JEF can be 
obtained.  

Table 1: Relation between values of ( CBA ,, ) and 

corresponding F    

  A    B   C   ( )F    

 1   -1-
2m   

2m   sn( ) or cd( ) 

=
( )

( )

cn

dn




  

 1-
2m   2

2m -1   -
2m    cn( )  

 
2m -1  2-

2m   -1   dn( )  

 
2m    -1-

2m    1  
 ns( )

1

( )sn 
 or 

dc( )=
( )

( )

dn

cn




  

 -
2m   2

2m -1  1-
2m  

 nc( )=
1

( )cn 
 

 -1  
 
 

 2-
2m  

2m
-1  nd( )=

1

( )dn 
 

1  2-
2m  1-

2m  
 sc ( )=

( )

( )

sn

cn




 

 1  2
2m -1 

-m2 
(-1-m2) 

 sd( )=
( )

( )

sn

dn




  

 1-
2m    2-

2m    1  

 cs( )=
( )

( )

cn

sn




  

- 2m   
(1- 2m ) 

2
2m -1  1  

 ds( )=
( )

( )

dn

sn




  

4

1
  

2

21 2m

 

 
4

1
 

 ns( )+cs ( )  

4

1 2m

 
2

1 2m

 
2

1 2m

 

 nc( )+sc )(   

 
4

1
 

2

22 m

  

 
4

2m
  

 ns( )+ds )(   

 
4

2m
  

2

22 m

 

 
4

2m
  

 sn( )+ )(ics   

 

Where sn )( , cn )(  and dn )(  are the 

JE sine function, JE cosine function and the JEF of 
the third kind, respectively. Also 

2 2 2 2 2( ) =1 ( ), ( ) = 1 ( ),cn sn dn m sn      (8) 

 with the modulus m 1)<<(0 m . 
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             When m1, the Jacobi functions 
degenerate to the hyperbolic functions, i.e.,  

, , ,sn tanh cn sech dn sech         

when m0, the Jacobi functions degenerate to the 
triangular functions, i.e., 

1.and,  dncoscnsinsn   

 
3. Results 
3.1. Boiti-Leon-Manna-Pempinelli equation  

In this section, we will apply extended 
method to study the (2+1)-dimensional BLMP 
equation (1)  

3 3 = 0.yt xxxy xx y x xyu u u u u u       (9) 

 

If we use = x y t     , )(=),,( Utyxu  carries 

PDE (9) into the ODE 

0,=6 ''2(4)3'   UUUU    (10) 

where by integrating once we obtain, upon setting the 
constant of integration to zero, 

0,=)(3 2'2(3)3' UUU     (11) 

 Setting vu ='
, Eq. (11) becomes  

0.=3 22'3 VVV        (12) 

 Balancing the term 
'V  with the term 

2V  we obtain 

2=N  then  
1 2 2

0 1 1 2 2

' 2 4

( ) = ,

= .

V a a F a F a F a F

F A BF CF
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Substituting Eq. (13) into Eq. (12) and 

comparing the coefficients of each power of F  in 
both sides lead to get an over-determined system of 

nonlinear algebraic equations with respect to  , ia , 

1=i , 1 , 2 , 2 . Solving the over-determined 
system of nonlinear algebraic equations by use of 
Mathematica, we obtain three groups of constants: 
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Letting 0.5 [( ) | ]A m x y t m      , 

[ [ ( ) | ] | ]R E A m x y t m m     , 

recalling x y t      ,  and using 

Eqs.(14)-(16), we can obtain the electrostatic 
potentials of Eq. (9) as follows: 
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3.2. Soliton Solutions 

Some solitary wave solutions can be 
obtained, if the modulus m  approaches to 1 in Eqs. 

(17)-(43), letting x y    , we obtain  
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3.3. Triangular Periodic Solutions  

Some trigonometric function solutions can 
be obtained, if the modulus m  approaches to zero in 
Eqs. (17)-(43) 
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 The modulus of solitary wave solutions 1u  and 2u  

are displayed in figures 1 and 2 respectively, with 
values of parameters listed in their captions. 

 

 
  

Fig. 1 The modulus of solitary wave solution 1u  (Eq. 

17) where 1==  , 0.5=m  and 0=t . 

 

 

 
  

Fig. 2 The modulus of solitary wave solution 2u  (Eq. 

18) where  == , 0.5=m  and 0=t .  

4. Discussion 
The investigation of exact solutions is the 

key of understanding the nonlinear physical 
phenomena. It is known that many physical 
phenomena are often described by NLPDEs. Many 
methods for obtaining exact travelling solitary wave 
solutions to NLPDEs have been proposed. By 
introducing appropriate transformations and using 
extended F-expansion method, we have been able to 
obtain in a unified way with the aid of symbolic 
computation system-mathematica, a series of 
solutions including single and the combined Jacobi 
elliptic function. Moreover, it is shown that soliton 
solutions and triangular periodic solutions can be 
established as the limits of Jacobi doubly periodic 

wave solutions. For 1m , the above solutions are 
obtained using the hyperbolic and extended 

hyperbolic functions method. Where 0m , these 
solutions are equivalent to these obtained using the 
triangular and etended triangular functions method. 
5. Conclusion 

By introducing appropriate transformations 
and using extended F-expansion method, we have 
been able to obtain in a unified way with the aid of 
symbolic computation system-mathematica, a series 
of solutions including single and the combined Jacobi 
elliptic function. Also, extended F-expansion method 
is shown that soliton solutions and triangular periodic 
solutions can be established as the limits of Jacobi 
doubly periodic wave solutions. When m 1, the 
Jacobi functions degenerate to the hyperbolic 
functions and given the solutions by the extended 

hyperbolic functions methods. When 0m , the 
Jacobi functions degenerate to the triangular 
functions and given the solutions by extended 
triangular functions methods. 
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Location of Urban Green Spaces with Emphasis on Effective Quality Factors Using Fuzzy AHP Method 

 

Abdullah Jamali 

PhD student in Urban Design, Yerevan state Academy of Fine Arts 

jmli_jmli@yahoo.com 

 

Abstract: Literature indicates that comparative ratios provide ambiguous and inaccurate judgments in many cases.  

Quality forecasts have been relatively more successful when compared to quantitative estimates.  The uncertainty 

in preferential judgment leads to uncertainty in classification of other options and difficulty in stabilization of 

preferences. The objective of this article was to study and evaluate the effective quality factors in Location of the 

urban green spaces and their prioritization by using Fuzzy AHP method.  This study offers a formulated strategy 

based on different views and expert opinions.  The analysis for factor prioritization is to be performed in many 

ways to include different views and opinions.  The analysis potentially presents the undefined relations in the 

applications of integrated and formulated strategies in different time spans.  This analysis may provide a 

conclusive approach in location of decision making process to urban landscape designers.  It provides an increased 

capability for identifying the factors and priorities that lead to the selection of a suitable site among many options. 

[Abdullah Jamali. Location of Urban Green Spaces with Emphasis on Effective Quality FactorsUsing Fuzzy 

AHP Method. Life Sci J 2012;9(4):4003-4008] (ISSN:1097-8135). http://www.lifesciencesite.com. 596 

 

Keywords: Designing City View, Quality Factors, Fuzzy AHP Method, Factor Analysis, Factor Prioritization. 

 

Introduction 

 Traditionally, green space location would 

be decided based on common approaches without 

regard to quality requirements.  Any empty space 

would get a green space label.  This space would be 

added to per capita green space merely based on its 

area without considering any of the important 

quality factors.  

 The extended application of mathematical 

and computer modeling together with quantitative 

analysis has come to the aid of decision making 

processes.  They have been helpful in scientific and 

improved design processes.  Now, proper location 

of urban green spaces has become an important 

aspect of urban landscape design. 

 Uncertainty in the proper location always 

occurs when considering the diversity, 

changeability, and complexity of environmental 

factors that influence urban green spaces.  The 

complexity attributed to environmental protection 

issues has rendered location based on a single 

criterion, i.e. per capita green space, ineffective.  

Decision making based on multiple criteria is now 

increasing in popularity. 

 The basic factors used in location of 

decision making process for landscape architectural 

design should be clearly converted from common 

principles into mathematical concepts.  The rules 

and principles of the method should be defined as 

the first step.  Then, the effective factors shall be 

assessed using the evaluation method.  This method 

is an effective substitute for the classical methods. 

Fuzzy AHP is an advanced analytical method vis-à-

vis the classical AHP method.  AHP method is a 

simple approach.  However, it may lead to 

uncertainty in decision making when considering 

both qualitative and quantitative factors.  The 

underling uncertainty may produce poor judgment 

and, consequently, inappropriate decisions. 

 Researchers have studied fuzzy AHP 

which is an extension of Saaty theorem.  They have 

argued that fuzzy AHP produces sufficient 

explanation for various decision making processes 

when compared with the classical AHP method. 

 Weck et al. applied fuzzy AHP to study the 

production cycle alternatives.  Cebi and Kahraman 

used fuzzy AHP to determine multi criteria for the 

selection of real estate for transportation companies.  

Kuo et al. devised a decision support system for 

selecting convenience store location through 

integration of fuzzy AHP and artificial neural 

network.  Cheng offered a new algorithm for 

evaluating the naval tactical missile systems by 

fuzzy AHP based on the grade value of membership 

function. 

 Complicated systems show human 

experience and judgment in the form of ambiguous 

linguistic patterns.  A better presentation of 

linguistic could be in the form quantitative data 

series.  These data sets can be corrected by using the 

analytical methods of fuzzy set theorem.  Classical 

AHP methods are commonly used in relatively 

palpable (non-fuzzy) decision making processes.  

These methods involve various degrees of biased 

judgment. 

 Classical AHP methods do not take into 

account the uncertainties related to the mental 

judgments of AHP that affect the selection and 

prioritization of criteria for a successful decision 

making.  Classical AHP is still unable in reflect 

mailto:jmli_jmli@yahoo.com
http://www.lifesciencesite.com/
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human thinking styles.  Fuzzy AHP was proposed to 

avoid risks during implementation.  It is a fuzzy 

format for solving fuzzy hierarchy problems. 

Fuzzy AHP Analysis 

 AHP is a structured approach for 

organization and analysis of complicated decision 

making scheme.  Thomas L. Saaty proposed this 

technique in 1970 based on mathematics and 

psychology principles.  The original method has 

been studied and modified many times.  AHP 

approach has special application in decision 

making.  This method is used around the world for 

decision making in various fields including 

government, business, industry, health, and 

education. 

 AHP helps decision makers to identify the 

right decision.  The right decision is the one which 

is the most appropriate for a given objective 

according to the understanding of the decision 

maker(s) of the problem under consideration.  AHP 

provides a logical and comprehensive framework 

for a decision making process.  This framework 

provides for quantification and definition of 

elements that are critical in making decisions which 

could contribute to achieving the overall objectives. 

An AHP user breaks down the problem into a 

hierarchy of simpler problems that could 

individually be analyzed.  Elements of the hierarchy 

should explain every aspect (tangible and 

intangible) of decision making process.  They could 

further measure, estimate, and define - totally or 

partially - any factor that is useful in the decision 

making process. 

 Fuzzy AHP is an approach for classifying 

decision making options in order to select the best 

option when decision maker has multi criteria.  This 

approach answers this question: "which option?"  

Decision maker uses fuzzy AHP to select options 

that fit the best with the decision criteria.  The 

selection process involves the classification of 

decision making options using a quantitative 

scoring scheme.  Every decision option is classified 

against decision criteria. 

 Many applications have been proposed 

using fuzzy AHP.  This study uses Extent Analysis 

method proposed by Chang on the chosen problem. 

Extent analysis method of fuzzy AHP depends on 

the feasibility degree of every criterion.  Triangular 

fuzzy numbers are assigned to linguistic variables 

based on responses received on questionnaire forms.  

These numbers establish a given level in the 

hierarchy of pairwise comparison matrix.  The 

result of every matrix level and a new set (l, m, u) is 

calculated.  Values for li / li, mi/ mi, ui / ui, (i=1,2,.  .  

.  , n) are calculated to find a triangular fuzzy 

number for each criteria in the same way the last Mi 

(li , mi , ui ) set for Mi criteria is used in the process.  

Membership function is constructed for each 

criterion in the next step and their commonalities 

are identified through pairwise comparison.  

 A common point is found for each 

comparison in fuzzy logic.  The membership 

number for each point is mapped to its weight.  The 

degree of membership can be defined as the 

feasibility of that amount.  The minimum degree of 

feasibility that is attributed to a given criterion is 

measured in conditions that feasibility is highest 

relative to others.  This feasibility is also considered 

as weight of the criterion before normalization.  The 

weight of every criterion obtained through this 

process is normalized and named as the degree of 

importance or the final weight for hierarchy. 

 In applying the extend analysis of Chang to 

hierarchical processes, every criterion is selected 

and is subjected to extend analysis, which is 

identified as gj.  Therefore, m limit analysis for each 

criterion can be calculated from the following 

formula: 

 The objective of this formula is to obtain a 

value for gj where the set (i=1; 2; 3….  n) and all of 

M  (j=1; 2….  .  m) are triangular fuzzy numbers 

(TFNs).  The analysis steps of Chang are discussed 

below. 

 

Step 1: Fuzzy Number 

The fuzzy number of combined limit of Si is defined 

in formula 1 after considering the hierarchical 

criterion. 

 
Formula 2 is obtained next.  

 
Limit analysis of m for a given matrix is given in 

formula 3 after fuzzification process.   

 
A new set of (l, m, u) is calculated to be used in 

formula 4.  

 
In this set l is the lowest limit, m is the highest 

possible number, and u is the highest limit. Formula 

5 is obtained after fuzzification of M  (j=1; 2; 3….  

.  m). 
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Reverse vector analysis of formula 5 produces 

formula 6 as explained below. 

     

 

Step 2: Feasibility Degree of  

 is 

defined as formula 7: x and y represent the numbers 

on axis of the function for each criterion.   

 

These terms are treated equally in formula 8.   

 

In this formula, d is the highest common point 

between M1 and M2.  We need values for V (M2 

 M1) and V (M1  M2) in order to compare 

M1 and M2.  

 

Step 3: Convex Fuzzy Number 

The feasibility degree of a convex fuzzy number 

greater than the convex fuzzy number k is obtained 

from Mi (i = 1, 2, 3, 4, 5, .  .  .  .  .  .  , k) which is 

defined by the least number for V (M  Mi), i = 1, 

2, 3, 4, 5, .  .  .  .  .  .  , k. 

We assume k  i  for k = 1, 2, 3, 4, 5, .  .  .  .  .  .  , n 

in order to calculate the weighted vector in formula 

9. 

d (Ai) = min V (Si Sk)                         (9) 

In this equation Ai (i=1, 2, 3….  n) 

Step 4: Normalization 

Normalized weighted vectors in formula 10 are: 

W = ( (A1 ),  (A2),   (A3),  (A4),  

(A5),  (A6), ........., d  (An )          (10)  

W are non-fuzzy numbers. 

 

Effective Quality Factors in Location of Urban 

Green Space 

 Effective quality factors were identified by 

reviewing the available journal articles relevant to 

the evaluation of urban green spaces and by 

interviewing the experts in the field.  Nine criteria 

were identified as effective quality factors: 

Sustainability, Aesthetics, Safety, Connectivity and 

Accessibility, Legibility, Desirability, Dependency, 

Adaptability, Biodiversity. 

A questionnaire was prepared to determine 

the degree of significance for each factor.  The 

respondents were asking to select the related 

linguistic variables to be used in the evaluation of 

the questions.  Triangular fuzzy numbers proposed 

by Chang are adapted for quantifying the evaluation 

based on the provided scale.  The results are, then, 

expanded (Table 1). 

 

 

 

 

 

Table 1 - Fuzzy Numbers (Chang) 

Number Qualification 

(7/2,4,9/2) Very Strong 

(5/2,3,7/2) Strong 

(1,1,1)  Equal 

(3/2,2,5/2) Weak 

(2/3,1,3/2) Very Weak 

    

This study used fuzzy analysis in location 

of decision making based on the selected criteria.  

Thirty questionnaires were distributed to expert 

individuals in order to devise a suitable model for 

location of urban green spaces. Pairwise 

comparisons were carried out on proposed sites by 

considering every criterion with special emphasis 

on quality factors.  The comparisons were based on 

fuzzy indexes provided in table 1. 

 The followings are two samples of the 

questions on the questionnaire. 

 

Question 1: How significant is factor 1 relative to 

factor 2? 

 

   

                                                                    1                                                       𝑖𝑓  𝑚2 ≥ 𝑚1    

 V M2 ≥ M1 =                                                                                                                                   (8) 

                                 
𝑙1 −  𝑢2 

 𝑙1 −  𝑢2 +   𝑢1 −  𝑙2 
                              𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
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Question 2: What is the priority of site 1 vis-à-vis 

site 2 over factor 1? 

 

 Questions were organized in a table before 

distribution to the experts.  These questions are 

identical for both classical AHP and fuzzy AHP.  

The significance weights are calculated by using the 

method proposed for each approach. 

 For example, contiguity and accessibility 

are reported as weak when comparing site 1 with 

site.  The number reported in the table for this 

comparison is (2/3, 1, 3/2).  It means that the 

accessibility of site 2 is more suitable than site 1.  

The suitability is presented by triangular fuzzy 

numbers.  Similarly, answers obtained from thirty 

questionnaires were evaluated using fuzzy AHP 

formulas. 

 Respondents had one week to fill out the 

questionnaires.  This time was given to provide 

enough time to experts to visit the site and evaluate 

their location of criteria.  The results of analysis are 

presented in the next table. 

 Criteria were identified and compared for 

best fit according to fuzzy AHP method.  The criteria 

were calculated by using the relevant process and 

classified based on the given hierarchy.  

 The following calculations were performed 

to obtain significance numbers for the first level.   

Step1:

 

 

   = (79.36, 98.75, 123.05) 

    = (0.01, 0.01, 0.013) 

S1=  = (10.17, 13, 15.5)  (0.0.01, 0.0.01, 0.013) = 

(0.083, 0.132, 0.195)  

S2=  = (14, 17, 20.5)  (0.0.01, 0.0.01, 0.013) = (0.114, 0.172, 0.258)  

S3=  = (14.07, 17.5, 21.17)  (0.0.01, 0.0.01, 0.013) = (0.114, 0.175, 0.267)  

S4=  = (7.34, 9.58, 12.69)  (0.0.01, 0.0.01, 0.013) = (0.60, 0.97, 0.160)  

S5=  = (8.19, 9.83, 12.07)  (0.0.01, 0.0.01, 0.013) = (0.67, 0.100, 0.152)  

S6=  = (7.40, 9.17, 11.97)  (0.0.01, 0.0.01, 0.013) = (0.60, 0.93, 0.151)  

S7=  = (5.64, 7.17, 9.47)  (0.0.01, 0.0.01, 0.013) = (0.46, 0.73, 0.119)  

S8=  = (6.80, 8.17, 9.97)  (0.0.01, 0.0.01, 0.013) = (0.55, 0.83, 0.126)  

S9=  = (5.75, 7.33, 9.73)  (0.0.01, 0.0.01, 0.013) = (0.47, 0.74, 0.123)  

 

Step2: Using these vectors, 

V(S1>S2) = 0.67 ; V(S1>S3) = .064; V(S1>S4)= 1; V(S1>S5)= 1; V(S1>S6)= 1; V(S1>S7)= 1; V(S1>S8)= 1; 

V(S1>S9)= 1 

………… 

V(S9>S1)= 0.41;V(S9>S2) = 0.08 ;V(S9>S3) = .007;V(S9>S4)= 0.73;V(S9>S5)= 0.69;V(S9>S6)= 0.77; V(S9>S7)= 

1; V(S9>S8)= 0.89;  

 

Step3: Thus the weight vector from step2 is found as: 

 = (0.64, 0.97, 1, 0.36, 0.33, 0.30, 0.05, 0.11, 0.07)  

 

 Step4: With normalize, (0.167, 0.253, 0.262, 0.095, 0.086,.079, 0.012,.028,0.020) 

With similar calculate for each of items related with 9 factors. (Table2)  
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Table 2- Matrix of criteria based on EA method - AHP Fuzzy 

 

 

Table 3 provides a sample calculation for fuzzy evaluation matrix. 

 

Table 3 - Importance coefficient of criteria and alternatives- AHP fuzzy 

 

 

Conclusions  

1. The current policy in urban design is to give 

equal weight to quality factors compared to the 

quantitative factors that traditionally have been 

used to evaluate types of green spaces to meet 

various needs of target users. 

2. Site selection based on proper quality criteria is 

a part of the location of requirements for urban 

green space. 

3. Consideration of quality criteria makes it easier 

to achieve location of objectives for urban 

Criteria

Aesthetics 1.00 1.00 1.00 0.67 1.00 1.50 1.50 2.00 2.50 0.67 1.00 1.50 0.67 1.00 1.50 1.50 2.00 1.50 2.50 3.00 3.50 1.00 1.00 1.00 0.67 1.00 1.50

Safety 0.67 1.00 1.50 1.00 1.00 1.00 0.67 1.00 1.50 3.50 4.00 4.50 2.50 3.00 3.50 0.67 1.00 1.50 1.50 2.00 2.50 2.50 3.00 3.50 1.00 1.00 1.00

Sustainability 0.40 0.50 0.67 0.67 1.00 1.50 1.00 1.00 1.00 2.50 3.00 3.50 1.50 2.00 2.50 2.50 3.00 3.50 2.50 3.00 3.50 1.50 2.00 2.50 1.50 2.00 2.50

Connectivity and accessibility 0.67 1.00 1.50 0.22 0.25 0.29 0.29 0.33 0.40 1.00 1.00 1.00 0.67 1.00 1.50 0.67 1.00 1.50 0.67 1.00 1.50 2.50 3.00 3.50 0.67 1.00 1.50

Legibility 0.67 1.00 1.50 0.29 0.33 0.40 0.40 0.50 0.67 0.67 1.00 1.50 1.00 1.00 1.00 2.50 3.00 3.50 1.00 1.00 1.00 1.00 1.00 1.00 0.67 1.00 1.50

Dependency 0.67 0.50 0.67 0.67 1.00 1.50 0.29 0.33 0.40 0.67 1.00 1.50 0.29 0.33 0.40 1.00 1.00 1.00 0.67 1.00 1.50 0.67 1.00 1.50 2.50 3.00 3.50

Desirability 0.29 0.33 0.40 0.40 0.50 0.67 0.29 0.33 0.40 0.67 1.00 1.50 1.00 1.00 1.00 0.67 1.00 1.50 1.00 1.00 1.00 0.67 1.00 1.50 0.67 1.00 1.50

Biodiversity 1.00 1.00 1.00 0.29 0.33 0.40 0.40 0.50 0.67 0.29 0.33 0.40 1.00 1.00 1.00 0.67 1.00 1.50 0.67 1.00 1.50 1.00 1.00 1.00 1.50 2.00 2.50

Adaptability 0.67 1.00 1.50 1.00 1.00 1.00 0.40 0.50 0.67 0.67 1.00 1.50 0.67 1.00 1.50 0.29 0.33 0.40 0.67 1.00 1.50 0.40 0.50 0.67 1.00 1.00 1.00

weight
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0.167 0.253 0.262 0.095 0.086 0.079 0.012 0.028 0.02
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Aesthetics Safety Sustainability

Connectivity 

and 

accessibility

Legibility Dependency Desirability Biodiversity Adaptability Result

Weight 0.167 0.253 0.262 0.095 0.086 0.079 0.012 0.028 0.020

Site1 0.217 0.144 0.195 0.290 0.228 0.264 0.220 0.201 0.285 0.205

Site2 0.297 0.220 0.226 0.173 0.301 0.242 0.245 0.324 0.257 0.243

Site3 0.277 0.255 0.211 0.196 0.203 0.283 0.289 0.124 0.101 0.233

Site4 0.142 0.196 0.168 0.115 0.102 0.105 0.083 0.262 0.303 0.159

Site5 0.017 0.087 0.184 0.212 0.093 0.082 0.128 0.033 0.044 0.111

Site6 0.050 0.099 0.016 0.014 0.073 0.025 0.035 0.056 0.009 0.049

Criteria

Alternatives
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green spaces that are more congruent with 

environmental protection requirements. 

4. Location of urban green spaces are a fuzzy 

decision making problem that involves 

judgment about many quality factors. This 

study presented a multi criteria decision making 

method established based on fuzzy 

mathematical analysis method.  This method 

improves the certainty of decision making. 

5. An evaluation model can be made by using a 

systematic analytical method intended to 

evaluate the relation between factors, layers, 

and sub factors that are effective in location of 

urban green spaces. 

6. Meeting the study objectives in location of 

urban green spaces based on expert opinions 

and careful planning required many details.  

Using different method before offering a 

suitable design may be beneficial in obtaining 

useful results and improving productivity.  
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Abstract: Toxic epidermal necrolysis (TEN) is a rare, but life-threatening drug allergy that results in death in 
approximately 25-50 % of patients. There is still controversy over whether the performance of a severity-of-illness 
score specified TEN (SCORTEN) accurately predicts mortality or if treatment interventions such as corticosteroid or 
intravenous immunoglobulin (IVIg) could alter mortality. Our purpose was to identify prognostic factors and to 
assess SCORTEN. Charts of 26 patients aged 54.1 years, admitted to the hospitals (2004–2012) with toxic epidermal 
necrolysis were reviewed. SCORTEN was associated with a higher mortality rate and the areas under the receiver-
operating characteristic curves were 94.5%. The presence of comorbidity, and/or gout, diabetes, higher SCORTEN, 
statistically significantly increased risk of death. The corticosteroids therapies had the trend to increase the mortality 
for TEN. IVIg and surgical debride did not significantly alter mortality.  
[Chun-Te Lu, Chih-Sheng Lai, Wen-Hsiang Chien, I-Chen Chen, Jung-Hsing Yen, Ding-Yu Song, Yu-Wen Tang, and 
Yeo Kai-Jieh. Identifying Prognostic Factors for Toxic Epidermal Necrolysis. Life Sci J 2012;9(4):4009-4012] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 
 
Keywords: Toxic epidermal necrolysis (TEN), Seven independent prognostic factors of toxic epidermal necrolysis 
(SCORTEN), mortality, complications. 
 
1. Introduction 

Toxic Epidermal Necrolysis (TEN) is a drug-
related skin conditions with epidermal detachment of 
the skin and mucosal erosions (Figure 1) caused by 
sudden apoptosis of keratinocytes [1-3]. TEN with a 
mortality rate of 25-50% [4]. A severity-of-illness 
score specified for TEN, SCORTEN, was developed 
in 2000 [5]. The investigations of SCORTEN 
conducted in Asian with TEN were still sparse and 
whether the IVIg or corticosteroids have the 
therapeutic effectiveness is still in question [6,7]. The 
goal of this study is to identify the prognostic factors, 
to investigate the therapeutic efficacy of 
corticosteroids and IVIg, and to evaluate the 
performance of SCORTEN in two medical centers in 
Taiwanese patients with TEN. 
2. Methods 
Patients and data collection 

Medical charts of all consecutive patients 
admitted to the burn unit at Taichung Veterans 
General Hospital and intensive care unit at Chung 
Shan Medical University Hospital, Taiwan from 
January 2004 to January 2012 were retrospectively 
reviewed. Patients were eligible if the discharge 
diagnosis was toxic epidermal necrolysis. The 
diagnosis was confirmed by clinical manifestations, 
or skin biopsy showing full thickness necrosis of the 

epidermis and a negative direct immunofluorescence 
test.  

 
Figure 1: Clinical pictures of toxic epidermal 
necrolysis 
 
Table 1 Demographic variables for patients in this study (n=26) 
Demographic criteria No. (%) 
Female 9 (34.6) 
Male 17 (65.4) 
Survive 15 (57.7) 
Dead 11 (42.3) 
Age* 54.1 (24.6) 
Body surface area involved (%)* 57.7 (15.8) 
SCORTEN* 3.1 (1.3) 
Days in hospital* 19.2 (13.6) 
Comorbidity 15 (57.7) 
Corticosteroids 4 (15.4) 
IVIg   1 (3.8) 
Surgical debride 13 (50) 
Supportive 21 (80.8) 

*mean (standard deviation) 
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Statistical analysis 

Data were analyzed using SAS 9.1.3 (SAS 
Institute, Cary, NC, USA) and SPSS 13.0 (SPSS Inc., 
Chicago, IL, USA) software. Patients who died 
during hospitalization were compared with those who 
did not by using Fisher’s exact probability test for 
nominal variables, and unpaired two-tailed t test for 
continuous variables. Differences were considered 
significant at p < 0.05. The expected mortality rate 
predicted by the SCORTEN was calculated using the 
formula: P (death) = elogit/1 + elogit where logit = 
−4.448 + 1.237(SCORTEN) [5]. The standardized 
mortality ratio (standardized mortality ratio = Σ 
observed deaths/Σ expected deaths) was used to 
determine whether there was a significant difference 
between observed and expected mortality on the first 
day of admission. Predictive accuracy of the logistic 
regression models was assessed by receiver-operating 
characteristic (ROC) curves and the area under the 
curve (AUC). Kaplan-Meier curves were constructed 
to evaluate the actuarial risk of death relative to 
treatment regimen. The log-rank test was used to 
compare treatment regimens relative to survival. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Results and Discussions 

A total of 26 patients (9 female, 17 male) with 
mean age 54.1 years old were enrolled (Table 1). 
Four (15.4%) received corticosteroids, 13 (50%) 
received surgical debride, and 1 (3.8%) received 
treatment with IVIg. As in Table 2, 11 patients 
(42.3%) died of TEN, which is comparable to the 
average TEN mortality rate published in the literature 
[8-11]. Seven independent prognostic factors of toxic 
epidermal necrolysis was calculated (SCORTEN) 
(Table 3) [5,7]. 

 
Table 3. SCORTEN* 
Prognostic factor 1 0 

Age (yr) ≧40 ＜40 

Heart rate (/min) ≧120 ＜120 

Detached body surface (%) ＞ 10 ≦10 

Serum glucose (mg/dL) ＞ 252 ≦252 

Serum urea nitrogen (mg/dL) ＞ 27 ≦ 27 

Serum bicarbonate (mmol/L) ＜ 20 ≧20 

Malignancy Yes No 

*Seven independent prognostic factors of toxic 
epidermal necrolysis (SCORTEN) 
 

Table 2. Patient detail characteristics in this study 
No. Age 

(yrs) 
Sex Cause Onset 

(day) 
Hospital 
Stay(day) 

Treatment SCORTEN Mor-
tality 

1 84 F Allopurinol 1 7 Supportive 5 yes 
2 73 M Sulpyrine 0 15 Supportive 3 yes 
3 66 M Acetylsalicylic acid 1 9 Supportive 5 yes 
4 55 M Piperacillin 1 2 Supportive 4 yes 
5 62 M Chinese herbal medicine 0 7 Corticosteroid 5 yes 
6 83 M Allopurinol 0 5 Supportive 5 yes 
7 44 M Sulfonamide 1 15 Corticosteroid 3 yes 
8 62 F Thalidomide 0 29 Supportive 5 yes 
9 67 F Cephalexin 0 45 Corticosteroid 4 yes 
10 75 M Carbamazepine 1 9 Supportive 4 yes 
11 82 M Mefenamic acid 1 9 Supportive 4 yes 
12 75 F Allopurinol 0 17 Supportive 3 no 
13 81 M Ketorolac tromethamine 0 10 Corticosteroid 3 no 
14 20 M Ketorolac tromethamine 0 13 IVIg* 1 no 
15 89 M Mefenamic acid 0 14 Supportive 2 no 
16 34 F Ibuprofen 0 35 Supportive 3 no 
17 23 F Chinese herbal medicine 0 20 Supportive 2 no 
18 31 F Ibuprofen 0 27 Supportive 3 no 
19 10 M Ibuprofen 0 30 Supportive 2 no 
20 49 M Carbamazepine 0 10 Supportive 2 no 
21 69 M Ketoprofen 0 42 Supportive 4 no 
22 16 F Naproxen 0 19 Supportive 1 no 
23 38 F Carbamzepine 0 15 Supportive 1 no 
24 62 M Penicillin 0 58 Supportive 2 no 
25 11 M Chinese herbal medicine 1 21 Supportive 3 no 
26 46 M Phenytoin 16 3 Supportive 0 no 
*IVIg: Intravenous immunoglobulin 
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One patient had SCORTEN of 0, three patients 
had SCORTEN of 1, five patients had SCORTEN of 
2, seven patients had SCORTEN of 3, five patients 
had SCORTEN of 4, and five patients with a 
SCORTEN of 5 (Table 4). In order to analyze how 
accurately SCORTEN predicted mortality in our 
study, we compared the probability of death for each 
patient to a logistic model of the patient’s actual 
death status. The probability of death for each patient 
was calculated using the same logistic regression 
equation created by Bastuji-Garin et al. [4,5].  

 

Table 4 SCORTEN on admission 

 
 Predicted 

mortality￥ 

Actual 
mortality 

 
No. of 
patients 

% No. of 
deaths 

% No. of 
deaths 

SCORTEN      
0 1 1.2 0.01 0 0 
1 3 3.9 0.12 0 0 
2 5 12.2 0.61 0 0 
3 7 32.4 2.27 28.6 2 
4 5 62.2 3.11 80.0 4 
5 5 85.0 4.25 100.0 5 
6 0 95.1 0 0 0 
7 0 98.5 0 0 0 

Total 26  10.37  11 

￥Values predicted by the SCORTEN with the 

formula P (death)=elogit/1+elogit where logit=-
4.448+1.237(SCORTEN). 
 

 
Figure 2: ROC curve for SCORTEN, comorbidity, 
diabetes, gout, corticosteroids, surgical debride, and 
IVIg. 
 

Figure 2 shows an ROC curve. An AUC of 1 
indicates a perfect test, or perfect accuracy (100%), 
whereas an AUC of 0.5 means that the test is no 
better than a random guess (50%-50%). In this study, 
the AUC for the variable SCORTEN on admission 
was 0.945, showing excellent correspondence 

between observed and predicted mortality. The AUC 
was 0.788 (comorbidity), 0.636 (diabetes mellitus), 
0.603 (gout), 0.603 (corticosteroids), 0.539 (surgical 
debride), and 0.467 (intravenous immunoglobulin). 
Although the corticosteroids therapies that were 
reported to reduce morbidity and improve outcome of 
TEN patients [12,13], we found that corticosteroids 
had the trend to deteriorate the mortality of patients 
with TEN (p=0.17) (Figure 3). 

 

 
Figure 3: Kaplan-Meier survival curves by 
corticosteroids treatment 
 
4. Conclusion 
        In conclusion, mortality in our retrospective 
case-control study was similar to what has been 
described in the literature. SCORTEN was confirmed 
as an accurate predictor of mortality in our study. 
New information from this analysis shows worse 
mortality if patients had the presence of additional 
comorbidities including diabetes and gout; the 
addition of these comorbidities to SCORTEN also 
improved its predictive ability. The corticosteroids 
therapies might increase the mortality for TEN. 
Surgical debride and IVIg did not significantly alter 
mortality. 
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Abstract: Objectives: Epidemiological studies of statins have suggested a link between statin therapy and a 
decreased risk of bacterial infection. It has been proposed that the mechanism underlying this protective effect of 
statins relates to their known immunomodulatory and anti-inflammatory effects. The aim of this study is to explore 
the antibacterial effect of atorvastatin, and its immunomodulation effect on tumor necrosis factor alpha, TNF α, and 
C reactive protein, CRP. Method: 20 serum samples were collected from patients who were under therapy with 
Atorvastatin for more than three months and 10 serum samples from control group who do not administer any 
statins. The serum samples were analyzed for TNF α quantitatively using ELISA kit and CRP semi quantitatively by 
agglutination kit. The antibacterial effect was tested against five clinical isolates for each of E. coli, S. 
aureus,Proteus sp., and Bacillus sp. Results: the concentration of TNF α and CRP were significantly decreased than 
the control group. Atorvastatin showed significant antibacterial effect against the tested bacterial isolates compared 
to that of the control except for Proteus sp. in addition to its effect on lipids profile. Conclusion: Atorvastatin shows 
antibacterial effect & reduces serum concentrations of TNF α & CRP, but still future studies are recommended to 
elucidate mechanism (s) by which atorvastatin is inducing its antibacterial effects. 
[Elahe Ahmadalizadeh. Antimicrobial Effect and Immunomodulation of Atorvastatin. Life Sci J 2012;9(4):4013-
4016]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 598 
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1. Introduction 
 Statins are a class of lipid lowering drugs 
that inhibit 3- hydroxy-3-methylglutaryl coenzyme A 
(HMG-CoA) reductase leading to decreased 
cholesterol and isoprenoid synthesis. Several recent 
studies have shown a link between statin use and a 
decreased risk of sepsis and inflammation. Statins 
possess a number of pleiotropic effects that are 
thought to have a beneficial effect on the cascade of 
detrimental events that characterize the sepsis 
syndrome (Kouroumichakis et al., 2011). Statins have 
also been shown to decrease production of 
proinflammatory cytokines such as tumor necrosis 
factor α (TNF-α), interleukin- 1 (IL-1), and IL-6 
present during sepsis (Zhang et al., 2005). TNF α is a 
central mediator that stimulates leukocytes and 
vascular endothelial cells to release other cytokines to 
express cell- surface molecules that enhance 
neutrophil- endothelial adhesion at sites of infection, 
and to increase prostaglandin and leukotriene 
production (Anas et al., 2010), so it was chosen to be 
determined in this study. There are some data that 
suggest that statins interfere with the recognition of 
microbial products by immune cells thus depressing 
the inflammatory cascade (Weitz-Schmidt et al., 
2001). Another mechanism was suggested by 
Jerwood & Cohen (2008) that it would be due to 
direct antimicrobial effect. 

Nine cohort studies addressed the effect of 
statins on various types of infection: bacteremia (n = 

3), pneumonia (n = 3), sepsis (n = 2), and bacterial 
infection (n = 1).(Tleyjeh et al., 2009). The aim of 
this study was to assess the direct antibacterial effect 
of Atorvastatin and immunomodulation on TNF-α 
and CRP in addition to its effect on lipids profile. 
 
2. Materials & Methods: 
Antibacterial effect: 
 It was done according to the method 
described by Jerwood and Cohen (2008). Briefly 
twenty bacterial isolates, (Bacillus sp., methicillin 
resistant Staphylococcus aureus, E. coli and Proteus 
mirabilis) were recovered from frozen or ambient 
saves by spreading on blood agar plates and inspected 
for contamination after overnight incubation. The test 
organisms from these plates were made up to a 
turbidity equivalent to that of a 0.5 McFarland 
standard then diluted 1:100 in Mueller–Hinton broth. 
These inocula were prepared immediately prior to 
each experiment. Testing was by a method based on 
the classical microtitre broth dilution recommended 
by the CLSI (formerly the NCCLS). Atorvastatin was 
obtained from the manufacturer as pure drug and 
dissolved in methanol to give an initial concentration 
of 1 g/L. The first test well therefore contains a 
concentration of 500 mg/L after the addition of isolate 
broth. There were eight further wells tested, each with 
half the concentration of the previous and the 
concentration in the final well tested was 7.8 mg/L. 
The trays were read after 18–24 hrs of incubation at 
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37˚C in air. Positive growth and negative sterility 
controls, and a methanol control were included on 
each microtitre tray. The MIC of the statin was taken 
to be that at which there was no visible growth. 
Tests applied on serum: 
 Twenty patients who were under atorvastatin 
treatment for more than three months were chosen as 
the test group and ten normal people were chosen as 
the control group. Briefly ten milliliters of venous 
blood was collected from both groups and the 
following tests were applied: 
 
Effect on TNF- α: 
 TNF-α was measured quantitatively by 
Orgenium Laboratories human TNF-α ELISA kit 
according to the manufacturer's instructions. 
Briefly,prepare all reagents, samples and standards. 
Add 50 ul standards (starting from 500 pg/ml), test 
samples and sample diluents as a blank into the 
appropriate wells of the strips. Incubate one hour at 
room temperature then wash 5 times. Add 50 ul ready 
for use biotin antibody promptly to each well, 
incubate 30 minutes at room temperature then wash 5 
times. Add 50 ul ready to use HRP- streptavidin 
solution,incubate for 30 minutes at room temperature 
then wash 5 times. Add 50 ul TMB substrate 
solutions to each well, incubate 20 minutes at room 
temperature. 

Finally add 25 ul stop solution to each well, 
read at 450 nm against 630 nm immediately. 
Calculation of the result is done by construction of a 
standard curve which is generated by plotting optical 
density for each of the standard concentrations versus 
the corresponding TNF α concentration. The 
concentration read from the standard curve must be 
multiplied by the dilution factor. 
 
Effect on CRP: 
 CRP was measured semi quantitatively by 
CRP- latex slide agglutination, (SPINREACT, S.A.U 
Ctra. Santa Coloma, Spain), according to the 
manufacturer's instructions. Briefly make serial 
dilutions of the sample in 9 g/l saline solution of the 
sample and one drop of each positive and negative 
control into separate circles on the slide test. Add one 
drop (50 ul) next to the sample to be tested. Mix the 
drops with different stirrers for each sample to be 
tested. Place the slide on mechanical rotator at 80-100 
r.p.m. for two minutes. Examine microscopically the 
presence of or absence of visible agglutination 
immediately after removing the slide from the rotator. 
The presence of agglutination indicates a CRP 
concentration equal or greater than 6mg/l. the titre is 
defined as the highest dilution showing a positi e 

result. The approximate CRP concentration in the 
patient serum is calculated as 6 X CRP titre = mg/l.  
 
Determination of lipids profile: 

a) Measurement of Triacylglycerols (TAG): 
b) The TAG levels were determined according to 

the method of Siedel et al. (1983) using 
diagnostic kit provided by Spectrum 
Diagnostics (Egypt).  

c) Measurement of Total Cholesterol (TC): The 
TC levels were determined according to the 
method of Richmond, (1973) using diagnostic 
kit provided by Spectrum Diagnostics (Egypt). 

d) Measurement of High Density Lipoprotein-
Cholesterol (HDL-C) The HDL-C levels were 
determined by Spectrum Diagnostics kits 
according to the method of Burstein et al. 
(1970). 

e)  Measurement of Low Density Lipoprotein-
Cholesterol (LDL-C) Serum LDL-C levels 
were determined according to the method of 
Richmond (1973) using diagnostic kit provided 
by Biosystem (Egypt). 

Statistical analysis was done by SPSS 17.0 
programme. to determine if there was significant 
difference between the test group and the control 
group. 
 
3. Results: 
 Antibacterial effect There is significant 
difference between MIC of atorvastatin and that of 
methanol (Control) as shown in tables (1& 2). On the 
contrary, Atorvastatin has no effect on Proteus sp. as 
the mean MIC of atorvastatin was the same as 
methanol. 
 
Effect on TNF α: 
 Atorvastatin significantly reduced the 
concentration of TNF- α in serum of patients treated 
with it compared to the control group. Results are 
shown in table (3). 
 
Effect on CRP: 
 CRP concentration in serum of patients 
treated with Atorvastatin was significantly reduced 
than the control group. Results are shown in table (3). 
Effect on Lipids Profile: 

Atorvastatin significantly affected the 
concentration of cholesterol, HDL & LDL, while it 
has no significant effect on triglyceride (Tables 4 & 
5). 
 
4. Discussion: 

Statins have a proven role in cardiovascular 
patients primarily via their cholesterol-lowering 
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ability but also possess antiinflammatory and 
immunomodulatory pleiotropic effects that have been 
postulated to be beneficial in patients with sepsis 
and/or infection. 

This study was done to assess that the 
antibacterial effect of Atorvastatin is due to 
immunomodulatory effect, especially on TNF- α, or 
due to its direct antibacterial effect. HMG-CoA 
reductase, the target of statins, is essential in 
prokaryotes but it is required for the biosynthesis of 
isoprenes, not sterols as in eukaryotes. 
Furthermore,the bacterial HMG-CoA reductase is of a 
different structural class with an affinity for statins 
that is _10 000 times weaker than the enzyme found 
in eukaryotes (Friesen & Rodwell, 2004) Thus, it is 
highly unlikely that the antimicrobial effect we have 
seen can be attributed to a known mechanism of 
action of statins. 

In another work, statins decreased lipopoly 
saccharide toxicity by reduction of NF- Kappa B 
activation and subsequent release of TNF by 
modulating 3- hydroxyl – 3- methylglutaryl 
coenzyme A reductase activity (Fraunberger et 
al.,2009). This work is in agreement with this study 
as TNF is significantly decreased in the test group 
than in the control group (Table 3). A meta-analysis 
regarding the use of statins for the prevention and 
treatment of infections has indicated that the use of 
statins might be beneficial ((Tleyjeh et al., 2009). 
Several mechanisms could explain this protective 
effect. Statins are known to have immunomodulatory 
properties (Kwak et al., 2000). In contrast some 
studies stated that the antimicrobial effect of statins is 
due to direct effect; Lovastatin reduces the 
intracellular growth of Salmonella typhimurium 
(Catron et al., 2004); and reduces HIV-1 viral load 
(del Real et al., 2004). Fluvastatin significantly 
reduces cytomegalovirus DNA concentration and 
production of viral particles (Potena et al., 2004). 
Similarly, a number of studies have found that statins 
exhibit direct antifungal activity (Gyetvai et al., 
2006). 

Atorvastatin has an unexpected antimicrobial 
effect in vitro but requires concentrations that are far 
higher than are probably achieved in vivo with 
traditional indications for statins. Therefore, statins 
probably do not exert a significant antimicrobial 
effect in patients. However, since multiple dose 
statins are known for their favorable effect on the 
course of bacterial infections (Thomsen et al., 2006), 
it is possible that statins undergoes accumulation at 
target human tissues upon multiple dosing, or there 
could be a formation of relevant breakdown products 
in vivo. Other possible mechanisms could be related 
to the pleiotropic properties of statins. For 

example,multiple statins including atorvastatin and 
simvastatin, were shown to be cytotoxic, to suppress 
cells growth, and to promote apoptosis (Muck et al., 
2004; Yamazaki et al., 2006; Tapia-Perez et 
al.,2011). It is possible that the currently reported 
antibacterial activity of statins is related to such 
effects. 

Results of the current work showed that 
Atorvastatin has antibacterial effect against Bacillus 
sp. , Staph. aureus and E. coli, but it showed no 
activity against Proteus sp. 

Also Atorvastatin decreased serum concentration 
of TNF α and CRP in patients treated with it in 
addition to its effect on lipids. In conclusion future 
studies are recommended to elucidate mechanism (s) 
by which atorvastatin is inducing its antibacterial 
effects. 
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Abstract In the present study, the protective effect of garlic against cypermethrin -induced lung toxicity was studied. 
Adult male mice (N=20) with average weight 18- 20 g were used in the study. Animals were divided into four groups 
of 5 each: group I control received corn oil; group II received cypermethrin (2.8 mg/kg BW) in corn oil. Group III 
received garlic (500 mg/kg BW); group IV received both cypermethrin and garlic. All treatments were given by oral 
gavage for 14 days. The results showed that cypermethrin increased thiobarbituric acid-reactive substances (TBARS) 
and decreased activities of the antioxidant enzymes (GST: glutathione S – transferase; -SH group; SOD: superoxide 
dismutase). Lung injury was confirmed by histopathological changes. Animals treated with garlic and cypermethrin 
together showed that lung TBARS returned to the control level which indicating a protective effect of garlic. Also, 
garlic was able to increase the reduced activities of the antioxidant enzymes induced by cypermethrin. In addition, 
garlic protected the lung from histological changes induced by cypermethrin. In conclusion, garlic was found to 
provide protective effect against and cypermethrin induced damage in mice alveoli and bronchioles with the 
attenuation of the oxidative stress and the preservation in antioxidant enzymes. It could be advised as an as Therefore 
this effective dietary supplements in developing countries where pesticide pollution is high. 
[Turki M. Al- Shaikh. Protective antioxidant effect of garlic against cypermethrin induced lung toxicity in adult 
male mice: Biochemical and Histopathological studies. Life Sci J 2012;9(4):4017-4025]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 599 
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1. Introduction 

The potency of garlic (G) (Allium sativum) 
has been acknowledged for 5000 years. In ancient 
times, the Babylonians, Egyptians, Phoenicians, 
Vikings, Chinese, Greeks, Romans and Hindus used 
garlic frequently as a remedy for many diseases 
(Block, 1985). Garlic, one of the best-researched 
herbal remedies, holds a unique position in history, 
traditionally employed to treat infection, colds, 
diabetes, heart disease, and it has been evaluated for 
lowering blood pressure, cholesterol, and glucose 
concentration, as well as for the prevention of 
arteriosclerosis and cancer, garlic consumption 
inversely correlates with the risk of oral, stomach, 
esophageal, colon, and prostate cancers (Tsai et al., 
2012). In the recent time, there has been growing 
interest in exploiting the biological activities of 
different ayurvedic medicinal herbs, due to their 
natural origin, cost effectiveness and lesser side 
effects (Naik et al., 2003; Sharma et al., 2010). 
Studies carried out on garlic constituents have 
reported the presence of two main classes of 
antioxidant components, namely flavonoids and 
sulfur-containing compounds (diallyl sulfide, 
trisulfide and allyl-cysteine) (Kodera et al., 2002; 
Bozin et al., 2008). In addition to sulfur-containing 
compound, garlic is also rich in trace elements and 
zinc, manganese, copper, selenium, and iodine are 
556.1, 446.9, 143.3, 5.5 and 2.5 µg/ 100 g fresh garlic 

respectively (Gorinstein et al., 2005). Over 70 fatty 
acids have been determined, with linoleic (46 -53%), 
palmitic (20 - 23%), oleic (4 -13%), and alinolenic (3-
7 %) acids being most abundant, accounting for 80% 
of the total lipids (Tsiaganis et al., 2006).The protein 
content of raw garlic ranges from 2.6% to 3.0%, 
depending on the variety of garlic. The average 
content of free amino acids is 2.13%. Concentrations 
of dietary fiber and total tocopherols in raw garlic are 
2310 and 103.1 mg/100 g fresh weight, respectively. 
Ascorbic and total polyphenols levels are 73.6 and 1.9 
mg in 100 g dry weight (Gorinstein et al., 2008).  

Garlic extract boosts some immune functions 
and selectively kills cancer cells by apoptosis (Ban et 
al., 2007;.Shukla and Kalra, 2007) Also garlic 
prevents many types of cancer by disabling free 
radicals (Ide and Lau, 1997; Das and Saha, 2009). 
Free radicals are defined as species having one or 
more unpaired electrons which make them unstable 
and highly reactive. Among the most common 
oxygen free radicals are the superoxide anion (O2

· -), 
the hydroxyl radical (·OH) and peroxyl radicals 
(ROO·). Other kinds of ROS are not free radicals, the 
most important one being hydrogen peroxide (H2O2). 
The sources of the O2

·- are dioxygen-reducing 
enzymes such as NADPH oxidases, xanthine oxidase, 
monoamine oxidase, prostaglandin synthases (Peyrot 
and Ducrocq, 2008). To neutralize free radicals and 
counteract the detrimental effect of ROS, cells 
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express a wide array of endogenous antioxidant 
enzymes. These include “direct antioxidants,” such as 
superoxide dismutases (SODs), catalase, and 
glutathione peroxidase, as well as “indirect” 
antioxidant enzymes, such as glutathione S-
transferases (GSTs), metallothioneins, and 
NADPH:quinine oxidoreductase (Cho et al., 2006 ; 
Wesselkamper et al., 2006). Proper regulation of 
these antioxidant enzymes is essential for mammals to 
maintain balances between oxidants and antioxidants 
(Gong et al., 2009). 
 The lung is an organ susceptible to oxidative 
stresses that are derived from oxygen or inflammatory 
responses (Chow et al., 2003; Nakamura et al., 2005). 
The imbalance of oxidants and antioxidants plays an 
important role in the development of various 
pulmonary diseases, such as acute respiratory distress 
syndrome and chronic obstructive pulmonary disease 
(Christofidou-Solomidou and Muzykantov, 2006; 
Rahman, 2008; Gong et al., 2009). 
 The widespread use of pesticides in public 
health protection and agricultural programs has 
caused severe environmental pollution and health 
hazards, particularly in developing countries, 
including cases of severe acute and chronic human 
and animal poisoning as well as damage to other non-
targeted organisms (Assayed et al., 2010 a). 
Cypermethrin is a type II pyrethroid compound 
classified as a toxicity class III chemical (Borges et 
al., 2007). Cypermethrin is one of the most common 
contaminants in the ecosystem. Recently, there are 
many studies concerning the role of cypermethrin 
exposure on the induction of oxidative stress (Jin et 
al., 2011; Hussiena et al., 2011). The toxic effects of 
oxygen free radicals and reactive oxygen compounds 
can lead to a wide variety of health hazards, including 
aging, cancer, atherosclerosis, viral infections, stroke, 
myocardial infarction and arthritis (Ames et al., 
1993). During pyrethroid metabolism, reactive 
oxygen species (ROS) are generated and result in 
oxidative stress in intoxicated animals (Kale et al., 
1999). Toxicants may produce oxidative stress by 
direct biotransformation to electrophilic or free 
radical intermediates, inducing or altering enzymatic 
system within the cell such as cytochrome P-450 
within the peroxisomes and mitochondria, generating 
free radicals and depleting or inhibiting normal 
enzymatic and nonenzymatic antioxidant systems 
which scavenge the free radicals and protect the cell 
or overburden the repair mechanisms within the cell 
(Datta et al., 1992 ; Retter, 1993 ; Stephen et al., 1997 
; Salah et al., 2009). Cells have enzymatic and non-
enzymatic scavenger systems against these free 
radicals. Nevertheless, if free radical production and 
scavenger systems somehow become unbalanced, 
cells are exposed to oxidative damage resulting in cell 

injury (Parinandi et al., 1990; Griesmacher et al., 
1995). 

This study aimed to evaluate (1) the 
influence of cypermethrin on antioxidant enzymes 
and hist pathological changes in lung tissue in male 
mice, (2) the protective role of garlic in alleviating the 
deteriorating effect of cypermethrin on lung function 
and structure. 
  
2. Material and methods 
2.1. Cypermethrin 

Cypermethrin was obtained from one of the 
stores that sell pesticides in Jeddah, one of the import 
of the Saudi Company delta Chemical Industries. It is 
used in controlling insects, ticks, beetles, butterflies 
and larvae and is also used in crops, cotton, grain, 
ornamentals, potatoes and other vegetables, and 
appreciates the active ingredient pesticide by 10%. 

 
2.2. Garlic 

Garlic extraction was performed according 
to the earlier described methods (Batirel et al., 1996; 
Saner et al., 2003). Briefly, garlic bulbs (30 g) were 
crushed in distilled water (60 ml) and squeezed 
through a double cheese cloth and aliquots were 
stored at −20 ◦C till further use. Each ml of the 
extracted aliquot was equivalent to about 500 mg of 
garlic (Flora et al., 2009).  

  
2.3. Experimental design 

In this study 20 adult males of albino mice 
(MF1) were used. Animals were purchased from the 
King Fahd Center for Medical Research, King 
Abdulaziz University in Jeddah. They were nearly of 
equal average weights (31 2 g). The animals were 
acclimatized for 7 days prior to their use in 
experiments and housed in stainless steel cages in an 
air-conditioned room maintained at 25±2 ◦C and 12 h 
with alternate day and night cycles. Mice were then 
divided into four groups of five mice each and were 
treated as below for the period of 2 weeks: 
 Group I: control (treatment corn oil, drinking 
water). 
 Group II: Cypermethrin (CYP) the animals 
were orally gavaged 2.8 mg / kg of cypermethrin 
dissolved in corn oil for the duration of the 
experiment by oral tube feeding (Coombs et al., 
1976). 
 Group III: Aqueous extract of garlic, 500 
mg/kg, orally, once daily (Flora et al., 2009). 
 Group IV: CYP (as in group II) + garlic 
extract, 500 mg/kg, orally, once daily. 

The aqueous extract of garlic was 
administered 1h prior to the cypermethrin dose. The 
doses of the garlic were selected based on previously 
reported work (El- Demerdash et al., 2005; Eidi et al., 
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2006). After the administration of the last dose, the 
animals were provided 24 h rest then the following 
were carried out: 

 
a- Blood collection and biochemical studies: 

Under ether anesthesia, blood was collected 
for serum separation and kept at -20 C till used. 
Animals were then sacrificed, the thorax was opened 
and lungs were removed, parts were washed with cold 
saline buffer. Washed tissues were immediately 
stored at - 80 ° C. To obtain the enzymatic extract, 
tissues were homogenized in ice-cold 50 mM sodium 
phosphate buffer (pH 7.0) containing 0.1 m 
Methylene diaminetetraacetic acid (EDTA) to yield 
10% (W/V) homogenate. The homogenates were then 
centrifuged at 1000 rpm for 10 min at 4° C. The 
concentration of measured as thiobarbituric acid 
reactive substances (TBARS) in the tissues of mice 
was assayed by the method of Ohkawa et al. (1979). 
Superoxide dismutase (SOD) activity was determined 
by the epinephrine method (Misra and Fridovich, 
1972). Glutathione S- transferase (GST) activity 
toward 1-chloro-2,4- dinitrobenzene as a substrate 
was determined according to Habig et al. (1974). 
Sulphydryl groups (SH groups) were measured in 
tissue homogenates after reaction with 5,50-dithiobis-
(2-nitrobenzoic acid) using the method of (Ellman, 
1959). 

 
b. Histopathological studies: 
1. Light microscopic studies 

For light microscopic examinations, the lung 
tissues were dissected, and the tissue samples were 
fixed in 10% formalin, processed in a series of graded 
ethanol solutions, and embedded in paraffin. Paraffin 
sections were cut with a microtome to a 5 µm 
thickness and stained with hematoxylin and eosin for 
light microscopic examination. The sections were 
viewed and photographed on a light microscope 
(Olympus BX51, Tokyo, Japan) with an attached 

camera (Olympus C-5050, Olympus Optical Co. Ltd., 
Japan). 

 
2. Transmission electron microscopy studies 

For electron microscopic examinations, 
primary fixation of small pieces from right lobes was 
done in 3% glutaraldehyde in sodium phosphate 
buffer (200 m M, pH 7.2) for 3 h at 4 ◦C. lung tissues 
were washed with the same buffer and postfixed in 
1% osmium tetroxide (Agar Sci. Ltd.) in sodium 
phosphate buffer, pH 7.2, for 1 h at 4 ◦C. Tissue 
samples were washed with the same buffer for 3 hrs 
at 4 ◦C and then embedded in Araldite (Agar Sci. 
Ltd.). Thin sections were cut with a Leica EM UC6 
(Leica Co., Austria) ultramicrotome. Samples were 
stained with 2% uranyl acetate and lead citrate. The 
sectionswere viewed and photographed on a Jeol 100 
CXII transmission electron microscope (TEM) (Jeol 
Ltd., Japan) at 80 kV. 

 
2.5. Statistical analysis 

The program used was Statistical Packagee 
For Social Science (SPSS 15). Student s t-test was 
used to study the difference in concentration 
thiobarbituric acid-reactive substances TBARS and 
antioxidant enzymes in lung. One – way random 
statistical analysis was used and the results were 
written as Stander Erro  Mean.  
 
3. Results 
3.1. Effects of cypermethrin and garlic treatment 
on lung TBARS and antioxidant enzymes. 

The results summarized in (Table 1) 
indicated that treatment with cypermethrin alone 
significantly increased (P < 0.05) the level of TBARS 
and decreased GST, SH group and SOD comparing to 
control group. While the treatment of cypermethrin 
with garlic significantly (P < 0.05) decreased the 
levels of TBARS, increased the levels of the activities 
of the enzymes GST, SH and SOD in lung, compared 
to cypermethrin group alone. 

 
Table 1: Means of TBARS, GST, SH and SOD levels in lung of male mice treated with cypermethrin (CYP), 
garlic (GAR) and cypermethrin (CYP) + garlic (GAR). 

CYP+ GAR GAR CYP Control  Experimental groups 
Parameter 

15.50 ± 0.10 b 13.14 ± 0.05 c 24.70 ± 0.20 a 13.50 ± 0.07 b TBARS  
0.632 ± 0.010 b 0.642 ± 0.007 a 0.604 ±0.002 c 0.642 ± 0.007 a GST  

1.28 ±0.004 b 1.33± 0.006a 0.009± 1.07 c 1.33 ± 0.007 a -SH group 
11.70±0.18b 12.51±0.06 a 8.81 ± 0.07 c 12.50 ± 0.07 a SOD 

 
Values were expressed as means ± SE; n = 5 

for each treatment group. Mean values within a row 
not sharing a common superscript letters (a, b, c, d) 
were significantly different, p < 0.05 ; TBARS: 

thiobarbituric acid reactive substances (nmol/g 
tissue); GST: glutathione S-transferase (µmol/h/mg 
protein); -SH group (mmol/g);SOD: superoxide 
dismutase (U/mg protein). 
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3.2. Histopathology. 
3.2.1. Light microscopic study. 
 Fig. (1) Shows the normal structure of 
control mice lung parenchyma including bronchioles, 
alveolar spaces and related blood vessels. Alveolar 
spaces and bronchioles are lined by normal 
epithelium reported in literatures (Fig. I). In 
cypermtherin group there was the bleeding and 
inflammatory cells within alveolar spaces and inside 
the cavity of bronchioles (Fig II). In cypermtherin + 
garlic group the alveolar spaces and bronchioles are 
normal except of few bronchioles that still showed 
congestion of their accompanied blood vessels (Fig 
IV). The garlic group did not perform pathological 
changes in the structure of alveolar disuse (Fig III). 
3.2.2. Transmission electron microscopy.  
 Fig. (2) Fine structure alveolar 
spacesshowed that they is lined by pneumocytes type 

2 and pneumocytes type 1. capillary- alveolar barrier 
was observed to be of normal thickness. Capillaries 
were identified by presence of red blood corpuscles 
Fig (I). Cypermtherin group exhibited a decrease in 
alveolar spaces with inflammatory cell infiltrate. 
Capillary congestion was also observed there was an 
increase in the number of pneumocytes type 2 and 
increased thickness alveolar septa between alveolar 
spaces (Fig II). No pathological changes in the 
structure of alveolar spaces in garlic group (Fig III). 
Cypermtherin + garlic group showed marked decrease 
in alveolar spaces inflammatory infiltrate, which 
which are lined by nearly normal pneumocytes type 2 
which showed have microvilli and mitochondria, 
pneumocytes type 1 were also of normal appearance 
septal capillaries showed no signs of congestion 
observed in cypermtherin group (Fig IV ). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Photomicrograph of mice lung stained with H&E. (I) Lung section of control group showing normal 
bronchioles (stars *) with normal epithelium (White arrow), alveolar spaces ( thin black arrows), blood vessels (BV). 
(II) Cypermethrin group showed marked decrease in alveolar spaces. Most showed bleeding and inflammatory cell 
infiltrate (stars *). (III) The garlic group: note the normal structure of alveolar spaces (thin black arrows), bronchiole 
cavity free of any secretion (star *) and has normal epithelial lining (white arrows). (IV) Cypermtherin + garlic 
group: notice that alveolar spaces and are similar to control group of bronchiolar blood vessels (white arrow) were 
observed. (I) X 400, (II) X 400, (III) X400, (IV) X400. 
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Fig. 2 Electron micrograph of lung in mice. (I) control group: showing the structure of alveolar spaces cells (A) 
pneumocytes type 2 (*) and pneumocytes type 1 (arrow) and also showing the capillary-alveolar membrane barrier 
(2) capillary contains red blood corpuscles (rbc). (II) Cypermtherin group showing a decrease in the alveolar space 
cavity (A) and an increase in the number of pneumocytes type 2 (2) and increased thickness of septal tissue between 
alveolar spaces (*). (III) No pathological changes in the structure of alveolar tissue in garlic group. (IV) 
Cypermtherin + garlic group showed an improvement in the inflammatory infiltrate of alveolar spaces, which contain 
pneumocytes type 2 (2) with microvilli (V) and mitochondria (M), it also shows the pneumocytes type 1 (arrow), 
alveolar space cavities (A) and shows the basement membrane of sepal capillaries (*). (I) X 4800, (II) X 4800, (III) 
X 3800, (IV) X4800. 
 
4. Discussion 

Epidemiological and experimental evidences 
of reported in past literature suggested that the use of 
synthetic chemicals is a major environmental 
carcinogenic enhancers via generation of free radicals 
such as reactive oxygen species (ROS) inducing 
oxidative stress and cellular injury (El-Wakf et al., 
2009; Shaarawy et al., 2009; Hassan et al., 2010). 
Free radicals are known to play an important role in 
the toxicity induced by pesticides and environmental 
chemicals. Changes in the status of the antioxidant, 

oxygen free radicals, the scavenging enzyme system, 
and lipid peroxidation (Etemadi-Aleagha et al., 2002; 
Muthuviveganandavel et al., 2011) induced plays an 
important role in the pathogenesis of various 
pulmonary diseases. Much work has been done to 
investigate the protective role of antioxidant enzymes, 
including GST, glutathione peroxidase, 
metallothionein, SOD, and catalase, in the lung (Gong 
et al., 2009). Cypermethrin has also been shown to 
induce oxidative stress and generation of reactive 
oxygen species (ROS) in experimental systems 
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(Hussiena et al., 2011). Gabbianelli et al. (2004) 
suggested that superoxide anion and hydrogen 
peroxide are the main source of cypermethrin-induced 
free radical production. Therefore, examining the 
change in activity of antioxidant enzymes such as 
SOD, CAT, and GPX is considered as an effective 
method of denoting oxidative stress. More recently, 
these enzymes have been used to detect biological 
toxicity and/or to monitor the impact of chemical 
pollutants (Xu et al., 1997). 

In the current study the cypermtherin group 
has significantly increased (P <0.05) the 
concentration of TBARS and antioxidant enzymes 
GST and SH and SOD in the lung compared with the 
control group (Table 1). These findings are in 
agreement with the study of (Abdollahi et al., 2004), 
who noted that high levels of TBARS in plasma and 
various tissues is an evidence of a significant increase 
in the oxidation of cell membranes by free radicals 
that result in the emergence of oxidative stress. These 
findings are in agreement with the study of Cochrane 
(1991), who suggested that when antioxidants in the 
body is unable to dominate the free radicals 
production, oxidative stress occurs with subsequent 
cellular damage. Also, cypermethrin was reported to 
cause biochemical and haematological changes in 
rabbit. ( Zatta et al., 1998). The lung sections of the 
cypermethrin group under the light microscope 
showed pathological changes in thein the form of 
alveolar exudate and congestion and increased 
bronchiolar secretion. While under the electron 
microscopy the cypermtherin group showed a 
decrease in alveolar cavities as a result of capillary 
congestion, an increase in the number of pneumocyte 
type 2 and increased thickness of the basement 
membrane barriers between alveolar spaces and 
capillaries were observed. These findings are in 
agreement with the study of (Ulaiwi, 2011), who fed 
24 rabbits cypermtherin for 21 days,and his results 
showed histopathological alteration such as 
engorgement of pulmonary capillary and congestion 
of pulmonary alveoli, thickening and congestion of 
the alveolar septa and swollen and tortuous of smaller 
veins, similar findings were reported by Nagarjuna 
and Jacob (2009) after mice exposure to sublethal 
doses (41 mg/kg bw) of cypermethrin as single dose, 
double dose and multiple dose. Cypermethrin 
administered at repeated oral doses of 5 and 20 
mg/kg/day for 30 days produced thickening of 
alveolar septa in lungs (Grewal et al., 2010). Sayim et 
al. (2005) and Hussiena et al. ( 2011) reported that 
Cypermethrin caused different histopathological 
changes in rat organs including ischemia and 
pyknosis of the cytoplasm of the neurons in the brain 
tissue A Study done by Al-Azizz (2012) 
demonstrated also lung toxicity in pigeonsupon 

exposure to different doses of cypermethrin. The 
pathological changes found by the author in the lungs 
with low, intermediate and high dose are emphysema 
and congestion, and some with foamy alveolar 
macrophages. 

Biochemical assays done in the present study 
showed that administration of garlic with 
cypermethrin result in improvement of antioxidants 
enzymes levels with reduced TBARS levels. This 
could be attributed to the role of garlic as an 
antioxidant that preventing the accumulation of toxins 
within the cell and promote the production of energy. 
These findings are in agreement with study of (El-
Banna et al., 2009) who found that feeding garlic with 
chlorpyrifos (CPF) the most widely used 
organophosphate insecticides has led to a decrease in 
concentration of TBARS and an increase in the levels 
of antioxidant enzymes in the liver. However, the 
administration of garlic can modulate the oxidative 
stress and improve the antioxidant system through the 
direct cytoprotective effect of garlic oil constituents; 
diallyldisulphide (DADS, 60%), allyl propyl 
disulphide (6%), allicin (0.3–0.5%) and 
diallyltrisulphide (DATS) (Anwar and Meki, 2003; 
Sener et al., 2003; Pari et al., 2007; Hassan et al., 
2010). The results suggested by (Mirunalini et al., 
2004) that garlic oil may exert its chemopreventive 
effects by modulating lipid peroxidation and 
enhancing antioxidant status in the liver and blood 
during buccal pouch carcinogenesis induced by 7,12- 
dimethylbenz [a] anthracene (DMBA) in male Syrian 
hamsters. Another study done by Zare et al. ( 2008), 
who investigated the effect of 1, 2, and 3 times 
intraperitoneal injections of aged garlic extract on an 
established allergic airway inflammation in murine 
model (BALB/c mice). Their results indicated that 
three-time intra peritoneal injections of the aged 
garlic extract caused a significant decrease in the 
hallmark criteria of allergic airway inflammation 
levels.  

Histopathological studies of the present 
study confirmed the protective role of garlic and the 
improvement of biochemical parameters. Animals fed 
garlic with cypermtherin showed return the alveolar 
tissue and bronchioles to their normal form except of 
few bronchioles that showed congestion of 
accompanied blood vessels. These findings are in 
agreement with the study of Assayed et al. (2010b), 
who suggested that garlic and ascorbic acid dampen 
the reproductive toxicity and/or teratogenicity of 
cypermethrin toxicity in rats. With the study of 
(Nwokocha et al., 2012), garlic can be used in the 
reduction of some metal accumulation in the liver. 
(Ziu et al., 1994) reported that mice injected with 
ascites tumor cells that were pretreated with an 
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extract of garlic developed strong immunity against 
the same type of tumor cells.  
 
5. Conclusion  
 The present study concluded that, 
cypermethrin caused significant increase in the 
concentration TBARS and decreased antioxidant 
enzymes and this coincide with pathological changes 
seen in lung parenchyma under either by light or 
electron microscope. Moreover, using garlic in 
combination with cypermethrin minimized its toxic 
effects on most of the tested parameters and this may 
be attributed to the vital role of garlic as antioxidant 
that could be beneficial in alleviating cypermethrin 
toxicity. Consequently, exposure to cypermethrin 
should be reduced and attention must be paid to take 
care when dealing with cypermethrin sources.  
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Abstract: This study was conducted to evaluate the effects of new patent probiotic inactivated Saccharomyces 
cerevisiae Var. ellipsoideus (Thepax®) and other commercial yeast "Saccharomyces cerevisiae" either live or dry feed 
additives, on behavioral and productive performance of broiler chickens. A total of 496 day-old Cobb chicks were used 
and divided into 4 groups, 2 replicates for each. Chicks in group one were fed on commercial basal diet as a control 
group©, the chicks in other three groups were fed on the same diet enriched with 0.5 gm Live yeast / kg diet for group 
two (T1), 1 gm. dry yeast /kg diet for group three (T2) and 1 gm inactivated yeast /kg diet for group four (T3) (this dose 
of inactivated yeast was 0.5 g/ kg in grower diet). During 5 weeks experimental period, behavioral measurements as 
frequency and duration of feeding and drinking behavior; comfort behavior including wing and leg stretch, preening, 
ground scratch, body shaking and resting behaviour were observed and recorded. Broiler performance including weekly 
feed intake, weekly body weight gain, final feed intake, final body weight, feed conversion ratio, dressing weight, 
dressing percentage, mortality rate, and European efficiency index were calculated. Significant differences were 
observed between different yeast types in ingestive behavior, comfort behaviour, feed intake, final body weight, food 
conversion ratio, dressing weight, dressing percentage, mortality rate, and European performance index. It can be 
concluded that the inactivated yeast probiotic can be included in broiler diets for their beneficial effect and to improve 
their behavioral and productive performance.      
[Kassem G. El Iraqi and Rabie H. Fayed. Effect of Yeast as Feed Supplement on Behavioural and Productive 
Performance of Broiler Chickens. Life Sci J 2012;9(4):4026-4031]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 600 
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1. Introduction 

Probiotics firstly defined as non-digestible food 
ingredients that beneficially affect the host by 
selectively stimulating the growth and or activity of 
bacteria in the colon (Gibson and Roberfroid, 
1995). The mode of action of probiotics in poultry 
includes: (i) maintaining normal intestinal 
microflora to improve the health and wellbeing of 
the host (ii) altering metabolism by increasing 
digestive enzyme activity and decreasing ammonia 
production (iii) improving feed intake and digestion 
iv) stimulating the immune system (Apata, 2008), 
and (iv) adversely compete with pathogens for 
nutrients (Biggs et al., 2007).The probiotic 
microorganisms used in animal nutrition are mainly 
bacterial strains belonging to different genera, e.g. 
Lactobacillus, Enterococcus, Pediococcus and 
Bacillus spp. Other probiotics are microscopic fungi, 
including Saccharomyces cerevisiae yeasts. Paryad 
and Mahmoudi (2008). A few years ago active live 
yeast, has been documented as probiotic feed 
additive for poultry due to its improvement effect on 
performance characteristics. In Egypt, few studies 
have been conducted to investigate the effect of 
feeding yeast on performance of Broilers; so the 
objective of this study was to evaluate the effect of 
live yeast (1 x 107 cfu/gm), dry yeast "Yeastmax®" (1 
x 105 cfu/gm) (from unipharma company, Egypt)   

and the patent new inactivated Saccharomyces 
cerevisiae Var. ellipsoideus Doxal strain's 
"Thepax®", (1 x 1010 Cfu/ gm) (from Doxal company, 
Italy and Elyoser medicine trading company, Egypt) 
on behaviour patterns and productive performance of 
broiler chickens.   
2. Materials and Methods 
2.1. Birds and Housing  

 A total of 496 one day-old Cobb chicks were 
used in this study. All chicks were housed in a 
broiler house, Faculty of Veterinary Medicine, Cairo 
University, Egypt. On arrival, chicks were randomly 
housed in experimental pens (2 m x 2.10 m x 3 m) 
with stocking density 15/ m2. Continuous lighting 
was provided throughout the experiment; the 
ambient temperature during brooding was 35°C at 
one day old and gradually decreased to 25°C on day 
21 and then kept constant. Feed and water were 
provided ad libitum via trough feeders and bell 
drinker. The birds were vaccinated against 
Newcastle disease and infectious bronchitis on day 6 
of age and against Gumboro on day 12 of age.  
2.2. Experimental design 

The study was conducted on one control group 
and 3 treatment groups, 2 replicates for each. The 
replicate was 62 chicks (each treatment consists of 
124 chicks). All diets used were in mash form and 
formulated to meet the nutrient requirement of the 
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broiler chickens during a five weeks experimental 
period according to recommendations of the national 
research council (NRC 1994). Table1 presents the 
treatment of the groups with yeast as feed additives, 
and table 2 indicates the composition and nutritive 
value of the basal diet. 
 
Table 1: The experimental groups treated with yeast as 
feed additives 

Groups Treatment 
Group one 
(control) 

Chicks fed on Basal diet without any 
additives 

Group two      
(T1) 

Chicks fed on Basal diet enriched with 
0.5 g/kg live yeast( Saccharomyces 
cerevisiae 1 x 107 cfu/gm yeast)  
Hosseini (2011) 

Group three    
(T2) 

Chicks fed on Basal diet enriched with 1 
g/kg dry yeast ( Yeastmax, Saccharomyces 
cerevisiae 1 x 105 cfu/gm) Unipharma 
company 

Group four     
(T3) 

Chicks fed on Basal diet enriched with 
inactivated yeast (Thepax® , 
Saccharomyces cerevisiae 1 x 1010 
cfu/gm) in a dose of: 
-1 gm/ kg in starter diet and  0.5 g/kg in 
grower diet 
(Doxal Company , Italy and Elyoser 
medicine trading company, Egypt) 

 
Table 2.  Composition and nutritive value of starter, 
and grower diet used 
 

Components 
Starter(Kg/100 

kg) 

Grower 
(Kg/100 

kg) 

In
gr

ed
ie

n
ts

 u
se

 i
n

 t
h

e 
d

ie
t 

 

Yellow Corn  60.28 64.3 

Soya bean meal 
(47%) 

34.25 29.28 

Safflower oil 1.51 2.49 

Na bicarbonate 0.18 0.07 

Sodium chloride 0.33 0.33 

DL-Methionine  0.16 0.15 

Lysine  0.18 0.21 
Di calcium 
phosphate 

1.49 1.52 

Lime stone 1.33 1.34 

Premix 0.3 0.3 

Total 100 100 

C
h

em
ic

al
 a

n
al

ys
is

 o
f 

d
ie

t Metabolisable 
Energy (Kcal/kg) 

2988 3083 

Crude Protein (%) 21 19 

Crude Fat (%) 4.83  5.79 

Fiber (%) 3.7 3.42 

Calcium (%)  0.9 0.9 

Phosphorus (total) 
(%) 

0.73 0.7 

P. Available (%) 0.40 0.4 

 
2.3. Measurements  
2.3.1. Behavioral measurements,  

The following behavioral parameters were observed 
and measured throughout the experiment; ingestive 
behaviour (feeding frequency, feeding duration, drinking 
frequency and drinking duration); comfort behaviour 
(wing and leg stretch, preening , ground scratch, Body 
shaking and resting behaviour (Duncan, 1998).  All 
behavioral measurements were conducted according to 
Altmann (1974) through two methods; Daily focal 
samplings, for six birds per group were identified using 
special dyes, each bird observed 10 min/ session, two 
sessions/ day and three days/week; and Scan sampling 
were applied 2 times /day, 10 minutes / for each; so the 
total scan observation period was 20 minutes for each 
group/day.  
 
2.3.2. Productive Performance:  

Chicks were randomly weighed at the beginning of 
experiment, every week and at the end of experiment and 
also, the offered and remained feed was weighed weekly 
to calculate, initial body weight, weekly live body weight 
gain, final body weight, weekly feed intake, total feed 
intake, Food Conversion Ratio (FCR), and European 
efficiency index that calculated according to the equation 
below. Also dressing weight, dressing percentage and 
Mortality rate were calculated (Mahmood, et al., 2009). 

 
                                      A ×  B × 100 

                                         C × D 
A= Average bird final body weight 
B= viability percentage (= 100- Mortality percentage) 
C= Number of rearing days 
D= Food conversion ratio 
Results of European efficiency index   = > 300  
excellent flock             280-300    very good flock 
270-280    Good flock        260-270    Fair flock   
<   260        weak flock 
 
2.4. Statistical Analysis  

 The data were subjected to statistical analysis 
using SPSS program (statistical Package for Social 
Science) for windows 17 (SPSS 17.1 2005), Dytham 
(2003). Descriptive statistics were used for the analysis 
of the data result as follow, means, and stander error. 
The analytical tests which used to compare between the 
different groups where T test, One way ANOVA , Post 
Hoc Tests, and Kruskal-Wallis Test. Statistical 
significant level was at P ≤ 0.05.  
 
3. Results 
  The results of the study were tabulated in tables 3, 
4, 5 and illustrated in figures 1 and 2 
 

 

European efficiency Index 
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Table 3.  Effect of the Yeast types on frequency (no/time) of the different behaviour patterns 

Behaviour patterns Contorl 
Live yeast 

T1 
Dry yeast 

T2 
Thepax 

T3 
Ingestive 
behaviour 

Feeding Beh. 5.95a 5.53a 7.00b 5.7a 
Drinking 7.47a 5.37b 4.82b 6.53a 

Comfort 
behaviour 

wing and Leg stretch 6.47a 5.65b 5.45b 6.95a 
Preening (P) 6.95a 6.17a 5.62a 5.45b 
Ground scratching (GS) 6.36a 5.4b 5.75b 6.67a 
Body shaking (BS) 6.55a 5.47a 5.45b 6.65a 
Resting Beh.(RB) 7.08a 5.63b 4.69b 6.79a 

      a, and b  means in the same raw highly statistical significant difference at p ≤ 0.05 
 

      Table 4. Effect of the Yeast types on the duration "time spent/ Sec." of different behaviour patterns  

Behaviour patterns Contorl 
Live yeast 

T1 
Dry yeast 

T2 
Thepax 

T3 
Ingestive behaviour Feeding Beh. 56.9a 58.9a 73.3b 53.6a 

Drinking 76.8a 54.2b 47.6b 63.3a 
 

Comfort behaviour 
wing and Leg stretch 67.6a 55.9b 52.2b 67.3a 
Preening  65.2 a 63 a 57.6 a 53b 

Ground scratching  62.6a 56.2b 59b 67.3a 

Body shaking  61.6a 53b 52b 65.2a 
Resting Beh. 61a 55b 51b 64a 

     a, and b  means in the same raw highly statistical significant difference at p ≤ 0.05 
 

 
 

 
 
 
 
 
 
 
 
 
 
Figure 1. Weekly Feed Intake for broiler chicks fed on live, Dry and inactivated yeast "Thepax®  enriched diet". 

 

 
Figure 2. Weekly body weight gain for broiler fed live, Dry and inactivated yeast "Thepax® "enriched diet. 
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  Table 5. Broiler performance fed on live yeast, Dry yeast and inactivated yeast "Thepax® enriched diet. 

a,b means within a column were significantly different at P<0.05 
 
4. Discussion 
4.1. Behavior Measurements 

  As shown in table (3) and (4), the results 
indicated that feeding behaviour (frequency and 
duration) was affected by the addition of yeast to 
the diet. This may related to the direct effect of 
probiotic by st imulat ing appetite of the host 
(Nahashon et al., 1992 and 1993). The birds in dry 
yeast group showed a significant higher feeding 
frequency and duration which may attributed to the 
vitamin mixture in the dry yeast "YEASTMAX", 
these vitamins have appetizing effect while in the 
control group, T1 group and T3 group there were 
no significance differences in feeding frequency 
and duration. Drinking behaviour (frequency and 
duration), was much higher in control group, 
followed by group T3 "Thepax", while the lower 
drinking frequency and duration recorded in T1 and 
T3 groups respectively without any significance 
difference between them. 

The comfort behaviour patterns recorded were 
wing/ Leg stretch, Preening, body scratching, Body 
shacking and  resting behaviour, as indicated in table 
2 and 3, there were significance differences in 
different comfort behaviour, as T3 group showing 
higher wing/leg stretching, Body shaking and body 
scratching  behaviors (frequency and duration); 
followed by control group, while the lower wing/leg 
stretching frequency and duration recorded in T1 and 
T2 groups, while the control group showing higher 
frequency and duration Preening behaviour. While 
control group showing higher Preening behaviour 
(frequency and duration) followed by T1 and lower 
preening behaviour was recorded in T3. Resting 
Behaviour, according to table 2 and 3, there was 
statistical significance difference, the higher resting 
behaviour recorded in control group, followed by T3 
group. These results may related to the chemical 
analysis of inactivated yeast "Thepax ®",  dry matter 
contain ß glucan 18 % stimulating broiler immune 

system (Zhang  etal., 2005; Flickinger and Fahey, 
2002), which minimize the effect of stress and 
reflect on the comfort behaviour. 
4.2. Performance measurements 
4.2.1. Weekly Feed Intake "WFI" and weekly 
body weight gain 

  The results illustrated in figure 1 and 2 
showed that, T3 "Thepax group" recorded the lowest 
feed intake within the first week followed by group 
T1 while the highest feed intake was recorded in 
control group. At the same time, average weekly 
body weight increase was higher in group T2 
compared to both Control and T1 groups. These  
results related to the fact that the effect of probiotics 
depend on the activation and maintaining the normal 
flora according to Apata (2008); as the chicks at one 
day old have a sterile gastro intestinal tract and the 
normal flora begin to grow within two weeks 
according to Kabir (2009). So the effect of Thepax, 
dry yeast and live yeast to stimulate the growth and 
multiplication of normal flora began to be obvious 
from the 2nd week, so during the age 8-15 days the 
weekly feed intake began to increase in group T2 
followed by group T3, control group and group T1 
these increase reflect on the weekly body weight 
gain in group T3, T2, T1 and finally control group. 
These findings agree with Hadj Ayed et al. (2010) 
who found an increase in the relative body weights 
of chicks receiving a diet supplemented with yeast 
probiotic. Haj Ayed et al. (2004) found an 
improvement in broilers growth performances when 
the feed supplemented with a Saccharomyces 
cerevisiae.  

In the third week the feed intake in control 
group was the highest , and achieve lowest weekly 
body weight gain, it is obvious that live yeast is the 
best in these period followed by inactivated yeast" 
THEPAX", this agree with Kanat and Calialar 
(1996) who reported that dry yeast effectively 
increases body weight gains without affecting 

Group "Mean+SE"  
Parameters Thepax Dry yeast Live yeast Contorl 

45 45 45  45  Initial body weight "gm" 

2.396 ± 0.043 b 2.189 ± 0.035 a 2.188 ± 0.043 a 2.093 ± 0.033 a Final body weight "kg" 

2.351 ± 0.038 b 2.144 ± 0.032 a 2.143 ± 0.036a 2.048 ± 0.027 a Total body weight gain "kg" 
4.073 ± 0.052 b 4.184 ± 0.058 b 4.329  ± 0.062 b 4.438 ± 0.054 a Total feed intake "kg" 

1.73 a 1.95 b 2.02 b 2.17 b Food conversion ratio 
1.950 ± 0.027 b 1.681 ± 0.028 b 1.649 ±  0.024 b 1.517 ± 0.027a Post slaughter weight "kg" 

81.4  b 76.8  b 75.4  b 72.5 a Dressing percentage 
0.9  ± 0.03 b 1.8 ± 0.018 b 2.7  ± 0.025 b 11.5   ± 0.09 a Mortality rate 

502 359 288 270  European Efficiency Index 
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feed/gain ratio. During the fourth and fifth weeks of 
age, T3 group achieved the lowest weekly feed 
intake but gained the highest weekly body weight, 
this related to the fact that the inactivated yeast 
began to be highly effective after third weeks of age, 
it is may be explained by the content of the Thepax® 
"inactivated yeast" the cell wall contain 18 % 
Mannan oligosaccharide which responsible for the 
increase intestinal villus development and 
consequently stimulating broiler performance. 
Furthermore, the inactivated yeast constitutes a 
considerable source in nutrients especially the B 
complex vitamins, amino acids and enzymes which 
serve to improve chickens health, according to 
Zhang et, al., (2005); and Flickinger and Fahey, 
(2002). The good result of inactivated 
Saccharomyces cerevisiae Var. ellipsoideus Doxal 
strain's "Thepax®" may related to that  THEPAX 
cells are treated by Chitinase, an enzyme which is 
able to reduce, dramatically, their chitin content 
from 10 % to 2.7 % according to Yiannikouris, et al 
(2004), so the inactivated  yeast cell become more 
digestible to the gut microflora reflect on their 
growth and number which stimulate appetite 
(Nahashon et al., 1992 and 1993); improve intestinal 
microbial balance (Fuller 1989); synthesize vitamins 
(Coates and Fuller, 1977); produce the digestive 
enzyme (Gilliland and Kim 1984); (Saarela et al., 
2000); utilize indigestible carbohydrate and 
stimulate lactic acid production (Bailey, 1987). 
4.2.2. Final performance Measurements 

  As shown in table 5 there was a highly 
statistical significance difference, T3 group achieve 
the higher the final body weight followed by T1 and 
T2 groups which  nearly the same while control 
group given the lowest final body weight. T3 
recorded total the lowest feed intake through the 
experimental while control group give the highest 
feed intake and this reflect on the food conversion 
rate for T3 and control groups (1.7 and 2.12, 
respectively)  These results agree with Hadj Ayed et 
al. (2010) who found an increase in the mean body 
weights of chicks receiving a diet supplemented with 
yeast probiotic, also It has been  reported by Ignacio, 
(1995); and Onifade et al., (1998) who reported 
that,  feeding yeast to chicks improves body weight 
gain and feed/gain ratio. Also it was observed that 
there was a significance difference in dressing yield, 
T3 group achieve the higher post slaughter weight 
and dressing percentage followed by T2 group, this 
result agrees with Paryad and Mahmoudi (2008) 
who found that, supplementation of feed with 
inactivated Saccharomyces cerevisiae, reduces 
abdominal fat and also related to the fact recorded by 
Ayed and Ghaoui (2011) which stated that the 
presence of lipase enzyme in Thepax® that may 

improve the digestion of lipids and limit their 
accumulation in the abdomen.  

The  mortality rate was much higher in control 
group 11.5 ± 0.09, followed by T1 group 2.7 ±0.025 
then T2 group 1.8 ±0.018 and finally T3 group 0.9 
±0.003, it was clear that the groups supplied by 
Saccharomyces cerevisiae showed low mortality rate 
than control group and this may related to the effect 
of saccharomyces cerevisiae on  stimulating the 
immune system (Toms and Powrie, 2001), 
reducing intestinal pH and release bacteriocins 
(Rolfe, 2000), compete with other pathogenic 
microbes for adhesive sites in 
intestine(Dunham et al., 1993), this reflect 
on the birds immunity and resistance to 
diseases, as recorded by (Newman, 1994); and  
(Spring et al., 2000). Also it may be due to the 
percentage of  ß glucan contents in inactivated 
Saccharomyces cerevisiae Thepax®  about 18.2% 
which consequently stimulating broiler immune 
system (Zhang et, al., 2005), and  (Flickinger and 
Fahey, 2002). 

European Efficiency Index was affected by 
different additives, the T3 group achieves EEI 502 
"excellent" these related to the high final body 
weight and low mortality rate, followed by T2 EEI 
359 "excellent" then T1 288 "very good" and finally 
C group give EEI 270 "good" these related to the 
high mortality percentage in the control group than 
the other groups.  

Supplementation of broiler feed with yeast has 
a positive effect on their performance, and 
behaviour; so it can be concluded that, the 
inactivated yeast probiotic "Thepax" can be included 
in broiler diets for their beneficial effect and 
improvement of  behavioral and productive 
performance of broilers.  
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Abstract: The phytoremediation potentiality of Cyperus articulatus naturally growing in industrial wastewater was 
tested. Nine heavy metals were selected for this purpose; As, Cd, Cr, Cu, Fe, Hg, Mn, Ni and Pb. Metal 
concentrations were measured using the atomic absorption. The accumulation rates of the studied heavy metals 
showed considerable variations in the accumulation abilities according to the plant organ and type of heavy metals. 
Accumulation of iron recorded maximum values ranged between (105.5 and 900 μg/g d.wt.) in different plant organs 
of the studied species growing in wastewater, while minimum values were obtained for the accumulation of cadmium 
(0.9 to 1.95 μg/g d.wt.). In general the studied heavy metal accumulation can be arranged as follows: Fe > Cr > Cu > 
As > Mn > Pb > Hg > Ni > Cd. The "translocation factor" (TF) and "bioconcentration factor" (BCF) were calculated. 
TF was found to be less than 1 for all metal cases, which confirmed the significance of below-ground biomass as a 
heavy metal accumulator. The HPLC technique was used to prove and assess the effect of heavy metal accumulation 
in the different plant organs on the chemical components especially in the bellow-ground parts. The obtained results 
support the idea of using the study plant for phytoremediation in industrial wastewater.    
[Hussein F. Farrag and Manal Fawzy. Phytoremediation potentiality of Cyperus articulatus L. Life Sci J 
2012;9(4):4032-4040]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 601 
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1. Introduction 

Water pollution with heavy metals is one of the 
major hazards facing our environment and causes 
most serious environment problems throughout the 
world (Sundaramoorthy et al., 2010). The high 
concentration of dissolved heavy metals in drinking 
water may damage nerves, liver, bones, block 
functional groups of vital enzymes and are possible 
human carcinogens (Zhang et al., 2012). Various 
industrial processes result in the generation of metal 
containing waste streams (Yadav et al., 2012). The 
effluent discharging industries are distilleries, sugar 
mills, pulp and paper mills, detergent, chemical 
factories, textile dyeing industries, tanneries, 
electroplating, pharmaceuticals and dairy industries 
(Sundaramoorthy et al., 2010).  

The removal of toxic heavy metals from 
industrial wastewater using conventional physico-
chemical approaches such as adsorption (Dana and 
Sayari, 2012), oxidation - reduction and chemical 
precipitation, evaporation and membrane processes 
(Zhang et al., 2011). However, these techniques have 
certain disadvantages such as incomplete metal 
removal, high reagent and energy requirements and 
generation of toxic sludge that require disposal 
(Sekhar et al., 2003). In recent years, macrophyte-
based wastewater treatment systems have several 
potential advantages compared to conventional 
treatment systems (Hafeznezami et al., 2012). 
Phytoremediation is one of the best ecotechnologies in 

which the combined use of plants, soil amendments 
and agronomic practices are employed in order to 
remove the pollutants from the environment and 
decrease their toxicity (Salt et al., 1998). The use of 
phytoremediators has been advocated because of rapid 
growth rates, achieving high levels of nutrient removal 
(Rahman and Hasegawa, 2011). Hyperaccumulators 
can tolerate, take up and translocate high levels of 
certain metals that would be toxic to most organisms. 
Many studies have been proposed for the use of 
phytoremediators to successfully improve the quality 
of contaminated waters and wastewaters for at least 
two decades (Zhang et al., 2010). 

Moreover, proper selection of plant species for 
phytoremediation plays an important role in the 
development of remediation methods (Salt et al., 
1995). The search for indigenous plants, often better in 
terms of survival, growth and reproduction under 
metal-stressful field conditions may be an adequate 
approach to find plant species with metal resistance 
capabilities and even with the capacity to accumulate 
heavy metals at very high levels (Yoon et al., 2006). 
Although there has been a continuing interest in this 
area, few studies have contributed to the evaluation of 
the phytoremediation potentiality of native species and 
the ability of these species to accumulate heavy metals 
in their belowground parts (roots) and the effect of 
these heavy metals on the chemical structure of 
different plant organs as compared to plants naturally 
growing in non polluted areas.  
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The aim of this study was to determine the 
accumulation of nine heavy metals, namely As, Cd, 
Cr, Cu, Fe, Hg, Mn, Ni and Pb in different plant 
organs of the native species Cyperus articulatus, 
naturally growing in industrial wastewater site and to 
relate that feature to the heavy metal content of the 
soil sediments and water. The present work evaluated 
the effect of heavy metal accumulation on the 
chemical structure of different plant organs using 
HPLC technique. The current study illustrated the 
potentiality of using C. articulatus as a 
phytoremediator.   
2. Materials and Methods 
2.1. Plant samples and soil sediment preparations 

Biomass of C. articulatus samples were collected 
from the industrial wastewater pond at Sadat City, 
located about 75 km west of Cairo, Egypt. Soil 
sediment samples collected from the same pond at 
20cm depth. As a control, plant samples were taken 
from a nearby fresh water canal. The plant samples 
washed several times by deionized water to remove 
extraneous and salts then separated to individual 
organs of inflorescences, culms, rhizomes and roots. 
Plant samples then dried in an oven at 50 oC for 48 
hrs, chopped and sieved. The particles with an average 
0.5 mm were used for obtaining powdered plant 
material and then ready for measuring heavy metal 
concentrations. 
2.2. Atomic Absorption and heavy metal analysis 

One milliliter of sulphuric acid and 15 ml of 
double distilled water were added to a Kjeldahl flask 
containing 0.5 g of dried and powdered material was 
incubated overnight at 80 oC. After that, 5 ml of acid 
mixture (nitric acid and perchloric acid in the ratio of 
3:1) was added and then digested. The digested 
material was cooled, made up to 50 ml and filtered 
through Whatmann No. 42 filter paper. The sample 
was aspirated to an Atomic Absorption 
Spectrophotometer with air/acetylene flame and the 
readings were taken for each heavy metal separately 
according to suitable wave length as described in 
APHA (1998) by using atomic absorption 
spectrophotometer (Perkin Elmer, Model No 200, 
USA). This analysis was carried out in the 
Environmental Sciences Department, Faculty of 
Science, Alexandria University, Egypt. The 
"translocation factor" (TF) for metals within the 
studied species was calculated. TF is expressed by the 
ratio of metal concentration in the above and below-
ground biomass. Similarly, the "bioconcentration 
factor" (BCF) was calculated, which is the ratio of 
metal concentration in the root to soil sediments 
(Rezaei and Rezaei, 2006). 
2.3. HPLC analysis  

Exact 1gram of oil sample was taken from each 
organ of C. articulatus samples and socked separately 

in 50% acetonitrile (10 ml). After vortex the samples 
were filtered in micro filter (45 μm). Samples were 
examined using a HPLC system (Hp 1050) with a UV 
detector at 220 nm. The separation was accomplished 
with a ODS, C18 (5 μm. 4 x 250 mm) column. The 
mobile phase consisted of eluent acetonitrile / water 
(70/30 v/v) to (95/5 v/v) through 5 min. The flow rate 
was 1 ml /min. The column temperature was 27 oC 
with an injection volume of 10 μl. This analysis was 
carried out in the Biotechnology Unit of Plant 
Pathology Institute, Agriculture Research Center, 
Egypt.  
2.4. Analysis of data 

Data were analyzed by ANOVA test to 
determine the significant differences among the mean 
values at the P< 0.05 probability level using a “general 
linear model” procedure of the Statistical Analysis 
System (SAS) program (SAS Institute, 1985).  

 

 
Figure 1. Cyperus articulatus after Keith Bradley.  
(Photo downloaded from: 
http://www.flickr.com/photos/35605280@N05/63489
76834/in/photostream/) 

 
3. Study plant 

C.articulatus (Cyperaceae) is a tropical, 
perennial, rhizomatous, helophytic hydrophyte 
(Gordon-Gray et al., 2006). It is a medicinal plant 
used to treat many diseases (headaches, migraine, 
epilepsy, etc.) in some African countries and in 
Amazonia (Adjanohoun et al., 1984; Ngo Bum et al., 
1996). C.articulatus often occurs in almost pure stands 
in tropical and warm temperate localities that provide 
permanent water. It is distinguished by its robust, 
leafless culms up to 1600 x 8 mm that are septate-
noded and solid-pithed. In life the nodes are not 
always clearly defined externally but may be detected 
by gentle finger pressure or longitudinal sectioning. 
On drying, with shrinkage pith, the septa stand out 
markedly. Bracts of the brown, branched, terminal 
inflorescences are short (5-9 mm), stiff and sharp and 
never exceed primary ray length. The subterranean, 
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curved stoloniferous rhizomes are scale-covered when 
young and terminate, at intervals, in erect, emergent 
culms. Corm development at the rhizome joints is not 
usually evident apart from occasional slight 
enlargements and we found no reference to corm 
production in the literature. In areas with seasonal 
climate, fluctuating water levels and greater 
competition, the plant faces is modified. Culms remain 
tall, but are slender with fewer septa. Occasionally 
short, inconspicuous leaf blades terminate the exposed 
lower leaf sheaths (Gordon-Gray et al., 2006). Bracts 
are longer (20-36 mm), becoming leaf-like, but 
seldom exceed the inflorescence (Fig. 1).  
 
4. Results and Discussion 

The differences in the metal concentrations 
through different plant organs of C.articulatus 
growing in either wastewater or fresh water were 
demonstrated in Table 1. Obviously, metal 
concentrations of C.articulatus plant organs growing 
in wastewater attained relatively high values as 
compared to those growing in fresh water. As an 
example, the arsenic (As) concentrations of the 
measured plant samples growing in wastewater were 
found to be (258.5, 216.5, 256.5 and 147.2 μg/g d.wt.) 
for root, rhizome, culm and inflorescence; respectively 
and these values were greatly reduced into (55.26, 
71.3, 67.05 and 74.1 μg/g d.wt.) for the corresponding 
plant organs growing in fresh water (p<0.01). These 
results if compared with arsenic content of sediments 
(254 μg/g d.wt.) and wastewater (10.01 μg/L.), it will 
confirm the phytoremediation potentiality of 
C.articulatus and that is in accordance with similar 
studies carried out by many authors for testing 
phytoremediation potentiality of other Cyperus 
species; Cradwell et al. (2002), proved the 
phytoremediation potentiality of Cyperus eragrostis, 
Deng et al. (2004) who proved the same potentiality 
for Cyperus malaccensis lam., and finally Marchand et 
al. (2010) and Soda et al. (2012)  who tested the 
potentiality of Cyperus alternifolius. The 
concentration of the other metals in the present work 
follows the same trend (Table 1). Moreover, the metal 
accumulation rates by C.articulatus varied according 
to the type of heavy metal. Accumulation of iron 
recorded maximum values ranged between (105.5 and 
900 μg/g d.wt.) in different plant organs of the studied 
species growing in wastewater, while minimum values 
were obtained for the accumulation of cadmium (0.9 
to 1.95 μg/g d.wt.). The high concentration rates for 
some heavy metals in the present study might 
transport to the plant cells due to lack of selectivity in 
transmembrane (Soda et al., 2012). Generally, the 
accumulation rates of C.articulatus toward the studied 
heavy metals can be arranged as follows: Fe > Cr > Cu 
> As > Mn > Pb > Hg > Ni > Cd. These results 

confirmed by the previous findings by Kropfelova et 
al., (2009) and Marchand et al., (2010). Moreover, Liu 
et al. (2010) concluded that wetland species show 
considerable variations in the metal uptake and 
accumulation abilities.  

Phytoremediation process includes 
phytoextraction, phytostabilization, 
phytovolatilization, phytotransformation, and 
rhizofiltration (Table 2). Phytoremediators initially 
accumulate heavy metals to their roots through 
phosphate uptake pathway and then translocate to the 
above ground parts (Rahman and Hasegawa, 2011). 
The amount of heavy metal translocated from 
underground to aboveground parts of the studied 
species indicates the phytoremediation efficiency of 
the plant. However, more than 54 and 51 % of total 
arsenic and iron; respectively, accumulated into the 
plant were stored in roots. In accordance, Rahman and 
Hasegawa, 2011, mentioned that few plants have the 
ability to translocate high amount of arsenic and iron 
from roots to shoots. On the contrary, most 
phytoremediators have shown the highest ability to 
accumulate and translocate heavy metals from roots to 
shoots (Ma et al., 2001). Accordingly, C.articulatus in 
the present work showed higher metal accumulation in 
the aboveground than below-ground plant parts 
concerning cadmium, mercury, manganese and lead. 
In addition, in order to study the metal mobility, the 
"translocation factor" (TF) and "bioconcentration 
factor" (BCF) were calculated and provided in Table 
3. The TF for As, Cd, Cr, Cu, Fe, Hg, Mn, Ni and Pd 
was found to be 0.52, 0.15, 0.54, 0.44, 0.42, 0.95, 
0.17, 0.08 and 0.71; respectively by plant samples 
growing in wastewater. In other words, TF was found 
to be less than 1 for all metal cases, which confirmed 
the significance of below-ground biomass as a heavy 
metal accumulator and that, is in accordance with 
results obtained by Yadav et al. (2012). It is to be 
noted here that, the translocation factor for heavy 
metals recorded in samples of C. articulatus growing 
in fresh water showed relatively higher values as 
compared to that of plant samples growing in 
wastewater. TF for cadmium was 0.15 and recorded in 
wastewater plant samples and this value greatly 
increased into 9.33 for fresh water plant samples 
(Table 3). The result indicated metal accumulation 
capability of C.articulatus. The present study revealed 
that different plant organs had different capability for 
removing and accumulating the heavy metals and this 
confirmed and coincide with obtained results by 
Wojciechowska and Waara (2011). On the other hand, 
BCF of most metal cases except iron and mercury was 
more than 1. This explained the special accumulation 
nature of C.articulatus and agrees with similar results 
carried out by Yadav et al. (2012) on the removal of 
heavy metals by Cyperus alternifolius. In addition, the 
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BFCs of metals in hyperaccumulators are greater by 
some order than those in non-hyperaccumulators. A 
specific hyperaccumulator can concentrate more than 
100 ppm Cd, 1000 ppm Co, Cr, Cu or Pd; or 10000 
ppm Zn or Ni (Reeves, 2003).        Many researchers 
reported that metal uptake and accumulation by plants 
in wetlands depends on their initial concentration in 
the water (Soda et al., 2012). They concluded that the 
higher metal concentration in water leads to higher 
uptake by plants. This poses as a reason for higher 
metal concentration recorded in the different plant 
organs of the studied species. 

The HPLC analysis of C.articulatus rhizome 
growing in either fresh or wastewater were shown in 
figures 2 (a) and (b); respectively. Both 
chromatograms resulted in sharp, symmetric and well 
resolved peaks at a wavelength of 220 nm. 
Considering the HPLC chromatogram (a) and the 
library report given in Table (4) , there were seven 
well defined sharp peaks at retention times of  17.293, 
10.948, 10.819, 8.493, 8.246, 7.647 and 6.249 
representing (Bis(2-ethylhexyl) phthalate), (9,12-
octadecadienoic acid), (Octadecanoic acid), 
(Hexadecanoic acid), (palmitic acid), (methyl ester) 
and (Methyl N-(1H-2-oxo-4-pyrimidinyl) 
aminoacetate); respectively. On the other hand, the 

HPLC chromatogram (b) and the library report given 
in Table (5), showed six sharp peaks at the following 
retention times; 17.282, 10.949, 10.819, 7.882, 7.659 
and 4.698 for (di- (2-ethylhexyl) phthalate),  (9,12- 
octadecadienoic acid), (Octadecanoic acid), 
(Hexadecanoic acid), (Palmitic acid methyl ester) and 
(Decanedioic acid); respectively. In other words, 
heavy metals changed the chemical components and 
causes disappearance of some components (e.g. 
Methyl N-(1H-2-oxo-4-pyrimidinyl) aminoacetate) 
and expression of the others (e.g. Decanedioic acid). 
The obtained results were confirmed by similar studies 
carried by Rani and Padmakumari (2012) on rhizomes 
of Cyperus rotundus. Moreover, the change in 
chemical components might be largely attributed to 
the internal degradation of complex organic and 
inorganic pollutants present inside plant tissues 
(Chandra et al., 2012). The HPLC chromatogram of 
inflorescence samples (Figure 2, c) and the given data 
in Table (6), showed only small weak peaks with 
exception of three small defined peaks at the following 
retention times; 17.294, 10.949 and 4.240. This might 
explained, as stated before, by the low metal 
accumulation rate of inflorescence as compared to 
other plant organs and that is in accordance with 
Sundaramoorthy et al. (2010).  

 
Table 1. Heavy metal concentrations of Cyperus articulatus plant organs growing in wastewater and fresh water, soil 
sediments (μg/g d.wt.) and water samples (μg/L.). Mean values are given±SD. Results are means of three replicates. 

Samples 
Heavy metals 

As Cd Cr Cu Fe Hg Mn Ni Pb 

Inflorescence• 

147.2a b 
±4.0 

1.55 a b 
±0.05 

151.5 a b 
±3.5 

138.5 a b 
±11.50 

434.0 a c 
±16.0 

6.95 a 
±0.25 

35.7a b 
±1.70 

1.15 a 
±0.15 

35.95 a b 
±1.75 

74.1 b c 

±2.0 
0.00 

±0.00 
62.75 a  b 

±2.7 
79.33 a 

±3.5 
126.80 a 

±6.4 
2.04 a 
±0.11 

9.35 a 
±2.10 

0.00 
±0.00 

3.43 b c 
±0.88 

Culm• 

256.5 a 
±3.50 

1.45 a b 
±0.05 

227.00 a 
±27 

237.50 a 

±7.50 
522.5 a b 

±2.5 
8.15 a 

±0.35 
70.5 a 
±1.50 

2.90 a 
±0.10 

48.0 a b 
±2.00 

67.05 b 

±1.70 
0.11 b 

±0.05 
45.40 b 
±4.6 

54.64  a b 
±1.7 

104.40 a d 
±4.5 

2.11 a 
±0.23 

12.26 a 
±0.30 

0.00 
±0.00 

3.75 b c 
±1.50 

Rhizome• 

216.5 a 
±16.5 

0.90 a 
±0.10 

251.50 a 

±8.5 
258.5 a 

±8.50 
105.50 a 

±1.5 
5.40 a 
±0.40 

15.0a b 
±1.00 

2.25 a 
±0.15 

83.50 a 

±3.50 
71.3 b c 
±5.75 

1.60 a 
±0.20 

52.31 a  b 
±6.8 

89.86 a b 
±5.4 

76.41 a 
±8.3 

1.05 a 

±0.10 
17.3 a b 
±1.20 

0.63 a 
±0.05 

5.57 b 
±1.96 

Root• 

258.5 a 
±2.50 

1.95 a 
±0.15 

329.00d 

±59 
280.50 a 
±3.50 

900.0 b c 

±20. 
8.35 a 
±0.25 

20.5a b 
±1.50 

3.45 a 

±0.15 
5.40 b 
±0.40 

55.26 b 

±0.75 
0.13 b 

±0.05 
82.2 a  b 
±17.6 

88.04 a  b 
±0.5 

270.55 a b 
±3.8 

3.43 a 
±0.35 

11.66 a 
±1.60 

1.67 a 
±0.13 

0.38 c 

±0.11 

Sediments 
254.0a 

±3.74 
1.43 a b 
±0.54 

257.66 a 
±6.12 

250.60 a 
±5.70 

5398.3 c 

±82.1 
4.26 a 
±4.05 

59.1 a 
±13.10 

20.36 a 
±4.02 

36.33 a 

±18.66 

Wastewater 
10.01c 

±4.38 
0.06 b 
±0.02 

9.05 b  c 
±1.20 

34.91 b 
±14.5 

124.80 a 
±21.5 

52.08 a 
±17.37 

1.30 b 
±0.30 

12.10 a 

±1.71 
25.58 a 
±5.29 

Fresh water 
0.00 

±0.00 
0.00 

±0.00 
2.75 c 
±0.25 

0.00 
±0.00 

7.70 d 
±0.3 

2.46 a 
±0.38 

0.00 
±0.00 

0.00 
±0.00 

6.83 b c 
±0.23 

 ** * ** * ** n.s. * n.s. ** 

* p≤0.05, ** p ≤0.01, n.s. = non significant.•Heavy metal concentrations of C.articulatus plant organs growing in 
wastewater (μg/g d.wt.) are given in bolded format. 
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Table 2. Different phytoremediation processes (Vamerali et al., 2010). 
Phytoextraction  In this process, plants uptake pollutants from soil and water, and translocate to and store in the harvestable 

biomass of the plants. Phytoextraction aims to remove pollutants from the contaminated sites. This process 
is usually observed in hyperaccumulating plants resistant to the pollutants.  

Phytostabilization Plants reduce mobility and phytoavailibility of contaminants in the environment. This process does not 
remove pollutants from contaminated sites but reduce mobility and excludes metals from plant uptake.  

Phytovolatilization Hyperaccumulating plants uptake pollutants from soil and water, and translocate to the aerial parts of the 
plants, and volatilize the pollutants in the air. 

Phytotransformation This process is one kind of plant's defense mechanism to the environmental pollutants. The 
hyperaccumulating plants modify, inactivate, degrade (phytodegradation), or immobilize 
(phytostabilization) the pollutants through their metabolism. 

Rhizofiltration Usually aquatic plants perform this process. The hyperacumulating aquaic plants adsorb and absorb 
pollutants from aquatic environments (water and wastewater). 

 
Table 3. The translocation factor for metals within C. articulatus naturally growing in wastewater (TFW) and fresh 
water (TFF), the bioconcentration factor for metals within the plant in wastewater (BCFW) and fresh water (BCFF).  

  Metal  TFW BCFW TFF BCFF 

As 0.52 3.02 1.15 0.48 
Cd 0.15 8.98 9.33 0.17 
Cr 0.54 3.41 0.84 0.49 
Cu 0.44 3.34 0.93 0.56 
Fe 0.42 0.83 0.61 0.15 
Hg 0.95 0.10 0.74 0.04 
Mn 0.17 1.27 0.90 0.40 
Ni 0.08 1.75 0.33 0.08 
Pb 0.71 2.44 1.73 0.11 

 
Table 4. Library report for the HPLC- Chromatogram of C.articulatus rhizome samples naturally growing in fresh water. 
Peak# RT Area 

% 
Library/ ID 

1 4.251 23.53 z,z-10,12-hexadecadien-1-ol acetate 
2 5.473 1.03 Tertradecanoic acid (CAS) ss myristic acid ss neo-fat 14 ss Univol U 316S ss n- Tetradecoic acid 
3 6.249 0.71 Methyl N-(1H-2-oxo-4-pyrimidinyl) aminoacetate ss Methyl 2-[(1H-2-oxo-4-pyrimidinyl) 

amino]acetate 
4 6.401 2.70 3-Eicosene, (E)-(+)- bicycle [5.1.0] octan-2-one 
5 7.647 7.33 Hexadecanoic acid, methyl ester ss palmitic acid, methyl ester  
6 7.870 14.70 Hexadecanoic acid, methyl ester ss palmitic acid, methyl ester (CAS) ss methyl palmitate ss 

metholene 2216 ss palmitic acid, methyl ester   
7 8.246 10.42 Hexadecanoic acid (CAS) ss palmitic acid ss palmitinic acid ss n-hexadecoic acid 

pentadecanecarboxylic acid ss prifrac 2960 ss coconut oil fatty acids ss cetylic acid ss emersol 140 ss 
emersol 143  

8 8.493 2.95 Hexadecanoic acid (CAS) ss palmitic acid ss palmitinic acid ss n-hexadecoic acid ss 
pentadecanecarboxylic acid ss 1- pentadecanecarboxylic acid ss prifrac 2960 ss coconut oil fatty acids 
ss cetylic acid ss emersol 140 ss emersol 143 

9 10.220 1.90 (R)- (-)-14-methyl-8-hexadecyn-1-ol 
10 10.455 1.97 Cyclopentadecanone, 2-hydroxy-6-octadecenoic acid,methyl ester 
11 10.549 1.12 Methyl dihydromalvalate 
12 10.690 0.91 Octadecanoic acid, methyl ester 
13 10.819 6.23 Octadecanoic acid, methyl ester 
14 10.948 12.80 9,12-octadecadienoic acid (z,z) 
15 11.371 2.02 Octadecanoic acid (CAS) ss stearic acid ss n-octadecanoic acid ss PD 185 ss NAA 173 ss VANICOL  

ss Kam 2000 ss Kam 2000 ss Neo-fat 18 ss stearic acid ss hystrene ss stearex beads ss Hystrene 
16 13.698 0.82 9,12,15-octadecatrienoic acid, methyl ester, (z,z,z) 
17 14.109 0.86 1H-indene, 5-butyl-6-hexyloctahydro- ss Bicyclo[4.3.0]nonane, 3butyl-4-hexyl 
18 14.309 1.30 Barbituric acid, 5-allyl-5-(cyclohex-2-en-1-yl) ss thialbarbitone oxygen analogue 
19 16.647 0.99 Ergost-25-ene-3,5,6,12-tetrol, (3.beta., 5.alpha., 6.beta., 12.beta.)- 1,E-8,Z-10-Tetradecatriene 
20 16.976 1.01 1-Hexacosene 
21 17.293 4.69 Bis(2-ethylhexyl) phthalate 

*Compounds are listed in order of elution from the eluting column. 
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Table 5. Library report for the HPLC- Chromatogram of C.articulatus rhizome samples growing in wastewater.  

*Compounds are listed in order of elution from the eluting column. 
 
Table 6. Library report for the HPLC- Chromatogram of C.articulatus inflorescence samples growing in wastewater. 

 

Peak# RT Area % Library/ ID 

1  4.240 80.72 (7R,8S)-cis-anti-cis-7,8-Epoxytricyclo[7.3.0.0(2,6)] dodecane 

2  8.223   2.70 n-Hexadecanoic acid 

3  8.317   2.64 Curan-17-oic acid,2,16-didehydro-19-hydroxy-, methyl ester, (20.xi.)-ss 
Echitamidine 

4  9.292   3.55 Bis (5,5,5-trifluoro-4-oxopentan-2-n-propylene) amine ss 2-pentanone,4,4'-
[iminobis(3,1-propanediylitrilo)] bis [1,1,1-trifluoro- (CAS)] 

5 10.949   3.40 9,12-octadecadienoic acid (z,z-CAS) ss Linoleic acid ss Linoleic ss Unifac 6550 ss 
Linolic acid ss Telfairic acid ss Grape seed oil ss Polylin No. 515 ss Cis,cis-
Linoleic acid ss 9,12-octadecadienoic acid ss cis-9,cis-12-octadecadienoic acid  

6 11.689   3.15 N-Benzyl Phthalimide ss 1H-Isoindole-1,3 (2H)-dione, 2-(phenylmethyl)- (CAS) 
ss Phthalimide, N-benzyl silane 

7 17.294  3.85 1-(Methylpropyl)-4-(1',1',2'-trichloro-3'-ethylallyl)benzene 
*Compounds are listed in order of elution from the eluting column. 
 
 
 
 

Peak# RT Area % Library/ ID 

1 4.698 4.34 Decanedioic acid, dimethyl ester  
2 6.448 0.86 Butyric acid, 2,3- dichloro- (CAS) ss 2,3- dichlorobutyric acid ss But anoic acid, 

2,3-dichloro-Butanoic acid 

3 7.659 7.89 Hexadecanoic acid, methyl ester (CAS) ss Methyl palmitate ss Methyl hexadecanote 
ss Methyl n-hexadeca noate ss Uniphat A60 ss Metholene 2216 ss Palmitic acid 
methyl ester ss Palmitic acid, methyl ester ss n-Hexadecanoic acid methyl ester ss 
Palmitic acid 

4 7.882 27.39 Hexadecanoic acid, methyl ester (CAS) ss Methyl palmitate ss Methyl 
hexadecanoate ss Methyl n-hexadecanoate ss Uniphat A60 ss Metholene 2216 ss 
Palmitic acid methyl ester  

5 8.246 6.09 n- hexadecanoic acid (CAS) ss Palmitic acid ss n- hexadecanoic acid ss 
Pentadecanecarboxylic acid ss Prifrac 2960 ss Coconut oil fatty acids  

6 8.493 9.33 Cetylic acid ss Emersol 140 ss Emersol 
7 10.232 2.55 9,12-octadecadienoic acid (z,z)-, methyl ester ss methyl cis-9, cis-12-

octadecadienoate ss linoleic acid, methyl ester  

8 10.455 2.55 9-octadecenoic acid (z)-, methyl ester (CAS) ss methl oleate ss methyl cis-9-
octadecenoate ss oleic acid methyl ester ss emery oleic acid ester  

9 10.561 3.33 9-octadecenoic acid,  methyl ester (CAS) ss methyl octade-9-enoate ss methyl -9-
octadecenoate ss methyl oleate 

10 10.690 1.10 Heptadecanoic acid, 16-methyl-, methyl ester 
11 10.819 15.97 Octadecanoic acid , methyl ester (CAS) ss methyl stearate ss Stearic acid methyl 

ester ss kemester 9718 ss Stearic acid methyl ester  

12 10.949 9.35 9,12- octadecadienoic acid (z,z) methyl ester 
13 11.477 1.43 Octadecanoic acid 

14 13.910 1.31 Eicosanoic acid, methyl ester (CAS) ss Arachidic acid methyl ester ss methyl 
eicosanoate    

15 16.964 1.84 Docosanoic acid, methyl ester (CAS) ss methyl behenate ss methyl docosanoate ss 
Behenic acid methyl ester 

16 17.282 4.67 di- (2-ethylhexyl) phthalate  
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Figure 2. HPLC –Chromatograms of C.articulatus rhizome samples naturally growing in fresh water canal (a), 
naturally growing in wastewater (b) and inflorescence samples naturally growing in wastewater (c) at 220 nm. 
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5. Conclusion 
It can be concluded that Cyperus articulatus has 

the potentiality for phytoremediation of different 
heavy metals e.g. As, Cd, Cr, Cu, Fe, Hg, Mn, Ni and 
Pb in wastewater. The species show considerable 
variations in the metal uptake and accumulation 
abilities according to the plant organ and the type of 
heavy metal. Heavy metal accumulation in the 
different plant organs changed their chemical 
components especially in the bellow-ground parts. 
Extra investigations on the remobilization and 
biomineralisation mechanisms of heavy metals are 
required. 
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Abstract: The transmission spectrum of five types of intraocular lenses (IOLs) was measured to assess visual 
performance after cataract surgery. A UV-Visible spectrometer was used to measure the transmission spectrum of 
IOLs after exposure to UV light with varying power and exposure time. For Samples (a) and (b), the transmittance 
is almost zero from 200 nm to 400 nm; the transmittance also decays in the visible region. For Samples (c) and (d), 
the IOLs cannot block the wavelength from 200 nm to 300 nm. For Sample (e), the IOL cannot block the 
wavelength from 200 nm to 400 nm. The transmittance of IOLs decays with increasing UV power and exposure 
duration.  
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1. Introduction 

A cataract is one of the most serious blinding 
diseases in the world. Cataracts have become the 
leading cause of reversible loss of useful vision 
resulting in decreased contrast sensitivity [1, 2] and 
increased visual disability because of glare [3, 4]. 
Cataract surgery is usually combined with the 
implantation of an intraocular lens (IOL). UV light-
filtering lenses play a key role in cataract surgery. 
Evidence shows that UV light causes cystoid macular 
edema and photic retinopathy. The absorption 
spectrum of IOLs is very important because UV 
light-filtering IOLs do not protect the retina from 
phototoxic damage by high-energy short-wavelength 
light. The crystalline lens gradually becomes yellow 
with age, thus reducing the transmission of blue light 
and preventing it from reaching the retina [5-14]. 

UV transmitting and UV-blocking IOLs are 
used widely today. UV-transmitting IOLs do not 
have chromophores. Colorless UV-blocking IOL 
chromophores absorb most UV radiation and 
possibly some violet light. The colors of IOLs are 
important because it affects the transmission 
spectrum. In this study, we measured the 
transmission spectrum of IOLs to assess visual 
performance after cataract surgery. 

 
 

2. Experimental 
 
Sample Preparation 

Figure 1 shows the five types of IOLs. The 
samples are denoted as (a), (b), (c), (d), and (e). 

 

 Figure 1: Five types of IOLs. 
 
Setup 

Figure 2 shows the experimental setup for the 
transmission spectrum measurement of IOLs. Non-
polarized UV light was expanded and passed through 
a neutral density filter (NDF), which can adjust the 
intensity of UV light. A photodiode was linked to a 
computer to measure UV intensity. A UV-Visible 
spectrometer was used for measuring the 
transmission spectrum of IOLs after UV light 
exposure. 
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Procedures 
 (1) Exposure time was fixed at 1 min, and UV power 

was set to 0, 1, 5, 25, and 50 mW. The 
transmission spectrum of IOLs was measured 
from 200 nm to 1000 nm. 

 (2) Exposure time was changed from 1 min to 180 
min, and UV power was changed to 0, 1, 5, 25, 
and 50 mW. A transmission intensity of 565 nm 
was observed. 

 

 
Figure 2: Experimental setup for the transmission 
spectrum measurement of IOLs. (Neutral density 
filter [NDF]; beam splitter [BS]; detector [D]) 
 
3. Results and Discussions 

Figures 3(a) to 3(e) show the variations of the 
transmission spectrum for Samples (a) to (e). The 
transmittance approaches zero from 200 nm to 400 
nm for Samples (a) and (b). The transmittance 
gradually decays with increasing UV power for 
Sample (a), and obviously decays when UV power is 
higher than 50 mW for Sample (b). For Samples (c), 
(d), and (e), the transmittance from 200 nm to 300 
nm is relatively large. For Samples (c) and (d), the 
transmittance from 300 nm to 400 nm are almost 
zero; for Sample (e) the transmittance is nonzero. The 
transmittance decays rapidly under low UV exposure 
for Sample (c), decays when UV power is higher than 
5 mW for Sample (d), and gradually decreases with 
increasing UV power for Sample (e). 

Figures 4(a) to 4(e) show the variations of the 
transmission intensities at a wavelength of 565 nm 
with varying UV power and exposure time. The 
transmittance slightly decreases with increasing UV 
power (UV power is less than 50 mW). The 
transmittance rapidly decreases with a UV power of 
~50 mW under an exposure time of ~50 min for 
Sample (a). When the exposure time is longer than 60 
min, the transmittance is maintained at a stable level. 
For Sample (b), the transmittance gradually decreases 
with increasing UV power and exhibits a stable 
signal when UV exposure is longer than 60 min. For 
Sample (c), the transmittance rapidly decays if UV 
power is higher than 5 mW; the transmittance decays 
if UV power is higher than 5 mW. For Sample (e), 
the transmittance decays if UV power is higher than 
25 mW. 

 

 
Figure 3: Variations of transmission spectrum 
corresponding to samples (a) to (e). 

Figure 4: Variations of transmission intensities at a 
wavelength of 565 nm under different UV power and 
exposure time. 
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4. Conclusion 
 We measured the transmission spectrum of 
five types of IOLs. For Samples (a) and (b), the 
transmittance approaches to almost zero from 200 nm 
to 400 nm and decays in the visible region. For 
Samples (c) and (d), the IOLs cannot block the 
wavelength from 200 nm to 300 nm. For Sample (e), 
the IOLs cannot block the wavelength from 200 nm 
to 400 nm. The transmittance of IOLs decays with 
increasing UV power and exposure duration. 
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Abstract: Monosodium glutamate (MSG) is the most commonly used flavoring agent all over the world. The current 
study was designed to investigate the protective and therapeutic effect of propolis against monosodium glutamate 
induced toxic effects on some biological aspects of kidney rats. Accordingly, a total number of fifty male albino rats 
were divided into five groups. The first group served as control, where the second group was administered propolis at 
an oral daily dose of 200 mg/kg/b. w. for eight weeks. The third group received MSG 1 g/kg /b. w. for eight weeks. 
The fourth group (protective group) was first administered propolis alone for 4 weeks, and secondly received MSG in 
association with propolis for 4 weeks. The fifth group (therapeutic group) was first given MSG alone for 4 weeks and 
was secondly administered propolis in association with MSG for 4 weeks. At the end of four and eight weeks, blood 
and kidney tissues were collected to study biochemical parameters and electrophoresis study. MSG administration 
exerted significant elevation of the mean body weight, absolute and relative kidney weights, serum urea, creatinine, 
sodium (Na+), cholesterol, TG, HDL, LDL, VLDL and MDA activities and decrease in potassium (K+), total protein, 
albumin and GSH levels. In the electrophoresis study, there was an increase in fraction 1 and 2 and a decrease in 
fractions 3, 4 and 5 in  MSG group, while in the protective group, propolis extract showed significant improvement in 
the previous fractions. It may be concluded that the results confirm the toxic effect of MSG and the protective effect 
of propolis, especially when administrated as a protective substance than therapeutic. 
[Walaa, A. M. El-Nahrawy, Sanaa, M. R. Wahbaand Ibrahim, S. Eldurssi. The Potential Effects of Propolis against 
Monosodium Glutamate (MSG) Toxic Effects on Some Biochemical Aspects of Kidney. Life Sci J 
2012;9(4):4044-4054]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 603 
 
Key Words: Kidney, Monosodium glutamate, Propolis, Biochemical, Oxidative stress, Electrophoresis. 
 
1. Introduction 

Monosodium glutamate (MSG) is the sodium 
salt of the non-essential amino acid glutamic acid, one 
of the most abundant amino acids found in nature. 
MSG is most commonly used as a flavoring agent all 
over the world. When MSG is added to food, it 
provides a flavoring function similar to naturally 
occurring free glutamate which differ from the four 
classic tastes of sweet, sour, salt and bitter (Egbuonu 
et al., 2010). Despite its taste stimulation and 
improved appetite enhancement, reports indicate that 
monosodium glutamate is toxic to human and 
experimental animals (Egbuonu et al., 2010). The 
major adverse reaction of MSG might be either 
immunological reactions such as urticaria, 
angioedema, cutaneous allergic reaction and asthma, 
or non-immunological reaction, which include a 
variety of symptoms such as headache, myalgia, 
backache, neck pain, tingling and lushing chest 
heaviness (Freeman, 2006). 

Propolis is a resinous hive product collected by 
honeybees from many plant sources (Tan-No et al., 
2006). Historically it has been used for various 
purposes, especially as a medicine (Ghisalberti, 
1979). Flavonoids and phenolics are the major 
complementary compounds of propolis (Ivanovska et 

al., 1995). Flavonoids are thought to be responsible 
for many of its biological and pharmacological 
activities including anticancer (Padmavathi et al., 
2006), anti-inflammatory (Paulino et al., 2008), and 
antioxidant effects (Nieva Moreno et al., 2000). The 
pharmacological effects of bee propolis include 
reduction of the blood pressure, protection of the liver 
tissue, protection against stomach ulcer formation and 
maintenance of serum glucose (Kedzia et al., 2007). 
Hepatoprotective, renal protective and therapeutic 
effects of propolis ethanol extract were also reported 
(Liu et al. 2005). 

Thus, the present study was designed to examine 
the possible protective and curative effect of propolis 
against MSG-induced renal toxicity and oxidative 
stress in weanling rats. 
 
2. Material and Methods 

Fifty weanling male albino rats (Rattus 
norvegicus) (75-95 g) were employed in the present 
study. They were housed in a well ventilated animal 
house vivarum of Zoology Department, Women 
collage, Ain Shams University and kept under the 
same environmental conditions. They were fed to 
appetite on standard laboratory animal diet and fresh 
tap water was at all times. 
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The rats were randomly assigned into five equal 
groups each containing 10 male rats. The first group 
(Control group) was left as normal control. The 
second group (Propolis treated group) orally received 
a daily dose of propolis (200 mg/kg b. w.) for four and 
eight weeks (Bhadauria and Nirala, 2009). The third 
group (MSG group) was orally administered with 
1g/kg b. w. (Gomathi and Malarvili, 2009) for 4 and 
8 weeks. The fourth group (Protective group) 
received oral dose of propolis daily for 4 weeks then 
orally administered propolis and MSG for another 
four weeks. The fifth group (Therapeutic group) was 
treated with oral dose of MSG daily for 4 weeks then 
orally MSG and propolis for another 4 weeks. 

Monosodium glutamate and propolis were 
purchased from Sigma chemical company (USA). 

Biochemical and kidney protein electrophoresis 
analyses have been assessed. At the end of each 
experimental period (4 & 8 weeks), blood samples 
were collected from decapitated animals. The contents 
of serum urea and creatinine were assayed 
colorimetrically using commercial kits (Randox Ltd., 
Co. UK) (Fawcett and Scott, 1960 and Seeling and 
Wust, 1969). Sodium (Na+) and potassium (K+) 
analysis were accomplished by emission flame 
photometry after suitable dilutions (Tietz, 1983 and 
Tietz, 1976) respectively. Serum total protein and 
albumin were assayed colorimetrically using 
commercial kits (Randox Ltd., Co. UK) (Henry et al., 
1974 and Doumas et al., 1971) respectively. Serum 
total cholesterol (Seidel et al., 1983), triglycerides 
(Fossati and Prencipe, 1982), HDL-cholesterol 
(Stein, 1986) were estimated colorimetrically using 
commercial kits from Randox, Ltd., Co. (UK). LDL-
cholesterol was calculated as per Assmann's equation 
(Assmann et al., 1984). VLDL-cholesterol was 
calculated as per Assmann's equation (Assman et al., 
1984). 

After sacrifice, kidneys were excised at the end 
of each experimental period and washed with saline 
solution (0.9 % Na Cl). After washing, the kidneys 
were homogenized in ice-cold 0.25 M sucrose 
containing 1 mM diethylenetriamine penta-acetic acid 
(1:1 w/v). Each sample was then centrifuged for 20 
min at 20.000 g. The supernatant was aspirated for 
measuring the content of reduced GSH (Tietze, 1969) 
and MDA (Botsoglou et al., 1994) by ELISA 
technique using commercial kits (IBL Gesellschsft, 
Hamburg, Germany). 

Aqueous extracts were prepared from equal 
weights of kidney of rats of each group as described 
by Jay (1964). The method used for electrophoresis 
was that of Davis (1964) with Syn Gene, 4.01.02. 
Statistical Analysis: 

All data were analyzed using the SPSS for 
windows software, version 10.0. Analysis of variance 
(ANOVA) which is an indication of the dispersion or 
difference between more than two means to the 
calculated standard deviation of this difference was 
assessed. (Tello and crewson, 2003). 
 
3. Result: 
1- Determination of body weight, kidney weight 
and relative kidney weight: 

The mean body weight of control group rats and 
those given propolis and MSG increased gradually 
throughout the experimental period. Yet the 
percentage of increase in body weight of MSG rats 
amounted to 6.1 % at the end of experimentation. The 
data also indicate gradual increase in the mean kidney 
weights of control and propolis groups throughout the 
experimental period with no significant differences in 
relative kidney weight. While, a partial improvement 
was recorded in mean body weight, kidney weight and 
relative kidney weight during protective group (Table 
1).

 
Table (1): The protective and therapeutic role of propolis on body weight, kidney weight and relative kidney weight (g) 

against MSG treated male albino rats 
Parameters                               Group 

Duration 
Control 
group 

Propolis 
group 

MSG 
group 

Protective 
group 

Therapeutic 
group 

Body weight 

1st Day Mean ± S. E. 
% of change 

86.15A
a±1.88 
 

84.25A
a± 1.45 

-2.21 
83.74A

a±1.48 
-2.80 

82.84A
a±0.88 

-3.84 
83.71A

a±2.05 
-2.83 

4th week Mean ± S. E. 
% of change 

130.60A
b±2.73 

 
132.60A

b±6.47 
1.53 

148.60B
b±3.74 

13.78 
128.60A

b±5.51 
-1.53 

151.80B
b±5.19 

16.23 

8th week Mean ± S. E. 
% of change 

167.20A
c±10.70 
 

162.40ACD
c±3.66 

-2.87 
177.40B

c±3.41 
6.10 

159.40C
c±5.16 

-4.67 
166.00AD

c±14.90 
-0.72 

Kidney weight 
4th week Mean ± S. E. 

% of change 
0.884A

a±0.078 
 

0.918A
a±0.058 

3.85 
0.920A

a±0.052 
4.07 

0.974A
a±0.050 

10.18 
1.044B

a±0.056 
18.10 

8th week Mean ± S. E. 
% of change 

1.060A
b±0.033 
 

1.004A
b±0.021 

-5.28 
1.286B

b±0.057 
21.32 

1.078A
b±0.094 

1.70 
1.132C

b± 0.063 
6.79 

Relative kidney 
weight 

4th week Mean ± S. E. 
% of change 

0.643A
a±0.047 
 

0.690A
a±0.011 

7.31 
0.619A

a±0.028 
-3.73 

0.757B
a±0.028 

17.73 
0.688A

a±0.015
6.99 

8th week Mean ± S. E. 
% of change 

0.643A
a±0.043 
 

0.619A
a±0.004 

-3.73 
0.725B

b±0.033 
12.75 

0.676A
b±0.022 

5.13 
0.682A

a±0.011
6.07 

A, B, C, D The groups in the same row with different letters are statistically significant (p < 0.05). 
a, b, c The groups in the same column with different letters are statistically significant (p < 0.05). 
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2- Kidney function tests: 
Serum urea, creatinine, sodium (Na+) and 
potassium (K+) levels: 

Data recorded for the serum urea, creatinine, Na+ 
and K+ are presented by table (2). Normal rats showed 
more or less constant levels during the course of the 
study. Moreover, no remarkable changes were 
reported in propolis rat group. On the other hand, in 
MSG group, a significant elevation was realized in 
urea, creatinine and Na+ levels as compared with 
control group. In relation to the control rats a 
significant decrease in the serum K+ level was 
reported in the same group. 

A considerable time dependent improvement 
was observed in protected rats group. Furthermore, a 
highly significant elevation took place in the levels of 
urea, creatinine and sodium, but significant depression 
in potassium level in the therapeutic group (group 
receiving oral dose MSG daily for four weeks then 

administered oral dose of MSG and propolis for four 
weeks) during the 4 weeks. A partial decline was 
recorded through the second interval period of 8 
weeks. But, partial recovery occurred in potassium 
(K+) level (Table 2). 
3- Protein profile testes: 
Serum total protein (g/dl) and albumin (g/dl) 
levels: 

On detecting the serum total protein and albumin 
level, the data are given in table (3). The control and 
propolis rats group designed more or less constant 
figures during the study period. In relation to the 
control rats a significant decrease in total protein level 
and in albumin level were reported in rats treated with 
MSG for 8 weeks. Furthermore, a slight decrease took 
place in serum total protein and albumin level in the 
protected rats group. Moreover, partial recovery 
occurred in the therapeutic rats group. 

 
Table (2): The protective and therapeutic role of propolis on serum urea (mg/dl), creatinine (mg/dl), sodium (Na+)( meq/L)  

and potassium (K+)( meq/L) against MSG treated male albino rats. 
Parameters                           Group 

Duration 
Control 
group 

Propolis 
group 

MSG 
group 

Protective 
group 

Therapeutic 
group 

Urea 
4th week Mean ± S. E. 

% of change 
15.21A

a±0.32 
 

15.91A
a±0.39 

4.602 
30.25B

a±0.16 
98.882 

16.21A
a±0.68 

6.575 
29.35B

a±0.64 
92.965 

8th week Mean ± S. E. 
% of change 

15.13A
a±0.51 
 

16.01A
a±0.32 

5.816 
38.66B

b±0.83 
155.519 

17.54A
a±0.50 

15.929 
25.12C

b±0.81 
66.028 

Creatinine 
4th week Mean ± S. E. 

% of change 
0.32A

a±0.10 
 

0.31A
a±0.10 

-3.125 
0.85B

a±0.23 
165.625 

0.33A
a±0.56 

3.125 
0.82B

a±0.22 
156.25 

8th week Mean ± S. E. 
% of change 

0.35A
a±0.09 
 

0.33A
a±0.12 

-5.714 
0.95B

b±0.31 
171.429 

0.41C
b±0.18 

17.143 
0.71D

b±0.48 
102.857 

Sodium (Na+) 
4th week Mean ± S. E. 

% of change 
133.82A

a±0.56 
 

131.70A
a±0.32 

-1.584 
153.31B

a±0.60 
14.564 

134.56A
a±0.57 

0.553 
155.20B

a±0.56 
15.977 

8th week Mean ± S. E. 
% of change 

132.70A
a±0.31 

 
132.41A

a±0.35 
-0.219 

160.20B
b±0.54 

20.723 
139.32C

b±0.53 
4.989 

149.41D
b±0.47 

12.592 

Potassium (K+) 
4th week Mean ± S. E. 

% of change 
4.15A

a±0.32 
 

4.20A
a±0.29 

1.205 
2.46B

a±0.90 
-40.723 

4.50A
a±0.91 

0.843 
2.61B

a±1.0 
-37.108 

8th week Mean ± S. E. 
% of change 

4.16A
a±0.40 
 

4.14A
a±0.33 

-0.481 
2.03B

b±0.14 
-51.202 

4.21A
a±1.5 

1.202 
2.93C

a±1.2 
-29.567 

A, B, C, D The groups in the same row with different letters are statistically significant (p < 0.05). 
a, b, c The groups in the same column with different letters are statistically significant (p < 0.05). 

 
Table (3): The protective and therapeutic role of propolis on serum total protein and albumin (g/dl) against MSG treated 

male albino rats. 
Parameters                            Group 

Duration 
Control 
group 

Propolis 
group 

MSG 
group 

Protective 
group 

Therapeutic 
group 

Total protein 
4th week Mean ± S. E. 

% of change 
6.21A

a±0.13 
 

6.19A
a±0.10 

-0.322 
4.51B

a±0.04 
-27.375 

6.21A
a±0.06 

0.000 
4.31B

a±0.07 
-30.596 

8th week Mean ± S. E. 
% of change 

6.24A
a±0.12 
 

6.27A
a±0.11 

0.481 
3.23B

b±0.13 
-48.237 

5.83A
a±0.07 

-6.571 
4.74C

a±0.08 
-24.039 

Albumin 
4th week Mean ± S. E. 

% of change 
186.31A

a±2.41 
 

187.92A
a±2.56 

0.864 
153.73B

a±2.01 
-17.487 

185.21A
a±2.39 

-0.590 
155.22B

a±2.73 
-16.687 

8th week Mean ± S. E. 
% of change 

188.70A
a±2.94 

 
190.42A

a±2.39 
0.912 

145.70B
b±2.71 

-22.788 
182.41C

a±2.66 
-3.333 

166.21D
b±2.37 

-11.918 
A, B, C, D The groups in the same row with different letters are statistically significant (p < 0.05). 
a, b, c The groups in the same column with different letters are statistically significant (p < 0.05). 
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4- Lipid profile testes: 
Serum cholesterol, T G, HDL, LDL and VLDL 
levels: 

From the inspection of the data presented in 
table (4), no remarkable changes were noted in the 
level of serum cholesterol, triglyceride (TG), HDL, 
LDL and VLDL of normal control and propolis rats 
group. In MSG rats group for 8 weeks, a significant 
percentage elevation in the level of cholesterol, TG 
level, in HDL level, LDL level and VLDL level was 
recorded as compared to control rats (Table 4). 

Moreover, a marked decrease occurred in lipid profile 
levels in the protected rats group (Rats receiving oral 
dose of propolis daily for four weeks then orally 
treated with propolis and MSG for four weeks). 

In relation to MSG rats, it is clear from the data 
recorded that the best improvement occurred in the 
protected rats group at 8 weeks. A partial 
improvement was realized in lipid profile levels in the 
therapeutic rats group in serum cholesterol, TG, HDL, 
LDL and VLDL level that was time dependent (Table 
4). 

 
Table (4): The protective and therapeutic role of propolis on cholesterol, triglyceride (TG), high density lipoprotein (HDL), 

low density lipoprotein (LDL) and very low density lipoprotein (VLDL) (mg/dl) against MSG treated male 
albino rats. 

Parameters                           Group 
Duration 

Control 
group 

Propolis 
group 

MSG  
group 

Protective 
group 

Therapeutic 
group 

Cholesterol 
. 

4th week Mean ± S. E. 
% of change 

55.21A
a±0.51 
 

54.31A
a±0.20 

-1.630 
80.25B

a±0.41 
45.354 

53.21A
a±0.33 

-3.623 
79.21B

a±0.35 
43.470 

8th week Mean ± S. E. 
% of change 

56.32AC
a±0.32 

 
53.91A

a±0.41 
-4.279 

92.29B
b±0.32 

63.867 
59.76C

a±0.50 
6.108 

75.61D
a±0.41 

34.251 

T. G 
4th week Mean ± S. E. 

% of change 
62.21A

a±0.24 
 

58.21A
a±0.30 

-6.430 
126.43B

a±0.90 
103.231 

59.10A
a±0.65 

-4.999 
123.40B

a±0.50 
98.360 

8th week Mean ± S. E. 
% of change 

60.11A
a±0.12 
 

59.13A
a±0.22 

-1.630 
143.65B

b±0.83 
138.979 

65.81C
b±0.81 

9.483 
109.45D

b±0.81 
82.083 

HDL 
4th week Mean ± S. E. 

% of change 
15.40A

a±0.23 
 

16.24A
a±0.21 

5.455 
24.00B

a±0.39 
55.844 

15.98A
a±0.42 

3.766 
24.23B

a±0.34 
57.338 

8th week Mean ± S. E. 
% of change 

16.40A
a±0.35 
 

17.40A
a±0.39 

6.098 
25.58B

a±0.23 
55.976 

18.42A
a±0.37 

12.317 
22.12B

a±0.30 
34.878 

LDL 
4th week Mean ± S. E. 

% of change 
45.85A

a±0.32 
 

45.92A
a±0.32 

-3.434 
59.76B

a±0.35 
13.117 

44.59A
a±0.40 

-7.161 
59.38B

a±0.56 
10.705 

8th week Mean ± S. E. 
% of change 

47.59AC
a±0.41 

 
45.56A

a±0.39 
-11.541 

68.68B
b±0.38 

36.129 
50.28C

b±0.50 
1.004 

55.97D
b±0.49 

17.609 

VLDL 
4th week Mean ± S. E. 

% of change 
12.44A

a±0.58 
 

11.64A
a±0.54 

-6.431 
25.29B

a±0.51 
103.296 

11.82A
a±0.58 

-4.984 
24.68B

a±0.50 
98.392 

8th week Mean ± S. E. 
% of change 

12.02A
a±0.54 
 

11.83A
a±0.49 

-1.581 
28.73B

b±0.58 
139.018 

13.16A
a±0.54 

9.484 
20.86C

b±0.53 
73.544 

A, B, C, D The groups in the same row with different letters are statistically significant (p < 0.05). 
a, b, The groups in the same column with different letters are statistically significant (p < 0.05). 

 
5- Kidney Tissue (Oxidative stress parameters): 
a- Tissue Glutathione (GSH) (µg/g protein) levels: 

No remarkable changes were reported after rats 
were treated with 200 mg/kg b. w. propolis through 
the experimental duration (Table 5). In MSG rats 
group, a significant depletion in the content of tissue 
GSH was recorded. As mentioned in the data of 
treated rats (protective group) after 8 weeks, GSH 
levels were nearly similar to that in control group 
(Table 5). After treatment with MSG and propolis 
(therapeutic group) a significant decrease in the tissue 
GSH content occurred after 4 weeks. This level 
gradually declined after treatment with MSG with 
propolis, for 8 weeks as compared with control group 
(Table 5). 
b- Tissue lipid peroxidation malondialdhyde 
(MDA) (mM/100g): 

No changes were verified after the 
administration of propolis (200 mg/kg b. w.) for 4 and 
8 weeks (Table 5). On the other hand, in MSG rats 
group a significant elevation was realized in tissue 

MDA content as compared. These were later highly 
significantly increased with lapse of time at the last 
interval (8 weeks) (Table 5). Furthermore, protection 
was shown in the MDA content in protective rats 
group (Table 5). 
6- Kidney protein electrophoresis:  

Electrophoretic experimental pattern of kidney 
extract showed five protein fractions. Effect of groups 
on the protein fractions are the shown in table (6). 
There was no significant change in the five protein 
fractions in the group treated with propolis as 
compared with control group for 8 weeks accept 
fraction 1 (Table 6 and Fig. 1). In contrast, treatment 
with MSG for 8 weeks showed reduction or elevation 
in the factions of the different kidney proteins as 
shown in table (6) and figure (1). There was an 
increase in fractions 1 and 2 and a decrease in 
fractions 3, 4 and 5 in MSG group. In the protective 
group, the data in table (6) and figure (1) indicated 
that administration of propolis for four weeks 
followed by propolis and MSG for an extra 4 weeks 
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and sacrificed after 8 weeks, managed to protect all 
protein fractions. On the contrary, in the therapeutic 
group treated with MSG for 4 weeks followed by 
administration of MSG and propolis for 4 weeks and 

sacrificed after 8 weeks, fractions 1 and 2 showed 
increase, while there was a decrease in fractions 3, 4 
and 5 as compared with control group (Table 6 and 
Fig. 1). 

 
Table (5): The protective and therapeutic role of propolis on glutathione (GSH) (µg/g protein) and malondialdhyde (MDA) 

(mM/100g) against MSG treated male albino rats. 
Parameters                                   Group 

Duration 
Control 
group 

Propolis 
group 

MSG 
group 

Protective 
group 

Therapeutic 
group 

GSH 
4th week Mean ± S. E. 

% of change 
20.23A

a±0.82 
 

19.21A
a±0.75 

-5.042 
12.51B

a±0.53 
-38.161 

19.82A
a±0.56 

-2.027 
12.20B

a±0.71 
-38.694 

8th week Mean ± S. E. 
% of change 

18.67A
a±0.71 
 

18.50A
a±0.81 

-0.911 
8.10B

b±0.60 
-56.615 

18.61A
a±0.47 

-0.312 
14.84C

b±0.54 
-20.514 

MDA 
4th week Mean ± S. E. 

% of change 
0.38A

a±0.12 
 

0.40A
a±0.13 

5.263 
0.69B

a±0.22 
81.579 

0.36A
a±0.20 

-5.263 
0.72B

a±0.26 
89.474 

8th week Mean ± S. E. 
% of change 

0.40A
a± 0.14 
 

0.41A
a±0.15 

2.500 
1.46B

b±0.25 
265.000 

0.47C
b±0.21 

17.500 
0.66D

b±0.31 
65.000 

A, B, C, D The groups in the same row with different letters are statistically significant (p < 0.05). 
a, b, The groups in the same column with different letters are statistically significant (p < 0.05). 

 
Table (6): The protective and therapeutic role of propolis on protein fractions of kidney extract (g/100g protein) against 

MSG treated male albino rats. 
                        Groups 

Fraction 
Control 
group 

Propolis 
group 

MSG 
group 

Protective 
group 

Therapeutic 
group 

Fraction 1 % Raw vol. 5.777 7.172 9.842 6.071 10.234 
Fraction 2 % Raw vol. 25.506 23.999 36.677 26.207 32.443 
Fraction 3 % Raw vol. 21.202 19.663 14.449 18.830 14.896 
Fraction 4 % Raw vol. 34.871 36.063 30.774 34.948 31.866 
Fraction 5 % Raw vol. 12.643 13.102 8.259 13.945 10.561 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
Figure (1): The protective and therapeutic role of propolis on the fractions of protein of kidney extract (g/100g protein) against MSG 
treated male albino rats. 
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4. Discussion: 
Monosodium glutamate (MSG) is considered 

one of the most commonly used food enhancer in 
many types of food. MSG treatment provokes 
hormonal alterations and specific intestinal changes in 
smooth muscle reactivity to agonists. The 
administration of MSG in high concentrations or for 
long periods of time may cause tissue damage and 
mediate inflammation. In addition, it triggers the 
production of reactive oxygen species (ROS) coupled 
with impaired oxidant/antioxidant balance leading to a 
state of oxidative stress (Lei et al., 2005). Oxidative 
stress and decreased antioxidative capacity 
participates in the progression and complications of 
renal diseases such as hyperlipoproteinemia or 
cardiovascular diseases (Gazdikova et al., 2000). 

Propolis or “bee-glue” contains a number of 
natural active constituents that have been shown to 
exert a variety of medical properties, such as anti-
microbial activity (Koo et al., 2000), protective effect 
against radiation-induced damage (El- Ghazaly and 
Khayyal, 1995), anti-mutagenic effect (Varanda et al., 
1999), anti-hyperalgesic action (De Campos et al., 
1998) and anti-inflammatory activity (Ozturk et al., 
2000). Most of these effects have been related to the 
anti-oxidant and free radical scavenging properties of 
propolis (Basnet et al., 1997). 

The present study showed that, there was 
significant increase in the final total body weight, 
kidney weight and relative kidney weight markedly 
noticed in group of rats treated with MSG. This 
increase may be due to increased food intake caused 
by the administration of MSG. Similar results have 
been reported by Abass and Abd El-Haleem (2011). 

Earlier report by Kawakita et al. (2005) 
explained that the potential explanation for MSG-
obesity link lies in the alteration of regulatory 
mechanism that affect fat metabolism. It was also 
found that MSG causes obesity in lab rats by down 
regulating hypothalamic appetite suppression and, 
thus, increasing the amount of food consumed 
(Hermanussen et al., 2006). In addition, MSG intake 
could induce an increase in energy intake (Bergen et 
al, 1998) which could lead to obesity (Mozes et al., 
2004). Also, Shibata et al. (1995) recorded an 
increase in kidney weights in both sexes of rats given 
MSG that was considered to be due to Na+ intake in 
the regimen. 

In the current study, the protective and 
therapeutic group showed partial decrease in total 
body weight as compared to the control group. 
Similarly, both absolute and relative kidney weights 
manifested partial decrease in protective group while 
there was an increase in the therapeutic one. Similar 
results were demonstrated by Abo-Salem et al. (2009) 
who revealed significant amelioration in both body 

and kidney weights in a dose-dependent manner. 
Recently, Garoui et al. (2011) in their studies on the 
dietary administration of propolis to cobalt-treated 
animals showed ameliorated food consumption of 
lactating rats and induced partial recovery of body and 
kidney weights of their pups. 

Kidney is an organ of the excretory system in the 
human and high animal bodies. The kidney function 
can be measured by urea and creatinine clearance. 

In the present study, administration of MSG 
resulted in impairment of some renal biomarkers 
reflected by the significant increase in urea, creatinine 
and sodium and decrease in potassium serum levels. 
These results are in agreement with Vinodini et al. 
(2010) and Abass and Abd El-Haleem (2011) who 
showed an increase in BUN and creatinine that proved 
that the damages caused by MSG even compromised 
the kidney function. 

Thomas et al. (2009) attributed such increase to 
increase intake of amino acid, glutamate in the form 
of monosodium glutamate It has been suggested that 
an increase in blood urea nitrogen may reflect an 
accelerated rate of protein catabolism rather than 
decrease urinary excretion of urea. 

Furthermore, the nonphysiologic urea 
concentrations were associated with increased levels 
of reactive oxygen species and the oxidative stress 
marker 8-oxoguanine in cultured cells, probably due 
to urea potential to increase carbamylation as well as 
carbonylation (Zhang et al., 2004). 

Serum sodium ion level was higher in the MSG 
rats group. The circulating MSG was dissociated in 
sodium (Na+) and L-glutamate and crosses the 
mesothelial peritoneal cells and arrives at the 
bloodstream (Walker and Lupien, 2000). 

Kang et al. (2002) reported that hypernatremia is 
rare but does occur when there is loss of body fluids 
containing less sodium than plasma along with water 
intake restriction or if there is excessive sodium intake 
with limited liquid intake. 

On the other hand, serum potassium level was 
decreased in MSG group, and it might be due to the 
following reasons: Potassium ions shift between 
muscle and extracellular fluid, increased renal 
excretion of potassium, increase in potassium ions 
uptake of erythrocytes and/or skin (Ait-Boulahsen et 
al., 1989), or a reduced competition between H+ and 
K+ ions for urinary excretion and thereby increased 
urinary potassium loss (Laiken and Fantesil, 1985). 

In the group treated with propolis no remarkable 
changes in urea, creatinine, sodium and potassium 
serum levels was detected. While, improvement was 
observed in protected rats group in the same 
parameters. Results of the present study are in 
accordance with the findings of Newairy et al. (2009) 
and Ramadan et al. (2010). 
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The present study corroborates the observations 
by Garoui et al. (2011) who reported that propolis 
ameliorated the kidney impairment induced by cobalt 
as suggested by a significant restoration of plasma 
urea, creatinine levels as well as the creatinine 
clearance. This might be due to the accelerated 
regeneration of parenchymal cells under the influence 
of various bioactive compounds like flavonoids and 
esters present in propolis that helped to prevent 
membrane fragility and subsequently decreased the 
leakage of marker enzymes into circulation 
(Bhadauria et al., 2008). 

Moreover, caffeic acid phenethyl ester (CAPE), 
a biological active component of propolis was found 
to improve renal function tests in a rat model with 
lithium-induced renal tubular damage and oxidative 
stress (Bhadauria et al., 2008). Caffeic acid phenethyl 
ester, a major compound of propolis might be 
responsible to protect the increase in blood urea and 
tubular damage (Ozen et al., 2004). 

In the present study, no significant difference 
was determined in total protein and albumin level in 
propolis group (Eraslan et al., 2007). 

The present work on the kidney revealed that the 
administration of MSG for 4 and 8 weeks induced an 
obvious depletion in both total protein and albumin 
contents in the serum as compared to control. The 
decline in plasma total proteins after treatment with 
MSG was mainly due to the decrease in albumin 
(Attia et al., 2008 and Newairy et al., 2009). So, the 
significant decrease in the concentrations of total 
proteins in rats treated with MSG particularly the 
albumin could be attributed on one hand to under 
nutrition and on the other hand to a reduction of the 
protein synthesis in the liver (Cherroret et al., 1995). 

In addition, this depletion was attributed to the 
decreased rate of polypeptide elongation, respiratory 
depression and decrease of t-RNA in liver (El-Sherif 
et al., 2002). 

Propolis extract in protective group showed 
significant improvement in the activity of both 
albumin and total protein compared with MSG group. 
Propolis caused an increase in both activities by 
maintaining the protein content towards control. 
These effects could be, at least partly, explained by 
the anti-oxidant capability of the extract (Basnet et al., 
1997). 

The present investigation showed that propolis in 
the group administered MSG followed by propolis in 
association with MSG revealed minimal improvement 
in protein profile where there was decrease in albumin 
and total protein. This indicates that propolis was not 
efficient for use as a therapeutic agent. 

In MSG rats group a significant percentage 
elevation of the levels of cholesterol (Blackburn et al., 
2003 and Obochi et al., 2009), TG, HDL, LDL and 

VLDL level was recorded as compared to control 
group. Present results are in agreement with Thomas 
et al. (2009) who noticed hyperlipidemia with 
significantly elevated levels of serum triacylglycerol 
and cholesterol in MSG group. A shift in glucose 
metabolism toward lipogenesis might account for the 
hyperlipidemia in MSG group (Malik and Ahluwalia, 
1994). 

These disturbances in the lipid profile markers 
were due to the destruction of arcuate nucleus in the 
hypothalamus as a result of MSG administration 
which could function in the regulatory manner 
towards fat metabolism. 

The effect of MSG on cholesterol levels could be 
attributed to the activation of the enzyme, 3-hydroxyl-
3-methoxylglutamyl-COA reductase, HMGR, which 
catalyzed the rate limiting step of cholesterol 
synthesis (i.e., conversion of HMG-COA to 
mevalonate), by covalent modification, which 
converted the phosphorylated state (inactive) to 
dephosphorylated state (active) (Obochi et al., 2009). 
The enzyme is most active in the dephosphorylated 
state (Bernard et al., 2002). This in turn, increased the 
activity of HMGR, resulting in increased cholesterol 
synthesis. The activation of HMGR through 
dephosphorylation also increased the levels of insulin, 
which stimulated the removal of phosphates from the 
cells and thereby activated HMGR activity, resulting 
in increased cholesterol synthesis (Bernard et al., 
2002). 

Insignificant changes were obtained in the 
propolis rats group throughout the experimental 
period in the level of serum cholesterol, triglyceride 
(TG), HDL, LDL and VLDL. Moreover, protection 
occurred in lipid profile levels in the protective 
group,while, a partial improvement was recorded in 
the therapeutic group in serum cholesterol, TG, HDL, 
LDL and VLDL levels (Eraslan et al., 2007). 
Decrease in triglyceride and cholesterol levels 
following propolis intake may be concluded to be 
directly related to the influence of propolis itself on 
lipid metabolism. 

Similarly, Bhadauria et al. (2008) showed dose 
dependent response and reduced elevated level of 
triglycerides, total and esterified cholesterol after 
toxicant exposure. It has been reported that 
antioxidants and flavonoids can act as inhibitors of 
lipid peroxidation (LPO) by scavenging 
polyunsaturated fatty acids peroxy radicals and 
interrupting the chain reactions (Pascual et al., 1994). 
It is well-known that phenolic antioxidants can trap 
initiating radicals and/or propagating peroxyl radicals 
to break the peroxidation chain reaction to protect the 
cells from oxidation damage (Maiti et al., 2005). 
CAPE can trap CCl3 radical and/or CCl3O2 radical by 
donating a hydrogen to the radical to break the free 
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radical chain reaction that in turn forms a CAPE 
semiquinone radical, which can react with the second 
free radical to form the CAPE ortho-quinone (Fang et 
al., 2002). 

In the present investigation, a significant 
depletion in the content of tissue GSH was designated 
while a significant elevation was realized in tissue 
MDA content in MSG rats group as compared with 
the control group (Yaqub et al., 2008 and  Vinodini et 
al., 2010). 

The decrease in GSH presented in the current 
study might reflect their direct reaction with the 
reactive oxygen species generated by MSG. 
Glutamate toxicity involves an imbalance in the 
hemostasis of cysteine, the precursor of GSH, leading 
to depletion of intracellular GSH levels and reduced 
ability to protect against oxidative injury in the cell 
and ultimately, cell damage. Moreover, lipid 
peroxidation may eliminate the active sulfhydryl 
group of GSH and other enzymes. 

Oxidative stress and accumulation of free 
radicals seems to be responsible for MSG toxicity 
(Attia et al., 2008). The formed free radicals react 
with polyunsaturated fatty acids in cell membrane 
producing lipid peroxides and membrane damage. In 
addition reactive oxygen species (ROS) generated by 
the toxic effect of MSG might have caused lipid 
peroxidation and GSH depletion, which are indicators 
of tissue damage. 

NMDA receptors (one of glutamate receptors) 
have been found in extraneuronal tissues, including 
pancreatic α cells, the male lower urogenital tract, 
kidneys, lymphocytes, and megakaryocyte. There is 
scant evidence regarding its physiological function in 
extraneuronal tissues, especially in the kidneys. Over 
stimulation of NMDA receptors can modulate 
glutamate postsynaptic neurotransmission by 
generating Ca2+ channel openings, and by overloading 
(Nagata et al., 1995) and excessive reactive oxygen 
species generation (Conn and Pin, 1997). Ischemia, 
followed by reperfusion, impairs kidneys and 
contributes to renal dysfunction (Avshalumov and 
Rice, 2002). Ischemia-reperfusion or hypoxia-
reoxygenation injury also evokes burst amounts of 
reactive oxygen species and Ca2+ overload in damaged 
renal tubules, triggering the entry of these tubular 
cells into apoptotic and necrotic cell death, and 
subsequently, to renal dysfunction (Deng et al., 2002). 

GSH can diminish oxidative stress either by 
protecting the detoxifying enzymes by increasing the 
efficacy of nicotine amide dinucleated phosphate 
(NADPH), or by helping in the elimination of 
compounds which produce peroxidation in the cell 
membranes (Machlin and Bandich, 1987). 

In the current work, no remarkable changes were 
reported after rats were treated with 200mg/kg b. w. 

propolis in tissue MDA and GSH. Furthermore, 
protection was shown in protective rats group only 
and not the therapeutic one (Ogeturk et al., 2005). 

A possible mechanism of the protective effects 
of propolis is that several bioactive compounds 
present in it might protect oxidative damage by 
directly neutralizing reactive oxidants, increase the 
capacity of endogenous antioxidant defense and 
modulating the cellular redox state (Moskaug et al., 
2005). This might be due to the favorable capacity of 
propolis to pass through the membrane and to 
accumulate in both hydrophilic and hydrophobic 
environments for protecting cells against oxidative 
stress and scavenging free radicals (Sun et al., 2000).  
Flavonoids and their esters in propolis are 
pharmacologically active molecules and have been 
hypothesized to influence the antioxidant activity of 
propolis (Lahouel et al., 2004). 

Propolis can control and modulate the 
metabolism of lipids leading to decreased outputs of 
lipid peroxidation and scavenge the free radicals in 
rats (Sobocanec et al., 2006). The present work 
revealed minimal improvement in the MDA and GSH 
content of therapeutic rats group as compared with the 
control and propolis groups. 

In the present study, MSG group showed 
increase in fractions 1and 2 and decrease in the 
fractions 3, 4 and 5 of the different kidney saturated 
protein fractions as compared with control group. This 
result is in agreement with Madbouly (2005) in her 
study on electrophoresis of liver protein fractions, 
where treatment of infected mice with mirazid caused 
decrease of Gamma-globulin of infected group, and 
induced increases in Beta, Albumin, Prealbumin and 
Alpha fractions. This decrease and increase in 
particular protein fractions may be related to the effect 
of MSG on the specific genes encoding for these 
fractions as demonstrated in a study by Radwan 
(2005) who revealed that coumarin caused qualitative 
and quantitative changes in tissues (brain, liver and 
kidney) protein fractionation pattern of chicken. 

Furthermore, Mansour et al. (2009) showed that 
rats treated with profenofos showed a lower 
concentration of serum proteins and albumin 
accompanied by decreased globulin alpha 1 and beta 
along with an increased gamma 2 globulin. After 
exposure to profenofos α 2, β 1, γ 1 contents were 
decreased while α 1, β 2, γ 2 globulins were increased. 
These findings may be related to impact of profenofos 
towered the hepatic cells and immune system (Yousef 
and salama 2009). 

El-Behairy et al. (2009) investigated the effect of 
propolis as a prophylactic or therapeutic agent against 
Rift Valley Fever virus (RVF). The electrophoresis of 
serum proteins revealed that propolis had a potent 
antiviral effect as reflected by increased serum protein 
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concentrations.  Also, they concluded that propolis 
was superior to RVF vaccine when used as a 
prophylactic and the use of propolis as prophylactic 
was better than its use as treatment. 

Therefore, it may be collectively concluded that 
because propolis possesses a plethora of minerals, 
polyphenols and their esters, which may interfere with 
the formation of highly toxic free radicals to reduce 
oxidative stress, it can enhance the antioxidant 
defense mechanism to repair membrane damage. 

In view of the findings of the current study, it 
may be concluded that propolis extract possess the 
ability to reverse MSG induced kidney oxidative 
injury as well as to regulate the metabolic enzymatic 
activities and major cellular components for 
maintaining proper functioning of the cells and may 
be considered as a protective agent against MSG 
induced toxic effects .On the other hand its role in 
therapy was of only limited value. 
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1. Introduction  

Learning to read is a very hard task since it is 
multidimensional in character. Effective readers 
require to consistently and efficiently applying their 
knowledge of the phonology of the language to words 
during readings while constructing meaning. 
Meanwhile, readers continuously make and then 
confirm or disconfirm text predictions, summarize, 
make inferences, and draw conclusions. 
Metacognitive observing of one’s individual accuracy 
with regard to word identification and comprehension 
is constant. Depending on the reading reason, readers 
are also adjusting their reading (relatively fast rates 
when skimming is needed; slower rates when 
attending to details for exam preparations) while 
organizing the information they commit to long-term 
memory [1].   

Fluency, approved to be important to the 
instruction of reading, is regularly ignored in the 
classroom [2]. Fluency in reading refers to the 
reader’s skill to read textbook easily, correctly, at a 
suitable speed, and with correct expression [3]. 
Reading speed, or the rate at which a reader reads, is 
an pointer of how smooth a reader is [4]. Quite 
spending a lot need resources on decoding, fluent 
readers are capable to free up their cognitive 
resources to allow further time for reading 
comprehension [5]. The ultimate goal for reading is 
comprehension of textbook, or accepting what is read 
[2]. The teaching of fluency not only is a valid 
instruction plan to achieve reading comprehension , 
the reported by National Reading Panel show that 

fluency is necessary in the development of reading 
[6]. “Students who do not increase reading fluency, 
no issue how bright they are, will maintain to read 
slowly and with large attempt” [2]. When children 
read fluently, they can focus further on 
comprehension and fewer on decoding [7]. 
Additionally, students who not succeed to obtain 
reading fluency by third or fourth grade will 
probability fall behind their peers in reading 
attainment [8]. In the current study, I examine 
motivation to read, reading self-concept, reading 
attitude and reading fluency of fourth and fifth grades 
students. What follows is a discussion of the need to 
investigate reading motivation, reading self-concept 
reading attitude and reading fluency. 
2. Motivation  

Numerous of educators and researchers know that 
motivation is key to excellent education [9], 
successful reading achievement [10], and enhanced 
comprehension of textbook [11]. Motivation is the 
“why of performance” [12]. Motivation also 
addresses what guides a student to attaining positive 
goals [13], makes them avoid certain states [14, 15], 
and clarifies how they feel about themselves [16, 17], 
or why they select to read [18-21]. The study by 
White [22] pointed out that the motivation theories of 
his time did not take into relation the fact that persons 
learn to do things that they definitely did not 
recognize how to do at birth, but motivation study has 
evolved pretty a bit since then [9, 23]. Appropriate a 
successful reader certainly falls in the type of tasks 
persons are not born to do [24].  
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Knowledge about reading is not a usual process 
[25], and it is probability that there are “multiple 
motivation ways” [26], that lead student performance. 
Other aspects play an element in improving reading 
skill. As Baker and Wigfield [27], observed, “because 
reading is an effortful action that students often select 
to do or not to do, it also needs motivation” (p. 452). 
More than four decades ago, Gagné [28], explained 
motivation in terms of motivation to achieve. 
Motivation to achieve is the need to be able to do 
something. Gagné predicted that “scheming and 
increasing motivation is quite the most serious matter 
facing schools” (p. 207). Exacerbating the difficulty 
of increasing motivation in students, said Gagné, is 
that sometimes the aims of learning are not readily 
clear to the students, and it develop into the 
responsibility of the educators and parents to help the 
child recognize that he/ she wants to study a task. 
Parents make a position in a child’s motivation to 
read [29-31], however not always [21]. But, it is often 
the motivation skilled as a result of interactions with 
schools and motivation that effect future learning and 
influence a student’s motivation [32]. 

Stipek [33], an additional proponent of attainment 
motivation, believed that persons perform based on a 
set of ideas and values that come from before 
experiences in achievement states. These experiences 
are refereed by the total of failure or success that 
students recognize. For the reason that the instant 
situations affect these experiences, motivation may 
show to be situational [33]. Approximately a decade 
later, Stipek [34], continued to support her theories of 
the consequence of motivation: “motivation is 
significant to learning because learning is an dynamic 
process involving conscious and deliberate activity, 
the most able students will not learn if they do not 
give attention and apply some attempt” (p. ix). 
Further theorists [14, 16], explained what they believe 
occurs when learners do pay attention and study their 
environments. Bandura [16], explained motivation in 
terms of what is educated in a social setting. This 
approach has come to be recognized as social learning 
theory [35]. Persons are able to learn during 
observation and are more probability to engage in the 
observed performance if they believe they are able of 
completing the performance [32, 36]. Learners’ 
negative feelings about their skill as readers may 
move to how they see themselves in other learning 
states [18], which may guide to avoidance of these 
tasks [37].  

Wigfield, Guthrie, Tonks, and Perencevich [38], 
noted that “level the reader with the strongest 
cognitive performance may not spend a lot time 

reading if he/ she are not motivated to read” (p. 299). 
Teachers are attracted in why [39]. Completing 
positive tasks may afford the student with a feeling of 
agreement, which may go beyond the feelings of skill 
at having finished these tasks [22]. Intrinsic 
motivation theories attempt to talk to such parts of 
motivation, describing that when students are 
intrinsically motivated, they complete actions simply 
because they are interested in and enjoy the task [40]. 
Hussien [21], did a study concerning student 
motivation and reading achievement. The reason of 
her descriptive study was to look at the relationship 
between motivation to read and reading achievement. 
Hussien found that there was a relationship between 
students’ motivation to read and their reading 
achievement. Based on her findings, Hussien 
suggested that students who were more motivated to 
read tended to be better readers and therefore 
motivation to read could be one of the reasons that 
influence reading achievement. 
3. Self-Concept 

Bracken [41], defines self-concept as “a 
multidimensional and context dependent learned 
behavioral pattern that reflects an individual’s 
evaluation of past behaviors and experiences, 
influences an individual’s current behaviors, and 
predicts an individual’s future behaviors[42]. On the 
other hand, according to Marsh [43], self-concept is a 
person’s perceptions regarding him or herself [42].  
Zinkhan and Hong [44], note that “it is not an 
objective entity independent of the perceiver”, instead 
the term denotes individuals’ subjective thoughts 
toward themselves. In this sense, it is a unique sort of 
attitude. Different other attitudes which are perceptual 
products of an external object, self-concept is an 
image shaped by the very person holding the image.” 

Although generally self-concept has been 
conceptualized with a multidimensional perspective, 
some researchers discuss self-concept as a single 
variable, while yet others conceptualize it as having 
more than one component. Within the single self-
construct tradition, self-concept has been labeled as 
“actual self”, “real self”, and “basic self”, among 
others, and has been described as the perception of 
oneself. Within the multiple self-concept tradition, on 
the other hand, self-concept has often been treated as 
having two components: the actual self-concept and 
the ideal self-concept. The ideal self-concept has been 
labeled as “ideal self”, “idealized self,” and “desired 
self,” and has been defined as “the image of oneself 
as one would like to be” [45]. 

Academic self-concept is defined as the 
awareness, information, views, and beliefs that 
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children hold about themselves as learners [46]. 
Chapman, Tunmer, and Prochnow [47], studied the 
relationship among reading performance and 
academic self-concept. They followed a sample of 5-
year-old children across three years and, using the 
Reading Self - Concept Scale, classified the children 
as having positive, negative, or typical self-concepts. 
Children’s pre-reading and reading skills were also 
evaluated, plus letter identification, phoneme 
deletion, sound matching, and reading 
comprehension. The results show that children with 
negative academic self-concepts entered kindergarten 
with significantly poorer basic reading skills, 
including phonological sensitivity and letter-name 
knowledge, than children with positive academic self 
concepts. Students with negative academic self-
concepts confirmed additional pessimistic attitudes 
toward reading and felt less competent as readers than 
did students with positive academic self-concepts. In 
the second grade, the students with negative self-
concepts viewed themselves as fewer proficient in 
reading, having more intricacy with reading, and 
liking reading fewer than students with positive 
academic self-concepts. These children also read 
lesser level books and carried out at lower levels on 
procedures of word recognition and reading 
comprehension [47]. These results are consistent with 
the theory that primary and continuing performance in 
learning to read is reflected in achievement-related 
self-perceptions, which are subsequently related to 
early reading skills. 
4. Attitude  

Attitudes are always towards something. It could 
be a physical object, a person, or something more 
abstract such as giving to charity. A later definition 
by Thurstone [48], gave at least some clarification to 
these issues. Thurstone defined an attitude as affect 
for or against a psychological object”. This still 
implies cognition to the extent that psychological 
objects are the focus of attitudes, but attitudes are 
seen as primarily affect or emotion. Additionally, this 
affect may be positive or negative. Interpersonal 
attitudes may be positive or negative, for example, we 
like some people and dislike others. Perhaps the most 
famous definition of attitudes is that of Allport [49], 
who proposed that an attitude is “a learned 
predisposition to think, feel and behave toward a 
person (or object) in a particular way”. 

Developing an understanding of the attitudes that 
dominate in a community, which in turn influence the 
actions of its members, is critical if we are to bring 
about social change and evaluate the effectiveness of 
public policy in promoting an inclusive society [50]. 

Attitudes are referred psychological processes that are 
nearby in all people and are given expression or form 
when evoked by specific referents [51]. Attitudes are 
obtained during experience over time and are socially 
constructed. They can be measured a learned 
disposition or internal biasing system that focuses a 
person’s attention and provide a structure within 
which he or she encodes experience and the guiding 
parameters for his or her behavior [52, 53]. 
Additionally, Yuker [54, 55], emphasized that 
attitudes are composed of positive and negative 
reactions toward an object, accompanied by beliefs 
that impel individuals to behave in a particular way. 
Makas, Finnerty-Fried, Sugafoos and Reiss [56], 
recommended that for a normal person, a positive 
attitude is generally conceptualized as being “nice” 
and “helpful” .  

A National Survey The measurement of reading 
attitudes was not the only limitation of early research. 
The recruitment of small and homogenous samples of 
students was another significant limitation to the 
generalizability of results. In response to this 
limitation, McKenna, Kear, and Ellsworth [57], 
conducted the first national investigation of reading 
attitudes and recruited a demographically diverse 
sample of 18,185 students in grades one through six. 
Specifically, these researchers sought to examine: (a) 
developmental trends in recreational and academic 
reading across grade, and (b) differences between 
reading attitudes and reading ability. The aim of this 
study was to relationship between the motivation to 
read, reading self-concept, reading attitude and 
reading fluency of elementary school students. The 
research question and the research hypothesis were as 
follows: 
 Research Question: what is the association 
among reading motivation, reading self-concept, 
reading attitude and reading fluency? 
Hypothesis 1. There will be a significant correlation 
between reading motivation, reading self-concept, 
reading attitude and reading fluency. 
Hypothesis 2. Reading motivation, reading self-
concept, and reading attitude are significant 
explanatory variable of reading fluency. 
Method 

This study is designed based on these theoretical 
foundations: first of all the independent variables (IV) 
and dependent variable (DV) are chosen based on 
literature, and then the descriptive method was 
selected as the research design. Numerous scientific 
regulations, especially social science and psychology, 
use this method to find a universal summary of the 
subject. 
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5. Participants 
In this study between 13,000 students in the 

elementary schools in Ilam, Iran I selected sample 
size based cluster sample size and table of sample size 
by Krejcie and Morgan [58]. Participants in this study 
were 375 elementary school students from Ilam, Iran 
elementary schools, (N= 187male, N= 188 female), 
complete the questionnaires. The composition of the 
participants were 180 grade four (42.2%), and 195 
grade five (45.7%). The mean age of participants was 
11 years old, falling between 10 and 12 years old. The 
time for completed the questionnaires were about 90 
minutes. The questionnaire used in this study 
composed five sections, including demographics 
information, reading attitudes, reading self-concept, 
reading motivation, and reading fluency. For 
demographic information section, students were 
asked to report their gender, age, and grade of 
education. In this study I employed attitudes, self-
concept, motivation to read and reading fluency 
questionnaires and students completed respectively 20 
items, 30 items, 54 items and 98 items. 
6. Pilot study 

The purpose of carrying out the pilot study was to 
evaluate the suitability and appropriateness of the use 
of the instruments. For the pilot study, 60 students in 
Ilam with similar characteristics to that of the 
participants in this study were selected randomly. The 
students consisted of 30 males and 30 female 
students. This study was carried out from 25 to 30 
April, 2010. The reliability coefficient for each 
instrument used in this pilot study was also obtained. 
Cronbach’s [59], alpha reliabilities of the Reading 
Fluency, Attitude, Self-concept and Motivation were 
found to be, 0.90, 0.84, 0.87 and 0.93, respectively. 
The results of the reliability Coefficient showed a 
high reliability for all these instruments, suggesting 
that these instruments were considered as appropriate 
to be employed further in this study. 

 
7. Measures 
7.1. Reading fluency. Reading Fluency 
measures the student’s ability to read simple 
sentences quickly in the Subject Response Booklet, 
decide whether the statement is true, and then circle 
on Yes or No answers. The difficulty of the sentences 
gradually increases to a moderate level. The student 
attempts to complete as many items as possible within 
the time limit of 3 minutes. Reading Fluency has a 
median reliability of 0.90 in the age range between 6 
to 19 years and 0.90 in the adult age range [60]. In 
this study, the Cronbach’s alpha reliability for the 

scale was 0.85, whereas the test-retest reliability was 
0.88. 
7.2 Attitude. Mckenna and Kear [61], defined 
the Elementary Reading Attitude Survey (ERAS) as a 
20-item survey that requests students to rate their own 
attitude towards reading; each item presents a brief, 
simply worded statement about reading followed by 
four pictures of the comic strip character, Garfield the 
cat, in varying pictorial poses. Percentile ranks can be 
obtained for two component subscales: recreational 
reading attitude and academic reading attitude. 
Recreational items focus on reading for fun outside 
the school setting while the academic subscale 
examines the school environment and the reading of 
schoolbooks. A total reading attitude percentile rank 
can also be computed as an additive composite of the 
recreational and academic scores [61]. Cronbach’s 
alpha, a statistic developed primarily to measure the 
internal consistency of attitude scales [62] was 
calculated at each grade level for both subscales and 
for the composite score. These coefficients ranged 
from 0.74 to 0.89 [61]. The validity of the academic 
subscale was tested by examining the relationship of 
scores to reading ability. Teachers categorized norm-
group children as having low, average, or high overall 
reading ability. Mean subscale scores of the high 
ability readers (M=27.7) significantly exceeded the 
mean of low ability readers (M=27<0.001); evidence 
that scores were reflective of how the students truly 
felt about reading for academic purposes. In this 
research, scores on the scale have acceptable 
reliability (Attitude=0.75). 
7.3 Motivation Scale: The Motivation for 
Reading Scale was developed by Wigfield and 
Guthrie [63] to assess 11 dimensions of reading 
motivation. This scale has 54-items designed to assess 
the 11 different aspects of reading motivation. 
Children answered each item on a 1 to 4 scale, with 
1=never, 2=seldom, 3=often and 4= always. The 
Motivation Scale was designed to assess the reading 
motivation of students in grades 3 to 6. Validity 
evidence includes an accumulation of research results 
that support hypotheses consistent with the construct 
being measured [64]. Test –retest reliability for the 
Motivation Reading Scale ranged from 0.69 to 0.97. 
For this study, the Cronbach’s alpha reliability for the 
Reading Motivation Scale ranged from 0.76 to 0.88 
and the test- retest reliability ranged from 0.76 to 0.90 
respectively. 
7.4. Reading Self-concept Scale: The Reading Self-
concept Scale (RSCS) [65] was used as a measure of 
reading self-concept. The RSCS contains 30 
questions, which were read aloud individually to 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4059 

 

children who responded on a 5-point Likert scale (1. 
Never, 2. Seldom, 3. Sometimes, 4.Often, 5.Always). 
Response requirements were taught to children by 
means of 4 examples and 10 practice items, which 
took approximately eight minutes to complete. The 
RSCS was developed as part of a series of 
experimental studies in which previous research and 
theory in the areas of self-concept and reading were 
drawn upon. The RSCS measures reading and is 
suitable for ages 6 and above. The Cronbach’s alpha 
coefficient score for the scale is 0.80. The RSCS was 
individually administered and administration time 
varied between 15 and 30 minutes for each 
participant. Each response was scored from 1 (low 
reading self-concept) to 5 (high reading self-concept) 
with the total scale score calculated as the mean value 
of the 30 responses. Responses to the RSC-difficulty 
were reverse scored; meaning difficulty is actually 
easiness in correlations. Mean scores for each of the 
three subscales were calculated in the same manner 
with a total of four scores calculated; Total-RSCS, 
Competence, Difficulty and Attitude. In this study, 
scores on all RSCS sub scales show acceptable 
reliability (Total-RSCS α=0.88; Attitude α=0.84; 
Difficulty α=0.71; Competency α=0.78). 
8. Results 

The reason of this study was to find out the unique 
and combined motivation, self-concept, and attitude 
to reading fluency in a group of students in the 
elementary schools. A descriptive design was used to 
assess 375 students, 187 (43.8%), male and 188 
(44%), female between the ages of 10 and 12 years, 
on measures of reading motivation, reading self-
concept, reading attitude and reading fluency scales. 
Multiple data analyses were conducted using SPSS 
for Windows to test the hypotheses of this study. All 
analyses were conducted with an alpha level of .05. 
Students’ raw scores on all measures were used in the 
planned correlation and hierarchical multiple 
regression analyses. 

A total screening of the data was at first done by 
investigating the univariate descriptive statistics 
output shown in Table 1. The reason for this first 
screening was to observe for reasonable means, 
standard deviations, standard error, maximums, and 
minimums.  

 
Table 1. Descriptive statistics 

N Min Max M SE Sd 
Attitude 375 29 76 58.14 .69 13.28 
Self-Concept 375 49 143 95.67 1.13 21.85 
Motivation 375 103 177 135.5 1.1 21.38 
Fluency 375 34 86 56.59 .57 11.12 

A major mean of this study was to inspect the 
power of the relationship between each of the three 
predictor variables and reading fluency. To 
accomplish this aim, Pearson product moment 
correlations were conducted. All Pearson product 
moment correlations were based on the combined 
performance of the 375 students in grades four to 
five. Positive correlations were found between each 
of the three predictor variables (motivation, self-
concept, attitude to read) and reading fluency in value 
from r=.33 to r=.81, p=<.01. Results for each of the 
planned correlation analyses will follow in relation to 
the first research hypotheses. 
 Hypothesis 1. There will be a significant 
correlation between reading motivation, reading self-
concept, reading attitude and reading fluency. 
The results of research hypothesis one as shown in 
Table 2, the three measures of reading motivation, 
reading self-concept, reading attitude showed, 
significant and positive correlations to reading 
fluency. 

 The result of correlation presented in Table 
2. This result provides us with the correlation 
coefficient; the correlation coefficient is shown as a 
number between +1 and -1. The power of the 
correlation can be seen as when it gets nearer to either 
+1 or -1. The correlation coefficient also provides the 
direction of the relationship, either positive or 
negative. In this study, the correlation coefficient for 
attitude, self-concept, motivation, and fluency are 
shown in Table 2. 
 
Table 2. Correlation between reading  
motivation and reading fluency 

Measure 1 2 3 4 
1. Attitude .50* .81* .45* 
2. Self-Concept .50* .57* .33* 
3. Motivation .81* .57* .34* 
4. Fluency .45* .33* .34* 

*Correlation is significant at the .01 level. 
 
Hypothesis 2. Reading motivation, reading self-
concept, and reading attitude are significant 
explanatory variable of reading fluency.  

 To test research hypothesis two, the enter 
method for hierarchical multiple regression was used 
to find the best explanatory model of the relationships 
between reading motivation, reading self-concept, and 
reading attitude as significant explanatory variables of 
the reading fluency. Three explanatory variables were 
identified for the regression. The significant and trend 
variables were entered into the regression model in 
the order of the strength of their relationship to the 
dependent variable: reading motivation (r = .341, p = 
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.000), reading self-concept (r = .379, p = .001), 
reading attitude (r = .473, p = .000) until a significant 
F model with the highest R2 and adjusted R2 was 
produced. Collinearity statistics of variance inflation 
factor (VIF) and tolerance were used to test for 
multicollinearity. For hypothesis two, the VIF were 
less than 10 (range 1.000 to 3.22) and the tolerance 
was more than .10 (range. 311 to 1.000) indicating 
that multicollinearity was an issue. The effect size of 
the explanatory variables based on the standardized 
Beta coefficients (β) was: Reading motivation (β = 
.341, p = .000), reading self-concept (β = .203, p = 
.001), and reading attitude (β = .481, ρ = .000). 
According to the results, Hypothesis two was 
supported.  The result of hierarchical Multiple 
Regression presented in Table 3. 

 
Table 3. Hierarchical Multiple Regression of 
Motivation, Self-Concept, Attitude and Fluency 

Model B  SE β T(p) F (p) R2 
Ad 
R2 

(Constrant) 
32.58 3.47 9.38

(.01)  

Motivation 
.180 .03 .34 6.99

(.01) 
48.97
(.01) 

.1
2 

.11 

(Constrant) 
30.89 3.46 8.93

(.01)  

Motivation 
.12 .03 

.22 
3.83
(.01)  

Self-
Concept 

.10 .03 
.20 

3.48
(.01) 

31.25
(.01) 

.1
4 

.14 

(Consttant) 

35.10 3.37 10.4
3(.0
1)  

Motivation 

-.08 .04 
-
.15 

-
1.79
(.07)  

Self-
Concept 

.09 .03 
.17 

3.11
(.01)  

Attitude 
.40 .07 

.48 
6.17
(.01) 

35.59
(.01) 

.2
2 

.22 

 
This table shows that statistically significance 
between variables. The dependent variable is reading 
fluency.  
 
9. Discussion 

 The reason of this research was to determine 
the part of components of reading motivation, reading 
self-concept, and reading attitude to reading fluency 
in group of students in the elementary schools. 
Hierarchical multiple regression analyses confirmed 
that the hierarchical multiple regression is used to 
explore the patterns of relationship between a number 
of predictor variables and one criterion variable. A 
detailed account and interpretation of the findings are 
discussed in relation to previous research about 
reading motivation, reading self-concept, and reading 
attitude with reading fluency in students of 
elementary schools. In this study results show that 

statistical significant difference between reading 
motivation, reading self-concept and reading attitude 
and reading fluency of elementary school students. 
The research hypotheses are: 1.There will be a 
significant correlation between reading motivation, 
reading self-concept, reading attitude and reading 
fluency. 2. Reading motivation, reading self-concept, 
and reading attitude are significant explanatory 
variable of reading fluency. 

  The research hypotheses are confirmed at 
ρ<.000. This study is in line with other researches [9-
11, 21, 23, 39], that shows motivation is important 
factor to excellent education. The study by Hussion 
[21], shown that relationship between motivation and 
reading achievement. Stipek [34], based on 
motivation theory said:  “motivation is important to 
learning because learning is an dynamic process 
involving conscious and deliberate activity, the most 
able students will not learn if they do not give 
attention and apply some attempt” Study on academic 
motivation demonstrate that the affective aspects of 
reading were recognized as significant correlates of 
skill development [63]. Theorists posited a variety of 
constructs to explain reading motivation and how it 
influences students’ reading engagement [66], and 
educators became interested in learning how to 
motivate students to read [67]. In addition to 
motivation the other important factors for reading are 
self –concept and attitude. Some studies shows that 
the relationship among reading performance and 
academic self-concept [47]. The study by Quirk, et 
al., [10], shown that relationship between students’ 
reading self-concept, and reading fluency. The study 
by Chapman, Tummer and Prochnow [47], show that 
students with negative academic self-concepts entered 
kindergarten with significantly poorer basic reading 
skills, including phonological sensitivity and letter-
name knowledge, than students with positive 
academic self concepts. Students with negative 
academic self-concepts confirmed additional 
pessimistic attitudes toward reading and felt less 
competent as readers than did students with positive 
academic self-concepts.  

 Studies by McKenna, Kear, and Ellsworth 
[57], MacMillan, Widaman, Balow, Hemsley and 
Little [68], Worrell, Roth, and Babelko [69], shown 
that positive relationship between reading attitude and 
reading skills. McKenna, Kear, and Ellsworth [57], 
found significant developmental trends in reading 
attitudes indicating that despite initial positive 
attitudes toward recreational and academic reading, as 
grade levels rose, students reading attitudes steadily 
declined. Significant differences were also observed 
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between reading attitudes and ability to read. Students 
with low average reading ability reported more 
negative attitudes towards recreational reading than 
students with above or average reading ability. 
Further, the findings of a significant relationship 
between negative reading attitudes and low reading 
abilities served to support both previous research 
findings [e.g. 70]. MacMillan, et al., [68] found 
statistically significant group differences between 
students’ attitudes towards reading and academic 
level. The results by Worrell, Roth, and Babelko [69], 
indicated that as a group, academically talented 
students demonstrated above average attitudes 
towards reading and consistent with previous 
investigations. Martinez, Aricak, and Jewell [71], 
found that reading ability and reading attitudes 
significantly predicted near-future reading 
achievement. 
Conclusion 

 When I examined the fluency, motivation, 
self-concept, and attitude to read of 375 elementary 
students I employed correlation and hierarchical 
multiple regression techniques. This analysis added 
new dimensions to our understanding of this 
population’s, motivation, self-concept, and attitude to 
reading in related to the reading fluency.  
Recommendation for future  

 The implication from the results should not 
be widespread beyond the population studied. This 
research was performed in an elementary school. The 
relationships between the variables may be different 
for different populations. Additional, it might be 
useful to look at these constructs in to some extent 
younger students, as well, to examine the stability and 
longitudinal belongings of differing thinking. 
Continued examination of these constructs should 
focus on employing reliability and validity of 
instruments and apparent operational definitions of 
the constructs to help decrease any further problems 
made by using different terminology. This study 
suggests that understanding how students feel about 
themselves as a reader and the different goals they 
have for reading, may provide some approach into the 
behaviors they display, and in the end their reading 
achievement. Further, educators can support the 
progress of learning aims during permitting students 
to evaluate themselves, giving them autonomy and 
control, permitting supportive learning, permitting 
them to choose their difficulty level, and by 
individualizing instruction . It is important for 
teachers to understand the affective consequences 
involved in learning to read, or how difficulty in 

reading can lead to negative feeling and finally poor 
school results. 
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Abstract: Aim of this paper is to study the relationship between human resources management practices and its 
impact on the level of performance.This paper is intended to investigate the impact of HRM Practices on employee 
motivation and study the effects of Motivation (Personal as well as infused by HRM practices being followed in 
some selected Public Sector Departments (PSDs) operating in Rawalpindi area.As we know, the performance of any 
organization is dependent on various factors like Organizational Support offered to the workers to perform their 
tasks, extra rolebehavior, commitment HRM or HRM Practices, reciprocities etc. But the main and most important 
player is the employee’s Moral and Motivation. There are various theories prevail on the issue and the peers and 
practitioners are working to refine those, however, in the local context of Pakistan, there is a very little work has 
been undertaken in this regard. This study is aimed to fill the gap to some extent. Towards the end we will see the 
relevance and applicability of these internationally accepted concepts in the back drop of Pakistani PSDs operating 
in Rawalpindi.   
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1. Introduction,  Scope and Assumptions 

The available literature and studies indicates 
that there is a considerable relationship between the 
two, human resources practices and perceived 
performance of the organization. The Motivation and 
Moral of employees has a direct bearing on the 
Outcome and efficiency of the orgs, and Public 
Sector Departments (PSDs) of Pakistan should not be 
an exception. Many enterprises limit their 
productivity  to the acquisition of skills for the 
employees. Whereas, approximately 86% of 
productivity problems can be found in the work 
environment Of organizations. It is generally 
perceived that the work environment has effect on the 
performance of employees. The type of environment 
in which the workers work establishes the way in 
which such enterprises flourish (Akinyele Samuel 
Taiwo, 2009). In all types of organizations, realizing 
a change or reforms often suffers a dismal fate, 
notably because of the resistance pockets offered by 
the change agents themselves (Gilley et al., 2009). 
Especially in case of developing countries, where the 
lessons learnt from several decades of weak 
governance and public sector reforms show that high 
degree of failure is explained by their limited focus 
on technology enhancement and reform content – 
without adequately considering the approach of 
changing behavior and organizational culture, 
including individual incentives for transformation 
(e.g. Schacter, 2000; Easterly, 2001; Polidano, 2001; 
IEG, 2008a).In-fact, correct incentives are lacking in 
most of the public sector especially for low income 
countries. Particularly, the rapid growth of 

employment of the government service in many of 
these countries during the decade of 1970s - 1980s 
was facilitated by drastically reducing the salaries, 
mainly those at management level. The overstaffing 
and lowest salaries thus resulted in drastic 
consequences and adverse repercussions, which 
included extremely poor staff morale and a sharp 
decline in work effort, the recruiting became 
sufficiently difficult and retaining the vital technical 
and professional staff was further complicated. The 
non- transparent forms of compensation and 
remuneration, especially nonwage benefits in any 
form either in cash or in kind and strong incentives; 
added fuel to the ugly culture of accepting bribes 
(Lienert, 1998). 

The bearing of human resource management 
(HRM) practices on the performance (ROI) of any 
organization or establishment has been a leading 
premise for the research scholars during last ten-
twenty years. The results of most of the studies 
carried out on the topic were found encouraging, 
indicating positive relationship between HR practices 
and organization performance (Appelbaum et al. 
2000; Dyer and Reeves 1995; Guest et al. 2000a, 
2000b, 2000c). On the other hand, in case of 
developed economies, extensive research has been 
carried outon the operations of domestic firms (e.gin 
the US Japan and Europe) excluding Pakistan and 
other low income countries. However, in order to add 
more weight to the growing trend of research, more 
studies in diverse settings and particularly for the 
developing economies like Pakistan need to be 
performed. In order to seal this gap, this study is 
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undertaken to find out the linkages between 
Employee Motivation and perceived organization 
performance in the Local context. For better 
understanding the empirical relationship that how the 
employee’s motivation yields substantial results this 
research has been conducted to experimentally 
investigates the association between employee 
perceptions for quality of working atmosphere and 
firm’s performance. Similar studies in the field of 
psychology have been conducted to find out the 
connection between dissatisfying situations viz-a-viz 
the impact on employee behavior (e.g. Turnley et al., 
2003; Eisenberger et al., 2001; Hagendoorn, 1998). 
The scope of the study would be restricted to:- 

 The PSDs operating in Rawalpindi 
area. 

 A limited scale survey covering 4-5 
PSDs and 100-125 Respondents. 

 Where necessary, self administered 
questionnaire filling will be the choice 
for a way forward.  

 The focus will be the PSD employees 
of grade 1 to grade 16. 

Following are few assumptions made while 
undertaking the study:- 

 The PSD employees are ‘Self Motivated’ 
(to any extent) and can be further 
motivated using HR Practices, however, 
these will be measured using appropriate 
questions and scale. 

 The employees have a fair idea of ‘What 
are the Performance parameters of their 
respective PSD?’ and are able to comment 
on this aspect as their candid opinion. 

2. Literature Review  
In the modern corporate world the top 

executives are focusing on to their HR functions for 
improving the company’s performance (P. Morgan : 
2001).In the recent past a mark increase in interest 
has been witnessed in the extent to which human 
resource systems have contributed to organizational 
effectiveness. As Pfeffer (1994, 1998) argues that the 
success in present day's hyper-competitive 
environment depends less on advantages which are 
less associated with access to capital, patents, 
technology, and economies of scale, and more on 
innovation, speed, and adaptability. Pfeffer further 
augment his arguments that these latter sources of 
competitive advantage are largely derived from the 
quality of the firm’s human resources capital. Based 
on the similar arguments, Pfeffer (1994, 1998) and 
others (e.g., Becker, Huselid& Ulrich, 2001; 
Kochan&Osterman, 1994; Lawler, 1992; 1996; 
Levine, 1995) very strongly promoted that bigger 
firm investments for high performance and high 

involvement human resource capital systems. The 
literature survey shows that actually, two possibilities 
of research exist. First, the human capital literature 
focuses on the effects of grooming, educating and 
training in modern Organization. Although empirical 
human capital research traditionally focuses on the 
earnings function of the individual worker, a stream 
of research is emerging that analyzes the effects of 
human capital investments at the Organization level. 
The second line of research has developed from the 
HRM or personnel economics literature (see Wood, 
1999; Ichniowski& Shaw, 2003 for an overview of 
thesestudies).  

Of-course a vide spread believe is “Greater 
employee involvement will only be achieved if we 
can ensure carefully managed HRM practices that 
strives for employee participation by integrating each 
individual employee is aligned with the organization 
perceptions and objectives and is stimulated  to 
achieve higher quality and productivity and finally 
the competitive advantage (John P. Morgan : 
2001).There is a large and growing body of evidence 
that demonstrates a positive linkage between the 
development of human capital and organizational 
performance. The more and more emphasis on 
human capital in the growing and vibrant 
organizations amply imitate the view that the market 
share &value depends far less on tangible resources, 
and far more on intangible ones, especially the 
investment on human resource capital. Recruiting and 
retaining, being a major issue in most of the cases, 
for the best and efficient employees, needs to be 
amply addressed at highest level in any organization. 
The organizations also have to influence the skills, 
dexterity and capabilities of employees by 
encouraging personal and organizational learning, 
creating a supportive and encouraging environment, 
in which know-how must be produced, shared, 
contributed and applied throughout the organization 
covering all dimensions through breadth and width of 
complete spectrum of activities in a progressive 
organization. (Dr Philip Stiles and Somboon 
Kulvisaechana). While a majority of practitioners and 
authors including Guest, argued that there was a 
need for (1) theory on HRM, (2) theory on 
performance, and (3) theory on how the two are 
linked (Guest, 1997). Down the line, after fourteen 
years we observe only a modest progress on the three 
fundamental issues as advocated by Guest and others. 
Boselie, Dietz and Boon (2005) performed an 
investigative analysis and overviewed the 
associations between human resource management 
(HRM) practices and performance for 104 
experiential articles published in well-known 
international refereed journals from 1994 to 2003. 
They came-up with crystal and clear findings and 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4066 
 

pointed out that a crucial deficiency in the (that time) 
literature regarding alternative suppositions on the 
concept of HRM practices, the concept of 
performance and finding their mutual linkage 
(JaapPaauwe& Paul Boselie : 2009). 

The topic is two dimensional i.e measuring 
the level of motivation and than determining its 
effects on the perceived organizational productivity 
and performance (in a lateral sense).If the employees 
are poorly motivated and their moral is down due to 
the deficiency in organizational systems, there exists 
a potential threat that the employees’ talent can be 
wasted and even transferred to contenders. 
Motivation in its conventional sense, among 
management writers means, a process for stimulating 
the people to act to achieve the desired goals. It 
remains a crucial factor to judg the successful or 
unsuccessful management style in addition to 
determining the productivity and profitability. 
Generally, we judge managers by two important 
considerations i.e production and people, which are 
in turn based on the three main factors which are 
participative management, motivation and 
interpersonal competence. We believe that good 
managers focus mainly on the need for self-
actualization and are equally interested in people and 
production alike. They are termed as high-task and 
high-relationship oriented. The average managers are 
mainly concerned with egoistic status and are high-
task and low-relationship oriented. And lastly the 
poor managers, who are preoccupied by ego-status 
needs, safety and they are of low-task, least-
relationship kind of individuals. Their guiding 
principals are personnel manual and written SOPsand 
they believe in simple goals of self-preservation. 

Coming on to the question of “exactly what 
are the motivators?”. There is no defined answer 
despite Herzberg's assertion to the contrary. We 
believe that, it depends mainly on different societies 
and different individuals, different organizations and 
job levels& positions. There are, certainly no 
common motivators for everyone and all the mankind 
nor is there a unique motivating force for every 
individual. It is a major issue that what kind of a mix 
of needs for what kind of individuals in what kind of 
society. In most parts of the world, there is no doubt 
that money or hard cash is a biggest motivator with 
regard to both the lower-level need satisfaction and 
the fulfillment of status and achievement goals. 
Secondly, in motivating employees, managers have 
to identify the operative needs and job-related goals 
of the employees. Or, they have to devise some goal-
setting process with employees' participation which 
apparently is a difficult rout for the managers. (As 
advocated by LAMP LI in NEW ASIA COLLEGE 
ACADEMIC ANNUAL VOL. XIX) 

On the other hand, we the management 
practitioners, must clarify our mind on the concept of 
Organization Performance because in studies on the 
HRM practices, a variety of indicators of an 
organization’s performance can be used: like 
perceptual measures of organizations’ performance 
(Delany &Huselid, 1996), financial measures such as 
organizations’ profits (e.g. Terpstra&Rozell, 1993) or 
the value added or sales of the organization per 
employee (Black & Lynch, 2001; Cappelli&Neumark 
2001), or physical measures of organizations’ 
productivity (e.g. Arthur, 1994). A drawback of the 
perceptual measures is that it can be highly subjective 
both in the judgment of organization performance 
itself and in the selection of a comparator 
organization, which one can select to benchmark its 
own performance.  

Hence other measures like financial and 
value-added, are affected by various systematic and 
ad-hoc factors for which the control is exceptionally 
difficult. Moreover, these measures, when practically 
adopted, are often highly volatile. In-fact, 
productivity is of elementary weight-age to the 
individual worker of whatever status, to the 
organization whether commercial or not and to the 
national economy at large and accordingly therefore, 
to the up-lift meant of the welfare of the citizen and 
the reduction if not total eradication of mass poverty 
(Yesufu, 2000; Akinyele, 2007).Physical measures of 
productivity do not have these disadvantages because 
they are straightforward in measuring productivity 
given the specific production process in a sector of 
industry (cf. Ichniowski& Shaw, 2003). In this study, 
in particular, we will therefore try to use a physical 
measure of productivity by asking people to gauge 
their own productivity on an even scale. Thus we will 
be following the studies those focused on a specific 
industry / organization (Arthur, 1994; MacDuffie, 
1995; Ichniowski, et al., 1997). Hence the physical 
productivity which is directly related to the value 
added of the organization will be gauged viz-a-viz 
HR practices and Motivation level. 
3.1  What is Motivation ? 
 What actually motivation is?  How one can 
be motivated? How one can measure the ‘Employee 
Motivation? How motivation is translated into 
individual and collective performance? To answer the 
above questions we will use Ejere (2010) Model 
which he introduced to help employee motivation:- 

1. Carrot and Stick approach 
2. Employee participation 
3. Employee empowerment 
4. Goal setting 
5. Incentives 
6. Job enrichment 

7. Management by exception 
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8. Management by objectives 
9. Quality control circles 

10. Quality of work life 
11. Sabbaticals 
12. Total quality management 
The motivation pyramid (Figure 1) best 

explains that word MOTIVATION  

 
 
Figure 1 What is Motivation? 
(http://users.dickinson.edu/~jin/motivation.html) 

 
 
3.2 Theories on Measuring Performance of Public 
Sector 

In any case, it is useful to know that the 
government agencies and bureaucracies differ from 
firms and other organizations in the private sector of 
the economy for which the many theories have been 
evolved. For instance, the fact that the output of 
public activities is not sold on the market or is not 
sold at its real price is the distinctive feature of what 
is commonly referred as the ‘non market sector’. 
Consequently, the basic solution was, until recently, 
to evaluate the public sector production on the basis 
of the following equation: input = output.  

A major obstacle to the introduction of 
performance related measures in the publicsector is 
the difficulty to measure government output as the 
objective function of public agencies and 
bureaucracies is multidimensional. The public 
administration science conception of the relationships 
between motivation, incentives and performance in 
the public sector is usually based on the idea thatin 
dividuals who work in the public sector have some 
specific characteristics. Thus, it isargued that 
preferences and work motivation of public sector 
employees differ fromthose of private sector 
employees. For instance, individuals working in the 
public sectorare assumed to have more pro‐social 
inclinations (that is to be more altruistic) and to 
bemore risk‐averse than employees of the private 
sector. 
3.3      What Is The Nature Of The Relationship  

Between Employee Motivation And Performance? 
 The most crucial part in our overview of 
issues relating to the Motivation and performance 
debate is of course the linkage between the two. In 

this paper we will be restricting ourselves to the most 
common model called five stage Guest Model as 

depicted in following figure:- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 2  Conceptual Model of Guest 
 

 
4. Research Methodology 
4.1The Survey  
 A survey was conducted by way of 
administering questionnaires while secondary data 
was collected through books and the internet. Data 
was gathered from five Major Government 
Departments working in Rawalpindi. 20 
questionnaires were first administered to test the 
understanding of the respondent after which the 80 
more were distributed among the Government 
Employees. Spread on the whole spectrum / all 
possibilities i.e from Old to Young, Senior to junior 
in rank and length of service, covering Literate to 
illiterate. Only the methodology of the response, that 
was found necessary in some cases, was adjusted as 
Self Administered survey (where necessary). A total 
of 82 were retrieved from the respondents and out of 
these, 10 were answered incorrectly, thus making 
them unusable leaving the number of usable 
responses for the analysis a 72 representing 72%. The 
Government departments included Banks, Def Dept, 
Education Dept, Broadcasting Media (PTV and 
Radio Pakistan), Public libraries etc. The respondents 
were made up of Top Managers, Middle Managers, 
First – line Managers and Non Managers. The 
questionnaires comprised of, in total, 40 serial 
numbers covering ‘Personal Details’, ‘Personal 
Motivation’, ‘HR Practices in the Dept’ and ‘Effect 
of HR on Motivation’, and finally the ‘Effects of 
Motivation on Perceived Performance of the 
Department. The respondents were asked to rank 
each feature to the extent that is considered to be 
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important on a scale of 7 points i.e. 7 (strongly 
agree), 6 (Agree), 5 (Somewhat agree), 4 (Neutral), 3 
(Somewhat Disagree), 2 (Disagree)and 1 (Strongly 
Disagree). Descriptive statistics have been used to 
describe the basic features of the data collected 
through the questionnaire survey. 
 
4.2 Research Hypothesis  
H0: The ‘HR Practices’ being followed by PSDs 

of Rawalpindi Area, effect the ‘Employee 
Motivation’ and the ‘Employee Motivation’ 
can influence the ‘Performance of Individual 
and Organization as a whole’.  

H1:  The ‘HR Practices’ and ‘Personal 
Motivation’ of Employees of PSDs in 
Rawalpindi Area, do not affect the 
‘Employee Motivation’ and also the 
‘Employee Motivation’ has no influence on 
the ‘Individual and Organization’s 
Performance’.  

5. Data Analysis 
5.1General  

This is a descriptive study based mostly 
upon Self Administered Questionnaires. The 
population is all Major Government Departments 
with rank structure from Floor Manager / Supervisor 

to Labour. A pilot study was carried out by 
administering 20 Questionnaires. Analysis of the data 
conformed the accuracy of the questionnaire and was 
followed by a detailed survey through 80 self 
administered Questionnaires distributed among 
Public Sector Employees in Education, Broadcast 
media, Defence Department etc. The Mean, Median, 
Mode, standard deviation, maximum and minimum 
were checked. On a scale of 1-7 the Personal 
Motivation’s mean comes to 5.68 compared to 5.23 
of ‘Motivation Due to HR Practices’ corresponding 
to more weight-age of personal motivation compared 
to ‘Motivation due to HR Practices’. Similarly the 
Standard deviation of all variables varies from 0.97 
(for Perceived Performance) to 1.25 (for Personal 
Motivation). 

 
5.2 Correlation: 

The definition of Correlation, as per 
Wikipedia is the dependence refers to any statistical 
relationship between two random variables or two 
sets of data. Correlation refers to any of a broad class 
of statistical relationships involving dependence and 
Correlations are useful because they can indicate a 
predictive relationship that can be exploited in 
practice.  

 
Table  -  1 

 Gdr 

Dept  
Work 
Exp 

Pub Sect 
Work Exp 

work hrs 
per week 

Personal 
Motivation 

HR 
Practices 

Motivation due to 
HR Practice 

Perceived 
Performance 

         
Mean 0.82 7.54 9.54 36.63 5.68 5.45 5.23 5.34 

Median 1.00 7.00 9.00 38.00 6.07 5.80 5.36 5.62 
Mode 1.00 15.00 15.00 38.00 6.14 5.73 6.57 6.10 

 Gdr 

Dept  
Work 
Exp 

Pub Sect 
Work Exp 

work hrs 
per week 

Personal 
Motivation 

HR 
Practices 

Motivation due to 
HR Practice 

Perceived 
Performance 

Standard 
Deviation 1.53 4.38 6.10 7.57 1.25 1.15 1.22 0.97 
Minimum 0.00 1.00 1.00 6.00 1.29 1.40 1.57 2.68 

Maximum 13.00 15.00 40.00 50.00 7.00 6.73 6.71 6.58 
Count 72.00 72.00 72.00 72.00 72.00 72.00 72.00 72.00 

 
When we checked the ‘Personal Motivation (PM)’ against ‘Gender’ the relationship was very weak with a 

figure of 0.0251, thus suggesting that the PM is not dependent upon ‘Gender’. Similarly the dependence of PM on 
other factors like ‘Service Length in Present Department’, ‘Total Service length’ and ‘’Working Hours in a Week’, 
there is absolutely no dependence found between these. The Correlation figure comes to 0.0574, 0.05206 and -
0.09202, showing no, very weak, or a weak negative relationship among these parameters.  

Similarly when we checked the collected data for relationship of ‘HR Practices (HRP)’ with ‘Gender’, 
‘Service length’ and ‘Work Hours per Week’ there is no relationship found between these like -0.0182, 0.0705 and -
0.16845. But on the Contrast, when we checked the dependence of HRP on ‘Personal Motivation’ a figure of 
0.86920 shows a very strong positive relationship between the two.  

The data showed that the variable ‘Motivation Due to HR Practices (MDHRP)’ has absolutely no 
relationship with ‘Gender’, ‘Service Length’ etc but a sufficient correlation with ‘Personal Motivation’ having a 
figure of 0.75203. In accordance with the routine perception ‘Motivation Due to HR Practices (MDHRP)’ is closely 
related to HRP with a strong figure of 0.85806. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4069 
 

And finally for the ‘Perceived Performance’ no linkage with ‘Gender’ and ‘Service Length’ etc however, a 
sufficiently strong relationship has been found among the Public Sector Employees (in Rawalpindi / Islamabad) with 
HRP and MDHRP. Thus in commensuration with our basic Hypothesis (Topic of the Paper) ‘The Perceived 
Performance of an organization in PSDs (of Rawalpindi region)’ is strongly related to the ‘HRP’ and MDHRP’ and 
is moderately related to ‘Personal Motivation’ as per the collected data of 72 respondents (Reference Table -2 
below).  

Table  -  2. Correlation Between Variables 

 Gender 

Dept  
Work 
Exp 

Pub Sect 
Work Exp 

work hrs 
per week 

Personal 
Motivation 

HR Practices 
In The Dept 

Motivation due 
to HR Practice 

Perceived 
Performance 

Gender 1        
Dept  Work Exp 0.2666 1       
Pub Sect Work 
Exp 0.6988 0.7163 1      
Work hrs per 
week -0.3762 0.0049 -0.08634 1     

Personal 
Motivation 0.0251 0.0574 0.05206 -0.09202 1    

HR Practices -0.0182 0.0705 -0.07877 -0.16845 0.86920 1   
Motivation due 
to HR Practice -0.0524 0.1197 -0.00808 0.00180 0.75203 0.85806 1  

Perceived 
Performance -0.0001 0.2696 0.05417 -0.20094 0.56165 0.73142 0.75640 1 

 
5.3 Summary 
To summarize the above analysis:- 
 The HR Practices are significantly positively correlated to Personal Motivation and Motivation due to HR 

Practices. 
 Similarly the Motivation is Strongly correlated to the ‘Perceived Performance’ suggesting that the 

performance of PSDs is largely dependent upon the Motivation of employees. 
 Hence the ‘Employee Motivation’ ensures betterPerformance of the employees working in PSDs. 
 The individual Performance of the employee is finally translated into better ROI (Perceived Performance) of 

the Departmentin totality. 
 

Table  -  3 
SUMMARY OUTPUTS 

  
Regression Statistics 

Multiple R 0.826124013 
R Square 0.682480885 
Adjusted R Square 0.647752232 
Standard Error 0.577774706 
Observations 72 

 
5.4       Regressions – R2 
 Now coming on to the ‘Regressions – R2’ What Does Regression Mean?   Actually it is a statistical 
measure that attempts to determine the strength of the relationship between one dependent variable (usually denoted 
by Y) and a series of other changing variables (known as independent variables). The figure of 68.248% variation 
(Reference  

 
Table-3) is being explained by the Endogeneria Variable with respect to Exhogrent Variable, which is a good 
indicator of the correctness of the results.  The Statistics is suggesting that the chosen model is appropriate for the 
study under discussion. We have also found that a negative relationship exists between ‘Long Working Hours’ with 
‘Employee Motivation’ and in terns with ‘Perceived Performance’ which shows that due to long working hours the 
employee’s De-Motivation increases and thus this de-motivation is further translated (naturally) into Lower 
Performance.  

The coefficient of determination R2 is the proportion of variability in a data set that is accounted for by a 
statistical model. In this definition, the term "variability" is defined as the sum of squares. The independent variables 
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are explaining 68.24% variation. The value of R Square shows a strong relationship between dependent and 
independent variables.   

Table  -  4 

ANOVA      
  Df SS MS F Significance F 

Regression 7 45.92167 6.560238 19.65181 9.0388E-14 
Residual 64 21.36471 0.333824   
Total 71 67.28638       

      
 

5.5 Significance F 
 F-statistic is a value resulting from a standard statistical test used in ANOVA and regression analysis to 
determine if the variances between the means of two populations are  

significantly different. For practical purposes, it is important to know that this value determines the P-
value, but the F-statistic number will not actually be used in the interpretation here.The value of ‘Significance F’ 
proves that the chosen model is significant. 

 
Table  -  5 

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95% 
Intercept 2.72719 0.56600 4.81840 0.00001 1.59649 3.85790 
Gender -0.04640 0.08320 -0.55772 0.57898 -0.21260 0.11980 

Dept Work experience 0.04904 0.02856 1.71700 0.09082 -0.00802 0.10611 
Pub Sec Work Exp -0.00260 0.02941 -0.08841 0.92982 -0.06134 0.05614 
working hrs per week -0.02327 0.01068 -2.17947 0.03298 -0.04460 -0.00194 

Personal Motivation -0.19708 0.12619 -1.56182 0.12326 -0.44917 0.05501 
HR Practices 0.37198 0.18596 2.00026 0.04972 0.00047 0.74348 

Motivation due to HR 
Practices  0.42969 0.11667 3.68310 0.00048 0.19662 0.66276 

 
5.6 t-stat 
 P-value or Significance,is the probability 
that an effect at least as extreme as the current 
observation has occurred by chance. The t-test 
assesses whether the means of two groups are 
statistically different from each other. This analysis is 
appropriate whenever you want to compare the 
means of two groups, and especially appropriate as 
the analysis for the posttest-only two-group 
randomized experimental design. 

The values of ‘Working hrs per week’, ‘HR 
Practices’ and ‘Motivation due to HR Practices’ are -
2.17947, 2.00026 and 3.68310 respectively showing 
that the perceived performance of PSD is negatively 
influenced by the number of working hours per week 
and strongly positively influenced by the HR 
Practices being followed in these departments. 
However, the most pronounced impact of 
‘Motivation Due to HR Practices’ has been observed.  

Therefore, we can wrap-up our analysis in 
the words of Rumelt (1991) who concluded that the 
external characteristics (Competition, Market factors 
and Industry dynamics) do not considerably influence 
the organization’s performance. The most prominent 
among all, as a critical and differentiating aspect is 
the organization itself, how it is managed, the 
motivation level of its employees and how they are 

inspired to work for the achievement of 
organizational goals. 
6. Future Work 
 After gone through this research, the author 
firmly believes that the subject needs more detailed 
data collection and data analysis. There exists a 
substantial vacuum and potential to crystallize the 
roadmap for PSDs in Pakistan to inculcate the 
modern management techniques among these 
departments. The in-depth and exhaustive research 
would be fruitful for improving the productivity of 
our Public Sector Organizations. The author intends 
to carryout following as his future work:- 
 Same Study with larger sample size including 

all the Public Sector Departments (PSDs). 
 Studying the existence of HR Practices being 

followed by the PSDs and the impact on 
effectiveness. 

 The measurable outcomes of various PSDs 
may be studied and formalized. 

 Sector wise (Education, Manufacturing, 
Services, Health etc) detailed studies with a 
view to measure the impact of HR practices 
on Motivation and Viz-a-Viz PSD’s 
Productivity. 

 Similar studies for the Private Sector 
organizations and suggest improvements to 
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achieve enhanced efficiency and improve 
productivity. 

 Studies to suggest the top and middle 
managers in PSDs, how to influence the floor 
workers to increase the productivity of these 
departments. 

 Studies to find out the actual motivators in the 
backdrop of Pakistani culture. 

 Studies to suggest some tangible / measurable 
criteria to gauge the performance of PSDs in 
Pakistan. 

7.  Conclusion 
 The objective of the research was to ask the 
respondents from Public Sector Departments (in 
Rawalpindi) to state their perception about the HR 
practices being followed, their effect on Motivation 
and Perceived Performance of their respective Public 
Sector Department (in Rawalpindi).As the 
Questionnaire was divided in 5 Parts namely 
‘Demography’, ‘Personal Motivation’ ‘HR Practices 
Being Followed by the Department’, ‘Effects of these 
HRP on Employee Motivation’ and finally ‘The 
Effects on Perceived organizational Performance’. 
The 72 respondents out of 100responded correctly. 
The findings of this research suggest that the Guest 
Model of Figure 2 is equally applicable on the PSDs 
of Rawalpindi, because the ‘Performance’ is largely 
dependent on the HRPs being followed by the PSDs 
through Motivation.  

The implications of those findings are that, 
for the employees to be more productive and work 
towards the goals and objectives of the department to 
witness performance and be competitive, managerial 
workers first need to satisfy the following: interesting 
work (self-actualization); job security (safety needs); 
full appreciation of work done (social; esteem needs), 
and they (interesting needs; job security; full 
appreciation of work done) need to be significantly 
fulfilled. Though this study highlights significant 
contributions to the field of human resource 
management, there are limitations to the study. The 
use of quantitative patterns in prospective study 
might bring about a more comprehensive explanation 
of the phenomenon under study. Gathering data was 
done from a few major PSDs working in Rawalpindi 
/ Islamabad from 72 respondents only. There should 
be a collection of data from all PSDs from different 
regions in Pakistan to obtain important data for a 
constructive conclusion drawing. 

But one thing which has been established is 
the applicability of Guest Model (Figure-2) in PSDs 
of Pakistan though on a limited scale. To find out 
more realistic situation the guidelines listed in Para 5 
above may be found useful for further elaboration 
and making concrete recommendations for the PSDs 

in Pakistan as a whole to improve the effectiveness 
and Productivity of the PSDs.  
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Abstract: The Internet has a tremendous technological expanding power. It has the capability to transform not only 
the way people accept and adopt knowledge but also to change traditional methodology and architecture of  
education system around the world, mainly with the method of teaching and student interaction in and with subject 
materials and all related relevant information. E-learning is rapidly emerging as an education tool in Pakistan just 
like rest of the world that uses internet technology to provide knowledge and training in Pakistani industry in general 
and higher education institution in particular. Using Internet as an e-Learning delivery system has created a new 
concept, and new initiative in the mind of business market stakeholders as well as the education institution of 
Pakistan, indeed e-learning has provided a platform through which university has reached out of their geographical 
boundaries. This has not only given them a boost of reaching out for the students but also established themselves as 
global education institutions in their respective fields. This paper examines the issues surrounding the impact of  e-
Learning on graduate student and also to develop a framework for the higher education institution within the 
available resources in Pakistan IT infrastructure.  
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1. Introduction 
In most of the counties of the world  

education (higher) is growing positively but at the 
same time higher education is badly  hit by increasing 
education cost, cut to education budget and an 
increasing demand for distance learning are forcing 
educational stakeholders to re-visit the way education 
is delivered to students. To cater for the shifting 
environment, e-learning is mainly focusing on higher 
education which has created a new dimension in it 
and has given an opportunity to educational 
institutions as well as to students. E-learning, or 
internet learning, remote learning or electronic 
learning, has clarified in dissimilar ways in the 
literature /conceptually. Commonly, e-learning 
generally define “instructional content or learning 
experience delivered or enabled by electronic 
technologies” (Lai,Ong ,Wang, 2004). Some authors 
have given more restricted explanation / definition 
for e-learning, for example, limited / restricted e-
learning information’s transfer through internet (Al 
Jones, 2003). The description used generally for e-
learning, and used on broader spectrum, I will use for 
the purpose of my paper. Which identify the internet, 
intranet / extranets, video and audio recorder, CD-
ROM and TV interaction, Satellite transmission, not 
only for course transportation, but it also provide 
means for communication with participating students   
(Canada ,Industry, 2001). Additionally some 
definitions has been modified recently by including 
wireless and mobile, wifi in e-learning application 

(Suhonen, Kinshuk, Sutinen, Goh, 2003).The 
hierarchy of electronic learning education system of 
Pakistan, mostly tilted toward the conventional 
distance learning in most of the educational 
institution, the system was initially introduce to 
permit students from far-flung distant and rural areas 
of Pakistan to gain admittance to education. The 
concept of e-learning has encouraged significantly 
with the passage of time. Technological boost has 
been one of the main inspirations for upward trend, 
which was started back in 1920’s by integrating radio 
broadcasting (Umesh, Huynh, Valachich, 2003). In 
recent past, the inception of intranet has given a 
significant boost to the innovation of different 
methods of delivering the educational contents   
(McNeil, Gunasekaran, Shaul, 2002; Teo, Gay, 
2006). With the passage of time, internet is getting 
thicker and thicker; more people are geting in to the 
cyber world, computer literacy increasing, equipment 
and access to internet cost (Huynh et al., 2003). 
These changes have provided educational institutions 
around the world in general and in Pakistan in 
particular golden opening for the provision of 
learning content beyond their physical boundaries. 
2. Literature review 

E-learning has used a different technology 
and technique for their contents delivery to the 
student around the world but broadly the same 
concepts are being followed in this regard. The 
variation in the technique of e-learning offering 
through a number of attributes, the details of 
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e-learning attributes listed in table, the attributes can 
be further distributed in two different classes of e-
learning dimensions that are Synchronicity, 
independence, location and different modes. Each 
dimension is distributed in two different attributes 
which match their respective dimension. 

E-learning can be distributed in to two types, 
one is real time, and synchronous the other is flex 
time, asynchronous.  E-learning synchronous related 
to the technique and technology such as electronic 
white board and video conferencing (Romiszowski, 
2004), for which students are required to be present 
during content delivery. Asynchronous applications 
on the other hand don’t require on the spot presence 
of the students. Instruction and tutorial can be work 
through the screens at student convenience time and 

place. Majority of the e-learning contents application 
is based on asynchronous model (Greenagel, 2002). 
Student’s involvement in e-learning at the discretions 
of student, which are deferent location or same space 
and time. student can also work as a group on a given 
project (Gunaeesekaran et al., 2002). Distance 
learning courses can also be classified on the basis of 
level of partnership, some course need group learning 
like mutual discussion forums or blog or chat, the 
other level is totally independent, can be done 
individually, at the same time the delivery mode can 
be totally electronic (without a teacher or with) or it 
can be blended approach mix electronic and 
classroom. Blended approach is most used around the 
world commonly (Curt and Jack, 2001). 
 

 
Table 1. The dimensions, attributes of e-learning 

Dimensions Attributes* Meanings Examples 
Synchronicity Asynchronous Student received the course content at 

different time then delivery time.  
Course content via e-mail 

Synchronous Student received course content 
simultaneously  at the time of delivery  

Course content through 
website 

Location Same Location Course content or application at the same 
physical location as that of the  instructor  

GSS usage to resolve a 
problem at the spot  

Distributed Course content or application at the 
different  physical location as that of the  
instructor/other students 

GSS usage to resolve a 
problem at the different 
physical location 

Independence Individual Individual student task to fulfill the given 
work   

All  students completed 
Distance learning segment 
in parallel 

Collaborative Student work together  with each other to 
fulfill knowledge tasks 

Students join in blog to 
share  their thoughts  

Mode Electronically only Course content is delivered  through e-
learning applications and  no face-to-face 
element in it 

Distance powered 
technology Education 

Blended e-learning blended learning, face to face Course contents  are blended  
with computer exercise 

  * Variety of sources have defined these attributes some are including (Ongs et al., 2004), (Curt and jack, 2001)  
 

Each single course should always consist of 
only one/single attribute value from their respective 
dimension. But at the same time a particular course 
can be having several components, with attribute 
value different from each other. The example is, 
contents of the work can be synchronously given to 
the students and other asynchronously or the work 
may have some contents delivery from distance and 
other face to face in class room. 

Different e-learning definition and variety of 
work has been done in regard to the market size and 
share e-education. However to estimate the market 
size is very difficult to determine. An estimation 
which believes that distance learning is one of the 
fastest growing sector of world education of $ 2.3 T 
USD. On line higher education business are 

predictable to be growing to $ 69 B USD by year 
2015 (Hezell Associate, 2005). 

For the students and institutions perspective, 
growth in e-education is in general and higher 
education e-learning in particular is obvious. 
Education requirement is globally on increase. Only 
in USA high graduate enrollment increases from 56% 
to 67% in 2003 (Morrison, 2003). 70% new jobs 
created in Canada will require post secondary 
education certificate (Industrial Canada, 2001). 
Keeping in view the cost effect of new building and 
limited capacity of existing class rooms at colleges, 
universities, distance learning is an good option 
(Werbachs, 2000). To remain in market, and remain 
competitive, higher education colleges are offering 
distance learning courses to race with virtual higher 
education colleges. (Huynhs et al.2003).  
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3.E-learning stakeholders’  
Motivations 

In the organizational perspective, 
stakeholder is a community of any organization 
(Strickland and Thompsoen, 2001). In this way, the 
stakeholders of any distance learning system are the 
affecties of it. Different stakeholders are discussed in 
the following paragraphs.  
Students 

In relation to higher education, e-learning 
clients are the student of graduate or under graduate 
enrolled at a university. 
Motivations 

On reaching to higher studies, most of the 
learners are very enthusiastic to use distance learning. 
It may be traditional course components for some of 
the students. While for other the complete course 
may be entirely on line. Especially for the later group 
of students distance learning will facilitate them and 
give access to higher education courses, which were 
not possible geographically or due to time constrain 
(Huynhs et al., 2003; Kaebassi and Virvous, 2004). 
Instructors 

One of the main stakeholder in the e-
learning implementation system is instructor, 
traditionally instructor share and give their 
experience in a typical class room or face to face 
teaching, on the other hand, by e-learning instructor 
can share their teaching skill and experience to 
outside world with multiple students irrespective of 
the class room boundaries.   
Motivations 

There could be multiple reasons for an 
instructor to be motivated and take courses through e-
learning system of education. For example, their 
institution may motivate encourage or pressurize the 
instructor to take on the e-learning courses. At the 
same time instructor may want to address multiple 
students.  
Educational institutions 

When we talk of higher education, it 
consists of universities and colleges. Because of 
popularity of e-learning the number of online 
universities are also increasing in addition to the 
traditional universities in Pakistan. 
Motivations 

Normally educational institutions integrate 
different technologies in classrooms so that lecture 
delivery can be facilitated. They also give distance 
learning, to reached large number of desirable 
students, e-learning can be the best solution which 
can offer online different courses to the large number 
of students, the geographical boundaries have been 
removed by e-learning between institutions and 
colleges. (Youngs, 2001). 
Content providers 

The online courses can be shaped by the 
respective teachers or it can be managed from some 
outside. Encouragement to distance learning sector 
has twisted a market potential of commercializing 
knowledge contents. And this is very valid for the 
very basic courses which are offered consistently at 
multiple institutions. Intellectual capital rights in e-
learning will be the main concern for content 
providers (Huynh et al., 2003).  
Motivations 

The content may be provided by the 
instructor in any institution or by some other 
resource; their inspiration must be to provide such 
system to the students which can bring effective 
learning in the institutions.  
 The motivations for any commercial course 
provider could be to get maximum profit by 
designing such a content which can be easily adopted 
by any university, may be with very little changes if 
required. 
Technology providers 

For e-learning delivery, technology 
providers will develop the technology which will 
enable e-learning access beyond the institutional 
boundaries. This included number of services, from 
e-learning courses, to a complete Learning 
Management Systems (LMS). Continue revolution in 
market of hardware/software and customer constant 
expectations has pressurized the technology providers 
to offer new product quickly (Huynh  
et al., 2003). 
Motivations 

Like contents provider, technology provider 
will also motivate to provide an e-learning 
environment to the students which bring effective 
learning in the institutions.  
Accreditation bodies 

Accreditation is an important organizational 
body which assesses institutions offerings to judge 
the quality of education. And make sure that these 
institutions fulfill the requirements.  
Motivations 

With the passage of time distance learning 
or electronic delivery grows. It is very important for 
accreditation bodies to encompass e-learning in their 
standards. By neglecting they will limit their 
accreditation sense which will remain focus till 
traditional educations components of any educational 
institution (CHEA, 2002a). 
4 Khan’s frame work 
 Different names have been given to e-
learning activity like flexible, distributed and open, 
which also include, Web-Based Training 
(WBT),Web-Based instruction (WBI), Internet-Based 
Training (IBT), and E-Learning,(anyplace, anytime, 
anywhere learning), are the examples. Drawing, 
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preparing, execution and auditing of distributed, open 
and flexible learning architecture require keen 
analysis and investigation on its use of all the 
contents resources of applied techniques and internet 
interface to develop and modify the dimensions of 
online distance learning environments. 
 Khan has developed a frame work after 
considering all the important factors/dimensions of e-
learning environment which reflect on various factors 
important to e-learning contents,  
 In totality Khan’s e-learning framework has 
a great potential to give a comprehensive guide line 
on preparing online contents organizing e-learning 
material and planning a complete system. Also has 
the capability of checking distance learning 
techniques.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Badrul H. Khan E-Learning Frame Work 
 

The hexagonal diagram of distance learning 
reflects teaching and learning. This hexagonal 
diagram of e-learning has addressed majority of the 
issues regarding student’s scrutiny, targeting goal, 
medium, course and techniques, organizational issues 
regarding distance learning. It has also explained the 
technological issues on e-learning, infrastructure 
hardware and software planning and interface design. 
Distributions of information’s and maintaining e-
leaning environment has also explained in detail.  
5. Research methodology 

The research methodology of the study 
include two research activities consisting of semi 
structured interviews and questionnaires. The first 
stage of research consisted of the questionnaire which 
was asked and distributed amongst the under 
graduate / postgraduate and M.Phi /PhD students / 
faculty/ administration of different 
universities/colleges, the second phase conducted 
semi-structured interviews with the staff who were 
related to postgraduate courses; in the next phase 
semi-structured interviews taken from the sample of 

e-Learning activities developers within the 
University. Questionnaire was distributed among 300 
students. The questioners were randomly given to the 
students of different colleges and Universities of 
HEC Pakistan. Which are listed as following:- 
 Military College of Signals  
 College of Electrical and Mechanical 

Engineering  
 Bahria University Islamabad Campus  
 Military College Engineers 
 UET Taxila 
 UET Peshawar 

Total of 300 questionnaires that were given 
to the students, only 205 were answered having a 
response rate of 68.3%. In the next step interview 
was conducted which involved the lecturers from the 
same colleges/universities, the next phase was to 
interview staff which help in the provision of e-
Learning at the University. 

 
Table 2. Questionnaire distribution and response rate 

for study/Faculty/Administration. 
Questionnaires Under Grad/Psot Grad/M.Phill/PhD 
Total distributed  300 study/Faculty/Administration 
Total returned 205 
Response ra 68.3% 

 
Figure 2. Questionnaire distributions amongst 

study/Faculty/Administration. 
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6 Results and discussions 
Graphical representation of results 

The results are illustrated in figures 3-12. 

 
Figure 3. Questionnaire distributions in Different 

universities / colleges. 
 

 
 

 
Figure 4. Positive impact of Computer Based 
learning (CBL/Online library Service) on over all 
Students learning process. 
 

 

 
Figure 5. Impact of available Lecture’s data 

base/Blog corner Chat on over all Students learning. 
 

The next main question was regarding the 
availability of e-learning modules in different 
universities and colleges. The data analysis reflected 
as under. 

 .  

 
Figure 6 Availability of Internet Browsing and 

Online Library Service in institutions 
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Figure 7 Availability of Blog Corner Chat and 

Lecture’s Data Base in institutions. 
 

Third main question was regarding the 
implementation factors of e-learning system in 
different universities and colleges. The data analysis 
reflected as under.  

 

 
Figure 8 Importance of Management resolve and 
Tech support team for E-learning Implementation. 

 

 
Figure 9 Importance of Student Acceptance and 

Instructors Willingness for E-learning 
Implementation. 

 
 Fourth main question was regarding the 
essential e-learning modules to design an e-learning 
web application in different universities and colleges. 
The data analysis reflected as under.  

 

 
Figure 10 On line library Services and SIS are 

essential E-learning Modules for web application. 
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Figure 11 Blog Corner Chat and lecture’s Data Base 

are essential E-learning Modules. 

 

 
Figure 12 Web Base Training and E-mail Services 

are essential E-learning Modules. 

 

 
Figure 13 E-Examination and help Desk are essential 

E-learning Modules for web application. 
 
 It can be seen that most of the 205 students 
i.e 68.3%, consider that there is generally lack of e-
learning environment in their respective universities 
and colleges. Most of the students have at the opinion 
that availability of e-learning modules will be having 
good effect on their education process. 70% of the 
students are of the view that computer based learning 
(CBL) is required, 90% of the student are positive 
about online library, 80% have the opinion that 
lectures’ data base including subject lectures and 
reference material will improve students learning. 
50% student have shown their interest to have 
university / college Blog Corner Chat which will 
contribute in student learning. On the other hand 
available facilities are insufficient in universities and 
colleges from which students can get benefits. Only 
15% e-learning web application is available in their 
respective campuses. According to survey only 10% 
Lecture data base is available to student, however 
Internet browsing are 80% available which is a 
positive sign, along with this 30% online library 
services are available to students. When student were 
asked to give their opinion about the important factor  
required for e-learning implementation, analysis says 
70% is the management / administrations resolution 
required, 60% technical support, 62% student 
acceptance of e-learning and 72% instructors 
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willingness is required for implementations of e-
learning Web applications. 
 At the same time student were asked to 
analyze the basic / essential required modules for an 
effective Web based e-learning applications, the date 
says, 80% online library service, 82% lecture data 
base 62% student information system (SIS). 42% 
college / university  Blog Corner Chat, 30%  college 
e-examinations and 52% student have the opinion 
that student help desk will make as effective e-
learning Web base applications for any university / 
college to support students learning process. 
7. Discussion and analysis of results 

The results from this study show that 
generally there is a lack of e-learning facilities in 
Pakistani universities / colleges, which is as per the 
analysis affecting the students learning process. Only 
30% of the overall e-learning facilities can be 
calculated that have been provided to students in their 
respective campuses. On the other hand majority of 
the students have the opinion that whatever facility is 
available that is not in a package shape but is in the 
form bits and pieces. It is further evident that almost 
none of the university / college have a complete e-
learning web application. A high percentage of 
student have the opinion that some basic and 
important modules must be immediately 
implemented like, online library, lecture’s data base 
e-mail services, e-examination and student help desk 
while interviewing the technical support team 
member, they have the opinion that management / 
administrations resolution is one of the main factor 
for e-learning web application implementation at the 
same time student acceptances of e-learning and 
instructor willingness is important. On the other hand 
administration / management have shown full 
resolution for implementation of e-learning modules 
but have shown some reservation regarding technical 
expertise availability and maintenance issues 
regarding the already installed modules in some of 
the universities / colleges at the same time 
management / administration have their opinion of 
misuse the modules by the students / technical staff. 
According to the questioners/ interviews from 
students, administration/ management as well as 
technical staff, e-learning web application must have 
some of the basic requirement which is very 
important for a good e-learning system. 

There is a need to have e-mail facilities so 
that students can e-mail each other and so tutor may 
e-mail the course / group. The system must have 
online library so that irrespective of the distance and 
time student cab easily reached to the required 
information, along with this, Student Information 
System (SIS) need to be part of it, Lecture’s data base 

for easy retrieval of course content is also required, 
E-examination need to incorporate in e-learning 
package, university/colleges Blog Corner Chat for 
interaction and discussion forum, Web base e-
learning training to bring acceptance for change, and 
last but not the least student help desk for resolving 
all issues and problem regarding e-learning web 
application and effective use. the main storage 
content must include lecture’s data base (including 
subject lecture and reference material) along with e-
mail, storage content services, on line library has 
given lots of importance during student questioner as 
well as interviews so a comprehensive online library 
service is considered to be the most powerful module 
for e-learning package. It appears from the interviews 
that only a few colleges / universities are given the 
online library facilities, and some of the e-learning 
modules, there is a strong impression in student 
community which feels the need for comprehensive 
e-learning web application to facilitate them in their 
learning process. Therefore I have made an effort to 
give a basic Frame work for the e-learning web base 
application which can be easily implemented in 
university/colleges especially in Pakistan’s 
environment.  
8Developing an e-learning frame work 
for Pakistani environment  
a. Badrul H. Khan e-learning frame work 
 The Khan framework is one of the most 
effective and comprehensive theoretical e-learning 
model. E-learning can be defined now as Badrul H. 
Khan stated: ‘’An innovative approach for delivering 
well designed, learner-centered, interactive, and 
facilitated learning environment to anyone, anyplace, 
anytime, by utilizing the attributes and resources of 
various digital technologies along with other forms of 
learning materials suited for open and distributed 
learning environment’’ Khan has divided his 
framework in three segments, the first segment is 
related to education, which consist of Pedagogical, 
Evolution and Ethical. The other segment is related to 
technology and interface, the last 3rd portion is related 
to managerial issues, which includes management of 
resource and different elements of institutions 
resource support and management.  
b. Modified frame work for Pakistani 

environment 
I have made an effort to modify Khan 

Framework which can best suite Pakistani 
environment, there for i called this framework as 
reinforce framework for Pakistan. This based on all 
the important dimensions having some additional 
segments which are best suited for Pakistani 
environment. 
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Pakistani Hei Frame Work 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 Pakistani Higher Education 

Institution Frame Work 

ETHICAL 
 

1-Social & Political            
Influence  
2-Bias 
3-Political Issues 
4-Geo/Cultural/ 
 Learning Diversity 
5-Etiquette 
6-Legal Issues 
7-Info Accessibility 
8-Religious Diversity 

PEDAGOGICAL 
 

1-Content Analysis 
2-Audience Analysis 
3-Goal Analysis 
4-Design Approach 
5-Instructional 
Strategies 
6-Organization 
7-Blending  
Strategies 

EVALUATION 
1-Evaluation of Content Development Process 
2-Evaluation of E-Learning Environment 
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These differences are incorporated after 
deep analysis and concentrated efforts on e-learning 
process, and student demand in Pakistan. My 
deliberations have resulted in the following 
considerations: 
1. I rearrange segment location by moving Technology 

dimension at the bottom, which means that the e-
learning frame work is based on technology instead of 
management. Which support the entire e-learning 
activities and act as a pivotal role for the entire frame 
work.. 

2. Technological dimension is only explaining 
infrastructure planning, hardware and software, which 
i have expended to new upcoming technologies like 
Wireless technology and many more. This will directly 
affect the cost factor. 

3. Content security is part of my modified frame work 
under the technology dimension to cater for any 
misadventure or disaster. 

4. Institutions parameters are mainly focused on 
administration affairs, student affairs and services 
related to academics related to e-learning, which I 
think is missing a very important factor of 
accreditation, which I cater for modified frame work.  

5.    Human resources capacity building is also added which 
is not touched in Khan’s frame work, for supporting 
hardware and software, human resources building up 
along with training of instructors / trainees is very 
important which has been catered in the modified 
framework. 

Conclusion 
E-learning applications are the requirement 

of the day; Timely response to the requirement will 
act as a launching pad for the Pakistani HEI learning 
capacity, and will give an opportunity to their student 
to stand parallel to the world demand. Majority of the 
colleges / universities have accepted Khan’s 
framework into their system by modifying some of 
the parameters while implementing the main eight 
segments of the Khan’s octagon. The main idea has 
implemented in one and other shapes and names. In 
this particular analysis I targeted on the Pakistani 
HEI environment in particular and almost all the 
effecting factors in the colleges/ universities 
education system, which are, shifting / changes in 
technologies, wireless, Wi-Fi boom and very critical 
human resources in the system. In my frame work 
learner and content are given much importance and 
learner centeredness concept has given by providing 
different resources, and contents availability in a 
digital environment. On the other hand learning 
environment and education system will continue to 
modify and purify, at the same time new frameworks 
and new models of education system will continue to 
changes and adjust to particular learning system, The 
given modified frame work is best suitable   model 

for Pakistani HEI, and will act as a bass line for new 
e-leaning education environment in Pakistan. 
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Abstract: This study was designed to test the null hypothesis that the different level of the dorms has a real effect on 
the quantitative and qualitative existence of the house dust mites (HDM). Also to determine the most important 
factors that control the distribution and colonization of HDM. The study was conducted at Jeddah city western Saudi 
Arabia. 12 dorms were tested; 6 hotels and 6 motels. The samples were collected twice a month along three months 
(Dec, Jan., Feb. 2009). Mites were separated using modified Berleses tunnel. Ten species of HDM were extracted 
from studied dwellings . The mite assembelage in motels was dominated by Dermatophagoides pteronyssinus 
(23.7%). In hotels to the mite collection was co-dominated by D. pteronyssinus (27.6 %) and D. farinae (21.8 %). 
The mean total individuals in motels was 5012 individuals per 50 grams of dust in correspond to 2149 individuals 
per 50 grams of dust in the hotels. Up to 66.6% of the motels had a population of more than 100 individuals per 1 
gram of dust, however non of the studied hotels embraced more than 50 individuals per 1 gram of dust. In 
conclusion the level of the dorms had a clear effect on the quantitative existence of HDM, but a qualitative effect 
can not be identified. Also, it was speculated that the most frequent cleaning as well as density and economic status 
of residents were the main factors matched with a direct impact on the mite contamination rate of the dorms. 
[Nada Othman Edrees. Prevalence of House Dust Mites in Two Levels of Dorms (Hotel and Motel) of Jaddah 
District Western Saudi Arabia. Life Sci J 2012;9(4):4083-4092]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com.607 
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1. Introduction 

House dust mites are ubiquitous in public 
buildings and homes worldwide. They are medically 
important creatures, where many species are the 
source of allergens that sensitize and induce allergic 
reactions in genetically predisposed persons (Arlian, 
2000 & 2002). The most prevalent allergy-causing 
mites in homes differ geographically between homes 
within a geographical region and among areas within 
a home (Arlian at al., 2002; Edrees 2009). 

Indoor relative humidity, temperature and 
enough food are generally considered to be the most 
important factors determining community 
composition and population dynamics of the major 
groups of dust arthropods. The optimum condition 
for development being between 18 – 27 °C (Soltani 
et al., 2011) with a relative humidity of 70% - 75% 
(Valero and Serrano, 2004). Their major food 
source is skin scales, textile fibres, food crembs, hair 
and wood pets fungi, plant pollen and organic deprise 
(Vande Lustgraat, 1978; Edrees, 2009 and Soltani 
et al., 2011). 

Under optimal breeding conditions about 5000 
of house dust mite individuals may be present in just 
1g of mattress dust but up to 15600 has been 
recorded (Soltani et al., 2011). It has also been 
shown that rugs constitute a suitable habitat for house 
dust mites (De Boer, 1990; De Boer and Kuller, 
1995). De Boer et al. (1999) mentioned that a rug 

from the living room floor of a dutch home was 
found to contain more than 10.000 individuals/m2 in 
early April. Edrees (2009) recorded that about 115 
mites/g of dust and 90 mites/g of dust was extracted 
from carpet floor of bedroom and living room of 
healthy persons homes in middle region of Jeddah 
respectively. However in the same area carpets from 
the bedroom and living room floors in asthmatic 
person homes were found to contain 321 mites/g of 
dust and 593 mites/g of dust respectively. Densities 
above 100 mites/g of dust are considere as a risk 
factor for sensitization to allergies such as rhinitis, 
conjunctivitis, atopic eczema and asthma, whereas 
500 mites/g of dust is a major risk factor in acute 
asthma in those allergic to HDM (Korsgaard, 1983; 
Arlian et al., 1992; Service, 2004; Soltani et al., 
2011). 

Most surveys of house dust mite fauna 
conducted around the world report that the allergy-
producing mites are worldwide species that occur in 
homes, schools, churches, day care centers, office 
workplace; seats in automobiles; clothes; stuffed 
toys, banks; libraries, museums, hotels and ski lodges 
and other public places (Arlian et al., 2002).  

With respect to mites found in dwellings a 
survey of 41 dwellings in upper Silesia, Poland 
Solarz (1998) found the most to be infected with 
both D. farinae and D. pteronyssinus. The former 
was the most abundant species overall, but in some 
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dust samples, D. farinae was the predominant species 
(33.3 %) while in other samples D. pteronyssinus was 
more prevalent (27.5%). In some cases both species 
were equally prevalent. Soleimani and Rafinejad 
(2008) studied the fauna of house dust mites in hotels 
an inns of Bandar Abbas Iran, they indicated that the 
rate of house dust mites infections were 91.8, 85.7; 
8.2, 10.9 and 0, 3.4% for D. pteronyssinus, D. farinae 
and Cheyletus malaccensis, respectively. 

It is important to know the major mite breeding 
locations and which mite species are present in a 
public places when performing diagnostic testing 
prescribing immunotherapy. Although the presence 
of numerous dwellings dorms in Jeddah city western 
Saudia Arabia due to the religious tourism, no study 
on such medically important organisms have been 
conducted about the distribution, abundance and 
diversity in such public buildings. Accordingly this 
study was achieved in Jeddah city to test the null 
hypothesis that the different level of the dorms has a 
real effect on the quantitative and qualitative 
existence of the house dust mites, hence on the 
identification of the most important factors that 
control the distribution and colonization of such 
microarthropod organisms. 
2.Materials and Methods 
 The present study was conducted at Jeddah 
city, western Saudi Arabia. The house dust mite 
samples were collected from 12 dorms (6 hotels and 
6 motels). Using a vacuum cleaner (Boch 191 T) with 
disposable bag, dust was sampled from known area 
of carpet floor (4 m2 for 5 min.) from six randomly 
selected rooms inside each dorm. The samples were 
collected twice a month along three months, 
Decembre, January and February, 2009. Mites were 
separated using modified Berleses funnel as 
recommended by Al-Assiuty et al.(1993) and 
Edrees, 2009. 
Site description:  

12 dorms of Jeddah city were tested. The city is 
located in a coastal region. It has a hot and humid 
climate. The tested dorms represented two levels:  
The lower level group "Motels" 

Six motels were selected. These were in 
"Slums" i.e. areas of a low quality living conditions, 
at Al- Hendawya and Bab Sherif areas, as here the 
buildings were more than 25 years old. The room 
temperatures in these buildings ranged between 24-
26 °C. the humidity level ranged between 72- 75 %. 
The buildings usually comprised of three floors and 
the floors were made of cement covered with old 
chappy rugs. The rug thickness was 3 centimetres. 
Each room contained 4 wood beds. During the study 
season the average number of the dwellers was 
almost 335 person per motel per month. Some of the 
rooms contained fans, while others contained old 

fashioned air conditions. The average amount of dust 
collected each time ranged between 5- 10 g/m2. 
Cleaning was done once or twice a month, using 
vacuum cleaners, however without using any 
detergents either nor the floors or the furnitures. 
The higher level group "Hotels" 

This group comprised six hotels, these were 
almost four-star-hotels in semi-publio areas, not so 
far from Bab-Sherif area. The buildings ranged 
between 10- 15 years of age. The room temperature 
ranged between 22- 25 °C, and the humidity level 
ranged between 65- 70 %. Each building comprised 
of 3 floors, and the floors were made ceramic 
covered with carpets of 4 cm thickness. Each room 
contained 4 wood beds. The average number of the 
dwellers was 180 person per hotel per month. The 
rooms contained modern air conditions. The average 
amount of dust collected was 2 g/m2. Cleaning was 
done on weekly regular basis using vacuum cleaners, 
detergent and liquid cleaners were usually used for 
cleaning. 
Statistical analysis 

The pooled data (count per 4m2x 6 rooms x 3 
months) was determined per 50 gram of dust. Data of 
population densities were logarithmically 
transformed to achieve homogeneous variance. 
Means of house dust mite density between and within 
the two levels of the chosen dorms were compared by 
non-parametric Kruskal- wallis test. Bray- Curtis 
similarity index was used to measure the degree of 
overlap between house dust mite compositions in 
different dorms (Krebs, 1999). This index was 
calculated for all building pairs using the pooled 
community data per dwelling. To test if the mite 
assemblage was affected by the environmental 
variables and to determine which parameter(s) were 
responsible a PCA bi-plot of samples and species was 
made and environmental variables were included. 
3. Results  

All house dust mite species extracted from the 
two chosen groups of dorms were counted and 
identified. Tables 1&2 list the species composition 
per building. Ten species of HDMs were represented 
at the 12 sampling sites. The mite assemblage in 
motels was dominated by Dermatophagoides 
pteronyssinus (23.65 % of the total individuals) and 
in hotels mite collection was co-dominated by 
Dermatophagoides pteronyssinus (27.6% of the total 
individuals) and Dermatophagoides farinae (21.8 % 
of the total individuals) (Tables 1&2 and Fig. 2). All 
the recorded species occurred at all sites and there 
was no difference in species richness and species 
diversity among the dorms of the same level, motels 
or hotels. However, species richness differed 
significantly among the two levels of dorms (Tables 
1&2). 
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The density of the collected HDM from motels 
differed significantly (P<0.01) as compared with that 
of recorded from hotels. Since the mean total 
individuals in motels was 5012 ind/50 g of dust 
correspond to 2149 ind/50 g of dust in hotels. 
Kruskal- Wallis test also was applied to the data 
pooled overall sampling months. This showed no 
significant differences (P> 0.05) between dorms of 
the same level, with exception of dorms H5 and H6 
in hotel group and dorms M3 and M6 in motel group, 
where densities found to be significantly differed, 
since the least population densities were achieved in 
these dorms (Fig. 1).  

Similarity in species composition between pair 
wise assemblages was analysed using the Bray-Curtis 
similarity index. Table 3 shows a strong overlapped 
figures between dorm pairs within the same level. 
The Bray-Curtis similarity index ranged from 0.74 to 
0.93 within hotels and from 0.79 to 0.94 within 
motels. However, the Bray-Curtis similarity index 
between communities at different levels of dorm 
pairs was significantly lower (similarity ranged from 
0.46 to 0.75) than within the same level. 

In order to evaluate the structure of the house 
dust mite assemblages, further HDM species were 
numerically arranged in descending order and a rank 
abundance curves (Figs. 3a, 3b and 3c) were made 
for both levels of dorms. Figs. 3 a&b represents the 
data of the higher and lower level of dorms (hotels 
and motels). There was a linear decrease of log 
abundance with species rank, which is consistent 
with the geometric series model for community 
structure. Figure 3c indicates the rank abundance 
lines of all chosen dorms. It was clearly that the 
bundle of lines does not functionally separate 
according to the differences between dorms, this may 
indicates that there is no effect on the dominance 
structure of mite assemblages. 

To describe the relationships among the number 
of individuals of every dominant mite species (4 
species from hotels and 5 species from motels) and 
environmental variables; i.e. occupant density, age of 
building, relative humidity, dust quantity, cleaning 
and carpet sickness, an ordination diagram using 
PCA was made (Fig. 4). Data show a strong positive 
association of Dermatophagoides pteronyssinus with 
carpet sickness and cleaning manner. However, 
Aleuroglyphus ovatus showed a positive correlation 
with occupant density, relative humidity, dust 
quantity and building age. Little effect of the chosen 
factors on Dermatophagoides farine could be 
observed. 

Figure 5 shows a biplot of the first two axes of 
the PCA, position of the sampling sites and their 
associations with the five dominant mite species in 
both levels of dorms. The two arbiterary curves in the 

figure separated mostly between hotel-group (1-6 
open circles), right area of the graph and motel-group 
(7-12 open circles) left area of the graph. Also, 
between the position of the five dominant species 
(open triangles), the overlapped area (shaded area) 
comprised the shard four dominant species in both 
levels of dorms these are: Dermatophagoides 
pteronyssinus, D. farinae, Cheyletus malaccensis, 
Aleuroglphus ovatus. The fifth dominant species 
Suidasia nesbettii lies out of overlapped area to the 
left side graph where it was more associated to the 
lower level of dorms (motels). It is interesting to note 
that the functional position of each studied dorm 
among the graph (Fig. 5) was the total number of the 
individuals of the dominant species in each dorm of 
hotels and motels. 

As for the association between the abundance of 
HDM individuals with the environmental variables 
figure 6 shows that buildings exposed to a regular 
cleaning manner using vacuum cleaners, and/or 
detergent and liquid cleaners (hotels 5 and 6 and 
motels 9 and 12, Fig. 6) showed the least number of 
house dust mites. However, the largest individual 
number in motel 10 (Fig. 6) was found to be strongly 
associated to the dust quantity, high relative humidity 
and high resident number. 
4.Discussion 

The house dust mite fauna in the hotels and the 
motels had not been studied previously in Saudi 
Arabia. In this study ten HDM species in the two 
levels of dorms were recorded. The most common 
allergy-causing mites that occur in different studied 
dorms were; Dermatophagoides pteronyssinus 
(23.7% in the motels and 27.6% in the hotels) and D. 
Farinae (18.9% in the motels and 21.8% in the 
hotels) but other species were also well represented 
especially Cheyletus malaccensis, Aleuroglphus 
ovatus and Suidasia nesbettii. Arelian et al. (2002) 
indicated that most surveys of mite fauna conducted 
around the world report that the two species D. 
pteronyssinus and D. farinae were usually both 
present in a region and occur together in homes 
although one species was usually the more prevalent. 
Solaz (1998) surveyed 41 dwellings in upper Silesia, 
Poland. It was found that the most surveyed dwelling 
were co-infested with both D. pteronyssinus and D. 
farinae. The latter species was the most abundant 
overall, but in some dust samples it was the 
predominant species (33.3%) while in other samples 
D. pteronyssinus was more prevalent (27.5%). In the 
most recent study, the rate of house dust mite 
infections in hotels and inns of Bandar Abbas Iran for 
D. pteronyssinus, D. farinae and Cheyletus 
malaccensis were 91.8, 85.7; 8.2, 10.9 and 0, 3.4% 
respectively (Soleimani and Rafinejad, 2008). 
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Table 1. List of house dust mite species and the total number of individuals /sample (50g of dust) and their relative 
contributions in the six hotels. 

Species H1 RC % H2 RC % H3 RC % H4 RC % H5 RC % H6 RC % Total RC % 
Dermatophagoides pteronyssinus 659 27.98 515 21.4 606 25.95 580 24.59 748 41.6 448 27.33 592.7 27.58 
Dermatophagoides farinae 500 21.23 667 27.71 580 24.84 457 19.37 314 17.46 287 17.51 467.5 21.76 
Cheyletus malaccensis 282 11.97 337 14 267 11.43 317 13.44 95 5.284 193 11.78 248.5 11.56 
Suidasia nesbettii 267 11.34 235 9.763 264 11.31 257 10.89 146 8.12 133 8.115 217.0 10.1 
Carpoglyphus lactis 150 6.369 139 5.775 204 8.737 112 4.748 132 7.341 164 10.01 150.2 6.988 
Blomia tropicals 141 5.987 157 6.523 111 4.754 127 5.384 100 5.562 115 7.016 125.2 5.825 
Aleuroglyphus ovatous 129 5.478 148 6.149 94 4.026 175 7.418 73 4.06 58 3.539 112.8 5.251 
Acarus  siro 117 4.968 109 4.528 80 3.426 148 6.274 113 6.285 183 11.17 125.0 5.817 
Blomia freeman 63 2.675 52 2.16 70 2.998 115 4.875 47 2.614 30 1.83 62.83 2.924 
Tyrophagus putrescentiae 47 1.996 48 1.994 59 2.527 71 3.01 30 1.669 28 1.708 47.17 2.195 

Total 2355 100 2407 100 2335 100 2359 100 1798 100 1639 100 2149 100 
Shannon diversity index(H') H' = 2.014 H' = 2.003 H' = 1.991 H' = 2.096 H' = 1.849 H' = 2.038 H' = 2.027 

Equitability J =  0.874 J = 0.870 J = 0.865 J = 0.910 J = 0.803 J = 0.885 J = 0.880 
Species richness SR = 1.159 SR = 1.156 SR= 1.160 SR = 1.159 SR = 1.201 SR = 1.216 SR = 1.173 

 
Table 2. List of house dust mite species and the total number of individuals /sample (50g of dust) and their relative 

contributions in the six motels. 
Species M1 RC % M2 RC % M3 RC % M4 RC % M5 RC % M6 RC % Total RC % 

Dermatophagoides pteronyssinus 1258 23.73 1465 27.05 1028 26.35 1231 21.29 1279 23.86 852 19.76 1186 23.65 
Dermatophagoides farinae 1092 20.6 985 18.19 645 16.53 1242 21.48 992 18.5 755 17.51 951.8 18.99 
Cheyletus malaccensis 601 11.34 500 9.234 516 13.22 817 14.13 459 8.562 713 16.54 601.0 11.99 
Suidasia nesbettii 845 15.94 727 13.43 408 10.46 857 14.82 922 17.2 542 12.57 716.80 14.3 
Carpoglyphus lactis 169 3.188 449 8.292 136 3.485 318 5.5 266 4.962 125 2.90 243.80 4.865 
Blomia tropicals  79 1.49 82 1.514 42 1.076 59 1.02 48 0.895 66 1.531 62.670 1.25 
Aleuroglyphus ovatous 538 10.15 448 8.273 458 11.74 582 10.07 637 11.88 423 9.812 514.3 10.26 
Acarus  siro 260 4.905 283 5.226 221 5.664 254 4.393 278 5.186 279 6.472 262.50 5.237 
Blomia freeman 142 2.679 141 2.604 127 3.255 92 1.591 141 2.63 109 2.528 125.30 2.501 
Tyrophagus putrescentiae  317 5.98 335 6.187 321 8.227 330 5.707 339 6.323 447 10.37 348.20 6.947 

Total 5301 100 5415 100 3902 100 5782 100 5361 100 4311 100 5012 100 
Shannon diversity index(H') H' = 2.024 H' =  2.051 H' = 2.049 H' = 2.023 H' = 2.035 H' = 2.083 H' = 2.056 

Equitability J = 0.879 J = 0.891 J = 0.890 J = 0.879 J = 0.884 J = 0.905 J = 0.893 
Species richness SR = 1.049 SR = 1.047 SR = 1.088 SR = 1.048 SR = 1.048 SR = 1.075 SR = 1.056 

 
Table 3. The degree of overlap between house dust mites composition in different dorms       (6 hotels and 6 motels) 
calculated for all building pairs using Bray-Curtis similarity index. 

 Dorms H1 H2 H3 H4 H5 H6 M1 M2 M3 M4 M5 M6 

H1   0.903 0.93 0.921 0.823 0.781 0.615 0.606 0.751 0.579 0.610 0.707 

H2    0.895 0.890 0.742 0.761 0.625 0.615 0.754 0.588 0.620 0.717 

H3     0.889 0.785 0.771 0.612 0.603 0.743 0.575 0.604 0.703 

H4      0.775 0.776 0.616 0.607 0.740 0.571 0.605 0.697 

H5       0.829 0.507 0.499 0.631 0.474 0.502 0.589 

H6        0.468 0.465 0.575 0.442 0.468 0.531 

M1         0.912 0.847 0.938 0.943 0.843 

M2          0.832 0.883 0.922 0.820 

M3           0.799 0.830 0.892 

M4            0.917 0.821 

M5             0.813 

M6                         
 Within the same level (hotels H1- H6) 

 
 Within the same level (motels M1- M6) 

 
 Between the two levels motels and hotels 
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Figure 1. The population density per 50 gram of dust of the total mites (10 species) in the 6 motels and 6 hotels 

(H1- H6) and six motels (M1- M6). The same letters of a and b indicate insignificant difference 
between each pairs among each group and vice versa 
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Figure 2. The relative occurrence of the ten species of the house dust mite individuals from (A) Hotels and (B) 

Motels. 

 
Figure 3a. Rank abundance of the total house dust mite assemblages at hotels  

 
Figure 3b. Rank abundance of the total house dust mite assemblages at Motels 
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Figure3c. Regression lines for the rank abundance relationships of house dust mite communities at all 12 dorms (6 

hotels (H1-H6) and 6 motels (M1 – M6). 

 
Figure  4.  Ordination of the truncated house dust mite assemblages, Showing the position of the five dominant 

species and their associations with six environmental variables (Rc= occupant density, Ag = age of 
building, RH= relative humidity, Du= dust quantity, CL= cleaning and Si= Carpet sickness). Species 
are indicated by open triangles and environmental variables by arrows. 
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Figure  5.  Shows a biplot of the first two axes of PCA position of the sampling sites and their associations with the 

dominant mite species in both levels of dorms. 
                  for explanation legend figure 6. 

 
Figure  6.  Ordination of the truncated house dust mite asseamlages (five dominant spp.) Showing the position of 

(sample sites) and their associations with environmental variables and the position of the five 
dominant speciesSites are indicated by open circles (1- 6 hotels,  7-12 motels). Mite species by open 
triangulars and environment al variables by arrows. for explanation legend figure 4. 
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In the current study as mentioned above 
Cheyletus malaccensis was found to reach a high 
level of relative dominance (11.6% in the hotels and 
12% in the motels). However, Soleimani and 
Rafinejad (2008) found this species among three 
mite species in relatively low number as a rare 
species in the inns in Bandar Abas- Iran. It could be 
indicated that this mite has been reported to be 
predaceous mite on several other mite species. It is 
suggested that the pattern of the high number of its 
representatives in the present data match the high 
species richness (9 spp.) that may support a 
successful life for such predatory mite via a more 
diverse prey. 

The data of this study showed that the motels 
appear to have the largest abundance of the total 
mites (5012 ind/50 g of dust) in correspond to 2149 
ind/50 g of dust in the hotels. Obviously the two 
levels of dwellings surveyed in this study differed not 
only in mite abundance but also in various other 
habitat factors known to influence HDM 
developments such as the cleaning and sanitation 
manner, dust quantity, resident density and their 
economic status, relative humidity and ventilation, 
floor covering. Numerous studies demonstrate the 
relation between HDM occurance and building 
disinfectants (Schober et al., 1987) vacuuming and 
ventilation (Tovey and Marks, 1998) and humidity 
(Lintner et al., 1993). Tovey et al., 1998 stated that 
dry vacuum cleaners are useful to pick up excess dust 
and to reduce reservoirs allergy-causing mites. 

With respect to the impact of the resident 
density and their economic status on the house dust 
mite abundance. Valero and Serrano (2004) 
indicated that house dust mites feed mainly on flakes 
of human skin. A single adult person sheds between 
0.5-and 1 g per day, enough to feed 100.000 house 
dust mites a day. On the other hand, in the most 
recent study Soltani et al. (2011) mentioned that 
HDM frequency different between eastern and 
western areas in Iran, this pattern matches the 
economic status of residents in these areas. This may 
indicate direct impact of economic condition and life 
style on the mite contamination rate. The fact that 
live mites were found on clothing (Neal et al., 2002) 
is evidence that clothing is a vehicle for mite 
dispersal and colonization in such public dormes 
specially the low level buildings (motels). 

It is also evident that carpets serve as a major 
reservoir of many indoor allergy-producing mites. On 
sampling with a vacuum cleaner carpet yield more 
dust, this will reduce mite abundance. Cleaning on 
weekly regular basis using detergent and liquid 
cleaners, this achieves a significant reduction in such 
mites. A dry indoor relative humidity through a good 
ventilation will reduce mite density. 

In this study up to 66.6% of the motels had a 
population density of more than 100 individuals per 1 
gram of dust, however non of the studied hotels was 
found to housed more than 50 individuals per 1 gram 
of dust. Densities above 100 mites per 1 gram of dust 
are consider as the threshold at which mite allergen 
concentration is clinically important (Korsgaard, 
1983; Arlian et al., 1992). This suggests that the 
most allergic genetically predisposed residents in the 
motels in Jeddah city are exposed to a risk factor for 
sensitization to allergens produced from mites. 
 
Conclusion:  

The level of dorms had a clear effect on the 
quantitative existence of the house dust mites but a 
qualitative effect cannot be identified. Also, it was 
speculated that the most frequent cleaning of as well 
as density and economic status of residents were the 
main factors matched with a direct impact on the mite 
contamination rate of dorms.  
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1- Introduction: 
We consider the following linear system:  

퐴푋 = 푏,                    (1) 

where 퐴 ∈ 푅 × , 푏 ∈ 푅  are given and 푥 ∈ 푅  is 
unknown. For simplicity, let 퐴 = 퐼 − 퐿 − 푈, where I 
is the identity matrix, L and U are strictly lower and 
strictly upper triangular matrices, respectively. 

Now, consider a preconditioned system of (1): 

푃퐴푋 = 푝푏,  (2) 

where 푃 is a non-singular matrix. To effectively solve 
the preconditioned linear system (2), a variety of 
preconditioners have been proposed by several 
authors [1 − 8,11] and the references therein. The 
preconditioning effect is not observed on the last row 
of matrix A. For example, the preconditioner 푃 =
퐼 + 푈 In [11] where U is a strictly upper triangular 
part of –A.  

In 2009, Zheng et al. [4] proposed the following two 
preconditioners: 

푃 = 퐼 + 푆 + 푅  (3) 

and 

푃 = 퐼 + 푆 + 푅 (4) 

where 

푆 =
−푎 ,

0,
,…, , ;

 ,
�  

퐾 = 푚푖푛 푗|푚푎푥| 푎 , 푖 < 푛   

and 

(푅 ) , =
−푎 ,

0,
�        푖 = 푛, 푗 = 퐾

푂푡ℎ푒푟 푊푖푠푒   

with 퐾 = 푚푖푛 푗 푎 , = 푚푎푥{ 푎 , , 푙 = 1, … , 푛 −

1}    

and  

(푅) , =
−푎 ,

0,
� 푖 = 푛, 1 ≤ 푗 ≤ 푛 − 1,

푂푡ℎ푒푟 푊푖푠푒   

The comparison result between the preconditioners 
푃  with 푃  [4] shows that the preconditioner 푃  is 
better than 푃  for solving the preconditioned linear 
system (2).   

In this paper, we propose the following a 
preconditioner: 
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푃 = (퐼 + 푈 + 푅)

=

⎝

⎜
⎛

1
0
⋮
⋮

−푎

−푎
1
⋱
⋱

−푎

−푎
−푎

⋱
⋱
…

…
…
⋱
⋱

−푎

−푎
−푎

⋮
−푎

1 ⎠

⎟
⎞

 

Then AU can be written as follows: 

퐴푈 = (퐼 + 푈 + 푅)퐴   

       = 퐼 − 퐿 − 푈 + 푈 − 푈퐿 − 푈 + 푅 − 푅퐿 − 푅푈 =
푀 − 푁 ,  

where 

푀 = 퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸 , 푁 = 퐹 + 푈   

and D, E and F are the diagonal, strictly lower 
triangular and strictly upper triangular parts of UL, 
while 퐷 and 퐸 are the diagonal, strictly lower 
triangular parts of 푅(퐿 + 푈), respectively. If 푀  is 
nonsingular, the MGS iterative matrix is 푇 =
푀 푁 . 

 

2- Preliminaries: 

 

In this section, we present some notation, definitions 
and lemmas.  

For 퐴 = 푎 , , 퐵 = (푏 , ) ∈ 푅 × , we write 퐴 ≥ 퐵 if 
푎 , ≥ 푏 ,  holds for all 푖, 푗 = 1,2, … , 푛. Calling A 
nonnegative if 퐴 ≥ 0(푎 , ≥ 0; 푖, 푗 = 1,2, … , 푛). 휌(. ) 
denotes the spectral radius of a matrix.  

퐷푒푓푖푛푖푡푖표푛 2.1. A matrix A is a L-matrix if 푎 , >
0; 푖 = 푗 = 1, … , 푛 and 푎 , ≤ 0 for all 푖, 푗 =
1,2, … , 푛; 푖 ≠ 푗. A nonsingular L-matrix A is a 
nonsingular M-matrix if 퐴 ≥ 0. 

퐷푒푓푖푛푖푡푖표푛 2.2. Let A be a real matrix. Then 

퐴 = 푀 − 푁 

is called a splitting of A if M is a nonsingular matrix. 
The splitting is called 

(a) regular if 푀 ≥ 0 and 푁 ≥ 0; 

(b) weak regular if 푀 ≥ 0 and 푀 푁 ≥ 0; 

(c) nonnegative if 푀 푁 ≥ 0 ; 

(d) M-splitting if M is a nonsingular M-matrix and 
푁 ≥ 0. 

퐿푒푚푚푎 2.1 ([14)]. Let  퐴 ∈ 푅 ×  be nonnegative 
푛 × 푛 matrix. Then  

(a) A has a positive real eigenvalue equal to its 
spectral radius 휌(퐴) ; 

(b) for (퐴) , there corresponds an eigenvector 푋 > 0 ; 

(c) 휌(퐴) is a simple eigenvalue of A ; 

(d) 휌(퐴) increases when any entry of A increases. 

퐷푒푓푖푛푖푡푖표푛 2.3. We call 퐴 = 푀 − 푁 the Gauss-Seidel 
splitting of A, if 푀 = (퐼 − 퐿) is nonsingular and  푁 =  
. In addition , the splitting is called  

(a) Gauss-Seidel convergent if (푀 푁) < 1 ; 

(b) Gauss-Seidel regular if 푀 = (1 − 퐿) ≥ 0 and 
푁 = 푈 ≥ 0. 

퐿푒푚푚푎 2.2 ([17]). 퐴 = 푀 − 푁 be an M-splitting of 
A. Then 휌(푀 푁) < 1 if and only if A is a 
nonsingular M-matrix. 

퐿푒푚푚푎 2.3 ([15]). Let A and B be 푛 × 푛 matrices. 
Then AB and BA have the same eigenvalues, 
counting multiplicity. 

퐿푒푚푚푎 2.4([10]). Let A be a nonsingular M-matrix, 
and let  

퐴 = 푀 − 푁 = 푀 − 푁  be two convergent splitting, 
the first one weak regular and the second one regular. 
If 푀 ≥ 푀  , then  

휌(푀 푁 ) ≤ 휌(푀 푁 ) < 1.    

 

3. Comparison Theorems 

 

In this section, we compare such MGS method with 
the classical Gauss-Seidel method and the MGS 
method with the preconditioner 푃 = 퐼 + 푈 ([11]), 
respectively. 

To prove the theorems, we need some results. 

We firstly prove that 퐴 = 푀 − 푁  and 퐴 =
푀 − 푁  are both regular and Gauss-Seidel 
convergent splitting. 
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For the preconditioner 푃 = 퐼 + 푈 the 
preconditioned matrix 퐴 = (퐼 + 푈)퐴 can be written 
as 

퐴 = 푀 + 푁 = (퐼 − 퐷 − 퐿 − 퐸) − (퐹 + 푈 ). 

In which D, E and F are defined as in section1. 
Hence, if ∑ 푎 , 푎 , ≠ 1(푖 = 1,2, … , 푛 − 1) , 
Then, the MGS iterative matrix 푇  for 퐴  can be 
defined by  

푇 = 푀 푁 = (퐼 − 퐷 − 퐿 − 퐸) (퐹 + 푈 )  

as (퐼 − 퐷 − 퐿 − 퐸)  exists. There is the following 
result: 

퐿푒푚푚푎 3.1. Let 퐴 = 퐼 − 퐿 − 푈 be a nonsingular M-
matrix. Assume that 0 ≤ ∑ 푎 , 푎 , < 1,1 ≤ 푖 ≤
푛 − 1. Then 퐴 = 푀 − 푁  is regular and Gauss-
Seidel convergent. 

푃푟표표푓. We observe that when 0 ≤ ∑ 푎 , 푎 , <
1,1 ≤ 푖 ≤ 푛 − 1 , the diagonal elements of 퐴  are 
positive and 푀  exists. It is known that (see ([18]) 
an L-matrix A is a nonsingular M-matrix if and only if 
there exists a positive vector y such that 퐴푦 > 0. By 
taking such y, the fact that 퐼 + 푈 ≥ 0 implies퐴 푦 =
(퐼 + 푈)퐴푦 > 0. Consequently, the L-matrix  퐴  is a 
nonsingular M-matrix which means퐴 ≥ 0. Since 
0 ≤ ∑ 푎 , 푎 , < 1 we have (퐼 − 퐷) ≥ 퐼.   

As strictly lower triangular matrix 퐿 + 퐸 has 
nonnegative elements, by Neumann’s series, the 
following inequality holds: 

푀 = [퐼 + (퐼 − 퐷) (퐿 + 퐸) + {(퐼 − 퐷) (퐿 +
퐸)} + ⋯  

             +{(퐼 − 퐷) (퐿 + 퐸)} ](퐼 − 퐷) ≥ 0    

On the other hand, it is easy to see that 푁 = 퐹 +
푈 ≥ 0 .Thus, 

 퐴 = 푀 − 푁  is a regular and Gauss-Seidel 
convergent splitting by Definition 2.3 And Lemma 
2.2.                ■ 

푇ℎ푒표푟푒푚 3.2. Let A be a nonsingular M-matrix, 
assume that 0 ≤ ∑ 푎 , 푎 , < 1,1 ≤ 푖 ≤ 푛 − 1 
and0 ≤ ∑ 푎 , 푎 , < 1, then 퐴 = 푀 − 푁   is 
regular and Gauss-Seidel convergent splitting. 

푃푟표표푓. We observe that when 0 ≤ ∑ 푎 , 푎 , <
1,1 ≤ 푖 ≤ 푛 − 1 and 0 ≤ ∑ 푎 , 푎 , < 1 , the 

diagonal elements of 퐴  are positive and 푀  exists. 
Similar to the proof of Theorem 3.1, We can show 
that  

퐴 = (퐼 + 푈 + 푅)퐴  is a nonsingular M-matrix when 
A is a nonsingular M-matrix. Thus, 퐴 ≥ 0 . When 
0 ≤ ∑ 푎 , 푎 , < 1,1 ≤ 푖 ≤ 푛 − 1 and 0 ≤
∑ 푎 , 푎 , < 1 , we have 퐷 + 퐷 < 퐼 , so that 

(퐼 − 퐷 − 퐷) ≥ 0. Hence, 

푀 = [ 퐼 − 퐷 − 퐷 − 퐿 − 푅 + 퐸 + 퐸 ]     

         = [퐼 − 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 +

퐸)] 퐼 − 퐷 − 퐷   

        = {퐼 + 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 + 퐸 +  

        [ 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 + 퐸 ] + ⋯  

       +[퐼 − 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 +

퐸)] } 퐼 − 퐷 − 퐷 ≥ 0  

It is easy to see that 푁 = 퐹 + 푈 ≥ 0. 

Therefore, 퐴 = 푀 − 푁  is a regular and Gauss-
Seidel convergent splitting by Definition 2.3 And 
Lemma 2.2.             ■ 

푇ℎ푒표푟푒푚 3.3. Let A be a nonsingular M-matrix. Then 
under the assumptions of Theorem 3.2, the following 
inequality holds: 

휌(푇 ) ≤ 휌(푇) < 1  

where, 푇 = (퐼 − 퐿)  U is the iterative matrix of the 
classical Gauss-Seidel method for 퐴 = 퐼 − 퐿 − 푈. 

푃푟표표푓. Since 퐴 is a nonsingular M-matrix, the classic 
Gauss-Seidel splitting 퐴 = (퐼 − 퐿) − 푈 of A is clearly 
regular and convergent. 

For 푀 = 퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸 and 푁 =
퐹 + 푈  by Theorem 3.2 we know that 퐴 = 푀 − 푁  
is a Gauss-Seidel convergent splitting. 

To compare 휌(푇 ) with (푇) , we have  

퐴 = (퐼 + 푈 + 푅) 푀 − (퐼 + 푈 + 푅) 푁 .  
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If we take 푀 = (퐼 + 푈 + 푅) 푀  and 푁 =
(퐼 + 푈 + 푅) 푁  , then 휌(푀 푁 ) < 1 since 
푀 푁 = 푀 푁 . Also, we have 

푀 = 푀 (퐼 + 푈 + 푅)   

          = (퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸) (퐼 + 푈 + 푅)    

         ≥ (퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸)   

         = [ 퐼 − 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 +

퐸)] 퐼 − 퐷 − 퐷   

         ≥ [ 퐼 − 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 + 퐸 ]   

          ≥ (퐼 − 퐿) , 

If follows from Lemma 2.4 that 휌(푀 푁 ) ≤
휌(푀 푁) < 1. Hence,  

휌(푀 푁 ) ≤ 휌(푀 푁) < 1 , i.e., 휌(푇 ) ≤ 휌(푇) <
1. 

Next, we give a comparison theorem between the 
MGS method with the preconditioners 푷푼 and 푷푼ퟏ, 
respectively. 

푻풉풆풐풓풆풎 ퟑ. ퟒ. Let A be a nonsingular M-matrix. 
Then under the assumptions of Theorem ퟑ. ퟐ and   
풂풏,풋 ∑ 풂풏,풌풂풌,풏 ≤ ∑ 풂풏,풌풂풌,풋,   ퟏ ≤ 풋 ≤ 풏 − ퟏ풏 ퟏ

풌 ퟏ
풏 ퟏ
풌 ퟏ  , 

we have 

흆(푻푼) ≤ 흆 푻푼ퟏ < ퟏ 

푷풓풐풐풇. For the matrices 푴푼ퟏ , 푴푼 , 푵푼ퟏ and 푵푼 in 
the splitting of matrices 푷푼ퟏ푨 = 푴푼ퟏ − 푵푼ퟏ  and 
푷푼푨 = 푴푼 − 푵푼, they can be expressed in the 
partitioned forms as follows:   

푴푼ퟏ = 푰 − 푫 − 푳 − 푬 = 푴
풖푻

ퟎ
ퟏ  ,  

푴푼 = 푴푼ퟏ + 푹푨 = 푴
푽푻

ퟎ
풗풏

 , 

푵푼 = 푵푼ퟏ = 푵
ퟎ

푾
ퟎ  , 

where  

푴 = (풎풊,풋) 
,풎풊,풋 =

 ퟎ,
ퟏ − ∑ 풂풊,풌풂풌,풊

풏
풌 풊 ퟏ ,

풂풊,풋 − ∑ 풂풊,풌풂풌,풋,풏
풌 풊 ퟏ

�
ퟏ ≤ 풊 < 푗 ≤ 푛 − 1,

풊 = 풋,
푗 < 푖 ≤ 푛 − 1,

  

풖푻 = 풂풏,ퟏ, … , 풂풏,풏 ퟏ ,  

푽푻 = (흂ퟏ, … , 흂풏 ퟏ)  

흂풋 = 풂풏,풋 − ∑ 풂풏,풌풂풌,풋
풏 ퟏ
풌 ퟏ (ퟏ ≤ 풋 ≤ 풏 − ퟏ)  

흂풏 = ퟏ − ∑ 풂풏,풌풂풌,풏
풏 ퟏ
풌 ퟏ   

푾 = (흎ퟏ, … , 흎풏 ퟏ)푻  

흎풊 = −풂풊, + ∑ 풂풊,풌풂풌,풏
풏
풌 풊 ퟏ (ퟏ ≤ 풊 ≤ 풏 − ퟏ)  

and 푵 ≥ ퟎ is an (풏 − ퟏ)  × (풏 − ퟏ) strictly upper 
triangular matrix. 

  Direct computation yields  

푴푼ퟏ
ퟏ = 푴 ퟏ

풖푻푴 ퟏ
ퟎ
ퟏ  and   

푴푼
ퟏ =

푴 ퟏ

−흂풏 푽푻푴 ퟏ
ퟎ

흂풏
ퟏ  

therefore , 

푵푼ퟏ푴푼ퟏ
ퟏ = 푻푼ퟏ

ퟎ
푾
ퟎ ≥ ퟎ 

and 

푵푼푴푼
ퟏ = 푻푼

ퟎ
흂풏

ퟏ푾
ퟎ

≥ ퟎ 

where 푻푼ퟏ = 푵푴 ퟏ − 푾풖푻푴 ퟏ and 푻푼 = 푵푴 ퟏ −
푾흂풏

ퟏ푽푻푴 ퟏ. Since both the lower-right corner of 
푵푼푴푼

ퟏ and 푵푼ퟏ푴푼ퟏ
ퟏ have zeros, 흆(푵푼푴푼

ퟏ) and 
흆(푵푼ퟏ푴푼ퟏ

ퟏ) exist in 푻푼 and 푻푼ퟏ , respectively. That 
is, 흆(푵푼푴푼

ퟏ) = 흆(푻푼) and 흆 푵푼ퟏ푴푼ퟏ
ퟏ = 흆(푻푼ퟏ). 

By simple computation, we know that 푻푼 ≤ 푻푼ퟏ 
under the assumption 풂풏,풋 − ∑ 풂풏,풌풂풌,풏

풏 ퟏ
풌 ퟏ ≤

∑ 풂풏,풌풂풌,풋
풏 ퟏ
풌 ퟏ  , ퟏ ≤ 풋 ≤ 풏 − ퟏ. Hence by Lemma ퟐ. ퟏ 

, we have      

흆(푵푼푴푼
ퟏ) = 흆(푻푼) ≤ 흆 푻푼ퟏ = 흆 푵푼ퟏ푴푼ퟏ

ퟏ . 

Therefore , by Lemma ퟐ. ퟑ we immediately know that  

흆(푴푼
ퟏ푵푼) = 흆(푵푼푴푼

ퟏ) ≤ 흆 푵푼ퟏ푴푼ퟏ
ퟏ =

흆 푴푼ퟏ
ퟏ푵푼ퟏ  , which means that 흆(푻푼) ≤ 흆 푻푼ퟏ . 

 

4. Comparison Theorems 
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In this section, we discuss a comparison with 푷푼 and 
푷푹. The comparison result show that the 
preconditioner 푷푼 is better than 푷푹 for sloving the 
preconditioned linear system (ퟐ).   

푻풉풆풐풓풆풎 ퟒ. ퟏ. Let 푨 be a nonsingular M-matrix. If 
ퟎ ≤ ∑ 풂풊,풌풂풌,풊

풏
풌 풊 ퟏ < ퟏ, ퟏ ≤ 풊 ≤ 풏 − ퟏ and ퟎ ≤

∑ 풂풏,풌풂풌,풏
풏 ퟏ
풌 ퟏ < 1 and ퟎ ≤ 풂풊,풌풊 풂풌풊,풊 < 1, ퟏ ≤ 푖 ≤

풏 − ퟏ , then  흆(푻푼) ≤ 흆(푻푹) < ퟏ  

푷풓풐풐풇. For 푴푼 = 푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬 and 
푵푼 = 푭 + 푼ퟐ by  Theorem ퟑ. ퟐ we know that 
푨푼 = 푷푼푨 = 푴푼 − 푵푼 is a Gauss-Seidal convergent 
splitting. For 푴푹 = 푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬 and  
푵푹 = 푼 − 푺풎풂풙 + 푭 + 푺풎풂풙푼 that 푫, 푬 and 푭 are 
respectivly the diagonal, strictly lower triangular and 
strictly upper triangular parts of 푺풎풂풙푳 , and 푫 and 푬 
are the diagonal, strictly lower triangular parts of 
푹(푳 + 푼) , respaectivly. From [ퟒ] we know that 
푨푹 = 푷푹푨 = 푴푹 − 푵푹 is a Gauss-Seidel convergant 
splitting. To compare 흆(푻푼) with 흆(푻푹), we consider 
the following splitting of A: 

푨푼 = 푷푼푨 = 푴푼 − 푵푼  

(푰 + 푼 + 푹)푨 = 푴푼 − 푵푼  

푨 = (푰 + 푼 + 푹) ퟏ푴푼 − (푰 + 푼 + 푹) ퟏ푵푼  

that we take 푴ퟏ = (푰 + 푼 + 푹) ퟏ푴푼  and  푵ퟏ =
(푰 + 푼 + 푹) ퟏ푵푼  

and   

 푨푹 = 푷푹푨 = 푴푹 − 푵푹  

(푰 + 푺풎풂풙 + 푹)푨 = 푴푹 − 푵푹  

푨 = (푰 + 푺풎풂풙 + 푹) ퟏ푴푹 − (푰 + 푺풎풂풙 + 푹) ퟏ푵푹  

If we take 푴ퟐ = (푰 + 푺풎풂풙 + 푹) ퟏ푴푹 and 푵ퟐ =
(푰 + 푺풎풂풙 + 푹) ퟏ푵푹 , then 흆(푴ퟏ

ퟏ푵ퟏ) < ퟏ and 
흆(푴ퟐ

ퟏ푵ퟐ) < ퟏ since 푴푼
ퟏ푵푼 = 푴ퟏ

ퟏ푵ퟏ and 
푴푹

ퟏ푵푹 = 푴ퟐ
ퟏ푵ퟐ. 

Then 푨 = 푴ퟏ − 푵ퟏ = 푴ퟐ − 푵ퟐ are two convergant 
splittings. 

Since matrices 푳, 푫, 푫, 푬, 푬, 푹, 푫 and 푬 are positive 
and 푫 ≥ 푫 and 푬 ≥ 푬 , we have −푫 ≤ −푫 and 
−푬 ≤ −푬. Then the following inequality holds: 

푰 − 푫 − 푳 − 푬 ≤ 푰 − 푫 − 푳 − 푬 

and we have: 

푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬 ≤ 푰 − 푫 − 푳 − 푬 + 푹 −
푫 − 푬.   

Therefore 

(푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬) ퟏ ≥ (푰 − 푫 − 푳 −
푬 + 푹 − 푫 − 푬) ퟏ  

Also, 푷푼 = 푰 + 푼 + 푹 and 푷푹 = 푰 + 푺풎풂풙 + 푹 are 
positive matrices and we have  

푰 + 푼 + 푹 ≥ 푰 + 푺풎풂풙 + 푹                            (ퟔ) 

from (ퟓ) and (ퟔ) the following relation holds: 

(푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬) ퟏ(푰 + 푼 + 푹)  

≥ (푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬) ퟏ(푰 + 푺풎풂풙 + 푹)  

and we know that  

푴ퟏ
ퟏ = (푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬) ퟏ(푰 + 푼 + 푹)  

and  

푴ퟐ
ퟏ = (푰 − 푫 − 푳 − 푬 + 푹 − 푫 − 푬) ퟏ(푰 + 푺풎풂풙 +

푹)  

Then, from (ퟕ), 푴ퟏ
ퟏ ≥ 푴ퟐ

ퟏ it follows from Lemma 
ퟐ. ퟒ that  

흆(푴ퟏ
ퟏ푵ퟏ) ≤ 흆(푴ퟐ

ퟏ푵ퟐ) < ퟏ. Hence, (푴푼
ퟏ푵푼) ≤

흆(푴푹
ퟏ푵푹) < ퟏ , i.e., 흆(푻푼) ≤ 흆(푻푹) < ퟏ.                 

■  

 

5. Numerical Examples    

 

푬풙풂풎풑풍풆 ퟓ. ퟏ. Consider the following matrix, 

푨 =

⎝

⎜
⎛

ퟏ
−ퟎ. ퟏ
−ퟎ. ퟐ
−ퟎ. ퟐ
−ퟎ. ퟏ

   

−ퟎ. ퟐ
ퟏ

−ퟎ. ퟏ
−ퟎ. ퟏ
−ퟎ. ퟐ

  

−ퟎ. ퟑ
−ퟎ. ퟏ

  ퟏ
−ퟎ. ퟏ
−ퟎ. ퟐ

−ퟎ. ퟏ
−ퟎ. ퟑ
  −ퟎ. ퟏ

ퟏ
−ퟎ. ퟏ

−ퟎ. ퟐ
−ퟎ. ퟏ
  −ퟎ. ퟐ
−ퟎ. ퟑ

ퟏ ⎠

⎟
⎞

 

by computation, we have 

흆(푴 ퟏ푵) = ퟎ. ퟒퟔퟎퟕퟕퟗ > 휌(푴푼
ퟏ푵푼) = ퟎ. ퟏퟓퟔퟗퟓퟔ 

and  

흆 푴푼ퟏ
ퟏ푵푼ퟏ = ퟎ. ퟏퟖퟔퟎퟎퟕ > 휌(푴푼

ퟏ푵푼) =
ퟎ. ퟏퟓퟔퟗퟓퟔ and 
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흆(푴푹
ퟏ푵푹) = ퟎ. ퟐퟓퟕퟐퟓퟏ > 휌(푴푼

ퟏ푵푼) =
ퟎ. ퟏퟓퟔퟗퟓퟔ.  

푬풙풂풎풑풍풆 ퟓ. ퟐ. Let the coefficient matrix A given by 

푨 =

⎝

⎜
⎜
⎜
⎜
⎜
⎛

ퟏ
−ퟎ. ퟏ
−ퟎ. ퟏ

ퟎ
−ퟎ. ퟐ
−ퟎ. ퟏ
−ퟎ. ퟐ
−ퟎ. ퟏ

ퟎ

ퟎ
ퟏ

   − ퟎ. ퟐ
−ퟎ. ퟏ

ퟎ
ퟎ

−ퟎ. ퟐ
ퟎ
ퟎ

−ퟎ. ퟏ
ퟎ
ퟏ

−ퟎ. ퟏ
−ퟎ. ퟏ

ퟎ
ퟎ
ퟎ

−ퟎ. ퟏ

−ퟎ. ퟐ
ퟎ
ퟎ
ퟏ
ퟎ

−ퟎ. ퟏ
−ퟎ. ퟏ
−ퟎ. ퟐ
−ퟎ. ퟐ

ퟎ
−ퟎ. ퟑ
−ퟎ. ퟏ

ퟎ
ퟏ
ퟎ
ퟎ

−ퟎ. ퟐ
ퟎ

ퟎ
−ퟎ. ퟏ

ퟎ
−ퟎ. ퟏ

ퟎ
ퟏ
ퟎ

−ퟎ. ퟏ
ퟎ

−ퟎ. ퟒ
−ퟎ. ퟏ
−ퟎ. ퟑ
  −ퟎ. ퟒ
−ퟎ. ퟒ
−ퟎ. ퟑ

ퟏ
ퟎ

−ퟎ. ퟏ

−ퟎ. ퟏ
ퟎ
ퟎ
ퟎ

  −ퟎ. ퟏ
ퟎ

−ퟎ. ퟐ
ퟏ

−ퟎ. ퟑ

−ퟎ. ퟏ
−ퟎ. ퟐ

ퟎ
−ퟎ. ퟏ
−ퟎ. ퟏ
−ퟎ. ퟐ
−0. ퟏ
−ퟎ. ퟑ

ퟏ ⎠

⎟
⎟
⎟
⎟
⎟
⎞

   

Obviously, from numerical results, we have 흆(푻푼) ≤
흆(푻푹) and  

흆(푻푼) ≤ 흆 푻푼ퟏ ≤ 흆(푻), we have 흆(푻푼) = 
0.414255   , 흆(푻푹)=0.478073  ,             흆 푻푼ퟏ = 
0.421223  and 흆(푻) = 0.670704 .                             . 
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Abstract: The following research tries to study the relation and correlation between grain yield and other 
quantitative traits in lentil using 29 lentil genotypes (including 26 foreign genotypes and 3 control genotypes). The 
research was conducted in Ardabil Agriculture and Natural Resources Research through augmented method in 
randomized complete block design in three replications, during 2011. During the agricultural season, certain traits 
such as green percentage, days to flowering, number of hooks, hook size and grain yield were measured. Subsequent 
to the variance analysis, data related to the control cultivars, and also estimation of blocks effects and amending 
each studied treatment on the studied traits, the relation between evaluated traits and grain yield were studied. 
Results suggested that there is a positive significance relation between the green percentage, hook size, plant height, 
100 pods weight, 100 seeds weight, biomass and number of filled pods on the one hand and the grain yield on the 
other. Step-by-step multiple Regression results indicated that among the studied traits, biomass and number of 
secondary branches explain more than 84% of the grain yield changes so that, the increase in biomass and decrease 
in number of secondary branches, increase the yield. Cluster analysis divided studied genotypes into three groups in 
which, the first group with genotype numbers of 1, 5, 6, 9, 10, 11, 14, 15 and 21 was the best group. According to 
the protein data, the highest number of protein band (22) were observed in genotype numbers of 8, 21 and control 
genotype number of 27 while the lowest number of protein band (16) were observed in genotype numbers of 19 and 
20, so that bands numbers of 2, 3, 5, 7, 8, 13, 14, 15 and 16 with respective molecule weight of 118.35, 112.71, 
99.77, 86.17, 80.09, 44.58, 42.46, 40.43 and 38.51 KD a were diagnosed as polymorphism bands. According to the 
protein data, genotypes were divided into three groups in which the third group with 12 genotypes of 1, 2, 3, 4, 5, 6, 
11, 12, 13, 15, 20 and 22 had a higher value as the delayed, high yielding and long-legged genotypes along with 
most of studied traits. The farthest distances from protein bands were related to the genotypes numbers of 23 with 
14, 17, 18 and 19. Results suggested that grouping based on morphologic data was to 35% consistent with protein 
data.  
 [Parisa Aghili*, Ali Akbar Imani and Yousef Alaei. A study on genetic diversity in lentil genotypes using seeds 
morphologic and protein traits. Life Sci J 2012;9(4):4099-4106]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 609 
Keywords: genetic diversity, morphological traits, protein, lentil, electrophoresis 
 
Introduction 

Morphological indicators indicate the 
variety in shape or yield in plants. Emergence of awn, 
pigments, reaction to hormones, herbicides and 
diseases are among such indicators. However, 
phenotypic assessments have limited application due 
to the environment effects on gene expression, 
dominance and epistatic effects, presence of 
pleiotropy, changes in gene penetration, dependence 
on the tissue and developmental stages, assessment 
tests being time consuming and the limited genetic 
information obtained (Musavizade, 2006). Protein 
indicators represent the variation in protein products 
of genes. Isozyme and endosperm protein compounds 
are of this type. There are some biochemical methods 
presented based on electrophoresis of seed proteins 
and enzymes whose usefulness have been proved in 
the analysis of genetic diversity. Using various alleles 
of one or multi-locus forms, these methods identify 

the differences between seed storage proteins or 
coded enzymes. Using biochemical methods could 
omit the environmental effects. However, its 
usefulness is limited due to its inability to detect low 
levels of diversity, limited genome coverage, non-
random distribution and its limitations in number 
(Bozorgi, 1994). In most cases, seeds are considered 
as the sources for protein, for they represent a certain 
stage in a plant lifetime. For instance, varieties 
related to a leaf growth could limit their protein 
pattern for taxonomic purposes. In addition, seeds are 
great protein sources and obtain enough protein for 
electrophoresis. The main reason to use seed stored 
proteins electrophoresis patterns in categorization is 
due to proteins being relatively direct products of 
genes. Hence, it is believed that these patterns could 
represent criteria in genetic similarities and 
differences among comparing plants. Using seeds 
protein patterns in systematic studies is based on this 
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assumption that proteins of various individuals, 
various populations and various species are similar if 
they maintain a similar move in a gel and they 
produce bands with almost the same width and 
intensity after staining. Each band is studied as a 
separate trait and it is assumed that these traits are the 
relatively direct products of genes. The main method 
for assessing protein similarities among populations 
and taxa is to use a similarity criterion (Rahiminejad, 
1999). Simple counting of the ratio in which “a” 
indicates the number of common bands and “b” 
indicates the total of bands found in two populations 
or taxa, is the common method for showing the 
protein similarities. It should be mentioned that this 
method does not lead into genetic distance (Sahai and 
Rana, 1977). Seeds proteins electrophoresis is a 
suitable method for obtaining systematic quantitative 
information from macromolecules. Also, the pollen 
protein is used in few cases. Sometimes a mixture of 
protein essences related to two taxa is put in the 
stream to assess if bands separate or have a side by 
side migration. This method could provide the 
potentiality for a more pure side by side assessment, 
comparing to putting separate essences and side by 
side in a gene form (Rahiminejad, 1999). Seed 
protein profile could contain 20 or more single bands. 
Band patterns complexity could result in difficulties 
in interpreting information. Also, by increasing in the 
number of band and studied populations, the 
accuracy must be increased, as well. Considering the 
aforementioned difficulties in seeds protein profiles 
scores, the stability of mature seed storage protein 
stability is not affected by the seasonal, 
environmental and seed longevity fluctuations. Also, 
these profiles are unique to each species (Ladizinskey 
and Hymowit, 1979). The main objectives in this 
research include studying genetic affinity in some 
lentil genotypes, using seeds morphological traits and 
seeds protein storages.  
 
 
Material and methods 
          In this experiment were used of lentil 
genotypes (including 26 foreign genotypes and 3 
control genotypes). Seed samples were produced, of 
beans Research Center Agriculture and Natural 
Resources in Ardebil province east Cost of Iran. 
Experimental procedure 
  We used Pilot project used augmented 
design as a randomized complete block design with 
three replications a split-plot design with three 
replications 
Traits 

Traits Average based on 10 plant 
competitors who were randomly selected and 
analyzed following measurements:  green Percent, 

days to flowering time, number of hooks, hook size, 
grain yield per unit area, days to reach a plant height, 
Height, lowest pod, harvest index, number of filled 
pods per plant, empty pods per plant, seed number 
per 100 pods, number of primary branches per plant, 
number of secondary branches per plant, biomass and 
seed weight. 
Protein Extraction 

In this stage, 20 healthy and medium seeds 
from each genotype are selected and after separating 
lemma and palea, they were pounded between oil-
paper. The pounded materials from each genotype 
were poured in an Eppendorf pipette and each sample 
specifications were recorded on each sample. 400 
microliters of the extracted solution were added to 
each sample. (0.1 mililiter of solution for 8 mg of the 
sample) While gels were polymerized, protein 
extraction operation was done. After adding extracted 
solution on pounded samples, Eppendorf pipettes are 
immediately shaken by shaker so that the pipettes 
contents are fully mixed. During the two hours of 
protein extraction, the aforementioned operations 
were done 3 to 4 times until the protein extraction 
was fully done. After two hours, centrifuge was done 
for 10 minutes in 10,000 rpm at 4 °C. Solid matters 
were completely settled, after centrifuge. 200 
microliters of supernatant was taken form the 
solution on Eppendorf pipettes and transferred to the 
new Eppendorf pipettes by preserving the genotypes 
traits (extracted protein was preserved at -20 °C)  
Proteins Electrophoresis Part  

In electrophori studies also, 29genotypes 
were studied. It is proved that seeds storage protein 
variety is used in SDS-PAGE for identifying various 
genotypes and the most common technique used for 
analyzing mixed protein is the SDS-PAGE method in 
which proteins are separated based on their sizes 
(Shehata, 2004). 
Bands Identification: 
Jaccard similarity coefficient is calculated from the 
following: 
In which, “a” is the control bands in both species and 
“b” is the number of unique bands in the first species 
and “c” is the number of unique bands related to the 
second species.  
 
Protein Bands Cluster Analysis 

To conduct the analysis, bands zero and one 
matrix in NTSYS 2.02e was used. To determine the 
distance between genotypes simple matching 
similarity coefficient was used. And to merge the 
clusters UPGMA method was used.  
 
Results and Discussion 
Cluster Analysis Based on Morphological Traits   
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To study and categorize the studied cultivars, 
Ward method was used in cluster analysis based on 
assessed traits in 3groups. Specifications for each 
cluster are presented below: 

- First group includes 9 genotypes (1, 5, 6, 9, 
10, 11, 14, 15 and 21) which are high 
yielding and legged, and also, they obtain a 
high value in biomass, number of full pods, 
weight of 100 grains, pod lower height, 
green percentage, number of empty pods, 
number of primary and secondary branches 
among other clusters. (Table 1) 

- Second group includes 17 genotypes (2, 3, 4, 
7, 8, 12, 13, 16, 17, 18, 19, 20, 22, 23, 24, 25 
and 26) which are late flowering and late 
crop, and also, they obtain a high value in 
the number of hooks, harvest index and 
primary and secondary branches among 
other clusters. 

- Third group included the control genotypes 
(27, 28 and 29) which obtain lower values in 
all studied traits among studied genotypes.  

Hence, it could be concluded that among the 
aforementioned groups, the first group with 
genotypes of 1, 5, 6, 9, 10, 11, 14, 15 and 21 is the 
best group.  
Study of Seed Storage Protein Variety Using SDS-
PAGE Electrophoresis  

During this study, all stored proteins were 
extracted from seeds. The gel derived from total 
proteins electrophoresis was coded based on presence 
or absence of bands (protein pattern). Presence of 
band was presented by “1” and absence of bands was 
presented by “0” and a matrix was finally formed.  
Protein bands map is presented in Figure 2. Number 
of bands presence according to the genotypes is 
presented in Table 2. Bands’ molecular weight and 
their FRs are presented in Table 3. 23 bands were 
totally studied in this research, whose molecular 
weight had a change range between 17 to 127.5 KD 
and their RFs had a change range between 0.27 and 
0.98.  
The highest number of bands (22) was observed in 
genotypes of 8 and 21 and control genotype of 27 and 
the least number of bands (16) was observed in 
genotypes of 19, and 20. Band numbers of 12, 11, 10, 
9, 6, 4, 1, and 17 to 23 with molecular weight of 
49.15, 52.89, 58.31, 64.29, 92.72, 104.76, 127.35, 
35.79, 33.29, 30.17, 26.06, 23.63, 20.92 and 18.97, 
respectively, were common between all genotypes. 
Other bands showed polymorphisms of presence or 
absence type. Bands number of 2, 3, 5, 7, 8, 13, 14, 
15 and 16 showed polymorphisms with molecular 

weight of 118.38, 112.71, 99.77, 86.17, 80.09, 44.58, 
42.46, 40.43, and 38.51, respectively.  
Analysis of Seed Storage Proteins Cluster: 

Various cluster analysis methods were 
reported for protein patterns data (Huff et al., 1993; 
Liu et al., 1994; Wu & Lin, 1994; Peakall et al., 
1995; Huff, 1997). for choosing the categorization 
method, the Cophenetic coefficient was calculated 
using NTSYSc 2.02e software whose highest value 
was related to UPGMA method, based on Jaccard 
similarity matrix (r=0.79) (Jaccard, 1908). (Table 3) 
According to the results, the 29 genotypes are divided 
into 3 groups, so that, the first group included 7 
genotypes of G7, G8, G27, G21, G9, G10 and G23 
which had a medium yield with medium traits.  
The second group included 10 genotype’s of G14, 
G28, G25, G26, G29, G24, G16, G17, G18 and G19 
which were late flowering genotypes with highest 
harvesting index and weight of 100seeds. They were 
low in other studied traits.  
The third group included 12 genotypes of G1, G22, 
G11, G13, G15, G12, G20, G2, G3, G4, G5 and G6 
with highest number of members which were late 
crop, high yielding and legged. Also, they obtained 
high values in studied traits. (Table 4) 
Comparing the results for categorizations derived 
from electrophoretic data cluster analysis and 
categorizations derived from morphologic data 
cluster analysis, it could be observed that around 10 
genotypes are categorized in one group. In other 
words, categorizations based on morphological traits 
and protein bands had a consistency at 35%. 
Similarity coefficient between genotypes based on 
protein bands were calculated by Jaccard method:  
 
Jaccard Coefficient = 
 
In which, “a” is the control bands in both species and 
“b” is the number of unique bands in the first species 
and “c” is the number of unique bands related to the 
second species (Moqaddam et al., 1994). 
It should be mentioned that these coefficients vary 
between the range of 0.667 and 1. The higher the 
similarity coefficient between two genotypes, the 
more the similarity between two genotypes is higher 
based on protein bands and biochemistry. According 
to Table 5, the least similarity coefficient was 
between genotypes of 23 and 14, 17, 18 and 19 and 
27 and 8, and 19 and 20 and 7 with 17 and 9 with 18 
which show a great difference between genotypes on 
seed total proteins. To achieve the maximum 
HYTHROSIS in hybridizations, genotypes, which 
have the highest difference on protein bands 
electrophoretic patterns, are mixed.  

 



Life Science Journal 2012;9(4)                                                          http://w
w

w
.lifesciencesite.com

 
 

4102 
 

Table 1: A
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T
able 4 - A

verage cluster analysis groups separately assessed properties 
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Figure 2:  The pattern of protein bands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3:  Dendrogram derived from UPGMA cluster analysis in lentil genotypes based on electrophoretic banding 
patterns 
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Table 5: Jaccard sim
ilarity coefficient based on the studied genotypes 
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0. 842 
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0. 762 
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0. 941 
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0. 818 
0. 864 

0. 864 
0. 864 

0. 826 
0. 826 

0. 870 
0. 913 

0. 909 
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0. 773 
0. 739 

0. 773 
0. 773 

0. 773 
0. 773 

0. 773 
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0. 727 
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0. 947 
0. 947 
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0. 900 

0. 857 
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0. 947 

0. 944 
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0. 944 
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0. 842 
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0. 789 
0. 889 
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0. 810 
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0. 800 
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0. 773 
0. 773 

0. 818 
0. 727 
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0. 800 
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0. 826 
0. 818 

0. 773 
0. 850 
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0. 850 

0. 850 
0. 850 
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0. 810 
0. 714 
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0. 826 

0. 810 
0. 857 
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0. 950 
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0. 850 
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Conclusion:  
? According to cluster analysis results, the first group 

with genotypes of 1, 5, 6, 9, 10, 11, 14, 15 and 21was 
the best group.  

? The most remote distance on protein bands was related 
to the genotype numbers of 12 and 14, 17, 18 and 19.  

? The highest number of bands (22) was observed in 
genotypes of 8 and 21 and control genotype of 27 and 
the least number of bands (16) was observed in 
genotypes of 19, and 20.  

?  Bands number of 2, 3, 5, 7, 8, 13, 14, 15 and 16 
showed polymorphisms with molecular weight of 
118.38, 112.71, 77.99, .1786, 80.09, 58.48, 46.42, 
43.40, and 51. 38, respectively.  

? The third group included 12 genotypes of G1, G22, 
G11, G13, G15, G12, G20, G2, G3, G4, G5 and G6 
with highest number of members which were late 
crop, high yielding and legged. Also, they obtained 
high values in studied traits. 
 

? categorizations based on morphological traits and 
protein bands had a consistency at 35% 
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Abstract: Timurid architecture, in many aspects, is impressed by Seljuq to Ilkhan architecture, which is viewed by the 
experts as normal substitute of Ilkhan architecture. In this paper, by use of historical evidences and monuments remained 
from Timurid dynasty and mentioning significant initiations of this period; it is suggested that the developed Timurid 
architecture differs from Ilkhan one from the type point of view, grade and rank. Also, the role of Timur in creating the 
new style of ‘Timurid architecture’ is identified and its features are classified in order to draw a distinction between 
Timurid architecture and previous styles. Here, the effects of Timurid style architecture on the architecture in next eras 
have also been studied. Timurid dynasty as an important part of the history of architecture due to its current geographical 
extent and political borders has less been studied by the researchers, since historical buildings of Timurid dynasty are 
located in a variety of countries such as Iran, Afghanistan, Uzbekistan and Turkmenistan, where are hard to access. This 
paper, by presenting introducing historical evidences, identifies the style and characteristics of Timurid architecture and 
will expose it to be criticized further by the experts.  
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INTRODUCTION 
Timurid architecture is usually thought of as an 
achievement of Iranian architects delegated to 
Transoxiana (Mawarannahr). For example, Timurid 
buildings in Herat (Afghanistan) have many similarities to 
those in Khorasan (Iran). The major Timurid architectural 
style emerged within a triangle of three cities; Mashhad, 
Samarkand and Herat. Emphasis on maximum greatest, 
attention to variety both in- and outdoor, logical and 
proportionate design, introduction of new types of domes 
and arches, and richness of color decorations are 
important features of Timurid architecture style, which 
originated from Iran and fruited in Central Asia. 
Architecture of 15 th century in Central Asia, known by 
researchers ‘consensus as the climax of Islamic 
architecture in the region, has an inseparable link to 
Timurid clan. For better understanding of Timurid 
architecture, it would better consider the geographical 
scope of study as vast as possible. Current political 
borders between Iran, Afghanistan, and Central Asia (in 
the former Soviet Union) are a great obstacle to reaching 
an accurate understanding of the situation of Timurid 
architecture. For this reason, perhaps it would be better to 
use a composite term: ‘Iranian world’. It should be borne 
in mind that Khorasan borders in middle centuries were 
far beyond present eastern borders of Iran and it covered 
many parts of Afghanistan and Central Asia.  
Timurid era was a brilliant period from the viewpoint of 
national cultural and artistic development. In particular, a 
large number of monuments were created in architecture 
and associated arts, and innovations were made in order to 
uplift the art of this country. Timur was a cruel man, but 
since he visited other countries during his wars, he got 

familiar with their architecture and certain arts and tried to 
find a social and cultural reputation for himself, thus he 
commanded to separate artists and professionals from 
prisoners of war and sent them to his centers of 
government such as Samarkand and other adjacent areas 
to produce artistic monuments and artifacts. On one hand, 
this resulted in architectural development, and some 
scientific experiences were expanded on the other.  
 
PROBLEM EXPRESSION AND METHODOLOGY   
In the present paper, a historical base research 
methodology was carried out. In this method, all materials 
are prepared by referring to historical texts, old historians’ 
books and ancient documents on historical buildings and 
monuments, and conclusions are made based on analysis 
of historical texts and remaining monuments leading to 
answers to requested questions.  
By establishing a comparison between Timurid 
architecture and its predecessor, i.e. Ilkhan’s, this paper 
aims to find appropriate responses for these questions. 

 Does Timurid dynasty have a distinct style of 
architecture to be distinguished from other 
styles? If yes, then what are the characteristics of 
this style? 

 What was the impression of Timurid architecture 
on its successor, i.e. Safavid dynasty?  

 
DISCUSSION 
The most outstanding artistic monuments dating back to 
MpngolianIlkhan dynasty in Iran are those buildings in 
this period, but in this regard it is important to pay 
attention to an issue and that is Iranian architecture in 
Ilkhanate era was affected by foreign elements less than 
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other arts. In fact, architectural style in Ilkhan era was 
directly adopted from the style of constructions in Seljuq. 
In other words, Seljuq architecture is a primary form of 
Ilkhan style” (Wilber, 1995). Bayani is a researcher who 
has conducted many researches on Timurid architecture. 
She writes in ‘al-e-Jalayer’: “when Ilkhanate sultans 
adopted Islam as their religion and began to establish ties 
with European and oriental states such as China, a great 
evolution appeared in Iranian Architecture while the 
phenomena of the styles from recent to 8th century, that is, 
the peak of its magnificence still continued until Timur 
came to throne and brought a new style” (Bayani, 1967). 
Bayani holds that Timurid architecture has new style 
compared to older ones, and writes conclusively in her 
book that this new style has been created, when Timur 
came to throne. Timur started his bloody attacks from 
Iran, and obviously was has first field of battle was 
Khorasan. Two main factors were main motives for him 
to attack Iran. First, chaotic interior situation of Iran, of 
which Timur was fully aware and second, tendency and 
even invitation of some Iranian high authorities for him to 
enter Iran. “After Shah Mansour was murdered, Al-e-
Mozafar was dethroned and Persia and Persian Iraq were 
totally occupied by Great GurkanianTimur and his eldest 
sons in 795” (Dolatshah Samarkandi, 2007).  
In Isfahan, ruled by Shah Shojaa Mozafari, an awful 
catastrophe happened after the people of Mashhad resisted 
and a number of his army were killed. Under commands 
of Timur, seventy thousand of people were decapitated, 
the heads of which formed the material to construct a 
“pate minaret” (Nezamodin Shami, 1937). Pate minaret 
was a row of human skulls in between to rows of soil and 
mud. The range of so large that Khandamir-famous 
Tumrid historian- says; “in Isfahan, no one survived but 
Zayandehrud” (Khandamir, 1984).  
All historians of Timurid era have precisely recorded 
Timur’s wars and his bloodsheds. After Timur captured 
new lands, he sent architects and artists to Samarkand. 
The aim Timur claimed for sending artists to Samarkand 
was to change that city to the most beautiful capital of 
world. His intent was certainly not only the pleasure from 
beauties those artists created by constructing such 
buildings, but it was creation of such artistically gigantic 
buildings that terrified his subordinates. Sharafodin Ali 
Yazdi writes in Zafarname; “he (Amir Timur) opened an 
independent space in his mind for masons. Thus, his 
primary constructional activities appeared through giving 
great deal of importance to Agh Sarai porch in Sabz city 
and subsequently through commands to destroy and re-
construct buildings, which displayed his special glory” 
(Sharafodin Ali Yazdi, 1957).  
Russian orientalist, Bartold, believes that architecture in 
Timurid era has a new style and he writes in his book 
(Ulugh Beg and his period); “Timur’s services for from 
the perspective fa constructed in this period in Samarkand 
were achieved by Iranian architects; from experts’ 
standpoint in magnificence they were superior to Iranian 
architecture” (Bartold, 1957). Timur particularly favored 
development of the city of Samarkand and as Sharafodin 

Ali Yazdi quotes; “for this purpose, he had gathered 
experienced engineers and swift architects from Persia, 
Iraq, Azerbaijan, Darussalam and other countries to the 
capital”. (Sharafodin Ali Yazdi, 1957).  
Clavijo, Spanish ambassador, who visited Tumirid palaces 
in 1404, describes them surprising as Kesh palace in Sabz, 
the ruins of which reflect its ancient magnificence. About 
Kesh palace, Mazaheri mentions; “magnificent portals and 
porches of this palace are also reminders of Sassanid 
dynasty”. (Mazaheri, 1997). As we know, Sassanid 
dynasty prior to Islam was characterized with masons 
such as Ctesiphon, which was a symbol of glorious 
architecture at that time.  
To have an evident and glorious architecture, a change in 
plan and structure was necessary leading to modifications 
in indoor and outdoor dimensions. At that time, 
architectural decorations developed in an unusual form 
and new methods were devised in decorations. Cambridge 
in Timurid History declares; “polychromic decoration of 
facades was unique feature of Iranian architecture. Gold 
and paintings were also used. Hence, in 15th century 
stucco boss decorations increased, on which was 
subsequently covered by paintings and gold”.  
In spite of the fact that Iranian governors and Timurid 
princes honored the artists, this group and their 
monuments were somehow at stake. For instance, Khafi, a 
famous historian in Timurid dynasty writes: “in 807, when 
Timur returned Samarkand and saw that the porch of 
‘Saray Mulk Khanum Madrasa’ had been built higher than 
Jameh Mosque, treated two architects of that building 
(Khajeh Davood and Mohammad Jaled) with anger and 
ordered them to be executed” (Khafi, 1960).  
The largest unique mason of that era was Timur’s Jameh 
Mosque (Friday Mosque) in Samarkand, which named it 
BibiKhanum Mosque (for his wife) as shown in figure1. 
This mason was constructed by using the materials 
plundered from attack to India in 1399-1404. Harold 
Lamb says about this mosque; ”Timur decided to 
construct a new and renowned mason in memory of 
victory over India, apparently he had made up his mind 
before entering Samarkand” (Harold Lomb, 1957).  
 

 
Figure1. Bibikhanym mosque, Samarkand, Uzbekistan 
 
Ulugh Beg was the biggest and most perfect sample of 
Timurid madrasas (schools). Sheila Beller describes the 
architecture of this building; “the mason is a triangle, 81m 
long, 56m wide with four minarets at each corner. 
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Elevated portal of this madrasa is 35m high” (Beller and 
Bloom, 2003). 
Hillenbrand writes in ‘Aspects of architecture in Timurid 
dynasty;”Timurid evolved architecture differs with 
Ilkhanate architecture with respect to type or 
grade”(Hillenbrand, 2008).  
Taking a look at important buildings of Timurid dynasty 
such as Shahr e Sabz (Kesh) palaces, BibiKhanum 
Mosque or tomb of the Mausoleum of Khawaja Ahmed 
Yasawiin Turkistan deliberate choice of gigantic sizes is a 
major feature of Timurid masons. Parabolic and 
denticulate domes are another feature of architecture of 
that era, seen in Gur-e Amir and Goharshād shrine. 
Several examples of the mentioned pointed are shown in 
figure 2, 3, 4, 5 and 6. 
Timurid architects fundamentally altered traditional 
arching techniques, which were the legacy of their 
ancestors and introduced a kind of two-shell dome found 
in Shah-i-Zinda Ensemble. Once, Timur ordered to kill 
the architect of his mosque in Samarkand because he was 
not satisfied by his work. 
 
  
 

Another time he charged a group of master to build a 
labor-intensive mason and warned them if they can not 
finish the work in ten days, the all will be killed. The 
group by night and day work, half of which was carried 
out under the light of torches, could fulfill the order few 
hours before the deadline. For these reasons, Timurid 
masters invented some tricks to coat vast highly decorated 
surfaces. Decorations of walls played an important role 
and apparently, paintings were neither drawn by hand or 
instrument but by templates. Pirnia states about Timurid 
architecture; “in the past, brick facades were together with 
masonry and the structure became more stable and the 
façades were more lasting, but in Timurid procedure the 
building was primarily finished with adobe or brick 
without any façades, then decorations and façades were 
added” (Pirnia, 2003). About this, Wilber says; ”in 
Timurid dynasty, as finishing terminated, decorator 
groups including brick workers, tile-trimmers, painters, 
calligraphers, etc. came to work (Wilber, 1995). Timing 
was highly effective in creating Timurid style. At that 
time, there a need for constructing a variety of structures 
that had to be prepared at the soonest possible time. 
Therefore, construction hastened, and use of identical 
architectural elements as decorations became prevalent.  

 
Figure2. Kokgumbaz mosque, Samarkand, Uzbekistan 
 
 
 
 
  
 
 
 
 
 
 
 
Figure3. Tomb of Amir ( Goore Amir ), Uzbekistan           Figure4. Goharshad mosque, Mashhad, Iran 
 
 
 
 
 
 
 
 
 
 
 
Figure5. Rigestan square, Uzbekistan                                Figure6. Herat mosque, Herat, Afghanistan 
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CONCLUSIONS  
To answer the answer to the first question, most 
researchers and historians contemporaneous to Timur 
believed that he played a significant role in creating 
large-scale architecture in order to terrify his 
subordinates and display the power of his empire. This 
led to changes in architecture of that period and in 
introducing a new style. It is obvious that such style 
never appeared with his vivid authority and influence. In 
brief, the style and features of Timurid architecture are 
as follows:  

1. Exterior and apparent magnificence of the 
building as the most important feature of this 
period.  

2. Decorative work apart from the building 
skeleton  

3. High porches and minarets  
4. Extensive use of azure color in tile work 
5. Innovation of new types of arches and domes 

as well as high drums  
6. Use of gold color or its streaks in painting and 

tiling  
7. Introduction of special patterns in tile work, 

plasterwork and painting 
As an answer to the second question, it is noteworthy 
that Ilkhanate architecture is exactly the identical to 
Seljuk’s. As it is seen in historical books, Mongolians 
spend most of their time in battles, but in Timurid 
dynasty despite a large number of wars and bloodsheds, 
Timur and his descendants were interested in art and 
literature. This resulted in changes in Timurid 
architecture, making it different with previous 
architectural styles.   
For the third question, spread and development of 
Timurid architectural style throughout the world via 
migration of architects and artists, who created these 
kinds of masons, to other regions, also via the 
information architects of other regions obtained from 
visiting these masons in Central Asia and receiving their 
plans. Abundance and high quantity of glorious 
buildings and frequent construction of them under the 
rule of Timur in the capital of this powerful king led to 
royal architectural style, which then became a model 
other regions and  even future dynasties. Dynasties 
including Safavids, Ottomans and Barbarians ruling 
these regions not only pursued Timur’sapproach for 
establishing a capital to exhibit their power but they 
followed his universal thoughts.  
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ABSTRACT: To study the effect of salinity experiment was performed in Astara region. Cultivars included 
cultivated in two pieces of land in Astara: one with normal soil and the other with salty soil. Maize cultivars were 
experimented in three replications on the basis of randomized complete block design. During the experiment, yield 
characteristics such as ear length, number of rows in ear, Number of grains per row, Number of grains per ear, 
Biomass per plant, Biological yield in plot and Grain yield in plots were measured. In Saline conditions, the 
maximum ear length was seen in KSC689; which with other genotypes was difference significant. In The number of 
rows per ear in both normal and salt stress, a significant difference was observed between genotypes. The minimum 
number of rows per ear was observed in SC604. Grain weight per ear showed significant difference. Maximum grain 
weight in ear in normal conditions was observed in S.C704; that with all other varieties showed significant 
difference. The highest yield was observed in normal conditions in S.C704, that with KSC689, KSC647, SC301 and 
SC540 showed no significant difference. Lowest yield in saline conditions was observed in SC301. 
 [Davar Molazem, Jafar Azimi, Marefat Ghasemi, Ali Khatami and Mohsen Hanifi. Response to grain yield in 
different varieties of maize (Zea mays L.)  In soil salinity in the Astara region. Life Sci J 2012;9(4):4111-4114]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 611 
Key words: Salinity, Maize, grain yield, Biomass 
 
 
INTRODUCTION 

Maize (Zea mays L.) occupies a key position as 
one of the most important cereals both for human and 
animal consumption and grown under various 
conditions in different parts of the world. Maize grain 
has high food value and its oil is used for cooking 
purposes while green fodder is quite rich in protein 
(Dowswell et al., 1996). 

 Earth is a predominantly salty planet, with 
most of its water containing about 3% NaCl. This 
concentration of salt has rendered the land very salty. It 
is projected that about 900 m ha land is affected due to 
salt, which considerably poses a serious threat to 
agricultural productivity (Flowers and Yeo, 1995; 
Munns, 2002) because most agricultural crops will not 
grow under conditions of high salt concentration. 
Hence, the existing salinity is a great challenge to food 
security. The productivity of crops is adversely affected 
by high salt content in most of the soils (Alam et al., 
2000). Approximately, 7 % of the world’s land area, 20 
% of the world’s cultivated land, and nearly half of the 
irrigated land is affected with high salt contents 

(Szabolcs, 1994; Zhu, 2001). In view of another 
projection, 2.1% of the global dry land agriculture is 
affected by salinity (FAO, 2003). More than 800 million 
hectares of land throughout the world are salt affected, 
either by salinity (397 million ha) or the associated 
condition of sodicity (434 million ha) (FAO, 2005). 
This is over 6% of the world’s total land area. Most of 
this salinity, and all of the sodicity, is natural. However, 
a significant proportion of cultivated agricultural land 
has become saline because of land clearing or irrigation. 
Of the 1500 million ha of land farmed by dry land 
agriculture, 32 million ha (2%) are affected by 
secondary salinity to varying degrees. Of the current 
230 million ha of irrigated land, 45 million ha are salt-
affected (FAO, 2005). High amounts of salts in soils, 
taking into account both human made and naturally 
occurring salinization, are responsible for yield 
reduction on one third of the global arable land. Effects 
of salinity are more obvious in arid and semiarid regions 
where limited rainfall, high evapotranspiration, and high 
temperature associated with poor water and soil 
management practices are the major contributing factors 
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(Azevedo Neto et al., 2006). The evaporation rate is 
generally high and exceeds that of precipitation in such 
regions. Thus, the insufficient rainfall together with 
high evaporative demand and shallow ground water in 
most locations enhances the movement of salts to the 
soil surface. 

Improper irrigation practices and lack of 
drainage have aggravated the problem leading to 
significant reductions in crop productivity (FAO, 2003). 
Selection and breeding have always been the common 
practices by man for the purpose of high yields and 
better quality of crops. Selection of crops was also made 
with reference to environmental conditions and the 
properties of soil. Historical record show a shift in 
agriculture in the Tigris-Euphrates basin of ancient 
Mesopotamia from the cultivation of wheat to the more 
salt tolerant barley as the fertile but poorly drained soils 
became increasingly saline (Jacobsen and Adams, 
1958). This dynamic problem seems to be more severe 
when we have a glance at the increasing population, 
particularly in the third world countries. 

 
 
Materials and Methods 

To study the effect of salinity experiment was 
performed in Astara region. Cultivars included S.C301, 
S.C604, S.C540, KSC689, KSC647, S.C704, K3545.6 
and Ossk602 and they were cultivated in two pieces of 
land in Astara: one with normal soil and the other with 
salty soil. Maize cultivars were experimented in three 
replications on the basis of randomized complete block 
design. During the experiment, yield characteristics 
such as ear length, number of rows in ear, Number of 
grains per row, Number of grains per ear, Biomass per 
plant, Biological yield in plot and Grain yield in plots 
(4m2) were measured. 
Statistical analysis of the numbers was done on the basis 
of randomized complete block design. The average of 
attendances was calculated on the basis of Duncan 
method at 5% probability level. 
Results and Discussion 

Between traits under study, between the 
environments, between genotype and the interaction 
genotype and environment, a significant difference was 
found (Tables 1). Ear length, as one of the yield 
indicators decreased with increasing salinity. Maximum 
ear length, in no-stress conditions in genotypes 
KSC689, K3545.6 and S.C704 respectively 69.55,19.20 
and 19.37 cm was observed; that there was no 
significant difference between them. The minimum 
length of the ear, in SC301 was found; that was 
difference significant at the 5% level. Similar results 
were gained by Blanco et al (2008) and it was shown 
that together with increase in saltiness dry mass of ear 
wood, dry mass of leafs and stems, whole dry mass and 
plant height were reduced significantly.  

In Saline conditions, the maximum ear length was seen 
in KSC689; which with other genotypes was difference 
significant. In The number of rows per ear in both 
normal and salt stress, a significant difference was 
observed between genotypes. Maximum number of 
rows per ear was observed in OSSK502 in normal 
conditions; which there were no significant difference 
with SC540. The minimum number of rows per ear was 
observed in SC604. Grain weight per ear showed 
significant difference. Maximum grain weight in ear in 
normal conditions was observed in S.C704; that with all 
other varieties showed significant difference. In Salinity 
conditions SC604, had the highest grain weight in ear; 
And with varieties S.C704, K3545.6 and KSC689 
showed no significant difference. Between varieties, in 
total biomass per plot, was seen significant difference in 
normal and saline conditions. The highest biomass was 
observed in KSC689 which showed no significant 
difference with S.C704 (Tables 2). Minimum amount of 
this trait was obtained in SC604 of stress conditions. In 
plant biomass significant differences were observed 
between varieties. Maximum plant biomass was seen in 
KSC689. That with K3545/6 and S.C704 showed no 
significant difference. The highest yield was observed 
in normal conditions in S.C704, that with KSC689, 
KSC647, SC301 and SC540 showed no significant 
difference. Lowest yield in saline conditions was 
observed in SC301. Maximum number of grains per 
row in S.C704 and K3545.6 was observed. That with 
KSC689 showed no significant difference. The 
minimum numbers of grains per row were obtained in 
KSC647 in saline condition. Salinity reduced the 
number of seeds in row in all genotypes. Maximum 
number of grains per ear was observed in S.C704 with 
610.4. That with K3545.6, Ossk502, KSC689 and 
SC540 had no significant difference at the 5% level. 
The lowest number of grains in ear in salty condition 
was observed in SC301. 
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Table 1 - Analysis of variance for maize varieties 

 
ns. Non-significant, 
* significant at 5% 
**,  significant at 1% 
 
Table 2- Mean comparison traits in eight varieties of maize 

 
Cultivars 

Grain weight 
in ear(g) 

Number of 
grains/row 

Number of 
rows/ear 

Ear length 
(cm) 

Number of 
grains/ear 

Biomass 
per plant 
(g/plot) 

Biological 
yield in 
plot 
(Kg/plot) 

Grain 
yield in 
plots 
(Kg/plot) 

Sa
lin

ity
   

   
   

 - 
   

   
   

 N
or

m
al

   
   

  

1-KSC689 
2-KSC647 
3-OSSK502 
4-K3545.6 
5-S.C704 
6-SC604 
7-SC301 
8-SC540 
1-KSC689 
2-KSC647 
3-OSSK502 
4-S.C704 
5-K3545.6 
6-SC604 
7-SC301 
8-SC540 

bc7.156 
h60.60 
defg4.115 
ab7.180 
a1.202 
cd4.144 
defg109 
cde7.126 
efgh29.91 
h34.64 
h06.56 
gh69.85 
fgh73.89 
cdef8.124 
h13.63 
h08.69 

ab57.35 
de31.23 
cd39.29 
a40.37 
a93.38 
cd36.29 
cde03.24 
bc08.30 
cd90.28 
ef21 
ef24.18 
cde65.23 
def65.22 
cde65.24 
f16.16 
ef56.20 

bcd90.15 
bc85.16 
a02.19 
cde25.15 
cde37.15 
def13.14 
bcd87.15 
ab82.17 
cde62.15 
bc43.16 
cde38.15 
ef52.13 
f82.12 
f38.12 
def01.14 
bc76.16 

a55.20 
def40.15 
bc62.17 
a69.19 
ab37.19 
cde19.16 
efg57.14 
cd13.17 
cd75.16 
i703.9 
i653.9 
gh08.13 
fg65.13 
gh23.13 
i873.8 
h51.11 

ab3.592 
cdef428 
ab582 
ab570 
a4.610 
cde3.431 
def4.389 
abc5.540 
bcd3.484 
def6.372 
fg7.309 
efg349 
efg2.318 
efg5.330 
g8.248 
def5.374 

a3.774 
d297 
bc8.580 
a9.734 
ab695 
bc551 
bc540 
c3.522 
bc063.542 
d2.283 
d23.271 
cd827.425 
cd323.431 
d157.307 
d167.332 
d33.294 

a79.26 
efgh73.12 
bc84.20 
bcde77.17 
ab39.23 
efgd76.13 
cdef25.16 
bcd92.18 
fgh935.10 
hi661.7 
ghi907.7 
ghi947.9 
efgh349.12 
i493.4 
ghi164.9 
hi825.6 

ab832.1 
abc516.1 
bc408.1 
bc470.1 
a383.2 
bcd264.1 
ab945.1 
ab772.1 
cde859.0 
cde952.0 
e607.0 
de689.0 
cde036.1 
de731.0 
e491.0 
e519.0 

* Different letters indicate significant differences at the level of 5% 
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Ear length 
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rows/ear 
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Abstract: The most important mason remaining from Timurid dynasty is BibiKhanym Mosque or Timur'sJame 
Mosque. Timur named this mosque after his legendary wife, BibiKhanym. Construction of this mosque altered 
architectural style and played an important role in introducing new operational approaches for building Jame' 
mosques. In this paper, important characteristics of this historical mosque have been presented by further research, 
study and introduction of this mason. Some designing innovations for this building include four minarets at external 
corners and a pair of minarets at both sides of southern porch, which was prevalent in Iranian architecture in eastern 
areas. For example, other innovations including design and construction of two domes behind east and west porches 
of mosques such as Imam Mosque in Isfahan were taken into consideration.  
 [SeyedHesamodin Tabibian . Samarkand Jame' Mosque (BibiKhanym Mosque). Life Sci J 2012;9(4):4115-
4119]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 612 
Keywords: Jame' Mosque, Amir Timur, BibiKhanym Mosque 
 
Introduction  
Timurid era is an important part of the history of Iranian 
architecture, which has not been considered sufficiently 
by Iranian researchers and scholars, since firstly in 
Iranian architectural methodology and its classification, 
Timurid architecture is a subset of Azeri architecture, 
receiving little attention as a subset. In other word, at 
that time, it was located at a world-wide Iran, the 
geographical extent of which was much more 
widespread than current political borders. For example, 
Khorasan’s boundaries in medieval were far beyond 
eastern part of present Iran, covering many parts of 
Afghanistan, Central Asia and former Soviet Union. 
Today, this mason lies in Uzbekistan and it is not 
subject to Iranian researchers due to lack of easy access.  
Historical masons of Timurid dynasty changed the 
Iranian architectural style in a comprehensive and 
lasting manner. These changes are particularly obvious 
in terms of new techniques of arching and creation of 
interior spaces as well as application of colorful tiles 
especially in azure. Timurid masons were indeed the 
most beautiful samples of the use of coloring in 
architecture, constructed up to now.  
Religion had a flourishing status in Timurid Khorasan 
(Hillenbrand, 2007). Timur and his clan highly 
respected sadat (plural form of sayyed i.e. Prophet 
Muhammd’s descendants). In the book of “Timurid 
Architecture in Khorasan” O’Kane has mentioned; 
Sultan Hossien was greatly fond of sayyeds, as his 
ancestors were. He built a Darossyadah (House of 
Sayyeds), which had a preacher. Also, he ordained an 
appropriate fund to feed the pour and dervishes, but at 
that the number of those who claimed to be on the 

profitable position of sayyeds grew so much that the 
head of seyyeds (Naqib) entrusted to prepare a 
genealogical tree to distinguish true sayyeds from false 
ones (O’Kane, 1987). Certainly, Amir Timur used 
religion to canonize his regime. Construction of big 
mosques such as BibiKhanym Mosque was a sign to 
show off the power of his empire. Timur chose artists 
and architects among prisoners of war and sent them to 
Samarkand to make his capital bigger and more 
beautiful by producing artistic architectural monuments. 
In constructing BibiKhanym Mosque, Indian, 
Azerbaijani and Iranian bricklayers, stonecutters and 
artists were used. Research on this mosque can be a 
good way to identify Timurid architecture. 
  
History of the mason and historical background  
This mosque was built under the order of Amir Timur 
and according to the literatures and it was named for the 
sake and in the name of his -seemingly, Chinese- wife 
(Manzo, 2003).  
The name of architect and designer is not obvious and 
in historical texts someone called Muhammad Jaled has 
been mentioned, who was in charge for building the 
mason. He endeavored a lot in building and founding 
the mosque and made his utmost efforts in beautifying 
and decorating it, where he erected four minarets. He 
was boasting to all architecture masters as if no one else 
could afford such a huge work (Ibn Arabshah, 1960).  
The earthquake, which occurred in Samarkand in 1897, 
demolished important and elevated parts of the structure 
(Wilberand Golombek, 1989). The mosque was 
reconstructed in 1970s. This mosque has been regarded 
as one of the most important Timurid masons and some 
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views it as the most magnificent mason of this epoch; a 
symbol of his power and tendency to dignify his 
monuments (Blair and Bloom, 2009) and expressed that 
Samarkand was a jewel for the orient and BibiKhanym 
Mosque was its jewel (Bulatova and Shishkina, 1986).   
Ibn Arabshah briefly states in “The Wonders of 
Destiny..” how the mosque was constructed. ”Timur 
passed by a mosque in India, which its beauty attracted 
his sight, its ceiling and portico were in the most perfect 
state. The courtyard and walls were made by white 
marble. Those figures pleased him so that he decided to 
build a similar one in Samarkand. Then he selected a 
place and ordered to establish a mosque with marbles 
the sameway. This work was assigned to one of his 
companions-Muhammad Jaled. He endeavored a lot in 
building and founding the mosque and made his utmost 
efforts in beautifying and decorating it, where he 
erected four minarets. He was boasting him to all 
architecture masters as if no one else could afford such 
a huge work. Soon, Timur appreciated him and gave 
him a high-level position (Ibn Arabshah, 1960).  
Yazdi states how Timur decided to begin constructing 
Jame Mosque in Samarkand in 1398.”as inferred from 
the holy verse ‘only he shall visit the mosques of Allah 
who believes in Allah and the latter day’ constructing a 
mosque is a sign of inherent true belief and divine 

characters and giving credence to afterlife. The great 
Tamerlane, in invading India, when he was destroying 
the foundations of polytheism and demolishing fire 
temples and pagodas, intended to build a Friday mosque 
in Samarkand. On one Sunday in Ramadan, 801 HQ, in 
a blessed day he gathered artists and skillful masters to 
design it and outstanding laborers and professionals of 
many countries to found it. Almost 200 Stonecutters 
from Azerbaijan, Fars and India and other countries 
were working in the mosque and 500 were cutting 
stones from mountains...”. 
The interesting point that both Yazdi and Ibn 
Arabshah’s reports hinted at was design and 
construction of four minarets, which seemed new to 
both historians. To decorate the mosque, all around the 
wall-interiorly and exteriorly- was decorated with cut 
stone, on which Al-Kahf Chapter and some other holy 
verses were engraved. It is possible that abundant use of 
stones and choice of stony structures for the shabistan 
was inspired of Indian masons; however, definitely 
Iranian architects have been used to build domes and 
porches as shown in figures1, 2 and 3. Apparently, this 
resulted in two types of structure in the mosque’s plan 
which is presented in figure 4 and 5 respectively. 
 

 

    
Figure1. BibiKhanym Mosque 

 
In Yazdi and Ibn Arabshah’s- two historians at that 
time-writings, when Timur returned to Samarkand after 
the war and observed that the mosque portal was higher 
than the tall madras built under orders of BibiKhanym 
opposite the mosque, he got annoyed and ordered to 
execute Muhammad Davood and Muhammad Jaled, 
who were in charge to supervise the construction in his 
absence. He also ordered to destroy mosque’s portal and 
rebuild it.  
The text of Ibn Arabshah’s report states that “When 
Timur returned of travel and was informed of what had 
happened in his absence, went to see the mosque. As 
soon as he saw it, ordered to fell Muhammad Jaled and 

drag him on the ground, while his feet were tied and 
invaded his family and property”. 
Most importantly, the queen, Timur’s wife, had 
collected architects and engineers to build a madrasa 
opposite the mosque. They founded it firmly and 
erected its portico. In firmness it was more lasting and 
in height it was higher than the mosque. Timur was a 
brutal person and no one could stand against him, those 
who did this were either suppressed or beheaded. There 
was no difference between stranger and relative or 
friend and foe. When he saw the elevation of the 
madrasa opposite his mosque got so annoyed that did 
what mentioned above to the miserable supervisor.  
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Figure2. Dome of BibiKhanym Mosque 

 

 
Figure3. Painting of Behzad, building of BibiKhanym Mosque 

 
The stones were heavy, so burdensome that he was not 
able to bear it. Timur failed to collapse that mason and 
the fracture was still evident. Then he asked his 
companions to surround it and say prayer there. This 
went on until in his life and after he died. When the 
people were saying their prayer there, they were 
frightened that God’s fear may cause a stone fall from 
the ceiling (Ibn Arabshah, 1960). 
After construction of the mosque finished in 1401, 
constructional activities started there again, which there 

are many theories for it. In historical texts, insufficient 
height and glory of arc former and portal is one reason 
for further activities (Yazdi, 1986). In Ibn Arabshah’s 
book, structural weaknesses have been pointed in some 
parts such as dome chamber (Ibn Arabshah, 1960). 
Pugachenkova believed constructional activities were 
for increasing sections of the building including dome 
chamber and entranceway. She reminded that the 
entranceway was rebuilt (Pugachenkova, 2007). 
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Figure4. Plan of BibiKhanym Mosque 

 
Architectural characteristics of BibiKhanym 
Mosque 
Use of denticulate domes is another form of innovations 
and features of architecture in this era, applied in this 
mosque. Gur-e-Amir dome is also one of the most 
famous domes of this kind. Another innovation in this 
mosque is two domes behind eastern and western 
porches. Mosaic tile-worked seven-colored tiles were 
used for decorating exterior surfaces, but for interior 
surfaces mainly plasterwork were used. Engraved stones 

have been mounted on the entranceway portal and on 
the epigraphs together with gilded pieces (Golombek 
and Wilber, 1989) since gilded decorations had 
flourished in this era. To design the architectural form 
of the mason, a plan consisting four porches and dome 
chambers were used, inherited from Seljuq architecture.  
A pair of minarets on both sides of the entrance porch 
was common in Ilkhanate era. In this mosque, one more 
pair of minarets was used each on a side of the porch of 
Kiblah Shabistan.  

 

 
Figure5. 3D of BibiKhanym Mosque 

 
Conclusion:  
At the present paper a deep research in historical 
documents has been carried out to find the methodology 
of Timurid architecture characteristics. For this case the 
Bibikhanym Mosque which is the biggest and greatest 
architectural mason building of Timurid era was 
selected for detailed study. The obtained results of the 
study show and suggest that this mosque as a symbol of 
Timurid architectural is capable to compare with 
Isfahan Jame' Mosque which is the evolution of Iranian 
history and a perfect sample, methodology and 
modifications of Timurid architecture. The evidence of 
this study showed that this mosque is the best found in 
the biggest and most magnificent mosque of that period.  
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Abstract: In order to determine of plant density and planting date on morphological traits and yield of Canola a field 
experimental was conducted in 2008 at Astara region in a Split plot factorial in complete block design with four varieties 
and three replicates. Treatments were: planting date (08/10/13 and 08/10/28) and two level plant density (42 and 84 plants 
per m2). Mean comparison showed that in plant height, Global with 91.91 cm, maximum height and Falcon with 80.46cm 
height had the lowest (Table 2). Falcon with a 6/729 cm maximum length pods and PF7045 with 5.615 cm, had the lowest 
pod length. Mean comparison of Variety showed that maximum plant height, yield in plant, biomass plant, yield in plot, 
oil percentage and number of pods per plant was obtained in Global.  Comparison of interaction between Planting date and 
density, for number of pods per plant showed that the highest number of pods per plant was obtained the first and the 
second density. 
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Introduction 
Canola (Brassica napus L.) is a valuable oil seed 

that has attracted the attention of many people in recent 
years. This plant has been given a great importance in the 
plan for "oil seed import reduction". The canola plant, on 
account of enjoying high percentage of oil and protein, was 
ranked third and second, respectively among the oil seeds. 
This plant grows annually in the favorable weather 
conditions. The meal and oil are two products extracted 
from this plant. The canola seed contains 40-50 percent oil 
(Crubbens and Denton, 2004). Canola oil contains a 
desirable profile of saturated fatty acids (7%) and high level 
of unsaturated fatty oleic acids (about 61%) and medium 
level of unsaturated fatty linoleic acids (21%) and linoleic 
acid (11%). This plant can easily be placed in alternation 
with cereals as a one-year autumnal oil-seed plant. Different 
researches indicate that through the delay in the sowing 
date, there occurs a decline in the pod number per plant 
(Asgari and Moradi, 2008), pod number per plant(Angadi et 
al, 2003), plant height, pod number(Nanda et al,1999), stem 
number per plant (Ozer, 2003) and finally seed yield and oil 
quality (Hocking, 2001; Miralles et al, 2001). Christmas 
(1996) observed that different canola genotypes do not 
respond so much to the weather conditions. Also Sun et al. 
(1991) announced that, like different species, different 
genotypes adapt themselves to specific climatic conditions. 
Jasinska et al. (1989) reported that seed yield decreased 
with delay in sowing date. Also Taylor and Smith (1992) 
concluded that seed yield declined when sowing date is 
delayed. Johnson et al. (1995) evaluated three canola 
cultivars at four sowing dates and found that seed yield was 
the highest at the first two sowing dates. Shafique et al. 
(1999) in Pakistan evaluated ten canola varieties and 
reported that delaying sowing date significantly decreased 

plant growth and consequently low yield. Kirkland and 
Johnson (2000) stated that seed yield was greater in the 
early sowing dates and smaller in the later sowing dates. 
Horton (2006) found that highest yield of canola was 
observed from earlier sowings. Growth and yield are 
functions of a large number of metabolic processes, which 
are affected by environmental and genetic factors. Gross 
(1963), reported in the effect of planting date on the growth 
stages of spring canola that by delaying in planting date, the 
required time for vegetative and reproductive growth gets 
shorter which leads to decrease in total performance. 
Campbell and Kondra (1978), reported that the time of 
advent of the first flower or vegetative period is the 
determining factor for maturity, that is: the longer this 
period, the shorter the duration of next periods 
(reproductively to maturity); if the reproductive period gets 
shorter, performance of the crop would be lower. Mahmud 
Abadi et al (2008) studied the various types of autumnal 
canola in the region of Bojnoord. They reported that delay 
(from September 30th to October 26th) in planting the most 
of its types, leads to a decrease in the plant height and 
biological performance. To determine the best date for 
canola planting, an experiment was conducted in the region 
of Ardabil. Researchers found that planting date of 
September 20th and 30th, with an average of 3095 and 3036 
kg per hectare, respectively are more than planting date of 
October 10th with the performance of 2390 kg per hectare 
(Amiri et al, 2008). Saberi et al. (2008) studied the effect of 
planting date of the yield and grain yield components of 
various types of canola in the region of Birjand. The 
obtained results suggested that planting dates of 16.6 and 
26th of October has no significant difference in grain yield; 
and October 6th has the maximum of yield level (1730 kg / 
ha). Barati et al (2008) conducted a test in the region of 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 
 

4121 
 

Bojnoored to study the effect of planting date on the growth 
indices in the various types of canola. Their results 
suggested that planting date of September 30th, comparing 
to October 25th and November 11th, is the best planting 
time because it does not meet the cold season. Various tests 
in different regions emphasize on the planting of canola in 
September. 

The researches mentioned above show that for 
reaching to the maximum yield in each region, an optimal 
density is needed. On the other hand, this amount changes 
under the effect of different conditions, Changing in the 
seed or density ratio causes the change of maturity time 
and/or the way of harvest, so that moisture of seed 
decreases in harvest time or density increases (Ghosh and 
Mukhopadhyay ,1994). In researches of Clorke and 
Simpson (1978), the maximum yield was obtained from the 
minimum amount of seed (1.5 k/ha) and they concluded that 
producing of subshrubs and pod, neutralizes the effect of 
density decrease and the yield is remained fixed or it does 
not change drastically, but Morrison (1990), reported the 
increasing of yield under the influence of increasing of 
density. The decrease of “row spacing” causes increasing of 
plant spacing on row, and more consistent distribution of 
them, and it consequently leads to competition decreasing 
and yield increasing. 

An experiment to study the Effects of sowing date 
and plant density on some morphological traits of canola 
cultivars was conducted at the Astara region, Guilan, 
Iran.the purpose of this study was to understand 
morphological changes in different cultivars at planting 
dates and plant density. 
 
Materials and Methods 
This experiment conducted with 4 varieties Falcon, PF7045, 
Jerriss and Global on two planting dates (08.10.13 and 
08.10.28) and two level plant density (42 and 84 plants per 
m2) in a sandy soil. Experiment was conducted in Astara 
region in a Split plot factorial in complete block design with 
three replicates. Four varieties as main plots were arranged 
in main plots and planting dates and density factorial 
experiment were split into subplots. In this experiment, 
plant height, Pod length, Seed weight per plant, 1000 grain 
weight, Number of pods per plant, number of seeds per 
pod,Biomass per plant,% Oil and yield were measured. 
After removal of border effects, measurements were carried 
out on area of 1 m2 each plot. The data were statistically 
analyzed by computing MSTAT-C package program with 
randomized block design. 
Results and Discussion 
ANOVA with split-plot factorial experiment was conducted 
in the normal data in randomized complete block and F tests 
were significant for most traits (Table 1). Mean comparison 
showed that in plant height, Global with 91.91 cm, 
maximum height and Falcon with 80.46cm height had the 

lowest (Table 2). Falcon with a 6.729 cm maximum length 
pods and PF7045 with 5.615 cm, had the lowest pod length. 
Planting date in traits of biomass per plant, yield per plot, 
plant height, number of pods per plant, seeds per pod and 
seed oil showed a significant difference at the level of 1%. 
In terms of plant height, no significant difference was 
observed between the Global and Jerriss. Interaction 
between varieties and sowing dates showed that maximum 
plant height, in Global and in first planting date is achieved; 
that with Jerriss and Falcon varieties, in first planting date 
was not significant (Table 3). Finally, we can say that the 
maximum plant height is achieved in the first planting date 
(Table 4). Increasing plant density increased plant height 
(Table 5). Mean comparison of Variety showed that 
maximum plant height, yield in plant, biomass plant, yield 
in plot, oil percentage and number of pods per plant was 
obtained in Global. Interactions mean comparison shows 
that the highest this traits was obtained in the first planting 
date. In the first planting date, plant biomass (10.15 g), seed 
yield per plot (333.302 g), number of pods per plant and 
seeds per pod were the highest. Comparison of planting date 
in varieties for number of pods per plant showed that no 
significant differences between the two varieties PF7045 
and Global of Planting date (Table 3). Comparison of 
interaction between Planting date and density, for number 
of pods per plant showed that the highest number of pods 
per plant was obtained the first and the second density. 
Comparison interaction variety and density showed the 
highest biomass per plant was obtained in second density in 
Global. Effect of plant density in biomass per plant, yield 
per plot, number of pods per plant and oil percentage 
showed significant differences at the level of 1%. Maximum 
weight of 1000 grains, in Global and in first planting date is 
achieved. The highest biomass per plant (879.14 g) was 
obtained in the first density. The highest biomass and yield 
per plot are obtained in second density. The highest 
percentage of oil in Global variety was found with 40.26 
percent that with other varieties, there were significant 
differences at the level of 1%. Between varieties in terms of 
yield per plot, significant differences were observed. Early 
planting time causes more aggregative absorption of solar 
radiation and thermal units by plant which leads to height, 
subshrub and leaf number and consequently biological yield 
increases. These results are in accordance with the 
researches of Hodyson (1979), Genkins and Liech (1986), 
Degendayt and Kondra (1987), Chay and Thurling(1989), 
Schmidt(1992), Ghosh and  Mukhopadhyay(1994). The 
obtained results correspond with the results obtained by the 
researches of Norton et al(1991), Taylor and Smith (1992), 
Gross (1963), Yousuf and Bullock (1993), Darby (1994), 
Singh et al.(1996).  
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Table 1. Analysis of variance on mean of squares of measured traits on canola 

** and *: Significant at 0.01 and 0.05 probability levels. 

Table 2- Mean comparison traits in four varieties of canola 

* Different letters indicate significant differences at the level of 5%

Table 3 - mean comparison of interaction variety and sowing date 

* Different letters indicate significant differences at the level of 5%

Plant 
height(cm) 

Yield / 
plant(g) 

Biomass 
/plant(g) 

Yield / 
plot(g) Oil% Pod 

length(cm) 
Number of 
pods/ plant 

Number of 
seeds/Pod variety 

80.46C 2.162C 10.28B 238.3C 48.75B 6.729A 54.72 C 20.73B Falcon 
83.15BC 3.035B 11.29B 275.9B 47.72C 5.615C 81.98A 16.74C PF7045 
88.12AB 3.889A 16.33A 257.8BC 48.71B 6.354B 68.14B 25.95A Jerriss 
9191A 3.897A 17.33A 327.1A 49.26A 6.112B 84.16A 20.21B Global 

Yield / 
plot(g) 

Yield / 
plant(g) 

Biomass 
/plant(g) 

1000 grain 
weight(g) 

Number of 
pods/ plant 

Plant 
height(cm) 

planting 
dates variety 

296.3BC 2.767C 11.9DE 2.122CDE 61D 90.94ABC 08.10.13 
Falcon 

180.2E 1.557D 8.667F 2.48BCD 48.42E 69.98E 08.10.28 
327.6B 2.653C 13.17CD 2.282BCDE 82.92A 84.46CD 08.10.13 

PF7045 
224.2D 3.417B 9.417EF 2.605ABC 80.66A 81.84D 08.10.28 

219.7D 2.777C 16.17ABC 2.052DE 71.88BC 92.95AB 08.10.13 
Jerriss 

295.8BC 5.002A 16.50AB 2.69AB 64.40CD 83.29D 08.10.28 
365.7A 4.763A 19.17A 2.978A 79.84AB 95.88A 08.10.13 

Global 
288.6C 3.030BC 15.50BC 2.830E 88.46A 87.94BCD 08.10.28 

Plant 
height 

1000 
grain 
weight 

Pod 
length 

Oil% Number 
of pods/ 
Plant 

Number 
of 
seeds/Po
d 

Biomass 
/plant 

Yield / 
plant 

Yield / plot D
F 

s.o.v 

0.763 
*312.923 

0.044 
ns 0.044 

0.087 
**2.615 

0.018 
**4.944 

10.716 
**560.515 

4.363 
**173.127 

0.869 
**150.242 

0.084 
**8.29 

111.249 
**17464.965 

2 
3 

replication 
variety 

47.426 0.077 0.131 0.008 18 2.239 3.669 0.047 388.848 6 error 
**1272.25 
**178.609 
91.964 ns 
ns 63.94 
28.985 ns 
**150.406 

ns 0.022 
**1.952 
0.001 ns 
**2.841 
ns 0.009 
**0.725 

ns 0.145 
ns 0.044 
ns 0.023 
ns 0.068 
ns 0.267 
ns 0.224 

**1.613 
**8.801 
**  3.162 
**  0.426 
**  3.741 
**  1.744 

ns 37.031 
**61.464 
*66.977 
**62.585 
*57.597 
ns 24.103 

**73.507 
20.483 ns 
ns 5.031 
ns 8.720 
ns 2.921 
*45.712 

** 79/825 
ns 11.464 
**54.827 
**35.466 
ns 0.0005 
ns 5.317 

0.002 ns 
**10.001 
ns  0.169 
** 1.279 
ns 0.142 
ns 0.830 

**36476.213 
** 23735.819 
** 22568.013 
** 9180.806 
**51945.156 
**2353.962 

1 
3 
1 
3 
1 
3 

 date 
var*date 
density 
var* density 
date*density 
date* density* 
var 

33.423 0.145 0.150 0.007 12.022 7.855 6.082 0.162 888.877 24 error 
6.73 16.02 6.25 0.18 4.80 13.40 17.86 12.39 10.85 %CV 
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Table 4 - mean comparison of traits at different planting dates 

Yield / 
plot 

Yield / 
plant 

Biomass 
/plant Oil% 

1000 
grain 
weight 

Number of 
seeds/Pod 

Number 
of pods/ 
plant 

Plant 
height(cm) 

planting 
dates 

302/333 3/282 15/10 48/795 2/385 22/145 74 91/059 08.10.13 
247/2 3/251 12/521 48/428 2/401 19/67 74/49 80/762 08.10.28 

 
 
Table 5 - mean comparison of traits at different plant density 

Yield / 
plot 

Yield / 
plant 

Biomass 
/plant Oil% 

1000 
grain 
weight 

Number 
of seeds/ 
Pod 

Number 
of pods/ 
plant 

Plant 
height 
(cm) 

density 

296/45 3/186 12/742 48/355 2/385 21/232 69/88 87/295 84 plant/m2 
253/083 3/347 14/879 48/868 2/375 20/584 74/61 84/526 42 plant/m2 
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Abstract: The present study aimed to determine the relationship between perceived organizational support and 
organizational trust among male high school teachers in Isfahan using a descriptive-correlation method. The study 
population consisted of all high school male teachers in the city in academic years 2011-2012 and they were 3932 
people. Using Cohen et al,. Proposed table and a stratified random sampling method, proportional to the size of this 
study, 350 people were chosen to participate. The instruments used in this study were Aizenbergr et al,. 
organizational support (1986) and Sashkin organizational trust inventory (1988), respectively. Face and content 
validity of both questionnaires were confirmed by faculty advisors and several experts. Validity of the questionnaire 
was .91 for institutional support questionnaire and .78 for organizational trust questionnaire using Cronbach's alpha 
coefficient, showing the high validity of the research instruments. In order to analyze data, descriptive statistics and 
inferential statistics, including Pearson correlation, ANOVA and post hoc test were used. Results of the research 
main question showed that there is a significant relationship between perceived organizational support and 
organizational trust (0.01> P, r=0.398). The results also showed that there is a significant relationship between 
perceived organizational support and trust including the stability in managers behavior to different people (0.01> P, 
r=0.160), the stability of the manager's behavior in different situations (0.01> P, r=0.399), accuracy of information 
given by managers (0.01> P, r=0.475), true discourse of the manager to predict future (0.01> P, r=0.405), manager's 
promise and activity consistency(0.05> P, r=0.123), true discourse of manager to predict future outcome (0.01> P, 
r=0.484) and reliability of the manager (0.01> P, r=0.259). The results showed that there is no significant 
relationship between perceived organizational support and Manager's stability to different people (0.05> P, r=0.006), 
stability in manager's speech in various positions (0.05> P, r=0.019) and manager speech compliant with his past 
behavior (0.05> P, r=0.078). There was no significant difference between the respondents comment in any aspect of 
demographic factors, except of the degree of trust variable. 
 [Mohsen Zamani Cheryani, Badri Shahtalebi and Maryam Rahmanimanesh. The Relationship between 
perceived organizational support and organizational trust among male   high school teachers in the city 
Isfahan in academic years 2011-2012. Life Sci J 2012;9(4):4125-4130]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 614 
Keywords: perceived organizational support, organizational trust, teachers, education office 
 
 

Introduction 
Investigating on evolution of human resource 
management indicates that attention to human and 
human indicators in the world of organization and 
management has been the spotlight of 
management experts for a long time. This 
attention has increased day to day so that today 
manpower is called organizations’ customers. 
This means that in the new age, necessity of 
accountability to basic needs of staff is in the first 
place in every organization, because reaching 
organization goals depends on meeting logical, 
legitimate desires and goals of human resources. 
In this regard, one of the man issues which must 
be considered is paying attention to staff and 

creating a supportive atmosphere. Organizational 
support of staff causes elevating mood and job 
satisfaction which are very effective and 
important in organization’s high efficiency.  
In Sundquist & Yang’s viewpoints, perceived 
support can be investigated as one of the most 
important social units where people spend most of 
their times. Perceived organizational support is a 
state which based on it, one feels organization 
considers him as an important, useful and 
remarkable man and needs to his 
services(Sundquist&Yang,2006). According to 
organizational support theory, when an 
organization pays attention to common values and 
wellbeing of staff, they feel a high level of 
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perceived organizational support (Rhoades & 
Eisenberger, 2002). Staff with high level of 
perceived organizational support, has more 
commitment to organization, make effort for it 
and have a higher level of job satisfaction 
(Zampetakis et al, 2009). There is less probability 
to see the absence of such staff or also to secede 
(Eisenberger et al, 1986).  
Staff, who experiences a deal amount of 
perceived organizational support, feels that they 
must play role in regard to proper attitudes and 
behaviors in organization so that their actions 
would be in direction of their desired 
organization's benefits, thereby makes up 
organization's support (Eisenberger  et al, 1997). 
Lamastro believes that perceived organizational 
support provides increasing productivity 
performance to help colleagues, organization 
progress, emotional commitment to organization 
and organizational citizenship behavior. 
Perceived organizational support is considered as 
the concept of social wealth. Social wealth refers 
to goodwill, friendship, mutual empathy, and 
social interaction between groups of people who 
form a social unit(Lamastro,2000). The main 
reflection in perceived organizational support is 
that family, friends and colleagues are very 
important possessions and people will get needed 
support from them in necessary situations with 
respect to internal trust to them (Hanifan, 1916). 
Organizational support structure is criteria based 
which staff evaluates organization's emotional 
commitment to them. Some actions such as staff 
needs and recognizing their abilities and actions 
are some of these criteria. Staff who has high 
level of perceived organizational support, believes 
that organization pays attention to them and 
compensates to their remarkable actions. In 
contrast, staff who has low level of perceived 
organizational support believes that organization 
managers do not understand them, do not know 
their certain needs and prefer to replace them with 
another (Eisenberger et al, 1986). 
Generally, staff who perceives high levels of 
organizational support more likely will have 
higher commitment and job satisfaction feeling 
and also more readiness to do meta-role behaviors 
or organizational citizenship than those who feels 
organization does not value them a lot (Organ, 
1988). Trust is also other consequences of 
perceived organizational support in addition to 
job satisfaction and commitment.  
Robbins  believes mutual trust among members is 
one of the main features of organizations which 
have a great performance. That is, members 

believe on each other's ability and honesty a lot. 
Belief is a critical phenomenon which takes a lot 
of time to create but it is easy to undo and it is not 
so simple work to regain it(Robbins,2008). In 
Sergiovani's viewpoint trust is necessary to ethical 
leadership and organization 
management(Sergiovani,1992). Levin  explains 
an assurance which is perceived by staff is a sign 
of effect of trust element. Also, conducted studies 
on trust indicate that trust is based on experience 
and is learnt(Levin,1999). 
Trust increases efficiency of communications and 
also organizational cooperation. It is also 
recognized as an important fundamental factor in 
level of efficiency or manager efficiency, staff 
satisfaction and their commitments and 
performance (Ellonen et al, 2008). Trust causes 
improvement and promotion of managers and 
staff, as in such environment, ideas is freely 
exchanged, and open relationships associated with 
respects are in organization. Humans need trust 
from birth to death; trust is a feeling that is 
required in family, school, work life and among 
friends (Erden & Erden, 2009).  
Trust has different dimensions. In a categorization 
which is done by Sashkin trust has been divided 
to ten dimensions including "constancy in 
manager's behavior to different people, constancy 
in manager's speech to different people, constancy 
in manager's behavior in different situations, 
constancy in manager's speech in different 
situations, appropriateness in proposed 
information by manager, consistence in manager's 
speech with his past behavior, accuracy in 
manager's speech to anticipate future behavior, 
consistence in manager's promise, accuracy in 
manager's speech to participate future results, and 
reliability to manager"(Sashkin,1988). 
In organizations where trust is low, staff acts in a 
higher level of stress, are not involved in making 
decisions, are incriminated when wrong decisions 
are adapted, behave with suspicion and distrust, 
meets communicational barriers, does not receive 
honest and open information and as a result, 
making decision process becomes weak, decisions 
quality come down, staff focus on work is 
divested and finally efficiency is reduced. In 
addition, in lack of trust, innovation is also low. 
In such organizations, staff is scared about failing 
of new plans, being excommunicated by 
managers and colleagues (Baird & Amand, 1995). 
This is while Toreh  believes that trust is a main 
core for contemporary managers' 
performance(Toreh,2005). One of the most 
important performances of contemporary 
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managers is investigating on organization capital 
which is human resources. Some investigations 
have been conducted in regard to perceived 
organizational support and trust as effective 
components of internal issues in organizations. 
Annmalaei (2010), Saekoo et al (2011) and 
Ngang (2012)'s researches are some conducted 
ones in this field. 
Research questions 
 
Main question 
 Is there any relation between perceived 
organizational support and organizational trust 
among teachers of male high schools in Isfahan 
city? 
Secondary question 
Is there any relation between perceived 
organizational support and trust dimensions 
(constancy in manager's behavior to different 
people, constancy in manager's speech to different 
people, constancy in manager's behavior in 
different situations, constancy in manager's 
speech in different situations, appropriateness in 
proposed information by manager, consistence in 
manager's speech with his past behavior, accuracy 
in manager's speech to anticipate future behavior, 
consistence in manager's promise, accuracy in 
manager's speech to participate future results, and 
reliability to manager)? 
 
Method of study, community, sample, 
sampling method, study tools 

Method of present study is correlational – 
descriptive. Statistical community in this study is 
all teachers of male high schools in number of 
3932. In present study, estimation of sample 
content was 350 people, using Cohen et al (2000) 
table. Method of sampling in this study is 
Stratified random method corresponding to the 
content. Tools used in the present study are two 
questionnaires on organizational support and 
organizational trust.  
Eisenberger et al (1986) questionnaire on 
organizational support: this questionnaire 
contains 34 closed-answer questions based on 
Lickrate's five-degree scale. Reliability 
coefficient of the questionnaire was calculated in 
terms of Cronbach’s alpha using software SPSS 
and was estimated 0.91.  
B: Sashkin (1988) questionnaire on 
organizational trust: this questionnaire contains 
50 closed-answer questions based on Lickrate's 
five-degree scale. Reliability coefficient of the 
questionnaire was also calculated in terms of 
Cronbach’s alpha and was estimated 0.78.  
 
Results 
Is there any relation between perceived 
organizational support and organizational trust 
among teachers of male high schools in Isfahan 
city? 
 

 
Table (1) correlation coefficient between perceived organizational support and organizational trust 
 

Perceived organizational support  
Statistical indicator    

Correlation 
coefficient 

Square of 
the 
Correlation 
coefficient 

Significance 
level 

Organizational trust ** 0.398 0.158 0.001 
  P< 0.01  

  
  
The data in table (1) shows that correlation 
coefficient between perceived organizational 
support and organizational trust is meaningful. 
According to coefficient of identification (r2), 

variance of perceived organizational support and 
organizational trust was 15.8%.  
2. Is there any relation between perceived 
organizational support and trust dimensions?  
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Table (2) correlation coefficient matrix between studied variables 
 

 
 
Discussion 
Analyzing the data indicated that there is a 
relation between perceived organizational support 
and most of the components and job trust 
dimensions (accuracy in manager's speech to 
anticipate future, constancy in manager's behavior 
in different situations, reliability to manager, 
constancy in manager's behavior to different 
people, accuracy in manager's speech to anticipate 
future behavior, appropriateness in proposed 
information by manager, consistence in manager's 
promise) except these dimensions (constancy in 
manager's speech to different people, constancy in 
manager's speech in different situations, 
consistence in manager's speech with his past 
behavior). Therefore, it can be mentioned that job 
trust increases by increasing the level of 
organizational support. On the other hand,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
managers who are more supportive can create a 
more reliable atmosphere. This conclusion is in 
the same direction of Annamalaei, Saekoo  et al 
and Ngang studies. The result of Annamalaei's 
study states that there is a positive and strong 
relation between organizational trust and job 
satisfaction with job 
performance(Annamalaei,2010). According to 
their study, Saekoo et al indicated that there is a 
positive relation between perceived organizational 
support and trust, and perceived organizational 
support impacts on trust, but perceived 
organizational support does not impact job 
commitments as much as trust(Saekoo et al,2011). 
Ngang's study results indicated that ninety percent 
of the studied high schools have a desired level of 
organizational trust and there is a positive and so 
strong relation between perceived organizational 

Variables Correlation 
coefficient 

Square of 
the 
Correlation 
coefficient 

Significance 
level 

constancy in manager's behavior to different 
people 

** 0.160 0.026 0.005 

P< 0.01 
constancy in manager's speech to different 
people 

- 0.006 0.000 0.916 

P< 0.05 
constancy in manager's behavior in different 
situations 

** 0.399 0.159 0.001 

P< 0.01 
constancy in manager's speech in different 
situations 

0.019 0.000 0.746 

P< 0.05 
appropriateness in proposed information by 
manager 

** 0.475 0.226 0.001 

P< 0.01 
consistence in manager's speech with his 
past behavior 

0.078 0.006 0.178 

P< 0.05 
accuracy in manager's speech to anticipate 
future behavior 

** 0.405 0.164 0.001 

P< 0.01 
consistence in manager's promise ** 0.123 0.015 0.033 
P< 0.05 
accuracy in manager's speech to participate 
future results 

** 0.484 0.234 0.001 

P< 0.01 
reliability to manager ** 0.259 0.067 0.001 
P< 0.01 
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support and trust which is about 
.075(Ngang,2012).  
This study results showed that there is a positive 
and meaningful relation between perceived 
organizational support and constancy in 
manager's behavior to different people, in this 
case, staff considers manager behavior fair and 
just and without any exemption for some staff and 
concludes that Criterion governs in their 
respective organization, therefore their trust to 
manager will increase in dimension of behavioral 
constancy. Also, there was a positive and 
meaningful relation between perceived 
organizational support and manager's behavior 
constancy in different situations. Lacking of 
incoherence between manager actions in different 
situations, appropriateness between speech and 
perseverance are features that lead to staff trust on 
manager. Supportive managers are usually those 
who have enough recognition about the situation, 
have analytical skills avoid from wishful 
statements, monitoring in behavior and action and 
put improvement patterns based on thought. 
According to this study, there is a positive and 
meaningful relation between perceived 
organizational support and appropriateness in 
manager's proposed information. It is obvious that 
efficiency and effectiveness duties need accurate, 
in time, clear and exact information. Therefore, 
managers cannot support their staff but prevent 
providing them with information. As, any kind of 
growth, development and alignment with 
organization goals depends on related 
organizational information. There is a positive 
and meaningful relation between perceived 
organizational support and accuracy in manager’s 
speech to anticipate future. Accuracy in 
manager’s speech to anticipate future is of 
abilities which represent the level of manager’s 
honesty and personal commitment. Managers, 
who have a higher level of this ability, have 
certainly more acceptability and reliability among 
their staff. It is obvious, the more commitments 
and promise a manager has, the more reliability 
he has among their staff.  
There was a positive and meaningful relation 
between perceived organizational support and 
consistence in manager's promise. One of the 
most useful and the simplest ways of encouraging 
reliability is meeting commitments by manager. 
The process of leading staff to meeting 
commitments and doing tasks in their best way 
requires having high commitment by managers 
and those who have power. In addition, there was 
a positive and meaningful relation between 

perceived organizational support and accuracy in 
manager’s speech to anticipate future results. 
Managers who have prospective science can 
usually anticipate future changes, warn 
consequences of actions. Manager’s experiences 
and sources as well as proficiency provide this 
perspective for staff that managers anticipated 
realistically and can anticipate future results based 
on managerial awareness without speculation. 
There was also a positive and meaningful relation 
between perceived organizational support and 
reliability. Staff who has usually organizational 
support, trusts on manager’s honesty and upright 
and act completely in a valuable and secure 
manner and is appreciated by manager. When 
staff feels that manager supports them, pays 
attention to them, neglects their mistakes, assists 
them in difficulties, and understands their logical 
long absences and emphasizes on their role, trusts 
on manager more, as a result, consider this 
supportive atmosphere as an element of trust.  
The study findings indicate that 2nd, 4th and 6th 
questions of the study on presence of a positive 
and meaningful relation between perceived 
organizational support and components of 
organization reliability are not validated. There 
was not a meaningful relation between perceived 
organizational support and constancy in 
manager’s speech to different people. 
Investigating the results seems managers do not 
have speech constancy with others by two 
personal or organizational reasons. Personally, 
some reasons such as being fickle, lack of 
independence in different affairs, quick and hasty 
decisions, lack of expertise, lack of access to 
accurate, updated and exact information, and 
organizationally, some reasons such as over 
centralization, being ad hoc in some rules and 
regulations, having political attitude, lack of 
reliability and make action in risky circumstances 
can cause such conditions. A set of these 
conditions leads fading manager’s constancy in 
speech and weakens staff trust in this dimension. 
In present study, there was not a meaningful 
relation between perceived organizational support 
and constancy in manager’s speech in different 
situation, the reason seems lay in selection 
mechanism of manager. In structural dimension, 
selection mechanism of manager seems in 
educational units has some inefficiency in recent 
years which is result of unusual politicization in 
government organizations and moving away from 
the meritocratic.  
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Abstract: Water resource management in a basin depends upon the hydrological response of upstream basin area. 
Upstream basin area may produce different amounts of run-off for a given rainfall based on its hydrologic response. 
Present communications show the importance of geomorphologic characteristics in understanding the hydrologic response 
of a basin. This study is carried out through Geomorphologic Instantaneous Unit Hydrograph (GIUH) analysis, wherein 
Horton’s morphometric ratios were used to define the drainage network in comparison with Snyder, SCS and Triangle unit 
hydrographs for determination of shape and dimensions of the outlet runoff hydrograph in the Varband river basin located 
in Fars province in Iran. Comparison of calculated and observed hydrographs showed that GIUH had the most direct 
agreement in two parameters of peak time and peak flow of direct runoff. Also, GIUH indicated the least amount of main 
relative and square error. Results also showed the efficiency of GIUH ratio for Snyder, SCS and Triangle hydrographs in 
the basin are 91.06, 99.11 and 88.64, respectively. The study shows the length ratio (RL) significantly influences the 
hydrologic response of the river basin. Hence, computation of this parameter should be included in the flood analysis of 
any rivers. 
 [Marzieh Moghali and Mojtaba Khalilizadeh. Effects of geomorphologic characteristics on the hydrological 
response of Varband river basin, South of Iran. Life Sci J 2012;9(4):4131-4139]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 615 
Keywords: Geomorphologic characteristics, GIUH, hydrological response, Varband river 
 
INTRODUCTION 
     Water resource management is one of the main 
challenges in the social-economic development of the 
countries located in Southeast Asia. Introduction of 
mechanized equipment, artificial fertilizers, herbicides, 
pesticides and new cultivars has led to an increase in 
productivity of between 400 and 500% (Hafner, 2003; 
Bakker et al., 2005a).Hence, in the last decade, there has 
been a great concern about severe effects of land use 
changes, and forest and farming destruction on water 
resources and occurrence of hydrologic hazards 
(Thanapakpawin,et al.2006). Runoff production is an 
important process in land degradation causing soil erosion 
and influencing the soil water balance and hydrology of 
catchments. (Descheemaeker, et al.,2006). 
     However, they are not the only factors producing such 
hazards. Geomorphologic factors can also influence on the 
hydrologic regime changes of river basins. Since it is 
possible to quantify geomorphic variables in a basin with 
regard to the present facilities such as remote sensing data, 
which can be extracted through aerial photos and satellite 
images, it is necessary to use calculating methods and 
prepare instant unit hydrograph to overcome the difficulty 

of the assessment of runoffs with varied return periods. 
Unless we use such methods, there is no possibility of an 
accurate assessment of floods for reducing probable losses, 
nor designing hydrologic formations. 
     Lack or low accuracy of rainfall data, high cost, lack 
ofinformation of catchments and long waiting time in 
obtaining results are the major problems in hydrological 
predictions (Maheepala et al., 2001; Vaes et al., 2001; 
Lopez et al., 2005 Bhadra et al., 2008. Vahabi and 
Ghafouri, 2009). Hydrological response of a river basin is 
defined by the production of run-offs against a given 
rainfall, which in turn is characterized by soil 
characteristics and basin geomorphology. Soil 
characteristics control infiltration loss, whereas the 
distribution of remaining ‘rainfall excess’ is governed by 
basin geomorphology. Hydrological response of a river 
basin is a function of relationship between basin 
geomorphology (catchment’s area, shape of basin, 
topography, channel slope, stream density and channel 
storage) and its hydrology (Snyder, 1938; Loukas et al., 
1996; Shamseldin and Nash, 1998; Ajward et al., 2000; 
Hall et al., 2001; Jain and Sinha, 2003; Nourani et al., 
2008). 
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     A major emphasis in geomorphology over the past six 
decades has been on the development of quantitative 
physiographic methods to describe the evolution and 
behavior of surface-drainage networks (Horton, 1945; 
Leopold and Maddock, 1953, Leopold and Wolman, 1957; 
Abrahams, 1984). These parameters have been used in 
various studies of geomorphology and surface-water 
hydrology, such as flood characteristics, sediment yields, 
and evolution of basin morphology (Jolly, 1982; Ogunkoya 
et al., 1984; Aryadike and Phil-Eze, 1989; Jenson, 1991; 
Breinlinger et al., 1993). 
     Geomorphologic factors play an important role in the 
assessment of pedology, geology, lithology, land structure, 
ground aquifers, and many other cases pertinent to 
hydrology. In this study, we have greatly emphasized on 
the role of landforms and other related factors and finally 
the environmental conditions of the region while paying 
attention to the following cases: 

- assessment of the basin with an emphasis on 
morphometric features  

- analysis of waterway networks in the eroded parts 
of the basin  

- quantitative features of waterway networks 
- flow features of the main river and its tributaries 

and the way of producing sediments in the basin  
     Waterways constitute a small area of a basin while they 
provide one of the most important and basic 
Geomorphologic and hydrologic issues especially since 
Robert Horton (1945) carried out several studies on this 
ground and published his results. Quantitative explanations 
offered by him are significant guidelines for the study of a 
comprehensive geomorphic system. Hence, the method 
offered by him and then by Strahler (1957) was developed 
and completed. Of course, some scholars such as Abraham 
(1984), Gardiner and Park (1978), and Smart (1972) have 
also performed the same studies. 
     Cudennec et al (2004) investigated the geomorphologic 
explanation of the unit hydrograph concept and concluded 
the use of geomorphologic parameters provides 
deterministic explanation of the assumption of the unit 
hydrograph and geomorphologic unit hydrograph theories. 
Sorman (1995) applied the GIUH model to estimate the 
peak discharges resulting from various rainfall events for 
basins in Saudi Arabia and concluded that the length ratio 
(RL) significantly influenced on the hydrologic response of 
a river basin and it must be considered for flood-
forecasting studies of any rivers. Hall et al (2001) did 
regional analysis using the GCIUH (Geomorphoclimatic 
Instantaneous Unit Hydrograph) in the southwest of 
England. In this study, rainfall excess duration was divided 
into several time increments, with separate IUHs being 
generated for each interval. Results showed fine time 
interval captures the shape of the runoff hydrographs. Jain 
et al (2000) worked on a rainfall-runoff modeling using 
GIUH in Gambhiri catchment in western India. Results 
showed the peak characteristics of the design flood are 
more sensitive to various storm patterns. 
     When the active power of water is adequate to remove 
bed materials, first-grade waterways appear. The amount 

of runoff able to remove sediments is considered as a 
function of climatic and geomorphologic characteristics. 
Analysis of the results and experiences indicates that the 
soil appearing in the region is due to soft stones with low 
penetrability, which produces much runoff compared to 
soils with coarse gravels. This feature is more evident in a 
semiarid climate. 
     Iran is the second largest country in the Middle East and 
almost 87% of the land area is located in arid and semiarid 
regions (Rangavar, 2004). Recent studies represent the 
total volume of annual precipitation is almost 430 billion 
m3, out of which about 20% is lost in the form of flash 
floods (Foltz, et. al. 2008). 
     In this article, we have focused on logical relationships 
between geomorphologic parameters and the hydrologic 
response of Varband river basin at the southern part of 
Iran. Finally, using these relations and instant Unit 
Hydrograph theory, we could estimate the hydrograph of 
floods due to rainfalls on the surface of the basin. 

 
 

METHODS AND MATERIALS  
Studyarea 
     Varband River basin is located in the south of Fars 
province, Iran. It comprises 925.5 km2 distributed within 
14 sub-basins and extends between 27˚34′ to 27˚49′ N 
latitude and 53˚56′ to 54˚34′ E longitude (Fig. 1). The 
highest point in the basin is 2190 m above sea level, and its 
lowest point is 870 m above sea level. Mean annual rainfall 
is around 244 mm, mostly concentrated in the rainy season 
from December to February.  
 
Geomorphologic Instantaneous Unit Hydrograph 
     The concept of Geomorphologic Instantaneous Unit 
Hydrograph (GIUH) is essentially based on this 
fundamental idea and has provided the first analytically 
developed model to calculate river hydrograph from 
Horton’s morphometric parameters. In the GIUH model, 
uniform distribution and instantaneous imposition of unit 
‘rainfall excess’ over the basin is assumed. Thus, GIUH is 
independent of rainfall characteristics and loss parameters. 
Further assumption is made that the incoming discharge 
due to this rainfall excess is filling a bucket at the outlet 
and the rate of filling of a bucket at the outlet of a basin 
will give the hydrograph. The GIUH is defined as the 
probability density function for the time of arrival of a 
randomly chosen drop to the trapping state (bucket). The 
bucket at the outlet will start to empty and will reach a 
final volume equal to the total volume of rainfall excess 
over the basin. The total volume yielded as output up to a 
certain time t will be given by, volume [V(t) = q(t)dt]. The 
derivative of the observed V(t) gives the hydrograph of 
discharge q(t) resulting from the rainfall input. This 
hydrograph q(t) is the IUH of the river. General equations 
of GIUH are a function of Horton's numbers, i.e. 
bifurcation ratio (RB), area ratio (RA), length ratio (RL), 
length of highest-order stream (L ) and mean velocity of 
stream flow (v). Therefore, it provides a theoretical link 
between hydrology and geomorphology, and can be used 
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to analyze the geomorphic control on basin hydrology. 
Basic hydrologic and geomorphologic data of Varband 
river basin are listed in Table 1. 
     Hydrograph yielded by rainfall falling instantly and 
steadily on the whole surface of the basin and the area 
under its curve equals to the unit depth of the runoff 
(Rudriguez-Iturb and Valdès, 1979). In the instant unit 
hydrograph, the duration of rainfall is divided into very 
short intervals and the rainfall-runoff relation is calculated 
momentarily. 
     Therefore, the hydrograph extracted by this method has 
no limitation of consistency. Since, geomorphologic 
parameters of the basin were constant and it was possible 
to measure them on topographic maps and aerial pictures 
quickly and accurately, we could offer an artificial unit 
hydrograph theory. 

     With different methods of extracting artificial 
hydrograph, we can determine artificial unit hydrograph 
features based on geomorphologic characteristics of the 
basin (Mays and Taur, 1980). In this research, using this 
method and calculating artificial unit hydrograph, we 
compared geomorphologic instant unit hydrograph, and 
Shneider, SCS, and triangular methods with observational 
hydrograph. The most important advantage of the above 
theory compared to the experimental methods was the lack 
of changes in intensity and duration of rainfalls so that we 
could achieve the hydrologic reaction function of the basin 
in a particular shower with less error (Gupta & Wimer 
(1983), Zelazinskey (1986), Vandertake and Bras (1990), 
Jin (1993), Shennel & Sivapallan (1994), and Kilgur 
(1997)). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Study location and Varband river system with its main tributaries. 
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Table 1. Hydrologic and geomorphologic characteristics of Varband river basin 
Parameter Value Parameter Value 
Basin area 925.5 Mean slope 16.5% 
Average infiltration rate 0.3cm/h Mean annual rainfall 244mm 
    
Input parameters for 
GIUH Definition  

Bifurcation ratio (RB) RB = Nu–1/Nu; Nu = No. of streams of order u 4.02 
Length ratio (RL) RL = Lu/Lu–1; Lu = Length of streams of order u 1.3 
Area ratio (RA) RA = Au/Au–1; Au = Area of streams of order u 3.9 
Length of main channel 
(L ) Length of the highest order stream 42.5km 

Average stream velocity  1.05m/s 
 
 
Model performance measures 
     To evaluate the suitability of the method for the basin of 
interest, three criteria were chosen to analyze the degree of 
goodness of fit. These criteria are Mean Relative Error 
(MRE) and Mean Square Error (MSE) based on the 
following equations: 
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where, MRE is mean relative error percentage, n is number 
of estimation, REi is the percentage of relative error in each 
estimation of the related parameter (here four parameters 
of peak time, base time, peak volume and discharge rate of 
flood have been considered). O is the observed values, P is 
the calculated values, MSE is mean of power 2 error, SEi is 
sum of squares of errors between observed and calculated 
hydrographs in each time interval, Qoi is dimension of 
observed hydrograph and Qci is dimension of calculated 
hydrographs. 
     To determine percentage of superiority of the models in 
estimating outlet hydrograph dimensions, the mean of 
power 2 of error of efficiency of each model with respect 
to other models has been used based on the following 
equation: 
(MSE2/MSE1) ×100 = Ratio of estimating 1 percentage 
efficiency of estimating 2 
 
 

 
Sensitivity Analysis 
     Further work is continuing to analyze the influence of 
individual morphometric parameters on flood 
characteristics. In order to assess the GIUH model’s 
sensitivity to different parameters, a series of sensitivity 
analyses were performed. Performing sensitivity analyses 
is a method to identify the input parameters that have the 
biggest impact on model predictions. As each variable was 
allowed to vary, all others were held constant. As each 
parameter was evaluated, the impacts on the peak flow 
rate, the time to peak and the overall hydrograph shape 
were examined. The channel flow velocities and 
geomorphologic ratios were investigated by multiplying 
the base value by 0.5, 1.0, 1.5, and 2.0 in order to evaluate 
how the peak flow rate, time to peak and general 
hydrograph shape were affected by the changes in these 
parameters. In order to test the GIUH model’s 
responsiveness to different excess rainfall intensities, unit 
hydrographs were developed for 0.03 cm/hr, 0.05 cm/hr, 
0.1 cm/hr, and 0.15 cm/hr. 

 
 

RESULTS AND DISCUSSION 
     Dimensions of calculated outlet hydrographs by 
different methods were compared with observed 
hydrograph for 1hr time durations (see Fig. 2). 
     Performance of the model was also checked with 
respect to the peak discharge (Qp) and the time to peak (tp) 
of different storm events. It was found that the study basin 
is a sixth order basin. Also, it is observed that the 
bifurcation ratio, length ratio and area ratio, which are non-
dimensional characteristics, are 4.2, 1.03 and 3.9, 
respectively, for the study basin. These values are within 
the limits, which have already been reported in the 
literature. Table 2 gives hydrograph dimensions in SCS, 
Snyder and Triangle methods in the study basin. It 
demonstrates that a comparable level of performance was 
achieved for all methods. Also, agreement between 
hydrographs with respect to the peak discharge has 
negligible errors while with regards to peak arrival time, it 
shows more differences. This may be because of the peak 
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flow dependence on excess rainfall intensity. The amounts 
of MSE and MRE of each method for the study basin are 
observed inTable 3. Results show the efficiency of 
extracted hydrographs in different methods by two indices 
of MRE and MSE. As we can see, performance of the 
methods on the largest events is better. Amounts of MSE 
for geomorphologic, Snyder, SCS and Triangle models in 
the study basin are 0.215, 19.634, 21.37 and 19.11 percent, 
respectively. Amounts of RME for geomorphologic, 
Snyder, SCS and Triangle models in the study basin are 
8.524, 72.04, 77.64 and 73.63 percent, respectively. The 
result shows the efficiency of extracted hydrographs in 
different methods by two indices of MRE and MSE. 
     Table 4 presents relative efficiency of methods in 
estimating dimensions of outflow in the study basin. For 
this purpose, MSE of each model was used. Results show 

the efficiency of GIUH method ratio to other models. 
Comparison of the estimated hydrographs of the studied 
models with observed hydrographs showed the efficiency 
of geomorphologic model ratio to Snyder, SCS, and 
Triangle in the study basin are 91.06, 99.11, 88.642 and 
48.195,respectively. Compared with other models (based 
on this study) in the study basin, the geomorphologic 
model is the most efficient model to estimate flood 
discharge. Also, Results showed a high agreement of 
GIUH, SCS, Snyder and Triangular methods with the 
observed hydrograph in the parameter of outlet runoff. 
Generally, comparison of obtained results of the methods 
under study shows that GIUH method is more efficient 
than other methods. Thus, the GIUH model can be adapted 
as a standard tool for modeling rainfall-runoff 
transformation process in basins with no data. 
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Fig. 2. Comparison of observed and calculated hydrographs of different models. 

 
     Channel velocity estimate is an important variable in 
estimating the time-area curve and the resulting runoff 
hydrograph. While keeping geomorphic parameters fixed, 
the channel velocity was varied from 50% to 200% of the 
base channel velocities calculated in Table 3. Despite large 
changes in the channel velocities, the peak flow rate varied 
less than 30% (see Fig. 3a). Changes in the channel 
velocity did have an impact on the hydrograph timing. As 
the channel velocity increased, the hydrograph shifted to 
the left and occurred earlier. As the channel velocity 
increased, the time to the peak discharge decreased from 
2.75 hours to 2 hours. Lower velocity values are 
corresponding to low stage indicating the lean period. 
Higher velocity values indicate higher stage periods.As 

shown in Figure 3a, increase in average channel velocity 
causes a significant increase in the peak of hydrograph 
(QP) with less time to peak (tP). This finding is in good 
agreement with that obtained by Kilgore (1997) and Jain et 
al. (2003). 
     Because there is a good deal of uncertainty in the 
estimate of the rainfall excess intensity, the effects of 
different rainfall excess intensities were investigated by 
allowing the intensity to vary from 0.03 cm/hr to 0.15 
cm/hr. As the intensity of rainfall excess increased, the 
resulting hydrographs showed less attenuation and a 
higher, faster peak flow rate (see Fig. 3b). 
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Table 2. Hydrograph dimensions in SCS, Snyder and Triangle methods in Varband river basin 
Date Methods 

Flood SCS Snyder Triangle 
Qp(m3/s) tp(hr) Qp(m3/s) tp(hr) Qp(m3/s) tp(hr) Qp(m3/s) tp(hr) 

1991/05/12 12.10 8.30 18.33 5.69 17.33 9.67 17.83 5.69 
1992/06/20 12.55 8.10 3.35 3.14 2.35 5.17 2.85 3.14 
1993/06/04 11.70 6.50 6.35 3.49 2.35 5.17 5.85 3.49 
1994/03/27 2.12 8.20 19.13 5.32 1.81 8.92 18.63 5.32 
1994/07/22 3.89 5.70 17.49 4.13 2.04 7.05 21.00 4.13 
1995/08/27 5.81 5.84 3.35 3.71 2.35 5.17 2.85 3.71 
1996/07/02 2.85 5.90 3.47 4.50 1.94 7.79 4.97 4.50 
1996/07/12 1.75 6.11 5.21 3.34 2.32 5.36 6.71 3.34 
1999/05/10 1.90 6.23 8.91 4.64 2.19 6.11 9.41 4.65 
2001/09/26 11.50 4.65 3.35 2.94 2.35 5.17 2.85 2.95 
2002/08/20 1.86 4.53 5.22 4.60 2.22 5.92 6.72 4.60 
2003/07/07 1.38 6.24 23.22 4.77 2.22 5.92 22.72 4.77 
2004/06/20 3.30 8.88 16.03 4.94 2.10 6.67 21.53 4.94 
2004/09/20 3.66 5.94 3.33 2.64 2.33 5.28 2.83 2.64 
2005/04/30 13.05 6.87 5.35 3.35 2.35 5.17 4.85 3.35 
2005/07/12 10.68 5.47 14.00 4.75 1.90 8.17 19.50 4.75 
2005/09/21 1.68 6.31 6.66 7.44 1.66 10.42 6.15 7.44 
2006/07/02 1.90 5.21 3.43 4.10 2.43 4.79 2.93 4.10 
2006/08/05 2.20 5.70 3.22 4.28 2.22 5.92 3.72 4.28 
2007/08/08 8.30 6.13 3.43 3.14 2.43 4.76 2.93 3.14 
2007/09/02 2.04 5.76 18.00 4.63 1.90 8.17 19.50 4.63 

 
Table 3. Amounts of (MSE) and (MRE) for Varband river basin 

Event Geomorphologic Snyder SCS Triangular 
1991/05/12 0.08 27.35 38.81 32.83 
1992/06/20 0.01 0.45 2.80 1.38 
1993/06/04 0.06 10.97 18.60 7.91 
1994/03/27 0.02 31.13 43.28 36.95 
1994/07/22 0.31 33.52 33.52 39.56 
1995/08/27 0.53 0.24 0.255 3.04 
1996/07/02 0.04 5.54 1.83 8.15 
1996/07/12 0.73 5.38 1.74 7.95 
1999/05/10 0.44 9.65 9.65 13.01 
2001/09/26 0.02 0.36 2.57 1.22 
2002/08/20 0.01 6.59 2.45 9.40 
2003/07/07 1.19 115.07 137.52 52.23 
2004/06/20 0.95 18.99 28.71 78.47 
2004/09/20 0.01 0.19 2.058 0.87 
2005/04/30 0.02 4.64 9.96 7.05 
2005/07/12 0.030 22.14 32.5 27.09 
2005/09/21 0.03 5.57 11.28 8.17 
2006/07/02 0.05 0.28 2.33 1.05 
2006/08/05 0.07 3.39 3.39 5.48 
2007/08/08 0.04 0.33 2.48 1.15 
2007/09/02 0.06 35.46 24.55 41.67 

RME 8.52 72.04 77.64 73.63 
MSE 0.21 19.63 21.37 19.11 

 
Table 4. Relative efficiency of estimator (1) to estimator (2) in estimating runoff in Varband river basin 

Estimator(2) 
Estimator(1) 

Geomorphologic Snyder SCS Triangular 

Geomorphologic 1 0.01 0.01 0.01 
Syder 91.06 1 0.91 1.02 
SCS 99.11 1.08 1 1.11 
Triangular 88.64 0.97 0.89 1 
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     As the rainfall excess intensity increased, the time to peak 
decreased from 2.5 hours to 1.5 hours. This finding is in 
agreement with that obtained by Kilgore (1997). 
     Effects of different rainfall excess durations were 
investigated by allowing the duration to vary from 2 to 8 hours. 
As the duration of rainfall excess increased, the resulting 
hydrographs showed a higher, faster peak flow rate (see Fig. 3c). 
As the rainfall excess duration increased, the time to peak 
decreased from 2.5 hours to 1.8 hours. 
     Effects of different geomorphologic ratios (RL, RAand RB) 
were investigated by allowing the geomorphologic ratios to vary 
from 1.5 to 6. Our preliminary results suggest that out of the 
three Horton morphometric ratios, RLinfluences QPand tPmost 
significantly. Our analysis predicts higher QPfor higher RL. This 
demonstrates the influence of particular morphologic parameters 
on flooding behavior of individual basins. As the length ratios 
(RL) increased, the resulting hydrographs showed a higher, faster 
peak flow rate (see Figs 3d, e, f). As the length ratioincreased, 
the timeto peak decreased from 2.5 hours to 2.1 hours. This 
finding is in agreement with that obtained by Sorman (1995) and 
Jain et al. (2003). Also, as the area ratio and the bifurcation ratio 
increased, the time to peak increased from 2.5 to 2.8 hours. 

 

     CONCLUSIONS 
     In case of outlet runoff values, all the tested methods have high 
agreement with the observed hydrograph. When the number of 
events increases, the estimation accuracy, and the efficiency and 
precision of excess water estimation increase. Our results are 
validated by comparison with the result of flood frequency analysis 
based on observed data. Due to simplicity of the proposed method 
in comparison with other methods in flood estimation and since 
lower design risk is desired, it can be used for a basin with no 
data.Compared with synthetic unit hydrographs, this method 
(GIUH) has better estimation of time to peak and peak discharge. 
Hence, the prediction performance of the developed GIUH was 
evaluated by comprising the peak discharge (Qp) and time to peak 
(tp).Compared to traditional methods, the proposed method can be 
used for precise investigation of morphogenetic characteristics and 
their effects on basin hydrology.Using the proposed method, 
contributions and participations of different tributaries to flood 
hazard in the river basin can be well understood. The effect of 
individual morphogenetic parameters on flood discharge can be 
provided by the proposed method.In order to identify the input 
parameters that had the biggest impact on the GIUH model, a series 
of sensitivity analyses were performed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3. Sensitivity of model response to variations. 

 

(a) (b) 

(c) (d) 

(e) (f) 
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     The channel velocity and rainfall excess intensity had the 
biggest influence on the peak flow rate. Also the channel 
velocity and rainfall excess intensity had the greatest effect on 
the time to peak prediction. When a sensitivity analysis was 
performed, the channel velocity had the most influence over 
the time to peak. It appeared that changes in channel velocity 
affected the time to peak to a much greater extent than the 
peak flow rate. The higher the channel velocity, the lower the 
cumulative travel time and eventually the lower the time to 
peak. On the other hand, changes in the overland flow velocity 
had more impact on the peak flow rate than on the time to 
peak. Hence, it is worth mentioning that the geomorphologic 
unit hydrograph is not linear because its main characteristics, 
Qp and tp vary with the velocity V of the main river course. 
The effect of velocity on GIUH reflects the dynamics of 
hydrological response of basin. 
     Excess rainfall intensity was found to have a big impact on 
both the time to peak flow rate and the peak flow rate. 
Increasing the excess rainfall intensity caused an earlier and 
larger peak flow rate. The rainfall excess intensity is an 
important parameter for estimating the peak flow rate and the 
time to peak. Care should be taken when selecting a technique 
to estimate the rainfall excess. 
     Length ratio (RL) is an important parameter for estimating 
the peak flow rate and the time to peak in the GIUH model. 
The length ratio significantly influenced the hydrologic 
response of the study basin. Area ratio (RA) and bifurcation 
ratio (RB) are important parameters only for estimating the 
time to peak in the GIUH model. Variations in GIUH 
parameters with respect to velocity reflect the dynamic 
behavior of the hydrological response of Varband river basin 
in different periods.The developed model when applied to 
predict storm runoff on Varband river basin, performed well 
as it yielded the model estimated values in reasonably close 
agreement to the corresponding observed values. 
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ABSTRACT: Rutting is one of the most important deteriorations in flexible pavements which a significant amount of maintenance 
and rehabilitation funds are consumed for repairing it annually. On the other hand lack of a simple test to determine specimen 
resistance to permanent deformation as the main reason for asphalt rutting is sensible in Superpave first level mix design which owes 
considerable advantages in comparison with the marshall method. Prevalent methods of evaluating rutting potential of asphalt 
mixtures are usually expensive and time consuming. Mentioned parameters illustrates the necessity of developing a simple method, 
not only having fine precision but also be able to predict specimens rutting performance in the short term in laboratory. In this 
research two types of aggregates (silica and calcareous base), two types of gradation, two types of bitumen, two types of filler and 
three bitumen contents were used to prepare specimens. After modeling gyratory shear stress, the model and gyratory compaction 
slope parameters were used to develop two mathematical models to estimate specimen wheel Track apparatus rut depth. These 
models were validated using ANN and GA and make it possible to evaluate rutting potential while preparing specimens in laboratory 
to determine optimum bitumen content. Hence not only expensive instruments for rutting test aren’t necessary but a considerable 
reduction in mix design procedure time is gained. 
 [Hassan Ziari, Hassan Divandari , Hamid Behbahani and Mamoud Ameri. Developing a Forecasting Model for Asphalt 
Rutting Potential Using Gyratory Compactor Parameters. Life Sci J 2012;9(4);4140-4149]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 616 
Keywords: Rutting, Gyratory Compaction Machine, Wheel Track Apparatus, Shear Stress Curve 
 
 

1. Introduction 

A rut is a surface depression in the wheel path due to cumulative 
permanent deformations which can lead to pavement drainage 
capacity reduction, hydroplaning, raise in deterioration rate due to 
moisture and increase in fatigue cracking of flexible pavements as 
a result of thickness reduction in rutted location [1]. Rutting could 
be a result of mixture volume reduction (pavement consolidation 
due to traffic (figure 1)), asphalt permanent deformation in a 
constant volume (plastic deformations as a result of shear stresses 
in asphalt mixtures (figure 2)) or a combination of these reasons 
[2]. Among different layers exposed to rutting, asphalt layer owes 
high share, hence noticing permanent deformations of asphalt 
mixtures because of low shear stress is an important issue in 
presenting the appropriate mix design procedure [3]. 
Different researches used various methods to evaluate asphalt 
mixtures rutting potential. Dynamic creep test is used widely in 
Finland, Sweden and Australia while LCPC wheel trucker is used 
more in Austria, France, Hungary, Romania and Switzerland. 
Hamburg Wheel Tracking Device and Georgia Loaded Wheel 
Tester are used for rutting performance evaluation in many 
countries in the world. Wheel Trucker applies wheel cyclic load to 
the specimen and the rut depth is recorded after 8000 cycles in a 
specific temperature. It is proofed that rut depth is related to 
specimen shear strength inversely. Although it is a simple test, but 
it is time consuming and the instrument used for loading is 
expensive. So developing a method to determine asphalt mixture 
shear strength in less time with cheaper equipments seems 
necessary.  
2. Problem Definition 

2.1. Research Targets 
Asphalt mixtures low quality plays an important role in mixture 
rutting. Aggregates rotational or transitive movement in asphalt 
mixture due to insufficient compaction leads to permanent 

deformation occurrence along shear plates [4]. So compaction as 
the most effective parameter in aggregates structure and 
positioning in mixture has an important effect on mixture 
resistance to permanent deformation and rutting [5]. According to 
previous researches, a disadvantage of Marshall method is 
compacting procedure which doesn’t simulate real condition fine 
[6]. Gyratory Compacting Machine, the result of 40 years 
researches in rotational compacting system were used by SHRP1 in 
SUPERPAVE2 mix design procedure. This design method has 
three levels which are categorized based on traffic and load. First 
SUPERPAVE level (AASHTO MP2, PP28) is for traffic with less 
than 1000000 ESAL3 including volumetric analysis and simple 
tests [7]. This level which is noteworthy level for engineers 
because of being simple and economical consideration doesn’t 
include asphalt performance tests. To complete first level design in 
these method simple tests should be used to evaluate asphalt 
mixture workability such as rutting resistance [8]. 
In this paper it is tried to develop predicting models of rutting 
performance by preparing specimens with a wide range of 
aggregate types and gradations, bitumen types and contents and 
filler types and testing them by wheel trucker, so the mixture 
rutting performance can be predicted during mixture preparation 
before production without consuming considerable time and cost.  
2.2. Literature Review 
Lack of a test with mentioned properties to predict asphalt 
mixtures rutting strength in 1st level caused validated research 
centers such as NCHRP4 and FHWA5 and FAA6 to start a spread 

                                                
1 Strategic Highway Research Program 
2 SUPerior PERforming asphalt PAVEment 
3 Equivalent Single Axle Load 
4 National Cooperative Highway Research Program 
5 Federal Highway Administration 
6 Federal Aviation Administration 
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researches in this field [9-11]. Other studies with this target and 
using SGC output data will be mentioned in this section: 
2.2.1. Studies on Compaction Slope in SGC7 
The first idea of using compaction slope was developed for the 
first time in 2000 [12]. Later studies showed compaction slope is 
an index of aggregates internal friction [13]. So this parameter 
can’t be used singly to predict asphalt shear strength performance. 
2.2.2. Studies Considered a Specific Part of Compaction Slope 
Researches define various indexes for asphalt rutting resistance 
with studying volumetric mass against gyration curve. One of 
these parameters was TDI8 which is assumed as compaction curve 
integral from 4% to 2% voids. DEI9 was defined as 8% to 4% 
voids in mentioned curve and CEI10 as compaction start to 8% 
voids integral. Models based on these indexes were affected by 
aggregates positioning in molds greatly and wide tests showed this 
models aren’t reliable [14-15].  
2.2.3. Studies on Shear Parameters During Compaction 
Gyratory Maximum shear strength, gyration corresponding with 
maximum shear and gyratory shear slope were defined using 
gyratory shear stress curve. Studies in Florida and Michigan 
University showed although there is a relation between these 
parameter with APA11 rut depth, but developed models have no 
convenience correlation coefficient and aren’t applicable in 
practically [16]. 
2.3. Research Assumptions 
Asphalt rutting is cumulative deformation due to base and subbase 
layers consolidation, abrasion and permanent deformation in 
asphalt layer. The main reason of rutting is asphalt permanent 
deformation [17]. This parameter was studied in this research 
under 50°C temperature. Various materials, gradation, bitumen 
and filler were used in this study to increase applicability of 
research results.  
3. Methodology 
3.1. Materials Selection and Related Tests 
Rudehen Asbcheran mine (east of Tehran) and Rivand mine 
(Sabzevar) were used for limestone aggregates and silica 
aggregates source respectively. Minimum Percentage of Fracture, 
Maximum Abrasion, Maximum Water Absorption, Minimum 
Adhesion in Bitumen-Aggregate System, Minimum Sand 
Equivalent and Minimum Sulfate Soundness Value tests results 
were in the standard range. Saveh mine rock powder and Qom 
limestone powder passed from 0.075mm sieve were used as two 
filler types in specimen preparation procedure. PI and Hydrometry 
test results located in standard range either. Bitumen was supplied 
from Pasargad Oil Company in tow types of 60-70 and 85-100. 
Penetration, Saybolt Forol Viscosity, Softening Point, Ignition 
Point, Specific Gravity, Weight Loss and Ductility performed for 
both types and results passed Code234 (Iranian Pavement Code 
[18]) requirements.  
3.2. Optimum Bitumen Content Determination 
3.2.1. Gradation  
Middle range of number 4 and 5 continuous gradations were used 
according to table 1 [18]. 
3.2.2. OBC Determination and Specimen Naming 
Since various types of gradation, filler, bitumen and aggregates, 
288 specimens were prepared for OBC using marshal method and 
finally 16 bitumen contents were determined as table 2. 
Combination of two letters and two numbers was used for 
specimen naming. From left to right, first character shows 
aggregate type (S for silica base aggregate and A for limestone 
base aggregate), second character is a number shows gradation 

                                                
7 Superpave Gyratory Compactor 
8 Terminal Densification Index 
9 Densification Energy Index 
10 Compaction Energy Index 
11 Asphalt Pavement Analyzer 

number (4 for gradation number 4 and 5 for gradation number 5), 
third character is the filler type (P for rock powder and A for 
limestone powder) and the forth character is the bitumen type (6 
for 60-70 bitumen and 8 for 85-100 bitumen).  
3.3. Preparing Specimens for Tests 
3.3.1. Choosing Gyration Number  
Gyratory Compaction Machine was used for compacting 
specimens. 8, 95 and 150 gyrations were chosen for Nini, Ndes and 
Nmax respectively according to table 3 for ESAL equal to 106. 
3.3.2. Determining Number of Specimens for Research 
To perform rutting test, due to various parameters, 144 specimens 
were prepared totally with OBC, 0.5% less and 0.5% more 
bitumen content with SGC. To validate test results 3 specimens 
were made for each similar condition.  
 
3.4. Gyratory Parameters 
3.4.1. Shear Stress Modeling Parameters 
Shear stress versus gyration number is one of the output curves of 
gyratory compactor. To gain more parameters from gyratory 
output curves and since it is proofed shear stress is related to 
rutting inversely, gyratory shear stress were modeled versus 
gyration number as independent parameter. Following logarithmic 
model seemed to be the best models after testing all models: 
GS = K1 Ln(N) + K2             (1)                                                                                                 
In which Gs is gyratory shear stress in a defined N. 
Graphs such as figure 3 were drawn for all 144 specimens and the 
result of modeling is shown in table 4. As it is clear in this table 
more than 96.5% of models have more than 75% correlation 
coefficient. 
Maximum shear (Sm) is the other variable which can be 
determined by the presented model except K1 and K2. 
3.4.2. Compaction Slope Parameter 
One of the parameters measured by gyratory in each cycle is 
specimen height. Since specimen height is distinguish in each 
cycle and constant specimen weight and specimen cross section, 
compaction slope can be determined using eq. (2). Studies showed 
compaction slope is related to aggregates internal friction directly 
[19]. So it can be effective in mixtures shear strength: 

100*
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%G(mm),Ndes and %G(mm),Nini: Asphalt mixture maximum specific 
gravity in initial gyration and design gyration respectively, 
hini and hdes: Specimen height in Nini and Ndes during compaction 
respectively, 
Gmb and Gmm: Bulk and maximum specific gravity respectively. 
 
3.4.3. Other Parameters 
Other parameters like air voids in initial and design gyration (Vaini 
and Vades), gyration number in which maximum shear stress is 
given (N-Sm), Voids in mineral aggregates (VMA), height and 
density variations were determined for each specimens which only 
K, K2 and Sm introduced as effective parameters in sensitivity 
analysis. 
3.5. Rutting Test 
Rutting test was performed for each specimen in 50°C, under 
700kpa pressure and 60 loads per second as loading rate and the 
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rut depth after 8000 cycles were recorded. The results could be 
seen in table 5. 
4. Presenting Laboratory Model 
4.1. Developing a Model using SPSS 19 
Predicting a variable behavior using other variables behaviors is 
the target of regression. It means to recognize the relation between 
effective parameters (x) and affected parameters (y) and to ensure 
a meaningful correlation between variables and finally to estimate 
a variable using another one. Correlation Coefficient (R2) is a 
parameter which illustrates a relation between model results and 
actual results. Two assumptions are considered in regression as H0 
and H1:  
H0: R=0 and H1: R≠0      (5) 
                                                                                                                    
H0 assumption should be rejected using sig F change coefficient. 
Whatever this coefficient is less, R2 meaningfulness is more and so 
the model is more validated. This coefficient should be less than 
0.05 since reliability is considered as 95% in this model. Statistical 
analysis results of 144 data series in SPSS 19 is listed in table 6 
and two models were gained as following: 
4.1.1. Model Number 1 
 According to tables 7 and 8, eq. (6) is the output model: 
 
WT = 0/009 K2 – 0/285 K    (6)                                                                                                                
In which: 
WT: Rut depth of Wheel Trucker, mm 
K: Gyratory Compaction Slope from eq. (2) 
K2: Gyratory Shear Stress Curve Y-Intersect from eq. (1) 
As it is obvious from tables 7 and 8, R2 is 0.921 for this model 
which is meaningful in 95% reliability level. 
4.1.2. Model Number 2 
According to tables 9 and 10, eq. (7) is determined: 
   
WT = -0/376 K + 0/008 Sm   (7)                                                                                                                                                                    
In which: 
WT: Rut depth of wheel Trucker, mm 
K: Gyratory Compaction Slope from eq. (2) 
Sm: Maximum Shear Stress in Gyratory Curve 
As it is obvious from tables 9 and 10, R2 is 0.92 for this model 
which is meaningful in 95% reliability level. 
4.2. Validating the models using ANN 
ANN12 is a simulation of brain nerve and has learning, 
generalization, and decision making power like human’s brain. In 
designing the network, after defining a dynamic system 
mechanism, the model is trained and system mechanism is saved 
in model memory, so this memory is used to estimate new cases. 
Neural networks have been used in various aspects of pavement 
engineering such as estimating asphalt dynamic and elasticity 
modulus [20-21], bitumen properties effect on asphalt features 
[22] and Mixture Compaction Quality Control [23]. 
A neural network is composed from several processors which are 
called neurons or nodes. Each neuron is connected to other 
neurons with oriented lines having specific weight. Weight shows 
the amount of information used by network to solve the problem. 
Neurons are organized in groups called layers. Generally there are 
two layers to connect network with out of it as input layer (to get 
input data) and output layer to transfer answers out of network. 
Other layers between these two layers are called hidden layers. 
Network input and output layer number depends on dependent and 
independent variables of the desired relation respectively. Both 
models in this paper have two independent variables and one 
dependent variable, so the network in both of them has two input 
neurons and one output neuron (figure 4). 
Figure 5 shows input (I) and output (O) and a hidden neuron 
structure. B and w parameters could be set up and f function type 

                                                
12 Artificial Neural Network 

is selected by designer so the neuron output is desired. 
Determining b and w for total network is called network training. 
Network output is compared with actual observations and error is 
calculated in training process. Coefficients are modified based on 
this error. Whatever root mean square error (RMSE) is closer to 
zero, error is less, so the model is better. 
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MATLAB 2008 software was use for coding the network. About 
67% of data were used for training the network after normalizing 
by eq. (10) and remained data were used for validation. 
X n = (x – x min) / (x max – x min)      0 ≤ Xn ≤ 1                                                                                 
(10) 
4.2.1. Neural Network results for model number 1 (WT=0.009K2-
0.285K) 
Considering two neurons in input layer and one in output and 
using 5, 10, 15 and 20 neurons in median layers, results were 
obtained as table 11 and figure 6. R2 were determined as 0.8578 in 
best structure in validation phase as it is stated in table. 
4.2.2. Neural Network results for model number 2 (WT=-
0.376K+0.008Sm) 
Neurons and layers number were assumed as the network for 
model number 1 and the results are illustrated in table 12 and 
figure 7. R2 was determined as 0.8846 in best structure in 
validation phase as it is clear in table. 
4.3. Validating models Using GA 
Genetic Algorithm (GA) is a method of optimizing and validating 
data which using a natural inception performs based on evolution 
principle (Survival of the fittest). GA applies survival fittest rule 
on a set of solutions to obtain better answers. Better estimations of 
solutions are calculated using a selection process proportional to 
answer costs in each generation and reproduction selected answers 
with functions imitated from natural genetic. Hence the new 
generation is more compatible with problem condition after this 
process. Independent variables should be determined such that less 
variation existed between actual answer and estimated answer of 
dependent variable of that model in each step of evolution (figure 
8). MATLAB 2008 software was used for coding and Excel 2007 
for comparing the results in this study. 
3.4.1. GA results for model number 1 (WT=0.009K2-0.285K) 
As it is illustrated in figure 9, 0.965 is obtained as determination 
coefficient for this model. 
3.4.2. GA results for model number 2 (WT=-0.376K+0.008Sm) 
As it is illustrated in figure 10, 0.8575 is obtained as determination 
coefficient. 
5. Conclusion 
One of the most important consequences of this study is shear 
stress modeling versus gyration number. It was proofed that 
logarithmic model results in the best trend. This curve has two 
main parts. The first part can be named as compaction phase, 
which has an intense slope. Shear stress variation in this part is 
more than condensation part. Voids variation of first part is more 
that the second one too. Two models for predicting rut depth were 
presented using Y-Intercept of this relation, compaction slope and 
maximum shear stress. Compaction slope coefficient is negative in 
both of the models. In other words specimens with more 
compaction slope are more resisted to rutting which is due to more 
internal friction and structural establishment of them. Maximum 
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shear stress positive coefficient and shear stress curve intercept of 
these models states that asphalt mixtures with more shear stress in 
compaction phase are exposed to rutting more. Simply means 
more shear stress in condensation phase in comparison with 
compaction phase shows more shear strength of the mixture. 
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8. Tables 
Table 1. Aggregates gradation for Binder and Topka layers [18] 

 
 
 
Table 2. Determined OBC for 16 various asphalt mixture combination 

A5A8 A5A6 A4A8 A4A6 A5P8 A5P6 A4P8 A4P6 Limestone Specimen Specification 

6.00 6.24 5.90 6.16 5.80 5.92 5.70 5.81 OBC 

S5A8 S5A6 S4A8 S4A6 S5P8 S5P6 S4P8 S4P6 Silica Specimen Specification 

5.25 5.45 5.15 5.40 5.02 5.24 4.96 5.05 OBC 

 
Table 3. Nini, Ndes and Nmax in SGC 

 
 
 
Table 4. Determining Correlation Coefficient of presented model for all gyratory shear stress curves 
 (144 specimens) 

Total 
Correlation Coefficient (R2) 

<75 80-75 85-80 90-85 95-90 100-95 R2 Range 

144 5 5 11 10 34 79 Number of Specimens 

100 3.47 3.47 7.64 6.94 23.61 54.86 Percent 
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Table 5. Gyratory compactor and rutting test results for 144 specimen 
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Table 6. Parameters statistical analysis in SPSS 19 results 

 N Range Minimum Maximum Mean Std. Deviation Variance 

WT 144 12.82 0.45 13.27 5.1768 2.32230 5.393 

k 144 5.59 6.08 11.67 8.3197 1.34949 1.821 

k1 144 57.46 18.22 75.68 47.6105 9.78674 95.780 

k2 144 305.65 621.48 927.13 809.1351 58.07185 3372.339 

Sm 144 328.00 813.00 1141.00 1018.2569 69.97280 4896.192 

        
 
Table 7. Model Number 1 statistical specification summary 

Model R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

Change Statistics 
Sig. F Change 

1 0.921 0.848 0.845 2.22973 0.000 
 
 
Table 8. Model Number 1 independent parameters coefficients 

Model 

Un standardized 
Coefficients 

Standardized 
Coefficients 

T Sig. 

0.95 % Confidence Interval 
for B 

B Std. Error Beta Lower Bound Upper 
Bound 

1 k -0.285 0.114 -0.423 -2.493 0.014 -0.511 -0.059 
k2 0.009 0.001 1.332 7.846 0.000 0.007 0.012 

 
Table 9. Model Number 2 statistical specification summary 

Model R R Square Adjusted R 
Square Std. Error of the Estimate 

Change Statistics 
Sig. F Change 

2 0.920 .847 0.845 2.23541 0.847 
 
 

Table 10. Model Number 2 independent parameters coefficients 

Model 

Un standardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

0.95% Confidence 
Interval for B 

B Std. Error Beta Lower Bound Upper 
Bound 

2 
k -0.376 0.127 -0.559 -2.967 0.004 -0.626 -0.125 

Sm 0.008 0.001 1.465 7.780 0.000 0.006 0.010 
 
 
Table 11. Neural Network Run Output for Model Number 1 (for 5, 10, 15 and 20 neurons in a hidden layer) 

Validation Phase Training Phase 
Neural Network Structure 

R2 RMSE R2 

0.5411 0.0192 0.6403 2-5-1 
0.7509 0.0120 0.7942 2-10-1 
0.8438 0.0091 0.8491 2-15-1 
0.8578 0.0085 08698 2-20-1 

 
Table 12. Neural Network Run Output for Model Number 2 (for 5, 10, 15 and 20 neurons in a hidden layer) 

Validation Phase Training Phase 
Neural Network Structure 

R2 RMSE R2 

0.4578 0.0197 0.6282 2-5-1 
0.5985 0.0171 0.7892 2-10-1 
0.7809 0.0112 0.8595 2-15-1 
0.8846 0.0085 0.8900 2-20-1 
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9. Figures 
 

 
Fig 1. Rutting due to underneath layer deformation 

 
Fig 2. Rutting in asphalt layer due to lack of shear strength 
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Figure 3. Shear stress modeling versus gyration number (for one of the limestone specimens, gradation number 4, rock powder as the 
filler and 60-70 bitumen) 
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Figure 4. ANN Layers 

 
Figure 5. Neural Network Architecture 
 

 
Figure 6. 1-20-2 structure curve in validation phase of model number 1 (best structure with R2=0.8578) 
 

 
Figure 7. 1-20-2 structure curve in validation phase of model number 2 (best structure with R2=0.8846) 
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Fig 8. Applied GA Flowchart 
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Fig 9. a) Regression on actual and estimated values of model number 1, b) Comparison between actual and estimated values of 
model number 1 during evolution 
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Fig 10. a) Regression on actual and estimated values of model number 2, b) Comparison between actual and estimated values of 
model number 2 during evolution 
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Abstract: Increasing mental health is one of the main components in the process of raising the quality of university 
education. Considering this issue provides mental health in society. Male and female students’ Pathology is a new 
discussion that has recently been considered in universities. Psychological and emotional problems, educational 
problems and educational failure, the establishment of poor intellectual and political factions, drug addiction and 
other possible injuries must be needed to attention. Such damage has suffered enormous material and spiritual to the 
education and the university’s environment, and it can convert safe and scientific area of university to inappropriate 
and unsafe. The aim of this study is to analyze and compare the mental health and happiness, achievement 
motivation and academic success of boys and girls students. The results show that According to the problems, 
difficulties and possible damage associated with male students, they don’t have similar conditions with girls’ 
students in terms of mental health and happiness, achievement motivation and academic success. So it will have 
more problems in different aspects of psychological trauma, social, educational and political. 
 [Zahra Houshmand Neghabi and Sudabeh Morshedian Rafiee . Relationship between mental health and 
happiness, achievement motivation and academic success of male and female students of Islamshahr Azad 
University. Life Sci J 2012;9(4):4150-4153]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 617 
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1. Introduction 

The trend of mental health and considering this issue as 
a major factor in university is not only a matter on 
campus that couldn’t be solved with just a few 
solutions, but also all factors involved in the University 
such as Professors, administrators, govern behavior of 
natural and mental environment, parents and most 
importantly the student himself must pay attention to 
this matter in a continuous interaction. If we don’t 
consider creating a platform in university to promote the 
mental health, both students and ultimately society will 
suffer irreparable harm. Human is Complex with many 
different aspects that his life will be sustained in relating 
to relative balance of the different dimensions (Wells & 
Hatton, 2004). One of these dimensions is mental health 
that the workbook of World Health Organization 
defines it as follow:  
Mental health is the perfect condition of welfare and 
Biological- mental and social prosperity, and the 
absence of this is not disease or disability. Also, mental 
health in its general concept is defined as having 
thought’s health, mental balance and positive 
psychological characteristics and it is necessary to clear 
the ways to achieve mind and spirit health for Individual 

and social growth and evolution of human. Also, in its 
specialized concept is a field of health care that 
educated people with specific skills and experience, by 
adopting scientific methods, teach it to people (Mellings 
& Alden, 2000). 
The meaning of mental health is the prevention of 
mental disorders. The prevention in its wide sense is to 
create factors and circumstances that is the complement 
of health and norm life and for this reason the treatment 
of mental disorders is as a part of this activity. One of 
the most important factors associated with mental health 
is happiness (Skitka, 2002). 
The main objective of the study is to investigate the 
relationship between mental health and happiness, 
achievement motivation and academic success among 
male and female students of ISLAMSHAR Azad 
University of Tehran. The Secondary objectives of this 
study are as follow: 

1- Identifying the effective factors of students’ 
mental health. 

2- Primary prevention in mental health (i.e. 
preventing from damage and malicious threats 
such as depression, anxiety, anger and 
loneliness). 
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2. Literature review 

Effective factors in students’ mental health 
Mental health is influenced by many factors that are not 
inevitable and can’t be separated, although they have 
been considered individually. This means that balance 
mental of people in individual factors or environmental 
conditions as interaction factors, can be changed, and if 
the influence of these factors to be more, the impact and 
threat will be more (Lobban et. al, 2002). Factors such 
as; not satisfied expectations, frustration, stress, 
learning, social problems and social media and…, are 
the most important factors affecting mental health. 
Most psychiatrist, consider the ability of adaptation, 
flexibility in fair and reasonable judging in the face of 
deprivation and pressures as mental health criteria 
(Zohar, 1991). The concept of achievement need was 
introduced for the first time by Murray in 1938 (Meehl, 
1992). According to Murray achievement need is; trying 
to succeed in any situation, so that its performance 
could be evaluated, according to some high standards. 
This concept means motivation in deals with some 
significant obstacles and fight against what is known 
difficult. 
Mental health is essential and includes all aspects of 
everyday life, school, university, work, and what should 
be considered in mental health are competence, 
personality and human dignity and whenever these 
components don’t be considered, emotional balance and 
Human Relations improvement doesn’t give us its main 
meaning among us (Flavell  & Miller, 1998). Another 
point in this definition is that the creation of mental 
health, is not in decreasing of disease symptoms, but is 
in creating of potential, physical and mental ability to 
cope with stress, caused by social life, that is so 
important, and create fertility and coordination for 
society and economy. 
Ankstion in 1964 extended the concept of achievement 
motivation. Ankstion believes that difference in 
required to progress between individuals can be 
explained by disagrees’ need like the assumption of a 
need to avoid failure. According to Ankstion, some 
people are successful oriented and some of them are 
anxious, because of failure.  Ankstion believes that the 
desire to achieve success is affected by the probability 
of success and its gravity.  
Research hypothesis 

1- Mental health of male students in compared to 
female students is significantly lower. 

2- Achievement motivation of male students in 
compared to female students is significantly 
lower. 

3- Educational performance of male students in 
compared to female students is significantly 
lower. 

 
3. Methodology 

This study is a descriptive comparison. The statistical 
population of this study is included all male and female 
students enrolled in the College of ISLAMSHAR 
(Tehran unit), comprise from 2011 to 2012 academic 
year, that have studied at least two halves of the 
academic year. The statistical sample are (N = 200) of 
male and female students that were studying in College 
of ISLAMSHAR (Tehran unit), that were selected. 
Various tools were used for data collection, including: 

1- General Health Questionnaire (GHQ); This 
questionnaire has 28 questions that were 
formulated in 1979 by Goldberg & Hiller, 
which has four sub-scales: 1- somatic 
symptoms, 2-  Anxiety Symptoms, 3- social 
function, and 4- depression Symptoms. 

2- Achievement motivation test (ACMT); This 
test has a 50 three choice question and is based 
on sentence completion method that means the 
respondent after reading an incomplete 
sentence must complete the sentence with half 
of three options. 

3- In addition, the performance of male and 
female students was computed on the basis of 
their scores on the questionnaire were asked. 

Reliability and validity of the test instrument 
Cronbach's alpha coefficient for General Health 
Questionnaire reliability is 0.91. According to the 
Dadsetan the Cronbach's alpha coefficient for 
Achievement motivation test is 0.76 and Reliability was 
calculated by the Guttman and Spearman Brown 
method is also 63%. 

4. Results 

According to the information obtained by distributed 
questionnaire, psychological problems of male and 
female students are as table 1: 
Table 1; Frequency distribution of male and female 
students’ psychological problems 

Variable Male Female 
Frequency % Frequency % 

Depression 58 0.22 39 0.26 
Anxiety 67 0.26 34 0.23 
Impaired 
social 
interaction 

15 0.06 3 0.02 

Somatization 27 0.10 17 0.11 
Lack of 
mental health 39 0.15 24 0.16 
Low 
Achievement 
Motivation 

10 0.04 3 0.02 

Educational 
performance 46 0.18 31 0.21 
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The results of chi-square test show that the anxiety, 
depression, somatic complaints, and impaired social 
interactions in male students were significantly more 
than female students. Also, the educational performance 
of female students is more than male students and 
Achievement motivation of male students is lower than 
female students (see table 2). 
Table 2; the results of 2  test 

Variable Group 2 SD df t(p) 

Depression Male  4.47 4.85 97 2.99(<0.01) Female  3.28 2.05 

Anxiety Male  5.5 3.8 97 2.88(<0.01) Female  4.13 2.53 
Impaired 
social 
interaction 

Male 5.93 2.8 
97 3.07(<0.01) Female 4.12 3.23 

Somatization Male  6.51 3.27 97 4.39(<0.01) Female  4.71 2.21 
Lack of 
mental health 

Male  28.71 9.74 97 2.82(<0.01) Female  24.31 11.47 
Low 
Achievement 
Motivation 

Male 20.82 5.78 
97 2.75(<0.01) Female 18.36 4.8 

Educational 
performance 

Male 14.33 0.98 97 3.21(<0.01) Female 15.84 1.3 

As can be seen in table 2, T-test results show that the 
mean of each variable of anxiety, depression, 
somatization and abnormal social interaction in male 
students is more severely than female students. The 
results also show that achievement motivation and 
academic performance of male students is significantly 
lower than female students (p<0.01). 
According to table 3 happiness comparisons of male 
and female students show that there is no significant 
difference between male and female students’ 
happiness. 
Table 3; happiness T-test scores of male and female 
students 

Group Frequency Mean SD df t Sig 
Female  50 111.64 18.26 98 0.58 P<0.05Male 50 109.78 12.88 0.58 
Dependent variable= Happiness N=100 

Data analysis shows that there is a significant 
relationship between mental health and happiness. 
Therefore, if a person has a higher mental health, the 
rate of his happiness will increase and also, Person's 
happiness will bring higher mental health for him or 
her. In explaining these findings, we see that, usually 
people are looking for happiness and happiness is more 
important in people's lives, while the experience of 
stress, significantly lead to reduce happiness; it means 

that if a person experience more stress, the level of his 
happiness will be reduced and mental health will be 
threatened, and by increasing psychological health, high 
levels of self-efficacy and sense of happiness will be 
increased (Hartman, 2001). 
Also a Significant relationship between happiness and 
psychosomatic symptoms is considered. This is a reason 
that psychologists want to understand the causes of 
happiness and its related processes. Mental health is one 
of the issues that its relationship happiness can be useful 
in defining happiness dimensions. 
In fact, with increasing happiness, not only mental 
health will increase, but also Life been sweeter and 
more suitable platform for the growth and prosperity 
and ability of people in the various fields such as 
efficient and effective interpersonal relationships, life 
satisfaction and job satisfaction will be provided. 

5. Conclusion

Today, according to the importance trend of creating 
healthy social, cultural and educational spaces in 
developed and developing countries communities or the 
countries those are passing from traditional to the 
modern industrial era, it seen necessary that various 
Institutions and organs provide development facilities in 
different layers of society to attain the great goals that 
one of the most important of these facilities is supplying 
mental health is individual and society. Now 
considering the importance of addressing mental health 
issues in today's young people living of society will be 
underlying the formation of the future with the lower 
problems. 
However a person is closer to his human nature, 
therefore he or she can be closer to his mental health. 
One of the goals of mental health is creating the best 
and most desirable form of social behavior through the 
utilization of the innate talents for normal life and 
prevents mental illness. The results also show that the 
mental health of female students is significantly more 
than male students (p<0.01). As observed above, the 
psychological problems of male students are 
significantly more than female students (p<0.01). Also 
the mean of scores academic performance and 
achievement motivation variables of male students 
significantly lower than female students. According to 
these findings, the study confirmed all three hypotheses. 
The psychological and educational problems of male 
student can be due to the stress caused by educational 
expenses and fees, the sense of difference and 
discrimination in terms of educational facilities, welfare 
and negative self-evaluation and inappropriate 
comparison with female students. 
Influence of principles and religious it is not only 
spiritual aspects, but also it affects the type of person's 
thinking, social life and relationships, physical and 
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mental health. Studies show that people who believed 
the origin (believe in God), regardless of religion, have 
healthier thought and behavior than those who without a 
belief or weak faith (Sewanson, 1990). 
Therefore, students need to be taught somehow to 
improve environmental, social and also educational 
religious needs especially about their life skills and 
equipped them against malicious threats and 
vulnerabilities (drug abuse, delinquency, depression, 
anxiety, etc.), in order to pass this period when face 
with these problems, be able to react effectively. 
Research limitation and practical recommendations 
Gathering information through the questionnaire and the 
lack of cooperation of some students were the 
limitations of this study. 

Providing counseling and support services for male 
students, Taking independent dormitory environment 
for them, Identifying psychological problems through 
core counseling in university, constitute training 
workshops in the field of mental health are the 
recommendations of this research. 
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and had significant relation with all the growth indexes. Differently, the effect of rates of credits on the number of 
staff revealed negative relationship. 
 [Roghayyeh Afshari, Farzad Sattari Ardabili and Samad Ali. Do Government financial and tax policy affect 
SME’s growth? Life Sci J 2012;9(4):4154-4159]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 618 
 
1. Introduction 
Small and medium sized enterprises (SME) have 
competitive privilege for a state or even a geographical 
area (Mertins, et al; 2006) and have gained considerable 
attention in today’s world economy. 
Their efficient allocation of resources work force, 
assets/ capital and technology in the form of synergy 
can perform a major role in economy development  
It is generally a matter of debate that empirical surveys 
are not adequate in taking small and medium enterprises 
into account (Barnes, 2002; Metts, 2007), though SMEs 
are exteremely important for economics and its 
development (Ebrahim et al., 2009; Ghaderi, et al., 
2010); Moreover, there are a small number of empirical 
research studies focused on understanding the impact of 
managerial background and  perception  of performance 
and the degree to which smaller firms are affected by 
the strategy awareness of entrepreneurs (Karami et al., 
2006). Facing incremental competitive pressure due to 
globalization, as well as increased quality and service 
requirements from their customers (Underdown and 
Talluri, 2002), small- and medium-sized manufacturers 
must increase their productivity and their 
competitiveness in order to survive and prosper, even if 
they do not intend to become “world class” enterprises. 
Nevertheless, for SMEs it will be difficult to overcome 
these challenges mainly due to lack of the internal 
human resources and the traditional culture of poor 
investment in education and training (Matlay and 
Hyland, 1999). The SMEs have specific needs, usually 
more technological and/or organizational based 
(Mesquita et al., 2000). 

This paper shows that governmental strategy allows for 
conceiving concentrated growth of SMEs. 
 
2- SMEs Growth: 
 2.1 Meanings of growth 
The enterprise growth is used to describe a development 
process of enterprise from small to big and from weak 
to strong. The meanings of development exceeds the 
meanings of growth, and it includes not only the growth 
process of things, but the generation stage growing out 
of nothing before growth and the periodic process of the 
stage, i.e. the cycle process going round and round. 
However, the enterprise growth is a complex adjustment 
process which is different to the simple scale extension. 
It takes the balance adjustments of various relations in 
the interior and the exterior of the enterprise as the 
essential character, and it is the process of balanced 
development from unbalance to balance, and from 
lower balance to higher balance.  
Therefore, the concept of enterprise growth denotes the 
development process that an enterprise goes through to 
maintain balanced and stable growth in total 
performance level (including output, sales volume, 
profit and asset growth) or to realize the large 
enhancement of total performance and the stage 
spanning of development quality and level (Sun, 2004; 
Mao, 2009). 
 
Li Zhicheng and Diao Zhaofeng (2003) put forward the 
concept of “enterprise growth force” (Li, 2003, P.86-
89). They thought that the enterprise growth force 
means the enterprise’s ability and potential to realize the 
extension of “quantity” and enhance the “quality” in 
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future period. They believed it could determine the 
probability and the degree of enterprise development. 
Zhang (1998) analyzed the enterprise growth from three 
angles including scale, diversification and competitive 
force. 
 
Tang Wenxian and Li Panfeng (2005) analyzed the 
development course of relative enterprise growth 
theories from three aspects including scale, knowledge 
and system, and effectively classified the relative 
enterprise growth theory (Tang, 2005, P.17-21). 
In this study, organizational growth, the dependent 
variable of the research, was measured by means of two 
indicators. The first of these, sales growth, was 
measured by asking the respondent to assess the average 
increase of sales income in recent 5 years. 
The second indicator for organizational growth was 
personnel growth, measured by the average increase of 
the number of staff in last 5 years. 
 
2.2 Tax Policy 
According to Tomlin (2008), economists argue that the 
resources smaller companies direct towards tax 
compliance are resources that could be used for 
reinvestment, facilitating future growth. Hence, there is 
a belief that taxes and a complex tax system put 
disproportionate pressure on smaller businesses. 
According to Coyne (1995), SMEs are generally more 
responsive to domestic tax incentives than large ones. 
Taxes may play a more important role in the cost 
structure of SMEs because they do not have the 
financial and human capacity to developed sophisticated 
tax avoidance strategies. 
Taxation is popular instrument used by government to 
develop SME by: 
- Improving tax environment for SME by tax reform 
and modernization of tax administration 
-Adopting taxation incentive policy to resolve bottle-
neck problem faced by SME (Yaobin, 2007) 
Shahroodi, (2010) believes that in order for a tax system 
to be efficient, the tax policy needs to be designed as 
such that the tax rates would be appropriate and 
rational, the exemptions would become lower in 
amount, the tax collection organization would be more 
efficient, the tax burden of the indigent people should 
be lighter and the fight against corruption and tax 
evasion should be much more intense. Tax policy can 
be divided in three dimensions as incentives, rates, and 
administration on SMEs.  
In sum, these findings lead us to hypothesize that 
H1: Tax incentives have direct relationship with SMEs 
growth 
H2: Tax rates have a direct relationship with SMEs 
growth 
H3: Facilitating taxation bureaucracy increases SMEs 
growth 

 
 
2.3 financial policies 
Financial barriers, which affect SMEs, include the high 
cost of credit, relatively high bank charges and fees, 
high collateral requirements, and a lack of outside 
equity and venture capital. Often, domestic banks are 
orientated to provide loans to insolvent large 
enterprises. Information asymmetries between lenders 
and borrowers make it hard for banks to determine the 
real value of a project, and lead to credit rationing 
(Barlett & Bukvic). 
As Francesca Pissarides (1998) said “credit constraints 
constitute one of the main obstacles to growth of 
SMEs”. The availability of finance is one of the most 
controversial issues in the analysis of SME problems. 
Some authors maintain that insufficient finance is not a 
fundamental obstacle to SME growth and that firms 
with good projects will always find sources of finance 
(Bratkowski, et al. 2000). Banks and financial 
institutions have had to learn about working with SMEs 
and find methods for evaluating loan applications from 
companies with little or no track records. Furthermore, 
it is a general belief that SMEs have limited access to 
capital markets, either nationally or internationally, in 
part because of the perception of higher risk, 
informational barriers and the involvement in smaller 
projects, etc. As a result, SMEs have quite often been 
unable to obtain long-term finance in the form of term 
debt and equity, and a larger part of their investments 
have traditionally been self- financed. (Nam and 
Radulescu, 2007). Hereupon we can put forward the 
following hypotheses:  
H4: interest rate of bank loan has direct relationship 
with SME growth 
H5: facilitating credit and loan borrowing has direct 
effect on SMEs growth 
H6: reducing cost of credit has direct effect on SME 
growth 
 
3. The Methodology 
The study had been undertaken in two phases. First 
phase was designed to identify the factors affecting 
growth in Ardabil. Thus, a list of 26 questions about tax, 
tariffs and governmental policy was screened out in the 
first stage. These questions were then sent to two 
identified groups for comments. The two identified 
groups were: academic researchers and government 
officers. Members of the two groups were asked to rate 
each of the 26 questions in terms of relatedness to SME 
growth, on a 5-point Likert scale ranging from 
"extremely important" to "extremely unimportant". 
After a careful screening analysis and advice from 
academic professionals, 21 of the 26 items were 
selected. These 21 items were regarded as the influential 
factors in SMEs growth in Ardabil.  
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The sample chosen in this study included SMEs CEO. 
The sample of 64 CEOs was drawn mainly from a list of 
211 SMEs CEO from a statistical databank used in the 
first phase of the study. The firms were selected from 
Ardabil province, and were located in nine cities. 
The final questionnaire for this study included two main 
sections. The first section of the questionnaire consisted 
of SMEs characteristics. The second part was obtained/ 
elicited from the first phase with 21 items about factors 
affecting growth in Ardabil region. 
This phase of the study used a questionnaire mailed to a 
random sample, designed to obtain a range of 
information on the growth of the firms, the government 
aids, the development of relations with national and 
international markets, the main developmental elements 
of the firm and its skills, and their impact on growth of 
interventions made by public authorities. In addition to 
this basic information, we decided to examine the 
growth phenomenon in more depth in order to discuss 
the variables identified and include others related to the 
personality of the entrepreneur and the environmental 
factors favorable or unfavorable to growth. To do this, 
we used the case study method, which ensured, first, 
that the right person was answering the questions and 
that we could react to his or her questions by providing 
additional details, and second, that a certain number of 
open questions were asked in order to obtain 
unexpected information in the course of the interview. 
The first section of questionnaire contained questions to 
be answered by management alone, concerning factual 
elements such as the number and type of employees, 
location, the type of products and services offered, the 
technologies used, and so on. In all, there were a total of 
35 relatively closed and detailed questions, including 
five ordinals. 
Exploratory factor analysis with VARIMAX rotation 
was used to identify factor dimensions. Only those with 

eigenvalues higher than 1.0 was considered (Kaiser, 
1958, 1974) and factor loadings of .50 were utilized for 
item inclusion.  
 
4. Results 
The aggregate of these four factors represent four 
dimensions of SME growth contributors in Ardabil. For 
each construct, the item responses were averaged to 
create a composite measure (except for the factor on 
productivity, which portrays internal effect of SMEs, 
consisting of one item only). 
Altogether these four factors represented four 
dimensions of contributors to SME growth in Ardabil. 
For each construct, the item responses were averaged to 
create a composite measure (except for the factor on 
productivity, which portrays internal effect of SMEs, 
consisting of one item only). 
The first factor was designated as bank loaning, due to 
the structure of its elements. The factor included items 
which were related to receiving loan and its proportion 
to the enterprise size. The second factor was the rate of 
credits profit. It was directly related to the amount of 
profit paid for loan, and its proportion to enterprise 
growth, it could justify over 18% of variance changes. 
The third factor denoted tax exemptions and discounts, 
and was called the propriety of tax exemptions and 
discounts. As a matter of fact, among the items which 
directly addressed exemptions, only a few ones were 
placed inside this factor, which had nothing to do with 
the amount of exemption and discounts, rather they 
reflected the proportion of these exemptions and 
discounts to growth. Finally, the fourth factor with four 
items justified totally 9% of the variance. This factor 
because of its characteristics was denominated as 
research and development incentives. 
 

 
Table 1 Results of the factor analysis (N = 64) 
                                                                    
 

 
Factor 1 

           

 
Factor 2 
 

 
Factor 3 
 

 
Factor 4 
 

Reduction of rate of offered facilities along with 
investment increase                                                                              

.550    

The conformity of the bank facilities’ rules to enterprise 
growth                                                                     

.782 

The proportion of length of credit pay off to enterprise 
growth                                                                   

.747 

facilitating the process of offering credit facilities by 
banks              
 

.616 

The rate of credit profit  paid to the banks .694      
Bank discounts on rate of offered facilities in proportion 
to enterprise growth      
                                   

 .778 

Tax exemptions in the case of increasing the personnel 
number                                                                    

  .682  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

4157 
 

Tax exemptions on imports and supply of articles and 
necessary primary materials                                        

  .565  

Discounts on tax in  the case of investment in production 
          

  .728  

tax exemptions on products’ exports                                                                                                                  .866  
The extent of financial help of government for 
supporting staff training                                             

   .583   

discounts on tax for supporting investments in research 
and development                                                    

    .712    

Final price of products compared to similar enterprises’ 
products price               

   .648 

tax exemptions on reconstruction of units     .606 

       
Eigenvalue                                                             
% of Variance explained                                     
Cronbach’s Alpha                                                 

4.504 
21.248 
.901 

3.711 
18.810 
.853 

3.584 
16.169 
.760 

2.902 
9.070 
.862 

 
The Bartlett’s test of sphericity (significance level)                                                                                .000    
The Kaiser–Meyer–Olkin measure of sampling adequacy                                                                         .544 
 
 
Note: 1) "productivity" variable was loaded into Factor 5 alone and thus was not selected as an independent factor 
with only one single item. (2) Items with a factor loading of higher than .50 are shown. Extraction method: principal 
component analysis. Rotation method: Varimax with Kaiser Normalization. 
 
The fifth identified factor was profitability. As there 
was only one item related to it, the factor was excluded 
from the list of elicited factors and its degree of 
variance which was 3.405% was subtracted from total 
variance. 

After, identifying the factors affecting enterprise growth 
from the respondents’ perception, growth factors were 
calculated separately (Table 2). As table 2 displays, 
mean and standard deviation of growth indicators 
included number of sale, personnel, variety of products 
and activity background   

 
Table 2 Characteristics of SME s growth index 

 
 Mean Sd 

amount of sale 127 13.164 

number of staff 5 5.018 

variety of products 3 1.260 

activity background 5 1.422 

 
To examine the effects of these factors on growth, the 
correlation coefficients of these two variables were 
calculated. Table 3 indicates the calculated correlation 
coefficients among the growth indicators and the 
obtained factors. 
Subsequently, correlation analysis was employed to 
examine the relationship between four independent 

factors and SME growth. The values of independent 
variables were calculated by multiplying the perceived 
importance of each variable (as depicted in Table 3) and 
the value of the factors obtained by averaging the values 
of each variable elements. The results of regression 
analysis are summarized in Table 3. 
 

 
 
 
 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

4158 
 

Table 3 Correlations of  SMEs growth and governmental financial rules 
 

F1 F2 F3 F4 

amount of sale .163 
(.000)** 

.071 
(.128) 

.316 
(.000)** 

.293 
(.000)** 

number of staff -.204 
(.000)** 

.254 
(.000)** 

.084 
(.000)** 

.132 
(.004)** 

variety of products .256 
(.000)** 

.054 
(.442) 

.285 
(.000)** 

.347 
(.212) 

activity background .111 
(.000)** 

-.180 
(.000)** 

.488 
(.000)** 

.156 
(.000)** 

2.RAdj  0.36 0.42 0.46 0.49 
Note: ** Correlation is significant at the 0.01 level 

* Correlation is significant at the 0.05 level 
 
 
We find that sales and variety of products show a 
positive and highly significant correlation with the 
obtained factors. Another words, third and fourth factors 
are positively correlated with many aspects of SME’s 
growth. These factors are tax exemptions and R&D 
incentives.  
Among the factors, only the fourth factor (R&D) was 
statistically significant in all the sectors, and had a 
positive effect on every aspect of growth. It is likely this 
relationship could confirm the generalizablity of the 
effect of the relationship existing between R&D on the 
growth of an enterprise including SME.  
In contrast, bank loaning had negative influence on the 
personnel/staff number. The rate of credits, as the 
second factor, showed negative influence on SME’s 
age. It can indicate that unfair rates of credits can 
decrease SME’s life and their growth cycle. 
     It is worth mentioning that the amount of sale had 
direct relationship with all the four factors, while the 
number of staff/personnel didn’t enjoy direct 
relationship with the first factor, i.e., bank loaning. It is 
probable that not only the offering loan doesn’t result in 
real and further employment, but also lead to resorting 
to unreal occupation for achieving the loan. The variety 
of products had relationship with each of the four 
factors, as well. It can reflect the more financial and 
investigational support was, the higher the amount of 
sale and the variety of products could be. However, the 
negative relationship between rate of profit and activity 
background catches the attention. The relationship 
discovered might be justified by the role of innovation 
in SMEs according to the Hoffman et al.’s (1998) study.  
 
5. Conclusion 
This study contributes to the literature on SME’s growth 
by complementing empirical evidence on the financial 
and tax policy factors that affect SME’s growth. In 

contrast to previous research our analysis not only 
focused on differences between factors and SMEs but 
also provided evidence on the ways through which 
financial and tax policies affect SMEs growth indexes. 
Furthermore, this study, to best of our knowledge was 
the first study that analyzed double interaction between 
factors and growth indexes in a government-based 
economy like Iran. 
For the empirical analysis, we used a large sample of 
SMEs over the period 2011-2012 from Ardabil province 
located in the northwest of Iran. This sample included 
over 64 SMEs. In the first step, a questionnaire was sent 
to CEOs of selected SMEs. Then, in the second step, we 
analyzed how/which variables were more effective on 
SMEs growth. Factor analysis showed four factors that 
explained more than 65% of total variance.   
Thereby, we focused on these factors and the growth 
measures: sales, personnel number, the variety of 
products and age. 
We found that R&D incentives and discounts’ propriety 
with growth were the major determinants of the SMEs 
growth, and had significant relation with all the growth 
indexes. 
The results obtained from factor analysis manifested the 
direct relationship between the rate of offered credits to 
SMEs and their growth. However, the key point was not 
the lowness of the rates, but it was the proportion of the 
rates to growth which mattered and had also significant 
relationships with goal indexes. Differently, the effect 
of rates of credits on the number of staff revealed 
negative relationship. These finding needs to be 
investigated in the future studies. 
On the contrary, the proportion of the factors of 
research and development incentives, as well as tax 
discounts and exemptions from governments to 
enterprise growth were identified as the key elements 
which showed significant relationships with all the 
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dimensions of the growth. It can be claimed that both 
factors in the Iran’s government-based economy result 
in sharper distinction between the enterprise and its 
rivals and its longer lifetime and further growth. On the 
other hand, both factors lend hand to financial power of 
enterprises. This investment cycle in research and 
development, and consequently, taking up a larger 
market portion increase success and growth of the 
enterprise. The strong relationship among financial 
discounts, exemptions, the amount of sale and activity 
background can support the ….? 
The strong relationship between variety of the products 
and sale and research and development incentives also 
can be explained with the same reason.  
Finally, we showed in the present study that financial 
support of the government can be helpful in the growth 
of SMEs, only in the case that there is programming in 
specific frameworks. In addition establishing the 
policies, such as further occupation through loaning or 
discount on bank profit, may not be obtainable in the 
current Iran’s government-based economy. 
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Abstract: Objective: The objective of this study was to explore methods for the diagnosis and treatment of 
popliteal venous aneurysms. Methods: We retrospectively analyzed the diagnostic and treatment processes used for 
2 patients with popliteal venous aneurysms. The main symptoms in these 2 patients were pain and local swelling; 
pulmonary embolism (PE) was not found in these patients. Both the patients were treated using tangential 
aneurysmectomy with lateral venorrhaphy, followed by warfarin anticoagulation therapy for at least 1 year. Results: 
Both the patients recovered well with good popliteal vein shapes after surgery, as shown by angiography. No 
thrombosis-related complications were found until 1 year and 3 months after surgical intervention. Conclusion: 
Surgical resection should be performed as soon as possible after the diagnosis of popliteal venous aneurysm. 
Patients should be administered postoperative anticoagulation therapy to prevent thrombosis that may result from 
the potential risk of PE. 
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Zifan Wang. Diagnosis and Surgical Management of Popliteal Venous Aneurysms: Report of Two Cases. Life 
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1. Introduction 

Popliteal venous aneurysm is extremely rare and 
has no precise definition. McDevitt believed that vein 
aneurysm is a local expansion of the vein and defined 
it as a condition in which the vein diameter is more 
than 2 times the normal vein diameter [1,2]. Popliteal 
venous aneurysm is a common form of venous 
aneurysm. Only about 160 cases of popliteal venous 
aneurysm have been reported worldwide since the first 
report in 1968 by May and Nissel [3]. We reviewed 
the data on the clinical management of 2 patients with 
popliteal venous aneurysms who were treated at our 
hospital between 2010 and 2011, and analyzed the 
diagnostic and treatment details. 
2. Clinical Materials 
Case 1 

A 29-year-old man with a mass in the left 
popliteal fossa for 5 months was admitted to our 
hospital. On examination, a soft mass (size, 5 cm × 7 
cm) was found superior to the left popliteal fossa; the 
mass showed mild tenderness, which was relieved 
when the affected limb was elevated. No swelling or 
hyperpigmentation was observed in the lower left 
limb. The arterial pulse rate was normal. The 
circumference of the left limb at the region superior to 
the patella was 10 cm, which was 2 cm larger than that 
of the right limb. Deep vein angiography revealed a 
localized popliteal vein aneurysm  

Color Doppler ultrasonography showed 
communication between the aneurysm and the 
superficial femoral and popliteal veins (Figure 1). No 
thrombus was found within the veins. Magnetic 

resonance imaging (MRI) revealed a cystic mass 
within the soft tissue behind the left distal femur 
(Figure 2). Further, contrast-enhanced MRI revealed 
an enhanced blood vessel shadow at the edges of the 
lesions in the superficial femoral vein and popliteal 
vein. On the basis of these findings, we highly 
suspected the presence of a large venous 
malformation. The venous aneurysmal mass removed 
during the surgery was gourd-shaped (Figure 3) and 
10 cm × 8 cm × 8 cm in size. The aneurysm was 
closely linked with the sciatic nerve; therefore, the 
mass was removed after the sciatic nerve was 
carefully separated from the mass. Many large- and 
small-sized branched venous openings were observed 
within the mass, but none of them showed a mural 
thrombus. The thickness and toughness of the wall of 
the mass were almost identical with that of a normal 
vein wall; therefore, we decided to perform tangential 
aneurysmectomy with lateral venorrhaphy. A 10.0 cm 
× 3.5-cm area of wall of the mass was removed, and 
the vascular wall of the mass was continuously 
sutured using 5-0 Prolene sutures. After surgical 
intervention, low molecular weight heparin (5000 U; 
twice daily for 3 days) was administered 
subcutaneously for anticoagulation; this was followed 
by oral administration of warfarin sodium tablet (5 mg 
per day). Low molecular weight heparin 
administration was discontinued when the 
international standard ratio (INR) was adjusted to 2~3, 
and balloon pressure treatment was performed to 
promote venous return; the patient was recommended 
to wear anti-thrombosis socks after being discharged 



Life Science Journal 2012;9(4)                                     http://www.lifesciencesite.com 

4161 
 

from the hospital. The patient was prescribed oral 
warfarin for 1 year. Intravenous angiography revealed 
good blood flow and popliteal vein form 1 year after 
surgery (Figure 4). A literature review confirmed that 
vein aneurysm of our patient was the largest reported 
to date; the largest diameter reported earlier was only 
6 cm. 
Case 2 

A 36-year-old woman complained of pain in the 
right leg for 1 year, and 10 days before being admitted 
to our hospital, she was found to have a popliteal fossa 
mass in the right limb. Examination of the right 
popliteal fossa showed a soft walnut-sized mass, with 
no tenderness, clear boundary, no local swelling and 
ulcers, normal arterial pulse rate at all levels, and 
normal peripheral blood supply. Deep vein 
angiography showed a mass shadow at the right 
popliteal vein (Figure 5). MRI of the right popliteal 
fossa showed a cystic mass behind the femur; this 
finding suggested that the patient had a popliteal 
venous aneurysm. During surgical operation, we first 
isolated the popliteal vein showing a partially 
eccentric expanding mass; the lesion was about 4.0 cm 
× 3.5 cm × 3 cm in size and linked closely with the 
tibial nerve (Figure 6). The popliteal vein and the 
tibial nerve were separated carefully, and a blocked 
belt was used at both ends of the popliteal venous 
aneurysm; after right lower limb exsanguination, a 
pneumatic tourniquet was used and the mass was 
removed. Many side ~vein openings that resembled 
the structure of a honeycomb were found within the 
mass. The aneurysm wall was partially thick and hard, 
and the trunk of the popliteal venous aneurysm was 
unobstructed. Part of the blood vessel with the 
expanding mass was removed, and the vascular wall 
was continuously sutured using 5-0 Prolene sutures; 
the balloon tourniquet was then released, and the 
incision was closed after careful homeostasis. 
Postoperative balloon pressure treatment was 
administered for 14 days, and low molecular weight 
heparin (5000 U; twice daily for 3 days) was injected 
subcutaneously; this was followed by oral 
administration of warfarin sodium tablets to adjust the 
INR to 2~3. Six months after surgery, deep vein 
angiography showed normal popliteal vein diameter, 
smooth wall, and venous blood flow (Figure 7). 

 
3. Discussion 

The cause of popliteal vein aneurysm is not clear. 
It may be related to congenital vascular malformation, 
trauma, inflammation, and vascular degeneration [4]. 
Microscopic examination of the popliteal venous 
aneurysm wall shows degeneration of inner cells and 
absence of elastic fibers and smooth muscle cells. 
Therefore, congenital factors coupled with mechanical 

force may be the cause of most popliteal venous 
aneurysms. 

Popliteal venous aneurysms can lead to serious 
complications, such as deep vein thrombosis and 
recurrent pulmonary embolism, or even death; 
however, aneurysm rupture has not yet been reported. 
Popliteal venous aneurysm could be saccular and 
fusiform, and the cystic aneurysm relatively easily 
forms a vortex and generates local thrombosis [5]. In 
this study, the aneurysm in the first case was 
gourd-shaped (with 2 spindles) and that in the second 
case was cystic. About 70% to 80% of patients with 
popliteal vein aneurysms have pulmonary embolism, 
and in the others, the aneurysms manifest as a 
popliteal fossa mass or chronic venous function 
insufficiency [7]. Deep vein thrombosis and 
pulmonary embolism or other complications were not 
observed in our patients. Ultrasonography is the 
preferred diagnostic method for detecting popliteal 
venous aneurysms, and it can be used to clearly 
determine the size of the mass and of the thrombus 
within the mass. Venography may be a more sensitive 
technique for determining the type and size of the 
mass. Magnetic resonance venography (MRV) or 
computed tomographic venography (CTV) can be 
used for further examination and can explain the 
anatomical relationship between the mass and its 
surrounding tissues. 

Treatment options differ according to the mass 
size of popliteal venous aneurysms; patients with 
smaller aneurysms (diameter less than 2 cm) have low 
risk of thrombosis, and anticoagulation therapy with 
periodical follow-up by using color-ultrasonography 
may be effective. However, despite the administration 
of anticoagulant therapy, 80% of the patients with 
large popliteal vein aneurysms developed pulmonary 
embolism. For example, 2 patients with popliteal 
venous aneurysms who were administered only a 
simple anticoagulant therapy after surgery had fatal 
pulmonary embolisms [6]. Therefore, surgery is the 
best treatment choice for patients with large cystic 
popliteal venous aneurysms, particularly patients with 
a thrombus in the vessel with the aneurysm. The 
surgery is aimed at removing the thrombus within the 
mass, restoring normal blood vessel status, and 
preventing blood clot regeneration. Surgical methods 
may include tangential aneurysmectomy with lateral 
venorrhaphy, complete removal of the mass and 
end-to-end anastomosis, mass resection and bypass 
surgery, and mass resection and patch angioplasty 
with vein ligation [6]. Of these methods, tangential 
aneurysmectomy with lateral venorrhaphy is the most 
commonly used surgical procedure for treating 
popliteal venous aneurysms. 
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Fig. 1 Gourd-shaped popliteal venous aneurysm, as 
shown by angiography 
 

 
Fig. 2 Magnetic resonance imaging of the first case of 
popliteal venous aneurysm 
 

 
Fig. 3 Popliteal venous aneurysm of size 10 cm × 8 
cm × 8 cm. A literature review revealed that the 
venous aneurysm treated at our hospital was the 
largest reported to date.  
 

 
Fig. 4 The popliteal vein is patent and in good shape 
 

 
Fig. 5 Popliteal vein patency, as seen on plain 
radiography 
 

 
Fig. 6 The cyst-shaped popliteal venous aneurysm 
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left 



Life Science Journal 2012;9(4)                                     http://www.lifesciencesite.com 

4163 
 

 
Fig. 7 The popliteal vein showing normal shape; the 
scale shows the inner diameter 
 

Tangential aneurysmectomy with lateral 
venorrhaphy was chosen for the 2 patients in our 
study, mainly because the walls of the venous 
aneurysms in these patients were thick; the structure 
of the aneurysm wall was similar to that of a normal 
vein; the venous pressure was low; and vein expansion 
was generally not easy to restore. We observed 
numerous vein branch openings in the wall of the 
venous aneurysm, and these branch openings need to 
be ligated if the mass wall is to be removed. If all vein 
branches in the mass wall are ligated, it may cause 
venous system reflux disorder of the lower extremity 
and cause long-term swelling.  

Blocking only the proximal and distal ends of the 
mass is not enough to restrict blood flow; pneumatic 
tourniquets may also be required. When partial 
resection of the mass and unilateral suturing are not 
successfully completed, or in patients with a high risk 
of partial mass re-expansion after the removal of the 
fusiform aneurysm wall, mass resection with 
end-to-end anastomosis may be performed; however, 
surgeons should ensure that there is no tension in the 
vessel during this procedure.  

Mass resection and bypass surgical procedures 
can be used when the vein wall is thin, because of 
which anastomosis cannot be performed, or when the 
tumor cavity is filled with blood clots. The veins 
preferred for bypass are autologous veins, such as the 
great saphenous vein, small saphenous vein, and 
internal jugular vein. If a normal vein diameter cannot 
be maintained after partial removal of the aneurysm 
wall, mass resection and patch angioplasty may be 
performed for the above-mentioned veins. If the small 
saphenous vein entrance is occupied by the popliteal 
vein aneurysm, the vein can be easily cut and 

Diagnosis and surgical management of popliteal 
venous aneurysms patches can be made from it to 
reinforce the anastomosis after mass removal [7]. Vein 
ligation is not generally performed, because it can 
cause long-term venous reflux disorders after ligation. 
Irrespective of the surgical procedure chosen, 
postoperative anticoagulant therapy is critical for 
maintaining long-term popliteal vein reflux after 
popliteal vein reconstruction. To this end, we 
recommend oral administration of warfarin for a 
minimum of 1 year. Further, the use of a pressure 
pump for preventing postoperative venous thrombosis 
or anti-thrombosis elastic stockings may help during 
recovery. 
4. Conclusion 

Popliteal venous aneurysms are very rare and can 
cause a potential risk of pulmonary embolism; 
therefore, popliteal venous aneurysm should be 
considered when there is unexplained pulmonary 
embolism. Ultrasonography is the preferred method 
and venography is the gold standard for diagnosing 
popliteal venous aneurysms. For popliteal venous 
aneurysm patients with non-clinical manifestation of 
the pulmonary embolism, surgical resection of the 
mass should be performed as early as possible after 
diagnosis; tangential aneurysmectomy with lateral 
venorrhaphy is the most common surgical approach. 
Long-term anticoagulation therapy after surgery is 
necessary for such patients. 
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Abstract: In order to investigate the role of achievement goals among personality traits and educational self-
handicapping, 382 university students were selected using the multi-stage cluster sampling and answered questions 
including subscales of achievement goals, personality traits, and educational self-handicapping. The results of the 
path analysis showed that euroticism has an indirect and negative influence on educational self-handicapping 
through mediating chievement goals. Moreover, the intermediate role of extroversion on educational self 
handicapping was not proved. Evidence shows that setting these goals is directed by various events and leads to 
different patterns of cognitive, emotional, and behavioral outcomes. 
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Introduction 

Self-handicapping is referred to as any kind of 
activity or practice which enables the individual to 
attribute failure to an external factor (as an excuse) 
and success to an internal one (to achieve pride) 
(Burglass and Jones, 1978). Based on these strategies, 
students consider failure as the result of some external 
factors and do not try to improve their performance. In 
this study, we try to describe the use of self-
handicapping strategies based on the theories of 
achievement goal and personality traits. Being in a 
social-cognitive perspective of motivation, the theory 
of achievement goals focuses on how learners 
interpret their achievements (Shank et al, 2008). Three 
achievement goals commonly investigated include 
mastery goals, approach-performance goals, and 
avoidance performance goals. Students who are 
mastery oriented emphasize on developing proficiency 
in one topic. On the other hand, students with 
performance goals wish to demonstrate their 
competencies to others. More precisely, students with 
high performance-approach desires tend to show that 
they are more competent than their peers, while 
students with high avoidance performance goals seek 
to avoid social judgments declaring that they are less 
competent than their peers. 

Evidence shows that setting these goals is 
directed by various events and leads to different 
patterns of cognitive, emotional, and behavioral 
outcomes (Eliot,1999, Shank et al, 2008). 

Studies investigating events leading to 
achievement goals focused on the role of personality 
traits (De, Radosevich, & Chasteen, 2003; Zweig, & 
Webster, 2000) and the school and classroom 
atmosphere (Aimes, 1992, Arden, 2oo4, 
Walters,2004). Outcomes of achievement goals are 

referred to as self-effectiveness, self-motivated 
learning, positive emotions, high interest, and positive 
attitude towards assignments (Aimes, 1992, Eliot, 
1999, Kaplan et al, 2000, Walters et al, 1996), self-
handicapping (Eliot and Church, 2003; Eliot, Cury, 
Fryer, & Huguet, 2006;Midegly and Arden, 2001; 
Amundsen, 2004). 

Personality traits have been investigated in 
different studies as outcomes of achievement goals 
(Komarraju, & Karau, 2005; Samani et al, 2008; 
Khoamraee and Khayer, 2006 One of the most 
influential personality theories is the Five Factor 
Model (FFM) (Goldberge, 1992;Wiggins and Pincus, 
1992). Five main factors of personality include 
extroversion vs. introversion, agreeableness vs. 
antagonism, conscientiousness vs. lack of direction, 
neuroticism vs. emotional stability, openness to 
experiences vs. closeness to experiences. 

Neurotic people tend to be anxious, moody, and 
vulnerable to depression (Howard and Howard, 
1998).Investigations show that so far, no research has 
studied the relationships among these variables in a 
causative model especially in the educational context 
of Payam-e-Noor University which has a different 
educational structure from the traditional educational 
system. Therefore, the present study aims at 
investigating the relationships among these variables 
from a different and new perspective. Moreover, 
studies showed that there is not considerable amount 
of theoretical and research evidence exploring the 
direct influence of personality traits on educational 
self-actualization. Therefore, given the relationship 
between personality traits and achievement goals on 
the one hand, and the relationship between 
achievement goals and educational self-handicapping 
on the other, the purpose of the present study is to 
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explore the intermediate role of achievement goals 
between personality traits and educational self 
handicapping (Graph 1). (Figure 1). 
Methodology 

This is a descriptive correlative study 
(nonexperimental). The population consisted of all 
Payame-Noor University students in the Fras Province 
in different majors (N=620000). Using the multistage 
cluster sampling and based on the Krejcie and Morgan 
Formula, 382 students (245 females and 137 males) 
were selected. Data gathering instruments: data were 
gathered using a questionnaire made up of Jones and 
Rhodewalt self-handicapping (1982), Middleton and 

Midgely achievement goals (1997) and the 
Goldberge Five Factor Model (1999) subscales. The 
Cronbach's alpha coefficients for educational self-
handicapping, mastery goals, and approach-
performance, avoidance performance,and personality 
traits were 0.79, 0.80,0.71, 0.74, 0.77, respectively. 
Findings: 

In this study, data analysis was performed using 
the path analysis. Table 1 presents indirect influences 
of personality traits on educational self handicapping. 
(Table 1). 

As table 1 shows, the indirect influence of 
extroversion on educational self-handicapping is 0.01 

and not statistically significant. The indirect 
influence of openness to experience is -0.08 which is 
significant at 0.01 (given t=-3.57). Since the influence 
of openness to experiences on approach-performance 
goals is insignificant (shown in table 2), it is 
concluded that this indirect influence in only exerted 
through mastery and avoidance-performance goals. 
The indirect influence of agreeableness on educational 
self-handicapping is -0.07 and given t = -2.70, it is 
significant at 0.01. given the insignificant influence of 
agreeableness on mastery goals (shown in table 2), it 
is concluded that this indirect influence is exerted only 
through approach performance and avoidance-
performance goals. The indirect influence of task-
involvement on educational self-handicapping is -
0.12, which, given t=-4.95, is significant at 0.01. Since 
this indirect influence is exerted by all three aspects of 
achievement goals, it could be concluded that 
achievement goals play an intermediate role between 
task-involvement and educational self-handicapping. 
The indirect influence of neuroticism on educational 
self-handicapping is 0.07, which, given t=3.22, is 
significant at 0.01. Given the insignificant influence of 
neuroticism on performance-approach (shown in table 
2), it is concluded that this indirect influence is only 
exerted through mastery and avoidance-performance 
goals. 

Below, graph 2 (the fit graph of predicting 
educational self-handicapping) with fit properties are 
presented. (Figure 2). 

Discussion and conclusion 
Findings indicated that the proposed model has a 

good fit with the data. In this model, 24% of the 
variance of educational self-handicapping was 
explained by personality traits and achievement goals. 
Although the indirect influence of extroversion on 
educational self-handicapping was not supported, the 
results demonstrated that other personality traits 
influence educational self-handicapping through 
mediating in achievement goals in a positive or 
negative way. Based on the findings, openness to 
experiences has a negative and indirect influence on 
educational self-handicapping through mastery and 
avoidance-performance goals. Therefore, students 
with wisdom, openness to new ideas, cultural 
interests, educational attitudes and creativity tend to 
set mastery goals and insist on developing learning 
and skills. They don’t study to escape criticisms and 
avoid creating obstacles in the way to their success. 
Moreover indirect and negative influence of 
agreeableness on educational self-handicapping 
through approach=performance and avoidance-
performance was proved. Given this fact, students 
with optimistic approaches and adaptability flexibility 
toward life events often avoid setting avoidance-
performance goals and set approach performance ones 
and therefore, attribute their failures to wrong goal- 
setting and try to address their shortcomings to 
improve their chances of success. Regarding the fact 
that performance-approach goals sometimes have 
positive outcomes and sometimes produce negative 
ones, Midgely, Kaplan, and Middleton (2001) believe 
that approach-performance goals are influenced by the 
nature of learning output, personality traits, and 
environment. So, this paradox could be the result of 
using different instruments, age groups, and 
educational environments (quoted in Mohsenpoor, 
2005). The indirect influence of task involvement on 
educational self-handicapping was significant and 
performed through all three aspects of achievement 
goals. Therefore, students who are task involved, 
efficient, organized, and responsible always set 
mastery goals and avoid approach-performance and 
avoidance-performance goals, which reduces the 
possibility of adopting educational self-handicapping 
strategy. 

Finally, the indirect influence of neuroticism on 
educational self-handicapping was positive and 
performed through mastery and avoidance 
performance goals. Therefore, students who with 
negative emotions such as anger, depression, anxiety, 
etc. tend to set avoidance-performance goals and 
avoid mastery goals, which increases the possibility of 
adopting educational self-handicapping strategies. 

Regarding the fit model in this study, some 
studies also supported the relationships between 
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personality traits and achievement goals (De, 
Radosevich and Chasteen, 2003; Zweig and Webster, 
200; Samani et al, 2009; Khormaee and Khayer, 
2007), and the relationships between achievement 
goals and educational self-handicapping (Eliot and 
Church,2003, Eliot, Cury, Fryer, and Huguet, 2006, 
Midgley and Arden, 2001, Amundsen, 2004). 

Therefore, the intermediate role of achievement 
goals between personality traits and educational self 
handicapping among Payam-e-Noor University 
students, which is the main finding of this study, is in 
line with previous literature on this issue. On this 
basis, it is proposed that the planners and managers of 
Payam-e-Noor University provide a suitable and 
pleasant cultural and scientific environment and, in 
this way, facilitate forming positive traits such as 
agreeableness, task-involvement, and openness to 
experiences in learners. Obviously, these conditions 
provide appropriate context for accepting mastery 
goals and avoiding performance-avoidance goals and 
reducing the use of educational self-handicapping 
among students. 
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Abstract: The purpose of this paper is to provide a managerially useful, end-to-end view dimension of the CRM 
process in organizations from a marketing point of view. Find solution for providing relation with customers in 
market and organizations specially those which are more dependent on information and knowledge since it is a 
critical element for them that determine their success. This perspective taken is customer based not the company's. 
We are going to find that how much the CRM could have effects on industrial competitive advantages to gain the 
above-average return for companies. 
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1. Introduction 

Customer Relationship Management (CRM) 
is the process of gathering, collecting and analyzing a 
firm’s data and information as regards customer tlons 
so as to improve value of the customers in existence 
firm. Firms exploit necessary information by 
designing strategies specially targeted to consumer 
needs. This process enhances loyalty for both 
customers and firms, increases switching costs, as 
information from consumer preferences to leads an 
enduring competitive advantage. By integrating and 
matching different data (such as operations, service 
logs, etc.), choice researchers can obtain and make a 
more complete and suitable view of customer 
behaviors. There is difference between Analytical 
CRM and behavioral CRM. Analytical CRM consists 
of using customers’ information on firm to design 
long period models of choice through the sky of the 
firm’s products and using them to expand the market 
revenues from its customers through their lifecycle. 
In this world high-technology and globe with rapid 
innovation, open markets and high-model 
competition nowadays some things remain 
unchanged as past that one of them is the customer is 
still king and firms to get successful strategy should 
be customer oriented.  

Customer Relationship Management (CRM) 
has become a wealthy popular strategy in recent 
years for its hypotheses on the belief that collecting 
data and expanding the relationship with customers 
can be the best way to serve customer’s loyalty and 
subsequent profits.  

Obtaining, evaluating and clustering 
successful and unsuccessful adopters of CRM 
technology.  

Quantitative (survey) will be used as the 
basis of this analysis. 

This study is focusing on analysis of relation 
between firm and its customers to help firm to get 
advantage in market competitions and develop the 
strong market strategies to achieve the market 
leadership. In other words, what do the managers in 
firms need to know about their customers and how 
the information could be used to develop a complete 
CRM perspective? 

What would be a normal frame and style of 
a successful CRM Process for a firm? 

 
Research Objectives 

There are some main areas in this study that 
will have critical effects on Building a successful 
Customer Relationship Management (CRM): 

1. Creating a comprehensive database of 
customer activities. 

2. Analyze, Test and Process data from database 
to get suitable information. 

3. Achieving correct and processed information 
to make decisions for obtaining firm’s target via 
which groups of customers. 

4. Identify the ways to build advantage 
relationships with the targeted customers. 

5. Identify metrics to evaluate the success of the 
CRM process. 
Justification of study 

 The Main purpose and goal of this study is 
to represent a true and helpful scenario by using the 
part of researchers, scientist, markets CEO last 
powerful experiences, statistical and achievements 
for firm’s managers who are going to establish the 
new market, web base markets, e-trading and 
marketing or even them who are doing business for 
long term traditionally and ignore one of the most 
important chain in new business strategies, CRM and 
its process effects on getting market advantage. 



http://www.lifesciencesite.com                                      )                    4(9;2201 Life Science Journal 

 

    http://www.lifesciencesite.com         @gmail.comlifesciencej  4168

Using an integrated system, try to find ways 
to build a durable strong relationship and be in touch 
with customer who could be a big powerful tool for 
firms and managements to achieve huge revenue via 
identifying targeted customers and their main 
favorites are just some part of our limited study in 
CRM that has a good potential to growth in fertilized 
industry area. Hence, this paper could be a notation 
for industrial firms to be concerned about firms and 
CRM process style that could vary in different firms.  
Literature Review 

Generally Customer Relationship Management 
(CRM) is the process of gathering, collecting and 
analyzing a firm’s data and information concerning 
customers’ interactions in order to enhance value of 
the customers in existing firm. 

This brings about a growing realization that 
CRM is an approach that allows governments, firms’ 
owner and managers in industries to dramatically 
develop their relationships with their customers 
through reorganizing service delivery capabilities 
around customer intentions. 

The key concepts that constitute an integrated 
approach to CRM enable agencies to create an 
informed, integrated view of their customers and use 
this information to design and coordinate the delivery 
of services through multiple channels. CRM can thus 
be described as providing management with a set of 
tools and techniques that enable intelligent 
interactions. 

Paul Crook, Andrew Simmonds and Stephen J. 
Rohleder (2003) as a researcher group in an 
exploratory research presented. They present a model 
of customer base Data gathering (Figure 1). 

 The process of CRM could be different from 
firm to firm.There are varieties of CRM aspect that 
we represent few of them in this study which are 
common.  

Russell S. Winer (2001); Companies are 
recognizing that creating databases and getting 

creative in collecting customers’ information is one 
of the most important and useful tools in firms and it 
has a powerful impact on industry.  

Ben Pinkerton (2004); If segmentation-type 
analyses through are performed and elaborately 
accomplished on purchasing or related behavior, the 
first customers that would normally be selected are 
most probably those in the most desired segments. 

Targeting selected customers by means of more 
convenient approaches is initiated by performing a 
portfolio of direct marketing methods such as 
telemarketing, direct mail, questionary forms, and 
when the nature of the product is suitable, using 
direct sales.  

Tim R. Coltman (2004); the goal of relationship 
programs is delivering a higher level of customer 
satisfaction than competing firms can deliver. 

Research has shown that there is a strong, 
positive relationship between customer satisfaction 
and profits. 

Satisfactory levels must constantly be measured 
by managers and pre-conceived subsequent programs 
are initiated that help to deliver performance beyond 
targeted customer expectations. 

Tim R. Coltman (2004); believes that in CRM 
world, increased emphasis is being placed on 
developing measures that are customer-oriented and 
give the managers a better idea adaptability of CRM 
policies and how  programs are working. 

Costs of customer acquisition, Conversion rates 
(from lookers to buyers), Retention/churn rates, Same 
customer sales rates, Loyalty measures, Customer 
share or share of requirements are satisfactorily 
accomplished as being pre-programmed.   

All of these measures imply the followings 
A: doing a better job  
B: acquiring and processing internal data 
C: making sure how the company is proceeding 

at the customer level. 

 
 

 
  

Figure 1. Model of customer base data gathering. 
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Theoretical Framework 
Companies are recognizing that one of the useful 

tools in firms leading to a powerful impact on 
industry is creating databases and getting creative at 
collecting customers’ information.  Nowadays Real-
time analyses of customer behaviors in e-commerce 
world (such as Internet, Web sites, e-shop, etc. ) to 
gain better customer selection and make it as a 
market target is already here which and whatever 
customers are likely to purchase is easily anticipated. 

This study is in base of a model which will just 
illustrates a small part of CRM vast area as a standard 
framework.  

1- Creating a Customer Database; is first step in 
a complete CRM process which is construction of 
customer database or information files. Which is a 
foundation for any customer relationship 
management rule? In Web-based businesses, it 
should be a fairly straightforward task as the 
customer transaction and contact information is 
gathered as a natural part of the customer’s 
interaction.  

For companies not having collected enough 
customer information, the task will involve seeking 
historical customer contact data from firm’s internal 
sources such as accounting and customer service. 

What should be collected for the database ideally 
contains information about the following: 

2- Transactions: it consist a complete purchase 
history with any details attached. 

3- Customer contacts: by passing each day the 
number of customer contact issues is going 
increasingly via market channels and communication 
parts. It is not ideal to be limited on company sales 
calls center or customer service department, but any 
company initialed contact is welcome.  

4- Descriptive information: is for separating data 
to different parts and doing the process of data 
analyzing. The data should also be over time;  

A lot of companies have traditionally used a 
various methods to build their databases. Durable 
goods manufacturers use information from warranty 
cards for basic descriptive information. 
Unfortunately, response rates to warranty cards are in 
the 20-30% range lead big gaps in the databases. 
Service businesses are normally in better situation 
because the nature of the product involves the kind of 
customer-company interaction that naturally leads to 
better data collection. For example, banks have been 
a premier industry of CRM activities for a number of 
years. Telecom-related industries (long distance, 
wireless, cable services) similarly have a large 
amount of customer information. 

5- Analyzing the Data; one traditional way in 
customer database analyzing is via defining customer 
segments. Some various statistical methods ranging 

such as cluster and discriminate analysis have been 
used to group customers with having common 
behavioral patterns and descriptive data which are 
then used to develop different product offerings or 
direct marketing campaigns. Direct marketers have 
used such techniques for long periods. They want to 
make most profitable far reaching perspective as a 
target for catalogue mailings and to enhance 
catalogues to different groups. 

Recently, such segmentation reasons are too 
criticized. Gathering a large number of customers and 
forming groups or segments assumes a marketing 
effort towards an average customer in the group. 
Further, there is an increasing in attention to 
understand each row of the database, that is, each 
customer and what he or she can contribute to the 
company in terms of profits. 

As a result, recently lifetime customer value 
(LCV) is introduced into the marketers as a 
determining factor. In this study the idea is that each 
row/customer of the database should be analyzed 
based on current and future profitability to the firm. 
Once a profit figure is assigned to a certain customer, 
the marketing manager can then decide which 
customers to target. 

6- Customer Selection; after the customer 
information construction and analysis in the database, 
the next step is to consider which kind of customers 
should be targeted with the firm’s marketing 
programs. The analysis results could be of various 
types. If segmentation-type analyses are performed 
on the amount and size of their purchase, the first 
customers that would normally be selected are those 
in the most favorite segments (e.g. highest purchasing 
rates, greatest brand loyalty). Other segments could 
also be chosen that depend on other factors. 

For example, if the customers in the heaviest 
purchasing segment already purchase at a rate that 
implies further purchasing is unlikely, a second tier 
with more potential would also be attractive. The 
other variables for these segments (e.g., age, industry 
type) provide information for spread the marketing 
tools. In addition, these variables could be matched 
with present commercial databases of names to find 
additional customers matching the profiles of those 
chosen from the database. 

If individual customer-based profitability is also 
available through LCV or similar analysis, it would 
seem to be a simple task to determine on which 
customers to focus. 

The marketing manager can use a number of 
criteria such as simply choosing those customers that 
are profitable (or projected to be) or imposing an ROI 
hurdle. The goal is to decide which customer is 
profitable to separate customers that will provide the 
most long-term profits from those that are currently 
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decreasing profits. This allows the manager to 
separate customers who are too costly to serve 
relative to the revenues being produced. 

 7- Targeting the Customers; the target selected 
customers, a common approach is to include a 
portfolio of direct marketing methods such as 
telemarketing, direct mail, questioners forms, and 
when the nature of the product is suitable, using 
direct sales. Researchers such as Peppers and Rogers 
(2005) have insisted that companies begin to dialogue 
with their customers through these targeted 
approaches not by talking at customers with mass 
media. 

8- Relationship Programs; the goal of 
relationship programs is to show a higher level of   
customer satisfaction than competing firms can 
deliver. There has been a large volume of research in 
this area. From this research, managers today are 
certain that customers match realizations and 
expectations of product performance, and that it is 
critical for them to deliver such performance at 
higher and higher levels as expectations increase 
because of competition, marketing communications, 
and changing customer needs. In addition, research 
has proved that there is a strong, positive relationship 
between customer satisfaction and the more profits. 
Thus, managers must constantly consider satisfaction 
levels and suggest programs to help deliver 
performance above targeted customer expectations. 

A comprehensive set of relationship programs is 
shown at the figure 2: 

 Customer service: service given to customers 
frequency/loyalty programs: programs to increase 
mutual loyalty 

Customization: Establishing favorite customer 
in customers 

Rewards programs: Giving rewards for their 
affiliation  

Community building: seem to be a simple task 
to determine on which customers to focus. 

The marketing manager can use a number of 
criteria such as simply choosing those customers that 
are profitable (or projected to be) or imposing an ROI 
hurdle. 

The goal is to decide which customer is 
profitable to separate customers that will provide the 
most long-term profits from those that are currently 
decreasing profits. This allows the manager to 
separate customers who are too costly to serve 
relative to the revenues being produced. 

1- Targeting the Customers; the target selected 
customers, a common approach is to include a 
portfolio of direct marketing methods such as 
telemarketing, direct mail, questionary forms, and 
when the nature of the product is suitable, using 
direct sales.  

Researchers such as Peppers and Rogers (2005) 
have insisted that companies begin to dialogue with 
their customers through these targeted approaches not 
by talking at customers with mass media. 

2- Relationship Programs; the goal of 
relationship programs is to show a higher level of 
customer satisfaction than competing firms can 
deliver. There has been a large volume of research in 
this area.  

  
 

From this research, managers today are 
certain that customers match realizations and 

expectations of product performance, and that it is 
critical for them to deliver such performance at 
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higher and higher levels as expectations increase 
because of competition, marketing communications, 
and changing customer needs. In addition, research 
has proved that there is a strong, positive relationship 
between customer satisfaction and the more profits. 
Thus, managers must constantly consider satisfaction 
levels and suggest programs to help deliver 
performance above targeted customer expectations. 

A comprehensive set of relationship programs is 
shown at the figure below: 

 Customer service: service given to customers 
Frequency/loyalty programs: programs to 

increase mutual loyalty  
 Customization: Establishing favorite customer 

in customers 
Rewards programs: Giving rewards for their 

affiliation  
Community building 

Privacy Issues; A database of customer 
information and activities, are all depended upon 
CRM system described in this article. In other words, 
these are the subsequent follow up. There is an 
obvious tradeoff between the ability of companies to 
better deliver customized products and services and 
the amount of information necessary to enable this 
delivery. Specially, because of ever-increasing use of 
the Internet, many consumers and advocacy groups 
are concerned about the amount of personal 

information existing in databases and the way they 
are being used. 

Metrics; the reason why so much attention is that 
old methods by traditional metrics used managers to 
measure the success of their products and services in 
the marketplace are almost abandoned. Financial and 
market-based indicators like profitability, market 
share, and profit margins have been and will continue 
to be important. But in the world of CRM, increased 
emphasis is being placed on evolving measures that 
are customer-oriented and give the managers a better 
idea of how their CRM policies and programs are 
working. 

Some of these CRM-based measures, both Web 
and non-Web based are the following: 

a; Costs of customer acquisition  
b; Conversion rates (from lookers to buyers) 
c; Retention/churn rates  
d;  Same customer sales rates 
e; Loyalty measures 
f; Customer share or share of requirements (the 

share of a customer’s purchases in a category devoted 
to a brand).  

All of these measures imply doing a better job 
acquiring and processing internal data to focus on 
how the company is performing at the customer level 
(Figure 3). 
 

 
 
Figure 3: How the company is performing at the customer level 
 
Research Methodology 

The nature of this study is hypotheses 
testing and we conduct the tests according to them, 
there are four hypothesis existing. This study aim to 
examine if certain feature of a CRM process may 
cause certain result which in this case is integration 
and it make the type of investigation a causal one. 

The study setting is field study which is done by 
conducting a questionnaire. Since results are gained 
all according to firm responsibilities and customer 
interactions, the researcher interference is minimal.  

The study is mainly based on questionnaire 
to examine the capability of CRM on both customer 
and firm interactions. Then it has been attempted to 



http://www.lifesciencesite.com                                      )                    4(9;2201 Life Science Journal 

 

    http://www.lifesciencesite.com         @gmail.comlifesciencej  4172

explore effectiveness of CRM Building which will 
led to integration at the end. In previous researches 
different characteristics of CRM Area have been 
discussed, this study just use a different approach 
since the result which is focused on is market 
portfolio. The locus of the study is mainly based on 
European companies and for making the research 
more applicable we have considered ten big 
companies which are worth-noted.  

The questionnaire is based on customer 
responses. In other word, the unit of analysis of this 
paper is customers who have most effect on process 
of CRM building and translating these effects to the 
firm via manager’s actions. In this case the smaller 
groups are in priorities because in such situations 
firms have more interaction with customers and more 
understanding of customer’s characteristic are 
gained. The time horizon of the study is also 
longitude; all data are collected during periods and by 
considering current condition of target companies. 

In order to gaining valid result which could be 
generalized to some extent to all firms in Europe, this 
study is conducted between different firms which are 
representative of different type of organization and 
since they all have a common feature they have been 
chosen. They are all big and it means they all need to 
divide firm’s domain into small tasks and make a 
number of divisions and make them in charge of 
small tasks. 

The following are illustrations of some corporate 
database-building efforts: 

A worldwide customer database from 50 
“Legacy was created by company 3Com databases 
scattered throughout international application. They 
built customer records from e-mails, direct mail, 
telemarketing, and other customer contacts, with 
descriptive information by department, division, and 
location. 

A new kind of analysis originating from the 
Internet is click-stream analysis. In this kind of data 
analysis, patterns of mouse “clicks” are examined 
from cyber store visits and purchases in order to 
better understand and predict customer behavior. The 
aim is to see how rapidly can we convert the rates, 
the percentage of browsing customers to actual 
buyers. 

All the division in the firm should be accessible 
to every one so that we can use the related customers.  
In fact we ask at least one group in each 
division(such as Design Part) and we try to achieve 
the minimal sample size for each division it means 
that if a company has more divisions compared to 
others the result gained from it would be greater in 
number. We try to use same sample size for similar 
divisions in different companies for simplifying the 
process of analyzing the gathered data. 

AT&T offers different levels of customer 
service. They all depend upon a customer’s 
profitability in their long-distance telephone business. 
For highly profitable customers, they offer “hot 
towel,” personalized service. For less profitable 
customers, you get automated, menu-driven service. 

The wireless provider Page Net raised monthly 
rates for unprofitable subscribers. 
Clearly, the intent was to drive them away. 

Similarly, Federal Express raised shipping   rates 
for residential customers in expensive-to-serve areas 
where their volume did not justify normal rates. The 
point is that without understanding customer 
profitability, these kinds of decisions cannot be made. 

The instrument for conducting this research is 
questionnaire and some observations should be done 
for assessing the validity of the results gained from 
the customers and firms’ responses to questions. The 
results would be analyzed using computer based 
software or SPSS.  

Some results would be in form of qualitative and 
we try to measure them according to firms’ responses 
and most questions are in form of rating and ranking. 
There are mainly close ended questions which 
facilitate the analysis but there are still some open 
ended questions for in dept comprehension in the 
field study. 

The main measurements are done via 
questionnaire and respondents are customers who 
evaluate their firms (market).  

This study examines the CRM procedures 
characteristics according to Liker scale and Fixed or 
Constant Sum Scale.  

For measuring CRM effectiveness and 
successfully qualification we also use observations 
along with questionnaire in case of dominance and 
confidentiality. For some sensitive questions there is 
a need for confirming through observation. Although 
all variables could be evaluated to some extent by 
observation but dominance of the CRM design and 
role or existence of substitutes and neutralizers need 
more consideration. 
Conclusion of this paper 

Despite the troubled picture of customer 
management, it offers hope and a way forward for 
companies working to improve their Customer 
Management performance. Don’t flush the baby out 
with the bathwater – the concepts that excited people 
in the past still hold; finding the right customers, 
keeping and developing them by providing them with 
a great customer experience – even more so in this 
increasingly fragmented, multi-channel world.  

The research which is detailed in this document 
shows three key things: 

Customer Management is worth the investment – 
companies experienced in Customer. 
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 Management perform better in business than 
less competent companies 

 Managing the implementation approach 
carefully is vital 

A focus on building emotional loyalty with 
customers via positive brand experiences does reap 
significant financial rewards. 

 
Conclusion  

In today’s complex business world, a company 
must ensure it has the right systems in place for 
managing customers. Customer retention and 
customer loyalty are important goals for successful 
companies. Good customer management enables 
companies to ensure that the services they provide 
are in line with what the customers want, which in 
turn help realize the above-mentioned goals. 
Importantly, it can also identify further opportunities 
for growth. The following conclusions can be drawn 
from the present study: 

Companies with successful customer 
management can expect to report better performance 
than companies with less competent customer 
management. 

It is vital to manage the implementation 
approach very carefully. 

A well chosen customer management process 
with a focus on building emotional loyalty through 
positive Brand experiences will result in a growth in 
business profits and revenue. 
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Abstract: The coast is a special place on which Atmosphere, Hydrosphere and Lithosphere are in contact to each 
other. Coastline is one of the most important linear features on the Earth’s surface showing a dynamic nature. The 
coast and its environmental management need information on coastline and its changes. Regarding to the sea level 
changes in the recent century, the coastline changes issue has introduced more consideration of social, economical 
and environmental aspects at Tonekabon coastal area, and has created some problem for the environment and 
residential areas. In this study, the common approaches for determination of coastline changes through Remote 
Sensing (RS) and Geographical Information System (GIS) techniques and also Satellite Images has been applied on 
Tonekabon coastline. The TM, ETM and ETM+ landsat satellite images in 1984, 2000 and 2010 were selected, and 
their geometric and radiometric error correction were done at pre-processing stage. At image processing stage, Band 
#5 being the best band of detecting water from land, and contrast enhancement, Thresholding and edge detecting 
filter as the best separation approaches were applied. Outputs in the form of raster layers, showed a zigzag-like 
coastline from 1984 to 2000 and 2010. Afterwards, raster data were converted into vector, and position changes of 
coastline for 41 points with an equal space of 1000 m were measured. Results showed an average displacement of 
75.2 m toward coast during 1984 and 2000. The average change, during 2000 and 2010, was determined 32.9 m. In 
these years, most of the study area has encountered a retrograde water level and expansion of land and only in a few 
places small values of rising in sea level has been observed. In order to evaluate the accuracy of the applied methods 
in extraction of coastline and its change measurement, field measurement was also taken that Building destruction 
by sea waves, sinking several buildings under water, protecting of buildings against sea expansion and so on, are 
some witness for the methodology accuracy of this study in the coastline changes issue at Tonekabon City. 
[Motevalli S, Hosseinzadeh M M, Derafshi Kh, Gharehchahi S, Alijani M A. Coastline Change Detection Using 
Remote Sensing and GIS at TONEKABON Coast Area during 1984 and 2010 MAZANDARAN PROVINCE, 
IRAN. Life Sci J 2012;9(4):4174-4181] (ISSN:1097-8135). http://www.lifesciencesite.com. 622 
 
Keywords: coastline change; TM and ETM+ sensors; spatial detection; Tonekabon City. 
 
1. INTRODUCTION 

The coastal areas are always physically and 
ecologically changing that depends to natural and 
human factors. Natural factors of coastline changes 
are evaluated through three methods: short term 
changes including the effects of increasing and 
decreasing of flow; long term changes including 
climate variation, temporal storms and waves; and 
random changes including natural unexpected events 
(Tağil and Cϋrebal, 2005; Krueger, et al, 2008). 
These happened changes would affect on coastline 
changes and coastal areas, and in future would 
negatively affect on human and human activities and 
sea communications (Bayram, et al., 2004; Tai-Wen, 
et al., 2007).  

Monitoring of coastal areas is an important 
fact in steady development and environment 
maintenance. To monitor a coastal area, coastline 
extraction in various times is an essential task 

(Alesheikh, et al., 2007). Coastline is one of the most 
important linear features on the Earth’s surface 
showing a dynamic nature (Winarso, et al., 2001). 
Coastlines are introduced as one of the most 
important geographical features on the Earth’s 
surface by International Geographical Data 
Committee (IGDC), geographically are the 
intersection of coastal area and the sea water (Kurt, et 
al, 2010). Accordingly, it is important to produce 
coastline map and to determine the changes for a 
secure shipping, resource management, environment 
maintenance, planning and coastal steady 
development (Di, et al., 2004). 

Literature review of so far done researches 
related to the monitoring of coastline change could be 
explained as following: from 1807 to 1927, all 
coastline maps were produced through field 
measurements. In 1927, real potential of aerial photos 
to complete the coastline maps was understood. 
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During 1927 to 1980, aerial photos were considered 
as the most especial for producing those maps. 
However, too many photos needed to produce a 
regional coastline map, and being expensive and too 
much time taking of gathering, correcting, analyzing 
and transferring the data and also being white and 
black photos are considered as their limitations 
(Lillesand, et al., 2004). Beside these limitations, not 
being digital photos, having low temporal coverage 
and low geometric accuracy could also be mentioned. 
Progressing the evolution of the researches related to 
the changes of coastline monitoring, satellite image 
and remote sensing techniques and Geospatial 
Information system were entered and applied on this 
field of study having more accuracy, vast spatial and 
temporal coverage and accurate and understandable 
outputs and so on. Remote sensing and Geospatial 
Information System have economically an important 
role on acquiring spatial data (Alesheikh, et al., 
2003). Optical satellite images are easy to acquire 
and interpret. Furthermore, Infra Red wave length 
absorption by water and the ability of vegetation and 
soil in their intensive reflection, have converted these 
images to an ideal combination for producing the 
spatial map of land and water distribution. These 
characteristics of water, vegetation and soil has 
prepared the ability of applying images containing 
visible and IR bands to produce coastline maps 
(DeWitt, et al., 2002). Of new studies done related to 
this issue could be mentioned such as determination 
of coastline change using Remote Sensing 
(Alesheikh, et al., 2007); Coastline changes at 
Istanbul during 1987 and 2007 (Kurt, et al., 2010); 
and Coastline change and sea level rising along 
Bhitarkanika coast: analytical point of view of 
Remote Sensing and Statistical techniques (Chand 
and Acharya, 2010).  

During the past decades, Tonekabon coastal 
area has encountered considerable changes of 
coastline indebted to the Caspian Sea’s waves and 
rapidly getting industrialized and urbanized. 
Regarding to the fact of sea level changes in the last 
century, coastline changes in this area has introduced 
more consideration to the social, economical and 
environmental aspects, and has brought along some 
environmental and residential problems in 
Tonekabon coastal area. Thus, in this study we have 
tried to apply the common determination methods of 
coastline changes using Remote Sensing and 
Geospatial Information System techniques and also 
TM and ETM+ satellite images at Tonekabon City 
during 1984 to 2010, and to analyze and assess the 
coastline changes of the study area. 

 
2. THE STUDY AREA 

Tonekabon City with an area of about 2114 
km2 lies in 51 17  َ◌ to 51 31  َ◌ eastern longitudes 
and 36 15  َ◌ to 36 52  َ◌ northern latitude (figure 1). 
From north, Tonekabon City is restricted to the 
Caspian Lake, the biggest lake of the world, from 
south to the Alborz Mountains and Qazvin Province, 
from east to Challoos City and from west to Ramsar 
City; the Chalk rood is the border between these two 
cities. Northern parts of the city is surrounded by a 
narrow coastal plain which has a varying  width of 1 
to 9 km. Due to a relatively enormous amount of 
rainfall and surface and groundwater flows, the city 
has a dense vegetation. A plain part of the city is 
covered by forest which has been converted to 
farmlands of tea and rice and fruit gardens.  

 
3. DATA AND METHODOLOGY 

Remote sensing is one of the best and most 
reliable methods in monitoring and management of 
environment and resources (Doygun, et al., 2003; 
Maktav and Erbek, 2005; Duran, et al., 2006; Deng, 
et al., 2008; Karaburun and Demirci, 2009). Various 
methods have been created to extract coastline from 
satellite images. Since the reflection of water in IR 
bands are almost Zero and most of vegetation have a 
bigger reflection versus water, coastline can be 
extracted from even one band of the image. This 
extraction can be achieved from thresholding on one 
IR band of TM and ETM+ images. Thus, in this 
study we have used satellite images of TM, ETM and 
ETM+ Landsat in the years 1984 (Sep 19), 2000 (Jul 
25) and 2011 (Aug 1) to monitor the coastline 
changes of Tonekabon City.  Characteristics of 
spectral and temporal resolution index of various 
bands of these images are illustrated in table 1. 
3.1 PRE-PROCESSING AND SATELLITE 
INTERPRETATION  

Selection of an appropriate spatial and 
temporal image is an essential step to investigate any 
changes, and consequently to analyze them. Landsat 
satellite image with a spatial resolution of 30 m and 
IRS with a resolution of 22.5 and 5 m, are some of 
the best and most important tools in investigation of 
coastline changes. Investigation of coastline changes 
of Tonekabon City in 1984, 2000 and 2011 was taken 
using Landsat satellite images. Applying pre-
processing on these images, spatial and radiometric 
amplifying was done, and separately analyzing each 
band and also in combination with various bands, the 
best band or combination of bands were selected to 
detect and control the ground points. Afterwards, 
determining the checkpoints on images and 
topographic maps, image georeferencing and 
geometric correction were done.  
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Fig 1. Geographical location of Tonekabon City 

 
Table 1. Spectral and temporal resolution index of Landsat 7 (ETM+) and Landsat 5 (TM) 

Spatial resolution (m) ETM+/TM Spectral range (Microns) ETM+/TM Band No. 
30 .45 to .515 / .45 to .52 1 
30 .525 to .60 / .52 to .60 2 
30 .63 to .69 / .63 to .69 3 
30 .75 to .90 / .76 to .90 4 
30 1.55 to 1.75 / 1.55 to 1.75 5 

60 / 120 10.4 to 12.5 / 10.5 to 12.4 6 (L/H) 
30 2.09 to 2.35 / 2.08 to 2.35 7 

15 / Nil .52 to 90 / Nil Pan 

 
3.2 SATELLITE IMAGE PROCESSING AND 
WATER-LAND SEPARATION ALGORITHM  

This step has an important effect on 
analyses, and needs the highest level of accuracy in 
determination of the best algorithm to separate and 
distinguish coastline in satellite images. Best 
spectrum of the electromagnetic waves for separation 
of water from land is IRS. IR wave’s absorption by 
water and its large amount of reflection by vegetation 
and to some extent soil, create a strong contrast 
between water and land. Owning separate bands in 
visible and IR spectra, Landsat satellite images 
prepare good choices for users. By analysis of spatial 
profile in different bands of TM and ETM+, it can be 
concluded that in bands with visible wave length 
(bands 1, 2 and 3) and Thermal IR (band 6) there is 
no considerable difference between water and other 
features; but bands 5 and 7 have the most differences, 
and for further mono-band-based studies these bands 

have been used. For this purpose, application of 
bands 5 and 7 has been recommended by several 
researches. After selection of appropriate bands, in 
order to separate land and water, various methods can 
be applied as follow: 

Contrast enhancement; if limitation of gray 
steps is such varied that get expanded in all black and 
white axes, a situation would create that relative 
distribution of gray steps is constant and the contrast 
between dark and light areas would increase. 
Previous studies used various methods have showed 
that because there exists a complete amplitude of 
pixel’s brightness (0-255), linear expansion of 
contrast would not have a considerable effect on 
crude images of bands 5 and 7; but saturated linear 
expansion of contrast with a saturation degree of 5 
percent has been very effective on band 5 and has 
created a strong contrast between water and coast. 
Convenient resolution of images was not also 
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produced using contrast expansion with histogram 
justification method.  

Spatial detection of images or filtering 
method; operation of detecting and separating some 
components of digitized images from other parts is 
called spatial detection of images or filtering. 
Applying overpass filter on image, high frequency 
information let us to isolate or amplify the local 
details (Richards and Jia, 1998). From all overpass 
filters of ERDAS software, filters of overpass and 
edge detection with 3*3 have been used.  
3.3 SELECTING THE WATER-LAND 
SEPARATION METHOD 

Based on results from amplifying methods, 
contrast enhancement by saturated linear expansion 
method is more effective in image amplifying, and 
band 5 is also effective than band 7 in border 
separation; but since this method only covers the 
spectral amplifying, in order to extract a distinct 
border between water and land, it was used along 
other completing methods, one common of them is 
temporal amplifying. Thus, various filtering methods 
were used that edge detection filter on images of 
band 5 showed better results versus the others. 
Because the mentioned filter has less effect on 
existing features in image, extraction of water-land 
border and even the flat wet lands and water, 
especially for band 5, was more convenient. 
Flowchart of the steps applied on this study is 
illustrated in figure 2. 
4. RESULTS 

To determine the dominant coastal processes 
acted at certain places, analysis of former coastline 
data using their change values as a witness of 
dynamicity of coastline can be effective. In this 
paper, using temporal detection of band 5 of Landsat 
satellite images in 1984, 2000 and 2010, coastline 
changes of Tonekabon City were extracted. Figure 3 
shows results of spatial amplifying of images by 
contrast enhancement method along with 
thresholding and edge detection filter to investigate 
the coastline changes of the study area. Based on this 
spatial amplifying, coastline of Tonekabon City 
during the study years, from nearly a straight linear 
form in 1984 has changed to a zigzag-sine form in 
2000 and 2010 that the main factors are human 
activities and construction in the area. After 
amplifying, the obtained coastline from band 5 of 
Landsat images was converted to vector feature to 
measure its change values in different parts of the 
area. Several examples of the vectorized coastline 
movements in those three years have been showed in 
figure 4.  

 
Fig 2. Methodology framework for determination of 
coastline change 
 

Afterwards, to investigate and determine the 
spatial changes of coastline, spatial changes from 
images of 1984, 2000 and 2010 in 41 points with 
equal distances of 1000 m were measured; results are 
shown in table 2. Spatial changes of coastline in these 
41 points are in such a way that from 1984 to 2000, 
the area has encountered a raise in sea level toward 
the land and a decrease of the area in all point, 
whereas from 2000 to 2010, the coast of city with a 
decrease in sea level has encountered an increase of 
area in most parts of the land, and only in distances 
of 3, 9, 14, 18 and 23 km, the sea has had an increase 
of the water level toward the land with an average of 
15 m spatial change. Interview with natives of the 
area shows that decrease of sea level and increase of 
land has occurred 5 years ago. 

According to table 2a, minimum and 
maximum values of spatial change of coastline 
during 1984 and 2000 are 20 and 204.7 m, 
respectively, lied in 1 and 6 km of measured coastal 
changes; average spatial coastline changes in these 16 
years is 75.2 m with an annual average movement of 
4.7 m of Tonekabon coastline. Based on table 2b, 
spatial changes of coastline during 2000 and 2010 
has been lessened versus the former period, that 
minimum and maximum values of changes are 0 and 
96.1, respectively, lied in distances of 7 and 4 km 
recorded from the measurement points. Average 
movement of coastline during these 10 years is about 
32.9 m showing an annual coastline movement of 3.3 
m in Tonekabon City. Diagram of spatial changes of 
coastline during the study years along the 41 
measurement points is illustrated in figure 5. 
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Fig 3. Land-water separation by spatial amplifying of 

band 5 of Landsat satellite image 
 

 
Fig 4.  Spatial changes of coastline in Tonekabon 

City in 1984, 2000, 2010  

Table 2a. Spatial movement values of coastline during 1984 and 2000 
Distance Changes (m) Distance Changes (m) Distance Changes (m) Distance Changes (m) 

0 24.9 11000 75.9 21000 78.8 31000 83.3 

1000 20 12000 114.5 22000 59.7 32000 85.1 

2000 39.5 13000 90.4 23000 43.1 33000 31 

3000 30.1 14000 45.1 24000 61.1 34000 30.4 

4000 103 15000 76.7 25000 110.6 35000 21.3 

5000 71.6 16000 82.3 26000 87.1 36000 25.8 

6000 204.7 17000 83.8 27000 84.4 37000 63.9 

7000 87.9 18000 65.7 28000 114.5 38000 97.8 

8000 125.3 19000 111.7 29000 52 39000 82.9 

9000 98.1 20000 82.1 30000 55.3 40000 76.8 

10000 103.6 - - - - - - 

 
Table 2b. Spatial movement values of coastline during 2000 and 2010 

Distance Changes (m) Distance Changes (m) Distance Changes (m) Distance Changes (m) 

0 18.06 11000 11.3 21000 36.1 31000 48.28 

1000 11.23 12000 53.7 22000 31.6 32000 82 

2000 12.56 13000 29.5 23000 12.7 33000 20.2 

3000 11.3 14000 0.6 24000 51.8 34000 21.9 

4000 96.14 15000 22.4 25000 54.9 35000 21.1 

5000 22.1 16000 7.4 26000 12.8 36000 8.8 

6000 57.1 17000 28.2 27000 48.7 37000 31.7 

7000 0 18000 22.1 28000 90.7 38000 53.3 

8000 21.7 19000 58.06 29000 17.95 39000 39.8 

9000 29.3 20000 69.3 30000 24.7 40000 21.8 

10000 38 - - - - - - 

 
5. DISCUSSION AND CONCLUSION 

Assessment of accuracy values for the 
measurements of Tonekabon coastline changes by 
remote sensing and GIS techniques needs a 
comparison with the coastline extracted from band 5 

of Landsat satellite images or field measurements. 
Therefore, field measurements in various points have 
proved the precision of used methods in this study, 
and will be discussed later. Figure 6 is an example of 
constructions done after revolution (around 1976) in 
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Sisaraa (east of Salmanshar). According to rules, at 
those years the sea limits were 60 m far from 
buildings, and review with natives shows that this 
limit had been maintained. Starting the sea 
advancement toward the coast, these buildings have 
been affected by the risk of sea waves and most of 
the have sunk under the water and got ruined. In later 
years, to protect the buildings, some structures were 
created that can be seen in figure 6 as concrete 
blocks. 

Figure 7 is also another example of 
destroyed buildings in sea advancement that at the 

moment its yard is under the water, and its planting 
and grass are related to before sea advancement. The 
location of this building is Asbchin coast that is 
shown is the Google Earth photo (figure 7). 

Measurements of spatial movement of 
coastline show that during those three study years, 
from 1984 to 2000 and 2010, zigzagging of 
Tonekabon coastline has happened and the reason is 
mainly human activities. Figure 8 is another example 
of these activities that is also a reason of sea rollback 
at the construction site of Ghoo Hotel, Salmanshahr. 
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Fig 5a. Diagram showing the spatial changes of coastline during 1984 and 2000 
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Fig 5b. Diagram showing the spatial changes of coastline during 2000 and 2010 
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Fig 6. Destroyed buildings in expose of sea waves in Sisaraa coast 

 
Fig 7. Sinking the building under the water in Asbchin coast because of sea advancement 
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Fig 8. Human, a factor of zigzagging and rolling back of the sea (Ghoo Hotel, Salmanshahr) 
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Abstract: In this study on the amount ''self-esteem'' and 'aggression' of boy and girl students in the education year 
2011-2012 was studied.As the purpose of the study was to investigate and compare the rate of cognitive features of ' 
self-esteem' and aggression of girls and boys students of different majors of Qaemshahr Azad university faculty of 
humanities, to do the researcher used the descriptive method. The sampling included 343 students of 11 majors 
chosen randomly of a population of 3431. To access the needed data, two tests of self-esteem of ''Cooper smith '' and 
aggression, test of '' Eysenck '' were employed. in the present study the general hypothesis of ''girl and boy students 
of different majors enjoy different levels of '' self-esteem'' and minor hypotheses of :1-students of different majors 
are different in the amount of '' self-esteem ''.2- Students of different majors are different as the rate of aggression is 
concerned and. 3- There is a meaningful different in boys and girls as for as the rate of self –esteem is concerned. 4-
there is a meaningful different between boys and girls as for as ''aggression'' is concerned were studied. After a 
descriptive analysis of the gained data, the researcher found out that the greatest number of students is that of "Law 
students" with the frequency of 656, and the least number belongs to Educational Sciences students with the 
frequency of 112, while the biggest number of sample students belongs to law students with a frequency of 66 and 
the least number of the sample students chosen is that of educational sciences with the frequency of 11. The tables of 
data show that the greatest frequency of scores of "self-esteem" are respectively 27, 34 and 35.It shows the fact that 
"self-esteem" is relatively high and the biggest frequency of scores for "aggression" is respectively 33, 36 and 
39,which indicates the fact that aggression is below average in the groups studied. The study also shows that the 
average of "self-esteem" scores is higher in girls than in boys, and the average of "aggression" is higher in boys than 
girls. The average of "self-esteem" scores in the students of Physical education, Law, English translation, 
Accounting, Banking and Custom Management are respectively higher than in other field students. It also shows 
that the average score for "aggression" in students is higher in the students of Agriculture Economic, Physical 
education, Accounting, and Administrative Management students, respectively, than in other fields of study 
students. Based on the inferential and deductive analysis, it was that there is not a significant and meaningful 
relationship between the fields of study in the dependant compound variables, that is self-esteem and 
aggression.(Partial Eta Squared = 0/059, Wilks Lambada = 0/88, P<0/005, F20/660 = 2/O54) The analysis of each of 
the dependant variables by itself using the "Ben Feroni's " alpha (0/025) shows that fields of study do not have that 
much effect on the dependant variables of self-steem and aggression (F=1/88, P=0/047). But the groups were 
different in self-steem just due to their fields of study, therefore, we can conclude that there is a meaningful 
difference between students of different fields of study as for as self-steem is concerned, but there is not such a 
meaningful difference as for as aggression is concerned as a dependant variable, i.e, the independent variable of 
field of study is effective on the level of dependant variable of self-steem, but it does not have such an effect on the 
level of aggression. Also, in the studied group, regarding the sex, there was not seen such a meaningful difference in 
the dependant variable of self-esteem. (p=0/309), but in the dependant variable of aggression there is a meaningful 
difference (p=0/000), it means that the independent variable of sex is determine in the level of dependant variable of 
aggression, but not on the level of dependant variable of self-esteem. Analyzing the Variance, the researcher found 
out that there is not any meaningful difference as far as level of self-steem is concerned (F=1/82, df=10 & P>0/005). 
Therefore, the first hypothesis was refuted. Also, by analyzing the Variance, the researcher found out that there is a 
meaningful difference between the students of different fields as far as the level of aggression is concerned. 
(F=2/874, df=10 & P<0.005) thus the second hypothesis was confirmed. Also, by calculating the "t-test", it was 
found that there is not a meaningful difference between boys & girls as far as level of self-steem level is concerned 
(P=0/312, df =341 & t=1/013), hence the third hypothesis is rejected. Calculating the "t-test" it was also found that 
there is a meaningful difference between boys & girls as far as the level of aggression is concerned. (P=0/000, df 
=341 & t= -6/426), accordingly the fourth hypothesis was approved. 
[Aryana M. A comparative study an the amount of self-esteem and a aggression (Cognitive Features) of 
students 0f different majors in Qaemshahr humanities faculty. Life Sci J 2012;9(4):4182-4185] (ISSN:1097-
8135). http://www.lifesciencesite.com. 623 
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1. Introduction 

One of the out –standing traits of successful 
people is enjoying self-confidence and self –esteem 
which are based in childhood 'and adolescence in the 
family environment and then school,social 
environments,friends,one the way person knows him/ 
her self. Psychologists experiences have shown that 
man is naturally seeking for variety and gets bored 
with monotonous and stable environment, especially 
not-suitable emotional and mental conditions, 
paralyze him and his personality and makes him 
imbalanced. 

In the past hundred years, many 
psychologists have admitted the theory that man 
needs self –esteem (Adler/1930, AlLport / 1937, 
Rogers/ 1959 Sullivan /1953, Horny 1937, James 
/1890, Morphy / 1947, Rank /1959). The issue of 
self-esteem and self –value are of the most essential 
factors in the development and growth of man's 
personality Enjoying a strong will and self-
confidence, decision –making and innovatively, 
creativity, mental, health, all have a direct 
relationship with the amount of self-value. In other 
words, self-esteem is a basic factor in the relationship 
between us and life and has a certain effect on 
independence, efficiency and capability of ours. The 
way we count life depends on the sense of self-
esteem and can change it from a positive and stable 
and optimistic to a negative, pessimistic and hesitant 
one. Aggressive behavior, on the other hand, both 
from a cognitive and from a behavioral aspect, has 
been an issue to psychologists. studies on abnormal 
behaviors show that behavioral problems in 
childhood and adolescence can relate to problem and 
crises of temporary,and can slow down and normally 
fade-away but emergence of some problems are 
introductory to some future problems. 

In socialization of children, whether of 
adaptability on of its effect on society, no behavioral 
format can equal in importance as aggression and 
cruelty. Ignorance and short-coming in preventing 
aggressive behaviors can lead to negative and long-
lasting effects (Rice / 1980). Studies show that 
managing children and adolescents with aggressive 
and behaviors could be successfully done and by 
employing modifying methods and behaviors one can 
save both the person and the society of the pain and 
discomfort. (Vix nelson, Israel, Allen –C- 1984) 
aggression has been so popular in the man's life that 
he has considered it as natural, and the first scientific 
researches on the issue date less than a century. 

 
2. Material and Methods 

As the purpose of the study was to 
investigate and compare the amount of cognitive 

features (self-esteem and aggression) of boy and girl 
students of Qaemshahr Islamic Azad of university, 
we can call the kind of the study as descriptive 
Comparative. Population is all the students of 
humanities faculty of Qaemshahr Azad university in 
(2011– 2012) education year (3431). Sampling 
according to krijsi and Morgan (1970) table was 
done. 343 students in 11 majors (Educational 
sciences, Family studies, Physical Education,Islamic 
education, English translation, Administrative 
Management, Accounting, Persian Literature, Law, 
Agriculture Economics, Banking and Custom 
Management), all randomly selected in both sexes. 

To determine the level of 'self-esteem ' of 
girl and boy students, Cooper Smith's test was 
applied, this test includes 58 yes-No question which 
scored 1 and 2. Also to determine levels of, 
aggression 'Eysenck' test 'was applied. It included 30 
items with never, hardly ever, some items-and always 
which scored 0,1,2,3 respectively. 

 
3. Data –analysis 

In analyzing the gained data, the researcher 
used descriptive statistic indexes and at the level of 
inferential statistics, multi-variables test, independent 

 't-test', and, variance analysis were used. 
 

4. Results (findings) 
General hypothesis: boys and girls students 

in different majors enjoy different levels of self-
esteem and aggression. Analyzing data with the use 
of multi-variable test, the researcher did not notice 
any meaningful difference between the fields studied 
in dependant variables "self-esteem and aggression". 
(Partial Eta Squared = 0/059, Wilks Lambada = 0/88, 
P<0/005, F20/660 = 2/O54). The analysis of each of 
the dependant variables by itself using the "Ben 
Feroni's " alpha (0/025) shows that fields of study do 
not have that much effect on the dependant variables 
of self-steem and aggression (F=1/88, P=0/047). But 
the groups were different in self-steem just due to 
their fields of study, therefore, we can conclude that 
there is a meaningful difference between students of 
different fields of study as for as self-steem is 
concerned, but there is not such a meaningful 
difference as for as aggression is concerned as a 
dependant variable, i.e, the independent variable of 
field of study is effective on the level of dependant 
variable of self-steem, but it does not have such an 
effect on the level of aggression.  
 
First hypothesis:  

Students of different majors are different as 
for as level of self-esteem is concerned.In analyzing 
the hypothesis, given the data gained through 
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computing variance analysis (p=0.055, f=1.825) it 
was found that there is not a significant difference in 
students of different majors regarding the self-esteem 
rate,hence, null,hypothesis is confirmed with 
95%,and it is nulled.physical education students 
enjoyed the highest level of self-esteem M=34 and 
economic students the lowest M=28, and the mean 
On the self-esteem was M=31.39 for all majors. 
 
Second hypothesis:  

Students of different majors are different in 
enjoying the level of aggression. Analyzing this 
hypothesis and given the data gained through 
variance test analyzing (p=0.002, f=2.874) it was 
found that there. There is a significant difference in 
students of different majors as for as level of 
aggression is concerned, there for, the hypothesis is 
confirmed by 95%. Economics students enjoyed 
highest level of aggression M=41and Islamic 
education students enjoyed the lowest level M=30, 
while the general mean was M=36.26 for all majors. 
 
Third hypothesis:  

There is a significant difference in boys and 
girls as for as self-esteem is concerned. Statistical 
data and computing 't-test' it was found that there is 
no any significant difference between,boys and girl 
self-esteem (p=0.312,df=341,t=1.013) by 99% null 
hypothesis was confirmed and the study hypothesis 
was refused. Girl students mean was 32 /boys = 
M=31/girls enjoyed a higher mean, regarding the 
mean of self-esteem for all majors, there was not 
such a significant difference observed between boys 
and girls. 
 
Fourth hypothesis:  

There is a meaningful difference between 
the amount of aggression is boys and girls. Analyzing 
the hypothesis, given statistical data computed 
through 't-test' it was found that there is a significant 
difference of aggression between boy and girl 
students (p=0.000,df=341,t=-6.426),accordingly the 
hypothesis was confirmed by 99%.Boy students 
M=39, girls M=33, boys of a higher level of 
aggression compared with the general mean of all 
majors M=36.26 The difference of aggression in boys 
and girls is significant. 

 
5. Discussion and conclusion: 
Analyzing the general hypothesis: 

''Girl and boy students in different majors 
enjoy different levels of self-esteem and aggression ''. 
As based on data analysis and multi-variable test, 
there was not any meaningful difference between 
fields of study as compound dependant variables 
(self-esteem and aggression), therefore this 

hypothesis is totally refued. This hypothesis result 
does not agree with such Iranian researchers 'studies 
as 'Eshaghi,Gorgi (2000)'- Nazem shirazi /Masoud 
Biabangard (1998)- Parsa,Mohammad (2003).It is not 
also in line with the result studies of other researchers 
such as: Store '1991',Sian '1985',Tanjeni 
'1990',Harder and Luis '1986 ',Krinis, Granman and 
Barcly(1989). 
 
First hypothesis analysis:  

''Students of different majors are different in 
self-esteem levels'' Analyzing the hypothesis /given 
the statistical data computed through variance 
analysis /it was found that there is not any significant 
difference between students of different majors 
/hence / the null hypothesis was confirmed by 95% 
and the study hypothesis was refuted.the finding of 
the first hypothesis are in agreement with such 
Iranian researchers as,Biabangard ismaeel 
1991,Eshaghi Gorgi, Hasan 2000, Nazem-Shirazi 
Masoud 1998 and Also, hafman and others 
1988,Cooper smith 1970, Rosenberg 1965, Bachman 
1970, Stang 1972, Vinota 1989. 
 
Second hypothesis analysis:  

Students of different majors are different in 
the level of aggression ''. Analyzing the hypothesis, 
given the statistical data computed through variance 
analysis, it was found that there is a significant 
difference between students of different majors as for 
as level of aggression is concerned, hence the 
hypothesis of the study is confirmed by 95%. The 
conclusion of the second hypothesis is in agreement. 
With those of such researchers as, Navabi neg had, 
shokuh 1996,karimi Yosef 2007,Watson,and 
Bandura.There is a significant difference of self –
esteem in boys and girls, thus null hypothesis is 
confirmed by 99%and that of the study is refuted.  

 
Third hypothesis analysis:  

In agreement with the studies of such 
researchers as, Malak-Kheili, Ali 1992, Yori, 
Mohammad 1992, Esmaeelneghad, Mehri 1995. 
 
Forth hypothesis analysis:  

Between boys and girls /there is a significant 
difference of aggression'' As the statistical data 
gained through computing, t-test, show /there is a 
significant difference between girls and boys in 
aggression.Thus /the hypothesis of the study is 
confirmed by 99%. The result of this hypothesis is in 
agreement with those of such researchers as: 
Hamdzade Sadati /Seyede fatemeh 1996, Gazi Mir 
Saeed/Seyede Narges 1997, Gorzodin,Nematollah 
1993 /Karimi yusef 1989, Lwin Stein 1985,Darsky & 
Jones 1987 /Rosenberg 1989. 
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Abstract: Due to the importance of rolling bearings as one of the most commonly used industrial machinery 
elements, it is necessary to develop proper monitoring and fault diagnosis procedure to suppress malfunctioning and 
failure of these elements during operation. For rolling bearing fault detection, it is expected that a desired time 
domain analysis method has good computational efficiency. The interesting point of this investigation is the 
introduction of an in such systems through extracting features in time effective method for fault detection and 
diagnosis in such systems through extracting features in time domain from vibration signals , artificial neural 
networks (ANNs) and support vector machines (SMVs)  that used for classification of rolling-element bearing 
faults. The extracted features from original and preprocessed signals are used as inputs to the classifiers for two-
class (normal or fault) recognition. The classifier parameters This features are classified successfully using SVM 
and ANN classifier, The classifiers are trained with a subset of the experimental data for known machine conditions 
and are tested using the remaining set of data. The procedure is illustrated using the experimental vibration data of a 
rotating machine. The roles of different vibration signals and signal preprocessing techniques are investigated The 
performance of SVM have been found to be substantially better than ANN with the entire feature set.  
[O.R. Seryasat, J. Haddadnia, Y. Arabnia, M. Zeinali, Z. Abooalizadeh, A. Taherkhani, S. Tabrizy, F. Maleki. 
Intelligent Fault Detection of Ball-bearings Using Artificial neural networks and Support-Vector Machine. 
Life Sci J 2012;9(4):4186-4189]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 624 
 
Keywords: Fault diagnosis; Roller bearing; feature extraction; SVM; ANN 
 
1. Introduction 

Roller bearings are the important and frequently 
encountered components in the rotating machines that 
find widespread industrial applications. Therefore, fault 
diagnosis of the roller bearings has been the subject of 
extensive research. Rolling bearing faults can have 
many reasons, e.g. wrong design, improper mounting, 
acid corrosion, bad lubrication and plastic deformation 
[1, 2]. The process of roller bearing fault diagnosis 
includes the acquisition of information, extraction of 
features and recognition of conditions. The latter two 
have priority to the first one. Different methods are 
used for the acquisition of information; they may be 
broadly, classified as vibration and acoustic 
measurements, temperature measurements and wear 
debris analysis. Among these, vibration measurements 
are commonly used in the condition monitoring and 
diagnostics of the rotating machinery [3]. The vibration 
measurement of the roller bearing can be made using  
some accelerating sensors that are placed on the bearing 
house. When faults occur in the roller bearing, the 
vibration signal of the roller bearing would be different 
from the signal under the normal condition [4, 5, 6]. So 
far, many conventional vibration-signal-analysis-based 
methods have been applied to rotating machine fault 
diagnosis. Quite a few works have been done in this 
field, e.g. by Wang and McFadden [7], Shiroishi et al. 

[8], Scholkopf [9], Dellomo [10], Li et al. [11], Jack 
and Nandi [12], Nikolaou and Antoniadis [13], Samanta 
et al. [14], Al-Ghamd and Mba [15], and Purushotham 
et al. [16]. The possibilities of using support vector 
machines (SVMs) in machine condition monitoring 
applications are being considered only in recent years. 
For example, Nandi [17], and then, Jack and Nandi [18] 
have provided a procedure for condition monitoring of 
rolling element bearing. Then they improved their work 
by using GAs for automatic feature selection in 
machine condition monitoring [12, 19-20]. Samanta et 
al. developed a procedure similar to that of Jack and 
Nandi but different in processing time-domain signal 
[14], where only two cases were studied which are false 
and normal conditions. Finally, Rojas and Nandi [20] 
have worked on the training of SVMs by using the 
sequential minimal optimization (SMO) algorithm. But, 
multi-class Support vector machines (MSVMs), based 
on statistical learning theory that are of specialties for a 
smaller sample number have better generalization than 
ANNs and guarantee the local and global optimal 
solution are exactly the same [21]. Meantime, the 
learning problem of a smaller number of samples can 
be solved by SVM. Recently, it has been found  that 
SVMs can be effectively applied to many applications 
[22-25]. Due to the fact that it is practically difficult to 
obtain sufficient fault samples, SVMs are introduced 
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into rotating machinery fault diagnosis due to their high 
accuracy and good generalization for a smaller sample 
number. 

In this paper, The interesting point of this 
investigation is the introduction  of an effective method 
for fault detection and diagnosis in such systems 
through features in optioned from vibration signals , 
artificial neural networks (ANNs) and support vector 
machines (SMVs)  that used for classification of 
rolling-element bearing faults. The extracted features 
from original and preprocessed signals are used as 
inputs to the classifiers for two-class (normal or fault) 
recognition. The classifier parameters This features are 
classified successfully using SVM and ANN classifier, 
The classifiers are trained with a subset of the 
experimental data for known machine conditions and 
are tested using the remaining set of data. The 
procedure is illustrated using the experimental vibration 
data of a rotating machine. The roles of different 
vibration signals and signal preprocessing techniques 
are investigated The performance of SVM have been 
found to be substantially better than ANN with the 
entire feature set. 

2.  Artificial neural network 
The feed forward neural network, used in this 

work, consists of input layer, hidden layer and output 
layer. The input layer has nodes representing the 
normalized features extracted from the measured 
vibration signals. 
There are various methods, both heuristic and 
systematic, to select the neural network structure and 
activation functions [26]. The number of input nodes 
was varied from 1 to 30 and that of the output nodes 
was 2. The target values of two output nodes can have 
only binary levels representing ‘normal’ (N) and 
‘failed’ (F) bearings. The inputs were normalized in the 
range of 0-1. In the ANN, the activation functions of 
sigmoid were used in the hidden layers and in the 
output layer, respectively. The ANN was created, 
trained and implemented using Matlab neural network 
toolbox with Backpropagation (BPN) and the training 
algorithm of Levenberg-Marquardt. The ANN was 
trained iteratively to minimize the performance function 
of mean square error (MSE) between the network 
outputs and the corresponding target values. At each 
iteration, the gradient of the performance function 
(MSE) was used to adjust the network weights and 

biases. In this work, a mean square error of
510

, a 

minimum gradient of 1010 and maximum iteration 
number (epoch) of 1000 were used. The training 
process would stop if any of these conditions were met. 
The initial weights and biases of the network were 
generated automatically by the program. 

3. SVM 
In order to calculate decision surfaces directly 

instead of modeling a probability distribution across 
training data, SVM makes use of a hypothetic space of 
linear functions in a high dimensional feature space. A 
support vector (SV) kernel is utilized for mapping the 
data from input space to a high-dimensional feature 
space; this makes easy the process of the problem in 
linear form. SVs are samples that have [28]. SVM 
always finds a global minimum because it usually tries 
to minimize a bound on the structural risk, rather than 
the empirical risk. Empirical risk is defined as the 
measured mean error rate on the training set as below: 
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where l is the number of observations, iy is the class 

label and ix  is the sample vector. The structural risks, 

defined as a structure derived from the inner class of the 
function in the nested subset, find the subset of the 
function that minimizes the bound on the actual risk. 
SVM achieves this goal by minimizing the following 
Lagrangian formulation: 
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Where i  is positive Lagrange multiplier [27, 28]. 

SVM uses some kernels to map the data from the input 
space to a high-dimensional feature space which 
facilitates the problem to be processed in linear form. In 
this paper, linear and radial basis function (RBF), 
quadratic and polynomial kernels have been used.  

4. Feature extraction 
Statistical analysis of vibration signals yields 

different primary and secondary parameters. Research 
works have been reported (McFadden & Smith, 1984) 
on using these parameters in combinations to elicit 
information regarding bearing faults. Such procedures 
use allied logic often based on physical considerations. 
We selected eleven parameters as a basis for our study. 
They are mean, median, standard deviation, variance, 
kurtosis, skewness, , minimum, Zero Crossing Rate, 
Peak Rate and maximum. These features were extracted 
from vibration signals. The statistical features are 
explained below (where ‘N’ is the number of sample 
points.) Some features are explained as follows. 
 (a)  Mean:   
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 (b) Standard deviation: this parameter is a signature of 
the effective energy or power content of the vibration 
signal, and represents deterioration in bearing 
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condition. The following formula has been used for 
computation of the standard deviation: 
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(c) Sample variance: it is variance of the signal points 
which can be calculated using the following formula:  
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(d) Kurtosis: the value of this feature, which is a 
representative of the flatness or the spikiness of the 
signal, is very low for good bearings and high for faulty 
bearings due to the spiky nature of the signal.  
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(e) Skewness: this feature, representing the asymmetry 
of a distribution around its mean, can be obtained from 
the formula: 
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(f) Minimum value: it refers to the minimum signal 
point value in a given signal. As the bearing parts (inner 
race, outer race and roller) get degraded, the vibration 
levels seem to go up. Hence, it can be utilized for fault 
detection. 
(g) Maximum value: it refers to the maximum signal 
point value in a given signal. 

5. Experimental Procedure 
Two data sets, each containing twenty data files, 

were collected from Two bearings which are the same 
but with different faults. The first data file was 
collected from each test bearing when the loading was 
zero, and the bearing was Running at the highest speed 
(3000 rpm). The load was then increased step by step, 
the speed was kept at 3000rpm, and four other data files 
were collected. The load was then brought back to zero, 
and speed was decreased by 500 rpm; then, the next 
five data files were collected under five different loads 
similar to the first five data files. This procedure was 
continued until all twenty five sets of data were 
collected. The sampling frequency was chosen as 41.67 
kHz; this sampling frequency along with the data record 
size of 4098 guarantees that the sampling procedure 
covers at least 1.6 revolutions of shaft at the lowest 
speed.  

The diagram block of detection of the type of 
faults in bearings has been illustrated in Table (1). 

6.  TEST BEARINGS 
An impact impulse is generated every time a ball 

hits a defect in the raceway or every time a defect in a 
ball hits the raceway. Each of such impulses excites a 

short transient vibration in the bearings at its natural 
frequencies. Each time this defect is rolled over, an 
impact is produced whose energy depends on the 
severity of the defect. Many failure modes of a rolling 
element bearing produce such a discontinuity in the 
path of the rolling elements. Moreover the majority of 
rolling element bearing failure cases begin with a defect 
on one of the raceways. In this research, defects on 
inner raceway (IRD) and normal Bearing (GBR) are 
used. 

 
7. Conclusion  

Due to the importance of rolling bearings as one 
of the most populous used industrial machinery 
elements, development of proper monitoring and fault 
diagnosis procedure to suppression malfunctioning and 
failure of these elements during operation is necessary. 
For rolling bearing fault detection, it is expected that a 
desired time domain analysis method has good 
computational efficiency. A procedure is presented for 
diagnosis of bearing condition using two classifiers, 
namely, ANNs and SVMs with feature selection from 
time-domain vibration signals. The roles of different 
vibration signals and signal preprocessing techniques 
have been investigated. The performance of SVM have 
been found to be substantially better than ANN with the 
entire feature set. 
 

8. Figures and Tables  
8.1. Figures 

In this section, the diagram block of detection 
of the type of faults(Fig.1), the original acceleration 
vibration signal for two types of faults at 3000rpm 
speed and 500N load have been shown (Fig.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: the diagram block of detection of the type of 
faults. 
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Fig.2: Original acceleration vibration of the signal for 

two different faults, (a): Inner race way fault, (b) Good 
bearing 

 
8.2. Table 
In this section, the roller bearing fault diagnosis for 

two type faults at 3000rpm speed and 1000N load have 
been shown in Table 1. 

 
TABLE 1: Performance comparison of classifiers with 

different number of features 

Number of features Test success (%) 
 SVM PNN 
4 68 58 
7 85 79 

11 94 89 
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Abstract: Soil salinity is one of the major environmental stresses affecting plant growth and productivity. To assess 
the effect of salt stress on physiological traits of sweet wormwood medicinal plant (Artemisia annua L.) under 
salicylic acid application and non application conditions a field study was conducted in Zanjan, Iran during 2010-
2011 crop year in a four- replicated- factorial design laid out in randomized complete block with four salinity levels 
(0 (control), 4, 8, and 12 ds. m-1 NaCl) and two salicylic acid levels (salicylic acid non application (control) and 
salicylic acid application (0.5 mM solution). Chlorophyll a content, chlorophyll b content, leaf electrical 
conductivity, stomatal resistance, leaf relative water content, and canopy temperature difference were determined. 
Results revealed that application of salicylic acid in both stress and non stress conditions increased the chlorophyll a 
and b content and also leaf relative water content, although leaf electrical conductivity, stomatal resistance and 
canopy temperature difference decreased by salicylic acid application in both stress and non stress conditions. 
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1. Introduction 

Sweet wormwood (Artemisia annua L.) 
belonging to Asteraceae family is an aromatic annual 
plant which uses as a medicinal plant due to several 
types of essential oils and alkaloid and glycoside 
compounds (Challa and Ravindra, 1998). The leaves 
of A. annua are a rich source of artemisinin, a 
sesquiterpene lactone used as the raw material for the 
production of semi-synthetic derivatives that are 
more stable, bioavailable, and effective against 
chloroquine-resistant strains of Plasmodium 
falciparum (Klayman, 1985; Luo and Shen, 1987; 
Balint, 2001; Marchese et al., 2001; Enserink, 2005; 
Marchese et al., 2005). Besides its antimalarial 
activity, artemisinin has proved effective against 
different types of cancer, parasitic diseases like 
Schistosomiasis, viral hepatitis B and some animal 
diseases are also known to be treated by artemisinin 
(Efferth 2009; Ferriera and Gonzalez, 2008). 

It has been demonstrated that plant growth 
behavior and production of artemisinin in plant parts 
of A. annua are affected not only by genotype but 
also by environmental factors (Ferreira et al. 1995). 
Irradiation (Wang et al. 2007), salinity stress 
(Qureshi et al., 2005; Qian et al., 2007), chilling 
stress (Feng et al., 2009) and Dimethyl sulfoxide 
elicitation (Mannan et al., 2010) have been reported 
to affect plant growth and artemisinin production. In 
addition, phytohormones involved in the plant 

defense response (e.g., abscisic acid (Jing et al., 
2009) and salicylic acid (Pu et al., 2009) have also 
been shown to play important roles in artemisinin 
accumulation. 

High salinity in soil or irrigation water is a 
common environmental problem affecting plant 
growth and productivity by provoking osmotic stress 
and ion toxicity together with induction of oxidative 
stress. Salinity induces water deficit even in well 
watered soils by decreasing the osmotic potential of 
soil solutes thus making it difficult for roots to extract 
water from their surrounding media (Sairam et al., 
2002). The effect of high salinity on plant can be 
observed at the whole plant level in terms of plant 
death and/or decrease in productivity (Parida and 
Das, 2004). Salinity decreases germination (Gehlot et 
al., 2005; Sharma et al., 2004), dry matter 
accumulation, the rate of net CO2 assimilation, 
relative growth, leaf cell expansion and ultimate leaf 
growth (Cramer et al., 2001; Saqib et al., 2004; 
Mansour et al., 2005). 

Salicylic acid acts as a potential plant growth 
regulator and plays an important role in regulating a 
number of plant physiological and biochemical 
processes. Salicylic acid is a phytohormone witch 
roles in signal transduction of a wide range of 
defense responses including the biosynthesis of some 
secondary metabolites (Hayat et al., 2010; Pieterse 
and van Loon, 1999). A survey of literature indicates 
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that salicylic acid could affect antioxidant enzyme 
activities and then cause a moderate increase in the 
content of reactive oxygen species such as hydrogen 
peroxide (H2O2) (Ali et al., 2006; Chen et al., 1993; 
Harfouche et al., 2008; Mahdavian et al., 2007) 
which acts as a second messenger in regulating plant 
defense responses (Dempsey and Klessig, 1994; 
Hayat et al., 2010; Jaspers and Kangasjarvi, 2010). 
Gao Bin et al. (2009) provide evidence that salicylic 
acid can activate A. annua growth and artemisinin 
production. Salicylic acid is a phenolic 
phytohormone involved in regulating plant growth, 
development, photosynthesis, transpiration, ion 
uptake and transport, and defenses against abiotic 
stresses (Gao-Bin et al. 2009). Aftab et al (2011) 
reported salicylic acid, when applied at 1.00 mM, 
provided considerable protection against salt stress 
imposed by adding 50, 100, or 200 mM NaCl to soil. 

Considering the aforementioned points, this 
study conducted with the objective to determine the 
effect of salicylic acid application on physiological 
traits of sweet wormwood (A. annua L.) under salt 
stress condition. 
2. Materials and methods 
2.1. Experimental site and design 

To assess the effect of salt stress on 
physiological traits of sweet wormwood medicinal 
plant (Artemisia annua) under salicylic acid 
application and non-application conditions a factorial 
experiment based on randomized complete block 
design in four replications was carried out at the 
experimental farm located in Zanjan, Iran (36°40′ N, 
48°29′ E; 1638 m Elevation) during 2010- 2011 crop 
year. Treatments included four salinity levels (0 
(control), 4, 8, and 12 ds m-1 NaCl) and two salicylic 
acid levels (salicylic acid non application (control) 
and salicylic acid application (0.5 mM solution)). 

Seeds were planted in nursery on 1×1 m2 beds 
after sterilizing with sodium hypo chloride for 5 min 
and ethanol (96%) for 30 sec and rinsing with 
distilled water for several times to remove excess of 
chemicals. Two month seedlings were transferred to 
30 cm in diameter× 50 cm in height plastic pots (20 
kg soil per pot). 50 days after transferring, plants 
were treated with different salinity and salicylic acid 
levels. Salinity levels in high salinity treatments were 
increased gradually to prevent sudden stress and plant 
death. 
2.2. Measurements of traits 

Chlorophyll a content, chlorophyll b content, leaf 
electrical conductivity, stomatal resistance, leaf 
relative water content, and canopy temperature 
difference were determined.  

Canopy temperature was measured using an 
infrared thermometer (Pyropen D, Calex Electronics 
Ltd.) in the morning. 

At sampling stage young, mature and well 
developed leaves were used to measure the leaf 
relative water content. These leaves transferred to 
laboratory immediately after separation from plant, 
cleaned and their wet weight measured by 0.001 
accuracy scale. The samples put in distilled water for 
24 h under no light condition in laboratory. Their 
saturated weight determined. The leaves were put in 
electrical oven for 48 h in 80°C and their dry weight 
measured. The leaf relative water content determined 
according to following equation (Turner and Jones 
1980):  
Leaf Relative Water Content (RWC) = 

100




weightdryleafweightsaturatedleaf

weightdryleafweightwetleaf
 

Stomatal resistance was determined with an AP4 
Prometer (Delta-T Devices, UK). 

7 days after treatment of plants, leaves of 3 
plants in each treatment were used to measure leaf 
electrical conductivity. In laboratory, leaves were cut 
to 1-cm2 segments. Segments of each sample were 
put in one tube containing 10 ml distilled water and 
tubes were incubated at 25°C on a rotary shaker (100 
rpm) for 24 h. Electrical conductivity of bathing 
solution (EC1) was measured using Micro EC Meter 
after 24 h. Then each tube autoclaved at 120°C for 20 
min to release all electrolytes, cooled to 25°C and the 
final electrical conductivity (EC2) was measured. 
Electrolyte leakage rate was determined as: 

100
2

1


EC

EC
EL . The hurt rate of cell membrane 

permeability was calculated using following equation 
(Bai Wen-Bo et al., 2008): 

HR= (ELT- ELCK) × 100 
Where HR is the hurt rate (%) and ELT and 

ELCK are the electrolyte leakage of the treatment 
and control, respectively. 

To measure chlorophyll a and b content, 
chlorophyll extraction was performed by putting leaf 
segments in 80% aqueous acetone at 4°C in darkness 
during the night. The extract was centrifuged for 5 
min at 10000× g and absorption rate of supernatant 
fraction in 645, 663 and 480 nm wavelengths were 
determined using Spectrophotometer (Arnon, 1949). 
2.3. Statistics 

Statistical analyses of data were performed with 
a personal computer using the SAS software. A 
factorial analysis of variance (ANOVA) was 
performed for all parameters. In addition the 
Duncan’s Multiple Range Test (DMRT) (P = 0.05) 
was used to conduct mean comparison. 
3. Results and discussion 
3.1. Chlorophyll a content 

The simple effects of salicylic acid and salinity 
and the interaction effect of them on chlorophyll a 
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content were all significant at P= 0.01 (Table 1). 
Application of salicylic acid on average 0.927 µm 
g(fw)-1 showed a significant preference in 
comparison to non application of salicylic acid on 
average 0.857 µm g(fw)-1 in chlorophyll a content 
more production. Also chlorophyll a content 
decreased by increasing salinity level from 0 to 12 ds 
m-1 as the lowest rate of chlorophyll a content on 
average 0.687 µm g(fw)-1 obtained in salinity level of 
12 ds m-1 (Table 2). Study of the interaction effect of 
treatments revealed that the highest chlorophyll a 
content on average 1.111 µm g(fw)-1 and the lowest 
chlorophyll a content on average 0.627 µm g(fw)-1 
obtained in salinity level of 0 ds m-1 under application 
of salicylic acid condition and salinity level of 12 ds 
m-1 under non application of salicylic acid condition, 
respectively. Application of salicylic acid in both 
stress and non stress conditions increased the 
chlorophyll a content (Table 3). 
3.2. Chlorophyll a content 

The simple effects of treatments and their 
interaction effect on chlorophyll b content were all 
significant at P= 0.01 (Table 1). Application of 
salicylic acid on average 0.919 µm g(fw)-1 showed a 
significant preference in comparison to non 
application of salicylic acid on average 0.799 µm 
g(fw)-1 in chlorophyll b content production . Also 
chlorophyll b content decreased by increasing salinity 
level as the lowest rate of chlorophyll b content on 
average 0.595 µm g(fw)-1 obtained in salinity level of 
12 ds m-1 (Table 2). Study of the interaction effect of 
treatments showed that the highest chlorophyll b 
content on average 1.212 µm g(fw)-1 and the lowest 
chlorophyll b content on average 0.544 µm g(fw)-1 
obtained in salinity level of 0 ds m-1 under application 
of salicylic acid condition and salinity level of 12 ds 
m-1 under non application of salicylic acid condition, 
respectively. Application of salicylic acid in both 
stress and non stress conditions increased the 
chlorophyll b content (Table 3). Aftab et al. (2010) 
also showed application of salicylic acid positively 
improved chlorophyll and carotenoid contents in 
sweet wormwood. Aftab et al. (2011) reported 
salinity reduced the values of photosynthetic 
attributes and total chlorophyll content and inhibited 
the activities of nitrate reductase and carbonic 
anhydrase in sweet wormwood.  
3.3. Leaf electrical conductivity (EC) 

The simple effects of treatments and interaction 

effect of them on leaf electrical conductivity were all 
significant at P= 0.01 (Table 1). Non application of 
salicylic acid on average 2003.25 µs cm-1 had higher 
leaf electrical conductivity in comparison to 
application of salicylic acid on average 1752.00 µs 
cm-1. Also leaf electrical conductivity increased by 
increasing salinity level from 0 to 12 ds m-1 as the 

highest rate of leaf electrical conductivity on average 
2439.50 µs cm-1 obtained in salinity level of 12 ds 
m-1 (Table 2). Study of the interaction effect of 
treatments revealed that the highest leaf electrical 
conductivity on average 2597 µs cm-1 and the lowest 
leaf electrical conductivity on average 1208 µs cm-1 
obtained in salinity level of 12 ds m-1 under non 
application of salicylic acid condition and salinity 
level of 0 ds m-1 under application of salicylic acid 
condition, respectively. Application of salicylic acid 
in both stress and non stress conditions decreased the 
leaf electrical conductivity (Table 3). Aftab et al. 
(2011) reported salt stress significantly increased 
electrolyte leakage and proline content. 
3.4. Stomatal resistance 

The simple effects of salicylic acid and 
salinity and their interaction effect on stomatal 
resistance were all significant at P=0.01 (Table 1). 
Non application of salicylic acid on average 3.732 s 
cm-1 showed a higher stomatal resistance in 
comparison to application of salicylic acid on average 
2.995 s cm-1. Stomatal resistance increased by 
increasing salinity level from 0 to 12 ds m-1 as the 
highest rate of stomatal resistance on average 5.46 s 
cm-1 obtained in salinity level of 12 ds m-1 (Table 2). 
Study of the interaction effect of salicylic acid and 
salinity revealed that the highest stomatal resistance 
on average 5.94 s cm-1 and the lowest stomatal 
resistance on average 1.75 s cm-1 obtained in salinity 
level of 12 ds.m-1 under non application of salicylic 
acid condition and salinity level of 0 ds m-1 under 
application of salicylic acid condition, respectively. 
Application of salicylic acid in both stress and non 
stress conditions decreased stomatal resistance (Table 
3). 
3.5. Leaf relative water content (RWC) 

The simple effects of treatments and their 
interaction effect on leaf relative water content were 
all significant at P= 0.01 (Table 1). Application of 
salicylic acid on average 87.75% showed a 
significant preference in comparison to non 
application of salicylic acid on average 83.72%. Also 
leaf relative water content decreased by increasing 
salinity level from 0 to 12 ds m-1 as the lowest rate of 
leaf relative water content on average 76.70% 
obtained in salinity level of 12 ds m-1 (Table 2). Study 
of the interaction effect of treatments revealed that 
the highest rates of leaf relative water content 
obtained in salinity level of 0 ds m-1 under both 
application and non application of salicylic acid 
conditions on average 94.8% and 93.9%, 
respectively. The lowest leaf relative water content 
on average 75.1% obtained in salinity level of 12 ds 
m-1 under non application of salicylic acid condition. 
Application of salicylic acid in stress condition 
increased the leaf relative water content (Table 3).  
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S.O.V. DF CaC CbC LEC SR LRWC CT 
Replication 3 * ns ** ** ** ** 

Salicylic acid 1 ** ** ** ** ** ** 

Salinity 3 ** ** ** ** ** ** 

Salicylic acid × 
Salinity 

3 ** ** ** ** ** ** 

Error 21       
Total 31 - - - - - - 
CV - 1.5903 2.4209 0.3443 2.2248 0.8147 2.3029 

 

Table 1. Analysis of variance components for assessed traits 

*, ** – significant at 5% and 1% respectively, ns – not significant 

Treatments Mean 

CaC (µm 
g(fw)-1) 

CbC (µm 
g(fw)-1) 

LEC (µs cm-

1) 
SR (s cm-1) LRWC (%) CTD (°C) 

Salicylic acid 

Non 
application  

0.857 b 0.799 b 2003.25 a 3.732 a 83.72 b -3.45 b 

Application  0.927 a 0.919 a 1752.00 b 2.995 b 87.75 a -2.755 a 

Salinity (ds m-1) 

0 1.100 a 1/119 a 1261.50 d 1.82 d 94.35 a -1.815 a 

4 0.959 b 0.951 b 1710.50 c 2.50 c 89.25 b -2.485 b 

8 0.821 c 0.771 c 2099.00 b 3.59 b 82.65 c -3.565 c 

Table 2. Simple effects of salicylic acid and salinity on assessed traits 

Any two means sharing a common letter do not differ significantly from each other at 5% probability. 

Treatments Mean 

CaC (µm 
g(f w)-1) 

CbC (µm g 
(f w)-1) 

LEC (µs 
cm-1) 

SR (s cm-1) LRWC (%) CTD (°C) 

Salicylic acid Salinity 

Non 
application 

0 1.09 b 1.03 b 1315 g 1.89 f 93.9 a -1.87 b 

4 0.921 d 0.905 d 1879 e 2.98 d 86.2 c -2.99 d 

8 0.793 f 0.721 f 2222 c 4.12 c 79.7 d -3.97 f 

12 0.627 h 0.544 h 2597 a 5.94 a 75.1 f -4.97 h 

Application 0 1.11 a 1.212 a 1208 h 1.75 g 94.8 a -1.76 a 

4 0.998 c 0.997 c 1542 f 2.02 e 92.3 b -1.98 c 

8 0.849 e 0.822 e 1976 d 3.07 d 85.6 c -3.16 e 

12 0.747 g 0.646 g 2282 b 4.98 b 78.3 e -4.12 g 

 

Table3. Interaction effect of salicylic acid and salinity on assessed traits 

Any two means sharing a common letter do not differ significantly from each other at 5% probability. 

Traits in italic, CaC, CbC, LEC, SR, LRWC, and CTD are assigned for chlorophyll a content in µm g(fw)-1, 
chlorophyll b content µm g(fw)-1, leaf electrical conductivity in µs cm-1, Stomatal resistance in s cm-1, leaf relative 

water content in %, and canopy temperature difference in °C, respectively. 
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3.6. Canopy temperature difference 
The simple effects of salicylic acid and 

salinity and their interaction effect on canopy 
temperature difference were all significant at 
P = 0.01 (Table 1). Non application of salicylic acid 
on average -3.45°C showed a higher difference in 
comparison to application of salicylic acid on average 
-2.755°C. Also canopy temperature difference 
increased by increasing salinity level from 0 to 12 ds 
m-1 as the highest rate of canopy temperature 
difference on average -4.545°C obtained in salinity 
level of 12 ds m-1 (Table 2). Study of the interaction 
effect of treatments showed that the lowest canopy 
temperature difference on average -1.76°C obtained 
in salinity level of 0 ds m-1 under application of 
salicylic acid condition. The highest canopy 
temperature difference on average -4.97°C obtained 
in salinity level of 12 ds m-1 under non application of 
salicylic acid condition. Application of salicylic acid 
in both stress and non stress conditions decreased the 
canopy temperature difference (Table 3). 

 
4. Conclusion 

Adjustments in chemical elicitors such as 
salicylic acid can be used as an effective method to 
increase A. annua growth and powered defense 
responses. This study provides new findings about 
the physiological changes in A. annua in response to 
salicylic acid application under salt stress condition. 
Our results revealed that chlorophyll a and b content 
and leaf relative water content increased by 
application of salicylic acid and decreased by 
increasing salinity level lonely. Although leaf 
electrical conductivity, stomatal resistance and 
canopy temperature difference responded differently 
and decreased by salicylic acid application and 
increased by increasing salinity level. The highest 
and lowest chlorophyll a content b content and leaf 
relative water content obtained in salinity level of 0 
ds m-1 under application of salicylic acid condition 
and salinity level of 12 ds m-1 under non application 
of salicylic acid condition, respectively. The highest 
and the lowest leaf electrical conductivity, stomatal 
resistance and canopy temperature difference 
obtained in salinity level of 12 ds m-1 under non 
application of salicylic acid condition and salinity 
level of 0 ds m-1 under application of salicylic acid 
condition, respectively. Application of salicylic acid 
in both stress and non stress conditions increased the 
chlorophyll a content and b content and leaf relative 
water content, although leaf electrical conductivity, 
stomatal resistance and canopy temperature 
difference decreased by salicylic acid application in 
both stress and non stress conditions. 
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Abstract: In this paper, a novel miniaturized low-pass filter (LPF) with wide stopband and low insertion loss using a 
modified hairpin resonator is presented. By optimizing the dimensions of the modified hairpin resonator and 
addition of a symmetric semi-circular open-end unit as a suppressing cell, the undesirable response and unwanted 
harmonics are suppressed; hence, a wide stopband from 5.94 GHz to 32.27 GHz is achieved. The transition band is 
0.4 GHz from 5.54 GHz to 5.94 GHz with the attenuation level of -3 dB and -20 dB, respectively. The proposed 
LPF with -3 dB cut-off frequency of 5.54 GHz is designed, fabricated and measured. The size of the fabricated low-
pass filter is only 73.84 mm2. The simulated results are compared with the measured results and good agreement 
between them is obtained. 
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1. Introduction 

 
Microstrip low-pass filters have been widely used to 
suppress harmonics and spurious signals in 
communication systems. Compact size, low insertion 
loss, sharp roll off, and wide stopband are highly 
desirable factors to design the LPFs. 
One of the main microstrip structures to design a LPF 
is the hairpin structures, which has benefits such as 
easy fabrication [1].  
  A LPF with wide stopband using coupled line 
hairpin unit has been presented in [2]. In this filter, 
the insertion loss and the return loss in the passband 
and the attenuation level in the stopband are not 
adequate. In [3], a LPF with the shunt open stubs at 
the feed points of a center feed coupled line hairpin 
resonator has been proposed with very wide stopband 
and sharp response, but the rejection level and the S11 

parameters in the stopband are not satisfactory. 
The conventional stepped-impedance filter, with 
hairpin resonator, in [4] has a simple structure, but it 
provides a gradual response in the transition band. In 
[5] a low-pass filter using stepped impedance hairpin 
units has been proposed, which has a low insertion 
loss, but it is not compact and has a gradual transition 

band, also it does not have a wide stopband. In [6], a 
LPF based on microstrip coupled-line hairpin unit, 
spiral slot and open stubs has been presented. 
 It has a compact size with an approximate wide 
stopband, but its frequency response is gradual in the 
transition band. 
  In this paper, a hairpin resonator is modified by 
open-end step impedance stubs to have a sharp 
response with -3 dB cut-off frequency of 5.54 GHz. 
To suppress the harmonics in higher frequencies a 
symmetric semi-circular unit is added to the proposed 
resonator. The result is a compact wide stopband LPF 
with optimum specifications such as low insertion 
loss less than 0.13 dB and good return loss better than 
15.8dB, in the passband. 
 
 
2. Filter design 

  In the first step, an appropriate prototype elliptic 
function hairpin low-pass resonator is selected as 
shown in Figure 1(a).The simulated S-parameters of 
the proposed hairpin resonator, which is designed to 
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have a -3 cut-off frequency of 5.54 GHz, is shown in 
Figure 1(b).  
The resonator creates two transmission zeros at 6.9 
GHz and 9.5 GHz with the attenuation level of -32.81  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To solve this problem, a step impedance open-end 
unit is symmetrically added to the proposed hairpin 
resonator as shown in Figure 2. By adding these  
 
 
 
 
 
 

dB and -64.65 dB, respectively.  
  As seen from Figure 1(b), the most important 
problem in this structure is the insertion loss in the 
passband, which has a large value about 0.82 dB. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
arms, the order of the circuit (filter) is increased; 
hence the return loss in the passband is improved and 
a good insertion loss nearby 0 dB can be obtained in 
the passband. 
 
 
 
 
 

 
(a) 

 

 
(b) 

 

Figure 1. (a) The proposed hairpin resonator; (b) The simulated S-parameters of the proposed hairpin resonator 
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Figure 3(a) and Figure 3(b) shows the S12 parameter 
of the proposed resonator as a function of d1 and W2, 
respectively. Clearly, by increasing d1 from 2 mm to 
4 mm and W2 from 0.4 mm to 1 mm, the capacitance 
of the added open-end stub with length of d1 and 
width of W2 increases, hence the transmission zeros 
get smaller to have a sharper transition band. The S12  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Parameter of the proposed resonator as a function of 
d2 is shown in Figure 3(c). As seen from the Figure, 
by changing the distance between the open-end step 
impedance stubs and the hairpin resonator, the 
transmission zeros don’t move significantly, it means 
that the coupling capacitance between these units can 
be negligible. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. The improved proposed hairpin resonator resulted with the addition of symmetric open-end stubs 

 
 
 

(a) 
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With respect to the optimization with an EM 
simulator (ADS), the dimensions of the improved 
proposed hairpin resonator are obtained as follows: 
d= 2.3, d1 =3.3, d2 =0.7, d3 =2.7, d4 =2, d5 =0.9, d6 
=0.1, d7=0.8, W1 =0.1, W2 =0.7, W3 =1, all in mm. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  With respect to the optimization with an EM 
simulator (ADS), the dimensions of the improved 
proposed hairpin resonator are obtained as follows: 
d= 2.3, d1 =3.3, d2 =0.7, d3 =2.7, d4 =2, d5 =0.9, d6 
=0.1, d7=0.8, W1 =0.1, W2 =0.7, W3 =1, all in mm. 
   
 
 
 
 
 
 
 
 
 
 
 
The simulated S-parameters of the proposed 
improved hairpin resonator is shown in Figure. 4. As 
seen, the resonator has a sharp transition band and 
low insertion loss less than 0.15 dB in the passband 
with -3 cut-off frequency at 5.5 GHz. 
 
 
 
  

 
 

 
(b) 

 

 

 
(c) 

 

Figure 3. (a) The S12 parameter of the proposed resonator as a function of d1; (b) The S12 parameter of the 
proposed resonator as a function of W2; (c) The S12 parameter of the proposed resonator as a function of d2 
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To extend the stopband, a symmetric semi-circular 
open-end cell as shown in Figure 5 is used. 
 This microstrip cell is used to perform the -20 dB 
suppression in the frequency range of 13 GHz to 32 
GHz. The S12 parameter of the proposed suppression  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cell is shown in Figure 6.  
As seen, the suppression cell creates a transmission 
zero at 22.5 GHz with the high attenuation level of -
61.5 dB, which provide a wide stopband for the 
proposed LPF. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

Figure 4. The simulated S-parameters of the proposed improved hairpin resonator 

 
 

Figure 5.  The symmetric semi-circular open-end unit as suppression cell 

 
 

Figure 6. The S12 parameter of the proposed suppression cell 



L

 

http:/

3. Simulat

  The layou
in Figure 7
have chara
The remain
a=2, b=1.7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Life Science Jou

//www.lifescien

tion and meas

ut of the fabric
7. The source 
acteristic impe
ning dimension

7, d8=0.6, d9=0

urnal 2012;9(4

ncesite.com     

urement resul

cated low-pass 
and the load o

edance of Z0 e
ns of the LPF 
0.8, W4=0.2, W

Figure

Figu

4)                     

   

lts  

filter is shown
of the structure
equal to 50 Ω
are as follows

W5=1.5, all in 

e 7. The layout 

ure 8. The phot

                      

4201 

n 
e 
. 
: 

 
mm. 
(RT/D
perm
15mi
the fa
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of the fabricat

 

tograph of the 

              http://

 

The proposed 
Duriod 5880) s

mittivity, height
il and 0.0009, r

fabricated filter

ted low-pass fi

fabricated filte

/www.lifescien

 lifescienc

low-pass filter
substrate with 
t and a loss tan
respectively. T
r is shown in Fi

lter 

 

er 

ncesite.com 

cej@gmail.com

r is implemente
relative 

ngent equal to 2
The photograph
igure 8. 

 

m  

ed on 

2.2, 
h of 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4202 

The simulated and measured results of the proposed 
filter are illustrated in Figure 9. The measurements of 
the proposed LPF are carried out using an HP8757A 
network analyzer. As seen, the attenuation level in 
the stopband is higher than -20 dB. The stopband 
width (SBW) is achieved from 5.94 GHz to 32.27  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

GHz, which shows a  wide stopband. The proposed 
filter has low insertion loss (IL) of less than 0.13 dB 
and return loss (RL) of more than 15.8 dB in the 
passband. The frequency response of the filter is 
adequate sharp with the transition band equal to 0.4 
GHz from 5.54 GHz to 5.94 GHz with corresponding 
attenuation levels of -3 and  -20 dB. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  Table 1.  Performance comparison of the proposed LPF with other works. 

 

As seen from Figure 10, the group delay in the 
passband for the proposed LPF has a maximum 
 

variation about 0.6 ns. 
 
 

Ref. εr � SBW Size(mm2) RL ( dB) IL(dB) 

[2] 2.2 2.4 12.6 20×23 10 1.2 

[3] 4.3 0.5 3.7 34.62×70.95 16.3 0.5 

[4] 10.8 1.5 5.4 23.1×7.5 16.42 0.7 

[5] 2.65 1 4.5 22.4×24.25 20 0.4 

[6] 2.2 2 20 10.2×15.15 10 1 

[7] 2.2 5.45 31.3 50×4.42 15 0.15 

This 
work 

2.2 5.54 26.33 10.4×7.1 15.8 0.13 

 
Figure 9. The simulated and measured results of the proposed filter 
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The comparison between the performances of the 
proposed filter with the other works is shown in 
Table.1. As seen from the table, the proposed LPF 
has the best insertion loss in the passband, among the 
other works. The size of the filter is only 73.84 mm2,  
the smallest size among [1-7], and also a wide 
stopband among the quoted hairpin filters [2-6].  The 
sharpness of cutoff frequency from -3 dB to -20 dB is 
about 0.4 GHz that is just 7.2% of the bandwidth and 
is sharper than [2-8]. 
 
4. Conclusion 

  A novel compact low-pass filter using a new 
modified hairpin resonator loaded by open-end 
stepped impedance stubs is designed, fabricated and 
measured. The measurement results show that the 
fabricated filter has many benefits such as compact 
size, low insertion loss in the passband, wide 
stopband and sharp transition band. The proposed 
LPF with these features is a good candidate for the 
modern microwave applications.  
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Abstract: In this article, wear behavior, hardness and adhesion of hard chrome coating and molybdenum based 
plasma spray coating on the base metal of spheroid graphite cast iron has been compared. First of all, sample from 
base metal with the dimension of 30× 120 mm were prepared, then on the samples, hard chrome and molybdenum 
based plasma spray coating with identical thickness has been devised. Metallographic, micro hardness and wear 
testing were done for comparison. Wear test results shown that in the similar condition for both coating, 
molybdenum based plasma spray coating has better wear resistance 
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based plasma spray coating on spheroid graphite cast iron. Life Sci J 2012;9(4):4204-4209]. (ISSN: 1097-8135). 
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1. Introduction 

Properties of engineering pieces are not only 
dependent to their inner properties, but also 
dependent on their properties and characterizations of 
their surface [1]. This is especially true about cast 
iron pieces which are faced to wear, because they 
have to provide general properties required for pieces 
and also their surface have to be hard and resistible. 
Different coating is used on cast iron to increase 
mechanical and corrosion properties on pieces 
surface [2, 3, and 4].  

Hard chrome coat can be obtained using 
electrolysis of chromic acid solution, and this acid is 
the main factor of process. There are many factors 
effecting on hard chrome coating process, if these 
factors go out of control there might be some default 
on coating. High hardness of electrochemical chrome 
coating leads to call it hard chrome in industry. One 
of important properties of hard chrome is low surface 
energy of it, and it is one of the metals with the 
lowest coefficient friction, so it is one of the most 
practical metals in industry. In addition most of 
liquids and solids cannot stick easily on chrome coat, 
so the chrome coat will remain clean and shine and 
has more durability. 

Nowadays, plasma spray process is used for 
creation of coating with high wear resistibility and 
resistibility against corrosion. This method is used to 
increase wear resistibility of spices like bearing rein, 
sealers, valve seats, turbine motors, and refinery 
spices and so on. Plasma spray coating and generally 
all thermal spray coating are used widely in different 
industries. Molybdenum base coating on spices 
increase their surface corrosion resistibility notably, 
and resistibility of thermal spray coating of 

molybdenum against adherent wear can be controlled 
using coating parameters [5]. 

In this article chrome coating and molybdenum 
based plasma spray coating on the base metal of 
spheroid graphite cast iron has been compared. 
Metallographic, micro hardness and wear testing 
were done for comparison, and the result will be 
discussed. 
2. Materials and Methods 

Standard samples for wear and metallographic 
test were cast at Ring Khodro Pars Company,  
experimental samples of spheroid cast iron (  with 
spherical graphite) based on structure and basement 
of  figure 1 and based on chemical analysis of table 1, 
then 120×30 mm dimension were obtained  using 
machinery process. Since investigation of Wear and 
mechanical behavior of hard chrome and 
molybdenum based plasma spray coating on spheroid 
graphite cast iron was the purpose of this work, it was 
attempt to get the cast iron base of the samples, 
without casting fault such as Mac. 
 

 
 

Figure1. Structure and basement of graphite cast iron 
[6] 
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Table1. Chemical analysis of graphite cast iron [6] 
C 3.5 - 4.0 
Si 2.4 - 3.2 

Mn max 0.5 
P max 0.3 
S max 0.05 
Cr max 0.2 
Cu max 1.0 
Mg max 0.1 

 
2.1. Plating process of hard chrome on samples 

Hard chrome coat was made on 15 samples 
using electrochemical plating process at Ring Khodro 
Pars Company. This was done by several steps; base 
surface polish, preparation and de fat of piece by 
three ethylene chlorate, rust removal,  cleaning and  
sometimes heating,  hard chrome plating, cleaning 
and drying, final polish and gas ans tension removal  
after polishing .Figure 2 shows process of hard 
chrome coat creation on samples.  Specifications of 
electrochemical solution which was used are based 
on table 2. 

 
Figure2. Hard chrome coat creating process  
 

Table2. Specifications of electrochemical solutions 
Quantity Material 
300 g/l CrO3 
2.3 g/l SO4

2-
 

0.55 g/l F- 
4.2 ml/l CH3SO3

- 
2 g/l Cr2O3 

 
2.2. Plasma spray process on samples 

In plasma spray process, thermal energy was 
obtained from electrical arc (usually between 40 to 
80 K.W.) and a plasma gas  which is usually Argon 
or Nitrogen for melting and throwing of coating 
materials with high speeds (600 m/s) on surfaces. The 
main use of this system is for generation of high 
temperature, around  16000°C. This high temperature 
is for spray materials with high melting point.  
Coating materials are often powders and for 
translating them into needle a carrier gas is needed.  
High speed and melting materials can make high 

strength bond in coat.  Schematic of this process is 
presented in figure3.  

At thermal spray process, samples were at a 
fixed place like figure 4 fixer for getting the coat.  In 
this article for a solution based on chemical 
composition of table 3 was used for coating 
Molybdenum base. After creating chrome and base 
molybdenum coat on samples by electrochemical and 
plasma spray method, coat thickness on all samples 
got the same value of µm100 by grinding. Figure 5 
shows samples after coating and grinding. 

 
Figure3. Plasma spray process schematic 

 

 
Figure 4. Plasma spray gun on samples for 

molybdenum coat creation 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4206 

 

 
Figure 5. Coated samples after grinding 

 
Table 3. Chemical composition of molybdenum coat 

powder 
Element  Ni Cr B Si Fe Mo 

Weight percent  18  5/4  8%  2  1  -  
 
3. Results and discussions 
3.1. Results of wear test for comparison between 

hard chrome and molybdenum based plasma 
spray coating 

For wear test the Pin test was done on cubic 
samples. This test was based on ASTMG99 standard.  
In this test the value of weariness was obtained by 
weight or volume reduction. Coefficient of friction 
was also calculated using this test. In this test a pin of 
52100 steel with 63HRC hardness were put vertical 
on hard chrome and molybdenum coated Blocks, 
after passing a specified distance with a specified 
force, weight (volume) reduction per distance was 
measured.  

Based on standards, samples were washed, dried 
and weighted with 0.0001g accuracy before test. It is 
important to note that the samples should not wash 
with Chlorinated solutions or solutions which can 
make films.  Samples were fixed on device, proper 
force and necessary speed was specified by controller 
sections of device. Output of this test is the wear rate 
based on coefficient of friction and slip distance.  In 
this work the weight reduction was used for wear 
studies. Wear test and wearing pin conditions are 
listed in table 4.  

Weight of samples was measured using Sartarius 
LA-230S balance with 0.0001g accuracy. After 
starting the test weight reduction of sample was 
measured in 100, 200, 300, 500, 700, 1000 m 
distance. Figure 6 shows the used device for wear 
test. 

Diagram of friction coefficient based on slip 
distance was draw simultaneously by wear device 
employing following formula: 

                             
F

N
   

Where F is friction force which is recorded 
based on mentioned process, and N is vertical force 
of pin on the sample. 

 
Figure 6. Wear test device 

 
Table 4. Wear test and wear pin conditions 

Parameter High temperature wear test 

Vertical force 10 (N) 

Pin speed 8 (m/ min) 

Wear path distance 85 (mm) 

Wear Steel pin 52100 

Slip distance 1000 (m) 

 
3.1.1. Studies of weight change of samples due to 

wear 
Diagrams of weight reduction of hard chrome and 
molybdenum coating on graphite cast iron samples 
are present at figure 7 and 8, and figure 9 shows the 
comparison of them. As it can be seen due to 1000m 
wear on both samples with same conditions, 
molybdenum coat samples had the less wear in 
weight scale. Based on column diagram of weight 
reduction of figure 9 with comparison weight 
changes of coats it can be predicted that wear age of 
molybdenum based plasma spray coat is twice than 
hard chrome coat. 
1.1.1. Studies of frictional condition of samples 

due to wear and  analysis of wear  
mechanism 

Friction coefficient diagram of coated samples 
with hard chrome and molybdenum are presented at 
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figure 10 and 11. As it can be seen in figures 
molybdenum coat had the lower friction coefficient 
in comparison 52100 steel than hard chrome. This is 
in agreement with weight reduction result. This is 
because of more wear particles from hard chrome 
coat wear, 3 bodies grazing wear condition and 
increase of friction coefficient due to fouling of wear 
particles between pin and coat.  

Wear test shows 52100 wear pin on hard 
chrome coat  had more weight reduction than 
molybdenum coat, and this indicate that hard chrome 
coat has more wear than molybdenum ( generally due 
to existence of grooves and activation of grooves 
mechanism)  and also it makes more wear on other 
spices. Fluctuations in hard chrome coat friction 
coefficient diagram per distance  is due to cutting of 
bigger particles from coat surface and tackling of 
them between pin and coat, this indicates superficial 
wear and rejoining of grooves and  remove of coat 
due to tensions. 
 

 
Figure 7. Diagram of weight reduction of hard 

chrome coat samples 

 
Figure 8. Diagram of weight reduction of 

molybdenum coated samples. 
 

 

 
Figure 9. Comparison weight reduction changing of 

coats   

 
Figure 10. Friction coefficient of hard chrome coated 

samples 
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Figure 11. Friction coefficient of molybdenum 

coated samples 
 

1.2. Studies of hardness of hard chrome coat  and 
plasma spray molybdenum coat 

Studies of hardness and wear behavior relation of 
coats was done by Vickers hardness test on four 
samples of molybdenum coat and four samples of 
hard chrome coat.  Hardness of chrome coat is 900-
1150 HV 0.1 as it can be seen in figure12. The main 
point about molybdenum coat is existence of two 
different phase of molybdenum (bright phase) and 
other elements phase NiCrBSi (dark phase). 
Clarifying of dark and bright phase of molybdenum 
coats (figure 13 and 14) can be done using H 
Murakami solution [7]. Because of existence of two 
different phase of molybdenum (bright phase) and 
NiCrBSi phase (dark phase) Vickers hardness test 
was used in coating section, as it can be seen in 
optical microscope of Vickers hardness test device 
dark and bright phase were test individually, and the 
mean hardness for 10 effected point of any phase was 
reported as final hardness of any samples. 

Mean hardness of dark phase is 468.7HV   
0. 05 and mean hardness of bright phase is 896.7HV 
0.05 . Therefore, based on wear and hardness test  
molybdenum coating with less hardness has better 
operation as far as wear is concerned. 
 
1.3. Coat adherence test 

Adherence test was done on samples of figure 
15 to study the coating adherence to substrate based 
on standard (ASTM C633-1).  Samples of base metal 
in cylindrical shape of 25mm diameter and 38mm 
high were prepared. One side of them was sandblast 
and coated. Coated surface of samples was stacked to 
same samples without coating, using epoxy of 50 
Mega Pascal epoxy and was put into tension test 
device using special fixer, and was separated using 
tension force. Studies on all samples of hard chrome 
and molybdenum  coat show that separation was not 

from interface of coat and sample, and it was in 
epoxy itself, therefore it can be accept that for both 
coating  adherence is more than 50 Mega Pascal 
,which is a notable amount.  But due to limitations in 
epoxy power, we couldn’t answer which coating has 
higher adherence. 

 
 

 

 
 

Figure 12. Hard chrome coat on cast iron with 
spherical graphite 

 
 
 

 
 

Figure 13. Molybdenum coat on cast iron with 
spherical graphite before H Murakami solution 
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Figure 14. Molybdenum coat after H Murakami and 

creation of dark and bright phase  
 

 
Figure 15.  Adherence test sample 
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Abstract: Today, most obviously in criminal matters, electronic Excursion to prove or detecting crime is very 
important. Environments that currently occur in the crimes and criminals, as well as extensive use of technology - 
new technologies, capabilities are considerable. So naturally one would need to invoke the court's e Excursion 
criminal in the contemporary world. Iran too is no stranger to the penal system. According to the Iranian legal 
system has both legal and moral system, Excursion, Excursion judge can be morally citing electronic Excursion will 
also be provided. For judges, the system must satisfy the conscience of ethical reasons and because it can be an 
electronic reason, simply based on the true path, and the judge may attempt to come to a verdict. it is raised. In 
addition, because the urethra should be clear that if this theory is confirmed by an expert or a judge of the high 
conflict, how it is. This article presents a brief and compact the material. 
[Fatemeh ameri. According to Electronic causes and resolve the conflict with other evidence of the criminal 
law. Life Sci J 2012;9(4):4210-4214] (ISSN:1097-8135). http://www.lifesciencesite.com. 628 
 
Keywords: e the reason digital evidence conflicts, mostly expertise, knowledge of the judge, electronic evidence 
 
The concept of electronic evidence 

Research must be defined before any of its terms. 
So the two words are defined and electronic 
Excursion. Together   because the "evidence" is, in 
general terms, which is not only legally harvested 
there. In a word, it means guidance is the fact. In such 
a case, because it is actually the bridge between the 
two. What term refers to the practice of law to prove 
that the concept of such rights. Of law, because by 
revealing the truth and reveal something about the 
claims of the parties and the other party is deny. 

It is noteworthy that the distinction between the 
words "electronic" and "digital" is. According to 
some, the "e" in a broad definition of technology 
related to electricity, digits (zero and one), magneto-, 
bi ¬ wires, light, electromagnetic or similar 
capabilities, they say ¬. However, "Digital (figure) to 
analog (analogue) to anything that is said by ¬ digits 
(zero and one) is built. 

The difference is that the first electronic digital ¬ 
is more general meaning in addition to electronic 
digital aspect is the analog of  can be. " 

Electronic Excursion reasons including both 
analog data such as voice, video and data with devices 
- an electrical device that appeared to move them  
capabilities are, like computers, audio recorders, 
mobile phones and  So video, audio, digital photos, 
bar and lines can be electronic reason. For reasons 
such as compact discs, rather Computers and digital 
electronic promotional reasons such as electronic 
Excursion it can also be learned. 

What about the rights of other Electronic comes 
Excursion is ultimately an "abstract concept" is a 
reason. This means that if the written document can be 

cited as an example of a piece of paper and Electronic 
forgery forgery, in what proved to be invoked ¬. 

The collection of figures and numbers that appear 
in the form of screen displays is Citing the precedent 
of Electronic evidence 
Citing the precedent of Electronic evidence 

You first stated that Iran's legal system, 
Excursion, both legal and ethical (moral persuasion) is 
accepted. So the whole point of citing electronic 
Excursion legal legitimacy. Registration and event 
information because there is no system manipulation 
than some traditional Excursion such testimony, has 
more features is 

Camera is better than at 1 month after a witness 
who wants to give his testimony, and the possibility of 
forgiveness, persuasion and human interaction with 
video recording, obvious superiority over the 
considered one Most of them are essentially hidden 
nature of the offenses committed, the degree of 
electronic via electronic means is more significant 

After studying the importance of inter ¬ national 
electronic evidence is also apparent. 

If a legal system, simply due to persist traditional 
and electronic evidence matters little whether or not 
the position is much lower than traditional reasons to 
have more, in many cases the reasons for the offender 
and prevent the acquisition of "a penal to be interlunar 
River. 

The other point being, as well as other reasons for 
an electronic criminal law should be studied from the 
legal and legitimate. Thus, "if the student is a reason, 
regulations and legal requirements are not met, 
because it has no legal value is considered to be. 
Excursion invoke different capabilities of e-crime 
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One of the most important issues related to the 
difference in the crimes .God is right. For example, 
approximately, the exact amount of the penalty is the 
law forecasts pre , often two testimonies and 
confessions, the absence of which the number of 
counts, not  nearly stationary, the requirement to prove 
a crime. Now you can reason a perhaps even more 
striking certain testimony to be added to them or even 
complete of them can be used as an Excursion? 

The first might be replied that Cited as proof of 
the truth of God into many of the area based on the 
reasons stated in the law, as opposed to the tried hard. 
The minimum sentence because the basis of the 
opinion of jurists and legal texts as e ¬ can not be 
fixed. So Excursion legal reason such testimonies and 
confessions in front of the electronic crime such as 
stoning for adultery, which is a great feature should 
not be. records of the case can also be seen.  

In one famous case, a man with his wife secretly 
filmed footage adultery with another man, he realizes, 
and he sued. Therefore, the acquisition electronics 
(video), which was also the last time he suspects his 
wife is put in canal shooting video cooler his home, he 
found his wife's infidelity in her absence and be ¬ He 
was in charge of the film to court to complain . In this 
petition, a cheating wife, and the film has been 
arrested, convicted by a criminal court is . It is 
interesting that her husband could not believe ¬ 
consequences are heavy penalties, the court 
irrespective of their complaints - I think that the type 
of offense ¬, ¬ is not the consent of. 

Many believe that the legal system in most 
countries, including Iran, Islamic jurisprudence, film 
and tape lawsuit has not proved adequate in the 
Excursion and have the proven ability to the vote is 
issued solely with reference to the direction of the film 
was flawed and it's a violation of voting. Because the 
law court should be reasonable and documented legal 
and constitutional principles upon which the vote is 
issued and the Penal Code puts Excursion movie has 
been proven guilty of any other offense so if the vote 
is issued solely by virtue of this film was flawed and 
it's a violation of voting .The point is that we can and 
we want to express that we infer ¬ judge. If the 
hearing officer's observation ¬ films, the moral 
persuasion could accordingly proceed to sentencing. 
So the basis of the judge's ruling, the matter is referred 
to them for 105 and 199, the sentence should not be 
interpreted as support. 

In contrast, when the judge's e Excursion is not 
delinquent in cases of conflict between the positive 
proof of the existence of e-Excellence and distinction 
with Excursion is proof of that. The same issue is 
raised in the court case against the film Branch also 
been admitted by the defendant's cell phone appeared. 
The judge and lawyers because they did not have any 

misdemeanor citation based solely on the defendant 
confessed to the crime were proven 

One of the use cases for offenses such as murder 
and robbery in the mail. The criminal procedure of 
instance, in a case he claimed that the alleged offenses 
were other people with him, and he fled the scene of a 
motor no sign of them not available to the film his 
lawyer cited the scene had been murdered by agents. 
However, due to the lack of quality films, but clearly 
it did not prove it to the judge that the records were. In 
some of these cases were due. 

The court's 606-page description file is written to 
the police about Ardakan city With the deployment of 
experienced officers visited the scene of the murder at 
about Ardakan And his views on whether the shoes of 
the victim and the accused at the scene of the murder 
but the current one is there is another current Check 
(in the film] of bicycle tires, motorcycle tires of the 
shoe or the foot of another person or whether the 
vision has been evident if the scene was filmed, the 
film will be submitted for consideration. Early in the 
film that proves the rule motorcycles. This film legally 
it could be by the emirate's judicial officer to make the 
offense is taken pursuant to Article 43 of the Code of 
Criminal Procedure, except in the chastity of 
proceedings and judges can inspect study or 
investigation of the witnesses or gathering information 
and evidence and crime statistics, or any other actions 
necessary to know the education required for the 
detection of crime and law enforcers are referred to 
the actions of circumstantial evidence. Another 
suspect in a murder case by the officers of the identity 
of the corpse  photos and video is taken to the end of 
the study indicate round of the act committed judge, of 
course documented to forensics the suicide it confirms 
that  photos and videos directly to a judge does not 
refer   
Electronic reason against swear 

One reason is sworn to fight to prove that the 
criminal law is better than the civil rights position. In 
most of the cases related to criminal law swore he can 
learn from it given the where performance and 
position that jurists were allowed to swear in the 
Shiite jurisprudence can hardly be said that this issue 
has a higher position in the Electronic. The Court 
therefore properly Tehran on 22/2/1367 at the hearing 
have stated in sworn application. The amendment to 
Article 1335 of the Civil Code, applicable in cases 
where an oath or not another exchange or other 
reasons, they vow to strengthen weak and, therefore, 
where Excursion other such document or testimony or 
examination local research and expertise is concerned 
about not swear. "Finally, Article 280 of the Civil 
Procedure explicitly religious works swear never 
knows "about the religious right does not oath, unless 
the theft is just the right side fixed swear, but the 
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robbery with I swear it was not fixed. However, that 
sort of compares and contrasts the e-mail address 
because the need for the judge is satisfied conscience. 
Swear is a legitimate reason to be ¬ course having its 
own terms and in statistical evaluation, it is the judge's 
charge And without the reassurance and persuasion 
inner judge, credit will not be among them. New Slate 
Article 207 of the Islamic Penal Code states that 
"approximately the swear will not be constant, but 
retribution losses resulting from the crime, according 
to the provisions of this Act shall be verified by swear. 
Electronic evidence tracking the current Iranian 
legal system 

The evidence already cited examples of that   
many cases, and even in some cases, as already 
mentioned  Subject to review only for an electronic 
proof that the dominant causes of crime records and 
electronic. For example, the punishment of those who 
in 1386 approved audiovisual activities are illegal, can 
prevailing charges are subject to online illegal images 
or videos unauthorized sentence to the judge in the 
check them. In case No "20/27/1324 M - A" person in 
charge of illegitimate relationship of film and judge 
his prosecution was part of a documentary (a) and 
Note 5 of the law, the offender knew. Iran's penal 
code, any sounds or images recorded remarkable 
about the study, there is no secret to people in 
authority And view these documents from the court of 
the emirate's judicial evidence, along with other 
Excursion in the case, and yet could not be ¬ cause of 
their acceptance does not their secret. This is precisely 
the view of the jurists that such documents and 
circumstantial evidence suggest be considered legal 
proof, but it does not comply. The rights of the 
legislator who called off due to not ¬ knows, some 
authors with different arguments as immoral without 
warning sound recording, audio duplication 
probability. Prove the validity of the charges is 
fundamentally illogical because they know. In certain 
international conventions, and technologies to gather 
authentic electronic evidence is emphasized. Article 
112 of the Articles of Association regarding the 
International Criminal Court inter Register of 
Interrogation of accused in certain cases in different 
sections, audible or visual recording of the 
conversation between the investigator and interrogator 
who is able. The lyrics are: "The main bar or one of 
the original tapes in the presence and in the presence 
of his lawyer, questioning of him after signing 
interrogation the prosecutor and his attorney duly 
stamped and registered   or the. 

If you could e a reason, the emirate's judicial, 
must be stated with reasons why such documents and 
testimony admitted that diagnosis implies that the only 
reason for the fight, as Justice of credit Assigned stop 
the conscience convince the judge and make sure she 

has been The current procedure Excursion valid e-
particularly those related to movies, digital pictures 
and Internet system is see theory has become an 
expert usability review. So often refer to electronic 
Excursion expert will assess. In such a case, the expert 
opinion is also considered significant. In other words, 
we must consider what the position of human rights 
expert is 
Benchmark Electronics expert evidence 

First of all the BS and the order of the matters 
referred to him be ¬ stated. The lexical meaning of 
terms such as expert, informed use of technology that 
is. According to the legal definition, an expert is a 
person who, because of the expertise, knowledge, and 
information technology is a cost-effective ¬ 
sentencing court can actually assist. In the example, be 
corresponding to a digital image, an expert should be 
things like Photoshop and ... Be familiar. This is the 
language of legal judicial Power Administration has 
stated: "... The authority [BA], competence and 
expertise in the field of information and knowledge 
and not having license ¬ particular expertise of 
specialist’s focus so much attention to the restoration 
of law and Article 13 of the Judiciary Act of 1365 
official experts in each zone of jurisdiction, the court 
can. Are the official experts and non-toxic, anyone 
who knows to do good and proper subject matter 
expert, who choose. So when you gain expertise 
represents a technical issue related to the subject of 
dispute, and not its Judgment, the Court can not itself 
have emerged, and in particular the scientific reach 
and have to resort to be expertise. But then it should 
be clear what condition the court must on expert 
opinion because the asked about electronically? The 
answer to the above question is referred to the 
Supreme Court Judges stated. Ratings No. 3890 dated 
31.02.1325 provides that the court Special attention is 
needed where expert diagnosis, it is subject to 
applicable technical ideas other than this way Cease to 
apply technical expertise to identify it or not, 
depending on the judge . 

 “In addition, the third branch No. 3135 dated 
30.09.1391 of the Supreme Court also ruled that the 
lyrics "if the technical detection, that be necessary for 
the court to act, not to be drawn into his tenure experts 
and expert. However, if the only reason why 
electronic records is one thing to require proof of 
competency theory expert, and without it and the 
judge misses precise consequence statement 
Collection Cycle theory of expert is a court ruling in 
stop at Attempted civil Affairs according to the Article 
259 judgment not and law of Civil Procedure and in a 
criminal lawsuit to void may lead to the defendant's 
innocence, however, is out evidence because of Dad. 
Place of electronic evidence from expert opinion 
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Refer to the experts with regard to the legal 
provisions and the procedure is clearly present in all 
encounter's deal with Electronic Excursion necessary 
for them to refer the matter to the experts there. The 
Civil Procedure Law refers to the court can the issue 
referred to the expert. 

Therefore, the verb to be the judge's hands 
because no expert on direct address is also left open. 
In such a case, it is assumed that the evaluation of e 
cited the case raised much needed expertise and 
technology could not judge the conventional science, 
it based on about a satisfy the conscience issuing 
Rating. 

But the important question is when and getting 
the theory of expert judges that the sentence is going. 
However, the court is required to issue its decision 
based on? Because the issue referred to the expert's 
expertise in the area based abroad or not to refer ¬ 
Expert tour. However, it must be admitted that if the 
expert's theory, and uncertainty was evident perhaps 
be that the judge will investigate it further and bring it 
to another expert. However, in order to master the 
theory if there is manipulation or the presiding judge 
to ensure that the theory is wrong with forms, judge to 
give effect to it. This material has been legally 
prescribed. Article 265 of the Civil Procedure Law 
states the relationship - is: "If the expert researcher 
and circumstances known to the expert does not 
match, the Court of it does not" he says. In addition, 
under the legal theory of management advisory 
judicial Power If the theory turns out to master the 
situation and realized the problem is not granted, the 
court will not follow the expert opinion.  
Should do everything in his theory reflects detect  

So the important point is that if the electronic 
verification by an expert and reliability has been 
proven that it is possible to ignore the judge? In other 
words, you can not judge ¬ or resources to expert 
judgment? 
No electronics expert Excursion attract 

However, the judge also ruled that without expert 
opinion. This may be in terms of jurisprudence within 
the title of judge's knowledge, he said. This is the case 
in many former and current legal texts are considered. 
Famous mostly Shiite scholars, it is the judge's 
authority. The writings of Sheikh Tosi: judge ruling 
could all provisions, including financial, of, death and 
God and law rights, according to our knowledge, to 
judge. There are several materials of current Penal 
Law Judge at the sentencing Saeb knows. Clear - most 
of the material, article 105 of the Penal Code. It is 
expressed as. Articles 120, 199 and 231 are also 
similar statements in support of "judge's knowledge" 
as a matter of evidence, are mentioned Slate penal 
provisions in the new emphasis on the judge's there. 
Article 210 that poetry - that "items such as expert 

opinion, examination, location, location research, 
information statements, reports and other enforcers of 
documentary evidence and the UAE can be a judge. 
Inferential knowledge that the judge is not convinced, 
however, cannot be the criterion for judgment. In the 
six decades of the Supreme Judicial Council in matters 
of legal and judicial response to the question said. At 
that time, according to the council Judge for achieving 
any kind of research that science education certainly 
does not prohibit. The judge, ruling on the basis that 
no forms appear. 
The result  

Benefit because e is the appropriate response to 
contemporary developments. On the one hand, 
criminals step with contemporary developments of 
novel techniques for the benefit of other crimes before 
the law's current human needs. Go to school because 
it's innovative and efficient tools and new, in fact, are 
fast to stay ahead of the convoy, E reasons for the 
Rights of years - not so much as a reason, 
circumstantial evidence and the judge's finger is 
stressed out 

Reasons may sometimes be referred to expert 
theory The situation with regard to the provisions of 
Community law and the Judge it usually cited and 
punished according to the But when the evidence with 
expert opinion may have been approved to judge as 
circumstantial evidence for the attainment of 
knowledge, he will be. 
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Introduction  

History of story writing in Iran and Arabic world 
shows that short story in Iran experienced faster 
development rate, whether in time or motivation. 
Consequently, Iranian authors play the leading role in 
the region.  

Once known as story writing, narrative literature 
has a scientific definition and definite borders. It is 
now discussed as a scientific field and course. A 
routing life is of no value for being recorded and what 
makes a life worthy for narration are challenges and 
happenings which push the train out of its usual track. 
There are different ways for recording such events 
such as report, essay, diary, history, and most 
importantly story.  

The gist of the issue lies with fundamental and 
constructive role of narrative literature in evolution 
and formation of cultural and literal heritage of 
society. In addition, there is a need to recognize and 
determine role of this type of literature in Iranian 
society and make a comparison with its Arabic 
counterpart as both have many in common.  
History of narrative literature  

Due to poetic tendency of Iranian and Arabs, 
story writing in Farsi and Arabic literature is not 
comparable with poem. This is why that there is no 
definite principle regarding narrative literature in Iran 
and other Arabic countries. Social and economic 
revolutions brought in social changes and led poem 
and stories toward taking more understandable tongue. 
Studying the trend of evolution and consequent results 
in contemporary literature might help us to develop a 
reliable understanding of contemporary literature.  

First groups of Iranian student in the West 
brought back new beliefs and ideology concerning 
relation between government and people and many 
admired the Western civilization. Narrative literature 
in Iran and Arabic worlds showed first sign of 

evolution and innovation at this age and introduction 
of new meaning broke the age-old boundaries of 
literature. Those who supported the traditional 
literature were challenged by new generation. Relation 
with the West also promoted publications, translation, 
and journalism as well. Thereafter, narrative literature, 
once part of prose literature, was also defined as an 
independent field of literature. 

One of the Arab’s first contacts with West was in 
1798 when Napoleon invaded Egypt and afterward an 
invasion of European culture ample with English, 
French, Russian, and Italian words to different parts of 
Arabic words was triggered.  

It is not reasonable to think that stories and novels 
were emerged at once. The fact is before modern story 
writing techniques, different types of story writing 
were popular. Indeed, story changes along with 
changes in society life and ideology. Sometimes it 
emerges as myth and once as drama, epic, biography, 
or novel. Modern society nowadays experiences it as 
movies and TV series. While dynamic form of story 
gives authors plenty of tools in their work, it also help 
the reader for better perception of literature.  

To put this in another term, in spite of narration, 
story writing has a short history. As pointed out by 
Foster, primitive human narrated their day every night 
while eating prey meat. History of story writing can be 
traced back up to four centuries. (Foster, translated by 
Youneshi, 1990, 32) 

Modern and classic novels and stories were first 
born by Don Quigote of Servantes and short stories 
were first introduced in early 19th century. (Moam, 
translated  by Degan, 1985, 327-328).  

The effect of Europe on Iran and Arabic world in 
this regard is not deniable and the outcome is 
emergence of Jamalzadeh, Sadegh Hedayat, Jabran 
Khalil Jabran, Amin Alreihani, and Najib Majfouze. 
To open the discussion first an introduction on story 
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frame, types, and form is presented in the following 
section. 

Story is a narrative text aimed to narrate realities 
or feelings. The term narration refers to any type of 
story (tale, event, and incident) with a narrator. There 
are two types of narration: traditional and modern. 
Concerning characteristics of modern narration 
(story), its logical structure, and absence of any 
presumption is noticeable, so that everything is 
created throughout the story.  

The story (modern narration) can be classified 
based on two features:  

1. Objective: entertaining or analytical  
2. Volume and magnitude: short story 

or long story 
 
By definition, the term “tale” refers to works 

where more emphasize is put on extraordinary events 
than changes and evolution of characters. Centerpiece 
in tale is an extraordinary event, which is basis for 
development of other events, and it is based on 
chronological order (Ajand 1984, 71). Another 
distinguishing feature between the tale and the story is 
that the former features a hero while the latter 
represents characters.  

Both story and tale can be traced back to ancient 
ages where tales by Egyptian magician were common 
about four thousand years before Christ. Gilgamesh 
legend is recorded in 1400bc and Homer wrote his 
epic about 1000bc.  

Studying modern story writing starts with 
introduction to short story. Bernard Mathews an 
American critic first coined the term in 19th century 
and distinguished it with the truncated story. The term 
“Short story” was first coined by the French and some 
believe in some difference between this type of story 
and tale. One is difference in form and structure, and 
another is content. In spite of story, short story is 
featured with well-constructed cause and effect 
organization. 

According to Shams Langeroudi, the first novel in 
Farsi is Shams va Tagareh by Mohammad Bagher 
Khosravi. The work is in three volumes, which 
narrates a romantic and historical story. One the other 
hand, Ehsan Abedi introduced “the Story of Old and 
Young” by Naserdin Shah (there are doubts about the 
true author of the book, as some believe it was written 
by Abdolkarim Monshi Tehrani the monarch secretary 
of the king) as the first novel in Farsi.  
History of story writing in Iran  

Modern story writing in Iran is greatly influenced 
by translated novels and short stories from Western 
culture. A surge in translation was after Mashroute 
Revolution, which faced with considerable acceptance 
by middle class of that age before being promoted 
among the public. Iranian artists first started by 

novels, which were under influence of travel accounts, 
biographies, political diary and translation of romantic 
and action novels. Their works mainly dealt with 
social and political underdevelopment of Iran’s 
society with a complementary of criticism of the status 
quo and education system. Among the pioneer works 
were “Siahatnameh Ebrahim Beigh or trouble of his 
zealotry” by Zeinalabedin Maraghei and “Masalek 
Almohsenin” by Abdolrahim Talbouf. The second 
wave was historical novel featured with nationalistic 
attitudes. These works were developed around on 
honoring historical characters and galvanizing 
nationalistic emotions. “Shams and Toghra” by 
Mohammad Bagher Mirza Khosravi, “Betrayals or 
revenge seekers of Mazdak” by Abdolhosseing 
Sanatizade Kermani, and “Love and Kingdom or 
Victories of the Great Cyrus” by Sheikh Mousa 
Kaboudarahangi. The last wave was romantic novels 
with social criticisms that targeted social crises and 
disasters. Novels like “Horrifying Tehran” by Morteza 
Moshfegh Kazemi and “Dark Days” by Abbass 
Khalili are some to name in this wave. Technical 
faults and being rather a report than a novel were 
some reasons why these works failed to form a 
reliable base for Modern Farsi narrative literature. 
This gave more room for popular novels and short 
novels and consequently, in spite of general trend of 
other countries, short story writers such as 
Mohammad Ali Jamalzadeh, Sadegh Hedayat, and 
Bozorg Alavi developed modern Farsi narrative 
literature. (Mirabedini, an essary, 2010) 

From historical viewpoint, there are three major 
stages in Farsi story writing:  

1. Initiation and evolution; 
2. Development and promotion; 
3. Heterogeneity      

Initiation and evolution was triggered in 1922 by 
short stories like “Yeki Bod Yeki Nabod” by 
Mohammad Ali Jamalzadeh and, it went on by works 
of Sadegh Hedayat and Bozorg Alavi. Jamalzadeh was 
the one who introduced short story to Iranian readers 
and afterward was recognized as father of Farsi story 
writing by critics. Adventurous and tender structure of 
short and long stories of Jamalzadeh had profound 
effect on writers afterward, which was actually an 
evolution in Iran story writing. Many critics, therefore, 
believe that Sadegh Hedayat founded modern Farsi 
story writing. Variety of his works encompasses and 
creates a wide range of story writing, which affected 
others in different ways. However, global 
development of story writing, many innovations, 
translations of Western outstanding works, and ever-
increasing improvement of Iranian authors and their 
technical knowledge have had undeniable effect on 
Iranian story writing.  
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Bozorg Alavi and his stories with defiance theme, 
after Sadegh Hedayat, also made a great contribution 
to Iran’s story writing. His stories generally were 
challenging as the author found it vital to fight against 
dictatorship and thus many of them are feature with 
realism and criticism. (Mirsadeghi, 2007, 145) 

In Post-World Ward II era, Sadegh Chobak and 
Ebrahim Golestan followed American authors and 
made a great contribution in story writing whether in 
style or in theme and technical features. Sadegh 
Chobak shows influence of Ernest Hemingway, 
William Faulkner, and Erickson Kaldoul on his works, 
where situations and realities are naked and there is no 
trace of customary euphemism. He successfully 
revealed the reality of corrupted society and intrinsic 
needs of the characters.  

After September 1941, many authors showed 
more interest on writing stories. Chobak and Alahmad 
adopted more colloquial tongue and Ebrahim Golestan 
and Azin later showed tendency to rhythmic and 
literary prose. Moreover, Al Ahmad led a trend of 
story writing that later evolved as leader of political – 
literary movements. This group of authors was known 
as “thesis-oriented” authors; they sought an ideology 
in their work and used their work as medium to 
transfer their beliefs. Along with Al Ahmad, Azin, 
Freidon Tonekaboni, Samad Behrangi, Ali Ashraf and 
Darvishan are some others to name. One of the 
authors of initiation and evolution stage is Simin 
Danshvar how was the first female author in narrative 
literature with “So va Shoun” as her outstanding work. 
(Mir Sadeghi, 2007, 146) 

As the second stage, development and promotion 
of Farsi story writing was started after the 19th of 
August 1953 coup and continued until Iran’s 
revolution in 1978. The stage was triggered by relative 
freedom of speech after September 1941, translation 
of Russian, and American works caused significant 
evolution in Farsi story writing. The magnitude of the 
evolution was not clear until the coup of 1953. Some 
of the authors of previous stage such as Al Ahmad, 
Golestan, Beazin, and Simin Daneshvar found the 
chance to publish their master works. This stage also 
introduced some outstanding characters in narrative 
literature.  

Short story is still an undeniable part of narrative 
literature, though “Yeklia and His Loneliness” by 
Taghi Modaresi as a short novel and “Ahou Khanoum 
Husband” by Ali Mohammad Afghan as a novel are 
classified in this stage.  

There are also some more creditable novels in this 
stage such as “Ahou Khanoum’s Husband”, “Sang 
Sabour” by Sadegh Chobak, “So va Shoun” by Simin 
Daneshvar, “Deraznaie Shab” by Jamal Mir Sadeghi, 
“Neighbors” by Ahmad Mahmoud, “Sharab 
Khanoum” by Esmaeil Fasih and a short novel by 

Hoshang Golshiri “Sahzdeh Ehtejab”, and “Yeklia and 
His Loneliness” by Taghi Modares.  

Thirdly is heterogeneity, which takes its name 
after emergence of several literary movements; in 
some cases quite controversial. The faster and faster 
pace of changes in Iranians’ lives after the Revolution 
formed the perspective of story writing at this age. 
This stage is featured with considerable growth in 
works volume especially by women. Generally 
speaking, there are three groups of story writers: 

1. Official authors mainly focused and affected by 
myths, Hadithes, religious interpretation, and religious 
narrations along with political issues.  

2. Modernist authors who tend to copy extremist 
quality of modernist masterworks.  

3. There is a third group between the extremes of 
the two groups above who try to find a moderate way. 
Concerning quality, the major portion of works at this 
stage belongs to the third group. (Mirsadeghi, 2007, 
147) 
Contemporary Iranian Authors  
Mohammad Ali Jamalzadeh: by his “Yeki Boud 
Yeki Naboud” Jamalzadeh opened new path ahead of 
others, which was unprecedented. He took the first 
step in modern story writing and this brought honor of 
being father Iran’s modern story writing. The main 
contribution he made was brining informal and 
colloquial tongue into the stories. Jamalzadeh adopted 
a specific style in writing ample with idioms, simile, 
hints, and proverbs commonly used by the public. 
(Aryanpour, 1978, 50) 

Some of the features of Jamalzadeh works are:  
1. Informal tongue; he is rather close to 

colloquial as used by the public, though his 
works haves a long way to achieve 
independency, firmness, and flexibility.  

This is the opening of “Shekar”: 
“you won’t find anywhere like Iran where good 

and bad are sentenced the same. After a 50 years 
homelessness and hardship, I heard a Gilaki rhyme 
before I could see Iran’s territory from the deck. I was 
as if they have found a poor grasshopper, they were 
huddled up around the ship to win one or two 
passengers to the shore.” (Jamalzadeh 1978, 22) 

2. Using idioms and proverbs commonly used 
by the public: this made a great contribution 
on popularity of the stories, while there are 
issues regarding difficulty in understanding: 
“indeed he is like a beggar, a pet cat or jew 
businessman how strives to get his money 
back or as tight as Isfahanies who you may 
never possibly get rid of.” (the same 111) 
Admitting novelty of Jamalzadeh’s style, this 

novelty is not evident in the content and meaning. 
Many argue that among his works, “Yeki Boud 
Yeki Naboud” is the only one of any value of a 
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story, while others are reproduction of previous 
works or sort of diaries. “Sahraei Mahshar”, 
“Saro Tah Ye Karbas”, and “Daralmajanin” are 
some of Jamalzadeh’s works. 

 
Sadegh Hedayat: As another main author of 

contemporary storywriter in Iran, Hedayat made a 
great contribution in evolution of Farsi Prose. 
Although, profound effect of society on his work is 
undeniable, his works do not target specific groups in 
the society. He tries to show his loath of empty and 
meaningless traditions and this feature leads his work 
to be national-biased whit stronger concepts, structure, 
and technique. Hedayat’s works are more popular with 
more effect on next generation authors. His 
humanistic and nationalistic approach made a great 
contribution on his success.  

His style is simple and straight, ample with 
publicly used idioms and proverbs though he keeps 
balance in using them. He adopts a narrative and well-
structured language in harmony with his characters. 
He successfully mixes Farsi and European styles into 
an easily understandable language for the public. His 
language is rooted in folk tales and he has done a great 
job in nurturing and reproducing the stories that makes 
his works effective on many other works. Regarding 
the content, Hedayat’s works may be classified into 
two groups:   

a. Works based on regret of hatred 
toward government and attention to low class 
of society, where people under social and 
economic pressures are at the center. His 
perspective in this regard is admirable. Haji 
Baba, Alavie Khanoum, Talab Amorzesh, 
Patriot are some of the work in this group.  

b. The second group of his work 
mainly expresses the author’s attitudes and 
his love to Iran, its culture and Iranian 
customs. In addition, he tries to express his 
thoughts and desires along with his dreams. 
Akharin Labkhan, Afrinegah, Dash Akol, 
Three Drops of Blood, Zende be Gor, Dark 
Room, and Blind Owl are his works in this 
group.  

Hedayat’s masterwork is the Blind Owl; a 
mixture of reality and imagination, where the 
imaginary characters resemble the reality. The story is 
based on reincarnation where human seeks their lost 
ones of the previous life. Next generation inherits 
emotion, rationality, revolutionary attitude, and 
aesthetic.    

Some of Sadegh Hedayat’s works are Three 
Drops of Blood, Rambler Dog, Chimp that its Master 
is Dead, First Day of tomb, Last Light, The Rock.  
Story writing in Arabic world  

Arabic word is known for its centuries of poems 
ruling Arabic literature. Amr Alghes the master of 
poets of under-civilization age, Mtbani the great poet 
of Abbasi era, neoclassic poets like Ahmad Shoghi 
and Aljavaheir and modernists like Nazar Ghabani, 
Adonis, Mahmoud Darvis, etc. continued the poem 
throughout Arabic history. However, poem has found 
new rival in the new age, which is novel and story. 
Arab society has introduced international authors such 
as Najib Mahfouz, Yousef Edris, Ghadetalsaman, etc., 
who managed to break the unrivaled rule of poem in 
Arabic literature.  

Apparently, Mohammad Hosseing Heikal 
(Egyptian author) triggered story writing in Arabic 
world in 1914 by his work “Zeynab”. However, 
Bathine Shaban a researcher and ministry of Syria 
Refugees recently admitted in his research that “Zina 
Zeinab Foaz” with her work “Hassan Al Vaghib” is 
the first Arab story writer. She published her novel in 
1998 before Hossein Heikal. The researcher is going 
to publish his work titled “Arabic Women Authors 
1898-2000) by New York Publications. 
(www.rahenejatdaily.com) 

To achieve better understanding of contemporary 
Arabic literature we need to go back to the roots of 
evolutions.  

French Emperor Napoleon Bonaparte invaded 
Egypt in 1797 (Aljandi 1976, pp.3), afterward schools, 
libraries, and journalism were developed in Egypt and 
many Egyptian found the chance to learn about 
scientific development and achievement all around the 
world. In 1805, Mohammad Ali Pasha sat under 
thrown in Egypt. He helped development of 
publication and journalism in Egypt and sent many 
students to Europe. In general, new style of story 
writing was triggered by establishment of newspapers 
such as “Al Vaghaei Al Mesrieh” – founded by 
Mohammad Ali Pasha in 1828- (Alfakhori, Bita, 
pp.844). Such measures eventuated in revolution of 
journalism in Egypt until 1875 when a wide 
circulation newspaper titled “Alahram” was 
established by two Lebanese brothers (Salim and 
Basharath Taghoula). The movement went on by 
publication of many magazines all with one common 
feature; to inform people about tyranny and 
dictatorship. Alhelal published by Jorji Zeidan one the 
magazines was established in 1892 with its motto 
“Move Ahead.” Another noticeable change was 
translation wave in Egypt and other lands ruled by 
Ottoman Empire. The West and East collision gave 
Arab authors a chance to express themselves. In other 
words, journalism helps development of Arabic story 
writing. Generally speaking, there are two main stage 
of story writing in Arabic world. Firs, translation and 
adoption, which cut story writing from its classic 
frame. The separation is not perfect yet as the themes 
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are elements are the same. “Hadis Eisa Bin Hashem” 
by Almoyelihi is one of the works at this stage, which 
is a copy of “Maghamat” by Badie Alzaman. The 
second stage is when the foundation of modern Arabic 
story is formed through adopting Western style in 
writing. The Story of Zeinab by Mohammad Hossein 
Hekal (1888-1957) is one of the pioneer works where 
we can find matured story elements, while the work is 
not outstanding by itself.  
Arabic Story and Tale  

The two most dominant trends are “historical 
trend” and “social trend”. 

Ottoman history abounds with oppression and 
crime and the main body of society kept 
underdeveloped for ages. At those ages, journalism 
turn out to be an effective tool to galvanize the public 
against tyranny of Ottoman. Tales at this stage are 
mainly about history. Salim Albastani, Jorji Zeidan, 
and Farah Antoan are some of the authors at this sage. 
Salim Albastani wrote training tales full of adventures 
and extraordinary events (Zenobia Queen and 
Sargashtehi Belad Sham) and Jorji Zeidan wrote 21 
historical tales about Islamic narrations. (Khafaji 
1957, pp.30) 

A specific social narration is evident in Salim 
Albastani’s work such as “Salmi” and “Asmae” which 
are based on accident and exaggeration. His characters 
are completely in service of the story and show no 
independency. However, traces of social and moral 
critic are visible here and there. The works by 
Anthoan Venghoula Hadad (1872-1916) show the 
same features.  

Arab master storywriters: 1960s plays a 
dominant role in contemporary history of the Arab and 
its sociological effect on social evolution is 
undeniable. At this decade, all Arabic countries took 
great steps toward democratic system. In September 
1965, they endorsed a charter in Alexandria, Egypt for 
unity against Israel. 

Therefore, Arabic tales’ perspective is mainly 
focused on nature of Arabic society and negligent to 
external factors – surely effective on structure of 
Arabic society after invasion of Western powers. In 
this regard, some politicians such as Seyed Jamaledin 
Asadabadi and Mohammad Abdeh took some steps. 
That is why that the main concern of Arabic authors is 
fighting traditions of their society; some dominant 
figures like Jabran Khalil Jabran believed that 
fundamental changes in Arabic society is critical for 
the movement against tyranny. The same idealistic 
approaches are evident in the romantic Egyptian 
author Manflouti.  

To put it in another term, there is a paucity of 
narrative works in Arabic literature before June 1967 
(Arabs – Israel war). Results of the war (Arabs were 
defeated) was a shock to the Arab world and reminded 

them that they need to define their status in the world 
(Farzad 2001, pp. 40-41). Narrative literature 
continued its path toward development and finally 
shocked the world of literature when Najib Mahfouz 
won the Nobel Prize in 1988. The point was the Nobel 
winner was from a culture with no considerable 
history in narrative literature and was indebted to 
Europe for their success in the literature. In other 
words, Egypt is the home of Arabic novel and Najib 
Mahfouz is the founder of modern Arabic novel 
(Aldsoughi, 1997, 190). However, there are 
differences in novel writing between Iraq, Saudi 
Arabia, and Egypt, while Lebanon, Syria, Jordan, and 
African-Arabic country follow Egyptian school. 
Thanks to publication development, Egypt is pioneer 
of novel writing among other Arabic countries. In fact, 
Egyptian newspapers such as Alahram acted as 
tribune for Arabic novel, while Arabic countries in 
Persian Gulf region started their work after oil 
exploration and formation of middle class. At any rate, 
contemporary Arabic countries all have introduced 
noticeable authors to the world. 

Amin Alrehani a Lebanese author was born in 
1876; he was one of the top Lebanese scholars with 
global thoughts and concerns. He dreamed about 
concepts such as establishing a united Arabic Empire. 
He is known as Arabic neo-poet who fought against 
tyranny, and in spite of Jabran Khalil he was rather 
realistic and tried to keep his work from romantic and 
sophistic thoughts. Youth issues, poverty, and 
underdevelopment of Arabic worlds are the main 
themes of his works. His stories are, in some cases, 
criticism and training in some other cases. 
Almahalefat Alsalasiat, Alrihaniat, and Alghomiat are 
some of his noticeable works. (Albert Alreyhani, 
1987, 34) 

Knowing the undeniable role of translation in 
emergence of Arabic narrative literature, what follows 
is a brief introduction to translation: 

Some believe that translation was mainly aimed 
to help the Arab society and to let the Arabic Nations 
have access to literary masterworks. Recent 
translation trend was started in 1798.  

At its early days, there was no evident trend and 
purpose in translation works. Gaining revenue was the 
main reason for translation and translated works were 
in contrary with common Arabic culture. This 
deprived the authors of that age from a reliable source 
for training and growing. Gradually, authors criticized 
the general trend of translation and started to compose 
domestic stories based on domestic raw materials. 
However, profound effect of some translators in 
Arabic literature is undeniable. Michael Naeim says 
“although it is not easy to devour and analyze the 
great invasion of Western literature, we are passing 
the age of dependency with high pace. In addition, we 
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have learned what is good for us among the options 
provided by the Western culture as we also know how 
to manipulate it for better usage.” (Naeimeh, 1998, pp. 
4). 
Conclusion  

We discussed that geographical vicinity and many 
common religious, historical, and social features have 
created considerable ties between Iran and Arabic 
world. One of these ties is evident in literature. 

Similarities of narrative literature of Iran and 
Arabic world are undeniable; the similarities can also 
be found from chronological viewpoint. Comparison 
of narrative literature between Iran and Arabic world 
showed that in spite of being home to masterworks 
such as “Kelile va Demne” and “One thousand and 
one night,” narrative literature in the region is in its 
early days and under great effect of the West (Aboheif 
2004, 51). Story writing was triggered in both 
territories after translation of Western works. French 
literature among other played the dominant role in this 
regard. One of common features between the two 
territories is the role of political/social events in 
leading the literature movements.  Mashroutiat 
movement and Iran’s Revolution on one side, and 
Napoleon invasion to Egypt, political/military defeat 
of Arab nations in June 1967 and 1982, and 
Resistance movement in Arabic world played 
undeniable role in evolution of narrative literature in 
Iran and Arabic world.  

Of other common feature between the two nations 
is the role of journalism and narrative literature rings, 
which played considerable role in navigating 
ideologies and styles in narrative literature field.  

In summary, it is noticeable that Arabic story and 
novel movement is on the same path of Arabic 
literature, while no connection between classic and 
modern Farsi literature can be found in the last two 
centuries. One reason is deeper effect of vanguard 
Western movement on Farsi literature, which has 
eventuated in a chaos. However, both cultures have 
showed noticeable growth in narrative literature.   
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Abstract: This study evaluates the relation between organizational structure and knowledge management in the 
Tehran government suspended. Stephen.P.Robbins model is used for measuring organizational dimensions including 
formality, complexity and focus. Main Elements of knowledge management consist of 3 blocks: knowledge 
creation, knowledge transfer, knowledge maintenance. The population of this research is all of the Tehran 
government suspended  managers and employees including 60 persons. In this research we used Krejcie & Morgan’s 
table to select the sample size. we carried out a survey by the means of knowledge management questionnaire and 
standard questionnaire of Robin’s structure among this sample. After collecting and analyzing data based on 
correlation coefficient of Spearman, the results clearly showed that there is a meaningful relation between 
organizational structure dimensions and knowledge management. In addition, we found out there is a relation 
between organizational formality and knowledge management. Moreover, there is a relation between organizational 
focus and knowledge management. The last recognized result was the relation between organizational complexity 
and knowledge management. 
[Leili naderi, Farshad hajalian. Relationship between the dimensions of organizational structure and the 
dimensions of knowledge management in Tehran government suspended of iran. Life Sci J 2012;9(4):4221-
4227]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 630 
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1. Introduction 

In spite of the growth and development of 
knowledge management, many organizations still have 
experienced the lack or failure of knowledge transfer to 
the detriment of their operations (Babcock, 2004; 
KPMG, 2004). 

Organizations can be more successful when they 
facilitate the conditions in which knowledge providers 
effectively share their knowledge and knowledge 
recipients effectively acquire and apply that knowledge 
(Argote & Ingram, 2000; Quigley, Tesluk, Locke, & 
Bartol, 2007). While there has been extensive research 
on knowledge transfer from various perspectives, most 
studies to date have neglected the knowledge recipient 
perspective, and have instead targeted the knowledge 
provider perspective such as knowledge contribution 
and sharing. Thus, there is a critical need to examine 
how knowledge recipients select their strategies for 
acquiring the specialized knowledge needed to do their 
work. According to Muller e Grings (2003), the 
competitive factor is knowledge and the abilities of 
people in each organization. Thus, many organizations 
have realized the importance of easy systematic actions 
to identifying, developing, sharing, using and holding 
back knowledge (Paula Michelle purcidonio, 2006). 

Knowledge creation and knowledge transfer are 
considered to be two main activities of knowledge 
management. Creation and transfer of knowledge require 

special structure, culture and technology in the 
organization. Organizational structure represents the 
manner of organizing people and professions in an 
organization. Structure may courage or discourages 
knowledge management (Asghar Najafitireh shabankareh, 
2012 ). 

Knowledge management is a new viewpoint for 
organization which believes that if organizations want to 
be successful, they must access to knowledge and have a 
deep understanding of it in all layers. So recognition of 
knowledge management backgrounds in the organization 
and implementation of this phenomenon is the first step 
and the most important issue of this organization. 
Considering the importance of this issue, the researcher 
tries to study the relation between organizational structure 
and knowledge management among the employees and 
managers of Tehran government suspended of Iran. 
2. Theoretical fundamentation 
2.1. Organizational Structure 

Organizational Dimensions: Organizations have 
special characteristics that make them to understandable 
and comparable. Content dimensions indicate whole 
organizational and structural dimensions and also state 
internal characteristics of an organization. They provide 
a basis for organization which make it measurable and 
comparable (Queng,M.D,2005). 

Formality: It tries to set a standard for duties. When 
the level of formality increases, then description of 
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specified rules and regulations would be great and clear 
instructions for job process is available. 

Concentration: It relates to levels of hierarchy 
authorities that could make decisions. If the head make 
most of decisions in organization, organization will be 
centralized. In decentralized organizations more power 
is vested in to inferiors and such decisions are made in 
lower layers. 

Complexity: The amount of separation which exists 
in an organization and it is categorized in to 3 
categories: horizontal separation, Vertical separation, 
Geographical separation. 
2.2. Knowledge management 

Knowledge management is a new and controversial 
term and has many different definitions. The term 
knowledge management was first introduced in Europe 
Management Conference in 1986. Alternative 
definitions have been proposed since that attempt to 
capture the complexities of knowledge management. 
The American Productivity and Quality Center defines 
knowledge management as "the strategies and processes 
of identifying, capturing and leveraging 
knowledge"(Atefeh et al 1999, p. 172). Knapp (1998) 
defined it as the art of transforming information and 
intellectual assets into enduring value for an 
organizations clients and its people. Daruch (2003) 
defines it as the process that creates, share, distribute 
and use the knowledge in the organization. Different 
scholars have identified different processes for 
knowledge management such as: 

1. Creation, transfer and application (Spender, 1996) 
2. Capture, transfer and application (Delung, 1997) 
3. Identification, capture, development, sharing, 

dissemination, application and storage (Probest et al, 
2000). 
Knowledge creation process 

Knowledge creation process is complex, 
multidimensional and dynamic. Organizational 
knowledge creation is the ability of an institute to create 
knowledge, circulate it in the organization, products, 
services and systems (Nonaka and Takeushi, 1995). 
Nonaka (1995), the Hitotsubashi university professor of 
management in Tokyo believes that successful 
companies are organizations that are consistently 
creating and circulating new knowledge in the 
organization and applying it to new products 
technology. In fact, he wants to say that knowledge 
creation must be the centerpiece of the companies' 
organizational strategies. The knowledge management 
literature distinguishes between individual and 
organizational knowledge creation. These differences 
are important since the knowledge creation process 
features are different depending on whether the 
knowledge is individual or organizational. It can be said 
that social knowledge is the total amount of things 
people know (Goucher, 2007). Ang and Massingham 

(2007) presented a list of factors that affect knowledge 
creation. They classified these elements into four groups 
of cultural, organizational, knowledge sources and 
knowledge processes. Knowledge is created in the spiral 
that goes through pairs of seemingly antithetical 
concepts such as order and chaos, micro and macro, part 
and whole, mind and body, tacit and explicit, self and 
other, deduction and induction, and creativity and 
control (Nonaka et al, 2001). In order to understand how 
organizations create knowledge dynamically, Nonaka 
and others (2001) have presented a model of knowledge 
creation consisting of there elements. These three 
elements have to interact with each other to form the 
knowledge spiral that creates knowledge. 

1. The SECI process the process of knowledge 
creation via conversion from tacit to explicit 
knowledge; 

2. "Ba" the shared context for knowledge creation; 
3. Knowledge assets the inputs, outputs and 

moderators of the knowledge- creating process. 
Knowledge storage process 

Alavi (2000) claimed that knowledge creating new 
knowledge is not enough and mechanisms are needed to 
store acquired knowledge and to retrieve it when 
needed. The concept of organizational memory is a 
great solution in this regard. Organizational memory 
includes knowledge residing in various component 
forms that may include written documentation, 
structured information stored in electronic databases, 
codified human knowledge stored in expert systems, 
documented organization procedures and processes, and 
tacit knowledge acquired by individuals and networks 
of individuals (Tan et al, 1998). Organizational memory 
includes individual memory (a person's observation, 
experiences and actions) as well as shared knowledge 
and interactions, organizational culture, transformations, 
structure (formal organizational roles), ecology 
(physical work setting) and information archives (inside 
and outside of the organization) (Walsh and Ungson, 
1991). Organizations which like their knowledge to be 
accessible in the future must at least have a great 
command of three basic knowledge management 
processes. On the one hand, they have to choose events, 
people and processes which are worthy of storing. On 
the other hand, they must be able to store their 
experience in an appropriate form. Finally, they have to 
guarantee their up-to-date organizational memory. 
Furthermore, they should develop security technologies 
to limit the accessibility of their knowledge. The 
following activities are necessary for protecting 
knowledge: knowledge protection against inappropriate 
use or being leaked in inside or outside of the 
organization, limited accessibility to some of the 
knowledge sources of knowledge by password 
technology, identifying restricted knowledge easily, 
tacit knowledge protection and most importantly, 
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communicating the importance of knowledge protection 
on a corporate level (Probast et al, 2000). 

Markwart (2002) believes that a knowledge storage 
system must have the following factors: 

1. A structure which allows the system to present 
the information quickly and correctly. 
2. Classification of (information) events, policies or 
procedures based on learning needs. 
3. the ability to present information precisely and 
clearly 
4. an on time, precise and available content 

Knowledge dissemination(Transfer) process 
Alavi and Leadner (2001) define knowledge 

dissemination as the process of transfer knowledge 
through out the organization. Knowledge dissemination 
process can happen between individuals, groups or 
organizations using any type or number of 
communication channels. Similarly, Gupta and 
Govindarjan (2000) equating knowledge sharing to 
knowledge flows theorize that knowledge flows 
comprise of five elements: value of the source 
knowledge, willingness of the source to share 
knowledge, media richness of the communication 
channel, willingness of the recipient to acquire 
knowledge and the absorptive capacity of the recipient. 
Davenport and Prusak (1998) define knowledge sharing 
as a process of knowledge exchange between 
individuals and groups. Connelly and Kelloway (2003) 
define knowledge sharing as a set of behaviors that 
involve the exchange of information or assistance to 
other. They are number of factors that influence 
knowledge sharing behaviors of individuals. They range 
from hard issues such as tools and technologies to soft 
issues such as motivations and provision of incentives to 
encourage knowledge sharing, organizational culture, 
personal values and self-identities, national culture, 
trust, care organizational resources like time and space 
and access to knowledgeable people in the organization 
(Chennamaneni, 2006). Another group of researchers 
believes that the most important elements that affect 
knowledge sharing are organizational infrastructure and 
human resources management. Organizational 
infrastructures include organizational culture, 
organizational structure, rules and information 
technology (Yi, 2005). Knowledge dissemination is 

defined as knowledge exchange management in the 
organization for encouraging innovation; increasing the 
awareness of great past procedures and making users 
adopt better procedures for their future decision-
making. The personnel degree of participation in 
knowledge dissemination affects new products quality 
(Yang, 2008). Markwart (2002) points to two voluntary 
and involuntary approaches with regards to knowledge 
exchange. The voluntary methods may be done in 
different ways. The written method includes individual 
communications such as notes, reports, bulletins and 
also publications. National conferences, article 
abstracts, teacher-student training, foreign consultants 
or official courses participation provide more 
opportunities for exchanging knowledge. Changing 
personnel's position and posts can be planned for 
knowledge dissemination in the organization. 
Knowledge can also be involuntarily exchanged through 
stories and myth, permanent work force and unofficial 
networks. The less the voluntary or planned knowledge 
exchange is, the more loss in the potential knowledge 
would be. 
3. Materials AND Methods 

The objective of this research is to identify and study 
the Relationship between the dimensions of 
organizational structure and the dimensions of 
knowledge management. This research is a case study 
on Tehran government suspended of iran, following 
hypotheses were proposed: 

Main hypothesis: There is a relationship between 
the dimensions of organizational structure and the 
dimensions of knowledge management in Tehran 
government suspended. 
Secondary hypothesizes: 

 There is a relationship between the 
Formalization and the Knowledge Creation in Tehran 
government suspended. 

 There is a relationship between the 
Formalization and the Knowledge Transfer in Tehran 
government suspended. 

 There is a relationship between the 
Formalization and the maintain Knowledge in Tehran 
government suspended.  

 
 
 
 
 
 

 
 

Fig. 1 Conceptual model of the research 
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 There is a relationship between the Complexity 
and the Knowledge Creation in Tehran government 
suspended. 

 There is a relationship between the Complexity 
and the Knowledge Transfer in Tehran government 
suspended. 

 There is a relationship between the Complexity 
and the Maintain knowledge in Tehran government 
suspended. 

 There is a relationship between the 
Centralization and the Knowledge Creation in Tehran 
government suspended. 

 There is a relationship between the 
Centralization and the Knowledge Transfer in Tehran 
government suspended.  

 There is a relationship between the Centralization 
and the Maintain knowledge in Tehran government 
suspended. 

In order to confirm or reject the hypotheses, the 
collected data from the theoretical foundations and the 
questionnaires are analyzed through standard statistical 
methods and technics. To have a quicker access to the 
opinion of the participants in the research, we used the 
method of data collecting by the questionnaire. The 
content validity of these questionnaires was confirmed by 
officers of management faculty of university of Tehran 
and their reliabilities were obtained by Krunbakh Alpha 
again (KM=0/95 and organizational structure=0/9). 
Additionally, to specify the validity of the questionnaire 
we used judgmental method the research statistical 
population of the research contained all managers and 
employees of in Tehran government suspended. including 
60 persons. In this research we used Krejcie & Morgan’s 
table to select the sample size. 

Finally 50 questionnaires were returned and analyzed 
Results were optioned by SPSS in tow levels of 
descriptive (internal tendency, variability, frequency) and 
inferential (spearman correlation) Statistics.  

 
 
 

4. Findings of the research: 
The descriptive data of the research show that 

approximately 26% of the participants in the statistical 
sample are female and the remaining 74% are male. 
Almost 26% of the participants had between 0 to 5  years 
of work experience, and  20% of the participants had 
between 6 to 10  years of work experience, 16% of the 
participants had between 11 to 15  years of work 
experience, 20% of the participants had between 16 to 20 
years of work experience, 14% of the participants had 
between 21 to 25 years of work experience, 4% of the 
participants had between 26 to 30  years of work 
experience. 

Additionally, almost 16% of the participants had a 
diploma degree, almost 42% of the participants had a 
associate degree, almost 26% of the participants had a 
bachelor degree, and the remaining 16% of the 
participants had master’s degree or higher. 

We used correlation test to determine the 
relationship between Organizitional Structure and 
Knowledge  management. Since the variable of the 
research are qualitative in nature, thus the Spearman 
correlation test was the base for calculations. The results 
of the findings are as follow:  
 First hypotheses: There is a relationship between the 

Formalizational and Knowledge Creation in Tehran 
government suspended. 
 

Table 1. Results for the first hypotheses 
 Knowledge  Creation 

Formalizational

Spearman's 
Correlation 
coefficient 

-0.477 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the Spearman's 
correlation test that is equal to 0.000 and less than 0.05, 
we can conclude that there is a relationship between the 
Formalizational and the Knowledge Creation in Tehran 
government suspended. The intensity of this relationship is 
equal to -0.477 regarding the obtained Spearman's 
correlation coefficient. 
 Second hypotheses: There is a relationship 

between the Formalizational and Knowledge Transfer in 
Tehran government suspended. 

 
Table 2. Results for the first hypotheses 

 Knowledge 
Transfer 

Formalizational 

Spearman's 
Correlation coefficient 

-0.633 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.000 and 
less than 0.05, we can conclude that there is a 
relationship between the Formalizational and the 
Knowledge Transfer in Tehran government suspended. 
The intensity of this relationship is equal to -0.633 
regarding the obtained Spearman's correlation 
coefficient. 
 
 Third hypotheses: There is a relationship between 

the Formalizational and maintain Knowledge  in Tehran 
government suspended. 

 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4225 

Table 3. Results for the first hypotheses 
 maintain Knowledge 

Formalizational 

Spearman's Correlation 
coefficient 

-0.535 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.000 and 
less than 0.05, we can conclude that there is a 
relationship between the Formalizational and the 
maintain Knowledge in Tehran government suspended. 
The intensity of this relationship is equal to -0.535 
regarding the obtained Spearman's correlation 
coefficient. 
 
 Fourth hypotheses: There is a relationship 

between the Complexity and Knowledge Creation in 
Tehran government suspended. 

 
Table 4. Results for the first hypotheses 

 Knowledge Creation 

Complexity 

Spearman's 
Correlation 
coefficient 

0.362 

Sig. value 0.005 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.005 and 
less than 0.05, we can conclude that there is a 
relationship between the Complexity and Knowledge 
Creation  in Tehran government suspended. The 
intensity of this relationship is equal to 0.362 regarding 
the obtained Spearman's correlation coefficient. 
 Fifth hypotheses: There is a relationship between 

the Complexity and Knowledge Transfer in Tehran 
government suspended. 

 
Table 5. Results for the first hypotheses 

 Knowledge Transfer 

Complexity 

Spearman's 
Correlation 
coefficient 

0.418 

Sig. value 0.001 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.001 and 
less than 0.05, we can conclude that there is a 
relationship between the Complexity and Knowledge 
Transfer in Tehran government suspended. The 
intensity of this relationship is equal to 0.418 regarding 
the obtained Spearman's correlation coefficient. 
 Sixth hypotheses: There is a relationship between 

the Complexity and Miantain Knowledge in Tehran 
government suspended. 

 

Table 6. Results for the first hypotheses 
 maintain Knowledge 

Complexity 

Spearman's Correlation 
coefficient 

0.315 

Sig. value 0.013 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.013 and 
less than 0.05, we can conclude that there is a 
relationship between the Complexity and Miantain 
Knowledge in Tehran government suspended. The 
intensity of this relationship is equal to 0.315 regarding 
the obtained Spearman's correlation coefficient. 
 Seventh hypotheses: There is a relationship 

between the Centralization and Knowledge Creation in 
Tehran government suspended. 

 
Table 7. Results for the first hypotheses 

 Knowledge Creation 

Centralization 

Spearman's 
Correlation 
coefficient 

-0.525 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.00 and less 
than 0.05, we can conclude that there is a relationship 
between the Centralization and Knowledge Creation in 
Tehran government suspended. The intensity of this 
relationship is equal to -0.525 regarding the obtained 
Spearman's correlation coefficient. 
 Eighth hypotheses: There is a relationship 

between the Centralization and Knowledge 
Transfer in Tehran government suspended. 
 

Table 8. Results for the first hypotheses 
 Knowledge Transfer 

Centralization 

Spearman's 
Correlation 
coefficient 

-0.658 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.00 and less 
than 0.05, we can conclude that there is a relationship 
between the Centralization and Knowledge Transfer in 
Tehran government suspended. The intensity of this 
relationship is equal to -0.658 regarding the obtained 
Spearman's correlation coefficient. 
 ninth hypotheses: There is a relationship between 

the Centralization and Maintain Knowledge in Tehran 
government suspended. 
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Table 9. Results for the first hypotheses 
 maintain 

Knowledge 

Centralization 

Spearman's Correlation 
coefficient 

-0.619 

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.00 and less 
than 0.05, we can conclude that there is a relationship 
between the Centralization and Maintain Knowledge in 
Tehran government suspended. The intensity of this 
relationship is equal to -0.619 regarding the obtained 
Spearman's correlation coefficient. 
 Main hypotheses: There is a relationship between 

the dimensions of organizational structure and the 
dimensions of knowledge management in Tehran 
government suspended. 
 

Table 10. Results for the first hypotheses 
 dimensions of knowledge 

management 

dimensions of 
organizational structure

Sig. value 0.00 
Number 50 

 
Regarding the obtain value of Sig. from the 

Spearman's correlation test that is equal to 0.00 and less 
than 0.05, we can conclude that there is a relationship 
between the dimensions of organizational structure and the 
dimensions of knowledge management in Tehran 
government suspended. 

5. Conclusion and suggestions 
The obtained results of the analysis of the hypotheses 

are presented in table 11 with regard to the findings of the 
research. Then some suggestions will be offered on the 
basis of these findings. 
We conclude that:  

There is a meaningful and inverse relation between 
formality and Knowledge Management(Knowledge 
Creation, knowledge transfer, maintain Knowledge) 
among Tehran government suspended employees, which 
means that the high level of formality is correlated to the 
low level of knowledge Management and vice versa. 
Implementation of knowledge management with the rules 
and regulations and decisions related to labor relations. 
Flexibility and less emphasis on work rules lead to better 
ways of doing things, exchange ideas and experiences and 
thus to create, transmission and the preservation of 
Knowledge. 

There is a meaningful and inverse relation between 
Centralization and Knowledge Management (Knowledge 
Creation, knowledge transfer, maintain Knowledge) 
among Tehran government suspended employees, which 
means that the high level of Centralization is correlated to 
the low level of knowledge Management and vice versa. 
Implementation of knowledge management in 
organizations is associated with decision-making 
authority. So one of the facilitators of the process, lack of 
concentration and decentralization of decision-making 
authority.  

 
Table 11.Results of the data analysis 

Row hypotheses 
Sig. 
value 

Confirm or 
deny 

Spearman's 
Correlation coefficient

Type of 
Relationship 

1 
There is a relationship between the Formalizational and Knowledge Creation in 
Tehran government suspended. 

0.000 confirm -0.477 Inverse 

2 
There is a relationship between the Formalizational and Knowledge Transfer in 
Tehran government suspended. 

0.000 confirm -0.633 Inverse 

3 
There is a relationship between the Formalizational and maintain Knowledge  in
Tehran government suspended. 

0.000 confirm -0.535 Inverse 

4 
There is a relationship between the Complexity and Knowledge Creation in 
Tehran government suspended. 

0.005 confirm 0.362 Direct 

5 
There is a relationship between the Complexity and Knowledge Transfer in 
Tehran government suspended. 

0.001 confirm 0.418 Direct 

6 
There is a relationship between the Complexity and Miantain Knowledge in 
Tehran government suspended. 

0.013 confirm 0.315 Direct 

7 
There is a relationship between the Centralization and Knowledge Creation in 
Tehran government suspended. 

0.000 confirm -0.525 Inverse 

8 
There is a relationship between the Centralization and Knowledge Transfer   in 
Tehran government suspended. 

0.000 confirm -0.658 Inverse 

9 
There is a relationship between the Centralization and Maintain Knowledge in 
Tehran government suspended. 

0.000 confirm -0.619 Inverse 

10 
There is a relationship between the dimensions of organizational structure and 
the dimensions of knowledge management in Tehran government suspended. 

0.000 confirm ------- ------- 

The authorities can design and make 
recommendations system and employee participation in 
a comprehensive feedback system for idea generation, 

transmission and preservation of the experience it 
provides to the organization. 

There is a meaningful and direct relation between 
Complexity and Knowledge Management(Knowledge 
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Creation, knowledge transfer,  maintain Knowledge) 
among Tehran government suspended employees, 
which means that the high level of Complexity is 
correlated to the high level of knowledge Management. 
Implementing Knowledge Management division of 
labor, job titles, various parts of the organization, there 
are different levels in the organizational hierarchy of 
authority and distribution of different sectors in 
different parts of the organization are linked.  
Authorities to take advantage of the knowledge 
management, Should act in such a way that the structure 
of the organization to facilitate smooth flow of knowledge. 
In order to make use of Organizational structure with low 
centralization and formalizational and high Complexity 
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Abstract: Today, information technology as an emerging phenomenon has a special place in the world. Expansion 
of information and communication technology causes changes in many different fields, including the electronic city, 
municipalities and citizens. Electronic city and municipality require basic enterprise architecture. Enterprise 
Architecture is designed as a process based on the optimal architecture of electronics city. In order to develop 
electronic city, we should use enterprise architecture maturity. Therefore, one of the important needs of 
organizations is the choice of activities according to the existing constraints. The studies show that there is a close 
relation between information technology, enterprise architecture and the electronic city. The purpose of this research 
is to explain the concept of information technology, enterprise architecture and electronics city and what relationship 
they have with together. Do information technology, enterprise architecture and electronic city require each other? 
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1. Introduction 

Undoubted, today information technology has 
created developments in all humanity social and 
economic areas and its impact on societies is so much 
that today’s world is becoming from a traditional and 
industrial society to an informational society so fast. 
The term information technology or information and 
communication technology has found its global position 
in two last decades as an innovative, emerging and 
powerful. It seems that the various applications of 
information technology will affect all the daily affairs of 
the communities directly or indirectly soon. Influence 
and development speed of this phenomenon is so much 
so than now expected to make enormous changes in 
social structures that one of these developments is to 
create electronic city and its architecture. [1] 

In fact, electronic city is the electronic and virtual 
model of activities in a city with the same relations and 
functions and same complexity of issues in it. It is 
necessary to use architecture in order to design an 
efficient electronic city. The architecture of an 
electronic city is a high level of abstraction that in result 
of it, useful analysis of the characteristics and properties 
of various parts of the electronic city is possible. [2] The 
architecture in the area of information technology, 
known as enterprise architecture. Today, the impact of 
the enterprise architecture is much so that not to use it 
considers as a sign of the inability of organizations to 
optimize management of information technology. 
Enterprise Architecture is a macro attitude to the 
organization's mission and functions, work processes, 
data entities, communication networks, hierarchies and 
order of doing tasks in an organization in order to 

creating an integrated and efficient information systems. 
[3] To make enterprise architecture more successfully, 
the certain framework should be used. Therefore, 
framework considers as the most important part of 
enterprise architecture. The appropriate framework 
selection is one step of the architectural project. 
Zachman framework that is like "Mendeleev table" for 
enterprise architecture has a two-dimensional structure 
which considers six aspects of data include process; 
place, individuals, time and motivation from five 
viewpoints include programmer, organization owner, 
designer, builder and contractor. Zachman framework is 
so important because most of the enterprise architecture 
frameworks which have introduced since providing 
Zachman framework in 1993 use it and many concepts 
have been used in this context. Hence, zakman 
framework plays prominent role in essays and research 
literature as mother framework. [4,5] 
2. What is information technology? 

Speed and productivity of science in the world and 
new methods of information gathering and distribution 
on one hand and  human increasing need to use different 
aspects of information on the other hand, led to emerge 
special social period named information age. The 
consequence of such developments led to emerge new 
form of technology known as information technology. 
[6] Living in a society based on information technology 
has three basic features: 

a) Shorter distances 
b) Flow of information as the main artery of life 
c) Converting information to product [7] 

The affecting speed and development of this 
phenomenon is so much so that now expected that 
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fundamental changes occur in the cultural, economic, 
social and political structures and traditional 
foundations of society governance and new 
management system will have been introduced. 
Information and communication technology  and its 
applications in the world was so affective so that world 
leaders formed the basis of information society by 
holding two major meetings (in Geneva and Tunis in 
2003 and 2005 AD) and prepared themselves for further 
changes by providing proper and scientific programs for 
the global information society. More developed 
countries (that have acceptor systems to confront with 
new technology) accepted potential benefits and risks of 
information and communication technology and use it. 
Some developing or poor countries which don’t have 
enough information about benefits and opportunities of 
this technology or necessary economic facilities to 
utilize this phenomenon, couldn’t progress in this area. 
There are countries don’t have financial problems, but 
they consider this emerging phenomenon ideologically 
and cause delay and prevent their people to use it. 
Unfortunately, this approach cause irreparable damage 
imposed to the society. [1]  

Therefore, information technology is a branch 
of technology for study, designing, development, 
implementation, support and manage computer-based 
information systems, particularly software hardware 
computer applications as well as quick access to 
information and doing routines regardless geographical 
distances and time limitation.  

Compared to other technologies, information 
technology also has the following features: 

 The  ingredient is information or mind raw 
material 

 It can improve by computers 
 The final product is an abstract product 
 It doesn’t  have location restrictions 
 It doesn’t have devastating impact on 

environment 
 It uses hardware technologies to create 

powerful and fast processors to do computer 
complex computation. [8] 

Information technology has changed the way of 
working people and state organizations and also has 
changed the economic and social affairs, and even the 
way people think. Therefore, information technology 
plays a significant role in citizens’ life. Finally, 
information technology in the widest sense, includes all 
aspects of computer technology and as an academic 
discipline, provides issues of user protecting and its 
needs in an organizational and societal context through 
the selection, creation, implementation, integration and 
management. [9] 
3. Enterprise architecture 

In the middle of 1980, John Zachman, the Consultant 
business plan, developed in the Zachman Framework, 
which is designed to serve as a blueprint, or 
architecture, to facilitate the integration of IT systems. 
The "enterprise," for which architecture is created, 
refers to "The one area and the mission of the 
organization or rather than transcends organizational 
boundary (e.g. financial management, homeland 
security)" represents the architecture of the" big picture 
"view of how the enterprise operates and offers his 
services. Enterprise architecture (EA) serves as the 
blueprint of the business operations of the organization, 
and knowledge and technology necessary to carry these 
operations, both currently and prospectively. Back to 
you Why not be published tool. It is to comprehend it to 
be scalable and to the nature of the increase of the future 
needs. EA represents the business of design-driven 
approach to management that emphasizes 
interoperability and data sharing [10].  

So enterprise architecture (EA) is a full 
expression of the company, a Master Plan "acts as a 
cooperative force" between aspects of planning 
activities, such as goals, visions, strategies and 
governance principles, aspects of the business such as 
business terms, the organizational structures, tasks, 
activities and information aspects of automation such as 
information systems and databases, and the 
technological infrastructure of the business such as 
computers, operating systems and systems networks. 

In a large modern enterprise, a rigorously 
defined EA framework may require vision capable of 
acquiring "whole company" in all its dimensions and 
complexity. Enterprise Architecture (EA) program 
supported by a framework and approach that is able to 
coordinate many facets that make up the fundamental 
essence of a business in a holistic approach [11]  

Architecture is usually divided into different 
types of architecture or enterprise or ownership. For 
Aerts et al. (2004) identify three domains of 
architecture, in which she replied: [12] 
 Business architecture defines the nature of its business 
environment. 
The information system architecture (IT Architecture) 
details the information system components and business 
interaction. 
 Your platform architecture (or architecture) 
architecture is the kind of resource that was being done 
to lay a platform for the construction and operation of 
systems in the enterprise. [13]  

Enterprise architecture definition has changed and 
evolved in recent years. America electronic government 
law in 2002 explained the following meaning for 
enterprise architecture: 

 A database of strategic information that will 
determine the mission 
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 Information that is necessary to accomplish the 
mission 

 Technologies that are needed to accomplish the 
mission 

 Transitional processes for implementing new 
technologies in response to changing needs and 
include three key parts: 

a) Current architecture 
b) Optimal architecture 
c) A transitional program [14] 

Two parts of enterprise architecture are 
management and description method.  

a) Management plan is in line with the following: 
 To converge resources include two subjects 

(resources planning and standards certainty)  
 Standardization policies include resource 

integration at the state level 
 support of decision making include financial 

control and configuration management 
 Avoid of making resources useless include 

getting help of life cycle for development and 
management 

b) The description method is in line with 
following: 

 Enterprise Architecture approach includes an 
framework of models and methodology of 
applying architecture 

 The current architecture includes a look at the 
status quo, strategy, processes and resources 

 The optimal architecture includes a look at the 
status quo, strategy, processes and resources 

 Architecture management program, including a 
plan for transition from the current situation to 
the desired situation [15] 

 
Figure 1: Enterprise Architecture 

 
3.1. Enterprise Architecture Maturity Model 

A copy follow the way of organization to the enterprise 
architecture program matures, and lays benchmarks to 
measure performance and the way is a natural 
progression in the development of enterprise 
architecture. It is found in the Tool-Kit provides 
guidance for the development process. 

In the following, each step begins in the writer of 
Enterprise Architecture Model is defined. Each step 
contains statements that are indicative of the degree to 
which the EA here. This statement of Enterprise 
Architecture has been organized in the following 
categories: 

 Administration - the government and 
Responsibilities 

 Council - EA program road map and 
implementation plan 

 Framework - the processes and templates for 
Enterprise Architecture 

 Blueprint - collection of the actual standards 
and specifications 

 Communication-education and distribution of 
EA and Blueprint detail  

 Compliance - adherence to published 
standards, processes and other EA elements, 
and process and from the track to the proof of 
the signs of hypochondria, the  Integration 
- touch-points of management processes to the 
EA  

 Involvement - the support you through the 
organization of the EA. [16] 
Enterprise architecture maturity assessment 

models mainly include six maturity stages and in 
each stage provide criteria for evaluation of 
architecture and organization project that according 
to these criteria, the current maturity level of 
organization has been identified and are planning to 
upgrade to the desired level. In general, 
implementation of IT for maturity models is not the 
main goal but they are tools for assessment. [17] 
Enterprise Architecture Maturity Assessment goals 
include increasing awareness, identifying 
weaknesses; identify priorities for improvement etc. 
[18] 

The important and valid frameworks of 
enterprise architecture maturity are [19] (2002) 
EAMMF, EAMM (2003) [20], E2AMM (2004) 
[21], OMB (2005) [22], GARTNER (2005) [23], 
Oregon State of (2007) [24]. Each of these 
frameworks using certain indicators measures the 
maturity level of enterprise architecture. [25] 
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Table 1: Characteristics of Assessment Framework of Enterprise Architecture Maturity Model  
Framework name Provided by indicators 
EAMMF (Enterprise Architecture of Maturity 
Model Framework)  
 

GAO 
Five levels 

1- Showing commitment to perform activities and tasks 
2- Opportunity to accomplish activities 
3- Confirming activities and tasks by products and following results 
4- Survey of successful and satisfactory completion of activities by measuring 

quantity and quality 
EAMM (Enterprise Architecture of Maturity 
Model) 

NASCIO 
Six levels 

1- Rules and Regulations 2 - Planning 3 - Framework 4- Business Plan 5-
Communications 6-implementation 7 - Integration 8 - cooperation (synergy) 

E2AMM (extended enterprise architecture maturity 
assessment) 

IFEAD  
Six levels 

1- Mutual influences business strategy and information technology strategy 
2- Extensive Organizational participation 
3- Executive management participation 
4- Commercial units participation 
5- A department for extensive enterprise architecture planning 
6- Development (implementation ) of extensive enterprise architecture 
7- Results of extensive enterprise architecture  Strategic monitoring 
8- Organization program management 
9- extended enterprise architecture 
10- budgeting and purchase  strategy of organization  

Maturity assessment model of Enterprise 
Architecture to governance management and 
budgeting (OMB) 

OMB 
Six levels 

1- change (oriented architecture strategy - strategic orientation)  
2- integration (ability to work together - data -business logic- interface) 
3- Convergence (components - technical platform - Performance - Security) 
4- Convergence of business (strategic goals - and business goals) 

Maturity assessment enterprise architecture 
framework 
GARTNER 

GARTNER 1- Scope and Capability of Enterprise Architecture 
2- Support and participate in board 
3- The process of defining enterprise architecture 
4- Business concepts 
5- Enterprise Architecture Concepts 
6- Defining desired situation 
7- Enterprise Architecture team 
8- Effects of enterprise Architecture 

State Enterprise Architecture Maturity Assessment 
Model Oregon 

State of Oregon 
Five levels 

Gartner indicators have been used and several sub-indexes are considered 
for each one. 

 
4. Electronic city 

One of concepts has been studied widespread in 
advanced societies in recent decades and has been 
implemented successfully in some countries is 
electronics city. The term "electronic city" was 
proposed in 1994 and in a conference about Digital 
city. This program administered in 1996 in some 
European cities like Helsinki and Amsterdam. 
Electronic City that is along with the development of 
information technologies in different countries enters 
to the social and economic in recent decades is the 
use of information and communication technologies 
in order to provide municipal services, timely and 
directly to citizens 24 hours a day, 7 days a week. 
Electronic City provides facilities to relevant access 
to urban information and services and wider 
opportunities for people to participate in the 
processes. There are many definitions of electronic 
city. In other words, in an electronic city all services 
needed by citizens are met through a computer 
network. According to this definition, we can say that 
definition of electronic city is a relative concept in 
the sense that the greater number of computer 
services be provided, electronic city be established 
better. [26] “Electronic City is a city where the 
opportunities created by Information and 
Communication Technology in order to increase 
success and effectiveness of the investment.” 
Odendaal said.  

Electronic city will make easy participate in local 
government, improvement of local service and 

increase of operational and administrative efficiency. 
[28] This city is a proper environment for living, 
leisure, work and effort. People in electronic cities 
have more time for leisure and rest and economic 
growth and productivity in this kind of cities is more 
that current traditional cities. There are many jobs 
available in electronic cities and solving the 
unemployment problem through electronic cities is 
clear. [29] Creating electronic city will have many 
effects on economic, social, cultural and political 
contexts for the city. In economic context, e-
commerce development, e-banking and commercial 
relationships with neighboring countries and other 
parts of the world are some of its effects. Providing 
timely services to citizens increases their satisfaction 
in the use of public and private services and provides 
making timely groups and communities as well as 
timely voting and fairly distribution of facilities. 
Using citizens’ opinions in city management is 
among social effects of electronic city project 
implementation. In cultural context, electronic city 
implementation has many effects that, for example, 
transparency, informing, virtual training for citizens 
in general and specific areas, publishing digital 
medias for citizens, publishing news and information 
timely and many other cultural effects can be named. 
[30, 31] 
4.1. Main axes of electronic city 

Electronic city has been made up of many 
parts which their conscious and bilateral relationships 
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lead to the formation of a virtual environment for 
electronic life. These parts and axes are: 
a. Electronic life: developing electronic cities may 
lead to a new style of life for people and electronic 
citizens which include parts such as electronic 
education, electronic amusement, electronic 
communication and electronic. 
b. Electronic organization: IT makes globalization 
possible for companies and organizations. We can 
have: electronic business, electronic supplies, 
organizations programming system, and managing 
customer's relationship. 
c. Electronic government: includes four basic aspects 
of: government and people, government and private 
section, government and employees, government and 
other sections. Electronic government is a method for 
states to use new Technology that provides facilities 
in order to have access to information, government 
services, improving their qualities and providing 
opportunities in order to take part in some events. In 
fact there is no definite way of describing Electronic 
government and this may be because of dynamic and 
versatile technology. The purpose of IT and 
communication is improving efficiency, impression, 
clarity of information and exchanging money and 
information inter and intra states and organizations, 
government and citizens, government and private 
section of electronic government. 
d. Electronic Infrastructure: Provides the required 
ground for IT. 
Electronic Infrastructure can be divided into three 
subcategories: 
- Laws and regulations 
- Human power 
- Cultural and environmental situation of IT 
infrastructure. (32) 
The relationship between different sections is shown 
in the following diagram: 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 - Conceptual Model of Electronic City 
 
5. Electronic City Architecture  

Electronics City as a structure for electronic 
services to citizens can be divided into four main 
layers (figure 3). These layers include stakeholders, 
service channels, electronic services, systems and 

servers (platforms). Electronics City stakeholders can 
include all citizens, urban organizations, merchants 
and traders, factories, industries, and finally the 
government and government agencies. Different 
browsers, kiosks, electronic-telecommunications 
systems and tools can be considered among of service 
providing channels. Electronic city services include 
wide range services such as electronic banking, 
electronic insurance, electronic transportation, 
electronic health, electronic education and etc. 
Systems and platforms that provide electronic city 
services are in last layer. On one hand, these systems 
are distributed in different organizations and places 
and each one is designed according to special 
technologies and on the other hand, has interaction 
and cooperation ability to work with other systems. 
[33] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3- Layers of electronic city architecture 
 

6. Conclusion 
Today, the city is too vast and urban and social 

relations have been too complex. Also, we live in an 
age which is known as the information age. The most 
important indicator of information age is information 
technology, that along with it phenomena such as 
electronic government, electronic city and electronic 
municipal have emerged. Information technology 
requires and important and accurate architecture in 
order to provide its services to the government and 
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electronic city and municipality and that enterprise 
architecture element is presented by Zachman in 
1980s. In this regard, electronic cities like physical 
cities are need architecture and planning. Enterprise 
architecture is also used for electronic city 
architecture. We have used enterprise architecture 
layers that include stakeholders, service providing 
channels, electronic services, systems and servers 
(platforms) to clarify exact meaning of electronic 
city. In order to electronic city architecture done 
correctly, citizens and government personnel and 
administrative bodies should train to use information 
technology to meet their own needs and be skillful to 
provide services to others. Service channels also need 
to be carefully designed in order to have a trouble-
free servicing. A small problem in each layer will be 
impaired all the system. So, we should use an 
architecture called enterprise architecture. Finally, 
based on our own research and others research we 
concluded that there is a closely relation between 
information technology, enterprise architecture and 
electronics city and each one of these elements needs 
other elements.  
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Abstract: The purpose of this research is the investigation of the Mass Medias role on females trending towards 
general and competitive sports training. Statistical population of this research included East Azarbaijan managers 
working in physical education department of East Azarbaijan universities. 250 subjects were selected by multiple-
stage sampling and were placed in four groups According to analytic nature of the research, after examining of 
validity and reliability of standard questionnaire, the data were collected through field method by using a standard 
questionnaire (α=0.82). Coefficient correlation and Kruskal Wallis test were used to compare the differences using 
SPSS coefficient software version 20. The results of the research showed that the Mass Medias play important role 
in altering female tendency towards general sports training. However, there is not significant relationship between 
aims of physical education and Mass Medias’ aims. 
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Introduction 

The decrease of agility and physical activity 
in daily life due to the development of facilities and 
modern life styles has been forced some necessary 
planning in the field of providing essential 
movements needed for our body through achieving 
sport activities and continues physical 
movements.(1). The championship and public sports 
are those activities that are very effective in providing 
humans spiritual and physical health (3). The 
importance of sport and physical activities is that 
participants actively become involved in the 
completion of physical activities, particularly the 
whole participants are very interested in fulfilling 
these kinds of sport affairs approaching to their own 
health, happiness and fitness preventing any diseases 
in their regard as the main purpose of subjects 
championship and athletes honorable issues in public 
sports (4). In the third world countries, woman 
mostly suffer from the movement shortages than 
men. Hence, regular and continuous physical 
activities as well as correct food regimen can 
optimize women‘s health preventing many diseases 
and mortality in this regard (5). These diseases often 
including Cardia, hypertension, strokes and chest 
diseases which have been considered as the one third 
mortality and morbidity of women in the world. So, 
the cardiovascular diseases and chest cancer lead to 
the half mortality of women higher 50 years old in 
developing countries. The diabetic has been affected 
more than 70 million women worldwide (2). Today, 
policy makers suggest healthy approaches and 
prognosis or prevention of disease to stop any 

involvement of foreign currency out of the country. 
In one hand, advertisements play key role in 
development or undevelopment of social phenomena. 
Mass media as a branch of advertisement is a 
connective bridge between people and community 
requiring the whole assistance of mass media such as 
TV, papers, radio, and advertismental campaigns. 
The research results of Charlne (2007) showed that 
mass media impact on 87% of people consciousness 
efficiently. These mass media are important factors in 
the formation of people knowledge and community 
metal affairs. In the other hand, it organizes people’s 
behavior leading them to behave consciously in the 
field of social affairs as well (14). Ghafouri et al 
(2007) stated that the media particularly TV, play 
essential role in the process of sport but this impact is 
not organized to community requirements. Due to the 
sport economy at championship level, these mass 
media have more tendencies towards the process 
while the results indicated that in the recent years 
people are interested following recreational activities 
(7). According to the increasing role of mass media in 
development of sport activities in both public and 
championship levels, the researchers of the present 
study tended to evaluate the performance of these 
mass media in terms of economical, social and 
cultural affairs between 2006-2010. They have also 
assessed the role of mass media in women tendency 
towards public and championship sports from the 
sport expert’s perspective in East- Azarbaijan 
province. 
Materials and Methods 
 The community and sample of the research: 
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The present research is an analysis-based 
research. The statistical community of the research is 
including the whole members of college’s scientific 
board and the provincial physical training colleges, 
sport experts of physical training department and its 
confirmed sport clubs, TV and radio (broad casting) 
and the press department of East-Azarbaijan. 
According to the obtained confirmations from the 
universities, physical training offices, broadcasting 
department and the provincial press office and 
particularly in the field of the present sport experts, 
the member of statistical community was about 687 
ones. To select the related samples of research, the 
strati form method was used in this regard. In order to 
estimate the sample’s volume, Cocheran maximum 
formula was also used which the number of the 
samples was estimated 250 by using the same 
mentioned formula as well. 
Research tool 

The data of the research as an arena-based 
form using questionnaires were standard-based 
questions which have been also used in some foreign 
researches and one domestic study. However, to 
measure the authenticity of the related questionnaire, 
the most experienced college professors were hired 
but to evaluate the same questionnaire’s reliability, 
the Cronbach α coefficient (α=0.89) was used. Then, 
the questionnaires were sent to the subjects. 
Data analysis 

The Spss software was used to analysis the 
related data. In other ward, first the research data 
were considered as descriptive method perspective 
studying the subjects demographical information 
including age, sex, education, sport background or 
coaching. The descriptive statistics also were 
evaluated in the field of research variables. Then, the 
correlation coefficient was used to study the research 
hypotheses. 

 
Table 1. The mean questions related to the role of mass 
media in women changing tendency towards public and 
championship sports in the under-study groups 
group Question 1 Tenth agent 
Scientific board 4.35 ± 0.72 4.35 ± 0.72 
Broad casting employers 4.55 ± 0.50 4.55 ± 0.50 
The press employers 4.08 ± 0.82 4.08 ± 0.82 
Physical training 
employers 

4.78 ± 0.53 4.78 ± 0.53 

Total 4.71 ±0.63 4.71 ±0.63 

 
According to the obtained data, the under 

study subjects presented their agreement that mass 
media play key role in changing women tendency 
towards public and championship sports (Table 2). 
The results from Kruskal-wallis statistical test 
representing that no any significant difference found 

between the groups of the study. In other words, the 
whole groups of the research state that mass media 
have great impact on changing women tendency 
towards public and championship sports (p=0.096). 

 
Table 2. The difference between the under-study 
group in the field of mass media role in changing 
women tendency towards public and championship 
sports (Kruskal-Wallis test) 
 K - square Df P 
Question 1 6.347 3 0.096 
 
Table 3. The mean questions related to the role of 
mass media in absorbing economical situations of 
public and championship sports in the under-study 
groups 
group Question 7 Ninth agent 
Scientific board 3.66 ± 1.07 3.66 ± 1.07 
Broad casting employers 3.77 ± 0.99 3.77 ± 0.99 
The press employers 3.83 ± 1.00 3.83 ± 1.00 
Physical training employers 3.82 ± 1.01 3.82 ± 1.01 
Total 3.77 ± 1.01 3.77 ± 1.01 

 
According to the obtained data, the under-

study subjects presented their agreement that mass 
media play key role in absorbing economical 
situations in public and championship sports (Table 
3). The results from Kruskal-Wallis statistical test 
representing that no any significant difference found 
between the groups of the study. In other words, the 
whole groups of the research state that mass media 
have great impact on absorbing sports. (p=0.0898). 
 
Table 4. The difference between under study groups 
in mass media role to absorb economical situations in 
public and championship sports (kraskal-wallis test) 
 K - square Degree of freedom P 
Question 3 0.723 3 0.868 

 
Table 5. The mean questions related to the role of 

mass media in women’s tendency towards public and 
championship sports 

group Question 
2 

Question 
31 

Question 
32 

Twelfths 
agent  

Scientific board 3.85 ± 
0.81 

4.16 ± 
0.75 

3.76 ± 
0.75 

3.92 ± 
0.45 

Broad casting 
employers 

4.12 ± 
0.91 

3.80 ± 
1.13 

3.65 ± 
1.07 

3.85 ± 
0.81 

The press 
employers 

3.87 ± 
0.94  

3.83 ± 
0.96 

3.83 ± 
0.91 

3.84 ± 
0.62 

Physical training 
employers 

4.23 ± 
0.77 

3.95 ± 
0.96 

3.90 ± 
1.07 

4.03 ± 
0.69 

Total 4.06 ± 
0.85 

3.95 ± 
0.94 

3.80 ± 
0.98 

3.93 ± 
0.66 

 
According to the obtained data, the subjects 

presented their agreement that mass media play key 
role in women’s tendency towards public and 
championship sports. (Table 5). The obtained results 
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from the test of kruskal-wallis representing that no 
any significant difference was found among the 
under-study groups. In other words, the whole 
research groups state that mass media have great 
impact on women’s tendency towards public and 
championship sports. (p=0.379). 

 
Table 6. The difference between under-study groups 
in the field of mass media and its impact on women’s 
tendency towards public and championship sports 
(Kruskal-Wallis test) 
 K - square Df P 
Question (2,31,32) 3.086 3 0.379 

 
Table 7. The mean questions related to the 
homogeneity or unhomogeneity of mass media 
performance in terms of physical training targets in 
the under-study groups 
group Question 5 Sixth  agent 
Scientific board 2.59±0.96 2.59±0.96 
Broad casting employers 2.95±1.06 2.95±1.06 
The press employers 2.58±0.80 2.58±0.80 
Physical training employers 2.20±1.18 2.20±1.18 
Total 2.58±1.04 2.58±1.04 

 
According to the obtained data, the under-

study subjects stated their agreement that the mass 
media performance is homogenous with the aims of 
physical training but it goes to negative direction 
(Table 8). The obtained results from Krusel-Wallis 
test representing that no any significant difference 
found among the under-study groups. In other words, 
the whole research groups stated that the performance 
of mass media is not homogenous with the aims of 
physical training affairs (p=0.948). 
 
Table 8. The difference between the under-study 
group in the field of mass media performance 
homogeneity or unhomogenity with the aims of 
physical training affairs in under-study groups 
(Krusal-Wallis test) 
 K - square Df P 
Question 5 0.364 3 0.948 

 
Table 9. The mean questions related to the role of 
mass media in the progressive of investment in public 
and championship sports among the under-study 
groups 
group Question 24 Thirteen agent 
Scientific board 3.73±1.03 3.73±1.03 
Broad casting 
employers 

3.50±1.21 3.50±1.21 

The press employers 3.50±1.10 3.50±1.10 
Physical training 
employers 

3.64±0.96 3.64±0.96 

Total 3.61±1.06 3.61±1.06 

 

According to the obtained data, the under-
study subjects stated their agreement that mass media 
have a great role in the public and championship 
sports (Table 9). The results from Kruskal-Wallis 
statistical test representing that no any significant 
difference found among the under-study groups. In 
other words, the whole research groups state that 
mass media play key role in the progression of public 
and championship sports investments (p=0.731). 

 
Table 10. The difference between under-study 
groups in the field of mass media role in the 
progression of public and championship investment 
(Kruskel-Wallis test) 
 K - square Df  P 
Question 24 1.194 3 0.754 
 
Discussion and conclusion 

Based on the research results, it is obvious that 
mass media have great role in changing women 
attitudes towards public and championship sports. 
The effect of mass media is not intriguing for 
everyone. These media appears in different forms 
providing new form of the life. Aschel (2008) 
concluded that in despite of the intangible 
effectiveness of mass media on public in the society, 
it is one of the most powerful sources of modern 
community. In other words, it’s a great tool for 
handing the management and innovation in a society 
being a high-potential substitution for power sources. 
For the related feature, media are able to shift the 
related regulations of the society as well (17). In 
sport, these media can be seen efficiently so that 
Ghiami (2009) concluded that mass media play key 
role in sport marketing publishing the sport fields 
(10). In the present study, most country’s experts 
believe that our country, fortunately have an 
increasingly growth in the field of women tendency 
towards public and championship sports, which 
media have the highest inaugurative position in this 
regard. Hamid Ghasemi (2007) stated that the 
development of sport is an essential national 
development issue which TV has the highest 
potential in this regard (8). The results of the present 
study is matched to Ghasemi et al (2008). Ghafouri et 
al (2006), Hajizade (2007), Real (2007), Brenstein 
(2008) and Grifithine (2006) (8, 7, 15, 12, 13). 
Another important factor influencing on the sport 
development effect is the phenomenon of 
professionalism distract that traditional sport. Sport is 
the main issue of increasing every society’s health 
physically and mentally. This modern sport has the 
same difference which our traditional economy is 
established as based on it. As the economical 
production is based on removing people 
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requirements, the traditional targets mass media are 
the newest form of social phenomenon have been 
expanded along with the development of industry, 
economy and culture during half decade ago. The 
media sport is also considered as an economical 
commodity not only filling the volume and capacity 
og the media but also they are suitable tools for 
making sport and non-sport markets. Media always 
play key role in the relationship between sport and 
economy. Sport events have been prepared by 
different form of media getting sold efficiently. 
Today, the attraction of spectacular and financial 
support of media is significant issue because sport 
can bring lots of profitable markets in this regard. 
The big TV channels broadcast and make contraction 
with international Olympic committee to get the 
highest profits through selling these sport events and 
advertisements. The results of the present study 
showed that mass media have greatest role in 
absorbing different economical situations at sport. 
Yousefi et al (2007) concluded that the internet can 
play great role on the sport economy (13). Ghafouri 
et al also (2008) concluded that mass media generally 
prefer to publish the champion sports to get lots of 
profits in this regard (6). Also, Brenstein’s research 
(2008) indicated that the Swidesh administration 
invest on championship sport to increase public sport. 
However, some researchers pretend that in spite of 
public and championship sports development, these 
finally get separated together, one towards health, 
other one to tradition (16). Undoubtedly, people’s 
environment is mostly being affected under media 
functions. For the highest penetration of mass media 
play key role in individuals decisions conducting 
them to a correct path. The effectiveness of media 
happens when public thoughts form paying attention 
to the system of relationship affairs. Mass media with 
their awaring feature trying to make people conscious 
about different events. They also try to conduct 
people towards important issues of a society.  

Mainly, these media like making events 
exaggerative. It can be said that what transferred to 
the media have been edited and amended in messages 
framework, coming from the society. It may be 
important issues for people and other audiences. The 
navigatory role of media includes educational roles, 
News, heritage transformation, recreational and 
advertisement affaires. If media act on their own 
main roles they can lead to the growth of knowledge 
and consciousness in a society. Because they cause to 
the formation of connective language among people 
nationally and internationally. In  Ghafouri and 
Rahmanseresht’s research (2006), physical training 
experts comments towards the role of mass media 
(Radio, TV and newspapers) in people’s tendency 

towards public and championship sports was assessed 
efficiently. The results showed that mass media 
particularly TV, have great role in sport but it is not 
coincidence with a society’s requirements now. Mass 
media pretends to championship sports due to their 
high profitability. In the other hand, in recent years 
people mostly prefer recreational activities.  

The aim of the present study is to evaluate the 
effect of media on public championship sports and to 
find its relationship with sport and media. Also, the 
results indicated that media have significant effect on 
people tendency and behavioral change towards sport 
(7). The present study’s results are matched to Eschel 
(2005), Charlne (2007) and Hajizade (2007) (14, 18). 
The results also showed that the process of mass 
media particularly in sport is not coincidence with the 
physical training and sport purposes. Usually, a series 
of different fields like sport is being governed to 
move along with the same direction showing the 
highest focus on sport activities and affairs. In despite 
of high-potential of sport papers, if an organizing 
purpose happened in the field of managerial issue, 
high efficiency will be taken place in the media 
coverage as well and in addition, the lack of any 
disorganization may not lead to increase the specified 
targets in this regard. Of course, this can be a kind of 
barrier against all cohesive management and applied 
potentials at sport. In the other hand, all sport 
graduated individuals would be useless in the field of 
sport media section. Emam oghlou (2006), in a study 
on media performance in Turkey concluded that 74% 
of media functions are belonged to the governmental 
and 57% of private media performances in 2005 have 
been coincidence with Turkish country. The results of 
Brenstein (2008) showed that more than 43% of 
American private mass media function is not 
coincidence with physical training purposes. (16).The 
results are coincidence with Ghasemi (2007) (9). The 
present study showed that the performance of media 
has a great role in the progression of investment in 
public and championship sports. The article 44 and 
privatization is an essential managerial approach 
providing better spaces for handling innovations and 
methods. Therefore, establishing any financial 
resources to non-private section (privatization 
framework) can be the greatest fundamental base of 
sport diversity. This of course brings happiness and 
cohesion among a country’s nations together. The 
reunification of above-mentioned parameters can 
make sport media as the most powerful tool in the 
field of people and families happiness and leisure 
times. It seems that increasing the number of clubs 
and sport complexes particularly women sport by 
private sections can be explaining reason of the above 
hypothesis. The present results of the research are 
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matched to Ghasemi (2007), Mesner (2005), and 
Ghiamired (2009) (9, 10, 16). 

 
Conclusion 

In this study, I reviewed the whole experts 
comments with this question whether media and 
newspapers can develop women sport. There is an 
increasing result that almost a relationship exists 
between the whole expert groups which they have 
been trying to reach to better position in this regard. 
Sport press must change the whole sport elements 
(championship, professional, educational, 
organizations, women, handicapped people and local 
natives) because in the studies the attention of media 
to women sport is extremely different in terms of 
championship and professionalism sports. The most 
emphasis is being viewed on the soccer. Even, there 
is no a specified definition of championship and 
professionalism sport fields. The sport journals have 
been divided into two groups of completely scientific 
and high level sport and the other as low level sport 
fields. In the scientific or quantity-based study also 
specified that some of magazines as complete 
scientific sources are not enough printed in the field 
of sport. The second group of sport magazines with 
the lowest level in written issues was belonged to the 
highest number of community. Some other 
magazines are getting in the middle level of written 
sport topics and they are in very limited numbers. 
Unfortunately, the real purpose of sport magazines 
has not been specified precisely. All these should be 
based on coherent structure following media’s 
purpose as well. Again, unfortunately, in the field of 
women sport publications distributing the main aims 
of the media in sport, the related approaches have 
been conducted weakly. 

While other advanced countries have special 
strategies to approve their own sport purposes 
particularly those magazines working in 
governmental section. In the field of national 
purposes some different fields such as sport is being 
edited conducting media to pursue along with these 
purposes to be focused on the sport fields. In general, 
in despite of suitable potential and good capacity of 
sport journals (more than 15 sport magazine and 
more pages of public newspapers devoted to sport 
pages), channel three and the present sport programs 
in other national and provincial channels in the 
country play key role in the field of sport affaires. If a 
good organizing issue in the field of management can 

be conducted purposefully in the media, the full 
efficiency of media coverage would happen in the 
field of national sports particularly at championship 
sports. 
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 1. Introduction 

 Asian options are a variety of so-called 
exotic financial derivatives, where the contract 
specifies a future payoff depending on the average of 
stock price or index over a specified period in the 
future. These options can be more useful than 
ordinary or vanilla options, particularly in 
circumstances when an investor is more interested in 
average or regular exposure to an asset over a period 
rather than exposure on a particular data. There are 
many varieties for Asian option, for example: Fixed 
strike Asian options whose payoff is the difference 
between the average price and a fixed strike price, 
Floating strike options whose payoff is the difference 
between the final stock price and the average stock 
price and American versions of the Asian option, 
which allow for early exercise (opposed to the 
European version which can only be exercise at 
expiry). There are also variations in terms of how the 
averaging is defined. The most important is whether 
the average is arithmetic or geometric  . In 

this paper, we discussed arithmetic average option for 
European version. The pricing of Arithmetic Asian 
option has been tackled by a variety of analytical 
approximations and numerical algorithms. They are 
at least four methods for solving this problem. Monte 
Carlo simulations, which calculate the price by 
directly simulating the stock price process, numerical 
solution of a partial differential equation formulation 
of the problem, via finite difference or finite element 
methods  analytical representations in terms 

of infinite series and integral formulae, for example 
Laplace transform, which usually require numerical 
algorithms in order to recover the price , Density 

approximations which replace the sum of Lognormal 
density by a more tractable density , Lattices and 

Binomial trees which are related to finite difference 
method . 

The  for an Asian call option with value 

 is:  

         (1) 

 
with final condition 

 
where, 

        (2) 

 is the average of the history of the asset 
price, where we know that this is independent of the 
current price. Also, we can treat  and  as 

independent variables. 
This paper discusses the issue that arises in 

the valuation of these instruments in a no-arbitrage 
Black-Scholes  frame work, as well how 

these problems may be solved via piecewise 
polynomials, for example Block Pulse Functions 

, Haar functions or Walsh functions, etc. We 

solve  by two dimensional Block-Pulse functions 

and apply their operational matrix. Thus, the 
corresponding  is converted to a nonsingular 

linear system. The outline of this paper is as follows: 
In section , we obtain Analytic solution for . 

Block-Pulse functions are discussed in section . In 

section , error estimate for Block Pulse Functions 

are given. In section , operational matrix for partial 

derivatives are given. We use direct method for 
solving  in section . In section , error analysis 

for this method, using projection operator, is given. 
Numerical examples are given in section . 
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2. Analytical solution 
In order to be able to solve the problem  

subject to  numerically, we perform a variable 

transformation : 

         (3) 
 by which Rogers and Shi  have reduced 

the  from two variables to one. By straight 

forward calculation, we have 

 
(4) 

 substituting these into , we get 

 
  (5) 
 with final condition 
 

                 (6) 

 Thus, under the transformation , the 

arithmetic average of Asian option with fixed strike 
price is reduced to a Cauchy problem  as a 

 parabolic equation in the domain 

. The  is defined on the whole 

real axis. Note that in , a formula was 

obtained for the case  as: 

 

 (7) 

 By making the change of variables as in 
, we get 

 
(8) 

 We consider the solution of the  only 

for  using  for the boundary condition at 

, the complete system of Rogers and Shi's  

is therefore 
 

      (9) 

 
 

      (10) 

 

    (11) 

 
 (12) 

 
Two dimensional Block-Pulse functions 

Block-pulse functions have been studied and 
applied extensively as a basic set of functions for 
signal characterization in system science and control. 
This set of functions was first introduced to electrical 
engineering by Harmuth in  . A set of two 

dimensional Block-Pulse functions 
 

is defined in the region  and  as: 

 

(13) 
 where  are arbitrary positive 

integers, and . There are some 

properties for  as following: 

The  are disjoint and orthogonal 

with each other. It is clear that 
 

 (14) 
 
The  set is complete, when  and 

 approach infinity . We can also expand a two 

variable function  into  series: 

 

       (15) 

 through determining the block pulse 
coefficients: 

 

  (16) 

 in the region  and . 

Also, Parseval's identity holds: 
 

(17) 

 
Also, for vector forms, consider the  

elements of  

 

(18) 
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Above representation and disjointness 
property, follows: 

 

(19) 
 

      (20) 

 
also, 
 

          (21) 

 

         (22) 

 where  is an  vector and . 

Moreover, it can be clearly concluded that for every 
 matrix : 

 

          (23) 

 where  is an  column vector with 

elements equal to the diagonal entries of matrix . 

For simplicity, from now on, we use . 

 
Operational matrix for partial derivatives 

The expansion of a function  over 

 with respect to 

, can be written as 

(24) 
 where 

 

,  

, and 

(25) 
 

      (26) 

Now, expressing , in 

terms of the  as : 

(27) 

 in which , is th component. Thus 

 

    (28) 

 where  is  matrix and is called 

operational matrix of double integration and can be 

denoted by , where 

             (29) 
 so, the double integral of every function 

 can be approximated by: 

 

          (30) 

 by similar method , in terms 

of  as: 

  (31) 
 and 

        (32) 

 Now, we compute operational matrix for  

as: 

      (33) 
and 
 

    (34) 

 where  is boundary vector and  is the 

following  matrix : 

 

   (35) 

 with  

                (36) 

 from  and  we can conclude: 

                       (37) 
 by the same method, operational matrix for 

 are given 
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       (38) 

          (39) 
 where 
 

          (40) 

  (41) 
 
 and  are the following  

matrices: 
 

        (42) 

 

       (43) 

 and ,  are boundary vectors of 

 and , respectively. 

 
Direct method for solving nonlinear  

The results obtained in previous section are 
used to introduce a direct efficient and simple method 
to solve equations . In generality we 

consider equations  of the form: 

        (44) 

                 (45) 
Approximating functions  and  

with respect to  we have: 

         (46) 
 hence 

     (47) 
 

    (48) 
 

By substituting the above equations into 
 and using boundary and initial conditions, we 

obtain a linear system with  

as unknowns: 
 

           (49) 

 
Error analysis 

 Let the problem be of the form 
 

 (50) 

 where , ,  belong to , 

and  is linear operator of the form  

    (51) 

 It is assumed,  is an element of a 

Hilbert space  with inner product 

 and norm  are bounded as follows:  

      (52) 

  

          (53) 

 Let  be the projection operator defined on 

, where  is finite 

dimensional, as:  

  (54) 

 The discrete approximation of  is :  

  (55) 

 where, for each  belongs to an 

dimensional subspace  and  is a linear 

operator form  to  of the form 

          (56) 

 First, we find an estimation of  

for arbitrary  

 Lemma : Let  be defined on 

 and  be projection operator 

defined by  then       (57) 

 where  for 

.  

 Proof: The integral  is 

a ramp  on the subinterval 

 with average value . 
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The error in approximating the ramp by this 
constant value over the subinterval 

 is 

         (58) 
 hence, using  as least square of the error 

on , we have  

        (59) 

 

               (60) 
 and on the interval  we have 

 

       (61) 

 

 Theorem: Let , , ,  and  

be in  and  be approximate 

solution by 2DBPFs and  be a linear operator 

defined as (52) such that 
 

 (62) 

 then  

(63) 
 where  is adjoint of . 

 proof: By using properties of projection 
operators,  and  thus  

(64) 
  

 (65) 

  

 

 
 

 

(66) 
 now, applying the above lemma we have  

(67) 
 It is sufficient to fined a bound for 

,  

 
where  is: 

 

 

 
using Cauchy-Schwartz inequality  

 

by substituting in   

(68) 
  

     (69) 

 where 

 for , so by hypothesis of the 

theorem,  is a finite number and . So, if 

 then  tends to zero.  

Numerical examples 
 Consider the following two examples. We 

solve them by direct method and numerical results 
obtained here can be compared with exact solution 

. The numerical results show that with 

increasing , the approximate solution gets better. To 

show the accuracy of the method we report infinity 
norm of the error which is defined by  

      (70) 

 
Example 1 

 In  let  

numerical results for different  are shown in Table 

. Error function between exact solution and 

numerical solution is plotted in Figure  for . 

 
Table 1: Error between exact solution and 
numerical solution in U(x,0). 
m 5 10 20 30 
e 1.0945e-4 2.8247e-4 3.7763e-5 1.1421e-5 

 
Example 2 
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 In  let  ,   

. Numerical results for some  are given in 

Table . Error function between exact solution and 

numerical solution are plotted in Figure  for .  

    
Table 2: Error between exact solution and 
numerical solution in U(x,0). 
m 5 10 20 30 
e 2.7934e-4 3.8351e-4 5.2384e-5 1.5950e-5 

 
Figure 1: error function for u(x, 0) for example 1, 
m=5. 

 
Figure 2: error function for u(x, 0) for example 2, 
m=5. 

 
 
Conclusion 

 In this paper, we introduced a new method 
for solving partial differential equations. We used 

 and its operational matrix to solve Asian 

option problem. The proposed method is simple 
theoretically, thus we can use it for solving linear and 
nonlinear partial differential equations. Also, we can 
apply this method to other complex options, for 
example, American option, Exotic option, etc.  
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Abstract: Wisdom and rationality are one of issues considered by the philosophers, mystics and the thinkers. 
Among these groups, the mystics have had especial attention to this issue. Mowlana is not exception. During 
cultural history of Iran, because of some important historical events, there had been formed anti- rationalism and 
along with it the anti- philosophy movements. Majority of had had suppressed the wisdom and reasoning so that this 
has led to our poets and authors’ world. Prominent poets such as Khaghani, Sahib Tabrizi and even Hafiz denied 
wisdom. There is a unique person, who appreciated the value and place of wisdom, thinking, is Mowlana Jalal 
Aldin. There is a considerable difference between Mowlana and his contemporaries and the other poets before him 
as the result of different ways in thinking. He is closer to the truth. In this paper we tried to explain this fact that 
Mowlana has never been against philosophy and wisdom. However, he is a unique person who appreciated and 
understood the place of wisdom and emphasized its dignity.  
[Dehghan Ali and Tehranchi Mehdi. Rationality and wisdom in Mowlana’s Masnavi Manavi. Life Sci J 
2012;9(4):4246-4250]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 634 
 
Keywords: Mowlana, wisdom, general wisdom, partial wisdom, philosophy, love 
 
1. Introduction 

One of the most important issues considered by 
human beings is wisdom. Quran advices people to 
thinking in different affaires. For example, in 80th 
verses of Al Momenoon, God focuses on the place of 
wisdom in knowing the world: He it is who gives life 
and causes death, and (in) His (control) is the 
alternation of the night and the day; do you not then 
understand? 

In a famous Hadith, wisdom is introduced as the 
first creature: God created the wisdom first”, 
“forgiveness to people in the world and the next 
world based on their wisdom and rationality” 
(Forouzanfar,1982:150). In a Hadith, wisdom is 
considered as a mean for getting close to God. In 
Merat al Masnavi we have wisdom as a mean for 
getting close to God (Homaii, 1958:552). That is, 
when people try to be close to God, the best way is to 
use wisdom.  

There has been variety of definitions about 
wisdom concept during the history. However, the 
origin of rationality, especially from philosophical 
point of view, is Greece. Some philosophers such as 
Socrates, Plato and Aristotle were the primitive 
thinkers and philosophers who intended towards 
rationalism. After connecting this way of thinking 
and Iranian thinkers’ ideas, this wisdom- centered 
affected them in a considerable way. Among the 
primitive thinkers belonging to that period of Iran and 
East of earth, we can name some like Kennedy, 
Abouali Sina, Farabi etc. they offered new way of 
thinking and ideology to Islam and also a new 
Islamic procedure and philosophy. From the 
beginning, Islamic philosophy had been in conflict 

with religious people and Philosophers. This conflict 
has continued during the cultural and religious 
history.   

In the middle of 5thHijjri century, a prominent 
thinker was born: Imam Mohammad Ghazzali. He 
started conflict with wisdom and philosophy.  The 
reason was that Ghazzali thought that there should be 
incompatibility between religious guidelines and 
philosophical principles and doubt. Therefore, he 
tried to write a book called “Tahafat al Falasefe”. It 
had an irreparable and brittle effect of philosophy and 
rationality. Although Ibne Rosht wrote “Tahafat al 
Tahafat” to rejet Ghazzali’s ideas, the former has had 
much more effect and it could not reproduce the past 
glory (Ghazzali, 2003:8-7).  

In short, this event changed believes and ideas of 
literary people and even the thinkers. They 
suppressed wisdom and rationality in each part of 
their works. However, in this paper we aim to study 
the view and thoughts of Mowlana about wisdom and 
his tendency towards it. The literary background of 
wisdom reflection in Masnavi is available in these 
articles:  

1. Praise and criticism of wisdom in Masnavi, 
Reza Shajari has tried to analyze different 
aspects of wisdoms introduced by Maulana 
in Masnavi. 

2. Wisdom in Masnavi: Esmaiil Tajbakhsh 
tried to study Mowlana’s tendency and view 
towards wisdom.  

3. Terms of Mowlana in Masnavi: Ali Asghari 
studies the terms made by Maulana in 
wisdom collection. 
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4. “Soudaye Sabba souzi” by Khalil Hadidi 
and Mohammad Ali Mousazadeh who tried 
to explain and describe Mowlana’s anti- 
rationalism and anti-philosophy attitudes. 
They came to this conclusion that Mowlana 
wan not against wisdom and rationalism. 

Discussion 
Prominent mystic of 7th century, Mowlana is one 

of the rare intelligent and genius people in the world. 
There are many reasons for his fame. One of valuable 
reasons for being famous refers to his deep thinking 
and meditation. It was not only an assigned but 
acquired ability. That is, he tried hard to reinforce 
this ability. Mowlana (the first book of Masnavi, 
verse 1822) says: 

Do scratch and cut in this way again and again, 
do not stop till the last moment.  

In wisdom, there are obvious differences 
between Mowlana and the other predecessors and 
successors. Mowlana’s works are mainly better than 
the other thinkers and scholars’ ideas.  

Wisdom concept means stopping the diarrhea 
and a kind of camel’s foot strap. It means wisdom, 
knowledge and receiving the things’ attributes such 
as good and bad, perfection and imperfection, good 
and evil an ability to differentiate good things from 
bad ones (Dehkhoda, 1946:370). In terms of levels 
and types, wisdom is classified to two forms: 
theoretical and practical. Theoretically, it starts with 
potential wisdom and includes actual, Mostafad and 
Belmalek wisdoms which is the 4th phase of 
theoretical wisdom.in 10th wisdom, active wisdom, 
the Holy Spirit finishes. Practical wisdoms consist of  
solution, emptying or Destruction(Ibid, 374). 

A main and basic point that is considered as the 
differential part between Mowlana and the other 
thinkers is that he believed to hierarchical wisdom as 
we can see different levels of wisdom in creation, it 
starts with the first wisdom and continues to tenth 
one or active one. From 1960 to 1964 verses of 
Masnavi’s fourth book we can see: 

We have two kids of wisdom: one is acquiring 
which is achievable through going to school  

The other is Allah’s forgiveness to you; it does 
not need any studying and trying 

Mowlana knows the people’s appearance as their 
wisdom reflection. It roots in people inside. He 
believes that people who have mystical mind, in spite 
of being engaged in physical appearance of things, 
wisdom save and helps them (first book of Masnavi, 
verses 1111-11112).  

Wisdom is hidden and the appearance of the 
world is extended one. We are just a wave or 
moisture of that 

What is in appearance must be used as a mean to 
get the deeper parts of sea. 

In second book of Masnavi and 710-711 verses, 
Mowlana points to appearance of wisdom: 

Oh you! A person loves your wisdom: person, 
who loves their appearance, has seen it so many 
times.  

Your feeling is your wisdom reflection; you 
should know the difference between gold and copper 

In the other part, he states that people’s 
conscious perceives the phenomenon and the events. 
Wisdom tends to analyze the affaires and deeply 
think about them. People who imitate, their mind will 
gradually losses its ability. In second book of 
Masnavi and verse2322, Mowlana says:  

Worm destroys the wood; we should protect the 
tree in seedlings 

Here the worm is appearance and wisdom is 
seedlings 

Although your wisdom leads towards the higher 
levels, imitation moves towards the lower levels 
Value and place of wisdom 

In verse 1109-1110 of first book, Mowlana talks 
about the place, endless dignity and extensity of 
wisdom: 
 Wisdom is so extended and wide 
 Our appearance in this sea seems like a bowl on 

the water surface. 
 Mowlana, in verses 2497- 2498 of the first book 

in Masnavi, talks about privilege and value of 
wisdom and resembles wisdom to Imams: 

 Imams and saints have the best wisdom. 
 Look at them as the most trustable people  
 In verses 2621-2622 of the first book in Masnavi, 

Mowlana resembles wisdom to an old guide 
(Murshid): 

 As the result of imitation, this old man has 
ignored the wisdom  

 In verses 2621-2622 of the first book in Masnavi, 
Mowlana resembles wisdom to concupiscence: 

 Ego is like a women who sometimes seeks 
remedy, she sometimes want to be the ruler and 
sometime a humble person.  

 Wisdom is not aware from these thoughts as it 
just think about God 

 Mowlana believes that wisdom which lightens 
the darkness and be good guide, is suitable for 
leadership (verse 3690 of the first book in 
Masnavi): 

 In a deep dark night which seems illusive, accept 
the wisdom’s leadership and guide 

 In verses 2960- 2961 of the first book in 
Masnavi, Mowlana talks about the importance of 
wisdom and its value and uses Prophet 
Mohammad’s quotations: 
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 Get help from God to do your works. This a way 
that the others cannot step forward 

 His shadow has covered the earth like mountain 
(Gaff Mountain); his spirit is so high and perfect 

Dogmatic and blamed wisdom 
Mowlana believes that if we want to understand 

the world and even the beyond that with this 
descended and lower level wisdom, we will definitely 
lose our way. He called it a dogmatic wisdom. In 
verse 1295 of fourth book and verse 4138 of sixth 
book and verse 2528 of second book and verse 463 of 
fifth book in Masnavi, he says: 

Part of wisdom is not wisdom extraction, it needs 
techniques and skills  

Partial wisdom is like a vulture whose feather 
eats the others’ corpse 

Your wisdom of wisdom is your brain and 
wisdom, animals’ stomach is always skin of the 
barley.  

Partial wisdom defamed the wisdom and the 
world’s temptation made a man to lose the world 

In other words, he uses the partial wisdom as 
discursive and reasoning wisdom. That is, a 
philosopher who works merely with partial discursive 
and reasoning will fail in his attempt to get 
perfection. In verses 1982- 1985, Mowlana in his first 
book of Masnavi says: 

Partial wisdom rejects the love, though it looks 
like leader of the head 

It seems so intelligent and cute but is not 
It just accompany us in speaking not practically 
In these verses the focus is only on one main and 

basic point and that is partial wisdom not general one. 
From Mowlana’s point of view, love and wisdom are 
opposite each other and they contact each other when 
wisdom wants to know love from its lower and 
inferior place. We know that this kind of 
understanding is incomplete and imperfect. 
Therefore, when this partial wisdom is connected to a 
source of wisdom and grace and becomes perfect and 
complete, it will no longer have inferior level. It will 
be able to apprehend the objective and abstract 
affaires.  

Again, Mowlana in his Masnavi, verses 2051-
2053, admires the wisdom and blame the partial 
wisdom: 

That fall is worthless in God’s idea; wisdom and 
soul are like spring and endless.  

If you have a partial wisdom inside yourself, try 
to find prefect wisdom in the world 

Your partial wisdom will be completed by its 
help. The perfect wisdom will dominate the soul.  

In fact, in Mowlana’s idea, partial wisdom is 
derided and rejected one.  

Wisdom is the one that is created by the truth, 
not the one brought by Mercury 

You will keep predicting this wisdom till death 
time, till Blowing the Trumpet in the day of 
resurrection 

This wisdom goes beyond the death and grave 
and never leaves it to wonders of the world 
Praised and perfect wisdom 

Along with partial and blamed wisdom, 
Mowlana talks about praised and perfect wisdom 
which is empyreal one. He also verifies and accepts it 
(verse 4075 in sixth book and verse 2188 in fourth 
book of Masnavi):  

Wisdom is like a feather for human being which 
leads the person 

A rational person is one who guides and helps 
the caravan  

In verses 1986-1991 of fourth book and verse 
993 in sixth book of Masnavi, Mowlana talks about 
faith wisdom as one kinds of praised wisdom:  

Faith wisdom is the arm of justice person. He is 
like the ruler and police of the city 

In the body, wisdom is the head of faith whose 
power and effect limits the sensuality 

Evil can get the faith and wisdom of this fool 
group by giving them material things 

Perfect wisdom, in Mowlana’s view, is abstract 
one free from any materiality. The hierarchy of this 
world depends on طولیھ wisdoms. The other meaning 
of perfect wisdom is the one that dominates the 
environment and can perceive the realities as well as 
possible. This kind of wisdom, as Mowlana says, is 
especially for Imams, prophets and God higher level 
creatures (Homaii, 1958:469). In verse978 of second 
book and verse 1309 of fourth book and finally in 
verse 465 (Kolale Khavar) he says: 

This world is just a thought of perfect mind. 
Wisdom is like a king and the others are like Prophets 

Perfect wisdom is what the crew sees, the partial 
wisdom looks every things 

Both perfect wisdom and perfect soul are God 
creatures. You should not think that the throne and 
seat are independent from him 
Wisdom and philosophy 

Mowlana criticized the philosophy which is 
superficial, inflexible, cold and lack of inner 
intuition. It has blind imitation, challenging and 
superficial reasoning. However, if it were in 
metaphysical and divine area of philosophy, 
Mowlana himself would verify that.in verses 1960-
1964 of fourth book in Masnavi, Mowlana says: 

We have two kinds of wisdom: one which is 
achievable through going to school. Another one is 
God’s blessing which is internal land spiritual  
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In “Soudaye Sabasouzi” article, it is said that 
Mowlana prefers psychosis to wisdom. In 
“disagreement with reasoning” we have: Mowlana 
respects wisdom and value of reasoning in his 
territory. Without referring to wisdom hierarchy 
which starts with first and prefect wisdom and leads 
to sustenance wisdom, which is the most inferior 
wisdom in this hierarchy, he calls all the wisdoms 
imperfect.  

In the other part (verses 3437-3439 of first book 
in Masnavi) it is said that philosophical reasoning is 
based on suspicion and it is also vulnerable and 
fragile. 

It should be mentioned that Mowlana criticizes 
only a group of philosophers who are materialistic 
and had focused on physical appearance of affairs. 
These philosophers never studied the divine 
philosophy of famous people such as Molla Sadra or 
Sheikh Eshragh etc. The fact is that mystic’s 
controversial with philosopher is in beginning of 
mystic journey and getting philosophy. Looking 
carefully makes clear that wisdom essence and 
philosophy logic roots in intuition and inner 
mysticism. During promoting the ranks and going to 
higher levels, human beings get a place in which 
there will be no difference between mystic and the 
wise except this case that one’s speaking is based on 
his observation and the other’s is based on his 
knowledge: Like meeting of Abu Saied Aboulkheir 
with Abu Ali Sina. Also, while passing the academic 
and spiritual levels, human being gets a position in 
which the evolutionary book of the world equals with 
prophets and Imam’s book, word by word (Homaii, 
1958:422).  

Philosophers rejected by Mowlana, do not accept 
God. In most of verses by Mowlana talks about 
philosophy and uses interpretive letters which 
describe the sentence after themselves. Therefore, 
Mowlana rejects a philosophy that does not accept 
God. The rejected philosophy is limited to just this 
world and cannot go beyond that (first book of 
Masnavi, 3278-3283). 

A philosophy which rejects the God’s epithet, it 
is far away from prophet’s senses 

This philosophy talks about inferior issues, 
wisdom do not come out of the closet 

This philosophy is never accepted in mind and 
thought; it says go and hit your head to that wall 

Like a mouse which has a limited view, he has 
limited worldview 

Logic which does not root in revelation, is 
nonsense and lives in vacuum 

Science of these philosophers belongs to this 
world (Masnavi, fourth book, verses 1516-1517): 

Details of geometry, astronomy, medicine and 
philosophy which root in this world, never find their 
way to heaven 

When philosophy helps person to go to higher 
levels and except material world, it focuses on 
metaphysical aspects of life, it is considered as a 
ladder and a mean which help human being to get 
closer to God. On the whole, philosophy and 
philosopher in Mowlana’s view, is not a person who 
studies philosophy, but he thinks beyond that. He 
means a person who follows the partial and perfect 
wisdom, either an illiterate common person or 
educated philosopher who participate in 
philosophical controversies and discussions (Homaii, 
1958:947). 
Conclusion 

Mowlana perceived the value and place of 
wisdom and thinking more than the other thinkers 
before and after him. He focused on them much more 
than the others. To describe the value and privilege of 
wisdom, Mowlana resembles it to Imams. He 
believes that we must follow up the wisdom which 
lightens the darkness and opens the windows to 
person.  

Mowlana states that when a person wants to 
know the world and even beyond that with his 
descended and low level wisdom, he will definitely 
lose the way. He calls it “Partial Wisdom”. In other 
words, he believes that partial wisdom is equal with 
reasoning one. In the way that if a philosopher wants 
to get perfect reasoning through partial reasoning, he 
will definitely lead to failure.  

From Mowlana’s view, wisdom and love are 
opposite each other and they will contact when 
wisdom tries to know the around world and love from 
lower and inferior level.  

Perfect wisdom, which is an abstract, far from 
the material things and aligns with perfect self, is in 
abstract world and the hierarchy of existence depends 
on longitude wisdoms. In other words, perfect 
wisdom dominates everything which appropriately 
appreciates it. This kind of wisdom, from Mowlana’s 
view, is especially for prophets, Imams and some 
creatures Of God. We can say that he admires the 
perfect wisdom. Whenever he blames wisdom, he 
means a wisdom which is partial. About philosophy, 
when he blames and critics the philosophy, he means 
a philosophy which is cold, superficial and lack of 
intuition. This kind of philosophy is a kind of 
imitation and reasoning which leads to superficial 
negotiations and controversies. However, if it is a 
metaphysical and divine one, Mowlana definitely 
accepts and verifies it.   
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Abstract: Although, historically, the political power structure of Iranian society has partly been under the influence 

of the structures of rural, tribal, and also traditional urban culture, this trend has been accelerated after the revolution 

in 1979 due to extreme migrations of villagers to cities and the intermingling of the rural-urban culture and also 

taking power of resented social groups with rural origins. Coming to the power of these social groups has made a 

kind of duality in Iran’s political power structure. This duality led to some turmoil and disorder among government 

and the people on national interests and solving the problems of the society. The present article tries to examine 

causes and factors affecting this dispute and considers the cognitive aspects of this issue, particularly the 

sociological aspects. The results of this study show that the political structure in Iran and its structural characteristics 

are under the influence of rural culture and socio-economic aspects. In other words, the political power structure is 

the result of social and rural connections.  
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Culture in Iranian Society of Post-Islamic Revolution. Life Sci J 2012;9(4):4251-4259]. (ISSN: 1097-8135). 
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1. Introduction 

The two ways of living, i.e. rural and 

nomadic have always been common in Iran since the 

old times. Therefore, many social issues cannot be 

explained without paying attention to such a 

historical fact. Urban life has always been there as a 

climatic form of living, but rural and nomadic life 

was dominant and encompassed the majority of 

Iranian society. Although living in towns and cities 

has a history of thousands of years in Iran and some 

of the Iranian cities are among the oldest cities of the 

world, the citizens were just a minority group of 

elites and higher-class people, the lower class people 

who lived in cities just served that minority group of 

the society. On the other hand, urban life in Iran 

depended on rural and nomadic ways of living for 

most of its history. Thus it should be emphasized that 

the urban form of living in Iran had always been one 

limited form side by side the other forms of rural and 

nomadic life that included the majority of people 

(Fakouhi, 1383:337).  

     As the capitalist (industrial) relations and 

arrangements entered the country, urbanization began 

to develop and soon became the predominant form of 

living. This began three decades ago and now the 

urban population of the country has reached to 65% 

of the total population. We cannot deny, however, the 

fact that the fast reduction of the rural population in 

no way means that the rural society lacks the power 

to influence the urban life; on the contrary, it means 

that the migration of the rural and nomadic 

population to the cities has changed the 

characteristics of urbanization in Iran. Therefore, 

there are rural or nomadic towns that in spite of 

having the physical form of a city, in fact, are big 

villages and have transferred the rural characteristics 

to the special form of the cities. These phenomena, 

which are completely new, can be called the 

ruralization or nomadication of cities. Most of the 

mechanisms which are seen in rural and nomadic 

systems are reproduced and become commonplace in 

other forms in cities (Fakouhi, 1383:337).  

     The power structure, in particular the political 

power structure, has never been an exception. The 

administrative, bureaucratic and political institutions 

and organizations of the country have historically 

incorporated both types of urban and rural social life. 

Furthermore, the relations and arrangements of 

capitalism brought some forms of western political 

structure to the society, and accordingly some 

institutions and organizations were founded. 

However, the power structure under the influence of 

the traditional methods remained elderly-headed, 

tribe-based and metaphysical. As a result, today Iran 

faces an unorganized set of old and new forms of 

exercising power, and a kind of normlessness is 

ruling the power structure; which is because, the 

management of the society has encountered 

difficulties in managing economic-social issues.  

2. Statement of the problem  

Since the old times, the political power 

structure and its application in Iran has been under 
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the influence of the leaders of ethnic group, rather 

than economic or class divisions of the country. This 

is due to the special combination of the Iranian 

population and other factors and elements, which has 

made up the Iranian society. Using this particular 

structure, the political-ethnic management has altered 

the social differences and conflicts into tribal, racial 

and cultural campaigns (Seifollahi, 1995:163).  

     According to some researchers, the political 

history of Iran in fact is the history of ups and downs 

of tribes and nomads. Due to their cultural and social 

potentialities, the Iranian nomads not only have 

acquired the local power but also have possessed 

power over the whole country. The nature of power 

exercising until the early Pahlavi reign was nomadic, 

so the cultural structure was based on the family 

relationship, security, being alien to the outsiders, 

wealth searching, and the unstable system of thought 

of the nomads (Sariolghalam, 1997: 4, 8).  

      Historical studies show that the way in which the 

political power is exercised in Iran has always caused 

some disturbances in the political and social arena 

and some social instability and periodical crises in 

the country, which most of the time has made it 

difficult to achieve the social and national agreement. 

This old power structure cannot cope with the nature 

of modern periods and is unable to conform to the 

new situations and conditions. Productive and active 

presence in the new world needs a backup of new 

thought and ethnics, and requires serious reflection 

on the modernity. The proper understanding of the 

historical experience of Iran can lead us to new 

horizons (Tabatabaei, 1975:6; Tabatabaei, 1976:290). 

     Therefore, the influential factors on social 

developments should be clearly understood and a 

basis be made on the historical experiences for 

establishing a modern system. To know the 

underlying factors which affect this structure would 

help us analyze the power structure academically and 

scientifically, localize the perspectives, and facilitate 

the decision making about more appropriate methods 

of dealing with political power structure.  

     The cultural-social issues in Iran, despite their 

importance, are neglected; while it seems that the 

root of many social flaws of every period in Iran may 

originate from the culture of the country. This has 

been the most outstanding during the last two 

centuries. The traditional balance has shaken due to 

the influence of western civilization and culture, but 

no new balance has taken its place yet. The conflict 

between traditional culture and the new one (tradition 

and modernity) is just one of the cultural reflection of 

the problems that Iran encounters. Thus the basic 

questions are: 

1. What are the fundamental social factors that 

influence the power structure, particularly 

the political power structure of Iranian 

society? 

2. How does the mechanism of the effects of 

rural culture on power structure in Iranian 

society work? 

3. Have the elements of rural culture after the 

1979 revolution in Iran in comparison to the 

other eras had more influence on the 

political power structure? 

4. Has the origin of the leaders of the 

movement (Islamic Revolution) had an 

effect upon the way power is exerted in 

Iranian society? 

5. Do the psychological values based on rural 

culture have any influence on the power 

structure of Iran after the Islamic 

Revolution? 

6. Have the cultural and social values 

originating from rural culture influenced the 

power structure of Iran after the Islamic 

Revolution? 

7. Is it true that the power structure of Iran 

after the Islamic Revolution has been subject 

to the social and economic values based on 

the rural culture? 

3. The study objectives 

According to the above discussion, the overall 

aim of the study is to attain a theoretical paradigm for 

investigating the political power structure in the 

Iranian society. This aim is subdivided into the 

following objectives:  

A) Primary objectives 

1. To examine the underlying factors of 

rural culture and their relationship with 

the power structure of Iran. 

2. To recognize the basic cultural-social 

factors that influences the power 

structure, especially the political power 

of Iranian society. 

3. To identify the dimensions and levels 

of the effects of the rural culture on the 

power structure as a social phenomenon 

in the Iranian society. 

4. To recognize the subjective and 

objective reflections of the effects of 

the rural culture on the power structure 

in post-revolutionary Iran. 

5. To develop sociological researches and 

to apply them in order to solve political 

issues of Iran. 

B) Secondary objectives 

1. To study the power structure 

transformation in the Iranian society 

(with the aim of historical formation of 

the subject). 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4253 

2. To determine the gap between the 

power structure of Iranian society and 

the intellectual, logical and ideal 

structure (ideal type) of using power. 

3. To analyze and to describe the current 

views about the subject. 

4. Theoretical framework 

According to the characteristics of using 

power in the Iranian society as well as the political 

structure and culture of the country, the central and 

despotic power has always influenced the macro, mid 

and micro level of power. The political behavior of 

the political and administrative elites has also been 

shaped by these characteristics. The use of a 

combinational perspective for formulating the 

theoretical framework originated from these 

conditions. The complex structure of using power in 

Iran and the way it is influenced by the cultural 

features (in particular the structure of rural culture) 

requires a theoretical and conceptual framework, 

which is combined and multi-dimensional. The 

theoretical framework makes use of the fundamental 

thoughts and notions ofIbn-e-Khaldon with respect to 

the emergence, growth, climax, deterioration and fall 

of the governments and the influencing factors 

involved. In addition, the opinions of Ibne-e-Khaldon 

about the nomadic and urban societies can be a basis 

for making comparisons between these two entities, 

and designing rural culture indicators (Ibn-e-

Khaldon, 1995; Tabatabaei, 1995; Lagost, 1984). 

     In this study, Simmel’s viewpoints in relation with 

the concepts of sovereignty and the dominance and 

the relation between the leaders and the followers and 

the contrastive relations or the exchange of leverage 

have been considered. His viewpoints on 

metropolitans and the characteristics of people living 

in these cities may give rise to formulating the range 

of the characteristics of urban culture and rural 

culture and the distinction among these two and 

finally designing its ‘ideal type’. (Simmel, 1993).On 

the other hand, the thoughts of Marx Weber in the 

field of power and authority particularly his 

classification on the variety of authority (legal, 

traditional, and charismatic) has been reflected in this 

study because traditional authority and charismatic 

authority are two ways of ruling in Iranian society 

during the history. Therefore, this viewpoint may 

determine the conditions of exerting power in the 

level of macro, mid and micro. Furthermore, in 

designing ‘ideal type’ about the way of exercising 

power on the Iranian society, the logical authority of 

Weber may be a basis for the comparison in order to 

determine the distance of the structure of exercising 

power in the desirable condition (Farvand, 1983, 

Weber, 1994).  

     Considering the viewpoint of Weber with respect 

to pre-capitalist freemasons, Asian production system 

and structure of eastern authoritarian has been used in 

order to analyze the Iranian society realistically and 

precisely and also the concept of the existing 

ideology in the country used by the current 

government to make the system ethical has been 

studied (Weber, 1984, 2000).  

     In relation with the other Marxist theories, some 

theories has been used including: Dahrendorf theory 

in relation with mechanisms of power exercising in 

new societies and its contrasts, structural point of 

Althusser with respect to ideological aspect of power 

and the way of using ideological instruments by the 

governments in order to legitimate the ruling system 

(Althusser, 1971), Gramsci’ viewpoint with respect 

to philosophy, culture and ideology in the revolution 

and the role of thought, ethical and ideological 

transformations in developing social transformations 

and also the subject of hegemony (Gramsci, 1971), 

the Habermas’s concept of legitimacy and also the 

crisis of constitution in the structure of political 

system (Havermas, 1975, 1984). Besides, the 

viewpoints of New Marxism will be employed in 

relation with designing and formulating ‘type ideal’ 

for political structure of Iranian society (Mcinnes, 

1972).  

     Michel Foucault’s viewpoint with respect to the 

genealogy of power and the role of elites and 

knowledge about modifying or stabilizing the 

structure of power in the society and also his 

emphasis on this fact that action is subordinate to 

thought and that in every era, people’s actions arise 

from the common thought at that age has been 

considered and so does his theory about power and 

the overlooked technique on life and also the 

overlooked monitoring on the scene 

(Darifus&Rabino, 1980; Foucault, 1972, 1979-86). 

     The viewpoints and notions of Anthony Giddens 

about structural differences of modern society and 

pre-modern society (traditional society) may help 

build indicators in differentiation of these two 

societies. Also, the subject of control dialectic, the 

concept of eradicating especially in the field of 

traditional authority, the concept of politics-living 

and finally the concept of globalization and its 

relation with the structure of the power and the local 

governments has been utilized in the theoretical 

framework (Giddens, 1984, 2003). 

5. Methodological Framework 

In this study, the following methods are used: 

Documentary Method:  

The aim is to use all documents, lectures, memoirs, 

hand scripts, and required information. In this study, 

the historical analysis method has also been used, 

with the aim of using valid documents in order to 
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formulate the common characteristics of the 

historical phenomena and events and their causes. 

The transformation of the political power structure in 

the Iranian society and the basic reasons for such a 

trend has been analyzed on the basis of this method.  

Content Analysis Method 

The aim is to analyze the implications of the 

ideas, to reveal the hidden ideas and perspectives 

behind the scene, and to interpret the implicit aspects 

of the thoughts. In this study, we make use of the 

qualitative content analysis method, which is not 

necessarily statistical, so that the general subjects and 

contents could be interpreted and concluded.  

Delphi Method 

The aim is to determine the formal validity 

of the indicators and to achieve an agreement 

between a group of experts on the subjects that 

involve a combination of scientific evidence and 

social values (Sarookhani, 2004: 90-91). 

     In the present study, we attempted to examine 

comparatively some indicators related to the rural and 

urban culture by interviewing the experts, professors 

and researches of the rural sociology discipline. 

Then, the indicators and the documents were 

searched for in the historical resources and the 

writings of the authors. Finally a questionnaire was 

developed which consisted of a set of indicators for 

evaluating the value system and the rural and urban 

culture comparatively; it was given to 31 experts of 

rural issues in three consecutive periods. After 

gathering the information, the indicators were 

finalized and evaluated in the light of hand scripts, 

memoirs and lectures of the post-revolutionary 

political figures.  

6. Description and Analysis of the Results  

Historical and Documentary Study Results  

This study includes four periods: Before the 

social-economic system of capitalism; from the 

constitutional Revolution to Land Reform; from Land 

Reform to the Islamic Revolution; and after the 

Islamic Revolution. 

1) First Period: Before the social-economic system 

of capitalism 

This period, the time between the formation of 

the first human communities in Iran and the 

Constitutional Revolution, includes some fast, slow 

and sometimes regressive economic, social and 

political processes. It can be divided into 

subcategories below: 

1. Period of food gathering that existed before the 

arrival of Aryans to the Plateau of Iran, and was 

dominant way of economic-social living. 

2. Period of pastoralism that reached its highest 

point by the invasion of Aryans to the plateau of 

Iran. 

3. Period of subsistence agriculture that began with 

the inhabitation of Aryans and continued until 

the start of the Constitutional Revolution. In this 

period, which is the longest in the formation of 

social-economic structure in Iran, different and 

sometimes heterogeneous ways of economic, 

social and agricultural life existed (Seifollahi, 

1995: 163-164). 

2) Second Period: from the constitutional 

Revolution to Land Reform 

The Constitutional Revolution called the 

centralized and unharnessed government for a great 

challenge. The people, under the influence of 

different factors, wanted fundamental and structural 

change and transformation in the ruling system and 

the management of the Iranian society. The focus of 

the people was on the establishment of a system that 

paid more attention to the people’s participation. So 

the reasons behind the Constitutional Revolution can 

be summarized as below:  

1) The influence of western culture and civilization 

and the theoretical challenge with the west 

caused the Iranian society to compare itself to 

the western world and feel its sever 

backwardness, which in turn stimulated the 

people’s dissatisfactions.  

2) The growth of the traditional urban middle-class 

in the Iranian society increased the 

dissatisfaction among people and paved the way 

for uprising of revolutionary power in the urban 

society.  

3) The advent of intellectual class and the 

establishment of secret associations and parties 

deepened the social awareness, extended the 

social demands, and thus prepared the ground for 

revolutionary conditions. 

4) Lack of justice and the prevalence of oppression 

(extensive social dissatisfaction) 

5)  Sever poverty and inequality between the social 

classes. 

6) Weakness of the central government, and the 

endeavor for harnessing the uncontrolled power 

(Frasatkhan, 1993; Abrahamian, 1999; Forah, 

1999; Kasravi, 1990, Haeri, 1988; Zibakalam, 

1998). 

3) Third Period: Land reform to the Islamic 

Revolution  

The downfall of the national government of Dr. 

Mosaddegh in July 1953 by an English-American 

coup changed the post-war Iran radically in different 

aspects. First of all, America took the traditional role 

of Britain and Russia in Iran and became the only 

foreign power that controlled the country. The very 

big share of Americans in the new oil consortium (40 

percent) and their great share of providing supplies 

and weapon consultancy confirm the above fact. 
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Secondly, the American backing of the Shah 

dictatorship weakened the Iranians’ hope of enjoying 

the support of America for establishing a more 

democratic government. Thirdly, Shah showed a 

great deal of interest in modernizing the Iranian 

society and economy, and strengthening the military 

basis of the country to become a western country. 

These ambitions and the tendency to implement big 

formal projects made Iran increasingly dependent on 

the western countries and America in particular. 

Fourthly, Shah chose the way of oppressing and 

intimidating the opposition, and paid less attention to 

the people’s participation; he limited the right of free 

speech severely and made the country’s atmosphere 

very oppressive. The establishment of ‘the 

Intelligence and Security Organization of the 

Country’ (SAVAK) and putting the opposition and 

critics of the government under pressure made people 

more hateful and angry (Kady, 1990: 217-222).  

4) Fourth Period: After the Islamic Revolution  

In 1978, the increased class conflicts and 

people’s dissatisfaction of the economic, social and 

political conditions of the country led to the triumph 

of the Islamic Revolution. The Revolution 

disintegrated the foundation of the economic, social 

and political and cultural system of Shah’s reign and 

opened a new chapter in the history of economic 

development of Iran. In these years, a lot of political 

and social tensions occurred, which reached its pick 

in the fights and conflicts of 1981 (Seifollahi, 1995: 

92; Kady, 1990: chapter 9). The revolutionary 

conditions endangered the security of investments, 

and aggravated the migration of the investors and 

efficient human resources. On the other hand, the 

revolutionary government nationalized the big-scale 

industries and agricultural entities. The tensions 

between Iran and America put an end to their 

economic political relations. The oil incomes of Iran 

decrease gradually, reaching its lowest point during 

the eight-year war. The war started with the Iraqi 

aggression, which harmed the industries and 

economic structure of the country seriously (Foran, 

1999: chapter 9; Abrahamian, 1999: chapter 11). 

4-1) Period of the establishment and stabilization 

of the Islamic Republic  

‘The main political events after the victory of the 

Islamic Revolution were mostly under the influence 

of Imam Khomeini and his religious followers’ 

(clergymen) way of thinking. Therefore, the status of 

other groups, including the conservatives and liberals 

of ‘Jephe-ye-melli’ (National Frontier), the leftist 

Islamic or nonreligious groups, and the racial 

minorities (Kurds, Torkmans, Balouches, and etc.) or 

even the top cleric criticizers, gradually faded away’ 

(Kary, 1369: 379). 

The victory of this way of thinking in the 

referendums of April 1979 and the Constitutional 

Approval strengthened the basis of the Islamic 

Republic system and paved the way for the 

establishment of a system based on ‘Velayat-e-

Faghih’, in which the whole power goes to just one 

Faghih. 

In July 1979, the banning of the publications, 

organizations and political groups started and 

suddenly 22 newspapers and magazines were closed 

down. Other publications that mainly belonged to the 

political groups gradually stopped releasing till the 

end of the year 1979 and mid 1981, due to the post-

revolutionary changes, the war and the political 

conflicts between political groups and organizations 

on one side and the officials on the other (Bijani, 

1384:99-100). 

     Although the revolution was mainly urban, the 

leadership had access to the rural population. 

According to the Ayotollah Khomeini’s 

recommendations, the clerics (Rohanion) went to the 

villages to mobilize the rural people. The economic-

social changes of the past, in particular the White 

Revolution, had facilitated their task. The changes 

had freed the rural and nomadic people from their 

masters and tribal chiefs so that they could have 

direct contact with the government and closer 

business relations with the cities. The rural Mollas 

had taken the role of small business workers’ helpers 

instead of being the local masters’ speakers. After the 

Islamic Revolution, the clerics had great 

opportunities to do their tasks, because the economic-

social development of the time had broken the 

traditional links between masters and farmers, village 

heads and villagers, and tribal chiefs and peasants; 

thus the modernization played a wonderful role in 

strengthening the traditional clerics (Abrahamian, 

1999: 495-6). 

    The outset of the war and its lengthened 

continuation could bring about the victory of the 

revolutionary forces over the west-inclined liberals 

and para-religious groups who opposed the new 

system, and also gradually mobilized the people 

specially the youth so that they could encounter the 

enemy and go to the front. So with the influential 

messages of the leader and the national emotions that 

were arisen by the enemies’ attacks, the great force of 

Basij (Paramilitaries) and Sepah-e Pasdaran-e 

Enghelab-e Eslami (Army of the Guardians of the 

Islamic Revolution) were shaped. At the same time, 

there were a lot of changes in the army structure as a 

result of encountering the enemy. The Iraqi attack 

which according to the public opinion was cruel and 

insulting to the national pride stimulated the national 

emotions in such a way that opposing it and 

defending the country became a social value for the 
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people (Rafiepoor, 1376: 135-137). The power 

structure, which was realized during those years, 

consisted of different elements that showed the very 

characteristics of the Islamic Republic system. 

Firstly, from ideological point of view, there were 

explicit elements of a whole-power government, but 

at the same time the government lacked the 

institutional elements and the special hierarchy needs 

for such a system. Secondly, as far as the power 

structure is concerned, there were characteristics of a 

so-called formal or superficial democratic political 

system. Thirdly, especially during the 1370s the 

system had the characteristics and elements of a para-

democratic political system.  

4.2) Period of Reconstruction (1989-97) 

In this period, the technocrats (Kargozaran) of 

the Islamic Republic system decided to change the 

direction of the revolution. There were several 

positive elements: to change the closed society into 

the open one; to be flexible about the religious-

traditional patterns; to employ the experts; to use new 

methods in place of the old ones which seemed 

unsuccessful; and to reduce the government control 

over the economy. One of the most important steps to 

achieving the goals was to change the Constitution so 

as to give more power to the president in the 

hierarchy of power, at that time the prime minister 

had the executive power and the president didn’t 

have enough power to take the necessary measures. 

Furthermore, the most important consequence of 

changing the Constitution was the change in the 

hierarchy of power, not only in relation to the 

presidency, but also in the whole structure of the 

Islamic Republic (Rafiepoor, 1997: 150-151). 

4.3) Period of Democratic movement (an endeavor 

to attain the civil society) 

The legitimacy and participation crisis of the 

previous period as well as the economic, social, 

cultural and political problems led to the 

phenomenon of 2 June 1997. The radical and leftist 

groups of the first period revised their views and 

value principles to form a type of coalition with the 

modern rightists who had announced their existence 

as technocrats in the last period. The nonconformists 

intellectual and academic groups who were hurt and 

disillusioned by the previous atmosphere of the 

country joined the coalition and could encourage the 

ordinary people to join them. 

     ‘A new active political class was created in these 

periods that had clear democratic aspirations and 

rather clear ideology, though it has been in some 

degrees successful in organization just during the 

recent years. Although the new middle class is the 

social basis for this active social class, its principle 

trait is not pure economic needs but the cultural, 

social, ideological and political demands whose 

realization requires the establishment of democratic 

institutions. In general, the core of the new political-

social groups was the intellectual who made up this 

active class according to their intellectual ideals 

(Bashirie, 2003:130).  

7. Conclusion 

The historical and field studies (content analysis) 

show that the political power structure has always 

been under the influence of the rural culture with its 

own indicators and elements. Of course, the scale of 

this influence has been varied in different historical 

periods. The rural culture in a way has determined 

the power structure of the Iranian society.  

     Furthermore, the studies indicate that the political 

power structure in Iran, especially after the Islamic 

Revolution, has been affected by the rural culture and 

its principle elements more than ever. Field studies 

(qualitative content analysis) on the influence of the 

movement’s leaders and political figures prove the 

above-mentioned fact. These affects after the 

revolution had been greater than other periods; there 

are two main reasons for that: first, the origin of the 

movement’s leaders and the political figures was 

often the rural society which influenced their 

attitudes, views and social-political actions greatly. 

Second, with the Islamic Revolution, the social, 

cultural and political structure returned to the 

traditional values of the society and challenged the 

western codes and values. This traditional culture had 

its origin in the elements and components of the rural 

culture. Thus, with the Islamic Revolution there was 

a new challenge for the modern and western values, 

which strengthened the traditional and rural culture 

more than before. Besides, the political structure 

power in Iran after the Islamic Revolution in Weber’s 

words was fluctuated among three kinds of authority 

structure (traditional, charismatic and logical) and in 

different periods, one kind of authority were 

dominated. Finally, the Iranian society still tolerates 

the mixture of these three authorities and is trying to 

achieve into democratic goals despite many 

challenges. The political power structure is inclined 

to move towards one of these authorities on the basis 

of the conditions and circumstances, therefore faces a 

kind of confusion and disorder.  

     The study shows that due to inappropriate 

principles such as traditionalism, allegiance culture, 

closed worldview, ethical and religious prejudice, 

imitations, curiosity in people’s privacy and so forth, 

the existing rural culture brought about a kind of 

structure and political relations in the country that 

people suffer from and ask for fundamental changes. 

These principles and teachings in Simmel’s words 

have established dominance and sovereignty and the 

relation between leader and the follower as a 

fundamental basis in the political and social structure. 
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Likewise, the nature of power and government in the 

Iranian society in Marx’s word has become 

ideological and according to the notions of 

Dahrendorf, Althusser and Gramsci the political 

system and the power structure in the country made 

use of ideology so as to legitimize the ruling system. 

This system is based on religious teachings and 

principles and also making the whole society in the 

realm of politics. In spite of making use of the whole 

existing tools for legitimating, such political structure 

faces with a kind of crisis in legitimacy that 

originates from the lack of community involvement 

in the political administration. Such structure in 

Giddens’ words is basically different from new 

structure power in the western society and will be in 

challenge with global structure and finally it is 

difficult for them to attend in the international scene 

so that the globalization process will be unreachable 

for Iranian society. 

The implications of such power in the political, 

social and culture structure includes: widespread use 

of coercive force, development of malfunction of 

ruling institutions against other institutions, 

formulating the gap and historical mistrust of people 

to government, feeling of social and individual 

insecurity, crisis of legitimacy in Iran, government’s 

inability in control of the behaviors, weak influence 

of government on people, periodical crisis and 

cultural and political difficulties in the society.  

 

8. Suggestions 

The nature and structure of the present study do 

not allow us to give executive suggestions based on 

the findings. The historical and field studies of the 

political power structure of Iranian society, however, 

give the opportunity to the researchers to suggest 

some general theoretical solutions. Accordingly, the 

following observations seem appropriate to consider: 

 

1) Apparently, the first step to reduce the 

unpleasant consequences of using political power 

in the Iranian society is to criticize the tradition 

and modernity. In other words, by refining the 

culture and the cultural resources, which 

originate from the traditions and the national 

customs, we should clear the cultural structure of 

the society of the backwardness and wrong 

teachings formed during the last centuries, and 

make the way for appearing the effective and 

useful elements of our own culture. On the other 

hand, we should criticize the modernism and use 

the positive results of the western civilization; 

we should make a deep and organic link between 

the refined traditions of the past and the modern 

conditions to clear up the social and political 

structures.  

2) Disintegrating the present dual imitative dual 

situation, and challenging the reality and 

thoughts of the west will bring about the rebirth 

of Iran. This requires a strong ideological 

backing of intellectual thought and modern 

political philosophy, whose formation has been 

impossible as a result of dual imitation. Neither 

just returning to the past and renewing it can put 

an end to the present deterioration, nor will just 

imitating the west lead us to the streamline of 

insight. Criticizing the tradition, raising the basic 

questions of the modern time, and formulating its 

topics and concepts will take the first steps to the 

establishment of the political-social philosophy 

of the rebirth of Iran. In this respect, to properly 

understand the historical experience of the 

country on the one hand, and the essential 

experience of the rebirth in the west on the other, 

are necessary but not sufficient conditions.  

3) The historical studies show that the revolutions 

and social norms may improve the social-

political surface structure, but the social-political 

and cultural infrastructure doesn’t necessarily 

change. The political power structure is the result 

of the social, cultural and economic factors and 

conditions of the society, so the improvement of 

the political structure cannot happen without 

cultural structural reforms. Thus the intellectuals, 

elites and the statesmen should prepare the 

cultural conditions for establishing the 

democratic structures and institutions in the 

society. In other words, the social and cultural 

changes could bring about the political changes 

in the society.  

4) To acknowledge the nature and power of the 

informal culture in the society by the government 

and to try to truly understand the elements of the 

culture in order to adapt the political structure 

accordingly. In other words, the statesmen 

should accept the fact that the people are real 

origin of culture and power in the society and to 

try to escalate their participation in the political, 

cultural and social arenas, instead of having 

exclusive control over them. This will assure the 

legitimacy and authority for the government. The 

political power should consider the idea of civil 

society and the development of the people 

participation in different scenes of the society as 

something, which would diminish the people 

participation in different scenes of the society as 

something, which would diminish the people-

government conflicts, and then support it.  

5) The political structure should always attempt to 

facilitate the nation-building process and get 

away from the ethnic and religious fanaticism. 

The Iranian society historically consists of 
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different ethnic groups, and there are varied 

religious minorities and micro-cultures in our 

country. The nation-building process should 

focus on the participation of all social micro-

groups and allocate fair proportions of the power 

resources and wealth of the society to them, 

otherwise there are serious challenges facing it. 

The process makes the ethnic groups and social 

or religious minorities think of the national 

interest before considering their own ethnic or 

group interest, and try to promote the national 

culture.  

6) The endeavor to make the relations between the 

government and the people more rational, and to 

determine the limits of using power in the 

society could minimize the tensions and conflicts 

caused by lack of mutual understanding between 

the people and the statesmen in different social, 

economic, cultural and political areas, and pave 

the way for a constructive interactions to form a 

developed and powerful country.  

7) The government, by being aware of the exact 

status of our own culture as well as other 

cultures in the world, can pursue proper and less 

tense interaction in the international scenes. 

Relying on the origins of the native culture, the 

government can also give predominance to 

rationality, innovation, futurity, social realism, 

social security, lawfulness, employing the 

worthy, competitiveness, etc. in the social and 

cultural relationships. This makes the world 

structure interact respectfully and constructively 

with the statesmen.  

8) Religious clear-sightedness and religious 

renaissance in the Iranian society makes it 

possible to change the thoughts and attitudes of 

the people and to pave the way for basic cultural 

transformations. The religious-thinking reform 

will remove the anti-development social and 

cultural ideas and put progressive values and 

beliefs in their place. The religious elites and 

intellectuals can stimulate the cultural dynamism 

in the society by reproduction and 

reinterpretation of the religion.  

 

 

References: 

1) Abrahimian, Y. (1999). Iran between two 

revolutions’ (translated in Persian by Kazem 

Firuzmand and et al.), Tehran, Markaz Pub.  

2) Alamdari, K. (1992). Why did not Iran develop 

and west made a progress? 5
th

 ed. (in Persian), 

Tehran: Tosea Publications. 

3) Althusser, L. (1971). Ideology and Ideological 

State Apparatuses, In Lemin and Philosophy, 

London: New Left Books. 

4)  Ashraf, A. (1974). Historical characteristics of 

urbanization in Iran. Social science letter (in 

Persian),. Vol. 1, No. 4. Tehran: Social Sciences 

and Cooperation Department.  

5) Azimi, H. (1992). The Causes of 

underdevelopment in Iranian economy(in 

Persian). 2
nd

 ed. Tehran: Kavir Publications.  

6) Bashiriye, H. (2003). Introduction on political 

sociology of Iran: The period of Islamic 

Republic (in Persian). 2
nd

 edition. Tehran: 

Nigahe Moaser Pub.  

7) Bijani, M. (2005). Thought of liberty in 

Newspapers (in Persian). Tehran: Ministry of 

Culture and Islamic Guidance. Study and 

Research Center of Media. 

8) Darifus. H., & Robino, P. (2000). Michelle 

Foucault Translated into Persian by Hossein 

Bashiriye. 2
nd

 ed. Tehran: Nei Pub.  

9)  Durant, W. (1988). The History of Civilization, 

translated into Persian by Ahmad Aram and et 

al., Vol. 1, 2
nd

 ed., Tehran: Islamic Revolution 

publications. 

10)  Enayat, H. (1986). Political thought in 

contemporary Islam, Translated into Persian by 

Bahaeddin Khorramshahi, 2
nd

 ed. Tehran: 

Kharazmi Pub.  

11) Ettehadie, M. (1993). The first decade of 

constitution of revolution of Iran(in Persian). 

Tehran: Iran-namehT vol.15, No. 3. 

12) Farvand, J. (1983). Sociology of Marx Weber, 

Translated into Persian by: AbdolHossein 

Nikgohar, 1
st
 ed. Tehran: Nikan Pubs.  

13)  Fakouhi, N. (2004). Urban anthropology(in 

Persian), 1
st
 ed. Tehran: Nei Publications 

14)  Fouran, J. (1999). Fragile resistance (History of 

social transformations in Iran) (in Persian) by 

Ahmad Tadin, 2
nd

 ed. Tehran: Rasa cultural 

services Institute  

15) Foucault, M. (1972). The Archeology of 

Knowledge. Tavistock. London.  

16)  Foucault, M. (1979-86). The history of 

sexuality. Vol. 3, Allen Lane. London. 

17)  Frasatkhah, M. (1993). Desirable and 

undesirable elements for development in Islamic 

culture of Iranians (in Persian) (Conference 

proceedings on sociology Vol. 1), Tehran: Samt 

Pubs.  

18)  Giddens, An. (1998). Modernity messages, 

Translated into Persian by Mohsen Salasi, 2
nd

 ed. 

Tehran: Markez Center.  

19)  Giddens, A. (1984). The constitution of the 

society, Polity Press. Oxford.  

20)  Giddens, A. (2003). www.Mihan.net. 

21) Gramci, A. (1979). Selections from the works of 

Antonio Gramci(in Persian), 2
nd

 ed. Tehran: 

Pocket Books Stocks Company. 

http://www.mihan.net/


Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4259 

22)  Gramsei, A. (1971). Selection from the Prison 

Notebooks, London: Lawrence and WIshart. 

23) Haeri, A. (1988). The first encounter of Iranian 

intellectuals with western Bourgeoisie (in 

Persian). 1
st
 ed. Tehran. Amirkabir Pub. 

24) Hajjarian S. (1998). Civil Society and Iran 

Today (in Persian). (Article proceedings). 

Tehran: Naghsho-negar Pub.  

25)  Habermas, J. (1975).Communication and the 

Evolution of the Society. London: Heinmunn. 

26)  Habermas, J. (1975). Legitimation Crisis. 

Bostin: Beacon Press.  

27)  Habermas, J. (1984). The theory of 

Communicative Action. Vol. 1: Reason and the 

rationalization of society, Polity Press. Oxford. 

28)  Ibnekholdon, A. (1968). Introduction, translated 

into Persian by Mohamad Parvin Gonabadi. 

Tehran: Translation enterprise and Book pub. 

29) Kasravi, A. (1990). Constitutive History of Iran 

(in Persian), 15
th

 ed. Tehran: Amirkabir Pubs. 

30) Katuzian, M. A. (1987). Political economy of 

Iran (From constitution to Falling Reza Shah), 

Translated into Persian by: Mohamad Reza 

Nafisi, 1
st
 ed. Tehran: Papirus Pubs. 

31)  ________, (1989). Political economy of Iran 

(Mohammad Reza Shah’s Reign), Translated 

into Persian by: Mohamad Reza Nafisi and K. 

Azizi, 1
st
 ed. Tehran: Papirus Pubs. 

32)  _________, (1998). Nine articles in historical 

sociology of Iran, Translated into Persian by: 

Alireza Teib, Tehran: Markez Center.  

33) Koudi, N. (1990). Enghelab roots of Iran, 

Translated into Persian by Abdol Rahim Govahi, 

1
st
 ed. Tehran: Ghalam Pubs. 

34) Karl, M. (1984). Essentials of political economy 

criticism, Translated into Persian by Bagher 

Parham, Vol. 1, 1
st
 ed. Tehran: Agah 

Publications.  

35)  ________ ( 2000). Capital, Translated into 

Persian by Iraj Eskandari, 1
st
 ed. Tehran: 

Ferdows Publications. 

36)  Lacost, Ayo. (1984). World view of 

Ibnekholdon, Translated into Persian by 

Mozaffar Mahdavi, 2
nd

 ed. Tehran: Enteshar 

Company. 

37)  Lemton, A.K.S. (1998). Owner and farmer in 

Iran translated into Persian by Manochehr Amiri, 

4
th

 ed. Tehran: Scientific and Cultural Entesharat 

Company.  

38) Mcinnes, N. (1972). The Western Marxists. New 

York: Library Press.   

39)  Razzaghi, E. (1999). Introduction on Iran 

Economy (in Persian). 2
nd

 ed., Tehran: Nei Pub. 

40)  Rafiepour, F. (1997). Development and 

contradiction (in Persian). 1
st
 ed. Tehran: Shahid 

Beheshti University Pub.  

41) Sariolghalam, M. (1997). Tribal fundamentals of 

Iranian political culture(in Persian) – Tehran: 

The Ministry of Culture and Islamic Guidance, 

Education and Research Deputy, Fundamental 

Research Center. 

42) Saroukhani, B. (2004). Qualitative Delphi, 

Research instrument in social sciences (in 

Persian), Women Studies Quarterly. Vol. 2, No. 

4, Tehran: Alzahra University Publications. 

43) Seifollahi, S. (1995). Political Economy of Iran 

(Articles Proceedings in Persian), 1
st
 ed. Tehran: 

Almizan Planning Institute.  

44) _________ (2002). The sociology of Iranian 

Social Issues (in Persian), 1
st
 ed. Tehran: Sina 

Jame Pazhohan Publications Institute.  

45) Tabatabaei, J. (1995). IbneKholdon and Social 

Sciences (in Persian), 1
st
 ed., Tarheno 

Publications. 

46)  _________ (1995). Philosophical Introduction 

on the history of political thought in Iran(in 

Persian). 4
th

 ed. Tehran: Kavir Pulications. 

47)  __________ (1996). Degradation of Political 

Thought in Iran(in Persian). 2
nd

 ed. Tehran: 

Kavir Publications.  

48)  Shariati, A. (1990). Review on Iranian-Islamic 

Identity (in Persian), 2
nd

 ed. Tehran: Elham Pub. 

49)  Simmel, G. (1993). Metropolitan city and 

mental life. Translated into Persian by Yusef 

Abazari, Social Sciences Letter, New Period. 

Vol. 2. No. 3, Social Sciences Faculty Pub of 

Tehran University.  

50) Weber, M. (1994). City over time. Translated 

into Persian by Shiva Kaviani, 2
nd

 ed. Tehran: 

Entesharat Publications.  

51) Zibakalam, S. (1998). Tradition and Modernism 

(in Persian). 1
st
 ed. Tehran: Ruzbe Publications.  

 

9/6/2012 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4260 

A Comparative Study for Evaluation of Different Brands of Metformin Hydrochloride 500 Mg Tablets 
Marketed in Saudi Arabia 

 
Samar  A.  Afifi*1, 2 and Shaimaa Ahmadeen1 

 

1 Department of Pharmaceutics, College of Pharmacy, King Saud University, Riyadh, Saudi Arabia 
2 Department of Pharmaceutics, National Organization for Drug Control and Research, Giza, Egypt. 

safify@ksu.edu.sa  
 
Abstract: The aim of the present study was the evaluation and comparison between six different Metformin 
hydrochloride brands which are commercially available in the Saudi Arabia market. The physicochemical 
equivalence of six brands of Metformin hydrochloride tablets were determined through the evaluation of both official 
and non-official standards according to the USP pharmacopoeia including uniformity of weight, friability, hardness, 
disintegration, dissolution rate and drug content. A variation of the concept of dissolution efficiency (DE), known as 
predicted availability equivalent (PAE), was used to predict the likely in vivo bioavailability. All the tested six 
brands were bioequivalent and complying with the official tests for weight variation, friability, disintegration and 
dissolution tests. The friability test was within the specified limit. All formulations were disintegrated within 15-30 
min. The tested brands were identical according to their dissolution evaluation. Only Glucare® was nonequivalent to 
the innovator Glucophage®. The percentage content of active ingredient of six brands of Metformin tablets showed 
values within the monograph specifications (95-105%). All the six brands evaluated in this study could be considered 
biopharmaceutically and chemically equivalent and therefore they can be substituted with the innovator product in 
clinical practice except Glucare®. Therefore, patients can safely switch from one brand to another. 
 [Samar A. Afifi and Shaimaa Ahmadeen. A Comparative Study for Evaluation of Different Brands of 
Metformin Hydrochloride 500 Mg Tablets Marketed in Saudi Arabia. Life Sci J 2012;9(4):4260-4266]. (ISSN: 
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1. Introduction 

Metformin HCl is an oral anti-diabetic drug 
from the biguanide class used mainly to treat type 2 
diabetes mellitus. Metformin hydrochloride works by 
improving the body’s sensitivity to insulin, allowing 
it to use glucose in the normal way. It is the first-line 
drug of choice for the treatment of type 2 diabetes, 
particularly in overweight and obese people and those 
with normal kidney function. Metformin 
hydrochloride is also being used increasingly in 
polycystic ovary syndrome (PCOS) which is a 
syndrome of ovarian dysfunction and 
hyperandrogenism [1]. Evidences suggest that insulin 
resistance and resulting hyper insulinaemia play a 
central role in the pathogenesis of the syndrome. 
Metformin, an insulin sensitizer, not only improves 
hyperandrogenism but also improves ovulation as 
well as pregnancy rates in patients with PCOS, non-
alcoholic fatty liver disease (NAFLD) and premature 
puberty [2]. Metformin was first described in the 
scientific literature in 1922, by Emil Werner and 
James Bell, as a product in the synthesis of N, N-
dimethyl-guanidine free user [3]. French physician 
Jean Sterne published the first clinical trial of 
Metformin as a treatment for diabetes. It was 
introduced to the United Kingdom in 1958, Canada in 
1972, and the United States in 1995. Metformin 
hydrochloride is now believed to be the most widely 

prescribed anti-diabetic drug in the world; in the 
United States alone, more than 48 million 
prescriptions were filled in 2010 for its generic 
formulations [4, 5]. 

Drug products that are biopharmaceutically and 
chemically equivalent must be identical in their 
quality, strength, purity and active ingredient release 
profile. They must to be in the same dosage form and 
intended for the same route of administration [6]. 
Dissolution testing of drug product is an important 
criterion in assessing the quality control to monitor 
batch to batch consistency of drug release [7]. The 
variations in the drug release among some generics 
indicate deficiency in the entire drug formulation and 
the delivery system. Dissolution rate determination 
used also for prediction of in-vivo bioavailability in 
most oral preparations [8, 9]. 

Manufacturing methods and the excipients used 
in the production processes could contribute to the 
quality and release skillfulness of medicament. 
Therefore, to ensure the requisite quality, drug 
manufacturers are required to examine their products 
during and after manufacturing and at various 
intervals during the shelf life of the product [10]. 
Accordingly, to ensure that the generic and branded 
drugs products are pharmaceutically equivalent 
cannot be overemphasized. So, the selection of one 
product from several generic drug products of the 
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same active ingredients is concerned important for 
healthcare workers [6]. 

 Metformin hydrochloride is the most popular 
anti-diabetic drug in the Saudi kingdom as well as all 
over the world. As reported by the annual statistical 
studies (MOH annual statistical book 2010) more 
than 25% of population is diabetic in Saudi Arabia. 
Accordingly, the use of Metformin hydrochloride 
tablets needs to monitor and ensure the quality of the 
various brands commercially available in the Saudi 
market in order to assess their quality control. 
Additionally, if these brands are interchangeable and 
patients can safely switch from one brand to another 
or not and which is the best economically. Numerous 
Metformin tablets brands in Saudia Arabia drug 
market today make a problem of alternative generic 
brands for physician and the pharmacist.  

The present study aimed to evaluate and 
compare between different six Metformin tablets 
brands applying both official and unofficial 
compendia method following the USP pharmacopeia. 
2. Experimental 
2.1. Materials 

Metformin hydrochloride brands having label 
strength of 500 mg (Table 1) were purchased from a 
retail pharmacy in Riyadh city, Saudi Arabia. All tests 
were performed within product expiration dates. 
Metformin HCL powder was a gift of (CID co. 
pharmaceuticals, Giza, Egypt). The reagents used 
were potassium dihydrogen orthophosphate 
(WINLAB chemicals, UK) and sodium hydroxide 
pellets (Poole BH15, UK). All reagents used were of 
analytical grade. Distilled water was used throughout 
the work.  

 
Table 1:  List of the tested commercial Metformin hydrochloride tablets available in Saudi market 

Tablet                                Brands                                                    Manufacturer 

 
A                            Glucophage®                                                               Merck santé s.a.s, France  
                                                                                                                  

 
B                                     Formit®                                                                              SPIMACO, Saudia Arabia 

 
C                                     Glucare®                                                                        Jazeera Ph. Industries, Saudi Arabia  

 
D                                   Dialon®                                                                       Julphar, U.A.E  

 
E                                  Metaphage®                                                        Kuwait Saudi ph.industries co., Kuwait  

 
F                                  Metfor®                                                         Tabuk ph. Manufacturing co., Saudi Arabia  

 
2.2. Prepared reagents 

Stimulated intestinal fluid pH 6.8 was prepared 
by dissolving 34 grams of potassium dihydrogen 
orthophosphate in distilled water in 2-Lvolumetric 
flask. The pH was adjusted by 1M sodium hydroxide 
which prepared by dissolving accurately weighted 40 
grams of sodium hydroxide pellets in1000 ml distilled 
water in a volumetric flask. Then the mixture was 
diluted to volume in a 5-L volumetric flask [11, 12]. 
2.3. Visual Inspection 

The shape, size, and color of the different brands 
of tablets were examined visually. 

The diameter and thickness of 5 tablets from 
each brand were measured and the average was taken 
and standard deviation was calculated. 
2.4. Friability Test 

Twenty tablets of each brand were weighed and 
subjected to abrasion using a Roche friabilator at 100 
revolutions for 4 min. The tablets were dedusted and 
weighed again then percent of weight loss was 

recorded. The friability of the tablets were then 
calculated using the following expression 

% Friability = [(Initial weight – Final 
weight)/Initial weight]×100 
2.5. Hardness Test 

The crushing strength of the tablets was 

determined using ERWEKA (Heusenstamm, 

Germany) hardness tester. Sample tablets (10) of 

each brand were taken, a tablet was placed 

between the spindle of the ERWEKA hardness 

tester machine until the tablet breaks and the 

pressure required to break the tablet was then 

read off the machine and recorded. 
2.6. Uniformity of Weight 

Tablets (20) of each brand were weighed 
individually using a digital analytical balance. The 
average weight was determined and the percentage 
(%) deviation of the individual tablets from the mean 
was determined. 
2.7. Disintegration Test 
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Tablet disintegration was determined at 37 °C using 
ERWAKA (Heusenstamm, Germany) disintegration 
apparatus. The disintegration time of randomly 
selected six tablets of each brand was determined in 
distilled water. The disintegration time was taken to 
be the time no granule of any tablet was left on the 
mesh. 
2.8. Dissolution Rate Determination 

Dissolution rates in the stimulated intestinal 
fluid pH 6.8 were determined using ERWEKA 
DT600 dissolution apparatus (Heusenstamm, 
Germany). One tablet was put in each of the 
compartments of the apparatus using 1000 mL of 
medium at 37 ± 0.5 °C. The basket was rotated at 100 
rpm. Ten milliliters of sample was drawn at intervals 
of 10, 20, 30, 45 and 60 minute with 10 mL bulb 
pipette. A fresh 10 ml dissolution medium was 
replaced after each sampling to maintain the sink 
conditions.  
Each of the withdrawn sample was filtered with 
syringe filter 0.45μm, the filtrate diluted. The 
absorbance was measured at λ max 233nm using UV-
visible spectrophotometer. The concentration was 
determined against standard solution having a known 
concentration of Metformin hydrochloride RS in the 
same medium. The percentage of drug released is 
calculated using the given formula. 

 

The difference factor (f1) and similarity 

factor (f2) was calculated for each local brand 

respect to the reference brand (Glucophage®) 

equation (1) and (2), respectively.  

The percentage of drug released from 

Glucophage® as an innovative was compared 

with the percentage of drug released from each 

brand individually using the next formulas: 

  

 
Where, n is the number of dissolution 

sample times, Rt and Tt are the mean percent 

dissolved at each time point, t, for the reference 

and test dissolution profiles, respectively.  
The similarity factor should be between 0 and 

100. It is 100 when two comparative groups of 
reference and test are identical and approaches 0 as 
the dissimilarity increases, factor of 50-100 ensures 
sameness of two products. Difference factor of 0-15 
ensures minor difference between two products. 

If the f2 value is greater than or equal to 50 it 
shows sameness or equivalence of the two dissolution 
profiles. If f2 is less than 50, that means the 
dissolution profile is different from the innovator 
product hence not interchangeable [13]. 

2.9. Assay of Metformin hydrochloride tablets 

The test for assay is done to find out the 

actual amount of active ingredient present in the 

tablet and whether it is the same as the labeled 

amount.  

20 tablets from each brand weighed and 

finely powdered then an accurately weighed 

portion of powder equivalent to 100mg 

Metformin hydrochloride were transferred to a 

100ml volumetric flask ,70ml of distilled water 

then added and shacked mechanically for 

15minutes then diluted to the volume and 

filtered. 10ml of the filtrate was transferred 

to100ml volumetric flask and further diluted to 

100mlwith distilled water. Then 10ml was 

transferred to another 100ml volumetric flask 

and the volume was completed with distilled 

water.  

An accurately weighed 100mg from RS 

powder added to 1000ml volumetric flask then 

transfer 10ml by bulb pipette to 100ml 

volumetric flask and complete the volume with 

distilled water to get 10μg/ml concentration. 

The absorbances of the standard 

preparation and assay preparation were 

concomitantly determined at λmax 232nm with 

UV-3300PC Spectrophotometer using water as a 

blank. The quantity in mg of Metformin 

hydrochloride in the portion of tablet taken 

calculated by the formula: 

  
In which C is the concentration of Metformin HCl RS 
in μg/ml and Au and As are the absorbances obtained 
from assay preparation and standard preparation, 
respectively. 
 
3. Results 
3.1. Physicochemical properties of Metformin 
hydrochloride tablets 

Weight variation, hardness and friability and 
disintegration time as well as thickness and diameter 
are shown in Table 2. The drug content was assessed 
and also shown in Table 2.  
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Table 2: Disintegration time, hardness, uniformity of weight, friability, and chemical content of six brands of 

Metformin hydrochloride tablets 

Friability 
% 

Thickness 
(mm) 

Diameter 
(mm) 

Assay 
(%) 

Disintegration 
time (min.) 

Hardness 
(kg/cm2) 
± SD 

Uniformity 
of weight (g)  
± SD 

Brands 

0.04 3 11.6±0.3 102 9 16±1.6 0.525±0.008 A 

0.02 3 11±1.8 101.6 8 10.2±0.5 0.522±0.004 B 

0.05 4.4 10±1.2 98.9 6 25±0.7 0.521±0.012 C 

0.09 4.63 12.4±0.005 100.9 10 12.5±1.6 0.636±0.009 D 

0.07 4.5 10±0.75 100.1 9 7.2±0.9 0.552±0.005 E 

0.04 3.1 11.5±0.04 99 16 12±1.6 0.543±0.004 F 

 
Figure 1 illustrates the dissolution profile of the 

six tested Metformin hydrochloride different brands. 
The dissolution curve for each brand was the average 
of 6 tablets.  

 
 

Figure 1: Dissolution profiles of the different brands of Metformin hydrochloride tablets. Each data point is the 
average of 6 determinations. 
 

Dissolution efficiency (DE) was calculated 
according to the following equation and the result for 
each brand is cited in Table 3. 

  
 

Dissolution efficiency is defined as the area 
under the dissolution curve up to the time, t, 
expressed as a percentage of the area of the rectangle 
described by 100% dissolution in the same time. 
Where y is the percent drug release as the function of 
time, t. y100 is 100% drug release and t is the total 
time of drug release. 

 
Table 3: Dissolution efficiency % for six brands of Metformin hydrochloride 
Brand A Brand B Brand C Brand D Brand E Brand F 

100 102 87 105 99.4 105.3 

 
The similarity factor f2 and the difference 

factor f1 method can be used to compare two 
dissolution profiles. The reference drug was used. The 

results of f2 and f1 are shown in Table 4 comparing 
the dissolution curves of five brands with the 
innovator brand. 
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Table 4: Values of f2 and f1 for all six brands of Metformin hydrochloride 
Brand A B C D E F 
f2 100 72 45 57 93 61 
f1 0 4 11 7 1 6 
 

Table 5 shows the percentages of the patients 
suffered from the common side effects of Metformin 
hydrochloride  after the first three months treatment 
or as a result of switching between brands. 
 
Table 5: The percentages of the patients suffering 

from the common side effects of Metformin 
hydrochloride after treatment 

Side effect 
 

Number of 
patients 

% of patients 

 
Nausea 

 
139 38.7% 

Emesis 89 24.8% 
Chest pain 72 20% 

Weight loss 97 27% 
Diarrhea 69 19.22% 

GIT disturbance 52 14.5% 
Dehydration 36 10% 
Drowsiness 57 15.88% 

 

Figure 2 demonstrates the percentage of number 
of pharmacists and their opanion about if  different 
Metformin hydrochloride brands can be 
interchangable in Saudi market. 

 
Figure 2: The point of view of some pharmacists 

about brands interchangeability in Riyadh 
 
4. Discussion 

Six different brands of Metformin hydrochloride 
tablets which are commercially available in Riyadh 
were subjected to a number of quality control tests in 
order to assess their biopharmaceutical equivalence. 
The assessments involved the evaluation of 
uniformity of weight, friability, hardness, 
disintegration and dissolution tests as well as 

chemical content determination. All the brands used 
were within their shelf life as at the time of study.  

The weight uniformity for the six brands of 
Metformin hydrochloride tablets gave values that 
comply with the USP specification with a deviation 
less than 5% from the mean value (i.e., maximum 
deviation value 0.012) Table 2.  

Using ERWEKA hardness tester, the strength of 
the tablets was tested. All the tablets failed this non-
official test according to USP specifications (4-6 kg). 
Brand E had the minimum hardness and brand C had 
the maximum hardness.  Hardness values of brand A, 
B, D and F were 16, 10.2, 12.5 and 12, respectively 
Table 2.  

Previous study on different Metformin 
hydrochloride brands in Nigeria [15] showed that 
from eight brands three brands pass the hardness test 
(5-7 kg) and five brands failed to have good crushing 
strength (10-48 kg) [15]. Another research group [16] 
showed that all the tablets in four tested brands 
showed good strength (13-15 kg).  

The friability test is mostly important criteria for 
uncoated tablets (during and after manufacture) to 
examine that the tablets have a good withstand 
strength for transportation, packaging, shipping and 
coating. All the tested brands in this study are film 
coated tablets. The friability was also tested for these 
coated tablets for all brands. The friability was less 
than 0.2% for all the brands. The values of <1% are 
considered to be highly satisfactory evaluation 
characteristics Table 2.  

 The results obtained from the assessment of the 
percentage content of active ingredient of six brands 
of Metformin hydrochloride tablets showed values 
within the monograph specification 95% to 105% of 
stated amount of Metformin HCL as demonstrated in 
Table 2. 

The observed disintegration times for all the 
brands of Metformin hydrochloride investigated was 
less than the 30-min limit prescribed by the official 
compendium (Table 2). All tablets of the different 
generic brands passed the disintegration test. The 
fastest disintegrated tablets were of brand E while the 
slowest one was brand B. The various brands could 
have employed different disintegrants to improve the 
penetration of aqueous liquids. 

Dissolution of drug from oral solid dosage forms 
is an important aspect for drug bioavailability (i.e., 
the drug must be solubilized in the aqueous 
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environment of the gastrointestinal tract to be 
absorbed). Accordingly, dissolution testing of solid 
oral drug products has emerged as one of the most 
important control tests for assuring product 
uniformity and batch-to-batch equivalence [13, 14]. 

In the present investigation, the release of 
Metformin hydrochloride from all tablets was 
immediate release and the percent of drug released at 
45mins was more than 70% as shown in Figure 1. 
The results obtained from this study revealed that all 
the brands passed the USP 32 general specifications 
standard for dissolution rate test for conventional 
release tablets.  

Dissolution efficiencies variation known as 
predicted availability equivalent (PAE) is used to 
predict the likely in vivo bioavailability. The 
implication of the PAE is to express the relative ease 
of release and predictive release pattern of the drugs 
in vivo [21]. 

It is obvious from Figure 1and Table 3 that 
various products exhibit different dissolution profiles. 
In order to judge whether these differences in 
dissolution profiles were significant, all dissolution 
profiles were compared to that of the originator 
(Glucophage®)  brand A using the similarity factor 
(f2) value recommended by FDA[17] . The obtained 
values of f2 were: 72, 45, 57, 93, 61 for Formit®(B), 
Glucare®(C), Dialon®(D), Metaphage®(E) and 
Metfor®(F), respectively (Table 4). 

Similarity factor analysis between five of the 
marketed tablets and the innovator brand A 
(Glucophage® ) for the release of Metformin 
hydrochloride showed an f2 factor greater than 50 for 
all brands except brand C (Glucare®). The higher the 
f2 values, the more similar the dissolution profiles, so 
f2 < 50 represented non-similar profiles, while f2 > 
50 denoted a similarity between profiles of four 
marketed brands B, D, E, F and the innovative brand 
A. So, Brand C was found nonequivalent in their 
dissolution profile to the originator (Glucophage®). 
The values cited in Table 4 shows that Metaphage® 

(brand E) is the most similar local product to the 
innovative product (Glucophage®) brand A. The 
similarity factor f2 was 93 and difference factor 
f1was only 1. 

It was mentioned recently that there is a 
correlation between the difference in dissolution 
profiles of the tested brands and their bioavailability 
[18]. For this reason, Glucare® (brand C) might be 
recommended to be unused as alternative to 
Glucophage® (brand A). These findings support the 
need for activation of the regulatory rules with 
emphasis on postmarketing evaluation of 
pharmaceutical products. This difference could be 
also due to the various binders and disintegrate used 
by different companies. 

Another previous study discussed and evaluated 
differences between five brands of Metformin 
hydrochloride marketed in Jordanian Market. The 
results revealed that the release of Metformin 
hydrochloride from three brands namely, Metforal®, 
Diaphage® and Formit® were nonequivalent to the 
innovative brand (Glucophage®). The values of their 
similarity factor (f2) were 24.5, 39.4 and 28.2 for 
Metforal®, Diaphage ® and Formit®, respectively. 
Only Glymet® has similarity factor more than 50. So 
Glymet® is equivalent according to its dissolution 
profile to originator [19]. 

In vitro dissolution methods are developed to 
assess the potential in vivo performance of a solid 
oral dosage form. The appropriate performance of 
drugs products is determined through the quality 
control tests. Recently, understanding of the 
physiological environment and processes of 
absorption, critical deconstruction of the mechanisms 
of release from formulations, and improved 
computational tools has led to a more sophisticated 
discussion of the role of dissolution testing in drug 
product design and control [20]. This previous study 
declared that meaningful results and interpretation of 
dissolution data can be achieved only when the 
biopharmaceutical and physical properties of the drug 
products are well understood, and that test methods 
are properly established through studies during 
formulation and manufacturing process design and 
clinical development.  

The common side effects of Metformin 
hydrochloride were monitored through survey on a 
small sample of 359 patients treated with different 
brands, 211 of which are diabetic and 48 are not. The 
results obtained in Table 5 showed that the high 
percentage of patients can suffer from nausea and 
emesis especially at the first three months of the 
treatment or after change to another brand. 

On the other side, a simple questionnaire 
forwarded to more than 80 pharmacists about their 
opinion if different brands of Metformin 
hydrochloride tablets are alternative to each other in 
Saudi market or not. Figure 2 illustrated that high 
percent 82% of the pharmacists believed that the 
quality of local brands is unequal to the innovative 
brand.  

67% of the pharmacists don't dispense 
alternative brand if the prescribed brand is not 
available in the pharmacy. 
5. Conclusion 

Five generic brands of Metformin hydrochloride 
tablets, namely Formit® , Glucare®, Dialon®, 
Metaphage® and Metfor® together with the 
innovative (Glucophage®) have been subjected to 
analysis according to the monograph of USP 32 
Pharmacopoeia. The results have shown that all the 
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tested brands satisfied the USP requirements in terms 
of identification, assay and dissolution.  Dissolution 
profiles revealed differences between the different 
generics. Four generic products could be said to be 
equivalent to the originator (Glucophage®) while the 
Glucare® was nonequivalent. According to the 
present study patients can safely switch from one 
brand to another but with consulting them of the 
possibility of some minor GIT complications that 
may occur after the treatment with new alternative 
brand. Pharmacists have to be informed which 
Metformin hydrochloride brands in the Saudi market 
are alternative to each other.  
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Abstract: The preschool years are critical in the development of basic cognitive and social skills. Physical activities 
give a child a chance to practice social skills such as sharing, turn-taking, cooperating and negotiating, and 
encourage the development of values such as fairness and respect for others. The aim of this study was the effect of 
selected physical activities on social skills and behavior problems among 3-6 years old children. Sixty children 
enrolled in this study. They were randomly divided into control and experimental groups. Social skills and behavior 
problem was assessed by PKBS-2 (Preschool and Kindergarten Behavior Scales). Gymnastic skills as selective 
physical activity were performed by experimental group for twelve weeks; two sessions per week. At the end of the 
period, both groups participated in the post test with PKBS-2. The data were analyzed with T- test. Results showed 
that at pre-test no significant difference was seen for the means of social skills and behavior problems between 
experimental and control group. But after twelve weeks gymnastic skills significant difference was observed 
between pre and post- test in experimental group at all social skills according to reports of parents. In addition 
significant difference was not observed in control group. This study showed that selected physical activities 
(gymnastic) are led to improvement social skills among 3-6 years old children. 
[Masoumeh Hashemi, Alireza Roonasi, Reza Saboonchi, Mir Hamid Salehian. Effect of Selected Physical 
Activities on Social Skills among 3-6 years old Children. Life Sci J 2012;9(4):4267-4271]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 637 
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1. Introduction 
The preschool years are critical in the 

development of basic cognitive, social behavioral. 
Children enter the world with many needs in order to 
grow properly, many child educational leaders agree 
that the goal of elementary education is to stimulate 
and guide the development of   children behavior so 
that they will function in life activities. Caregivers, 
parents, and other adults, who deal with young 
children in some way must explore the 
developmental processes as they relate to the 
education of children (Humphrey, 2003). Young 
children are active and experienced learners with a 
natural curiosity. They are unique individuals, eager 
to make sense of their world, to develop relationships 
and to extend their social skills. Children enter their 
preschool years with a significant background of 
learning experiences, these experiences are formed 
within their family and with friends. Children learn 
through interaction taking place between the motor, 
cognitive, social and emotional domains. Therefore, 
in physical education contributes, through movement 
experiences that focus on basic movement skills, to 
the total growth and development of all young 
children in social skills (Zachopoulou et al., 2010). 
Preschoolers needs to master and utilize the ability to 

manage their emotion amongst others particularly 
peer groups and to meet social expectations of 
society at large. Preschoolers often require additional 
structure and support in order to regulate their 
emotions .During the preschool years, social 
competence involves learning how to separate from 
parents and engage with peers in shared play 
activities. It is very important that children feel 
included, if children received the best participating 
actively in the earliest years of life, which has an 
important and positive part to play in ensuring that 
children feel secure and accepted by others, and have 
a sense of belonging. Children learn social skills by 
interacting with other children, they learn to give and 
take, to share in cooperative with adults, and objects 
or natural materials found in the environment. Play 
experiences with enjoyable opportunities provide 
multiple ways for children to learn a variety of 
different social skills and concepts. Play for young 
children provide an important and unique context that 
allows children to interact when social skills may be 
acquired (Goldman, 1998). Play is important for peer 
interaction; pretend play offers children opportunities 
to replay explore and ultimately master situations that 
involve intense emotional arousal, in order to 
regulate emotions and reduce anxiety. Free-play 
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activities are unable to improve fundamental social 
skills in children between three and five years old. 
Therefore the physical activities program for 
preschoolers should instruct and aim to develop child 
psycho-social needs (Miller, 1978). Children must be 
provided with numerous movement opportunities and 
experiences, because they learn through social skills 
with the environment. Preschoolers are beginning to 
form friendships and enjoy short group activities. 
Children in mixed–age classrooms have many 
advantages, have many opportunities to learn to be 
helpful and consider the needs of others (Essa, 2007). 
There is evidence that physical activities can have a 
positive and profound effect of social skills. In some 
respects, such an effect is unique in areas of child 
development such as cognitive development and 
social development (Gallahue, & Ozmun, 1998). 
Preschoolers are highly imaginative, they love 
pretending to be animals, and acting out creative 
fantasies about these characters. Music and motor 
skills all add to the fun. Gymnastics should be an 
integral part of the physical education curriculum, 
offered in kindergarten through to high school and 
college. The values derived from gymnastics 
participation are numerous, including increased self-
discipline, coordination, courage, self-confidence, 
social awareness, and perseverance (Cooper et al., 
1989). Play helps children work out the rules for 
social interaction and allows children to be at their 
best and it is important for building social 
competences and confidence in dealing with peers 
(Singer et al., 2006). Social skills are adoptive or 
positive behaviors that are likely to lead to a positive 
personal and social outcome, and have three sub-
dimensions: 

1. Social cooperation: “acting to gather, in 
coordinated relationships, in the pursuit of shared 
goals, the enjoyment of the joint activity, or simply 
furthering relationship” (Dovidio et al., 2006).  

2. Social interaction: involves situations whereby 
the behavior of one actor is consciously reorganized 
by, and influences the behavior of another actor, and 
vice versa (Turner, 1988).3. Social independence: A 
child who is independent still displays appropriate 
instrumental and emotional dependence, but 
combines this type of behavior with self–reliance, 
assertiveness, and a need for achievement (Turner, 
1988). 

According to researchers, social skill is a kind of 
behavior that is displayed in social situations. Social 
skills include skills of the individual related with 
his/her fellows, his/her academic skills, his/her skills 
to control him/herself, his/her adaptation skills and 
his/her entrepreneurial skills. It can be said that the 
most important talent group related to social skills is 
the one which includes the skills that support 

interpersonal skills between children. It is necessary 
for a school child to have simple communication 
skills such as language, smiling, eye contact and 
listening and to have access and cooperation skills for 
an opportunity to work with a group such as being a 
member of a group, cooperation and helping one 
another. For children not to gain such skills, on the 
other hand, causes big social risks in their preschool 
education period. Lobo and Winsler (2006) examined 
the effect of an eight-week dance program on the 
social competence of 40 low-income preschool 
children. Their results revealed significantly greater 
positive gains in time in the children's social 
competence and with regard to both internalizing and 
externalizing behavior problems of the experimental 
group compared with the control group (Lobo & 
Winsler, 2006). Little evidence has been collected on 
the effects of gymnastics program on social behavior 
of children under 6 years old of age. Therefore the 
aim of present study was the effect of selected 
physical activities on social skills among 3-6 years 
old children. 

2. Methods 
2.1. Participant 
The participants of the study were 60 preschool 

children ranging in ages from three to six years old, 
from Hamedan city in Iran. These 60 children were 
selected from three kindergartens. They were 
randomly divided into control (15 girls, 15 boys) and 
experimental groups (15 girls, 15 boys). All subjects 
not participating in any kind of sport activity before. 

2.2. Research design 
The pretest data was collected with parents by 

PKBS-2 for both groups, then gymnastics program 
were performed by experimental group for three 
months; two sessions per week for one hour and in 
this period control group did common activities. At 
the end of the period (3 months), one week after the 
program both groups participated in the post test with 
PKBS-2 were filled out separately for each child by 
parents again. The gymnastics program is designed 
specifically for children ages three, four, five and six. 
The gymnastics educational experiences are divided 
into several themes; learning basic gymnastics skills 
such as handstands, shoulder stands, rolls and 
cartwheels, forward roll, backward roll, log roll, 
straddle roll, bridges, extensions, scales, headstand 
and variations, forward and back ward walking on a 
low –beam bar, firstly for warm up, running, 
jumping, catching, throwing, kicking balloons, and 
did back to initial mode for 10 minutes. 
2.3. Research Instruments 

The Preschool and Kindergarten Behavior 
Scale (PKBS), which was developed by Merrell 
(Merrell, 2002) was used in order to evaluate social 
skills and problem behaviors of children who 
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participated in the study. This scale, which was 
originally prepared as a 34-items scale, which 
directed towards determination of social skills of 
nursery school and kindergarten children. While 
social skills consisted of 3 sub-dimensions, i.e. social 
cooperation, social interaction and social 
independence consisted of the sub dimensions of 
being self-centered/explosiveness, 34 of the 
statements present in the scale were intended to 
define social skills. The items in PKBS-2 encompass 
separate normative information. These items are rated 
on a 4- point scale in which the anchor points are as 
follows: 
0 = Never/ 1 =Rarely/ 2 =Sometimes/ 3= Often. 

High scores obtained from social skills 
dimension indicate that the children are developed 
with respect to social skills. Analysis was applied in 
order to provide the construct validity of the scale 
and Cronbach’s Alpha Reliability Coefficient was 
0.87. 

2.4. Data processing 
Differences between the groups were calculated 

with independent and dependent T-test.  The SPSS 
package was used for the statistical analyses. A P-
value less than 0.05 was considered significant.  

3. Results 
There were no differences significant between 

the two groups in social skills reported by parents in 
pretest. Results indicated that both groups are 
relatively homogenous before the start of the 
program. After three months gymnastic skills results 
showed significant difference in experimental group 
at all sub-dimension in social skills and behavior 
problems. But significant difference was not 
observed in control group according report of parents 
(Table 1). The results obtained in this research are 
presented in Tables as follows. 
 

Table. Statistical analysis of experiment group and control group on the social skills and behavior problems 

 p Mean ± Sd group 
 

PKBS-2 

                    pretest                                     26.53±2.59      
                    Control               posttest                                    24.86±3.21                                           0.08  
         Social cooperation                                                        pretest                                     26.06±4.14  
                   Experi                posttest                                   27.83±3,41                                                      0,000 
                     pretest                                     25.66±3.85                                                    
               Control               posttest                          24.76±2.79                                      0.168        
         Social interaction                              pretest                       25.33±4.41      
           Experi                 posttest                                    26.16±4.29                                               0.002 
               pretest                                     25.16±3.12                                                  
           Control                posttest                                    25.80±3.22                                      0.423     
         Social independence                                          pretest                            25.20±3.80            
      Experi                  posttest                              27.26±3.41                                    0.000              
            pretest                                     77.86±7.80              
            Control                 posttest         75.33±8.23                          0.069     
         Social skills total                        pretest                  76.60±12.31          
        Experi                  posttest                   80.66±10.31                     0.000             
 
 

According to the T-test coefficients analysis 
between pre and post-test of the experimental group 
the results indicate that social skills total rated by 
parents increased significantly. Children who took 
part in the gymnastics program showed considerably 
greater improvement from pre-test to post-test in 
social skills in comparison to the control group.  

4. Discussion and Conclusion 
The current study has examined the effect of 

selected physical activities on social skills and 
behavior problems among 3-6 years old children. The 
study has shown that children who participated in the 
gymnastics program made significant gains social 
skills (social cooperation, social interaction, social 
independence) by reports from parents. Children have 

more opportunities to detect the emotional states of 
others. Environment, practice and information guided 
the child’s behavior. Preschoolers who are involved 
in a planned gymnastics and motor development 
program might have many opportunities to share, 
lead, interact, and respond to others' needs as well as 
their own. They learned not only to appreciate 
themselves, but are given a vehicle for education in 
the affective domain. This not only creates a positive 
self-image and greater social awareness for 
preschooler, but also develops their self-confidence 
and poise. To conclude, physical activity is necessary 
for a child’s growth, it enhances physical 
development, cognitive development, personality 
development, emotional development, and the 
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mastering of emotional and social development: 
children's overall development. Physical activity is 
the first social experience outside the family for 
many children; preschool allows for intensive and 
frequent social interaction with peers. Children are 
just learning to coordinate their social behavior, peer 
interactions. Gimpel and Holland (2003) indicated 
that boys of all ages are more likely to be rated by 
their parents and teachers as having slightly poorer 
social–behavioral adjustment than girls and were 
significantly higher on externalizing behaviors 
measure while girls were higher on prosocial-
behavior ratings ,so physical activity is suitable for 
this matter (Gimpel & Holland, 2003). Social skills 
and behaviors required for healthy social 
development vary with the age of the child and both 
individual behavior and social outcomes are 
important considerations in defining socially skills 
behavior (Mulu, 2004). Children need to learn social 
skills; physical activity provides learning experience, 
and children learn to communicate their emotions and 
to form meaningful relationships with adults and 
other children becoming sensitive to others' needs 
and values. They also use play as a way to work 
through their own emotions, manage their emotions, 
learn self-control and share power, space, and ideas 
with others (Singer et al., 2006). These findings in 
this study are also supported by Lobo and Winsler 
(2006), they examined the effect of an eight-week 
dance program on the social competence of 40 low-
income preschool children. Their results revealed 
significantly greater positive gains in time in the 
children's social competence and with regard to both 
internalizing and externalizing behavior problems of 
the experimental group compared with the control 
group (Lobo & Winsler, 2006). In addition to this, 
many researchers have revealed that physical activity 
can contribute and have a positive effect on self–
esteem, mood and feelings and can decrease 
aggressiveness and lower anxiety and depression 
(Armstrong, 1984; Donaldson, & Ronan, 2006; 
Ekeland et al., 2004; Littleton & Engebretson, 2002). 
Bar-Haim and Bart (2006) examine the relationship 
between motor abilities and social competences. 
Their results indicated significant associations 
between motor development and social scores (Bar-
Haim & Bart, 2006). Piek et al. (2008) investigated 
the relationship between motor coordination, 
emotional recognition and internalizing behaviors on 
41 young preschool boys and girls. They applied the 
McCarron Assessment of Neuromuscular 
Development, the Emotional Recognition Scales, the 
Wechsler Preschool and Primary Scale of 
Intelligence, and the Child Behavior Checklist. Their 
results indicated that motor ability was positively 
related to a child's emotion comprehension and the 

correlation between motor ability and 
anxiety/depression was significant (Piek et al., 1980). 
Children need to move to play to burn their extra 
calories if they do not take part in play; they seek 
other ways of burning calories. This seeking may 
include bothering behaviors, they either bother 
themselves or others. Psychosocialists have been 
recognized that children will develop a scene of guilt 
and failure if they are not allowed to learn and 
explore their capabilities. The gymnastic programs 
had a positive effect on the children’s developments. 
They enjoyed the activities, they learned, and 
improved their social skills. It may help the teachers 
of young children to deal with their children 
especially in terms of physical education classes. A 
few studies have directed attention to sport 
socialization before six years of age .Buss et al 
(1980) also examined preschool activity related to 
personality across ages using the California Child Q 
Set (CCQ). In 129 preschool children (65 boys and 
64 girls) at ages 3, 4, and 7, they found activity level 
related substantially to a set of interpersonal 
attributes as well as to an expected set of motoric 
attributes. They also found active children to be less 
shy, more assertive and aggressive, and less 
compliant than their less active peers, active children 
to be relatively uninhibited, restless and generally 
under-controlled and self–esteem and social skills 
improved (Buss et al., 1980). With regard to the 
effectiveness of physical activity in increasing social 
skills and decrease behavior problems in children, 
suggest that more facilities and adopt the appropriate 
methods, the possibility of doing sport programs for 
kindergarten be provided. Furthermore, one solution 
is to improve professional preparation and in service 
training for practicing teachers by providing 
information about strategies for planning sport. And 
also suggest that different kinds of sport exercises 
such as dancing, swimming, and football, could be 
involved in such programs instead of gymnastics 
skills.  
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Abstract: Congenital heart defects (CHDs) are among the most common birth defects.  The majority of CHDs are 
polygenic diseases affected by both genetic and environmental factors.  Identification of the candidate genes in 
folate metabolism has suggested that the 677C→T polymorphism in the Methylenetetrahydrofolate reductase 
(MTHFR) gene may be particularly associated with the risk of CHDs. The objective of this study was to investigate 
the effect of MTHFR 677C→T locus polymorphism as a risk factor for cardiac septal defects (CSDs). Forty- two 
patients and 90 age and sex matched infants as control group were investigated.  Eleven (26.2%) patients presented 
with isolated atrial septal defect, (ASD), 18 (42.9%) with isolated ventricular septal defect (VSD), 8(19%) with 
combined ASD+VSD, and 5 (11.9%) with atrioventicular canal (AV) canal. The investigation of MTHFR 677 C→T 
polymorphism was determined using polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP). The resulting odds ratio (OR) for patients carrying MTHFR C677T mutation was 1.8 (95% CI 0.86-3.84, x2 
=1.48, p = 0.11) compared to the control and the OR for MTHFR 677CT genotype for patients was 2.13 (95% CI 
0.97-4.69, x 2 =3.63, p = 0.06) attaining only marginal significance compared with TT and CC genotype in control. 
Patients with AV Canal showed significantly (p = 0.007) higher percentage of CT genotype (OR 1.19 95% CI 1.0-
1.4) when compared with control. Patients with combined   ASD and VSD showed significantly (p =0.05) higher 
percentage of CT genotypes (OR 4.68 95%CI 1.03 -21.31) when compared to the control. In conclusion we suggest 
MTHFR 677CT genotype as a risk factor for AV canal and combined ASD + VSD, and because of the strong 
relation of this enzyme with folic acid we recommend preiconceptional folic acid supplementation and food 
fortification which might decrease CSDs in Egypt.  
[Omneya I Youssef and Ghada M El Sayed.  MTHFR 677 C→T Polymorphism and the Risk of Cardiac Septal 
Defects: A Pilot Study. Life Sci J 2012;9(4):4272-4275]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 638 
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1. Introduction 

Congenital heart defects (CHDs) are common 
birth defects with a prevalence of confirmed defects of 
approximately 1:100 living births (1). 

CHDs mainly result from incomplete 
development of the heart during the first 6 weeks of 
pregnancy. Most CHDs are thought to be of a complex 
multifactorial origin, with one or more alleles at a 
number of loci interacting with environmental factors 
(2).  

The most prevalent heart disease in infants and 
children are atrial septal defect (ASD), ventricular 
septal defect (VSD), patent ductus arteriosus (PDA) 
and other types (3).  

Observational studies have demonstrated an 
association between periconceptional use of 
multivitamins containing folic acid, and CHDs, both 
conotruncal and other heart defects. Additional 
support for the importance of folate in CHD risk was 
provided by Hernandez-Diaz et al., (4) their study 
showed that periconceptional intake of medication 
acting as folic acid antagonists, doubled the risk for 
CHDs.  

The protective effect of periconceptional folate 
on CHD has led to the search for candidate genes 

involved in its metabolic pathway.  
Methylenetetrahydrofolate reductase (MTHFR) is a 
promising candidate because it is a regulating key 
enzyme for the availability of active folate by 
catalyzing the reduction of 5,10-
methylenetetrahydrofolate into 5-
methyltetrahydrofolate. Reduced MTHFR activity 
results in a decreased availability of 5-
methyltetrahydrofolate for the remethylation of 
homocysteine to methionine. The MTHFR 677C→T 
polymorphism results in a thermolabile enzyme with 
reduced activity (5). 

Studies regarding MTHFR 677C→T 
polymorphism in relation to CHD have yielded 
conflicting conclusions.  Junker et al., (6) were the first 
to suggest an association between the incidence of 
CHDs and MTHFR 677C→T polymorphism. The 
authors observed a higher frequency of the 677TT 
genotype versus the combined group of CT and CC 
genotypes among children (n=114) with a CHD, 
compared with 228 controls. On the other hand, Storti 
et al., (7) did not observe any association between any 
fetal MTHFR genotypes (n=103 versus n=200 
controls) and the risk of conotruncal heart defects.  
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The objective of this study was to investigate the 
effect of MTHFR 677C→T locus polymorphism as a 
risk factor for cardiac septal defects (CSDs). 
 
2. Subjects and Methods 
A. Subjects 

From June 2009 to June 2010 all patients 
presented to the outpatient clinic of Demerdash 
pediatric hospital,   Ain Shams University with CSDs 
were enrolled in the study.  Patients with any genetic 
or chromosomal disorders that may affect the heart 
including Down syndrome (DS), patients with any 
congenital cardiac abnormalities other than CSDs, 
infants with prenatal history of maternal diabetes, 
hypertension, and patients with history of exposure to 
chemicals irradiation or pesticides were excluded.  
The study population remaining for analysis was 42 
patients, median age 1.5 months (range 20 days to 1 
year), including 24 males (57.1%) and 18 females 
(42.9%).  Eleven (26.2%) patients presented with 
isolated ASD, 18 (42.9%) with isolated VSD, 8(19%) 
with ASD+VSD, and 5 (11.9%) with AV canal (Table 
1). 

 In all cases, diagnosis was confirmed by 
cardiovascular specialist with classical clinical 
manifestation and standard imaging procedure (M 
mode,2D ,colour ,pulsed continuous wave 
echocardiography using VIVIDE9Vingmed Horten, 
Norway).  

From the same hospital 90 age and sex matched 
apparently healthy infants were selected as a control 
group. The study was approved by the ethical 
committee of the institute and informed consent was 
obtained from all mothers.    

In groups, patients and controls, information on 
maternal use of folate or multivitamins, consanguinity, 
family history of CHD was obtained (Table 1). 
B.  Blood sampling and genotype analysis for 
MTHFR 677 C→T polymorphism: 

Two ml blood was drawn into EDTA treated 
tubes for analysis of MTHFR 677 C→T 
polymorphism (known as c.677 C>T, rs 1801133, 
p.Ala 222-val). Genomic DNA was extracted using 
QIAampl DNA extraction kit (Cat#51104) and 
genotyping was performed by (PCR-RFLP) method 
reported by Frosst et al. (8). 

Two primers were used for analysis; MTHFR F: 
5-TGA AGG AGA AGG TGT CTG CGG GA-3 and 
MTHFR R: 5- AGG,ACG GTG CGG TGA GAG TG 
-3. One μL of genomic DNA was amplified in a 50 µl 
reaction volume containing 5 μl of 10X buffer 
containing KCl and (NH4)2SO4 , pH=8.7, 1.5mM 
MgCL2, 0.2mM each dNTPs, 0.4 µM primers, and one 
unit of Taq DNA polymerse enzyme (Qiagen, 
cat#20123). PCR reaction consisted of initial 
denaturation at 94°C for 150 seconds followed by 35 

cycles at 94°C for 30 seconds, 57°C for 60 seconds, 
72°C for 120 seconds and a final elongation step at 
72°C for 3 minutes. PCR product of 198bp was 
analyzed on 1.5% agarose gel electrophoresis. 20 μl of 
PCR product was mixed with 10 units of Hinfl 
(Promega, Madison) enzyme and incubated at 37°C 
overnight incubation. The substitution creates a Hinfl 
recognition sequence that digests the 198bp into 175-
bp and 23-bp. The MTHFR 677CC genotype had only 
one band: 198 bp, 677CT genotype had three bands: 
198 bp, 175bp and 23 bp, and TT homozygote had 
two bands: 175 bp and 23 bp. 

To ensure quality control, the presence of C→T 
polymorphism was performed with blinding to case-   
control status, non-template control and 
positive/amplification genotype control was included 
within each experimental run. Ten percent sample 
cases and controlled was genotyped twice and 
reproducibility was 100%.   
Statistical analysis 

Quantitative variables were reported as mean ± 
Standard Deviation (SD) number or frequency, 
median and range, and qualitative variables as number 
and percentage. The significant level was set at 0.05.  
Genotype frequencies in patients and controls were 
compared by x2-analysis or fisher exact test. The 
genetic risk on CSDs was assessed by the calculation 
of Odds ratio (OR) with corresponding 95%- 
confidence intervals (CI) and correlation coefficient 
tests were performed. All statistical analyses were 
performed using Statistical Package for Social Science 
(SPSS) program (version (16).   
3. Results 

The resulting (OR) for patients carrying MTHFR 
677 C→T mutation was 1.8 (95% CI: 0.86-3.84, x2 
=1.48, p = 0.11) compared to control and the OR for   
CT genotype for patients was 2.13 (95% CI: 0.97-
4.69, x 2 =3.63, p = 0.06) attaining only marginal 
significance compared with TT and CC genotype in 
controls (Table 1). 

The frequency of CT genotype was significantly 
(P= 0.007) higher in patients with AV canal, (OR 1.19 
95% CI 1.0- 1.41) when compared with the control 
group. They also showed higher (P=0.33) percentage 
of TT genotype but they did not achieve significance 
(OR 0.32 95% CI 0.24 - 0.44) (Table 2).  

Patients with combined   ASD and VSD showed 
significantly (P=0.05) higher percentage of CT 
genotypes (OR 4.68 95%CI 1.03 - 21.31) when 
compared to the control but they did not showed any 
TT genotype (Table 2).  

There was no statistical significant difference 
between male and female patients, history of 
consanguinity and family history (FH) as regards 
distribution of  MTHFR C677T mutation (P = 0.63,  
0.71 and 0.99 respectively). 
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None of the mothers of our patients had 
preiconceptional folic acid supplementation, vitamin 
supplements containing folic acid or eating food 

fortified with folic acid and Egypt is a non-folate 
fortified-country.  

 
Table (1): Characteristics of patients with CSDs 

  
Cases 

N % 

Sex 
Male 24 57.1 

Female 18 42.9 

Consanguinity (32) 
-ve 21 65.6 
+ve 11 34.4 

FH (31) 
-ve 26 83.9 
+ve 5 16.1 

MTHFR GENOTYPE 
CC 22 52.4 
TT 2 4.8 
CT 18 42.9 

CSD 

ASD 11 26.2 
VSD 18 42.9 

ASD+VSD 8 19.0 
AV canal 5 11.9 

FH, family history; CSD, cardiac septal defects;ASD, atrial septal defect; VSD ventricular septal defect; AVC, 
atrioventricular canal   
 
Table 2:  Distribution of MTHFR genotype in patients with different types of cardiac septal defect  

 
MTHFR genotypes 

Cardiac septal  defects Control 
ASD 
N=11 

VSD 
N=18 

ASD + VSD 
N=8 

AV canal 
N=5 

MTHFR 677TT 0 1(5.6%) 0 1(20%) 9 (10%) 
MTHFR 677CT 3(27.3%) 5(27.8%) 5(62.5%) 4(80%) 21(24.1%) 
MTHFR 677CC 8(72.7%) 12(66.7%) 3(37.5%) 0 60(63.3%) 
MTHFR 677 CT/TT 3(27.3%) 6(33.4%) 5(62.5%) 5(100%) 30(34.1%) 

FH, family history; CSD, cardiac septal defects; ASD, atrial septal defect; VSD ventricular septal defect; AVC, 
atrioventricular canal   
 
4. Discussion: 

This pilot study was conducted on the basis of 
the hypothesis that 677TT and 677CT genotype in the 
MTHFR gene has an impact on emberyonal 
development of children and infants with CSDS. 
Consistent with this hypothesis, the frequency of  
MTHFR 677CT genotype was significantly higher in 
patients with AV canal and patients with combined 
ASD and VSD compared to healthy controls in this 
study. This observation was in agreement with 
previous studies (3, 6, 9-11).  

On the other hand, some studies (7, 12-14), revealed 
negative results and did not observe an association for 
fetal and/or maternal MTHFR 677C→T 
polymorphism with different CHDs. However, some 
of these studies were heterogeneous with regard to 
heart defects or were performed in countries where 
fortification of flour and other enriched grain products 
with folic acid has been compulsory. In this study we 
have investigated the estimate risk of one type of 
CHD, (CSDs) for MTHFR 677CT and MTHFR 

677TT genotypes in a non-folate fortified-country, 
Egypt.   

 MTHFR 677C→T homozygous genotypes (TT) 
and possibly the heterozygous mutant genotypes (CT) 
are more likely to be related to CHD risk in the 
absence of periconceptional folic acid 
supplementation. Such an interaction was found by 
van Beynum et al., (11) for the maternal MTHFR 
677C→T polymorphism in relation to CHD when the 
mother did not take folic acid periconceptionally. The 
maternal MTHFR 677CT and TT genotypes in 
combination with no use of periconceptional folic acid 
supplements were associated with, respectively, a 
three-fold (OR 3.3 95%CI 1.46– 7.32) and six-fold 
(OR 6.3 95%CI 2.32–17.27) increased risk for 
conotruncal heart defects in offspring (11). 

Previous studies have demonstrated that mothers 
with the mutation could have a functional folate 
deficiency even if folate levels are low-normal or 
normal. In such patients, a superanormal plasma folate 
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level achievable by high dose folate supplementation 
might be needed to prevent birth defects (15).  

Whether the detrimental effect on the developing 
emberyo is related to the polymorphism in the fetal or 
in the maternal genotype or both, in the current study, 
all mothers did not use preiconceptional folic acid 
supplementation which supports the role of gene-
environment interaction in a non-folate fortified-
country like Egypt and the increase in risk for having 
offsprings with CSDs.  

To conclude, we suggest MTHFR 677CT 
genotype as a risk factor for AV canal and combined 
ASD + VSD, and because of the strong relation of this 
enzyme with folic acid we recommend 
preiconceptional folic acid supplementation and food 
fortification which might decrease CSDs in Egypt.  

 However, cardiac development is a very 
complicated process involving expression of many 
genes at different times, space and order and our 
conclusion is hindered by the small sample of children 
in each septal defect which might lower the statistical 
power of the study. We acknowledge that these results 
could be false positive and further studies with a 
larger cohort are warranted to enable a definite 
conclusion on the MTHFR 677 C→T polymorphism 
and CSDs. Nevertheless, we recommend 
periconceptional intake of multivitamin supplements 
that contain folic acid which may reduce the risk of 
congenital cardiovascular defects in offspring.  
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Abstract: Introduction :Diabetes is the most common chronic diseases in addition to creating disability and 
reduced quality of life for many patients, costs to patients and their families and the community to enter .Major 
disruption in Type II Diabetes: Role of insulin resistance and secretion is abnormal is that the role and importance of 
the role of insulin resistance in insulin secretion disorder created by the disease and various complications such as 
cardiovascular complications, diabetic foot, and kidney failure is identified .The present study surveyed the impact 
aerobic activities selected eight weeks on glycosylated hemoglobin (HbA1c), plasma insulin levels, insulin 
resistance Peltry c and type II diabetes women . Methods :Type of applied research and methods, semi-empirical. 
Among the 800 female patients with diabetes type II, 30 patients with diabetes type II with age range 40 to 60 year 
range blood sugar between 150 to 250 mg per dL were selected randomly and divided into two group as control and 
empirical groups. Selected activities include eight weeks of aerobic exercise for three sessions per week and each 
session for 50 minutes with intensity of 60 to 70 percent maximum heart rate on the bike and the treadmill was 
power meter .Before exercise after 12 hours fasting subjects of both groups value 10 ml blood was taken from the 
elbow vein. Bloodletting second time after eight weeks of aerobic activity, such as the first step was taken. In 
analyzing data from paired t test was used .Significant level in this study p≤05 is. Results :Selected aerobic exercise 
on glycosylated hemoglobin hba1c Peltry plasma insulin concentration c and create meaningful change. But in 
reducing insulin resistance was not significant . General conclusions : Exercise intensity% 60% 70 HRR in type II 
diabetes increases in plasma insulin concentration and decrease glycosylated hemoglobin Peptide c (HBA1C) is. 
Diabetes experts are so that the exercise as complementary therapy along with drug treatments to use. 
[Seyed Mahmoud Hejazi, Mahmoud Soltani, Masoud Zare, Salehe Nornematolahi, Farnaz Aminian. Effect of 
Aerobic Exercise on HbA1C, Serum Insulin Level, C-peptide and Insulin Resistance in Middle-Aged Women 
with Type II Diabetes. Life Sci J 2012;9(4):4276-4279]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 639 
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Introduction: 
 Although researchers precisely do not know 

how diabetes type 2 develops, there are three 
important related risk factors including hereditary, 
obesity and age. Controlling factors such as age and 
race is impossible, but obesity- the third risk factor in 
diabetes- is partially controllable. Based on World 
Health Organization and International Diabetes 
Federation (IDF) reports, diabetic patients across the 
world are near to 240 million people and in 2025 will 
increase to more than 3000 million people. In future 
decades more than ¾ of all cases will be living in 
developing countries. Based on Iran’s statistics there 
is 2 million diabetic patients between 25-64 years old 
in our country. 

 Recent studies in Swiss and England 
showing considerable increase in diabetes between 
young people and its reason is not obvious now. 
Though remarkable progresses in medicine, curing 
this disease is not possible and its various 
complications such as cardiovascular complications, 
diabetic foot, renal failure and impotency put heavy 

financial pressure on patients and healthcare system 
and cause various problems in patients’ lives (1). But 
there is a difference between diabetes type 2 and 
other diseases; patient's role in recognizing, 
controlling and preventing from possible 
complications is more than a professional physician 
(2). 

 For healthy living, a diabetic patient should 
measure his/her blood glucose level continuously, 
having appropriate nutrition and regular exercise. 
Exercise cause fitness, body flexibility, increase 
muscle tone, improving heart and lung function; also 
help keeping body weight which can relate to 
beneficial changes in insulin sensitiveness. 

 Nowadays, we want to know if continuous 
exercise in long term can prevent from or delay 
developing diabetes type 2 in high risk people or at 
least controlling it. The most important disorder in 
developing diabetes type 2 is insulin resistance and 
its abnormal secretion, most studies emphasized that 
the role and importance of insulin resistance in 
developing this disease is more than abnormal insulin 
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secretion (1). As few researches have done about 
effect of aerobic exercises on insulin resistance, 
serum insulin level, blood glucose level, C-peptide 
and HbA1C in diabetes type 2 in Iran, we are trying to 
find if selected aerobic exercises for 8 weeks can 
improve HbA1C, serum insulin level, C-peptide and 
insulin resistance in diabetic type 2 middle-aged 
women. HbA1C showing the percent of combining 
blood glucose with hemoglobin in last 2-3 months 
and high level of it indicates blood glucose average in 
recent 2-3 months was more (1). 

 C-peptide has no known biological activity, 
but always its quantitative level of production and 
secretion is equal to insulin level (3). At first, insulin 
produces as a one chain peptide calling pre-
proinsulin, in secreting granules of beta cells divides 
with a 31 amino acid enzymes calling C-peptide and 
converts to proinsulin (1, 4). Insulin resistance is a 
significant sign in obese non- independent insulin 
diabetic patients. Insulin resistance is when blood 
insulin level is normal or even increased, but body 
does not response appropriately to insulin; in other 
word, insulin resistance is the cell disability to 
responding to insulin and blood glucose reduction 
(5). 

 Insulin is an anabolic hormone producing 
from beta cells of Langerhans Island of pancreas; this 
hormone is a small protein playing important role in 
storing excessive energy (1, 4). Bruce et al (2004) 
assessed insulin sensitiveness after exercise in 
diabetic type 2 patients. Their findings showed fast 
blood glucose is reduced but not significant, though 
the reduction of serum insulin was significant. Frick 
and Henricson (2005) assessed the effect of exercise 
and fatty acid antioxidant on treatment of insulin 
resistance in diabetes type 2 patients; finding showed 
exercise improved insulin function in transporting 
glucose into body muscles (6). 

 Trawani et al (1984) studied the effect of 
regular exercise on VO2 Max, blood glucose control, 
glucose tolerance and insulin sensitiveness in 
diabetes type 2 patients. Their plan was consisted of 
60 minute exercise for 6 weeks with 50-60% VO2 
Max, which improved insulin sensitiveness by 15% 
(7). Ritman et al (1984) studied the effect of exercise 
on glucose homeostasis in diabetes type 2 patients. 
Their plan included 20-40 exercise, 5-6 times per 
week for 6-10 weeks with 60-90% VO2 Max. 
Findings have shown there is an invert relation 
between aerobic ability and HbA1C and Glucose 
tolerance test (8). 

 Ronma et al (1986), in their study with the 
purpose of assessing the effect of long term physical 
activity on metabolic control in diabetes type 2 
patients, have shown there was significant difference 
between exercise and control group HbA1C after 4-5 

months (9). Ewin (2000) assessed the relationship 
between appropriate physical activities level and 
stability of insulin level in women aged 40-83 years 
old. Findings showed physical activity induced 6.6% 
reduction in insulin level (10). 
Materials and Methods: 

 The purpose of this study is assessing the 
effect of selected aerobic activities for 8 weeks on 
serum insulin level, C-peptide, HbA1C and insulin 
resistance in middle-aged women with diabetes type 
2.This is a practical study and considering the study’s 
limitations has designed semi-experimental which 
includes pre-test and post-test in two control and 
experimental groups. 

 From 800 women with diabetes type 2 
referring to Shahid Bahonar’s diabetes clinic in 
Kerman, 30 patients 40-60 years old with diabetes 
type 2 which their blood glucose was between 150-
250 mg/dl have chosen and randomly assigned to two 
control and experimental groups. After physical 
assessment, patients voluntarily participated in two 
groups. Based on previous scheduled program and 
considering necessarily important factors about diet, 
physical activity and any disease before beginning 
exercise, patients have gone to laboratory at 8-10 
a.m. They should be NPO for 12 hours and didn’t 
have intense physical activity for 24 hours before the 
blood sampling. 

 In laboratory 20 ml blood had taken form 
elbow’s vein of each patient in a sample tube 
containing anticoagulant, for separating serum from 
the sample, tubes put in a HeHICH-Rotina35 
centrifuge made by Germany. Data from blood 
samples and patients before and after 8weeks aerobic 
exercise analyzed. In order to describe data we used 
descriptive statistics including mean and frequency 
charts and tables, and as the data were normal we 
used paired t-test for testing hypothesis. Data analysis 
and charts were done with SPSS and Excel software 
and in this study the significant level was p<0.05. 
Results: 

 Selected aerobic exercises has significant 
effect on HbA1C (p<0.029), serum insulin 
concentration (p< 0.005) and C-peptide (p<0.007) of 
patients with type 2 diabetes. But has no significant 
effect on insulin resistance in diabetic patients (p= 
0.969). 

 
Table 1: Comparisons of HbA1C (%) mean 
differences in patients with diabetes pre and post-test 

Groups Stage Mean±SD Mean difference±CV t-test 

Control 
Pre-test 8.68±1.53 

0.46±232 
t=-1.988 
p<0.029 

Post-test 8.69±1.48 

Experimental 
Pre-test 8.33±1.50 
Post-test 7.88±1.31 
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Table 2: Comparisons of serum insulin (ulu/ml) mean 
differences in patients with diabetes pre and post-test 

Group Stage 
Mean ± 

SD 
Mean difference ± CV It-test 

Control 
Pre-test 10.26±8.25 

7.46±2.65 
t=2.816 
p<0.005 

Post-test 13.66±9.33 

Experimental 
Pre-test 8.77±5.05 
Post-test 19.63±9.92 

 
Table 3: Comparisons of C-peptide (ng/ml) mean 
differences in patients with diabetes pre and post-test 

Group Stage Mean ± SD Mean difference ± CV t-test 

Control 
Pre-test 2.22±0.39 

-0.33±0.128 
t=-2.613 
p<0.007 

Post-test 2.19±0.43 

Experimental 
Pre-test 2.31±0.60 
Post-test 1.95±0.58 

 
Table 4: Comparisons of insulin resistance mean in 
patients with diabetes pre and post-test 

Group Stage 
Mean ± 

SD 
Mean difference ± CV t-test 

Control 
Pre-test 4.86±2.61 

2.26±1.55 
t=1.959 
p<0.969 

Post-test 6.30±3.31 

Experimental 
Pre-test 3.80±1.82 
Post-test 7.51±3.51 

 
Discussion: 

 Aerobic exercises induced HbA1C decrease 
and this reduction in exercise group in comparison 
with the group without exercise was significant. 
When the level of blood glucose increases, enters into 
red blood cells easily and binds to hemoglobin in an 
irreversible, non enzymatic reaction. Due to the real 
half-life of red blood cells (30-35 days) and 
theoretical half-life of them (60 days), blood level of 
glycosylated hemoglobin is the marker of average of 
blood glucose in last 1-2 months and its level in 
patients with diabetes could become 2-3 times more 
than the normal level. 

 Glycosylation rate of young red blood cells 
which circulating in blood for a short time is less than 
older red blood cells and the reaction of glucose with 
hemoglobin in first 30 days of their lives is more than 
next 90 days; and more the level of blood glucose, 
more the glycosylation rate and HbA1C.  

 Findings of this study showed after 2 
months aerobic exercise the level of HbA1C 
decreased significantly, as the natural life of red 
blood cells for carrying glucose is 30-35 days and the 
blood glucose level of diabetic patients changing, so 
the level of HbA1C, insulin resistance and serum 
insulin can change. Ronnemaa et al (1986) declared 
aerobic exercises with VO2Max 70% in a 4 months 
period could decrease HbA1c (9). 

 Studies showed that HbA1C is the main 
marker of retinopathy progress in diabetic patients 
and with 10% decrease of its level (8% to 7.2%) the 
risk of retinopathy progress will decrease 43-45%. 

Therefore, exercise can decreases glycosylated 
hemoglobin and the risk of retinopathy in patients 
with type 2 diabetes. 

 In this study, there was significant 
difference between the decreased level of HbA1C in 
exercise group and control group. Findings of our 
study is the same as Ronnemaa et al, Shahlakan et al, 
Ustiupa et al, Mayorana studies (3, 5, 9, 11). Results 
showed aerobic exercise has significant effect on C-
peptide and insulin concentration and insignificant 
effect on insulin resistance in patients with type 2 
diabetes. Both insulin dysfunction (insulin resistance) 
and insulin secretion are inducing diabetes type 2. In 
insulin resistance the ability of up taking blood 
glucose and restoring it by liver and muscles 
decrease. 

 In response to insulin resistance, secretion of 
insulin increases to save the normal glucose 
tolerance. Primary the insulin secretion defect is mild 
and selectively is due to glucose, but it's normal in 
response to other stimulating factors of insulin 
secretion like amino acid. The insulin secretion 
defect progresses and causes insulin insufficiency. 
Results of our study showed serum insulin 
concentration after 8 weeks aerobic exercise 
increased. 

 Because the exercise intensity was not 
enough to use the insulin related glucose, it must be 
taken energy from fat tissue, so the level of serum 
insulin increased. declared aerobic exercises for 12 
weeks caused serum insulin increase and the level of 
insulin secretion in response to insulin resistance 
increase to maintain the normal glucose tolerance. By 
increasing the quantity and function of some hepatic 
enzymes in glycolysis reactions of liver, insulin 
increase the usage of glucose and indirectly prevent 
glucose release in blood. On the other hand, by 
decreasing the function of hepatic glucose 6- 
phosphatase, insulin avoids glucose release. 

 In this study, there was significant 
difference in the level of serum insulin increase 
between the exercise group and the group with no 
activity. Our results is the same as Poirier study and 
different with Ronnemaa study (2, 9). At the same 
time of increasing insulin secretion, the concentration 
of C-peptide decreased significantly. Decrease of C-
peptide concentration which is related to decrease of 
fat, showing the increase of insulin secretion in beta 
cells. 

 
Conclusion: 
 In this study, insulin resistance increased 
whereas serum C-peptide decreased. These findings, 
C-peptide decrease and insulin resistance increase 
after 8 weeks aerobic exercise, shows the up taking 
and responding to insulin by cells inclined. In result 
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insulin resistance increases that could be because of 
the short period of study and possibly the increase in 
insulin sensitiveness is related to insulin binding 
capacity to muscle' cells receptors. Therefor, needs 
more insulin for up taking excess glucose in blood  
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Abstract: Background and objectives: Multiple Sclerosis is a chronic and debilitating disease of the nervous 
system that destroys the central nervous system myelin. The experimental evidence demonstrated the positive effects 
of physical activity on reducing the symptoms of MS patients The purpose of this study was to assess the effect of 
aquatic aerobic exercise for two months of endurance training on the water was walking in female multiple sclerosis 
patients. Methodology: This study was a quasi-experimental research that the subjects were 40 female multiple 
sclerosis patients in Mashhad. Sampling method was simple randomized. They were randomly assigned into two 
groups; one control group with 20 subjects and one experimental group with 20 subjects. The training program was 
implemented on the experimental group for 8 weeks, 3 sessions per week at the intensity of 50-60% maximum heart 
rate. Walking endurance was measured with a 6 minutes' walk test in pre-test and post-test. Data were analyzed by 
independent t-tests with using SPSS 16. Results: No significant difference in walking endurance between the two 
groups were observed in pre-test step; but there was significant difference in mean of walking endurance between 
the two groups in post-test step (p<0.001). Conclusion: Aquatic aerobic training increases walking endurance in 
multiple sclerosis patients. Based on the present finding, the therapists may use aquatic aerobic training as a 
supplementary treatment beside medications for the multiple sclerosis patients. 
[Seyed Mahmoud Hejazi, Mahmoud Soltani, Salehe Nornematolahi, Masoud Zare, Saman nejatpour. The effect of 
aquatic aerobic training on endurance walking in Multiple Sclerosis patients. Life Sci J 2012;9(4):4280-4283]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 640 
 
Keywords: Multiple Sclerosis, aquatic aerobic training, endurance walking 
 
Introduction 
 Multiple sclerosis (or M.S) is a chronic 
progressive autoimmune disease of the central 
nervous system that affects the brain and spinal cord 
and characterized by destruction of myelin in nerve 
cells and scar formation (1) and causes dysfunction in 
conduction neurological and electrical flows (2). 
After the trauma disease, it is the second cause of 
neurological disability in young and middle-aged 
people. The main cause of this disease is unknown (3, 
4). MS disease mainly is common among young 
adults between 40-20 years old and is common 
among women almost twice men (5). About 3 million 
people in the world and almost 40 thousand people in 
Iran are infected to this disease (5).  
 Variety of MS symptoms is depend on an 
area of the central nervous system that is affected and 
it’s different in patients including loss of function or 
sensation of limbs, general fatigue, muscle weakness, 
numbness, movement disharmonic and loss of 
balance, stiffness, pain, depression, autonomic 
dysfunction, cognitive dysfunction, mood swings, 
problems with vision, slurred speech and tremor. 
Fatigue is the most common and most debilitating 
symptoms of M.S (8 and 9). Melagelu and his 
colleagues have stated that all MS patients have 
complained of fatigue (10). According to the 

National MS Society of America Strod suggests that 
fatigue in MS, is because of the lack of physical and 
mental ability (9). Fatigue has negative effects on 
performance, attention and concentration, playing 
role and quality of life (10) and decreases life 
satisfaction (11). In addition, increased depression 
and limited physical abilities lead to or worsen other 
symptoms of MS (12). Several studies are done on 
the effect of endurance exercise on gait in patients are 
infected by MS. Woods done a long-term exercise 
training program on water on two MS patients and 
improvement in muscle endurance and gait was 
observed (13). Also, Cliff and Eshberon have done 
aquatic aerobic training during 12 weeks on eight 
patients who are infected by MS that its results 
showed significant improvement in walking 
endurance time (14). 
 Danny and Speldiany et al have studied on 
effects of an aquatic aerobic training during 8 weeks 
on 12 MS patients and significant difference in 6-
minute walk test was observed (15). Currently, MS is 
not a eradicate cure and most available treatments, 
decrease symptoms or slow the progression of 
disease. Thus, timely detection and diagnosis of this 
disease and controlling severe effects and 
uncontrolled development largely prevent it (16). 
According to positive effect of physical activity on 
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MS patients, researchers have been attracted to this 
subject that exercise executive selected in water for 8 
weeks to help reduce the symptoms and effects of 
endurance training on walking in MS patients should 
be tested and amount of selected exercises in water, 
walking endurance in MS patients should be 
specified.  
 
Materials and Methods: 
 Current study is a quasi-experimental study. 
The statistical sample included 100 MS patients that 
neurologists diagnosed MS in them and all of them 
are under medical treatment and have medical 
records in one of the private treatment centers in 
Mashhad. The sample size for each group was done 
based on studies results and using comparison 
average formulas, 40 people were calculated. 
Subjects have been chosen using available non 
probability sampling and based on purpose and then 
divided into two control (n=20) and experimental 
(n=20). 
 For implementing study, patients came 
together in the desired location 2 days before starting 
a training program and after description on how to 
exercise, exercise intensity and number of repetitions 
per session have discussed and then experimental and 
control groups participated in pretest. At this stage, 
testing physical disability scale developed by expert 
neurologists using krotozkeh questionnaire for 
physical disability scale was recorded and measured 
and to measure walking endurance, 6-minute walk 
test was used. The result data was recorded in pretest 
table. Experimental group exercise program for a 
period of aquatic aerobic training was done 3 times a 
week for 8 weeks and 50 to 60 percent of maximum 
heart rate was applied. Exercise intensity was 
controlled using heart rate meter during the exercise. 
After completion of the training period (8 weeks or 
24 sessions) at post-test, walking endurance was 
retested and the results were analyzed. It should be 
noted that both groups during exercise, consumed 
drugs. Krotozkeh developed questionnaire for 
physical disability specifies degree of disease. The 
questionnaire measures scenarios and various 
functions of the central nervous system include 
pyramidal tract function, cerebellar tract function, the 
function of the brain stem pathways, the function of 
sensory pathways, intestinal tract and bladder 
function, performance of visual way and brain 
function. The comparison will give a score between 
the 10-0 for the disease MS (depending on the 
amount of damage to the central nervous system). 
The more damage, the more score. Physical disability 
test developed by Krotozkeh has been normalized in 
Iran (17). To analyze data, for comparison of the 
original variables (amount of walking endurance) 

Mann-Whitney test and independent t test were used. 
Level chosen to indicate a significant difference is 
5%. For data analysis software SPSS version 16 was 
used.  
 
Results 
 According to Table 1, the mean age of 
subjects was 80/33 years in the control group, 
compared to 40/30 years for control group and 20/37 
years for group. The mean duration of the disease in 
both groups was 7 years and the mean age at onset in 
subjects was 30/27 years. 7/36% of participants were 
single, 3/53% married and 10% divorced. 37.5% of 
the subjects used AVonex, 7.5% Rebif and 55% 
Betaferon. Selected aquatic aerobic training on the 
water has water has a significant effect on endurance 
walking of MS patients. Table 2 shows statistical 
parameters of endurance walking variables in two 
groups according to the pre-test and post-test. 
 As can be seen, the overall mean and 
statistical variables into two groups (control and 
experimental), walking endurance in pre-test is a 
little different. According to P value of the ANOVA 
test, the result is that the variance in the experimental 
and control groups before the training is different. 
Thus, the independent t-test was also used with 
unknown and different variance. The results of these 
tests are presented in Table 3. 
 Since the significant level of test or P value 
is equal to 0.958, the difference between walking 
endurance in these two groups is not significant and 
experimental and control groups in terms of 
endurance are walking in the same situation. In the 
control group, P=0.268 and the experimental group, 
P=0.001. Therefore, the control group has been not 
showed a significant difference between pretest and 
posttest in walking endurance, while in experimental 
group the difference in error of 0.05 is significant. 
Accordingly, it can be concluded that endurance 
training significantly increased endurance walking in 
the experimental group and these trainings have 
increased average of endurance walking in this group 
to 53.867 m and have improved walking endurance in 
MS patients. Another limitation of this study was the 
distribution of the age range between 20 to 40 years. 
Factors such as nutrition, mental problems and family 
problems, drug type, type of MS, disease duration, 
and lack of cooperation in some cases are the 
constraints that are considered. Most studies, 
including the results of this study suggest that 
exercise is essential for maintaining the strength and 
tone muscles and joint movements.  
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Discussion 
 Due to sedentary in MS patients, this study 
has done with the aim of study on overall effect of 
aquatic aerobic training in water on endurance 
walking in MS patients. Physical disability scale 
developed in the range of 1 to 6 (EDSS). This 
distribution is the limitations of this study. Another 
limitation of this study was the distribution of the age 
range between 20 to 40 years. Factors such as 
nutrition, mental problems and family problems, drug 
type, type of MS, disease duration, and lack of 
cooperation in some cases are constraints that are 
considered. Most studies, including the results of this 
study suggest that exercise is essential for 
maintaining the strength and tone muscles and joint 
movements. In addition, for the patient's physical 
health, functional status, quality of life and feelings 
can be helpful. The benefits of regular aquatic 
aerobic training in MS patients include increased 
ability, improved mood, increased endurance and 
muscle strength and ability to perform tasks of daily 
living (18). Exercising in water has tremendous value 
because it increases level of physical fitness. Since 
the weight of these patients is substantially reduced 
in the water, water resistance can balance patient 
body. One of the basic problems in these patients 
during exercise is to increase body temperature and 
by increasing temperature, disturbance causes on 
neural signals and it changes patient's condition and 
increase their inability. Water has the property that 
prevents an increase in body temperature. It also 
increases the supply of oxygen to the brain to 

increase and maintain strong muscles, increase and 
maintain range of motion, muscle control 
development, reduce muscle tightness and stiffness, 
increased quality of life and well being, enhance 
balance and more energy and vitality (13).  
 Selected aquatic aerobic trainings in the 
water have a significant effect on endurance in MS 
patients This result is consistent with the results of 
Woods’ study that was training in the water as a 
long- time training and its results was to improve 
muscle strength and endurance (13) and results of 
Diblots’ study that was a resistance training and 
aquatic aerobic training program continuative 3 times 
per week for 8 weeks on 37 MS patients and had 
significant effect on leg strength (19) and results of 
Sozan Stitoli et al study that was a training program 
for 6 weeks on MS patients and improved walking in 
patients relatively (20). It can be noted that the reason 
was that the duration of the selected training program 
so that activities can substantially increase their 
walking endurance levels and is consistent with the 
results of Marie Roger studies (21). The reason could 
be that exercise intensity varied with each other. 
 
Conclusion 
 Aquatic aerobic training in the water can 
help MS patients to strength their muscles and 
increase their walking endurance. Therefore, 
according to the positive effect of these trainings, the 
experts can use these trainings as a complementary 
treatment for MS patients  
 

Table 1- Frequency in patients with Multiple Sclerosis according to age, disease duration and age of onset 
Groups Age (years)  

Standard deviation ± Average 
Disease duration (years) 
Standard deviation ± Average 

Age of onset (years) 
Standard deviation ± Average 

Experimental 37.20±9.41 7.00±5.31 30.45±1.61 
Control 30.40±6.51 7.00±4.97 23.80±4.97 

 
Table 2- comparison of the walking endurance in pre-test of two groups of Multiple Sclerosis patients  
Groups Standard deviation ± Average F P variance The mean difference Independent T test 
Experimental pretest 448/75±133/483  0.605 0.444 1.867 T=0.053 

P=0.958 Experimental posttest 338/94±006/537  
Control pretest 900/99±000/485  
Control posttest 235/117±100/462  

 
Table 3- The average change in walking endurance in pre- and post-test groups 
Groups The mean difference Standard deviation of the differences Paired t-test 
Experimental 22.90 61.394 T=1.180 

P=0.268 
Control -53.867 40.082 T=5.205 

P<0.001 
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Abstract: Johne's disease is chronic enteritis of ruminants caused by the aerobic bacterium Mycobacterium johnei 

(syn. M. paratuberculosis). The disease is widely distributed and causes substantial economic losses through death 

and loss of productivity during the prolonged preclinical stage. The purpose of this study was to determine whether 

M. avium subsp. paratuberculosis infection causes atrophy in bovine intestinal epithelial cell atrophy or not. 

Samples of ileum or ileocaecal tissue from 10 cows were used. Tissues were fixed in 10% formalin solution then 

were transferred to pathology laboratory of Islamic Azad University. Compatible lesions and acid fast bacilli were 

previously confirmed by hematoxylin and eosin and ZN staining performed following routine techniques. This effect 

appeared to require viable bacilli, and exhibit a significant increase atrophic change in epithelial intestinal cells. 
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1. Introduction 

 Mycobacterium avium subspecies 

paratuberculosis (M. paratuberculosis) is an 

organism first observed by Johne and Frothingham in 

1895. Mycobacterium avium subsp. paratuberculosis 

causes paratuberculosis or Johne’s disease, an 

intestinal granulomatous infection. First recognised in 

cattle, then in sheep and later in goats, 

paratuberculosis is found most often among domestic 

and wild ruminants and has a global distribution. The 

disease has also been reported in horses, pigs, deer 

and alpaca, and recently in rabbits, stoat, fox and 

weasel (Chiodini et al., 1984; Stabel and Stabel, 

1995). Under natural conditions, the disease in cattle 

spreads by ingestion of M. paratuberculosis from the 

contaminated environment. The disease persists after 

the introduction of infected animals. Infection can be 

spread vertically to the fetus (Stevens and 

Czuprynski, 1996) and semen can be infected with the 

organism (Sung and Collins, 1998). The primary 

source of infection in calves is milk from infected 

cows or milk that is contaminated with the faeces of 

diseased cattle. 

 The identification of M. paratuberculosis is 

based on its mycobactin requirement and its 

pathogenicity in the host. Mycobactin dependence has 

long been used as a taxonomic characteristic for M. 

paratuberculosis because most mycobacteria are able 

to make mycobactin for themselves. Mycobacterium 

avium subsp. paratuberculosis, M. silvaticum and 

some primary isolates of M. avium lack this capacity, 

however, and require mycobactin to grow in the 

laboratory. Thus, the mycobactin requirement is not 

confined to M. paratuberculosis; this characteristic 

exists to various degrees within the M. avium group. 

Clinical signs of paratuberculosis are a slowly 

progressive wasting and diarrhoea, which is 

intermittent at first, becoming progressively more 

severe until it is constantly present in bovines (Stabel, 

1995; Stabel and Goff, 1996). Diarrhoea is less 

common in small ruminants. Early lesions occur in 

the walls of the small intestine and the draining 

mesenteric lymph nodes, and infection is confined to 

these sites at this stage. As the disease progresses, 

gross lesions occur in the ileum, jejunum, terminal 

small intestine, caecum and colon, and in the 

mesenteric lymph nodes. Mycobacterium avium 

subsp. paratuberculosis is present in the lesions and, 

terminally, throughout the body. The intestinal lesions 

are responsible for a protein leak and a protein 

malabsorption syndrome, which lead to muscular 

wasting (Lambrecht et al., 1988; 

Laochumroonvorapong et al., 1996; Minshall et al., 

1995; Sung and Collins, 1998). Clinical signs usually 

first appear in young adulthood, but the disease can 

occur in animals at any age over 1–2 years. Within a 

few weeks of infection, a phase of multiplication of 

M. paratuberculosis begins in the walls of the small 

intestine. Depending on the resistance of the 

individual, this infection is eliminated or the animal 

remains infected as a healthy carrier. The proportion 

of animals in these categories is unknown. A later 
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phase of multiplication of the organisms in a 

proportion of carriers leads to the extension of 

lesions, interference with gut metabolism and clinical 

signs of disease. Subclinical carriers excrete variable 

numbers of M. paratuberculosis in the faeces. In most 

cases larger numbers of organisms are excreted as 

clinical disease develops. Delayed-type 

hypersensitivity (DTH) is detectable early in the 

infection and remains present in a proportion of the 

subclinically infected carriers, but as the disease 

progresses, DTH wanes and may be absent in clinical 

cases.  Serum antibodies are detectable later than 

DTH. They may also be present in carriers that have 

recovered from infection. Serum antibodies are 

present more constantly and are of higher titre as 

lesions become more extensive, reflecting the amount 

of antigen present. In sheep, there may be a 

serological response that is more likely to be detected 

in multibacillary than in the paucibacillary form of 

the disease. Other mycobacterial diseases and 

infections, including mammalian and avian 

tuberculosis, cause DTH and emerging of serum 

antibodies. It follows therefore that these diseases 

need to be differentiated fromparatuberculosis, both 

clinically and by the use of specific diagnostic tests. 

Exposure to environmental saprophytic mycobacteria 

may also sensitise livestock, resulting in nonspecific 

DTH reactions.Animals vaccinated against 

paratuberculosis develop both DTH and serum 

antibodies. Vaccination is an aid to theprevention of 

clinical disease, but does not necessarily prevent 

infection. It also interferes with programmes for 

thediagnosis and control of bovine tuberculosis. Thus, 

if it is necessary to attempt a diagnosis of infection 

invaccinates, only tests to detect M. paratuberculosis 

in the faeces can be used (Sung and Collins, 1998). In 

individual animals, especially from a farm in which 

the disease has not previously been diagnosed, a 

tentativeclinical diagnosis must be confirmed by 

laboratory tests. However, a definitive diagnosis may 

be warranted on clinical grounds alone if the clinical 

signs are typical and the disease is known to be 

present in the herd. Confirmation of paratuberculosis 

depends on the finding of either gross lesions with the 

demonstration of typicalacid-fast organisms in 

impression smears or microscopic pathognomonic 

lesions and the isolation in culture of 

M.paratuberculosis. The aim of this study was to 

detect intestinal epithelial cell atrophy in bovine 

Johne’s disease. 

 

2. Material and Methods 

2.1. Analyzed Samples 

 Samples of ileum or ileocaecal tissue from 

10 cows were used. Tissues were fixed in 10% 

formalin solution and embedded in paraffin following 

the standard histological procedures. Compatible 

lesions and acid fast bacilli were previously 

confirmed by hematoxylin and eosin and ZN staining 

performed following routine techniques.  

 

3. Results 

3.1. Slides Interpretation 

 After obtaining microscopic section from 

ileum tissue of Johne’s disease infected cases, they 

were examined in the regard of atrophic cell 

existence. For this purpose, the numbers of atrophic 

cells were counted in 5 microscopic fields with ×40 

magnification rates. Also, statistical analysis is 

provided in table and diagram with regard to Mean ± 

SD which have been obtained by T-test for treatment 

and control groups, respectively. These data 

demonstrate that always there is significant difference 

(P<0.005) in atrophic cells numbers between 

treatment and control groups.  

 

Table 1: number of atrophic cells of ileum in healthy 

and ill animals 

Animals  Mean±SD P-value 

Disease 18 ± 1.79 
<0.005 

Normal  1 ± 0.56 

 

3.2. Histopathologic findings 

 The histological changes in bovine ileum 

tissue found in Johne’s disease are often 

indistinguishable from those caused by M avium and 

often similar to those caused by M bovis. Cases 1, 2, 3 

and 4 corresponded to animals with severe 

granulomatous enteritis that showed marked lesions 

consisting of necrotic and atrophic epithelial cells 

many macrophages and giant cells spread throughout 

the mucosa, submucosa, muscle tunic and serosa. 

Macrophages, with foamy cytoplasm and also 

epithelioid cells, formed a diffuse infiltrate in the 

intestinal wall, producing severe thickening of the 

mucosa, with glands widely separated due to the 

infiltration. Often, fused granulomas were seen 

mainly in the villi bodies. Lymphocytes and 

Langhans giant cells were commonly seen in the 

epithelioid infiltrate. In most of the sections, intestinal 

glands were dilated and filled with necrotic debris. 

The submucosa was severely affected; an infiltrate 

formed almost exclusively of macrophages with some 

giant cells was present with edema and thrombus 

formation. Multifocal granulomas with lymphoid 

follicles were located in the interfollicular zone. 

Mononuclear cells infiltrated the muscular layer. The 

serosa was also affected by the presence of multifocal 
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granulomatous infiltrates. Lesions were found in the 

ileocaecal valve in all cases (figs 1 and 2).  

 

 

 
Fig 1: photomicrograph of bovine intestine tissue, 

showing granulomatous inflammation and intensive 

atrophic changes on epithelial cells. H&E, 20X. 

 

 
Fig 2: photomicrograph of bovine intestine tissue, 

showing leprematous inflammation and intensive 

atrophic changes on villi epithelial cells. ZN, 10X. 

 

4. Discussion 

 The primary site targeted by Johne's disease 

is the lower part of the intestine known as the ileum. 

The wall of the ileum contains a large number of 

pockets of lymphoid tissue known as Peyer's patches 

that lie just beneath the interior surface of the 

intestine. Peyer's patches are clusters of macrophages 

and lymphocytes that are organized much like lymph 

nodes. Covering Peyer's patches are a layer of cells 

called M cells. These cells function to sample the 

content of the lumen of the intestines and pass 

antigens (bacteria) through to the underlying cells of 

the Peyer's patch to "show" these antigens to the 

macrophages and lymphocytes (Allen et al., 1967).  

Unfortunately, when M cells bring M. 

paratuberculosis to the Peyer's patch, the bacteria 

find an ideal place for growth. Macrophages in 

Peyer's patches engulf M. paratuberculosis for the 

purpose of destroying the foreign invader, but for 

reasons that are unclear, these macrophages fail to do 

this. Inside a macrophage, M. paratuberculosis 

multiplies until it eventually kills the cell, spreads and 

infects other nearby cells. In time, other parts of the 

ileum and other regions of the body are teaming with 

millions of the mycobacteria. How M. 

paratuberculosis neutralizes or evades the normally 

efficient bacterial killing mechanisms of the 

macrophages is unknown, although the unusually 

resistant cell wall of mycobacteria likely plays an 

important role (Allen et al., 1967; Gilmour and 

Gardiner, 1969; Golde, 1968). 

 The animal's immune system reacts to the M. 

paratuberculosis invasion by recruiting more 

macrophages and lymphocytes to the site of the 

infection. The lymphocytes release a variety of 

chemicals signals, called cytokines, in an attempt to 

increase the bacterial killing power of the 

macrophages. Macrophages fuse together, forming 

large cells, called multinucleated giant cells, in an 

apparent attempt to kill the mycobacteria (Patterson et 

al., 1967). Infiltration of infected tissues with millions 

of lymphocytes and macrophages leads to visible 

thickening of the intestines. This prevents nutrient 

absorption, and diarrhea results. Late in the infection, 

antibody production by the animal occurs to 

M.paratuberculosis in serum of animals, and is an 

indicator that clinical signs of disease and death from 

the infection will soon follow (Chiodini et al., 1984). 

For goats infected with this disease, the most apparent 

sign of having it is their body wasting away, even 

with a sufficient diet. If a goat develops Johne's and it 

has diarrhea, it is most likely going to die. When it 

has diarrhea, the goat is at the last stages of the 

disease. Herds should be tested once or twice a year 

to maintain the health and keep out the disease 

(Molloy et al., 1994). 

 MAP bacteria enter the intestinal wall 

through the small intestinal mucosa primarily in the 

region of the ileum via M cells (specialized 

absorptive mucosal cells) residing in the Peyer’s 

patches (Allen et al., 1967). Where they are resistant 

to intracellular degradation, they are eventually 

phagocytosed by sub-epithelial macrophages 

(Gilmour and Gardiner, 1969). While the bacteria are 

in the mucosal tissue and submucosal macrophages, 

there is little or no detectable reaction to the infection. 

This delayed detectable humoral immune response is 

one reason for the poor sensitivity (Se) of serological 

diagnostic tests for MAP, as explained in detail later. 

Eventually, the infected macrophages migrate into 

local lymphatics (Patterson et al., 1968), spreading 

http://en.wikipedia.org/wiki/Ileum
http://en.wikipedia.org/wiki/Peyer%27s_patch
http://en.wikipedia.org/wiki/Macrophage
http://en.wikipedia.org/wiki/Lymphocyte
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the infection to regional lymph nodes. In the regional 

lymph nodes, the organisms are capable of 

stimulating inflammatory and immunological 

responses (Golde, 1968). The immune response 

towards MAP resembles that of other mycobacterial 

infections. Most animals mount a cellular immune 

response involving a variety of cells, most 

importantly T lymphocytes (Larsen et al., 1965). 

Cytokines produced by T helper cells also contribute 

to the protective response against mycobacterial 

infections, especially the cytokine gamma interferon 

(IFN-g). Production of IFN-g has been recognized as 

a key step in resistance against mycobacterial diseases 

in general, and it may provide a means to help 

monitor early infection in some animals (Chiodini et 

al., 1984). In some cows, the cellular immune 

response has been shown to be able to control the 

infection, with the cow’s never developing clinical 

signs but remaining subclinically infected for life 

(Lambrecht et al., 1988). In those animals in which 

the cellular immunity is unable to control the disease, 

a detectable humoral immune response will develop, 

along with increased shedding of bacteria (2. 

Typically, the organism proliferates slowly in the ileal 

mucosa and regional lymph nodes. However, poor 

nutrition, stress related to transport, lactation, 

parturition, and immunosuppression by agents like 

bovine viral diarrhea virus have been proposed as 

accelerating or precipitating the onset of the clinical 

phase of infection (Laochumroonvorapong et al., 

1996). The physiological mechanism for development 

of diarrhea in clinically affected animals is thought to 

be related to antigen-antibody reactions in infected 

tissue, with subsequent release of histamine 

(Patterson et al., 1968; Patterson et al., 1968; 

Patterson and Berrett, 1969; Patterson et al., 1969; 

Patterson and Sweasey, 1966). Macroscopic lesions, 

if present, are seen primarily in the intestine and it’s 

draining mesenteric lymph nodes, more specifically in 

the region of the ileum, although they can occur 

throughout the whole length of the intestinal tract. 

The intestinal wall is thickened and edematous, and 

the mucosa has exaggerated transverse folds, 

mimicking the appearance of corrugated cardboard 

with atrophic villi cells. The serosal and mesenteric 

lymphatic vessels are dilated and thickened. 

Subsequent muscle atrophy, emaciation, alopecia, 

renal infarcts, anemia, andleukopenia are thought to 

be mediated by cytokines (Whitehead and Alleyne, 

1972; Patterson et al., 1969). 
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Abstract: UN Development Plan of 1993 linked the concept of development to human development.  UN believes 
that development should include human dimension.  Human development means investment in human abilities and 
competences through educational and skills development programs.  Human development involves providing 
opportunities for participation.  Human participation is the core of UN views (UNDP - 1993). This study examines 
the relation between female development variables.  These variables are female share of or participation in 
employment, parliament seats, legislature, education, sciences, technology, and health.  The variables are studied in 
the context of female development in Iran and developed countries.  This study uses tables provided in UN Human 
Development Report in search of answers to questions relevant to female development indexes.  This study attempts 
to find the standing of women in Iran and compares it to another country. A sustainable and comprehensive 
development program requires careful examinations of economic, social, political, and cultural development.  The 
findings of this study indicated that Iran ranked 88 among 187 countries as a developing country based on human 
development indexes of 2011.  Sweden is ranked 10 as a developed country.  Sweden was randomly selected from 
top 25 developed countries for comparison. 
[Shahrbanoo Chatri. Sociological position of women in the context of cultural development. Life Sci J 
2012;9(4):4289-4290] (ISSN:1097-8135). http://www.lifesciencesite.com. 642 
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Introduction 
 Development has many definitions and 
interpretations.  The common point in all of them is 
the establishment of desirable and suitable conditions 
in a society in support of growth and utilization in all 
possible dimensions.  Development involves changes 
in the direction of human growth perspectives.   
Human resource is one of the main development 
sources.  Women not only make half of this resource, 
but also take the role of educating and directing both 
half of this resource.  Women have important role in 
laying the foundation of human development.  This 
role may have positive or negative consequences 
(Azkia, 1386/2007).  
Development sociology or sociological analysis of 
developing countries may be studied and evaluated 
versus developed countries.  Our objective in this 
comparison is to find out the Iranian women standing 
based on UN human development indexes. 
 
Findings 
There are two reasons for the importance of indexes 
used for economic, political, and status of women. 
1. If society fails to utilize the potential 

contributions of women, it will deprive itself 
from participation of a half of creative resource 
in the development process. 

2. An employed woman benefits from the sense of 
satisfaction and identification that come with 
active participation in the development activities.  

She finds opportunities to become familiar with 
many problems one may face outside home.  
This activity increases women awareness. 
2.1. An employed woman feels responsible 

and respects achievement of social 
objectives because of being a part of 
social development.   

2.2. A woman turns into a serious and 
determined person with real identity and 
social status by participating in social 
activities and accepting responsibilities. 

2.3. An employed woman participates in 
decision making, planning, and policy 
making processes (Abot, 1380/2001). 

 Women are responsible for cultural 
development and education.  When they are fully 
aware of their role, they may undertake to educate 
their children, family, and relatives directing them to 
become members of a dynamic and active society.  
An up-to-date woman may play a constructive role 
and contribute toward social development. 
 Woman's role in the development of science, 
technology, and education revealed new realities of 
human mental qualities.  Women turned into practical 
idealism in an endeavor to reach mental superiority 
by pushing aside traditional values and qualities.  
Women started serious changes based on their ideal 
educational systems in order to achieve their 
objectives.  Humans grow out of family and school 
system prepared to enter the industrial world. 
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Quantitative development as industrial needs of the 
century born out of unrealistic needs became the 
ultimate activity.  Female gender which was once 
belittled became subject of new evaluation for 
rational activities (Gidenz, 1386/2007). 

The cultural role of women in achieving 
developmental objectives - In the study of the 
effective factors in growth of the new sciences, 
woman is recognized as the center of cultural 
innovations.  Woman can also be considered as an 
influential element in creation of modern civilization 
with directed scientific ethic.  The reality is that 
women responsibilities have always taken into 
account the future perspective.  Women have 
safeguarded the basic values.  These values can show 
the potential grounds for social maturity (Faslnameh, 
1388/2009).   

Education enjoys a special standing.  It can 
improve human capabilities including knowledge, 
skills, power, and self-confidence.  Education is a 
prerequisite for active and effective participation of 
individuals in a society.  
Indirect Role of Women in Social Maturity 
1- Women devote themselves to families.  They 

focus their activities to achieve higher 
efficiency. 

2- Women facilitate cooperation and 
communication among family members through 
provision of tranquility and peace.  They 
provide a ground for the development of hidden 
talents of family members.  

3- Women learn to perform the basic and long 
term activities such as education with no 
immediate outcome.  These activities are 
continual and infrastructural although their 
outcome may not be observed during one's 
lifetime.  

4- Women rely on no economic motivations for 
their activities. 

5- Women are the main protector of tradition and 
values.  They undertake to defend human 
respect. 

6- Women assist men in their endeavors to conquer 
the frontiers of science and technology.  Women 
act as men's partners facilitating a platform for 
their success by providing cooperation and 
collaboration.  

7- Women play as the critical link to culture.  They 
may play a differentiating role in cultural arena.  
Women are carriers and interpreters of culture.  
Realization of gender equality has an 
inseparable connection with identity and power.   

Conclusion 
The results of developed countries are compared 

with the results obtained for Iran as a developing 
country.  Sweden was randomly selected out of 15 

top developed countries for comparison.  UN 
Human Development Report of 2011 was used as 
the base for the comparisons carried out in this 
study.  
1- Women's Role in Economic Development 
Percent of participating women in economic 
activities 
Sweden:  62.5%     Iran:   29%  
2- Women's Role in Economic Development 
Percent of parliament seats taken by women:  
Sweden:  45.3%     Iran:   4.1%  
3- Women's Role in Social Development 
Life expectancy at birth: 
Sweden:  83%      Iran:   71.2%  
4- Women's Role in Cultural Development 
Elementary, intermediary, and high school 
enrolment index:  
Sweden:  95.3%     Iran:   72.8%  
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Abstract: Background: Antenatal care dramatically reduces infant and maternal morbidity and mortality. Early 
detection of potential problems leads to prompt assessment and treatment which greatly improves the pregnancy 
outcome. However, the quality of antenatal care and the availability of essential obstetric care are important for 
antenatal care to be effective. It is also being increasingly recognized that client's satisfaction should be taken into 
account as part of the assessment of quality of care. Aim: The aim of this study was to assess women's satisfaction 
with the quality of antenatal care at the primary health care centers in Al-Madinah Al-Menawarh, KSA. 
Methodology: Research design used for the study was a descriptive design. A simple random selection of six 
primary health centers which affiliated to the Ministry of health was done. The study subjects were 150 pregnant 
women attending the previously mentioned primary health care centers. An interviewing assessment sheet was 
designed by the researchers to collect the data. Results: More than two thirds of the clients (68.0%) and slightly less 
than two thirds of the them (62.0%) respectively were very satisfied with provider-client interaction and quality of 
antenatal care services. In addition, It can be observed that the older, low educated, housewives women and those 
who had small number of children were more satisfied with health care providers ' interaction and the quality of 
antenatal care services provided to them. However, the difference observed was statistically significant. 
Conclusion: It can be concluded from the results of the present study that although the overall satisfaction with the 
quality of antenatal care was high,  some aspects of provided antenatal care were  inadequate. Health care providers 
should work towards improving their technical competence.   
 [Sahar Mansour Lamadah and Howaida Amin Hassan Fahmy Elsaba. Women's Satisfaction with the Quality of 
Antenatal Care at the Primary Health Care Centers in  Al-Madinah Al-Menawarh, KSA. Life Sci J 
2012;9(4):4291-4299]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 643 
 
Key words: women's satisfaction, quality of antenatal care 
 
1. Introduction  

Antenatal Care (ANC) means “care before 
birth” and includes education, counseling, screening, 
treatment, monitoring and  promoting the well-being 
of the mother and fetus(1). The death of a mother 
during pregnancy or delivery is a tragedy that affects 
not only families but society as a whole(2). The risk of 
dying during pregnancy or delivery is 175 times 
higher for African women than it is for women in 
developed countries(3). At the global level, 13 
underdeveloped countries account for 70 per cent of 
maternal deaths(4).  

In spite of international efforts to improve 
maternal health in the developing countries, the 
present quality of maternal care as depicted by the 
magnitude of sever maternal mortality and morbidity 
in this region makes the realization of the Millennium 
Development Goal for maternal health uncertain (5,6). 
However, while poor access to basic antenatal care is 
recognized as a major obstacle toward improvement 
of pregnancy outcomes, there is a growing consensus 
that access to antenatal care alone is insufficient to 

alter the present maternal health profile and that the 
quality of antenatal care services may be a key 
determinant of maternal and perinatal outcomes (7,8). 

Quality of health care can be accessed from two 
perspectives, quality of health care and clients 
satisfaction with the manner in which the service is 
delivered (9). Some empirical evidence suggests that 
patient’s quality of judgment may be positively 
associated with technical quality. So, any successful  
health care program should achieve client 
satisfaction(10). Satisfaction can be defined as the 
extent of a client’s experience compared with her 
expectations. Evaluation of client satisfaction with 
antenatal care services is clinically relevant, as 
satisfied women are more likely to comply with 
treatment, take an active role in their own care, 
continue using the services and stay with the health 
provider (11).   
 
Significance of the study: 

Maternal mortality ratio in Saudi Arabia in 2009 
was 15 deaths/100.000 live births. Maternal mortality 
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associated with preventable patterns are late detection 
of complications associated with pregnancy , late 
arrival to a medical centre and delayed quality care 
provided to pregnant women (4). 

In spite of increasing importance of quality of 
antenatal care worldwide, accurate information about 
the quality or efficiency of antenatal care practices 
and clients satisfaction with such care are less often 
available or investigated in many countries where 
they are most needed (3,12). For instance in Saudi 
Arabia, where reducing maternal mortality rate is one 
of the main goal of MOH (Ministry Of Health) and 
the central role of primary care centers, little is 
known about the satisfaction of women with the 
quality of care provided by primary health care 
centers (13,14,15).  
 
Aim of the study: 

The aim of this study was to assess women's 
satisfaction with the quality of antenatal care at the  
primary health care centers in Al-Madinah Al-
Menawarh, KSA. 

 
2. Subjects and Methods: 
Design, setting and subjects: 

Research design used for the study was a 
descriptive design. A simple random selection of six 
primary health centers which affiliated to the 
Ministry of health was done. These centers were 
Alsalam, Elegaba, Alnasr, Albiaa, Alaws, and 
Alkandk. The study subjects were 150 pregnant 
women attending the previously mentioned primary 
health care centers. The sample will be divided as 
follow: 25  pregnant women was selected randomly 
from each center.  
 
Tools of data collection: 

Tools used for data collection consisted of: An 
Interviewing Assessment Sheet: A structured 
interview data collection form was designed by the 
researchers which was derived from the policy series 
in reproductive health that produced by the 
reproductive health working group housed in the 
Population Council (16). 
 
The interview form consisted of three parts: 

Part I: was concerned with socio demographic 
data and obstetrical history such as age, level of 
education, occupation, number of children, and 
client's amenities in the primary health centre…etc. 

Part II: was concerned with provider- client 
relationship.  It consisted of closed ended questions 
related to causes of visits, women's greeting by health 
care providers during the visits and their 
communication with women.  

Part III: was concerned with health care 
services provided to the pregnant women during the 
visit (history taking, examinations and investigations) 
for example: if a health care provider asked the 
woman about her obstetrical, medical history, her 
previous delivery, performing general and local 
examination to the women, making investigations to 
the women and giving her the required vaccination 
and vitamins.  
 
Administrative design:  

Collection of data were done after obtaining the 
formal permission from the ethical committee of the 
directors of primary health care centers at Al-Madina 
Al-Menawarh. An official letter clarifying the 
purpose of the study and accepting the process of 
data collection was directed from the head of 
committee to the manger of each selected center. 
 
Pilot Study:  

The study tool was pre-tested on a random 
sample of 20 pregnant women who were excluded 
from the study sample and obtained from 2 centers to  
assess the reliability and applicability of the tool.  
 
Procedure: 

The researchers attended one of  the selected 
primary health care centers two days per week, from 
8.00 am. to 12.00 pm. The researchers  introduced 
themselves to the selected women and briefly 
explained  the nature of the study. Then women's 
consent was obtained. The field work  lasted for three 
months. It started from April 2012 to June 2012.  All 
women were  interviewed to collect data and each 
interview was taken from 30-45 minutes with each 
woman with a weekly interview of about 12-14 
women. 
 
Ethical consideration:  

Obtaining the acceptance of women to 
participate in the study. All women were  informed 
that their participation  is voluntary and that the 
collected data would be only used for the purpose of 
the study, as well as for their benefit. 
 
Statistical analysis: 

Data were analyzed using SPSS windows 
statistical package version 16. Descriptive statistics 
was used to calculate percentages and frequencies. t 
test was used to  estimate the statistical significant 
differences. A significant P-value was considered 
when P-value is less than 0.05 and it will be 
considered highly significant when P- value is less 
than or equal 0.01. The scoring system for 
satisfaction  was classified according to the following 
categories:˂25% are very  dissatisfied, from 25-50% 
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are dissatisfied, from 50-75% are satisfied and from 
75-100% are very satisfied 
 
3. Results 
Socio-demographic characteristics of the women 

As shown in table (1) about one half of the 
women (48.0%) were in the range of age 25-35 years. 
Less than one fifth of the women (14.7%) were 
illiterate or able to read &write. Nearly one half of 
the women (47.3%) had completed primary, 
intermediate and secondary education. The rest were 
university and postgraduate holders. It can be 
observed that 48.7% of their husbands had completed 
primary, intermediate and secondary education. More 
than three quarters of the women (84.7%) were 
housewives. In addition, more than one half of the 
women (54.0%) had 3 children or less. More than one 
third of women (38.7%) had the first visit to antenatal 
clinic during the third trimester.  
 
Assessment of amenities at PHCs 

Table (2) represents women's assessment of 
amenities at PHCs, most of the women (85.3%) lived 
near from the centre. Slightly more than one half of 
them (52.7%) waited for long time before entering to 
the health care provider. The majority of women 
(98.7%) mentioned availability of chairs in the 
waiting area. In addition, 92.7% of women stated the 
availability of toilets in the centre. 
 
Provider –client interaction: 

Table (3) reveals the interaction between the 
health care provider and the clients, it can be 
observed that 96.0% of clients were greeted by the 
health care providers, 60.7% of them did not know 
their health care providers because they did not 
introduce themselves to the clients. Majority of 
clients (97.3%, 92.0%) respectively were asked about 
the visit cause and the present health problems. Most 
of client's complaints (88.0%) were listened carefully 
by the health care provider. 
 
Women's satisfaction with health care provider 
interaction: 

As shown in figure (1) more than two thirds of 
the clients (68.0%) were very satisfied with provider 
client interaction followed by 22.0% were satisfied 
and 8.0% were dissatisfied while the rest of clients 
were very dissatisfied.  
 
Antenatal care services provided to the women: 

Table (4) summarizes the various antenatal care 
services provided to the women during antenatal 
visit. Majority of clients (98.0%, 98.0%, 99.3%, 
97.3%, 95.3%) respectively were asked about their 
age, date of last menstruation, number of 

pregnancies, number of living children and number 
of abortions. Moreover, about three quarters of 
women (74.6%, 76.0%, and 74.0%) respectively were 
asked about place of previous delivery, type of 
delivery and consanguinity with their husband. The 
same table illustrates the different examinations 
expected to be provided by doctors to the clients 
during antenatal visit. Most of the clients (92.0%, 
95.3% and 96.0%) respectively reported that their 
body length, weight and blood pressure were 
measured. Moreover, a minority of women (11.3%, 
14.6%, 9.3% and14.0% ) respectively reported that 
their eyes, teeth, lips and gum were examined. 
However, less than one half of women (43.3%) 
mentioned that doctors didn't examine their lower 
limps for varicose veins or edema. More than three 
quarters of women (80.7%) mentioned that their 
abdomen were examined for palpating fetal parts and 
position while more than two thirds of them (70.7%) 
stated that doctors auscultated their fetal heart rate. 
The same table reveals different investigations and 
other health care services expected to be provided to 
the clients. As shown in this table, majority of clients 
(92.6%,94.6%) performed blood and urine analysis. 
In addition, more than two thirds of women (69.3%) 
stated that their abdomen were be examined by 
ultrasound. In addition, (33.3%, 95.3%, 74.6%) 
respectively received tetanus vaccine, iron and 
vitamin supplementation and instructions about 
nutrition. Majority of women (92.0%) were informed 
about the date of next visit. 
 
Women' satisfaction with the quality of antenatal 
care services provided to them:  

Concerning the clients' satisfaction with the 
quality of antenatal care services provided to them, 
figure (2) shows that  slightly less than two thirds of 
the clients and one third of them (62.0%, 33.3%) 
respectively were either very satisfied or satisfied 
while 4.7% only expressed dissatisfaction. 
 
Correlation between socio demographic 
characteristics and scores of satisfaction with 
provider-client interaction and quality of 
antenatal care services.   

As shown in table (5) the older, low educated, 
housewives women and those who had small number 
of children were more satisfied with health care 
providers' interaction. However, the difference 
observed was statistically significant where p = 
0.021, 0.007, 0.018 and 0.025 respectively. In 
addition, they were also more satisfied with the 
quality of antenatal care services provided to them. 
However, the difference observed was statistically 
significant where p = 0.008, 0.009, 0.005 and 0.032 
respectively. 
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   Table (1) : Socio-demographic characteristics of the women 

Characteristics No 
(n=150) 

 
(%) 

Age  
57 
72 
19 
2 

 
38.0 
48.0 
12.7 
1.3 

     15>25 
     25>35 
     35>45 
     45-55 
Mean +  (SD) 32.3±11.36 

Woman's educational level   
     Illiterate /read & write 
     Primary/Intermediate/Secondary education 
     University /Post graduate education 

22 
71 
57 

14.7 
47.3 
38.0 

Husband's  educational level   
     Illiterate /read & write 
     Primary/Intermediate/Secondary education 
     University /Post graduate education 

10 
73 
67 

6.7 
48.7 
44.6 

Employment status   
     Housewives 
     Working 

127 84.7 
23 15.3 

Number of  living children 
43 
81 
26 

28.7 
54.0 
17.3 

     None  
     ≤ 3 
     >3  

Pregnancy trimester at first visit    
First trimester 

    Second  trimester 
    Third trimester 

47 
45 
58 

31.3 
30.0 
38.7 

 
   Table (2): Women's assessment of amenities at PHCs 

Amenities 
No 

(n=150) 
 

(%) 

Short distance between PHC &client's home  
 

128 85.3 

Waiting long time 79 52.7 

Availability of chair  in the waiting area 148 98.7 

Availability of toilets for the clients 139 92.7 

 
  Table (3):Women 's assessment of provider - client interaction 

Provider - Client Interaction  
No 

(n=150) 
 

(%) 

Greeting the clients  144 96.0 

Health care providers introduced themselves: 
     Doctors only 
     Doctors and midwives  
     Neither doctor nor midwives  

 
22 
37 
91 

 
14.7 
24.6 
60.7 

Asked about:  
     The cause of the visit 
     Present health problems 

 
146 
138 

 
97.3 
92.0 

The care providers listen carefully to client's complaints 
     Usually 
     Sometimes 

 
132 
18 

 
88.0 
12.0 
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68.0%

22.0%

8.0% 2.0%

Very satisfied

Satisfied

Dissatisfied

Very Dissatisfied

 
                   Fig. (1) Women's satisfaction with health care providers interaction with them 
 
   Table (4):Antenatal care services provided to the women 

Services / procedures No (n=150) (%) 

History taken 
     Age  
     Level of education 
     Employment status  
     Date of last menstruation  
     Number of pregnancy 
     Number of living children 
     Number of abortion 
     Place of previous delivery 
     Type of previous delivery 
     Consanguinity with husband  

 
147 
100 
104 
147 
149 
146 
143 
112 
114 
111 

 
98.0 
66.7 
69.3 
98.0 
99.3 
97.3 
95.3 
74.7 
76.0 
74.0 

Measuring length 138 92.0 

Measuring weight  143 95.3 

Measuring blood pressure 144 96.0 

Examination of the: 
     Eyes 
     Teeth  
     Lips  
     Gum  
     Chest  
     Lower limb for edema and varicose veins  

 
17 
22 
14 
21 
76 
65 

 
11.3 
14.6 
9.3 
14.0 
50.7 
43.3 

Calculation of expected date of delivery 135 90.0 

Abdominal palpation  121 80.7 

Auscultation the FHR 106 70.7 

Blood investigation  139 92.6 

Urine analysis  142 94.6 

Ultrasound investigation  104 69.3 

Tetanus vaccination  50 33.3 

Iron or vitamins supplementation  143 95.3 

Nutritional counseling  112 74.6 

Appointments of subsequent visits 138 92.0 
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62.0%
33.3%

4.7%

Very Satisfied

Satisfied

Dissatisfied

 
 Fig (2): Women’s Satisfaction with the quality of antenatal care services provided to them 

 
Table (5): Correlation between socio demographic characteristics and scores of satisfaction with provider-     
                  client interaction and quality of antenatal care. 

  Model T P-value T P-value 

 
Satisfaction with provider- client 
interaction 

Satisfaction with quality of 
antenatal care     

(Constant) 2.808 .0421 3.185 .0239  
Age 1.260 .0211* 2.723 .0088* 
Woman level of education -1.077 0.007* -2.070 .00944* 
Husband level of education 1.494 .061 -0.319 .191 
Woman work -2.410 .0183* -2.648 .00518* 
Number of children -2.569 .02571* -2.65 0.032* 

 
Discussion 

Ante natal care (ANC) is the key entry point of 
a pregnant woman to receive broad range of health 
promotion and preventive services which provide the 
health of the mother and the baby (17).Quality of ANC 
is an important determinant of pregnancy outcome 
and  has been designated one of the four pillars of 
safe motherhood, along with clean and safe delivery, 
essential obstetric care and family planning which 
could contribute to reduction of maternal 
mortality(18,19).Patient satisfaction and dissatisfaction 
indicate patients' judgment about the strengths and 
weaknesses of the services (20). The aim of this study 
was to assess women's satisfaction with the quality of 
antenatal care at the PHC in Al-Madinah Al-
Menawarh, KSA. 

As shown in table (1) about one half of the 
pregnant women were between 25-35 years old. 
However, this is expected because it is the common 
and ideal age of childbearing. In addition, most of the 
clients were educated. It has been noted that in 
developing countries as a whole, women with 
secondary or higher education are more likely to 

attend for antenatal care than women with no 
education (21). This result is congruent with the results 
of (Habib et al 2011)(13). Literacy may denote a 
greater recognition of the need for the services, and 
greater ability to make full use of them(22). Illiterate 
mothers may believe that pregnancy is a normal 
phenomenon and that there is no need for any 
specialized care. Moreover, more than three quarters 
of clients were housewives. This is anticipated 
because working women may not find the chance to 
visit the primary health centre especially during 
working hours. The same table reveals that only less 
than one fifth of clients who attended the primary 
health centre had more than 3 children. Having large 
number of children and caring for them may be one 
of the barriers for those women for not attending the 
primary care centre. This result is in line with the 
result of Shipman et al (2001) who found that 48.9% 
of telephone callers had expected to be offered a 
home visit for the same previous reason(23). More 
than one third of women  started  ante natal care  at 
the third trimester of pregnancy which is contrary to 
WHO recommendation of initiation of antenatal care 
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before sixteen weeks (24) .These findings may be due 
to lack of clients' knowledge about the importance of 
ANC.  

It seems that the distance between the clients' 
homes and the centers played an important role on 
the follow up process because most of the women 
who attended antenatal clinic lived near from the 
centers (table 2). More than one half of the clients 
considered the waiting time to enter the examination 
room to be long. These results may refer to shortage 
in medical staff compared to the number of clients. 
However,  these findings are not in agreement with 
Fawole et al. (2008) in Nigeria and Chandwani et al. 
(2009) in India(7, 25) .Moreover, majority of the 
women mentioned the availability of chairs and 
toilets in the waiting area (table 2). In contrast to 
these findings, Mgawadere (2009) reported that 
women had to wait for the services outside the 
examination room on the ground due to lack of 
proper structure besides, there was no specific toilet 
for antenatal women and they were using a general 
toilet at the facility which was about 100 meters away 
from the room used for ANC and was very untidy (17). 

In primary health care, provider-client 
interaction is a fundamental platform and critically 
affects service delivery. Interpersonal interaction 
affects the perception of the patients about the 
provider's competency and consequently their 
satisfaction(26).  In the present study, most of the 
health care providers were greeting the clients, asked 
clients about the cause of visits, their health problems 
and they listened carefully to the clients' complaints 
(Table 3). As shown in figure (1) more than two 
thirds of the clients were very satisfied with provider-
client interaction, these results are congruent with the 
results of Hansen et al. (2008) who presented nearly 
similar ratios (27) . 

The study revealed that majority of the clients 
were checked for weight and height (Table 4) and 
this also reported by Mgawadere, (2009) and 
Montasser et al (2012)(17,28) . In addition, blood 
pressure was checked for majority of women. This 
indicated that the health care providers screened for 
pre-eclampsia. According to WHO (2010b), 
screening for pre-eclampsia can reduce the risk of 
maternal death due to hypertension by 48% and 
neonatal deaths due to prematurity by 15%(29).  
Examinations of the eyes, teeth, lips, gums, lower 
limbs were the tests least often performed. These 
results are in line with Habib et al (2011)(13). Such 
missed examinations should be regarded as indicators 
of poor quality. However the finding could be due to 
lack of staff orientation about ante natal care, 
Inadequate staff training and lack of refresher courses 
to upgrade staff skills. In addition, a few minutes 
spent with the health care provider particularly when 

coupled with staff shortages  appears  to have a 
negative effect on the content of ante natal services 
that could be provided. About three quarters of 
clients or more were checked for fetal heart rate and 
fetal position (Table 4), these results are supported by 
Montasser et al (2012) who presented nearly the 
similar ratios (28).  

Majority of the clients performed basic 
investigations like blood and urine analysis in the 
health care centers (Table 4). These results may be 
attributed to  more available resources at the primary 
health centers in Al-Madina Al-Menawarh. However, 
these results are contradicted by Montasser et al 
(2012) who found that > 80% of target group didn't 
perform basic investigations which may be due to 
lack of experience of physician or unavailable 
resources (28).  Ultrasound examination was reported 
by more than two thirds  of the clients but Tran et al. 
(2011) in Vietnam found that nearly all attendants in 
urban areas received ultrasound examination and 
slightly lower in rural areas (30). This could be due to 
limited examination time with increased number of 
clients. 

In addition, only one third of the clients 
received tetanus vaccine, this is due to the strict 
system of vaccination for mother and child that is 
carried out by the ministry of health. These results 
are supported by findings of  Nisar and Amjad, 
(2007) who reported that 75% of women did not have 
complete tetanus vaccine(31). 

Nutritional education and iron supplementation 
were be reported by large proportions of clients     
(table 4), this is attributed to the inclusion of 
nutritional counseling within the antenatal care 
program. These are in agreement with Tran et al 
(2011) , Mgawadere (2009) who found that about 
80% of the women received iron supplementation 
and Khadr (2009) who found that 64% received 
iron(17,30,32). These results are contradicted by El-Kak 
et al. (2004) in Lebanon who found that only one-
third of women were given diet recommendations (33). 

The overall clients' satisfaction with the quality 
of ante natal care services provided to them was 
relatively high (Fig.2), this result is supported by 
other studies which were carried out  by Al-azmi et al 
(2006), Al-Eisa et al (2005) and Al-Faris et al., 
(1996) that showed a higher overall patients' 
satisfaction with Riyadh health centers (90%)(34,35,36).  

The relationship between socio demographic 
characteristics and clients' satisfaction with provider-
client interaction and quality of antenatal care 
provided to them was investigated in the present 
study. The older, low educated, housewives women 
were more satisfied with client- provider interaction 
and with the quality of antenatal care (Table 5). 
However, the expressed satisfaction in this study may 
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be due to lack of client's knowledge about care they 
could expect at the antenatal clinic .In addition, the 
literature appears to support this in that older women 
expected less information from their doctors(35). 
These findings are in agreement with Al-azmi et al 
(2006), Al-Doghaither in Riyadh (2004) who found 
that the oldest group of respondents were more 
satisfied with the primary care services than 
younger(34,37). In addition, Babic et al (2001) reported 
that less educated patients were generally more 
satisfied(38). 
Conclusion: 

It can be concluded from the results of the 
present study that although the overall satisfaction 
with the quality of antenatal care was high, some 
aspects of provided ante natal care were inadequate. 
In addition, the present study showed that good 
communication with the clients significantly 
influence patient satisfaction. Therefore, health care 
providers should work towards improving the 
communication skill of their professionals along with 
having technically competent work. It is also evident 
that the lower educated and housewives women were 
more satisfied. 
Recommendation: 

Based on the findings of the present study, the 
following recommendations are suggested: 
1. Enhance strategies to increase the health care 

worker knowledge and improve training courses 
of the providers to upgrades their 
communication and counseling skills. 

2. Government should recruit large numbers of 
qualified health care providers to decrease work 
load on the staff and to increase the examination 
and consultation time.  

3. Ministry of health should provide more flexible 
working hours of primary health care centers to 
provide more opportunities for working women 
to attend the clinic. 

4. Patient satisfaction surveys should be carried 
out routinely in all aspect of health care to 
improve the quality of services. 

5. Different health education methods should be 
available to increase awareness of the women 
about the importance and components of 
antenatal care. 

For further research 
6. Further studies should be carried out to examine 

obstacles that face health care providers in their 
work place, their suggestions for improving 
antenatal care and their job satisfaction. 
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Abstract: Extracellular matrix (ECM) proteins are a large family of macromolecular proteins which play crucial 
role in a wide range of biological activities such as cell adhesion, migration, proliferation, survival and 
differentiation. Matricellular proteins are a novel group of ECM proteins which are postulated to have regulatory 
activities and modify the features of ECM and reactivity of cells. This project aims to investigate the role of two new 
members of matricellular proteins namely: Smoc2 and Periostin. Both proteins should be expressed and 
recombinantely purified and initial attempts need to define their biological functions. For this purpose, different cell 
types were used such as two types of pericyte-like cells (PVC cells): PVC/MI (Anxa5 LacZ/LacZ; knock out) and 
PVC/MII (Anxa5 +/LacZ; heterozygote) and HEK-293(Human embryonic kidney). The results indicate that Smoc2 
and Periostin can be expressed and purified from HEK-293 cells. In contrast, transfection and expression in 
pericyte-like cells was very inefficient. Therefore, Smoc2 and Periostin proteins can be expressed and purified after 
improvements of transfection protocols and optimisation of experiments. Apart from expression and purification of 
proteins, initial experiments showed more effects on endothelial differentiation and cell binding capacities, but as 
both proteins can be expressed future investigation are require.  
[Mohammadhossein Hassanshahi, Ernst Poschl. Matricellular proteins: Recombinant expression of Smoc2 and 
Periostin in vascular cells. Life Sci J 2012;9(4):4300-4314] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Proteins are essential component of the body 
which consist of polypeptides.Each protein is 
composed of unique chain of amino acids and playing 
biological role accordingly.  Extracellular matrix 
proteins (ECM) are a well-known member of protein 
family which consists of approximately 300 different 
proteins with broad spectrum of activities (Hynes and 
Naba, 2012).Extracellular matrix proteins 
(ECM)confer not only structural support to tissue, but 
also are involved in key biological functions such as 
cell proliferation, adhesion, survival, migration and 
differentiation (Daley et al., 2008).  

Matricellular proteins are a novel group of ECM 
proteins and defined as a family of protein involved in 
the modification of ECM reactivity (Bornstein and 
Sage, 2002).They bind to cell-surface receptors, 
growth factors and cytokines, resulting in modulating 
cell-matrix interactions and modification of features of 
the ECM proteins, as well as modification of the 
reactivity of cells (Bornstein and Sage, 2002). 
Matricellular proteins consist oftenascins, SPARC 
family (secreted protein acidic and rich in 
cysteine/osteonectin), osteopontin and 
thrombospondins (Rocnik et al., 2006). It has been 
stated that matricellular proteins are over expressed in 
tissue remodelling, wound healing and embryogenesis 
(Rocnik et al., 2006).Matricellular proteins through 
their regulatory effects on growth factors, MMP and 
ECM activity, stimulate adhesion of cells which leads 

to signalling by growth factors receptors(GF-Rs) and 
integrins. matricellular proteins have been brought to 
attention in terms of their role in interaction with cells 
and ECM as a regulator. 

SPARC (secreted protein acidic and rich in 
cysteine/BM40/ osteonectin) is the best analysed 
member of matricellular proteins which mediate 
interactions between cell and matrix(Lane and Sage, 
1994). Other members of the protein family with 
related function arethrombospondins (TSP) 1 and 2, 
osteopontin (OPN), tenascins (TN)-C and X, and the 
SPARC-related proteins, SC1 and QR1 which are 
structurally distinct, but also modify the function of 
ECM components (Brekken and Sage, 2000).SPARC 
binds structural matrix proteins (e.g. vitronectin, 
collagen) and modulate interaction between ECM and 
the cells by modifying the features of ECM and 
reactivity of the cells(Brekken and Sage, 2000).  

Smoc2 (SPARC-related modular calcium-binding 
protein 2) is a member of SPARC-related proteins 
(Rocnik et al., 2006) with not fully understood 
functions in biological activities(Liu et al., 2008). An 
important property of SPARC-related proteins is the 
presence of a C-terminal extracellular calcium-binding 
domain with two EF-hand calcium-binding motifs and 
a follistatin-like domain(Rocnik et al., 2006). Smoc1 
and Smoc2 are almost structurally the same, whereas 
other related proteins have less or additional domains 
(Figure 1). Smoc2 protein is believed to play a critical 
role in cell migration, angiogenesis, proliferation and 
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growth factor signalling(Pazin and Albrecht, 2009). 
Due to interactions between Smoc2 and integrins 
(αvβ1 and αvβ6), it has been suggested that 
interactions between ECM and integrinsare mediated 
by Smoc2(Pazin and Albrecht, 2009).More 
importantly, Smoc2 can have angiogenic and 
mitogenic influences owing to interact with growth 
factors (VEGF, PDGF and FGF)(Liu et al., 2008; 
Rocnik et al., 2006).  

 
Figure 1: Domain organization of SMOC-2 and 
related proteins. Differences in structure of Smoc2 
and Smoc1 proteins with SPARC family of  proteins, 
as well as other matricellular proteins (Vannahme et 
al., 2003). 

 
Periostin is a 90kDa secreted cell adhesion 

protein which is expressed in connective tissues such 
as skin and bone (Hamilton, 2008).Periostin consists of 
an amino-terminal EMI domain, a tandem repeat of 4 
Fas I domains, and a carboxyl-terminal domain 
including a heparin-binding site at its C-terminal end 
(Kudo, 2011). Due to effects of Periostin on collagen 
fibrillogenesis, it is assumed that Periostin is 
associated with characteristics of connective tissues in 
health and diseases(Hamilton, 2008). It is indicated 
that Periostin binds to αvβ3 and αvβ5, inducing cell 
motility (Gillan et al., 2002). As a result, Periostin is 
considered as a putative protein to promote 
angiogenesis (Morra and Moch, 2011). 

Angiogenesis is the development of new vessels 
originating from pre-existing vascular system (Longo 
et al., 2002). It plays crucial roles during 
embryogenesis, wound healing and reproductive 
function in adult (Folkman, 2007). Misregulation  of 
such process is involved in wide range of diseases such 
as psoriasis, cancer (Bisht et al., 2010), diabetes 
(Kolluru et al., 2012), and age-related macular 
degeneration(Bressler, 2009). There are various 
molecules and pathways involving in angiogenesis. 
Different growth factors (Ruegg and Mutter, 2007), 
and cell signalling (Kuhnert et al., 2011; Siekmann et 
al., 2008; Thurston and Kitajewski, 2008), cell-cell 
interaction (Chantrain et al., 2006; Tan et al., 2009)and 
cell-ECM proteins interaction (Fiedler and Eble, 2009; 
Saharinen and Alitalo, 2011; Taneja et al., 2010), are 
well known factors and pathways which are involved 

in angiogenesis (Fig. 6).In angiogenesis point of view, 
the ECM is identified as storage of pro-angiogenic 
factors (Schultz and Wysocki, 2009), so that for 
instance, deficiency of basement membrane proteins 
(eg, collagen IV) leads to vascular defects (Poschl et 
al., 2004).Interactions between endothelial cell and 
mural cells are critical in angiogenesis. It has been 
indicated that specialised cell-cell contacts are formed 
as the result of contact between endothelial cells and 
vascular pericytes in vivo (Diazflores et al., 1992). 
Furthermore, close contact of endothelial cells and 
pericytes results in stability of the endothelial tube, 
increase survival of endothelial cell and regulate 
hemodynamic processes (Zhou, Z. et al., unpublished). 
Requirement of pericytes to vascular endothelium 
triggers chemical and physical signalling with 
endothelium (Hall, 2006).  

As mentioned before, matricellular proteins 
modulate and modify feature of ECM proteins and 
cells. Therefore, it is speculated that matricellular 
proteins, like Smoc2 and Periostin may have 
interaction with vascular cells or may be considered as 
regulators of angiogenesis. With this regard, this paper 
aims to try to: detect expression of Smoc2 and 
Periostin proteins in tissues and cells, recombinant 
expression of Smoc2 and Periostin proteins, purify 
recombinant proteins, evaluate functional studies of 
Smoc2 and Periostin proteins by using expressed and 
purified recombinant proteins.  
2. Materials and Methods 
2.1. Immunofluorescence staining  
2.1.1. Immunofluorescence staining of tissue  

To find distribution of Smoc2 and Periostin in 
tissue, a slide with four 10µ sections was chosen 
(Taken from a mouse with Pdgfrb-Cre: Rosa26-LacZ 
genotype; mouse was provided by Ulrike Mayer and 
sectioned by Ernst Poschl). Sections were fixed with 
1% PFA/PBS for 10 min, washed with PBS and fixed 
again in methanol in -20ºC. They were blocked in5% 
NDS/PBS for an hour. First antibody was anti-Smoc2-
pAb IgG/Goat (1:25) and NG2 PG-pAb/Rabbit (1:200) 
for first section, anti-Smoc2-pAb/Goat (1:25) and 
Nidogen-1 pAb/ Rabbit (1:500) for second section, 
anti-Postn-pAb/Goat (1:25) and NG2 PG-pAb/Rabbit 
(1:200) for third section and forth section was used as 
a control of staining (no first antibody was used). After 
overnight exposing to first antibody, sections were 
washed 3 times with PBS and treated with secondary 
Abs: Donkey-anti goat-cy2 and Donkey-anti rabbit-cy3 
and DAPI (all 1:200) for four sections for an hour. 
Secondary antibodies were centrifuged and kept in 
dark before apply. Tissue was observed after applying 
mounting solution. 
2.2. Immunofluorescence staining of the 3D 
monoculture 

SPARC 
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First, collagen gels were washed with PBS, and 
then fixed with 80% methanol/20% DMSO for 2 
hours. Gels then were rehydrated to PBS: 50% 
methanol/PBS,20% methanol/PBS and 0.1% Tween-
20/PBS(each 1 hour). They were blocked 2 times each 
1 hour in 10% Normal donkey serum in PBS, followed 
by exposing them to the first antibody in blocking 
reagent (Mouse-anti human CD31, 1:500) ( BD 
Pharmingen) overnight at 4ºC. Then they were washed 
7 times each 1 hour with TBS/0.1% Tween-20 and 
again treated with secondary antibody in blocking 
reagent for (Goat-anti –rat-Cy2) 48 hours. The initial 
washing step included DAPI (HOECHST 1:500). 
Finally they were prepared to be observed with 
dropping mounting solution on the gels. 
2.3.Plasmid Transformation 

Plasmids were already constructed in order to be 
transformed to the bacteria (DH5α) and to have 
sufficient amount of plasmid for transfection of cells 
and gaining recombinant expression of Smoc2 and 
Periostin.  

Briefly, 1ul of each  pcDNA/His-mCherry-
Smoc2-4.3 and  pcDNA/His-mCherry-Postn1 was 
mixed with 50ul of DH5α in two separate tubes and 
were incubated for 30min on the ice, for 40 sec at 40ºC 
in a water bath and incubated again on the ice for 2 
min and added to LB for 60 min in shaking incubator 
at 37ºC. 15ul of cells/LB were cultured on LB/Amp 
plates and kept at 37ºC for an overnight. One colony of 
each plate was picked and added to 5ml LB medium 
for 4 hours incubation and shaking at 37ºC. Next the 
culture was added to 250ml LB with 250ul 1000×Amp 
which followed by 24 hours incubation and shaking at 
37ºC. 
2.4. DNA isolation 

To isolate DNA, procedure was done according 
to QIAGEN Plasmid Purification Protocol. Grown 
bacteria in LB/Amp were centrifuged at 6000rpm for 
15 min at 4ºC, then supernatants were discarded and 
8ml of Buffer P1 was added to the pellets. Next, 8 ml 
of Buffer 2 was added which followed with inverting 
and incubation at room temperature for 5 min. 8 ml of 
Buffer 3 was added and followed with inverting and 
incubation for 15 min was done. They were 
centrifuged twice for 30 min and 15 min (20000 rpm) 
at 4ºC. The columns were equilibrated with 4 ml 

Buffer QBT and then supernatants were applied to the 
columns and washed 2 times with Buffer QC and 
eluted with 5ml Buffer QF. For precipitating DNAs 3.5 
ml isopropanol was mixed with eluted DNAs and were 
centrifuged for 30min (15000) at 4ºC. After discarding 
the supernatants, 2ml 70% ethanol was added to the 
pellets and again centrifuged with the same condition. 
The supernatants were discarded and after pellets were 
air-dried, pelletswere dissolved in 500ul of TE buffer. 
Microspectrophotometery showed the concentration of 
856ng/ul and 590ng/ul for pcDNA/His-mCherry-
Smoc2-4.3 and pcDNA/His-mCherry-Postn1. 
2.5. Restriction map 

Reactions were prepared according to supplier’s 
recommendation (Roche) with 0.5-ug of DNA plus an 
appropriate buffer (0.5- 1ul) in a total volume of 20ul. 
2.6. DNA- Agarose Gel 

1 % agarose gel was prepared for DNA analysing 
according to supplier’s recommendation (Roche). 
2.7. Cell culture 

During conducting the project, three different 
types of cells were cultured for investigations: 

HEK-293 cells, PVC/MI and PVC/MII cells. All 
types were usually plated in 10cm plate and in 10 ml of 
10%FCS/DMEM. Once the cells became confluent, 
they were washed with PBS and for detaching cells; 
1ml of trypsin was applied to do so. To stop trypsin 
functions, 5 ml of 10%FCS/DMEM was added to the 
trypsin. Cells then were centrifuged (1000 rpm) and 
dissolved in adequate amount of 10% FCS/DMEM and 
replated 1:5 in 10 cm plate with 10 ml of 
10%FCS/DMEM. 
2.8. Transfection 

To see whether cells (HEK-293 cells,PVC/MI 
and PVC/MII cells) can express the recombinant 
proteins and also for collecting the conditional medium 
for purification, all three type of cells were transfected 
with pcDNA/His-mCherry-Smoc2 andpcDNA/His-
mCherry-Postn. For this purpose different methods and 
approaches were used. 
2.8.1. jetPRIME® method 

Procedure was followed according to supplier’s 
recommendation (Roche) (Table 1). 

In a 6-well plate 150,000 PVC cells were plated 
in each well before transfecting the cells. Procedure 
briefly is provided below: 

 
Table 1:BrifelyjetPRIME® method which was applied for PVC cells, according to Roche. 

wells Jet Buffer (µl) DNA(µg) Vortexing 1 sec Jet Prime (µl)  
Vortexing 1 sec, 

followed by centrifuging 
for 1 sec and keeping 10 

min at RT 

control 1 200 _ _ 

2 200 _ 2 
Smoc2 3 200 1 2 

4 200 2 4 
Postn1 5 200 1 2 

6 200 2 4 

Cells were incubated an overnight at 37ºC and 5% CO2. 
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2.8.2. Other methods which were employed to transfcet the cell 
Apart from jetPRIME® method, other methods for transfectiong cell FuGENE® 6 Transfection Reagent, 

Lipofectamine ™ Reagent and calcium-phosphate were applied to transfect the plasmids to the cells. However, they 
were not as effective as jetPRIME®. 
2.8.3. Selection of transfected cells 

In order to select just transfected HEK-293 cells, usually 250ug/ml to 500ug/ml of G418 (50mg/ml) were 
regularly added to their media. For selection of transfected PVC/MI, we also treated them with 400ug/ml of G418 
from the same concentration. 
2.9. Collection of serum-free and 10% FCS containing media from HEK-293/His-mCherry-smoc2  

Conditioned media (serum-free and serum-contain media) were regularly collected in 50 ml tubes and kept 
at -20ºC. 
2.10. Protein purification 

To purify the proteins from either serum free or serum-containing media and detect the interested 
recombinant proteins, purification of medium was performed according to Clontech (TALON Affinity 
chromatography). 

Collected media adjusted to 300 mMNaCl and 50 mMNaphosphate. On the other hand, 3ml of TALON 
Resin was poured in a column and equilibrated with 1× equilibration buffer (50mM Na phosphate pH: 8 and 300mM 
NaCl). Then, adjusted medium was added to the Resin. Resin was washed with washing buffer (equilibration buffer 
plus 15mM imidazole). Following step was adding elution buffer (equilibration buffer+ 150mM imidazole). Finally, 
eluted proteins were collected in 15 fractions each 1ml and they were kept in fridge. 
2.11. Protein analysis 

In order to detect the recombinant proteins either in eluted protein fractions or directly from collected 
serum-free and serum-containing media, they had to be precipitated and prepared to be run on polyacrylamide gel 
for immunoblotting and chemiluminescence assay. 
2.11.1. Protein precipitation 

1 ml of aliquots were mixed with 139ul 1%Triton X-100 and 259ul 55%TCA which followed by 15 min 
incubation on the ice, then 15 min centrifugation in 4ºC (13000 rpm), washing with cold acetone and again 15 min 
centrifugation in 4ºC (13000 rpm). After removing the organic waste, the pellets were left at room temperature to be 
air-dried and were dissolved in 100ul 1×SDS-loading buffer). However, for subjecting to the electrophorese gel 25ul 
of each was used to do so. 
2.11.2. Polyacrylamide gel 

To do western blot and analysis of proteins, precipitated proteins were run on either 8% or 10% 
polyacrylamide gels. Gels were made in according to supplier’s recommendations (Roche) (Table2): 
 
Table 2: making 8% and 10% polyacrylamide gels according to Roche. 

Material %8 polyacrylamide gel 
(15ml) 

%10 polyacrylamide gel 
(15ml) 

Stacking gel  (4ml) 

H2O 6.9 ml 5.9 ml 2.7 
%30 acryl-

bisacrylamide mix 
4.0 ml 5.0 ml 0.67 

1.5M Tris(pH 8.8) 3.8 ml 3.8 ml 0.5 (pH 6.8) 
%10 SDS 0.15 ml 0.15 ml 0.04 

%10 amuniumpersulfate 0.15 ml 0.15 ml 0.04 
TEMED 0.009 ml 0.006 ml 0.006 

All gels were run with the voltage of 110 (V), then prepared for coomassie blue staining.Gels then were 
transferred on PVDF (MILLIOPORE) membrane for immunoblotting. 
2.11.3. Immunoblotting 

After overnight transferring, the membrane were stained with PonceauRed solution for 10 min. after 
washing with water, all appeared bands were marked and membranes were washed with PBST (%0.1 Tween) three 
times. The membranes were blocked with %5 NDS/PBS then exposed to the first antibody (anti-Smoc2-pAb 
IgG/Goat (1:1000) into %2 NDS/PBS and kept in 4ºC overnight. Washed again with PBST 3×10min and exposed to 
the secondary antibody in %2 NDS/PBS: Peroxidase-conjugated Mouse anti-goat IgG (1:2000) for an hour and then 
washed with PBST 3×10 min (last time just with PBS). 
2.11.4. Chemiluminescence assay 
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To apply for chemiluminescence, all membrane were exposed to chemiluminescence substrate (Super 
Signal® West Pico) (Thermo SCIENTIFIC) for 15 min in a dark condition and analysed by an appropriate machine 
(FUJIFIM LAS-3000). 
2.11.5. Stripping blots for reprobing 

To strip and reprobe the membrane in order to detect His-tag on the protein bands, the membranes were 
washed three times with PBST. Then they were treated with 10ml of stripping buffer and incubated in 55ºC, then 
washed 3×10 min with PBST and blocked with %5 NDS/PBS for overnight.  
For probing, we used His-tag probe (HisProbe™-HRP) (Thermo SCIENTIFIC) (1:5000) for overnight exposing to 
the membranes. Then, membranes were washed three times with PBST and again preparing for chemiluminescence 
analysing. 
 2.12. FACS analysis 

To understand precise number of cells which were expressing the recombinant proteins, FACS analysis was 
performed for PVC/MI/His-mCherry-Smoc2 and PVC/MI/His-mCherry-Postn. The cells were detected in channel 2 
(488nm laser with a wave length of 585) (Accuri C6). 

After PVC/MI cells were transfected with pcDNA/His-mCherry-Smoc2 and Postn, cells were prepared for 
FACS analysis. Two different Transfected cells in 6-well plate were trypsinased and each dissolved in 5ml DMEM. 
Then 200ul of each was washed in 5% BSA/PBS and centrifuged 5 min in 1000rpm. Then the pellet of each two 
types was dissolved in 500ul of FACS buffer (5% BSA/PBS). 
As FACS analysis was conducted twice, for second time PVC/MI/pcDNA/His-mCherry-Smoc2 and 
PVC/MI/pcDNA/His-mCherry-Postn were analysed, but in this case 80% of cells were used for FACS analysis.  
3. Results 
3.1. Detection of distribution of Smoc2 and Periostin in tissue 

Immunofluorescence staining of mouse muscle tissue (Pdgfrb-Cre: Rosa26-LacZ) was conducted in order 
to detect Periostin and Smoc2 proteins in the tissue. Expression of such proteins was recognised by using first 
polyclonal antibodies against interested proteins and fluorescent antibodies against the first antibodies. To detect the 
distribution of Smoc2 and Periostin, antibodies were used to detect Smoc2 and Periostin proteins and alsoNG2 as a 
marker for pericytes (Fig. 2). To identify the ECM proteins in the basement membrane, an antibody against 
Nidogen-1 was used. Although the detected Periostin proteins was rather weak (C), Smoc2 proteins were clearly 
detected in small capillaries (B) and big capillaries (A). To define more clearly, tissue was stained with NG2 
antibody, indicating blood vessels and also Nidogen-1 antibody to recognise basement membrane around muscle 
fibres, as well as blood vessels. The yellow colours imply that the expression of Smoc2 and Periostin proteins by 
pericytes while they are located on basement membrane.  
3.2. Plasmid transformation and restriction mapping 
3.2.1. Expression plasmids 

Plasmids were constructed by using the expression vector ( pcDNA3). Both plasmids contain an expression 
cassette under the control of CMV promoter. The N-terminal sequence contains signal peptide of BM-40, used 
previously recombinant expression of ECM proteins (Nischt et al., 1991). The signal peptide sequence is fused to an 
RGS-His 6 tag to facilitate purification. After a short linker (13 aa) mCherry coding sequence (708 aa) is included. 
A flexible linker domain (26 aa). The coding sequence of the secreted part of mSmoc2 was fused to the domain. As 
a result, protein which is expressed would be His-mCherry-Smoc2. For Periostin, the construction is the same. Both 
plasmids the signal peptide region of Smoc2 and Periostin are not included and secretion is facilitated by the signal 
peptide of BM-40 (51 aa). 
3.2.2. DNA preparation and restriction map 

Constructed plasmids were transformed to DH5α bacteria and DNAs were isolated from bacteria 
(QIAGEN). Final concentration of DNA after isolation was about 856ng/ul and 590ng/ul for pcDNA/His-mCherry-
Postnand pcDNA/His-mCherry-Smoc2, respectively.   

Restriction mapping was performed in order to verify whether acquired DNAs were constructed properly. 
Figures 3and 4 show the fragments of bands after digestion with restriction enzymes on 1% agarose gel. In addition, 
tables 3 and 4 present the expected and detected DNA fragments. Taken together, all fragments were detected as 
they were expectedwith an exception which is about digestion of plasmid with Nhe I in plasmid containing Periostin 
gene (due to contamination of restriction enzyme).  
3.3. Recombinant expression of Smoc2 and Periostin proteins 

To study whether eukaryotic cells can express the recombinant proteins and also to purify the recombinant 
proteins, different cell lines were used such as PVC/MI (pericyte-like cell Anxa5 lacZ/LacZ; knockout), PVC/MII 
(pericyte-like cells Anax5 +/LacZ; heterozygote) to investigate about angiogenesis and HEK-293 (Human embryonic 
kidney cells) for recombinant expression of proteins.  



Life Science Journal 2012;9(x)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4305 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Immunofluorescence staining of muscle tissue (Pdgfrb-Cre: Rosa26-LacZ). A shows detected proteins 
Smoc2 (Green)and NG2 (Red), as well as nuclei of cells (Blue). Yellow colours particularly on the capillary of the 
tissue indicate that the expression of Smoc2 and NG2 proteins are originated from the same cells (Perycites). That 
pattern is exactly similar with C which displays the expression of Periostin proteins (Green), nuclei (Blue) and NG2 
(Red). B, expression of Smoc2 proteins (Green) and Nidogen-1 (a marker of basement membrane) (Red) are 
indicated which illustrates the basement membrane around muscle fibre and blood vessels. D shows the control of 
the experiment, so that the cells just were treated with secondary antibodies. Magnification is 20X. 
Microscope:ApoTome ZEISS. 
 
Table 3. Numbers and molecular weight of pcDNA/His-mCherry-mPostn-1fragments afterelecterophoresis. 
As there is just one site for some restriction enzymes (Xba I, Nhe I and EcoRV) a linear DNA is appeared on the gel, 
while for other enzymes depending of the number of sites to react, different fragments are appeared on the gel. 

 
3.3.1. Transfection of plasmids to HEK-293 cells 
Cells were transfected with jetPRIME® approach. As figure 5 displays, most of the cells express the   pcDNA/His-
mCherry-Smoc2 proteins. In order to select transfected cells, they were treated with 250 and 400ug/ml of G418. 
3.3.2. Transfection of plasmids to pericyte-like cells (PVC/MI and PVC/MII) 
3.3.2.1. Transfection of plasmids to PVC/MIIcells 

Cells were transfected with jetPRIME® approach. Similar to HEK-293 cells, PVC/MII did not express any   
pcDNA/His-mCherry-Postn proteins. Also, just one cell was infected with the   pcDNA/His-mCherry-Smoc2 and 
expresses the recombinant protein. Vesicles inside the cells which are prepared to be secreted outside are obviously 

Restriction Enzyme(s) Expected Fragment(s) length (bp) Detected Fragment(s) length (kDa) 
Uncut Sc/oc _ 
Hind III 6794, 1652 ≃ 6.7, 1.6 
Nco I 3345, 2297, 874, 863, 735, 332 ≃3.3, 2.2,0.8, 0.7, 0.3 
Pst I 4867, 2064, 1515, 358 ≃4.8,2.0, 1.4, 0.3 
Sma I Linear ≃ 8.0 
EcoRV Linear ≃8.0 
Sma I + Pst I 4749, 3697, 3339, 1824, 240 ≃4.7, 3.6, 3.2, 1.7,0.2 
Sma I + Nco I 4482, 3619, 2745, 2413, 116 ≃ 4.4, 3.5, 2.7, 2.4,0.1 
Sma I + EcoRV 5115, 3331 ≃ 5.0, 3.3 
Nhe I Linear _ 
Xba I Linear ≃ 8.0, 5.0 
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shown (Fig. 6).Other methods for transfection of PVC/MII were employed such as Lipofectamine ™ Reagent, 
Fugene® 6 Transfection Reagent. However, the cells were not infected with mentioned methods (Table 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. DNA electrophoresis of pcDNA/His-mCherry-mPostn-1.Different fragments of DNA are appeared on 
the gel due to function of restriction enzymes. All fragments display the molecular weights as it was expected. As 
the result of contamination of NheI enzyme with other enzymes, more than on fragment is appeared on the gel.  The 
marker (1 kb Marker X Roche) determines the molecular weight of each fragment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. DNA electrophoresis  ofpcDNA/His-mCherry-mSmoc2. Different fragments of DNA are appeared on 
the gel due to function of restriction enzymes. All fragments show the molecular weights as it was expected.  The 
marker (1 kb Marker X (11498037001) Roche) on the left side determines the molecular weight of each fragment. 
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Table 4. Numbers and molecular weight of pcDNA/His-mCherry-mSmoc2 fragments after electrophoresis.As 
there is just one site for some restriction enzymes (Xba I, Nhe I and EcoRV) a linear DNA is appeared on the gel, 

while for other enzymes depending of the number of sites to react, different fragments are appeared on the gel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.Expression of recombinant proteins in HEK-293 cells.A: illustrates fluorescence light of channel 2 
fluorescent implying expression of cherry proteins.B: shows the phase contrast picture of transfected HEK-293 cell. 
(Microscope: Axiovert 40 CFL ZEISS). 
 
3.3.2.2. Transfection of plasmids to PVC/MI cells 

To transfect the plasmids to PVC/MI, two methods were performed: transfecting by calcium phosphate 
approach and jetPRIME® approach. In transfection of PVC /MI with calcium-phosphate method no transfected cells 
were found. Whereas, in transfection of cells by jetPRIME® approach just 1% of cells expressed the pcDNA/His-
mCherry-Postn proteins and 10 % expressed the   pcDNA/His-mCherry-Smoc2 proteins (Fig. 7). Cells were treated 
with 400ug/ml of G418 to select just transfected cells. In the transfected experiments only few cells were expressing 
the recombinant proteins. Therefore, we used Flow cytometry for detecting expressing cellsin large pool of cells. 
Recombinant proteins were detected by their Cherry domains which can be detected in channel 2 of a cytometer 
(Accuri C6). Part of signals can be detected in FL2 channel. Additionally, FSC and SSC were detected, 
characterising the size and granularity of cells, respectively. Surprisingly, after two weeks transfection, no specific 
expressing cell was detected, although they were G418 resistant (Fig. 8 A and B). 

 
 
 
 
 
 
 
 
 
 

Figure 6. Transfected PVC/MII cells byjetPRIME®approache. The picture illustrates one PVC/MII cellwhich 
expresses the recombinantproteins. Microscope: Axiovert 40 CFL ZEISS. 

 

Restriction Enzyme(s) Expected Fragment(s) length (bp) Detected Fragment(s) length (kDa) 
Uncut Sc/oc - 
Spe I Linear ≃ 8.1 
EcoRV Linear ≃ 8.1 
Apa I Linear ≃ 7.0 
Xba I Linear ≃7.0 
Spe I+ Hind III 6882, 640 ≃ 8.1, 0.6 
Spe I + Nhe I 6777, 745 ≃ 8.0, 0.7 
Spe I + Xho I 6738, 748 ≃ 8.0, 0.7 
Spe I + EcoRV 6010, 1512 ≃6.0, 1.5 
Xho I + EcoRv 6794, 728 ≃ 8.1, 0.7 
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Figure 7. Transfecting PVC/MI cellsbyjetPRIME® method. A: represents PVC/MI cells expressing the 
recombinant proteins. B: illustrates the phase contrast photo of the cells presented in previous picture. C: displays 
expression of recombinant proteins by PVC/MI cells. Vesicles inside the cells show how proteins are prepared to be 
secreted to the extracellular environment. D: illustrates the phase contrast photo of the cells presented in picture C. 
 
Table 5.effectivity of different transfection methods for three types of cells. (++) indicates the most effective 
approach for on specific cell line, (- +) represents partially effective, (0) indicates no effective at all. (NT) represents 
not tested. 

 
3.4. Purification of recombinant proteins 

In order to detect recombinant proteins by immunoblotting and also understand the function of proteins, 
purification of recombinant proteins was carried out according toClontech (TALON Affinity chromatography). For 
this purpose, HEK-293 cells were regularly kept in serum-free DMEM (plus 400ug/ml G418) and also 10% 
FCS/DMEM, in order to collect the conditioned media. 

The principal of purification is that, recombinant proteins bind to the resin which consist of a 
tetradentatechelator charged with cobalt which confer a high affinity for His-tagged (recombinant protein) proteins 
(Chaga et al., 1994). Recombinant proteins then are eluted with a buffer which is composed of Na phosphate, NaCl 
and imidazol to break the bonds. In our case, all eluted proteins were usually collected in 15 fractions (1 ml each). 
3.5. Detection of proteins by immunoblotting 

After protein purification of collected media, eluted proteins were precipitated and run on the either 8% or 
10% polyacrylamide gel. To detect recombinant proteins on the gels, immunoblotting was carried out after 
transferring gels on the PVDF membranes. 
3.5.4. Immunoblottingof serum-free and serum-containing media (purified and supernatant media). 

In order to make sure whether all recombinant proteins are still in collected media and also in eluted protein 
fraction, immunoblotting of all was carried out. The procedure was that to precipitate 0.5 ml of any the most 
possible eluted protein fractions from serum-containing and serum-free media of HEK293/His-Cherry-Smoc2, as 
well as the conditioned media of HEK293/His-Cherry-Smoc2 (collected on 09/May/2012, 10/May/2012 and 
11/May/2012). All precipitated proteins were electrophoresed on 8% polyacrylamide gel in two different conditions: 
reduced and non-reduced conditions. They then transferred on the PVDF membranes and exposed to the Smoc2 
antibody and were prepared for chemiluminescence immunoassay. Photos illustrated the bands with various 
molecular weights (Fig. 9 A and B). However, we could identify the bands representing His-Cherry-Smoc2 and also 
degraded His-Cherry-Smoc2 proteins. The membranes again were prepared to be exposed to His-tag probes and 
doing chemiluminescence immunoassay. Overlapped bands may confirm more the presence of the interested protein 
(Fig.9 A and B).  
3.6. 3D monoculture of HUVECs treated with Serum-free medium HEK-293/His-mCherry-Smoc2 
In order to investigate the functions of Smoc2 proteins in angiogenesis, a monoculture of HUVECs in 3D culture 
was prepared in 6 wells of a 24-well plate in order to treat with the eluted proteins from fractions with containing the 
most amounts of recombinant proteins, which were already identified by doing polyacrylamide gel electrophoresis, 
and also collected serum-free 293/His-Cherry-Smoc2. After changing the medium of the culture every day replacing 

Transfection methods HEK-293 cells PVC/MII cells PVC/MI cells 
Lipofectamine ™ Reagent NT 0 NT 

Fugene®6 Transfection Reagent 0 - + NT 
Calcium-phosphate NT NT 0 

jetPRIME® ® ++ - - - + 
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with collected media and serum-free/ 5X growth factors in ratio of 1:4 for a period of one week and after formation 
of tubes by HUVECs, they were immunostained and visualised by fluorescence microscope. Nucleus and 
membranes of HUVECs were immunostained nicely by DAPI and CD31 antibodies, respectively (Fig. 10). 
Overlapping of green areas (CD31) and blue areas (nucleus) confirm the status of HUVECs in the culture. However, 
as we expected to observe the presence and involvement of Smoc2proteins (tagged with Cherry proteins) we could 
not detect any fluorescent light representing the existence of such proteins (Fig. 10). 
 

 
Figure 8 A. FACS analysis of PVC/MI/His-mCherry-Smoc2and PVC/MI/His-mCherry-Postn after two days 
transfection. A: indicates the control of experiments which untransfected PVC/MI cells were analysed. B: shows 
the expression of recombinant proteins (His-mCherry-Smoc2) by PVC/MI cells. As it is shown, about 7.7% of cells 
(shown in Q1-UR) were expressing the recombinant proteins. C: illustrate the percentage of cells expressing 
recombinant proteins (His-mCherry-Smoc2) which is about 1.2% (shown in Q1-UR). 
 
4. Discussion 

Due to the fact that matricellular proteins modify the features of ECM and also reactivity of cells, it was 
speculated that such proteins may also play important roles during angiogenesis. Smoc2 and Periostin as two 
members of matricellular proteins may interact with vascular cells and influence  angiogenesis due to their 
interactions with ECM proteins such as integrins(Kuhn et al., 2007; Liu et al., 2008; Morra and Moch, 2011; Rocnik 
et al., 2006). With this regard, detection, expression, purification and initial tests for biological functions were 
conducted. 
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Figure 8 B. FACS analysis of PVC/MI/His-mCherry-Smoc2and PVC/MI/His-mCherry-Postn. A: presents the 
control of experiment which untransfected PVC/MI cell were analysed. B and C show no expression of recombinant 
proteins neither Smoc2 nor Periostin was detected, respectively. 
 
4.1. Expression of matricellular proteins in HEK-293 cells 

Expression of recombinant proteins in HEK-293 cells after being transfected with pcDNA/His-mCherry-
Smoc indicates that the constructed plasmids are able to be transfected and express recombinant Smoc2in cells. As 
result of HEK-293 cell showed, most of the cells expressed the recombinant proteins, and the expression of proteins 
was detected through the observation of the fluorescent Cherry proteins tag by fluorescence microscopy. However, 
in transfection of HEK-293 with pcDNA/His-mCherry-Postn, we did not see any expression of such proteins. Yet, 
there is not any clear reason for this finding. As transfection is very effective in HEK-293 and the structure and 
sequence of the construct was verified, we would like to speculate that either the Postn protein is not stable in these 
cells or causes death in expressing cells. This has to be tested in future experiments.  
4.2. Expression of matricellular proteins in pericyte-like cells  

Different methods of transfection were applied for pericyte-like cells. PVC/MI and PVC/MII cells, the 
results of transfection indicate that these cells are rather resistant to transfection. PVC/MI cells were transfected in a 
very low number as data of FACS analysis showed.  Although expressing PVC/MI/His-mCherry-Smoc2 and 
PVC/MI/His-mCherry-Postn transfected could be found, the expression of recombinant proteins was gradually 
decreased, so that after two weeks no cells secreting recombinant proteins could be detected by FACS analysis (as 
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detected by mCherry fusion tag). As the transfected cells were selected by adding G418 to the medium, it shows that 
transfection was done successfully. One potential reason for that could be that, cells died after they overexpressed 
the recombinant proteins and washed away as cells were regularly kept in fresh medium. Another possibility could 
be due to partially integration of plasmids to the eukaryotic chromosome. In other words, part of the plasmids was 
integrated into the eukaryotic genome which contains just the gene which expresses the resistance to G418 and the 
rest did not integrated to DNA. It also may be speculated that the transfected cells lost their adhesive ability to the 
cell culture plates and they were washed away during changing the medium of cells, such an idea would imply that 
the overexpression of matricellular proteins may affect survival (due to overexpression) or adhesion properties (due 
to modification of ECM). This has to be analysed in more details by additional experiments and may give important 
clues to function of this group of protein. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9A.Western blot and Chemiluminescence immunoassay for serum-free and serum-containing media 
with anti-Smoc2 antibody and anti-His-tag probe. A and B display the immunoblotting of serum containing 
media which were exposed to anti-Smoc2 and anti-His –tag probe respectively. C and D represent the same 
experiments but for serum-free media. Some overlapped bands are arrowed.  M: Marker. 
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Figure 9 B.Western blot and Chemiluminescence immunoassay for serum-free and serum-containing media 
with anti-Smoc2 antibody and anti-His-tag probe. A and B display the immunoblotting of serum-free media 
which were exposed to anti-Smoc2 and anti-His-tag probe respectively. C and D represent the same experiments but 
for serum-containing media. Some overlapped bands are arrowed.  M: Marker. 
 
4.3. Morphological change in transfected pericyte-like cells (PVC) 

Although the rate of transfection in both types of cells was very low, both types of PVC cells showed 
morphological changes after transfection. A few transfected PVC/MII with pcDNA His-mCherry-Smoc2 by 
FuGENE® 6 Transfection Reagent showedsome changes in their shape and size, while it was not seen in control 
cells of experiment. As the transfected cells had irregular shape and showed sign of formation of vesicles and 
fragmentation. It may be thought that such cells were undergoing to apoptosis.  However, experiments to detect cell 
death like staining with Annexin V probes and Propidiumiiodid for dying and dead cell, respectively, should be 
performed to support that idea. 

In PVC/MI after transfection to pcDNA/His-mCherry-Postn also morphological changes was observed. In this 
case expressing cells seem to differentiate to adipocyte cells (due to the presence of lipid vesicles inside the 
cytoplasmic). However, no experiment was carried out to confirm the speculation. Staining for lipid deposition or 
the detecting the expression of adipocyte-specific marker genes (PPAR gamma mRNA by RT-PCR) would be 
useful. 
4.4. Purification of secreted Smoc2 proteins  

Purification of proteins from serum-free and serum-containing media HEK-293/His-mCherry-Smoc2 was 
carried out. Purified proteins were analysed by polyacrylamide gels and revealed that in both serum-containing and 
serum-free media recombinant proteins can be detected through staining with coomassie blue and by Smoc2-specific 
immunoblotting. The results indicate that proteins with an expected molecular weight (≃ 76 kDa) can be detected. 
Therefore, the secreted monomeric protein shows the expected molecular weight and indicates that Smoc2 protein 
can be successfully expressed. In addition, doing immunoblot under reduced and non-reduced condition suggests 
that the reducing agents (eg.DTT) break numerous  S-S bridges of proteins(Geiger and Arnon, 1976).  The Smoc2 
protein has 24 cysteine amino acids and may therefore form up to 12 Cys-Cys bridges. Breaking the Cys-Cys 
bridges may have noticeable differences in movement of protein through the gel, resulting in appearing in different 
molecular weights. The appearance of higher molecular weight bands in the range of 200 to 250 kDa indicates the 
formation of higher molecular weight multimers. The size may indicate the formation of trimers, but this has to be 
defined by additional studies. Other protein bands with lower molecular weights may represent degraded 
recombinant proteins, respectively.  
4.6. Effects of matricellular proteins on angiogenic differentiation 

It was stated previously that ECM proteins modify and change the features of ECM. Otherwise, previous 
studies indicated that Smoc2 and Periostin are both significantly up-regulated during angiogenic differentiation in 
vitro. Therefore, the effects were tested on tube formation of endothelial cells in 3D culture. No significant effect on 
tube formation and survival of endothelial cells was seen. This could be due to the same effects as discussed before. 
Therefore, more studies are needed to define any effects of these proteins. 
4.7. Summary, outlook and future investigations 

The results show that Smoc2 and Periostin proteins can be expressed and purified from HEK-293 cells. 
Otherwise, pericyte-like cells PVC/MI and PVC/MII cells could be transfected only with very low efficiency and no 
stably expressing clones could be selected. Initial functional assays with purified proteins were performed, but did 
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not reveal yet significant result. Therefore, future studies should focus on the following strategies: improvement of 
transfection protocols, optimisation of the protein purification protocols, optimisation of selection of stably 
expressing cells, reduction of degradation of proteins, use of improved functional assays.The project was started as 
yet there is only little information available.For further investigations, transfection of pericyte-like cells with 
optimised methods would be an approach to transfect the cells to express the proteins. As immunoblottingof serum-
free and serum-containing media showed, protein bands with higher molecular weight as expected could be studied 
to indicate whether they are multimeric recombinant proteins. Alternatively, they are recombinant proteins may are 
bound to other proteins.Due to time limitation, only primarily experiments could be performed in order to address 
morphological changes of transfected cell, as well as investigation on differentiation of transfected PVC/MI. 
Therefore, further studies should include: expression and purification of more recombinant proteins for in vitro 
studies, improvement of transfection methods for PVC cells (option would be viral transfection systems), and 
functional studies involving adhesion, migration and antigenic differentiation in 2D or 3D cultures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. Immunofluorescence staining of the3D culture.A and B show the staining of HUVECs which     were 
treated with collected serum-free HEK-293/His-Cherry-Smoc2 (collected on 09/May/2012) and 5X growth factors 
in ratio of 1:4. Although the nuclei and CD31 (marker of endothelial cells) were observed, but Cherry proteins were 
not detected. Such pattern is also similar for C and D which cells treated with the same amount of media but the 
date of collection of medium was different, 10/May and 11/May, respectively. Finally E indicates the control of 
experiment, so that HUVECs were treated just with serum-free medium and 5X growth factors in ratio of 1:4.  
Magnification is 10X. Microscope: Axiovert 40 CFL ZEISS. 
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Abstract: Introduction: Low back pain is one of the most important health problems. Disk herniation is one of the 
common reasons of low back pain. Accurate examination is the best and the simplest diagnostic methods. Physical 
finding and Straight Leg Raising (SLR) test, neurologic tests and other tests are used to know the exact site of 
herniation. Para clinical studies such as MRI should be used, because physical examination has not high specificity.  

Methods: 100 patients, who were referred with back pain or radicular pain to the emergency department of Imam-
Reza hospital of Tabriz city, were enrolled in study. SLR, Reverse SLR and Cross SLR tests were done for all 
patients. Then patients were referred to the neurosurgeon for treatment. Lumbar MRI was taken for all patients. 
Then all patients were followed up and there data were collected. Results: Sensitivity and specificity of SLR test, 
Cross SLR test and Reverse SLR test was 100%, 0% and 94.68%, 100% and 88.89%, 100%, respectively. There was 
no significant relationship between MRI and positive discopathy in examination and SLR (P=0.11). Conclusion: 
SLR has low sensitivity but high specificity. If it uses with physical examination it’s sensitivity increases but it’s 
specificity decreases. The most sensitive test for detection of low back pain is SLR and most specific test is Cross 
SLR. 

[Alireza Ala, Samad Shams-vahdati, Ali Meshkini, Yashar Hashemi-aghdam, Saeed Alizadeh-shahri, Ali 
Taghizadieh. Diagnostic value of Lasègue test in discopathy in patients with acute low back pain. Life Sci J 
2012;9(4):4315-4318]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 645 

 

Keywords: Straight Leg Raising, Low Back Pain, Discopathy 

 
1. Introduction: 

Back pain is one of the most common causes of 
referring to clinics and medical services. It affects 
two third of adults during their life [1]. Acute back 
pain of most patients recovers automatically and 
there is not found any cause for back pain in 95% of 
the patients. It usually results from muscular or 
ligament injuries [2, 3]. To find need to any 
intervention for disc hernia, quad equine syndrome, 
or myeloid stenosis constituting 5% of back pains 
and focus on them, further evaluations will be 
required when back pain is associated with 
neurological findings [1]. 

Exact clinical examination is the best and the 
easiest way of detection. Physical findings in SLR 
(Straight Leg Raising) test, neurological tests, and 
others are not only helpful in detecting the problem 
but also they can be used in specifying exact 
pathological location. Since clinical examination is of 
high specificity, Para-clinical modalities such as MRI 
should also be used [4,5]. Although MRI is of high 
sensitivity in detecting intervertebral disc hernia, it is 
not recommended to use it without considering 
clinical symptoms and it is better that MRI is used to 
confirm clinical detection and help in determining 

exact pathological location to surgery. Unfortunately, 
it is often used as the first step in detecting back pain 
and deciding for surgery in spite of its high expenses 
and lack of its public availability [6]. 

Whether SLR is positive or negative, MRI is 
finally used to detect discopathy. There is not any 
study conducted on importance of SLR test in 
patients referring to emergency departments while 
complaining of acute back pain attack indicating to 
the relationship found between positive SLR and 
discopathy. Therefore, we aimed to evaluate the 
validity of positive Lasègue test in identifying the 
patients with discopathy and acute back pain attack, 
referring to emergency departments.  

 
2. Materials and Method: 

This descriptive cross sectional study was 
conducted on 100 patients suffering from 
radiculopathy and acute low back pain referring to 
the emergency department of Imam Reza hospital 
from 21 March 2011 to 22 November 2011. 

The patients were selected randomly. Lasègue 
test was conducted for all patients. The patients were 
treated at emergency department and then were 
referred to neurosurgery service. MRI of the patients 
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was evaluated during follow-up period. Additionally, 
exclusion criteria for patients were: 

 History of back surgery 
(luminectomy and disc surgery) 

 Lumbar penetrating or blunt trauma 
 TB 
 Paravertebral infection 
 Cancer  

All patients were studied considering positive 
and negative SLR and the obtained results were 
registered. The patients were referred to neurosurgery 
clinic.  Since most patients with back pain underwent 
MRI even with negative SLR, most of them had one 
of the findings related to radicolopathy, chronic back 
pain, muscular force reduction, sphincter impairment, 
decreased sensory. Financial costs of the patients 
were supported by researchers and results were 
registered either through phone call or reference to 
emergency department. 

Considering lack of any special intervention, the 
plan was executed in accordance with instructions of 
Tabriz University of medical Sciences- ethical 
committee of the medical faculty. All trusteeship 
principles were observed and the patients name and 
address was not disclosed anywhere.  

The data were analyzed using SPSS15.0 
statistical software and qui-square or Fisher’s exact 
test. Descriptive statistical methods (frequency, 
percentage, mean ±standard deviation) were used to 
statistically evaluate the data. In this study, P<0.05 
was regarded statistically significance. Finally, 
accuracy and specificity of SLR test were calculated 
to predict discopathy.  

 
3. Results: 

The present study was conducted on 100 
patients. 74 (74%) patients experienced back pain 
again while 26 (26%) cases had not any history of 
back pain in the past.  

Clinical examinations of SLR test was positive 
in 76 (76%) and was negative in 24 (24%) patients. 
Reverse SLR test was positive and negative in 36 
(36%) and 64 (64%) patients, respectively. Also, 
cross SLR test was positive in 27 (27%) and negative 
in 73 (73%) patients.  

According to the reports, discopathy was seen in 
89 (89%) patients but there was not any sign of 
discopathy in 11 (11%) cases.  

All patients mentioned back pain following 
activity. Back pain with diffusion to leg was reported 
in 99 (99%) patients. 

Urinary and fecal incontinence was reported 
only in 3 (3%) patients while 97 (97%) did not suffer 
from incontinence.  

Increasing factor was mentioned in 94 (94%) 
patients.   

Results of SLR test demonstrated that 99 (99%) 
patients suffered from discopathy while one patient 
did not experience it.  

Results of the study indicated lack of any 
meaningful relationship between reverse SLR and 
positive discopathy result in MRI (P=0.97). Also, 
there was not any meaningful relationship between 
cross SLR and positive discopathy result in MRI 
(P=0.15). Additionally, the present study 
demonstrated that there was not any meaningful 
relationship between Lasik test and positive 
discopathy result in MRI (P=0.3). 

Fisher’ exact test did not show any significant 
difference between back pain with diffusion to leg 
and positive discopathy result in MRI (P=0.11).  

The study showed that there was a meaningful 
difference between positive discopathy result in MRI 
and positive SLR test (P=0.004).  

There was a meaningful relationship between 
history of back pain and MRI findings(P=0.02). Also, 
there was not any meaningful relationship between 
increasing factors and MRI findings (P=0.64).  

There was not any statistically meaningful 
relationship between positive discopathy finding in 
MRI and disposition (P=0.62), walking (P=0.29), 
lifting heavy objects (P=0.269), bending (P=0.64), 
and standing (P=0.119). Fisher’s exact test did not 
indicate any meaningful difference between lying and 
positive discopathy finding in MRI (P=0.2) (diagram 
1).  

 

 
Diagram1: Cause of low back pain 
 

In this study, accuracy and specificity rate as 
well as positive and negative diagnostic value of SLR 
test was 77.52%, 36.36%, 90.6%, and 16.66%, 
respectively. 

Additionally, accuracy and specificity rate of 
cross SLR test was respectively 29.21%, 90.9% and 
positive and negative indicative value of the test was 
calculated 96.29% and 13.96%, respectively.  
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Accuracy and specificity rate of reverse SLR 
test was respectively 88.89%, 10.94% and positive 
and negative indicative value of the test was 
calculated 35.96% and 63.64%, respectively. 

Accuracy and specificity rate of associating the 
description of the patients’ conditions with positive 
Lasik test in diagnosing discopathy was calculated 
89.90% and 100%, respectively. Positive and 
negative indicative value of the method was 100% 
and 9.09% (diagram 2). 

 

 
Diagram 2: specificity and sensitivity of SLR, 
Reverse SLR, Cross SLR, History and positive SLR 
 
4. Discussion: 

Back pain is a great health problem such that 
back and spine pain is regarded as one of disability 
factors and reduces life quality of people [7]. 
Statistics indicate that 80% of people refer to 
physician because of back pain at least once during 
their life.  It is believed that people having to stand or 
walk for many hours, do heavy and repetitive 
physical activities associated with several bending, 
pushing, pulling, and lifting, experience vibration 
during driving and long-term tiredness as well as 
those who are dissatisfied from their occupation more 
suffer from back pain. Therefore, such occupations 
are being affected by back pain in several ways [8].  

SLR is used as the first test to detect disc hernia 
and it is of 70-80% accuracy. More accurate test such 
as Slump may be used in diagnosing disc hernia 
where SLR is negative [9].  

In a study, Capla et al referred to 36% as 
accuracy of the test [10]. Accuracy rate of Lasègue 
test was measured as 72% in a similar study 
conducted by Mohseni et al [11] while it was 72% in 
the study conducted by Masoud et al [12].  

Specificity rate of SLR test was 89% in the 
study conducted by Majlesi et al [9]. Walter et al 
referred to 26% as specificity rate of the test [13]. 
Our study also showed that specificity rate of the test 
equals 36.36%.  

Accuracy rate of cross SLR test was 29.21% in 
the above-mentioned study. It was 29% in the study 
conducted by Walter et al [13]. Specificity rate of 
cross SLR test was 88% in the same study [13]. It 
was 90.9% in the present study.  

Capla et al calculated positive and negative 
indicative value of SLR test as 69% and 52% [10] 
while it was 90.6% and 16.16% in our study, 
respectively. Also, accuracy and specificity rate of 
reverse test was respectively 89.89% and 10.94% in 
the above-mentioned study. 

In the study conducted by Masoud et al, 47% of 
the patients suffered from Achilles reflex disorder, 
31% of them experienced sensory disorders, and 2% 
of the patients complained from muscular atrophy. 
There were sphangtory disorders in 5% of the 
patients [12]. Considering neural disorders, urinary 
and fecal incontinence was reported by 3 (3%) 
patients in our study. 

Accuracy and specificity rate of associating the 
description of the patients’ conditions with positive 
Lasègue test in diagnosing discopathy was calculated 
89.90% and 100%, respectively.  

The present study suggested that incidence of 
back pain in housewives is more frequent then other 
groups and low back pain was seen in 28% of 
housewives. Additionally, Masoud et al demonstrated 
that incidence rate of acute back pain and discopathy 
in housewives is higher than other groups [12].  
 
Conclusion:  

Results of the present study demonstrate that 
SLR is of high accuracy by itself but of low 
specificity. When the test is associated with clinical 
examination, slight decrease of accuracy and 
significant increase of specificity are observed. SLR 
and cross SLR are the most accurate and specific 
tests to diagnose back pain, respectively 
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Background: The scaphoid is the most frequently fractured carpal bone. Those fractures are commonly difficult to 

diagnose and usually go undetected. If the patient does not get medical attention considering that it was a trivial 

wrist trauma, or if the patient is not appropriately immobilized for enough time, Healing will not occur, partially due 

to the scaphoid peculiar vascularity. The scaphoid nonunion treatment method is controversial. The aim must be 

bone healing with scaphoid shape restoration and ligament structure preservation. This study was aimed to evaluate 

the results of treatment of scaphoid nonunion with reverse flow vascularized bone graft from distal metaphysis of 

radius. Materials & Methods: In a quasi-experimental setting, 20 patients with scaphoid nonunion in  Shohada 

Trauma Center of Tabriz were evaluated during 13 months. All these were operated and a reverse flow vascularized 

bone graft from distal metaphysis of radius was employed. Long and short thumb spike casting was applied tow 

times for 1.5 and 2 months respectively. Radiological union, range of motion, presence of pain and the degree of 

patients’ satisfaction were assessed. Results: Twenty patients, 19 males and 1 female with mean age of 25.15± 

6.62(17-40) years were recruited. There were 17 waist and 3 proximal pole fractures. Preoperative pain and pain 

with decreased grip strength was seen in 11 and 9 cases, respectively. Postoperatively, the range of motion did not 

change significantly. The frequency of patients suffering from pain was significantly decreased at the end of study 

(100% to 25%; p<0.001). There were 7(35%) complications: pin fracture (2 cases), occupation change (2 cases), 

nonunion (1 case), delayed union (1 case), and the irritation of pin place (1 case). The man time of union- 

achievement was 10.71 ±1.62 (8-14) weeks. Eighty percent of the patients were highly to very highly satisfy with 

the procedure. Mayo wrist score was significantly increased after operation. Conclusion: This study showed that the 

treatment of scaphoid nonunion with reverse flow vascularized bone graft from distal metaphysis of radius is safe 

and effective. The risk of nonunion should be evaluated studies with larger sample sizes. 
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1. Introduction: 

Scaphoid fracture is the most common 

fracture among carpal bone fractures (about 71% of 

all carpal bone fractures). About 345 thousand 

scaphoid fractures occur every year in USA.  This 

kind of fracture mainly occurs in young and middle-

age people (15-60 years of old). About 5-12% of 

scaphoid fractures are associated with other kinds of 

fractures and 1% of fractures are bilateral. Scaphoid 

bone fracture diagnosis is very important because, 

90% of the fractures are cured by an early procedure 

(1). 40% of these fractures remain undetected after 

primary examination. Consequent nonunion results 

in: pain,  progressive and destructive changes in wrist 

joints, deformation of the wrist, erosional changes 

(osteoarthritis), mobility limitations and a consequent  

defect in life, especially young and active people (1). 

The important point is that, it is articulated with distal 

end of radius and four other carpal bones and moves 

with every wrist motion. Any change in this joint due 

to fracture, dislocation, semi-dislocation or any other 

change in joint stability because of torn ligaments 

causes severe secondary changes in whole of the 

wrist joint. If scaphoid fracture remains undetected 

for 4weeks, we will expect nonunion scaphoid. Many 

solutions have been proposed to solve this problem 

(2).  
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Primary mechanism of scaphoid bone damage is 

falling on outstretched hand. In adults, it occurs in 

waist (70%), distal part (10-20%), proximal part (5-

10%) and tubercle (5%). the frequency is somehow 

different in children; tubercle (52%), distal (33%), 

waist (15%) and proximal part fracture is rare and is 

often healed without any problem but, because of 

rising participation of children in group sports this 

pattern is turning into adults’ pattern(3). Associated 

fractures with scaphoid fracture are: Radius styloid 

fracture, triquetrum fracture, capitate fracture and 

trans-carpal peri-lunate fracture. An associated distal 

fracture is rare (4). Scaphoid fracture problems 

include:  

 Mal-union  

 Delayed union  

 Nonunion. 

There are some classification methods for 

scaphoid fractures. One of them is classifying based 

on anatomical details of fracture. According to this 

classification, scaphoid fractures are divided into four 

groups:  

 Tubercle 

 Distal end 

 Proximal end  

 Waist fraction. 

As the second classification based on fracture 

surface:  

 Vertical oblique 

 Horizontal oblique  

 Transversal fracture.  

In another classification, we consider fracture 

duration and consequent healing duration. In this 

method there are: 

 Acute union (complete union after 4 months 

of immobilization) 

 Delayed union  

 Nonunion. 

In another method we use stable and unstable 

expression to describe the condition of fracture (1, 2, 

and 8). Also, Hepert and Fisher have proposed 

another method of classification. 

Nonunion Treatment:  

There is still debate about the most 

appropriate treatment method for nonunion scaphoid 

fracture. The main purpose of treatment must be 

complete bone union associated with primary shape 

return and ligament structure protection.  

Different treatment methods are proposed:  

 Electrical and electromagnetic stimulation  

 Internal fixation  

 Bone graft  

 Vascularized bone graft  

 Multiple methods with each other (9-13).  

Although many successes have been achieved in 

this field, but fracture cases are numerous and lots of 

time is needed for immobilization.  

This condition results in trouble in patients' life, 

activity limitations and at last socioeconomic statues 

destruction. Nowadays the most common methods in 

using graft which contains recurrent radial artery 

even vascularization from distal radius, ulna, 

scaphoid tubercle, dorsal metacarpal artery an ulnar 

artery might be used (14). 

According to the results of some researches, one 

of the treatment procedures is reverse flow 

vascularized bone graft from distal metaphysis of 

radius, which is 86-90% successful in proportion to 

un-vascularized bone graft . This is the first time 

which this procedure is being executed in Iran, thus 

we’ve decided to investigate the results. 

2. Materials & Methods: 

2.1. Study Design and Population: In a quasi-

experimental setting, 20 patients (19 males and 1 

female with mean age of 25.15± 6.62(17-40) years) 

with scaphoid nonunion referred to Shohada Trauma 

Center of Tabriz were evaluated during a 13-months 

period (Jun-2009 until July-2010). All these were 

operated and a reverse flow vascularized bone graft 

distal metaphysis of radius was employed. After 

patients’ admission, patients were questioned with a 

questionnaire. After an accurate examination of arm 

and fore arm, acute and chronic problems of 

sensation, mobility and circulation were searched for 

and results was compared with other arm and fore 

arm. Postero-anterior and specific scaphoid view 

radiography were executed. After MRI, condition of 

distal and proximal vessels was investigated; at last 

the operation was performed. A curved incision was 

made on radial margin of the wrist and scaphoid 

bone, radius donor end was revealed. 

Between first and second compartment, the first 

and second ICSRA arteries and the vein associated 

with the bone fraction, were removed about 1.5 cm 

away from radiocarpal joint and were attached to the 

prepared nonunion site. Then, internal fixation was 

performed with kirschner wire. After operation, wrist 

was dressed with long thumb spika cast for 1.5 

months. Then, it was dressed with short thumb spika 

cast for 2 months more. Medical wrist band was used 

also. After 4 months kirschner wire was removed and 

radiologic signs of bone union were investigated. We 

used simple MRI or CT-Scan to overcome the doubt 

on curing process. At the end of treatment, patients' 

satisfaction, pain withdrawal, grip power, and range 

of motions were investigated and were scored as very 

good, good, intermediate and bad. Mayo wrist scores 

before and after operation was measured and 

compared.  

Study Variables:  
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Age, sex, duration between injury and 

operation, primary complaints, follow up duration, 

dominant hand, injured hand, injury mechanism, 

pain, deterioration and improvement mechanism, 

treatments before operation, manipulation, sensation, 

motion and circulation examination, previous disease 

history, smoking, nonunion location, AVN,  

occupation before injury, severity of activity before 

fracture, pain after operation, simultaneous 

styloidectomy, operation side effects ,duration 

between operation and union, final result, Mayo wrist 

score and related classification were studied. 

2.2. Statistical Analysis & Ethical Considerations:  

Statistical analysis was performed by SPSS 

software package version 16.0 for windows (SPSS 

Inc., Chicago, USA). Quantitative data were 

presented as mean ± standard deviation (SD), while 

qualitative data were demonstrated as frequency and 

percent (%). In order to statistical analysis, collected 

quantitative data were studied with Student T-test 

(independent Samples), paired samples T-test and 

Man-whitney U test and for Qualitative data 

statistical methods, the mean difference test for 

independent groups, and Chi Square
2 

test or Fisher’s 

exact test. P value less than 0.05 was statistically 

considered significant in all steps. All participants 

have signed a written consent, and the study protocol 

was approved by the Ethics Committee of Tabriz 

University of Medical Sciences (TUMS), which was 

in compliance with Helsinki Declaration. 

3. Results: 

We studied 20 patients using reverse flow 

vascularized bone graft from distal metaphysis of 

radius. The mean age was 25.15±6.62 (17- 40) and 

the mean duration between injury and operation was 

28.03±41.22 (2-180 months). The mean follow up 

duration was 8.60±1.64 months. Other primary 

information are showed in tables (Table 1). 

 

Table 1, Primary Information about patients 

 Right left 

Dominant hand 19(95%) 1(5%) 

Injured hand 12(60%) 8(40%) 

All patients complained of pain. Pain had 

increased with activity in all cases, but resting in 12 

patients relieved the pain. 18 of the patients had 

fracture dislocation. Sensation and circulation in 

forearm and hand was normal. None of them had 

chronic diseases before. 11 patients were smoker. 

MRI revealed AVN in 11 patients. The patients had 

different jobs such as: mechanic, farmer (5 patients), 

car painter, turner, welder, carpenter (2patients), shop 

keeper (2 patients), slaughter-house worker, 

confectionery worker, simple worker, student, clerk 

and teacher. 5 patients complained of pain after 

operation which was severe in 3 of them. 

Styloidectomy was executed on 12 patients (Chart 1). 

 
Chart 1. Styloidectomy Cases  

 

In some cases there were side-effects like: 

pin breakage (1cases), change in occupation (2 

cases), nonunion, delayed union and stimulation of 

pin location. 19 patients (95%) after operation 

achieved complete union (final result). Mean time 

between fracture and union was 10.71±1.62 weeks 

(8-14weeks). 80% of patients were pleased with the 

results (Table 2). Range of motion didn’t change after 

operation. Mayo wrist score was significantly 

increased after operation (Table3). 

 

Table 2. Patients’ satisfaction after operation 

Bad Medium Good Very good 

3(15%) 1(5%) 8(40%) 8(40%) 

 

Table 3, Comparison between before and after 

operation, between before operation and intact 

hand and between after operation and intact hand 
P3 P2 P1 Intact 

hand 

After 

operation 

Before 

operation 

Parameters 

<0.001 <0.001 0.330 72.8±5.0 63.3±7.5 62.8±6.8 Flexion (degree) 

0.010 0.006 0.267 63.0±12.3 54.3±7.7 53.5±7.6 Extension(degree) 

<0.001 <0.001 0.330 39.3±6.7 31.8±5.7 31.0±5.8 Ulnar 

deviation(degree) 

0.001 <0.001 0.083 16.4±4.2 11.8±2.5 11.3±2.2 Radial 

deviation(degree) 

- - 0.091 - 4(20%) (45%)9 Grip power 

- - <0.001 - 88.0±7.7 44.8±14.2 Mayo wrist score 

- - <0.001 - - 17(85%) Poor M
a
y
o
 

cla
ssifi

ca
tio

n
 

3(15%) 3(15%) Satisfactory 

6(30%) - Good 

11(55%) - Excellent 

4. Discussion: 

In this study we investigated the results of 

20 cases of scaphoid nonunion treatment with reverse 

flow vascularized bone graft from distal metaphysis 

of radius, in which 95% union after operation was 

seen. Mean time of bone fraction union was 10.71 

weeks in current study, but in a case union was 

delayed.  

Malizos et al (2007) used this kind of operation 

on 30 patients with nonunion Scaphoid bone fraction, 

40% 

60% 
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that union was completed in 12 weeks (15). In a 

study by Dailiana et al. (2006) on 9 patients, the 

union was obtained in 6-12 months (17). In s study 

by Caporrino et al (2003) on 29 patients, union was 

obtained in 46 days in 93% of patients (16). Diliana 

et al (2004) in another study on 47 cases of nonunion 

scaphoid fraction observed complete union for all 

cases in 12 months, Although MRI (with radio 

opaque substance) in one case revealed a nonunion 

after 3 months which was healed in 12 months (14). 

Chaug et al (2006) in a study on 50 cases of nonunion 

scaphoid fraction in 49 patients, detected 34cases 

(68%) of complete union after operation, mean time 

for union is 15.6 weeks (18). In a study by 

Uerpairojkit et al (2000) on 10 patients, complete 

union was obtained 6.5 weeks after operation in all 

cases (19). Sotereanos et al (2006) studied on 13 

patients and investigated the results in 19 months, 

union was observed in 76.9% of patients (20). In s 

study by Water et al (2002) on 3 patients, complete 

union was obtained in 3-4 months (21). Malizos et al 

(2000) Studied 22 case of nonunion scaphoid fraction 

with this method and in this study all cases achieved 

complete union after 6-12 weeks (22). Chen et al 

(2006) studied on 11 patients and observed complete 

union after 13 weeks (23). Sauerbier et al (2001) 

studied on 15 patients and observed complete union 

after 11.1 weeks (24). Bertelli et al (2004) used this 

method on 24 patients in 5 years. In 87.5% of them 

the treatment was successful (25). In study of 

Steinmann and et al (2002), 14 patients obtained 

fracture union after 11.1 weeks (26). According to 

the mentioned results, union was obtained in most of 

the patients after reverse vascularized bone graft from 

distal metaphysis of radius. 

General results are: 

 Union rate after operation was 68-100%. 

 Mean duration between operation and union 

was 4.3-19 weeks.  

So published results are rated ((very good)) but 

we should consider that many factors affect study 

results, for example: patients’ quantity and surgeons’ 

skill.  

Chaung et al (2006) studied risk factors affecting 

union after operation on 50 patients, in this study 

they mentioned: 

 High age 

 Female sex 

 A vascular necrosis of proximal end 

 Humpback deformity 

 Fixation without bolt  

 Smoking  

As risk factors (18). In our study we couldn’t 

determine the risk factors because of insufficient 

nonunion scaphoid cases (1 case). To determine risk 

factors further studies about risk factors with higher 

nonunion population is needed. Patients’ differences 

in different studies about risk factors cause wide 

range of results. In our study range of motion was 

measured before and after operation. This factor was 

improved after operation although it was not 

significant. 

Malizos et al (2007), Caporrino et al (2003) and 

Steinmann et al (2002) didn’t observe any significant 

improvement after operation (15, 16 and 26). Boyer 

et al (2007) observed deterioration after operation 

(27). 

According to the insufficient samples, further 

studies are needed. In our study, we couldn’t examine 

grip power because of some limitations. So, 

comparison is based on patient’s description of his or 

her grip power. In several studies, grip power was 

increased after operation significantly (15, 17, 19, 21, 

22, 24, 25 and 28). On the other hand, patients’ 

complaints of pain were decreased significantly. In 

other studies, achieved results were similar to the 

results mentioned above. Also, according to scoring 

scale, patients’ satisfaction was rated good – very 

good in 80% of cases. This score in study of malzios 

et al (2007) was 77% (15), in Dailiana et al (2006) 

study was good-very good (17). In Chans’ (2006) 

study it was good-very good in 91%of patients (23). 

In Sauberbier (2001) study, all of the patients' 

satisfaction was rated good-very good (24). The score 

was 64.3% in Steinmann et al (2002) study (26). 

5. Conclusion:  

After operation, union was obtained in 95% 

of cases. Mean duration between operation and union 

was 10.71±1.62 weeks. Pain in 80% of cases was 

decrease or completely relieved after operation. 

Range of motion didn’t change after operation. 

Return to the primary occupation was observed in 

80% of patients. Mayo wrist score was significantly 

increased after operation. Percentage of the group 

with high-very high Mayo wrist score was increased 

significantly after operation. 

Suggestions:  

According to the results, scaphoid nonunion 

treatment with reverse flow vascularized bone graft 

from distal metaphysis of radius is suggested. Further 

studies with more population are needed to determine 

the risk factors of scaphoid nonunion fraction. 
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Abstract: Objective: The basic goal of study is to determine the etiologies and treatment results of septic arthritis of 

shoulder, hip and knee joint in patients under 5 years old. Other purposes were estimation of the predisposing factors 

in development of septic arthritis, determination of frequency of clinical signs and symptoms in patients, 

determination of male-female ratio, estimation of importance of laboratory studies and most importantly evaluation 

of complications.Method and material: We studied 56 patients (under 5 years) who having septic arthritis in 

shoulder, hip and knee in Shohada Hospital between 2000-2005 years. We gathered the necessary information in a 

previously provided check list form. Patients were evaluated pre-operatively and post-operatively. Results: 56 

patients, under 5 years ;( female: 17, male: 39) were treated for septic arthritis of the joints shoulder, hip and knee. 

17 patients had knee septic arthritis, 33 patients had hip septic arthritis and 6 patients had shoulder septic arthritis. 

Staphylococcus aureus was the most common organism on all age groups .A good result has been found with 

arthrotomy with antibiotic therapy in these patients .In general predominance among males is evident. Conclusion: 

Although joint infections are quite common; the diagnosis of septic arthritis is not always straight forward. The most 

important goal in treating of septic arthritis is to confirm diagnosis and if possible identify the specific pathogen 

involved. Prompt arthrotomy and prompt evaluation of purulent joint fluid appears to be crucial both for 

preservation of articular cartilage and for resolution of the infection.  

[Amin Moradi, Yashar Hasehmi aghdam, Ali Sadighi, Mohammad-ali Mohseni, Bahram Samadi-rad, Sanaz Rahimi. 

Evaluation of etiologies and results of treatment of septic arthritis of large joints in patients under 5 years old 

as a phenomenon needs emergency intervention. Life Sci J 2012;9(4):4324-4328]. (ISSN: 1097-8135). 
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Introduction: 

Bone and joint sepsis is a relatively common 

disorder especially in pediatric population. Infectious 

arthritis, or suppurative or septic arthritis, is a serious 

bacterial infection of the joint space that in children 

results from hematogenous dissemination of bacteria 

(1, 2).  

This makes it likely that all orthopedic surgeons 

will be faced with the problem in diagnosis and 

treatment of these disorders. Thus, in any child with 

fever, undefinable clopping, abnormal gait, abnormal 

position of the limbs and muscular pain especially 

with swelling and erythema, doubt for septic arthritis 

should be considered (3).   

It is caused by bacterial, viral, and fungal 

infection, but the disease behaves the same but it is 

mostly caused by Bacteria. Even with the currently 

available antibiotics and treatment regimens, serious 

complications may results delay as diagnosis and 

failure to begin treatment promptly are the most 

common reasons for late complications of infection 

like Dislocation, Epiphyseal destruction, Growth 

disturbance, Ankylosis, Secondary osteoarthritis, 

Osteomyelitis , abscess and sinus.  Thus early 

accurate diagnosis and managing the patients are very 

important.  

Infection is caused by dissemination of 

pathogens via the blood, from distant site (most 

common), from an acute osteomyelitis focus, from 

soft tissue infection, via penetrating trauma and via 

iatrogenic means. It is caused by some 

microorganisms. The causal organism is usually 

Staphylococcus aureus. In children under the age of 3 

years Haemophilus influenza is fairly common. 

Others are Gram-negative bacilli (a group of bacteria, 
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including Escherichia coli, or E. coli) and 

Streptococci 

Pathology is an acute synovitis with a purulent 

joint effusion and Synovial membrane becomes 

edematous, swollen and hyperemic, and produces 

increase amount of cloudy exudates contains 

leukocytes and bacteria. As infection spread through 

the joint, articular cartilage is destroyed by bacterial 

and cellular enzymes. The joint may be become 

pathologically dislocated. 

Typical features are acute pain and swelling in 

single large joints, commonly the hip in children and 

the knee in adults; however any joint can be affected. 

The most commonly involved joint is the knee (50% 

of cases), followed by the hip (20%), shoulder (8%), 

ankle (7%), and wrists (7%). Inter-phalangeal, 

sternoc-lavicular, and sacroiliac joints each make up 

1-4% of cases.  

The typical features of suppurative arthritis 

include: Erythema, warmth, swelling, tenderness over 

the affected joint and Palpable effusion, Decreased 

range of movement. Small joints, such as those of the 

hand, usually are involved after penetrating trauma 

and closed fist injuries. 

Features in children include: Acute pain in 

single large joint, swelling in the joint (if superficial), 

warmness and tenderness, Fever. Also all movements 

are restricted due to muscle spasm (Pseudo-paresis). 

Findings in physical exams are: Decreased or 

absent range of motion, Signs of inflammation: joint 

swelling, warmth, tenderness and erythema, Joint 

orientation as to minimize pain (position of comfort): 

 Hip: abducted, flexed and externally rotated. 

 Knee, ankle and elbow: partially flexed. 

 Shoulder: abducted and internally rotated 

In order to diagnosis some Investigations are used, 

containing: 

 Lab studies: The diagnosis can usually be 

confirmed by joint aspiration and immediate 

microbiological investigation of the fluid. 

Blood culture may be positive in about 50% 

of proven cases. Nonspecific features of 

acute inflammation-leukocytosis 

(50,000/µL, neutrophils more than 75%), 

ESR, CRP-are suggestive but not diagnostic. 

 Imaging studies: 

1-Plain x-ray: 
The appearance of significant x-ray findings 

depends upon the duration and virulence of 

infection. Plain radiography findings are generally 

nonspecific and may reveal only soft tissue 

swelling, widening of the joint space (due to the 

effusion), and peri-articular osteoporosis during 

the first 2 weeks. Later, when the articular 

cartilage is attacked, the joint space is narrowed. 

2-Ultrasonography  

This study is very sensitive in detecting joint 

effusions generated by septic arthritis. Ultrasound 

helps to differentiate septic arthritis from other 

conditions (e.g., soft tissue abscesses, 

tenosynovitis) in which treatment may differ. 

3-Radio-isotope bone scan: 
Show increase uptake of the isotope in the region 

of the joint.  

4- CT scan: 
This study may help to diagnose sterno-clavicular 

or sacroiliac joint infections. 

5-MRI:  
MRI is most useful in assessing the presence of 

peri-articular osteomyelitis as a causative 

mechanism. 

The first priority is to aspirate the joint and 

examine the fluid; treatment is then started without 

further delay. Analgesics and splinting of the 

involved joint in the position of maximal comfort 

alleviate pain.  Fluid replacement and nutritional 

support may be required. Intravenous antibiotics 

should be given empirically and started as soon as 

joint fluid and blood sample have been taken for 

culture. Even with the currently available antibiotics 

and treatment regimens, serious complications may 

results delay as diagnosis and failure to begin 

treatment promptly are the most common reasons for 

late complications of infection? Thus early accurate 

diagnosis and managing the patients are very 

important (1). 

Due to the importance of on time diagnosis 

and treatment of this disease, we tried to find an 

effective treatment method to overcome its terrible 

phenomenon. The basic goal of this study is to 

determine the etiologies and treatment results of 

septic arthritis of shoulder, hip and knee joints in 

patients under 5 years old. Other purposes were 

estimation of the predisposing factors in development 

of septic arthritis, determination of frequency of 

clinical signs and symptoms in patients, 

determination of male-female ratio, estimation of 

importance of laboratory studies and most 

importantly evaluation of complications of septic 

arthritis. 

Materials and Methods: 

In prospective Analyzed Descriptive Study, we 

studied 56 patients (under 5 years) who were 

diagnosed septic arthritis of shoulder, hip and knee 

joints in Shohada Trauma and orthopedic Center on 

Tabriz University of medical sciences between 2005-

2010 years ( The end of June, 2010) . 

We gathered the necessary information from a 

previously provided check list forms. Patients were 

evaluated pre-operatively and post-operatively on last 

control time. Follow up was done in physician's 

office. Study Variables were age, Sex, Clinical 
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Manifestations, radiological and Laboratory findings, 

Findings in first examination, treatment and 

complications. Statistical analysis was performed by 

SPSS software package version 12.0 for windows. 

Quantitative data were presented as mean ± standard 

deviation (SD), while qualitative data were 

demonstrated as frequency and percent (%). In order 

to statistical analysis, collected quantitative data were 

studied with Student T-test (independent Samples), 

paired samples T-test and Man - whitney U test and 

for Qualitative data statistical methods, the mean 

difference test for independent groups, and Chi 

Square
2 

test or Fisher’s exact test. P value less than 

0.05 was statistically considered significant in all 

steps.  

All participants have signed a written consent, 

and the study protocol was approved by the Ethics 

Committee of Tabriz University of Medical Sciences 

(TUMS), which was in compliance with Helsinki 

Declaration. 

Results: 

39 patients (69.7%) were male and 17 (30.3%) 

were female. Mean age in all patients was 1.19. Knee 

joint was infected in 17 patients (30.3%), Hip was 

infected in 33 patients (85.9%) and Shoulder joint 

was infected in 6 patients (10.7%) (Table1), while 

these frequencies were different with sex distribution. 

In males, Knee joint was infected in 11 patients 

(28.2%), Hip was infected in 25 patients (64.1%) and 

Shoulder joint was infected in 3 patients (7.6%). In 

females, Knee joint was infected in 6 patients 

(35.2%), Hip was infected in 8 patients (47%) and 

Shoulder joint was infected in 3 patients (17.6%) but, 

There was no significant difference between males 

and females (P value=0.636). 

Mean age in patients with Knee, Hip, and 

shoulder septic arthritis were 2.31, 1.98 and 0.92 

years of old. There was no significant difference 

between the age ranges (P value=0.69).  

In all patients Joint fluid aspiration was done at 

first. Results were positive in 19 patients (33.9%). 

Staphylococcus aureus was the most prevalent 

microorganism, in 18 patients (32.1%). Homophiles 

Influenza followed Staphylococcus aureus in 

prevalence, with 2 patients (3.6%). Etiology was 

unknown in 36 patients (64.3%) while culture was 

negative in these patients (Table2). 19 patients 

(33.9%) had Trauma history in their background. In 5 

patients (8.9%) an infection in other parts was seen. 

On the basis of clinical manifestations, Pain 

in joint and Clopping were prevalent causes of the 

reference. Other causes were fever, swelling, 

tenderness and decreased range of motion of the joint 

especially in abduction. 

Other manifestations were: Fever in 29 cases 

(66.8%), Swelling in 12 cases (21.4%), Pain and 

Tenderness in 55 cases (98.2%), only in one patient 

there was no tenderness, Decreased range of motion 

(ROM) specially in abduction in 54 cases (96.4%). 

only in two patients there was no decreased ROM. 
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 Radiologic findings showed: Swelling in Soft 

tissue in 24 patients (42.8%, as the most common 

finding), inflammation in bone and bone marrow in 4 

cases (7.1%). In 28 patients there was no evidence of 

radiologic changes. 

Laboratory test showed: Increased ESR in 45 

cases (80.3%), Leukocytosis (More than 10000) in 29 
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cases (51.7%). PMN frequency was between 70-85% 

in all patients. CRP was positive in 48 cases (85.7%). 

Blood Culture (B/C) was positive in 13 cases 

(23.2%), while 7cases of patients with hip septic 

arthritis had positive B/C (21.2%) (Table 3). There 

was no significant difference between Positive or 

negative B/C and infected joint. (P value=0.935). 

0

10

20

30

40

50

60

Laboratory Findings

Patient

Table 3 
8 Patients had the history of recent 

Antibiotic therapy (32.1%). Arthrotomy was done in 

22 cases (39.2%) in first 24 hours before starting the 

signs and in 34 cases (60.8%) after 24 hours. Fluid 

Culture was positive in 7 cases (41.2%) in knee cases 

and in 13 cases (39.4%) of hip cases but, There was 

no significant difference between Positive and 

negative culture. (P value=0.66).  

In all patients Arthrotomy and antibiotic 

therapy were done. Combination of cefazolin + 

Gentamycin was used in 44 cases (78.5%) and 

Ceftriaxone + cloxaciline in 12 cases (21.5%) 

(Table4). 

After treatment, pain was seen in 17 patients 

(30.3%), decreased ROM was seen only in 13 

patients (23.2%) and changes in bone were seen in 8 

patients (14.3%). Also dislocation in joint was seen 

only in 2 patients (3.5%) and ankylosis was seen in 2 

patients (3.5%). (Table5) 

Discussion: 

Osteomyelitis and septic arthritis are 

common diseases in children. Earlier diagnosis and 

sufficient and on time treatment are so important in 

its prognosis. Most common manifestations in 

children are; Fever, swelling, pain, tenderness and 

limitation in ROM. On the basis of our results 98.2% 

of patients had pain in infected joint and 38.1% of 

them were referred with body temperature (BT) more 

than 38.1°C. Totally, Pain in infected joint is the 

most common manifestation (1). 

Treatment

cefazolin + 
Gentamycin 

Ceftriaxone + 
cloxaciline

Table 4 
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In a study on 116 patients diagnosed as septic 

arthritis by Scott et al it is showed that 30% of the 

patients had a history of bacteremia and only 36% of 

the patients had BT more than 37.5°C (4).In another 

study by Ho.G on 25 patients, 24% of them had BT 

more than 37.5°C (5). 

Having a history of Trauma is common in 

children with Osteomyelitis and septic arthritis, that 

causes delay in diagnosis sometimes (4). In our study 

22 patients had this background.  

In all of the patients blood culture and gram 

straining should be done. Involved pathogen in septic 

arthritis is age dependent. The causal organism is 
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usually Staphylococcus aureus in all ages, but in 

children under the age of 3 years it is the second 

organism. In these ages we should consider Gram 

Negative organisms in first stage (1, 7, and 8). 

In childhood Haemophilus influenza is more 

common. It is so important because 20% of the 

patients infected by Haemophilus influenza are 

diagnosed as Meningitis (9).  In recent years infection 

by Haemophilus influenza is decreased but infection 

by another gram negative bacteria named Kingella 

Kingate is increased (10). 

Confirming other studies, Staphylococcus 

aureus was the most prevalent microorganism in our 

study. Staphylococcus aureus was seen in 18 patients 

(32.1%) while Homophiles Influenza was seen in 2 

patients (3.6%) that all of them were less than 2 years 

of old confirming other studies. Etiology was 

unknown in 36 patients (64.3%). In patients with 

Haemophilus influenza there was no diagnosed 

Meningitis. 

Appropriate treatment is combination of 

drainage and antibiotic therapy on the basis of gram 

staining, age and risk factors, even inter-articular 

injection is suggested in some studies, but it is 

suggested mostly not to use it due to chemical 

synovitis (9).  

In our study used antibiotics were cefazolin + 

Gentamycin in 44 cases (78.5%) and Ceftriaxone + 

cloxaciline in 12 cases (21.5%). Most of the joints 

can be aspirated by daily needle aspiration, but 

surgical drainage (open or arthroscopic) is suggested 

mostly, especially in Hip and in children. 

In a study by Paulo et al on the children under 1 

year of age, suitable results were reported by daily 

needle aspiration and antibiotic therapy (11). In our 

study Arthrotomy and antibiotic therapy were done in 

all patients. 

In treatment of septic arthritis, to prevent 

pathological fractures and dislocations, the joint 

should be immobile for sufficient time. In some 

studies it is reported that, prolonged immobilization 

results in stiffness, pain, muscular atrophy, 

osteoporosis and degenerative changes (11). Paterson 

suggests 6 weeks immobilization for these patients 

(8). In our study, we used Spica casting in semi-

abduction position of the joint after surgery in 

patients with hip septic arthritis and opened a 

window on cast to prevent the wound from infection. 

In patients with knee septic arthritis long splint was 

used for all patients and activity of the joint started 

after 48 hours. 

Conclusion: 

Infection in large joint is common in first 10 

years of age especially in first 5 years. It is more 

common in males. Although joint infections are quite 

common; the diagnosis of septic arthritis is not 

always straight forward. A high index of suspicion 

must be maintained in order to make an accurate and 

prompt diagnosis of bone sepsis because, even, it is 

caused by bacteria; B/C is mostly negative. So it 

should always be considered as differential diagnosis. 

Complication is mostly seen in patients with late 

diagnosis and without efficient antibiotic therapy and 

on time surgery. 

The most important goal in treating of septic 

arthritis is to confirm diagnosis and if possible 

identify the specific pathogen involved. Prompt 

evaluation of purulent joint fluid and prompt 

arthrotomy appear to be crucial both for preservation 

of articular cartilage and for resolution of the 

infection. On time diagnosis and earlier efficient 

treatment cause successful results without 

complication. Problems are mostly seen in patients 

with delayed diagnosis and delayed surgery and 

antibiotic therapy.  
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Abstract: Understanding the pathogenesis and serum parameters of ketosis leads to proper diagnosis and choose of 
accurate preventional procedures. In this study 200 blood samples were collected through jugular vein from cows 
were at the pick of the production, randomly (2 months after parturition). Then serum separated and  serumic values 
of the betahydroxibutyric acid (BHBA) were measured by Randox kit. The cows with BHBA >1.4 mmol/l, were 
considered subclinical ketosis group and cows that had BHBA <1.4 mmol/l were taken at normal group. There after 
the levels of prolactin and cortisol in the serum were measured using biochemical kits by ELISA in both groups. 
14% of cows had subclinical ketosis. Results suggested that the cortisol and prolactin values in the serum of the in 
the subclincal ketosis group were higher than normal group and the difference of the means of these parameters 
were significant between the groups (p<0.05). There were significant correlation between BHBA and glucose with 
prolactin levels in the serum (r= 0.84, p<0.01 and r= 0.73, p<0.01 respectively).  The correlation between levels of 
BHBA and glucose in serum with blood concentration of the cortisol were significant (r= 0.81, p<0.01 and r= 0.51, 
p<0.05 respectively). On the bases of the results obtained it is concluded that the increasing of sera concentrations of 
cortisol and prolactin hormones can confirm and prognose the subclinical ketosis in the dairy cows.  
[Hasanpour, A., Amoughli Tabriz, B. Comparative study of the sera concentration of prolactin and cortisol 
hormones in healthy cows and the cows with subclinical ketosis. Life Sci J 2012;9(4):4329-4332]. (ISSN: 1097-
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1. Introduction 

Subclinical ketosis (SCK) is the accumulation of 
large quantities of ketone bodies in blood and tissues. 
Ketone bodies include beta- hydroxy butyric acid, 
acetoacetic acid and acetone. The maintenance of 
adequate concentrations of glucose in blood is critical 
to the regulation of energy metabolism. In ruminants 
carbohydrates are fermented in the rumen to fatty 
acids principally acetate, propionate and butyrate.  
Propionate and amino acids are the major precursors 
for gluconeogenesis with glycerol and lactate of 
lesser importance (21, 25). The initial event in the 
pathogenesis of ketosis is negative energy balance 
and the accompanying mobilization of non esterified 
fatty acids from adipose tissue. Negative energy 
balance is prevalent in dairy cows during the first 2 to 
8 weeks of lactation since feed intake doesn’t  keep 
pace with the rapid increase in energy demands for 
milk production. Ketosis may be clinical or 
subclinical and affected milk production and reduced 
reproduction (7, 8 and 16).  The economic impact of 
ketosis is derived from treatment costs, reduced milk 
production and reduced fertility. The disease is 
seldom fatal, so death loss isn’t an important 
economic factor. Clinical ketosis is frequently 
associated with concurrent disease both infectious 
and metabolic. In many cases, ketosis occur 
secondary to another disease. In other instances, 
ketosis may be the initial disease (21, 25). 

Clinical ketosis cause gastrointestinal and 
nervous sings. SCK often is without clinical sings 
and cause drop in milk production, reduced fertility 
and partial anorexia that result in less body condition. 
Diagnosis of SCK is important for prevention of 
economic losses (25, 28). With understanding the 
pathogenesis of this metabolic disorder we can find 
an approach for diagnosis and prevention of this 
disease, so we can prevent economic losses of that 
(17, 28). In this study the levels of prolactin and 
cortisol hormones in serum of the normal and cows 
with subclinical ketosis compared. 
2. Material and Methods  

200 cows postafter 2 months of parturition were 
randomly selected from 7 dairy farms throughout the 
east Azarbaijn provine in Iran. Blood samples were 
taken from jugular veins and serum was harvested by 
centrifuging blood samples by 3000 rpm for 10 min. 
BHB levels were measured using RANBUT kits 
(Randox. England) and glucose levels were measured 
by commercial kits (Ziest Chimi, Iran) using 
spectrophotometer (Biowave F 2100). Cows that had 
BHBA >1.4 mmol/l considered in subclinical ketosis 
group and cows with BHBA <1.4 mmol/l assigned 
into normal group (6). The prolactin and cortisol 
levels of serum were measured by with biochemical 
kits in both groups.  

Significant difference between the groups 
evaluated by student's t- Test was used to evaluate the 
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differences between groups. Simple linear correlation 
was used to find the relationships between the 
variables, using SPSS15  soft  ware. 
 
3. Results  
        In this study, the prevalence of SCK, 
considering 1.4 mmol/l of BHB, as the cut-off point 
for detection of SCK, was 14% at two months after 
parturition. The results are shown in Table 1. Mean 
values of BHBA and blood glucose levels are shown 
in Table 2. 
 
Table 1) The prevalence of subclinical ketosis at two 
months after parturition 

Prevalence of  subclinical ketosis  SCK normal 
28(14%) 172(86%) 

 
Table 2) BHB and blood glucose values (± SD) in the 
cows under this study 

 No. Mean SD 
BHB (mmol/l) 200 0.61 0.52 
Glucose(mg/dl) 200 42.78 17.34 

 
Values of the blood biochemical parameters 

including BHBA, glucose,  prolactin and cortisol in the  
normal and SCK groups are shown in Tables 3-6. Mean 
differences between the groups were statistically 
significant. 

 
Table 3) BHB mean levels (± SD) in the normal and 
SCK cows  
 No. Mean(mmol/l) SD significant 
SCK group 28 1.68 0.12 * 
Normal group 172 0.45 0.31 

         *: The difference between means was 
significant (P<0.05). 
 
Table 4) Glucose mean levels (± SD) in the normal 
and SCK cows  
 No. Mean(mg/dl) SD significant 

SCK group 28 23.14 4.31 * 
Normal group 172 46.00 16.54 

         *: The difference between means was 
significant (P<0.05). 
 
Table 5) Prolactin mean levels (± SD) in the normal 
and SCK cows  
 No. Mean(ng/ml) SD significant 

SCK group 28 16.57 1.55 * 
Normal group 172 11.73 0.27 

         *: The difference between means was 
significant (P<0.05). 
 

Table 6) Cortisol mean levels (± SD) in the normal 
and SCK cows  

 No. Mean(ng/ml) SD significant 
SCK group 28 102.78 10.76 * 

Normal group 172 58.61 2.50 

         *: The difference between means was 
significant (P<0.05). 
        The correlation of these parameters was 
observed in the table 7. The correlation between 
BHBA and glucose is negative and significant (r= -
0.64 and p<0.01). A positive and significant 
correlation was observed between BHBA and 
prolactin and cortisol (p<0.1 in the both, r= 0.84 and 
r= 0.81, respectively). The correlations between 
glucose and these hormones were significant and 
positive, too (r=0.73, p<0.01 and r=0.51, p<0.05 
respectively). 

 
Table7: The correlation between biochemical 

parameters in the cows 
The coorelation between 

parameters 
Regression index(r) Significant 

BHBA and Glucose - 0.64 ** 
BHBA and Cortisol 0.81 ** 
BHBA and Prolactin 0.84 ** 
Glucose and Cortisol 0.51 * 
Glucose and Prolactin 0.73 ** 

       *: The difference between means was significant 
(P<0.05). 
**: The difference between means was significant 
(P<0.01). 
 
4. Discussion:  
        SCK (also called acetonaemia) occurs in higher 
yielding cows in early lactation. Acetone is produced 
by the liver and released into the blood where it acts 
as an intoxicant to the cow. The disease is caused by 
an inadequate intake of "starchy" foods in a cow, 
which is already mobilizing body fat. SCK is a 
disease of dairy cattle and is prevalent in most 
countries where intensive farming is practiced.  The 
occurrence of the disease is very much dependent 
upon management and nutrition(7,8 and 23). In this 
study cows that had BHBA >1.4 mmol/l were taken 
at subclinical ketosis group and cows that had BHBA 
<1.4 mmol/l were taken at normal group (6).  
       One of the energy metabolism parameters 
monitored in this study was blood glucose 
concentration. Statistically significant difference 
between the two groups of dairy cows (normal and 
SCK) was found (P < 0.05). The mean level of 
glucose in cows with SCK was lower than the healthy 
cows in two months after parturition. Decrease in 
blood glucose concentrations reported in response to 
fat supplementation in the first stage of lactation in 
dairy cows. Our results are in accordance with the 
results of other studies (4,5,11 and 30). Glucose is a 
substance that plays a fundamental role in all 
animals. In the last weeks of fetal development, the 
fetus uses around 46% of maternal glucose taken up 
by the uterus. Additionally, a cow producing 30 kg of 
milk per day uses at least 2 kg of blood glucose to 
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synthesize lactose for milk. The end of pregnancy 
and the beginning of lactation, therefore, represent a 
time when there is a massive increase in need for 
glucose. This poses an enormous challenge for the 
liver that has to synthesize all of this glucose from 
propionate and amino acids as well as a challenge for 
other tissues and organs that have to adapt to a 
reduction of glucose availability. Glucose is an 
equally important energy source for the ovary and the 
reduced glucose availability in the beginning of 
lactation period can negatively impact the 
reestablishment of ovarian activity after calving 
(15,23 and 24). 

Another parameter of energy metabolism 
monitored was the blood concentration of BHB. 
Compared with glucose, BHB is a more sensitive 
indicator of energy metabolism disruptions, and its 
concentrations are increased by lipid mobilization. In 
our study, BHB concentrations in the SCK group 
were higher than in healthy groups (P < 0.05). Our 
results were similar with other studies (12, 17, 18 and 
20,). 

There was a negative significant correlation 
between BHB and glucose levels in the serum in 
these cows (r = - 0.64 and P < 0.01). In the other 
studies this result were observed, too (9, 15, 19, 22, 
26, 27, 29 and 30). 

The serum’s values of the cortisol and prolactin 
in the subclincal ketosis group were high than normal 
group and the difference of the means of these 
parameters were significant between two groups 
(p<0.05, both). The mean levels of the cortisol in 
serum in the cows with SCK were 102/57±11.13 and 
in the normal cows was 59.69±17.41 ng/ml. The 
correlation between levels of BHBA and glucose in 
serum with blood concentration of the cortisol were 
significant (r= 0.81, p<0.01 and r= 0.51, p<0.05 
respectively) (table 7). The parturition and lactation 
are stress for cow and induce the secretion of the 
glucocorticoids. Cortisol is one of the 
glucocorticoids(3,6). Other surveys are showed that 
with ketosis or other disorders the concentration of 
the cortisol in blood increase in the dairy cows 
(1,10,11 and 12).  

 The mean serum levels of the prolactin in the 
cows with SCK were 16.57±4.40 and in the normal 
cows was 11.73±1.76 ng/ml. The correlation between 
levels of BHBA and glucose in serum with blood 
concentration of the prolactin were significant (r= 
0.84, p<0.01 and r= 0.73, p<0.01 respectively) (table 
7). After parturition active the mammary gland and 
increase the secretion of the prolactin hormone. In the 
cows with high production the secretion of this 
hormone and the incidence of SCK is high (2,13,14 
and 31). The results of this study suggest that the 

serum levels of the prolactin is high in cows with 
subclinical ketosis in comparison with healthy cows. 
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1 Introduction 

We consider twelfth -order boundary-value 
problem of type 
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where ii  ,  for 5,4,3,2,1,0i  are finite real 

constants and the functions )(xf  and )(xg  are 

continuous on ],[ ba  . 

The solutions of twelfth-order boundary 
value problems are not very much found in the 
numerical analysis literature. These problems 
generally arise in the mathematical modelling of 
viscoelastic flows [1, 2]. 

The conditions for existence and uniqueness 
of solution of such boundary value problems are 
explained by theorems presented in Agarwal [3]. 
Siddiqi and Twizell [4-7] presented the solutions of 
sixth-, eighth-, tenth- and twelfth-order boundary 
value problems using the sixth, eighth, tenth and 
twelfth degree spline, respectively. Siddiqi and 
Ghazla [8] Solutions of 12th order boundary value 
problems using non-polynomial spline technique.  

Following the spline functions proposed in 
this paper have the form: 

sin(kx)}cos(kx),,x,x,x,x,x,x,x,x,x,xx,span{1, 111098765432
13 T

 where k  is the frequency of the trigonometric part 
of the spline functions which can be real or pure 
imaginary and which will be used to raise the 
accuracy of the method. Thus in each subinterval 

1 ii xxx  we have 
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           In this paper, in Section 2, the new Non-
polynomial spline methods are developed for solving 
equation (1) along with boundary condition (2). 
Development of the boundary formulas are 
considered in Section 3 and  in Section 4 numerical 
experiment, discussion are given: 
2 Numerical methods 
To develop the spline approximation to the twelfth -
order boundary-value problem (1)-(2), the interval 
[a,b] is divided in to n  equal subintervals using the 
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where 
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it  are real finite constants and k  is free parameter. 

The  spline  is defined in terms of its 1td, 2th, 3th, 
4th, 5th and 12th derivatives and we denote these 
values  at knots as: 
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Assuming )(xy to be the exact solution of 

the boundary value problem (1) and iy  be an 

approximation to )( ixy using the continuity 
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10,9,8,7,6  and 11) , after lengthy calculations 

we obtain the following spline relations: 
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        And the consistency relation of non-polynomial 
is reduced to consistency relation of the thirteenth 
polynomial spline functions derived in [9]. The local 

truncation error corresponding to the method 
equation (5) can be obtained as: 
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3 Development of the boundary formulas 
 
        Liner system equation (5) consist of (n − 1) 
unknown, so that to obtain unique solution we need 
twelfth more equations to be associate with equation 
(5) so that we can develop the boundary formulas of 

different orders, but for sake of briefness here we 
develop the twelfth order boundary formulas so that 
we define the following identity: 
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Where all of the coefficients are arbitrary parameters to be determined. 
 
4 Numerical results 
In this section the presented method are applied to the following test problems if choosing  
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We obtained the method of order 

)( 26hO respectively. 

Example 1. We Consider the following boundary-
value problem 
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,9)1(,3)0( '''''' eyy   

.16)1(,8)0( )4()4( eyy   

.25)1(,15)0( )5()5( eyy             (15) 

The analytic solution of the above system 

is
xexxxy )1()(  . It is evident  

from Table 1 that the maximum errors in absolute 
values are less than those presented by [8]. 
Example 2. We Consider the following boundary-
value problem 
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         The analytic solution of the above system 

is Sinxxxy )1()( 2  . It is evident from Table 2 

that the maximum errors in absolute values are less 
than those presented by [8]. 
 
Table1: Observed maximum absolute errors for 
example 1.  
h Our methods [8] 

9
1  )13(44.1   )9(38.7   

18
1  )14(18.7   - 

27
1  )15(71.8   - 

36
1  )16(09.4   - 

 
Table2: Observed maximum absolute errors for 
example 2.  

h Our methods [8] 

16
1  )12(67.5   )7(14.1   

32
1  )12(01.8   - 

48
1  )13(11.9   - 

64
1  )14(84.5   - 

 
Conclusion 

We approximate solution of the  twelfth -
order linear boundary-value problems by using non-
polynomial spline. The new methods enable us to 
approximate the solution at every point of the range 
of  integration. Tables 1-2 show that our methods 

produced better in the sense that max | ie | is 

minimum in comparison with the methods developed 
in [8]. 
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Abstract: Background and Aims: Alzheimer's disease (AD) is the most common and devastating 
neurodegenerative disease of the elderly. Several studies indicated a relationship between different genes and AD. 
Bleomycin hydrolase (BLMH) and the Apolipoprotein E (ApoE) gene allele epsilon4 (E4) known as genetic risk 
factors for late-onset AD in sporadic cases. We have analyzed the association between the Apo E and BLMH 
polymorphisms in AD and control group in Northwest of Iran. Methods: EDTA blood from 62 AD and 65 controls 
were collected and DNA was extracted. The genes were amplified with SSCP-PCR for BLMH and RFLP-PCR for 
ApoE and allelic frequencies were performed. Then the results compared between AD cases and control group by 
chi- squared test. Results: Apo E4 and BLMH alleles frequencies are %8.33 Control, %18.33 AD and %20 Control, 
%36 AD respectively. Conclusion: According with our result, no association was observed between carrying the G 
allele of BLMH gene and AD in epsilon4 negative groups but carrying the epsilon4 allele is a dose-dependent risk 
factor for the AD and decrease the age of symptom onset (p < 0.05). Finally when considering the ApoE and BLMH 
polymorphisms alone, ApoE4 status is the best predictor of AD. 
[Seyed Mahmoud Tabatabaei. Relationship between Bleomycin hydrolase and Apolipoprptein E genes in 
Alzheimer patients in Northwest of Iran. Life Sci J 2012;9(4):4338-4340]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 650 
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1. Introduction 

Alzheimer’s disease (AD) the most common 
form of dementia is a disease of the brain that is 
characterized by the deposition of β-amyloid plaques 
and neurofibrillary tangles in selected regions of the 
brain (Braak et al 1998 and Price et al 1999). It 
destroys different brain cells, causing problems with 
memory, thinking and behavior. Major risk factors 
for the development of AD include age, gender, 
nutrition and genetic factors such as Bleomycin 
hydrolase (BLMH) and  Apolipoprotein E  gene 
allele E4(epsilon4) (Morris et al 2003).  

It is well known that BLMH a cysteine protease 
belonging to the Papain super family.This protein 
plays an important role in production and secretion of 
beta-amyloid proteins. BLMH encoding gene 
contains 12 exons with different sizes ranged from 69 
to 198 base pairs that are separated by introns about 1 
kb. This gene locus is located on the long arm of 
chromosome 17 (17q11.1-11.2) (Namba et al 1999). 

1430 A>G nucleotide polymorphism, which 
finally leads to the displacement of I443V amino 
acid, is affected at the end of the c-terminal of this 
enzyme. Bromme et al. in 1996 using the technique 
of PCR-SSCP, identified a polymorphism at 1430 
BLMH gene locus that alter A>G which would 
change isoleucine to valine (I443V) in the sequence 
of amino acids at 443 residue. It is said that BLMH is 
a candidate for beta secretase that may be involved in 
analyzing beta amyloid from amyloid beta precursor 

protein (APP), the same substance that is associated 
with AD (Bromme et al 1996).  

Also Apolipoprotein E as a cholesterol transport 
protein in cell biology (Hooijmans et al 2008 and 
Wahrle et al 2004), it plays a prominent role in the 
redistribution of cholesterol to the neurites for 
membrane biosynthesis during the axon and to the 
Schwann cells for myelin formation. ApoE is a 
multifunctional lipoprotein consisting of 299 amino 
acids, synthesized in various organs, including liver, 
spleen, kidney and brain (Mahley et al 1988). 

Existence of Apolipoprotein E4 allele into other 
forms of alleles (E2 and E3) increased the possibility 
of getting Alzheimer's disease and also decreased the 
age of getting the disease.The risk of getting 
Alzheimer's disease for individuals that don’t carry 
E4 allele is about 10%, while individuals carrying 
one allele from E4 is approximately 30% (Seshadri et 
al  2005).On the other hand people with ApoE2 
allele, have the late-onset of disease (Corder et al 
1994); however, the protective role of ApoE2 allele is 
not very clear yet. It has been shown that one of the 
two isoforms of BLMH (BLMH-val443) is 
associated with an increased risk of sporadic AD in 
non-ApoE4 patients (Montoya et al 1998). 

In this study we try to show the relationship 
between ApoE gene polymorphism and BLMH; 
which two candidate genes for AD. So we compared 
62 affected people of AD, with 65 control cases in 
Northwest of country.  



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4339 

2. MATERIALS AND METHODS 
2.1. Participants 

The patient group consisted of 62 patients (29 
women and 33 men) from Northwest area of Iran 
who were referred from Neurologists with DSM IV 
criteria of AD. Also the control group consisted of 65 
(30 women and 35 men) with no personal history of 
psychiatric or neurological abnormalities from this 
area. 
2.2. Blood samples 

Peripheral blood obtained with vacuum system 
and DNA extracted from White Blood Cells with 
using QIAamp DNA Blood Mini Kit (Qiagen; 
Catalog number: 56304).  

The used method for amplification and study of 
BLMH gene is SSCP-PCR and RFLP-PCR for Apo E 
gene.  
2.3. The primers used 

The characteristics of primers used for PCR to 
examine BLMH-I344V and ApoE genes 
polymorphism are shown in Table1. 
      
Table 1 - Primers used for PCR to examine BLMH 
and APOE genes polymorphism 

Sequence Primer’s 
name 

5`CCTGGATCTGTCCTTTGCAGCTACG3` BLMH- F 
3`GGAAGCATGTCCCTGAAGAGGTGC5` BLMH- R 

5`GGCACGGCTGTCCAAGGAGCTGCAG3` APOE- F 
5`CCCCGGCCTGGTACACTGCCAGGC3` APOE-R 

 
2.4. PCR condition 

The steps of PCR reaction for amplification 
of BLMH and APOE genes are shown in Table 2 
(Montoya et al 1998). 
 

Table 2- Steps of PCR, temperatures and durations 
for amplification of BLMH and APOE genes 

APOE GENE 

Cycle No. Time c  
Temperature  

Step 

1 10 Min. 95 
Initial 

Denaturation 

32 
30 Sec. 95 Denaturation 
30 Sec. 56 Annealing 
1 Min. 72 Extension 

1 5 Min. 72 Final Extension 

BLMH GENE 

Cycle No. Time  ( c )   
Temperature  

Step 

1 10 Min. 95 
Initial 

Denaturation 

35 
30 Sec. 95 Denaturation 

30 Sec. 67 Annealing 
1 Min. 72 Extension 

1 10 Min. 72 Final Extension 

 
 

2.5. Statistical analysis 
We studied this hypothesis that, “what is the 

relationship between ApoE4 and BLMH genes and 
existence of this two gene mutations in Alzheimer's 
disease?” Chi-Squared test is used in order to 
analysis data related to this hypothesis. 
 
3. Results  

The sequence of BLMH gene 1430 A> G 
Polymorphism has different structures in AD 
compared with normal individuals. With using the 
Chi-Squared test and according to Table 3 significant 
differences is observed between groups and sequence 
of BLMH gene 1430 A> G polymorphism has 
different structures in AD compared with normal 
individuals. 
 
Table 3- Relationship between presence of BLMH 
and ApoE ε4 in AD and control cases. 

All 
Participan
ts 

ApoE 4 non-carriers ApoE 4-carriers 
 

Control AD Control AD 

(55%)  (53%)  (40%) (6.67%)  (10%) 
AA
(%) 

BLMH 
Genotype 
 

(11.67%) 0  (13.33%) 0  (10%) 
GG
(%) 

(33.34%)  33.33%)  (20%)  (3.33%)  (6.67%) 
AG
(%) 

 (71.66%)  71.67%)  (50%)  (8.33%)  16.67%) A Allele 
Frequenc
ies 

 (28.33%)  18.33%)  (23.33%)  (1.67%) (13.33%) G 

 
There was significant relationship between 

this two gene mutations in people with Alzheimer's 
disease and this indicated that a combination  of 
ApoE4 and BLMH in this group is not identical 
according to its variants, as existence of E4 allele 
along with a low incidence of G allele(P<0.01).  
 
4. Discussion: 

Findings of our study showed that both 
Alzheimer's disease group and control group have a 
different structure in BLMH gene 1430 
A>G  and  ApoE gene polymorphism. In explaining 
of these findings it can be stated that BLMH is a 
candidate for beta secretase that may be involved in 
analyzing beta amyloid fragment from amyloid 
precursor protein (APP), the same substance that is 
associated with Alzheimer's disease. G/G genotype of 
A1430G polymorphism in this gene have a great 
effect on the progression of Alzheimer's disease. 
Increased risk due to homozygosis for the genotype 
G/G is limited to people who do not carry the ApoE4 
allele.  

Another interesting point is that the various 
studies, including results of Montoya et al. in 1998 
and Ferrando et al. in1996 reported the inhibitory 
effect of genotype G/G from 1430 A>G 
polymorphism in individuals who are carriers of 
ApoE4 (Ferrando et al 1996). These findings are 
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conformed to the present findings. It seems that the 
absences of the ApoE4 allele and BLMH in a person 
deprive him/her from living and now during the 
evolution just the people can survive that have at 
least one of two alleles. Another important point in 
the presence of G allele in Alzheimer's patients with 
ApoE4 genotype is that, maybe somehow during the 
genetic evolution this issue is missed that the 
presence of two genes, which predisposing 
Alzheimer's disease, causes rapid death of individuals 
carrying these two genes.  

 Other findings indicated that there is a 
relationship between ApoE4, BLMH genes and the 
mutations of them. In this regard, several studies such 
as of Montoya et al. in 1998 showed that the 
frequency of G/G  homozygous in 
Alzheimer  patients than control subjects is 
significantly higher in the group  without ApoE4 
(15.9% of Alzheimer cases versus 4.7 % of control 
cases) (Montoya et al 1998). These findings are 
aligned with the findings of present research, so that 
the most frequent genotype among Alzheimer 
subjects is related to the G/G genotype but without 
ApoE4 allele. Also findings related to the states of 
cognitive functions is different in Alzheimer's disease 
according to the BLMH gene1430 A>G 
polymorphism showed that the cognitive status of 
Alzheimer's disease according to levels of BLMH 
gene1430 A>G polymorphism was not significantly 
different and on the other hand there is no significant 
correlation between the BLMH genotype and 
cognitive states.  

In the explanation of these findings it can be 
pronounced that BLMH gene isn’t directly involved 
in causing Alzheimer's disease and the protein 
production of this gene causes the Alzheimer's 
disease by involving in the many cascade pathways 
of amyloid precursor protein (APP) production and 
without beta-amyloid degradation (βA). 
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1. Introduction 

Native turkeys can be infected with very 
parasites and parasites infections in turkeys are very 
important. Turkeys are hosted to many different 
parasites ( helminthes, protozoa & arthropoda) 
(8).Infection with large number of parasites can have 
a devastating effect on growth, egg production, and 
over-all health. Clinical signs of parasitic disease are 
unthriftyness, poor growth and feed conversion, 
decreased egg production, and even death in severe 
infections (8, 9). Furthermore, parasites can make the 
flock less resistant to diseases and exacerbate existing 
disease conditions.In Iran studies of turkey parasites 
is very limited and there is few information about 
Tabriz city native turkey parasites and hence the aim 
of present study is to show occurrence and 
prevalence of gastrointestinal parasites in Tabriz city 
native turkeys. 

 
2. Materials and methods 

Turkeys were collected from different areas of 
Tabriz suburb villages and where examined for 
parasites infections. 100 gastrointestinal tracts 
(esophagus, prorentriculus, ventriculus, small 
intestine, large intestine & caeca) were collected 
during one year. Fecal samples from the large 
intestine were collected for fecal flotation to detect 
parasites ova and all organs were then opened to 
check for lesions and evidence of helminthes. The 
gastrointestinal sales were placed in 10% neutral 
buffered formalin for further processing and 
helminthes identification. One hundred and six turkey 
intestinal tracts that had been preserved in formalin 

and then were examined for helminthes parasites. 
Water was washed over the intestines to remove any 
excess preservative. The intestines were opened with 
scissors along their entire length and a standard glass 
microscope slide was used to scrape the lining of the 
intestine to remove embedded parasites. Using a 
heavy stream of water the scraped intestinal contents 
were first filters through a large screen (350nm) with 
mesh small enough to retain coarse debris. The 
second screen (150nm) was placed under the first to 
catch all parasites. Next the contents were washed in 
a bowl filled with water. The helminthes were 
allowed to settle to bottom of the bowl. The unsettled 
particles and liquid were decanted. The procedure 
was repeated until the supernatant was relatively 
clear. The remaining contents were examined for 
helminthes under a dissecting microscope. The 
parasites were separated into 3 major groups 
(Cestodes, Nematodes & Tremotodes) and then they 
were identified with valuable standard keys. 

 
3. Results 

Our results revealed that 34% of turkeys from 
100 examined birds were infected with different 
parasites. Based of results six helminthes species 
comprising four nematodes and two cestode species 
were recognized. 

Raillietina tetragona and Raillietina 
echinobothrida were found species of cestodes and 
Ascaridia galli, Heterakis galinarum, Subulura 
brumpti were our found nematodes. In table 1 
prevalence rate of different species of separated 
helminthes are shown. 
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Table 1 - prevalence rate of different species of 
separated helminthes from turkeys 
Parasite Range Mean 

(±SE) 
Prevalence 
(%) 

Raillietina tetragona 1-3 2 (0.5) 13 
Raillietina 
echinobothrida 

1-6 3 (1.1) 8 

Ascaridia galli 1-14 5(1.5) 18 
Heterakis galinarum 1-19 12(6.9) 16 
Subulura brumpti 1-12 2(1.1) 14 

  
4. Discussion 

 In Iran Tabriz city and suburb is home both to a 
commercial poultry industry and to many small rural 
homesteads that raise turkeys for subsistence, hobby, 
show, or simply for pleasure (9). The owners of many 
of these smaller farm flocks have often adopted a 
free-range type of management. The free-range 
management is certainly an acceptable type of 
husbandry practice, but there are some special health 
considerations to keep in mind, especially in the area 
of parasite control (9). Free-ranging birds have an 
increased opportunity to encounter the infective eggs, 
larvae, and intermediate hosts of parasites that can 
cause serious debilitating infections (8, 9).  It is well 
known that parasitic disease are the cause for much 
money of losses to turkey producers each year (8, 9). 
Death losses are an obvious loss, but even greater 
economic losses are associated with decreased 
growth, egg production, and feed efficiency among 
the living (8). Parasites are an important cause of this 
hidden economic loss.  

Based of parasite economical importance, 
present study was done and results of this study 
revealed that prevalence of turkeys parasites in 
Tabriz city and suburb is high. 

In our study,   six helminthes species comprising 
four nematodes and two cestode species were 
recognized.Raillietina tetragona and Raillietina 
echinobothrida were found species of cestodes and 
Ascaridia galli, Heterakis galinarum, Subulura 
brumpti were our found nematodes. 

The large roundworm, Ascaridia gallis lives in 
the intestines of the turkeys. Symptoms of infection 
with this parasite include poor flesh, unthriftiness, 
weakness, reduced egg production, weight loss, and 
pale head and legs (8, 9).In our study Ascaridia galli 
was found in 18% of tested turkeys and results 
revealed that Ascaridia galli is one of the most 
important parasites in Tabriz turkeys. Good 
management and husbandry is very  important to 
control this parasite, it is very important to separate 
young turkeys from older and yards and pens should 
be rotated and cleaned, and deep-litter pens must be 
kept dry(8,9).There is many studies that show 
Ascaridia spp has very occurrence in turkeys .Based 

of Sassevile et. al (1988) survey, Ascaridia dissimilis 
is the most prevalent parasite(52%)  in turkeys (7) 
and in Iran Elami (1980) reporte indicate  that 
Ascaridia galli prevalence in turkey is   10%  and 
Ascaidia galli is one of the most important parasite in 
turkeys(4). According Norton et al. (1992) survey 
Ascaridia spp can cause high mortality in domestic 
turkeys (5,6). The nematode Heterakis gallinarum has 
a wide geographical 

 and is often reported during avian helminthes 
surveys. Although of common occurrence, few are 
the Iranian studies related to the parasite prevalence 
.In present study Heterakis gallinarum  appeared with 
a prevalence of 16% in the studied turkeys .In a 
previous study in Iran,  Eslami (1980) has reported 
that Heterakis gallinarum  prevalence in turkeys is 
58% and this the highest prevalence of  turkeys 
parasites in Iran(4). Castle  et.al (1984) have reported 
that prevalence of  Heterakis gallinarum based of 
different area in USA  is ranged from 15% to 33% 
(2).According Betriz et al.(2006) report  prevalence 
of  Heterakis gallinarum  was 70%  (1). Our finding 
result about high prevalence of Heterakis gallinarum 
in turkeys is similar to other reports. 

Subulura brumpti is another roundworm that 
occurs in the ceca of turkeys and related and has low 
pathogen city. In present study prevalence of  
Subulura brumpti  in studied turkeys was 14%. Based 
of Eslami (1980) study in Iran the prevalence of  
Subulura  brumpti  in turkeys was 2% that is less than 
our findings (3, 4). 

Several species of tapeworms infect turkeys. The 
two most common worms that were found in Tabriz 
city and suburb were Raillietina tetragona and 
Raillietina echinobothrida and their prevalence rate 
were 13%  and  8%  respectively. Both species of 
adult tapeworm live in the intestines of the turkeys. 
The segments of the minute tapeworm pass out in the 
feces, and eggs contained in the segments hatch after 
being swallowed by any of several species of slug, 
which serve as the intermediate host(8). Within the 
slug, the tapeworm develops to an intermediate stage 
called a cysticercoid in about 3 weeks. When the 
slugs containing the tapeworm are eaten by a turkey, 
the intermediate tapeworm stage is released and 
develops to an adult in about 2 weeks. In the previous 
study in Iran Eslami and Anvar (1973) reported 
Raillietina tetragona and Raillietina echinobothrida 
prevalence in turkeys is 2%  (3). Based of our results 
Tabriz city and suburb turkeys are very infected to 
different gastrointestinal parasites that cause many 
economical losses and hence must be considered and 
control programs should be planned and done.  
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Abstract: Quasi electrostatic fields generated during the lightning produces runaway electrons with energies in 

MeV range. These relativistic electrons can emit X and  rays over the lightning region. Light emission appears in 
the form of red sprites and blue jets in their path towards the lower ionosphere. Some of these energetic runaway 
electrons are trapped by the Earth radiation belt and some fall down in the magnetically conjugate point in the 
opposite hemisphere. Whistler waves excited by lightning can accelerate electrons in the Earth's magnetosphere. In 
this research work the distribution function of relativistic electrons energy is calculated. The angular distribution of 

the electron beam moving along the magnetic field, , the variation of the distribution function with the Earth 

magnetic latitude  and the variation of electron beam radius with altitude resulted from diffusion and scattering 
are discussed. The variation of dynamic friction force with runaway electrons energies is plotted and the decrease in 
the scattering cross section with electrons energy is demonstrated. 
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1- INTRODUCTION  

Millions of lightning's and thunderstorms occur 
yearly in the Earth atmosphere. Whistler wave 
interacts with particles trapped in the radiation belt of 
the Earth and this leads to the pitch angle scattering of 
electrons. During the lightning, hot plasma columns 
with diameters of tens centimeters and length of 
several kilometers are produced by large discharge 
currents. In this process a high current of about tens to 
thousands ampere is produced in a temperature of 

about . A high voltage discharge takes place 
between the cloud and Earth, cloud-cloud and cloud – 
ionosphere. The emitted electromagnetic spectrum 
during the lightning contains VLF( up to tens of KHz 

), short radio wave , visible and UV light , X and  
rays [1,2,3]. The main effect of the strong quasi-
electrostatic fields after each discharge in the lower 
ionosphere is to change electrons distribution 
function. Red sprites are appeared in mesosphere 

about  after each discharge. The mechanism for 

electron acceleration and hence X and  ray 
production is still being studied by many groups. In 
the breakdown model, runaway electrons originating 
from cosmic rays are accelerated by the electric field 

produced during the lightning. Terrestrial  ray bursts 
are then produced by bremsstrahlung process. In the 

altitudes below , new runaway electrons inside 

the clouds produce terrestrial  ray flashes [4,5,6]. 
Electrical discharges produce plasmas where 

whistler waves are excited by energetic electrons. 

Initial cosmic rays with energies up to   and 

electric field of are known as the source 

for seed electrons [7, 8]. The condition  alone 
is not sufficient for runaway breakdown, the presence 

of seed electrons with energies  is also 
needed since collision with air requires electrons with 

energies . Excited whistler waves are 
observed frequently during lightnings. These waves 
propagate in the form of guided and non guided waves 
towards the magnetic conjugate point on the opposite 
hemisphere and take part in the acceleration process of 
electrons in the Earth radiation belts. Avalanches of 

runaway electrons in altitudes between  
can be produced in an electric field of 

  [9]. 
The production of energetic neutrons from 

photonuclear phenomena of terrestrial  rays flashes 

are investigated, and  photons have been 
recognized as responsible for the production of 
neutrons and their existence in satellite altitudes of 

about . Compton scattering and pair 
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production are also investigated in these processes. 
Energetic runaway electrons produced during the 

lightning lead to  ray flashes with terrestrial origin. 

Runaway electrons with energies higher than   
cause the bremsstrahlung [10,11].  

 The energy of  radiation may reach  in 
the atmosphere. For runaway electrons, a threshold 
electric field under given pressure condition exists. 
The presence of seed electrons with energies higher 
than tens of kilovolts in high electric field region is 
required. Such energetic electrons exist in the 
atmosphere. The runaway electron phenomena is 
originated from long range and small angular 
scattering of charged particles in coulomb 
interactions.  

For a given value of electric field, there is 
threshold energy where the dynamic friction force 
cannot overcome the acceleration force due to the 
electric field, so this leads to a continuous acceleration 
of electrons. In unmagnetized plasma, electron 
acceleration begins within an ionized plasma. Cold 

electrons with velocity  smaller than the thermal 
velocity are exposed to the dynamic friction force, 

proportional to the velocity:    

Since for   , the electron collision 

frequency is constant,  which is determined 
by thermal velocity of electrons. For fast electrons 

with velocities bigger than   , the dynamic friction 
force reduces with velocity [12]. 

 
where  is the electron density and  is called 

coulomb logarithm. When   , the friction 
force is maximum. The critical field or Dreicer field is 
given by  

  

If the electric field is bigger than   , electrons 
become runaway electrons. 

2- Terrestrial  ray flashes 
High energy photon bursts during the lightning is 

called terrestrial  ray flashes ( .  are 
observed by satellite as photons with energies higher 

than  in a time duration of one to few msec. 
Vela satellites were equipped with instruments 
capable to detect the of nuclear explosions ( neutron , 

 and X rays , visible light and radio wave ) up to 
distances farther than Moon. Other satellites 
(Compton gamma ray observation and burst and 
terrestrial source experiment) were also launched later 

in 1991 for cosmic  ray emissions. Very low 

frequency (VLF) wave ranging from  to 

 produced by the lightning are studied by 
many research groups. These waves are guided along 
the Earth magnetic dipole field and reach to the 
magnetically conjugate point in the opposite 
hemisphere. The guided VLF waves in magnetosphere 
deposit its energy to the medium by multiple 

reflections. Terrestrial  ray flashes depend on VLF 
radio waves activity and both are related to inter cloud 

and cloud-Earth lightning's at  altitude. The 
behavior of energetic photons of TGRF and their 
propagation are accompanied by three main physical 
processes namely: photoelectric, Compton scattering 
and pair production. These photons are recognized as 
bremsstrahlung radiation. Avalanche phenomena take 
place in the gas where free electrons accelerated by 
high electric fields collide with atoms and ionize 
them. The number of electrons is fastly increased and 
the newly produced particles contribute to the 
phenomena.  

Terrestrial atmosphere is transparent for  rays 

with energies higher than . Strong   - bursts 
originate from higher troposphere have been 

registered by CGRO satellite (about 10 to 20   , 

space telescope has also detected  ). Neutron 
production phenomenon is also related to 

photonuclear ( , n) reaction produced by runaway 
electrons. So, neutrons from photonuclear reaction are 
related to the lightning discharge.  

The distribution function for the kinetic energy of 
runaway electrons is given by: 

 

Where    is the relativistic factor 

and  is considered here. In Figs (1-a ) 
and (1- b), the distribution function of runaway 
electrons are shown for energies from 2 and 

. One can see from these graphs that electron 
energy distribution function has a minimum around 

 which cannot be observed in fig (1-a) for 

 electrons.  
 
 

E=10 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4346 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig(1-a)                                                            Fig(1-b) 

Fig.1. Representation of electron energy distribution function  
 
The angular distribution of transmitted beam in the 

direction of the magnetic field line up to the fallout 
point is  function designated by the conservation 
of particle's number: 

 

 
Where  is the pitch angle,  is the pitch angle 

in the magnetic equatorial.  is terrestrial magnetic 

field intensity in the magnetic equatorial and  is 
the total number of fallout electrons. In figure (2), 

 is plotted for  and 

 

 
Fig.2. Representation of  versus  
 
 

Since the Earth magnetic dipole field is expressed 
as function of the latitude by: 

 
The variation of  with latitude is also 

calculated and plotted in figure (4). 
 

 
Fig.3.  Representation of  in function of λ 

 is related to  by: 

 
where  is the downward stochastic pitch angle,  

  is the distribution function and 

 is the loss cone angle and   

 is the ratio between the local pitch angle 
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in the fallout point and equatorial pitch angle.  is 
taken in the range of 10 -60 magnetic degree. The 
variation of  with  is given in figure (4). 

 
Fig.4. Variation of α versus λ 
 
It is seen that the local pitch angle at fallout point 

decreases with the magnetic latitude . Energy 
dissipation of high energy electrons in a collisional 
gas resulting from excitation and ionization is 
characterized by dynamic friction . Dynamic 
friction force presents a minimum for some values of 
energies and this friction force decreases for high 
energy electrons (Fig5). 

 
Fig.5.  Variation of  in term of electrons energy 

 
Electron beam radius is expanded due to the 

scattering diffusion and is given by: 

 
Where  is the beam initial radius,  the 

scattering angle,  and  is the relativistic 
factor. Variation of beam radius with altitude is shown 
in Fig. (6, 7) 

It is seen that the radius of electron beam is 
expanded up to a high of  and then starts to 
decrease beyond that. It can be explained by the fact 
that because of electrons high energies, the scattering 
is increased up to a high of   , so the beam 
radius increases to this altitude, but due to the 
decrease of electron energies in higher altitudes and 

hence decrease in the density of scattering points, the 
scattering diffusion is reduced and the electron beam 
radius is also decreased. So, the number of runaway 
electrons (for the threshold electric field of runaway 
electrons avalanche   ) is increased exponentially 
with distance. 

 

 
Fig.(6) 

 
Fig.(7) 

Fig. (6 and 7): diagrams showing the variation of 
runaway electrons beam's radius with the altitude from 
Earth surface. 

 
In contrast with electrons, when the passage of 

positrons through a gas is considered, pair annihilation 
must occur. The total cross section for the annihilation 
is given by: 

 
 Where  is Lorentz factor . The variation of this 

cross-section with energy is given in figure (8). 
This curve shows that due to positron electron 

annihilation, in the case of positron passage through a 
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gas, the total cross-section and hence the scattering is 
reduced. 

 
Fig.8.  Variation of cross section of pair annihilation 
in term of energy. 

 
3. Conclusion 

In the electric fields beyond the threshold, the 
propagation of light columns grow exponentially. The 
potential difference depends directly to runaway 
electrons energies. Mont-Carlo simulation methods 
give an energy of about   to few  for 
runaway electrons. Optical emission from red sprites 
originates from energetic electrons. These electrons 
leave the Earth and reach the radiation belts. Electron 
beam falls out to the magnetically conjugate point in 
interaction with plasma waves and some of energetic 
electrons are trapped in the radiation belt. In the 
altitude higher than 5 times the earth radius, the fall 
out electrons are less studied. Whistler and 
electrostatic waves lead in these studies to energetic 
electrons acceleration. The mechanism for the 
terrestrial high energy gammas which give rise to X-
ray production are investigated recently. The 
probability of interaction between runaway electrons 
and atomic particles is known as one of terrestrial  
flashes production mechanisms. Terrestrial  ray 
flashes are produced during bremsstrahlung radiation. 
Electrons with energies about  produce  ray 
along electron beam direction. 

Energy distribution function for the relativistic 
electrons is plotted in figure (1). The angular 
distribution of electron beam passing along the 
magnetic line is also calculated and shown in the 
figure (2).  function depends on the magnetic 
latitude and  is shown in the figure (3). Here  is 
the pitch angle and  is the magnetic latitude.  

The variation of dynamic friction force with 
runaway electrons kinetic energy is given in figure(5) 
and the results are discussed. 

Electron beam radius is expanded to  
altitude due to scattering diffusion, but beyond this it 
decreases with altitude. It seems that it takes a 
pancake form. Due to high energy of electrons up to 

 altitudes, electron scattering is increased hence 
electron beam radius also increased. But due to the 
reduction in the energy of electrons in high altitudes 
and also reduces in the density, the scattering 
diffusion is reduced and electron beam radius 
decreases. 
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1  Introduction 

Hypersingular integral equation is considered as 
an important tool in applied Mathematics as it finds 
application in solving a large class of mixed boundary 
value problems arising in mathematical physics. 
Particularly the crack problems in fracture mechanics 
or water wave scattering problems involving barriers, 
diffraction of electromagnetic waves and 
aerodynamics problems ([2,6,7]) could be reduced to 
hypersingular integral equations in single or disjoint 
multiple intervals. 

A simple approximation method for solving a 
general hypersingular integral equation of the first 
kind where the kernel consists a hypersingular part 
and a regular part is introduced and developed in [10]. 
A method based on polynomial approximation is used 

in [9] to produce the approximate solution of a class of 
singular integral equations of the second kind. Dutta 
and Banerjea ([4]) have solved a hypersingular 
integral equation in two intervals by using the solution 
of Cauchy type singular integral equations in two 
disjoint intervals. Gori et.al. ([5]) have constructed a 
quadrature rule based on the use of suitable refinable 
quasi-interpolatory operators, for the numerical 
evaluation of Hadamard finite-part integrals. Chen and 
Zhou ([3]) have developed an efficient method for 
solving hypersingular integral equation of the fist kind 
in reproducing kernel space in order to eliminate the 
singularity of the equation. 

In the present paper, we have considered the 
following two cases for hypersingular integral 
equation of the second kind. 

 
Case A:We consider the following Fredholm hypersingular integral equation of the second kind ([9])  
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on the finite interval 1,1)(  with the condition 0=1)(u . Equation (1-1) is generalized state for oval wing of 

Prandtl's equation, where 0>  is a known value, )(xf  and )(xu  are known and unknown functions 

respectively. Equation (1-1) is referred to as Hadamard finite part ([9])  

.
)()(

)(

)(

)(

)(
lim=     

)(

)(

2

1

21
0

2

1

1








 






























xuxu
dt

tx

tu
dt

tx

tu

dt
xt

tu

x

x

 

(1-2) 

       Accurate solution of equation (1-1) was obtained by using a simple approximating polynomial for )(xu  in [9] 

and by reducing it to a differential problem of Riemann-Hilbert on the interval 1,1)(  in [1].  

Case B: We also consider the following Fredholm hypersingular integral equation of the first kind  
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Equation (1-3) has been solved in a closed form in [8] as follows  
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The integral occurred in (1-4) is not straightforward for evaluation. 
In this paper the equations (1-1) and (1-3) are solved using a Chebyshev Galerkin method. The numerical 
approximations satisfy with the exact solutions offered in [1,8,9].  
2  Methods 
Case A: In equation (1-1) it is assumed that  

),()(1=)( 1/22 xxxu   (2-1) 

where )(x  is a smooth function (see [8]). Let us approximate )(x  with a truncated series as follows  
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where )(xU j , nj ,0,1,=   are Chebyshev polynomials of the second type defined as  
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The Chebyshev polynomials of the second type satisfy the following recursive relation  
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These polynomials satisfy the following orthogonality property  
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After substituting (2-1) in (1-1) and getting simplification we have  
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Refereing to [9] we have  
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With substituting (2-7) in (2-6) we get  
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By multiplying (2-8) in )()(1 1/22 xUx i , ),0,1,=( ni  , integrating on the interval 1,1)(  and using the 

orthogonality property (2-5) we get  

ni
i

f
a i

i ,0,1,=     ,
1))((1

2
= 


 (2-9) 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4351 

where  
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Case B: We can use the same approach to solve equation (1-3). With substituting (2-1) and (2-2) in (1-3) we have  
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and using (2-7) yields  
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By multiplying (2-7) in )()(1 1/22 xUx i , ),0,1,=( ni  , integrating on the interval 1,1)(  and using the 

orthogonality property (2-5) we get  
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3  Numerical Illustrations 
Example 1: In the hypersingular integral equation (1-1) assuming  
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With (2-9) and (2-10) we get  
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Thus from (2-2) we get  
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and finally we get the approximate solution of the integral equation from (2-1) as  
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 (3-4) 

which is the exact solution of the equation. 

Example 2: In the hypersingular integral equation (1-3) assume 
2=)( xxf . In this case we get the exact solution 

with (1-4) as follows  
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With (2-9) and (2-10) we get  
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substituting in (2-1) which gives the same exact solution (3-5). 

Example 3: In (1-3) assume xxf sin=)( . For 5=n  we get  

0,=== 420 aaa  

6676,0.00004187=  7928,0.00495327=  99,0.22980696= 531  aaa  

then  
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In this case the exact solution is not straightforward because the integral (1-4) is difficult. We evaluate )(xu  in (1-

4) for any 1,1][x , numerically. Table 1 shows absolute errors of the solution obtained by Chebyshev galerkin 

method comparing with the results obtained from (1-4) for different values of n  at some 1,1][x .  

 
           Absolute errors for Example 3    

x  n=5 n=10 n=15 n=20 
1 0 0 0 0 
-0.8 0.17E-06 0.99E-12 0.23E-13 0.49E-27 
-0.6 0.17E-06 0.99E-12 0.23E-13 0.35E-27 
-0.4 0.29E-07 0.97E-12 0.90E-14 0.71E-28 
-0.2 0.19E-06 0.66E-12 0.24E-14 0.22E-27 
0 0 0 0 0 
0.2 0.19E-06 0.66E-12 0.24E-14 0.22E-27 
0.4 0.29E-07 0.97E-12 0.90E-14 0.71E-28 
0.6 0.17E-06 0.99E-12 0.23E-13 0.35E-27 
0.8 0.17E-06 0.99E-12 0.23E-13 0.49E-27 
1 0 0 0 0 

  
4  Conclusion  
        We have computed the approximate solution of 
hypersingular integral equations of the second kind 
easily and carefully. Our method have avoided the 
complex function-theoretic long computations. 
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Abstract: The general population is increasing due to factors such as promotion of public health and advancement 
of medical technology. Thus, investigating problems of older people is of paramount importance. Dementia 
disorders and the related cognitive and memory problems and lack of valid instruments for evaluations of cognitive 
factors have created a need to validate memory test batteries for the age group of 65-75 years. The present study 
sample included 90 subjects consisting of 45 men and women suffering from dementia and 45 normal subjects in 
Shiraz. The instruments used were the new sub-tests adapted from Wechsler Memory Scale–Third Edition, 
California Verbal Learning Test (CVLT) and Mini-Mental State Examination. The results showed that the alpha 
coefficients was between (.66) and (.94) and for the memory subtest scores, and between (.51) and (.68) for 
Californian Verbal Learning Test. The validity indices for this scale were also assessed. The results were consistent 
with theoretical predictions. Taking into account the reported alpha coefficient and validity it can be concluded that 
the new memory test battery has satisfactory psychometric characteristics for 65-75 years population in Shiraz. 
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1. Introduction  

The world's elderly population has been 
growing in recent years, so it is of great importance to 
take the disease and problem of aging into 
consideration. Among developing societies, the 
disease called dementia as a consequence of brain 
problems cause the affected to practically experience 
death twice. They die for the first time when they 
forget the whole past issues and memories especially 
the immediate past and even are not capable of 
managing their daily affairs and their second death is 
the common physical death experienced by every 
human. One of the important and also dangerous 
effects of dementia is the gradual loss and damage to 
cognitive functions which is remarkably evident as 
damage to memory. This problem emphasize on the 
necessity of study and increment of instruments which 
could inspect the memory, measure the level of 
damage to the brain and identify the areas in which the 
memory has suffered disorders. Determining the 
damaged parts, quantitative estimation of level of 
damage and distinguish it from the individual's natural 
mental disorders has significant importance in clinical 
diagnosis and adjustment of treatment process. 
Although a major part of the peoples' cognitive 
abilities increases during adulthood or is in a stable 
flow at least, however most of the people start to 

experience some cognitive defects after sixty years of 
age. 
2. Literature review 

 In this direction Shein (1996; quoting from 
Berger1998) concluded in an longitudinal research 
that most of elderly have shown significant reductions 
in some of several major mental abilities such as 
verbal means, spatial orientation, deductive reasoning, 
numerical ability and fluent speech. Cognitive 
disorder happens when there is significant difference 
between the level of individual performance in the 
present time and his ability before the happening of 
mental disorder (Nelson and Vilson, 1991; quoting 
from Lezak1995). 

Among all the neural-behavioral syndromes, 
the problem of dementia and the age-related changes 
are the most well known and harmful ones for the 
public health of society (Ernest Vahy, 1994).  
Memory is one of the parts that could be affected with 
the cognitive problem of dementia. Therefore it is 
essential to measure this cognitive factor in the 
recognition and treatment process of disorders from 
which the memory disorder is the most important one.  

Among the most well-known instruments for 
measuring memory we can point to the Wechsler test 
that is a collection of compound tests which is run 
individually and is designed for the better 
comprehension of different parts of memory. Now the 
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third edition is normalized with WAIS-III. Since it 
provides a complete domain of memory function, 
Wechsler test is considered the essential part of the 
full cognitive assessment process (Marnet, 2003). 
America, Canada, Australia, New Zealand, and 
England and any of these countries, depend on 
cultural characteristi Now the fourth edition of 
Wechsler memory scale (WMS-IV) is applied in 
several countries such as cs of their own society, has 
created some changes. 
           Also these tests are used for diagnosing 
memory impairments among the elderly in Iran and 
today revised edition WMS-R is being used. The 
purpose of this research is to give the highest norm of 
the evaluations for clients, and also maintaining the 
high level of credit, lasting and assuring of the most 
effective usage type in these examination in that used 
in Iran from Wechsler test from first to forth edition. 
        In the revised text of forth edition, diagnostic and 
statically guide of dementia psychosis is specified 
with multiple deficiency knowledge including 
paramnesia but there is not any destruction awareness. 
Severe brain damage, passenger vascular diseases, and 
stroke include the main symptoms of dementia. 
Cognitive functions which may be damaged in 
dementia include general intelligence (G factor), 
learning and memory, language and problem-solving, 
navigation, conception, concentration and judging 
(Kaplan, 2003) 

Dementia as a disease had multiple 
deficiency cognitive function including damage to 
memory or at least one of cognitive problems was 
recognized such as apraxia, aphasia, and tilt executive 
task brain. About 5% of the people in America suffer 
from sever dementia at the age over 65 and about 15% 
of elderly suffer from slight dementia. Increasing the 
age is the most important factor in this regard. The 
most prevalent cause for dementia after Oxidative 
stress consequence is vascular diseases or alcoholic 
trauma and the other cases. 
        The most prevalent type of Alzheimer and 
second type of prevalent dementia is vascular 
dementia (Kaplan, 2003; translated by Mohseni Fard). 
Alzheimer and vascular dementia in some dementia 
type altogether formed 75% of total dementia cases 
(ibid). In early twentieth century, Alovis Alzaymer 
reported that one of his patients named Agovest D 
shows sever impairment in his memory. He found 
some plaques album in his autopsy. Research about 
Alzheimer began seriously. Comprehensively 
pathology and neurology was studied and new and 
important information was evident (Volesh, 
Boohemran & Vanes, 2006). 
       Dementia syndrome is introduced as a problem 
that follows mal-functioning of the brain cortex or 
nerve system. The most important disorder occurs in 

the most part of brain cortex which is the result of 
aggressive memory disorder, behavioral changes, 
language functions and all consequences of cellular 
death that is usually worsen in older ages. (Jones 
series, 2004) 
      Perhaps memory is the most essential cognitive 
function that relates to dementia and can be described 
through different methods and in various abstract 
levels. Memory is one of the brain functions in 
cognitive category in dementia pathology that is 
highly studied in dementia pathology researches.. Free 
psychology dictionary, memory is defined as: the 
ability of reminding past experience or learned 
information that might include advanced mental 
processes like learning, maintaining, reminding and 
recognition that result from chemical changes between 
neurons and several different areas in the brain like 
hippocampus. Immediate memory only maintains 
information for few seconds. Short term memory 
saves and processes information for several minute 
and then transfers them to long term memory and can 
be settled for many years. Whenever the stored 
information was used repeatedly the neorochemical 
changes are facilitated to help the individual 
remember them. Losing memory as the result of 
diseases and brain impairment is called amnesia. 
       Dementia is so destructive for his family and 
relatives. To the extent that it affects the whole 
society. While dementia may be beginning with 
considerable symptoms like slight memorial 
impairments, it finally leads to sever general cognitive 
impairment so that they cannot do their works only. At 
the present time there is no curable method for 
dementia. At best some medicines can lessen these 
symptoms and lessen the recognition symptoms but 
the disorder returns again (Quming, 2004). 
     Without having any cognitive and mental 
instrument for saving and processing past events, 
human being cannot his past experiences. (Kelstorm, 
1998) 
       Herman Ebinghavense is the foremost memory 
researcher that studied it through a practical and 
precise scientific method. (Solsoo, 2002) 
      William James (1901) divided memory into 
primary and secondary. Sometimes later, he called the 
former short term memory and the latter long term 
memory. 
      Atkinson and Shiffren (1968) divided memory to 
sensory memory, short term memory and long term 
memory (Ness, 2003). It is clear that for executing and 
giving any treatment we need instruments to collect 
essential and description data. Collecting initial data in 
psychology especially in examinations related to 
group distinctions and the role living factors play 
requires their application. However, psychology 
examinations are useful in diagnosis and treatment 
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(Kaplan, Sadook; 1996). In the present time memory 
evaluation and determining the degree and type of 
disorder is the most important area in neurology, 
psychology and psychometric. The lack of memory 
measurement instrument in Iran thus leads us to 
provide the tools to solve the problem. According to 
the above mentioned discussion, the main purpose of 
this study is the scale study for examining 
psychometric characteristic of new memorial 
examination. Elderly people who suffer from 
dementia and healthy old people were examined by 
differential diagnosis of this examination. 
 3. Material and Method 

The method used in this research is field 
research. Observation instrument include the new 
memorial tests part of which is taken from Wechsler 
tests along with mini mental statuses examination 
(MMSE), and California verbal learning examination 
(CVLT) which provide the measuring memorial test 
and verbal learning that is done by giving 
questionnaires to the respondents. The data is recorded 
by the tester after it is answered by the respondents. 
The scores for each respondent show the memory 
status for him/her so that memorial impairment will be 
examined. 
3-1.subject 

Statistical population in this research was 
considered all elderly between 65 to 75 ages that live 
in Shiraz as a sample group and their education at 
least were reading and writing. The sample group 
includes 90 people. It includes 45 male and female 
who were determined as suffering from dementia, and 
45 male and female healthy respondents. 
3-2measurement tools 

 In this study, the collection of new memory 
tests includes several quizzes that together form the 
memorial measurement test. Some selected quizzes 
from Wechsler memory scale (third and forth ed.) for 
measuring active memory indices, immediate memory 
(immediate audio, immediate visual), delay 
(inconsistent audio, visual inconsistent, delayed audio) 
was given with some changes. According to following 
description:  
     Information and navigation, logical memory I, II, 
lists I, II, mental control, audio inconsistent II, 
numerical consult. 
      To study the validity of these scales the researcher 
paid attention to 3 aspects of criterion-related validity, 
constructed validity, and interrelationship correlation. 
In 1997, psychological corporation of criterion-related 
validity examined the validity of this scale through 
examining its correlation with Wechsler memory scale 
revised (WMS_R), child memory scale (CMS) and 
Wechsler adult intelligence scale (third edition) 
(WAIS-III). The result of this study shows a mean 
correlation coefficient between WAIS-III and these 

scales that shows the validity of this criterion.  
Factorial analyses conducted so far confirms these 
validity scales (Wild et al, 2003; Toleski et al, 2004). 
        Saed (2007) examined Wechsler memory scale 
(third edition) characteristics during his studying on 
students in Shahed University and Teacher Training 
University of Tehran. This study was conducted on a 
sample of 266 individuals. For estimating the 
reliability of the test, similar interior methods 
(Cronbach's Alpha), partition methods, and adaption 
method between evaluators were used.  For estimating 
the validity of the criterion-related test, as well as 
examining the inter-correlation between sub-scales, 
factorial analysis was conducted. For determining the 
reliability the Cronbach's Alpha was used the result of 
which shows an alpha coefficient of 94% to 96% for 
memory components. 
       CVLT that quantifies the below parameters: 
       Reminding and recognition level in all attempts, 
learning inclination for all attempts, memorizing 
information along short pauses and long pauses, 
reinforcing reminding function through some clues, 
classification and recognition examination(adult 
version of the test is appropriate for individuals who 
had 17-80 years (Asprin & Astres, 1998). 
         In this research Cronbach's alpha was used to 
determine the reliability of the measures. So the 
results show alpha coefficient between 0.51 to 0.68 for 
CVLT which proves the validity of this scale.  

MMSE examination was used for examining 
and initial estimating and general estimating of public 
mental statues examinations. 
For examining the reliability of this factor, Cronbach's 
alpha and retesting was used. The results are shown in 
Table 3-4. 
 

Table 1. The results of reliability test for memory 
scale 

Variable Cronbach's 
alpha 

Information 88% 

Logical I memory 91% 

Story B Logical memory I 92% 

faces I recognition 80% 

Visual reproduction I 86% 

Mental control 66% 

Digit span 84% 

Logical memoryII 92% 

Story B Logical memory II 84% 

Logical memory cued 
recognition 

86% 

Faces II recognition 86% 

Visual reproductionII 88% 

MMSE 92% 
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As the results show for the memory 
component Cronbach's alpha coefficient was obtained 
between 66% -94% components.  

For determining the reliability of CVLT scale 
Cronbach's alpha coefficient and retesting was used. 
The results are shown in Table 2. 
 

Table 2. Result for the reliability of CVLT 
variable Cronbach's 

alpha 

Learning slope 65% 

Words list B 65% 

Immediate free recall 51% 

Immediate cued recall 60% 

Short Delay free recall 60% 

Short delay cued recall 59% 

Irrelevant words in free recall 60% 

Irrelevant words in cued recall 60% 

Whole irrelevant words 60% 

Repeated words 65% 

Long Delay recognition 68% 

Positive mendacious in long 
delay recognition 

65% 

As the results of the table shows, Cronbach's 
alpha coefficient between 51%-68% was created for 
component CVLT which shows the reliability of this 
component. While these coefficients are not highly 
significant, but they prove the relative reliability of 
this test. 
 
3-4.Data analysis 
     In table 3, mean and standard derivation and mean 
of examinations scores was shown for the memory 
component in the sub-test. As table 3 shows, you 
consider means of participators in this study generally 
or separately were gathered. Findings of this table 
clearly show how participants function. As you see 
non dementia had more scores than dementia group in 
a little scales of memory. 

According to table 4, the scores of dementia 
and non dementia group in indices of learning 
inclination, list B, reminding clues, delay of free 
reminding, delay reminding with clues, inconsistent 
delay, positive mendacious are significantly different. 
That is non dementia group in all indices- except 
Positive mendacious - had higher scores than 
dementia group. In other indices like irrelevant 
reminding and repeated reminding difference between 
two groups is not meaningful. These results, on the 
one hand, show the difference between the two 
groups. On the other hand, examination authority 
mentioned according to diagnosis characteristic of 
individuals who suffered dementia acted weakly in 
learning and memory. Another method for 
discriminating dementia and non dementia groups is 

diagnosis analysis. For this purpose a sub-test scales 
of memory was analyzed as variant for dividing two 
groups. In this analysis, an equation in formulated 
through regressing the dependent variable on 
independent variable. The equation determines the 
maximum discrimination between the two groups 
which is used for determining the group membership 
in future. We need to mention that the researcher 
examined that presumptions were analyzed before 
congenial variance and covariance. The results show 
that presumptions are good. 

In fact Welcinz lambda is the proportion of 
total in-group squares to total squares ratio that is a 
proportion of the variance that cannot be stated by the 
distinction of groups. The fewer lambdas are, the more 
is meaningful possibility. As you see in the above 
table, all values for lambda are small so that the two 
groups have meaningful differences in sub-scales of 
memorial examination. Also another method for 
discriminating the two groups of dementia and non 
dementia is using diagnosis analysis method. For this 
purpose CVLT was analyzed as a predictive variable 
in order to distinct the two groups. In this analysis, the 
type of dependent variable (criterion) leads into an 
equation that creates maximum distinction between 
the two groups and the equation is used for 
predicating membership group in the future. We need 
to mention that before analysis, presumptions - 
including congenial variance and covariance - were 
examined where presumption was appropriate.  

Table 6 shows Welcinz lambda and one 
direction variance analysis and the level of 
meaningfulness. 

In fact Welcinz lambda is the proportion of 
total in-group squares to total squares ratio that is a 
proportion of the variance that cannot be stated by the 
distinction of groups. The fewer lambdas are, the less 
is the possibility of meaningfulness. As you see in the 
above table, all scales of lambda are small to delay 
reminding with clues, delay of free reminding, 
reminding clues, immediate reminding, and learning 
inclination that these scales by delay inconsistent and 
positive mendacious can create a distinction between 
two groups if there is not any distinction between two 
groups of irrelevant reminding of indexes, whole 
irrelevant words and repeated words. 
4. Result and discussion 

The purpose of present study is examining 
the validity of memorial examination in a group of 
elderly individuals who suffered dementia and 
disorder of Persian language from Shiraz. Using the 
obtained scores from this measurement which include 
examination scores in memory sub-test and CVLT, 
this study calculated and reported validity indices and 
reliability scales and also terminal indices. The results 
for Cronbach's alpha test shows sub- scales of 
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memorial examination that obtained coefficient in 
mini memorial examination are 0.94 and in scale of 
verbal leaning in high surface is 0.68 and all 
emphasized interring parallelism of whole scales. 
Earned alpha coefficient in Saeed project (2007) was 
reported Wechsler memory scales (third edition) is 
0.93. Orangi (1999) also reported reliability 
coefficient of 0.28 to 0.98. 

To examine research questions, in line with 
examining the ability of these tests in diagnosis of old 
people suffering from dementia and health old group, 
the results show that by using memory sub-tests in 
97.8 percent of evaluations, we can create correct 
distinction between elderly individuals who suffered 
dementia and normal individuals. CVLT is another 
part of this study in Delay reminding with clues, 
immediate reminding, immediate of free reminding in 
this manner had high weight in diagnosis of two 
groups that had 94.9 percent of evaluation can be 
created correct distinction between elderly individuals 
who suffered dementia and disorder. 

The result on a subject of whole function of 
elderly individuals who suffered dementia compared 
to normal individuals show that function of dementia 

groups have lower level than normal individuals. This 
difference in function of whole memory sub-tests and 
all total indices include verbal memorial, visual 
memory, audio memory, delay memory and public 
memory, and in all obtained cases were meaningful. 
These results are in line with the results for researches 
done by Laung &Clawm (2006); Gonzled, Joudar & 
Predrics (2009), Backe, Esstin & Davins (2003). 

The results of this study much in line with 
previous researches emphasized the fact that elderly 
individuals who suffered cortical dementia lose their 
different ability of diagnosis. This problem was 
created limitation to person and has great cost. 

According to findings of the research we can 
say that all results have proper reliability and validity 
for examination and by using these findings we can 
evaluate elderly function to diasgnosis pathology 
scales. 

Some limitation of this study necessitates 
further investigations on the subject. The main 
problem was accessing elderly individuals suffering 
from dementia with the ability to cooperate with this 
research that led to a fewer sample. 

 
Table 3. Mean and standard derivation examination scores for the memory component 

Standard deivation Mean  
variable total non dementia dementia total non dementia dementia 

3.4 0.62 3.02 10.8 13.51 8.2 Information 
5.9 2.8 3.7 11.3 16.1 6.5 Logical memoryI 
6.2 3.2 3.8 11.8 16.9 6.7 Story B Logical memory I 
5.6 3.5 3.5 15.9 20.28 11.5 faces I 

11.6 8.1 7.3 15.6 24.2 7.2 Visual reproduction I 
1.2 0.8 1.2 4.9 5.6 4.3 Mental control 
4.4 3.3 2.5 8.5 11.7 5.3 Digit span 
6.2 3.4 3.1 10.2 15.5 4.9 Logical memory II 
6.8 2.9 3.9 10.7 16.6 4.8 Story B Logical memory II 
7.2 2.7 6.05 19.2 24.7 13 Logical memory cued recognition 
5.6 2.5 3.5 14.5 19.2 9.8 faces II 

10.5 6.9 7.6 14.1 21.7 6.4 Visual reproduction II 
7.6 1.6 5.4 21.2 27.7 14.7 MMSE 

  
Table 4.The results for variance analysis in CVLT 

variable SS Df MS F Sig 

Learning slope 8744.3 1 8744.9 21.28 0.0001 

Words list B 133.5 1 133.5 80.26 0.0001 

Immediate free recall 738.1 1 738.1 110.8 0.0001 

Immediate cued recall 774.5 1 774.5 100.58 0.0001 

Short Delay free recall 787.7 1 787.7 106.5 0.0001 

Short delay cued recall 803.2 1 8.03.2 123.6 0.0001 

Irrelevant words in free recall 0.06 1 0.06 0.006 N.S 

Irrelevant words in cued recall 0.26 1 0.26 0.15 N.S 

Whole irrelevant words 0.46 1 0.46 0.04 N.S 

Repeated words 3.67 1 2.67 0.52 N.S 

Long Delay recognition 191.3 1 191.3 15.3 0.0001 

Positive mendacious in long delay recognition 455.34 1 455.34 11.58 0.0001 

 



http://www.lifesciencesite.com            )                                              42012;9( Life Science Journal 

4358 

Table 5. Shows Welcinz lambda and variance analysis of one direction memorial components 

Variable 
 

Welcinz 
lambda 

Emancipation 
degree (I) 

Emancipation 
degree (II) 

F meaningful 

Information 0.39 1 88 134.1 0.001 

Logical I memory 0.32 1 88 185.1 0.001 

Story B Logical memory I 0.32 1 88 182 0.001 

faces I recognition 0.39 1 88 138.8 0.001 

Visual reproduction I 0.44 1 88 110.5 0.001 

Mental control 0.73 1 88 32.1 0.001 

Digit span 0.45 1 88 106.5 0.001 

Logical memoryII 0.27 1 88 234.4 0.001 

Story B Logical memory II 0.25 1 88 253.7 0.001 

Logical memory cued 
recognition 

0.42 1 88 122.1 0.001 

Faces II 0.30 1 88 203.6 0.001 

Visual reprocuctionII 0.47 1 88 98.8 0.001 

MMSE 0.27 1 88 238.1 0.001 
 

Table 6. Welcinz lambda and one direction variance analysis and the level of meaningfulness in CVLT 

variable Welcinz 
lambda 

Emancipation 
degree (I) 

Emancipation 
degree (II) 

F meaningfulness 

Learning slope 0.72 1 57 21.9 0.0001 

Words list B 0.40 1 57 83.7 0.0001 

Immediate free recall 0.34 1 57 110.8 0.0001 

Immediate cued recall 0.36 1 57 100.58 0.0001 

Short Delay free recall 0.34 1 57 107.59 0.0001 

Short delay cued recall 0.31 1 57 123.16 N.S 

Irrelevant words in free recall 1 1 57 0.009 N.S 

Irrelevant words in cued recall 0.99 1 57 0.15 N.S 

Whole irrelevant words 0.999 1 57 0.03 N.S 

Repeated words 0.99 1 57 0.52 0.0001 

Long Delay recognition 0.79 1 57 15.2 0.0001 

Positive mendacious in long delay 
recognition 

0.83 1 57 21.9 0.0001 
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Abstract: Lithium and its salt have been frequently used in the treatment of neurodegenerative disorders. Many 
studies explain side effects of treatment with high-dose of lithium in testes but effect of low-dose on testes was 
ambiguous. This study examined the adverse effect of low-dose of lithium carbonate on testicular tissue and its 
effects on the three hormones of LH, FSH and testosterone. Wistar adult male rats with mean weight of 200-250 g 
were divided into four groups, each group with 6 rats.Wistar adult male rats were treated for 48 days using three 
doses of10, 20 and 30 mg/kg BW by gavage and control group treated with sterile distilled water (solvent of lithium 
carbonate). Twenty four (24) hours after the last gavage, blood sample was drawn from the heart and the two 
testicles were removed from rats' body. Once the tissue was fixed with Bouin's fixative solution and the section 
slides were stained with hematoxylin and eosin. Hormones were measured using a kit. The results showed that, 
compared to the control group, taking lithium carbonate in a 48-day period at all three doses resulted in a significant 
difference in the number of spermatogonia, primary spermatocytes, spermatid and spermatozoa cells and in a 
specific dose-dependent decrease. Lithium carbonate could reduce the concentration of LH, FSH and testosterone 
hormones in a dose-dependent manner. Based on the results of this study, it can be concluded that through 
considerably decreasing testosterone production and preventing normal development of spermatogenic cells, lithium 
carbonate causes spermatogenic dysfunction through reducing the level of LH and FSH hormones that adjust this 
process. 
[Toghiani T, Gholami M, Zendedel A, Assadollahi V. The Effects of Low-Dose Lithium Carbonate on the 
Spermatogenic Parameter in the adults Male Wistar Rats. Life Sci J 2012;9(4):4360-4367]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 655 
 
Keywords: lithium carbonate, testicular tissue, testosterone, FSH, LH  
 
1. Introduction 

The use of lithium and its salts to treat 
mania – depression was first introduced in Australia 
in 1949. Lithium chloride was registered as a drug for 
treatment of mania – depression in 1960s.Lithium 
chloride was commonly used at 900-1200 mg/day 
doses in Europe and the United States up to 1970. In 
the European Union classification, lithium carbonate 
is classified in category 3. According European 
Union classification, lithium carbonate is identified 
as R62 that can affect fertility. Long-term use of 
lithium at therapeutic doses may cause complications 
such as neurotoxicity (Chen et al., 2004) and 
hypothyroidism (Henry 2002). The use of lithium and 
its salts in the high-dose (therapeutic dose) may cause 
complications such as infertility, nephrogenic 

diabetes ,nephrotoxicity and damage to urethra cells 
(Markowitz et al., 2000; Li et al.,2006;Nciri et al., 
2008) but few studies available about side effects of 
low-dose of lithium carbonate on the testes. 

Normal function of the reproductive system 
depends on the harmonious regulatory activities of 
hypothalamus and anterior pituitary gonadotropin 
cells and subsequent secretion of steroids and 

essential molecules in the testicles known as 
hypothalamic–pituitary–gonadal axis (Cevik et al., 
2004). Many studies have proved the reciprocal 
relationship between pituitary and testicular function 
and believe that changes in testosterone level and 
testicular histology during the 48-day of 
spermatogenesis in rats is associated with the plasma 
level of LH and FSH (Lee et al., 1975 ; Gholami et 
al., 2012). Secretion of gonadotropin-releasing 
hormone (GnRH) from hypothalamus causes an 
increase in transcription of genes encoding α and β 
subunits related to LH and FSH hormones and an 
increase in their secretion from the pituitary 
(Freeman et al., 2000). The presence of the two LH 
and FSH gonadotropins in combination is essential 
for activation of spermatogenesis process as 
maturation of germinal cells in seminiferous tubules 
in the presence of FSH and production of testosterone 
in Leydig cells occur under the influence of LH 
hormone (Rago, 2008).   

Concurrent activity LH and FSH induces the 
secretion of testosterone and necessary trophic 
factors on Lydia and Sertoli cells. Therefore, 
maintaining the normal concentration of the LH and 
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FSH for initiation of the complete spermatogenesis is 
necessary (Shalet, 2009). The long term use of high-
dose lithium and its salts decrease the level of LH, 
FSH, testosterone and prolactin hormones. lithium 
and its salts in high-dose also prevent the production 
of testosterone through reducing the steroid-
producing activity of testicles by decreasing the 
production of key steroidogenic enzymes delta 5-3 β 
hydroxysteroid dehydrogenase and 17-
betahydroxysteroid dehydroxygenase(Lee et al., 
1999; Shupnik and Weck 1998; Sharpe et al.,2003; 
Stanton et al., 1992). Another study showed a 
decrease in the level of LH, FSH and testosterone of 
Wistar rats treated with lithium chloride that returned 
to normal under a prolactin-compensating treatment.  

Disorders in proliferation and differentiation 
of male germinal cells and changes in 
spermatogenesis regulatory mechanisms may occur 
in any stage of the process. (Lithium in the high-dose 
can reduce the plasma level of testosterone and 
gonadotropin hormones through both direct and 
indirect mechanisms. The direct mechanism involves 
developing germinal cells. The indirect mechanism 
involves decreasing activities of hypothalamic–
pituitary–gonadal axis, and it can also disturb the 
germinal cell development by influencing 
spermatogenesis-supporting somatic cells in the 
testicles (Zarrindast et al., 2006). Lithium carbonate 
is used in different doses depending on the intensity 
of the mania-depression disease (Rybakowski, 2012). 
Low-dose of lithium carbonate used for treatment of 
neurodegenerative disease (Marmol, 2008). Low-
doses of lithium carbonate have been studied in the 
kidney and heart (Evan, 1972; Nciri, 2008; 
Vijaimohan, 2010). Side effects of low-dose of 
lithium carbonate on the testes are known. In this 
study, the effect of three doses of 10, 20 and 30 
mg/kgBw/day of lithium carbonateat histological and 
cellular modifications of testes and also on the level 
of LH, FSH and testosterone hormones was 
examined. 
2. Material and Methods  

All experiments were performed in 
accordance with principles of laboratory animal care. 
In this study, Wistar adult male rats with mean 
weight of 200-250 g and 7-8 weeks old (provided by 
Pasteur Institute of Tehran, Iran) were treated for 48 
days. The rats were kept and treated at 23-25°C and 
60-75% relative humidity for 48 days under 12h/12h 
dark/light cycles. All the rats received the same 
potable water and the standard rat feed pellet 
(supplied by Pars Animal Feed).Every effort was 
made to minimize the number of animals used and 
their suffering. 

The study groups and preparation of lithium 
carbonate solution: The rats were randomly divided 

into 4 groups, each with 6 rats. Group 1 was 
determined as the control groups and groups 2, 3 and 
4, as the experimental groups, received lithium 
carbonate at doses of 10, 20 and 30 mg/kgBw/day, 
respectively. In each gavage, 0.5 ml of lithium 
carbonate solution which was prepared by dissolving 
the specific amount of white powder of lithium 
carbonate (Tehran Darou Co. with serial no. 8808) 
for each group with sterile distilled water was given 
to the rats. 

Blood sampling: rats were anesthetized 
intraperitoneally by ketamine HCl (80 mg/kg) and 
xylazine (10 mg/kg) (Pharmacia and Upiohn, 
Erlangen, Germany) (Gholami et al., 2012) 24 hours 
after termination of treatment in accordance with the 
protocols approved by the Lorestan University of 
Medical Science Animal Care and use committee. 
Blood sample was drawn from the heart and the 
testicular tissue was removed immediately.   

Hormonal measurement: Blood sample of 4-
5 ml was drawn from each rat and collected in glass 
tubes specific for centrifuges. The blood samples 
were maintained in the laboratory setting for 1 hour 
to form clots and then centrifuged for 2 min at 500 
rpm. In this way, serum was separated from the blood 
and surfaced the clot. The serum was removed using 
a 1000 sampler and transmitted to smaller tubes. 
These tubes were kept in a freezer at -20°C in order 
to be used in ELISA kits for measurement of LH, 
FSH and testosterone hormones (Ghosh et al., 1991a; 
Ghosh et al., 1990b). Finally, optical absorption of 
the prepared solutions was recorded according to the 
kit guidelines at wavelength of 450 nm and 
concentration of each hormone was recorded in 
ng/ml. 

Preparation of tissue sections: The removed 
testicular tissue was placed in Bouin's fixative 
solution for 24 hours after being weighed. Then, 
paraffin blocks and serial sections of the tissue were 
prepared and the slides were stained with 
hematoxylin and eosin. 

Histological examination: The testicular 
tissue sections were observed and examined using an 
ordinary optical microscope (Hm-Lux3, Germany) 
with 10X, 40X and 100X magnification and the 
spermatogonia, primary spermatocytes, spermatozoa, 
Sertoli and Leydig cells were counted in each 
microscopic field in 10 seminiferous tubules which 
had a round shape and an appropriate cross-section. 
All sections selected for cell counting and 
histological analysis are located in the similar Stage. 
Morphological changes of the seminiferous tubules 
and germinal epithelium of the groups were 
compared with each other. In this study, besides 
counting cells and comparing mean germinal cell and 
testicular somatic cell count, the score count method 
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or Johnson's model was used for the level of 
spermatogenesis which is the common method for 
histopathological measurements (Johnson et al., 
1980). 

Statistical analysis of the results: The results 
obtained from the control and the experimental 
groups were analyzed in the form of mean ± SD 
(standard deviation) values and significant 
differences among groups were determined using 
one-way ANOVA and Duncan post hoc test through 
SPSS software. 
3. Results  

The relative weight of the testicular tissue 
had a direct relationship with spermatogenetic 
function and germinal cell count and is calculated 
using the following equation: Relative weight of 
testicular tissue = (mean weight of testes)/body 
weight × 100 

This index was reduced in groups receiving 
lithium carbonate in that it reached 0.24936 ± 
0.021927 g in the group receiving 30 mg/kgBw/day 
of lithium carbonate while it reached 0.54428 ± 
0.02791 in the control group. This difference is 
Significant (p<0.001). This index reached 0.32121 ± 
0.13154 in the group receiving 20 mg/kgBw/day of 
lithium carbonate, which is significantly different 
from that of the control group (p<0.01). Likewise, 
this index reached 0.42535± 0.04978  in the group 
receiving 10 mg/kgBw/day lithium carbonate, which 
has a Significant difference with that of the control 
group (p<0.05) (Figure 1). 

 
Figure 1: Mean ± SD values for relative weight of 
the testicular tissue (%). Compared to the control 
group, the testicular tissue weight in the experimental 
groups decreased significantly that indicates the 
destructive effect of lithium on testicular cell density. 
***p<0.001, **p<0.01, *p<0.05 
 

Analysis of microscopic images: Johnson’s 
score count: In the method used in this study for 
histological examination, seminiferous tubules with 
complete spermatogenesis which were full of mature 
spermatids and sperms with regular accumulation 
received 10 score based on the score count for the 
spermatogenetic level.  

According to the score count, density of 
germinal and somatic cells in seminiferous tubules 
was based for the scoring and is shown in Table 1. 
On the basis of the results, the control group scored 
10, and the groups receiving 10, 20, and 30 
mg/kgBw/day of lithium carbonate scored 8, 4.9 and 
3.7, respectively. 

 
Table 1: Johnson's scoring system for the level of 
spermatogenesis 
Groups  Score  
Control  10 
10 mg/kgBW Lithium carbonate 8 
20 mg/kgBW Lithium carbonate 4.9 
30 mg/kgBW Lithium carbonate 3.7 

 
Cell count and comparisons among control 

and experimental groups: Through considerable 
histological changes in testicles, lithium caused a 
decrease in the number of germ and somatic cells in 
seminiferous epithelium, an increase in interstitial 
space, and an increase in the number of cells being 
destroyed. The decreased number of cell count is 
shown in the table 2.  

The number of spermatogonia near the basal 
membrane was 86 ±4.42719 (p<0.01), 75.16 
±4.44597 (p<0.05) and 69.33±6.40833 (p<0.001) in 
groups receiving 10, 20 and 30 mg/kgBw/day of 
lithium carbonate, respectively, which is significantly 
different from that of the control group with the count 
of 119.7±11.9443. Primary spermatocytes in 
seminiferous epithelium were 295.8±22.89469 
(p<0.01), 265±15.49193 (p<0.05) and 168.5±3.67423 
(p<0.001) in groups receiving 10, 20 and 30 
mg/kgBw/day of lithium carbonate, respectively 
while that was 357±36.33180 in the control group. 
Furthermore, the number of spermatids was 
108.8±7.5476 (p<0.01), 98.5±5.75326 (p<0.001) and 
74.7±6.9761 (p<0.001) in groups receiving 10, 20 
and 30 mg/kgBw/day of lithium carbonate, 
respectively while that was significantly different 
(1173±12.3288) in the compared control group 
(Figure 2).  

The number of spermatozoids in groups 
receiving 10, 20 and 30 mg/kgBw/day of lithium 
carbonate were 1087.16±294.307 (p<0.01), 
1030.33±70.5256 (p<0.05) and 772±61231 
(p<0.001), respectively, which was significantly 
different in the compared control group (Figure 3).  
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Table 2: Mean cell count of the tissue sections: germinal and Sertoli cells per seminiferous tubule and Leydig cells 
per circumference of seminiferous tubule are explained in the control and experimental groups in the form of mean 
± SD. Groups defined with; A: control, B: 10 mg/kgBW Lithium carbonate, C: 20 mg/kgBW Lithium carbonate, D: 
30 mg/kgBW Lithium carbonate. 

 
Table 3: Mean values for the level of LH, FSH and testosterone hormones in the control and the experimental 
groups (Mean ± SD). Groups defined with; A: control, B: 10 mg/kgBW Lithium carbonate, C: 20 mg/kgBW 
Lithium carbonate, D: 30 mg/kgBW Lithium carbonate. 

Groups Testosterone (ng/ml) ± SD LH (ng/ml)± SD FSH (ng/ml)± SD 
A 6.200±0.16106 1.4886±0.07137 9.2461±0.16106 
B 3.1744±0.33806 0.9089±0.07851 8.0094±0.33806 
C 1.6704±0.0618 0.71640±0.07806 5.0633±0.06188 
D 1.1839±0.16553 0.5844±0.03184 4.3556±0.01655 

 

 
Figure 2: The results of changes in number of 
Spermatogonia and Primary spermatocyte and 
Spermatid cells in each seminiferous tubule treated 
with 10 mg/kg BW, 20 mg/kg BW and 30mg/kg BW 
doses. Data, mean ± SD, obtained from three various 
tests.***p<0.001, **p<0.01, *p<0.05. 

 
Figure 3: The results of changes in number of 
Spermatozoa cells in each seminiferous tubule under 
the treatment with 10 mg/kg BW, 20 mg/kg BW and 
30mg/kg BW doses. Data, mean ± SD, obtained from 
three various tests. ***p<0.001, **p<0.01, *p<0.05 
 

Comparison between groups (10, 20 and 30 
mg/kg BW of lithium carbonate) and control showed 
that the number of Leydig and Sertoli cells were 
significant. The number of Sertoli cells was 
10.5±0.8366 (p<0.01), 10±1.0236 (p<0.05) and 
9.3±1.0366 (p<0.001) in groups receiving 10, 20 and 
30 mg/kg BW of lithium carbonate, respectively 
while that was 11.5±1.04881 in the control group. 
The number of Leydig cells was reduced to 
6.33±1.63299 (p<0.01), 6.05±0.30767 (p<0.01) and 
5.47±1.75119 (p<0.05) in groups receiving 10, 20 
and 30 mg/kg BW of lithium carbonate, respectively 
as compared with that in the control group 
(8.66±2.42212) (Figure 4). 

 
Figur4: The results of changes in number of Sertoli 
and Leydig cells per seminiferous tubule treated with 
10 mg/kg BW, 20 mg/kg BW and 30mg/kg BW 
doses. Data, mean ± SD obtained from three different 
tests. ***p<0.001, **p<0.01, *p<0.05 

 

Groups Spermatogonia 
(Count± SD) 

Primary spermatocyte 
(Count± SD) 

spermatid 
(Count± SD) 

Spermatozoa 
(Count± SD) 

Sertoli 
(Count± SD) 

Leydig 
(Count±SD) 

A 119.6667±11.9443 357.000±36.33180 173.0000±12.3288 2550.5000±123.0670 11.5000±1.04881 8.66±2.42212 
B 86.0000±4.42719 295.8333±22.89469 108.8333±7.5476 1087.1667±294.307 10.5000±0.8366 6.33±1.63299 
C 75.1667±4.44597 265.0000±15.49193 98.5000±5.75326 1030.3300±70.5256 10.000±1.0236 6.05±0.30767 
D 69.3333±6.40833 168.5000±3.67423 74.667±6.9761 772.+-61231 9.3±1.0366 5.47±1.75119 
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Histological changes of lithium carbonate on 
the number of cells can be seen in Figure 5.In the 
section B, treated with 10, spermatid and sperm cells 
are visible but are not seen in section C and D, 
treated with 20 and 30 mg/kg, respectively. Basement 
membrane arranged regularly and spermatogonia 
stem cells, in all groups, be seen on the basement 
membrane regularly. 

 

 
Figure 5: hematoxylin and eosin staining of testes 
from rats treated with lithium carbonate at dose 
10(B), 20(C) and 30(D) mg/kgBW revealed loss of 
spermatid and cessation of spermatogenesis. Section 
A related to Control group. a: basement membrane, 
b: spermatogonia cell, c: primary spermatocyte cell, 
d: spermatid, e: Leydig cell, f: spermatozoa. 

 
Results of the hormonal measurement: The 

one-way ANOVA analysis of the hormonal 
measurement results showed that, compared to the 
control group, mean ± SD concentration of LH, FSH 
and testosterone hormones in groups receiving 
lithium carbonate reduced significantly (Table3). 

The lowest level of LH belongs to the group 
receiving 30 mg/kg BW lithium carbonate 
(0.584±0.03184 ng/mg, p<0.001).Mean ± SD values 
of LH hormone (ng/ml) in the groups receiving 20 
and 10 mg/kg BW of lithium carbonate and the 
control groups were 0.716±0.07806 (p<0.05), 
0.908±0.07851 (p<0.01) and 1.49±0.07137 ng/ml, 
respectively (Figure 6). 

With regards to FSH, it had such regular 
decrease in the same order as for LH. So, the lowest 
rate was recorded for the group receiving 30 mg/kg 
BW of lithium carbonate as 4.355±0.01655ng/ml 
(p<0.001).Mean ± SD values of FSH hormone 
(ng/ml) in the groups receiving 20 and 10 mg/kg BW 
of lithium carbonate were 5.063±0.06188 (p<0.05), 
8.009±0.33806 (p<0.01). This reduction was 

significant as compared with the control group with 
9.246±0.16106 ng/ml of FSH (Figure 7). 

 

 
Figure 6: Compared to the control group, Mean ± SD 
values of LH hormone (ng/ml) in the experimental 
groups had a significant dose-dependent decrease that 
showed the reducing effect of lithium on 
hypothalamus- pituitary –gonad axis.***p<0.001, 
**p<0.01, *p<0.05 

 

 
Figure 7: Compared to the control group, Mean ± SD 
values of FSH hormone (ng/ml) in the experimental 
groups had a significant dose-dependent decrease that 
showed the reducing effect of lithium on 
hypothalamic neurons and pituitary and its indirect 
effect on gonad.***p<0.001, **p<0.01, *p<0.05 

 
Testosterone level was reduced significantly 

in the experimental groups as compared with that in 
the control group. It was 1.183±0.16553 (p<0.001), 
1.67±0.0618 (p<0.05) and 3.17±0.33806 (p<0.01) 
ng/ml in the groups receiving 30, 20, and 10 mg/kg 
BW of lithium carbonate, and 6.2±0.16106 ng/ml in 
the control group (Figure 8). 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4365 
 

 
Figure 8: Compared to the control group, Mean ± SD 
values of testosterone hormone (ng/ml) in the 
experimental groups had a significant dose-dependent 
decrease that showed the reducing effect of lithium 
on hypothalamus- pituitary –gonad axis.***p<0.001, 
**p<0.01, *p<0.05 

 
Discussions 

Long-term treatment with high-dose lithium 
is associated with the incidence of toxic side effects 
in many tissues including the reproductive system. A 
study on lithium carbonate toxicity in rat 
reproductive system, doses at 500, 800 and 1100 
mg/kg of diet were used for 90 days and the obtained 
results showed a considerable reduction of testicular 
weight, changes of cell destruction in seminiferous 
tubules, absence of spermatozoa cells in testicles, 
epididymis and Vas deferens and lack of secretions in 
the lumen of the seminal vesicles and prostate. 
Therefore, hypospermatogenesis and formation of 
abnormal spermatozoa along with reduced level of 
testosterone are among the side effects of using high 
doses of lithium (Zarrindast et al.,2006). Another 
study examined the weight loss of testicular tissue 
and other sexual organs, which is largely a 
representative of dysfunction and extensive changes 
in the number of developing germinal cells in 
seminiferous tubules and epididymis (Romera et al., 
2002). 

A 21-day treatment with lithium carbonate 
at 35 mg/kgBW dose in an electromicroscopic study 
showed testicular atrophy, loss of spermatogenic cell 
adhesion and formation of multiple intercellular 
spaces in germinal epithelium and also showed that 
cells in the early development of germinal lineage 
became inflamed and disintegrated with outward 
expanding of the nuclear outer membrane. There 
were round spermatid cells with transformed and 
abnormal acrosomes and reduced sub-acrosomal 
space in the above study, and also a large number of 

destroyed mature spermatids scattered in the sections 
(Zarnescu and Zamfirescu2006). 

The mechanism through lithium controls 
mania symptoms is mostly attributed to inhibition of 
Gsk3-β enzyme in WNT signaling pathway. Once the 
WNT signaling pathway is activated in neurons and 
the enzyme is inhibited, breakdown of β-catenine 
molecules will be prevented. The accumulation of β-
catenine in cells results in its entrance into the 
nucleus and involvement in the mechanisms 
regulating expression of genes (Gould et al., 2007). 
For instance, neuroprotective effects of lithium are 
due to the increased expression of bcl-2 
(cytoprotective protein) and cause an increase in 
neural viability and function (N-acetylaspar) in grey 
matter (Xu et al., 2003). In addition to this 
mechanism, proximity of lithium ionic radius to those 
of sodium and potassium and their competition for 
passing through the plasma membrane cause changes 
in neuronal membrane potential and disorders in 
cellular signaling mechanisms such as protein 
kinaseC, CAMP and CGMP, and prevention of these 
mediator molecules (Thakur et al.,2003). This ionic 
competition also prevents the activity of the enzymes 
such as DNA polymerase and topoisomerase I and II 
which are activated by cationic cofactors (Ncri et al., 
2009). As the synthesis and secretion of LH, FSH and 
GnRH hormones are possible through this 
mechanism, lithium can considerably reduce the 
concentration of these hormones. Lithium at high 
concentrations and plasma level higher than 2.5 mM 
causes life-threatening side effects and at plasma 
level of 6-9.6 mM causes acute toxicity (Suwalky et 
al., 2007). These concentrations lead to excessive 
expression of WNT signaling pathway in cells 
including male and female germinal cells and disturb 
their development and vital functions. In ovarian 
follicular cells, lithium inhibits estrogen functioning 
by deactivating estrogen receptors in their membrane 
(Medunjanin et al., 2005). In another way, lithium 
causes an excessive expression of WNT/CTNNB1 
signaling pathway in Sertoli and Leydig cells. The 
accumulated stable form of the product of this 
pathway modifies the gene expression, stops the cell 
cycle in G2/M, and induces apoptosis genetically or 
by inhibiting the destruction. A study showed that 
igniting this pathway in Sertoli and Leydig cells 
culture prevents the expression of steroidogenic acute 
regulatory protein (STAR) and reduces capability of 
these two types of cells for supporting 
spermatogenesis and thorough functioning through 
induction of apoptosis (Boyer et al.,2008). Lithium is 
influential in a way other than direct targeting 
testicular tissue cells and modification of intracellular 
signaling pathways. Lithium affects the testicular 
somatic cells through reducing the activity of 
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hypothalamic–pituitary–gonadal axis. This axis 
stimulates secretion of LH and FSH through 
synthesizing GNRH hormone which is transmitted 
from the hypophyseal portal system to the anterior 
pituitary. These two glycoproteins activate the cyclic 
AMP (adenosine monophosphate) secondary 
messenger system in testicular somatic cells and 
stimulate all their functions including secretion of 
testosterone. Reduced level of these two 
glycoproteins in blood results in the reduction of 
secretory activities of spermatogenesis-supporting 
cells (Sertoli) and testosterone-producing cells 
(Leydig) (Rago 2008; Ghosh et al., 1991). 

Based on the results of the present study, it 
can be concluded that through significant decrease in 
testosterone production and preventing normal 
development of spermatogenic cells, lithium 
carbonate causes spermatogenic dysfunction through 
reducing the level of LH and FSH hormones that 
adjust this process. Hypospermatogenesis and 
production of abnormal spermatozoa in treatment 
with lithium are attributed to the significant reduction 
of plasma level of testosterone and capability of this 
ion to pass through blood-testis barrier. Lithium 
reduces the production of trophic factors and 
testosterone which are directly involved in protection, 
differentiation and survival of germinal cells, through 
either disturbing the function of Sertoli and Leydig 
cells or induction of apoptosis in these cells. 
Furthermore, lithium disturbs the natural 
development and differentiation of spermatogenetic 
cells through affecting the germinal lineage cells 
directly. Low-dose of lithium carbonate similar to 
high-dose may causes side effects at testes such as 
reduce level of LH, FSH and testosterone, cessation 
of spermatogenesis and abnormal histological 
changes in the testes.  
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Abstract: Low frequency oscillations (LFO) are mainly occurred in power systems due to insufficient damping 
torque. In order to damp out LFO, a supplementary stabilizing signal is required to be injected into power system. In 
this paper the application of Static Synchronous Series Compensator (SSSC) to damp out the LFO is investigated. A 
supplementary stabilizer based on SSSC is assumed. An adaptive method is used to design the proposed stabilizer. 
The nonlinear time domain simulation results show the ability of the method in damping power system oscillations. 
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1. Introduction 

The ability of synchronous machines of an 
interconnected power system to remain synchronism 
after being subjected to a small disturbance is known 
as small signal stability that is subclass of phase 
angle related instability problem. It depends on the 
ability to maintain equilibrium between 
electromagnetic and mechanical torques of each 
synchronous machine connected to power system. 
The change in electromagnetic torque of synchronous 
machine following a perturbation or disturbance can 
be resolved into two components: (i) a synchronizing 
torque component in phase with rotor angle deviation 
and (ii) a damping torque component in phase with 
speed deviation. Lack of sufficient synchronizing 
torque results in non-oscillatory instability; where 
lack of damping torque results in low frequency 
oscillations.  

Low frequency oscillations are generator rotor 
angle oscillations having a frequency between 0.1 -
2.0 Hz and are classified based on the source of the 
oscillation. The root cause of electrical power 
oscillations are the unbalance between power demand 
and available power at a period of time. In the earliest 
era of power system development, the power 
oscillations are almost non observable because 
generators are closely connected to loads, but 
nowadays, large demand of power to the farthest end 
of the system that forces to transmit huge power 
through a long transmission line, which results an 
increasing power oscillations.  

The phenomenon involves mechanical 
oscillation of the rotor phase angle with respective to 
a rotating frame. Increasing and decreasing phase 
angle with a low frequency will be reflected in power 
transferred from a synchronous machine as phase 

angle is strong coupled to power transferred. The 
LFO can be classified as local and inter-area mode.  

Local modes are associated with the swinging of 
units at a generating station with respect to the rest of 
the power system. Oscillations occurred only to the 
small part of the power system. Typically, the 
frequency range is 1-2 Hz.  

Inter-area modes are associated with swinging of 
many machines in one part of the system against 
machines in other parts. It generally occurs in weak 
interconnected power systems through long tie lines. 
Typically frequency range is 0.1-1 Hz.  

With regard to the proposed LFO, many methods 
have been investigated to damp out such oscillations 
in power systems. Recently, with development of 
flexible AC transmission system (FACTS) devices, 
these devices have been widely used to damp out the 
oscillations [1-5].With the practical applications of 
converter-based FACTS controllers such as the static 
synchronous compensator (STATCOM), static 
synchronous series compensator (SSSC) and unified 
power- flow controller (UPFC), modeling and 
analysis of these FACTS controllers in power-system 
operation and control is of great interest. Power-flow 
calculations are fundamental to the operation, 
planning and control of power systems. In recent 
years, significant work has been done in the modeling 
of the FACTS controllers in power flow and optimal-
power-flow studies [6-11]. 

SSSC is a voltage-sourced converter-based 
series compensator and was proposed within the 
concept of using converter-based technology 
uniformly for shunt and series compensation, as well 
as for transmission angle control. It has been 
successfully applied in power systems.  
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In this paper, SSSC is used to increase power 
system stability. A supplementary stabilizer is 
equipped based on SSSC. The proposed stabilizer is 
designed by using adaptive control method. 
2. Test system 

Figure 1 shows a two area system installed with 
SSSC. Bus 4 is aggregation of a large number of 
generators and it can be modeled as an infinite bus. 
The SSSC is installed in one of two parallel lines. 
The system data are given in [12].  

 
Figure 1: power system installed with SSSC 
 
3. Static Synchronous Series Compensator (SSSC) 

SSSC is one of the most important FACTS 
devices. It is installed in series with transmission line. 
This device has a voltage source converter serially 
connected to a transmission line through a 
transformer. It is necessary an energy source to 
provide a continuous voltage through a condenser 
and to compensate the losses of the VSC. A SSSC is 
able to exchange active and reactive power with the 
transmission system. But if our only aim is to balance 
the reactive power, the energy source could be quite 
small. The injected voltage can be controlled in phase 
and magnitude if we have an energy source that is big 
enough for the purpose. With reactive power 
compensation only the voltage is controllable, 
because the voltage vector forms 90º degrees with the 
line intensity. In this case the serial injected voltage 
can delay or advanced the line current. This means 
that the SSSC can be uniformly controlled in any 
value, in the VSC working slot [13]. 

The Static Synchronous Series Compensator 
(SSSC) uses a VSC interfaced in series to a 
transmission line, as shown in the Figure 2. Again, 
the active power exchanged with the line has to be 
maintained at zero hence, in steady state operation, 
SSSC is a functional equivalent of an infinitely 
variable series connected capacitor. The SSSC offers 
fast control and it is inherently neutral to sub-
synchronous resonance [13]. 

 
Figure 2: SSSC - A VSC interfaced in series to a 
transmission line 

As mentioned, Static Synchronous Series 
Compensator (SSSC) is placed in the group of series 
connected FACTS devices. As shown in Figure 3, 
SSSC consists of a voltage source inverter connected 
in series through a coupling transformer to the 
transmission line. A source of energy is required for 
providing and maintaining the DC voltage across the 
DC capacitor and compensation of SSSC losses. 
Figure 4 shows the model of SSSC which consists of 
a series connected voltage source in series with 
impedance. This impedance represents the impedance 
of coupling transformer. 

 
Figure 3: basic configuration of SSSC 

 
Figure 4: equivalent circuit of SSSC 

 
The SSSC when operated with an 

appropriate DC supply (an energy source and/or sink, 
or suitable energy storage) can inject a component of 
voltage in anti-phase with the voltage developed 
across the line resistance, to counteract the effect of 
the resistive voltage drop on the power transmission. 
4. Model Reference Adaptive System  

The general idea behind Model Reference 
Adaptive Control (MRAC) or Model Reference 
Adaptive System (MRAS) is to create a closed loop 
controller with parameters that can be updated to 
change the response of the system. The output of the 
system is compared to a desired response from a 
reference model. The control parameters are update 
based on this error. The goal is for the parameters to 
converge to ideal values that cause the plant response 
to match the response of the reference model. Figure 
5 shows the general diagram of MRAS [[1144]].  
 

  
Figure 5: General diagram of MRAS 
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The idea behind MRAS is to create a closed 
loop controller with parameters that can be updated 
to change the response of the system to match a 
desired model. There are many different methods for 
designing such a controller. This tutorial will cover 
design using the MIT rule in continuous time. When 
designing an MRAS using the MIT rule, the designer 
chooses: the reference model, the controller structure 
and the tuning gains for the adjustment mechanism. 
MRAS begins by defining the tracking error, e. This 
is simply the difference between the plant output and 
the reference model output [14]:  

elplant yye mod
    (1)

  

 
From this error a cost function of theta 

(J(Θ)) can be formed. J is given as a function of 
theta, with theta being the parameter that will be 
adapted inside the controller. The choice of this cost 
function will later determine how the parameters are 
updated. Below, a typical cost function is displayed.  

  

    2

2

1
eJ 

    (2)
  

 
To find out how to update the parameter 

theta, an equation needs to be formed for the change 
in theta. If the goal is to minimize this cost related to 
the error, it is sensible to move in the direction of the 
negative gradient of J. This change in J is assumed to 
be proportional to the change in theta. Thus, the 
derivative of theta is equal to the negative change in 
J. The result for the cost function chosen above is:  
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This relationship between the change in 

theta and the cost function is known as the MIT rule. 
The MIT rule is central to adaptive nature of the 
controller. Note the term pointed out in the equation 
above labeled "sensitivity derivative". This term is 
the partial derivative of the error with respect to 
theta. This determines how the parameter theta will 
be updated. A controller may contain several 
different parameters that require updating. Some may 
be acting n the input. Others may be acting on the 
output. The sensitivity derivative would need to be 
calculated for each of these parameters. The choice 
above leads to all of the sensitivity derivatives being 
multiplied by the error. Another example is shown 
below to contrast the effect of the choice of cost 
function:   
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To see how the MIT rule can be used to 
form an adaptive controller, consider a system with 
an adaptive feed word gain. The block diagram is 
given as Figure 6. The plant model can be given as 
(5).  

   sGksG om 

   skGsGp 

s



Figure 6:  Adaptive feed forward gain  
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The constant k for this plant is unknown. 
However, a reference model can be formed with a 
desired value of k, and through adaptation of a feed 
forward gain, the response of the plant can be made 
to match this model. The reference model is therefore 
chosen as the plant multiplied by a desired constant 
ko:   
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The same cost function as above is chosen and the 
derivative is shown:   
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  (7)

  

The error is then restated in terms of the 
transfer functions multiplied by their inputs.   

coc

cmm

GUkUkG

UGkGUyye





    (8)
  

As can be seen, this expression for the error 
contains the parameter theta which is to be updated. 
To determine the update rule, the sensitivity 
derivative is calculated and restated in terms of the 
model output:   
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Finally, the MIT rule is applied to give an expression 
for updating theta. The constants k and ko are 
combined into gamma.   
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   (10)

  

The block diagram for this system is the 
same as the diagram given in Figure 6. To tune this 
system, the values of ko and gamma can be varied 
[[1144]]. 
5. Stabilizer design 
5.1. Adaptive stabilizer  

To get a suitable performance and tracking 
characteristics, a reference model should be adopted 
for MRAS system. In this paper, since the SSSC 
supplementary stabilizer is a regulatory controller, 
thus, the reference model should have a regulatory 
nature. In this regard, the reference model is defined 
as below; 

u
22ss

2).05s(s0
y

2 




    (11) 
5.2. Conventional stabilizer   

In order to comparison, a conventional 
stabilizer is designed based on SSSC. The transfer 
function model of a conventional stabilizer is as (12). 
This model contains two lead–lag compensators with 
time constants, T1–T4 and an additional gain KDC. 
The parameters of the proposed stabilizer are tuned 
by using GA. The detailed procedure of stabilizer 
design by using optimization methods can be found 
in [15]. The proposed stabilizer is obtained as table 1. 
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Table 1: Optimal parameters of conventional 
stabilizer 

Parameter KDC T1 T2  T3  T4  

Optimal 
value 

1.037 0.4 0.2 0.45 0.2 

 
6. Simulation result 

The proposed stabilizer is evaluated based 
on the test system. A large signal disturbance is 
considered to show effectiveness of the proposed 
stabilizer. The simulation results are depicted in 
figures 7-9. It is seen that the system with 
conventional stabilizer contains insufficient damping 
and the responses are pendulous. But the adaptive 
stabilizer can greatly enhance power system stability 
and damp out the oscillations and the advantages of 
the proposed stabilizer are visibly seen. 
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Figure 7: rotor angle following 10 cycle three phase 
short circuit in bus 3 
Solid: adaptive stabilizer dashed: conventional 
stabilizer 
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Figure 8: speed following 10 cycle three phase short 
circuit in bus 3 
Solid: adaptive stabilizer dashed: conventional 
stabilizer 
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Figure 9: voltage of bus 1 following 10 cycle three 
phase short circuit in bus 3 
Solid: adaptive stabilizer dashed: conventional 
stabilizer 
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7. Conclusion 
 A supplementary stabilizer based on SSSC 
presented. A two area power system assumed to show 
the ability of the proposed method. Non linear 
simulation results demonstrated that the designed 
stabilizer capable to guarantee the robust stability and 
robust performance under disturbances. Also, 
simulation results show that the adaptive method is a 
suitable tool to design stabilizer parameters. 
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Abstract: In order to study effect of difference dosages of Cycocel (CCC) and artificial pollination in yield 
Components and Seed yield in Hamedanian alfalfa in both purposes (forage-seed)an experiment in Agricultural 
Research  Station of  Borujerd under  2011-2012 years using split plot design by Randomized Complete Block 
Design (RCBD) with three replications was carried out. In this experiment main treatments including Artificial 
pollination with  Pulling rope under two stages with 70% levels pollination that this treatment in 100% pollination 
was repeated and 100%  pollination and without artificial  pollination was   performed and sub treatments  including 
difference dosages of cycocel hormones including levels (0- 1.6-3.2 -6.4) liter per hectare were performed. The 
results of analyses of variance were showed that artificial pollination effect in seed yield in 1% level probability and 
number of pods per plant, number of seed per pods and harvest index in 5% lever were significant. Also effect of 
hormone and interaction  effect them with artificial pollination per seed yield and harvest index in 1%  probability 
level and number of seed per pods in 5%  probability lever were significant but number of pod per plant non 
significant. In this study the highest of seed yield in artificial pollination treatment in 100% + 70% levels and 
3.2liter per hectare were found. 
[Nikzad S, Nakhjavan S, Farsi M, Nikzad M, Nikzad M. The Effect of Artificial Pollination and Different 
Dosages of Cycocel on Yield Components and Seed Yield in Hamedanian Alfalfa. Life Sci J 2012;9(4):4373-
4375]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 657 
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1. Introduction 

Alfalfa (Medicago Sativa L.) is originated 
from Iran and it is one of the most important forage 
species in this country. Breeding for improving yield 
and quality traits are important objectives in herbage 
breeding programs [1]. In reference [2], forage traits 
have been ranked in terms of their nutritional value for 
dairy production. Improved digestibility was the most 
important criteria and high crude protein and low fiber 
content was ranked as moderate priority in terms of 
quality objectives. High leaf to stem ratio (LSR) is 
also desirable because leaves are more palatable and 
retain higher digestibility much time then stems. There 
are positive correlations between LSR ratio and 
digestibility in alfalfa [3]. Alfalfa (medicago sativa l.) 
is originated from Iran and it is one of the most 
important forage species with cultivated area 600.000 
ha with average annual 7200 kg ha-l dm yield. 
Improved quality traits are an important goal in alfalfa 
breeding programs. Data from animal nutrition studies 
show the need to focus more attention on nutritive 
value to improve new varieties; improved DMD, WSC 
and CP couple with low fiber content had higher 
priority in terms of forage quality for live weight gain 
and dairy production [2]. Genetic correlation between 
digestibility and fibre content is negative and 
correlation with crude protein is positively high and 

significant [3-5]. Increasing of planted area of this 
valuable plant required to provide sufficient seed. 
Alfalfa is an autotetraploid and cross pollinated plant 
and forage legume plants. Area of alfalfa planted in 
Iran over 616000 hectares [6]. Choloromacovat 
Cholorid (CCC) one of derived clurin that produced 
from reaction between trimethyle amin and halid 
aliphatic as 1, 2 dicholoromate is produced. 
Choloromacovat Choloride or Cycosel is an Onovi 
component group and is very consumption growth 
reduction of plant especially in European and today 
used for reduced lodging and vegetative growth 
control in crops that very frequent applied [7]. 
Choloromacovat Cholorid with stopped in path of 
biosynthesis of giberlic acid as a barrier for activity of 
enzyme ant-carvin synthetase   and reduction of plant 
height [8]. The increase of seed yield in plants 
treatment with CCC due to was increase root growth, 
stomata resistance and water potential in leaf [7]. 
According to results some of researchers, CCC was 
induced reduction stem height and increased numbers 
of seed in spike [8]. An experiment was carried out in 
onion indicated that in pollination with honey bees, 
pollinated more 25-75% than artificial pollination and 
44.38 more than was checked. The aim of present 
research is determined of the better content of Cycosel 
dosage and the best of artificial level in order to 
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increasing grain yield and  study reaction yield 
components and yield in Hamedanian alfalfa in bi 
purposed fields (forage and seed) .  
2. Materials and Methods 

The investigation was carried out in Research 
Field of Hamedanian Seed Production was placed on 
Borojerd Agriculture Research Station that this station 
had cooled and humid winter and summers relatively 
template and dry and variety for planted was 
Hamedanian. An experiment was carried out in the 
base on split plot design with three replications. Every 
treatment in a plot with dimension six meter length 
and two meter width was performed. Main treatment 
including artificial pollination with rope in two stages 
with 70% pollination levels that them in 100% 
pollination and without artificial pollination and liquid 
spread in 25 cm plant height using atomizer with 1 
atmosphere was performed sub treatment including 
different dosages of Cycosel hormone (0, 1.6, 3.2, 6.4) 
liter per hectare that CCC treatment in form of liquid 
spry was performed. The traits studied in this study 
including: numbers of pods per plant, numbers of seed 
per pod, seed yield, harvest index. After normality test 
for data (Kolmogorov Smirnov   method) analyses of 
variance was performed with Minitab 16, SAS 9, 
SPSS18 software's, also means compared used Tukey 
method.  
3. Discussion 
3.1. Numbers pod in plant: The result of analysis of 
variance was showed about this trait artificial 
pollination was significant in 5% level but CCC 
treatment and interaction between hormone and 
artificial pollination was not significant (table 1). Also 
mean comparison  to Tukey method was indicated that 
the highest content related to check (table 2) and for 
CCC had not significant difference between 
treatments (table 3) and about interaction in 5% 
probability level the highest related to check and the 
lowest related to 70%+ 100% pollination level and 1.6 
lither per hectare CCC. The results were showed that 
plants treatment by artificial pollination and CCC 
hormone had low numbers pod per plant related to 
check and it was not affected on numbers pod per 
plant trait.  
3.2. Numbers seed in pod:The results of analysis of 
variance was indicated there were significant 
difference between artificial pollination and hormone 
in 5% probability level and interaction between two 
factors  was significant in 1% probability level (table 
1). Means comparison was showed that the highest 
and lowest related to check and pollination level, 
respectively (table 2). Also the highest and lowest 
contents for hormone levels related to 3.2  lit.ha-1  and 
1.6 lit.ha-1 levels, respectively (table 3) and interaction 
the highest and lowest contents related to 100% 

artificial pollination and hormone check level and 
70% + 100% artificial pollination and 6.4 lit.ha-1 
hormone level, respectively (table 4). The results were 
indicated that plant was treatment artificial pollination 
had lower seed per pod in compared with check and 
hormone increased caused increased seed numbers per 
pod especially  in 3.2 lit.ha-1 level that may be  related 
to increased potential sink power means seeds had 
before flowering [9]. 
 

Table 1: Analysis of variance for evaluated traits 
(Mean of squares for evaluated traits) 
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Block 2 0.06 2745.85 1.53 0.05 

Artificial pollination 2 4.28* 667.86* 45.15** 0.169* 

Error(a) 4 0.49 103.72 0.81 0.02 

Hormone 3 1.76 278.43* 8.52** 0.22** 

Hormone × Artificial 
pollination 

6 1.49 4086.92** 28.09** 0.25** 

Error(b) 18 0.69 73.24 0.272 0.008 
CV% - 12.84 4.49 3.88 14.58 

ns, *, **  Non-significant, Significant at probability 
level 5% and 1% , respectively. 
 

Table 2: Comparison of means for   artificial 
pollination (at 5% level) 
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Check 7.19a 198.33a 11.84b 0.76a 
Artificial 

pollination  
treatment 2 

6.15b 183.52b 12.87b 0.56b 

Artificial 
pollination treatment 3 

6.16b 189.37b 15.59a 0.55b 

3.3. Grain yield: The results of analysis of variance 
were showed that effects artificial pollination, 
hormone and interaction between them in 1% 
probability level were significant (table 1).  Mean 
comparison to Tukey method for pollination levels for 
grain yield was showed that the highest and lowest 
contents related to 100% artificial pollination level 
and check, respectively, (table 2) and about hormone 
levels also 3.2 lit.ha-1 and check level, respectively 
(table 3) and mean comparison for interaction in 5% 
probability level and 70% + 100% pollination and 3.2 
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lit.ha-1 hormone and check pollination and 3.2 lit.ha-1 

hormone (table4). The results were showed increased 
artificial pollination cause to increase grain yield so 
that the highest yield had 70% + 100% artificial level 
also with increasing hormone rate grain yield 
increased that it could be cause increase seed numbers 
per pod related to increasing  physiological method  
induction that before pollination stage was determined 
[9-10]. 
 
Table 3: Comparison of means for hormone treatment 
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Hormone 
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5.94a 182.38b 12.99b 0.42c 

Hormone 
treatment 3 

6.51a 194.44a 14.78a 0.741b 

Hormone 
treatment 4 

6.53a 190.94a 13.13b 0.78a 

3.4. Harvest Index:The results of analysis of variance 
for this trait was showed artificial pollination in 5% 
probability level and hormone and interaction between 
them in 1% probability level were significant (table 
1). Comparison means were showed that the highest 
and lowest for artificial pollination levels related to 
check and artificial pollination levels (table 2). Also 
for hormone the highest and lowest content related to 
6.4 lit.ha-1 and 1.6 lit.ha-1 levels, respectively (table 3). 
Comparison interaction effect mean two factors with 
using Tukey test in 5% probability level was showed 
that the highest and lowest related to check add 6.4 
lit.ha-1 hormone and 100% +70% pollination add 3.2 
lit.ha-1 , respectively (table 4). The results were 
showed increasing harvest index effect hormone using 
that cause metabolism activities improvement, 
enzyme, protein and osmotic adjustment seedling [11]. 
Alfalfa cause decrease seed production in hectare one 
of extension barriers area plant them efficiency  and 
expensive desirable seed, so plant density in area unit 
proportion with forage production (high density) 
consider that cause increase vegetative growth that 
reduce light penetrance into canopy and latent 
reproduction phase in result, reduce seed production 
with harvest index. Therefore, for solve this problem 
if we can growth in field alfalfa forage production 
with preventer material is reduced also by used 
artificial pollination can be increased seed yield and 
increase harvest index. 

Table 4: Comparison of means for interaction between 
two factors (at 5% level) 
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0.79b 11.26de 167.50cde 8.61a Check 
0.37d 12.45d 192.50bc 6.27ab P1c2 

0.53bcd 9.34f 200b 7.15ab P1c3 
1.36a 14.32c 233.33a 6.73ab P1c4 

0.62bcd 12.10d 178.75bcd 6.77ac P2c1 
0.43cd 10.27e 176.66b-e 5.20b P2c2 
0.81b 18.81a 226.667a 6.14b P2c3 
0.38d 10.29ef 152e 6.51ab P2c4 
0.71bc 14.85bc 235.33a 5.70b P3c1 
0.46cd 16.28b 178b-e 6.35ab P3c2 
0.41d 16.48b 156.66d-e 6.24ab P3c3 

0.62bcd 14.479bc 187.5bc 6.34ab P3c4 

P: Artificial pollination   C: Hormone CCC 
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Abstract: The purpose of this study the research methods used in the Graduate Student Theses of Physical 
Education and Sports Science, University of Uremia and Tabriz. Methods This study is content analysis and Bi 
biometric. The findings that The272thesesdefended Betweentheyears1384-1389Indicates that Most methods used by 
students Of then in research methods used Survey  with relative abundance40%have been. And while the three 
methods of historical research, content analysis, and Bibliometric  in thesis has not been used .It is widely 
distributed in different courses, and other methods are also used Men without exception one of the methods used in 
the thesis is a survey. The present findings indicate that the method over other methods have been used by students. 
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Introduction: 

One of the most important issues in the world 
today, not only in physical education and sports 
science, but there are other sciences. It is research. 
Run a search on the subject and goal setting 
important and sensitive work  research method, the 
way to achieve research objectives. Thus, by 
examining the quantity and quality studies, the 
characteristics of good research that is based on The 
necessity of dealing with the reality and definitions, 
analysis and interpretation of the results, each 
researcher brings to the study  And most importantly, 
the research methodology implemented and the 
formation of the research process plays a significant 
role, Specified. In other words, the methodology of 
our study shows that in any period of time, what 
methods are used and how it is ups and downs. 

Faculty of Physical Education and Sports 
Science, University of Uremia and Tabriz in the years 
1368 and 1367 respectively established and that 
graduate students in order to graduate, are required to 
carry out the research in the thesis  Research and 
selection process is very important that the students It 
actually represents the desire and the willingness of 
students to choose a research method  And also 
shows that more students are using what methods 
dissertation research has been done  Also becomes 
clear when using some of the methods with the 
decline and when the peak is reached. 

In other words, the process of using research 
methods at MSc thesis, University of Uremia and 
Tabriz during the years 1384 to 1389 is characterized 

that methods in the investigation had to be overcome 
and therefore it is subject to further consideration. 
 Statement of the problem: 

The study in order to graduate thesis and 
graduate students is essential Therefore, the research 
methodology implemented and the formation of the 
research process is inevitable. Considering the 
importance of using research methods and the decline 
and fall of the student's thesis research methods, A 
review of the research methods employed in the 
master's thesis, University of Uremia and Tabriz 
during the years 1384-1389 was conducted. To 
determine what research methods have over come 
and why other methods neglected what have been. 
This causes repeatability of visual methods in 
research and a comprehensive survey of the methods 
used to prevent and also causes the variation in 
research arise It is a developed country requires a 
variety of methods that can be applied in several 
studies. The trend is a result of some of the issues 
that can actually bring change in the community, 
should be ignored. 
The overall aim of the research: 

The overall goal of research is to study the 
application of research methods in theses Master of 
Physical Education and Sports Science, University of 
Uremia and Tabriz, is from the year 1384 until the 
end of 1389. 
Methods: 

The relevant information from the individual 
master's thesis in Physical Education and Sports 
Science, University of Uremia and Tabriz were 
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extracted. Then, using content analysis, research 
methods used in the thesis is examined the 
nusesbibliometrics and content analysis method was 
calculated to compare the extracted data. 
 Study population: 

Community study, 272 students in the master's 
thesis, University of Uremia and Tabriz is during 
1384-1389. 
The basic research questions: 

1 - The overall trend in terms of what research 
methods 

2 - The evolution of the methods used in the 
thesis is how the review period 

3 - Find new ways to enter the field when the 
letters were finished. 
History of Iran: 

Kiyan Mehr (1376) reviewed the LIS master's 
thesis at the University of Tehran during the years 
1366 till 1375, has done Below are the results of his 
review: Dissertation of 286 cases reviewed, 127 as 
belonging to the Tehran University of Medical 
Sciences in Iran as the 93, 38 and 28 as belonging to 
the Islamic Azad University of Tarbiat Modarres 
University and Most of the research method and the 
method described by 4/79 percent. 

Padyar (1380) The distribution of scholarships to 
accounting with emphasis on the existing models and 
methods used in the study are discussed. The results 
of this study show that 95 percent of non-
experimental research methods used in the thesis is 
the Hey. 

Pursany (1380) Content analysis Science Thesis 
in Nutrition and Health Sciences and Nutrition martyr 
Beheshti University of Medical Sciences, Tehran  
And compare them in terms of addressing the 
research priorities in the fields of nutrition, after 
reviewing 246 results found in this thesis. Most 
applied dissertations and theses are only two basic 
types of nutrition science, In both fields of 
descriptive research method over other methods have 
been used Analytical and experimental methods in 
the field of food science and a degree in health 
science degree in nutrition from the analytical 
methods of the experimental method is used. 

Syed Mehrdad Seyyedin and Fahimeh 
Babalhvayjy (1388) The content analysis of LIS 
master's thesis, Islamic Azad University, North 
Tehran, Science and Research Branch of Tehran, 
Hamadan, Ahvaz Science and Research in the years 
1372 - 1386 524 The largest of the investigative 
methods that belong to the survey . 

Background study abroad: 
Global scale as well as studies of the 

methodology of research in different disciplines  have 
Some of them have been studied in this research such 
Bluma Prytz (1980) to examine 39 research papers in 

the Journal, 1950, 1960, 1965, 1970, and 1975 will 
be published.  Selected core journals based on his 
reading of the "Social Science Citation Index", 
"Abstract Information", "current knowledge", 
"Information and Library Review," and "Text 
Library" And this is achieved through a 1272 
research paper. Results show that the eleven methods 
used in the investigation of which the largest share 
belongs to the survey (28 percent) and the historical 
method (with 18 percent). 

Kafarla (1999) 2689 the field of educational 
technology through the use of content analysis 
techniques have been investigated during the years 
1977-1998. in the thesis studied He, Mainly issues 
related to computers, evolution, development, 
training, video and television were discussed. There 
search method ologyin the study showed a decrease 
in number comparative studies and empirical and 
increase the number of qualitative studies. Studies 
Sheinthe late 70's Comparative studies, about seven 
per centre search thesis was to allocated and In the 
late 80's and early 90's the number of comparative 
studies was reduced to five per cent In recent years, 
comparative studies, only three percent of the study 
was devoted to a dissertation Another study also 
reduce the number of empirical studies and 
qualitative studies increased. Shows the results of his 
investigation. In the late 70s, very few qualitative 
studies have been conducted by the students. But 
now, in qualitative research, theses, a huge portion of 
their accounts 
And seems to be a number of empirical studies . 

Merighi,Goncalves,Ferreira (2007), based on a 
survey of books, nursing dissertations published, 
During the years1981-2002wereanalyzedwith a 
phenomenological approach. They used the method 
to analyze the descriptive thesis, was retrospective 
and bibliometricsAnd since both qualitative and 
quantitative methods will lead to a result better and 
more complete. Thus, in their review of qualitative 
and quantitative methods were used to analyze the 
results of the thesis: The study of 217 156 cases 
(9/71%) for graduate and 61 (1/28%) for the Ph.D. 
and Most notable was that the abstracts, theses, 
research methodology, there was no specific 
framework and just 10 percent was  in the framework 
of the thesis. 
Results: 

According to Table 1ofthe9 types of research 
methods in theses Physical Education and Sports 
Science, University of Urmia , have been 
usedMostofthesurveymethodandcomparedwith89(34
% and 32%) is allocated and titles belong to 
evaluative research methods are  asonly5(3%) .Also, 
historicalresearchmethods, content analysis and 
citation analysisinthis studyisnotgreat. 
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Table 1: Distribution of research methods in Theses  
of Uremia University 

Percent Number Research methods 
34٪ 46 Survey 
0 0 historical 
9٪ 11 case study 
14٪ 11 Empirical 
3٪ 5 evaluative 
32٪ 43 comparative 
8٪ 12 Sandy (Library 
0 0 content analysis 
0 0 citation analysis (bibliometrics) 
100٪ 136 Sum 
   

Theresearchmethodbased on the 9 Theses 
Physical Education and Sport Sciences, University 
Tabriz, Survey with 65asthe most common method 
(47%) is allocated and titles belonging to the research 
methodology documentasonly8(6%) are. Also, the 
methods of historical research, content analysis and 
citation analysisinthis study is not great. Have been 
used. A review of Table 3withcomplete information 

on the number andtypesof research methods used 
during the course of each year and 84 to 89 are 
achievedThisisthe marker of the beginning of the 
survey methodologyanda comparison of 1384 to 
1389, therelative abundance of34%and 32% 
Consistently accounted fourth largest share. 
 
Table 2: Distribution of research method sat the 
Theses University Tabriz 
Research methods Number Percent 

Survey 65 47% 

historical 0 0 

case study 11 8% 

Empirical 18 13% 
evaluative 10 8% 
comparative 24 18% 
Sandy (Library 8 6% 

content analysis 0 0 

citation analysis (bibliometrics) 0 0 
Sum 136 100% 
 

 
Table 3: Thedistributionof researchmethodsatthe University Uremia 

Percent Sum 1389 1388 1387 1386 1385 1384 Research methods 
34% 46 8 6 8 9 8 7 Survey 
0 0 _ _ _ _ _ _ historical 
9% 11 1 1 4 3 2 _ case study 
14% 19 5 3 3 2 3 3 Empirical 
3% 5 - 2 _ 2 _ 1 evaluative 
32% 43 5 10 9 6 7 6 comparative 
8% 12 1 4 1 _ 3 3 Sandy (Library 
0 0 _ _ _ _ _ _ content analysis 
0 0 _ _ _ _ _ _ citation analysis (bibliometrics) 
100% 136 20 26 25 22 23 20 Sum 
34% 100% 16% 18% 18% 15% 17% 15% Percent 

 
Table 4:Distribution of research methods the University Tabriz 

Percent Sum 1389 1388 1387 1386 1385 1384 Research methods 
47% 65 13 12 10 10 12 10 Survey 
0 0 _ _ _ _ _ _ historical 
8% 11 2 3 1 1 2 1 case study 
13% 18 5 3 4 4 2 3 Empirical 
8% 10 1 3 1 1 2 1 evaluative 
18% 24 4 6 5 5 4 2 comparative 
6% 8 1 2 1 1 1 2 Sandy (Library 
0 0 _ _ _ _ _ _ content analysis 
0 0 _ _ _ _ _ _ citation analysis (bibliometrics) 
100% 136 26 29 22 22 23 19 Sum 
 100% 17% 20% 16% 16% 16% 15% Percent 

Thistablecontainscomplete information on 
the number andtypesof researchmethodsused in each 
of the years 84 to 89years andthetrendisin the 
University, The table shows that 47% of survey 

method andsurveymethod,comparedwith 18% 
accounted fourth largest share. 
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Table 5: Distributionofresearchmethodsat the 
University of Tabriz and Urmia 
Research methods Number Abundance 
Survey 111 40% 
historical 0 0 
case study 22 12% 
Empirical 37 12% 
evaluative 15 5% 
comparative 67 25% 
Sandy (Library 20 6% 
content analysis 0 0 
citation analysis (bibliometrics) 0 0 
Sum 272 100% 

According to the table,bothwith 40% of the 
maximum frequencyisthesurvey research method. 
 
Comparativestudyofthebackgroundresearch: 

TheresultsPursany(1380)that toThecontent 
analysis ofthehealthsciences,food scienceandnutrition 
in AttendingmedicaMartyrBeheshti,Tehran And 
comparison Mostoftheresearchmethod Which is 
owned by thesurveyThisresultissomewhatsimilar to 
the results of this study with this difference that 
addition tosurveymethods(40% percent) compared 
with the method(25% percent)As one of the 
researchmethodsused inthesurveyisthesecond. 

In studies conducted by Syed M.Seyyedin and 
Fahimeh BobAlhvayjy(1388) that to content analysis 
of LIS master'sthesis,Islamic Azad University, North 
Tehran Science and Research Branch of Tehran, 
Hamadan, AhvazScience and Research in the years 
1372-1386 have beenMost Shares owned survey 
research methodsthatare consistent with the results 

ThereviewBlumaPrytz(1980)to examine 39 
research papersintheJournal, 1950, 1960, 1965, 1970, 
and 1975 will be published showed that from 
betweenElevenmethod used in this research Most 
Shares owned to The survey(28 percent) and the 
historical method(with 18 percent)compared with the 
results of the present study isslightlydifferent.Inthe 
present study in thesis examines 40%ofsurveyand 
18% of the comparative methods used And it is 
noteworthyTheresearch resultsBlumaPrytz(18%) 
used thehistorical method, while thestudyofthe 
historical method slacking. 
Discussion: 

9 investigativemethodsused in themasterthesisof 
Physical Education and Sports Science, University of 
Uremia andTabrizfrom Years1384until the end of 
1389, the largest shareofthesurvey(40% percent)And 
thencomparewith(18%), respectively. Historical 
method, content analysis and citation analysis 
Lacking AbundanceareInthis study. Andevaluative 
research methods, evidenceandcase studieswitha 
dramatic fallAAbundance5 ,6and 12%havebeen 
Whilethe experimentalmethodologyhasbeengrowing. 

Another important point to be note disthatinthe early 
establishment of the University of Uremia and Tabriz 
Methods used in thethesisis lessvariation Theonly 
witnesstothe use of survey method, we compare 
theexperimentalAnd other methods are rarely used. 
And notethatHistoricalmethod, contentanalysis, 
citation analysis have not been considered. 
Suggestions: 

The results of the present study was to further 
explore And more accurate results require further 
research in this area is felt. Recommendations and 
strategies fororganizingand following careful 
assessment of the thesisis to summarize. Further 
research to answer thesequestionsWhether the 
criteriaof scientific studiesarenecessary? And studies 
are applied? What are the criteriaforchoosing 
aresearchit is considered? How manythesesWithin a 
yeararereferredtoasupervisor? 

Provideimportantpracticalissuesbased onneedand 
academic centers and publicTheUniversityTo be 
presented tothestudentsin order tograduateRequired 
are to carry out the research in the thesis. In this 
research Accordancewith therequirementsof country 
Preparation and Runs. WiththisBesidesthe cost and 
timenotspentin vain And other researchers Will meet 
the needs of the community. 
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Abstract: Six Sigma is a powerful management tool In order to make changes in the organization and also meet the 
needs of customers is essential. Six Sigma is not just a method but a perspective. In addition, Six Sigma is a tool for 
strategy formulation. In this study, the effect of applying six-sigma accuracy, reducing the number of customer 
complaints, saving cost, Savings in staff time Marand city gas company meter reading has been studied. Therefore 
the following four hypotheses have been proposed: 1- Applying Six Sigma to increase the accuracy of the meter 
readings are employees. 2 - Applying Six Sigma is to reduce the number of customer complaints. 3 - Applying Six 
Sigma saves costs. 4 - Applying Six Sigma saves time be. In order to collect information from the data of 1387 is 
used to Marand city Gas Company. Using SPSS software statistical hypotheses were analyzed and the following 
results were obtained: 1 - Applying Six Sigma to increase the accuracy of the meter reading staff was. 2 - Applying 
Six Sigma to reduce the number of customer complaints in the meter reading. 3 - Applying Six Sigma saves the cost 
of meter reading was. 4 - Applying Six Sigma saves staff time meter was read. 
[Soleyman Iranzadeh, Kamran Sarhangi, Yagoub Nikzad. Improved quality of service processes using the logic of 
Six Sigma (Case study). Life Sci J 2012;9(4):4380-4385]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 659 
 
Keywords: Six Sigma, accuracy, cost, Complaint, meter reading 
 
Introduction 

Despite the challenges of customer 
satisfaction and commercial conquest of competitive 
markets, the need for reliable products and services is 
increasingly more. Six Sigma methodologies is a tool 
for quality improvement. As we get closer to six 
sigma, inspection requirements and reduce test costs 
are lower, shorter production cycles and will provide 
better customer satisfaction. To achieve Six Sigma is 
said to be a target It is a horizon that always the way 
towards greater excellence to our show 
(www.fekreno.org.com). 

One way to improve in the third millennium, 
which can push the organization towards achieving 
excellence Effective implementation of Six Sigma 
projects Six Sigma, is a methodology to improve 
satisfaction the maximum value for customers by 
solving problems and interests through understanding 
customer needs important indicators of performance 
and operational processes and improve business 
processes and deals. So customer satisfaction through 
increased customer satisfaction And trying to become 
loyal customers by reducing costs and improving 
quality is the most important six sigma projects Six 
Sigma strategy, in fact, the deviation from the target 
can measure each Processors. (samuel, 1385, 32).   
However, experts believe that a significant portion of 
revenues related to services due to the intangible 
nature of services, but unfortunately it is. Process and 
the need for improvement in these areas compared 

with the manufacturing sector has been much slower 
Fortunately in recent years due to the rapid 
development of the service Process and the need for 
improvement in this area is evident Six Sigma is a 
methodology that is primarily produced in the 
reduction of defects, cost and cycle time were able to 
quickly introduce the work place in the organizations 
to stabilize the production of Six Sigma successes and 
achievements in the production of small and large 
service organizations also noted that this methodology 
is It can be stated that now dared to use Six Sigma in 
service to various reasons such as the difficulty in 
correcting or compensating for lack of service, 
customer satisfaction has caused adverse The 
application of this methodology to the field with a 
much faster process than expand production (Venice, 
1385,1). 

English physicist Lord Kelvin defined the 
necessary measures to Whenever we talk about what it 
could be measured in terms of numbers, we can say 
that we know something about the subject Otherwise, 
our knowledge is incomplete and will not ever mature 
"Without a way to measure progress is not possible. 

Due to insufficiency of service of process and 
the difficulty in Marand city gas company Numerous 
complaints from customers about the status of their 
clientele gas meter reading wrong and against the 
Company pending receipt of the sent Statements 
caused Processes and services delivered with serious 
difficulties with respect to the application of Six 
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Sigma techniques in the processes necessary to 
implement Six Sigma techniques Processes for 
improved service (meter reading) studied the gas 
company to Marand city through this to identify errors 
in the Statements equipment and manpower related to 
meter reading as well as recipes and ways to improve 
the assessment and control of six Sigma techniques 
will be presented by In other words, Six Sigma is a 
concept through which you can get a lot of valuable 
and distinct concepts and managerial experience to get 
integrated in the. Some of these concepts include 
systems thinking, continuous improvement, and 
knowledge management, customer friendly and 
activity-based management (Peter pand and 
Associates 1385, 96).  
Six Sigma can be a powerful and comprehensive 
management tools to change and adapt to the demands 
of the customer call. Unlike other approaches to Six 
Sigma quality methods not only a vision, purpose, and 
it also contains symbols (www.iiend.com).  

 Applying Six Sigma methodology to reduce 
time to repair (Case study on behalf of CAR) in the 
paper by selecting one of the authorized agencies in 
the city of Shiraz, Iran Khodro Company has been 
trying Using the five stages of Six Sigma 
methodology - define, measure, analyze, improve and 
control techniques, such as the Charter, the failure 
mode and effects analysis, fish bone diagram to 
discover the main causes of the increase in service 
time and eventually solutions were proposed to 
improve the current situation. Thus the main 
objectives of the research: 1 - reduced repair times as 
much a day for each vehicle. 2 - Increase customer 
satisfaction by offering services that customers 
consider to be priorities. 3 - Increased revenue by 
accepting more car dealers every day (Mustafa 
Khawaja, 1383). 
1 - Determination of Effect Applying Six Sigma The 
accuracy of the meter reading staff is. 
2 - Determine the impact of Six Sigma is to reduce the 
number of customer complaints.  
3 - The effect of applying Six Sigma saves costs. 
4 - The effect is applying Six Sigma saves time. 
Tools and Materials 
The overall goal of this method is that the researcher 
can determine what method or methods to select 
Faster and more accurate response possible so he can 
assist in achieving that goal, and this is dependent on 
the nature of research and administrative facilities, 
The purpose of this research is based on the type of 
applied research is descriptive in nature and do field 
studies of specific features tailored  which is the 
subject, To collect information about the Library ¬ Six 
Sigma methods are used in order to explain the Six 
Sigma methodology and data that has been collected 
from various sources in a library And methods of 

measurement as a comparison done by the first 
performance of the meter readings in 87 mining and 
then using the six sigma errors of the meter readings 
to identify and provide solutions and training the 
meter read 88 years from and then compare the 
performance of year 87 and 88 and have been able to 
do this. 

Analysis of hypotheses: The meter reading 
method of analyzing performance data from 87 years 
to 88 years, with the implementation of Six Sigma 
results obtained data with the help of SPSS software 
and research hypotheses being normal initially 
identified using the Kolmogorov Smirnov and then 
compared using paired T-test and compared and 
evaluated and the results have been analyzed. 
The first hypothesis test 

The first hypothesis tests the accuracy of 
meter reading staff that year is divided into six two-
month period And meter readings are shown in Table 
87, using the SPSS software Smirnov Kolmogorov 
test on 87 years of data After 88 years on data done in 
87 normal and 88 employees to carefully review and 
then we'll compare. 

Applying Six Sigma to increase the accuracy 
of the meter readings are not employees [H0:µx≤ µ0 
Applying Six Sigma to increase the accuracy of the 
meter reading staff is [H1: µx> µ0 
 
Table (1-1) the accuracy of meter reading staff 87 
years   

Year 87 (A1) Period 
5 First Period 
2 Second Period  
24 Third Period 
67  Fourth Period  
85 Fifth Period 
71 Sixth Period 

Attention 
A1 = accurate meter reading staff 87 years 
Nonparametric test KS, A1 is normal.    
 NPar Tests 
One-Sample Kolmogorov-Smirnov Test 
 
Table (1-2) accurately Kolmogorov-Smirnov 

A1  
6 N 
42.3333 Normal parametersa       mean 
3.63520E1 Std. deviation      
.251 Most extreme differences   Absolute   
.193 Positive     
-.251 Negative   
.616 Kolmogorov–smirnov Z   
.843 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

The Table 1-2 shows the Kolmogorov-Smirnov 
normal. 
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Year 88 (A2) Period 
4 First Period 
9 Second Period  
29 Third Period 
79  Fourth Period  
91 Fifth Period 
93 Sixth Period 

Table (1-3) the accuracy of meter reading staff 88 
years 
Nonparametric test KS, A2 is normal. NPar Tests 
One-Sample Kolmogorov-Smirnov Test 
 

A2  
6 N 
50.8333 Normal parametersa mean 
 Std. deviation   
.251 Most extreme differences Absolute   
.201 Positive     
4.14845E1   Negative   
.616 Kolmogorov–smirnov Z   
.843 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Table (1-4) accurately Kolmogorov-Smirnov 
According to Table (1-4) shows the Kolmogorov-
Smirnov normality. 
After carefully reading the meter to employees 87 
years and 88 years were examined in terms of normal 
we now turn to normal T-test for comparison between 
years 87 and 88 years will do. 
T-TEST PAIRS=A2 WITH A1 (PAIRED) 
MISSING=ANALYSIS. 
T-Test 
Output in Table (1-5), respectively, from left to right, 
average, count, standard deviation and standard error 
of the sample shows. 
 

Table (1-5) Paired sample statistics of double 
Accuracy 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 A2 50.8333 6 41.48454 16.93599 

A1 42.3333 6 36.35198 14.84063 

Paired Samples Statistics 
 
Table (1-6) two paired-sample test accuracy    
The output Table (1-6) Sig = .045 <0.05 after that H1 
is accepted and approved.  
Paired Samples Test 

  Paired Differences 

t df 

Sig. 
(2-
tailed) 

  

Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

Confidence 
Interval of the 
Difference 95% 

  Lower Upper 

Pair 
1 

A2 
- 
A1 

8.50000 7.81665 3.19113 .29693 16.70307 2.664 5 .045 

 

Compare the meter reading staff 87 years before 
and 88 years after the work is seen in Table Applying 
Six Sigma to increase the accuracy of meter readings 
to staff. 

The second hypothesis test 
The second hypothesis test meter reading staff is 

reducing the number of customer complaints that year 
is divided into six two-month period and 87 years of 
meter reading is given in Table using spss software 
Kolmogorov Smirnov test on data 87 years and then 
on data 88 years done Evaluation of normality and 
then Reduce the number of customer complaints Staff 
In Years 87 and 88 will be compared.  

Applying Six Sigma to reduce the number of 
customer complaints is not part of meter reading 
[H0:µx≤ µ0   

Applying Six Sigma to reduce the number of 
customer complaints is the meter reading. [H1: µx> 
µ0    
 
Table (2-1) reduced the number of customer 
complaints meter readings in 87 

Year 87 (D1) Period 
131 First Period 
229 Second Period  
123 Third Period 
248  Fourth Period  
183 Fifth Period 
170 Sixth Period 

NPar Tests 
One-Sample Kolmogorov-Smirnov Test 
 

D1  
6 N 
1.8067E2 Normal parametersa       mean 
5.05595E1 Std. deviation        
.170 Most extreme differences     Absolute   
.170 Positive  
-.164 Negative    
.417 Kolmogorov–smirnov Z   
.995 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Kolmogorov Asmirnov number of complaints (2-2) 
The Table 2-2 shows the Kolmogorov Asmirnov 
normal. 
 

Year 88 (D2) Period 
133 First Period 
228 Second Period  
128 Third Period 
253  Fourth Period  
185 Fifth Period 
177 Sixth Period 

Table (2-3) reduced the number of customer 
complaints meter readings in 88 
NPar Tests 
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One-Sample Kolmogorov-Smirnov Test 
D2  
6 N 
1.8400E2 Normal parametersa     mean 
4.99680E1 Std. deviation    
.180 Most extreme differences  Absolute 
.180 Positive   
-.144 Negative    
.440 Kolmogorov–smirnov Z   
.990 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Table (2-4) Kolmogorov Smirnov number of 
complaints 
According to Table (2-4) shows the Kolmogorov 
asmirnov normal. 
After reducing the number of customer complaints 
meter readings in 87 and 88 years were examined in 
terms of normal now turn to the T-test for comparison 
between years 87 and 88 years do 
TEST PAIRS=D2 WITH D1 (PAIRED)  
MISSING=ANALYSIS.     
T-Test    
 
Paired Samples Statistics 

  
Mean N 

Std. 
Deviation 

Std. Error 
Mean 

Pair 1 D2 1.8400E2 6 49.96799 20.39935 

D1 1.8067E2 6 50.55954 20.64084 

Table (2-5) hit two-paired samples of complaints 
Output in Table (2-5), respectively, from left to right, 
average, count, standard deviation and standard error 
of the sample shows. 
 
Paired Samples Test 

  Paired Differences 

t df 

Sig. 
(2-
tailed) 

  

Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

Confidence 
Interval of the 
Difference 95% 

  Lower Upper 

Pair 
1 

D2 
-
D1 

3.33333 2.87518 1.17379 .31602 6.35065 2.840 5 .036 

Table (2-6), two paired samples of complaints 
The output Table (2-6) Sig = .036 <0.05 so allegedly 
accepting H1 is approved. 
With attention Compared to the reduction in the 
number of customer complaints meter reading 87 
years before and 88 years after do the work Seen in 
the table applying Six Sigma to reduce the number of 
customer complaints is the meter reading. 
The third hypothesis test 
The third hypothesis test cost is the meter reading that 
year is divided into six two-month period and 87 years 
of meter reading is given in Table using spss software 
Kolmogorov Smirnov test on data 87 years and then 
on data 88 years done Evaluation of normality and 
then saving the cost of In Years 87 and 88 will be 
compared. 

Applying Six Sigma saves on the cost of the meter is 
not read. [H0:µx≤ µ0     
Applying Six Sigma saves on the cost of the meter is 
read. [H1: µx> µ0 

Year 87 (C1) Period 
127 First Period 
227 Second Period  
99 Third Period 
181  Fourth Period  
98 Fifth Period 
102 Sixth Period 

Table (3-1) Meter reading costs 87 years 
NPar Tests 
 
One-Sample Kolmogorov-Smirnov Test 

C1  
6 N 
1.3900E2 Normal parametersa    mean    
5.34827E1 Std. deviation   
.255 Most extreme differences   Absolute   
.255 Positive    
-.222 Negative  
.626 Kolmogorov–smirnov Z   
.828 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Table (3-2) Kolmogorov Smirnov cost 
According to Table (3-2) shows the Kolmogorov 
Smirnov normal. 
 

Year 88 (C2) Period 
127 First Period 
227 Second Period  
99 Third Period 
181  Fourth Period  
98 Fifth Period 
102 Sixth Period 

Table (3-3) Meter reading costs 88 years 
Nonparametric test K-S, C2 is normal 
NPar Tests 
 
One-Sample Kolmogorov-Smirnov Test 

C2  
6 N 
1.2400E2 Normal parametersa         mean    
4.96709E1 Std. deviation  
.246 Most extreme differences Absolute 
.246 Positive  
-.182 Negative  
.604 Kolmogorov–smirnov Z   
.859 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Table (3-4) Kolmogorov Smirnov cost 
According to Table (3-4) shows the Kolmogorov 
normal Smirnov  
After the cost of meter reading 87 years and 88 years 
were examined in terms of normal now the T-test to 
compare Year 87 and Year 88 will do. 
T -TEST PAIRS=C2 WITH C1 (PAIRED)   
MISSING=ANALYSIS.     
T-Test 
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Paired Samples Statistics 

  
Mean N 

Std. 
Deviation 

Std. Error 
Mean 

Pair 1 C2 1.3900E2 6 53.48271 21.83422 

C1 1.2400E2 6 49.67092 20.27807 

Table (3-5) hit a two-paired sample fee 
Output in Table (3-5), respectively, from left to right, 
average, count, standard deviation and standard error 
of the sample shows. 
 
Paired Samples Test 

  Paired Differences 

 
t 

 
df 

Sig. 
(2-
tailed) 

  

Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

Confidence 
Interval of the 
Difference 95% 

  
Lower 

 
Upper 

Pair 
1 

C2 
- 
C1 

1.50000E1 6.35610 2.59487 8.32968 21.67032 5.781 5 .002 

 
Table (3-6) two paired-sample test cost 
The output Table (3-6) Sig = .002 <0.05 after that H1 
is accepted and approved. 
Compare the cost of meter reading 87 years before 
and 88 years after the work can be seen in Table 
Application of Six Sigma is to reduce the cost of 
meter reading. 
The fourth hypothesis test 
The fourth hypothesis testing saves time meter reading 
that year is divided into six two-month period and 87 
years of meter reading is given in Table using spss 
software Kolmogorov Smirnov test on data 87 years 
and then on data 88 years done Evaluation of 
normality and then saves time  In Years 87 and 88 will 
be compared. 
Applying Six Sigma saves when the meter reading is 
not. [H0:µx≤ µ0    
 Applying Six Sigma Saves time the meter is read. 
[H1: µx> µ0  
 

Year 87 (T1) Period 
110 First Period 
121 Second Period  
131 Third Period 
119  Fourth Period  
101 Fifth Period 
96 Sixth Period 

Table (4-1) took the meter readings in 87 
NPar Tests 
One-Sample Kolmogorov-Smirnov Test 
 

T1  
6 N 
1.1300E2 Normal parametersa  mean  
1.31605E1 Std. deviation    
.176 Most extreme differences        Absolute   
.152 Positive    

-.176 Negative   
.431 Kolmogorov–smirnov Z   
.993 Asymp.sig.(2-tailed) 
 a. Test distribution is Normal. 

Table (4-2) Kolmogorov-Smirnov time 
The Table (4-2) shows the Kolmogorov Smirnov 
normal. 
 

Year 88 (T2) Period 
100 First Period 
123 Second Period  
120 Third Period 
110  Fourth Period  
94 Fifth Period 
89 Sixth Period 

Table (4-3) took the meter readings in 88 
NPar Tests 
 
One-Sample Kolmogorov-Smirnov Test 

T2  
6 N 
1.0600E2 Normal parametersa     mean    
1.39284E1 Std. deviation   
.176 Most extreme differences Absolute 
.167 Positive   
-.176 Negative   
.431 Kolmogorov–smirnov Z   
.992 Asymp.sig.(2-tailed) 

 a. Test distribution is Normal. 

Table (4-4) Kolmogorov-Smirnov time 
According to Table (4-4) shows the Kolmogorov-
Smirnov normal. 
After the time of meter reading 87 years and 88 years 
were examined in terms of normal now the T-test to 
compare Year 87 and Year 88 will do. 
T-TEST PAIRS=T2 WITH T1 (PAIRED) 
MISSING=ANALYSIS.   
T-Test   
 
Paired Samples Statistics 

  
Mean N 

Std. 
Deviation 

Std. Error 
Mean 

Pair 1 T2 1.0600E2 6 13.92839 5.68624 

T1 1.1300E2 6 13.16055 5.37277 

Table (4-5) hit a two-sample test of time 
Output in Table (4-5), respectively, from left to right, 
average, count, standard deviation and standard error 
of the sample shows. 
 

Paired Samples Test 

  Paired Differences 

t df 
Sig. (2-
tailed) 

  

Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

Confidence 
Interval of the 
Difference 95% 

  Lower Upper 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4385 

Paired Samples Test 

  Paired Differences 

t df 
Sig. (2-
tailed) 

  

Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

Confidence 
Interval of the 
Difference 95% 

  Lower Upper 

Pair 
1 

T2 - 
T1 

-
7.00000 

4.69042 1.91485 
-
11.92229 

-
2.07771 

-
3.656 

5 .015 

Table (4-6), two paired-sample test of time 
The output Table (4-6) Sig = .015 <0.05 after that H1 
is accepted and approved. 
With attention Compared Part-time meter reading 87 
years before and 88 years after do the work Seen in 
the table Applying Six Sigma to reduce the time the 
meter reading is.  
 
The results: 
After investigation and service process improvement 
using Six Sigma logic following results were obtained. 
1 - Applying Six Sigma to increase the accuracy of the 
meter reading staff was. 
2 - Applying Six Sigma to reduce the number of 
customer complaints in the meter reading. 
3 - Applying Six Sigma saves cost in the meter 
reading. 
4 - Applying Six Sigma saves staff cost in the meter 
reading. 
Conclusion 
Hypothesis tests show that the application of Six 
Sigma is to increase the precision of staff, reducing 
the number of customer complaints, save money and 
save time reading the meter is Marand city gas 
companies and to improve the meter reading process 
provides the following methods are proposed: 
1 - Using IVR as Tabriz In the city of Marand In order 
to decrease not at home 
2 - Providing timely counter alternative to 
replacement of defective meters were replaced and 
reduction meter and dial failure. 
3 - Promote Quantification meter reader, compatible 
with subscriber growth. 
4 - The quality meter reader, Training courses Meter 
Reading, Obtaining meter readings during the test 
work. 
5 - Management of meter reader performance using 
reports Contour line, in order to decrease the difficulty 
and route. 

6 - Cyclic control of meter readings method of sample 
selection and re-reading meter. 
7 - Replacement of meter reading and meter readers a 
path in terms of variety and job rotation. 
8 - Send a file timely meter readings to a computer 
service center at least one day before the scheduled 
date of completion. 
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Novel CMOS Tunable Fuzzifier Circuit 
 

 
Abstract: A novel CMOS analog fuzzy membership function generator is designed. The fuzzifier generates the 
membership functions of a fuzzy system by converting the input analog signals to their corresponding predetermined 
grade of memberships. It takes voltage-mode inputs and produces current mode outputs and so it can be easily tuned 
with separate input voltages, for easy manipulations of the output fuzzy signals by the arithmetic operations that 
follow. Furthermore, the fuzzifier is so flexible that it can be readily adapted into most fuzzy systems, including 
neural networks, by changing the reference voltages and the number of building blocks used. The high speed of 
analog implementation also makes this fuzzifier more attractive than software approaches. 
[M. Mokarram, A. Khoei, and Kh. Hadidi. Novel CMOS Tunable Fuzzifier Circuit. Life Sci J 2012;9(4):4386-
4389]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 660 
 
Keywords: fuzzifier, CMOS, minimum current selector, tunable. 
 
1. Introduction 

Fuzzy logic development has advanced in a fast 
pace in the past decade, and it has a wide range of 
applications. The major advantage of fuzzy logic is 
that it admits imprecision of data, thus, is able to 
model reality better than the traditional digital logic. 
In other words, traditional digital logic only describes 
black and white, while fuzzy logic describes the vast 
gray region in between black and white as well. In 
real life, situations are often described by linguistic 
terms. Fuzzy logic is capable to represent and process 
data given in these linguistic terms and generate 
results in these linguistic terms as well. Hence, fuzzy 
logic rules are more powerful in processing data. 
However, due to demand for higher speed and more 
compact hardware, analog VLSI is becoming more 
and more important in realization of fuzzy logic 
technologies. Hence, in this paper, we propose to 
develop an analog to fuzzy signal converter 
(fuzzifier) as a solution to convert ordinary analog 
signals into fuzzy signal in an efficient manner. It has 
the advantage of higher speed than the current 
software  
2. Fuzzifier Block Diagram  

As fuzzifier needs s-shape and z-shape 
membership functions, so to crate those functions 
two transconductor circuits are used, whichever to 
generate one of the z-shape or s-shape MFG’s. 
Transconductor circuit is designed in a way that its 
slops and basis can be tuned easily with input control 
voltages. The block diagram of fuzzifierand working 
manner of it, are shown in Fig. 1. 

As seen in Fig. 1 to generate trapezoidal 
membership functions a normal current is used and 
all three currents applied to minimum current selector 
block. 

 

(a) 

 
(b) 
Fig. 1: (a) block diagram of fuzzifier circuit (b) 
working manner of fuzzifier circuit 
 
3. Basic Circuit and the Transconductor 

Fig. 2 shows a class-AB non-linear differential-

input transconductor, which for 
1BCD IV  , has 

an output current defined by: 
 

 212 effCDOUT VV     (1) 

 

Where  LWcox 5.01   is a MOSFET‘s 

transconductance parameter and 
11 IVeff   is 

an effective voltage of M1. 
From the circuit arrangement, it can be seen that 

the circuit can be operated under 
effsg VV 2  supply 

voltage, which is compatible to low-voltage 
application. 
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Fig. 2: Square-law differential-input transconductor 
 

Fig. 3 shows the class AB linear transconductor 
realized by cross-coupling a pair of non-linear 
transconductors of Fig. 1 Assuming that M1-M4 are 
of identical dimensions, it can be found that for 

AAB IV  , the differential output current is 

linearly dependent on the differential input voltage, 
 

AAAB

effBAeffABooout

IV

VVVVIII





4

)()( 2
1

2
121





 (2) 
 

Where 4321  A . According to 

(2), it is clearly seen that the transconductance gain is 

a square-root function of the bias current AI . 

 

 
Fig. 3: Fully differential class-AB transconductor 
 

Fig. 4 shows the proposed class-AB 
transconductor which utilizes the transconductor of 
Fig. 2 and 3 as the tuning circuit and the main voltage 
to current converter, respectively. 

Referring to the transconductor in Fig. 4 current 
mirror Mb2-Mb4 is used to reflect the output current 
of the tuning circuit for biasing the main 
transconductor. If the dimensions of M7-M8 are 
identical, it can be shown that: 
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Where 
87  B

. Substituting (3) into (2) and 

rearrange the result, we have 
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  (4) 

 
According to (4), we found that the value of 

outI is 

linearly dependent upon the sum of the controlled 
voltage 

CDV  and the square-root of
BI . 

 

Fig. 4: Fully differential class-AB transconductor 
with tunable slop 
 

Fi
g. 5: Circuit diagram of the minimum current 
selector. 
 

2. Minimum Current Selector  
Circuit diagram of the used minimum current 

selector is shown in fig. 5. This block takes two 
sourcing currents and sources an output current 
which is equal to minimum of the inputs. The 
functionality of the circuit is simple and 
straightforward. If Iin2 > Iin1, then the difference 
current of Iin2 – Iin1 in the input subtraction node 
flows in PMOS current mirror and then subtracted 
from Iin2 in output subtraction node, resulting in: 
Iout = I in2 − (I in2 − I in1) = I in1. 
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On the other hand, if Iin1 > Iin2, then there is no 
difference current flowing in PMOS current mirror; 
hence in output subtraction node we have: 
Iout = I in2 − 0 = I in2. 

As we see, the output current of the circuit is the 
minimum of two input currents. 

The entire circuit of fuzzifier is shown in Fig. 6. 
2. Simulation Results   

The proposed fuzzifier has been simulated using 
Hspice and level 49 BSIM3V3 parameters. The 

circuit operates with a single supply voltage of 3.3V 
in a 0.35 µm CMOS technology.  

Fig. 8 illustrates a simulated relationship between 
the differential output current and transconductance 
differential input voltage

ABV . 

2. Layout  of Circuit 
The layout of the fuzzifier is shown in Fig. 7.The 
complete layout occupies an area of 38.9μm by 
21.5μm. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 Fig. 6: The entire circuit of fuzzifier 

 

 
Fig. 7: Layout of fuzzifier circuit. 
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Fig. 8: The simulation result of transconductance 
 

The simulation results of the membership function 
generator circuit for z-shape memberships with 
variable slops are shown in Fig. 9(a) and for s-shape 
memberships in Fig. 9(b). The input control voltage 

BV (bases control voltage) is constant and the input 

control voltage 
DCV (slops control voltage) is fixed in 

different value from 0-1.5 while 2 PPV   is applied to 

AV  input voltage. 

 

 
(a) 
 

  
(b) 

Fig. 9: The simulation result of fuzzifier with variable 
slop in (a) s-shape (b) z-shape membership functions 

 
And the simulation results z-shape memberships 

with variable bases are shown in Fig. 10(a) and for s-
shape memberships in Fig. 10(b). The input control 

voltage 
BV (bases control voltage) is fixed in 

different value from 0.5-1.5 and the input control 
voltage 

DCV (slops control voltage) is constant while 

2
PPV 
 is applied to 

AV  input voltage. 

Conclusions 
A new CMOS voltage-input current-output 

fuzzy membership function has been presented. The 
fuzzyfier has input control voltages to tune the slops 

and bases of membership functions. The 
performances have been demonstrated using HSPICE 
simulations. 

 
 

  
(a) 

  
(b) 
Fig. 10: The simulation result of fuzzifier with 
variable bases in (a) s-shape (b) z-shape membership 
functions 
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Abstract: The purpose of this study,thesis study of physical education university of Uremia and Tabriz is from 1384 
to1389. Population and sample survey, all theses (at this stage, only the first page) is the nation's higher education 
institutions.In this study, the researcher used the descriptive method is to collect information.To identify and 
determine all titles dissertation, University of Uremia and Tabriz to visit libraries and information was collected.272 
Statistical Society thesis in two university libraries that have been written between the years 1384 to 1389.Sample 
size in this study is the statistical community. Information about the sample Include name, gender, Thesis, in 
defense, environment and science oriented course of study.For data analysisis used descriptive statistics. The results 
are briefly distillers: Number of dissertation withsurvey methodin total 272 samples was 40%.Also 66% of students 
surveyed were female. 
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Introduction: 

A large volume of academic researchare 
conducted in the dissertation And many scientific 
papers, from theses and dissertations are extracted 
Therefore, theses are important in the production of 
new knowledge In other words, the thesis is not only 
to train students in research, produce new knowledge 
is one of the ways. (Feizi;geramipur .1390) . The 
only thing that might be useful in this thesis makes 
the process somewhat pale,They are not published in 
widely Because usually the version that will be 
provided to the judges for evaluation, Only a few 
limited editionof Each the thesis is.copy Usually a 
copy of the department and the college student 
version no longer in university library And another 
version with a few teachers and counselor to stay. 
Finally, a version of the National Centers of 
Academic countries thesis is borrowed. For example, 
a copy of theses students from all over the country 
Iranian students abroad, the Institute of Science and 
Technology (irandak) is maintained Thus, a total of 
about ten copies of each thesis may be copy This 
issue of the accessibility of content thesis reduces. 
However, Article extracted from dissertations 
effective strategy for improving the availability of 
their data. In some universities today full text 
dissertations in electronic form shall be kept And 
special provisions Electronic access to these works as 
expected. 

Given thechoiceofresearchapproach inhigher 
education Beginning in1379 and changed to the 

Ministry of Science, Research and Technology study 
retrospectively All researchfaculty, higher education 
thesis  And evaluate existing researchis necessary 
because Addressing thefundamentalissuesat the 
beginning ofa change in strategyresearch Oneof the 
most importantdepartmentsoftheorganization This 
entity should be doneinsmallorganizationsThat could 
be thebasis forfutureplanning andaction . Therefore, 
quantitative analysis of research graduate thesis titles 
Higher educationisTabriz and Urmia. 
Theoretical Foundations: 

In India, there areseveralresearch and 
development centers. The assessment criteria are not 
usually interested. Hence, the question remain sun 
answered in theminds. Thefundingofresearch into 
what is income? If theanswerstoquestionssuch astra 
in side by scholar Published article, a new 
formulation and identification aside, do not havethe 
answer yet. Because R & Dis notasystematicreview 
and evaluation. However, non-significant studieshave 
been conductedonsurveyresearch. The following are 
some of the fluid. (Imam Zadeh,1376). 

Sharifi, M. (1367) Ageneralreviewof thestate's 
research universities do. AlsoF.MR(1379) The 
evolution of research indicators(77-1357) Regarding 
the number ofcenters, the number of research projects 
have been published inbooks andmagazinesmay be 
checked. Merecataloging of Physical Education. 
Theses by JudgeSoheilaZadeh (1376), The 
dissertational so describes aphysical Tuesday, 
academic centers (Tehran University, teacher training 
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and teacher training) ByMelonDreams(1377) have 
done. Noteworthythattworecentstudiesin the field of 
physical educationhave been Comprehensive studies 
regarding contentorare notgeographically . 

The thesiswas tostudythecontentof them, wholly 
or partially, is devotedtoresearch methodology. 
Akram (1371) examined the methodsused in the 
thesis of three universities in the years1355to1370and 
The thesis found that80 percent of survey 
(descriptive), 12%of the historical method, 5%and 
3% of thecase studies have usedcitation analysis. The 
finding softhe thesis in the years1366to1375 
(Kyanmhr, 1376)also suggeststhat thelargestshare of 
research methods(79/7 percent). From Survey 
(descriptive) is. GracefulS.(1376) also have abook of 
essays that analyzesthe content) In the years1370 
to1374 and thenotification of the research methods 
used to achieve this resultis The highest share of 
surveymethods (with 83/61percent) respectively. 
International scalestudies on the methodology ofthe 
research as been donein thefield of library and 
information Internationalscalestudies on the 
methodology ofthe researchhas been donein the field 
of library and information . 

Shvgsexual (1976) toreviewthe 1970 Library of 
research deals. He describes this research strongly 
pragmatic Devoid oftheoretical under pinnings 
knows. One of thefindingsBlakeand Thomas (1990) 
about theways in which Students in applied research 
and dissertationabstractsare reflected. The author 
relies mainly on researchmethods" case study," 
"research," and "historical method" isdescribed. 
Blvma Prytz(1980)reviewedresearch papersin39 
journals in theyears1950, 1960, 1965, 1970, and 1975 
Published deals .Selectedcore journals based on his 
reading of the "Social Science Citation Index", 
"Abstract Information","CurrentAwareness", 
"Information and Library Review," and "Text 
Library" wasAnd thisis achievedthrougha1272 
research paper. Resultsshow that the eleven methods 
used in this researchOf whichthe largestshare 
belonged to thesurvey (28 percent) andthehistorical 
method (with 18 percent). 

 Part of theresearch findings Jarvlynand Walker 
(1993) also suggeststhatthe833research papers 
published in 37coreLISjournals, the majority 
(22percent) ofsurvey. KumarR(1995)Proceedings 
oftheLISin1994 and1995indicate acommon. And 
conquer method in this field. 

Materials and Methods: 
In thisstudy, the researcher has made use ofthe 

descriptive method ofdatacollection.The population 
of this study, all thetitles ofTabriz and Urmia 
University ofPhysical EducationTheses Thenumber 
136 is thesupervisionoftheUniversity. Population of 
272 dissertation. 

At this stage, thesamplepopulationis the same. 
To gatherinformation,referto thedocumentation 

available on theUniversity Libraries . Notethatthedata 
collection component, the reference accuracy as 
genera lresearchanddissertationishome. Aresearcher 
at a page that listsallof thedata were collectedon 
Informationon mostof thesecomponentsmay be easily 
studied, but thetendency ofcomponents within the 
scientific andobjectiveinvestigation ; According to 
the criteria and definitionsofphysical education, were 
targets of the investigationangle.  

Field ofphysical education atthegraduatelevel 
main trends that include:Sportsmanagement, 
development and motor learning, exercisephysiology, 
biomechanics, sports,socialand philosophical 
foundation sofsport(Supreme Council of Planning, 
1375). Nevertheless,themaincourseofa physical 
education curriculumas wellastrendsthatare  Sports 
psychology, behavior modification, physical 
pathology, therapeutic exercises and, finally, the 
dissertation topic was dedicated to one of the above 
trends. 

About the purposeof research, research methods, 
according to the definitionsof valid resources for 
researching different typesofangles,Theircategories. 
Classified according tothe research objectives, Before 
anything else,the"degree of generalizability of the 
findings and theirdirect applicationinother 
circumstances would beconsidered. 

Types of researchare as follows: 1) basic 
research, 2) applied research, 3) Research,evaluation, 
and 4) developmentstudies, 5)actionresearch. 
 
Results: 
In Table 1. Distribution of genderIn formulating the 
thesis University of Uremia 

percent Number Gender 
34٪ 46 Son 
66٪ 90 Girl 
100٪ 136 Sun 

According to Table 1, a total of 136 theses 
Dissertation In 46 (34%) of the dissertation 
throughout the years of this study, the boys have 
written And Dissertation, 90 (66%) is written by the 
girls. 
 
Table 2. Frequency Distribution of Gender In 
formulating the thesisUniversity of tabryz 

percent Number Gender 
39٪ 53 Son 
61٪ 83 Girl 
100٪ 84 Sun 

 
According to Table 2, a total of 84 theses at 

the University of Tabriz During the year under 
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review has been formulated39% (33) has been 
written by the boys and 61 percent (51 titles), the 
girls have written. 
 
Table 3. Distribution of research methods in Thesis, 
University of Urmia 

percent Number 
Research 
Methods 

32٪ 44 Survey 
0 0 Historical 
17٪ 22 Case Study 
11٪ 16 Experimental 
2٪  Evaluative 
32٪ 43 Comparative 
6٪ 8 Documentary 

0 0 
Content 
Analysis 

0 0 
Citation analysis 
(bibliometrics) 

100٪ 136 Sum 
 
        According to Table (3) among 10 types of 
research methods in theses Physical Education and 
Sports Science,University of Urmia, have been used. 
The most frequent Survey method and compared with 
84dedicated The lowest frequency to the evaluation 
only with three isdevoted Also, the methods of 

historical research, content analysis and citation 
analysis in this study is not great. 
 
Table 4. Distribution dissertation research methods at 
the University of Tabriz 

Percent Number Research Methods 
44٪ 64 Survey 
0 0 Historical 
7٪ 12 Case Study 
12٪ 18 Experimental 
7٪ 10 Evaluative 
23٪ 24 Comparative 
6٪ 8 Documentary 
0 0 Content Analysis 

0 0 
Citation analysis 
(bibliometrics) 

100٪ 136 Sum 
 
         Based on Table 4 Research Methods in Theses 
among Physical Education and Sport Sciences Tbryz 
have been used, The most frequentto The survey 
methodology. With 64 as Is dedicated and The lowest 
frequency to The document Only 8 titlesIs dedicated. 
Also, the methods of historicalresearch, content 
analysis and citation analysis in this study is not 
great. 
 

 
Table 5: Distribution of research methods at the University of Urmia in different year 
 

percent total 1389 1388 3871 1386 1385 1384 Methods 

32٪ 43 7 6 7 9 7 7 Survey 

0 0 _ _ _ _ _ _ Historical 

17٪ 12 2 1 4 3 2 _ 
Case Study 

11٪ 18 6 2 3 2 2 3 Experimental 

2٪ 3 - _ _ 2 _ 1 Evaluative 

32٪ 42 4 10 9 6 7 6 Comparative 

0 18 4 2 4 3 2 3 Documentary 

0 0 _ _ _ _ _ _ Content Analysis 

0 0 _ _ _ _ _ _ Citation analysis (bibliometrics) 

100٪ 136 23 21 27 25 20 20 total 

 100٪ 17٪ 15٪ 21٪ 19٪ 14٪ 14٪ percent 
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Table 6: Distribution of research methods at the University of Tabriz in different years 

percent total 1389 1388 3871 1386 1385 1384 Methods 

44٪ 64 13 12 10 8 12 10 Survey 

0 0 _ _ _ _ _ _ Historical 

17٪ 12 2 3 1 2 2 1 Case Study 

12٪ 18 5 3 4 1 2 3 Experimental 

7٪ 10 1 3 1 2 2 1 Evaluative 

23٪ 23 4 6 5 2 4 2 Comparative 

6٪ 8 1 2 1 1 1 2 Documentary 

0 0 _ _ _ _ _ _ Content Analysis 

0 0 _ _ _ _ _ _ Citation analysis (bibliometrics) 

100٪ 136 26 29 22 17 23 19 total 

 100٪ 17٪ 20٪ 16٪ 15٪ 16٪ 15٪ percent 

 
Table 7. Entire distribution of research methods at the 
University of Tabriz and Urmia 

Research Methods Number Frequency 
Survey 108 %40 
Historical 0 0 
Case Study 34 %12 
Experimental 34 %12 
Evaluative 13 %5 
Comparative 67 %25 
Documentary 16 %6 
Content Analysis 0 0 
Citation analysis 
(bibliometrics) 

0 0 

According to Table (7), both with 40% of the 
maximum frequency is the survey research method 
 
Conclusions: 

Since the of present Theses physical education in 
higher education institutions in more than a decade 
has passed Review the situation and how they can 
reference for researchers, research managers and 
Physical Education provides students.therefore, it has 
been tried,in The present study provides such 
authority.from the results of the aforementioned It 
follows 

Which The first method survey that previous 
studies among the major methods of research in this 
field has been evaluated on a global scale. In Urmia 
and Tabriz,that the highest share of thesis of   
production in the field of physical education at the 
University of Urmia and Tabriz is true.and This 
shows that the method is more specific than the 

native population and the nature of the field. By 
comparing the results of this study found some 
similarities in the results above background is 
observed, Such that,in Research that malih about The 
research articles and LIS was carried The most 
abundant is of  type "survey" . Kumar in his 
sKianMehr reach the conclusion that most methods 
used in the thesis is devoted to the description 
method.tudy concluded that the most practical 
method of study By he is  kind of "survey".Mohsen 
Zadeh found that the results of his dissertation 
research methodology "survey" of the oldest methods 
are in the field. That did not undergo decay and has 
always followed the upward And "library" of the 
oldest methods is that unlike other methods in this 
field is downward journey. In this The study also 
found that the survey has been the most fortunate 
among students. The gender distribution of students' 
results 66% of female students He has been writing 
theses Note that the ratio of girls to boys in recent 
years favor of girls is partly predictable. 
 
Suggestions: 

Offer can be presented in two categories: one 
observer obtained optimal results and the 
recommendations for future research. Using the 
results of this study, the following may be important: 

Compensate for the lack of research in the field 
of physical education requires are comprehensive 
policies and programs which The Department of 
Education, Centers and institutions responsible for 
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producing papers, theses and research projects should 
be put on the agenda. 

The results of this study and previous research in 
the field of library and information science is 
suggested To further investigate the cause of the low 
number of dissertations, theses, research methods that 
either did not develop in them and Or the number of 
theses and research in this subject is very small note. 
And recommended that the Department of Physical 
Education and Sports Science Host university 
master's degree this major topics for students doing 
thesis research Accept That is important to the field 
of specialization. Also, teacher advisors Subjects are 
offered to students who are working less. The results 
of the research groups of the University of Physical 
Education recommended That Linked together 

And every year Thesis and topics for other 
universities to describe In order to prevent 
duplication. 

In future research, the following 
recommendations can be made: 

Due to the short timeframe of this study, it is 
proposed in the future at a time (rather long) to be 
studied in a systematic process to determine the 
trend. 

Review progress toward a master's thesis 
research topics and methods of physical education in 
Iranian universities. 

The process of research methods in other areas 
of scientific research in order to identify the 
acceptance or non-acceptance theme and  Or specific 
research methods In some universities, how entry-
tracking research topic or methodology used in the 
research of a university and other universities. 
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Abstract: Load Frequency Control (LFC) is one of the major issues in the power system design and operation. In 
this paper a new method to solve load frequency control problem is proposed using the state feedback controller 
based on Artificial Bee Colony (ABC) Algorithm. For this, the designing problem is restructured as an optimization 
problem and an objective cost function is used to design the gains of the state feedback matrix. The proposed cost 
function decrease the frequency deviation and power flow variations. In this paper the ABC algorithm is employed 
to minimize the proposed cost function. For the purpose of the proposed method’s evaluation, the design controller 
is applied to a two area power system with considerations regarding governor saturation and the results are 
compared to the one obtained by a classic PI controller. Moreover, the robustness of the proposed method is tested 
against change of parameters. The simulation studies show that the designed controller by suggested method has a 
very desirable dynamic performance, better operation and improved system parameters such as settling time and 
step response rise time even when the system parameters change. 
[Reza Sharifian Dastjerdi, Payam Ghaebi Panah, Farshad Kabiri, Ehsan Jafari. State Feedback Load Frequency 
Controller Design Using Artificial Bee Colony Algorithm. Life Sci J 2012;9(4):4395-4401]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 662 
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1. Introduction 

With the development of extensive power 
systems, especially with increasing size, changing 
structure and complexity of these interconnected 
systems, the Load Frequency Control (LFC) has 
become one of the important criterion in electric 
power system design and operation and has received 
a great deal of attention [1]. 

 An interconnected modern power system 
with commercial and industrial loads, require 
operating at constant frequency with stable and 
reliable power. The fundamental goals of the LFC in 
an interconnected power system are to hold 
reasonably uniform frequency at each area and to 
maintain the tie-line power interchanges in a 
predefined tolerance in the presence of modeling 
uncertainties, system nonlinearities, area load 
disturbances and sudden changes in load demands 
[2].  

During the past decades, several control 
approaches have been proposed and applied to the 
LFC design problem including; optimal control, 
adaptive control, model predictive control, sliding 
mode control and robust control which can be found 
in [2–6], respectively. Each of these techniques has 
their own advantages and disadvantages.  

In [2] the optimal control strategy is 
presented for dealing with parameter variations. 
These controllers are based on state-space approach 
and require the full data related to the system states, 
whose measurement or estimation is not simple or 
might be impossible. The authors in [3] presented an 

implementation of adaptive technique for LFC 
controller design. Due to requirement of the prefect 
model, it is rather difficult to apply these techniques 
to the LFC in practical implementations. 

In [4], a linear model predictive control is 
present to solve LFC problem. Power systems have a 
wide range of operating conditions that change 
frequently. So, MPC linear model will not be able to 
handle the dynamic behavior of them and nonlinear 
model must be used for better control performance. 
The sliding mode control is another approach that is 
used in LFC problem [5], the disadvantage of sliding 
mode control is sudden and large change of control 
variables during the process which leads to high 
stress for the system.   Some authors have been 
employed robust control methodologies [6] to the 
solution of LFC problem. Although proposed 
methods gave good dynamical responses, but 
robustness in the presence of large modeling 
uncertainties was not considered and stability of the 
overall system was not guaranteed.  

More recently, there has been a growing 
concern in Artificial Intelligence (AI) techniques, 
such as fuzzy logic control (FLC) [7], Artificial 
Neural Network (ANN) [8] and Biologically Inspired 
(BI) algorithms [9, 10] to design of load frequency 
controller in a power system by the researches around 
the world. 

State feedback control method is one of the 
most commonly used techniques in the wide area of 
control problems and applications. The difficulty of 
this approach consists essentially in the determination 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4396 

of the state feedback control gains so that the 
performance specifications, such as rise time, settling 
time, overshoot, and steady state error is well 
understood, are satisfied.  

The computation of state feedback control 
gains is conventionally handled by pole placement 
method or LQR method via Riccati equation. 
Unfortunately, they still possess trial-and-error 
approach in choosing their parameters. Therefore, an 
intelligent method to resolve this problem is proposed 
by adopting ABC-based optimization. 

ABC algorithm is a population-based 
stochastic optimization algorithm inspired from the 
particular intelligent behavior of honeybee swarms 
when searching for food source and proven its 
superior capabilities, such as faster convergence and 
better global minimum achievement [11].  

This paper investigates the ability of ABC 
method to design and evaluation of a state feedback 
load frequency controller of power system. The 
design problem of state feedback load frequency 
controller is formulated as an optimization problem 
according with the time domain based objective 
function which is solved by the ABC technique that 
has fewer parameters and stronger search capability 
as well as is easy to implement. The proposed 
approach is implemented to a two-area 
interconnected power system with considerations 
regarding governor saturation. The results obtained 
by proposed approach are compared with those 
obtained by classic PI controller reported in the 
literature. Simulation studies show that the dynamic 
performance of the proposed controller is 
considerably desirable. 
 
2. Overview of ABC algorithm 

ABC algorithm, originally developed by 
Karabog in 2005 [11] which simulates the foraging 
behaviour of a bee colony. Due to the advantages of 
the ABC algorithm, such as simple in concept, easy 
for implementation, and fewer control parameters, it 
is being researched and utilized to solve different 
kinds of optimization problems by researchers around 
the world since 2005, such as data clustering [12], 
leaf-constrained minimum spanning tree problem 
[13], designing IIR filters in [14] and designing 
optimal parameters of power system stabilizer. 

In ABC algorithm, the colony of artificial 
honey bees consists of three types of bees: employed 
bees, onlookers and scouts, which half of the colony 
population are employed bees and the remaining of 
them form the onlooker bees [11]. Each solution of 
optimization problem is called a food source in the 
search space. On the other word, the searching 
process of bees for the food source stands for the 
finding process for the optimum solution of problem 

to be optimized. The fitness of solution corresponds 
to the profitability of food source. Also, the related 
profitability (fitness) of a food source (solution) is 
calculated by evaluation of the fitness function of the 
corresponding variables considering the related 
objective function. The number of solutions is known 
as SN and is considered equal to the number of 
employed bees or the onlookers. The employed bee 
whose food source has been abandoned by the bees 
becomes a scout [11, 12]. 

The main procedures of the ABC algorithm 
can be written as follows: 

Step 1: Initialize population.  
Step 2: Send the employed bees onto their 

food sources and evaluate their nectar amounts 
(fitness). 

Step3: Place each onlooker bee on a food 
source according to her nectar amounts (quality of 
her solution), based on the information provided by 
employed bees 

Step4: Determine the source to be 
abandoned and assign its employed bee as scout for 
searching area for discovering new food sources. 

Step5: Memorize the best food source 
(solution) found so far. 

Step6: Until the termination criterion is 
satisfied, repeat steps 2-5. 

Similar to other evolutionary algorithms, 
this algorithm begins with an initial population of 
“SN” food source positions created randomly within 
the feasible space. Each food source corresponds to a 
solution in the search space. For D-dimensional 
problems (D variables), the position of the ith food 
source is represented as Xi=[xi1,xi2,...,xiD]T. Initial 
population of artificial bees are generated randomly 
within the range of the boundaries of the parameters, 
as follow. 

 min
j

max
j

min
jij XXrand(0,1)XX                                     (1) 

Where, i{1,2,…, SN} and, j{1,2,…, D} 
which, D is the number of optimization 

parameters. min
jX and max

jX  are the lower bound and 

upper bound of the parameter j, respectively. Also, 
rand () is a random number in rang of [0, 1].After 
initialization, all food sources (solutions) are 
subjected to repeat cycles of the search processes of 
the honeybees. The search process is continued until 
the termination criterion is met. The termination 
criterion could be maximum cycle number (MCN) or 
when an error tolerance (ε) is met [12]. 

In step 2, employed bees produce a 
modification on the position of the food sources 
(solutions) in their memories depending on local 
information (visual information) and produce new 
food source positions (new solutions), Vij, in the 
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neighbourhood of old food source position (old 
solutions), Xij,using the following equation: 

)X(XrXV kjijijijij                                                   (2) 

Where, j{1,2,…, D} is a random integer in 
the interval [1, D]. k{1,2,…, SN} is a randomly 
chosen index that ki. Moreover, rij is a uniformly 
distributed real random number in the range [-1, 1]. It 
is an adaptively control parameter that controls the 
production of neighbour food sources around Xij and 
determine the comparison of two food positions 
visually by a bee. As can be seen from (2), as the 
difference between Xij and Xkj reduced, the 
perturbation on the position Xij gets decreased, too. 
Thus, as the search find better solution, the step 
length is steadily decreased. 

If this repositioning process produces 
sources (solutions) with higher nectar amounts (better 
fitness’s) than that of the previous ones, the bees 
replace the position of new sources with the previous 
ones. Otherwise they keep the position of the 
previous sources food in their memories.  

At third step, after all the employed bees 
complete their searches process, they communicate 
their information related to the nectar amounts 
(fitness’s) and the positions of their sources food 
(solutions) with the onlooker bees. Then, the 
onlooker bees calculate the nectar information taken 
from all employed bees and select food sources by 
using a selection probability that depends on the 
fitness values of the solutions in the population. As 
the fitness of solution increases, the probability of 
that solution chosen also increases [13].  

This probabilistic selection scheme might be 
a roulette wheel, stochastic universal, rank selection, 
disruptive selection, tournament selection or another 
selection method. The basic ABC algorithm uses the 
roulette wheel selection mechanism in which, the 
probability value associated with a food source, Pi, 
can be expressed by the following expression: 







SN

1i
i

i
i

fitness

fitness
P                                                             (3) 

Where fitnessi is the fitness value of the ith 
food source (solution) and is proportional to the 
nectar amount of the food source in the ith position. 
Also, SN denotes the number of food sources which 
is equal to the number of employed bees or onlooker 
bees. 

After selecting the food source, as in the 
case of the employed bee, onlookers start to carry out 
the exploitation process and produce some 
modifications on the positions in their memories by 
using (2). Here, new positions Vij are produced for 
the onlookers from the solutions Xij, selected 
depending on Pi. Once again, if this repositioning 

process produces sources food (solutions) with higher 
nectar amounts (better fitness’s) than that of the 
previous ones, the bees replace the position of new 
sources with the previous ones. Otherwise they keep 
the position of the previous sources food in their 
memories [12, 13]. 

In ABC algorithm, there is a control 
parameter which is called “limit” for abandonment. 
Limit is a predetermined number of cycles that 
controls the times of updates of a certain solution and 
is used to determine if there is any exhausted source 
to be abandoned. For this, after all employed bees 
and onlooker bees complete their searches; the 
algorithm checks the counter value which has been 
updated during search. If the value of the counter is 
greater than the limit value and there is no 
improvement becomes possible in the food source 
position, then the source associated with this counter 
is assumed to be abandoned and the employed bee 
becomes a scout. Then scout starts to search a new 
food source to be replaced with abandoned one. 

This is simulated by generating a site 
position randomly and replacing it with the 
abandoned one. If the abandoned source is Zi, then 
the scout randomly discovers a new food source to be 
replaced with Zi. This operation can be expressed as 
in (4). In basic ABC, it is assumed that only one 
source can be exhausted in each cycle, and only one 
employed bee can be a scout. These steps are 
repeated through maximum cycle number (MCN) or 
until a termination criterion is satisfied. 

 j
min

j
max

j
min

j
i ZZrand(0,1)ZZ                                          (4)  

 
3. Power System Model 

In actual power system operations, the load 
is varying randomly and continuously throughout the 
day. As a result, both frequencies in all areas and tie-
line power flow between the areas are affected by 
these load changes at operating point. These changes 
create a mismatch between generations and demand 
that result in exact forecast of real power demand 
cannot be assured. Therefore, for good and stable 
power system operation, both the frequency and tie-
line power flow should be kept constant against the 
sudden area load perturbations, system parameter 
uncertainties and unknown external disturbances. 
Therefore, to ensure the quality of power supply, a 
load frequency controller is needed to restoring the 
system frequency and the net interchanges to their 
desired values for each control area, still remain. 

The area frequency deviation (Δf) and tie-
line power deviation (ΔPtie) are two important 
parameters of interest. The linear combinations of 
them are known as area control error (ACE). The 
measurements of all the generation and all load in the 
system for computation of the mismatch between the 
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generation and obligation in one area is so hard. The 
mismatch is measured at the area control center by 
using ACE. The ACE for the ith area is defined as: 

iitie
s
i

act
i

s
tie

act
tiei Δf10BΔP)f(f10BPPACE

iiii
           (5) 

Where act
tie i

P  and s
tie i

P are the actual and 

scheduled (manually set) interchange of ith area with 

neighboring areas, respectively. Also, act

i
f  and s

if  are 

the area’s actual and scheduled frequency, in ith area, 
and B is the  frequency bias coefficient of ith area 
that is a negative number measured in MW per 
0.1Hz. However, the ACE signal often is calculated 
using the area frequency response characteristic β 
instead of B: as follows: 

iitieii ΔfβΔPACE                                                      (6) 

i
i

i D
R

1
β                                                                 (7) 

In which (Di) is the damping ratio or the 
frequency sensitivity of the ith area’s load and Ri is 

the regulation due to governor action in the ith area, or 
droop characteristic. Also, βi is frequency bias 
constant and should be high enough such that each 
area adequately contributes to frequency control [1]. 

The frequency and interchanged power are 
kept at their desired values by means of feedback of 
area control error containing deviation in frequency 
and error in tie- line power, and controlling the prime 
movers of generators. The main objective of control 
system is to damp these variations to zero as fast and 
smooth as possible and following a change in the 
load demand values.  

A two-area interconnected power system 
with considering governor limiters is investigated in 
this study. Each area consists of three major 
components, which are turbine, governor, and 
generator. The detailed transfer function block 
diagram of uncontrolled two-area system is shown in 
Fig. 1.  

  

 
Figure 1. Two-area interconnected power system  
 
Table 1.Two Area Interconnected Power System Parameters 
 

Area Parameters 

Area#
1 

M=10, D1=0.8, Tg=0.2, Tt=0.5, R1=0.05, 

4.0
open
GVX , 5.1close

GVX , 

2.1open
GVX 4.0close

GV
X , T12=2 

Area#
2 

M=8, D2=0.9, Tg=0.3, Tt=0.6, R2=0.0625, 

4.0open
GVX , 5.1close

GVX , 2.1
open
GVX , 4.0close

GVX , 

T12=2 
 

Where Δf1 and Δf2 are the frequency 
deviations in area 1 and area 2 respectively in Hz. 
Also ΔPL1 and ΔPL2 are the load demand changes in 
areas 1 and 2 respectively in per unit (p.u.). 
Moreover, Tgi , Tti and Mi are speed governor time 
constant (s), turbine time constant (s), and power 
system time constant (s) of ith area, respectively. The 

detailed transfer function models of the speed 
governors and turbines are discussed in [1]. Typical 
data for the system parameters and governor limiters, 
for nominal operation condition, are adopted from [1] 
and presented in Table 1.  
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The state-space model of foregoing power 
system can be modeled as multivariable system as the 
following equation: 

ΓdBu(t)Ax(t)x                                                      (8) 

Where x(t), u(t) and d are state, control and 
load changes disturbance vectors, respectively and 
represented as following form: 

]ΔEΔEΔωΔPΔPΔPΔωΔP[ΔΔx

]ΔP[ΔΔd

]ΔP [ΔΔu

212m2v2Tie1m1 v1

L2 L1 

ref2ref1







         (9) 

Also, A, B and Γ are given in (10) and are 
respectively the system state, control input and 
disturbance constant matrixes of appropriate 
dimensions associated with above vectors. The 
corresponding coefficient matrices are given in Table 
1. 
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In equation (9), ΔPref1 and ΔPref2 are 
output of state feedback controller that obtained from 
following equation: 

Kx
P

P
u

ref

ref



















2

1
                                                    (11) 

Where K is state feedback matrix. To 
provide a reasonable dynamic performance for the 
system, tuning of feedback matrix parameters is done 
in the optimization process by using ABC. 

 
4. Design of State Feedback Load Frequency 
Controller Using ABC 

The goals are control of frequency and inter 
area tie- line power with good oscillation damping, 
also obtaining a good performance. Here, our task is 
to determine the state feedback control gains (K in 
Eq. 11) to satisfy performance specifications such as 
rise time, settling time, overshoot, and steady state 
error. So, the design problem is converted to an 
optimization problem and ABC is employed to solve 
this problem. Here, the state space model and 
available states are considered as (9) and (10), 

respectively. The ABC is used to optimize the gains 
of state feedback controller with a fitness function 
based on integral of the square of the error (ISE) and 
the integral of time-multiplied absolute value of the 
error (ITAE) [1], which are respectively given by: 

dtACEACEISE
tf

)( 2
2

0

2
1                                              (12) 

dtACEACEtITAE
tf

)( 2
0

1                                         (13) 

The simulations are carried out with the 
feedback gains obtained from ABC with a fitness 
function as follow. 

ITAEwISEwFitness  21                                       (14) 

Where 1w and 2w  are constant coefficient. A 

digital simulation is used in conjunction with the 
ABC optimization process to determine the optimum 
parameters of state feedback controller for the 
performance index considered.  The first step to 
implement the ABC is generating the initial 
population where is considered to be 100.  The 
number of employed bees and onlooker bees are 
considered 50. Also, the predetermined limit is set to 
20. 

 
5. Simulation Studies 

A two-control area power system, shown in 
Fig. 1 is considered as a test system. The typical data 
for the system parameters and governor limiters for 
nominal operation condition can be given as Table 1.  

In order to show the ability and 
effectiveness of the proposed method, a conventional 
PI controller by using the approach adopted from [1] 
is applied for comparison, too. It was found that 
KI1=KI2=0.3 were the best selections for having the 
best performance. Using ABC method for LFC 
design, the following results were obtained for state 
feedback controller parameters: 












5.56384.7656-51.86143.18730.8733

3.9871-5.112011.2231-0.4892-0.1778-

35.989214.9952-0.3998-0.1560-

-24.682127.88791.7660.2646
K

 

To show the effectiveness of the designed 
controllers, a time domain analysis is performed for 
the case study. To test the proposed method, a sudden 
small load perturbation which continuously disturbs 
the normal operation of the power system is applied 
to the system. Here we use a step load change of 0.01 
p.u., (i.e. 1LP = 2LP =0.01). The frequency 

deviation of both areas and tie-line power variation in 
nominal condition of the closed loop system are 
obtained and shown in Figs. 2, 3 and 4 respectively.  

To show the robustness of the proposed 
approach and to investigate the effect of changing the 
system parameters on system performance, the 
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system parameters is considered as 25% increase for 
all system parameters. Figs 5-7 show response 
system for upper bound parameters condition 
including frequency deviation of areas 1 and 2, and 
also, tie-line power deviation. 

 
Figure 2. Frequency deviation of area 1 

 
Figure 3. Frequency deviation of area 2 

 
Figure 4. Tie-line power deviation 

 
Figure 5. Frequency deviation of area 1 for upper 
bound of parameters 
 

 
Figure 6. Frequency deviation of area 2 for upper 
bound of parameters 
 
 

 
Figure 7. Tie-line power deviation for upper bound of 
parameters 
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From the comparing curves it can be seen, 
using the proposed method, the frequency deviation 
and tie-line power variation of two areas following 
the load changes and are quickly driven back to zero. 
It should be mentioned that although the overshoot of 
frequency response of classical PI controller shown 
in Fig. 4 is better than the proposed approach, but the 
settling time of the latter is better than the former. 
Generally, by looking at Figs. 4-6 it can be oncluded 
that the proposed method gives a better performance 
than the classical LFC. 
 
Conclusions 

In this paper a new control system 
incorporating the state feedback control and artificial 
bee colony algorithm is used for control of frequency 
and damping inter area tie-line power variation in a 
multi-machine power system. The performance of 
designed controller is tested on a two-area power 
system with considering governor limiters and the 
results obtained are compared with the classical PI 
controller. The simulation studies show that the 
designed controllers by proposed method have a very 
desirable dynamic performance over the PI controller 
in terms of settling time and step response rise time, 
even when the system parameters change. 
 

Corresponding Author: 
Reza Sharifian 
Department of Electrical Engineering, 
Lenjan Branch, Islamic Azad University,  
Isfahan, Iran. 
E-mail: sharifian@iauln.ac.ir 

 
References 

[1] P. Kundur, Power System Stability and Control. 
New York: McGrawHill, 1994. 

[2] N. N. Bengiamin, W. C. Chan, Variable structure 
control of electric power generation, IEEE 
Trans. Power App. Syst., 101(1982) 376–380. 

[3] C. T. Pan, C. M. Liaw, An adaptive controller for 
power system load-frequency control, IEEE 
Trans. Power Syst., 4 (1989) 122–128. 

[4] A. M. Kassem, Neural predictive controller of a 
two-area load frequency control for 
interconnected power system, Ain Shams 
Engineering Journal, 1 (2010) 49-58. 

[5] K. Vrdoljak, N. Peric, I. Petrovic, Sliding mode 
based load-frequency control in power systems, 
Electric Power Systems Research, 80 (2010) 
514–527. 

[6] H. Shayeghi, A robust decentralized power 
system load frequency control, Journal of 
Electrical Engineering, 59 (2008) 281-293. 

[7] T. Hiyama, S. Koga, and Y. Yoshimuta, Fuzzy 
Logic Based Multi-Functional Load Frequency 

Control, IEEE Power Engineering Society 
2000 Winter Meeting, 2 (2000) 921–926. 

[8] H. Shayeghi and H. A. Shyanfar, Application of 
ANN technique based on μ-synthesis to load 
frequency control of interconnected power 
system, Electrical Power and Energy Systems, 
28 (2006) 503–511. 

[9] Y. L. Abdel-Magid, M. M. Dawoud, Genetic 
algorithms applications in load Frequency 
Control, Genetic Algorithms in Eng. Sys. 
Innovations and Applications, 1 (1995). 

[10] D. Karaboga, An Idea Based on Honey Bee 
Swarm for Numerical Optimization, Technical 
Report-TR06, Erciyes University, Engineering 
Faculty, Computer Engineering Department, 
2005. 

[11] D. Karaboga, C. Ozturk, novel clustering 
approach: Artificial Bee Colony (ABC) 
algorithm’, Applied Soft Computing, 11 (2011) 
652-657. 

[12] A. Singh, An artificial bee colony algorithm for 
the leaf-constrained minimum spanning tree 
problem, Applied Soft Computing, 9 (2008) 
625–631. 

[13] D. Karaboga, A new design method based on 
artificial bee colony algorithm for digital IIR 
filters, Journal of The Franklin Institute, 4 
(2009) 328–348. 

 
 
12/3/2012 
 
 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4402 

Comparing menstruation disorders between A and B behavioral types of university female athletes and non-
athletes 

 

Lamia Mirheidari, Mir Hamid Salehian, Amir Ghiami Rad, Farzad Zehsaz 

 
Department of Physical Education, Tabriz branch, Islamic Azad University, Tabriz, Iran 

E-mail: Lamia mirheidari@yahoo.com, Mh_salehian@yahoo.com, amirghiami@yahoo.com, 
farzadzehsaz@yahoo.com 

 
Abstract: The aim of this study was to compare menstruation disorders between A and B behavioral types of 
university female athletes and non-athletes. 250 university girl students were selected randomly and divided into two 
athlete and non-athlete groups in terms of systematical exercise and history during two years ago. After providing 
exact and required information from questionnaires, the volunteers were randomly selected and 150 questionnaires 
were distributed between the two groups. 250 questionnaires (inventories) were statistically analyzed after collecting 
and monitoring the questionnaires. This study was performed by the technique of, correlation and analyzed by the 
use of descriptive and inferential statistical methods (K-square test). The results showed that: 1. The level of primary 
amenorrhea outbreak in athletes was meaningfully more than non-athletes (p<0.05). 2. The level of primary 
amenorrhea outbreak in A type individuals was observed more than B type individuals, but the difference wasn’t 
meaningful between the two types (p>0.05). 3. The level of secondary amenorrhea outbreak in non-athletes was 
observed more than athletes but the difference wasn’t meaningful between the two groups (p>0.05). 4. The level of 
secondary amenorrhea outbreak in type A individuals was observed more than B type individuals but the difference 
wasn’t meaningful between the two types.(p>% 5). 5. The level of amenorrhea outbreak in non-athletes was 
observed more than athletes but the difference wasn’t meaningful between the two types (p>0.05). 6. The level of 
amenorrhea outbreak in A type individuals was observed more than B type individuals but the difference wasn’t 
meaningful (p>0.05). 7. The level of loss of weight outbreak before menstruation in non-athletes was observed more 
than athletes but the difference wasn’t meaningful between the two groups (p>0.05). 8. The level of loss of weight 
outbreak before menstruation type B individuals was observed more than type A individuals, but the difference 
wasn’t meaningful between the two types (p>0.05). 
[Lamia Mirheidari, Mir Hamid Salehian, Amir Ghiami Rad, Farzad Zehsaz. Comparing menstruation disorders 
between A and B behavioral types of university female athletes and non-athletes. Life Sci J 2012;9(4):4402-
4406]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 663 
 
Key words: menstruation, A and B behavioral types, female 
 
1. Introduction  

Menstrual disorders such as 
amenorrhea/oligmenrrhea depend on many factors, 
including race, genetic make-up, BMI, and family 
history. However, the literature also shows that 
amenorrhea/oligomenorrhea is more prevalent among 
athletes than in the general population (Sherman & 
Thompson, 2006; Goodman & Warren, 2005). 
Despite discrepancies in the reported frequencies, 
which are attributable mainly to different definitions 
of amenorrhea/oligomenorrhea, unreported minor 
menstrual irregularities, and selection bias (Goodman 
& Warren, 2005), this is commonly accepted. To our 
knowledge, no study has evaluated 
amenorrhea/oligomenorrhea in Iranian female 
athletes, a group that is particularly interesting 
because the nature and practice of women’s sports 
differ from those in the majority of other countries. 
This is due partly to the fact that women’s 
professional sports – in the sense that sport is a 
woman’s main profession – have almost no place in 
Iran. Women’s participation in sports has increased 

substantially over the past few years, and this growth, 
especially on a competitive level, has been 
accompanied by a number of health concerns 
including disordered eating and menstrual disorders. 
1,2 Apart from the societal pressure on women to be 
beautiful and thin, many female athletes are also 
pressured by coaches or the type of sport they are 
competing in (i.e. lean-build sports) to maintain a low 
body weight for aesthetic and/or performance 
purposes. This often contributes towards the 
development of DE and pathogenic bodyweight-
control behaviors (i.e. restrictive eating, fasting, use 
of diet pills, laxatives and diuretics, binge-eating 
followed by purging) that can result in clinical eating 
disorders (i.e. anorexia nervosa and bulimia nervosa) 
and alterations in menstrual patterns.1 Potential long-
term health consequences of DE and menstrual 
disorders include chronic fatigue, anaemia, endocrine 
abnormalities, and osteoporosis, to name a few 
(Nattiv et al., 2007; Beals & Meyer, 2007).  Female 
student athletes may be at an even higher risk for DE 
owing to the added pressure of maintaining an 
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attractive and culturally acceptable body shape, and 
adapting to the new social and academic environment 
of a tertiary educational institution (e.g. college or 
university). Reported prevalence of DE and 
menstrual disorders in female university athletes 
varies and depends on a number of factors, including 
type of sport, level of participation, and type of 
questionnaire used to screen for DE (Nattiv et al., 
2007; Coelho et al., 2010). Although a number of 
studies have reported a higher prevalence of DE and 
menstrual disorders in female university athletes 
compared with non-athletes, particularly in elite 
female athletes competing in aesthetic, weight class 
and endurance sports where leanness is emphasized 
(Sundgot-Borgen, 2004; Sundgot-Borgen & 
Torstveit, 2004) other studies failed to demonstrate 
differences in the frequency of DE and menstrual 
disorders between athletes and non-athletes, 
especially in sports where leanness is considered less 
important (Beals & Meyer, 2007; Coelho et al., 
2010). The primary aim of this study was therefore to 
determine the prevalence of DE behavior and 
menstrual disorders in a group of provincial-to 
national level student netball players. 

The data show that stress and emotional 
disorders are related to menstrual disorders. Almost 
all women who have been exposed to hazards for a 
long time have experiences menstrual disorders. 
Sometimes, minor changes in living style such as 
changing the job, family conflicts and financial 
troubles result in menstrual disorders. There are 
variable individual differences in understanding these 
stresses and how to face them and the level of 
vulnerability against these stresses among women, 
which result in these disorders (Wells, 2000). 
Psychologically people are divided into two groups in 
terms of understanding the stress and anxiety. Type A 
people are pugnacious, vying, impatient and 
aggressive. They feel that they are being pushed and 
are under stress. In most cases, when they have 
appointment they come before the determined time, 
they eat fast, they walk fast, they twitter and they will 
lose their patience if others work slowly. They press 
themselves to do more work in less period and these 
stresses finally result in most of diseases including 
cardiac diseases (Conrad Mellam & Arild Espne, 
2003). Unlike type A people, there are type B people 
who take the problems easy and emphasize on the 
quality of life, they are not ambitious and impatient 
instead they are cautious and tidy (Spencera, 2000). 
Type B people are quiet, they don’t hasten, never 
suffer from the feel of urgency and never evaluate 
themselves with successes. It seems that sport, as a 
factor for decreasing psychological problems, 
correcting negative personality traits, creating jollity 
and happiness, can be an important factor in adjusting 

negative behaviors especially type A behaviors. On 
the other side, it has been observed that sport and 
physical activities cause some menstrual disorders 
including delay, interruption and irregularity in 
menstruation and beside physical activities, the 
stresses of competitions in athletes increases these 
disorders. The relation between sport and type of 
personality has attracted the attention of some 
researchers in the field of psychology. This needs 
more study and research about women than men, as 
women are mentally and physically different from 
men. On the other side, it has been shown that 
excessive exercise and physical activity at 
menstruation period, increases menstrual pains and 
causes menstrual disorders like interruption and 
irregularity. It seems that a research in this regard, 
which can study menstrual disorders taking into 
account the personality and behavior of women and 
evaluate the effect of sport, was very important and 
made the researcher to compare the menstrual 
disorders between type A and type B among athlete 
and non-athlete female university students. 
Gharakhanlu (2000) made a research about the 
relation between menstruation period, intensity of 
exercises and damages resulting from exercise. In 
this research 284 elite female athletes from 26 cities 
of Iran in 13 athletic fields were studied. The results 
of the research show that: 55% of the subjects believe 
that the probable effects of the intensity of exercise 
on menstruation depend on physical and mental 
differences. On the other hand 20% and 8% of the 
subjects, respectively, experienced the negative and 
positive effects of intensive exercises on their 
menstruation. Bollbolin et al. (1994) made a research 
on 21 women between 14-18 years and divided them 
into types A and B. The subjects exercised on a 
treadmill for 20 minutes with 60% Vo2max and 

measurements included electromyography (EMG), 
blood pressure and psychometry data. It was 
observed that diastolic pressure in type B people was 
less than that in type A people during their activity. 
These data together with psychometry data suggested 
that physiologic and homodynamic exercise in 
women has high correspondence with the relation 
between the type of behavior and different 
physiological factors. Bolen et al. (2002) observed 
that 24 women out of 28 women who had irregular 
menstruation periods returned to their natural state 
after six months through decreasing their exercise. 

 
2. Methods 
2.1. Participants  

The present study is correlative descriptive 
made through questionnaires. The statistical society 
of this research included 500 female athletes and 
1500 non-athletes from university students. 
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Considering the high number of subjects in statistical 
society, 150 athletes and 150 non- athletes were 
selected randomly selection as samples of research.  

 
2.2. Research Method  

Considering the descriptive nature of the 
present research, questionnaire was used as a tool to 
perform this research. First a questionnaire was used 
to determine the individual qualifications and athletic 
records of subjects and Fredman Walmer standard 
questionnaire was used to determine the behavioral 
type of subjects and researcher-made questionnaire 
was used for menstruation. While one of the 
questionnaires was standard, the validity of each 
questionnaire was confirmed by experienced 
university professors. Chronbach alpha coefficient 
was used to measure the reliability of the other two 
questionnaires. The results of the research show that 
there is an internal correlation between two tools 
used in this research (α=662 and α=794). The 
researchers personally refereed to sport clubs of 
university (where the subjects were studying) to 
collect the data and randomly distributed the 
questionnaires between the subjects. The researcher 
also referred to the faculties of non-athlete subjects 
and randomly distributed the questionnaire between 
them and then collected the questionnaires and 
started to analyze the data of research.  

 

2.3. Data Analysis 
Inferential statistics and descriptive statistics 

were used to analyze the data of research such that 
statistical test of chi-square was used to analyze the 
hypotheses of research and relation between variables 
and descriptive statistics was used describe the 
findings.  

 
3. Results 

 
Table 1. Distribution of frequency percentage of 
behavioral types A and B 
 Frequency Percentage Cumulative 

Percentage  
Athlete Type A 94 37.6 37.6 
Athlete Type B 31 12.4 50 
Non-Athlete 
Type A 

70 28 78 

Non-Athlete 
Type B 

55 22 100 

Total 250 100  

 
In table 1, it is observed that among all the 

samples selected equally among athletes and non-
athletes, 12% was type B and 38% was type A and it 
is concluded that the behavioral pattern of most of the 
athletes is type A and among 50% of non-athletes, 
22% was type B and 28% was type A. As it is 
observed, behavioral pattern A is high among non-
athletes but the difference is not significant.   

 
Table 2. Data related to emergence of primary amenorrhea among athletes and non-Athletes 

 Athlete 
(125 individuals) 

Non-Athlete 
(125 individuals) 

 
 
x²=5.77 
α=0.016 

 
Primary Amenorrhea 

Yes (37) Fo=25 
Fe=18.5 

Fo=12 
Fe=18.5 

No (223) Fo=100 
Fe=111.5 

Fo=113 
Fe=111.5 

 
As it is observed in Table 2, the chi-square 

(5.77) obtained through comparison between 
emergence rates of primary between athletes and 
non-athletes is significant and acceptable in statistical 

level of 0.05 (X²=0.05, df=1=3.48), so we can 
conclude that there is a significant relation between 
emergence of primary amenorrhea and the fact that 
the subject is athlete or non-athlete.  

 
Table 3. Data related to emergence of primary amenorrhea among behavioral types A and B 
 Type A (164 individuals) Type B (86 individuals)  
 
Primary Amenorrhea 

Yes (37) Fo=28 
Fe=24.27 

Fo=9 
Fe=12.73 

x²=1.96 
α=0.162 

No (223) Fo=136 
Fe=139.73 

Fo=77 
Fe=73.27 

 

 
As it is observed in Table 3, the chi-square 

(1.96) obtained through comparison between 
emergence rates of primary amenorrhea between 
behavioral types A and B is not significant and 
acceptable in statistical level of 0.05 (X²=0.05, 
df=1=3.48), so we can conclude that there is not a 

significant relation between emergence of primary 
amenorrhea and behavioral types A and B. 

The following table is used for general 
testing of hypothesis No.1 based on investigation 
between emergence of primary amenorrhea, being 
athlete and non-athlete, behavioral types A and B: 
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Table 4. Data related to emergence of primary amenorrhea among behavioral types A and B among athletes and 
non-athletes 

Athletes (125 individuals) Non-Athletes (125 individuals) 
  Type A 

(94 individuals)  
Type B 
(31 individuals) 

Type A 
(70 individuals) 

Type B 
(55 individuals) 

 
 
x²=5.77 
α=0.016 

 
Primary 
Amenorrhea 

Yes (37) Fo=25 
Fe=18.5 

Fo=25 
Fe=18.5 

Fo=12 
Fe=18.5 

Fo=25 
Fe=18.5 

No (223) Fo=100 
Fe=111.5 

Fo=25 
Fe=18.5 

Fo=113 
Fe=111.5 

Fo=25 
Fe=18.5 

 
As it is observed in Table 4, the chi-square 

(6.27) obtained through comparison between 
emergence rates of primary amenorrhea between 
behavioral types A and B among athletes and non-
athletes is not significant and acceptable in statistical 

level of 0.05 (X²=0.05, df=3=7.28), so we can 
conclude that there is not a significant relation 
between emergence of primary amenorrhea and 
behavioral types A and B among athletes and non-
athletes. 

 
Table 5. Data related to emergence of secondary amenorrhea among athletes and non-athletes 
 Athlete (125 individuals) Non-Athlete (125 individuals)  

 
x²=0.457 
α=0.499 

 
Secondary 
Amenorrhea 

Yes (81) Fo=38 
Fe=40.5 

Fo=43 
Fe=40.5 

No (169) Fo=87 
Fe=84.5 

Fo=82 
Fe=84.5 

 
As it is observed in Table 5, the chi-square 

(0.457) obtained through comparison between 
emergence rates of secondary amenorrhea between 
athletes and non-athletes is not significant and 
acceptable in statistical level of 0.05 (X²=0.05, 

df=1=3.48), so we can conclude that there is not a 
significant relation between emergence of secondary 
amenorrhea and the fact that the subject is athlete or 
non-athlete.  

 
Table 6. Data related to emergence of secondary amenorrhea among behavioral types A and B 
 Type A 

(164 individuals) 
Type B 
(86 individuals) 

 
 
x²=1.96 
α=0.162 

 
Primary Amenorrhea 

Yes (81) Fo=59 
Fe=53.14 

Fo=22 
Fe=27.86 

No (169) Fo=125 
Fe=110.86 

Fo=64 
Fe=58.14 

 
As it is observed in Table 6, the chi-square 

(2.78) obtained through comparison between 
emergence rates of secondary amenorrhea between 
behavioral types A and B is not significant and 
acceptable in statistical level of 0.05 (X²=0.05, 
df=1=3.48), so we can conclude that there is not a 

significant relation between emergence of secondary 
amenorrhea and behavioral types A and B. 

The following table is used for general 
testing of hypothesis No.2 based on investigation 
between emergence of secondary amenorrhea, being 
athlete and non-athlete, behavioral types A and B: 

 
Table 7. Data related to emergence of secondary amenorrhea among behavioral types A and B among athletes and 
non-athletes 

Athletes (125 individuals) Non-Athletes (125 individuals) 
  Type A 

(94 individuals) 
Type B 
(31individuals) 

Type A 
(70 individuals) 

Type B 
(55 individuals) 
 

 
 
x²=3.88 
α=0.274  

Secondary 
Amenorrhea 

Yes (81) Fo=31 
Fe=30.46 

Fo=7 
Fe=10.04 
 

Fo=28 
Fe=22.68 

Fo=15 
Fe=17.82 
 

No (169) Fo=63 
Fe=63.54 

Fo=24 
Fe=20.96 

Fo=42 
Fe=47.32 

Fo=40 
Fe=37.18 

 
As it is observed in Table 7, chi-square (3.88) 

obtained through comparison between emergence 
rates of secondary amenorrhea between behavioral 
types A and B among athletes and non-athletes is not 

significant and acceptable in statistical level of 0.05 
(X²=0.05, df=3=7.28), so we can conclude that there is 
not a significant relation between emergence of 
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secondary amenorrhea and behavioral types A and B 
among athletes and non-athletes. 
5. Discussion and Conclusion  

After investigations, it was determined that 
the tendency of type A people for exercise is more 
than that in type B people, such that 76% of athletes 
are type A and 24% are type B. This finding is 
correspondent with the results of the researches 
performed by Karo, Ebi, Bachma and Yang based on 
high tendency of type A people for physical activity. It 
seems that people with behavioral pattern type A have 
more tendency for participation in athletic 
competitions because of their competitive and contest 
nature and understanding of high stress.  

According to the investigations about 
menstrual disorders in behavioral patterns type A and 
B, considerable results are obtained. As it was 
observed about the rate of primary amenorrhea among 
behavioral types of athletes and non-athletes, the rate 
of primary amenorrhea in type A people is more than 
that in type B people. Although this difference was not 
statistically important, it showed that behavioral 
pattern type A is effective in delays of menstruation. It 
seems that during commencement of menstruation, 
behaviors type A can not have more effects on 
menstruation of girls because of inconstancy of 
personality, so it is suggested that a research should be 
done on 16-year-old athlete and non-athlete girls of 
behavioral types A and B with high confidence about 
constancy of personality of subjects.    

When comparing the rate of primary 
amenorrhea between athletes and non-athletes, it was 
observed that there is a significant difference between 
these two groups: delay in commencement of the first 
menstruation among athletes is more than that among 
non-athletes. This finding is correspondent with the 
results of the researches carried out by Dil, Gerlash, 
Martin, Alexander, Malina, Harber, Avent and 
Campbell based on delay in commencement of 
menstruation among athlete girls. About the rate of 
menstrual interruption (secondary amenorrhea), no 
significant difference was observed between 
behavioral types A and B among athlete and non-
athlete groups. This finding is not like most of the 
available researches including those of Dil, Blumberg, 
Spork and Martin, based on emergence of secondary 
amenorrhea among athletes. On the other hand, the 
results of this research showed that the rate of 
menstrual interruption among type A individuals is 
more than that among type B people. Although this 
difference is not statistically important, it shows that 
the stress and behavioral characteristics of type A can 
cause menstrual disorders among girls. This finding is 
correspondent with the results of the researches 
carried out by Kont Foreman and Doroty Harris that 
introduced the anxiety and psychological stresses as 

important factor in menstrual disorders. But 
considering the nature of the present research and 
definition of the research offered for secondary 
amenorrhea, there is no significant relation between 
type A and B athlete and non-athlete girls. While the 
findings of research show that there is irregularity of 
menstruation among girls, especially among type A, 
so it is suggested that another research should be done 
about menstrual disorders among types A and B 
athlete and non-athlete girls including increase or 
decrease of menstrual period or medical examinations 
and control.  
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Abstract: The purpose of this study was to evaluate the impact of corrective exercises on body indexes (flexibility 
and back muscle strength) in girls (12-15 years old) with scoliosis. 40 girls (12-15 years old) with scoliosis were 
selected randomly from a guidance school and divided to two groups, 20 in experimental and 20 in control ones. All 
participants filled out the form to ensure that they had no heart and cardiovascular disease, in order to perform the 
required tests. After measuring the height and weight of participants, they were familiar with the tests. The pre-test 
consisted of the scoliosis evaluation, static strength and flexibility of back muscles and range of bending motion. 
Both groups practiced training programs for four weeks, each week four sessions for an hour and a half. Data were 
analyzed by paired t and independent t test and chi-square test (chi square). The research results demonstrated that 
the spinal flexibility and back muscles strength increased in the experimental group after a period of corrective 
movements, but there was not a significant difference between experimental and control groups.  Corrective 
exercises had a positive impact on the level of the posterior superior iliac spine and there was significant difference 
between experimental and control groups. Corrective exercises had a positive impact on the shoulders surface, but 
there was not a significant difference between experimental and control groups. Lateral bending in the subjects of 
our research was asymmetrical and the results of corrective exercises did not show any significant difference in both 
groups. 
[Ahdiyeh Yadolazadeh, Mahboobeh Karbalaie, Mir Hamid Salehian. Effect of Corrective exercises on body 
indexes and some fitness factors in girls with scoliosis. Life Sci J 2012;9(4):4407-4411]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 664 
Keywords: corrective exercises, scoliosis, flexibility, strength  
 

1. Introduction  
The term scoliosis is originated from Greek word 

meaning crooked; it is one of the most common 
changes of the spinal cords that its recovery very 
difficult. The human spine is located in the vertical 
situation due to supporting muscles and balanced 
position and degrees of kyphosis or lordosis is 
normal and there is no any lateral curvature in these 
natural spines (Anderson, 1992). Scoliosis is 
consisted of the lateral deviation and rotational series 
of verterbrae from the midline axis, (Frymoyer, 2004; 
Pehrson et al, 1991; Jackson et al, 1989). Adolescent 
Idiopathic Scoliosis (AIS) is the most common of 
scoliosis and it includes more than 70% (Anthony, 
2002). This change includes a three dimensional 
change of the spine with lateral curvature and 
vertebral rotation (Frymoyer, 2004). The prevalence 
of Scoliosis depends on the size of curvature so that 
the much more curvature makes its prevalence lower. 
There is a definite relationship between the 
prevalence of Idiopathic scoliosis and type. In the 
lowest degrees, the prevalence rate is equal in two 
types but how the degree of curvature becomes high, 
this prevalence gets high in girls (Anthony, 2002; 
Karol et al., 1993). The cases higher than 40, causes 
the related incidence in girls 10 times higher than 
boys (Frymoyer, 2004; Terry, 2003; Anthony, 2002). 

The progression rate of deformation is higher in 
females (Anthony, 2002). Idiopathic scoliosis is seen 
in 2-3 % of children under sixteen years old (Terry, 
2003). Increasing the size of curvature leads to the 
low prevalence so that the above 40 degree angler is 
seen in one-tenth percent of under sixteen years old 
(Weinstein, 1989).  One of the most considerable 
complications of scoliosis can be Cardiac- respiratory 
dysfunction. This malfunction is due to the 
mechanism  of  chest  following  functional  inability,  
Cardiac – respiratory  disorders and  finally  early 
death would  take place (Person et al., 1991; Jackson 
et al., 1989). Scoliosis causes to decrease the vital 
capacity in the thoracic lobe and impaired exercise 
capacity. Given the known cases, the effect of 
scoliosis is easily found on individual performance.  
Obviously, to increase physical performance of  
Cardiac– respiratory, the  correction  of scoliosis  is 
exercise  and  scoliosis  corrective  movements have 
been shown  as followings: Romano (2008) showed 
that among several proposed programs such  as  
massage, manual exercise  and so on, people  who 
actively  participated  in the exercise  group showed a 
reduction  in the size of  kab  angle  indicating  the 
rate of  scoliosis recovery  after active exercises. 
Negrini (2008) in  a  review  study  stated that  
exercising  can  be  effective  in the prevention and 
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progression of Scoliosis. Corrective exercises  with 
the aim  of  relieving pain is recommended for  the 
prevention  of deformation, creation of beautiful 
appearance, improved respiratory, increased chest 
expansion improved mobility and increase range of 
spine lateral motion and reduction  of  mechanical 
stress  on  the spine. Barrios et al  (2006) have carried 
out the comparison  between  normal subjects  and  
Idiopathic  Scoliosis  in terms  of respiratory  
functional limitations and  maximal  oxygen  uptake; 
he concluded  that , the limitations  of  respiratory  
function  and  maximal oxygen uptake  test in 
idiopathic  Scoliosis  patients  is  higher  in compare  
to  healthy  individuals. Although  the emphasis of 
emergency  correction is  based on  radiographically 
cliche or using  non – aggressive  methods such as 
chess sheet, the effects of deformation  on the 
respiratory  and Cardiovascular physiology  and  also 
the  effects  of  flexibility deformation  on the  
respiratory  physiology has  been  emphasized ; The 
researcher will attempt to demonstrate  that how  
these corrective exercises will be  effective  on  
improving the circulatory  and respiratory  systems. 
Accordingly  and  due  to the high statistical  
anomaly scoliosis in girls, this  study  aims to answer  
this question  whether the corrective  exercises  can 
effect on the posture of spinal cord and some physical 
fitness or not?  

2. Methods
The study population  is consisted of all female  

students ranging  12 – 15 year old of – middle  school 
who had referred to the institute  of corrective 
movements in Tehran education department , District 
4 ; The total number of  these  students was 643 one ; 
After  the diagnosis of  these  student by the help of 
the institution of – Corrective  motions, it is  
specified 257 ones  with scoliosis trauma  which  84 
ones were structural  and 173  had  situational  
scoliosis ; finally , Among these people with 
Scoliosis , 40 ones were Voluntarily  taken  up  in 
two groups: 20 ones as an experimental and the rest 
as control group were considered.  
2.3. The method of performing test  

In  order  to Collect  data, all the Subject were  
invited  to the test  location  at 8:00 morning  after  
filling the  health  questionnaire  from and  being 
confident  of  any cardiovascular  disease ; the 
Subjects get familiar  with the method  of 
performing  tests after measuring  the relaxed  
heartbeat, age height and  weight  and  finally  they 
were asked  to fulfill pre-test  step; then, these  
subjects were randomly  divided  into  two 
experimental  and control  groups participating four 
weeks, four sessions a week  for 1.5 hr in the  
corrective  exercise program ;  After finishing  the 

program, they were again invited  and participated  in 
the test at 8:00  morning. The   t-test  was  used  for 
the  Comparison  of  data before and  after  corrective 
movements.  In order to Compare  two experimental  
and  Control  groups , the independent  t- test  was 
also applied ; To analyze `the descriptive data, k-z 
(square) test was used. The significant level of the 
test with 95%, x<0.05 and p<0.05 was considered.  

3. Results
Table 1. The mean and standard deviation of the 
general profile of participants 

Variable Experimental Control group Sig 
mean Criteria 

deviation 
Mean Std. 

dev 
Age 13.2 1.0 13.3 0.9 0.7 

Weight 45.7 10.0 46.1 8.6 0.8 
Height 157.6 6.2 157.4 6.1 0.9 

The results  of descriptive Statistics  showed 
that  the participants  in  these three  characteristics 
in terms of- age weight  in and height are 
homogeneous and  no differences were found ( P> 
0.05). 

Table 2. The  results of paired variable t-test Of 
spinal flexibility and the power of back  Muscles in 
experimental group 

Variable 
Pretest Post test 

Df T Sig 
Std. dev Std. dev 

Spinal cord 
flexibility 

24.4± 7.3  25.6 ±6.9 19 5.533 0.000 

Power of back 
opening muscles 

25.8±9.4 30.2±8.0 19 -5.03 0.000 

The results of Table 3 show no any significant 
differences between two control and experimental 
groups in the mean variable of flexibility and back 
opening muscles (P > 0.05).   

Table 3. The results of Independent t- test flexibility 
variable  of  spinal cords and power in both groups  
of  Control and experimental 

Variable 
Control 
group 

Experimental 
group F Sig T df Sig 

Std. dev Std. dev 
Flexibility of 

spine 
24.7±6.0 25.6±6.0 0.057 0.8 0.450 38 0.6 

Power of 
back opening 

muscles 
29.0±8.0 29.0±8.0 0.002 0.9 0.452 38 0.6 

The even t-test showed that the mean 
difference of – lateral bending movement range 
towards right before and after Corrective motions 
right before and after corrective motions  is not 
statistically  significant  (P > 0.05 ); however, the 
mean difference  of  lateral bending  moment range 
towards left before and after Corrective motions is 
statistically  significant (P< 0.05). 
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Table 4. The results of the even t-test of lateral 
bending range in the experimental group  

Variable 
Pre –test Post-test Degree  

of 
freedom 

T Significance 
Stv. dev Stv. dev 

Right 
bending 
range 

19.2±3.9 20.3±5.5 19 
-

1.184 
0.2 

Left 
bending 

range  
18.6±3.2 20.4±2.9  19 

-
5.377 

0.000 

T-test showing the significant difference between two 
control and experimental groups in terms of bending 
towards sides (P>05).  
 

Table 5. The results of independent t-test of lateral 
bending movement range variable in both control and 

experimental groups 

Variable 
Control 
group 

Experimenta
l group F 

Varian
ce 
Sig  

T df 
Sig 

level  
  

Right bending 
range 

18.8±4.8 20.3±5.5 
0.01

9 
0.8 

0.7
65 

38 0.4 

Left bending 
range  

18.3±5.0 20.4±2.9 
6.15

8 
0.01 

1.5
48 

38 0.1 

 
The result of descriptive statistics showed 

that before doing corrective exercises, each 20 ones 
(%100) participants in each group of corrective 
actions had non- equal shoulder surfaces. After 
corrective motions done, 12 ones (%60) had equal 
shoulder surface but 8 ones (40%) were non- equal in 
this regard. Fulfilling Chi-2 or k2 square test showed 
that the difference between two control and 
experimental group was not significant in the variable 
of shoulders equalization.  
 
Table 6. The results of k2 variable of   non – 
equalization of shoulders of non-equalization of 
shoulders 

Group 
equalization Shoulders  Absolute  Percentage 

of Total 
distribution distribution distribution distribution 

experimental 12 60 8 40 20 
Control 3 15 17 85 20 

 
Variable k2 Df Sig 

Equalization of- shoulders 2.5 1 0.1 

 
The results of- descriptive statics indicated 

that before doing corrective exercises , each 20 ones 
(%100) participants  in each group of  corrective  
movements had top  posterior rib without  any  
equalization Surfaces. After Corrective actions, 10 
ones (50%) had also top posterior rib equally but 10 
ones (%50) had unequal surfaces in the related areas 
of the Shoulders. Completing Chi2 or  K2 square test 
showed that the difference between control and 
experimental group in the variable of equalization in 
top posterior hip rib was significant (P>0.05).  
 

Table 7. The results of  k2 variable of Equalization in 
top posterior hip rib of non-equalization of shoulders  

Group 
equalization Shoulders  Absolute  Percentage 

of Total 
distribution distribution distribution distribution 

experimental 10 50 10 50 20 
Control 2 10 18 90 20 

 
Variable k2 Df Sig 

Equalization of- top posterior hip   rib 6.4 1 0.1 

 
4. Discussion   
Romano (2008) among the various programs 

including massage, hand exercises and active sports 
etc. concluded that people who  actively participated 
in active sports , their body situation  reduced in the  
Size  of kb angle but they are getting  towards 
recovery  in this  regard. The results  of  the research  
is matched to ours; the  corrective  movements lead 
to recovery  of body situation  in the subjects 
participated in experimental group; one most 
common  reasons may be the type of exercise 
Carrying out on the spine and bringing  all shocking 
angles in an effective line which made influential 
results such as the  positive effect on equalization 
surface of top posterior hip in the subjects 
participated in the experimental group. Negrini 
(2008) in his study concluded that exercise can 
prevent the progression of – idiopathic scoliosis 
disorder. Our results also represent the same results. 
The corrective movements have positive impact on 
the equalization surface of top posterior hip in the 
subject participated in the experiment group. Negrini 
(2008) in his study concluded that exercise can 
prevent the progression of idiopathic scoliosis 
disorder. Our results also represent the same results. 
The corrective movements have positive impact on 
the equalization surface of top posterior hip so that 
about 50% of people with this disorder were 
complete recovered and 50 % were left with the lack 
synergy. The reason of- this correction probably was 
in relation to the type of exercises Carrying out on 
the spine; also. The comparison of the result in terms 
of- top posterior surface equalization is followed by 
the corrective movements in both control and 
experimental groups indicating significant results and 
the recovery is governed in the experimental group. 
In control group, due to the lack of give corrective 
movement, it is not expected  any synergy in the  two 
–sided top posterior  hip ; thus  it can be said that  the 
corrective movements  have been effective  in two 
sides of- spine muscles due to the increase  of power 
recovering the balance in equalization of- two – sided 
top posterior  hip. The results of the research on 
scoliotic patients   showed that these corrective 
movements has a positive impact on the equalization 
of the shoulders surface and after their corrective 
movements, 60% of the patients were recovered of 
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the shoulder’s synergy; but the result of the research 
was not significant in relation to the control and 
experimental groups followed by corrective 
movements relating to the duration of- these 
corrective movements. Lateral bending in the 
subjects of the research was non- sinergical  and  
doing corrective  movements did not show any 
significant results  in the  experimental  group  after 
and  before corrective  movements ; the reason can be 
related to the duration and type of corrective actions. 
According to this view that corrective actions in 
terms of lateral specialty on the arches could lead to 
negative effects, thus they were rejected but they are 
representing an increase in this regard. Lateral 
bending was not significant in control and 
experimental groups after corrective actions. The 
reason can be related to the duration and rejection of 
special corrective movements in rejection to lateral 
bending and stretching, leading to insignificance of 
the results, however, the experimental group was in 
positive direction. Katsoshi et al (2005) studied the 
bilateral flexibility in scoliotic patients and concluded 
that 58.9% of scoliotic patients have bilateral 
flexibility reduction in this regard. Our results is 
consistent  with this research , because  patients 
showed reduction  be for  lateral bending test and  
they were recovered by the corrective movements  
and stretching  actions on shortened  tissues and also 
the mobilitu of the spine bilaterally. In our research 
in the experimental group the same reduction of 
flexibility was observed which the3 right side 19.2 ± 
3.9 and the left was 18.6 ± 3.2. The flexibility of 
surrounding tissues in the joint is delivering to 
Stretch and then relaxation. The flexibility is being 
changed due to some factors such as deformation and 
placement of the joint in a fixed status. The soft 
tissues may  be changed in two forms influencing on 
the flexibility, The first one is the lowest shortening 
and  amendable  following the lowest  movement  
limitation and  the second is related to intense or 
severe shortening as a fixed type  of shortening and it 
is not amendable as usual methods and surgical 
method is needed. The rate of muscular  shortening in 
the scoliotic  patients  of  our  research is  amendable 
type  because the scoliosis is  situation mood in this  
regard  the completion of  a periodical  corrective 
actions leads to the recovery of- flexibility  in the 
experimental  individuals  indicating  the muscular  
reaction to the regular  exercises recovering their  
flexibility ; in the other hand, because  scoliotic 
patients, type  situational (functional) were 
considered; this, the muscular Shortening is not  fixed 
type  and it seems that they  respond  better  to 
corrective  movements. Also, these corrective 
movements lead to the recovery of mobility in the 
spine influencing on the flexibility (Harlson and 

Andreas, 1991). The comparison of flexibility in 
experimental group with control group was not 
significant. All these results represented the increase 
of flexibility in the experimental group. Little and 
Adam (2009) reviewed the characteristics of soft 
tissue on the spinal flexibility in scoliotic patients; he 
concluded that about 40% spinal flexibility of 
scoliotic people was increased. Our results are 
consistent with this research. In our research, the 
increase of spinal flexibility in the experimental 
group was seen after corrective movements. One 
periodical corrective actions in scoliotic patients, 
Situational type, was significant in the remedy of 
back opening muscles power; According to this view 
that extension (rightening) of the spinal Cords is one 
of the most vital corrective movements in the related 
patients, therefore, doing Corrective actions leads to 
the recovery of muscles power and strength, in which 
it can be effective in the remedy of deformation 
(Atmen et al., 2005).  

The results of corrective movements on the back 
muscles in the experimental group was not significant 
in Compare to control group; the reason, can be 
related to the duration of Corrective movements as 
unlimited; If the duration gets longer the result will 
be significant, too. All these comparisons indicate the 
power of back muscles after corrective movements in 
the experimental group than control group. Pingat et 
al. (2007) concluded that the power of the leg and 
body muscles is reduced in scoliotic patients and 
even this may due to the scoliosis effects. Our results 
is Consistent  with this research; because the power  
of the muscles gets reduced before Corrective 
movements  but  following  these Corrective  actions  
Cause to changes  in the power  of  back  muscles  
influencing  directly  on the  chest  expansion  and  
leaving  flexibility there. Atmen et al. (2005) studied 
the  effect  of  Corrective  movements on  idiopathic 
scoliosis  treatment  and concluded  that these 
corrective movements are  effective in the  remedy  
of – Scoliosis.  Our results are consistent with this 
study. The selected individuals were Scoliosis type  
idiopathic  and  doing  corrective  movements  led to  
increase  in the power  of  back  muscles.  Bayar et al 
(2004). Studied the effect of short- term  Corrective  
movement  on scoliotic  patients  with artez  
including stretching and strength exercises ; they 
conclude that these corrective  movements lead to 
decrease  the negative effects of artez on respiration 
system. In our research, patients never used artez all 
these research results on the chest expansion 
representing the positive results of corrective 
movements on the respiratory system. Also, our 
research results showed that doing powerful exercises 
in the experimental group increased the power of 
back muscles. Mcintive et al. (2008) indicated that 
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doing circular power exercises has been effective in 
the reduction of spinal lateral deviation and spinal 
fixation in scoloiosis 20-40◦ after eight months. 
Therefore, these circular exercises of spinal cords are 
recommended for correcting scoliosis. Our result is 
consistent with this study.  
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Abstract: Multi machine electric power systems are complicate and interconnected. Studying the performance of 
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compensator (STATCOM) is investigated in this paper. STATCOM is used to control of voltage and improvement 
of voltage profile in multi machine power systems. An optimization technique is used to tune the proposed 
STATCOM controllers. The results are compared with the system without STATCOM. Simulation results visibly 
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1. Introduction 

It has long been recognized that the steady-
state transmittable power can be increased and the 
voltage profile along the line also can be controlled 
by appropriate reactive shunt compensation. The 
purpose of this reactive compensation is to change 
the natural electrical characteristics of the 
transmission line to make it more compatible 
with the prevailing load demand. Thus, shunt 
connected, fixed or mechanically switched reactors 
are applied to minimize line overvoltage under light 
load conditions, and shunt connected, fixed or 
mechanically switched capacitors are applied to 
maintain voltage levels under heavy load condition 
[1]. 

The ultimate objective of applying reactive 
shunt compensation such as STATCOM in a 
transmission system is to increase the 
transmittable power. This may be required to 
improve the steady-state transmission characteristics 
as well as the stability of the system. Var 
compensation is thus used for voltage regulation at 
the midpoint (or some intermediate) to segment the 
transmission line and at the end of the (radial) line to 
prevent voltage instability, as well as for dynamic 
voltage control to increase transient stability and 
damp power oscillations. 

The static synchronous compensator 
(STATCOM) is one of the most important FACTS 
devices and it is based on the principle that a voltage-
source inverter generates a controllable AC voltage 
source behind a transformer-leakage reactance so that 
the voltage difference across the reactance produces 
active and reactive power exchange between the 
STATCOM and the transmission network. The 
STATCOM can be used for dynamic compensation 

of power systems to provide voltage support [2, 3]. 
Also it can be used for transient stability 
improvement by damping low frequency power 
system oscillations [4-7]. 

The objective of this paper is to investigate 
the ability of STATCOM for voltage support. 
Simulated Annealing (SA) method as a meta-
heuristic optimization method is considered for 
tuning the parameters of STATCOM. A multi-
machine power system installed with STATCOM is 
considered as case study. Simulation results show the 
validity of STATCOM in voltage support at bulk 
electric power systems. 

 
2. Test system 

A multi machine power system installed 
with STATCOM is considered as case study. The 
proposed test system is depicted in Figure 1. The 
system data can be found in [8]. In this paper, 
turbine-governor system is also modeled to eliminate 
steady state error of responses. 

 

 
Figure 1. Multi-machine electric power system 
installed with STATCOM 
 
2.1. Dynamic model of the system with 
STATCOM 
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The nonlinear dynamic model of the system 
installed with STATCOM is given as (1). The 
dynamic model of the system installed with 
STATCOM is completely presented in [1].  
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Where, δ: Rotor angle; ω: Rotor speed (pu); 

Pm: Mechanical input power; Pe: Electrical output 
power (pu); M: System inertia (Mj/MVA); E´q: 
Internal voltage behind x´d (pu); Efd: Equivalent 
excitation voltage (pu); T´do: Time constant of 
excitation circuit (s); Ka: Regulator gain; Ta: 
Regulator time constant (s); Vref: Reference voltage 
(pu); Vt: Terminal voltage (pu). 

By controlling mE, the output voltage of the 
shunt converter is controlled. By controlling E, 
exchanging active power between the STATCOM 
and the power system is controlled.  

 
2.2. STATCOM controllers 

In this paper two control strategies are 
considered for STATCOM:   

i. DC-voltage regulator  
ii. Bus-voltage regulator 
STATCOM has two internal controllers 

which are bus voltage controller and DC voltage 
regulator. A DC capacitor is installed behind the 
STATCOM; this capacitor is used to provide the 
reference voltage for PWM performance. In order to 
maintaining the voltage of this capacitor, a DC-
voltage regulator is incorporated. DC-voltage is 
regulated by modulating the phase angle of the shunt 
converter voltage. This controller is commonly a PI 
type controller. A bus voltage controller is also 
incorporated based on STATCOM. The bus voltage 
controller regulates the voltage of bus where the 
STATCOM is installed.  

The most important subject is to tuning the 
STATCOM controller parameters. The system 
stability and suitable performance is guaranteed by 
appropriate adjustment of these parameters. Many 
different methods have been reported for tuning 
STATCOM parameters so far. In this paper, an 
optimization method named is considered for tuning 
STATCOM parameters. In the next section an 
introduction about the proposed optimization method 
is presented. 

 

3. Simulated Annealing 
In the early 1980s the method of simulated 

annealing (SA) was introduced in 1983 based on 
ideas formulated in the early 1950s. This method 
simulates the annealing process in which a substance 
is heated above its melting temperature and then 
gradually cooled to produce the crystalline lattice, 
which minimizes its energy probability distribution. 
This crystalline lattice, composed of millions of 
atoms perfectly aligned, is a beautiful example of 
nature finding an optimal structure. However, quickly 
cooling or quenching the liquid retards the crystal 
formation, and the substance becomes an amorphous 
mass with a higher than optimum energy state. The 
key to crystal formation is carefully controlling the 
rate of change of temperature. 

The algorithmic analog to this process 
begins with a random guess of the cost function 
variable values. Heating means randomly modifying 
the variable values. Higher heat implies greater 
random fluctuations. The cost function returns the 
output, f, associated with a set of variables. If the 
output decreases, then the new variable set replaces 
the old variable set. If the output increases, then the 
output is accepted provided that: 

     TPfPf newolder                                                             (2) 
Where, r is a uniform random number and T 

is a variable analogous to temperature. Otherwise, the 
new variable set is rejected. Thus, even if a variable 
set leads to a worse cost, it can be accepted with a 
certain probability. The new variable set is found by 
taking a random step from the old variable Set as (3). 

oldnew dPP                                                                   (3) 
The variable d is either uniformly or 

normally distributed about pold. This control variable 
sets the step size so that, at the beginning of the 
process, the algorithm is forced to make large 
changes in variable values. At times the changes 
move the algorithm away from the optimum, which 
forces the algorithm to explore new regions of 
variable space. After a certain number of iterations, 
the new variable sets no longer lead to lower costs. 
At this point the value of T and d decrease by a 
certain percent and the algorithm repeats. The 
algorithm stops when T≃0.The decrease in T is 
known as the cooling schedule. Many different 
cooling schedules are possible. If the initial 
temperature is T0 and the ending temperature is TN, 
then the temperature at step n is given by (4). 

 nNTTf N ,,,T 0n                                                              (4) 

Where, f decreases with time. Some 
potential cooling schedules are as follows: 

Linearly decreasing: Tn=T0-n(T0-Tn)/N 
Geometrically decreasing: Tn=0.99 Tn-1 
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Hayjek optimal: Tn=c/log(1+n), where c is 
the smallest variation required to get out of any local 
minimum. 

Many other variations are possible. The 
temperature is usually lowered slowly so that the 
algorithm has a chance to find the correct valley 
before trying to get to the lowest point in the valley. 
This algorithm has been applied successfully to a 
wide variety of problems [9]. 

 
4. STATCOM tuning based on SA 

In this section the parameters of the 
STATCOM controllers are tuned by using SA. The 
optimum values of controllers which minimize 
different performance indices are accurately 
computed using SA. The performance index is 
considered as (5). In fact, the performance index is 
the Integral of the Time multiplied Absolute value of 
the Error (ITAE).  

    


t

0

9

1i

t

0

3

1i
ttITAE dtvdt ii                                             (5) 

 Where,  shows the frequency deviations 
and v shows the voltage of buses. To compute the 
optimum parameter values, different faults are 
assumed in all buses and then the minimum solution 
is chosen as final solution. The results are listed in 
Table 1.  

 
Table 1. Optimal parameters of STATCOM 

 gain value 
PI controller 
of voltage 

Proportional gain 1.2  
Integrator gain 0.4 

PI controller 
of DC link 

Proportional gain 23.6 
Integrator gain 0.35 

 
5. Simulation results  

The proposed STATCOM is evaluated on 
the test system given in section 2. The disturbance is 
provided by disconnection of line between bus 8 and 
bus 9. This disturbance shows a large signal 
disturbance in power systems. The simulation results 
are presented in Figures 2-6. Where, solid line 
indicates the system installed with STATCOM and 
dashed line shows the system without STATCOM. 

The STATCOM is installed in bus 5 and it is 
expected that voltage of bus 5 be controlled. In this 
regard, the voltage of bus 5 and bus 1 are depicted in 
Figures 2-3. It is clearly seen that the STATCOM can 
successfully control the voltage of bus 5. It is also 
seen that STATCOM has a positive effect on the 
voltage of rest buses. Where, the voltage profile in 
bus 1 is better than the system without STATCOM. 

The STATCOM is installed to control of 
voltage, bus is has an effect on the system dynamic 
performance. Figures 4-6 show the speed of 

generators following disturbance. It is seen that the 
system with STATCOM is more stable than system 
without STATCOM. STATCOM affects the system 
damping and the oscillations are rapidly damped out 
with being of STATCOM. 
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6. Conclusions 

The application of STATCOM in voltage 
support was investigated in this paper. A multi-
machine electric power system installed with 
STATCOM was assumed to demonstrate the ability 
of STATCOM in voltage support. The parameters of 
the proposed STATCOM were tuned by using a 
Meta-heuristic optimization method. The proposed 
optimization procedure guaranteed the solution to 
reach a suitable and optimal response. Line 
disconnection was considered as disturbance, this is 
the worst case fault in power system which was 
assumed to evaluate the dynamic performance of 
system. Simulation results demonstrated that the 
designed STATCOM can guarantee the robust 

stability and robust performance under large signal 
disturbances. 

 
Corresponding Author: 
Hasan Fayazi Boroujeni 
Department of Electrical Engineering, 
Boroujen Branch, Islamic Azad University,  
Boroujen, Iran. 
E-mail: hasanfayaziboroujeni@gmail.com 
 
References 
[1] N.G. Hingorani, L. Gyugyi, M. El-Hawary, 

Understanding FACTS: concepts and 
technology of flexible AC transmission 
systems: IEEE press New York; 2000. 

[2] AHMA Rahim, M.F. Kandlawala, Robust 
STATCOM voltage controller design using 
loop-shaping technique, Electric Power 
Systems Research. 68 (2004) 61-74. 

[3] C.A. Cañizares, C. Cavallo, M. Pozzi, S. Corsi, 
Comparing secondary voltage regulation and 
shunt compensation for improving voltage 
stability and transfer capability in the Italian 
power system. Electric Power Systems 
Research. 73 (2005) 67-76. 

[4] M.A. Abido, Analysis and assessment of 
STATCOM-based damping stabilizers for 
power system stability enhancement. Electric 
Power Systems Research. 73 (2005)177-85. 

[5] S.A. Al-Baiyat, Power system transient stability 
enhancement by STATCOM with nonlinear H∞ 
stabilizer. Electric Power Systems Research. 73 
(2005) 45-52. 

[6] W. Du, X. Wu, H.F. Wang, R. Dunn, Feasibility 
study to damp power system multi-mode 
oscillations by using a single FACTS device, 
International Journal of Electrical Power &amp; 
Energy Systems. 32 (2010) 645-55. 

[7] M.A. Furini, A.L.S. Pereira, P.B. Araujo, Pole 
placement by coordinated tuning of Power 
System Stabilizers and FACTS-POD 
stabilizers, International Journal of Electrical 
Power &amp; Energy Systems. 33 (2011) 615-
22. 

[8] P.W. Sauer, M. Pai, Power system dynamics and 
stability: Prentice Hall New Jersey; 1998. 

[9] R.L. Haupt, S.E. Haupt, Practical genetic 
algorithms: Wiley-Interscience; 2004. 

 
 
12/6/2012 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4416 

A Hybrid Fuzzy Wavelet Neural Network Combined with Shuffled Frog Leaping Algorithm for 
Identification of Dynamic Plant  

 
Reza Sharifian Dastjerdi 1, Ramtin Sadeghi 2, Farshad Kabiri 3, Payam Ghaebi Panah 4 

 
1,2,3,4 Department of Electrical Engineering, Lenjan Branch, Islamic Azad University, Isfahan, Iran  

sharifian@iauln.ac.ir 
 
Abstract: This paper present a Fuzzy Wavelet Neural Network (FWNN) design based on Shuffled Frog Leaping 
(SFL) Algorithm to improve the function approximation accuracy and general capability of the FWNN. In presented 
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network (sub-WNN) consisting of wavelets with a specified dilation value. Orthogonal least square (OLS) algorithm 
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Simulation results demonstrate effectiveness and ability of proposed approach. 
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1. Introduction 

In recent years, there has been a growing 
interest in algorithms inspired from the observation 
of natural phenomenon, such as fuzzy logic, neural 
network, and heuristic techniques in many scientific 
and engineering research areas by the researches 
around the world [1]. 

Fuzzy technology is an effective tool for 
dealing with complex, nonlinear processes 
characterizing with ill-defined and uncertainty 
factors. Fuzzy rules are based on expert knowledge. 
The constructing of knowledge base for some 
complicated processes is difficult. Thus, there are 
some methods for constructing of fuzzy rules [2]. On 
the other hand, some characteristics of neural 
networks such as learning ability, generalization, and 
nonlinear mapping are used to deal with signal 
processing, control system, decision making, and so 
on. However, the main problem of neural networks is 
that they require a large number of neurons to deal 
with the complex problems. Moreover, they also 
result in slow convergence and convergence to a 
local minimum. In order to overcome these 
disadvantages, wavelet technology is integrated into 
neural networks [3, 4]. 

 Recently, based on the combination of feed-
forward neural networks and wavelet 
decompositions, wavelet neural network (WNN) has 
received a lot of attention and has become a popular 
tool for function learning [3]. The main characteristic 
of WNN is that some kinds of wavelet function are 
used as the nonlinear transformation in the hidden 
layer of neural network, so time–frequency property 
of wavelet is incorporated into the learning ability of 
neural networks.  

However, the main problem of WNN with 
fixed wavelet bases is the selection of wavelet frames 
because the dilation and translation parameters of 
wavelet basis are fixed and only the weights are 
adjustable. The appropriate wavelet transform will 
result in the accuracy of approximation. Therefore, 
there are several different methods proposed to solve 
the problems [5-7]. 

 The complexity and uncertainty of the 
system can be also reduced and handled by the 
concepts of fuzzy logic. The local details of non 
stationary signals can be analyzed by wavelet 
transforms. The approximation accuracy of the plant 
can be improved by the self-learning capabilities of 
neural networks. Therefore, there are many papers 
that discuss the synthesis of a fuzzy wavelet neural 
inference system for signal processing, control 
problems, identification and pattern recognition [3, 8-
12]. 

In this paper, a FWNN combined with SFL 
algorithm have been proposed to identification of 
dynamic plant from input-output observations, 
inspired by the theory of multi resolution analysis 
(MRA) of wavelet transforms and fuzzy concepts. 
FWNN consist of a set of fuzzy rules that each rule 
corresponding to a sub-WNN consists of single 
scaling wavelets. The difficulties of selecting 
wavelets are reduced and orthogonal least-square 
(OLS) algorithm is used to determine the number of 
fuzzy rules and to purify the wavelets for each rule. 
Furthermore, in order to improve the function 
approximation accuracy and general capability of the 
FWNN system, a self-tuning process that uses the 
SFL approach is proposed to adjust the parameters of 
translation, weights, and membership functions.  
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By minimizing a quadratic measure of the 
error derived from the output of the system, the 
design problem can be characterized by the proposed 
SFL formulation. The solution is directly obtained 
without any need for complicated computations. 
Moreover, the efficient method is expected to have 
good performance without requiring any derivatives 
or other auxiliary knowledge.  

The paper is organized as follows: to make a 
proper background, the basic concept of the SFL 
algorithm is briefly explained in Section II. In 
Section III, the concepts of FWNN and optimization 
problem are explained. The results of the proposed 
FWNN-SFL in a simulation example are given in 
Section IV and conclusion is drawn in Section V. 
 
2. overview of SFL  

The SFL algorithm is a memetic meta-
heuristic method that mimics the memetic evolution 
of group of frogs when seeking for the location that 
has the maximum amount of available food. The SFL 
is derived from a virtual population of frogs in which 
individual frogs represent a set of possible solution. 
Each frog is distributed to a different subset of the 
whole population referred to as memeplex. The 
different memeplexes are considered as different 
culture of frogs that are located at different places in 
the solution space (i.e. global search). Each culture of 
frogs performs simultaneously an independent deep 
local search using a particle swarm optimization like 
method. Within each memeplex, the individual frogs 
hold ideas, that can be influenced by the ideas of 
other frogs within their memeplex, and evolve 
through a process of change of information among 
frogs from different memeplexes. 

To ensure global exploration, after a defined 
number of memeplex evolution steps (i.e. local 
search iterations), information is passed between 
memeplexes in a shuffling process. Shuffling 
improves frog ideas quality after being infected by 
the frogs from different memeplexes, ensure that the 
cultural evolution towards any particular interest is 
free from bias. In addition, to improved information, 
random virtual frogs are generated and substituted in 
the population if the local search cannot find better 
solutions, After this, local search and shuffling 
processes (global relocation) continue until defined 
convergence criteria are satisfied. The flowchart of 
the SFL is illustrated in Fig. 1. 

The SFL begins with an initial population of 
“N” frogs P={ 1X , 2X ,…, NX }created randomly 

within the feasible space Ω. For S-dimensional 
problems (S variables), the position of the “ith” frog 

is represented as iX =( 1ix , 2ix ,…, iDx ). A fitness 

function is defined to evaluate the frog’s position.  

 
Figure 1. General principle of the SFLA. 

 
Afterward the performance of each frog is 

computed based on its position. The frogs are sorted 
in a descending order according to their fitness. Then, 
the entire population is divided into m memeplexes, 
each of which consisting of n frogs (i.e. mnN   ). In 
this process, the first frog goes to the first memeplex, 
the second frog goes to the second memeplex, frog m 
goes to the mth memeplex, and frog m + 1 back to the 
first memeplex, and so on. 

Within each memeplex, the position of frog 
ith )( iD is adjusted according to the different between 

the frog with the worst fitness )( wX and the frog with 

the best fitness )( bX as shown in (1), where rand () is 

a random number in the rang [0, 1].  During 
memeplex evolution, the worst frog wX leaps toward 

the best frog bX . According to the original frog 
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leaping rule, the position of the worst frog is updated 
as follow: 

)(())(D changePosition i wb XXrand                    (1) 

)(,)( maxDDDXnewX ww                                       (2) 

where maxD is the maximum allowed change 

of frog’s position in one jump. If this repositioning 
process produces a frog with better fitness, it replaces 
the worst frog, otherwise, the calculation in (1) and 
(2) are repeated with respect to the global best 
frog )( gX , (i.e. gX replaces bX ). If no improvement 

becomes possible in this case, then a new frog is 
randomly generated to replace the worst frog. The 
evolution process is continued for a specific number 
of iterations ([13, 14]). 

 
3. FWNN and problem formulation 
3.1. Fuzzy wavelet neural networks overview 

A typical fuzzy wavelet neural network for 
approximating function y can be described by a set of 

fuzzy rules such as follow [3]: 

iR : If 1x is iA1 and 2x is iA2 and … and qx is i
qA , then 
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where iR is the ith rule, c is the number of 

fuzzy rules. jx and iŷ are jth input variable of x  and 

output of the local model for rule iR , respectively. 

Also iM is dilation parameter and iT  is the total 

number of wavelets for the ith rule. ],...,,[ 21
k
q

kkk tttt  , 

wher k
jt denotes the translation value of corresponding 

wavelet k. Finally, j
iA  is the fuzzy set characterized 

by the following Gaussian-type membership 
function.  
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the center of membership function, i
jp 2 and i
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determine the width and the shape of membership 
function, respectively. Wavelets )()(
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by the tensor product of 1-D wavelet functions: 
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By applying fuzzy inference mechanism and 

let iŷ be the output of each sub-WNN, the output of 

FWN for function )(xy is as follow: 
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c

i
i Also )(ˆ xi determines the 

contribution degree of the output of the wavelet 
based model with resolution level iM . In this paper 

the applied structure of FWNN is the same as the 
structure used in [12]. Also orthogonal least-square 
(OLS) algorithm is used to select important wavelets 
and to determine the number of fuzzy rules. Details 
of this OLS algorithm can be found in [15]. 

 
3.2. Tuning parameters of FWNN 

Assume that there are H input–output 
pairs, ))(),(( lylx ,    l =1, . . . , H. Our task is to design 

the fuzzy basis function expansion such that the error 
between ))((ˆ lxy

kFWN  and )(ly is minimized. Therefore 

SFL is applied for tuning parameters of FWNN by 
optimizing the following objective or cost function. 
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and, the Nth frog is represented as 

][ 21
N
M

kNiN
j

iN
jN i

wtppF                                             (8) 

which are all free design parameters that to 
be updated by SFL algorithm in our FWNN model. 
Summarized the whole proposed approach is 
illustrated in Fig. 2. 

 

 
Figure 2. The algorithm of constructing FWNN 
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The identification problem involves finding 
the relation between the input and the output of the 
system. In order to evaluate the effectiveness and 
efficiency of the proposed approach, we repeat a 
simulation example from [15], where a FWNN-SFL 
employed to identify a nonlinear component in a 
control system. The plant under consideration is 
governed by the following difference equation: 

))(()1(6.0)(3.0)1( kufkykyky                       (9) 

Where )(ky and )(ku are the output and 

input, respectively, at time step k . The unknown 
function (.)f has the form 

)5sin(1.0)3sin(3.0)sin(6.0)( uuuuf               (10) 

In order to identify the plant, a series-
parallel model governed by the difference equation as 
follow: 

))(()1(ˆ6.0)(ˆ3.0)1(ˆ kuFkykyky                     (11) 

Was used, where (.)F is the function 

implemented by FWNN-SFL and its parameters are 
updated at each time step. In the learning process, the 
input to the plant and the model is considered as a 
sinusoid )250/2sin()( kku  in interval 1k  until 

250k  and )(ku is changed to 

)25/2sin(5.0)250/2sin(5.0  kk  at 250k until 

500k .  
Three fuzzy rules with 4 selected wavelets 

are represented by OLS algorithm for constructing 
FWNN. The first step to implement the SFL is 
generating the initial population where N is 
considered to be 300.  Each population is a solution 
to the problem which determines the parameters of 
FWNN, i.e. NF vector. In this paper, the number of 

iteration is set to be 1000.  
The output and control signal are shown in 

Fig. 3. As shown in Fig. 3, the output of the model 
follows the output of the plant almost immediately, 
even after the adaptation was stopped at 250k  and 

)(ku was change to )25/2sin(5.0)250/2sin(5.0  kk  .  

To compare the obtained result by SFL, a 
simple Genetic Algorithm (GA) is applied.  The 
number of chromosomes in the population is set to be 
200. Also, the number of iterations is considered to 
be 1000, which is the stopping criteria used in SFL. 
The approximation of piecewise function obtained by 
suggested method is presented in Fig. 4.  

For the designed parameters, the average 
best-so-far of each run are recorded and averaged 
over 10 independent runs. To have a better clarity, 
the convergence characteristics in finding the best 
values of update parameters are given in Fig.5. 
Where shows SFLA performs better than GA at early 
iterations. 
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Figure 3. Results of identification, where solid line 
denotes the output of the plant, dashed line denotes 
the FWNN-SFL output. 
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Figure 4. Results of identification, where solid line 
denotes the output of the plant, dashed line denotes 
the FWNN-GA output. 
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Figure 5. Convergence characteristics of SFLA and 
GA. 
 
5. Conclusion 

In this paper, a new memetic meta-heuristic 
method called Shuffled Frog Leaping Algorithm 
(SFLA), combined with FWNN for function learning 
is proposed. Proposed approach integrates the 
advantages of fuzzy concepts with the WNNs and 
evolutionary algorithms. In the presented FWNN, 
OLS algorithm is used for determining the number of 
fuzzy rules and to purify the wavelets for each rule 
and a real version of SFL algorithm is used for tuning 
parameters of FWNN. The simulation results are 
presented show the efficiency and effectiveness of 
the proposed approach. Also, the GA is adopted from 
literature and applied for comparison. The obtained 
results demonstrate that SFL has faster convergence 
and better performance than GA. 
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Abstract: Nowadays considering undeniable role of human in improving safety, the HSE culture concept has been 
found to be very important. So, many strategies are being considered by organizations to improve HSE culture, 
which not only are used to improve but also to evaluate current state of organizations in terms of HSE culture. On 
this basis, this evaluation first recognizes problems and needs of this culture then analyzes the ways of 
improvement. Oil industry as the key industry of Iran economically and in the terms of complexity and risks, needs 
a procedure powerful enough to recognize, evaluate and control risks and value human resources as the main capital 
in this industry. For this end this study analyzes the correlation between the elements of HSEMS in Arvandan Gas 
and Oil Company. We will show that there is a meaningful correlation between seven dimensions of HSEMS. 
[Hedayat Allah Kalantari, RamazanMirzaei, Abdolvahab Baghbanian, Sadegh Moghimi Monfared. Investigation 
the correlation between the elements of HSEMS in Arvandan Gas and Oil Company. Life Sci J 2012;9(4):4421-
4432]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 667 
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1. Introduction 

18th century was a really unbelievable era in the 
face of industry so that it got the nickname of 
industrial revolution era. In this time production was 
gotten out of small houses and workshops to big 
factories and risks began to emerge and took victims. 
In 1912, with the first meeting of engineers and 
experts of metallization organization in America, 
safety was introduced as a scientific phenomenon and 
starting in 1940, safety concepts in America were 
used[1]. Safety of a system is the process of using 
managerial skills to recognize and control risks 
during a project, plan or specific act[2]. So, system's 
safety could be considered as a regular plan which 
recognizes the risks before they happen and controls 
them. But this was only done to improve engineering 
skills and structures and accentuating safety of the 
equipment, and there was no sign of any attention to 
human resources as one the most important parts of 
any accident. Therefore, it seems that developing a 
suitable HSE culture is a good step toward risk 
reduction. Obviously, extending HSE culture firstly 
corrects individual behaviors and finally results in 
decreasing individual's errors and dangers. However, 
a number of factors can affect developing an HSE 
culture. Results of this study show that management 
is the most important component in this matter. 
Actually results of the values, motives and behavior 
patterns that determine commitment to an 
organization's plans, form HSE culture. 

Studying HSE culture was first introduced in 
1980 and the importance of the term was realized 
after the Chernobyl disaster in 1986[3]. Studies on 
big accidents such as Chernobyl and Piper alpha 
showed that in spite of using all engineering and 
protection factors there is always a potential for 
accidents to happen in high-risk industries [3]. The 
considerable point is that errors don’t happen as a 
result of individual mistakes but as a result of a 
behavioral culture. Although a number of factor play 
roles in forming an HSE culture, results show that 
values, motives and behavioral patterns that show 
commitment to the organization's plans will 
determine powerfulness of HSE culture in an 
organization.[4] 
Expressing the problem and the importance of 
study 

Basically for HSE management different 
systems are used such as OHSAS18001:2007،HSE-
MS, ISO14001:2005, etc. leadership of HSEMS in 
HSE culture is an important factor due to consistency 
of HSEMS elements with those of HSE culture 
improvement for reducing risks. In the oil industry 
HSEMS is a necessity which is seeking some 
goals.[5] 
HSE management's goals: 

1 acceptable level of wariness 2 reducing 
mortality 3 preventing unexpected stops 4 continuous 
growth 5 thrift 6 revenue stability 7 survival 8 
profitability 9 social responsibility 10 satisfactory [6] 
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Therefore it's necessary to know how important 
HSEMS to improvement of HSE culture is. 
Management systems in the world have grown 
considerably through the last 50 years and many 
experts believe they have undergone basic changes. 
All these changes were because of natural resources 
constraints and the high costs of human resources in 
today's world. They all happened to increase 
exploitation in this competitive world of today to 
meet the needs of customers. Considering human 
resources as an inseparable part, to develop, repair 
and maintenance of machines protective actions must 
be done to prevent accidents. If so, changing 
management vision and attending systematic 
thoughts could help removing risks and dangers to 
improve exploitation. 
2. Research Literature 
Quality management system  

International Standard Organization (ISO) 9001 
is developed under supervision of technical 
committee (ISO/TC 176), quality management and 
quality assurance and SC2 committee. Later edition 
of ISO 9001 canceled last editions and made more 
consistency with 14001; 2004. Applying a quality 
management system must happen with a strategic 
decision making vision. Designing and pitching 
quality management system is affected by the 
following factors: 

 The environment and the variations of risks 
in that environment  

 Variable needs 
 Specific goals  
 Production 
 Available procedures and those that are used 
 The size and the structure of organization[7] 

        ISO 9001; 2008 in the development and pitching 
processes and also in effectiveness improvement of 
the quality management system phase encourages the 
organization to choose a strategy which can meet 
needs of customers and bring satisfactory. 
Safety management system and job hygiene  

All types of organizations are interested in 
achieving safety and job hygiene through risk control 
and in accordance with their policies. 

They do this through regulations which get 
more and more strict, developing economic policies 
and other actions which favor safety and job hygiene 
and also growing worries from beneficiaries about 
safety and job hygiene. OHSAS standards which 
cover safety and job hygiene are develop to meet this 
need and in this direction are integrated with other 
requirements of an organization. Last edition of 
OHSAS happened in 2007 which is more consistent 
with ISO9001, ISO14001, ILO-OSH and other safety 

and job hygiene standards. Also this standard is 
based on PDCA cycle.[8] 

 
Figure 1: Model of Safety management system and 
job hygiene  
 
Environment management system 

Growing attention to preservation of the 
environment through national/regional/ and 
international regulations and also growing 
knowledge, expectation and necessities of 
beneficiaries toward lasting development has caused 
stimulation and motivation in environment 
management systems development[9]. Also 
standardization in international level resulted in 
consistency and integration in the vision toward 
environment. ISO 14000 series were devoted to 
different subjects and made a good ground for 
organizations to understand the environment 
concepts to use methods for planning, performing 
and controlling organizational processes with respect 
to environment. International standards which entitle 
environment management are developed to provide 
the elements of an environmental management 
system (EMS) to an organization in order to help 
organizations to achieve economic and 
environmental goals through integration of them with 
other managerial necessities. This standard addresses 
necessities of an EMS for organizations to develop 
and install their major goals and policies which 
express the attention to regulations and related 
information to environment. ISO 14001 first 
developed by technical committee of ISO/TC 207 
and SC1 branch in 1996, and the last edition was in 
2004. Also this method is based on PDCA cycle[10]. 
HSEMS (Health, Safety and Environmental 
Management System) 

In each system the thoughts determine the 
intervals after which a system will achieve the 
objectives. International companies found their 
experiences and background in HSE as the main 
factor in controlling dangers in the industries[20,18]. 
HSE is a part of management system in any 
organization which like any other system consists of 
planning, execution, controlling and correction[11]. 
There are inputs like equipment, material, money, 
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time, labor and facilities… processes like strategic 
planning, guiding and leading, managing, recognition 
and determining, analyzing and assessing, improving 
the behaviors… and they all lead to some outputs. 
But the output could be damage or danger if the 
system is not designed properly. 

In 1974, OGP was established by companies 
cooperating in oil production and their members were 
introduced in the UN and EU[16].Adding EMS to 
OHS and SMS, these two which only covered safety 
and health were completed and covered HSE.[12] 

OGP guidelines introduced some elements 
for HSE to implant and maintain this system. 
HSEMS consists of 7 elements[15]. Table (1) is 
shown in end of article. 

 
Figure 2: Model of Environment management system 
 
1- Leadership and commitment 

Senior management makes sure that the 
objectives are achieved through providing the 
resources needed for HSEMS. Management should 
make sure the necessity of HSE in understood for 
everybody and the actions are supported. 
HSEMS must be supported according to the items 
below: 

 Believing that the company wants to 
improve HSE 

 Motivating the staff to improve their HSE 
actions 

 Responsibility towards HSE 
 All levels are involved in developing 

HSEMS 
 Committing to an effective system in 

HSEMS[13] 
2- Policy and strategic objectives  

Management must define and document the 
objectives and policies. And make the followings 
happen: 

 Consistency with the main company 
 Consistency with productions and their 

effects on services and goods 

 Consistency with other policies 
 Having the same value as other objectives 

and policies 
 Committing to rules and regulations  
 If there no standard, setting a rational 

standard and applying it 
 Committing to lower the risk involving in 

HSE to a minimum 
 Committing to efforts that improve HSE 

performance[14] 
3- Organization, resources and documentation 
This item contains the followings: 
3-1-organizational structure and responsibilities: 

Execution and performing a successful HSE 
program is amongst the responsibilities of 
organizations and all levels of management and 
leadership must get involved in it. This must be 
considered while designing the structure and 
allocation of the resources. To successfully implant 
HSE plans, organizational chart must contain all 
responsibilities, tasks, authorities, and 
communications including: 

 Providing labor and resources needed for 
HSEMS 

 Making sure that every plan is consistent 
with HSE policy before even starting the 
plan' 

 Gathering information about HSE topics and 
interpreting them 

 Recognizing and recording corrective steps 
and improvement opportunities[14] 

3-2- resources 
Senior management must make sure that 

there are adequate resources in order to achieve 
HSEMS goals. Resource allocation needs to be 
revised periodically.[16] 
3-3 documents 

Following documents have got to be provided 
and controlled by the company: 

 Policy, objectives and plan for HSE 
 Determining and recording the 

responsibilities 
 Explaining the HSEMS's elements and their 

interactions 
 Connecting and explaining other documents 

related to the HSEMS 
 Recording the results of risk and HSE 

assessment 
 Developing ground rules related to HSE 
 Procedures must be developed for special 

key actions 
 Explaining reaction plans and responses in 

the cases of potential danger[13] 
4- Risk management and assessment 
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There is some risk in any human action. 
This section is devoted to: Recognizing HSE risks 
and assessing them for every action, service or 
production and also developing risk lowering steps. 
Company must have practical methods to 
systematically identify risks and their effects and 
equipment needed in risks. Identification range must 
cover all actions from the beginning. Danger 
recognition must include the followings: 

 In designing, building and developing stages 
(capital, activity improvement) 

 In the normal and abnormal situations which 
involve emergency stops, repairing, and 
maintenance 

 Potential incidents and situations which 
follow the following: 

 Sabotaging the monitoring system  
 Human factors including: destruction in 

HSEMS 
 Potential risks and effects of theirs[14] 

5- Planning and operation control 
 This section is devoted to posture of 

planning the activities related to risk 
lowering (through assessment and 
management of risks). This part consists of 
programming for the new and current 
activities and managing the changes and 
developments needed to confront new 
situations. Company should embody HSE 
objectives in long-term programs. These 
programs include: 

 Clarifying the objectives 
 Clarifying the responsibilities in order to 

achieve the objectives in every level 
 Incentive plans and motivating the staff to 

learn about HSE culture 
 Processes in order to recognize good 

individual and group activities related to 
HSE 

 Assessment and pursuit mechanisms[8] 
6- Execution and perpetuity 

This section explains about how the activities 
should be executed and continued. Tasks and 
activities must be clear before planning step. These 
activities in every level are as following 

 Improving guideline objectives and planning 
senior section's activities ni accordance with 
HSE policies 

 Providing and constituting procedures must 
be done by management and leadership 

Management must be responsible for developing 
and approving tasks in accordance with procedures. 
Also management must make sure that controlling 
limitations aren’t violated. Stabilizing the processes, 

management must guarantee the adequacy of HSE 
actions 
7- Verification and revision 
1-7 Verification 

First the areas in need of verification should be 
recognized. Verification must include HSEMS and 
its range of action and its accordance with other 
executive actions. Verification must become a part of 
normal monitoring, so organization must consider the 
followings: 

 Labor necessities and the properties of a 
verification team 

 Monitors mustn’t be involved in monitored 
actions in order to have a fair judgment 

 The documentation and monitoring methods 
which could include using questionnaires, 
check lists, interviews or direct observance 

 Accordance or non-accordance of HSEMS 
elements with necessities defined 

 HSEMS's effectiveness in achieving 
executive norms 

2-7 Revision 
Senior management must revise the HSEMS 

regularly in order to make sure that its plans are still 
effective. Revision must include the following but 
shouldn’t be limited to these: 

 Probable needs to change in policy and 
objectives and situations and permanent 
commitment to them 

 Allocation of resources in order to implant 
and maintain HSEMS 

 Places and sites according to risk assessment 
to confront emergencies[14] 

According to the ILO's (international labor 
organization) report researches show emerging risks 
in safety and job hygiene in the world which is 
caused by new technologies. For instance, socio-
psychological problems like job stress and other 
mental malformations, exposure to non-ionized rays 
and age-related diseases in labor which is a new 
challenge for the labor in developed countries. 
Non-official jobs, highly dangerous jobs, temporary 
contracts and immigrant labors are also a challenge 
for ILO. However, child labor was addressed in some 
countries. 

Recent challenges in labor department in the 
world are explosion in oil station in Mexico, survival 
of 33 miners in san hose in Chile which was caused 
by tunnel slump and imprisoned workers for 69 days 
and also unsuccessful efforts to save miners in New 
Zealand, Peru and China….  

Fokoshima's disaster of explosion in nuclear 
plant in Japan which was caused by earthquake and 
Tsunami in March 24th this year caused 3.3 to 5.2 of 
the GDP in Japan to go away.[18] 
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According to the last studies conducted by 
ISSA investments in prevention in safety and job 
hygiene area in all economic institutes shows that the 
minimum rate of the benefits gained by this kind of 
investment equals 2.2 units for each unit of 
investment. It means that for each Rial invested in 
safety and job hygiene 2.2 Rials of capital will return. 
This study shows that in some cases this rate will 
exceed 5 units and also positively affects labor 
motivation, face and situation of the institute and also 
while decreasing problems increases the quality of 
the final production. These studies also show that 
investing on safety instructions by average gives 
away an amount of 4.48 units per each unit of 
investments and investing on PPE (personal 
protection equipment) will return 3.37 per 1 which is 
significant. 

Non-official economy includes a major part 
of labors in developing countries. Unfortunately 
safety and job hygiene regulations are not met in 
these institutes or there is no enforcement for 
effective control of them. 

Immigrant labors play a key role in 
economic growth in countries; nevertheless they are 
one of the challenges facing safety and job hygiene. 
These people are usually deployed in non-official 
jobs and in sub-optimal threesome conditions of 
dirty, dangerous and demeaning (3D). Unofficial 
statistic shows a high rate of job diseases and 
accidents in these labors comparing with local labor. 
For example 15 % of Hispanic workers work in 
construction in the US while 23.5% of mortal 
accidents happen to them which are 1.84 times bigger 
than this rate for non-Hispanic workers.[19] 

One of the other challenges in this 
committee is age-related risks for the labor which in 
practice plays a key role in risk factors among labors. 
Due to the increase in labor and other parties' age, 
this problem must be addressed more carefully. The 
last statistic published by ILO shows that 13% of 
young labor are unemployed and some of them 
inevitably start non-official and 3D jobs which brings 
more risks for them. To control the risk in aged labor, 
governments must consider basic strategies for them. 
Challenges for female labor are the other problem 
addressed by the committee. Skeletal and muscular 
diseases due to carrying load by women in poor 
countries was addressed and governments were 
required to pay more attention to this problem 
especially in non-official jobs. Risks due to entering 
chemicals and new technologies are a new big worry 
for the labor. New pesticides, diesel fumes, chemical 
mixtures, new solvents etc. for instance makes it 
important for the governments to study this field. 
In the new technologies it has been estimated that by 
2020 around 20% of all productions in the world 

would be produced by Nano technology (Nano 
equals 1000000000-1 meter or 80000-1 the width of 
human hair). Due to lack of knowledge about the 
risks related to Nano technologies the evaluation of 
these effects is impossible and needs extended 
research which ILO required governments to 
conduct. Another challenge addressed by ILO is the 
effects of green jobs in some countries. Workers 
involved in working above 80 meters of height in 
wind plants are exposed to the risk and according to 
the reports made by European risk control center by 
2020 due to expansion of these jobs these risks will 
grow so that they need more and more monitoring 
and control. 

Of matters mentioned in the congress we 
could name developing safety and job hygiene 
standards in the members of ILO which was 
expressed by their publications. For instance while 
only 13 countries accepted convention of 155 after a 
decade, in the second decade this amount reached to 
34 countries and in the next decade it grew to 57 
countries which is a good growth. Also accepting the 
convention of 187 was accentuated so that it was said 
that improving the frameworks of the safety and job 
hygiene systematically could be easily achieved by 
planning and strategic leadership. For this end, 
countries are now able to use consulting and 
technical services for these kinds of plans. Also 
according to the convention of 187, safety and job 
hygiene systems must be installed by the members of 
ILO through cooperation to improve safety and job 
hygiene culture. Some countries like Russia and 
Qazaqestan have used these systems through their 
own standards and with the help of ILO and others 
did this by the help of regional ILO offices. In Russia 
some safety and job hygiene systems are monitored 
by ILO for as much as 5 years which is interesting. 
According to the ILO's report 98 % of the accidents 
are preventable. Statistics show 20 % and 62 % 
decrease in accidents in the last 20 years for Japan 
and Finland respectively. Major factor in this 
decrease is the change in workplace conditions for 
dangerous to safe. 

The main purpose of HSEMS in HSE 
culture is to improve effectiveness and profitability. 
Aside from these goals followings could be 
considered as other goals: 
1. To gain some information about organizations' 
status and to find deviations in their safety and job 
hygiene policies. 
2. To recognize and evaluate the risks and effectively 
lower them. 
3. To establish commitment through different 
organizational levels and necessitate the 
establishment of HSE culture to success 
4. to lower direct and indirect losses due to accidents. 
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5. To respect human rights 
6. To maintain and improve the health level in the 
society 
7. to lower cost and increase effectiveness 
8. To protect the environment and move toward 
stable development 

The main purpose of this study is to develop 
a method for improvement of HSE culture through 
evaluating the elements of HSEMS in HSE culture in 
order to improve effectiveness in Arvandan Gas and 
Oil Company. 
3. Background of the study in Iran  

First official start in safety and job hygiene 
regulations in Iran was started 1325 by the time of 
which labor and social affairs ministry started to 
work. In 1328 these regulations approved as laws 
according to which Auditing Department was in 
charge of monitoring safety and job hygiene. This 
situation went on until 1362 after various meetings 
by experts and taking the agreement from labor and 
social affairs ministry the monitoring task was 
charged by health ministry in order to prevent 
parallelization and higher quality of services. For this 
task first professional health office was developed 
then it changed to professional health department. 
Professional health department at that time was in 
charge of improving the health of labor in different 
professions. After approving a law in Aban 1369 and 
according to the 85th article of this law health, cure 
and medical educations ministry was put in charge of 
monitoring health problems of the labor and the 
workplace. Currently this task is being executed by 
"workplace health center" of health, cure and medical 
educations ministry and safety and health research 
and instruction center in labor ministry is a reference 
for instructions and consultation. 

Researches, conducted on behavioral sciences 
use T test for determining the desirability level which 
in methodology uses Likert's 5 scale questionnaires 
to measure agreement level in individuals. Using 
single sample T test, and setting the average on 3, 
recognition, understanding and satisfaction is 
measured in individuals. 

Ali Asghar khani et al did a study to set an index 
for customer satisfactory in Iran. To measure 
understanding and the idea of examinees a 5-scale 
Likert questionnaire was used and to analyze that 
data and to test statistical hypothesis descriptive 
statistic like mean and deductive statistic like single 
sample T tests were use. The average of the answers 
is related to the satisfaction of the customers which 
approves or rejects the hypothesis with a reliability of 
95% and the sig. 
4. The background of the study in abroad 

The first regulations related to recompense due 
to physical injuries were established in middle 

centuries and the middle ages. Around 1834 English 
foreign sailing and log office was developed and 
established safety and risk analysis concepts. In 1877 
in Massachusetts laws were established related to 
machine maintenance and also some laws for 
employer's responsibility. At the end of the 19th 
century boilers' explosion made American 
mechanical engineers committee to develop 
regulation for safety of the boilers' containers. At the 
beginning of the 1911 in the US safety group and in 
1913 national safety association were developed. In 
1920 private section started to think about safety 
plans. In the first years of 1930s in the US prevention 
plans were designed. At the end of this decade 
national standards' institute of America published 
hundreds of booklets for industrial instructions. 
However, the main core of the safety plans form 
between 1950 and 1960 with the military nuclear 
plans[8]. In 1912 with the first meeting of 
metallization experts' institution, safety was 
addressed as a scientific phenomenon for the first 
time and after 1940 safety concepts were used in 
America. System safety is the process of using 
managerial and technical skills to recognize and 
control risks systematically during a project, plan or 
activity. So, safety could be addressed to as a 
systematic plan which recognizes and controls risks 
before they happen. But this was only for improving 
engineering skills and had nothing to do with 
equipment safety or human resources safety which is 
one of the most important factors in any accident. 
Therefore, in the process of decreasing risks 
managerial systems were born amongst which 
HSEMS tries to improve safety, health and 
environment culture through emphasizing on 
leadership and commitment, strategic policies and 
goals, documentation and organization of resources 
(organizational structure and responsibilities, 
financial resources, qualification and instruction, 
contractors, communications, documentation), risk 
assessment and management, planning (integration of 
the assets), performing and continuum, auditing and 
revision. Studying HSE culture first was conducted in 
1980 and after Chernobyl disaster in 1986 it began to 
establish. Studies on big accidents like Chernobyl 
and Piper alpha showed that despite using all 
engineering factors and high level of protection, in 
big industries there is still a potential for dangers. 
The interesting part is that these dangers don’t 
happen as a result of an individual mistake but a 
malformed behavioral culture. Although a number of 
factors are important in developing an HSE culture 
but results of the studies show that management is 
the most important part in HSE culture. Actually 
results of values, motives and behavioral patterns 
which show and determine commitment to HSE, 
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form HSE culture. Generally HSE culture is an 
important factor for the industries and organizations. 
For example safety culture and behaviors in 
industries like chemical, construction, and shipping is 
of a great importance. HSE culture is an anticipator 
of injuries and job accidents in gas and oil 
companies. Results show that although HSE culture 
is not the only factor in safety, it plays a key role in 
motivating the workers to show safe behaviors. 
Studies on the reasons of accidents show that 85% of 
accidents are due to an unsafe behavior and for each 
accident 331 unsafe behaviors have happened. For a 
better understanding of HSE culture, understanding 
organizational concepts is necessary.[11] 

In 2000 Copper named HSE in relation with 
organizational culture and said that safety culture is a 
subset of the organizational culture. Also HSE 
culture is a general subset of organizations which is 
highly affected by internal events and these effects 
are interactive so that safety affects internal events 
too. Emergence of social organizations and their 
incremental growth is one of the obvious 
characteristics of the civilizations so that considering 
timely and location problems, special needs and traits 
causes social organization to grow daily. Clearly 
every organization needs a kind of management in 
accordance with its needs to achieve its goals. 
Dangerous behaviors happen in relation with views, 
behaviors and cultures.[14] 
5-Methodology 

Form objective aspect this study can be 
categorized as: historical, descriptive and 
experimental. Also by its very nature it is: 
fundamental, theoretical and practical. As current 
study tries to improve practical knowledge in a 
certain area (organizational performance and 
happiness), in other words it's practical, this study is 
a practical type, and it's a descriptive type 
considering data gathering method and in descriptive 
type it can be categorized as padding because the 
main objective is to understand the best work 
situation in order to gain competitive advantages. 
5-1-Hypotheses: 

1) Between commitment and leadership and 
other Elements of HSE-Ms there is a 
significant relationship. 

2) Between Policy and strategic objectives and 
other Elements of HSE-Ms there is a 
significant relationship. 

3) Between Resource allocation and 
documentation and other Elements of HSE-
Ms there is a significant relationship. 

4) Between Risk management and risk 
assessment and other Elements of HSE-Ms 
there is a significant relationship. 

5) Between Planning and other Elements of 
HSE-Ms there is a significant relationship. 

6) Between Execution and perpetuity and other 
Elements of HSE-Ms there is a significant 
relationship. 

7) Between Verification and revision and other 
Elements of HSE-Ms there is a significant 
relationship. 

6-Population and sampling 
Topic territory: since the HSE matter is 

important both in private and governmental section, 
this study could be used in all organizations. All the 
organizations that share a property are a population. 
The population is all the staff  in Arvandan Oil and 
Gas Company. The locality: this study was a case 
study in Arvandan Oil and Gas Company. The time 
territory: this study was conducted in 90-91. 175 
people were chosen out of 320 according to the 
Morgan's table so that their staff number and names 
were taken and 175 people were chosen randomly. 
Questionnaires were distributed and 160 were 
completed properly by staff with different college 
degrees. The questions were about automation 
system governing the organization. 
7-Reliability 

One of the most important properties of 
measurement tools is reliability. Reliability shows the 
stability and consistency of the concept in question 
and helps users to judge the measurements. 
Reliability implies the extent to which the 
measurement tool results the same in the same 
situation. Cronbach's alpha is the most commonly 
used tool to assess the reliability. 

Cronbach's alpha is weak below 0.6, 
acceptable on 0.7 and good above 0.8. The more it's 
closer to 1 the better it is (Danaeefard 1383, p489-
490). Cronbach's alpha for a questionnaire is 
calculated by SPSS software. 

According to the table below the Cronbach's 
alpha is 0.971 which is above 0.7 so it's acceptable. 

 
Table1: Reliability Statistics 

Cronbach's Alpha N of Items 

.871  63 

8- Analysis of the data form questionnaire  
To analyze the hypotheses, H0 and H1 

hypotheses are used which are stated as below:  
H0: Between commitment and leadership and other 
Elements of HSE-Ms there is a significant 
relationship.  
H1: Between commitment and leadership and other 
Elements of HSE-Ms there is not a significant 
relationship.  
Analyzing hypothesis no.1  
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This study is done by Pearson Correlation 
test. If sig is below 0.05 between commitment and 
leadership and other Elements of HSE-Ms there is a 
significant relationship. . If sig is above 0.05 between 
commitment and leadership and other Elements of 
HSE-Ms there is not a significant relationship. In the 
table (2) in end of article the Pearson Correlation for 
HSEMS elements are calculated by SPSS software. 
See table2. 

The correlation between commitment and 
leadership with other factors is shown in the table 
below. Sig test for all the elements is zero or below 
0.05 which shows that there is meaningful correlation 
between this dimension and others and Hypothesis is 
confirmed. See table3. 
Analyzing hypothesis no.2 

The correlation between policy and strategic 
objectives with other factors is shown in the table 
below. Sig test for all the elements is zero or below 
0.05 which shows that there is meaningful correlation 
between this dimension and others and Hypothesis is 
confirmed. See table4. 
Analyzing hypothesis no.3 

The correlation between Organization, 
resources and documentation with other factors is 
shown in the table below. Sig test for all the elements 
is zero or below 0.05 which shows that there is 
meaningful correlation between this dimension and 
other and Hypothesis is confirmed. See table5. 
Analyzing hypothesis no.4 

The correlation between sources and risk 
management with other factors is shown in the table 
below. Sig test for all the elements is zero or below 
0.05 which shows that there is meaningful correlation 
between this dimension and others and Hypothesis is 
confirmed. See table6. 
Analyzing hypothesis no.5 

The correlation between planning with other 
factors is shown in the table below. Sig test for all the 
elements is zero or below 0.05 which shows that 
there is meaningful correlation between this 
dimension and others and Hypothesis is confirmed. 
See table 7. 
Analyzing hypothesis no.6 

The correlation between implementation and 
monitoring with other factors is shown in the table 
below. Sig test for all the elements is zero or below 
0.05 which shows that there is meaningful correlation 
between this dimension and others and Hypothesis is 
confirmed. See table8. 
Analyzing hypothesis no.7 

The correlation between evaluation and 
review with other factors is shown in the table below. 
Sig test for all the elements is zero or below 0.05 
which shows that there is meaningful correlation 

between this dimension and others and Hypothesis is 
confirmed. See table9. 
Results 

Oil industry as a key industry in the country. 
The industry needs a strong military and the 
identification, assessment and control of hazards. The 
oil companies need to put some strategies in the form 
of SWOT Matrix. Organizations can use this strategy 
to try to gain competitive advantage and You can use 
the strengths to exploit opportunities.You should 
Destroyed weaknesses by opportunities and Use 
strengths to avoid threats as well. We can minimize 
weaknesses and can be avoided from threats. See 
table 10. 

HSE professionals need to understand that a 
cumbersome overprotective procedure is as bad, if 
not worse, than a procedure that falls short of 
providing the necessary level of protection. 

Inaccuracy or inadequacies of procedures 
commonly result from lack of knowledge of HSE 
industry and regulatory standards. For example, when 
developing an environmental impact assessment 
procedure, it is critical to be aware of EPA 
requirements. Similarly, it would be useful to learn of 
OSHA Standard 1904 when preparing a procedure on 
Incident Reporting and Investigation. 

Invalid procedures are impractical. They 
tend to have provisions or requirements that are 
difficult to implement by responsible parties. For 
example, a permit to work procedure that requires an 
operator to do preparatory activities for radiography 
work or conduct gas testing may not be realistic, in 
light of the operator's current level of competency. 
There are several reasons for selecting these 
standards as models for the Company: 

 The standards ensure that performance of the 
HSEMS improves over time – continual 
improvement.  

 The ISO 14001 Standard for Environmental 
Management Systems is an accepted international 
Standard for Environment Management Systems. 

 The OHS AS 18002:2000 Occupational Health and 
Safety Management Systems is an accepted 
international standard for Occupational Health and 
Safety Management Systems. 

 The OGP Management System model is a 
standard for International Oil and Gas Exploration 
companies. 

 The API (American Petroleum Institute) Model 
HSEMS is a voluntary tool for companies interested 
in developing an HSEMS or enhancing an existing 
one and is widely used within the Petroleum industry.  

 The standards are consistent with the key elements 
found in most management system models. 
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Table2: Pearson Correlation between Elements of HSE-Ms 

  

C
om

m
it

m
en

t 
an

d 
le

ad
er

sh
ip

 

po
li

cy
 a

nd
 

st
ra

te
gi

c 
ob

je
ct

iv
es

 re
so

ur
ce

s 
&

 
do

cu
m

en
ta

ti
on

 so
ur

ce
s 

an
d 

ri
sk

 
m

an
ag

em
en

t
 

pl
an

ni
ng

 

im
pl

em
en

ta
ti

on
 

an
d

 m
on

it
or

in
g

 

ev
al

ua
ti

on
 a

nd
 

re
vi

ew
 

H
S

E
 

Commitment and 
leadership 

Pearson 
Correlation 

1 /677**0 /769**0 /642**0 /517**0 /473**0 /673**0 /827**0 

Sig 0 0 0 0 0 0 0 0 
N 160 160 160 159 160 160 160 159 

policy and 
strategic 

objectives 

Pearson 
Correlation 

/677**0 1 /697**0 /515**0 /430**0 /503**0 /638**0 /757**0 

Sig  دو
 0 0 0 0 0 0 0 0 دامنھ

N 160 160 160 159 160 160 160 159 

resources & 
documentation 

Pearson 
Correlation 

/769**0 /697**0 1 /781**0 /731**0 /641**0 /783**0 /928**0 

Sig 0 0 0 0 0 0 0 0 
N 160 160 160 159 160 160 160 159 

sources and risk 
management 

Pearson 
Correlation 

/642**0 /515**0 /781**0 1 /738**0 /539**0 /698**0 /855**0 

Sig 0 0 0 0 0 0 0 0 
N 159 159 159 159 159 159 159 159 

planning 

Pearson 
Correlation 

/517**0 /430**0 /731**0 /738** 1 /610**0 /656**0 /809**0 

Sig 0 0 0 0 0 0 0 0 
N 160 160 160 159 160 160 160 159 

implementation 
and monitoring 

Pearson 
Correlation 

/473**0 /503**0 /641**0 /539**0 /610**0 1 /706**0 /756**0 

Sig 0 0 0 0 0 0 0 0 
N 160 160 160 159 160 160 160 159 

evaluation and 
review 

Pearson 
Correlation 

/673**0 /638**0 /783**0 /698**0 /656**0 /706**0 1 /881**0 

Sig 0 0 0 0 0 0 0 0 
N 160 160 160 159 160 160 160 159 

HSE 

Pearson 
Correlation 

/827**0 /757**0 /928**0 /855**0 /809**0 /756**0 /881**0 1 

Sig 0 0 0 0 0 0 0 0 
N 159 159 159 159 159 159 159 159 

 
     Table 3: Pearson Correlation between commitment and leadership and other Elements of HSE-Ms 
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        Table 4: Pearson Correlation between policy and strategic objectives and other Elements of HSE-Ms 
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        Table 5: Pearson Correlation between Organization, resources and documentation and other Elements of HSE-
Ms 
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        Table 6: Pearson Correlation between sources and risk management and other Elements of HSE-Ms 
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        Table 7: Pearson Correlation between planning and other Elements of HSE-Ms 
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        Table 8: Pearson Correlation between implementation and monitoring and other Elements of HSE-Ms 
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        Table 9: Pearson Correlation between evaluation and review and other Elements of HSE-Ms 
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Table 10: SWOT Matrix for HSE 

Weaknesses Strengths 
HSE 

strategies 
Paper and recorded in order to attract domestic and foreign 
academic circles about the importance of research and 
innovation management 

National Conference on HSE 

Opportunity 
Creating change management committee on foreign models Held annually in the Internal Audit 

 ----------- 
HSE personnel deployed for specialized 
training by foreign companies 

Create a program for managing corporate meetings attended 
by all staff 

Perform maneuvers during a period of disaster 
preparedness 

Threat 
Using local knowledge and national companies to supply 
goods and parts required 

Periodic meetings with government and military 
environment for interaction and exchange of 
information 

 ----------- 
Legal capacity to deal with complaints from 
stakeholders 

 
Suggestions 

Regarding the fact that stuff with the 
education level of bachelor or higher are young and 
also the newest technology in designing discovery, 
exploitation and production in Arvandan Gas and Oil 
Company we suggest that: 
1. Start a research center in different fields including 
HSE 
2. Throw monthly meetings with stuff and managers 
3. Set strategies to instruct the stuff who are replaced 
or promoted 
4. Teach and announce HSE instructions to mayors 
through in-place instruction and in media in the cities 

in the vicinity of installations to ensure that nobody 
violates the limits of those installations 
5. Centralizing the stuff or  
6. Increase the quality of accommodations for the 
stuff's families   
7. Senior managers should pay attention to HSE 
8. Allocate financial resources for HSE 
9. Support commands and critiques system for HSE 
10. Develop goals related to HSE and update them     
11. Clarify the tasks in emergencies 
12. Management must pay attention to safety health 
and environment matters 
13. Initial education for the stuff 
14. Developing and executing safety instructions 
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15. A suitable hiring and choosing process must be 
chosen for the stuff 
16. Recognize and assess the risk 
17. Effective monitoring for HSE performances for 
contractors 
18. Analyze and find the causes of the accidents 
19. Control and lower the risks 
20. Apply HSE to purchase, installation and 
development phase 
21. A good change management 
22. Do maneuvers and analyses of them 
23. Auditing and assessing HSE 
24. Showing interest in improvement without 
accidents by the management 
25. Use qualified stuff in HSE system 
26. Measure and check contaminators  
27. Record and pursue adjustments  
28. Prevention through HSE in actions 

Regarding the results, there is a significant 
correlation between HSEMS and HSE culture. Also 
there is an interactional correlation between ORD 
and revision and review which shows the importance 
of resource allocation and organization HSE and 
reviewing the system in order to improve the 
Resourcesstem continuously. 
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Abstract : in 1991, A. D. Gunawardena et al. proposed the modified Gauss-Seidel (MGS) method for solving 
the linear system with the preconditioned  =  퐼 + 푆. The preconditioning Effect is not observed on the nth row. 
In the present paper, we suggest a new precondition. We get the convergence and comparison theorems for the 
proposed method. Numerical examples also given. 
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1- Introduction: 
We consider the following preconditioned linear 
system. 

푃퐴푋 =  푃푏,                                                                     
(1.1) 

where A = (푎푖 , 푗) × ∈ ×  is a known non singular 
M-matrix, 푃 ∈ 푅 × , called the preconditioned, is 
non singular, 푏 ∈ 푅(퐴) is known and 푋 ∈ 푅 ×  is 
unknown, (A) is the range of A. throughout this 
paper, without loss of generality, we always 
assume that the coefficient matrix A has a splitting 
of the form 퐴 =  퐼 –  퐿 –  푈, where is the identity 
matrix, -L and -U are strictly lower triangular and 
strictly upper triangular parts of A, respectively. 

To effectively solve the preconditioned linear 
system (1.1), a variety of preconditioners have 
been proposed by several authors, see [1 − 6] and 
the references there in. Since some preconditioned 
are constructed only from a part of upper triangular 
part of A, the preconditioning effect is not observed 
on the last row of matrix A. For example, the 
preconditioned 푃 = 퐼 + 푆 presented in [1] and 
푃 = 퐼 + 푆  in [7] are formed respectively by 

푆 = 푠 , = −푎 ,  푖 = 1,2, … , 푛 − 1;
표,         푂푡ℎ푒푟 푤푖푠푒

�     

and  

푆 = 푆 , = −푎 , 푘 , 푖 = 1, … , 푛 − 1, 푗 > 푖;
표,                        푂푡ℎ푒푟 푤푖푠푒,

�  

퐾 = 푚푖푛{�푗| �푚푎푥
푗

�푎 , , 푖 < 푛}  

Motivated by their results, in this paper, we 
propose the following  preconditioned: 

푃 = 퐼 + 푆 + 푅                                                     
(1.2)    

where 

(푅 ) , = −푎 , 푘 , 푖 = 푛, 푗 = 퐾 ,
푂,                 푂푡ℎ푒푟 푊푖푠푒

�  

With 퐾 = 푚푖푛{�푗| 푎 , = 푚푎푥 푎 , , 푙 =
1, … , 푛 − 1 } 

For the preconditioned (1.2), the preconditioned 
matrix 

퐴 = (퐼 + 푆 + 푅 )퐴   

Can be split as  

퐴 = 푀 − 푁   
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= 퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸 −
(푈 − 푆 + 푆푈),  

where D and E are respectively the diagonal, 
strictly lower triangular parts of SL, while 퐷 and 퐸 
are the diagonal, strictly lower triangular, the MGS 
iterative matrix is 푇 = 푀 푁 . 

 

2. Preliminaries 

 

For the convenience of the readers, we first give 
some of the notations, definitions and lemmas 
which will be used in what follows.  

For 퐴 = 푎 , , 퐵 = 푏 , ∈ 푅 × ,   we write 
 퐴 ≥ 퐵 if  푎 , ≥ 푏 ,   holds for all 푖, 푗 =
1,2, … , 푛.  퐴 ≥ 푂, called nonnegative, if 푎 , ≥ 푂 
for all 푖, 푗 = 1,2, … , 푛, where O is a 푛 × 푛 zero 
matrix. For the vectors 푎, 푏 ∈ 푅 × , 푎 ≥ 푏 and 
푎 ≥ 표 can be defined in the similar manner. 

퐷푒푓푖푛푖푡푖표푛 2.1([9]).  A matrix A is a L-matrix if 
푎 , > 0,푖 = 1, … , 푛 and 푎 , ≤ 0 for all 푖, 푗 =
1, … , 푛. 푖 ≠ 푗.  A nonsingular L-matrix A is a 
nonsingular M-matrix if 퐴 ≥ 0. 

퐿푒푚푚푎 2.1 ([10]). Let A be a nonnegative 
nonzero matrix. Then 

(a)휌(퐴), the spectral radius of A, is an eigen value; 

(b)A  has a nonnegative eigenvector corresponding 
to 휌(퐴); 

(c) 휌(퐴) is a simple eigen value of A; 

(d) 휌(퐴) increases when any entry of A increases. 

퐷푒푓푖푛푖푡푖표푛 2.2. Let A be a real matrix. Then, 
퐴 = 푀 − 푁 is called a splitting of A if M is a 
nonsingular matrix. The splitting is called 

(a)regular if 푀 ≥ 0 and  푁 ≥ 0[10]; 

(b)weak regular if 푀 ≥ 0 and 푀 푁 ≥ 0[11]; 

(c)nonnegative if 푀 푁 ≥ 0[12]. 

(d)M-splitting if M is a nonsingular M-,matrix and 
푁 ≥ 0[13]. 

퐷푒푓푖푛푖푡푖표푛 2.3 ([8)].We call 퐴 = 푀 − 푁 the 
Gauss-Seidel splitting of A, if 푀 = (퐼 − 퐿) is 
nonsingular and  푁 = 푉. In addition, the splitting is 
called 

(a)Gauss-Seidel convergent if 휌(푀 푁) < 1; 

(b)Gauss-Seidel regular if 푀 = (퐼 − 퐿) ≥ 0 
and 푁 = 푈 ≥ 0. 

퐿푒푚푚푎2.2([14)].Let 퐴 = 푀 − 푁 Be an M-
Splitting Of A. Then 휌(푀 푁) < 1 if and if A is a 
nonsingular M-matrix. 

퐿푒푚푚푎2.3([15]).Let 퐴 and 퐵 be 푛 × 푛 matrices. 
Then 퐴퐵 and 퐵퐴 have the same eigenvalues, 
counting multiplicity. 

퐿푒푚푚푎2.4([16)].Let A be a nonsingular M-
matrix, and let 퐴 = 푀 − 푁 = 푀 − 푁   be two 
convergent splitting, the first one weak regular and 
the second one regular. If  푀 ≥ 푀 , then 
휌(푀 푁 ≤ 휌(푀 푁 ) < 1. 

 

3. Convergence And Comparison Theorems 

We begin this section with a lemma given in [7].  

For the preconditioned  푃 = 퐼 + 푆, the 
Preconditioned Matrix 퐴 = (퐼 + 푆)퐴 can be 
written as  

퐴 = 푀 − 푁 = (퐼 − 퐷 − 퐿 − 퐸) − (푈 − 푆 +
푆푈).    

In which D and E are defined as in section1. If 
푎 , 푎 , ≠ 1(푖 = 1,2, … , 푛 − 1), then the MGS 
iterative matrix 푇  for 퐴  can be defined by 
푇 = 푀 푁 = (퐼 − 퐷 − 퐿 − 퐸) (푈 − 푆 + 푆푈)as 
(퐼 − 퐷 − 퐿 − 퐸)  exists. In this case there is the 
following result: 

퐿푒푚푚푎 3.1 ([7]). Let 퐴 = 퐼 − 퐿 − 푈 be a 
nonsingular M-matrix. Assume that 푂 ≤
푎 , 푎 , < 1,1 ≤ 푖 ≤ 푛 − 1, then 퐴 = 푀 − 푁  
is regular and Gauss-Seidel convergent. 

푇ℎ푒표푟푒푚 3.2. Let A be a nonsingular M-matrix. 
Assume that 푂 ≤ 푎 , 푎 , < 1,1 ≤ 푖 ≤ 푛 − 1 
and 푂 ≤ 푎  , 푎 , < 1, 푘 = 1, … , 푛 − 1, then 
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퐴 = 푀 − 푁  regular and Gauss-Seidel 
convergent splitting. 

푃푟표표푓. We observe that when 푂 ≤ 푎 , 푎 , <
1,1 ≤ 푖 ≤ 푛 − 1 and 푂 ≤ 푎  , 푎 , < 1, 푘 =
1, … , 푛 − 1, the diagonal elements of 퐴  are 
positive and 푀  exists. It is known that (see [11]) 
an L-matrix A is a non singular M-matrix if and 
only if there exists a positive vector 푦 such that  
> 표. By taking such, the fact that 퐼 + 푆 + 푅 ≥
0 implies 퐴 푦 = (퐼 + 푆 + 푅 )퐴 > 0. 
Consequently, the L-matrix 퐴  is a nonsingular M-
matrix, which means 퐴 ≥ 0. 

We note that 퐿 − 푅 + 퐸 + 퐸 ≥ 0 since 
퐿 ≥ 푅 ≥ 0. 

When 0 ≤ 푎 , 푎 , < 1,1 ≤ 푖 ≤ 푛 − 1 and 
0 ≤ 푎 , 푎 , < 1, 푘 = 1, … , 푛 − 1, we have 

퐷 + 퐷 < 퐼, so that (퐼 − 퐷 − 퐷) ≥ 0. Hence,  

푀 = [ 퐼 − 퐷 − 퐷 − 퐿 − 푅 + 퐸 + 퐸 ]  

= [퐼 − (퐼 − 퐷 − 퐷) 퐿 − 푅 + 퐸 +

퐸)] 퐼 − 퐷 − 퐷   

= [퐼 + (퐼 − 퐷 − 퐷) 퐿 − 푅 + 퐸 + 퐸 +

[ 퐼 − 퐷 − 퐷 퐿 − 푅 + 퐸 + 퐸 ] + ⋯  

+[(퐼 − 퐷 − 퐷) 퐿 − 푅 + 퐸 + 퐸 }(퐼 −
퐷 − 퐷)   

≥ 0  

On the other hand, it is to see that 푁 = 푈 − 푆 +
푆푈 ≥ 푂 since 푈 ≥ 푆 and 푆푈 ≥ 0. Therefore, 
퐴 = 푀 − 푁  is a regular and Gauss-Seidel 
convergent splitting by definition 2.3 and 
lemma2.2.  

For the splitting 퐴 = 퐼 − 퐿 − 푈  of matrix A, the 
iteration matrix of the classical Gauss-Seidel 
method for A is 푇 = (퐼 − 퐿) 푈. Comparing 휌(푇) 
with 휌(푇 ), the spectral radius of the MGS with 
the preconditioned푃 = 퐼 + 푆 + 푅  , we have 
the following comparison theorem: 

푇ℎ푒표푟푒푚 3.3. Let A be a nonsingular M-matrix. 
Then under the assumptions of theorem3.2, we 
have 휌(푇 ) ≤ 휌(푇) < 1. 

푃푟표표푓. For 푀 = 퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸 
and 푁 = 푈 − 푆 + 푆푈, by theorem 3.2, we know 
that 퐴 = 푃 퐴 = 푀 − 푁  is a Gauss-Seidel 
convergent splitting. Since A is a nonsingular, the 
classic Gauss-Seidel splitting  퐴 = (퐼 − 퐿) − 푈  of 
퐴  is clearly regular and convergent. 

To compare 휌(푇 ) with 휌(푇), we consider the 
following splitting of 퐴: 

퐴 = (퐼 + 푆 + 푅 ) 푀 − (퐼 + 푆 + 푅 ) 푁   

If we take 푀 = (퐼 + 푆 + 푅 ) 푀 and 
푁 = (퐼 + 푆 + 푅 ) 푁 , then 휌(푀 푁 ) < 1 
since 푀 푁 = 푀 푁 . 

Also note that  

푀 = (퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸) (퐼 +
푆 + 푅 )  

≥ (퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸)   

= [퐼 − (퐼 − 퐷 − 퐷) 퐿 − 푅 + 퐸 + 퐸 ] (퐼 −
퐷 − 퐷)   

≥ [퐼 − (퐼 − 퐷 − 퐷) 퐿 − 푅 + 퐸 + 퐸 ]   

≥ (퐼 − 퐿) , 

It follows from lemma 2.4 that 휌(푀 푁 ) ≤
휌(푀 푁) < 1.  

Hence휌(푀 푁 ) ≤ 휌(푀 푁) < 1, 푖. 푒. , 휌(푇 ) ≤
휌(푇) < 1. 

Next, we give a comparison theorem between the 
MGS methods with the preconditioners 푃  and 푃  
respectively. 

푇ℎ푒표푟푒푚 3.4. Let A be a nonsingular M-matrix. 
Then under the assumptions of theorem 3.2 and 
푎 ,푗 ≤ 푎 , 푛 푎 , 푗, 1 ≤ 푛 − 1, we have휌(푇 ) ≤
휌(푇 ) < 1. 

푃푟표표푓. For the matrices 푀 ,푀 ,푁  and 푁  in the 
splitting of matrices 푃 퐴 = 푀 − 푁  and 푃 퐴 =
푀 − 푁 , they can be expressed in the partitioned 
forms as follows:  

푀 = 퐼 − 퐷 − 퐿 − 퐸 = 푀 0
푈 1

, 

푀 = 퐼 − 퐷 − 퐿 − 퐸 + 푅 − 퐷 − 퐸, 
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푀 = 푀 + 푅 × 퐴 = 푀 0
푉 푈 , 

푁 = 푁 = 푁 푊
0 0

, 

where 

푀 = 푚 , , 푚 , =
0,1 ≤ 푖 ≤ 푗 ≤ 푛 − 1

1 − 푎 , 푎 , , 푖 = 푗,
푎 , − 푎 , 푎 , , 푗 < 푖 ≤ 푛 − 1,

�  

푈 = 푎 , , … , 푎 , ,  

푉 = (푉 , … , 푉 ), 푉 = 푎 , − 푎 , 푎 , (1 ≤
푗 ≤ 푛 − 1),  

푉 = 1 − 푎 , 푎 , ,  

푊 = (푊 , … , 푊 ) , 푊 =
−푎 , + 푎 , 푎 , (1 ≤ 퐼 ≤ 푛 − 1),  

and 푁 ≥ 0 is an (푛 − 1) × (푛 − 1) strictly upper 
triangular matrix. 

Direct computation yields 

푀 = 푀 0
푈 푀 1

 and 

푀 = 푀 0
−푉 푉 푀 푉 . 

Therefore, 

푁 푀 = 푇 푊
0 0

≥ 0  

and 

푁 푀 = 푇 푈 푊
0 0

≥ 0  

where 푇 = 푁푀 − 푊푢 푀  and 푇 = 푁푀 −
푊푉 푉 푀 .  

Obviously, 휌(푁 푀 ) = 휌(푇 ) and 휌(푁 푀 ) =
휌(푇 ). 

By simple computation, we know 푇 ≤ 푇   that 
under the assumption 푎 , ≤ 푎 , 푎 , , 1 ≤ 푗 ≤
푛 − 1. Hence by lemma 2.1, we have 

휌(푁 푀 ) = 휌(푇 ) ≤ 휌 푇 = 휌(푁 푀 )  

Therefore, by lemma 2.3, we immediately know 
that which means that 휌(푇 ) ≤ 휌(푇 ). 

 

4. Numerical Examples 

 

In this part, we give some examples to illustrate the 
theory in section3. 

퐸푥푎푚푝푙푒 4.1.Let us consider the matrix A of 
(1.1), given by  

퐴 =
   .    .    .    .

.        .    .    .

.    .        .    .

.    .    .        .

.    .    .    .     

 . 

We have 휌(푇 ) = 0.3114 and 휌(푇 ) = 0.3384. 
Clearly, 휌(푇 ) < 휌(푇 ) holds. 

퐸푥푎푚푝푙푒 4.2. Let the coefficient matrix A of (1.1) 
be given by  

퐴 =    .    .    
.        .   
.    .        

.  

We have 휌(푇 ) = 0.29167 < 휌(푇 ) = 0.44763  
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1. Introduction 

Art education plays an important role in forming 
an individual’s personality. Alhilah (2002) and 
Shawqi (2007) state that together with other subjects, 
art helps an individual build character and develop a 
complete personality. In art, children, adolescents and 
adults can find an outlet for their emotions, a means 
of expressing hopes, wishes and ideas, and of forming 
their future personalities (Alhilah, 2002; Shawqi, 
2007). Art education aims to explore an individual’s 
creative abilities and provide an atmosphere 
conducive to the learning, allowing learners to relax, 
set aside their worries and practise their activities 
freely (Jody, 1997; Alhilah, 2002). 

The independent variable in this study is the 
wall display, while the dependent variables are risk 
taking, creative thinking and critical thinking. The 
link between the dependent variables is ‘ideas’: 
creative thinking is about the expansion of ideas, 
critical thinking is about the evaluation of ideas, and 
risk taking is about testing and practising ideas and 
having the courage to share and defend ones ideas in 
the face of potential criticism. 

Before describing the systemic context of the 
supposed influences of the wall displays, I will first 
define some key terms. 

Learning environment: here this includes any 
element of the art classroom environment that may 
affect student behaviour. Hiemstra (1991:8) defines 
the learning environment as ‘all of the physical 
surroundings, psychological or emotional conditions, 
and social or cultural influences affecting the growth 
and development of [a person] engaged in an 
educational enterprise’. 

Risk-taking behaviour: this may be defined as 
taking a chance or doing something although the 

outcome may be uncertain (Neihart, 1999). This 
research considers positive risk-taking behaviour as 
students having the confidence to try new things 
during art sessions, which will enhance creative and 
critical thinking. 

Creative thinking: Creativity can be defined in 
many ways, but the one most suited to this research is 
‘the ability to think about something in novel and 
unusual ways and come up with unique solutions to 
problems’ (Santrock, 2004). 

Critical thinking: this is ‘the intellectually 
disciplined process of actively and skilfully 
conceptualising, applying, analysing, synthesising, 
and/or evaluating information gathered from, or 
generated by, observation, experience, reflection, 
reasoning, or communication, as a guide to belief and 
action’ (Scriven & Paul, 2007). 

A carefully planned physical environment 
provides students with additional opportunities to 
explore and experiment, and can support them in 
managing their own behaviour (McLeod et al., 2003). 
As part of the physical surroundings, decoration plays 
a significant role in ensuring a comfortable classroom 
environment (Sommer and Olsen, 1980). In order to 
create a positive learning environment, the area 
should be softened through small enhancements, like 
cushioned chairs, book cabinets, adjustable lighting, 
colourful carpets, live plants, pictures and a bulletin 
board; these elements can make the room more 
appealing to students, and increase the level of 
student satisfaction and interaction in the classroom 
(Sommer and Olsen, 1980). 

Learning is a sensory experience, therefore the 
visual displays in a classroom are powerful learning 
tools (McLeod et al., 2003). Human eyes ‘contain 
nearly 70 per cent of the body’s sensory receptors and 
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send millions of signals every second along the optic 
nerves to the visual processing centres of the brain’ 
(Wolfe, 2001). It is therefore not surprising that 
students remember visually presented information 
longer than they remember that which is presented 
verbally (Wolfe, 2001). McLeod et al. (2003) state as 
important elements of a visual display the various 
ways of presenting and updating information, and its 
relation to the subject curriculum.  

The display of students’ work can improve the 
classroom atmosphere as it motivates student and 
encourages them to take pride in their work; it is 
important to display a representative range of 
students’ work and not only the highest achievers 
(Muijs & Reynolds, 2005). A balance of stimulation 
and organisation in the art classroom environment is 
required for students to work well, and a brightly 
coloured classroom with abundant stimuli, including 
the artwork of artists and students, serves to broaden 
the students’ minds. An aesthetically pleasing 
workspace will encourage students to take pride in 
their personal work area, whereas an overcrowded art 
classroom may negatively influence students’ 
thinking and limit the development of their ideas 
(Ruscoe, 2008). 
2. Material and Methods 

To explore alterations in art classrooms that 
might encourage risk-taking behaviour among 
students and help in the development of their creative 
and critical thinking processes, I investigated a 
number of girls’ intermediate Manuscript schools in 
Saudi Arabia using a qualitative and quantitative 
approach to explore the environment and identify 
relevant factors. The study sample was selected from 
both state and private schools in the city of Jeddah, 
one of the largest educational areas in Saudi Arabia in 
terms of the numbers of students and schools 
(Ministry of Education, 2010), where state school 
classes have thirty students and private school classes 
have fifteen. To better determine the influence 
exerted by each manipulation, the selected students 
were of the same academic level, and were 
completing the same tasks.  

The primary research comprised of two main 
stages. The first stage involved the examination of the 
art classroom environment by observing students, 
teachers and student-teacher interaction in the 
classroom, as well as interviewing the art teachers and 
some students. A Likert-type questionnaire was then 
distributed to all students. I observed and analysed the 
effects of existing art classroom layouts on student 
practices and explored ways in which the art 
classroom environment might affect students’ risk-
taking behaviour and thereby the development of 
creative and critical thinking. 

In the second stage I identified the important 
variable factors, including the wall displays, in the art 
classroom environment, and the observations and 
questionnaires were repeated after implementing 
changes in the wall displays. Initially the art 
classrooms in the sample tended to be either relatively 
bare, with very few or no creative wall displays, or 
cluttered and disorganised, presenting both new and 
old student artwork. To try and effect a positive 
change in the learning environment, attractive wall 
displays of current student artwork were created in all 
cases. 

Using the data collected from the pre- and post-
implementation questionnaires, two sets of aggregate 
scores were recorded. Statistical analysis was then 
conducted using the Statistical Package for the Social 
Sciences (SPSS) software. The data were subjected to 
a non-parametric Wilcoxon signed ranks statistical 
test with a significance level of five percent and a 
critical region of ±1.96 for a two-tailed test. The 
technique of behaviour mapping was also applied to 
the classroom observations before and after the 
changes were implemented. Marks achieved by the 
students before and after change implementation 
conditions were subjected to a paired samples t-test 
for comparison and this enabled evaluation of the 
influence of the changes on the marks. The washout 
period the pre- and post-implementation datasets was 
three weeks. 
3. Results and Discussion 
Questionnaire 

A Likert-type questionnaire related to wall 
displays was distributed to the students before and 
after the changes were implemented. The students 
were asked to rate their level of agreement with three 
questions, whereby their attitude towards the art 
classroom was determined: 
1. I prefer to take art sessions in our art classroom. 
2. The work display in our classroom inspires me to 

be more creative. 
3. Generally, I find the art classroom supportive of 

trying new things in art tasks. 
Table 1 presents students’ responses to the three 

questions before and after implementation of the wall 
display changes. Their responses are also illustrated 
in Figures 1–3. 

Table 2 presents the output of the ranks data for 
each question. Table 3 shows the test statistics based 
on negative ranks. The Z-values for questions one, 
two and three were −2.041, −4.269 and −2.850, 
respectively, and their P-values were 0.041, 0.000 and 
0.004. Thus, the difference in students’ responses to 
the questions before and after changes were made to 
the wall displays was statistically significant. 

The pre- and post-experiment aggregate scores 
of all the test questions were recorded, and the 
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Wilcoxon signed ranks statistical test was applied to 
them. The output ranks are presented in Table 4, and 
test statistics based on negative ranks are shown in 
Table 5. The Z-values and P-values (−5.426 and 

0.000, respectively) prove that the responses obtained 
after the wall display changes were implemented test 
are significantly different from those compiled before 
the implementation. 

 
Table 1: Responses Pre- and Post-Implementation 

Students’ 
Responses 

Strongly 
Agree 

Agree 
Neither 
Agree nor 
Disagree 

Disagree 
Strongly 
Disagree 

Total 

 Score (%) Score (%) Score (%) Score (%) Score (%) Score (%) 

Q1 (Pre) 53 70.7 12 16.0 5 6.7 2 2.7 3 4.0 75 100 

Q1 (Post) 55 73.3 14 18.7 3 4.0 2 2.7 1 1.3 75 100 

Q2 (Pre) 19 25.3 9 12 11 14.7 10 13.3 26 34.7 75 100 

Q2 (Post) 34 45.3 17 22.7 8 10.7 6 8 10 13.3 75 100 

Q3 (Pre) 32 42.7 16 21.3 12 16.0 10 13.3 5 6.7 75 100 

Q3 (Post) 37 49.3 19 25.3 10 13.3 6 8.0 3 4.0 75 100 

 
Table 2: Comparative Descriptive Ranks Output Data for Each Test Question 

  n Mean Rank Sum of Ranks 

Q1 (Pre) – Q1 (Post) 
 

Negative ranks 0 0.00 0.00 

Positive ranks 5 3.00 15.00 

Ties 70   

 Total 75   

Q2 (Pre) – Q2 (Post)  

Negative ranks 0 0.00 0.00 

Positive ranks 23 12.00 276.00 

Ties 52   

 Total 75   

Q3 (Pre) – Q3 (Post)  

Negative ranks 0 0.00 0.00 

Positive ranks 10 5.50 55.00 

Ties 65   

Total 75   

 
Table 3: Comparative Test Statistics Based on Negative Ranks for Each Test Question 

 Q1 (Pre) – Q1 (Post)  Q2 (Pre) – Q2 (Post) Q3 (Pre) – Q3 (Post)  

Z −2.041 −4.269 −2.850 

Asymp. sig. (two-tailed) 0.041 0.000 0.004 

 
Table 4: Comparative Ranks Output Data for All Test Questions 

  n Mean Rank Sum of Ranks 

Total (Pre) – Total (Post)  

Negative ranks 0 0.00 0.00 

Positive Ranks 38 19.50 741.00 

Ties 187   

Total 225   

 
Table 5: Test Statistics Based on Negative Ranks for All Questions 

 Total Pre– Total Post  

Z −5.426 

Asymp. sig. (two-tailed) 0.000 
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Figure 1: Students’ Preferences for Using the Art 
Classroom Pre- and Post-Implementation of Changes 
(Question One) 
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Figure 2: Students’ Assessment of the Work Display 
in Their Art Classrooms Pre- and Post-
Implementation of Changes (Question Two) 
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Figure 3: Students’ Assessment of Whether Their Art 
Classrooms Encourage Them to Try New Things Pre- 
and Post-Implementation of Changes (Question 
Three) 
 
Students’ Marks 

Comparison of marks obtained by the students 
before and after the changes were implemented 
showed that more students engaged in the assigned 
task after the changes were implemented. The levels 
of completed work before and after the changes were 
implemented were compared, and the results showed 
an improvement. 

Table 6 summarises the marks obtained before 
and after the changes were implemented. Tables 7 and 
8 show paired samples t-test descriptive output data 
and statistics respectively. The P-value was 0.000, 
indicating a very statistically significant difference in 
the marks before and after the implementation of 
changes. 
 

Table 6: Students’ Art Marks (Pre- and Post-Implementation of Changes) 

Marks 7 8 9 10 11 12 Mean Students’ Marks 

 Frequency  

Pre-Implementation 2 6 6 22 14 25 10.53 

Post-Implementation 1 1 8 14 19 32 10.93 

 
Table 7: Paired Samples t-test Descriptive Output Data Statistics for 

 Mean n Std. Deviation Std. Error Mean 

Pair 1 
Pre 10.5333 75 1.37873 0.15920 

Post 10.9333 75 1.17787 0.13601 

 
Table 8: Paired Samples t-test Statistics 

 

 
 

Paired Differences 

Mean Std. Deviation Std. Error of Mean 
95% Confidence Interval of the 
Difference 

Lower 

Pair 1 Pre − Post −0.4000 0.49320 0.05695 −0.5135 
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Pre- and post-implementation observations 
Across the sample of art classrooms I initially 

found a variety of problems. Some of the art 
classrooms and schools appeared bare, with very few 
or no displayed materials, and students’ work kept in 
lockers, placed at the side of the room or sometimes 
returned to them after evaluation; the lack of 
recognition and reward led to an unmotivated group. 
The first classroom, which was shared between the 
intermediate and secondary school students, was 
relatively bare; the secondary students’ artwork, 
which was naturally of a higher standard, tended to 
dominate the displays, with very few pieces of work 
related to the lower grade. While this could have 
encouraged some students to take risks and try new 
things, others were visibly disheartened and expressed 
their disappointment not to be represented in the 
displays; these negative emotions served as a barrier 
to their creative ability. In the second classroom the 
display was limited to written information, in very 
small print. The third classroom was a disorganised 
combination of both old and new student artwork, 
where some displays overlapped each other and older 
work was gathering dust; as a result students tended 
to reproduce previous work rather than pushing their 
own creative boundaries. I noticed that overcrowded 
displays either overload students with information, or 
make them feel that their work not valued. 
Furthermore, when the displays are not regularly 
changed, students become desensitised to them.  

Each display has a different function and 
influence on both students and the teacher. The 
display of information and materials related to the art 
subject can save time during lessons by reducing the 
number of questions related to basic information, 
allowing the teacher to concentrate on more important 
points. Information can be presented and updated in 
various ways; for example, one school provided extra 
information related to the curriculum, including topics 
and tool use, for example. The students from this 
school were more confident, as they had a clear 
understanding of the topics to be covered and had few 
questions about basic information. 

After the re-organisation and addition of 
different types of wall displays to the classrooms, I 
gathered data on students impressions of the changes; 
positive comments included ‘I like my classroom 
more’ and a reference to ‘our beautiful class’. I 
interpret their positive attitude to the change to be a 
result of displaying their creations and provoking 
pride in their work. When respect was shown towards 
the students’ artwork, there was a noticeable increase 
in their positive risk-taking behaviour and creativity. 
A regularly changing display of students’ boosted 
confidence, offered inspiration and motivated them to 
take risks in order to achieve more in future tasks. 

Through the display, the teacher was able to 
encourage students to develop critical and creative 
thinking, which agrees with findings of Muijs and 
Reynolds (2001). Bruner (1977) concurs that lack of 
confidence may make students unwilling to take risks. 
Students’ artwork gives the classroom its identity, and 
conveys a message to students that the room is a 
space for trying new things. 

Re-designing the disorganised display in one 
classroom led to a demonstrably more effective 
environment, helping students to do their work, 
stimulating them to be more accurate, feeding their 
imagination, and generating new ideas which are 
required for creative and critical thinking. These 
findings were in agreement with LaGreca (1980), 
Fisher (2005) and Ruscoe (2008).   

In the post-implementation stage the art 
classroom became a colourful and fun learning 
environment. I found that variety in the substance and 
format of the materials displayed in the art classroom 
was very important, as it could then appeal to a range 
of tastes, to attract and visually stimulate as many 
students as possible. This finding regarding the 
influence of different methods of display in the 
classroom is in agreement with the findings of 
previous studies (Sommer & Olsen, 1980; Loughlin 
& Suina, 1982; O’Hare, 1998; Wheeler, 2000; 
McLeod et al., 2003; Ruscoe, 2008).  

This research found that displaying artwork on 
walls and bulletin boards resulted in a softer 
classroom environment for students and increased the 
students’ satisfaction level with their art classroom. 
These findings are in agreement with those of 
Sommer and Olsen (1980), Muijs and Reynolds 
(2005) and Ruscoe (2008). 

Changes made in the art classrooms also 
increased students’ interaction with their 
environment, and the rich and attractive environment 
developed their ability to discuss and analyse. In 
addition, the well-decorated classroom also enhanced 
teacher performance. This finding is in agreement 
with Wollin and Montagne (1981).  
 
4. Conclusion 

To ensure equal student participation the teacher 
should take care to display a range of students’ 
artwork representing all abilities. Variation is 
important, and while some displays relate to 
unchanging, basic information, for example colour 
wheels or how to use materials, a teacher can make 
efforts to engage his or her class by redesigning or 
rearranging the display to give the same information 
in a different manner. Art classroom displays should 
not only be for information, instructions material, 
they should also include students’ artwork. In 
conclusion, display materials should encourage 
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students and challenge them to take risks and be more 
creative and critical thinkers. The proper setup of an 
art classroom display is important for stimulating 
students by encouraging imagination, exploration, 
analysis, information gathering and new experiences, 
all of which can enhance their risk-taking ability and 
develop their critical and creative thinking skills. 
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ABSTRACT: During different time era's different methods of communications has developed and changed the day 
by day life. Social media has become the method of statement in the 21't century, enabling us to express our belief, 
ideas and manner in a absolute new way. This way of message have also have a huge impact on corporation, where 
they have realize that without a correct plan and social media strategy they have no chance to stand out in the rapidly 
changing digital freedom. To guarantee a successful attendance on social media the companies need to take different 
marketing theories into consideration so that they can boost their brand in different aspect. If this can be collective 
with original ways of consumer interaction the companies have a good chance to take the lead in social media 
marketing'. The meteoric growth of community websites, such as Twitter, Facebook and Linkedln, have usher the 
world into a new era of social media. The global reach is nothing short of marvelous, so much so that if Facebook 
were a country, it would be third largest, next to China and India. Some even say that this is the biggest shift since 
the industrial revolution, which means that the world has a brand new playing meadow At its center, social media is 
any kind of online media that stimulates participation, openness' conversation, Connecters and sense of community. 
The social media phenomenon has a profound impact. Social media has transformed research methods. This allows 
brands to communicate better with their consumers, and intensify their association with them. The advertising world 
has not been spared from social media influence. Companies are now more careful with advertising; chiefly in 
anticipate consumer response and avoiding unanticipated blunders to prevent a viral consumer backlash in 
networking sites.  Social media plays a hybrid role in the promotion mix. It allows companies to talk to their 
clientele and, at the same time, it allows regulars to talk to one another. Shaping customers' discussions to ensure 
they are aligned to the organization's goals is the firm's best importance. Companies have started provided that their 
consumers with networking platforms, and have occupied them during blogs and other social media tools. Social 
media is seen by Marketers today as a great opportunity to boost market share figures. Marketers are only too happy 
to view the social web as a new set of channels through which to market their goods or services. Social media 
marketing is a hot topic for companies. It allows companies to establish a communication channel with its 
customers, market their products, build brand equity, and boost clientele faithfulness.However, as it is a two-way 
channel, it requires effort and care to manage this communication. Dissatisfied customers can protest out loud, 
attainment many other customers easily and damaging the brand's image. In order to avoid the risk of damaging the 
brand's image rather than improving it, the company should align their social media marketing with the global 
marketing strategy of the company. In order to do this, the business should choose the profile of people that matches 
its target segment and communicate with them accordingly. 
[M. Saravanakumar, T.SuganthaLakshmi. Social Media Marketing. Life Sci J 2012;9(4):4444-4451]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 670 
 
Keywords: Social; Media; Marketing 
 
1.0  INTRODUCTION 

Marketing is a well-developed methodological 
science and is constantly changing its rules according 
to the needs and developments taking place in and 
around it. To establish itself in the new eta, it has 
begun adapting the new methods of virtues to come 
to terms with the new paradigms of business. The 
role of marketing in the development of business is 
intact but the way it was executed is radically 
changing due to contributions made by satellite 
communication and extensively developed scientific 
devices. Social Media is best defined in the context 

of the previous industrial media paradigm. 
Traditional media such as television, news papers, 
radio and magazines are in one direction static show 
technologies. New web technology have made it 
simple for anyone to create and most highly, issue 
their own content. A blog position, tweet or youtube 
video can be twisted and viewed by millions almost 
for free. Advertisers don't have to reimburse 
publishers or distributors huge sums of money to 
embed their messages and they can make their own 
interesting content that viewers will flock to. Social 
media comes in many forms and the eight most 
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popular are: Blogs, Microblogs, Social Networks, 
Media-Sharing Sites, Social Bookmarking and 
selection Sites, analysis Sites, forum and effective 
Worlds. 
2.0 TECHNOLOGY AND ITS IMPACT ON 
BUSINESS 

Over the past 40 years, there has been a radical 
shift in how business is conducted and how people 
cooperate. The preface of private computers, the 
Internet, and e-commerce have had a great impact on 
how businesses function and promote. The preface of 
social media technology is accelerating and it can 
expect it to have a similar impact on businesses now 
and into the prospect. As new technologies become 
existing, business that learn to use innovative 
technologies increase great reimbursement. Some of 
the best-known examples include technology-driven 
companies such as Microsoft, eBay, Amazon and 
Google. Finally' the explosive growth of the smart 
phone market and mobile computing is affecting the 
strategy, as social media connectivity is becoming 
easier and is helping social media glow even faster. 
3.0 BIG BRANDS AND SOCIAL MEDIA 

Social media is being widely used by almost all 
and even the companies, in spite of their size have 
started using social media to advertise and promote 
themselves. Big brands make use of the social media 
to convey their strong existence and friendly 
customer relationship. Big brands like IBM, Dell and 
Burger King have made use of the social media to a 
greater extent. IBM owns more than 100 different 
blogs, a dozen islands in the virtual world, several 
official Twitter accounts, and a accepted forum called 
DeveloperWorks. It publishes a machine series on 
youTube, and several employees upload 
presentations to the media-sharing-site SlideShare. 

Dell has tapped the power of social media with 
its hugely popular IdeaStorm website, where users 
add thoughts for new creation lines and enhancement, 
choose them up or down, and comment on 
submission. Because of the site, Dell has ongoing to 
ship computers with Linux install, and has added 
community carry. Starbucks has also started to use 
this representation to some success with its 
MyStarbucks Idea Site. Burger King has made 
headline time and time again with its innovative and 
viral social marketing campaigns. The burger chain 
offered Facebook users a free Whopper coupon if 
they would "unfriend" 10 of their social network 
connections.  
4.0 THE SOCIAL CONSUMER DECISION 
JOURNEY 

Companies have quickly learned that social 
media works: 39 percent of companies surveyed by 
McKinsey Quarterly use social-media services as 

their primary digital tool to reach customers, and that 
proportion is probable to increase to 47 percent 
within the next four years. fuel this growth is a 
growing list of success stories from majority 
companies: 

Creating buzz: Eighteen months before Ford 
re-entered the US subcompact-car market with its 
Fiesta model, it began a broad promotion movement 
called the Fiesta Movement. A major part involved 
giving 100 social-media influencers a European 
model of the car, having them whole "missions,,, and 
ask them to paper their practice on a selection of 
social channels. Videos related to the Fiesta 
campaign generated 6.5 million views on YouTube, 
and Ford received 50,000 requests for information 
about the vehicle, mostly from non-Ford drivers. 
When it finally became available to the public, in late 
2010, some 10,000 cars sold in the first six days. 

Learning from customers: PepsiCo has used 
social networks to collect customer insight via its 
DEW McCray promotions, which have led to the 
making of new variety of its Mountain Dew brand. 
Since 2008, the company has sold more than 36 
million cases of them.  

Targeting customers: Levi Strauss has used 
social media to offer location-specific deals. In one 
instance, direct interactions with just 400 consumers 
led 1,600 people to turn up at the company's stores- 
an example of social media's word-of-mouth effect. 

The number of companies with Facebook 
pages, Twitter feeds, or online communities continue 
to grow. Marketing primary objective is to reach 
consumers at the moments, or touch points, that 
influence their purchasing behavior. Social media is a 
exclusive component of the consumer decision 
journey: it's the only form of marketing that can 
finger consumers at each and every stage, from when 
they're pondering brands and products right through 
the period after a purchase, as their experience 
influences the brands they prefer and their potential 
advocacy influences others. 
5.0 THE PILLARS OF SOCIAL MEDIA 
MARKETING (Table 1) 
 

Table 1. Commonly Used Social Media Marketing Tools 

  
 

Facebook 92% 
Blogs 68% 
Foursquare 17% 

Twitter 84% 
Youtube 56% 
MySpace 6% 

LinkedIn 71% 
Forums 24% 
Social BookMarking 26% 

5.1 Blogging  
A blog is a type of content management system 

that makes it easy for anyone to publish short articles 
called posts. Blog software provides a variety of 
social features, including comments, blog rolls, 
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trackbacks and subscriptions that make it perfect for 
marketing purposes. Blogs make great hubs for other 
social media marketing efforts, as they can be 
integrated with nearly every tool and platform. Every 
company with a website should have a blog that 
speaks to its current and potential customers as real 
people. Blogs are not the right place for corporate-
speak press releases; blogs should be conversational 
in tone. 

Mashable is one of the five most popular blogs 
on the web, according to Technocratic, and is the 
leader in the social media niche. Blogs influence 
roughly one in five readers at important purchase-
decision stages, according to Buzz Logic and Jupiter 
Research’s "Harnessing the Power of Blogs" report. 
Specifically, blogs help consumers discover products 
and services, refine choices, get support and answers, 
and decide on a specific product or service. From a 
direct marketing perspective, these findings make 
sense because blogs aggregate customers who have 
similar demographic, psychographic, and behavioral 
traits. According to the research, readers trust blog 
content more than social media sites for shopping. 
This makes sense, since shoppers look for detailed 
information to help them make a decision rather than 
engage with random posters who may have opinions 
about products. 

While no longer the latest, preferred form of 
online communications, blogs can be highly effective 
and cost-efficient in driving sales. But they aren't a 
quick marketing fix. They're a form of online media 
that requires a long-term investment to help and 
engage the customers and create more interest in the 
product offering. By their nature, blogs also aid 
search optimization and reduce the burden of post-
purchase support and customer service. 
5.2  Twitter and Micro Blogging 

Micro blogging is a form of blogging that limits 
the size of each post; for instance, Twitter updates 
can contain only 140 characters. Twitter started to 
take off in terms of popularity in the first half of 2009 
as a result of high-profile celebrity members and a 
mention on Oprah, and now it has become more main 
stream than other social media tools. Most companies 
should be on Twitter; it's easy, requires very little 
investment of time, and can quickly prove 
worthwhile in increased buzz, sales and consumer 
insight. Twitter can also be used to announce offers 
or events, promote new blog posts, or keep the 
readers in the know with links to important news 
stories. Twitter can be one way of staying on top 
what the competitor is doing. The company can also 
show support for their Twitter-loving customers by 
subscribing to their tweets. Briefly, Twitter for 
businesses is a fast, easy (and free) way to: 

 Stay on top of what the competitor is doing; 
 Keep in touch with the own clients 

(subscribe to their Tweets and see what they are 
doing); 

 Offer private discounts and sales 
announcements; 

 Provide internal updates to team members 
and employees; 

 Get leads on business opportunities, trends, 
and a jump on late-breaking news. 
6.0 SOCIAL NETWORKS 

As the World Wide Web grew in popularity, 
social networking moved to web-based applications. 
The first wave was built for specific functions or 
audiences. In 1995, Classmates.com and Match.com 
were created; both remained fairly popular sites in 
their niche. In 1999, more targeted networks were 
launched. The modern era of social networks began 
in2002, when Jonathan Abrams launched Friendster. 
In 2003, Intermix Media developed the social 
network, MySpace. It duplicated the core 
functionality of Friendster. Initially powered by 
Intermix Media's large mailing lists, MySpace 
quickly became a leader among social networking 
sites. In October 2003, Mark Zuckerberg went on to 
create the Facebook, a social network that began as 
an exclusive site for Harvard Students. Finally, in 
2006, anyone with an e-mail id can sign up. 
Sometime between 2008 and 2009, Facebook 
overtook MySpace. 

Facebook would be a natural fit for internet 
marketing. How would a marketer take advantage? 
Some ways may include:  

 Establishing and enhancing the brand image 
 Establishing and enhancing the company’s 

authority in the market , a thought leader 
 Using the network for market research 

(opinions and viewpoints, good for surveys) 
 Creating a Facebook group of people of 

similar interest. Great for networking. 
 Targeted Advertising 
According to the wall Street Journal, Facebook is 

working on a system to allow targeted advertising to 
specific networks of people with similar interest. 
Social-networking Web site Facebook Inc. is quietly 
working on a new advertising system that would let 
marketers target users with ads based on the massive 
amounts of information people reveal on the site 
about themselves. Eventually, it hopes to refine the 
system to allow it to predict what products and 
services users might be interested in even before they 
have specifically mentioned an area. 

EBay’s Group Gifts service, employs Facebook 
platform technology. To use Group Gifts, users log in 
with their Facebook credentials, which loads up the 
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list of their Facebook friends? The user can then 
choose the friend for whom she wants to get a gift 
and then proceed to look for an appropriate item. The 
site can offer generic gifts, but a savvy user can ask 
the application to look at the gift recipient's list of 
Likes on Facebook and recommend a set of items that 
match the recipient's interests. Once the gift is 
chosen, the user can decide how much to contribute 
herself and how much to leave for others to chip in. 
Then, she can automatically post a status update on 
Facebook that alerts others that they can contribute to 
that gift. When these friends see the update, they can 
click on it to go to the Group Gifts site and add their 
contributions. Once the sum of all contributions 
equals the purchase price of the gift, the  transaction 
is executed and the recipient receives the gift, a list of 
all the friends who contributed to it, and brief notes 
from them. 

It is truly social. It overcomes some real off-line 
difficulties related to group gift giving - like having 
to solicit people directly and risking embarrassment 
when you ask someone to contribute who does not 
want to do so. The online application simply puts it 
out there for people to contribute if they wish. Also, 
it seeks to strengthen relationships between friends. It 
also has real strategic benefits for eBay. The 
company can sell a greater volume of more expensive 
items. And since individuals are, in essence, 
advertising the service to their friends, it lowers 
eBay's cost of acquiring customers. In other words, 
this kind of social strategy produces a win-win for 
Facebook users and a company. 
7.0 USING FACEBOOK TO CAPTURE 
CUSTOMERS 

A central tenet of retailing is to put stores near 
customers. Now that 600 million potential customers 
are on Facebook, retailers are flocking to the site and 
aggressively experimenting with new communication 
strategies. Here are five ways they're connecting with 
customers on Facebook. 
7.1 Promotions 

For retailers, the key is to treat "fans" differently 
than other customers by providing special access to 
offers and information. Using Facebook as a one-way 
communications channel is a baby step, but 
broadcasting deals already found in other channels 
isn't a particularly effective engagement model. A 
smarter approach is to reward fans by, for instance, 
providing Facebook-only discounts and sneak peeks 
at upcoming products. 

Participatory promotions are particularly 
effective as they add excitement to online purchasing 
and an incentive for customers to invite other friends. 
For example, Lowes ran a Black Friday campaign on 
Facebook in which it offered a limited number of 

items at ridiculously low prices for fans only. Most 
discounts were in the range of 90% and were limited 
to the first 100 people to check out with the item at 
lowes.com. Not only did this engage existing 
customers, but it drove new customers to "like" 
Lowes' Facebook page, allowing Lowes to post 
future deals-on their newsfeeds. 
7.2 Crowd sourcing 

Wal-Mart and Gap have used crowdsourcing 
tactics on Facebook, inviting large groups to 
participate in shaping an offer or strategy. The Wal-
Mart Crowd Savers program, for example, offers a 
potential deal to Facebook fans that is only activated 
if enough fans "like" the promotion - in effect, 
joining together to reach a goal - much like 
Groupon's model. Similarly, last year Gap asked its 
Facebook fans to comment on its new  logo design. 
After a barrage of negative feedback from fans, Gap 
invited them to submit their own designs. 
Responding to customers' outcry, the retailer 
ultimately restored its original logo. 
7.3 Check-ins 

Mobile-device check-ins is a popular way to 
electronically announce the arrival at a location. This 
has enormous potential value for retailers who, if 
they identify customers at all, typically don't do it 
until checkout, at which point it's too late to influence 
a purchase. Facebook Deals enables retailers to 
provide electronic coupons and loyalty points when 
customers check in at arrival, increasing store traffic 
and sales, and giving retailers a clearer picture of 
their customers' behavior. Last year REI drove traffic 
to its stores by offering $1 donations to charity for 
every check-in, with a ceiling of $100,000. American 
Eagle has offered 20% discounts to customers who 
check into its stores. 
7.4 Games 

Games like Farmville and Mafia Wars hosted on 
Facebook are immensely successful, creating an ideal 
opportunity for retailers to do something they know 
well: marry entertainment and merchandising. Last 
summer 7-Eleven partnered with game-maker Zynga 
to extend social games into the physical world. Items 
such as  slurpees and Big Gilps were branded with 
Farmville, Mafia Wars and YoVille designs that had 
redemption codes for in-game rewards. Meanwhile, 
teen-fashion retailer Wet Seal has been developing its 
own Facebook game, Chic Boutique. The retailer is 
hoping customers will compete with each other 
online to design outfits compiled from items in its 
catalog, increasing awareness of Wet Seal's offerings 
and driving sales. 
7.5 Social Shopping 

The most obvious use of Facebook is also the 
most elusive - to create more than just an e-
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commerce store within a Facebook frame. Over the 
past two years several retailers have made it possible 
for customers to browse a subset of products on the 
company's Facebook page, but they usually rely on 
their e-commerce site to complete the transaction. 
This is a step in the right direction, but to take real 
advantage of Facebook, retailers must make it easier 
for people on the site to communicate with each other 
about products, promotions' and reviews, and 
seamlessly make purchases. 

To that end JCPenney recently opened a 
storefront on Facebook containing its entire catalog 
of products. The UK retailer ASOS quickly followed 
suit. Facebook is testing a Buy-with-Friends program' 
currently limited to virtual goods, that publishes 
users' purchases on friends' newsfeeds and, by 
offering discounts, encourages those friends to make 
the same purchase. All companies, not just retailers, 
should be using social media like Facebook to listen 
to what customer are saying about their products and 
brand; attract them by using promotions, contests, 
and games; and involve them to keep them loyal and 
take advantage of the power of influential’s. These 
are the early days, and while it's uncertain what will 
work best, it's likely that retailers that don't 
experiment with social commerce will find their 
customers defecting to those that do. 
8.0 MEDIA SHARING SITES 

Media sharing sites allow you to upload your 
photos, videos and audio to a website that can be 
accessed from anywhere in the world. Most services 
have additional social features such as profiles, 
commenting, etc. The most popular by far are 
youTube (videos) and Flickr (pictures). Whether it's 
Pinterest, Instagram, Flickr or one of the many photo 
sharing sites popping up online, image-driven social 
media networks and sites are a great resource for 
B2B companies. Online marketing doesn't just 
consist of Facebook, PPC efforts, and banners. 
Online marketing is about providing current and 
potential customers with interesting, informative 
content. This includes images. Because many photo 
sharing sites are free, a business's biggest investment 
is time. B2B companies can truly benefit from having 
corporate accounts on a number of these photo 
sharing sites. 
9.0 SOCIAL BOOKMARKING AND VOTING 
SITES 

Social bookmarking sites are a popular way to 
store, classify, share and search links through the 
practice of folksonomy (an Internet-based 
information retrieval methodology consisting of 
collaboratively generated, open-ended labels that 
categorize content such as Web pages, online 
photographs, and Web links) techniques on the 

Internet. Social Bookmarking is a technique that is 
explained as organizing and maintaining resourceful 
bookmarks online. The method began in April 1996 
when the website itList was launched giving users the 
capability of having public or private bookmarks. 
Over the next few years online bookmark services 
began to go head to head with each other and the 
industry became very competitive with venture-
backed institutions such as Hotlinks, ClickMarks, 
Clip2, Blink and Backflip amongst others entering 
the marketplace. 

In 2003, Delicious was formed and pioneered a 
term called 'tagging' which allowed users to search 
for bookmarked items by a keyword, Delicious also 
coined the phrase 'Social Bookmarking'. Social 
bookmarking is a very useful way to access a 
compiled list of bookmarks from a variety of 
computers, manage a large amount of bookmarks and 
share the bookmarks with contacts. Many 
bookmarking sites have implemented a voting system 
where users are encouraged to indicate bookmarks 
that they found to be interesting or of use. As a 
bookmark receives more votes its visibility increases 
on the website which in turn generates more and 
more votes. 
10.0 REVIEW SITES 

A review site is a website on which reviews can 
be posted about people, businesses, products, or 
services. These sites may use web 2.0 techniques to 
gather reviews from site users or may employ 
professional writers to author reviews on the topic of 
concern for the site. Early review sites included 
Epinions.com and Amazon.com. Review sites are 
generally supported by advertising. Some business 
review sites may also allow businesses to pay for 
enhanced listings, which do not affect the reviews 
and ratings. Product review sites may be supported 
by providing affiliate links to the websites that sell 
the reviewed items. 

With the growing popularity of affiliate 
programs on the Internet, a new sort of review site 
has emerged - the affiliate product review site. This 
type of site is usually professionally designed and 
written to maximize conversions, and is used by e-
commerce marketers. It's often based on a blog 
platform like Wordpress, has a privacy and contact 
page to help with SEO, and has commenting and 
interactivity turned off. It will also have an e-mail 
gathering device in the form of an opt-in, or drop-
down list to help the aspiring e-commerce business 
person build an e-mail list to market to. These sites 
generally review e-books. Because of the specialized 
marketing thrust of this type of website, the reviews 
are not objective. 
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Studies by independent research groups like 
Forrester Research, comScore, The Kelsey Group, 
and the Word of Mouth Marketing Association show 
that rating and review sites influence consumer 
shopping behavior. In an academic study published in 
2008, empirical results demonstrated that the number 
of online user reviews is a good indicator of the 
intensity of underlying word-of-mouth effect and 
increase awareness. In 2007 even large companies 
such as Best Buy and Walmart began to mention 
online reviews in television advertisements and on 
the back of receipts. 
11.0 FORUMS 

An Internet forum, or message board, is an 
online discussion site where people can hold 
conversations in the form of posted messages. They 
differ from chat rooms in that messages are at least 
temporarily archived. Also, depending on the access 
level of a user or the forum set-up, a posted message 
might need to be approved by a moderator before it 
become visible. Forums have a specific set of jargon 
associated with them; e.g. a single conversation is 
called a “thread”. A discussion forum is hierarchical 
or tree-like in structure: a forum can contain a 
number of sub forums, each of which may have 
several topics. Within a forum’s topic, each new 
discussion started is called a thread, and can be 
replied to by as many people as so wish. Depending 
on the forum’s settings, users can be anonymous or 
have to register with the forum and then subsequently 
log in order to post messages. On most forums, users 
do not have to log in to read existing messages. 

Forum marketing is great way to make your 
online business stand out from the crowd, forum 
users are generally net savvy and open to making 
online purchases. Many forum users are also 
respected experts and bloggers in the specific topics 
covered by the forum. Forum marketing is a high 
ROL strategy because making a good impression in 
front of this savvy and influential audience can help 
your marketing message spread far and wide.   
12.0 VIRTUAL WORLD 

A virtual world is an online community that 
takes the form of a computer-based simulated 
environment through which users can interact with 
one another and use and create objects. The term has 
become largely synonymous with interactive 3D 
virtual environments, where the users take the form 
of avatars visible to others. These avatars usually 
appear as textual, two-dimensional, or three-
dimension representation a, although other forms are 
possible (auditory and touch sensations for example). 
In general, virtual worlds allow for multiple users. 

The computer accesses a computer-simulated 
world and presents perceptual stimuli to the user, 

who in turn can manipulate elements of the modeled 
world and thus experience a degree of telepresence. 
Such modeled worlds and their rules may draw from 
the reality or fantasy worlds. Example rules are 
gravity, topography, locomotion, real-time actions, 
and communications. Communication between users 
can range from text, graphical icons, visual gesture, 
sound and rarely, forms using touch, voice command 
and balance senses. 

In the virtual world, people can meet, 
collaborate, plan, visualize, train and learn together. 
They can use the same tools as in real life meetings 
such as whiteboards and PowerPoint as well as 
accessing media such as You Tube and Websites. 
Furthermore they can visualize information three 
dimensional. For example, instead of seeing a list of 
potential clients, they could walk onto a live Google 
map and touch a marker to bring up media relevant to 
the organization such as their website , news 
coverage , press release etc – all in one space – and 
share that experience with other team members ( no 
matter where they are in the world). 
13.0 SOCIAL MEDIA STATISTICS 
Facebook: 
1. There are now more than 800 million active 
Facebook users, with more than 200 million added in 
2011 . 
2.  B2C Facebook results are 30% above average on 
Sundays. (Convince & Converts) 
3. Nearly every charity and University in America is 
on Facebook. Less than 60% of the fortune 500 are. 
(Grow) 
4. The average Facebook user has 130 friends and is 
connected to 80 pages, events and groups. (Social 
Media Examiner) 
5. 95%  of  Facebook wall posts are not answered by 
brands (Facebook). 
6. Auto-posting to Face-book decreases likes and 
comments by 70%.(inside Facebook) 
7. When it comes to liking brands on facebook, the 
reasons are varied, but for the most part, respondents 
said they “Like” a brand on Facebook because they 
are a customer(58%) or because they went to receive 
discounts and promotions(57%).(Mashable) 
8. 77% of consumers said they interact with brands 
on facebook primarily through reading posts and 
updates from the brands…(Mashabke) 
9. 17% of respondents said they interact with brands 
by sharing experiences and news stories with others 
about the brand and only 13% of respondents said 
they post updates about brands that they like 
(Mashabke) 
10. 56% of consumers said they are more likely to 
recommend a brand to a friend after becoming a fan 
on facebook (Mashable) 
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11. There are more than3.5 billion pieces of 
content(web links, news stories, blog posts, etc.) 
shared each week on Facebook. (Hubspot) 
Figures on Social Media 
12. Roughly two-third of social media users say that 
staying in touch with current friends and family 
members is a major reason they use these sites while 
half say that connecting with old friends they have 
lost touch with is a major reason behind their use o 
these technology.( PEW research) 
13. One in three respondents (33%) said that they 
could prioritize social media freedom, device 
flexibility and work mobility over salary in accepting 
a job offeer ( GIGAOM ) 
14. One in three textors would rather text than talk 
(NY TIMES:  BITS) 
15. 73% of people think employees over share on 
social media (marketing piligrim)  
16. 43% of all online consumers are social media 
fans or followers (HUBSPOT) 
17. 64% of AMERICAN stream mobile vedio at 
work (TUBE FILTER)  
18. According to Threatmatrix survey of 722 active 
internet using consumers, 37% intend to make a 
purchase using their smartphone, nearly three times 
as many as those who plan to use their tablet. (Get 
Elastic). 
General Social Media 
19. Tablet owners tend to consume a greater variety 
and volume of news on their devices, and Tablets’ 
visual , interactive features encourage in-depth 
exploration, according to a joiny study from Starcom 
Mediavest and the online division of the BBC. 
(Mashable) 
20. More Smartphones and Tablet owners are 
researching products than purchasing them – 80.8% 
compared to 41.4%, according to BIGResearh – but 
attitudes vary quite a bit among different age 
groups.(eMarketer) 
21. 40% of bloggers themselves are professionals.( 
MediaBistro/ State of the Blogosphere 2011) 
22. A 2011 study by the National Restaurent 
Association conforms that consumers who use social 
media including apps, Twitter, Facebook, 
FourSquare, UrbanSpoon and more, not only dine out 
more, but are more likely to become return 
customers. (ReadWriteWeb) 
23. Linked In : Linkedin has 64  million users in 
North  America alone.(All Twitter) 
24. John Hopkins, facebook’s birth place Harvard, 
and Notre Dame are the top schools for social 
media.( Boston.com) 
25. Facebook, Twitter and Youtube are now 
considered cornerstones of most social-media 
strategies in larger companies. 94% of respodents 

said Facebook is one of their top three social media 
platform priorities. Twitter was second with 77% and 
Youtube trailed with 42%. (Scratch Engine Watch). 
26. The Mobile marketing Association of Asia atated 
that ouyt of the 6 billionpeople on the planet, 4.8 
billion have a mobile phone while only 4.2 billion 
own a toothbrush. (60 Second Marketer) 
27. 61% in 2010 and 65% in 2011, Fully 65% of 
adult internet users now say they use a social-
networking site like MySpace, Facebook or Linkedin, 
up from 61% one year ago. This marks the first time 
in Pew Internet surveys that 50% of all adults use 
social networking sites. (Wired PR Works) 
28. IT professionals see serious risks assocaited with 
enterprise social network use – and only 29% say 
they have adequate protection. (InformationWeek : 
The BrainYard) 
29. Social media is responsible for one-third the web 
traffic in Malaysia. (ReadWriteWeb) 
30. 44% of companies track employees’ social-media 
use in and out of the office (TheNextWeb) 
31. 84% Among college students and young 
professionals, 24% experience three to five 
interruptions in a given hour, while 84% get 
interrupted at least once while trying to complete a 
project. (GigaOm) 
32. The mean half life of a link on Twitter is 2.8 
hours, on Facebook it’s 3.2 hours and via “direct” 
sources( like email or IM clients) it’s 3.4 hours. So 
you can expect, on average, an extra 24 minutes of 
attention if you post on Facebook than if you post on 
Twitter. (bitly blog) 
33. 20% of searches on Google each day have never 
been searched for before. (HubSpot). 
34. SEO : Still dominates for marketers, with both 
B2B (57%) and B2C (41%) businesses stating it 
makes the biggest impact on their lead generation 
goals. (AllTwitter). 
35. A^A : Overall. 57% of comments about U.S. 
airlines on social media in the past year where 
negative. But American Airlines- The world’s 4th 
largest airlines stood out with only 12% of social 
media opinions about the airlines being positive. (The 
RealTime Report) 
36. 56% of college students said that if they 
encountered a company that banned access to social 
media they would either not accept a job offer or 
would join and find a way to circumvent corporate 
policy. (GigaOm) 
37. Only 15% have the average local business’s fans 
are in the city where the business is located. (WSJ) 
38. According to a new studt published by Neilsen 
those two categories eat up 23% of internet usage 
overall. This is double online gaming, which comes 
in at number two and after that, it takes 75 different 
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categories to account for the remaining 35% of time 
spent (Marketing Pilgrim) 
39. There are 245 million internet users in the U.S, 
according to internet world statistics. Nielsen 
estimates that social sites and blocks reach 80% of all 
active U.S internet users (PR Week) 
40. 30% of B2B marketers are spending millions of 
dollars annually on social marketing programs, 
though nearly 30% are not traking impact of social 
media programs on lead generation and sales. 
41. NETFLIX: Netflix’s price hike caused 8,05,000 
paid subscriber to jum ship in the most recent quarter. 
Twitter 
42. E-Marketer estimates there will be nearly 21 
million twitter users in the U.S by the end of this 
year, and a sizable minority of those will use the 
service at least in part to follow brands 
43. 34 % of marketers have generated leads using 
twitter and 20% have closed deals using twitter 
(AllTwitter) 
44. 40% actually don’t tweet but simply dip into their 
Timeliness to keep tabs on what people are saying 
45. 55% of them access Twitter via mobile 
47.  What makes people to tweet 
(Figure 1) 
 

 
Figure 1. Plot repsentation 
 
14.0 CONCLUSION 

Social media isn't about money or 
institutions. It isn't about stockholders making 
billions of dollars. It isn't about corporate ownership. 
Social media is about ordinary people taking control 
of the world around them and finding creative new 
ways to bring their collective voices together to get 
what they want. Social Media Marketing (SMM) is 
primarily internet-based but has similarities with non-
internet-based, marketing methods like word-of-
mouth marketing. SMM is the way of promoting a 
website, brand or business by interacting with or 
attracting the interest of current or prospective 
customers through the channels of social media. 
Facebook, Twitter and Youtube are the most popular 
social media that are widely used by the companies 
and the celebrities in promoting themselves and their 
brands. With the number of users rising each day in 

Facebook and other social networking sites, it is 
bound to bring in more customers for the business 
and much more promotions and marketing thus 
making social media, the better platform for 
marketing. 
 
Corresponding Author: 
Dr.T.SuganthaLakshmi  
Assistant Professor, School of Management 
Studies,Anna University, 
Regional Center Coimbatore, 
 Jothipuram Post, Coimbatore – 641 047, 
Tamilnadu, India. Email: sugi1971@rediffmail.com 
 
Reference : 
1. David Meerman Scott., “ The New Rules of 

Marketing and PR: How to Use News Releases, 
Blogs, Podcasting, Viral Marketing and Online 
Media to Reach Buyers Directly”, Published by 
Wiley; First Edition , 2008. 

2. Paul Gillin., “The New Influencers: A Marketer's 
Guide to the New Social Media”, Linden Publishing ,  
2007. 

3. Steve Weber., “Plug Your Business! Marketing on 
MySpace, YouTube, blogs and podcasts and other 
Web 2.0 social networks”, Published by Weber 
Books , 2007. 

4. Dave Evans., “Social Media Marketing: The Next 
Generation of Business Engagement”, First  edition, 
2010. 

5. Brian Halligan & Dharmesh shah., “Inbound 
Marketing: Get Found Using Google, Social Media, 
and Blogs (The New Rules of Social Media)” , 
Wiley,  1 edition , 2009 

6. Tamar Weinberg., “The New Community Rules: 
Marketing on the Social Web”, Published  O'Reilly 
Media, First edition,  2009. 

7. Trattner, C., Kappe, F.: Social Stream Marketing on 
Facebook: A Case Study International Journal of 
Social and Humanistic Computing (IJSHC), 2012.  

8. Lon Safko & David K. Brake ., “The Social Media 
Bible: Tactics, Tools, and Strategies for Business 
Success”, Wiley, 1 edition, 2009 

9. "6 ways foursquare can help your social-media 
strategy". Bizjournals.com.  

10. Muntinga, Daniel, Moorman.M & Smit.E., 
“"Introducing COBRAs exploring motivations for 
brand-related social media use", International Journal 
of Advertising 30, Pg 13–46. (2011). 

11. Erik Cambria, Marco Grassi, Amir Hussain and 
Catherine Havasi., "Sentic Computing for Social 
Media Marketing". In press: Multimedia Tools and 
Applications Journal. Springer-Verlag, Berlin 
Heidelberg , (2011). 

 
11/20/2012 

0%

50%

100%



Life Science Journal 2012;9(4)                                                                        http://www.lifesciencesite.com 

 4452 

Urinary Tract Infection and Wound Infection in Obese Women Undergoing Cesarean Section at Women's 
Health Center 

 
Tarek Khalaf Al-Hussain1, Sahar Nagieb Mohamed2, Hamida Alam El- dien2 and Heba Moustafa2 

 
1Obstetrics and Gynecology Medicine, Faculty of Medicine, Assiut University, Egypt 
2 Obstetrics and Gynecology Nursing, Faculty of Nursing. Assiut, University, Egypt 

 
Abstract:   Background: Obesity is a serious and growing global health problem. There are approximately 300 
million obese adults worldwide and increasing in developing countries more than developed countries. In Egypt 
70% of adult women were overweight, added that the prevalence in 30.8% rural women and 49.1% urban women 
were obese. Pre pregnancy obesity is common and it adversely affects the maternal and perinatal outcomes. 
Maternal obesity has major impact on health service, especially on relation to the level of care required, the cost and 
resources implications related to increase complications and risk to the mothers and infant such as increased rates of 
caesarean section and post partum infections. Aim of this study: was to determine whether obese women are at 
increased risk of urinary tract and wound infection after cesarean section compared to women with a normal body 
mass index (BMI).Methods and Materials: It is a prospective study of 500 women (250 were obese and 250 non 
obese) after elective cesarean section from postpartum wards, Obstetrics Department, Women's Health Center,  
Assiut university Hospital.Special questionnaire for data collection was designed, urine culture was taken to detect 
(UTIs) and follow up continue after one week until one month after discharge to detect wound infection. Results: 
Women in the obese group were significantly with more complications during pregnancy and higher in post partum 
infection more than non obese women, Urinary tract infection was (22.8%) compared with (12.4%) in non obese 
women and wound infection was (12.4%) compared with (3.2%) in non obese women. Conclusions: Maternal 
obesity has major adverse effects on pregnancy outcome 
[Tarek Khalaf Al-Hussain, Sahar Nagieb Mohamed, Hamida Alam El- dien and Heba Moustafa. Urinary Tract 
Infection and Wound Infection in Obese Women Undergoing Cesarean Section at Women's Health Center. 
Life Sci J 2012;9(4):4452-4464]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 671 
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1 . Introduction 

Obesity is a chronic metabolic disorder caused by 
an imbalance between the intake of food and the 
expenditure of energy resulting in an excessive amount 
of adipose tissue. Obese women experience 
significantly more infections than women with a 
normal body mass index (1)  

Obesity has become an epidemic health problem 
among pregnant women. In Egypt 70 percent of 
women are overweight or obese (2).The incidence of 
obesity among pregnant women in the United States 
of America (USA) ranges from 18.5% to 38.3% (3).  

The world Health Organization (WHO) and 
(NHI) in America recommend that obesity is 
measured by the (BMI) and calculated by weight 
(kg)/height (m²). A (BMI) of 30-34.9 kg/ m² classified 
as class I (mild obesity), 35-39.9 kg/ m² as class II 
(moderate obesity) and greater than and equal to 40 
kg/ m² as class III (severe or extreme obesity). 
Alternatively, (BMI) between 30-34.9 kg /m² is 
considered obese and 35 kg/m² or greater is 
considered morbidly obese (4). 

A greater rate of infection associated with obese 
women undergoing Caesarean section (S.C) surgery 
has been reported. Surgical site infection (SSI) is the 
second most common infectious complication after 

urinary tract infections (UTIs) following (S.C) 
delivery (5). 

Wound infection after (S.C) occurs in 2%-16% 
of women depending on many factors such as 
diabetes, obesity, length of labour, number of vaginal 
examinations and antibiotics prophylaxis (6). (SSIs) is 
an infection that develops within 30 days after an 
operation or within one year if an implant was placed 
and the infection appears to be related to the surgery. 
Post-operative (SSIs) is the most common 
healthcare-associated infection in surgical patients, 
occurring in up to 5 percent of surgical patients. 
Patients who develop an (SSIs) require significantly 
more medical care and the development of an (SSIs) 
increases the hospital length of stay by a median of 
two weeks. The risk continues after discharge. (SSIs) 
develop in almost 2 percent of patients after 
discharge (7). 

UTIs are abroad term used to describe bacterial 
infection or inflammation of the bladder (Cystitis), 
urethra (urethritis), or renal pelvis and kidneys 
(pyelonephritis) and microbial colonization of the 
urine. Approximately 10% of women are diagnosed 
with UTIs in the (USA) yearly more than men because 
ascending infection from urethral opening and vagina 
to the perineal area. Infection in the pregnant women 
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should always be cultured. Colony count as low as 
10,000/ml can cause symptomatic infections in 
women (8). 

The frequency of menstrual disturbance in 
women with severe obesity is three times greater than 
for women of normal weight. High pre-pregnancy 
weight is associated with an increased risk of 
pregnancy hypertension, gestational diabetes, UTIs, 
C.S delivery and toxemia. Women with obesity are 13 
times more likely to have overdue births, longer 
labors, induced labor and blood loss. Complications 
after childbirth, related to obesity, include an 
increased risk of wound, endometrial and UTIs 
infection (9). 
Significance of the study 

Obesity is a major public health problem. There 
are approximately 300 million obese adults 
worldwide; While in Egypt 70% of adult women were 
overweight in 1998, added that the prevalence in 
30.8% rural women and 49.1% urban women were 
obese (10). 

Prevalence of obesity in women of reproductive 
age: In 2003, 19.6% of U.S. women of reproductive 
age (aged18-44 years) were obese (BMI greater than 
or equal to 30)(11) .Obese women have a greater risk of 
developing complications during pregnancy, after 
labour and their babies are also more likely to be 
admitted to neonatal intensive care units (12). 
Aim of this study 

This study aimed to estimating the prevalence of 
urinary tract infection and wound infection in women 
undergoing cesarean section in obese women 
compared to non obese women and estimates the most 
common causative organisms of urinary and wound 
infection. 
2. Subjects and Methods 
 1-Research design-        

A prospective study was used in carrying out this 
study. 
2- Setting  

The Study was conducted in postpartum wards of 
Obstetrics Department in Women's Health Center at 
Assiut university hospital, which serves all cases from 
rural and urban areas. 
3-Sample 

 This prospective study included 250 obese 
women and 250 non obese women who were 
delivered by elective cesarean section at Women's 
Health Center. 
Sample criteria 
 Inclusion criteria:- 
1- All obese women categories according to the 

classification of (WHO, 2010)  
 Class I obesity 30.00 – 34.9 kg/ m² 
 Class II obesity 35.00 - 39.9 kg/ m² 

 Class III obesity ≥ 40.00 kg/ m², chosen at 
any age group at Women's Health Center.  

2- All non obese women categories according to the 
classification of (WHO, 2010)  
 Underweight less than 18.5 kg/ m² 
 Normal weight 18.5 – 24.9 kg/ m² 
 Overweight   25.0 – 29.9 kg/ m² 

3- Elective cesarean section. 
Exclusion criteria:- 
1- Diabetic women 
2- Premature rupture of membrane during pregnancy. 
3- Ante partum hemorrhage  
4 -Tools of the study 
 An interviewing questionnaire:- 

An interviewing questionnaire was designed for 
this study utilized by the researcher and was used to 
collect the relevant data from group of obese and non 
obese women admitted to postpartum department 
undergone C.S at Women's Health Center at Assiut 
university hospital. 
 - The data collected which include the following 
parts:-  
1- Personal data: 
o women's and husband's name, age, educational 

level, socioeconomic level, address, telephone 
number, occupation, women's height, weight and 
body mass index (BMI).  

2 - Maternal History: 
o Menstrual history, E.g.(Age of menarche, 

Duration, Interval and Rhythm) 
o Family planning history, E.g.(Method used, 

Duration and cause of termination)   
o Family history for any disease ,E.g.( Diabetes, 

Hypertension, Multiple pregnancy, Congenital 
anomalies and Others hereditary conditions as 
obesity)   

o Past history for any medical and surgical history, 
E.g.( Diabetes, Hypertension, Cardiovascular 
disease, Renal disease, Respiratory disease, 
Hepatic disease, ….etc)  

o History for taking any drugs 
3- Obstetric History:  
o Gravidity, parity, No of abortions, stillbirths, 

neonatal deaths and No of living children. 
4- Outcomes of previous deliveries: 
o Number of normal vaginal deliveries, No of 

abnormal vaginal deliveries, No of cesarean 
sections and previous indications of cesarean 
section.  

5- Current Antenatal Condition:  
o Gestational age / Weeks. 
o Current antenatal risk factors, e.g.( None, 

Previous Cesarean section, Ante- partum 
hemorrhage, Cardiovascular Disorders, etc). 

6- Data related to current Cesarean Section:  
o Date of operation.  
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o Indications of Cesarean section, e.g. (Ante 
partum hemorrhage, P.I.H, C.P.D, Failure of 
progress, Failure of induction, etc). 

o Attendant of Cesarean section.  
o Type of antibiotics. 
o Type of anesthesia. 
o Operative technique. 
o Time of initiation of lactation. 
o Status at discharge  

7 - Neonatal condition: 
o Neonatal Outcomes. ( Normal or Still birth) 
o Abnormal Neonatal Outcomes, e.g. (Neonatal 

jaundice, Respiratory distress syndrome, 
Malformation, Admission to .I.C.U, etc). 

o Birth weight / GM  
o Apgar score at1&5 minutes. 

o Sex of the newborn, E.g. (Male, Female, Twins 
females, Twins males, Mixed Twins and 
Triplet). 

8- Intra operative complications:  
o None, bleeding, bladder injury, bowel injury, 

ureteric injury, rupture uterus & uterine 
repair (traumatic), anesthetic complications, 
etc).  

9- Post operative (puerperal) complications: 
o None, urinary tract infections, wound infection, 

bleeding, fever, blood transfusion, chest 
infection, mastitis (engorgement), etc). 

10- Admission to I.C.U:  
o  Duration of  hospitalization:  days –Weeks - 

Month 
o  Indications for admission  

11 - Date of discharge. 
12- State of previous wound (clean or septic).   
13 - Data related to wound infection if present: 
o  Diagnosis of wound infection or day of 

rehospitalization.   
o  Date of secondary suture of wound if done.  
o  Diagnosis after discharge.  
o  Sample taken.  
o Abdominal swab. ( Done & Not done )  
o If done, causative organism is (No Growth, 

Staphylococcus aureus, Escherichia coli, 
Klebsiella sporous, Anaerobes, etc).  

o Blood culture. ( Done & Not done ) 
 14 - Urine culture, the causative organism is (No 
Growth, Gm-ve Bacilli, Lactose Fermenter (E-Coli), 
Klebsiella, Anaerobes, .etc). 
 Procedure 
o An official permission was obtained from the 

Council of Department of Obstetrics & 
Gynecology in Women's Health Center at Assiut 
University hospital and an ethical approval was 
also obtained from Ethical Committees of 
Faculties of Nursing and Medicine. 

o Formal consent was took from every woman 
(written or verbal) before involved in the study 
after explanation of the nature of the study and 
that are no risk or cost in participation. 

o The researcher interviewed the woman face to 
face for explain the purpose of the study, and 
then took complete history from the women and 
patient's record after obtain consent and 
agreement to participate and to fill the 
questionnaire. 

o The researcher measured the women's weight 
and height to calculate the body mass index 
according to the equation of BMI.  
                                          Weight (Kg) 
                       BMI = -------------------------- 
                                          Height (m²) 

o The researcher provided health educations about 
wound care and proper perineal care to minimize 
wound infection and urinary tract infection. 

o The researcher instructed the women how to 
collect the Clean-catch midstream urine sample 
and then took urine sample to the lab for culture. 

o Follow up for women was scheduled after one 
week until one month through the outpatient 
clinic if the women returned for wound dressing 
and to ensure that the wound clean or through a 
telephone call to ensure that the wound was clean 
or became infected. 

o If the wound became infected and re-
hospitalized, was taken a swab from the infected 
wound for culture to detect the causative 
microorganisms. 

o The researcher informed women about results of 
culture and future management. 

 Urine Culture Technique:  
 Clean-catch midstream urine collection 
method:- 

o This method helps to protect the urine sample 
from germs that are normally found on the 
vagina. 

o Women were instructed to wash your hands 
before collecting the urine and removed carefully 
the lid of container and set it down with the inner 
surface up.  

o Clean the area around your vagina. 
o A woman was spread open the folds of skin 

around her vagina with one hand, and then used 
other hand to clean the area around vagina and 
urethra. 

o Wiped the area from front to back to avoid 
spreading bacteria to the vagina that is normally 
found around the anus. 

o Begun urinating into the toilet or urinal.  Placed 
the collection container in the stream and 
collected midstream urine without stopping the 
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flow and finished urinating into the toilet or 
urinal. 

o Carefully replaced the lid on the container.  
o Washed your hands. 
o Returned the urine sample to the lab. 
 Supplies and Equipment:- 
 Media  
o Blood agar 
o MacConkey agar 

 Procedure of culture 
This procedure was performed on plates of 5% 

sheep blood agar, which detects growth of most 
organisms, and on a plate of MacConkey agar or other 
selective and differential medium for isolation of 
gram-negative organisms. The plates were incubated 
at 36°C for 18 to 24 hours and read for growth. The 
number of colonies is multiplied by the appropriate 
factor to give the colony count per mL urine. Plates 
which showed no growth at 24 hours were incubated 
another day and read again. Growth of more than three 
species indicated contamination, plates were held and 
a partial identification (e.g. gram-negative rod, lactose 
positive) was reported when there were less than 
10,000 colony forming units (CFU) per mL.  Each 
colony type giving 10,000 or more CFU/mL was 
identified and antibiotic susceptibility testing was 
performed. 
3. Results 
- Urine culture results were ready in 1 to 3 days. Some 

organisms took longer to grow in the culture; for 
this reason, results may not be available for several 
days. 

o Urine culture Normal (No grows): No bacteria or 
other organisms (such as fungi) grow in the 
culture. The culture result was negative. 

o Abnormal: Organisms (usually bacteria) grow in 
the culture. The culture result was positive. A 
count of 100,000 or more bacteria per milliliter 
(mL) of urine caused by an infection. 

o If test results were positive, sensitivity testing 
was done to help make decisions about 
treatment. 

 Wound swab culture Technique: 
The Swab was taken from the women after re-

hospitalization with septic wound for culture to detect 
the causative organism. Wound Swab was taken from 
an area of viable tissue for culture. The health-care 
professional prepared the patient by cleansing the 
affected area with a sterile solution, such as saline and 
excessive debris was removed. Antiseptics such as 
ethyl alcohol were not recommended, because they 
kill bacteria and cause the culture results to be 
negative. A cotton-tipped transwab was rubbed lightly 
across the wound surface in zigzag manner and 
simultaneously rotating the swab over the entire 
surface.  

 Supplies and Equipment:- 
  Media  
o Blood agar 
o MacConkey agar 
o Chocolate agar 
o Mannitol salt agar 
o Eosin methylene blue agar 
 Procedure of swab culture 

 Incubation of media  
The swab was placed in a sterile tube with a 

small amount of sterile saline. The swabs were platted 
on Blood, MacConkey and Chocolate agars then the 
Blood and MacConkey agars were incubated at 35-
37c in an ambient air and Chocolate agar were 
incubated at 35-37c in a candle jar.  
 Direct smear 

          Gram-stained smear was prepared. In addition 
to microorganisms, WBC, and aquamous epithelial 
cells suggestive of surface contamination were 
examined. 
 Culture examination 

  1)  All Media were examined after overnight 
incubation. 
2) Completed identification and susceptibility testing 

were performed (if applicable) for up to 3 
organisms, especially when any of the following are 
true: 

1] WBC's were seen on the direct smear 
2] Culture source is from a normally sterile site 
3] The sample had few if any epithelial cells 
4] The organism was seen on the direct smear  

o Blood agar for staphylococci, streptococci 
o Chocholat agar for group –ve bacilli 
o MacConkey agar for pneumocooci, Haemophilus 

influenzae  
o Mannitol Salt Agar for differentiate S. auruas 

from staph organism  
o Eosin methylene blue agar for differentiate 

group –ve bacilli and group +ve bacilli 
Pilot study 

It was conducted in 10% from sample size which 
was included in the study to modify the questionnaire 
and to test validity and reliability of the questionnaire. 
Timing of enrollment  

It was done after the women delivered by 
cesarean section and admitted to postpartum ward. 
Statistical analysis 

Data collected were coded and analyzed. Results 
were tabulated and statistically compared by computer 
program (SPSS) version16.0, expressed as Mean + 
S.D, number, percentage and using Chi square to 
determine significance between variables and T. test 
to determine significance between numerical variable. 
N.S P>0.05 (No significance), P<0.05 (significance).   
3. Results  
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In table (1) the results of comparison between 
obese & non obese groups show that more than half of 
obese women  (52.8%) were in the age group 20-29 
years old with mean maternal age (24.26 ± 5.86) years 
compared to non obese, two third of women (70%) in 
the same age group with mean (25.81± 4.63) years. 
There was an increase in percentage of obese group 
(46%) with increase of age ≥30 years old in 
comparison with non obese group (24.4%) which was 
found to be of high statistical significance between 
both groups which means that the obesity increases 
with aging. As regarding of maternal educational 
level, about one third of women in obese group (38%) 
were illiterate and less than half of them (41.6%) were 
secondary school, in comparison with other group 
about less than half of women (42.8%) were illiterate 
and more than one fourth of them (29.6%) were 
secondary school with high statistical significance 
between both groups. As regarding to maternal 
occupation and residence, the highest percentages 
among both groups were housewife (90.8% & 92.8% 
respectively) and were living in rural areas (69.6% & 
70% respectively) with no statistical significance 
between both groups.  

In Table (2) the results show that the highest 
percentage in both group related to the surgeon who 
did the cesarean section, the resident is the most 
available person who did the operation (84.60% & 
92.40% respectively) and also the highest percentage 
in both group in the type of anesthesia are spinal type 
(94.80% &95.60% respectively) with no statistical 
significance between both groups.  

In Figure (1) the results show that the obese 
women had more post operative complications than 
non obese group as urinary tract infections (22.8% & 
12.4% respectively) and wound infection (12.4% & 
3.2% respectively) with high statistical significance in 
both types of infection , also from the important 
complication for obese women admission to intensive 
care unit for complicated eclampsia which represented 
(8%) than non obese group (4.4%) and found other 
types of infection  

In figure(2) the results show the percentages for 
the causative organisms of urinary tract infection 
among both groups, the higher percentage of causative 
organisms cause urinary tract infections according to 
the obese group are Gm-ve Bacilli Lactose Fermenter 
(Klebsiella) which representing (8 %) and (6.4%) in 
non obese group, Gm-ve Bacilli Lactose Fermenter 
(E.Coli) which representing (6.8%) and (1.6%) in non 
obese group with statistical significance, Gm-ve 
Bacilli non Lactose Fermenter (6%) and (3.6%) in non 
obese group, Staphylococcus (Pathogenic) 

representing (4.4%) and (2 %) in non obese group and 
lower organisms are Staphylococcus (Non 
Pathogenic) which representing (2.4%) and (1.6%) in 
non obese group . 

In Table (3) the results show that the current 
antenatal risk factors according to the degrees of 
obesity the results show that very obese women with 
high significance compared with obese group as 
preeclampsia which represents (34.68%) while in 
obese women represent (21.43%) and concerning with 
indications of cesarean section also the very obese 
women with very high significance in increase 
indication for cesarean section related to 
multiplication risks for more than one (10.50%) while 
in obese women represent (0%) and with significance 
in macrosomic baby (9.67%) than obese women 
(3.97%) but obese women with very high significance 
in repeated cesarean section (33.33%) than very obese 
women (15.33%).   

In Figure (3) the results of relationship between 
degree of obesity with post operative complications 
show that very obese women with high significance in 
post operative complications than obese women 
specifically urinary tract infection (26.61%) than 
obese women (19.04%) and wound infections 
(17.74%) than obese women (7.14%). 
 
4. Discussion 

Health problems of obesity are becoming serious 
in the present times. Obesity is more common in 
women than men and reports are showing increased 
risk of complications among pregnant women who are 
obese (13). 

National surveys done during the past decade 
indicated that there is an increase in the prevalence of 
obesity and overweight from 51.8% in 1995 to 79.7% 
in 2005 among Egyptian women. Where it was more 
than double in the last ten years [20.5% in 1995 and 
reached 46.5 % in 2005 and Obesity among Egyptian 
women was higher with increasing age (14) 

The association between excessive BMI and the 
need for CS is independent factor. Obese women not 
only undergo C.S more frequently than women of 
normal weight but also are at greater risk for 
intrapartum and postoperative complications such as 
longer operating time, increased blood loss, and 
endometritis (15). 

Three cohort studies addressed the incidence of 
perinatal mortality according to the amount of 
pregravid weight excess. Even in moderate 
overweight women the incidence of perinatal 
mortality in the infant was 1.15% and 2.5 fold higher 
than that in normal weight women (16).  
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Table (1): Distribution of women according to sociodemographic characteristics among both groups 

 

Sociodemographic characteristics 

Obese group 
BMI >30.0 

Non obese group 
BMI < 30.0 

X2 P-Value 
N = 250 N = 250 

Number Percentage Number Percentage 
Age/Years (Mean ± SD) 24.26± 5.86                                 25.81 ± 4. 63 

 
 
 

37.071*** 

 
 
 

0.001 

<20 3 1.2% 14 5.6% 
20-29 132 52.8% 175 70% 
30-39 97 38.8% 60 24% 
≥ 40 18 7.2% 1 0.4%  
 Total 250 100% 250 100% 
2- Education    
Illiterate 95 38.00% 107 42.80% 

 
 
 

16.701** 

 
 
 

0.005 

Read & Write 8 3.20% 10 4.00% 
Primary school 5 2.00% 21 8.40% 
Preparatory school 18 7.20% 14 5.60% 

Secondary school 104 41.60% 74 29.60% 

University 20 8.00% 24 9.60% 

Total 250 100% 250 100% 
3- Residence    
Urban 76 30.40% 75 30.00% 

0.000 1.000 Rural 174 69.60% 175 70.00% 
Total 250 100% 250 100% 
   4- Occupation    
House wife 227 90.80% 232 92.80% 

0.425 0.514 Employee 23 9.20% 18 7.20% 
Total 250 100% 250 100% 

Table (2): Distribution of women according to Cesarean section operationamong both groups 

 

Cesarean section operation 

Obese group 
BMI >30.0 

Non obese group 
BMI < 30.0 

 
X2 
 

 
P-Value 

 
N = 250 N = 250 

Number Percentage Number Percentage 

1- Attendant at Cesarean section  

Resident 212 84.60% 231 92.40% 

8.069 0.018 
Assistant Lecturer 36 14.60% 19 7.60% 

Senior Staff 2 0.80% 0 0.00% 

Total 250 100% 250 100% 

2- Type of anesthesia  

General 13 5.20% 11 4.40% 

3.688 0.275 
Spinal 237 94.80% 239 95.60% 

Epidural 0 0.00% 0 0.00% 

Total 250 100% 250 100% 

 
Figure (1): Distribution of women according to post operative complications. 
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Causative organisms of urinary tract infection
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Figure (2): Distribution of women according to causative organisms 
 
Table (3): Relationship between degrees of obesity with current antenatal Conditions  

Current antenatal Conditions 

Obese group 
BMI 30.0-34.9 

Very obese 
BMI ≥ 35.0 

X2 P-Value N = 126 N = 124 

Number Percentage Number Percentage 

2- Current antenatal risk factors    

None 51 40.47% 40 32.25% 1.350 0.088 

Preeclampsia 27 21.43% 43 34.68% 2.471** 0.007 

Contracted pelvis 12 9.53% 3 2.41% 2.365 ** 0.009 

Rhesus isoimmunization 2 1.58% 2 1.62% 0.016 0.494 

I.U.F.D 1 0.80% 1 0.80% 0.011 0.495 

I.U.G.R 1 0.80% 1 0.80% 0.011 0.495 

Previous Cesarean section + Tender scare 10 7.94% 6 4.84% 1.001 0.158 

Oligohydeoimnous 10 7.94% 10 8.06% 0.037 0.485 

Polyhydrominous 2 1.58% 2 1.62% 0.016 0.494 

Congenital anomalies 2 1.58% 2 1.62% 0.016 0.494 

More than one risk factors 8 6.35% 14 11.30% 1.379 0.084 

3- Indications of Cesarean section:  

More than one cause 0 0.00% 13 10.50% 3.733*** 0.000 

Macrosomic baby 5 3.97% 12 9.67% 1.793* 0.036 

Repeated Cesarean section 42 33.33% 19 15.33% 3.315*** 0.000 

Breech presentation 4 3.17% 11 8.88% 1.896* 0.029 

Marked oligohydrominous 1 0.80% 6 4.84% 1.938 0.026 

SPET 17 13.50% 16 12.91% 0.138 0.445 
I.U.F.D 0 0.00% 1 0.80% 1.010 0.156 
I.U.G.R 1 0.80% 1 0.80% 0.011 0.495 
Contracted pelvis 6 4.76% 3 2.41% 0.994 0.160 
Non engaged head 7 5.55% 9 7.25% 0.550 0.291 
Infertility 8 6.34% 9 7.25% 0.285 0.388 
Congenital anomalies 3 2.39% 1 0.80% 0.992 0.161 

Previous Cesarean section + Other cause 20 15.87% 13 10.50% 1.259 0.104 

Transverse lie 12 9.52% 10 8.06% 0.407 0.342 
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Figure (3): Illustrated the Post operative complications according to the degree of obesity 
 

In a cohort study shows that post-partum 
infection is increase for concern with the growing 
cesarean rate. Post-partum infections are costly and 
time-consuming to treat, increase hospital re-
admission and healthcare costs, and often lead to a 
difficult and frustrating start to motherhood(17). The 
rate of C.S wound infections tends to be even higher 
in fat women. U.S primary cesarean delivery rate is 
approximately 14.6%, ranging from a low of 11.5% 
in Utah to a high of 24.3% in Mississippi (18). 

Post pregnancy infections remain a significant 
source of maternal morbidity and mortality. Obstetric 
infection accounts for more than 12% of maternal 
deaths. Infection occurs most frequently in women 
who have cesarean births, and following spontaneous 
or elective termination of pregnancy. Infection is 
estimated to be the second highest cause of under-
reported maternal death in the (U.S) (19)  

Weiss(20)   mentioned in his study according to (a 
population-based screening study) in New York that 
the obesity is an independent risk factor for adverse 
obstetric outcome and is significantly associated with 
an increased cesarean delivery rate. The cesarean 
delivery rate was 20.7% for non obese, 33.8% for 
obese and 47.4% for morbidly obese patients and 
Kaiser(21)  showed that women with BMI more than  
29 Kg/m2 was associated with 3-4 fold increased in 
C.S. 

Increase C.S rate all are more with the obese 
pregnant than general population. Despite this 
significant clinical problem, not many studies have 
explored the underlying mechanism of pathogenesis 
for association between obesity and raised C.S rate 
but most clinician suspect that the rise in C.S rate 
associated with obesity is due to obstructed labour 

caused by increased deposition of soft tissue in the 
maternal pelvis and large babies. But recently a very 
promising study of Zhang et al(22) from Liverpool 
women’s hospital and university concluded that 
myometrium of obese women contracted with less 
force and frequency and had less Ca2+ flux then that 
of normal. Most of C.S occurs due to delay in first 
stage. Maternal obesity and hypercholestromia are 
associated with poor uterine contractility. This 
contradicts the finding of Young, et al(23)  study 
which showed that C.S is more in second stage of 
labour mostly because of increased soft tissue mass 
and obese women had 2-4 fold increased cesarean 
deliveries rates due to dystocia was increased 6 fold 
in obese nulliparas. 

Urinary tract infections (UTIs) are more 
common in pregnant women than their non pregnant 
counterparts and the increase of BMI are related to 
increase patient's risk to develop UTIs (24). Women 
who are overweight or obese have an increased risk 
of various infections, especially urinary and genital 
tract infections (25)  

As regarding of maternal age, the present study 
revealed that the mean of maternal age was 25.81± 
4.63 years in non obese group and was 24.26 ± 5.86 
in obese group and increase percent of obese group 
(46%) with increase of age ≥30 years old in 
comparison with non obese group (24.4%) which 
mean that the obesity increases with aging. This 
finding is in agreement with Kabiru and Rayner(26) in 
Atlanta who showed that the mean age in non obese 
women was 24.4±5.7 years and in obese women was 
25.2±5.9 years, Nasreen(27)  who reported in their 
study that the mean age of women in normal weight 
was 29.3+5.8 years and in obese women was 
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28.9+8.3 years, Aekplakorn , et al(28) in Thailand who 
reported in their study that the prevalence of 
overweight and obesity was greater among older 
compared to younger people  and also supported by, 
Tracee Cornforth, (29) who reported that the obesity 
rates were lowest at ages 18 to 24 (12.1%) and 
peaked around 30% among 35- to 64-year-olds.  

The present study revealed that one third of 
women in obese group (38%) were illiterate and less 
than half of them (41.6%) were secondary school, in 
comparison with other group about less than half of 
women (42.8%) were illiterate and more than one 
fourth of them (29.6%) were secondary school which 
consist with Zhang,et al(22) who reported that 
(39.9%) in obese women were secondary education 
and (55.5%) in non obese women were secondary 
education.  

As regarding to maternal occupation, most of 
the highest percentages among both groups were 
housewife (90.8% & 92.8% respectively). These 
findings are supported by Abd El-Azez, (30) who 
mentions that the majority of women in both group 
(92.2%&96.2% respectively) were housewife, 
Musaiger,(31) who reported that 79% of women were 
unemployed in Saudi Arabia and supported by 
McMunn, (32) who reported in their study that 
evidently the severely obese cannot work because 
they are bed ridden and working mother have may 
experience high levels of stress sometimes so for 
about 38% of stay-at-home mothers were obese and 
for working mothers the percentage was 23% . 

The present study revealed that the most of 
women in both groups were living in rural areas 
(69.6% & 70% respectively), agree with Abdel-
Rahman(33) who reported that most of women were 
from rural areas . On the other hand, these findings 
are contradicted with Aekplakorn, et al(28) in Thailand 
who that most of women in both group live in 
residents of urban (34.8% and 9.9%) compared to 
rural areas (26.4% and 5.9%) . 

Many findings suggest that low level of 
education and poverty among individuals in the lower 
socioeconomic status may have been responsible for 
the inverse relationship between socioeconomic 
status and each of overweight and obesity, these may 
have resulted from poor food habits, where quantity 
is valued above quality(34) 

Concerning the rate of UTIs, in the present 
study finding show that the incidence of UTIs in 
obese women (22.8%) higher than non obese women 
(12.4%). These findings are supported by Zinnat(35) 
who revealed in his study that the UTIs in obese 
women was (24%) and in normal weight women was 
(6%) with the same number of subject in both groups 
with the present study. 

In the same line Pitchard, et al(36) in their study 
which conducted in sidhu hospital in India reported 
that the incidence of UTIs in normal weight was 
(16.7%), in obese (29.0%) and in morbid obese 
women was (37.5%). Pract, et al(37) in their study 
reported that the incidence of UTIs in morbidly obese 
women was (6%) in 100 of women compared with 
(0%) in 209 normal weight women. 

Mukherjee, (38) in London, their study found a 
significant increase in hypertension, diabetes, 
thrombophlebitis and UTIs in obese women than non 
obese women. 

Concerning with previous abortion, the present 
study mention that the obese women higher in loss of 
the fetus more than non obese women (35.6% & 
24.8% respectively) which supported by Sturdee, et 
al(39) who reported in their study that the risks of early 
miscarriage (at 6–12 weeks of gestational age) and 
recurrent early miscarriage were significantly higher 
among obese women.   

Obesity was recognized as a risk factor in 
pregnancy more than 50 years ago, so numerous 
retrospective studies have demonstrated the 
association between maternal obesity and various 
pregnancy complications (40). Many studies evaluated 
the correlation between BMI and the out come of 
pregnancy and found that massive obesity can 
contribute to many complications during pregnancy 
(41). The pregravid overweight increases maternal and 
fetal morbidity (42)  

Several studies have documented the increased 
risks of adverse outcome associated with obesity and 
pregnancy. Hypertensive disorders are more 
prevalent among pregnant women who are obese at 
the time of conception (43) and Obesity is also strongly 
associated with the development of preeclampsia (44)  

The present study reflected there is increase risk 
of antenatal complication in obese women than non 
obese women, such as preeclampsia which developed 
in (11%) in non obese compared with (21.43%) in 
obese and (34.68%) in morbid obese women. This is 
supported with William, et al(45) in Edinburg who 
showed in their study that preeclampsia were (5%) in 
non obese, (14.7%) in obese and (28.2%) in morbid 
obese women . Cedergen elucidated that 
preeclampsia was five times more common in a 
morbidly obese population BMI>40Kg/m2 (46)  

In the same line O'Toole et al(47) who found a 
strong association between increasing BMI and 
pregnancy induced hypertension and the risk of pre-
eclampsia is doubled with each 5 to 7 Kg/m2 increase 
in pre-pregnancy BMI,   found a 3 times higher risk 
of pre-eclampsia in obese women and a 7 times 
higher risk in morbidly obese women . Baeten, et 
al(48) reported in their study that the proportion of 
women who developed preeclampsia or eclampsia 
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consistently increased with BMI, which found that 
the percentage of preeclampsia (13.5%) in obese 
women and (9.1%) normal weight women. 

The present study showed high percentage of 
preterm baby between both groups (32.80% & 
36.00% respectively) which supported by Abd El-
Azez (30) reported in their study that the incidence of 
prematurity was (42.5%).  

The present study showed significance 
difference to indication of C.S in obese group than 
non obese group as sever preeclampsia which 
reported in the previous paragraphs, and unengaged 
head related to masrosomic baby represent (23.2%) 
than non obese group (10%). This is supported by 
Rosenberg(49), Watkins, et al(50) and Zinnat(35) who 
reported in their studies that found a consistent 
association between women weight and macrosomia 
(30.9%) in obese versus (10.3%) in non obese 
women. 

Nuthalapaty and Rouse(51) mentioned in their 
study that the infants born to obese women are 
significantly more likely to weigh more than 4000 g, 
obesity has been identified as an independent risk 
factor for macrosomia (even in non-diabetic women).  

Fetal macrosomia is more common in the obese 
non-diabetic mother compared to the lean mother 
with gestational diabetes. Increased glucose 
concentrations in the diabetic mother led to fetal 
hyperglycemia and hyperinsulinaemia causing 
increased fetal growth. Obesity is associated with 
maternal insulin resistance and fetal 
hyperinsulinaemia even in the absence of maternal 
diabetes, the combination of an increased energy flux 
to the fetus and fetal hyperinsulinaemia may explain 
the increased frequency of large for gestational age 
infants seen in the obese non-diabetic women (52). 

The present study has also shown a small but 
significant increase in fetal death or still birth related 
to a raised maternal BMI (5.2%) compared with 
(1.2%) in non obese women, supported with Abd El-
Azez, (30) reported in her study that the stillbirth was 
(4.5%) in obese and (2.2%) in non obese women and 
also in the present study the percentages of previous 
stillbirth and neonatal death in obese women 
significantly higher than non obese women. This is 
supported by (ElZein (53) who reported in their study 
that previous stillbirth and neonatal death increase in 
obese than non obese women. 

In the same line Tilton et al(52) have reported 
that the combination of rapid fetal growth induced by 
the endogenous hyperinsulinaemia in obese women 
and the functional limitations of the placenta to 
transfer sufficient oxygen to meet the requirements of 
the fetus, may lead to hypoxia and death in some 
cases. Infant's ability to adapt to postnatal life.  

Almost 95% of cases of UTIs are caused by 
bacteria that typically multiply at the opening of the 
urethra and travel up to the bladder and bacteria 
spread to the kidney from the bloodstream (54). 

In the present study mention the most common 
causative organisms in obese group are Gm-ve 
Bacilli Lactose Fermenter (Klebsiella) representing 
(8 %), Gm-ve Bacilli Lactose Fermenter (E.Coli) 
representing (6.8%), Gm-ve Bacilli non Lactose 
Fermenter (6%), Staphylococcus (Pathogenic) 
representing (4.4%) and lower organisms are 
Staphylococcus (Non Pathogenic) representing 
(2.4%).  

This finding is consistent with Foster(55) who 
reported that the Klebsiella, Escherichia (E.) coli and 
Staphylococcus account the most of remaining 
bacterial organisms that cause UTIs in older women 
and Enterococci bacteria, proteus mirabilis 
ureaplasma urealyticum and Mycoplasma hominis 
account the rare bacterial causes of UTIs which are 
generally harmless organisms.  

This finding is contradicted with Alper & 
Curry(56) who reported that the (E.coli) account for 
about 60% to 80% of all UTIs, as it usually found in 
the perineal and anal region and close to urethral 
opening and found other organisms include 
klebsiella, staphylococcus aureus, proteus, 
pseudomonas and heamophilus contributes to the 
development of UTIs.  

In the same line Alikhan (57) in the northwest of 
Iran who reported in his study that the Escherichia 
coli was the most common etiological agent of UTI 
(74.6%), followed by Klebsiella spp (11.7%), 
Staphylococcus saprophyticus (6.4%), and 
Pseudomonas aeruginosa (2.2%). 

Surgical site infection (SSI) is the second most 
common infectious complication after UTIs 
following C.S delivery (58). Wound infection often 
requires a prolonged hospital stay and leading to 
increase costs(6) 

        Wound infections are also more common 
in obese women. This association remains significant 
even when the procedure is elective and prophylactic 
antibiotics are administered(59).  

Concerning the rate of wound infection, the 
present study finding revealed that the incidence of 
post cesarean wound infection was higher in obese 
women (12.4%) compared with non obese women 
was (3.2%) which is supported by the report of Pelle, 
et al(60) who reported in their study that the most 
important risk suggested to contribute to (SSI) is 
(BMI). A greater rate of infection associated with 
obese women undergoing C.S surgery has been 
reported which in others studies as Johnson, et al (1) 
who mentioned in their study that SSI in obese 
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women was (19.7%) and  (9.0%) in normal weight 
women.   

In the same line Zinnat(35) in Bangladesh 
mentioned in their study that wound infection in 
obese women was 2% more than non obese women 
0.4% with the same number of subject in both groups 
with the present study 

In the present study according to classification 
of women's body weight and it relation with post 
partum wound infections, the finding revealed that 
the incidence of post cesarean wound infections in 
women who were non-obese was 3.2%, while 7.14% 
of the women who were obese and 17.74% of the 
women who were very or morbid obese which is 
supported by the report of Robinson, et al(61) who 
reported in their study that the risk of SSI is more 
common in women with an elevated BMI, compared 
maternal outcomes based on women weight. The 
incidence of cesarean wound infections in women 
who were non-obese was 0.8%, whereas 5.3% of the 
women who were morbid obese. 
Conclusions  

Obesity causes significant complications for the 
mother and fetus during pregnancy and morbid post 
partum infection. The present study described the 
outcomes of 250 obese women compared with 250 
non obese women; the results concluded that, obese 
women were more likely to present several obstetric 
complications, delivered by Caesarean section more 
than non obese women, increase admission to ICU 
and increase length of hospital stay. The incidences 
of urinary tract infections are significantly higher in 
obese women (22.8%) rather than non obese women 
(12.4%), and the most common causative organism is 
Klebsiella then Escherichia Coli and also the 
incidences of surgical site infections are significantly 
higher in obese women (12.4%) compared to non 
obese women (3.2%).  
Recommendations 
On the basis of the most important findings of the 
study, the following recommendations are 
suggested:- 
 Obesity is epidemic health problems, the 

antenatal healthcare systems, obstetricians and 
midwives will be forced to deal with the 
problems and risks related to obesity (obesity 
precautions). 

 The obesity intervention programs for pregnant 
women were based on a number of extra visits 
with a specially trained midwife. The 
cornerstone in the programs was a motivational 
interview/talk in early Pregnancy, 20 with the 
aim of motivating the obese pregnant woman to 
change her behaviors and to obtain information 
relevant to her needs.  

 Maternal and fetal surveillance may need to be 
heightened during            pregnancy; a 
multidisciplinary approach is useful. Women 
need to be informed about both maternal and 
fetal complications and about the measures that 
are necessary to optimize outcomes. 

 Prompt recognition and treatment of post 
pregnancy infection is required to prevent the 
onset of systemic infection. The majority of 
postpartum infections are detected following 
hospital discharge as wound infection. 

 Enhancing or reducing women postpartum 
infection through direct education about ideal 
wound care and perineal care at home by 
specialist and trained health care provider.   

 Directed patient education regarding risk factors 
and symptoms of postpartum infection must be 
included as part of comprehensive, quality 
follow-up care of women postpartum. 

 Evaluating women for any signs of fever or 
other signs and symptoms of infection has been 
suggested as one means to improve care in 
special place in hospital for follow-up of all 
women after delivery and with planned schedule 
for visits. 

 Consistent documentation and reporting of 
women characteristics as weight and height to 
identified body mass index for all women to 
concerning care in obese women tor reduce risk 
and post pregnancy infections are needed to 
improve epidemiologic evaluation of the true 
magnitude of this problem for women. 

 Implementation of such a standard of care and 
infection control strategies   in preoperative, 
intraoperative and mainly post operative periods 
would serve to improve prevention and 
identification of post pregnancy infections in 
women and reduce the associated burden of 
morbidity and mortality on the lives of women 
and their families 

 Nurses must be encouraged to attend specific 
meetings as workshops,  seminars and 
continuing educational programmes held to 
prevention of post partum complications 
especially infection which increasing length of 
hospital stay and costs.    
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Abstract: In this paper, a modified technique based on constellation shaping is proposed to reduce the peak-to-
average power ratio (PAPR) in orthogonal frequency division multiplexing (OFDM) systems. To accomplish 
significant reduction in PAPR, the energy compaction property of trigonometric transforms such as discrete cosine 
transform (DCT) is utilized in combination with the time domain constellation shaping technique. The application of 
trigonometric transforms results in OFDM signal with few energy components, which is then transformed by 
constellation shaping in time domain. This combined technique with extremely low computational complexity does 
not involve transmission of side information and is independent of OFDM input. Closed form expression for the 
complementary cumulative distribution function (CCDF) of PAPR of the proposed technique is derived and 
confirmed by simulation results. Performance of the proposed algorithm is evaluated and compared for even 
information bits in case of square QAM, and for odd information bits in case of cross QAM and rectangular QAM. 
Comparative analysis with the time domain constellation shaping and trigonometric based transform OFDM 
techniques shows better performance of the proposed scheme with no increase in terms of average power. 
[Hina Shabbir, Shahzad Amin Sheikh, Faiz Faizullah. Trigonometric based time domain constellation shaping 
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1. Introduction 

OFDM has been exploited for various high speed 
wireless communication and broadcasting systems. 
OFDM is a multi-carrier modulation scheme that allows 
the transmission of high bit rate data by using many 
subcarriers for parallel transmission. The main 
implementation disadvantage of OFDM signals is high 
peak-to-average power ratio, which tends to increase 
the implementation complexity of the Analog-to-Digital 
and the Digital-to-Analog converters, and reduce the 
power efficiency of high power amplifier.    Large 
peaks in transmitted OFDM signal are clipped by the 
power amplifier creating non-linear distortions which 
degrades BER performance. 

Several techniques have been proposed in the 
literature to mitigate the PAPR problem. Clipping 
reduces PAPR by limiting the peak amplitudes in the 
signal to desired threshold level, at the cost of nonlinear 
distortions and spectral spreading which can be reduced 
to some extent by filtering with reduced 
implementation complexity (Wang et al., 2005). 
Clipping and filtering combined with precoding method 
can give better results in PAPR reduction (Namitha et 
al., 2010). Multiple signal representation techniques 
such as Selective Mapping (SLM) (Han et al., 2004)  

and Partial Transmit Sequence (PTS) (Jiang et al., 
2007)  require the transmission of side information and 
experience an increase in the computational 
complexity. Several techniques have been introduced to 
overcome the issue of computational complexity (Lim 
et al., 2005; Lim et al., 2006). SLM and PTS techniques 
combined with error correction codes can eliminate the 
need for side information but causes reduction in 
transmission rate (Yang et al., 2003; Chen et al., 2007). 
The loss of data rate and transmission of side 
information can be avoided by employing constellation 
shaping techniques which reduce the PAPR by 
modifying the transmitted data symbols. Constellation 
shaping technique based on symbol predistortion 
extends the outer constellation points using decision 
metric without affecting the minimum distance and 
degrading performance (Sezginer et al., 2007). The 
main drawback is an increase in average power and 
dependence on the modulation format. Time domain 
constellation shaping technique uses a simple 
transformation to reduce PAPR (Dalakas et al., 2009) . 
This technique is independent of OFDM input and 
avoids the power increase by power normalization but 
it influences the BER performance.  Recently, new 
techniques based on trigonometric transforms such as 
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discrete cosine transform (DCT) have been developed 
to solve the PAPR problem in OFDM making use of 
their energy compaction property with a slight increase 
in complexity (Shanlin et al., 2008; Ahmad et al., 2007) 
. These techniques can accomplish significant PAPR 
reduction, but there is a need for much reduction in the 
PAPR of transmitted OFDM signals along with reduced 
implementation complexity.  

In this paper a modified scheme based on 
constellation shaping is presented and analyzed. This 
new technique combines the energy compaction of 
trigonometric transforms with low computational 
complexity of time domain constellation shaping 
proposed in (Dalakas et al., 2009) and attains 
considerable PAPR reduction. The character of DCT 
concentrates the input data of IFFT in a few 
components. The application of time domain 
constellation shaping after IFFT further reduces the 
PAPR and makes this technique independent of 
modulation scheme. Power normalization is utilized to 
keep the average power of the signal unchanged.  

Analytical closed form expression for the PAPR 
distribution of the proposed technique is derived and 
verified by simulations. Performance of the proposed 
technique is compared for square, cross and rectangular 
QAM for different number of bits per symbol. The 
effect of varying the constellation parameters like, 
minimum distance between constellation points and 
constellation energy is also explored. CCDF and bit 
error rate (BER) performance of the proposed 
technique is compared with time domain constellation 
shaping and trigonometric based OFDM. 
2. System model and PAPR definition 

OFDM is a digital multicarrier technique which 
divides the available bandwidth or spectrum into 
multiple parallel subcarriers and each is modulated with 
low rate data streams. An OFDM system with N 
subcarriers can be implemented by taking the N-point 
inverse discrete Fourier transform (IDFT) of a block of 
information data symbols followed by digital-to-analog 
converter. The information bits are mapped to a block 
of N complex data samples {xn, n = 1, . . . , N}, taken 
from an appropriate signal constellation such as 
quadrature amplitude modulation (QAM) or phase shift 
keying (PSK). The IFFT of the data block gives the 
discrete time domain samples {Xk, k= 1, . . . , N} of the 
OFDM given by 

1
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n k
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                (1) 

Superposition of a large number of independently 
modulated subcarriers with same phase in OFDM 
signal can give large peaks. These peaks in the signal 
degrade the performance of OFDM system due to 
amplitude limiting caused by nonlinear components in 
transmission path. A measure of signal degradation is 

peak-to-average power ratio defined as 
2

2

max

/

n

n

x
PAPR

E x N


 
 

                           (2) 

where E[.] denotes expectation. Reducing max|xn| 
is the main goal of PAPR reduction schemes. The 
continuous-time PAPR is obtained by taking LN point 
IDFT of the zero-padded input data sequence of length 
LN, where L is the oversampling factor (Sezginer et al., 
2007). In this paper, evaluations are done for the case L 
= 1. 

Complementary cumulative distribution function 
is a measure of PAPR efficiency of an OFDM system 
and is expressed as: 

21 [1 exp( )]NCCDF x                     (3) 

3. Time domain constellation shaping 
To reduce PAPR, time domain OFDM symbol x 

obtained after IFFT operation is translated into another 
symbol y by adding a peak cancelling vector which 
involves the multiplication of a positive real constant 
with phase information of OFDM symbol (Dalakas et 
al., 2009).  

 y x u                                                (4) 

where α is a positive real constant and u is the 
phase information vector of OFDM symbol x. The nth 
element of u is defined as: 

exp( ),n nu j      0 1n N             (5) 

where θn is the phase of xn in radians. 
PAPR due to the addition of cancelling vector 

should be less than the PAPR of the original OFDM 
symbol x in order to have reduced PAPR of resulting 
symbol y (Dalakas et al., 2009). The OFDM symbol y 
obtained after the transformation process results in 
reduced PAPR with an increase in the total average 
power. This increase in power can be avoided by 
normalization, keeping the PAPR reduction unchanged 
(Dalakas et al., 2009).  

norm x y                                               (6) 

where λ is the normalizing factor given by 
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Normalization restores the total average power but 
it results in minimum distance reduction which 
degrades the BER performance. The simple 
transformation makes the implementation complexity 
of this algorithm quite low and easily reversible at the 
receiver. 
3.1 Performance Analysis of time domain 
constellation shaping 

The analytical expression for the PAPR of the 
proposed technique in terms of CCDF is expressed in 
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(Dalakas et al., 2009). Consider the time domain 
OFDM samples xn obtained by the IFFT operation. For 
large value of subcarriers, both real and imaginary parts 
of xn follow Gaussian distribution with mean of zero 
and variance of 0.5. The amplitude of xn normalized by 
average power is given by 

n
n x

avg

x
s

P
                                               (8) 

The magnitude of xn is Rayleigh distributed with 
CDF as follows  

2( ) 1 exp( )
nsF s s                             (9) 

The CCDF distribution of PAPR is expressed 
(Dalakas et al., 2009) as follows 
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4. Trigonometric transforms based OFDM system 
The energy packing capability of trigonometric 

transforms, like discrete cosine transform (DCT) can be 
utilized in OFDM systems for providing high PAPR 
reduction with low implementation cost. DCT 
transform of a sequence of N real data points is defined 
as: 
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Discrete sinusoidal transforms are applied in the 
frequency domain of OFDM to focus the energy of the 
signal in few samples corresponding to low special 
frequencies by redistributing the signal power on every 
subcarrier. As a result of this redistribution some 
subcarriers become concentrated with signal energy 
while others remain close to zero, keeping the signal 
energy after transformation unaffected (Shanlin et al., 
2008;  Wang et al., 2010). This decrease in signal 
components is the main cause of PAPR reduction in 
Sinusoidal transforms based OFDM system. To reduce 
PAPR, DCT is applied to constellation symbols. The 
transformed OFDM signal is then modulated by IFFT 
for transmission. At the receiver, inverse DCT is 
applied to the received symbols after FFT.  
4.1 CCDF of trigonometric transforms 

The complex envelope of DCT is given as 

c ci cqx x jx                                         (12) 

DCT signals converge to Gaussian distributed 
variable for large number of subcarriers. Central chi-
squared distribution with one degree of freedom is 
followed by power distribution (Ahmad et al., 2007). 
The amplitudes follow the Rayleigh distribution. CDF 

of DCT signal is given as 
2
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CCDF for DCT signal is 
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5. The novel PAPR reduction technique 
The proposed technique is an efficient PAPR 

reducing scheme with low implementation cost and 
requires no transmission of side information to the 
receiver. The main aim of the proposed scheme is to 
obtain high level PAPR reduction by combining the 
time domain constellation shaping with the energy 
focusing trigonometric transforms, as illustrated in 
Figure 1. 

 
Figure 1: Block Diagram of the proposed PAPR 

Reduction Scheme 
 
              In the proposed technique, OFDM signal is 
first transformed by the sinusoidal transforms in 
frequency domain. DCT is a scalar transformation so in 
order to obtain the transformed OFDM signal DCT is 
applied on both the real and imaginary components of 
mapping symbols separately. The rearrangement of 
energy results in most of the subcarriers equal to zero. 
The application of trigonometric transforms does not 
influence the orthogonality of OFDM (Shanlin et al., 
2008). The transformed OFDM signal is then 
modulated by IFFT operation to get the time domain 
signal. Due to the less energy components obtained by 
DCT operation, PAPR of the modulated OFDM signal 
is minimized.  The time domain constellation shaping is 
then applied on the modulated OFDM to further reduce 
the PAPR.  
The proposed algorithm is summarized as follows, 
1. Obtain DCT transform of the input data block using 
(11). 
2. Compute IFFT of the transformed signal using (1). 
3. Choose value for α according to PAPR reduction 
required.  
4. Compute phase vector using (5)  
5. Transform the time domain OFDM signal using (4). 
6. Calculate λ using (7). 
7. Perform normalization using (6) to obtain the 
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transmitted signal. 
6. Performance analysis of proposed technique 
         The analytical expression for the PAPR of the 
proposed technique in terms of CCDF is derived and 
confirmed by simulations. Central limit theorem is used 
to approximate the input data block by Gaussian 
distribution for large number of subcarriers.  
6.1 CCDF of proposed technique 
          The proposed algorithm is the combination of 
sinusoidal transform and time domain constellation 
shaping. Since time domain constellation shaping takes 
place after modulating the transformed DCT signal, 
CCDF of PAPR for the proposed technique can be 
obtained by combining the CCDF for constellation 
shaping from (10) and CCDF for DCT signal from (14). 
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               Closed form expression for the CCDF of 
PAPR of the proposed technique derived in (15) is 
confirmed by simulation results for varying values of α. 
Figure 2 shows the CCDF performance of the proposed 
scheme with DCT transform for 16-QAM with α 
varying from 0 to 1.5 with step 0.5. Results verified the 
analytical expression derived for proposed technique 
since the theoretical and simulated results overlap to 
great extend. Simulation results also show reduction in 
PAPR with the increase in the value of α. 
 

 
Figure 2: CCDF of DCT-Time Domain Constellation 

Shaping  
 

7 Performance evaluation of proposed technique 
           In this section numerical results for the proposed 
technique are presented for even and odd number of 

bits per symbol. Simulations are carried out for 
different number of bits per symbol and comparative 
analysis is performed for same minimum distance and 
same energy. The main parameters that comprise any 
constellation are: 

a) Number of bits per symbol to be transmitted. 
b) Minimum distance between constellation 

points. 
c) Constellation energy. 

          Results have been developed for the proposed 
technique by taking into account the effect of varying 
the above mentioned parameters. Comparison of the 
proposed scheme with time domain constellation 
shaping and trigonometric based OFDM is performed.  
7.1 Performance evaluation for different QAM 
schemes  
          Square QAM is utilized for transmitting even 
number of bits per symbol while in case of odd number 
of bits two constellation formats namely cross QAM 
and rectangular QAM are used. The main difference 
between the two is that rectangular QAM requires more 
energy to transmit symbols as compared to the cross 
QAM. CCDF performance of DCT based proposed 
technique for different modulation schemes (8-QAM, 
16-QAM, 32-QAM, 64-QAM, 256-QAM) with N=256 
and α=1 is shown in Figure 3. The results show that 
PAPR of the proposed technique increases with the 
increase in signal constellation points. 

 
Figure 3: CCDF of the PAPR for Various QAM 

Constellations 
 

7.2 Performance evaluation for varying constellation 
parameters 
           As mentioned earlier, for transmitting odd 
number of bits either cross QAM or rectangular QAM 
can be employed. Cross QAM is a preferred QAM 
signal constellation when the number of bits is odd 
since both the peak and average power can be reduced 
by using a cross QAM constellation compared to the 
rectangular QAM. 
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           Rectangular QAM offers more constellation 
energy compared to cross QAM, keeping the minimum 
distance between the constellation points same for both 
the odd constellation formats (cross QAM and 
rectangular QAM). Comparison of cross and 
rectangular QAM for odd number of bits (32-QAM, 
128-QAM, and 512-QAM) in terms of same minimum 
distance between constellation points for DCT based 
proposed technique is presented in Figure 4. It is 
observed that PAPR reduction in case of cross QAM is 
more as compared to the rectangular QAM due to high 
initial energy of rectangular QAM.  

 

 
Figure 4: CCDF of the PAPR for Cross & Rectangular 

QAM Constellations 
 

          Results of proposed technique can be evaluated 
for cross and rectangular QAMs by making 
constellation energy of rectangular QAM equal to that 
offered by corresponding cross QAM. This is done by 
reducing the minimum distance of rectangular QAM to 
make its energy equal to the corresponding cross QAM. 
Figure 5 shows the comparison of cross and rectangular 
QAMs (32-QAM, 128-QAM, and 512-QAM) for same 
energy with DCT based proposed technique. For same 
energy, both cross and rectangular QAMs show almost 
equal reduction in PAPR by the application of proposed 
scheme.  
7.3 Performance comparison with competitive 
techniques 
         Comparative analysis of the proposed scheme 
(New Technique) with time domain constellation 
shaping (TDCS) and trigonometric based OFDM (DCT 
OFDM) is performed for 16 QAM with N=256 and 
α=1. Figure 6 presents the comparison of DCT based 
systems for 16-QAM. OFDM signal performance 
without PAPR reduction is also shown as a reference. 
The results show the better performance of the 
proposed new scheme in PAPR reduction compared 
with other recent schemes. It is observed that for the 
proposed technique improvement is on the order of 

4.3dB for α=1. 
 

 
Figure 5: CCDF of the PAPR for Cross & Rectangular 
QAM Constellations with Equal Transmitted Energy 

 
          The proposed scheme is also compared with the 
dynamic constellation shaping technique (DCS) 
(Sezginer et al., 2005). In dynamic constellation 
shaping symbols are pre-distorted based on a cost 
function.   Comparison of the proposed technique with 
dynamic constellation shaping scheme for 16-QAM, is 
shown in Figure 7. It is observed that in case of 
dynamic constellation shaping technique (DCS) 
improvement in performance is on the order of 2.3dB 
while for the proposed technique (TDCS) performance 
gain is approximately 4.3dB. 
 

 
Figure 6: CCDF Performance Comparison of the 

Proposed Scheme with OFDM, TDCS based OFDM 
and DCT based OFDM for 16-QAM Constellation  

 
           In this section the BER performance of the 
proposed technique is explored. Figure 8 presents the 
BER performance of the proposed technique for 16-
QAM, N=256 and α varying from 0 to 1.5 with step 
0.5. It can be seen that BER performance of the 
proposed technique degrades with the increase in value 
of α. BER performance of OFDM signal without PAPR 
reduction is given by α=0. 
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Figure 7: CCDF Performance Comparison of the 

Proposed Scheme with OFDM and DCS based OFDM8 
BER Performance of proposed technique 

 

 
Figure 8: BER Performance of the Proposed Technique 

for Various Values of Alpha   
 

8.1 BER Performance comparison with competitive 
techniques 
             BER performance of the proposed scheme is 
the same as that of original time domain constellation 
shaping technique. Figure 9 shows the BER comparison 
of the proposed DCT transform based scheme (New 
Technique DCT) with time domain constellation 
shaping (TDCS) and trigonometric based OFDM (DCT 
OFDM) for 16-QAM with N=256 and α=0.5. OFDM 
signal performance without PAPR reduction is also 
shown as a reference. BER in case of proposed scheme 
is slightly degraded compared to the original OFDM 
signal reference. It is observed that BER performance 
of the proposed scheme overlaps that of original time 
domain constellation shaping technique. It is also 
observed that for the proposed technique BER 
degradation is on the order of 1.5dB for α=0.5. 
           Figure 10 shows the BER comparison of the 
proposed DCT transform based scheme with 
competitive techniques for 16-QAM with N=256 and 
α=1.  

 
Figure 9: BER Performance Comparison of the 
Proposed Technique with Existing Techniques   

 

 
Figure 10: BER Performance Comparison of the 

Proposed Technique with Existing Techniques with 
alpha = 1 

 
             It can be seen that the only degradation that 
occurs is due the time domain constellation shaping 
technique (TDCS). The integration of DCT with time 
domain constellation shaping technique in the proposed 
scheme does not further degrades BER. It is observed 
that for the proposed technique BER degradation is on 
the order of 2dB for α=1. 

It can be concluded that for a 4.3 dB gain in 
the CCDF performance there is approximately a 2 dB 
loss for 16-QAM and α=1 in case of proposed 
technique. 

 
9 Conclusion 

We have proposed a constellation shaping 
technique which achieves a considerable PAPR 
reduction in OFDM system by employing the energy 
packing capability of sinusoidal transforms to generate 
an OFDM signal for modification in time domain by a 
simple transformation. Closed form expression for the 
CCDF performance of PAPR distribution is derived and 
verified by the simulation results. Performance 
evaluation of the proposed technique with other schemes 
shows better performance in terms of PAPR reduction 
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without increasing the signal power at the cost of slight 
degradation in BER performance. Comparison between 
the cross and rectangular QAM for odd number of bits 
per symbol is analyzed for same minimum distance and 
same energy. The proposed technique outperforms other 
recently proposed PAPR reduction schemes without 
much increase in system complexity.  
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Identification of three fish species of genus Plectorhynchus from the Red Sea by their scale characteristics 
 

Ahmed S. A. Harabawy1, 3; Imam A. A. Mekkawy2, 3 and Ali Alkaladi1 
 

1Biology Department, Faculty of Science, North Jeddah, King Abdulaziz University, Jeddah, Saudi Arabia. 
2Biology Department, Faculty of Science, Taif University, Taif, Saudi Arabia. 

3Zoology Department, Faculty of Science, Assiut University, Assiut, Egypt. 
harabawy2005@yahoo.com 

 
Abstract: Scale characteristics and its detailed structure from different body regions were studied in three 
Plectorhynchus species in terms of morphometry and Scanning Electron Microscopic techniques. The present work 
has been suggested to the rarity of taxonomic and biological information about the three Plectorhynchus species, P. 
gaterinus, P. pictus and P. schotaf from the Red Sea. A wide spectrum of size-free intraspecific and interspecific 
variations was recorded and documented concerning the overall form of the scales and their morphometrics, scale 
surface morphology, the primary, secondary and tertiary radii counts, shape of interradial tongues and the first 
circuli, the interradial circuli, most outer lateral circuli, inner lateral circuli, denticles on circuli,  interradial and 
intercircular grooves, segmentation and granulation pattern of the caudal field and the shape of ctenii. The 
quantitative scale characters of Plectorhynchus species are subjected to cluster analysis that revealed two main 
subclusters, the first includes P. gaterinus and P. schotaf, and the second subcluster includes P. pictus. In addition to 
the intraspecific variations, the highly significant interspecific variations in the morphometric indices also were 
evident from one body region to another (P<0.01). The pattern of variations reflected by CVA referred to the partial 
discrimination between the three Plectorhynchus species considered. Among the scale characteristics used to 
differentiate between Plectorhynchus species are the overall shape of the lateral line canal, the relative position of its 
anterior and posterior openings and the cantilevered anterior extension of the canal.  
 [Ahmed S. A. Harabawy, Imam A. A. Mekkawy and Ali Alkaladi. Identification of three fish species of genus 
Plectorhynchus from the Red Sea by their scale characteristics. Life Sci J 2012;9(4):4472-4485]. (ISSN: 1097-
8135). http://www.lifesciencesite.com. 673 
 
Keywords: Plectorhynchus, scale morphology, morphometrics, scanning electron microscopy. 
 
1. Introduction 

The Red Sea has a unique environment as it 
is exposed to extreme natural influences, viz. 
intensive sun radiation, constant hot winds and 
subsequent high evaporation rate with negligible 
inflow of rivers. Like other tropical and subtropical 
seas, the Red Sea is characterized by a rich and highly 
diversified fauna and flora (Shiekh-Eldin, 1988; 
Ghisotti, 1995).  

Coral reefs provide a home to thousands of 
species of different flora and fauna and found to be 
one of the most diverse and productive natural 
ecosystems. In spite of presence of a large variety of 
bony fishes living in and around the coral reefs in the 
Red Sea, so far, little is known about these fishes.  

Lepidology, the use of scale morphology and 
squamation in fish classification, can be dating back 
to the mid-nineteenth century where the first use of 
fish scales in taxonomy; in this time the fishes were 
divided into four groups according to the structure of 
their scales: Placoidei, Ganoidei, Ctenoidei, and 
Cycloidei (Jawad, 2005). 

The importance of scale structure as a 
research material in fish taxonomy and fisheries 
increased with great developments in the field of 
microscopy. Application of scanning electron 

microscopy (SEM) to reveal morphology, 
ultrastructure and surface ornamentation of fish scales 
had facilitated its utility to distinguish the taxonomic 
groups over a continuum ranging from higher taxa to 
species.  

Detailed structure of the fish scale can be 
helpful in describing the species, nomenclature, 
phylogeny, sexual dimorphism, age determination, 
growth studies, population dynamics, stock 
assessment, past environment experienced by the fish, 
migration, taxonomy, discriminating between 
hatchery-reared and wild populations, in 
understanding the pathology of a fish scale due to 
pollution of a water body, in addition to use the scales 
as a biosorbent to remove heavy metals from 
contaminated waste streams (Mekkawy et al., 2007;  
Dapar et al., 2012; Ganzon et al., 2012; Prabu et al., 
2012).   

Many authors have strongly emphasized on 
the validity of scale morphology and ultrastructural 
characteristics for fish taxonomy and phylogeny 
(Lippitsch, 1990, 1993; Mekkawy et al., 1999, 2003, 
2006, 2011; Mahmoud et al., 2005; Harabawy et al., 
2007; Reza et al., 2009; Esmaeili and Gholami, 2011; 
Dapar et al., 2012 and Ganzon et al., 2012). In 
addition to the systematic status, the functional 
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approach of the ultrastructure and superficial 
ornamentation of teleost scales also attracted the 
attention of the aforementioned recent authors.  

Studies that use the morphometric 
characteristics of scales from different body regions 
in fish taxonomy were rare (e.g. Mekkawy et al., 
1999, 2003, 2006, 2011; Mahmoud et al., 2005 and 
Harabawy et al., 2007). Most of these studies aimed 
to establish a wide range of valuable scale characters 
that can reflect a well-defined taxonomic status and a 
well-founded phylogenic tree of fish taxa. 

The family Haemulidae (order Perciformes) 
represents one of the valuable and economical fish 
families in the Red Sea. Its members (Haemulids or 
grunts) are bottom-feeding, carnivorous, nocturnal 
fishes and use the reefs for shelter (Randall, 1992).  
Taxonomically, Haemulids appear as one of the 
problematic groups of marine fish families due to the 
fact that the traditional characters used in 
identification of fishes are relatively constant among 
certain species of haemulids. From a taxonomic point 
of view, the Red Sea region seems to be one of the 
least studied areas in concern with haemulids. 

The present work aimed to screening and 
documenting the diversity of scale characteristics of 
three Plectorhynchus species: P. gaterinus, P. pictus 
and P. schotaf from the Red Sea at Jeddah and to 
answer the questions that were previously mentioned 
by Mekkawy et al. (2011) concerning the most useful 
scales characters for systematic purposes, the validity 
of the use of scale morphometrics in fish taxonomy,  
possibility to give an  interpretations for the surface 
scale ornamentation in terms of systematic and 
functional approaches. In addition, what is the 
difference in scale characteristics of marine and 
freshwater fishes? The answers of such questions 
should present the bases for further work on scale 
characteristics and their exploitation for phylogenetic 
investigations for Haemulidae. Among the interesting 
scale characteristics considered in the present work 
were the overall form of the scales and their 
morphometrics, counts of radii, shape of interradial 
tongues and the first circuli, the interradial circuli, 
most outer lateral circuli, inner lateral circuli, 
denticles and grooves among circuli , granulation 
pattern of caudal field and form of ctenii. Do such 
characters reflect functional morphological aspects? 
This is also a question to be answered. 
2. Materials and Methods 

In the present work, 1160 scales from 27 
specimens of three Plectorhynchus species, namely: 
P. gaterinus   (Forsskål, 1775) (150 – 267 mm 
standard length (SL)), P. pictus   (Tortonese, 1936) 
(200 – 280 mm SL) and P. schotaf   (Forsskål, 1775) 
(188 – 245 mm SL) were examined to elucidate their 
scale characteristics. These specimens were collected 

from the Red Sea at Jeddah, Saudi Arabia through the 
period from March to April 2012. 

The scales were gently removed with fine 
forceps from the left side of the body from the 
following positions on the body: 1)- Region A, 
directly below the anterior part of the dorsal fin 
(BDFS). 2)- Region B, postoberculum (POS). 3)- 
Region C, below the lateral line, between the pectoral 
and pelvic fins (BLLS). 4)- Region D, caudal 
peduncle directly above the lateral line (CPS). In 
addition, anterior lateral line scales (ALLS), middle 
lateral line scales (MLLS) and posterior lateral line 
scales (PLLS) from caudal peduncle region. 
Morphometric measurements and radii counts were 
taken only from the scales of the first four regions 
(regions A, B, C and D). While scales forming the 
lateral line were examined to show the lateral line 
pattern, shape and characters of the lateral line canal.  

Scales examined were cleaned by physical 
careful removing of the adhering tissues debris 
without damage in the scale surface. Then they were 
immersed in a solution of 10% ammonia for 24-36 hr 
to soften adhering tissues and to clean them. Cleaned 
scales were dried on a filter paper and kept between 
two glass slides.  

Fig. 1 shows the structure of a sectioned 
scale, types of radii and the morphometric 
measurements considered. The primary, secondary 
and tertiary radii were counted to reveal intraspecific 
and interspecific variations. The morphometric 
measurements were treated in terms of indices (L1/L, 
L2/L, L1/L2 and W/L) whereas, L: scale length; L1: 
rostral field length; L2: caudal field length; W: scale 
width.  

To clarify intraspecific and interspecific 
variations of three Plectorhynchus species, ANOVA 
(Design:Species+Region+Species*Region, (R2=0.97-
0.99)), canonical variate analysis and clustering 
analysis were applied on the morphometric indices of 
scales using SPSS package, release 9.0.0 (1998) with 
the assumption of homogeneity of variance. 

Scanning Electron Microscopy (SEM) was 
used to study the morphology and microstructures of 
the scales in the rostral, lateral, and caudal regions. 
The cleaned and dried scales that are used for 
Scanning Electron Microscope (SEM) examination 
were mounted and fixed by sticker tape on a specimen 
holder and coated with a 30-nm layer of gold. The 
electron micrographs were produced on GAOL, 
GSM5400LV, SEM in back scattering mode and on a 
Stereo Scan Cambridge Mark 2A (15 KV ) in Assiut 
University Electron Microscope Center, Assiut, 
Egypt.  

Also the shape of overall granulation area in 
the caudal field was studied according to the shape of 
rostro-caudal separation line, the posterior rim and the 
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shape of granulation area in the caudal field by using 
light microscope. 
3. Results 
Scale surface morphology and morphometrics: 

All scales of Plectorhynchus species are 
mainly of the ctenoid and sectioned type (i. e. with 
well-developed radii) on all parts of the body of the 
three species investigated. No simple scales (i. e. 
without or with only weakly developed radii) were 
recorded. The surface of scales is divided into three 
distinct fields, anterior or rostral field from the focus 
to anterior margin, posterior or caudal field from the 
focus to the posterior margin and lateral fields (Fig. 
1). The scales of Plectorhynchus species studied show 
a characteristic surface ornamentation which in its 
simplest case consists of ridges (circuli) and grooves, 
forming nearly circular rings around a center called 
focus except in the caudal region that have no circuli 
and alternatively, contains ctenii and granulation 
segments. The variable scale shape has its effect on 
the arrangement of the circuli. The regenerated scales 
(without any ornamentation at least at the central part 
of the scale) were recorded. The largest scales are 
recorded in post operculum region (POS) below the 
lateral line, while the smallest ones are found in 
caudal peduncle region and on the belly. 

In the rostral part of the scale, the circuli are 
partitioned by deep and narrow grooves that run 
radialy (radii) between the focus and anterior rim. The 
radii on the scales of Plectorhynchus can be 
categorized into three types depending on their origin 
and end on the scale including: primary, secondary 
and tertiary (Fig. 1). In comparison to the tertiary 
radii, the relative number of primary and secondary 
radii is more in number. 
Morphometrics and counts of radii: 

Table 1 shows the basic statistics of the scale 
morphometric indices (relative to scale length, L) 
from four different body regions. This table reveals 
the interspecific variations among the three 
Plectorhynchus species considered. Based on the size-
free morphometric indices clustering of these species 
(Fig. 2) refers to their division into two main 
subclusters, the first includes P. gaterinus and P. 
schotaf, and the second subcluster includes P. pictus. 
Highly significant interspecific variations in these 
indices were evident in diffirent body regions scales 
(P<0.01) (Table 1). 

In each species, Tables 2-4 reveal 
intraspicific variations in these scale morphometric 
characteristics of the four body regions considered. 
From Table 2, one can note that, in P. gaterinus, the 
indices L1/L and L1/L2 show significant difference 
between scales of the four body regions (P�0.05). 
But W/L index revealed highly significant variations 
(P<0.01). While L2/L index reflected insignificant 

variation (P>0.05). Tables 3 and 4 showed that in 
both P. pictus and P. schotaf respectively, only one 
index (W/L) revealed highly significant variations 
(P<0.01) while the rest of indices show insignificant 
differences (P>0.05) between scales of the four body 
regions of both. 

The pattern of variations reflected by CVA 
referred to the partial discrimination between the 
three Plectorhynchus species on CVI only (Fig. 3) 
due to the discriminating power of L1/L index that 
has the higher loading value on CVI (Table 5). 

The percentages of occurrence and basic 
statistics of the primary, secondary and tertiary radii 
counts are given in Tables 6, 7 and 8. Table 6 shows 
variations in the primary radii counts among the three 
Plectorhynchus species studied. These counts are 
ranged between 2–7, 1-9 and 4-9 in P. gaterinus, P. 
pictus and P. schotaf respectively. The secondary 
radii counts varied between 0-7, 0-7 and 0-3 in P. 
gaterinus, P. pictus and P. schotaf respectively. The 
tertiary radii ranged between 0-2, 0-5 and 0-2 in P. 
gaterinus, P. pictus and P. schotaf respectively. Such 
counts were size free in species considered (P>0.05). 
The patterns of distribution of such size-free counts 
revealed significant scale interspecific variations of 
Plectorhynchus species using G – statistics test 
(P<0.01).  
Scanning electron microscope studies: 
Rostral field: 

At the rostral rim of all scales of 
Plectorhynchus species studied, tongue-like 
projections are found in the inter-radial space and are 
free of circuli near the rim (Fig. 4a). On the same 
scale, such tongues may be convex or straight or both 
are found; the 1st inter-radial circulus is rounded or 
relatively straight (Fig. 4a). 

The radial grooves in the rostral field of the 
scales of Plectorhynchus species have two different 
forms. In the first form, the groove appeared as a deep 
irregular groove, some strong ridges on each side of 
the groove are touched and some others are short. 
This form was recorded in scales of P. gaterinus and 
P. pictus (Fig. 4b). In the second form, the groove is 
relatively shallow with narrow split; this form was 
recorded in P. schotaf (Fig. 4c). 
Inter-radial circuli, grooves and denticles: 
 The spaces between the circuli are called 
intercircular spaces (grooves). Such grooves were flat 
and wide relative to the circulus thickness in most of 
scales of Plectorhynchus species studied (Fig. 5). The 
circuli found between radii (in the interradial space) 
bear small denticles or tooth-like structures that can 
be seen only under high magnification and are called 
lepidonts. Three different characteristic types of 
denticles or lepidonts were identified on the inter-
radial circuli (Fig. 5a-c). Type 1: The circuli bear 
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denticles of variable size; the free ends of these 
denticles are oriented backwardly. Such form was 
recorded in P. gaterinus (Fig. 5a). Type 2: The circuli 
bear strong denticles with very pointed ends (claw-
like ends) oriented backwardly (Fig. 5b). Such form 
was recorded only in P. pictus. Type 3 is 
characterized by denticles with rounded ends that 
have flat dorsal surface and is oriented backwardly 
(Fig.5c). This type was recorded in P. schotaf. In 
addition, growing small denticles were recorded in 
the three species studied.  
The outer lateral circuli: 
 In all scales of Plectorhynchus species 
studied, the most outer lateral circuli (the first to 
second ones) are relatively free of denticles (Fig. 6). 
The outer circuli may be thick (Fig. 6a) or thin (Fig. 
6b and c) with sculptured surface. The grooves 
between the outer circuli are flat. Such grooves were 
recorded in P. gaterinus and P. schotaf (Fig. 6a and 
c). Other grooves appear as V-shape enclosed by wide 
thickened circuli in all scales of P. pictus (Fig. 6b).  
The denticles of the outer lateral circuli have 
tubercular shape and gradually take their specific 
shape in the inner lateral circuli towards the focus. 
The inner lateral circuli and denticles: 
 The inner lateral circuli of Plectorhynchus 
species are separated by flat grooves enclosed by 
thickened circuli. These grooves were recorded in 
scales of P. gaterinus and P. pictus (Fig. 7a and b). 
V-shape grooves enclosed by wide thickened circuli 
are recorded in scales of P. schotaf (Fig. 7c). The 
inner circuli bear denticles of variable shape and size 
on their dorsal sides. These denticles were 
differentiated into three different categories (Fig. 7a-
c): 1- strong conical denticles with the tip bent 
interiorly towards the center of the scale and show a 
neck-like narrowing (Fig. 7a), this type of denticles 
was recorded in P. gaterinus; 2- short small spine-like 
denticles with pointed ends and unequal interval 
distances between them on the same circulus (Fig. 
7b), these denticles are specific for P. pictus and 3- 
canine-like denticles with ends bend slightly towards 
the focus and separated by  equal interval distances 
(Fig. 7c), these were recorded in P. schotaf. 
Focus region: 

The focus of the scales of the both species P. 
gaterinus and P. pictus is located in front of the 
separation line, while in scales of P. schotaf, the focus 
penetrates the granulation area to be behind the 
separation line (Figs. 8 and 11). The focus region 
shows unique patterns of circuli and tubercular ridges 
(Fig. 8a-c). The focal circuli of P. gaterinus are 
smooth and do not bear any denticles (Fig. 8a), while 
those of P. pictus, bear small irregular denticles (Fig. 
8b). In contrast, in scales of P. schotaf, the central 
part of the focus has no circuli and appears as 

irregular tubercular ridges with different shapes and 
sizes (Fig. 8c). 
Caudal field: 
Segmentation of the caudal field and ctenii: 

Figures 9-10 reveal that the posterior field of 
the scales appears as rows of segments arranged in 
parallel radial lines and ending as long ctenii at the 
posterior rim of the scale. According to the pattern of 
segmentation, shape and arrangement of segments 
and shape and size of ctenii, three patterns of scales 
were identified in Plectorhynchus species considered. 
In P. gaterinus, the segments of each row occupied 
alternative position with the adjacent ones. Each 
segment has two equal lateral folds and is tightly 
connected to other one with little intersegmental 
matrix layer; the outer row extends posteriorly into 
long pointed ctenii (Figs. 9a and 10a). In P. schotaf, 
the segments are sculptured and have irregular shapes 
without specific pattern and extend posteriorly into 
ctenii of various shapes and sizes. The segments are 
spaced and have a wide matrix layer connects 
between them (Figs. 9b and 10d). In case of P. pictus, 
the segments of each row are adjacent to each other 
and the ctenii are long and pointed (Fig. 9c) or have a 
wide edges with very sharp lateral processes (Fig. 
9d). Each segment has two lateral folds, one longer 
than the other. The segments are connected to each 
other by ligaments-like tendons (Fig. 10b). In all 
scales of the three Plectorhynchus species studied, old 
segments are located internally close to the focus and 
have corroded or resorbed appearance whereas the 
youngest segments are well developed, externally 
located and extending to the posterior rim (Fig. 9d). 
Some pores were recorded in the caudal field of 
scales of Plectorhynchus species studied (Fig. 8c). 
The separation line, the posterior rim and the 
shape of granulation area: 

The separation line is the border between 
rostral and caudal field. At which the circuli do not 
invade the posterior field of the scale because the 
circuli have dead ends or merge together and the 
inter-circular grooves become broader. Therefore, the 
area of granulation in the caudal field is sharply 
separated from the anterior rostral field and is easily 
recognizable.  

According to the separation line, the shape 
of posterior rim and the shape of granulation area, 
three forms were identified in sectioned scales in 
Plectorhynchus species (Fig.11). Form 1: The 
separation line is convex and the posterior rim is 
rounded, so the granulation area is similar to a convex 
lens. This form was specific for P. gaterinus (Fig. 
11a). Form 2: The separation line is zigzag-shaped 
and the posterior rim is rounded. Such form was 
specific for P. pictus (Fig. 11b). Form 3: The 
separation line has �-shape and the posterior rim has 
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V-shape, therefore the granulation area is 
homboidal in shape, this form was specific for P. 

schotaf (Fig. 11c). 
Lateral line canal:  

Figure 12 shows the characteristics of the 
lateral line canal of Plectorhynchus species studied. 
The lateral line canal is a simple tube embodied 
within the matrix of the scale. It is divided into a 
rostral wide tube extend anteriorly and a caudal 
narrow tube that extend posteriorly to end just before 
the posterior margin (P. gaterinus and P. schotaf) 
(Fig. 12a) or reach the posterior margin of the scale 
(P. pictus) (Fig. 12b and c). The rostral wide tube 
slightly deviates anteriorly from the anteroposterior 
axis of the scale (oblique). The anterior opening is 

hidden by a cap-like projection cantilevered over it. 
The anteriorly projecting cap-like extensions are 
adorned by two forward-projecting spines from the 
antero-dorsal and antero-ventral corners of the cover. 
The posterior opening of caudal narrow tube occurs 
on the inner surface of the caudal region. In P. pictus, 
a series of pores are found at the lateral side of the 
wide rostral canal and the posterior opening occurs at 
the scale’s posterior margin at the bases of ctenii (Fig. 
12c), but in P. gaterinus and P. schotaf, no pores are 
found and the posterior opening occurs just before the 
posterior margin (Fig. 12a). The length of the lateral-
line canals vary along the lateral line and gradually 
decreases to be just a simple short straight tube in 
caudal peduncle lateral line scales.  

 
Table 1: Basic statistics, mean ± SD (Range) of the morphometric indices of scales from four body regions of 
the three Plectorhynchus species from the Red Sea, Jeddah, Saudi Arabia. The postopercular scales (POS), 
below dorsal-fin scales (BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS). 
Region Index Mean±SD (Range) Mean±SD (Range) Mean±SD (Range) 

P. gaterinus (N=40) P. pictus (N=50) P. schotaf (N=45) 

 
Region A 
(BDFS) 

L1/L** 66.7±5.28(57.03–74.07) a 72.03±3.46(62.44–78.98) b 68.52±2.29(63.73–72.43) c 
L2/L** 33.31±5.3(25.93–42.97) a 27.98±3.47(21.02–37.56) b 31.48±2.27(27.37–36.08) c 
L1/L2** 205.9±52.74(60.61–285.61) a 262.91±46.22(166.22–375.81) b 219.25±22.89(176.63–264.66) a 
W/L** 84.92±4.73(77.62–100) a 94.51±7.42(78.68–107.33) b 80.08±7.17(67.02–93.7) c 

P. gaterinus (N=40) P. pictus (N=50) P. schotaf (N=45) 

 
Region B 

(POS) 

L1/L** 66.36±3.1(61.57–76.9) a 71.42±3.68(61.87–79.05) b 69.66±3.07(64.97–77.08) c 
L2/L** 33.64±3.09(23.1–38.43) a 28.57±3.67(21.17–38.13) b 30.35±3.06(22.92–35.03) c 
L1/L2** 200.08±31.92(160.2–332.87) a 256.13±49.56(162.28–373.47) b 233.05±36.23(185.5–336.26) c 
W/L** 98.64±5.02(89.45–108.99) a 109.69±8.18(92.43–131.23) b 93.42±4.6(81.72–104.13) c 

P. gaterinus (N=40) P. pictus (N=50) P. schotaf (N=45) 

 
Region C 
(BLLS)  

L1/L** 64.89±4(60.03–72.36) a 71.6±2.6(66.67–77.88) b 69.02±4.24(63.28–81.82) c 
L2/L** 35.13±3.94(27.92–39.97) a 28.38±2.59(22.14–33.41) b 30.97±4.25(18.18–36.93) c 
L1/L2** 188.46±34.46(150.21–259.18) a 255.34±34.66(200–350.53) b 229.85±53.54(171.35–450) c 
W/L** 86.25±6.58(66.61–98.42) a 102.54±8.5(88.84–122.57) b 87.05±4.77(76.86–100) a 

P. gaterinus (N=40) P. pictus (N=50) P. schotaf (N=45) 

 
Region D 

(CPS) 

L1/L** 63.9±4.97(51.74–71.46) a 72.34±2.33(67.42–75.83) b 68.25±3.3(61.97–75.61) c 
L2/L** 36.13±4.97(28.54–48.26) a 27.71±2.29(24.17–32.58) b 31.77±3.3(24.39–38.03) c 
L1/L2** 181.91±38.15(107.2–250.41) a 263.48±29.76(206.9–313.7) b 218.35±35.11(162.98–310.08) c 
W/L** 78.42±6.62(66.67–95.66) a 87.72±5.45(75.13–100) b 75.4±4.02(65.82–82.99) c 

              **= The differences are highly significant at 0.01 level. 
 
Table 2: Basic statistics, mean ± SD (Range) of the morphometric indices of scales from four body regions of 
P. gaterinus from the Red Sea, Jeddah, Saudi Arabia. The postopercular scales (POS), below dorsal-fin scales 
(BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS). 
Index Region A (BDFS)  Region B (POS) Region C (BLLS)  Region D (CPS)  

Mean±SD (Range) (N=40) Mean±SD  (Range) (N=40) Mean±SD  (Range) (N=40) Mean±SD  (Range) (N=40) 

L1/L* 66.7±5.28 
(57.03–74.07) a 

66.36±3.1 
(61.57–76.9) a 

64.89±4  
(60.03–72.36) ab 

63.9±4.97 
(51.74–71.46) b 

L2/Ln 33.31±5.30 
(25.93–42.97) a 

33.64±3.09 
(23.1–38.43) a 

35.13±3.94 
(27.92–39.97) a 

36.13±4.97 
(28.54–48.26) a 

L1/L2* 205.9±52.74 
(60.61–285.61) a 

200.08±31.92 
(160.2–332.87) ab 

188.46±34.46 
(150.21–259.18) ab 

181.91±38.15 
(107.2–250.41) b 

W/L** 84.92±4.73 
(77.62–100) a 

98.64±5.02 
(89.45–108.99) b 

86.25±6.58 
(66.61–98.42) a 

78.42±6.62 
(66.67–95.66) c 

n= Insignificant difference at 0.05 level. 
*= The differences are significant at 0.05 level. 
**= The differences are highly significant at 0.01 level. 
 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4477

Table 3: Basic statistics, mean ± SD (Range) of the morphometric indices of scales from four body regions of 
P. pictus from the Red Sea, Jeddah, Saudi Arabia. The postopercular scales (POS), below dorsal-fin scales 
(BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS). 

Index 
 

Region A (BDFS) Region B (POS) Region C (BLLS) Region D (CPS) 
Mean±SD (Range) (N=50) Mean±SD  (Range) (N=50) Mean±SD  (Range) (N=50) Mean±SD  (Range) (N=50) 

L1/Ln 72.03±3.46 
(62.44–78.98) a 

71.42±3.68 
(61.87–79.05) a 

71.6±2.60 
(66.67–77.88) a 

72.34±2.33 
(67.42–75.83) a 

L2/Ln 27.98±3.47 
(21.02–37.56) a 

28.57±3.67 
(21.17–38.13) a 

28.38±2.59 
(22.14–33.41) a 

27.71±2.29 
(24.17–32.58) a 

L1/L2n 262.91±46.22 
(166.22–375.81) a 

256.13±49.56 
(162.28–373.47) a 

255.34±34.66 
(200–350.53) a 

263.48±29.76 
(206.9–313.7) a 

W/L** 94.51±7.42 
(78.68–107.33) a 

109.69±8.18 
(92.43–131.23) b 

102.54±8.50 
(88.84–122.57) c 

87.72±5.45 
(75.13–100) d 

n= Insignificant difference at 0.05 level. 
**= The differences are highly significant at 0.01 level. 
 
Table 4: Basic statistics, mean ± SD (Range) of the morphometric indices of scales from four body regions of 
P. schotaf from the Red Sea, Jeddah, Saudi Arabia. The postopercular scales (POS), below dorsal-fin scales 
(BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS). 

Index 
 

Region A (BDFS)  Region B (POS)  Region C (BLLS)  Region D (CPS)  
Mean±SD (Range) (N=45) Mean±SD  (Range) (N=45) Mean±SD  (Range) (N=45) Mean±SD  (Range) (N=45) 

L1/Ln 68.52±2.29 
(63.73–72.43) a 

69.66±3.07 
(64.97–77.08) a 

69.02±4.24 
(63.28–81.82) a 

68.25±3.3 
(61.97–75.61) a 

L2/Ln 31.48±2.27 
(27.37–36.08) a 

30.35±3.06 
(22.92–35.03) a 

30.97±4.25 
(18.18–36.93) a 

31.77±3.30 
(24.39–38.03) a 

L1/L2n 219.25±22.89 
(176.63–264.66) a 

233.05±36.23 
(185.5–336.26) a 

229.85±53.54 
(171.35–450) a 

218.35±35.11 
(162.98–310.08) a 

W/L** 80.08±7.17 
(67.02–93.7) a 

93.42±4.60 
(81.72–104.13) b 

87.05±4.77 
(76.86–100) c 

75.4±4.02 
(65.82–82.99) d 

n= Insignificant difference at 0.05 level. 
**= The differences are highly significant at 0.01 level. 
 
Table 5: Standardized canonical variates derived from CVA of certain morphometric characters of the scales 
of the three Plectorhynchus species from the Red Sea, Jeddah, Saudi Arabia. 

characters CVI CVII 
L1/L 0.737 -2.535 
L2/L 0.057 0.368 
L1/L2 0.036 2.344 
W/L 0.642 0.686 

Eigenvalue 0.772 0.193 
% of Variance 80% 20% 

  
Table 6: Percentages of occurrence and basic statistics of the primary radii counts of the postopercular scales 
(POS), below dorsal-fin scales (BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS) of 
the three Plectorhynchus species from the Red Sea at Jeddah, Saudi Arabia. 

Primary radii counts  
Species Scales N 1 2 3 4 5 6 7 8 9 Mean±SD 

P. gaterinus 

BDFS 82 0 0 6.1 20.73 59.76 12.2 1.22 0 0 4.82±0.77 
POS 69 0 4.35 17.39 31.88 40.58 4.35 1.45 0 0 4.28±1 

BLLS 68 0 1.47 7.35 39.71 44.12 7.35 0 0 0 4.49±0.8 
CPS 55 0 0 1.82 16.36 50.91 29.09 1.82 0 0 5.13±0.77 

P. pictus 

BDFS 90 0 0 1.11 8.89 35.56 38.89 13.33 2.22 0 5.61±0.94 
POS 99 2.02 3.03 12.12 27.27 26.26 24.24 5.05 0 0 4.66±1.3 

BLLS 96 0 0 5.21 11.46 25 40.63 12.5 3.13 2.08 5.61±1.22 
CPS 87 0 0 0 2.3 14.94 41.38 32.18 6.9 2.3 6.33±0.97 

P. schotaf 

BDFS 79 0 0 0 2.53 39.24 45.57 12.66 0 0 5.68±0.73 
POS 69 0 0 0 2.9 24.64 50.72 21.74 0 0 5.91±0.76 

BLLS 70 0 0 0 0 27.14 52.86 17.14 1.43 1.43 5.97±0.8 
CPS 53 0 0 0 0 26.42 49.06 24.53 0 0 5.98±0.72 
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Table 7: Percentages of occurrence and basic statistics of the secondary radii counts of the postopercular 
scales (POS), below dorsal-fin scales (BDFS), below lateral line scales (BLLS) and caudal peduncle scales 
(CPS) of the three  Plectorhynchus species from the Red Sea at Jeddah, Saudi Arabia. 

 Secondary radii counts  
Species Scales N 0 1 2 3 4 5 6 7 Mean±SD 

P. gaterinus 

BDFS 81 4.94 18.52 33.33 32.1 11.11 0 0 0 2.26±1.05 
POS 69 0 0 4.35 27.54 40.58 17.39 8.7 1.45 4.03±1.06 

BLLS 68 0 10.29 20.59 47.06 17.65 4.41 0 0 2.85±0.98 
CPS 55 3.64 10.91 45.45 34.55 5.45 0 0 0 2.27±0.87 

P. pictus 

BDFS 90 77.78 17.78 3.33 1.11 0 0 0 0 0.28±0.58 
POS 99 5.05 20.2 22.22 24.24 14.14 10.1 3.03 1.01 2.7±1.55 

BLLS 96 22.92 36.46 23.96 7.29 9.38 0 0 0 1.44±1.19 
CPS 87 78.16 17.24 4.6 0 0 0 0 0 0.26±0.54 

P. schotaf 

BDFS 79 81.01 17.72 1.27 0 0 0 0 0 0.2±0.43 
POS 69 59.42 28.99 10.14 1.45 0 0 0 0 0.54±0.74 

BLLS 70 85.71 12.86 1.43 0 0 0 0 0 0.16±0.4 
CPS 53 83.02 13.21 3.77 0 0 0 0 0 0.21±0.49 

 
Table 8: Percentages of occurrence and basic statistics of the tertiary radii counts of the postopercular scales 
(POS), below dorsal-fin scales (BDFS), below lateral line scales (BLLS) and caudal peduncle scales (CPS) of 
the three Plectorhynchus species from the Red Sea at Jeddah, Saudi Arabia.   

Tertiary radii counts   
Species Scales N 0 1 2 3 4 5 Mean±SD 

P. gaterinus 

BDFS 81 70.37 27.16 2.47 0 0 0 0.32±0.52 
POS 69 78.26 21.74 0 0 0 0 0.22±0.42 

BLLS 68 97.06 2.94 0 0 0 0 0.03±0.17 
CPS 55 100 0 0 0 0 0 0±0 

P. pictus 

BDFS 90 34.44 35.56 21.11 4.44 1.11 3.33 1.12±1.17 
POS 99 77.78 17.17 5.05 0 0 0 0.27±0.55 

BLLS 96 68.75 19.79 11.46 0 0 0 0.43±0.69 
CPS 87 54.02 37.93 5.75 2.3 0 0 0.56±0.71 

P. schotaf 

BDFS 79 92.41 7.59 0 0 0 0 0.08±0.27 
POS 69 81.16 14.49 4.35 0 0 0 0.23±0.52 

BLLS 70 94.29 4.29 1.43 0 0 0 0.07±0.31 
CPS 53 88.68 7.55 3.77 0 0 0 0.15±0.46 

 

 
Fig. 1: A diagrammatic structure of Plectorhynchus scale showing the different regions, terms and        
morphometric measurements used in the present work; L: scale length; L1: rostral field length; L2: caudal 
field length; W: scale width. 
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Fig. 2 : Clustering (Single Linkage, squared Mahalanobis distance) of three Plectorhynchus species from the 
Red Sea, Jeddah, Saudi Arabia based on scale morphometric indices. P. gaterinus (PG), P. pictus (PP) and P. 
schotaf (PS). 

 

 
Fig. 3: Plots of scores of CVI and CVII derived from CVA carried out on indices of certain morphometric 
characters of the scales of three Plectorhynchus species from the Red Sea, Jeddah, Saudi Arabia. P. gaterinus 
(PG), P. pictus (PP) and P. schotaf (PS). 

 

 
Fig. 4: Scanning electron micrographs show (a): the inter-radial tongues (IRT), 1st inter-radial circulus (1st IRC), inter-
radial circuli (IRC) and radii (R) in the rostral field of the scales recorded in the three Plectorhynchus species considered; 
(b): deep radial grooves (DRG) with irregular split recorded in P. gaterinus and P. pictus and (c): shallow radial grooves 
(SRG) with very narrow split recorded in P. schotaf only. 
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Fig. 5: Scanning electron micrographs show the inter-radial circuli (C), lepidonts or  denticles (D), growing denticles (GD) 
and grooves (G) of the three Plectorhynchus species considered (a): recorded in P. gaterinus, (b): in P. pictus and (c): in P. 
schotaf. 

 

 
Fig. 6: Scanning electron micrographs show the most outer lateral circuli (OLC) and grooves (G) of the three 
Plectorhynchus species considered. (a): recorded in P. gaterinus, (b): in P. pictus and (c): in P. schotaf.    
 

 
Fig. 7: Scanning electron micrographs show the inner lateral circuli (C), denticles (D) and grooves (G) of the 
three Plectorhynchus species considered. (a): recorded in P. gaterinus, (b): in P. pictus and (c): in P. schotaf.   

 

 
Fig. 8: Scanning electron micrographs show the focus region (F) in the scales of the three Plectorhynchus 
species considered. (a): the focus with arranged smooth circuli recorded in P. gaterinus, (b): the arranged focal 
circuli bear small irregular denticles recorded in P. pictus and (c): the focus has no circuli and appears as 
tubercular ridges with different shapes and sizes in P. schotaf, note the presence of pores (P). 
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Fig. 9: Scanning electron micrographs (a-c) and photomicrograph (d) show the different forms of ctenii (Ct) 
and granulation segments (Sg) identified in the caudal field of the scales of the three Plectorhynchus species; 
(a): ctenii recorded in P. gaterinus; (b): in P. schotaf and (c&d): in P. pictus, old segments (OSg) are located 
internally and have a corroded appearance, the youngest segments (YSg) are well developed and located 
externally.    

 
Fig. 10: Scanning electron micrographs show the different forms of segments (Sg) identified in the caudal field 
of the scales of the three Plectorhynchus species; (a): recorded in P. gaterinus, the segments occupied 
alternative position with the adjacent ones, each segment has two equal lateral folds (LF)  and tightly 
connected to each other  , (b): in P. pictus, the segments are adjacent to each other, has one long lateral fold 
and connected by ligaments-like tendons (LT) and (c): in P. schotaf, irregular sculptured segments are spaced  
and connected by a wide matrix layer (stars). 

 
Fig. 11: Forms of scales identified in three Plectorhynchus species from the Red Sea, Jeddah, Saudi Arabia; 
according to the rostro-caudal separation line (SL), the posterior rim (PR) and the shape of granulation area 
(GA) in the caudal field. (A): specific for P. gaterinus; (B): specific for P. pictus and (C): specific for P. schotaf, 
note the location of the focus (F). 
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Fig. 12: Scanning electron micrographs show the characteristics of the lateral line canal of the three 
Plectorhynchus species considered. (a): recorded in both P. gaterinus and P. schotaf, the posterior opening 
(PO) occurs just before the posterior rim and (b & c): recorded in P. pictus, showing a series of pores (arrows) 
at the lateral side of the canal and the posterior opening (PO) occurs at the scale's posterior margin at the 
bases of ctenii. 
 
4. Discussion 

Fish scales are bony structures that grow 
shingle-like from pockets within the skin (Schneider 
et al., 2000). As fish grow the scales also increase in 
size, producing characteristic growth rings (circuli) at 
the scale margin (Cheung, 2007). Once circulus 
deposited on the scale, it remains unchanged over the 
entire life span of the scale (Sire and Arnulf, 2000; 
Sire and Akimenko, 2004). 

In the present work, intraspecific and 
interspecific relationships were reflected on the bases 
of quantitative scale characters by clustering of the 
three Plectorhynchus species in terms of the size-free 
morphometric indices of the scales. The cluster 
analysis of the present work revealed that there are 
two main subclusters, the first includes P. gaterinus 
and P. schotaf, and the second subcluster includes P. 
pictus. Mekkawy et al. (1999, 2006, 2011); Mahmoud 
et al. (2005); Mekkawy and Abdel-Rahman (2005) 
and Harabawy et al. (2007) used similar systematic 
values of morphometric characteristics of scales in 
other teleosts.  

The presence of primary, secondary, and 
tertiary radii is considered as a growth phenomenon. 
It is weakly influenced by genetic factors (Lippitsch, 
1990). The higher number of radii is correlated with 
the better nutritive conditions of the fish (Tandon and 
Johal, 1996). Radii represent the line of scale 
flexibility (Esmaeili and Gholami, 2011). There is no 
significant correlation between number of radii and 
fish size and consequently were size free for all 
species considered in the present work. The patterns 
of distribution of such size-free counts revealed 
significant interspecific variations of Plectorhynchus 
species considered. However, the number of radii is 
correlated to fish size in some other teleosts such as 
Mullus surmuletus and M. barbatus (Javad and Al-
Jufail, 2007). On the other hand, the number of radii 
remains constant on a given scale during ontogeny as 

recorded in greater lizard fish by Javad and AL-Jufail 
(2007). 

The environment is recognized as a powerful 
force in modeling the morphology of an organism 
during ontogeny (Ganzon et al., 2012). The epidermal 
cover of the three Plectorhynchus species studied like 
other swimming fishes undergo friction forces due to 
water flow in coral reefs habitats. The interradial 
circuli with their denticles and those of lateral fields 
may play an important role to offer a resistance to 
these frictional forces by mechanical anchoring. 

In the present study, the shape of the first 
interradial circuli was convex, straight, or concave.  
Such shape variations are characteristic for different 
species (Lippitsch, 1990, 1993; Mahmoud et al., 2005 
Mekkawy et al., 2006; Harabawy et al., 2007 and 
Mekkawy et al., 2011); but in some cases seems to be 
modified by external factors (Lippitsch, 1990). 

Denticles are important fine structures seen 
on the interradial and inner lateral circuli. They are 
not homologous to breeding tubercles and contact 
organs (Esmaeili and Niknejad, 2007). Improbability 
to make lepidonts as contact organs (to facilitate 
contact between males and females during 
reproduction) was due to their microscopic size and 
the covered position (Delmater and Courtenay, 1974). 
In the present work, it was noted that all denticles on 
the interradial circuli were oriented posteriorly 
towards the scalar focus, while those found on the 
inner lateral circuli are oriented at right angle on the 
longitudinal axis of the scale towards the scale center. 
This means that the denticles are oriented in different 
directions. Therefore, they may be involved in the 
mechanical anchoring of the scale into the covering 
dermis (i.e. they may act as minute hooks preventing 
movement or detachment of the scale) as already 
proposed for other teleosts (Gabr and Sakr, 1992; 
Mekkawy et al., 1999, 2003; Mahmoud et al., 2005; 
Harabawy et al., 2007 and Mekkawy et al., 2011). 
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This explains why isolated scales always have a well 
defined strip of skin adhering to it after removal 
(Lanzing and Bower, 1973). Jawad (2005) stated that 
the small-sized processes located on the circuli cannot 
anchor the scale in the dermis as securely as can the 
well-developed denticles. On the other hand, 
Zylberberg and Meunier (1981) proposed that the 
scale is anchored in the surrounding tissue by the 
bundles of collagen fibers connecting the upper part 
of the scale to the overlying dermis. 

Concentration of the denticles on the 
interradial and inner lateral circuli of scales of 
Plectorhynchus species considered in addition to the 
absence or rarity of such denticles in the most outer 
lateral circuli may suggest that the anchoring is more 
important in the radial part of the rostral field and 
near the focus and is less important in the outer part 
of the outer lateral field (the newly formed circuli) as 
proposed by Mekkawy et al. (2011). Also, as all of 
the denticles are not oriented to a specific direction, 
they constitute multidirectional anchoring. These 
findings agree with those reported by Mekkawy et al. 
(1999, 2003, and 2011) and Harabawy et al. (2007). 

The surface structures of the overlapped 
region of the scales are stable after their formation 
(Esmaeili and Gholami, 2011). This stability may 
suggest that the shape, size and spacing of the circuli 
and denticles and other surface characteristics may 
provide useful criteria for systematic purposes. But, 
this hypothesis requires test and refinement by 
comparisons of such characteristics in different 
related species. Concerning this point, a wide 
spectrum of lepidonts (denticles) of different size and 
shape in many fish genera and species were recorded 
by many authors (e.g. Lippitsch, 1990, 1992, 1993; 
Mekkawy et al., 1999, 2003, 2006; Mahmoud et al., 
2005; Harabawy et al., 2007 and Mekkawy et al., 
2011). These authors suggested that such denticles 
might characterize genera and may even distinguish 
some taxa at the specific level reaching to species 
level. Inspite of being carnivores inhabiting the 
bottoms and use the reefs for shelter, Plectorhynchus 
species are subjected to various environmental 
factors. Their size-free scale characters and 
ornamentation also were stable. So, the impacts of 
such environmental factors were omitted and the size-
free fixed scale characters are expressions of their 
divergent evolution and were not controlled by the 
environmental factors. Accordingly, the intraspecific 
and interspecific variations in Plectorhynchus species 
could be genetically controlled.  

The position of the focus on the scale 
remains the same throughout the life of the individual 
species (Ganzon et al., 2012). The focus area 
sculpture was among the fine features of scales 
studied by SEM. This area may be smooth or have a 

granulate sculpture that varies in shape and size 
between teleosts (Lippitsch, 1992). In the present 
work the focus of scales has different locations and 
different shapes among Plectorhynchus species 
studied. The focus shows unique patterns of circuli 
and tubercular ridges in P. gaterinus and P. pictus or 
has no circuli and appears as irregular tubercular 
ridges with different shapes and sizes in P. schotaf.  
Lippitsch (1992) believed such focus area to be 
formed by disintegration of circuli. 

Granulation patterns, shape and size of 
segments and ctenii and overall caudal field of the 
scales of Plectorhynchus species studied were 
constant with fish size and exhibited interspecific 
variations. The large degree of morphological 
variations exhibited between species and genera of 
the same family and a complete change in 
morphology for several species outside the family 
were evident (Mekkawy et al., 2006; Mahmoud et al., 
2005; Harabawy et al., 2007 and Mekkawy et al., 
2011). These findings suggest and emphasized on the 
importance of the caudal field of scales as a 
taxonomic character not only at the level of species or 
genera but also at families level (Delamater and 
Courtenay, 1974; Mekkawy et al., 1999, 2003, 2006; 
Mahmoud et al., 2005; Harabawy et al., 2007 and 
Mekkawy et al., 2011). In contrast, Esmaeili and 
Gholami (2011) stated that the tubercles and ridges of 
the free caudal region change in shape and increase in 
surface and thickness during ontogeny. Consequently, 
the ornamentation patterns are specific to different 
ontogenetic stages and this should be taken into 
account in systematic studies.  

In the present work, SEM observations 
revealed that the reduction in length or resorption 
process of the ctenial spines (ctenii) is not severe and 
almost stops after the tip of the spine length has been 
resorbed as recorded by Jawad (2005). Therefore, 
such resorption process may lead to segmentation of 
the caudal field of the scales of Plectorhynchus 
species considered. Hughes (1981) and Roberts 
(1993) interpreted the mechanism of spine loss as a 
progressive resorption rather than a sudden 
amputation. A severe resorption leading to complete 
disappearance of the spine was recorded in some 
other teleost fishes (Roberts, 1993). Jawad (2005) 
reported that the resorption of ctenial spines, as a 
character, seems to be a characteristic of broader 
taxonomic groups such as genera and families rather 
than isolated species within these groups. 

The caudal field of the scales of the three 
Plectorhynchus species was found perforated by a 
number of pores. A similar finding was recorded by 
Harabawy (2002), Mahmoud et al. (2005), Mekkawy 
and Abdel-Rahman (2005) and Mekkawy et al., 2006 
and 2011). Harabawy (2002) postulated that such 
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pores may act as minute canaliculi through which the 
mucus can pass to cover the fish body and other 
substances can be released into the water when the 
skin is damaged. The mucus is significantly 
decreasing the friction between the fish and water and 
it promotes the healing of wounds (Holčík, 1989). 
Mahmoud et al. (2005) added that these pores may 
represent a part of the lateral line system.  

The anterior opening of the lateral line canal 
of Plectorhynchus species studied is hidden by an 
evelike extension cantilevered over it. Anterior 
opening is wider than the posterior one.  Delamater 
and Courtenay (1973) reported as a possible working 
hypothesis that the cantilevered anterior extension of 
the canal could help in detection of water motion 
speed and direction. A wide range of structural 
variation of lateral line canal was recorded in 
different teleost species by many authors (e.g. 
Mekkawy, 1980; Khalil et al., 1982; Mekkawy et al., 
1999, 2003, 2006; Mahmoud et al., 2005; Harabawy 
et al., 2007 and Mekkawy et al., 2011). It ranged 
from a simple direct or slightly oblique perforation to 
an extended canal with or without simple to highly 
complex cantilevered extensions acting as covers 
anterior opening. Also, it may be a complex branched 
canal (Harabawy et al., 2007). In contrast, no definite 
structural lateral line canal was recorded in 
Epinephelus species studied by Mekkawy et al. 
(1999) or in Cephalopholis species and variola louti 
studied by Mekkawy et al. (2006). Such canals 
formed by some type of body scale arrangement to 
appear as a false lateral line canal.   

It is apparent that both gross differences and 
details of such variation may be important in 
identification of groups (orders, families, genera and 
species), especially when combined with other 
equally impressive characters of scale structure 
(Delamater and Courtenay, (1972). Delamater and 
Courtenay (1974), Mekkawy (1980), Khalil et al. 
(1982) and Mahmoud, et al. (2005) also used the 
variable position of the anterior and posterior 
openings of the lateral line canal to differentiate 
between some fish species belonging to the same 
genus or different genera. Khalil et al. (1982) and 
Mahmoud, et al. (2005) recorded some pattern of 
displacement of the lateral line canal, and in turn their 
openings on the scales directed toward the caudal end. 
The latter authors found such pattern of displacement 
to be valuable in species identification of seven 
Lethrinus species but not in an obvious way. 

In the present work it was noted that the 
qualitative and quantitative (morphometrics and radii 
counts) characters of the scales exhibit a lot of 
species-specific characters for each species of the 
three Plectorhynchus species studied. This may 
indicate that such qualitative and quantitative scale 

characters are genetically fixed and more stable. In 
contrast, Mahmoud, et al. (2005) and Harabawy et al. 
(2007) recorded that such qualitative characters 
exhibit species-specific characters for each species 
studied by them than that of morphometric ones. 
These authors mentioned that this situation may 
indicate that the qualitative scale characters are 
genetically fixed and more stable than the quantitative 
ones. 
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Abstract: A total of 24 Friesian cows between the 1st and 3rd parity  and  average body weight (LBW) of 512.6 ±15.5 
kg were divided into three similar groups (n=8  each) based on their BW, parity and milk production of the previous 
season. Cows of the 1st group (G1) were fed concentrate feed mixture (CFM) (control group). Cows of the 2nd group 
were received oral dose of L-tyrosine 50 g/cow at day 21(G2) while those of the 3rd group (G3) were received the same 
dose of G2 but on day 40. Throughout the experimental period, cows were machine milked and daily milk yield was 
individually recorded for the 1st four months. Milk composition and somatic cell count were determined. Estrus was 
detection and cows in heat were inseminated. Also, number and length of estrous cycles from calving up to conception 
were recorded. Postpartum 1st ovulation (PPOI), 1st estrus (PPEI) and 1st service (PPSI) intervals, number of services per 
conception (NSC), days open (DO) and conception rate (CR%) were calculated. Pregnancy was diagnosed by rectal 
palpation on day 60 post-insemination.  Results revealed that L-tyrosine treatment improved significantly (P<0.05) 
daily milk production of G2 and G3 by 11.5 and 11.8% compared to G1. G3 had higher (P<0.05) percentages of fat, 
protein and lactose as compared to G1 (3.83, 3.22 and 4.37 vs. 3.72, 2.89 and 4.14%), respectively. G2 had higher 
(P<0.05) percentages of protein and lactose (3.13 and 4.45%, respectively) compared to G1, while fat percentage was 
similar to G1. Treated cows with L-tyrosine showed lower (P<0.05) somatic cell count in milk as compared to 
G1.Postpartum estrous interval was shorter (P<0.05), by 10.78 days in G2 than G1, While, those of G3 showed longer 
period (+ 7.72 day) than G1. Days open in G2 and G3 cows was shorter (P<0.05) by 19.68 or 13.3 day, respectively, 
than G1. Number of services per conception was less (P<0.05) in G2 (1, 50) and G3 (1.87) than in G1 (2.43). 
Conception rate increased (P<0.05) in G2 and G3 compared with those of control (50 vs. 75 and 100%).  
[Sh.A. Gabr. Reproductive Performance and Milk Yield Of Friesian Dairy Cows Affected By L-Tyrosine 
Treatment During Early Postpartum Period. Life Sci J 2012;9(4):4486-4489]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 674 
 
Keywords: Friesian, lactation, L-tyrosine, milk yield, reproduction. 
 
1. Introduction 

Use of organic substances is believed having 
positive effect on animal productivity and reproductive 
performance through enhancing the release of sex 
hormones (Gabr, 2009). One of these substances is L-
tyrosine, which involves in the catecholamine and 
thyroxin formation (Hammel and Russe, 1987). In 
addition it serves as a precursor for the synthesis of 
dopamine, norepinephrine, and epinephrine and is a 
specific brain neurotransmitter implicated in the 
control of GnRH and LH (Ramirez et al., 1984). 

 Tyrosine may be involved in stimulating 
GnRH via influencing synthesis of norepinephrine 
(Gibson and Wurtman, 1986 and Acworth et al., 
1988), a neurotransmitter that stimulates GnRH release 
(Ramirez et al., 1984 and Terasawa et al., 1988).  

The relationship between tyrosine and 
reproduction has been reported previously (Gabr, 
2009). In dairy cows, tyrosine treatment resulted in 
expressing estrus within several days in more than 85% 
of the cows followed by normal estrous cycles 
(Munsterer, 1987).  

In sows, exogenous tyrosine increased LH 
pulse frequency in growth-restricted lambs (Hall et al., 
1992), induced follicular growth, estrus and ovulation 

in anovulatory dairy cows (Hammerl, 1986 and 
Munsterer, 1987) and improved expression of estrus 
(Hammerl and Russe, 1987). 

 The aim of the present work was to study the 
effect of post-partum L-tyrosine treatment on milk 
yield and reproductive performance of Friesian cows 
during the first four months postpartum.  

 
2.Materials and Methods 

The present study was carried out at Sakha 
Animal Production Research Station, belonging to the 
Animal Production Research Institute, Agricultural 
Research Center, Ministry of Agriculture and Land 
Reclamation, Egypt during the period from July to 
November 2010. 
Animals and management: 

A total of 24 healthy Friesian cows with an 
average of 512.6±15.5 kg body weight (BW), between 
28 and 56 months of age and 1-3 parities were used in 
this study. All cows were chosen at early postpartum 
period (10 days post calving). At the beginning of the 
experimental period, the experimental cows were 
divided into three similar groups, 8 in each 
.multiparous cows (n=5 in each group) were divided 
according to their BW, parity and milk production of 
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the previous season, while primiparous cows (n=3 in 
each group) were allotted based only on their BW.  

Experimental cows were fed according to their 
BW and milk production. The 1st group (G1) was 
served as a control , while cows in 2nd (G2) and 3rd 
(G3) groups were received an oral dose of L-tyrosine 
(50 g/cow) at day 21 and 40 of postpartum period, 
respectively. All cows were housed in separately semi-
open yards. 
Feeding system: 

 Experimental cows were fed a diet containing 
concentrate feed mixture, rice straw and corn silage 
according to the recommendation of NRC (2001) for 
dairy cows based on  their live body weight and milk 
yield.  
Experimental procedures: 
Milk yield and composition: 

 Cows were machine milked twice daily at 
6:00 and 17:00 h. Daily milk yield (morning and 
evening) was individually recorded for  the 1st four 
months of lactation. Milk samples were monthly 
collected to determine milk composition using Milko-
Scan (Model 133B) and somatic cell count (Foss 
Electronic 360, Slangerupgade, Denmark). 
Detection of estrus and insemination:      

Beginning of day 10 postpartum, an infertile bull 
was introduced to cows of each group for 20 minutes 
three times daily at 6, 12 and 15 h to recognize the 
onset of the 1st estrus. Estrus was identified when cows 
showed complete receptivity to the teaser and stood 
quietly to be mounted. Cows those be recognized to be 
on heat were artificially inseminated. 

Number and length of estrous cycles from 
calving up to conception were recorded.  Postpartum 1st 
ovulation ( PPOI), 1st estrus (PPEI) and 1st service 
(PPSI) intervals, number of services per conception 
(NSC), days open (DO) and conception rate (CR%) 
were calculated. Conception rate was calculated as the 
proportion of Conceived cows relative to inseminated 
cows multipliable by 100.  

Pregnancy was diagnose by rectal palpation 
which taken place on day 60 post-insemination. 
Statistical analysis: 

The obtained data were statistically analyzed 
using SAS (2004). The significant differences among 
treatment groups were tested using Duncan’s Multiple 
Range Test (Duncan, 1955). The statistical model was 
Yij = U + Ai + eij. 
Where: 
Yij = Observed traits 
U = Overall mean 
Ai = Experimental group 1-3 (1= G1, 2= G2 and 3=G3) 
eij = Random error 
Conception rate values were statically analyzed using 
Chi square test. 
 
 

3.Results and Discussion 
Milk yield: 

L-tyrosine treatment in G2 and G3 increased 
(P<0.05) daily milk production during the 1st four 
months of lactation, compared to G1 (Table 1). It is of 
interest to note that treatment of L-tyrosine on 21 (G2) 
or 40 (G3) day-postpartum improved (P<0.05) protein 
and lactose percentages as compared to G1. This 
however, treatment on day 40 postpartum (G3) affected 
fat percentage compared to G1. This indicates that L-
tyrosine treatment has a positive reflection on the yield 
of fat and protein (Table 1). Meanwhile it reduces 
(P<0.05) the somatic cell count. 

The present results come in agreement with the 
findings of Rae and Ingalls (1984) reporting an 
increase in milk production as a result of tyrosine 
treatment. This is mostly attributed to the increase in 
blood supply (Mepham, 1982) and the energy intake 
of mammary gland cells (Anderson, 1979 and 
Wurtman, 1982), in addition to its effect on increasing 
growth hormone via its effect on brain catecholamine's 
(Martin, 1980). This explanation is supported by the 
previous findings of Machlin (1973) and Peel et al. 
(1981) who found that administration of exogenous 
growth hormone increases milk production.     

The observed increase in milk protein yield in 
treated groups may be attributed to elevation in the 
supply of tyrosine to the mammary gland, to from milk 
protein (Mepham, 1982). 
Reproductive traits:  

Data in Table (2) indicated that G2 showed 
the significantly shorter PPEI and DO, in addition 
lower NS/C and the highest CR compared to G1 and 
G3. Except PPEI, which was the longest in G3, the 
other reproductive traits of G3 came between G1 and 
G2. 

Such trend is in agreement with the results of 
Hammerl (1986) in which reported higher conception 
rate (69 %) after treating anestrous cows with L-
tyrosine compared to 26% in the control group. This 
may be due to the involvement of tyrosine in 
stimulating GnRH release via stimulating synthesis of 
norepinephrine (Wurtman et al., 1981; Gibson and 
Wurtman, 1986 and Acworth et al., 1988), and /or 
neurotransmitter that stimulates GnRH release 
(Ramirez et al., 1984 and Terasawa et al., 1988).  
Ovarian activity: 

Results in Table (3) showed that L-tyrosine 
treatment in G2 and G3 decreased (P<0.05) average 
number of estrus cases and ovulatory cycles per cow 
during the ovulatory cycles compared with the control 
group. On the other hand, the no statistical differences 
in average number of total ovulations, silent ovulations 
per cow, ovulatory cycle length during the ovulatory 
cycles were observed among experimental groups.  

 The finding in Table 3 show that L-tyrosine 
inhibit follicular growth in the ovary which leads to 
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decrease in the mentioned parameters .Another 
explanation , the decrease in no. of cycles may be due 
to increase in the milk yield as a result of elevation in 
prolactin level which suppress FSH release from 
anterior pituitary gland . The low number of estrus per 
cow was associated with that exogenous tyrosine 
treatment induced follicular growth and ovulation in 
anovulatory dairy cows (Wetzel, 1985; Hammerl, 
1986 and Munsterer, 1987).  

L-tyrosine may involve stimulation of GnRH 
release because availability of tyrosine influences 
synthesis of norepenephrine (Wurtman  
et al., 1981), a neurotransmitter that stimulates 

hypothalamic GnRH release and pulsatile and 
preovulatory release of LH from pituitary gland 
(Ramiez et al., 1984 and Terasawa et al., 1988). The 
catecholamines may mediate effects of other 
neurotransmitters and gonadal steroids on release of 
GnRH (Kalra and Kalra, 1983; Ramirez et al., 1984 
and Yen and Vale, 1990). 

In conclusion, the present study indicated the 
beneficial effects of L-tyrosine treatment on day 21 
post-partum on milk yield and reproductive 
performance of Friesian cows during the first four 
months of lactation.   

 
Table (1): Yield and composition of milk (Mean ± MSE) as affected by time of L-tyrosine treatment as calculated throughout 
the first 120 day post-partum. 

Item 
Experimental groups (n=8) 

±MSE 
G1 G2 G3 

Average daily milk yield (kg/day): 
Actual milk yield  14.22b 16.43a 16.53a 0.24 
4% fat corrected milk  13.27b 15.05a 15.69a 0.22 

Milk composition (%): 
Fat  3.72ab 3.64b 3.83a 0.036 
Protein  2.89b 3.13a 3.22a 0.041 
Lactose  4.14b 4.45a 4.37a 0.035 

Component yields (g/day): 
Fat  50.02b 56.88ab 59.33a 2.68 
Protein  39.07b 48.98a 50.75a 4.24 
Lactose  56.88b 69.52a 68.77a 3.21 

Somatic cell count (103/ml): 394.53a 311.92b 290.11b 19.14 
a and b: Means within the same row with different superscripts are significantly different (P<0.05).  
G1= Control, G2= Cows received oral dose of L-tyrosine (50 g/cow) at day 21 of postpartum period and G3= Cows received oral 
dose of L-tyrosine (50 g/cow) at day 40 of postpartum period. 
 
Table (2): Reproductive traits (Mean ± MSE) as affected by time of L-tyrosine treatment throughout the first 120 days post-
partum  

Item 
Experimental groups (n=8) 

±MSE 
G1 G2 G3 

Postpartum 1st estrus interval (day) 35.62b 24.84c 43.24a 1.30 
Number of services per conception 2.43a 1.50b 1.87ab 0.20 
Days open (day) 75.93a 56.25b 62.8ab 4.10 
Conception rate (%) 50c 100a 75b - 

a and b: Means within the same row with different superscripts are significantly different (P<0.05). 
 
Table (3): Postpartum ovarian activity and progesterone (P4) concentration of cows in different experimental groups. 

Item 
Experimental group (n=8) 

±MSE 
G1  G2 G3 

Total number of ovulations/cow 4.05 3.03 3.29 0.41 
Number of silent ovulations/cow 0.76 0.00 1.01 0.35 
Total number of estrus cases  3.94a 2.53b 2.27b 0.27 
Number of ovulatory cycles/cow 3.94a 2.27b 2.53b 0.23 
Ovulatory cycle length (day) 20.9 21.51 22.95 3.62 
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Abstract: The effect of combination of ginger and selenium on oxidative stress in rats was studied. Oxidative stress was

induced in rats by single intraperiotoneal injection of potassium bromate (KBrO3) at a dose 125 mg/kg b.wt. Seven 

groups (n=7) of rats were used in this study. One of them was kept negative control and the others were given KBrO3. 
One was kept positive control and the others were given orally ginger, selenium and their combination for 8 weeks.

Results showed that rats with oxidative stress had significant decreases in weight gain and feed efficiency, blood 
hemoglobin and packed cell volume; serum GSH, SOD and CAT and liver SOD, GST and GPX. There were also 
increases in liver AST and ALT, serum uric acid, urea nitrogen, creatinine, MDA and NO concentrations. 
Administration of ginger powder or extract in combination with selenium increased weight gain, feed efficiency, 
hemoglobin content and packed cell volume. It reversed the biochemical markers of oxidative stress, lipid peroxidation 
and liver and kidney functions to normal levels
In conclusion, combination of ginger plant with selenium produces a protective effect in rats with oxidative stress. 
Therefore, intake of ginger with selenium may be useful for patients who suffer from oxidative stress.
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1. Introduction
Oxidative stress arises from an imbalance 

between the production of reactive oxygen species and 
the ability of the system to remove or repair the 
damage caused and restore the prevailing reducing 
environment (Halliwell and Gutteridge, 1999). Free 
radicals such as superoxide and nitric oxide (NO) are 
also produced as second messengers, particularly by 
immune cells. Superoxide reacts rapidly with nitric 
oxide by nitric oxide synthase to produce 
peroxynitrite, whereas hydrogen peroxide slowly
decomposes to the highly reactive hydroxyl radical.
Both peroxynitrite and hydroxyl radicals are highly
reactive oxidizing agents, capable of damaging 
proteins, lipids, and DNA. Such damage includes 
changing protein conformation, altering cellular 
membrane dynamics by oxidation of unsaturated fatty 
acids, and alterations in DNA and RNA species 
(Beckman and Koppenol, 1996). Potassium bromate 
(KBrO3) is widely used as a food additive in the 
bread-making process and found in drinking water 
samples as a by-product of ozone disinfection. KBrO3 
induces renal carcinogenesis and act as a tumor 
promoter in carcinogen-initiated animals. Renal cell 
tumors have been observed in male and female rats 
after exposure to this compound due to

oxidative stress generated by KBrO3 (Fuji et al.,1984 
and Kurokawa et al., 1990).

Dietary intake of antioxidants can inhibit or delay 
the oxidation of susceptible cellular substrate so 
prevent oxidative stress. Phenolic compounds such as 
flavonoids, phenolic acids, diterpenes and tannins have 
received much attention for their high antioxidative 
activity (Rice-Evans et al., 1996).

Ginger (Zingiber officinale Roscoe) is one of the 
most commonly used herbal supplements and its 
substantial use in folk remedies for different medical 
conditions has been documented. Traditionally, ginger 
has been used to treat a wide range of ailments. 
Phytochemical studies showed that ginger is rich in a 
large number of biologically active substances, 
including gingerols and shogaols (White, 2007). 
Ginger contains antioxidants such as gingerols, 
shogaols and some related phenolic ketone derivatives. 
Ginger extract contains monoterpens and
sesquiterpene. Ginger extract has antioxidative 
properties and scavenges superoxide anion and 
hydroxyl radicals (Cao et al., 1993 and Krishnakanta 
and Lokesh, 1993).

Selenium is a trace element that that is essential 
to good health but required only in small amounts. 
Selenium acts by several mechanisms, including 
detoxifying liver enzymes, exerting anti-

4490



Life Science Journal 2012;9(4) http://www.lifesciencesite.com

inflammatory effects, and providing antioxidant 
defense. Selenium is found in minute amounts in 
foods, with the richest sources being from meats, fish, 
whole grains, and dairy products. The selenium 
content of vegetables is dependent on the soil in which 
they are grown is a trace mineral (Thomson, 2004 and 
Yiming et al., 2005).

The objective of the present study was to 
evaluate the antioxidant activity of ginger and 
selenium on potassium bromate - induced oxidative 
stress in rats.

2. Material and Methods 
A – Material:

Forty-nine adult male rats of Sprague Dawley 
Strain weighing 175±10 gm were obtained from 
Helwan farm, Cairo, Egypt. The basal diet was 
prepared according to NRC (1995). Fresh ginger plant 
was obtained from local market in Cairo. Selenium 

powder and potassium bromate (KBrO3) were 
purchased from El-Gomhoryia Company, Cairo Egypt.

B- Methods:
1-Preparation of ginger powder and ethanolic 
extract:

Ginger plant were dried with hot air (40–60
o

C) 
and grinded into powder and added to the diet as 5 % 
of the constituent of fiber. 270 g of fresh ginger were 
chopped with 300 mL ethanol by using a blender for 
15 min. at average speed. The mixture was macerated 
during 24hrs at 4ºC. The resultant extract was filtered 
using a 0.45 µm pore size cellulose acetate membrane.

2- Biological design:
After adaptation period (one week), the rats were 

randomly allocated into seven groups, of seven rats 
each. The first group was fed on basal diet only and 
kept as a control (-ve). The other six groups were 
injected by a single intraperitoneal dose of potassium 
bromate at dose 125 mg/kg body weight to induce 
oxidative stress (Khan and Sultana, 2004). One group 
of rats was left without treatment served as a control 
(+ve). The other groups were treated by ginger 
powder, ginger extract, selenium; ginger powder with 
selenium and ginger extract with selenium.
The food intake was calculated daily and the body 
weight gain was recorded weekly (Chapman et al.,
1950). Feed efficiency ratio (FER): FER = weight gain 
(g)/ feed intake (g) was then calculated. At the end of 
experiment (8 weeks), the rats were anesthetized, 
blood sample were collected into clean centrifuge 
tubes to obtain serum. Livers were immediately 
removed and rinsed with saline, blotted on filter paper 

and stored at -70
o
C pending for biochemical analyses.

Hemoglobin (Hb) and packed cell volume (PCV) 
were estimated in heparenized blood according to 
Drabkin (1949) and Mc Inory (1954) respectively. 
Activity of serum ALT and AST enzymes and 
concentrations of creatinine, uric acid and urea were 
estimated according to Reitman and Frankel (1957), 
Bonsens and Taussky (1984), Fossati et al. (1980) and 
Kanter (1975.), respectively. Blood glutathione (GSH), 
malondialdehyde (MDA), nitric oxide (NO) and free 
radicals were determined according to Afzal et al.
(2002) , Placer et al.(1966), Green et al. (1981) and 
Borg (1976), respectively. Catalase and superoxide 
dismutase (SOD) were estimated according to Luck 
(1965) and Winterbourn et al. (1975), respectively. 
Liver superoxide dismutase (SOD), glutathione 
transferase (GST) and glutathione peroxidase (GPX) 
were determined according to Beauchamp and 
Fridovich (1971), Habig et al. (1974) and Tapple 
(1978), respectively.
C-Statistical analysis

The collected data were subjected to statistical 
analysis using computerized SPSS program (Version 
15) according to Godfrey (1986).

3. Results
Table (1) showed that control (+ve) rat group had 

significant (p< 0.5 and 0.01) decreases in weight gain, 
food intake and FER when compared to the control (-
ve) group. In ginger powder, ginger extract and 
selenium groups there were significant (p < 0.5 and 
0.01) decreases in weight gain and FER, while ginger 
powder with selenium and ginger extract with 
selenium groups showed a significant(p< 0.5) decrease 
in FER when compared to the control (- ve) group. In 
all treated groups there were significant increase in 
final weight, weight gain, food intake and FER 
compared to the control (+ ve) group.

Table (2) revealed that control (+ve) rat group 
had significant (p < 0.01) decreases in Hb and PCV 
values compared to control (- ve) group. All treated 
groups had no significant decreases in Hb and PCV 
values compared to control ( -ve) group, but showed a 
significant increase in other parameters compared to 
control (+ ve) group.

Table (3) showed that control (+ve) rat group had 
significant (p < 0.001) increases in serum AST, ALT, 
creatinine, uric acid and urea nitrogen values 
compared to control (- ve) group. Ginger powder, 
ginger extract and selenium groups showed a 
significant (p < 0.01) increases in serum ALT, 
creatinine, uric acid, AST and urea nitrogen (p < 0.05) 
values compared to control (- ve) group. Ginger 
powder with selenium group showed a significant (p < 
0.05) increases in creatinine and uric acid, while 
ginger extract with selenium group showed a 
significant increase in uric acid (p <
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0.05)when compared to the control (- ve) group. All 
treated groups showed significant decreases in AST, 
uric acid and urea concentrations, but ginger powder 
or extract with selenium groups had a significant 
decreases in serum ALT and creatinine compared to
control (+ ve) group.

Table (4) showed that control (+ve) rat group had 
significant increases in blood MDA, NO and free 
radical (p < 0.001) and a significant decrease in GSH 
(p < 0.001). Ginger powder and selenium groups 
caused a significant (p < 0.05) decrease in GSH at 
compared to control (- ve) group. All treated groups 
showed a significant (p < 0.05) increase in NO level 
compared to control (- ve) group. There were a 
significant increase in GSH and significant decreases 
in MDA, NO and free radicals when compared to the 
control (+ ve) group.

Table (5) showed that control (+ve) rat group had 
significant (p < 0.001) decreases in activity of serum 
SOD and catalase, but ginger powder and selenium 
groups showed a significant (p < 0.05) decrease in 
serum SOD and catalase at compared to control (- ve) 
group. All treated groups showed significant increases 
in serum SOD and catalase when compared to the 
control (+ve) group.

Table (6) showed that control (+ve) rat group had 
significant (p < 0.001) decreases in liver SOD, GST 
and GPX. Ginger powder and selenium groups had 
significant (p < 0.05) decreases in liver SOD, GST and 
GPX, while ginger extract group showed a significant 
(p < 0.05) decrease in liver GPX compared to the 
control ( - ve) group. All treated groups showed 
significant increases in liver SOD, GST and GPX 
compared to the control (+ve) group.

Table (1): Mean values ± SD of body weight gain, food intake and food efficiency ratio (FER) of the experimental groups
Groups Control Control Ginger Ginger Selenium Ginger powder+ Ginger extract+

Variables (-ve) (+ve) powder extract selenium Selenium
Initial 175.77± 179.61± 181.31± 183.67± 182.31± 180.35± 183.35±
weight(g) 5.14 

a
6.31 

a
5.21 

a
4.99 

a
4.36 

a
4.66 

a
5.11 

a

Final 263.27± 215.36± 242.06± 247.72± 244.19± 252.49± 263.87±
weight(g) 17.76 

a
3.71 

b*
13.88 

a
16.21 

a
15.66 

a
14.28 

a
12.77 

a

Weight 87.50± 35.75± 60.75± 64.05± 61.88± 72.14± 80.52±
gain (g) 8.65 

a
1.21 

c***
6.11 

b*
7.18 

b*
7.13 

b*
8.11 12.77

Food intake(g/w) 19.31± 17.74± 19.15± 19.55± 18.88± 18.96± 19.59±
1.36 

a
1.21 

b*
1.31 

a
1.26 

a
1.21 

a
1.25 

a
1.14 

a

FER 0.075± 0.033± 0.052± 0.054± 0.054± 0.063± 0.068±
0.003 

a
0.004

d***
0.001 

c**
0.002 

c**
0.001 

c**
0.003 

b*
0.004 

b*

Significant with control group * P<0.05 ** P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

Table (2): The Mean values ± SD of blood Hb and PCV of the experimental rats
Groups Control Control Ginger Ginger Selenium Ginger powder+ Ginger extract+

Variables (-ve) (+ve) powder extract selenium Selenium
Hb 13.20± 8.99± 11.14± 12.21± 11.21± 12.36± 12.59±
(g/dl) 1.21 

a
0.88 

c**
1.27 

ab
1.11 

a
1.30 

ab
1.31 

a
1.27 

a

PCV 37.36± 28.16± 33.77± 35.61± 34.21± 35.51± 35.75±
% 3.14 

a
2.96 

b**
4.17 

a
4.96 

a
5.21 

a
6.11 

a
5.61 

a

Significant with control group * P <0.05 **   P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

Table (3): The Mean values ± SD of serum ALT, AST, creatinine, uric acid and urea nitrogen of the experimental groups
Groups Control Control Ginger Ginger Selenium Ginger Ginger

Variables (-ve) (+ve) powder extract Powder+ Selenium extract+ Selenium
AST 35.36± 59.11± 43.71± 45.21± 47.31± 39.67± 33.67±
(µ /ml) 3.71 

c
5.91 

a***
4.98 

b*
5.11 

b*
3.98 

b*
3.61 

c
3.51 

c

ALT 22.16± 33.18± 31.41± 32.36± 30.14± 25.14± 26.17±
(µ /ml) 3.14

bc
4.11 

a**
4.18 

a**
3.21 

a**
4.26 

a**
5.51

b
6.59

b

Creatinine 0.77± 1.55± 0.96± 0.98± 1.21± 0.88± 0.79±
(Mg/dl) 0.02

c
0.33 

a**
0.18

ab*
0.17 

ab*
0.12

a**
0.06

b*
0.08

c

Uric acid 2.11± 5.35± 3.25± 3.67± 4.78± 3.21± 3.17±
(Mg/dl) 0.54

d
1.21 

a***
0.78

bc*
0.77 

bc*
0.88

b**
0.89 

bc*
1.01 

bc*

Urea nitrogen 32.14± 63.14± 45.67± 41.33± 49.29± 35.67± 33.21±
(Mg/dl) 3.61

c
5.69 

a***
4.35

b*
5.31

b*
6.11

b*
4.14

c
3.81

c

Significant with control group * P <0.05 **   P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant
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Table (4): The Mean values ± SD of blood GSH, MDA, NO and free radicals of the experimental groups
Groups Control Control Ginger Ginger Selenium Ginger Ginger

Variables
(-ve) (+ve) powder extract Powder+ extract+

Selenium Selenium
GSH 7.58± 3.11± 5.99± 6.31± 5.36± 6.37± 6.59±
(mmol/l) o.78 

a
0.16 

c**
0.28 

b*
0.43 

ab
0.82 

b*
0.77 

ab
0.76 

ab

MDA 3.03± 6.11± 4.11± 4.36± 4.21± 3.66± 3.76
(mmol/l) o.44 

b
0.67 

a***
0.55 

b
0.65 

b
0.54 

b
0.38 

b
±0.54 

b

NO 2.67± 15.65± 7.36± 5.26± 6.14± 5.11± 4.19±
(mmol/l) 0.78 

d
2.81 

a***
1.36 

b*
1.01 

bc*
1.21 

b*
1.11 

bc*
0.55 

c*

Free 25430.11± 75365.43± 34361.31± 27353.20± 30411.31± 26732.20± 24351.71±
radicals 336.78

c
547.81

a***
272.36

bc
301.27

c
411.14

bc
317.21

c
273.71

c

Significant with control group * P <0.05 ** P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

Table (5): The Mean values ± SD of serum SOD and catalase (CAT) of the experimental groups
Groups Control Control Ginger Ginger Selenium Ginger Ginger

(-ve) (+ve) powder extract Powder+ extract+
Variables Selenium Selenium
SOD 214.25± 120.71± 178.16± 196.21± 175.31± 199.36± 204.36±
(mmol/l) 25.17

a
12.14

d***
13.61

c*
11.17

ab
12.61

c*
13.21

ab
15.55

a

CAT 60.36± 19.86± 41.16± 53.21± 49.21± 55.61± 6.03
a 54.25±

(µ/l) 6.37
a

2.16
c**

* 4.71
b**

6.21
a

4.59
b**

5.21
a

Significant with control group * P <0.05 ** P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

Table (6): The Mean values ± SD of some liver SOD, GST and GPX of the experimental groups
Groups Control Control Ginger Ginger Selenium Ginger Ginger

(-ve) (+ve) powder extract Powder+ extract+
Variables Selenium Selenium
SOD 105.87± 41.26± 77.11± 91.14± 76.31± 99.88± 110.14±
(µ /mg) 9.14 

a
3.22 

c**
* 8.08 

b*
9.29 

a
7.85 

b*
9.43 

a
10.21 

a

GST 2.41± 0.65± 1.36± 1.78± 1.03± 1.96± 2.49±
(µ /mg) 0.24 

a
0.08 

c**
* 0.22 

b*
0.33 

ab
0.25 

b*
0.32 

a
0.43 

a

GPX 99.67± 35.36± 66.38± 70.11± 69.36± 82.13± 95.45±
(µ /mg) 9.26 4.21 

c**
* 7.28 

b*
8.14 

b*
7.19 

b*
9.17 9.18 

a

Significant with control group * P <0.05 ** P <0.01 *** P <0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

4. Discussion
Free radicals are natural by -products of oxygen 

metabolism that may contribute to the development of 
chronic diseases such as cancer and heart diseases. 
Lipid peroxidation is a complex process that damages 
the cell structure and function. Peroxidation of 
membrane lipids initiates the loss of membrane 
integrity; membrane bound enzyme activity and cell 
lyses (Pryor and Squadrito, 1995). Oxidative damage 
in tissues can be limited by the defense system of the 
host. These defenses appear to be inducible by 
nutrients/non-nutrients in the diet. Low levels of tissue 
antioxidant enzymes are likely to result in high levels 
of tissue damage that are reflected as lipid peroxides, 
protein carbonyls, etc. Conversely, elevated levels of 
antioxidant enzymes would reduce this oxidative 
damage to tissues. The presence of selenium helps 
induce and maintain the glutathione antioxidant 
system. Selenium is incorporated into proteins to make 
selenoproteins, which are important

antioxidant enzymes. The antioxidant properties of 
selenoproteins help prevent cellular damage from free 
radicals. Other selenoproteins help regulate thyroid 
function and play a role in the immune system (Combs 
and Gray, 1998 and McKenzie et al., 1998). Selenium 
is a component of the enzymes glutathione peroxidase. 
It is also found in three deiodinase enzymes, which 
convert one thyroid hormone to another. Selenium is a 
component of the unusual amino acids selenocysteine 
and selenomethionine. In humans, selenium is a trace 
element nutrient that functions as cofactor for 
reduction of antioxidant enzymes, such as glutathione 
peroxidase and certain forms of thioredoxin reductase 
found in animals and some plants (Gladyshev and 
Hatfield, 1999 and Burk, 2002). Antioxidant effects of 
selenium can also be accounted for by its role in the 
selenium- dependent thioredoxin reductases. These 
enzymes reduce intermolecular disulfide bonds and 
regenerate ascorbic acid from dehydroascorbic
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acid. Selenium also plays a role in the functioning of 
the thyroid gland and in every cell that uses thyroid 
hormone, by participating as a cofactor for the three 
known thyroid hormone deiodinases, which activate 
and then deactivate various thyroid hormones and their 
metabolites (Petit et al.,2003, Ko¨hrle et al.,2005 and 
Dennert et al.,2011).

It is well known that spices possess antioxidant 
activity and prevent oxidation of lipids in foodstuffs. 
Kikusaki and Nakatani (1993) reported that chemical 
constituents like gingerols and shogaols present in 
ginger exhibited high antioxidative activity. Sekiwa et 
al. (2000) reported that a novel glucoside related to
gingerdiol from ginger had antioxidative activity using 
the linolenic acid model system. Consumption of 
ginger stimulated liver tissue of rats to increase 
defenses enzymes such as superoxide dismutase, 
catalase and glutathione. In addition, these enzymes 
modulate the oxidative damage within the tissues 
which can be quantitated in terms of lipid peroxidation 
and protein oxidation. The significant reduction of 
MDA in liver and kidney tissues of ginger - fed rats 
confirmed that ginger enhanced antioxidant system 
(Nirmala et al., 2008). Ginger-free phenolic and ginger 
hydrolyzed phenolic fractions exhibited free radical 
scavenging, inhibition of lipid peroxidation, DNA 
protection and reducing power abilities indicating 
strong antioxidant properties (Khanom et al., 2003). 
The pretreatment for 20 days with ethanolic Z. 
officinale extract enhances the antioxidant defense 
(catalase, superoxide dismutase, and tissue 
glutathione) in isoproterenol-induced oxidative 
myocardial necrosis in rats and exhibited cardio 
protection property (Ansari et al., 2006). Moreover, 
Ginger extract has antioxidative properties and 
scavenges superoxide anion and hydroxyl radicals
(Cao et al., 1993). Gingerol derived from ginger, at 
high concentrations, inhibits ascorbate–ferrous 
complex that in turn induces lipid peroxidation (Rice-
Evans et al., 1996). The effects of oral ingestion of 
bromobenzene-induced hepatotoxicity on the liver 
function tests of male rats have been demonstrated. El-
Sharaky et al. (2009) reported that activities of AST 
and ALT were significantly elevated in 
bromobenzene- induced hepatotoxicity treated rats 
compared to the control group. Serum levels of 
bilirubin and total proteins measure the excretory and 
synthetic functions of liver. Serum bilirubin was 
greatly increased while the total proteins were 
significantly decreased in bromobenzene treated rats 
compared to untreated control group. This indicates an 
injury, impaired functions and damage of liver because 
of oral ingestion of bromobenzene. In addition, the 
decline in renal mitochondrial function following 
subchronic and chronic exposure to potassium bromate 
based on
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the oxidative stress mode of action of bromate. 
Bromate toxicity in male rat kidney included changes 
in energy consumption and utilization in renal cells 
that involve up-regulation of glycolytic processes, 
possibly resulting from altered mitochondrial function 
(Abd El-Ghany et al., 2011).

In conclusion, the present study demonstrates 
that ginger powder and extract exert significant 
antioxidant effects and these effects were amplified 
with coadministration of selenium. Therefore, intake 
of ginger plant in combination with selenium may be
beneficial for amelioration of oxidative stress which is 
a predisposing risk factor of many diseases.

Corresponding author
Dalia A. Hafez
Home Economics Department, Faculty of Education, 
Suez Canal University, Ismailia, Egypt 
daliaij_2000@yahoo.com

Reference
Abd El-Ghany, M., Ramadan, A and Hassanan, S. (2011): 

Antioxidant Activity of Some Agro-Industrial Peels 
on Liver and Kidney of Rats Exposed to Oxidative 
Stress. World J. Dairy Food Sci., 6 (1):105-114.

Afzal, M., Afzal, A., Jones, A. and Armstrong, D. (2002): 
A rapid method for the quantification of GSH and 
GSSG in biological samples. In: Armstrong D., 
Editor. Oxidative stress biomarkers and antioxidant 
protocol. Humana Press; pp. 117–122.

Ansari, M.N., Bhandari, U. and Pillai, K.K. (2006): 
Ethanolic Zingiber officinale Roscoe extract 
pretreatment alleviates isoproterenol-induced 
oxidative myocardial necrosis in rats. Indian J. Exp. 
Biol. 44 (11): 892–897.

Beckman, J.S. and Koppenol, W.H. (1996): Nitric oxide, 
superoxide, and peroxynitrite: the good, the bad, and 
ugly, Am. J. Physiol., 271: 1424–1437.

Beauchamp, C and Fridovich, J. (1971): Superoxide 
dismutase. Improved assay applicable to acrylamide 
gels. Anal. Biochem., 44:276-287.

Birringer, M., Pilawa, S. and Flohe, L. (2002): Trends in 
selenium biochemistry. Nat. Prod. Rep., 19: 693–718.

Bonsens, K. E. and Taussky, D. H. (1984): Determination 
of serum creatinine. J. Chem. Inv., 27: 648-660.

Borg, D.C. (1976): Application of electron 
spinreasonance in biology. Free radicals in biology. 
Vol. 1: pp. 69. New York Academic press.

Burk, R.F. (2002): Selenium, an antioxidant nutrient. 
Nutri. Clin. Care, 5(2):75-79.

Cao, Z. ., Chen, Z. ., Guo, P., Zhang, S., Lian, L. and Lua, 
L. (1993): Scavenging effects of ginger on super 
oxide anion and hydroxyl radical. Zhongguo 
ZhongYao ZaZhi, 18: 750–751.

Cao, Z., Chen, Z.., Guo, P., Zhang, S.., Lian L.X. and 
Lua, L. (1993): Scavenging effects of ginger on super 
oxide anion and hydroxyl radicals. Zhongguo Zhong 
Yao ZaZhi, 18: 750–751.

Chapman, D.G., Gastilla, R. and Campbell, T.A. (1950): 
Evaluation of protein in food. I.- A. Method for the



Life Science Journal 2012;9(4) http://www.lifesciencesite.com

determination of protein efficiency ratio. Cand. J. 
Biochem. Physiol., 37: 679-686.

Combs, G.F. and Gray, W.P. (1998): Chemopreventive 
agents: Selenium. Pharmacol. Therpeut. , 79:179-192.

Dennert, G., Zwahlen, M. and Brinkman. M. (2011): 
Selenium for preventing cancer. Cochrane Database 
of Systematic Reviews, 5 (5): CD005195.

Drabkin, D.I. (1949): The standardization of hemoglobin 
measurements. Am. J. Med. Sci., 21 (7): 710-711.

El-Sharaky, A.S., Newairy, A.A., Kamel, M.A. and 
Eweda, S.M.(2009):Protective effect of ginger extract 
against bromobenzene-induced hepatotoxicity in male 
rats. Food Chem. Toxicol., 47: 1584–1590.

Fossati, P., Prencipe, L. and Berti, G. (1980): Use of 3,5
dichloro-2-hydroxybenzene sulfonic acid /4-
amlnophenazon chromogenic system in direct 
enzymatic assay of uric acid in serum and urine. Clin. 
Chem., 26: 227-231.

Fuji, M., Oikawa, K., Saito, H., Fukuhara, C. and Tanaka, 
K. (1984): Metabolism of potassium bromate in rats. 
I: In vitro studies. Chemosphere, 13: 1207–1212.

Gladyshev, V.N. and Hatfield, D.L. (1999): 
Selenocysteine-containing proteins in mammals. J. 
Biomed. Sci., 6 (3): 151–60.

Godfrey, K., (1986): Comparing the means of several 
groups. In: Bailer III, J.C., Mosteller, F. Ž. Eds.., 
Medical Uses of Statistics. New England Journal of 
Medicine Books, Waltham, MA, USA, p. 205–234.

Green, L.C.; Wagner, D.A.; Glokowski, J.; Skipper, P.L.; 
Wishnok, J.S. and Tannenbaum, S.R. (1981): 
Analysis of nitrite, nitrate, and [15N] nitrite in 
biological fluids. Anal. Biochem1., 126: 131-138.

Habig, W.H., Pabst, M.J. and Jakoby, W.B. (1974): 
Glutathione-S-transferase the first step in mercap-
turic acid formation. J. Biol. Chem., 249:7130–7139.

Halliwell, B. and Gutteridge, J. (1999): Free Radicals in 
Biology and Medicine (3rd Ed.), Oxford Univ. Press, 
Oxford.

Kanter, M.W. (1975): Clinical Chemistry. The Bobber 
Merill Company Inc., USA, p. 80.

Khan, N. and Sultana, S. (2004): Abrogation of potassium 
bromate induced renal oxidative stress and subsequent 
cell proliferation response by soy isoflavones in 
Wistar rats. Toxicol., 201: 173–184.

Khanom, F., Kayahara, H., Hirota, M. and Tadasa, K., 
(2003): Superoxide scavenging and tyrosinase 
inhibitory active compound in Ginger (Zingiber
officinalis Roscoe). Pak. J. Biol. Sci., 6: 1996–2000.

Kikusaki, H. and Nakatani, N. (1993): Antioxidant effect of 
some ginger constituents. J. Food Sci., 58: 1407–1410.

Ko¨hrle, J., Jacob, F., Contempre, B. and. Dumont, J. E 
(2005): Selenium, the Thyroid, and the Endocrine 
System. Endocrine Reviews, 26: 944–984.

Krishnakanta, T. and Lokesh, B. (1993): Scavenging of 
superoxide anions by spice principles. Indian J. 
Biochem. Biophys., 30: 133–134.

Kurokawa, Y., Maekawa, A., Takahashi, M. and Hayashi, 
Y. (1990): Toxicity and carcinogenicity of potassium

bromate a new renal carcinogen. Environ. Health 
Perspect., 87:309–335.

Luck, H. (1965): In: Catalase, in Method for Enzymatic 
Analysis, Vol. 3. H.- U. Bergmeyer., editor. Academic Press; 
New York and London: pp. 885–888.

Mc Inory, R.A (1954): A micro heamatocrit for 
determining the packed cell and hemoglobin 
concentration on capillary blood. J. Clin. Path., 7: 32-
33

McKenzie, R.C., Rafferty, T.S. and Beckett, G.J. 
(1998):Selenium: an essential element for immune 
function. Immunol. Today, 19:342-5.

Nirmala, K., Prasanna, K. and Kalpagam, P. (2008): Alterations 
in antioxidant status of rats following intake of ginger 
through diet. Food Chem., 106: 991–996

NRC (1995): National Research council: Nutrient 
requirements of laboratory animals. Fourth Edition, 
PP. 29-30 National Academy Press. Washington, DC.

Petit, N., Lescure, A., Rederstorff, M., Karol, A., 
Moghadaszadeh, B., Weber, U.M and Guicheney, P 
(2003): Selenoprotein N: an endoplasmic reticulum 
glycoprotein with an early developmental expression 
pattern. Hum. Mol. Genet., 12:1045- 1049.

Placer, Z.A., Cushman, L. and Johnson, B. (1966): 
Estimation of product of lipid peroxidation 
(malonyldialdehyde) in biochemical system. Anal. 
Biochem. 16, 359–364.

Pryor, W. and Squadrito, G. (1995): The chemistry of 
peroxynitrite: a product from the reaction of nitric oxide 
with superoxide. Am. J. Physiol., 268: 699 –722.

Reitman, S. and Frankel, S. (1957): Determination of 
glutamate pyruvat transaminase and glutamate 
oxaloacetate transaminase. Amer. J. Clin. Path., 
28:56-63.

Rice-Evans, C.A., Miller N.J. and Paganga, G. (1996): 
Structure- antioxidant activity relationships of 
flavonoids and phenolic acids. Free Radi. Biol. Med., 
(20), 933–956.

Sekiwa, Y., Kubota, K. and Kobayashi, A. (2000): 
Isolation of novel glycosides related to gingerdiol 
from ginger and their antioxidative activities. Agric. 
Food Chem., 48(2), 373–377.

Tapple, A.L. (1978): In Glutathione peroxidase and 
hydroperoxidase methods, in Methods in 
Enzymology, Vol. II. Sidney F., Lester P., editors. 
Academic Press; New York, pp. 506–513.

Thomson, C.D. (2004): Assessment of requirements for 
selenium and adequacy of selenium status: a review. 
Eur. J. Clin. Nutr., 58:391-402.

White, B. (2007): Ginger, an overview. American Family 
Physician 75, 1689–1691.

Winterbourn, C.C., Hawking, R.E., Brain, M. and Canell, 
R.W. (1975): The estimation of red cell superoxide 
dismutase activity. J. Lab. Clin. Med., 85:337–341.

Yiming, X., Kristina, E., Daniel, W., Jiayuan, X. and 
Raymond, F (2005): Effectiveness of selenium 
supplements in a low-selenium area of China. Am. J. 
Clin. Nutri., 81(4): 829-834.

4495



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4496 

Decolonization of  Methicillin Resistant Staphylococcus areus Nasal Carriage Among Health Care Workers 
 

Enas A Daef, Nahla M Elsherbiny, Maggie A Ibrahim and Entsar H Ahmed 
 

Department of Medical Microbiology and Immunology, Faculty of Medicine, Infection Control Unit , Assiut 
University Hospitals, Egypt. nahlaelsherbiny@hotmail.com 

 
Abstract: Methicillin-resistant Staphylococcus aureus (MRSA) has evolved as one of the most important causes of 
hospital infections worldwide. Screening for carriage of (MRSA) is fundamental to modern-day nosocomial infection 
control. Effective decolonization decreases the risk of subsequent staphylococcal infection and controls the spread of 
MRSA. The aim of this study was to identity the frequency of MRSA nasal carriage among health care workers in 
Assiut University Hospitals and to determine the efficacy of combined local mupirocin ointment and oral rifampin 
and  trimethoprim /sulfamethoxazole for nasal MRSA decolonization for implementing various infection control 
policies to control the spread of MRSA in our Hospitals. Swabs were taken from the anterior nares of the 150 health 
care workers in different departments in Assiut University Hospitals, Egypt. Identification of Staphylococcus aureus 
was done by the conventional bacteriological methods. Methicillin resistance was detected by growth on oxacillin 
resistance screening agar base (ORSAB).  For those who showed nasal carriage of MRSA, topical application of 
mupirocin & oral treatment with rifampin and trimethoprim/ sulfamethoxazole were administered for 5 days. 
Screening was carried out 48 hours,  1 month , 6 months and 9 months after the treatment cycle was completed. Out 
of 150 health care workers, 45.3% (68) were MRSA carriers. Post treatment screening showed a reduction in the 
number of carriers. After 48hs post treatment, they were 11.8%, followed by 1.5% after 1month. Recolonization 
occurred at 6 and 9 months post treatment (23.5% and 14.7% respectively) but were still less than before treatment. 
We conclude that  we have a high percentage of MRSA nasal colonization among the studied health care workers. A 
single treatment cycle of combined local mupirocin, oral rifampin and  trimethoprim/ sulfamethoxazole resulted in 
successful MRSA decolonization in the early post treatment period (within 1 month) with no documented adverse 
effects. However, nasal MRSA recolonization occurred again in the late post  treatment  period (≥6months). 
Screening and treatment should be made an essential protocol to decrease the number of carriers transmitting MRSA 
to the hospital settings. 
[Enas A Daef, Nahla M Elsherbiny,  Maggie A Ibrahim and Entsar H Ahmed. Decolonization of  Methicillin 
Resistant Staphylococcus areus Nasal Carriage Among Health Care Workers. Life Sci J 2012;9(4):4496-4501]. 
(ISSN: 1097-8135). http://www.lifesciencesite.com. 676 
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1. Introduction 

Methicillin-resistant Staphylococcus aureus 
(MRSA) continues to be a global problem in infection 
control. For many years it has been a major cause for 
nosocomial infections in many countries (Simor et al, 
2002). These strains show resistance to a wide range 
of antibiotics, thus limiting the treatment options to 
few agents, such as vancomycin and teicoplanin 
(Peacock, 2005). It is therefore important to keep the 
prevalence of MRSA carriage and MRSA infections 
low  (Wertheim and Vos, 2005). 

All MRSA carriers are not the same; carriage 
may be transient, intermittent, or persistent for 
months to years (Vandenbergh et al, 1999).  The 
anterior nares have been thought to be the most 
frequent site of  MRSA carriage and should be 
targeted for surveillance screening in healthy health 
care workers (HCW) (Buehlmann et al, 2008). Nasal 
carriage of S. aureus is a known risk factor for 
subsequent infection. Transmission from health-care 
personnel to patients was evaluated in many  studies, 
some of which reported a clear molecular  and 

epidemiological evidence of MRSA transmission 
from health-care workers to patients (Richardson  et 
al, 1990). Some studies have even described 
outbreaks of MRSA among patients associated with 
colonised health-care workers ( Dawson et al, 1997). 
Other  studies considered transmission likely (Albrich 
and  Harbarth, 2008). 
       Decolonization may be defined as treatment to 
eradicate S. aureus or MRSA carriage. There is a 
controversy regarding the effectiveness of MRSA 
decolonization, and it is not recommended in some 
studies (Buehlmann et al, 2008). In other studies, the 
potential benefits of decolonization were ensured and 
include decreased risk of subsequent staphylococcal 
infection and prevention of staphylococcal 
transmission to reduce endemic rates of infection or 
manage outbreaks (Andrew et al, 2009).  

Eradication therapy varied between studies. 
Several topical and systemic antimicrobial agents 
have been used for MRSA decolonization, with 
limited success rates (Simor et al, 2007).  A variety 
of agents, both topical and systemic, have been used 
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for decolonization. Although. mupirocin (Bactroban 
Nasal, GlaxoSmithKline) has been most commonly 
used (Andrew et al, 2009) yet resistance to the use of 
mupirocin alone  has been reported (Wertheim  and 
Vos, 2005). Chlorhexidine baths have been used in 
combination with intranasal mupirocin in 
uncontrolled trials and during outbreaks(Sandri et al, 
2006). The use of combination therapy has been 
effective in treating MRSA in the nares and at other 
sites.  Such combinations included the use of oral 
antibiotics plus rifampin which ensures excellent 
penetration into secretions and tissues (Bradley, 
2005). However, development of resistance of S. 
aureus to rifampin after treatment with a regimen 
containing rifampin ranged from 0-40% (Falagas et 
al, 2007). The wide-scale use of systemic antibiotics 
has been associated with the development of drug 
resistance and the loss of valuable therapeutic agents 
for subsequent treatment of infection.  Eradication of 
MRSA is not guaranteed or permanent. Thus 
“decolonization” rather than “eradication” may be a 
more appropriate term. The effect of any eradication 
or decolonization strategy seems to last 90 days at 
most, although more prolonged follow- up has been 
infrequent (Loeb et al, 2003). We carried out this 
study to identity the frequency of MRSA nasal 
carriage among health care workers in Assiut 
University Hospitals and to determine the efficacy of 
combined local mupirocin ointment and oral rifampin 
and  trimethoprim /sulfamethoxazole for nasal MRSA 
decolonization for implementing various infection 
control policies to control the spread of MRSA in our 
Hospitals. 
2. Material and Methods 

This is a prospective cohort study with a 
follow- up period of 9 months. A total of one hundred 
and fifty health care workers from different 
departments and units of Assiut University Hospitals 
were enrolled in the study after taking their concents. 
The  HCW recruited in the study were from the 
operative room of the Ophthalmology department 
(n=4), the Trauma Intensive Care Unit (n=61) and the 
Neonatal Intensive Care Unit  (n= 85).  
Nasal Swabs 

A swab from both anterior nares was 
obtained from each health care worker  according to 
Abed El-Jalil et al (2008) for MRSA detection . 
Colonization was defined as MRSA identified from 
the nares of these persons in the absence of MRSA 
infection (Como-Sabetti et al, 2006).  
Culture , Identification and Screening  for MRSA 
Nasal swabs were immediately plated on mannitol-
salt agar and incubated at 35ºC for 72 hrs. Mannitol 
fermenting colonies were examined by Gram stain 
and tested for catalase production and coagulase test. 
Isolates which showed positive growth on mannitol 
salt agar were subcultured on oxacillin resistance 
screening agar base (ORSAB, Oxoid Limited , 
Basingstoke, England) to detect oxacillin resistant 
strains (Simor et al, 2002). 
Treatment of colonized health care workers 

Colonized health care workers were treated 
with local mupirocin twice per day for 5 days as 
recommended by the manufacturer (Turixin®, 
GlaxoSmithKline, Munich, Germany). In addition 
they received oral rifampin, 600 mg and oral TMP/ 
SMX, 160 mg/ 800 mg given twice a day for five 
days (Ellison et al, 1984). 
Post treatment screening 

Post treatment screening was done according 
to the German recommendation on MRSA patients 
issued by the Robert-Koch Institut (Anonym, 1999). 
A minimum wash-out period of 48 h was required 
between the last treatment and the first set of 
screening swabs. Successful decolonization was 
considered to have been achieved if results were 
negative for 3 consecutive sets of cultures (24 h 
between each). Follow up screening was repeated 
after 1month, 6 months and 9 months after the 
treatment cycle was finished. Health care workers in 
the Ophthalmology Operative Room (n=4) refused to 
continue screening after 1 month post treatment. 
3. Results 

A total of one hundred and fifty health care 
workers were screened for MRSA nasal carriage. 
Sixty eight (45.3%) were found to be colonized as 
shown in table (1). 

 
Table 1: Frequency of MRSA nasal carriage among health care workers in different  departments. 

Number (%)  of MRSA nasal carriers Number of  screened healthcare workers in different units 
4 (100) 

49 (80.3) 
15 (17.6) 

 Operative room of Ophthalmology dept. (n=4) 
 Trauma Intensive Care Unit (n=61) 
 Neonatal Intensive Care Unit (n=85) 

68 (45.3) Total (150) 
          MRSA: Methicillin Resistant Staphylococcus aureus 
 

The frequency of detection of nasal MRSA 
colonization in HCW in different departments is 
presented in table (2). Screening was done  48hs , 1 

month, 6 months, and 9 months post treatment. 
Health care workers from the Operative room of the 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4498 

Ophthalmology department didn't continue screening after 1 month post treatment.  
 
Table 2: Frequency of MRSA  nasal carriers after combined treatment in different departments . 

No. (%) of  HCW with MRSA nasal colonization  
Departments 9 months post 

treatment 
6 months post 

treatment 
1 month post 

treatment 
24 hs post 
treatment 

Before 
treatment 

 
- 

 
- 

 
0 (0) 

 
1 (25) 

 
4 

Operative room of 
ophthalmology dept.  

6 (12.2) 13 (26.5) 1 (2) 6 (12.2) 49 Trauma Intensive Care Unit  
4 (26.7) 3 (20) 0 (0) 1 (6.7) 15 Neonatal Intensive Care Unit  
10 (14.7) 16  (23.5) 1 (1.5) 8 (11.8) 68 Total 

HCW: Health care workers. 
MRSA: Methicillin Resistant Staphylococcus aureus 
 
4. Discussion 

Screening for carriage of methicillin resistant 
staphylococcus aureus (MRSA) is fundamental to 
modern-day nosocomial infection control, both for 
epidemiologic investigation and day-to-day decision 
on barrier isolation (Safdar et al, 2003). 
Although many body sites such as hands, rectum, 
perineum, axillae, vagina, pharynx, gastrointestinal 
tract, and intact or inflamed skin are frequently 
colonised for varying time periods, the main reservoir 
of MRSA is the anterior nares. Among nasal S. 
aureus carriers, approximately one-half also carry the 
organism on their skin (Wertheim et al, 2005).  

Eradicating MRSA nasal carriage from 
epidemiologically-implicated health care workers 
(HCWs) has been used on a number of occasions to 
control MRSA outbreak (Ben Ayed et al, 2010).  

As routine decolonization is not a policy in 
our hospitals, we reported a very high rate of nasal 
carriage (45.3%). Our results were much higher than 
those of the study at  Ain Shams University hospital, 
Egypt, which reported the rate of  nasal MRSA 
carriage to be 20% (Abdel Rahman et al, 2010). In 
another study at Nazami Hospital in Iran, the 
prevalence of nasal carriage of MRSA in HCWs was 
only 5.3%  (Askarian et al, 2009). The mean nasal 
MRSA carriage in health-care workers in many 
studies was 4.1%  (Bertin et al, 2006; Seybold et al, 
2006). In an Italian hospital MRSA carriage was 
reported in only 1.5% among HCW (Orsi et al, 
2008). In countries such as The Netherlands that 
routinely decolonize MRSA carriers, very low 
prevalences of MRSA carriage are reported due to the 
routine decolonization which has been underestimated 
in the past as a strategy to control the spread of 
MRSA (Buehlmann et al, 2008). 

It is well known that staphylococcal dispersal 
from  asymptomatic personnel of  MRSA to patients, 
is mainly dependent on whether the person is a nasal 
carrier (Hare and Thomas, 1956). It is therefore 
recommended that screening of health-care workers 
should not be restricted to outbreak settings because 

there is a trend for higher colonisation rates in settings 
with endemic MRSA (Albrich and  Harbarth, 
2008). Such settings with endemic MRSA as in our 
hospitals. These settings have lower awareness of the 
threat of the bacteria (Harbarth et al, 2008). 
Compliance with hand hygiene and contact 
precautions among health-care workers were 
repeatedly shown to be poor in hospitals with 
endemic MRSA (WHO, 2005)  

Evidence indicating an association between 
nasal S. aureus carriage and subsequent S. aureus 
infection has led to the development of decolonization 
programs aimed at decreasing the S. aureus infection 
rate (Wertheim et al, 2005). Studies of pooled data in 
systematic reviews or meta-analyses, strongly support 
the efficacy of decolonization in patients at high risk 
of infection (Bode et al, 2010). 

Mupirocin has no structural similarities with 
existing systemic antibiotics that might lead to the 
development of cross-resistance, and in its topical 
form, it has minimal toxicity (Bradley et al, 2005).  It 
has become the topical agent of choice for the 
elimination of MRSA carriage. However, the 
increased use of this antibiotic has been followed by 
reports of MRSA out break with both low and high-
level mupirocin resistance (Simor et al, 2007). It was 
reported that single-cycle of mupirocin 
decolonization, even when effective, was followed by 
recolonization in many studies (Harbarth et al, 
2008; Robicsek et al, 2009). So, additional cycles 
may be needed to prolong the effect, but the use of 
multiple cycles may increase the risk of MRSA 
resistance to mupirocin (Simor et al, 2007). 

In the present study we evaluated the 
efficiency of a combination therapy consisting of  
local mupirocin, oral rifampin (600 mg) and oral 
TMP/ SMX (160 mg/ 800 mg) all given twice a day 
for five days (Ellison et al, 1984). The effectiveness 
of TMP-SMX as a treatment for MRSA infections 
was proved by Grim et al (2005). It is reported that S. 
aureus can be internalized by human cells and can 
survive intracellularly (Garzoni et al, 2007). So, 
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some systemic antibiotics, especially rifampin and 
cotrimoxazole, may achieve better tissue and 
intracellular levels, leading to higher MRSA 
eradication rates (Yamaoka , 2007).  

The effect of the decolonization strategy used 
in this study was evaluated after 48hs, 1 month , 6 
months and 9 months post treatment. Nasal MRSA 
colonization rates among HCW decreased after 48 hs 
post treatment (to 25% in the operative room of the 
Ophthalmogy dept, 12.2% in the Trauma Intensive 
Care Unit and 6.7% in the Neonatal Intensive Care 
Unit). Maximum decolonization was achieved after 1 
month post treatment when the majority became free 
while only 2% of the HCW remained nasal carriers in 
the Trauma Intensive care Unit. However, 
recolonization was detected again at  6 months post 
treatment ranging from 20% to 25.5% in the neonatal 
and Trauma Intensive Care Units respectively. Our 
findings are consistent with Loeb et al (2003), who 
reported that the effect of any eradication or 
decolonization strategy seems to last 90 days at most. 

Many  investigations stated that follow-up 
lasted at least  4 weeks after completion of therapy, 
suggesting that success of decolonisation might be 
overestimated in some studies (Blok et al, 2003). We 
emphasize on that as we found an excellent success of 
decolonization after 1 month (98.5% , 67/68), but 
recolonization was detected at 6 and 9 months post 
treatment ( 23.5% and 14.7% respectively). 
Recolonization may be acquired from the hospital 
environment or from colonized extranasal sites or 
from subclinical infections (Simor et al, 2007).  

In the current study, the efficacy of MRSA 
decolonization was on the basis of a single 
decolonization course. We reported a very high 
percentage of decolonization by this regimen which 
was much higher than that reported by other studies 
after a single decolonization course which achieved 
success in only 46.7% of patients (Buehlmann et al, 
2008, Simor et al 2007). 

In accordance with Roccaforte et al (1988) 
who used rifampin, TMP/SMX and Bacitracin local 
ointment, we found the regimen used in this study 
for decolonization to be safe and effective on short 
term follow up. However, relapse limits its value. In 
addition, Richard et al, (1984) evaluated a regimen 
consisting of rifampin and TMP/SMX only. They 
reported that this regimen decreased the number of 
MRSA-colonized patients, but not permanently as 
recolonization occurred again more than 6 months 
after treatment. 

In settings of high endemicity or frequent 
outbreaks, decolonization therapy aims to reduce 
MRSA prevalence (rather than achieve MRSA 
eradication) and obtain outbreak termination. 
Therefore, shorter follow-up periods may be preferred 

because they likely reflect the true effect of 
decolonisation therapy rather than the chances of 
reinfection. By contrast, when MRSA prevalence is 
low and outbreaks are rare, the goal of decolonisation 
therapy is to prevent MRSA from becoming endemic 
and to ensure that health-care workers remain free of 
MRSA after decolonisation. In these settings 
extended follow-up may be indicated (Albrich and 
Harbarth, 2008). 

By referral to many studies, the duration of 

therapy did not affect treatment success and  
decolonisation occurred in 90% of health-care 
workers  treated for 5 days, 82% for 7 days, 93% for 
10 days, and  85% for 14 days (Blok et al, 2003).  

Many regimens were reported with various 
degrees of success. A recent systematic review of 23 
randomized, placebo-controlled trials was performed 
to assess the efficacy of decolonization in an overall 
population (healthy volunteers, health care workers, 
and patients) comprising both MRSA and MSSA 
carriers (Ammerlaan et al, 2009). The intervention 
consisted of topical decolonization alone or in 
combination with systemic treatment. Decolonization 
eliminated nasal carriage in 90% of the study 
participants overall. However, efficacy was lowest in 
the studies that assessed topical decolonization alone 
in patients admitted with MRSA carriage (Harbarth 
et al, 1999). Higher success rates have been achieved 
with topical decolonization accompanied with, or 
followed by, systemic decolonization (Simor et al, 
2007). 

In a multicenter, randomized, controlled trial, 
decolonization consisted of nasal mupirocin ointment, 
chlorhexidine soap, and a 7-day course of rifampin 
and doxycycline (Simor et al, 2007). The success rate 
was 47% after 1 decolonization cycle and 76% after 2 
cycles. In places like Pakistan where mupirocin is not 
routinely available, oral fluoroquinolones, like oral 
levofloxacin in combination with topical gentamycin 
ointment can be used for decolonization of 
staphylococcal carriage (Akhtar , 2010). Other 
regimens include, a 7-day regimen of nasal 
mupirocin, chlorhexidine body wash, and oral 
rifampicin and doxycycline that resulted in successful 
MRSA eradication at 3 months’ post-treatment in 
74% (64 / 87) of  patients regardless of the presence 
of extranasal MRSA colonization (Simor et al, 
2007). In the study of Buehlmann et al (2008), a 
combination consisting of mupirocin nasal ointment, 
chlorhexidine mouth rinse and full body wash with 
chlorhexidine soap for 5 days in addition to 
vancomycin, cotrimoxazole, rifampin and fusidic acid 
were used for eradication of MRSA carriage after a 
mean (+ SD) of 2.1 + 1.8 decolonization cycles. This 
study reported a success rate of 87%.  
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Measures used to control the spread of MRSA 
include screening, decolonization of carriers, patient 
isolation in a single room, hand decontamination, and 
protective clothing (Siegel et al, 2007).  

Work restrictions for health-care workers with 
MRSA varied in different studies, colonised or 
infected personnel were allowed to work without 
restrictions other than education as the condition in 
our hospitals and emphasis on hand hygiene and 
standard precautions . Other institutions instructed the 
health-care workers to work only in dedicated MRSA 
areas or where MRSA was  present. In other studies, 
colonised or infected health-care workers were 
temporarily removed from patient care for varying 
durations until documentation of negative follow-up 
cultures was obtained (Bertin et al, 2006). In settings 
with endemic MRSA or limited resources as in our 
hospitals, priority should be given to HCW in high-
risk units such as ICUs, burn units, or surgical wards 
(Patel and Madan , 2000).  

We conclude that we have a high percentage of 
MRSA nasal colonization among the studied health 
care workers. A single treatment cycle of combined 
local mupirocin, oral rifampin and  trimethoprim/ 
sulfamethoxazole resulted in successful MRSA 
decolonization in the early post treatment period 
(within 1 month) with no documented adverse effects. 
However, nasal MRSA recolonization occurred again 
in the late post  treatment  period (≥6months). 
Screening and treatment should be made an essential 
protocol to decrease the number of carriers 
transmitting MRSA to the hospital settings. 
 
References 
1. Abdel Rahman AT, Hafez SF, Abdelhakam SM, Ali-

Eldin ZA, Esmat IM, Elsayed MS, Aboul-Fotouh A: 
Antimicrobial resistant bacteria among health care 
workers in intensive care units at Ain Shams University 
Hospitals. J Egypt Soc Parasitol., 2010 ;40(1):71-83. 

2. Abed El- Jalil  H, Jallad  M, Thwaini  A: Nasal Carriage 
of Methicillin Resistant Staphylococcus aureus in 
Individuals Exposed and Not Exposed to Hospital  
Environments. Eur J Sci Res 2008; 22 (4): 570-574. 

3. Akhtar N. Staphylococcal nasal carriage of health care 
workers. J Coll Physicians Surg Pak., 2010; 20(7):439-
43. 

4. Albrich WC,  Harbarth S: Health-care workers: source, 
vector, or victim of MRSA? Lancet Infect Dis., 2008; 8: 
289–301. 

5. Ammerlaan HS, Kluytmans JA, Wertheim HF, Nouwen 
JL, Bonten MJ: Eradication of methicillin-resistant 
Staphylococcus aureus carriage: a systematic review. 
Clin Infect Dis., 2009; 48: 922–30. 

6. Andrew E. Simor MD and Nick Daneman MD:  
Staphylococcus aureus Decolonization as a Prevention 
Strategy. Infect Dis North Am 2009 ;23 (1) :133-151. 

7. Anonym: Empfehlung zur Prävention und Kontrolle von 
Methicillin-resistenten Staphylococcus aureus-Stämmen 
(MRSA) in Krankenhäusern und anderen medizinischen 

Einrichtungen. Bundesgesundheitsblatt 1999; 42:954-
958. 

8. Askarian M, Zeinalzadeh A, Japoni A, Alborzi A, 
Memish ZA. Prevalence of nasal carriage of methicillin-
resistant Staphylococcus aureus and its antibiotic 
susceptibility pattern in healthcare workers at Namazi 
Hospital, Shiraz, Iran. Int J Infect Dis., 2009 ;13(5):241-
7.  

9. Ben Ayed S, Boutiba-Ben Boubaker I, Boukadida J, 
Hammami S, Ben Redjeb S. Hospital acquired outbreak 
of methicillin-resistant Staphylococcus aureus infection 
initiated by a health care worker. Tunis Med.,  2010 ; 
88(3): 199-202. 

10. Bertin ML, Vinski J, Schmitt S, Sabella C, Danziger-
Isakov L, McHugh M, et al.,: Outbreak of  methicillin-
resistant Staphylococcus aureus colonization and 
infection in a neonatal intensive care unit 
epidemiologically linked to a healthcare worker with 
chronic otitis. Infect Control Hosp Epidemiol., 2006; 27: 
581–85. 

11. Blok HE, Troelstra A, Kamp-Hopmans TE, Gigengack-
Baars AC, Vandenbroucke-Grauls JE, Weersink AJ, et 
al:. Role of healthcare workers in outbreaks of 
methicillin-resistant Staphylococcus aureus : a 10-year 
evaluation from a Dutch university hospital. Infect 
Control Hosp Epidemiol 2003; 24: 679–85. 

12. Bode LG, Kluytmans JA, Wertheim HF, Bogaers 
D, Vandenbroucke-Grauls CM, Roosendaal R, Troelstra 
A, Box AT, Voss A, van der Tweel I, van Belkum 
A, Verbrugh HA, Vos MC. Preventing surgical-site 
infections in nasal carriers of Staphylococcus aureus. N 
Engl J Med., 2010; 362:9–17. 

13. Bradley SF: Staphylococcus aureus pneumonia: 
emergence of MRSA in the community. Semin Respir 
Crit Care Med., 2005; 26:643–649 

14. Buehlmann M,  Frei R,  Fenner L ,  Dangel M, Fluckiger 
U, Widmer AF. Highly Effective Regimen for 
Decolonization of Methicillin-ResistantStaphylococcus 
aureus Carriers. Infection Control and Hospital 
Epidemiology 2008; 29( 6): 510-516. 

15. Como-Sabetti K, Harriman K,  Juni B,  Westbrook 
A,  Cebelinski E, Boxrud D.,Lynfield R. Methicillin-
Resistant Staphylococcus aureus at Canoe Camp. Emerg 
Infect Dis., 2006; 12(11): 1759–1761. 

16. Dawson SJ, Barnett J, Perry C, Jones EM, MacGowan 
AP, Reeves DS. Screening for EMRSA-16 in healthcare 
workers. J Hosp Infect ., 1997; 37: 75–77. 

17. Ellison RT, Judson FN, Peterson LC, Cohn DL, Ehret 
JM: Oral Rifampin and Trimethoprim/Sulfamethoxazole 
Therapy in Asymptomatic Carriers of Methicillin –
Resistant Staphylococcus aureus Infections. Clin 
Investig., 1984, 140:5: 735-740. 

18. Falagas ME, Ioannis A , Bliziotis IA, and Konstantinos 
N , Fragoulis KN: Oral rifampin for eradication of 
Staphylococcus aureus carriage from healthy and sick 
populations: A systematic review of the evidence from 
comparative trials. Am J Infect Control., 2007; 35(2):9  

19. Garzoni C, Francois P, Huyghe A, Couzinet S, Tapparel 
C, Charbonnier Y, Renzoni A,  Lucchini S, Lew 
DP, Vaudaux P, Kelley WL, Schrenzel J:  A global view 
of Staphylococcus aureus whole genome expression 
upon internalization in human epithelial cells. BMC 
Genomics., 2007;8:171 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4501 

20. Grim SA, Rapp RP, Martin CA, Evans ME;  
Trimethoprim-Sulfamethoxazole as a  viable treatment 
option for infections caused by methicillin-
resistant Staphylococcus aureus. 
Pharmacotherapy,  2005; 25(2):253-264 

21. Harbarth S, Dharan S, Liassine N, Herrault P, 
Auckenthaler R, Pittet D: Randomized, placebo-
controlled, double-blind trial to evaluate the efficacy of 
mupirocin for eradicating carriage of methicillinresistant 
Staphylococcus aureus. Antimicrob Agents Chemother., 
1999; 43:1412–1416. 

22. Harbarth S, Fankhauser C, Schrenzel J, Christenson J, 
Gervaz P, Bandiera-Clerc C, Renzi G, Vernaz N, Sax H, 
Pittet D: Universal screening for methicillin-resistant 
Staphylococcus aureus at hospital admission and 
nosocomial infection in surgical patients. Jama, 2008; 
299:1149–1157 

23. Hare R, Thomas CG: The transmission of 
Staphylococcus aureus. BMJ., 1956; 2:840–44. 

24. Loeb M, Main C, Walker-Dilks C, Eady A: 
Antimicrobial drugs for treating methicillin resistant 
Staphylococcus aureus colonization. Cochran Database 
Syst Rev., 2003; 4: CD003340.  

25. Orsi GB, Marrone R, Ferraro F, Tavella F, Colosi A: 
Low colonization with MRSA among health-care 
workers in an Italian hospital. Ann Ig., 2008;  20(5):503-
8. 

26. Patel D, Madan I: Methicillin-resistant Staphylococcus 
aureus and multidrug resistant tuberculosis: Part 1. 
Occup Med (Lond)., 2000; 50: 392–94. 

27. Peacock SJ. Staphylococcus. In: Murray PR, Bureau S, 
Koster J, Vandenberg L, Pengilley Z: editors. Topley & 
Wilson's Microbiology & Microbial infections. 10th ed. 
London: Hodder Arnold; 2005. p. 769-70.  

28. Richard T. Ellison III, Judson FN, Peterson LC, Cohn 
DL, Ehret JM: Oral Rifampin and 
Trimethoprim/Sulfamethoxazole Therapy in 
Asymptomatic Carriers of Methicillin-
Resistant Staphylococcus aureus Infections. West J 
Med., 1984; 140(5): 735–740. 

29. Richardson JF, Quoraishi AH, Francis BJ, Marples RR. 
Beta-lactamase-negative, methicillin-resistant 
Staphylococcus aureus in a newborn nursery: report of 
an outbreak and laboratory investigations. J Hosp Infect., 
1990; 16: 109–21. 

30. Robicsek A, Beaumont JL, Thomson RB Jr, 
Govindarajan G, Peterson LR. Topical therapy for 
methicillin-resistant Staphylococcus aureus colonization: 
impact on infection risk. Infect Control Hosp Epidemiol., 
2009; 30:623–632. 

31. Roccaforte JS, Bittner MJ, Stumpf CA, Preheim 
LC: Attempts to eradicate Methicillin-Resistant 
Staphylococcus Aureus colonization with the use of 
trimethoprim-sulfamethoxazole, rifampin, and bacitracin. 
Am J Infect Control., 1988; 16(4):141-6 

32. Safdar N, Narans L, Gordon B and Maki DG: 
Comparison of culture screening methods for detection 

of nasal carriage of methicillin-resistant Staphylococcus 
aureus: a prospective study comparing 32 methods. J 
Clin Microbiol., 2003;41(7):3163-6 

33. Sandri AM, Dalarosa MG, Ruschel de Alcantara L, da 
Silva Elias L, Zavascki AP: Reduction in incidence of 
nosocomial methicillin-resistant Staphylococcus aureus 
(MRSA) infection in an intensive care unit: role of 
treatment with mupirocin ointment and chlorhexidine 
baths for nasal carriers of MRSA.Infect Control Hosp 
Epidemiol., 2006; 27(2):185-7. 

34. Seybold U, Kourbatova EV, Johnson JG, Halvosa SJ, 
Wang YF, King MD, Ray SM, Blumberg HM: 
Emergence of community-associated methicillin-resistant 
Staphylococcus aureus USA300 genotype as a major 
cause of health care-associated blood stream infections. 
Clin Infect Dis 2006; 42: 647–56. 

35. Siegel JD, Rhinehart E, Jackson M, Chiarello L: 
Guideline for isolation precautions: preventing 
transmission of infectious agents in health care settings. 
Am J Infect Control ., 2007; 35:S65–S164. 

36. Simor AE, Ofner-Agostini M, Bryce E, McGeer A, Paton 
S,  Mulvey MR: Laboratory characterization of 
methicillin-resistant Staphylococcus aureus in Canadian 
hospitals: results of 5 years of national surveillance, 
1995-1999. J Infect Dis., 2002;186:652–60 

37. Simor AE, Phillips E, McGeer A, Konvalinka A, Loeb 
M, Devlin HR, Kiss A. Randomized controlled trial of 
chlorhexidine gluconate for washing, intranasal 
mupirocin, and rifampin and doxycycline versus no 
treatment for the eradication of methicillin-resistant 
Staphylococcus aureus colonization. Clin Infect Dis., 
2007; 44:178–185. 

38. Vandenbergh MFQ, Yzerman ED, Belkum AV, et al. 
Follow-up of Staphylococcus aureus nasal carriage after 
8 years: redefining the persistent carrier state. J Clin 
Microbiol., 1999; 37: 3133–40. 

39. Wertheim  HFL,  Vos MC. Can mupirocin prevent 
methicillin-resistant Staphylococcus aureus infections? 
Critical Care, 2005; 9: 257-258. 

40. Wertheim HF, Melles DC, Vos MC, van Leeuwen W, 
van Belkum A, et al. The role of nasal carriage in 
Staphylococcus aureus infections. Lancet Infect 
Dis. 2005;5:751–762. 

41. WHO. WHO guidelines on hand hygiene in health care 
(advanced draft): a summary. Clean hands are safer 
hands. 2005. 
http://www.who.int/patientsafety/events/05/HH_en.pdf  

42. Yamaoka T. The bactericidal effects of anti-MRSA 
agents with rifampicin and sulfamethoxazole-
trimethoprim against intracellular phagocytized MRSA. J 
Infect Chemother2007;13:141-146. 

 
 
12/2/2012 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4502 

Effect of Genetic Counseling on Consanguineous Spouses Attending Maternal and Child Health Centers 

 

Magda Ahmed abd Elsattar, Omaima Mohamed Esmat, and Hala Mohamed Mohamed Hussein 

 

 Community Health Nursing Department, Faculty of Nursing, Ain Shams University, Cairo, Egypt 

mhdnawar@yahoo.com 
 

Abstract: Consanguineous spouses relation plays an important role in the prevalence of genetic disorders. Genetic 

counseling is directed towards reducing the number of children born with genetically determined disorders. Aim: 

The study aimed to evaluate the effect of genetic counseling on knowledge of consanguineous spouses’ related to 

genetic disorders and making decision toward reproductive health. Research design: This is a quasi-experimental 

study. Setting: This study was carried out at maternal and child health centers affiliated to Ministry of Health in El-

Qualiobia governorate. Sample: A purposive sample of one hundred spouses with 1st, 2nd or 3rd degree of 

consanguinity relation who attended the previously mentions MCH centers. Tools: Two tools were used for data 

collection; the first tool was an interviewing questionnaire to collect data about sociodemographic characteristics of 

spouses; past and present health history of spouse and spouses knowledge related to genetic disorders, genetic 

counseling and making decision toward reproductive health. The second tool obtained from record review of 
laboratory investigations regarding to genetic tests. Results: This study proved that genetic counseling helps in 

increasing spouses’ knowledge regarding purpose of genetic counseling, genetic disorders, how it will be inherited 

and the risk of having an affected child. Approximately one third of spouses conducted genetic investigations, 10 Out 

of 18 Pregnant women received antenatal care(more than half), and very few of them had using family planning 

methods. The study also showed significant statistical correlations between spouses’ performances of genetic 

investigations and their monthly income.  Conclusion: The finding of this study showed that genetic counseling 

increased spouses’ knowledge regarding the effects of consanguinity marriage on their offspring’s and helps them to 

make proper reproductive decision through suggestion of reproductive choices. Recommendations: The study 

recommended that, genetic clinics should be accessible in all maternal and child health centers especially in rural 

areas supplied with necessary facilities and coordinated team work for conducting genetic investigations and genetic 

counseling  program.  
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1. Introduction 

 Consanguineous marriage refers to unions 

contracted between biologically-related individuals. 

In clinical genetics, a consanguineous marriage means 

union between couples who are related as second 

cousins or closer. In population genetics, 
consanguinity may refer to union of individuals with 

at least one common ancestor such as those occurring 

within small towns and tribes (Seronson and 

Cheuvront, 2010). Consanguineous marriage is 

widely favored in large majority of Egyptian 

population estimates of consanguinity ratios in 

different parts of Egypt rated from 29% -50%. The 

highest incidence is that in the rural areas. Research 

worldwide has indicated that consanguinity could 

have an effect on some reproductive health 

parameters such as postnatal mortality and rates of 

congenital malformation (Mokhtar and Abdel 

Fattah, 2008).Genetic disorders are diseases that are 

not acquired or caused from infection or trauma, but 

rather children inherit the gene from their parents. It 

could be congenital. It can be seen the disease at birth 

immediately but sometimes ,if the children have the 

gene, the disease will develop later on (El-

Sobkey,2007).These disorders include the sickle cell 

gene, thalassemia,the hemophilia, inborn errs of 

metabolism and red cell enzymopaties (Vessey and 

Jackson,2009). Genetic counseling services have 
been recommended by the World Health Organization 

to reduce the prevalence of genetic disorders (WHO, 

2010). Genetic counseling is a process of 

communication between patients and trained 

professionals intended to provide patients who have 

genetic disease or risk of such a disease with 

information about their condition and its effect on 

their family. This allows patients and their families to 

make informed reproductive and other medical 

decisions (Michie et al., 2007). 

Nurse as an important member in counseling 

team, plays a vital role in genetic counseling. She 
must use genetic knowledge in their clinical practice 

to know when and how to refer patients and families 

to experts in genetic health care (Mckussick, 2008). 

Significance of the study: 

mailto:mhdnawar@yahoo.com
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Many studies have shown that 30% of 

admission and about 40-50%of deaths occurring in 

pediatric hospitals are accounted for children with 

genetic disorders or congenital malformations 

(Gomaa, 2007). The genetic disorders are chronic in 

nature and therefore require continuous support and 
health care. Consequently, the genetic diseases causes 

formidable economic and psychosocial burden on the 

family with negative reflection on the community at 

large. At the present time, the most effective means of 

preventing genetic diseases remains the provision of 

genetic counseling for individuals at risk of having a 

child with genetic disorders, especially spouses with 

consanguinity marriage. 

Aim of the study: 

The aim of this study is to evaluate the effect 

of genetic counseling on knowledge of 
consanguineous spouses’ related to genetic disorders 

and making decision toward reproductive health. 

Hypotheses: 
 Genetic counseling will improve 

consanguineous spouses’ knowledge related to 

genetic disorders and help spouses make proper 

reproductive decision 

2. Subjects and methods: 

Research design: 

  This is a quasi-experimental study was 

conducted to explore the effect of genetic counseling 

on consanguineous spouses.    

Setting  

This study was carried out at 5% of maternal 

and child health (MCH) centers affiliated to Ministry 

of Health in El-Qualiobia governorate which 

represent 7 centers in rural areas from the total 

number of 140 MCH centers were chosen randomly 

for application of genetic counseling program where a 

large proportion of marriages are contracted between 

blood relatives.  

Sample: 

A purposive sample of one hundred (100) spouses 

who attended the previously mentioned MCH centers 

for antenatal follow up or for other MCH services 

were chosen according to the following inclusion 

criteria; spouses with 1st , 2nd or 3rd degree of 

consanguinity relation, at reproductive age from 18 to 

49 years and didn’t previously attend genetic 

counseling program.  

Tools of data collection: 

First tool: An interviewing questionnaire was 
developed to assess the socidemographic 

characteristics and spouses knowledge related to 

genetic disorders and genetic counseling. It consisted 

of three parts: 

A) Sociodemographic characteristics of spouses 

which include age, level of education, job, 

consanguinity degree and income. 

B) Past and present health history of spouses as 

regards family history, obstetric history, 

consanguinity degree (were documented in the 

form of pedigree (Load, et al., 2009), first 

degree: first cousin; second degree: second 

cousin; third degree: step or distant relative. 
C) Spouses knowledge related to genetic disorders 

and genetic counseling, it was used before and 

after the counseling program. 

Answer of individual knowledge questions 

were categorized on two-point scale as satisfactory 

and unsatisfactory. For the total evaluation of 

knowledge the correct answers was added for every 

participant and normalized to a value on a 100 point 

scale .A satisfactory overall knowledge level is 

considered if the total degree is more than or equal 

50;  otherwise it  was regarded as unsatisfactory 
knowledge level. 

Second tool: Data collection from medical record, it 

contained results of genetic investigations (kayrotype 

test, ultrasound and biological tests), ante natal care 

and reproductive decision. 

Content validity revised by five expertise group from 

faculty members of Community Health Nursing and 

specialized physicians in genetic. 

Pilot study: 
A pilot study was carried out on seven spouses at El 

Qualiobia Governorate ;one from each maternal and 

child health center before embarking on data 
collection, in order to test the applicability of tools, as 

well its feasibility. The modification of tools was 

done to reach to the finalized form. Subjects in the 

pilot were not included in the main study sample to 

avoid bias. 

Field work: 

Official letters was issued to the directors of 

selected maternal and child health centers for 

permission of data collection and conducting the 

study. Oral consent was secured from each spouse 

after explaining the aim of the study and ensuring that 
all information will be used only for research 

purposes. 

Data were collected over nine months 

(September 2010-June 2011) 

The Genetic counseling construction has passed 

through different phases as follow: 

The preparatory phase and assessment phase: 

In this phase the researchers’ revised current 

local and international related literature which helped 

in designing the tools.  

The researchers attended the maternal and 

child health centers from 9.00 am to 1.00 pm for two 
days/week to collect data till the sample size reached 

the previously determined number. Based on actual 

educational needs ‘assessment of spouses and guided 

by relevant literature, counseling sessions were 
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developed. The general objective of genetic 

counseling was to acquire the consanguineous 

spouses’ knowledge related to genetic disorders and 

help them to make informed decisions toward 

reproductive health and genetic screening. At the end 

of counseling sessions, the spouses will: 
- Explain the facts contributing to genetic disorders 

that may affect offspring. 

- Comprehend how heredity affecting offspring. 

- Take a decision toward their reproductive health. 

- Propose the available management. 

  The sessions included theoretical 

background about genetic disorders. Every spouse 

was interviewed for about 45 minutes to fill the tools 

(pre test).Then the spouses in the study sample were 

provided by four constructive teaching sessions. Each 

session took about 45 minutes integrated with 
teaching points and the researchers before going on to 

a new topic used questions to check the spouse recall 

and understanding of the material already covered. 

Sessions were conducted by the researchers according 

to GATHER approach: 

Greet: The investigators established relationship with 

spouses emphasizing the purposes and benefits of 

genetic counseling according to their tradition and 

religion. The investigator reassured spouses that what 

will be said is confidential. 

Ask: The investigators asked spouses about their 

sociodemographic circumstances, past and present 
health status, and reproductive options. Assessing 

spouse's genetic knowledge and their levels of anxiety 

separately using questions similar to first tool 

constructed by the investigators. 

Tell: The investigators told spouses about nature of 

genetic disorders and its consequences, why 

screening, causes of inherited characteristics, risk of 

recurrence, indications of genetic counseling, genetic 

investigations, antenatal care, family planning, life 

style, and places of genetic services in Qualiobea 

Governorate. 
Help: The investigators helped spouses choose 

alternatives management as regards antenatal care, 

family planning and different methods that could be 

used. 

Evaluate: The investigators explained different lines 

of alternatives of genetic harmful factors in their life 

style that can be modified to reduce the risk of defects 

of offspring and suggest appropriate referrals. 

Return to follow up visits: The investigators 

returned for follow up evaluation through home 

phone and records in maternal and child health 

centers. 
Different methods of counseling as face to 

face and interactive counseling with laptop. Using 

effective media as posters, real objects and a model 

for reproductive system, taking into consideration 

using simple and clear Arabic language to suit the 

level of all spouses. A booklet was constructed for 

spouses as an educational reference after counseling 

implementation. This booklet contains items about 

purpose of genetic counseling, risk of consanguinity 

marriage, early detection of risk factors, antenatal 
care, healthful factors in lifestyle, transmission of 

genetic traits from parent to children, types of genetic 

screening tests and community services of genetic 

counseling. 

Evaluation: 
A post test was conducted immediately at the 

end of counseling sessions using the aforementioned 

tools to evaluate the effect of counseling on spouses' 

knowledge while evaluation of spouses decision 

making regarding to reproductive health, genetic 

investigations were conducted three months later post 
counseling through reviewing spouses records and 

meeting in maternal and child health centers. 

Ethical considerations: 
The researchers took into consideration 

spouses ‘rights based on their needs, giving complete 

information, assuring them that confidentiality will be 

obtained and no harmful effect on them. They had 

also the right to withdraw from the study at any time. 

Statistical Design: 
Data entry and analysis were performed 

using SPSS version 11.5 

The quantitative data were presented using the 
arithmetic mean, standard deviation, and analyzed 

using t-test and analysis of variance ANOVA. 

Qualitative data are presented by the number and 

percentage and analyzed by chi-square test to assess 

the interrelationship among variables. Statistical 

significant was set at p< 0.05. 

3. Results: 

 

Table (1) reveals that the mean age of wives in this 

study was 24.7±5.13, 65 % of them in the age 

category from 20 to less than 30 years and 20% less 
than 20 years. The result shows also that the 

husbands' mean age was 29.5±6.08, about 63%of 

them in the age category from 20 to less than 30 years 

and 27% in the age category from 30 to less than 40 

years. As regard to educational level, the secondary 

level had the highest percent (42%, 47%) for wives 

and husbands respectively. this result shows also that 

73%of wives were housewives and all of husbands 

were working. The result of this study demonstrates 

that 26% of spouses monthly income was sufficient 

with a mean ±SD  358.3±110.06.As regards 

consanguinity degree between spouses 59% were first 
degree,29% were second degree and 12% were third 

degree.  
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Table (2) demonstrates The wives whom their age 

during first pregnancy less than 20 years were 

33.7%,38.2% were aged between 20 to less than 25 

years, while 28.1%were aged 25 or more with a mean 

age 23.0±3.86. The result also demonstrates that 

25%of wives had history of spontaneous abortion less 
than 3times, and 2%of them had history of 

spontaneous abortion 3 times or more. The result 

indicates that 57% of wives delivered one to two 

times and 14% delivered three to four times. In 

relation to 18 pregnant wives in this study 33.3% 

were at first trimester, 50% of them at second 

trimester and 16.7% at third trimester. 

 

Table (3) reveals that 50% of spouses had genetic 

family history, 39% had family history of diabetes 

mellitus, and 79.4%of them were relatives of second 
degree and 27.1% of first degree. Family history of 

Down syndrome was found among 10%, which 

17.2%of them were relatives of second degree and 

8.2%of the first degree. Family history of renal 

diseases was found among 9%, which 11.9%of them 

were relatives of first degree and 6.9% of the second 

degree. Family history of cystic fibrosis was 7% 

prevalence, 13.8% of them relatives of second degree. 

Blindness was common among 7%, 20.7% of them 

relatives of second degree. Hearing loss and muscle 

atrophy were found among 5% of family history 

followed by Epilepsy 4%.Thalassemia, sickle cell and 
hemophilia were found among 3% of family history.  

Table (4) shows that 24% of children have genetic 

disorders, 5%of them have Down syndrome and 

16.7%of these were third degree between spouses, 

3%with cerebral palsy, 3.4%of these from first and 

second degree between spouses. This table also 

reveals that 2% an equal percentage of spouses have 

children suffering from sickle cell anemia, Juvenile 

D.M, G-6-PD deficiency, color blindness and 

hydrocephalus. The least equal percentages 

representing 1% of children were suffered from 
Thalassemia, PKU, meningocel, imperforated anus, 

hemophilia and congenital bilateral hip dislocation. 

 

Table (5) indicates that there was improvement in the 

acquisition of knowledge related to genetic disorders, 

genetic counseling and investigations, for both wives 

and husbands post counseling. 

 

Table (6) demonstrates the difference in the mean 

scores and standard deviation of knowledge pre 

genetic counseling between husbands and their wives 

was not significant (P > 0.05).However, in relation to 
post counseling it was statistically significant (P < 

0.05). The same table also revealed that the mean 

score and standard deviation of knowledge between 

wives and husbands pre-post counseling was 

statistically significant (P < 0.05). 

 

Table (7) shows that 30% of spouses performed 

genetic investigations. As regards karyotype 16.7%of 

wives and 10.0% of husbands had abnormal structural 
aberrations, 6.7% of husbands had abnormal 

numerical aberrations   and 13.3% of wives had sex 

chromosome abnormality. As for three dimension 

ultrasound it was performed for 60.0% of pregnant 

wives, 6.7% of them had intrauterine growth 

retardation.3 (10.0%) 0f pregnant wives performed 

amniocentesis which revealed one abnormality 

representing 3.3%  

 This table also shows that, the results of HB 

electrophoresis were 13.3% of wives and 6.7% of 

husbands had hemolytic anemia. Thalassemia and 
sickle cell anemia were found only in 3.3% of 

husbands. As for glucose tolerance test 3.3% of both 

wives and husbands had diabetes mellitus. 

Figure (1) reveals that 62.8% of the spouses didn't 

perform genetic investigation due to financial causes, 

followed by 52.8% due to far distance, 37.1% due to 

fear from discovering disease,18.6% due to traditions 

and distrust in lab results,20.0% due to presence of 

normal child, 17.1% due to fatalism and 14.3% due to 

lack of time.  

Table (8) demonstrates that 55.6% of pregnant wives 

decided ante-natal care, and 11.1%decided 
termination of pregnancy. This table shows also that 

9% of wives used family planning methods. 

Table (9-a) indicates that the relation between 

spouses educational level and their knowledge post 

genetic counseling is highly statistical significant 

P<0.001. 

Table (9-b) reflects statistical significant relation 

between consanguinity degrees and wives knowledge 

pre and post genetic counseling. P<0.05.but it was not 

significant for the husbands. 

Table (9-c) shows that there were no statistically 
significant associations between genetic family 

histories of the spouses and their knowledge pre or 

post genetic counseling (P>0.05).  

Table (9-d) demonstrates that there were no 

statistically significant associations between presence 

of children with genetic disorders and spouses 

‘knowledge pre or post genetic counseling (P>0.05). 

Table (10-a) shows that there were statistical 

significant relations between spouses genetic 

investigations and their ages and monthly income at 

P<0.05.  

Table (10-b) reflects that there were no statistically 
significant associations between spouses genetic 

investigations and their educational levels (P>0.05). 
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Table (1): Percentage distribution of spouses according to their sociodemographic characteristics (n=100). 

 

 

Table (2): Percentage distribution of wives according to their reproductive health history (n=100). 

Items No % 

*Age at first pregnancy (Years): n=89 

 < 20 

 20 - 

 25 + 

Range 

Mean ±SD 

 

30 
34 
25 

 

33.7 
38.2 
28.1 

17-32 
23.0±3.86 

*Number of spontaneous abortions :  

 0 

 < 3 

 ≥ 3 

 
73 

25 
2 

 
73 

25 
2 

* Number of deliveries: 

 0 

 1-2 

 3-4 

 
29 
57 
14 

 
29 
57 

        14 

*Current pregnancy gestational age (trimesters) (n= 18     ) 

 First trimester 

 Second trimester 

 Third trimester 

 
6 
9 
3 

 
33.3 
50 

        16.7 

Items Wives Husbands 

No % No % 

*Age (Years): 

 <20 

 20- 

 30- 

 40-50 

     Mean ±SD 

 
20 
65 

15 
0 

 
20 
65 

15 
0 

 
2 
63 

27 
8 

 
2 
63 

27 
8 

24.7±5.13 29.5±6.08 

*Educational level: 

 Illiterate 

 Read and write 

 Secondary education 

 University 

 
26 
19 
42 
13 

 
26 
19 
42 
13 

 
13 
18 
47 
22 

 
13 
18 
47 
22 

*Job: 

 Not working 

 Working 

 
73 
27 

 
73 
27 

 
0 

100 

 
0 

100 

 No % 

*Consanguinity degree: 

 First  degree 

 Second  degree 

 Third  degree 

 
59 
29 
12 

 
59 
29 
12 

*Family monthly income: 

 250- 

 500+ 

     Mean ±SD 

 

74 
26 

 

74 
26 

358.3±110.06 



Life Science Journal 2012;9(4)                                                 http://www.lifesciencesite.com 

 4507 

Table (3): Percentage distribution of spouses with family history of genetic disorders according to their 

consanguinity degree (n=100). 
 Consanguinity degree Total 

100 First 

(n= 59  ) 

Second 

(n=  29  ) 

Third 

(n=12   ) 

No % No % No % No % 

    Family with genetic disorders 50 50 

 Diabetes mellitus. 

  Down syndrome. 

  Renal disease. 

 Cystic fibrosis. 

  Hearing loss. 

  Blindness. 

  Muscle atrophy. 

 Epilepsy. 

 Thalassemia. 

  Sickle cell anemia. 

 Hemophilia. 

16 
5 
7 
3 
2 
1 

1 
0 
0 
0 
1 

27.1 
8.5 
11.9 
5.1 
3.4 
1.7 

1.7 
0.0 
0.0 
0.0 
1.7 

23 
5 
2 
4 
3 
6 

4 
4 
0 
2 
2 

79.3 
17.2 
6.9 
13.8 
10.3 
20.7 

13.8 
13.8 
0.0 
6.9 
6.9 

0 
0 
0 
0 
0 
0 

0 
0 
3 
1 
0 

0 
0 
0 
0 
0 
0 

0 
0 
25 
8.3 
0 

39 
10 
9 
7 
5 
7 

5 
4 
3 
3 
3 

39 
10 
9 
7 
5 
7 

5 
4 
3 
3 
3 

Items are not mutually exclusive. 
 

Table (4): Percentage distribution of spouses according to their children with genetic disorders (n=100).   
Items Consanguinity degree Total 

100 
First 

(n= 59  ) 

Second 

(n=  29  ) 

Third 

(n=12   ) 

No % No % No % No % 

Children  with genetic disorders and congenital anomalies   24 24 

 Down syndrome 

 Cerebral palsy 

 Sickle cell anemia. 

 Juvenile D.M 

 Thalassemia 

 G-6-PD deficiency  

 Color blindness 

 PKU 

 Meningocel 

 Hydrocephalus 

 Imperforated anus 

 Hemophilia  

 Congenital bilateral hip dislocation 

2 

2 

1 

1 

0 

1 

0 

0 

0 

1 

0 

1 

0 

3.4 

3.4 

1.7 

1.7 

0 

1.7 

0 

0 

0 

1.7 

0 

1.7 

0 

 

1 

1 

0 

0 

1 

0 

2 

1 

0 

1 

1 

0 

1 

3.4 

3.4 

0 

0 

3.4 

0 

6.9 

3.4 

0 

3.4 

3.4 

0 

3.4 

 

2 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

0 

0 

 

16.7 

0 

8.3 

8.3 

0 

8.3 

0 

0 

8.3 

0 

0 

0 

0 

 

5 

3 

2 

2 

1 

2 

2 

1 

1 

2 

1 

1 

1 

 

5 

3 

2 

2 

1 

2 

2 

1 

1 

2 

1 

1 

1 

 

 

Table (5): Percentage distribution of spouses according to their satisfactory knowledge related to genetic 

disorders, genetic counseling and investigations pre and post counseling (n=100). 
Items 

 
Wives Husbands 

Pre Post Pre Post 

No % No % No % No % 

* Genetic disorders: 

 Risk of consanguinity marriage 

 Genetic problems  in consanguineous marriage. 

 Warning from consanguinity marriage. 

 Causes of increasing genetic disorders. 

 Early detection of genetic disorders. 

* Genetic counseling & investigations:  

 Meaning of genetic counseling. 

 Community services of genetic counseling. 

 Indication of genetic counseling. 

 Genetic investigation before pregnancy.  

 Genetic investigation during pregnancy.  

 Management of genetic disorders.   

 
17 
19 
10 
16 
14 
12 

 
13 
14 
14 
10 
22 

 

 
17 
19 
10 
16 
14 
12 

 
13 
14 
14 
10 
22 

 
98 
97 
98 
98 

100 
97 

 
99 
94 
95 
99 
93 

 
98 
97 
98 
98 

100 
97 

 
99 
94 
95 
99 
93 

 
20 
9 
12 
13 
10 
7 

 
5 
2 
5 
14 
12 

 
20 
9 
12 
13 
10 
7 

 
5 
2 
5 
14 
12 

 
98 
99 
99 
99 

100 
100 

 
99 
99 
99 
93 
98 

 
98 
99 
99 
99 

100 
100 

 
99 
99 
99 
93 
98 
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Table (6): Difference between Knowledge of husbands and their wives pre and post genetic counseling. 

(n=100)  
Items Mean SD t-test P-value 

*Pre counseling 

 Wives 

 Husbands 

 
14.5 

9.7 

 
29.5 

19.6 

 
1.33 

 
.183 

P> 0.05 NS 

*Post counseling 

 Wives 

 Husbands 

 
96.4 
98.8 

 
9.8 
7.5 

 
-1.98 

 

 
0.0487 

P< 0.05 S 

*Post- Pre 

 Wives 

 Husbands 

 
81.9 
89.9 

 
29.7 
20.4 

 
-1.99 

 
0.0481 

P< 0.05 S 

 

Table (7): Percentage distribution of spouses according to their conducting of genetic investigations post 

counseling (n=30). 
 

Items 

Wives Husbands 

No % No % 

*Karyotype: 

 Normal 

 Abnormal structural aberrations 

 Abnormal numerical aberrations 

 Sex chromosome abnormality 

*Glucose tolerance test: 

 Normal 

 Impaired 

 Diabetic 

*HB electrophoresis: 

 Normal 

 Hemolytic anemia 

 Sickle cell anemia 

 Thalassemia 

*Three-Dimension ultrasound of pregnant(n=18) 

 Normal 

 Intrauterine growth retardation 

 *Amniocentesis:       (n=3) 

  Normal 

 Abnormal 

 
21 
5 

0 
4 
 

26 
3 
1 
 

 

26 
4 
0 
0 
 

16 
2 

 

2 
1 

 

70.0 

16.7 

0.0 

13.3 
 

86.7 

10.0 

3.3 
 

86.7 

13.3 

0.0 

0.0 

 

53.3 

6.7 

 

6.7 

3.3 
 

 
25 
3 

2 
0 
 

29 
0 
1 

 
 

26 
2 
1 
1 

 
0 
0 
 

0 
0 

83.3 

10.0 

6.7 

0.0 

96.7 

0.0 

3.3 
 

86.7 

6.7 

3.3 

3.3 
 

0 
0 
 
0 
0 

Items are not mutually exclusive. 

 

Figure (1): Percentage distribution of spouses according to barriers against conducting genetic investigations 

post counseling (n=70). 

62.8%

52.8%

37.1%

18.6%

18.6%

20%

17.1%
14.3%

financial cause

transportation

fear from discovering disease

distrust in lab results

traditions

presence of normal child

fatalism

 
All items are not mutually exclusive. 
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Table (8): Percentage distribution of spouses according to their decision making toward reproductive health 

(n=100). 

Decision making No. % 

*Pregnant wives (n=18) 

 Antenatal care 

 Pregnancy termination due to growth retardation 

*Use of family planning method 

 

10 

2 

9 

 

55.6 

11.1 

    9.0   

 

Table (9-a): Relation between spouses knowledge post genetic counseling and their educational level (n=100). 

Items Knowledge post genetic counseling 

Mean SD    ANOVA 

Wife education level 

 Illiterate 

 Basic education 

 Secondary  

 University 

 

88.81 

99.52 

98.48 

100.0 

 

16.52 

2.08 
3.97 

0.00 

 

F = 8.614 

P = 0.00004 

P<0.001 HS 

Husband education level 

 Illiterate 

 Basic education 

 Secondary 

 university 

 

92.31 

99.49 

99.81 

100 

 

19.93 

2.14 

1.33 

0.00 

 

F = 4.13 

P = 0.008 

P<0.001 HS 

   

Table (9-b): Relation between spouses knowledge pre - post genetic counseling and their consanguinity degree 

(n=100).  

 

consanguinity degree 

Wives  Knowledge post-pre genetic counseling 

Mean SD    ANOVA 

 

 First 

 Second 

 Third 

 

88.81 

99.52 

98.48 

 

16.52 

2.08 

3.97  

 

F = 4.15 

     P = 0.0186 

< 0.05 S 

 

consanguinity degree 

Husbands Knowledge post-pre genetic   counseling 

Mean SD    ANOVA 

  

 First 

 Second 

 Third 

 

88.81 

99.52 

98.48 

 

16.52 
2.08 

3.97  

 

F = 0.739 

     P = 0. 48 

> 0.05 NS 

 

Table (9-c): Relation between spouses knowledge pre - post genetic counseling and presence of genetic family 

history (n=100).  

Genetic family history 

 

Wife’s Knowledge Husband’s Knowledge 

No. Mean SD No. Mean SD 

Pre 

 Not present 

 Present 

 

50 

50 

 

13.64 

15.27 

 

28.7 

30.48 

 

50 

50 

 

10.0 

9.45 

 

20.1 

19.26 

    t=  -0.28         P =0.783    P>0.05 NS t=0.14 P  = 0.89     P>0.05 NS          

Post 

 Not present 

 Present 

 

50 

50 

 

96.7 

99.6 
 

 

10.09 

9.68 
 

 

50 

50 

 

99.64 

98.00 
 

 

1.80 

10.44 
 

   t  = -0.37       P=0.714       P>0.05 NS t=1.09  P  =0.277     P>0.05 NS 

Post-Pre 

 Not present 

 Present 

 

50 

50 

 

82.36 

81.45 
 

 

28.94 

30.78 
 

 

50 

50 

 

89.63 

88.54 
 

 

20.03 

21.00 
 

   t = 0.15         P  =0.88       P>0.05 NS t  = 0.27   P  =0.791   P>0.05 NS 
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Table (9-d): Relation between spouses knowledge pre - post genetic counseling and presence of children with 

genetic disorders (n=100). 

Children with generic 

disorder 

Wife’s Knowledge Husband’s Knowledge 

No. Mean SD No. Mean SD 

Pre 

 Not present 

 Present 

 

   24 

76 
 

 

17.05 

13.64 
 

 

32.75 

28.53 
 

 

   24 

76 
 

 

9.85 

9.69 
 

 

19.50 

19.77 
 

                             t =0.49   P = 0.624   P>0.05 NS  t =0.03   P =  0.972   P>0.05 NS       

Post 

 Not present 

 Present 

 

   24 

76 
 

 

94.70 

96.89 
 

 

12.26 

8.98 
 

 

   24 

76 
 

 

99.62 

98.56 
 

 

1.86 

8.53 
 

                            t = -0.95   P= 0.344   P>0.05 NS                       t =  0.6   P= 0.55      P>0.05 NS     

Post-Pre 

 Not present 

 Present 

 

   24 

76 
 

 

77.65 

83.25 
 

 

32.16      

29.02 
 

 

   24 

76 
 

 

89.77 

88.87 
 

 

19.38 

20.86 
 

                          t =   -0.8   P =  0.424   P>0.05 NS                          t= 0.19 P = 0.852    P>0.05 NS   

 

Table (10-a): Relation between spouse’s performance genetic investigations and their age and family income 

post counseling (n=100) 

 

Items 

Performance of genetic investigations 

Yes(n=30) No(n=70) 

No. % No. % 

Wife’ age (Years): 

 <20 

 20- 

 30-50 

 

10 
14 
6 

33.3  

46.7 
 

46.7 
20.0 20.0 

 

 

10 
51 
9 

 

14.2 
72.9 
12.9 

 

        Pearson χ2 =  6.74        df= 2           P =0.034            P<0.05      S         

Husband’ age (Years): 

 <30 

 30-50 

 
22 

8 

 
73.3 

22.7 
 

 
33 

27 

 
61.4 

38.6 
 

          Pearson χ2 = 1.32       df = 1           P = 0. 2 35        P<0.05      S         

*Family monthly income (LE): 

 Sufficient 

 Not sufficient 

 
18 

12 

 
60.0 

40.0  

 
56 

14 

 
80.0 

20.0 

         Pearson χ2 =  4.37     df = 1            P = 0.0367          P<0.05 S         

 

Table (10-b): Relation between spouse’s performance genetic investigations and their education level post 

counseling. (n=100) 

 

Items 

Performance of genetic investigations 

Yes(n=30) No(n=70) 

No. % No. % 

Wife education level 

 Illiterate 

 Basic education 

 Secondary 

 University 

 
6 
5 
16 
3 

 
20.0 

16.7 
53.3 

10.0 
 

 
20 
14 
26 
10 

 
28.6 
20.0 
37.1 

14.3 
 

          Pearson χ2 =  2.32        df= 3           P=0.508         P> 0.05 NS   

Husband education level 

 Illiterate 

 Basic education 

 Secondary 

 University 

 

3 
4 
17 
6 

 

10.0 

13.3 

56.7 

20.0 
 

 

10 
14 
30 
16 

 

14.3 

20.0 
42.9 
22.9 

 

          Pearson χ2 =  1.75        df= 3            P =0.6269          P> 0.05 NS   
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4. Discussion: 

The present study encompasses 100 spouses 

with consanguinity relation. It showed that the mean 

age of wives was 24.7±5.13 years and the mean age 

of husbands was 29.5±6.08 .Less than half of 

husbands and slightly more than two fifths of wives 
had secondary education. The current study finding 

demonstrated that all of husband and more than one 

quarter of wives were working. As regards 

consanguinity degree, more than half of spouses were 

first degree. The mean monthly income of spouses 

was 358.3±110.06.In accordance with these study 

findings, (table, 1). Load et al., (2009) stressed on 

importance of collecting data about sociodemographic 

characteristics because some disorders increase in 

incidence with mothers' age and the education factor 

which affect knowledge acquirements. .  
The current study findings revealed that, the 

mean age of wives at first pregnancy was 23.0±3.86 

and one quarter of them had a history of spontaneous 

abortion less than three times. More than half of 

wives delivered once or twice, and half of pregnant 

wives were in the second trimester (table, 2). An 

Egyptian study conducted by Mokhtar and Abdel-

Fattah (2008), revealed that, consanguinity among 

couples with repeated abortion constituted 60% with 

44% first cousin. In Egypt chromosomal 

abnormalities are present in nearly half of all 

spontaneous miscarriages. In accordance with Abdel 

Meguid et al., (2008), the aggregation of abortions, 

stillbirth, neonatal and infant deaths is stronger in 

consanguineous families than those with unrelated 

marriage. Ward et al., (2009), stated that the 

reproductive history includes any type of pregnancy 

loss, spontaneous abortion, stillbirth and prenatal 

death. For those couples with three or more 

miscarriages for which no maternal anatomic or 

physiologic explanation can be found, cytogenic 

analysis should be considered.  

These study findings demonstrated that, first 
consanguinity degree had eight genetic disorders. 

Diabetes mellitus was the commonest followed by 

renal diseases, Down syndrome, cystic fibrosis, 

hearing loss, blindness, and muscle atrophy. Spouses 

with second degree relation had ten genetic disorders. 

Diabetes mellitus was also the commonest followed 

by  blindness ,Down syndrome ,cystic fibrosis 

,muscle atrophy ,epilepsy ,hearing loss, renal disease, 

hemophilia and sickle cell anemia. Regarding to third 

consanguinity degree, thalassemia and sickle cell 

anemia were the two only genetic diseases found 

(table 3). These findings were incongruence with 
Mokhtar and Abdel-Fattah (2008), who found that 

family history of the previous genetic disease was 

present in approximately the majority of the couples, 

while Albar (2007), reported that first cousins have 

sixteenth of their genes in common because all 

individual are carriers of five to seven recessive gene. 

Dale et al., (2010) emphasized that one objective in 

medical genetic counseling is to identify the family 

genetic risk. Family tree is a powerful diagnostic tool 

for this purpose, taking and interpreting a basic family 
history to identify reproductive risk as an important 

element in preconception and early antenatal care. 

The present study findings showed that 

about one quarter of the spouses had children with 

thirteen types of genetic disorders and congenital 

defects. The most common were Down syndrome 

representing five percent, followed by cerebral palsy 

accounting for three percent and equal percentage of 

two percent for sickle cell anemia, juvenile diabetes, 

G6-PD deficiency, color blindness and 

hydrocephalus. The least equal percentages 
representing 1% of children were suffered from 

Thalassemia, PKU, meningocel, imperforated anus, 

hemophilia and congenital bilateral hip dislocation 

(table, 4). 
In accordance with this study results  of 

Hamame et al.,(2008), stated that the rate of children 

with Down syndrome in some Arab countries exceeds 

the 1.2 to 1.7 per 1000 typical for industrial 

countries.This may be related to the relatively high 

proportion of births to older mothers in the region. Up 

to 50% of children with Down syndrome in the region 

are estimated to be born to mothers aged 40 or over. 
In study conducted by Reynold et al., (2010), 

spouses had family history of different genetic 

disorders, genetic investigations revealed 

chromosomal abnormalities in 15%. 

The finding of pre counseling showed that, 

unsatisfactory knowledge among approximately all 

spouses even the university educated. On the other 

hand, post counseling, there was a highly significant 

increase in spouses’ knowledge (table, 5). In a study 

carried out by Abo-Baker (2008), Three quarters of 

parents had deficit knowledge about genetic 
disorders; the majority did not know the meaning of 

genetic disorders and its causes. However, in spite of 

long term instructions, about one fifth of parents had 

adequate understanding about nature of the genetic 

disorders. This could be due to using different 

methods of counseling as face to face, interactive 

laptop, discussion and demonstration supported by 

using real objects, posters,  models and handouts 

which are effective approaches for conveying 

information. 

 The study results emphasized a great 

improvement in the mean score knowledge post 
counseling for both husbands and their wives (table, 

6).  
In order to achieve screening tests, spouses 

under study were provided with adequate information 
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regarding purpose, types of testing and Place of 

genetic investigations. However, the present study 

findings showed that less than one third only of 

spouses performed genetic investigations (table, 7). 

As regards ultrasound done for pregnant wives in this 

study, two out of eighteen had intrauterine growth 
retardation whereas; one out of three had abnormal 

amniocentesis. Investigation of HB electrophoresis 

done for spouses were six out of thirty had hemolytic 

anemia, one out of thirty husbands had sickle cell 

anemia and thalassemia. This table showed also that 

about one third of wives and more than one tenth of 

husbands had abnormality karyotype. The 

investigators found that spouses faced difficult 

decision about whether to terminate or to continue the 

pregnancy. This could be due to religion and cultural 

perception of rural community which refuse prenatal 
diagnosis and selective abortion. In accordance with 

Abdel Meguid et al., (2008), in their study about 

premarital genetic investigation; effect of genetic 

counseling found chromosomal analysis of cases 

revealed about 15% of the studied sample with 

chromosomal abnormalities, either structural 

aberrations or numerical aberrations or both. These 

results indicate the importance of chromosomal 

analysis as part of genetic investigations in premarital 

counseling to identify couples who may require post 

conception amniocentesis. 

More than two thirds of spouses in this study 
did not perform genetic investigations which can be 

attributed to financial causes,transportation,fear from 

discovering diseases,tradition,distrust in laboratory 

results, presence of normal child, fatalism and lack of 

time (figure,1).These results were consistence with 

those of Saleem et al.,(2009), who reported that 

parental attitude to antenatal diagnosis and pregnancy 

termination is a consequence of a balance between 

parental understanding of the disease, its mode of 

inheritance and the prenatal diagnostic options 

available on the one hand; and traditional belief in 
fate,religious,social value and economic factors on 

the other hand. Genetic services are focused on those 

who are most able to pay for services. 

The present study findings demonstrated that 

ten of the pregnant wives who received antenatal care, 

minority terminated their pregnancy due to 

intrauterine growth retardation (table,8) In 

accordance with this study findings, Reynold et 

al.,(2010),  indicated that good antenatal care is 

essential to anticipate difficulties and complications 

of labour and to ensure the birth of healthy baby. 

Results in this table showed also that a very little 
percent of the studied sample used family planning 

methods. This could be due to some of spouses had 

no children or other problems as spontaneous 

abortion or still births or desire of large family size. 

The present study finding revealed that the 

relation between spouses educational level and their 

satisfactory knowledge post genetic counseling was 

highly significant (table 9-a).Incongruent to this 

results, Tiller et al., (2009), reported that women who 

reported lower level of education may be most likely 
to benefit from educational strategies designed to 

supplement genetic counseling to improve their 

knowledge level. 

Concerning the consanguinity degree, the 

present study finding demonstrated that there was 

statistically significant correlation between first 

degree consanguinity and wives’ knowledge pre and 

post genetic counseling (table, 9-b). This may be 

attributed to first degree consanguinity associated 

with many genetic abnormalities which lead to 

increasing spouses’ interest and experiences. 
The current study finding showed 

insignificant associations between genetic family 

history of the spouses, and their knowledge pre and 

post genetic counseling (table, 9-c).  

This study showed statistically insignificant 

associations between presence of children with 

genetic disorders and spouses’ knowledge pre and 

post counseling (table, 9-d). In a similar study, 

Antley and Hartlage (2010), found that mothers of 

children with Down syndrome had a considerable 

amount of information regarding the nature of 

condition before counseling that was related to their 
educational background, but they lacked knowledge 

on recurrence risks. As for the post counseling results 

of the mothers, it was revealed that they understood 

the nature of the condition, understood the recurrence 

risk, and had a good understanding of both topics. 

The finding of this study showed that there 

were no statistical significant correlation between 

spouses performance of genetic investigations and 

their age, or education,(table 10 a ,b) .These results 

could be due to that more than quarter of wives were 

illiterate ,and the highest percent that performed 
investigations were among secondary level of 

education. But there was statistical significant 

correlation with monthly income where the mean of 

the income was 358±110.06 L.E. as it puts them 

beyond their capabilities to conduct genetic 

investigations which are more than 500 L.E. 

5. Conclusion: 

In conclusion, this study proved that genetic 

counseling helps in increasing spouses’ knowledge 

regarding purpose of genetic counseling, genetic 

disorders, how it will be inherited and the risk of 

having an affected child. Also, it helped to have 
decision for their reproductive health related to 

antenatal care and family planning. In addition, the 

study showed significant statistical association 
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between spouses’ performances of genetic 

investigations and their monthly income. 

Recommendations: 

The finding of this study projected the need for: 

Genetic clinics should be accessible in all maternal 

and child health centers  especially in rural areas due 
to high incidence of consanguineous marriage- 

supplied with necessary facilities and coordinated 

team work for conducting genetic investigations and 

genetic counseling  program about: 

- Risk of consanguineous marriage. 

- Children with genetic disorders. 

- Early detection of genetic disorders. 

- Management of genetic disorders. 

- Reproductive health, antenatal care and 

termination of pregnancy. 

- Family planning. 
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Abstract: This research evaluates the impacts of performance auditing components on the promotion of the 
productivity of state sectors’ structural resources. It is a survey research and the survey tool is two researcher-made 
five-point likert scale questionnaires which have been defined to audit productivity and performance. Both 
questionnaires have high validity and reliability. The time scope of the research is the duration of data collection 
which was between January, 2012 and July, 2012. Also, research case is Iran's Supreme Audit Court and its offices 
across provinces. () persons were selected as the statistical population through Cochran formula representing whole 
society as much as possible. The research contains three hypotheses. To examine them, T-student test was used in 
SPSS software. Since the questionnaires contain qualitative data, non parametric tests like Pearson Correlation 
Coefficient were used as well. To examine the hypotheses, multivariate regression and binomial test were used. To 
prove the hypotheses, “very high”, “high” and “somewhat” items were considered as indices. Other employed 
statistics are: T, R and F regression as well as Path Analysis Equations. The results of the research revealed that: 1) 
performance auditing leads to a profitable, effective and efficient use of structural and organizational resources. 2) 
The profitable, effective and efficient use of structural and organizational resources promotes productivity and 3) 
performance auditing results in the promotion of the productivity of state sectors’ structural and organizational 
resources (organizational climate).  
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Introduction 
 Since the promotion of productivity is an 
essential condition of the survival and continuation of 
any organization in current turbulent and chaotic 
environment and regarding the fact that the parameter 
of organizational structure more likely plays significant 
role in the promotion of productivity, it is clear that the 
structure with respect to its content, dimensional and 
environmental properties greatly affects the 
development of an organization. Indeed, it is the 
structural characteristics distinguishing creative and 
productive organizations from others. This parameter is 
proportional with the position and place of an 
organization. Any attempt to promote the productivity 
of an organization, with respect to its structure, could 
unveil its uncovered shortages and prepare employees 
to do their tasks more effectively in order to better deal 
with daily tasks. Thus, creating an appropriate structure 
with respect to current situation, in which environment 
is continuously changing, could have a great influence 
on productivity promotion. As a result, there is a direct 
relation between productivity, coordination, accurate 
distribution of labor, exact classification of 
organizational duties and proportional structures with 
current condition which ultimately will result in the use 
of actual and potential abilities of employees and 

individuals. The more percentages of the abilities could 
be put into practice by a proper and right organizational 
structure, the more improvement would be expected 
[Karimi and others 2008]. 
 On the other hand, although performance 
auditing is not an unknown issue, but only a few of 
audits have been resulted in supportive actions 
affecting productivity. Performance auditing could be 
considered as one of them. As a result, the auditing and 
responsibility of the state sector is established provided 
that executive systems are audited based on planning 
and performance and according to the clear statement 
of their objectives and expected outcomes. Therefore, 
performance auditing is a clear statement of observing 
economy, efficiency and effectiveness of all 
performances of all big and small organizations. To 
this end, by conducting performance auditing, auditors 
could significantly affect governmental decisions and 
play a great and valuable role in improving and 
strengthening the systems as well as the promotion of 
their productivity. Thus, productivity and its 
continuous improvement have a special place in 
organizations. In this way, it would be apparent that 
growth and development demand more attentions to 
productivity and its continuous improvement in 
organizations. Investigations show that different 
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organizations have different tools for improving 
productivity and performance auditing is one of them.    
 To this end, in addition to pointing the main 
concepts of the productivity of structural resources, this 
paper tries to explain the methods and approaches 
promoting this kind of productivity through 
performance auditing components. Now a question: 
 Do performance auditing components affect 
the indices and the promotion of the productivity of 
state sectors’ organizational and structural resources 
(organizational climate)? 
 To answer this question and regarding the 
importance of the problem and considering that no 
comprehensive research has been done about it in our 
country, the purpose of this study is to investigate the 
impacts of performance auditing components on the 
promotion of the productivity of state sectors’ 
organizational and structural resources (organizational 
climate). 
1- Statement of Problem (subject) 
1-1 Concepts and Definitions of Structural 
Resources (Organizational Climate) 
 According to French, W.L. (1986), 
organizational climate is an almost sustainable set of 
the understandings of the members of an organization 
of the organizational culture features. This 
understanding affects feeling, vision and behavior of 
the members in work place. Boulden, G.P. (1992) 
believes that organizational climate is an environment 
where employees work and it reflects employees’ 
vision and the management style of that organization. 
Organizational climate contains a value system. This 
means that it determines that how works should be 
done and which behaviors would be confirmed. 
Schneider, B. (1990) believes that organizational 
climate is a wide definition of the common 
understandings of organizational policies and 
procedures which are visible to employees whether 
they are official or unofficial. According to Ownes, R. 
G. (1991) both organizational culture and 
organizational climate concepts are the structures 
dealing with only one reality. He believes that the 
behavior of employees in an organization is not a 
product of their interaction with direct and sensible 
events rather it is a product of interaction with indirect 
and insensible ones. Denison, Daniel (1997) believes 
that organizational climate has two separate concepts. 
The first one is the common understanding or common 
response of individuals to a special situation. Thus, the 
creation of satisfaction, resistance and engagement 
atmosphere and so on is probable. The second one is 
the set of criteria affecting individuals’ behavior.  
 By studying the opinions of different experts in 
organization and management knowledge, it could be 
argued that factors like strategy, organization size or 
scale, technology, environment, power and control 

determine structure type while complexity, formality 
and concentricity represent main structural columns 
which could get different shapes [Schuller, S. Randall 
& Jacson E., 2008]. If organizational structure be 
divided into mechanic and organic classes, in the 
mechanic class complexity, formality and centralized 
decision making process are available in high levels 
while in the organic one, they are low. General 
columns of structure have not essentially 
homogenous impacts on employees’ or labors’ 
performance or job satisfaction. Personal style of 
employees as well as their mental interpretation of 
objective features reduces the impacts of objective 
features on structure and members. An organization 
with higher levels of complexity, formality and 
centralized decision making process generally more 
reduces the job satisfaction of most employees which 
in turn reduces productivity [Hamilton- Attwell, 
Amanda,1998; Scaller 2008]. Litwin and Stringer 
[Litwin, G. H., and Stringer, Robert A., 1968] believe 
that organizational climate addresses the 
understandings of organizations’ members of the 
formal system, informal method of managers and 
other important environmental factors. Such an 
understanding affects visions, beliefs, values and 
motives of individuals in a work place.  

The organizational structure not only directly 
influences productivity, which affects responding to 
needs by benefiting from services, but also causes 
information to follow inside an organization and help 
managers to allocate the resources and properties of it. 
In addition to informing, an organization which is 
about to develop a productivity process, should make 
immediate actions in defining clear responsibilities and 
definite responses against the improvement of 
productivity among its managers and employees 
[Yusefi and others 2002]. 
1-2 Concepts, Definitions and Fundamentals of 
Performance Auditing 
 The state sector of every country depends 
to a large extent on the management decisions of the 
state sector. Obviously, such decisions have a 
determinative role in the amount of economic income 
as well as the effectiveness of determined activities and 
optimal use of production and service facilities. 
Basically, people and their representative always wish 
to know whether executive managers have made right 
decisions or not and whether they could maximally 
benefit from available facilities. Do state sectors 
consider total objectives of promoting efficiency and 
effectiveness, continuous improvement of works and 
economy? Performance auditing is a beneficial tool for 
evaluating and improving the systems and directing an 
organization towards its objectives. In our country, vast 
majority of economic resources are being managed by 
the state sector and the quality of management has 
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critical impacts on people’s fate. The managers of this 
sector should be answerable to people and their 
representatives and they should prepare responsibility 
tool based on confirmed information. The nature of the 
state sector demands the obligatory of performance 
auditing in addition to estimating financial statements 
and statement in the framework of the principles and 
standards of financial auditing. Thus, in addition to use 
of specialists’ services, it is necessary for auditors to 
evaluate the quality of management decision in 
different fields and to present their conclusion as well 
as improvement suggestions to improve management 
more and more [Nokhbefallah, Afshin, 2005].  
 However, in a world where human’s 
unlimited wishes stand against limited economic 
resources, the emergence and fall of any phenomenon 
originates from the actual and legal requirements of 
human society. Companies and other economic 
corporations could not continue their life in the free 
market economic environment, where the commercial 
obstacles are continuously removed and firms are 
merged with together and competition becomes more 
tight and cruel, unless they have an ideal level of 
effectiveness in achieving targets, efficiency, economy 
and resources of the optimal management [Saffar, 
2010]. 
 Officials, legislators and citizens need and 
require that information confirming that governmental 
funds are spent in a right manner according to rules. 
People and authors of every country wish to know 
whether state organizations, plans and services have 
achieved the predicted target and whether plans and 
services are controlled economically in organizations. 
The Supreme Audit Court has the authority to answer 
the questions [Sajjadi, Jamei, 2003]. 
The limitation of resources and facilities in one hand 
and medium-term and long-term economical and social 
programs for growth and development on the other 
hand, make it necessary to ensure that the programs 
and activities of Iran's state sector, as the greatest and 
the most effective economical sector, have been 
directed towards determined targets. This makes 
effective, efficient and economical achievement of 
them and as a result the establishing of operational 
auditing would be inevitable. 
1-3 the Necessity of Implementing Operational 
Auditing for Promoting the Productivity of 
Structural Resources 
 The article 218 of the 5th development plan 
of I.R. Iran obliges the implementation of performance 
(operational) auditing. Thus, paying serious attention to 
the perspectives of the establishment of the new 
auditing system especially the productivity of state 
sectors’ structural resources is necessary. According to 
its legal duties, Iran’s Supreme Audit Court has 
officially started the implementation of performance 

auditing system since 2009. The most important 
outcome is the responsibility of the state sectors for 
productivity. The employed measures in the main 
components of performance auditing could have 
significantly impacts on the continuous improvement 
of works as well as the productivity of the structural 
resources of the executor systems. Therefore, it is 
necessary to evaluate the impacts of the 
implementation of performance auditing on state 
sectors' productivity. In addition to measuring the 
productivity of state sectors’ structural recourses, this 
research tries to assess the influence of performance 
auditing on the promotion of this productivity in order 
to prepare necessary structures to deepen the 
implementation of performance auditing. In this way, 
in addition to the productivity promotion of the 
structural resources, the infrastructures of economical 
growth and development of country would be prepared 
as well.  
1-4 Under Evaluation Indices of Organizational and 
Structural Resources (Organizational Climate) 
 1-4-1 no frequent shifts or stability of human 
resource (employees and managers): the stability of 
human resource in organizational positions improves 
works and promotes productivity due to generating no 
confuse as well as more familiarity of workers with the 
allocated duties.  
1-4-2 required time for performing tasks is 
minimized and unnecessary works and bottlenecks 
are eliminated: The more a work is done in a shorter 
time, the more quickly the considered targets are 
achieved resulting in the promotion of productivity. 
1-4-3 the quality of design, performing works and 
realization of qualitative standards: As it was noted 
in previous mentioned researches, performing high 
quality works will increase economy and consequently 
will promote the productivity.  
1-4-4 flexibility in responding to continuous changes 
of works and systems: for organizations, change is a 
way by which they promote productivity and preserver 
their competitive advantage. So, it could be said that 
the change is an inevitable item for the growth of 
organizations and organizations members should adopt 
themselves with changes [Ahadinia, 2005]. 
1-4-5 structurizing economizing and optimization of 
energy consumption: a legal connection is available 
between productivity and correction of consumption 
pattern concepts. Indeed, obtaining a correct 
consumption patter requires proper and optimize use of 
society resources [Mirzaei, 2009]. To this end, the 
optimization of energy consumption is the most 
important change occurring in an organization structure 
which would accompany with outcomes like economic 
growth, increase of Gross National Product (GNP) 
along with reduction of costs [Seghti and others, 1998]. 
Paying attention to the concept of economizing is one 
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of the ways establishing the improvement of 
productivity management cycle in an organization. 
Continuous productivity through economizing would 
not be achieved by mere slogan and proper structures 
should be designed as well. Generally, economizing is 
engaged in an organization through two mechanisms: 
structure building and encouragement:    

- to structurize economizing by considering 
consumption rate in production bonus 
- establishing a good relation between 
consumption and awards 
- establishing a relation between the quality of 
use of materials and rewards 
- paying directly a fracture of the money saved 
due to energy save to employees 
- written encouragement of the save star 
employees 

 
1-4-6 concentrating duties, authorities, operations 
and activities on successful and critical targets: 
generally organizations have no choice to concentrate 
on their important and critical targets to achieve higher 
productivity because they should be answerable about 
the predicted targets. Criticlal targets are those one for 
which an organization is made. 
1-4-7 increasing of renovation, development and 
equipping of information technology: information 
and communication revolution is quickly progressing 
aiming at reforming the financial fundamentals of 
societies [Mutula, S., 2006]. In the age of information 
and communication, information has special value as 
well [Mc, Leod, R., 1998]. To this end, some systems 
should be established in order to generate and manage 
information. Information systems which are a valuable 
resource, promote managers’ and employees’ abilities 
and make the effective realization of organizations 
targets possible, through higher levels of productivity 
[Momeni, 1993]. 
1-4-8 work environment and organizational culture 
should become favorable and clients should be 
respected: Talor Bruce (2005) believes that many 
works could be done to promote productivity. Beyond 
obvious techniques there are methods we could 
improve them. Improvement of organizational culture 
in work groups is one of the most important one. 
Wright/ P. C/ Perrell/ M./ Gloet/ M. (2008) carried out 
a research to evaluate the influence of culture on 
motivating behavior for the promotion of productivity 
in china. The results revealed that the culture 
significantly increases employees’ motives in work 
places and results in productivity improvement. The 
findings of Spence Spence/ Heather K (2002) indicate 
that however, the improvement of work place condition 
has a positive impact on employees and commits them 
to try more to perform their organizational duties. Also, 
the results of Coulson/ Thomas/ C (1993) revealed that 

organizational culture is in relation with productivity 
and is one of the most effective parameters affecting it.   
1-4-9- Establishment of Continuous Improvement 
Strategy in All Affairs: The continuous improvement 
of whole affairs of an organization is the key of 
achieving higher rates of quality and productivity and 
this will not take effect unless by the participation of 
all employees. Suggestion system is the most known 
system attracting the participation of all employees and 
other related individuals and by accurate 
implementation of it the first and the most important 
step in the path of achieving supreme quality and 
productivity is taken [Batman Ghelich, 2009].   
1-4-10 Establishment of Technologic Structures and 
Modern Technologies: employing advanced 
technologies in production process is a very important 
factor in the promotion of productivity. A machine 
which produces goods quicker, more accurate, with 
lower losses and more homogenous is surely a high 
productive machine. Although due to consuming 
capital the denominator of the ratio (as a data) 
increases, which results in the increase of investment 
cost, but the use of technology reduces costs in long 
term and increases the added value of products. The 
match between the employed technology and 
organizational needs however, is one of the items to be 
considered by organizations in the process of selection 
and use of technology. In its real meaning and the 
mentioned dimensions, technologies should be studied 
accurately and be employed coordinately. If a 
technology is considered as a single item in an 
organization and its relation with technologic 
knowledge of employees as well as the technology 
level of that organization is not studied, not only it 
does not increase productivity but also increases costs, 
reduces employees' satisfaction and eventually reduces 
productivity [Nasrollah pour, 2005]. 
 Many researchers have found that 
investment in human capital through making 
technologic changes and its development, significantly 
affects productivity. The theories of Human Capital 
and Economic Growth have been founded on this 
assumption that sturcuturized knowledge and skills in 
human capital, directly increases productivity [Becker, 
G, 1962; Scholtz, T. 1961] and in this way increases 
economic capacities of attracting new technologies 
purposes [Nelson, R; Phelps, E,1966]. New growth 
models know innovation as an important definitive 
factor of productivity. Recently, it has been fully 
verified that a new technology is a factor directing the 
growth of productivity in long term [Coe, D.T., 
Helpman, E. and Hoffmaister,A., 1995]. The 
improvement of production technology reduces the 
production cost per unit product by reducing the price 
of capital equipments as well as decreased need to 
workforce. This means the promotion of productivity. 
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This is why the developed countries and successful 
multinational corporations spend annually enormous 
amounts of moneys for R&D activities to achieve 
superior technologies in order to increase their profits 
by developing their markets [Kargar and Farajpour, 
2009]. Ghalbraith believes that after passing the initial 
obstacles in the way of economic growth, promotion of 
technology is the most important condition of 
development as well as the best way of employing 
invests to achieve the maximum productivity and 
economic efficiency as well as supplying and 
promotion of technology [A group of professors in 
management field, 2001]. 

2- Research Background 
2-1 Organizational and Structural Resources 
(Organizational Climate) 

According to the opinions of scientists and 
experts in the fields of management and organizational 
and industrial psychology (for example, Frech et al, 
1986; Schneider, 1990, Owns and Glanovsky, A.R. 
1991; Denison (1996); Bulden (1992); Strutton-D, 
Toma-A and Pelton-LE,1993; Davis,Keith and 
Newstron, John. W., 1985; Litwin and Stringer, 1968; 
Abdullah Mahlok, 1992, Burns, T., & Stalker, G. M, 
1961; DeMeritt, E.  G. (2005), Jackson. Malik. Pamela, 
J.,(2005); Sofianos, T. J., (2005); Wilson, C. L., 2005; 
Durcikova, A., 2004) this variable plays a significant 
role in organizations especially in productivity. 
Therefore, creating an appropriate organizational 
climate could have significant impact on increasing an 
organization's productivity and efficiency. On the other 
hand, establishment of productivity in an organization 
is a result of optimum and effective use of resources, 
reduction of losses, reduction of cost price, 
improvement of quality and so on which will in turn 
result in organizational growth and development 
[Shanam, 2004]. 

By conducting a research Barari (2004) found 
a relation between organizational climate and the 
productivity of the managers of East Tehran 
municipality. Among the different aspects of 
organizational climate, structure, risk tolerance, 
conflict and responsibility are those organizational 
climate factors predicting productivity. However, 
Mohsen Sheikhi (2007) found a relation between 
organizational climate and the productivity of the 
employees of Tehran Tax Affairs Office and among the 
different aspects of organizational climate, reward 
system, risk tolerance, sincerity, support, principles, 
conflict and identity, predict productivity.  

Rahmati (2005) conducted a research and 
found a relation between organizational climate and the 
productivity of the employees of Tehran education 
offices. Among different components of organizational 
climate, the element of procedures has a significant 
correlation with productivity. Zare (2007) found a 

relation between organizational climate and the 
productivity of the employees of public-educational 
hospitals of Iran Medical Science University. In his 
research with the title of "organizational climate for 
productivity, a promising of organizational 
productivity", Witt L.A. (1985) however, found a 
relation between organizational climate and 
productivity. In the research he used Litwin-Stranger 
organizational climate questionnaire as well.  

Nazem and Parsi (2010) conducted a research 
with the title of "the relation between organizational 
climate and the productivity of Imam Khomeini's 
Relief Committee; presenting a proper management 
model". The statistical population of the research 
consisted of all managers and employees of Imam 
Khomeini's Relief committee who were working in 
Tehran province. According to Morgan table, 154 
managers and an employee per three managers were 
selected by multistage random sampling method (total 
number of employees is 420). Research tools were  
Litwin, G. H., and Stringer, Robert A., (1968) 
organizational climate and Smith, JR. Et al (1988) 
productivity questionnaires. The results of multivariate 
regression revealed that there is a relation between 
organizational climate and managers' productivity.  
 Farajpour (2010), concentrated on the 
structural factors of organizations and investigated and 
analyzed double ambition double endeavor role in the 
improvement of organizational productivity. In his 
opinion, there is a direct relation between productivity, 
coordination, accurate division of labor, correct 
classification of duties and appropriate organizational 
structure. On the other hand, he believes that 
delegation of power, time management, distinguishing 
between activities, compatibility of personal capacities 
with job features, establishing motivation systems and 
making infrastructures for team works are six strategic 
ways for improving productivity via double ambition, 
double endeavor. 

A positive relation was derived between 
organizational culture and employees' productivity in 
the study of Nasiripour et al (2007). The study of 
Seyyed Ameri (2008) confirmed however, a positive 
significant relation between organizational culture & 
its components and managers' productivity. In another 
study Alvani and Ghasemi (2000), showed that there is 
a positive significant relation between the quality of 
work life and human resource productivity. Sabokroo 
et al (2010) have presented an article with the title of 
"productivity of insurance companies' employees 
thanks to their emotional intelligent as well as the 
quality of work life." They showed that there is a 
positive significant correlation between the quality of 
work life and its dimensions and employees' 
productivity. A significant co directionality was seen 
between many researches including the studies of the 
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following researches: Shikdar, A & Aa Sawaqed, NM 
2003, Gordom, J 1993, Fatemi, N 2002, Lee, Plits and 
Tangen, S. 2005. 

Bordbar et al (2009) carried out a research with 
the title of "investigating the relation between 
organizational culture and human resource productivity 
in insurance industry." It is a descriptive correlation 
research in which data was collected by desk-field 
method. The results of this study indicate that there is a 
positive significant relation between organizational 
culture and the productivity of the companies' manager 
as well as between creativity, support, integrity, 
control, identity, reward system, conflict tolerance, 
communication models and productivity. Talor (2005), 
states that so many works could be done for the 
promotion of productivity. Beyond apparent techniques 
there are methods which could be improved in order to 
obtain more productivity. Organizational culture in 
work groups is one of the most important items. The 
studies and researches of Hersy/ P./ Blanchard/ K 
(1983), show that a powerful organizational culture 
increases employees' organizational commitment and 
coordinates employees' objectives and organizational 
ones.  This is an effective factor in the promotion of 
productivity. 

The researches of Hersy/ P./ Blanchard/ K 
(1983), indicate that a strong culture creates a better 
sense in employees and causes them to do their duties 
better. Also, such a culture promotes the organizational 
commitment of employees and coordinates employees' 
objectives and organizational ones. This is an 
important factor promoting productivity. In their 
studies in China, Wright P, Perrell ,Gloet M (2008) 
however, investigated the role of organizational culture 
components in the promotion of employees’ motivation 
as well as effective improvement of productivity. 
Robbins S. (1995) believes that as the members of an 
organization more understand the principle values and 
show more commitment to them, the organization 
would have more powerful culture.  

In a study on the recognition and comparison of 
the promotion of human resource's productivity carried 
out in Medical Faculty and Health and Sanitary 
Services of Semnan, Alaolmaleki et al (2002) 
conducted a descriptive-inferential study on 200 
employees of financial-official departments and 
recognized the role of monetary factors of motivations, 
training and organizational structure on the promotion 
of productivity. The influence of organizational 
structure on the improvement of productivity has been 
found by the study of Henry et al (2006) as well. 
According to the visions of the managers working in 
different levels of the selected hospitals of the Faculty 
of Medical Science of Mazandaran, the variables of 
organizational culture and medical equipments have 
great influence on the productivity of hospitals. 

Mahmoudzadeh and Asadi (2005) investigated 
the impacts of information and communication 
technology on the productivity growth of workforce in 
Iran economy using the time series data of 2005 and 
typical minimum square root and concluded that the 
productivity of workforce in Iran economy is mostly 
affected by the total productivity as well as non 
information and communication technology based 
capitals. The impacts of human capital as well as 
information and communication technology on 
workforce productivity are positive and significant. In 
a study carried out to investigate the impacts of 
information and communication technology on the 
growth of workforce productivity in Iran economy, it 
was concluded that the capital of information and 
communication technology as well as human capital 
have positive impacts on workforce productivity in Iran 
economy [Mahmoudzadeh and Asadi 2007]. According 
to the researches of Kim J. (2001), information and 
communication technology have positive and 
significant impacts on workforce productivity.  

Ansari Ranani and Sabzi Aliabadi (2009) carried 
out a research  with the title of "ranking effective 
organizational factors in the promotion of workforce 
productivity in small industries" and concluded that : 1) 
there is a significant difference between organizational 
factors including the improvement of life quality, 
employees' empowerment and motivation for 
promoting workforce productivity, 2) there is a 
significant difference between effective factors of work 
life quality including administration method, 
engineering of human factors and communication with 
employees in the promotion of workforce productivity, 
3) there is a significant difference between sufficient 
and available resources, context for the emergence of 
creativity, employees training and employees 
participation in the promotion of workforce 
productivity and 4) there is a significant difference 
between feedback, work essence, performance 
evaluation and employees' needs in the promotion of 
workforce productivity.  

The only method for eliminating superfluouse 
until obtaining a productive and high quality 
production system is nothing but continuous 
improvement with the participation of whole 
employees in executing this system. This reality is 
apparent in the descriptions of Robinson and Schroeder 
(2004) [Batman Ghelich, 2009]. 

Jacobs, B., Nahuis, R., & Tang, P.J.G. (2000), 
analyzed in a paper the technological changes across 
the economical sectors of Netherlands. Their results 
show that R&D variables have positive impacts on the 
promotion of productivity and R&D based growth 
theories describe growth process better than human 
capital based ones.  
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Vaziri et al (2009) carried out a research with the 
title of "cognition and ranking of effective parameters 
in human resource productivity (a case study: 
employees of education organization of Hormozghan 
Province) using MADM method. The research was a 
descriptive-survey one and data was collected by desk-
field method. The results of employing MADM 
methods like TOPSIS indicate that among the 
mentioned factors, structural/managerial parameters 
(no discrimination and organizational justice, existence 
of participative management system, establishment of a 
proper suggestion system and establishment of a proper 
performance based payment system) are respectively 
the most effective factors in the promotion of human 
resource productivity between the employees of the 
education organization of Hormozghan Province.   

Next, the components of occupational parameters 
were ranked. The results indicate that the quality of 
work life has the maximum impact on human resource 
productivity compared with other occupational 
parameters. Among the components of physical and 
psychological parameters, mental health at work, 
existence of supportive atmosphere between employees 
in an organization and effective and update equipments 
are the most important factors affecting the 
productivity of the employees of the education 
organization of Hormozghan Province. Among the 
components of personal factors, mental and physical 
health of employees was the most effective parameters 
in the promotion of human resource productivity. 
Finally, the components of the factors of cooperation 
and sincerity were ranked. Being respected at work has 
the maximum influence on human resource 
productivity compared with other components in this 
category and the second rank belongs to creative 
communication of managers with employees. 
2-2 Performance Auditing 
 In his M.A. thesis Ahmad Dehghan Naiieri 
(2005), (the student of industry engineering of Islamic 
Azad University of Najafabad) investigated the impact 
of interaction between value engineering and 
performance auditing on constructive plans 
productivity. In this research, the impact of the 
implementation of value engineering on facilitating the 
implementation of performance auditing and vice 
versa, as a tool ensuring the implementation of the 
suggestions of value engineering, was evaluated. He 
collected required hypotheses and questionnaires out of 
the opinions of consultants, contractors, and authorities 
and so on and in addition to approving the hypotheses 
(the interaction of value engineering and performance 
auditing in the productivity of constructive plans), he 
eventually proposed methods for improving value 
management and cost reduction.  
 Palyt (2003) studied operational auditing 
methods in five top auditing corporations in Finland, 

France, Netherlands, Switzerlan and England. The 
purpose of the study was to explain the strategic and 
important selections of the corporations. The 
concentration of the researcher was on the employed 
methods, application criteria, operational auditors' 
skills and operational audit reports. He found that the 
role of operational auditing is not only beyond 
observing the internal and external rules and 
legislations but also plays the role of management 
consultant in progressing works [Dahanayaki, 2007]. 
 A research was carried out by jooypa (2010) 
with the title of "the pathology of the implementation 
of performance auditing by Iran's Supreme Audit Court 
and offering improvement suggestions". He recognized 
that the following factors are respectively the most 
important obstacles in the implementation of 
performance auditing by the court: untrained and 
insufficient skilled auditors of the court, inappropriate 
budget system, lack of proper measures for 
investigating the performance of executive systems, 
unclear responses f executive managers to the court 
auditors, inappropriate system of collecting and 
maintaining data and financial-operational information 
and lack of legal authority (in the law related to the 
court) for executing performance auditing. 
3- Research Hypotheses: 
 Basd on studies background as well as 
exploratory studies, basic questions of this research 
could be referred as follows: 
 Performance auditing leads to a profitable, 
efficient and effective use of structural and 
organizational resources (organizational climate) of 
state sectors.  
 Profitable, effective and efficient use of 
structural and organizational resources 
(organizational climate) of state sectors promotes 
productivity. 
 Performance auditing promotes the 
productivity of state sectors’ structural and 
organizational resources (organizational climate).  

4- Research Methodology 
 The subject of this research is the evaluation 
of the impacts of the implementation of performance 
auditing on the promotion of the productivity of state 
sectors’ structural and organizational resources 
(organizational climate). Performance auditing 
provides managers with a tool by which they identify 
problems and eliminate bottlenecks and it has no 
criticism and caviling vision at all. Its purpose is not to 
criticize the current functions. Instead, it checks current 
functions by the cooperation of managers and 
employees and prepares a program for functiuons 
progressing purposes. Therefore, in order to extract 
more results from performance auditing it should be 
considered as a revisionary program for economy 
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which makes current functions more efficient [Reid, 
Milke, 2005]. 
 This research is about to present to some 
extent the theoretical fundamentals of performance 
auditing and the productivity of state sectors’ structural 
and organizational resources (organizational climate). 
Then, it states and investigates the factors which could 
promote the productivity of structural resources in state 
sectors provided that performance auditing is 
implemented accurately. To know connoisseurs' 
visions, this research uses questionnaire for data 
collection purposes.  

4-1 Research Method in Collecting Information and 
Data: the research is a descriptive-analytical research in 
terms of conclusion and is a survey research in terms of 
research design and the questionnaire is the survey tool 
of it. In terms of study method it is an inductive-
analogical research as well. In other words, the 
hypotheses of the research have been made based on 
inductive arguments and analogical data collection. To 
approve or reject the hypotheses, required data were 
collected from selected samples through questionnaires 
and the hypotheses were approved or rejected by 
analyzing the obtained information.  
 On the other hand, it is a correlation 
research. This method is about to evaluate the effects 
of the changes of one or more factors in one or more 
other factors [Khalatbari, 2008]. In this research, 
researcher selects some predictor variables without 
manipulating them and evaluates the relation of the 
selected predictor variables and the index variable and 
tries to define the relationship between the former and 
the latter. Therefore, in this research in which 
researcher has evaluated the relationship between 
performance auditing components and the productivity 
of state sectors’ structural and organizational resources 
(organizational climate), the selected approach is 
appropriate.  
 It is an applied research objictively which is 
classified in the group of case studies in terms of 
investigation type. To collect information for 
theoretical studies and the research history, desk 
method, valid articles, journals and sites were used. To 
collect data for approving or rejecting the hypotheses 
tests, field study and five-point likert scale 
questionnaire were used. Following the distribution of 
the five-point likert scale questionnaire between the 
members of statistical population and collecting the 
answers, the obtained data was classified and 
summarized and their validity were examined. Then, 
statistical analysis was applied on the data and the final 
results were compared and discussed with the findings 
of previous studies.  

4-2- Research Scope 

 The time scope of the research is the duration 
of data collection which was between January, 
2012 and July, 2012. 
 Research location is the offices of Iran's 
Supreme Audit Court in Tehran and other 
Provinces. 
 The subject of the research is the investigation 
of the impacts of performance auditing 
components on the promotion of the productivity 
of state sectors’ structural resources.  

5- Statistical Population and Research Sample 
5-1 Statistical Population of Research 

The statistical population of the research consists 
of all managers, assistances, auditors, experts and 
connoisseurs of Iran's Supreme Audit Court across 31 
provinces as well as the central committee of Iran's 
Supreme Audit Court. A total of 2000 individuals were 
selected through a method which would be explained 
later. The statistical population of the research consists 
of those individuals who work in auditing, inspection 
and administration fields with the university field of 
accounting, economy, law, civil engineering and IT 
and so on who continuously deal with professional 
legislations and rules, standards and so on. For the 
following reason, the Supreme Audit Court was 
selected as the statistical population:   

- Iran's Supreme Audit Court, as the 
administrative arm of Iran Islamic parliament, 
directly deals with financial and operational 
activities of the state sectors and it is aware of 
the situation of executive systems. 

- Initially, it was the Supreme Audit Court that 
implemented performance auditing as a modern 
auditing system and it increasingly became more 
applicable so that most of the reports of 
performance auditing in previous years have 
been/are being executed. For this reason, it is 
more familiar with and is very professional in 
the system compared with other units involving 
state auditing especially performance auditing.   

- In the Supreme Audit Court, research activities 
and subjects are prepared more easily and more 
professionally under the administration of 
education and approval of the committee of 
preparing standards and instructions. Therefore, 
such researches benefit from high technical and 
expertise advantages as well as scientific-
research level. 

- The vast majority of scientific-research activities 
which are done over the Supreme Audit Court 
are implemented in national level due to the 
higher supportive role of the organization and 
releasing required information and even 
presenting them to the considered researcher in 
some cases. Of course, it is possible only for the 
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Nt2pq 

auditors and other responsible people of the 
court.  

5-2 Statistical Sample of Research 
5-2-1 sampling and the moethof of determining 
sample volume: this research used multistage clustered 
as well as random sampling methods. Data was 
collected from the statistical population by sampling via 
Cochran’s formula [Ventiling, Tim, 1997]. The 
different sub sections of the research were determined 
and in each section, considered sample was selected 
using Krejcie and Morgan table. Obviously, the number 
of the samples of each sub section was proportional 
with the total members of that sub section. In the 
definition of sample volume, since analyzing small 
sample groups could result in instable and misleading 
solutions, a relatively large sample volume with a total 
number of 357 persons who were selected randomly 
was considered. To calculate the required number of 
individuals who could be representative of society, 
Cochran’s formula (relation 1) was used as follows:  
 Allowable error  5  % = d   confidence level  95  ) %

96(/1   = t 
N=  ــــــــــــ   
 
Sample volume   = n  ، Statistical population    = N  
،existence of feature   = p   ،  

non existence of feature statistics =q  
 

 
 
5-2-2 Descriptive Features of Statistical Sample: 
Among selected 357 individuals, 329 people were 
auditors and 28 were specialists. 310 of them were male 

and 47 of them were female. Also, educational level of 
them was as follows: 10 people Junior College, 251 
B.S, 91 M.A and 5 PhD. The average of their 
experience background was 15 years ranged from 1 to 
more than 30.  

6- Data Collection and Measurement Tool, 
Validity and Reliability of the Tool 

       In this research data was collected through a 
researcher-made questionnaire. In making the 
questionnaire, valid standard questionnaires were used 
and their questions and items which were proportional 
with the hypotheses of the research were used as well. 
To evaluate and analyze the variables of the research, 
which were discussed in the research literature section, 
and finally to measure the components and indices of 
performance auditing and structural resource 
productivity, two questionnaires were prepared; one for 
performance auditing, and the other for the productivity 
of state sectors’ structural resources. A total of 357 
questionnaires were distributed between the supreme 
audit court auditors. After validation of validity and 
reliability, the questionnaires were introduced to the 
research statistical sample.  

Likert scale was used to measure data [Ganji, 
1001] in the meaning that by this scale qualitative 
features are converted to quantitative ones in order let 
statistical analysis be done based on the obtained 
quantitative features. To do this, at first a number is 
allocated to each item of the questionnaires according to 
table 1. After collecting the questionnaires the scores of 
each questionnaire are calculated. Then, statistical 
analysis be done and the result is derived.  
 

 
Table 1 questionnaires items numerical values 

Very 
High 

High  Moderate  Low  very 
low  

Question 
No.  

Questionnaire Name  

5  4  2  2  1  1-10  impacts of performance auditing on organizational climate micro indices (b1)  
5  4  3  2  1  1-10  Impact of organizational climate micro indices on productivity (b2)   

  
7- Data Analysis 

        When data was collected, it was analyzed by SPSS ver. 18. At first data was coded and introduced to the soft 
ware. Then, it was analyzed by two descriptive and inferential methods in three separate parts. In parts 1 and 2, to 
describe the opinions of the statistical sample about the questions, frequency distribution, percentage, average and 
variance tables were used. The procedure was carried out in two significance levels of p-value. (sig.=0 to sig.=0.05). 
In the third part, the research hypotheses were examined based on the results obtained from studying the questions 
using exploratory statistics and ANOVA test. Path analysis was carried out by multivariate regression test and curves 
were drawn in Excel.  
7-1 Descriptive Analysis of Data 
        In the process of investigating the research questions, descriptive statistics were used to prepare statistical 
frequency distribution tables (tables and graphs representing the frequency distribution of the statistical population) 
and to estimate the central indices, arithmetic mean, dispersion indices, and standard deviation and so on were 
employed. The descriptive statistics of the research including average, mean, maximum, minimum and standard 
deviation of data have been calculated and shown in table 2. The values only represent a general view of the 
distribution status of data. The descriptive indices indicate mean, variance and standard deviation of age, experience 
background, frequency and frequency percentage of males and females and their graduation status as well as the 

D2(n-1)+t2pq 
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frequency and frequency percentage of the items of each question which have been replied. In this section, 
demographic features are described using the tables. Tables are from the most important tools for measuring the data 
of a human-social research. The ultimate purpose of tables is to make quantitative and measurable data and show an 
accurate image of data as much as possible..  
 
Table2 frequency distribution of responders in terms of central indices 

central indices  gender  age  marital status  education level  position  background  Employment  
Valid N 

  
349 352 342 354 329 347  344 

Missing 8 5 15 3 28  10 13 
Median 1.00 2.00 2.00 3.00 3.00 3.00 4.00 
Mode 1 2 2 3 3 3 4 

  
7-2 Exploratory Analysis of Data 
7-2-1 Examination of Research Hypotheses  
7-2-1-1 Hypothesis No. (1): 
There is a significant relation between the 
implementation of performance auditing and the 
improvement & development of state sectors’ 
structural and organizational resources 
(organizational climate): 
 The independent variable i.e. the 
implementation of performance auditing has been 
designed in interval scale. However, the subsidiary 

dependent variable (mediator or meditating variable), 
i.e. state sectors’ structural and organizational 
resources has been measured in interval scale as well. 
Therefore, Pearson statistical technique was used to 
examine the hypothesis. Statistical hypotheses are 
written as follows: H:P=0 hypothesis 0 and H:P>0 
hypothesis 1. The hypothesis 0 assumes that there is no 
relation between the implementation of performance 
auditing and the improvement of state sectors’ 
structural and organizational resources of while the 
other hypothesis assumes a relation.  

 
Table 3 Examination of Hypothesis No. 1  

Variable  Mean Standard Deviation Pearson Coefficient Sig.  
implementation of performance auditing  3.69  0.655 0.583  0.000  

improvement of structural & organizational resources 3.78  0.619  

Table (3-1): Descriptive Statistics  

variables Mean Std. Deviation N 

structural resources  3.78 .619 357 
performance auditing  3.69 .655 357 

Table (3-2): Correlations 

variables  Correlation  structural resources performance auditing  

structural 
resources 

 Pearson Correlation 1 .583** 

 Sig. (2-tailed)  .000 

 N 357 357 

performance 
auditing  

 Pearson Correlation .583** 1 

 Sig. (2-tailed) .000  

 N 357 357 

Model Summary   Table (3-3):  

Model R R Square Adjusted R Square Std. Error of the 
Estimate 

 1 .924a .854 .854 .255 

 
Table (3-4): ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 134.588 1 134.588 2075.094 .000a 

Residual 23.025 355 .065   

Total 157.613 356    

Table (3-5): Coefficientsa 

Model Unstandardized Coefficients Standardized Coefficients T Sig. 

B Std. Error Beta 

1 (Constant) .231 .077  3.001 .003 

performance auditing .938 .021 .924 45.553 .000 

  
 In the above tables Pearson statistical 
technique is employed to examine that whether 

relationship between the implementation of 
performance auditing and effective and efficient use 
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of state sectors’ structural and organizational 
resources is significant. According to the results, the 
mean value of the improvement of state sectors’ 
structural and organizational resources is (3.78) while 
the mean value of the implementation of performance 
auditing is (3.69). Pearson coefficient is derived 
(r=0.583) indicating a high correlation between the 
variables. The coefficient is a positive number with 
direct orientation implying that as the implementation 

rate of performance auditing increase, the 
improvement rate of state sectors’ structural and 
organizational resources increases as well. Since the 
level of significance is sig=0.000 which is below 
0.05, the relation is confirmed with 99% confidence. 
Thus, the hypothesis No. 0 is rejected. According to 
tables 3-1 to 5, path equation for confirming the 
hypothesis is as follows: 
 

Model No. 1: the model of the hypothesis (1) 
   

+ .098 )performance auditing( =  .231 + .938 x )improvement index of structural resources   (α1V1 
  

                                                                                                           0.924     
 
 

 
Fig. 1 path analysis for the hypothesis No. 1 

The results of this hypothesis  could be used in future studies by researchers. 
  

7-2-1-2  Hypothesis No. 2 
There is a significant relation between 
improvement and development of structural and 
organizational resources (organizational climate) 
and the productivity of state sectors: 
 The independent variable of the improvement 
and development of structural and organizational 
resources has been designed in interval scale. Also, the 
dependent variable of the productivity of state sectors 
has been measured in interval scale as well. Therefore, 

Pearson statistical technique has been used to examine 
the hypothesis. Statistical hypotheses are written as 
follows, respectively: H:P=0 hypothesis 0 and H:P>0 
hypothesis 1 
 In the hypothesis No. 0 it is assumed that 
there is no relation between improvement & 
development of structural and organizational resources 
and productivity of state sectors while the other 
hypothesis assumes a relation. 

 
Table 4: Examination of hypothesis No. 2 

Variable  mean standard deviation Pearson coefficient Sig.  
improvement & development of 

organizational and structural resources 
3.69  0.665  0.581 0.000  

productivity of state sectors  3.9 0.567  
 
Table (4-1): Descriptive Statistics 

 Mean Std. Deviation N 

Productivity of state sectors  3.90 .567 357 
Structural & organizational resources  3.69 .665 357 

 
Table (4-2): Correlations 

 
Productivity of state 

sectors  
Structural & organizational 

resources  

Productivity of state sectors  
  

Pearson Correlation 1 .581** 

Sig. (2-tailed)  .000 

N 357 357 

Structural & organizational resources  Pearson Correlation .581** 1 

Sig. (2-tailed) .000  

N 357 357 

  

 According to the above tables, to examine 
that whether the relation between the improvement 
and development of structural & organizational 
resources and the productivity of state sectors is 

significant, Pearson statistical technique is employed. 
According to the results of the tables, the mean value 
of the improvement and development of structural and 
organizational resources is (3.69) while the mean 

Impleme

ntation 

Improvement 

and 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

4525 
  

value of the productivity of state sectors is (3.9). Also, 
the value of Pearson coefficient is derived (r=0.581) 
implying a high correlation between the mentioned 
variables. This is a positive variable with direct 
orientation indicating that as the productivity of state 

sectors increases the improvement and development of 
structural and organizational resources increases as 
well. Since the significance level is (sig.=0.000) which 
is below 0.05, the relation is confirmed with 99% 
confidence. So, the hypothesis No. 0 is rejected.  

 
   

                                                                                                         00028.    
  

 
Fig. 2: path analysis of the hypothesis No.2 

 
The obtained results agree with the results of 
French et al (1986). Schneider (1990), Ownes and 
Glanovsky, A. R (1991), Denison (1996), Bulden 
(1992), Strutton-D, Toma-A, and Pelton-LE, (1993), 
Davis, Keith and Newstrom, John W. (1985), Litwin 
and Stringer (1968), Abdullah, Mahlok, (1992), Burns, 
T., & Stalker, G. M (1961),  DeMeritt, E. G. (2005), 
Jackson. Malik. Pamela, J. (2005), Sofianos, T. J. 
(2005), Wilson, C. L. (2005), Durcikova, A. (2004), 
Shahnam (2004), Barari (2005), Mohsen Sheikhi 
(2007), Rahmati 92005), Witt, L.A (1985), Zare 
(2007), Nazem and Parsi (2010), Farajpour (2010), 
Nasiripour et al (2007), SeyyeD Ameri (2008), Alvani 
and Ghasemi (2000), Sabokroo et al (2010), Shikdar, 
A & Aa Sawaqed, NM (2003),  Gordom, J (1993), 
Fatemi, N (2002), Lee, Politz and Tangan (2005), 
Bordbar et al (2009), Taylor (2005), Hersy/ P./ 
Blanchard/ K (1983), Wright P, Perrell ,Gloet M 
(2008), Robbins S (1995), alaolmaleki et al (2002), 

Henry et al (2006), Maleki et al (2005), Mahmoodzade 
and Asadi (2007), Kim J, (2001), Ansari Renani and 
sabzi Aliabadi (2009), Robinson and Schroeder 
(2004), Jacobs, B., Nahuis, R., & Tang, P.J.G (2000), 
Vaziri et al (2009) and many other researches.  
7-2-1-3- Hypothesis No. 3: Research Subject 
There is a significant relation between performance 
auditing components and the promotion of the 
productivity of state sectors’ structural and 
organizational resources (organizational climate). 
 The independent variable of performance 
auditing has been designed in interval scale and the 
dependent variable of the productivity of state sectors’ 
structural and organizational resources has been 
measured in interval scale as well. Therefore, path 
analysis technique is employed as per the following 
table: 
 

 
Table 5- path analysis of hypothesis No. (3) 

Total effect  Indirect effect  Direct effect Variable name  
0.0002  0.924 *0.00028   Implementation of performance auditing-

organizational and structural resources productivity  

 
 

  
                                                                                         0.0002  

                                                                             
 

Fig. 3 path analysis of hypothesis No. 3 
 

          According to the data shown in table 5, after 
calculating the direct and indirect effects of 
independent variables on the productivity of structural 
and organizational resources, it was concluded that by 
considering all direct and indirect paths the 
implementation of performance auditing has an 
increasing influence on the productivity of state 
sectors’ structural and organizational resources. This 
means that wherever the performance auditing has 
been implemented more, the productivity of state 
sectors’ structural and organizational resources o has 

been increased as well; of course, the increased 
amount was negligib. 

Conclusion 
Based on the results obtained form the 

hypotheses 1 to 3, the following items could be 
concluded: 
1) The implementation of performance auditing 
improves state sectors’ structural and organizational 
resources (organizational climate). 
2) The improvement and development of structural 
and organizational resources (organizational climate) 
promotes productivity in state sectors. 

Improvement and 

development of 

structural & 

Productivity of 

state sectors 

Impleme

ntation 

Productivity of 

the structural 

and 
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3) The implementation of performance auditing 
promotes the productivity of state sectors’ structural 
and organizational resources (organizational climate)  

8- Research Suggestions 
The following suggestions are presented based on the 
results of the research: 

 It is suggested to use other variables besides 
the employed variables to measure productive 
management systems in order to let the 
influence of performance auditing on them be 
estimated. 

 It is suggested to repeat this research in 
another statistical population in order the 
obtained results be analyzed and compared 
with the current results.  

9- Research Limitations 
        The conducting of the research could face with 
the following limitations regarding its dimensions and 
due to the fact that it is a national research: 

 Since there was no global standard 
questionnaire for productivity and 
performance auditing fields, recognition of 
elements especially productivity indices took 
many time and reduced the speed of the 
research.  

 Since it was a national research carried out 
across Iran, the process of collecting 
questionnaires proceeds very slowly and 
imposed great costs.  

10- Implications for Future Researches 
 It is suggested that another research be 

carried out about the impacts of performance 
auditing on the profitability and productivity 
of the companies listed in TSE. 

 It is suggested that in future researches, 
researches concentrate on the quality of the 
implementation of performance auditing and 
its relation with state auditing standards. 

 It is suggested that future researches consider 
the impacts of implementing compliance 
audit on the promotion of the answerability of 
state sectors. 
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Abstract: Background: AML blasts of different FAB subsets express specific chemokines and chemokine receptors 
depending on their degree of maturation which might account for some aspects in their pattern of extramedullary 
invasion (EMI) and accumulation of leukemic cells. Objectives: We aimed to define the pattern of chemokine MCP-
1 and chemokine receptors CXCR4 and CCR2 expression by AML blasts in two AML FAB subgroups, myeloid 
M0/M1/ M2 and monocytic M4/M5 groups to determine their impact on tumor load and EMI. Patients and 
Methods: The study was performed on 50 de novo AML patients. Expression of CXCR4 and CCR2 was measured 
by flow cytometry while MCP-1 expression was detected by reverse transcriptase polymerase chain reaction (RT-
PCR). Results: Median TLC was 65.6 x 109/L in MCP1 positive patients versus 37.2 x 109/L in MCP1 negative 
cases (p = 0.07). MCP1 was positive in 14/20 (70%) patients with EMI versus 6/20 (30%) patients only without EMI 
(p = 0.05). CXCR4 was positive in most AML patients (38/50, 76%) with no significant difference between AML 
FAB subgroups (p =0.9). However, median CXCR4 percent positivity by flow cytometry was 79% (0.3-98) in the 
M4/M5 group versus 57.5% (1.9-89) in the M0/M1/ M2 (p = 0.08). CXCR4 was positive in 35/43 patients (81%) 
with hypercellular bone marrow (BM) at diagnosis (p =0.02). CCR2 positivity was higher in M4/M5 group (8/21, 
38%) than M0/M1/M2 group (2/29, 7%) (p =0.006). Meanwhile, MCP-1 expression was positive in 20/48 (41.7%) of 
our AML cohort and was insignificantly higher in M4/M5 group (10/21, 48%) than M0/M1/M2 group (10/29, 34%) 
(p =0.2). Regarding EMI, lymphadenopathy was found in 90% of patients in M4/M5 group versus 30% in  
M0/M1/M2 group (p =0.001). Conclusion: Data suggest that MCP-1 and CXCR4 have major impact on tumor load 
in AML at time of diagnosis. In addition, MCP1 have a striking role in EMI irrespective of the FAB subtype. Its 
ligand CCR2 seems to be restricted to monocytic group (M4/M5) which showed significant lymphadenopathy when 
compared to M0/M1/M2 group.    
 [Magda M. Assem, Yasser H.  ElNahass, Nahla M. Elsharkawy, Heba N. Raslan, Fatma A. Elrefaey and Yomna M. 
Elmeligui . Expression of the Chemokine MCP-1 and Chemokine Receptors CXCR4 and CCR2 in Egyptian 
Acute Myeloid Leukemia Patients. Life Sci J 2012;9(4):4529-4535]. (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 679 
 
Keywords: AML, CXCR4, CCR2, MCP-1, Extramedullary invasion. 
 
1. Introduction 

AML is an aggressive disease characterized by 
accumulation of immature malignant cells in the bone 
marrow (BM) which may later invade the blood stream 
and localize in extramedullary sites [1]. The 5 years 
overall survival (OS) for patients less than 60 years of age 
receiving the most intensive conventional chemotherapy 
is less than 50% [2]. AML is considered a very 
heterogenous disorder, and the recently published WHO 
classification was therefore based on a combination of 
clinical history, morphology, cytogenetic and molecular 
abnormalities [3]. 
 The mechanisms regulating the trafficking of 
leukemic myeloid blasts are still poorly understood. 
Chemokines are a family of soluble proteins that are 
involved in wide range of biological processes with 
relevance for hematological malignancies including 
cell trafficking, regulation of cell proliferation and 
apoptosis, immunoregulation, normal hematopoiesis 
and angiogenesis [4]. A substantial evidence of AML 

blasts migration requires the sequential engagement 
of specific cytokines and their receptors [1]. 
Monocyte chemoattractant protein (MCP1) and its 
ligand CCR2 are chemokines that could be involved 
in this process [1, 5]. The local chemokine network in 
human AML is probably further modulated by the 
hypoxic BM microenvironment and the local release 
of chemokines by non leukemic BM stromal cells [6].  
The accumulation of malignant cells can be indeed 
favored by the production of chemokines by tumor 
cells themselves and/or surrounding non-tumoral cells 
[7]. Furthermore, CXCR4 expression was widely 
described and proved to have a prognostic impact in AML 
[8]. 

In this study, we aimed to define the pattern 
of chemokine (MCP-1) and chemokine receptors 
(CXCR4 and CCR2) expression by AML blasts in 
two AML FAB subgroups, myeloid M0/M1/ M2 
group and monocytic M4/M5 group.  Chemokines 
expression was correlated to tumor load manifested 
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by high total leucocytic count (TLC), degree of bone 
marrow cellularity and infiltration by blasts and 
extramedullary invasion (EMI) as represented by 
organomegally and lymphadenopathy. 
2. Patients and Methods 

The present study was carried in the Clinical 
Pathology Department, National Cancer Institute 
(NCI), Cairo University during the period between 
July 2007 and December 2009. 
Patients: Fifty de novo AML patients (28 males and 
22 females) presented to the Hemato-Oncology 
department prior to any treatment.  Patients were 
evaluated for expression of CXCR4 and CCR2 by 
flow cytometry and for expression of MCP-1 by RT-
PCR. Written informed consent was obtained from 
every patient. Study was carried after approval of the 
institutional review board according to declaration of 
Helsinki.  

All patients were subjected to complete 
history and physical examination with particular 
attention to age, gender, presenting symptoms, 
performance status, presence of fever, signs of 
infections, bleeding manifestations, hepatomegaly, 
splenomegaly, lymphadenopathy and symptoms of 
central nervous system (CNS) infiltration (headache, 
vomiting, blurring of vision). Tumor load was defined 
as high TLC at diagnosis, degree of bone marrow 
(BM) infiltration (cellularity and bone marrow blast 
% at diagnosis) and EMI in spleen, lymph nodes 
(LN), gum, CSF and skin [9]. Hepatomegaly as a 
parameter of EMI was excluded due to the high 
incidence of bilharziasis and viral hepatitis in Egypt. 
Methods: Laboratory investigations done included 
complete blood count (CBC) with TLC, blasts 
percentage, hemoglobin level and platelet count. 
Biochemical analysis included serum urea, creatinine, 
uric acid, liver profile [serum bilirubin, alkaline 
phosphatase, AST, ALT, serum albumin], fasting 
blood sugar and 2 hrs postprandial and serum LDH. 
Bone marrow aspirate smears were examined for 
assessment of cellularity and blasts percentage. 
Cytochemistry (myeloperoxidase [or Suddan Black] 
supplemented by Periodic acid shiff, acid 
phosphatase, specific esterase and non-specific 
esterase) were performed whenever necessary. All 
patients were classified according to the French-
American-British [FAB] classification. 
CSF examination was performed to patients with 
symptoms of CNS involvement, AML M4 and M5 
and patients with TLC >100x 109/L. 
Immunophenorypic analysis on peripheral blood 
(PB) or BM blasts was performed at diagnosis using 
multicolor flow cytometry (Coulter Epics, XL, 
Hialeh) [10]. A wide panel of FITC (flourescein)  or 
PE (phycoerythrin)  conjugated monoclonal 
antibodies (MoAb) was used including pan leucocytic 

marker (CD45), myeloid markers (MPO, CD33, 
CD13, and CD14), B-lymphoid markers (CD 19, CD 
10, and CD22), T-lymphoid markers (CD3, CD4, 
CD5, CD7, and CD8), stem cell marker CD34 and 
HLA-DR in addition to anti CXCR4 Mo Ab, FITC 
(DAKO)  and  anti CCR2  PE (R & D systems). 
Detection of surface markers: The whole blood 
staining method was performed.  In short, 10 ul 
labeled MoAb was added to 100 ul blood, incubated 
in the dark for 20 minutes then processed by Q 
system (coulter Corp, Hialeh, Fl) where immunoprep 
reagent A for lysing, B as stabilizer and C as fixative 
were consecutively added. 
Detection of intracellular markers: Hundred ul of 
whole blood was lysed using lysis solution (Becton 
and Dickenson) for 10 minutes. Cells were washed 
once and resuspended in 1 ml PBS. A mixture of 500 
ul 4% paraformaldehyde as fixative, 500 ul PBS and 
5 ul tween 20 as detergent was added to the cells and 
incubated or 10 min. The cells were washed and 10 ul 
Mo Ab was added and incubated for 3 min at 4ºC. 
Cells were washed, suspended in 500ul PBS and 
analyzed.  
Interpretation: Any antigen was considered positive 
when ≥ 20% of blast cells were stained above the 
negative control except for CD34, MPO and CD10 
where ≥ 10% was considered positive [8]. Cell 
surface expression of CXCR4 and CCR2 was 
considered positive above 20%.  
MCP-1 detection by RT-PCR: 
RNA Extraction: Total RNA was extracted from 300 
ul PB or BM samples using a salting out procedure 
(Purescript, Gentra, Minneapolis, MN, USA) 
according to manufacturer's instructions. Samples 
were stored at -70°c till used. RNA quality was 
assayed by gel electrophoreses on ethidium bromide 
stained 1% agarose containing 2.2 mol/L 
formaldehyde. 
Reverse Transcription: cDNA synthesis was 
performed by reverse transcriptase using Gene Amp 
Gold RNA PCR Reagent Kit (Applied Biosystems, 
USA), 1ug RNA was used in 20 uL volume including 
1x RT-PCR buffer, 2.5 mM Mg CL2, 1 mM dNTPS 
blend, 10 U/20 ul RNase inhibitor, 10 mM DTT, 1.25 
um Random Hexamer and 15 U/ 20 ul Multiscribe 
Reverse Transcriptase enzyme. Cyclic conditions 
consisted of 25°C for 10 min and 42°C for 1 hour. 
PCR reaction for MCP-1 detection consisted of 5x 
RT PCR buffer, 1.75 mM MgCL2, 0.8 uL 200uM of 
each dNTPs, 2-5 U of Ampli Taq Gold DNA 
polymerase enzyme (5 units/ ul), 1 uL of 7.5 pmol of 
each primer and 2-3 ul cDNA. DEPC water was 
added to a total reaction volume of 50 ul. MCP-1 
primer sequence was sense: 5-CTC ATA GCA GCC 
ACC TTC AT-3 and antisense: 5- GCT TTT CCT 
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CTT GAA CCA CA-3 (R & D systems, US 
Biological, USA). 
Cycling conditions: Initial denaturation at 95°C for 5 
min was performed in a thermocycler (biometra, 
Germany) followed by 35 cycles of amplification 
consisting of denaturation at 95°C for 45 sec, 
annealing at 65oC for 45 sec and extension at 72°C 
for 45 sec. A final extension step of 10 min at 72oC 
was added. A housekeeping gene, B-actin was run 
with every PCR reaction to check cDNA integrity and 
exclude any PCR failure. Each run included positive 
control cell line supplied from R & D, negative 
control cell line, HL 60 and non template control 
(NTC). All PCR products obtained through 
individualized RT-PCR reactions were separated on 
2% agarose gel electrophoresis. Positive sample 
reaction appeared at 198 bp. Positive control appeared 
at 320 bp. 
Statistical Methods: 
 Data was analyzed using SPSS win 
statistical package version 15 (SPSS Inc., Chicago, 
IL). Numerical data were expressed as mean and 
standard deviation (SD) or median and range as 
appropriate. Qualitative data were expressed as 
frequency and percentage.  Chi-square test was used 
to examine the relation between qualitative variables. 
Comparison between two groups regarding 
quantitative variables was done using non-parametric 
t-test. Survival analysis was done using Kaplan-Meier 
method and Cox-regression method.  All tests used 

were two-tailed. P-value ≤ 0.05 was considered 
significant [11]. 
 
3. Results 
 This work was carried out on 50 de novo 
AML patients: 28 males (56%) and 22 females (44%) 
with a median age of 37.5 years (1 month - 82 years). 
According to FAB classification, one patient (2%) 
was classified as M0, 14 (28%) as M1, 14 (28%) as 
M2, 18 (36%) as M4 and 3 patients (6%) as M5. M0/ 
M1/ M2 patients were classified together as one 
group and constituted 58% (29/50) of all cases while 
M4/ M5 group constituted 42% (21/50). Median 
follow up period of patients was 18 months (3- 28.6) 
Table 1 represents major laboratory parameters and 
table 2 shows clinical data of 50 AML patients. 
 
Table (1): Laboratory data of 50 AML patients 

Parameters 
Median  
(range) 

TLC (109/L) 
55.7 

(1-351) 

Hb (g/dL) 
7 

(3.9-13) 

Platelets (109/L) 
41.5 

(4-187) 

BM blast % at diagnosis 
66 

(12-98) 

BM blast % at complete remission (CR) 
1 

(0-5) 

 
Table (2): Clinical data of 50 AML patients 

Parameter Number Percent 

Hepatomegaly 25 50% 
Splenomegaly 25 50% 
Hepatosplenoegaly 17 34% 
Lymphadenopathy 27 54% 
Spleen + Lymphadenopathy 12 24% 
Gum involvement 2 4% 
CSF infiltration 0 0% 
Skin involvement 0 0% 
Extramedullary infiltration  (involvement of spleen, LN, gum, CSF and/or skin) 28 56% 
BM cellularity at time of diagnosis  
   Hypercellular  
   Normocellular 

 
43 
7 

 
86% 
14% 

 
Median age of M0/ M1/ M2 group was 45 

years ( 18-70)  while median age was 24 years (1 
month -82 years) in the M4/ M5 group ( P = 0.01). 
Median Bone marrow blast percent (%) at time of 
diagnosis in M0/ M1/ M2 group was 75% (12-98%) 
versus 61% (15-87%) in M4/ M5 group (P = 0.08). 
None of other clinical or laboratory parameters as 
gender, TLC, Hb, platelet count, splenomegaly, 
lymph node (LN) involvement or BM cellularity 

carried a statistically significant difference between 
both studied FAB groups. 
Expression of CXCR4 by flow cytometry: CXCR4 
was positive in 38/50 patient (76%) and was negative 
in 12 (24%) patients. Median percentage expression 
was 68% (0.3-98%). Twenty two /28 patients (78%) 
were positive for CXCR4 in the M0/M1/M2 group 
and 16/21 (76%) patients in the M4/ M5 group (P = 
0.9).   
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Median CXCR4 % positivity was 57.5% (1.9-89) in 
the M0/ M1/ M2 group versus 79% (0.3-98) in the 

M4/ M5 group (P = 0.08).   

 

 
Figure (1): Flow cytometric histogram of an M5 case positive for CXCR4. 

 
Expression of CCR2 by flow cytometry: CCR2 was 
positive in 10/50 (20%) and was negative in 40/50 
patients (80%) in the whole AML cohort. Two 

patients were positive for CCR2 (2/29, 7%) in the 
M0/M1/ M2 group while 8/21 (38%) patients in the 
M4/M5 group were positive (P = 0.006, Figure 2).   
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Figure (2):  CCR2 positive patients in different phenotypic groups of AML patients 

 
Median CCR2 MFI ratio expression was 1.5 (0.5-11) in the whole AML group. Median was 1.1 (0.49-11) in 
M0/M1/M2 group while in the M4/M5 group, median was 3.5 (1.5-9.4) (P = 0.01). 
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MCP-1 EXPRESSION BY RT-PCR: Forty-eight 
cases were tested: 20 patients (41.7%) were positive 
while 28 patients (58.3%) were negative (Figure 3). 
Ten out of 29 patients (34%) in M0/M1/M2 group 
were positive versus 10/21 (48%) in M4/M5 group (P 
= 0.2).  
Relation between the level of expressions of 
CXCR4, CCR2 and MCP-1 and tumor load:  
EMI was present in 15/28 (54%) of patients in the 
M0/M1/M2 group versus 13/28 (46%) of patients in 
the M4/ M5 group (P = 0.4).   
Lymphadenopathy was found in 19/21 (90%) of 
patients in the M4/M5 group versus 8/29 (30%) in the 
M0/ M1/ M2 group (P =0.001). 
Regarding CXCR4 and CCR2 expression levels, no 
statistic significant relation to tumor load was 
detected. However in MCP-1 positive patients, 
median TLC was 65.6 x 109/L (1-351.0 x 109/L) 
versus 37.2 x 109/L (3-267 x 109/L) in MCP-1 
negative cases (P = 0.07). In addition, 14/20 (70%) 
patients with EMI had positive MCP1 expression 
versus 6/20 (30%) patients only with no EMI (P = 
0.05). 
BM cellularity: 35/43 of patients (81%) with 
hypercellular BM were positive for CXCR4 versus 
3/7 patients (43%) with normocellular marrow 
(p=0.02). However, BM hypercellularity did not show 
any statistically significant relation with CCR2 or 
MCP1 positivity (P =0.6). 
Relation of chemokines expression to BM blast % 
at time of diagnosis: No statistically significant 
association was encountered between BM blast % at 
diagnosis and CXCR4, CCR2 or MPC1 positivity (P 
=0.7, P =0.2 and P =0.5 respectively). 
Overall Survival was higher in M0/M1/ M2 group 
than the M4/M5 group, however the relation did not 

reach statistical significance (P = 0.3). CXCR4, 
CCR2 and MCP1 did not show any impact on 
survival (P =0.2, P =0.3 and P =0.6, respectively). 
4. Discussion 
 AML is a very heterogeneous disorder. Besides 
cytogenetic and molecular abnormalities, interactions of 
stromal cells and extracellular matrix with leukemic 
blasts can also generate antiapoptotic signals that 
contribute to neoplastic progression and persistence 
of treatment related minimal residual disease [12]. 
Cytokine induced, receptor-mediated phosphorylation 
patterns of intracellular mediators can identify subsets of 
patients with different prognosis [8]. 

In this study, median age range was 37.5 
years and male to female ratio was 1.2:1. In similar 
studies, male to female ratio was comparable however 
median age was higher (64yrs) [8, 13]. The different 
FAB subsets in our patients were also comparable to 
western value [14]. Fifty six % (28/50) of our patients 
had EMI in spleen, LN, gum, CSF and/or skin. 
Another study detected EMI in 40% of patients and 
nearly all fell in the M4/ M5 group.  This group also 
excluded liver involvement from their study because 
of endemic hepatitis [1]. In our study, 90% of cases 
associated with LN enlargement fell in the M4/M5 
versus 30% only in M0/M1/M2 group (p=0.001). 
However, no significant difference between the two 
groups regarding EMI as a whole was observed. One 
group found that 40% of AML patients with EMI 
were mostly M4/M5 [15] while EMI was reported in 
30% of patients in another series [16]. 
 CXCR4 was positive in most of our AML 
patients (38/50, 76%) regardless the FAB subtype 
confirming previous published results [1, 17]. Mean 
CXCR4 expression in patients with no EMI was 
62.7+30.7% which was significantly higher than that 

       1            2             3           4             5           L              6          7          8           9 

 
Fig. (3): MCP-1 expression by RT-PCR: L= Molecular weight marker (Ladder) 
Lanes 1, 2, 4 and 8= Negative MCP-1 samples. Lanes 3, 5 and 9= Positive MCP-1 
samples (198bp). Lane 7= Non Template Control. Lane 6= Positive Control (320bp). 
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of patients with EMI        (49.4+31.9%) (P =0.04). An 
explanation stated is that CXCR4 allows tumor cells 
to access cellular niches in the BM that favor tumor 
cell survival and growth [17]. In support of this 
evidence was the significant relation between CXCR4 
expression and BM cellularity at time of diagnosis. 
The majority of our patients with hypercellular BM 
(81%) were CXCR4 positive while 57% of 
normocellular marrows were CXCR4 negative (P 
=0.02).  However no significant difference in CXCR4 
expression between the 2 FAB subgroups studied was 
found. This goes hand in hand with another report 
that found CXCR4 widely expressed in 84% of AML 
patients [1]. 
 MCP-1 expression was positive in 34% of 
M0/M1/M2 group versus 48% in the M4/M5 group in our 
patient cohort. Although higher in monocytic group, no 
statistically significant difference was detected between 
the 2 groups (p=0.2). In contrast, others found MCP-1 
positive in 37.5% of M0/M1 group, 60% in M2 group and 
100% in M4/M5 group, with a significant difference 
between the 3 groups [1]. One group explained this 
variability of results by measuring MCP-1 during AML 
blasts culture and showing that the time at which maximal 
amounts of MCP-1 was produced differed between AML 
samples [19]. 
 Regarding CCR2 expression, 7% of patients 
in the M0/M1/M2 group were positive versus 38% of 
patients in the M4/M5 group (p=0.006). It was stated 
that CCR2 is uniquely expressed by all M4/M5 
subsets and not other AML FAB subsets [1]. From 20 
positive patients for MCP-1 expression, five were 
positive for its ligand CCR2 while from 28 MCP1 
negative patients; only four were positive for CCR2 
giving a concordance of 60% (29/48) and 
disconcordance of 40% (19/48) between both 
markers.  Our data agree with others who stated that 
production of chemokines and their specific receptors 
such as MCP-1/CCR2 allows functional cross talks 
within the malignant clone that helps its 
accumulation. This was significant in finding that 
90% of patients with lymphadenopathy fell in the 
M4/M5 group as both markers were higher than in the 
M0/M1/M2 group.   In addition, median TLC was 
higher in the MCP-1 positive than negative group and 
CXCR4 was positive in nearly all patients with 
hypercellular BM underscoring the effect of these 2 
cytokines on tumor load at time of diagnosis. 
However, our results are not in complete agreement 
with studies that reported MCP-1 expression to be 
responsible for EMI as a whole in monocytic 
leukemia as EMI was found higher in our M0/M1/M2 
group. It is the chemokine itself that seems to be 
responsible for EMI whenever expressed by AML 
blasts. As a proof of different biological behavior in 
our patient cohort, the frequency of MCP-1 positivity 

was comparable in both AML subgroups but positive 
MCP1 was significantly associated with patients 
showing signs of EMI.  
In conclusion, MCP-1 is associated with higher TLC 
at diagnosis and seems to play a significant role in 
EMI. It has a higher expression in monocytic 
leukemias, although insignificant however, its ligand 
CCR2 is nearly restricted to M4/M5 FAB AML 
subtypes suggesting that chemokine/receptor 
interactions orchestrate EMI in AML.  CXCR4 
showed unrestricted positivity in most AML FAB 
subtypes and was significantly associated with tumor 
load at diagnosis especially hypercellular BM and 
was inversely associated with EMI. In AML, 
chemokine expression is one of many variable factors 
that modulate this very heterogeneous disease. Other 
exogenous growth factors which are cytokine 
dependent in proliferation like GM-CSF, SCF and 
Flt3L should be investigated concomitantly.  A larger 
scale of patients needs to be included for accurate 
characterization of the function played by these 
specific cytokines in different AML FAB subtypes. 
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Abstract: Background. Human cytomegalovirus (HCMV) is a persistent pathogen, can cause life threatening 
infection in immunocompromised patients. Therefore, sensitive and reliable diagnostic test is essential for choice 
line of antiviral therapy and patients’ management. Methods. HCMV detection was investigated by serological 
assay, PCR assay in both WBC’s and plasma samples, antigenemia assay in PMBLs in 32 leukemia patients, 20 
bladder cancer patients and 20 apparently healthy controls. Results. HCMV IgG was detected in 100% of our cancer 
patients. High HCMV IgG Ab titer was found to be less frequent in leukemia patients than solid tumor patients. In 
other words, low HCMV Ab titer was most common in leukemia patients. Antigenemia assay was positive in 8/32 
(25%) of leukemia patients but viremia was positive in only 2/32 (6%) of leukemia patients. High level of 
antigenemia was associated with development of severe HCMV disease in leukemia patients. Conclusion. 
Antigenemia test is a reliable diagnostic tool in diagnosing active HCMV infection and progression. Therefore it can 
be helpful in guiding therapy in leukemia patients. 
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1. Introduction  

Human cytomegalovirus (HCMV) is a 
widespread pathogen responsible for asymptomatic 
and persistent infections in healthy individuals. In 
developing countries where poor hygiene and 
overcrowdings, children acquire infection early and 
seroprevalence approaches 100% by early adulthood. 
HCMV like all herpes viruses establishes latency and 
reactivates under condition of immunocompromised, 
like those with human immunodeficiency virus (HIV) 
infection, patients following allogeneic stem cell 
transplantation (SCT) or organ transplantation and 
patients with hematological malignancies (1,2). In 
immunocompromised hosts, CMV infection can 
causes various life- threatening diseases like; 
pneumonitis, hepatitis, gastrointestinal diseases, 
retinitis, etc. Also, it can increase incidence of other 
opportunistic infections and decrease survival of 
patients. In addition, they have reported that mortality 
rate due to CMV pneumonia was higher among 
lymphopenic patients highlights the important role of 
lymphocytes in controlling CMV infection (3). 

 Since, the choice of suitable strategy of 
antiviral line of therapy to prevent development of 
CMV infections and significant disease management 
in immunocompromised hosts depends on sensitive, 
accurate, reliable diagnostic test. Several reports 
demonstrated relevant methods are preferred for 

diagnosis of HCMV infection such as; detection of 
pp65 antigen from peripheral blood leukocytes 
(antigenemia assay) and CMV DNA (4).  But such 
reports presented many discrepancies between these 
methods. Also their results were not obtained from 
patients with hematological malignancies. Therefore, 
the present study aimed at comparing results of 
different methods that can be helpful in diagnosing 
active HCMV infection. Consequently, accurate 
methods for determination of CMV infection will 
help in management of CMV infection and disease, 
and preventing development of drug resistant CMV 
mutant strains and in turn advanced line of treatment. 

2. Patients and Methods 
Patients 

This study was conducted on 89 adult 
participants divided into three groups. The first group 
comprised 32 leukemia patients (9ALL, 9 AML, 12 
CML, and 2 CLL) FAB classification was applied to 
ALL patients categorizing them into L1, L2 and L3 
according to bone marrow morphology (5). The 
second group comprised 30 patients with bladder 
cancer diagnosed and treated at the Medical 
Oncology Department, National Cancer Institute 
(NCI), Cairo University between September 2010 
and October 2011. The third group 27 apparently 
healthy adults, as normal controls. The Institutional 
Review board (IRB) of the NCI approved the 
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protocol. Informed written consent was obtained 
from guardians of all adults enrolled in the study.  

Disease extent and staging were established 
after a detailed history and physical assessment. 
Other baseline and prognostic investigations were 
carried out; Complete blood count (CBC), liver and 
renal function tests. Individuals among bladder 
cancer and normal groups were subjected only to 
routine hematological investigations. 
Specimen collection 

Blood specimens were collected into tubes with 
EDTA (Ethylenediaminetetraacetic acid) 
anticoagulant, left clot for 15 min. at 37оc followed 
by refrigeration at 2-8оc  for another 30 min. Blood 
was then centrifuged at 400xg for 10 min. Serum was 
collected and stored in small aliquots at -20оc  until 
examined. The plasma was separated and centrifuged 
at 800xg for 10min. Samples of plasma were 
collected in EDTA coated tube, left at room 
temperature for 1-2 hours for sedimentation. The 
upper cloudy layer was transferred into clean sterile 
tube, centrifuged at 800xg for 10 min. and the 
supernatant fluid (plasma) was stored at -20оc. The 
pellet was suspended in 0.8% ammonium chloride at 
4оc for 3 min. to lyse residual RBCs, followed by 
rising in PBS. This last step was repeated and the 
sedimented peripheral blood leukocytes were 
harvested and stored at -20оc for DNA extraction, and 
CMV-DNA amplification. 
Serological detection of HCMV-IgM by ELISA  

Analysis of serum samples for IgM antibodies 
to CMV was performed using CMV EIAGEN-M kit 
(clone systems, Italy). Assay procedure was done 
according to manufacturer’s instructions kit. The 
concentration of antibodies in the sample was 
estimated using a calibration curve. The unknown 
samples whose absorbance value were greater than of 
the cut-off values were considered reactive to IgM to 
CMV. The unknown samples whose absorbance 
values were less than cut-off values were considered 
non-reactive. 
Serological detection of HCMV-IgG by ELISA  

Analysis of serum samples for IgG antibodies to 
CMV was performed using CMV ELISA kit 
(Diamedix-Florida) Assay procedure was done 
according to manufacturer’s instructions kit. The 
CMV value of the negative control should be less 
than 18. The CMV value of the positive control 
should be greater than 23. The unknown samples 
whose CMV values were greater than 23 were 
considered positive to CMV-IgG. 
Determination and quantitation of HCMV-
antigenemia assay: 

Antigenemia assay was performed using 
immunostaining technique. The quantitative detection 
of HCMV antigen in polymorphonuclear leukocytes 

(PMNLs) cytospins were stained using mouse 
monoclonal antibody (supersensitive antibody, 
Biogenex, USA) directed against pp68 kD early 
nonstructural antigen.DAB kits was used for 
visualization of immunostaining technique (6).  

Positive and negative control slides were 
included in each staining run.  Controls and specimen 
slides were examined under light microscope using 
400x magnification. Positive slide demonstrate 
CMV-Ag+ leukocytes characterized by a distinct 
brown perinuclear or nuclear staining. The +ve cells 
were counted and recorded. 

Antigenemia is expressed by CMV antigen 
positive PMNL in aliquot of 200,000 cells. Low level 
of antigenemia expressed as presence of fewer than 
10 positive cells/200,000cells. High level of 
antigenemia expressed as presence of more than 10 
positive cells/200,000cells.  
Molecular detection  
1. Nucleic acid extraction:  

Viral DNA was extracted from PMNLs and 
plasma of both leukemia and bladder cancer patients 
according to Zipeto et al.(7). 
2. Amplification of HCMV- DNA 

HCMV DNA was selectively amplified by PCR 
using sequence-specific primers form (shuttle 
Bioteck, Italy). This primer set shown to be specific 
for CMV and not to amplify DNA from other 
members of the herpesvirus family. 10 µl of DNA 
extract was subjected to DNA amplification in 90 µl 
of reaction buffer containing 10 mM Tris-HCL (pH 
8.3), 1.5 mM MgCl2, 20 nmol of each 
deoxynucleotide triphosphate, 50 pmol of each 
primer, and 2.2 units of Amplitaq (Perkin-Elmer 
Cetus, Norwalk, CT).  The reaction was performed in 
a DNA thermal cycler (Perkin Elmer- Cetus): (i) an 
initial denaturation step of 5 min at 95oC; (ii) 50 
cycles, with 1 cycle consisting of 40 sec of 
denaturation at 95oC, 50s of annealing at 62oC, and 
40sec of extension at 72oC; and (iii) After the cycling 
program, the samples were incubated for 10 min. at 
72oC. PCR was performed in a Perkin Elmer-Cetus 
thermo cycler (8).  
3- Detection of Amplified products by agarose gel 
electrophoresis: 

15 µl of PCR product was subjected to 
electrophoresis on a 2% agarose gel (Sigma) in Tris-
Acetate buffer (TAE) pH 7.5-7.8, stained with 0.5ug 
/ml ethidium bromide and examined under UV 
transillumination and photographed, the expected 
CMV PCR band was at the level of 326 bp fragment.  
Statistical methods 

SPSS version 17 statistical software package for 
windows was used for analyzing the correlation 
between different immunological parameters in the 
study groups. Mean/Median were used for 
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quantitative data description. Mann Whitney test was 
used for comparison of 2 independent groups and 
non-parametric ANOVA was used for >2 
independent groups. Chi square (2) test or Fisher 
exact test were used for comparison of proportions. P 
value is significant at 0.05 levels. 
3. Results 
Demographic features of the studied groups 

Distribution of age and sex in the 89 studied 
individuals was shown in Table 1. Preponderance of 
males was observed among bladder cancer patients 
and apparently healthy control group.  
Detection of HCMV antibody titer in the studied 
groups. 

All the 32 leukemic and the 30 bladder cancer 
patients had IgG Ab titer (100%) in comparison to 
96% of the control group (Table 2).Twofold of low 
titer was taken as an indication of viral activity 
among studied groups (140 EA).Regarding antibody 
titer and its distribution, our results showed that 
number of leukemia patients with high HCMV Ab 
titer was  9/32 (28%) compared with 18/30 (60%) 
and 23/27 (85%) in both bladder cancer patients and 
control group. Whereas number of leukemia patients 
with low HCMV Ab titer (<81 EA) was 5/32 (15.6%) 
compared with 2/30 (6.6%) and 2/27 (7%) in both 
bladder cancer patients and control group. Results are 
shown in table 2. 

Regarding HCMV antibody titer in the different 
age groups, low HCMV Ab titer (<81EA) was found 
to be more common (33%) in young leukemia 
patients (<25Y) compared to a frequency of 0% in 
the old age group (>50 Y). Whereas, high HCMV Ab 
titer (>81EA) was detected in the all (100%) old age 
leukemia patients (>50Y), compared with 67% of the 
young age group (Table 3). 

Detection of HCMV DNA and pp-68 antigenemia 
in leukemia patients 

Of the 32 leukemic patients 6 (18.8%) were 
found to be positive by PCR in leukocytes.  Out of 
those 6, two cases (33%) were viremic as detected in 
plasma by PCR assay. Results are shown in Fig. 2. 
Regarding antigenemia results, 8 out of 32 leukemic 
patients (25%) were positive for pp65 in their 
PMNLs. Quantitative results were available for those 
8 positive patients: 4 (12.5%) patients had fewer than 
10 positive cells/200,000 cells examined (low level), 
4 (12.5%) patients had 10 or more positive 
cells/200,000 cells examined (high level) (Table 2). 
Moreover, when comparing HCMV results obtained 
by PCR with that obtained by antigenemis assay. Our 
results showed that out of 8 positive cases for 
antigenemia assay, 2 (25%) patients showed negative 
results by PCR assay (in both cells and plasma) 
(Fig.2) 

In addition, out of 8 positive cases for 
antigenemia assay, 3 (37.5%) cases had high Ab titer 
(>140EA) and only one case (12.5%) had low Ab 
titer (<80EA).   
Correlation of HCMV Ab titer and antigenemia 
with the severity of HCMV disease  

Leukemic patients were divided into 2 groups 
according to the severity of CMV disease into: 
Patients with mild HCMV disease (clinical score <7), 
and those with severe HCMV disease (clinical score 
>=7). Results showed that there was no difference in 
distribution of low and high Ab titer among patients 
with mild or severe HCMV disease. But the number 
of leukemia patients with high antigenemia level 
(>10Agx105 cells) was more among leukemic 
patients with severe HCMV disease (Fig.  3). 

 
Table 1.Demographic features of the studied groups  

Group No. of cases Age (years) Sex 
Median Range Male Female M:F Ratio 

Leukemias 32 40 18-80 17 15 1.1:1 
Bladder ca. 30 55 24-72 21 9 2.3:1 
Controls 27 34 20-65 21 6 3.5:1 

Total 89 43 18-80 59 30 2:1 
 
Table 2. Detection of HCMV infection by 3 different methods in the studied groups 

     Parameter 
 

Leukemia group 
N=32 

Bladder cancer group 
N=30 

Normal control group 
N=27 

No of +ve 
cases 

% No of +ve cases % No of +ve cases % 

-ELISA (IgG )  assay: 
Low titer (<80 EA) 
High titer (>140 EA) 

32 
5 
9 

100 
15.6 
28 

30 
2 
18 

100 
6.6 
60 

26 
2 
23 

96 
7 
85 

-PP-65 antigenimia  assay: 
Low level (<10Ag+/2x105cells) 
High level (<10Ag+/2x105cells) 
-PCR assay:    
In Leukocytes 
 In Plasma 

8 
4 
4 
 
6 
2 

25 
12.5 
12.5 

 
19 
6 

1 
0 
0 
 
3 
0 

3 
0 
0 
 

10 
0 

0 
0 
0 
 
0 
0 

0 
0 
0 
 

0 
0 

EA: ELISA arbitrary unit.  High Ab titer >140 was taken as an indication of active viral infection or reactivation 
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Table 3.  Presence of low and high CMV IgG Ab titer among certain age groups (<25Y, <50Y) in all subject groups 
Age groups <25 Y >50 Y 
CMV titre 
Group 

Total no. <81 EA >81 EA Total no. <81 EA >81 EA 
No.(%) No.(%) No.(%) No.(%) 

Leukemia 9 
3 

(33%) 
6 

(67%) 
11 

0 
(0%) 

11 
(100%) 

Bladder Ca. 1 
0 

(0%) 
1 

(100%) 
19 
 

0 
(0%) 

19 
(100%) 

Normal 9 
0 

(0%) 
9 

(100%) 
4 
 

0 
(0%) 

4 
(100%) 

EA: ELISA arbitrary unit. 
 

 
Fig. 2. Detection of HCMV by antigenemia and PCR 
assays in all subject groups 
 

 
Fig 3. Correlation between severity of CMV disease 
and antigenemia level in leukemia patients 
4. Discussion 

Early and accurate diagnosis and reliable 
methods for monitoring CMV infection are essential 
not only for patients’ managing (9), but also for 
epidemiological studies to understand host-virus 
relationship (10). The conventional methods for the 
diagnosis of CMV infection/disease are viral 
isolation by viral culture, serology which includes 
CMV specific antigen and antibody detection, 
molecular method for detection of viral DNA from 
blood and clinical specimens. Viral isolation in tissue 
culture is the gold standard method but, it is labor 
intensive and takes time (24-48hrs) till the results are 

available. Hence, other rapid methods such as 
detection of pp65 antigen from peripheral blood 
leukocytes (antigenemia assay) and CMV DNA are 
preferred for diagnosis (4).   

 In accordance with previous Egyptian 
reports, the seropositive reactions to HCMV was 
100% in Egyptian cancer patients, compared to >90 
% among apparently healthy controls. Whereas, other 
study stated that HCMV seropositivity was 83% in 
immunocompromised patients with malignant and 
non malignant blood disorders (11). Moreover, our 
results showed that the lowest percentage of high Ab 
titer (>140 EA) (28%) and the highest percentage of 
low Ab titer (<80 EA) was among leukemia patients. 
This may reflect imbalance present in immune 
defense mechanism present in leukemia patients 
whose cell mediated immunity is impaired and 
favoring development of CMV infection and disease. 
These results were further confirmed by our 
observation which showed that only 37% (3/8) of 
leukemia patients positive for antigenemia had high 
HCMV Ab titer. Several previous studies supported 
our results which demonstrated that no serologic 
response in severely immunocompromised patients 
who suffered fatal disseminated CMV infection, 
since ability of patients to respond immunologically 
is obviously impaired (12, 13).Also, in sensitive test 
used for detection of specific CMV-IgG, as 
concluded by Greijer et al., (14) who suggested the use 
of a combination of peptides from pp150, gB, and 
pp28 to give optimal and specific reactivity with 
CMV IgG. 

Molecular methods considered to be the 
relevant diagnostic methods for detection of CMV 
DNA in various samples. In the present study, 
HCMV DNAemia (HCMV DNA in PBL) was 
detected in 18.8 % (6/32) of leukemia patients, only 
33%out of those patients had active HCMV infection 
and then they are at higher risk of developing CMV 
disease (15). However, PCR test has the ability to 
detect minute amounts of nucleic acid in various 
clinical samples, and can detect the onset of CMV 
viremia 1 to 2 week prior to culture and antigenemia 
tests, its inherent sensitivity poses a problem because 
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latent CMV genomes, which are present in 
leukocytes of practically all seropositive individuals, 
may be amplified (16).  In this context, Quantitation of 
CMV DNA in plasma and other biological samples is 
very useful for rapid diagnosis of infection and 
effective monitoring clinical course of disease and 
response to therapy.  

The current study lack quantitation of HCMV 
DNA by real time PCR, but quantitation was 
performed by antigenemia assay.  A valuable feature 
of the CMV antigenemia assay is that, it is rapid (2-4 
hrs), quantitative, doesn’t require special equipments, 
antigenemia became positive 8+ 7 days before 
serologic signs of active infection. Therefore, 
antigenemia test is useful in early diagnosis, 
monitoring infection and antiviral treatment in 
immunocompromised patients (17). Our results 
showed that 8 out of 32 leukemia patients (25%) 
were positive for HCMV by antigenemia assay. The 
quantitative nature of the antigenemia assay may give 
an estimate of viral load, and this may be useful for 
monitoring patients before, during, and after therapy.   

When comparing results of our PBL-PCR and 
plasma PCR with antigenemia assay, sensitivity and 
specificity were found to be 75% and 100% for our 
PBL-PCR and 25% and 100% for our plasma PCR. 
False negative results obtained by PBL-PCR could be 
due to several reasons. First, sensitivity of primers 
used for amplifying CMV was low (18). Second, 
Genetic variations and variability of clinical strains of 
HCMV may affect performance of PCR. Third, 
Presence of inhibitory factors in tested specimens.  In 
addition, the six leukemia patients who were positive 
for antigenemia and were not viremic can be 
explained by early infection (new strain) or 
reactivation of HCMV has been detected. This was 
consistent with explanation of Boeckh et al. (19) who 
found that in the early stage of reactivation detection 
of DNAand pp65 likely represents mainly 
phagocytosis of virus DNA originating from 
replicating CMV-infected cells such as endothelial 
cells, which can be detected in peripheral blood in 
patients with progressive infection. That CMV DNA 
often cannot be detected in plasma during this 
phagocytosis process. This also was demonstrated by 
Lübeck et al (20) who observed that antigenemia 
preceded viremia by 3-9 days. Therefore, early 
positive or rising antigenemia levels may signal the 
onset of active CMV disease and allow early 
preemptive therapy to be initiated, particularly in 
transplant recipients (21). 

Moreover, when comparing level of 
antigenemia with severity of HCMV disease, our 
results showed that 75% of leukemia patients with 
high antigenemia level had severe CMV disease as 
estimated by plotkin’s scoring system. This was in 

consistent with previous report which showed that 
antigenemia rate which is one of the risk factors for 
development of fatal outcome of CMV disease in 
lymphoma patients (median number of CMV infected 
cells per 1000,000 WBCs was higher in patients with 
CMV-disease compared to those with antigenemia 
(median 18 vs 5 cells). But our results need to be 
repeated using monoclonal antibody directed against 
CMV pp65 as we may get better results. Also, future 
research will need to focus on the implementation of 
real time PCR to achieve standardized, reproducible 
results on larger samples of cancer patients hoping to 
reach, to a cut off for diagnosing active HCMV 
infection. Also, antigenemia assay using monoclonal 
antibody  
Conclusion  

Prevalence of HCMV IgG was 100% among 
immunocompromised cancer patients. Presence of 
high HCMV Ab titer was lower in leukemia patients 
than solid tumor patients, but presence of low HCMV 
Ab titer was higher in leukemia patients than solid 
tumor patients indicating impairment in cell mediated 
and humoral immune response as a result of disease. 
Quantitative Antigenemia assay showed better results 
than qualitative PCR assay for detection HCMV 
infection. Also, high level of antigenemia pp68 was 
correlated with severity of HCMV disease. Treatment 
decisions in the clinic should therefore be taken with 
caution, considering trends in viral load and the 
sensitivity of the methods used in individual 
laboratories, clinical manifestations, and not just 
absolute values recorded in a single test.   
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Abstract: Background:  Pegylated interferon plus ribavirin is the standard therapy for treatment of Chronic 
hepatitis C (CHC) patients, this therapy is only effective in 50–60% of infected individuals. Pretreatment predictors 
associated with sustained virological response (SVR) to interferon treatment have not yet been fully investigated. 
Several factors have been shown to influence response to antiviral treatment, one of them is interleukin – 18 (IL- 
18). There are few data on IL-18 in relation to infectious diseases, but it plays a prominent role in chronic HCV 
infection.  Thus, the current study is designated to assess serum Interleukin – 18 levels in CHC genotype 4 patients 
and its association with treatment response. Patients and Methods: This study was performed on fifty Egyptian 
chronic hepatitis C patients, who received combined pegylated interferon alpha and ribavirin therapy and twenty 
healthy blood donors as a control group. Quantitative hepatitis C virus RNA was done by real time RT-PCR 
technique. Serum IL-18 level was assayed using quantitative ELISA plate method. Results: The mean level of IL- 
18 was significantly higher in CHC patients (212.15 Pg/ml) compared to the controls (48.95 Pg/ml). IL-18 level in 
responders was significantly reduced after 6 months from the end of treatment compared to those at baseline level 
(P=0.001), but such decrease was lower than that in non responders (P=0.058). IL-18 level was positively correlated 
with high and moderate viral load in non responders. Conclusions: Serum IL- 18 level has the potential to be used 
as a biological marker to predict outcome of antiviral therapy among CHC genotype 4 patients.  
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1. Introduction  

Hepatitis C virus (HCV) has been estimated by 
the World Health Organization to infect 170-200 
million patients worldwide, with the highest 
prevalence rate about 22% among Egyptian 
population(1). Characteristic features of HCV 
infection include its persistence in the host and 
progression to chronic hepatitis, leading to cirrhosis, 
which is a strong risk factor for the development of 
hepatocellular carcinoma (HCC) (2). Interferon based 
therapy can reduce HCV to undetectable levels and 
improve prognosis. The primary aim of antiviral 
therapy in HCV patients is a sustained virological 
response (SVR), which is defined as undetectable 
serum HCV RNA 24 weeks after completion of 
therapy. Combined pegylated interferon-α and 
ribavirin therapy has sustained virological response 
rates reaching in different clinical trials from 54% to 
61% (3,4). 

Cytokines play an important role in the 
pathogenesis, progression, and treatment outcome of 
HCV infection. Because the control of cytokine 
production is highly complex and the effects of 
cytokines are widespread throughout multiple 

regulatory networks, it would seem that screening for 
multiple biomarkers could clarify the 
immunopathogenesis of the disease and predict 
antiviral therapy response(5). IL-18 previously has 
been known as interferon-gamma-inducing factor, is 
a pleiotropic proinflammatory cytokine that is 
expressed mainly by peripheral blood mononuclear 
cells and macrophages. In the liver, besides its 
expression in Kupffer cells, IL-18 can also be 
synthesized by injured hepatocytes (6,7). The 
fundamental function of IL-18 is an enhancement of 
T helper type 1 (TH1) cytokine production (8). The 
dynamics of TH1/TH2 response determine the 
outcome of antiviral therapy to chronic hepatitis C 
(CHC) and that IL- 18 is an important mediator of the 
TH1/TH2 balance (4). The balance of TH1 and TH2 
CD4+ responses has proven relevant to HCV 
infection. Accumulating evidence has shown that an 
early TH1 immune response leads to viral clearance, 
whereas a TH2 response favors chronic evolution (23). 
IFN-α treatment has a negative influence on IL- 18 
concentration, independently of viral effects (21). 
Therefore, TH1 decreased, TH2 increased and 
incidence defect in dynamics of TH1 / TH2 balance 
occurred. Studies in murine models and cell lines 
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indicate that IL-18 has potent antitumor effects that 
are mediated by enhancement of cytotoxic T 
lymphocyte and NK activity, induction of apoptosis 
and reduction of tumor development. Hence, it has 
been hypothesized its role in prevention of HCC 
(9).Moreover, there is a dearth of data on the nature of 
the involvement of IL-18 in HCV pathogenesis and 
host defense (9). However, the effect of IL-18 on 
antiviral therapy for chronic hepatitis C is still 
unclear (4). There are few data on IL-18 in relation to 
infectious diseases, but it plays a prominent role in 
chronic HCV infection In this context, the aim of the 
present study is to investigate role of IL-18 and its 
association with outcome of PEG-IFN and ribavirin 
therapy hoping to find a non invasive marker can be 
used to predict response to antiviral therapy in 
chronic hepatitis C genotype 4. 

2. Patients and Methods 

Patients 

This prospective study was conducted with 70 
participants divided into two groups. The first group 
comprised 50 patients with CHC-4 patients 
diagnosed and treated at Ain Shams University 
Specialized Hospital, Cairo, between October 2010 
and January 2012. The second group included 20 
apparently healthy participants who had donated 
blood at the National Cancer Institute, Cairo 
University. The Ethical Committee of Ain Shams 
University Specialized Hospital approved the study 
protocol, which was prepared in accordance with the 
ethical guidelines of the 1975 Declaration of Helsinki 
and later revisions. 

  Written consent was obtained from all 
participants prior to enrollment in the study and all 
were mentally and physically capable of answering a 
questionnaire. Inclusion criteria: adult patients of 
both sexes (18-46 years old), diagnosis within the 
previous 12 months, positive for HCV RNA in serum 
(by RT-PCR assay), with evidence of chronic 
hepatitis supported by liver biopsy. The control group 
was made from adults negative for HCV RNA and 
HBV DNA. Patients were not receiving hepatitis 
treatment at the time of sampling. The presence of 
HBV infection or co-infection was excluded by 
serum ELISA for anti-HBc and HBsAg. In addition 
to investigations needed to fulfill the selection 
criteria, all individuals included in this study were 
subjected to the following: 

A. Medical History 

Full history was taken with special reference to 
risk factors for liver diseases such as previous HCV 
exposure in surgical wards, blood transfusions, dental 
therapy, needlestick injury, history of HCV in the 
spouse and iv. injection. 

B. Physical Examination 

Complete medical examination with particular 
focus upon the manifestations of hepatitis such as 
jaundice, hepatomegaly, and tenderness in the right 
hypochondrium. BMI was calculated as body weight 
in kilograms divided by the square of height in 
meters (kg/m2). Abdominal ultrasonography was 
performed for all patients. 

C. Histopathological investigations 

Liver biopsy specimens were formalin-fixed and 
paraffin embedded then sectioned and stained 
(hematoxylin and eosin) for routine histopathological 
examination. Grading and staging of chronic hepatitis 
was performed according to Modified Knodell’s 
Score (12). 

D. Laboratory investigations 

Venous blood samples were taken in the 
morning after 12-h overnight fast. Plasma glucose, 
serum alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), albumin (Alb), total 
bilirubin levels (Bil) and cholesterol (Chol) were 
measured by using Synchron CX4 clinical system 
(standard clinical laboratory methods) at the Clinical 
Laboratory Department, Ain Shams Specialized 
Hospital. Serum alpha-fetoprotein levels were 
estimated by serological techniques (Axyam System, 
Abbott Laboratories). Prothrombin Time (PT) 
measurements were performed for all patients; 
normal PT was 13 seconds (100% concentration and 
International Normalization Ratio (INR) of 1). 
Interleukin (IL- 18) was calculated on Quantitative 
determination of IL- 18 by ELISA technique. ELISA 
was performed according to the manufacturer’s 
instructions. The Human IL-18 ELISA Kit measures 
human IL-18 by using third generation kits 
(DiaSorin, Italy) according to the manufacturer’s 
instructions. The concentration of IL18 in the 
samples is then determined by comparing the O.D. of 
the samples to the standard curve. 

E. Viral Markers 

ELISA assays 

Sera of all patients and controls were tested for 
HBsAg, anti-HBc and anti-HCV antibodies by 
ELISA, using third generation kits (DiaSorin, Italy) 
according to the manufacturer’s instructions.  

Polymerase chain reaction (PCR) for detection of 
hepatitis C virus  

RT-PCR was performed as previously described 
(13) and 10 μl samples of the amplicons were analyzed 
by electrophoresis (1.2% agarose gel, ethidium 
bromide staining).  

HCV genotyping  

HCV genotype was determined using INNO 
LiPAII and III versant Kit (Innogenetics, Ghent, 
Belgium) according to manufacturer’s directions.  
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Quantitation of HCV-RNA in serum: 

HCV-RNA was quantitated in all patients’ 
serum samples using Real Time PCR (RT-PCR) (14) 
(primers and RT-PCR reagents from Stratagene, 
Qiagen, USA). Low viremia was defined as viral load 
lower than 100 x103 IU/L, moderate viremia as viral 
load 100-1000 × 103 IU/ L, and high viremia when 
viral load > 1000 x103 IU/ L (15). 

Statistical analysis: 

Mean  standard deviation ( SD), frequencies 
(number of cases) and relative frequencies 
(percentages) were used where appropriate. 
Comparison of quantitative variables between the 
study groups was done using paired-samples T test 
for dependent samples when comparing 2 groups. For 
comparing categorical data, Chi square (2) test was 
performed. Exact test was used instead when the 
expected frequency is less than 5. A probability value 
(p value) less than 0.05 was considered statistically 
significant. Pearson Correlation Coefficient - Benesty 
method was used to test correlation between 
numerical variables. Receiver-operator characteristic 
(ROC) curves were calculated the area under the 
curve (AUC) and 95% confidence interval (CI) were 
calculated for each plot. In order to select cutoff 
value that best combined sensitivity and specificity. 
All tests are two-tailed; a p-value<0.05 was 
considered significant. Statistical calculations were 
performed using SPSS (Statistical Package for the 
Social Science; SPSS Inc., Chicago, IL, USA) 
version 17 for Microsoft Windows. 

3. Results:  

Detection and quantification of serum markers in 
CHC - 4 patients and their controls. 

 The mean baseline serum concentration of 
ALT ( 51.50 vs 35.30 IU/L; p = 0.000), AST (65.50 
vs 48.35 IU/L; p = 0.000), and Hb (12.21 vs 10.35 
g/dl; p = 0.000) were significantly higher in CHC 
patients than in healthy control (Table 1).  

 Of 50 patients receiving PEG-IFN and 
ribavirin therapy, 29(58%) were responders with 
accompanying normalization of ALT levels and 
21(42%) were non responders.  Three (6%) patients 
out of the 21 non responders had relapsed. For the 
patients at the baseline (before treatment), the mean 
AST level in responders group was significantly 
lower than that in non responder group (47.24 vs 
74.81 IU/L; p = 0.000). But, mean ALT level in 
responder group was not significantly lower than that 
in non responder group (54.71 vs 59.29 IU/L; p = 
0.381). Results are shown in Table 2.  

As regards IL-18 level, the mean baseline level 
of IL-18 was significantly higher in patients with 
HCV-4 infection than in healthy controls (212.15 vs 

48.95 pg/ml; p = 0.000), Table 1. However, mean 
baseline level of IL-18 was slightly higher though not 
significant in responders than in non responders 
(221.19 vs 217.33 pg/ml; p = 0.744), it showed a 
significant reduction after 6 months from end of 
treatment in responders group (194.57 vs 102.00 
pg/ml; p = 0.001) compared with non responders 
(217.33 vs 194.57 pg/ml; p = 0. 058).   

Clinico-pathological findings and serum IL-18 
levels. 

  Several demographic (age and sex) and clinical 
(AST, ALT, and HCV viral load), pathological 
(fibrosis and necro-inflammatory activity) finding 
were examined for their correlation with serum 
cytokine (IL-18) level in patients infected with CHC 
genotype 4. No correlation was observed between IL-
18 levels and sex, ALT, AST, T. Bil, or AFP (Table 
3). 

Generally, number of CHC-4 patients who 
showed minimal scarring of fibrosis (F1) after 6 
months of completion of antiviral therapy was higher 
than those before treatment (12% vs 4%). Also, 
number of patients who showed milder necro-
inflammatory activity (A2) was higher after six 
months of end treatment than that before treatment 
(88% vs 34%). Such pathological observations were 
found to be correlated with HCV viral load, as 
number of patients with high viral load decreased 
from 26% before treatment to 2% after end of 
treatment. Data are shown in Table 1.  

  Regarding the correlation between clinic-
pathological parameters and IL-18 level, mean level 
of IL-18 showed positive correlation though not 
significant with advanced stage of fibrosis and was 
dramatically decreased after 6 months from end of 
treatment compared to before treatment (Fig. 1).  

Similarly, mean level of IL-18 was found to be 
correlated with necro-inflammatory activity in CHC-
4 responders and non responders patients. Patients 
with higher HAI index (A3) showed higher mean 
level of IL-18 than those with lower HAI (A1),     
Fig. 2. 

IL-18 and viral load 

Mean level of IL-18 was significantly correlated 
with HCV viral load after 6 months from the end of 
treatment. Mean IL-18 level in CHC-4 patients with 
high viral load was significantly higher than those 
negative for HCV-4 after end of treatment (r=-0.807, 
p =0.001). As regards response to treatment, mean 
level of IL-18 was significantly higher in non 
responders with moderate and high viral load than 
those with low viral load. But significant reduction in 
IL-18 level was observed in responders after end of 
treatment (p =0.001), Fig. 3. 
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Table 1: Demographic characteristics and laboratory parameters of the studied groups  

Variable Control 

N=20 

CHC   (Baseline)   

N=50 

CHC (end of follow-up)  

 N=50 

P=value 

Demographic characters    

 Age  (yr)     mean ± SD 33.10 ± 8.169 41.30 ± 7.928 41.30 ± 7.928 0.005a 

   Sex     

Male       

Female     

M:F ratio    

 

9 

11 

1:1.22 

 

34 

16 

2.13:1 

 

34 

16 

2.13:1 

0.258a 

 

BMI (kg/m2) mean±SD 

Obese > 25  n (%) 

Non-obese   n (%) 

24.85 ± 8.054 

7 (35 %) 

13  (65%) 

30 ± 10.407 

22 (44 %) 

28 (56 %) 

30 ± 10.407 

23 (46 %) 

27 (54 %) 

 

0.111a, 0.492b, 0.000c 

Biochemical t e s t s  ( mean ± SD)    

IL- 18 (Pg/ml)   48.95 ± 11.166 212.15 ± 40.977 153.70 ± 56.552 0.000a, 0.000b, 0.000c 

ALT (IU/L)    30 ± 6.00877 51.50 ± 13.930 35.30 ±  10.979 0.000a, 0.036b, 0.000c 

AST (IU/L)      32.40 ± 9.064 65.50 ±  21.681 48.35 ±  23.006 0.000a, 0.012b, 0.000c 

T.Bil (mg/dl)     0.745 ± 0.2012 1.130 ± 0.4378 0.955 ± 0.4850 0.002a, 0.089b, 0.265c 

D.Bil (mg/dl)   0.15 ± 0.0607 0.29 ±  0.1917 0.22 ±  0.1824 0.004a, 0.1b, 0.53c 

Albumin (g/dl) 3.85 ± 0.2164 3.790 ± 0.3243 3.585 ± 0.4826 0.466a, 0.043b, 0.079c 

PT % 99.625 ± 0.2048 93.50 ± 6.902 91.25 ± 7.926 0.965a, 0.634b, 0.015c 

Glucose(mg/dl)    101.85 ± 13.914 102.90 ± 18.148 98.25 ± 9.436 0.856a, 0.405b, 0.132c 

HB (g/dl) 11.80 ± 1.735 12.21 ± 1.7177 10.35 ±  1.2258 0.472a, 0.007b, 0.000c 

TSH (ng/dl) 2.78 ± 1.1813 3.435 ± 0.7235 4.05 ± 1.2976 0.074a, 0.007b, 0.028c 

Serum AFP   (ng/ml) 5.86 ± 2.0291 11.85 ± 4.44 11.35 ± 4.069 0.000a, 0.000b, 0.865c 

Creatinine (mg/dl) 0.99 ± 0.181 1.385 ± 1.7989 1.13 ± 0.225 0.354a, 0.043b, 0.749c 

HCV RNA ( Viral load copies/IU/L ) N (%)   0.000c 

High          

Moderate       

Low         

- ve     

 

 

13(26%) 

23(46%) 

14(28%)  

1(2%) 

9(18%) 

11(22%) 

29(58%) 

0.248 

Stage of fibrosis N(%)   0.250 

F1 

F2 

F3 

F4 

 2(4%) 

30(60%) 

18(36%) 

0 

6(12%) 

28(56%) 

16(32%) 

0 

 

Necroinflammatory activity index (HAI) N(%)   0.516 

A1    

 A2 

A3 

 A4    

 5(10%) 

44(88%) 

0 

1(2%) 

24(48%) 

17(34%) 

0 

9(18%) 

 

Data are mean ± SD, frequency (%); obesity defined as BMI>25; ALT, alanine aminotransferase; AST, aspartate aminotransferase; PT%, 
prothrombine concentration; T. Bil, total bilirubin; D. Bil, direct bilirubin; HB, hemoglobin; IL-18, Interlukin-18; AFP, alpha fetoprotein; p- 
value comparison between CHC patients at baseline and healthy control a, CHC patients after 6 months from end treatment and healthy control b, 
and  CHC patients at baseline and CHC patients after 6 months from end treatment c. 

 

Table 2: Demographic characteristics and laboratory parameters of responders and non responders (at baseline and end of 
follow-up): 

Variable At baseline At end follow-up P=value 

Responders 

(n = 29; %58) 

Non-responders 

(n = 21; %42) 

Responders 

(n = 29; %58) 

Non-responders 

(n = 21; %42) 

Demographic characters     

 Age  (yr)       mean ± SD 40.14  ± 8.645 41.24  ± 7.622 40.14  ± 8.645 41.24  ± 7.622 0.651 

   Sex      

Male       

Female  

M:F ratio    

 

19 

10 

1.9 : 1 

 

15 

6 

2.5 : 1 

 

19 

10 

1.9 : 1 

 

15 

6 

2.5 : 1 

0.772 
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BMI (kg/m2) 

mean ± SD 

Obese > 25  n (%) 

Non-obese   n (%) 

20.24 ± 4.949 

 

5(17.2 %) 

24(82.8 %) 

29.86 ± 7.512 

 

17(80.9 %) 

4(19.1 %) 

20.24 ± 4.949 

 

5(17.2 %) 

24(82.8 %) 

29.86 ± 7.512 

 

17(80.9 %) 

4(19.1 %) 

0.001 

 

 

 

Biochemical  t e s t s  mean ± SD     

IL- 18 (Pg/ml)   221.19 ± 51.493 217.33 ± 27.13 102 ± 4.416 194.57 ± 50.246 0.744a, 0.000b 

ALT (IU/L)       54.71 ± 16.091 59.29 ± 13.517 33.14  ± 6.093 41.29 ± 11.637 0.381a, 0.017b 

AST (IU/L)      47.24 ± 12.429 74.81 ± 17.691 32.95 ± 7.131 64.24 ± 24.284 0.000a, 0.000b 

T.Bil (mg/dl)     0.981 ± 0.26 1.21 ±  0.53 0.781 ± 0.1504 1.252 ±  0.725 0.093a, 0.009b 

D.Bil (mg/dl)        0.219 ± 0.075 0.324 ± 0.2278 0.143 ± 0.0507 0.329 ± 0.2572 0.081a, 0.004b 

Albumin (g/dl) 3.924 ± 0.3714 3.757 ± 0.3091 3.919 ± 0.1965 3.376 ± 0.5088 0.126a, 0.000b 

PT % 90.95 ± 5.277 90.05 ± 7.940 90.95 ± 5.277 90.05 ± 7.940 0.637a, 0.37b 

Glucose(mg/dl)    99.33 ± 16.883 98.57 ± 17.829 95.81 ± 20.629 109.76 ± 18.566 0.885a, 0.041b 

HB (g/dl) 12.105 ± 1.6764 12.448 ± 1.7285 10.381 ± 1.244 10.19 ± 1.3274 0.557a, 0.618b 

TSH (ng/dl) 3.652 ± 0.6137 3.419 ± 0.6562 4.45 ± 1.459 4.43 ± 1.434 0.235a, 0.966b 

Serum AFP (ng/ml) 9.50 ± 4.323 9.90 ± 5.291 9.10 ± 1.998 10.90 ± 4.592 0.742a, 0.084b 

Creatinine (mg/dl) 1.333 ± 1.7625 0.995 ± 0.1532 0.938 ± 0.1533 1.229 ± 0.3036 0.393a, 0.001b 

HCV RNA (Viral load copies/IU/L) N (%)     

High        

Moderate          

Low     

- ve    

7(24.4%) 

12(41.4%) 

10(34.5%) 

0 

6(28.6%) 

11(52.4%) 

4(19%) 

0 

0 

0 

0 

29(100%) 

1(4.7%) 

9(42.9%) 

11(52.4%) 

0 

 

0.242a, 0.000b 

Stage of fibrosis N(%)     

F1 

F2 

F3 

F4 

2(6.9%) 

20(69%) 

7(24.1%) 

0 

0 

10(47.6%) 

11(52.4%) 

0 

5(17.2%) 

24(82.8%) 

0 

0 

1(4.8%) 

4(19%) 

16(76.2%) 

0 

 

0.620a, 0.747b 

Necro-inflammatory activity index (HAI) N(%)     

        A1    

        A2  

        A3 

        A4    

4(13.8%) 

25(86.2%) 

0 

0 

1(4.8%) 

19(90.4%) 

1(4.8%) 

0 

22(75.9%) 

6(20.7%) 

1(3.4%) 

0 

2(9.5%) 

11(52.4%) 

8(38.1%) 

0 

 

0.099a, 0.586b 

p- value comparison between responders and non responders to IFN-treatments at baseline a; Responders and non responders 
after 6 months from end treatment b. 

 
Table 3: Correlation between IL-18 and other parameters 

Parameters IL – 18 level 
Control 
N=20 

CHC 
N=50 

Responders 
(n = 29; %58) 

Non-responders 
(n = 21; % 42) 

r P= value r P= value r P= value r P = value 
Demographic characters        
Age (yr)  -0.002 0.992 -0.292 0.040 -0.212 0.269 -0.498 0.022 
Sex -0.290 0.214 0.027 0.854 0.070 0.727 0.299 0.189 
BMI (kg/m2)     -0.145 0.543 -0.053 0.712 0.077 0.692 -0.385 0.085 
Biochemical tests        
ALT (IU/L) 0.061 0.798 0.109 0.449 0.037 0.849 0.362 0.107 
AST (IU/L) 0.162 0.495 -0.016 0.914 0.115 0.551 -0.098 0.672 
T.Bil (mg/dl) -0.168 0.480 -0.033 0.820 -0.092 0.634 0.069 0.765 
D.Bil (mg/dl) -0.182 0.441 -0.069 0.640 -0.129 0.504 -0.011 0.962 
Albumin (g/dl) -0.008 0.975 0.044 0.759 -0.023 0.904 0.179 0.436 
PT % -0.292 0.212 0.118 0.413 -0.340 0.071 0.568 0.007 
Glucose(mg/dl) 0.069 0.771 0.110 0.447 0.112 0.561 0.110 0.635 
HB (g/dl) 0.171 0.472 -0.060 0.678 -0.026 0.894 -0.111 0.631 
TSH (ng/dl) -0.182 0.443 0.010 0.944 -0.026 0.894 0.035 0.879 
Serum AFP   (ng/ml) 0.128 0.592 -0.184 0.202 -0.250 0.191 -0.041 0.859 
Creatinine (mg/dl) -0.014 0.952 -0.034 0.815 0.37 0.850 -0.144 0.534 
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HCV RNA (Viral load copies/IU/L)  - - 0.278 0.050 0.295 0.120 0.231 0.314 
Stage of fibrosis  - - 0.146 0.313 0.273 0.153 -0.049 0.832 
Necroinflammatory activity index 
(HAI)   

- - 0.273 0.055 0.320 0.091 0.245 0.285 

 

 
A- CHC-4 patients before starting treatment (r = 0.146, p = 

0.313). 

 
B- CHC-4 patients after 6 months from end treatment (r = 

0.750, p = 0.000). 

Figure1: Correlation between IL- 18 and Stage of fibrosis in CHC-4 patients   
 

 
A- CHC-4 patients before starting treatment (r = 0.146, p = 

0.313). 

 
B- CHC-4 patients after 6 months from end treatment (r = 

0.750, p = 0.000). 

Figure2: Correlation between IL- 18 and Necro-inflammatory activity index in CHC-4 patients 
 

 
A- In responders to IFN- treatment (r = -0.020, p = 0.916). 

 
B- In non-responders to IFN- treatment(r = -0.438, p = 0.047). 

Figure3: Correlation between IL- 18 and HCV viral load and response to antiviral therapy 
 

4. Discussion IL-18 has been reported by previous studies as a 
marker in HCC with others cytokines (16). In the 
current study, it has been used as a predictor to the 
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outcome of PEG-IFN ad ribavirin therapy in chronic 
hepatitis C patients, where measuring of IL-18 level 
has been performed in those patients before treatment 
and after 6 months from end of treatment (week 72). 
We analyzed its association with outcome of PEG 
interferon and ribavirin therapy hoping to find 
biological marker that might be used in predicting 
antiviral therapy response.  

Our results showed that IL-18 level was higher 
in patients with HCV infection than in control 
participants, in accordance with Sharma et al. (9), and 
Yoneda et al. (4). In addition, IL-18 showed a marked 
reduction after 6 months from the end of treatment. 
Previous reports have demonstrated upregulated 
levels of IL-18 in CHC genotype 1 and 4 infected 
patients and its correlation with hepatic injury. 
McGunniess et al. (17) have demonstrated chemo-
attractant properties of IL-18 (IL-1β, MIP-1β), 
mediating upregulation of TH1 associated IL-2 and 
IFNγ and down regulation of TH2 cytokine 10. This 
indicates its proinflammatory role in the course of 
hepatic impairment in CHC patients and its key role 
in disease pathogenesis. Ludwiczek et al. (18) have 
reported that plasma level of IL-18 was significantly 
higher in cirrhotic than non cirrhotic HCV patients.  

In accordance with a study performed by 
Schvoerer et al.(19) who observed that IL-18 level was 
significantly correlated with hepatic histologic 
activity, our results showed such correlation but 
without significant difference. This may be due to 
small sample size which influenced statistical 
analysis.   

As regards response to interferon treatment, it 
has been demonstrated that IL-18 levels were 
significantly higher at baseline in CHC genotype 1 
infected patients who achieved a SVR than those who 
did not (4). This was in agreement with our findings 
for CHC genotype 4 infected patients, indicating no 
relationship between HCV genotypes 1 or 4 and IL-
18 production. Moreover, it has been reported that 
high levels of IL-18 is one of the independent factors 
related to SVR in patients treated with PEG-IFN and 
ribavirin (4). This was also confirmed by Abiru and 
his colleagues (16) who stated that cirrhotic patients 
with low levels of IL-18 may progress to HCC, 
suggesting that IL-18 could be tested as a prognostic 
marker for cirrhotic patients who are likely to 
develop HCC. Such previous studies may support our 
results which have shown significant decrease in IL-
18 level of responders compared with non-
responders, suggesting positive correlation between 
IL-18 level and response to antiviral therapy.  

In addition, Marin-Serrano and his colleagues 

(20) have reported that there was a significant decrease 
in IL-18 levels in both responders and non responders 

after 6 months from end of treatment, with no 
difference in the decrease of cytokine level between 
the two groups. In this context, several issues should 
be mentioned before explaining such contradictory 
results; first, there is a favorable effect of interferon 
treatment on reducing this cytokine and its 
detrimental effect on histologic damage such as 
necroinflammatory activity and fibrosis index 
irrespective of viral effect. Thus, IL-18 cytokine 
should be a target for therapeutic interventions to 
reduce liver damage in CHC patients. Second, 
decreased levels of IL-18 could be caused by 
negative feedback regulation through parallel 
increase in IL-18BP or receptors resulting in 
impairment of its bioactivity and then associated with 
progression of disease. Third, differential production 
of IL-18 during various stages of HCV infection 
could also be a result of polymorphism in the 
regulatory gene of IL-18. These polymorphisms may 
be associated with protection against or susceptibility 
to infections. Fourth, precise cellular and molecular 
mechanisms and mediators underlying the liver 
damage and also protective antiviral effect may 
differ. Thus the relationship among genotype, IL-18 
production and HCV progression warrants further 
study. In addition to all previous factors other 
cytokines like IL-12 synergize the role of IL-18, in 
promoting Th1-mediated immune response and viral 
eradication.  

Sharma et al. (9) stated that during early and 
asymptomatic stage of infection, decreased levels of 
IL-18 may stimulate and maintain high levels of HC 
virions, resulting in persistence. During later stage of 
infection, an increase in IL-18 might result in 
prevention of progression to end-stage of liver 
disease. This was explained by ability of IL-18 to 
modulate the viability of the cells by increasing Fas-
mediated apoptosis of infected hepatocytes, 
supporting HCV replication, favoring their 
elimination and dissemination of the viral particles. 
This mechanism is inhibited by core protein of HCV 
in persistent infection. Therefore, we suggest that our 
non responders with high and moderate viral load and 
high level of IL-18 are at higher risk for HCC 
development.     

Regarding liver function tests, our results 
showed significant decrease in AST levels in 
responders than in non responders. This goes well 
with  Yoneda et al. (4) who found that AST is one of 
the independent factors related to SVR. As regards 
correlation between AST and ALT levels with IL-18 
level, our results was consistent with Sharma et al. (9), 
which didn’t show any association between IL-18 
level and ALT or AST values in responders and non 
responders. Also, in accordance with Mohran et al. 
(21) no correlation was observed between IL-18 level 
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and T.Bil, D.Bil., and albumin but significant 
correlation was observed between prothrombin 
activity and IL-18  in responders and non responders.  

Our results showed also significant increase in 
AFP in CHC patients compared to controls and this 
was in agreement with previous reports done by 
Hamouda et al. (22), Tamura, et al. (23), and Mohran et 
al. (21)  

Regarding TSH level, it has been demonstrated 
that the most common complications of IFN therapy 
for chronic hepatitis C infection is interferon induced 
thyroiditis (IIT) by necrosis not by apoptosis 
mechanism. Also, HCV infection itself contributes to 
the initiation of thyroid autoimmunity (24). Therefore, 
all patients were subjected to routine thyroid 
screening. Our results showed significant increase in 
TSH level after 6 months from end of treatment, but 
no correlation was observed between IL-18 and this 
variable in responders and non responders. Previous 
studies have shown a wide variation of thyroid 
dysfunction incidence in patients with CHC during 
and after IFN-α based therapy, at a rate of 2.5% to 
35% in different countries (25, 26). This variability can 
be attributed either to an underestimation of the true 
prevalence of thyroid dysfunction or to the diverse 
genetic predisposition of the subjects (27). 

Conclusion: 

 IL-18 level was seen to be elevated in CHC 
genotype 4 patients than in apparently healthy 
subjects. IL-18 was correlated with histological 
stages of the liver injury, but small sample size affect 
significant correlation. IL-18 level in responders was 
significantly reduced after 6 months from the end of 
treatment compared with those at baseline level,  but 
such decrease was not significant in non responders. 
IL-18 level was positively correlated with high 
moderate viral load in non responders, indicating its 
correlation with pathogenesis of liver disease in the 
course of HCV infection.  
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Abstract: Introdoction: Hepatitis B comprises one of the major health problems worldwide. Health Care Workers 
(HCW) are a group at risk for Hepatitis B Virus (HBV) infection. The aim of this study is Management of non-
responder health care workers to hepatitis B routine vaccination. Methods: In a descriptive-analytical study 
conducted in the Department of infectious diseases in the University Of Medical Sciences Of Tabriz, Non-responder 
cases of HCWs to HBV vaccination were studied and management. Results and Conclusions:  36.8% of HCWs 
were male and 63.3% of them were female. Mean age of male HCWs was 34.05 ± 8.58 year and in female HCWs 
was 30.43 ± 6.15 year (P<0.001). Mean of Primary response antibody titer in male HCWs was 340.59 ± 205.15 
IU/L and in female HCWs was 282.75 ± 194.22 IU/L (P=0.011). Mean of Secondary response (after one booster 
dose) antibody titer in male HCWs was 388.52 ± 175.25 IU/L and in female HCWs was 357.81 ± 164.24 IU/L 
(P=0.110). Non responder rate of HCWs for Routine vaccination (tree dose at 0,1 and 6 months)  was 31(9.36%). 
Non responder rate of HCWs after one booster dose vaccination (after tree dose at 0,1 and 6 months)  was 7(2.11%). 
Non responder rate of HCWs for secondary tree time (with double dose) vaccination (after tree dose at 0,1 and 6 
months ±  one booster dose vaccination)  was 2(0.6%).  This method seems best suited for routine immunization of 
people who give inappropriate response to routine vaccination. Those who did not respond to this method too, are 
recommended to be excluded from high risk activities in terms of exposure such as needle stick, and in case of any 
possible exposure, HBIG should be applied.  
[Varshochi M, Mohammad Shahi J. Management of non-responder health care workers to hepatitis B routine 
vaccination. Life Sci J 2012;9(4):4551-4554] (ISSN:1097-8135). http://www.lifesciencesite.com. 682 
 
Keywords: Hepatitis B Vaccines; Immunization; Vaccination; Non-responder; Booster Dose; Health Care Workers   
 
1. Introduction 

Viral hepatitis is one of the major 
occupational diseases among health care workers. 
Therefore, the only way to control the infection is 
application of necessary conditions to sterilize 
instruments, use of disposable gloves and needles, 
and vaccination of hospital staff to prevent the 
contamination (Hassel Horn, 1997).  
 Healthcare workers (HCWs) are more at risk 
of acquiring infection from their patients or 
transmitting various infections among their patients, 
or transferring their own infections to the patients. 
Acquisition of some of these infections causes severe 
illnesses, chronic diseases or hazardous complications 
(Jaggar, 2002; Ross, 2002). In order to reduce the 
mentioned transmission ways, the strict application of 
standard methods for preventing transmission of 
infection between patients and staff (HCWs) and their 
appropriate immunization has been recommended 
(Beltrami, 2000; Gerberding, 1995; Averhoff, 1998; 
Mahoney, 1999). 
 In medical-health centers, transmission of 
infection occurs through direct contact with blood or 
body fluids (surgery, laboratory staff, etc.), blood 
transfusion and hemodialysis (Zanetti, 2001; Koff, 
2002; Williams, 2001; Brotherton, 2003).  

 In case of HCWs, occupational exposure is a 
constant and real concern, and this risk is higher in 
the starting years of this profession. 
 Incidence of new infections of HBV among 
HCWs has been reported 1% per year (Zimmeraman, 
2003). The risk of transmission of HBV is 2,400 cases 
in every 1,000,000 surgeries, which is a high figure 
compared to HVC (140 per million) and HIV (24 
million) (Koziol and Henderson, 1996). The risk of 
transmission of HBV from HCWs to the people is 
high as well (Hasselhorn and Hofmann, 2000). 
 Unlike HIV and hepatitis C, transmission of 
HBV can be prevented by vaccination (Roggendorf 
and Viazov, 2003). This effective and safe vaccine 
was introduced and approved in 1981 (Williams, 
2001) and released in 1982 (Duclos, 2003). 
 Since 1991, injection of this vaccine in 
health centers became compulsory by WHO and other 
international organizations (Kane, 2000). This 
vaccine injected into the deltoid muscle in three doses 
and in months 0, 1 and 6 respectively (Kane, 2000), 
and over 95% of the recipients give a proper response 
to the vaccine (Roggendorf and Viazov, 2003). With 
HBV vaccination, percentage of carriers has been 
reduced from 15-20% to 1% (Duclos, 2003). 
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Regarding the wide range of HBV infection 
in the world, its serious complications and the high 
cost of treatment due to infection, the prevention of 
disease is inevitable. 
 As recommended by WHO, the groups at 
high risk, including HCWs, should be vaccinated 
against HBV. 
 After vaccination, antibodies against HBV 
are produced in the blood. Amount of the secreted 
antibodies in the blood depends on the number of 
vaccine doses and the rate of immune response of the 
body to the vaccine (Alavian, 2006). 
 When the antibody titer falls below 10 
Miu/ml, people get susceptible, and there is a 
possibility that they get infected by HBV despite 
previous vaccination. Therefore, serologic 
examination of HBs Ab and determination of 
antibody levels at regular intervals is essential in 
HCWs, and in case of reduction of antibody titer, a 
booster dose of HBV vaccine should be administered 
(Marchou, 1995). 
 In this study, we were to evaluate the 
response rate of HCWs to HBV vaccination in cases 
with inappropriate response in terms of response to 
the booster dose and double dose revaccination. 
2. Material and Methods  

In a descriptive-analytical study conducted 
in the Department of infectious diseases in the 
University Of Medical Sciences Of Tabriz, Non-
responder cases of HCWs to HBV vaccination were 
studied and management.  
 The studied HCWs are vaccinated by hepatitis B 
vaccine with fallowing properties (entitled EUVAX 
B, met the WHO requirements, made in Korea, LG 
life sciences company) for three doses (0, 1 and 6 
months) and antibody was titrated three months after 
vaccination. All utilized vaccines were from one 
brand and all tests were performed in one laboratory. 
 ELISA test was used to evaluate the samples 
used kit in this study was the Anti-HBs kit, made by 
ROCHE Company entitled “COBAS”. Methods of this 
kit was ELISA, in which ELISA micro plates in this 
method ELISA micro plates are covered by antigen S 
so that after adding serum containing antibodies against 
antigen S, antigens would bind with antibodies. In the 
next step, antigen S conjugated with peroxidase 
enzyme is added which attaches to the part of the 
antibodies not bound to antigens. Later, adding 
chromogene and substrate dies the solution whose 
color can be read by ELISA reader. 
        After performing tests and reading the plates by 
ELISA reader, standard curves were provided using 
standard samples. Later using these curves, the 
concentration of antibodies in the tested sample were 
calculated. Based on the instructions of the kit 
manufacturer, antibody level less than 10 units per mL 

was considered negative and amounts higher as 
positive. 
 In this study, HCWs vaccinated routinely 3 
times during the past 5 years on schedule (6-1-0) with 
negative HBcAB and HBsAg titers were studied in 
terms of HBsAB. 
 In this study, 331 HCWs were studied and 
those with inadequate HBsAb titers (under 10) were 
selected. These HCWs received a booster dose of HBV 
vaccine and were studied again 3 to 6 months later in 
the same laboratory in terms of HBsAb titers. 
In this study, seven HCWs under study still had 
inadequate HBsAb titers.These people underwent 3-
times double dose subcutaneous revaccination and 6 
months after vaccination, their HBsAb titers were 
evaluated. 
3. Results 

122(36.8%) of HCWs were male and 
209(63.3%) of them were female. Mean age of male 
HCWs was 34.05 ± 8.58 year and in female HCWs 
was 30.43 ± 6.15 year (P<0.001). Mean of Primary 
response antibody titer in male HCWs was 340.59 ± 
205.15 IU/L and in female HCWs was 282.75 ± 
194.22 IU/L.  Mean of Primary response antibody 
titer in male was significantly higher than female 
HCWs (P=0.011). Mean of Secondary response (after 
one booster dose) antibody titer in male HCWs was 
388.52 ± 175.25 IU/L and in female HCWs was 
357.81 ± 164.24 IU/L. 

 
 
 
 
 
 
 
 

Significant difference was not found in Secondary 
response (after one booster dose) antibody titer 
between two gender (P=0.110 
Chart 1. Non Responder Rate of HCWS at tree stage 
of Vaccination 
 

Non responder rate of HCWs for Routine 
vaccination (tree dose at 0, 1 and 6 months) was 
31(9.36%). Non responder rate of HCWs after one 
booster dose vaccination (after tree dose at 0, 1 and 6 
months) was 7(2.11%). Non responder rate of HCWs 
for secondary tree time (with double dose) 
vaccination (after tree dose at 0,1 and 6 months ±  one 
booster dose vaccination)  was 2(0.6%) (Chart 1). 

Evaluation of Age, Height and Weight of 
HCW based on primary response antibody titer were 
shown in table 1.  Evaluation of response to 
Vaccination based on Gender, Smoking and 
Hyperlipidemia were shown in table 2.  
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4. Discussions  

In the study of Hofmann et al, 2% of female 
and 1.5% of male vaccinees did not develop anti Hbs 
and 4.8% and 7.1% respectively were low responders 
(anti Hbs <100 <10 IU / l) (Hofmann, 1997).  
 In our study, out of 31 Non-Responder 
HCWs in the first stage, 10 patients (32%) were male 
and 21 (68%) were female, that in this study, non-
responsiveness was higher among females. 
 Ramos et al showed that 2 to 10% of 
healthy adults do not respond to vaccination by 
producing protective levels of antibody anti-HBs 
(assumed as protective, concentrations of ab. Anti-
HBs> 10 UI / L) (Ramos, 2000).  
 It is unclear whether booster vaccination 
of non-responders offers higher anti-HBs 
seroconversion, and hepatitis B vaccine prevents the 
infection of hepatitis B mutants in healthcare workers 
(Chen and Gluud, 2005). 
 In the study of Valats  et al, Up to 20% of 
healthcare workers are considered as non-responders 
to hepatitis B vaccination (anti-HBs<10 m UI/ml in 
serum)( Valats, 2010). 
 In our study, 36/9% of the cases under study 
were Non-Responders, similar to the results of above 
mentioned study. 
 Chlíbek et al show that the immune 
response decreases with increasing age (Chlíbek, 
2007).  
 In the study of Zeeshan et al, the percentage 
of non responders increased gradually from 9% in 
participants under 25, 13% in 25-34, 26% in 35-49, 
and 63% in ±50 years of age(Zeeshan, 2007).  
 HBsAb titer in study cases was reduced by 
increasing weight; however, this relationship was not 
statistically significant. As well, mean age of the 
study cases was higher than the others, and this 
difference was not significant. 
 Chlíbek et al demonstrated that males 
achieved lower geometric mean titres (GMT) of 

antibodies and lower seroprotectivity rates compared 
to females(Chlíbek, 2007).  
 In the study of Zeeshan et al, male non-
responders were more frequent (18%) than female 
ones (8%) (Zeeshan, 2007).  
 In our study, the rate of non-responsiveness 
in females was higher than in males, and after 
administration of the booster dose, this rate in 
females was higher than in males under study. 
 Cardell et al demonstrated that the 
seroconversion rate of protective anti-HBs level was 
68% after 3 doses and 89% after 3 or 4 
doses(Cardell, 1999).  
 In our study, the Good Responders after 
administration of 3 and 4 doses of vaccine were 
74.9% and 96.4% respectively. 
 Factors associated with a lower response 
rate in the study of Cardell et al were increasing age 
(p <0.05) and smoking (p <0.001) (Cardell, 1999).  
In our study, although the level of antibody titer in 
smokers was lower than in non-smokers, this 
difference was not statistically significant. 
 Alerany et al showed that age is the variable 
most closely linked to the risk of a poor 
immunological response (Alerany, 1993).  
 Yen et al demonstrated that being male, age 
under 40 years and positive anti-HBc are associated 
with non-responsiveness to HB vaccination (Yen, 
2005).  
 Immunized workers were more protected 
against HBV infection than non-immunized workers, 
indicating that HBV vaccine was a useful measure 
for protection against the infection (Nagao, 2008).  
Conclusions 

This method seems best suited for routine 
immunization of people who give inappropriate 
response to routine vaccination.  
Those who did not respond to this method too, are 
recommended to be excluded from high risk activities 

Table 1. Evaluation of Age, Height and Weight of HCW based on primary response antibody titer. 
 Primary Response P 

Good Responders Low Responders Non Responders 
Age(Year) 31.32 ± 7.02 32.65 ± 7.96 33.71 ± 8.51 0.146 
Height(m) 1.64 ± .08 1.64 ± .07 1.65 ± .08 0.906 

Weight(Kg) 66.28 ± 12.79 67.75 ± 14.02 69.48 ± 11.96 0.365 

 
Table 2. Evaluation of response to Vaccination based on Gender, Smoking and Hyperlipidemia 

 Sex 
P 

Smoking 
P 

Hyperlipidemia 
P 

Male Female Yes No Yes No 

Primary Response 
Non Responders 10 21 

0.158 
4 27 

0.051 
4 27 

0.989 Low Responders 15 37 3 49 6 46 
Good Responders 97 151 9 239 30 218 

Secondary 
response (after 

one booster dose) 

Non Responders 3 4 
0.123 

2 5 
<0.001 

2 5 
0.601 Low Responders 4 1 2 3 0 5 

Good Responders 115 204 12 307 38 281 
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in terms of exposure such as needle stick, and in case 
of any possible exposure, HBIG should be applied. 
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Abstract: Thyroid storm causes serious alterations in cardiac parameters. These include an increase in resting heart 
rate, myocardial contractility and a predisposition to arrhythmias. As the result, most patients with thyroid storm 
experienced cardiovascular manifestations. The most common arrhythmia is atrial fibrillation and supraventricular 
tachycardia, however, ventricular arrhythmia , pulmonary hypertension and right side heart failure have been rarely 
reported in the literatures. In this report, we have reviewed 7 cases of thyroid storm patients with rare cardiac 
manifestations. 
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INTRODUCTION:  

Cardiovascular manifestations of thyroid storm 
are well known documented facts in literatures. The 
most common arrhythmia is atrial fibrillation and 
supraventricular tachycardia;however, ventricular 
arrhythmia, pulmonary hypertension and right side 
heart failure have been rarely reported in the 
literatures. In this report, we have reviewed 7 cases of 
severe thyroid storm patients who presented to our 
intensive care unit at university hospital with rare 
cardiac presentation (Table 1). 

Case 1: A previously healthy 37 years old lady 
presented to King Fahd hospital of university in 
august 2012 with palpitation and bilateral lower 
limbs swelling. She also reported weight loss of 15 
kg over past 4 months and heat intolerance. On 
physical examination , she had tachycardia , elevated 
jagular venous pressure 15+ ,  right exophthalmos , 
goiter, chest auscultation reveled bilateral basal 
crepitations up to midzone and bilateral legs swelling 
up to knees. a Chest X-ray showed cardiomegaly 
with pulmonary edema . Electrocardiography showed 
atrial fibrillation at rate of 180/min .1 hours after 
presentation, she developed cardiac arrest for 2 
minutes with ventricular fibrillation. She was 
intubated and received electrical cardioversion and 
regained her A.F rhythm and was started on intropic 
support for cardiac failure  then transferred to ICU 
care .Her thyroid stimulating hormone level was 
suppressed  <0.0025 ulU/ml  (reference range  0.35-
4.94) and free T4 was 3.24 ng/dl (reference range  
0.7-1.48) and her free T3 was 9.91pg/mil (reference 
range 1.71-3.71). her anti thyroglobulin antibody was 
105.78 IU/ml (reference positive level >4.1 IU/ml) 
and anti thyroid peroxidase > 1000 IU/ml (reference 
positive level >5.6 IU/ml).She was diagnosed with 
thyroid storm (Burch score was 85)1 with acute 

pulmonary edema and heart failure with fast rate A.F 
and received hydrocortisone, propranolol, 
propylthiouracil and logul’siodine. 

A transthoracic echocardiogram reveled reduced 
ejection fraction (45%),septalhypokinesis, sever 
dilated left atrium, moderate dilated right ventricle 
and right atrium with sever mitral and tricuspid 
regurgitations as well as pulmonaryhypertension 
(pulmonary artery pressure >70 mm hg). 

By the 2nd day in ICU, she was off from intropic 
support and by the 3rdday , she was extubated . She 
was kept on anti-thyroid medications only, and 
repeated echocardiogram within 1 week and 3 weeks 
showed continuous regression and normalization of 
her cardiac manifestation. By 3rdweek, 
echocardiogram show normal systolic function, 
normal right ventricle size and normal pulmonary 
pressure with mild tricuspid and mitral regurgitation. 

Case 2: A 40 years old male, who was diagnosed 
to have grave’s disease for 6 months on treatment , 
presented with shortness of breath on exertion for the 
last 2 months associated with lower limb swelling . 3 
days prior to presentation, hisshortness of breath 
became even at rest associated with orthopnea and 
paroxysmal nocturnal dyspnea. On physical 
examination his temperature was 38.2°C and pulse of 
110/min. He had Elevated jagular venous pressure 
16+, chest auscultation reveled bilateral basal 
crepitations , S3 gallop , distended abdomen with 
positive shifting  dullness and lower limbs swelling. 
Chest X-ray showed pulmonary congestion. 
Echocardiogram showed dilated leftventricle with EF 
40% ,septalhypokinesis and dilated right ventricle 
with pulmonary artery pressure of >50 mm hg. 

His thyroid stimulating hormone level was 
suppressed  <0.0025 ulU/ml  and free T4 was 5,23 
ng/dl  and her free T3 was 9.91pg/ml. He was 
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diagnosed with thyroid storm (Burch score 55) wtih 
acute heart failure and was started on neomercazole , 
beta blockers and steroid therapy in addition to 
diuretics. Patient conditions improved and a follow 
up echocardiogram showed normal left ventricle with 
EF 55%, normal right ventricle and normal 
pulmonary artery pressure of 25 mm hg. 

Case 3: A 26 years old Indonesian housemaid 
was admitted to hospital in April 2010 with shortness 
of breath, palpitations and lower limb swelling for 2 
weeks. She also had weight loss and neck swelling 
for 5 months durations. On admission, her 
temperature was 39°C, pulse was irregular 150 
beats/min . She had  jagular venous pressure 15+ with 
goiter , Variable S1 on heart auscultation with lower 
limb swelling up to knees. Her thyroid stimulating 
hormone level was suppressed  <0.0025 ulU/ml  and 
free T4 was >6  ng/dl  and her free T3 was >30pg/ml. 
ECG was done and it showed fast rate atrial 
fibrillation, and her chest X-ray showed pulmonary 
congestion .   

Echocardiogram showed normal left ventricle 
systolic function, moderate tricuspid regurgitation 
with dilated right ventricle and sever pulmonary 
hypertension > 70 mm hg.She was diagnosed with 
thyroid storm (Burch score 80) with acuteisolated 
right side heart failure. She was admitted to intensive 
care unit and was started on propylthiouracil  , 
propranolol and steroid therapy with anti heart failure 
medications. She improved clinically and was 
discharged home on anti-thyroid therapy 

Case 4: A 49 years old male who was diagnosed 
to have grave’s disease and type 2 diabetes mellitus 
in June 2004. He was maintained on carbimazole 
15mg TID and never achieved eu-thyroidism. He was 
found to have chronic atrial fibrillation and was 
maintained on warfarin. 
 In November 2005, he presented to 
emergency room with sever shortness of breath even 
at rest with orthopnea, paroxysmalnocturnal dyspnea 
and productive cough for one week . On examination 
, his temperature was 38.8°C , pulse irregular 160 
beats/min , blood pressure 170/60 , elevated jagular 
venous pressure 18+ , bilateral crepitations of lung up 
to midzone  and lower limb edema up to the middle 
of thighs .His thyroid stimulating hormone level was 
suppressed  <0.0025 ulU/ml  and free T4 was 5.06  
ng/dl  and her free T3 was 14.5pg/ml. His chest X-
rayshowed pulmonary edema and his ECG showed 
atrial fibrillation with rate 160 beats/min. 
 His echocardiogram showed sever dilated 
left ventricle with global hypo- hypokinesis , ejection 
fraction of 25% , moderate mitral regurgitation and 
moderate tricuspid regurgitation with sever 
pulmonary hypertension > 70 mm hg. 
 

 He was diagnosed thyroid storm with acute 
heart failure (Burch score 65) , patient was started on 
non-invasive positive airway pressure , carbimazole , 
propranolol with anti- failure medication and was 
admitted to intensive care unit. At the same day of 
presentation, patient developed ventricular fibrillation 
and died. 
Case 5:A previously healthy 42 years old male was 
brought to emergency room by his brother with 
severe respiratory distress. His complain was 
shortness of breath with fever which started 2 days 
ago and became worse over the next day associated 
with cough and chest pain with palpitation. There 
was no weight loss, sweating other hyperthyroid 
symptoms. 
 On examination, he was in respiratory 
distress with rate of 38 breaths/min and cyanosis, O2 
saturation was 80%, blood pressure 160/80, pulse of 
145 beats/min and temperature of 38.7°C. His Chest 
examination revealed bilateral basal crepitations,  
jagular venous pressure of 18+, normal S1 with loud 
P2 in cardiac auscultation .His ECG showed sinus 
tachycardia and CXR show pulmonary edema. His 
Echocardiogram show moderate systolic dysfunction, 
severe mitral regurgitation, severe tricuspid 
regurgitation and pulmonary hypertension more (P.A. 
pressure > 50 mm hg). 
 He was intubated in the emergency room 
because of severe respiratory distress, started on 
diuretic treatment and anti-biotic with working 
diagnosis of acute heart failure with possible 
community acquired pneumonia. 2 days post 
intubation; his CXR and blood gases were improved 
but still had persistent tachycardia 140+ beats/min 
and had a trial of exutubation. Post-extubationhe 
became again in respiratory distress with severe 
tachycardia 160 beats/min and because of his 
persistent tachycardia , thyroid function test was 
requested. His thyroid stimulating hormone level was 
suppressed  <0.0025 ulU/ml  (reference range  0.35-
4.94) and free T4 was 2.23 ng/dl (reference range  
0.7-1.48)and her free T3 was 4.81 pg/mil ((reference 
range  1.71-3.71). 
 Subsequently, he was diagnosed with 
thyroid storm (Burch Score 85) with 
acutebiventricular heart failure. He received anti-
thyroid treatment with anti-failure management and 
improved clinically and was discharged home. 

Case 6:  A 39 years old male presented with 
history of proximal muscle weakness, palpitation and 
shortness of breath on mild exertion for 2 weeks 
durations and diffuseabdominalpain for 2 days. He 
has positive history of weight loss > 45kg in last 3 
months, heat intolerance and profuse sweating for 6 
months. 
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Table 1. Cases 
 Case 1  Case 2  Case 3  Case 4  Case 5  Case 6  Case 7  
Gender  female  Male  Female  male  Male  Male  Female  
Clinical 
presentation  

Cardiac arrest  Heart failure  Right side 
heart failure 

Heart failure  Heart failure  Hyperthyroid 
symptoms  

Hyperthyroid 
symptoms  

Thyroid storm 
score 

85  55  80  65  85  30  45  

TSH  < 0.0025  <0.0025  <0.0025  <0.0025  <0.0025  <0.0025  <0.0025  
Free T3  9.9  >30  >30  14.5  4.81  >30  >30  

Free T4  3.24  5.23  >6  5.06  2.23  4.3  4.7  
Management  PTU, Steroid, 

BB and loguls’s 
Neomercazole, BB 
and anti-failure  

PTU, 
Steroid and 
BB  

Neomercazole 
BB and anti-failure  

PTU, Steroid, 
BB and loguls’s 

Neomercazole , BB  PTU, Steroid, BB 
and loguls’s 

ECG  A.F + V.F  A.F  A.F  A.F + V.F Sinus 
tachycardia  

Sinus tachycardia  SVT/ 
P.pulmonale 

Echo  EF45%, sever 
MR+TR  

EF45%, dilated 
LV+RV 

EF55% 
dilated RV 
with T.R 

EF25% global 
hypokinesia , severe 
dilated LV 

EF 45% sever 
MR+TR 

Normal 70%, 
dilated RV with 
severe TR 

EF 60% ,dilated 
RV with TR 

P.A. Pressure  >70  >50  >70  >60  >50  40  >60 

Euthyroid 
status  

Achieved  Achieved  Achieved  Not achieved  Achieved  Not achieved  Achieved 

Repeated Echo EF65%,mild 
MR+TR  
Normal PA.P  

EF 60% normal  
Pul. pressure  

     

Outcome  Survive  Survive  Survive  death  Survive  Survive, lost F/U  Survive 

 
On examination , he was agitated ,his 

temperature 38.3°C , pulse regular 130 beats/min , 
resting tremors , exophthalmos, diffuse enlarged 
goiter  and heart auscultation of normal S1 with loud 
P2 . His thyroid stimulating hormone level was 
suppressed  <0.0025 ulU/ml  and free T4 was 4.3  
ng/dl  and her free T3 was >30pg/ml.  

Echocardiogram showed normal systolic 
function, dilated right ventricle, severe tricuspid 
regurgitation with pulmonary hypertension  > 45 mm 
hg. 
 He was diagnosed with thyroid storm with 
acute isolated right side heart failure. He was started 
on carbimazole ,inderal and steroid with clinical and 
echocardiographic improvement. 
 Case 7: A 27 years old office secretary lady 
with previous diagnosis of grave’s disease for 4 
years. She presented to our emergency department 
after 2 weeks of being out of medicine 
(neomercazole). She was in severe respiratory 
distress, abdominal pain and palpitation which started 
3 days ago and increased in severity. Onexamination, 
she was agitated in respiratory distress 30 
breaths/min with regular tachycardia 150 beats/min 
.jagular venous pressure 10+ cm, clear chest 
auscultation with load P2 with normal S1 in heart 
auscultation . Generalize abdominal tenderness with 
pulsatile hepatomegaly and lower limb edema up to 
knees. 

Her initial ECG show supra-ventricular 
tachycardia and after 2h of presentation it showed 
sinus tachycardia with P pulmonale.Echocardiogram 
showed normal systolic function with dilated right 
ventricle, sever tricuspid regurgitation and pulmonary 
hypertension >60 mm hg.  

 Her thyroid stimulating hormone level was 
suppressed <0.0025 ulU/ml and free T4 was 4.7 ng/dl 
and her free T3 was >30 pg/mil . She was diagnosed 
with thyroid storm (Burch score 45) with evidence of 
right side heart failure. She was managed with 
propylthiouracil, Inderal, steroid and loguil’s iodine. 
She was improved clinically and 
echocardiographically in anti-thyroid medication 
only.  
 
DISCUSSION:  

In this review, 4 out of 7 cases presented 
with atrial fibrillation and one with SVT. The most 
common clinical presentation of thyrotoxic heart 
disease is atrial fibrillation. Case 1 and case 4 
presented with ventricular fibrillation which is 
extremely rare and serious arrhythmiccomplication of 
thyroid storm. Up to our knowledge, 3 reported cases 
in the literatures presented with ventricular 
arrhythmia as initial presentation of thyroid storm.2  
Few hypothesis were postulated including thyrotoxic 
periodic paralysis with severe hypokalemia,3,4   
coronary spam 5,QT interval prolongation, 6 and 
systolic dysfunction .  

In term of heart failure, 4 out of 7 cases 
presented with left  sided heart failure. Based on 
clinical and echocardiographic presentation, all 
patients had complete recovery of systolic function 
with anti-thyroid medications. High output heart 
failure is well documented to the literatures, 
especially in those with sever long standing untreated 
hyperthyroid.7Isolated right sided heart failure 
secondary to thyroid storm has been rarely reported 
in the literatures.8,9In our review case 3,6,7 presented 
with isolated right sided heart failure.  
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 Pulmonary hypertension secondary to 
thyroid storm was reported in all our cases. A limited 
numbers of observational studies have documented 
the prevalence of pulmonary hypertension to range 
41-65%. The largest observational study by Marvisi 
et al, evaluated 114 patients with hyperthyroidism 
and found mild pulmonary hypertension in 43% and 
no cases of pulmonary hypertension in control 
group.10In our review all patients with thyroid storm 
had severe pulmonary hypertension which reversed 
completely in 6 cases following anti-thyroid 
medications. One of the strong hypothesis have been 
postulated that auto-immunity is a major contributor 
to pulmonary hypertension and right sided heart 
failure.11 

 

Conclusion:  
The most common presentation of 

thyrotoxic heart disease is atrial fibrillation and high 
output heart  failure. However, other rare cardiac 
presentations can occur including ventricular 
arrhythmias, isolated right side heart failure and 
pulmonary hypertension. Internist should be aware of 
this association and reversibility with anti-thyroid 
medications. We advised to conduct large study of 
thyroid storm presentations inintensive care units and 
estimate true prevalence and nature history.  
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Abstract: The sonnet is a poetic form that in the constitutional era not only expressed the feelings and emotions of 
the poet but was also used to direct their political and social aspirations.  Many poets, including women, played a 
role and achieved fame. Despite the small number of these poets and the minimal effect on constitutional revolution, 
they spoke about their social goals, fought injustice and for the restoration of lost rights, and made great strides in 
social movements. The most famous women sonneteers were Fatemeh Soltan Farahani, Nimtaj Salmasi, Shams 
Kasmaie, and Fakhr Azmi Arghon.  
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1. Introduction 

Looking at the history of Iranian literature, 
we can see that the most brilliant and glorious 
moments are embodied in the Persian sonnet, and the 
most brilliant minds in the history of our literature 
have expressed themselves in this form. Needless to 
say, Sadi, Hafez, and Molavi are the greatest poets in 
the literary world. They are considered the greatest 
Persian sonneteers. Let’s not forget that poem is the 
most important and most basic element of Persian 
culture. The sonnet is the foundation of Persian 
poetry, which is often known for its pure and 
beautiful sonnets. The sonnet appears in Ghanaian 
literature. Its subject is only itself, and it is the best 
format for this type of literary expression (1). The 
style and purpose of the sonnet was unchanged until 
Shahrivar 1281 (1902).  Another kind of sonnet was 
at the service of society and political issues but 
gradually left with the field of poetry in relative 
comfort. The effect of the Persian poem can be seen 
in sonnet. Special words were used in sonnet to 
express concepts.  The sonnet fell from its splendor 
and elegance.  There were no splendors in the sonnets 
of 13th-century poets, such as Neshat Esfahani, 
Foroughi Bastami, etc. (2). A constitutional poem 
reflects social aspirations, including freedom, 
patriotism and anti-colonial modernity, justice and 
equality, of the Iranian people suppressed in that 
period. The poets of this period allowed themselves 
to utilize words from a small word circle used 
thousands of years ago (3). During the first 
constitutional realm, poems were used daily in the 
press. Humor and lyrics and political sonnets were 
prevalent during this period. In this period, the 
shadows of the return poem were not clear, and the 
modern day was not available. Many scholars and 
poets were caught in limbo (4). The revealing poetic 
expression of the constitution brought to mind 

language on social issues, through decline and 
degeneracy. It lacked deep poetic understanding. But 
it indirectly caused a lesson in awareness and 
consciousness of social poets of the next decade (4).  

Committed poetry is used to protest and 
criticize. Criticism is rooted in social and political 
issues, often with suffering thoughts and aspirations 
of the lower classes. Committed literature claims it 
can help all or part of the community reach its goals, 
such as eliminating discrimination, achieving 
freedom, and even some political goals. For those 
who know commitment as a principle, beauty that 
does not bring any benefit to people is a useless 
beauty. This is exactly the idea that the poets of 
social symbolism adhered to in 30-50th decades 
(1330-1350 Hijri Shamsi calendar) (5). Social-
political concepts of the sonnet were Iranian love, 
fight with Hijab, fight against foreign domination, 
liberalism, republicanism, and sometimes an 
invitation to a rebellious movement. 

 
2. Criticism in the poetry of sonneteer women  

The social-political history of Iran cannot 
exist without women; their presence in Persian 
literature has not been obvious. Iranian women have 
a deep connection to poetry. The image of women 
portrayed in patriarchal culture is not real. They lived 
for centuries under the domination of men, but over 
time, changes were created politically - which had an 
effect on women.  Man's changing vision expedited 
the movement. Women who were not aware of 
political-social movements tried to move quickly to 
be consistent with the new literature. Those who were 
in solitude and unseen because of their tradition and 
culture and had limitations because of their beliefs, 
decided to become aware of everything with the 
changing political situation in the constitutional era. 
They looked at the facts surrounding them and tried 
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to gain new experiences in the constitutional era (6). 
The ancient literature of Iran is very manly, and the 
voice is thick. We have thousands of men poets and 
only a handful of women poets. Women have been so 
behind that even the two of them had pseudonyms 
“Mastoore” and “Makhfi.” The situation is even 
worse in humor. We have some women poets such as 
"Rabea" and "Mahasti," “Jahan Khatoon,” “Ghorratol 
ain” but there are no female humor columnists. In 
Rabea and Mahasti poems there is humorous 
lyricism. And there is a social satire in the lyrics, 
"Zhale Ghaem Maghami" and "Parvin Etesami." All 
of them are related to poetic literature but not related 
to prose literature (7). 

Fateme sultan Farahani, who was the sister 
of Adibolmamalek and the descendant of Ghaem 
Magham Farahani, is one female poet who belongs to 
the Ghajar period. Etemadossaltane reports in the 
book Khairat Hesan that she was so prolific in Arabic 
literature, history, and Persian poems at that were 
held in the same esteem as famous Arab poets. She 
tried to introduce the women in public life and show 
their place in social life. Before the constitutional 
revolution, women did not have a real identity in the 
Persian poetry. However, Alamtaj Ghaemmaghami 
(Zhale) expressed their pain despite the silence of 
other women poets in those conditions.  
She expressed her real emotions, feelings, and 
imagination. Zhaleh asked for a change in the 
treatment of women. She asked women to start a 
revolution and gain their own freedom. Zhaleh, for 
the first time, spoke about women in all her poems, 
and her feelings, bad or good, came from her female 
mind (8). She was young in the constitutional era, 
and her poems are the most unique in literary history 
to offer a gender perspective. She is from a turbulent 
period of social-political history of Iran, and a 
woman of great self-esteem.  She described her 
feminine self instead of repeating concepts (9).   

Shams Kasmaie is another poet of this era. 
She was a liberated, independent-minded woman. 
She had a fresh mind and a diverse approach to the 
classic poem. But she did not follow the new method. 
She was the first woman to picture her potential in a 
modern structure (10). In her first poem, the content 
is not repeated. The poet tries to introduce the poem 
with a special attitude. She tried to start a literary 
revolution. Unfortunately, Kasmaie did not follow 
her own experiences.  Because we lost her book, few 
of her poems exist (10).  

Mehrtaj Rakhshan (Badroddoja) was a 
pioneer in the women’s movement and established 
schools for girls. She wrote poems about women and 
freedom (10). Nimtaj Salmasi, the most famous poet, 
wrote poems on social criticism, and she advocated 
the most revolutionary ideas. This was the first shout 

of the woman who wanted to make government 
aware of the conditions. There are two social-
political sonnets from Nimtaj, and they are critical. 
They are a reflection of social-political issues of that 
society. Sonnet “Kaveh” is one of her most famous 
poems, which she wrote before Reza shah (11). 

Fakhr Ozma Arghan is one of the most 
famous women poets and the mother of Simin 
Behbahani. She was one of the most successful 
women in her time. She was the editor of Future of 
Iran and publisher of the magazine Banovan. She was 
the most active member of the women’s center and a 
member of the Democratic Party. She established 
many schools for girls.  She had some objections 
about the two genders and some people said she as an 
“artist of progressive and critical social issues and 
political themes.”  In fact, she had some traditional 
ideas about women. 

Fasl Bahar khanoom (also known as Jannat) 
was known as Iran dole and her pseudonym was 
Jannat. She was a 13th-century poet. She had a 
literary taste and managed to enter the Poets 
Gathering with the help of her husband. Her house 
was a meeting place for the Poets Gathering. The 
important poets of that period gathered in her house 
to discuss and negotiate. At these gatherings, her 
poems became famous, and some of them were 
published in magazines such as Armaghan and Gol-e- 
zard. 

Badri Tondari was a very educated poet. She 
knew French and Arabic and traveled to European 
countries. She knew her country was undeveloped 
and lost. She thought so much about the fate of 
women in her country and tried to make women in 
her country educated and literate (9). By looking at 
poems of  women in earlier centuries , classic or 
traditional, discrete or free, we can see that now 
women are moving alongside men and their voice is 
the voice of all human beings. Those people have 
suffered (8). 

 
4. Conclusion  

Women poets, especially after the 
constitutional era, wrote poems about social and 
political issues, and some were critical. Most of these 
women established schools and magazines and 
participated in political parties. Although they had 
some limitations in their lives, they proved they could 
shout justice, freedom, and equality whenever they 
wanted. These women created social movements for 
the following generations. 
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Abstract: Background: Candida species are major pathogenic in immunocompromised patients that can be present 
on all medical personnel and find it in infect hands that may be transferred to patients and even can cause their death 
Objective: This study aimed at the isolation of Candida species from different fields were medical students. 
Methods: This descriptive study was performed duration 6 months from October 2010 to March 2011.  In total 385 
students from different fields were sampled. Samples on Sabouraud dextrose agar medium with Chloramphenicol 
were cultured. Candida species were identified by Corna meal gar medium, Chromagar absorbing and different 
carbohydrates were used. Results: 116 out of 385 cases (30.2%) of the hand culture (of the candidates) were 
positive. The most common species isolated Candida albicans was 70 cases (60.3%). Many species of Candida from 
hands of nursing students, 17 (37.8%) were isolated. Conclusion: In different fields, hands of the medical students 
could be containing of candidate, worthy people before contact with immunocompromised patients, to wash their 
hands. 
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1. Introduction 

Candidiasis can occur in chronic, sub-acute 
or acute forms. It has different clinical signs and 
symptoms with causative agents including a wide 
spectrum of endogenous and exogenous species of 
Candida. Candida species are present in the 
environment and can colonize on the skin or catheters 
through contaminated instruments or devices or hand 
contacts.  
 Candida species can produce infections in a 
suitable setting including heat, moisture, burn, 
immune system deficiency, skin scratches, diabetes, 
leukemia or immune system suppressing drugs use. 
Candida species are among the most important 
causative agents of hospital acquired infections 
(Rippon, 1988). 
 Fotedar has conducted a study on probable 
role of German cork roach as a vector in transmission 
of fungi, and the most prevalent fungi isolated from 
cork roaches present in the hospital were Candida 
(Fotedar and Banerjee, 1992).  
 Hauer introduces pneumonia, bronchitis, 
UTI and septicemia as the most common hospital 
acquired infections in descending order and states 
that hospital acquired infections are most commonly 
seen among ICU patients, and this is because most 
ICU patients have debilitated immune system or use 
antibiotics (Hauer, 1996). 
 Alvarez considers long time stay in ICU, 
over 65 year's age, female gender and antibiotics use 
as influential in acquiring candiduria (Alvarez-
Lerma, 2003).  

Conteno has evaluated ICU ward air of Antonio 
hospital in Venezuela for presence of fungi and has 
isolated filament fungi like Aspergillus, Fusarium, 
Candida and … from ICU ward air, and believes that 
the number of patients being inflicted with such fungi 
is on the rise (Conteno and Machado, 2004).  
 Wisplinghoff has conducted a study and 
stated that Candida species were an important cause 
of hematologic nosocomial infections and that had 
increased mortality rate in these patients 
significantly. In his investigation, average age of the 
patients was 52 years, their stay in the hospital before 
having positive blood culture was 21 days, and 57% 
of them were in ICU wards (Wisplinghoff, 2006).  
 Chakrabarti and Kumar conducted another 
study in Shandigar, India, in search of sources of 
hospital acquired infections in burn care unit of 
Nehru hospital. In this study, samples were taken 
from wounds of the patients and also from 
surrounding environment and their evaluation 
showed contaminations with fungi like Aspergillus, 
penicillium, fusarium, and black fungi and yeasts like 
Candida albicans, Candida tropicalis, Candida krusei, 
and Candida parapsilosis (Chakrabarti, 1992).  
 In the year 2010, Hemandez reported a 
spread of Candida parapsilosis in NICU of a hospital 
in Mexico which had caused fungemia in a number of 
those children. The same species were isolated from 
palms of therapeutic personnel in that ward, and 
sameness of both agents was approved through DNA 
analysis (Hernández-Castro, 2010).  
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 In the year 2010, Gulia stated that 
candidemia of immune deficient patients developed 
through the hands of nurses was a non-deniable fact. 
He evaluated 233 cases of candidemia in a 
retrospective study and found that one fourth of those 
patients had got candidemia and hospital acquired 
infections through their nurses. Candida glabrata was 
the most prevalent agent acquired from their blood 
cultures (Gulia, 2010).  
  In the year 2007, Van Asbeck introduced 
neonatal fungemia as a result of contaminated hands 
of personnel in NICU ward of the hospital under his 
surveillance. He reported the Candida parapsilosis 
strains acquired from blood cultures and from hands 
of personnel to be the same through RFLP method. 
This study confirms other studies already carried out 
in this relationship (Van Asbeck, 2007).  
 In the year 2007, Tamura isolated 23 yeasts 
from catheters inside vessels and hands of personnel 
of the hospital under his surveillance and stated that 
the yeasts isolated from catheters were the same as 
those isolated from the hands of personnel (Tamura, 
2007). 
 In the year 2005, Bonassoli evaluated the 
presence of yeasts on the hands of 86 hospital 
personnel and isolated them from 59.3% those 
people, Candida parapsilosis being the most prevalent 
species isolated. Colonization of these yeasts on the 
hands of hospital personnel results in sticking of 
them on plastic surfaces and increasing their risk of 
transmission to susceptible people (Bonassoli, 2005).  
 In the year 2001, Parry reported 
osteomyelitis with Candida after vertebral column 
surgery which had been developed due to presence of 
Candida albicans under artificial nail of OR 
technician. Fungi had been transferred to operation 
field and had caused infection. He proposes that OR 
personnel refrain from wearing artificial nails during 
operation (Parry, 2001).  
 In the year 1995, Pertowski reported some 
sternal wound infections with Candida albicans after 
open heart surgery due to contaminated hands of a 
nurse. The nurse in charge of changing dressings of 
the wounds of these patients had had recurrent 
vaginal infection with Candida albicans and had 
transmitted the infection to the patients through her 
contaminated hands (Pertowski, 1995). 
Fungi are one of the most important factors in 
development of nosocomial infections, and always 
measures should be taken for destroying or reduction 
of population of them(Fotedar and Banerjee, 1992).  

The present study has been carried out in 
Qazvin city of Iran due to importance of this issue. 
2. Material and Methods  

This is a cross-sectional study carried out in 
the last quarter of 2010 and the first quarter of 2011, 

for 6 months, on 385 male and female students of 
different fields and different years of medical 
sciences university (including 75 nursing, 115 
medicines, 130 health care and 65 dentistry students). 
These numbers are proportionate with the population 
size in each faculty.  
 Sampling was done through washing hands 
in 20 ml of brain heart infusion agar culture media 
placed in sterile nylon bags.  
 Then the bags were kept in 37 degree 
incubator for 5 days and afterwards, they were 
cultured on solid Sabouraud dextrose Agar 
containing chloramphenicol at mycology lab of 
faculty of medicine, and were kept at 25 degrees for 5 
days for fungal growth.  

Then, the grown fungi were identified 
through routine mycology procedures like using germ 
tube test, corn meal agar media plus tween 80, 
CHROM agar and sugar absorption media (api  20 
aux). Data were collected in questionnaires and 
analyzed using descriptive statistic tools (tables, 
diagrams). 
3. Results 

From 385 students evaluated, 116 cases 
(30.2%) had at least one culture positive of the 
Candida species of their hands. Prevalence of 
positive cultures for Candida yeast from hands of the 
students of different fields of Qazvin medical 
sciences university were shown in table 1. 

 
Table 1. Prevalence of positive cultures for Candida 
yeast from hands of the students of different fields of 

Qazvin medical sciences university 
Study field Number Percent 

Management 30 7.8% 
Lab sciences 43 11.2% 
Nursing 45 11.7% 
Midwifery   33 8.6% 
Medicine 68 17.7% 
Health care 45 11.7% 
Emergency 23 6% 
Anesthesiology 24 6.2% 
Dentistry 51 13.3% 
Operating room 22 5.8% 
Total 384 100% 

 
 Prevalence of Candida species isolated from 
hands of the students of Qazvin medical sciences 
university was shown in table 2. 
 From 145 male students evaluated, 45 cases 
(31%) had at least one culture positive Candida 
species of their hands, which was 29.7% in female 
students (table 3). 
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Table 3. Distribution of evaluated students in accordance with presence of Candida yeast on the hands and gender 
Presence of Candida  Yes No Total 
Female 71(18.5%) 168(43.75%) 239(62.2%) 
Male 45(11.72%) 100(26.04%) 145(27.8%) 
Total 116(30.2%) 268(68.8%) 384(100%) 

 
Table 4. Prevalence distribution of Candida species isolated from hands of the students according to gender 

 

Candida species 
Total Candida 

albicans 
Candida 

parapsilosis 
Candida 
tropicalis 

Candida krusei Candida glabrata 

Number (%) Number (%) Number (%) Number (%) Number (%) Number (%) 
Female 43(37.6%) 15(12.9%) 8(6.9%) 3(2.6%) 2(1.7%) 71(61.2) 
Male 27(23.3%) 9(7.7%) 6(5.2%) 2(1.7%) 1(0.9%) 45(38.8%) 
Total 70(60.35%) 24(20.7%) 14(12.07%) 5(4.3%) 3(2.6%) 116(100%) 

 
Table 5. Prevalence distribution of different Candida species isolated from hands of the students according to educational degree level 

 Candida species 
Total Candida albicans Candida 

parapsilosis 
Candida 
tropicalis 

Candida krusei Candida 
glabrata 

Number (%) Number (%) Number (%) Number (%) Number (%) Number (%) 
Associate degree 4(5.7%) 2(8.3%) 1(7.1) 0(0%) 0(0%) 7(6%) 
B.Sc. 44(62.9%) 15(62%) 9(64.3%) 3(60%) 3(100%) 74(63.8%) 
M.Sc. 3(4.3%) 0(0%) 0(0%) 0(0%) 0(0%) 3(2.6%) 
Doctorate  19(27.1%) 7(29.2%) 4(28.6%) 2(40%) 0(0%) 32(27.6%) 
Total 70(100) 24(100%) 14(100%) 5(100%) 3(100%) - 

 
Table 6. Prevalence distribution of different Candida species isolated from hands of the students according to educational study field 

 Candida species 
Total Candida 

albicans 
Candida 

parapsilosis 
Candida 
tropicalis 

Candida krusei Candida 
glabrata 

Number (%) Number (%) Number (%) Number (%) Number (%) Number (%) 
Management  5(7.2%) 2(8.3%) 1(7.1%) 0(0%) 0(0%) 8(6.9%) 
Lab sciences 9(12.8%) 3(12.5%) 2(14.3%) 1(20%) 0(0%) 15(12.9%) 
Nursing 10(14.4%) 4(16.6%) 2(14.3%) 1(20%) 0(0%) 17(14.7%) 
Midwifery   7(10%) 3(12.5%) 0(0%) 0(0%) 2(66.7%) 12(10.3%) 
Medicine  12(17.1%) 4(16.6%) 2(14.3%) 0(0%) 0(0%) 18(15.6%) 
Health care 7(10%) 2(8.3%) 1(7.1%) 1(20%) 1(33.3%) 12(10.3%) 
Emergency  4(5.7%) 1(4.2%) 1(7.1%) 1(20%) 0(0%) 7(6%) 
Anesthesiology  4(5.7%) 1(4.2%) 2(14.3%) 0(0%) 0(0%) 7(6%) 
Dentistry  8(11.4%) 3(12.5%) 2(14.3%) 1(20%) 0(0%) 14(12.1%) 
Operating room 4(5.7%) 1(4.2%) 1(7.1%) 0(0%) 0(0%) 6(5%) 
Total 70(100%) 24(100%) 14(100%) 5(100%) 3(100%) - 

 

Table 2. Prevalence of Candida species isolated from 
hands of the students of Qazvin medical sciences 

university 
Study field Number Percent 
Candida albicans 70 60.3% 
Candida parapsilosis 24 20.7% 
Candida tropicalis  14 12.1% 
Candida krusei  5 4.3% 
Candida glabrata 3 2.6% 
Total 116 100% 

 
 Candida albicans species was the most 
prevalent species isolated from the  hands of male 
and female students, where 70 cases of the whole 116 
positive cases (60.3%) belonged to this species (table 
4), 74 cases of the whole 116 positive cases (63.8%) 
belonged to B.Sc. students (table 5).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From the whole 116 positive cases, 18 cases 
(15.6%) belonged to students of medicine (table 6). 
The highest rate of contamination belonged to 
nursing students with 37.8%, followed by midwifery 
students (36.4%), lab sciences (34.9%), medical 
emergency (30.4%), anesthesia (29.1%), dentistry 
(27.4%), operating room (27.2%), health care 
(26.7%), management (26.7%), and medicine 
(26.4%). 

4. Discussion and conclusion 
In this study, many Candida species were 

isolated from hands of the students of different fields, 
which can produce hospital acquired infections in 
susceptible people, and the most prevalent species of 
which was Candida albicans. In this study on the 
hands of nursing students, Bonassoli identified 
Candida albicans as the most prevalent species too 
(Bonassol and Svidzinski, 2002).  
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Candida albicans has been introduced as the 
most prevalent fungal species producing hospital 
acquired infections in the mentioned articles, which 
can be easily isolated from hands of ICU and surgery 
personnel. Presence of yeasts on the hands of these 
personnel is considered as the most important factor 
in development of hospital acquired infections.  
In the study, 37.7% of nursing students had Candida 
yeasts on their hands; Orozco also stated that 32 
percent of nursing students participating in his study 
had Candida yeasts on their hands (Orozco, 2009).  
Candida parapsilosis was the second yeast isolated 
from hands of the students in our study, but Yildirin 
introduced it as the most prevalent Candida species 
found on the hands of hospital personnel under his 
surveillance (Yildirin, 2007).  
 Hernandez-Castro also introduced Candida 
parapsilosis as the most common Candida species 
found on the hands of hospital personnel under his 
surveillance (Hernandez-Castro, 2010). 
  Martins states that invasive Candidiasis in 
immune-deficient patients has been on rise in recent 
years and Candida albicans is still the most prevalent 
species found in fungemia, but infections caused 
from other non-albicans species in susceptible 
patients are also on rise. Treatment of infections with 
other non-albicans species is difficult due to their 
resistance against azoles, and they are associated with 
higher mortality rates.  
 Martins-Diniz repeatedly isolated yeasts 
from room door handles of newborns and adults 
(Martins-Diniz, 2005). In this study, hand washing in 
liquid Sabouraud dextrose media method was used, 
same method as used by Yildirin for detecting 
Candida on hands of hospital personnel under his 
surveillance (Yildirin, 2007). 
 Orozco also used the same method for 
isolation of Candida on hands of NICU nurses under 
his surveillance (Orozco, 2009). In this study, for 
culturing from liquid to solid media, Sabouraud 
dextrose Agar was used, as it was used in Orozco’s 
study for appearance of yeast colonies on solid 
culture media (Orozco, 2009).  
 In this study, corn meal agar api-20C AUX 
and corn meal agar with shed kits were used for 
detecting Candida species, again, in the same manner 
as Yildrin used in his study (Yildirin, 2007).  
 Sahand also used CHROM agar media for 
detecting Candida species (Sahand, 2009).  
 In this study, nursing students’ hands 
contained the highest number of Candida compared 
to other students, because of their longer presence in 
hospital; and the same was true in Yildrin’s research 
too (Yildirin, 2007).  
 Martins-Diniz found 32 species of fungi 
from a surgery center and ICU including Candida 

spp. In 10.6% of cases, he isolated Candida from 
pharynx of OR and ICU personnel (Martins-Diniz, 
2005). The isolated candid's included Candida 
albicans, Candida guilliermondii, Candida 
parapsilosis and Candida lusitaniae. Critical hospital 
wards are in a great need for fungal population 
reduction, since fungi can cause a wide range of 
illnesses from respiratory allergies to disseminated 
infections in susceptible people.  
 Nosocomial infections with fungal origin 
have been on the rise in recent years, as is mortality 
from such infections. Fungi causing systemic fungal 
infections in human usually grow well at 37 degrees 
centigrade, Candida albicans and Aspergillus 
fumigatus being two typical examples of such fungi 
(Parry, 2001).  
Ahmad, having done an investigation, states that 
Candida infection can be exogenous. He isolated 
Candida from hands of nurses in three occasions 
which had been isolated from blood cultures of ICU 
patients (Ahmad, 2003).  
 Fanello also has stated after having done an 
investigation, that incidence of hospital acquired 
yeast infections in hospitalized elderly patients were 
on the rise, which can be due to predisposing factors 
like having prosthetic denture, poor oral hygiene, 
using antibiotics, poor nutrition, long stays in 
hospital, and endocrine diseases (Fanello, 2006).  
 Vazquez considers Candida glabrata 
infections in his patients as a result of presence of 
this yeast in hospital environment and on hands of 
treating personnel (Vazquez, 1998).  
 In our study, also, this yeast was isolated 
from hands of the students. Bonassoli, in his research 
on nursing students evaluated hands and nasal cavity 
of the 22 students before and 62 days after starting 
education in hospital and found significant increase 
in the number of yeasts after starting education in 
hospital (Bonassol and Svidzinski, 2002).  
 Holder also insists on importance of regular 
repeated hand washing in reduction of hospital 
acquired infections and states that hand washing 
education, especially for ICU personnel should be 
considered as a constant concern. After 4 years of 
education and continual follow up of ICU personnel 
hand washing, he found a significant reduction in 
mortality of ICU in-patients in his research.  
 Air and environment control of wards where 
immune-deficient patients are being kept, is also an 
important issue, because such patients are susceptible 
to environmental fungi and pathogens transmitted to 
them through personnel (Munoz, 2004). He also 
insists on environmental disinfection, but it should be 
noted that eliminated fungi of critical places are 
replaced after disinfection, and so, disinfection of the 
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environment should continue constantly (Helder, 
2010).  
 In general, in order to control fungal 
infections in ICU, OR, and critical wards, 
disinfecting rooms and devices, cleaning air 
conditioning systems, minimizing traffic, personnel 
hand hygiene and improving knowledge of personnel, 
and hospital environment hygiene are beneficial. 
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Abstract: Introduction: Pleural effusions are pathological processes defined by the accumulation of fluid in pleural 
cavity. Different etiology causes this problem and occurred in different degrees of clinical severity. The main aim of 
present study was to determine the accuracy of cytopathology in the diagnosis of pleural effusions, according to 
histomorphologic features, in the patients that referred to the Rajaee and Kowsar Hospitals. Methods and 
materials: For this cross-sectional study data were evaluated from 100 patients who underwent pleural tap at the 
Rajaee and Kowsar Hospitals between April 2008 and April 2011. Each subject underwent general physical and 
radiologic examinations. The smears prepared from the pleural tap specimens and stained by the Papanicolau and 
Giemsa methods. We classified the cytopathologic results in five groups as following: Malignant mesothelioma 
(MM), metastatic malignancy, Malignant cells with unknown origin (primary or secondary), Benign, Suboptimal for 
further diagnosis. All the cases were confirmed by Immunohistochemistry (IHC) and clinical and histopathological 
follow-up. Both descriptive and statistical analysis methods were applied. The sensitivity, specificity, positive 
predictive value, negative predictive value and accuracy were calculated. Results: The total number of patients was 
100. The overall mean age was 60 ± 9.48 (ranging from 39 to 80) years. 57 preparations were benign effusions, 8 of 
these were malignant mesothelioma and 35 of these were metastatic carcinomas. In our study, sensitivity, 
specificity, positive predictive value and negative predictive value and efficiency of cytopathology in diagnosis of 
malignant pleural effusion, were 83%, 100%, 100% 79.7% and 90%, respectively. Conclusion: In this study, 
cytopathology is a safe, useful and reliable procedure in discrimination between malignant and benign pleural 
effusions, and has not sufficient power for identification between primary and secondary pleural malignancy, based 
on histomorphologic findings. However in these situation uses of cell blocks, IHC studies is highly mandatory.  
[Samiee Rad F. Accuracy of pleural effusion cytopathology. Life Sci J 2012;9(4):4567-4572] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 686 
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1. Introduction 

Pleural effusions are pathological processes 
defined by the accumulation of fluid in pleural cavity 
due to disruption of balance between hydrostatic and 
oncotic pressures in the visceral and parietal pleural 
vascular channels and occlusion of lymphatic vessels 
(Light, 2006). Different etiology causes this problem 
and occurred in variable degrees and different clinical 
situations (Light, 2006; Lee and Light, 2004).  
 In the developed countries, the main cause 
of pleural effusions are as following: end organ 
failure including heart, kidney, liver, bacterial and 
viral infections (parapneumonic effusions), malignant 
involvements (primary or secondary including: lung, 
breast, ovary, gastrointestinal tract and lymphoma), 
collagen vascular diseases and asbestos inhalation. In 
other part of world, especially in developing 
countries, tuberculosis infections are popular and 
prevalent (Light, 2006; Lee and Light, 2004; Marel, 
1993; Batungwanayo, 1993). 
In the unknown primary site pleural effusions, the 
discrimination between benign effusions from 
Malignant Mesothelioma (MM) and metastatic 
carcinoma, is necessary and this differentiation 

should be perform based on a accurate tool for 
discovery of lesion nature. Because, the correct and 
exact treatment and prognosis followed by definite 
diagnosis (Lee and Light, 2004; Barreiro and 
Katzman, 2006). By using the cytopathology, in the 
more than 70% of patients, differential or definite 
diagnoses are confirmed (Fiegl, 2003; Maskell and 
Butland, 2003).  
 The cytopathology is a safe, rapid, simple, 
less invasive procedures and cost effective tool for 
pleural effusions evaluation and malignancy ruled 
out. 
 Neoplastic conditions including about 20% 
causes of pleural effusions (Ammon, 1993). 
 The most pathogenesis of malignant pleural 
effusions are permeation of pleura by malignant cells, 
angiolymphatic invasion and occlusion of sub 
mesothelial lymphatic channels by tumoral cell 
embolism, however  in some patients, reactive pleural 
effusions  secondary to  mass or immunological 
mediated form were developed. In these conditions, 
the cytopathological investigations can't be identify 
atypical cells. The most important ultimate goal in 
cytopathologic studies of pleural effusions are 
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diagnosis of the malignancy-related effusion 
(Johnston, 1985; Menard, 1993; Salyer, 1975; 
Escudero Bueno, 1990).  
 Johnston et al shown that the specificity of 
cytopathology in evaluation of pleural effusion was 
sufficient and its sensitivity was less than optimal for 
diagnosis. They found, in unknown origin pleural 
effusions, application of cytopathology in the 
identification benign conditions from Malignant 
Mesothelioma (MM) and metastatic neoplasms has 
significant accuracy (Johnston, 1985). In the most 
pleural effusions cases, before any medical or 
surgical investigations, for better evaluation, pleural 
tap and cytopathological examination, was 
performed. It is important, that precision and 
accuracy of this tool are challenging diagnostic 
problems. According to results of Bonito et al study, 
the sensitivity of the cytopathology in diagnosis of 
MM varies from 31.9% to 86.3% and for malignancy 
with unknown origin were 11.7% to 75.3% for an 
accurate evaluation of primary origin (Di Bonito, 
1993). 
The study results of Jha et al revealed, serosal fluid 
cytopathology had sensitivity: 56.7%, specificity: 
100%, positive predictive value: 100% and negative 
predictive value: 63.6%, respectively for malignant 
cells identification (Jha, 2006). 
 However, definite diagnosis performed by 
application of pleural biopsy through thoracoscopy or 
thoracotomy procedure. Both of tools were invasive, 
aggressive, high instrument cost and intensive 
training (Johnston, 1985). Confirmatory method for 
identification of benign from malignant effusions was 
histopathologic examination of pleural biopsy 
specimen (Kuralay, 2000).  

The main aim of present study was to 
evaluation the accuracy of cytopathology in the 
diagnosis of pleural effusions, according to 
histomorphologic features, in the patients that 
referred to the Rajaee and Kowsar Hospitals. 
2. Material and Methods  

For this cross-sectional and descriptive 
study, data were evaluated from 100 patients who 
underwent pleural tap at the Rajaee and Kowsar 
Hospitals between April 2008 and April 2011. Each 
subject underwent taking medical history including 
patient demographics, general physical and 
radiologic examination. Pleural fluid obtained during 
thoracentesis. Pleural fluid samples were centrifuged 
at 2000 (speed of revolutions) rev /min for 10 min to 
detect cellular components. The smears prepared 
from the collected specimens and stained by the 
Papanicolau and Giemsa methods.  
  The gold standard and confirmatory method 
was the pleural biopsy for histopathological study, 

perform with Abrams needle in distinguishing 
malignant from benign pleural fluid.  
 Cytopathologic features in favor of 
malignancy are as following: Richly cellular smear, 
marked pleomorphic and enlarged cells with high 
nucleo to cytoplasmic (N/C) ratio, hyperchromatic 
nuclei, occasional multinucleated, prominent 
nucleoli, vacuolated cytoplasm associated with blebs 
formation and distinct cell borders, in strongly 
cohesive cell groups pattern( three- dimentional 
fragments) including : papillary, tumor ball and tight 
clusters structures. Mitotic activites were increased 
ncluding atypical form (Robinson and Lake, 2005; 
Whitaker, 2000).   
 We classified the cytopathologic results in 
five groups as following: Malignant mesothelioma 
(MM), metastatic malignancy, Malignant cells with 
unknown origin (primary or secondary), Benign, 
Suboptimal for further diagnosis (Fassina, 2008). 
All cytopathologic diagnosis was established by 
Immunohistochemistry (IHC) studies and also by 
clinicopathologic correlations. For ruled out of 
possible malignancy, total false negative results, were 
re-examined, and in this situation no evidence of 
malignancy are found. 

We were applied both descriptive and 
statistical analysis methods. The statistical evaluation 
was performed by computer analysis with SPSS 
Software. The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy were calculated. Also we calculated ROC 
(Receiver Operating Characteristic) based on 
recommended formulas    (Hanley and McNeil, 1983; 
Hanley and McNeil, 1982; Park, 2004). The area 
under the ROC curve (AUC) was calculated with 
95%confidence intervals (CIs). 
3. Results 

The one hundred patients studied had a 
median age of 60 ± 9.48 (ranging from 39 to 80) 
years. 74 patients were men, and 24 patients were 
women. The Most prevalent symptom was dyspnea 
(81%). The malignancy risks factors including: 
tobacco abuse in 69 patients, a family history of lung 
cancer in 5 patients, radiation exposure in 2 patients 
and asbestos fibers exposure in 4 patients. Unilateral 
pleural effusions were observed in 78 cases. In the 38 
patients, radiologic findings were characteristic of 
malignancy. Simultaneous ascites was found in 23 
patients. Among the participants, 47 were no 
malignancy patients which included 11 with 
tuberculosis (TB) pleurisy, 20 with parapneumonic 
effusion, 5 with liver cirrhosis, 5 with end stage renal 
disease, and 6 with congestive heart failure.  
 The most common causes of benign pleural 
effusion in male and female patients were 
parapneumonia and tuberculosis, respectively. The 
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pleural malignancy was diagnosed in 53 patients. 
Based on histopathologic and IHC studies, the final 
diagnosis in patients with malignant pleural effusions 
included: lung adenocarcinoma in 18 patients, 
squamous cell lung carcinoma in 9 patients, 
malignant mesothelioma in 8 patients, breast cancer 8 
patients, gastrointestinal cancer 6 patients and 4 
ovarian cancer patients (figure 1-5). Overall, most 
common primary source of malignancy associated 
with pleural effusions was lung 27(51%) followed by 
breast 8(15.1%). In female patients breast 
malignancy was the most common and in the male 
patients lung malignancy.   
                                          
 
 
 
 
 
 
 
 
 
 
Figure 1.Cytopathology, squamous cell carcinoma, 
40. Atypical cell with high N/C ratio, hyperchromatic 
multi-lobated nuclei, distinct cytoplasm. Pap staining, 
×40 
 
 
 
 
 
 
 

 
 
 
 

Figure 2.Cytopathology, squamous cell carcinoma. 
Atypical cell with high N/C ratio, hyperchromatic 
multi-lobated nuclei, distinc cytoplasm. Pap staining, 
×40 

 
 
 Diagnosis comparison between 
cytopathology and histopathology methods and 
differential diagnosis of pleural effusions were 
present in the Table1. Among the 31 benign effusions 
that reported by cytopathology tool, malignant cells 
were observed in 2 cases by histopathology 
evaluation. Also among the 28 inadequate pleural 
effusions for further cytopathological diagnosis, in 
the 10 cases malignancy was confirmed by 
histopathology method. The overall, in malignant 
pleural effusion, sensitivity, specificity, positive 
predictive value and negative predictive value and 
efficiency were 83%, 100%, 100% 79.7% and 90%, 
respectively. All of 41 malignant effusion that 
reported by cytopathology tool, malignancies were 
confirmed, histopathology. In the evaluation of 
cytopathology by using of ROC, area under the curve 
(AUC) of 0.977 (0.940-1.014), the sensitivity and 
specificity were high in 95% confidence interval 
(figure 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Histopathology of metastatic pleural 
squamous cell carcinoma. Marked pleomorphic cell 
with high N/C ratio, vesicular to hyperchromatic 
mono or multi nuclei,prominent nucleoli, 
eosinophilic cytoplasm with distinct cell borders. 
Hematoxylin & Eosin staining ×40 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.Diagnosis comparison between Cytopathology and Histopathology 
                Cytology 
 
Pathology 

 
Malignant 

mesothelioma 

 
metastatic 

malignancy 

malignant cells 
with unknown 

origin 
Benign 

suboptimal for 
further diagnosis 

 
Total 

Malignant mesothelioma 5 0 3 0 0 8 
Adenocarcinoma, lung 0 9 4 2 2 18 
Squamous cell carcinoma ,lung 0 3 2 0 5 9 
Breast cancer 0 3 3 0 2 8 
Gastrointestinal cancer 0 4 2 0 0 6 
Ovarian cancer 0 2 1 0 1 4 
Benign 0 0 0 29 18 47 
Total 5 21 15 31 28 100 
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Figure 4.Cytopathology of lung adenocarcinoma.40. 
Atypical cell with high N/C ratio, hyper chromatic 
multi-lobated nuclei, distinct cytoplasm. Pap staining 
×40 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Histopathology of lung adenocarcinoma. 
The pleomorphic tumoral cells with high N/C ratio, 
hyperchromatic nuclei, eosinophilic cytoplasm. 
Hematoxylin & Eosin staining ×40 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
Figure 6. Roc curve for cytopathology tool in evaluation of 
pleural lesions. AUC:  0.977 (0.940-1.014) 
 
4. Discussions  

In the recent study, we found that pleural 
effusion cytopathology was good accuracy in the 
discrimination of benign from malignant cases. In 
pleural effusion cytology, determination of reactive 
mesotelial cells from metastatic carcinoma and MM 
is critical. The problem is compounded when 
neoplastic cells disclose only mild atypia and when 

reactive mesotelial cells reveal marked atypical and 
cellular pleomorphism (Ikeda, 2010). 
 In many situations, the diagnosis of MM, 
metastasis, or benign reactive mesothelial 
proliferation in effusion specimens is based on 
experienced cytopathologic. The other problems are 
as following: sampling error, failed tap, few 
malignant cells shedding, hemorrhagic or 
inflammatory effusion and interpretative errors 
(Fassina, 2008). Two other common situations that 
associated with diagnostic pitfalls are pleural lavage 
samples and samples from patients having had 
radiotherapy (Zimmerman, 2005). 
 By using of cytopathologic features, 
identification of reactive mesothelial hyperplasia 
from malignant effusion can be possible, but definite 
diagnosis of primary or secondary malignancies are 
not straightforward. Many cellular changes are seen 
in reactive processes that bleared accurate diagnosis, 
including: nuclear pleomorphism, macronucleoli and 
vacuolated cytoplasm (Fassina, 2008; Gupta and 
Dey, 2003). 
 Architectural setting also is very critical in 
definite diagnosis in comparing to cytomorphologic 
features, because large number of the MMs 
pertaining to well differentiated categorized, and 
therefore these features are not significant. The most 
common growth patterns in MM are three-
dimensional tissue fragments including morular 
structure. However keep minding, for correct 
diagnosis correlation between cytomorphologic 
features, architectural growth pattern, tumor necrotic 
or inflammatory background and clinical data are 
highly mandatory (Leiman, 2001). 
 In many conditions in obvious ill and 
serious individuals with repeated pleural fluid 
accumulation, only safe route for taking of adequate 
specimen for appropriate cytopathologic examination 
is pleural tap (Fassina, 2008). 
 The sensitivity (range and mean), 
specificity, positive predictive value and negative 
predictive value in the previous study of Fassina et al 
were (65.5% - 90.3% , mean: 81.2%), (64.3% - 
100%, - mean: 81.3%),(84.4% - 100%,  mean: 
91.2%) and (54.5% - 76.9%, mean: 67.4%), 
respectively(Fassina, 2008). 
 Our results were agreement with Fassina et 
al´s results in sensitivity and specificity and were 
higher accuracy in PPV and NPV.  
 In Fassina study, the further 
subspecialization of malignant effusions, whether 
primary or secondary in origin, lead to an obvious 
decrease in diagnostic accuracy (Fassina, 2008). 
 The results of previous study shown, the 
sensitivity of the cytopathology in diagnosis of MM 
ranged between 31.9% to 86.3% and for metastatic 
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malignancy 11.7% to 75.3%, in order to accurate 
finding of primary site (Di Bonito, 1993). 
Motherby et al believed that pleural effusion 
cytopathology has low sensitivity 5.8% to 50% for 
malignancy detection compared with high specificity 
power (Motherby, 1999). 
  The various studies reported different 
results, especially wide range of difference in 
sensitivity and specificity. Among them, choose and 
application of “gold standard” and confirmatory 
method is   important cause. Optimally it should be 
detailed histopathological review; however some of 
authors often applied other tool including clinical 
conception or radiologic investigations (Michael, 
1993). 
 Another cause for these variations was easy 
availability of expert pulmonary cytolopathologist, 
which is still challengeable concept in many areas of 
world (James, 2010).  
 The false negative result in our study was 
20.3% and in other research ranged from 23%-42%. 
Johnsons et al shown, this problem was not resolved 
by re-examination of slides. He believed main cause 
of this discrepancy was due to lack of shedding of 
malignant cells into serosal fluid or due to error in 
procedure applied to convey the cells to the slides not 
of inability to recognize the malignant cells (Michael, 
1993; Johnson, 1966). 
The cellular type of neoplasm that causes a pleural 
effusion changes false negative rate when pleural 
effusion is processed by cytology techniques. 
Squamous cell carcinoma, adenocarcinoma and 
breast carcinoma were   most frequently positive on 
cytopathologic analysis (Light, 1995; Light, 1973; 
Prakash and Reiman, 1985; Spriggs and Boddington, 
1968; Naylor and Schmidt, 1964). 
 The application  of cell blocks and smears in 
the evaluation of pleural effusions were associated 
with better isolation and identification of malignant 
cells than by either method alone(Sallach, 2002; 
Dekker and Bupp, 1978). 
 In the present study, we found satisfactory 
levels of sensitivity and specificity only in the 
discrimination of benign from malignant effusions 
that compared with results of Fassina study (Fassina, 
2008). 
 Due to presence of prominent reparative 
atypia in reactive hyperplastic mesothelial cells that 
could mimic malignant conditions, false positive and 
false negative interpretations are found. With 
application of ancillary techniques, identification of 
reactive and malignant processes, and also, MM from 
unknown origin pleural malignancy was possible for 
the accurate isolation of reactive processes from 
malignant forms (Motherby, 1999; Attanoos, 2003). 

Generally, Immunohistochemistry (IHC), have 
greatly enhanced the ability of the cytopathologic to 
resolve a major difficulty in the categorization of 
pleural effusions. However, proper interpretations of 
IHC results are crucial (Leiman, 2001).  
 We were not added cell blocks to 
conventional cytospin (smear) preparation of pleural 
effusions and it was a limitation in this study. 
 
Conclusion:  

In this study, Cytopathology is a useful and 
reliable tool in discrimination between malignant and 
benign pleural effusions, and has not sufficient power 
for identification between primary and secondary 
pleural malignancy, based on histomorphologic 
findings. However in this situation use of pertinent 
clinical history, cell blocks, Immunohistochemistry 
(IHC) studies are highly mandatory. 
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1. Introduction
There are many theories on this field such 

as E.W. Burgess's concentric construction style, 
Homer Hoyt's crossed construction style, E.U. 
Ullman's multicore construction style and R. 
Dikenson's star like construction style. These theories 
can be used as main courses of study to verify the 
features of different cities. All these theories have 
their own features. Besides, all cities don’t follow a 
single model. The formation time, the policies of city 
constructors, the culture of residents and the city 
texture are considered being as factors with 
considerable effects on city development (Figure 1). 
In the east, in which the cities have thousand years 
old, the changes seen in people's religion, culture and 
languages that are quite distinct. Other main factors 

to be considered here are the changes seen in people 
culture and belief, the transformation of churches into 
mosques, the wars happened and consequence would 
increase the rate of immigration to city after 
industrial revolution. Such immigration has caused a 
special sort of life to be created in cities which is 
constantly changing. Nowadays, the cities are 
considered being as places in which different tastes 
and experiences are met. In traditional society, the 
number of distinct models is limited but in current 
society, the number of tastes and experiences are of 
main features to be highly considered. In most studies 
performed on city construction, the classification of 
the same cases in a distinct format may facilitate such 
studies as most efficient. 
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2. The stem-based model 

The city can not be considered as 
constructed just through having many buildings 
juxtaposed to each other [1].  

The city as a liable object of variable 
textures which can be modeled like the stems of a 
tree could be studied and its developmental trends 
will be explained and also the destruction and 
reconstruction of textures would be mapped as best as 
possible. Through cross-cutting the stem of a tree, it 
is most likely to study and model the city. The 
different growth stages of tree can be identified from 
its stem. As the city represent the developmental 
trends in different periods, the fall and spring growth 
rates of tree can be best reflected in their stems. 
Besides, the rapid growth rate of tree best reflects 
different environmental conditions. As the conditions 
are ideal, the growth rate is more considerable but in 
unpleasant conditions, the growth rate is rather low. 
Although the cross growth of a stem isn’t quite 
parallel, it is dominated in all directions. The newly 
constructed cities with low growth rate are of such 
form which best reminds us to Burgess Theory. It is 
sometimes supposed the linear cities are exceptional 
in this case. Although such cities are located near 
rivers and vales, they most tend to increase in width. 
That is to mention, the criteria used to define city is 
not the same in different parts of the world. The 
theories considering the causes of city formations are 
mainly concerned on religious, commercial and 
military causes and even the development of 
agriculture as well as changing the countries into 
cities. Like stem, the city has the function of 
transforming the financial and economical trends 
because the stem connecting the roots to main 
branches is considered being as an intermediate 
among different economical and service-based 
sectors. 

The gatherings of human beings in time 
and place are mainly affected by their interactions to 
each other and to all societies [2]. 

In outer parts, non-compressed textures 
which best reflect the suburbs could be seen. The 
residency areas are developed like the way liable 
creatures are born but with no death [3]. 

Since the death is inevitable for human 
beings, any efforts to maintain what constructs are 
natural. As the growth rate of root is matched with 
the shadow rate of the tree, the growth rate of city can 
reflect main branches which direct the city towards 
developments. The stems aren’t located in the center 
but gradually get away from the center based on city 
development. Their formation trends are mainly seen 
in areas around. The stems can be considered being 
as communications or the ways connecting different 

parts of the cities as best. The new activities mainly 
happen in new and neighboring textures because they 
will meet the new needs easier. As these stem are cut, 
the life of city and plants will be in danger. Such vital 
stems transforming the capital and culture are 
considered being as the liable part of the city. As they 
are weakened, the texture of the city will be dead. 
Like tree, the city most tends to develop in areas 
around. Such development best reflects the liability 
and strength of city. The new textures will be 
gradually formed and cover the formed ones. As the 
trend and movement are lost in texture, the flexibility 
will be diminished and the textures may be gradually 
rough. It consequently leads to decreased chance of 
life and double roughness. As mentioned, the cells of 
live creatures will expose to death and consequently 
be replaced by newly formed cells. Although some 
parts of the tree or live creature will lose the life, the 
life still continues. The cells of liable creatures have 
their own age and are replaced by other parts. The 
reconstruction can be considered as the continuity of 
life. So, the attempts made by city planner are mainly 
concerned about maintaining such continuity. 

 
3. The exhaustion 

Following the regressive trends seen in an 
area, the renting rate of houses will and the value of 
lands will be gradually decreased to minimum. In 
case of such condition, the owners will get away their 
lands to be destructed because they can never obtain 
the benefits resulting from keeping such lands [4].  
The old texture are considered being as those textures 
in which the life flow is rather dead and no longer 
can be reconstructed. 

The urban areas gradually developed and 
exposed to some considerable changes during times 
[5]. Such exhaustion is one of the main issues related 
to urban areas which cause some forms of 
disorganization and the lack of balance and 
compatibility. The exhaustion can be divided in two 
categories: partial exhaustion and complete 
exhaustion. 

The partial exhaustion: as one of the urban 
elements either the texture or the activity is exposed 
to exhaustion. The complete exhaustion: as both 
mentioned elements are exposed to destruction and 
exhaustion. 

Factors such as the lack of compatibility 
with current conditions and the vast number of 
ownerships will make the trends in old textures as 
weak, for example the limited width of pedestrians in 
old textures which isn’t suitable for transportation 
systems, the failure of delivering service as needed, 
the regulations aimed at protecting the old textures. 
These factors are of considerable effects on the 
beauties of old textures and cause the trend of 
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investment and movement to deviate from normal 
positions. The texture is maintained as most liable 
when people are actively involved in all different 
stages of life [6].  

 
4. Repair in old texture 

The repair and reconstruction can be 
considered as a mixture of social, psychological, 
cultural, economical and political processes [7].  

In case of repairing the old textures, it is 
first required to differentiate between textures with 
no historical values and the ones with high values 
because the development of culture and universalism 
is best reflected in the art and architecture which pave 
the ways for civilization to be formed. If we consider 
the civilization being as the expression of culture, it 
can be concluded the architecture is the factor 
expressing its nature as best. The old textures best 
reflect the nature of residents living there. Such 
textures are of more susceptibility in case of 
planning. The international brochures are mainly 
focused on maintaining the heritage as best. The three 
approaches used to repair the old textures are as 
follow: The museum-based attitude, the cell-based 
attitude and the organic attitude or logical thought.  

The first attitude is mainly concerned on 
maintaining the current situations but not helping the 
life trends to be developed. It won't lead to real 
reconstructions. 

Considering the events seen in times, the 
richer cities were exposed to more destructions and 
reconstructions compared with residency areas with 
limited economics [8].  

The cells of a liable creature are 
refreshed thousand times during life. Such refresh is 
considered being as essential and vital. 

The main structure of a city can be divided 
in two original and non-original parts. The main or 
original part constitutes the central structure and best 
verifies the nature of city. The other parts of the city 
constitute the non-original part which best reflects the 
change, variety and option. The main or original part 
is constituted from communication lines, open spaces 
and public buildings but the areas people living there 
are constituted the non-original part [9]. 

 
5. Segregation 

The places are exposed to changes and 
modifications to be compatible with behaviors around 
[3].  

The behaviors are also exposed to changes 
to match with special locations. Such textures are 
most compatible with those tending to match their 
own life with situations around. The group-based 
competitions will lead to ecological segregation of 
groups involved in [10].  
Since the newcomers are in low positions due to low 
income rate, they are less belonged to it. When the 
life positions are promoted, they will move to other 
parts of the city. Any change in the social structure of 
such textures and the immigrations accomplished will 
make the people's involvement as less compared with 
past. The number of single people immigrated to 
exhausted areas is high which best shows such 
textures are of temporary residencies and such people 
send their income to their families in their 
hometowns. In the other hand, the capital gets away 
from old texture constantly and the texture will be 
more exhauster compared with past. Considering the 
dependency theory, the urban old textures function as 
periphery role for rich urban textures and the old 
texture receives no benefits from economic activities 
of its own residents to reconstruct or repair the areas 
involved. So, it can be concluded such additional 
transformations can also be seen in urban locations. 
 
6. The traditional model in the permeability of 
textures 

Since the markets are mainly located in 
city gates, especially in cities under Iranian 
civilization effects, the main courses of cities will 
make the social and economic functions as difficult. 
The development of architecture elements and city 
constructions are also other factors with considerable 
effects. As an example, consider the closed square as 
religious centers inside the cities which sometimes is 
considered being as a place to play and entertain. 
Even mosques will provide the ways to pass through. 
Besides, the main goal of variety is to increase the 
option rights. The integration of lands while making 
the activities as economic may result in improved 
urban areas. That is t mention; the road is considered 
being as main aspect of city which paves the ways for 
all sorts of activities to flow. Besides, the flexibility 
isn’t just in relation with roads because many of such 
current exhausted textures were flexible and 
permeable. So, by permeability it is actually meant 
accomplishing a way as communicational channels to 
economic, political, cultural and religious functions.
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